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1. Unless Otherwise Specified:
All resistors are in ohms, 1% and 5 %
All capacitors are in uF, 10% , 20 % and 5%
All voltages are DC
All polarized capacitors are aluminum electrolytic

2. Interrupted lines coded with the same letter or letter
combinations are electrically connected.

3. Device type number is for reference only. The number
varies with the manufacturer.

4. Special signal usage:
_B Denotes - Active-Low Signal
<> or [] Denotes - Vectored Signals

5. Interpret diagram in accordance with American
National Standards Institute specifications, current
revision, with the exception of logic block symbology.
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Note: VREFH can be selected from

P[6]

the following 3 options: VDD MCU VREFH
VoD MO, place R103 dnp R9s, R109
5 ace , adn >
and D7 p p . ) RN _ R103. 0o, R109 .N 0 <AREF P[6]
- Option 2: VREFH = 3.0V from D7,
plage D7 and R99, dnp R103 and _.ngs __](:_145 R99 RNR 1K 3
R109. )
- Option 3: VREFH=AREF, place R109, [LUF AuF
dnp R103,R99 and D7. DNP D7
BZX384-C30
DNP
= <
VREFH
VDD_MCU
129 _.]0_140 _Jc_lsl _Jc_141 _.]0_133 _.]0_142 _JEMG _.]c_143 _.]c_137 _Jc_144
UF 1uUF  [IUF 1uF UF AuF  [IUF AuF UF AuF '
DNP DNP DNP DNP NP
c147 C148
=2 —1000PF 1000PF 0 o R156 >§EE%OBLFL[6E] PI6]
DNP DNP -
P[6] PTA4
P[4,5] JTAG_TMS/SWD_DIO_PTA4 §< R122 .\ ~e—9 1 U17
- o [oe] - N~ (821 [gV} —_—
< A @ © o N PS32K144HFTOVLLT
< d4 o ¥ T
[a) (a) a [a)] L
P[6] PTAO PTAO/ADCO_SEO/CMPO_INO/FTM2_CH1/LPI2C0O_SCLS/FXIO_D2/FTM2_QD_PHA/LPUARTO_CTS/TRGMUX_OUT3 8 2 2 29 H:Jﬁ 4 R130 0 EPTDB P[6]
P[6] PTAL PTA1/ADCO_SE1/CMPO_IN1/FTM1_CH1/LPI2CO_SDAS/FXIO_D3/FTM1_QD_PHA/LPUARTO_RTS/TRGMUX_OUTO = sg PTDO/FTMO_CH2/LPSPI1_SCK/FTM2_CHO/FXIO_DO/TRGMUX_OUT1[ 3 c»—\/\/\&—z LIN_RX  P[5]
P[6] PTA2 PTA2/ADC1_SEO/FTM3_CHO/LPI2CO_SDA/EWM_OUT/FXIO_D4/LPUARTO_RX PTD1/FTMO_CH3/LPSPI1_SIN/FTM2_CH1/FXIO_D1/TRGMUX_OUT2 =7 PTD1 PI[6]
P[6] PTA3 PTA3/ADC1_SE1/FTM3_CH1/LPI2CO_SCL/EWM_IN/FXIO_D5/LPUARTO_TX PTD2/ADC1_SE2/FTM3_CH4/LPSPI1_SOUT/FXIO_D4/FXIO_D6/TRGMUX_IN5 =5 PTD2 P[6] mgﬂm P[6]
PTA4/JTAG_TMS/SWD_DIO/CMPO_OUT/EWM_OUT PTD3/ADC1_SE3/FTM3_CH5/LPSPI1_PCS0/FXIO_D5/FXIO_D7/TRGMUX_IN4/NMI [—gg PTD3  P[6]| ¢ e LIN_TX P[5]
P[4,56] RST_TGTMCU_B PTA5/RESET/TCLK1 PTD4/ADC1_SE6/FTMO_FLT3/FTM3_FLT3 [33 PTD4  P[6]
