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4 Documentation conventions
4

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

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

Alternate Function Controller
Analog-to-Digital Converter
BrownOut Detection

Central Processing Unit

Clock Reset generator

Direct Memory Access

End Of Packet

External Interrupt

General Purpose Input/Output
Infrared Data Association
Input/Output

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

interrupt request

NonMaskable Interrupt

Pad Controller

Phase-Locked Loop

Physical Layer

Point-to-Point Protocol over Ethernet
Power Of Reset

Pulse Width Modulator

Random Access Memory

Random number generator

Status Register

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

System configuration controller

TCPIPCore Offload Engine
Transistor-Transistor Logic

Transmission Control Protocol

Universal Asynchronous Receiver/Transmitter
Universal Serial Bus

User Datagram Protocol

Wake On Lan

Watchdog Timer
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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

r1 Read as 1

w Write Only
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5 System and memory overview

5.1 System architecture

Main system consists of :

e Three masters :

Cortex-MO core

TCP/IP Offload Engine

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

Internal Flash memory

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

TCPIP Hardware core

J Ethernet :

IP101G

System architecture and AHB-Lite bus architecture shown in Figure 1.
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AHB-Lite BUS
This bus connects the Three masters (Cortex-MO and uDMAC and TCP/IP
Offload Engine) and ten AHB slaves.

Two APB BUSs
These buses connect Seventeen APB peripherals (Watchdog, two Dual timers,
PWM, two UARTs, simple UART, two I2Cs, two SSPs, Random 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 |1/0 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 word’s least significant byte and the highest numbered byte the most

significant.
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Memory map

OxA4700_0000
TOE(TCP Offload Engine)
4 600_0000
Memory Map GPIOD
Oc4500_0000
GPIOC
Ox4400_0000
GPIOB
OxFFFF_FFFF Oncd 300_0000
GPIOA
Oxx4200_0000
- d 0x%4100_FFFF
P J - reserve 5 |
resenved T 0%4100_6000 Flash Control \
0x4100_5000 DVIA %
0x4100_4000 PADCON =
-]
0xE010_0000 0x4100_3000
O ) ao8 AFC 7 EXTI b
MO Peripherals 0x4100_2000 T i
OxEQ00_0000 0x4100_1000 ADC
0x4100_0000
= reserved .
i reserved e 0%4002_0000 cvecre A
0x4001_FO0O
L
0x4500_0000 - reserved -1
0x4000_FFFF
Peripherals (APB, AHB) Oc4000_EDOO UART1 -
0x4000_DO0O0
0x4000_0000 0x4000_C000 U:;;RJIB
0x4000_B000 SSF0
0x4000_A000
I=
= reserved - =
Oc4000_8000 RNG E
Oec4000_7000 v
0x4000_6000 UART2 =
Eb(4000_5900 LU
L
5 d - - RTC
reserve ’ 0x4000_4000 —
(4000_3000 DUAL TIMER1
0x4000_2000 DUAL TIMERO
O¢4000_1000 WDOG
O 4000_0000
0x2000_4000 M 2000_4000
SFRAM (16KB) SRAM (16KB)
0x2000_0000 O 2000_0000
< reserved i
Ox1002_0000
- reserved i Flash (128KB)
Ox1000_0000
0x0002_0000 ~T reserved g
Flash (128KB) 0x0000 1000
- Boot ROM
0x0000_0000 Ox0000_0000

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

Figure 2 W7500x memory map

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

Main purposes of the system configuration controller are the following

7 Interrupt and events

7.1

NVIC main features

Control of the memory remap feature

The ability to enable an automatic reset if the system locks up

Information about the cause of the last reset

Nested vectored interrupt controller (NVIC)

32 maskable interrupt channels (not including the sixteen Cortex®-MO0 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 enables 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.k/8).

Interrupt and exception vectors

Table 1 describes the W7500x interrupt vector table.
Table 1 W7500x interrupt vector table

> .
£'| Type of | Exception

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 | Settable SVCall CMO0 System service call via SWI instruction 0x0000_002C
5 | settable PendSV CMO0 Pendable request for system service 0x0000_0038
6 | settable SysTick CMO System tick timer 0x0000_003C
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settable IRQ[O]

SSPO

SSPO global interrupt

0x0000_0040

Settable IRQ[1]

SSP1

SSP1 global interrupt

0x0000_0044

Settable IRQ[2]

UARTO

UARTO global interrupt

0x0000_0048

Settable IRQ[3]

UART1

UART1 global interrupt

0x0000_004C

Settable IRQ[4]

UART2

UART2 global interrupt

0x0000_0050

Settable IRQ[5]

reserved

0x0000_0054

Settable IRQ[6]

reserved

0x0000_0058

Settable IRQ[7]

GPIOO

GPIOA global interrupt

0x0000_005C

Settable IRQ[8]

GPIO1

GPIOB global interrupt

0x0000_0060

Settable IRQ[9]

GPI02

GPIOC global interrupt

0x0000_0064

Settable IRQ[10]

GPIO3

GPIOD global interrupt

0x0000_0068

Settable IRQ[11]

DMA

DMA interrupt

0x0000_006C

Settable IRQ[12]

Dualtimer0O

Dualtimer0 global interrupt

0x0000_0070

Settable IRQ[13]

Dualtimer1

Dualtimer1 global interrupt

0x0000_0074

Settable IRQ[14]

PWMO

PWMO global interrupt

0x0000_0078

Settable IRQ[15]

PWM1

PWM1 global interrupt

0x0000_007C

Settable IRQ[16]

PWM2

PWM2 global interrupt

0x0000_0080

Settable IRQ[17]

PWM3

PWM3 global interrupt

0x0000_0084

Settable IRQ[18]

PWM4

PWM4 global interrupt

0x0000_0088

Settable IRQ[19]

PWM5

PWM5 global interrupt

0x0000_008C

Settable IRQ[20]

PWMé6

PWMé6 global interrupt

0x0000_0090

Settable IRQ[21]

PWM7

PWM?7 global interrupt

0x0000_0094

Settable IRQ[22]

RTC

RTC interrupt

0x0000_0098

Settable IRQ[23]

ADC

ADC acquisition end interrupt

0x0000_009C

Settable IRQ[24]

TCPIP

TCPIP global interrupt

0x0000_00AQ

Settable IRQ[25]

EXT_INT

External pin interrupt

0x0000_00A4

Settable IRQ[26]

reserved

0x0000_00A8

Settable IRQ[27]

reserved

0x0000_00AC

Settable IRQ[28]

reserved

0x0000_00B0O

Settable IRQ[29]

reserved

0x0000_00B4

Settable IRQ[30]

reserved

0x0000_00B8

Settable IRQ[31]

reserved

0x0000_00BC

7.2 Event

W7500x is able to handle internal events in order to wake up the core(WFE). The wakeup event

can be generated by

*  When after DMA process finished (DMA_DONE)
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8 Power supply

8.1 Introduction

W7500x embeds a voltage regulator in order to supply the internal 1.5V digital power domain.
*  Require a 2.7V ~ 5.5V operating supply voltage (VDD)

*  ADC ref voltage is same as VDD

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

W7500x 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

W7500x 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 W7500x sleep mode summary

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

Peripheral clock gating

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

*  ADC clock (ADCCLK)

*  SSPO, SSP1 clock (SSPCLK)

*  UARTO, UART1 clock (UARTCLK)

e Two Timer clocks (TIMCLKO, TIMCLK1)

» 8ea PWM clocks (PWMCLKO ~ PWMCLK?)

*  WDOG clock (WDOGCLK)

e Random number generator clock (RNGCLK)
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9

9.1

System tick timer

Introduction

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

9.2

Features

Simple 24bit timer. Clocked internally by the system clock.

9.3

Functional description

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

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

software.

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

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

timer can be used for :

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

A high-speed alarm timer using the core clock.

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

control loop.
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9.4 Registers (Base : 0xE000_EO0Q0)
System Timer control and status register (SYST_CSR)

Address Offset : 0x010
Reset value : 0x0000_0000

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

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

1 : Counter enabled

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

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

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

SysTick Reload Value Register (SYST_RVR)

Address Offset : 0x014
Reset value : 0x0000_0000

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

RELOAD[23:16]

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

RELOAD[15:0]

R

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

when it reaches 0

and

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

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

the SysTick exception request and COUNTFLAG are activated when count

from 1 to 0.
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To generate a multi-short timer with a period of N processor clock cycles,
use a RELOAD value of N-1. For example, if the SysTick interrupt is
required every 100 clock pulses, set RELOAD to 99.

