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1 Purpose and Scope

The ETM Development Board (EVK) accelerates evaluation and development on the E1TM System-on-Module (SoM) platform by
providing a carrier board with common peripherals: USB, Ethernet, CAN, display and camera, audio, sensors, expansion headers,
and on-board current measurement points. This guide describes what each interface is, how it is wired on the EVK, and how to
use it safely during bring-up.

The EVK aligns with the ETM platform’s unified-pinout approach across module variants described in the internal ETM Standard.

2 Safety, Handling, and ESD

Warning: Handle the EVK and any attached M.2, camera, or display modules under proper ESD controls: grounded wrist strap
and ESD mat. Do not hot-plug peripherals unless the interface is explicitly designed for it. USB is generally OK; M.2, display,
and camera connectors are not.

. ESD precautions: grounded wrist strap and ESD mat for every handle.

. Power precautions: no hot-plug on M.2, display, or camera connectors.

. Avoid shorts: many signals are routed to exposed headers; an accidental short can damage the SoM or the peripheral.

. Input voltage: the barrel jack input is rated 7 Vto 15 V.

. Rail domains: the board uses +5V, +3V3, +1V8, and +VIO. Several level shifters make some interfaces voltage-selectable
via +VIO.

a b wN =

3 Functional Overview

From the schematic, the EVK includes the following blocks:

+ Power input and tree: barrel jack (7 to 15 V), two USB-C ports, power-good signals on each rail.

+ Compute module interface: ETM 35 by 35 module footprint with USB, Ethernet, SDIO/SD, CAN, MIPI DSI/CSI, I12S, PDM, PCle,
UART, ADC/DAC, GPIO, boot pins, JTAG/SWD.

+ Networking: 2 RJ45 MagJack (ETH®, ETH1).

+ CAN bus: TCAN1044A transceiver, CAN headers, CANH/CANL jumpers (JP1 to JP4).

+ Storage: microSD socket plus SDIO muxing to M.2 Key E via 74LVC157.

« Display: 40-pin MIPI DSI connector for RKB55HDMIPI4MAB 720p panel.

- Camera: RPi-compatible CSI (15-pin), standard MIPI CSI board-to-board (34-pin), parallel DVP (24-pin); camera mux PI3WVR626,
rails +1V2_CAM / +2V6_CAM, 1.8 V level shifting. Camera power rails are adjustable through feedback resistors.

+ Audio: two PDM microphones (MP34DTB5TR-A), two TAS2563 Class-D amps with JST speaker outputs, 12S source selection
via 74LVC157.

+ Sensors: ICM-42670-P IMU, BMI323 IMU, BMP581 pressure, TCAL9538 I/0 expander.

+ Expansion: Arduino and mikroBUS mapping via LSF8108 / LSF0102 level shifters; I0-voltage select header.

+ PCle / M.2: M.2 Key M and Key E, PCle mux (PI3DBS12212A), refclk buffer (SY75602), 12C mux (TMUX121), TCAL9538 for
resets/interrupts.

+ Boot and debug: JTAG/SWD 10-pin header (FTSH-185), reset button, BOOT® to BOOT3 DIP switch, module enable header, U.FL
antenna.

+ Current measurement: multiple INA236 monitors with shunt resistors and fixed 12C addresses; camera-rail headers P15/P16.
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E1M Development Board - Block Diagram (4825-R1A)
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Figure 1 E1M EVK Block diagram
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Figure 2 E1M development board
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4 Power System

4.1 Power Inputs

4.1.1 Barrel Jack (primary)
The schematic labels the barrel input 7 V to 15 V. The input rail is named +V_BRL.

4.1.2 USB-C Inputs

Two USB-C receptacles are present: J12 and J13. Each provides a VBUS net (USB1_VBUS / USB2_VBUS) and CC pins with 5.1 kQ
resistors.

EN *.[] | " :I

[ ] ] tom @
Secondary Primary

Figure 3 USB-C Inputs

Tip: Use one primary power source at a time during early bring-up (barrel or USB-C) to avoid back-feeding paths unless you
have verified the power-OR behavior on your assembled revision.

4.2 Main 5 V Generation and Protection

+ TPS564247 buck regulator: 5V 3 A from the barrel input path.
« TPS25210L protection and current-limit switch: produces +5V and 5V_PG power-good.
+ LEDs are provided for USB_HOST_VBUS, +3V3, +1V8, +VIO0.
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Figure 5 eFuse & power OR

Figure 6 Barrel jack
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4.3 Secondary Rails

+ TLV62595 buck regulator: generates +3V3 (3V3_PG).
+ TLV62595 buck regulator: generates +1V8 (1V8_PG).

+5V

T . .
J_c114 _Lcne _Lc171

4.7uF 4.7uF 0.10yF +5V
X7R X7R X5R

ov <R192 u7 L8 +3V3_C
<R190 37100k 6 VIN sw

=100k | 1% * * * *
5V_PG 1 3 4700 Lriss | c17s 177 €179 c181
EN FB —| 2453k —|—120pF 22uF 0.10uF 10uF
1% X7R X5R
3V3.PG Al .| a X7R
ov ov

_1 c174 TLV62595DMQR J_ <R194
—T—0.10uF ov 100k
X5R 1%
o o
+5V
T * .
C115 C170 c172
4. 7uF 4.7uF 0.10puF +1V8
X7R X7R X5R T
oV SR191 U52 L9 +1V8_C
=100k 6 [ swlS =

) A70nH | p1os 176 c178 c180 c182
3V3.PG 1] e g L3 <
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9
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| ci73 TLV62595DMQR <R196
—T0.10uF oV 3100k
X5R 1%
W LR197
3100k
1%
o

Figure 7 1V8 and 3V3 buck converters

4.4 SuperCap Rail

A 470 mF SuperCap (C38) sits on the +SCAP rail. The E1M interface symbol exposes pin +S_CAP and routes it in the carrier.
To enable supercap short P10.

