RTL8105E/RTL8111E/RTL8111F/RTL8111EP/
RTL8111GN/RTL8106EN 48 Pin Reference
Schematic V106
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For RTL8111E Series / RTL8111F
Series / RTL8111GN Series

For RTL8106EN Series
* C12 to C14 are for VDD33 pins-- 35, 47, 48.

* C12 to C17 are for VDD33 pins--

12,27, 39, 42, 47, 48.

For RTL8105E-VB

For RTL8105E Series (except for VB)
* C12 to C15 are for VDD33 pins-- 27, 39, 47, 48.

Series.

* C12 to C16 are for VDD33 pins-- For RTL8111EP

27,39, 42, 47, 48.

* C12 to C16 for VDD33 pins -- 12, 39, 42, 47, 48.

External 1.0V supply is Not permitted for RTL8111EP.

C D

External 1.05V Supply When Not Using Switching Regulator
for RTLB105E Series and RTL8111E Seriese (except for VL).

External 1.0V Supply When Not Using SWR/LDO mode for RTL8111GN

External 1.0V Supply When Not Using Switching Regulator
for RTL8111E-VL, RTL8111F Series.

1.05V/ 1.0V Supply

External Power Supply Is Not Permitted for RTL8106EN Series.

If Using External 1.05V / 1.0V Supply, Pls. refer to the following "3.3V
and 1.05V / 1.0V Power-Supply Configurations" and contact Realtek

For RTL8111E Series / RTL8111F Series / RTL8111GN Series
* C1to C7 are for VDD10 pins-- 3, 6, 9, 13, 29, 41, 45.

For RTL8105E-VB
* C1 to C4 are for VDD10 pins-- 3, 13, 29, 45.

For RTL8105E Series (except for VB)
* C1 to C3 are for VDD10 pins-- 13, 29, 45.

For RTL8106EN Series
* C1to C2 are for VDD10 pins-- 9, 45.

For RTL8111EP
* C1 to C6 for VDD10 pins -- 3, 6, 9, 13, 41, 45.

VDD33 T FAE.

33VAUX

C12to C17 RL

TUF TUF TUF TUF —JFMF —‘FMF coere o
~ »
' * { AVDD33_REG REGOUT
2.2uH/4.7uH | reserved
Coutt CuulZ
cnz 18 4.7uF X5R /reserved  —— 0.1uF/reserved
Cint
1uF/Reserved Pls. refer to RTL8111E/8111F/ 8105E/ 8111EP/
4.TuF X5R /reseve 0.1uF / reserve 8111GN Layout Guide for Coutl, Cout2
o selection criteria. Any inductance or bead
Remove For Not Using Switching Regulator RTL8111GN besides Lx is not permitted on the path from
Series REGOUT to VDD10.
(LDO mode) Remove For Not Using Switching Regulator
** Power Sequence Must Refer to Layout Guide.**
3.3V and 1.05V / 1.0V Power-Supply Configurations
1.05V/ 1.0V .

source Lx Coutl,2 | Cin1,2 | R23 | R24 | R1 | C18
8111E Series/8111F Series/8105E Series/8111EP/8111GN Series SWR O O O O X X X
8105E Series (except for VB) LDO X X X X O X X
8106EN Series LDO X X X X X O O
8111GN Series LDO X X X X O O O
8111GN Series External X X X X O X O
8111E Series/8111F Series/8105E-VB External X X X X O X X
8105E Series (except for VB) External X X X O X X X

Note:
1.R1, R23 and R24 are reserved for the convenience of changing the
1.05V / 1.0V supply source between SWR/LDO mode and external
supply.

No design change of PCB model is needed with these 3 resistors
reserved.
2. Please refer to the table above when using different 1.05V / 1.0V
supply source.

If only one 1.05V / 1.0V supply source is selected for one PCB model, i.e. no other choices are reserved:

N

. R1, R23 and R24 are not neccessary.
. Just make a path of short to replace the use of R23/R24/R1 on the table.

3. SWR mode only (8111E series / 8111F series / 8105E series / 8111EP / 8111GN series ):
(1) R23 => short ENSWREG to AVDD33_REG.
(3) R24/R1 => not necessary.