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
CURRENT[23:16]
R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CURRENT [15:0]
R/W
[23:0] CURRENT - Reads return the current value of the SysTick counter.
A write of any value clears the field to 0, and also clears the SYST_CSR.COUNTFLAG
bit to 0.
SysTick Calibration Value Register (SYST_CALIB)
Address Offset : 0x01C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
NORF | SKEW TENMS[23:16]
R R R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

TENMS [15:0]

R

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

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

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

W?7500x has three different boot modes that can be selected through the BOOT 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.
0 ; isp In this mode,W7500x can support ISP function in order to control
flash using serial interface.

When W7500x 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:
B Main Flash memory block:
Up to 128Kbytes
B Information block:
Up to 512bytes
Information block is read only
m Data block:
Up to 512bytes
e  Flash memory interface features:
B Read interface with prefetch buffer( 1 x 32-bit words )

B Flash Program / Erase operation

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 O1FF 256 Sector 1
Block 0

0x0000 0200 ~ 0x0000 O2FF 256 Sector 2
0x0000 0300 ~ 0x0000 O3FF 256 Sector 3

Main Flash ™, 0000 7000 - 0x0000 70FF 256 Sector112

memory
0x0000 7100 ~ 0x0000 71FF 256 Sector113 Block 7
oc

0x0000 7200 ~ 0x0000 72FF 256 Sector114
0x0000 7300 ~ 0x0000 73FF 256 Sector115
0x0001 FCOO ~ 0x0001 FCFF 256 Sector509 Block 32

W7500x Reference Manual Version1.1.0 37 / 399



@}Znet

0x0001 FDOO ~ 0x0001 FDFF 256 Sector510

0x0001 FEOO ~ 0x0001 FEFF 256 Sector511

0x0001 FFOO ~ 0x0001 FFFF 256 Sector512
Information 0x0003 FCO0 ~ 0x0003 FCFF 256 Lock info

block 0x0003 FDOO ~ 0x0003 FDFF Reserved

0x0003 FEOO ~ 0x0003 FEFF 256 Data0
Data block

0x0003 FFOO ~ 0x0003 FFFF 256 Data1

The W7500 embedded Flash memory can be programmed using in-application 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_Examples(https://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 use IAP.

void DO_IAP( uint32_t id, 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.

// IAP 'id' paremeter define

#define IAP_ENTRY Ox1FFF1001 // Because Thum code

#define IAP_ERAS 0x010

#define IAP_ERAS_DATO (IAP_ERAS + @) // Erase Data @ 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
#define IAP_ERAS_CHIP (IAP_ERAS + 4) // Erase all code
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#tdefine 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 DATA® Erase, Read, Write Test
DO_IAP(IAP_ERAS DAT0,0,0,0);

DO_IAP(IAP_PROG,DATO_START_ADDR,buffer,SECT_SIZE);

Operating program can be deleted when user use '|AP_ERAS_CHIP' or 'IAP_ERAS_MASS'.

// 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 W7500x System. It provides every clock/reset for all

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

12.2 Features
Reset

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

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

« Power on reset is generated by POR

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

W7500x Reference Manual Version1.1.0 39 / 399



6‘? IZnet

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

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

Clock

Two clock sources can be used to drive the system clock.
e External oscillator clock (8MHz ~ 24MHz) (OCLK)
* Internal 8MHz RC oscillator clock (RCLK)
One additional clock source
*  32.768KHz low speed external crystal which derives the real time clock.
There is a PLL
One PLL is integrated
* Input clock range is from 8MHz to 24MHz
*  Frequency can be generated by M/N/QOD registers. (refer register description)
*  Bypass option enabled
There are many generated clocks for independent operating with system clock
*  System clock (FCLK)
*  ADC clock (ADCCLK)
*  SSPO, SSP1 clock (SSPCLK)
«  UARTO, UART1 clock (UARTCLK)
*  Two Timer clocks (TIMCLKO, TIMCLK1)
*  8ea PWM clocks (PWMCLKO - PWMCLK7?)
* Real time clock (RTCCLK)
*  WDOG clock (WDOGCLK)
e Random number generator clock (RNGCLK)
RNGCLK have only one source (pll output) and no prescaler
Some of the generated clocks turn off automatically when CPU enters sleep mode.
*  ADCCLK, RNGCLK
Generate two Hardware TCPIP Clocks (MII_RXC, MII_TXC) are from external PADs.
Hardware TCPIP Clocks can be gated by register control.

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

CRG MCLK
Betk . /1248 — FCLK
OFF
OSCINLIT (3-29MHz | ocux He . /12438 — ADCCLK
oscout[ -H  95¢€ o
HeHE /1,248 L SSPCLK
FIN FOUTﬂb SEII:II(( .
MELK
1,248 — UARTCLK
PLL e 7
OFF
Faik I — TIMCLKO/TIMCLK1
e I /2451632618 J|— PWMCLKD - PWMCLKT
OCLK T
Ntk
Bk 2 L1 RTcclk
SZDSC_[N e 2 ose o /1,2,4,8,16,32,64,128
320SC_0UT 0sc FaK | wpoacLk
Figure 4 shows the CRG block diagram.
CRG e
Betk . /1248 — FCLK
OFF
OSCINLIT (3-29MHz | ocux He . /12438 — ADCCLK
oscout[ -H  95¢€ .
HeHE /1,248 L SSPCLK
FIN FOUTﬂb SEII:II(( .
MELK
1,248 — UARTCLK
PLL e 7
OFF
Faik I — TIMCLKO/TIMCLK1
i I /2451632618 J|— PWMCLKD - PWMCLKT
OCLK T
OFF
MCLK

320SC_IN

320sC_0OUT

32768Hz
0sC

32K_0sC

. /1,2,4,8,16,32,64,128

. /1,2,4,8,16,32,64,128

— RTCCLK

— WDOGCLK

Figure 4 CRG block diagram

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, R must be inserted in External

oscillator clock circuit. In W7500x, there is no supported Ry for External oscillator clock (see

Figure 5).
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For Croqqr and Cpoqq4z, it is 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

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

Rp must be inserted in circuit.

‘.‘:“' C}.oadl "w“
OSC_IN ‘ CRG
t 8MHz ¢ Bias ‘f
Ji— i Controlled
‘. resonator .
= “ . ’_‘ gain
! 0SC_ouT W7500
-\\‘ c EXT“
~._ “LoadZ2 .

' Rexr value depends on the crystal characteristics

Figure 5 Typical application with an 8 MHz crystal

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.

e Accuracy : 1% at Ta= 25°C (User don’t 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.

e FOUT=FINXxM/Nx1/0D

*  Where:

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

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

. oD=2 (2 x OD[1]) X 2 (1 x OD[0])

Generated clock

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

clock source select register.

! Rzyr value depends on the crystal characteristics
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e  PLL output clock (MCLK)

* Internal 8MHz RC oscillator clock (RCLK)

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

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

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

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

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

OSCPD

R/W

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

1 : power down (enter sleep mode)

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] PLLPD - PLL 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 3 2 1 0
N oD
R/W R/W
[1:0] OD
[13:8] N
[21:16] M

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

PLL output frequency FOUT is calculated by the following equations:

FOUT=FINxM/Nx1/0D
Where:

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

OD=2"(2xO0D[1])x2 * (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] PLLOEN - output enable register of PLL
This bit written by S/W to control output enable of PLL
0 : Clock out is disable. VCO is working but FOUT is low only.
1 : Clock out is enable.
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 1 10 9 8 7 6 5 4 3 2 1 0

PLLBP

R/W

[0] PLLBP - bypass register of PLL
This bit written by S/W to control bypass or not of PLL
0 : bypass disable. Normal operation

1 : bypass enable. Clock out is clock input

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 3 2 1 0

PLLIS

R/W

[0] PLLIS - select register of PLL input clock source
This bit written by S/W to select
0 : Internal 8MHz RC oscillator clock (RCLK)
1 : External oscillator clock (OCLK, 8MHz ~ 24MHz)

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 4 3 2 1 0

FCKSRC

R/W

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

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] FCKPRE - select prescale value of FCLK clock
These bits are written by S/W to select
00 : 1/1 (bypass)
01:1/2
10:1/4
11:1/8
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] SSPCSS - 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
3 30 29 28 27 26 25 24 23 22 21 20 19 18 17

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

SSPCP

R/W

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

00 : 1/1 (bypass)

01:1/2

10:1/4

11:1/8

ADCCLK source select register (ADCCLK_SSR)

Address offset : 0x060
Reset value : 0x0000_0001

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

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

ADCSS

R/W

[1:0] ADCSS - ADCCLK clock source select register.
These bits are written by S/W to select clock source
00 : 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 2 20 19 18 17 16

