5V

DC Jack T

RTC
ATX Jack | [5V.TO3.3V] [5VTO 12V SVTO 33V
5V TO 3.3V
+3,3V,2.5V,1.5V < 5V TO 2.5V
I 5V TO 1.5V
‘ 8211E Pine64 BAT v
RTC
5V TO 3.3V
*3,3V,2.5V,1.5V < 5V TO 2.5V
MDI 5 8211E VIO LY
B Pine64 BAT v
< RTC
N 5V TO 3.3V]
3.3V,2.5V,1.5V
v 5V TO 2.5V]
RTL8370N MDI 4 8211E 5V TO 1.5V]
D L3
LQFP128 Pine64 BAT -
RTC
RJ45 5V TO 3.3V]
1000M MDI 7 *3.3\’,2.5v,1.5v «3V TO 2.5V
- S11E . L—__sv TO 1.5V
Pine64 BAT 5]
RTC
5V TO 3.3V
3.3V,2.5V,1.5V <& 5V TO 2.5V
% T ]-
MDI 2 8211E . (510 1.5V]
Pine64 [«—»BAT sV
RTC
5V TO 3.3V
*S,SV,Z.SV,I.SV < 5V TO 2.5V
% T ]-
MDI 1 8211E . (5v101.5V]
Pine64 BAT v
RTC
(Optional)|q—S22 SDA 5V TO 3.3V
EEPROM (¢S SCK *3~3V-2~5Vv‘-5V <5V TO 2.5V
—SEESET pfreser | MDI 0 S211E -Usz*z 5V TO 1.5V]
Pine64 BAT 5V
< RTC

Copyright 2016, 2017

. PINE64 CLUSTER BOARD

& PINEG4

(]

Block_Diagram

Fidey Becenber O1207 Feat

E——




B bttt T et e LT T LT O PE I O PR,

et e e

AVDDL

@ | |5
Lo 8

©0402

MDI3-_G
MDI3+_G
MDI2- G
MDI2¢_G
MDI1-_G
MDI1+_G
MDI0- G
MDI0S_G

MDI3-_F

L5

1UF/0V-Y5V
C0402

AVDDL

VD u AVDDH DVDDIO
5v C 1A veesv . 15uH 2A L2
PCN1 R veesv 1 1
) i ut (Ig w2 15uH 2A 3
N “ . RT8284 8 31 k1 RT8284
Bloglai 1 s LA A e I 2 | L1 o
el . VIN BOOT =63 TonF 12 = = VIN BOOT ™7 TOnF R4 4o
. b > 1 7 T~ 153 3 1% T~
DC_JACK £ ifon oo 1 00K 7 | L sw o o s kB . 10067 | sw B ol T~
! S s 2 P S s
S eS8 4 5 = 28 s e By R 4 5 A
< ! §{§ 0 GND FB afs g ﬁg §§ %g GND FB 2=
s ) 535 3 ¢ 2 18 & | O [go [LO |5° 2 18 6 o1 R8 |
: ileE ¢ ] AR SR . = CER 124K 1%
5 eRe & . S
H ! = : =
H ] =
lmtmime x
SSOPB_W220_PT50 SSOP8_W220_PT50
29 20 99
a5 55 oo
86 88 88
s £E g8
23 33 32
DVDDIO =
1 |22 <)< < << J9
2 5
&
2 3 22 veesv ca1 2
Q 0.01uF/25V-XTR 22 |9 RIS
4 21 C0402 & |3 ele |2
c28 o 49
5 20 o o 3 35
U3 2 |2 fUF/10V-Y5V z B o
paif=1
HEADER 2 - 6 19 ; A0 vee g 0402 i
= Al wp NN
- 7 18 X VIR SCK | | Elg]
SDA
<3 8 17 GND SDA T X
24C08A ols|oloyf—|olo el o | + | ooy |— o o|a|~ o ||
o 16 = o et e e
IKXFJOIASd o> 00050000 AR IS I 0N TN QNN =
9Fauoaxza 3 25335 808885
. " R Bl B B
11 14 T g xz0336z L 00un005 9805000 FEEEE DVDDIO
< L WCRACERAN 5N O [ g
SE 8 HERIEERRTS 3 EQRS 38
12 13 g8 § xelzqrcniEn 4nfnla Uy 4
3 MDIO+A POMDIAP 80 £ sanlcoamzld sdzad AVDDH (g3 MDI3+
g 3 MDIO-A POMDIAN 48 & Sgaf43oddu gooa PTMDIDN |55 MDI3-
3 wonia FONDIEP g9 2 DETaFEETTe g PrvioIoP |62 o
AVDDL O— ¥ £ % 3 eo g o PIMDICN P60 MDI2
MDI2+ A [ a =
{ & [
S DA 2 g £ ¢ AvoDL uoite
3 MDI3+_A - ';7MDIIEN MDI1-
3 MDB3-A WO, TMDIBP MDIOY
P7MDIAN MDIO-
MDIo+ B DVDDIO P7MDIAP
4 VDo« B D108 AVDDH MDI3-_ G
4 MDIO-B MO PGMDIDN DTG,
GBIT ETHERNET 4 MDIB o PGMDIDP oG
R RTL8370N (LQFP128) R T
MDI2+ B
2 1 5 Tap Up. 4 MD2+ B VDT - B AVDDL [ MDI-_G
| raloon cri 4 VDB i P6MDIBN JUISI5 AT
4 MDBIB K—ppre————— PGMDIBP T
MDIO+ 1 & WDI0-_G
MDIO 2| Do+ 4 Mbi-B PLLVDDLO PEMDIAN WD0+—G
0o- R27_ A~ NC-33/5% v PLLYBDLT
o 3ot nyeas — 5 MO+ C Ko 2 PSMDIDN g
D1- =5 — WO PSMDIDP MO T
. 5 —wWomT PSMDICN MO F
o2 H o2+ 5 — PSMDICP
D2- AVDDL AVDDL
EH azoaz azoz azaz azoz
70 15 0008z <2ad 0008 <<ad
D3-  GND fg 9000533499 90005530428
DVDDIO 2 1 6 GND 777 233353333 3333593353
N—o7r 1M pcrs CT2  GND f+g foocozaaaa ddddzadaa
GND
1 RTLB370N-CG
470R R28 P7LEDO 12 ’E k &
2 1 14 °
A70R R29  P7LEDT EKH ML | ovooio o2t
IS | ©, KR RN
T-JK1026VWaNL L4 1.00H@2A & & RARNRAR
Changed J8 from AVDDL ] 1] EE| SEEE PLLVDDL1
HY911130A to ST-JK1026W3NL g MDI2+_C 3
5
H g
6 %
6 = 28
6 25 2
6 EX)
6 & g
M E
25 6
- 6
DVDDIO
AVDDL DVDDIO 3
{ { =
8| & & K g 5| 2 gl g ol & 3| 8l £ &l E
3 g 3 3 J| 3| J| J| 3§ 3§ 9§ 3 3§ 3§ 3§ 3

