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USB P5V_USB_MINI

H
SWITCH 55y 1re uss vero  JUMPER eader

Power & Ground Nets

- - — — - — — — /1
. TWRPI |
| VDDA, VDDA_AFE |
| Connector |‘ A > KM34 |
S gl ____T_
VBAT
M_) JUMPER

> A
MINI-B IC PWR Header
A
]
P5V_USB_MINI X " Darinheral |
- : JUMPER _.sro | Peripheral
ELE_PS_SENSE , PSV_ELEV Header __>| Parts
K20 ExeY If we connect MCU:board with Elevator —_ - - = —‘
REG connector, the ELE_PS_SENSE signal
will be high, which disable the LDO
P5V_TRG_USB odtput and now the P3v3
VOUT33_K20 ELEV connector will supply P3V3. VCOIN

_ - — — /1

ELE PS5 sensE

. OpenSDA Parts |

NET

P5V_USB
P5V_TRG_USB
P5V_ELEV
P3V3
V_BRD
MCU_PWR
VDDA
VREFH
VREFL
VDDA_AFE
VBAT
VSSA
VSSA_AFE
GND

VOLTAGE

5V
5V
5V
3.3V
3.3V
3.3V
3.3V
1.2v
0.4V
3.3V
3.3V
ov
ov
ov

BATTERY ).
ELEVATOR CONNECTORS Holder

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 the SWD K20 MCU. Provides input to regulator.
Secondary input power from primary elevator connector. Provides input to regulator.

Output from LDO or from the Elevator connector

MCU & Interface circuit input power

MCU circuit input power. Filtered from V_BRD.

Power for ADC Filtered from MCU_PWR.

Upper reference voltage for ADC. Generated internally by MCU.

Lower reference voltage for ADC. Generated internally by MCU.

Power for AFE-ADC Filtered from MCU_PWR.