+SCAP

P10

1 j SuperCa
2
Header 2 l+ C38

470mF

ov

Figure 8 SuperCap header

Figure 9 SuperCap
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Warning: Treat the supercap rail as an energy storage node. After power-down it may remain charged. Confirm discharge
behavior before handling or probing.

5 Boot, Reset, and Debug

5.1 Debug Connectors

+ J2: 10-pin debug header (FTSH-105) with JTAG / SWD signals: TCK/SWDCLK, TMS/SWDIO, TDI, TDO, JTAG_RST, plus GND
and +VIO.

- J3: secondary debug connector labeled “Debug” (SKEDD). Not populated on the 2626-R2 (E1M-AEN) build; use J2 for SWD/
JTAG. See Appendix B.

J3

1 2
3 4

5 6
490107670612 - Debug
ov

oV

TMS/SWDIO

JTAG_RST TCK/SWDCLK

+VI0
J2
W — e
3 4 750 TCK/SWDELF
5 6 TDO >
8 TDI >
9 10 JTAGRST JTAG_RSD
1 FTSH-105-01-F-DV-007-K-P-TR
0 Black

Figure 10 JTAG connector

EIM Dev. Board
4825-R1A

Figure 11 JTAG and boot switch

5.2 Reset

S1 is the reset switch, labeled MCU_RST. See Figure 11.
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S1
i, MCU_RSF

MCU_RS¥

SKSGACEO010 c1

0.10uF
50V

ov oV

Figure 12 Module reset button

Module-side pulls Reset pin has an internal pull-up.

5.3 Boot Mode Selection
SW1 is a DIP switch exposing BOOT@, BOOT1, BOOT2, BOOT3. See Figure 11.

Module-side pulls Pull-up or pull-down for the boot pins must be provided inside the module (schematic annotation). The
EVK only exposes the switches.

+vio
|a .
o o ] pull-up or pull-down for the boot pins
el 2 ¢ 2 must be in the module
b m:» '\:> o\:’
gl g g e Sw1
x|l x| x| o« —
o el B0t 200D
3 —m 6 BOOT1 BOOT2
4 5 BOOTO BOOT)
. BOOTP
X X X X
2l 2 2 8 1571983-4
T 5SS
< o o —
ol = = =
o o o [+4
o

Figure 13 Boot mode dip-switch

Warning: 10K resistors are used as a placeholder, actual value and configuration may differ according to the specific E1M
module. Refer to the datasheet.

5.4 Module Enable / Standby

+ P12 header: “Short to disable module” (MODULE _EN control).
+ P14 header: “Short to put the module in sleep mode” (MODULE_STBY control).

See Figure 11.

Short to disable module
P12 P14

{ MODULE SMORULEEN 1 (VIODULE ST+ MODULE STBY ;

l__ 2 l__ 2
Header 2 Header 2

ov oV

Figure 14 Module enable & standby headers

5.5 Antenna

J1is a U.FL/ IPEX connector labeled ANT, with an ONE mXTEND antenna network footprint on the board.

Copyright © 2026 Alp Lab AB Preliminary. Subject to change without notice. alplab.ai  Page 10 of 39


https://alplab.ai
https://alplab.ai

UG-ETM-001 - USER GUIDE - JUNE 2026 - REV. 0.2 +ALP LAB

S

|
y Reset

",
= 11T
=

EIM Dev. Board
4825-R1A

SuperCap
Enable

Figure 15 Antenna

6 USB Subsystem

6.1 USB-C Ports
J12 and J13 are USB-C connectors. USB2 is labeled “USB HOST" at the CC-resistor pair (R19/R20).
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Figure 16 USB-C connectors

6.2 USB-A Host Port

J11 is a USB-A connector. Host VBUS is gated by TPS25221 (reverse- current blocking when disabled); output net is
USB_HOST_VBUS.

USB_HOST_VBUS

+V_BRL
USBH_D_N USB_HOST_VBUS +V_BRL 39 ca
USBH_D_P 0.10uF 2.2uF
50V
FB1 us
| oot P OV +V_BRL
120 Ohm @ 100MH L
2923031 m@ W 25d LM 3 R28
Lris 5 ZARBEN 10k
290.0k 7] GND 4
oy PAD EN [ @
TPS25221DRVR BSS138PW,115
Reverse Current Blocking (when disabled)

USB1_ID

o
USBH_D_N
USB_HOST_VBUS

USBH_D_P ov

c34 c37
D1 D24 0.10uF 2.21F
50V
ov ov ov

Figure 17 USB-A host
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Figure 18 USB Host
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6.3 Data Mux and Host ID

+ U10 TMUXHS221: high-speed mux on the USB data lines.
+ P2 header labeled “Short for USB HOST" tied to USB1_1ID.

+3V3 +3V3
u10 *
USB1_D_N == 7 9 LR34 c47 c48
USB1D_P | B e S0k 0.10uF 2.2uF
DB-
50V
USBH_D_P 2= 5 par o+ |1 =% USB1-H_D_N
USBH_D_N 41 pa. b 2 USB1-H_D_P oV P2
USB1_ID
4 10 USB.MUX.S 1 Short for USB HOST
/B 2
31 6ND  OEN|e® Qs
BSS138PW,115 Header 2
TMUXHS22TNKGR
USB1_ID oV
ov oV

ov

Figure 19 USB host multiplexer

| Tip: If your software expects OTG / role selection via the ID pin, use P2 to force the intended role (host).

