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1. Unless Otherwise Specified:

All resistors are in ohms
All capacitors are in uF
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.

NET VOLTAGE
P5V_USB 5V
P5V_SW 5V

P5V_TRG_USB 5V

Power & Ground Nets

DESCRIPTION
Primary input power. Filtered from USB connector. Input to USB powel

Output of USB power switch controlled by the 5V_EN signal from the
JM60 MCU. Used by OSBDM voltage translation circuits.

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

P3V3_REG 3.3V Output of regulator using USB power input (P5V_TRG_USB).

P1Vv8 1.8V Output of regulator U13

V_BRD 3.3Vor 1.8V MCU & Interface circuit input power

VDDA 3.3V VDDA power for MCU and analog circuits. Filtered from P3V3_MCU
VREFH 3.3V Upper reference voltage for ADC on the MCU. Filtered from VDDA.
VREFL ov Lower reference voltage for ADC on the MCU. Filtered from VSSA.
VSSA ov VSSA power for MCU and analog circuits. Filtered from GND.

GND ov Digital Ground.

r switch.

ELEVATOR CONNECTORS

Sheet 8

Sheet 3

K20D72M MCU
(100LQFP)

32.768 KHz XTAL
8 MHz XTAL

VSSA/VDDA filter
VREFH/VREFL filter

Sheet 4

K20D72M MCU
(100LQFP+scoket)

32.768 KHz XTAL

8 MHz XTAL
VSSA/VDDA filter
VREFH/VREFL filter

USB Mini
MC9S08JIM60

Sheet 5
OSJTAG/USB Bridge Circuit
B Connector

Voltage Translation
OSJTAG/JTAG Header
Power Supply Circuits

Sheet 6
INFRARED PORT
PUSH BUTTONS
ADDRESS LATCH
USB Host and Device

Sheet 7
TOWER PLUG-IN (TWRPI)