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

ADCCP

R/W

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

00 : 1/1 (bypass)

01:1/2

10:1/4

11:1/8

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] TOCSS - TIMCLKO 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 1M 10 9 8 7 6 5 4 3 2 1 0
TOCPS
R/W
[2:0] TOCPS - select prescale value of TIMOCLK clock
These bits are written by S/W to select
000 : 1/1 (bypass)
001 :1/2
010:1/4
011:1/8
100 : 1/16
101 :1/32
110 : 1/64
111 :1/128
TIMER1CLK source select register (TIMER1CLK_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] T1CSS - TIMCLK1 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] T1CPS - select 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 1 10 9 8 7 6 5 4 3 2 1 0

POCSS

R/W

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

PWMOCLK prescale value select register (PWMOCLK_PVSR)

Address offset : 0x0Ob4
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] POCPS -

select 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 select register (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] P1CSS -

PWMCLK1 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 2 20 19 18 17 16

15 14 13 12

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

P1CPS

R/W

[2:0] P1CPS -

select prescale value of PWM1CLK clock

These bits are written by S/W to select

000 :

001

010 :

011

100 :

101

110 :

111

1/1 (bypass)
:1/2

1/4

:1/8

1/16

:1/32

1/64
: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] P2CSS -

PWMCLK?2 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)

PWM2CLK prescale value 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_PRE - select prescale value of PWM2CLK clock
These bits are written by S/W to select

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

PWM3CLK source select register (PWM3CLK_SSR)

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

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

P3CSS

R/W

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

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

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

P3CPS

R/W

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

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

PWM4CLK source select register (PWM4CLK_SSR)

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

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

P4CSS

R/W

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

P4CPS

R/W

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

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

PWM5CLK source select register (PWM5CLK_SSR)

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

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

P5CSS

R/W

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

W7500x Reference Manual Version1.1.0 56 / 399




6‘? IZnet

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

PWM5CLK prescale value select register (PWM5CLK_PVSR)

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

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

P5CPS

R/W

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

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

PWM6CLK source select register (PWM6CLK_SSR)

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

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

P6CSS

R/W

[1:0] P6CSS - PWMCLK6 clock source select register.
These bits are written by S/W to select clock source
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)

PWM6CLK prescale value select register (PWM6CLK_PVSR)

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

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

P6CPS

R/W

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

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 :1/32

110 : 1/64

111 :1/128

PWM7CLK source select register (PWM7CLK_SSR)

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

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

P7CSS

R/W

[1:0] P7CSS - PWMCLKY 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 ~ 24MHz)

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

000 : 1/1 (bypass)

001 :1/2

010:1/4

011:1/8

100 : 1/16

101 : 1/32

110 : 1/64

111 :1/128

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] RTCHS - RTCCLK_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] RTCPRE - select 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/W

[0] RTCSEL - RTCCLK 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 2 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] WDHS - WDOGCLK_hs clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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 2 20 19 18 17 16
15 14 13 12 1N 10 9 8 7 6 5 4 3 2 1 0
WDPRE
R/W

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

000 : 1/1 (bypass)

001 :1/2

010:1/4
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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] WDSEL - WDOGCLK 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 register (UARTCLK_SSR)

Address offset : 0x150
Reset value : 0x0000_0001
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

UCSS

R/W

[1:0] UCSS - UARTCLK clock source select register.
These bits are written by S/W to select clock source
00 : disable clock
01 : PLL output clock (MCLK)
10 : Internal 8MHz RC oscillator clock (RCLK)
11 : External oscillator clock (OCLK, 8MHz ~ 24MHz)
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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 2 0
UcpP
R/W
[1:0] UCP - select prescale value of UARTCLK clock
These bits are written by S/W to select
00 : 1/1 (bypass)
01:1/2
10:1/4
11:1/8
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 2 1 0
MIITEN MIIREN
R/W R/W

[0] MIIREN - MII RX Clock source enable register
This bit is written by S/W to set enable or disable
0 : Disable MII_RCK and MII_RCK_N
1 : Enable MII_RCK and MII_RCK_N
[1] MIITEN - MII TX Clock source enable register
This bit is written by S/W to set enable or disable
0 : Disable MII_TCK and MII_TCK_N
1 : Enable MII_TCK and MII_TCK_N
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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/W

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

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

00000 :
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 ~ 24MHz)
: ADCCLK

: SSPCLK

: TIMCLKO

: TIMCLK1

PWMCLKO

: PWMCLK1

PWMCLK2

: PWMCLK3

PWMCLK4

: PWMCLKS

PWMCLK6

: PWMCLK?7

UARTCLK

: MII_RCK
: MILTCK
: RTCCLK
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12.5 Register map

The following table summarizes the CRG

registers.
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0x074 _ O OF Ly D Qo g O OO D8 D Qo gl OF OO D O O 019 O ol Of Of O o S
e
reset value 0i0f0
a2
TIMER1CLK_SSR 13|01 0] 08I0 01001003 D000 010D 8 388888 8 ©
0x080 _ O O O O ©f O O Of 9 O ©F O O OF O O} ©f @ Of O O O} O O Of O ©f O} O OF Y
=
reset value 0f1
4
TIMERICLK PVSR LSRR ISR IR SE IR SE RS ISR IR R IR AR A A A A R Mt R A A A 11 i R O i [v]
0x084 _ L R RO ROl OO} RO ROL RS RO RO ROHRUIEROIRO| ROH RO ROH G BOIROIROI OIS OH RO RO RORD Y
=
reset value 0i0/0
a2
PWMOCLK_SSR (SRR ISR IR IR IR ) B U O N O Rt S O R O A 1 O £ It O3 o 1 1 O
0x0b0 _ Qp O 0 O 0 O OF O OF OF OF OF OF OF OF OF OF Of O O O O @ O @ @ O O O ©F Y
a
reset value 0f1
4
PWMOCLK_PVSR [ IR R IRSE IR IR R IR ) AR W R O N R Ot SR O O A 11 O £ It O3 o 9]
0xOb4 _ L RHRGH RO RCERUI O ROl BOEROH RGN RO RCHRUIE RO RO RTOHRO! ROH G ROHROIROH RO ROHROH RO RO RO S
a
reset value 0oiojfo
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%]
%]
PWMI1CLK SSR S0 0101 0iDiPiD 01D 0iDID]ID DD D]ID0DIG DD oDBIdE O
0x0c0 g Of 9| 9] o O! 9] O Of Of O U} 9 O] O} O} Of O] O} O1 I o) Of ¢ O} I) O O} I} S O O
o
reset value 0l1
4
PWM1CLK PVSR B0 0101 0i DI 0 01010101 D] 01|10 01DId]oD]dIe]dd v}
0x0c4 _ OI O] 9 0] i O] i 9} Q10| QIQj Q000000 OIoIY DSOSl gD 9
[= 9
reset value oiolo
A
PWM2CLK_SSR DI D] 0iD]0idi i 010 0idI PP DID)DidPDd DDy BoPBE L
0x0d0 g g1 81 &1 J 9f §f Ji 9} 91 I 91 &) Jf 9| &) 9} 81 &) 9] &} &1 O} 9 If 9 Ff &) ¢} F} &} ©
o
reset value 0f1
4
PWM2CLK_PVSR IR T L R I HR A R R L B R R R R R Rl R R R R R R R R [v]
0x0d4 | G O] digdid|digoig]gigjgigOoo|gP|ojoloid djoigolgd Q
o
reset value 0iofo
A
PWM3CLK_SSR DI 0] 01010101 8i0 0]0]01010i8181810]D181818;8 03] 318188185 O
0x0e0 g SIS ISR IR I IS I ] IS I ISR ) IR Y I ) IS I A8 ) I ) I Y IS I S ) B ] e
o
reset value 0f1
4
PWM3CLK_PVSR DI 0] 0101010818 0100101018818 0]18138101818 8101813188 O
Ox0ed | SO did] i d|digoig] gl doloig PO Oioid Jfoig oo d Q
[= 9
reset value oiolfo
A
PWM4CLK_SSR Q01 0i D] 0idi i ]8]I OidBDD]DDiDBBB DD]DD DSB8 O
0x0f0 . S 0101910101881 did)did)dd oo oo ggdddddd Q
[« 9
reset value 0f1
4
all ] all wall all @l @l @l @l all @l all @l @l sl sl wll all all @l @l all all @l @l all @l all @
Ox0f4 PWMACLKPVSR | 8: 818,818/ 8/ 8.8 8, 8/8/8] 888 8 88888 888808888 U
o
reset value 0iofo
A
all ] wll @l all @l @bl @l @l qll @l all sl @l @l @l @l @l @l all @l @l @l @l all @l al all @l e
0x100 PWMSCLK_SSR B 8188818888 8888888 888 888881888888
[= 9
reset value 0l1
4
all ] il wll @l @l @l @l @l @l wll @l @l @l @l sl wl all all @l @l wll all @l @l all ol all e
0x104 PWMS5CLK_PVSR Of O O O Of O D Q) O Of Of P} O Of Of O O Q) OF Of Of Df Q) Of 9f 9 Q1 Q 2
o
reset value 0iolo
A
PWM6CLK_SSR D01 0i0]0i0 LY 10| 0iDILIGI0DILI0Di0000 DL DDDB 8 O
0x110 g O 9| 01 of O Of 0 Of OF O U1 Of O Of O} Of Of 0 O} O Of Of ¢ O] I) o} O} Of Oy o) Q
[=9
reset value 0f1
4
PWM6CLK_PVSR D01 010101088 0100110101000 0DIDIB88 888D D8 [v]
0x114 | O O) 9F 9f Of O] O 9] 0] 0 0] 0000 0000000 OfDD oY D Q
[=9
reset value oiolo
A
PWM7CLK SSR SO0 D] 010100 010010000 D000 DS O1D]DODBoE O
0x120 g O 8] 00 ) O 0 8 O 9 Pj O} 0P O B YD OO P O I TGP PO Y
o
reset value 011
4
PWM7CLK_PVSR SEO{ 0101010100 0101810108010 D]01 00010 D]d8fDY v}
0x124 _ O 0] 0i 0] 00| 0000|000 0000000 Y oo ggd 9
[= 9
reset value oiolo
£
RTC_HS_SSR D01 010101080 0]0] 0101010800101 0101018;8 0031818188 ©
0x130 _HS_ ISR L I O T IR I IR IS L ) I S IR R A ) A R A R
o
reset value 0f1
&
0x134 - =
o
reset value 0i0}0
o
0x13c - =
o
reset value 1
£
ox140 | WDOGCLKHSSSR | 8 8| 8: 8|81 8|81 8| 8188 88 888 88 g8 g 8o sg s sss o
X o 2
reset value 0f1
&
oxlaa | WDOGCLKHSPVSR | 8 81818181 818 & 818101881818 018|810/ 88 818 18/818/818 3
X c =
reset value 0i0:0
o
all @l il @l @l @l @l @l @l @l @l all @l @l el sl mll all wll @l all @l @l @l all all all all al all o
Ox14c WDOGCLK_SSR O Of Q) 9 O 0 0 D Q) Q) Of O D) O} Of O O 2 Qf Of O OF Q) O Of Of 9 D QO Q g
reset value 1
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res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
ucss

