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4 Documentation conventions

4.1 Glossary
ARP
AHB
AMBA
APB
AFC
ADC
BOD
CPU
CRG
DMA
EOP
EXTINT
GPIO
IrDA
110
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

PhaseLocked 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
UbP
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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4.2 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

ro Read as 0

ri Read as 1

W Write Only
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5 System and memory overview

5.1 System architecture

Main system consists of :

Three masters :

Cortex-MO core

TCP/IP Offload Engine

uDMAC (PL230, 6channel)

Ten slaves :
Internal BOOT ROM
Internal SRAM

Internal Flash memory

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

TCPIP Hardware core

Ethernet :

IP101G

System architecture and AHB-Lite bus architecture shown in Figure 1.
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Figure 1. W7500x System Architecture
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AHBLite BUS

- This bus connects the Three masters (Cortex-MO and uDMACand TCP/IP
Offload Engine) and ten AHB slaves.

Two APB BUSs
- These buses connect Seventeen APB peripherals (Watchdog, twoDual timers,
PWM two UARTSs, simple UART, two 12Cs, two SSPsRandom Number Generator,

Real Time Clock, 12bits Analog Digital Converter, Clock Controller, 10
Configuration, PAD MUX controller)

5.2 Memory organization

Introduction

Program memory, data memory, registers and 1/O ports are organized within the same linear
4-Gbyte address space.
The bytes are coded in memory in Little Endian format. The lowest numbered byte in a word

is considered the word6s | east significant byte ai
significant.

W7500x Reference Manual Version1.1.0 27/ 398



@IZnet

Memory map
0x4700_0000
TOE(TCP Offload Engine)
4 600_0000
Memory Map GPIOD
0x4500_0000
GPIOC
Ox4400_0000
GPIOB
OxFFFF_FFFF Oncd 300_0000
GPIOA
0x4200_0000
- d 0x%4100_FFFF
P J - reserve 5 |
resenved T 0%4100_6000 Flash Control \
0x4100_5000 DVIA %
0x4100_4000 SADCON =
0xE010_0000 0x%4100_3000 ATC/ E
MO Peripherals 0x4100_2000 T i
OxEQ00_0000 0x4100_1000 ADC
0x4100_0000
= reserved .
i reserved e 0%4002_0000 cvecre A
0%4001_FO0O0
L
0x4500_0000 - reserved -1
. 0x%4000_FFFF
Peripherals (APB, AHB) Oc4000_EDOO UART1
0x4000_D000
0%4000_0000 0x%4000_C000 Usj:l:ﬂ
0x%4000_B000 <<Fo
0x4000_A000
b
= reserved - =
Oc4000_8000 RNG w
0%4000_7000 S b
0x4000_6000 ENY e
L Ox4000_5000
- =1 -
reserved ’ 0x4000_4000 resReTn(ie -
Oc4000_3000
(4000 2000 DUAL TIMER1
[b(dl}ﬂﬂ_ll)ﬂﬂ DUAL TIMERO
0x4000_0000 WDoG
0%2000_4000 0x2000_4000
SRAM (16KB) SRAM (16KB)
0%2000_0000 0x2000_0000
/: reserved -
p
Ox1002_0000
- reserved i Flash (128KB)
Ox1000_0000
0x0002_0000 ~T reserved -
Flash (128KB) 0x0000 1000
- Boot ROM
0x0000_0000 Ox0000_0000

BOOT PIN : LOW(0)
TEST PIN : LOW(0)
MNormal operation mode

Figure 2 W750« memory map

BOOT PIN : HIGH (1)
TEST PIMN : LOW (D)
Boot mode
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6 System configuration controller (SYSCFG)

Main purposes of the system configuration controller are the following

7

Control of the memory remap feature

The ability to enable an automatic re set if the system locks up

Information about the cause of the last reset

Interrup t and events

7.1 Nested vectored interrupt controller (NVIC)

NVIC main features

32 maskable interrupt channels (not including the sixteen Cortex®-MO interrupt lines)

4 programmable priority levels (2 bits of interrupt priority are used)

Low-latency exception and interrupt handling

Power management control

Implementation of System Control Registers

The NVIC and the processor core interface are closely coupled, which enabl es low latency

interrupt processing and efficient processing of late arriving interrupts. All interrupts including

the core exceptions are managed by the NVIC.

SysTick calibration value register

The SysTick calibration value is set to 6000, which gives a reference time base of 1 ms with

the SysTick clock set to 6 MHz (max fyc d8).

Interrupt and exception vectors

Table 1 describes the W7500xinterrup t vector table.
Table 1 W750 interrupt vector table

2| Type of | Exception

5 o Device Description Address
& | priority type

-3 fixed Reset CMO Reset 0x0000_0004
-2 fixed NMI Watchdog Watchdog interrupt 0x0000_0008
-1 Fixed HardFault CMO All class of fault 0x0000_000C
3 | Setable SVCall CMO System service call via SWI instruction 0x0000_002C
5 | settable PendSV CMO Pendable request for system service 0x0000_0038
6 | settable SysTick CMO System tick timer 0x0000_003C

W7500x Reference Manual Version1.1.0
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7 | settable IRQ[O] SSPO SSPO global interrupt 0x0000_0040
8 | Sdtable IRQ[1] SSP1 SSP1 global interrupt 0x0000_0044
9 | Sdtable IRQ[2] UARTO UARTO global interrupt 0x0000_0048
10 | Setable IRQ[3] UART1 UART1 global interrupt 0x0000_004C
11 | Setable IRQ[4] UART?2 UART?2 global interrupt 0x0000_0050
12 | Setable IRQ[5] reserved 0x0000_0054
13 | Setable IRQ[6] reserved 0x0000_0058
14 | Setable IRQ[7] GPIOO GPIOA global interrupt 0x0000_005C
15 | Setable IRQ[8] GPIO1 GPIOB global interrupt 0x0000_0060
16 | Setable IRQ[9] GPIO2 GPIOC global interrupt 0x0000_0064
17 | Setable IRQ[10] GPIO3 GPIOD global interrupt 0x0000_0068
18 | Setable IRQ[11] DMA DMA interrupt 0x0000_006C
19 | Setable IRQ[12] Dualtimer0 Dualtimer0 global interrupt 0x0000_0070
20 | Setable IRQ[13] Dualtimerl Dualtimerl global interrupt 0x0000_0074
21 | Setable IRQ[14] PWMO PWMO global interrupt 0x0000_0078
22 | Setable IRQ[15] PWM1 PWML1 global interrupt 0x0000_007C
23 | Sdtable IRQ[16] PWM2 PWM2 global interrupt 0x0000_0080
24 | Sdtable IRQ[17] PWM3 PWMa3 global interrupt 0x0000_0084
25 | Sdtable IRQ[18] PWM4 PWM4 global interrupt 0x0000_0088
26 | Sdtable IRQ[19] PWM5 PWMS5 global interrupt 0x0000_008C
27 | Sdtable IRQ[20] PWM6 PWMG6 global interrupt 0x0000_0090
28 | Sdtable IRQ[21] PWM7 PWM?7 globalinterrupt 0x0000_0094
29 | Setable IRQ[22] RTC RTC interrupt 0x0000_0098
30 | Setable IRQ[23] ADC ADC acquisition end interrupt 0x0000_009C
31 | Setable IRQ[24] TCPIP TCPIP global interrupt 0x0000_00AO0
32 | Setable IRQ[25] EXT_INT External pin interrupt 0x0000_00A4
33 | Setable IRQ[26] reserved 0x0000_00A8
34 | Setable IRQ[27] reserved 0x0000_00AC
35 | Sdtable IRQI[28] reserved 0x0000_00B0O
36 | Sdtable IRQ[29] reserved 0x0000_00B4
37 | Sdtable IRQ[30] reserved 0x0000_00B8
38 | Sdtable IRQ[31] reserved 0x0000_00BC
7.2 Event

W7500xis 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 (DMA_DONE)
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8 Power supply

8.1 Introduction

W7500« embeds a voltage regulator in order to supply the internal 1.5V digital power domain.
Require a 2.7V ~ 3.6V operating supply voltage (VDD)

ADC ref voltage is same as VDD

8.2 \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

8.3 Low-power modes

W750 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 W7500x

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.
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Sleep mode

W750 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 W750 sleep mode summary

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

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)

SSPO0, SSP1 clock (SSPCLK)

UARTO, UART1 clock (UARTCLK)

Two Timer clocks (TIMCLKO, TIMCLK1)

8ea PWM clocks (PWMCLKO ~ PWMCLK?7)

WDOG clock(WDOGCLK)

Random number generator clock (RNGCLK)
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9 System tick timer

9.1 Introduction

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

9.2 Features

Simple 24bit timer. Clocked internally by the sys tem clock.

9.3 Functional description

The SysTick timer is an integral part of Cortex -MO. 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 -MO, it facilitates porting of so ftware by
providing a standard timer that is available on Cortex -MO 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 bifield in the control and status register can be used to determine i f
an action completed within a set duration, as part of a dynamic clock management

control loop.
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9.4 Registers (Base : 0OxEO00_EO000)
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] ENABLES Enables the counter
0 : Counter disabled
1 : Counter enabled
[1] TICKINT 0 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] COUNTFLA® Returns 1 if timer counted to O since the last read of this register.
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
RELOADI[23:16]
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RELOAD[15:0]

R

[23:0] RELOADGS Value to load into the SYST_CVR when the counter is enabled and

when it reaches 0

- The RELOAD value can be any valuein the range 0x0000_0001 &

0x00FFFFFF. 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 NL. For example, if the SysTick interrupt is
required every 100 clock pulses, set RELOAD to 99.

SysTick Current Value Register (SYST_CVR)

Address Offset : 0x018
Reset value : 0x0000_0000

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

CURRENT [15:0]

R/W

[23:0] CURRENTO 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.

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 noknown. 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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10 Booting Sequence

W750 has three different boot modes that can be selected through the B OOT pin and TEST

pin as shown in Table 3.

Table 3 operation of mode selection

Mode
selection Mode Aliasing
TEST| BOOT
0 0 APP | User code execute in Main Flash memory.
In this mode, W7500x can support ISP function in order to control
0 ! 'SP flash using serial interface.

When W750( is reset by hardware, it will be operated as below in embedded boot code.

C H'W reset >

Boot

APP ISP
Run Application Run ISP

Figure 3. operation of boot code
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11 Embedded Flash memory

11.1 Flash main features

Up to 128Kbytes of Flash memory
Memory organization:
A Main Flash memory block:
Up to 128Kbytes

A Information block:

Up to 512bytes

Information block is read only
A Data block:

Up to 512bytes
Flash memory interface features:
A Read interface with prefetch buffer( 1 x 32 -bit words )
A Flash Program / Erase operation
Flash memory lock function:

A It can be controlled only by ISP tool provided by WIZnet

11.2 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.

Table 4 description of Flash memory

Size
Flash area Flash memory address Name Description
(bytes)
0x0000 0000 ~ 0x0000 OOFF 256 Sector 0
0x0000 0100 ~ 0x0000 01FF 256 Sector 1
Block 0

0x0000 0200 ~0x0000 02FF 256 Sector 2
0x0000 0300 ~ 0x0000 03FF 256 Sector 3

Main Flash

memory
0x0000 7000 ~ 0x0000 70FF 256 Sectorl12
0x0000 7100 ~ 0x0000 71FF 256 Sectorll3 Block 7
oc

0x0000 7200 ~ 0x0000 72FF 256 Sectorll4
0x0000 7300 ~ 0x000073FF 256 Sectorl15
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0x0001 FCO00 ~ 0x0001 FCFH 256 Sector509
0x0001 FDOO ~ 0x0001 FDFH 256 Sector510
Block 32

0x0001 FEOO ~ 0x0001 FEFH 256 Sector511

0x0001 FFOO0 ~ 0x0001 FFFH 256 Sector512
Information 0x0003 FCO0 ~ 0x0003 FCFH 256 Lock info

block 0x0003 FDOO ~ 0x0003 FDFH Reserved

0x0003 FEOO ~ 0x0003 FEFH 256 Data0O
Data block

0x0003 FF00 ~ 0x0003 FFFH 256 Datal

The W7500 embedded Flash memory can be programmed using irapplication programming.
IAP allows the user to re -program the Flash memory while the application is running. The

program and erase operations can be performed over the whole product voltage range.

In

W7500x_Library_Exampleghttps://github.com/Wiznet/W7500/tree/master/W7500x _Library

Examples/Projects/Peripheral Examples/Flash/IAP_Example ), there is the IAP Example

Project and the below function is supported to us e IAP.

void DO_IAP( uint32_tid, uint32_t dst_addr, uint8_t* src_addr, uint32_t size);

This function requests those parameters, id, dst_addr, src_addr and size. 'id' is already defined
in 'main.c'. 'dst_addr' is the flash memory address in the upper table. 'src_addr' is the buffer
pointer user want to program. 'size' is the flash size user chooses. Please refer flash address

and size mentioned in the upper table.

/I'|AP 'id' paremeter define

#define IAP_ENTRY Ox1FFF1001 // Because Thum code

#define IAP_ERAS 0x010

#define IAP_ERAS_DATO  (IAP_ERAS + 0) // Erase Data 0 block

#define IAP_ERAS_DAT1  (IAP_ERAS + 1) // Erase Data 1 block

#define IAP_ERAS_SECT  (IAP_ERAS + 2) // Erase a Sector in Main Flash Memory

#define IAP _ERAS_BLCK (IAP_ERAS + 3) // Erase a Block in Main Flash Memory
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#define IAP_ERAS_CHIP  (IAP_ERAS + 4) // Erase all code
#define IAP_ERAS_MASS  (IAP_ERAS + 5) // Erase all code & data

#define IAP_PROG 0x022

This is how to Erase and Program flash memory. Especially, with IAP_ERAS_DATO and

IAP_ERAS_DAT1, there is no need to put other parameters (there are default values).

/| Step 1 DATAO Erase, Read, Write Test
DO_IAP(IAP_ERAS_DATO0,0,0,0);

DO_IAP(IAP_PROG,DATO_START_ADDR,buffer, SECSIZE);
Operating program can be deleted when user use 'lAP_ERAS_CHIP' or 'lAP_ERAS_MASS

/l Using IAP_ERAS_CHIP or IAP_ERAS_MASS
DO_IAP(IAP_ERAS_CHIP,0,0,0);

DO_IAP(IAP_ERAS_MASS,0,0,0);

12  Clock Reset generator (CRG)

12.1 Introduction

CRG is clock reset generator block for W750 System. It provides every clock/reset for all

other block include CPU and peripherals. CRG includes PLL and POR.

12.2 Features
Reset

A Three types of reset dexternal reset, Power reset, system reset
A External reset i s generated by low level on the RSTn pin (external reset)
A Power reset is generated by Power-on reset (POR)

A Power on reset is generated by POR
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A System reset is generated when one of the following events occurs

A Watchdog event
A After remapping
A Software reset (SYSRESETREQ bit in CorteM0. Refer to the Cortex -MO technical

reference manual for more detail)

A Power reset sets all registers to their reset values.

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

Clock

Two clock sources can be used to drive the system clock.
External oscillator clock (8BMHz ~ 24MHz) (OCLK)
Internal 8MHz RC oscillator clock (RCLK)
One additional clock source
32.768KHz low speed external crystal which derives t he 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/OD 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)
Two Timer clocks (TIMCLKO, TIMCLK1)
8ea PWM clocks (PWMCLKOPWMCLK?7)
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 TCRHP Clocks can be gated by register control.

All clocks generated from CRG can be monitored.
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12.3 Functional description

CRG e v BT
OCLK

OFF -
MCLK ———
OSC.IN (8~24)MHz |  ocik e — } /1248 ADCCLK
0SC_ouUT 0sc OFF —
’%‘E‘t‘.'c': p— /12438 L SSPCLK
8MHz RCLK 1
RC OFF —
R — J /12438 UARTCLK
OFF

ES
==

H /1,2,4,816,32,64,128 ]—— TIMCLKO/TIMCLK1
R‘:; }—4!],2,4,8,16,!2,64,128 D_j — PWMCLKO - PWMCLKY
OCLK - .

.

OFF
MCLE
ER)EH(( '— /1,2,4,8,16,32,64,128 RTCCLK

320SCIN 32768Hz | 32K osc & } T )
3205C_0UT 0osc Bk e —— WDOGCLK

Figure 4 CRG block diagram

RES
2
=

2
fa}
0
=

External Oscillator Clock

The External oscillator clock (OCLK) can be supplied with a 8 to 24 MHz crystal/ceramic
resonator oscillator. In the Typical application, Figure 5, 'Y must be inserted in External
oscillator clock circuit. In W7500 x, there is no supported 'Y for External oscillator clock (see
Figure 5).

For 6 and 6 , itis recommended to use external ceramic capacitors in the 5 pF to 25
pF range(typ.) and are usually the same size, designed for application, and selected to match
the requirements of the crystal or resonator (see Figure 5).

Refer to the crystal resonator manufacturer for more details on the resonator characteristics

(frequency, package, accuracy).

Resonator with

. There is no Rp (Feedback Resistor) in W7500.
Integrated capacitors

Rr must be inserted in circuit.

> Cuoadi™._ ,
i | OsCIN | CRG
J; aMHz ‘ Bias ‘f
J:— 1 !’esonatof_ Ry ; Contr.olled
L “ Jare N gain
: — 0SC_ouT W7500
. L REXT'.lj
.. C -
. “Load2 .-

1 'y value depends on the crystal characteristics

Figure 5 Typical application with an 8 MHz crystal

1y value depends on the crystal characteristics
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RC 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.

Accuracy : 1% atTp=25C (User dondét need to calibration)

PLL

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.
FOUT=FINXM/Nx1/0OD
Where:
M=M[5]x 2°+ M[4] x 24 + M[3] x 22 + M[2] x 22 + M[1] x 2 + M[0] x 1
N =N[5]x 25+ N[4] x 24 + N[3] x 23 + N[2] x 22 + N[1] x 2 + N[0] x 1
oD = 2(2><OD[1]) X 2 (1 x ODI[0Q])

Generated clock

Each generated clock source can be selected among 3 clock source as independent by each
clock source select register.
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,SPCLK, UARTCLK : 1/1, 1/2, 1/4, 1/8
TIMCLKO, TIMCLK1, PWMCLKPWMCLK?7, RTCCLK, WDOGCLK : 1/1, 1/2,
1/4,1/8, 1/16, 1/32, 1/64, 1/128
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12.4 Registers (Base address : 0x4100_1000)
OSC power down register (OSC_PDR)

Address offset : 0x000
Reset value : 0x0000_0M@O0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 11 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)

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

1 : normal operation

PLL 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
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R/W

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

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=FINXxXM/Nx1/0D
Where:

M=M[5]x 32+ M[4] x16 + M[3] x 8 + M[2] x 4 + M[1] x 2 + M[0] x 1 (2 ~ 63)
N=N[5]x32+N[4] x 16 + N[3] x 8 + N[2] x 4 + N[1] x 2 + N[0] x 1 (1 ~ 63)

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

PLL 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 4

2 1 0

PLLOEN

R/W

[0] PLLOENOG 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.

PLL 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 11 10 9 8 7 6 5 4

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

PLL 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

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)

FCLK 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

2 1 0

FCKSRC

R/W

[1:0] FCKSR@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)

FCLK 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] FCKPRES 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
SSPCLK 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] SSPCS®SSPCLK 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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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] SSPCPselect 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
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] ADCSSOADCCLK 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)

ADCCLK prescale value select register (ADCCLK_PVSR)

Address offset : 0x064
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

ADCCP

R/W

[1:0] ADCCPdselect 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

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

[1:0] TOCSSATIMCLKO 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)

TIMEROCLK prescale value select register (TIMEROCLK_PVSR)

Address offset : 0x074
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
TOCPS
R/W

[2:0] TOCPSdselect 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

TIMER1CLK source select register (TIMERL1CLK SSR)

Address offset : 0x080
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

T1CSS

R/W

[1:0] TLCSSATIMCLK1 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)

TIMER1CLK prescale value select register (TIMER1CLK_PVSR)

Address offset : 0x084
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

T1CPS

R/W

[2:0] TLCPSdselect prescale value of TIM1CLK 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

PWMOCLK source select register (PWMOCLK_SSR)

Address offset : 0x0b0
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

POCSS

R/W

[1:0] POCPSOPWMCLKO 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)

PWMOCLK prescale value select register (PWMOCLK _PVSR)

Address offset : 0xOb4
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

POCPS

R/W

[2:0] POCPSdselect prescale value of PWMOCLK clock

These bits are written by S/W to select

000 :
001:
010:
011:
100 :
101:
110:
111:

1/1 (bypass)
1/2

1/4

1/8

1/16

1/32

1/64

1/128

PWM1CLK source selectegister (PWM1CLK SSR)

Address offset :

0x0c0

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

P1CSS

R/W

[1:0] P1CSSO6 PWMCLKZ1 clock source select register.

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

00:
01:
10:
11:

disable clock

PLL output clock (MCLK)

Internal 8MHz RC oscillator clock (RCLK)
External oscillator clock (OCLK, 8MHz ~ 24MHz)

PWM1CLK prescale value select register (PWM1CLK _PVSR)

Address offset :

0x0c4

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

P1CPS

R/W

[2:0] PLCPSdselect 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

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

P2CSS

R/W

[1:0] P2CSSO6 PWMCLK?2 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)

PWMZ2CLK prescalevalue select register (PWM2CLK_PVSR)

Address offset : 0x0d4
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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

P2CPS

R/W

[2:0] PWM2CLK_PRBselect 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

PWMS3CLK 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 11 10 9 8 7 6 5 4 3 2 1 0

P3CSS

R/W

[1:0] P3CSSO6 PWMCLK3 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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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] P3CPSdselect 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

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

P4ACSS

R/W

[1:0] PACSSO PWMCLKA4 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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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] PACPSdselect 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

PWMS5CLK 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 11 10 9 8 7 6 5 4 3 2 1 0

P5CSS

R/W

[1:0] P5CSS6 PWMCLKS 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)
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11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

PWMS5CLK 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] P5CPSdselect 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

PWM6CLKsource 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 11 10 9 8 7 6 5 4 3 2 1 0

P6CSS

R/W

[1:0] P6CSSO PWMCLKES 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)

PWMG6CLK 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] P6CPSdselect 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

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

P7CSS

R/W

[1:0] P7CSSO6 PWMCLK?Y clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
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01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MH2

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 16

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

P7CPS

R/W

[2:0] P7CPSdselect 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

RTC High Speed source select register (RTC_HS SSR)

Address offset : 0x130
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

RTCHS

R/W

[1:0] RTCHSORTCCLK _hs 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)

RTC High Speed prescale value select register (RTC_HS PVSR)

Address offset : 0x134
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
RTCPRE
R/W
[2:0] RTCPRESselect prescale value of RTCCLK 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
RTC source select register (RTC_SSR)
Address offset : 0x13c
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
RTCSEL
R/IW

[0] RTCSELORTCCLK clock source select register.
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These bits are written by S/W to select clock source
0: RTCCLK _hs
1:32K_OSC_CLK (Low speed external oscillator clock)

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 16

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

WDHS

R/W

[1:0] WDHSOWDOGCLK _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)

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] WDPREdselect 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
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011:1/8
100:1/16
101:1/32
110:1/64
111:1/128

WDOGCLK clock source select register (WDOGCLK _SSR)

Address offset : 0x14c
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

WDSEL

R/W

[0] WDSELOWDOGCLK clock source select register.
These bits are written by S/W to select clock source
0 : WDOGCLK_hs
1:32K_OSC_CLK (Low speed external oscillator clock)

UARTCLK source select registefUARTCLK_SSR)

Address offset : 0x150
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

UCSS

R/W

[1:0] UCSS8UARTCLK 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 RCoscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

W7500x Reference Manual Version1.1.0 61/ 398




6‘? IZnet

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 0Oselect 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

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 11 10 9 8 7 6 5 4 3 2 1 0
MIITEN MIIREN
RIW RIW

[0] MIIRENOMII 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] MITEN&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
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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 11 10 9 8 7 6 5 4 3 2 1 0
CLKMON_SEL
R/IW

[4:0] CLKMON_SED Select clock source for monitoring (monitoring pin : PA_02)

This bit is written by S/W to set enable or disable

00000 :
00001 :
00010
00011
00100
00101 :
00110
00111
01000 :
01001 :
01010 :
01011 :
01100 :
01101 :
01110:
01111:
10000 :
10001
10010
10011 :

PLL output clock (MCLK)
FCLK

. Internal 8MHz RC oscillator clock (RCLK)
: External oscillator clock (OCLK, 8MHz ~ 24MHZz)
: ADCCLK

SSPCLK

: TIMCLKO
s TIMCLK1

PWMCLKO
PWMCLK1

PWMCLK2
PWMCLK3
PWMCLK4
PWMCLK5S
PWMCLKG6
PWMCLK?7
UARTCLK

- MII_RCK
- MII_TCK

RTCCLK
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12.5 Register map

The following table summarizes the CRG

registers.

