12v/2A

12v/2A DC 1IN

400mA

Regulator

970mA

12V-->5V/3A

Regulator

500ma

12V-->3.3V/2A|

Regulator

12V-->3.3V/23

850mA SKY85712 LED TFcard SIMcard
PAX2
135mA Regulator 600mA
5V-->1.0V 4 <
0] >
= Te)
“ <
190mA Regulator 800mA o S
MT7621A/S/N ol— 2
0
a
80mA LDO 80mA g
[Te]
3.3V-->1.2V [ -
~
170mA Regulator 330mA
3.3V-->1.5V DDR3
410mA SPTI flash, LED
m
7
900mA o ’—M‘L_"
MT7603E = ~
TX_1 Match
H srrze | OO
5GHz RF FEM
800ma SKY85712
L C Balun TXLN
& SPDT s o
SW \/ \[
LC Notch Filter
N L C Balun 2H LPF
MT7612E
5GHz RF FEM
SKY85712
L C Balun (mm
& SPDT s 1
SW V \
LC Notch Filter
; L C Balun 2H LPF
4G Module

and Digital I/O...etc
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MT7603E co-clock to MT7621 scheme
MT7621 XTAL components are not installed

33VD
R2044 . .
| o
2 1
uss R7S5 T8oF c%% oND
1 200k 201 Watchdog_PIN o
GND _Watchdog PN
B o -
vee UsA 1e Jl- oo
RESET p2 R2A AR PORST_N 2 LII
6| WDT_RST_N AVDD33_XPTL 3.3VD R
- TS 78] JTCLK XPTL_XI 2 L1
- C2025 s JTMS XPTL_XO Taor 11 caz OND
1uF,0402,6.3V JTDI JTDO
JTDI
JTRST_N
SSUSB_VRT BANAZURLL M? GND RS R
AVDD33_SSUSB +—2 AR o330
AVDD33_USB
AVDD33_XDRV/
LTE1_power control {{———— M2 R2032 1 5 SSUSB TXP o2 ot
LTE2_power control {{————————————— SSUSB_TXP g [ R2033 1 :g 2 USB-TXN
SSUSB_TXN JRp— uF .10l
N2 R2035 1
USB ssuss R [ R2034 1 ::g 7 SSUSERXN ==
SSUSB_RXN
P13 M4 UsB_bM R1938 1 2 USB_DM_1
(9) 12C_SCLK P14 | 12C_SCLK USB_DM [z5 ] USB_DP m@% 3 USBDP_T
« (9) 12C_SD 12C_SD USB_DP
©) TXD1_MT7621 UARTO_TXD 4
(9) console_UARTO_TXD UARTORXD %&/\/\g’; l ;13 TXD1 USB_DM_1P z l/\l 258221 i ;; USB_DM_2 HUB
(9) console_UARTO_RXD RAA RXD1 USB_DP_1P UsB DP_2 HUB
TXO2MT7621 e R 2] M2 a7 AMLSSUSE R R
PCM_CLK Ha ] TXD2 AVDD12_SSUSB i35 T0AF 1.2VD
s, H Re e
- L CTS2 N ‘
rts3_n (0) i2s_sdo (0) PCM_DTX B RS2 N g l::g“qu I
cts3in (1) 125 clk (1/0) w015 RTSZN K H1 1 Avoprz pe ELIE I e
= = (9) system_LED 3] TXD3 AVDD12_PE [—11 Aot 2D
- ~Hs5 | RXD3 AVDD33_PE ———O03.3VD
txd3 (0) i2s_ws (I/0) 128 p LTE2_SIM_Switch ((—R19921 2 1 1crsan 14 PERSTN M{PL“\
T T (9,17) RTS3_N RTS3_N PERST_N PERST_N  (9,10,13,14)
rxd3 (I i2s_sdi (I
& — @ LTE1 SIM_Switch (—R19911 A ,Q}\_IZ K13 PCIE CKP1 RI72 R PCIE_CK1.P
1 PCIE_CKP1 [z PCIECRNT—{ | Rgos. R PCIE-CRTM PCIE_ CK1 P (13)
GPIO0 P12 PCIE_CKN1 PCIE_CK1M  (13)
©) GPIOOK GPIOO Lis PCETXPT 7\ o1 || cino PCIE_TX1_P
PCIE_TXP1 17 PCIETXNT——(—V—g1uF | [ 17t PCIETXT N PCIE_TX1 P (13)
] PCIE_TXN1 1t PCIETXI M (13)
PCIe K17 PCIE_RXP1
R72 PCIE_RXP1 g PCTE_RRNT [ PCIE RXP1  (13)
24KR,1% PCIE_RXN1 PCIE_RXN1  (13)
i CBG_VRT |16
Il 1 = 10| CBG_VRT 14 PCIE_CKPO Ri73 R PCIE_CKO_P
P3 @ = T11] CBG_AVOUTP PCIE_CKPO [3PCIECRNU—{—Rgos R PCIE-CROM PCIE_CKOP  (14) - -
Piz@—————————— L GpaavouTn PCIE_CKNO PCIE_CKO M (14) diff pair
s PCETXPO  “7N\ o1 || ci73 PCIE_TX0_P
Console PCIE_TXPO 77 PCIE-TXNO PCIE-TXON PCIE_TXOP  (14)
PCIE_TXNO | ” gz PCIECTXO M (14)
3.3vD PCIE_RXPO
2 Test Only , . PCIE_RXPO _,:Z; PeTERNO—{— PCIE_RXPO  (14)
33VD Watchdog PIN WO PCIE_RXNO PCIE_RXNO  (14)
UARTO_RXD o) /atchdog
= PCIE_CKP2 mi
PCIE_CKN2
HEADER éx1 PCIE_TXP2 NIy
oD 2.54mm ) PCIE TXNZ [T
= w7
N PCIE_RXP2
GND POIE RXN2 |18
MT7621A
5D
PCIE_CK1_P PCIE_CK0_P
PCTE-CRTM PCIE-CRO-M
C1920 c1919
1uF 10uF
16V 16V aufe o
H20% - +l-20% RS1 RS2 R53 RS0
= 499R ¢ < 499R 499R < ¢ 49.9R
R1943 OR A A
USB_DM_1 2 R1942 GH
USBDPT 5 7 = =
SSUSB_RXN R2054 R 1
R 1
SSUSB.TXN o057 4R 1
B_TXF R 1
i o o i SHIELD
SHIELD1
iE D‘MﬁE D144 iE D143 iE D142
N N N CNIUSB Connectord
Im
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Test Pad for signal measurement