0x150 UARTCLK_SSR

reset value 01

res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
=5
res
res
res
ucpe

Ox154 UARTCLK_PVSR

reset value

res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res
res

—{MIITEN|2

—{MIIREN| 2

0x160 MIICLK_ECR

reset value
oo | Moncicsse | 18| 8l sl gl e sl el 8l e| 66|86l 6l 8|8l ele 8] elele 888l cmonse
« ¢ ol o S o 0f @ ol o

reset value 0{ 0/ 0i0/0

Table 5 CRG register map and reset values

13 Tcp/ip core 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.

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

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

13.2 Features

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

e Supports Power down mode

e Supports Wake on LAN over UDP

¢ Internal 32Kbytes Memory for TX/RX Buffers

*  Not supports IP Fragmentation
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13.3 Functional description

Figure 6 shows the TOE block diagram.

g

B

4 Register Controller
PRAGEIN Common Socket
Register Register
4  Memory Controller
X RX
Memory Memory
L INT

TCPIPCore

MII
Controller

RXC

XC

RXC_N

TXC N

COL

DUP

CRS

RXDV

F W WY WYY YWYYWYN

RXD[3:0]

TXE N

TXD[3:0] ,

MDC
Controller

v

MDC

MDO

Vi

vV

MDI

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 Socket’s TX Buffer Block

Figure 6 TOE block diagram

13.4 TOE Memory map

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

physically exists in one 16KB TX memory and is initially allocated with 2KB. Also, Each Socket’s

RX Buffer Block physically exists in one 16KB RX Memory and is initially allocated with 2KB.

Regardless of the allocated size of each Socket TX/RX Buffer, it can be accessible within the

16 bits offset address range (From 0x0000 to OxFFFF).
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Blocks Valid Range: Physical
Base address 16bits Offset Address[15:0] 16KB RX Memory
OXFFFF P 0x3FFF
0x461F_0000 | socket 7 RX Buffer 0x3E2C Socket 7
/ RX Buffer (2KB)
0x461E_0000 | socket 7 TX Buffer s 3800
Socket 6
0x461D_0000 | Socket 7 Register 000 ociogo| % Buffer (2K8)
XEFFF
Socket 5
0x461€_0000 | Reserved . RX Buffer (2KB)
: 0x2800
0x461B_0000 | Socket 6 RX Buffer Socket 4
Socket 7 RX Buffer f oEaC RX Buffer (2KB)
0x461A_0000 | socket 6 TX Buffer 0x2000
: Socket 3
0x4619_0000 | Socket 6 Register i o0 RX Buffer (2KB)
0x1000
0x4618_0000 OXOFFF Socket 2
- Reserved octone| RX Buffer (2KB)
X
OXOFFF
0x4617_0000 | Socket 5 RX Buffer g:g800 X socket 1
RX Buffer (2KB
0x4616_0000 | Socket 5 TX Buffer oxosan | puffer (2K8)
0x0000 Socket 0
0x4615_0000 | Socket 5 Register RX Buffer (2KB)

0x0000

0x4614_0000 | Reserved

0x4613_0000 | Socket 4 RX Buffer :
Physical
0x4612_0000
- Socket 4 TX Buffer 16KB TX Memory

0x4611_0000 | Socket 4 Register OX3FFF

oy Socket 7
0x4610_0000 | Reserved TX Buffer (2KB)

0x3800

0x460F_0000 | Socket 3 RX Buffer BER socket 6

TX Buffer (2KB)

0x3000

0x460E_0000 | Socket 3 TX Buffer

e Socket 5
0x460D_0000 | Socket 3 Register : oaason| 1 buffer (2KB)
Socket 4
0x460C_0000 | Reserved . TX Buffer (2KB)
Socket 1 TX Buffer e - 0x2000
0x460B_0000 | Socket 2 RX Buffer Socket 3
: TX Buffer (2KB)
0x460A_0000 | Socket 2 TX Buffer 0x1800
0x1000 Socket 2
0x4609_0000 | Socket 2 Register OxOFFF serono| TX Buffer (2KB)
'0xOFFF
Socket 1
0x4608_0000 Reserved 90800 gx;,:;: TX Butfer KB}
0x4607_0000 | Socket 1 RX Buffer o Socket 0
TX Bufer (2KB
0x4606_0000) | Socket 1 TX Buffer . 0x0000 ufer (2KB)

0x4605_0000 | Socket 1 Register

/" OXFFFF

0x4604_0000 | Reserved et
0x022D

0x4603_0000 | Socket O RX Buffer ox022C

Socket 0 Register

0x0000

0x4602_0000 | Socket 0 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 TOE such 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 (SHAR1)
0x6004 Source Hardware Address (SHAROQ)
0x6008 Gateway Address (GA)
0x600C Subnet Mask (SUB)
0x6010 Source IP Address (SIP)
0x6020 Network Configuration Lock (NCONFL)
0x6040 Retry Time (RTR)
0x6044 Retry Counter (RCR)
0x6050 Unreachable IP Address (UIP)
0x6054 Unreachable Port Address (UPORT)

Socket register map

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

of registers in Socket n Register Block.