7 Ethernet

+ J8: ETHO, Bel ARUM11C7-502-KB-EW2 integrated MagJack.

+ J20: ETH1, same connector.

+ Differential pairs ETHx_DA / DB / DC / DD and LED signals are routed.
+ Shield network includes caps and high-value resistors to chassis.
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Figure 20 Ethernet connectors schematic

Primary
Ethernet

¢

Figure 21 Ethernet connectors PCB

8 CAN Bus

8.1 Transceiver
U6 TCANT1044AVDRBRQ1: signals CAN_TXD, CAN_RXD, CAN_STBY, CANH, CANL.
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J
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Figure 22 CAN-BUS transceiver schematic

Figure 23 CAN-BUS transceiver PCB

8.2 Headers and Jumpers

+ JP1 to JP4: CANH/CANL and CAN TX/RX routing jumpers.
+ J9: 2-pin plus shield/ground CAN pigtail connector.

Tip: Confirm whether the 120 Q termination is populated on your BOM variant before connecting to an existing CAN network.
Leaving a second terminator on a fully-terminated bus halves the effective impedance.

9 microSD and SDIO Muxing

9.1 microSD Socket
J7: push-push microSD with SD_CLK, SD_CMD, SD_D@ to SD_D3, SD_DET.
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Note: On the 2626-R2 (E1M-AEN) build the per-line ESD diodes on the SD bus (D12-D14, D27-D30, ESD9101P2T5G) are not
populated. The footprints remain for builds that require board-level ESD protection on the card edge. See Appendix B.

SD_VDD SD_VDD
37
c24 c25 4 3 SD_.CMD
0.104F —T—2.2uF e M5 spoik
50V
7 sD.DO
ov DATO = —SD.b1
DAT1
7 SD.D2
DAT2 = SD_D3
CD/DAT3 5
6
vss
SHLD co 2 SD_DET
| TFeusA
o

Figure 24 pSD card connector schematic

Figure 25 pSD card connector PCB

9.2 SDIO Multiplexing

Two 74LVC157 muxes (U38 and U39) implement SDIO selection between the microSD socket and M.2 Key E SDIO. Control lines
are MUX_SEL . SDIO and MUX_EN. Jumpers JP5 / JP6 sit near the M.2 SDIO reset selection.
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Figure 26 SDIO multiplexer

ETM_SDIO_RST

Tip: Decide whether SDIO should route to the microSD socket or to M.2 Key E (SDIO-based Wi-Fi modules) by setting the mux-
control jumpers for your use case.

10 Display (MIPI DSI)

+ J6: 40-pin display connector; the sheet references RKB55HDMIPIAMAR.
+ MIPI DSI clock + 4 data lanes (pairs) are routed.
+ Backlight pins: BL_LED_A, BL_LED_K.

« Touch: CTP_INT, CTP_RST, plus level-shifted variants and pullups.
+ 12C pullups are called out explicitly on the display sheet.
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Figure 27 Screen connector

F34G-1A7Q1-E8C40
Natural
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Figure 28 12C level shifters
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Figure 29 Display connector PCB

11 Camera Interfaces

11.1 RPi-Compatible CSI

J5: 15-pin “RP-Compatible” connector; CSI CLK + two data lane pairs.

.
RP-Compatible
J5
[0% 1
A_MIPI_CSI_0_N 2
A_MIPI_CSI_0_P 3
oV 4
A_MIPI_CSI_1_N 5
A_MIPI_CSI_1_P 6
ov 7
A_MIPI_CSI_C_N 8
A_MIPI_CSI_C_P 9
ov 10
11
CSLI2C.SCL_L g
CSI_I2C.SDA_L o
+3Vp——— 15

N SFW15R-2STETLF
SS138PW,115 +3V3 Black
[
CAM_EN _ | il
g

R2 C12 C13
10k wuw
oV oV ov

Figure 30 RPi-compatible CSI

11.2 Standard MIPI Camera B2B

J4: 34-pin board-to-board camera connector; a power-up sequence is annotated on the sheet.
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Figure 31 Standart MIPI camera

11.3 Parallel (DVP) Camera

+1V2_CAM

C14 C15

10pF 2.2uF

ov

J22:24-pin connector for a low-power parallel camera with CAM_DO to CAM_D7, CAM_PCLK, CAM_XVCLK, CAM_HSYNC, CAM_VSYNC.

+VIO +1V2_CAM

C136 C137 C138 C139 C140 C141
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ov ov ov
28V +2V6_CAM
J22
+VI0 ;
DSI_CSI_I2C.SDA 2
R143 i
VIO +1V2_CAM 10k DSI_CSI12C.5CL s
CAM_RST  Active Low| 6
CAM_VSYNC S
CAM_EN __ Active Low :
CAM_HSYNC 5
10
11
— 12
CAM_XVCLK e
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LCPI Low Power Parallel Camera

Figure 32 Parallel camera interface
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11.4 Camera Switching, Rails, and Level Shifting

+ U1 PI3WVR626: CSI lane switching between A / B ports.
» Camera rails: +1V2_CAM, +2V6_CAM.