RDQMO__1 g 1py
RDQ[o:15] DDR3/DDR2 Interface diff pair :DSg‘; " o Tps
RDQ[0:15] <§>—L The pinout is differenet RD —® TP6
when use DDR3 and DDR2 —Rpasi 1 ® TP7
—RBAS1 1 o 1p3
—RRAS_ 1 @ TP8
——FRcs—— @ TP9
ueB _Rc“g—_:: TP10
BS —RweE-—7® TP29
RDQMO 58 oo ;gRDQMO ® ———— e 10
RDQM1 RDQM1 (8) RDQ2 R
R ® TP32
RDQ c8 RDQ7 o
RDOT4—— G5 | RDQ15/RDQ14 RDQSO ;gRDQso ®) RDOY ® TP33
RDQ14/RDQ8 RDQSO_ RDQSO_  (8) = ® TP34
RDQ B9 - RDQ12 -
RDQT> A5 | RDQ13/RDQ9 RAG ® TP35
RDQ12/RDQ15 RDQS1 ggRDQSW ®) RODT ® TP37
RDQ11  BA RDQST_ RDQS1_  (8) RDGTS ® TP36
RDQ11/RDQ12 - ® TP3g
RDQ10__ B4 RAG °
RDQ9___C10 | RDQIORDQ13 c16 RBAO RAS o P39
RDQs A3 | RDQY/RDQ11 RBAO/RAY [~517 REAT RBAO (8) ® TP40
RDQ8/RDQ10 RBA1/RA2 [~a13 REAZ RBAT (8) —® TP41
RDQ7 G RBA2/RBAO RBA2 (8) —® TP42
RDQ6 _ Ci2 | RDQ7RDAS or] RCLK 8 TP43
RDQS RDQ6/RDQ3 RCLK [Bg ggRCLK ®) —® TP44
RDG4—B1 | RDQS/RDQ2 RCLK_ RCLK_  (8) —® TP45
RDQ4/RDQ4 A RCKE —® TP46
RDQ3 A RCKE/RCKE ¢ RRAS. RCKE (8) | o Tp47
RDG> A1 | RDQ3/RDQO RRAS_/RA5 [—& S RRAS_ (8) L
RDOJ 53| RDQ2/RDQ1 RCAS_/RA7 5 RCS— RCAS_ (8) -
RDQO G117 | RDQ1/RDQ7 RCS_/RCS_ |5 RODT RCS__ (8)
ROGORoGs  RoDIRGDY At RRE oot (o 55150 TT70) e o)
(8) RA14 Sﬁ]g g]; RA14/RAB DDR3RSTBNG 210 DDRSRSTE 3500RIRSTE (8) spi_csl (I/0) nd_we_n (0)
8) RA13 RA13/RBA2 -
& a2 RATZ__ D15 | gat2RcAs. TN_MEMPLL [E12 et —N-e Tp1 spi_clk (I/0) nd_re n (0)
RAT1 __ C TP_MEMPLL = o P2 =
(8) RAT1 RATO—E13 | RAT1/RAT1 E16 spi miso (I/0)
(8) RA10 RA DT3| RA10/RA3 AVDD33_MEMPLL (57 REXTON 03.3VD mosi (170
(8) RA9 RA D16 | RA9/RBA1 REXTDN &3 DVDOD_VREF A Rigz— OR spi_mosi ( ) (
(8) RA8 RAB/RA13 DVDD_VREF —= AN  DDRVREF  (8) - 75
RA7 EN1 J6 408 spi_wp ( ) (
(8) RA7 = RA7/RWE_ DVDD33_I0_1 N 03.3VD i
(8) RA6 ;ﬁg 3; RAB/RA8 ND_CS_N Ef 42 SOND_CS_N  (8,9) spi_hold (I/O) nd_d[7] (I/O
(8) RA5 RAL £15 | RAS/RRAS_ ND_RB_N [F3 ND REN 3.3vD
(8) RA4 RA4/RA4 ND_RE N [ GRI0-43 40R
RA3 A RA3/RA12 ’\r‘\IDIIT CVIGE 2 erro 3.3VD
(8) RA3 R | GPIO_4% S -
(8) RA2 ;ﬁf D14 | RA2IRA10 ND_ALE g GPIO35 = R48 ) R3T, SPI Flash o)
(8) RA1 RAD 7| RAT/RAO ND_WE_N = 47KR Y 4.7 s
(8) RAO RAO/RA1 ND_DO Y9
ND_D1
_ . — mg,gg GPIO_48 NDCSN 1y cs vee
sd_wp na_wp _| ND_DZ
L ] ND_D4
sd_clk nd tb 0 (D) ND D5 2 L2 = 21 oo /HOLD
— D6 -8 a ND_D6
ND_D6 [ ND-D7 = 31 wp CLK
sd_cd nd_cle (O) ND_D7 R199 ¢ Rb cas2 4 5 ND_D5
sd cmd nd ale (O) GND ol B
_ _ Nand Flash/ SD-XC/SPI Flash NI N
sd data (I/0) nd d[0] (I/0) MT7621A 25Q128FVSF131B/MX25L25645GM21-08G
sd_data (1/0) nd_d[1] (I/0) = 3.3VD
sd_data (I/0) nd d[2] (I/0) U11 “‘T
- - ND_D5 R2048 NI o g ND_D4
sd_data (I/0) nd d(3] (1/0) o @
— — > 3 ND_D7
1 NC 74
GPIO_48 ND_RE_N R2047 NI 16| D NC F5—X
SPI Cs1 GPIO_35 1R1826 0R, ND_CS_N 7 LSJLK “g ﬁﬁ
_ WO D6 9 S i
~oo—d W NC 7=
SPI_cs1 8PO35  4RIEIOR, —=———4 HOLD NC 2
_ D>2ND_SPI.CS  (8,9) NG 2
GPIO 41 R1834 OR 4
SPI2_MOSI = 1 2 S>2ND_SPI_MOS(8,16) g NC
GPIO 42 R1832 OR
SPI2_MISO - ! 2 S)oND_SPLMISO (8.16) 256Mbit Flash,W25Q2560V
GPIO 43 R1833 OR 2L
SPI2_CLK = 1 2 >»2ND_SPI_CLK(8,16)
GPI0 44  4R18350R,
SLIC322 reset SHSLIC_Reset (8,16) e
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(9) D2DB_MDC

(6) GE_MDC
(6) GE_MDIO

) GE_TXD3
) GE_TXD2
) GE_TXD1
) GE_TXDO
) GE_TXEN
) GE_TXCLK

(6) GE_RXD3
(6) GE_RXD2
(6) GE_RXD1
(6) GE_RXDO
(6) GE_RXDV
(6) GE_RXCLK

Note:

RGMII Interface

&

&

NNYNYVY VNNV I\

1 2
3.3Vbo Ro21 TB5KR
1 2
R2024  1.5KR
UsC
R416 0R D2DB_MDC T15
MDC
R415 0R Uts | MOC
R417 0R Y17 | oo 1y
R418 0R Y18 _
GE2_TXD2
R419 0R WAT7 ~
GE2_TXD1
R420 0R W18 _
GE2_TXDO
R421 0R V16 _
R422 0R vig | GE2 TXEN
GE2_TXCLK
BT GE2_RXD3
=1e¥ GE2_RXD2
+75¥ GE2_RXDf
+75¥ GE2_RXDO
=i7% GE2_RXDV
GE2_RXCLK
33VD O—¢ 1T
1.5VD . 1 U1 DVDD_GE2_IO
DVDD_GE2_10
D2DB_DVDD09_GE1_VREF M6 | o et vRer
DZ2DB _DVDD1T18 GET 10 . _
1.5vDOoR413 OR S M DVDD_GE1 IO
DVDD_GE1 IO
377 |c3rs
4.7uF,0603 0.1uF
MT7621A

1. MT7621A/S MDC/MDIO cannot use to GPIO when needs control external/internal PHY
2. GE2 group cannot use to GPIO when WAN/LAN total bandwidth is up to 2G.

Keeps the pin floating.
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MT7621 Power Please notice
Power and GND PCB layout is very important
(1) 1.1VD netlist PCB layout avoid voltage dropout
(2) Better GND connection can get good EMI performance
D D
uUeD Z1Z1Z1Z1Z12 (a1 [ (a1 [ (a8 [ [a 1) [a T a1 n'f (n'f [ [n'af [n'f [n'f [ = [ 2 1 ') (2l ] ju ] ) S ) > ) )
Al [aaiaiayaia) [aaialiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiayaiaia) F7 PS PN P PN PN PN
A9 GND Z2Z2ZZZ22Z Z2ZZ2Z2ZZ2Z2Z2Z2Z2Z2ZZ2ZZ2Z2ZZ2ZZ2ZZZ2Z2ZZ2Z2ZZ2ZZ2ZZZ22 DVDDK G8 O1'1VD
18 gmg CO0000 COOOVOOOOOOOOOOVVOOOOOOOOOBOO ggggﬁ G12 c215 c120 c131l c132] c133l c1a2l c1as
B11 H9
c4 | GND DVDDK 77 0.1uF| 0.1uF] 0.1uF] 0.1uF| 0.1uF] 0.1uF
G| GND DVDDK g ||
GND DVDDK = = = = = = —
c13 GND DVDDK o =, 3 = = = = =
D4 K11 10uF,10V,0603
D51 GND DVDDK | g
GND DVDDK
D8
b0 | GND D6
GND DVDD_DDRIO [p7 * * * * 01.5VD
E5 | oo 8388—882:8 D12 c239| c134| c139] Cc141
c E8 — E6 c
GND DVDD_DDRIO
EEg oND DVDD_DDRIO E171 0.1uF| 0.1uF|  0.1uF
E72| GND DVDD_DDRIO |73 = = = ——
F5 g“g DVDD_DDRIO 10uF,10V,0603
76 N
Fio | GND
F13_| GND H6
F14 | AVSS33_MEMPLL DVDD33_I0_2 |7 ——03.3VD o
a6 | GND DVDD33_10_3 R
G7 | GND
G| GND
G10_| GND N10
G711 GND DVDD_K_1 1o O+1.0VE
G173 | GND DVDD_K_1 &g
7| GND DVDD_K_1 70
Hg | GND DVDD_K_1 »
B H10 g“g c11g c120 c217| 10uF,10V,0603 B
H12 —
H15 gmg 0.1uF| 0.1uF
W4 AVSS33 VBG — = —
[aaialiaiaiaiaialiaiaiaiaiaialaiaiaiaiaiaiaiaiaialiaiaialiaiaiaiaiaialaiaiaiaialia) - = -
ZZ2ZZZZZZZZZZZZZZZZZZ2ZZZZZZZZZZZ2ZZZZZZZZZZ2Z
MT7621A RRrrrrrRrRrrrrrrrrrrrrrrrrrrrrrrreee
hand ] o o] o1 s IS ind 2] and ] ol e e Fiod 2] R S ) oed o It S ] ] ] o A B (=24 =] ] oo = ||
A _T—_ A
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(12)
(12)
(12)
(12)
(12)
(12)
(12)
(12)

