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FEATURE

1. FORM FACTOR
- NGFF module

2.RF

-LB: B28, 2T4R

-MB : B25+B66, 2T4R

-HB : B7,4T4R

-UHB : [B42/43] /48, 4T8R

3. CA combination
Inter-band CA
- (B28) + (B25/B66) + (B7) + (B42/43/48)

Intra-band CA

- CA_B25 (DL-2CA, UL-1CA)

- CA_B66 (DL-2CA, UL-1CA)

- CA_B28 (DL-2CA, UL-1CA)

- CA_B7 (DL-2CA, UL-1CA)

- CA_B42 (DL-2CA,3CA, UL-1CA,2CA)
- CA_B43 (DL-2CA, UL-1CA)

- CA_B48 (DL-2CA,3CA)

4. SYSTEM

- USB2.0 for debugging

- Dual SIM

- RGMII

- 1PPS

- Temperature detection for baseband
- Security mode
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HISTORY

Version 1.2 of a tagret schematic

Each Decimal fraction of

Revison Description

- Author/Date . the verdon
Revision CYYYY/MN/DD) Revision Contents Oniee L é\gBerr,equ_;;:.iti:ztnaz;z;ﬂed o new devices and debugging points
Tenths 1. A changes of devices' values after optimizing or debugging circuits
V1.0 Foxconn-AIIenl' Initial draft.
- 2018/04/02
1. Matching point was updated.
GCT B5 B38
- TXO : C423(8.2nH), C250(47pF), C612(2.2nH), C614(3.3nH) - TX1 : C222(2.0nH), C167(1.2nH), C647(1.2nH)
2018/07/26 - TX1 : C273(47pF), C633(1.2nH) - TX2 : C628(1.5nH), C567(1.2nH), C171(1.8nH)
B20 - TX3 : C407(1.2nH), C169(2.4nH)
- TX0 : C251(2.2nH), C623(3.3nH) - RXO : L99(DNI), C295,C294(1.5pF), C527(5.1pF)
- TX1 : C287(2.4nH), C642(47pF), C639(2.7nH) - RX1 : L102(1.0pF), C298,C296(0R), C544(3.0nH), C539(1.0nH)
- RXO : C424(DNI), C237(6.8nH), C236(6.-8nH) - RX2 : L135(12nH), €329,C317(1.0pF), L136(10nH), C559(1.8nH)
—BlRX1 : L52(DNI), C464(6.2nH), C462(6.2nH) 54BX3 : L139(0.5pF), C400,C401(0R),” L140(0-5pF), C564(3.6nH)
~"TX0 :C197(1.5nH), C184(1.5nH), C246(1pF), C370(8.2nH) - %(1) : g%gg(iﬂgF)
- RXO : L20(4.7nH). C191(8.2pF). C192(8.2pF) R C408g1-5“ g
- RX1 : C323(1.8nH), C320(1.8nH), C330(1.8nH), L49(0.5pF) - : -
ZRX2 © C563(1AH), G562(InH), LO5(0.5pF). L15G(ONI) §a]X3 1 C444(1.2nH), C442(2.2nH), L121(2.4nH), C445(1.2nH)
g3RX3 1 C554(1.2nH), L94(1pF) - TX1 : C224(1.0nH), C173(3.3pF)
— TX0 : C200(1.5nH), C185(2nH), C367(4.7nH), C372(4pF) - TX2 1 C395(1.0nH
- TX1 : C202(1.5nH). L88(4.7nH), C193(1.2nH), C436(InH) 54X3 © C410(1.0nH), C175(1.8nH)
- RXO : L8L1(DNI), L22(1pF), L23(DNI), C277(1-2nH), C278(1-2nH) ZUANTS - C832(2.2pF)
- RX1 : L51(1pF), C322(3-3nH), C332(3-3nH), L50(0.5pF) 2 TX0 : C350(2pF), C361(4A7pF)
- RX2 : L92(DNI), C552(4.7pF), C553(4.7pF), L91(1pF) Z RX0 : C583(47pF)
B7RX3 : C547(2.7nH), C548(2.7nH) - RX1 : C584(47pF)
- TX1 : C651(1.5nH), C653(1.8nH), C266(12pF) - RX2 : C780(2.7nH), C771(47pF), C763(47pF), C766(47pF), L76(DNI)
- TX2 : C402(3.9pF), C404(12nH) - RX3 : C773(47pF)
- TX3 : c450(1 OnH) C451(0.5pF), C687(1.0nH), L166(1.8nH), C452(8.2nH) - RX4 : C607(47pF), C605(2nH), C606(2nH), L75(DNI)
- RXO : C684(DN - RX5 : C608(47pF
- RX1 : C702(1_0pF) - RX6 : C802(3nH), C795(47pF), C792(2nH), C793(2nH), L112(DNI)
- RX2 : L164(2.2nH) RX7 : C804(47pF)
RX3 : L166(1-8nH), C452(8.2nH), C720(1. Ozpl?
2 RX PLL bypass cap was change 10UF to 22ul