P[6] PTA6/ADCO_SE2/FTMO_FLT1/LPSPI1_PCS1/LPUART1_CTS PTD5/FTM2_CH3/LPTMRO_ALT2/FTM2_FLTL/TRGMUX_IN7 35 PTD5 P[€]
P[6] PTA7/ADCO_SE3/FTMO_FLT2/RTC_CLKIN/LPUART1_RTS PTD6/CMPO_IN7/LPUART2_RX/FTM2_FLT2
P[6] PTA8/LPUART2_RX/LPSPI2_SOUT/FXIO_D6/FTM3_FLT3 PTD7/CMPO_IN6/LPUART2_TX/FTM2_FLT3
P[6] PTA9/LPUART2_TX/LPSPI2_PCSO0/FXIO_D7/FTM3_FLT2/FTM1_FLT3 PTD8/FTM2_FLT2/FTM1_CH4 PTD8  PI[6]
Pl6] PTA10) * PTA10/JTAG_TDO/NOETM_TRACE_SWO/FTM1_CH4/FXIO_DO PTD9/FTM2_FLT3/FTM1_CH5 PTD9 P[6]
R123 [6] PTA11/FTM1_CH5/FXIO_D1/CMPO_RRT PTD10/FTM2_CHO/FTM2_QD_PHB PTD10 P[6]
P[5] JTAG_TDO), ¢ [6] PTA12/FTM1_CH6/CANL_RX/FTM2_QD_PHB PTD11/FTM2_CH1/FTM2_QD_PHA/LPUART2_CTS PTD11 P[6]
P[6] PTA13/FTM1_CH7/CAN1_TX/FTM2_QD_PHA PTD12/FTM2_CH2/LPUART2_RTS PTD12  P[6] ) Ri54 §PTD15 P[6]
CAD Note: R125 and P[] PTA14/FTMO_FLTO/FTM3_FLT1/EWM_IN/FTM1_FLTO PTD13/FTM2_CH4/LPUART1_RX/RTC_CLKOUT PTD13  P[6] 0—@/\/»—2 RGB_RED  P[6]
R126 POKA-YOKE- P[6] PTA15/ADC1_SE12/FTM1_CH2/LPSPIO_PCS3/LPSPI2_PCS3 PTD14/FTM2_CH5/LPUART1_TX/CLKOUT PTD14 P[6]
Place R125 and P[6] PTA16/ADC1_SE13/FTM1_CH3/LPSPI1_PCS2 PTD15/FTMO_CHO/LPSPIO_SCK o RIEE EPTDlB P[6]
R126 with the same P[6] PTA17/FTMO_CH6/FTM3_FLTO/EWM_OUT PTD16/FTMO_CH1/LPSPIO_SIN/CMPO_RRT [—5 * -'\/\,—Z RGB_GREEN
orientation and PTD17/FTMO_FLT2/LPUART2_RX F——————<PTD17 P[6]
provide same airgap P[6] PTBO/ADCO_SE4/ADC1_SE14/LPUARTO_RX/LPSPIO_PCSO0/LPTMRO_ALT3/CANO_RX 04
between the two I P[6] PTB1/ADCO_SE5/ADC1_SE15/LPUARTO_TX/LPSPI0_SOUT/TCLKO/CANO_TX PTEO/LPSPIO_SCK/TCLK1/LPSPI1_SOUT/FTM1_FLT2 g3 PTEO PI6]
E‘;S;S;gzgrgerm'”a S P[6] PTB2/ADCO_SE6/FTM1_CHO/LPSPIO_SCK/FTM1_QD_PHB/TRGMUX_IN3 PTEL/LPSPIO_SIN/LPI2CO_HREQ/LPSPI1_PCSO/FTM1_FLT1 5= PTEL P[Glmgﬁﬂ P[6]
fashion P[6] PTB3/ADCO_SE7/FTM1_CH1/LPSPIO_SIN/FTM1_QD_PHA/TRGMUX_IN2 PTE2/ADC1_SE10/LPSPI0_SOUT/LPTMRO_ALT3/FTM3_CH6/LPUART1_CTS[ ¢ PTE2 PI6]¢ e SBC_CAN_RX  P[5]
P[6] PTBl4§< Ri24 ) P[6] PTB4/FTMO_CH4/LPSPIO_SOUT/TRGMUX_IN1 PTE3/FTMO_FLTO/LPUART2_RTS/FTM2_FLTO/TRGMUX_IN6/CMPO OUTH PTE3 PI[6]
P[5] SBC_SCK e P[6] PTB5/FTMO_CH5/LPSPIO_PCS1/LPSPI0_PCS0/CLKOUT/TRGMUX_INO PTE4/FTM2_QD_PHB/FTM2_CH2/CANO_RX/FXIO_D6/EWM_OUT [ [Ri36 5 >§PTE5 P[6]
P[6] PTB6/XTAL/LPI2CO_SDA PTES/TCLK2/FTM2_QD_PHA/FTM2_CH3/CANO_TX/FXIO_D7/EWM_IN g7 - \J SBC_CAN_TX P[5]
P[6] PTBl5§< R3S ) P[6] PTB7/EXTAL/LPI2CO_SCL PTE6/ADC1_SE11/LPSPIO_PCS2/FTM3_CH7/LPUART1_RTS &g PTE6 PI[6]