(12)
(12)
(12)
(12)
(12)
(12)
(12)
(12)

ESW_TXVP_A |
ESW_TXVN_A |
ESW_TXVP_B_|
ESW_TXVN_B_|
ESW_TXVP_C_|
ESW_TXVN_C_|
ESW_TXVP_D_
ESW_TXVN_D_|

ESW_TXVP_(
ESW_TXVN_(
ESW_TXVP_|
ESW_TXVN_

ESW_TXVP_A_PO

Giga SW

UBE

ESW_TXVP_B_P0

ESW_TXVN_B_PU

ESW_TXVP_C_PO

ESW_TXVN_C_PU

ESW_TXVP_D_PU

P
P
P
P
P

ESW_TXVN_D_FU

CC—!—!AJAJAJl—l
oo

ESW_TXVP_A_P1

ESW_TXVN_A_PT

ESW_TXVP_B_PT

ESW_TXVN_B_PT

ESW_TXVP_C_PT

ESW_TXVN_C_PT

ESW_TXVP_D_PT

ESW_TXVN_D_PT

<|<[2Z<|<[g|=

ESW_TXVP_A_P
ESW_TXVN_A_P
ESW_TXVP_B_P
ESW_TXVN_B_P
CcP
CcP
D_P
DP

ESW_TXVP_A_P2
(12) ESW_TXVP_A_P: ESW_TXVN_A_P ﬁ
(12) ESW_TXVN_AP ESW_TXVP_B_PZ _v:
(12) ESW_TXVP_B_P: ESW_TXVN_B_P W.
(12) ESW_TXVN_B_P: ESW_TXVP_C_PZ W
(12) ESW_TXVP_C_P: ESW_TXVN_C_PZ v
(12) ESW_TXVN_CP! ESW_TXVP_D_PZ W
(12) ESW_TXVP_D_P Y7
(12) ESW_TXVN_D_P! =
-I| R380 2AKR. 1% ESW_REXT
1 V5
TP110—— x5
+1.0VE
3.3VA O =
_[C354 E3356 E357 E358
F.1uF F.mF F.1UF F.1uF
-
1.0VD )
R2058

ESW_XO [~y7—<
ESW_XI [——x

ESW_TXVP_A_P3

ESW_TXVP_A_PO
ESW_TXVN_A_PO

ESW_TXVP_A_P3 [yg

ESW_TXVN_A_P3

ESW_TXVN_A_P3 [~jyg™—ESW TXVP B _F3

ESW_TXVP_B_PO ESW_TXVP_B_P3 [~yg

ESW_TXVN_B_P3

ESW_TXVN_B_P0 ESW_TXVN_B_P3 [1g

ESW_TXVP_C_P3

ESW_TXVP_C_P0 ESW_TXVP_C_P3 [~aa1g

ESW_TXVN_C_P3

ESW_TXVN_C_PO ESW_TXVN_C_P3 [y1g

ESW_TXVP_D_P3

ESW_TXVP_D_P0 ESW_TXVP_D_P3 1o

ESW_TXVN_D_P3

ESW_TXVN_D_PO ESW_TXVN_D_P3

AA11

ESW_TXVP_A_P4

ESW_TXVP_A_P1 ESW_TXVP_A_P4 [~y717

ESW_TXVN_A_PZ

ESW_TXVN_A_P4 [~y73
ESW_TXVP_B_P4 w1z

ESW_TXVP_B_PZ

ESW_TXVN_B_P4
ESW_TXVP_C_P4 C‘:\; 3

TXVN_B_P1
ESW_TXVP_C_P1

ESW_TXVP_C_PZ

ESW_TXVN_C_P1

ESW_TXVN_C_P4 [~y17

ESW_TXVP_D_PZ

ESW_TXVP_D_P1

ESW_TXVP_D_P4 [Fyig

ESW_TXVN_D_PZ

ESW_TXVN_D_P1

ESW_TXVN_D_P4
AA1T7

ESW_PO_LED_0

ESW_P0_LED_0 [~

ESW_PU_LED_T

ESW_PO_LED_1 [y1g

ESW_PT_LED_U

ESW_TXVP_A_P3
ESW_TXVN_A_P3
ESW_TXVP_B_P3
ESW_TXVN_B_P3
ESW_TXVP_C_P3
ESW_TXVN_C_P3
ESW_TXVP_D_P3
ESW_TXVN_D_P3

ESW_TXVP_A_P4
ESW_TXVN_A_P4
ESW_TXVP_B_P4
ESW_TXVN_B_P4
ESW_TXVP_C_P4
ESW_TXVN_C_P4
ESW_TXVP_D_P4
ESW_TXVN_D_P4

ESW_PO_LED_0
ESW_PO_LED_1

(12)
(12)
(12)
(12)
(12)
12)
(12)
(12)

(13)

3%

3.3VA

7 o S

Bead 120R 100MHZ 300mA

ESW_TXVP_A_P2 ESW_P1_LED_0 ESW_P1_LED_0 (13)
ESW_TXVN_A_P2 w15 ESW_P2 LED 0
ESW_TXVP_B_P2 ESW_P2_LED_0 D>ESW_P2_LED_0 (13)
ESW_TXVN_B_P2 AA15 ESW_P3_LED_0
ESW_TXVP_C_P2 ESW_P3_LED_0 DPESW_P3_LED_0 (13)
ESW_TXVN_C_P2 Y15 ESW_P4_LED_0
ESW_TXVP_D_P2 ESW_P4_LED_0 SPESW_P4_LED_0 (13)
ESW_TXVN_D_P2 6
AVDD10_AFE_PO [~pg O+1.0VE
AVDD33_PLL_1 AVDD10_AFE_P1 (g
ESW_REXT AVDD10_AFE_P2 [~pg
ESW_TANA AVDD10_AFE_P3 [Rg 3.3VD
AVDD10 AVDD10_AFE_P4
AVDD33_LD_P0O DVDD33_I0_4 31%
AVDD33_LD_P1 DVDD33_10_4 ﬁ
AVDD33_LD_P2 DVDD33_10_4
AVDD33_LD_P3 T12
AVDD33_LD_P4 A_POR_BPS 3.3VD
scL 12 374
10uF,0603
MT7621A
A_POR_BPS -

C361 J_
10uF,0603
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5 12C_SD )

5 12C_SCLK

5 console_UARTO_TXD )

5 console_UARTO_RXD (K-

R1926

33vD

R260  Reset switch
4TKR

47KR utst7 — 1834
0.1UF
o
8
OR ANR1928 2 | on = 17 20
D139 W, LH32MO22E-HT:
il »
OR pANR1927 20 . 2RI < ]
RESET p1s 12 ZR'W“i—
17 2R1921330R D138 W g LH32MO22E-HT!
P14 \}3/1,—“7—
P13 8 2R1S20330R » |
15 2Rigig3a0R D137 W g LHI2M022EHTY
P12
oy 14 2RIK1BII0R L ,
13 2Rigtg3008 M0 W g LHIMO2EHTY
P10 K%—Ki
po7 11 2RIZIZA30R %‘ |
10 oRi1g130R D135 W g LHIZMO22E-HTS
o ) s 010 Mg LONOMENTY
heo pos ¢ 2R1915330R » |
2
AD1 oo 2Ris12a30R D13 W g LHI2MO2EHTY
3
oz po3 - 2R19133308 » |
D15 W LH32M022E-HT:
poz & 2RE39 A30R 4 |
£
= Pot1 b2 +2R1211330R1 ¢
121 vss Poo H—
PCA9ST1 = C1826==C1823 == C C1821==C1822
0.1UF | 0.1UF | 0.4UF | 0.1UF 0.1UF
33VD
R1929 330R
2 ¥ D141 \'\H LH32MO22E-HT:
30R
R1930 3
5 system_LED ) J;Z 1 ¢
C1837
] 01UF | 01UF
3.3vD
C1903 L@es 499 (500 33vD
< 1uF wF o otuF
u29 502
C501_10.1uF 1 2 0.10F .
t 3 Cl+ G v+ b R RJ4SX1
OAuF 4] Cl- = v 1
&}75 c2+ 503 Casel [g
C2- Al wCase2 [4q
N 11 1 RS232_TX —%51A2 ECased o
OR V,RC!SD o T 1 74 OR AR351 A3 l;‘-hcasez: |12 o Gp\og) 1 R2019 2
T2 T2- I A4
0R AAAR352 12 13 OR ppAR353 RS232_RX A %
“ Hy o upd e
*x—21 r2 3
H 1 8lhs
MAX32320PWR
P4
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Memory