+VIO

T "
Je o
2.2pF 0.10uF
50V
U1
oV 18 20 A_MIPI_CSI_1_N
o~ VDD D1A- =S
. == D1As 23 A_MIPI_CSI_1_P
)
| WProsTTP 5 o D2 |3 P OS 0P
| =2 D1+ D2A+
! MIPI_CSI_O_N 12 2 A_MIPI_CSI_C_N
1 = _U_! _| | _L_|
| D2- CLKA-
i MIPI_CSI_0_P T por P A_MIPI_CSI_C_P
! MIPI_CSI_C_N | ) /AB_MIPI_CSI_O_N
! 2 L
E MIPI_CSI_C_P | are i 2 B_MIPI_CSI_0_P
TCAM_MUXSEL 13 14 B_MIPI_CSI_1_N
sl ng; 16 B_MIPI_CSI_T_P
2 o 1 B_MIPI_CSI_C_N
CLKB- —
21 | oo i EE B_MIPI_CSI_C_P
24
5 GND g5 TmmTmmmmmmmemmmeed
GND EP
PI3WVR626XEBEX j
ov oV
Figure 33 CSI multiplexer
+ U36 TXB0108: shifts camera control signals to 1.8 V (e.g. CAM_RST_1V8).
+VI0 +VIO +1V8
U36
c142 5 16
0.10uF VCCA VCCB
50V CAM_XVCLK e B1 ks20  CAM_XVCLK 1V8
CAM_RST o B2 [l2 CAM_RST_1V8
oV CAM_HSYNC e B3 [l8__ CAM_HSYNC_1V8
CAM_VSYNC v B [lZ___CAM_VSYNC V8
—&f A5 B5 <=»‘3‘—
A6 B6 [a==-
=p A7 B7 [zt
A8 B8 k>
— Ol oF GND |
2R139 TXBO108DQSR
10k
ov (0%

Figure 34 TXB0108, Level shifter

+ LSFB102 12C level shifters exist for CSI / DSI 12C rails.

+1V8
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Figure 35 LSF0102, Level Shifter

12 PCle and M.2 Expansion

Not fitted on the E1M-AEN build The Alif Ensemble SoCs have no PCle, so on the 2626-R2 (E1M-AEN) assembly the M.2
card-edge connectors are not populated: J16 (Key E) and J23 (Key M), together with their PCle AC-coupling and termination
(C93-C100, R73, R74, R76, R123). The PCle switch / buffer / I’C-mux support ICs described below remain populated for
forward-compatibility with future PCle-capable SoMs. See Appendix B for the full not-populated list.

12.1 M.2 Key M

J23: NVMe / PCle Key M connector, multiple PCle lanes and sidebands.
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Figure 36 M.2 key M

12.2 M.2 Key E

J16: Wi-Fi / BT Key E connector. Schematic notes reference standard M.2 usage: PCle or SDIO for Wi-Fi; UART and PCM; 12C and
ALERTn; NFC.
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Figure 37 M.2 key E
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Figure 38 USB multiplexer for PCle
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Figure 39 Level shifter for UART Wake

12.3 PCle Reference Clock and Switching

+ SY75602: PCle clock buffer.
+ PI3DBS12212A: PCle lane mux / switch.
« TMUX121: PCle I12C mux.
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- oUT1_ P2 E_PCIEO_REF_CLK_P
5] 6N OUTI NBZ E_PCIEO_REF_CLK_N
SY75602BTWL-TR
ov
Figure 40 PCle muxes 1
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——
+3v3 DIFF_85R
PCIEO_TX2_P
PCIEO_TX2_N
C144 PCIE0_TX3_P.
0.10pF | PCIEO_TX3_N
50V
ov
PCle.MUX_PD_L
PCle.MUX_SEL_L
+3V3
C145
0.10pF
Sov =_= DIFF_85R
ov APCIEO_FZXZ_P
PCIEO_RX2_N
PCIEO_RX3_P
PCIEO_RX3_N
PCle.MUX_PD_L