g8 g8 g8 g8 g8
I I I kl I
3° 3° 3° 3° 3°
E E E E E

[}
DVDDL_1

13 1.0uH@2A <r '
IND_PSI25201T !
A T T o |g 1

R ST s 2 |8
S 5 o o o c I8 5
> x 0
B3 o8 [egaselagales =
%3 [28 X8 [ [78 [78 25 .
S = e}
s 2 2 5 .

ER R E
s |5 |5 : !
d e } i
[}
(]
[}

EN PHY:

embedded
. _embedded

/ DISAUTOLOAD

** Pull Lo
Pull High

e Auto load EEPROM
ble Auto load EEPROM

PIN80 P4LEDO / EEPR

** Pull Low: 24C02~24Cl6

12520

0.01uF/25V-X7R

Pull.High:..24
PIN89 PILEDO: Must Pull H
PIN88 PILED2: Must Pull H
PIN84 P3LEDO / Must Pull Low
PIN83 P3LED2 / Must Pull High
PIN74 P5LEDO: Must Pull High or Floating
9
9
9
9
9
9
9
9
8
8
8
8
1.00H@2A
AVDDL
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I 1 =3

BT1
20A

RTL8211

< RTLB211 1.05V Power
1 - - - ™ RTL8211D:C97= 22uF(X5R)
i Note 2: The Trace length from CC1, CC2to Pin ! 2 RTL8211E:C97=4. 7122uF()565R1)u o AVDD10_A DVDD1 0_A
i 44,45(VDDREG) must be within 0.5 cm. The trace ! | s |0 REGOUT A e .
H width from AVDD33 to Pin 44,45 1 [° © > IND_PS125201T
;  should>40mils H = |0
VDDREG A : I s le e = ls ls |s s o
i y ; S ] -z R85forEMI-3.(3
! DVDD33_A o | 3| Connect ENSWREG to DVDD33_A to enable S SO bl gl ol gl gl
] 8 8 . <~ or connect PO Yy [
H ! to GND to disable Switching regulator. 22NN b ;’N 2
! RTL8211D: C56=22uF(X5R) ; o Enable/Disable SWREG j
! RTL8211E: C56=4.7/22uF(X5R) . &|&| = N
i Note 1: The Trace length between L1 and PHY's
H VDDREG N Pin48 must be within 0.5 cm. C97 and C99 to L1
[ - - L EELE must be within 0.5cm.
Bl EBLEE
k| BERER
us
5| Rat 47K LEDIADLA Rap 47KING)
O gg%gggggég%gé it [ eus ATKNG) LEDOADOA  Raz a7k DVDD33 A
¥ oggggzz ; 7 LED2ROLYA gy _
MDI0+_ A © DVDD10_A
PR e e
. BRLLE LEDU_ADH HERAA SN ~!"R50 for RTL8211D
2 MDA DI, RTL8211 DLEWPH!GES L R49 for RTL8211E
B NoIA T oV o Ry bR — R0 A150C_oyDD33_VDD25_A
2 MDA T wee  RTL8211E MDC e - =
2 MDI2-A D70 MDI[2]- PHYRSTB DVDDT0,
2 oz AR 10| N et o PHY R t
2 MDA - T moiar- D3 TXDZ7 ese
*—=NC 8> TXD2
-
We @
iggé 08 ox For wake on LAN function, please keep PHYRSTB pin to high.
588588¢m8
SBa8nsszaRRR R60,R58: Config for all capal
R41,R42: PHY Address=01 (RTLBZ1 1D)
2R R41,R42,R57: PHY Address=001(RTL8211E)
w R59,R48: ithout TX/RX Delay
Wl
= JRRE 5 3
Fepspot & Configuration Setting
T GBEEREPREEEE
» cRERREREEFEE
k3
%’ B B |8
5 & 255 |2
&
[=]
Pull down for 2.5V RGMII(RTL8211D/8211E) ; »
Pull up for 3.3V RGMII (RTL8211D/8211E) z i
Pull up1.5/1.8V RGMII (RTL8211E-VL only)
VDD33_VDD25_A <E|
)
b3e]
(=]
[a]
>
(=]
3.3/2.5V/1.8/1.5V RGMI| Power
VCesv

USBVBUS_A

i co2 || 1000F
2\
o3 / NCAP100
A

USB 2.0 HOST- P2

APZITIWG-T

100uF/18FBVEUS
USBUDM

USBUDP

HEADER 3

VN
4 EN NC %(
2 GND FB 3

£
o
<
4
gﬁ
g
2K 1%

KEYADC A
7 18— RXD3 N A o Rat RXD3 ANTA
T - a— RXD2_N A o Rz RXD2 ANO A
cLock 5] T RXD1N A o Rag RXD1_TXDLY A
—59] 30— RXDON A o R34 RXDO_SELRGV A
L - PEE RXCTL N_A o Rag RXCTL AD2 A
L [ CLK125 N A 3R Ra7 CLK125 A
—at | 4 RX_CLK N A 3R Rag RX CLK A
a5 [a S
TXCTLA 7| [48— RXDONA
POTR E RGMII Interface N
DT A 54— . i
= : Place filter network close to RX_CLK. §
PO Reserved for El =
5 PDOA
PD3 A —%1 | IS,
69| ) ¥
RXDIN A 73 [74— CLKi2s NA [
UART_RXD_/ QADDwo, DATAS [ DATA6
TXCLKA 7o TXD3/ DATA4 [z DATAT
TXOZ
DATAO [29 1 oatat
cLock [27 1 oatm
DATA3 [25 1 own
— 1 DCDC!
ROLK i vecive
=
HEADER 17x21SM
“
N
DATAO veesy 1 PLT A
VCCSY O THGLED 7 3 RESET
PWR ON 5 l|
PG 7 I
5 eV |
o URRTRXD
o0 T3 T
RSTN a2 15 P03
DATAL ot v 4 . h
RCLK
e
DATA1 753 154 CND HEADER 10x2
DATAG 155 15 DATAZ
DATAS 157 [1s8 _USBTOP A
DATA3 166 veetvs
76: 768~ PWR ON A ()
16 170
172 popet 3
174 <
176 vecsv
- 178 2
180 vecsy g z
8 182 2 = &7
H T84 2 A
2 186 S
5 788~ USBVBUS A ' il
£ 190 X } veosy
8 192 X ! ]
2 794 1 H
z 196 BATT_SENSOR A i !
3 [e8— T s
© [200  VBATA v SO R !
202 , : ]
204 Vol o
— FE I
! 2
g H )=
PS A SR VBATA ! i
! i
veesv
oLt 22
VBAT A PS A