W7500x Reference Manual Version1.1.0 70 / 399



4‘? IZnet

Table 7. Offset Address in Socket n Register Block (n = 0,...,7, where n is Socket number)
Offset Register
0x0000 Socket Mode (Sn_MR)
0x0010 Socket Command (Sn_CR)
0x0020 Socket Interrupt (Sn_IR)
0x0024 Socket Interrupt Mask (Sn_IMR)
0x0028 Socket Interrupt Clear (Sn_ICR)
0x0030 Socket Status (Sn_SR)
0x0100 Socket Protocol Number (Sn_PNR)
0x0104 Socket IP Type of Service (Sn_TOS)
0x0108 Socket TTL (Sn_TTLR)
0x010C Socket Fragment Offset (Sn_FRAG)
0x0110 Socket Maximum Segment (Sn_MSSR)
0x0114 Socket Port Number (Sn_PORTR)
0x0118 Socket Destination Hardware addressO (Sn_DHAROQ)
0x011C Socket Destination Hardware address1 (Sn_DHART1)
0x0120 Socket Destination Port Number (Sn_DPORTR)
0x0124 Socket Destination IP Address (Sn_DIPR)
0x0180 Socket Keep Alive Timer (Sn_KATMR)
0x0184 Socket Retry Time (Sn_RTR)
0x0188 Socket Retry Counter (Sn_RCR)
0x0200 Socket TX Memory Size (Sn_TXBUF_SIZE)
0x0204 Socket TX Free Size (Sn_TX_FSR)
0x0208 Socket TX Read Pointer (Sn_TX_RD)
0x020C Socket TX Write Pointer (Sn_TX_WR)
0x0220 Socket RX Memory Size (Sn_RXBUF_SIZE)
0x0224 Socket RX Received Size (Sn_RX_RSR)
0x0228 Socket RX Read Pointer (Sn_RX_RD)
0x022C Socket RX Write Pointer (Sn_RX_WR)

Memory

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

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

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

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

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

reception error will occur.

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

TX memory such as Figure 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 reference to ‘Socket n RX
RD Pointer Register (Sn_RX_RD)’ & ‘Socket n RX Write Pointer Register (Sn_RX_WR)’. However,
the 16bits Offset Address automatically converts into the physical address to be accessible in

16KB RX memory such as Figure 7.

W7500x Reference Manual Version1.1.0 72 / 399



6‘? IZnet

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]

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

[7:0] VERSION - indicates the TOE version as 0x05.

TCKCNTR (Ticker Counter Register)

Address Offset : 0x2000
Reset value : 0x0000_07D0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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_KATMR operates on the value of this register.

1
]—C X TCKCNT = Reference time of TOE
Ex) When the reference time of TOE is set to 100us, and when f = 20MHz,
1
l; X TCKCNT = 100us

TCKCNT = 100us X f
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. If IR is not equal to ‘Ox00’, INTn PIN is asserted low until it

is ‘Ox00°’.
[4] WOL - Magic Packet

When WOL mode is enabled and receives the magic packet over UDP, this bit is set.

[5] PPPoE - PPPoE Close

When PPPoE is disconnected during PPPoE mode, this bit is set.

[6] UNREACH - Destination unreachable

When receiving the ICMP (Destination port unreachable) packet, this bit is set as ‘1°.

When this bit is ‘1’, Destination Information such as IP address and Port number may
be checked with the corresponding UIPR & UPORTR.

[7] Conflict - IP Conflict

Bit is set as ‘1’ when own source IP address is same with the sender IP address in the

received ARP request.

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
IMR is ‘1’ and the corresponding bit of IR is ‘1°, an interrupt will be issued. In other words, if
a bit of IMR is ‘0’, an interrupt will not be issued even if the corresponding bit of IR is ‘1’.
[4] Magic Packet
0: Disable Magic Packet Interrupt
1: Enable Magic Packet Interrupt
[5] PPPoE Close Interrupt Mask
0: Disable PPPoE Close Interrupt
1: Enable PPPoE Close Interrupt
[6] Destination unreachable Interrupt Mask
0: Disable Destination unreachable Interrupt
1: Enable Destination unreachable Interrupt
[7] IP Conflict Interrupt Mask
0: Disable IP Conflict Interrupt
1: Enable IP Conflict Interrupt

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

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

IRC[8:4]

*R/C_W1

IRCR is used to clear interrupts. Each bit of IR can be cleared when the host writes ‘1’ value
to each bit of IRCR corresponding to each bit of IR.
* ReadClearWrite1 (R/C_W1) : Software can read as well as clear this bit by writing
‘1’. Writing ‘O’ has no effect on the bit value.
[4] Magic Packet Interrupt Clear
[5] PPPoE Close Interrupt Clear
[6] Destination unreachable Interrupt Clear

[7] IP Conflict Interrupt Clear
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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

57 S6 S5 54 S3 S2 S1 S0

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

SIR indicates the interrupt status of Socket. Each bit of SIR be still ‘1’ until Sn_IR is cleared by
the host. If Sn_IR is not equal to ‘0x00’, the n-th bit of SIR is ‘1’ and INTn PIN is asserted until
SIR is ‘0x00’

[7:0] SIR - When the interrupt of Socket n occurs, the n-th bit of SIR becomes ‘1°.

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 54 S3 S2 S1 S0

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

Each bit of SIMR corresponds to each bit of SIR. When a bit of SIMR is ‘1’ and the corresponding
bit of SIR is ‘1’, Interrupt will be issued. In other words, if a bit of SIMR is ‘0’, an interrupt will
be not issued even if the corresponding bit of SIR is “1°.
[7:0] SIR - Socket n Interrupt Mast

0: Disable Socket n Interrupt

1: Enable Socket n Interrupt
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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 | R/W

MR is used for S/W reset, ping block mode and PPPoE mode
[2] NSC - MACRAW No Size Check
If this bit is ‘1’, it does not check packet size In MACRAW mode.
0 : Enable Check Packet Size
1 : Disable Check Packet Size
[4] PB - Ping Block
If the bit is ‘17, it blocks the response to a ping request.
0: Disable Ping block
1: Enable Ping block
[5] WOL - 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 should be opened with any source port number. (Refer to Socket n Mode
Register (Sn_MR) for opening Socket.)
Notice: The magic packet over UDP supported by TOE consists of 6 bytes
synchronization stream (‘OxFFFFFFFFFFFF’) and 16 times Target MAC address stream
in UDP payload. The options such like password are ignored. You can use any UDP
source port number for WOL mode.
0: Disable WOL mode
1: Enable WOL mode
[7] RST - Software Reset
If this bitis ‘1’, All internal registers will be initialized. It will be automatically cleared
as ‘0’ after S/W reset.
[10] NTR - No Send TCP Reset Packet
If this bit is “1°, in TCP mode, Socket does not send Reset Packet.
0 : Send Reset Pakcet
1 : No Send Reset Packet
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PTIMER (PPP Link Control Protocol Request Timer Register)

Address Offset : 0x2400
Reset value : 0x0000_0028

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PTIME[7:0]
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/IW
[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 Protocol Magic 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]
R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/IW
PMAGICR configures the 4bytes magic number to be used in LCP echo request.
[7:0] PMAGIC
Ex) PMAGIC = 0x01
0x001D
0x01
LCP Magic number = 0x01010101
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]

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

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

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

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

Address Offset : 0x240C
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

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

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

PHARO and PHART1 - configures Destination hardware address

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

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

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

PSIDR (Session ID Register in PPPoE)

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

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

PSID[15:0]

R/W | R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W | R/W
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[15:0] PSID - should be written to the PPPoE 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]

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

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

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

0x12 0x34

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] SHARO[23:16]

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

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

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

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

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

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

R/W | R/W | R/W | RI'W | R/'W | R/W | R/'W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W | R/W | R/W
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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.
Ex) In case of “00.08.DC.12.34.56”
SHARO[32:24] SHARO[23:16] SHARO [15:8] SHARO [32:24] SHAR1 [32:24] SHAR2 [23:16]
0x00 0x08 0xDC 0x12 0x34 0x56
GAR (Gateway Address)
Address Offset : 0x6008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
GA[31:24] GA[23:16]

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

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

GAR[31:0] - configures the default gateway address
Ex) In case of “192.168.0.1”
GA[31:24] GA[23:16] GA[15:8] GA[7:0]
192 (0xCO) 168 (0xA8) 0 (0x00) 1 (0x01)
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]
R/W | R/W | R/W |R/W|R/W|RW|R/W/|R/W]|R/W|RW]|R/W/|R/W]|R/W]|R/W]|R/W|R/W
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SUBR[7:0]
R/W | R/W | R/W | R/W | RIW

15 14 13 12 11 10 9 8 7 6

SUBR[15:8]

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

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

SUBR configures the subnet mask address.

Ex) In case of “255.255.255.0”

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

255 (OxFF) 255 (OxFF) 0 (0x00)

255 (OxFF)

SIPR (Source IP address Register)

Address Offset : 0x6010
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21

SIPR[31:24]
R/W | R/W | R’'W | R/W | R/W

20 19 18 17 16

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

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

4 3 2 1 0

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

15 14 13 12 11 10 9 8 7 6 5

SIPR[15:8]
R/W | R/W | R/'W | R/W | R/W

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

SIPR configures the source IP address.

