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DWG. NO. REV | SHT
REVISION DESCRIPTION DATE APPROVED
Note: Items in this schematic may be inconsistent with the
Alif PCB Layout Guidelines, AAPN0027. Ifa discrepancy is
seen between the schematic and AAPN0027, AAPN0027
takes precedence.
Revision History:
REV DATE Description:
A 24-MAR-2023 Initial Release, Taken from Flatboard Design
14-APR-2023 Added OSPI HyperRAM
Removed Coin Cell circuit
B 15-JUN-2023 Fixed swapped MIPI_CSI_C pair with MIPI_CSI_0 pair on BGA194
Add pullup to NSRST to U21
Removed UART4 option on U21
Realigned U21 GPIO assignments On P_9 and P_10 for Target JTAG
connections.
18-AUG-2023 Changed the MIPI DSI connectors to have top pins (was bottom)
Changed nylon hardware standoff length
07-SEP-2023 Changed C35 (VREG_AON) to 1.0uF
12-SEP-2023 Changed OSPI Flash and HyperRAM to 64MB devices.
Swapped USB_DEV _ID resistor divider for 1.8V signaling
C 20-SEP-2023 Fixed UARTO and UART?2 swapped signals
Changed USB power input pin
03-OCT-2023 Added Cypress FTDI Controller, jumpers out for JLink-OB E1 (U21)
with 0 ohm resistors
D 09-JAN-2024 Addrd TPs for RF SPI. PCB changes for Microphones
Added DNI caps to MIPI CSI pairs
25-JAN-2024 Design Review: Remove MIPI caps, GND TEST MODE, change TP49 &
TP50 to header pins
D1 18-APR-2024 Change VREG_AON series resistor R99 & R102 to 1K.
Added note for VREG_DIG_1V8 for 1.8V operation
ARequired 2.54mm Shunts:
J3 VDD _3V3 Current Measurement
J4 VDD 1V8 Current Measurement
J5-1-2 FLEXIO = 1.8V * default
J5-2-3 FLEXIO =3.3V
J6-1-2 WIFI in run mode * default
J6-2-3 WIFI in programming mode
J11-1-2  Camera Analog V=2.8V
J11-2-3  Camera Analog V =2.6V * default ZHW! ZHW2 ZHW3 ZHW4
J21 VDD _3V3 USB Current Measurement o o o o
SW3-A  JLink-OB E1 (and Cypress FTDI) run
SW3 B JLink-OB E1 (and Cypress FTDI) hold-in reset N
J15-1-3 & 2-4 Target SEUART * default ZF1 %
J15-3-5 & 4-6 Target UART2 = o
J15-5-7 & 6-8 Target UART2 ZHW5 ZHW6 ZHW7 ZHWS o C
J15-7-9 & 8-10 Target UART4 A E =) g
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F
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_L h 6 VIN C2
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SHLD2 |52 L 81 wo2 woz2 -2 USB DEV P >4 :
SHLD3 |22 = L DbN ™ =
SHLD: |34 GND 82400102 SOT23-6L VIN_RAW = V_1V8 R D2
onioa [Css -~ Yf GND U2 1.8V LDO T ? P
SHLDG (8 Yy B 6 RV out |2 - 05 ¥ | CGREEN
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- USB D SH HE 2 5 C6 I 10u
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n R13 :
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NCP690 out out 681R 1% 4 1 D
= =y
Cc7 GND Q1 3
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] Y SML-LX0404SIUPGUSB
c8 1.0u 10% FKCORC
10n = [ LEDO R ——
A 10 SIS FB4 RI6 oL LEROE 100K 1% i o .
1 USB U V ~Y Y\ ° SSM3K35AFS
VBUS [ USERUAN DNI =
D- 5 BT WBC  120@100M D5 ORO IMPR oD 1K00 1%
D+ I USB U ID nc 1 6 LB
ID - B /101 1101 USB_FTDI N > 12 6 LEDO_G 1 Q3
>
s fﬂ'ﬁ & 2| ano vop LS 0RO  JMPR 100K 1% 4| e
S2 — 20V 180mA 2.40hm
SHLD2 1—2= L | 5 A R96 P
SHLD3 |—=7 s 1102 102 USB_FTDIL P > 12
SHLD4 —& 82400100 SOT23-6L ORO  JMPR 6 LEDO B \
SHLDS 55 USB U SH EBS 100K 1% c
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P R98
5 <
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USB FTDI SEUART 0RO IMPR 4 1
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USB_U_VBUS GND
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F
TP11
13 121 no Q
V_3V3 om om U3A VSW ~ Y _ .
N = E Series BGA Power I/O 220 20% B8 cu
_ VDD 3V3 VDD USB 3V3 W8 | \ypp UsB_3v3 vew 118 50202
c1o P19
100n Viele YA = VDD_CORE 0V8
10% R18 | \ypp BuCK Wi GND
= GE au 5 VREG_CORE_0V8 T
GND —1.0u ——10u ——1.0u B5 Cls Cl6 c17 c18 C19
10% 10% 10% ggg{gggg&g E 100n —=—100n ——100n ——100n =—100n FB7 FB8 FB6 FB9
— - E19 10% 10% 10% 10% 10% 120@100M  J120@100M| )120@100M 120@100M
VDD_CORE_0V8
J4 Vs eore e |IEE 1.5A 1.5A 1.5A 1.5A
VIVs R [ s - - DNI WBC WBC WBC WBC
T e GND C24 25 €26 DNI DNI
i VDDIO 1V8 A5 | \yop 10, 1v8 =—100n | ==100n =—=100n
D19 | \or o 1vs 10% 10% 10%
I~ 2
fgg e B> | cos { W3 | DD 10 1v8 VDD,_SX_ove |22 VDD SX 0V8 T D
n =—100n ——100n 100n o Rl | VDD PLL 0VS ® P13
10% 10% 10% 10% VDD IOFLEX SRRSO |2 T
el - W1l \pD I0_FLEX  VREG_MIPI_ovs |13 VREGEMIENOVS o TPI2
= lczx VREG_AUX_1v8 |18 VREGEIUXSIVS OTPl6
GND 100n 118 | \op BATT
15 10% — u19 VREG DIG 1V8
_ =i & VREG_DIG_1V8 OTP17 o
Flex I/O Jumper 2 = ——1.0u C18 N19 VDD MIPI 1V8
® 3 VSS VREG_MIPI_1V8 OTPI8
1-2=1.8V* 3 GND 10% J10 N Wi2___ 7
2-3=33V g K9 xgg RRDEMIBIRIVE C30 31 32 33 27
=3 K10 W19  VREG LP 1V8 1.0u ——100n —1.0u —1.0u ——100n
GND KiT| VoS VREELLR Ve OTP19 10% 10% 10% 10% 10%
L2 | yss
L10 | yoa VREG_AON | Y17 VREG AON
V12
B2 | vss =
VSS OTP21 = c
TP20 e
\lﬂg VSS_BUCK VREF p |-N18  QVREFP o 299
Ve AR 1K00 NOTE: VREG DIG_1V8 capacitor C32
L Alif_E_Serics BGAI94 e | LG 1uF for 1.9V - 4.2V VDD_MAIN operation
GND C34 C36 C35 5% 47nF for 1.8V VDDiMA[N operation
CPU P S 1 —_—1.0u —_—1.0u 1.0u
Oower Supplies 10% 10% 10% DNI —
GND
SH3  SH4 SH5  SH21
H B 8 B .
