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1 Documentation conventions

1.1 Glossary

ARP
AHB
AMBA
APB
AFC
ADC
BOD
CPU
CRG
DMA
EOP
EXTINT
GPIO
IrDA
1/0
ICMP
IGMP
IPv4
IRQ
NMI
PADCON
PLL
PHY
PPPoE
POR
PWM
RAM
RNG
SR
SSP

Address Resolution Protocol
Advanced High-performance Bus
Advanced Microcontroller Bus Architecture
Advanced Peripheral Bus

Alternate Function Controller
Analog-to-Digital Converter
BrownOut Detection

Central Processing Unit

Clock Reset generator

Direct Memory Access

End Of Packet

External Interrupt

General Purpose Input/Output
Infrared Data Association
Input/Output

Internet Control Message Protocol
Internet Group Management Protocol
Internet Protocol version 4

interrupt request

NonMaskable Interrupt

Pad Controller

Phase-Locked Loop

Physical Layer

Point-to-Point Protocol over Ethernet
Power Of Reset

Pulse Width Modulator

Random Access Memory

Random number generator

Status Register

Synchronous Serial Port
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SYSCFG
TOE
TTL
TCP
UART
usB
ubpP
WOL
WDT

System configuration controller

TCPIPCore Offload Engine
Transistor-Transistor Logic

Transmission Control Protocol

Universal Asynchronous Receiver/Transmitter
Universal Serial Bus

User Datagram Protocol

Wake On Lan

Watchdog Timer
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1.2 Register Bit Conventions

Each register is shown with a key indicating the accessibility of the each individual bit, and the

initial condition:

Key Bit Accessibility
rw Read/Write

r Read Only

r0 Read as 0

r1 Read as 1

w Write Only
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2 System and memory overview
2.1 System architecture
Main system consists of :
* Ethernet :
- IP101G

e Two masters :

Cortex-MO core

uDMAC (PL230, 6channel)
* Tenslaves:
Internal BOOT ROM
Internal SRAM

Internal Flas

h memory

Two AHB2APB bridge which connects all APB peripherals
Four AHB dedicated to 16bit GPIOs

TCPIP Hardware core

in

System architecture and AHB-Lite bus architecture shown
A f A
W7500P
Media Interface
Ethernet PHY
A A
W7500
SWD
L INT Tcp/1P Reset
CMO - s ’ CRG
S SRAM | SRAM GHOYEHO CIOCkS{—
(g}
i Resets g | [pue] [xrajeq——>
»
4 =
A o
Bridge
woc et
ROM Flash SRAM ’ uDMA | o
Controller Interface Controller (PL230) [T i PWM | . o
ROM Dual TIMER I
(6 KB) SRAM >
Flash (16KB) UARTO/UART1 | >
(128KB) WDOG
SPIO/SPI1 [« >
SYSCON
Controller i \ 12C0/12C1 & -
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\ 4

A 4

\ 4

v

A 4

4 f A
W?7500P *
Media Interface|
Ethernet PHY
A A
W?7500
\ 4 \ 4
SWD
L INT TCP/1P Reset
CMO s
z / CRG
= GPIOA/GPIO Clocks
A SRAM | SRAM B Reset 54_
(32KE) | (4KE) . PLL| | XTAL |«
»
R lite B 4 Q
i b
Bridge
ROM Flash SRAM uDMA | _
Controller Interface Controller (PL230) [ > PWM P
ROM Dual TIMER I
(6 KB) SRAM
Flash (16KB) UARTO/UART1 |
(128KB) WDOG
SPIO/SPI1 [«
SYSCON
Controller 12C0/12C1 <

Figure 1 W7500P System Architecture

AHB-Lite BUS

\ 4

This bus connects the two masters (Cortex-M0 and uDMAC) and ten AHB slaves.

Two APB BUSs

These buses connect Seventeen APB peripherals (Watchdog, two dual timers,

pwm, two UARTs, simple UART, two 12Cs, two SSPs, random number generator,

real time clock, 12bits analog digital converter,

configuration, PAD MUX controller)

2.2 Memory organization

2.2.1 Introduction

clock controller,

[0]

Program memory, data memory, registers and 1/0 ports are organized within the same linear

4-Gbyte address space.
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The bytes are coded in memory in Little Endian format. The lowest numbered byte in a word
is considered the word’s least significant byte and the highest numbered byte the most

significant.
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2.2.2 Memory map

OXFFFF_FFFF

;: reserved :f
0xE010_0000
MO Periphrals
0xE000_0000
I~
;/ reserved 1
0x4500_0000
Peripherals (APB, AHB)
0x4000_0000
;j reserved :f
0x2000_4000
sram (16KB)
0x2000_0000
j; reserved :;

0x0002_0000

flash (128KB)

0x0000_0000

BOOT PIN : LOW(0)
TEST PIN : LOW(0)

Normal operation mode

0x4700_0000

TCP/IP
0x4600_0000
GPIOD
0x4500_0000
GPIOC
0x4400_0000
GPIOB
0x4300_0000
GPIOA
0x4200_0000
j; reserved :f
0x4100_6000
0x4100_5000 F'asg;&"tm'
0x4100_4000 10 CONFIG
0x4100_3000 NORMALMUX
0x4100_2000 CLKRST
0x4100_1000 ADC
0x4100_0000
;: reserved :f
0x4002_0000 System Control
0x4001_F000
~ P
] reserved '
0x4000_E000
0x4000_D000 zﬁil(];
0x4000_C000 SSP1
0x4000_B000 SSPO
0x4000_A000 c1
0x4000_9000 2co
0x4000_8000 RNG
0x4000_7000 UART2
0x4000_6000 PWM
0x4000_5000
j: reserved :j
0x4000_3000 DUAL TIMERL
0x4000_2000 DUAL TIMERO
0x4000_1000 WDOG

0x4000_0000

0x2000_4000

0x2000_0000

sram (16KB)

;: reserved :j
0x1002_0000
flash (128KB)
0x1000_0000
s reserved :;
0x0000_1000
boot rom

0x0000_0000

BOOT PIN : HIGH(1)
TEST PIN : LOW(0)

Figure 2 W7500P memory map

Boot mode
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3 System configuration controller (SYSCFQG)

3.1 Introduction

Main purposes of the system configuration controller are the following
e Control of the memory remap feature
* The ability to enable an automatic reset if the system locks up

e Information about the cause of the last reset

3.2 Registers (Base address : 0x4001_F000)
3.2.1 REMAP register

Address offset : 0x000
Reset value : 0x0000_0001

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REMAP
R/W

[1:0] REMAP - Memory mapping selection bits

These bits are written by S/W to set memory mapping at address 0x0000_0000. These

bits are only updated after CMO executes system reset command.
And REMAP is restored to reset value (01) automatically after WDOG Reset.
00 : Flash memory mapped at 0x0000_0000
01 : Boot rom mapped at 0x0000_0000
10 : reserved
11 : Noting mapped at 0x0000_0000

3.2.2 RESETOP register

Address offset : 0x008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18

17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2
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RESETOP

R/W

[0] RESETOP - Enable the reset controller to generate a system reset automatically if

the system locks up.
This bit is written by S/W.

0 : Does not automatically generate reset when the processor is in the

LOCKUP state.

1 : Automatically generates system reset if the processor is in the LOCKUP

state.

3.2.3 RSTINFO register

Address offset : 0x010
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RSTINFO
R/CW1
[2:0] RSTINFO - Information register about the cause of the last reset.
These bits are written by S/W; write 1 to each bit to clear
[0] : if 1, SYSRESETREQ caused the reset.
[1] : if 1, Watchdog caused the reset.
[2] : if 1, processor LOCKUP caused the reset.
4 Interrupt and events
4.1 Introduction

W7500P contains interrupt service and event service as below

e 26ea interrupt request (IRQ) lines.
*  One NonMaskable Interrupt (NMI).

*  One event signal
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4.2 Interrupt assignments

Table 1 describes the W7500P interrupt assignments.

Table 1 W7500P interrupt assignments

IRQ/NMI Device Description Address
NMI Watchdog Watchdog interrupt 0x0000_0008
IRQ[O] SSPO SSPO global interrupt 0x0000_0040
IRQ[1] SSP1 SSP1 global interrupt 0x0000_0044
IRQ[2] UARTO UARTO global interrupt 0x0000_0048
IRQ[3] UART1 UART1 global interrupt 0x0000_004C
IRQ[4] UART2 UART2 global interrupt 0x0000_0050
IRQ[5] 12C0 12C0 global interrupt 0x0000_0054
IRQ[6] 12C1 12C1 global interrupt 0x0000_0058
IRQ[7] GPIOA GPIOA global interrupt 0x0000_005C
IRQ[8] GPIOB GPIOB global interrupt 0x0000_0060
IRQ[9] GPIOC GPIOC global interrupt 0x0000_0064
IRQ[10] GPIOD GPIOD global interrupt 0x0000_0068
IRQ[11] DMA DMA channel 1 ~ channel 5 interrupt 0x0000_006C
IRQ[12] DualtimerQ Dualtimer0 global interrupt 0x0000_0070
IRQ[13] Dualtimer1 Dualtimer1 global interrupt 0x0000_0074
IRQ[14] PWMO PWMO global interrupt 0x0000_0078
IRQ[15] PWM1 PWM1 global interrupt 0x0000_007C
IRQ[16] PWM2 PWM2 global interrupt 0x0000_0080
IRQ[17] PWM3 PWM3 global interrupt 0x0000_0084
IRQ[18] PWM4 PWM4 global interrupt 0x0000_0088
IRQ[19] PWM5 PWM5 global interrupt 0x0000_008C
IRQ[20] PWM6 PWMé6 global interrupt 0x0000_0090
IRQ[21] PWM7 PWMY7 global interrupt 0x0000_0094
IRQ[22] reserved 0x0000_0098
IRQ[23] ADC ADC acquisition end interrupt 0x0000_009C
IRQ[24] TCPIP TCPIP global interrupt 0x0000_00A0
IRQ[25] EXT_INT External pin interrupt 0x0000_00A4
IRQ[26] reserved 0x0000_00A8
IRQ[27] reserved 0x0000_00AC
IRQ[28] reserved 0x0000_00B0
IRQ[29] reserved 0x0000_00B4
IRQ[30] reserved 0x0000_00B8
IRQ[31] reserved 0x0000_00BC
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4.3 Event

W7500P is able to handle internal events in order to wake up the core(WFE). The wakeup event

can be generated by

*  When after DMA process finished

5 Power supply

5.1 Introduction

W7500P embeds a voltage regulator in order to supply the internal 1.5V digital power domain.
* Require a 2.7V ~ 5.5V operating supply voltage (VDD)

* ADC ref voltage is same as VDD

5.2 Voltage regulator

The voltage regulator is always enabled after Reset and works in only one mode.
* In Run mode, the regulator supplies full power to the 1.5V domain.

* There is no power down or sleep mode

5.3 Power supply supervisor

W7500P has an integrated reset (POR) circuit which is always active and ensures proper
operation above a threshold of 0.6V
*  The POR monitors only the VDD supply voltage. During the startup phase VDD must

arrive first and be greater or equal to 0.6V

VDD15
0£V|

PORB

Figure 3 POR reset waveform
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5.4 Low-power modes

W7500P is in RUN mode after a system or power reset. There are two low power modes to save
power when the CPU does not need to be kept running. These modes are useful for instances

like when the CPU is waiting for an external interrupt. Please note that there is no power-off
mode for W7500P.

The device features two low-power modes:
* Sleep mode

*  Deep Sleep mode

Additionally, the power consumption can be reducing by following method:
*  User can slow down the system clocks

* User can gate the clocks to the peripherals when they are unused.

5.4.1 Sleep mode

W7500P has two kinds of sleep modes. One is Sleep mode and the other is Deep sleep mode.

Two of them are almost the same except the clock gated peripherals kinds. Table 2 shows the
Sleep mode summary.

Table 2 W7500P sleep mode summary

Mode Entry Wakeup Effect on clocks
DEEPSLEEP = 0 CPU clock OFF
Any interrupt
Enable WFI APB Bus Clock ON
Sleep mode
DEEPSLEEP = 0 AHB Bus clock ON
Wakeup event
Enable WFE Memory clocks ON
DEEPSLEEP = 1 CPU clock OFF
Any interrupt
Enable WFI APB Bus Clock OFF
Deep Sleep mode
DEEPSLEEP = 1 AHB Bus clock OFF
Wakeup event
Enable WFE Memory clocks OFF

5.4.2 Peripheral clock gating

In Run mode, individual clocks can be stopped at any time to reduce power.
Peripheral clock gating is controlled by the CRG block.
Below is the list of clocks which can be gating in CRG block.

*  ADC clock (ADCCLK)

*  SSPO, SSP1 clock (SSPCLK)
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6
6.1

*  UARTO, UART1 clock (UARTCLK)

e Two Timer clocks (TIMCLKO, TIMCLK1)

*  8ea PWM clocks (PWMCLKO ~ PWMCLK?)
*  WDOG clock (WDOGCLK)

e Random number generator clock (RNGCLK)

System tick timer

Introduction

System tick timer(SysTick) is part of the ARM Cortex-M0 core

6.2

Features

Simple 24bit timer.

Clocked internally by the system clock or the system clock/2.

6.3

Functional description

The SysTick timer is an integral part of Cortex-M0. The SysTick timer is intended to generated

a fixed 10 millisecond interrupt for use by an operating system or other system management

software.

Since the SysTick timer is a part of the Cortex-M0, it facilitates porting of software by

providing a standard timer that is available on Cortex-M0 based devices. The SysTick

timer can be used for :

An RTOS tick timer which fires at a programmable rate (for example 100 Hz) and
invokes a SysTick routine.

A high-speed alarm timer using the core clock.

Asimple counter. Software can use this to measure time to completion and time used.
An internal clock source control based on missing/meeting durations. The
COUNTFLAG bit-field in the control and status register can be used to determine if
an action completed within a set duration, as part of a dynamic clock management

control loop.
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6.4 Registers (Base : OxEO0O0_EOQOQ)
6.4.1 System Timer control and status register (SYST_CSR)

Address Offset : 0x010
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CNTFLAG
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TICKINT | ENABLE
R/W R/W

[0] ENABLE - Enables the counter
0 : Counter disabled

1 : Counter enabled

[1] TICKINT - Enables SysTick exception request
O : Counting down to zero does not assert the SysTick exception request

1 : Counting down to zero to asserts the SysTick exception request

[16] COUNTFLAG - Returns 1 if timer counted to 0 since the last read of this register.

6.4.2 SysTick Reload Value Register (SYST_RVR)

Address Offset : 0x014
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

RELOAD[23:16]

15 14 13 12 11 10 9 8 7 6 5 4 3 2

RELOAD[15:0]

R

[23:0] RELOAD - Value to load into the SYST_CVR when the counter is enabled

when it reaches 0

and

The RELOAD value can be any value in the range 0x0000_0001 -

OxO0FFFFFF. You can program a value of 0, but this has no effect because

the SysTick exception request and COUNTFLAG are activated when count

from 1 to O.
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To generate a multi-short timer with a period of N processor clock cycles,
use a RELOAD value of N-1. For example, if the SysTick interrupt is
required every 100 clock pulses, set RELOAD to 99.

6.4.3 SysTick Current Value Register (SYST_CVR)

Address Offset : 0x018
Reset value : 0x0000_0000

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CURRENT[23:16]
R/IW
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CURRENT [15:0]

R/W

[23:0] CURRENT - Reads return the current value of the SysTick counter.
A write of any value clears the field to 0, and also clears the SYST_CSR.COUNTFLAG
bit to 0.

6.4.4 SysTick Calibration Value Register (SYST_CALIB)

Address Offset : 0x01C
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
NORF | SKEW TENMS[23:16]
R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TENMS [15:0]

R

[23:0] TENMS - Reads as zero. Indicates calibration value is not known.

[30] SKEW - Reads as one. Calibration value for the 10ms inexact timing is not known
because TENMS is not known. This can affect the suitability of SysTick as a software
real time clock.

[31] NOREF - Reads as one. Indicates that no separate reference clock is provided.
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7

7.

7.

7.

TCPIPCore Offload Engine (TOE)

1 Introduction

The TCP/IPCore Offlead Engine (TOE) is a Hardwired TCP/IP embedded Ethernet controller
that provides easier Internet connection to embedded systems. TOE enables users to have
Internet connectivity in their applications by using the TCP/IP stack.

WIZnet‘s Hardwired TCP/IP is the market-proven technology that supports TCP, UDP, IPv4, ICMP,
ARP, IGMP, and PPPoE protocols. TOE embeds the 32Kbyte internal memory buffer for the
Ethernet packet processing. Using TOE allows users to implement the Ethernet application by
adding the simple socket program. It’s faster and easier than using any other Embedded
Ethernet solutions. 8 independent hardware sockets can be used simultaneously.

TOE also provides WOL (Wake on LAN) to reduce power consumption of the system.

2 Features

e Supports Hardwired TCP/IP Protocols : TCP, UDP, ICMP, IPv4, ARP, IGMP, PPPoE
*  Supports 8 independent sockets simultaneously

e Supports Power down mode

e Supports Wake on LAN over UDP

* Internal 32Kbytes Memory for TX/RX Buffers

*  Not supports IP Fragmentation

3 Functional description
Figure 4 shows the TOE block diagram.
4| RXC
4 Register Controller ¢ Ll ™xC
< RXC N
PRAGEIN Common Socket L < ?(()CL N
Register Register vr  [Toup
JCRS
TCPIPCore Controller TRV
>  Memory Controller ¢ < $)><<EB:O]
TXD[3:0] ,
X RX
M M MDC |
emory emory | woc Mae—
p INT Controller|, | MDI v

Figure 4 TOE block diagram
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7.4 TOE Memory map

TOE has one Common Register Block, eight Socket Register Blocks, and TX/RX Buffer Blocks
allocated to each Socket. Figure 5 shows the selected block by the base address and the
available offset address range of Socket TX/RX Buffer Blocks. Each Socket’s TX Buffer Block
physically exists in one 16KB TX memory and is initially allocated with 2KB. Also, Each Socket’s
RX Buffer Block physically exists in one 16KB RX Memory and is initially allocated with 2KB.
Regardless of the allocated size of each Socket TX/RX Buffer, it can be accessible within the
16 bits offset address range (From 0x0000 to OxFFFF).

Refer to ‘Chapter 7.4.3’ for more information about 16KB TX/RX Memory organization and

access method.
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BlOCkS Valid Range: Physical
Base address 16bits Offset Address[15:0] 16KB RX Memory
P 0x3FFF
0x461F_0000 | socket 7 RX Buffer OrFFFF /oxzzzc Socket 7
RX Buffer (2KB)
0x461E_0000 | Socket 7 TX Buffer GiEse i
Socket 6
0x461D_0000 | Socket 7 Register oxEO0D oxsone| X Buffer (ZKB)
OXEFFF
Socket 5
0x461C_0000 | Reserved . oae, RX Buffer (2KB)
. X
0x461B_0000 | socket 6 RX Buffer Socket 4
Socket 7 RX Buffer f oE2C RX Buffer (2KB)
0x461A_0000 | socket 6 TX Buffer 0x2000
s Socket 3
i ! RX Buffer (2KB
0x4619_0000 | socket 6 Register 0x1800 uffer (2KB)
0x1000
0x4618_0000 OXOFFF Socket 2
= Reserved oeiosg| X Buffer (2KB)
OXOFFF
0x4617_0000 | Socket 5 RX Buffer o800 " Socket 1
0x4616_0000 | Socket 5 TX Buffer oo | PUTer (2EB)
0x0000 Socket 0
0x4615_0000 | Socket 5 Register RX Buffer (2KB)
0x0000
0x4614_0000 | Reserved
0x4613_0000 | Socket 4 RX Buffer :
Physical
0x4612_0000
! Socket 4 TX Buffer 16KB TX Memory
0x4611_0000 | Socket 4 Register OX3FFF skt 7
ocket
0x4610_0000 | Reserved OxFF TX Buffer (2B)
0x3800
0x460F_0000 | Socket 3 RX Buffer Fo0p Socket 6
3000 TX Buffer (2KB)
0x460E_0000 gy
X460E_ Socket 3 TX Buffer Q0 Socket 5
0x460D_0000 | Socket 3 Register : oaasoo| | buffer (2KB)
Socket 4
0x460C_0000 | Reserved . X BS?feer (2KB)
Socket 1 TX Buffer arac - 0x2000
0x460B_0000 | Socket 2 RX Buffer Socket 3
: TX Buffer (2KB)
0x460A_0000 | Socket 2 TX Buffer 0x1800
1000 Socket 2
0x4609_0000 | Socket 2 Register OFFF octono| < Buffer (2KB)
0xOFFF
Socket 1
0x4608_0000 Reserved 0x0800 EX::OSOC TX Buffer (2KB)
0x4607_0000 | Socket 1 RX Buffer Socket 0
0x0000 TX Bufer (2KB)
0x4606_0000) | Socket 1 TX Buffer . 0x0000
0x4605_0000 | Socket 1 Register
/" OXFFFF
0x4604_0000 | Reserved Reserved
/o
/ i
0x4603_0000 | Socket 0 RX Buffer Socket 0 Register
: 0x0000
0x4602_0000 | Socket 0 TX Buffer
/ P OXFFFF
0x4601_0000 | Socket O Register Reserved
~ B
0x4600_0000 | Common Register Common Register
0x0000

Figure 5. Register & Memory Organization
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7.4.1  Common register map

Common Register Block configures the general information of TOE such as IP and MAC address.
<Table 3> defines the offset address of registers in this block. Refer to ‘Chapter7.5’ for more

details about each register.

Table 3. Offset Address for Common Register
Address Register
0x0000 TOE Version (VERSIONR)
0x2000 TICKCLOK (TCLKR)
0x2100 Interrupt (IR)
0x2104 Interrupt Mask (IMR)
0x2108 Interrupt Clear (IRCR)
0x2110 Socket Interrupt (SIR)
0x2114 Socket Mask (SIMR)
0x2300 Mode (MR)
0x2400 PPP Timer (PTIMER)
0x2404 PPP Magic (PMAGIC)
0x2408 PPP Destination MAC Address (PHAR1)
0x240C PPP Destination MAC address (PHARO)
0x2410 PPP Session Identification (PSIDR)
0x2414 PPP Maximum Segment Size (PMSS)
0x6000 Source Hardware Address (SHAR1T)
0x6004 Source Hardware Address (SHAROQ)
0x6008 Gateway Address (GA)
0x600C Subnet Mask (SUB)
0x6010 Source IP Address (SIP)
0x6020 Network Configuration Lock (NCONFL)
0x6040 Retry Time (RTR)
0x6044 Retry Counter (RCR)
0x6050 Unreachable IP Address (UIP)
0x6054 Unreachable Port Address (UPORT)

7.4.2  Socket register map

TOE supports 8 Sockets for communication channel. Each Socket is controlled by Socket n
Register (n = 0,...,7 ,where n is socket number). <Table 2> defines the 16bits Offset Address
of registers in Socket n Register Block.

Refer to ‘Chapter 7.4.2’ for more details about each register.
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Table 4. Offset Address in Socket n Register Block (n = 0,...,7, where n is Socket number)
Offset Register
0x0000 Socket Mode (Sn_MR)
0x0010 Socket Command (Sn_CR)
0x0020 Socket Interrupt (Sn_IR)
0x0024 Socket Interrupt Mask (Sn_IMR)
0x0028 Socket Interrupt Clear (Sn_ICR)
0x0030 Socket Status (Sn_SR)
0x0100 Socket Protocol Number (Sn_PNR)
0x0104 Socket IP Type of Service (Sn_TOS)
0x0108 Socket TTL (Sn_TTLR)
0x010C Socket Fragment Offset (Sn_FRAG)
0x0110 Socket Maximum Segment (Sn_MSSR)
0x0114 Socket Port Number (Sn_PORTR)
0x0118 Socket Destination Hardware address0O (Sn_DHAROQ)
0x011C Socket Destination Hardware address1 (Sn_DHART)
0x0120 Socket Destination Port Number (Sn_DPORTR)
0x0124 Socket Destination IP Address (Sn_DIPR)
0x0180 Socket Keep Alive Timer (Sn_KATMR)
0x0184 Socket Retry Time (Sn_RTR)
0x0188 Socket Retry Counter (Sn_RCR)
0x0200 Socket TX Memory Size (Sn_TXBUF_SIZE)
0x0204 Socket TX Free Size (Sn_TX_FSR)
0x0208 Socket TX Read Pointer (Sn_TX_RD)
0x020C Socket TX Write Pointer (Sn_TX_WR)
0x0220 Socket RX Memory Size (Sn_RXBUF_SIZE)
0x0224 Socket RX Received Size (Sn_RX_RSR)
0x0228 Socket RX Read Pointer (Sn_RX_RD)
0x022C Socket RX Write Pointer (Sn_RX_WR)

7.4.3  Memory

TOE has one 16KB TX memory for Socket n TX Buffer Blocks and one 16KB RX memory for
Socket n RX buffer Blocks.

16KB TX memory is initially allocated in 2KB size for each Socket TX Buffer Block (2KB X 8 =
16KB). The initial allocated 2KB size of Socket n TX Buffer can be re-allocated by using ‘Socket
n TX Buffer Size Register (Sn_TXBUF_SIZE)’.
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Once all Sn_TXBUF_SIZE registers have been configured, Socket TX Buffer is allocated with the
configured size of 16KB TX Memory and is assigned sequentially from Socket O to Socket 7. Its
physical memory address is automatically determined in 16KB TX memory. Therefore, the total

sum of Sn_TXBUF_SIZE should not exceed 16 in case of error in data transmission.

The 16KB RX memory allocation method is the same as the 16KB TX memory allocation method.
16KB RX memory is initially allocated into 2KB size for each Socket RX Buffer Block (2KB X 8 =
16KB). The initial allocated 2KB size of Socket n RX Buffer can be re-allocated by using ‘Socket
n RX Buffer Size Register (Sn_RXBUF_SIZE)’.

When all Sn_RXBUF_SIZE registers have been configured, the Socket RX Buffer is allocated
with the configured size in 16KB RX Memory and is assigned sequentially from Socket 0 to
Socket 7. The physical memory address of the Socket RX Buffer is automatically determined
in 16KB RX memory. Therefore, the total sum of Sn_RXBUF_SIZE should not exceed 16 or data

reception error will occur.

For 16KB TX/RX memory allocation, refer to Sn_TXBUF_SIZE & Sn_RXBUF_SIZE in ‘Chapter
7.4.2’. The Socket n TX Buffer Block allocated in 16KB TX memory is buffer for saving data to
be transmitted by host. The 16bits Offset Address of Socket n TX Buffer Block has 64KB address
space ranged from 0x0000 to OxFFFF, and is configured with reference to ‘Socket n TX Write
Pointer Register (Sn_TX_WR)’ & ‘Socket n TX Read Pointer Register(Sn_RX_RD)’. However, the
16bits Offset Address automatically converts into the physical address to be accessible in 16KB
TX memory such as Figure 5. Refer to ‘Chapter 7.4.2’ for Sn_TX_WR & Sn_TX_RD.

The Socket n RX Buffer Block allocated in 16KB RX memory is buffer for saving the received
data through the Ethernet. The 16bits Offset Address of Socket n RX Buffer Block has 64KB
address space ranged from 0x0000 to OxFFFF, and is configured with reference to ‘Socket n RX
RD Pointer Register (Sn_RX_RD)’ & ‘Socket n RX Write Pointer Register (Sn_RX_WR)’. However,
the 16bits Offset Address automatically converts into the physical address to be accessible in
16KB RX memory such as Figure 5. Refer to ‘Chapter 7.4.2’ for Sn_RX_RD & Sn_RX_WR.

7.5 Common register (Base : 0x4600_0000)
7.5.1  VERSIONR (TOE Version Register)

Address Offset : 0x0000
Reset value : 0x0000_0005
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VERSION[7:0]
R/W | RI'W | R/W | R/W | R/W | R/W | R/W R/W
[7:0] VERSION - indicates the TOE version as 0x05.
7.5.2  TCKCNTR (Ticker Counter Register)
Address Offset : 0x2000
Reset value : 0x0000_07D0
31 30 29 28 27 26 25 24 23 22 N 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TCKCNT[15:0]
R/W
[15:0] TCKCNT - Ticker counter register is used Tick counter of 100usec. for internal timer of
TOE. The unit of tick is HCLK.
Ex) HCLK is 20MHz,
0.0001sec./ (1sec./HCLK (=20000000)) = 2000(dec) = 0x7DC
7.5.3 IR (Interrupt Register)
Address Offset : 0x2100
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IR[7:4]
R R R R

IR indicates the interrupt status. If IR is not equal to ‘Ox00’, INTn PIN is asserted low until it

is ‘0x00’.
[4] WOL - Magic Packet
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When WOL mode is enabled and receives the magic packet over UDP, this bit is set.
[5] PPPoE - PPPoE Close
When PPPoE is disconnected during PPPoE mode, this bit is set.
[6] UNREACH - Destination unreachable
When receiving the ICMP (Destination port unreachable) packet, this bit is set as ‘1°.
When this bit is ‘1’, Destination Information such as IP address and Port number may
be checked with the corresponding UIPR & UPORTR.
[7] Conflict - IP Conflict
Bit is set as ‘1’ when own source IP address is same with the sender IP address in the

received ARP request.

7.5.4 IMR (Interrupt Mask Register)

Address Offset : 0x2104
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

IMR[7:4]

R/W

IMR is used to mask interrupts. Each bit of IMR corresponds to each bit of IR. When a bit of
IMR is ‘1’ and the corresponding bit of IR is ‘1’, an interrupt will be issued. In other words, if
a bit of IMR is ‘0’, an interrupt will not be issued even if the corresponding bit of IR is ‘1.
[4] Magic Packet
0: Disable Magic Packet Interrupt
1: Enable Magic Packet Interrupt
[5] PPPoE Close Interrupt Mask
0: Disable PPPoE Close Interrupt
1: Enable PPPoE Close Interrupt
[6] Destination unreachable Interrupt Mask
0: Disable Destination unreachable Interrupt
1: Enable Destination unreachable Interrupt
[7] IP Conflict Interrupt Mask
0: Disable IP Conflict Interrupt
1: Enable IP Conflict Interrupt
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7.5.5 IRCR (Interrupt Clear Register)

Address Offset : 0x2108
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC[8:4]
*R/C_W1
IRCR is used to clear interrupts. Each bit of IR can be cleared when the host writes ‘1’ value
to each bit of IRCR corresponding to each bit of IR.
* ReadClearWrite1 (R/C_WT1) : Software can read as well as clear this bit by writing
“1’. Writing ‘O’ has no effect on the bit value.
[4] Magic Packet Interrupt Clear
[5] PPPoE Close Interrupt Clear
[6] Destination unreachable Interrupt Clear
[7] IP Conflict Interrupt Clear
7.5.6  SIR (Socket Interrupt Register)
Address Offset : 0x2110
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S7 | S6 | S5 | sS4 | S3 | s2 | st S0
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

SIR indicates the interrupt status of Socket. Each bit of SIR be still ‘1’ until Sn_IR is cleared by
the host. If Sn_IR is not equal to ‘Ox00’, the n-th bit of SIR is ‘1’ and INTn PIN is asserted until

SIR is ‘0x00’

[7:0] SIR - When the interrupt of Socket n occurs, the n-th bit of SIR becomes ‘1°.
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7.5.7 SIMR (Socket Interrupt Mask Register)

Address Offset : 0x2114
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S7 S6 S5 S4 S3 S2 S1 SO
R/W | R/W | R/W | R/W|R/W|R/W/|R/W/|R/W
Each bit of SIMR corresponds to each bit of SIR. When a bit of SIMR is ‘1’ and the corresponding
bit of SIR is ‘1’, Interrupt will be issued. In other words, if a bit of SIMR is ‘0’, an interrupt will
be not issued even if the corresponding bit of SIR is ‘1°.
[7:0] SIR - Socket n Interrupt Mast
0: Disable Socket n Interrupt
1: Enable Socket n Interrupt
7.5.8 MD (Mode Register)
Address Offset : 0x2300
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RST WOL | PB PPP FA
R/W R/W | R/W | R/W R/W
MR is used for S/W reset, ping block mode and PPPoE mode
[3] PPP - PPPoE
If you use ADSL, this bit should be ‘1°.
0: Disable PPPoE mode
1: Enable PPPoE mode
[4] PB - Ping Block
If the bit is “1’, it blocks the response to a ping request.
0: Disable Ping block
1: Enable Ping block
[5] WOL - Wake on Lan
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If WOL mode is enabled and the received magic packet over UDP has been normally
processed, the Interrupt PIN (INTn) asserts to low. When using WOL mode, the UDP
Socket should be opened with any source port number. (Refer to Socket n Mode
Register (Sn_MR) for opening Socket.)
Notice: The magic packet over UDP supported by TOE consists of 6 bytes
synchronization stream (‘OxFFFFFFFFFFFF’) and 16 times Target MAC address stream
in UDP payload. The options such like password are ignored. You can use any UDP
source port number for WOL mode.

0: Disable WOL mode

1: Enable WOL mode

[7] RST - Software Reset

If this bitis ‘1’, All internal registers will be initialized. It will be automatically cleared

as ‘0’ after S/W reset.

7.5.9  PTIMER (PPP Link Control Protocol Request Timer Register)

Address Offset : 0x2400
Reset value : 0x0000_0028

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PTIME[7:0]
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W
[7:0] PTIME configures the time for sending LCP echo request. The unit of time is 25ms
Ex) in case that PTIMER is 200,
200 * 25(ms) = 5000(ms) = 5 seconds
7.5.10  PMAGICR (PPP Link Control Protocol Magic nhumber
Register)
Address Offset : 0x2404
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PMAGIC[7:0]

R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

7.

PMAGICR configures the 4bytes magic number to be used in LCP echo request.

[7:0] PMAGIC
Ex) PMAGIC = 0x01
0x001D

0x01

LCP Magic number = 0x01010101

5.11  PHAR (Destination Hardware Address Register in PPPoE)

Address Offset : 0x2408
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PHAR[31:24] PHAR1[23:16]

R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W

R/W | R/'W | R/W | R/W | R/W | R/W | R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PHAR[15:8] PHAR[7:0]

R/W | R/W | R/W | R/W | R/W | R/W | R/W

R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W

Address Offset : 0x240C
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

PHAR[31:24] PHAR[23:16]

R/W | R/W | R/W | R/W | R/W | R/W | R/W

R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W

15 14 13 12 11 10 9 8

PHAR should be written to the PPPoE server hardware address acquired in PPPoE connection

process.
PHARO and PHART1 - configures Destination hardware address

Ex) In case that destination hardware address is 00:08:DC:12:34:56
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PHARO[32:24] PHARO[23:16] PHARO[15:8] PHARO[32:24] PHAR1[32:24] PHAR1[23:16]

0x00 0x08 0xDC 0x12 0x34 0x56

7.5.12  PSIDR (Session ID Register in PPPoE)

Address Offset : 0x2410
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PSID[15:0]

R/W | R/W | R/W | R/W | R/'W | RI'W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

[15:0] PSID - should be written to the PPPoE sever session ID acquired in PPPoE connection

process.

7.5.13  PMRUR (Maximum Receive Unit Register in PPPoOE)

Address Offset : 0x2414
Reset value : 0x0000_FFFF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PMSS[15:0]

R/W | R/W | R/W | R/W|R/W|R/W|R/W/|R/W|R/W]|R/W|R/W]|R/W]|R/W]|R/W|R/W/|R/W

[15:0] PMRUR configures the maximum receive unit of PPPoE.
Ex) in case that maximum receive unit in PPPoE is 0x1234

PMSS[15:8] PMSS[7:0]

0x12 0x34

7.5.14  SHAR (Source Hardware Address Register)

Address Offset : 0x6000
Reset value : 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

SHARO[31:24] SHARO[23:16]

R/W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SHARO[15:8] SPHARO[7:0]

R/W | R/W | R/W | R/W|R/W|R/W|R/W|R/W|R/W]|R/W]|R/W]|R/W|R/W]|R/W]|R/W/|R/W

Address Offset : 0x6004
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

SHA1[31:24] SHAR1[23:16]

R/W | R/W | R/W | R/W|R/W|R/W|R/W|R/W|R/W]|R/W|R/W]|R/W|R/W]|R/W/|R/W]|R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

res res

SHAR configures the source hardware address.

Ex) In case of “00.08.DC.12.34.56”

SHARO[32:24] SHARO[23:16] SHARO [15:8] SHARO [32:24]  SHAR1[32:24]  SHAR2 [23:16]

0x00 0x08 0xDC 0x12 0x34 0x56

7.5.15  GAR (Gateway Address)

Address Offset : 0x6008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

GA[31:24] GA[23:16]

R/W | R/W | R/W | R/W | R/W|R/W|R/W|R/W|R/W|R/W|R/W/|R/W|R/W]|R/W]|R/W/|R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

GA[15:8] GA[7:0]

R/W | R/W | R/W | R/W | R/W |R/W|R/W|R/W|R/W|R/W|R/W/|R/W|R/W]|R/W]|R/W/|R/W

GAR[31:0] - configures the default gateway address
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Ex) In case of “192.168.0.1”

GA[31:24] GA[23:16] GA[15:8] GA[7:0]

192 (0xCO) 168 (0xA8) 0 (0x00)

1 (0x01)

7.5.16  SUBR ( Subnet Mask Register)
Address Offset : 0x600C
Reset value : 0x0000_0000

3 30 29 28 27 26 25 24 23 22 21 20 19 18
SUB[31:24]

17 16

SUB[23:16]
R/W | RI'W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

R/W | R/W | R/IW

1% 14 13 12 11 10 9 8 7 6 5 4 3
SUBR[15:8]

SUBR[7:0]
R/W | RI'W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

R/W | R/W | R/IW

SUBR configures the subnet mask address.

Ex) In case of “255.255.255.0”

SUB[31:24] SUB[23:16] SUB[15:8] SUB[7:0]

255 (OxFF) 255 (OxFF) 255 (OxFF)

0 (0x00)

7.5.17 SIPR (Source IP address Register)
Address Offset : 0x6010
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 20 20 19 18
SIPR[31:24]

17 16

SIPR[23:16]
R/'W | R/W|R/W|R/W|R/W|R/W/|R/W|R/W]|R/W|R/W]|R/W]|R/W|R/W

R/W | R/W | R/IW

%5 14 13 12 11 10 9 8 7 6 5 4 3
SIPR[15:8]

SIPR[7:0]
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

R/W | R/W | R/IW

SIPR configures the source IP address.

Ex) In case of “192.168.0.2”
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SIPR[31:24]

SIPR[23:16]

SIPR[15:8]

SPIR[7:0]

192 (0xCO)

168 (0xA8)

0 (0x00)

2 (0x02)

7.5.18 NCONFLR ( Network Configuration Lock Register)

Address Offset : 0x6020

Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
NCONFL[31:24] NCONFL [23:16]

R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/IW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NCONFL [15:8] NCONFL [7:0]

R/W | R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W]|R/W]|R/W]|R/W]|R/W

NCONFLR is used to unlock and lock the network configuration registers which are SIR, SUBR,
GAR and SHAR. When LOCK is ‘ON’, the protected registers are not able to access. In this case
a value of 0xO1ACCES55 is written to NCONFLR. When LOCK is ‘OFF’, the protected registers
are allowed to access. In this case any value except Ox01ACCE55 is written.
Ex) In case of ‘LOOK is ON’
NCONFL[31:24] NCONFL [23:16] NCONFL [15:8] NCONFL [7:0]
1 (0x01) 172 (OXAC) 206 (OxCE) 85 (0x55)
7.5.19 RTR (Retry Time Register)
Address Offset : 0x6040
Reset value : 0x0000_07D0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RTR[15:0]
R/W | R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W]|R/W]|R/W

RTR configures the retransmission timeout period. The unit of timeout period is 100us and the

default of RTR is ‘Ox07D0’ or ‘2000’. And so the default timeout period is 200ms(100us X 2000).
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During the time configured by RTR, WZTOE waits for the peer response to the packet that is
transmitted by Sn_CR(CONNECT, DISCON, CLOSE, SEND, SEND_MAC, SEND_KEEP command). If
the peer does not respond within the RTR time, WZTOE retransmits the packet or issues

timeout.

When RTR is not ‘0x0000_0000, RTR is used to configure the timeout period of all socket. When

RTR is ‘0x0000_0000’, the timeout period of each socket could set by using Socket n Retry

Time Register (Sn_RTR).

Ex) When timeout-period is set as 400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAOQ)
RTR[15:8]

0xOF

7.5.20 RCR (Retry Counter Register)

Address Offset : 0x6044
Reset value : 0x0000_0008
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RC[7:0]

R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

RCR configures the number of time of retransmission. When retransmission occurs as many as
‘RCR+1’, Timeout interrupt is issued (Sn_IR[TIMEOUT] = ‘1’).
When RCR is not ‘0x0000_0000, RCR is used to configure the timeout period of all socket.
When RCR is ‘0x0000_0000’, the timeout period of each socket could set by using Socket n
Retry Counter Register (Sn_RCR).
Ex) RCR = 0x0007

RC[7:0]

0x07

The timeout of WZTOE can be configurable with RTR and RCR. WZTOE has two kind timeout

such as Address Resolution Protocol (ARP) and TCP retransmission.

At the ARP (Refer to RFC 826, http://www.ietf.org/rfc.html) retransmission timeout, WZTOE

automatically sends ARP-request to the peer’s IP address in order to acquire MAC address

information (used for communication of IP, UDP, or TCP). While waiting for ARP-response from
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the peer, if there is no response during the configured RTR time, a temporary timeout is
occurred and ARP-request is retransmitted. It is repeated as many as ‘RCR + 1’ times. Even
after the ARP-request retransmissions are repeated as ‘RCR+1’ and there is no response to the
ARP-request, the final timeout is occurred and Sn_IR(TIMEOUT) becomes ‘1’. The time of final

timeout (ARPyo) of ARP-request is as below.

ARP;y = (RTR x 0.1ms) x (RCR + 1)

At the TCP packet retransmission timeout, WZTOE transmits TCP packets (SYN, FIN, RST, DATA
packets) and waits for the acknowledgement (ACK) during the configured RTR time and RCR.
If there is no ACK from the peer, a temporary timeout occurs and the TCP packet is
retransmitted. The retransmission is repeated as many as ‘RCR+1’. Even after TCP
retransmission is repeated as ‘RCR+1’ and there is no response to the TCP retransmission, the
final timeout is occurred and Sn_IR(TIMEOUT) becomes ‘1’. The time of final timeout (TCPTO)

of TCP retransmission is as below.

M
TCPro = (Z(RTR x2M) + ((RCR-M)x RTRMAX)> X 0.1ms

N=0

N : Retransmission count, 0s<N <M
M : Minimum value when RTR x 2™ > 65535 and 0 < M < RCR

RTRMAX : RTR x 2"

Ex) When RTR = 2000(0x07D0), RCR = 8(0x0008),
ARP1o = 2000 X 0.1ms X 9 = 1800ms = 1.8s

TCPro = (0x07D0+0x0FA0+0x1F40+0x3E80+0x7D00+0xFA00+0xFA00+0xFA00+0xFAOQ) X 0.1ms
= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 - 4) X 64000)) X 0.1ms

= 318000 X 0.1ms = 31.8s

7.5.21  UIPR (Unreachable IP address Register)

Address Offset : 0x6050
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

UIP[31:24] UIPR[23:16]
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R/W | R/W |R/W |R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W/|R/W]|R/W]|R/W]|R/W|R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UIPR[15:8] UIPR[7:0]

R/W | R/W | R/W | R/W | R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W]|R/W]|R/W]|R/W
TOE receives an ICMP packet(Destination port unreachable) when data is sent to a port number
which socket is not open and UNREACH bit of IR becomes ‘1’ and UIPR indicates the destination
IP address.

Ex) In case of “192.168.0.11”
UIP[31:24] UIP[23:16] UIP[15:8] UIP[7:0]
192 (0xCO) 168 (0xA8) 0 (0x00) 11 (OXOE)
7.5.22 UPORTR (Unreachable Port Register)
Address Offset : 0x6054
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UPORT[15:0]
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/IW

TOE receives an ICMP packet(Destination port unreachable) when data is sent to a port number

which socket is not open and UNREACH bit of IR becomes ‘1’ and UPORTR indicates the

destination port number.

[15 :0] UPORT - Destination port number bits

Ex) In case of “0x1234”
UPORT[15:8]

UPORT[7:0]

18 (0x12)

52(0x34)
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7.6 Socket register (Base : 0x4601_0000 + 0x0004_000 x
n)[n=0,...7, where n is socket number]

7.6.1  Sn_MR (Socket n Mode Register)

Address Offset : 0x0000
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_MR[7:0]
R/W | RI'W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_MR configures the option or protocol type of Socket n.

[3:0] These bits configures the protocol mode of Socket n as follows

Sn_MR[3:0] Meaning
0 0 0 0 Closed
0 0 0 1 TCP
0 0 1 0 ubpP
0 1 0 0 MACRAW

® MACRAW mode should be only used in Socket 0.

[4] UNICAST Blocking and IPv6 packet Blocking
UNICAST Blocking in UDP mode

0 : disable Unicast Blocking

1 : enable Unicast Blocking

This bit blocks receiving the unicast packet during UDP mode(P[3:0] = ‘0010’) and MULTI = ‘1°.

IPv6 packet Blocking in MACRAW mode

0 : disable IPv6 Blocking

1 : enable IPvé6 Blocking
This bit is applied only during MACRAW mode (P[3:0] = ‘0100’). It blocks to receiving the IPv6
packet.
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[5] Use No Delayed ACK, Multicast and Multicast Blocking mode
Use No Delayed ACK
0 : Disable No Delayed ACK option
1 : Enable No Delayed ACK option
This bit is applied only during TCP mode (P[3:0] = ‘0001’).When this bit is ‘1’, It sends the ACK

packet without delay as soon as a

Multicast
0 : using IGMP version 2
1 : using IGMP version 1
This bit is applied only during UDP mode(P[3:0] = ‘0010’) and MULTI = ‘1’. It configures the

version for IGMP messages (Join/Leave/Report).

Multicast Blocking in MACRAW mode

0 : disable Multicast Blocking

1 : enable Multicast Blocking
This bit is applied only when MACRAW mode(P[3:0] = ‘0100’). It blocks to receive the packet
with multicast MAC address.

[6] Broadcast Blocking in MACRAW and UDP mode

0 : disable Broadcast Blocking

1 : enable Broadcast Blocking
This bit blocks to receive broadcasting packet during UDP mode(P[3:0] = ‘0010’). In addition,
This bit does when MACRAW mode(P[3:0] = ‘0100’) Data packet is received from a peer. When
this bit is ‘0’, It sends the ACK packet after waiting for the timeout time configured by RTR.

[7] Multicasting and MAC Filter Enable mode
Multicasting in UDP mode

0 : disable Multicasting

1 : enable Multicasting
This bit is applied only during UDP mode(P[3:0] = ‘0010’).To use multicasting, Sn_DIPR &
Sn_DPORT should be respectively configured with the multicast group IP address & port number
before Socket n is opened by OPEN command of Sn_CR

MAC Filter Enable in MACRAW mode
0 : disable MAC Filtering
1 : enable MAC Filtering
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This bit is applied only during MACRAW mode(P[3:0] = ‘0100’).When set as ‘1’, WZTOE can only
receive broadcasting packet or packet sent to itself. When this bit is ‘0’, WZTOE can receive
all packets on Ethernet. If user wants to implement Hybrid TCP/IP stack, it is recommended

that this bit is set as ‘1’ for reducing host overhead to process the all received packets.

7.6.2  Sn_CR (Socket n Command Register)

Address Offset : 0x0010
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_CR[7:0]
R/W | RIW | RI'W | R/W | R/W | R/W | R/W | R/W

This is used to set the command for Socket n such as OPEN, CLOSE, CONNECT, LISTEN, SEND,
and RECEIVE. After WZTOE accepts the command, the Sn_CR register is automatically cleared
to 0x00. Even though Sn_CR is cleared to 0x00, the command is still being processed. To check

whether the command is completed or not, please check the Sn_IR or Sn_SR.

Value Symbol Description
Socket n is initialized and opened according to the protocol
selected in Sn_MR (P3:P0). The table below shows the value of
Sn_SR corresponding to Sn_MR.
0x01 OPEN Sn_MR (P[3:0]) Sn_SR
Sn_MR_CLOSE  (“0000’)
Sn_MR_TCP (“0001’) SOCK_INIT (0x13)
Sn_MR_UDP (‘0010°) SOCK_UDP (0x22)
SO_MR_MACRAW  (“0100”) | SOCK_MACRAW (0x02)
This is valid only in TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP). In this
mode, Socket n operates as a ‘TCP server’ and waits for
0x02 LISTEN connection-request (SYN packet) from any ‘TCP client’.
The Sn_SR changes the state from SOCK_INIT to SOCKET_LISTEN.
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When a ‘TCP client’ connection request is successfully
established, the Sn_SR changes from SOCK_LISTEN to
SOCK_ESTABLISHED and the Sn_IR(0) becomes ‘1. But when a ‘TCP
client’ connection request is failed, Sn_IR(3) becomes ‘1’ and the
status of Sn_SR changes to SOCK_CLOSED.

0x04

CONNECT

This is valid only in TCP mode and operates when Socket n acts as
‘TCP client’. To connect, a connect-request (SYN packet) is sent
to ‘TCP server’ configured by Sn_DIPR & Sn_DPORT(destination
address & port). If the connect-request is successful, the Sn_SR is
changed to SOCK_ESTABLISHED and the Sn_IR(0) becomes ‘1’.

The connect-request fails in the following three cases.

1. When a ARPqgp occurs (Sn_IR(3)=1") because the
destination hardware address is not acquired through the
ARP-process.

2. When a SYN/ACK packet is not received and TCPqg
(Sn_IR(3) = ‘1)

3. When a RST packet is received instead of a SYN/ACK
packet.

In these cases, Sn_SR is changed to SOCK_CLOSED.

0x08

DISCON

Valid only in TCP mode.
Regardless of ‘“TCP server’ or ‘TCP client’, the DISCON command
processes the disconnect-process (‘Active close’ or ‘Passive
close’).
Active close: it transmits disconnect-request(FIN packet) to the
connected peer
Passive close: When FIN packet is received from peer,

a FIN packet is replied back to the peer.

When the disconnect-process is successful (that is, FIN/ACK
packet is received successfully), Sn_SR is changed to
SOCK_CLOSED. Otherwise, TCPo occurs (Sn_IR(3)=‘1)= and then
Sn_SR is changed to SOCK_CLOSED.

cf> If CLOSE is used instead of DISCON, only Sn_SR is changed to
SOCK_CLOSED without disconnect-process.

If a RST packet is received from a peer during communication,
Sn_SR is unconditionally changed to SOCK_CLOSED.

0x10

CLOSE

Close Socket n.

Sn_SR is changed to SOCK_CLOSED.
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SEND transmits all the data in the Socket n TX buffer. For more
0x20 SEND details, please refer to Socket n TX Free Size Register
(Sn_TX_FSR), Socket n, TX Write Pointer Register (Sn_TX_WR), and
Socket n TX Read Pointer Register(Sn_TX_RD).

Valid only in UDP mode.

The basic operation is same as SEND. Normally SEND transmits

data after destination hardware address is acquired by the
0x21 SEND_MAC automatic  ARP-process(Address Resolution Protocol). But
SEND_MAC transmits data without the automatic ARP-process. In
this case, the destination hardware address is acquired from
Sn_DHAR configured by host, instead of APR-process.

Valid only in TCP mode.

It checks the connection status by sending 1byte keep-alive
0x22 SEND_KEEP packet. If the peer cannot respond to the keep-alive packet during
timeout time, the connection is terminated and the timeout

interrupt will occur.

RECV completes the processing of the received data in Socket n
RX Buffer by using a RX read pointer register (Sn_RX_RD).

0x40 RECV For more details, refer to Socket n RX Received Size Register
(Sn_RX_RSR), Socket n RX Write Pointer Register (Sn_RX_WR), and

Socket n RX Read Pointer Register (Sn_RX_RD).

7.6.3  Sn_IR (Socket n Interrupt Register)

Address Offset : 0x0020
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_IR[4:0]

R R R R R

Sn_IR indicates the status of Socket Interrupt such as establishment, termination, receiving
data, timeout). When an interrupt occurs and the corresponding bit of Sn_IMR is ‘1’; the
corresponding bit of Sn_IR becomes ‘1°.

[0] CONNECT Interrupt - This is issued one time when the connection with peer is successful
and then Sn_SR is changed to SOCK_ESTABLISHED
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[1] DISCONNECT Interrupt - This is issued when FIN or FIN/ACK packet is received.

[2] RECV Interrupt - This is issued whenever data is received from a peer.
[3] TIMEOUT Interrupt - This is issued when ARPy, or TCPro occurs.
[4] SENDOK Interrupt - This is issued when SEND command is completed

7.6.4  Sn_IMR (Socket n Interrupt Mask Register)

Address Offset : 0x0024
Reset value: 0x0000_00FF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_IMR[4:0]

R/W | RI'W | R/W | R/W | R/W

Sn_IMR is used to mask interrupts. Each bit of Sn_IMR corresponds to each bit of Sn_IR. When
a bit of Sn_IMR is ‘1’ and the corresponding bit of Sn_IR is ‘1’, an interrupt will be issued. In
other words, if a bit of Sn_IMR is ‘0’, an interrupt will not be issued even if the corresponding
bit of Sn_IR is “1°.
[0] CONNECT Interrupt Mask

0: Disable CONNECT Interrupt

1: Enable CONNECT Interrupt
[1] DISCONNECT Interrupt Mask

0: Disable DISCONNECT Interrupt

1: Enable DISCONNECT Interrupt
[2] RECV Interrupt Mask

0: Disable RECV Interrupt

1: Enable RECV Interrupt
[3] TIMEOUT Interrupt Mask

0: Disable TIMEOUT Interrupt

1: Enable TIMEOUT Interrupt
[4] SENDOK Interrupt Mask

0: Disable SENDOK Interrupt

1: Enable SENDOK Interrupt

7.6.5 Sn_ICR (Socket n Interrupt Clear Register)

Address Offset : 0x0028
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Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R/W | RI'W | R/'W | R/W | R/W | R/W | R/W | R/W

Sn_ICR is used to clear interrupts. Each bit of Sn_IR can be cleared when the host writes ‘1’
value to each bit of Sn_ICR corresponding to each bit of Sn_IR.
[0] CONNECT Interrupt Clear
[1] DISCONNECT Interrupt Clear
[2] RECV Interrupt Mask
[3] TIMEOUT Interrupt Mask
[4] SENDOK Interrupt Mask
* ReadClearWrite1 (R/C_WT1) : Software can read as well as clear this bit by writing
1. Writing ‘O’ has no effect on the bit value.

7.6.6  Sn_SR (Socket n Status Register)

Address Offset : 0x0030
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R/W | RIW | R/-W | R/W | R/W | R/W | R/W | R/W

Sn_SR indicates the status of Socket n. The status of Socket n is changed by Sn_CR or some

special control packet as SYN, FIN packet in TCP.

Value Symbol Description

0x00 SOCK_CLOSED This indicates that Socket n is released.
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When DISCON, CLOSE command is ordered, or when a timeout
occurs, it is changed to SOCK_CLOSED regardless of previous

status.

0x13 SOCK_INIT

This indicates Socket n is opened with TCP mode.

It is changed to SOCK_INIT when Sn_MR (P[3:0]) = ‘0001’ and
OPEN command is ordered.

After SOCK_INIT, user can use LISTEN /CONNECT command.

0x14 SOCK_LISTEN

This indicates Socket n is operating as ‘TCP server’ mode and
waiting for connection-request (SYN packet) from a peer (‘TCP
client’).

It will change to SOCK_ESTALBLISHED when the connection-
request is successfully accepted.

Otherwise it will change to SOCK_CLOSED after TCPTO
occurred (Sn_IR(TIMEOUT) = “1°).

0x17 | SOCK_ESTABLISHED

This indicates the status of the connection of Socket n.

It changes to SOCK_ESTABLISHED when the ‘TCP SERVER’
processed the SYN packet from the ‘TCP CLIENT’ during
SOCK_LISTEN, or when the CONNECT command is successful.
During SOCK_ESTABLISHED, DATA packet can be transferred
using SEND or RECV command.

0x1C | SOCK_CLOSE_WAIT

This indicates Socket n received the disconnect-request (FIN
packet) from the connected peer. This is half-closing status,
and data can be transferred. For full-closing, DISCON command

is used. But For just-closing, CLOSE command is used.

0x22 SOCK_UDP

This indicates Socket n is opened in UDP mode(Sn_MR(P[3:0])
= ‘0010’).

It changes to SOCK_UDP when Sn_MR(P[3:0]) = ‘0010’) and
OPEN command is ordered.

Unlike TCP mode, data can be transfered without the

connection-process.

0x42 SOCK_MACRAW

This indicates Socket 0 is opened in MACRAW mode
(SO_MR(P[3:0]) = ‘0100’)and is valid only in Socket 0.

It changes to SOCK_MACRAW when SO_MR(P[3:0] = ‘0100’ and
OPEN command is ordered.

Like UDP mode socket, MACRAW mode Socket 0 can transfer a

MAC packet (Ethernet frame) without the connection-process.

The following table shows a temporary status indicated during changing the status of Socket

n.
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Value

Symbol

Description

0x15

SOCK_SYNSENT

This indicates Socket n sent the connect-request packet
(SYN packet) to a peer.

It is temporarily shown when Sn_SR is changed from
SOCK_INIT to SOCK_ESTABLISHED by CONNECT command.

If connect-accept(SYN/ACK packet) is received from the
peer at SOCK_SYNSENT, it changes to SOCK_ESTABLISHED.
Otherwise, it changes to SOCK_CLOSED after TCPTO
(Sn_IR[TIMEOUT] = “1’) is occurred.

0x16

SOCK_SYNRECV

It indicates Socket n successfully received the connect-
request packet (SYN packet) from a peer.

If socket n sends the response (SYN/ACK packet) to the
peer successfully, it changes to SOCK_ESTABLISHED. If not,
it changes to SOCK_CLOSED after
(Sn_IR[TIMEOUT] = “1°).

timeout occurs

0x18

SOCK_FIN_WAIT

Ox1A

SOCK_CLOSING

0X1B

SOCK_TIME_WAIT

These indicate Socket n is closing.

These are shown in disconnect-process such as active-close
and passive-close.

When Disconnect-process is successfully completed, or

when timeout occurs, these change to SOCK_CLOSED.

0X1D

SOCK_LAST_ACK

This indicates Socket n is waiting for the response (FIN/ACK
packet) to the disconnect-request (FIN packet) by passive-
close.

It changes to SOCK_CLOSED when Socket n received the
timeout

response when

(Sn_IR[TIMEOUT] = “1°).

successfully, or occurs

7.6.7

Address Offset : 0x0100
Reset value : 0x0000_0000

Sn_PNR (Socket n Protocol Number Register)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_PNR[7:0]
R/W R/W R/W R/W R/W R/W R/W R/W
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This IP Protocol Register is user to set up the Protocol Field of IP Header at the IP layer RAW
mode. There are several protocol number defined in advance by registering to IANA. For the
overall list of upper level protocol identification number that IP is using, refer to online

documents of IANA (http://www.iana.org/assignments/protocol-numbers).

Ex) Internet Control Message Protocol (ICMP) = 0x01, Internet Group Management Protocol =
0x02

7.6.8 Sn_TOSR (Socket n IP Type of Service Register)

Address Offset : 0x0104
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_ROS[7:0]

R/W | RI'W | R/'W | R/W | R/W | R/W | R/W | R/W

Sn_TOSR configures the TOS(Type Of Service field in IP Header) of Socket n. It is set before
OPEN command.

For more the details, refer to http://www.iana.org/assignments/ip-parameters.

7.6.9 Sn_TTLR (Socket n TTL Register)

Address Offset : 0x0108
Reset value : 0x0000_0080
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_TTL[7:0]

R/W | RI'W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_TTL configures the TTL(Time To Live field in IP Header) of Socket n. It is set before OPEN

command.
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For more the details, refer to http://www.iana.org/assignments/ip-parameters.

7.6.10  Sn_FRAGR (Socket n Fragment offset Register)

Address Offset : 0x010C
Reset value : 0x0000_4000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_FRAG[15:0]

R/W | RI'W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

[15:0] Sn_FRAG configures the FRAG(Fragment field in IP header)
Ex) Sn_FRAGR = 0x0000 (Don’t Fragment)
Sn_FRAG[15:8] Sn_FRAG[7:0]

0x00 0x00

7.6.11  Sn_MSSR (Socket n Maximum Segment Register)

Address Offset : 0x0110
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_MSS[15:0]

R/W | RI'W | R/W | R/'W | R/'W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

This register is used for MSS (Maximum Segment Size) of TCP, and the register displays MSS set
by the other party when TCP is activated in Passive Mode.

Ex) In case of Socket 0 MSS = 1460 (0x05B4), configure as below,

0x4101_0110

0x05B4
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7.6.12  Sn_PORTR (Socket n Source Port Register)

Address Offset : 0x0114
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_SPROT[15:0]

R/W | RI'W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_PORTR configures the source port number of Socket n. It is valid when Socket n is used in
TCP/UDP mode. It should be set before OPEN command is ordered.