- GDM : C86, C87
- GRF : C534, C535
C241(47pF) LlGl(anH) L213(18nH) C976(47pF)
- BAND28_TXORX0
GCT 1. Schematics changed and add parts of ANTO&1 C238(47pF) C612(47pF) C613(18nH) C973(47pF)
2018/12/21 ANTO BANDZ8_RXS
- U254(LPF), C897(NC), C895(NC), C896(47pF) £304¢47pF) L85(18nH) C459(18nH)
ANT1 0624(18nH) c251(47pF) C231(47pF) C623(47pF) L84(18nH) C405(47pF)
- U255(LPF), C900(NC), C899(NC), C898(47pF) B25TXORX(
C197(10pF) L77(6.8nH) L196(2nH) C184(10pF) C368(10pF) C913(1nH) L78(27nH)
B25RX1
(2323 10pF) L198(27nH
1. Add band 4 to replace band 3 and component change below ( 5) (27D
FOXCONN ~ TXRXO :USB(SAFFB1G73KAOFOAR), US3(SAYEY1G73CAOFOA) giﬁggéOpF) L97(6.8nH) L200(2nH) C190(10pF) C518(10pF) C916(1nH) L105(27nH)
2019/02/01 - RX1 : U37(SAFFB2G14FAOFOA) Cos4Cl0pr) L202(27H)
- TX1RX2 : U78(SAYEY1G73CAOFOA), U96(SAFFB1G73KAOFOAR) B66TXORX!
- RX3 : U40(SAFFBZGI4FAOFOA) C200(10pF) L80(10pF) C185(0ohm) C371(10pF) C920(4.7nH) C919(10pF> L212(6.8nH)
B66RX1
C324(10pF) C334(3.6nH) C923(3.6nH) C922(10pF)
B66TX1RX2
1. Add band 28 to replace band 5 and component change below  c202(10pF) L88(3.6nH) L203(6.8nH) C193(Oohm) C436(10pF) C926(4.7nH) CI25(10pF) C552(8.2nH) C553(8.2nH) CA61(4.7nH) L158(10pF)
2. Add band 28 to replace band 20 and component change below. B66RX3
3. Add band 25 to replace band 1 and component change below. C487(10pF) L492(3.6nH) C930(3.6nH) C928(10pF) L90(1pF)
4. Add band 66 to replace band 4 and component change below — cBITXORXO o " o o 6o cs20 100F
FOXCONN band28 B7TX1RX1
an C651 C336 C647 C356 C540 (292 C544 10pF
2019/05/06 U27,U29 (SKY77772) PA B7TX2RX2
U76,U75(SAYRH725MBCOBOA)  DUPLEXER £002 ce26 €387 C678 €561 C313 €561 10pF
U73,U77(SAYRH725MBCOBOA)  TX SAW
U112,U91 (SAFFB780MAAOFOARIX) RX SAW O rmomxg G441 CE95 €344 C564 10pF
U264,U265,U92,U109 (HHM17147A1) BALUN €325 C577 C361 C350 C281 C726 C703 C825 C379 C583 C303 10pF
B48RX1
band25 €828 C584 C337 10pF
B48TX1RX2
Hgi:H?gg%gngé?égsgﬁlGOA) DUPLEXER (Bligéx(?i?Z? C383 (283 C734 C737 C491 C771 C312 C832 10pF
U36,U68,U256, U257 (SAFFBLGO6FBLFOARIX) RX SAW €835 C773 C772 10pF
U70.,U71(SAFFB1G88KCIFOARIX) TX SAW BABTX2RX4
C448 C600 C510 C306 C746 C709 C839 C394 C607 C308 10pF
band66 B48RX5
U78,U83(SAYRH1G74BA1FOA) DUPLEXER ggg%xgggg €499 10pF
U259, U262 (SAFFB2G15AAOF0A)  RX SAW
U88, U9B(SAFFB1G74ABOFOA) TX SAW (Bliggx(73745 C432 C307 C743 C740 C844 C494 C795 C319 10pF
U37,U40,U258,U263(HHM17147A1) balun €846 C804 C803 10pF
C822 C819 C260 C216 C215 C259 C757 C761 C258 C214 C257 C213 10pF
band28 bandGG band7
X0 B7 TX1 C266 C342 9pF
FOXCONN C614 C612 U73 DNI  C950 3.3nH €949 Oohm L80 €185 2.0nH €200 1.5nH B7 TX2  C402 C418 9pF C422 C451 DNI
TX1 B7 TX3 (450 C454 9pF a'l' Semiconductor. Inc
2019/07/20 | c625 C623 U77 DNI C958 100pF C957 47pF |_185 1.2nH C193 2.0nH €202 1.5nH ’ -
band28 I AIRCREEKZS
TX0 band7
EOXCONN €613 R377 C952 C951 DNI C950 100pF C949 47pF L159 20nH U254 (896 C255 47pF B7 TXO C253 C338 9pF Document Number Fev,
TX1
2019/10/15 |ce24 R339 €954 C953 DNI Toursday, Oicher 24,2015

