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USB to Fast Ethernet/HomePNA Controller

USB to Fast Ethernet/HomePNA Controller

Features

Single chip USB to 10/100Mbps Fast Ethernet and

1/10Mbps HomePNA and HomePlug Network

Controller

Compliant with USB specification 1.0 and 1.1 and

20

- Full/High Speed USB Device with bus power
capability

-+ Support 4 endpoints on USB

|EEE 802.3u 100BASE-T, TX, and T4 Compatible

Embedded 7K*16 bit SRAM, 256*16 bit SRAM

and 8 FIFOs

Document No.: AX172-4/ V1.4/ DEC, 20/02

Supports suspended mode and remote wakeup
(link_up or magic packet or external pin)

Optional PHY power down mode for power saving
Support  (94¢c56/93c66) 256/512 bytes seriad
EEPROM (used for saving USB Descriptors)
Support automatic loading of Ethernet 1D, USB
Descriptors and Adapter Configuration from
EEPROM on power-on initialization

External PHY loop-back diagnostic capability
Small form factor with 80-pin LQFP package
Single 12MHz clock input, pure 3.3V operation

Support both fu”_dup'ex or ha'f_dup'ex operation *|EEE isaregistered trademark of the Institute of Electrical and Electronic

Engineers, Inc.
on F?St Ethernet *All other trademarks and registered trademark are the property of their
Provides a MIl port for both Ethernet and respective holders.

HomePNA/ HomePlug PHY interface

Product description

The AX88172 USB to Fast Ethernet/HomePNA/HomePlug Controller is a high performance and highly integrated
Controller with embedded 7K* 16 bit SRAM. The AX88172 contains a USB interface to host CPU and compliant with
USB Standard V1.0, V1.1 and V2.0. The AX88172 could be used for both 10M/100M bps Fast Ethernet function based on
IEEE802.3 / IEEE802.3u LAN standard and 1M/10M HomePNA standard. The AX88172 supports media-independent
interface (MII) to simplify the design on implementing Fast Ethernet and HomePNA functions.

System Block Diagram
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1.0 Introduction

1.1 General Description:

The AX88172 USB to Fast Ethernet Controller isahigh performance and highly integrated USB bus Ethernet Controller
with embedded 7K* 16 bit SRAM. The AX 88172 supported Full/High Speed USB Device with bus power capability. The
AX88172 implements both 10Mbps and 100M bps Ethernet function based on IEEE802.3/ IEEE802.3u LAN standard.
The AX88172 supports media-independent interface (MII) to simplify the design on implementing Fast Ethernet and
HomePNA functions.

AX88172 uses 80-pin LQFP low profile package, 12MHz operation for USB and 25MHz operation for Ethernet, CMOS
process with pure 3.3V operation.

1.2 AX88172 Block Diagram:

MDC
MDIO
STA  |&1—»
7K* 16 kg Memory Arbiter
SRAM i
EECS USB to MAC 41—
EECK Ethernet Core
<4——p| SEEPROM : MIl /1F
EEDI Bridge
Loader I/F

EEDO ¢ ¢

USB Core and Interface

DM/DP

Fig—1 AX88172 Block Diagram
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1.3 AX88172 Pin Connection Diagram

The AX88172 is housed in the 80-pin plastic light quad flat pack.

e mm . 2188877 <
3 3 8 9 % 8§ € 8 8 2 % 5 & % 5 & & & & B
VDD | & o | vss
RST_TYPE 62 39 RXDV
NC | 38 RXER
NC | & 7 | VDD
NC | 36 RXD3
NC | % 3% RXD2
NC | & ASI X u RXD1
ANA_XIQ | 33 RXDO
Voo AX88172 o | von
CLKI | ™ s | VDD
TESTMODE | ™ 3 TXEN
RESET/RESET | 72 2 TXD3
VSS | 2 TXD2
VDD | ™ z TXD1
PVDD | 7 % TXDO
pvss | 7 e CRS
ve | 7 2 TXCLK
EPTEST | ™ = NC
XINI2M | 7 O 2 coL
XOUT12M | # 2 | VDD
BN e e N0 5 B R OB R B B R & B B
72292222 0858555585355;
S88 8B B8 © o5

NdNIHVMLX3

Fig —2 AX88172 Pin Connection Diagram
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2.0 Signal Description

The following terms describe the AX88172 pin-out:
All pin names with the “/” suffix are asserted low.
The following abbreviations are used in following Tables.

I Input PU Internal Pull Up (100K)
o Output PD Internal Pull Down (100K)
1/0 I nput/Output P Power Pin

oD Open Drain

SIGNAL TYPE | PIN NO. DESCRIPTION
R1 I 1 Constant-votage pin
A 6.2K+ 1% resistorsis connected to AV SS. Be sure to make the line
between R1 and each resistor as short as possible.

AVDD P 2 Power supply pin for analog circuits +3.3V DC

AVSS P 3 Power supply pin for analog circuits Ground

AVSS P 4 Power supply pin for analog circuits Ground

DP B 5 USB dataline Datat+

AVSS P 6 Power supply pin for analog circuits Ground

DM B 7 USB dataline Data-

AVSS P 8 Power supply pin for analog circuits Ground

AVDD P 9 Power supply pin for analog circuits +3.3V DC

[EXTWAKEUP I/PU 10 Remote-wakeup trigger from external pin. It active low
and should be keep low over 2 clocks (12MHz)

NC B 11 For testing

NC B 12 For testing

VDD P 13 Power Supply for logic circuits: +3.3V DC.