@ ROQ:18] RDQ0:15] ugu
o E% DQO A0 23 5
27 Da1 M 53
2 5| DQ2 A2 17 A
4 F3| DQ3 A3 [ A
a s | DQ4 A4 [P A
52| DQs A5 R
DQs A8
H R
2 b7 DQ7 A7 [ A
g D8 A8 IR R
o DQ9 A9 T A
Q 2] bQ10 A0IAP g7 A
A7 DQ11 A1 T A
5 A2 DQ12  A12/8CH A
DQ13
g Ao Dats Ne 0 [ = 53 150D
DQ1s NC_1 T%(
NC2 g%
o NC 3 7%
(2) RDQS1 B7 ] ubas NC_4 [z
(2) RoQS1 F3UDQs#  NC5 [ ¢
(2) RDQSO &3 Lbas NC 6
(2) RDQSO_ LDQs# - - 1.2V/2A
(2) RDQM1 23 tom BAO [ RBAD (2) 1905 ~|cte07 0.47uH /
(2) RDQMO LDM BAT (73 RBAT (2) u1 . Ler
BA2 RBA2 (2) 4.70F uF o ¢ ’
DDR_VREF2 H1 CK ‘,1(77 RCLK (2) o A R2016 Vin sw
VREFDQ  CK# [z RCLK_ (2)
VREFCA  CS# 5 RCS_ (2) 100K/1%
2 CcAst RCAS_ (2) = = . . .
RESET#  ODT [ RODT (2) GND GND - N o . 1906 °
RASH (13 RRAS_  (2) z 47pF C1908 ~~C1909 =7
WE# kg RWE_ (2) o WF o] 220F0v [ 10uF
CKE RCKE (2) 3102 ]
B1 RCLK_
VDDQ_0 VSSQ_0 [gg R2018
VDDQ 1 VSSQ_1 |7 401 133KR, 1%
VDDQ 2 VSSQ 2 [pg .
VDDQ_3 VSSQ_3 [gp = = =
VDDQ_4 VSSQ_4 N NI NI
VDDQ 5 VSSQ5 Eg 2R GND L GND GND GND
VDDQ 6 VSSQ 6 |51 RCLK oo
VDDQ7 VSSQ_7 [Gg 15VD
vDDQ_8 VSSQ_8 = 0. =0. D=1
Q8 VssQ Vout = 0.6X (1+R1/R2) = 0.6 X 2.5 = 1.5V
VDD_0 VSS_0
VDD1  VSS'1
VDD2  VSS2
VvDD_3 VSS_3
VDD_4 VSS_4
VDD_5 VSS_5
VDD 6  VSS6 @
VDD8  VSS7
VDD_7 VSS_8
VSS_9
VSS_10
Vss_11
1.5VD DDR  decoupling
DDR3-128Mx16
1uF 1uF 1uF AuF 10uF|0603
uE uE U U 33D
= NAND  decoupling
'5%/0 DDR  decoupling
C1912 451
0.1uF/NI 0.1uF/NI
[C400 401_[C402 403 [C405 406 _[C407
C408
1uF 1uF uF 4TuF
uF uF 1uF 1uF
lm
Mirouter
e | Document Number oV
€ |08-MEM DDR3/NAND FLASH V1o
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Boot Strapping

Pin Name Description Value
For non scan mode: For FT mode:
SPI_CLK DRAM FROM EE 0: DRAM/PLL fi ti f EEPROM | 0: SUTIF ] -
- —TROM /PLL configuration from e Giga Switch Hardware Trap
1: DRAM configuration from Auto Detect| *°* wire
. . Pin Name Trap Fuction Description Default
XTAL MODE 100: 40 MHz, Single end input -
{SPI _CS1 N, - . . . ichip_mode[3:0]
SPL CS0N 101: 40 MHz, differential input PO_LED_0 HWTRAP[0] HT_CHIP_MODE[0] 4'b0000: IDDQ mode
e - . i i #'b0001: IOTEST mode
MDC "} ] ) 110: 25 MHz, Slelf Oscllla.tlon mode ['b0010: NANDTREE mode
011: 40 MHz, Self Oscillation mode 111: 25 MHz, Single end input #4'b0011: RING mode (both 10 and std-cell)
#'b0100: MBIST
@'b0101: SCAN mode (internal)
PERST_N OCP_RATIO 1:3 #'b0110: SCAN-COMP mode (compression)
1: 1:4 #'b0111: SCAN-MBIST-OLT mode
i i #'b1000: AFE-OLT mode
#'b1001: GPHY ATE mode
TXD2 DRAM TYPE DDR3 @#'b1010: GPHY ADUMP mode le'b111
DDR2 @4'b1011: GPHY ADUMP probe mode
#'b1100: Reserved
(RTS2 N CHIP MODE[3:0] 0000: Normal / Boot from SPI 4-byte address and XTAL clock 2.2:1% Esgfur;egrobe mode
RTS3_N’ - ) 0001: Normal / Boot from ROM (NAND page 2k+64 bytes) @'b1111: normal mode
TXDl_ ! 0010: Normal / Boot from SPI 3-byte address
GPIO(;} 0011: Normal / Boot from SPI 4-byte address
0100: iNIC RGMI / Boot from ROM P1_LED_0 HWTRAP[1] HT_CHIP_MODE[1]
0101: iNIC MII / Boot from ROM P2_LED_0 HWTRAP[2] HT_CHIP_MODE[2]
0110: iNIC RVMII / Boot from ROM PO_LED_1 HWTRAP[3] HT_CHIP_MODE[3]
H External Crystal F Selecti
0111 }NIC PHY / Boot from ROM P3_LED_0 HWTRAP[9] HT_XTAL_FSEL{0] xt);lerf?:q sa(ﬁ:ao] requency Selection
1000: iNIC RGMII / Boot from ROM and XTAL clock 2'b01:  J0MHz
1001: Normal / Boot from internal SRAM 2'b10: 40MHz R'b10
1010: Normal / Boot from ROM (NAND page 2k+128 bytes) 2b11: 25MHz
: +
1011: Normal / Boot from ROM (NAND page 4k+128 bytes) P4_LED_0 HWTRAP[10] | HT XTAL_FSEL[1]
1100: Normal / Boot from ROM (NAND page 4k+224 bytes)
1101: Debug mode
1110: Scan mode
1111: Final Test
SPI_CLK
33VD 301 RIR A2 { NDREN (28) TXD2 4 N
4TRR 3avp 0—230 T RIRA 2 < TXD2MT7621 (1) savp 05 T‘fﬁf < FILPOLERS 6
fl GND 1 _RI; 2 ATKRINI
- AZKGN, [ GND 1 R14& A 2 onp | CND 1 RN A2
KRN - N :
Co-clock differential J.sng\ft cs1 N 47KR RTS2 N 4TKRINI
— — — 33D 1 % 2 ~
3.3vD 301 RIZ A2 { ND.WEN (28) 3.3VD 3301 RIQ A2 < RTS2ZN (1,15) v AR < FSWPLLEDO 6T
4TKRINI
J|eno_ 1 Ry 2
np [ |-CN0 1 R 2 GND ae -l 4TKRINI
4.7KR
SPI_CSO_N RTS3_N 33vD 301 RIR A2 K ESW_P2LED.0  (57)
3.3vD 301 RIR A2 { ND_CSN (28) 3.3VD 3301 RIK A2 < RTSIN (1.17) 4TKR
47KR 4TKRINI onp |21 R 2
&ND “‘ GND___1 Ri; 2 @ND + 4TKRINI
4TKR
MDC TXD1
33D 1 % 2
3.3VD 301 R A-2 < D2DB_MDC  (3) 3.3VD 3301 RIRQ A2 < TXD1_MT7621 ) e AR < FONLPOLEDT )
4.7KR 4TKR
J|eND_ 1 Rigg A 2
oND “‘ GND___1 R 2 GND “‘ GND__ 1 RI 2 GND ‘ ATKRINI
4.TKRINI ATKRINI
PERST_N GPIOO
33vp 0—2V0 1 R A 2  PERSTN (1,10,1314) 33D 3301 RIR A2 < GPIOD (1) 33D < ESW_P3_LEDO (57)
ATKRINI
GND | GND GND
4.7KR
3.3vD < ESW_P4_LED 0 (57)
onp |-SHD T R 2
4TKRINI
Mirouter
e | Document Number oV
£ |09-Config r‘/m
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33V LTE_1