Ex) In case of Socket 0 Port = 5000(0x1388), configure as below,
0x4101_0114

0x1388

7.6.13  Sn_DHAR (Socket n Destination Hardware address
Register)
Address Offset : 0x0118

Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Sn_DHARO[31:24] Sn_DHARO [23:16]

R/W | R/W | R/W | RI'W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_DHARO [15:8] Sn_DHARO [7:0]

R/W | R/W | R/W | R/W|R/W|R/W|R/W|R/W|R/W]|R/W]|R/W]|R/W|R/W]|R/W]|R/W]|R/W

Address Offset : 0x011C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Sn_DHAR1 [31:24] Sn_DHAR1 [23:16]

R/W | R/'W | R/W | R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W]|R/W|R/W|R/W
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res res
Sn_DHAR configures the destination hardware address of Socket n when using SEND_MAC
command in UDP mode or it indicates that it is acquired in ARP-process by CONNECT/SEND
command.
Ex) In case of “00.08.DC.12.34.56”
Sn_DHARO Sn_DHARO Sn_DHARO Sn_DHARO Sn_DHAR1 Sn_DHAR1
[32:24] [23:16] [15:8] [32:24] [32:24] [23:16]
0x00 0x08 0xDC 0x12 0x34 0x56
7.6.14  Sn_DPORTR (Socket n Destination Port Number Register)
Address Offset : 0x0120
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_DPROT[15:0]
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_DPORT configures or indicates the destination port number of Socket n. It is valid when
Socket n is used in TCP/UDP mode.

In TCP client mode, it configures the listen port number of ‘TCP server’ before CONNECT
command.

In TCP server mode, it indicates the port number of ‘TCP client’ after successfully establishing
connection.

In UDP mode, it configures the port number of peer to be transmitted the UDP packet by
SEND/SEND_MAC command.

Ex) In case of Socket 0 Destination Port = 5000(0x1388), configure as below,
0x4101_0120

0x1388
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7.6.15  Sn_DIPR (Socket n Destination IP address Register)

Address Offset : 0x0124
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Sn_DIPR[31:24] Sn_DIPR [23:16]

R/W | R/W | R/W |R/W|R/W|R/W|R/W|R/W|R/W/|R/W|R/W]|R/W]|R/W]|R/W|R/W]|R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_DIPR [15:8] Sn_DIPR [7:0]

R/W | R/W | R/W |R/W|R/W|R/W|R/W|R/W|R/W]|R/W]|R/W/|R/W]|R/W]|R/W]|R/W/|R/W

Sn_DIPR configures or indicates the destination IP address of Socket n. It is valid when Socket
n is used in TCP/UDP mode.

In TCP client mode, it configures an IP address of ‘TCP server’ before CONNECT command.

In TCP server mode, it indicates an IP address of ‘TCP client’ after successfully establishing
connection.

In UDP mode, it configures an IP address of peer to be received the UDP packet by SEND or
SEND_MAC command.

Ex) In case of “192.168.0.2”
Sn_DIPR[31:24] Sn_DIPR [23:16] Sn_DIPR [15:8] Sn_DIPR [7:0]

192 (0xCO) 168 (OxA8) 0 (0x00) 2 (0x02)

7.6.16  Sn_KATMR (Socket n Keep Alive Timer Register)

Address Offset : 0x0180
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_KATM[7:0]

R/W | RI'W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_KPALVTR configures the transmitting timer of ‘KEEP ALIVE(KA)’ packet of SOCKETn. It is

valid only in TCP mode, and ignored in other modes. The time unit is 5s.
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KA packet is transmittable after Sn_SR is changed to SOCK_ESTABLISHED and after the data is

transmitted or received to/from a peer at least once. In case of 'Sn_KPALVTR > 0, WZTOE

auto

matically transmits KA packet after time-period for checking the TCP connection (Auto-

keepalive-process). In case of 'Sn_KPALVTR = 0', Auto-keep-alive-process will not operate, and

KA packet can be transmitted by SEND_KEEP command by the host (Manual-keep-alive-process).

Manual-keep-alive-process is ignored in case of 'Sn_KPALVTR > 0'.

7.6.17

Ex) Sn_KPALVTR = 10 (Keep Alive packet will be transmitted every 50 seconds.)
Sn_KATM[7:0]

0x0A

Sn_RTR (Socket n Retry Time Register)

Address Offset : 0x0184
Reset value : 0x0000_0000

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_RTR[15:0]

R/W | R/W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_RTR configures the retransmission timeout period of Socket n. When Retry Counter

Register(RTR) is zero, Sn_RTR is valid. The unit of timeout period is 100us.

During the time configured by Sn_RTR, WZTOE waits for the peer response to the packet that
is transmitted by Sn_CR(CONNECT, DISCON, CLOSE, SEND, SEND_MAC, SEND_KEEP command).

If the peer does not respond within the RTR time, WZTOE retransmits the packet or issues

timeout.

Ex) When timeout-period is set as 400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAOQ)

7.6.18

31

RTR[15:0]

0xOFAQ

Sn_RCR (Socket n Retry Counter Register)

Address Offset : 0x0188
Reset value : 0x0000_0000

30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_RC[7:0]
R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W
Sn_RCR configures the number of time of retransmission of Socket n. When Retry Counter
Register(RCR) is zero, Sn_RCR is valid. When retransmission occurs as many as ‘Sn_RCR+1’,
Timeout interrupt is issued (Sn_IR[TIMEOUT] = ‘1’).
Ex) Sn_RCR = 0x0007
Sn_RC[7:0]
0x07
7.6.19  Sn_TXBUF_SIZE (Socket n TX Buffer Size Register)
Address Offset : 0x0200
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_TMS[7:0]
R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

Sn_TXBUF_SIZE configures the TX Buffer size of Socket n. Socket n TX Buffer size can be

configured with 0,1,2,4,8 and 16 Kbytes. If a different size is configured, the data can’t be

normally transmitted to a peer.

Although Socket n TX Buffer size is initially configured to 2Kbytes, user can be re-configure its
size using Sn_TXBUF_SIZE. The total sum of Sn_TXBUF_SIZE cannot be exceed 16Kbytes. When

exceeded, the data transmission error is occurred.

When all Sn_TXBUF_SIZE have been configured, Socket n TX Buffer is allocated with the

configured size in 16KB TX Buffer and is assigned sequentially from Socket 0 to Socket 7.
Socket n TX Buffer can be accessible with 16bits Offset Address ranged from 0x0000 to OxFFFF

regardless of the configured size. (Refer to Sn_TX_WR & Sn_TX_RD).
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Value (dec) 0 1 2 4 8 16
Buffer size OKB 1KB 2KB 4KB 8KB 16KB
Ex) Socket 0 TX Buffer Size = 4KB
0x4600_0200
0x04
7.6.20 Sn_TX_FSR (Socket n TX Free Size Register)
Address Offset : 0x0204
Reset value : 0x0000_0800
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW | R'W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_TX_FSR indicates the free size of Socket n TX Buffer. It is initialized to the configured size
by Sn_TX_SIZE. Data bigger than Sn_TX_SIZE should not be saved in the Socket n TX Buffer
because the bigger data overwrites the previous saved data not yet sent. Therefore, check
before saving the data to the Socket n TX Buffer, and if data is equal or smaller than its
checked size, transmit the data with SEND/SEND_MAC command after saving the data in Socket
n TX Buffer. But, if data is bigger than its checked size, transmit the data after dividing into

the checked size and saving in the Socket n TX Buffer.

If Sn_MR(P[3:0]) is not TCP mode(‘0001’), it is automatically calculated as the difference
between ‘Socket n TX Write Pointer (Sn_TX_WR)’ and ‘Socket n TX Read Pointer (Sn_TX_RD)’.
If Sn_MR(P[3:0]) is TCP mode(‘0001’), it is automatically calculated as the difference
between Sn_TX_WR and the internal ACK pointer which indicates the point of data is received

already by the connected peer.

Ex) In case of 2048(0x0800) in SO_TX_FSR,

0x4600_0204

0x0800
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Note) Because this register for representing the size information is 16 bits, it is impossible to
read all bytes at the same time. Before 16 bit-read operation is not completed, the value may

be changed.

Therefore, it is recommended that you read all 16-bits twice or more until getting the same

value.

7.6.21  Sn_TX_RD (Socket n TX Read Pointer Register)

Address Offset : 0x0208
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_TXRP[15:0]

R/W | RI'W | R'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_TX_RD is initialized by OPEN command. However, if Sn_MR(P[3:0]) is TCP mode(‘0001°), it
is re-initialized while connecting with TCP.

After its initialization, it is auto-increased by SEND command. SEND command transmits the
saved data from the current Sn_TX_RD to the Sn_TX_WR in the Socket n TX Memory. After
transmitting the saved data, the SEND command increases the Sn_TX_RD as same as the
Sn_TX_WR. If its increment value exceeds the maximum value OxFFFF, (greater than 0x10000
and the carry bit occurs), then the carry bit is ignored and will automatically update with the

lower 16bits value.

7.6.22  Sn_TX_WR (Socket n TX Write Pointer Register)

Address Offset : 0x020C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_TXWP[15:0]

R/W | RI'IW | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W
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Sn_TX_WR is initialized by OPEN command. However, if Sn_MR(P[3:0]) is TCP mode(‘0001°’), it

is re-initialized while connecting with TCP.

It should be read or to be updated like as follows.

1. Read the starting address for saving the transmitting data.

2. Save the transmitting data from the starting address of Socket n TX buffer.

3. After saving the transmitting data, update Sn_TX_WR to the increased value as many
as transmitting data size. If the increment value exceeds the maximum value
OxFFFF(greater than 0x10000 and the carry bit occurs), then the carry bit is ignored
and will automatically update with the lower 16bits value.

4. Transmit the saved data in Socket n TX Buffer by using SEND/SEND command

7.6.23  Sn_RXBUF_SIZE (Socket n RX Buffer Size Register)

Address Offset : 0x0220
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_RXMS[15:0]

R/W | RI'W | R/'W | R/W | R/W | R/W | R/W | R/W

Sn_RXBUF_SIZE configures the RX Buffer size of Socket n. Socket n RX Buffer size can be
configured with 1,2,4,8, and 16 Kbytes. If a different size is configured, the data cannot be
normally received from a peer.

Although Socket n RX Buffer size is initially configured to 2Kbytes, user can re-configure its
size using Sn_RXBUF_SIZE. The total sum of Sn_RX_SIZE cannot be exceed 16Kbytes. When
exceeded, the data reception error is occurred.

When all Sn_RXBUF_SIZE have been configured, Socket n RX Memory is allocated with the
configured size in 16KB RX Memory and is assigned sequentially from Socket 0 to Socket 7.
Socket n RX Buffer Block can be accessible with the 16bits Offset Address ranged from 0x0000
to OXFFFF regardless of the configured size. (Refer to Sn_RX_RD & Sn_RX_WR).

Value (dec) 0 1 2 4 8 16
Buffer size OKB 1KB 2KB 4KB 8KB 16KB

Ex) Socket 0 RX Buffer Size = 8KB
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0x4101_0220

0x08

7.6.24  Sn_RX_RSR (Socket n RX Received Size Register)

Address Offset : 0x0224
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_RX_RSR[15:0]

R/W | RI'W | R'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_RX_RSR indicates the data size received and saved in Socket n RX Buffer. Sn_RX_RSR does
not exceed the Sn_RXBUF_SIZE and is calculated as the difference between ‘Socket n RX Write

Pointer (Sn_RX_WR)’ and ‘Socket n RX Read Pointer (Sn_RX_PD)’.

Ex) In case of 2048(0x0800) in SO_RXSR,
0x4101_0224

0x0800

Note) Because this register for representing the size information is 16 bits, it is impossible to
read all bytes at the same time. Before 16 bit-read operation is not completed, the value may

be changed.

Therefore, it is recommended that you read all 16-bits twice or more until getting the same

value.

7.6.25 Sn_RX_RD (Socket n RX Read Pointer Register)

Address Offset : 0x0228
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

W7500P Datasheet Version1.0.4 80 / 460



6‘? IZnet

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_RXRP[15:0]
R/W | R'W | R’'W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W
Sn_RX_RD is initialized by OPEN command. Make sure to be read or updated as follows.
1. Read the starting save address of the received data
2. Read data from the starting address of Socket n RX Buffer.
3. After reading the received data, Update Sn_RX_RD to the increased value as many as the
reading size. If the increment value exceeds the maximum value OxFFFF, that is, is greater
than 0x10000 and the carry bit occurs, update with the lower 16bits value ignored the carry
bit.
4. Order RECY command is for notifying the updated Sn_RX_RD to TOE.
Ex) In case of 2048(0x0800) in SO_RX_RD,
0x4101_0228
0x08
7.6.26  Sn_RX_WR (Socket n RX Write Pointer Register)
Address Offset : 0x022C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_RX_WR[15:0]
R/W | R'W | R’'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Sn_RX_WR is initialized by OPEN command and it is auto-increased by the data reception.

If the increased value exceeds the maximum value OxFFFF, (greater than 0x10000 and the carry

bit occurs), then the carry bit is ignored and will automatically update with the lower 16bits

value.

Ex) In case of 2048(0x0800) in SO_RX_WR,
0x4101_022C

0x0800
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8 Booting Sequence

W7500P has three different boot modes that can be selected through the BOOT pin and TEST

pin as shown in Table 5.

Table 5 operation of mode selection

Mode
selection Mode Aliasing
TEST | BOOT
0 0 APP User code execute in Main Flash memory.
0 ; isp In this mode,W7500P can support ISP function in order to control
flash using serial interface.

When W7500P is reset by hardware, it will be operated as below in embedded boot code.

( H/W reset >

Boot

APP ISP
Run Application Run ISP

Figure 6. operation of boot code

9 Embedded Flash memory

9.1 Flash main features

¢ Up to 128Kbytes of Flash memory
*  Memory organization:
B Main Flash memory block:
Up to 128Kbytes

W7500P Datasheet Version1.0.4 82 / 460



=)

WIZnet

B Information block:
Up to 512bytes
Information block is read only
B Data block:
Up to 512bytes
¢ Flash memory interface features:
B Read interface with prefetch buffer( 1 x 32-bit words )
B Flash Program / Erase operation

B Read / Write protection

9.2 Flash memory functional description
9.2.1 Flash memory organization

The Flash memory is organized of 32-bit wide memory cells that can be used for storing both
code and data constants.
The memory organization is based on a main Flash memory block containing 512 sectors of

256byte or 32 blocks of 4Kbyte. The block and sector provides read/write protection.

Table 6 description of Flash memory

Size
Flash area Flash memory address Name Description
(bytes)
0x0000 0000 ~ 0x0000 OOFF 256 Sector 0
0x0000 0100 ~ 0x0000 O1FF 256 Sector 1
Block 0
0x0000 0200 ~ 0x0000 02FF 256 Sector 2
0x0000 0300 ~ 0x0000 O3FF 256 Sector 3
0x0000 7000 ~ 0x0000 70FF 256 Sector112
Main Flash 0x0000 7100 ~ 0x0000 71FF 256 Sector113 Block 7
oc
memory 0x0000 7200 ~ 0x0000 72FF 256 Sector114
0x0000 7300 ~ 0x0000 73FF 256 Sector115
0x0001 FCO0 ~ 0x0001 FCFF 256 Sector509
0x0001 FDOO ~ 0x0001 FDFF 256 Sector510
Block 32
0x0001 FEOO ~ 0x0001 FEFF 256 Sector511
0x0001 FFOO ~ 0x0001 FFFF 256 Sector512
Information 0x0003 FCO0 ~ 0x0003 FCFF 256 Lock info
block 0x0003 FDOO ~ 0x0003 FDFF Reserved
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0x0003 FEOO ~ 0x0003 FEFF 256 Data0
Data block
0x0003 FFOO ~ 0x0003 FFFF 256 Data1
0x4100 5000 ~ 0x4100 5003 4 FACCR
0x4100 5004 ~ 0x4100 5007 4 FADDR
0x4100 5008 ~ 0x4100 500B 4 FDATAR
0x4100 500C ~ 0x4100 500F 4 FCTRLR
Flash
0x4100 5010 ~ 0x4100 5013 4 FSTATR
memory
0x4100 5014 ~ 0x4100 5017 4 FLOCKRO
Interface
] 0x4100 5018 ~ 0x4100 501B 4 FLOCKR1
register
0x4100 5030 ~ 0x4100 5033 4 FKEYRO
0x4100 5034 ~ 0x4100 5037 4 FKEYR1
0x4100 5038 ~ 0x4100 503B 4 BSADDRO
0x4100 503C ~ 0x4100 503F 4 BSADDR1

The W7500P embedded Flash memory can be programmed using in-circuit programming or in-
application programming.
The in-circuit programming (ICP) method is used to update the entire contents of the Flash
memory using the SWD protocol or the boot loader to load the user application into the
microcontroller. ICP offers quick and efficient design iterations and eliminates unnecessary
package handling or socketing of devices.
In contrast to the ICP method, in-application programming (IAP) can use any communication
interface supported by the microcontroller (I/0s, UART, [2C, SPI, etc.) to download
programming data into memory. IAP allows the user to re-program the Flash memory while the
application is running. Nevertheless, part of the application has to have been previously
programmed in the Flash memory using ICP.
The program and erase operations can be performed over the whole product voltage range.
They are managed through the following seven Flash registers:

* Flash access control register (FACCR)

* Flash address register (FADDR)

* Flash data register (FDATAR)

* Flash control register (FCTRLR)

* Flash status register (FSTATR)

*  Flash lock register (FLOCKRO/R1)

* Flash key register (FKEYRO/R1)

Unlocking the Flash access Control register (FACCR)
After reset, the Flash memory is protected against unwanted write or erase operations. The

FACCR register is not accessible in write mode. An unlocking sequence should be written to
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the FKEYRO/R1 register to open the access to the FACCR register. This sequence consists of
two write operations:

® Write KEY 0 (FKEYRO) = 0x52537175

® Write KEY 1 (FKEYR1) = 0xA91875FC

Any wrong sequence locks up the FACCR register.

The FACCR register can be locked again by finishing flash control operation.

9.2.2 Read operations

The embedded Flash module can be addressed directly as a common memory space. The
instruction fetch and the data access are both done through the same AHB bus. Read accesses
can be performed with the following options managed through the Flash control register.
(FCTRLR)

The Flash reading sequence using FCTRLR register is as below:
1. Check that no main Flash memory operation is ongoing by checking the RDY bit in the
FSTATR register.
Set KEY in FKEYRO/R1 for setting FACCR register.
Set FEN and CTRL bits in the FACCR register.
Write main Flash memory address or Data block address to FADDR register.
Set RDI or RD bit in FACTRLR to 1. If use RDI bit, don’t need to set FADDR again due to

g AN W N

increase automatically by SZ bit in FACCR register.
Read data from FDATAR register.

7. Wait until the RDY bit is 1 in the FSTATR register.( it is set when the programming
operation has succeeded)

8. Set KEY in FKEYRO/R1 for clearing FACCR register.

9. Clear FEN and CTRL bits in the FACCR register
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Write FKEY
FKEYRO = 0x52537175
FKEYR1 = 0xA91875FC

¥

FACCR[FEN] = 1
FACCR[CTRL] = 1

I
v

FADDR = Main Flash Memory
Or
FADDR = Data block

FCTRLR[RDI] = 1
Or
FCTRLR[RD] = 1

i

A, A,

Data = FDATAR[7:0] Data = FDATAR[15:0] Data = FDATAR[31:0]

FSTAR[RDY] == 1

Yes / RD bit is set Yes/ RDI bit is set
If remain another data
\(
Write FKEY

FKEYRO = 0x52537175
FKEYR1 = 0xA91875FC

!

FACCR[FEN] =0
FACCR[CTRL] =0

!

Check the read value

Figure 7. Flash reading sequence

9.2.3 Flash erase operations

Sector Erase
Follow the procedure below to erase a sector:
1. Check that no Flash memory operation is ongoing by checking the RDY bit in the FSTATR
register.
Set KEY in FKEYRO/R1 for setting FACCR register.
Set FEN and CTRL bits in the FACCR register.
Write main Flash memory address to FADDA register to erase.
Set SER bit in FACTRLR to 1.
Wait until the RDY bit is 1 in the FSTATR register.
Set KEY in FKEYRO/R1 for clearing FACCR register.
Clear FEN and CTRL bits in the FACCR register

© N o v A WD
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Write FKEY
FKEYRO = 0x52537175
FKEYR1 = 0xA91875FC

)

FACCR[FEN] = 1
FACCR[CTRL] = 1

v

FADDR = Main Flash Address
Or
FADDR = Data Block Address

l

FCTRLR[SER] =1

A

No

RDY bit in FSTATR
=1

Write FKEY
FKEYRO = 0x52537175
FKEYR1 = 0xA91875FC

|

FACCR[FEN] = 0
FACCR[CTRL] = 0

l

Check value

Figure 8. Flash erase operations

Block Erase

To erase a block, set BER bit in FACTRLR to 1. All other procedures are the same as the sector
erase sequence.

Chip Erase ( All main Flash memory erase )

To erase chip (Main Flash memory), Set CER bit in FACTRLR to 1. All other procedures are the
same as the sector erase sequence.

Mass Erase ( All main Flash memory erase + Data block erase )

To erase mass (Main Flash memory + Data block), Set MER bit in FACTRLR to 1. All other

procedures are the same as the sector erase sequence.
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9.2.4  Flash program operation

The main Flash memory can be programmed word, half word, or 1 byte at a time by SZ bit of
FACCR. The program operation is started when the CPU writes a data into a main Flash memory
address with the WRI or WR bit of FCTRLR register set.

The main Flash memory programming sequence in standard mode is as below:

Write FKEY
FKEYRO = 0x52537175
FKEYR1 = 0xA91875FC

v

FACCR[FEN] =1
FACCR[CTRL] =1

>

A,

FADDR = Main Flash Memory
Or
FADDR = Data block

A A
FDATAR[7:0] = 8bit data FDATAR[15:0] = 16bit data FDATAR[31:0] = 32bit data

v

FCTRLR[WRI] =1
Or

FCTRLR[WR] =1
b,

FSTAR[R%

No
Yes
).
Yes / WR bit is set Yes/ WRI bit is set

If remain another data

Write FKEY
FKEYRO = 0x52537175
FKEYR1 = 0xA91875FC

!

FACCR[FEN] =0
FACCR[CTRL] =0

l

Check the programmed value by
Reading the programmed address

Figure 9. main Flash memory programming sequence

1. Check that no main Flash memory operation is ongoing by checking the RDY bit in the
FSTATR register.
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Set KEY in FKEYRO/R1 for setting FACCR register.

Set FEN and CTRL bits in the FACCR register.

Write main Flash memory address or Data block address to FADDR register.

Write data to FDATAR register.

Set WRI or WR bit in FACTRLR to 1. If use WRI bit, don’t need to set FADDR again due
to increase automatically by SZ bit in FACCR register.

o U N W N

7. Wait until the RDY bit is 1 in the FSTATR register.( it is set when the programming
operation has succeeded)

8. Set KEY in FKEYRO/R1 for clearing FACCR register.

9. Clear FEN and CTRL bits in the FACCR register

9.3 Memory protection

The user area of the Flash memory can be protected against read by untrusted code. The
blocks of the Flash memory can also be protected against unwanted write due to loss of

program counter contexts. The write-protection granularity is one block (4Kbyte).

9.3.1 Read protection

The read protection is activated by DRL bit and CRL bit in FLOCKRO register.
* DRLO : read protection to Data0 area in Data block.
* DRL1 : read protection to Data1 area.in Data block

* CRL: read protection to main Flash memory

9.3.2  Write protection

The write protection is implemented with a granularity of one block. It is activated by
configuring the FLOCKR1 register or DWL bit, CABWL bit in FLOCKRO register.
* FLOCKR1 : write protection to main Flash memory with a granularity of one block.
* DWLO : write protection to Data0 area in Data block.
* DWL1 : write protection to Data1 area in Data block.

*  CABWL : write protection to main Flash memory all block.
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10 Clock Reset generator (CRG)

10.1 Introduction

CRG is clock reset generator block for W7500P System. It provides every clock/reset for all
other block include CPU and peripherals. CRG includes PLL and POR.

10.2 Features
10.2.1Reset

» Three types of reset - external reset, Power reset, system reset

« External reset is generated by low level on the RSTn pin (external reset)
» Power reset is generated by Power-on reset (POR)

» Power on reset is generated by POR

« System reset is generated when one of the following events occurs
B Watchdog event

B After remapping
B Software reset (SYSRESETREQ bit in Cortex-MO. Refer to the Cortex-M0 technical
reference manual for more detail)
« Power reset sets all registers to their reset values.

» System reset sets all registers to their reset values except the CRG block registers and
remap register to protect remap value

10.2.2Clock

Two clock sources can be used to drive the system clock.
*  External oscillator clock (8MHz ~ 24MHz) (OCLK)
* Internal 8MHz RC oscillator clock (RCLK)
One additional clock source
*  32.768KHz low speed external crystal which derives the real time clock.
There is a PLL
One PLL is integrated
* Input clock range is from 8MHz to 24MHz
*  Frequency can be generated by M/N/QOD registers. (refer register description)
*  Bypass option enabled
There are many generated clocks for independent operating with system clock
* System clock (FCLK)
*  ADC clock (ADCCLK)
*  SSPO, SSP1 clock (SSPCLK)
«  UARTO, UART1 clock (UARTCLK)
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e Two Timer clocks (TIMCLKO, TIMCLK1)
*  8ea PWM clocks (PWMCLKO - PWMCLK?)
* Real time clock (RTCCLK)
*  WDOG clock (WDOGCLK)
*  Random number generator clock (RNGCLK)
RNGCLK have only one source (pll output) and no prescaler
Some of the generated clocks turn off automatically when CPU enters sleep mode.
*  ADCCLK, RNGCLK
Generate two Hardware TCPIP Clocks (MII_RXC, MII_TXC) are from external PADs.
Hardware TCPIP Clocks can be gated by register control.

All clocks generated from CRG can be monitored.

10.3  Functional description

Figure 10 shows the CRG block diagram.

MCLK ———

CRG WK L[ Aaas |- Fax

OCLK ——

OSCINL M7 (8~24)MHz | ocik o —]
(/1248 |-
oscout[ H+ 95€¢ RaLK /12438 ADCCLK

MCLK —
PLL RCLK /12438 — SSPCLK

OCLK ——

OFF ——

MCLK —
RCLK /12,48 — UARTCLK

h SCLK MCLK ocLk
SR s =
RC _—

OCLK ——

OFF | TIMCLKO/TIMCLKL
RSTn[ H FatK —
™~
\’ ResetN OFF
% (to Reset gen.) MCLK
, —PWMCLKO - PWMCLK7

aasEmeE
RCLK ——

OCLK ——

OFF — |

FCLK /1,2,4,8,16,32,64,128 — WDOGCLK

Figure 10 CRG block diagram

10.3.1External Oscillator Clock

External oscillator clock (OCLK) can be generated from two possible clock source
*  External crystal/ceramic resonator (8 to 24MHz external oscillator)

e User external clock

Table 7 shows the two clock sources of external oscillator clock

Table 7 External oscillator clock sources

External clock Crystal/
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Ceramic resonators

Ext |
source |_—] OSCIN TD* OSC_IN
8~24MHz
Schematic ﬁ 1
Nc [ | osc ouT = i[% 0sc_ouT

10.3.2RC oscillator clock

RC oscillator clock (RCLK) signal is generated from an internal 8MHz RC oscillator.
RC oscillator has the advantage of providing a clock source at low cost (no external
components). However the RC oscillator is less accurate than the external crystal or ceramic

resonator.
e Accuracy : 1% at Ta= 25°C (User don’t need to calibration)

10.3.3PLL

The internal PLL can be used to multiply the External Oscillator Clock (OCLK) or RC Oscillator
Clock (RCLK). PLL input can be selected by register.
PLL output clock can be generated by following the equations below.

e FOUT=FINXxM/Nx1/0D

*  Where:

*  M=M[5] x2%+M[4] x 2* + M[3] x 23 + M[2] x 2% + M[1] x 2 + M[0] x 1

*  N=N[5]x25+N[4] x 24+ N[3] x 23 + N[2] x 22 + N[1] x 2 + N[0] x 1

° oD=2 (2 x OD[1]) X 2 (1 x OD[0])

10.3.4Generated clock

Each generated clock source can be selected among 3 clock source as independent by each
clock source select register.

e PLL output clock (MCLK)

* Internal 8MHz RC oscillator clock (RCLK)

*  External oscillator clock (8MHz ~ 24MHz) (OCLK)
Each generated clock has own prescaler which can be selected individually by each prescale
value register.

*  FCLK, ADCCLK, SSPCLK, UARTCLK : 1/1,1/2,1/4, 1/8

*  TIMCLKO, TIMCLK1, PWMCLKO - PWMCLK7, RTCCLK, WDOGCLK : 1/1, 1/2,
1/4,1/8,1/16, 1/32, 1/64, 1/128
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10.4  Registers (Base address : 0x4100_1000)
10.4.10SC power down register (OSC_PDR)

Address offset : 0x000
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

OSCPD

R/W

[0] OSCPD - Internal 8MHz RC oscillator power down register
This bit written by S/W to RCOSC enter sleep mode or not
0 : normal operation

1 : power down (enter sleep mode)

10.4.2PLL power down register (PLL_PDR)

Address offset : 0x010
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PLLPD

R/W

[0] PLLPD - PLL power down register
This bit written by S/W to PLL power down or not
0 : power down

1 : normal operation

10.4.3PLL frequency calculating register (PLL_FCR)

Address offset : 0x014
Reset value : 0x0005_0200
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

M
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R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
N oD
R/W R/W
[1:0] OD
[13:8] N
[21:16] M

These bits are written by S/W to set frequency of PLL output.

PLL output frequency FOUT is calculated by the following equations:

FOUT=FINxM/Nx1/0D
Where:

M=M[5]x32+M4] x16 + M[3] x 8 + M[2] x4 + M[1] x 2 + M[0] x 1 (2 ~ 63)
N=N[5] x32 +N[4] x 16 + N[3] x 8 + N[2] x4 + N[1] x 2 + N[0] x 1 (1 ~ 63)

OoD=2 (2 x OD[1]) X 2 (1 x OD[0])

10.4.4PLL output enable register (PLL_OER)

Address offset : 0x018
Reset value : 0x0000_0001

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 2 1 0
PLLOEN
R/W
[0] PLLOEN - output enable register of PLL
This bit written by S/W to control output enable of PLL
0 : Clock out is disable. VCO is working but FOUT is low only.
1 : Clock out is enable.
10.4.5PLL bypass register (PLL_BPR)
Address offset : 0x01c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 1 10 9 8 7 6 5 4 3 1 0
PLLBP
R/W
[0] PLLBP - bypass register of PLL
This bit written by S/W to control bypass or not of PLL
0 : bypass disable. Normal operation
1 : bypass enable. Clock out is clock input
10.4.6PLL input clock source select register (PLL_IFSR)
Address offset : 0x020
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLLIS
R/W
[0] PLLIS - select register of PLL input clock source
This bit written by S/W to select
0 : Internal 8MHz RC oscillator clock (RCLK)
1 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
10.4.7FCLK source select register (FCLK_SSR)
Address offset : 0x030
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FCKSRC
R/W

[1:0] FCKSRC - select register of FCLK clock source
These bits are written by S/W to select
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00, 01 : output clock of PLL (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)

11

: External oscillator clock (OCLK, 8MHz ~ 24MHz)

10.4.8FCLK prescale value select register (FCLK_PVSR)

Address offset : 0x034
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FCKPRE
R/W
[1:0] FCKPRE - select prescale value of FCLK clock
These bits are written by S/W to select
00 : 1/1 (bypass)
01:1/2
10:1/4
11:1/8
10.4.9SSPCLK source select register (SSPCLK_SSR)
Address offset : 0x040
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SSPCSS
R/W

[1:0] SSPCSS - SSPCLK clock source select register.

These bits are written by S/W to select clock source

00 :

01

11

disable clock

: PLL output clock (MCLK)
10 :

Internal 8MHz RC oscillator clock (RCLK)

: External oscillator clock (OCLK, 8MHz ~ 24MHz)
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10.4.10 SSPCLK prescale value select register

(SSPCLK_PVSR)

Address offset : 0x044
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SSPCP
R/W
[1:0] SSPCP - select prescale value of SSPCLK clock
These bits are written by S/W to select
00 : 1/1 (bypass)
01:1/2
10:1/4
11:1/8
10.4.11 ADCCLK source select register (ADCCLK_SSR)
Address offset : 0x060
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADCSS
R/W

[1:0] ADCSS -

ADCCLK clock source select register.

These bits are written by S/W to select clock source

00 :

01

11

disable clock

: PLL output clock (MCLK)
10 :

Internal 8MHz RC oscillator clock (RCLK)

: External oscillator clock (OCLK, 8MHz ~ 24MHz)
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10.4.12 ADCCLK prescale value select register
(ADCCLK_PVSR)

Address offset : 0x064
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADCCP

R/W

[1:0] ADCCP - select prescale value of ADCCLK clock
These bits are written by S/W to select

00 : 1/1 (bypass)

01:1/2

10:1/4

11:1/8

10.4.13 TIMEROCLK source select register (TIMEROCLK_SSR)

Address offset : 0x070
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TOCSS

R/W

[0] TOCSS - TIMCLKO clock source select register.
These bits are written by S/W to select clock source
0 : disable clock
1 : FCLK

10.4.14 TIMEROCLK prescale value select register
(TIMEROCLK_PVSR)

Address offset : 0x074
Reset value : 0x0000_0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1M 10 9 8 7 6 5 4 3 2 1 0
TOCPS
R/W
[2:0] TOCPS - select prescale value of TIMOCLK clock
These bits are written by S/W to select
000 : 1/1 (bypass)
001 :1/2
010:1/4
011:1/8
100 : 1/16
101 :1/32
110 : 1/64
111 :1/128
10.4.15 TIMER1CLK source select register (TIMER1CLK_SSR)
Address offset : 0x080
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
T1CSS
R/W
[0] T1CSS - TIMCLK1 clock source select register.
These bits are written by S/W to select clock source
0 : disable clock
1 : FCLK
10.4.16 TIMER1CLK prescale value select register

(TIMER1CLK_PVSR)

Address offset : 0x084
Reset value : 0x0000_0000
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31 30 29 28

27 26 25 24

23 22 N 20

19 18 17 16

15 14 13 12

11 10 9 8 7 6 5

T1CPS

R/W

[2:0] T1CPS - select prescale value of TIM1CLK clock
These bits are written by S/W to select
000 : 1/1 (bypass)

001

010 :

011

100 :

101

110 :

111

10.4.17

Address offset :

:1/2
1/4
:1/8
1/16
:1/32
1/64
:1/128

0x0b0

Reset value : 0x0000_0001

31 30 29 28

27 26 25 24 23 22 21

PWMOCLK source select register (PWMOCLK_SSR)

19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
POCSS
R/W
[1:0] POCPS - PWMCLKO clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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10.4.18 PWMOCLK prescale value select register
(PWMOCLK_PVSR)

Address offset : 0x0b4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

POCPS

R/W

[2:0] POCPS - select prescale value of PWMOCLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 :1/32

110 : 1/64

111 :1/128

10.4.19 PWM1CLK source select register (PWM1CLK_SSR)

Address offset : 0x0cO
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P1CSS

R/W

[1:0] P1CSS - PWMCLK1 clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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10.4.20 PWM1CLK prescale value select register
(PWM1CLK_PVSR)

Address offset : 0x0c4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P1CPS

R/W

[2:0] P1CPS - select prescale value of PWM1CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 :1/32

110 : 1/64

111 :1/128

10.4.21 PWM2CLK source select register (PWM2CLK_SSR)

Address offset : 0x0d0
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P2CSS

R/W

[1:0] P2CSS - PWMCLK2 clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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10.4.22 PWM2CLK prescale value select register
(PWM2CLK_PVSR)

Address offset : 0x0d4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P2CPS

R/W

[2:0] PWM2CLK_PRE - select prescale value of PWM2CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 :1/32

110 : 1/64

111 :1/128

10.4.23 PWM3CLK source select register (PWM3CLK_SSR)

Address offset : 0x0e0
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P3CSS

R/W

[1:0] P3CSS - PWMCLKS3 clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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10.4.24 PWM3CLK prescale value select register
(PWM3CLK_PVSR)

Address offset : 0x0e4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P3CPS

R/W

[2:0] P3CPS - select prescale value of PWM3CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 :1/32

110 : 1/64

111 :1/128

10.4.25 PWMA4CLK source select register (PWM4CLK_SSR)

Address offset : 0x0f0
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P4CSS

R/W

[1:0] P4CSS - PWMCLK4 clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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10.4.26 PWMA4CLK prescale value select register
(PWM4CLK_PVSR)

Address offset : 0x0f4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PACPS

R/W

[2:0] P4CPS - select prescale value of PWM4CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

10.4.27 PWM5CLK source select register (PWM5CLK_SSR)

Address offset : 0x100
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P5CSS

R/W

[1:0] P5CSS - PWMCLKS clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
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10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

10.4.28 PWM5CLK prescale value select register
(PWM5CLK_PVSR)

Address offset : 0x104
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P5CPS

R/W

[2:0] P5CPS - select prescale value of PWM5CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

10.4.29 PWM6CLK source select register (PWM6CLK_SSR)

Address offset : 0x110
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P6CSS

R/W

[1:0] P6CSS - PWMCLK6 clock source select register.

These bits are written by S/W to select clock source
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00 : disable clock

01 : PLL output clock (MCLK)

10 : Internal 8MHz RC oscillator clock (RCLK)

11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

10.4.30 PWM6CLK prescale value select register
(PWM6CLK_PVSR)

Address offset : 0x114
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

P6CPS

R/W

[2:0] P6CPS - select prescale value of PWM6CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 :1/32

110 : 1/64

111 :1/128

10.4.31 PWM7CLK source select register (PWM7CLK_SSR)

Address offset : 0x120
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

P7CSS

R/W
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[1:0] P7CSS - PWMCLK? clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

10.4.32 PWM7CLK prescale value select register
(PWM7CLK_PVSR)

Address offset : 0x124
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

P7CPS

R/W

[2:0] P7CPS - select prescale value of PWM7CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

10.4.33 WDOGCLK High Speed source select register
(WDOGCLK_HS_SSR)

Address offset : 0x140
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

WDHS

R/W

[1:0] WDHS - WDOGCLK_hs clock source select register.
These bits are written by S/W to select clock source

00 : disable clock

01 : PLL output clock (MCLK)

10 : Internal 8MHz RC oscillator clock (RCLK)

11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

10.4.34 WDOGCLK High Speed prescale value select register
(WDOGCLK_HS_PVSR)

Address offset : 0x144
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

WDPRE

R/W

[2:0] WDPRE - select prescale value of WDOGCLK_hs clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

10.4.35 UARTCLK source select register (UARTCLK_SSR)

Address offset : 0x150
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UCsS

R/W

[1:0] UCSS - UARTCLK clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

10.4.36 UARTCLK prescale value select register (UARTCLK_PVSR)

Address offset : 0x154
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ucp

R/W

[1:0] UCP - select prescale value of UARTCLK clock
These bits are written by S/W to select

00 : 1/1 (bypass)

01:1/2

10:1/4

11:1/8

10.4.37 MIICLK enable control register (MIICLK_ECR)

Address offset : 0x160
Reset value : 0x0000_0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1M 10 9 8 7 6 5 4 3 2 1 0
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MIITEN | MIIREN
R/W R/W
[0] MIIREN - MII RX Clock source enable register
This bit is written by S/W to set enable or disable
0 : Disable MII_RCK and MII_RCK_N
1 : Enable MII_RCK and MII_RCK_N
[1] MIITEN - MII TX Clock source enable register
This bit is written by S/W to set enable or disable
0 : Disable MII_TCK and MII_TCK_N
1 : Enable MII_TCK and MII_TCK_N
10.4.38 Monitoring Clock source select register
(MONCLK_SSR)
Address offset : 0x170
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CLKMON_SEL
R/W

[4:0] CLKMON_SEL - Select clock source for monitoring (monitoring pin : PA_02)
This bit is written by S/W to set enable or disable

00000 : PLL output clock (MCLK)

00001 : FCLK

00010 : Internal 8MHz RC oscillator clock (RCLK)

00011 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

00100 : ADCCLK

00101 : SSPCLK

00110 : TIMCLKO

00111 : TIMCLK1

01000 : PWMCLKO

01001 : PWMCLK1

01010 : PWMCLK2

01011 : PWMCLK3

01100 : PWMCLK4

01101 : PWMCLK5
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01110
01111

10000 :
: MII_RCK

10001

10010 :
: RTCCLK

10011

: PWMCLKé6
: PWMCLK?7

UARTCLK

MII_TCK
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10.5

The following Table 8 summarizes the CRG registers.

Register map

Table 8 CRG

register map and

reset values

Offset Register SR NRNQCIQNN KIS SgIaNdSojoi~oinisiminidlo
o
a.
0x000 3
reset value 0
[a)
wiE i i i i i i i i i i vl vui vl vui vl vt vl i i i i v v vk vl vl vl v vl v o
PLL_PDR g ¢ 01 9| Of 9} 91 9| 9 I O O O 8| O O] O O} O] O} O} Of Of Of &) $f O} &) U} O} O 5
0x010 3
reset value 0
0014 PLLFCR 8 8|8]8|8/8/ 88 88 M 8 8 8/ 88 88 8 oo
reset value 0:0{0:i1{0:1 0i0i0i0f1:0 00
z
&
0x018 =
reset value 1
o
i i i Vi Vi VE Vi VE Vi Vi Vi Vi Vi V] vl vl v vl V] Vi v v v v v Vi vl Vi Vi Vi i o
PLL_BPR Qi O] O] O] i Vi Vi O O] O] O] Of O] Of Vi O} Vi O O] Vi O Vi O Vi O] O] V| V| Vi Vi O
0x01c _ O Of @ 0 0 OF Dt O OF Oy 0 O 0 Of O O O O 0 0 O OF D OO O 0 0f Of D D4
o
reset value 0
(%]
0x020 =
reset value 0
9]
o
) v
reset value 01
w
o
0x034 o
reset value 010
1%}
(%}
0x040 ]
reset value 0l1
o
O
0x044 @
reset value 0i0
1%}
1%}
0x060 2
reset value 01
o
O
0x064 9(
reset value 0fo
1%}
1%}
0x070 S
reset value 0f1
wv
o
0x074 S
<
reset value 0/0i0
(%}
wv
0x080 =
=
reset value 01
wv
o
0x084 =
=
reset value 0i0/0
(%}
1%}
af vl vl vl i vl vl ol vl vl Wl ol vl gl ol gl Vi gl Wl gl vl gl ol gl vl vl o] vl wl g
0x0b0 PWMOCLK_SSR O OF OF OF OF ©F OF Of OF Of OF Of O O O @ @ @ @ @ O ©F O OF O OF Of OF ¢ 0 Y
a
reset value 01
wv
o
ol vl vl vl i vl vl ol ol Bl Vil vl vl gl ol b Bl Bl gl vl vl gl ol ol Bl v vl w
0x0b4 PWMOCLK_PVSR Of Of Of OF 0 Of Of O ©f Of O O Of Of O} Of Of O O Of O O O Of O Of Of O} O Y
[=8
reset value ofofo
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%]
%]
i vl wial vl ol vl ol ol ol ol ol vl ol vl ol ol ol al ol wl wl al vl wl vl wl ol ol
0x0c0 PWMICLK_SSR €18 8/8/8/8/818/8]8 88888888 L¢Leeeesesssss o
(=9
reset value 0l1
4
PWM1CLK_PVSR S0 0i0]0i0I 810 81001080101 BLi0]oI0ID BB LIs|LYD O
0x0c4 | OF O] 0 Of O O 0} O 0] O] O] O O} O] O] O} O] O] O] O] O] O] O Of O} O] O] O} O Y
[= 9
reset value ofofo
%]
%]
PWM2CLK_SSR DD 0i0] i i 10| D0idPid O DD DidPd D DD DB oPos O
0x0d0 ¢ S R R e B e B B B e B B R e R R B B B R R R R R R
reset value 0f1
4
PWM2CLK_PVSR D01 0101010810 ]| 010101018100 0101018 81819 0388 o]
0x0d4 | O Of OF Of O O O O 0] O O O O] O] O] O} Of O] O] O O O O Of O} O} O} O} O IS
o
reset value oiofo
%]
%]
PWM3CLK_SSR 01 8|01 0] D8I 00 800D D0iBID D DiD]DIDID DB DId] DD DB O
0x0e0 g Of Of Of Of Of O O O Of O O O O O} O; Of O} O] U1 O} O Of Of O} O O Of O 0} o} U
o
reset value 0l1
4
PWM3CLK_PVSR [ IR IRSE IR IR ISR IR ) AL MR O N 6 O 0 R 1 1 O I 11 3 1 o]
OxOcd | OF Of OF Of O O O O 0 O O O 0 O O} O} Of O O O] O] O] O} Of O} O} O} O} O 9
o
reset value 0iolo
%]
%]
PWM4CLK_SSR IR R IRSE IR IR IR O N R O N S ) O S O A 1 O 6 11 o O3 i1 1 I
0x0f0 g O | O] 0 O B O O O; O] Of Bf Oy O B Of O O O] O B) O) O O} O Of Bf Of O B U
o
reset value 0f1
4
PWM4CLK_PVSR IR IRSE IR IR CF IR ) O W O N 6 O O R 1 A 1 O I 11 o O3 o o]
0x0f4 | O O 0F 0 0 00 O OO0 0|0 OO Of O O) O Of Of Of Of O O 0 Of O O Q
o
reset value 0iofo
%]
wv
PWM5CLK_SSR SRR IRSE IR IR IR R ) AL N O N R R Ot ) Rt A 1R O 1 It I 11 o I3 i1 1 1 O
0x100 g O Of 0F 0 0 O O O) O O O O 01 Of O) Of Of O} O) Of Of Of Of O O} O} Of O ¢} of Y
(=9
reset value 0f1
&
PWM5CLK_PVSR [ IR IRSE IR IR IR ) AL MR O N R O ) N A 1 1 I 1 o 3 o O
0x104 | O O 0F 0 0 0 U O) O] O O O O; Of Oy Of Of O} ) O} Of Of Of O} Of O Of O} O 9
o
reset value 0i0}f0
%]
wv
PWM6CLK_SSR S8 LI 0igI 010 81D DI0idldId Lig] i dld]ddld O
0x110 g O O OF O OF 0 ©F O OF Of Of O OF O] O} O] O Of Of O} O} O Of O} O Of Of 0} O} O Y
a.
reset value 0f1
&
PWM6CLK_PVSR [ IR ISR IR AR ) IR ) O W O N O Ot O Mt R O I £ Ot I Bt A O3 o]
ox114 | O O 0F 0 0 00 O} O] O O] OO OO Of O O) O Of Of Of Of O Of 0 Of O O Q
a
reset value oiofo
%]
%]
ai wi ni ol ol ol ol vl gl ol ol ol ol ol ol ol ol ol vl ol ol ol ol ol ol ol ol ol gl o
0x120 PWM7CLK_SSR 8 8181881888818 0808888888888 88888888 O
o
reset value 0f1
4
il ol ol al vl ol v ol ol ol ol ol ol ol ol ol ol ol o] ol vl vl el owl ol ol el ol e
o0x124 PWM7CLKPVSR |81 818 818 818 8 8181818881888 888888888888 O
[« 9
reset value oiojo
%]
ol ol ol al vl ol ol ol ol ol ol ol ol ol ol af ol o] ol 0] ol ol ol ol o ol ol 0wl T
0x140 WDOGCLK_HS_SSR Of Of O O O O D Q) Q) Of O D Q) Of OF OF O O OF OF O D Q) O Of 93210 010 g
reset value 0f1
&
ol vl vl al wl ol vl ol ol ol ol vl vl vl vl gl ol o]l @] al vl vl al ol ol gl al al v x
Oaq | WDOGCLKHSPVSR | 8818 818 €18 680 E0EEEEEEEEEEDENHEHE 5
reset value 0iofo
%]
al vl vl al ol ol vl ol ol o] vl vl 0ol ol Bl Bl Bl Bl vl el al al al wl ol b el wl ol ol A
O0x150 UARTCLK_SSR $18/8/8/8/8/818/8]8 8 8leglgig g g eeee sy 3
3
reset value 0f1
(=9
UARTCLK_PVSR O O] 01 01 01 01 0 01 O] 01 81 81 0] 81 &1 O} 81 O 01 1 01 O 81 01 &) 81 8] &) 8] & U
Ox154 | OF Of 0f 0f Of 0 0 0 0] O O O] O] O} OF O} O} O] O] O} O] Of Of O} O Of Of O O} O} Y
reset value 010
&z
MICLK_ECR 18| 0i0]0i0I 00001 LI D081 BLiPILiBIDI0ID DB DIddiglx
0x160 | O Of 0] Of O O] O} O O] O] O] O] O] Of O) Of Of O} O] Of O O} O O} Of O O O} O V|5 X
=i >
reset value 111
oo | Moncucsse |8l e|giel el el el glelele el el e nlelelelelenlelel 6]y cwmonsa
« g
reset value 0/ 0/ 0i010
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11 Random number generator (RNG)

11.1 Introduction

RNG is a 32bit random number generator. RNG generates power on random number when

power on reset. RNG can run/stop by software. RNG seed value and polynomial of RNG can be

modified by software.

11.2 Features

e 32bit pseudo random number generator

» Formula of pseudo random number generator (polynomial) can be modified.
» Seed value of random generator can be modified.

« Support power on reset random value.

« Random value can be obtains by control start/stop by software.

11.3  Functional description

Figure 11 shows the RNG block diagram.

> - =
el - |mZ
a9 - 0@
25 Q xR
= & =
_APBIF Controller
- e (Registers)
n 2z |
< m z
e 2158 Sl s
~ P Z 2R £ 5
L2 e =
Polynomial
Registers
o I Shift
Registers
Seed
Registers
n =32

Figure 11. Random Number Generator block diagram
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11.3.1  Operation RNG

Figure 12 shows the flowchart of RNG operation.

A random number is automatically generated after powering on reset,
Follow the procedure below to manually generate a random number.
1. Change MODE to start/stop by register.

2. Change clock source / seed value / polynomial value if need.

3. Run and Stop the RNG.
4

Read Random value.

S

\ 4

Change RNG_MODE
(RNG_MODE = 1)

\ 4

Change clock source (if need)
(RNG_CLK_SEL)

l

Change seed value (if need)
(RNG_SEED)

v
Change polynomial value
(if need)
(RNG_POLY)

\ 4

Run RNG
(RNG_RUN = 1)

\ 4

STOP RNG
(RNG_RUN = 0)

v
Read generated random
number
(RN)

\ 4

e

Figure 12. Flow chart of RNG operation
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11.4  Registers (Base address : 0x4000_7000)

11.4.1 RNG run register (RNG_RUN)

Address offset : 0x000
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RUN
R/W
[0] RUN - run RNG shift register
This bit written by S/W to run or stop RNG
0 : stop random number generator shift register
1 : run random number generator shift register
11.4.2 RNG SEED register (RNG_SEED)
Address offset : 0x004
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SEED[31:16]
R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SEED[15:0]
R/W
[31:0] SEED - seed value of random number generator shift register
These bits written by S/W to set seed value of RNG before start(run) RNG shift
register
11.4.3 RNG clock select register (RNG_CLKSEL)
Address offset : 0x008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 1 10 9 8 7 6 5 4 3 1 0
CLKSEL
R/W
[0] CLKSEL - select clock source register of RNG shift register
This bit written by S/W to select clock source of RNG shift register
0 : RNG clock (refer to clock generator block)
1: PCLK
11.4.4 RNG manual mode select register (RNG_MODE)
Address offset : 0x00c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MODE
R/W

[0] MODE - RNG run mode select register
This bit written by S/W to select which mode

0 : run/stop by PLL_LOCK signal (which is for power on random number)

1 : run/stop by RNG_RUN register (refer 1.4.1)R

11.4.5 RNG random number value register (RNG_RN)

Address offset : 0x010
Reset value : 0x0000_0000

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RN[31:16]
R
%5 14 13 12 11 10 9 8 7 6 5 4 21 0
RN[15:0]
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[31:0] RN - random number of RNG shift register

These bits are read only registers.

11.4.6 RNG polynomial register (RNG_POLY)

Address offset : 0x014
Reset value : 0xE000_0202

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
POLY[31:16]
R/W
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POLY[15:0]
R/W

[31:0] POLY - 32bit polynomial of random number generator

These bits are written by S/W to modify the formula of random number generator

Default polynomial: F(x) = x37 + x30 + x29 + x9 + x
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1.5

Register map

The following Table 9 summarizes the RNG registers.

Table 9 RNG register map and reset values

Offset Register A RANRRNQRIIIRRNIRNRANL TGS ITiNIgiSioloi~oin|simini-fo
nial ol o] ol vl vl vl wi ol vl ol o] ol ol ol @l ol @] ol o] vl ol ol @l ol o] o] o] vl w| Z
0x000 RNG_RUN O Of Of 0 O] O] O} O} Of O} O O] O] O} O] O} O Of O] O] O] O} O} Of O} O O] ¢} T} O} &} 3
reset value 0

0x004 RNG_SEED SEED
reset value ofojoiofoiofoiojoiojoiofoiojoiofoiojoiofoioiofofofoiojofofoiojo
—
RNG_CLKSEL sisl s sloiolsisl sislsisislsislsis sl ssslsislsis sislslss sl
0x008 - i it B Bt e Bl e Bl Tt e ol e et e Bt Bttt B Bt B
reset value 0
a
0%00C RNG_MODE R R R I B R R B I B R R I S R 4 B R B B e B R R R R R R )
reset value 0

0x010 RNG_RN RN
reset value oiofoiojfoiofoiofoiofoiofoiofoiofoiofofofoioioioiofoiofojofofofo

0x014 RNG_POLY POLY
reset value 1i1i1i0floiofoiofoioloiofoiofoioioioioioioioioioioloi1iolofoi1]o
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12 Alternate Function Controller (AFC)

12.1 Introduction

Each functional PADs have several functions.

Users can select a function in Alternate Function Controller block.

12.2 Features

Each functional pad has 2 ~ 4 functions.
Pads can be selected by each registers individually.

Each pad can be used as an external interrupt source.

12.3  Functional description

Table 10 shows the function table of each functional pad.

Table 10 functional description table

function selection register value
00 (reset value) 01 10 11
PAD PIN Normal Function 2nd Function 3rd Function 4th Function
PA_00 27 GPIOA_O GPIOA_O
PA_01 28 GPIOA_1 GPIOA_1
PA_02 29 GPIOA_2 GPIOA_2 CLKOUT
PA_03 30 SWCLK GPIOA_3
PA_04 31 SWDIO GPIOA_4
PA_05 19 GPIOA_5
PA_06 20 GPIOA_6
PA_07 21 GPIOA_7 U_CTS1
PA_08 22 GPIOA_8 U_RTS1
PA_09 23 GPIOA_9 U_TXD1
PA_10 24 GPIOA_10 U_RXD1
PA_11 41 U_CTSO GPIOA_11
PA_12 42 U_RTSO GPIOA_12
PA_13 43 U_TXDO GPIOA_13
PA_14 44 U_RXDO GPIOA_14
PB_00 45 GPIOB_0 U_CTSO
PB_01 46 GPIOB_1 U_RTSO
PB_02 47 GPIOB_2 U_TXDO
PB_03 48 GPIOB_3 U_RXDO

W7500P Datasheet Version1.0.4 121 / 460



@IZnet

PB_06 15 GPIOB_6
PC_00 53 U_CTS1 GPIOC_0
PC_01 54 U_RTS1 GPIOC_1
PC_02 55 U_TXD1 GPIOC_2
PC_03 56 U_RXD1 GPIOC_3
PC_04 57 GPIOC_4
PC_05 58 GPIOC_5
PC_06 11 GPIOC_6 GPIOC_6
PC_08 1 GPIOC_8
PC_09 2 GPIOC_9
PC_10 3 U_TXD2 GPIOC_10
PC_11 4 U_RXD2 GPIOC_11
PC_12 5 GPIOC_12
PC_13 6 GPIOC_13
PC_14 7 GPIOC_14
PC_15 8 GPIOC_15

12.4  Registers (Base address : 0x4100_2000)

12.4.1 PA_00 pad alternate function select register (PA_OO_AFR)

Address offset : 0x000
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res res res res res res res res res res res res res res PAOOAF
[1:0] PAOOAF - PA_0O Pad alternate function selection register.
These bits are written by S/W.
00 : GPIOA_O
01 : GPIOA_O
10 : PWM6/CAP6
11 : None
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12.4.2 PA_01 pad alternate function select register (PA_O1_AFR)

Address offset : 0x004
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PAO1AF

R/W

[1:0] PAO1AF - PA_01 Pad function selection register.
These bits are written by S/W.

00 : GPIOA_1

01 : GPIOA_1

10 : PWM7/CAP7

11 : None

12.4.3 PA_02 pad alternate function select register (PA_02_AFR)

Address offset : 0x008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PAO2AF

R/W

[1:0] PAO2AF - PA_02 Pad function selection register.
These bits are written by S/W.

00 : GPIOA_2

01 : GPIOA_2

10 : CLKOUT

11 : None
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12.4.4 PA_03 pad alternate function select register (PA_03_AFR)

Address offset : 0x00c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PAO3AF

R/W

[1:0] PAO3AF - PA_03 Pad function selection register.
These bits are written by S/W.

00 : SWCLK

01 : GPIOA_3

10 : None

11 : PWMO/CAPO

12.4.5 PA_04 pad alternate function select register (PA_04_AFR)

Address offset : 0x010
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PAO4AF

R/W

[1:0] PAO4AF - PA_04 Pad function selection register.
These bits are written by S/W.

00 : SWDIO

01 : GPIOA_4

10 : None

11 : PWM1/CAP1
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12.4.6 PA_05 pad alternate function select register (PA_05_AFR)

Address offset : 0x014
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAOSAF

R/W

[1:0] PAO5SAF - PA_05 Pad function selection register.
These bits are written by S/W.

00 : SSELO

01 : GPIOA_5

10 : SCL1

11 : PWM2/CAP2

12.4.7 PA_06 pad alternate function select register (PA_06_AFR)

Address offset : 0x018
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO6AF

R/W

[1:0] PAOGAF - PA_06 Pad function selection register.
These bits are written by S/W.

00 : SCLKO

01 : GPIOA_6

10 : SDA1

11 : PWM3/CAP3

W7500P Datasheet Version1.0.4 125 / 460



6‘? IZnet

12.4.8 PA_07 pad alternate function select register (PA_07_AFR)

Address offset : 0x01c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PAO7AF

R/W

[1:0] PAO7AF - PA_07 Pad function selection register.
These bits are written by S/W.

00 : MISOO0

01 : GPIOA_7

10 : CTS1

11 : PWM4/CAP4

12.4.9 PA_08 pad alternate function select register (PA_08_AFR)

Address offset : 0x020
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PAOSAF

R/W

[1:0] PAOSAF - PA_08 Pad function selection register.
These bits are written by S/W.

00 : MOSIO

01 : GPIOA_8

10 : RTS1

11 : PWM5/CAP5
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12.4.10 PA_09 pad alternate function select register (PA_09_AFR)

Address offset : 0x024
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO9AF

R/W

[1:0] PAO9AF - PA_09 Pad function selection register.
These bits are written by S/W.

00 : SCLO

01 : GPIOA_9

10 : TXD1

11 : PWM6/CAP6

12.4.11 PA_10 pad alternate function select register (PA_10_AFR)

Address offset : 0x028
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PA10AF

R/W

[1:0] PA10AF - PA_10 Pad function selection register.
These bits are written by S/W.

00 : SDAO

01 : GPIOA_10

10 : RXD1

11 : PWM7/CAP7
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12.4.12 PA_11 pad alternate function select register (PA_11_AFR)

Address offset : 0x02c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PA11AF

R/W

[1:0] PA11AF - PA_11 Pad function selection register.
These bits are written by S/W.

00 : CTSO

01 : GPIOA_11

10 : SSEL1

11 : None

12.4.13 PA_12 pad alternate function select register (PA_12_AFR)

Address offset : 0x030
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PA12AF

R/W

[1:0] PA12AF - PA_12 Pad function selection register.
These bits are written by S/W.

00 : RTSO

01 : GPIOA_12

10 : SCLK1

11 : None
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12.4.14 PA_13 pad alternate function select register (PA_13_AFR)

Address offset : 0x034
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PA13AF

R/W

[1:0] PA13AF - PA_13 Pad function selection register.
These bits are written by S/W.

00 : TXDO

01 : GPIOA_13

10 : MISO1

11 : None

12.4.15 PA_14 pad alternate function select register (PA_14_AFR)

Address offset : 0x038
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6

5 4 3 2 1 0

PA14AF

R/W

[1:0] PA14AF - PA_14 Pad function selection register.
These bits are written by S/W.

00 : RXDO

01 : GPIOA_14

10 : MOSI1

11 : None
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12.4.16 PB_00 pad alternate function select register (PB_0O0_AFR)

Address offset : 0x040
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBOOAF

R/W

[1:0] PBOOAF - PB_00 Pad function selection register.
These bits are written by S/W.

00 : SSEL1

01 : GPIOB_0

10 : CTSO

11 : None

12.4.17 PB_01 pad alternate function select register (PB_01_AFR)

Address offset : 0x044
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBO1AF

R/W

[1:0] PBO1AF - PB_01 Pad function selection register.
These bits are written by S/W.