Offset Register 5 ARRNQRIIQVNIIRATS5 28I 2N DS oiwi~joiwsimini«jo
e
0SC_PDR 801818188188 8181818188818/ 8//818/8 88 888818 88Q
0x000 - %]
(@]
reset value 0
e
PLL_PDR 801881818818/ 818/818/81881818/1818 888 3 8888 88
0x010 — i
reset value 0
PLL_FCR S 81818 81818:8 818 M 3i 3 N 8] 81 8] 8} 8| 8 oD
0x014 _ O 0] 9f 9] 0 0] 0P OO o9 o o) 9} 9 9 @

reset value 0i0{0:1i0:1 0i0:0:i0t1 0 0:0
i
PLL_OER 8 818]88/8/88/ 818 888888888 8888888 88888S
0x018 = )
o
reset value 1
&
PLL_BPR 8 0]818/8/ 8818 8188188881818 23188 8 8 3 8 8 e 8 8e =
0x0lc - a
reset value 0
2]
PLL_IFSR 8 0]8/18/8:8/8:8 818818888188 e3i8]8 83 388888 &
0%020 - 3
reset value 0

3

FCLK_SSR 8 01818/8:18/8:8 8181818/ 8:18|818 818818 8888881888 Xx

0x030 = O
w
reset value 01

g

FCLK_PVSR 8 81882181818 8:81818/18188 8831818 888183881888 ¥

0x034 — [s)
w
reset value 0l0

3

SSPCLK_SSR 8181818181881 8:1818:8]81818:8181818181818181818188]81818 &

0040 ! ol gl elall o) ol o plolel ol ¢l of ¢l of ¢ o) ¢l o] ¢l o) O] ] Sl ol B} o) Bl O} &
»
reset value 01

S

SSPCLK_PVSR B3| 21221113 31818 SIS 0000 S| BB BB LB K

0x044 | SR R R R R B BB R B B B B R et B B B R R e B R R e B
reset value olo

@

ADCCLK_SSR 18181811818 BIBIBIBIBIBIBIBiBIBIBIBIBIBIBIBIBIBBBIBIBIB Q

0x060 = OO 23010000 2301010000000 000000200200 A
<
reset value 0l1

S

0x064 ADCCLK_PVSR 1818181818181 B181BB1BIBIBIB BB BIBILIBIBIYG BiBILIBIBIYG B 9

. | OF Of 0F 0f O O 0 0 0] ©f 0] O O] O} O O} ©f O] OF O] O} Of Of O1 O] Of 9f Of O} ©

<
reset value 0lo

]

TIMEROCLK_SSR 18181818181 8:818181818181818: 818188181818 88181881888 ©

0x070 S SR B R B B et B e B et Bt e Bt B Bt B B e R R S B
reset value 0l1

4

TIMEROCLK PvsrR | BI 81 8i B3| 8i 818181 8181818131881 8181881881381 88881388 o

0x074 | O Of OF Of Of Of 0 Of 0] ©f O] O O O O O} O] O O O} O} Of O} O O Of O} Of O =
reset value 0io0fo0

7

TIMER1CLK_SSR i8I BiBIBIBIBiBIBIBIBIBIBIBIL:iBIBIBBIBIBIBIBiBiBBBBIBB ©

0x080 S SR B B B B B et B e B e B B B B Bt B B B R R R R B R
reset value 0l1

2

TIMERICLK PvsrR | BI 81 8i 8] 8i 81818 8181 8iB 131818 8181813883888 BIY o

0x084 | Of Of 05 Of O O O O 0] Of O] O O OO OO0 OO O] OO O OO OO =
reset value 0i0/0

@

PWMOCLK_SSR B1818:818i318:8 018181818181 8:81818181818 8181818181818 818 ©

0x0b0 S R R B e B B e B B B R B e B B e B B R B B R R e B =
reset value 0l1

2

PWMOCLK_PVSR BIBIBiBIBiIBIBiIBIBIBIBIBIBIG L8818 818 BIBIB BIBBBlBS 8]

0x0bd _ O Of OF Of O O 0 Of O] O O] O O O O O O] O] O OO OO OO OO OO S
reset value oiojfo
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7]
o
PWMICLK SSR | 8: 8181818181818 8{8/318/318/818 318 31881813 31388181 813
0x0c0 = by
reset value 01
2
PWM1CLK_PVSR 8818181881818 8:81818181818:181818/81818183 8818181818 3]
0x0ca | OF Of 0f 01 ©f ©f Of O ©f 0f O O} ¢ Of O O} 01 O ©f Of OF ¢} o] Of o 0f O O} @ 2
reset value oiolo
7
PWM2CLK_SSR B BIBiBIBiBIDDI0iIBIBIBI0 8 0881818181881 8188181818/818 ©
0x0do _ S R R e B B B B B B R Bt e B et B e B B e e B B e B B B R
reset value 0f1
2
PWM2CLK_PVSR 8 8181818:81818 3818131818128/ 8181818181818/8 8]3]8188 o
0x0d4 | Of Of 0 Of O ©f Of Of ©f Of O Of O Of O Of OF O O Of Of O O Of O Of O} O © S
reset value oiofo
@
PWM3CLK_SSR BB BB B BIBIBIBILIBIBIBI BB BIBIB B BBBBBB8IB Q
0x0€0 _ R e R B B e B B B B B e B B e R R B B B R R R R R R
reset value 0f1
2
PWM3CLK_PVSR B 81018881 8:8 8188|8183/ 8 8131888188 8 3883888 o
Ox0ed | Of Of 0f 01 O ©f ©f O ©f 0] O] O} Of Of O O Of O ©f Of Of O O Of O Of O O © o
reset value oiolo
]
0x0f0 pwmaclk ssR |8, 818,81 8:818:8/ 8/ 8/8/8/38/8 88 883838 888888888 Q
a
reset value 0l1
2
PwMmacLK PvsrR | 8 81 8181 8i 8188 81818188188 3818888188 B 88 3|88 o
OxO0f4 | Of Of ©f Of O Of Of Of ©f 0f O Of O Of O Of Of O ©f Of Of O O Of Of 0f Of O} © N
reset value oiofo
]
PWM5CLK_SSR 8 818181881818 8188881818 818183881818 818{818{8188 ©
0x100 . S I B B B B B e Bt B et Bt Bt e B e Bt e B e B B e B B R
reset value 0 [ 1
2
pwMmsCcLK PvsR | 8 81 8181 8i 818 8 818 818]8i 818 3181818188 88 3188388 9]
0x104 _| Of O 0f 01 O ©f Of O ©f 0] O] O} ¢f Of O O Of O O Of Of O O Of O} Of OI O} © 2
reset value 0iofo
7
PWM6CLK SSR | 8:8|81818:8/8:8/ 8/8/8/8/ 81881888 38888 3388883 3
0x110 — g
reset value 0f1
2
PWM6CLK_ PVSR | 8 818181818/ 88/ 818/8/8/8/8/8 8 8/8/8/8/8 88 88/888338 g
0x114 = 8
reset value 0iofo
7
PWM7CLK SSR | 8:8|8/8/8 818:8 8/8/3,8/318/8:8/3,8/3/8/88/8 31388883 O
0x120 — E
reset value 01
2
PWM7CLK_PVSR 8 818181818188 318181881818 8181881881838 8:8]318/818 3]
ox124 | Of O] 0f 01 0 ¢} 0 O ©f 0] O] O ¢ Of O O O1 O] O Of Of O} ¢ Of O] Of Ol O O N
reset value oiolo
E
RTC_HS_SSR BB BB B BIBIBIBILIBBISI BB BB BB BBB BB 8B ©
reset value 0f1
&
RTC_HS_PVSR BRI BB BBIB BB B BB BIBIBIBI8 B BBBIBB S O
ox134 _HS_| Of O 0} O] O ©f ©f O ©f O] O O O O} O O O} O O} Of OF O} O Of O} Of O] O O o
x
reset value 0i0i0
»
RTC_SSR 881818/ 8:8/88 8888888888888 388388/888388880
0x13c - =
o
reset value 1
2
WDOGCLK HS_SSR | 8} 81 81 81 8: 8/ 8 8/ 818/ 818/ 818|818 8888 88 8 8 8/8/8/888 g
0x140 — = =
reset value 0f1
i
WDOGCLK HS_PVSR | 8: 8181 81 81 81 81 8/ 818|181 8| 818|818 8ig|8igi8i e e e eesss 3;
0x144 - =
=
reset value 0:i0:0
m
WDOGCLK_SSR 881 8]818i818,88{181818]8{88/818]8]8{8]8 818 8818888884
ox14c _ LR RE LR R R R R R R
reset value 1
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UARTCLK_SSR SIS BigBIDBidIBI0 818800008 BB BB BB BB BIBB O

0x150 = it Bt B it Bt BN ==l = S

reset value 01

o

0x154 UARTCLK PVSR | 81 8| 818/ 8; 8181 <) 8 8/ 81818818818 8 8/8 8888 ¢ 8 8 8id 8 g

reset value 0i0

z2

MIICLK_ECR BB 0iBIB1810:iB3IB1P1B1818iBIBIBIBIBIB{0IBIBIGIBIBBIP|BIBIBIEIC

0x160 . QP O Of Of Of O ©F OF O O Of O O O ©, O} O O} Of O O} 0 O O Q) O ©f O 0 0= &

==

reset value 111

0x170 MONCLK_SSR 818 318/8/8 318818 818/8/8 818 8 818 8 8 88 8 8| CLKMONSEL
X =

reset value 0i 0f 0i0f0

Table 5 CRG register map and reset values

13  Tcplip ¢ ore Offload Engine (TOE)

13.1 Introduction

The TCP/IP Core Offload 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.

WI Znet 6s Har dwi r e d -pgradvéhtethRologyshatisupmortsii@R, D@, tPv4, ICMP,

ARP, IGMP, and PPPoE protocols. TOE embeds the 32Kbyte interhamemory buffer for the

Ethernet packet processing. Using TOE allows users to implement the Ethernet application by

adding the simple socket progr am. I tos faster and
Ethernet solutions. 8 independent hardware sockets ca n be used simultaneously.

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

13.2 Features

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

Supports Power dovn mode

Supports Wake on LAN over UDP

Internal 32Kbytes Memory for TX/RX Buffers

Not supports IP Fragmentation
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13.3 Functional description

Figure 6 shows the TOE block diagram.

| Register Controller

g

Common
Register

Socket
Register

g Memory Controller

B

>
Memory

RX
Memory

L INT

TCPIPCore

Mil
Controller

RXC

TXC

RXCN

TXCN

COL

DUP

CRS

RXDV

F W WY WYY YWYYWYN

RXO3:0]

TXE

'Y

MDC
Controller

TXD3:0] ,
|4

MDC

MDO

vV

Vi

MDI

TOE has one Common Register Block, eight Socket Register Blocks, and TX/RX Buffer Blocks

Figure 6 TOE block diagram

13.4 TOE Memory map

allocated to each Socket. Figure 7 shows the selected block by the base address and the

available offset address range of Socket TX/RX Buffer Blocks. Each Soc ket 6s TX

physically exi

sts

n

one 16KB TX memory and

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).

Buf fer
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BI OCkS Valid Range: Physical
Base address 16bits Offset Address[15:0] 16KB RX Memory
OXFFFF P ox3FFF
0x461F_0000 Socket 7 RX Buffer 0x3E2C Socket 7
RX Buffer (2KB)
Ox461E 0000 | socket 7 TX Buffer o 3800
Socket 6
0x461D_0000 | socket 7 Register oxFo00 oxaoo| < BUffer (2KB)
FEE Socket 5
0x461C_0000 | Reserved RX Buffer (2KB)
: 0x2800
0x461B_0000 | socket 6 RX Buffer Socket 4
Socket 7 RX Buffer foEc RX Buffer (2KB)
0x461A_0000 | socket 6 TX Buffer 0x2000
; Socket 3
i ' ffer (2KB
0x4619_0000 | socket 6 Register 1500 RX Buffer (2KB)
0x1000
0x4618_0000 OXOFFF Socket 2
- eSS oo, RXBUITer (2K8)
X.
OXOFFF
0x4617_0000 | Socket 5 RX Buffer 90800 X Sooket 1
ff 2KB)
0x4616_0000 | Socket 5 TX Buffer ooso| O Buffer (2KB)
0x0000 Socket O
0x4615_0000 | Socket 5 Register RX Buffer (2KB)
0x0000
0x4614_0000 | Reserved
0x4613_0000 | Socket 4 RX Buffer
0x4612_0000 | Socket 4 TX Buffer Physical

16KB TX Memory

0x4611_0000 | Socket 4 Register

OX3FFF
OXFFFF Socket 7
0x4610_0000 | Reserved TX Buffer (2KB)
0x3800
OX460F_0000 | Socket 3 RX Buffer g0 Socket 6
3000 TX Buffer (2KB)
0x460E_0000 *
3 Socket 3 TX Buffer QeEom0 Socket 5
0x460D_0000 | Socket 3 Register : oo |1 BMITEr 2B
Socket 4
0x460C_0000 | Reserved - TX Buffer (2KB)
Socket 1 TX Buffer s - 2000
0x460B_0000 | Socket 2 RX Buffer Socket 3
E TX Buffer (2KB)
0x460A_0000 | socket 2 TX Buffer i
1000 Socket 2
X
0x4609_0000 | Socket 2 Register OXOFFF 1000 TX Buffer (2KB)
'OXOFFF
Socket 1
0x4608_0000 | Reserved 910800 EXEZ;C TX Buffer (2KB)
X
0x4607_0000 | socket 1 RX Buffer 0000 Socket 0
TX Bufer (2KB]
0x4606_0000) | Socket 1 TX Buffer : 0x0000 &
0x4605_0000 Socket 1 Register
/" OXFFFF
0x4604_0000 | Reserved Reserved
S
/ X
0x4603_0000 | Socket O RX Buffer Socket 0 Register
: 0x0000
0x4602_0000 | socket O TX Buffer
/ OxFFFF
0x4601_0000 | Socket O Register _ Reserved
. 0x6055
0x6054
0x4600_0000 | Common Register Common Register
0x0000

Figure 7. Register & Memory Organization
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Common register map

Common Register Block configures the general information of TOEsuch as IP and MAC address.

<Table 6> defines the offset address of registers in this block.

Table 6. 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 (SHARL1)
0x6004 Source Hardware Address (SHARO)
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)

Socket register map

TOE supports 8 Sockets for communication channel. Each Socket is controlled by Socket n
Regi ster ( n =ni8soékethumber). wiabder2xe defines the 16bits Offset Address

of registers in Socket n Register Block.
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Table 7. Of f set Address in Socket

Offset

0x0000
0x0010
0x0020
0x0024
0x0028
0x0030
0x0100
0x0104
0x0108
0x010C
0x0110
0x0114
0x0118
0x011C
0x0120
0x0124
0x0180
0x0184
0x0188
0x0200
0x0204
0x0208
0x020C
0x0220
0x0224
0x0228
0x022C

Memory

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

Register

Socket Mode (Sn_MR)

Socket Command (Sn_CR)

Socket Interrupt (Sn_IR)

Socket Interrupt Mask (Sn_IMR)

Socket Interrupt Clear (Sn_ICR)

Socket Status (Sn_SR)

Socket Protocol Number (Sn_PNR)

Socket IP Type of Service (Sn_TOS)

Socket TTL (Sn_TTLR)

Socket Fragment Offset (Sn_FRAG)

Socket Maximum Segment (Sn_MSSR)

Socket Port Number (Sn_PORTR)

Socket Destination Hardware addressO (Sn_DHARO)
Socket Destination Hardware address1 (Sn_DHAR1)
Socket Destination Port Number (Sn_DPORTR)
Socket Destination IP Address (Sn_DIPR)
Socket Keep Alive Timer (Sn_KATMR)

Socket Retry Time (Sn_RTR)

Socket Retry Counter (Sn_RCR)

Socket TXMemory Size (Sn_TXBUF_SIZE)
Socket TX Free Size (Sn_TX_FSR)

Socket TX Read Pointer (Sn_TX_RD)

Socket TX Write Pointer (Sn_TX_WR)

Socket RX Memory Size (Sn_RXBUF_SIZE)
Socket RX Received Size (Sn_RX_RSR)
Socket RX Read Pointer (Sn_RX_RD)

Socket RX Write Pointer (Sn_RX_WR)

Socket n RX buffer Blocks.

16KB TX memory is initially allocated in 2KB size for each Socket TX Buffer Block (2KB X 8 =

n

Regi ster

Bl ock

16KB). The initial allocated 2KB size of Socket n TX Buffercanbere-al | ocat ed by
Buffer Size Register (Sn_TXBUF_SI ZE) 6.

n TX

us
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Once all Sn_TXBUF_SIZE registers have been configured, Socket TX Buffer is allaated 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 eor 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 Buffercanbere-al | ocat ed by using 6:¢
n RX Buffer Size Register (Sn_RXBUF_SI ZE) 6.

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 sequentialy 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 allc at i on, refer to Sn_TXBUF_SI@®E & Sn_RX
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 OxXxFFFF, and is configur
Pointer Register (Sn_TX_WR)6 & O68XcR®) 6n HEWRead, PO
16bits Offset Address automatically converts into the physical address to be accessible in 16KB

TX memory such asFigure 7.

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 referencet o 6 Socket n RX
RD Pointer Register (Sn_RX_RD)& & 6Socket n RX Writ
the 16bits Offset Address automatically converts into the physical address to be accessible in

16KB RX memory such agigure 7.
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13.5 Common register (Base : 0x4600 _0000)
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
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
VERSION[7:0]
RW | RW | RW | RIW | RIW | R/W RIW RIW
[7:0] VERSION- indicates the TOE version as 0x05.
TCKCNTR (Ticker Counter Register)
Address Offset : 0x2000
Reset value : 0x0000_07DO0O
31 30 29 28 27 26 25 24 23 22 21 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. RTR, Sn_RTR, Sn_KATMiperates on the value of this register.

p

0 YO U 60 YQQQI NG AY) O

Ex) Whenthe reference time of TOE is set to 100us, and when "Q=20MHz,

% Y6 0 8 0 W man

YoU 60 Al Q
TCKCNT = 2000 = 0x07D0
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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. | f I R i s not eqglt
is 060x0006.
[4] WOL 6 Magic Packet
When WOL mode is enabled and receives the magic packet over UDP, this bit is set.
[5] PPPoESPPPoE Close
When PPPoE is disconnected during PPPoE mode, this bit is set.
[6] UNREACHD) Destination unreachable
When receiving the | CMP (Destination port unrea
When this bit is 6106, clhas Ptaddmess tind Bant numbef maymat i on s
be checked with the corresponding UIPR & UPORTR.
[7] Conflict d1P Conflict
Bit is set as 061086 when own source | P address is

received ARP request.

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 16

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

R/W
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IMR is used to mask interrupts. Each bit of IMR corresponds to each bit of IR. When a bit of
I MR is 616 and the corresponding bit of IR is 6108,
abtof I MR is 606, an interrupt wil!/l not be issued e\
[4] Magic Packet
0: Disable Magic Packet Interrupt
1: Enable Magic Packet Interrupt
[5] PPPoE Close Interrupt Mask
0: Disable PPPoE Closénterrupt
1: Enable PPPoE @se 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

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]

*RIC_W1

Il RCR is used to clear interrupts. Each bit of | R ce
to each bit of IRCR corresponding to each bit of IR.

* ReadClearWritel (R/C_W1) : Software can read as well as clear this bit by writing

616. Writing 6006 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
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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 S4 S3 S2 S1 SO
RW | R\W | RIW | RIW | RIW | RIW | RIW | R/IW
SIR indicates the interrupt status of Socket. Each
the host. If Sn_IRisnotequalto 6 0 x 00 8-t ht hé tnof SI R is 0616 and | NTn
SIR is 60x00898
[7:0] SIR - When the interrupt of Socket n occurs,then -t h bit of SI R becomes 6108.
SIMR (Socket Interrupt Mask Register)
Address Offset : 0x2114
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 S4 S3 S2 S1 SO
RW | RW | R\WW | RIW | RIW | RIW | RIW | RIW
Each bit of SI MR corresponds to each bit of SIR. Wh
bit of SIR is 616, Interrupt will be issued. I n oth
be notissued evenifthe cor responding bit of SIR is 61606.
[7:0] SIR - Socket n Interrupt Mast
0: Disable Socket n Interrupt
1: Enable Socket n Interrupt
75/ 398
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MR (Mode Register)

Address Offset : 0x2300
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
NTR RST WOL| PB NSC| FA

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

MR is used for S/W reset, ping block mode and PPPoE mode
[2] NSCOMACRAW No Size Check
If this bit is 6106, it does not check packet si.
0 : Enable Check Packet Size
1 : Disable Check Packet Size
[4] PB 6 Ping Block
I f the bit is 061606, ,toaipingrdquestc ks t he response
0: Disable Ping block
1: Enable Ping block
[5] WOL 0 Wake on Lan
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 shoud 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 (060xXxFFFFFFFFFFFFO6) and 1
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 0 Software Reset
I f this bit is 616, AlIl inter nalmaticadlycieaseder s wi | |
as 0606 after S/ W reset.
[10] NTR dNo Send TCP Reset Packet
I f this bit is 6186, in TCP mode, Socket does not
0 : Send Reset Pakcet
1: No Send Reset Packet

W7500x Reference Manual Version1.1.0 76/ 398



6‘? IZnet

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]
RW | R\W | RI'W | RIW | RIW | RIW | RIW | RIW
[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
PMAGICR (PPP Link Control ProtocdWlagic number Register)
Address Offset : 0x2404
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
PMAGIC[7:0]
RW | RIW | RIW | RIW | RIW | RIW | RIW | RIW
PMAGICR configures the 4bytes magic humber to be used in LCP echo request.
[7:0] PMAGIC
Ex) PMAGIC = 0x01
0x001D
0x01
LCP Magic number = 0x01010101
PHAR(Destination Hardware Address Register in PPPoE)
Address Offset : 0x2408
Reset value : 0x0000_0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

RW | RW | R\W | RIW | RIWW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW

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

RW | RW | R\W | RW | R'WW | RIW | R'W | R'W | RIlW | RIW | RI'W | R'W | RIW | RIW | RIW | R/IW

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]
RW |RW | RW | RW | RIW | RIW | RW | RW | RW | RW | RIW | RIW | RIW | RIW | R/W | RIW

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

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

PHARO andPHAR18 configures Destination hardware address

EX) In case that destination hardware address is 00:08:DC:12:34:56

PHARO[32:24] PHARO[23:16] PHARO[15:8] PHARO[32:24] PHAR1[32:24] PHAR1[23:16]

0x00 0x08 0oxDC 0x12 0x34 0x56

PSIDR (Session ID Register iRPPOE)

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]

RW | RW | RIW | RWW | RIW | RWW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW
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[15:0] PSID - should be written to the PPPoOE sever session ID acquired in PPPoE connection

process.