71

MT3608

S0T23-6
Vout=0.6(1+Rtop/Rbottom)

10K 1%

73

MICRO USB 180
a1

co4 || 100
2 V[ 1
€95 / NCAPT(0

100uF/16V.

TOP7
USET-OM

micro USB TYPE B

Ra3

DVDD33_A

53]}
1
<z

2 || 1.,

10uF

Ra5 15K 19

22UF(XER)

2
OAuF

22UF(XER)

T7K%

veesy

RS53
g

PHY_VDD25_A

c78
1

€79
1
c81

VDD33_VDD25_A

- °+ oDVDD33_A
ﬁfé FM—OPHY_VDDZS_A
R '} oPHY_VDD15/18_A

R62 for 3.3V RGMII |

R63 for 2.5V RGMII (From 3.3-2.5V LDO)
R64 for 1.5/1.8V RGMII (RTL8211E-VL only)

PHY_VDDI5/18 A

C83

c8z

2 |11,

220F(X6R)

RS5 20K 1%

22UF(XGR)
2
OAuF

OAuF

0K 1%

220F(¥6R)
2
OAuF

22UF(XGR)

Reserve for 2.5V RGMII power (If MAC support 2.5V R(;MII)
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5 |6
7
— 9] 0
—] KEVADC B
—i7 Ha— RXD3_N_B o Rz RXD3AN1B
RXD2.N B o R7s  RXD2 ANO_B
—5 (2 rpus
—55] — RXD1N B o R76 RXDI_TXOLY 8
—2 | 50— RXDON_B o Rz RXDO_SELRGV_B
TETE PEE B RXCTL N B o R RXCTL AD2 B
URRT TXOE
w F3a— CLK125 N B 2R Rep  CLK125 B
| [ RX_CLK N.B 3R Rt RXCLKB
e a7 [as— RONB
s Fso— RGMII Interface o
MOC_B [5a Place filter network close to RX_CLK. 5
PUZE Reserved for EMI =
60— Poos -
P03 8 TE
ROINE 73] [7a— cuizsne
URRT RXD B TDO_E
TXOTE
TXCLK B ol TXOSE
TXOZE
RXOZWE
TXO0 B 85—
RXCTLN 8 g9 ] Foo—
s oo

9
=N
VCCsV. 1 PL7B
VCCSV O THGLED B 3 RESET B
ONE 5 Iy
PEE B 7 PETE i
Il 9 REYADC B
[ UART RXD_B
P05 3 POT S
POz 5 POTE
VCCEV 7 in
L > ] it
e
HEADER 102
168 PWR ON 8
170
172 510R Ri12 1NN 2 PLE
74 03 LED
176 veesv o [
178 2
H 180 veesy 2 .
2 182 2
& 184 > .
€ 186 !
I 188~ USBVBUS B i
g 790 a H
3 192 |
2 194
z 196 BATT SENSOR B
3 [iee—— ——
200 VBAT B
2
2
—
ol
88 VBAT B
veesv
o2 22
g
VBAT B PS B

5

4

Il
5524 Plop2
1

Ne Fo—x

3

1169

22UF(XER) Ema"_"‘
1
167
m <
z z

O1uF

2
MT3608

S0T23:6
Vout=0.6(1+Rtop/Rbottom)

AR

| 6 0K 1%
M R115 24K 1%

T RTL82711D: L7=4.7uH

UsBVBUS B

whﬂ}w USB 2.0 HOST- P2
C151 bCA‘Pi

J10
USB-ARA
100uF/16VUSBVBUS |
TSB!

s

of
<
3
z
@

USEODP B oM

i1 C152 || 100nF
5 * .| MICRO USB 180
€153/ NCAP100 111

100uF/16V.
USBT-OP.B
USET-OV_E

micro USB TYPE

]

veesv

R85

RE8 15K 1%

2
a7k

R9B 20K 1
220F(¥6R)

22UF(XGR)

