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USB-C Connector PWR & GND Isolation Boundary
+5V0_USB M1 +5V0_XDS110
JPL |
USB1B 1 2
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i =
é/BUS R3 USB_GND GND
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O M2 o
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O UsSB GND from the USB Type-C
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SBU1 Iﬁ%gl jumper on JP1-5V0.
o——x
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o—r—=X the Wide Vin header J9, DNI
the jumper on JP1-5V0 and
USB_GND - H H
occt usB ccl B populate it on J8. Wide Vin, 7V-12V
0.2 USB CC2 R4 Wide Vin Supply Jumper
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DP1 51Kk J8 and debugging over the
© 5V0_LM2940 +5V0_XDS110 WIS, elkm [ i
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e = USB D N T N |10 USB D N 0.47uF 22uF
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Power Isolation / Measurement Jumper

AM13E230 MCU

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

A
Populate the shunt on J10 to
10 power the MCU.
+3V3 MCU ® VDD 3V3 Remove the shunt on J10 and
connect a power measurement VDDA 3V3 VDD 3V3
Aal Y tool to measure the MCU power - uL
P —— VDD PBO/AINZ [« ggggg:ggg 22 PBOIGPIOS2 J2.17  GPIO
VDD 3V3 Digital VDDA 3V3 Analog e Vop Fos/ang [o—PBuCRION g
22 vbD PB2/AING (o) — oot 0 PB2IMCPWM4_3A J436  MCPWM
54| VDD PB3/AIN5S <n§2 PBATXDS UART TX 2 PB3/MCPWM4_1A J4a_40  MCPWM
VDD 3V3 ~o | VPD PB4/AIN14 <N§3 PBE/XDS UART RX < PB4/XDS_UART_TX
T VDD 3V3 FB1 VDDA 3V3 VDDA PB5/AIN15 <N§8 PB6/UCS RX SCL 2 PB5/XDS_UART_RX
BLM18EG121SN1D PB6 | PB6/UC5_RX_SCL J1.9 12C SCL
_T_ _T_ _T_ _T_ J_ MCU_ADC VREFHI 28 1,39 PB7/GPIO39 <
€19 =—=C20 ——=C21 ——=C22 =—C23 1L /»2 MCU_ADC_VREFHI>—E(-ABE VREFLO 27 | VREFHI PB7 M0 PB8/GPI040 L PBT/GPIO39 A EAY
(4 VREFLO PB8 PB8/GPI040 J1_8 GPIO
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF PB9 41 MCU _PBY/EQEP I <MCU PBY/EQEP._| -
: : } c24 1 25 Cc26 MCPWM  J4_38 PAO/MCPWM4_2A PAO/MCPWM4_2A 12 pAO/AING PB10 |22 PBLOUCS TX SDA PICO >PBlO7u03_T><_sBA_P|co J2.15 SPIPICO
_|_ 2.2uF ——2.2uF 0.1uF MCPWM  J4 39 > PA1/MCPWM4 1B 13, | 1,53 MCU _PB11/EQEP A <
— 25V 25V 16V = PAL/MCPWM4_1B S PAZIMCPWMA 25 0 PA1/AIN7 PB11 o PB12/GPIOAA MCU_PB11/EQEP_A
N MCPWM  J4_37 PA2/MCPWM4_2B 2] PA2/AINS PB12 (o2 >P812/GP|044 J2_11  GPIO
GND = MCU_BSL_INVOKE 17 PA3/AING PB13 |2 MCU WAKE
L MCPWM  J4_35 PA4IMCPWM4_38 < Eﬁgﬁb’fgx’:\_ﬂé‘DgB 81 PAY/AINIO PB14 [0 Egigiégbﬁ?m
GND — MCU PAG/CMP3 DACL 2%!> PAS/AIN11 PB15 = PB18/GPIO50 2 PB15/GP1047 J2_13 GPIO