P[5] SBC_MISO e P[6] PTB8/FTM3_CHO PTE7/FTMO_CH7/FTM3_FLTO [—¢ PTE7 PI[6]
P[6] PTB9/FTM3_CH1/LPI2CO_SCLS PTES/CMPO_IN3/FTMO_CH6 [53 PTE8 PI[6] mgm@ P[6]
P[6] PTBlﬁg R136 ) P[6] PTB10/FTM3_CH2/LPI2CO_SDAS PTE9/FTMO_CH7/LPUART2_CTS [ ® ¢ LIN_SLP  P[5]
P[5] SBC_MOSI %\/\'r—o P[6] PTB11/FTM3_CH3/LPI2CO_HREQ PTE10/CLKOUT/LPSPI2_PCS1/FTM2_CH4/FXIO_D4/TRGMUX_OUT4 E?’TEN P[6]
P[6] PTB12/ADC1_SE7/FTMO_CHO/FTM3_FLT2/CAN2_RX PTE11/LPSPI2_PCSO/LPTMRO_ALT1/FTM2_CH5/FXIO_D5/TRGMUX_OUT5 g PTE11l P[6]
P[6] PT517§< 5 R129 P[6] 66| PTB13/ADC1_SES/ADCO_SE8/FTMO_CH1/FTM3_FLT1/CAN2_TX PTE12/FTMO_FLTS/LPUART2_TX [ < PTE12 P[6]
P[5] SBC_CS & 65| PTB14/ADC1_SE9/ADCO_SE9/FTMO_CH2/LPSPI1_SCK PTE13/LPSPI2_PCS2/FTM2_FLTO 75 \ 5 o <SPTE13 P[6]
64| PTB15/ADC1_SE14/FTMO_CH3/LPSPI1_SIN PTEL14/FTMO_FLT1/FTM2_FLT1 [ PTE14 P[6] T—/\/\'/—2SBC_LIMF’ P[5]
53 | PTBL6/ADC1_SE15/FTMO_CHA4/LPSPI1_SOUT PTE15/LPUARTL_CTS/LPSPI2_SCK/FTM2_CH6/FXIO_D2/TRGMUX_OUT6 -7 PTEL5 P[6]
PTB17/FTMO_CH5/LPSPI1_PCS3 PTE16/LPUART1_RTS/LPSPI2_SIN/FTM2_CH7/FXIO_D3/TRGMUX_OUT7 PTE16 P[6]
P[6] PTCO gg PTCO/ADCO_SE8/FTMO_CHO/LPSPI2_SIN/FTM1_CH6
P[6] PTC1 30| PTCL/ADCO_SE9/FTMO_CH1/LPSPI2_SOUT/FTM1_CH7
P[6] PTC2 59 | PTC2/ADCO_SE10/CMPO_IN5/FTMO_CH2/CANO_RX/LPUARTO_RX
P[6] PTC4K§M/\/\—01 P[6] PTC3 56 | PTC3/ADCO_SE11/CMPO_IN4/FTMO_CH3/CANO_TX/LPUARTO_TX
P[4,5] JTAG_TCLK/SWD_CL| \ - 95| PTC4/JTAG_TCLK/SWD_CLK/CMPO_IN2/FTM1_CHO/RTC_CLKOUT/EWM_IN/FTM1_QD_PHB
g1 | PTC5/JTAG_TDI/FTM2_CHO/RTC_CLKOUT/FTM2_QD_PHB
50 | PTC6/ADC1_SE4/LPUART1_RX/CAN1_RX/FTM3_CH2/FTM1_QD_PHB
55| PTC7/ADC1_SE5/LPUARTI_TX/CAN1_TX/FTM3_CH3/FTM1_QD_PHA
PI6] PTCS ;< R1%8 5 P[6] PTC8 £z PTC8/LPUART1_RX/FTM1_FLTO/LPUARTO_CTS
P[5] JTAG_TDI e P[6] PTC9 55| PTCY/LPUART1_TX/FTM1_FLT1/LPUARTO_RTS
P[6] PTC10 £1 | PTC10/FTM3_CH4/TRGMUX_IN11
P[6] PTC6 ;< R161 0 P[6] PTC11 5o | PTC11/FTM3_CH5/TRGMUX_IN10
P[4] UART_RX \J 29| PTC12/FTM3_CH6/FTM2_CH6/LPUART2_CTS
26 | PTC13/FTM3_CH7/FTM2_CH7/LPUART2_RTS
25| PTC14/ADCO_SE12/FTM1_CH2/LPSPI2_PCSO/TRGMUX_IN9
Pl6] PTCY §< R162 0 P[6] PTC15 24| PTC15/ADCO_SE13/FTM1_CH3/LPSPI2_SCK/TRGMUX_IN8
P[4] UART_TX ¢ P[6] PTC16 23| PTC16/ADCO_SE14/FTM1_FLT2/CAN2_RX
b6l PTCLD P[6] PTC1 PTC17/ADCO_SE15/FTM1_FLT3/CAN2_TX “ N M o«
é[gs] BTNO;< R152 \ ~e 0 § § § §
W BT RIS g 0 EEE
P[6] PTC14
P[6] AD(:075E12§< R164 \ ne O
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OpenSDA Interface