2
MoKk 1%

CG‘ RTL8211E: L7=2.2/4.7uH 1.05V Power
c——— - - - o - @ RTL8211D:C155= 22uF(X5R)
Note 2: The Trace length from CC1, CC2 to Pin T2 RTL8211E:C155= 4-7/22"F8(5"?g o AVDD10_B DVDD10_B
44,45(VDDREG) must be within 0.5 cm. The trace ~ oo a REGOUTB, e s . R109 0
width from AVDD33 to Pin 44,45 5 5 |S IND_PSI25Z0TT
should>40mils TP A vl e
VDOREG 8 s s g 2 s ls_lz_ls_lz_ls s |z
. i S 8 8|58 B-|z-[2 R85 for EMI-|3 2
DVDD33_B A g Connect ENSWREG to DVDD33_B to enable el e e e orEMI-E -5
8 8 o itchi or connect [P PR PR P P s
to GND to disable Switching regulator. 222 12V
RTL8211D: C56=22uF(X5R) <8 © Enable/Disable SWREG E T
RTL8211E: C56=4.7/22uF(X5R) & -
— Note 1: The Trace length between L1 and PHY's
VDDREG - bl | bk b Pind8 must be within 0.5 cm. C155 and C157 to L1
- - BREl ek k| must be within 0.5cm.
EER| EREEE
BEE| EEBee
2
Il R84 47K LEDT AD1 B Re3 4TK(NC)
5598999382698
@) éé@%%;;ggégg i sar 4TKNG) LEDOADOE  pas 47K DVDD33_B
§¥ 0990883z 23 LED2_RXDLY_B Rgg 4.7K(NC)
i
MDI0+_B © 6 DVDD10_B
P omaymee —Huow o
& LD 2 TEDU AD06 R93 for RTL8211D
Vo AVD LEDO/PHYADO m
2 D By PE i RTLE8211Diens Ll LR N— R92 for RTL8211E
2 MDH-B T MDI[1}- LED2_RXDLY WDO_ B
2 o+ By o v RTL8211E e T VDD33_VDD25_B
2 NDZB S s VDI2L PHYRSTB T
s sy e T Ahoe R e
PR 170 NI T W 75 X038 T PHY Reset
*—%ne 8> TXD2 =
25 >
2z
T0,R22 o
228533 8 .. For wake on LAN function, please keep PHYRSTB pin to high.
5868888028083 N s
EEBERRRZBERR R101,R103: Config for all capability
R84,R85: PHY Address=01(RTL8211D)
2 R84,R85,R100: PHY Address=001(RTL8211E)
w PRk k| R91,R102: Without TX/RX Delay
T %6 N . . .
S 8EREEEL| Bl Configuration Setting
R BPEEEKLCER
E CBEERBPRERER
= CREPREREREREEFER
s
>
€ g Sy g
o < <))
&
Q
Pull down for 2.5V RGMII(RTL8211D/8211E) g £8
Pull up for 3.3V RGMII (RTL8211D/8211E) I 2 5
Pull up1.5/1.8V RGMII (RTL8211E-VL only)
VDD33_VDD25_B m‘
)
©
8
2 3.3/2.5V/1.8/1.5V RGMI | Power
Ve u13 DVDD33_B VDD33_VDD25_B
CST7621

R105 0

DVDD33_B
| ji6 4+ oPHY_VDD25_B
R107 N PHY_VDD15/18_B

B

o

2
OAuF

R105 for 3.3V RGMII |
R106 for 2.5V RGMII (From 3.3-2.5V LDO)
R107 for 1.5/1.8V RGMII (RTL8211E-VL only)

22UF(XGR)
22UF(XGR)

eserve for 2.5V RGMII power (If MAC support 2.5V RGMII)
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13333 e~

T KEYADC_C
— 18— RXD3 N C O RI17_RXD3AN1C
RXD2N.C O R118_RXO2ANOC
—5 = PL7.C
25 5 RXD1_N_C O RI19_RXDLTXOLY.C
29| 50— RXDON C 0 _R120 _RXDO_SELRGV C
PEY 7B RXCTLN.C O R1Z2RECTLADZC
URRT XD
A CLkizs N_C R 123 CLKIZ5 C
—at | s RX_CLKN_C SR~ 120 RXOLKCC
TXCTLC RXDO_N_C
S E RGMII Interface N
MOC L Place filter network close to RX_CLK. 5
POZC Reserved for El =
PDO_C
PD3 | TC
RXDIN C 73]
UARTRRDC
O
TXCLK G o TXO3-C
TROZC
RXDZNC
TXOUC

s
128 —
130 VBV O YECSY 1 PL7_C
32 RGLED T 3 RESETC
134 PWR_ON_C 5 Il
136 T 7 PRI il
138 g REVADC
140 1 x0T URRTRAD
122 POU i} T
T4 POz 15 PO |
125 VeGsY 17 I
148 VECVO-ser T 79 DR T i
750
T52 =
HEADER 10X2
T57
759
761 162
76:
765
168~ PWR_ONC
170
173 S510R s~ R1SS 1 %)‘)‘ 2 PucC
57 Pl e
176 veesy o ©
- 178 2 frmrmemimms
180 veosy
8 162 H § veesv !
3 184 gl ! i
E 785 i H
c T ussveus c ! N i
¢ 1 X e
8 792 X O SLOLR
2 Tor ! i
z 196~ BATT_SENSOR_C ioge
3 798 FIEC = I PR
o~ VBAT.C i £
202 H s .
204 H !
— ! = '
88 VBAT_C ST
vecsy
ps.c

) %219 !
1
221

220F(¥6R)
2
AR
N Jf‘ o

O1uF

AP21TIWG-7

100UF/16V.

MICRO USB 180
J15

] €205 || 100nF
2 V[ 1
C206/ NCAPTj0
P

USBT

VBUS

USBTDW

DVDD33_C

174
i
1
183

o

e u [eafsalsals [Zals

x | 2 [ b e

i

~fE

3
veesv B

PHY_VDD25_C vecsy U2

B271D: L8=4.7uH
o, RTL8211E: L8= 2.2/4.7uH 1.05V Power
——— - - ——— - o RTL8211D:C208= 22uF(X5R)
Note 2: The Trace length from CC1, CC2to Pin | 8 RTL8211E:C208= 4.7/22qu(5|2 o AVDD10_C DVDD10_C
44,45(VDDREG) must be within 0.5'cm. The trace | |o a ReGOUT ¢ . Ris2 o]
width from AVDD33 to Pin 44,45 [ > IND_PSI25201T
should>40mils H =)
VDDREG_C. H 2 |2 |o o |= |0 o |~
X H 2 [g-le-2 ez |2 R85 for EMI[2 |5
DVDD33_C e e | i Connect ENSWREG to DVDD33_C to enable S_I87BTBTE T8 58718
83 18 . Switching regulator or connect ENSWREG P [P (o e
! to GND to disable Switching regulator. 22 222 BN
sg s | i i 5
RTL8211D: C56=22uF(X5R) B <o Enable/Disable SWREG & [1;
RTL8211E: C56=4.7/22uF (X5R) ! &8 -
1 H Note 1: The Trace length between L1 and PHY's
VDDREG = Yo ekl | bbl Bl Pin48 must be within 0.5 cm. C208 and C210 to L1
- - = bl BEbLE must be within 0.5cm.
ene| BEBE| BEPI
I—=Besnne| chbe:
ute
) Jﬂw 47K LED1ADIC  Rigs, ATKING)
8508999582502
O i I s gt (0 _im, 471 DVDD33_C
RS ga LED2 RYDLY_C iy
MDI0+_C © DVDD10_C
} meEer —Hwew ol
- DOT0_C TEDU_ADU_C R136 for RTL8211D
PR WL i RTL8211 DLEWPH!GES LR R135 for RTL8211E
2 MDI-C DVDD33 X MDI[1} LED2_RXDLY WDOC 1.5KINC
2 Mo O wer  RTL8211E oo A AP VDD33_VDD25_C
2 WD TS MDI2} PHYRSTB VDTG 00K
PR oL L e i PHY R
2 MDI3-C LbE :2 MDI[3}- o TXD3 T BJ eset
c 35 X2
6 >
28 | bFemeeimoodd
iég E S5 08 or For wake on LAN function, please keep PHYRSTB pin to high.
£88588¢e8
ZE22EEEEERRR R144,R146: Config for all capability
R127,R128: PHY Address=01(RTL8211D)
2 R127,R128,R143: PHY Address=001(RTL8211E)
w L b R134,R145: Without TX/RX Delay
= oBkbbp . . .
Fepspibo Bl | Configuration Setting
E GREBEEPEERER
5 CEFERREEFFFF
>
€ o 924 8
S #5259
~
[=]
Pull down for 2.5V RGMIRTLE211D/B211E) > ¢ 000 <
Pull up for 3.3V RGMII (RTL8211D/8211E) TR SEE E
Pull up1.5 1.8V RGMII (RTL8211E-VL only) b
VDD33_VDD25_C OI
™
[2e]
8
2 3.3/2.5V/1.8/1.5V RGMI | Power
Veesv