N2
SHS5 default: Pins 1-2 IBo
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8 7 6 5 + 4 3 220-00307 D1l 4 2 1
DWG. NO. REV | SHT
REVISION DESCRIPTION DATE APPROVED
F
V_1V8 R V_1V8 R
o
P [ hd
R26 “voress Flas [ “voress Flas
DNT for Cypress 10K0 DNI for Cypress Flash DNI R29 R30 R31 DNI for Cypress Flash ||
ypres 1% o 100K > 100K < 10K0 5
D3 Install only for Flash 1% 1% 1% 3
R32 SI(1100) (g5 OSPII_D0 6 ! : i R33 SI(1/00) :5” OSPI0_DO 6
PS_CS SO(I/01) C: OSPI1_D1 6 PS_CS SO(I/01) C: OSPI0_D1 6
0RO  JMPR WP_I/02 1o OSPIl_D2 6 0RO  JMPR WP_I/02 [ OSPI0_D2 6
6] _OSPI1_SSO FL_CS /03 |5z OSPII_D3 6 6] _OSPI0_SSO FL_CS 1/103 = OSPI0_D3 6
1104 E; OSPIl_D4 6 1/04 5’ OSPI0_D4 6
B /05 s OSPII D5 6 w e OSPI0_D5 6
6] OSPII_SCLK SCK /06 [<ie= OSPII_D6 6 6] OSPI0_SCLK SCK 1106 <tg5 OSPI0_D6 6
o 1107 OSPII D7 6 o 1107 OSPI0_D7 6 3
6] OSPII_SCLKN PS_SCK c3 R34 6] _OSPI0_SCLKN PS_SCK c3 R35
RWDS OSPIl RXDS _ »6 RWDS OSPI0 RXDS 6
0RO JMPR y g p 0RO IMPR e g
M | s=== ) A | s=== @
6[_OSPIl_RESETn = RESET B4 6[__OSPI0_RESETn = RESET B4
vce vce
vee_IIo 2 1 VCC_II0 27 1
VCC_I/O VCC_I/O
A2 | e 37 A2 | e 38 —
OSPIl_INTn A5 | G TNT C39 C40 =—100n OSPI0_INTn A5 | & TNT cal C42  =—100n
% DND PSC GND (B:? =—100n ==100n 10% % DND PSC GND (B:? ==100n =—=100n 10%
DNU_WP_PSC GND % DNU_WP_PSC  GND %
GND GND
IS25WX512M-JHLE IS66WVH64MSDALL-166B1LI
Octal SPI Flash GND Octal SPI Hyper PSRAM GND
"Universal" Octal SPI Devices. Either chip can be Flash or RAM D
o
U3D
12[LFXO N_}——— E Series BGA MIPI & USB
MIPICSI 0 P [old14  MIPLCSI O P MIPL CSL 0P >9
U3B — - 14 MIPI_CSI 0 N
Y1 E Series BGA T X 2{ USB DEV P »—USB DEV P Vel usB_DP MIPIGeI 1P |18 MIPLCSLI P HE NG TRNES 5
38M400 HEXO P Ad eries BGA Test & X0 o1 2{ USB DEV N —USB DEV N V7. UsB DM MIPICSI_1_N 1156 o wea MIPL CSI I N_>9 c
20ppm 6p0 HFXO_P nc [=—— MIPICSI_C P s NTRCSTGEN MIPI CSI C P »9
XTAL2016-4P ey IS MIPICSI_C_N - MIPL CSI C N »9
HFXO_N —
oD USB D VBUS 2<{_USB_DEV_ID)—25B 1D R9.1 usB 10_ID MIPIDSI_0_P W1111 e arm MIPL DSI 0 P> 10
! LFXO P WA7 — MIPIDSI_O_N <izg NERDSIERD MIPI DSI 0 N_>10
LFXO_P R100 1D VB T W6 MIPIDSI_1_P 5 NIPBDSRIBN MIPLDSI I P >10
Y2 FXON V7 USB_VBUS MIPIDSI_1_N [<iss IEIRDSCAP MIPI DSI I N_»10
32K768 LFXO_N 20K0 1% MIPIDSI_C P b7s N RDSINGE MIPI DSI C P_»10
20ppm 6p0 RI101 R36 va MIPIDSI_C_N MIPI DSI C N> 10
XTAL3215-2P 10K0 USB_REXT e R37
8 YR T 1 T 1% 200R 1% MIPI_REXT -
J12 AN S ® = Alif E_Series BGA194 2008 1
13-_7 U1 NSRST GND - =
I3 PORN_} FOIRY M18  PMU AMUX 1 TP23 = GND
e AMUX_PMU @ GND
SEUART 13, 14 CSEUART TX_} [ Al4 | SEUARTTX J11
13, 14[_SEUART RX > | SEUART_RX RESERVED USB, MIPI CSI and DSI Interfaces
Alif E_Series BGA194 B
- o O
) ) GND NE
Crystal Oscillators and Test Pins gg
§,
V_1V8 R <
SW1
T L) POR N <>/c
100K 1% L7 EE
- <|
Reset Switch GND IS
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7 6 5 + 4 3 220-00307 D1 5 2 1