L84 20nH U255 (C898 C256 47pF
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PAM DCDC (BOOST, 3A)

If MAIN_VCC is below 3.3V,
please use DCDC for boosting

2 R 4 PAM VCC as avove 3.6V.
36 AUX DNIUR/0/0402/5%
L6 AM_VCC_GDM
ULSUHI2.1A20% U101 £ ra28’
1 2 1 10 ] 1 2
K 5 LX_1 VouT 2
g £ X2 vouT_1 ] BEAD/1200h/2.0A10402
3 T veaTr g S 2 8
=0 4 oc g3 | LS
g =  — FB & 5]
g o - Slivi enp £ 123 S8
T |1 Peak Current Limit 2¢ E-PAD S 183 g0
g | IUmo iLm1 54 = GSI77AREIU S [ S 2
5} H {8 3 2 13 13
s gg & K
L H s S8 3 )
H H 1% g ~
= GND VOUT=VREF*(1+R1/R2)
GND GND GND GND VREF typical is 1.23V
PAM DCDC (BOOST, 3A)
’ please use DCDC for boosting
2 BB 4 PAM VCC as avove 3.6V.
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H L = 18A g g S ] g
L H 3.0A 1® ono |25 & <°
< H H 5.2A & onp  VOUT=VREF*(1+R1/R2)
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g =1 3 &7 vee
S PR I G4 | VINL CILOUF/0402/10V/20%
3 3 3 G1] VN2
~2 © 53
B, g SE] 57 VN3
& 8% 58 N4 L2 bepe 12
E s 1 LE SWREG2 Lx2 GND
8 5] g RTCOUT=3.0V 1.2v.2A DCDC2 |~ CHOKETRZ 2uRTL.7A 2
GND. L9 L e c108
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MCP(NAND 2Gb + LPDDR2 2Gb)
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M.2 Socket2 PCle Based WWLAN Module Pinout