PMRUR (Maximum Receive Unit Register in PPPoE)

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]

RW | RW | RWW | R\WW | R\WW | RIWW | RIWW | RIWW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW

[15:0] PMRUR configures the maximum receive unit of PPPoE.
Ex) in case that maximum receive unit in PPPoOE is 0x1234
PMSS[15:8] PMSSJ[7:0]
0x12 0x34

SHAR (Source Hardware Address Register)

Address Offset : 0x6000

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

SHARO[31:24] SHARO0[23:16]

RW | RW | RW|RW|RW|RW/|RW/|RW]|RW]|RW/|RW/|RW]|RW]|RW/|RW/|RW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SHARO[15:8] SPHARO[7:0]

RW | RW | RW|RW|RW|RW/|RW/|RW]|RW]|RW/|RW/|RW]|RW]|RW/|RW/|RW

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]
RW | RW | R\WW | R\WW | R\WW | RI'W | RIWW | RIW | RI'W | R'W | RIW | RIW | RIW | RIW | RIW | R/IW
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
res res
SHAR configures the source hardware address.
ExX)I n case of 000.08.DC.12.34.566
SHARO[32:24] SHARO[23:16] SHARO [15:8] SHARO [32:24]  SHAR1[32:24]  SHARZ23:16]
0x00 0x08 0xDC 0x12 0x34 0x56
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]

RW | RW | R\W | R\W | R'W | R'W | RIW | RIW | R'W | R'W | RIW | RIW | RIW | RIW | RIW | R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GA[15:8] GA[7:0]

RW | RW | R\W | R\W | R'W | RI'W | RIW | RIW | R'W | R'W | RIW | RIW | RIW | RIW | RIW | R/W

GARJ[31:0] 6 configures the default gateway address
ExX)Yl n case of 0192.168.0.1606
GA[31:24] GA[23:16] GA[15:8] GA[7:0]
192 (0xCO0) 168 (OxA8) 0 (0x00) 1 (0x01)
SUBR ( Subnet Mask Register)
Address Offset : 0x600C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SUB[31:24] SUB[23:16]
RW | RW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | R/IW | RIW | R/W | RIW
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15 14 13 12 11 10 9 8 7

4 3 2 1 0
SUBR[15:8] SUBRJ[7:0]
RW | RW | RW|RW|RW|RW|RW/|RW]|RW|RW]|RW|RW/|RW]|RW]|RW | RW
SUBR configures the subnet mask address.
EX)l n case of 0255.255.255.06
SUB[31:24] SUB[23:16] SUB[15:8] SUB[7:0]
255 (OXFF) 255 (OXFF) 255 (OXFF) 0 (0x00)
SIPR (Source IP address Register)
Address Offset : 0x6010
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SIPR31:24] SIPR23:16]

RW | RW | R\W | R\W | RI\W | RIW | RIW | RIW | RIW | R'W | RIW | RIW | RIW | RIW | RIW | R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SIPR15:8] SIPR7:0]

RW | RW | R\W | RI'W | RI'W | R'W | RIW | RIW | RIW | R'W | RIW | RIW | RIW | RIW | RIW | R/IW

SIPR configures the source IP address.
ExX)I n case of 0192.168.0.26
SIPR[31:24] SIPR[23:16] SIPR[15:8] SPIR[7:0]
192 (0xCO0) 168 (0xA8) 0 (0x00) 2 (0x02)
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]
RW | RW | R\W | R\W | R'W | RIW | RIW | RIW | RIW | RI'W | RIW | RIW | RIW | RIW | RIW | RIW
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NCONFL [15:8] NCONFL [7:0]

RW | RIW | RW | RIW | RWW | RIW | RIWW | RIW | RIWW | RIW | RIW | RIW | RIW | RIW | RIW | RIW

NCONFLR is used to unlock and lock the network configuration registers which are SIR, SUBR,
GAR and SHAR. When LOCK is O6ON&, the protected regi
a value of OX01ACCES55 is written trotectddoé&yNteré R. When

are allowed to access. In this case any value except 0XO1ACCESS is written.

EX)l n case of O6LOOK is ONSD®
NCONFL[31:24] NCONFL [23:16] NCONFL [15:8] NCONFL [7:0]

1 (0x01) 172 (OXAC) 206 (OXCE) 85 (OX55)

RTR (Retry Time Register)

Address Offset ;: 0x6040
Reset value : 0x0000_07DO0
31 30 29 28 27 26 25 24 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]

RW | RIW | RW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW

RTR configures the retransmission timeout period. The unit of timeout period is 100us (Refer
to TCKCNTRand t he default of RTR is 60x07D06&6 or 6200060.
is 200ms(100us X 2000).

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, SB2(D_KEEP command). If
the peer does not respond within the RTR time, WZTOE retransmits the packet or issues

timeout.

When RTR is not 60x0000_0000, RTR is used to confi gl
RTR is 60x0000 _00O0O0 &of each boekettcaulsh sed hy tusing 8ockieta dRetry

Time Register (Sn_RTR).

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

OxOF

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]

RW | RIW | RIWW | RIW | RIW | RIW | RIW | RIW

RCR configures the number of time of retransmission. When retransmission occurs as many as

6RCR+1086, Timeout interrupt is issued (Sn_I R[TI MEOUT
When RCR i s not 60x0000_0000, RCR is wused to configur
When RCR is 60x0000_00000, the timeout period of e
Retry Counter Register (Sn_RCR).

Ex) RCR = 0x0007

RC[7:0]

0ox07

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 ARPr equest to the peerds | P address in or
information (used for communication of IP, UDP, or TCP). While w aiting for ARP-response from

the peer, if there is no response during the configured RTR time, a temporary timeout is

occurred and ARRr equest is retransmitted. I't is repeated a
after the ARP-request retransmissions arerepeat ed as ORCR+16 and there i s nc
ARRr equest, the final timeout is occurred and Sn_I R(

timeout (ARP+o) of ARP-request is as below.

d'Y0 YUYY 1 i Y6 'Y p
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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 retran s mi s si on i s repeated as many as O0RCHF
retransmission is repeated as ORCR+186 and there is
final timeout is occurred and Sn_I|I R(TI MEOUT) become

of TCP retransmission is as below.

YO O YYY ¢ Y6 YD YUYY A |

N : Retransmission count, 0ON O M

M : Minimum value when RTRx 0> 65535 and 0 O M O RCR

RTRMAX : RTR x"2

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

TCRo= (0x07D0+0x0FA0+0x1F40+0x3E80+0x7D00+0xFA00+0xFA00+0xFA00+0xFAQ00Q) X 0.1ms

= (2000 + 4000 + 8000 + 16000 + 32000 + ((8 4) X 64000)) X 0.1ms

= 318000 X 0.1ms = 31.8s

UIPR (Unreachable IP address Ragister)

Address Offset : 0x6050
Reset value : 0x0000_0000

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

RIW | RW | RW | RW | RW | RIW | RW | RIW | RIW | RW | RIW | RIW | RW | RIW | RIW | RIW
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UIPR[15:8] UIPR[7:0]

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

which socket is not open and UNRrdica@stheléstinatonf | R becoil
IP address.

ExX)I n case of 0192.168.0.1196

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

192 (0XCO) 168 (OxA8) 0 (0x00) 11 (OXOE)

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

UPORTI[15:0]

RW | RW | RIW | RIW | RW | RIW | RIWW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW

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

which socket i s not open and UNREACH bi't of I R be
destination port number.

[15 :0] UPORT® Destination port number bits

Ex)Incaseof 00x12346

UPORT[15:8] UPORT[7:0]

18 (0x12) 52(0x34)

13.6 Socket register (Base : 0x4601 0000 + 0x0004_000 x
n)[n=0,é7, where n is socket numb

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

W7500x Reference Manual Version1.1.0 85/ 398



=)

WIiZnet

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

Sn_MR[7:0]

RW | RW | RW | RIW | RIWW | RIW | RIW | R/W

Sn_MReconfigures 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 UDP
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

IPv6 packet Blocking in MACRAW mode

0 : disable IPv6 Blocking

1 : enable IPv6 Blocking
This bit is applied only during MAC@EKW tmoPdee ( P[ 3: 0]
packet.

[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] =

packet without delay as soon as a
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Multicast
0 : using IGMP version 2
1 : using IGMP version 1
This bitisapplied only during UDP mode(P[ 3: 0] = 600106) an

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 MACRAWMode ( P[ 3: 0] = 601008). It blocks

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] = 6001038) . I n a
This bit does when MACRAW mode(P[3:0] = 60100086) Dat
this bit is 608, It sends the ACK packet after wait

[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] =
Sn_DPORT should be respectively configured with the multicast group IP address & port nu mber

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
This bit is applied only during MACRAW mode(P[ 3: 0]
receive broadcastihngpac ket or packet sent to itself. When thi:
all packets on Ethernet. If user wants to implement Hybrid TCP/IP stack, it is recommended

that this bit is set as 616 for reducing host overh

W7500x Reference Manual Version1.1.0 87/ 398



(WIZnet
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]

RW | RW | RW | RIW | RIWW | RIW | RIW | RIW

This is used to set the command for Socket n such as OPEN, CLOSE, CONNECT, LISTEN, SEND,
and RECEIVE. After WZTOE accepts the commandthe 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
Sn_MR_TCP (| SOCK_INIT (0x13)
Sn_MR_UDP (| SOCK_UDP (0x22)
SO_MR_MACRAW | SOCK_MACRAW (0x0:
This is valid only in TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP). Inth
mod e, Socket n operates as a
connection-r equest (SYN packet) from
0x02 LISTEN The Sn_SR changes the state from SOCK_INIT to SOCKET_LISTE
Wh e n a 0TCP client?d connect.i
established, the Sn_SR changes from SOCK_LISTEN 1
SOCK_ESTABLI SHED and the Sn_I R(
clientd connectifanlrdquéeant | R( 3
status of Sn_SR changes to SOCK_CLOSED.
0x04 CONNECT This is valid only in TCP mode and operates when Socket n acts as
O6TCP <client&. To -requestriSYN packetlhis send
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to OTCP ser ver 8n DRRNE Sn PERORT (destibagio
address & port). If the connect -request is successful, the Sn_SR is
changed to SOCK_ESTABLI SHED an

The connect-request fails in the following three cases.
1. When a ARR, occur s (Sn_I R(3) =t

destination hardware address is not acquired through the

ARRprocess.
2. When a SYN/ACK packet is not received and TCRo
(Sn_I R(3) = 061 )

3. When a RST packet is received instead of a SYN/ACK
packet.
In these cases, Sn_SRs changed to SOCK_CLOSED.

Valid only in TCP mode.
Regardless of OTCP serverd or
processes the disconnectpr oc e s s (6Active
closed) .
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.

0x08 DISCON
When the disconnect-process is successful (that is, FIN/ACK
packet is received successfully), Sn_SR is changed to
SOCK_CLOSED. OtherwisdCPcoccurs (Sn_1 R(3
Sn_SR is changed to SOCK_CLOSED.
cf> If CLOSE is used instead of DISCON, only Sn_SR is changed
SOCK_CLOSED without disconnegtrocess.
If a RST packet is received from a peer during communication,
Sn_SR is uncondionally changed to SOCK_CLOSED.
0x10 CLOSE Close Socket n.
Sn_SRis changed to SOCK_CLOSED.
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 WritdPointer Register (Sn_TX_WR), and
Socket n TX Read Pointer Register(Sn_TX_RD).
Valid only in UDP mode.
0x21 SEND_MAC

The basic operation is same as SEND. Normally SEND transmits

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

Valid only in TCP mode.

It checks the connection status by sending 1lbyte keep -alive
0x22 SEND) dHE? 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), a1

Socket n RX Read Pointer Register (Sn_RX_RD).

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

dat a, ti meout) . When an interrupt occurs and the
corresponding bit of Sn_I R becomes 61608.

[0] CONNECT Interrupt - This is issued one time when the connection with peer is successful

and then Sn_SR is changed to SOCK_ESTABLISHED

[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 whenARRo or TCR occurs.

[4] SENDOK Interrupt - This is issued when SEND command is completed

Sn_IMR (Socket n Interrupt Mask Register)

Address Offset : 0x0024
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Reset value: 0x0000_OOFF
31 30 29 28 27 26 25 24 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]

RW | RIW | RIW | RIW | 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_I MR is 616 and the corresponding bit of
ot her words, if a bit of Sn_isstkRevendfthé dboesporaling i nt err up
bit of Sn_I R is 6106.
[0] CONNECT Interrupt Mask
0: Disable CONNECT Interrupt
1. Enable CONNECT Interrupt
[1] DISCONNECT Interrupt Mask
0: Disable DISCONNECIRhterrupt
1. Enable DISCONNECIRterrupt
[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

Sn_ICR (Socket n Interrupt Clear Regiser)

Address Offset : 0x0028
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_ICR[4:0]
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RW | RW | RIW | RIW | RIW | R/W

Sn_I CR is used to clear interrupts. Each bit
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
* ReadClearWritel (R/C_W1) : Software can read as well as clear this bit by writing

1. Writing 60086 has no effect on the bit val

Sn_SR (Socket rStatus 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

Sn_SRJ[7:0]

RW | RW | RW | RIW | RIW | RIW | RIW | RIW

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.
When DISCON, CLOSE command is ordered, or when a timeout
occurs, it is changed to SOCK_CLOSED regardless of previou

status.

0x13 SOCK_INIT This indicates Socket n is opened with TCP mode.
tischanged to SOCK_INIT when
OPEN command is ordered.

After SOCK_INIT, user can use LISTEN /CONNECT command.
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0x14 SOCK LISTEN |[Thi s indicates Socket n is of
waiting for connection -request (SYNpacke) f r om a |
clientd).
It will change to SOCK_ESTALBLISHED when the connectien
request is successfully accepted.
Otherwise it will change to SOCK_CLOSED after TCPTC
occurred (Sn_IR(TI MEOUT) = 061
0x17 | SOCK_ESTABLISHE This indicates the status of the connection of Socket n.

It changes to SOCK_ESTABLI SF
processed the SYN packet fro
SOCK_LISTEN, or when the CONNECT command is successful
During SOCK_ESTABLISHED, DATA packet can be transferr:
using SEND or RECV command.

0x1C

SOCK_CLOSE_WA

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])
= 600108) .

It changes to SOCK_UDP when
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]) = 60100686)and i
It changes to SOCK_MACRAW whe
OPEN command is ordered.

Like UDP mode socket, MACRAW nae Socket O 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.

Value

Symbol

Description

0x15

SOCK_SYNSENT | This indicates Socket n sent the connect -request packet

(SYN packet) to a peer.
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It is temporarily shown when Sn_SR is changed from
SOCK_INIT to SOCK_ESTABLISHED by CONNECT commar
If connect-accept(SYN/ACK packet) is received from the
peer at SOCK_SYNSHNit changes to SOCK_ESTABLISHED.
Otherwise, it changes to SOCK _CLOSED after TCPT(
(Sn_I R[TI MEOUT] = 616) is oc

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 changesto SOCK_ESTABLISHED. If not
it changes to SOCK_CLOSED after timeout occurs
(Sn_|I R[ TI MEOUT] = 618).

0x18 SOCK_FIN_WAIT | These indicate Socket n is closing.

These are shown in disconnect-process such as activeclose

Ox1A SOCK_CLOSING

and passiveclose.

0X1B SOCK_TIME_WAIT

When Disconnectprocess 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 th
response  successfully, or when timeout occurs
(Sn_|I R[ TI MEOUT] = 618).

Sn_PNR (Socket n Protocol Number Register)

31

Address Offset : 0x0100
Reset value : 0x0000_0000
30 29 28 27 26 25 24 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]

RW | RRW | RIW | R\W | RIW | RIW | RIW | R/W

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
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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

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_ROSJ[7:0]

RW | RW | RW | RIW | RIW | RIW | RIW | RIW

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

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

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]

RW | RRW | RIW | RIW | RIW | RIW | RIW | RIW

Sn_TTL configures the TTL(Time To Live 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.
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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_FRAGI15:0]
RW | RW | RW | RW | RW | RW | RW | RW | RIW | RW | RW | RW | RIW | RIW | RIW | RW
[15:0] Sn_FRAG configures the FRAG(Fragment field in IP header)
ExYSn_FRAGR = 0x0000 (Dondt Fragment)
Sn_FRAG[15:8] Sn_FRAG[7:0]
0x00 0x00
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]
RW | RW | RW | RW | RW | RW | RW | RIW | RIW | RIW | RW | RIW | RW | RIW | RIW | RW

This register is used for MSS (Maximum Segment Size) of TCP, and theegister 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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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_PORT[15:0]

RW | RW | RW | RIW | RW | RIWW | RIW | R'W | RIW | RIW | RW | RIW | RIW | RIW | R/IW | 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

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]
RW | RW | RW|RW|RW|RW/|RW/|RW]|RW]|RW/|RW/|RW]|RW]|RW/|RW/|RW

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

Sn_DHARO [15:8] Sn_DHARO [7:0]
RW |RW | RW | RW | RIW | RIW | RW | RW | RW | RW | RW | RIW | RIW | RIW | R/W | RIW

Address Offset : OX011E
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 R R R R R R R R R R R R R R R

Address Offset : 0x011C
Reset value : 0x0000_0000
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_DHAR1 [15:8] Sn_DHARL1 [7:0]
W | w|lw/|w|w|wW|wW|WwW|WwW]|wW/|W]|WwW|w]|w]|w]|Ww

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.

ExX)I n case of writing MAC address 000.08.DC.12.34.56
Sn_DHARO Sn_DHARO Sn_DHARO Sn_DHARO Sn_DHAR1 Sn_DHAR1

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

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

EX)Yl n case of reading MAC address 000.08.DC.12.34.56
Sn_DHARO Sn_DHARO Sn_DHARO Sn_DHARO Sn_DHAR1 Sn_DHAR1

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

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

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 21 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]

RW | RW | RW | RWW | R'W | RIW | RIW | RIW | R'W | R'WW | RI'W | RIW | RIW | RIW | RIW | 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.
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In TCP client mo d e, it configures the I|listen port
command.
I n TCP server mode, it indicates the port number of
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

Sn_DIPR (Socket n Destination IP addres&egister)

Address Offset : 0x0124
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
Sn_DIPB1:24] Sn_DIPH23:16]
RIW | RW | RW | RW | RIW | RIW | RW | RIW | RIW | RW | RIW | RIW | RW | RIW | RIW | RIW

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_DIPR15:8] Sn_DIPR7:0]
RW | RW | RW | RIW | RIW | RW | RW | RW | RW | RIW | RIW | RIW | RIW | R/W | RIW | RIW

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

INnTCP client mode,it conf i gures an | P address of O6TCP serverd
In TCP server mod e, it indicates an | P address of
connection.

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

ExX)I n case of 0192.168.0.26
Sn_DIPR[31:24] Sn_DIPR [23:16] Sn_DIPR [15:8] Sn_DIPR [7:0]

192 (0xCO) 168 (OxA8) 0 (0x00) 2 (0x02)
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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]
RW | RW | RW | RW | RW | RW | RW | RW

Sn_KPALVTR configures the transmitting ti me
valid only in TCP mode, and ignored in other modes. The time unit is 5s (Refer to TCKCNTR)

KA packet is transmittable after Sn_SR is changed to SOCK ESTABLISHED and after the data is
transmitted to a peer at least once. In case of 'Sn_KPALVTR > 0', WZTOE automatically transmits
KA packet after time -period for checking the TCP connection (Auto -keepalive-process). In case
of 'Sn_KPALVTR = 0', Autkeep-alive-process will not operate, and KA packet can be
transmitted by SEND_KEEP command by the host (Manuakeep-alive-process). Manualkeep-

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

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

Ox0A

Sn_RTR (Socket n Retry Time Register)

Address Offset ;: 0x0184
Reset value : 0x0000_0000

r

of

31 30 29 28 27 26 25 24 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]
RW | RW | RW | RW | RW | RIW | RW | RIW | RIW | RIW | RIW | RW | RIW | RIW | RIW | RIW

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(Refer to TCKCNTR)
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During the time configured by Sn_RTR, WZTOE waits for the peer response to the packet that
is transmitted by Sn_CR(CONNECT, DISCON, CLOSEND, 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)

RTR[15:0]

O0xOFAO

Sn_RCR (Socket riRetry Counter Register)

31

Address Offset : 0x0188
Reset value : 0x0000_0000

30 29 28 27 26 25 24 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_RC[7:0]

RW | RIW | RIWW | RIW | RIW | RIW | RIW | RIW

Sn_RCR configures the number of time of retransmission of Socket n. When Retry Counter
Register ( RCR) is zero, Sn_RCR is wvalid. Wh e n

Ti

meout interrupt is issued (Sn_I R[TI MEOUT] =

Ex) Sn_RCR = 0x0007

Sn_RCJ[7:0]

0x07

Sn_TXBUF_SIZE (Socket n TX Buffer Size Register)

31

Address Offset : 0x0200
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_TMS[7:0]

RW | RRW | RW | RIW | RIW | RIW | RIW | R/W

Sn_TXBUF_SIZE configures the TX Buffer size of Socket n. Socket n TX Buffer size can be
configured wi t h 0, 1, 2,4,8 and 16 Kbytes. I f a different

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 ddn_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).

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

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

RW | RW | RIW | RIW | RIW | RIW | RIW | RIW

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
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because the bigger data overwrites the previous saved data not yet se nt. 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.

I f Sn_MR(P[3:0]) is not TCP mode(6000108), it is at
bet ween 6Socket n TX Write Pointead PSnNniT&Xr WRI®D_8aXIR
| f Sn_MR(P[3:0]) is TCP mode(6000186), it i s autom

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

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 nhot completed, the value may

be changed.

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

value.

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]

RW | RRW | RW | RRWW | RIW | RIWW | RIW | RIWW | RIW | RIWW | RI\W | RW | R/IW | RIW | RIW | R/IW

Sn_TX_RD is initialized by OPEN command. Howeverj f Sn_MR(P[ 3: 0] ) is TCP mod

is re-initialized while connecting with TCP.
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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 MemoryAfter
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 automatic  ally update with the

lower 16bits value.

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]

RW | RW | RW | RW | RIWW | RWW | RW | RIW | RIW | RW | RI'W | RIW | RIW | RIW | RIW | R/W

Sn_TX_WR is initialized by OPEN command. However,

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 transmi tting 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 witht he lower 16bits value.

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

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
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Sn_RXMS[15:0]

RW | RRW | RW | RIW | RIW | RIW | RIW | R/W

Sn_RXBUF_SIZE configures the RX Buffesize 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
0x4101_0220

0x08

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]

RW | RW | RW | RWW | R'WW | RIW | RIW | RIW | RW | RIWW | RI'W | RIW | RIW | RIW | RIW | R/W

Sn_RX_RSR indicates the data sizeeceived and saved in Socket n RX Buffer. Sn_RX_RSR does
not exceed the Sn_RXBUF_SI ZE and is calculated as
Pointer (Sn_RX_WR)®&6 and 6Socket n RX Read Pointer
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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.

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

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

RW | RW | RW | RW | RW | RW | RIW | RW | RW | RIW | RW | RW | RIW | RW | RW | RIW

Sn_RX_RD is initialized by OPEN command. Make sure to be read or updated agollows.
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 exc eeds 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 RECV command is for notifying the updated Sn_RX_RD to TOE.

Ex) In case of 2048(0x0800) in SO_RX_RD,
0x4101_0228

0x08
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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]

RW | RW | RW | RW | RW | RIW | RIW | R'W | RIW | RIW | RW | RIW | RIW | RIW | R/IW | R/W

Sn_RX_WR is initialized by OPEN command and it is auteincreased 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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14 Random number generator (RNG)

14.1 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.

14.2 Features

A 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.

o Do Do P>

14.3 Functional description

Figure 8 shows the RNG block diagram.

b =
2 i
= [
2= =g
~ ~
h 4 h 4
_APBIF| Controller
h - (Registers)
wv -l
m |0 =
k] z |2 |2 o = =
] c [o] = |= W
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" gl |2

Polynomial
Registers

IS
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n-2 ‘

-

2]

? é Shift
h. 0 GO 1 » 2 n-3 3 n-2 - Registers
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0 1 2 n-3 n-2 n-1 Registers

n=32

(o]
2]

Figure 8. Random Number Generator block diagram
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Operation RNG

Figure 9 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.

2
3.
4

Change MODE to start/stop by register.
Change clock source / seed value / polynomial value if need.
Run and Stop the RNG.

Read Random value.

T

\ 4

Change RNG_MODE
(RNG_MODE = 1)

\ 4

Change clock source (if need)
(RNG _CLK SH)

l

Change seed value (if need)
(RNG_SEED)

\ 4
Change polynomial value

(if need)
(RNG_POLY)

\ 4

Run RNG
(RNG_RUN = 1)

\ 4

STOP RNG
(RNG_RUN = 0)

Y
Read generated random
number
(RN)

\ 4

T me

Figure 9. Flow chart of RNG operation
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14.4 Regqisters (Base address : 0x4000_7000)

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

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

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

SEED[15:0]

R/W

[31:0] SEEDd&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

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

CLKSEL

R/W

[0] CLKSELSselect 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

RNG manualmode 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] MODEB&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

RNG random number value register (RNG_RN)

Address offset : 0x010
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

RN[31:16]

R
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RN[15:0]
R
[31:0] RN drandom number of RNG shift register
These bits are read only registers.
RNG polynomial register (RNG_POLY)
Address offset : 0x014
Reset value : 0XEO00_0202
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
POLY[31:16]
R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POLY[15:0]
R/W

[31:0] POLY 6 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) = x3% + x30 + x2% + x® + x
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14.5 Register map

The following Table 8 summarizes the RNG registers.

Table 8 RNG register map and reset values

Offset Register 583N RIRJI R 35 88T SIS ow~ontinjajdo
=z
RNG_RUN i8I 8 8101818181813 L1880 BIBG B BIGBIBG BB B BBB BB D
0x000 - e e e e e e e e R e e S R e |
reset value 0

0x004 RNG_SEED SEED
reset value ofojoiofoiofoiojofojoiofoiofoiofoiofoiofoioiofofolofojoiofoiofo
w
oo | RNG.CLksEL | 8181 81 8818|888 8 88|88 8|8 88 8 8 8 8 8 E 8 E 8 8 E 82
O
reset value 0
w
RNG_MODE BiBIBi 88181818188 818888 818 8888181818 8I88818888
0x00C | R R R B B B e B B e R e R B e B B e o e B R B B B R B R
reset value 0

0X010 RNG_RN RN
reset value oiofoiojoiofoiofoiofoiofoiofoiofoiofofofoioioioiofoiofojojofofo

POLY

ox014 RNG_POLY

reset value 1i1i1i0floiofoiofoiojloiofoiofoioioioiojojoioioioioloi1ioiofoi1]o

15  Alternate Function Controller (AFC)

15.1 Introduction

Each functional PADs have several functions.