DWG. NO. REV | SHT
REVISION DESCRIPTION DATE APPROVED
V_1V8 R V 3V3 W
C43 C44 SH6
|| I
] Il V 3V3 W F
100n 10% 100n 10% R40
= J6
GND AWll-'l SWD s/w Update = 1 100K 1%
U6 1-2 = RUN mode* P 2 R41 o
1 VCCA VCCB 14 2-3 = PROGRAM mode ° 3
_ 2 3 W RXD ———— TSW-103-07-G-S 1K00 1%
6] WIFI TXD : 3 A1 B1 > ATXD = |
6< WIFL RXD _} 1 A2 B2 [—7 VAGES T T
6[ WIFL RTS A B3 1o W RIS W RXD Y16 AS
6 WIFI CTS _} = A4 B4 [ ATXD ZaTs"] RXDO  ANTENNA/NC .
= = U2 == W _CTS Y18, 328 W_AUX_TXD 1 g
8| o GND| [ W _RTS AATT | Rro W_AUX_RXD 2 o
15 W_SWD _DATA 3
PAD °
PP W_AUX TXD Y10 u19 W _SWD CLK 4
TB0104BQ W _AUX RXD_AA9 &—’;‘dﬁ ngfgz V18 5 _:
DNI — ! DN 1= [
GND ) E
_WsSCL V1 101/12C_SCL WIFI SWD Upgrade 1 TSW-106-07-G-S
DA V|:1>3 [92/12¢RSDA — | N16__ W RESET N GRD
¥ V3 7 W B 77 5g>1 103/SD_DO ON pDo—=—— =o>n = ’
-5 - 5- 104 )
C45 C46 D1~ o WAKEUP |oL16 W WAKEUP
I 1 WAIR D13, SPI_INT/IO6
100n 10% 100n 10% -
= W_MOSI AAS | <o MOSI
e WSk "] SPICS B18
1 14 TP66 TP67 W MISO Y8 SPI_CLK ADC “R16
VCCA  VCCB o) T — > %= SPI_MISO DAC p——
2 3 W _CS
2‘ e 3] By 12 WAMISG L1 pvi_wao
! 4 1 W_MOSI D2 =
6] WIFI_MOSI = A3 B3 ) VASCK E7 DVIRX J4 W SWD CLK
6 WIFI SCLK = A4 B4 5 55 DVITX  SWD_CLK pim—m—resmar
= nct nc2 =~ 2> DVI_CLK SWD_DATA - —— 20— —oan D
(@]
81 o GND ;’5 TP68 TP69 WAESE
. PAD
TB0104BQ s
= WIFI / BLE Interface
GND 7]
€
0RO  JMPR
6 DNI
V_IV8 R vV 3V3 W s vV 3V3 W 51 o vV 3V3
Cc47 C48 U7B T FB10 2 T
I I VBATT 3v3 ! - 11 /4
! . VBATT 3v3 —AA3 ] 120@100M [a]
100n 10% 100n 10% - Cs50 csl1 C49 C52 B 0402 cs3 == -
= GND A3 100p ——100p ——10u —100u  wpC =—100p - 100K C54
GND Al GND A7 5% 5% 10% 20% 5% 0 100u
U9 A15 A9 CC0805 FDC638P o 20% c
1 14 B2 GND 433 CC0805
VCCA  VCCB B nc GND 575
=2 GND -
- - 2 3 W _WAKEUP Eig | ™ B4 = =
6 EHTHRWARE 3] OOz o1 " D B8 GND - GND
- 4 1 W_IRQ G4 B10 Q8
6<_ WIFI IRQ } A3 B3 — = nc GND S . R93 —
6] WIFI RESETn g A4 B4 90 WARESEIRN G—:'g nc GND 3 i 6[_ WIFI_ ENABLE WL NpE ' ' i I:
| 01 ne2 — Hig | "° GND —57g LOKORN C125 T ssM3K3sAFs —
R4S 8 | o oD L2 S i " D cio 100n s
100K 15 J16 D18 10%
o PAD TP70 —5— nhc GND —=
1% EL K2 e GND —£8 100K 1%
TB0104BQ s 1] oo GND F12 = s
= GRD Ll\jl% ne GIND) 611% NP GRD
GND N1 e GND 5
NG| GND 37
—5— nhc GND
vV IV8 R V 3V3 W P2 GND |19
C55 C56 PT8 ] - gD K8 B
I I R GND M8 ~E
1 1 Ra 1 GND 19 S
100n 10% 100n 10% T ] DNI R19 GND P8 5z
— T2 | "¢ GND P12 8
= R46 R47 == nc
Ulo G 4K75 D 4KT5 T\}% nc GND ;?2 -
1 14 1% 1% Yo nc GND U1
VCCA  VCCB Vi ne GND —75
= nc GND O o
[3C B SDA 21 a1 B1 W oA A e GND (12 =9
12C FB SCL } 3 1 a2 B2 WESC A1 ne GND o
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V_1V8 R F
R48 R49
1K82 1K82
1% 1%
5,9,10<_12C FB_SDA gf = Sgl‘f gg} g P72 |1l 8] JOY SWi P15 0 |11 FLEXIO
5,9,10{_12C FB SCL } - P73 |11 8] JOY_SW2 P15 1 |11 FLEXIO
MIPI Camera 8| _JOY SW3 P15 2 |11 FLEXIO
Touch Cntlr  VDD_IOFLEX 8| _JOY Sw4 P15 3 |11 FLEXIO
CODEC 8[_JOY SW5 P15 4 |11
Navigation Buttons
R50 R51
E
1K82 1K82
1% 1% 2{LEDO R gﬁoT%oCB P12 3 |11
2 LEDO_G P7 4 |11 FLEXIO
UT8_T0 C
I3C SDA BC D 2<_LED0 B P12 0 |11
8<_13C_SDA EeISch ECiD P76 |11 FLEXIO