MDC 0] 14 Station Management Data Clock: The timing reference for MDIO.

All datatransferson MDIO are synchronized to the rising edge of this
clock. MDC is a 2.5MHz frequency clock output.

MDIO 1/0/PU 15 Station Management Data Input/Output: Serial data input/output
transfers from/to the PHY's. The transfer protocol conforms to the
|EEE 802.3u MII specification.

NC ®) 16 For testing

NC O] 17 For testing

NC 0] 18 For testing

NC ®) 19 For testing

VSS P 20 Power Supply: +0V DC or Ground Power.

VDD P 21 Power Supply for logic circuits: +3.3V DC.

COL I 22 Callision: this signal is driven by PHY when callision is detected.

NC 23 No connection

TX_CLK I 24 Transmit Clock: TX_CLK is a continuous clock from PHY. It
provides the timing reference for the transfer of the TX _EN and
TXD[3:0] signalsfrom the MII port to the PHY'.

CRS I 25 Carrier Sense: Asynchronous signal CRS is asserted by the PHY
when either the transmit or receive medium is non-idle.

TXD[3:0] 0 29, 28, 27, |Transmit Data: TXD[3:0] is transition synchronously with respect to

26 the rising edge of TX_CLK. For each TX_CLK period in which
TX_EN is asserted, TXD[3:0] are accepted for transmission by the
PHY.
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0 30 Transmit Enable: TX_EN istransition synchronously with respect to
the rising edge of TX_CLK. TX_EN indicates that the port is
presenting nibbles on TXD [3:0] for transmission.

VDD P 31 Power Supply for logic circuits: +3.3V DC.

RX_CLK I 32 Receive Clock: RX_CLK is a continuous clock that provides the
timing reference for the transfer of the RX_DV, RXD[3:0] and
RX_ER signals from the PHY to the MII port of the MAC.

RXDI[3:0] I 36, 35, 34, |Receive Data: RXD[3:0] is driven by the PHY synchronously with
33 respect to RX_CLK.

VDD P 37 Power Supply for logic circuits: +3.3V DC.

RX_ER I 38 Receive Error: RX_ER is driven by PHY and synchronous to

RX_CLK, isasserted for one or more RX_CLK periods to indicate to
the port that an error has detected.

RX_DV I 39 Receive Data Vdid: RX_DV is driven by the PHY synchronously
with respect to RX_CLK. Asserted high when valid datais present on
RXD [3:0].

VSS P 40 Power Supply: +0V DC or Ground Power.

VDD P 41 Power Supply for logic circuits: +3.3V DC.

TESTO I/PU 42 Test Pin: This pin for test purpose only.
Pull up the pin or keep no connection for normal operation.

TEST1 I/PU 43 Test Pin: This pin for test purpose only.
Pull up the pin or keep no connection for normal operation.

GPIO[2:0] [/O/PU | 46, 45, 44 |General Purpose Input/ Output Pins.

/PHYRST O] 47 Output for reset PHY active low

PHYRST O] 43 Output for reset PHY active high

VSS P 49 Power Supply: +0V DC or Ground Power.

NC I/PD 50 For testing

NC I/PD 51 For testing

LED o 52 LED indicator: When link FS, drives logic high always. When link

HS, the pin driveslogic low. and it will drives high/low a period when
line has activity (data transfer).

VDD P 53 Power Supply for logic circuits: +3.3V DC.

NC I/PD 54 For testing

NC ID 55 For testing

EECS ®) 56 EEPROM Chip Select: EEPROM chip select signdl.

EECK ®) 57 EEPROM Clock: Signal connected to EEPROM clock pin.

EEDI ®) 58 EEPROM Data In: Signal connected to EEPROM data input pin.
EEDO I/PD 59 EEPROM Data Out: Signal connected to EEPROM data output pin.
VSS P 60 Power Supply: +0V DC or Ground Power.

VDD P 61 Power Supply for logic circuits: +3.3V DC.

RST_TYPE I/PU 62 This pin define the assert level of Reset (pin 72)

When ="1" or NC, reset signal is active High
When ='0', reset signal is active Low

NC I/PD | 63, 64, 65, |For testing
66, 67
ANA_XIQ I 68 Sets the IQ mode

This pin is used during testing. It must be set to low in IQ
measurement mode.

0: 1Q mode

1: Normal operation mode
VDD P 69 Power Supply for logic circuits: +3.3V DC.
CLKI I/PD 70 Externa 60MHz input
TESTMODE I/PD 71 For testing (TESTMODE)

0: Normal operation mode
1: External clock Synchronization mode
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RESET/RESET I 72 Reset/Reset
Reset is active high/low depend on RST_TYPE (pin 62) definition.
When assert, place AX88172 into reset mode immediately. Reset
complete loads the EEPROM data.

VSS P 73 Power Supply: +0V DC or Ground Power.

VDD P 74 Power Supply for logic circuits: +3.3V DC.