IN

. LDO mode only (8105E series, except for VB):

(1) R24 => short ENSWREG to GND
(2) R23 => not necessary.

o

LDO mode only (8111GN series):

(1) R24 => short ENSWREG to GND
(2) R23 => not necessary.
(3) R1 =>short REGOUT to VDD10.

o

(1) R24 => short ENSWREG to GND
(2) R23 => not necessary.

~

(1) R23 => short ENSWREG to AVDD33_REG.
(2) R24 => not necessary.

©

. External supply only (8111GN series ):

(1) R24 => short ENSWREG to GND.
(3) R23/R1 => not necessary.

©

. External supply only (8111EP )

. External supply only (8105E Series, except for VB ):

External 1.0V supply is Not perrﬁmed for RTL8111EP.

. External supply only (8111E series / 8111F series / 8105E series):

< vDD10
Close To U5
o1uF —FM —JFM o1uF Fm: o1uF —FM

‘ *C10, C11 are for EVDD10 pin-- 21. ‘

j[ 1  EVDD10
C10, C11 Close To U5 Pin 21
uF 0.1uF
Realtek Semiconductor Corp.
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Connector

11 FGNDDA+ 4| MX4- TD4- 9T —pp
b e e Tt
g — =
‘ N TR
o B e T
o [T m—
RI45SIXT xi}z T‘gz
C26 value should be
0.01uF-0.4uF
;m
o
1 R35 249 LEDO
LEDUEESK _R36 2492

Dual Color LED VDD33

LEDS/EEDO _R37 510 2 1

Support R>= 249 ohm Resister For Single Color LED.
Support R>= 125 ohm Resister For Dual Color LED.

Only support LEDO*LEDL / LEDO+LEDS Dual Color LED
Combinations when using EEPROM

Refer to the page of "Reserved C for ptional LED

XTAL

XTALL  Refer to the page of "Reserved
Components” for Using External Clock Source.

X1__ XTALZSM
21 22
fo7pE fo7pE

SPI Flash for RTL8111EP

xtAL2

Controller

R22 RSET
249K 1%
3
R15 value should be ol o | ol o o o 'BEE
2.49K (1% b I = < O < I [ B .
for all application. 88 |8==<8g45¢434 Refer to the page of "Power" for more detailed
EEREFFEEEEEE configuration of R23 and R24 when using different
AVDD33 REG 1.05V/ 1.0V supply source.
vio IR I B I B B ) I
225329238083 & ¥ 0/reserve
38 338338 2 g u n . N
go2gLiegiggt R23 R23/R24 For Enable/Disable Switching Regulator.,
2z T g gz g g3
9| o 50 %8 i 6 Ros Olreserve
a o
4
5
wDi0s
MDIPO 36 recour
o0 recouT |22 —FREGOUT_
MDINO 35 AVDD33 REG/NC
oot vopREG/NC 22— AYED3 REC/
AVDD10 34 AVDD33 REG
o voDREG [21AVDD3 REG
MDIPL 33 ENSWREG/AVDDI3 REG 1«
oI s .
BRI E vt 32 ceowmo R25 | VCC33 ( Main Power )
oot EEDIGRI
AVDD10(NG) 31 (epEEDONTMS R27
iz ) LeDa/EEDO
MDIP2(NC: y
iz eecs/spisol- 22 —EECSISPIS0. 15K / reserve
MDINZ(NC) 9 vopiosspst
oot DVDDL0/SPISI
AVDD10(NG) | AnwaKes| 28 LAaiAKes
.10
Lk MDIP3(NC) 27 VDD33/SPISK
MDI3- 1: DVDD33/SPISK| Either the VOC33 is connected to Main Power or chipset/bios GPQ the
MDIN3(NC) 26 isoates ul |-l ow resistor R27 can be NC only when Main Power or chipset/bios
ISOLA P Y 3
voDss 32 |y P GPO can accurately drive the isolateB pin to a voltage |evel < 0.8V
pERsTBo—FERSTE at the systemstate S3-S5.

RTL8105E/8111E/8111F/8111EP/8111GN/8106EN

DVDD10

SMBCLK(NC)

SMBDATA(NC)
CLKREQB

HSIP.