-

Power from Coin battery. pr=4 "
= “freescale
Analog ground for ADC. Filtered from GND. somiconductor
Analog ground for AFE-ADC. Filtered from GND. J&ﬁz@hﬁgf&iw ECP: EIO: PUBJ:
Digital Ground (common) — TWR-KM34Z75M
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ut MCU_PWR
(6) LCD_P23 0. PTAOLLWU_P16/L.CD_P23 voo1 2
(6] LCD P24 roe] PTA1/LCD_P24 VDD2 135
(6] LCD P25 PTA2ILCD_P25 VDD3
{6) LCD P26 LoD 70| PTAJLCD P26
6 Nul A 17 PTA4LLWU | PISINMULCD P27
(6) LCD_P28 & 13| PTAS/CMPO_OUT/LCD_P:
(6] LCD P29 roie] 7 PTASLLWU PUANBARD INOLOD, P29 19
{6} LCD_P30 PTA7/XBARO_OUTO/LCD_P30 VSS1 34
VSS2 g5
NES
(6) LCD_P31 e 221 pTBOLCD P31 vsse 2
(6] LCD P32 PTB1/LLWU_P17/.CD_P32 =
(6] LCD P33 G 21| pTB21.CD P33 - VDDA AFE
{6) LCD P34 55 PTB3/LCD_P34 3
{6) LCD P35 547 PTB4/LCD_P35 AFE_VDDA
(6] LCD P36 e 55| PTBS/LCD P36
(6] LCD P37 & 5a| PTBE/LCD_P37/CMP1_INO
(6} LCD_P38 PTB7/LCD_P3B/AFE_CLK
. RPLUART or GPIO ____
g; ﬂgi‘) H::%,S_Té §8>—U §; PTCOLCD_P39/UART3_RTS/XBARQ IN1/PDBO_EXTRG AFE_VSSA “%
/ S—TWBBLUART or GBI 28 p1C1/.CD_P40/CMP1_INTUARTS CTS
/BPIUARTorGPIO 29|
{7 PTC2UARTS TX  SOS—DWRBLUART or GBI 29 | PTCRILCD P41/UARTS_TXXBARG OUT1 VSSA_AFE Voo
{7 PTCyUARTS AX 55T 31 PTC3LLWU_P13/LCD_P42/CMPO_IN3/UART3_RX 88 -
(6) LCD P43 PN Ganaatr 55| PTC4ILCD_P43 VDDA
(7.9) ' ADCO_SEO 25| PTCSILLWU_P12/ADCO_SEQ/CMP2 INO/UARTO_RTS
(79 ADCO SE1 So—EWMGenerator 83 prCgADCO SEN/CMP2 INT/UARTO CTS/QTMRO_TMR1/PDBO_EXTRG
{79 ADCosez S—PWMGenerator 80 b767/apc0 SE2ICMP2 IN2IUARTO_TX/XBARO_OUT2
{6:7) PTDOCMPOIN  <Kyy—LED/Tamper or GPIO Header O PTDOLLWU_P11/CMPO_INO/UARTO_RX/XBARD. IN2 vssa 7
(5 Pro1  K—pushBulion o 85| PTD1/UARTT_TX/SPI0_PCSO/XBARO_OUT3/QTMRO_TMR3 VBEFH
9 bRz ouator BSKC 85| PTD2ILLWU P10/CMPO_IN1/UART1_RX/SPI0_SCK/XBARD_IN3 vesA VREFH VREFL
{7} PTD3 & PTD3/UART1_CTS/SPI0_MOSI
[WRP! Analog 7 ORRTTRTS 49
{7.9) ADCO_SE3 WRPLID 77| PTD4/LLWU_P9/ADCO_SE3/UARTI_RTS/SPIO MISO_______ VREFH
{7 ADCO_SEda TSTN) 67| PTDS/ADCO_SE4ALLPTMRO_ALT3/QTMRO_TMRO/UARTS CTS
{7} ADCO SE5a IRl 25| PTDEILLWU_PB/ADCO_SESAILPTMRO_ALT2/CMP1_OUT/UART3_RTS 1 c7
(6.9} 12C0.SCL << PTD7/LLWU_P7/CMP0_IN4/2C0_SCL/XBARO_IN4/UART3_RX VREFL TG"UF TG"UF
(6.9 1200 SDA <K J20F o 12 80| PTEOI2C0 SDAXBARO_OUT4/UARTS TX/CLKOUT VREFL Q Sor Sor
(78 RST_TGTMCU_B <<; T e— Tl BAT VssA VssA
(5} EXTAL_8MHz MHz Crystal/Flevator CLKIN 8% { prE5/EXTALOEWM INXBARO_IN6/2G1_SDA