Users can select a function in Alternate Function Controller block.

15.2 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.

15.3 Functional description

Table 9 shows the function table of each functional pad.

Table 9 functional description table

function selection register value

00 (reset value) 01 10 11

PAD Chip PIN Normal Function 2nd Function 3rd Function 4th Function
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pA_00 | W7500 | 29 GPIOA 0
W7500P | 27
PA_ 01 | W7500 | 30 GPIOA1
W7500P | 28
PA_02 | W7500 | 31 GPIOA?2 CLKOUT
W7500P | 29
PA_03 | W7500 | 49 SWCLK
W7500P | 30
PA_04 | W7500 | 50 SWDIO
W7500P | 31

PA 05 W7500 33

W7500P 19

PA 06 | W7500 | 34

W7500P 20

PA 07 | W7500 | 35

W7500P 21

PA 08 W7500 36

W7500P 22

PA 09 W7500 37

W7500P 23

PA_10 | W7500 | 38

W7500P | 24
PA_11 | W7500 | 40 U_CTS0
W7500P | 41
PA_12 | W7500 | 41 U_RTSO
W7500P | 42
PA_13 | W7500 | 42 U_TXDO
W7500P | 43
PA_14 | W7500 | 43 U_RXDO
W7500P | 44
PA_15 | W7500 | 44 GPIOA_15 GPIOA_15
PB_00 | W7500 | 45 GPIOB_0 U_CTSO
W7500P | 45
PB_01 | W7500 | 46 GPIOB_1 U_RTSO
W7500P | 46
PB_02 | W7500 | 47 GPIOB_2 U_TXDO
W7500P | 47
W7500 | 48
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PB_03 | W7500P | 48 GPIOB_3 U_RXDO

PB_04 | W7500 | 24 GPIOB_4

PB_0O5 | W7500 | 25 GPIOB_5

PB 06 | W7500 | 16 GPIOB_6
W7500P | 15

PB_07 | W7500 | 17 GPIOB_7

PB_08 | W7500 | 18 GPIOB_8

PB_09 | W7500 | 19 GPIOB_9

PB_10 | W7500 | 20 GPIOB_10

PB_11 | W7500 | 21 GPIOB_11

PB_12 | W7500 | 22 GPIOB_12

PB_13 | W7500 | 23 GPIOB_13

PB_14 | W7500 | 26 GPIOB_14 GPIOB_14

PB_15 | W7500 | 27 GPIOB_15 GPIOB_15

PC_00 | W7500 | 53 U_CTS1 GPIOC_0
W7500P

Pc_o1 | W7500 | 54 U_RTS1 GPIOC_1
W7500P

PC_02 | W7500 | 55 U_TXD1 GPIOC_2
W7500P

PC_03 | W7500 | 56 U_RXD1 GPIOC_3
W7500P

PC_04 | W7500 | &7 GPIOC_4
W7500P

Pc_05 | W7500 | 58 GPIOC_5
W7500P

PC_06 | W7500 | 51 GPIOC_6 GPIOC_6 U_TXD2
W7500P | 11

PC_07 | W7500 | 52 GPIOC_7 GPIOC_7 U_RXD2

Pc_og | W7500 | 1 GPIOC_8
W7500P

PC_09 | W7500 | > GPIOC_9
W7500P

PC_10 | W7500 | 3 U_TXD2 GPIOC_10
W7500P

Pc_11 | W7500 | 4 U_RXD2 GPIOC_11
W7500P
wisoo | [
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PC_12 | W7500P | 5 GPIOC_12

PC_13 | W7500 | ¢ GPIOC_13
W7500P

PC_14 | W7500 | 7 GPIOC_14
W7500P

PC_15 | W7500 | g GPIOC_15
W7500P

PD_00 | w7500 | 11 GPIOD_0

PD_O1 | w7500 | 12 GPIOD_1

PD_02 | w7500 | 13 GPIOD_2

PD_03 | W7500 | 14 GPIOD_3

PD_04 | W7500 | 15 GPIOD_4

15.4 Registers (Base address : 0x4100_2000)
PA_00 pad alternate function select register (PA_00_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

R/W

[1:0] PAOOAF A PA_00 Pad alternate function selection register.
These bits are written by S/W.

00 : GPIOA_O

01:GPIOA_O

10 : PWM6/CAPG6

11 : None

PA 01 pad alternate function select register (PA_01_AFR)

Address offset : 0x004
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
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PAO1AF

R/W

[1:0] PAOLAFG8PA 01 Pad function selection register.
These bits are written by S/W.

00: GPIOA_1

01:GPIOA_1

10 : PWM7/CAPY

11 : None

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 A PA_02 Pad function selection register.
These bits are written by S/W.

00 : GPIOA_2

01 : GPIOA 2

10 : CLKOUT

11 : None

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

PAO3AF

R/W

[1:0] PAO3AF 8 PA 03 Pad function selection register.
These bits are written by S/W.

00 : SWCLK

01: GPIOA_3

10 : None

11 : PWMO/CAPO

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 8 PA_04 Pad function selection register.
These bits are written by S/W.

00 : SWDIO

01 : GPIOA 4

10 : None

11 : PWM1/CAP1

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
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAOSAF
R/W
[1:0] PAOSAF 8 PA _05 Pad function selection register.
These bits are written by S/W.
00 : SSELO
01: GPIOA_S
10:SCL1
11 : PWM2/CAP2
PA 06 padalternate 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
PAOBAF
R/W
[1:0] PAOBAF A PA_06 Pad function selection register.
These bits are written by S/W.
00 : SCLKO
01 : GPIOA_6
10 : SDA1
11 : PWM3/CAP3
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
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15 14 13 12 11 10 9 8 7 6 5 4 3 2

1 0

PAO7AF

R/W

[1:0] PAO7AF 8 PA_07 Pad function selection register.
These bits are written by S/W.

00 : MISO0

01: GPIOA_7

10:CTS1

11 : PWM4/CAP4

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

PAOBAF

R/W

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

00 : MOSIO

01:GPIOA 8

10 : RTS1

11 : PWM5/CAPS

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

1 0

PAO9AF

R/W

[1:0] PAOSAF 6 PA 09 Pad function selection register.
These bits are written by S/W.

00 : SCLO

01: GPIOA_9

10: TXD1

11 : PWMG6/CAP6

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] PA1IOAF B8 PA _10 Pad function selection register.
These bits are written by S/W.

00 : SDAO

01: GPIOA_10

10 : RXD1

11 : PWM7/CAP7

PA_11 pad alternate function select register (PA_11 AFR)

Address offset : 0x02¢
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

PA11AF

R/W

[1:0] PA11AFG8PA 11 Pad function selection register.
These bits are written by S/W.

00: CTSO

01: GPIOA_11

10 : SSEL1

11 : None

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] PA12AFOPA_12 Pad function selection register.
These bits are written by S/W.

00 : RTSO

01: GPIOA 12

10 : SCLK1

11 : None

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

1 0

PA13AF

R/W

[1:0] PA13AFG8PA _13 Pad function selection register.
These bits are written by S/W.

00 : TXDO

01: GPIOA_13

10 : MISO1

11 : None

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 8 PA _14 Pad function selection register.
These bits are written by S/W.

00 : RXDO

01: GPIOA_14

10 : MOSI1

11 : None

PA_15 pad alternate function select register (PA_15 AFR)

Address offset : 0x03c
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
PA15AF
R/W
[1:0] PA15AFAPA_15 Pad function selection register.
These bits are written by S/W.
00 : GPIOA_15
01: GPIOA_15
10 : None
11 : None
PB_00 pad alternate function select register (PB_00_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 A PB_00 Pad function selection register.
These bits are written by S/W.
00:SSEL1
01:GPIOB_O
10:CTSO
11 : None
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
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PBO1AF

R/W

[1:0] PBO1AFOPB_01 Pad function selection register.
These bits are written by S/W.

00 : SCLK1

01:GPIOB_1

10: RTSO

11 : None

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 A PB_02 Pad function selection register.
These bits are written by S/W.

00 : MISO1

01: GPIOB_2

10 : TXDO

11 : None

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
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R/W

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

00 : MOSI1

01: GPIOB_3

10 : RXDO

11 : None

PB_04 pad alternate function select register (PB_04 AFR)

Address offset : 0x050
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

PBO4AF

R/W

[1:0] PBO4AF O PB_04 Pad function selection register.
These bits are written by S/W.

00 : TXEN

01: GPIOB_4

10 : None

11 : None

PB_05 pad alternate function select register (PB_05 AFR)

Address offset : 0x054
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

PBOSAF

R/W
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[1:0] PBO5AF O PB_05 Pad function selection register.
These bits are written by S/W.

00: COL

01: GPIOB_5

10 : None

11 : None

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 A PB_06 Pad function selection register.
These bits are written by S/W.
00 : RXD3
01: GPIOB_6
10 : None
11 : None
PB_07 pad alternate function select register (PB_07_AFR)
Address offset : 0x05c¢
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
PBO7AF
R/W
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[1:0] PBO7AFOPB_07 Pad function selection register.
These bits are written by S/W.

00 : RXCLK

01: GPIOB_7

10 : None

11 : None

PB_08 pad alternate function select register (PB_08 AFR)

Address offset : 0x060
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
PBOSAF
R/W
[1:0] PBOBAF A PB_08 Pad function selection register.
These bits are written by S/W.
00 : DUP
01:GPIOB_8
10 : None
11 : None
PB_09 pad alternate function select register (PB_09_AFR)
Address offset : 0x064
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PBO9AF
R/W
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[1:0] PBO9AF 6 PB_09 Pad function selection register.
These bits are written by S/W.

00 : TXCLK

01: GPIOB_9

10 : None

11 : None

PB_10 pad alternate function select register (PB_10_ AFR)

Address offset : 0x068
Resetvalue : 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

PB10AF

R/W

[1:0] PB1OAFOAPB_10 Pad function selection register.
These bits are written by S/W.

00 : TXDO

01: GPIOB_10

10 : None

11 : None

PB_11 pad alternate function select register (PB_11 AFR)

Address offset : 0x06c¢
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

PB11AF

R/W
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[1:0] PB11AFOPB_11 Pad function selection register.
These bits are written by S/W.

00 : TXD1

01:GPIOB_11

10 : None

11 : None

PB_12 pad alternate function select register (PB_12 AFR)

Address offset : 0x070
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
PB12AF
R/W
[1:0] PB12AFAPB_12 Pad function selection register.
These bits are written by S/W.
00 : TXD2
01:GPIOB_12
10 : None
11 : None
PB_13 pad alternate function select register (PB_13 AFR)
Address offset : 0x074
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
PB13AF
R/W

[1:0] PB13AFO8PB_13 Pad function selection register.
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These bits are written by S/W.
00 : TXD3
01: GPIOB_13
10 : None
11 : None

PB_14 pad alternate function select register (PB_14 AFR)

Addressoffset : 0x078
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

PB14AF

R/W

[1:0] PB14AFOPB_14 Pad function selection register.
These bits are written by S/W.

00 : MDIO

01: GPIOB_14

10 : None

11 : None

PB_15 pad alternate function select register (PB_15 AFR)

Address offset : 0x07¢
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

PB15AF

R/W

[1:0] PB15AF8PB_15 Pad function selection register.
These bits are written by S/W.
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00 : MDC
01: GPIOB_15
10 : None
11 : None

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] PCOOAFBPC_00 Pad function selection register.
These bits are written by S/W.
00:CTS1
01:GPIOC_O
10 : PWMO/CAPO
11 : None
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] PCO1AFAPC_01 Pad function selection register.
These bits are written by S/W.
00:RTS1
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01:GPIOC 1
10 : PWM1/CAP1
11 : None

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] PCO2AFB8PC_02 Pad function selection register.
These bits are written by S/W.

00 : TXD1

01: GPIOC_2

10 : PWM2/CAP2

11 : None

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] PCO3AF3PC_03 Pad function selection register.
These bits are written by S/W.
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00 : RXD1

01: GPIOC_3

10 : PWM3/CAP3
11 : None

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] PCO4AFBPC_04 Pad function selection register.
These bits are written by S/W.
00:SCL1
01:GPIOC_4
10 : PWM4/CAP4
11 : None
PC_05 padalternate 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] PCO5AFB8PC_05 Pad function selection register.
These bits are written by S/W.
00 : SDA1
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01:GPIOC 5
10 : PWM5/CAP5
11 : None

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

PCOG6AF

R/W

[1:0] PCO6AFBPC_06 Pad function selection register.
These bits are written by S/W.

00 : GPIOC_6

01: GPIOC_6

10 : TXD2

11: None

PC_07 pad alternate function select register (PC_07_AFR)

Address offset : 0x09¢
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

PCO7AF

R/W

[1:0] PCO7TAFBPC_07 Pad function selection register.
These bits are written by S/W.

00 : GPIOC_7

01: GPIOC_7

W7500x Reference Manual Version1.1.0 135/ 398




=)

WIiZnet

10 : RXD2
11 : None

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

PCO8AF

R/W

[1:0] PCOBAFBPC_08 Pad function selection register.
These bits are written by S/W.

00 : PWMO/CAPO

01: GPIOC_8

10 : SCLO

11 : ADC_IN7

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] PCO9AFBPC_09 Pad function selection register.
These bits are written by S/W.

00 : PWM1/CAP1

01: GPIOC_9

10 : SDAO
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11 : ADC_ING

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] PC10AF8PC_10 Pad function selection register.
These bits are written by S/W.

00 : TXD2

01: GPIOC_10

10 : PWM2/CAP2

11 : ADC_IN5

PC 11 pad alternate function select register (PC_11 AFR)

Address offset : 0x0ac
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] PC11AFAPC_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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PC_12 pad alternate function select register (PC_12_ AFR)

Address offset : 0xOb0O
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] PC12AF8PC_12 Pad function selection register.
These bits are written by S/W.
00 : ADC_IN3
01:GPIOC_12
10: SSELO
11 : ADC_IN3
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] PC13AFAPC_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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PC_14 pad alternate function select register (PC_14 AFR)

Address offset : 0xOb8
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] PC14AFB8PC_14 Pad function selection register.
These bits are written by S/W.
00 : ADC_IN1
01:GPIOC_14
10 : MISOO0
11:ADC_IN1
PC_15 pad alternate function select register (PC_15 AFR)
Address offset : 0x0Obc
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] PC15AF3PC_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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PD 00 pad alternate function select register (PD_00_AFR)

Address offset : 0x0c0
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

PDOOAF

R/W

[1:0] PDOOAFB8PD_00 Pad function selection register.
These bits are written by S/W.

00: CRS

01: GPIOD_O

10 : None

11 : None

PD_01 pad alternate function select register (PD_01_AFR)

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

PDO1AF

R/W

[1:0] PDO1AFAPD_01 Pad function selection register.
These bits are written by S/W.

00 : RXDV

01:GPIOD_1

10 : None

11 : None
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PD 02 pad alternate function select register (PD_02_AFR)

Address offset : 0x0c8
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

PDO2AF

R/W

[1:0] PDO2AF8PD_02 Pad function selection register.
These bits are written by S/W.

00 : RXDO

01: GPIOD_2

10 : None

11 : None

PD_03 pad alternate function select register (PD_03 AFR)

Address offset : 0x0cc
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

PDO3AF

R/W

[1:0] PDO3AFAPD_03 Pad function selection register.
These bits are written by S/W.

00 : RXD1

01:GPIOD_3

10 : None

11 : None

W7500x Reference Manual Version1.1.0 141/ 398




@}Znet

PD 04 pad alternate function select register (PD_04_AFR)

Address offset : 0x0d0
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

PDO4AF

R/W

[1:0] PDO4AF8PD_04 Pad function selection register.
These bits are written by S/W.

00 : RXD2

01: GPIOD_4

10 : None

11 : None
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15.5 Register map

The following Table 10 summarizes the AFC registers.

Table 10 AFC register map and reset values

i —H: O O: 0f N~: Oi O M:Ni—H: Of i O M~ O O Mmi N i O
Offset Register 5 QRS RAIQN IS S 38 I3y ewirjowsiojaido
<
0 0]l ] V] Vi Vi VE OF VT O] O O OF Of O Of O] V] V] O] B B D Vi O] O] O O] vl v O
PA_OO_AFR 8 818188 888 818/8888 8888888888 888888
0x000 - = <
a
reset value olo
<
i 0]l i ] i Vi Vi O Vi V] Vi v Vi O O Of ] O V] B O Vf O O O] O O] O O O <
PA_O1_AFR 8 818188 888 8188 88888888888 8e 8888888 2
0x004 - <
o
reset value oo
<
0t 0] i i Vi Vi Vi VO Vi V] Vi O V] OF B O V] B V] B B VF O Vi V] O V] O O] O N
PA_02_AFR 8 018{8/18/818:8 81881818888 8/3818 8888881888 S
0x008 - <
o
reset value 0]o
<
0x00c - <
o
reset value 0i0
<
PA_04_AFR Bi 8188 818888 8888888888 88888888888 2
0x010 - = = o<
o
reset value )
<
PA_05_AFR BIBIBiBIBIBID DI DIBIDID 018 0IBI818 8188188881888 818 8
0x014 _05_ P Ll Le e OO0 000 OO OO O O Of O] OO O O O OO L)L) LS Q
Q
reset value olo
<
0t 0] i i Vi Vi Vi O Vi vl Vi v} V] O Vi O V] v V] B v O V] O] O] O V] O O] O ©
PA 06 AFR QO O] O] V] Vi O} Vi Of O] O} V] V] V] V] Vi O} V] O} V] O} Vi Vf V| Of V| V)| V| Vf O} V] O
0x018 _06_, S L] 2f o of ©f O @) O ©] D] O Of O] B} @} & O] O] ) L] Of B ) & ©f O O} L} ©f Q
Q
reset value ofo
<
0t 0] ] Vi Vi O VE O VT 0] O] Ol O OF B OF B] O] O] OF O O OF O O] OF O Of OF OF I~
PA_O7_AFR 8 818188888 88/8 888888 8888888888888 o
0x01c - = <
iy
reset value )
<
ni 0] 0] Vi Vi N VE OE VT O] 0T O] O O] BF OF O] O] O] OF O O OF O] O] O] O] VO] B V] O
PA_08_AFR 8 8181818 888 818888888888 88888888888
0x020 - <
Y
reset value )
<
i 0] i Vi Vi Vi VE O VT O] O] o] o O v OF O] O] O] OF Vi B O O O] O O] O] O] nf O
PA_09_AFR 8 81888888 8,8/88/8/8 882888888888 88888 2
0x024 - <
a
reset value oo
<
0t 0] ] ] Vi Vi VE DE 0] 0] O] O O O B O O] O] B] O O O Of O O] Of O O o nf O
PA_10_AFR 8 81888888 88/888/8/8 888888888888 888 o
0x028 - = <
o
reset value olo
<
NE V] i i Vi Vi VE O V] V] Vi O V] OF O Of V] O O] B O O O O] O] O O] OfF O O <
PA_11_AFR 8 018{8/8181818 8181881888 8831818 88888888 I
0x02¢c - <
o
reset value 0]o
<
i ] i i Vi Vi VE VO Vi V] V] O V] OF VO Of V] V] V] B B O O O V] B V] O O O N
PA_12_AFR 8 8]8]8/1218]8]8 813888888 8 8{3]8]8 883888888 I
0x030 - <
o
reset value 00
<
0x034 - <
Q
reset value 0jo0
<
PA_14_AFR 2 8181818810 8128181818810 8818/8/88812818/88888 I
0x038 _14_, Sp Ll e L)L o0 OO OO O O O Of O] O O Of 0 Of Of O OO} O) L} L)L
Q
reset value )
<
0t 0] Vi Vi Vi Vi Vi VO V] V] Vi v V] O O O V] B O] V] O O O O] ] O] O] O O O WO
PA 15 AFR O O] O] V] Vi Of O O} V] O] O] O} V] D} Vi O} V] O} V] O} Vf V| V| Vi O] V| V] O O} O
0x03¢ _15_, S| 0] 2 O ©f O} O O} O B B O O] O} B O} O B} O O O) O} B O O B O O ©f B o
Q
reset value olo
<
0ni 0] ] ] Vi Vi VE O VT o] ol o] 0 o] VF O O] O] V] O O v O Vi o] o] ol ] ol v O
PB_OO_AFR 8 81818/8: 888 88/8 88888888 88888888888 &
0x040 — = o
a
reset value olo
<
i 0]l ] ] Vi Vi Vi O VT o] o o] 0 o] vF O B O] v] O vl v o ol o] of O] O of o
PB_O1_AFR 8 8818/8: 888 818/88 8888888888888 88888 =
0x044 - i)
o
reset value ofo
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o

<

i V] V] V] VI VN NE NE VT VN VT VD VT O DE D D] VE DT NE NE NDE DE D] D] O O D D N N

PB_02_AFR O P Qi 0f O O Ot O} O Of O O O O P OF O3 ©F O O ©F OF O 0 01 O Of ©F O} © 1=

0x048 - @
o

reset value 0l0

<

Wi V] V] V] VI NE NE NE V] Vi V] D VD D VDE D D] Vi N NE NE VE NDE VD] O] O O] Vi Vi O (82

PB_O03_AFR 0 3|0:8/0: 883 8:8/818 8138 3813813838883 2

0x04c - @
o

reset value 0}0

<

Wt V] V] V] VI VE VE E V] V] V] O V] OF VO OF V] VO V] VO VN VE VE V] O] V] O] O Vi O <

PB 04 AFR O O] 0] O] V] O} Vi O} V] O} V] O} V] O} O O} V] V| V] O} V| V| O} O} V{ V]| V]| O} O} O o

0x050 _04_, L Ol O Of OF 01 O O O OF O] O O O O) OF Of 9 ©f OF O} O O] 9 Of B} O} O} B 2
o

reset value olo

<

0t V] V] V] Vi VT VE N VI N VT OV OF VE OF V] V] V] VT VE VE VDE VO O] OF O] OF Vi O w0

PB 05 AFR Qf O] 0] O] Vi O} Vi O} V] V| Vi O] V] V) Vi O] V] O} V] Vi Vi V| O] Vi V| V| V]| Vf Of O o

0x054 _05_ L O 0 O Of OF 01 O O O OF O) Of O} O} O} O1 O] 9} ©f ©1 O} O O] 9 Of O} 2} &} B} 2
o

reset value ofo

<

Wi V] V] V] VI VN Vi NE N VN VT VD VY O VE OF V] B VT NE NDE NDE DE VD] O] OF O] O Vi O ©

PB 06 AFR Qf O O] V] Vi Of O Of O] V| O] O} V] O} Vi Of V] V] Vj OV} Vi Vf V| Vi V| V| V| O} O§ o

0x058 _06_ g Ol 0 O Of O] O O O] O O] O] O} O} O} O} O] O] 9} Of O] O} O O] 9 Of O} O} O] B} 2
o

reset value olo

<

0t V] V] V] VI N NE NE V] VN V] VD VO O VE OF V] Vi N NE NE VE VDE D] O] D O] D Vi O ~

PB 07 AFR Qf O] O] V] V] O] O Of V] V] O] V] V] O} Vf Of V] V] V] O} V] V| V| Vi V] V)| V]| Vf O} o

0x05¢ _07_ L O 0 0 Of O] O O O O Of O) Of O} O O} O] O] 9] O} O} O} O O] 9} Of O} O} O} B} 2
o

reset value olo

<

0Nt Nl N N VI VI VE YV V] V] V] VT VOV VE VE V] VT V] VTV VE VR VD] VLD DT DE D 0

PB_OB_AFR 8 818888/ 88 8888 8888888888888 88888 &

0x060 — = o
o

reset value olo

<

0Nt Nl N N N N YVt YV N ] ] g ol g ] g g ol ol gV V] oE Vol ol v (=}

PB_09_AFR 8 818:8/8:8/8: 8888888888888 8888888888 2

0x064 — = [}
o

reset value ofo

<

0Nt Nl N N VN Vi VE YV V] V] V] O VT VL VE VE V] O V] VEF VO O VO V] O] VF VO OF BE O o

PB_10_AFR 881888 8/88 8188888882888 888888 88888 o

0x068 - m
o

reset value olo

<

Nt N1 N ] VN Vi VE VE V] N] V] V] VT VD VE VE VT V] V] VD VE VE VDE V] V] D V] D DE O -

PB_11_AFR 8 81888 888 818/8 8 8888888888888 8 8888 o

0x06¢ - m
o

reset value olo

<

0Nt Nl V] N VN VI VE YV V] V] V] VT VO V] VE V] O V] VDTV VT VG VD] DL V] D DO o~

PB_12_AFR 8 81888888 888888888 8888888888888 o

0x070 == o
o

reset value olo

<

0Nt Nl i N N Vi VE YV V] V] V] V] VT O Vg O V] V] V] VF VF OF B V] O] OF O OF OF 0 o

PB_13_AFR 8 818:8/8:8/88 8188888888 8888888888888 o

0x074 - m
o

reset value 0o

<

0NE Nl ] i Vi Vi Vi O V] V] V] O VT VL VE VO V] O V] VE VF O VF V] O] VF O OF B O <

PB_14_AFR 8 81818/8 888 818/8 88888888 88888888888 S

0x078 - = o
o

reset value 0o

S

Wi V] V] V] Vi VE VNE NE VT V] D] D] D D] DE D D] Vi V] NG NDE VD DE D] O] Of O] O Vi O w

PB_15_AFR 8 8188|8888 888888888 8888888888888 o

0x07c - m
o

reset value 0o

==

S

PC_00_AFR 8 818:8/8 888 818/8 8888888888888 888888 5

0x080 — = (8}
a

reset value 0]o

==

S

PC_O1_AFR 8 818818 888 8:18/8 8888 888888888/ 888888 5

0x084 — = (8}
a

reset value 0jo

==

S

PC_02_AFR 818181818888 8888|8888 88888 8888 88888 o

0x088 — = ()
a

reset value 00

==

=

PC_03_AFR 8 8181818888 818/8 8888888888888 88 88288 o

0x08c - O
a

reset value ofo

==

g

PC_04_AFR 8181818181 8:818181818181818:181318181318183181818 88818 oS

0x090 _04_, HNCE N CE YIS INCEINCY IR Ch INCE NS I INCY Il Nl N cE N R ICE i NCh ) Il Ch ) (R F L CE ] B
a

reset value 00

(==

5

PC_05_AFR 818181818181 Bi1BIIBBIBIBBIBIBIBIBIBIBIBIBIBB BB BB o

0x094 _05_ Sp gL e o o0 OO OO Of O O O] O] O} O] Of 0f Of ©f 0] 9} 0} &) &} &} 2
a

reset value )
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==

<

[{=]