R1955
Rs58 PCIe Slot for WiFi/LTE
5 1 33V LTE 1 c1848
NC/ORR . 08 o OF R1962 SIM_PWR_1
'WAKE# +3.3Vaux OR R0402
x—3 coext GND -2 " le12087c19 oo
*—5—coexa +1.5v [-B—x SIM_PWR 1 L5 L U120 GND RI734
g | CLKREQ# UIM_PWR o VD) 0uF 8k2R,1%
GND UIM DATA v o R1960 OR 1%
—1ReFoLk- UIM_CLK 2 RST SIM_PWR_1A s Veim |16 R
—13ReFCLK+ UIM_RESET sm sim
N 546 UiM_vpp 18— SIM_PWR_18 "
NIOKR & 2Vsim Vee SIM_DATA_t
1402 17 | e serven onp 18 33V LTE 1 R1961 OR
= 1 giSERVED W*D‘Sé%% 22 SIM_RST_1A R1956 OR R 4 SIM_RST_1
GND —2 pERn0 +3:3Vaux (2L R1736 0R ST e R1964 OR
T2 JpER0 o 28 SIM_RST_18 4 3
24 oND 1.5y 620 2RST 1850 .
24 eno SMB_CLK 32 33pF
432—)( C0402
23 Egzg SMB,DAL‘S 34 SIM_CLK_1A R1957 OR 8 SIM_CLK_1
35 3 GND USB D- 38 USB_DM_2_HUB_1 1CLK CLK
3T Gnp usB D+ (38 USB_DP_2 HUB_1 SIM_CLK 1B R1963
‘ljjg:: +3.3vaux GND (43 RI737 OR o ciaag R
+33Vaux  LED_WWANH(SV) 22— 0402
43 GND D WLAN# 44 33pF
—42|RESERVED _LED_WPAN#(5V) [ao—x 1.80v SIM_DATA_1A R1959 OR oar oar |12 o4
RESERVED(SV)  +1.5V(5V) j—go—< J—
—29 | RESERVED(5) G - JoAT 1
—21 1 RESERVED +3.3Vaux Ri744 R195 OR =
2 =] GND
G [CICIc) 2 2
33V LTE 1 MiniCard_Card_Host 6 sel 2 <LTE1_SIM_Switch
FSA25670
R1970 =
SIM_DET_1A GND
0402 O0R
SIM_DET_1B R1971
4 R
33V LTE1 33V LTE 1
R1968
R1760
1
R1757 SIM_PWR_1A R1965 SIM_PWR_18
33V.LTE OR R0402 R1761 s R RO402 e
33V LTE 1 o4 , MR uF | 2
1uF — 2 T VIV
cir1e o ui3te
R1758 GND\\H—H—< utsz anD | 1 1 6
1 6 —vec e
vee VPP SIM_DATA_1B
——c1871 c8o u1322 SIM_RST_1A 2 7 SIM_DATA_1A 2 {psT  DATA -
0.1uF [ 1uF RST  DATA SIM_DET_18
VIN vouT SIM_CLK_1A SIM_DET_1A 3 9
10V 3 9 Lk co
9/ o CLK cD
+:10% | +-10% 5 10
N 51eno oo 12 GND  GND
1 10uF
+10% | +-10%
EN onp |2 v 63V 8PIN_sim_card c1720== cir21 C1gss: ——cies3 BPIN_sim_card [l ga‘sg“
G524 ;33‘97}3 ——c22 3F pF 10, F S 33pF ps
LTE1_power control % ) ?3"‘F §
oND = = = = = =
GND GND GND GND GND GND
Im
Mirouter
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33V LTE 2

180V 180V
R1972
Ri7as PCIe Slot for WiFi/LTE ctese
33y LTE 2 o
R1749 -
NCHOKR o 1OF R1981 SIM_PWR 2
4 zog]
) o WAKE# +3.3Vaux L O0R RO402
x—2— coexi GND W:nuﬂgms oo
X7 COEX2 +1.5V f——X SIM_PWR_2 U1319 R1984
g | CLKREQ# UIM_PWR TN—DAT [l JiOuF R1979 OR 8k2R.1%
GND UIM DATA CLR o SIM_PWR_2A 1 16 o
RI750 —H-ReFoLK- UINLCLK (12 MRST Vsim Vsim ?
NI1OkR T3 REFCLK+ UM RESET 12 SIM_PWR_28 15 10
, GND uiM_vpp 18— = 2vsim Vee SIM_DATA 2
T oND R1980 OR R04
%111 ResERVED GND 33LTE 2
X3 RESERVED ~ W_DISABLE# 2 SIM_RST_2A R1973 OR R0402 5 4 SIM_RST 2
= G PERST# [—2a— 1RST RST
GND —23PERn0 +33Vaux SIN_RST_28 R1974 OR RO402 3 R1983 0R
—25 PERpD 2RST Cigss 0
T4 GND +1.5v 28 33F H
224 GND SMB_CLK [—30—x g
33 | PETn0 SMB_DATA [—35—X SIM_CLK_2A R1975 OR R 9 8 o SIM_CLK_2
—33PETP0 R1944 1 2 10LK cLK
GND USB_D- RYoH5 T :;{%?Zéé USB DM 2 HUB 2 SIM_CLK 28 7 R1982
GND USB D+ + 1 USB_DP_2 HUB 2 20LK R
<|:‘9—'*33\/aux GND R1976 OR R ciesr B
413—' +3.3Vaux LED_WWAN#(5V) f—4—X SIM_DET_2 33pF N
434 enD LED_ WLAN# -4 SIM_DATA 2A R1978 OR R0 1 12 o402
RESERVED _LED_WPAN#(5V) 38— 1DAT DAT
—4TJRESERVED(5V)  +1.5V(5V) -0 180V SIM_DATA 28 1
—29 | RESERVED(5V) ND [ P 2DAT ==
—51 RESERVED +3.3Vaux RI977 OR R0402 -
5 oo GND
e & &% 2 2
Ay LTE 2 MiniCard_Card_Host R1745 O Sel LTE2_SIM_Switch
FSA25670)
c
SIM_DET_2A R1993 GND
002 O0R
SIM_DET_28 R1994
002 O0R
le]
33V LTE 2
33y LTE 2
R1989 R1986
R1988 SIM_PWR_2A
3.3V LTE O0R 4 R1990 R1985 SIM_PWR 28
33V LTE 2 10KR . R RO402 'mg’
c A 4 C0402
10F L — 2 2 1uF | 2 a1
o uta21 1859 8
R2013 ano | U1320
L—lvee  wefl GND ‘H—‘ ‘—' 6
U1328 vee VPP
1 SIM_RST_2A 2| osr pata 2 SIM_DATA_2A SIM_RST_28 2 7 SIM_DATA 28
VIN vout SIM_CLK_2A SIM_DET_2A RST  DATA
— 31 ok o2 ’ — SIM_CLK 2B 3 9 SIM_DET_28
s 0 ' Lk co '
VIN
GND GND Sleno  onp 2
EN GND 8PIN_sim_card [ c1g67
G5243A 186! L rees 330F 330F C1863: ——c1860 8PIN_sim_card c1861—— 531862
3 3%F oF
3%F 33pF 2 coabz Bk,  33pF C0402
GND GND GND = = =
GND GND GND
A
Im
<Title>
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For USB/PCIe PHY Power (1.2V)

= - 1

ot 1.2V/2A

L cra0s 7|

R ! TRowe ZRcunr o
otz M T T aeog] e
Jore

raor2
o B00KR 150
oo @0 oo wo
oo
Vout = 0.6X (1+R1/R2) = 0.6 X 2= 1.2V
w0
oarwt 1.14v/2n