Ex) In case of “192.168.0.2”

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

168 (0xA8) 0 (0x00) 2 (0x02)

192 (0xCO)

NCONFLR ( Network Configuration Lock Register)

Address Offset : 0x6020

Reset value : 0x0000_0000

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

NCONFL [23:16]
R/W | R/W | R/W | R/W | R/W | R/W

31 30 29

NCONFL[31:24]
R/W | R/W | R/W | R/W | R/W | R/W

R/W

R/W | R/W | R/W
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NCONFL [15:8] NCONFL [7:0]

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

NCONFLR is used to unlock and lock the network configuration registers which are SIR, SUBR,
GAR and SHAR. When LOCK is ‘ON’, the protected registers are not able to access. In this case
a value of 0xO1ACCES55 is written to NCONFLR. When LOCK is ‘OFF’, the protected registers

are allowed to access. In this case any value except 0x01ACCE55 is written.

Ex) In case of ‘LOOK is ON’
NCONFL[31:24] NCONFL [23:16] NCONFL [15:8] NCONFL [7:0]

1 (0x01) 172 (OXAC) 206 (0xCE) 85 (0x55)

RTR (Retry Time Register)

Address Offset : 0x6040
Reset value : 0x0000_07D0
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

RTR[15:0]

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

RTR configures the retransmission timeout period. The unit of timeout period is 100us (Refer
to TCKCNTR) and the default of RTR is ‘Ox07D0’ or ‘2000’. And so the default timeout period
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_MAC, SEND_KEEP command). If
the peer does not respond within the RTR time, WZTOE retransmits the packet or issues

timeout.

When RTR is not ‘0x0000_0000, RTR is used to configure the timeout period of all socket. When
RTR is ‘0x0000_0000’, the timeout period of each socket could set by using Socket n Retry
Time Register (Sn_RTR).

Ex) When timeout-period is set as 400ms, RTR = (400ms / 1ms) X 10 = 4000(0x0FAQ)
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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]
R/W | R/W | R/'W | R/W | R/W | R/W | R/W | R/W

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

‘RCR+1’, Timeout interrupt is issued (Sn_IR[TIMEOUT] = ‘1’).

When RCR is not ‘0x0000_0000, RCR is used to configure the timeout period of all socket.
When RCR is ‘0x0000_0000’, the timeout period of each socket could set by using Socket n

Retry Counter Register (Sn_RCR).
Ex) RCR = 0x0007
RC[7:0]

0x07

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

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

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

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

information (used for communication of IP, UDP, or TCP). While waiting for ARP-response from

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

occurred and ARP-request is retransmitted. It is repeated as many as ‘RCR + 1’ times. Even

after the ARP-request retransmissions are repeated as ‘RCR+1’ and there is no response to the

ARP-request, the final timeout is occurred and Sn_IR(TIMEOUT) becomes ‘1’. The time of final

timeout (ARP1o) of ARP-request is as below.

ARP;y = (RTR x 0.1ms) x (RCR + 1)
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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 retransmission is repeated as many as ‘RCR+1’. Even after TCP

retransmission is repeated as ‘RCR+1’ and there is no response to the TCP retransmission, the

final timeout is occurred and Sn_IR(TIMEOUT) becomes ‘1’. The time of final timeout (TCPTO)

of TCP retransmission is as below.

M

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

RTRMAX : RTR x 2"

N=0

N : Retransmission count,

0sN <M

M : Minimum value when RTR x 2™ > 65535 and 0 < M < RCR

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

TCPro = (0x07D0+0x0FA0+0x1F40+0x3E80+0x7D00+0xFA00+0xFA00+0xFA00+0xFAOQ) X 0.1ms

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

= 318000 X 0.1ms = 31.8s

UIPR (Unreachable IP address Register)

Address Offset : 0x6050

Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UIP[31:24] UIPR[23:16]
R/'W|R/W|R/W|R/W/|R/W|R/W|RW|R/W|R/W/|R/W|R/W|R/W|R/W|R/W]|R/W|R/W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UIPR[15:8] UIPR[7:0]
R/'W|R/W|R/W|R/W/|R/W|R/W|RW|R/W|R/W/|R/W|R/W|R/W|R/W|R/W]|R/W/|R/W
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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 UNREACH bit of IR becomes ‘1’ and UIPR indicates the destination
IP address.

Ex) In case of “192.168.0.11”

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

192 (0xCO) 168 (0OxA8) 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]

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

TOE receives an ICMP packet(Destination port unreachable) when data is sent to a port number
which socket is not open and UNREACH bit of IR becomes ‘1’ and UPORTR indicates the

destination port number.

[15 :0] UPORT - Destination port number bits

Ex) In case of “0x1234”

UPORTI[15:8] UPORTI[7:0]

18 (0x12) 52(0x34)

13.6 Socket register (Base : 0x4601_0000 + 0x0004_000 x
n)[n=0,...7, where n is socket number]
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
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sn_MR[7:0]
RIW | R'W | RIW | RIW | R/W | R/W | R/W | R/W

Sn_MR configures the option or protocol type of Socket n.

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

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

® MACRAW mode should be only used in Socket 0.
[4] UNICAST Blocking and IPv6 packet Blocking
UNICAST Blocking in UDP mode
0 : disable Unicast Blocking
1 : enable Unicast Blocking

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

IPv6 packet Blocking in MACRAW mode

0 : disable IPv6 Blocking

1 : enable IPvé6 Blocking
This bit is applied only during MACRAW mode (P[3:0] = ‘0100’). It blocks to receiving the IPv6
packet.

[5] Use No Delayed ACK, Multicast and Multicast Blocking mode
Use No Delayed ACK
0 : Disable No Delayed ACK option
1 : Enable No Delayed ACK option
This bit is applied only during TCP mode (P[3:0] = ‘0001°).When this bit is ‘1°, It sends the ACK

packet without delay as soon as a
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Multicast
0 : using IGMP version 2
1 : using IGMP version 1
This bit is applied only during UDP mode(P[3:0] = ‘0010’) and MULTI = ‘1’. It configures the

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

Multicast Blocking in MACRAW mode

0 : disable Multicast Blocking

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

[6] Broadcast Blocking in MACRAW and UDP mode

0 : disable Broadcast Blocking

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

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

0 : disable Multicasting

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

MAC Filter Enable in MACRAW mode

0 : disable MAC Filtering

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

that this bit is set as ‘1’ for reducing host overhead to process the all received packets.
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Sn_CR (Socket n Command Register)

Address Offset : 0x0010
Reset value : 0x0000_0000

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

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

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

Value Symbol Description

Socket n is initialized and opened according to the protocol
selected in Sn_MR (P3:P0). The table below shows the value of
Sn_SR corresponding to Sn_MR.

0x01 OPEN Sn_MR (P[3:0]) Sn_SR
Sn_MR_CLOSE  (“0000’)
Sn_MR_TCP (“0001’) SOCK_INIT (0x13)
Sn_MR_UDP (‘0010°) SOCK_UDP (0x22)
SO_MR_MACRAW  (“0100’) | SOCK_MACRAW (0x02)
This is valid only in TCP mode (Sn_MR(P3:P0) = Sn_MR_TCP). In this
mode, Socket n operates as a ‘TCP server’ and waits for
connection-request (SYN packet) from any ‘TCP client’.
0x02 LISTEN The Sn_SR changes the state from SOCK_INIT to SOCKET_LISTEN.

When a ‘TCP client’” connection request is successfully
established, the Sn_SR changes from SOCK_LISTEN to
SOCK_ESTABLISHED and the Sn_IR(0) becomes ‘1’. But when a ‘TCP
client’ connection request is failed, Sn_IR(3) becomes ‘1’ and the
status of Sn_SR changes to SOCK_CLOSED.

0x04 CONNECT This is valid only in TCP mode and operates when Socket n acts as

‘TCP client’. To connect, a connect-request (SYN packet) is sent
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to ‘TCP server’ configured by Sn_DIPR & Sn_DPORT(destination
address & port). If the connect-request is successful, the Sn_SR is
changed to SOCK_ESTABLISHED and the Sn_IR(0) becomes ‘1°.

The connect-request fails in the following three cases.

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

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

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

In these cases, Sn_SR is changed to SOCK_CLOSED.

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

a FIN packet is replied back to the peer.