-

SHELL4

N

SDA_USBSHIELD
15}
2 S

USB_MICRO_AB

RESET P3V3_SDA V_TGTMCU  V_TGTMCU
[& 7]
R3 ? R4
us P3V3_SDA 10.0K veea vees |-BATuE ElUE 180K
SDA RST TGTMCU J B 7 B
P3V3_SDA TPS% TP 2102 A E% 6 1P 2102 B 'TPSOI
T R42 9 u9 P3V3_SDA
1 10.0K 74LVC2G14GF,132
VDD1 - f OE
al c12 AL ci SDA_SWD_EN B R 1mfS vl 6 SDA SWD EN =
| 1our L 1OUF _| o0aur , . L2 Defaut Jlglgsxzmzsuw
= = = -2: Default.
VDDA b vee 2-3: Reset signal direct to the MCU,
S n2[ N val 4 SDA_SWD_OE to use when OpenSDA is not powered. RST Push Button
R49 SW5 Bypass
8 0 c10
[ |VssA DA JTAG TCLK i
— JTAG_TCLK/SWD_CLK/EZP_CLK/TSI0_CH1/PTAO/UARTO_CTS/UARTO_COL/FTMO_CH5 A JTAGTOT 0AUF 5 SW1 RST B V_TGTMCU
N JTAG_TDI/EZP_DI/TSI0_CH2/PTA1/UARTO_RX/FTMO_CH6 A TAG TDO : (i R D1 .
P3V3 SDA JTAG_TDO/TRACE_SWO/EZP_DO/TSIO_CH3/PTA2/UARTO_TX/FTMO_CH7 A TTAG-TNS o o A SDA RST LEi
JTAG_TMS/SWD_DIO/TSI0_CH4/PTA3/UARTO_RTS/FTMO_CHO DA SWD EN B — 1000pF o7
PS5V SDA NMI/EZP_CS/TSI0_CHS5/PTA4/FTMO_CHL/LLWU_P3 - — EVQ-P2402W — 330 OHM
L1 - - RED
11 VBAT B samcsemosam s am o -
SDA_EXTAL
c11 P5V_SDA SDA_XTAL
330 OHM T four Ny mEl| TARGET MCU
P5V0_SDA_USB_CONN_VBUS = SDA_VOUTSS EXTALO/PTA18/FTMO_FLT2/FTM_CLKINO 17 c20 B.00MHZ c23 INTERFACE
5—SDA USE CONN DN 5 XTALO/PTAL9/FTM1_FLTO/FTM_CLKINI/LPTMRO_ALTL 29p) N L onE Output to system SIGNALS
3 VREGIN DNP. = DNP J105 1 from Level shifter 1l
4 4 R25 33 SDA_USB_DN 4 | VOUT33 = = DNP 2 .
5] spA_use conn pp R21 3\ 335DA eB0_Du HDR 1X2 TH ]
- SDA_SWD_OE_B .
TC_SDA USB_ID PG SDA RST TGTMCU B SDA_RST_TGTMCU J B RS 4 0 | SSRST_TGTMCU_B  P[3.5,6] !
20 = | 5.
o o T oour ADCO_SE8/TSIO_CHO/PTBO/I2CO_SCL/FTM1_CHO/FTM1_QD_PHA/LLWU_P5 |-57 oNP ] !
D17 b8 Dp19 - ADCO_SE9/TSIO_CH6/PTB1/I2C0_SDA/FTM1_CHL/FTM1_QD_PHB H H
1 PESD5VOR1BSF A PESD5VOR1BSF A AN PESD5VORIBSF ?F/Txfsfz P3V3_SDA — i
B h 4 4 TC_EXTAL T - H
TC_XTAL TP u4 ]
1 6
L2 ol - VCCA  VCCB
1 _—_— SDA_RX_EN UART1 _RX TGTMCU_BUF UART1_RX_TGTMCU
1 5 9 | RESET 5 yDIR R24 gl == DYUART_RX P[3]
| UARTL RX_TGTMCU_R 3 4 |
+ L s i
330 OHM P3V3_SDA H
- SDA_SPIO_RST B 2
PV SDA 5 ADCO_SE15/TSI0_CH14/PTC1/SPI0_PCS3/UARTI_RTS/FTMO_CHO/I2S0_TXDO/LLWU_P6 DA_SPI0_CS 4 Jil—sm 27K GND - Qutput to system .