8 I3C SCL__} P7 7 |11 FLEXIO 5 50 1B
IMU Gyro/Accel , e p 2 LEDI R ETeRLIBE P62 |11
-0 - UT6_TO_B on Flatboard --> 2< LEDI1 G UT7 T0 B P65 |11
2{_LEDI B P6 6 |11 1
PWMable RGB LEDs
2 oS 5<_WIFI RXD UIBRXYA PO 4 |11
1K82 1K82 5] WIFL_TXD PO 5 |11
1% 1% 5{_WIFI CTS gi gs j: PO 6 |11
5[ WIFI_RTS PO 7 |11
7<{_12C_CL_SDA gé ék ggf ggg g P35 |11 WIFL_SS P12 7 |11 Touch Cntl
7<{_ 12C CL SCL } P3 4 |11 WIFI_MISO P12 4 |11 10[_T _INT 11
CODEC WIFI_MOSI P12 5 |11 10{_T_RESETn —— { P40 11,13 D
WIFI_SCLK P12 6 |11
10{_D_RESETn D RF‘SSTT: — P15 5 |11
5 WIFI_ WAKE P13 1 |11 10 D BL LED EN 1 P61 |lI
5[ WIFI_RESETn P13 2 |11 MIPI Disp
5{_WIFI_IRQ P13 3 |11 Disp Bklt
5] WIFI_ENABLE P13 0 |11
C RESETn <
9 PO 1 |11
LP XVCLK A
9{_C_XVCLK P03 |11
4 OSDITESS0 G e P57 |11 o[ C FLASH Po 2 |11
OSPI1_SCLK OSPIl_C
4 S INSGIRN ODING P55 |11 9{ C_TRIGGER P93 |11
4 P80 |11 9] C_EN_MIPI PWR P75 |1 FLEXIO
OSPIl_RXDS OSPII_C T
4 GSTIRRESET P10 7 |11 MIPI Cam
4 RESETn L P15 7 |11
4 GOSPITD0 OSPII_DO OSPIl_C SO 11
OSPII_DI OSPIl_C
4<_OSPII_DI P9 6 |11 c
OSPII_D2 OSPIl_C
4<_OSPII_D2 P97 |11
OSPI1_D3 OSPIl_C
4<_OSPII_D3 P10 0 |11
OSPII_D4 OSPIl_C
4<_OSPII_D4 OSPIL D5 OSPIL G P10 1 |11
4<_OSPIl_D5 P10 2 |11 8[ B IMU _IRQ I P8 4 ]Il
OSPIl_D6 OSPIl_C 282 A r
4<_OSPIl_D6 OSPIL D7 OSPIL G P10 3 |11 7<{_12S CL SDI 555 A P8 1 |11 8 T IMU _IRQ { P85 il
4<_OSPIl_D7 P10 4 |11 7<{_12S CL SDO P82 |11 ) i
70 T2 CL SCK 1282 A P 3 11 IMU Sensor Interrupts
OSPI Flash 1282 B
7{_ 12S CL WS P11 0 |11
7[_CODEC IRQ P14 2 |11
CODEC
U2 RXD A
13[ UART2 RXD P1LO |11
4<_OSPI0_SS0 OSEIORSS0 (Dt B P32 |11 13]_UART2 TXD 10p3 19:00) P11l
OSPI0_SCLK OSPI0_B U2 RTS A
4<{_OSPI0_SCLK P30 |11 PDM C2 A 13,14] UART2 CTS P63 |11
4<_OSPI0_SCLKN OSEIORSCIRN OSEIORD P3 L |11 § (IEDMECH POM D2 B P 7 ]Il 13, 14 _UART2 RTS UZECTSR0 P6 4|11
4] OSPI0 RXDS OSPI0_RXDS OSPI0 B P16 11 8| PDM D2 : { P54 |lI >
4¢ OSPI0 RESETH OSPI0_RESETn P56 111 PDM Mics UART?2 Flow Control
4<_OSPI0_DO OSEICED0 OSEIORE P20 |11
4<_OSPI0 DI OSEICEDI OSBIORE P21 |11 1S3 B U4 RXD B E
4 @GSRIOIDD OSPI0_D2 OSPI0_B, PR 11 8 12S_FB2_SCLK Bh P8 6 |11 13[ UART4 RXD CARTXDIE P12 1 |11 =5
OSPI0_D3 OSPI0 B 8 12S FB2 WS P8 7 |11 13| UART4 TXD P12 2 |11 NE
4<_0OSPI0_D3 P23 |11 12S3 B =
OSPI0_D4 OSPI0_B, 8] 12S FB2 SDI PO O |11 o 5z
4<_OSPI0 D4 P24 |11 - User UART4 39
OSPI0_D5 OSPI0_B 12S Mics 2
4<_0OSPI0_D5 P25 |11 S
OSPI0_D6 OSPI0_B, S
4<_0OSPI0_D6 OSPI0 D7 OSPI0 B P26 |11
4<_0OSPI0_D7 P27 |11
OSPI HyperRAM E
<|
o)
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7 6 5 + 3 220-00307 D1] 7 2 1
DWG. NO. REV | SHT
REVISION DESCRIPTION DATE APPROVED
F
V_IV8 R
E
cs7 Y 7| vs
—=—100n ID 3
L% 12M288 RSS
o 20ppm 20R0
1%
— 6| 12S CL SDI
o FB1I 1
Ull €59
. : | WBC  120@100M
CLK CODEC 28 31 12S SDI 100n —=—100n C60
MCLK ADCDAT o o 15 FB0402 L o0
2C_SDA 3 5%
- ¢ CIL SIDA T2C SCL | S 5 PA_OUT R EB12 HEADP L 2 2
6< 12C CL SCL_} SCLK HPOUTR [—3 C NGUTAH ¢ | HE Tognemss
S G = HPOUTL —> WBC  120@100M : D
6<_12S CL SDO } BoRSCHd 55— DACDAT HPOUTFB
6] 12S CL SCK o S5 BCLKI/GPIO4 S1-3523-SMT