PC_06_AFR 8101818128181 8:8/88/818/8i18|888 /8188818888288 8 g

0x098 — = 8]
a

reset value 0lo0

==

=

PC_07_AFR 8 018/8/8/8/8:8 8 38]8, 8|8 8888 /8188888882888 s

0x09c - = O
a

reset value 00

==

s

PC_08_AFR 8018818181818 8 88 8/8 888881818 8888882888 g

0x0a0 - O
a

reset value 0o

==

£y

PC_09_AFR 8 01818/8:18/8:8 8 /818|888 8 8818 88388828 88 g

0x0a4 - O
a

reset value 0o

==

S

PC_10_AFR 8181818818 8188 B8IB SE B8 E 8 8888888 88888 =

0x0a8 - = O
a

reset value 0fo

==

3

PC_11_AFR 881818188 888 8 8ISSE B LS 8888888888888 =

0x0ac - O
a

reset value 0l0

==

S

PC_12_AFR 8 8181888888 8/8 8888888 888888888888 =

0x0b0 — = 3]
a

reset value 0o

==

&

PC_13_AFR 88181888888 888888888 888888888888 =

0x0b4 == 8}
a

reset value olo

1=

$

0x0b8 == 8]
a

reset value olo

==

by

PC_15_AFR 881888 8888 8/88 8888888888888 88888 o

0x0bc - 8]
a

reset value olo

<

ni 0]l ] i Vi Vi Vi O VE O] O] O O] OF O O B O] v] O Ol v Of OF O] o o] O O v O

PD_00_AFR 8 8188888888 888888888888 88888888 S

0x0c0 == a
o

reset value olo

<

Nt 0]l ] V] Vi V] VE O VE O] 0T Ol O] OF O O OF O] O] O O] O O OF O] O O] OF O] Of

PD_01_AFR 881881888888 818 88888888888 8888888 3

0x0c4 - A
o

reset value olo

<

0t 0]l ] Vi V] Vi Vi O VE 0T O] o ] O O OF VF O V] OF O] v ol oF o] o o] o O] O N

PD_02_AFR 8818888888888 88888888888 8888888 S

0x0c8 02 8
o

reset value 0lo0

<

0t 0]l ] Vi Vi Vi Vi O VF O] VT o] O O VF O VF O] V] O] O V] v v O] o] O] O] o V] O

PD_03_AFR 8 8181888888 888888888888 888888888 S

0x0cc - a
o

reset value olo

<

i 0l i i Vi Vi Vi Vi VE V] Vi Vi V] B V] O O O V] VT VT O O OF O] O O] O O] O S

PD 04 AFR O O] 0] O] i O} V! Of O O} O] O] V] O} Vi O} Vi O] O] Vi Vi V| V| VF O] O] V] V| O} VI O

0x0d0 _04_, S g ) Bl It ) ) el ot e ) el ] ) el (e ) el ] Iy el I ) =
o

reset value olo
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16 External Interrupt (EXTI)

16.1 Introduction

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

16.2 Features

A All functional pads can be used as an external interrupt source regardless of any set of
pad function.
A 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)

16.3 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:

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

EXTINT = any Each pad interrupt

Figure 10 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 ___|

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 10. External Interrupt diagram

EXTINT

V#Lﬁﬁ %ﬁ

BN
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16.4 Registers (Base address : 0x4100_2000)

External interrupt enable register (P x_y 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
IEN POL
R/IW R/IW

[0] POL 6 External interrupt polarity selection register
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] PAOOIENG External interrupt enable register
These bits are written by S/W.

0 : external interrupt disable

1 : external interrupt enable

16.5 Register map

The following Table 11 summarizes the EXTINT registers.

Table 11 EXTINT register map and reset values

Offset | Register | M S 235

16
15
14
13
12
11

10

o
~

21

™m N
o N

26
25

~
™~

30
29
28

Px_y EXTINT
(where x = A.D
where y = 0..15)

res
res
res
res

v
()
=

res
res

wiwn n
(OS]
=il

res

0x00

wivnivl v
00 D
P = =

res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
IEN
POL

reset value
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17 Pad Controller (PADCON)

17.1 Introduction

Pads of W7500xar e controll able. User can control padds
17.2 Features
A W7500xhas digital I/O pads and digital/analog mux 1/O pads
A Controllable characteristics of pads are pull -up, pull -down, driving strength, input enable,
and CMOS/Schmitt trigger input buff er
A Each pad can be controlled individually by register.
17.3 Functional description
Figure 11 shows the function schematic of digital I/O pad of W750.
IE I
cs &A T
PU[_—
A <P
DS [
PD D—ﬂ
Figure 11. function schematic of digital 1/0O pad
Figure 12 shows the function schematic of digital/analog mux 10 pad of W750
YA
IE |
cs &J T
PU—
A > <P
oo T ‘
DS [—
PD D—ﬂ
Figure 12. function schematic of digital/analog mux IO pad
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Initials of Pad diagram is same as below.
P- PAD

YAdAnalog Input (connect to ADC input)
Y d Digital Input

IE dInput 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

CSoCMOS/Schmitt trigger input buffer select
PU & Pull-up enable

A d Digital Output

ODdOpen Drain

DSa Driving strength select

Condition Rise/Fall Time (nSec) Propagation Delay (nSec)
Capacitance
Driving Strength Min Max Min Max
loading
Low 25pF 4 18 7 27
(DS =1) 100pF 11 53 11 44
High 25pF 1 8 4 16
(DS =0) 100pF 4 23 7 24
PDd Pull-down enable
User can set pad condition with IE, CS, PU/PD, OD, DS by register.
And pads are can be controlled individually.
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17.4 Registers (Base address : 0x4100_3000)
PAD Controlregister (Px_y PCR)(x=A..D, y=0..15)

Address offset : 0x000
Reset value : 0x0000_006)
31 30 29 28 27 26 25 24 23 22 21

20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CS IE oD DS PUPD
R/W | RIW R/W | RIW R/W

[1:0] PUPD & Pull-up, Pull-down selection register
These bits are written by S/W.
00 : Neither
01 : pull-down
10 : pull -up
11 : Neither
[2] DS6Driving strength selection register
0 : High driving strength
1: Low driving strength
[3] OD6Open Drain output mode register
0 : Open Drain output mode disable
1 : Open Drain output mode enable
[5] IE : Input buffer enable selection register
0 : Input buffer disable

1 : Input buffer enable

[6] CS 6CMOS input or Summit trigger input selection register

0 : Summit trigger input buffer
1: CMOS input buffer

17.5 Register map

The following Table 12 summarizes the PAD controller registers.

Table 12 PAD controller register map and reset values

H O 0 I~ Wi M N:id © O @ ™~ ;0 wn MmN = O
Offset | Register [m & A 8 R & X I Y F 8 I BT 2233322300~ 0 ma O
Px_y PCR I
X=AD |00 00 0 000 0. LI L Q. L DILIL L LD 0O QIO QOHE L 54O 5
0x00 y = 0.15) =
reset value 11 00 0O
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18 General-purpose 1/0s(GPIO)

18.1 Introduction

The GPIO(GeneraiPurpose /0 Port) is composed of three physical GPIO blocks, each
corresponding to an indi vidual GPIO port(PORT A, PORT B an®ORT C). The GPIO supports up

to 34 programmable input/output pins, depending on the peripherals being used.

18.2 Features

The GPIO peripheral consists the following features.

A

>

> >

GPIO_DATAOUT can SET/CLEAR by the SET register and CLEAR register. (1 for set
and O for clear)
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

18.3 Functional description

Figure 13 shows the GPIO block diagram.

4—GPIOINT15: 0]— | I
Pin Mu

AHB |€&———GPIQ DATAINA———————
interface | ———GpIQ DATAOUF—>
» 1

I/ O pad

ALTF SE

Register
Block |f——GPIQSET15:0]

|
|
|
|
|
|
|
L
I Ll
|

Alternate
function signals

Figure 13. GPIO block diagram

Figure 14 shows the operation sequences available for the GPIO.

The pad alternate function is using the pad alternate function select register.

R e f e rAlternate Function Controller(AFC) 8 f o r demits ab®ut each reqister.
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The pad control supports pull -down, pull -up, input buffer, and summit trigger input buffer.
Re f e rPadtContrdller (PADCON)p f or more details about each regi st

Initial setting Start

GPIO Mode=
GPI1O mode Out?

Yes No
v
Set GPIOXOUTENSET Set GPIOXOUTENCLR
Y v
Set PADCON Set PADCON
v v
Transmit DATA Receive DATA

I |

Figure 14. GPIO Flow chart

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 I/O 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 MASKLOWBYTEKC3] = 0x03. Refer to Figure 15 below.
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MASKLOWBYTE is a data
array of 32-bit x 256

DATAOUT= 0x322B
A

Upper byte masked
access
register

Address offset =
N 0x0400 + 0xC3*4 = 0x70

clear bit[7:6] to O

DATAOUT= 0x32E8

Figure 15. MASK LOWBYTE access

lower byte masked
access
register

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 dSgure 16 below.

Address
offset
DATAOUT= 0xA22B
A
Address offset =
MASKHIGHBYTE is a dafa —_——_1 0x0800 + 0x984 = OxAGO
array of 32-bit x 256 | MASKLOWBYTEDx98] = (%800
Y Upper byte masked
access
register
bit mask : 'b1001_1000(0x98
t  setbitf121110 0 0x0800
cClear bit[15] to T
DATAOUT= 0x322B
lower byte masked
access
register
0x0400
DATA/ Control
register
0x0000
Figure 16 MASK HIGHBYTE access
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18.4 GPIO Registers(Address Base: 0x4200_0000)
GPIO Data Register(GPI® DATA)(x=A..D)

Address offset: 0x0000

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
DAT15 | 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 R
[15:0] DATy(y = 0..15)
READas : Port input data bit
GPIO Output Latch Register(GPIG_DATAOUT)x=A..D)
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| DAO8| DAO7| DAO6| DAO5| DAO4 | DAO3| DAO2| DAO1| DAOO
R/W R/W R/W R/W R/W R/W RW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW
[15:0] DAOY(y = 0..15)
READ as : Port out databit
WRITE as: WRITE to GPIOA_DATAOUT register
GPIO Enable Set Register(GPIOXOUTENSET(x=A..D)
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

ES15| ES14 | ES13| ES12| ES11| ES10| ES9 ES8 | ES7 ES6 ES5 ES4 | ES3 ES2 ES1 ESO

RW | RW | RRW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | R/IW

[15:0] ESy(y = 0..15)
WRITE as :

6000 effect no

o
|_\
(@]
(2]
w

ets the corresponding output enable bit

o
o
(@]
[

indicates the signal direction as input

o
[EEN
(@]
[

indicates the signal direction as output

GPIO Enable Clear Register(GPI1© OUTENCLR(x=A..D)

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 | EC7 | EC6 | EC5 | EC4 | EC3 | EC2 | EC1 | ECO

RW | RW |RW/|RW|RW|RW|RW/|RW]|RW|RW]|RW|RW/|RW|RW]|RW | RW

[15:0] ECy(y = 0..15)

WRITE as :
6086 is no effect
616 is clears the output enable bit
READ as
606 is indicates the signal direction as input
616 is indicatesastoltpupt si gnal direction

GPIO Interrupt Enable Set Register(GPIG_ INTENSETx=A..D)

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
IES15 | IES14 | IES13 | IES12 | IES11 | IES10 | IES9 | IES8 | IES7 | IES6 | IES5 | IES4 | IES3 | IES2 | IES1 | IESO
R/W R/W R/W R/W R/W R/W RW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | RIW | R/IW
[15:0] IESy(y = 0..15)
WRITE as :
6086 is no effect
0 lidsets the interrupt enable bit
READ as :
606 is indicates the interrupt disable
616 is indicates the interrupt enable
GPIO Interrupt Enable Clear Register(GPIG_ INTENCLR]}x=A..D)
Address offset: 0x0024
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
IEC15 | IEC14 | IEC13 | IEC12 | IEC11 | IEC10 IEC9 IEC8 |IEC7 IEC6 IEC5 |IEC4 IEC3 IEC2 IEC1 IECO
RW |RW |RW|RW|RW|RW|RW|RW|RW|RW]|RW/|RW/|RW/|RW]|RW/|RW
[15:0] IECy(y = 0..15)
WRITE as :
606 is no effect
616 is clears the interrupt enable bit
READ as :
606 is indicates the interrupt disable
616 is indicates the interrupt enabl e
GPIO Interrupt Type Set Register(GPIG_ INTTYPESET(X=A..D)
Address offset: 0x0028
Reset value: Ox----
157/ 398
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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
ITS15 ITS14 ITS13 ITS12 ITS11 ITS10 ITS9 ITS8 ITS7 ITS6 ITS5 ITS4 ITS3 ITS2 ITS1 ITSO
RW | RW | RW/|RW/|RW|RW/|RW|RW|RW/|RW]|RW]|RW|RW]|RW]|RW|RW
[15:0] ITSy(y = 0..15)
WRITE as :
60060 is no effect
6016 is sets thte interrupt type
READ as :
6006 is indicates for LOW or HIGH | evel
616 is indicates for falling edge or rising
GPIO Interrupt Type Clear Register(GPI&_ INTTYPECLR(x=A..D)
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
ITC15 | ITC14 | ITC13 | ITC12 | ITC11 | ITC10 ITC9 ITC8 ITC7 ITC6 ITC5 ITC4 ITC3 ITC2 ITC1 ITCO
RW | RW|RW |RW/|RW|RW/|RW|RW|RW|RW]|RW|RW|RW/|RW]|RW|RW
[15:0] ITCy(y = 0..15)
WRITE as :
6006 is no effect
616 is clears the interrupt type bit
READ as :
6006 is indicates for LOW or HIGH | evel
616 is indicates for falling edge or rising
GPIO Interrupt Polarity Set Register(GPIG_ INTPOLSET)x=A..D)
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
IPS15 | IPS14 | IPS13 | IPS12 | IPS11 | IPS10 IPS9 IPS8 IPS7 IPS6 IPS5 IPS4 IPS3 IPS2 IPS1 IPSO
RW | RW | RW|RW/|RW|RW/|RW/|RW]|RW]|RW/|RW/|RW]|RW]|RW/|RW/|RW
[15:0] IPSy(y = 0..15)
WRITE as :
6006 is no effect
616 is sets thebitinterrupt polarity
READ as :
606 is indicates for LOW | evel or falling edge
616 is indicates for HIGH | evel or rising edge
GPIO Interrupt Polarity Clear Register(GPIOx_INTPOLCLR)
(x=A..D)
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
IPC15 | IPC14 | IPC13 | IPC12 | IPC11 | IPC10 IPC9 IPC8 IPC7 IPC6 IPC5 IPC4 IPC3 IPC2 IPC1 IPCO
RW | RW |RW|RW/|RW|RW|RW|RW|RW|RW/|RW|RW/|RW]|RW/|RW/|RW
[15:0] IPCy(y = 0..15)
WRITE as :
606 is no effect
6106 is clears the interrupt polarity bi
READ as :
606 is indicates for LOW |l evel or falling edge
616 is indicates for HIGH | evel or rising edge
W7500x Reference Manual Version1.1.0 159/ 398



6‘? IZnet

GPIOInterrupt Status/Interrupt Clear Register(GPIO__ INTSTATUS/
INTCLEAR]x=A..D)

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 | ISC14 | ISC13 | ISC12 | ISC11| ISC10 | ISC9 ISC8 ISC7 ISC6 ISC5 ISC4 ISC3 ISC2 ISC1 ISCO
RW | RW | RW | RW|RW|RW|RW|RW]|RW|RW]|RW|RW]|RW]|RW]|RW|RW
[15:0] ISCy(y = 0..15)
WRITE as :
600 effect no
616 is request to clear the interrupt
READ as: IRQ status Register
GPIO Lower Bte Masked Access Register(GPIOxLB_MASKED)
(x=A..D)
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 | RRW | RWW | RW | RIW | RWW | RI'W | RIWW | RIW | RIW | R'W | RIW | RIW | RIW | R/IW | 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
160/ 398
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GPIO Upper Byte Masked Access Register(GPXO UB_MASKED)
(x=A..D)

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 | RRW | RW | R'W | RIWW | R\W | RIW | RIW | R'W | R\WW | RIW | RIW | RIW | RIW | RIW | R/IW

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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18.5 Register map

The following Table 13 summarizes the GPIO registers.

Table 13 GPIO register map and reset values

Offset Register A2 ¥R IR I TIRNFIRI2ENIENITIYN 2 Slo0w~win|v(ncn - o
GPIOx DATA NN g Qlolenlonlginlcnale
alalalalaln|n|n clelelolalalfiPfele PR2BEIRIEIZIEEE S
(where x = A.D gig giglg gl glg|glg | g|glg|s| g L || ||| ||
T ||| | =
0x00 where y = 0..15) oo ololo|l o B8|elao aolodla oo
reset value 0/ 0 0O O o] Q0 0] 0 O OO Of O O] O] O/ O
GPIOx DATAOUT BigleYdl g S alenlenigsioalgs
where x = D> g gig g|g gg e eielee e el gL T Ee2eLeee e e
0x04 where y = 0..15) S 35338 8 8§ clc|laglgg|cgac|a alac
reset value 0l 0ol 0, 0f O o0 o 0 0 0 O 0 0 0 0 0
GPIOX OUTENSET nig oyl o o ~ n n -
wlololololelolololalalolelolololgldlaiald 223823 I2/I0 R
(wh: - AD AlB|BlAl Al &
ox10 (e = A0 S A R R e A e A e A A A A A AR
reset value 0| 0| 0/ O 0 0 0/ 0/ O O Of Ol O] 0] O O
GPIOX OUTENCLR LN g Sleleslelnlisinlaale
e = A € g g g8 g g el ge 8 sleelo el T332 YL RIEYEEY
0x14 where y = 0.15) 5888 8 856/ &6|6/o6|6/6|6 0|5 |B
reset value 0 0 0 O o] Qo 0] 0 O 00 Of O O] 0] O/ O
GPIOX INTENSET nis ol =4S o e e n ololalg
T alolelelelelolalolalelelelelalalB I3 212 3
0x20 :::‘:gy=ol\1; AR AR R R AR R AR R R R A R A A R AR AR A R A AR g
reset value ol ol o, of o of o o o 0 Of 0 0 0 0 0
GPIOX INTENCLR il ol A Sloylen m o nla oo |
Al al alal a2l mlalml =l ml = R = =]
ox24 e - D g1818) 818 88 88 8188 81888505030 EdEnsEEesEs
reset value 0| 0| 0/ O 0 0 0 0/ O O Of Ol O] 0] O O
GPIOx INTTYPESET wislmlal ol ©lolo|~| ol n U I R
alalalalalalalalalalalalalalala
ox28 QEQQEEEEQEQEEEEEEEEEEEEEEEEEEEEE
reset value 0l 0 0 O o] Q 0] 0 0 OO Of O O] 0] O/ O
GPIOx INTTYPECLR nig sl g 2lalenlo nigininagle
A alolelelelalelalalelelelalalale I8z algigls
oxzC Lh:rey:o’.‘.l:’) gleeleieee e 8 e el e e el DYBIPIERERZEREEEEE
reset value 0l ol 0, 0of o o of o o 0 O 0 0 0 0 0
GPIOX INTPOLSET nilg ool o S lolw el n PO I R
ox20 rere - A £18/2 818 & 8812 28818888 FYEEF LELELEL:E 22828
reset value 0l 0| 0 O e} 0 0 0l O OQ Of Ol O] 0] O O
GPIOX INTPOLCLR nigimiNl g @lalelnlolnitinicnaglo
i o 9w olalelalo ole v glalse e olnIoldl A B35GB TS
ox3a f:::yt;;: g2 88 &g g8l yPP P PEELE R EEREE
reset value 0ol 0o/ 0 O 0 0l 0l 0] 00 0] 0] Ol 0/ 0l 0/ O
GPIOX INTSTAUS/ el ol ] =] o
GPIOX INTCLEAR 2 g gig2iglg g gie s eislgs s eidgoldld o928 5/8BITI0OT TS
ox38 (where x = A.D SIRIR R R BIREIEI R R R RIS GG R R R R 2222 a|da a2
hete.y.=.0,15)
reset value 0l 0 0 O o] 0 0] 0f 0 OO Of O O] 0] O/ O
GPIOx LB_LMASKED
0x0400 here = - A.D glolg|sle gle cigle sle|e eciciaie el el e gele LBM
- where y = 0..15)
0x07FC
reset value 0 0 0l 0, 0l 0] O/ O
GPIOX UB_MASKED
0x0800 - alalalalalalalalalalalalalalala alalalalalalala
(where x = A.D 10 -3 8 -6 - (| A HBM o B (R Sl Sa Sl S
- where y = 0..15)
0x0BFC
reset value 0‘ 0‘ 0‘ Ol O‘ 0‘ 0‘ 0‘
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19 Direct memory access controller (DMA)

19.1 Introduction

Direct memory access (DMA) is usedin 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 OPrimeCellE OD

Reference Manual

19.2 Features

A 6 channel s

A Each channel is connected to dedicated hardwar
also supported on each channel.

A P r between tedquests from the DMA channels are software programmable (2 levels

consisting of high, d efault)

Memory-to-memory transfer (software request only)

TCP/IP-to-memory transfer (software request only)

SPI/UARTto-memory transfer (hardware request and software request)

Access to Flash, SRAM, APB and AHB peripherals as source and d&gation

o Do Do P>

19.3 Functional description

Figure 17 shows the DMA block diagram.

TCP/IP
CMO0
SRAM GPIOA/ GPIOB
GPIOC/ GPIOD Other
APB
Peripherals
AHB-Lite BUS
SPIO
Hash SRAM
Interface Controller SPIL
(%?2'\/'3/8) UARTO
Hash SRAM
DMA request
P UART1

Figure 17. DMA Block diagam
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DMA request mapping

The hardware requests from the peripherals (UARTO, UART1, SSPO, SSP1) are simply connected
to the DMA. Refer to Table 1 7 which lists the DMA requests for each channel.

Table 14 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.

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

controller arbitrates every 16 DMA transfers.

¢ , which

means the

Remark: Do not assign a low-priority channel with alarge R_power value because this prevents

the controller from servicing high -priority requests until it re -arbitrates.

When N > ¢ and is not an integer multiple of

sequences of ¢ transfers until N < ¢

¢ , then the controller always performs

remain to be transferred. The controller performs the

remaining N transfers at the end of the DMA cycle.

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:

A
A
A

Invalid
Basic

Auto-request
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A Ping-pong
See ARM micro DMA (PL230) documentation for additional cycle types.

For all cycle types, the controller arbitrates after ¢ DMA transfers. If a low-priority channel
is setto alarge ¢ 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.

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.

Basic cycle
In this mode, the controller can be configured to u se 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 ¢ transfers.
If the number of trans fers 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.

