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1. Introduction

HS-WIZ810SIO is the internet offload network module that includes W5100S
(TCP/IP hardwired chip, include PHY), MAG-JACK (RJ45 with X’FMR) with other
glue logics. It can be used as a component and no effort is required to interface
W5100S and Transformer.

The HS-WIZ810SIO is an ideal option for users who want to develop their

Internet enabling systems rapidly.

For the detailed information on implementation of Hardware TCP/IP, refer
to the W5100S Datasheet.

HS-WI1Z810SI10 consists of W5100S and MAG-JACK.

® TCP/IP, Ethernet MAC : W5100S
® FEthernet PHY : Included in W5100S

® Connector : MAG-JACK(RJ45 with Transformer)

1.1. Feature

® Support Hardwired Internet protocols

: TCP, UDP, WOL over UDP, ICMP, IGMPv1/v2, IPv4, ARP, PPPoE
Support 4 independent SOCKETs simultaneously

Supports half/full duplex operation

Support SOCKET-less command

: ARP-Request, PING-Request

Support Ethernet Power down mode & Main Clock gating for power save
Support Wake on LAN over UDP

Supports high speed SPI Interface (SPI mode 0/3)

Internal 16Kbytes Memory for TX/ RX Buffers

10BaseT/100BaseTX Ethernet PHY Integrated

Support Auto Negotiation (Full and half duplex, 10 and 100-based )
Supports Wake On LAN

Support Auto-MDIX only when Auto-Negotiation mode

3.3V operation with 5V I/0 signal tolerance

Interfaces with two 2.54mm pitch 1 x 6 header pin

Very small form factor: 23mm x 25mm (PCB size)
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2. Pin assignment & description

2.1. Pin assignment

GND

3viD

MN3D

KC

< TOP side view >

I J2

GND | 1 1 GND
GND | 2 Q 2 Q 3V3D
MOSI | 3 Q 3 O 3v3D
SCLK | 4 Q 4@ NC
SCSn | 2 O 5@ RSTh
INTn | 6 Q EO MISO

< Pin assignment >
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2.2. Pin description

Pin No. I/0

Pin Name

Description

GND

Ground

GND

Ground

MOSI

SPI Master Out Slave In
This pin is used to SPI MOSI signal pin.

SCLK

SPI Clock
This pin is used to SPI Clock Signal pin.

J1

SCSn

SPI Slave Select : Active Low
This pin is used to SPI Slave Select signal

Pin when using SPI interface.

INTNn

Interrupt : Active low

This pin indicates that W5100S requires
MCU attention after socket connecting,
disconnecting, data receiving timeout, and
WOL (Wake on LAN). The interrupt is
cleared by writing IR Register or Sn_IR
(Socket n-th Interrupt Register). All

interrupts are maskable.

GND

Ground

3Vv3D

Power : 3.3 V power supply

3Vv3D

Power : 3.3 V power supply

J2

RSTn

Reset : RSTn initializes W5100S. RSTn
must be asserted to Low longer than
500ns. After asserted RSTn,

W5100S spends 60.3ms for initialization.
Low : W5100S initialized.

High : Normal Operation.

MISO

SPI Master In Slave Out
This pin is used to SPI MISO signal pin.
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3. Device SPI operations

HS-WIZ810SI10 is controlled by a set of instruction that is sent from an external
host, commonly referred to as the SPI Master. The SPI Master communicates
with W5100S on WIZ810SIO via the SPI bus, which is composed of four signal
lines: Slave Chip Select (SCSn), Serial Clock (SCLK), MOSI (Master Out Slave
In) and MISO (Master In Slave Out).
The SPI protocol defines four modes for its operation (Mode 0-3). Each mode
differs according to the SCLK polarity and phase - how the polarity and phase
control the flow of data on the SPI bus. The W5100S operates as SPI Slave device
and supports the most common modes - SPI Mode 0 and 3.
The only difference between SPI Mode 0 and 3 is the polarity of the SCLK signal
at the inactive state. With SPI Mode 0 and 3, data is always latched in on the
rising edge of SCLK and always output on the falling edge of SCLK.