PVDD P 75 Power supply pin for PLL and oscillator circuits +3.3V DC

PVSS P 76 Power supply pin for PLL and oscillator circuits +0V DC or Ground
Powe

VC I 77 Monitor pin for two PLL charge pumps
Connect to GND on PCB when actually using

PTEST I 78 Charge pump monitor ON/OFF:
Connect to GND on PCB when actually using

XIN12M I 79 12M crystal oscillator input

XOUT12M 6] 80 12M crystal oscillator output

Tab - 1 PIN signas
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3.0 EEPROM Memory Mapping

EEPROM HIGH BYTE LOW BYTE
OFFSET
00H RESERVED WORD COUNT FOR PRELOAD
01H *FLAG
02H HIGH-SPEED LENGTH OF DEVICE HIGH-SPEED EEPROM OFFSET OF DEVICE
DESCRIPTOR (BYTE) DESCRIPTOR
03H HIGH-SPEED LENGTH OF CONFIGURATION HIGH-SPEED EEPROM OFFSET OF
DESCRIPTOR (BYTE) CONFIGURATION DESCRIPTOR
04H NODE ID 1 NODE ID 0
05H NODEID 3 NODE ID 2
06H NODEID 5 NODE ID 4
07H LANGUAGE ID HIGH BYTE LANGUAGE ID LOW BYTE
08H LENGTH OF STRING INDEX 1 EEPROM OFFSET OF STRING INDEX 1
09H LENGTH OF STRING INDEX 2 EEPROM OFFSET OF STRING INDEX 2
0AH LENGTH OF STRING INDEX 3 EEPROM OFFSET OF STRING INDEX 3
OBH LENGTH OF STRING INDEX 4 EEPROM OFFSET OF STRING INDEX 4
OCH LENGTH OF STRING INDEX 5 EEPROM OFFSET OF STRING INDEX 5
ODH LENGTH OF STRING INDEX 6 EEPROM OFFSET OF STRING INDEX 6
OEH LENGTH OF STRING INDEX 7 EEPROM OFFSET OF STRING INDEX 7
OFH RESERVED RESERVED
10H MAX PACKETSIZE HIGH BYTE MAX PACKET LOW BYTE
11H **(PHY TYPE[7:5]) (SECONDARY PHY ID[4:Q]) **(PHY TYPE[7:5])(FIRST PHY ID[4:0] )
12H PAUSE PACKET HIGH WATER LEVEL PAUSE PACKET LOW WATER LEVEL
13H FULL-SPEED LENGTH OF DEVICE FULL-SPEED EEPROM OFFSET OF DEVICE
DESCRIPTOR (BYTE) DESCRIPTOR
14H FULL-SPEED LENGTH OF CONFIGURATION FULL-SPEED EEPROM OFFSET OF
DESCRIPTOR (BYTE) CONFIGURATION DESCRIPTOR
15H-1FH RESERVED RESERVED
Tab - 2 EEPROM Memory Mapping
Note:
*FLAG:
B Bit0 = Sdf Powered (for USB GetStatus) 1. self power ; O : bus power
H  Bit1-> Reserved
B Bit 2 2 RemoteWakeUP support
E Bit3=>1
B Bit4-5= Reserved
B Bit6=> RX drop CRC Enable
B Bit7=> TX append CRC enable
B Bit 8 = Capture Effective Mode
B Bit9-F 2 Reserved

9 ASIX ELECTRONICS CORPORATION



AX88172 PRELIMINARY

** PHY TYPE[7:5]
3'b000 = 10/100 Ethernet PHY or 1M HOME PHY (Link report as normal case)
3'b100 = specia case 1 (Link report always active)
3'b101 = reserved
3'b111 = No supported PHY
FOR EXAMPLE: EEPROM OFFSET 11 HIGH BYTE IS“EQ" MEAN ISNO SUPPORTED
SECONDARY PHY.

***Jnicode MAC Address:
If the MAC'sNODE ID is 01,23,45,67,89,ABh respect to NODE ID 0, NODE ID 1, ... NODE ID5
Then the unicode will be 30-31,32-33,34-35,36-37,38-39,41-42h respects to BY TE 1 OF UNICODE MAC
ADDRESS- BYTE 2 OF UNICODE MAC ADDRESS, ...-BYTE 12 OF UNICODE MAC ADDRESS.

Isolate 2 PHY step procedure by hardware when every hardware reset
1. writeOPHY_ID isolate and power down
2. write PRIMARILY PHY ID isolate and power down
3. write SECONDARY PHY ID isolate and power down

10 ASIX ELECTRONICS CORPORATION
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4.0 USB Commands

There are three command groups for Endpoint 0 in AX88172:

® The USB standard commands
® USB Communication Class commands
® USB vendor commands.

4.1 USB standard commands

® The Language ID is 0x0904 for English
® PPLL means buffer length
® CC means configuration number
® | | means Interface number

SETUP COMMAND DATA IN/OUT DESCRIPTION
80060001 0000LL PP Data PPLL bytes Get Device Descriptor
800600020000LL PP Data PPLL bytes Get Configuration Descriptor
800600030000LL PP Data 2 bytes Get Supported Language ID
800601030904 LL PP Data PPLL bytes Get Manufacture String
800602030904 LL PP Data PPLL bytes Get Product String
800603030904LL PP Data PPLL bytes Get Serial Number String
800604030904 LL PP Data PPLL bytes Get Configuration String
800605030904 LL PP Data PPLL bytes Get Interface 0 String
800606030904 LL PP Data PPLL bytes Get Interface 1/0 String
800607030904LL PP Data PPLL bytes Get Interface 1/1 Stirng
800608030904LL PP Data 12 bytes Get Ethernet Address String
80 08 00 00 00 00 01 00 Data 1 bytes Get Configuration
00 09 CC 0000000000 No Data Set Configuration
81 0A 0000 11000100 Data 1 byte Get Interface
01 0B AS 00 00 00 00 00 No Data Set Interface