00 : SCLK1

01 : GPIOB_1

10 : RTSO

11 : None
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12.4.18 PB_02 pad alternate function select register (PB_02_AFR)

Address offset : 0x048
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBO2AF

R/W

[1:0] PBO2AF - PB_02 Pad function selection register.
These bits are written by S/W.

00 : MISO1

01 : GPIOB_2

10 : TXDO

11 : None

12.4.19 PB_03 pad alternate function select register (PB_03_AFR)

Address offset : 0x04c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBO3AF

R/W

[1:0] PBO3AF - PB_03 Pad function selection register.
These bits are written by S/W.

00 : MOSI1

01 : GPIOB_3

10 : RXDO

11 : None
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12.4.20 PB_06 pad alternate function select register (PB_06_AFR)

Address offset : 0x058
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBO6AF

R/W

[1:0] PBO6AF - PB_06 Pad function selection register.
These bits are written by S/W.

00 : DUP spare

01 : None

10 : None

11 : None

12.4.21 PC_00 pad alternate function select register (PC_00_AFR)

Address offset : 0x080
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCOOAF

R/W

[1:0] PCOOAF - PC_00 Pad function selection register.
These bits are written by S/W.

00 : CTS1

01 : GPIOC_O

10 : PWMO/CAPO

11 : None
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12.4.22 PC_01 pad alternate function select register (PC_01_AFR)

Address offset : 0x084
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO1AF

R/W

[1:0] PCO1AF - PC_01 Pad function selection register.
These bits are written by S/W.

00 : RTS1

01 : GPIOC_1

10 : PWM1/CAP1

11 : None

12.4.23 PC_02 pad alternate function select register (PC_02_AFR)

Address offset : 0x088
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO2AF

R/W

[1:0] PCO2AF - PC_02 Pad function selection register.
These bits are written by S/W.

00 : TXD1

01 : GPIOC_2

10 : PWM2/CAP2

11 : None
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12.4.24 PC_03 pad alternate function select register (PC_03_AFR)

Address offset : 0x08c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO3AF

R/W

[1:0] PCO3AF - PC_03 Pad function selection register.
These bits are written by S/W.

00 : RXD1

01 : GPIOC_3

10 : PWM3/CAP3

11 : None

12.4.25 PC_04 pad alternate function select register (PC_04_AFR)

Address offset : 0x090
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO4AF

R/W

[1:0] PCO4AF - PC_04 Pad function selection register.
These bits are written by S/W.

00 : SCL1

01 : GPIOC_4

10 : PWM4/CAP4

11 : None
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12.4.26 PC_05 pad alternate function select register (PC_05_AFR)

Address offset : 0x094
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO5AF

R/W

[1:0] PCO5AF - PC_05 Pad function selection register.
These bits are written by S/W.

00 : SDA1

01 : GPIOC_5

10 : PWM5/CAP5

11 : None

12.4.27 PC_06 pad alternate function select register (PC_06_AFR)

Address offset : 0x098
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO6AF

R/W

[1:0] PCO6AF - PC_06 Pad function selection register.
These bits are written by S/W.

00 : GPIOC_6

01 : GPIOC_6

10 : TXD2

11 : None
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12.4.28 PC_08 pad alternate function select register (PC_08_AFR)

Address offset : 0x0a0
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCOBAF

R/W

[1:0] PCO8AF - PC_08 Pad function selection register.
These bits are written by S/W.

00 : PWMO/CAPO

01 : GPIOC_8

10 : SCLO

11 : ADC_IN7

12.4.29 PC_09 pad alternate function select register (PC_09_AFR)

Address offset : 0x0a4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO9AF

R/W

[1:0] PCO9AF - PC_09 Pad function selection register.
These bits are written by S/W.

00 : PWM1/CAP1

01 : GPIOC_9

10 : SDAO

11 : ADC_IN6
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12.4.30 PC_10 pad alternate function select register (PC_10_AFR)

Address offset : 0x0a8
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC10AF

R/W

[1:0] PC10AF - PC_10 Pad function selection register.
These bits are written by S/W.

00 : TXD2

01 : GPIOC_10

10 : PWM2/CAP2

11 : ADC_IN5

12.4.31 PC_11 pad alternate function select register (PC_11_AFR)

Address offset : Ox0ac
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC11AF

R/W

[1:0] PC11AF - PC_11 Pad function selection register.
These bits are written by S/W.

00 : RXD2

01 : GPIOC_11

10 : PWM3/CAP3

11 : ADC_IN4
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12.4.32 PC_12 pad alternate function select register (PC_12_AFR)

Address offset : 0x0b0
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC12AF

R/W

[1:0] PC12AF - PC_12 Pad function selection register.
These bits are written by S/W.

00 : ADC_IN3

01 : GPIOC_12

10 : SSELO

11 : ADC_IN3

12.4.33 PC_13 pad alternate function select register (PC_13_AFR)

Address offset : 0xOb4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC13AF

R/W

[1:0] PC13AF - PC_13 Pad function selection register.
These bits are written by S/W.

00 : ADC_IN2

01 : GPIOC_13

10 : SCLKO

11 : ADC_IN2
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12.4.34 PC_14 pad alternate function select register (PC_14_AFR)

Address offset : 0x0b8
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC14AF

R/W

[1:0] PC14AF - PC_14 Pad function selection register.
These bits are written by S/W.

00 : ADC_IN1

01 : GPIOC_14

10 : MISOO

11 : ADC_IN1

12.4.35 PC_15 pad alternate function select register (PC_15_AFR)

Address offset : 0xObc
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC15AF

R/W

[1:0] PC15AF - PC_15 Pad function selection register.
These bits are written by S/W.

00 : ADC_INO

01 : GPIOC_15

10 : MOSIO

11 : ADC_INO
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12.5

Register map

The following Table 11 summarizes the AFC registers.

Table 11 AFC register map and reset values

Offset Register 31§30i29:28{27:26;25/24|23{22{21{20{19{18{17;{16|15{14{13}12{11{10}{ 9{ 8| 7. 6 5 4} 3} 2 1|O
<

0x000 S
reset value ()I 0

%

0x004 <
o

reset value Ol 0

%

0x008 s
reset value 0| 0

<

0x00C <
(=N

reset value Ol 0

<

0x010 <
a

reset value Ol 0

<

0x014 <
reset value Ol 0

Z

0x018 S
reset value Ol 0

<

0x01C <
reset value ()| 0

%

0x020 <
o

reset value Ol 0

<

0x024 <
(=N

reset value 0| 0

<

0x028 <
a

reset value Ol 0

<

0x02C <
o

reset value Ol 0

<

0x030 <
reset value Ol 0

<

0x034 <
reset value Ol 0

Z

0x038 g
reset value 0| 0

Z

0x040 @
o

reset value 0| 0

<

0x044 @
a

reset value Ol 0

W7500P Datasheet Version1.0.4

140 / 460




IZnet

W
<

0x048 @
reset value 0|

<

0x04C @
o

reset value 0|

<

0x058 @
a

reset value 0|

<

0x080 o
a

reset value O|

%

0x084 O
o

reset value OI

<

0x088 9
reset value OI

%

0x08C 9
reset value 0|

<

0x090 g
reset value 0|

<

0x094 o
a

reset value OI

<

0x098 o
a

reset value OI

%

0x0A0 Y
o

reset value OI

b4

0x0A4 9
reset value OI

%

0x0A8 Y
reset value OI

%

0x0AC v
o

reset value OI

<

0x0BO O
a

reset value OI

<

0x0B4 8]
a

reset value OI

%

0x0B8 1
=%

reset value Ol

4

0x0BC Y
reset value Ol

W7500P Datasheet Version1.0.4

141 / 460




6‘? IZnet

13 External Interrupt (EXTI)

13.1 Introduction

Each functional pads are connected to the external interrupt(EXTINT) source.

13.2 Features

« Al functional pads can be used as an external interrupt source regardless of any set of
pad function.
« External Interrupt controller has the following functions and can be controlled by registers.
* Interrupt mask (enable or disable, default : disable)

* Interrupt polarity (rising or falling, default : rising)

13.3  Functional description

All pads are connected to the control register individually. (External interrupt mask register
and External Interrupt polarity register)
External interrupt working as following expression:

e Each pad interrupt = Interrupt mask & (Interrupt polarity * Pad input)

e EXTINT = any Each pad interrupt

Figure 13 shows the External Interrupt diagram.
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PA_00_mask 4‘

PA_00 .
PA_00_Polarity . )

PA 14 mask |

PA_14
PA_14_Polarity

PB_00 _mask 4‘

PB_00
PB_00_Polarity

PB_03 mask J—‘DJ

.

PB 03
PB_03_Polarity

PC 00 mask 4‘

PC 00
PC_00_Polarity

PC 06 mask |

PC 06
PC_06_Polarity

PC 08 _mask 4‘

PC_08 .
PC_08_Polarity . )

PC_15;mask 4‘

PC_15
PC_15_Polarity

.

.

Figure 13. External Interrupt diagram

EXTINT
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13.4  Registers (Base address : 0x4100_2000)
13.4.1  PA_00 external interrupt enable register (PA_O0_EXTINT)

Address offset : 0x200
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAOOIEN | PAOOPOL
R/W R/W

[0] PAOOPOL - External interrupt polarity selection register of PA_00 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAOOIEN - External interrupt enable register of PA_00 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.2 PA_01 external interrupt enable register (PA_O1_EXTINT)

Address offset : 0x204
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO1IEN | PAO1POL

R/W R/W

[0] PAO1POL - External interrupt polarity selection register of PA_01 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAO1IEN - External interrupt enable register of PA_01 PAD
These bits are written by S/W.
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0 : external interrupt disable

1 : external interrupt enable

13.4.3 PA_02 external interrupt enable register (PA_02_EXTINT)

Address offset : 0x208
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO2IEN | PAO2POL

R/W R/W

[0] PAO2POL - External interrupt polarity selection register of PA_02 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAO2IEN - External interrupt enable register of PA_02 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.4  PA_03 external interrupt enable register (PA_O3_EXTINT)

Address offset : 0x20c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO3IEN | PAO3POL

R/W R/W

[0] PAO3POL - External interrupt polarity selection register of PA_03 PAD
These bits are written by S/W.

0 : interrupt occurs when pad detect HIGH level signal
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1 : interrupt occurs when pad detect LOW level signal
[1] PAO3IEN - External interrupt enable register of PA_03 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.5 PA_04 external interrupt enable register (PA_04_EXTINT)

Address offset : 0x210
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO4IEN | PA04POL

R/W R/W

[0] PAO4POL - External interrupt polarity selection register of PA_04 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAO4IEN - External interrupt enable register of PA_04 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.6  PA_05 external interrupt enable register (PA_05_EXTINT)

Address offset : 0x214
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO5IEN | PAO5POL

R/W R/W
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[0] PAO5SPOL - External interrupt polarity selection register of PA_05 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAOSIEN - External interrupt enable register of PA_05 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.7 PA_06 external interrupt enable register (PA_06_EXTINT)

Address offset : 0x218
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO6IEN | PAO6POL

R/W R/W

[0] PAO6POL - External interrupt polarity selection register of PA_06 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAOGIEN - External interrupt enable register of PA_06 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.8 PA_07 external interrupt enable register (PA_07_EXTINT)

Address offset : 0x21c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PAO7IEN | PAO7POL

R/W R/W
[0] PAO7POL - External interrupt polarity selection register of PA_07 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAO7IEN - External interrupt enable register of PA_07 PAD
These bits are written by S/W.
0 : external interrupt disable
1 : external interrupt enable
13.4.9 PA_08 external interrupt enable register (PA_O8_EXTINT)
Address offset : 0x220
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

PAOSIEN | PAOSPOL

R/W R/W
[0] PAO8POL - External interrupt polarity selection register of PA_08 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAOSIEN - External interrupt enable register of PA_08 PAD
These bits are written by S/W.
0 : external interrupt disable
1 : external interrupt enable
13.4.10 PA_Q9 external interrupt enable register (PA_09_EXTINT)
Address offset : 0x224
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAO9IEN | PAQ9POL
R/W R/W
[0] PAO9POL - External interrupt polarity selection register of PA_09 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAOYIEN - External interrupt enable register of PA_09 PAD
These bits are written by S/W.
0 : external interrupt disable
1 : external interrupt enable
13.4.11 PA_10 external interrupt enable register (PA_10_EXTINT)
Address offset : 0x228
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA10IEN PA10POL
R/W R/W

[0] PA10POL - External interrupt polarity selection register of PA_10 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PA10IEN - External interrupt enable register of PA_10 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.12 PA_11 external interrupt enable register (PA_11_EXTINT)

Address offset : 0x22c
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Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA11IEN | PA11POL
R/W R/W

[0] PA11POL - External interrupt polarity selection register of PA_11 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PAT1IEN - External interrupt enable register of PA_11 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.13 PA_12 external interrupt enable register (PA_12_EXTINT)

Address offset : 0x230
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA12IEN | PA12POL
R/W R/W

[0] PA12POL - External interrupt polarity selection register of PA_12 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PA12IEN - External interrupt enable register of PA_12 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable
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13.4.14 PA_13 external interrupt enable register (PA_13_EXTINT)

Address offset : 0x234
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA13IEN | PA13POL
R/W R/W

[0] PA13POL - External interrupt polarity selection register of PA_13 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PA13IEN - External interrupt enable register of PA_13 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.15 PA_14 external interrupt enable register (PA_14_EXTINT)

Address offset : 0x238
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PA14TIEN | PA14POL

R/W R/W

[0] PA14POL - External interrupt polarity selection register of PA_14 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PA14IEN - External interrupt enable register of PA_14 PAD
These bits are written by S/W.

0 : external interrupt disable
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1 : external interrupt enable

13.4.16 PB_00 external interrupt enable register (PB_O0_EXTINT)

Address offset : 0x240
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBOOIEN | PBOOPOL
R/W R/W

[0] PBOOPOL - External interrupt polarity selection register of PB_00 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PBOOIEN - External interrupt enable register of PB_00 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.17 PB_01 external interrupt enable register (PB_01_EXTINT)

Address offset : 0x244
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBO1IEN | PBO1POL
R/W R/W

[0] PBO1POL - External interrupt polarity selection register of PB_01 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal

1 : interrupt occurs when pad detect LOW level signal
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[1] PBO1IEN - External interrupt enable register of PB_01 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.18 PB_02 external interrupt enable register (PB_02_EXTINT)

Address offset : 0x248
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBO2IEN | PBO2POL

R/W R/W

[0] PBO2POL - External interrupt polarity selection register of PB_02 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PBOZ2IEN - External interrupt enable register of PB_02 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.19 PB_03 external interrupt enable register (PB_03_EXTINT)

Address offset : 0x24c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBO3IEN | PBO3POL

R/W R/W

[0] PBO3POL - External interrupt polarity selection register of PB_03 PAD
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These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PBO3IEN - External interrupt enable register of PB_03 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.20 PC_00 external interrupt enable register (PC_00_EXTINT)

Address offset : 0x280
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCOOIEN | PCOOPOL

R/W R/W

[0] PCOOPOL - External interrupt polarity selection register of PC_00 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCOOIEN - External interrupt enable register of PC_00 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.21 PC_01 external interrupt enable register (PC_O1_EXTINT)

Address offset : 0x284
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO1IEN | PCO1POL
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R/W R/W

[0] PCO1POL - External interrupt polarity selection register of PC_01 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCO1IEN - External interrupt enable register of PC_01 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.22 PC_02 external interrupt enable register (PC_02_EXTINT)

Address offset : 0x288
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

PCO2IEN | PCO2POL

R/W

R/W

[0] PCO2POL - External interrupt polarity selection register of PC_02 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCO2IEN - External interrupt enable register of PC_02 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.23 PC_03 external interrupt enable register (PC_03_EXTINT)

Address offset : 0x28c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCO3IEN PCO3POL
R/W R/W

[0] PCO3POL - External interrupt polarity selection register of PC_03 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCO3IEN - External interrupt enable register of PC_03 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.24 PC_04 external interrupt enable register (PC_04_EXTINT)

Address offset : 0x290
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO4IEN | PC04POL

R/W R/W

[0] PCO4POL - External interrupt polarity selection register of PC_04 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCO4IEN - External interrupt enable register of PC_04 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.25 PC_05 external interrupt enable register (PC_05_EXTINT)

Address offset : 0x294
Reset value : 0x0000_0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCO5IEN PCO5POL
R/W R/W
[0] PCO5POL - External interrupt polarity selection register of PC_05 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCO5IEN - External interrupt enable register of PC_05 PAD
These bits are written by S/W.
0 : external interrupt disable
1 : external interrupt enable
13.4.26 PC_06 external interrupt enable register (PC_06_EXTINT)
Address offset : 0x298
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCO6IEN | PCO6POL
R/W R/W
[0] PCO6POL - External interrupt polarity selection register of PC_06 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCO6IEN - External interrupt enable register of PC_06 PAD
These bits are written by S/W.
0 : external interrupt disable
1 : external interrupt enable
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13.4.27 PC_08 external interrupt enable register (PC_08_EXTINT)

Address offset : 0x2a0
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCOBIEN | PCO8POL

R/W R/W

[0] PCO8POL - External interrupt polarity selection register of PC_08 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCOBIEN - External interrupt enable register of PC_08 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.28 PC_09 external interrupt enable register (PC_09_EXTINT)

Address offset : 0x2a4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCO9IEN | PCO9POL

R/W R/W

[0] PCO9POL - External interrupt polarity selection register of PC_09 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PCO9IEN - External interrupt enable register of PC_09 PAD
These bits are written by S/W.
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0 : external interrupt disable

1 : external interrupt enable

13.4.29 PC_10 external interrupt enable register (PC_10_EXTINT)

Address offset : 0x2a8
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC10IEN | PC10POL

R/W R/W

[0] PC10POL - External interrupt polarity selection register of PC_10 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PC10IEN - External interrupt enable register of PC_10 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.30 PC_11 external interrupt enable register (PC_11_EXTINT)

Address offset : O0x2ac
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC11IEN | PC11POL

R/W R/W

[0] PC11POL - External interrupt polarity selection register of PC_11 PAD

These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
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1 : interrupt occurs when pad detect LOW level signal
[1] PC11IEN - External interrupt enable register of PC_11 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.31 PC_12 external interrupt enable register (PC_12_EXTINT)

Address offset : 0x2b0
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC12IEN | PC12POL

R/W R/W

[0] PC12POL - External interrupt polarity selection register of PC_12 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PC12IEN - External interrupt enable register of PC_12 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.32 PC_13 external interrupt enable register (PC_13_EXTINT)

Address offset : 0x2b4
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC13IEN | PC13POL

R/W R/W
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[0] PC13POL - External interrupt polarity selection register of PC_13 PAD

These bits are written by S/W.

0 : interrupt occurs when pad detect HIGH level signal

1 : interrupt occurs when pad detect LOW level signal
[1] PC13IEN - External interrupt enable register of PC_13 PAD
These bits are written by S/W.

0 : external interrupt disable

1 : external interrupt enable

13.4.33 PC_14 external interrupt enable register (PC_14_EXTINT)

Address offset : 0x2b8
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC14IEN | PC14POL

R/W R/W

[0] PC14POL - External interrupt polarity selection register of PC_14 PAD
These bits are written by S/W.
0 : interrupt occurs when pad detect HIGH level signal
1 : interrupt occurs when pad detect LOW level signal
[1] PC14IEN - External interrupt enable register of PC_14 PAD
These bits are written by S/W.
0 : external interrupt disable

1 : external interrupt enable

13.4.34 PC_15 external interrupt enable register (PC_15_EXTINT)

Address offset : 0x2bc
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PC15IEN PC15POL
R/W R/W

[0] PC15POL - External interrupt polarity selection register of PC_15 PAD
These bits are written by S/W.

0 : interrupt occurs when pad detect HIGH level signal

1 : interrupt occurs when pad detect LOW level signal
[1] PC15IEN - External interrupt enable register of PC_15 PAD
These bits are written by S/W.

0 : external interrupt disable

1 : external interrupt enable

162 / 460

W7500P Datasheet Version1.0.4




dﬂ?IZnet

13.5

Register map

The following Table 12 summarizes the EXTINT registers.

Table 12 EXTINT register map and reset values

Offset Register 31§30{29{28{27i{26{25{24|23{22{21{20;19{18}17;16|15{14;13}12;11;10; 9i 8| 7; 6} 5 4 3i 2 1|0
=

g2

0x200 <2
Q. o

reset value 0|0

Z O

O 8

0x204 I <
a o

reset value O|0

Z O

-

0x208 < <
o o

reset value OI 0

z O

oo

0x20C < <
o o

reset value O| 0

Z O

oA

0x210 < <
a o

reset value O|O

Zz O

oA

0x214 I <
a o

reset value O|O

Z O

-

0x218 < <
a o

reset value 0|0

z O

wia

0x21C < <
a o

reset value Ol 0

Z O

o

0x220 I <
a o

reset value 0|0

Z O

oA

0x224 I <
a o

reset value 0|0

Z O

-

0x228 < <
a o

reset value OIO

z O

wia

0x22C < <
o o

reset value Ol 0

z O

oo

0x230 < <
o o

reset value OI 0

Z O

woa

PALIBEXTINT | 8| 8 8 8] 8] 8] 8| 8|8 8 888 888 88888888 888¢8edTg

0x234 2z
a o

reset value 0|0

Z O

GO 8

PAL4EXTINT | 81 8| 8 8| S 8] &) 8|8 8 8] 8| 8| S| 8|8 8 8 8 88 g g8 8ld g 8igy I

0x238 < <
o o

reset value O|0

Z o

0x240 o 3
o A

reset value 0|0
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=
Z o
_ o
PB_01_EXTINT Ol 0 0] 01 01 01 D) O] O] L) D) B B D) D) S| O O D) &) O O Df S| 8 B L1 D B B = o
_01_| L L) OF o 0F O 0 O OF O O O OF O O O O £ OF OF O O & Of O L3 2 O L 2l g o
0x244 o &
o A
reset value OE 0
Z o
— o
PB_02_EXTINT 1 0 0] 0] O D D O] O DD BB DD D] D DD D DD DD B DD D B PN N
_02_| O O O g o O & Of Of O OF O O @) O Of @ O Of O O] @ O Of O O O ¢ O 21y o
0x248 o R
a A
reset value OEO
zo
&
— o
PB_03_EXTINT (R IR H IR IR IR I O Y R R R I Ot ) R O O 1 Rt O £ 1 I e
_03_ Cf @ @) gf @ f @f @ @) g} Of Of @} @} @) ¢f Of @f @} ¢ ¢} ¢} ¢} ¢f @ ¢} ¢} ¢} ¢} ¢ 3 o
0x24C o R
o o
reset value OEO
z o
w o
PCOOEXNT | 8| 8| 818/ 88/ 8 8818888 88 8 g 838 e es e s esesess
0x280 (SN
a o
reset value OE 0
z 0o
woq
PCOLEXINT |81 8 81 8|8/ 818 8| 8|8 18 8 8 8888 818 8 88 888 sddlgg =
0x284 o v
a o
reset value OEO
zZ O
o
ol vl uf vl vl vl vl V| vl V] ol Vi ol V] vl V] gl vl vl Vvl vl vl gl V| VF vl vl Vvl Bl V|l DN
PC_02_EXINT Ol o o] ol ol o 0 o f Of 9] Of O} O] O O] O Of 9] O] O] @ O | O} O] O O o O|H I
0x288 o Rv]
a o
reset value OEO
zZ O
woq
PCO3EXINT |8 &) 8188 818 |88 8188 8 888 88 888 8[8888 8833
0x28C O O
a o
reset value OEO
z 0
Hoa
PCOAEXINT | 81 8| 88|88 8 8| 8|8 8188 8 8888 88 ¢ 88 8888 8¢8gsI
0x290 (SN
a o
reset value OE 0
z 0o
=oa
PCOSEXINT |81 8] 81 8|8 818 88|88 8 8 38888 88 8 888 88 s ddgsg
0x294 o v
a o
reset value OEO
z O
wog
PCOGEXINT | 8] S| 8] 8| 8| 8] 8] 8| 8| 8| S| &) 8| 8] S| S[ &} 8 8] |8 & 88} &8g dlgg 3
0x298 O O
a o
reset value OEO
zZ O
w o
PCOBEXINT |81 8| 81 8| 8818 & 8|8 8188 8 888888 ¢ 88 888888833
0x2A0 (SN
a o
reset value OE 0
z 0o
==
PCOIEXINT |81 81 81 818 818 &) 8|8 818 8 8 8888 818 ¢ 888888888 g
0x2A4 (SN
a o
reset value OE 0
z 0
o
ol vl vl vl vl vl vl V|l vl V] gl vl ol vl vl V] gl Vi Bl vl vl vl gl V| B vl vl V] Bl V|l 5 S
PC_10_EXINT OF O O O Of OF OF Of OF OF OF OF Of OF OF Of ©F OF OF OF O OF OF Of O 0F OF Of O O] G F
0x2A8 (SN
a o
reset value OEO
Z O
ol ol ol ol ol vl ol o] vl ol ol ol ol ol of ol 0l of vl ol ol al of o] o vl ol ol vl |8 %
PC_11_EXINT of 9 9] 9] 9f 9f 9f 9| 9| ¢f ¢} 9f 9] 9| ¢ o g} 9] 9] ¢ 9| ¢} o} ¢ ¢} 9] ¢} ¢f ¢} ¢T3 H
0x2AC UL
a o
reset value OEO
z o
w a
0x2B0 (SN
a o
reset value OE 0
z 0o
woq
PCI3EXINT | 8 8| 8] 8| 8| 818 8| 8|88 8 8 38888 88 8 88 888 s sdgnna
0x2B4 (SN
a o
reset value OEO
Z O
WA
PCL4EXINT | 8] S| 8] 8| 8| 81 &) 8| 8| 8| S} &) 8 8] S| S8} 8 8 S 8|88 88888l dlg S I
0x2B8 U v
a o
reset value OEO
zZ O
woq
PCISEXINT | 81 81 81 8| 81818 8| 8|8 818 8 8 88 8 818888 88 888 dgn 3
0x2BC (SN
a o
reset value OEO
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14 Pad Controller (PADCON)

14.1 Introduction

Pads of W7500P are controllable. User can control pad’s characteristic.

14.2 Features

«  W7500P has digital I/0 pads and digital/analog mux I/0 pads
« Controllable characteristics of pads are pull-up, pull-down, driving strength, input enable,
and CMOS/Schmitt trigger input buffer

« Each pad can be controlled individually by register.

14.3  Functional description

Figure 14 shows the function schematic of digital I/0 pad of W7500P.

Yy

IE[ >
SO

PU[ D

AL

DS[ >—
PD[ >

Iy

Figure 14. function schematic of digital I/0 pad

Figure 15 shows the function schematic of digital/analog mux IO pad of W7500P

YA

Y

IE[ >
s[>

PU[ >

AL D

DS[ >
PD[ >

To Tk

Figure 15. function schematic of digital/analog mux 10 pad
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Initials of Pad diagram is same as below.
P - PAD

YA - Analog Input (connect to ADC input)
Y - Digital Input

IE - Input buffer enable

Condition A Y P

Input buffer enable Output mode ouT ouT ouT
(IE=1) Input mode No use IN IN

Input buffer disable Output mode ouT Low (0) ouT
(IE=0) Input mode No use IN IN

CS - CMOS/Schmitt trigger input buffer select
PU - Pull-up enable

A - Digital Output

DS - Driving strength select

Condition Rise/Fall Time (nSec) Propagation Delay (nSec)
Capacitance
Driving Strength Min Max Min Max
loading

High 25pF 4 18 7 27

(DS =1) 100pF 11 53 11 44
Low 25pF 1 8 4 16

(DS = 0) 100pF 4 23 7 24

PD - Pull-down enable

User can set pad condition with IE, CS, PU/PD, DS by register.

And pads are can be controlled individually.

14.4  Registers (Base address : 0x4100_3000)
14.4.1PA_00 pad control register

Address offset : 0x000
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA00_CS PAOO_IE PA00_DS PA0O_PUPD
R/W R/W R/W R/W
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[1:0] PAOO_PUPD - Pull-up, Pull-down selection register of Pad PA_00

These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PAOQ_DS - Driving strength selection register of Pad PA_00
0 : Low driving strength
1 : High driving strength
[5] PAOO_IE : Input buffer enable selection register of Pad PA_00
0 : Input buffer disable

1 : Input buffer enable

[6] PAOO_CS - CMOS input or Summit trigger input selection register of Pad PA_00

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.2PA_01 pad control register

Address offset : 0x004
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
PA01_CS PAO1_IE PA01_DS PAO1_PUPD
R/W R/W R/W R/W

[1:0] PAO1_PUPD - Pull-up, Pull-down selection register of Pad PA_01

These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PAO1_DS - Driving strength selection register of Pad PA_01
0 : Low driving strength
1 : High driving strength
[5] PAO1_IE : Input buffer enable selection register of Pad PA_01
0 : Input buffer disable
1 : Input buffer enable
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[6] PAO1_CS - CMOS input or Summit trigger input selection register of Pad PA_01

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.3PA_02 pad control register

Address offset : 0x008
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
PA02_CS PAO2_IE PA02_DS PAO2_PUPD
R/W R/W R/W R/W

[1:0] PAO2_PUPD - Pull-up, Pull-down selection register of Pad PA_02

These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither

[2] PAO2_DS - Driving strength selection register of Pad PA_02

0 : Low driving strength
1 : High driving strength

[5] PAO2_IE : Input buffer enable selection register of Pad PA_02

0 : Input buffer disable
1 : Input buffer enable

[6] PAO2_CS - CMOS input or Summit trigger input selection register of Pad PA_02

0 : CMOS input buffer
1 : Summit trigger input buffer

14.4.4PA_03 pad control register

Address offset : 0x00c
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23

22 21

20 19 18

17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA03_CS | PAO3_IE PAO3_DS | PAO3_PUPD
R/IW R/W R/W R/IW

[1:0] PAO3_PUPD - Pull-up, Pull-down selection register of Pad PA_03
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PAO3_DS - Driving strength selection register of Pad PA_03
0 : Low driving strength
1 : High driving strength
[5] PAO3_IE : Input buffer enable selection register of Pad PA_03
0 : Input buffer disable
1 : Input buffer enable
[6] PAO3_CS - CMOS input or Summit trigger input selection register of Pad PA_03
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.5PA_04 pad control register

Address offset : 0x010
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA04_CS PAO4_IE PA04_DS PA04_PUPD
R/W R/W R/W R/W

[1:0] PAO4_PUPD - Pull-up, Pull-down selection register of Pad PA_04
These bits are written by S/W.

00 : Neither

01 : pull-down

10 : pull-up

11 : Neither
[2] PAO4_DS - Driving strength selection register of Pad PA_04

0 : Low driving strength

1 : High driving strength
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[5] PAO4_IE : Input buffer enable selection register of Pad PA_04
0 : Input buffer disable

1 : Input buffer enable

[6] PAO4_CS - CMOS input or Summit trigger input selection register of Pad PA_04
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.6PA_05 pad control register

Address offset : 0x014
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0

PA05_CS PAO5_IE

PAQ5_DS PAO5_PUPD

R/W R/W R/W R/W

[1:0] PAO5_PUPD - Pull-up, Pull-down selection register of Pad PA_05
These bits are written by S/W.

00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PAO5_DS - Driving strength selection register of Pad PA_05
0 : Low driving strength
1 : High driving strength
[5] PAO5_IE : Input buffer enable selection register of Pad PA_05
0 : Input buffer disable
1 : Input buffer enable
[6] PAO5_CS - CMOS input or Summit trigger input selection register of Pad PA_05
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.7PA_06 pad control register

Address offset : 0x018
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAO6_CS | PAO6_IE PA06_DS | PA06_PUPD
R/W R/W R/W R/W

[1:0] PAO6_PUPD - Pull-up, Pull-down selection register of Pad PA_06
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PAO6_DS - Driving strength selection register of Pad PA_06
0 : Low driving strength
1 : High driving strength
[5] PAO6_IE : Input buffer enable selection register of Pad PA_06
0 : Input buffer disable
1 : Input buffer enable

[6] PAO6_CS - CMOS input or Summit trigger input selection register of Pad PA_06

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.8PA_07 pad control register

Address offset : 0x01c
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAQ7_CS PAQ7_IE PAQ7_DS PAO7_PUPD
R/W R/W R/W R/W

[1:0] PAO7_PUPD - Pull-up, Pull-down selection register of Pad PA_07
These bits are written by S/W.

00 : Neither

01 : pull-down

10 : pull-up

11 : Neither
[2] PAO7_DS - Driving strength selection register of Pad PA_07
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0 : Low driving strength
1 : High driving strength

[5] PAO7_IE : Input buffer enable selection register of Pad PA_07
0 : Input buffer disable

1 : Input buffer enable

[6] PAO7_CS - CMOS input or Summit trigger input selection register of Pad PA_07

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.9PA_08 pad control register

Address offset : 0x020
Reset value : 0x0000_0030

Address offset : 0x024
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA08_CS PAO8_IE PA08_DS PAO8_PUPD
R/W R/W R/W R/W
[1:0] PAO8S_PUPD - Pull-up, Pull-down selection register of Pad PA_08
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PAO8_DS - Driving strength selection register of Pad PA_08
0 : Low driving strength
1 : High driving strength
[5] PAO8_IE : Input buffer enable selection register of Pad PA_08
0 : Input buffer disable
1 : Input buffer enable
[6] PAO8_CS - CMOS input or Summit trigger input selection register of Pad PA_08
0 : CMOS input buffer
1 : Summit trigger input buffer
14.4.10 PA_Q09 pad control register
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA09_CS PAQ9_IE PAQ09_DS PA09_PUPD
R/W R/W R/W R/W

[1:0] PAO9_PUPD - Pull-up, Pull-down selection register of Pad PA_09
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PAO9_DS - Driving strength selection register of Pad PA_09
0 : Low driving strength
1 : High driving strength
[5] PAO9_IE : Input buffer enable selection register of Pad PA_09
0 : Input buffer disable
1 : Input buffer enable
[6] PAO9_CS - CMOS input or Summit trigger input selection register of Pad PA_09
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.11 PA_10 pad control register

Address offset : 0x028
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA10_CS PA10_IE PA10_DS PA10_PUPD
R/W R/W R/W R/W

[1:0] PA10_PUPD - Pull-up, Pull-down selection register of Pad PA_10
These bits are written by S/W.

00 : Neither

01 : pull-down

10 : pull-up
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11 : Neither
[2] PA10_DS - Driving strength selection register of Pad PA_10
0 : Low driving strength
1 : High driving strength
[5] PA10_IE : Input buffer enable selection register of Pad PA_10
0 : Input buffer disable

1 : Input buffer enable

[6] PA10_CS - CMOS input or Summit trigger input selection register of Pad PA_10

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.12

Address offset : 0x02c
Reset value : 0x0000_0030

PA_11 pad control register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA11_CS | PA11_IE PA11_DS | PA11_PUPD
R/W R/W R/W R/W

[1:0] PA11_PUPD - Pull-up, Pull-down selection register of Pad PA_11
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PA11_DS - Driving strength selection register of Pad PA_11
0 : Low driving strength
1 : High driving strength
[5] PA11_IE : Input buffer enable selection register of Pad PA_11
0 : Input buffer disable
1 : Input buffer enable

[6] PA11_CS - CMOS input or Summit trigger input selection register of Pad PA_11

0 : CMOS input buffer
1 : Summit trigger input buffer
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14.4.13 PA_12 pad control register

Address offset : 0x030
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA12_CS PA12_IE PA12_DS PA12_PUPD
R/W R/W R/W R/W
[1:0] PA12_PUPD - Pull-up, Pull-down selection register of Pad PA_12
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PA12_DS - Driving strength selection register of Pad PA_12
0 : Low driving strength
1 : High driving strength
[5] PA12_IE : Input buffer enable selection register of Pad PA_12
0 : Input buffer disable
1 : Input buffer enable
[6] PA12_CS - CMOS input or Summit trigger input selection register of Pad PA_12
0 : CMOS input buffer
1 : Summit trigger input buffer
14.4.14 PA_13 pad control register

Address offset : 0x034
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA13_CS PA13_IE PA13_DS PA13_PUPD
R/W R/W R/W R/W

[1:0] PA13_PUPD - Pull-up, Pull-down selection register of Pad PA_13
These bits are written by S/W.
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00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PA13_DS - Driving strength selection register of Pad PA_13
0 : Low driving strength
1 : High driving strength
[5] PA13_IE : Input buffer enable selection register of Pad PA_13
0 : Input buffer disable

1 : Input buffer enable

[6] PA13_CS - CMOS input or Summit trigger input selection register of Pad PA_13

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.15

Address offset : 0x038
Reset value : 0x0000_0030

PA_14 pad control register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PA14_CS | PA14_IE PA14_DS | PA14_PUPD
R/W R/W R/W R/W

[1:0] PA14_PUPD - Pull-up, Pull-down selection register of Pad PA_14
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PA14_DS - Driving strength selection register of Pad PA_14
0 : Low driving strength
1 : High driving strength
[5] PA14_IE : Input buffer enable selection register of Pad PA_14
0 : Input buffer disable

1 : Input buffer enable

[6] PA14_CS - CMOS input or Summit trigger input selection register of Pad PA_14

0 : CMOS input buffer
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1 : Summit trigger input buffer

14.4.16 PB_00 pad control register

Address offset : 0x040
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PB00_CS | PBOO_IE PBO0_DS | PBOO_PUPD
R/W R/W R/W R/W

[1:0] PBOO_PUPD - Pull-up, Pull-down selection register of Pad PB_00
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PBOO_DS - Driving strength selection register of Pad PB_00
0 : Low driving strength
1 : High driving strength
[5] PBOO_IE : Input buffer enable selection register of Pad PB_00
0 : Input buffer disable
1 : Input buffer enable
[6] PBOO_CS - CMOS input or Summit trigger input selection register of Pad PB_00
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.17 PB_01 pad control register

Address offset : 0x044
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PBO1_CS | PBO1_IE PBO1_DS | PBO1_PUPD
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R/W R/W R/W

R/W

[1:0] PBO1_PUPD - Pull-up, Pull-down selection register of Pad PB_01
These bits are written by S/W.
00 : Neither
01
10 : pull-up
11 : Neither
[2] PBO1_DS - Driving strength selection register of Pad PB_01

: pull-down

0 : Low driving strength
1 : High driving strength
[5] PBO1_IE : Input buffer enable selection register of Pad PB_01
0 : Input buffer disable
1 : Input buffer enable
[6] PBO1_CS - CMOS input or Summit trigger input selection register of Pad PB_01
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.18

Address offset : 0x048
Reset value : 0x0000_0030
30 29 28 27 26

PB_02 pad control register

31 25 24 23 22 21 20 19 18

17 16

15

14 13 12 11 10 6 5 2

1 0

PB02_CS | PBO2_IE PB02_DS

PB02_PUP

R/W R/W R/W

R/W

[1:0] PBO2_PUPD - Pull-up, Pull-down selection register of Pad PB_02
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PB02_DS - Driving strength selection register of Pad PB_02
0 : Low driving strength
1 : High driving strength
[5] PBO2_IE : Input buffer enable selection register of Pad PB_02
0 : Input buffer disable
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1 : Input buffer enable
[6] PB0O2_CS - CMOS input or Summit trigger input selection register of Pad PB_02
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.19 PB_03 pad control register

Address offset : 0x04c
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBO3_CS | PBO3_IE PBO3_DS | PBO3_PUPD
R/W R/W R/W R/W

[1:0] PBO3_PUPD - Pull-up, Pull-down selection register of Pad PB_03
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PB0O3_DS - Driving strength selection register of Pad PB_03
0 : Low driving strength
1 : High driving strength
[5] PBO3_IE : Input buffer enable selection register of Pad PB_03
0 : Input buffer disable
1 : Input buffer enable
[6] PBO3_CS - CMOS input or Summit trigger input selection register of Pad PB_03
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.20 PB_06 pad control register

Address offset : 0x058
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PB06_CS | PBO6_IE PB06_DS | PBO6_PUPD
R/W R/W R/W R/W

[1:0] PBO6_PUPD - Pull-up, Pull-down selection register of Pad PB_06
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PBO6_DS - Driving strength selection register of Pad PB_06
0 : Low driving strength
1 : High driving strength
[5] PBO6_IE : Input buffer enable selection register of Pad PB_06
0 : Input buffer disable
1 : Input buffer enable
[6] PBO6_CS - CMOS input or Summit trigger input selection register of Pad PB_06
0 : CMOS input buffer
1 : Summit trigger input buffer

14.4.21 PC_00 pad control register

Address offset : 0x080
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC00_CS | PCOO_IE PC00_DS | PCO0_PUPD
R/W R/W R/W R/W

[1:0] PCOO_PUPD - Pull-up, Pull-down selection register of Pad PC_00
These bits are written by S/W.

00 : Neither

01 : pull-down

10 : pull-up

11 : Neither
[2] PCOO_DS - Driving strength selection register of Pad PC_00

0 : Low driving strength

1 : High driving strength
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[5] PCOO_IE : Input buffer enable selection register of Pad PC_00
0 : Input buffer disable
1 : Input buffer enable

[6] PCOO_CS - CMOS input or Summit trigger input selection register of Pad PC_00
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.22 PC_01 pad control register

Address offset : 0x084
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCO1_CS | PCO1_IE PCO1_DS | PCO1_PUPD
R/W R/W R/W R/W

[1:0] PCO1_PUPD - Pull-up, Pull-down selection register of Pad PC_01
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PCO1_DS - Driving strength selection register of Pad PC_01
0 : Low driving strength
1 : High driving strength
[5] PCO1_IE : Input buffer enable selection register of Pad PC_01
0 : Input buffer disable
1 : Input buffer enable
[6] PCO1_CS - CMOS input or Summit trigger input selection register of Pad PC_01
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.23 PC_02 pad control register

Address offset : 0x088
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC02_CS | PCO2_IE PC02_DS | PCO2_PUPD
R/W R/W R/W R/W

[1:0] PCO2_PUPD - Pull-up, Pull-down selection register of Pad PC_02
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PCO2_DS - Driving strength selection register of Pad PC_02
0 : Low driving strength
1 : High driving strength
[5] PCO2_IE : Input buffer enable selection register of Pad PC_02
0 : Input buffer disable
1 : Input buffer enable

[6] PCO2_CS - CMOS input or Summit trigger input selection register of Pad PC_02

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.24 PC_03 pad control register

Address offset : 0x08C
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC03_CS | PCO3_IE PC03_DS | PCO3_PUPD
R/W R/W R/W R/W

[1:0] PCO3_PUPD - Pull-up, Pull-down selection register of Pad PC_03
These bits are written by S/W.

00 : Neither

01 : pull-down

10 : pull-up

11 : Neither
[2] PCO3_DS - Driving strength selection register of Pad PC_03
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0 : Low driving strength
1 : High driving strength

[5] PCO3_IE : Input buffer enable selection register of Pad PC_03
0 : Input buffer disable

1 : Input buffer enable

[6] PCO3_CS - CMOS input or Summit trigger input selection register of Pad PC_03

0 : CMOS input buffer
1 : Summit trigger input buffer

14.4.25

Address offset : 0x090
Reset value : 0x0000_0030

PC_04 pad control register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC04_CS PCO4_IE PC04_DS PC04_PUPD
R/W R/W R/W R/W

[1:0] PCO4_PUPD - Pull-up, Pull-down selection register of Pad PC_04
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PCO4_DS - Driving strength selection register of Pad PC_04
0 : Low driving strength
1 : High driving strength
[5] PCO4_IE : Input buffer enable selection register of Pad PC_04
0 : Input buffer disable

1 : Input buffer enable

[6] PCO4_CS - CMOS input or Summit trigger input selection register of Pad PC_04

0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.26

Address offset : 0x094
Reset value : 0x0000_0030

PC_05 pad control register
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCO5_CS | PCO5_IE PCO5_DS | PCO5_PUPD
R/W R/W R/W R/W

[1:0] PCO5_PUPD - Pull-up, Pull-down selection register of Pad PC_05
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PCO5_DS - Driving strength selection register of Pad PC_05
0 : Low driving strength
1 : High driving strength
[5] PCO5_IE : Input buffer enable selection register of Pad PC_05
0 : Input buffer disable
1 : Input buffer enable
[6] PCO5_CS - CMOS input or Summit trigger input selection register of Pad PC_05
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.27 PC_06 pad control register

Address offset : 0x098
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC06_CS | PCO6_IE PC06_DS | PCO6_PUPD
R/W R/W R/W R/W

[1:0] PCO6_PUPD - Pull-up, Pull-down selection register of Pad PC_06
These bits are written by S/W.

00 : Neither

01 : pull-down

10 : pull-up
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11 : Neither
[2] PCO6_DS - Driving strength selection register of Pad PC_06
0 : Low driving strength
1 : High driving strength
[5] PCO6_IE : Input buffer enable selection register of Pad PC_06
0 : Input buffer disable
1 : Input buffer enable
[6] PCO6_CS - CMOS input or Summit trigger input selection register of Pad PC_06
0 : CMOS input buffer
1 : Summit trigger input buffer

14.4.28 PC_08 pad control register

Address offset : 0x0AQ
Reset value : 0x0000_0030

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC08_CS | PCO8_IE PC08_DS | PCO8_PUPD
R/W R/W R/W R/W

[1:0] PCO8_PUPD - Pull-up, Pull-down selection register of Pad PC_08

These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PCO8_DS - Driving strength selection register of Pad PC_08
0 : Low driving strength
1 : High driving strength
[5] PCO8_IE : Input buffer enable selection register of Pad PC_08
0 : Input buffer disable
1 : Input buffer enable
[6] PCO8_CS - CMOS input or Summit trigger input selection register of Pad PC_08
0 : CMOS input buffer

1 : Summit trigger input buffer

W7500P Datasheet Version1.0.4 185 / 460




6‘? IZnet

14.4.29 PC_09 pad control register

Address offset : 0x0A4
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC09_CS | PCO9_IE PC09_DS | PC0O9_PUPD
R/W R/W R/W R/W

[1:0] PCO9_PUPD - Pull-up, Pull-down selection register of Pad PC_09
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PCO9_DS - Driving strength selection register of Pad PC_09
0 : Low driving strength
1 : High driving strength
[5] PCO9_IE : Input buffer enable selection register of Pad PC_09
0 : Input buffer disable
1 : Input buffer enable
[6] PCO9_CS - CMOS input or Summit trigger input selection register of Pad PC_09
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.30 PC_10 pad control register

Address offset : 0x0A8
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC10_CS | PC10_IE PC10_DS | PC10_PUPD
R/W R/W R/W R/W

[1:0] PC10_PUPD - Pull-up, Pull-down selection register of Pad PC_10
These bits are written by S/W.
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00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PC10_DS - Driving strength selection register of Pad PC_10
0 : Low driving strength
1 : High driving strength
[5] PC10_IE : Input buffer enable selection register of Pad PC_10
0 : Input buffer disable
1 : Input buffer enable
[6] PC10_CS - CMOS input or Summit trigger input selection register of Pad PC_10
0 : CMOS input buffer
1 : Summit trigger input buffer

14.4.31 PC_11 pad control register

Address offset : 0x0AC
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC11_CS | PC11_IE PC11_DS | PC11_PUPD
R/W R/W R/W R/W

[1:0] PC11_PUPD - Pull-up, Pull-down selection register of Pad PC_11
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PC11_DS - Driving strength selection register of Pad PC_11
0 : Low driving strength
1 : High driving strength
[5] PC11_IE : Input buffer enable selection register of Pad PC_11
0 : Input buffer disable
1 : Input buffer enable
[6] PC11_CS - CMOS input or Summit trigger input selection register of Pad PC_11
0 : CMOS input buffer
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1 : Summit trigger input buffer

14.4.32 PC_12 pad control register

Address offset : 0x0BO
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC12_CS | PC12_IE PC12_DS | PC12_PUPD
R/W R/W R/W R/W

[1:0] PC12_PUPD - Pull-up, Pull-down selection register of Pad PC_12
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PC12_DS - Driving strength selection register of Pad PC_12
0 : Low driving strength
1 : High driving strength
[5] PC12_IE : Input buffer enable selection register of Pad PC_12
0 : Input buffer disable
1 : Input buffer enable
[6] PC12_CS - CMOS input or Summit trigger input selection register of Pad PC_12
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.33 PC_13 pad control register

Address offset : 0xOB4
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PC13_CS | PC13_IE PC13_DS PC13_PUPD
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R/W R/W R/W R/W
[1:0] PC13_PUPD - Pull-up, Pull-down selection register of Pad PC_13
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PC13_DS - Driving strength selection register of Pad PC_13
0 : Low driving strength
1 : High driving strength
[5] PC13_IE : Input buffer enable selection register of Pad PC_13
0 : Input buffer disable
1 : Input buffer enable
[6] PC13_CS - CMOS input or Summit trigger input selection register of Pad PC_13
0 : CMOS input buffer
1 : Summit trigger input buffer
14.4.34 PC_14 pad control register
Address offset : 0xOB8
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC14_CS | PC14_IE PC14_DS | PC14_PUPD
R/W R/W R/W R/W
[1:0] PC14_PUPD - Pull-up, Pull-down selection register of Pad PC_14
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PC14_DS - Driving strength selection register of Pad PC_14
0 : Low driving strength
1 : High driving strength
[5] PC14_IE : Input buffer enable selection register of Pad PC_14
0 : Input buffer disable
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1 : Input buffer enable
[6] PC14_CS - CMOS input or Summit trigger input selection register of Pad PC_14
0 : CMOS input buffer

1 : Summit trigger input buffer

14.4.35 PC_15 pad control register

Address offset : 0x0BC
Reset value : 0x0000_0030
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PC15_CS | PC15_IE PC15_DS | PC15_PUPD
R/W R/W R/W R/W

[1:0] PC15_PUPD - Pull-up, Pull-down selection register of Pad PC_15
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull-up
11 : Neither
[2] PC15_DS - Driving strength selection register of Pad PC_15
0 : Low driving strength
1 : High driving strength
[5] PC15_IE : Input buffer enable selection register of Pad PC_15
0 : Input buffer disable
1 : Input buffer enable
[6] PC15_CS - CMOS input or Summit trigger input selection register of Pad PC_15
0 : CMOS input buffer

1 : Summit trigger input buffer
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14.5

Register map

The following Table 13 summarizes the PAD controller registers.

Table 13 PAD controller register map and reset values

Offset Register 31{30{29i28{27i26]25{24:23122}21i20{19i1817{16;15{14:13{12{11{10}{ 9; 8} 7} 6: 5 4} 3| 2f 1} O

” wl &

Ulﬁ‘ e 2

0x000 - 22 2| g
[=N

a n_g

reset value 0, 0; 0 Of Of Of Of Of Of O; Of O; Of O; Oi O

" wl &

L)lg‘ DIE

0x004 - - 29( IR
o

[ °-§

reset value 0{ 0j 0f Of Oj O Of Of Of O} Of O; Of Of Of O

” wl &

G = | 2

PCD_PA02 618 8181818188 8 8 8888 BB 8 8 S e8] 88888y o

0x008 - 22 2l S

af o n_g

reset value 0 0f 0f Of Of Of Of O] Of Of Of O Of Of Of O

A wl &

mmmmmmmmmmmmmmmmmmmmmmmmmulujmmolE

PCR_PAO3 i S1 I IS 0 I OE IR ] S O AR D R SR I AL I ) I I ) I ) I ] B () ) R

0x00C - 2 < 2l 3
o

o D_g

reset value 0{ 0f 0 Of 0{ Of Of Of Of O; Of O, Of O} O{ O

” wl &

mmmmmmmmmmmmmmmmmwmmmmmmmula‘mmol2

PCR_PAO4 A3 51 T3 SF ) 3 Y T 1 1 1 I I e B I B I O I I ) ) g =Y 1 11 o R

0x010 e gl 2
o

a 0.§

reset value 0, 0; 0 Of 0i Of O} O] Of O: Of O; Of O; Oi O

” wl &

UIE‘ ‘3|E

0x014 - 22 2 g
[=N

a n_g

reset value 0 0} 0f Of Of Of Of Of Of O Of O; Of O{ Of O

" wl &

LnwmmmmmLnLnmmv\mmmmmmwmmmmmmulu:jmmolE

PCR_PA06 gl 9 O 9 0 of O 0} O] O] O O Of O] O] O} ¢} Of O] O} Of O] O] O} O L S ]

0x018 - 2= 2| 8
o

o n_g

reset value 0} 0f 0f Of Of Of Of Of O O; Of O, O] Of Of O

” wl &

UIH‘ DIE

0x01C - 2 2 5
a

a D_E

reset value 0, 0; 0f O Of Of Of O] Of O: Of O Of O/ O{ O

A wl &

mmmmmmmmmmmmmmmmmmmmmmmmmuli‘mmqE

PCR_PA08 ] 1 I AR I IR IR ] OO N I OE I I E SR I AL I ) D) ) ) I ) I A g g8 o

0x020 - 2% 2 3
o

o n_g

reset value 0{ Of 04 O} Oi O; Of Of O O: Of O; Of O{ O; O

” wl &

UIH‘ DIE

0x024 2 gl 3

a &§

reset value 0, 0f 0f Of 0Oi Of Of O] Of O: Of O Of 0! O{ O

” wl &

Ulﬁ‘ e 2

0x028 2 < 2| S
o

a n_g

reset value 0 0; 0 Of Of Of Of O] Of O; Of O Of O/ 0O O

" wl &

L)lg‘ DIE

0x02C <i < <| =
o

[ °-§

reset value 0f 0f 0f Of Of O 0 O

” wl &

G gl 2

PCR_PA12 6188/ 8188188 88881888 YOS EEE888ENTEEN S

0x030 - Zi< 2 9

af o n.g

reset value 0{ 0f 0/ O; 0j Of O} O ;
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15 General-purpose 1/0s(GPIO)

15.1 Introduction

The GPIO(General-Purpose 1/0 Port) is composed of three physical GPIO blocks, each
corresponding to an individual GPIO port(PORT A, PORT B and PORT C). The GPIO supports up

to 34 programmable input/output pins, depending on the peripherals being used.

15.2 Features

*  The GPIO peripheral consists the following features.

B GPIO_DATAOUT can SET/CLEAR by the SET register and CLEAR register. (1 for set
and 0 for clear)

B Mask registers allow treating sets of port bits as a group leaving other bits
unchanged.
Up to 34 GPIOs depending on configuration
Programmable control for GPIO interrupts
* Interrupt generation masking

* Edge-triggered on rising, falling, or both

15.3  Functional description

Figure 16 shows the GPIO block diagram.

AHB ¢———GPIO_DATAIN

interface | GPIO_DATAQUT———p

> 1 "@
170 pad
ALTF_SET—
Register
Block GPIO_SET[15:0]
<—GPIOINT[15:0]— .

Pin Mux

Alternate
function signals

Figure 16. GPIO block diagram

Figure 17 shows the operation sequences available for the GPIO.
The pad alternate function is using the pad alternate function select register.

Refer to ‘12.Alternate Function Controller (AFC)’ for more details about each register.
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The pad control supports pull-down, pull-up, input buffer, and summit trigger input buffer.

Refer to ‘“14.Pad Controller (PADCON)’ for more details about each register.

Initial setting Start

GPIO Mode =
GPI0 mode Out ?

Yes No

Set GPIOXOUTENSET Set GPIOXOUTENCLR
Set PADCON Set PADCON
Transmit DATA Receive DATA

I |

END

Figure 17. GPIO Flow chart

15.3.1 Masked access

The masked access feature permits individual bits or multiple bits to be read from or written
to in a single transfer. This avoids software-based read-modify-write operations that are not
thread safe. With the masked access operations, the 16-bit 1/0 is divided into two halves,
lower byte and upper byte. The bit mask address spaces are defined as two arrays each
containing 256 words.

For example, to set bits[1:0] to 1 and clear bits[7:6] in a single operation, users can carry out
the write to the lower byte mask access address space. The required bit mask is 0xC3, and

users can write the operation as MASKLOWBYTE[0xC3] = 0x03. Refer to Figure 18 below.
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DATAOUT = 0x322B

A

Upper byte masked
access
register

Address offset =

MASK_LOWBYTE[OXC3] =/0x03

N| 0x0400 + 0xC3*4 = 0x70C

»

ﬁk

DATAOUT = 0x32E8

clear bit[7:6] to O

lower byte masked
access
register

Figure 18. MASK LOWBYTE access

DATA /Control
register

Address
offset

0x0800

0x0400

0x0000

To update some of the bits in the upper eight bits of the GPIO port, users can use the

MASKHIGHBYTE array as Figure 19 below.

DATAOUT = 0xA22B

A

Address offset =

MASK_LOWBYTE[0x98] = Gx800

| 0x0800 + 0x98*4 = OxA60

A

bit mask : 'b1001_1000(0x98

Upper byte masked
access
register

Address
offset

+  setbii211 100 0x0800
«{ear bit[15] to T
DATAOUT = 0x322B
lower byte masked

access

register
0x0400

DATA /Control
reglster 0x0000
Figure 19 MASK HIGHBYTE access
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15.4
15.4.1

Address offset: 0x0000

GPIOA Registers(Address Base: 0x4200_0000)
GPIOA Data Register(GPIOA_DATA)

Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT14 | DAT13 | DAT12 | DAT11 | DAT10 | DAT9 | DAT8 | DAT7 | DAT6 | DAT5 | DAT4 | DAT3 | DAT2 | DAT1 | DATO
R R R R R R R R R R R R R R R
[14:0] DATy(y = 0..14)
READ as : Port input data bit
15.4.2 GPIOA Output Latch Register(GPIOA_DATAOUT)
Address offset: 0x0004
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAO14 | DAO13 | DAO12 | DAO11 | DAO10 | DAO9 | DAO8 | DAO7 | DAO6 | DAO5 | DAO4 | DAO3 | DAO2 | DAO1 | DAOO
R/W R/W R/W R/W R/W R/'W | R/W | R'W | R’'W | R/W | R/'W | R/W | R/W | R/W | R/W
[14:0] DAOy(y = 0..14)
READ as : Port out data bit
WRITE as : WRITE to GPIOA_DATAOUT register
15.4.3 GPIOA Enable Set Register(GPIOA_OUTENSET)
Address offset: 0x0010
Reset value: 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ES14 | ES13 | ES12 | ES11 | ES10 | ES9 ES8 ES7 ES6 ES5 ES4 ES3 ES2 ES1 ESO

R/W | R/W | R/W | R/W|R/W|R/W|R/W|R/W|R/W]|R/W|R/W]|R/W]|R/W]|R/W|R/W

[14:0] ESy(y = 0..14)
WRITE as :

‘0’ is no effect

‘1’ is sets the corresponding output enable bit
READ as :

‘0’ is indicates the signal direction as input

‘1’ is indicates the signal direction as output

15.4.4 GPIOA Enable Clear Register(GPIOA_OUTENCLR)

Address offset: 0x0014
Reset value: 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EC14 | EC13 | EC12 | EC11 | EC10 | EC9 EC8 EC7 EC6 EC5 EC4 EC3 EC2 EC1 ECO

R/W | RI'W | R/'W | RI'W | R’'W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

[14:0] ECy(y = 0..14)
WRITE as :
‘0’ is no effect
‘1’ is clears the output enable bit
READ as :
‘0’ is indicates the signal direction as input

‘1’ is indicates the signal direction as output

15.4.5 GPIOA Interrupt Enable Set Register(GPIOA_ INTENSET)

Address offset: 0x0020
Reset value: 0x0000

W7500P Datasheet Version1.0.4 198 / 460



=)

WIiZnet
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IES14 | IES13 | IES12 | IES11 IEST0 | IES9 | IES8 | IES7 | IES6 | IES5 | IES4 | IES3 | IES2 | IEST | IESO
R/W R/W R/W R/W R/W R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/IW
[14:0] IESy(y = 0..14)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt enable bit
READ as :
‘0’ is indicates the interrupt disable
‘1’ is indicates the interrupt enable
15.4.6 GPIOA Interrupt Enable Clear Register(GPIOA_ INTENCLR)
Address offset: 0x0024
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IEC14 | IEC13 | IEC12 | IEC11 | IEC10 | IEC9 | IEC8 | IEC7 | IEC6 | IEC5 | IEC4 | IEC3 | IEC2 | IEC1 | IECO
R/W | R/W |R/W|R/W|R/W|R/W|R/W|R/W|RW|R/W|R/W|R/W|R/W|R/W|R/W

[14:0] IECy(y = 0..14)
WRITE as :

‘0’ is no effect

‘1’ is clears the interrupt enable bit
READ as :

‘0’ is indicates the interrupt disable

‘1’ is indicates the interrupt enable

15.4.7 GPIOA Interrupt Type Set Register(GPIOA_ INTTYPESET)

Address offset: 0x0028

Reset value: 0x----
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ITS14 | ITS13 | ITS12 | ITS11 | 1TS10 | (7S9 | 1TS8 | 1TS7 | 1TS6 | (TS5 | 1TS4 | 1TS3 | 1TS2 | ITS1 ITSO
R/'W |R/W|R/W|R/W/|R/W|R/W|R/W/|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W
[14:0] ITSy(y = 0..14)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt type bit
READ as :
‘0’ is indicates for LOW or HIGH level
‘1’ is indicates for falling edge or rising edge
15.4.8 GPIOA Interrupt Type Clear Register(GPIOA_
INTTYPECLR)
Address offset: 0x002c
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ITC14 | ITC13 | ITC12 | ITC11 | 1TC10 | ITC9 | ITC8 | ITC7 | ITC6 | ITC5 | ITC4 | ITC3 | ITC2 | ITC1 | ITCO
R/'W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W]|R/W|R/W

[14:0] ITCy(y = 0..14)
WRITE as :

‘0’ is no effect

‘1’ is clears the interrupt type bit
READ as :

‘0’ is indicates for LOW or HIGH level

‘1’ is indicates for falling edge or rising edge

15.4.9 GPIOA Interrupt Polarity Set Register(GPIOA_ INTPOLSET)

Address offset: 0x0030

Reset value: 0x----
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IPS14 | IPS13 | IPS12 | IPS11 | IPS10 | IPS9 | IPS8 | IPS7 | IPS6 | IPS5 | IPS4 | IPS3 | IPSs2 | IPS1 | IPSO
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W
[14:0] IPSy(y = 0..14)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt polarity bit
READ as :
‘0’ is indicates for LOW level or falling edge
‘1’ is indicates for HIGH level or rising edge
15.4.10 GPIOA Interrupt Polarity Clear Register(GPIOA_
INTPOLCLR)
Address offset: 0x0034
Reset value: Ox----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IPC14 | IPC13 | IPC12 | IPC11 | IPC10 | IPC9 | IPC8 | IPC7 | IPC6 | IPC5 | IPC4 | IPC3 | IPC2 | IPC1 | IPCO
R/W | R/W |R/W|R/W|R/W|R/W|R/W|R/W|RW|R/W|R/W|R/W|R/W|R/W|R/W

[14:0] IPCy(y = 0..14)
WRITE as :
‘0’ is no effect
‘1’ is clears the interrupt polarity bit
READ as :
‘0’ is indicates for LOW level or falling edge

‘1’ is indicates for HIGH level or rising edge
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15.4.11 GPIOA Interrupt Status/Interrupt Clear Register(GPIOA_
INTSTATUS/ INTCLEAR)

Address offset: 0x0038

Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ISC14 | 1SC13 | I1SC12 | ISC11 | 1SC10 | 1SC9 | 1SC8 | 1SC7 | IsC6 | 1sc5 | isc4 | 1sc3 | 1sc2 | 1sc1 | 1sco
R'W |R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W|R/W/|R/W]|R/W]|R/W|R/W]|R/W
[14:0] ISCy(y = 0..14)
WRITE as :
‘0’ is no effect
‘1’ is request to clear the interrupt
READ as : IRQ status Register
15.4.12 GPIOA Lower Byte Masked Access Register(GPIOA_
LB_MASKED)
Address offset: 0x0400 - 0x07FC
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LBM
R/'W | R'W | R'W | R'W | R’'W | R/'W | R/'W | R'W | R/'W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

Lower eight bits masked access
[15:8] Not used

[7:0] Data for lower byte access, with bits[9:2] of address value used as enable bit mask for

each bit
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15.4.13 GPIOA Upper Byte Masked Access Register(GPIOA_
UB_MASKED)

Address offset: 0x0800-0x0FC

Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HBM

R/W | R'W | R/W | R’'W | R/'W | R/W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Higher eight bits masked access

[15:8] Data for higher byte access, with bits[9:2] of address value used as enable bit mask
for each bit

[7:0] Not used
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15.5  Register map

The following Table 14 summarizes the GPIOA registers.