HSIN
REFCLK_P

REFCLK_N
EVDD10
HSOP

GNDISPICSB

13

vDD10

14

SMBCLK

SMBDATA 15
CLKREQE 16

17

Hsip

Bt
1
20

HSIN
REFCLK-

REFCLK+

2
HSOP__ 22
HSON

EvDD10
GND/SPICSB 24

23

Cppositely, if the isolateB pin can not be well controlled to the
vol tage | evel < 0.8V by any conponent on PCB at S3-S5, the pul |-l ow
resistor R62 is needed to make sure the LAN chip is well isolated

’ [T —
HSOP €3 |OME  ((ysop  rercike >

¥ T —
Hson s [[onE con  percu o »

VDD33

All components in this block will
be needed only if RTL8111EP is uesed.

*For RTLBL11EP DASH application, please connect SMBUS to chipset and sensor

Pull-up resistors

R12, R13 could be saved through sharing the pull-up resistors which might be
possibly existed on the chipset side already.

s 2o §VCC33 (Main Power )
eswa joxive T VDD33

Eecs R14 10K/ NC, only reserved for 8111E-VB/B105E-VB

R40, R42, R44, R64 are for RTL8111EP.

R34, R41, R43, R45, R65 are for RTL8105E/8111E/8111F/8111GN/8106EN.

R43
AVDD33 REG/NC R34 AVDD33 REG GNDISPICSB D VDD1Q/SPISI R6S VDD10
0/ reserved 0/reserve 0/reserve
R42 SPICSB R64 SPISI
0 reserve 0/ reserve
EECS/SPISO R EECS VDD33/SPISK R4S vDD33
0/reserve o) renarve
R44 SPISK
0/reserve 0/reserve
ote:
Resistor-Configuration Table for the Co-layout of 8111EP R34 |R43 |R42 |R41 [R40 [R45 |R44 HE5 R64 L R34/IR;131"§:2/R41/R;4aﬂl/§égm44mﬁl‘g?fl5§';e feSer‘//eéilfooe'Ely\h‘e conviniece of 8111EP colay with 8111E
series series series series series.
o|o[x fo |x |[o|x o
8111E/8111F/8105E/8111GN/BLO6EN Series 2. RA7/R46/R51/R50/R55/R54/RA9/RA8/RE3/R52 are reserved for the convinience of debug of 8111EP
BII1EP X |[x|o[x [0 [x o
3. Some of these resistors are not necessary if the convinience of co-layout on PCB or debug is not
taken into consideration.
R46, R48, R50, R52, R54 are NC and for Realtek internal debug.
RS5
LED/EEDO/JTMS Ra7 LED3/EEDO LED/EESKATDI R51 LED1/EESK LED/JTRSTN LEDO
07 Yeserve 07 reserve “G7reserve 4. For 8111E series / 8111F series / 8105E series / 8111GN series / 8106EN series
RA6 VDD33 RSO VDD33 RS4 VDD33 (1) R34/R43/RA1/RAS/RE5 => Simply make it short on PCB to replace the 0-ohm resistors.
ToR NG Yok NG Yok TNG (2) R42/RA0/RA4/R64 are not necessary.
Rag RS3 (3) RA47/R51/R56/RA9/R53 => Simply make it short on PCB to replace the 0-ohm resistors.
EEDINTDO EEDI GPOKCLK GPO (4) RA6/R50/R54/RABIRS2 are not necessary.
0/reserve
RS2 VDD33
33/NC s 10K / NC 5. For 8111EP

Resistor-Configuration Table
for the debug of 8111EP/8111EPU

BI11E Series/B111F Series/B105E Series/
Normal Operation

For 8111EP / 8111EPU Debug Only

For 8111EP / 8111EPU Normal Operation

o/ < oz
x| 0| | 2
o/ < 02

x| 0| | 3

K

x| 0| | 3

SEEE

x| 0| | 2

x| < 0|z

x| 0| | 3

(1) R42/R40/R44/R64 => Simply make it short on PCB to replace the 0-ohm resistors.
(2) R34/R43/R41/RA5/R65 are not necessary.

