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Power & Ground Nets

CAUTION: It is not recommended to used TWRPI anal og,
TWRPI 1, SEGQVENT LCD connector, GPlI O HDR and NET
ELEV functionality sinmultaneously. This is required to avoid
shortcuts, malfunction, or even in sone cases danmage

VOLTAGE

P5V_USB 5V
P5V_TRG_USB 5V

el ements on or out of the board. k
P3V3_REG 3.3V
P1Vv8 1.8V
V_BRD 3.3Vor1.8v
VDDA 3.3V
VREFH 3.3V
VREFL ov
VSSA ov
GND ov

TOWER Elevator Expansion Connectors

ADC, TPM, UART, I12C, 128, SPI

BMHZ 32768 KHr
1VE 0s8C 0sc

REGULATOR ‘L JJ

3v3
REGLILATOR

MICRO
USB W
5V _USB

e |

IR Cutput
cormpardaior

INFRARED FORT

5B (Device/Host)

GPIO HEADER

SWD, RESET 8

USER LED'S

§PJ, 12¢, ADC, GPIO 1t

TRIMER ADC
GPIO HEADER

3v3

Interface

Freescale Extermal
DayllceE Connectorn Clroults

. Poner

DESCRIPTION

Primary input power. Filtered from USB connector. Input to USB power switch.

Output of USB power switch controlled by the VTRG_EN signal from
he JM60 MCU. Provides input to regulator.

Output of regulator U18 or from the Elevator connector
Output of regulator U19
MCU & Interface circuit input power
VDDA power for MCU and analog circuits. Filtered from MCU_PWR.
Upper reference voltage for ADC on the MCU. Filtered from VDDA.
Lower reference voltage for ADC on the MCU. Filtered from VSSA.
VSSA power for MCU and analog circuits. Filtered from GND.
Digital Ground.
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POWER SECTION
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vy voo GND LOOP TEST LOOPS
sw1 o1 ELGRN Rag
100k 1UF R76
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PB switch 2 ¢
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LEDS
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KL43 - 64 LQFP