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 ¢ transfers after setting up the DMA control

data structure.
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In this mode, the contr oller 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 perform s ¢ 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 C
transfers. If the current channel ¢ 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.
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 tra nsfer can be started immediately using the prepared
channel data structure 0 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 rem ains 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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primary channel
control
data structure

alternate channel
control
data structure

channel ¢, cycle 1 | @yclectrl = 011; 27 = 4, N = 6
request/arbitrate ——»

N=2

Software or sm

» dma_done[c]

channel ¢, cycle 2 cycle_ctrl = 011; 2R = 4, N = 12
request/arbitrate >
request/arbitrate > N=28
request/arbitrate > N =4

— dma_donel[c]

cycle_ctrl = 011, 2R =2, N = 2

channel ¢, cycle 3

request/arbitrate ——»

*» dma_done[c]
Software or SSP or UART request

channel ¢, cycle 4 | cyclectrl = 011, 2% = 4, N = 5
request/arbitrate >
request/arbitrate > N=1

— dma_done[c]

Software or SSP or UART request

channel ¢, cycle 5 cycle ctrl = 011; 2R =4, N =7

request/arbitrate ——»

request/arbitrate —— N=3
» dma_done[c]
Software or SSP or UART request
channel ¢, cycle_ctrl = 000
invalid cycle

Figure 18. DMA ping pong cycle

19.4 Registers (Base address : 0x4100_4000)
DMA status register (DMA_STATUS)

Address offset : 0x000
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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] ENABLES 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 follow ing
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
101181111 : undefined.

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PROT_CTRL ENABLE
WO WO
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[0] ENABLES 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_CTRLS 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] t o 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

CTRL_BASE_PTR[31:16]

R/W

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

CTRL_BASE_PTR[15:8]

R/W

[31:8] CTRL_BASE_PT&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
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

ALT_CTRL_BASE_PTR[31:16]

RO

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

ALT_CTRL_BASE_PTR[15:0]
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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.

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

CHNL_SW_REQUEST][5:0]

WO

[Channel-1] CHNL_SW_REQUESBet 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]
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1: creates a DMA request for [Channel -1]

DMA channel useburst set register (DMA_CHNL_USEBURST_ SET)

Address offset : 0x018
Resetvalue : 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_USEBURST_SET[5:0]

RW

[Channel-1] CHNL_USEBURST SE® Returns the useburst status, or disable
dma_sreqg[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_reg[Channel -1],generates

requests. Reading the register returns the useburst status.

Read as :
0 : DMA [Channetl1] responds to requests that it receives on

dma_reqg[Channel-1] or dma_sreq[Channel-1]

1 : DMA [Channell] does not responds to requests that it receives on
dma_sreq[Channell]. 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]
to0

1 : Disables dma_sreq[Channel1] form generating DMA requests.

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
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15

14

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

CHNL_USEBURST_CLR[5:0]

woO

[Channetl] CHNL_USEBURST CLR Set the appropriate bit to enable
dma_sreq[Channel1] to generate requests.
This Write register enables dma_sreq[Channel-1] to generate requests.

0 0 No effect. User the CHNL USEBURST SET register to disable
dma_sreq[Channel1] from generating requests.

1 8Enable dma_sreg[Channell] to generate DMA requests.

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 16

15

14

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

CHNL_REQ_MASK_SET[5:0]

R/W

[Channel-1] CHNL_REQ_MASK_SET Returns the request mask status of
dma_reg[Channel-1] and dma_sreq[Channel-1], or disables the corresponding channel
from generating DMA requests.
This read/write register disables a HIGH on dma_reqg[Channel -1], for
dma_sreq[Channel1], from generating a request. Reading the register returns the
request mask status for dma_reqg[Channel-1] and dma_sreq[Channel-1].

Read as :

0 dExternal requests are enabled for channel [Channel -1]

1 d External requests are disabled for channel [Channel -1]

Write as :

0 dNo 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.
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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]

woO

[Channel-1] CHNL_REQ_MASK _ CBRet the appropriate bit to enable DMA requests for

the channel corresponding to dma_reg[Channel -1] and dma_sreq[Channel-1]

This write only register enables a HIGH on dma_req[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[Channel1] from generating requests.

1 : Enables dma_req[Channell] or dma_sreqg[Channel] to generate DMA

requests.

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

15 14 13 12 11 10 9 8 7

4 3 2 1

CHNL_ENABLE_SET[5:0]

R/W

[Channel-1] CHNL_ENABLE_SETReturns 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 dChannel [Channel1] is disabled
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1 dChannel [Channel1] is enabled

Write as :

0 9 No effect. Use the CHNL_ENABLE_CLR register to disable a channel.

1 dEnables channels [Channe}1]

DMA channel enable clear register (DMA_CHNL_ENABLE_CLR)

Address offset : 0x02¢c

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_ENABLE_CLRJ[5:0]
\We;
[Channel-1] CHNL_ENABLE_CL&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]
DMAchannel primary -alternate set register
(DMA_CHNL_PRI_ALT_SET)
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

CHNL_PRI_ALT_SET[5:0]

R/W

[Channel-1] CHNL_PRI_ALT_SETReturns the channel control data structure status, or

selects the alternate data structure for the corresponding DMA channels.
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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 9 DMA Channel [Chanel-1] is using the primary data structure.

1 8 DMA Channel [Channell] is using the alternate data structure.

Write as :

0 dNo effect. Use the CHNL_PRI_ALT _CLR register to set bit [Channeil] to O

1 dSelects the alternate data structure for channel [Channel-1]

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]

woO

[Channel-1] CHNL_PRI_ALT_CLB 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]

DMAchannel 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
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CHNL_PRIORITY_SET [5:0]

R/W

[Channel-1] CHNL_PRIORITY_SETReturns 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 9 DMA Channel [Channell] is using the default priority level.

1 8 DMA Channel [Channell] is using a high priority lev el.

Write as :

0 0 No effect. Use the CHNL_PRIORITY_CLR register to set bit [Channell] to

default priority level
1 dChannel [Channel1] uses the high priority level.

DMA channel priority clear register (DMA_CHNL_PRIORITY_CLR)

Address offset : 0x03C

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_PRIORITY_CLR[5:0]
\We;
[Channel-1] CHNL_PRIORITY_Cldset 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.
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
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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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19.5 Register map

The following Table 15 summarizes the DMA registers.

Table 15 DMA register map and reset values

Offset Register sigialriglesiggidiaiz[niglaisigiddiglelwir]oin[~xmw[~[-]o
o
-
oooo|  DMASTATUS | 818/ 8181818/ 8 88 88 8 8 8l8l8 88888888 swe 8883
w
reset value O]OEO 0 0
T
-
DMA_CFG 218188818188 8IBI8ILIB8 L BB 888 Y88 brorTeTRE B 88T
0x004 _ giglojojejo|oo|o OO0 oo o oo 0 0000 CTH S 818 ol <
w
reset value
DMA_CTRL_BASE_PTR CTRL_BASE_PTR 81888818 8 8
0x008 -
reset value ofofofofoiofoiofoiolojojoiofoiojoiofojofjololo]o
DMA_ALT_CTRL_BASE_PTR ALT_CTRL_BASE_PTR
0x00C
reset value ofoloiofoiojojojoiolojojoiojoiojoiojojojojoiojojolojojojojojo]o
ox010| PMA-WAITONREQ_STATUB &} € &; €1 & 61 & 61 & &1 €1 61 61 81 €1 81 &1 8 616 6 & & & ] §] DMA WAITONREQ
« . .
reset value 0§0|0 OEOIO
oxo14| PMACHNL_SW_REQUESTE, & & € 61 816 6] 8 € 6 8161618 618 &6/ 8 & 68 & & &) CHNL_SW_REQUEY
. _ _SW_|
reset value BEEE
0x018 DMA_CHNL_USEBURST SEf: ¢i i 8] i 1 8i &1 &1 8] 6] 8] 0] & &1 8} 8} 81 81 81 81 8} 81 8} 8] $ICHNL_USEBURST_J
" _ _ _
reset value o{o|o§ofogo
oxo1c| PMACHNL USEBURST C| B! &1 8181 8i 8| 8: 81 8 8/ 818|318 81818181818 8 8 8 8 8| 8ICHNL_USEBURST_Q
. _ _ _
reset value [ F
ox020|PMACHNL_REQ_MAsK _sEf €1 61 &) 61 81 6 6] 616 6181 6168 6 818 616 & 6 & & &) SCHNL_REQ MASK
" _ _REQ_| _
reset value 0;0|0 OEOEO
ox024|PMACHNL REQ MAsK | & €1 & 618 618 €18 & 91618181618 6 8 8 &8 & ¢ & & GLHNL _REQ MASK G
X
reset value HBEERE
0x028 DMA_CHNL_ENABLE_SET & &) 01 81 81 81 8: 81 &1 8 618} 81 8| 81 8| & 8] 81 8 81 8} 81 & 8] 8| CHNL_ENABLE_SE
" _ | -
reset value O§0|0§OEO!O
0x02C DMA _CHNL_ENABLE CLR @i &1 81 81 i 81 8: 8 81 81 8181818 8: 818 81 8181818 81 & 8| & CHNL_ENABLE_CL
X
reset value [ P
0x030 DMA_CHNL_PRI_ALT SEf &; & ¢ 8] 81 81 8: 81 ¢: 8] 818} 8: 8| 81 8| & 8] 81 8| 8{ 8] 8] €| 8] 8| CHNL_PRI_ALT_SH
. _ _PRIALT
reset value 0§0|O§OEOEO
0x034 DMA_CHNL_PRI_ALT CLR®! &1 81 81 8i 81 8: 81 81 81 8181 81 81 81 &1 81 81 8181 81 8 81 &} ©] B! CHNL_PRLALT_CL
X
reset value HEERE
0x038 DMA_CHNL_PRIORITY_SHT®! | 8 8| 8i 8] 8 8| 8; &) i 8] 8] 8| 8: 8] 8| 8] 8| 8} 81 &} 8| 8} 8| &i CHNL_PRIORITY_S
X!
reset value olofojojo]o
0x03C DMA_CHNL_PRIORITY CLR®: &1 81 81 81 81 $i 81 8: & 8181 81 81 81 81 81 81 81 81 &1 81 8] 81 8] £iCHNL_PRIORITY_C
« _ _ _
reset value
OI
DMA_ERR_CLR BB B1BIIBIBIBIB:BBIBIBIBIBIBI BB BB BIBIB B BB BB BB B
0X04C _ERR_( S R R R R R R R R
reset value 0
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20 Analog-to-digital converter (ADC)

20.1 Introduction

ADC is a 12bit analogto-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.

20.2 Features

A 12bit configuration resolution
A Conversion time : Max 10MHz (Sampling time can be programmable)
8 channel for external analog inputs
A CHO:PC_15
A CH1:PC_14
A CH2:PC_13
A CH3:PC_12
A CH4:PC_11
A CH5:PC_10
A CH6:PC_09
A CH7:PC_08
1 channel for internal LDO(1.5v) voltage.
A CH15: Internal voltage

A Start of conversion can be initiated by software.

T

Convert selected inputs once per trigger.

A Interrupt generation at the end of conversion.
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20.3 Functional description

Figure 19 shows the ADC block diagram.

INT

RSTn

ADCCLK

APB IF

ADC_IN[9:Q

]

\ 4

Controller
(Registers)

INT

MASK

INT CTRL

INTCLR

SM PSEL

PWD

START

CLK

RST

CHSEL[3:0]

9-to-1
MUX

REF ————>f

1

Digital& SAR
Logic

DATA[11:0]

Operation ADC with non-interrupt

Figure 19. ADC block diagram

Figure 20 shows the flowchart of ADC operation with non -interrupt.

ADC can be used as below:

1. ADC needs to be initialized before operation.
To initialize the ADC, clear the PWD bit first.

o 0~ wD

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.

Select the ADC channel from 0 to 7 and 15 (initial core voltage).
Run start ADC conversion by set ADC_SRT bit.
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)

ADC Power On
(PWD = 0)

>
>
A

A

Select Channel
(ADC_CHSH)

\ 4

ADC Start
(ADC _SRT)

&
<
4

).

CHECK INT bit NO
(INT == 1 7?)

YES

A 4

Read ADC conversion data
(ADC DATA)

ADC again?

ADC Power off
(PWD = 1)

Figure 20. The ADC operation flowchart with non -interrupt
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Operation ADC with interrupt

Figure 21 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 conv ersion is completed.

Caw

A 4

ADC Power On
(PWD = 0)

A 4

Interrupt MASK enable
(MASK = 1)

»
>
A

4

Select Channel
(ADC CHSH,)

A 4

ADC Start
(ADC_SRT)

A 4

Wait until
Interrupt occured

A 4

Read ADC conversion data
(ADC DATA)

ADC again?

ADC Power off
(PWD = 1)

Figure 21. The ADC operation flowchart with interrupt

20.4 Registers (Base address : 0x4100_0000)
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] SMPSEIS Sampling mode select
This bit written by S/W to select sampling mode
0 : Abnormal mode
1 : Normal mode
[1] PWD 6 Power down
This bit set and cleared by S/W to enable/disable power down mode
O : Active
1 : Power down
ADCchannel 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] CHSELASADC 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

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_SRTBADC 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)

ADCconversion 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_DATASADC conversion result data
It contains ADC conversion result data of last converted channel. These bits are read -

only.

ADC Interrupt register (ADC_INT)

Address offset : 0x010
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
MASK | INT
R/W R
[0] DONEO® 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] MASKO 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
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
5 14 13 12 11 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 CMO. This bit is write  -only.

0 dnothing

1 & Clear interrupt signal (This bit clear automatically after clear interrupt)
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20.5 Register map

The following Table 16 summarizes the ADC registers.

Table 16 ADC register map and reset values

i O O: 0] ~i Wi L M: N ] O Oi 0 ~f O O MmN~ O

Offset Register S Y¥RNIQURIQUYNTIRZ®N G IQYIdiGioiowirojw/timjNj-|O
w
Qi n
0x000 - Zis
7]
reset value 111
ADC_CHSEL 81818 88888888 8888888888888 8888 cHsEL

0x004 -
reset value 0i0i0}0
&
ADC_START 8818181818818/ 818 318/818] 8181818818818 8318 888882
0x008 - S
reset value 0

ADC_DATA 8888 8888883838888 888 DATA

0x00C -
reset value 0{0i{0;0;{0;0{0j0{0{0j0}0
Sle
ADC_INT B1 8 8 8|88/ 8:8 8 888888888 818888888888 82zE
0x010 - 3=
reset value 0i0
&
ADC_INTCLR 888 8/8/8/ 88888888883 83883888888 88888PL
0x01C - z
reset value 0
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21

21.1 Introduction

Pulse-Width Modulation ( PWM)

The PWM consists a 8channel 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.

21.2 Features

Counter or Timer operation can use the peripheral clock, external clock source, or

one of the capture inputs as the clock source.

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.

Eight PWM output waveforms.

Each of Timer/Counter can have different or same clock source.

Counter or timer operati on.

Eight capture registers that can take the timer value when an external input signal.

A capture event can generate an interrupt signal optionally.

32-bit match register and limit register.

Match Register 0 ~ 7

Limit Register 0 ~ 7

Timer/Counter control
Register 0 ~ 7

Counter
Reset

Timer

—Channel 0 PWM output:

Channel 0
Dead Zone generator

Channel 1
Dead Zone generator

j—P\NM 0—

—Channel 1 PWM output

—Channel 2 PWM output:

)—PWM 1—

Channel 2
Dead Zone generator
Channel 3
Dead Zone generator

—PWM 2—

r—Channel 3 PWM output

()

Overflow
Interrupt

Prescale
Counter 0 ~ 7
Prescale
Register 0 ~ 7

Inter

Counter 0 ~ 7
Capture
Register 0 ~ 7
Overflow
Capture

rupt

Match
Interrupt

Interrupt Register

}P\NM 33—

—Channel 4 PWM output:

Channel 4
Dead Zone generator
Channel 5
Dead Zone generator

)—P\NM 4—

—Channel 5 PWM output

)—PWM 5—

r—Channel 6 PWM output;

Channel 6
Dead Zone generator
Channel 7
Dead Zone generator

—PWM 6—

—Channel 7 PWM output

External input

}P\NM —
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Figure 22 PWM block diagram

21.3 Functional description
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.

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 cloc ks 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 t he 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 stops counting and if PDMR is reset, the
Timer/Counter counts repeatedly.

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 23 shows periodic mode timing diagram.

PWMCLK
Prescale 2
Counter

Timer/ Counter 10 11 12 0 1 2

Overflow
Interrupt
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Figure 23 Periodic mode

In one-shot mode, the Timer /Counter reset to the initial value and then stops when the
Timer/Counter reaches the v alue of limit register. Figure 24 shows oneshot mode timing

diagram.

Prescale
Counter ‘annann 2 0

Timer/Counter 10 11 12 0

Overflow
Interrupt

Figure 24 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 25 shows up-count mode timing diagram.

Prescale
Counter

Timer/Counter 10 11 12 13 14 15

Figure 25 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 26 shows downcount mode timing diagram.

Prescale
Counter

Timer/Counter 15 14 13 12 11 10

Figure 26 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 O, 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 27 is counter mode example with rising edge mode,
Figure 28 is with falling edge mode and

Figure 29 is with both rising and falling edge mode.

External
Input

Start/ Stop
Register

Rising edge
detect

Timer/Counter 0 1 2

Figure 27 Counter mode with rising edge

External
Input

Start/ Stop
Register

Falling edge
detect

Timer/Counter 0 1 2

Figure 28 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 29 Counter mode with rising and falling edge

Prescaler description

The PWM has6-bit prescale counter(PC) and the prescaler can divide the Timer/Counter clock
frequency. Users can control it by Prescale Register(PR).

Figure 30 and Figure 31 shows some examples of the Timer/Counter timing with prescale
register is 2, match register is 2, limit register is 12, timer mode, periodi ¢ mode, up-count

mode, and no interrupt clear.

- UL UOUUdy Uy

Start/ Stop
Register
Prescale
Counter 0 2 0 2 0 2 0 2 0
Timer/Counter 0 1 2 3 4

Prescale Counter
Overflow

Match Interrupt

Interrupt
Register[2:0] 0

Figure 30 Timer/Counter timing diagram with match interrupt
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Start/ Stop

Register

Prescal
Timer/Counter 10 11 12 0 1 2
Prescale Counter

Overflow

Overflow

Interrupt

|
et 1 :

Figure 31 Timer/Counter timing diagram with overflow interrupt
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 32 is an example of the PWM output waveform when the Timer/Counter is reached to
the value of match register.
Figure 33 is example of the PWM output waveform when to the Timer/Counter is reached to

the value of limit register.
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Start/ Stop
Register

Timer/Counter 0 1 2 3 4

PWM output

Match Interrupt

Match
register 3

Figure 32 The PWM output up to match register

Start/ Stop
Register
Timer/Counter 3 4 5 6 7 0
PWM output
Overflow
Interrupt
Limit
register 7

Figure 33 The PWM output up to limit register

If match regqister is set as 0, the PWM output will be 1 while the Timer/Counter is O.

If the match register is bigger than the limit  register, the PWM output is always 1.

Interrupt

The PWM has 8bit 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 occur s 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 channeln interrupt signal is generated. All CHn_IR is cleared by channel -n interrupt clear

register(CHn_ICR) ard then PWM channekn interrupt signal is cleared.

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
becausethere 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 tol and then 1 to 0 while 1 PWMCLK and inverted

output signal is always 0.

Figure 34 shows two complementary PWM outputs with dead zone time. During dead zone time,
both outputs are 0. Figure 35 shows a more detailed timing with dead zone counter. The dead
zone counter and the Timer/Counter starts to count togethera nd 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

— s e — e — s — e JREEN i P

Dead zone Dead zone Dead zone Dead zone Dead zone
time time time time time

Figure 34 PWM waveform with dead zone time
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el IR
eder J

Dead zone
ounter @M ><EXZXEXE>

Timer/Counter <X> 0 1 2 3 4 5 6 11

PWM
output

Inverted PWM
output

Dead zone 3
counter register

Match
register 4

Figure 35 PWM waveform with dead zone counter

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. Th e Timer/Counter value
is saved in Channeln Capture Register(CHn_CR) and the capture register is not overwritten
until capture interrupt is cleared.  Figure 36 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

Capture
register 0 10

Capture Interrupt
clear

Interrupt
Register[2:0]

Figure 36 Capture event with no interrupt clear
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Figure 37 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

Capture Interrupt

10

11

12

13

14

10

13

Capture Interrupt
clear

|

Figure 37 Capture event with interrupt clear
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How to set the PWM
Figure 38 shows the PWM setting flow step by step.

Set the registers:
CHN_PR, CHn_MR,
CHn_LR, CHn_UDMR,
CHn_PDMR

Counter

Timer

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] =
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?

CHNn_CMR = CHNn_CMR =
1/ falling edge capture

0/ rising edge capture

Set the register:
CHn_DZER

Figure 38 The PWM setting flow

21.4 PWM Channel0 Registers (Base address : 0x4000 _5000)
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 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
Cl Ol Ml
R R R
[0] MI 8 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] Ol 8O0verflow 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 i nterrupt clear register.
0 : Capture interrupt does not occur.
1 : Capture interrupt occurs.
Channel0 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 21 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 | RIW | R/IW

[0] MIE 6 Match Interrupt Enabled.
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 0 Capture Interrupt Enable.
0 : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.
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Channel0 interrupt clear register(PWMCHOICR)

Base address : 0x4000_ 5000
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 2 1 0
CIC | OIC | MIC
W W W
This bit is set by software, cleared by hardware when a capture interrupt becomes 0.
[0] MIC &8 Match Interrupt
0 : No action.
1 : Match interrupt is cleared.
[1] OIC 6 Overflow Interrupt
0 : No action.
1 : Overflow Interrupt is cleared.
[2] CIC 6 Capture Interrupt Clear.
0 : No action.
1 : Capture Interrupt is cleared.
Channel0 Timer/Counter Register (PWMCHOTCR)
Base address : 0x4000_5000
Address offset : 0Ox0C
Reset value : 0x0000_0000
31 0
TCR
R

[31:0] TCR o 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.
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Channel0 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.
Channel0 Prescale Register (PWMCHOPR)
Base address : 0x4000_5000
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
PR
R/W

[5 - 0] PR&Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

Channel-0 Match Register (PWMCHOMR)

Base address : 0x4000_5000
Address offset : 0x18
Reset value : 0x0000_0000
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31 0

MR

R/W

[31:0] MR d 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 aitput waveform is always 1.

Channel0 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.

Channel0 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 21 20 19 18 17 16

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

UDM

R/W

[0] UDM 8 Up-Down mode

0 : TC runs up count.
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1: TC runs down count.

Channel0 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 oTimer/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.

Channel0 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 21 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] PEEES 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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Channel0 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

CM
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.
Channel0 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.

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
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15 14 13 12 11 10 9 8 7 6 5

PDM

R/W

[0] PDM ¢ Periodic Mode
0 : Periodic mode. When the TC is reached to the

then continues counting periodically.

LR, the TC returns to 0 and

1 : One-shot mode. When the TC is reached to the LR, the TC returns to 0 and

then stops counting.

Channel0 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

DZE

R/W

[0] DZE 6 Dead Zone Enable
0 : Dead zone generation is disabled.

1 : Dead zone generation is enabled.

Channel0 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

DzC
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R/W

[9:0] DZC dDead 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.