PCle.MUX_SEL_L

+VIO

12C0.SCL

12C0.SDA

+3V3

C169

0.10pF
50V

ov

+3Vv3 ~—= DIFF_85R
Us0
7 16 M_PCIEO_TX2_P
7 xgg ggf 15 M_PCIEQ_TX2_N
B1e 14 M_PCIEO_TX3_P
e M_PCIEO_TX3_N
12 A0+
AO-
‘; AT+ CO+%
Al- co- (=2
C1+8—
c1- -
2 PD GND (2
SEL GND
PIBDBST2Z12AXUAEX |
0
+3v3 ~—= DIFF_85R
us1
7 16 M_PCIEO_RX2_P
7 Voo B s M_PCIEO_RX2_N
B1e 14 M_PCIEO_RX3_P
S E M_PCIEO_RX3_N
]
A0+
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51 Al- co- %
C1+8—
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Figure 41 PCle muxes 2
+3V3
ZR160 +3v3
3200k
o] ©
x| &
ua =
2| REFA  REFB |2 J 5
o o
3 PCIEQ_I2C.SCL
s ﬁ; 312 ﬁ ¢ PCIEO_I2C.SDA
8, 1
L8 EN GND | e
[SFOT02DQER =—0.10pF
50V
oV oV
Figure 42
+3V3
u4s
9 | vop
PCIEOI2CSCL 1 | o s1a LS E_PCIEO_I2C.SCL
7 M_PCIEO_I2C.SCL
s1B
PCIEO_I2C.SDA 2 4 E_PCIEQ_I2C.SDA
22 ggg 6 M_PCIEQ_[2C.SDA
PCIEQ_I2CSEL 10| o
PCIEOI2CEN 8 | = oNDL2
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Figure 43
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+3V3
+VIO +VI0
U49 +3V3
3 7
o118 VCCA VCCB
0.10uF PCle.MUX_PD 5 8 PCle.MUX_PD_L c119
PCIeMUXPD | Sf aq B1y o PCle.MUX PD.|
50V PCIeMUXSEL| 47 o Boy [T PCle MUXSEL L IgbivouF
ov L5 oE GND |2 o
TXUOT02DCUR
ov
Figure 44
12.4 PCle 1/0 Expander
U37 TCAL9538: exposes PCIE_IO_EXP.INT and PCIE_IO_EXP.RST for the M.2 slots.
+3V3
AVIO 4VIO
u37
14 PCIEO_I2C.SEL
o P
10k 310k  PCIEO_I2C.SDA 1 7 E_PCIEO_RST 2
SDA P2 E_PCIEO_RST >
PCIED_I2C.SCL 2 sor s E_PCIEQ WAKE  >—F-Peenwaksd
P4 E_PCIEQ_CLKREQ ¢ 5¢iEq_CLKREQ
PCIE_IO_EXPINT 1] — 8 M_PCIEQ_RST edlan
' INT PS5 M_PCIEO_RST >
PCIE_IO_EXPRST T 6 <'120 M ’\F{IEFE(E)IE&&VF&% MIESIEORWALD
-10_EXP RESET p7 _PCIEQ M_PCIEO_CLKREQ
R181 LT3 A0 6
+3V\1 M\ Al GND
+3V3 0.0 Lrig2 TCALI538RSVR
0.0
v
c68 = )
0104 & For TCA6408ARSVR R112 will be
50V populated only. Leave R145 DNP. 7
ov PCIEO_I2C.EN

13 Audio

13.1 PDM Microphones

PCIE_IO_EXP.INT

PCIEO_I2C.EN

PCIE_IO_EXP.RST

PCIE_IO_EXP.INY¥

Figure 45

MP34DTO5TR-A on MICO and MIC1 via the PDM_Cx / PDM_Dx clock/data nets.

PCIE_IO_EXPRST
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PDM Microphones

PDM Microphones

+VI0
+VI0
€120
0.10uF
c80 50V
0.104F LEFT
SOV LEFT v 1 = 4 R115,,, 22 PDM.D1
ov 1o VDD DOUT =
" oo bouTh-4 R69 \p 22 PDM_DO PDM_C1_R113,, 22 <
PDM_CO_R70 y\y 22 Sob oLk +V|d—2> LR GNDS—-|_
i 2] |n oNDLS MP34DTO5TRA i
MP34DTO5TRA
ov
+VI0 +VI0
C121
c81
0.10uF
gbl\?“': RIGHT 50V
RIGHT
u20 57
ov 1 [ DoUTh2 R72 yy\ 22 PDM DO U26
™ oo bouTh-2 R116,, 22 __PDM_D1
PDM_CO R71 ypp 22 35k ok
, ; PDM C1_R114,,) 22 3.k ok
LR GND ) 5
oV MP34DTOSTRA R W
ov ov MP34DTO5TRA
ov
Figure 46
13.2 Amplifiers and Speaker Outputs
+ U27,U28: TAS2563 Class-D smart-amp ICs.
+ Speaker outputs routed to J14 and J21 (2-pin JST connectors).
+ Control: AMP .ENABLE, AMP . FAULT.
Amplifier
+1V8
u27
c77 13
T0uF VBAT GREG——L c83
16 c8s 10pF
sw VBST 0.10uF 16V
ov 25 50V
PVDD| 4 7 &
+VIO 31
VDD
+ 321 lovop vsns_ple2l
c89 l
outpp-2 o o 4 LEFTP
1uF -2 ppmp
M| o 95 c99 R73
OUT.N 26 2.2nF 2.2nF
ov 12C0.SDA %D A 0 ov
12C0.SCL | oo VSNS.Ng 2
_ 96 €100 R74
TZ.ZnF 2.2nF
AMP_I2S0_SCLK SEELR )\ )\ LEFT_N
AMP_I2S0_WS T IRQN 18 AMPFAULT
AMP_I2S0_SDO 1 =~ SDIN - Use internal Pull-up
AMP_I2S0_SDI 19 Spout ,
DREG
+VIO 2
%22 MCLK a2
1uF
R24 —
Rad AMPENABLE 172> SDIN AG gg
——5"] SPlIlCZMI PGND—7
> ADO GND
R67 TAS2563RPP
10k
o o oV
ov
Figure 47
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J14
LEFT_N 1
LEFT_P 2
G
0V S2B-PH-SM4-TB
J21
RIGHT_N 1
RIGHT_P
2
G

0V S2B-PH-SM4-TB

Figure 48

13.3 12S Routing

U46 74LVC157 selects the 12S source. Control nets: I2S_EN, I2S_SELECT. I2S can be sourced either from the module or from
M.2 Key E (M2E_I2S nets): useful for BT audio paths.