6] 12S_CL_WS LRCLK ) D
IRQ_CODEC 1 CINEQUITR g BT 81% : © TP AG
6<_CODEC_IRQ IRQ/GPIOT  LINEOUTL (—= : . O TP27
V_1V8.C - LINEOUTFB
MICVDD
[ 23 8 c61 c62
AVDD CPCA A1
V_1V8 R 6 100n = 100n
Low Noise 1.8V | DOV C63 10% 10% Roo R
se - 1 I =—| DBVDD ot 1% 1%
CPVDD oo 33k2 ¢ 33K2 €
%
System 1.8V 25 10 RS R
: 57 INTRIDMICDAT2 ~ CPCB 20R0 20R0
27 | 5 5
C64 C65 C66 24 :H;;’DM'CDATEPVOUTN 12 Lz 1%
c67 C68 =—100n ——100n —47u 26| \NaL
——100n —47u 10% 10% 20% seveur | ~ T
10% 20% 22
= AGND 0
5 DGND MICBIAS
CPGND 4
33 | Ep vmipc & L© c
WMS904CGEFL_V C69 C70 c71 cn2
NV . 4.7u 47u ==22u 2.2u
AG = ) 20% 20% 20% 20%
GND 12S Audio CODEC |
Output ONLY, no Inputs
AG GND —
VIN RAW
O
Lcn 1 V_1V8 C
R60 — 58
1.0u Ul2
Lo 100K , 5 T B
1% VIN out
= 21 GND R61 Cr cE
GND 10u &2
3 4 JOKD 10% 27
EN ADJ 1% S
NCVS164ASNADITIG
AG
1.8V LDO O o
=2
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F
A
Series Termination Resistors
Near CODEC FT }
RG3 IIEEI-I SIDE V_1V8 R
VDD_IOFLEX O—— AN\ ——]
100K 1% Ul4 EDDIOEEE 6| 12S FB2 SCLK ﬁ SCK VDD 7
~ 6| I2S FB2 WS Wws
MU €S 12 cs NT1 2 [T MU 1RQJ6 5 LR o | Lo
—— THS T
I13C SCL 13 SCL_SCK  INT2 9 IMU _INT2 V_1V8 R WAKE 4 10% E
13C_SDA 14
1] SPASDI 8 R4 33R2 8 3
ADO_SDO VDD 6| I2S FB2 SDI SDO GND
vDDIO -2
7 | esvyNG T5848 1
GPIO Pad Pull-Up IMU 2 2| neso c77 C76 C78 —
SW2 IMU 3 3 RES3 ——100n ——10n 2.2u GND
0, 0, 0,
6[TOY SWi e [Tov sW2 6 - 101 RS0 6 oz oz g0
P 31°°C_ D6 o SWAls R ENe RIGHT SIDE V 1V8 R
SH . ICM-42670-P 1 uls Q
= = 6 7
“Use Internal GPIO Pullups SH2 GND [3C IMU Gyro/Accel GND 1 v?/gK 2B
S1400BFQ_5SW = LR 2 C79
= 1 12C Address: 5 THS = ——100n
= = ADO 4 10%
G GND 0 7-bit = 0x68, 8-bit = 0xDO* PAKE
1 7-bit = 0x69, 8-bit = 0xD2 R65 33R2 8
Navigation Buttons SDO GND o
T5848 1
12S Microphones GND
V_1V8 R VDD_IOFLEX
Ule ‘
6 BCSCL | e 12 b scLsck  vDD (-2
6<_I3C _SDA el SDA_MOSI| VvDDIO LEFT SIDE V_1V8 R
VDD_IOFLEX 1%»«> SDO_MISO_ADR Ly L L 6 = .
100K 1% csB 6 T T aner T e 6] PDM C2 T CLK VDD
oMU Cs GNDIO o L% o 6[_PDM D2 R67 SR DAT
TP30 7 = L2 C83
GND 5 L_R 1
21 THs 4 S
6[B_IMU_IRQ 4 INT1 AsDx |F2— MU 2 opps = WAKE 4 L%
IMU_INT2 9 ASCx ?O}%Omz GND 3 C
TP33Q—————— INT2 OCSB |——+77——0OTP34 ! GND
ospo M IMU L Sppss
T5838 1
BMI323 =
GND
[a 2 5
12C Address: RIGHT SIDE V_1V8 R
SDO_MISO_ADR Uls —
0 7-bit = 0x68, 8-bit =0xD0 6 7
1 7-bit = 0x69, 8-bit = 0xD2* R68 33R2 1 Gl VD
DAT
= .2 C84
LR J
5 ——100n
LS 4 10%
WAKE +— °
Table 29: Mapping of the secondary interface pins 2
Pin# Name /O Type Description Connect to (secondary IF) GND
in SPI4W  in SPI3W  in12C T5838 1
2 ASDx Digital YO  Secondary Magnetometer interface MOSI SISO SDA —_ B
3 ASCx  Digital /O  Secondary Magnetometer interface SCK SCK sCL PDM Microphones GND 5
10 0OCsB Digital in Secondary OIS interface CSB CSB DNC E CE)
11 0SDho Digital out Secondary OIS interface MISO DNC DNC S 3
§,
S
Q7
<|
o
™3
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REVISION DESCRIPTION DATE APPROVED
V_2V6V8 vV 1V2 V_1V8 R
C85 C89 C90 C91 C92
2.2u 2.2u 10u 2.2u 10u
20% 20% 10% 20% 10%
VIN RAW GND GND GND GND GND
33v?
