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1l.Please refer to AX88178 USB-to-Gigabit Ethernet Application
Design Note for more AX88178 PCB layout design notes.

2.Please contact ASIX Support (support@asix.com.tw) to get AX88178
EEPROM User Guide for more details about AX88178 EEPROM setting.

3.Please deliver us your AX88178 schematic and your AX88178

EEPROM data file for further review.

4 .Please contact Realtek's support guys to get the latest
RTL8211CL/RTL8251CL reference schematic and Layout Guide e
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*Note2-1:

The capacitor of 12MHz crystal clock MUST be 12pF. The following is the reason:
The AX88178 expects the ideal frequency range for the 12Mhz clock; this will
give most margins for the internal PLL to generate a good 480Mhz clock,

which is required by USB High Speed mode.

That range is still within

the USB 2.0 spec, which requires 480Mhz +/-500ppm accuracy.

Our extensive testing in the past showed higher capacitor value could put the
12Mhz out of above range, which sometimes can cause some problem during

USB High Speed mode enumeration.

For example, during the 100 times of repeatedly plug-and-unplug test,

there may be 1 time that AX88178 may not be initialized properly.

This is related to the bit error rate on USB bus in High Speed mode,

which is higher if 12Mhz is out of above range.

Therefore, we strongly

suggest customers to use 12pF capacitor on 12MHz clock circuit for most
stable operation of the chip.

*Note2-3:
The GPIOl and GPIO2 signals are used to control GigaPHY
power and reset signals for passing the USB-IF compliant test.

*Note2-4:

AX88178 on-chip 3.3V to 2.5V regulator is a low dropout
regulator (LDO), which requires some large external
compensating capacitors on its input (pin #22) and
output (pin #21) pins.

The C8, C9, Cl0 and Cll capacitors are the compensating
capacitors for the on-chip regulator.

*Note2-5:
All power pins should be implemented with a by-pass capacitor,
and the by-pass capacitor should be as close as the power pin.
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25MHz +- 50ppm Crystal
for Ethernet interface
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3 3l 3l EMAIL: nico_yu@yeah.net

ESD Protection Circuit (Optional)
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on-chip switching regulator)

ENSWREG

38 [ED2_RXDLY
PHY VDD33

c

&

PHY AVDD33

40 __AVDD10/PWOUT10D

REGOUT V10
XTALT

45 VDDREG
44 VDDREG

Hardware Configuration
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Note:

reference purpose.

1.The RTL8211CL/RTL8251CL GigaPHY reference circuits are for customers'

Please contact Realtek's support guys to get the latest RTL8211CL/RTL8251CL
reference schematic and Layout Guide before making your PCB board.

2 .Please exactly follow up Realtek's RTL8211CL/RTL8251CL Layout Guide to
layout RTL8211CL/RTL8251CL 3.3V to 1.05V On-chip Switching Regulator and
Ethernet magnetic circuits; otherwise,the RTL8211CL/RTL8251CL might not work
normally. Please refer to Realtek's layout guide for more details.

Link LED (Any speed)

i |H |
g4
=
-
g
il

C50, C51 Reserved for EMI
close to LAN connector

The Ethernet

if necessary.

LED circuit is a reference circuit

while the PHY Address was set to 01h.
(i.e. LEDO_ADO was pulled high and LED1_AD1 was pulled low)
Please check Realtek's GigaPHY reference circuit for more details
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/2/
/2/
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/3/
/3/
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/2//3/

Usa_sv USB 5V
USB_GND [ }—UsBoND

MAC_VDD33 J—MAC VDD33

PHY_Pur P
VDD33 [}—vobss
PHY_VDD33 [} PHY VDD33
PHY_AVDD3S PHY AVDD33
PHY_VDD10 L

PHY_AVDD10 I:IMW
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*Noted-1:
The RTL8211CL/RTL8251CL GigaPHY power circuits and power consumption information are

for customers'

AX88178 Power Circuit

5V to 3.3V Linear Regulator
with 300mA output current

RIat61A33v
USB Connector 5V VCC Input:
5V/500mA/2500mW a 5
z Z2 O
UsB_5V 2 ososTATONS ° = - 3.3V VCC Power for AX88178:
e oy B MAC_VDD33  max. 3.3v/200ma/660mW o
o
USB 5V @ SV
_Jics2 | css _lscs3 | o7 _licsa | css _lscss | cso
Tazernov T o Tazernov T onr T rourov T ouF Tazenov T or
SBK160808T-110Y-S
11 ohm@100MAz
USB_GND @)
RTL8211CL/RTL8251CL Power Circuit *Note4-1
5V to 3.3V Switching Regulator
with 600mA output current
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4 3 L, ! . 9
VN LX l ‘ .
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| i |
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| : NCA4.7uH-700mA | |
| ‘ Lo
[ T
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| 200 mils of REG_OUT pin | - - - T T T T T T T T T T T T
7777777777777777 | C75 must be a ceramic (X5R) capacitor :
| C76 is recommended to be ceramic capacitor |
5V to 1.05V Switching Regulator | while using RTL8211CL/RTL8251CL |
with 600mA output current | on-chip switching regulator | °
g"fowﬂBPE L6 - —— - PHYaVDD10
un xR — ? ‘
_ 2.2uH lcn RS9 ! | i i i
| o 15pF 200K 1% | |
PRt e § ra iy T ' Logs Jom ST SR e
Controlled by | 220F 01U |
Sl e AX88178 GPIO1 Réo ! ! = = =
4700V 0.4uF 240K 1% | | PHY_AVDD10
! ! R61 . . 9
= = 0
R62 L ,,,,,,, J
27K 1% 1
The bypass capacitors (C75,C76)
= = = should be as close as L6 or L5 c79 c80 c81
= I o.mFI o.mFI 0.1uF

reference purpose.

Please contact Realtek's support guys to get more detailed information of
RTL8211CL/RTL8251CL GigaPHY related power circuits and power consumption information.

ASIX ELECTRONIC CORPORATION

Power
Document Number

AX88178_RTL8211CL_RTL8251CL
Bheet 3 of 5




Revision History

Revision

Vv1.00

Date

Comment

2009/08/11

Initial release.
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