3.1. Process of using general SPI Master device

Configure Input/Output direction on SPI Master Device pins

Configure SCSn as ‘High’ on inactive

. Configure SCSn as ‘Low’ (data transfer start)

. Write Control Byte for transmission on SPDR register

. Write target address for transmission on SPDR register (SPI Data Register)
. Write desired data for transmission on SPDR register

. Wait for reception complete

© N O U A WN R

. If all data transmission ends, configure SCSn as ‘High’

ontrol Ph ddress Fh Data Phase

S|.' B '.-|i.=

Control Byte 16 bits Cffset Address Drata 1 I Data

N>=1

BE 7le|s|&a|2)2|1|0)15(14(13(12)|11|10| % S|ajafz(1fa]7 jz|1|o

m

< W5100S SPI Frame Format >
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SP1 Frf:lme Start
SCSn . 5C5n should be remained low until 5Pl Frame Transmission done

MODE 3 0 1 2 3 4 5 & 7 B 9% 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 2% 26 27 28 29 30 31
T

SCLK

OP Code(Write 0xF0) 15 bits Dffsat Address B bits Data 1

wos —{0E0HERRRRRARRRRRERRRERERRARR

MISO —1—{ 0X00 X 0X01 X 0X02 X %00 )—

SPI Frar'rllc End

SCSn —_—5C%n should be remained low until 5Pl Frame Transmission don

32 33 34 35 35 37 18 39 8N+ 16 an+24

SCLK

4 bits Data ; & hits Data s

vos —(BERRREREEARREAREARARABRERARARER

MISO —( 0X00 X 0X00 X 0X00 X 0OX00 J—y—

< Control, Address and DATA Sequence Diagram >

3.2. Read processing

The READ processing is entered by driving SCSn low, followed by the Address,
the OP code, the Data Length and the Data byte on MOSI. The OP code (OP) is
defined type of the READ OP and WIRTE OP. On OP = 0xOF, the read operation is
selected. On OP = 0xFO, the write operation is selected.

In W5100S SPI mode, the Byte READ processing and the burst READ processing
are provided. The Byte READ processing takes 3 instructions which is consist of
the 8-bit OP code(0x0F),16-bit Address and 8-bit Data. Otherwise, The Burst
READ processing only takes the Data instruction after the setting of the burst
read processing. The MISO pin should be selected by driving MISO low after the
falling edge of the SCSn.
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SPI Frame Start
i

5CSn r4———————————5C3n should be remained low until SPI Frame Transmission dong——o—

MODE 3 O 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 311
==
'

SCLK

i
M I

OF Code{Read (n0F) 16 hits Offset Address B bits Data .

wos —{ARERARRRRRARRRREARERRREAN

MISO —:‘—( 0X00 X Ox01 X oxo2 :I: Data Value }7

SPI Frame End

§C5n ——5C5n should be remained low until SPI Frame Transmission done

32 33 34 33 36 37 38 39 . 8N+ 16 BN+ 24
SCLK

& bits Data ; 8 bits Data .

S R T R
vost — AR RRARKARANRARKRARARRAN AN
Wiso ——{ owevmn Y oo Y omvawe Y\ oo

< Read Sequence >

/* Pseudo Code for Read data of 8bit per packet */
#define data_read_command 0x00

uint16 addr; // Address : 16bits

int16 data_len; // Data length :15bits

uint8 data_buf[]; // Array for data

SpiSendData(); // Send data from MCU to W5100S
SpiRecvData(); // Receive data from W5100S to MCU

{
ISR_DISABLE(); // Interrupt Service Routine disable

CSoff(); // CS=0, SPI start

// OP Read command
SpiSendData (0xOF);

/1 SpiSendData
SpiSendData(((addr+idx) & OxFF00) >> 8);  // Address byte 1
SpiSendData((addr+idx) & OxOOFF); // Address byte 2

// Read data:On data_len> 1, Burst Read Processing Mode.

for(int idx = 0; idx<data_len; idx++)
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SpiSendData(0); // Dummy data

data_buf[idx] = SpiRecvData(idx); // Read data
3
CSon(); // CS=1, SPl end
ISR_ENABLE(); // Interrupt Service Routine disable

3

3.3. Write processing

The WRITE processing is entered by driving SCSn low, followed by the Address,
the OP code, the Data Length, and the Data byte on MISO.

In W5100S SPI mode, the Byte WRITE processing and the Burst WRITE processing
are provided. The Byte WRITE processing takes 3 instructions which is consist of
the 8-bit OP code(0xF0), the 16-bit Address and 8-bit Data. Otherwise, The Burst
WRITE processing only takes the Data instruction after the setting of the Burst
WRITE processing. The MOSI pin should be selected by driving MOSI low after the
falling edge of the SCSn.