0x08 DISCON
When the disconnect-process is successful (that is, FIN/ACK
packet is received successfully), Sn_SR is changed to
SOCK_CLOSED. Otherwise, TCPyo occurs (Sn_IR(3)=‘1)= and then
Sn_SR is changed to SOCK_CLOSED.
cf> If CLOSE is used instead of DISCON, only Sn_SR is changed to
SOCK_CLOSED without disconnect-process.
If a RST packet is received from a peer during communication,
Sn_SR is unconditionally changed to SOCK_CLOSED.
0x10 CLOSE Close Socket n.
Sn_SR is changed to SOCK_CLOSED.
SEND transmits all the data in the Socket n TX buffer. For more
0x20 SEND details, please refer to Socket n TX Free Size Register
(Sn_TX_FSR), Socket n, TX Write Pointer Register (Sn_TX_WR), and
Socket n TX Read Pointer Register(Sn_TX_RD).
Valid only in UDP mode.
0x21 SEND_MAC

The basic operation is same as SEND. Normally SEND transmits

data after destination hardware address is acquired by the

W7500x Reference Manual Version1.1.0 90 / 399



=)

WIiZnet

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

Valid only in TCP mode.

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

interrupt will occur.

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

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

Socket n RX Read Pointer Register (Sn_RX_RD).

Sn_IR (Socket n Interrupt Register)

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

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

Sn_IR[4:0]

R R R R R

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

[0] CONNECT Interrupt - This is issued one time when the connection with peer is successful
and then Sn_SR is changed to SOCK_ESTABLISHED

[1] DISCONNECT Interrupt - This is issued when FIN or FIN/ACK packet is received.

[2] RECV Interrupt - This is issued whenever data is received from a peer.

[3] TIMEOUT Interrupt - This is issued when ARPr, or TCPr 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_00FF
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

Sn_IMR[4:0]

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

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

0: Disable CONNECT Interrupt

1: Enable CONNECT Interrupt
[1] DISCONNECT Interrupt Mask

0: Disable DISCONNECT Interrupt

1: Enable DISCONNECT Interrupt
[2] RECV Interrupt Mask

0: Disable RECV Interrupt

1: Enable RECV Interrupt
[3] TIMEOUT Interrupt Mask

0: Disable TIMEOUT Interrupt

1: Enable TIMEOUT Interrupt
[4] SENDOK Interrupt Mask

0: Disable SENDOK Interrupt

1: Enable SENDOK Interrupt

Sn_ICR (Socket n Interrupt Clear Register)

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

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

Sn_SR (Socket n Status Register)

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

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

Sn_SR[7:0]

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

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

special control packet as SYN, FIN packet in TCP.

Value Symbol Description

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

status.

0x13 SOCK_INIT This indicates Socket n is opened with TCP mode.
It is changed to SOCK_INIT when Sn_MR (P[3:0]) = ‘0001’ and
OPEN command is ordered.

After SOCK_INIT, user can use LISTEN /CONNECT command.
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0x14 SOCK_LISTEN

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

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

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

0x17 | SOCK_ESTABLISHED

This indicates the status of the connection of Socket n.

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

0x1C | SOCK_CLOSE_WAIT

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

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

0x22 SOCK_UDP

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

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

Unlike TCP mode, data can be transfered without the

connection-process.

0x42 SOCK_MACRAW

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

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

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

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

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

n.

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 command.

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

0x16

SOCK_SYNRECV

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

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

timeout occurs

0x18

SOCK_FIN_WAIT

Ox1A

SOCK_CLOSING

0X1B

SOCK_TIME_WAIT

These indicate Socket n is closing.

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

When Disconnect-process is successfully completed, or

when timeout occurs, these change to SOCK_CLOSED.

0X1D

SOCK_LAST_ACK

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

It changes to SOCK_CLOSED when Socket n received the
timeout

response when

(Sn_IR[TIMEOUT] = “1°).

successfully, or occurs

Sn_PNR (Socket n Protocol Number Register)

Address Offset : 0x0100
Reset value : 0x0000_0000

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

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

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

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

Sn_TTLR (Socket n TTL Register)

Address Offset : 0x0108

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

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

Sn_TTL[7:0]

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

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

command.

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_FRAG[15:0]

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

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

0x00 0x00

Sn_MSSR (Socket n Maximum Segment Register)

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

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

Sn_MSS[15:0]

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

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

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

0x4101_0110

0x05B4
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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]

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

Sn_PORTR configures the source port number of Socket n. It is valid when Socket n is used in
TCP/UDP mode. It should be set before OPEN command is ordered.
Ex) In case of Socket 0 Port = 5000(0x1388), configure as below,
0x4101_0114

0x1388

Sn_DHAR (Socket n Destination Hardware address Register)

Address Offset : 0x0118
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

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

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

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

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

Address Offset : Ox011E
Reset value : 0x0000_0000

3 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_DHAR1 [7:0]

w w w w w w w w w w w w w w w w

Sn_DHAR configures the destination hardware address of Socket n when using SEND_MAC
command in UDP mode or it indicates that it is acquired in ARP-process by CONNECT/SEND

command.

Ex) In case of writing MAC address “00.08.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) In case of reading MAC address “00.08.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]

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

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

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

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

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

0x4101_0120

0x1388

Sn_DIPR (Socket n Destination IP address Register)

Address Offset : 0x0124
Reset value : 0x0000_0000

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

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

R/W | R/W | R/IW

R/W

R/W | R/IW

R/W

R/W | RIW

R/W

R/W

R/W

R/W | R/W | R/W

14 13 12

11

10 9

4

3

Sn_DIPR [15:8]

Sn_DIPR [7:0]

R/W

R/W | R/W | R/IW

R/W

R/W | R/IW

R/W

R/W | RIW

R/W

R/W

R/W

R/W | R/W | 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.

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

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

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

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

192 (0xC0) 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]

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

Sn_KPALVTR configures the transmitting timer of ‘KEEP ALIVE(KA)’ packet of SOCKETn. It is
valid only in TCP mode, and ignored in other modes. The time unit is 5s(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, Auto-keep-alive-process will not operate, and KA packet can be
transmitted by SEND_KEEP command by the host (Manual-keep-alive-process). Manual-keep-

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

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

0x0A

Sn_RTR (Socket n Retry Time Register)

Address Offset : 0x0184
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

Sn_RTR[15:0]

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

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

Register(RTR) is zero, Sn_RTR is valid. The unit of timeout period is 100us(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, CLOSE, SEND, SEND_MAC, SEND_KEEP command).
If the peer does not respond within the RTR time, WZTOE retransmits the packet or issues

timeout.

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

0xOFAQ

Sn_RCR (Socket n Retry Counter Register)

Address Offset : 0x0188
Reset value : 0x0000_0000

31 30 29 28 27 26 25 24 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]

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

Sn_RCR configures the number of time of retransmission of Socket n. When Retry Counter
Register(RCR) is zero, Sn_RCR is valid. When retransmission occurs as many as ‘Sn_RCR+1’,

Timeout interrupt is issued (Sn_IR[TIMEOUT] = ‘1°).

Ex) Sn_RCR = 0x0007
Sn_RC[7:0]

0x07

Sn_TXBUF_SIZE (Socket n TX Buffer Size Register)

Address Offset : 0x0200
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sn_TMS[7:0]

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

Sn_TXBUF_SIZE configures the TX Buffer size of Socket n. Socket n TX Buffer size can be
configured with 0,1,2,4,8 and 16 Kbytes. If a different size is configured, the data can’t be

normally transmitted to a peer.

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

When all Sn_TXBUF_SIZE have been configured, Socket n TX Buffer is allocated with the
configured size in 16KB TX Buffer and is assigned sequentially from Socket 0 to Socket 7.
Socket n TX Buffer can be accessible with 16bits Offset Address ranged from 0x0000 to OxFFFF
regardless of the configured size. (Refer to Sn_TX_WR & Sn_TX_RD).

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

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

Sn_TX_FSR indicates the free size of Socket n TX Buffer. It is initialized to the configured size
by Sn_TX_SIZE. Data bigger than Sn_TX_SIZE should not be saved in the Socket n TX Buffer
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because the bigger data overwrites the previous saved data not yet sent. Therefore, check

before saving the data to the Socket n TX Buffer, and if data is equal or smaller than its
checked size, transmit the data with SEND/SEND_MAC command after saving the data in Socket
n TX Buffer. But, if data is bigger than its checked size, transmit the data after dividing into

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

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

already by the connected peer.

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

0x4600_0204

0x0800

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_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

Sh_TXRP[15:0]

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

Sn_TX_RD is initialized by OPEN command. However, if Sn_MR(P[3:0]) is TCP mode(‘0001’), it

is re-initialized while connecting with TCP.

W7500x Reference Manual Version1.1.0 104 / 399



6‘? IZnet

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

lower 16bits value.