[ vsst ADCO_SE4B/CMP1_INO/TSIO_CH15/PTC2/SPI0_PCS2/UART1_CTS/FTMO_CH1/12S0_TX_FS OARTI TX TGTVMCU = : : = H ]
RE7 — CMP1_INL/PTC3/SPI0_PCS1/UART1_RX/FTMO_CH2/12S0_TX_BCLK/LLWU_P7 UARTL RX TGTMCU R - 7ALVCH1T45 - ISO atlon H
AT = PTC4/SPI0_PCSO/UARTL_TX/FTMO_CH3/CMP1_OUT/LLWU_P8 SDA SPI0 SC N !
’ PTC5/SPI0_SCK/LPTMRO_ALT2/12S0_RXDO/CMPO_OUT/LLWU_P9 SDA-SPI0 SOUT R t M
'SDA RST CMPO_INO/PTC6/SPI0_SOUT/PDBO_EXTRG/12S0_RX_BCLK/I2S0_MCLK/LLWU_P10 DA SPI0 SN Pavs_sDA V-TeTMCU esiIstors !
CMPO_IN1/PTC7/SPIO_SIN/USB_SOF_OUT/I2S0_RX_FS 1
R62 TPilg P3V3_SDA u;
10.0K
7
VCCA  VCCB [
UARTL_TX_TGTMCU_R 3 UARTL TX_TGTMCU_BU R18 0 UARTL_TX_TGTHCU
= 33 D2 o R12 DA_SPI0_SIN 2 1A 18 % C UART_TX  P[3]
]
[ |EPAD g 220 71 2A 2B !
= LED GREEN - [ |cno DIR [ i
PU/PD LOGIC: ¥ ) = = M
SERIAL INTERFACE "4 74LVC2T45GM,125 Output to system !
WH/?EINWSSYS §SS$T 2 from Level shifter i
1S DISCONNECTED P3V3_SDA HDR 1X2 TH H
JR— SDA_LED
PTD4/SPI0_PCS1/UARTO_RTS/FTMO_CH4/EWM_IN/LLWU_P14 V_TETMeY 1,\%? H
ADCO_SE6B/PTD5/SPI0_PCS2/UARTO_CTS/UARTO_COL/FTMO_CHS/EWM_OUT
. ) _ a A ¢ POWER_EN SWD_DIO_TGTMCU_BUF: SWD_DI0_TGTMCU
ADCO_SE7B/PTD6/SPI0_PCS3/UARTO_RX/FTMO_CH6/FTMO_FLTO/LLWU_P15 VTRG FAULT B 1 vz 5 — i K D> ITAG_TMS/SWD_DIO_PTA4  P[35]
PTD7/CMT_IRO/UARTO_TX/FTMO_CH7/FTMO_FLT1 SDA SWD OE R35 .0 SDA SWp Of RT5] VCCA  veces .
DIR ]
P5V_SDA SWD_CLK_TGTMCU_BUFE [}
SDA SPI0 SOUT 3 4 ; SYTAG_TCLK/SWD_CLK  P[3,5] i
R14 R31 3 s Limtm oo i imimimimimemel
4.7K 0.0K 4.7K GND 2 HDR 1X2 TH
DNP = l DNP B samcsemosam s am o - - wmoam 1
74LVCH1T45 -
R20
MK20DX128VFM5 10.0K P3V3_SDA OPEN SDA
o v_gTMEy POWER OUTPUTS
L uto OPEN SDA !
R47 1 6 1
SDA SWD_EN , A 0 SDA WD EN R[5 ] VCCA  VCCB INPUT POWE-Rpam i path H
P3V3_SDA — SDA.vouTas D7y ]
SDA_SPI0_SCK 3 4 T T* .
i Note: You can power openSDA !
R51 5] with your own power supplies 1
0.9K 49K J 3.3VDC, 10mA should be provided by replacing this rail
= to this rail (P3V3_SDA) 39 HDR 1X2 TH (SDA_VOUT33) _
= in order to power openSDA DNP with your 3.3V power supply rail
74LVCH1T45 module SHORTING HEADER ON BQTTOM LAYER
T —
PWR SWITCH om layer. Cuttng the race