< GND
3.6V AUX 3.6V AUX 2 H
3 , 3
2 8
an g E
RGMIIIO / 1.8V t—L3 3.3vauxt CONFIG_2 D BT 7 GPIO / 1.8V
2 & g .
1PPS10 / 1.8V 75| 33vav2 GNDIL (73] o8 0%
68 | 3:3Vaux3 GND10 ND o 2
[3] RGMII_TXDO 56| SUSCLK_32KHz(:3.3) CONFIG_1 P GPD2_7 [3]
[3] RGMII_TXD1 47| SIM Detect(l) RESET#(1:1.8V) < RESET# KEY [3]
[3] RGMII_TXD2 52| COEX_TXD(O:1.8V) ANTCTL3/GPIO! - VIO(O:1. S TRO_SW [36]
[3] RGMII_TXD3 50| COEX_RXD(:1.8V) ANTCTL2/GPIO2IRFFE_SCLK(O:1.8V) TRISW [3.7]
[3] RGMIIRXD0  {S———go—{ COEX3(10:1.8V) ANTCTLY/GPIOL(O:18V)/RFFE_SDATA(I0:1.8V)[ 55 g; GPD2_4 [3]
(3] RGMIRXD1  <&———2&- NC1 ANTCTLO/GPIOO(LSB)(0:1.8V) 57 GPD23 [3]
[3] R§igl_RXD2  K—F—22- NC2 D9 755 ND
B R d R NC3 NC12 g GPD2.2 (3]
[3] PHY2MAC_125MHZS- 2 (Rt NC4 NC11 22 GPD2_1 [3]
2<% (3] RGMILTCTL NCS5 GND8 [—z5—1 ND
828 I3 ROMITCLK GPIO_4-TX_BANKING_GNSS1_UIMPWR2_IPC2(10:1.8V) NC10 é GPD2 0 [3]
&58 [ RGMITMDC GPIO_3-SYSCLK_GNSS0_UIMRST2_IPC1(10:1.8V) NC9 DEFAULT_FACT [3]
« S [ RGMILMDIO < GPIO_2-GNSS IRQ_UIMCLK2_IPCO(10:1.8V) GND7 [—z3— DEFAULT FACT / 1.8V
[3] RGMII_RCLK oy GPIO_1-GNSS SDA_UIMDAT2_HSIC STROBE(10:1.8V) NC8 [77—%
SIM_VCCo [3] RGMII_RCTL § GPIO_0-GNSS SCL_SIMDET2_HSIC DATA(I0:1.8V) NC7 [39—% u - C / -8
[3] 1PPS NC6 GND6 571
T UIM-PWR(O) USB3.0-Rx+ 351
[3] SIMO_DAT UIM-DATA(IO) USB3.0-Rx- [~33—4
(3] SIMO_CLK UIM-CLK((O) GNDS5 [37—1
SIM vecL [3] siMo_RST UIM-RESET(0) USB3.0-TX+ 55—
T [3] GPD2_21 12S_WS(10:1.8V) USB3.0-TX- [57—%
GPIO_10-WDISABLE2#_IPC6(10:1.8V) =1 ND
[4] SIM1_DAT_O 125_TX(0:1.8V) GPIO_12-DPR_IPCB(I1.8) K UARTO_TXD [35]
[4] SIMI_CLK'O 125 RX(1:1.8V)/SLIMBus_DAT(I0:1.8V) GPIO_11-WOWWAN#_IPC7(O:1.8V) >> UARTORXD [35]
[4] SIMI_RST_O T 12S_CLK(10:1.8V)/SLIMBus_CLK(0:1.8V) ND (>GND
N E UARTO 10 / 1.8V
Seral Key ID : B (12-19
] 53 -
SETE y D
L i j)é* GPIO_9-LED#1_IPC7(0:OpenDrain) GND3 L {>GND
W_DISABLE#1(:3.3V) USB_D- é USB2.0 DM [3]
[4] PWR_EN SGND g%} GNEC Full_Card_PWR_Off#(1:1.8V) USB_D+ USB2.0_DP [3]
© P> 3.3Vauxd GND2 31
GND +— 3.3vauxs GND1 {>GND
g 2 CONFIG_3=NC +—> SIM_SEL [3]
g S |2
83 L 3
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N 1 ©3
g 8g
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GND S v -
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7 5 Place TP at bottom side
75| RESERVEDL RESERVEDS2 [~3
7| RESERVED2 RESERVEDS [~
3+ RESERVEDS RESERVEDSO (g bepc1.8v
66| RESERVED4 RESERVED49 (57
64| RESERVEDS RESERVEDA8 g P11
62| RESERVEDG RESERVED47 |3 P12 TCK [35]
60| RESERVED? RESERVED46 (5, PS5 00 [35]
55| RESERVEDS RESERVEDAS (59 PG O [35]
56| RESERVEDY RESERVED44 (57 TP ™S [3.5]
247 RESERVED10 RESERVEDA3 [ P8 UARTO TXD [35]
- RESERVED11 RESERVED42 | PO UARTO RXD [3.5]
HOLEL HoLE2 HOLES 221 RESERVEDL2 RESERVEDAL [25 P10 B2
SUBRORT HOLE SUBBORT HOLE SUEBORT HOLE 50| pecrrvents RESERVEDA0 |25
46| RESERVED14 RESERVED39 (7
44| RESERVED15 RESERVED38 5
47| RESERVED16 RESERVEDS7 [3 GND
20| RESERVED17 RESERVED36 [
38| RESERVED18 RESERVED3S (59
36| RESERVED19 RESERVED34 [—57
GND GND GND 34| RESERVED20 RESERVED33 35
- RESERVED21 RESERVED32 [
HOLES HOLES HoLES 321 REsErveD22 RESERVED3L [33
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26| RESERVED24 RESERVED29 |5 TDO [35]
> RESERVED25 RESERVED28 55 DI [35]
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B7_TXORXO