(5] XTAL 8MHz b PTE3/XTALO/EWM OUT/AFE GLK/I2G1 SCL 32
9 "ﬂ? <<>% GpIo 97| PTE4LPTMRO_ALT1/UART2 CTSIEWM IN VBAT
78 swp mo@swcus é) nenSDA SWD 92 PTE5:LLWLLPE:OTMRDJMRS/UARTLRT X
g OhenaDA SWD 55| PTES/LLWU_PS/CMPO_IN2/XBARO_INS/UART2_RX/12C0_SCLISWD_DIO VBEF
{7.8)  SWD_CLK TGTMCU <<, PTE7/ADCO_¢ ) OUTS/UART2_TX/I2C0_SDA/'SWD_CLK
J2
{9} ADCO SE7a ¥ 2| PTFOLLWU_P4/ADCO_SE7AICMP2 IN3IRTC_CLKOUT/QTMRO_TMR2/CMPO_OUT vrer 2
{6 PIFUADCO SE6 <(3o—Potentiomeler/Tamper o GPIO Header 821 prr1/1.D P/ADCO SEBICMP2 INA/QTRG TMROXBARD OUTS GAPT VGAPR2
(6] PTF2/ADCO_SE9 <Cpp—p i o QPG T RPLSPL 700 | PTF2LCD_P1/ADCO_SES/CMP2_INS/CMP1_OUT/RTC_CLKOUT 5 L HDR 1X2TH
(7.9 PTF3/SPI1_PCSO Bt A WEBLEol 101 ] PTFILLWU_P20/LCD_P2/SPI1_PCSO/LPTMRO_ALT2/UARTO_RX OIUF  Cs3 |
{79)  PTF4/SPI1_SCK Elovator 702 | PTF4/LCD_P3/SPI1_SCK/LPTMRO_ALT1/UARTO_TX DNP
{79) PTFSISPIT_MISO Elevatar JMM PTFS/LCD P4/SPI1_MISO/I2C1_SCL 138
79), PIFGSEl MOS! Elevator SETWRPLSPL 04| PTFOLLWU_P3/LCD P5/SPIT_MOSVI2C1 SDA VCAP1/LCD_PE3/PTM3 37
PTF7/CLKOUT < - PTF7/LCD_P6/QTMRO_TMR2/CLKOUT/CMP2_OUT VCAP2/LCD_PE2IPTM2 [~ " 1y yi2 VL3
{7} PTGOIQTMRO_TMRILPTMRO ALTS  <<y>—Lamper or GPIO Header PTGOLCD P7/QTMRO TMRI/LPTMRO_ALT3 VLLILCD_PS1PTMI H o 2
{9 ADCO_SE10 Ralien Sen I PTG1/LLWU_P21LCD_PB/ADCO_SE10/LPTMRO_ALT1 VLL2/LCD_PEO/PTMO 35
(69} SPI0_PCSO OB Fish MPMEJE RSN PTG2/LLWU_P1/LCD_P9/ADCO_SE11/SPI0_PCS0 VL3
(69} SPIo_SCK & PTG3/LCD_P10/SPI0_SCK/I2C0_SCL
{6.9) SPI0_MOSI »E E: Rgg%ag{g‘f gg” PTG4/LCD_P11/SPI0_MOSI2C0_SDA o g c85
{69) SPI0_MISO PTGS/LCD P12/SPI0_MISO/LPTMRO_ALT2 0.1UF 0.1UF
(6) LCD_P13 & PTGE/LLWU_POLCD_P13/LPTMRO_ALT3 g
(6} LCD_P14 PTG7/LCD_P14 ™ 5 :
XTALS2 54— XTAL 32K {5}
{9 PTHO Elevator IRQ 118 N ExTAL32 22 K EXTAL 32K {5} HDR 1X2 TH
B PTHOILCD_P15[PUARTO CTS
(9 PTH —Elewator IRQ 1301 PTHILCD PIBLPUARTO_RTS Default: No Shunt
{9 PTH2 ElionG 11| PTH2/LCD_P17/LPUARTO_RX 1-2 : Enable RBIAS mode
(9 PTH3 PTH3/LCD_P18/LPUARTO_TX
(6) LCD_P19 PTH4/LCD_P19 2
{5 kCR P20, S PTHS/LCD P20 TAMPERO [t TAMPERD {7}
{9} PTHB/UART1_CTS <<>>— PTH6/UART1_CTS/SPI1_PCSO/XBARO_IN7 TAMPER1 f&55 TAMPER1 {7}
{9} PTH7/UART1_RTS <O>— PTH7/UART1_RTS/SPI1_SCK/XBARO_OUT7 TAMPER2 TAMPER2 {7}
(9 UART1_RX PTIOLLWU_P21/CMPO_INS/UART1_RX/XBARO_IN8/SPI1_MISO/SPI1_MOSI 4
9] UARTY TX PTH/UARTT. TX/XBARO_OUT8/SPI_MOSISPIT_MISO AFE_SDADPO m:&“&smmo o
{9} PTIZ <> PTI2LLWU_P22/LCD_P21/LPUARTO_RX AFE_SDADMO AFE_SDADMO {7}