SENSOR HEADERS
TOUCH ELECTRODES
WITH LEDS

TOUCH HEADER
POTENTIOMETER

VREF_OUT ACCELEROMETER
— VREF_OUT
VREGIN, VOUT33 MICROPHONE
’ VREGIN, VOUT33
VBAT BUZZER
VBAT
Elevator Expansion Conneclors
ISB, ADC, DAC, FTI RTs, Flexbus
ZU—Pin 8 MHz XTAL /I, 32,768 KHz XTAL - 1.8V
Header @ @ Regulator il Requlator
50V IR Qutput
4 Comparalor Infrared Port
e Jomparar_
sl GPIO/ Interrupts ) !
[ 3
Micro Resat - é
usa
Battery Holder VBAT ( cliive
FTM 7 Touch
BUZZER SPI, I'C. ADC, GPIO TSI, GPIO e [
L - .,
Tower Plugi General Z “freescale”
ower Plug-in eneral purpose M I Tower Plug-n -
(TWRPI) Tower Plug-n amplifier TWRPI)
Sensor Socket (TWRPI) Touch
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Default: 12 V_BRD MCU_PWR
(use VERD) T us
P3
@ one
L3
2 AL . e 4. Al
20| VDDL PTAO/SCIO_CTSIFTMO_CHSIITAG_CLK/SWD_CLK/EZP_CLK/TSI0_CHIf 38 £ TCKIEZP_CLK
100 OHM@100MHZ 287 VDD2 PTAL/SCIO_RX/FTMO_CHB/JTAG_DI/EZP_DITSI0_CH2—52 S TDI/EZP_DIFTMO CHE 45
HDR 1X2 TH ca 51 VDD3 PTA2ISCIO_TX/FTMO_CH7/JTAG_DO/TRACE_SWO/EZP_DO/TSI0_CH3—57 A5 W
01uF 75| voD4 PTA3/SCIO_RTS/FTMO_CHOITAG_MS/SWD DIO/TSI0_CH4f—3g AT
85| VDODS PTA4/FTMO_CH1/MS/INMI/EZP_CS/TSI0_CHS |55 AE EZF' cs_| B/TSID CcHs 457
Default: 1-2 VDD6 PTASIFTMO_CH2/RMII0_RXER/MIIO_RXER/CMP2_OUT/SSI0_RX_BCLKIJTAG_RESE PTA!
(use MCU_PIR)
- PTAL2/CANO_TX/FTM1_CHOIRMIIO_RXDUMI0_RXDIFBE CS5/F88_TSIZ1/FBE BEZ3 16 BLSI5 8/SSI0_TXDIFTML_QD_PHAICMP2_INGaz - CANO_TX/FTML_CHO 48
3 VBAT 20 PTA13/CANO_RX/FTM1_CH1/RMIIO_RXDO/MII0_RXDO/FBB_CS4/FBB_TSIZO/FBB_BE3L 24_BLS7_0/SSIO_TX_FS/IFTM1_QD_PHB/CMP2_INtz7 ~ CAN RXOIFTH CHL 48
5 VBATD VBAT PTAT4/DSPIO_PCS0/SCIO_TX/RMII0_CRS_DV/MII0_RXDV/FBB_AD31/SSI0_ TX BCLH 5 A PTALZ
o] PTAI5/DSPIO_SCK/SCI0_RX/RMII0_TXENIMIIO_TXEN/FBB_AD30/SSI0_RX(52 A PTALS ie
PTA16/DSPI0_SOUT/SCIO_CTS/RMII0_TXDO/MIIO_TXDO/FBB_AD29/SSI0_RX_F§ 3 A PTAL6 48
PTA17/DSPI0_SIN/SCIO_RTS/RMIIO_TXD1/MII0_TXDLFBB_AD28/SSI0_MCLK/SSI0_CLKIN/ADC1_SE1f-55 A A PTAL7 48
TAL8/FTMO_FLT2/FTM_CLKINO/EXTAL 27 A AL EXTAL 4
L5 PTAL9/FTM1_FLTO/FTM_CLKINILPT_ALTUXTAL| XTAL 34
2 AL 20 0oa
100 OHM@100MHZ L4 100 OHM@100MHZ VREFH
2 1 1 23
VREFH 53 PTBO
Al gy sl 33 2o.1ur €30 =2=0.010F PTBO/I2C0_SCL/FTM1_CHO/RMII0_MDIO/MIIO_MDIO/FTM1_QD_PHA/LCD_PO/ADCO_SES/ADC1_SES/TSIO_CHp S5 STRL PTBO/ADCO_SEB/TSIO_CHO 478
T owF | oowF 2 1 T T 2 PTB1/12C0_SDA/FTMI_CHL/RMII0_MDC/MII0_MDC/FTM1_QD_PHB/LCD_P1/ADCO_SE9/ADC1_SE9/TSI0_CHp 55 STos PTBL/ADCO_SEO/TSIO_CHG 478
VREFL PTB2/12C0_SCL/SCI0_RTS/ENETO_1588_TMRO/FTMO_FLT3/LCD_P2/ADCO_SE12/TSI0_CH} 5 STES 12C0_SCLIADCO_SE12/TSI0_CH7 478
