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1 Documentation conventions

1.1 Glossary

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

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

Alternate Function Controller
Analog-to-Digital Converter
BrownOut Detection

Central Processing Unit

Clock Reset generator

Direct Memory Access

End Of Packet

External Interrupt

General Purpose Input/Output
Infrared Data Association
Input/Output

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

interrupt request

NonMaskable Interrupt

Pad Controller

Phase-Locked Loop

Physical Layer

Point-to-Point Protocol over Ethernet
Power Of Reset

Pulse Width Modulator

Random Access Memory

Random number generator

Status Register

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

System configuration controller

TCPIPCore Offload Engine
Transistor-Transistor Logic

Transmission Control Protocol

Universal Asynchronous Receiver/Transmitter
Universal Serial Bus

User Datagram Protocol

Wake On Lan

Watchdog Timer
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1.2 Register Bit Conventions

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

initial condition:

Key Bit Accessibility
rw Read/Write

r Read Only

r0 Read as 0

r1 Read as 1

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

¢ Two masters :

Cortex-MO core

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

Internal Flas

h memory

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

TCPIP Hardware core

System architecture and AHB-Lite bus architecture shown in
A f A
W7500P
Media Interface
Ethernet PHY
A A
W7500
SWD
L INT TCp/1P Reset
CMO > s ’ CRG
s SRAM | SRAM PO PO CIOCkS<_
(g}
B Resets PLL| | XTAL |« >
»
4 =
A e
Bridge
aoc et
ROM Flash SRAM ’ uDMA | o
Controller Interface Controller (PL230) [T i PWM | . ~
ROM Dual TIMER I
(6 KB) SRAM .
Flash (16KB) UARTO/UART1 | >
aze® | woos |
SPIO/SPI1 [« >
SYSCON
Controller i \ 12C0/12C1 & -
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\ 4

A 4

\ 4

v

A 4

4 f A
W?7500P *
Media Interface|
Ethernet PHY
A A
W?7500
\ 4 \ 4
SWD
L INT TCp/1P Reset
CMO s
z / CRG
=] OA/GPIO Clocks
A SRAM | SRAM B Reset 54_
(B2KB) | (4KE) .0 PLL| | XTAL |«
»
4 o
. A
Bridge
ROM Flash SRAM uDMA | _
Controller Interface Controller (PL230)  |© > o P
ROM Dual TIMER I
(6 KB) SRAM
Flash (16KB) UARTO/UARTL |
o | woos |
SPIO/SPI1 [«
SYSCON
Controller 12C0/12C1 |1

2.2
2.21

AHB-Lite BUS

Figure 1 W7500P System Architecture

\ 4

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

Two APB BUSs

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

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

real time clock,

configuration, PAD MUX controller)

Memory organization

Introduction

12bits analog digital converter,

clock controller,

10

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

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

significant.

W7500P Datasheet Version1.0.6 16 / 123



dﬂ?IZnet

2.2.2 Memory map

0x4700_0000

TCP/IP
0x4600_0000
GPIOD
0x4500_0000
GPIOC
0x4400_0000
GPIOB
OXFFFF_FFFF 0x4300_0000
GPIOA
0x4200_0000
~ L
P L - reserved €T
T resenved T 0x4100_6000 Flash Control
0x4100_5000 DMA
0x4100_4000 10 CONFIG
0xE010_0000 0x4100_3000 NORMALMUX
MO Periphrals 0x4100_2000 CLKRST
0xE000_0000 0x4100_1000 ADC
0x4100_0000 >
/ -
P 5 - reserved T
T reserved il 0x4002_0000 System Control
0x4001_FO00 |- 2
/ e
0x4500_0000 - reserved T
Peri
eripherals (APB, AHB) 0x4000_E000 UARTL
0x4000_D000 UARTO
0x4000_0000 0x4000_C000 SSPL
0x4000_B000 SSPO
0x4000_A000 Y]
0x4000_9000 120
0x4000_8000 RNG
0x4000_7000 UART2
0x4000_6000 WM
P reserved L 0x4000_5000 C
-1 a1 - reserved :j
ouon 06— oom. e
- DUAL TIMERO
0x4000_1000 WDOG
0x4000_0000
0x2000_4000 0x2000_4000
sram (16KB) sram (16KB)
0x2000_0000 0x2000_0000
;; reserved :f
0x1002_0000
j; reserved :; flash (128KB)
0x1000_0000
// //
0x0002_0000 reserved
flash (128KB
ash (128KB) 0x0000_1000 o pra—
0x0000_0000 0x0000_0000
BOOT PIN : LOW(0) BOOT PIN : HIGH(1)
TEST PIN : LOW(0) TEST PIN : LOW(0)
Normal operation mode Boot mode
Figure 2 W7500P memory map
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3 System configuration controller (SYSCFQG)

3.1 Introduction

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

e Information about the cause of the last reset

4 Interrupt and events

4.1 Introduction

W7500P contains interrupt service and event service as below
* 26ea interrupt request (IRQ) lines.
*  One NonMaskable Interrupt (NMI).