21.5 Register map

The following Table 17 summarizes the PWM Channel0 registers.
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Table 17 PWM channel 0 register map and reset values

Offset | Register |3 X Q QIR IRV I QAIE G 8 IANTdT o wriowsio olx”
ox00 | PWMCHOIR S 8888|888 818 88 818 68 8188 8888 888 8 & O o S|Channel-0interrupt register
X
reset value 0i 0 O
wiwiw
ox04 PWMCHOIER @ @ @ @ @ @ @ @ g @ g 8 @ @ @ @ 8 @ 8 @ 81 8 @ @ @ @ @ @ @ O! O} S [Channel-0 interrupt enable register
X
reset value 0{ 0 O
008 PWMCHOICR @ @ ﬁ @ @ 5 @ 5 g @ g @ @ ﬁ @ @ 5 @ 5 g @ g @ @ ﬁ @ @ @ @ 8 8 % Channel-0 interrupt clear register
X
reset value Write only register
0x0C PWMCHOTCR TCR Channel-0 Timer/Counter Register
X(
resetvalue | 07 0f 0i of o o] of of oi of of of of o] o of of of of o] of of of of of o of of of of of o
Pwmcrorcr [ 81 81 81 8] 8] 8| 8] 8] 8] 8] 8] 8] 8] 8| 8] 8] &) 8] 81 8] &) 8| 8] 8 8] & PCR Chatinel 0 Prescale Counter
ox10 o o o of of @f o) of @ 2| 9 ©f O] | 2 9] ¢| 2] 0] O] ©f @] 9| @ @ @ Register
reset value OE OI OE 0 OE 0
ox14 PWMCHOPR @ @ @ @ 8l 8] 8 @ 8 @ 8 @ 8 @ 81 81 8 81 8] 8 @ 8 @ 8 @ 8 PR Channel-0 Prescale Register
X
reset value OE OI OE 0 OE 0
ox18 PWMCHOMR MR Channel-0 Match Register
X
resetvalue | 0! o] o of of o] of of of of o] of of of o] of of of of of of of of o] of of o of of of of 0
PWMCHOLR LR Channel-0 Limit Register
ox1c
resetvalue | 1 1f 1f 1i 1| 1| 1} 1 1} 1} 1f 1f 1} 1] 1} 1 1} 1} 1f 1} 1} 1} 1} 1} 1i 1} 1] 1} 1} 1] 1} 1
pwmcHouowd 81 81 81 81 8 8| 8] 81 8 8| 8] 81 8] 8| 8| ¢ 81 8| 8] 8| 8 8] 8| £ 8] 8] 8 & &l 8| 8] Z|channel-0 Up-Down Mode Register
0x20 =]
reset value 0
pwmcroremr| 81 81 81 81 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] | Tom |Chamel-0 TimeriCounter Mode
ox24 ol gl o] @ 4 8| o o] o] o] 2| & & ol e Register
reset value 0} 0
PwncrorEeek 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8] 8| 8] 8| 8| 8] 8| 8| 8] 8| 8] 8] §| 8] §| 8] peee|Chamel0 PWM output Enable and
ox28 of o of o] of @f &) of 9 o of @] o] ©| ¢ 2] @ @] 2| @) O] B| S| ] O @} O] O] B} @ External input Enable Register
reset value 0 0
oeC pwmcHocMR | 81 8 81 8 8] 8] 8i 8i 81 8| 81 & 8| 8| 81 81 81 B} ) B} 8] B) 8] Bf 8] 81 B &) &) 8] 8 S Channel-0 Capture Mode Register
reset value 0
0x30 PWMCHOCR CR Channel-0 Capture Register
resetvalue | 0! 0f 0i 0i 0] 0| 0! 0 0! of 0 0i o/ 0] 0l 0i 0f 0/ 0] 0f of of of 0f 0i 0ol 0] 0] 0/ 0] 0 O
oxaa | PYMCHOPDMR gl 8l 8l gl gl 8|8l 8lgl 8lg algl alelgleelel sl gl glel sl gl gl 8l gl 8l 8l 8l 3 |chamenoperiodic Mode Register
X o
reset value 0
w -
rwvcHoozer 81 81 8] 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| 1y|Charel-0 Dead Zone Enable
0x38 of ol o @ e e of ol @ [ of o] o] o] of o| o ¢ @] o] © 21 21 2 2 Nlgegister
reset value 0
Pwmcronzcr| 8| 81 81 8 8| 8| 81 81 81 8] 8] 81 8 8| & 818 8| 8l & 8 8 bzc hannel0 Dead Zone Counter
aC of of o ©) Of of Of Of O O O Of Of O| O Of O} O O O O B Register
reset value o] of ol of of of of of of 0
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21.6 PWM Channell Regsters (Base address : 0x4000 _5100)

Channel1 interrupt register(PWMCHL1IR)
Base address : 0x4000_ 5100
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
Cl Ol MI
R R R
[0] MI 8 Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] Ol 8Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI 8 Capture Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Capture interrupt does not occur.
1 : Capture interrupt occurs.
Channel1 interrupt enable register(PWMCHL1IER)
Base address : 0x4000_5100
Address offset : 0x04
Resé 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
CIE | OIE | MIE
R/W | RIW | RIW
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[0] MIE 8 Match Interrupt Enabled.
O : Match interrupt is not enabled.
1 : Match interrupt is enabled.
[1] OIE 6 Overflow Interrupt Enable.
O : Overflow interrupt is not enabled.
1: Overflow interrupt is enabled.
[2] CIE d Capture Interrupt Enable.
O : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

Channel1 interrupt clear register(PWMCH1ICR)

Base address : 0x4000_5100
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 2 1 0
CIC | OIC | MIC
w W W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC &8 Match Interrupt

O : No action.

1 : Match interrupt is cleared.
[1] OIC 6 Overflow Interrupt

O : No action.

1 : Overflow Interrupt is cleared.
[2] CIC 6 Capture Interrupt Clear.

O: No action.

1 : Capture Interrupt is cleared.

Channel1 Timer/Counter Register (PWMCH1TCR)

Base address : 0x4000_5100
Address offset : 0x0C
Reset value : 0x0000_0000
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31 0

TCR

[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 t o the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

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

[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.

Channel1 Prescale Register (PWMCH1PR)

Base aldress : 0x4000_5100
Address offset : 0x14
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

PR

R/W

[5: 0] PR & Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

Channel1 Match Register (PWMCH1MR)

Base address : 0x4000_ 5100

Address offset : 0x18

Reset value : 0x0000_0000
31

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.

Channel1 Limit Register (PWMCHL1LR)

Base address : 0x4000_5100

Address offset : 0x1C

Reset value : 0x0000_0000
31

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.
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Channel1l 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 21 20 19 18 17 16

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

UDM

R/W

[0] UDM 6 Up-Down mode
0 : TC runs up count.

1: TC runs down count.

Channel1 Timer/Counter Mode Register (PWMCH1ITCMR)

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 dTimer/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.
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Channel1l 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 21 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] PEEES 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.

Channel1 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

CM

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.

Channel1 Capture Register (PWMCH1CR)

Base address : 0x4000_5100
Address offset : 0x30
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Reset value : 0x0000_0000
31 0

CR

[31:0] CR 8 Capture Register
Capture register. The CR is loaded with the value of the TC when external

input signal is triggered.

Channel1 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

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.

Channell1l Dead Zone Enable Register (PWMCEDZER)

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
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[0] DZE 6 Dead Zone Enable
0 : Dead zone generation is disabled.

1 : Dead zone generation is enabled.

Channel1l Dead Zone Counter Register (PWMCH1DZCR)

Baseaddress : 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 o 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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21.7 Register map

The following Table 18 summarizes the PWM Channell registers.

Table 18 PWM channel 1 register map and reset values

Offset | Register |3 AN QIQ QRN I RQAIIE S8 IANTd T o wriowsioa ook
ox00 | PWMCHLIR S8 808|888 818 88 818 68 888 8888 888 8 8 O O S|Channel-Linterrupt register
X
reset value 0i 0 O
wiwiw
ox04 PWMCHI1IER @ @ @ 8 8 @ @ @ & @ g @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ O! O} S [Channel-1interrupt enable register
X
reset value 0{ 0 O
008 PWMCH1ICR @ @ @ @ @ 5 @ 5 g @ @ ﬁ @ @ @ @ 5 @ 5 @ @ @ ﬁ @ ﬁ @ @ 5 @ 8 ([3) % Channel-1 interrupt clear register
X
reset value Write only register
0x0C PWMCH1TCR TCR Channel-1 Timer/Counter Register
X(
resetvalue | 01 0f 0i of o o] of of oi of of of of o] o of of of of of of of of of of of of of of of of o
Pwmcriecr [ 81 81 81 8] 8] 8| 8] 8] 8] 8] 8] 8] 8] 8| 8] 8] & 8] 81 8] & 8| 8] 8 8] & PCR Chammnel 1 Prescale Counter
ox10 o o o of of @f o) of @ 2| 9 ©f O] | 2 o] ¢| 2] 0] O] ©f @] 9| @ @ @ Register
reset value OE OI OE 0 OE 0
ox14 PWMCH1PR @ 8 @ 8 81 8 @ @ 8 @ 8 @ @ @ @ @ @ @ @ § @ § @ 8 @ 8 PR Channel-1 Prescale Register
X
reset value OE OI OE 0 OE 0
ox18 PWMCH1MR MR Channel-1 Match Register
X
resetvalue | 0! o] o of of o] of of of of o] of of of o] of of of of of of of of o] of of of of of of of 0
PWMCHILR LR Channel-1 Limit Register
ox1c
resetvalue | 1 1f 1f 1i 1| 1| 1} 1 1} 1} 1f 1§ 1} 1] 1} 1 1} 1} 1f 1} 1} 1} 1} 1} 1i 1} 1] 1} 1} 1] 1} 1
pwmcHiupme 81 81 81 81 8] S| 8] 8181 1 8] 81 8] ] 8 8181 L 8] 8] L8] S 818 818 BB S Z | channel-1 Up-Down Mode Register
0x20 =]
reset value 0
pwmcriremr| 81 81 81 81 8| 8| 81 8] 8] 8] 8 8] 8] 8] 8] 81 8] 8| 8] 8] 8| 8] 8| 8| 8| 8] 8] 8] 8] | Tom |Chamel-1 TimeriCounter Mode
ox24 o gl o] of o} 2f 2] of 9] o] o] of o] 2| 2| 3] @ @] 2| @ g Register
reset value 0} 0
Pwmchipeeek 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8] 8| &) 8| 8| 8] 8| 8| 8] 8| 8] 8] 8| 8] §| 8] peee|Chamel-L PWM output Enable and
ox28 of o of o] of @f &) of 9 o @| @] o] 2| ¢ 2] @| @] 2| @) O] P| S| ] O Qf O] O] B} @ External input Enable Register
reset value 0 0
oeC pwmcHicMR | 81 81 81 8 8] 8] 8i 85 81 8| 81 & 8| 8| 81 81 81 B} ) B} 8] B) 8] 81 8] 81 B &) &) 8] 8 S Channel-1 Capture Mode Register
reset value 0
0x30 PWMCH1CR CR Channel-1 Capture Register
resetvalue | 0! 0f 0 0i 0] 0| 0! 0; 0! of 0 0i o/ 0] 0l 0i 0f 0/ 0] 0f o/ 0of of 0f 0f 0o/ 0] 0] 0 0] 0 O
oxaa | PYMCHIPDMR gl 8l 8l gl gl 8|8l 8lgl 8lg algl alelslgslel sl gl gle sl gl gl 88l 8l 8l 8l 3|chamen1 periodic Mode Register
X o
reset value 0
w -
rwvcHiozer| 8] 81 8] 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| fy|Charel-2 Dead Zone Enable
0x38 e of of o] of ©f o o o o] of 0| O] @ e 2! B|register
reset value 0
Pwmoinzcr| 81 81 81 8 8| 8| 81 81 81 8] 8] 818 8| & 818 8| 8l & 88 bzc hamnel-1 Dead Zone Counter
aC of of o ©) Of of Sf Of O O O Of Of O O Of O} O O O O O Register
reset value o] of ol of of of of of of 0
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21.8 PWM Channel2 Registers (Base address : 0x4000 _5200)

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 21 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 8 Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Match interrupt does not occur.
1 : Match interrupt occurs.
[1] Ol 8Overflow Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.
[2] CI 8 Capture Interrupt
This bit is set by hardware and cleare d by interrupt clear register.
O : Capture interrupt does not occur.
1 : Capture interrupt occurs.
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 21 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 | RIW | RIW
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[0] MIE 8 Match Interrupt Enabled.
O : Match interrupt is not enabled.
1 : Match interrupt is enabled.
[1] OIE 6 Overflow Interrupt Enable.
O : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE d Capture Interrupt Enable.
O : Capture inte rrupt is not enabled.

1 : Capture interrupt is enabled.

Channel2 interrupt clear register(PWMCH2ICR)

Base address : 0x4000_5200
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 2 1 0
CIC | OIC | MIC
w W W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC &8 Match Interrupt

O : No action.

1 : Match interrupt is cleared.
[1] OIC 6 Overflow Interrupt

O : No action.

1 : Overflow Interrupt is cleared.
[2] CIC 6 Capture Interrupt Clear.

O : No action.

1 : Capture Interrupt is cleared.

Channel2 Timer/Counter Register (PWMCH2TCR)

Base address : 0x4000_5200
Address offset : 0x0C
Reset value : 0x0000_0000
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31 0

TCR

[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 interruptis  occurred, the TC is reset as 0.

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

[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.

Channel 2 Prescale Register (PWMCH2PR)

Base address : 0x4000_5200
Address offset : 0x14
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

PR

R/W

[5: 0] PR & Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

Channel2 Match Register (PWMCH2MR)

Base address : 0x4000_ 5200

Address offset : 0x18

Reset value : 0x0000_0000
31

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 atput waveform is always 1.

Channel2 Limit Register (PWMCH2LR)

Base address : 0x4000_5200

Address offset : 0x1C

Reset value : 0x0000_0000
31

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.

Channel2 Up-Down Mode Register (PWMCH2UDMR)

Base address : 0x4000_5200
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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

R/W

[0] UDM 6 Up-Down mode
0 : TC runs up count.

1: TC runs down count.

Channel2 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 dTimer/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.

Channel2 PWM output Enable and External input Enable
Register (PWMCH2PEEER)

Base address : 0x4000_5200
Address offset : 0x28
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

PEEE

R/W

[1:0] PEEEOPWM 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.

Channel2 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

CM
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.
Channel2 Capture Register (PWMCH2CR)
Base address : 0x4000_5200
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R

[31:0] CR & Capture Redister
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Capture register. The CR is loaded with the value of the TC when external

input signal is triggered.

Channel2 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

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.

Channel2 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 6 Dead Zone Enable
0 : Dead zone generation is disabled.

1: Dead zone generation is enabled.
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Channel2 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

DzC

R/W

[9:0] DZC o6 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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21.9 Register map

The following Table 19 summarizes the PWM Channel2 registers.

Table 19 PWM channel 2 register map and reset values

Offset | Register |3 XN QIQ IRV I RQAIE G 8 IANTd T o wriowsio olx”
ox00 | PWMCH2IR S8 808888 818 88 818 68 8188 8888 888 8 8 O O S|Channel-2interrupt register
X
reset value 0i 0 O
wiwiw
ox04 PWMCH2IER @ @ @ @ @ @ @ @ & f g @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ O! O} S [Channel-2 interrupt enable register
X
reset value 0{ 0 O
008 PWMCH2ICR @ @ @ @ @ 5 @ 5 g @ @ ﬁ @ @ @ @ 5 @ 5 @ @ @ ﬁ @ ﬁ @ @ 5 @ 8 ([3) % Channel-2 interrupt clear register
X
reset value Write only register
0x0C PWMCH2TCR TCR Channel-2 Timer/Counter Register
X(
resetvalue | 01 0f 0i of o o] of of oi of of o of o] o of of of of of of of of of of o of of of of of o
Pwmcrzecr [ 81 81 81 8] 8] 8| 8] 8] & 8] 8] 8] 8] 8| 8] 8] &) 8] 81 8] &) 8| 8] 8 8] & PCR chatmnel 2 Prescale Counter
ox10 o o o of of @f o) of @ 2| 9 ©f O] | 2 9] ¢| 2] 0] O] ©f @] 9| @ @ @ Register
reset value OE OI OE 0 OE 0
ox14 PWMCH2PR @ 8 @ 8 81 8 @ @ 8 @ 8 @ @ @ @ @ @ @ @ § @ § @ 8 @ 8 PR Channel-2 Prescale Register
X
reset value OE OI OE 0 OE 0
ox18 PWMCH2MR MR Channel-2 Match Register
X
resetvalue | 0! o] o of of o] of of of of o] of of of o] of of of of of of of of o] of of of of of of of 0
PWMCH2LR LR Channel-2 Limit Register
ox1c
resetvalue | 1 1f 1f 1i 1| 1| 1} 1 1} 1} 1f 1§ 1} 1| 1} 1 1} 1} 1f 1} 1} 1} 1} 1} 1} 1} 1] 1} 1} 1] 1} 1
pwmcHzuome 81 81 81 81 8] 8| 8] 81 81 8| 8] 81 8] 8| 8| ¢ 81 8| 8] 8| 8 8] 8| £ 8] 8] 8 & &l 8] 8] Z|channel-2 Up-Down Mode Register
0x20 =]
reset value 0
pwmcrzrems| 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8| 8] 8] 8| 8 81 8 8| 8| 8] 8] 8] 8| 8| 8] §| Tom [Shanel-2 Timer/Counter Mode
ox24 o o o] of o] of of of ] 2 @] 2| ¢ @] 0] 0| 2f & o ol e Register
reset value 0} 0
PwnchzpEeek 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8] 8| 8] 8| 8| 8] 8| 8| 8] 8| 8] 8] 8| 8] §| 8] peee|Chamel2 PWM output Enable and
ox28 of o of o] of @f &) of 9 o o| @] o] 2| ¢ 2] @ @] 2| @) O] P| S| ] O Qf O] O] B} @ External input Enable Register
reset value 0 0
oeC pwmcHzeMmR | 81 8 81 8 8] 8] 8i 8i 81 8| 81 & 8| 8| 81 81 81 B} ) B} 8] 8) 8] 81 8] 81 B &) &) 8] 8 S Channel-2 Capture Mode Register
reset value 0
0x30 PWMCH2CR CR Channel-2 Capture Register
resetvalue | 0! 0f 0i 0i 0] 0| 0 0; 0! of 0 0i o/ 0] 0ol 0i 0f 0/ 0] 0f of 0of of 0f 0f 0ol 0] 0] 0 0] 0 O
oxaa | PYMCH2PDMR gl 8l 8l gl gl 8|8l 8lgl 8lg algl alelgleelel sl gl glel gl gl gl 8l gl 8l 8l 8l 3|chamen2 periodic Mode Register
X o
reset value 0
w -
rwmcHzozer 8] 81 8] 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| 1y|Charel-2 Dead Zone Enable
0x38 of o @ e of of o] o) o] of of ¢f of of o} o] ©| O] @ 21 21 2 BRegister
reset value 0
Pwmcrznzer| 81 81 81 81 8| 8| 81 81 81 8] 8 818 8| & 818 8 8l & 88 bzc hannel2 Dead Zone Counter
aC of of o ©) Of of Sf Of O O O Of Of O O Of O} O O O O O Register
reset value o] of ol of of of of of of 0
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21.10 PWMChannel 3 Registers (Base address :
0x4000_5300)

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 21 20 19 18 17 16

15 14 13 12 11 10 9 8 7 6 5

Cl Ol Mi

[0] MI 8 Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Match interrupt does not occur.
1 : Match interrupt occurs.

[1] Ol 8Overflow Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.

[2] CI 8 Capture Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Capture interrupt does not occur.

1 : Capture interrupt occurs.

Channel3 interrupt enable register(PWMCHS3IER)
Base address : 0x4000_5300
Address offset : 0x04
Resé 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

CIE | OIE | MIE

W7500x Reference Manual Version1.1.0 225/ 398




=)

WIZnet
R/W | RIW | RIW
[0] MIE 8 Match Interrupt Enabled.
O : Match interrupt is not enabled.
1 : Match interrupt is enabled.
[1] OIE 6 Overflow Interrupt Enable.
O : Overflow interrupt is not enabled.
1: Overflow interrupt is enabled.
[2] CIE d Capture Interrupt Enable.
O : Capture interrupt is not enabled.
1 : Capture interrupt is enabled.
Channel3 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 2 1 0
CIC | OIC | MIC
W W W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC &8 Match Interrupt

O : No action.

1 : Match interrupt is cleared.
[1] OIC 6 Overflow Interrupt

O : No action.

1 : Overflow Interrupt is cleared.
[2] CIC & Capture Interrupt Clear.

O : No action.

1 : Capture Interrupt is cleared.

Channel3 Timer/Counter Register (PWMCH3TCR)

Base address : 0x4000_5300
Address offset : 0x0C
Reset value : 0x0000_0000
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31 0

TCR

[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 t o the value of limit

register, the overflow interrupt is occurred, the TC is reset as 0.

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

[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.

Channel 3 Prescale Register (PWMCH3PR)

Base aldress : 0x4000_5300
Address offset : 0x14
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

PR

R/W

[5: 0] PR & Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

Channel3 Match Register (PWMCH3MR)

Base address : 0x4000_5300

Address offset : 0x18

Reset value : 0x0000_0000
31

MR

R/W

[31:0] MR 6 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.

Channel3 Limit Register (PWMCHS3LR)

Base address : 0x4000_5300

Address offset : 0x1C

Reset value : 0x0000_0000
31

LR

R/W

[31:0] LR dLimit 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.
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Channel3 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 21 20 19 18 17 16

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

UDM

R/W

[0] UDM 6 Up-Down mode
0 : TC runs up count.

1: TC runs down count.

Channel3 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 0

TCM

R/W

[1:0] TCM dTimer/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.
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Channel3 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 0

PEEE

R/W

[1:0] PEEES 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.

Channel3 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 21 20 19 18 17 16

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

CM

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.

Channel3 Capture Register (PWMCH3CR)

Base address : 0x4000_5300
Address offset : 0x30
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Reset value : 0x0000_0000
31 0

CR

[31:0] CR 8 Capture Register
Capture register. The CR is loaded with the value of the TC when external

input signal is triggered.

Channel3 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

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

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.

Channel3 Dead Zone Enable Register (PWMCBDZER)

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
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R/W

[0] DZE 6 Dead Zone Enable
0 : Dead zone generation is disabled.

1 : Dead zone generation is enabled.

Channel3 Dead Zone Counter Register (PWMCH3DZCR)

Baseaddress : 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

DzZC

R/W

[9:0] DZC o Dead Zone Counter value
Dead zone generation counter value register. If the DZE bit in DZER is 1, dead
Zzone counter counts to this value and during this time, the two PWM output

waveforms are all 0.
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21.11

Register map

The following Table 20 summarizes the PWM Channel3 registers.

Table 20 PWM channel 3 register map and reset values

ofiset] Regser |@@ R @N[QR SN A AN GBS AT golarow[ o ST
ox00 | PUWMCHBIR S 8808888 818 88 818 68 8188 8888 888 8 8 O O S|channel-3interrupt register
X
reset value 0i 0 O
wiwiw
ox04 PWMCHS3IER @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ O! O} S [Channel-3interrupt enable register
X
reset value 0{ 0 O
008 PWMCHSICR @ @ @ @ @ 5 @ 5 g @ @ ﬁ @ @ @ @ 5 @ 5 @ @ @ ﬁ @ ﬁ @ @ 5 @ 8 ([3) % Channel-3 interrupt clear register
X
reset value Write only register
0x0C PWMCH3TCR TCR Channel-3 Timer/Counter Register
X(
resetvalue | 01 0f 0i of o o] of of oi of of of of o] o of of of of of of of of of of of of of of of of o
Pwmcraspcr [ 81 8] 81 8] 8] 8| 8] 8] 8] 8] 8] 8] 8] 8| 8] 8] & 8] 81 8] & & 8] 8 8] & PCR Chatinel 3 Prescale Counter
ox10 o o o of of @f o) of @ 2| 9 ©f O] | 2 o] ¢| 2] 0] O] ©f @] 9| @ @ @ Register
reset value OE OI OE 0 OE 0
ox14 PWMCH3PR @ @ @ @ @ @ @ @ § @ @ @ @ @ @ @ @ @ @ § @ § @ @ @ @ PR Channel-3 Prescale Register
X
reset value OE OI OE 0 OE 0
ox18 PWMCH3MR MR Channel-3 Match Register
X
resetvalue | 0! o] o of of o] of of of of o] of of of o] of of of of of of of of o] of of of of of of of 0
PWMCH3LR LR Channel-3 Limit Register
ox1c
resetvalue | 1 1f 1f 1i 1| 1| 1} 1 1} 1} 1f 1§ 1} 1] 1} 1 1} 1} 1f 1} 1} 1} 1} 1} 1i 1} 1] 1} 1} 1] 1} 1
pwmcHauome 81 81 81 81 8] 8| 8] 8! 8 8| 8] 81 8] 8| 8| ¢ 81 8| 8] 8| 8 8] 8| £ 8] 8] 8 & &l 8| 8] Z|channel-3 Up-Down Mode Register
0x20 =]
reset value 0
pwmcraems| 81 8] 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8| 81 8] 8| 8 81 8 8| 8| 8] 8] 8] 8| 8| 8] §| Tom [Shanel-3 Timer/Counter Mode
ox24 o| of o] of of @f &} i o of of of o] 2| 2 o ¢ ¢ ¢ o o] 2| 2| g o @] o] @] 2} @ Register
reset value 0} 0
PwnchzpEeek 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8] 8| 8] 8| 8| 8] 8| 8| 8] 8| 8] 8] 8| 8] §| 8] peee|Chamel3 PWM output Enable and
ox28 of o of o] of @f &) of 9 o @| @] o] 2| ¢ 2] @| @] 2| @) O] P| S| ] O Qf O] O] B} @ External input Enable Register
reset value 0 0
oeC pwmcHacMR | 81 8 81 8 8] 8| 8i 81 81 8| 81 8] 8| 8| 81 81 81 B} L) B} 8] 8) 8] 81 8] 81 B &) &) 8] 8 S Channel-3 Capture Mode Register
reset value 0
0x30 PWMCH3CR CR Channel-3 Capture Register
resetvalue | 0! 0f 0 0i 0] 0| 0! 0; 0! of 0 0i o/ 0] 0l 0i 0f 0/ 0] 0f o/ 0of of 0f 0f 0o/ 0] 0] 0 0] 0 O
oxaa | PYMCHIPDMR gl 8l 8l gl gl 8|8l 8lgl 8lg algl alelgleelel sl gl glel gl gl gl 8l gl 8l 8l 8l 3|chamensperiodic Mode Register
X o
reset value 0
w -
rwvcHaozer| 8] 81 8] 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| fy|Charnel-3 Dead Zone Enable
0x38 o of of o @ @ @ of o} o @) 2 2| 2] 2} Of 2} 2} &) 2| 2| ) | o} 2} 2} 2} f 2} &) f Bl oo
reset value 0
Pwmoranzcr| 8| 8 81 8 8| 8| 81 81 81 8] 8] 818 8| & 818 8| 8l & 88 bzc hannel3 Dead Zone Counter
aC of of o ©) Of of Sf Of O O O Of Of O O Of O} O O O O O Register
reset value o] of ol of of of of of of 0
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21.12 PWM Channeld Registers (Base address :
0x4000_5400)

Channel4 interrupt register(PWMCHA4IR)

Base address : 0x4000_ 5400

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

Cl Ol Mi

[0] MI 8 Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Match interrupt does not occur.
1 : Match interrupt occurs.