5Pl Frame Start

5CSn r4———————————5C5n should be remained low until SPI Frame Transmission done———

|
MODE 3/ 0 1 2 3 4 5 6 7 B % 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
== T

SCLK

OF Code(Write 0xFO) 16 bits Offset Address £ bits Data 1

wos —(000RE0RARRAARER0AERERERARRR

MISO 4;—< QX00 X 0X01 X X0z X OX00 )7

5PI Fran’lle End

5CSn ————————=5CSn should be remained low until SPI Frame Transmission dom_—-i

32 33 34 35 36 37 38 39 8N +16 aN+24 |
|

SCLK

8 bits Data ; & bits Data n

wos —(JARBRAABEARGARAEAARAAAGRAARARREA

MISO —( 0%00 X 0X00 X 0X00 X 0X0D J—y—

< Write Sequence >

/* Pseudo Code for Write data of 8bit per packet */
#define data_write_command 0x80
uint16 addr; // Address : 16bits
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int16 data_len; // Data length :15bits
uint8 data_buf[]; // Array for data

{
SpiSendData(); //Send data from MCU to W5100S

ISR_DISABLE();// Interrupt Service Routine disable
CSoff();// CS=0, SPI start

/ /0P Write command

SpiSendData(0xFO0);

SpiSendData(((addr+idx) & OxFF00) >> 8); // Address byte 1
SpiSendData((addr+idx) & OxO0FF); // Address byte 2

// Write data: On data_len> 1, Burst Write Processing Mode.
for(int idx = 0; idx<data_len; idx++)
SpiSendData(data_buf[idx]);

CSon(); // CS=1, SPl end
[INCHIP_ISR_ENABLE(); // Interrupt Service Routine disable

3

HS-WIZ810SIO User Manual TEI: 028-86128089 /0755-86066647

www.hschip.com

8




[ L.EE '!Eﬂ
@IZnet = E'a,!i =

4. Timing diagram

4.1. Reset Timing

i Reset E Normal E Low frequency E MNormal
E state : state | state | state
1 ] i i
i . : L, .
1 h i i N I i
' Trst ! A 1 TFL! T
" '= : = ;
RSTn \ / 5 P ;
T : . !
I 5TA ] ' :
Internal b |
Reset 1 Tpast N
L !

]

Clock Switch!®)

P —————Th

|

100Mhz Clock 25Mhz Clock 100Mhz Clock
Symbol Description Min Typ Max
Thet Reset Time 210 ns 330 ns 560 ns-
Tera Stable Time - 60.3 ms
Th Fast to Low Time by MRZ[CLKSEL] 100 ns
Fast to Low Time by PHYCR1[Reset] or
Tr 300 ns
PHYCR1[PWDN]
TepsT PHY Auto Reset Time 0.6 ms
TepsT PHY Power Down Time 200 us
TersT Clock Switch Time 200 ns
T Low to Fast Time by MRZ[CLKSEL] 100 ns
Low to Fast Time by PHYCR1[Reset] or
Tir 100 ns
PHYCR1[PWDN]

*COMMENT: PHY Power-down Mode has Tg and Tie (In PHY Power-down Mode, SYS_CLK switches to Low
Clock. After Tg, User can be disable PHY Power-down Mode. )
*CAUTION: User must not set PHY Auto Reset and PHY Power-down Maode at the same time
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4.2. SPI Access Read Timing

D Teay

:\_/_\_/_\_/_\_/_\_/_\_/_\_/_\J_\_/_\_E
><'—><—><—>c*x—x—)c'ﬁ<7

Symbol Description Min Max Units
Fscx SCK Clock Frequency 70 MHz
Tess SC5n Setup Time 3 SYS_CLK | ns
Tesn SC5n Next Time 2 5Y5_CLK | ns
Tos Data In Setup Time 3 | ns
Tox Data In Hold Time 3 ns
To Data Invalid Time 7 ns
Tor Data Ready Time 6 SYS_CLK + 30 ns

4.3. SPI Access Write Timing

Most ).( X, Xusxm m)( )(o.—,)( )(

m~.—¢

Symbol Description Min Max Units
Foex SCK Clock Frequency 70 MHz
Tess SCSn Setup Time 3 5YS_CLK ns
Teey SCSn Next Time 2 5YS_CLK ns
Tos Data In Setup Time 3 ns
Tox Data In Hold Time 3 ns
Toi Data Invalid Time 7 ns
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5. Dimensions

N(—l 6.1 Omm—>‘“

. = <
1\——000000-
N
()

O-

2. 54mm

Q0000

WIZ81@5io Verl.®

<2/, 0Omm—>
[S—25. 00mm—>

5. 90mm
<>
w%
N
=]
?l_

<23, 00mm—>

Tip:
For more information about chip W6100 and i1ts application, please
visit http://www.hschip.com/down.aspx?Typeld=55&F1d=t14:55:14
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