N DAC J3_30 MCU_PA6/CMP3_DACL < O PAG/AINL2 PB18 <2 PB18/GPIO50 J2_12 GPIO
GND PA7/USER_LED1 21| PA7/AINL3
SPICLK J1.7 PAB/UC3_RX_SCL_SCLK <& Eﬁg%gi Ei ggt Sgti i%«> PAB/AINA2 PC16_X1/AINO |2 mgg ig
PA9/UC1_RX_SCL_SCLK S PA9/AINA3 PC17_X2/AIN1 |
> _PA10/UC1 TX SDA PICO 44|
PALOUCL TX_SDA_PICO SS™BATTGC5 TX_SDA 5| PAL0 — MCU_nRST
I2C SDA  J1_10 PAL1/UC5_TX_SDA S pALL PD10_RST |- > MCU_nRST J2.16  nRST
MCU_PA12/EQEP B 46|
MCU_PA12/EQEP_B > MCU TMS/SWDIO PA12
49y
MCU Supply TPs ADC VREF 6L Tswio g MoL TUSSWOD e
MCU_TCK/SWCLK Ol PAL4
McU_TDIQQ—MCU_TDI 21 pAls
MCU ADC VREFHI : ADC J3_23 MCU_PAL6/A0_15 g mgﬂ Eﬁi%ﬁg 1‘;’/CMP0 PO TPoo2™| PAL6/AIN1G
ADC/CMP  J3_26 | MCU_PA17/A0_12/CMPO_HPO_LPO 5] PAL7/AINL7
c27 Cc28 Cc29 > _MCU_PA18/ALl 12 26
1 ADC J3_24 MCU_PA18/A1_12 PA18/AIN18
VDD _3V3 TP5 ——2.2uF 0.1uF 0.1uF MGU TDO/SWO > __MCU_TDO/SWO 56! palg
25V 16V 16V - > PA20/UC3 RTS POCI 57
MCU ADC VREFLO SPIPOCI J2_14 PA20/UC3_RTS_POCI S PA21/UC3 CTS CS0 S PA20
VDDA 3V3 SPI CS J2_19 PA21/UC3_CTS_CS0 S PA22/UC2 TX SDA 5§»!> PA21
TP6 LIN TX J4_34 PA22/UC2_TX_SDA 2 PA22
> PA23/UC2_RX_SCL 60, |
LIN RX J4_33 PA23/UC2_RX_SCL PA23
R21 > PA24/MCANO_RX 61|
CANRX  J4_31 PA24/MCANO_RX PA24
0 > PA25/MCANO_TX 62, |
CANTX  J4_32 PA25/MCANO_TX S MCU PAZ6/AZ 17/PGA GND 3 PA25
ADC/PGAGND J1_2 MCU_PA26/A2_17/PGA_GND S—MCU PAZI/AINZ 39u> PA26/AIN28
ADC/PGA IN J3_27 MCU_PA27/AIN29 S MCU PA28/A2 30 3%!> PA27/AIN29 47
= ADC J3 25 MCU_PA28/A2_30 S6—p &5 mecs 34:u> PA28/AIN30 vss L
GND ADC/PGA IN J3_29 MCU_PA29/AIN31 S MCU PASU/AINGZ 35> PA29/AIN31 VSS —o
ADC/PGA IN J3_28 MCU_PA30/AIN32 S MCU PASUAL 15 3%> PA30/AIN32 VSSA =2
ADC J1 6 MCU_PA31/A1_15 PA31/AIN33 VSSA
XAM13E23019GTPM
GND
Clocks gvivy
User LEDs
25MHz nySt&' (Default) 1 2 R22 +3V3 MCU +3V3 MCU
Y1 10.0k +3V3_MCU
MCU XI _R1,,, 0 XTAL XI 1 |12 XTAL_XO R18§,, 0 MCU_XO 3| oo 14 MCU_nRST BSL InVOke
| I
S1 R23 R24
A
= c30 25MHz cal — Populate J11 to invoke ‘ 680 680
To use XTAL input as main 18pF 18pF GND BSL through hardware. LED4 LEDS
clock, populate R1/R18. 50V 50V _
To use HFCLKIN as main clock, \\ Q\
DNI R1/R18, populate R19. = +3V3 MCU | K J Red Green
= = GND —{ .
GND GND 3 4 MCU BSL_INVOKE
Wake/User Input L™ R o
1 2 R17 PA5/USER LEDO R28 ' I v 8 +3V3_MCU
3Vv3 MCU S5 100 0
. + = = 2
High-Frequency External Clock Output GND GND GND vee
. — PA7/USER LED1 _R30 3
Oscillator Input GND 2n —>— o ca3
1 2 R29 SN74LVC2G07DBVR 100000pF
P 2 PB14/XCLKOUT 10.0k 1
PS 2 HFCLKIN e MCU_XI - 1 3 oo 4 MCU WAKE = =
— 1 GND GND
J15 S2
Ji4 1
= GND GND
GND
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ADC VREF DIP SWITCH