w7 16 100 OHM@100MHZ PTB3/12C0_SDA/SCI0_CTS/ENETO_1588_TMRL/FTMO_FLTO/LCD_P3/ADCO_SE13/TSI0_CH 12C0_SDA/ADCO_SE13/TSI0_CH8 478
2 1 VREFL 25
100 OHM@100MHZ 0.1uF vesh PTBI/DSPIL_PCS1/SCI3_CTS/IFBA AD20LCD_POl-of e EBI_AD20 4
BTL — TP5 PTB10/DSPI1_PCS0/SCI3_RX/FBA_AD19/FTMO_FLT1/LCD_P10/ADC1_SE14—5g BTELL EBI_AD19 48
- - T css DNP PTB11/DSPI1_SCK/SCI3_TX/FBA_AD18/FTMO_FLT2/LCD_P11/ADC1_SE1! EBI_AD18 48
| BK883
' VSSA
45 VREF_OUT VREE OUT 28 | yrer_out PTB16/DSPI1_SOUT/SCI0_RX/FBA_ADL7/EWM IN/LCD_P12/TSI0_CH: — EBI_AD17/SCI0_RX/TSI0_CHY 478
= PTB17/DSPI1_SIN/SCIO_TX/FBA_ADL6/EWM_OUT/LCD_P13/TSI0_CHI s EBI_AD16/SCI0_TX/TSI0_CH10 478
5 ’ ot PTBI8/CANO_TX/FTM2_CHO/SSI0_TX_BCLK/FBA_ADIS/FTM2_QD_PHA/LCD_P14/TSI0_CHI. 10 EBI_AD15/SSI0_TX_BCLK/TSI0_CH11 478
2016/25/32 DNP PTB19/CANO_RX/FTM2_CH1/SSI0_TX_FSIFBA_OE/FTM2_QD_PHBILCD_P15/TSI0_CHI: 30 EBI_OE_B/SSIO_TX_FS/TSI0_CH12 478
Coin Cell c26 ca7 PTB20/DSPI2_PCSO/FBA_AD3LICMPO_OUT/LCD._P1 Ll TB20 5
omn Ce 2208 o1uF VOUT 3va 12 PTB21/DSPIZ_SCK/FBA_AD30/CMP1_OUT/LCD_P1' 57 PTB21 48
Default: no shunt uFo g VOUT_3v3 VouT33 PTB22/DSPI2_SOUT/FBA_AD29/CMP2_OUT/LCD_P1: o PTB22 48
Disconnect Target Pover) J18 PTB23/DSPIZ_SIN/DSPI0_PCS5/FBA_AD28/LCD_P1 PTB23 4
¢ g > HDR1X2TH %’TEO
45 VREGIN VREGIN 131 Recin
RI130 10.0K RI31 10.0K
c28
O.1uF = ADCO_DPL 14 PTCO/DSPIO_PCS4/PDBO_EXTRG/SSI0_TXD/FBA_AD14/LCD_P20/ADCO_SE14/TSI0_CHL: EBI_AD14/SSI0_TXDITSI0_CH13
= 4 ADCO_DP1 ADCO DML 75 ADCO_DP1/OPO_DPO PTC1/DSPI0_PCS3/SCIL_RTS/FTMO_CHO/FBA_AD13/LCD_P21/ADCO_SE15/TSI0_CH1 EBI_ADI3/FTMO_CHO/TSIO_CH14
N 4 ADCO_DM1 ADC1 DPL 16 | ADCO_DML/OPO_DMO PTC2/DSPI0_PCS2/SCIL_CTS/FTMO_CH1/FBA_AD12/LCD_P22/ADCO_SE4B/CMP1_INO/TSI0_CH1! o EBI_AD12/FTMO_CH1/TSI0_CH15
4 ADC1_DP1 ADCTONT 17| ADC1_DP1/OP1 DPO 3/DSPI0_PCS1/SCIL_RX/FTMO_CH2IFBA_CLKOUT/LCD_P23/CMP1_IN: PTC3/CLOCKOUTOIFTMO_CH2
4 ADC1_DM1 ADC1_DM1/OP1_DMO PTC4/DSPI0_PCS0/SCI1_TX/FTMO_CH3/FBA_AD11/CMPI_OUT/LCD P: EBI_ADLUFTMO_CH3 478
TC5/IDSPI0_SCKILPT_ALT2/FBA_AD10/CMPO_OUT/LCD, EBI_AD10/PTCS 478
PTC6/DSPIO_SOUT/PDBO_EXTRG/FBA_ADS/LCD _P26/CMPO. EBI_ADI/PTCE
TC7/DSPIO_SIN/FBA_ADB/LCD_P27/CMPO_IN1{~g5 & EBI_ADB/PTCTICMPO_INL 4618
ADCO_DPO 18 PTCB/SSI0_MCLK/SSI0_CLKIN/FBA_AD7/LCD_P28/ADC1_SE4B/CMPO_INZ—57 EBI_AD7/PTC8/SSI0_CLK 4678
478 ADCO_DPO ADCODMO 19| PGAO_DPIADCO_DPO/ADCL_DP3 PTC/SSIO_RX_BCLK/FBA_ADG/FTM2_FLTO/LCD_P29/ADC1_SE5B/CMPO_INd-g5 EBI_AD6/PTCY
478 ADCO_DMO ADCL DR 20| PGAO_DM/ADCO_DMO/ADCI_DM3 PTC10/12C1_SCL/SSI0_RX_FS/FBA_ADS/LCD_P30/ADC1_SE6B/CMPO_IN4—g3 EBI_ADS/IPTC10/SSI0_RX_FS 4678
47.8 ADC1_DPO ADCT DM 51| PGA1_DP/ADC1 DPO/ADCO_DP3 PTC11/12C1_SDA/SSIO_RXD/FBA RWILCD_P3UADCI_SE7B[ g4 PTC1U/EBI_RW_b/SSI0_RXD 48