U15- MCU PKL43Z256VLH4( 64LQFP) v1s Default: 1-2

o

PS03

VoDA MCU_PWR
(Enabl e vDD) i ? L0
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. SWD CLK TGTMCU -
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G0 P S PhasnGEEV GOt PTAUNMIIEC: SOATRVOCHL " vooL owF pave o1 e ato
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G20 PR ST PTAISELEV PWMIIELEV TMRSTWRPHDLLEDZ PTAL2ITPM1_CHO/250_ TXDO
L P T PTALSTPM1_CH1/I250_TX_FS o, pes )
(3) EXTALO_PTAIB CLK 8MHZ SRR PTALB/EXTALO/IUARTL_RX/TPM_CLKINO HDR TH1X3
(@) PTA19_XTALO <, RST TGTMCU B. PTAL9/XTALO/UART1_TX/TPM_CLKINL/LPTMRO_ALT1 13
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38 VREFH TP501 100 OHM@100MHZ voDA c35
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PTBOELEV_ANOIELEV GPIOULCD POILEDS. X 0.1UF
> PTBOELEV_ANOIELEV_GF
O TR0 TR ELEV ANIIELEV GPIOYINEADER GPIOPILED L PTBO/LLWU_PS/LCD_PO/ADCO_SE/I2C0_SCLITPM1_CHO VREFH 19
OB ey ST PTBIIELEV ANZIELEV GPIOMTWRPLADGLILCD P2 PTBILCD_P1/ADCO_SE/I2C0_SDATPML CHL 15 -
) T PRSI EV ANSELEV GPIOHTWRPLADCOLED s PTB2/LCD_P2IADCO_SE12/12C0_SCLITPMZ_CHO VREFL
) e PTBIUELEY GPIOLELEV TWRGTWRPL GPIOIUARTY RULCD PIZ—39°] PTE¥LCD_PIADCO SEII2Co SowTPMZ CHL ests o _esir s16
(&7 PTB17 <SS PIBLIELEV TMRUTWRPI GPIOYUARTO TXLCD P13 B16/LCD_P12/SPIT_MOSI/UARTO_RX/TPM_CLKINO/SPIL_MISO PSV_KLA3_USB
6. R PTB17/LCD_P13/SPIL_MISO/UARTO_TX/TPM_CLKINL/SPI1 MOSI UF TuF HDR 1X2 TH
SO T e eV s CraA Ch Bt o PTBIB/LCD_P14/TPM2_CHO/I2S0_TX_BCLK
>—FT PTB19/LCD_P15/TPM2_CH1/12S0_TX_FS TPs
P16 TPIS
(3) PTCLRTC_CLKIN ) VREFL -
vssA
PrcauvLuLeo_ps [ coaae:
.. : P10 1 2 Lc PS5 a9 A
Default: 1-2 67 PTCO (O COELEY CPIQ LUELEY CPIO2TWRP] GPIDO IROLCD £20 PTCO/LCD_P20/ADCO_SE14/EXTRG_IN/AUDIOUSB_SOF_OUT/CMPO_OUT/I250_TXDO PTC20/VLL2ILCD P4 [ 4
(Enabl e RTC_CLKI N) R e e PTCULLWU_PGRTC_CLKINILCD_P2U/ADCO_SE1512C1 SCLITPMO_CHOIZS0_TXDO
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5T PTCs e e X B e o PTCILLWU_P7/LCD_P23/UART1_RX/TPMO_CH2ICLKOUTAII2S0_TX_BCLK o o
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57) PTDL <Cp PTD2IELEV SPI0 MOSILCD P42-ID1 PTDULCD_PA4UADCO_SESB/SPIO_SCK/TPMO_CH1
57) PTD2 (o ROt eo Pasins PTD2/LCD_P42/SPI0_MOSI/UART2_RXITPMO_CH2/SPIO_MISO
5 S PTD3/ELEV SPI0
S PTDs bTDiEiey Seu oSy BEEy 0 DIEASER PO PTD3/LCD_P43/SPIO_MISO/UARTZ_TXITPMO_CH/SPIO_MOSI
. e eV eP e ST P e PTD4/LLWU_PL4/LCD_P44/SPI1_PCSO/UART2_RXITPMO_CHa 52
5.7) PTOs (<55 EIDSELEV SPUL SCKIELEY PUNSHEADER CPO PTDSILCD_PA/ADCO_SEGBISPIL. SCKIUARTZ. TX/TPMO_CHS PTC2AVCAPULCD_P39 [oa
57) PTDG (55— FETDOIELEY SPIL MOSIACC INTIHEADER PIOT PTDG/LLWU_P15/LCD_P46/ADCO_SE7B/SPIL_WMOSIIUARTO_RXISPI1_MISO PTC22IVCAP2ILCD_P6
57) PTDT <O PTD7/LCD_P47/SPI1_MISO/UARTO_TX/SPI1_MOSI cs38
0.1UF ™
3 TPs02 MCY_PWR
voutss VoUT_3v3 T ~
! 0 SDAACC 1261 S
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e NI Ao0D BUBHEAE: £o0s PTE20/LCD_PSYADCO_DPO/ADCO _SEOITPM1_CHO/UARTO_TX
& AL EV CPSEL EV ANSIUARTS TX ToTme ] PTE21/LCD_PGO/ADCO_DMO/ADCO_SEAATPNIL_CHI/UARTO_RX
o TE23/ELEV_GPIOG/ELEV ANAUART2 R TGTMCU | PTEZ2IADCD_DPS/ADCO_SEYTPM2 CHNMUARTZ
AR NN T PTE23/ADCO_DM3/ADCO_ SE7ATTPM2_CHU/UART2_RX
o £25/ELEV PWMLTWRPRI 12C0 SDA PTE24/TPMO_CHO/I2C0_SCL B
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cs35
100F -
531
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CAUTION: It is not recommended to used TWRPI anal og,

TWRPI 1, SEGVENT LCD connector, GPlI O HDR and

ELEV functionality sinmultaneously. This is required to avoid
shortcuts, malfunction, or even in sonme cases danmage

el enents on or out of the board.