Tab - 3 USB stabdard commands

11
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4.2 USB Vendor Commands

SETUP COMMAND DATA IN/OUT DESCRIPTION
C002 XX YY OM 0002 00 Data 2 bytes Read Rx/Tx SRAM
M=0:Rx, M=1:Tx
4003 XX YY PPQQ 0000 No Data Write Rx SRAM
4004 XX YY PPQQ 0000 No Data Write Tx SRAM
40 06 00 00 00 00 00 00 No Data Software M1l Operation
C0 07 Pl 00 RG 00 02 00 Data 2 Bytes Read MI| Register
40 08 PI 00 RG 00 02 00 Data 2 Bytes Write Ml Register
C009 000000000100 Data 1 Bytes Read MI1 Operation Mode
40 0OA 00 00 00 00 00 00 No Data Hardware MII Operation
C0 0B DR 00 00 00 02 00 Data 2 Bytes Read SROM
40 0C DR 00 MM SS 0000 No Data Write SROM
40 0D 00 00 00 00 00 00 No Data Write SROM Enable
40 OE 00 00 00 00 00 00 No Data Write SROM Disable
CO0 OF 00 00 00 00 02 00 Data 2 Bytes Read Rx Control Register
40 10 RR 00 00 00 00 00 No Data Write Rx Control Register
C0 11 000000000300 Data 3 Bytes Read IPG/IPG1/IPG2 Register
401211 00 00 00 00 00 No Data Write IPG Register
401311 00 00 00 00 00 No Data Write IPG1 Register
401411 00 00 00 00 00 No Data Write IPG2 Register
C0 150000000008 00 Data 8 Bytes Read Multi-Filter Array
40 16 00 00 00 00 08 00 Data 8 Bytes Write Multi-Filter Array
C0 17 00 00 00 00 06 00 Data 6 Bytes Read Node ID
C0 19 000000000200 Data 2 Bytes (*) Read Ethernet/HomePNA PhyID
CO0 1A 00 00 00 00 01 00 Data 1 Byte Read Medium Status (**)
40 1B MM 00 00 00 00 00 No Data Write Medium Mode (**)
C01C 000000000100 Data 1 Byte Get Monitor Mode Status (***)
40 1D MM 00 00 00 00 00 No Data Set Monitor Mode On/Off (***)
C0 1E 000000000100 Data 1 Byte Read GPIOs (****)
40 1F MM 00 00 00 00 00 No Data Write GPIOs (****)

* Notel: read 1% byte is Secondary PHY ID; 2™ byteis Primarily PHY 1D

** Read / Write Medium status

Bit7 |Bit6 |Bit5 |Bit4 Bit3 Bit2 Bitl Bit0
Read |X X X Flow_Control_En TxAbortAllow  |Full_Duplex
Write  |X X X Flow_Control_En |X TxAbortAllow  |Full_Duplex [X
*** Read / Write Monitor Mode
Bit7-5 Bit4 |Bit3 |Bit2 Bitl Bit0
Read |[3'b101 HSFS|X |Magic Packet En Link UP Wake Monitor Mode
Write |X X X |Magic_Packet En Link_ UP_Wake Monitor_Mode
**** Read /| Write GPIO
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Read GPI2 GPO2EN |GPI1 GPO1EN |GPIO GPOOEN
Write GPO2 GPO2EN |GPO1 GPO1EN |GPOO GPOOEN

12 ASIX ELECTRONICS CORPORATION
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Interrupt endpoint frame format

Byte Number

Byte 0 Al |Fixed value 00

Byte 1 00 |Fixed value 00

Byte 2 NN [Bit_1: SECONDARY PHY Link state (active high),
Bit_0: PRIMARILY PHY LINK STATE

Byte 3 00 |Fixed value 00

Byte 4 00 |Fixed value 00

Byte 5 80 |90h

Byte 6 00 |Fixed value 00

Byte 7 00 |Fixed value

13 ASIX ELECTRONICS CORPORATION
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5.0 USB Confiquration Structure

5.1 USB Configuration.

The AX88172 supports 1 Configuration only.

5.2 USB Interface.

The AX88172 supports 2 interfaces, the interface 0 is Data Interface and interface 1 is for Communication Interface.

5.3 USB Endpoaints.

The AX 88172 supports 4 endpoints.
Endpoint 0 =» Control endpoint, itis for configuring device.
Endpoint 1 =» (optional) Interrupt endpoint, it is for reporting status
Endpoint 2=» Bulk Out endpoint, it isfor Transmitting Ethernet Packet.
Endpoint 3 =» Bulk In endpoint, it is for Receiving Ethernet Packet.
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6.0 Electrical Specification and Timings

6.1 Absolute Maximum Ratings

Description SYM Min M ax Units
Operating Temperature Ta 0 +85 °C
Storage Temperature Ts -65 +150 °C
Supply Voltage Vdd -0.3 +3.6 V
Input Voltage Vin -0.3 Vdd+0.3 V
Output Voltage Vout -0.3 Vdd+0.3 V
Lead Temperature (soldering 10 seconds maximum) TI -55 +240 °C

Note: Stress above those listed under Absolute Maximum Ratings may cause permanent damage to the device. Exposure

to Absolute Maximum Ratings conditions for extended period, adversely affect device life and reliability.