(6) LCD_P22 PTI3ILCD_P22/L PUARTO_TX/CMP2_OUT
{6) LCD_P44 3| PTI4ALCD_P44
(6] LCD P45 PTISILCD_P45
(8 UARTZRX OpsnSDA Hﬁm & PTIBUART2 RXILCD Pas AFE_SDADP1 [¢45 éAFE,SDADP‘ fu]
(8 UART2.TX PTIZ/UART2_TXILCD_P47 AFE_SDADM1 AFE_SDADM1 {7}
PWM Generatar [2C/TWRPL [2C 4
(7} 12G1_SDA < PTJ0/12C1_SDAILCD_P48
{7} 1261 SCL &K 3‘. M Generator I5C/TWRPLI2C S PTUNI2C1 SCLLCD Pag AFE_SDADP2ICMP1_IN2 25 éAFEﬁSDADPQ U]
(6} LCD_P50 £ 5| PTJ2LCD P50 AFE_SDADM2/CMP1_IN3 AFE_SDADM2 {7}
© PTJ3 £ 5 PTJ3LPUARTO RTS/CMP2_OUT
{6 PTJ 7o) 86| PTJ4LPUARTO_CTS
{6 PTU5 &7 PTJSILPUARTO_TX 54
© PTJ6 gmmmﬂaﬂim PTJBLLWU_P18/LPUARTO_RX AFE_SDADP3/CMP1_IN4 mf:ﬁwasmma m
7 PUT<S>—TWRPIGRIO 68 [, AFE_SDADM3/CMP1_IN5 AFE_SDADM3 {7}
{7.9) ADCO_SE12 ;;%A"am ; PTKO/ADCO_SE12 1
7.9) ADCO SE13 PTK1/ADCO_SE13 NC1
{7} PTK2IUARTO TX/ADCO SET4  <<55—InfraRED TX/Tamper or E?’II(O) w’:‘;“' 3 PTK2/ADCO_SE14/UARTO_TX NG2 %
{7} PTKI/UARTO_RX/ADCO_SE15 «»_lnlLaBF_D_EX/Tamner e eader 57| PTK3/LLWU_P19/ADCO_SE15/UARTO_RX NC3 —5g—1
(7)(7) prIKUATE_CLK Egiﬂamﬂmp—m-ﬂme'—% PTK4/LCD_P51/XBARO_INO/AFE_CLK NC4 37—¢
| —Jlamperor GPIOHeader %8 ] prysianT NCS [ 35—
{7} PTKEIUARTI TX K5 100 PTKB/UART1 TX e —
{7} PTK7I2C0 SCL Ky>—Tamperor GPIOHeader 108§ pri7 ¢ ps2/izco_SCLIXBARO_OUTS NC7 |37
NC8 5
NC9
(7)(7)”{};)&23,&% 22;@MMﬁﬁ;—w PTLOLOD PSa2C0_SDA. NC10 2
! S—Jamper or GRIQ PTL1/LCD NC11
(6.7} PTL2IXBAR0_OUT10 LoD Header 12 | Pri2ico ] ou'rm NCi2 [Hré——t
) u:njsa o) 740 | PTL3/LCD_PSG/EWM IN NC13 [—o5—1
(6] LCD P57 o) 141] PTL4/LCD_P57/EWM OUT NC14 [—o5—%
(6] LCD P58 ch 143] PTLSILLWU_P23/LCD_P58 NC15 431
(6} LCD_P59 PTLEILCD_P59 NC16
a7
-
-
- ~
=~ freescale
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BOARD POWER SUPPLY 8 MHz fonmiis pefault: 1-2 COIN BATTERY
(use 8MHz crystal)
Default: 1-2 ;g.“i OLK oMHz 2 <ELEV Hege
(vﬁERD:éABV) LEVATOR CLKIN {9}
fib o TH
P5V_ELEV V-ERD :AZAHI R2 SYEXTAL 8MHz {4}
™ K XTAL 8MHz {4}
U2 FIDR TH 1X3
20 vour R 40 eupoLep O LK BMHz 1 anops O Default: 1-2
B O NCTP4 1 | " v i JL lL <| ) l (use MCU_PWR)
~laufe
o ; £ S Imﬁé Imﬁi Iﬂ i =1 Default: 1-2
v ( 8 1)
= = = ': POWER uee Stz crysta YorH o
2016/25/32
Coin Cell
1 .
MCU POWER SUPPLY 32.768 kHz
u T DNP VDDA
—
470 Ohm JL @
€10 ==ct1
2.2UF 0.1UF
V_BRD MCU_PWR o =
P2 TP3
J6 T3 13 DNP VDDA _AFE “
S ? MCU_PWR_J P—— T P— T =
o S 470 Ohm i i i i 470 Ohm ,L
pefauie: 12 e T TH TS0 r e
TP11
GND LOOP TEST POINTS