478 ADC1_DMO PGA1_DM/ADCI_DMO/ADCO_DM3 PTC12/SCI4_RTS/FBA_AD27/LCD_P32 g = :
PTC13/SCla_CTS/FBA_AD26/LCD_P33 g PTC13 48
Note: Ra9 0 USBO DP PTC14/SCI4_RX/FBA_AD25/LCD_P34| g7 PTC14 48
a i 4 UsBOR_ DP &K PTC15/SCl4_TX/FBA AD24/LCD_P35, PTC15 48
1. R49 and RS0 O ohms resistors needs be soldered DNP l 10 PTCI6/CANL_RX/SCI3_RX/ENETO_1588_TMRGTFBA CSS/FBA_TSIZ1/FBA BEZ3 16 BLSI6 81LCD_P3fg0 SCI3_RX 4
if using Socket. ~ useo_oP K USB0_DP PTC17/CANL_TX/SCI3 TX/ENETO_1588_TMRIIFBA_CS4/FBA TSIZOJFBA BE31 24 BLS7 0/L.CD_P3[ g5 SCI3_TX 4
By default these resistors should be PTC18/SCI3_RTS/ENETO_1588_TMR2/FBA_TBST/FBA_CS2/FBA BE15_8 BLS23_16/LCD_P3: PTCi8 4
populate at prototype. 1
By default these resistors should not 68  UsBo DN K USBO_DM
be populate at production. R50 0 __USBO DN TP4
4 USBOR_DN AN
2, Placement R49,R50 as close as U3. on K ONP DNP
DACO OUT 27 PTDOIDSPI0_PCSO/SCIZ_RTS/FBA ALETFBA CSUFBA_TSILCD_P40t-o - EBIALEIEBI CS1BIDSPI0_ PCSO 468
48 DACO_OUT DACO_OUT PTD1/DSPIO_SCKISCI2 CTS/FBA CSO/LCD_PAT/ADCO_SESBI—g5 EBI_CS0_B/DSPI0_SCK 78
DNP PTD2/DSPI0_SOUT/SCI2_RX/FBA_AD4/LCD_P42[—g5 EBI_AD4/DSPI0_SOUT AE?S
C14 ||18pF 32KHz XTL ____PTD3/DSPIO_SIN/SCI2_TX/FBA_AD3/LCD_P43[—g7 EBI_AD3/DSPIO_SIN
ln PTD4/DSPI0_PCS1/SCI0_RTS/FTMO_CH4/FBA AD2/EWM_IN/LCD_P44—gg EBI_AD2/DSPI0_PCSL/FTMO_( S 4678
“ va XTAL32 RTC 28 PTDS/DSPI0_PCS2/SCI0_CTS/FTMO_CH5/FBA_ADI/EWM_OUT/LCD_P45/ADCO_SE6H 55 EBI_ADI/PTDS/FTMO_CHS5 4678
2 768KHZ RTS 4 xtaLz2 RTC <K XTAL32 PTD6/DSPI0_PCS3/SCIO_RX/FTMO_CHG/FBA_ADO/FTMO_FLTO/LCD_P46/ADCO_SE7H 705 EBI_ADO/PTD6/FTMO_CHG 4678
Lom PTD7/CMT_IRO/SCIO_TX/FTMO_CH7/FTMO_FLT1/LCD_P47} PTD7/CMT_IRO 4678
one 4 EXTAL32 RTC EXTALS2 RTC 29 | gyrp 3
DNP
C11 ||18pF 32KHz EXTL
i 52 PTEOIDSPIL PCSUSCIL TXISDHCO DUFEB AD27/12C1 SDNADCL SE4 £ PTEO/SCIL_TX
4578 RESET B RESET PTEL/DSPI1_SOUT/SCIL_RX/SDHCO_DO/FBB_AD26/12C1_SCL/ADC1_SE! 3 PTEUDSPL souT/scu & 458
DSPIL
X = DSP\LSIN 4 s
PTE4/DSPI1_PCS0/SCI3_TX/SDHCO_D3/FBB = DSPI1_PCS0 48
PTES/DSPIL_PCS2/SCI3 RX/SDHCO_D2/FBB_TBS =5 PTES 8
21 VssiL PTE6/DSPI1_PCS3/SCI3_CTS/SSI0_MCLK/FBE_ALE/FBB_CS1/FBB_TS PTEG 48
Vss2
7
60 | VSS3 J— 31 PTE24
74| VSS4 PTE24/CANL_TX/SCI4_TX/EWM_OUT/ADCO_SE17[~37 STESE PTE24 48
g5 | VSS5 PTE25/CANL_RX/SCI4_RX/FBB_AD23/EWM_IN/ADCO_SE18[ 35 STEse PTE25 48
——— vss6 PTE26/SCI4_CTS/ENET_1588_CLKIN/FBB_AD22/RTC_CLKOUT/USB_CLKIN RTC_CLOCKOUT 48
RS54
PK20DX256VLLT
DNP
8MHz XTL RSB, a0
X1
8.00MHZ R59
10M
PTAI0  XTAL
XTAL 34
8MHz EXTL PTAI8  EXTAL éggsxnu 24
-
-
o -
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VREF BYPASS