6.2 General Operation Conditions

Description SYM Min Tpy M ax Units
Operating Temperature Ta 0 25 +70 °C
Supply Voltage vVdd |+3.0 +3.30 +3.6 V
6.3 DC Characteristics
(Vdd=3.0V to 3.6V, Vss=0V, Ta=0°C to 70°C)

Description SYM Min Tpy M ax Units
Low Input Voltage Vil - 0.3*Vvdd V
High Input Voltage Vih 0.7*Vvdd - V
Low Output Voltage Vol - 04 V
High Output Voltage Voh |24 - V
Input Leakage Current lil -1 +1 UA
Output L eakage Current lol -10 +10 UA
Input Pull-up / down resistance Ri 75 K ohm

Description SYM Min Tpy M ax Units
Power Consumption (3.3V) SPt3v 150 mA
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6.4 A.C. Timing Characteristics

6.4.1 12M_XIN
Thigh

12M_XIN < »

Tr » [« 1 P i_Tlow_‘

17 Tcyc —>
Symboal Description Min Typ. Max | Units

Teyc CYCLETIME 83.33 ns
Thigh CLK HIGH TIME 34.71 41.66 49.99 ns
Tlow CLK LOW TIME 34.71 41.66 49.99 ns
Tr/Tf CLK SLEW RATE 1 - 4 ns

6.4.2 Reset Timing

o

RESET/RESET / \
Symboal Description Min Typ. Max | Units
Trst  |Reset pulse width (6ms ~10ms) 100 - - 12M
_XIN

16 ASIX ELECTRONICS CORPORATION



AX88172

PRELIMINARY

6.4.3MII Timing

Ttclk

Tt@h Ttcl

»

A
Y
A

o
L}

>

TXCLK(in) J
_>
TXD<3:0>(out)
TXEN(out)
Trclk Treh  Trcl

RXCLK(in) 1 1 m

TS — g
RXD<3:0>(in) ’ ><
RXDV(in)

Trs].<_
RXER(in)
CRS(in)

Symboal Description Min Typ. Max | Units
Ttclk  |Cycle time(100Mbps) - 40 - ns
Ttclk  |Cycle time(10Mbps) - 400 - ns
Ttch  [high time(100Mbps) 14 - 26 ns
Ttch  [high time(10Mbps) 140 - 260 ns
Trch  [low time(100Mbps) 14 - 26 ns
Trch  [low time(10Mbps) 140 - 260 ns

Ttv  |Clock to datavalid 3 - 10 ns
Tth  |Dataoutput hold time 3 - 10 ns
Trclk  |Cycle time(100Mbps) - 40 - ns
Trclk  |Cycle time(10Mbps) - 400 - ns
Trch  [high time(100Mbps) 14 - 26 ns
Trch  |high time(10Mbps) 140 - 260 ns
Trcl  |low time(100Mbps) 14 - 26 ns
Trcl  {low time(10Mbps) 140 - 260 ns
Trs |datasetup time 6 - - ns
Trh  |datahold time 6 - - ns
Trsl |RXER data setup time 6 - - ns
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AX88172 PRELIMINARY

6.4.4 STATION MANAGEMENT TIMING

Tclk
MDC
< Tch " Tdl g

Tod

-
MDIO X
(output)

Ts Th
> o

MDIO )< j(
(input)

Symboal Description Min Typ. Max | Units
Tclk |MDC Clock Cycle Time 375 KHz
Tch |MDC Clock High Time 1328 ns
Tcl  [MDC Clock Low Time 1328 ns
Tod |Clock Falling Edge to Output Valid Delay 0 2 ns

Ts |Dataln Setup Time 10 ns
Th |DatalnHold Time 100 ns
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6.4.5 SERIAL EEPROM TIMING

Tclk
EECK
«— A" Tch < Tcl S
Tav Tod
EEDI X vaLp X X _vaLip X
(output)
D > < >
Tscs Thes Tles
EECS / -
< D
Ts Th
EEDO X DATAVALID X X
(input)

Symboal Description Min Typ. Max | Units
Tclk |EECK Clock Cycle Time 1875 KHz
Tch |EECK Clock High Time 2666 ns
Tcl  |EECK Clock Low Time 2666 ns
Tdv |EEDI Data Valid Output to EECK High Time 2666 ns
Tod |EECK Highto EEDI Data Output Delay Time 2666 ns
Tscs |EECSValid to EECK High Time 2666 ns
Thes |EECK Low to EECS Invalid Time 0 ns
Tlcs  |Minimum EECS Low Time 23904 ns

Ts |Datalnput Setup Time 10 ns
Th |Datalnput Hold Time 100 ns
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PRELIMINARY

Al
<

A

I
I
o, R

2o
‘ = Q =]
I | ﬂg
—ﬂ‘<— — |
pin 1 b e
- T — — — — S
SYMBOL MILIMETER
MIN. NOM MAX
Al 0.05 0.1 0.15
A2 1.3 1.40 1.5
A 1.70
b 0.175 0.18 0.28
D 11.9 12.00 12.1
E 11.9 12.00 12.1
e 0.5
Hd 13.6 14.00 14.4
He 13.6 14.00 14.4
L 0.3 0.50 0.7
L1 1.00
q 0° 10°
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AX88172 PRELIMINARY
Appendix A: System Applications

Some typical applications for AX88170 are illustrated bellow.