VDD33_VDD25_C

=\ +—oDVDD33_C
{810 S 4oPHY_VDD25_C

R150 NC

188~ L oPHY VDD15M8_C

R148 for 3.3V RGMII |
R149 for 2.5V RGMII (From 3.3-2.5V LDO)
R150 for 1.5/1.8V RGMII (RTL8211E-VL only)

EEEES - E 3-8
AR g B
M =
SEERE 5 |5
&
ofF N
5
Reserve for 2.5V RGMII power (If MAC support 2.5V R(;MII)
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7
]
—r ]| [[72— KEYADC_D
131 |14
7| 18— RXD3 N D 0~ RIBD__RXD3 ANT D
21| [ . RXD2 N D 0. RI61_RXD2ANOD
25 T RXD1_N D 0n nRI62_RXD1_TXDLY.D
29| 50— RXDON D O RI63 RXDO_SELRGY D
R PEE D RXCTL N D 0 nR165_RXCTL AD2 D
DAD [38 CLK125_N_D 3R\ R1G6_CLK125 D
—at ] [4 RX_CLK N D R\ RI7_RXCLKD
TXCTLD  —a RXDO_N_D —L
2, & RGMII Interface o
WMDC_D L Place filter network close to RX_CLK. S
FOZD Reserved for EMI =
PDO_D -
PD3 D 1] D
RXDIND — 73] [7 GLK125 N D
UART-RXD_D WDIO_D
TROT.D
TXCLK D 7| TXOTD
TROZ D
RXDZ WD
TXOUD
RXCTLN D g9
CCTR
o
=
veesv 1 PL7 D
VCCEY O—TRGLED T 3 RESETD
CONT 5 in
PEE D 7 PEID it
] REVADC T
oo URRT_RROD
PO0_D —13 ] POT D
) 15 P03 D
VCesY Ot seL z T H}
e
HEADER 102
155
157
759
161
PWR_ON_D
172 510R R198 1 %)‘)‘ 2 PLID
(T2 U G A, 05 LED (g)
176 veesy O r H
78 2 § veos :
= T80 vcesv 2 ! |
S 182 2 1 H
g 3l i 4s i
€ 186 A e
i} 188 USBVBUS D EO i !
g 190 x H |
3 792 x \oo g .
2 194 s 3 g Vg !
z 196~ BATT_SENSOR D [ e O
T E—— H s !
200 VBAT D ! i
202 ] = i
204 H !
—
ol
88 VBAT D
veesv
o422