(3) Configurations of R46/R50/R54/R48/R52, please refer to Table "Resistor-Configuration
Table for the debug of 8111EP"

[Realtek Semiconductor Corp.
INo.2, Innovation Road I, Hsinchu Science Park, Hsinchu 300, Taiwan
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Reserved for Noise Isolation

C31

0.1uF / reserve

0.01uF / reserve

C33

N

c30 0.1uF / reserve

0.01uF / reserve

ca [
N

C30, C31, C32, C33 Reserved for Noise Isolation between Chassis GND and System GND (optional)

Reserved for TVS Components

VDD33

u7 us
mMDio- 1 1 ﬂm D{» 6| 6 MDI+ mD- 1 1 ﬂm % 6| 6 MDI3+
T T opss )
E E ) E E
2 PR M 5 5 ‘ 2 P M 5 5 ‘
47 ‘%4‘}» 0.1UF / reserve Jﬁﬂ J7 ‘%4% 0.1UF / reserve Jﬁﬂ
MDIO+ 3 i3 4 3 3 4
I Il

AZC099-04S / reserve

Note :

4 MDI- MDI2+

4 MDB3-

AZC099-04S / reserve

1. U7, U8 and C37, C38 reserved for line-to-line Surge and Cable ESD on the secondary side. (optional )

2. Gas Tube is for line-to-ground Surge on the primary side. ( optional )

Optional LED Configurations

D1 (LEDx2) / reserve
510/ reserve
LEDO R26 A
LEDI/EESK Rog  S10/reserve )
W Support R >= 249 ohm Resister For Single Color LED.
LED3/EEDO R29  510/reseve .

D2 (LED) / reserve

R26, R28, R29 and D1, D2 Reserved for only Single Color LED Configuration (optional)

D1/ reserve
249 reserve
o1 R LEDO
LepgEepo N8 2 ‘ ‘
e
249/ reserve Dual Color LED VDD33
o
D2/ reserve
LepyEESK R8T 2 1
510/ reserve bxe

Support R>= 249 ohm Resister For Single Color LED.
Support R>= 125 ohm Resister For Dual Color LED.

Only support LEDO+LED1 / LEDO+LED3 Dual Color LED
Combinations when using EEPROM

R35, R36, R37 and D1, D2 Reserved for Single Color + Dual Color LED Configuration (optional)

Reserved for Using External Clock Source

R38 510/ reserve

XTAL2

External Clock )

Reserved
(RTLB105E Series only)

R34/NC

Pin44- XTAL2 is External Clock Input Pin.
Pin43- XTAL1 must be floating when using external
clock source.

R38 is needed when using external clock source.

R34, R38 Reserved for Using External Clock Source (optional)

Realtek Semiconductor Corp.

INo.2, Innovation Road II, Hsinchu Science Park, Hsinchu 300, Taiwan
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***Eor RTL8111E Series, RTL8111F Series and RTL8111GN Series with EEPROM / ASF Function (2 Options )***

VDD33

U3
EECS

1
LEDIEESK _ 2SS VCC c19
EEDI 3 [SK NC
4

—’
LED3/EEDO DI ORG 0.1uF
————————"1 D0 GND

HTO3C46/66A

K 56/66
SMBDATA

o}

EEDI R20

without ASF function.
Using R17 For 93C56/66
Using R19 For 93C46

Usi ng EEPROM w t hout ASF function

Y

1. All components in this block will be needed only if an EEPROM is uesed

Note: For RTL8111E-VL, RTL8111F Series and RTL8111GN Series, R17 must be 1K.

***For RTL8105E/8106EN Series EEPROM Function (1 Option )***

Usi ng EEPROM 93C66) with ASF function

VDD33

us

EECS 1

—’
LEDUEESK _ 2" CS VcC
SPSK NC

EEDI

—TEp3EEng 27 DI ORG j
LED3/EEDO 4 5
— LEUSIEEDUL DO GND 0.1uF
HT93C66A

VDD33
o)
R16 1K SMBCLK
R17 1K SMBDATA

R18 1K GPO

1. Only RTL8111E-VB/VC support ASF function
2. All components in this block will be needed only if an EEPROM of 93C66 is
uesed with ASF function.

Note: This block is also for RTL8111E-VC using EEPROM_Less with ASF function.

Usi ng EEPROM ( 93C46)

U3
EECS 1 8
—’
[EDI/EESK 2" CS VCC[7 c19
EEDI 3 gr Ogg 6 T
—’
LED3/EEDO__ 4 5 .
DO GND O-1uF
HT93C46A <I7

EEDI R20 10K

<

1. All components in this block will be needed only if an
EEPROM of 93C46 is used.

Realtek Semiconductor Corp.