A.1 USB to Fast Ethernet Converter

R4S

;

MAGNETIC

v

10/100 PHY /TxRx

!

AX88172 [*—» EEPrROM

I USB I/F

A.2 USB to Fast Ethernet and/or HomelL AN Combo solution

RU5 RJ11
MAGNETIC MAGNETIC
10/100 Mbps 1/10 Mbps

Ethernet PHY /TxRx Home LAN PHY
} A
AX88172
4—» EEPROM

USB I/F
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AX88172 USB to Fast Ether net/HomePNA Controller

Demonstration Circuit A: AX88172 (ED2 version) + Ethernet PHY (8201L )

USB Port Link/Act LED

VDD3L b1 - OPTI ON DC 5. 0V POVER
o TXDO
1206 & DIP IXD1 TXDL
LED VDD5
OPTI ON Q D2 DIODE DC POWER JACK IxD2 TXD2
5 L F.BEAD. L2 F.BEAD. o3
1/ NC: PIN72 RESET ACTIVE HI GH. o 4 4 Y S TXD3
Jdd 2 - U
0 : PIN72 RESET ACTIVE LOW 213121219 812 g I c1 _ch IX CLK T_CLK
0| w| wfiw|w S|
L3 F.BEAD. 1000P L4 F.BEAD. 0.1u J1 IXEN TXEN
u1 8| 3| 8|5 3| 8| 3| 3| 5| 2(3| 2| B[ S[€| 23[9 Y Y RXDO. RXDO
0-YVWoCo0ZovUilzZN-orCo =
8R00228082855080558 RxDL oL
R2 DD3L 61 CUEEE R>-8 " rPaaauuws
————>—| VDD w £ >>000FF 32 RXD2 RXD2
L N 65| RST_TYPE % < Tz
= o om @ BxD3 RXD3
= joN —
S e " RX_CLK
VDD3L 5| Nc 4 { oo O1 O4 u; RX_CLK
>—ot—
68 2ﬁA XIQ DPLUS 3 \[/,[,)DS |: EECS 1 8 VDD3 — RXDvV
8 | Voo~ AX88172 DMINUS 2 2 O3 EECK 2| CSS vee = c3
10K 60MHZ 70| [P0 g —EEor 5 SK NC X == RXER RXER
ey &
reT TESTMODE v L EN 48 oo |2 o [PHY BST ¢ > [PHY_RST
oND RESET Ssncon i
VOD3 4| VSS : Y Mpe M~ e
VoD oo 93C56 oo
PVSS
CND PVSS Z MDIO
G o g e
PTEST g NC —55—cor coL
XIN12M < coL VDD3L B
s 80_{ SouTiam Que o 98 E ) " vop |2 CRS
49555a>2325%00008000000 CPTI ON voD3 vDD3
0.1u ¥X1Y0%0KXWzz5552222> (Next version chip)
Se—>oew
o
9 OPTI ON
S OPTI ON
<
RESET ACTIVE HI GH : USED "U2" ONLY.
vDD3 R
- RESET ACTIVE LOW: USED "R8" ONLY.
s1
6.2K 1% R?
U3 : TOREX / XC74UL14AAMR
SW PUSHBUTTON 15K
u3
1 5 vDD3
>X—= NnC vee [ —
2
c11 ua A
R8 33
60MHz c13 s v 2 —
vps vopsL XC74UL1a
1206 & DIP 1206 & DIP L6 F.BEAD. 0.47uF
2 YT
VDDS 3 vout
VIN N R9
Lo FOYGN ol
_licis A~ AMS1117 T~ _licoo
~ 0.01u 10u/16V -~ o
a7u16Vv a7u16Vv
1206 & DIP AVSS and PVSS :
Si ngl e- poi nt ground
VDD3L L7 F.BEAD. L8 F.BEAD.
vDD3 YA AVD) vDD3 N PVDD
c21 c22 c23 c2a c25 c26 c27 c28 c29
+ C30 c3z c33 c36
“Tow “Tow “Tow “Tow “Jow “Jow “Jow “Jow "o == ca ;‘"\: o T == ca e ocas | -y
e e o S B oo | O Tz 00w AX88172 DEMO Board
Document Number
= AX88172
1206 & DI P = 1206 & DI P

Friday, May 31, 2002 heet T of Z
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AX88172