+VIO
+VIO
C69 U46
0.10uF 16 1 12S_SELECT
ey vee  o-—- s [ 125.SELEC
AMP_I2S0.WS__ 2
ov e o gy Let2sows
MEISWS 3| .
AP0 SOIK 5 | 5 o
o oy |7__1280.5CLK
MESCLK 6 | 1 o
AMP_I12S0_SDO__11
= 80 —Q gy Lo 1250.500
M2E_ 125 DOUT 10 | o0 _
AMP_1250_SD 14 4'0
—— 1 40 —Q 4y |12_1250.5DI
M2E_I2SDIN 13
MESON Bim —o
2S_EN 15 £ GND L2
74IVCT57ABQ1T5
ov
Figure 49

14 Sensors and I/0 Expansion

14.1 Sensor Devices

ui2 ICM-42670-P 6-axis IMU
u13 BMI323 6-axis IMU
ui4 BMP581 Barometric pressure
+VIO +VIO +VIO
u12
C52 C55 C58 8 VDD
0.10uF 0.10uF 2.2uF +VIO 5 VDDIO
50V 50V
12 2
ov oV R45 12C0.SCL 13 oo RS2 3
0.0 12C0.SDA 14 SCSCK RE 10
: - 7 SDA_SDI RES10 I
ADO_SDO RES11 ——
R46 S_42670.INT1 4 INTT
0.0 S_42670.INT2 9] INT2
S_42670.FSYNC 7 FSYNC GND 6
ov ICM-42670-P

12C Address = 0x2C (7-bits)

Figure 50
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+VIO +VIO

I I +VI0
oss 56 T u13
0.10uF 0.10uF 8 3
50V 50V +V10 5 Voo A2
VDDIO ASCx [
IR ccst 3
R47 12C0.SCL 13 L scL_sck
0.0 12C0.SDA 14 spa_mosl
1%» SDO_MISO_ADR
" L 12 csB
0.0
S_BMI323.INT1 g INT1 GNDIO 3
i —— INT2 GND
BMI3Z3
o
Figure 51
+VI0 +VIo
+VI0
C54 C57
0.10pF 0.10uF A
50V 50V +VIO 194 vop
L L VDDIO
RA9 12C0.SCL 2
0.0 12C0.SDA 4 gg:(
5
= sDO
e csB 9
00 ves |2
S_BMP581.INT1 7 (- vss |2
& BMP581
o
Figure 52

14.2 12C Bus and Pullups

The board uses I2C0.SCL / I2C0.SDA as a shared bus for sensors and current monitors. 12C pullups are called out on the
sensors sheet.

12C PULL UPS V10
12C0.SCL R137 _ppn 4.7k
12C0.SDA R144__ V27K
vy
Figure 53

14.3 1/0 Expander

U35 TCAL9538 drives LCD_PWR_EN, LCD_RST, CTP_RST, CAM_EN, and sensor interrupts. It exposes IO_EXP.INT/IO_EXP.RST
to the module.
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+VI0
+VI0 +VI0
u3s
14 LCD_PWR_EN
R140  ZR141 vee E? 3 LCD_RST
10k 310k 12C0.SDA 1 SDA P2 ke CAM_EN
12C0.SCL 12.] soL P3 CTP_RST
= S_42670.INT1
10_EXPINT 11| — S_42670.INT2
o Eg ﬁ S_42670.FSYNC
10_EXPRST 1. REsET p7 ka0 S_BMP581.INT1
R112 —12{ A0 6
+VI ———t1 A1 GND
+VIO 0.0 R145 TCAL9538RSVR
0.0
oV
c135 1
0.10pF oV oV
50V =
For TCA6408ARSVR R112 will be
ov populated only. Leave R145 DNP.
Figure 54

15 Current Measurement (Power Profiling)

The EVKincludes multiple INA236 current monitors with shunts and fixed 12C addresses. Variants onthe BOM are INA236AIYBJR

and INA236BIYBJR.
+ Shunt examples: 50 mQ and 20 mQ.

+ Max-current relation annotated on the sheet:

.. =81.92

mV

R

« P15/ P16 headers relate to camera-rail measurement nodes (+V_CAM@, +V_CAM1).

+3V3_C +3V3 +1V8_C +1V8
+5V R125 4.0A Max +5V R128 4.0A Max
20 mOhms 20 mOhms
1% 1%
u21 W U1 1w
D2 | vs ALERT AL D2 { vs ALERT AL
N+ A2 N+ |-A2
12C0.SDA C1 | gpa 12C0.SDA Cl| gpa
12C0.SCL D1 | oL N |B2 12C0.SCL D1 oL N. B2
Bl a0 GND-2 Bl a0 GND 22
INAZ36AIYBJR INAZ36AIYBJR J_
oV ov ()%
12C Address = 1000000 12C Address = 1000001
Figure 55
P15 Header 2
+5V_C +5V +V_CAMO o +1V2_CAM
+5v W +5v R | |
20 mOhms 50 mOhms
+1% +1%
o U30 A w o U32 A W 1.6A Max
VS ALERT —2 Vs ALERT 2+
A2 A2
12C0.SDA C1 | gpa s 12C0.SDA C1 | opa s
12C0.SCL DT <oL N B2 12C0.SCL DT ool N B2
Bl a0 GND[—22 Bl ao eND 22
INA236BIYBJR INA236BIYBJR
oV
ov oV
12C Address = 1001010 12C Address = 1001000
Figure 56
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12C0.SDA

U33

+VIO_C

+VIO

1.6A Max

D2

VS

C1

12C0.SCL

SDA

12C0.SDA

SCL
B1

A0

ALERT

IN+

IN-

L AT

A2

B2

C2

GND j—

INA236AIYBJR

ov

12C Address = 1000010

D2

U34

Figure 57

+V_CAM1

R131

P16 Header 2

- N

C1

'S

12C0.SCL

D1

SDA

B1

SCL

A0

ALERT —

IN+

IN-

GND

Al

A2

B2

Wy
50 mOhms
+1%
mw

C2

INA236BIYBJR

o

ov

12C Address = 1001001

Figure 58

1.6A Max

+2V6_CAM

Tip: Use the INA236 monitors to log rail consumption during boot, radio activity, display usage, and camera streaming:
especially useful for comparing firmware power states or module variants side-by-side.