No.2, Innovation Road Il, Hsinchu Science Park, Hsinchu 300, Taiwan
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Item Quantity Ref erence Par t
1 1 CONL RJ45S1X1
2 18 C1, Cout 2, G n2, C2, C3, 4, 0. 1uF
G5, C8, C7, C11, C12, C13, C14,
C15, C16, C17, C34, C36
3 2 Coutl, Cinl 4. 7uF X5R
4 1 C10 1uF
5 2 c21, Cc22 27pF
6 1 C26 0. 01uF
7 1 C35 1000P 2KV
8 1 D1 Dual Col or LED
9 1 D2 LED
10 1 Lx 2. 2uH 4. 7TuH
11 1 R15 2.49K 1%
12 1 R25 1K
13 4 R30, R31, R32, R33 75
14 2 R35, R36 249
15 1 R37 510
16 1 uUs RTL8105E/ 8111FE/ 8111F/ 8111GN
17 1 U6 GST5009- R
18 1 X1 XTAL25M
Not e:

1. This is an R BOM exanpl e of RTL8111F series, which only the efuse is used wi thout ASF function, and no circuit/conponent is reserved for the convinience of co-layout.
2. The R-BOM here is calculated with the SWR node for 1.05V / 1.0V supply only,

and no circuit

Item Quantity Ref erence Par t
1 1 CONL RJ45S1X1
2 18 C1, Cout 2, G n2, C2, C3, 4, 0. 1uF
G5, C8, C7, C11, C12, C13, C14,
C15, C16, C17, C34, C36
3 2 Coutl, Cinl 4. 7uF X5R
4 1 C10 1uF
5 2 c21, Cc22 27pF
6 1 C26 0. 01uF
7 1 C35 1000P 2KV
8 1 D1 Dual Col or LED
9 1 D2 LED
10 1 Lx 2. 2uH 4. 7TuH
11 1 R15 2.49K 1%
12 1 RO 3. 6K
13 1 R16, R17, R18, R25 1K
14 4 R30, R31, R32, R33 75
15 2 R35, R36 249
16 1 R37 510
17 4 R46, R50, R52, R54 10K / NC
18 5 R47, R49, R51, R53, R55 0
19 1 R48 33/ NC
20 1 U4 MX25L8006E
21 1 uUs RTL8105E/ 8111FE/ 8111F/ 8111EP/ 8111GN
22 1 U6 GST5009- R
23 1 X1 XTAL25M
Not e:

reserved for selecting external -supply source.

1. This is an R BOM exanpl e of RTL8111EP nornel operation, and no circuit/conponent is reserved for the convinience of co-layout.
2. The R-BOM here is calculated with the SWR node for 1.05V / 1.0V supply only,

and no circuit

reserved for selecting external -supply source.

Realtek Semiconductor Corp.

INo.2, Innovation Road II, Hsinchu Science Park, Hsinchu 300, Taiwan
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Change Notice from 1.00 to 1.01

1. Modify the description for Lx inductor selection and External
1.0V/ 1. 05V supply in "Power" page.

2. Renbve R3 i1 n "Power" page and nodify 3.3V and 1.05V / 1.0V
Power - Suppl y Configurations in "Power page".

3. Modify the description for R27 in "Controller" page.

4. Update colay with 8111EP.

Change Notice from 1.01 to 1.02

1. Update colay with 8111GN Series
2. Update colay with 8106EN Series

3. Update notes for TVS Conponents on the sheet of Reserved
Components (page 4).

Change Notice from 1.02 to 1.03

1. Change 2-pin REGOUT to 1-pin REGOUT and 1-pin NC for
RTL8111EP on " CONTROLLER' page.

2. Modify notes for external 1.0V supply on "PONER' page.

3. Mudify table and notes of "3.3V and 1.05V / 1.0V
Power - Suppl y Configurations" on "POAER'page.

4. Add RTL8111EP on "Optional Function" page.

5. The connection point of CLKREQB change from VDD33 to VCC33.

Change Notice from 1.03 to 1.04
1. Renpve R39 on "CONTROLLER®' page.

2. Add note for RTL8111EP DASH application in the bl ock "SPI
Fl ash for RTL8111EP" on "CONTROLLER' page.

Change Notice from 1.04 to 1.05

1. Modify System State at | SOLATEB Pin Description. (Page 3)

Change Notice from 1.05 to 1.06

1. Mdify Register Configuration
2. Add Test Point after JTDO

Realtek Semiconductor Corp.

No.2, Innovation Road Il, Hsinchu Science Park, Hsinchu 300, Taiwan
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