) VSSA

VSSA AFE

VSSA_AFE can be connected to VSS by replacing the bead with ORO

-
-
P
-

freescale”
SaMICONGUCIOn
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ACCELEROMETER

0.1UF

-1

SPI NOR FLASH

V_BRD V_BI

Default: 1-2
(use NOR Flash)

D
2 R
HDR1X2TH S 470
) I

c21 Default: 1-2
(use NOR Flash)

- m 0.1UF

{49 SPI0_PCS0 ) F.CS 1S Voo HDR 1X2 TH
J12
F SO

49 sPlo_Miso & so/siot HOLD

~ FWe 3 )ws F_CLK

WP SCLK
413 5 F sl

HDR 1X2 TH ) SISI00
?32:‘1;&; %‘Igsh) fmxzmaduesmzmzs ol

J1s

KSPI0_SCK ~ {49)
KsPlo_MOSI {49}

HDR 1X2 TH

Default:

1-2

(use NOR Flash)

P3V3
R6
V_BRD 0
R7 47K Default: 1-2 V_8RD
(Enable CLK) Re 0 DNP VDD_OPT
{49} 12C0_SCL & ACC_SCL
V_BRD bl c23 C24
R10 47K 0.1UF 220F
410
FDR 1X2 TH < .
ACC_SDA us | 3 Default: No Shunt
{49} 12C0_SDA <K 4 1-2 : Enable ACCELEROMETER
bl 6 SoL 2 8 INTH
BRD SDA § > DPTIS (4
Jit "'
SA0_ACC sa
FDR 1X2 TH Rt 10K 73 o o] e
Default: 1-2
(Enable DATA) 2 gyp NC3
g NC8 P16 (4
< o NC13
e o 888 NC15
DNP @ 566 Ncie HDR 1X2 TH
ol MMABISIQ
o5 | Default: No Shunt

1-2 : Enable ACCELEROMETER

PUSH BUTTON

LEDS

V_BRD
D3
== |4 3 470
GRN c A _LEDT
4) PTJ3
{ « ¢
D4
470
@ PTHMK RED C "KR|g A LeD2
N
D5
RIS 470
{467} PTDO/CMPO_INO << ORANGE  LED3 J ¢ KK

a7

HDR 1X2 TH

Default: 1-2
(use orange LED)

DPPTF2/ADCO_SE9 (4]

RT1

HDR 1X2 TH
NCP18WB473J03RB

Default: 1-2
(use Sensor)