I

a0

cress a0
e v e

oo

Vout =0.6X (1+R1/R2) = 0.6 X 1.9 = 1.14V

aavee

S v Vo P

oo

1v/2a

ot

crest 7

5707 o]

e ST S S
T T zmrog] o
R2006
oKR 1%
o Gw G
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XMER choose common chock near 1302
MT7621 side for better EMI -I| 1C306 0.1uF or1 wort |-2¢_Rass 75R
— D_PZ 23 VTXVN_D
Eg; ng.¥§xg_g_;2 ESW_TXVP_D_P% 3 $B;l_;\’/l M))((:_I\SI, 22 VITXVP_D
- ,|| — |C_9'I_9‘? (ORI el MCT2 (1) R342 TR _—
(5) ESWiTXVNiciP‘t; ESW-TRVP CF7 81TD2.P  MX2_P [g MTRVPC WX D P3
(5) ESW_TXVP_C_P4, TD2M  MX2 M = 81g c 12
] 7 asel [
o MTXVN C 7 Case2 [— o
. 7 8 —
il = C_3°3 OME 71 rers MCT3 (Rt PR AL 4 Z’ 3.3VD
(5) ESW_TXVN_B_P4) ESW-TRVP-BP& 5{TD3.P  MX3_P MTXVPB LLES P
(5) ESW_TXVP_B_P4, i ST OTE—T0 %%M M&%‘T’f =370 R AL H o Fe0de 3R
— | 11 4 NN TN A = 2 LEDO+
(5) ESW_TXVN_A_P4 ESW TXVP A FZ TD4_P MX4_P MTXVP A MTXVP_A 9—<
(5) ESW_TXVP_A_P4, A 120104 M Mx4 M = 1 LEDO- < ESW_P4_LED_0(6)
2763XX10401C(RJ45 1x1 port LED)
HN2411CG
||
1
T301 C345 L
HN4821CG
1000pF, 1KV,SMD, 1206
il — 'fjﬂ o.1uf 1_TCT1 1_MCT1 2? R333 75R N
- - —. - - N 4
s S OIE ) 171012 pore 1 1 MCT2 g RANR o
}g; ng.¥§x’;.§.§% ESW_TXVP_C_P3 1_¥B§+ 11_’\I<|II)§<22+ 2 VMTXVP_C_P3
— ] — " - - 4
1 - I 50}163 01uF 1crs 1 TICTs 42 R3] L S— T, J8
(5) ESW,TXVN,B,P% ESW_TXVP_B_P3 1.TD3+ 1_MX3+ [ MTXVP_B_P3 TV jg 44 48 _%
(5) ESW_TXVP_B_P3 [C316_0.4uF_10 | 1-TD3- 1_MX3- 739 R33Q 75R MTXVN_C_P3 41 | 43 47 >
c | P3 77 1-TCT4 1.MCT4 35 NN TRVN AP TIXVPCFs (1) 21 c
(5) ESW_TXVN_A_P3 ESW_TXVP_A_P3 1_TD4+ 1_MXd+ MTXVP_A_P3 4
(5) ESW_TXVP_A_P3 — 2| 1 ~1Da- T_Mxa- L Ea T MIXVN_B_P3 42 jg
T MTXVP_B_P3_ 39 | R2050 330R
S 46 2 < ESW_P3_LED_0(6
| €320 0.1uF Port 2 36 R323 75R MTXVP_A_P3 37 | gg 32 45 _P3_LED_0(6)
il - Dmzamy = 2. TCTS 2 McT5 e RBRANR 4 MTXUN D P2
- - ~TCTE MCT6 —WTXVN-CPZ %9 ]
] [C&1 ot e Hers R322 R CF7 59 g; 35
= = o, ——WTXVPC PZ 25 |
o E?W‘W’Sﬁ‘% SIS ey e MTXVP_C_P im0 | 55 3y
_TXVP_C_| 1 [C3zz oauF 19| 108 MO %9) R325 R —WTXVP BT gg R2051 330R
= A B ——MTXVN_A_PZ 2% |
(5) ESWiTXVNiBiP% ESW TXVP B P. 2_TD7+ 2_NMX7+ [5g MTXVP B_P = 26 | %6 34 2 1
(5) ESW_TXVP_B_P2 1 [C323_0.1uF zror. 2t 1 o1 Raga . TR — T B s BPE— T ( ESW_P2_LED_0(6)
— P — - 26 M MTXVN_A_PZ I
(5) ESWiTXVNiAiP% ESWTXVPEAF. 27TD8+ 2_MX8+ 52 R _HTXVN_D_FH 0 |, ”
(5) ESW_TXVP_A P2 2 TD8- 2_MX8- Iivﬁ-t’"ﬂ 9 1% 23
— 2
T MTXVP_C_PT 17 3.3VD
MTXVN_B_PT j‘g
MTXVP_B_PT R2053 330R
T300 T MTXVN_A_PT 15 2 1
HN4821CG T MTXVP_A_PT 14 22 757
B | 13 21— ESW_P1_LED_0(6) s
C330_0.1uF 48 R313 75R
o — D-P1 1_TCT1 1_MCT1 (37 TXVN_D_PT MTXVN_D_PO 8 8 12 %1%
(5) , _D_| TC331 OAuF 1.TD1- 1MX1- 25 R312 75R ——MTXVP.CPU 45
'l — _P1 1.TCT2  pore 1 1_MCT2 f& VNN ITRVN TP D 2 3.3VD
_TXVP_C_| B - Iéiaﬁ 0AuF -lers 1 TGt 42 RaT] 75R - | —WTXVN-AFU g o 5 3
(5) ESWiTXVNiBiP% ESW-TXVP BT 1_TD3+ T_MX3+ [ NTRVP BT MTXVP_A_PU ; P « ESW_PO_LED_0(6)
(5) ESW_TXVP B _P1 I T6333 oaE o] 1103 X3 | 59 RaTg 7R S
! T 117 1_TCT4 1_MCT4 [3g VNN TRV AP 2823XX10401B(RJ45 1x4 port LED,
(5) ESW_TXVN_A_P1 ESW_TXVP_A_PT 12| 1_TD4+ 1_MX4+ 37— WITXVFP A PT— ( xp ) ||
(5) ESW_TXVP_A_P1 — 1-TD4- _MXd- —
. Port 2 36
| - [EUOIE 13y, rors 77 2 5 cts R RIRANTR oo
(5) ESW_TXVN_D_P! ESWTRVP DT 2_TD5+ 2_MX5+ [5g————————WTXVP-DPU—
(5) ESW_TXVP_D_PO ~[csar oA 2_TD5- 2 MX5- |33 R802 75K —
] g 2_TCT6 2 MCT6
8 vty ESW_TXVE_ P & 5106, e, |20 MTXVPCT0 I
o | [Fuz nau o 27TCT? 2MCT7 (g2 58 i
A B BN ESTLTAVE 5P 21 S-ror. S [ 23 XY e g
_TXVP_B | ) _TD7- _MX7- 1757
| —rxvn P 21022 5 rere 2 MCT8 fop—3RNANLR oo 1000pF, 1KV,SMD, 1206
(5) ESW_TXVN_A_PQ ESW_TXVP_A_PU 4| 2_TD8+ 2_MX8+ 55 VMTXVP_A_PU
(5) ESW_TXVP_A_PO 2_TD8- 2_MX8- H
[Title
c817 = .
I} 77 = Mirouter
/ J 7 C305 1000pF, 1KV,SMD, 1206 Bze | Document Number
B A V10
1000pF, 1KV,SMD, 1206 12-TRANSFORMER/RJ45
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t is more sensitive to ESD for advanced silicon process

RE p
The design of ESD protection must take into

consideration since sample pilot run stage.
d

For detail, please contact with MTK technical contact window.

Place DC block capacitor near MT7612 RX pin.

(1) MTTOYZ_CLK OUTG

* If FEM has DC-block-capacitor inside

(red circle 1)

design, system could use FEM component as
s

5D
discharging path directly. For example, use C207,C242 OR instead of 10pF in SKY85601 case.(
2)

red circle

Placement Note

C88 DC coupling capacitor should
place in shielding case, and near MT7612E
pin out

WFO_RF_5G_TRX

* Place MT7612E , DC block capacitor and FEM insides shielding case to avoid human touching

Boot Strapping (Internal Pull High/Low)

0 : 40MHz Xtal (default)
EE_CLK
- 20MHz Xtal
oSt 0 : E-Fuse ault)
1 : EEeROM
Chip mode [2:0] => GPIO
P10 (1451
001:Boot from ROM (default)

- cion
ca e o
WEO R 56 TRX i’ ciw 1 cion o [ —
[ o TRX ki i bl b s
l 1t 1t
cws Liaze
N N Liaa e
J Zn
ik EE 5
R o B <
£t g : g
g g B g ol eraovw
[y o
oon
GPot noors [
P02 e
apos apom [
AVDD15_WFO_SX oozt 2%
01 X0 aronzos (5L
o GooneDn [ 2—
c our L
o
Ap0ts w0 e apos
GPOEECLK MT7612E P .
POk wosi Gnons [
s
cPogE Mo Grorz
“ ovon_1vz.
TesT ooE apion [
o
Lo ks ovooss 42— a3
£o.ReT oo swes 2w
e N oworz
GPociKREQ N avooan s 4L Bk 150U
0 ! 2
ProPERST N
P 6V Buc
3 2aultmeszonzzman o 1.6V Buck Output
oworz
o
4 e 8 3,
g8 2 3 I By LR e
£l o o .88¢88 R Tl ]
s = 2 2 22353z
a~::&@x}l£; Alglsz;a
58 g 38
c e g H
PoE oKt v
PoE cKip AVOD1S. 100
I Internal LDO Input (1.6VEE.2v )
Poe o g
7GE ot i
o i
Sl
PoE X Internal 1.2V LDO Output