€93 P36 v 1v2
1.0u ul9
o
Wz vn  our -2
Off by Default = 2 | oND C94 V_1V8 R
GND 10u V_2V6V8 V_2V6V8
~ o
6/ C EN_MIPI PWR CAENAMIEISEWR 3 EN ADJ 4 L% aio R69
35 1Mt w2 |28 10KO
. CV8164ASNADIT1G = V_1V8 R - 1%
= GND 7 18 ’
GND 1.2V LDO 5 : : 19
6.9 C FLASH CAM _VSYNC A ? ® ® g? CAM _HSYNC A C TRIGGER 16,9
VIN RAW 5,6,9,100 12C FB SCL —10® [ ) C RESETn 6,9
ko) 1@ @ 12C FB SDA »>5,6,9,10
e | |85 1 1v2
11 V_1V
- Tl();ﬂ TP38 10 : : 35
95 V_2V6V8 T 9o | | @2 T G
1.0u U20 8 27
10% 1 5 T T 4,9 _MIPI CSI C N - 1@ &5 o
VIN ouT 4,9<{_MIPI CSI C P 5 L J [ 4 29
= 2| oo R70 96 5T ® &5 MIPI CSI I N >4,9
D lou 4,9<{ MIPI CSI 0 N 2 L ] @ 37 MIPI CSI 1 P 4,9
3 4 23K7 10% 4,9<_MIPI CSI 0 P 1@ &
EN ADJ 1% ’ 10| | @& C XVCLK 16,9
o V_2V6V8 2ol | @22 -
e s CV8I164ASNADITIG = Q Ta| | @124 MCAM 12C V_1V8 R
—_ GND
100K S TP42  TP43 — 10K0 1%
1% GND 2.6V /2.8VLDO 37 M3 M4 38
R73 R74 R75
SHI1 R & - BM20B(0.8)-34DS-04V 1Ll
J11 2-3 Jumper 1% 1% GND "Selfie" MIPI Camera  GND ORO  JMPR
J11 DNI —
2.6V /2.8V LDO Power: el L = SR
MIPI Camera Datasheet: ARX3A0/D (page 21) 1-2=28V : GND MIPI Camera I2C Address Option:
2-3=2.6V* Pin 34:
/ww.onsemi 1.8V: 7-bit = 0x37, 8-bit = 0x6E
(Www.onsemi.com >
TSW-103-07-G-S _ GND: 7-bit = 0x36, 8-bit = 0x6C
TIMING SPECIFICATIONS GI:ID
Power—Up Sequence ) MIPI Camera Power Supplies
The recommended power—up sequence for ARX3A0 is
showed in Figure 21. the available power supplies must V 2V6VS V 2V6VS8
have the separation specified below. - J12 -
1. Set XSHUTDOWN LOW. 35 36
2. Power up VDD _IO (1.8 V only) V 1V8 R M1 M2
3. After 1-500 ms, power up VDD, VDD_ANA, 0O~ 7 ] 18
VDD_PLL VDD_PHY (1.2 V) and VAA, s TO®| |95
VAA PIX (2.7 V) (any order). 5 19| | 120
4. Apply EXTCLK (can be applied anytime). 6,9<{ C_FLASH 7 @ [ < 21 C_TRIGGER ‘6’ 9
5. After 1-500 ms, set XSHUTDOWN. 5.6,9,10[ 12C FB SCL > 1O | | 915 C RESETn /6,9
6. HOST configuration through 12C (PLL, output, 2 @ [ 4 23 I2C FB SDA »5,6,9,10
ete). 1@ | &2 1 vaw
7. Set stream = 1 (ROx301A[2]). 0 T1®| | T
8. PLL internally enables and locks. 9 ® ® 26
9. ARX3AOQ enters streaming mode. 8 : : 57
4,9<{ MIPI CSI C N
7 28
4,9<{_MIPI CSI C P L J @
g L J @ gg MIPI CSI 1 N >4,9
5102 2.5440.2 4,9<_MIPI CSI 0 N 10| | 1= MIPI CSI 1 P 4,9
ffg‘\' _ 4,9<{_MIPI CSI 0 P 3 L J @ 32
i [TaY Sl 2
w/ % v 2V6V8 5 : : = C XVCLK 16,9
28" i 1 ~ ® 34 MCAM I2C
ol L
= S m:
\ ) . S 37 M3 M4 38
| 0.3£0.05
RFPC N BM20B(0.8)-34DS-0.4V(51) |
by = =
i N GND "Standard" MIPI Camera GND
2 0.12:0.05 3
& ~ ] 0.120.05 H
= B FPC 7
White silk screen
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7 6 4 3 220-00307 D1|10 2 1
DWG. NO. REV | SHT
REVISION DESCRIPTION DATE APPROVED
F
V_1V8 R
C117
1
I ] V_3V3
—_ 10u10% C118 C119
GND 1 1
] ]
= 100n 10% 10u 10% e
GND C120 GND
1
I ] J18
= 100n 10% 1 1
BL LED K GND 2
2
3 3 E
BL LED A 4 4
5
3 5
R86 6
{7
10K0 1% g 8
6] D RESETn 9
19 190
4<{ MIPI DSI 1 P 1; 1"
4<{_MIPI DSI 1 N 3 12
13
4<{ MIPI DSI C P g 14
4<_MIPI DSI C N 6 15
7a| S 21
4< MIPI DSI 0 P 3 17 MT1
4<{_MIPI DSI 0 N 18
g Zg 19 MT2 = S, 2 BL LED A
O O O O o 20 6 D BL LED EN YY) }"L ‘
0, D
TP58 TPS9 TP60 TP61 TP62 TP63 SFV20R2STBEIHLF %é(L;mZOf ZO;)::$ S%OB/IZZ{\F cl21
s s VIN_RAW : X - 2.2u
A ) — = 022 20%
With Bottom Entyr FPC's ‘ S D : BN T I