Table 14 GPIOA register map and reset values

Offset Register 31[30(29|28|27|26|25|24(23]|22|21[20{19|18(17|16;15[14|13|12|[11|10| 9| 8| 7| 6| 5[ 4| 3| 2 1| o]y
SN A Glalwiniwlwn simlal i
Sidlaig|a
GPIOA DATA gig gl ol ool gl oo ol oo R EEE SIS S| S S S| S £|pata register
0x00 b b b S Z%i5|5|31818,8|8/58;8;5|8 3
[a} =y atiya) o)
reset value 0: 0{ 0: 0] O] O} 0{ O} Of O} 0i 0; Of 0} O
ol ot ul ol ol wl ol ot ol of ol ol ol ol ol i 2|21 BI8IE| 8| 8858638858
o0x04 GPIOA DATAOUT AR RARd BRI R4 R BRI AR BRI RAR ReIReIReI R Be) HEEREREREE Dataout register
[} Wayiayi¥a) o}
reset value 0{ 0f 0} of of 0{ Of 0f O] Of Oj O{ O] 0} O
ot vl vl ol ol wl vl vl o] ol vl vl w] Bl vl vl B TN TS ol it ol wl gl ml | o .
0x10 GPIOA OUTENSET O} Of of ot o| & Oy of O dI bt O o Of It b D 5 5 5 5 5 Qivialaly ] & [Output enable set register
reset value 0{ 0f 0f Oof of 0{ O{ Of O] Of O} O{ O] 0} O
<|oioi =] o
ox14 GPIOA OUTENCLR 81 81 8] &1 8| &) 8} 81 8| L1 &f & B B} 8 g1 8 Q Q Q Q g ¢ § Q 1 Q § 9 Q § Output enable clear register
reset value 0j 0f 0f of of 0{f O{ O O] Of Of 0Of O] 0} O
ol ol ol ab wl ol ol al ol ol ol ol o] ol ol i | SIS S| ol einio|ulsin oo .
0x20 GPIOA INTENSET of Of o of 9| of of 9 o] of ¢} o of O} o} gi @ 2ibigiale etk el ] Bl ] B ] Interrupt enable set register
reset value 0{ 0j 0{ O] Of O0; 0O{ Of O Of O{ Of Of Oi O
b ol ol ot wl ol ol wl ol uf ol ol o] wi Wi i | JIDIS SIS gikiniglyigsigigais .
0x24 GPIOA INTENCLR of Of oF ©f 9| O O} O o| @1 o} Of of O} O} Ui @ ﬁ E E g ﬁ EiEig g e 2 g g g|nterupt enable clear register
reset value 0f 0j 0f 0] Of O; 0Oj 0Of O] Oj O{ O Of O; O
SN D 2] o o || Sl | O
008 GPIOA INTTYPESET $1 81 S ) 2| 8] &) 8 &f 81 &} &) 8| &| B} &} &8 E E E E, E 14 ole 2igig 2 [interrupt type set register
reset value 0f 0j 0{ 0] Of O; 0f O O] Of O{ 0} Of Oi O
SN S ol o N ol i i —lo .
ooc | CPoaNTveEcR | @181 @ 6l 8| of g) o gl o gl gl gl 88 5005|588 BB B2 Bl L| Bl Blimerut type clea regiser
reset value 0j 0{ 0; 0] O] 0! Of O Of O} 0O{ Of Of O{ O
gi of ol ol ol of ol ol ol ol 0l ol ol ol ol Wl iSRS S aiviniglaisialigaig ) )
030 GPIOA INTPOLSET o of Of 0 of of of O ¢| 9 O O} O| O} i ¥i O g lé ﬁ g g gigigiglgigigigfgi g Interrupt polarity set register
reset value 0f 0{ 0j O] O] O; Of Of Of O} Of O{ Of 0O} O
ob ol ol wl ol ol ol ol wl ol ol wl ol of ol ol I STRIRIE[3]gisiniglyisiaiglgls . )
o0x34 GPIOA INTPOLCLR o o o) of 9| 9} 9f of O| o} 9 9 o] ¢} O} Oi © E g E E) g E E g E E E g gé E § Interrupt polarity clear register
reset value 0f 0{ 0j O O] 0; Of Of Of O} 0f Of Of 0O} O
<iof ot =] o .
GPIOA INTSTATUS/ sisislslslolsloislelslslslslelslsicigigdicla SiBIGISBISSIST SInlerrupl status reglsler/
0x38 GPIOA INTCLEAR SEEPSE SRS T LT T T T T Tl alal gl gl af 2122l 2 vl vl v v Ainterrupt clear register
reset value 0y 0f 0f Of Of 0; O{ 0f O] Oj Of Oy O] 0} O
0x0400)  GPIOA LB_MASKED g8 o) 8l 8| ol o) i 8| gl slel e sl el s el ey el LBM Lower byte masked access register
0x07FC
reset value 0{ 0] 0f 0} 0} 0] 0! O
0x0800}  GPIOA UB_MASKED CIRAR RN BRI R B AR NI R R AR HBM S 8| 8y 8} &1 8| D1 &lUpper byte maked access register
0X0BFC .
reset value o] of of of of o] of 0
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15.6

Address offset: 0x0000

Reset value: 0x----

GPIOB Registers(Address Base: 0x4300_0000)
15.6.1 GPIOB Data Register(GPIOB_DATA)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT3 DAT2 DAT1 DATO
R R R R
[3:0] DATy(y = 0..3)
READ as : Port input data bit
15.6.2 GPIOB Output Latch Register(GPIOB_DATAOUT)
Address offset: 0x0004
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAO3 | DAO2 | DAO1 | DAOO
R/W R/W R/W R/W
[3:0] DAOy(y = 0..3)
READ as : Port out data bit
WRITE as : WRITE to GPIOB_DATAOUT register
15.6.3 GPIOB Enable Set Register(GPIOB_OUTENSET)
Address offset: 0x0010
Reset value: 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

W7500P Datasheet Version1.0.4

205 / 460




=)

WIZnet

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ES3 | ES2 | ES1 | ESO
R/W | R/W | R/W | R/IW
[3:0] ESy(y = 0..3)
WRITE as :
‘0’ is no effect
‘1’ is sets the corresponding output enable bit
READ as :
‘0’ is indicates the signal direction as input
‘1’ is indicates the signal direction as output
15.6.4 GPIOB Enable Clear Register(GPIOB_OUTENCLR)
Address offset: 0x0014
Reset value: 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EC3 | EC2 | EC1 | ECO
R/W | R/W | R/W | RIW

[3:0] ECy(y = 0..3)
WRITE as :

‘0’ is no effect

‘1’ is clears the output enable bit

READ as :

‘0’ is indicates the signal direction as input

‘1’ is indicates the signal direction as output

15.6.5 GPIOB Interrupt Enable Set Register(GPIOB_ INTENSET)

Address offset: 0x0020

Reset value: 0x0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IES3 | IES2 | IEST IESO
R/W | R/W | R/W | R/W
[3:0] IESy(y = 0..3)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt enable bit
READ as :
‘0’ is indicates the interrupt disable
‘1’ is indicates the interrupt enable
15.6.6 GPIOB Interrupt Enable Clear Register(GPIOB_ INTENCLR)
Address offset: 0x0024
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IEC3 | IEC2 | IEC1 | IECO
R/W | R/W | R/W | R/IW

[3:0] IECy(y = 0..3)
WRITE as :

‘0’ is no effect

‘1’ is clears the interrupt enable bit
READ as :

‘0’ is indicates the interrupt disable

‘1’ is indicates the interrupt enable

15.6.7 GPIOB Interrupt Type Set Register(GPIOB_ INTTYPESET)

Address offset: 0x0028

Reset value: 0x----
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ITs3 | 1Ts2 | ITSt1 ITSO
R/W | R/W | R/W | R/IW
[3:0] ITSy(y = 0..3)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt type bit
READ as :
‘0’ is indicates for LOW or HIGH level
‘1’ is indicates for falling edge or rising edge
15.6.8  GPIOB Interrupt Type Clear Register(GPIOB_ INTTYPECLR)
Address offset: 0x002c
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ITc3 | Imc2 | Imc1 | ITco
R/W | R/W | R/W | R/IW

[3:0] ITCy(y = 0..3)
WRITE as :

‘0’ is no effect

‘1’ is clears the interrupt type bit
READ as :

‘0’ is indicates for LOW or HIGH level

‘1’ is indicates for falling edge or rising edge

15.6.9 GPIOB Interrupt Polarity Set Register(GPIOB_ INTPOLSET)

Address offset: 0x0030

Reset value: 0x----
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IPS3 | IPs2 | IPs1 | IPSO
R/W | R/W | R/W | R/IW
[3:0] IPSy(y = 0..3)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt polarity bit
READ as :
‘0’ is indicates for LOW level or falling edge
‘1’ is indicates for HIGH level or rising edge
15.6.10 GPIOB Interrupt Polarity Clear Register(GPIOB_INTPOLCLR)
Address offset: 0x0034
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IPC3 | IPC2 | IPC1 | IPCO
R/W | R/W | R/W | R/IW

[3:0] IPCy(y = 0..3)
WRITE as :
‘0’ is no effect
‘1’ is clears the interrupt polarity bit
READ as :
‘0’ is indicates for LOW level or falling edge

‘1’ is indicates for HIGH level or rising edge
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15.6.11 GPIOB Interrupt Status/Interrupt Clear Register(GPIOB_

INTSTATUS/ INTCLEAR)

Address offset: 0x0038

Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ISC3 | I1sc2 | Isc1 | 1sco
R/W | R/W | R/W | R/IW
[3:0] ISCy(y = 0..3)
WRITE as :
‘0’ is no effect
‘1’ is request to clear the interrupt
READ as : IRQ status Register
15.6.12 GPIOB Lower Byte Masked Access Register
(GPIOB_LB_MASKED)
Address offset: 0x0400 - 0x07FC
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LBM
RW |RW |RW |RW |RW |RW |RW |RW |RW |RW |RW | RW R/W | R’'W | R/W | R/W

Lower eight bits masked access
[15:8] Not used

[7:0] Data for lower byte access, with bits[9:2] of address value used as enable bit mask for

each bit
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15.6.13 GPIOB Upper Byte Masked Access Register(GPIOB_

UB_MASKED)

Address offset: 0x0800-0x0FC

Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HBM
RW |RIW |RW |RW |RW |RW |RW |RW |RW | R'W | R/W | R/W | R/W | R/W | R/W]|R/W

Higher eight bits masked access

[15:8] Data for higher byte access, with bits[9:2] of address value used as enable bit mask

for each bit
[7:0] Not used
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15.7

Register map

The following Table 15 summarizes the GPIOB registers.

Table 15 GPIOB register map and reset values

Offset 31:30{29:28|27|26|25:24;23:22{21:20{19/1817{16;15{14{13{12{11|10; 9 8; 7] 6 5 4 3} 2; 1} O|H|Z
HEHEE
GPIOB DATA ol o8| ool e sl o ole s olele e sl ele e sl el g8l E|E|E|pataregister
0x00 ad|ld|a|a
0{ 0; 0j O
NINEE
GPIOB DATAOUT 816|888l 8 8i8lo8le s 88 slsle sl 8le g8 gl sl 888822 g| 2 patout register
0x04 (=] =] ¥=] =)
0{ 0t 0{ O
T ol ol ol ol ol 2l sl gl ol gl gl gl gl gl gt gl gl gl ol ol 2l 21 21 2] 2t 2l 2l m N[ =] © N
0x10 GPIOB OUTENSET OF O 0 Of O O ©F Of OF O OF O O 9} Of O O O} Of 0} of OF O @f o O ©f O »| » ]| $[Output enable set register
0{ 0t 0 O
GPIOB OUTENCLR o8| 08| o8| oi Bl Bl 8le gl 8ol o8 g8 els gls 888 OO C| Sloutputenable clear register
0x14 mlelele
0{ 0; 0/ O
0020 GPIOB INTENSET 81 6| 88| 8|88 8 ol8|e o8l 8 ole 8ol 8lE 8|88l o888l 8 G| | F[mterupt enable set register
0{ 0t 0 O
GPIOB INTENCLR piol oo 808 8le sle sl ol ol slsls ol o8l el el sl 8333 S mterupt enable clear register
ox24 Sf 2| o 2 2f of of of & ) &) of & &) &4 &f o O} & &) &) ©f &f Of &) &) ¢ 2 B P &l 2
0{ 0f 0f O
GPIOB INTTYPESET I I L I I I I I O e I B I I I It I I I I e e I L I ] I R R R 3Interrupttypesetreg\ster
0x28 O 9 9 9| of of o O O Of Df @) O U} D O] Of O} LY O} P O} ©f O ¢f O} O L PN
0{ 0} 0{ O
vl ol ol vl wol o] vl vl vl ol vl Bl ol Bl Vvl vl vl Bl Bl V] o] Bl Bl vl ] Bl Bl nE NN O .
VlVulVulL
oxaC GPIOB INTTYPECLR Sf ) of 2f o 2f of 2f of ¢f of ¢f @] & 9f o of o 9f o] 2| of gf of ¢f ¢ &f PP Y l:Inlerrupltypeclearreglster
0{ 0t 0 O
030 cPioBINTPOLSET | 81 8| 81 | €| 8| 81 818 9 9 8| 8 8l 8 € € ¢ 8] 6| 8| 8] 9] 9 8] 8] & 8 B T Z| F[interrupt polarity set register
0{ 0/ 0f O
osd GPIOB INTPOLCLR 8 8¢ 8|olBle e s ele sl ee s elesele s sel e sl 83| P memuptpolariy clear register
0{ 0; 0] O
GPIOB INTSTATUS/ gt ol ai ol ol ol gl ol gl ol gl ol ol ol ol gl i gl gi gl gl gl 2 8l 9998090 8Interruptstatusregister/
0x38 GPIOB INTCLEAR e e e b i s et o) ) ) Ainterrupt clear register _
0{ 0; 0{ O
0x0400 GPIOB LB_MASKED 81881888 QLI QILI8BlL Bl LIBiB BB BB B8 LBM Lower byte masked access register
0x07FC
0 0, 0f 0. 0f O; 0Of O
0x0800 GPIOB UB_MASKED 818 8188|8818l gIL| LIl B LY HBM 81 & 81 & 81 8 8 3|Upper byte maked access register
OxBFC
ol of ol of of of o] 0
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15.8

15.8.1
Address offset: 0x0000

Reset value: 0x----

GPIOC Registers(Address Base: 0x4400_0000)

GPIOC Data Register(GPIOC_DATA)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAT15 DAT14 | DAT13 DAT12 DAT11 DAT10 DAT9 DAT8 DAT6 DAT5 DAT4 DAT3 DAT2 DAT1 DATO
R R R R R R R R R R R R R R R

[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
READ as : Port input data bit
15.8.2 GPIOC Output Latch Register(GPIOC_DATAOUT)
Address offset: 0x0004
Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DAO15 | DAO14 | DAO13 | DAO12 | DAO11 | DAO10 | DAO9 | DAOS DAO6 | DAO5 | DAO4 | DAO3 | DAO2 | DAO1 | DAOO
R/W | R’'W | R/W | R/W | R/W | R/W | RI'W | R/IW R/W | R/'W | R'W | R/W | R/W | R/IW | R/IW

[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
READ as : Port out data bit
WRITE as :  WRITE to GPIOC_DATAOUT register

15.8.3 GPIOC Enable Set Register(GPIOC_OUTENSET)
Address offset: 0x0010
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Reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ES15 | ES14 | ES13 | ES12 | ES11 | ES10 ES9 ES8 ES6 ES5 ES4 ES3 ES2 ES1 ESO
R/W | R’'W | R/'W | R/W | R/W | R/W | R/W | R/W R/W | R/W | R/W | R/W | R/W | R/W | R/IW
[15:8] DATy(y = 8..15)

[7] Reserved

[6:0] DATy(y =0..6)

WRITE as :

‘0’ is no effect

‘1’ is sets the corresponding output enable bit

READ as :

‘0’ is indicates the signal direction as input

‘1’ is indicates the signal direction as output

15.8.4 GPIOC Enable Clear Register(GPIOC_OUTENCLR)

Address offset: 0x0014

Reset value: 0x0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EC15 | EC14 | EC13 | EC12 | EC11 | EC10 | EC9 | EC8 EC6 | EC5 | EC4 | EC3 | EC2 | EC1 | ECO
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W R/W | R/W | R/W | R/W | R/W | R/W | R/IW

[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
WRITE as :
‘0’ is no effect
‘1’ is clears the output enable bit
READ as :

‘0’ is indicates the signal direction as input
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‘1’ is indicates the signal direction as output

15.8.5 GPIOC Interrupt Enable Set Register(GPIOC_ INTENSET)

Address offset: 0x0020
Reset value: 0x0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IES15 | IES14 | IES13 | IES12 | IES11 | IES10 | IES9 | IESS IES6 | IES5 | IES4 | IES3 | IES2 | IES1 | IESO
R/W | R'W | R/W | R/W | R/W | R/W | R/W | R/W R/W | R'W | R/W | R/W | R/W | R/W | R/IW
[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt enable bit
READ as :
‘0’ is indicates the interrupt disable
‘1’ is indicates the interrupt enable
15.8.6 GPIOC Interrupt Enable Clear Register(GPIOC_ INTENCLR)
Address offset: 0x0024
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IEC15 IEC14 IEC13 IEC12 IEC11 IEC10 IEC9 IEC8 IEC6 IEC5 IEC4 IEC3 IEC2 IEC1 IECO
R/W | R/'W | RI'W | R/W | R/W | R/W|R/W | R/W R/W | R/'W | R/W | R/'W | R/W | R/W | R/W
[15:8] DATy(y = 8..15)
[71 Reserved
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[6:0] DATy(y = 0..6)
WRITE as :

‘0’ is no effect

‘1’ is clears the interrupt enable bit
READ as :

‘0’ is indicates the interrupt disable

‘1’ is indicates the interrupt enable

15.8.7  GPIOC Interrupt Type Set Register(GPIOC_ INTTYPESET)

Address offset: 0x0028

Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ITS15 | ITS14 | ITS13 | 1TS12 | TS11 | ITS10 | ITS9 | ITS8 ITS6 | ITS5 | 1TS4 | 1TS3 | I1TS2 | ITS1 | IS0
R/W | R/W | R/W|R/W|R/W|R/W|R/W|R/W R/W | R/W | R/W | R/W|R/W | R/W | R/W
[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt type bit
READ as :
‘0’ is indicates for LOW or HIGH level
‘1’ is indicates for falling edge or rising edge
15.8.8  GPIOC Interrupt Type Clear Register(GPIOC_ INTTYPECLR)
Address offset: 0x002c
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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ITC15 | ITC14 | ITC13 | ITC12 | ITC11 | ITC10 ITCO ITC8

ITC6

ITC5

ITC4

ITC3

ITC2

ITC1

ITCO

R/W | R/'W | R/'W | R/W | R/W | R/W | R/W | R/W R/W | R/W | R/W | R/W | R/W | R/W | R/IW
[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
WRITE as :
‘0’ is no effect
‘1’ is clears the interrupt type bit
READ as :
‘0’ is indicates for LOW or HIGH level
‘1’ is indicates for falling edge or rising edge
15.8.9  GPIOC Interrupt Polarity Set Register(GPIOC_ INTPOLSET)
Address offset: 0x0030
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IPS15 | IPS14 | IPS13 | IPS12 | IPS11 | IPS10 | IPS9 | IPS8 IPS6 | IPS5 | IPs4 | IPS3 | IPS2 | IPST | IPSO
R/W | R’'W | R/W | R/W | R/W | R/W | R/W | R/W R/W | R/W | R/W | R/W | R/W | R/W | R/IW
[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
WRITE as :
‘0’ is no effect
‘1’ is sets the interrupt polarity bit
READ as :
‘0’ is indicates for LOW level or falling edge
‘1’ is indicates for HIGH level or rising edge
15.8.10 GPIOC Interrupt Polarity Clear Register(GPIOC_
INTPOLCLR)
Address offset: 0x0034
Reset value: 0x----
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IPC15 | IPC14 | IPC13 | IPC12 | IPC11 | IPC10 | IPC9 | IPC8 IPC6 | IPC5 | IPC4 | IPC3 | IPC2 | IPC1 | IPCO
R/W | R’'W | R/W | R/W | R/W | R/W | R/W | R/W R/W | R/W | R/W | R/W | R/W | R/W | R/IW
[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y =0..6)
WRITE as :
‘0’ is no effect
‘1’ is clears the interrupt polarity bit
READ as :
‘0’ is indicates for LOW level or falling edge
‘1’ is indicates for HIGH level or rising edge
15.8.11 GPIOC Interrupt Status/Interrupt Clear Register(GPIOC_
INTSTATUS/ INTCLEAR)
Address offset: 0x0038
Reset value: 0x----
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ISC15 | I1SC14 | IsC13 | Isc12 | Isc11 | Isc10 | 1sco | Isc8 ISC6 | ISC5 | IsC4 | Isc3 | Isc2 | Isc1 | Isco
R/W | R/'W | R’'W | R/W | R/W | R/W | R/W | R/W R/W | R/'W | R/W | R/'W | R/W | R/W | R/W
[15:8] DATy(y = 8..15)
[7] Reserved
[6:0] DATy(y = 0..6)
WRITE as :
‘0’ is no effect
‘1’ is request to clear the interrupt
READ as : IRQ status Register
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15.8.12 GPIOC Lower Byte Masked Access Register(GPIOC_
LB_MASKED)

Address offset: 0x0400 - 0x07FC

Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LBM

R/W | R'W | R/W | R'W | R/'W | R/W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Lower eight bits masked access
[15:8] Not used

[7:0] Data for lower byte access, with bits[9:2] of address value used as enable bit mask for
each bit

15.8.13 GPIOC Upper Byte Masked Access Register(GPIOC_
UB_MASKED)

Address offset: 0x0800-0x0FC
Reset value: 0x----

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

HBM

R/W | R'W | R/W | R/'W | R/'W | R/W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

Higher eight bits masked access

[15:8] Data for higher byte access, with bits[9:2] of address value used as enable bit mask
for each bit

[7:0] Not used
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15.9  Register map

The following Table 16 summarizes the GPIOC registers.

Table 16 GPIOC register map and reset values

Offset Register 31130{29i28|27|26|25{24:23122{21]20{19/1817{16:15{14{13{12{11|10} 9| 8; 7| 6! 5| 4! 3} 2! 1} O|H|Z
IR
EINEREERIE olulisio|a]l =2
GPIOC DATA ¢ 66 8|6l gl el esl o6l olele e EE E R E|E E|S 8|2 2| E|E| 2| E| £ osta regiser
0x00 <i<i<i<i<| <
X oiololololaololo [a) ffa} a} ia) la) ) Wal
reset value 0 0f 0] 0f 0| 0f 0f O 0{ 0f 0f 0 0 O} O
el a2 S of Wl Nl d| @
wi vl vi o] o] v] Vi Bl Vi Bl Bl Bl Bl Bl Wl Wl 23T R FR P .
0x04 GPIOC DATAOUT gp 8| &1 8) 8f of & &1 8 8] &y S &) 9 81 1 21 Q12222 g g $ g % g % g % gDalaout register
d|o|a|a|a|a
reset value 0i 0} 0/ 0} 0| 0} 0f O 0; 0{ 00 0f 0 O/ O
R EREE
oxt0 GPIOC OUTENSET gigleiglelgleeegeielg etz alzlalalg 28 ¢ 3| 8| 3| 3| 2| 2| B|output enable set register
reset value 0i 0 0, 0} 0| Of 0] O 0; 0 00 0f 0. O/ O
R EREE
ox14 GPIOC OUTENCLR SHI] IR IR0 O] E I ) I ) I ) I ) L ] s R sl Rl Rsl Rs] § § 8 § Q § Q g g §Outpu( enable clear register
X pref pve] [teef ] ] e
reset value 0; 0/ 0; 0f Of 0f 0] O 0 0] 0f 0 Of O} O
wiwl vl vl al vl vl vl vl el vl oal vl owl vl Wi DI 2 Y 3] S 2f 2| bl w] ]| o ] 2] 2 .
0x20 GPIOC INTENSET 3 0] 81 B &) 8| &) 2} 81 & 8 B O B} &1 8 @ @ a @ g E 2 2] €ia| 2| 2| L] B|nterupt enable set register
reset value 0; 0f 0{ 0f 0/ 0 0; O 0{ 0j 0; 0f 0 0{ O
PP N S S (VS U VR U PSS Y S VN BV B e B B I ] ] It IS IS (0 B Il I I Y ST ST S .
024 GPIOC INTENCLR AT IEE I O I O O O O O ] O] O] I g E E g g g P o B A T B e e e el enable clear register
reset value 0i 0f 0, 0f O] O} Of O 0} 0{ 0, 0 0: 0O/ O
Dl Il 2 YN =2 S] of o Ol sim|l Nl O
ol wl vl wl ol wl 0wl wiwl vl vl ol ol ol of @i B33 S22 « .
0x28 GPIOC INTTYPESET O Of 9f 9| 9| Of ©f VI O O] O Of OF Of O} O E E E ‘é E lé E 'E o E E E E 2 E E Interrupt type set register
reset value 0f{ 0f 0f 0f 0| 0} Of O 0f 0{ 0/ 0f 0; Of O
R REE
oc erocimveect | @ 8 € 8| 8| 8| ) 8) 8 8l g18) 8l 6l 86080 O| 5| S| B| B 8| B B[ 8| £| B B[ et tpe clear register
reset value 0{ 0 0; 0f 0| 0f O O 0{ 0{ 0; 0} 0: 0! O
eocmoiser | 88| o6 8|6l gl aiei g og el ol 0 |5l Bl E Bl Bl 2| gl 8| 2| D] 2| B| D] B|interupt potarity set register
0x30 0 T T Tt et Wt W Wt Tt e et ot ot T = T = = sl s e B B sl B Bl Bl
reset value 0{ 0f 0; Of Of 0Of O] O 0, 0f 0j 0f Of O} O
gt ol o gl ol gl ol 91 gl 9l gl 9l gl gl gl ol 2133285333 sl8lslslclslcls ) .
o0x34 GPIOC INTPOLCLR O O} of @) 9| o) Of & Of Of O I 9f o} i & E) § E § E E gleltleleleelg el Interrupt polarity clear register
reset value 0{ 0 0i 0Of Of O} 0O O 0i 0f 0i 0f O} Of O
NEEREIE v
GPIOC INTSTATUS/ o ol 8l 8| 8| 8l gl glelslelgle g glelcoclclala 13 ¢ S| 8| I S| S| 3| Sinterrupt status reglster/
0x38 GPIOC INTCLEAR a| ol ol a| ol ol 2|2 Q| 2|2l Q| 2 2l Qinterrupt clear register
reset value 0, 0/ 0; 0 Of O} O O 0 0f 0, 0f Ot O} O
0x0400 GPIOC LB_MASKED B8 81888 0B 0IL| L0 0 Bi0 BB BB BB BB LBM Lower byte masked access register
0x07FC
reset value 0{ 0. 0f 0. 0Of O, 0Of O
0x0800 GPIOC UB_MASKED A R R R B B B R R R B B B R R HBM S 8 81 & 8 8 8] $iUpper byte maked access register
0x0BFC T T
reset value ol of o[ o[ o[ o] o] 0
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16
16.1

Direct memory access controller (DMA)

Introduction

Direct memory access (DMA) is used in order to provide high-speed data transfer between

peripherals and memory as well as memory to memory. Data can be quickly moved by DMA

without any CPU actions. This keeps CPU resources free for other operations.

The DMA controller has up to 6 channels in total, each dedicated to managing memory access

requests from one or more peripherals. It has an arbiter for handling the priority between DMA

requests. For more details, refer to “PrimeCell® uDMA Controller (PL230)” from the Technical

Reference Manual

16.2

16.3

Features

6 channels

Each channel is connected to dedicated hardware DMA requests and software trigger is
also supported on each channel.

Priorities between requests from the DMA channels are software programmable (2 levels
consisting of high, default)

Memory-to-memory transfer (software request only)

TCP/IP-to-memory transfer (software request only)

SPI/UART-to-memory transfer (hardware request and software request)

Access to Flash, SRAM, APB and AHB peripherals as source and destination

Functional description

Figure 20 shows the DMA block diagram.

TCP/IP
CcMO0
SRAM GPIOA/GPIOB
GPIOC/GPIOD Other
APB
Peripherals
AHB-Lite B
SPIO
Flash SRAM
Interface Controller SPIL
(:Egg) UARTO
Flash SRAM
DMA request
~ UART1

Figure 20. DMA Block diagram
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16.3.1

DMA request mapping

The hardware requests from the peripherals (UARTO, UART1, SSPO, SSP1) are simply connected

to the DMA. Refer to Table 1 which lists the DMA requests for each channel.

Table 17 Summary of the DMA requests for each channel

Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
Hardware SSPO_TX SSP1_TX UARTO_TX UART1_TX
NONE NONE
Request SSPO_RX SSP1_RX UARTO_RX UART1_RX
Software
Support Support Support Support Support Support
Request®

1. Software request is the only way to use DMA for memory-to-memory or TCP/IP-to-memory.

16.3.2 DMA arbitration

The controller can be configured to perform arbitration during a DMA cycle before and after a
programmable number of transfers. This reduces the latency for servicing a higher priority
channel.

The controller uses four bits in the channel control data structure that configures how many
AHB bus transfers occur before the controller re-arbitrates. These bits are known as the
R_power bits because the value R is raised to the power of two and this determines the
arbitration rate. For example, if R = 4, then the arbitration rate is 2*, which means the

controller arbitrates every 16 DMA transfers.

Remark: Do not assign a low-priority channel with a large R_power value because this prevents

the controller from servicing high-priority requests until it re-arbitrates.

When N > 2R and is not an integer multiple of 2R, then the controller always performs
sequences of 2Rtransfers until N < 2R remain to be transferred. The controller performs the

remaining N transfers at the end of the DMA cycle.

16.3.3 DMA cycle types

The cycle_ctrl bits in the channel control data structure controls how the DMA controller

performs a cycle.

The controller uses four cycle types described in this manual:
[ | Invalid
| Basic

B Auto-request
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16

16.

16.

[ ] Ping-pong
See ARM micro DMA (PL230) documentation for additional cycle types.

For all cycle types, the controller arbitrates after 2R DMA transfers. If a low-priority channel
is set to a large 2R value then it prevents all other channels from performing a DMA transfer
until the low-priority DMA transfer completes. Therefore, the user must take care when setting
the R_power bit in the channel_cfg data structure, that the latency for high-priority channels

is not significantly increased.

.3.3.1 Invalid cycle
After the controller completes a DMA cycle, it sets the cycle type to invalid to prevent it from

repeating the same DMA cycle.

3.3.2 Basic cycle

In this mode, the controller can be configured to use either the primary or the alternate
channel control data structure. After the channel is enabled and the controller receives a

request for this channel, the flow for basic cycle is as below:

1. The controller performs 2R transfers.
If the number of transfers remaining is zero the flow continues at step 3.
2. The controller arbitrates:
- If a higher-priority channel is requesting service, then the controller services that
channel.
- If the peripheral or software signals a request to the controller, then it continues at
step 1.
3. The controller sets dma_done[c] signal for this channel HIGH for one system clock cycle.

This indicates to the host processor that the DMA cycle is complete.

3.3.3 Auto-request cycle

When the controller operates in this mode, it is only necessary to receive a single request to
enable the controller to complete the entire DMA cycle. This enables a large data transfer to
occur, without significantly increasing the latency for servicing higher priority requests or

requiring multiple requests from the processor or peripheral.

The auto-request cycle is typically used for memory-to-memory requests. In this case,
software generates the starting request for the 2R transfers after setting up the DMA control

data structure.
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16.

In this mode, the controller can be configured to use either the primary or the alternate
channel control data structure. After the channel is enabled and the controller receives a

request for this channel, the flow for the auto-request cycle is as below:

1. The controller performs 2R transfers. If the number of transfers remaining is
zero the flow continues at step 3.
2. The controller arbitrates if there are any transfers remaining after 2R
transfers. If the current channel c has the highest priority, the cycle continues
at step 1.
The controller sets dma_done[c] signal for this channel HIGH for one system clock cycle. This
indicates to the host processor that the DMA cycle is complete.
3.3.4 Ping-pong cycle
In this mode, the controller performs a DMA cycle using one of the data structures and then
performs a DMA cycle using the other data structure. The controller continues to switch
between primary and alternate structures until it reads a data structure that is invalid, until

the user reprograms the cycle_type to basic, or until the host processor disables the channel.

In ping-pong mode, the user can program or reprogram one of the two channel data structures
(primary or alternate) while using the other channel data structure for the active transfer.
When a transfer is done, the next transfer can be started immediately using the prepared
channel data structure - provided that a higher priority channel does not require servicing. If
the user does not reprogram the channel control data structure not in use for a transfer, the
cycle type remains invalid (which is the value at the end of the last transfer using that

structure), and the ping-pong cycle completes.

The ping-pong cycle can be used for transfers to or from peripherals or for memory- to-memory

transfers.
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request/arbitrate ——»

request/arbitrate ——»

request/arbitrate ——»

request/arbitrate ——»

primary channel
control
data structure

channel ¢, cycle 1

alternate channel
control
data structure

cyclectrl =011, 2 =4, N =6

N=2

» dma_done[c]

request/arbitrate

request/arbitrate

request/arbitrate

Software or SSP or UART request

channel ¢, cycle 2

channel ¢, cycle 3

cycle_ctrl = 011, 2R =2, N = 2

cycle_ctrl = 011; 2R = 4, N = 12

— dma_donel[c]

Software or SSP or UART request

request/arbitrate

request/arbitrate

channel ¢, cycle 4

v

L

Software or SSP or UART request

channel ¢, cycle 5

cycle ctrl = 011; 2R =4, N = 7

N=3

*» dma_done[c]

cycle_ctrl = 011; 2R =4, N =5

N=1
— dma_done[c]

» dma_done[c]

Software or SSP or UART request

channel c,
invalid cycle

cycle_ctrl = 000

Figure 21. DMA ping pong cycle
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16.4  Registers (Base address : 0x4100_4000)
16.4.1 DMA status register (DMA_STATUS)

Address offset : 0x000
Reset value : 0x0005_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
STATE ENABLE
RO RO

[0] ENABLE - Enable status of the controller
This bit is read only register to check enable status of DMA controller
0 : controller is disabled
1 : controller is enabled
[7:4] STATE - Current state of the control state machine.
These bits are read only register to check current state of controller. State can be one
of the following
0000 : idle
0001 : reading channel controller data
0010 : reading source data end pointer
0011 : reading destination data end pointer
0100 : reading source data
0101 : writing destination data
0110 : waiting channel controller data
1000 : stalled
1001 : done
1010 : peripheral scatter-gather transition

1011 - 1111 : undefined.

16.4.2 DMA configuration register (DMA_CFG)

Address offset : 0x004
Reset value : -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PROT_CTRL ENABLE
wo WO

16.4.3

[0] ENABLE - Enable for the controller
This bit is write only register to enable of DMA controller
0 : disable the controller
1 : enable the controller
[7:5] PROT_CTRL - Set the AHB-Lite protection by controlling the HPROT[3:1] signal
levels
These bits are write only register to set HPROT[3:1] signal as follows
[7] : controls HPROT[3] to indicate if a cacheable access is occurring.
[6] : controls HPROT[2] to indicate if a bufferable access is occurring.

[5] : controls HPROT[1] to indicate if a privileged access is occurring.

DMA control data base pointer register

(DMA_CTRL_BASE_PTR)

Address offset : 0x008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CTRL_BASE_PTR[31:16]

R/W

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CTRL_BASE_PTR[15:8]

R/W

16.4.4

[31:8] CTRL_BASE_PTR - Pointer to the base address of the primary data structure
These bits are read/write register. User must configure this register so that the base

pointer points to a location in system memory.

DMA channel alternate control data base pointer register

(DMA_ALT_CTRL_BASE_PTR)

Address offset : 0x00c
Reset value : 0x0000_0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ALT_CTRL_BASE_PTR[31:16]
RO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ALT_CTRL_BASE_PTR[15:0]
RO
[31:0] ALT_CTRL_BASE_PTR : Base address of the alternate data structure
This read only register returns the base address of the alternate data structure.
16.4.5 DMA channel wait on request status register
(DMA_WAITONREQ_STATUS)
Address offset : 0x010
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMA_WAITONREQ[5:0]
RO
[Channel-1] DMA_WAITONREQ - Channel wait on request status
This read-only register returns the status of dma_waitonreq[Channel-1].
0 : dma_waitonreq is low
1 : dma_waitonreq is high
16.4.6 DMA channel software request register
(DMA_CHNL_SW_REQUEST)
Address offset : 0x014
Reset value : -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

CHNL_SW_REQUEST[5:0]

WO

[Channel-1] CHNL_SW_REQUEST - Set the appropriate bit to generate a software DMA
request on the corresponding DMA channel
This read-only register enables to generate a software DMA request.

0 : dose not create a DMA request for [Channel-1]

1 : creates a DMA request for [Channel -1]

16.4.7 DMA channel useburst set register
(DMA_CHNL_USEBURST_SET)

Address offset : 0x018
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

CHNL_USEBURST_SET[5:0]

RW

[Channel-1] CHNL_USEBURST_SET - Returns the useburst status, or disable
dma_sreq[Channel-1] form generating DMA requests.

This read/write register disables the single request dma_sreq[Channel-1] input from
generating requests, and therefore only the request, dma_req[Channel-1],generates

requests. Reading the register returns the useburst status.

Read as :
0 : DMA [Channel-1] responds to requests that it receives on

dma_req[Channel-1] or dma_sreq[Channel-1]

1 : DMA [Channel-1] does not responds to requests that it receives on
dma_sreq[Channel-1]. The controller only responds to dma_req[Channel-1]

requests

Write as :
0 : No effect. Use the CHNL_USEBURST_CLR register to set bit [Channel-1]
to0
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1 : Disables dma_sreg[Channel-1] form generating DMA requests.

16.4.8 DMA channel useburst clear register
(DMA_CHNL_USEBURST_CLR)

Address offset : 0x01c

Reset value : -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

CHNL_USEBURST_CLR[5:0]

WO

[Channel-1] CHNL_USEBURST_CLR - Set the appropriate bit to enable
dma_sreg[Channel-1] to generate requests.
This Write register enables dma_sreq[Channel-1] to generate requests.

0 - No effect. User the CHNL_USEBURST_SET register to disable
dma_sreq[Channel-1] from generating requests.

1 - Enable dma_sreq[Channel-1] to generate DMA requests.

16.4.9 DMA channel request mask set register
(DMA_CHNL_REQ_MASK_SET)
Address offset : 0x020

Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

CHNL_REQ_MASK_SET[5:0]

R/W

[Channel-1] CHNL_REQ_MASK_SET - Returns the request mask status of

dma_req[Channel-1] and dma_sreqg[Channel-1], or disables the corresponding channel

from generating DMA requests.
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This read/write register disables a HIGH on dma_req[Channel-1], for

dma_sreq[Channel-1], from generating a request. Reading the register returns the
request mask status for dma_req[Channel-1] and dma_sreq[Channel-1].

Read as :

0 - External requests are enabled for channel [Channel-1]

1 - External requests are disabled for channel [Channel-1]

Write as :

0 - No effect. Use the CHNL_REQ_MASK_CLR register to enable DMA requests.

1 - Disables dma_req[Channel-1] and dma_sreq[Channel-1] from generating

DMA requests.

16.4.10 DMA channel request mask clear register
(DMA_CHNL_REQ_MASK_CLR)

Address offset : 0x024
Reset value : -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CHNL_REQ_MASK_CLR[5:0]

WO

[Channel-1] CHNL_REQ_MASK_CLR - Set the appropriate bit to enable DMA requests for
the channel corresponding to dma_req[Channel-1] and dma_sreq[Channel-1]
This write only register enables a HIGH on dma_reg[Channel-1], or dma_sreq[Channel-
1].

0 : No effect. Use the CHNL_REQ MASK_SET register to disable
dma_req[Channel-1] and dma_sreq[Channel-1] from generating requests.

1 : Enables dma_req[Channel-1] or dma_sreq[Channel] to generate DMA

requests.

16.4.11 DMA channel enable set register (DMA_CHNL_ENABLE_SET)

Address offset : 0x028
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

CHNL_ENABLE_SET[5:0]

R/W

[Channel-1] CHNL_ENABLE_SET - Returns the enable status of channels or enables the
corresponding channels.
This read/write register enables a DMA channel. Reading the register returns the
enable status of the channels.

Read as :

0 - Channel [Channel-1] is disabled

1 - Channel [Channel-1] is enabled

Write as :
0 - No effect. Use the CHNL_ENABLE_CLR register to disable a channel.

1 - Enables channels [Channel-1]

16.4.12 DMA channel enable clear register
(DMA_CHNL_ENABLE_CLR)

Address offset : 0x02c

Reset value : -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

CHNL_ENABLE_CLR[5:0]

WO

[Channel-1] CHNL_ENABLE_CLR - Set the appropriate bit to disable the corresponding
DMA channel.

This write only register disable a DMA channel.
0 : No effect. Use the CHNL_ENABLE_SET register to enable DMA channel.

1 : Disable channel [Channel-1]

16.4.13 DMA channel primary-alternate set register
(DMA_CHNL_PRI_ALT_SET)

Address offset : 0x030
Reset value : 0x0000_0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CHNL_PRI_ALT_SET[5:0]

R/W

[Channel-1] CHNL_PRI_ALT_SET - Returns the channel control data structure status, or
selects the alternate data structure for the corresponding DMA channels.
This read/write register configure a DMA channel to use the alternate data structure.
Reading the register returns the status of which data structure is in use for the
corresponding DMA channel.

Read as :

0 - DMA Channel [Channel-1] is using the primary data structure.

1 - DMA Channel [Channel-1] is using the alternate data structure.

Write as :

0 - No effect. Use the CHNL_PRI_ALT _CLR register to set bit [Channel-1] to 0

1 - Selects the alternate data structure for channel [Channel-1]

16.4.14 DMA channel primary-alternate clear register
(DMA_CHNL_PRI_ALT _CLR)

Address offset : 0x034

Reset value : -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CHNL_PRI_ALT_CLR[5:0]

WO

[Channel-1] CHNL_PRI_ALT_CLR - Set the appropriate bit to select the primary data

structure for the corresponding DMA channel.

This write only register configures a DMA channels to use the primary data structure.
0 : No effect. Use the CHNL_PRI_ALT _SET register to select the alternate

data structure.
1 : Selects the primary data structure for channel [Channel-1]
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16.4.15 DMA channel priority set register
(DMA_CHNL_PRIORITY_SET)

Address offset : 0x038
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHNL_PRIORITY_SET [5:0]
R/W

[Channel-1] CHNL_PRIORITY_SET - Returns the channel priority mask status, or set the

channel priority to high.

This read/write register configure a DMA channel to use the high priority level. Reading

the register returns the status of channel priority mask

Read as :

0 - DMA Channel [Channel-1] is using the default priority level.
1 - DMA Channel [Channel-1] is using a high priority level.

Write as :

0 - No effect. Use the CHNL_PRIORITY_CLR register to set bit [Channel-1] to

default priority level
1 - Channel [Channel-1] uses the high priority

16.4.16 DMA channel priority clear register
(DMA_CHNL_PRIORITY_CLR)

Address offset : 0x03C

Reset value : -

level.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHNL_PRIORITY_CLR[5:0]
WO
234 / 460
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[Channel-1] CHNL_PRIORITY_CLR - Set the appropriate bit to select the default priority

level for the specified DMA channel.
This write only register configures a DMA channels to use the default priority level.

0 : No effect. Use the CHNL_PRIORITY_SET register to set channel [Channel-
1] to the high priority level.

1 : channel [Channel-1] uses the default priority level.

16.4.17 DMA bus error clear register (DMA_ERR_CLR)

Address offset : 0x04C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ERR_CLR

R/W

[0] ERR_CLR - Returns the status of DMA_ERR, or set the signal LOW.
This read/write register returns the status of DMA_ERR, and enables set DMA_ERR LOW.
Read as :
0 : DMA_ERR is LOW
1 : DMA_ERR is HIGH
Write as :
0 : No effect, status of DMA_ERR is unchanged.
1 : Sets DMA_ERR LOW.
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16.5

Register map

The following Table 18 summarizes the DMA registers.

Table 18 DMA register map and reset values

Offset Register igiialniglaisiginiziclaislniginisialalgislolwin]vin]s[n][~f~]o
)
]
DMA_STATUS 00 0101010810 0:D010:81{8{818 0100181818818 8 STATE Sl 01812
0%000 . Of Of OF 0f 0 O 0 9 O O 0 O 0|00 0O OOIDO D g gl g
&
reset value ofololo 0
=}
DMA_CFG B0l 0 B8] 8]0 0iB 0 0B 0IB D08 B LS8 L 8 BproTCTRY &) &) 8 B %
0x004 _ [SHE TR IR I L T IR IR R SR CE IS ISR S RS S _ grere e g
&
reset value
DMA_CTRL_BASE_PTR CTRL_BASE_PTR 8188|8188 8 8
0x008 -
reset value ofofoiofoiofojoJoiofoiojofofofojoiojolojoiofofo
DMA_ALT_CTRL_BASE_PTR ALT_CTRL_BASE_PTR
0x00C
reset value ofojoiofoiojojojoiojoiojoiojoiojoiofojojojoiojojojoiojojojojo]o
ox010 | PMA-WATTONREQ STATUS | 81 &1 8: €1 61 81 818/ € 8 8 € 6. € € 6] 61 8§18 € €] & € § €] DMA WAITONREQ
X
reset value 0]0|OIOEO 0
ox014 | DMA-CHNL_SW_REQUEST 6188 8|18]8]818/8/ 88 3/8]88 88 888 888 8 & &jCHNLSWREQUEST
X
reset value 1 | ! E
0x018 DMA_CHNL_USEBURST SET| &i @i $: &{ 91 &1 &1 &} &1 &1 8t 8] &1 i 81 &1 &1 8} &1 &1 81 $1 &1 8 &1 SICHNL_USEBURST_SET]
X
reset value 0]0|0;OEO§0
0x01C DMA_CHNL_USEBURST CLR| 8§ 8| &: 8] 8] 81 Si 8] i &) 8l 81 $i 8] 81 &1 8 O] 8] 8] 81 &8¢ & O} &/ SICHNL_USEBURST_CLR
X
reset value ! | { E
0x020 DMA_CHNL_REQ MASK_SET| i & &: | $i &{ &: &} & &} 8 &{ &1 8] 81 &1 & &} i 8} 81 &} & &} &1 O CHNL_REQ MASK_SE}
X
reset value 0’0|0!0E0 0
0x024 DMA_CHNL_REQ MASK CLR| &i &/ 8} 81 $i 81 i 81 8/ 81 & 81 i 8j & &} & 8} 81 81 8] O &) 8! & SLHNL_REQ MASK_CLH
X
reset value 1 | i E %
0x028| DMA-CHNL_ENABLE SET $:8, 8 {01881/ 8181 838181888 8 81888 88 8 8] CHNLENABLESET
X
reset value 0]O|OiOEO§O
0x02C DMA_CHNL_ENABLECIR | £: &/ 81 81 81 8 $i 8] 81 &) 81 0] $i1 8] i &) &) O &1 8] &1 &} 8 8} & & CHNLENABLE CLR
X
reset value l | t E
0x030| PMA-CHNL_PRLALT_SET $: 018 181818818 0Id B8 BIL] 8IS OS] S] LSS 8l S| 81 CHNLPRLALTSET
X
reset value OlOIOfOEO 0
ox034| DMA-CHNLPRLALT CLR $i31 33|00 0ig0 018081001818 8888818 8} 8 i CHNLPRLALTCIR
X
reset value 1 | ; E §
0x03g | DMA-CHNL_PRIORITY_SET $i 8188010 0ig1gig 8 8181881818 8818|818 8 8 8 8] CHNLPRIORITY_SET
X
reset value OIOIO!OEO 0
ox03c | PMA-CHNL_PRIORITY_CLR Sig IOl gigigig g O] 8]l d) ]Sl d D S 8] 81CHNLPRIORITY CLR
X
reset value
S
DMA_ERR_CLR [ ISR R IR N IR R R A R R R O Mt Ot R O I O Rt 1 I
0X04C _ERR HE R MR R R R R R R R
reset value 0
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17 Analog-to-digital converter (ADC)

17.1 Introduction

ADC is a 12bit analog-to-digital converter. It has up to 9 multiplexed channels allowing it to
measure signals from 8 externals and 1 internal source.
ADC of various channels can be performed in single mode. The result of the ADC is stored in

12 bit register.

17.2 Features

« 12bit configuration resolution
« Conversion time : Max 10MHz (Sampling time can be programmable)
8 channel for external analog inputs

B CHO:PC_15

CH1: PC_14

CH2 : PC_13

CH3 : PC_12

CH4 : PC_11

CH5: PC_10

CH6 : PC_09

m CH7:PC_08

1 channel for internal LDO(1.5v) voltage.

B CH15: Internal voltage
« Start of conversion can be initiated by software.
« Convert selected inputs once per trigger.

« Interrupt generation at the end of conversion.
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17.3

Functional description
Figure 22 shows the ADC block diagram.

INT

INT MASK

INTCLR INT CTRL EOC

RSTn SMPSEL
ADCCLK PWD
Controller START
Registers) CLK
ApBIF | | (Reg RST

< > CHSEL[3:0] J
REF o
Digital&SAR
- < > CME >l Logic DATA[11:0]
.
ADC_IN[9:] 9-to-1
X DAC

Figure 22. ADC block diagram

17.3.1 Operation ADC with non-interrupt

Figure 23 shows the flowchart of ADC operation with non-interrupt.

ADC can be used as below:

1.

o U AN W N

ADC needs to be initialized before operation.

To initialize the ADC, clear the PWD bit first.

Select the ADC channel from 0 to 7 and 15 (initial core voltage).
Run start ADC conversion by set ADC_SRT bit.

Check INT bit to know finish of conversion.

If INT bit is high (1), read ADC conversion data.

Finally, ADC operation is finished by setting the PWD bit.
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< START >

A 4

ADC Power On
(PWD = 0)

>
>
A

A

Select Channel
(ADC_CHSEL)

ADC Start
(ADC_SRT)

&
<
Y

CHECK INT bit NO
(INT ==17?7)

YES

A 4

Read ADC conversion data
(ADC_DATA)

l

ADC again?

ADC Power off
(PWD = 1)

Figure 23. The ADC operation flowchart with non-interrupt
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17.3.2 Operation ADC with interrupt

Figure 24 shows the flowchart of ADC operation with interrupt.
Operation is almost the same as the non-interrupt mode except checking INT register bit to

know when enabling interrupt mask bit and conversion is completed.

e

A 4

ADC Power On
(PWD = 0)

\ 4

Interrupt MASK enable
(MASK = 1)

»
1
N

A

Select Channel
(ADC_CHSEL)

ADC Start
(ADC_SRT)

\ 4

Wait until
Interrupt occured

\ 4

Read ADC conversion data
(ADC_DATA)

ADC again?

ADC Power off
(PWD = 1)

Figure 24. The ADC operation flowchart with interrupt

17.4  Registers (Base address : 0x4100_0000)
17.4.1 ADC control register (ADC_CTR)

Address offset : 0x000
Reset value : 0x0000_0003
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PWD | SMPSEL
R/W R/W

[0] SMPSEL - Sampling mode select
This bit written by S/W to select sampling mode
0 : Abnormal mode

1 : Normal mode

[1] PWD - Power down
This bit set and cleared by S/W to enable/disable power down mode
O : Active

1 : Power down

17.4.2 ADC channel select register (ADC_CHSEL)

Address offset : 0x004
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CHSEL

R/W

[3:0] CHSEL - ADC Channel Select
These bits are written by S/W to define which channel is selected to be converted.
0000 : Channel 0 select
0001 : Channel 1 select
0010 : Channel 2 select
0011 : Channel 3 select
0100 : Channel 4 select
0101 : Channel 5 select
0110 : Channel 6 select
0111 : Channel 7 select
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1000 ~ 1000 : no select
1111 : LDO output(1.5V) select

17.4.3 ADC start register (ADC_START)

Address offset : 0x008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADC_SRT

W

[0] ADC_SRT - ADC Start bit
This bit set by S/W to start ADC for conversion. This bit is write-only.

0 : ready to start

1 : start ADC for conversion (This bit clear automatically after conversion)

17.4.4 ADC conversion data register (ADC_DATA)

Address offset : 0x00C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADC_DATA

R

[11:0] ADC_DATA - ADC conversion result data

It contains ADC conversion result data of last converted channel. These bits are read-

only.

17.4.5 ADC Interrupt register (ADC_INT)

Address offset : 0x010
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Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
MASK INT
R/W R

[0] DONE - Interrupt bit
This bit indicates that conversion is done or not. This bit is set after conversion is done
and this bit is cleared by set of Interrupt clear bit. This bit is read-only.
[1] MASK - Interrupt mask signal.
This bit is interrupt mask bit of ADC. This bit can be set and cleared by S/W to
enable/disable interrupt mask.

0 : Interrupt disable

1 : Interrupt enable

17.4.6 ADC Interrupt Clear register (ADC_INTCLR)

Address offset : 0x01c
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
INTCLR
W

[0] INTCLR - Interrupt Clear bit.
This bit set by S/W to clear interrupt signal to CM0. This bit is write-only.

0 - nothing
1 - Clear interrupt signal (This bit clear automatically after clear interrupt)
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17.5  Register map

The following Table 19 summarizes the ADC registers.

Table 19 ADC register map and reset values

B —loloiol~]©ln MmNl o]l ~iwln RIS
Offset Register SR QRRICAINNFER2 IS SIS SN digiojwi~oinitimiNi—HO
o
R P RS S VR VS IS VAR BV UV NV S VR VR RS NIV RV SV SRS VN NS VY SNVE BV B RS RS VS RS ) ) R
ADC_CTR Of 0f 0 0 0] O} 0 of P O] O O 0] o} O] O} O] O} O] 0} O} O O} O] O O} O} O} O} V=2
0x000 - o=
1%
reset value 11
ADC_CHSEL si6 8 8|8l 8|8iojeislsin e8| olelsiselelsisel s selsls cmse
0x004 -
reset value 0i0:i0}0
=
v v v w (%} (%} [} v v v w (%} (%} [} v v v w [%} (%} [} v v v w [%} (%} %} [} v v o<
ADC START OfF O O O] O] 0] Vi O] Vi O} VF O] V] V] V] V] V| V] V] V] V] V] V] V| V] Vi V]| V| V] V| O <
0x008 - Qf O O 01 O @ O O D D O @f O O D) O O O 9 O O DI O O 9 9 @f @ D) O 91 L
X 0
reset value 0
ADC_DATA 588 8|8]8|8i8| 88 88| 8 8| 8 8 888 DATA
0x00C
reset value 0i0{0{0;0;0i{0j0{0{0;0}0
v
wi nl vt vl vl V] Vi vl Vi Bl VE V] V] V]l vl vl vl vl vl vl V] Vvl vl B vl vl ] Bl Vi E
ADC_INT ICHINCH N CHSNCE BN CR N CE BN CH N CH I O Sl BN CA RN CH I CR I CH I CH (N B CH I CH IR I CH IR CH BC B CH I CH B Cl INCH BN CH IRCH INCE BN cl B e
0x010 ST
reset value 0{0
ar
0x01C - 4
reset value 0
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18 Pulse-Width Modulation (PWM)

18.1 Introduction

The PWM consists a 8-channel 32-bit Timer/Counter driven by a programmable prescaler. The

function of the PWM is based on the basic Timer. Each timer and counter runs independently.

The PWM can be used to control the width of the pulse, formally the pulse duration, to generate

output waveform or to count the counter triggered by external input.

18.2 Features

e Counter or Timer operation can use the peripheral clock, external clock source, or
one of the capture inputs as the clock source.

e Eight independent 32-bit Timer/Counter driven by a programmable 6 bits prescaler
runs as the PWM or standard timer if the PWM mode is not enabled.

e Eight PWM output waveforms.

* Each of Timer/Counter can have different or same clock source.

e Counter or timer operation.

» Eight capture registers that can take the timer value when an external input signal.
A capture event can generate an interrupt signal optionally.

e 32-bit match register and limit register.

Match Register 0 ~ 7 —Channel 0 PWM output:

PWM 0—
Channel 0
Dead Zone generator
Channel 1
Dead Zone generator
b—PWM 1—

Limit Register 0 ~ 7

r—Channel 1 PWM output

Timer/Counter control
Register 0 ~ 7

—Channel 2 PWM output:

PWM 2—
Channel 2
Dead Zone generator
by j
Dead Zone generator
= PWM 3—

r—Channel 3 PWM output-

Capture t—Channel 4 PWM output: WM
Register 0 ~ 7 Channel 4
Dead Zone generator

Overflow Channel 5
Dead Zone generator
c PWM 5—
Overflow Prescale I apture Match r—Channel 5 PWM output:
Interrupt Counter 0 ~ 7 nterrupt Interrupt
—Channel 6 PWM output:

T
Register 0 ~ 7 annel
9 Dead Zone generator
Channel 7
Dead Zone generator
PWM 7—

Timer
Counter 0 ~ 7

Interrupt Register

—Channel 7 PWM output

External input:

Figure 25 PWM block diagram
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18.3  Functional description
18.3.1  Timer/Counter control

The PWM has Start/Stop register. It controls start or stop of the Timer/Counter. If you set this
register, the Timer/Counter starts to run. If you reset this register, the Timer/Counter stops
immediately. Also there is a pause register. The pause register is used to stop temporarily after
one period. Although you set this register while the Timer/Counter is running, the

Timer/Counter will stop when the period ends.

The registers of PWM can be updated when it stops or pauses. Users cannot update the

registers while PWM is running.

18.3.2 Timer/Counter

The PWM has 8 Timer/Counter clocks, which can be divided by a prescaler. Each Timer/Counter
runs independently. The Timer/Counter is designed to count cycles of the clocks or external
input signal and generate interrupts when specified timer values are occurred based on match

register and limit register. The Timer/Counter can count up or down.