ADC VREF VOLTAGE SELECTION (S3)

s3
INT_VREF 1 SW POSITION SUPPLY SELECTION
[}
MCU_ADC_VREFHI<4 2 a\ PIN 1-2
1 EXT VREFHI 3 9 DEFAULT Select internal reference voltage
2
= CAS-120TA
GND PIN 2-3 Selects external reference voltage
13 30 PAGICMPS DACL R3] 10 MCU_PA6/CMP3_DACL
33723 PALGTAD 15 Q2 R32,4 0 MCU_PAI6/A0_15
13726 |PA17/A0 12/CMPO HPO LPO <R R3340 MCU_PA17/A0_12/CMPO_HPO_LPO
J3 04 - PAIBIAL 1202 R34, 0 MCU_PATS8/AL 12
= O R35,4 0 MCU_PA26/A2_17/PGA_GND
J1 2 PA26/A2_17/PGA_GND VWA
J3 27 - AIN29 < R38O MCU_PA27/AIN29
PA27/AIN29 VWA~
x 3 R37,, 0 MCU_PA28/A2_30
J3_25 PA28/A2_30 W
J3729 N31Q R38O MCU_PA20/AINSL
PA29/AIN31 W
= > R39., 0 MCU_PA30/AIN32
J3_28 PASO/AING2 $& RIS MCU PASUAL 5
J1.6 PA31/A1_15 t
£\ £\ £\ £\ #