]

87_Rx0

GDM7243A HBO - B 7 (UL : 2500-2570 MHz, DL : 2620-2690 MHz)

HB1 -B 7 (UL : 2500 - 2570 MHz)

7 R

B7_TX1RX1

s LL S a—

€342 9pF

UHBO - B42 (UL/DL : 3400 - 3600 MHz)
- B43 (UL/DL: 3600 - 3800 MHz)
- B48 (UL/DL: 3550 - 3700 MHz)

o B424348_TXO

B424348_RX1

UHBL - B42 (UL/DL : 3400 - 3600 MHz)
- B43 (UL/DL: 3600 - 3800 MHz)
- B48 (UL/DL: 3550 - 3700 MHz)

8424348 _RX3

B424348_TX1

Product ID = 0x10
Manufacturer ID = 0x86
USID=0b1111

Product ID = 0
Manufactur

x10
er ID = 0x86
USID=0b1111

| BO - BAND 28 (UL: 703-748, DL: 758-803 MHz)

TX SAW bypass

049 47pF |

apoimi B28_RXO

MBO - BAND 25 (UL: 1850-1915, DL: 1930-1995 MHz)

825 TXORXO
866 TXORXO
87 THORXO

Ant2

Temperature detection for PA using NTC Thermistor
2scr NTC must be close to the PAM

» Load R value can be tuned

- Sure oo v
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il”l a g e s
, i R A
“qp"jz
[ Ant0 828 TXORXO Ant14 Jr—

GOMTRA3A RHFEOMTDO) + ANT T




EFUSE

Shielding

U93A

GRF7243A

GRF7243A HBO - B 7 (UL : 2500-2570 MHz, DL : 2620-2690 MHz)

C402_OpF

Antl

828 TXIRX2

BPF bypass ™"

B7_TX2RX2

TX PLL

Shielding

HB1 -B 7 (UL : 2500 - 2570 MH

B7_Rx2
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oceooc 90

2)
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866 TXIRXZ
87D
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C450 9pF
B7_TX3RX3 422 bRy
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Product ID = 0x90
Manufacturer ID = 0AS
USID=001111
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866 RXG
87 TX3RX3
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—§B48 (UL

;
;
S

.
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| o

GRF7243A MBO - B66 (UL: 1710-1780, DL: 2110-2200 MHz)
B66_TX1 a ) .

L158 1.2nH
93 2.0

8424348_RXS

GRF7243A UHBO - B42 (UL/DL : 3400 - 3600 MHz)
- B43 (UL/DL: 3600 - 3800 MHz)
/DL: 3550 - 3700 MHz)

B424348_TX2"

Product ID = 0x10
Manufacturer ID = 0x86
USID=0b1111

BPF bypass

- B48 (UL/DL: 3550

N TRLSW Tx[ R

B25_RX3
er

Ve L AN R 7 A
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GRF7243A UHBL1 - B42 (UL/DL : 3400 - 3600 MHz)
- B43 (UL/DL: 3600 - 3800 MHz)
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ID = 0x86
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GRF7243A LBO - B28 (UL: 708-748, DL: 758-803 MHz)
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