The PWM has match registers and limit registers. The match registers control the duty cycle
of PWM output waveform. The limit registers control the period of the PWM output waveform.
The Timer/Counter becomes 0 when it reaches value of the limit register. If PDMR(Periodic
Mode Register) is set, the Timer/Counter counts repeatedly and if PDMR is reset, the
Timer/Counter stops counting.

Match register should be smaller than limit register(LR). If not, match interrupt is not occurred

and PWM output waveform is always 1.
Repetition mode

The Timer/Counter has two repetition mode: periodic and one-shot mode. In periodic mode,
the Timer/Counter recycles and then restarts when the Timer/Counter reaches the value of

limit register. Figure 26 shows periodic mode timing diagram.

Prescale P
Counter

Timer/Counter 10 11 12 0 1 2

Overflow
Interrupt

Figure 26 Periodic mode
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In one-shot mode, the Timer /Counter reset to the initial value and then stops when the
Timer/Counter reaches the value of limit register. Figure 27 shows one-shot mode timing

diagram.

Prescale
Counter ‘annann 2 O

Timer/Counter 10 11 12 0

Overflow
Interrupt

Figure 27 one-shot mode

Counting mode

The Timer/Counter has two counting mode: Up-count and Down-count mode. In up-count
mode, the Timer/Counter counts up from 0 to the limit register value, then recycles. If
repetition mode is periodic, the Timer/Counter restarts, if repetition mode is one-shot mode,

the Timer/Counter stops. Figure 28 shows up-count mode timing diagram.

Prescale
Counter

Timer/Counter 10 11 12 13 14 15

Figure 28 Up-count mode

In Down-count mode, the Timer/Counter counts from OxFFFF_FFFF, then recycles. If repetition
mode is periodic, the Timer/Counter restarts, if repetition mode is one-shot mode, the

Timer/Counter stops. Figure 29 shows down-count mode timing diagram.

Prescale
Counter

Timer/Counter 15 14 13 12 11 10

Figure 29 Down-count mode

Timer and Counter mode
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The Timer/Counter can run in timer mode or counter mode. In timer mode, the Timer/Counter
is counted by PWMCLK after Prescale counter is overflowed. If prescale is set by 0, the
Timer/Counter counts every PWMCLK period. In counter mode, the Timer/Counter is counted
by external input signal. There are three counting method: rising edge, falling edge, and both
edge. The counter mode has up-count or down-count mode and also has periodic or one-shot
mode. The external input pin and PWM output pin are the same, so PWM output is disabled in

counter mode.

Figure 30 is counter mode example with rising edge mode,
Figure 31 is with falling edge mode and

Figure 32 is with both rising and falling edge mode.

External
Input

Start/Stop
Register

Rising edge
detect

Timer/Counter 0 1 2

Figure 30 Counter mode with rising edge

External
Input

Start/Stop
Register

Falling edge
detect

Timer/Counter 0 1 2

Figure 31 Counter mode with falling edge
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External
Input

Start/Stop
Register

Rising edge
detect
Falling edge
detect

Timer/Counter 0 1 2 3 4

Figure 32 Counter mode with rising and falling edge

Prescaler description

The PWM has 6-bit prescale counter(PC) and the prescaler can divide the Timer/Counter clock
frequency. Users can control it by Prescale Register(PR).

Figure 33 and Figure 34 shows some examples of the Timer/Counter timing with prescale
register is 2, match register is 2, limit register is 12, timer mode, periodic mode, up-count

mode, and no interrupt clear.

~ LU UUU Uty Uyl

Start/Stop
Register

Prescale
Counter mmmmm

Timer/Counter 0 1 2 3 4

Prescale Counter
Overflow

Match Interrupt

Interrupt
Register[2:0] 0

Figure 33 Timer/Counter timing diagram with match interrupt
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Start/Stop
Register

Prescale
Counter Mmmmmm

Timer/Counter 10 11 12 0 1 2

Prescale Counter
Overflow

Overflow
Interrupt

Interrupt

Register[2:0] 1 3

Figure 34 Timer/Counter timing diagram with overflow interrupt

18.3.3 PWM mode

Pulse Width Modulation mode generates a waveform with a period determined by the value of

limit register and a duty cycle determined by the value of the match register.

The PWM output becomes always 1 when the Timer/Counter starts to count. Then the PWM
output becomes 0 when the Timer/Counter reaches the value of match register. If the
Timer/Counter is in periodic mode, the PWM output becomes 1 again when the Timer/Counter
reaches the value of limit register. In one-shot mode, the PWM output does not change to 1

but stays 0 and the Timer/Counter stops.

The PWM mode can be selected independently on each channel(0-7) by PWM output enable
and external input enable register. The external input pin and PWM output pin are the same,

so external input is disabled in PWM mode.

Figure 35 is an example of the PWM output waveform when the Timer/Counter is reached to
the value of match register.
Figure 36 is example of the PWM output waveform when to the Timer/Counter is reached to

the value of limit register.
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~ 00000000000 00000,

Start/Stop
Register

Timer/Counter 0 1 2 3 4

PWM output

Match Interrupt

Match 3
register

Figure 35 The PWM output up to match register

~ JUUUUUUUUUUUUYUUY

Start/Stop
Register

Timer/Counter 3 4 5 6 7 0

PWM output

Overflow
Interrupt

Limit
register 7

Figure 36 The PWM output up to limit register

If match register is set as 0, the PWM output will be 1 while the Timer/Counter is 0.

If the match register is bigger than the limit register, the PWM output is always 1.

18.3.4 Interrupt

The PWM has 8-bit interrupt enable register(IER) and each bit of IER corresponds to each
interrupt of channel. Each PWM channel has Channel-n Interrupt Enable register(CHn_IER).
The CHn_IER includes three types of interrupt: match, overflow, and capture. The match
interrupt occurs when the Timer/Counter is reached to value of match register. The overflow
interrupt occurs when the Timer/Counter is reached to value of limit register. The capture

interrupt occurs when external input is entered for capture.
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If interrupt occurs, corresponded bit of Channel-x interrupt register(CHn_IR) bit is set and
PWM channel-n interrupt signal is generated. All CHn_IR is cleared by channel-n interrupt clear

register(CHn_ICR) and then PWM channel-n interrupt signal is cleared.

18.3.5 Dead zone generation

Each PWM channel can output two complementary signals with dead zone time and it can be
enabled by Channel-n Dead Zone Enable Register(CHn_DZER). Only 4 channels can be enabled
because there are 8 PWM output pins. Channel 0 and 1 are a pair, channel 2 and 3 are a pair,
channel 4 and 5 are a pair, and channel 6 and 7 are a pair. If users want to use channel-0 dead
zone generation, channel-1 should be disabled. If channel 0 and 1 dead zone generation are

enabled both, all outputs are 0. In that case, users should choose 1 channel.

Dead zone time are generated by the value of Channel-n Dead Zone Counter Register(DZCR).
The dead zone counter counts up to value of DZCR. During the dead zone time, both
complementary signals are both 0. Users have to adjust the signal depending on the devices
that are connected to the outputs and their characteristics. If DZCR is bigger than the limit
register, main output signal is toggled 0 to1 and then 1 to 0 while 1 PWMCLK and inverted

output signal is always 0.

Figure 37 shows two complementary PWM outputs with dead zone time. During dead zone time,
both outputs are 0. Figure 38 shows a more detailed timing with dead zone counter. The dead
zone counter and the Timer/Counter starts to count together and PWM output is 0 until dead
zone counter is reached to value of dead zone counter register. The PWM output becomes 1
and 0 when the Timer/Counter is reached to value of match register. The inverted PWM output
is also 0 until dead zone counter is reached to value of dead zone counter register. Then
inverted PWM output becomes 1 after dead zone counter is reached to the value of dead zone

counter register.

PWM
output

Inverted PWM
output

— — e — s — e — s e

Dead zone Dead zone Dead zone Dead zone Dead zone
time time time time time

Figure 37 PWM waveform with dead zone time
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~ UUUUVLLULUUUUYUUU LU
Start/_Stop J
Register
e (0 noon
Timer/Counter <X> 0 1 2 3 4 5 6 11

PWM
output
Inverted PWM
output
Dead zone 3
counter register
Match
4

register

Figure 38 PWM waveform with dead zone counter

18.3.6 Capture event

Each PWM channel can capture its Timer/Counter value when an external input signal changes.
Any channel could use any method of rising or falling edges. If capture interrupt is enabled,
capture interrupt occurs when the external input signal is toggled. The Timer/Counter value
is saved in Channel-n Capture Register(CHn_CR) and the capture register is not overwritten
until capture interrupt is cleared. Figure 39 shows the capture event timing diagram. There is

no interrupt clear, so second capture does not save during second rising edge detection.

External
Input

Rising edge
detect

Timer/Counter 10 11 12 13 14
Capture Interrupt T
Capture 0 10

register

Capture Interrupt
clear

Interrupt
Register[2:0] 0 4

Figure 39 Capture event with no interrupt clear
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Figure 40 shows, also, capture event timing diagram with interrupt clear. The second capture

is saved at the second rising edge detection because there is interrupt clear.

External
Input

Rising edge
detect
Timer/Counter 10 11 12 13 14
Capture Interrupt T T
0 10 13
Capture Interrupt
clear
0 4 0 4

Figure 40 Capture event with interrupt clear
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18.3.7 How to set the PWM

Figure 41 shows the PWM setting flow step by step.

Set the registers:
CHN_PR, CHN_MR,
CHn_LR, CHn_UDMR,
CHn_PDMR

Timer Counter

Timer or Counter
mode?

CHn_TCMR([1:0] =
CHN_TCMR[1:0] = 01 / Rising edge
00 / Timer mode 10 / Falling edge

11 / both edge

l

CHn_PEEER[1:0] =
01 / PWM output disable
and external input enable

CHN_PEEER[1:0] = No

10 / PWM output enable
and external input disable

CHn_PEEER[1:0] = CHn_PEEER[1:0] =
01 / PWM output disable 00, 11 / PWM output disable

and external input enable and external input disable

Dead zone
generation?

Rising
edge

Falling
edge

CHn_DZER = CHn_DZER =
1 / Dead zone enable 0 / Dead zone disable

Capture mode?

CHn_CMR = CHn_CMR =
0 / rising edge capture 1 / falling edge capture

Set the register:
CHn_DZER

Figure 41 The PWM setting flow
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18.4  PWM Channel-0 Registers (Base address : 0x4000_5000)

18.4.1 Channel-0 interrupt register(PWMCHOIR)

Base address : 0x4000_5000
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.4.2 Channel-0 interrupt enable register(PWMCHOIER)
Base address : 0x4000_5000
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
0 : Match interrupt is not enabled.
W7500P Datasheet Version1.0.4 256 / 460




6‘? IZnet

18.4.3

31 30

1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

Channel-0 interrupt clear register(PWMCHOICR)

Base address : 0x4000_5000
Address offset : 0x08
29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14

13 12 11 10 9 8 7 6 5 4 3 2

(e

oIc

MIC

W

W

18.4.4

31

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

Channel-0 Timer/Counter Register (PWMCHOTCR)

Base address : 0x4000_5000
Address offset : 0x0C
Reset value : 0x0000_0000

TCR

[31:0] TCR - Timer/Counter register
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Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM
output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.4.5 Channel-0 Prescale Counter Register (PWMCHOPCR)

Base address : 0x4000_5000
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.4.6 Channel-0 Prescale Register (PWMCHOPR)
Base address : 0x4000_5000
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5 - 0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.
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18.4.7 Channel-0 Match Register (PWMCHOMR)

Base address : 0x4000_5000
Address offset : 0x18
Reset value : 0x0000_0000

31 0
MR
R/W
[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.4.8 Channel-0 Limit Register (PWMCHOLR)
Base address : 0x4000_5000
Address offset : 0x1C
Reset value : 0x0000_0000
31 0
LR
R/W
[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.4.9 Channel-0 Up-Down Mode Register (PWMCHOUDMR)
Base address : 0x4000_5000
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UDM
R/W
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[0] UDM - Up-Down mode

0 : TC runs up count.

1 : TC runs down count.

18.4.10 Channel-0 Timer/Counter Mode Register (PWMCHOTCMR)

Base address : 0x4000_5000
Address offset : 0x24
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TCM

R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.
01 : Counter mode with counting driven by rising edge external input .
10 : Counter mode with counting driven by falling edge external input.
11 : Counter mode with counting driven by rising and falling edge external

input.

18.4.11 Channel-0 PWM output Enable and External input Enable
Register (PWMCHOPEEER)

Base address : 0x4000_5000
Address offset : 0x28
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable
00 : PWM output is disable and external input is disable.
01 : PWM output is disable and external input is enable.

10 : PWM output is enable and external input is disable.
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18.4.12 Channel-0 Capture Mode Register (PWMCHOCMR)

Base address : 0x4000_5000
Address offset : 0x2C
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
M
R/W
[0] CM - Capture mode
0 : Timer/Counter is captured when external input signal is rising edge.
1 : Timer/Counter is captured when external input signal is falling edge.
18.4.13 Channel-0 Capture Register (PWMCHOCR)
Base address : 0x4000_5000
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.4.14 Channel-0 Periodic Mode Register (PWMCHOPDMR)
Base address : 0x4000_5000
Address offset : 0x34
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDM
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R/W
[0] PDM - Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and
then continues counting periodically.
1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and
then stops counting.
18.4.15 Channel-0 Dead Zone Enable Register (PWMCHODZER)
Base address : 0x4000_5000
Address offset : 0x38
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.4.16 Channel-0 Dead Zone Counter Register (PWMCHODZCR)
Base address : 0x4000_5000
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZC
R/W

[9:0] DZC - Dead Zone Counter value

Dead zone generation counter value register. If the DZE bit in DZER is 1, dead

zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.5  Register map

The following Table 20 summarizes the PWM Channel-0 registers.

Table 20 PWM channel 0 register map and

reset values

Offset | Register |HiR QX RN SKQIS QRIS 0SBSOS ojoinion simiaj-doldHa
o0 | PWMCHOR | 81 &1 €0 88 8} 9} 6y 81 & 809y 81 8 &) 918 810 g &8 8181 8 &) ) 9 91 5| G| 5|Channel-0 interrupt register
X(
reset value 0 0 O
004 pwmcHOER | 81 8| 8] 8] 8| 8| 81 &) 81 8| 8] 8] 8| 8| 8| 8] 81 8] 8| 8] B} 8| 8] 8 8|8l Bl Y &Y % % Channel-0 interrupt enable register|
X(
reset value 0{ 0 O
008 pwMmcHOICR | &F &1 &1 81 8| 8| 8] &1 &) &1 &] &1 &} &| &} 81 8} 8] 8} &) 8] &} 6] &1 &) & &) &1 & 5 % \é Channel-0 interrupt clear register
IX(
reset value Write only register
ox0C PWMCHOTCR TCR Channel-0 Timer/Counter Register
X
resetvalue | 07 0] 0 0f o o] of of of of of of of of o of of of o of of of of of of o of of of of of o
pwmcroecr | 81 8| 81 8| 8| 8| 81 8| 8| 8] 8| 8| 8| 8| 8] 8| E 8| Ll e 8L 8 e ee PCR om0 Prescale Counter
0x10 Register
reset value OE 0! OE Ol OE 0
oaa | PWMCHOPR (1RSSR I ] IR S) O Y IS I ) ) O O 1 E O] O ) ) o3 O PR Channel-0 Prescale Register
X.
reset value ol o ol ojofo
o018 PWMCHOMR MR Channel-0 Match Register
X.
resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0
oxiC PWMCHOLR LR Channel-0 Limit Register
X.
resetvalue | 17 1] 1] 1} 1] 1] 1] 1b 1 ] 1] afaf ] 1) ab 1 a] o) ap af af 1l 1) 1l 11 11 1]
o020 |PWMCHOUDMR Sl 8] 818 8| 8| 8181818 0]8]gl eSSBS B L L)Ll e| BB B LL] L g e échannel-o Up-Down Mode Register|
X.
reset value 0
swmcrorevr | 81 8] 81 8] 8| 8| 81 8] 8| 8] 8l 8] 5| 8| 8| 8] 8 8| 8| 8 5| 8| 8] 5] 5| 8| 8] 8| 8] 8| 7om [Channel-0 Timer/Counter Mode
004 (I 2 IR Y ) O A2 52 E ] O 2 51 ) ) O] 2 1 1 1 O] D 1 1 ) ] Register
reset value 0} 0
ewmcroreeer| 8| 8| 8] 8] 8| 8| 8] 81 8] 8] 8] 8] 8| 8| 8] 8] 8| 8| 8| 8| 8| 8| 8] 8| 8| 8| 8| 8] 8] 8| peec |Channel-0 PWM output Enable and
028 (I 21 ] ] I I 1 IR ST N E O ] I 1 1 ) ) O] I 1 1 A O] I I 1 ) ] External input Enable Register
reset value 0j 0
oac | PWMCHOCMR B8] 28] S8 S 0 80| B]B8 OSSO 8|S BB S) LS SIS 8] 8 8] Bi ] Z|cChannel-0 Capture Mode Register
reset value 0
030 PWMCHOCR CR Channel-0 Capture Register
reset value | 0! 0} 0. 0. 0] 0] 0f 0 0! 0] 0i 0i o] o] ol 0] oi o] o] of o] o] 0] o] of of o] o] of ol of 0
034 PWMCHOPDMR| 81 &} 8¢ 8} 8| 8| 81 8} 81 &1 &1 &1 &} 8| &} &1 81 81 81 81 8] 81 &1 &1 &1 &1 &} &} 8 S| & gChannel—O Periodic Mode Register
g
reset value 0
pwmcronzer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8] 8| 8] 8] 8] 8| 8| 8] 8] 8| | R|Channel-0 Dead Zone Enable
038 4 [ I 1 1 1 ) O I 2 53 1 ) O] 2 1 1 ) ] B 1 1 51 1 ] O I ) B |Register
reset value 0
pwmcronzer | 81 81 81 61 8| 8l 8] ¢ 8] o] 8| ¢ 8| 8| 8| 8] ¢] & 8 & 8| ¢ pzC Channel-0 Dead Zone Counter
03C [ I 2 1 Y ) O IO 2 2 1 0 ] B 2 1 ) ) O] I 1 Register
reset value 0] 0f oi ol ofofoioiofo
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18.6  PWM Channel-1 Registers (Base address : 0x4000_5100)

18.6.1 Channel-1 interrupt register(PWMCH1IR)

Base address : 0x4000_5100
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.6.2 Channel-1 interrupt enable register(PWMCH1IER)
Base address : 0x4000_5100
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
0 : Match interrupt is not enabled.
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18.6.3

31 30

1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

Channel-1 interrupt clear register(PWMCH1ICR)

Base address : 0x4000_5100
Address offset : 0x08
29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14

13 12 11 10 9 8 7 6 5 4 3 2

(e

oIc

MIC

W

W

18.6.4

31

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

Channel-1 Timer/Counter Register (PWMCH1TCR)

Base address : 0x4000_5100
Address offset : 0x0C
Reset value : 0x0000_0000

TCR

[31:0] TCR - Timer/Counter register
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Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM
output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.6.5 Channel-1 Prescale Counter Register (PWMCH1PCR)

Base address : 0x4000_5100
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.6.6 Channel-1 Prescale Register (PWMCH1PR)
Base address : 0x4000_5100
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5: 0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.
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18.6.7 Channel-1 Match Register (PWMCH1MR)

Base address : 0x4000_5100
Address offset : 0x18
Reset value : 0x0000_0000

31 0
MR
R/W
[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.6.8 Channel-1 Limit Register (PWMCH1LR)
Base address : 0x4000_5100
Address offset : 0x1C
Reset value : 0x0000_0000
31 0
LR
R/W
[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.6.9 Channel-1 Up-Down Mode Register (PWMCH1UDMR)
Base address : 0x4000_5100
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UDM
R/W
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[0] UDM - Up-Down mode

0 : TC runs up count.

1 : TC runs down count.

18.6.10 Channel-1 Timer/Counter Mode Register (PWMCH1TCMR)

Base address : 0x4000_5100
Address offset : 0x24
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TCM

R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.
01 : Counter mode with counting driven by rising edge external input .
10 : Counter mode with counting driven by falling edge external input.
11 : Counter mode with counting driven by rising and falling edge external

input.

18.6.11 Channel-1 PWM output Enable and External input Enable
Register (PWMCH1PEEER)

Base address : 0x4000_5100
Address offset : 0x28
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable
00 : PWM output is disable and external input is disable.
01 : PWM output is disable and external input is enable.

10 : PWM output is enable and external input is disable.
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18.6.12 Channel-1 Capture Mode Register (PWMCH1CMR)

Base address : 0x4000_5100
Address offset : 0x2C
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
M
R/W
[0] CM - Capture mode
0 : Timer/Counter is captured when external input signal is rising edge.
1 : Timer/Counter is captured when external input signal is falling edge.
18.6.13 Channel-1 Capture Register (PWMCH1CR)
Base address : 0x4000_5100
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.6.14 Channel-1 Periodic Mode Register (PWMCH1PDMR)
Base address : 0x4000_5100
Address offset : 0x34
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDM
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R/W
[0] PDM - Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and
then continues counting periodically.
1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and
then stops counting.
18.6.15 Channel-1 Dead Zone Enable Register (PWMCH1DZER)
Base address : 0x4000_5100
Address offset : 0x38
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.6.16 Channel-1 Dead Zone Counter Register (PWMCH1DZCR)
Base address : 0x4000_5100
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DzZC
R/W

[9:0] DZC - Dead Zone Counter value

Dead zone generation counter value register. If the DZE bit in DZER is 1, dead

zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.7  Register map

The following Table 21 summarizes the PWM Channel-1 registers.

Table 21 PWM channel 1 register map and reset values

Offset | Register |HiR QIR RN SQIS QAR Z SN0 S0 Dd S ojoinion simiaj-dolHa
M EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
X

reset value 0i 0/ O

pwmcHLER | 81 8| 8] 8] 8| 8| 81 &) 81 8| 8] 8] 8| 8| &) 8] 81 8] 8| 8] 8} 8| 8] 8| 8| 8| 8] B & B % % Channel-1 interrupt enable register|
0x04

reset value 0f 0/ O
008 pwMmcHLICR | &F &1 81 81 8| 8| 8] &1 &) &1 &f &1 &} &| &} Si 8f 8] 8} &) S} £} 6| &) &) & &) & & 5 % \é Channel-1 interrupt clear register
IX(

reset value Write only register
ox0C PWMCH1TCR TCR Channel-1 Timer/Counter Register
X

resetvalue | 07 0] 0i 0f o o] of of of of of of of of o of of of o of of of of of of of of of of of of o

PwmMcHiPeR | 81 8| 81 81 8| 8| 81 8 8] 8| 8] 8] 8] 8| &l 8] 8] 8| 8| 8] 8| 8] B8] &) 8] 8 PCR Channel-1 Prescale Counter
0x10 ) Of O OF 0| Of Of OF Of Of O} O Of O O} Of Of Of O} Of O] O O] O O O Register

reset value OE 0! OE 0 OE 0
oaa | PWMCHIPR (1RSSR I ] IR S) O Y IS I ) ) O O 1 E O] O ) ) o3 O PR Channel-1 Prescale Register
X

reset value OE OI OE 0 OE 0
o018 PWMCHIMR MR Channel-1 Match Register
X

resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0

PWMCHILR LR Channel-1 Limit Register
0x1C

reset value 1; 1f 1: 1; 1f 1} 1; 1; 1; 1} 1i 1f 1} 1} 1; 1: 1; 1§ 1, 1y 1; 1} 1} 1j 1; 1} 1} 1} 1; 1; 1} 1
vao |Pvcravowe] 6] ] of ] o] [ o] ] o] ] of o] of o] o] o] o] o] o] o] 6] o] 6] o] 6] o] 6] o] &] 6] &] Zcramer-1 up-Down Moe Register
X. =)

reset value 0

rwvciitemr | 81 81 81 8} 6| 8] 8] ol ol | 8| o o] | ¢ 8| ol 8] & ¢ g 8| 8] ¢ & 8] 8| 8| | g Tem |Chonnel-1 Timer/Counter Mode
o ol o] O of 9| Of 9f O O) Of 0} 0] 9] 9| O} O] O Of 9] O} ¥ O] O O] O O) Of O O @ Register

reset value 0} 0

rwvcrireeer| 81 8] 81 8l 8| 8| 8] ol 8l ] ¢ 8] 5| 8| ¢ & 8] 5| 8| & & 8] 8| 8| | 8| 8] 8] 8] §| peee |Crannel-1 PWM output Enable and
0x28 O O O Of O Of Of O Of Of O} O] O} O Of Of Of Of ¢ Of Of Of O O) Of Of Of O O} O External input Enable Register

reset value 0f 0
oxc | PWMCHICMR B8] 28] S| 8|S0 B BB Bie GBS O B| B S| B S S| E SIS 8] 8 8] 8] ] Z|cChannel-1 Capture Mode Register
X

reset value 0
030 PWMCH1CR CR Channel-1 Capture Register

reset value 0f 0 0 0 Of Of O O O Of O O O Of O O O Of Of O Of Of Of O 0i O Of O Of O O} O
ox34 PWMCHIPDMR| 8 &) 8i &1 &| 8| &f &} i &| &1 8} &} 8] &1 &) &5 8| & 81 &} &} 8] &} &1 8} &1 &) 8} &1 & gChannel—lPeriodic Mode Register
X a

reset value 0

swucrinzer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8] 8| 8] 8] 8] 8| | 8] 8] 8| | Ry|Channel-1 Dead Zone Enable
0x38 o ol o1 O] @ of o] ©1 9] 0y Of 9| 9 ©f o O} o) Of O] | of O} of o] O} @ £1 2 BlRegister

reset value 0

pwmcHiozcr | 8] 8] 81 8l 8| 8| 8l 8l 8l 8l 8/ 8] 8l 8| 8 8] 8 8| 8 8| 8 8 pzC Channel-1 Dead Zone Counter
03C O 9 O 9 9 Of Of Of O 9f O O 9] O] 9} O Of Of O} O] O} O Register

reset value 0] 0f oi ol ofofoioiofo
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18.8  PWM Channel-2 Registers (Base address : 0x4000_5200)

18.8.1 Channel-2 interrupt register(PWMCH2IR)

Base address : 0x4000_5200
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.8.2 Channel-2 interrupt enable register(PWMCH2IER)
Base address : 0x4000_5200
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
0 : Match interrupt is not enabled.
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18.8.3

31 30

1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

Channel-2 interrupt clear register(PWMCH2ICR)

Base address : 0x4000_5200
Address offset : 0x08
29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14

13 12 11 10 9 8 7 6 5 4 3 2

(e

oIc

MIC

W

W

18.8.4

31

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

Channel-2 Timer/Counter Register (PWMCH2TCR)

Base address : 0x4000_5200
Address offset : 0x0C
Reset value : 0x0000_0000

TCR

[31:0] TCR - Timer/Counter register

W7500P Datasheet Version1.0.4

273 / 460




=)

WIZnet

Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM
output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.8.5 Channel-2 Prescale Counter Register (PWMCH2PCR)

Base address : 0x4000_5200
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.8.6 Channel-2 Prescale Register (PWMCH2PR)
Base address : 0x4000_5200
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5: 0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.
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18.8.7 Channel-2 Match Register (PWMCH2MR)

Base address : 0x4000_5200
Address offset : 0x18
Reset value : 0x0000_0000

31 0
MR
R/W
[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.8.8 Channel-2 Limit Register (PWMCH2LR)
Base address : 0x4000_5200
Address offset : 0x1C
Reset value : 0x0000_0000
31 0
LR
R/W
[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.8.9 Channel-2 Up-Down Mode Register (PWMCH2UDMR)
Base address : 0x4000_5200
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UDM
R/W
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[0] UDM - Up-Down mode

0 : TC runs up count.

1 : TC runs down count.

18.8.10 Channel-2 Timer/Counter Mode Register (PWMCH2TCMR)

Base address : 0x4000_5200
Address offset : 0x24
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TCM

R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.
01 : Counter mode with counting driven by rising edge external input .
10 : Counter mode with counting driven by falling edge external input.
11 : Counter mode with counting driven by rising and falling edge external

input.

18.8.11 Channel-2 PWM output Enable and External input Enable
Register (PWMCH2PEEER)

Base address : 0x4000_5200
Address offset : 0x28
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable
00 : PWM output is disable and external input is disable.
01 : PWM output is disable and external input is enable.

10 : PWM output is enable and external input is disable.
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18.8.12 Channel-2 Capture Mode Register (PWMCH2CMR)

Base address : 0x4000_5200
Address offset : 0x2C
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
M
R/W
[0] CM - Capture mode
0 : Timer/Counter is captured when external input signal is rising edge.
1 : Timer/Counter is captured when external input signal is falling edge.
18.8.13 Channel-2 Capture Register (PWMCH2CR)
Base address : 0x4000_5200
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.8.14 Channel-2 Periodic Mode Register (PWMCH2PDMR)
Base address : 0x4000_5200
Address offset : 0x34
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PDM
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R/W
[0] PDM - Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and
then continues counting periodically.
1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and
then stops counting.
18.8.15 Channel-2 Dead Zone Enable Register (PWMCH2DZER)
Base address : 0x4000_5200
Address offset : 0x38
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.8.16 Channel-2 Dead Zone Counter Register (PWMCH2DZCR)
Base address : 0x4000_5200
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DzZC
R/W

[9:0] DZC - Dead Zone Counter value

Dead zone generation counter value register. If the DZE bit in DZER is 1, dead

zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.9  Register map

The following Table 22 summarizes the PWM Channel-2 registers.

Table 22 PWM channel 2 register map and

reset values

Offset | Register |HiR QX RN SKQIS QRIS 0SBSOS ojoinion simiaj-doldHa
M EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
X

reset value 0i 0/ O

pwmcH2IER | 81 8| 8] 8] 8| 8| 81 &) 81 8| 8] 8] 8| o] &) 8|8l 8 8| Bl o) o8B BB LY ST % % Channel-2 interrupt enable register|
0x04

reset value 0f 0/ O
008 pwMmcH2ICR | &F &1 81 81 8| 8| 8] S &) &1 &f &1 &) O| O] Si Bf 8] B} S B} L] B & &) & &) O & 5 % \é Channel-2 interrupt clear register
IX(

reset value Write only register
ox0C PWMCH2TCR TCR Channel-2 Timer/Counter Register
X

resetvalue | 07 0] 0 0f o o] of of of of of of of of o of of of o of of of of of of o of of of of of o

pwmMcHPer | 81 81 81 81 8| 8| 81 8 8 8| 8] 8] 8] 8| 8l 8] 8] 8| 8| 8] 8] 8] B8] &) 8] 8 PCR Channel-2 Prescale Counter
0x10 ) Of O OF O Of Of OF Of Of O} O O] O O} Of Of Of O} Of O] O O] O O O Register

reset value OE 0! OE 0| OE 0
oqa | PWMCHZPR (1RSSR I ] IR S) O Y IS I ) ) O O 1 E O] O ) ) o3 O PR Channel-2 Prescale Register
X

reset value OE OI OE OI OE 0
o018 PWMCH2MR MR Channel-2 Match Register
X

resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0

PWMCH2LR LR Channel-2 Limit Register
0x1C

reset value 1: 1f 1: 1; 1f 1} 1; 1; 1; 1} 1{ 1f 1} 1} 1; 1: 1; 1§ 1, 1y 1; 1} 1} 1j 1; 1} 1} 1} 1§ 1; 1} 1
wao |Pvicravome] 6] ] of ] o] [ o] ] o] ] of o] of o] o] o] o] o] o] o] 6] o] 6] o] 6] o] 6] o] &] 8] &] Zcramer-2 up-Down Moe Register
X. =)

reset value 0

rwvcizremr | 81 81 81 8} 6| 8] 8 ol ol | 8| o o] | ¢ 8| ol 8] ¢ ¢ 5| 8| 8] ¢ & 8] 8| 8| | g Tem |Chonnel-2 Timer/Counter Mode
o ol o] O of 9| Of 9f O O) Of 0} 0] 9] 9| O} O] O Of 9] O} ¥ O] O O] O O) Of O O @ Register

reset value 0} 0

rwvcrzreeer| 81 8] 8] 8l 6| 8| 8] ol ol ] ¢ 8] o] 8| ¢ & 8] 8| 8| & g 8] 8| 8| | 8| 8] 8] 8] §| peee |Crannel-2 PWM output Enable and
0x28 O O O Of O Of Of O Of Of O} O] O} O Of Of Of Of ¢ Of Of Of O O) Of Of Of O O} O External input Enable Register

reset value 0f 0
oxac | PWMCH2CMR Bi 8] 28] S| 8|S0 B BB BiS| OSSO BB BB S| S| E SIS 8] 8 8] 8] 8] Z|cChannel-2 Capture Mode Register
X

reset value 0
030 PWMCH2CR CR Channel-2 Capture Register

reset value 0f 0 0 0 Of Of O O O Of O O O Of O O O Of Of O Of Of Of O 0i O Of O Of O O} O
ox34 PWMCH2PDMR| 8 &) 81 &1 &| 8| &f &} i &| 81 8} &} 8] &1 &) &5 | & 81 &} &} 8] O} &1 B} &1 &) B} O & gChannel—ZPeriodic Mode Register
X a

reset value 0

pwucrizozer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8 8| 8] 8] 8] 8| 8| 8] 8] 8| | R|Channel-2 Dead Zone Enable
0x38 o ol o1 O] @ R E R R R E R E R E R T .

reset value 0

pwmcHzozcr | 8] 8] 81 8l 8| 8| 8l 8l 8l 8l 8l o] 8l 8| 8 8] 8 8| 8 8| 8 8 pzC Channel-2 Dead Zone Counter
03C O 9 O 9 9 Of Of Of O 9f O O 9] O] 9} O Of Of O} O] O} O Register

reset value 0] 0f oi ol ofofoioiofo
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18.10 PWM Channel-3 Registers (Base address : 0x4000_5300)

18.10.1 Channel-3 interrupt register(PWMCH3IR)

Base address : 0x4000_5300
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.10.2 Channel-3 interrupt enable register(PWMCH3IER)
Base address : 0x4000_5300
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
0 : Match interrupt is not enabled.
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1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

18.10.3 Channel-3 interrupt clear register(PWMCH3ICR)

Base address : 0x4000_5300
Address offset : 0x08

31 30 29 28 27 26 25 24 23 22 21 20 19

18

17

16

15 14 13 12 11 10 9 8 7 6 5 4 3

(e

oIc

MIC

W

W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

18.10.4 Channel-3 Timer/Counter Register (PWMCH3TCR)

Base address : 0x4000_5300

Address offset : 0x0C

Reset value : 0x0000_0000
31

TCR

[31:0] TCR - Timer/Counter register
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Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM
output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.10.5 Channel-3 Prescale Counter Register (PWMCH3PCR)

Base address : 0x4000_5300
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.10.6 Channel-3 Prescale Register (PWMCH3PR)
Base address : 0x4000_5300
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5: 0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

W7500P Datasheet Version1.0.4 282 / 460




6‘? IZnet

18.10.7 Channel-3 Match Register (PWMCH3MR)

Base address : 0x4000_5300
Address offset : 0x18
Reset value : 0x0000_0000
31 0

MR

R/W

[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and

PWM output waveform is always 1.

18.10.8 Channel-3 Limit Register (PWMCH3LR)

Base address : 0x4000_5300
Address offset : 0x1C
Reset value : 0x0000_0000
31 0

LR

R/W

[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and

PWM output waveform is always 1.

18.10.9 Channel-3 Up-Down Mode Register (PWMCH3UDMR)

Base address : 0x4000_5300
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UDM
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R/W

[0] UDM - Up-Down mode
0 : TC runs up count.

1 : TC runs down count.

18.10.10 Channel-3 Timer/Counter Mode Register
(PWMCH3TCMR)

Base address : 0x4000_5300
Address offset : 0x24
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

TCM

R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.
01 : Counter mode with counting driven by rising edge external input .
10 : Counter mode with counting driven by falling edge external input.
11 : Counter mode with counting driven by rising and falling edge external

input.

18.10.11 Channel-3 PWM output Enable and External input
Enable Register (PWMCH3PEEER)

Base address : 0x4000_5300
Address offset : 0x28
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable

00 : PWM output is disable and external input is disable.
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01 : PWM output is disable and external input is enable.

10 : PWM output is enable and external input is disable.

18.10.12 Channel-3 Capture Mode Register (PWMCH3CMR)

Base address : 0x4000_5300
Address offset : 0x2C

Reset value : 0x0000_0000
31 30 29 28 27

26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o))
R/W
[0] CM - Capture mode
0 : Timer/Counter is captured when external input signal is rising edge.
1 : Timer/Counter is captured when external input signal is falling edge.
18.10.13 Channel-3 Capture Register (PWMCH3CR)
Base address : 0x4000_5300
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.10.14

Channel-3 Periodic Mode Register (PWMCH3PDMR)
Base address : 0x4000_5300

Address offset : 0x34

Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6

PDM

R/W

[0] PDM - Periodic Mode

0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and

then continues counting periodically.

1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and

then stops counting.

18.10.15 Channel-3 Dead Zone Enable Register

(PWMCH3DZER)

Base address : 0x4000_5300
Address offset : 0x38
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.10.16 Channel-3 Dead Zone Counter Register
(PWMCH3DZCR)
Base address : 0x4000_5300
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DzC
R/W
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[9:0] DZC - Dead Zone Counter value
Dead zone generation counter value register. If the DZE bit in DZER is 1, dead
zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.11 Register map

The following Table 23 summarizes the PWM Channel-3 registers.

Table 23 PWM channel 3 register map and reset values

Offset | Register |HiR QIR RN SQIS QAR Z SN0 S0 Dd S ojoinion simiaj-dolHa
oo | PWMCHIR 8181 8:9 6|88, 8 8, 8/818:8 418 318 888 8 848 888 8 & TS| =[Channel-3 interrupt register
X(
reset value 0 0 O
004 pwmcH3IER | 81 8| 8] 8] 8| 8| 81 &) 81 8| 8] 8] 8| o] &) 8] 81 8 8| 8] B} 8|88 BB B Y LG % % Channel-3 interrupt enable register|
X(
reset value 0{ 0 O
008 pwMCH3ICR | &F &1 81 81 8| 8| 8] &1 &) &1 &f &1 &) &| &} Si 8f 8] B} S B} B} 6| & &) & &) O & 5 % \é Channel-3 interrupt clear register
IX(
reset value Write only register
ox0C PWMCH3TCR TCR Channel-3 Timer/Counter Register
X
resetvalue | 07 0] 0i 0f o o] of of of of of of of of o of of of o of of of of of of of of of of of of o
pwmcrsecr | 81 8| 81 8| 8| 8| 81 8| 8| 8] 8| 8| 8| 8| 8| 8| E 8Ll e 8L 8 8L PCR a3 Prescale Counter
0x10 Register
reset value OE 0! OE Ol OE 0
x4 PWMCH3PR | 8i 81 8 &i & 8| &1 & 8; &1 & 81 &} 6] 81 &1 &} 8| &} & Of & 8] &} &1 B PR Channel-3 Prescale Register
X.
reset value ol o ol ojofo
o018 PWMCH3MR MR Channel-3 Match Register
X.
resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0
oxiC PWMCH3LR LR Channel-3 Limit Register
X.
resetvalue | 17 1] 1] 1} 1] 1] 1] 1b 1) af 1] afaf ] 1) ab 1 a] o) ab abaf 1l 2l 1l a1 b 1]
o020 |PWMCH3UDMR 81 8] 818 & 8] 818181 0]8]g| eSSBS B L L)L e| BB S LL] L g e échannelﬁ Up-Down Mode Register|
X.
reset value 0
swmcratevr | 8| 8] 81 8] 8| 8| 8l 8] 8| 8] 8l 8] 5| 8| 8l 8] 8| 8| 8| 8 5| 8| 8] 5] 5| 8| 8] 8| 8] 8| 7om [Channel-3 Timer/Counter Mode
004 (I 2 IR Y ) O O 2 52 O O] O 2 1 ) ) O] 2 1 51 1 O] I 1 1 ) ) Register
reset value 0} 0
ewmcrizeeeer| 8| 8| 8] 8] 8| 8| 8] 81 8] 8l 8] 8] 8| 8| 8] 8] 8| 8| 8| 8| 8| 8| 8] 8| 8| 8| 8| 8] 8] 8| peec |Channel-3 PWM output Enable and
028 (I 2 ] ] I I 1 IR ST ) O ] I 1 51 ) ) O] I 1 1 A OS] I I 1 ) ] External input Enable Register
reset value 0j 0
oac | PWMCH3CMR IO 0181 0| 0] 81Q1 01881 8]D 0|0 0181018181888 8181818 8818 5Channel-3 Capture Mode Register
reset value 0
030 PWMCH3CR CR Channel-3 Capture Register
reset value | 0! 0} 0! 0. 0] 0] 0f 0 0! 0] 0i 0i o] o] ol 0] oi o] o] of o] o] o] o] of of o] o] of ol of 0
034 PwMCH3PDMR| 81 &} 8i O} S| 8| 81 8} 81 &1 &1 &1 &} 8| &} O1 81 8f 81 81 8] B £] £ &1 &1 &} O} O S| 8 gChannel—S Periodic Mode Register
g
reset value 0
swucranzer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8 8| 8] 8] 8] 8| | 8] 8] 8| | R|Channel-3 Dead Zone Enable
038 4 [ I 1 1 1 ) O I 2 53 1 ) O] 2 1 1 ) ] B 1 1 51 1 ] O I ) B |Register
reset value 0
rwmcrzozer | 8] 8] 81 8| 8] 8| &1 8f &1 8| 8] 8] | 8| | 8] ¢l 8| ¢| 8| | 8 pzC Channel-3 Dead Zone Counter
03C [ I 2 1 Y ) O IO 2 2 1 0 ] B 2 1 ) ) O] I 1 Register
reset value 0] 0f oi ol ofofoioiofo
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18.12 PWM Channel-4 Registers (Base address : 0x4000_5400)

18.12.1 Channel-4 interrupt register(PWMCH4IR)

Base address : 0x4000_5400
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.12.2 Channel-4 interrupt enable register(PWMCH4IER)
Base address : 0x4000_5400
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
0 : Match interrupt is not enabled.
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1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

18.12.3 Channel-4 interrupt clear register(PWMCH4ICR)

Base address : 0x4000_5400
Address offset : 0x08

31 30 29 28 27 26 25 24 23 22 21 20 19

18

17

16

15 14 13 12 11 10 9 8 7 6 5 4 3

(e

oIc

MIC

W

W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

18.12.4 Channel-4 Timer/Counter Register (PWMCH4TCR)

Base address : 0x4000_5400

Address offset : 0x0C

Reset value : 0x0000_0000
31

TCR

[31:0] TCR - Timer/Counter register
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Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM

output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.12.5 Channel-4 Prescale Counter Register (PWMCH4PCR)

Base address : 0x4000_5400
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.12.6 Channel-4 Prescale Register (PWMCH4PR)
Base address : 0x4000_5400
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5: 0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.
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18.12.7 Channel-4 Match Register (PWMCH4MR)

Base address : 0x4000_5400
Address offset : 0x18
Reset value : 0x0000_0000

31 0
MR
R/W
[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.12.8 Channel-4 Limit Register (PWMCH4LR)
Base address : 0x4000_5400
Address offset : 0x1C
Reset value : 0x0000_0000
31 0
LR
R/W
[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.12.9 Channel-4 Up-Down Mode Register (PWMCH4UDMR)
Base address : 0x4000_5400
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UDM
R/W
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[0] UDM - Up-Down mode

0 : TC runs up count.

1 : TC runs down count.

18.12.10 Channel-4 Timer/Counter Mode Register
(PWMCH4TCMR)

Base address : 0x4000_5400
Address offset : 0x24
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

TCM
R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.

01 : Counter mode with counting driven by rising edge external input .

10 : Counter mode with counting driven by falling edge external input.

11 : Counter mode with counting driven by rising and falling edge external

input.

18.12.11 Channel-4 PWM output Enable and External input
Enable Register (PWMCH4PEEER)

Base address : 0x4000_5400

Address offset : 0x28

Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable
00 : PWM output is disable and external input is disable.

01 : PWM output is disable and external input is enable.
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10 : PWM output is enable and external input is disable.

18.12.12 Channel-4 Capture Mode Register (PWMCH4CMR)

Base address : 0x4000_5400
Address offset : 0x2C

Reset value : 0x0000_0000
31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
M
R/W
[0] CM - Capture mode

0 : Timer/Counter is captured when external input signal is rising edge.

1 : Timer/Counter is captured when external input signal is falling edge.

18.12.13 Channel-4 Capture Register (PWMCHA4CR)

Base address : 0x4000_5400
Address offset : 0x30

Reset value : 0x0000_0000

31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.12.14 Channel-4 Periodic Mode Register (PWMCH4PDMR)
Base address : 0x4000_5400
Address offset : 0x34
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PDM
R/W
[0] PDM - Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and
then continues counting periodically.
1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and
then stops counting.
18.12.15 Channel-4 Dead Zone Enable Register
(PWMCH4DZER)
Base address : 0x4000_5400
Address offset : 0x38
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.12.16 Channel-4 Dead Zone Counter Register
(PWMCH4DZCR)
Base address : 0x4000_5400
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DzZC
R/W

[9:0] DZC - Dead Zone Counter value
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Dead zone generation counter value register. If the DZE bit in DZER is 1, dead
zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.13 Register map

The following Table 24 summarizes the PWM Channel-4 registers.

Table 24 PWM channel 4 register map and reset values

Offset | Register |HiR QIR RN SQIS QAR Z SN0 S0 Dd S ojoinion simiaj-dolHa
o0 | PWMCHAR | 8 G0 G0 8L 81 81 Gy 8L & 809y 81 8 8] 918 810 @) &8 91 8] 8 &) § 9 81 5| G| 5|Channel-4 interrupt register
X(
reset value 0 0 O
004 pwmcHater | 81 8| 8] 8] 8| 8| 81 8 81 8| 8] 8] 8| o] &) 818l 8 8| Bl 8| o8 S8 BB YT % % Channel-4 interrupt enable register|
X(
reset value 0{ 0 O
oxg | PWMCHAICR (31 IRE IS N1 I IR E] O iE IR ) R I SR ) O ) I Y I 1 O O3 1 O o] A1 O] 5 % \é Channel-4 interrupt clear register
IX(
reset value Write only register
ox0C PWMCHA4TCR TCR Channel-4 Timer/Counter Register
X
resetvalue | 07 0] 0i 0f o o] of of of of of of of of o of of of o of of of of of of of of of of of of o
pwmcriancr | 81 8| 81 8| 8| 8| 81 8| 8| 8] 8| 8| 8| 8| 8] 8| E 8| Ll e 8| 8 8L PCR a4 Prescale Counter
0x10 Register
reset value OE 0! OE Ol OE 0
x4 PWMCH4PR | 8¢ 81 8 &i & 8| &1 &f 8; &1 & 81 & O] 8] &1 &} 8| &} 8 Sf &) 8] O} &1 B PR Channel-4 Prescale Register
X.
reset value ol o ol ojofo
o018 PWMCH4MR MR Channel-4 Match Register
X.
resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0
oxiC PWMCH4LR LR Channel-4 Limit Register
X.
resetvalue | 17 1] 1] 1} 1] 1] 1] 1b 1) af 1] afaf ] 1) ab 1 a] o) ab abaf 1l 2l 1l a1 b 1]
o020 |PWMCHAUDMR 81 8] 818 & 8] 818181 0]8]g| eSSBS B L L)L e| BB S LL] L g e échannel-A Up-Down Mode Register|
X.
reset value 0
swmcratenr | 81 8] 81 8] 8| | 8l 8] 8| 8] 8l 8] 5| 8| 8] 8] 8 8| 8| 8 5| 8| 8] 5] 5| 8| 8] 8| 8] 8| 7cMm [Channel-4 Timer/Counter Mode
004 (I 2 IR Y ) O O 2 52 O O] O 2 1 ) ) O] 2 1 51 1 O] I 1 1 ) ) Register
reset value 0} 0
ewmcraeeeer| 8| 8| 8] 8] 8| 8| 8] 81 8] 8] 8] 8] 8| 8| 8] 8] 8| 8| 8| 8| 8| 8| 8] 8| 8| 8| 8| 8] 8] 8| peec |Channel-4 PWM output Enable and
028 (I 2 ] ] I I 1 IR ST ) O ] I 1 51 ) ) O] I 1 1 A OS] I I 1 ) ] External input Enable Register
reset value 0j 0
oac | PWMCHACMR IO 0181 0| 0] 81Q1 01881 8]D 0|0 0181018181888 8181818 8818 gchannel-él Capture Mode Register
reset value 0
030 PWMCH4CR CR Channel-4 Capture Register
reset value | 0! 0} 0! 0. 0] 0] 0f 0 0! 0] 0i 0i o] o] ol 0] oi o] o] of o] o] o] o] of of o] o] of ol of 0
034 PWMCH4PDMR| 8 &) 8i &1 &) 8| &f &} i &| 81 8} &} 8] &1 &) &5 8| & 81 &} &} 8] &} &1 B} &1 &) B} O & gChannel—A Periodic Mode Register
g
reset value 0
pwmcranzer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8 8| 8] 8] 8] 8| 8| 8] 8] 8| | R|Channel-4 Dead Zone Enable
038 (I 2 2 1 ) O I 2 53 E O ] I 2 F ) ) O] 2 1 51 1 O] I 1 1 ) ] I B |Register
reset value 0
pwmcranzer | 81 81 81 61 8| 8l 8] ¢ 8] o] 8| ¢ 8| 8| 8| 8] ¢ & 8 & 8| ¢ pzC Channel-4 Dead Zone Counter
03C [ I 2 1 Y ) O IO 2 2 1 0 ] B 2 1 ) ) O] I 1 Register
reset value 0] 0f oi ol ofofoioiofo
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18.14 PWM Channel-5 Registers (Base address : 0x4000_5500)

18.14.1 Channel-5 interrupt register(PWMCH5IR)

Base address : 0x4000_5500
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.14.2 Channel-5 interrupt enable register(PWMCH5IER)
Base address : 0x4000_5500
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
0 : Match interrupt is not enabled.
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1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

18.14.3 Channel-5 interrupt clear register(PWMCH5ICR)

Base address : 0x4000_5500
Address offset : 0x08

31 30 29 28 27 26 25 24 23 22 21 20 19

18

17

16

15 14 13 12 11 10 9 8 7 6 5 4 3

(e

oIc

MIC

W

W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

18.14.4 Channel-5 Timer/Counter Register (PWMCH5TCR)

Base address : 0x4000_5500

Address offset : 0x0C

Reset value : 0x0000_0000
31

TCR

[31:0] TCR - Timer/Counter register
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Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM
output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.14.5 Channel-5 Prescale Counter Register (PWMCH5PCR)

Base address : 0x4000_5500
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.14.6 Channel-5 Prescale Register (PWMCH5PR)
Base address : 0x4000_5500
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5: 0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.
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18.14.7 Channel-5 Match Register (PWMCH5MR)

Base address : 0x4000_5500
Address offset : 0x18
Reset value : 0x0000_0000

31 0
MR
R/W
[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.14.8 Channel-5 Limit Register (PWMCH5LR)
Base address : 0x4000_5500
Address offset : 0x1C
Reset value : 0x0000_0000
31 0
LR
R/W
[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.14.9 Channel-5 Up-Down Mode Register (PWMCH5UDMR)
Base address : 0x4000_5500
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UDM
R/W
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[0] UDM - Up-Down mode

0 : TC runs up count.

1 : TC runs down count.

18.14.10 Channel-5 Timer/Counter Mode Register
(PWMCH5TCMR)

Base address : 0x4000_5500
Address offset : 0x24
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

TCM
R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.

01 : Counter mode with counting driven by rising edge external input .

10 : Counter mode with counting driven by falling edge external input.

11 : Counter mode with counting driven by rising and falling edge external

input.

18.14.11 Channel-5 PWM output Enable and External input
Enable Register (PWMCH5PEEER)

Base address : 0x4000_5500

Address offset : 0x28

Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable
00 : PWM output is disable and external input is disable.

01 : PWM output is disable and external input is enable.
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10 : PWM output is enable and external input is disable.

18.14.12 Channel-5 Capture Mode Register (PWMCH5CMR)
Base address : 0x4000_5500

Address offset : 0x2C

Reset value : 0x0000_0000
31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
M
R/W
[0] CM - Capture mode

0 : Timer/Counter is captured when external input signal is rising edge.

1 : Timer/Counter is captured when external input signal is falling edge.

18.14.13 Channel-5 Capture Register (PWMCH5CR)

Base address : 0x4000_5500
Address offset : 0x30

Reset value : 0x0000_0000

31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.14.14 Channel-5 Periodic Mode Register (PWMCH5PDMR)
Base address : 0x4000_5500
Address offset : 0x34
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PDM
R/W
[0] PDM - Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and
then continues counting periodically.
1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and
then stops counting.
18.14.15 Channel-5 Dead Zone Enable Register
(PWMCH5DZER)
Base address : 0x4000_5500
Address offset : 0x38
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.14.16 Channel-5 Dead Zone Counter Register
(PWMCH5DZCR)
Base address : 0x4000_5500
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DzZC
R/W

[9:0] DZC - Dead Zone Counter value
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Dead zone generation counter value register. If the DZE bit in DZER is 1, dead
zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.15 Register map

The following Table 25 summarizes the PWM Channel-5 registers.

Table 25 PWM channel 5 register map and reset values

Offset | Register |HiR QIR RN SQIS QAR Z SN0 S0 Dd S ojoinion simiaj-dolHa
M EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE T
X

reset value 0i 0/ O
004 pwmcHsIER | 81 8| 8] 8] 8| 8| 81 &) 81 8| 8] 8] 8| o] &) 8] 8l 8] 8| 8] B} 8|88 B8 BY ST % % Channel-5 interrupt enable register|
X

reset value 0f 0/ O
008 pwMmCHSICR | &F &1 &1 81 8| 8| 8] &1 &) &1 &f &1 &) &| &} Si 8f 8] 8} S B} £} 6| &) &) & &) O & 5 % \é Channel-5 interrupt clear register
IX(

reset value Write only register
ox0C PWMCHSTCR TCR Channel-5 Timer/Counter Register
X

resetvalue | 07 0] 0i 0f o o] of of of of of of of of o of of of o of of of of of of of of of of of of o

pwmMcHseer | 81 81 81 81 8| 8| 81 8 8 8| 8] 8] 8] 8| &l 8] 8] 8| 8| 8] 8| 8] B8] &) 8] 8 PCR Channel-5 Prescale Counter
0x10 ) Of O OF 0| Of Of OF Of Of O} O Of O O} Of Of Of O} Of O] O O] O O O Register

reset value OE 0! OE 0| OE 0
oqa | PWMCHSPR (SHIRSE ISR I ] IR S) O Y IS I ) ) O O 1 1 O] O ) ) o3 O I PR Channel-5 Prescale Register
X

reset value OE OI OE OI OE 0
o018 PWMCH5MR MR Channel-5 Match Register
X

resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0

PWMCHS5LR LR Channel-5 Limit Register
0x1C

reset value 1; 1f 1: 1; 1f 1} 1; 1; 1; 1} 1i 1f 1} 1} 1; 1: 1; 1§ 1, 1y 1; 1} 1} 1j 1; 1} 1} 1} 1; 1; 1} 1
oao |Pvicrsuowe] 6] ] of ] o] [ o] ] o] ] of o] of o] o] o] o] o] o] o] 6] o] 6] o] 6] o] 6] o] 6] o] &] Zcramer-s up-Down Moe Register
X. =)

reset value 0

rwvcstemr | 81 81 81 ) 6| 8 8 ol ol | 8| o o] 8| ¢ 8| ol 8] & ¢ 5| 8| 8] & & 8] 8| 8| | g Tem |Chonnel-5 Timer/Counter Mode
o ol o] O of 9| Of 9f O O) Of 0} 0] 9] 9| O} O] O Of 9] O} ¥ O] O O] O O) Of O O @ Register

reset value 0} 0

rwvcrspeeer| 1 8] 8] 8l 6| 8| 8] ol ol ] ¢ 8] o] 8| ¢ & 8] 5| 8| ¢ g 8| 5| 8| | 8| 8] 8] 8] §| peee |Crannel-5 PWM output Enable and
0x28 O O O Of O Of Of O Of O} O} O] O} O Of Of Of Of ¢ Of Of Of O O Of Of Of O O} O External input Enable Register

reset value 0f 0
oxac | PWMCHSCMR B8] 28] S8 S8 B BB BiS GBS OB| B BB S S| E S8 8] 8 8] 8] 8] Z|channel-5 Capture Mode Register
X

reset value 0
030 PWMCH5CR CR Channel-5 Capture Register

reset value 0f 0 0 0 Of Of O O O Of O O O Of O O O Of Of O Of Of Of O 0i O Of O Of O O} O
ox34 PWMCHSPDMR| 8 &) 8i &1 &| 8| &f &} i &| 81 8} &} 8] &1 &} &5 8| & 81 &} &} 8] &} &1 8} &1 &) B} &1 & gChannel—S Periodic Mode Register
X a

reset value 0

swmcnsozer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8 8| 8] 8] 8] 8| | 8] 8] 8| | R|Channel-5 Dead Zone Enable
0x38 RN E R RN R R R R T b

reset value 0

pwmcHsozcr | 8] 8] 81 8l 8| 8| 8l 8l 8l 8l 8l ol 8l 8| 8 8] 8 8|8 8| 8 8 pzC Channel-5 Dead Zone Counter
03C O 9 O 9 9 Of Of Of O 9f O O 9] O] 9} O Of Of O} O] O} O Register

reset value 0] 0f oi ol ofofoioiofo
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18.16 PWM Channel-6 Registers (Base address : 0x4000_5600)

18.16.1 Channel-6 interrupt register(PWMCH®6IR)

Base address : 0x4000_5600
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.16.2 Channel-6 interrupt enable register(PWMCHG6IER)
Base address : 0x4000_5600
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
0 : Match interrupt is not enabled.
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1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

18.16.3 Channel-6 interrupt clear register(PWMCH6ICR)

Base address : 0x4000_5600
Address offset : 0x08

31 30 29 28 27 26 25 24 23 22 21 20 19

18

17

16

15 14 13 12 11 10 9 8 7 6 5 4 3

(e

oIc

MIC

W

W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

18.16.4 Channel-6 Timer/Counter Register (PWMCH6TCR)

Base address : 0x4000_5600

Address offset : 0x0C

Reset value : 0x0000_0000
31

TCR

[31:0] TCR - Timer/Counter register
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Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM

output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.16.5 Channel-6 Prescale Counter Register (PWMCH6PCR)

Base address : 0x4000_5600
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.16.6 Channel-6 Prescale Register (PWMCH6PR)
Base address : 0x4000_5600
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5:0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.
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18.16.7 Channel-6 Match Register (PWMCH6MR)

Base address : 0x4000_5600
Address offset : 0x18
Reset value : 0x0000_0000

31 0
MR
R/W
[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.16.8 Channel-6 Limit Register (PWMCH6LR)
Base address : 0x4000_5600
Address offset : 0x1C
Reset value : 0x0000_0000
31 0
LR
R/W
[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and
PWM output waveform is always 1.
18.16.9 Channel-6 Up-Down Mode Register (PWMCH6UDMR)
Base address : 0x4000_5600
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UDM
R/W
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[0] UDM - Up-Down mode

0 : TC runs up count.

1 : TC runs down count.

18.16.10 Channel-6 Timer/Counter Mode Register
(PWMCH6TCMR)

Base address : 0x4000_5600
Address offset : 0x24
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

TCM
R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.

01 : Counter mode with counting driven by rising edge external input .

10 : Counter mode with counting driven by falling edge external input.

11 : Counter mode with counting driven by rising and falling edge external

input.

18.16.11 Channel-6 PWM output Enable and External input
Enable Register (PWMCH6PEEER)

Base address : 0x4000_5600

Address offset : 0x28

Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable
00 : PWM output is disable and external input is disable.

01 : PWM output is disable and external input is enable.
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10 : PWM output is enable and external input is disable.

18.16.12 Channel-6 Capture Mode Register (PWMCH6CMR)

Base address : 0x4000_5600
Address offset : 0x2C

Reset value : 0x0000_0000
31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
M
R/W
[0] CM - Capture mode

0 : Timer/Counter is captured when external input signal is rising edge.

1 : Timer/Counter is captured when external input signal is falling edge.

18.16.13 Channel-6 Capture Register (PWMCH6CR)

Base address : 0x4000_5600
Address offset : 0x30

Reset value : 0x0000_0000

31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.16.14 Channel-6 Periodic Mode Register (PWMCH6PDMR)
Base address : 0x4000_5600
Address offset : 0x34
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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PDM
R/W
[0] PDM - Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and
then continues counting periodically.
1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and
then stops counting.
18.16.15 Channel-6 Dead Zone Enable Register
(PWMCHG6DZER)
Base address : 0x4000_5600
Address offset : 0x38
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.16.16 Channel-6 Dead Zone Counter Register
(PWMCH6DZCR)
Base address : 0x4000_5600
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DzZC
R/W

[9:0] DZC - Dead Zone Counter value
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Dead zone generation counter value register. If the DZE bit in DZER is 1, dead
zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.17 Register map

The following Table 26 summarizes the PWM Channel-5 registers.