Note: The TWRPI connectors are powered
by V_BRD which may be 1.8V or 3.3V.

Not all TWRPI boards will work at 1.8V.

TWRPI Ana|Og Connector GENERAL PURPOSE Check that the TWRPI board will work at 1.8V

TWRPI 1 before using it when this board is set for 1.8V.
V_gRD
vgeo TWRPI1 C
oo onnector
2 e
R66 ¥ VDDA ¥ R60
100K 1156l 2 T 3
3 100k (1) PTEZE < PTE24/TWPRI_I2C0_SCL 3 PTE2STWRPRI 12C0_SDA SPTESS (47)
5 6 5
1SS PTBYADCO SEIOTWRRLADCO (¢ssoras (457 7
5, PTB2/ADCO SE12TWRPI-ADCL |10 s PTCTITWPRI SPI0_MISO PTCE/TWPRI SPI0_MOSI
(@87 PTE2 18 i PTOUADCO SESOTWRPEADC2 (¢syprpn (a7) D e O P TCATWPRISHD PCSOE 1 PTCSTWPRI SPI0 SCK Deres 42
Sl |
T PTCOTWRPI GPIOD R T PTC2TWPRI GPIOL ROL
; . (457) PTCO <O - — ((OYPTC2  (45.7)
@AT) PTALZ <K PTAI2ITWRPEIDO T 1 PTALSTWRPLDL SPTALZ (3AT) (ea7) PTols <¢S5PTBIGTWRPI GPIOZ UARTO RX T PTBL7TWRPL GPIO3 UARTOTX _0&Sora17 | (45)
I I RST TGTCU & . G e s “3/TWRPI GPIOZ UARTO CTS 1 PTDOTWRPRT GPIOS UARTG RTS So03eror’ (4%
= = COND = = CON_2X1( =
VSSA CON_2x10 VSSA