[1] Ol 8Overflow Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.

[2] CI 8 Capture Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Capture interrupt does not occur.

1 : Capture interrupt occurs.

Channel4 interrupt enable register(PWMCHA4IER)
Base address : 0x4000_5400
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

CIE | OIE | MIE
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R/W | RIW | RIW

[0] MIEdMatch Interrupt Enabled.
O : Match interrupt is not enabled.
1 : Match interrupt is enabled.
[1] OIE 6 Overflow Interrupt Enable.
O : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE d Capture Interrupt Enable.
O : Capture interrupt is not enabled.

1 : Capture interrupt is enabled.

Channek4 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

CiC | oIC | MIC

This bit is set by software, cleared by hardware when a capture interrupt
[0] MIC &8 Match Interrupt
O : No action.
1 : Match interrupt is cleared.
[1] OIC 6 Overflow Interrupt
O : No action.
1 : Overflow Interrupt is cleared.
[2] CIC & Capture Interrupt Clear.
O : No action.

1 : Capture Interrupt is cleared.

Channel4 Timer/Counter Register (PWMCH4TCR)

Base address : 0x4000_5400
Address offset : 0x0C
Reset value : 0x0000_0000

becomes 0.
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31 0

TCR

[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 interruptis  occurred, the TC is reset as 0.

Channel4 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

[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.

Channel4 Prescale Register (PWMCH4PR)

Base address : 0x4000_5400
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
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PR

R/W

[5: 0] PR & Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

Channel4 Match Register (PWMCH4MR)

Base address : 0x4000_ 5400

Address offset : 0x18

Reset value : 0x0000_0000
31

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 atput waveform is always 1.

Channel4 Limit Register (PWMCHA4LR)

Base address : 0x4000_5400

Address offset : 0x1C

Reset value : 0x0000_0000
31

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.

Channel4 Up-Down Mode Register (PWMCH4UDMR)

Base address : 0x4000_5400
Address offset : 0x20
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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
UDM
R/W
[0] UDM 8 Up-Down mode
0 : TC runs up count.
1:TC runs down count.
Channel4 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 4 3 2 1 0
TCM
R/W

[1:0] TCM dTimer/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.

Channel4 PWM output Enable and External input Enable
Register (PWMCH4PEEER)

Base address : 0x4000_5400
Address offset : 0x28
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

PEEE

R/W

[1:0] PEEEOPWM 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.

Channel4 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

CM
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.
Channel4 Capture Register (PWMCH4CR)
Base address : 0x4000_5400
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R

[31:0] CR & Capture Redister
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Capture register. The CR is loaded with the value of the TC when external

input signal is triggered.

Channel4 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 21 20 19 18 17 16

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

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.

Channel4 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 6 Dead Zone Enable
0 : Dead zone generation is disabled.

1: Dead zone generation is enabled.
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Channel4 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

DzC

R/W

[9:0] DZC o6 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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21.13

Register map

The following Table 21 summarizes the PWM Channel4 registers.

Table 21 PWM channel 4 register map and reset values

Offset | Register |3 8 QAN QIR I WY JRKAIE LB I dSowr~jow<io of%”
oo | PWMeHaR | €181 80 81 81 8| 8 8 8 81 8 6 8 8 8 8 & 8 88 & 8 &) & & & &) & 8 T B 3 |channel-4interrupt register
X
reset value 0; 0 O
Wi wiw
ox04 PWMCH4IER @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ O! O} S [Channel-4 interrupt enable register
X
reset value 0 0/ O
008 PWMCH4ICR @ @ @ @ @ 5 @ 5 g @ @ ﬁ @ @ @ @ 5 @ 5 @ @ @ ﬁ @ ﬁ @ @ 5 @ 8 ([3) % Channel-4 interrupt clear register
X
reset value Write only register
0x0C PWMCH4TCR TCR Channel-4 Timer/Counter Register
X(
resetvalue | 01 0f 0i of o o] of of oi of of of of o] o of of of of of of of of of of of of of of of of o
Pwmcrapcr [ 81 81 81 8] 8] 8| 8] 8] 8] 8] 8] 8] 8] 8| 8] 8] &) 8] 81 8] 8 8| 8] 8 8| & PCR Chatmnel 4 Prescale Counter
ox10 O] O O OF O Of O 01 O O] & OF ) Of O OF O Of Of Of Of Of Of Of Of @ Register
reset value OE OI OE 0 OE 0
ox14 PwmcH4PRr | 81 81 81 8t 8| 8| 81 8i 8 8] 81 81 8| 8| &) 81 8 8] &) 8 8} 8] 81 &} B & PR Channel-4 Prescale Register
X
reset value OE OI OE 0 OE 0
ox18 PWMCH4MR MR Channel-4 Match Register
X
resetvalue | 0! o] o of of o] of of of of o] of of of o] of of of of of of of of o] of of of of of of of 0
PWMCH4LR LR Channel-4 Limit Register
0x1C
resetvalve | 10 1) 1) 1 1] 1| 1 1i 1 1f 1) 1i 1} 1f 1) 1f 1 1f 1{ 1} 1} 1} 1} 1} 1 1} 1} 1} 1} 1] 1] 1
pwmcrauome] 81 81 81 81 8| 8| 81 8 81 8| 81 8 8| 8| 8 8 8 8| 818 8 8| 8| 8] 8 8] 8] 8| 8] 8 8] 3 |chanmel-4 Up-Down Mode Register
0x20 =)
reset value °
pwmcatemr] 81 81 8] 81 8| 8| 8] 81 8] 8] 8| 81 8| 8| 8| 8] 8| 8| 8 81 8 8| 8| 8] 8] 8] 8| 8| 8] §| Tom |Shanmel-4 Timer/Counter Mode
ox24 1o 2] o2 of o) 0F @) O &) 0F @) Of @) Of O Of ©f O] ©f O} O} O} O] O} O} 2} O} © Register
reset value 0} 0
PwnchapEee 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8] 8| 8] 8| 8| 8] 8| 8| 8] 8| 8] 8] 8| 8] §| 8] peee|Chame-4 PWM output Enable and
ox28 O] 2O 2] O O 0F & O] O OF &) Of O Of O Of Of O] Of Of Of O Of O} O} O} O} © External input Enable Register
reset value 0j 0
oeC pwmcHacMr | 81 81 81 8 8] 8| 8i 8i 81 8| 81 & 8| 8| 81 81 81 B} ) B} 8] Bf 8] 8§ 8] 81 B &) &) 8] 8 S Channel-4 Capture Mode Register
reset value 0
0x30 PWMCH4CR CR Channel-4 Capture Register
resetvalue | 0/ 0f 0{ 0; 0| 0 0 0; 0, 0{ 0, 0; 0} 0] 0, 0; O 0f 0O} O O} O} O] 0O 0O 0} O} O O} 0 O} O
o |PWMCHaPDMR 81 8| 81 81 8| 8) 81 81 81 81 81 81 8) 8 8 81 81 8] 8|8 &) 8 8 8 8 8 LY g 88 2 |channet-a periodic Mode Register
X o
reset value 0
w -.
rwvcHanzer 8] 81 8] 81 8| 8| 81 81 8] 8| 8] 8] 8] 8| 8| 8] 8] 8] 8] 8] 8 8] 8| 8] 8] 8] 8] 8| 8| 8| 8| 1y|Charnet-4 Dead Zone Enable
0x38 o of of o @ @ @ of o} o @) 2 2| 2] 2} Of 2} 2} &) 2| 2| ) | o} 2} 2} 2} f 2} &) f Bl oo
reset value 0
Pwmcanzcr| 8| 81 81 8 8| 8| 81 81 81 8] 8] 818 8| & 818 8| 8l & 8 3 bzc hannel-4 Dead Zone Counter
aC (2 Il IR IR Y Il O IO Nl ) Il IR ol INc) ol BRc ol BEc) ol IEod o) Register
reset value o] of ol of of of of of of 0
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21.14 PWM Channel5 Registers (Base address :
0x4000_5500)

Channel5 interrupt register(PWMCHS5IR)

Base address : 0x4000_ 5500

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

Cl Ol Mi

[0] MI 8 Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Match interrupt does not occur.
1 : Match interrupt occurs.

[1] Ol 8Overflow Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.

[2] CI 8 Capture Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Capture interrupt does not occur.

1 : Capture interrupt occurs.

Channel5 interrupt enable register(PWMCHS5IER)
Base address : 0x4000_5500
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

CIE | OIE | MIE
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R/W | RIW | RIW
[0] MIE 8 Match Interrupt Enabled.
O : Match interrupt is not enabled.
1 : Match interrupt is enabled.
[1] OIE 6 Overflow Interrupt Enable.
O : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE d Capture Interrupt Enab le.
O : Capture interrupt is not enabled.
1 : Capture interrupt is enabled.
Channel5 interrupt clear register(PWMCHS5ICR)
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 2 1 0
CIC | OIC | MIC
W W W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC &8 Match Interrupt

O : No action.

1 : Match interrupt is cleared.
[1] OIC 6 Overflow Interrupt

O : No action.

1 : Overflow Interrupt is cleared.
[2] CIC & Capture Interrupt Clear.

O : No action.

1 : Capture Interrupt is cleared.

Channel5 Timer/Counter Register (PWMCHS5TCR)

Base address : 0x4000_5500
Address offset : 0x0C
Reset value : 0x0000_0000
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31 0

TCR

[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 overflo w interrupt is occurred, the TC is reset as O.

Channel5 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

[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.

Channel5 Prescale Register (PWMCH5PR)

Base address : 0x4000_5500
Address offset : 0x14
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

PR

R/W

[5: 0] PR & Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

Channel5 Match Register (PWMCH5MR)

Base address : 0x4000_ 5500

Address offset : 0x18

Reset value : 0x0000_0000
31

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.

Channel5 Limit Register (PWMCHS5LR)

Base address : 0x4000_5500

Address offset : 0x1C

Reset value : 0x0000_0000
31

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.

Channel5 Up-Down Mode Register (PWMCHS5ULDR)

Base address : 0x4000_5500
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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
R/W
[0] UDM 6 Up-Down mode
0 : TC runs up count.
1:TC runs down count.
Channel5 Timer/Counter Mode Register (PWMCH5TCMR)
Base address : 0x4000_5500
Addressoffset : 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 dTimer/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.

Channel5 PWM output Enable and External input Enable
Register (PWMCH5PEEER)

Base address : 0x4000_5500
Address offset : 0x28
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

PEEE

R/W

[1:0] PEEES PWMoutput 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.

Channel5 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

CM
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.
Channel5 Capture Register (PWMCH5CR)
Base address : 0x4000_5500
Address offset : 0x30
Reset value : 0x0000_0000
31 0
CR
R
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[31:0] CR 8 Capture Register
Capture register. The CR is loaded with the value of the TC when external

input signal is triggered.

Channel5 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 21 20 19 18 17 16

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

PDM

R/W

[0] PDM & Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returns to O 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.

Channel5 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 6 Dead Zone Enable
0 : Dead zone generation is disabled.

1: Dead zone generation is enabled.
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Channel5 Dead Zone Counter Register (PWMCHS5DZCR)

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

DzC

R/W

[9:0] DZC o 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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21.15

Register map

The following Table 22 summarizes the PWM Channel5 registers.

Table 22 PWM channel 5 register map and reset values

ofiset] Regser |@@ R @N[QR SN A AN GBS AT golarow[ o ST
ox00 | PWMCHSIR S 8888|888 818 818 818 68 8188 8 888 888 S 8 O O S|Channel5interrupt register
X
reset value 0i 0 O
wiwiw
ox04 PWMCHSIER @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ @ & @ g @ @ @ @ @ @ @ O! O} S [Channel-5 interrupt enable register
X
reset value 0{ 0 O
008 PWMCHSICR @ @ @ @ @ 5 @ 5 g @ @ ﬁ @ @ @ @ 5 @ 5 @ @ @ ﬁ @ ﬁ @ @ 5 @ 8 ([3) % Channel-5 interrupt clear register
X
reset value Write only register
0x0C PWMCH5TCR TCR Channel-5 Timer/Counter Register
X(
resetvalue | 01 0f 0i of o o] of of oi of of of of o] o of of of of of of of of of of of of of of of of o
Pwmcrsecr [ 81 81 81 8] 8] 8| 8] 8] 8] 8] 8] 8] 8] 8| 8] 8] &) 8] 81 8] &) 8| 8] 8 8| & PCR Chatmnel 5 Prescale Counter
ox10 o o o of of @f o) of @ 2| 9 ©f O] | 2 o] ¢| 2] 0] O] ©f @] 9| @ @ @ Register
reset value OE OI OE 0 OE 0
ox14 PWMCHS5PR @ @ @ @ @ @ @ @ § @ @ @ @ @ @ @ @ @ @ § @ § @ @ @ @ PR Channel-5 Prescale Register
X
reset value OE OI OE 0 OE 0
ox18 PWMCH5MR MR Channel-5 Match Register
X
resetvalue | 0! o] o of of o] of of of of o] of of of o] of of of of of of of of o] of of of of of of of 0
PWMCHSLR LR Channel-5 Limit Register
ox1c
resetvalue | 1 1f 1f 1i 1| 1| 1} 1 1} 1} 1f 1§ 1} 1] 1} 1 1} 1} 1f 1} 1} 1} 1} 1} 1i 1} 1] 1} 1} 1] 1} 1
pwmcHsuome 81 81 81 81 8] 8| 8] 8! 8 8| 8] 81 8] 8| 8| ¢ 81 8| 8| 8| 8 8] 8| £ 8] 8] 8 & & 8| 8] Z|channel-5 Up-Down Mode Register
0x20 =]
reset value 0
pwmcrsemr] 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8| 8] 8] 8| 8 81 8| 8| 8| 8] 8] 8] 8| 8| 8] §| Tom [Shanel-5 Timer/Counter Mode
ox24 o| of o] of of @f &} i o of of of o] 2| 2 o ¢ ¢ ¢ o o] 2| 2| g o @] o] @] 2} @ Register
reset value 0} 0
PwnchspEee 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8] 8| 8] 8| 8| 8] 8| 8| 8] 8| 8] 8] 8| 8] §| 8] peee|ChamelS PWM output Enable and
ox28 of o of o] of @f &) of 9 o @| @] o] 2| ¢ 2] @| @] 2| @) O] P| S| ] O Qf O] O] B} @ External input Enable Register
reset value 0 0
oeC pwmecHscMr | 81 81 81 8 8] 8| 8i 81 81 8| 81 & 8| 8| 81 81 81 B} L) B} 8] B) 8] 8§ 8] i B &) &) 8] 8 S Channel-5 Capture Mode Register
reset value 0
0x30 PWMCH5CR CR Channel-5 Capture Register
resetvalue | 0! 0f 0 0i 0] 0| 0! 0; 0! of 0 0i o/ 0] 0l 0i 0f 0/ 0] 0f o/ 0of of 0f 0f 0o/ 0] 0] 0 0] 0 O
oxaa | PYMCHSPDMR gl 8l 8l gl gl 8|8l 8lgl 8lg algl alelslgelel sl gl glel gl gl 8l 8l gl 8l 8l 8l 3|chamens periodic Mode Register
X o
reset value 0
w -
rwmcHsozer| 81 81 8] 81 8| 8| 81 81 8] 8| 8] 8] 8] 8| 8| 8] 8] 8] 8] 8] 8] 8] 8| 8] 8] 8] 8] 8| 8| 8| 8| y|Chareh5 Dead Zone Enable
0x38 o of of o @ @ @ of o} o @) 2 2| 2] 2} Of 2} 2} &) 2| 2| ) | o} 2} 2} 2} f 2} &) f Bl oo
reset value 0
Pwmonspzcr| 81 81 81 8 8| 8| 81 81 81 8] 8] 818 8| & 818 8| 8l & 88 bzc hamnel5 Dead Zone Counter
aC of of o ©) Of of Sf Of O O O Of Of O O Of O} O O O O O Register
reset value o] of ol of of of of of of 0
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21.16 PWM Channel6 Registers (Base address :
0x4000_5600)

Channel6 interrupt register(PWMCHGIR)

Base address : 0x4000_ 5600

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

Cl Ol Mi

[0] MI 8 Match Interrupt
This bit is set by hardware and cleared by interrupt clear register.
O : Match interrupt does not occur.
1 : Match interrupt occurs.

[1] Ol 8Overflow Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Overflow interrupt does not occur.
1 : Overflow interrupt occurs.

[2] CI 8 Capture Interrupt

This bit is set by hardware and cleared by interrupt clear register.
O : Capture interrupt does not occur.

1 : Capture interrupt occurs.

Channel6 interrupt enable register(PWMCHGIER)
Base address : 0x4000_5600
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

CIE | OIE | MIE
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R/W | RIW | RIW
[0] MIE 8 Match Interrupt Enabled.
O : Match interrupt is not enabled.
1 : Match interrupt is enabled.
[1] OIE 6 Overflow Interrupt Enable.
O : Overflow interrupt is not enabled.
1 : Overflow interrupt is enabled.
[2] CIE d Capture Interrupt Enab le.
O : Capture interrupt is not enabled.
1 : Capture interrupt is enabled.
Channel6 interrupt clear register(PWMCHG6ICR)
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 2 1 0
CIC | OIC | MIC
W W W

This bit is set by software, cleared by hardware when a capture interrupt becomes 0.

[0] MIC &8 Match Interrupt

O : No action.

1 : Match interrupt is cleared.
[1] OIC 6 Overflow Interrupt

O : No action.

1 : Overflow Interrupt is cleared.
[2] CIC & Capture Interrupt Clear.

O : No action.

1 : Capture Interrupt is cleared.

Channel-6 Timer/Counter Register (PWMCHG6TCR)

Base address : 0x4000_5600
Address offset : 0x0C
Reset value : 0x0000_0000
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31 0

TCR

[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 overflo w interrupt is occurred, the TC is reset as O.

Channel6 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

[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.

Channel-6 Prescale Register (PWMCHG6PR)

Base address : 0x4000_5600
Address offset : 0x14
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

PR

R/W

[5:0] PR & Prescale Register

Prescale register. The PC is incremented when the PC is reached to the PR.

Channel6 Match Register (PWMCH6MR)

Base address : 0x4000_5600

Address offset : 0x18

Reset value : 0x0000_0000
31

MR

R/W

[31:0] MR 6 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.

Channel6 Limit Register (PWMCHG6LR)

Base address : 0x4000_5600

Address offset : 0x1C

Reset value : 0x0000_0000
31

LR

R/W

[31:0] LR dLimit 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.
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Channel6 Up-Down Mode Register (PWMCHG6ULCR)

Base address : 0x4000_ 5600
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
R/W
[0] UDM 6 Up-Down mode
0 : TC runs up count.
1:TC runs down count.
Channel6 Timer/Counter Mode Register (PWMCH6TCMR)
Base address : 0x4000_5600
Addressoffset : 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 dTimer/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.
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Channel6 PWM output Enable and External input Enable
Register (PWMCHG6PEEER)

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 4 3 2 1 0

PEEE

R/W

[1:0] PEEEO PWMoutput 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.

Channel6 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

CM

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.

Channel6 Capture Register (PWMCH6CR)

Base address : 0x4000_5600
Address offset : 0x30
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Reset value : 0x0000_0000
31 0

CR

[31:0] CR 8 Capture Register
Capture register. The CR is loaded with the value of the TC when external

input signal is triggered.

Channel6 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 21 20 19 18 17 16

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

PDM

R/W

[0] PDM & Periodic Mode
0 : Periodic mode. When the TC is reached to the LR, the TC returnsto 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.

Channel6 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
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[0] DZE 6 Dead Zone Enable
0 : Dead zone generation is disabled.

1 : Dead zone generation is enabled.

Channel6 Dead Zone Counter Register (PWMCHG6DZCR)

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 o0 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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Register map

The following Table 23 summarizes the PWM Channel5 registers.

Table 23 PWM channel 6 register map and reset values

[ofer] Regser (glolR @ nl@Ris@agaalasaasasdeloe oo o ST
oo PWMCHSIR S8 808|888 818 818 818 68 8188 8888 888 8 8 O oS Channel-6interrupt register
X
reset value 0; 0 O
wiwiw
ox04 PWMCHSGIER @ @ @ @ @ @ @ @ & @ g @ @ @ @ 81 8 @ 8 & @ 8 @ @ @ @ @ @ @ O O} S Channel-6 interrupt enable register
X
reset value 0 0/ O
008 PWMCHS6ICR @ @ @ @ @ 5 @ 5 g @ @ ﬁ @ @ @ @ 5 @ 5 @ @ @ ﬁ @ ﬁ @ @ 5 @ 8 ([3) % Channel-6 interrupt clear register
X
reset value Write only register
0x0C PWMCH6TCR TCR Channel-6 Timer/Counter Register
X
resetvalue 01 0] 0{ 0i 0] o] of of oi of of of of o] o of of of of of of of of of of of of of of of of o
Pwmcrercr 81 8] 81 8] 8| 8| 8] 8] 8] 8] 8] 8] 8] 8| 8] 8] &) 8] 81 8] &) 8| 8] 8 8] & PCR Chatinel 6 Prescale Counter
ox10 Of Of O O O O O Of O O O Of O} O O] O O] Of O Of O Of O O Oy O Register
reset value OE OI OE 0 OE 0
ox14 PWMCH6PR @ @ @ @ 8l 8] 8 @ 8 @ @ @ 8 @ 8 @ @ 8 @ 8 @ 8 @ 8 @ 8 PR Channel-6 Prescale Register
X
reset value OE OI OE 0 OE 0
ox18 PWMCH6MR MR Channel-6 Match Register
X
resetvalue 0! 0] 0! of o o] o] of of of o] of of of o] of of of of of of of of o] of of of of of of of 0
PWMCH6LR LR Channel-6 Limit Register
ox1c
reset value 1i 1 1§ 1 1} 1) 1§ 13 1§ 1) 1§ 1§ 1} 1} 1§ 1§ 1; 1} 1; 1§ 13 1} 1; 1} 1; 1} 1} 1} 1} 1} 1} 1
ox0 PYWMCHSUDMR 8181 8181888181888 818 88 8188888 888 8888 8 88 EChanneI—GUp—Down Mode Register
X
reset value °
pwmcheTemr 21 21 @1 81 g @l @1 g1 9i 21 ¢l g1 gl gl ¢l ¢} 91 81 ¢ ¢ 2f 8f 81 ¢ 2f 8| 8] 8 2F 8i Tcm Charmel-e Timer/Counter Mode
0x24 (S Il INCh Il O 01 O O Q) D] &) 2 &) 2 Rl Register
reset value Oé 0
PwncHepEEer 81 81 8] 81 8| 8| 81 81 8] 8] 8| 81 8| 8| 8] 8| 8] 8| 8| 8] 8| 8| 8] 8| 8] 8] &| 8] §| 8] pee ChAMEI6 PWM output Enable and
ox28 Of Of Of @) O O Of O Of O Of O O O Of O Of O O O Of Of O O O Of O} O O © External input Enable Register
reset value OE 0
oeC pwmcHecMR 81 8] 81 8 B 8| 8i 8iBi 8| L1818 8|81 8iBid|L L 8 BB L L8 E B8 8 S Channel-6 Capture Mode Register
reset value 0
0x30 PWMCH6CR CR Channel-6 Capture Register
reset value 0O 00OOOOOOOOOOOOOOOOOOOOOOOOOO0OO0OTO0OTO
oxaa  PYMCHEPDMR £ 888 8888888888888 88888888 8888 8 8 3 channesPperiodic Mode Register
X o
reset value 0
w -
PumMcHeDZER 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 88888888 8§ g g N ChameoDeadzonetmble
ox38 LEORLRO L O N S A £ 2 £ A Register
reset value 0
PamcHeDzcR 8 8 8 8 8 8 8 8§ 8 88 8 8888888888 bzc Chamnel6 Dead Zone Counter
O0x3C YEgUYdgweyyYyyywydvygweygpwyeeyyeywy Register
reset value 00 0O0OOOOOU 0O
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