16 User Interface

+ Rotary encoder: PEC12R-4222F-S0024, with switch and quadrature signals.
+ RGB LED: 150505M1733808, driven via transistors.
+ DAC outputs: DACO_OUT, DAC1_0UT buffered by OPA189 op-amps, routed to header J15.
« Comparator signals: CMP@, CMP1 on header J18.
+ 10-voltage select header P17: +1V8, +V_ANA, +3V3, +5V.
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R85,,, 10k
W
+V_ANA +V_ANA
c103 R81,,, 10k 4 N2 uz3
0.10pF Y 1 DACO_OUT
50V DACO 3 I+
<[ opa18aiDBVR <Rss
ov 310k
4 < A6
oV ov ' I
2R89 c107 +V_ANA +V_ANA
4.7k 0.10uF T
50V J15
+V_ANA R86,,, 10k C111
W -+ 1 0.10pF
(2% oV DACO_OUT .
+V_ANA - 2
104 DACT_OUT 3 50V
0.10uF 4
50V R82,,, 10k 4 1> § uz4 Header 4 v
Y 1 DAC1_OUT
ov DAC1 3 |4
| oPa189IDBVR 355!38 W
4 < A7
ov ov
ZR91 c108
4.7k 0.10pF
50V
o oV
Figure 59
+5V
N | |0
D19
=[] 150505M173300
2V Red, 3.2V Green, 3.2V Blue
LR79  LR80  LRe4
391 3150 391
Q5 Q6 Q7
BSS138PW,115 ] BSS138PW,115 BSS138PW,115
LED_B LED_G LED_R
ZR77 ZR78 ZR87
=10k =10k =10k
oV ov oV
Figure 60
+VIO +VIo V10
R92 R103  SR104
10k 10k 310k
E1
ENC_SW 1 [ swa ENC A é I ENCO_Y
.
109 2 | e CSN"?:""; B ENCO_X
0.10pF
50v PECT12R-4222F-S0024
ov oV ow
Figure 61
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+1V8  +3V3  +5V +V_ANA
P17
1 2
3 4
5 6
Header 3X2
Figure 62
+VARD
ZR178
=200k
+VIO +VIO +VARD
u22
€105 2 19 C67 | |_0.10uF C106
0.10uF AR U [50v 0.10uF +VARD +VARD
50V UARTO.TX AT B1 |al8 UARTO.TX L 50v
UARTO.RX Ao B2 |elZ_UARTO.RX_L oV J18
oV ENC3_Y A3 B3 b6 _ENC3Y L oV 1 €110
ENC3_X v B [l® ENC3XL ENC3_Y_L R97 ,,, 22 2 0.10pF
ENC2_Y > e Bs |l _ENC2V.L ENC3_X_L R98 "WV 22 3 50V
ENC2.X 5 e Be [l3_ENC2X L ENC2_Y_L R99 WV 22 2
ENCT_Y g e 57 [ad2__ENCTY.L ENC2_X_L R100," 22 . oV
ENCT_X gig e B8 [l __ENCTXL ENCT_Y_L R101,° 22 g
<+ ENCT_X_L R102,° 22 o
20 e GND ;1 8
B R Header 8
LSFOT08RKSR oV oV
Figure 63
+VARD +VARD
J17
- c113
UARTO.TX_L R95 4,y 22 2 0.10pF
UARTO.RX_L RI6 ,rp 22 50V
3
& oV
Header 4
ov
Figure 64

17 Arduino / mikroBUS Expansion

The schematic includes an “Arduino / Mikro BUS" sheet mapping signals to headers using LSF0108 and LSF0102 level shifters.
The 10-voltage header selects the domain for expansion interfaces.
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Arduino

+VARD
P3 p5
: - CK_SCL
+5V +3V3 2 2 CK_SDA
"|' CK_RST g 5
‘; ‘; CK_SCK
3 - CK_MISO
2 = CK_MOSI
7 g CK_CS
5 CK_PWM4
Header 8 10 CK_DI04
Y Header 10 1
oV
P6
: CK_DIO3
P4 2 CK_PWM3
ARD.AQ R52,,,100k 1% CK_ANA 1 3 CK_PWM2
ARD.A1 R53,px 100k 1% 2 2 CK_DIO2
ARD.A2 R54, 100k 1% 3 5 CK_PWM1
W -
ARD.A3 R55w'100 1 % 4 6 CK_DIO1
ARD.A4 Rseuvﬁoo 1% 5 = CK_RXD
ARD.A5 R57,n 100K 1% CK_TXD
Wy 6 8
Header 6 Header 8
9
AN~ ]
4 1 1 L 1 @ R60,3749.9K 1%
T R61,/' 9.0k 1%
c60 |ce1 | ce2 [ce3 |ces |ce5 R62A":"A"49,9k T
R63,"49.9K 1%
& & & S W
[ ov
Figure 65 Arduino headers
Mikro BUS
P7 P8
CK_ANA 1 ] CK_PWMO
CK_RST 5 2 CK_INT
CK_CS 3 3 CK_TXD
CK_SCK 2 2 CK_RXD
CK_MISO g 5 CK_SCL
+3V3 CK_MOSI CK_SDA +5V
6 6
T " = = . by
c71 c74 g @ c75 c76