Buck_1v5_0UT

(800 ma)

We_SK 18

G o,
oaneni T 00
W 0_1v5
oD
P et —
v o
s m—
w T

v

WELTRC VS N

ADOS c100 N

|

ovoD_PeE_1v2 N

e e

ﬁLFI oS I

ovon_1vz2

e c = o == -
e oW ToRPT

sav
Rt B MT
o
P
‘ o om == o

T ST S

Wro_26eA v N

TRT &
WRD_SGPA W1 267A 30 1
T W% T &

W1 sGe v

€1
T o

W TN

o

1
T S

s
ToeT o
Vvlo 3N
T 6

Vo0, y2 33

T & T &

o

Mirouter

e
vio

T

oo Documert_Narkr
“'""{ 13-MT7612E-5G




0: Normal Mode
1: Test Mode
Test Mode
0: EFUSE
1: EEPROM
raous S Sraoas
TR Q 100R
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IS TS XTAL d0MHz — RO
o o < = craos . u
aio e g g s crans
Co-clock Lian Liaog > 2 o o o
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2.5A / 2.7mm

* 2.7mm wide power trace for 2.5A

If power line need to jump layer,

at least 2 of 1mm through holes need
to be drilled.

* R8 & C13 close to pin 26 (OVCJ),
and Net of OVCJ leave far away from
any USB connector.

5D

500mA / 1mm

= OmATTmm

L1

Layout checked :
1. 5V Current --> C5 --> L1 --> C3

3 C5
B6pFIS0V 56pF/50V --> C4 --> C10, finally to the pin 20 (VDD5).
2. C5, L1, C3 (Grouped together & close to FE1.1s).

= 3. C4, C10 close to pin 20 (VDD5)

*C2 close to pin 21 (VD33) 22

c173
10uF/10V/

C4  OAuFH6V
b

3
€10 0.1uF/6V.

R1769
51K

eyl ] s

USB_DP_2 HUB

USB_DM_2_HUB

L1 &L2: Bead 100MHZ/ 470R / 2A / 0402 size.

Layout checked: (For EMI) S
“VD18 net is at least 40 mil wide. Spdedazigazraz =
* VD33 net is at least 40 mil wide. -+
* Both nets are in_the same Iayt_er FE1.1s Rev. B
as IC and not going through vias. . -
083232283855204
. lwloh| |
‘ ‘ ‘ ‘ R1771
R1766 ovey B v
R3, R6 are reserved. fﬁ(\%
10K L o R1770 Lvb3s. =
I o Crystal 12MHZ/16~20pF oL
= 30~50ppm/(HC-49S)
== C1925
N | 18pF
/77

Trace of VccDP1 to 4 are 1.3mm wide

C1926
o 1o 77

R2042 1 2
USB_DM_2_HUB_2 :\\ﬁg:;
USB_DP_2 HUB_2 22 R2045 1 2

USB_DM_2_HUB_1
USB_DP_2 HUB_1

R2038 1 2
éé R2039 1 ::%g: 2

This schematic is for TV, STB
Notebook, Pad, Embedded System,
Port extension, and EMI sensitive project.

* U4, U5, U, U7, U8
are must reserved for EMI.

*C6, C7, C8, C9 are close to each
USB Down stream port.
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/S Decoupling

RS TEasE

VDDA

C177i C1770
10uF 0.1uF

4 R1825

thick trace oo

R cmﬂ -

10uF 0.1uF

DCORV sy, poprya

_SDCHa sy, spcha

spela sy spota

> SLIC_DC_VDC_a

_SDGHb 3, spcyy

_SDCLb sty

DCDRVEY, pepRVD

> SLIC_DC_VDC_b

Pulse Metering Attenuat
Pulse mete
Load RI13,
al « Load
g § ci7ss ' 1757 R1801
2 7 0.AUF } W
0.010F/250V] K
Z R1802
5 0N 8 r
R1800
N STIPC:
z S ¢ é 150v
PCM_CLK 1o peik S sTPaca R
PCM_FS 177 FSYNC SRINGACa !
PCM_DRX 18] PCM_MISO STIPDCa
PCM_DTX PCNV_MOSI SRINGDCa 55 5T7677Pa 1 l
TIPa |54 SLIC-RINGa 1l 1 ;g Jii
; Py RINGa 1 RINGa TIP_exta
{emso——  —L_ci7a9 2ND_SPI_CLK 1% 2 SCLK c1762 NI RING_exta
| S 5.60F 2ND_SPI_CS TRy 5 Si 1758 c1759
i 2ND_SPI_MISO SPLMISO SI3228x 1UF/250V 1UF/250V
: 2ND_SPI_MOSI 1 2 " MOS! 01uF1250 0.01uF/250)
i SPI_MOSI_THRU - 20 s
; 1 close to SLIC % ! 3
i R1804
: N " SVBATa 4715
i N R1815  1.65M,1% i iid
i 5 NC
531 \¢ SRINGCa A8 1L s
STIPCa  RIZ88 A 10K 2 | (oo 1763 VBATa Aas
SRINGCa __R1787 MpA/A10K 1 22 0.1uF . - A4
SRINGCa DCFFa —’ ! c1766 Protection o as
STIRCh __R1789 pp 110K 41 | I AL -2
SRINGCb __R1790 110K 42 | STIPCb 23 11 — A
AWV SRINGCb DCFFb. 0.A0F 0.01uF/250V}
ci764 R1820
36
IREF
c1765 R1818
& RI791 49.9K Il AM STiPch Fraf]
7 i W\ ol
ﬁ CAPPa 0.01UF/250V; K - B3 (B4
< ¥
C1rst STIPACD R b EAlkS
Temr 4| SRINGACH UL R8T 681K A% 5182
CAPMa STIPDCH i 1% RIB2INAABIK % l
SRINGDCb 25 sTieTph _——————— coees - B ] TIPb
34 TiPo SLIC-RINGD T 1 5063121A,
J»i CAPPD RINGE P RINGb TIP_exto 5063121A_RJ11 X2
RING_ex
ci7s2 C1769 NI G_extb
33VD yhils 1768
35 | o O1uFI250V Vo’ommsov
25 S0CLh “ ’ <
R1794
b3 56 33 SVBATD
P 10K > ne
TP254 R1823  1.65M,1%
SRINGC]
12 50
SLIC_Reset ) RSTB ic= VBATb
13 51 -
INTB o ic Protection
R1793 R1795 g L ic 9
10K 2 3 3
5 s £
o o o Sis228x
C1753  0.1uF,250V
1
C1754  0.1uF,250V
RI797 R1796 oy D125
RY ToR
VBATa VBATH
DC/DC Converter A DC/DC Converter B
12v
33VD
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SLIC_DC_VDC_a Y)——

SLIC_DC_VDC b )

VDC = 4.5V - 16V
VDC = 4.5V - 16V .
v c1777
CIT4 i fuF25v  SYTO
Tour25v §2L 178t
cir4s
180pF
180pF
L1322
L120 15uH
VBATH
15uH VBATa R1845
R1779 15,1%
151%
D127 BAVT0
D121 BAVTO R1846 R1836
R1780 R862 W\
0 15,1%
. cirre .
ciras 0 15,1%
ciris == 1775
0.033uF 250V
0.033uF,250V c14  —— C123 . 0.1uF250V |  0.1uF,250V
i 0.1uF, 250V 0.1uF,250V
1 c1780
ci22 0.1uF, 250V
0.10F,250V D128 BAV7O
D122 BAV0
D129 BAVTO
c1782
cirar D123 BAVTO
0.1uF 250V
0.1uF 250V
.
Q121 D130
[ c1783
‘*— Q120 D124 — Ciras DCDRVb o "* NTRS198NL BAV70 0.33uF 250V
DCDRV)) : 1 NTR5198NL BAVT0 0.33UF 250V R1837
RE63 68K, 1%
68K, 1%
R1833
R864 SDCHb ) A
SDCHa ) A\ ‘ 0
‘ foute as 4 differential pai SR1840SR1841SR1842SR184ISR1844
Route as 4 differential pair SR120 SR866 SR865 SRITTTSRITIS i 10 10 10 10 =10
=10 10 210 10 =10 ‘ R1839
‘ RI1776 SDCLb A
socta W 0
0 N
RTIS1O ) , REE Ri781 RT162° ) , RIG R1809
RING_exta < W <RINGa RING_exti(<- W\ CRINGD
PTC FUSE 15,1% PTC FUSE 15,1%
R252 R1805
VBATa %owmsov st VBATO ﬁDNF.Z&O\/ Ur309
C1194 s C1760 s
7| Kl K7 R aa
6 AlE —Lc108 e A% L c1761
X ole T 0.01uF/250V s blE T0.01uF/250V
EGND EGND
TISP61089BDR TISP61089BDR
Loaded 4 Loaded <~
RT150° ) L RES Ri762 RTIS3° ) , RIBO7 R1810
TIP_exta (4- M TIPa TIP_extbd(- N (TIPb
PTC FUSE 15,1% PTC FUSE 15,1%
R253 R1808
A
will Im
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PHY RESET/INTB

MDIO

3.3V Power Supply

RGMII Power

DVDD33

R8 47K
INTB

R9 47K

PHYRSTB

DVDDRG

R1872 1.5K
MDIO

RGMII RXC Delay Config.