VBAT_D

x
3
o

w
g
4
hd
H
24K 1%

220F(X5R) %2742 7Ok
2 1
s

VN

Nen ne &

2 GND FB 3 T
was0s

OAuF

501236
Vout=0.6(1+Rtop/Rbottom)

B2 0K 1%
Ra01

83110: L9=4.7uH

D‘ RTL8211E: L9= 2.2/4.7uH 1.05V Power
fmm— - - —— - @ RTL8211D:C261= 22uF(X5R)
i Note 2: The Trace length from CC1, CC2 to Pin T 8 RTL8211E:C261= 4.7/22uF8(5l'23 o AVDD10_D DVDD1 0_D
i 44,45(VDDREG) must be within 0.5 cm. The trace o ~ a REGOUT D\ @ . R195
{  width from AVDD33 to Pin 44,45 8 8 |= IND_PSI25261T
! should>40mils e & oD
! DVDD33 D VDOREG © g g = i le = |2 R85 for EMI|Z I
! - - [ Connect ENSWREG to DVDD33_E to enable S S_18_18_18 S_[8
] 3 2 o or connect P P T e .
H 13 to GND to disable Switching regulator. 2 REREEENE "i“‘i
! RTL8211D: C56=22uF(X5R) <8 = <o Enable/Disable SWREG ENG] T
I RTL8211E: C56=4.7/22uF(X5R) g =
[} L Note 1: The Trace length between L1 and PHY's
i VDDREG - pbl | bl Bl Pind8 must be within 0.5 cm. C261 and C263 to L1
- - - bhpl BEbER| must be within 0.5cm.
EEN| BELER
EEE| BBEEE
EEK| BERER
u26
[l Ri70 47K LEDIADID Rigy. . A4TKING)
8528883 582L08 I I R173 47K(NC) LEDOADOD  Ri7t 47K
O fgesticieaies ! ieoz oo DVDD33_D
§¥ Scsg%3z 32 | D RI76, 4.7K(NC)
i
MDI0+_D © DVDD10_D
; Mayees —Hww e
MDIO- | ot D - TEDUADUD RA79 for RTL8211D
2 MO DY oTED DI RTL8211 DLEDW""ADU LR — R178 for RTL8211E
2 MDI1-D DVDD33 D MDI[1} LED2 | RXDLV WOO D
2 WDz DY D v RTL8211E Lo - VDD33_VDD25_D
2 MDD AVODTO MDI[2} PHYRSTS DVODTO B
2 AVDD10 DVDD10
2 o oy moeD 0 AR oL PHY Reset
2 MDI3-D 12| MDIB3} TXD3 TXOZ D
X— NC 8> ™>D2 =
25 >
5,83z
S28ESL - 8 .. For wake on LAN function, please keep PHYRSTB pin to high.
5885880r8083
EEBERRRZBRRR R187,R189: Config for all capability
R170,R171: PHY Address=01(RTL8211D)
2 R170,R171,R186: PHY Address=001(RTL8211E)
w PPhL b R177,R188: Without TX/RX Delay
T %6 N . . .
5 8ERBELL| BL Configuration Setting
S <BPFEEKLECRE,
E SBEEEELEEERE
» CREEERREERFERE
k3
£ g g4 =
o 3 7 E
&
[=]
Pull down for 2.5V RGMII(RTL8211D/8211E) N S
Pull up for 3.3V RGMII (RTL8211D/8211E) T 3
Pull up1.5 /1.8V RGMII (RTL8211E-VL only)
VDD33_VDD25_D [a]
)
©
8
2 3.3/2.5V/1.8/1.5V RGMI | Power
ICCE
e DVDD33_D VDD33_VDD25_D
USBVBUS_D N ?, NI 2 |88 T l et OC DVDD33_D
z 518 51518 B3 L R192 \ \~ NC§ o
ol s fooe] ySB 2,0 HOST- P2 =T 58 o o PHY_VDD25_D
}—{ }7 2 g Easosals [gafs - PHY_VDD15/18_D
A o USB-A-RA i S PPl RIP El eccccccaa
100uFHst 20505 Vaus . A N 2
. ou & =
ae R191 for 3.3V RGMII |
s2 ~E R192 for 2.5V RGMII (From 3.3-2.5V LDO)
< R193 for 1.5/1.8V RGMII (RTL8211E-VL only)
e PHY_VDD25_D veesv u29 PHY_VDD15/18 D
il k18 B8B
1 f—Czs8_j1000F « %7 [Eafsals NE T Ba(sa(s
MICRO USB 180 s 2 ETRTE z 2 RS
o557 Nearo SR 1 S 18
sonetiov L wous = 3 =
s DW_D o & —1
GND =
GND oF
nct x

micro USB TYPE

Reserve for 2.5V RGMII power (If MAC support 2.5V R(;MII)
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7
9
—1] Kevaoc € w, 1.05V Power
3 [a - - - - - ™ RTL8211D:C314= 22uF(X5R)
= be— RXD3 N_E 0 B2 RXO3ANI E i Note 2: The Trace length from CC1, CC2to Pin ! T 8 RTL8211E:C314= 4.7/22uF(X5R) AVDD10_E DVDD10_E
. ot i L10_1.00H@2A
: RIOZN_E b0 RO AN E i 44,45(VDDREG) must be within 0.5 cm. The trace | | ~ o recoti o o T
] [2e— pue ;  width from AVDD33 to Pin 44,45 i B 5 |= ND PS5z
R 7;7 [26 RXD1_N_E O~ /R205_RXD1_TXOLY E i should>40mils H = 2o 2 & 2 o |
—9 ] 30— RXDO_N_E 0. R206 RXDO_SELRGV E ! DVDD33 E VDDREG E HI'S S £ = 2 |S-[5 R85 for EMI-|§-[3
i 5 ! WS g H 285 36
o — PEEE RXCTLN E 0~ JR28_RXCTL AD2 € : - g og| = Connect ENSWREG hod E;’rﬁ"zi?ﬁ fo enable = S ——
EE 5 = CLKIZNE SR R00 CUKIZ5E i " & to GND to disable Switching regulator. ENERERE NERE
! o o 3 3
] [ RX_CLK NE SR B210 RXCIKE o i RTL8211D: C56=22uF(X5R) 2 3 : 83 = S¢ Enable /Disable SWREG T
—] Fie— § i RTL8211E: C56=4.7/22uF(X5R) : 85 i
TXCTLE AT [[48— RXDONE i L H Note 1: The Trace length between L1 and PHY's
e —— e RGMII Interface 2 ; VDDREG = U el | Ly L Pin48 must be within 0.5 cm. C314 and C316 to L1
WMOC_E 3 54— Place filter network close to RX_CLK. 5 BE Bl must be within 0.5cm.
POZE 7 Reserved for EMI = é é BB B B
59 ) PDO_E PEREEP
P03 € T e
3 u33
“el [eo— i Ro13 a7¢  LEDILADIE  Raiz, o hATKING
] — §§?333¥2§§W§ Ik R216, 4TK(NC) LEDO ADO_E  Ro14, 47K I
ene ] e O &iﬂwééégggg‘z%g ‘ LED2_RXDLY_E Ro1g, ATK(NC) DVDD33_E
UART _RXD.E 75 VDO E Sz "55385%% ED = =
ol TROTE 3
TXCLK E d TInE 2 oo oo DI} DVDD10 DE
10-_E MDI[0]- LED1/PHYAD1 ’
RO s Fe D o - avonto LEDOPHYADD PR E b - Fgg ;g: E}tggug
e ne o] e P e gl RTL8211Ducon ety i —epos 1 o\yDD33_VDD25_E
FORNE ot fe— 2 Mo E WO v RTL8211E VDC R — — —
s 7 Mok e woii2} PHYRSTB VDT E .
o7 | [98 WD3+E 0 | AVDD10 DVDD10 TTLE
—o9 | 2 MDI3+ ER> WD E 7] MDIB+ TXCTL TXO5E
== 2 WDBE Huoer ™03 -
K N o> TXD2
6 >
25 doo
L8252 3 o
585588028085
EERRRERZBRRR R230,R232: Config for all capability
R213,R214: PHY Address=01(RTL8211D)
o R213,R214,R229: PHY Address=001(RTL8211E)
w Pkl L R220,R231: Without TX/RX Delay
a2 T Bl | B . . .
- - S 8EREEEL| B, Configuration Setting
VeosY oS ] RESETE 2 2EELREEEEREL
PWRONE 5| I = CEEBEBLEREEE
PEE E 7 PEYE 1l = CRERREREFFFE
5 AT 5
[ TXoE—1t URRT RO <
POUE 3 POTE 2ol ed
POZE 5 PO E s &3 §39 §
S a—. — I H
L Pull down for 2.5V RGMIRTL8211D/8211E) S “
HEADER 1052 Pull up for 3.3V RGMII (RTL8211D/8211E) z &
Pull up1.5 1.8V RGMII (RTL8211E-VL only)
VDD33_VDD25_E w
L ®
168 PWR ON_E [t
70 [=]
510R Re41 1 ﬂ)‘i‘mz( . PL7E 2
w D6 B
vy i 2 3.3/2.5V/1.8/1.5V RGMI| Power
H veesy 4 veesv . veesvy
3 § ! DVDD33_E VDD33_VDD25_E
g 786 o !
c SBVBUS_E e
T I i o veavaus £ B | o A~ 4 oDVDD33_E
192 T ] Q S o |~ B
: e 794, poss) s jpooe] ySB 2.0 HOST- P2 4 BB ..t cPHY._VDD25 E
I 90 R J;z R T i —oPHY VDD15/18_E
© 200 VBATE 1= : wr G310/ NCAP Y Bl PEFPEF BV mmeceeea! - -
ggﬁ i L ouT mnuF/‘\SVU SO E v - S S
= ! 2 USEOPE 5 !
PSE 88 VBAT_E APZITIWGT = R234 for 3.3V RGMII |
= o R235 for 2.5V RGMII (From 3.3-2.5V LDO)
< R236 for 1.5/1.8V RGMII (RTL8211E-VL only)
= = /CC
Vg VCCsV: u36 PHY_VDD15/18_E
g Y %
e veesv g & g I
o5 22uH [ 2
% g & Z [gsals
P g , . 1] MICRO USB 180 2 & 2 €V22
x ous R R
€312/ [NCAPThO 423 1 RIS S
& 5lun 100UF/16V, T vBUS = = _§
BE 4 s le USBTOVE o-
/A EN E E‘i
Zo, 2 ano T ~E
= |2 5y E]
ElS WT3608 B = |2 M
~ = SOT23.6 g S ° micro USB TYPE B =
Vout=0.6(1+Rtop/Rbottom) L £ Reserve for 2.5V RGMII power (If MAC support 2.5V RGMII)
A
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Note 2: The Trace length from CC1, CC2 to Pin
44,45(VDDREG) must be within 0.5 cm. The trace
width from AVDD33 to Pin 44,45