*  One event signal

4.2

Table 1 describes the W7500P interrupt assignments.

Interrupt assignments

Table 1 W7500P interrupt assignments

IRQ/NMI Device Description Address
NMI Watchdog Watchdog interrupt 0x0000_0008
IRQ[O] SSPO SSPO global interrupt 0x0000_0040
IRQ[1] SSP1 SSP1 global interrupt 0x0000_0044
IRQ[2] UARTO UARTO global interrupt 0x0000_0048
IRQ[3] UART1 UART1 global interrupt 0x0000_004C
IRQ[4] UART2 UART?2 global interrupt 0x0000_0050
IRQ[5] 12CO 12C0 global interrupt 0x0000_0054
IRQ[6] 12C1 12C1 global interrupt 0x0000_0058
IRQ[7] GPIOA GPIOA global interrupt 0x0000_005C
IRQ[8] GPIOB GPIOB global interrupt 0x0000_0060
IRQ[9] GPIOC GPIOC global interrupt 0x0000_0064
IRQ[10] GPIOD GPIOD global interrupt 0x0000_0068
IRQ[11] DMA DMA channel 1 ~ channel 5 interrupt 0x0000_006C
IRQ[12] Dualtimer0Q Dualtimer0 global interrupt 0x0000_0070
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IRQ[13] Dualtimer1 Dualtimer1 global interrupt 0x0000_0074
IRQ[14] PWMO PWMO global interrupt 0x0000_0078
IRQ[15] PWM1 PWM1 global interrupt 0x0000_007C
IRQ[16] PWM2 PWM2 global interrupt 0x0000_0080
IRQ[17] PWM3 PWM3 global interrupt 0x0000_0084
IRQ[18] PWM4 PWM4 global interrupt 0x0000_0088
IRQ[19] PWM5 PWM5 global interrupt 0x0000_008C
IRQ[20] PWM6 PWMé6 global interrupt 0x0000_0090
IRQ[21] PWM7 PWM?7 global interrupt 0x0000_0094
IRQ[22] reserved 0x0000_0098
IRQ[23] ADC ADC acquisition end interrupt 0x0000_009C
IRQ[24] TCPIP TCPIP global interrupt 0x0000_00A0
IRQ[25] EXT_INT External pin interrupt 0x0000_00A4
IRQ[26] reserved 0x0000_00A8
IRQ[27] reserved 0x0000_00AC
IRQ[28] reserved 0x0000_00B0
IRQ[29] reserved 0x0000_00B4
IRQ[30] reserved 0x0000_00B8
IRQ[31] reserved 0x0000_00BC
4.3 Event

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

*  When after DMA process finished

5 Power supply

5.1 Introduction

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

5.2 Voltage regulator

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

*  There is no power down or sleep mode
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5.3 Power supply supervisor

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

arrive first and be greater or equal to 0.6V

VDD15

0.6V, |
I
I
|

PORB
Figure 3 POR reset waveform
5.4 Low-power modes

W7500P is in RUN mode after a system or power reset. There are two low power modes to save
power when the CPU does not need to be kept running. These modes are useful for instances
like when the CPU is waiting for an external interrupt. Please note that there is no power-off
mode for W7500P.

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

* Deep Sleep mode

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

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

5.4.1 Sleep mode

W7500P has two kinds of sleep modes. One is Sleep mode and the other is Deep sleep mode.
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Two of them are almost the same except the clock gated peripherals kinds. Table 2 shows the

Sleep mode summary.

Table 2 W7500P sleep mode summary

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

5.4.2 Peripheral clock gating

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

*  ADC clock (ADCCLK)

*  SSPO, SSP1 clock (SSPCLK)

*  UARTO, UART1 clock (UARTCLK)

e Two Timer clocks (TIMCLKO, TIMCLK1)

» 8ea PWM clocks (PWMCLKO ~ PWMCLK?)

*  WDOG clock (WDOGCLK)

*  Random number generator clock (RNGCLK)

6 System tick timer

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

6.2 Features

Simple 24bit timer.
Clocked internally by the system clock or the system clock/2.
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6.3

Functional description

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

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

software.