Table 26 PWM channel 6 register map and reset values

Offset | Register |HiR QIR RN SQIS QAR Z SN0 S0 Dd S ojoinion simiaj-dolHa
o0 | PWMCHEIR | 81 G0 G0 81 81 9 Gy 81 & 809y 81 8 &) 98 810 g 8 81 8] 8 &) § 9 81 5| 5| 5|Channel-6 interrupt register
X(
reset value 0 0 O
004 pwmcHeler | 81 8| 8] 8] 8| 8| 81 &) 81 8| 8] 8] 8| 8| &) 8] 8l 8 8| 8l B} 8|88 BB LYY % % Channel-6 interrupt enable register|
X(
reset value 0{ 0 O
008 pwMmcHeICR | &F &1 &1 81 8| 8| 8] &1 &) &1 &f &1 &) &| &} Si Of 8] 8} S B} L] 6] & &) & &) O & 5 % \é Channel-6 interrupt clear register
IX(
reset value Write only register
ox0C PWMCH6TCR TCR Channel-6 Timer/Counter Register
X
resetvalue | 07 0] 0i 0f o o] of of of of of of of of o of of of o of of of of of of of of of of of of o
pwmcrercR | 81 8| 81 8| 8| 8| 81 8| 8| 8] 8| 8| 8| 8| 8] 8| & 8| gl e 8| 8 e ee PCR ot © Prescale Counter
0x10 Register
reset value OE 0! OE Ol OE 0
oqa | PWMCHEPR (SHIRSE ISR I ] IR S) O Y IS I ) ) O O 1 1 O] O ) ) o3 O I PR Channel-6 Prescale Register
X.
reset value ol o ol ojofo
o018 PWMCH6MR MR Channel-6 Match Register
X.
resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0
oxiC PWMCH6LR LR Channel-6 Limit Register
X.
resetvalue | 17 1] 1] 1} 1] 1] 1] 1b 1) af 1] afaf ] 1) ab 1 a] o) ab abaf 1l 2l 1l a1 b 1]
o020 |PWMCHEUDMR 81 8] 818 & 8] 818181 0]8]g| eSSBS B L L)L e| BB S LL] L g e échannel-G Up-Down Mode Register|
X.
reset value 0
swmcrstevz | 81 8] 81 8] 8| 8| 8l 8] 8| 8] 8l 8] 5| 8| 8l 8] 8 8| 8| 8 5| 8| 8] 5] 5| 8| 8] 8| 8] 8| 7cMm [Channel-6 Timer/Counter Mode
004 (I 2 IR Y ) O O 2 52 O O] O 2 1 ) ) O] 2 1 51 1 O] I 1 1 ) ) Register
reset value 0} 0
ewmcrereeer| 8| 8| 8] 8] 8| 8| 8] 81 8] 8] 8] 8] 8| 8| 8] 8 8| 8| 8| 8 8| 8| 8] 8| 8| 8| 8| 8] 8] 8| peec |Channel-6 PWM output Enable and
028 (I 2 ] ] I I 1 IR ST ) O ] I 1 51 ) ) O] I 1 1 A OS] I I 1 ) ] External input Enable Register
reset value 0j 0
oac | PWMCHECMR B8] 08 OO S0 80808 OSSO 8|S BB S S| E SIS 8] 8 8] i 8] Z[cChannel-6 Capture Mode Register
reset value 0
030 PWMCH6CR CR Channel-6 Capture Register
reset value | 0! 0} 0! 0. 0] 0] 0f 0 0! 0] 0i 0i o] o] ol 0] oi o] o] of o] o] o] o] of of o] o] of ol of 0
034 PWMCH6PDMR| 81 &} 8i O} S| 8| 81 8} 81 &1 &1 &1 &} 8| &} Si 81 8f 81 81 8] B £] & &1 &1 &} O O O 8 gChannel—G Periodic Mode Register
g
reset value 0
swucrenzer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8] 8| 8] 8] 8] 8| 8| 8] 8] 8| | Ry|Channel-6 Dead Zone Enable
038 (I 2 2 1 ) O I 2 53 E O ] I 2 F ) ) O] 2 1 51 1 O] I 1 1 ) ] I B |Register
reset value 0
pwmcrsnzer | 81 81 81 1 8| 8l 8] ¢ 8] o] 8| ¢ ¢l 8| 8| ] ¢ & 8 & 8] ¢ pzC Channel-6 Dead Zone Counter
03C [ I 2 1 Y ) O IO 2 2 1 0 ] B 2 1 ) ) O] I 1 Register
reset value 0] 0f oi ol ofofoioiofo
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18.18 PWM Channel-7 Registers (Base address : 0x4000_5700)
18.18.1 Channel-7 interrupt register(PWMCH7IR)
Base address : 0x4000_5700
Address offset : 0x00
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Cl ol MI
R R R
[0] MI - Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] OI - Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI - Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
18.18.2 Channel-7 interrupt enable register(PWMCH7IER)
Base address : 0x4000_5700
Address offset : 0x04
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CIE | OIE | MIE
R/W | R/W | R/W
[0] MIE - Match Interrupt Enabled.
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18.18.3

31 30

0 : Match interrupt is not enabled.
1 : Match interrupt is enabled.
[1] OIE - Overflow Interrupt Enable.
0 : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE - Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

Channel-7 interrupt clear register(PWMCH7ICR)

Base address : 0x4000_5700
Address offset : 0x08
29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14

13 12 11 10 9 8 7 6 5 4 3 2

(e

oIc

MIC

W

W

18.18.4

31

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC - Match Interrupt

0 : No action.

1 : Match interrupt is cleared.
[1] OIC - Overflow Interrupt

0 : No action.

1 : Overflow Interrupt is cleared.
[2] CIC - Capture Interrupt Clear.

0 : No action.

1 : Capture Interrupt is cleared.

Channel-7 Timer/Counter Register (PWMCH7TCR)

Base address : 0x4000_5700
Address offset : 0x0C
Reset value : 0x0000_0000

TCR

W7500P Datasheet Version1.0.4

317 / 460




6‘? IZnet

[31:0] TCR - Timer/Counter register
Timer/Counter register. These register hold the current values of the
Timer/Counter(TC). The TC is incremented every PR cycles. When the TC is
reached to value of match register, the match interrupt is occurred and PWM
output waveform becomes 0. When the TC is reached to the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

18.18.5 Channel-7 Prescale Counter Register (PWMCH7PCR)

Base address : 0x4000_5700
Address offset : 0x10
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCR
R
[5:0] PC - Prescale Counter register
Prescale Counter register. These registers hold the current values of prescale
counter(PC). The PC is incremented to the value stored in PR. When the PC is
reached to PR, the TC is incremented and the PC is reset as 0.
18.18.6 Channel-7 Prescale Register (PWMCH7PR)
Base address : 0x4000_5700
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PR
R/W

[5:0] PR - Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.
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18.18.7 Channel-7 Match Register (PWMCH7MR)

Base address : 0x4000_5700
Address offset : 0x18
Reset value : 0x0000_0000
31 0

MR

R/W

[31:0] MR - Match Register
Match register. The MR can generate a match interrupt and PWM output
waveform becomes 0 when the TC is reached to the MR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and

PWM output waveform is always 1.

18.18.8 Channel-7 Limit Register (PWMCH7LR)

Base address : 0x4000_5700
Address offset : 0x1C
Reset value : 0x0000_0000
31 0

LR

R/W

[31:0] LR - Limit Register
Limit Register. The LR can generate an overflow interrupt and PWM output
waveform becomes 1 when the TC is reached to the LR. Match register should
be smaller than limit register(LR). If not, match interrupt is not occurred and

PWM output waveform is always 1.

18.18.9 Channel-7 Up-Down Mode Register (PWMCH7UDMR)

Base address : 0x4000_5700
Address offset : 0x20
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UDM
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R/W

[0] UDM - Up-Down mode
0 : TC runs up count.

1 : TC runs down count.

18.18.10 Channel-7 Timer/Counter Mode Register
(PWMCH7TCMR)

Base address : 0x4000_5700
Address offset : 0x24
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

TCM

R/W

[1:0] TCM - Timer/Counter mode
00 : Timer mode.
01 : Counter mode with counting driven by rising edge external input .
10 : Counter mode with counting driven by falling edge external input.
11 : Counter mode with counting driven by rising and falling edge external

input.

18.18.11 Channel-7 PWM output Enable and External input
Enable Register (PWMCH7PEEER)

Base address : 0x4000_5700
Address offset : 0x28
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

PEEE

R/W

[1:0] PEEE - PWM output Enable and External input Enable

00 : PWM output is disable and external input is disable.
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01 : PWM output is disable and external input is enable.

10 : PWM output is enable and external input is disable.

18.18.12 Channel-7 Capture Mode Register (PWMCH7CMR)

Base address : 0x4000_5700
Address offset : 0x2C

Reset value : 0x0000_0000
31 30 29 28 27

26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o))
R/W
[0] CM - Capture mode
0 : Timer/Counter is captured when external input signal is rising edge.
1 : Timer/Counter is captured when external input signal is falling edge.
18.18.13 Channel-7 Capture Register (PWMCH7CR)
Base address : 0x4000_5700
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R
[31:0] CR - Capture Register
Capture register. The CR is loaded with the value of the TC when external
input signal is triggered.
18.18.14

Channel-7 Periodic Mode Register (PWMCH7PDMR)
Base address : 0x4000_5700

Address offset : 0x34

Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22

21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6

PDM

R/W

[0] PDM - Periodic Mode

0 : Periodic mode. When the TC is reached to the LR, the TC returns to 0 and

then continues counting periodically.

1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and

then stops counting.

18.18.15 Channel-7 Dead Zone Enable Register

(PWMCH7DZER)

Base address : 0x4000_5700
Address offset : 0x38
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DZE
R/W
[0] DZE - Dead Zone Enable
0 : Dead zone generation is disabled.
1 : Dead zone generation is enabled.
18.18.16 Channel-7 Dead Zone Counter Register
(PWMCH7DZCR)
Base address : 0x4000_5700
Address offset : 0x3C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DzC
R/W

[9:0] DZC - Dead Zone Counter value
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Dead zone generation counter value register. If the DZE bit in DZER is 1, dead
zone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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18.19 Register map

The following Table 27 summarizes the PWM Channel-5 registers.

Table 27 PWM channel 7 register map and reset values

Offset | Register |HiR QIR RN SQIS QAR Z SN0 S0 Dd S ojoinion simiaj-dolHa
M EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
X

reset value 0i 0/ O
004 pwmcH7IER | 81 8| 8] 8] 8| 8| 81 &) 81 8| 8] 8] 8| 8| &) 8] 81 8] 8| 8] B} 8| 8] 8 8|8 BlY Y % % Channel-7 interrupt enable register|
X

reset value 0f 0/ O
008 pwMCH7ICR | &F &1 81 81 8| 8| 8] &1 &) &1 &f &1 &) &| &} 81 8f 8] 8} &) 8] &} 6] & &) & &) & & 5 % \é Channel-7 interrupt clear register
IX(

reset value Write only register
ox0C PWMCH7TCR TCR Channel-7 Timer/Counter Register
X

resetvalue | 07 0] 0i 0f o o] of of of of of of of of o of of of o of of of of of of of of of of of of o

pwmMcH7Per | 81 81 81 81 8| 8| 81 8 8] 8| 8] 8] 8] 8| &l 8] 8] 8| 8| 8] 8| 8] 8] &) 8] 8 PCR Channel-7 Prescale Counter
0x10 ) Of O OF 0| Of Of OF Of Of O} O Of O O} Of Of Of O} Of O] O O] O O O Register

reset value OE 0! OE 0| OE 0
oxa | PWMCHTPR (SHIRSE ISR I ] IR S) O Y IS I ) ) O O 1 1 O] O ) ) o3 O I PR Channel-7 Prescale Register
X

reset value OE OI OE OI OE 0
o018 PWMCH7MR MR Channel-7 Match Register
X

resetvalue | 0! 0] 0! of o o] ol of of o o] of of o o] of of of of of of of of o] of of of of of of of 0

PWMCH7LR LR Channel-7 Limit Register
0x1C

reset value 1; 1f 1: 1; 1f 1} 1; 1; 1; 1} 1i 1f 1} 1} 1; 1: 1; 1§ 1, 1y 1; 1} 1} 1j 1; 1} 1} 1} 1; 1; 1} 1
oao |Pvcrmoowe] 6] ] o] ] o] [ o] ] o] ] of o] of o] o] o] o] o] o] o] 6] o] 6] o] 6] o] 6] o] 6] 6] &] Zcramer-7 up-Down Moe Register
X. =)

reset value 0

rwvchriemr | 81 81 81 8} 6| 8] 8] ol ol | 8| o o] | ¢ 8| ol 8] & ¢ 5| 8| 8] & & 8] 8| 8| | g Tem |Chonnel-7 Timer/Counter Mode
o ol o] O of 9| Of 9f O O) Of 0} 0] 9] 9| O} O] O Of 9] O} ¥ O] O O] O O) Of O O @ Register

reset value 0} 0

rwvcrrreeer| 81 8] 81 8l 6| 8| 8] ol 8l ] ¢| 8] o] 8] ¢ & 8] 5| 8| ¢ g 8] 5| 8| | 8| 8] 8] 8] §| peee |Crannel-7 PWM output Enable and
0x28 O O O Of O Of Of O Of O} O} O] O} O Of Of Of Of ¢ Of Of Of O O Of Of Of O O} O External input Enable Register

reset value 0f 0
oxac | PWMCHTCMR B8] 28] S| 8|S0 B BB Bie] GBS O B| B BB S S| E SIS 8] 8 8] 8] 8] Z|cChannel-7 Capture Mode Register
X

reset value 0
030 PWMCH7CR CR Channel-7 Capture Register

reset value 0f 0 0 0 Of Of O O O Of O O O Of O O O Of Of O Of Of Of O 0i O Of O Of O O} O
ox34 PWMCH7PDMR| 8 &) 8i &1 &| 8| &f &} i &| 81 8} &} 8] &1 &) &5 | & 81 &} &} 8] &} &1 B} &1 &) B} O & gChanneIJPeriodic Mode Register
X a

reset value 0

swucrrozer | 81 81 81 81 8| 8| 8] 8l 8 ] 8l 8] 8| 8| ¢l 8] 81 8| 8| 8] 8 8| 8] 8] 8] 8| | 8] 8] 8| | Ry|Channel-7 Dead Zone Enable
0x38 RN E R RN R R R R T b

reset value 0

pwmcHozcr | 8] 8] 81 8l 8| 8| 8l 8l 8l ol 8/ 8] 8l 8| 8 8] 8 8| 8 8| 8 8 pzC Channel-7 Dead Zone Counter
03C O 9 O 9 9 Of Of Of O 9f O O 9] O] 9} O Of Of O} O] O} O Register

reset value 0] 0f oi ol ofofoioiofo
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18.20 PWM Common Registers (Base address : 0x4000_5800)

18.20.1 Interrupt Enable Register (IER)

Base address : 0x4000_5800
Address offset : 0x00
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IE7 IE6 IE5 IE4 IE3 IE2 IE1 IEO
R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

[0] IEO - Channel O Interrupt Enable

0 : Channel 0 interrupt is disabled.

1 : Channel 0 interrupt is enabled.
[1] IET1 - Channel 1 Interrupt Enable

0 : Channel 1 interrupt is disabled.

1 : Channel 1 interrupt is enabled.
[2] IE2 - Channel 2 Interrupt Enable

0 : Channel 2 interrupt is disabled.

1 : Channel 2 interrupt is enabled.
[3] IE3 - Channel 3 Interrupt Enable

0 : Channel 3 interrupt is disabled.

1 : Channel 3 interrupt is enabled.
[4] IE4 - Channel 4 Interrupt Enable

0 : Channel 4 interrupt is disabled.

1 : Channel 4 interrupt is enabled.
[5] IE5 - Channel 5 Interrupt Enable

0 : Channel 5 interrupt is disabled.

1 : Channel 5 interrupt is enabled.
[6] IE6 - Channel 6 Interrupt Enable

0 : Channel 6 interrupt is disabled.

1 : Channel 6 interrupt is enabled.
[7] IE7 - Channel 7 Interrupt Enable

0 : Channel 7 interrupt is disabled.

1 : Channel 7 interrupt is enabled.
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18.20.2 Start/Stop Register (SSR)

Base address : 0x4000_5800
Address offset : 0x04
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SS7 | SS6 | SS5 | SS4 | SS3 | SS2 | SS1 | SSO
R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

[0] SSO - Channel O Timer/Counter Start or Stop
0 : Timer/Counter stop.

1 : Timer/Counter start.

[1] SS1 - Channel 1 Timer/Counter Start or Stop.

0 : Timer/Counter stop.

1 : Timer/Counter start.

[2] SS2 - Channel 2 Timer/Counter Start or Stop.

0 : Timer/Counter stop.

1 : Timer/Counter start.

[3] SS3 - Channel 3 Timer/Counter Start or Stop.

0 : Timer/Counter stop.

1 : Timer/Counter start.

[4] SS4 - Channel 4 Timer/Counter Start or Stop.

0 : Timer/Counter stop.

1 : Timer/Counter start.

[5] SS5 - Channel 5 Timer/Counter Start or Stop.

0 : Timer/Counter stop.

1 : Timer/Counter start.

[6] SS6 - Channel 6 Timer/Counter Start or Stop.

0 : Timer/Counter stop.

1 : Timer/Counter start.

[7] SS7 - Channel 7 Timer/Counter Start or Stop.

0 : Timer/Counter stop.

1 : Timer/Counter start.

18.20.3 Pause Register (PSR)

Base address : 0x4000_5800
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Address offset : 0x04
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PS7 | PS6 | PS5 | PS4 | PS3 | PS2 | PS1 | PSO
R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

The Timer/Counter is paused after TC is reached to value of limit register.

[0] PSO - Channel 0 Timer/Counter Pause
0 : Timer/Counter is not paused

1 : Timer/Counter is paused.

[1] PS1 - Channel 1 Timer/Counter Pause.

0 : Timer/Counter is not paused.

1 : Timer/Counter is paused.

[2] PS2 - Channel 2 Timer/Counter Pause.

0 : Timer/Counter is not paused.

1 : Timer/Counter is paused.

[3] PS3 - Channel 3 Timer/Counter Pause.

0 : Timer/Counter is not paused.

1 : Timer/Counter is paused.

[4] PSO - Channel 4 Timer/Counter Pause.

0 : Timer/Counter is not paused.

1 : Timer/Counter is paused.

[5] PSO - Channel 5 Timer/Counter Pause.

0 : Timer/Counter is not paused.

1 : Timer/Counter is paused.

[6] PSO - Channel 6 Timer/Counter Pause.

0 : Timer/Counter is not paused.

1 : Timer/Counter is paused.

[7] PSO - Channel 7 Timer/Counter Pause.

0 : Timer/Counter is not paused.

1 : Timer/Counter is paused.
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18.21

Register map

The following Table 28 summarizes the PWM Common registers.

Table 28 PWM common register map and reset values

Offset | Register | R QIR FI QIO I QNARQANN 2SS0 OSoenionsimodolHd
R EEEEEEEE R EEEEEEEE e
X
reset value 0l 0] 0] 0] O] O] O] O
“ ni » ni » ol v 0t u “ 7% ) ol » 0l v [ ) “ ni v wi v Wi O i mi N O .
SSR Of O OF OF 9| Of ©F Of O O OF Of Of Of Of i Vi O} O} D} Vi Vi Of O Liwn| wulunl ynl vl vl a|Start/Stop register
0x04 fSE IR INCH NN ol B o B B o) IR I CH N CE I CH B cl Bl BN o ol ol Bl o) Nl I ) ) ) el i) V2D Bl Bl A
reset value 0l 0] 0] 0] O] O] O] O
© wi n 0t » nl v 0t u “ wi n ol v ni v ni v © wni v wi n Wi OINnE T MmE N O .
PSR Of Of OF O Of §f Di O D U O Of Of Of O] 9i Ui Vi O} D] D Vi Of O wiwvluninl ni vl vl o|Pause register
0x08 O 9 O 9 O Of O 9 Of Of O Of O} O O} O Of O O] O O Of O O DD DD NN DD
reset value 0l 0] 0] 0] O] O] O] O
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19 Dual timers

19.1 Introduction

The dual timer consists two programmable 32-bit or 16-bit Free-running counters(FRCs) that
can generate interrupts when they reach 0. There are two dual timers and 4 FRCs. One dual
timers has one interrupt handler, resulting in two interrupts of timers. Also one dual timer has
one clock but two clock enable signals. Users can select one repetition modes one-shot or
wrapping mode, and wrapping mode consists free-running and periodic mode. Two FRCs are
one set so two FRCs has one clock, reset, and interrupt but each FRC has an individual clock

enable.

19.2 Features

*  One dual timer has two Free-Running Counters(FRCs).

e One dual timer has one interrupt handler and one clock.

e One dual timer has two clock enable signals.

* There are 2 dual timers.

* A 32-bit or a 16-bit down counter.

e One of the following repetition modes: one-shot and wrapping mode.

*  One of the following wrapping modes: Free-running and periodic mode.

e There is a prescaler that can divide down the clock rate by 1, 16, or 256.

Control Load
Load
BG Load BG Load
Value
N
Control
IntClear
RIS Value . .
16-bit or 32-bit

‘ 0x0000_0000
Clear _
| e

Hlnterrupt—{ Interrupt Register ’L Interrupt { = |

Figure 42 Block diagram of Dualtimer
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19.3  Functional description
19.3.1 Clock and clock enable

The dual timers contain PCLK and TIMERCLK clock inputs. PCLK is the main APB system clock
and is used by the register interface. TIMERCLK is the input to the prescale units and the

decrementing counters. PCLK and TIMERCLK are synchronous.

The dual timers consist two programmable 32-bit Free-Running Counters(FRC) which operate
independently. The two timers operate from one TIMERCLK but Each FRC is controlled

independently by individual clock enable.

19.3.2 Timer size

Users can select FRC as 16-bit or 32-bit using the control register.

19.3.3 Prescaler

The timer has a prescaler that can divide down the enabled clock rate by 1, 16 or 256.

19.3.4 Repetition mode

There are two repetition mode: one-shot and wrapping mode. Wrapping mode has two modes:

free-running and periodic mode.

One-shot mode
The counter generates an interrupt once. When the counter reaches 0, it halts until
users reprogram it. Users can do this as below:
® C(lear the one-shot count bit in the control register, in which case the count
proceeds according to the selection of wrapping mode(free-running or
periodic mode).

® Write a new value to the Load Value register.

Wrapping mode
Free-running mode
The counter wraps after reaching its zero value, and continues to count down from

the maximum value. This is the default mode.

Periodic mode
The counter generates an interrupt at a constant interval, reloading the original value

after wrapping past zero.
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19.3.5 Interrupt

An interrupt is generated when the counter reaches 0 and is only cleared when the interrupt
clear register is accessed.

The register holds the value until the interrupt is cleared.

Users can mask interrupts by writing 0 to the Interrupt Enable bit in the control register. Users
can read the following from status registers:
* Raw interrupt status before masking.

*  Final interrupt status after masking.

The interrupts from the individual timers after masking are logically ORed into a combined

interrupt.

19.3.6 Operation

The operation of each timer is identical. The timer is loaded by writing to the load register
and counts down to 0 if enabled. When a counter is already running, writing to the load register
causes the counter to immediately restart at the new value. Writing to the background load
value has no effect on the current count. In periodic mode, the counter continues to decrease

to 0 and restart from the new load value.

An interrupt is generated when 0 is reached. Users can clear the interrupt by writing to the
clear register. If users select one-shot mode, the counter halts when it reaches 0 until users

deselect one-shot mode or write a new load value.

Otherwise, after reaching a zero count, if the timer is operating in free-running mode, it
continues to decrease from its maximum value. If users select periodic mode, the timer
reloads the count value from the load register and continues to decrease. In this mode, the

counter effectively generates a periodic interrupt.
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19.3.7 How to set the dual timers

Wrapping

Set the clock enable

Set the Load register

Timer size :
16-bit or 32-bit

Prescale :
1, 16, or 256

Interrupt :
enable or disable

Repetition mode :
Wrapping or one-shot

mode

TimerControl[0] =0

16-bit : TimerControl[1]
32-bit : TimerControl[1]

0
1

1 : TimerControl[3:2] = 0
16 : TimerControl[3:2] = 1
256 : TimerControl[3:2] = 2

Disable : TimerControl[5] = 0
Ensable : TimerControl[5] = 1

One-shot mode

Free-running mode

TimerControl[0] =0

Wrapping mode :
Free-running or
Periodic mode

TimerControl[0] = 1

Periodic mode

TimerControl[0] =1

Figure 43 The Dual timer setting flow

One-shot count mode
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19.4  Dual timer0_0 Registers (Base address : 0x4000_1000)
19.4.1 Timer0_0 Load Register(DUALTIMERO_OTimerLoad)
Base address : 0x4000_1000
Address offset : 0x00
Reset value : 0x0000_0000
31 0
TLR
R/W
[31:0] TLR - Timer Load Register
This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.
19.4.2 Timer0_0 Value Register(DUALTIMERO_OTimerValue)
Base address : 0x4000_1000
Address offset : 0x04
Reset value : OxFFFF_FFFF
31 0
TVR
R
[31:0] TVR - Timer Value Register
This register provides the current value of the decrementing counter.
19.4.3 Timer0_0 Control Register(DUALTIMERO_OTimerControl)
Base address : 0x4000_1000
Address offset : 0x08
Reset value : 0x0000_0020
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TE | TM | IE TP TS | oC
R/W | R/W | RIW R/W R/W | R/IW

[0] OC - One-shot Count
0 : Wrapping mode, default.

1 : One-shot mode.
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[1] TS - Timer Size
0 : 16-bit counter, default.
1 : 32-bit counter.

[3:2] TP - Timer Prescale.

00 : 0 stages of prescale, clock is divided by 1, default.

01 : 4 stages of prescale, clock is divided by 16.

10 : 8 stages of prescale, clock is divided by 256.

11 : Undefined, do not use.
[5] IE - Interrupt Enable.
0 : Timer Interrupt disable.
1 : Timer Interrupt enabled, default.
[6] TM - Timer Mode.
0 : Timer is in free-running mode, default.
1 : Timer is in periodic mode.
[7] TE - Timer Enable.
0 : Timer disabled, default.

1 : Timer enabled.

19.4.4 Timer0_0 Interrupt Clear Register
(DUALTIMERO_OTimerIntClr)

Base address : 0x4000_1000
Address offset : 0x0C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIC
W
[0] TIC - Interrupt Clear
Set to this register clears the interrupt output from the counter.
19.4.5 Timer(0_0 Raw Interrupt Status Register
(DUALTIMERO_QOTimerRIS)
Base address : 0x4000_1000
Address offset : 0x10
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIS
R
[0] RIS - Raw Interrupt Status Register
This register indicates the raw interrupt status from the counter. This value
is ANDed with the timer interrupt enable bit from the Timer Control Register
to create the masked interrupt, that is passed to the interrupt output pin.
19.4.6 Timer0_0 Masked Interrupt Status Register
(DUALTIMERO_OTimerMIS)
Base address : 0x4000_1000
Address offset : Ox14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MIS
R

[0] MIS - Masked Interrupt Status Register

This register indicates the masked interrupt status from the counter. This

value is the logical AND of the raw interrupt status with the timer interrupt enable bit

from the Timer Control Register, and is the same value that is passed to the interrupt

output pin.

19.4.7 Timer0_0 Background Load Register
(DUALTIMERO_OTimerBGLoad)

Base address : 0x4000_1000
Address offset : 0x18
Reset value : 0x0000_0000

31

BGL

R/W

[31:0] BGL - Background Load Register
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This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.

This register provides an alternative method of accessing the TimerlLoad
Register. The difference is that writes to TimerBGLoad Register do not cause
the counter to immediately restart from the new value.

Reading from this register returns the same value returned from TimerlLoad

Register.
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19.5

Register map

The following Table 29 summarizes the Dual timer 0_0 registers.

Table 29 Dual timer 0_0 register map and reset values

Offse] Register selala[ne[a s[aiaalR[ala[nialals[ala[a[efo[=[~[e[w[v[m[~] ~olsa
0300 DUALTIMERO_OTimerLoad TLR Timer0_0 Load Register
X
reset value 0 o] ol of of of o: of of of of of of of of of o] of o] of o] of 0of of o] of o] of of 0/ of 0
0x04 DUALTIMERO_OTimerValue TVR Timer0_0 Value Register
X
reset value 1101 1] 1 1] 1]y ay a1, 11111
ox0 PUALTIMERO_OTimerContro S 0818 818 8|S 88 008 880 088888888y d & 2 g|Timeoo Control Register
X
reset value 0 0 1 0f 0; 0f O
puALTIMER0_OTimertntcle | 81 81 81 8| 8 8| 81 8| & 8l 8] 8| 8| 8| 8l 8 81 8| 8l 8| 8| 8 8 & B Bl 8 8| 8| 8] g| g limero-0 nterrupt Clear
ox0C R EEEEEEEEEEEEEEEEEEE R R L e
reset value Write only register
DUALTIMERO_OTimerRis | 81 81 81 8| 81 8] 8: 8] 81 81 8] 8| o] 8| 81 8| 8l 8| ¢l 8| 8| 8l 8 8 8 8| 8| ¢] 8| 8| 8| g me0-0 Raw Interrupt Status
0x10 R EEEEEEEEEEEEEEEEE R R e -
reset value 0
pUALTIMER0_oTimerMis | 81 81 81 8| 8 8] 8 8l 8 81 8l 8l 8/ 8 o 8l 8 8l 8| 8l 8| 8 8 8l 8 8| 8 8| 8] § | L|TiMer0.0 Masked Interrupt
ox14 Sl ep s ) e 8 2 81 &) S &) S EF S1 EF &1 E) S S 2] S B 2 &} S £ 8] £ 81 £ Slctatus Register
reset value 0
DUALTIMERO_OTimer8GLoad BGL Timer0_0 Background Load
0x18 Register
reset value 0 0i 0f o[ ol of oi of of of o] of of of 0i of o] of o] of of of o] 0o o] of of of o] 0f 0] 0
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19.6  Dual timer0_1 Registers (Base address : 0x4000_1020)
19.6.1 Timer0_1 Load Register(DUALTIMERO_1TimerLoad)
Base address : 0x4000_1020
Address offset : 0x00
Reset value : 0x0000_0000
31 0
TLR
R/W
[31:0] TLR - Timer Load Register
This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.
19.6.2 Timer0_1 Value Register(DUALTIMERO_1TimerValue)
Base address : 0x4000_1020
Address offset : 0x04
Reset value : OxFFFF_FFFF
31 0
TVR
R
[31:0] TVR - Timer Value Register
This register provides the current value of the decrementing counter.
19.6.3 Timer0_1 Control Register(DUALTIMERO_1TimerControl)
Base address : 0x4000_1020
Address offset : 0x08
Reset value : 0x0000_0020
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TE | TM | IE TP TS | oC
R/W | R/W | RIW R/W R/W | R/IW

[0] OC - One-shot Count
0 : Wrapping mode, default.

1 : One-shot mode.
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[1] TS - Timer Size
0 : 16-bit counter, default.
1 : 32-bit counter.

[3:2] TP - Timer Prescale.

00 : 0 stages of prescale, clock is divided by 1, default.

01 : 4 stages of prescale, clock is divided by 16.

10 : 8 stages of prescale, clock is divided by 256.

11 : Undefined, do not use.
[5] IE - Interrupt Enable.
0 : Timer Interrupt disable.
1 : Timer Interrupt enabled, default.
[6] TM - Timer Mode.
0 : Timer is in free-running mode, default.
1 : Timer is in periodic mode.
[7] TE - Timer Enable.
0 : Timer disabled, default.

1 : Timer enabled.

19.6.4 Timer0_1 Interrupt Clear Register
(DUALTIMERO_1TimerIntClr)

Base address : 0x4000_1020
Address offset : 0x0C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IC
W
[0] IC - Interrupt Clear
Set to the this register clears the interrupt output from the counter.
19.6.5 Timer(0_1 Raw Interrupt Status Register
(DUALTIMERO_1TimerRIS)
Base address : 0x4000_1020
Address offset : 0x10
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4

RIS

[0] RIS - Raw Interrupt Status Register

This register indicates the raw interrupt status from the counter. This value

is ANDed with the timer interrupt enable bit from the Timer Control Register

to create the masked interrupt, that is passed to the interrupt output pin.

19.6.6 Timer0_1 Masked Interrupt Status Register
(DUALTIMERO_1TimerMIS)

Base address : 0x4000_1020
Address offset : 0x14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20

19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4

MIS

[0] MIS - Masked Interrupt Status Register

This register indicates the masked interrupt status from the counter. This

value is the logical AND of the raw interrupt status with the timer interrupt

enable bit from the Timer Control Register, and is the same value that is

passed to the interrupt output pin.

19.6.7 Timer0_1 Background Load Register
(DUALTIMERO_1TimerBGLoad)

Base address : 0x4000_1020
Address offset : 0x18

Reset value : 0x0000_0000
31

BGL

R/W

[31:0] BGL - Background Load Register
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This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.

This register provides an alternative method of accessing the TimerLoad
Register. The difference is that writes to TimerBGLoad Register do not cause
the counter to immediately restart from the new value.

Reading from this register returns the same value returned from TimerlLoad

Register.
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19.7

Register map

The following Table 30 summarizes the Dual timer 0_1 registers.

Table 30 Dual timer 0_1 register map and reset values

Offse] Register selala[ne[a s[aiaalR[ala[nialals[ala[a[efo[=[~[e[w[v[m[~] ~olsa
0300 DUALTIMERO_1TimerLoad TLR Timer0_1 Load Register
X
reset value 0 o] ol of of of o: of of of of of of of of of o] of o] of o] of 0of of o] of o] of of 0/ of 0
0x04 DUALTIMERO_1TimerValue TVR Timer0_1 Value Register
X
reset value 1101 1] 1 1] 1]y ay a1, 11111
ox0g PUALTIMERO_1TimerContro S 0818 818 8|S 88 008 880 088888888y g & 2 g|TimeolControl Register
X
reset value 0 0 1 0f 0; 0f O
puALTIMER0_tTimertntcle | 81 81 81 8| 8 8| 81 8| & 8l 8] 8| 8| 8| 8l 8 81 8| 8l 8| 8| 8 8 & o 8| 8| 8| 8| 8] | Tmero-L Interrupt Clear
ox0C R EEEEEEEEEEEEEEEEEEEEE R R L e
reset value Write only register
DUALTIMERO_ITimerRIS | 81 81 81 8| 8] 8| 81 8| 8 8l 8] 8| 8] 8| 8] 8 81 8| 8] 8| 8| 8] &) 8 8| 8| 8| 8| 8 §i g| |lmer0-1 Raw Interrupt Status
0x10 R EEEEEEEEEEEEEEEEEE R R e -
reset value 0
puALTIMER0_1TimerMis | 81 81 81 8| 8 8] 8 8l 8 81 8l 8l 8/ 8 5 8l 8 8l 8| 8l 8| 8 8| 8l 8 8| 8| 8| 8] § | LTmer0L Masked Interrupt
ox14 Sl ep s e S e 8 2 81 &) S &) S EF S1 EF &1 EF & ) 2 S B 2 &} ) £ 8] £ 81 £ Slctatus Register
reset value 0
DUALTIMERO_1Timer8GLoad BGL Timer0_1 Background Load
0x18 Register
reset value 0 0i 0f o[ ol of oi of of of o] of of of 0i of o] of o] of of of o] 0o o] of of of o] 0f 0] 0
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19.8 Dual Timer 0 Clock Enable Register (Base address :
0x4000_1080)

19.8.1 Timer0_0 Clock Enable Register (TIMCLKENO_O)

Base address : 0x4000_1080
Address offset : 0x00
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CE

R/W

[0] CE - Clock Enable Register
0 : Clock disable

1 : Clock enable

19.8.2 Timer0_1 Clock Enable Register (TIMCLKENO_1)

Base address : 0x4000_1080
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CE

R/W

[0] CE - Clock Enable Register
0 : Clock disable

1 : Clock enable
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19.9  Register map

The following Table 31 summarizes the Dual timer O registers.

Table 31 Dual timer 0 clock enable register map and reset values

Offset| Register

R R RS N B RS R R N R B = e ] e I I I ] = B K K K I B K T Rl S |
mveikenoo| 81 81 81 8 8l 8| 8l 8l 8] 8 8| 8| 8l 8| 8l 8| 8| 8] 8] 8| 8] 8] 8| 8] 8] 8| 8] 8] 8] §| B yy|Timer0 Clock Enable
0x00 it St St Wt et e et M et et ottt et At et S s M St Nt Nt Mt Nt S Register
reset value 0
TIMCLKENO_1| ¢ & &§ & slol gl ol alola|olaolalolelolslo s olalslsle s ley TimgrO,l Clock Enable
0x04 - ~ - - ~ il it e et i e el Il I Register
reset value 0
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19.10 Dual timer1_0 Registers (Base address : 0x4000_2000)
19.10.1 Timer1_0 Load Register(DUALTIMER1_OTimerLoad)
Base address : 0x4000_2000
Address offset : 0x00
Reset value : 0x0000_0000
31 0
TLR
R/W
[31:0] TLR - Timer Load Register
This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.
19.10.2 Timer1_0 Value Register(DUALTIMER1_OTimerValue)
Base address : 0x4000_2000
Address offset : 0x04
Reset value : OxFFFF_FFFF
31 0
TVR
R
[31:0] TVR - Timer Value Register
This register provides the current value of the decrementing counter.
19.10.3 Timer1_0 Control Register(DUALTIMER1_OTimerControl)
Base address : 0x4000_2000
Address offset : 0x08
Reset value : 0x0000_0020
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TE | TM | IE TP TS | oC
R/W | R/W | RIW R/W R/W | R/IW

[0] OC - One-shot Count
0 : Wrapping mode, default.

1 : One-shot mode.
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[1] TS - Timer Size
0 : 16-bit counter, default.
1 : 32-bit counter.

[3:2] TP - Timer Prescale.

00 : 0 stages of prescale, clock is divided by 1, default.

01 : 4 stages of prescale, clock is divided by 16.

10 : 8 stages of prescale, clock is divided by 256.

11 : Undefined, do not use.
[5] IE - Interrupt Enable.
0 : Timer Interrupt disable.
1 : Timer Interrupt enabled, default.
[6] TM - Timer Mode.
0 : Timer is in free-running mode, default.
1 : Timer is in periodic mode.
[7] TE - Timer Enable.
0 : Timer disabled, default.

1 : Timer enabled.

19.10.4 Timer1_0 Interrupt Clear Register
(DUALTIMER1_QOTimerIntClr)

Base address : 0x4000_2000
Address offset : 0x0C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IC
W
[0] IC - Interrupt Clear
Set to the this register clears the interrupt output from the counter.
19.10.5 Timer1_0 Raw Interrupt Status Register
(DUALTIMER1_QTimerRIS)
Base address : 0x4000_2000
Address offset : 0x10
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4

RIS

[0] RIS - Raw Interrupt Status Register

This register indicates the raw interrupt status from the counter. This value

is ANDed with the timer interrupt enable bit from the Timer Control Register

to create the masked interrupt, that is passed to the interrupt output pin.

19.10.6 Timer1_0 Masked Interrupt Status Register
(DUALTIMER1_QOTimerMIS)

Base address : 0x4000_2000
Address offset : 0x14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20

19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4

MIS

[0] MIS - Masked Interrupt Status Register

This register indicates the masked interrupt status from the counter. This

value is the logical AND of the raw interrupt status with the timer interrupt enable bit

from the Timer Control Register, and is the same value that is passed to the interrupt

output pin.

19.10.7 Timer1_0 Background Load Register
(DUALTIMER1_OTimerBGLoad)

Base address : 0x4000_2000

Address offset : 0x18

Reset value : 0x0000_0000
31

BGL

R/W

[31:0] BGL - Background Load Register
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This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.

This register provides an alternative method of accessing the TimerLoad
Register. The difference is that writes to TimerBGLoad Register do not cause
the counter to immediately restart from the new value.

Reading from this register returns the same value returned from TimerlLoad

Register.
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19.11

Register map

The following Table 32 summarizes the Dual timer 1_0 registers.

Table 32 Dual timer 1_0 register map and reset values

Offse] Register selala[ne[a s[aiaalR[ala[nialals[ala[a[efo[=[~[e[w[v[m[~] ~olsa
0300 DUALTIMER1_OTimerLoad TLR Timer1_0 Load Register
X
reset value 0 o] ol of of of o: of of of of of of of of of o] of o] of o] of 0of of o] of o] of of 0/ of 0
0x04 DUALTIMER1_OTimerValue TVR Timer1_0 Value Register
X
reset value 1101 1] 1 1] 1]y ay a1, 11111
ox0g PUALTIMER1_OTimerContro $ 0818 818 8|S 88 008 880 088888888y g & 2 g|TimerloControl Register
X
reset value 0 0 1 0f 0; 0f O
puALTIMERT_oTimertntcle | 81 81 81 8| 8 8| 81 8| & 8l 8] 8| 8| 8| 8l 8 81 8| 8l 8| 8| 8 8 & o 8| 8| 8| 8| 8] | TmerL-0 nterrupt Clear
ox0C R EEEEEEEEEEEEEEEEEEEEE R R L e
reset value Write only register
DUALTIMERL 0TimerRIs | 81 81 81 8| 8] 8| 81 8| 8 8l 8] 8| 8] 8| 8] 8 81 8| 8] 8| 8| 8] & 8 8| & 8| 8| 8 §i §| |lmerL-O Raw Interrupt Status
0x10 R R EEEEEEEEEEEEEEEEEE R R e v
reset value 0
puALTIMERLoTimerMis | 81 81 81 8| 8 8] 8 8l 8 81 8l 8l 8/ 8 5 8l 8 8l 8| 8l 8| 8 8 8l 8 8| 8 8| 8] § | LTMerl0 Masked Interrupt
ox14 Sl ep s e S e 8 2 8 &) S &) S EF S1 EF &1 EF S ) 2 S B 2 &} S £ 8] £ 81 £ Slctatus Register
reset value 0
DUALTIMER1_OTimer8GLoad BGL Timerl_0 Background Load
0x18 Register
reset value 0 0i 0f o[ ol of oi of of of o] of of of 0i of o] of o] of of of o] 0o o] of of of o] 0f 0] 0
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19.12 Dual timer1_1 Registers (Base address : 0x4000_2020)
19.12.1 Timer1_1 Load Register(DUALTIMER1_1TimerLoad)
Base address : 0x4000_2020
Address offset : 0x00
Reset value : 0x0000_0000
31 0
TLR
R/W
[31:0] TLR - Timer Load Register
This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.
19.12.2 Timer1_1 Value Register(DUALTIMER1_1TimerValue)
Base address : 0x4000_2020
Address offset : 0x04
Reset value : OxFFFF_FFFF
31 0
TVR
R
[31:0] TVR - Timer Value Register
This register provides the current value of the decrementing counter.
19.12.3 Timer1_1 Control Register(DUALTIMER1_1TimerControl)
Base address : 0x4000_2020
Address offset : 0x08
Reset value : 0x0000_0020
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TE | TM | IE TP TS | oC
R/W | R/W | RIW R/W R/W | R/IW

[0] OC - One-shot Count
0 : Wrapping mode, default.

1 : One-shot mode.
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[1] TS - Timer Size
0 : 16-bit counter, default.
1 : 32-bit counter.
[3:2] TP - Timer Prescale.
00 : 0 stages of prescale, clock is divided by 1, default.
01 : 4 stages of prescale, clock is divided by 16.
10 : 8 stages of prescale, clock is divided by 256.
11 : Undefined, do not use.
[5] IE - Interrupt Enable.
0 : Timer Interrupt disable.
1 : Timer Interrupt enabled, default.
[6] TM - Timer Mode.
0 : Timer is in free-running mode, default.
1 : Timer is in periodic mode.
[7] TE - Timer Enable.
0 : Timer disabled, default.

1 : Timer enabled.

19.12.4 Timer1_1 Interrupt Clear Register
(DUALTIMER1_1TimerIntClr)

Base address : 0x4000_2020
Address offset : 0x0C

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IC
W
[0] IC - Interrupt Clear
Set to the this register clears the interrupt output from the counter.
19.12.5 Timer1_1 Raw Interrupt Status Register
(DUALTIMER1_1TimerRIS)
Base address : 0x4000_2020
Address offset : 0x10
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4

RIS

[0] RIS - Raw Interrupt Status Register

This register indicates the raw interrupt status from the counter. This value

is ANDed with the timer interrupt enable bit from the Timer Control Register

to create the masked interrupt, that is passed to the interrupt output pin.

19.12.6 Timer1_1 Masked Interrupt Status Register
(DUALTIMER1_1TimerMIS)

Base address : 0x4000_2020
Address offset : 0x14
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20

19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4

MIS

[0] MIS - Masked Interrupt Status Register

This register indicates the masked interrupt status from the counter. This

value is the logical AND of the raw interrupt status with the timer interrupt enable bit

from the Timer Control Register, and is the same value that is passed to the interrupt

output pin.

19.12.7 Timer1_1 Background Load Register
(DUALTIMER1_1TimerBGLoad)

Base address : 0x4000_2020

Address offset : 0x18

Reset value : 0x0000_0000
31

BGL

R/W

[31:0] BGL - Background Load Register
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This register contains the value from which the counter is to decrement. This
is the value used to reload the counter when Periodic mode is enabled, and
the current count reaches 0.

This register provides an alternative method of accessing the TimerlLoad
Register. The difference is that writes to TimerBGLoad Register do not cause
the counter to immediately restart from the new value.

Reading from this register returns the same value returned from TimerLoad

Register.

W7500P Datasheet Version1.0.4 353 / 460



dﬂ?IZnet

19.13 Register map

The following Table 33 summarizes the Dual timer 1_1 registers.

Table 33 Dual timer 1_1 register map and reset values

Offse] Register selala[ne[a s[aiaalR[ala[nialals[ala[a[efo[=[~[e[w[v[m[~] ~olsa
0300 DUALTIMER1_1TimerLoad TLR Timerl_1 Load Register
X
reset value 0 o] ol of of of o: of of of of of of of of of o] of o] of o] of 0of of o] of o] of of 0/ of 0
0x04 DUALTIMER1_1TimerValue TVR Timerl_1 Value Register
X
reset value 11 1 1) 1 1) 1 1) 1 1 1) 1) 1) 1} 1) 1) 1) 1p 1] 1) 1} 1 171 1] 1 11111
oxog PUALTIMERL 1TimerContro S 0818 818 8|S 88 008 880 088 888088y d & 2 g|TimerllControl Register
X
reset value 0f 0f 1 0} 0f 0 O
. wi ni vl vl vl ol Vi ol Vi o] V] vl V] B V] Bl Bl V] B Vi 9] Vi V] Vi » vl vl wi v wiy|Timerl_1 Interrupt Clear
DUALTIMER?_ITimerIntClr [ 81 81 81 8] 8] 8| 8 8| 8 8] 81 8| 8] 8| 8 8} 8] 8] 8| 8] 8|8 & 8 & 8| ¢ 8 8| 8 g™
0x0C R EEEEEEEEEEE NN EEEEEEEEE R L
reset value Write only register
DUALTIMERL 1TimerRIs | 81 81 81 8| 8] 8| 81 8| 8 8] 8] 8| 8] 8| 8] 8| 8 8| 8] 8| 8| 8] 8] 8] 8| 8| 8| 8| 8| 8} g| g|lmerL- Raw Interrupt Status
0x10 R R R EEE R EEEE R RN EEEEEE I R .
reset value 0
puALTIMERL_1TimerMis | 81 81 81 8| 8 8] 8 8l 8 81 8l 8l 8/ 8 5 5l 8 8l 8l 8l 8| 8 8| 8l 8 8| 8 8| 8] § | LTmerll Masked Interrupt
ox14 Sl ep s e ) e 8 2 81 &) S &) S EF S1 EF &1 S & ) 2] S B 2 &} ) £ 8] £ 81 £ Slctatus Register
reset value 0
DUALTIMER1_1Timer8GLoad BGL Timerl_1 Background Load
0x18 Register
reset value 0 0i 0f o[ ol of oi of of of o] of of of 0i of o] of o] of of of o] 0o o] of of of o] 0f 0] 0
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19.14 Dual Timer 1 Clock Enable Register (Base address :
0x4000_2080)

19.14.1 Timer1_0 Clock Enable Register (TIMCLKEN1_0)

Base address : 0x4000_2080
Address offset : 0x00
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CE

R/W

[0] CE - Clock Enable Register
0 : Clock disable

1 : Clock enable

19.14.2 Timer1_1 Clock Enable Register (TIMCLKEN1_1)

Base address : 0x4000_2080
Address offset : 0x20
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CE

R/W

[0] CE - Clock Enable Register
0 : Clock disable

1 : Clock enable
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19.15 Register map

The following Table 34 summarizes the Dual timer 1 registers.

Table 34 Dual timer 1 clock enable

Offset|

register map and reset values

Register [Hi R QXN QRIS VARNIRKXAIT 92 ID N DiSiojo~iojm o - ofdHT
mmekenso| 81 81 8l 81 ol 8] 8l ol 8! 8l ol 8| 8l ol 8l 8l 8] 8 8 8] 8] 8l 8| 8] 8 8| 8] 8| 8| ! p| w[Timerl.0 Clock Enable
0x00 i e e e et e e e e et e el et e it Bt i Bt el Bt i i et it e Bt e el B e Reg\ster
reset value 0
oo |TMaens 1| 81 81 8] 81 8| 8] 8] 8} 8| 8] 8] 8| 8] 8| 8| 8] 8| 8] 8| 8 8l 8| 8] 8| 8| ] 8| ] £ g ] [pren? Lok Enevle
reset value 0
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20 Watchdog timer

20.1 Introduction

The watchdog is based on a 32-bit down-counter that is initialized from the Reload Register,
WDTLoad. The watchdog generates a regular interrupt depending on a programmed value. The

counter decreases by one on each positive clock edge of watchdog clock.

The watchdog monitors the interrupt and asserts a reset request signal when the counter
reaches 0 and the counter is stopped. On the next enabled watchdog clock edge, the counter
is reloaded from the WDTLoad Register and the countdown sequence continues. The watchdog
reasserts the reset signal if the interrupt is not cleared by the time the counter next reaches
0.

The watchdog applies a reset to a system in the event of a software failure to provide a way

to recover from software crashes. Users can enable or disable the watchdog unit as required.

20.2 Features

32-bit down counter.

Internally resets chip if not periodically reloaded.

The watchdog timer has lock register to prevent rogue software from disabling the
watchdog timer functionality.

The watchdog timer clock(WDTCLK) and system clock(PCLK) are synchronous.

20.3  Functional description
20.3.1 Clock

The watchdog timer contains PCLK and WDTCLK clock inputs.

PCLK is the main APB system clock and is used by the register interface.

20.3.2 Interrupt and reset request

An interrupt is generated when the counter reaches 0 and is only cleared when the
interrupt clear register is accessed.

The register holds the value until the interrupt is cleared.

Reset request is asserted when the counter reaches 0 repeatedly and is not

reprogrammed.
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Users can mask interrupts by writing 0 to the Interrupt Enable bit in the control register.
Users can read the following from status registers:
- Raw interrupt status, before masking.

- Final interrupt status, after masking.

Counter reloaded
and count down
without reprotram

Count down
without reprogram

Watchdog timer is
programmed

Counter reaches zero Counter reaches zero

If the interrupt enable bit in the If the reset enable bit in the
WDTControl register is set to 1, WDTControl register is set to 1, reset
interrupt is asserted. request signal is asserted.

Figure 44 Watchdog timer operation flow diagram

20.4  Watchdog timer Registers (Base address : 0x4000_0000)
20.4.1 Watchdog timer Load Register(WDTLoad)

Address offset : 0x000
Reset value : OxFFFF_FFFF

31
WLR
R/W
[31:0] WLR - Watchdog timer Load Register.
This register contains the value from which the counter is to decrement.
When this register is written to, the count is immediately restarted from the
new value. The minimum valid value for WDTLoad is 1.
20.4.2 Watchdog timer Value Register(WDTValue)
Address offset : 0x004
Reset value : OxFFFF_FFFF
31
WVR
R

[31:0] WVR - Watchdog timer Value Register.

This register gives the current value of the decrementing counter.
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20.4.3 Watchdog timer Control Register(WDTControl)

Address offset : 0x008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
REN | IEN

R/W | R/W

[0] IEN - Interrupt Enable.
0 : Disable the counter and the interrupt.
1 : Enable the counter and the interrupt. Reloads the counter from the value
in WDTLoad, after previously being disabled.
[1] REN - Reset Request Enable.
0 : Disable watchdog reset output.

1 : Enable watchdog reset output.

20.4.4 Watchdog timer Interrupt Clear Register
(WDTIntClr)

Address offset : 0x00C
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

wIC

[0] WIC - Watchdog timer Interrupt Clear
A write of 1 to this register clears the watchdog interrupt, and reloads the

counter from the value in WDTLoad.

20.4.5 Watchdog timer Raw Interrupt Status Register
(WDTRIS)

Address offset : 0x010
Reset value : 0x0000_0000
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RIS

[0] RIS - Watchdog timer Raw Interrupt Status.
This register indicates the raw interrupt status from the counter. This value is
ANDed with the interrupt enable bit from the control register to create the

masked interrupt, that is passed to the interrupt output pin.

20.4.6 Watchdog timer Masked Interrupt Status Register
(WDTMIS)

Address offset : 0x014
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MIS
R
[0] MIS - Watchdog timer Masked Interrupt Status.
This register indicates the masked interrupt status from the counter. This
value is the logical AND of the raw interrupt status with the interrupt
enable(lIEN) bit from the control register, and is the same value that is passed
to the interrupt output pin.
20.4.7 Watchdog timer Lock Register(WDTLock)
Address offset : 0xC00
Reset value : 0x0000_0000
31 1 0
ERW WES
W R

This register disables write accesses to all other registers. This is to prevent rogue

f re from di ing th h functionali ritin f Ox1ACCES51
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enables write access to all other registers. Writing any other value disables write
accesses. A read from this register returns only the bottom bit.
[0] WES - Register Write Enable status.
0 : Indicates that write access is enabled, not locked. Default.
1 : Indicates that write access is disabled, locked.
[31:1] ERW - Enable Register Writes
Enable write access to all other registers by writing Ox1ACCE551. Disable

write access by writing any other value.
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20.5

Register map

The following Table 35 summarizes the Watchdog timer registers.

Table 35 Watchdog Timer register map and reset values

Offset] Register [@igiT@AINIGIGII[alaialgfaleinlalalsialala[glolw/~[olwl~sio[o]-[ofua

WDTLoad WLR Wachdog timer Load
0x000 Register

resetvalue | 17 1f 17 1[ 1f 1f 1iaf 1f afaiaf afaf 1 afafafai o af i i afaf a1

WDTValue WVR Watchdog timer Value
0x004 Register

resetvalue | 1: 1} 1! 1] 1 11 1¢ 1] 1] 11 1i 1] 1] 1f 1] 1] 1] 1] 1 [ 1] 12l 1f 1 a1l 1 1 1l 11

wotcontrol | 8 8} 81 8| 8| 8] 8 8| 8| 8] 81 8| 8| 8|8l 8 8| 8| 8| 8|8 8 8|8 8 8 8 s|3F| g|Varchdog timer Control
0x008 e e P et it it Ml Pt it it Dt Mt Pt it it it it i Pt Tt it It et et it T et it e I3 e e 53 T

reset value 0{ 0

wotelr | 81 81 81 8| 8| 81 8| 8| 88| &l 8 8|8l 8|8l 88|88 el 8 e s 8l e g gl |y rachdos timerinterupt
0x00C = = = = = = = = = = = = = - - = - - = - - - - - - - - - - - - Clear RengtEl’

reset value Write only register

worris | 81 8l 8l 8| ol 8lslelglolelalelelslelslelele gle gle e gl gl sl sl gl g|y|Vatchdog timerRaw interrupt
0x010 = = = = = = = = = = = = = - - = - - = - - - - - - - - - - - - Status Reglster

reset value 0

worms | @F gl gl slial sl sl el o sl el ol ol sl alsl sl 8ol 8ol sl gl sl ol sl a8l 8] g g a|Vatchdog timer Raw Interrupt
0x014 bt Tt T Tl el T Tt It T et It It Tt Tt Tt I et It Tt Tt Tt Mt Il I Bt I ST LR

reset value 0
0xC00 WDTLock ERW g Watchdog timer Lock Register

reset value W R
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21

21

21

21

Inter-integrated circuit interface (12C)

. Introduction

The I%C (inter-integrated circuit) bus interface handles communications between the

microcontroller and the serial I?C bus. It supports standard speed mode(100Kbps).

.2 Features

e Use APB interface

« Supports Slave and Master Mode

« Standard mode (up to 100 KHz)

» Supports 7 bit Slave address mode

« Start/Stop/Repeated Start detection

« Start/Stop/Repeated Start/Acknowledge generation
» Control the Read/Write operation

* General Call enable or disable

« Slave busy detection

» Repeated START

.3 Functional description

12C is comprised of both master and slave functions. For proper operation, the SDA and SCL

pins must be configured as open-drain signals. A I12C bus configuration is shown in Figure 45.

RF’UP % % RPUP
scL ® 9 —

S e E O ol

scL SDA scL SDA
12CSCL 12CSDA 31 Party Device 31 Party Device
with 12C Interface with I12C Interface

Figure 45. 12C Bus Configuration

Figure 46 shows the 12C block diagram.

In addition to receiving and transmitting data, this interface converts it from serial to parallel
format and vice versa. The interrupt is enabled or disabled by software. The interface is
connected to the I2C bus by a data pin (SDA) and by a Clock pin (SCL). It can be connected
with a standard (up to 100 KHz) I2C bus.
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APB
interface

Register
Block

«—12C Interrupt—

12C

< DATA:

—Prescale—»| 12C clk
generator

—I2C clk—

A

PCLK:

12C
Core

SDA_OEn—»

Figure 46. 12C block diagram

SCL_ OEn—>»

SDA is the bi- directions serial data line and SCL is the bi-directions serial clock line. The bus

is considered idle when both lines are high. Every transaction on the I?C bus is nine bits long,

consisting of eight data bits and a single acknowledge bit and data must be transferred MSB

first.

21.3.1 Data validity

The data on the SDA line must be stable during the HIGH period of the SCL. The HIGH or LOW

state of the data line can only change when the clock signal on the SCL line is LOW (Figure

47). One clock pulse is generated for each data bit transferred.

X

SDA /

SCL

21.3.2 Acknowledge

Data line Change of
Stable data allowed

Figure 47. Data Validity

All bus transactions have a required acknowledge clock cycle that is generated by the master.

During the acknowledge cycle, the transmitter cannot operate the next operation.
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21.3.3 Bit Command Controller

The Bit command Controller handles the actual transmission of data and the generation of the
specific levels for START, STOP and Repeated START signals by controlling the SCL and SDA lines.
The Byte Command controller tells the Bit command Controller which operation has to be
performed. For a single byte read, the Bit command Controller receives 8 separate read
command. Each bit-operation is divided into 5 pieces (idle and A,B,C,and D) except for a STOP

operation which is divided into 4 pieces(idle and A, B,C)

Rep Start —/_1
SCL —— | !

oy AT

P s iy

e SPA
Write iy :

scL _{ /TN

Read  SPA NXAOX | XOOX

s | /TN

Figure 48. Bit Conditions

21.3.3.1 START and STOP Conditions
The protocol of the I2C bus defines two states to START and STOP conditions.

A High to Low transition on the SDA line while SCL is High is one unique case and indicates a
START condition. A Low to High transition on the SDA line while SCL is high defines a STOP

condition.

R ANV /1T

SCL SCL

START Condition STOP Condition

Figure 49. START and STOP Conditions
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START and STOP conditions are always generated by the master.

This bus is considered to be again a certain time after the STOP condition. The bus stays busy

if a Repeated START is generated instead of a STOP condition.

21.3.3.2 RESTART Condition

I AN N 72 /T
° \ / ------ l RES / P h

RESTART Condition

Figure 50. RESTART Condition

SCL

21.3.4 Slave address

The SDA line must be eight bits long.
Each byte must be followed by an Acknowledge bit.

Slave Address

Thits rw | A Data Ale o ¢ o o NA | P

Figure 51. 7-bit Slave address

21.3.5 Read/Write bit

This address is seven bits followed by an eight bit which is a data direction bit(R/W) :

‘0’ indicates a WRITE, ‘1’ indicates a READ

There are two methods of setting data direction bit by 12Cx_CTR.

The 32-bits 12Cx_CTR is reconfigured with COREEN, INTEREN, MODE, ADDR10, CTRRWN, CTREN.

CTREN bit select the R/W - a ‘Zero’ indicates the slave address bit 0, a ‘one’ indicates a

CTRRWN bit.

21.3.6 Acknowledge(ACK) and Not Acknowledge(NACK)

The acknowledge bit takes place after every bytes. The acknowledge bit allows the receiver
to signal the transmitter that the byte was successfully received and another byte may be sent.

The master generates all clock pulses, including acknowledge ninth clock.
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21

21

.3.7 Data transfer

The data transfer is managed through the shift, transmit data, and receive data registers.
Data transfers follow the format shown in Figure 52. After START condition, a Slave address is
transmitted. If CTREN bit in the 12Cx_CTR register is enable, LSB of Slave address (bit 0) is
superseded by value of CTRRWN bit in the 12Cx_CTR register.