Sn_TX_WR (Socket n TX Write Pointer Register)

Address Offset : 0x020C
Reset value : 0x0000_0000

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

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

Sn_TX_WR is initialized by OPEN command. However, if Sn_MR(P[3:0]) is TCP mode(‘0001’), it
is re-initialized while connecting with TCP.
It should be read or to be updated like as follows.
1. Read the starting address for saving the transmitting data.
2. Save the transmitting data from the starting address of Socket n TX buffer.
3. After saving the transmitting data, update Sn_TX_WR to the increased value as many
as transmitting data size. If the increment value exceeds the maximum value
OxFFFF(greater than 0x10000 and the carry bit occurs), then the carry bit is ignored
and will automatically update with the lower 16bits value.
4. Transmit the saved data in Socket n TX Buffer by using SEND/SEND command
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]

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

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

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

When all Sn_RXBUF_SIZE have been configured, Socket n RX Memory is allocated with the
configured size in 16KB RX Memory and is assighed 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]

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

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

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

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

Sn_RX_RD is initialized by OPEN command. Make sure to be read or updated as follows.
1. Read the starting save address of the received data
2. Read data from the starting address of Socket n RX Buffer.
3. After reading the received data, Update Sn_RX_RD to the increased value as many as the
reading size. If the increment value exceeds the maximum value OxFFFF, that is, is greater
than 0x10000 and the carry bit occurs, update with the lower 16bits value ignored the carry
bit.
4. Order RECY command is for notifying the updated Sn_RX_RD to TOE.

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

0x08
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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]

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

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

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

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

value.

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

0x4101_022C

0x0800
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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

« 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.

14.3 Functional description

Figure 8 shows the RNG block diagram.

A120av
ujsH
A12d

HATDONY

_ APB IF Controller
h (Registers)

k J

[ortelaaas
lotelx1od
[oTelNy

ao
uisy
MY
13sA1D
3a0I

Polynomial
Registers

IS

%@E

n-2 ‘

-

(o]
2]

? é Shift

1 " 2 n-3 n-2 - | Registers
I I I Seed

0 1 2 n-3 n-2 n-1 Registers

n=32

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.

.

\ 4

Change RNG_MODE
(RNG_MODE = 1)

A 4

Change clock source (if need)
(RNG_CLK_SEL)

l

Change seed value (if need)
(RNG_SEED)

v
Change polynomial value
(if need)
(RNG_POLY)

\ 4

Run RNG
(RNG_RUN = 1)

\ 4

STOP RNG
(RNG_RUN = 0)

v
Read generated random
number
(RN)

\ 4

T

Figure 9. Flow chart of RNG operation
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14.4 Registers (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 4

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 4

SEED[15:0]

R/W

[31:0] SEED - seed value of random number generator shift register

These bits written by S/W to set seed value of RNG before start(run) RNG shift

register

RNG clock select register (RNG_CLKSEL)

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

19 18 17 16
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15 14 13 12 1 10 9 8 7 6 5 4

2 1 0

CLKSEL

R/W

[0] CLKSEL - select clock source register of RNG shift register

This bit written by S/W to select clock source of RNG shift register

0 : RNG clock (refer to clock generator block)
1: PCLK

RNG manual mode select register (RNG_MODE)

Address offset : 0x00c
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20

19 18 17 16

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

MODE

R/W

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

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

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

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 - random number of RNG shift register
These bits are read only registers.
RNG polynomial register (RNG_POLY)
Address offset : 0x014
Reset value : 0xE000_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 - 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" + x3% + x¥? + 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 ~iilRigleisxinigiR[aix[nigivisialalgS]olwinoin]sln][~fa]o
af vl vl vl vl vl vl ol Wl Ll o] Bl Ll ol v vl vl Bl Bl vl v vl gl vl v el Bl v w Wl Z
0x000 RNG_RUN Of 0| O of 0] Of O} Of O} Of O] Of O] Of ¢f Of O] O} O] O O} O} O Of O] O} O] O] ¢ B} | 3
reset value 0
0x004 RNG_SEED SEED
reset value 0i{0/0:{0{0i0{0;0}{0:0{0j0{0;0{0{0}0;0{0j0}0{0j0i0;{0{0i0j0:{0}{0i0}0
reset value 0
reset value 0
0x010 RNG_RN RN
reset value oiofoiojoiofoiofoiofoiofoiofoiofoiofofofoioiojoiofoiofojojfofofo
0x014 RNG_POLY POLY
reset value 1i1i1i0floiofoiofoiojoiofoiofoioioioiojojoioioioioloi1foiofoi1]o0
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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paoo | W70 | 29 GPIOA_0
W7500P | 27
PALO1T | W7500 | 30 GPIOA_T
W7500P | 28
PALO2 | 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_CTSO
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
PAL15 | W7500 | 44 GPIOA_15 GPIOA_15
PB_OO | W7500 | 45 GPIOB_0 U_CTSO
W7500P | 45
PB_O1 | W7500 | 46 GPIOB_t U_RTSO
W7500P | 46
PB_O2 | W7500 | 47 GPIOB_2 U_TXDO
W7500P | 47
W7500 | 48
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PB_03 | W7500P | 48 GPIOB_3 U_RXDO

PB_O4 | W7500 | 24 GPIOB_4

PB_O5 | W7500 | 25 GPIOB_5

PB.O6 | W7500 | 16 GPIOB_6
W7500P | 15

PB_O7 | W7500 | 17 GPIOB_7

PB_O8 | 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_o0 | W7500 | 53 U_CTS1 GPIOC_O
W7500P

PC_01 | W7500 | 54 U_RTS1 GPIOC_t
W7500P

PCc_02 | W7500 | 55 U_TXD1 GPIOC_2
W7500P

Pc_03 | W7500 | 56 U_RXD1 GPIOC_3
W7500P

PC_04 | W7500 | 57 GPIOC_4
W7500P

PC_05 | W7500 | g 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 2 GPIOC_9
W7500P

PC_10 | W7500 3 U_TXD2 GPIOC_10
W7500P

PC_11 | W7500 4 U_RXD2 GPIOC_11
W7500P
wrsoo | [
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PC_12 | W7500P | 5 GPIOC_12

pC_13 | W7500 6 GPIOC_13
W7500P

PC_14 | W7500 7 GPIOC_14
W7500P

pC_15 | W7500 8 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_O0_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 - PA_00 Pad alternate function selection register.
These bits are written by S/W.

00 : GPIOA_O

01 : GPIOA_O

10 : PWM6/CAP6

11 : None

PA_01 pad alternate function select register (PA_0O1_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] PAO1AF - PA_01 Pad function selection register.
These bits are written by S/W.
00 : GPIOA_1
01 : GPIOA_1
10 : PWM7/CAP7
11 : None
PA_02 pad alternate function select register (PA_02_AFR)
Address offset : 0x008
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAO2AF
R/W
[1:0] PAO2AF - PA_02 Pad function selection register.
These bits are written by S/W.
00 : GPIOA_2
01 : GPIOA_2
10 : CLKOUT
11 : None
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 - 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 - 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] PAO5SAF - PA_05 Pad function selection register.
These bits are written by S/W.
00 : SSELO
01 : GPIOA_5
10 : SCL1
11 : PWM2/CAP2
PA_06 pad alternate function select register (PA_06_AFR)
Address offset : 0x018
Reset value : 0x0000_0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAO6AF
R/W
[1:0] PAOGAF - PA_06 Pad function selection register.
These bits are written by S/W.
00 : SCLKO
01 : GPIOA_6
10 : SDA1
11 : PWM3/CAP3
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 2 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 - PA_07 Pad function selection register.
These bits are written by S/W.
00 : MISOO0
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
PAOSAF
R/W
[1:0] PAOBAF - PA_08 Pad function selection register.
These bits are written by S/W.
00 : MOSIO
01 : GPIOA_8
10 : RTS1
11 : PWM5/CAP5
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] PAO9AF - PA_09 Pad function selection register.
These bits are written by S/W.

00 : SCLO

01 : GPIOA_9

10 : TXD1

11 : PWM6/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] PA10AF - 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 : 0x02c
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] PA11AF - PA_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] PA12AF - PA_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] PA13AF - PA_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 - 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] PA15AF - PA_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 - PB_00 Pad function selection register.
These bits are written by S/W.
00 : SSEL1
01 : GPIOB_0
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] PBO1AF - PB_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 - 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

W7500x Reference Manual Version1.1.0 126 / 399




=)

WIZnet
R/W
[1:0] PBO3AF - PB_03 Pad function selection register.
These bits are written by S/W.
00 : MOSI1
01 : GPIOB_3
10 : RXDO
11 : None
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 - 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
PBO5SAF
R/W
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[1:0] PBO5AF - 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 - 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] PBO7AF - PB_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

PBOBAF

R/W

[1:0] PBO8SAF - 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

15 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 - 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)

Ad