Since the SysTick timer is a part of the Cortex-MO0, 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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7 TCPIPCore Offload Engine (TOE)
7.1 Introduction
The TCP/IPCore Offlead Engine (TOE) is a Hardwired TCP/IP embedded Ethernet controller
that provides easier Internet connection to embedded systems. TOE enables users to have
Internet connectivity in their applications by using the TCP/IP stack.
WIZnet‘s Hardwired TCP/IP is the market-proven technology that supports TCP, UDP, IPv4, ICMP,
ARP, IGMP, and PPPoE protocols. TOE embeds the 32Kbyte internal memory buffer for the
Ethernet packet processing. Using TOE allows users to implement the Ethernet application by
adding the simple socket program. It’s faster and easier than using any other Embedded
Ethernet solutions. 8 independent hardware sockets can be used simultaneously.
TOE also provides WOL (Wake on LAN) to reduce power consumption of the system.
7.2 Features
e Supports Hardwired TCP/IP Protocols : TCP, UDP, ICMP, IPv4, ARP, IGMP, PPPoE
*  Supports 8 independent sockets simultaneously
e Supports Power down mode
e Supports Wake on LAN over UDP
* Internal 32Kbytes Memory for TX/RX Buffers
*  Not supports IP Fragmentation
7.3 Functional description
Figure 4 shows the TOE block diagram.
o RXC
4 Register Controller ¢ Ll ™xC
J RXCN
Yl | Common Socket L % P(()CLN
Register Register MII Toup
TCPIPCore Controller% E)TSDV
>  Memory Controller ¢ ; $)><<EB:O] -
TXD[3:0] ,
X RX
Memory Memory | woc mgg E
ANT Controller< MDI "

Figure 4 TOE block diagram
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7.4 TOE Memory map

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

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

access method.
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BlOCkS Valid Range: Physical
Base address 16bits Offset Address[15:0] 16KB RX Memory
P 0x3FFF
0x461F_0000 | socket 7 RX Buffer OrFFFE /oxzzzc Socket 7
RX Buffer (2KB)
0x461E_0000 | Socket 7 TX Buffer GiEsRe i
Socket 6
0x461D_0000 | Socket 7 Register oxEO0D oxaone| X Buffer (ZKB)
OXEFFF
Socket 5
0x461C_0000 | Reserved . oae| RX Buffer (2KB)
. X
0x461B_0000 | Socket 6 RX Buffer Socket 4
Socket 7 RX Buffer foE2C RX Buffer (2KB)
0x461A_0000 | socket 6 TX Buffer 0x2000
s Socket 3
i iy RX Buffer (2KB
0x4619_0000 | socket 6 Register 0x1800 uffer (2KB)
0x1000
0x4618_0000 OXOFFF Socket 2
= Reserved oriosg| X Buffer (2KB)
OXOFFF
0x4617_0000 | Socket 5 RX Buffer Geos00 " Socket 1
0x4616_0000 | Socket 5 TX Buffer ouosoo| < PUITr (2EB)
0x0000 Socket 0
0x4615_0000 | Socket 5 Register RX Buffer (2KB)
0x0000
0x4614_0000 | Reserved
0x4613_0000 | Socket 4 RX Buffer :
Physical
0x4612_0000
! Socket 4 TX Buffer 16KB TX Memory
0x4611_0000 | Socket 4 Register OX3FFF skt
ocket
0x4610_0000 | Reserved OHFF TX Buffer (2B)
0x3800
0x460F_0000 | Socket 3 RX Buffer Fo0p Socket 6
3000 TX Buffer (2KB)
0x460E_0000 iy
X460E_ Socket 3 TX Buffer g0 Socket 5
0x460D_0000 | Socket 3 Register : oaasoo| | buffer (2KB)
Socket 4
0x460C_0000 | Reserved . X BS?feer (2KB)
Socket 1 TX Buffer arac - 0x2000
0x460B_0000 | Socket 2 RX Buffer Socket 3
: TX Buffer (2KB)
0x460A_0000 | Socket 2 TX Buffer 0x1800
1000 Socket 2
0x4609_0000 | Socket 2 Register *OFFF octono| < Buffer (2KB)
0xOFFF
Socket 1
0x4608_0000 Reserved 0x0800 EX::OSOC TX Buffer (2KB)
0x4607_0000 | Socket 1 RX Buffer Socket 0
0x0000 TX Bufer (2KB)
0x4606_0000) | Socket 1 TX Buffer . 0x0000
0x4605_0000 | Socket 1 Register
/" OXFFFF
0x4604_0000 | Reserved Reserved
/ u
/ i
0x4603_0000 | Socket 0 RX Buffer Socket 0 Register
: 0x0000
0x4602_0000 | Socket 0 TX Buffer
/ P OXFFFF
0x4601_0000 | Socket 0 Register Reserved
~ B
0x4600_0000 | Common Register Common Register
0x0000

Figure 5. Register & Memory Organization
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