USB to Fast Ethernet/HomePNA Controller

MDC MDC
U5 REALTEK RTL8201
vDD3
R10 15K
Us
25 32 AVDDO
MDIO MpC AVDDO [ —35—ZVDDT
MDIo TXOO e ) AVDDL (28 —mr— voD3
TXDO —— = TX00 AVDD2
TXD1 AL 7 ™01 29 GND
TXD2 ™>D2 AGND [—Z=——oRp——
TXD:
D3 e Slmos  RTL 8201 scto [—ap— R1L R12
TXEN TXEN AGND |
X oK <} RIAAR Xe 71 1xc U6 : BOTHHAND / TS6121A
— RXD! 22 49.9 49.9
00 ey 2 it
RXDT
RXDL —- 21 rRxo1 RTTAVCTRL  [-2—x w7
RXD2 —- 5| RXD2 2 1 16
RXD3 RXD3 PTX+ 1 16
RX_CLK < RUNRZXC 2 1 Rxc 3 213 15 [
coL coL TPTX- 3 14
% TR 73
CRS CRS
RXER
RXER — ig RXER ToRX+ [ g 6 11 ié
X2 7| 4 30 517 10 (5
—_—x TPRX- 8 9
R15 LEDO 9
—FBT—1c| LEDOPHYAQ TS6121A
LEDL
—Em»ig LEDI/PHYAL RTSET fi *13 m 29179 4';1:
2K —TED3—35| LED2/PHYA2 ISOLATE |5 %0 - -
—TEDr—1=| LED3/PHYA3 REPT |25 oF ca8
————————1 [ED3PHYA4 SPEED [ 3 =
= DVDDO s DUPLEX |5 o7 0.01u
14| DVDDO ANE [T 28 39
DVDDL LDPS |77 55 vDD3 ca0 0010
oD " MIISNIB (7 ca1
—<L 7] DGND RESETB 0.01u =
F DGND “Too1wzkv
L /PHY_RST /PHY_RST %(o:giu
= RTL8201
( CONNECT TO CHASI S G\D )
Set PHY ADDRESS TO 00011
vDD3
o
L9 FBEAD. L10  FBEAD. R30 47K
VDD3 AVDD2 AVDD1
c43 cas c45
Li nk LED
01u 01u 01u
L11  F.BEAD. L12  F.BEAD. FULL LED
VDD3 Y DYDDO A __AVDDO
c46 car c48
01u 01u 01u R34 47K
- - - D5 R35 510
LED2 Pl Li nk 10-Active
LED
R36 47K
vDp3 R37 ™
vbD3 D6 R33 510
ca9 LED3 Palal Li nk 100- Active
1206 & DI P + C50 CRYSTAL 25.000 MHz
R39 LED
10uF/16V 01u el m X2 R0 47K
1 T
GND = c51 L cs2
20 20P D7 R4l 510
= = LED4 Pl caLL
LED e

AX88172 DEMO Board

Document Number ev
RTL8201-TS6121A r 21

Friday, May 31, 2002

Eheel 2 of 2
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AX88172

USB to Fast Ethernet/HomePNA Controller

Demonstration Circuit B: AX88172 (ED3 version) + Ethernet PHY (8201L BL)

USB Port

VDD3L

Li nk/ Act

LED

R )
0L —>1on
vers TXD2
7 >0
5 L1 F.BEAD. X3
4 Y ———{ >TxD3
>
9 I c1 _| IXCLK  —J7x_cik
o
L2 F.BEAD. 1000P IXEN > 1xen
BI8|3)3 22544 ¥99| Y RXDO RXDO
NOEXNOCROZLNEZNAOD =
8888089380623 E2088558 ROL —jey
Soion“0s20°>0%05aawws
R2 VDD3L 61 Uihw a [ 40 GND
— 2] WD u wo £ >»000FF VSS 35— RXDV———— a1 RXD2
& | RSTTYPE g < Iz RXDV [g—RXER———— = RXD2
= o X 6a | NC RXER [[37_vDD3r Q R RXB3
y X5 NC VDD [~ RXDE <
%—a2+ NC RXD3 [—5e—Rspr————— RX_CLK
10K &
VBDsL R3 x—gg NC RXD2 gi —— 'I onp O O4 —————<_JRX_CLK
> 6] A 0 o DOPLUS 3| /OP° ROV —rxov
gg VDD AX88172 RXCLK DMINUS 2 | ¢ 02 08 RXER —JRXER
X7 FeStmooe TXEN 0 [PHY_RST
RST
G ;g RESET TXD3 Sescon /PHY_RST
vss TXD2 - MDC
- v 7 we
L PVDD 75| bono o MDIO e
P
o GND ?? \P/XSS z Tf(;f( MDIO
TGND 78 | =} coL
‘;S PTEST g N 1 c ——<JcoL
So-| XIN12M < COL H5T—vppIr—— 0.01u CRs cRs
cs XoUTI2M - Qugp @ @83 50 , VO[T <]
o a>s X000989LYYY yops
0.1u ¥3335258220225552222¢ — VDD3
el <[ale[ elalo] AXEEI72 S >ow
| | oof < 0] 0| [ o o S S| Y I 2SS B[S K
c6
PAE y
ol ol ol @)
[a] % % i E % [a] 3lole ]
B B B B 0|g[a] 2|
<|z|<|ol=|al=]|< SI51E [ U1
EECS 1 8 vDD3
RS EECK 2| &% Ve @ —Jc2
EEDI 3 5 X I~
VDD3 EEDO 210! NC f5—X 01u
DO GND
6.2K 1%
<8 93C56
RO
15K
c1o
0.1u R11
RST
VDD3 VDD3L 0
o) [s) ci4
1206 & DI P ua 1206 & DIP L4 F.BEAD.
VDD5 3 vour |-2 0.47uF]
v ApyGND [ c16 A AVSS and PVSS
ci8 C15]+ “Ts = i - i
_licir A= AMSIIL7 T~ 0.1u _lsc1o B Si ngl e- poi nt
T~ 0.01u 10u/16V T~ grou nd
47u/16V 47u/16V
1206 & DI P
VDD3L L5  F.BEAD. L6 F.BEAD.
VDD3 ~ AVDD vDD3 YA PVDD
c20 _|c21 c22 c23 c24 c2s5 c26 _|c27 c2s8
P T e S T S = c29
To1u "ot "ot ~[oau “[oau ~[oau ~[otu ~[oau [0 - b caa =
22u
gNp . T 22 AX88172 DEMO Board ED3
Document Number oV
= AX88172 22
1206 & DI P 1206 & DI P