- Pin order is reversed from LCD GNP MIPI Display GED 3 g VIN Sw i — 21 I
o —=T10
Cl122 C123 4 GND 3
.—C
2.2u 100n SHDN R87 hd
20% 10% 2 GND FB 3 TSW-103-07-G-S
1K00 1%
L L R88 — CAT4139TD-GT3 R89 BL LED K
GND GND }?/OKGI:ID ] ) 1550
° Display LED Backlight °
RESC0402-01
V_1V8 R GND GND
C
L Cl24 37 120
10K0 1 1
1% 1 1
21,
= 22u20% 3 3
5,6,9[ 12C FB SCL } GND g 4 0
5,6,9< _12C FB SDA T INT 3V3 3 g MT1
6] T RESETn ; 7 w72 O
8
RI1
6 SFV8R-4STBEIHLF
SRR — Touch Control —
RO2 GND GND
=
4K75 1% Touch Controller I2C Address:
INT at power-up:
DNI GRD 1 7-bit = 0x14, 8-bit = 0x28 B
! 0 7-bit = 0x5D, 8-bit = 0XBA NE
IsXal
23
w
o
<
Q7
y
28
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F
UsC
PO 0 R19 ) B7 _Ps0 |
PO ho1 R P09  ESeries BGAGPIO P80 [capyi 1 P80 o
PO I PO_1 pg 1 &2 P8 L e s L
P02 R c3 P82
P02 3= Rg«i PO_2 P82 fags—8 2 P82 |6
6| P03 32— Rt PO3 P83 el —8 =Py 3 |6
6| P04 33 2={ Po_4 P84 s —od— P84 |6
6| P05 32—t PO 5 P8_5/JTAG1_TCK (el —2 5 pg 5 |6
6| P06 (—poo—ri2el PO6 P8_BITAGI_TMS [=5— 22 —"Ps 6 |6
6 P07 PO_7 P8_7/JTAGT TDI P87 |6
6[ PO 10 ,\'} 4 P10 P9_0/JTAG1_TDO 590 6
6| P11 el P11 P9_1 PO 1|6
P2 s 22 P12 P9 2 PO2 |6 .
PI3 e P13 P9_3/HFXO_OUT B P93 |6
Pl 4 |41 | P14 P9 4 PO 4 |6
PI5 —e—Eies| P15 P9 5 P95 |6
6 P16 2t P16 P9 6 P96 |6
Pl 7 P17 P97 PO 7 6
R P10_0 P100 16
6| P2 11— —Tigel P21 P10_1 PI0 1 |6 -
6 P22 =2 P22 P10 2 P10 2 |6
6| P23 22 —tl0el P23 P103 P10 3 |6
6 P24 =323 Pog P10_4 P10 4 |6
6| P25 22 ool P25 P10 5 P10 5
6 P26 +—=2 oo P26 P10_6 P10 6
6 P27 d P27 P10_7 P10 7 |6
6[ P30 b2 /EG P30 P11.0 PIT 0 |6
6 P31 : £5e{ P3_1 P11_1 PII 1
6 P32 —— 5 P32 P11 2 P11 2
P3 3 o 5 P3_3 P11_3 P11 3 D
6 P34 1 | P34 P11 4 P11 4
6 P35 22—t P35 P115 P15
P36 —p3o——2= P3_6/HFXO_OUT A P11 6 P11 6
13 P37 : P3_7/JTAGO_ TRACECLK P17 P11 7
6,13 P01t g 8y P4_0/JTAGO_TDATAO P12.0 P20 |6
13[P4 T o—aoe! PAZ1/JTAGO_TDATAT P12_1 PI2 1 |6
13 P42 e P4_2/JTAGO_TDATA2 P12 2 P12 2 |6 g
B3PS —— P4_3/JTAGO_TDATA3 P123 P23 |6
13[Paa 2 SThel P4_4/JTAGO_TCK P124 o222 P12 4 |6
13[ P45 1205l PAT5IUTAGO_TMS P125 BT 23 P 5 |6
13 PA6 0 —£28el P4 6/JTAGO_TDI P12.6 |iga—p1—— P126 |6
13 P47 P4~ 7/JTAGO_TDO p1277 B2 PI27 5156
P50 20 A6 s p13.0 [Z18 P 0 535
P5 1___B14 L 0 9615 P31
P 1| PS ] P13_1 [eg 23— P13 1 |6
P52 | 2 —ifel P52 P13 2 % 1 P32 6
P53 £ P53 P133 33 " p133 |6 c
6 P54 o4 EULL pey P13 4 [obid PL3 4 5y
P55___E10 s K 7 P35
6 P55 P55 P135 P13 5
P5 6 B1 R Y 5 P13 6
PS 6 —pio—23%e P56 P13 6 i P36
6 P57 P57 P13 7 [ : PI3 7
pe 0 200 AlZ] pg g P14.0 |82 P40 5y
P61 E 2 P4l
6| P61 ot ——=el P61 P14_1 fagd— P4 |
6 P62 02 Bt P2 P14 2 P42 |6 L
6| P63 —o=—Ble! P63 P143 P14 3
6 P4 0 Fbot pog P14 4 Pl4 4
6| P65 (o2 ——Lel P65 P145 P14 5
6 P66 08 S5t Pe 6 P14 6 PI4 6
6 P67 P6_7 P147 P14 7
A gg P7_0/SCPO_A P15_0_FLEX V22 P 0 his 0 6
P71 71— 2% P7_1/SCP1_A P15_1_FLEX [se—T 1 Pis 1 |6
6| P72 —I2——gel P7_2/SCP2_A P15 2 FLEX [age—p=— P15 2 |6
6| P73 12— 8t 7 3/SCP3 A P15_3_FLEX [sA—L =~ PI53 |6 B
6| P74 —I4——| P7_4_FLEXISCPO_C P15 4 3 Pis 4 |6
6| P75 12— T2l P75 FLEXISCP1 G P155 fobt—T 23 PIs 5 |6 RE
6| P76 (—1o——e! P7_6_FLEXISCP2.C P156 [oRi—r 32— PI5 6 |6 82
6 P77 P7_7_FLEX/SCP3 C P157 : PI5 7 |6 g5
AT E_Series BGAIO4 2
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JLink-OB E1 CPU Power Supplies
TP44
o
w21A vswi Ko~ _ VDD CORE 0VS ] .