If CTREN bit in the 12Cx_CTR register is disable, LSB of slave address is used for Read/Write

operation.

[ Slave addr [wT Al Data

Figure 52. Complete Data Transfer with a 7-bit slave address

.3.8 Operating Modes

The interface can operate in one of four following:

B Master Transmitter Mode

B Master Receiver Mode

B Slave Transmitter Mode

B Slave Receiver Mode
By default, it operates in slave mode. The interface switches from slave to master when it
generates the mode bit in the 12Cx_CTR. And COREEN bit in the 12Cx_CTR must be switched

from 1 to O.

In Master mode
Master Transmitter Mode:
In this mode, data is transmitted from master to slave before the master transmitter mode

can be entered and 12Cx_CTR must be initialized
Master Receiver Mode:
In this mode, data is received from slave to master before the master receive mode can be

entered and 12Cx_CTR must be initialized

In Slave mode
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Slave Transmitter Mode:
In this mode, data is transmitted from slave to master and setting of 12Cx_SADDR must be

done.

Slave Receiver Mode:
In this mode, data is received from master to slave before the master transmitter mode can
be entered and setting of 12Cx_SADDR must be done.

21.3.9 Interrupts

The I2C can generate interrupt when the following conditions are observed:
Start conditions on bus detected

Stop conditions on bus detected

Timeout error

Master transaction completed

Slave transaction received

I2C bus have separate interrupt signals.
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21.3.10 Master mode

21.3.10.1 Initialization
Figure 53 shows the command sequences available for the I?C master.

initial setting

Enable interrupts and/or in 12Cx_CTR

I

CORE_EN in I2Cx_CTR =1

v

ADDRI10 in 12Cx_CTR =0
I

TEN in 12Cx_CTR =17
TRW in I2Cx_CTR =17

CTEN in I2Cx_CTR =17
TRW in I2Cx_CTR =0?

I
CTR_WRITE
CTR_READ: depending on bit 0 of first byte

| MODE in 2Cx_CTR =1 |

I

| clear CORE_EN in 12Cx_CTR =1 |

'

Set I2Cx_PRE / 12Cx_TO

Initial End

Figure 53. 12C initial setting
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Figure 54 shows the master operation using a 7-bit slave address.

Master
Transmisson

initial setting

<>

| [2Cx_TR = {Slave Addr[7 1] ,READ or

12Cx_TR = Slave Addr[7:0]

WRITE}
h 4
| STA/ACK in 12Cx_CMD = 1 |
NO
NO
ACK in I2Cx_SR
=0?
Write 12Cx_TR
E NO
‘ NO
ACK in I2Cx_SR

=0?

Figure 54. Master TRANSMIT with ADDR10=0 in the I2Cx_CTR
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Figure 55 shows the operation of repeated START.

The repeated START operates for data read operation execution.

The operation sequences are Slave address, send data, repeated START, and send data.

Master
Transmisson
A 4

\ 4
| initial setting | RESTA in 12Cx_CMD=1 Restart
v e NO v 'ES NO
— - _ . 12Cx_TR = {Slave Addr[7:1] ,READ or
120TR = Slave AdG7:0] | T2Cx_TR = (Slave Addr[7:1] ,READ or| | 12Cx_TR = Slave Addr[7:0] | | WRITE}
WRITE}
4 NO
| STA/ACK in 12Cx_CMD = 1 | )
ACK in 12Cx_SR
> =1?
l
Y
NO
ACK in 12Cx_SR
=1?
NO
ACK in 12Cx_SR
YES =0?
NO
ACK in I2Cx_SR
=0?
clear RESTA in 12Cx_CMD =1
YES
Wiite I2Cx_TR NO
BT in I2Cx_SR
< =0?
Y
NO
ACK in 12Cx_SR
=17
NO
ACK in 12Cx_SR
=0?
Figure 55. Master Transmit with Repeated START
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21.3.11 Slave mode

Figure 56 shows the command sequences available for the I2C slave.

Slave
initialization
A

Set 12Cx_SADDR

NO

hl
Y
YES NO
I2CxSADDR[0] =17
A 4
Transmit Data Receive Data
A 4 A 4
Receive Ack Send Ack

YES

End

Figure 56. Slave Command Sequence
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21.4  12C0 Registers(Base address: 0x4000_8000)
21.4.1 12CO0 Prescaler Register(12C0'_PRER)

Software must set value for register I2CO_PRER to select the appropriate data rate. The
frequency is determined by the following formula:
Address offset: 0x00
Reset value: 0x0000_0014
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

[7:0] PRER - Prescaler Register
This field is used to prescaler F_; in order to generate the clock period SCL use for

data counters

Fclk

SCL= PRER=2+6

Where f,;is the frequency of pclk. The value should be greater than or equal to 4.

PRER Bit Freq(KHz) at F_; (MHz)
8 20 48
37 100 X
57 67 X
97 40 100
237 17 42 100

[31:8] Reserved, must be kept at reset value

21.4.2 12C0 Control Register(12CO_CTR)

Address offset: 0x04
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

16

' The number of 12C. It means the 0.1
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15 14 13 12 11 10 9 8 7 6 5 4

3

2

COREEN | INTEREN | MODE | ADDR10

CTRRWN

CTREN

R/W R/W R/W R/W

R/W

R/W

[1:0] Reserved, must be kept at reset value

[2] CTREN - Control enable
0: Disable Control mode
By eight bit of slave address

1: Enable Control mode

[3] CTRRWN - Write/Read mode control
0: Write mode
1: Read mode

When CTREN is ‘1’, this bit is valid

[4] ADDR10 - Slave address 7bit Select

0: Slave address 7bit select

[5] MODE - Master / Slave Select
0: Slave mode

1: Master mode

[6] INTEREN - Interrupt Enable
0: interrupt disable

1: interrupt enable

[7] COREEN - Core Enable
0: core reset disable

1: core reset enable

[31:8] Reserved, must be kept at reset value

21.4.3 12C0 Command Register(I12C0_CMDR)

Address offset: 0x08
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20

19

18

17

16
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15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
STA | STO | ACK | RESTA
R/W | R/W | R/IW R/W
[3:0] Reserved, must be kept at reset value
[4] RESTA - Repeat start condition (master mode)
0: disable Repeat start
1: enable Repeat start
[5] ACK - Acknowledgement condition (master mode)
0: NACK condition
1: ACK condition
[6] STO - Stop Condition (master mode)
0: disable condition
1: enable condition
[7] STA - Start Condition (master mode)
0: disable Start condition
1: enable Start condition
[31:8] Reserved, must be kept at reset value
21.4.4 12C0 Status Register(12C0O_SR)
Address offset: 0x0C
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
TX RX | ACKT | BT SA SB TO | SRW | ACKR
R R R R R R R R R
[0] ACKR - Acknowledge Receive
[1] SRW - Slave Read/Write
This bit set by hardware when receive status.
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21.4.5

31

[2] TO - Time Out

This bit set by hardware when the timeout occur by 12CO_TSR register setting value
[3] Reserved, must be kept at reset value

[4] SB - Slave Busy (Slave mode)
This bit set by hardware when the slave address and R/W bit have been transmitted

and an acknowledgment bit has been received (waiting for data).

[5] SA - Slave Address Transmit (master mode)

This bit set by hardware when the Slave address have been transmitted.

[6] BT - Byte Transmit

This bit set by hardware when the 1byte data was transmitted except ack signal.

[7] ACKT - Acknowledge Transmit

This bit set by hardware when the ack signal was transmitted.
[8] RX - Receive status

[9] TX - Transmit status
This bit set by hardware when the data is transmitting and the data to be transmitted

must be written in the 12CO_TXDR register.

[31:10] Reserved, must be kept at reset value

12C0 Timeout Set Register(I12C0O_TSR)

Address offset: 0x10
Reset value: 0x0000_FFFF
29 28 27 26 25 24 23 22 21 20 19 18 17 16

15

13 12 11 10 9 8 7 6 5 4 3 2 1 0

TSR

R/W

[15:0] TSR - Time Set
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This register configures the retransmission timeout period. The default value is

‘OXFFFF’.

[31:16] Reserved, must be kept at reset value

21.4.6 12CO0 Slave Address Register(12CO_SADDR)
Address offset: 0x14
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SADDR
R/W
[0] SADDR - Slave address bit 0
7-bit addressing mode(ADDR10=0)
CTREN =0 : It indicates a R/W bit
CTREN =1 : This bit are don’t care
[7:1] SADDR[7:1] - Slave address bit 7:1
7-bit addressing mode (ADDR10=0)
These bits should be written with the 7-bit slave address to be sent.
[31:8] Reserved, must be kept at reset value
21.4.7 12C0 Transmit Register(12CO_TXR)
Address offset: 0x18
Reset value: 0x0000_00FF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXD
R/W
[7:0] TXD - 8-bit transmit data
Data byte to be transmitted to the I2C bus.
W7500P Datasheet Version1.0.4 377 / 460




6‘? IZnet

[31:8] Reserved, must be kept at reset value

21.4.8 12C0 Receive Register(12CO_RXR)
Address offset: Ox1C
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXD
R
[7:0] RXD - 8-bit receive data
Data byte received from the IC bus.
[31:8] Reserved, must be kept at reset value
21.4.9 12CO0 Interrupt Status Register(12C0O_ISR)
Address offset: 0x20
Reset value: 0x0000_0000
3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
STAE | STOE | TOE | ACK_RXE | ACK_TXE

R

R

[0JACK_TXE - Acknowledge Transmit status

[1JACK_RXE - Acknowledge Receive status

[2]TOE - Timeout detection flag

[3]STOE- STOP detection flag (master mode)

This flag is set by hardware when a STOP condition is detected on the bus and the

peripheral is involved in this transfer: - either as a master, provided that the STOP
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21.4.10

31 30

condition is generated by the peripheral. - or as a slave, provided that the peripheral

has been addressed previously during this transfer.

[4] STAE - START detection flag (master mode)

This flag is set by hardware when a START condition is detected on the bus and the
peripheral is involved in this transfer: - either as a master, provided that the START
condition is generated by the peripheral. - or as a slave, provided that the peripheral

has been addressed previously during this transfer.

[31:5] Reserved, must be kept at reset value

I2CO Interrupt Status Clear Register(12CO_ISCR)

Address offset: 0x24
Reset value: 0x0000_0000

29 28 27 26 25 24 23 22 21 20 19 18 17

16

15 14

13 12 11 10 9 8 7 6 5 4 3 2 1

RST

R/W

21.4.11

31 30

[O]RST - interrupt reset
All interrupt is clear.
(TXE,RXE,TSR,BT)

[31:1] Reserved, must be kept at reset value

12CO Interrupt Status Mask Register(I12CO_ISMR)

Address offset: 0x28
Reset value: 0x0000_0000

29 28 27 26 25 24 23 22 21 20 19 18 17

16

15

14 13

12 11 10 9 8 7 6 5 4 3 2 1

STAEM | STOEM | TOEM ACK_

ACK_
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RXEM TXEM

R/CW1 | R/CW1 | R/CW1 | R/CW1 | R/CW1

[0JACK_TXEM - Acknowledge Transmit status clear
Writing a 1 to this bit clears the ACK_TRANS bit in the 12CO_ISR register
Writing 0 has no effect

[1JACK_RXEM - Acknowledge Receive status clear
Writing a 1 to this bit clears the ACK_RECV bit in the 12CO_ISR register
Writing 0 has no effect

[2]TOEM - Timeout interrupt clear
Writing a 1 to this bit clears the TO bit in the I12CO_ISR register
Writing 0 has no effect

[3]STOEM - STOP detection flag clear (master mode)
Writing a 1 to this bit clears the STOP bit in the 12CO_ISR register
Writing 0 has no effect

[4] STAEM - START detection flag clear (master mode)
Writing a 1 to this bit clears the STA bit in the 12CO_ISR register
Writing 0 has no effect

[31:5] Reserved, must be kept at reset value
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21.5 Register map

The following Table 36 summarizes the 12C0 registers.

Table 36 12C0 register map and reset values

Offset | Register [ @TTR[N QTQ N[ A AIga@niaals[naldSfololnfolw~Tolaf~jolua
0x00 2COPRER | §1 8] &t 8] 81 &) 8] 8] &1 &) &1 &) 81 &1 &1 & COUNT SCL/SCH Register
reset value 0{ 0{ 0{ O, Of Of Of Of Of Of Of 1} O} 1{ 0] O
ol ol ol ol ol ol ol ol ol ol ol ol ol 5l 6! sl gl ol ol ol ol ol ol ol B Bl 81212 5|4l g .
2CocTR [ 8§ 81 &: ©f Of OF &1 &) ©F Of & 8| &) &f & &) &) 81 €1 & Of & &1 &} o) gl o) 5| o o] €I €|Control Register
0x04 SIE EiZI T T
reset value 0{ 0{ 0f 0 0 O
-
oos |2C0CMD | €1 818 8| 8l 6l 6| 66l e 8| 6l el e sl 6l el e el el ele 8l 2T g gl g 8] &lcommand Register
X =
reset value 0; 0 0f O
R % o
ol ol vl ol ol ol of vl o] ol 9l ol vl 9 91 9l o] 9ol 2l ol ol o] o] o 81 EiZiql S 2 g ‘
cosr | & $i 8 &) &) 8} 8] 8] $1 8} &1 S| & &1 & 8| &) 81 8 &1 8 8] 1 ¥ 5| L R| B o1 2] G »[status Register
0x0C SlE g Siee o
% B\ © @
reset value 0 {0 {0 {0 {0 {0 {0 {0 {0 {0
0x10 pcoto (8 818 8l SiglB BelBig B8 ElE 8 COUNT Timeout Register
X
reset value 1111111111111
o0x14 2COADDR| 8 8| 8} &) &} 8} 81 8] 8181 81 8| &} &1 & | 81 8 818 &} L] & & ADDR Slave address Register
X
reset value 01 0§ 01 O[ Og 0] 02 0
0x18 RCOTXR | 8} 8 8 &1 81 8] & & € 818 8|1 & €18 8818 ¢ &8 8¢ ¢ Transmit Data Transmit Register
X
reset value 11 1? 11 1[ 1; 1| 1; 1
ox1C RCORXR [ 8§ 81 8 & & &) 18] &1 & 8 8|88 & 8|88 88 ¢ 88 Receive Data Receive Register
X
reset value 0{ 0/ 0f 0O Of Of O] O
oif o
[} o UI (E‘
pcosr |8 818 6l 6 g 6 6l 8le 6l 6lel 6 6 8lel el eelel6lele s el s b el e stos Registe
0x20 AR ]
B ®
reset value 0i 0f 0f 0 O
4
0x24 RCOISCR [ & €18 &1 8 6 8 81818 8 &8 &8 8818 8 8 81818 &85 88818 8 glinterrupt Status Clear Register
X €
reset value 0
ol o
v o Jl o
R2COISMR | 81 6} & & 81 £} &1 ] 81 $f &) &) o] 81 &1 O] ] S] & & O] B DI & O] 8] 8] &1 & o L] Sinterrupt Status Mask Register
0x28 A x| ¥
B ®
reset value 0i 0j 0 0{ O
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21.6
21.6.1

12C1 Registers(Base address : 0x4000_9000)
I2C1 Prescaler Register(I2C1%2_PRER)

Software must set value for register I2C1_PRER to select the appropriate data rate. The

frequency is determined by the following formula:

31

Address offset: 0x00
Reset value: 0x0000_0014
30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

[7:0] PRER - Prescaler Register
This field is used to prescaler F_; in order to generate the clock period SCL use for

data counters

Fclk

SCL= PRER=2+6

Where F_, is the frequency of pclk. The value should be greater than or equal to 4.

PRER Bit Freq(KHz) at F_; (MHz)
8 20 48
37 100 X
57 67 X
97 40 100
237 17 42 100

[31:8] Reserved, must be kept at reset value

21.6.2 12C1 Control Register(12C1_CTR)

31

Address offset: 0x04
Reset value: 0x0000_0000
30 29 28 27 26 25 24 23 22 21 20 19 18 17

16

2 The number of 12C. It means the 0.1
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15

14 13 12 11 10 9 8 7 6 5 4

3

2

COREEN | INTEREN | MODE | ADDR10

CTRRWN

CTREN

R/W R/W R/W R/W

R/W

R/W

21.6.3

31

[1:0] Reserved, must be kept at reset value
[2] CTREN - Control enable

0: Disable Control mode

By eight bit of slave address

1: Enable Control mode

[3] CTRRWN - Write/Read mode control
0: Write mode
1: Read mode

When CTREN is ‘1’, this bit is valid

[4] ADDR10 - Slave address 7bit Select

0: Slave address 7bit select

[5] MODE - Master / Slave Select
0: Slave mode

1: Master mode

[6] INTEREN - Interrupt Enable
0: interrupt disable

1: interrupt enable

[7] COREEN - Core Enable
0: core reset disable

1: core reset enable

[31:8] Reserved, must be kept at reset value

12C1 Command Register(12C1_CMDR)

Address offset: 0x08
Reset value: 0x0000_0000

30 29 28 27 26 25 24 23 22 21 20

19

18

17

16
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15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
STA | STO | ACK | RESTA
R/W | R/W | R/IW R/W
[3:0] Reserved, must be kept at reset value
[4] RESTA - Repeat start condition (master mode)
0: disable Repeat start
1: enable Repeat start
[5] ACK - Acknowledgement condition (master mode)
0: NACK condition
1: ACK condition
[6] STO - Stop Condition (master mode)
0: disable condition
1: enable condition
[7] STA - Start Condition (master mode)
0: disable Start condition
1: enable Start condition
[31:8] Reserved, must be kept at reset value
21.6.4 12C1 Status Register(I12C1_SR)
Address offset: 0x0C
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 2 1 0
TX RX | ACKT | BT SA SB TO | SRW | ACKR
R R R R R R R R R
[0] ACKR - Acknowledge Receive
[1] SRW - Slave Read/Write
This bit set by hardware when receive status.
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21.6.5

31

[2] TO - Time Out

This bit set by hardware when the timeout occur by 12C1_TSR register setting value
[3] Reserved, must be kept at reset value

[4] SB - Slave Busy (Slave mode)
This bit set by hardware when the slave address and R/W bit have been transmitted

and an acknowledgment bit has been received (waiting for data).

[5] SA - Slave Address Transmit (master mode)

This bit set by hardware when the Slave address have been transmitted.

[6] BT - Byte Transmit

This bit set by hardware when the 1byte data was transmitted except ack signal.

[7] ACKT - Acknowledge Transmit

This bit set by hardware when the ack signal was transmitted.
[8] RX - Receive status

[9] TX - Transmit status
This bit set by hardware when the data is transmitting and the data to be transmitted

must be written in the 12C1_TXDR register.

[31:10] Reserved, must be kept at reset value

12C1 Timeout Set Register(I12C1_TSR)

Address offset: 0x10

Reset value: 0x0000_FFFF
29 28 27 26 25 24 23 22 21 20 19 18 17 16

15

13 12 11 10 9 8 7 6 5 4 3 2 1 0

TSR

R/W
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[15:0] TSR - Time Set

This register configures the retransmission timeout period. The default value is

‘OXFFFF’.

[31:16] Reserved, must be kept at reset value

21.6.6 12C1 Slave Address Register(12C1_SADDR)
Address offset: 0x14
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SADDR
R/W
[0] SADDR - Slave address bit 0
7-bit addressing mode(ADDR10=0)
CTREN =0 : It indicates a R/W bit
CTREN = 1 : This bit are don’t care
[7:1] SADDR[7:1] - Slave address bit 7:1
7-bit addressing mode (ADDR10=0)
These bits should be written with the 7-bit slave address to be sent.
[31:8] Reserved, must be kept at reset value
21.6.7 12C1 Transmit Register(12C1_TXR)
Address offset: 0x18
Reset value: 0x0000_00FF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TXD
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R/W
[7:0] TXD - 8-bit transmit data
Data byte to be transmitted to the I?C bus.
[31:8] Reserved, must be kept at reset value
21.6.8 12C1 Receive Register(12C1_RXR)
Address offset: 0x1C
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXD
R
[7:0] RXD - 8-bit receive data
Data byte received from the I2C bus.
[31:8] Reserved, must be kept at reset value
21.6.9 12C1 Interrupt Status Register(12C1_ISR)
Address offset: 0x20
Reset value: 0x0000_0000
3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
STAE | STOE | TOE | ACK_RXE | ACK_TXE
R R R R R
[0JACK_TXE - Acknowledge Transmit status
[1JACK_RXE - Acknowledge Receive status
[2]TOE - Timeout detection flag
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[3]STOE- STOP detection flag (master mode)

This flag is set by hardware when a STOP condition is detected on the bus and the
peripheral is involved in this transfer: - either as a master, provided that the STOP
condition is generated by the peripheral. - or as a slave, provided that the peripheral

has been addressed previously during this transfer.

[4] STAE - START detection flag (master mode)

This flag is set by hardware when a START condition is detected on the bus and the
peripheral is involved in this transfer: - either as a master, provided that the START
condition is generated by the peripheral. - or as a slave, provided that the peripheral

has been addressed previously during this transfer.

[31:5] Reserved, must be kept at reset value

21.6.10 12C1 Interrupt Status Clear Register(12C1_ISCR)

Address offset: 0x24
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RST

R/W

[O]RST - interrupt reset
All interrupt is clear.

(TXE,RXE, TSR,BT)

[31:1] Reserved, must be kept at reset value

21.6.11 12C1 Interrupt Status Mask Register(12C1_ISMR)

Address offset: 0x28
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ACK_ ACK_
STAEM | STOEM | TOEM
RXEM TXEM
R/CW1 | R/CW1 | R/CW1 | R/CW1 | R/CW1

[0JACK_TXEM - Acknowledge Transmit status clear
Writing a 1 to this bit clears the ACK_TRANS bit in the 12C1_ISR register
Writing 0 has no effect

[1JACK_RXEM - Acknowledge Receive status clear
Writing a 1 to this bit clears the ACK_RECV bit in the 12C1_ISR register
Writing 0 has no effect

[2]TOEM - Timeout interrupt clear
Writing a 1 to this bit clears the TO bit in the I12C1_ISR register
Writing 0 has no effect

[3]STOEM - STOP detection flag clear (master mode)
Writing a 1 to this bit clears the STOP bit in the 12C1_ISR register
Writing 0 has no effect

[4] STAEM - START detection flag clear (master mode)
Writing a 1 to this bit clears the STA bit in the 12C1_ISR register

Writing 0 has no effect

[31:5] Reserved, must be kept at reset value
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21.7  Register map

The following Table 37 summarizes the 12C1 registers.

Table 37 12C1 register map and reset values
Offset | Register [ @I QIRIRIGIRISIgINgiglaininiglalsiningiglololrnfolwlsfml]=lofyzn
0x00 RCIPRER | &1 8] &t & 81 &) 8] 8] &1 &) &1 &) i &1 &1 & COUNT SCL/SCH Register
reset value 0{ 0{ 0{ O, Of Of Of Of Of Of Of 1} O} 1{ 0] O
ol ol ol ol ol ol ol ol ol ol ol ol ol 5l 6! sl gl ol ol ol ol ol ol ol B Bl 81212 5|4l g
RCICR (8 81 8 | 8 8] 81 8| & 8f & 8| 8] 8] 8 8| 8] 8] &1 8] 8] 8] 81 8 ¢ 5| S| 5| o 2 8] @|Control Register
0x04 IR R 1R
Ol 5 ©
reset value 0{ 0{ 0f 0 0 O
-
pcicmo | 8181 8 8| S8l 8l 8l 8l gisi o8l sl 8l olsloisslels oS algl 8 8l 8lcommand Register
0x08 it Ut M Tt Mt Mt Tt Mt Wt et Mttt Pttt it Pt it el e R R I3 I e e B
reset value 0; 0 0f O
ni v -
ol ol ol ol ab ol ol ol ol g ol ol ol gl ol gl ol ol ol ol ol ol ol o §| E1E .l 8 ]3] 8 ‘
0x0C 2CISR | ©f @} ©f 2| 9} @] O @) ©f of ©f @ ©f ©f ©f O ©f O} 2f O} 2f O} X} ¥} 5 Pt I I %Status Register
E 5‘ © < ]
reset value 0{ 0, 0f 0{ O{ O O O O/ O
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22 UART (Universal Asynchronous Receive Transmit)

22.1 Introduction

The UART supports synchronous one-way communication, half-duplex single wire

communication, and multiprocessor communications(CTS/RTS).

22.2 Features

- Serial-to-parallel conversion on data received from a peripheral device

- Parallel-to-serial conversion on data transmitted to the peripheral device
- Data size of 5,6,7 and 8 its

- One or two stop bits

- Even, odd, stick, or no-parity bit generation and detection

- Support of hardware flow control

- Programmable FIFO disabling for 1-byte depth.

- Programmable use of UART or IrDA SIR input/output

- False start bit detection

22.3  Functional description

UART bidirectional communication requires a minimum of two pins: RX, TX
The frame are comprised of:

® An Idle Line prior to transmission or reception

® Astart bit

® Adata word (8 or 9 bits) least significant bit first

® 1, 1.5, 2 Stop bits indicating that the frame is complete

® The USART interface uses a baud rate generator

® Astatus register (UART1_RISR)

® data registers (UART1DR)
* Abaud rate register (UART1_IBRD,UART1_FBRD)
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Read data[11:0]
Write data[7:0]
32x8 txd[7:0] rxd[11:0] 32x12
transmit receive
APB interface FIFO FIFO
. » UARTTXD———»
: .
) ——  Control and Statu Transmitter
Register I—Baud rate divisor- >
Block _v
Baud rate Baud16—
generator | B UARTRXD
»| Receiver
A ! ;
[«4—FIFO flags Transmit  Receive
FIFO FIFO
status status
—UARTCLK:
[——UARTTXINTR— ol
-4—UARTn Interrupt— [——nUARTCTS—
[-——UARTRXINTR: - - —
Interrupt [«——UARTMSINTR: < _nUARTDSRD_
Control & [“——UARTRTINTR—— FIFO stat d Int t MUARTDA
status and Interru|
Status P NUARTDTR——————
[«———UARTEINTR
NUARTRTS—————#»
[«@———UARTINTR:
nUARTOutl—————#
NUARTOut2—————#

Figure 57. UARTO,1 Block diagram

Figure 58 shows the UART character frame

1-2
LSB MSB Stop bits
1
/ 5-8 data bits X /
0
n Start Parity bit,

if enabled

Figure 58. UART character frame
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22.3.1 Baud rate calculation

UARTx can operate with or without using the Fractional Divider. The baud rate divisor is a 22-
bit number consisting the UARTxIBRD(16-bit integer) and the UARTXFBRD(6-bit fractional).

This is used by the baud rate generator to determine the bit period.

UARTCLK

- Baud Rate Divisor =—————
(16xbaud rate)

= BRD, + BRD;

Calculating UART
baudrate (BR)

DL = PCLK/(16 *BR)

v

UARTXIBRD = Dlinteger
UARTXFBRD = ((DLfloat — DLinteger)*64 +0.5)

END

Figure 59. UART divider flow chart

Figure 60 show how to set the UART Initial value.

Gnitial setting Start)

Setting UART baudrate

v

Set UARTxLCR_H
(Word length/Stop bit/Parity)

v

Set UARTXCR
(Mode/Hardwa re FlowControl)

v
@«

Figure 60. UART Initial setting flow chart
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22.3.2 Data transmission

Data transmitted is stored in a 32-byte FIFOs. Transmit data is written into the transmit FIFO

for transmission. If UART is enabled, it causes a data frame to start transmitting with

parameters indicated in the UARTXLCR_H.

Data continues to transmit until there is no data left in the transmit FIFO. The BUSY bit of

UARTXFR is ‘1’ as soon as data is written to the transmit FIFO, which means the FIFO is not

empty, and remains as ‘1’ while data is being transmitted.

22.3.3 Data receive

Received data is stored in the 32-byte FIFOs. When a start bit has been received, it begins

running and data is sampled on the eighth cycle of that counter in UART mode. A valid stop

bit is confirmed if UARTRXD is ‘1’. When a full word is received, the data is stored in the

receive FIFO. Error bit is stored in bit[10:8] of UARTXCR and overrun is stored in bit[11] of

UARTXCR.

Initial setting

Set RTS/CTS of UARTxCR

v

Set FEN of UARTXLCR_H

v

Set RxSel/TxSel of UARTXFLS

—

Send Tx data

—

receive Rx data

END

Figure 61. Transmit and Receive data flow chart
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22.3.4 Hardware flow control

UARTX another UARTx
RXFIFO NUARTRTS NUARTRTS RX FIFO
and and
flow control flow control
TX FIFO TX FIFO
and - and
flow control NUARTCTS NUARTCTS flow control

Figure 62. Hardware flow control description
The RTS flow control is enabled by setting the RTSen of UARTxCR. If RTS is enabled, the data

flow is controlled as follows.

When the receiver FIFO level reaches the programmed trigger level, nUARTRTS(pin) is

asserted(to a low value). nUARTRTS is reasserted(to a low level) once the receiver FIFO has

reached the previous trigger level. The reasserted of nUARTRTS signals to the sending UART to

continue transmitting data.

The CTS flow control is enabled, the transmitter can only transmit data when nUARTCTS is

asserted. When nUARTCTR is re-asserted(to a low) the transmitter sends the next byte. To

stop the transmitter from sending the following byte, nUARTCTS must be released before the

middle of the last stop bit that is currently being sent.

UARTX_TX

]

start bit0..7

nUARTCTS

o start / bits0.7_/ stop > start /bits0.7 stop
| (

/

Figure 63. CTS Functional Timing

N

W7500P Datasheet Version1.0.4

395 / 460



6‘? IZnet

Figure 64 shows how software should use the RTS/CTR.

Set RTS/CTS of UARTxCR

v

Set FEN of UARTXLCR_H

v

Set RxSel/TxSel of UARTXFLS

%

CTS of UARTXFR =07 RXFE of UARTXFR =0?

Y+es - Y+es
Send Tx data receive Rx data

BUSY of UARTxFR =17

No END NG

Figure 64. Algorithm for setting CTS/RTS flowchart
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22.4  UARTO Registers(Base address: 0x4000_C000)
22.4.1 UARTODR (UARTO Data Register)

Address offset: 0x000

Reset value: 0x0000_0000
The UARTODR is the data register.
The write operation initiates transmission from the UART. The data is prefixed with a start bit,
appended with the appropriate parity bit(if parity is enabled), and a stop bit. The resultant
word is then transmitted.
The received data byte is read by performing reads from the UARTDR register along with the

corresponding status information.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OE BE PE FE DATA
R R R R R/W

[11] OE - Overrun error
0: data is empty
1: data is received and the receive FIFO is already full.

[10] BE - Break error
1: if a break condition was detected, indicating that the received data input was held
LOW of longer than a full-word transmission time(defined as start, data, parity and
stop bits)

[9] PE - Parity error
1: it indicates that the parity of the received, it indicates that the parity of the
received data character does not match the parity that the EPS and SPS bits in the line
control register, UARTLCR_H

[8] FE - Framing error
1: it indicates that the received

[7:0] DATA - Receive (READ)/Transmit (WRITE) data

22.4.2 UARTORSR/ECR (UARTO Receive Status Register/Error

Clear Register)
Address offset: 0x004

Reset value: 0x0000_0000
The UARTORSR/ECR is the receive status register/error clear register.

Receive status can also be read from the UARTORSR register.

W7500P Datasheet Version1.0.4 397 / 460




6‘? IZnet

A write to the UARTOECR register clears the framing, parity, break, and overrun errors.

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OE BE PE FE
[3] OE - Overrun error
This bit is set to 1 if data is received and the FIFO is already full.
This bit is cleared to 0 by a write to UARTOECR
[2] BE - Break error
This bit is cleared to 0 by a write to UARTOECR
[1] PE - Parity error
When set to 1, it indicates that the parity of the received data character does not
match
the parity that the EPS and SPS bits in the line control register, UARTLCR_H select
This bit is cleared to 0 by a write to UARTOECR
[0] FE - Framing error
When set to 1, in indicates that the received character didn’t have a valid stop bit
This bit is cleared to 0 by a write to UARTOECR
22.4.3 UARTOFR (UARTO Flag Register)
Address offset: 0x0018
Reset value: Obx11000xxx
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RI | TXFE | RXFF | TXFF | RXFE | BUSY | DCD | DSR | CTS
R R R R R R R R R

[8] RI - Ring indicator
This bit is the complement of the UART ring indicator, UARTORI.
1: When nUARTORI is LOW
[7] TXFE - Transmit FIFO empty
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when transmit holding register is empty.

1: The bit is set when transmit FIFO is empty

W7500P Datasheet Version1.0.4 398 / 460




6‘? IZnet

[6] RXFF - Receive FIFO full
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when the receive holding register is full
1: The bit is set when the receive FIFO is full
[5] TXFF - Transmit FIFO full
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when transmit holding register is full.
1: The bit is set when transmit FIFO is full.
[4] RXFE - Receive FIFO empty
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when the receive holding register is empty.
1: The bit is set when the receive FIFO is empty.
[3] BUSY - UART busy
1: the UART is busy transmitting data
[2] DCD - Data carrier detect
This bit is the complement of the UART data carrier detect, UARTODCD, status input
1: The bit is the complement of the UART data carrier detect
[1] DSR - Data set ready
This bit is the complement of the UART data set ready, UARTODSR, status input
1: The bit is the complement of the UART data set ready
[0] CTS - Clear to send
This bit is the complement of the UART clear to send, UARTOCTS, status input
1: The bit is the complement of the UART clear to send

22.4.4 UARTOILPR (UARTO IrDA Low-Power Counter Register)
Address offset: 0x0020
Reset value: 0x00
The UARTILPR Register is the IrDA low-power counter register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

ILPDVSR

R/W

[7:0] ILPDVSR - 8-bit low-power divisor value
These bits are cleared to 0 at reset

ILPDVSR = (FUARTCLK/FIrLPBaudlé)
Where, Fi 1pgaudis iS Nominally 1.8432MHz
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The divisor is 1.42MHz < Fp,ppaudis < 2.12MHz, results in a low-power pulse duration of 1.41

-2.11us.

22.4.5 UARTOIBRD (UARTO Integer Baud Rate Register)
Address offset: 0x0024
Reset value: 0x00

The UARTOIBRD Register is the integer part of the baud rate divisor value.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BAUD DIVINT
w

[15:0] BAUD DIVINT - The integer baud rate divisor.
These bits are cleared to 0 on reset
22.4.6 UARTOFBRD (UARTO Fractional Baud Rate Register)
Address offset: 0x0028
Reset value: 0x00
The UARTOFBRD register is the fractional part of the baud rate divisor value.
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BAUD DIVFRAC
w

[5:0] BAUD DIVFRAC - The fractional baud rate divisor.

These bits are cleared to 0 on reset

The baud rate divisor is calculated as follows:
Baud rate divisor BAUDDIV = (Fyrrcix /(16 X Baud rate))

Where, Fyarrcix 1S the UART reference clock frequency.

The BAUDDIV is comprised of the integer value (BAUD DIVINT) and the fractional value (BAUD

DIVFRAC).

Example 1
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If the required baud rate is 115200 and UARTCLK = 8MHz then:

Baud rate divisor = (8 x 10°)/(16 x 115200) = 4.340278

This means BRD, =4 and BRD; = 0.340278

(Therefore, UARTOIBRD = 4)

Therefore, UARTOFBRD = inerger[(0.340278 X 64) + 0.5] = 22

Generated baud rate divider = UARTOIBRD + (UARTOFBRD/64) = 4.34375
Generated baud rate = (8 x 10°)/(16 x 4.34375) = 115107.914

Error = (115108 — 115200)/(115200) x 100 = -0.07861%

When UartCLK = 8MHz
Integer divisor Fractional Required bit Generated bit Error,
divisor rate(bps) rate(bps)
0x2 0x0B 230400 2.171875 -0.07994
0x4 0x16 115200 4.34375 -0.07994
0x6 0x21 76800 6.515625 -0.07994
0x8 0x2C 57600 8.6875 -0.07994
0x22 0x2E 14400 34.71875 0.010001

22.4.7 UARTOLCR_H (UARTO Line Control Register)

Address offset: 0x002C

Reset value: 0x00
The UARTOLCR_H register is the line control register. This register accesses bits 29 to 22 of
the UART line control register, UARTOLCR.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPS WLEN FEN | STP2 | EPS | PEN | BRK
R/W

[7] SPS — Stick parity select
0: stick parity is disable
1: either:
The parity bit is transmitted and checked as a 1 when EPS bit set ‘0’
The parity bit is transmitted and checked as a 0 when EPS bit set ‘1’
[6:5] WLEN - Word length

00 01 10 11
5 bits 6 bits 7 bits 8 bits
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[4] FEN - Enable FIFO
0: The FIFO become 1-byte-deep holding register.
1: The transmit and receive FIFO buffers are enable (FIFO mode)
[3] STP2 - Two stop bit select
1: Two stop bits are transmitted at the end of the frame
[2] EPS - Even parity select
0: odd parity.
1: even parity
[1] PEN - Parity enable
0: parity is disabled and no parity bit added to the data frame
1: parity checking and generations is enabled
[0] BRK - Send break
0: For normal use, the bit must be cleared to 0

1: The low-level is continually output on the UARTTXD output

PEN EPS SPS Parity bit(Transmitted or checked)
0 X X Not transmitted or checked
1 1 0 Even parity
1 0 0 0dd parity
1 0 1 1
1 1 1 0
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22.4.8 UARTOCR (UARTO Control register)

Address offset: 0x0030
Reset value: 0x0300

The UARTOCR register is the control register

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CTSEn | RTSEn | Out2 | Out1 | RTS | DTR | RXE | TXE SIRLP | SIREN | UARTEN

[15] CTSEn - CTS hardware flow control enable.

1: CTS hardware flow control is enable. Data is only transmitted when the UARTOCTS

signal is asserted.

[14] RTSEn - RTS hardware flow control enable

1: RTS hardware flow control is enable. Data is only requested when there is space in

the receive FIFO for it to be received.

[13] Out2

This bit is the complement of the UART Out2 (nUARTOut2) modem status output.
That is, when the bit is programmed to 1, the output is 0.

For DTE this can be used as “Ring Indicator” (RI).

[12] Out1

This bit is the complement of the UART Out1 (nUARTOut1) modem status output.
That is, when the bit is programmed to 1 the output is 0.
For DTE this can be used as “Data Carrier Detect”(DCD).

[11] RTS - Request to send

This bit is the complement of the UART request to send, UARTORTS, modem status

output.
That is, when the bit is programmed to 1 then UARTORTS is LOW.

[10] DTS - Data transmit ready

This bit is the complement of the UART data transmit ready, UARTODTR, modem status

output.
That is, when the bit is programmed to 1 then UARTODTR is LOW.

[9] RXE - Receive enable

If this bit is set to 1, the receive section of the UART is enabled.
Data reception occurs for either UART signals or SIR signals depending on the setting
of the SIREN bit. When the UART is disabled in the middle of reception, it completes

the current character before stopping.
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[8] TXE - Transmit enable

1: The transmit section of the UART is enabled,

[7:3] Reserved
[2] SIRLP - SIR low-power IrDA mode

0: low-level bits are transmitted as an active high pulse with a width of 3/16th of the

bit period.

1: low-level bits are transmitted with a pulse width that is 3 times the period of the

IrLPBaud16 input signal, regardless of the selected bit rate.

[1] SIREN - SIR enable
0: IrDA SIR ENDEC is disable
1: IrDA SIR ENDEC is enable
[0] UARTEN - Loopback enable
0: UART is disabled
1: UART is enabled

Program the control registers as follows:
1. Disable the UART.

2. Wait for the end of transmission or reception of the current character.
3. Flush the transmit FIFO by setting the FEN bit to 0 in the Line Control Register,

UARTLCR_H.
4. Reprogram the UARTCR Register.
5. Enable the UART.

22.4.9 UARTOIFLS (UARTO Interrupt FIFO Level Select Register)

Address offset: 0x0034

Reset value: 0x12

The UARTIFLS register is the interrupt FIFO level select register.

31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
RXIFLSEL TXIFLSEL
W W
[5:3] RXIFLSEL - Receive interrupt FIFO level select
7 6 5 4 3 2 1 0
Reserved 7/8 full 3/4 full 1/2 full 1/4 full 1/8 full
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[2:0] TXIFLSEL - Transmit interrupt FIFO level select

7 6 5 4 3 2

1

0

Reserved 7/8 full 3/4 full 1/2 full 1/4 full

1/8 full

22.4.10 UARTOIMSC (UARTO Interrupt Mask Set/Clear Register)

Address offset: 0x0038

Reset value: 0x00

The UARTOIMSC register is the interrupt mask set/clear interrupts. When a bit of UARTOIMSC

is ‘1’ and the corresponding bit of interrupt register is ‘1’, an interrupt will be issued.

In other words, if a bit of UARTOIMSC is ‘0’, an interrupt will not be issued even if the

corresponding bit of interrupt register is ‘1°.
3 30 29 28 27 26 25 24 23 22 21 20

19

18

17

16

15 14 13 12 11 10 9 8 7 6 5

OEIM | BEIM | PEIM | FEIM | RTIM | TXIM

RXIM

DSR

MIM

DCD

MIM

CTS

MIM

RIMI

R/W | R/W | R/W | R/W | R/W | R/W

R/W

R/W

R/W

R/W

R/W

[10] OEIM - Overrun error interrupt mask
0: Disable UARTOOEINTR
1: Enable UARTOOEINTR
[9] BEIM - Break error interrupt mask
0: Disable UARTOBEINTR
1: Enable UARTOBEINTR
[8] PEIM - Parity error interrupt mask
0: Disable UARTOEINTR
1: Enable UARTOEINTR
[7] FEIM - Framing error interrupt mask
0: Disable UARTOFEINTR
1: Enable UARTOFEINTR
[6] RTIM - Receive timeout interrupt mask
0: Disable UARTORTINTR
1: Enable UARTORTINTR
[5] TXIM - Transmit interrupt mask
0: Disable UARTOTXINTR
1: Enable UARTOTXINTR
[4] RXIM - Receive interrupt mask

W7500P Datasheet Version1.0.4

405 / 460




6‘? IZnet

0: Disable UARTORXINTR
1: Enable UARTORXINTR
[3] DSRMIM - nUARTODSR modem interrupt mask
0: Disable UARTODSRINTR
1: Enable UARTODSRINTR
[2] DCDMIM - nUARTODCD modem interrupt mask
0: Disable UARTODCDINTR
1: Enable UARTODCDINTR
[1] CTSMIM - nUARTOCTS modem interrupt mask
0: Disable UARTOCRSINTR
1: Enable UARTOCRSINTR
[0] RIMIM - nUARTORI modem interrupt mask
0: Disable UARTORIINTR
1: Enable UARTORIINTR

22.4.11 UARTORIS (UARTO Raw Interrupt Status Register)
Address offset: 0x003C
Reset value: 0x00-
The UARTORIS register indicates the raw interrupt status register.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OE BE PE FE RT X RX | DRR | DCD | CTSR | Rl
RIS RIS | RIS | RIS | RIS | RIS | RIS | RMIS | RMIS | MIS | RMIS
R R R R R R R R R R R
[10] OERIS - Overrun error interrupt status
It indicates state of the UARTOOEINTR interrupt.
[9] BERIS - Break error interrupt status
It indicates state of the UARTOBEINTR interrupt.
[8] PERIS - Parity error interrupt status
It indicates state of the UARTOPEINTR interrupt.
[7] FERIS - Framing error interrupt status
It indicates state of the UARTOFEINTR interrupt.
[6] RTRIS - Receive timeout interrupt status
It indicates state of the UARTORTINTR interrupt.
[5] TXRIS - Transmit interrupt status
It indicates state of the UARTOTXINTR interrupt.
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[4] RXRIS - Receive interrupt status

It indicates state of the UARTORXINTR interrupt.
[3] DSRRMIS - nUARTODSR modem interrupt status

It indicates state of the UARTODSRINTR interrupt.
[2] DCDRMIS - nUARTODCD modem interrupt status

It indicates state of the UARTODCDINTR interrupt.
[1] CTSRMIS - nUARTOCTS modem interrupt status

It indicates state of the UARTOCTSINTR interrupt.
[0] RIRMIS - nUARTORI modem interrupt status

It indicates state of the UARTORIINTR interrupt.

22.4.12 UARTOMIS (UARTO Masked Interrupt Status Register)
Address offset: 0x0040
Reset value: 0x00-
The UARTOMIS register is the masked interrupt status register.
31 30 29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14 13 12 11 10 9 8 7 6 5 4 3 2

OE BE PE FE RT X RX DRR | DCD

MIS MIS MIS MIS MIS MIS MIS | MMIS | MMIS

CTS

MMIS

RI

MMIS

[10] OEMIS - Overrun error masked interrupt status

It indicates state of the UARTOOEINTR interrupt.
[9] BEMIS - Break error masked interrupt status

It indicates state of the UARTOBEINTR interrupt.
[8] PEMIS - Parity error masked interrupt status

It indicates state of the UARTOPEINTR interrupt.
[7] FEMIS - Framing error masked interrupt status

It indicates state of the UARTOFEINTR interrupt.
[6] RTMIS - Receive timeout masked interrupt status

It indicates state of the UARTORTINTR interrupt.
[5] TXMIS - Transmit masked interrupt status

It indicates state of the UARTOTXINTR interrupt.
[4] RXMIS - Receive masked interrupt status

It indicates state of the UARTORXINTR interrupt.
[3] DSRMMIS - nUARTODSR modem masked interrupt status
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It indicates state of the UARTODSRINTR interrupt.
[2] DCDMMIS - nUARTODCD modem masked interrupt status

It indicates state of the UARTODCDINTR interrupt.
[1] CTSMMIS - nUARTOCTS modem masked interrupt status

It indicates state of the UARTOCTSINTR interrupt.
[0] RIMMIS - nUARTORI modem masked interrupt status

It indicates state of the UARTORIINTR interrupt.

22.4.13 UARTOICR (UARTO Interrupt Clear Register)
Address offset: 0x0044

Reset value: -

The UARTOICR register is the interrupt clear register and is write-only.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DSR | DCD | CTS | Rl

OEIC | BEIC | PEIC | FEIC RTIC | TXIC | RXIC
MIC | MIC | MIC | MIC
R R R R R R R R R R R

[10] OEIC - Overrun error interrupt clear
Clear the UARTOOEINTR interrupt.

[9] BEIC - Break error interrupt clear
Clear the UARTOBEINTR interrupt.

[8] PEIC - Parity error interrupt clear
Clear the UARTOPEINTR interrupt.

[7] FEIC - Framing error interrupt clear
Clear the UARTOFEINTR interrupt.

[6] RTIC - Receive timeout interrupt clear
Clear the UARTORTINTR interrupt.

[5] TXIC - Transmit interrupt clear
Clear the UARTOTXINTR interrupt.

[4] RXIC - Receive interrupt clear
Clear the UARTORXINTR interrupt.

[3] DSRMIC - nUARTODSR modem interrupt clear
Clear the UARTODSRINTR interrupt.

[2] DCDMIC - nUARTODCD modem interrupt clear
Clear the UARTODCDINTR interrupt.
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[1] CTSMIC - nUARTOCTS modem interrupt clear
Clear the UARTOCTSINTR interrupt.

[0] RIMIC - nUARTORI modem interrupt clear
Clear the UARTORIINTR interrupt.
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22.5 Register map

The following Table 38 summarizes the UARTO registers.

Table 38 UARTO register map and reset values

Offset Register 2[RI gl o[l lareinialalS[als/dl Slofe/~[wlw[~[m[~]<[ofn
o000 | VARTODR | 81 8] 8] 8| 81 81 S 8| &1 6] 8} &) & 61 &) §] &) §) L} Bl §| @ &t DATA Data Register
X
reset value 0i 0j 0/ 0f Of 0 0O/ 0] Of O Of O
oo0s | Lmroren [ €] €] €| 8| €] 8] 8| 8l ol 8l 8| 8| gl g 8| g g g 8l 8l 8| 8| 8| 8| 8 8 8| 6] 8| | | iReceive Status/Eror Clear Register
reset value 0/ 0 0f O
uarrorr | 8] 8] 8| 81 8 81 8] 8| 5 8| 8| 8| 5l 8] 8l 8| 8| 8| 8| 8] 8] B 5 =L LIE L5 D% L|rage Regist
0x018 2 B B &) 21 2y 21 &y £ D) 2] ) B £y £ £ 2] & L) 2 g8 2 B R 22| Bl 8| G|age Register
reset value X | 1} 1} 0] 0] O}X [X X
0x020 [ UARTOILPR | 8} 8} S 8] 8} 81 818/ 818)8 SjSiglglelels 888 8 g¢e ILPDVSR IrDA Low-Power Counter Register
reset value OI OE Ol Of 03 OE 0; 0
0x024 | UARTOIBRD | 81 8| 8| 81 8! i 8! 81 8] | &} 8| 81 6{ 8| & BAUD DIVINT Integer Baud Rate Register
reset value ol o] of of of o[ o] 0 o} of of of of of 0
0x028 [ UARTOFBRD | &1 &} €| &1 &F &F &1 &1 61 8| @ &) €0 01 &1 & &1 &1 ¢ @ @] & € &/ & & BAUDDIVFRAC [Fractional Baud Rate Register
reset value 0{ 0 0f 0j 0j O
0x02C | UARTOLCR H | 8 8| 8| 8] 8] 81 8] 8; &) 8| 8| 8| 8] &| 8| 8] 8] 8| & 8 8 §§§§WLENéggégunecomm\.aegxster
reset value 10 10 1§ 1} 17 1) 1} 1
at ol ol b ob wi ol ol ol ol wf ol vf 0l vl Wl SIS Y P n] 2lulw alzie
0 JARTOCR wlwnl 5i5 8] & o1 &1 8 81 8 A | Regist:
0x03! UARTOC| Eee&ee&eee&ee&eecgggmDéﬁfeeEE§§§Controeglser
reset value 0/ 0 1} 1} 0 0 0, 0 0
- -
O o
0x034 | UARTOIFLS | &) | 8| &) 8; &1 85 8| &1 8| &, €| 81 & 8] &1 ] 8 &) & 8] &) 8 g 8 e &  |Interrupt FIFO Level Select Register
& =
reset value 0/ 1, 0f 0} 1} O
HERES
ol ol ol ol ¢i gi gl ol ol gl ol ol 9igigl ol gl el gl glgl 2 sissisis|S 52 ,
0x038 | UARTOIMSC Of O o 9} of O Of Wi O} Of OF O} Of O] O} Ui V| O} Vi O} O migi@gigE S Sizlola S |Interrupt Mask Set/Clear Register
Olmafuw w0l &
2} =1 RS
reset value 0{ 0, 0/ Of Of O] Of O} Of O} O
nilig
ol ol ol ol wi ol ol ol ol ol of ol ol o] ol ol o] ol ol ol o] BlBIBIGlBIBILISISEE .
0x03C| UARTORIS | 81 8] 8| 81 &1 &1 81 &) &1 8| &1 8| &1 8i &1 &1 8{ &} &) &1 & gEEEEEEmQD‘rx5RawInterruptStatusReglster
ommumﬁﬁmuﬂg
ol 8o
reset value 0/ 0, 0/ Of Of O] Of O} Of O/ O
gl e
glulnivinng s zs54
0x040 | UARTOMIS | &| S| 8| & 8] Si 8] 8i ¢] 8| o] 8] S} 81 8| o] 8| 3| 8| 8] 8| 23|22 % g 2 gE%MaskedlnterruptStatusRegister
Oloiau]ax I Ol &
oA v
reset value 0 0f 0/ 0 0f 0j 0 Of Of O} O
I
ox044 | uarToicR | 8] 8] 8| 8| 81 81 Bl 8l &l 8| 8| 8| £l 8| 8 Bl 8B Bl 8 B §%ﬁ;’tﬁg§§§§5§mermptcleamegister
ola v
reset value 0/ 0/ 00 0f Of 0/ Of Ol 0O/ O} O
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22.6  UART1 Registers(Base address: 0x4000_D000)

22.6.1 UART1DR (UART1 Data Register)
Address offset: 0x000
Reset value: 0x0000_0000
The UART1DR is the data register.
The write operation initiates transmission from the UART. The data is prefixed with a start bit,
appended with the appropriate parity bit(if parity is enabled), and a stop bit. The resultant
word is then transmitted.
The received data byte is read by performing reads from the UARTDR register along with the

corresponding status information.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OE BE PE FE DATA
R R R R R/W

[11] OE - Overrun error
0: data is empty
1: data is received and the receive FIFO is already full.

[10] BE - Break error
1: if a break condition was detected, indicating that the received data input was held
LOW of longer than a full-word transmission time(defined as start, data, parity and
stop bits)

[9] PE - Parity error
1: it indicates that the parity of the received, it indicates that the parity of the
received data character does not match the parity that the EPS and SPS bits in the line
control register, UARTLCR_H

[8] FE - Framing error
1: it indicates that the received

[7:0] DATA - Receive (READ)/Transmit (WRITE) data

22.6.2 UART1RSR/ECR (UART1 Receive Status Register/Error

Clear Register)
Address offset: 0x004

Reset value: 0x0000_0000
The UART1RSR/ECR is the receive status register/error clear register.

Receive status can also be read from the UART1RSR register.
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A write to the UART1ECR register clears the framing, parity, break, and overrun errors.

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OE BE PE FE
[3] OE - Overrun error
This bit is set to 1 if data is received and the FIFO is already full.
This bit is cleared to 0 by a write to UART1ECR
[2] BE - Break error
This bit is cleared to 0 by a write to UART1ECR
[1] PE - Parity error
When set to 1, it indicates that the parity of the received data character does not
match
the parity that the EPS and SPS bits in the line control register, UARTLCR_H select
This bit is cleared to 0 by a write to UART1ECR
[0] FE - Framing error
When set to 1, in indicates that the received character didn’t have a valid stop bit
This bit is cleared to 0 by a write to UART1ECR
22.6.3 UART1FR (UART1 Flag Register)
Address offset: 0x0018
Reset value: Obx11000xxx
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RI | TXFE | RXFF | TXFF | RXFE | BUSY | DCD | DSR | CTS
R R R R R R R R R

[8] RI - Ring indicator
This bit is the complement of the UART ring indicator, UART1RI.
1: When nUART1RI is LOW
[7] TXFE - Transmit FIFO empty
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when transmit holding register is empty.

1: The bit is set when transmit FIFO is empty
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[6] RXFF - Receive FIFO full
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when the receive holding register is full
1: The bit is set when the receive FIFO is full
[5] TXFF - Transmit FIFO full
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when transmit holding register is full.
1: The bit is set when transmit FIFO is full.
[4] RXFE - Receive FIFO empty
This bit depends on the state of the FEN bit in the line control register, UARTLCR_H.
0: The bit is set when the receive holding register is empty.
1: The bit is set when the receive FIFO is empty.
[3] BUSY - UART busy
1: the UART is busy transmitting data
[2] DCD - Data carrier detect
This bit is the complement of the UART data carrier detect, UART1DCD, status input
1: The bit is the complement of the UART data carrier detect
[1] DSR - Data set ready
This bit is the complement of the UART data set ready, UART1DSR, status input
1: The bit is the complement of the UART data set ready
[0] CTS - Clear to send
This bit is the complement of the UART clear to send, UART1CTS, status input
1: The bit is the complement of the UART clear to send

22.6.4 UART1ILPR (UART1 IrDA Low-Power Counter Register)
Address offset: 0x0020
Reset value: 0x00
The UARTILPR Register is the IrDA low-power counter register
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17

16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

ILPDVSR

R/W

[7:0] ILPDVSR - 8-bit low-power divisor value
These bits are cleared to 0 at reset

ILPDVSR = (FUARTCLK/FIrLPBaudlé)
Where, Fi 1pgaudis iS Nominally 1.8432MHz
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The divisor is 1.42MHz < Fp,ppaudis < 2.12MHz, results in a low-power pulse duration of 1.41

-2.11us.

22.6.5 UART1IBRD (UART1 Integer Baud Rate Register)
Address offset: 0x0024
Reset value: 0x00

The UART1IBRD Register is the integer part of the baud rate divisor value.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BAUD DIVINT
w

[15:0] BAUD DIVINT - The integer baud rate divisor.
These bits are cleared to 0 on reset
22.6.6 UART1FBRD (UART1 Fractional Baud Rate Register)
Address offset: 0x0028
Reset value: 0x00
The UART1FBRD register is the fractional part of the baud rate divisor value.
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BAUD DIVFRAC
w

[5:0] BAUD DIVFRAC - The fractional baud rate divisor.

These bits are cleared to 0 on reset

The baud rate divisor is calculated as follows:
Baud rate divisor BAUDDIV = (Fyrrcix /(16 X Baud rate))

Where, Fyarrcix 1S the UART reference clock frequency.

The BAUDDIV is comprised of the integer value (BAUD DIVINT) and the fractional value (BAUD

DIVFRAC).

Example 1
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If the required baud rate is 115200 and UARTCLK = 8MHz then:

Baud rate divisor = (8 x 10°)/(16 x 115200) = 4.340278

This means BRD, =4 and BRD; = 0.340278

(Therefore, UART1IBRD = 4)

Therefore, UART1FBRD = inerger[(0.340278 X 64) + 0.5] = 22

Generated baud rate divider = UART1IBRD + (UART1FBRD/64) = 4.34375
Generated baud rate = (8 x 10°)/(16 x 4.34375) = 115107.914

Error = (115108 — 115200)/(115200) x 100 = -0.07861%

When UartCLK = 8MHz
Integer divisor Fractional Required bit Generated bit Error,
divisor rate(bps) rate(bps)
0x2 0x0B 230400 2.171875 -0.07994
0x4 0x16 115200 4.34375 -0.07994
0x6 0x21 76800 6.515625 -0.07994
0x8 0x2C 57600 8.6875 -0.07994
0x22 0x2E 14400 34.71875 0.010001

22.6.7 UART1LCR_H (UART1 Line Control Register)
Address offset: 0x002C

Reset value: 0x00

The UART1LCR_H register is the line control register. This register accesses bits 29 to 22 of

the UART line control register, UART1LCR.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPS WLEN FEN | STP2 | EPS | PEN | BRK
R/W
[7] SPS - Stick parity select
0: stick parity is disable
1: either:
The parity bit is transmitted and checked as a 1 when EPS bit set ‘0’
The parity bit is transmitted and checked as a 0 when EPS bit set ‘1’
[6:5] WLEN - Word length
00 01 10 11
5 bits 6 bits 7 bits 8 bits
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[4] FEN - Enable FIFO
0: The FIFO become 1-byte-deep holding register.
1: The transmit and receive FIFO buffers are enable (FIFO mode)
[3] STP2 - Two stop bit select
1: Two stop bits are transmitted at the end of the frame
[2] EPS - Even parity select
0: odd parity.
1: even parity
[1] PEN - Parity enable
0: parity is disabled and no parity bit added to the data frame
1: parity checking and generations is enabled
[0] BRK - Send break
0: For normal use, the bit must be cleared to 0

1: The low-level is continually output on the UARTTXD output

PEN EPS SPS Parity bit(Transmitted or checked)
0 X X Not transmitted or checked
1 1 0 Even parity
1 0 0 0dd parity
1 0 1 1
1 1 1 0

22.6.8 UART1CR (UART1 Control register)
Address offset: 0x0030

Reset value: 0x0300
The UART1CR register is the control register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CTSEn RTSEn | Out2 | Out1 RTS DTR RXE TXE SIRLP SIREN UARTEN

[15] CTSEn - CTS hardware flow control enable.
1: CTS hardware flow control is enable. Data is only transmitted when the UART1CTS
signal is asserted.

[14] RTSEn - RTS hardware flow control enable
1: RTS hardware flow control is enable. Data is only requested when there is space in

the receive FIFO for it to be received.
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[13] Out2
This bit is the complement of the UART Out2 (nUARTOut2) modem status output.
That is, when the bit is programmed to 1, the output is 0.
For DTE this can be used as “Ring Indicator” (RI).
[12] Out1
This bit is the complement of the UART Out1 (nUARTOut1) modem status output.
That is, when the bit is programmed to 1 the output is 0.
For DTE this can be used as “Data Carrier Detect”(DCD).
[11] RTS - Request to send
This bit is the complement of the UART request to send, UART1RTS, modem status
output.
That is, when the bit is programmed to 1 then UART1RTS is LOW.
[10] DTS - Data transmit ready
This bit is the complement of the UART data transmit ready, UART1DTR, modem status
output.
That is, when the bit is programmed to 1 then UART1DTR is LOW.
[9] RXE - Receive enable
If this bit is set to 1, the receive section of the UART is enabled.
Data reception occurs for either UART signals or SIR signals depending on the setting
of the SIREN bit. When the UART is disabled in the middle of reception, it completes
the current character before stopping.
[8] TXE - Transmit enable
1: The transmit section of the UART is enabled,
[7:3] Reserved
[2] SIRLP - SIR low-power IrDA mode
0: low-level bits are transmitted as an active high pulse with a width of 3/16th of the
bit period.
1: low-level bits are transmitted with a pulse width that is 3 times the period of the
IrLPBaud16 input signal, regardless of the selected bit rate.
[1] SIREN - SIR enable
0: IrDA SIR ENDEC is disable
1: IrDA SIR ENDEC is enable
[0] UARTEN - Loopback enable
0: UART is disabled
1: UART is enabled

Program the control registers as follows:
1. Disable the UART.