=22uF (X5R)
RTL8211E: C56=4.7/22uF (X5R)

a7uF [ ceiz

C0603

HEADER 3

220F(¥6R) %37& ot
2 |1
AR %379
N s o

S0T23-6
Vout=0.6(1+Rtop/Rbottom)

— KEYADC_F
— RXD3_N_F O~ B286_RXD3 ANTF
RXD2N_F o 247 RXD2_ANO_F
23 PL7_F A
—55] RXDIN_F O R2tg RXDITHOLY F
29 RXDO_N_F 0n R289_RXDO SELRGV F
PEYF PEEF RXCTLN_F o 251 RXCTL_AD2 F
UART_TXO_F %
DA_F = CLK125 N_F 3R R252CLKIZ5F
a1 [a RX_CLK N_F 3R . R253 RX LK F
71 [48 __ RXDON_F
RGMII Interface o
Place filter network close to RX_CLK. §
Reserved for EMI =
PDO_F -
1] TF
73 CLK125 N_F
RXD_F WDIO_F
TXOTF
5| TXUTF
TXOZF
123
125 25
127 —
129 vecsy 1 PLTF
VCC5Y O—HGLED F 3 RESET_F.
PWR ON_F 5 n
PEEF 7 PET T il
9 REVADC_F
1 TXOF T URRT_RADF
PO0F 3 POTF
POZF 15 POTF
VCCSV Ol CEBV. 17 — H‘
=
HEADER 10X2
PWR_ON_F
Ro8a 1 N 2 PUF
- o7 Pl LED
voesy Ve
3
H veesv. g
B 8
| 3
2 6
5 188 USBVBUS F
¢
£ %
8 %
2
z BATT_SENSOR _F
3
© VBAT_F
VBAT_F
veesv
o6 22uH
2
PSF

O1uF

MDIO+_F

MDI1+_F.

MDI1-F

MDI2+_F.

MDI2- F

MDI3+_F

MDI3- F

Pull down for 2.5V RGMII(RTL8211D/8211E)
Pull up for 3.3V RGMII (RTL8211D/8211E)
Pull up1.5 /1.8V RGMII (RTL8211E-VL only)

VDD33_VDD25_F

e

20F

xTAulF | |
27pF | [c330 i

DOREG_F
DDTO_F

DVDD33_F

2.49K(1%)

Connect ENSWREG to DVDD33_F to enable
Switching regulator or connect ENSWREG
to GND to disable Switching regulator.

Enable/Disable SWREG

R250

O

GND(EPAD)

REGOUT |

MDI[O}+

1.05V Power

RTL8211D:C367= 22uF(X5R)
RTL8211E:C367= 4.7/22uF(X5R) AVDD10_F DVDD10_F
L11_1.0uH@2A - fr -
REGOUT_F’ R281, o,

1

OAuF | [Ca7T
1

1
Ca76

uF | [C370

CHl
2
2
2

R

01uF | [c372
01uF | [cara

OAuF

~_IND_PSI25201T ||
R85 for EMI- |2 |
3

Note 1: The Trace length between L1 and PHY's
Pin48 must be within 0.5 cm. C367 and C369 to L1
must be within 0.5cm.

a7k LEDLADIF  Ross ATKNC)

47KNC) LEDOADOF  Ros7, 47K DVDD33 F
o -

LED2_RXDLY_F Rog;

A7k

USBVBUS_F

USB 2.0 HOST- P2
5

J2¢
USB-ARA

BUDMF

LR
oo LEDoiPr TR Rz6s for RTLEZTTD
+ L
v RTL8211D ez iy
AVDD: A AISNC—oyDD33_VDD25_F
iz RTL8211E o E TR — -
AVDO10 B
mg}[zh i C0402 PHY Reset
L
£ =
T0,R22 o
J%eb<g @
588588928085 o
EEBRRRRZBRRR R273,R275: Config for all capability
R256,R257: PHY Address=01(RTL8211D)
2 R256,R257,R272: PHY Address=001(RTL8211E)
wo L b R263,R274: Without TX/RX Delay
T LBl - - .
S 8ERBELL Bl Configuration Setting
3 PEEEEERER:E
= EBEE 2 Ee
[ F i
8
2o g 5
5 8% g
o
[=]
N
T X
o -
&
™
[5e]
8
2 3.3/2.5V/1.8/1.5V RGMI | Power