OpenSDA INTERFACE JTAG CONNECTOR

P3V3_SDA
® R77
100K
P3V3_SDA J2
T 1 DA_JTAG_TMS
3 y DA _JTAG TCLK
5 DA JTAG_TDO
22 =40
0.1UF] *
HDR 2X5
SDA_SPI0_RST B R41 SDA_SWD_EN
SDA_SPI0_CS SDA_SWD_OE

{For enablement purposes only}

(To enable 5v from
USB connector)

POWER_EN

o
DNP
R70
R68
P
5K

P5V_SDA

10.0K

C15
18PF
DNP

MIC2005_CSLEW

VTRG_EN

1

e
wilctecie) ote e oveard
el amie peson

1.0K

2%

ACTIVE HIGH

]
] ]
Isolation and level shift stage BUFFRR 1S TRISTATED WHEN et ; _ ;
(for 1.8 to 5V compatibility) P3V3_SDA IS UNPOWERED i | path H
« PS5V A_PSW .
} Pov.gon .
P3V3_SDA | SDA_VOUT33 can provide up to 120mA ]
of power at 3.3VDC to your system i
R60 P3v3_SDA V_TGTMCU P5V_TRG_SDA can provide up to 450mA
10.0K (per USB spec) of power at 5VDC
- to your system
VTRG FAULT B 18 s limimimimimimimomemomonms)
(mrmimimimimimeimimemonme
7uF TuF )
: 1 1/0 POWER
lpah 1 INPUT
= = v_TGT™MCU §7 !
- VDD

T Vv_BRD is supported

from 1.8V to 5V

Power should be provided
to this rail for the logic
related to your platform 1/0

]
]
.
]
]
]
.
(]

promce

tmemimcmoimomomomoamomm o

>
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P5V_ FSBC P5V_SDA_PSW P5V0 P3V3
TP38
VBATT Vi VSUP TP14 TP13
T o
J107
J16 Q1 3
1 PHPT61003PY O——
—— o ! 3 P15 |97
N 2 < < J-i 5 u15
Il CONPWR3 D9 D13 1 / HDR Thi 1X 10 vour kL8
IIZ PNS40010ER 7 ¥ PNS40010ER TP36 )| . .
CAD Note: Place GND
© © ~ €22 and C21 close 4
= c27 2= to UL5 VIN c2| cn EN BYP
° . . 6.8uF 0.1uFE=10uF=—= il 07
¢ SPX3810M5-L-3-3  C59 F IS tour _
20mOhm Resistor
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