VREFH
DNP c34

0.1uF

VREFL

3
3
3
3

378
378
378

3578

VBAT

| IS -

VDDA
VREFH 22 vooa
21 VREFH
241 VRerL
2 {yssa
vasa
VREF oUT <& 2 | rer_out
vout ava <& 12 f voutas

VREGIN

ADCO_DP1
ADCO_DM1
ADC1_DP1
ADC1_DM1

ADCO_DPO
ADCO_DMO
ADC1_DPO
ADC1_DMO

19
20
21

VREGIN

ADCO_DP1/OP0_DPO
ADCO_DM1/0P0_DMO
ADC1_DP1/OP1_DPO
ADC1_DM1/OP1_DMO

PGAO_DP/ADCO_DPO/ADC1_DP3
PGAO_DM/ADCO_DMO/ADCI_DM3
PGA1_DP/ADC1_DPO/ADCO_DP3
PGA1_DM/ADC1_DMO/ADCO_DM3

USBOR D <K 101 50 DP

UsBoR DN <K —————————2 5o om

pAco_ouT <&

xtaLz2 RTc <K

28

DACO_OUT

XTAL32

EXTAL32 RTC Sp— 2l eyrpian

RESET B K D>————— 52 | FESET

49
60
74
88

PTA12/CANO_TX/FTM1_CHO/RMIIO_RXD1/MII0_RXDI/FBB_CS5/FBB_TSIZLFBB_BE23_16_BLS15_8/SSI0_TXD/FTM1_QD_PHA/CMP2_|
PTA13/CANO_RX/FTM1_CHL/RMIIO_RXDO/MII0_RXDO/FBB_CS4/FBB_TSIZO/FBB_BE3L_24_BLS7_0/SSI0_TX_FS/FTM1_QD_PHB/CMPZ_|

PTBO/I2CO_SCL/FTM1_CHO/RMIIO_MDIO/MIIO_MDIO/FTM1_QD_PHA/LCD_PO/ADCO_SEB/ADC1_SEB/TSIO_C}
PTB1/12C0_SDA/FTM1_CHL/RMII0_MDC/MIIO_MDC/FTML_QD_PHB/LCD_P1/ADCO_SE9/ADC1_SE9/TSI0_CH|

PTAO/SCI0_ CTS/FTMO CHSIITAG_CLKISWD_CLK/EZP_CLKITSIO_CH1l-2

"A1/SCIO_RX/FTMO_CH6/JTAG_DI/EZP_DITSIO_CH;
PTA2/SCI0_ TX/WMO CH7/JTAG_DO/TRACE_SWO/EZP_DO/TSI0_CH:

PTA3/SCI0_RTS/FTMO_CHOLTAG_MS/SWD_DIO/TSI0_CH4|
PTA4/FTMO_CH1/MS/NMI/EZP_CS/TSIO_CHS|
PTAS/FTMO_CH2/RMIIO_RXER/MIIO_RXER/CMP2_OUT/SSI0_RX_BCLK/JTAG_RESE’

PTAL4/DSPI0_PCS0/SCIO_TX/RMII0_CRS_DV/MII0_RXDV/FBB_AD31/SSI0_TX_BCL

'TALS/DSPIO_SCK/SCIO_RX/RMIIO_TXEN/MIIO_TXEN/FBB_AD30/SSI0_R

PTA16/DSPI0_SOUT/SCIO_CTS/RMIIO_TXDO/MII0_TXDO/FBB_AD29/SSI0_RX_F:
PTA17/DSPIO_SIN/SCIO_RTS/RMIIO_TXDL/MII0_TXD1/FBB_AD28/SSI0_MCLK/SSI0_CLKIN/ADC1_SE1|
TAL8/FTMO_FLT2/FTM_CLKINO/EXTAL

PTA19/FTM1_FLTO/FTM_CLKINL/LPT_ALTL/XTAL|

PTB2/12C0_SCL/SCI0_RTS/ENETO_1588_TMRO/FTMO_FLT3/LCD_P2/ADCO_SE12/TSI0_CH
PTB3/12C0_SDA/SCI0_CTS/ENET0_1588_TMR1/FTMO_FLTO/LCD_P3/ADCO_SE13/TSI0_CH

PTBO/DSPI1_PCS1/SCI3_CTS/FBA_AD20/LCD_P9)|
PTB10/DSPIL_PCS0/SCI3_RX/FBA_AD19/FTMO_FLT1/LCD_P10/ADC1_SE1:
PTB11/DSPI1_SCK/SCI3_TX/FBA_AD18/FTMO_FLT2/LCD_P11/ADC1_SEL

PTB16/DSPIL_SOUT/SCIO_RX/FBA_ADL7/EWM IN/LCD_P12/TSIO_CH:

PTB17/DSPI1_SIN/SCIO_TX/FBA_AD16/EWM_OUT/LCD_P13/TSI0_CH1
PTBI18/CANO_TX/FTM2_CHO/SSI0_TX_BCLK/FBA AD15/FTM2_QD_PHA/LCD_P14/TSIO_CH1.

PTB19/CANO_RX/FTM2_CH1/SSIO_TX_FSIFBA_OE/FTM2_QD_PHB/LCD_P15/TSI0_CHL.

PTB20/DSPI2_PCS0/FBA_AD31/CMPU_OUT/LCD_P1

PTB21/DSPI2_SCK/FBA_AD30/CMP1_OUT/LCD_P1

PTB22/DSPI2_SOUT/FBA_AD29/CMP2_OUT/LCD_P1§]

PTB23/DSPI2_SIN/DSPI0_PCS5/FBA_AD28/LCD_P1

PTCD/DSP\O PCS4/PDBO_EXTRG/SSI0_TXD/FBA_AD14/LCD_P20/ADCO_SE14/TSI0_CH1:

C1/DSPI0_PCS3/SCI1_RTS/FTMO_CHO/FBA_AD13/LCD_P21/ADCO_SE15/TSI0_CH1:
PTCQIDSP\O Pcszscu CTS/FTMO_CH1/FBA_AD12/LCD_P22/ADCO_SEA4B/CMP1_INO/TSIO_CH1!

PTC3/DSPI0_PCS1/SCIT_RX/FTMO_CH2/FBA_CLKOUT/LCD_P23/CMP1_IN:

PTC4/DSPIO_PCS0/SCI1_TX/FTMO_CH3/FBA_AD11/CMPI_OUT/LCD_P:

PTC5/DSPIO_SCK/LPT_ALT2/FBA_AD10/CMPO_OUT/LCD_P:

PTC6/DSPI0_SOUT/PDBO_EXTRG/FBA_ADY/LCD_P26/CMPO_|
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