2. Wait for the end of transmission or reception of the current character.
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3. Flush the transmit FIFO by setting the FEN bit to 0 in the Line Control Register,

UARTLCR_H on page 3-12.
4. Reprogram the UARTCR Register.
5. Enable the UART.

22.6.9
Address offset: 0x0034

Reset value: 0x12

The UARTIFLS register is the interrupt FIFO level select register.

UART1IFLS (UART1 Interrupt FIFO Level Select Register)

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RXIFLSEL TXIFLSEL
w w
[5:3] RXIFLSEL - Receive interrupt FIFO level select
7 6 5 4 3 2 1 0
Reserved 7/8 full 3/4 full 1/2 full 1/4 full 1/8 full
[2:0] TXIFLSEL - Transmit interrupt FIFO level select
7 6 5 4 3 2 1 0
Reserved 7/8 full 3/4 full 1/2 full 1/4 full 1/8 full
22.6.10 UART1IMSC (UART1 Interrupt Mask Set/Clear Register)
Address offset: 0x0038
Reset value: 0x00
The UART1IMSC register is the interrupt mask set/clear interrupts. When a bit of UART1IMSC
is “1” and the corresponding bit of interrupt register is ‘1’, an interrupt will be issued.
In other words, if a bit of UART1IMSC is ‘0’, an interrupt will not be issued even if the
corresponding bit of interrupt register is ‘1°.
3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DSR | DCD | CTS | RIMI
OEIM | BEIM | PEIM | FEIM | RTIM | TXIM | RXIM
MM [ MIM | MIM | M
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R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

[10] OEIM - Overrun error interrupt mask
0: Disable UART10OEINTR
1: Enable UART10EINTR
[9] BEIM - Break error interrupt mask
0: Disable UART1BEINTR
1: Enable UART1BEINTR
[8] PEIM - Parity error interrupt mask
0: Disable UART1EINTR
1: Enable UART1EINTR
[7] FEIM - Framing error interrupt mask
0: Disable UART1FEINTR
1: Enable UART1FEINTR
[6] RTIM - Receive timeout interrupt mask
0: Disable UART1RTINTR
1: Enable UART1RTINTR
[5] TXIM - Transmit interrupt mask
0: Disable UART1TXINTR
1: Enable UART1TXINTR
[4] RXIM - Receive interrupt mask
0: Disable UART1RXINTR
1: Enable UART1RXINTR
[3] DSRMIM - nUART1DSR modem interrupt mask
0: Disable UART1DSRINTR
1: Enable UART1DSRINTR
[2] DCDMIM - nUART1DCD modem interrupt mask
0: Disable UART1DCDINTR
1: Enable UART1DCDINTR
[1] CTSMIM - nUART1CTS modem interrupt mask
0: Disable UART1CRSINTR
1: Enable UART1CRSINTR
[0] RIMIM - nUART1RI modem interrupt mask
0: Disable UART1RIINTR
1: Enable UART1RIINTR

22.6.11 UART1RIS (UART1 Raw Interrupt Status Register)
Address offset: 0x003C

Reset value: 0x00-

The UART1RIS register indicates the raw interrupt status register.
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

DRRR | DCDR | CTSRM

OERIS | BERIS | PERIS | FERIS | RTRIS | TXRIS | RXRIS RIRMIS
mis mis 1S

R R R R R R R R R R R

[10] OERIS - Overrun error interrupt status

It indicates state of the UART10OEINTR interrupt.
[9] BERIS - Break error interrupt status

It indicates state of the UART1BEINTR interrupt.
[8] PERIS - Parity error interrupt status

It indicates state of the UART1PEINTR interrupt.
[7] FERIS - Framing error interrupt status

It indicates state of the UART1FEINTR interrupt.
[6] RTRIS - Receive timeout interrupt status

It indicates state of the UART1RTINTR interrupt.
[5] TXRIS - Transmit interrupt status

It indicates state of the UART1TXINTR interrupt.
[4] RXRIS - Receive interrupt status

It indicates state of the UART1RXINTR interrupt.
[3] DSRRMIS - nUART1DSR modem interrupt status

It indicates state of the UART1DSRINTR interrupt.
[2] DCDRMIS - nUART1DCD modem interrupt status

It indicates state of the UART1DCDINTR interrupt.
[1] CTSRMIS - nUART1CTS modem interrupt status

It indicates state of the UART1CTSINTR interrupt.
[0] RIRMIS - nUART1RI modem interrupt status

It indicates state of the UART1RIINTR interrupt.

22.6.12 UART1MIS (UART1 Masked Interrupt Status Register)
Address offset: 0x0040

Reset value: 0x00-
The UART1MIS register is the masked interrupt status register.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OE BE PE FE RT | TX RX | DRR | DCD | CTS | RI

MIS MIS MIS MIS MIS MIS MIS | MMIS | MMIS | MMIS | MMIS

R R R R R R R R R R R

[10] OEMIS - Overrun error masked interrupt status

It indicates state of the UART10OEINTR interrupt.
[9] BEMIS - Break error masked interrupt status

It indicates state of the UART1BEINTR interrupt.
[8] PEMIS - Parity error masked interrupt status

It indicates state of the UART1PEINTR interrupt.
[7] FEMIS - Framing error masked interrupt status

It indicates state of the UART1FEINTR interrupt.
[6] RTMIS - Receive timeout masked interrupt status

It indicates state of the UART1RTINTR interrupt.
[5] TXMIS - Transmit masked interrupt status

It indicates state of the UART1TXINTR interrupt.
[4] RXMIS - Receive masked interrupt status

It indicates state of the UART1RXINTR interrupt.
[3] DSRMMIS - nUART1DSR modem masked interrupt status

It indicates state of the UART1DSRINTR interrupt.
[2] DCDMMIS - nUART1DCD modem masked interrupt status

It indicates state of the UART1DCDINTR interrupt.
[1] CTSMMIS - nUART1CTS modem masked interrupt status

It indicates state of the UART1CTSINTR interrupt.
[0] RIMMIS - nUART1RI modem masked interrupt status

It indicates state of the UART1RIINTR interrupt.

22.6.13 UART1ICR (UART1 Interrupt Clear Register)

Address offset: 0x0044
Reset value: -
The UART1ICR register is the interrupt clear register and is write-only.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

DSRM | DCDM | CTSM RI
OEIC | BEIC PEIC FEIC RTIC | TXIC RXIC
IC IC IC MIC
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R R R R R R R R R

[10] OEIC - Overrun error interrupt clear
Clear the UART1OEINTR interrupt.

[9] BEIC - Break error interrupt clear
Clear the UART1BEINTR interrupt.

[8] PEIC - Parity error interrupt clear
Clear the UART1PEINTR interrupt.

[7] FEIC - Framing error interrupt clear
Clear the UART1FEINTR interrupt.

[6] RTIC - Receive timeout interrupt clear
Clear the UART1RTINTR interrupt.

[5] TXIC - Transmit interrupt clear
Clear the UART1TXINTR interrupt.

[4] RXIC - Receive interrupt clear
Clear the UART1RXINTR interrupt.

[3] DSRMIC - nUART1DSR modem interrupt clear
Clear the UART1DSRINTR interrupt.

[2] DCDMIC - nUART1DCD modem interrupt clear
Clear the UART1DCDINTR interrupt.

[1] CTSMIC - nUART1CTS modem interrupt clear
Clear the UART1CTSINTR interrupt.

[0] RIMIC - nUART1RI modem interrupt clear
Clear the UART1RIINTR interrupt.
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22.7  Register map

The following Table 39 summarizes the UART1

registers.

Table 39 UART1 register map and reset values
Offset | Register [ @l &IN[&TQlsTalalalgalanialals[alalgiglofe[rlolwlsmiof~[ofun
oxooo| VARTIOR [E/ 8 €/ 81818 8 8 8 ¢ €6 D08 EEEEEsann DATA Data Register
X
reset value 0 0 O} 0f Of Of Of O] Of Of Of O
ooos | onamcen [ €] €1 8| 8l 8l 8 8] 8 8| 8| 8l 8 8| ) ) & 8| 8 8| 81 8 8| | §| 8] 8| 8| B &) 8| | |Receive Status/Error Clear Register
reset value 0; 0{ 0, O
al vl ol ol ol ol ol ol ol ol ol ol ol ol ol af ol vl 0l v o] «» E&&&;og& .
0x018 UARTLFR “J‘&"‘z‘&"BEEEEEEEEEE999999QQEﬁéﬁéagouFlageREQ'Ste'
reset value X 1i 1} 0f 0] 0iX (X X
0x020| UARTILPR | 8| 818! & 8| 81818 88 & & 8¢ & 8 ¢ 8818 8 888 ILPDVSR DA Low-Power Counter Register
reset value of of of o] of of o] 0
0x024 | UART1IBRD | 8| 81 8} &1 8| &} &1 8] 8] 8] | 8| &| & 8 & BAUD DIVINT Integer Baud Rate Register
reset value of of of of of of of o] of of of of 0f 0f of 0
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23 Synchronous Serial Port (SSP)

23.1 Introduction

The SSP block is an IP provided by ARM (PL022 “PrimeCell® Synchronous Serial Port”).
Additional details about its functional blocks may be found in “ARM PrimeCell® Synchronous

Serial Port (PL022) Technical Reference Manual”.

23.2 Features

« The SSPis a master or slave interface that enables synchronous serial communication with
slave or master peripherals having one of the following:
B A MOTOROLA SPI-compatible interface
B ATEXAS INSTRUMENTS synchronous serial interface
B A National Semiconductor MICROWIRE® interface.

« The SPI interface operates as a master or slave interface. It supports bit rates up to 20
MHz in both master and slave configurations. The SPI has the following features:

B Parallel-to-serial conversion on data written to an internal 16-bit wide, 8-
location deep transmit FIFO

B Serial-to-parallel conversion on received data, buffering it in a 16-bit wide, 8-
location deep receive FIFO
Programmable data frame size from 4 to 16 bits
Programmable clock bit rate and prescaler. The input clock may be divided by a
factor of 2 to 254 in steps of two to provide the serial output clock

B Programmable clock phase and polarity.
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23.3

Figure 65 shows the SSP block diagram.

Functional description

SSPTXINTR
—> TXFIFO
APB FIFO Status - gopiNTR
Bus and
Interface Interrupt
RXFEIEO . Generation
== SSPCLK T SSPRXINTR _
| — #
L, SSPTXD
Register Prescale Clock SSPCLKDIV= Transmit M
block value Prescaler and SSPCLKIN
Receive ‘
DMA logic SSPRXD
signals DMA
interface
Figure 65. SSP block diagram
23.3.1 Clock prescaler

When configured as a master, an internal prescaler is used to provide the serial output clock.
The prescaler may be programmed through the SSPCPSR register to divide the SSPCLK by a
factor of 2 to 254 in two steps. As the least significant bit of the SSPCPSR register is not used,
division by an odd number is impossible and this ensures a symmetrical (equal mark space

ratio) clock is generated.

The output of this prescaler is further divided by a factor 1 to 256 through the programming

of the SSPCRO control register, to give a final master output clock.

23.3.2 Transmit FIFO

The common transmit FIFO is a 16-bit wide, 8-locations deep, First-In, First-Out (FIFO) memory
buffer. CPU data written across the AMBA APB interface are stored in the buffer until it is read

out by the transmit logic.

When configured as a master or a slave, parallel data is written into the transmit FIFO prior

to serial conversion and is transmitted to the attached slave or master through the SSPTXD

pin.

W7500P Datasheet Version1.0.4 425 / 460



6‘? IZnet

23.3.3 Receive FIFO

The common receive FIFO is a 16-bit wide, 8-locations deep, first-in, first-out memory buffer.
Received data from the serial interface are stored in the buffer until it is read out by the CPU
across the AMBA APB interface.

When configured as a master or slave, serial data received through the SSPRXD pin is registered

prior to parallel loading into the attached slave or master receive FIFO.

23.3.4 Interrupt generation logic

The PrimeCell SSP generates four individual maskable, active-HIGH interrupts. A combined

interrupt output is also generated as an OR function of the individual interrupt requests.

Users can use the single combined interrupt with a system interrupt controller that provides
another level of masking on a per-peripheral basis. This enables use of modular device drivers

that always know where to find the interrupt source control register bits.

Users can also use the individual interrupt requests with a system interrupt controller that
provides masking for the outputs of each peripheral. In this way, a global interrupt controller
service routine can read the entire set of sources from one wide register in the system
interrupt controller. This is attractive when the time to read from the peripheral registers is

significant compared to the CPU clock speed in a real-time system.
The peripheral supports both methods above.

The transmit and receive dynamic data-flow interrupts, SSPTXINTR and SSPRXINTR, are
separated from the status interrupts so that data can be read or written in response to the

FIFO trigger levels.

23.3.5 DMA interface

The PrimeCell SSP provides an interface to connect to the DMA controller. The PrimeCell SSP
DMA control register, SSPDMACR controls the DMA operation of the PrimeCell SSP.

Receive - The DMA interface includes the following signals for receive:
- SSPRXDMASREQ
B Single-character DMA transfer request asserted by the SSP. This signal is
asserted when the receive FIFO contains at least one character.
- SSPRXDMABREQ
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B Burst DMA transfer request, asserted by the SSP. This signal is asserted when
the receive FIFO contains four or more characters.
- SSPRXDMACLR
B DMArequest clear asserted by the DMA controller to clear the receive request
signals. If DMA burst transfer is requested, the clear signal is asserted during
the transfer of the last data in the burst.
Transmit - The DMA interface includes the following signals for transmit:
- SSPTXDMASREQ
B Single-character DMA transfer request asserted by the SSP. This signal is
asserted when there is at least one empty location in the transmit FIFO.
- SSPTXDMABREQ
B Burst DMA transfer request asserted by the SSP. This signal is asserted when
the transmit FIFO contains four characters or fewer.
- SSPTXDMACLR
B DMA request clear asserted by the DMA controller to clear the transmit
request signals. If a DMA burst transfer is requested, the clear signal is
asserted during the transfer of the last data in the burst.
The burst transfer and single transfer request signals are not mutually exclusive. They can
both be asserted at the same time. For example, when there is more data than the watermark
level of four in the receive FIFO, the burst transfer request and the single transfer request are
asserted.
When the amount of data left in the receive FIFO is less than the watermark level, the single
request only is asserted. This is useful for situations when the number of characters left to be

received in the stream is less than a burst.

For example, if 19 characters must be received, the DMA controller then transfers four bursts
of four characters and three single transfers to complete the stream.

The PrimeCell SSP does not assert the burst request for the remaining three characters.

Each request signal remains asserted until the relevant DMA clear signal is asserted. After the
request clear signal is de-asserted, a request signal can become active again depending on the
conditions that previous sections describe. All request sighals are de-asserted if the PrimeCell
SSP is disabled or the DMA enable signal is cleared.

Table 40 shows the trigger points for DMABREQ of both the transmit and receive FIFOs.

Table 40 DMA trigger points for the transmit and receive FIFOs.

Burst length
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Watermark Transmit, number of empty locations Receive, number of filled locations

level

1/2 4 4

Figure 66 shows the timing diagram for both a single transfer request, and a burst transfer

request, with the appropriate DMA clear signal. The signals are all synchronous to PCLK.

Sl alalalalalalalalalalalalalal
|

5

L, 1 Il L1 Il
M I 1 I
DMASREQ _I, R e
LA — Lo
DMABREQ | | | | | T
L H— 1 | W
DMACLR —1 o Lo

Figure 66. DMA transfer waveforms

23.3.6 Interface reset

The PrimeCell SSP is reset by the global reset signal, PRESETn, and a block-specific reset signal,
nSSPRST. An external reset controller must use PRESETn to assert nSSPRST asynchronously and
negate it synchronously to SSPCLK. PRESETn must be asserted LOW for a period long enough
to reset the slowest block in the on-chip system, and then taken HIGH again. The PrimeCell
SSP requires PRESETn to be asserted LOW for at least one period of PCLK.

23.3.7 Configuring the SSP

The Following reset, the PrimeCell SSP logic is disabled and must be configured when in this

state.

It is necessary to program control registers SSPCRO and SSPCR1 to configure the peripheral as
a master or slave operating under one of the following protocols:

 Motorola SPI

 Texas Instruments SSI

» National Semiconductor.

The bit rate, derived from the external SSPCLK, requires the programming of the clock

prescale register SSPCPSR.
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23.3.8 Enable PrimeCell SSP operation

You can either prime the transmit FIFO, by writing up to eight 16-bit values when the PrimeCell
SSP is disabled, or permit the transmit FIFO service request to interrupt the CPU. Once enabled,

transmission or reception of data begins on the transmit, SSPTXD, and receive, SSPRXD, pins.

23.3.9 Clock ratios

There is a constraint on the ratio of the frequencies of PCLK to SSPCLK. The frequency of
SSPCLK must be less or equal to that of PCLK. This ensures that control signals from the SSPCLK
domain to the PCLK domain are guaranteed to get synchronized before one frame duration:
FSSPCLK <= FPCLK.

In the slave mode of operation, the SSPCLKIN signal from the external master is double-
synchronized and then delayed to detect an edge. It takes three SSPCLKs to detect an edge
on SSPCLKIN. SSPTXD has less setup time to the falling edge of SSPCLKIN on which the master

is sampling the line.

The setup and hold times on SSPRXD, with reference to SSPCLKIN, must be more conservative
to ensure that it is at the right value when the actual sampling occurs within the SSPMS. To
ensure correct device operation, SSPCLK must be at least 12 times faster than the maximum
expected frequency of SSPCLKIN.

The frequency selected for SSPCLK must accommodate the desired range of bit clock rates.
The ratio of minimum SSPCLK frequency to SSPCLKOUT maximum frequency in the case of the

slave mode is 12, and for the master mode, it is two.

To generate a maximum bit rate of 1.8432Mbps in the master mode, the frequency of SSPCLK
must be at least 3.6864MHz. With an SSPCLK frequency of 3.6864MHz, the SSPCPSR register
must be programmed with a value of 2, and the SCR[7:0] field in the SSPCRO register must be

programmed with a value of 0.

To work with a maximum bit rate of 1.8432Mbps in the slave mode, the frequency of SSPCLK
must be at least 22.12MHz. With an SSPCLK frequency of 22.12MHz, the SSPCPSR register can
be programmed with a value of 12 and the SCR[7:0] field in the SSPCRO register can be
programmed with a value of 0. Similarly, the ratio of SSPCLK maximum frequency to
SSPCLKOUT minimum frequency is 254 x 256.

The minimum frequency of SSPCLK is calculated by the following equations, both of which
must be satisfied:

FsspcLk(min) => 2 x FsspcLkouT(max), for master mode

W7500P Datasheet Version1.0.4 429 / 460



6‘? IZnet

FsspcLk(min) => 12 x FsspcLkin(max), for slave mode.

The maximum frequency of SSPCLK is calculated by the following equations, both of which
must be satisfied:
FsspcLk(max) <= 254 x 256 x FsspcLkout(min), for master mode

FsspcLk(max) <= 254 x 256 x FsspcLkin(min), for slave mode.

23.3.10 Programming the SSPCRO Control Register

The SSPCRO register is used to:
» program the serial clock rate
« select one of the three protocols

« select the data word size, where applicable.

The Serial Clock Rate (SCR) value in conjunction with the SSPCPSR clock prescale divisor value,
CPSDVSR, is used to derive the PrimeCell SSP transmit and receive bit rate from the external
SSPCLK.

The frame format is programmed through the FRF bits and the data word size through the DSS
bits.

Bit phase and polarity applicable to Motorola SPI format only are programmed through the SPH
and SPO bits.

23.3.11 Programming the SSPCR1 Control Register

The SSPCR1 register is used to:
« select master or slave mode
» enable a loop back test feature

» enable the PrimeCell SSP peripheral.

To configure the PrimeCell SSP as a master, clear the SSPCR1 register master or slave selection
bit, MS, to 0. This is the default value on reset.

Setting the SSPCR1 register MS bit to 1 configures the PrimeCell SSP as a slave. When
configured as a slave, enabling or disabling of the PrimeCell SSP SSPTXD signal is provided
through the SSPCR1 slave mode SSPTXD output disable bit, SOD. You can use this in some multi-

slave environments where masters might parallel broadcast.
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Set the Synchronous Serial Port Enable (SSE) bit to 1 to enable the operation of the PrimeCell
SSP.

Bit rate generation

The serial bit rate is derived by dividing down the input clock SSPCLK. The clock is first divided
by an even prescale value CPSDVSR in the range of 2-254, and is programmed in SSPCPSR. The
clock is divided again by a value in the range of 1-256, that is 1 + SCR, where SCR is the value

programmed in SSPCRO.

The following equation defines the frequency of the output signal bit clock, SSPCLKOUT:

F — l:‘SSPCLK
SSPCLKOUT ™ cpSDVSR x (1 4 SCR)

For example, if SSPCLK is 20MHz, and CPSDVSR = 2, then SSPCLKOUT has a
frequency range of 39.06kHz~10MHz.

23.3.12 Frame format

Each data frame is between 4-16 bits long depending on the size of data programmed and is
transmitted starting with the MSB. Users can select the following basic frame types:

» Texas Instruments synchronous serial

+ Motorola SPI

» National Semiconductor Microwire.

For all formats, the serial clock SSPCLKOUT is held inactive while the PrimeCell SSP is idle and
transitions at the programmed frequency only during active transmission or reception of data.
The idle state of SSPCLKOUT is utilized to provide a receive timeout indication that occurs

when the receive FIFO still contains data after a timeout period.

For Motorola SPI and National Semiconductor Microwire frame formats, the serial frame
SSPFSSOUT pin is active-LOW and is asserted and pulled-down during the entire transmission

of the frame.

For Texas Instruments synchronous serial frame format, the SSPFSSOUT pin is pulsed for one
serial clock period starting at its rising edge prior to the transmission of each frame. For this
frame format, both the PrimeCell SSP and the off-chip slave device drive their output data on

the rising edge of SSPCLKOUT and latch data from the other device on the falling edge.
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Unlike the full-duplex transmission of the other two frame formats, the National
Semiconductor Microwire format uses a special master-slave messaging technique which
operates at half-duplex. In this mode, an 8-bit control message is transmitted to the off-chip
slave when a frame begins. During this transmit, the SSP receives no incoming data. After the
message has been sent, the off-chip slave decodes it and responds with the requested data
after waiting one serial clock after the last bit of the 8-bit control message has been sent. The
returned data can be 4-16 bits in length making the total frame length in the range of 13-25
bits.

23.3.13 Texas Instruments synchronous serial frame format

Figure 67 shows the Texas Instruments synchronous serial frame format for a single

transmitted frame.

I I I

SSPCLKOUT/ T\
SSPCLKIN _/I}/ \—/IY

SSPFSSOUT/ _/I(—\I\

SSPFSSIN |

SSPTXD/ !

SSPRXD |

I

I

nSSPOE —:—\

O\

\

LSB

T

/
T
/
T
/
T

-+~ - =

_/,\__
<
n
w

/
!

h 4

A

[
4 to 16 bits

I/ '
11 T

. |
( (

—

Figure 67. Texas Instruments synchronous serial frame format, single transfer

In this mode, SSPCLKOUT and SSPFSSOUT are forced LOW and the transmit data line SSPTXD is
tristated whenever the PrimeCell SSP is idle. When the bottom entry of the transmit FIFO
contains data, SSPFSSOUT is pulsed HIGH for one SSPCLKOUT period. The value to be
transmitted is also transferred from the transmit FIFO to the serial shift register of the
transmit logic. On the next rising edge of SSPCLKOUT, the MSB of the 4-bit to 16-bit data frame
is shifted out on the SSPTXD pin. In a similar way, the MSB of the received data is shifted onto
the SSPRXD pin by the off-chip serial slave device.

Both the PrimeCell SSP and the off-chip serial slave device then clock each data bit into their
serial shifter on the falling edge of each SSPCLKOUT. The received data is transferred from the

serial shifter to the receive FIFO on the first rising edge of PCLK after the LSB has been latched.

Figure 68 shows the Texas Instruments synchronous serial frame format when back-to-back

frames are transmitted.
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Figure 68. Texas Instruments synchronous serial frame format, continuous transfers

23.3.14 Motorola SPI frame format

The Motorola SPI interface is a four-wire interface where the SSPFSSOUT signal behaves as a
slave select. The main feature of the Motorola SPI format is that you can program the inactive
state and phase of the SSPCLKOUT signal using the SPO and SPH bits of the SSPSCRO control

register.

SPO, clock polarity

When the SPO clock polarity control bit is LOW, it produces a steady state LOW value on the
SSPCLKOUT pin. If the SPO clock polarity control bit is HIGH, a steady state HIGH value is
placed on the SSPCLKOUT pin when data is not being transferred.

SPH, clock phase
The SPH control bit selects the clock edge that captures data and enables it to change state.
It has the most impact on the first bit transmitted by either permitting or not permitting a

clock transition before the first data capture edge.

When the SPH phase control bit is LOW, data is captured on the first clock edge transition.

When the SPH clock phase control bit is HIGH, data is captured on the second clock edge

transition.

Figure 69 and Figure 70 show single and continuous transmission signal sequences for Motorola
SPI format with SPO=0, SPH=0.
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|
SSPCLKOUT/ | I\ | |
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Figure 69 Motorola SPI frame format, single transfer, with SPO=0 and SPH=0

Figure 70 shows a continuous transmission signal sequence for Motorola SPI frame format with
SPO=0, SPH=0.

|
SSPCLKOUT/
SSPCLKIN J_\

|

,:(MSB):(

|
|
|
SSPFSSOUT/ | ' ! ! !
' I(—\ | | [
SSPTXD/ I | f | |
SSPRXD  — DA | | | )I( y )I( LSB )I\ | [(wisB
: : :4—:4 to ]16 bitsl—bl : :
nSSPOE (=0) I I I I I I I I
' ' I | | | |
L | I

I
' 4
I I

Figure 70 Motorola SPI frame format, continuous transfers, with SPO=0 and SPH=0

In this configuration, during idle periods:

» the SSPCLKOUT signal is forced LOW

the SSPFSSOUT signal is forced HIGH

the transmit data line SSPTXD is arbitrarily forced LOW

the nSSPOE pad enable signal is forced HIGH, making the transmit pad high impedance

when the PrimeCell SSP is configured as a master, the nSSPCTLOE line is driven LOW, enabling
the SSPCLKOUT pad, active-LOW enable

» when the PrimeCell SSP is configured as a slave, the nSSPCTLOE line is driven HIGH, disabling
the SSPCLKOUT pad, active-LOW enable.

If the PrimeCell SSP is enabled and there is valid data within the transmit FIFO, the start of
transmission is signified by the SSPFSSOUT master signal being driven LOW. This causes the
slave data to be enabled onto the SSPRXD input line of the master. The nSSPOE line is driven
LOW, enabling the master SSPTXD output pad.
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One half SSPCLKOUT period later, valid master data is transferred to the SSPTXD pin. Now that
both the master and slave data have been set, the SSPCLKOUT master clock pin goes HIGH
after one additional half SSPCLKOUT period.

The data is now captured on the rising and propagated on the falling edges of the SSPCLKOUT

signal.

In the case of a single word transmission after all bits of the data word have been transferred,
the SSPFSSOUT line is returned to its idle HIGH state one SSPCLKOUT period after the last bit

has been captured.

However, in the case of continuous back-to-back transmissions, the SSPFSSOUT signal must be
pulsed HIGH between each data word transfer. This is because the slave select pin freezes the
data in its serial peripheral register and does not permit it to be altered if the SPH bit is logic
zero. Therefore, the master device must raise the SSPFSSIN pin of the slave device between
each data transfer to enable the serial peripheral data write. On completion of the continuous
transfer, the SSPFSSOUT pin is returned to its idle state one SSPCLKOUT period after the last

bit has been captured.

Figure 71 shows the transfer signal sequence for Motorola SPI format with SPO=0, SPH=1, and

it covers both single and continuous transfers.

SSPCLKOUT/ : / *

o A U i U A

SSPCLKIN :

SSPFSSOUT/ I
SSPFSSIN

|
I
SSPRXD —'(Q)( MSB X
|
S

X

4 to 16 Bits

X LSB X Q

«

nSSPOE —\|\

B X

| | |
| | |
| | |
| | |
I S

| | |
P | | |
| | |
| | | |
| | | |
| | | | |
| | | . | |

TT
(X X,

|
|
|
M
SSPTXD : A

Figure 71 Motorola SPI frame format, single and continuous transfers, with SPO=0 and SPH=1

In this configuration, during idle periods:

» the SSPCLKOUT signal is forced LOW

» The SSPFSSOUT signal is forced HIGH

+ the transmit data line SSPTXD is arbitrarily forced LOW
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» the nSSPOE pad enable signal is forced HIGH, making the transmit pad high impedance
« when the PrimeCell SSP is configured as a master, the nSSPCTLOE line is driven LOW,
enabling the SSPCLKOUT pad, active-LOW enable

» when the PrimeCell SSP is configured as a slave, the nSSPCTLOE line is driven HIGH,
disabling the SSPCLKOUT pad, active-LOW enable.

If the PrimeCell SSP is enabled and there is valid data within the transmit FIFO, the start of
transmission is signified by the SSPFSSOUT master signal being driven LOW. The nSSPOE line
is driven LOW, enabling the master SSPTXD output pad. After an additional one half
SSPCLKOUT period, both master and slave valid data is enabled onto their respective

transmission lines. At the same time, the SSPCLKOUT is enabled with a rising edge transition.

Data is then captured on the falling edges and propagated on the rising edges of the
SSPCLKOUT signal.

In the case of a single word transfer after all bits have been transferred, the SSPFSSOUT line
is returned to its idle HIGH state one SSPCLKOUT period after the last bit has been captured.

For continuous back-to-back transfers, the SSPFSSOUT pin is held LOW between successive

data words and termination is the same as that of the single word transfer.

Figure 72 shows a single transmission signal sequence for Motorola SPI format with SPO=1,
SPH=0.

| | | | | |

SSPCLKOUT/ i M
SSPCLKIN : L/ / k
SSPFSSOUT/ |
SSPFSSIN

|
SSPRXD — MSB

1.

X

4 to 16 Bits

X LSB X Q

.
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A__LSB )\

T TS T T oS

| |
| |
| |
| |
I S
| |
| |
| |
| |
| |
| |
| |
! S

/]
X T
/]
TT

|
|
SSPTXD : /< M8 X

Figure 72 Motorola SPI frame format, single transfer, with SPO=1 and SPH=0

Figure 73 shows a continuous transmission signal sequence for Motorola SPI format with SPO=1,

SPH=0. In Figure 9, Q is an undefined signal.
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Figure 73. Motorola SPI frame format, continuous transfers, with SPO=1 and SPH=0

In this configuration, during idle periods:

» the SSPCLKOUT signal is forced HIGH

 the SSPFSSOUT signal is forced HIGH

+ the transmit data line SSPTXD is arbitrarily forced LOW

» the nSSPOE pad enable signal is forced HIGH, making the transmit pad high impedance

» when the PrimeCell SSP is configured as a master, the nSSPCTLOE line is driven LOW, enabling
the SSPCLKOUT pad, active-LOW enable

» when the PrimeCell SSP is configured as a slave, the nSSPCTLOE line is driven HIGH, disabling
the SSPCLKOUT pad, active-LOW enable.

If the PrimeCell SSP is enabled and there is valid data within the transmit FIFO, the start of
transmission is signified by the SSPFSSOUT master signal being driven LOW, and this causes
slave data to be immediately transferred onto the SSPRXD line of the master. The nSSPOE line

is driven LOW, enabling the master SSPTXD output pad.

One half period later, valid master data is transferred to the SSPTXD line. Now that both the
master and slave data have been set, the SSPCLKOUT master clock pin becomes LOW after one
additional half SSPCLKOUT period. This means that data is captured on the falling edges and
be propagated on the rising edges of the SSPCLKOUT signal.

In the case of a single word transmission after all bits of the data word are transferred, the
SSPFSSOUT line is returned to its idle HIGH state one SSPCLKOUT period after the last bit has

been captured.

However, in the case of continuous back-to-back transmissions, the SSPFSSOUT signal must be
pulsed HIGH between each data word transfer. This is because the slave select pin freezes the
data in its serial peripheral register and does not permit it to be altered if the SPH bit is logic
zero. Therefore, the master device must raise the SSPFSSIN pin of the slave device between

each data transfer to enable the serial peripheral data write. On completion of the continuous
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transfer, the SSPFSSOUT pin is returned to its idle state one SSPCLKOUT period after the last

bit has been captured.

Figure 74 shows the transfer signal sequence for Motorola SPI format with SPO=1, SPH=1, and

it covers both single and continuous transfers. In
SSPCLKOUT/ —— ' ! ! ! ! |
[ | | | !

SSPCLKIN | \ /I( \ /I}’_\_,I(_\ /IY \ /I( :
SSPFSSOUT/ | | | ! | v
SSPFSSIN I : : : 7 : : I

| L } J {1y | |
SSPRXD —KI QX MSB X | A | X :,:,: X Lse X Q )I_
< : —4 to 16 bits : L,

nSSPOE  — | | | ) | |

| | | | | | |

I ! I ' gyl | [

I | | 7] |

SSPTXD | A M5B A : X : A 5 X Lse \ :

Figure 74. Motorola SPI frame format, single and continuous transfers, with SPO=1 and SPH=1, Q is an

undefined signal.

| | | |
SSPCLKOUT/ —— | | i | |
SSPCLKIN | \ /I( \ /I}’_\_,I(_\ /IY \ /I( :
SSPFSSOUT/ | | | | | |
SSPFSSIN | | | N ! r

| ! ! | - | |

SSPRXD —KI QX MSB X : X : X :,:,: X Lse X Q )I_
< : —4 to 16 bits : L,

NSSPOE  —— | | ! ! | |

| | I | | /—

| | | | U | |

I ! I l H | [ [

SSPTXD A MsB X Ky Ky A BN

Figure 74. Motorola SPI frame format, single and continuous transfers, with SPO=1 and SPH=1

In this configuration, during idle periods:

» the SSPCLKOUT signal is forced HIGH

the SSPFSSOUT signal is forced HIGH

the transmit data line SSPTXD is arbitrarily forced LOW

the nSSPOE pad enable signal is forced HIGH, making the transmit pad high impedance

when the PrimeCell SSP is configured as a master, the nSSPCTLOE line is driven LOW, enabling
the SSPCLKOUT pad, active-LOW enable

» when the PrimeCell SSP is configured as a slave, the nSSPCTLOE line is driven HIGH,
disabling the SSPCLKOUT pad, active-LOW enable.
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If the PrimeCell SSP is enabled and there is valid data within the transmit FIFO, the start of
transmission is signified by the SSPFSSOUT master signal being driven LOW. The nSSPOE line is
driven LOW, enabling the master SSPTXD output pad. After an additional one half SSPCLKOUT
period, both master and slave data are enabled onto their respective transmission lines. At
the same time, the SSPCLKOUT is enabled with a falling edge transition. Data is then captured
on the rising edges and propagated on the falling edges of the SSPCLKOUT signal.

After all bits have been transferred in the case of a single word transmission, the SSPFSSOUT
line is returned to its idle HIGH state one SSPCLKOUT period after the last bit has been

captured.

For continuous back-to-back transmissions, the SSPFSSOUT pin remains in its active-LOW state,
until the final bit of the last word has been captured, and then returns to its idle state as the

previous section describes.

For continuous back-to-back transfers, the SSPFSSOUT pin is held LOW between successive

data words and termination is the same as that of the single word transfer.

23.3.15 National Semiconductor Microwire frame format

Figure 75 shows the National Semiconductor Microwire frame format for a single frame.

| |
SSPCLKIN '

1

nSSPOE |

| | | | | | | | | |
SSPFSSOUT/ — | | | j : : : . .
| | | | 1’ | | | | |
S5PFSSIN | | | ””I | | | | | | |
| L } } L | | | | | |
SSPTXD L fmsBY 0 X 1 X N LsB) i L | | |
I I I I T I I I Ll L I I
| «—Lg-pit control————»e———14 10 16 bits
[ i output dath I
| | M |
| | T X
SSPRXD | W
| |
|
| |
|

i \ ,(MISBX

|

| |
| |
| |
| ul |
| |
| |
| |
Figure 75. National Semiconductor Microwire frame format, single transfer

Microwire format is very similar to the SPI format except that transmission is half-duplex
instead of full-duplex using a master-slave message passing technique. Each serial transmission
begins with an 8-bit control word that is transmitted from the PrimeCell SSP to the off-chip
slave device. During this transmission, the PrimeCell SSP receives no incoming data. After the
message has been sent, the off-chip slave decodes it and responds with the required data after

waiting one serial clock after the last bit of the 8-bit control message has been sent. The
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returned data is 4 to 16 bits in length, making the total frame length in the range of 13-25
bits.

In this configuration, during idle periods:

» SSPCLKOUT is forced LOW

 SSPFSSOUT is forced HIGH

« the transmit data line, SSPTXD, is arbitrarily forced LOW

« the nSSPOE pad enable signal is forced HIGH, making the transmit pad high impedance.

A transmission is triggered by writing a control byte to the transmit FIFO. The falling edge of
SSPFSSOUT causes the value contained in the bottom entry of the transmit FIFO to be
transferred to the serial shift register of the transmit logic and the MSB of the 8-bit control
frame to be shifted out onto the SSPTXD pin. SSPFSSOUT remains LOW for the duration of the

frame transmission. The SSPRXD pin remains tristated during this transmission.

The off-chip serial slave device latches each control bit into its serial shifter on the rising edge
of each SSPCLKOUT. After the last bit is latched by the slave device, the control byte is
decoded during a one clock wait-state and the slave responds by transmitting data back to the
PrimeCell SSP. Each bit is driven onto the SSPRXD line on the falling edge of SSPCLKOUT. The
PrimeCell SSP in turn latches each bit on the rising edge of SSPCLKOUT. At the end of the frame
for single transfers, the SSPFSSOUT signal is pulled HIGH one clock period after the last bit has
been latched in the receive serial shifter, which causes the data to be transferred to the

receive FIFO.

The off-chip slave device can tristate the receive line either on the falling edge of SSPCLKOUT
after the LSB has been latched by the receive shifter or when the SSPFSSOUT pin goes HIGH.

For continuous transfers, data transmission begins and ends in the same manner as a single
transfer. However, the SSPFSSOUT line is continuously asserted, held LOW, and transmission of
data occurs back-to-back. The control byte of the next frame follows directly after the LSB of
the received data from the current frame. Each of the received values is transferred from the
receive shifter on the falling edge SSPCLKOUT, after the LSB of the frame has been latched
into the PrimeCell SSP.

Figure 76 shows the National Semiconductor Microwire frame format when back-to-back

frames are transmitted.
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I I
SSPCLKOUT/ | | | | | | | | | | | |
SSPCLKIN \I_/_\_/_\_/_\_/_\_/—”\_/_\_/_\_/_\_/_”\_/_\_/_\_/_\_/_\_/_\

SSPFSSOUT/

|
SSPFSSIN !
|

|
|
I
|
SSPTXO. T Yise)
|
|
|
|

SSPRXD  ————

«—

o :

4 to 16 bits | I
—>es-

butput dath | ? bit

|
yl

MSB

|
|
I
I
|
}
|
|
| |
0
I

nSSPOE L

=miancl

\

17
I
yl

_—~——]———_- - —_ - — — 4 — =

LAl

Figure 76. National Semiconductor Microwire frame format, continuous transfers

23.3.16 Master and Slave configurations

Figure 77 shows how a PrimeCell SSP (PL022) configured as master, interfaces to a Motorola

SPI slave. The SPI Slave Select (SS) sighal is permanently tied LOW and configures it as a slave.

Similar to the above operation, the master can broadcast to the slave through the master
PrimeCell SSP SSPTXD line. In response, the slave drives its SPI MISO port onto the SSPRXD line

of the master.

SSPTXD
nSSPOE
SSPRXD
SSPFSSIN
SSPCLKOUT
nSSPCTLOE
SSPFSSOUT
SSPCLKIN

0

3

ov

MOSI

+ MISO

1

Figure 77. PrimeCell SSP master coupled to an SPI slave

ov

Figure 78 shows a Motorola SPI configured as a master and interfaced to an instance of a

PrimeCell SSP (PL022) configured as a slave. In this case, the slave Select Signal (SS) is

permanently tied HIGH to configure it as a master. The master can broadcast to the slave

through the master SPI MOSI line. In response, the slave drives its nSSPOE signal LOW.
This enables its SSPTXD data onto the MISO line of the master.
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MOSI —[>—>— SSPRXD
nSSPOE
MISO SSPTXD
1 SSPFSSIN
ov
SCK —i >—i > SSPCLKIN
_ vdd
55— SSPFSSOUT
NSSPCTLOE
SSPCLKOUT

Figure 78. SPI master coupled to a PrimeCell SSP slave

23.3.17 SSP Flow chart

Figure 79 shows how to setting Tl or Microwire mode.

I or Microwire
Data Send

to Slave
(Master mode)

I or Microwire
Data Send

to Master
(Slave mode)

SerialClockRate
Setting SOD
(choose 0~255) (Slave Output
Disable) Setting

SOD l

(Slave Output Mode Setting
Disable) Setting (choose Slave)

: :

DataSize Setting SSE

(choose 4~16bits) (Syncronous
l Serialport Enable)
Setting
SSE
(Syncronous
Serialport Enable)
Setting End

BaudRatePrescaler
Setting
(4~254)

End

Figure 79. how to setting Tl or Microwire mode flow chart
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Figure 80 shows how to setting SPI mode.

SPI Data Send
to Slave
(Master mode)

SerialClockRate
Setting
(choose 0~255)

Captured 1 Edge

Captured 1 Edge

Captured 2 Edge

Captured 1 Edge

SPI Data Send
to Master
(Slave mode)

Captured 2 Edge

Captured 1 Edge

Captured 2 Edge

3

SOD
(Slave Output
Disable) Setting

Il

DataSize Setting
(choose 4~16bits)

Il

SSE
(Syncronous
Serialport Enable)
Setting

BaudRatePrescaler
Setting
(4~254)

End

Captured 2 Edge

3

SOD
(Slave Output
Disable) Setting

Il

Mode Setting
(choose Slave)

Il

SSE
(Syncronous
Serialport Enable)
Setting

End

Figure 80. how to setting SPI mode flow chart
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23.4

SSPO Registers (Base Address : 0x4000_A000)

This section describes the SSPO registers.

23.4.1 SSPO Control register 0 (SSPOCRO)
Address offset: 0x0000
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCR SPH SPO FRF DSS
R/W R/W R/W R/W R/W
[3:0] DSS - Data size select:
0000 : reserved, undefined operation
0001 : reserved, undefined operation
0010 : reserved, undefined operation
0011 : 4-bit data
[5:4] FRF - Frame Format
00 : Motorola SPI frame format
01 : Tl synchronous serial frame format
10 : National Microwire frame format
11 : Reserved, undefined operation
[6] SPO - SSPCLKOUT polarity
This is applicable to Motorola SPI frame format only.
[7] SPH - SSPCLKOUT phase
This is applicable to Motorola SPI frame format only.
[15:8] SCR - Serial clock rate
The value SCR is used to generate the transmit and receive bit rate of the SSP. The bit
rate is:
fSSPCLK / (CPSDVSR * (1 + SCR))
where
CPSDVSR is an even value from 2-254, programmed through the SSPCPSR register and
SCR is a value from 0-255.
23.4.2 SSPO Control register 1 (SSPOCR1)

Address offset: 0x0004
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Reset value: 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res res res res res res res res res res res res | SOD | MS SSE | LBM
R/W | R/W | R/W | R/IW
[0] LBM - Loop back mode:
0 : normal serial port operation enabled
1 : output of transmit serial shifter is connected to input of receive serial
shifter internally
[1] SSE - Synchronous serial port enable:
0 : SSPO operation disabled.
1 : SSPO operation enabled.
[2] MS - Master or Slave mode select:
0 : device configured as master, default.
1 : device configured as slave.
[3] SOD - Slave-mode output disable.
This bit is relevant only in the slave mode, MS = 1. In multiple-slave systems, it is
possible for a SSPO master to broadcast a message to all slaves in the system while
ensuring that only one slave drives data onto its serial output line. In such systems the
RXD lines from multiple slaves could be tied together.
To operate in such systems, the SOD bit can be set if the SSPO slave is not supposed to
drive the SSPTXD line:
0 : SSPO can drive the SSPTXD output in slave mode.
1 : SSPO must not drive the SSPTXD output in slave mode.
23.4.3 SSPO Data register (SSPODR)
Address offset: 0x0008
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
res | res | res | res | res | res | res | res | res | res | res | res | res | res | res | res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Data

W7500P Datasheet Version1.0.4

445 / 460




=)

WIZnet

R/W

15:0] DATA - Transmit/Receive FIFO:

Read: Read: receive FIFO.

Write: transmit FIFO.

You must right-justify data when the SSPO is programmed for a data size that is less
than 16 bits. Unused bits at the top are ignored by transmit logic. The receive logic

automatically right-justifies.

23.4.4 SSPO Status register (SSPOSR)

Address offset: 0x000C
Reset value: 0x0000_0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

res res res res res res res res res res res res res res res res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

res res res res res res res res res res res BSY RFF | RNE | TNF | TFE

R/W | R/W | R/'W | R/W | R/W

[0] TFE - Transmit FIFO empty, RO
0 : Transmit FIFO is not empty.
1 : Transmit FIFO is empty.
[1] TNF - Transmit FIFO not full, RO:
0 : Transmit FIFO is full.
1 : Transmit FIFO is not full.
[2] RNE - Receive FIFO not empty, RO:
0 : Receive FIFO is empty.
1 : Receive FIFO is not empty.
[3] RFF - Receive FIFO full, RO:
0 : Receive FIFO is not full.
1 : Receive FIFO is full.
[4] BSY - SSP busy flag, RO:
0 : SSP is idle.No effect
1 : SSP is currently transmitting and/or receiving a frame or the transmit FIFO

is not empty.

23.4.5 SSPO Clock prescale register (SSPOCPSR)

Address offset: 0x0010
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Reset value: 0x0000_00000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res res res res res res res res CPSDVSR
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W

[7:0] CPSDVSR - Clock prescale divisor

This must be an even number from 2-254, depending on the frequency of SSPCLK. The

least significant bit always returns zero on reads.

23.4.6 SSPO Interrupt mask set or clear register (SSPOIMSC)

Address offset: 0x0014

Reset value: 0x0000_00000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res | res | res | res | res | res | res | res | res | res | res | res | res | res | res | res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

res

res

TXI | RXI | RTI ROR
res | res | res | res res res | res | res | res res

R/W | R/W | R/W | R/W

[0] RORIM - Receive overrun interrupt mask:
0 : Receive FIFO written to while full condition interrupt is masked.
1 : Receive FIFO written to while full condition interrupt is not masked.
[1] RTIM - Receive timeout interrupt mask:
0 : Receive FIFO not empty and no read prior to timeout period interrupt is
masked.
1 : Receive FIFO not empty and no read prior to timeout period interrupt is
not masked.
[2] RXIM - Receive FIFO interrupt mask:
0 : Receive FIFO half full or less condition interrupt is masked.
1 : Receive FIFO half full or less condition interrupt is not masked.
[3] TXIM - Transmit FIFO interrupt mask:
0 : Transmit FIFO half empty or less condition interrupt is masked.

1 : Transmit FIFO half empty or less condition interrupt is not masked.
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23.4.7 SSPO Raw interrupt status register (SSPORIS)

Address offset: 0x0018
Reset value: 0x0000_00004

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res | res | res | res | res | res | res | res | res | res | res | res | res | res | res | res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXRI | RXRI | RTRI | ROR
res | res | res | res | res | res | res | res | res | res | res | res
S S |S RIS
R/W | R/W | R/W | R/W

[0] RORRIS - Gives the raw interrupt state, prior to masking, of the SSPRORINTR
interrupt

[1] RTRIS - Gives the raw interrupt state, prior to masking, of the SSPRTINTR interrupt
[2] RXRIS - Gives the raw interrupt state, prior to masking, of the SSPRXINTR interrupt
[3] TXRIS - Gives the raw interrupt state, prior to masking, of the SSPTXINTR interrupt

23.4.8 SSPO Masked interrupt status register, (SSPOMIS)

Address offset: 0x001C
Reset value: 0x0000_00000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res | res | res | res | res | res | res | res | res | res | res | res | res | res | res | res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXM | RXM | RTM | ROR
res | res | res | res | res | res | res | res | res | res | res | res
IS IS | 1S MIS
R/W | R/W | R/W | R/W

[0] RORMIS - Gives the receive over run masked interrupt status, after masking, of the
SSPRORINTR interrupt

[1] RTMIS - Gives the receive timeout masked interrupt state, after masking, of the
SSPRTINTR interrupt

[2] RXMIS - Gives the receive FIFO masked interrupt state, after masking, of the
SSPRXINTR interrupt

[3] TXMIS - Gives the transmit FIFO masked interrupt state, after masking, of the
SSPTXINTR interrupt
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23.4.9 SSPO Interrupt clear register (SSPOICR)

Address offset: 0x0020
Reset value: 0x0000_00000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ROR
res res res res res res res res res res res res res res RTIC
IC
R/W | R/W
[0] RORICS - Clears the SSPRORINTR interrupt
[1] RTIC - Clears the SSPRTINTR interrupt
23.4.10 SSPO DMA control register, (SSPODMACR)
Address offset: 0x0024
Reset value: 0x0000_00000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res | res | res | res | res | res | res | res | res | res | res | res | res | res | res | res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXD | RXD
res | res | res | res | res | res | res | res | res | res | res | res | res | res
MAE | MAE
R/W | R/IW

[0] RXDMAE - Receive DMA Enable:
0 : DMA for the receive FIFO is disabled.
1 : DMA for the receive FIFO is enabled.
[1] TXDMAE - Transmit DMA Enable:
0 : DMA for the transmit FIFO is disabled.
1 : DMA for the transmit FIFO is enabled.
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23.5 Register map

The following Table 41 summarizes the SSPO registers.

Table 41 SSPO register map and reset values

Offset | Register [ @I QI &IRI&IQ[I[R/ A aialsIn[elals[ala[a[Slof=[relwl<[m[n[~lofun
4 TiO w .
0x00 SSPCRO Y alg a Control register 0
reset value 0f 0{ 0; Of O 0 O} O} Of Of O O O} Of O} O
SSPCRL S| 2! 4! Z|control register 1
0x04 9| 5| i |Control register
reset value 0 0j 0 O
0x08 SSPDR Data Data register
reset value X X X X X X X X X X X X X X X X
> wiwiw .
oc | SSPSR Q1 &| Z| & i|Status register
reset value 0f 0/ 0f 1} 1
0x10 SSPCPSR CPSDVSR Clock prescale register
reset value 0f 0; 0; 0f 0 Of 0: O
SSPIMSC 2 % 5 Interrupt Mask set or clear register
0x14 RIZE S P g
reset value 0{ 0f 0 O
uivnin g
0x18 SSPRIS .;E_( % E § Raw interrupt status register
reset value 1/ 0f 0i O
gvig né
SSPMIS S22 Masked interrupt status register
0x1C X 2E § P g
reset value 0 0f 0 O
v
0x20 SSPICR £ E Interrupt clear register
reset value 0i 0
wiw
<<
ISSPDMACH| g g DMA control regsiter
0x24
Rz
reset value 0i 0
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23.6

SSP1 Registers (Base Address : 0x4000_B000)

This section describes the SSPO registers.

23.6.1 SSP1 Control register 0 (SSP1CRO0)
Address offset: 0x0000
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SCR SPH SPO FRF DSS
R/W R/W R/W R/W R/W
[3:0] DSS - Data size select:
0000 : reserved, undefined operation
0001 : reserved, undefined operation
0010 : reserved, undefined operation
0011 : 4-bit data
[5:4] FRF - Frame Format
00 : Motorola SPI frame format
01 : Tl synchronous serial frame format
10 : National Microwire frame format
11 : Reserved, undefined operation
[6] SPO - SSPCLKOUT polarity
This is applicable to Motorola SPI frame format only.
[7] SPH - SSPCLKOUT phase
This is applicable to Motorola SPI frame format only.
[15:8] SCR - Serial clock rate
The value SCR is used to generate the transmit and receive bit rate of the SSP.
The bit rate is:
fSSPCLK / (CPSDVSR * (1 + SCR))
where
CPSDVSR is an even value from 2-254, programmed through the SSPCPSR register and
SCR is a value from 0-255.
23.6.2 SSP1 Control register 1 (SSP1CR1)

Address offset: 0x0004
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Reset value: 0x0000_0000

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res res res res res res res res res res res res | SOD | MS SSE | LBM
R/W | R/W | R/W | R/IW
[0] LBM - Loop back mode:
0 : normal serial port operation enabled
1 : output of transmit serial shifter is connected to input of receive serial
shifter internally
[1] SSE - Synchronous serial port enable:
0 : SSP1 operation disabled.
1 : SSP1 operation enabled.
[2] MS - Master or Slave mode select:
0 : device configured as master, default.
1 : device configured as slave.
[3] SOD - Slave-mode output disable.
This bit is relevant only in the slave mode, MS = 1. In multiple-slave systems, it is
possible for a SSP1 master to broadcast a message to all slaves in the system while
ensuring that only one slave drives data onto its serial output line. In such systems the
RXD lines from multiple slaves could be tied together.
To operate in such systems, the SOD bit can be set if the SSP1 slave is not supposed to
drive the SSPTXD line:
0 : SSP1 can drive the SSPTXD output in slave mode.
1 : SSP1 must not drive the SSPTXD output in slave mode.
23.6.3 SSP1 Data register (SSP1DR)
Address offset: 0x0008
Reset value: 0x0000_0000
31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
res | res | res | res | res | res | res | res | res | res | res | res | res | res | res | res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Data
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[15:0] DATA - Transmit/Receive FIFO:

Read: Read: receive FIFO.

Write: transmit FIFO.

You must right-justify data when the SSP1 is programmed for a data size that is less
than 16 bits. Unused bits at the top are ignored by transmit logic. The receive logic

automatically right-justifies.

23.6.4 SSP1 Status register (SSP1SR)

Address offset: 0x000C
Reset value: 0x0000_0003
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

res res res res res res res res res res res res res res res res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

res res res res res res res res res res res BSY RFF | RNE | TNF | TFE

R/W | R/W | R/'W | R/W | R/W

[0] TFE - Transmit FIFO empty, RO
0 : Transmit FIFO is not empty.
1 : Transmit FIFO is empty.
[1] TNF - Transmit FIFO not full, RO:
0 : Transmit FIFO is full.
1 : Transmit FIFO is not full.
[2] RNE - Receive FIFO not empty, RO:
0 : Receive FIFO is empty.
1 : Receive FIFO is not empty.
[3] RFF - Receive FIFO full, RO:
0 : Receive FIFO is not full.
1 : Receive FIFO is full.
[4] BSY - SSP busy flag, RO:
0 : SSP is idle.No effect
1 : SSP is currently transmitting and/or receiving a frame or the transmit FIFO

is not empty.

23.6.5 SSP1 Clock prescale register (SSP1CPSR)

Address offset: 0x0010
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Reset value: 0x0000_00000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

res res res res res res res res res res res res res res res res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

res res res res res res res res CPSDVSR

R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

[7:0] CPSDVSR - Clock prescale divisor
This must be an even number from 2-254, depending on the frequency of SSPCLK. The

least significant bit always returns zero on reads.

23.6.6 SSP1 Interrupt mask set or clear register (SSP1IMSC)

Address offset: 0x0014
Reset value: 0x0000_00000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

res res res res res res res res res res res res res res res res

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TXI | RXI | RTI ROR
res res | res | res | res | res res res | res | res | res res

R/W | R/W | R/W | R/W

[0] RORIM - Receive overrun interrupt mask:

0 : Receive FIFO written to while full condition interrupt is masked.

1 : Receive FIFO written to while full condition interrupt is not masked.
[1] RTIM - Receive timeout interrupt mask:

0 : Receive FIFO not empty and no read prior to timeout period interrupt is
masked.

1 : Receive FIFO not empty and no read prior to timeout period interrupt is
not masked.
[2] RXIM - Receive FIFO interrupt mask:

0 : Receive FIFO half full or less condition interrupt is masked.

1 : Receive FIFO half full or less condition interrupt is not masked.
[3] TXIM - Transmit FIFO interrupt mask:

0 : Transmit FIFO half empty or less condition interrupt is masked.

1 : Transmit FIFO half empty or less condition interrupt is not masked.
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23.6.7 SSP1 Raw interrupt status register (SSP1RIS)

Address offset: 0x0018

Reset value: 0x0000_00004

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXRI | RXRI | RTRI | ROR
res res res res res res res res res res res res
S S S RIS
R/W | R/W | R/W | R/IW
[0] RORRIS - Gives the raw interrupt state, prior to masking, of the SSPRORINTR
interrupt
[1] RTRIS - Gives the raw interrupt state, prior to masking, of the SSPRTINTR interrupt
[2] RXRIS - Gives the raw interrupt state, prior to masking, of the SSPRXINTR interrupt
[3] TXRIS - Gives the raw interrupt state, prior to masking, of the SSPTXINTR interrupt
23.6.8 SSP1 Masked interrupt status register, (SSP1MIS)
Address offset: 0x001C
Reset value: 0x0000_00000
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
res | res | res | res | res | res | res | res | res | res | res | res | res | res | res | res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXM | RXM | RTM | ROR
res | res | res | res | res | res | res | res | res | res | res | res
IS IS IS MIS
R/W | R/W | R/W | R/IW

[0] RORMIS - Gives the receive over run masked interrupt status, after masking, of the
SSPRORINTR interrupt

[1] RTMIS - Gives the receive timeout masked interrupt state, after masking, of the
SSPRTINTR interrupt

[2] RXMIS - Gives the receive FIFO masked interrupt state, after masking, of the
SSPRXINTR interrupt

[3] TXMIS - Gives the transmit FIFO masked interrupt state, after masking, of the
SSPTXINTR interrupt
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23.6.9 SSP1 Interrupt clear register (SSP1ICR)

Address offset: 0x0020
Reset value: 0x0000_00000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res res res res res res res res res res res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ROR
res res res res res res res res res res res res res res RTIC
IC
R/W | R/W
[0] RORICS - Clears the SSPRORINTR interrupt
[1] RTIC - Clears the SSPRTINTR interrupt
23.6.10 SSP1 DMA control register, (SSP1DMACR)
Address offset: 0x0024
Reset value: 0x0000_00000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
res res | res | res | res | res res res | res | res | res res res res res res
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TXD RXD
res res | res | res | res | res res res | res | res | res res res res
MAE | MAE
R/W | R/IW
[0] RXDMAE - Receive DMA Enable:
0 : DMA for the receive FIFO is disabled.
1 : DMA for the receive FIFO is enabled.
[1] TXDMAE - Transmit DMA Enable:
0 : DMA for the transmit FIFO is disabled.
1 : DMA for the transmit FIFO is enabled.
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23.7  Register map

The following Table 42 summarizes the SSP1 registers.

Table 42 SSP1 register map and reset values

Offset | Register [ @I QI &IRI&IQ[I[R/ A aialsIn[elals[ala[a[Slof=[relwl<[m[n[~lofun
4 TiO w .
0x00 SSPCRO Y alg a Control register 0
reset value 0f 0{ 0; Of O 0 O} O} Of Of O O O} Of O} O
SSPCRL S| 2! 4! Z|control register 1
0x04 9| 5| i |Control register
reset value 0 0j 0 O
0x08 SSPDR Data Data register
reset value X X X X X X X X X X X X X X X X
> wiwiw .
oc | SSPSR Q1 &| Z| & i|Status register
reset value 0f 0/ 0f 1} 1
0x10 SSPCPSR CPSDVSR Clock prescale register
reset value 0f 0; 0; 0f 0 Of 0: O
SSPIMSC 2 % 5 Interrupt Mask set or clear register
0x14 RIZE S P g
reset value 0{ 0f 0 O
uivnin g
0x18 SSPRIS .;E_( % E § Raw interrupt status register
reset value 1/ 0f 0i O
gvig né
SSPMIS S22 Masked interrupt status register
0x1C X 2E § P g
reset value 0 0f 0 O
v
0x20 SSPICR £ E Interrupt clear register
reset value 0i 0
wiw
<<
ISSPDMACH| g g DMA control regsiter
0x24
Rz
reset value 0i 0

W7500P Datasheet Version1.0.4 457 / 460



WIZHCI’

Document History Information

Version Descriptions

Ver. 1.0.0 07SEP2015 Initial Release

1. Bit rate in SPI interface changed ‘up to 2MHz and higher’ to ‘up

Ver. 1.0.1 08JAN2016 to 20MHz’.
2. Bit rate generation example changed in 23.3.11 Programming the

SSPCR1 Control Register

Modified the problem with none mention of 2" Function on PB_06 in

Ver. 1.0.2 05FEB2016

Table 8 functional description table

1. In 2.2.2 Memory map, GPI00,1,2,3 changed to GPIOA,B,C,D

2. In Table 1 W7500P interrupt assignments, GPI00,1,2,3 changed to
Ver. 1.0.3 08MAR2016

GPIOA,B,C,D

3. In Table 10 functional description table, GPIO1,2,3 changed to GPIOA,B,C

1. In Table 7 External oscillator clock sources, switching
Ver. 1.0.4 18JUL2017

External clock Schematic with Crystal/Ceramic resonators

Schematic.
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