V 3V3 )
E Series BGA Power I/0 22020 o) 0 €97
we o 85m L1008 4
VDD_USB_3V3 VSW o
0
P19 | vbD_MAIN L
R18 { vbb_BUCK i GID
99 100 cog VREG_CORE_0V8 - : L
—— =10 =10 B5 clo1 c102 C103 Cl104 105
10% 10% 10% xg%ggggggg E1 1000  ==100n =—=100n  ==100n 100n
= . E19 10% 10% 10% 10% 10%
VDD_CORE 0V8 (—x
VDD_CORE_0VS8
VIV§ R — C110 C109
GND ——1lom —=10u =
i D/?g VDD_(0_1V8 10% 10% GND
b VDD_I0_1V8
LS LS Gl W3 | DD 10 1v8 VDD_SX_0v8 22 E
_— n ——100n 100n VDD PLL 0V8 A
10% 10% 10% POV B ST
W' ) vDD_IO_FLEX  VREG_MIP|_ovg |-¥13 VDD MIPI OV8 J OTP45
= | cm VREG. AUX_1vs |Y18 VREG AUX_1V8 J .
GND 100n T18 | \op BATT
10% o 4 VREG DIG_1ve |-U10 VREG DIG 1V8 J . -
= —_——1.0u C18 N19 VDD MIPI 1V8 J
Q Vss VREG_MIPI_1V8 OTP49
GND 10% "llg vSS vDD_Mip 1ve W12 T
L VSs .
= K10 | yss VREG_LP_1vg |19 VREG LP IV8 ] OTPS0
GND K11 VSS
LI1_§ NSS U17__ VREG AON J
VSs VREG_AON : OTPs1
V12
2 vss 5
Vs RI102
V19 1 vss BUCK VREF_p | N18 VREF P J OTP52 100
P18 | Voo ana 1% c127
Y cig | cis cl13 c141 == 100p
e ATf E_Serics BGAI94 Lo ==ion ==iou ==1io0u cli4 5%
= 10% | 10% 10% 10% 1.0u
GND 10% DNI
<
GND
U21D
U21B E Series BGA MIPI & USB C
- W14
e E Series BGA Test & XO MIPICSI_0_P <yz
pSMI0 HFXO P J A4 ct =C= USB FIDI P w7 MIPICSI O N <7s
20ppm 6p0 HFXO_P nc &< — 2<_USB_FTDI P e -] usB_DP MIPICSI_1_P it
XTAL20I64P oo ) A3 2¢_USB FTDI N USB_DM MIPICSI_1 N [
L HFXO_N MIPICS| C_P [t
oo MIPICSI_C_N 18
53O LEXOPJ WA7.] | pxo p USB U VBUS Tps4 Q—USBID ) R9-f usBioiD  MIPIDSI 0P fwil
3 MIPIDSI 0N fs—
RI1I M7 1 Lexo N R103 USB VB J o MIPIDSI_1_P )2 —
4[LFXON_} USB_VBUS  MIPIDSI_1_N |oos
0RO  JMPR 20K0 1% MIPIDS| C_P [—7ie-
R104 R76 MIPIDSI C N 10
12 AMUX p |8  AMUXP ) OTPS55 10K0 V8 | USB_REXT Vi3
s —— 13[NSRST J | Uigo] NSRST 1% 200R 1% MIPI_REXT
o = — Y18 pOR N ; .
FTDI Cable 1 GND L M18__ PMU AMUX J = AT E_Serics BGAT94
1 = GND pin (GRN) :- 2 SEUART TX J A13 SEUART TX AMLEEEMU OTPs6 GND B
2 =RXD pin (BLK) 3 SEUART RX J A14 = J11 =
3 = TXD pin (BLU) hd EEUARI [ REIERYED GND JLink-OB USB Interface §§
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Table 17. Serial Communication Block (SCB1) Configuration = E
Mode 0 | Mode1 | Mode2 | Mode3 Mode 4 Mode5 | Mode6 | Mode 7 N
Pin |Serial Port1 6-pin In 2.nin JTAG PROJECT Alif Semiconductor
ARy | UARY | GART | SPiMaster | SPiSlave | I’C Master |FC Slave| o 20 RS o 00307 /‘ ALIF 7901 Stoneridge Drive
- ENG: a1 L1 N Suite 300
5 SCB10 | RxD_1 | RxD_1 | RxD_1 | MISO_IN_1 |MISO_OUT_1|SCL_OUT_1|SCL_IN_1| TDO K Braun Jole ’ SEMICONDUGTOR e GAEYEEE VSR
6 SCB1_1 | TxD 1 | TxD_1 | TxD_1 |MOSIOUT 1| MOS_IN1 | SDA1 | SDA1 DI oSN: L ‘ ‘
7 SCB1_2 | RTSA_1 | RIS_1 | GPID_12 |SSEL_OUT_1| SSEL_IN_1 | GPIO_12 |GPIOL12| TMS G ——
8 SCB1_3 | CTS# 1 | CTS# 1 | BPID_13 [SCLK OUT_1| SCLK_IN_1 | GPID_13 [GPIO_13| TCK e =EE
9 SCB1_4 | DSRZ 1 | GPIO_14 | GPIO_14 | GPIO_14 | GPIO_14 | GPIO_14 |GPIO_14| TRST# REGERENCEIDOCUMENTS APP KIT BOARD A
10 SCB1.6 | DTR# 1 | GPIO_15 | GPIO_15 | GPIO_15 | GPIO_15 | GPIO_15 |GPIO_15| GPIO_15 BoM: 250-00307
“Note: Device configured in Mode 0 as default. Other modes can be via Cyps pplied utility. ASSY DWG: 120-00307 SIZE |CAGE CODE | DWG NO. REV
FABDWG: 1000307 B none 220-00307 D1
PCBDWG:  110-00307-D SCAE none |FENAYE 14 CypressSEUART.SchDoc  |S™55T 14 OF 14
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