CON 2X10 PLUG SHRD SMT 50MIL CTR 237H AU
CON 2X10 PLUG SHRD SMT 50MIL CTR 237H AU

SEG CDC prEROMEADER GPiO!
EGMENT LCD Connector s prEn < PIERINEADER SR () pren (157
POTENTIOMETER ) m oFMSOE co0n
“wn 15 PTE3UHEADER GPIO4 > PTE3L (47)
v-BRe (46) SWD_DIO_TGTMCY  <<»3WPDI0TGTMCY 3 0
V_BRD V_BRD (4.6) SWD_DIO_ o ‘ 3 PTA2/HEADER GPIOS > et @)
. PTBUNEADER GPIOS :
R&2 @57 PTBL K 1 5 ‘
? - . PTD7/HEADER_GPIO8 PTD6/HEADER_GPIOT .
100K PSV_TRG_USB V_BRD 2 Raz @57 PTO7 K ‘ > PTDE (457)
oo 2 oy ICHEADER GPIOLO PTCamEADER GPIoS y
Pors  srespor soco ey usn Pz ‘ » e usn
oo oo Lol 2 T oK 9 (47) (457) PTCs ((HYICSHEADER GPI012 |_PTC6HEADER GPIO11 > prcs @sn
(457) PTB16 < O -
: SILCD LS s 2 ) oy ICIHEADER GPIOLS PToOHEADER GPiOY
aen e <6 o Bionco s prots e Yor v (w1 pre7 COFFLIBEREES FoR_10%2 e oy e 4D
win e S - g’ R (4 P08 o PTOAHEADER GRIO1s ETOSHEADER GPOIS (s pros (an
3 I COILCD_P20 5 i .
e s & : oo (402 =
WD hos & 1 PIO2LCD PizL Pos (i =
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- conpa0 e,
\_gro
RS57
P3V3_REG 154K 330
ACCELEROMETER
R69 7
‘ oA 40¢0 070 | | preza aoco opo
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T R68
z ¥ A0co_ PTEZURDA ADCO MO ((3ypren (o)
o one o
cio e 5
R71 R74 0.1UF LoK @
TokQ oo T 04UF e sa7
326 = sl 4 332 Q501 1UF 327
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o o L
iR cc e scu g3 ace | =
@47 PTEL PTE1/ACC_12C1 SCL 12C1. ¢ 4 SCUSCLK g INTL 11 A PTD6/ACC_INT1 D6 (457) £
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(o7 PTED (Cop_PTEDACC 1CL SDA commos: - PTDTACC T2 N0 won i
| SA0_ACC 7 8 34
saomis r i ;
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K20 - 32QFN
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5 Ra7
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SI.SWD OE B c10
ADCO_SEBITSI0_CHO/PTBO/I2C0_SCLIFTM1_CHOIFTM1_QD_PHA/LLWU_P5 00r <
ADCO_SE9/TSIO_CH6/PTB1/12C0_SDAIFTM1_CHLFTM1_QD_PHB %<>> RESET B (3) us =
EXTAL32 SI.SWD_OE B 13 1
XTALS2 Boaoe g v
an s
SWD_EN S B 0, 8 SISPI0_SIN
N E av
N 3a
RESET SWD_EN SI B 4] 6 SWD_CLK_BUF
T SPI0_SCK 50 20F 2v
B — 2A
330 OHM 1 o
— | 2 VOUTS3 K20 Y0 2 o X
ADCO_SELS/TSI0_CH14/PTCLISPI0_PCS3/UARTI_RTS/ETMO_CHO/I2S0_TXDO/LLWU_P6 |-35—X o Ras w & &
vssi ADCO_SEAB/CMP1_INO/TSI0_CHI5/PTC2/SPI0_PCS2/UARTL_CTS/FTMO_CH1/I250_TX_FS |54 X UARTL_RX_K20
INUPTC3/SPIO_PCS1/UART_RXIFTMO_CH2/I250_TX_BCLK/LLWU_P7 RTLTXK: ~ 9 aveizs
10_PCSO/UARTL_TX/FTMO_CH3/CMPL_OUT/LLWU P8 STSPT
5/SPI0_SCK/LPTMRO_ALT2/12S0_RXDO/CMPO_OUT/LLWU_P9 SI_SPI0_SOUT c|
CMPO_INOPTCEISPO. SOUTIPDB0. EXTRGIZSD Ax BCLKIES0 MCLKILLWL: P10 =
CMPO_INY/PTCTISPIO_SINIUSB_SOF_OUT/2S0_RX_FS [~ SLSPI0_SIN
VoUTS3 K20
EPAD
2 Ru
270
D2
20 LEDSI c R A
ADCO_SESBIPTOSISPIO PCAIARTO. CTSIUARTO. COLIETMO. GHSIEWN DUT a0 31X POWER EN
ADCO_SE7BIPTD6/SPIO_PCS3/UARTO_RX/FTMO_CHB/FTMO_FLTOILLWU P15 [3; % LED GREEN
PTD7/CMT_IRO/UARTO_TX/FTMO_CH7/FTMO_FLTL [ Il
SWD_EN S B
DIR
SWD_CLK_BUF
@ swo_cux romc . st
MK20DX128VFMS é .
74LVCH1T45
vouT3 K20
5
PSV_TRG_USB PS5V ELEV
i - v_BRD vouT3 K20
PWR switch to enable 5v - -
from USB connector
MSSIP3L c19
0.1UF ue
1 6 5
vours e | csz2 Hcon vecs [
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