DVDD33_F VDD33_VDD25_F

2\~ 4—oDVDD33_F

8 b0 L oPHY_VDD25_F

343
333

‘R258

il
1

MICRO USB 180

2

i
R L2~~~ —oPHY_VDD15/18_F
It [ e < R
B
N R277 for 3.3V RGMII |
~E R278 for 2.5V RGMII (From 3.3-2.5V LDO)
E R279 for 1.5/1.8V RGMII (RTL8211E-VL only)

: 2 B 58 B
¥ (2 [Zalsals e 2 |galsals
x X R S s 2 s s
SR c |z
&

s

Reserve for 2.5V RGMII power (If MAC support 2.5V R(;MII)
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CRTL82T1D: 1125 47uR
(DI RTL8211E: L1 1.05V Power
_____ - - - = 2] RTL8211D:C4: (. )
RXD3 NG 0 B2 RXO3ANI G Note 2: The Trace length from CC1, CC2 to Pin T 2 RTL8211E:C420= 4.7/22uF(X5R) AVDD10_G DVDD10_G
om L12 1.0uH@2A
RXDZN_G b2 02 A0 G 44,45(VDDREG) must be within 0.5 cm. The trace ! |y . |a REGOUTSS ) e o
width from AVDD33 to Pin 44,45 5 S S IND_PSI25201T
RXD1N_G O R281_ ROLTXOLY.G : " k= |2
sz |5 g
o RXDO N G O R2s2 RXDO SELRGV G VDDREG G s < g o le e s R8s for EMIR_|2
! et nxm oL Ao o DVDD33_G = 1. o 3§ Connect ENSWREG to DVDD33_F to enable 37333 378
5 — — © o Ed o i i [ P [P
i CLK125 N G 3R, . R295  CLK125.G 2 o % to GND to disable Switching regulator. 2222 “2V2
s s o >
] WA N B2 RXOKG RTL8211D: C56=22uF (X5R) SEE| GE T S¢ Enable/Disable SWREG T
15| 3 RTL8211E: C56=4.7/22uF (X5R) g3 N
7 he Trace length between L1 and PHY's
? RGMII Interface 2 VDDREG ol Lkl | bl b Pin48 must be within 0.5 cm. C420 and C421 to L1
3 Place filter network close to RX_CLK. & 51 LR Elog must be within 0.5cm.
> Reserved for EMI = Bl EE| | EBEEB
g B3 BERER
vt
- 7: [€ ) 47K LEDIADIG  Rogg 4TKING
s O sennz smas e a1 oDVDD33_G
- ég 38552t %5 LED2 RXOLY G Raos 47KNG) -
o woios 6 ° ovoo1o
* D iR e o2
3 MDI0- 2 TEDUADD
: P B 8 [ 0o o RS0 for RTLS211E
7| 2 MDH-G VDD MDI[1}- RTL8211 DLEmjwa M
9 o AVD MDIO m VDD33_VDD25_G
! 2 oz R wiz-  RTL8211E | woc PIVRSTE G — —
3 2 MD2G D0, VDI PHYRSTB DVODTU G
1Al PRV L o e Yo T PHY R« t
9 | 2 MDIB G S T vor D3 T ese
X——|NC <D‘ > TXD2
£2 2. p
wXZZ @
% ég E <2 B o For wake on LAN function, please keep PHYRSTB pin to high.
5885888
2EEERREERRR R316,R318: Config for all capability
R299,R300: PHY Address=01(RTL8211D)
2 R299,R300,R315: PHY Address=001(RTL8211E)
w Plo P R306,R317: Without TX/RX Delay
J29 T %BR & . . -
ja 5 gEREEEL| B Configuration Setting
VCCHY o e s ; “PLEEEKELEL,
K = 2ERLREEPEERD
e — e f ¥ EEEREERERRRR
9 REYADC T £
“H—mm UART_RADG s
PoUG iE) POT T o sy o
PD7G 75 PD3G R
oo sS4} ) 5
L Pull down for 2.5V RGMII(RTL8211D/8211E) § S
HEADER 102 Pull up for 3.3V RGMII (RTL8211D/8211E) H g
Pull up1.5/1.8V RGMII (RTL8211E-VL only)
VDD33_VDD25_G (DI
)
13e]
R327 510R 1 ﬂ)‘/‘ 2 PL7_G g
> o5 P @
e 2 3.3/2.5V/1.8/1.5V RGMI| Power
z a § veosv H veesv
g ] H ! DVDD33_G VDD33_VDD25_G
E 3 : 4 i
- <) o )
¢ i 9% 8 : veesv USBVBUS_G B - S A——+—DVDD33_G
a i . l 4 e Ra21 N
4 T Jp—cos o] ySB 2,0 HOST- P2 E ERE e 3k Co VV‘TC +—oPHY_VDD25_G
8 ! 20 2 | 1 930 o ME AR A e PHY_VDD15/18_G
H . Ca16/ [NCAPTho USB-A-RA & g g =2 bbb
! i 10006V i S S s s
1 — . USBO-DM (¢ = B |~ |~
= O USEUDP B 1
88 AP2ITIWG-T = R320 for 3.3V RGMII |
oE R321 for 2.5V RGMII (From 3.3-2.5V LDO)
E R322 for 1.5/1.8V RGMII (RTL8211E-VL only)
VCesv: -
PHY_VDD25_G veesv uso PHY_VDD15/18_G
o =
2 »l C417_ || 1000F e 7 |2 ™ = = M
'l ~E2 R ERE R ERE
sai Poor ‘ ALy MICRO USB 180 S 2R 2 RSN
our 2 C418/ NCAPTHO L < ] < ]
VIN X 1 WOUFHBVU gt = E
o | USBT-ON( F
= anD -1 ~E
X |2 15Ny g
= s w3608 g R 2
8 = S0T23:6 g é < =
Vout=0.6(1+Rtop/Rbottom) ik Reserve for 2.5V RGMII power (If MAC support 2.5V RGMII)
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