2.2uF 0.10puF Header 8 Header 8 0.10pF 2.2uF
50V 50V
oV oV ov oV

ov ov

Figure 66 Mikro bus headers
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CK_SDA_L CK_SDA CK_TXD_L g 3 _CK_TXD
A2 B2 [ CK_RXD_L g :;’ g? :2 CK_RXD
8 En GND 5o CK_SCK_L 1I e B8 Ll CK_SCK
LSF0102DQER —T0.10uF 20 1
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ov oV LSFOT08RKSR oV
+l/ARD
+VI0 +VARD
ZR177
ZR174 200k
+VIO 3200k+VARD +VIO
N R
@ @ u18
, u17 , 2 [ yrer. A vREF.B12 c73]| (5)61VOHF
x X
S REFA REFB g CK_PWM4_L Al 81 |l CKPWMA4 l
CK_RST_L EN I 81 kat )\ CK_RST CK_DIO4_L " B2 lgl/ __CKDIO4
21 B2 ka2 CK_DIO3_L e B3 |6 CKDIO3 ov
* CK_PWM3_L Y Ba lxl8 __CKPWM3
8 1 CK_PWM2_L 4 CK_PWM2
N G 1 Cé6 CK_DIO2_L 22 Sg :3 CK_DIO2
[SF0102DQER —T0.10uF CK_PWM1_L e Ry |d2_ CKPWM1
50V CK_DIOT_L 0] ag Bg |l CK-DIOT
o0 L 20 en GND 121
EXP_PA
LSFOT08RKSR 1
(2%

Figure 67 Level shifter for Arduino interface

+1V8 +3V3  +5V +VARD
P9
1 2
3 4
5 6
Header 3X2

10-Voltage

Figure 68 Arduino voltage selection header

Important: Decide your +VIO level before attaching external shields or click boards: an over-voltage on 10 can damage
attached peripherals.

18 Recommended Bring-Up Checklist

Note: This is recommended engineering practice, not a verbatim procedure from the schematic.

1. Visual inspection: check for solder bridges around the module footprint, M.2 connectors, and fine-pitch camera / display FFCs.
2. Power-only test (no peripherals):

+ Apply barrel input within 7V to 15 V.

« Verify LEDs for +3V3, +1V8, +VIO, USB_HOST_VBUS.

+ Probe 5V_PG, 3V3_PG, 1V8_PG at the indicated test points.
3. Module enable: ensure MODULE_EN is not held low (P12 is “short to disable module”).
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4. Boot configuration: set BOOTO to BOOT3 on SW1 per your SoM firmware.
5. Debug access: connect to J2 (SWD/JTAG) and confirm the 10 reference voltage (+VIO on header).
6. Add peripherals one at a time: Ethernet, microSD, then display / camera, then M.2 modules.

19 Known Design Notes

From schematic annotations:

« Power sheet: Check voltage division: it boots at 13 V.
+ Boot sheet: Pull-up or pull-down for the boot pins must be in the module.

These notes should be carried forward into the production release notes and errata.

Appendix A: Interface Quick Reference

m What's on the board

Power Barrel 7to 15V, +5V / +3V3 / +1V8 / +VIO rails, PG signals, +SCAP supercap
uUsSB 2 USB-C, 1 USB-A host, HS mux, host-ID strap

Ethernet 2 RJ45 MagJack (ARJM11C7-502-KB-EW2)

CAN TCAN1044A transceiver plus JP1 to JP4 jumpers and J9

Storage microSD plus SDIO mux to M.2 Key E

Display 40-pin MIPI-DS| (RKO55HDMIPI4MAB), touch RST/INT

Camera RPi CSI 15-pin, MIPI B2B 34-pin, DVP 24-pin, camera mux plus rails
Audio 2 PDM mic, 2 TAS2563, 12S mux, JST speaker headers

Sensors ICM-42670-P,BMI323, BMP581, TCAL9538 I/0 expander
PCle/M.2 Key M plus Key E, PCle lane mux, refclk buffer, I2C mux

Debug J2 SWD/JTAG, reset, BOOTO to BOOT3, P12/P14, U.FL antenna
Expansion = Arduino plus mikroBUS, I10-voltage select

Profiling INA236 monitors with shunts and fixed 12C addresses

Table 2 EVK interface summary

Appendix B: Assembly Variant — E1M-AEN (Alif) Build

The E1M EVK carrier is laid out to the full E1M standard (superset) pinout. When assembled for an E1M-AEN (Alif Ensemble)
module, the features that the SoM does not expose are left unpopulated. The list below is taken from the 2626-R2 BOM (35 not-

populated designators); footprints remain on the PCB so the same carrier can be rebuilt for other ETM variants.
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Designator(s)

J16,J23

C93-C100, R73,R74,R76, R123
D12-D14,D27-D36

J3

L4,R111

R5,R10,R11,R24,R46,R47,R56, R75,
R145,R181, R200

M.2 Key E / Key M card-edge con-
nectors

PCle lane / ref-clock AC-coupling
and termination

microSD line ESD diodes
(ESD9101P2T56)

Secondary “Debug” connector
(SKEDD)

On-board antenna feed (22 nH in-
ductor, 0 Q jumper)

Configuration jumpers and pull
resistors

Alif Ensemble has no PCle; the M.2 slots are
unused.

Support the unfitted M.2 slots.

Optional card-edge ESD protection; omitted on
this build.

Primary SWD/JTAG is J2; the secondary header
is unused.

AEN uses the module RF path / J1 U.FL; the on-
board feed is open.

Build-time options left open on the AEN assem-
bly.

Table 3 Not-populated components — 2626-R2 (E1M-AEN) build
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