9]
Z
lw)
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BoosterPack Headers
+3V3_MCU +5V0_MCU
J1/33 J2/34
21 +3.3V +5V g PB3/MCPWM4_1A PWM/GPIO ! GND ig
PA26/A2_17/PGA_GND 3 Analog_In GND =22 PA1/MCPWM4_1B PWM/GPIO ! PWM/GPIO ! 18 < PA21/UC3_CTS_CS0
PA9/UC1_RX_SCL_SCLK 7| LP_UART_RX Analog_In =57 < PA16/A0_15 PAO/MCPWM4_2A PWM/GPIO ! GPIO! —= < PB1/GPIO33
PA10/UC1_TX_SDA_PICO 5| LP-UART_TX Analog_In > < PA18/A1_12 PA2/MCPWM4_2B PWM/GPIO ! GPIO —& < BP_GPI032
PB7/GPIO39 & GPo! Analog_In —>2 < PA28/A2_30 PB2/MCPWM4_3A Timer_Cap/GPIO ! RST == S MCU_nRST
PA31/A1_15 ~ Analog In Analog_In 57 < PA17/A0_12/CMPQ_HPO_LPO PA4/MCPWM4_3B Timer_Cap/GPIO ! SPI_MOSI (—7 < PB10/UC3_TX_SDA_PICO
PA8/UC3_RX_SCL_SCLK 5| SPLCLK Analog_In/I2S_WS [—22 < PA27/AIN29 PA22/UC2_TX_SDA GPIO! SPLMISO |— < PA20/UC3_RTS_POCI
PB8/GPIO40 9 GPIO! Analog_In/I2S_SCLK 29 S PA30/AIN32 PA23/UC2_RX_SCL GPIO! SPI_CS/GPIO ! 12 S PB15/GPIO47
PB6/UC5_RX_SCL To | '26_SCL Analog_OutI2S_SDout [—= < PA29/AIN31 BP_MCANO_TX GPIO! SPI_CS/GPIO ! (—- < PB18/GPIO50
PA11/UC5_TX_SDA 12C_SDA Analog_Out/I2S_SDin PA6/CMP3_DACL BP_MCANO_RX GPIO! GPIO ! PB12/GPI044
GND =
GND
A
The analog signals routed to J3 pins 27-29 have the following intended
analog mux use cases:
J3-27: A0_14/ A1_14 / PGAO_P4/PGA2_P0/CMP1_HP2_LP2
J3-28: A0_5/A2_27/PGA1_P5/PGA2_P5/CMP2_HP3_LP3
J3-29: A2_5/PGA1_P4/CMPO_HP2_LP2
EQEP Level Translator (B->A)
+3V3_MCU +5V0_MCU
EQEP Connectors =
+5V0_MCU HavaMey us fﬁﬁ lC(;gnF
+5V0_MCU 50V
23 =
VCCA VCCB N
VCCB 24 GND
*R45
1.00k 2. bR OF |22 TXB0104 OE
J5 1%
MCU_PB11/EQEP_A 1 EQEP_A
L EQEP A R46 MCU PAL2/EQEP B i’i = Bl 90 EQEP B
2 EQEP B 0 A2 B2
[ 4 3 N C EOEP | MCU_PBY/EQEP_| 5. A3 B3 9 EQEP_I
- L — 5] A4 B4 ft®
[ = p z B A §
] GND A5 B5 5
——cus Cc49 C50 +—2Se ne B6 [ ¢
1nF 1nF 1nF - %D A7 B7 <«%-
DIR pin tied low +—2% As Bg (il —¢
1 by default for B to 1
= Adirection. GND —7%
GND — - GND 3
GND GND [
SN74LVC8T245PW
= +3V3 MCU =
GND I GND
1A, .
To disable the
level shifter, DNI
R47. Populate
R59.
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MCAN RX/TX ROUTING SELECTION (S4) CAN STB Routing Selection (S6)
MCAN Routing
SW POSITION SUPPLY SELECTION SW POSITION SUPPLY SELECTION
PIN 1-2/4-5 . .
DEFAULT MCAN RX/TX routed to BoosterPack PIN 1-2 PBO routed to CAN Transceiver for STB signal
PIN 2-3/5-6 MCAN RX/TX routed to CAN Transceiver PIN 2-3 PBO routed to BoosterPack header
DEFAULT
S4 S6
TCAN_MCANO_RX 1 4 TCAN_MCANOQ_TX TCAN_STB 1
- -}
PAZ4IMCANO_RX 3 PA24/MCANO_RX 2 o\ /c 5 PA25/MCANO_TX { PA2SIMCANO_TX PBOIGPIO22 PBO/GP1032 2 o\
CANRX 3431 | BP_MCAND Rx Y—EEMCANG RX 3 ?Q 6 BP MCANO TX  «¢gp McANO TX | J4 32  CANTX GPIO  J2.17 |BP_GPIOg2 py——BP CPIOS2 3 9
CAS-220TA CAS-120TA
MCAN Transceiver and Header
+3V3_MCU
Ic55
0.1uF
+3V3_MCU CANA P
= U14
GND 120 SR41 J6
31 vee CANH i1 21 n
. ]
TCAN_STB R42 ,,\ 0 CANSTB 8| op ° i 3le
I
?TW <21 sHDN Sz
TCAN_MCANO_RX R48 0 4l oo CANL ks CANA N
TCAN_MCANO_TX R49 0 1 =
TXD N
GND -2 GND
TP8 TCAN3414DDFR =
SR50 GND
£10.0k
ASHDN left floating, TCAN3414
permanently in normal mode or
— standby rr_10de depending on state
GND of STB pin.
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Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed.

7722

Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

Z7Z3

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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