Friday, October 04, 2002

heet T
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USB to Fast Ether net/HomePNA Controller

Li

nk 10- Active

and a 0. 1uF capacitor are recomended between

vDD3 MDC
MDC us
car ca8 ND
MDIO | 2 Moc AVDD25 |32 AYERE > Avoo2s 0.1U 0.1U =
MDIO —r 5 MDIO AVDD33 [
TXDO XOT = TXDO ND
TXD1 DL
TXD2 = 41 txo2 AcND 22
X038 L) 31 mxos vl B E— o o8 QR
TXEN RN = 2 TXEN
TX_CLK <___} RXDV 22| TX¢ us ur
RXDV =50 T RXDV 27 1
RXDO SXOT 5 RXDO NC S i , ™
RXDL o RXDL RD+ RX+ 1 )
RXD2 X3 o2 RTL8201BL 2 5 ™
RXD3 RGO B RXD3 2 RD- cr
RX_CLK N - RXC TPRX+ (55 | 3 6 R+
co RS 31 coL TPRX- cr RX- B
CRS CRS NIC
RXER z) 15 1
RXER T 6 33 I - ™ R
1 TPTX- 57 " 1 NIC
x2 TPTX+ | »——— cT oMt 6
vAD RX-
Ri7 b 2| Levorpryapo N 161 1o+ T 2 ,
£ VA 5| LEDUPHYADL RTSET |45 NIC
s LED2/PHYAD2 ISOLATE [ T
x ED4/PH ﬁf g LED3/PHYAD3 RPTR g R18 RI19 PEGBS1S 8 I ne oo 2
= LED4/PHYAD4 SPEED |35 50 50 RI65
= DVDD25 8 DUPLEX =37 R20 R21 |R22 R23 |R24
VDD3 14| DVDD25 ANE 7 5.6K (1%) 75 Q75 7 Q75 H_GND
oo 75| DvDD33 LDPS {77
DvDD33 TT3 22 PAV]RT CONNECT TO CHASSI S GND)
" RESETB ND cat ca2
7| DGND = 01U i
75| DGND s
AGND 0.01U/3KV
ND RTLB2016L LQFP48 N
= 273
1
R26
| dfi L Har dwi re Confi guration network:
Fﬁs val ue nee f ! nezkupe’ ND 1. This configuration shows
€ range may trom o = Enabl e: Auto negotiation, Full duplex, 100Nbps,
5. 6K Li nk Down Power Saving, M1 interface
Di sabl e: Isolate, Repeater node
R27 R28 R29 R30 R31 2. These senven configuration pins could be connected to VDD
51K 5 51K > 51K S 51k { 51K f
or GND directly.
Set PHY ADDRESS TO 00011 vops oyoes
R32 47K R33 1Yl
CRYSTAL 25.000 MHz
Li nk LED Y2 R35
X1 il ]t x2 L7
DVDD25
== c43 caa AvDD25 > e
20p 20P )
= = U1/ pi n14 U1/ pi n48 c4s5 c46 c47
VDD3 L8 220 01U 01U
FULL LED AVDD3 VDD3 VDD3
BEAD ! ND ND ND
cas ) . A
R38 4.7K 0.1U C49 C50 RTL8201BL has built in 3.3V to 2.5V regulator, and
D 01 01 pi n 8(AVDD25) sources out 2.5V. A 22uF capacitir
= GND GND

Li

nk 100- Active

Place L2, Cl7, Cl8,
as possi bl e.

Cl9 as close to each power pin

AVDD25 and GN\D. Place Cl4, Cl5, L4 close to AVDD25
and place Cl1 close to DvDD25.

RTL8201BL application circuit - interface with MAC(MI)

RTL8201BL MII1.0

Document Number
22

Friday, December 20, 2002

Eheel 2 of 2
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PRELIMINARY

The schematic change between ED2 and ED3 are shown following:

1. 60MHZ oscillator is no longer needed

2. AX88172 Pin 23 need coonect to VBUS in ED3
3. Pin 70 (CLKI) changes from 60MHz OSC to NC,
4. Pin 71 (test mode) from VDD3L to NC.

26
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Revisions history

Revision Date Comment
V.1.0 12/25/01 |Initial Release
V.11 12/28/01 |Pin 62 change from ‘SROM size to NC”

R1 change from 6K +/-1% to 6.2K+/-1%

Power on reset specific 6ms ~10ms

‘Primary'PHY ID change to ‘First” PHY ID in
EEPROM memory mapping

V.12 2002/2/25 |Pin 62 change from ‘NC”to ‘RST_TYPE”

Pin 72 change from ‘RESET"toc'RESET/RESET”
On page 12 modify following:

USB vendor command modify from ‘disable H/W
MII operation”t o ‘Software MIl operation”

USB vendor command modify from ‘Enable H/W
MII operation”to ‘Hardware MII operation”
Read/write Mointor mode at read bit 7-5 change
from 100 to 101"

Add /Reset timing

Reference design schematic updated

BOM update

V.13 2002/5/7 |Chip ED2 new schematic with external 60 MHZ
Add RTI 8201 BL version schematic
Remove BOM

V.14 2002/12/20 |Add ED3 reference design with RTL 8201BL

version PHY and remark the difference
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