RSET

33vD

R2

AVDD33

AVDD33

VDDREG

0

c1 c2

0.1uF

IONF

Close to PHY Pin1, 12.

DV{)DD33

DVDD33

c1785 c1784

l“ TuF st/xmlu 1uF

Close to PHY Pin31 for SWR.

DVDD33

3 DVDDRG
Lc;m | c1e

0.1uF 4.7uF XSRIXTR

DVDDRG

Note 1: R5 is not needed for ONLY 3.3V RGMII application,
and DVDDRG can be connected directly to DVDD33.

Note 2: DVDDRG must be short (or R5 be mounted) to
DVDD33 if the external RGMII 3.3V is selected.

Note 3: R5 must be removed if the internal 2.5V/1.8V/1.5V
RGMIl is selected.

= Note 4: CAPs must be closed to pin29 for EMI consideration.

VDDLDO

Reserved for EMI.

c1790 c1789

14 TuF xsmxmlu AuF

Switching Regulator

Size
c

Date:

o optional
DVDDRG R6 249K 1% aser (op )
R184%_\ AATK _ RXDORXDLY _ R12 4TK(NC) <L Close to PHY Pin30. . AvVDD10
= (Close to PHY) REGOUT 1 2 RiBSg/\’O ch LC1757 L():11\/1DDWD
Pull-up for additional 2ns delay to RXC for data b 22uH HNR252012-2R2M Lcn% Lcﬁ »
B e ] omE ] oauF
IA TuF XSRIXTR Iu uF %
= d = = —
BbLE  zllzleR
- HEeREE 35z
RGMII Voltage Config. e DVDD10
RGMII Power Source CFG_LDOI[1:0] 1 2_0193011 Thet Ifﬂc?ﬂl‘?"%‘g bemé;" L‘} é"s“: RE1L8211tF:(-V5) RIGRAL o LVBD10
DVDD33 External 3.3V (default) 2'b00 Sdhdudi ki within 0.5am. o em Grand GB o B mustbe cseeTTor EML Lo
/ I | 2.5V ' L¥%253x2828s i =
|::::::| 1 gv g:g; i g2380083228 Note 2: Bypass CAPs close to PHY AVDD10/DVDD10 power pins. (P12
. 40 ] d
= Internal 1.5V 2'b11 ; Fone gg“@% § Note 3: Any inductance or bead except L1 is not allowed on the path from REGOUT to DVDD10/AVDD10.
3 8
PHY Add Confi a2 * epyere oo e
—35 MDIo}+ 3 LEDO/PHYADO 34 INTB
ress Lonrig. STV Address | FAVADIET] avooto 0B . S Crystal Case External clock Case
H 6| Mo+ REGOUT VDDREG
DVDD33 0 3'b000 — Wb 7 N oUB% vooLo
R18 4TK(NC) LEDOPHYADO _ RIBSR a nATK 1 (default) 3'b001 Aveei —10 | Q‘A‘?‘D[ZDEOQ rf -“ chg/"?"?’ﬁ)? zig%‘:ﬁ;nz M ML
= 2 3'b010 wonss | —1 Eﬁ%}m . RTL8211FS(I)(-VS));jggg(;EggEg BRI, e Vi 25z YT OfR
DVDDRG 3 b1 g
R186 47K RXCIPHYADT __R18S 47K (NC) 4 3'b100 o= a7or L Tonr
5 3'b101 @ Yoo = =
1 L 866
= ' £028385850888 The XTAL_IN needs to be connected to GND
S g'::jlfl) §gg§2§§%%§22 if the external 25MHz clock used.
PHY Config. Operating Mode CFG_MODE[2:0] ] B
g UTP <=> RGMII 3'b000 b jf| PLL Clock Out
FIBER <=> RGMII 3'b001 £28 et
& Reserved for EMI
DVDDRG UTP/FIBER <=> RGMII 3'b010 EE
UTP <=> SGMII 3'b011 o | o oM
SGMIl (PHY) <=> RGMII 3'b100 o3
= SGMIl (MAC) <=> RGMII 3'b101 20F (N
UTP <=> FIBER (AUTO) (default) 3'b110 o
SERDES UTP <=> FIBER (FORCE) 3'b111 1. PLL Free run clock
2. UTP Recovered RXC for Sync Ethernet
3. Fiber Recovered RXC for Sync Ethernet
Hsop o7 | L_OME CAPs close to PHY Pin40, 41 for AC Coupling. 4. PTP clock output (RTL8211FS-VS Only)
I \—g SDS_OUT P SMA Connector is reserved for measurement.
HSON. c28 OAF | [/»SDSOUTN (optional)
* CAP close to PHY. Reserved for EMI. (optional)
CAPs close to the source for AC Coupling.
HSIP C29 || OAuF
! ':2 S g
HSIN c30 { } 0AuF SDS_INN
There should have CAPs on the HSIP/N trace for AC coupling,
and they should placed near the MAC/SoC SDS_TX output pins.
RGMII RX Filter Network _ _
LED Resistances Setting
PHYADO0=1'b1 R29(NC), R30, R31, R32(NC)
RXCIPHYAD Ra6 0 SGE RXCLK PHYAD0=1'b0 R29, R30(NC), R31(NC), R32
LC“ - MDC  Riss4 or e @ CFG_LDO0=1'b1| R33(NC), R34, R35, R36(NC)
Torner (opagnay T ooerved for EML TN e CFG_LDO0=1'b0| R33, R34(NC), R35(NC), R36
= KE; 2:22: g; GE_TXD3 (6) CFG_LDO1=1'b1| R37(NC), R38, R39, R40(NC)
RXDO/RXDLY R1848 \ n O >GE_RXDO T R gz Iizf ::)] CFG_LDO1=1'b0| R37, R38(NC), R39(NC), R40
RXDVICFG MODEO | Rigag s 0 DGE_RXD1 TXDO _ R1889 0R GE.TXDO (6
RXD2ICFG_MODET_| Rigsq , »_0 e RY02 TXCTL _R18%0 R GETXEN (6)
RXD3/CFG_MODE2 | Rigsy \ o 0 e RXDS GIXC__R1891 &R GE_TXCLK (6) F
RXCTL/PHYAD2 R’\BSW 0 >>GE7RXDV itle <Tite>
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D 3.3VD D
904
J SFP Connector & Cage
] Ll el L Lt =
NININININS
U3A U1312B =
1
l=l2(8 2| 1757
Close to SFP module o 2| Q| B| 2o 3 $§_E¢SU/-{_JLE 40 1 oND E GND E 22
3.3VD pSeccccccccccccccccccccccccccces N orfeclecfoe g MO_D_DEFZ %2 GND:E GND:E g?
. . & MOD_DEF1 GND_E GND_E
: : ~ =— MOD_DEF0 25 38
* . * * . 2 g| RATE_SEL 56| GND_E GND_E 33
c c35 | C36 : c37 | c3s8 - 9 \L/gER GND_E GND_E c
: . = 10} VEER
10uF 0.1uF . 10uF 0.1uF ¢ 11 VEER
: SDS_IN_N 22 2 RD- "
= : = : SDS_IN_P 7 SIE:)ER GND_E
: : 151 VCeR 21 GND_E
: c39 . 75| VEET GND_E ]
. . SDS_OUT_P ;< 79| TD+ 28 L, b
. M [aYaYa
. 0.1uF . SDS_OUT_N 20 cgéT GND_E (Z_') 5 5 /77
L] _— L]
= CHASSISGND2
. . o
.oooooooooooooooooooooooooooooo: — MINI-GBIC SFP CHASSISGND2 %;S‘r MiNI GBIC SFP CAGE
B C40 B
CHASSISGND2
1000pF/2KV
_ CHASSISGND2
A A
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