DSt
swi
1 P7/14D/14E/14C/14G/14F/14B/14A coms gg LCD P14 {4} 1 = g
{4 P6/13D/13E/13C/13G/13F/138/1 COM7 3¢ LCD P20  {4] > NMI {4
{4 P5/12D/12E/12C/12G/12F/12B/12A COMS6 (55 LCD P22 {4}
{4} P4/11D/11E/11C/11G1F11B/11A COMS 57 LCD P56 {4} 2
“ §18/10D/10E/10G/10G/10F/10B/10A COM4 57 LCD P58 {4}
“ 15D/15E/15G/15G/15F/15B/15A/S17 COM3 |55 LCD P13 {4} PB swilch
{4 S / 13/S11/S10/S14/S19 CoM2 LCD P19 {4} =
{4 520 CoMT LCD_P57 {4}
{4 S15/rms/T1/T2/T3/T4/S37/S35 LCD P53 {4}
1 $26/1AAF/1B/1G/1E/1CHD S2/P3/S31 /P1 LCD P44 {4}
“ D /9D LCD P28 {4}
{4} D /8D LCD_P26 {4}
@ S36/4 14D L 70 2 (CD P2¢ 4] swe
{4 L1158/ 5D L 6D LCD_P4s (4} L o,
>> PTD1 {4)
GDH-1247WP A
PB switch
TEMP SENSOR v POTENTIOMETER
V_BRD n
Rt POT 5K
” 2 gl DPPTF1/ADCO_SE8 (4]
ol
o2 ™ Default: 1-2
@) 0.1UF HDRix2TH (use Potentiometer)

INFRARED

V_BRD

Q3
MMBT2907A
3 2

oLl < PTL2/XBARO_OUTIO  (47)
§ RI7 47K N m
5 ;o1
= HOR 1x2 TH Default: 1-2
(use InfraRed)
R22
330 V_BRD
12K
5| R38
b HOR1X2TH  pefault: 1-2
< R187 1K s (use InfraRed)
- o IRDRQC g RDRJ >>  PTDOICMPO_INO (46,7}
. IR1221C/TR8
E -
ce7
© o 0.027uF
PT12:21C/TR8
o

D6 Infrared output faces Q1 Infrared input in line.

-
.
< g ~
Z “freescale
SaMICONGUCIOn
|_ICAP Classification: ECP: FIVO: PUBL.
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GENERAL PURPOSE TWRPI v~ il
{49)  ADCO_SE12 <
{49) ADCO_SE13 ( ? Rz 2 Rs
. . 47K 423 47K
49 ADCOSE3 <Ko HRPI-AD PSVELEV ) \_BRD \_BRD
V_BRD VDDA 11l
o 5 R {4 12G1_SCL ¢(yy—L2C0 SCL 3o (OM2C1_SDA (4
24 5 o
5 10K 715
e z 479 PTFsiSPit_MISO << PTF6/SPI1_MOSI  {4,7.9}
{47.9) PTFI/SPI_PCSO o PTF4/SPI1_SCK  (4.79)
0
{4)  PTJ7 <D, O — {O>>PTD3 (4}
. {4} _PTC3/UART3_RX <> 0 — COSSPTC2IUART3 X (4)
WRPI-1D 9
(4} ADCO_SEda <K — B {4} PTC1/UART3 CTS <5 KSSPTCOIUART3 RTS {4
— CON_ZXT =
CONZXI0 g, CON 2X10 PLUG SHRD SMT 50MIL CTR 237H AU
(478 RST_TGTMCU_B )
4 ADCOSESa K
DNP
VDDA RE3
VDDA AFE RE2 22 T BAVOIDW 470
R60 T EXT_SD_ADPO < EXT_SAR_ADO .
EXT_PWMO GEN_OUTO RS, o EXT_SD_ADPO ) D> AFE_SDADPO {4} Pt S>ADCO_SE0  {4,9)
RI25 10K 2 _1q
PWM HDR ia o
470 825 == C6b 0.047UF 0.01uF
220F BAVIIDW 1
B VSSA_AFE 0.047UF vasA
RS PRI 60
EXT_PWM1 GEN_OUT1 R119, 0 EXT_SD_ADP1 N Re4 22
31 o EXT_SD_ADMO e———>> AFE_SDADMO {4}
R66 DNP NP
EXT_PWMO 1os EXT_SD_ADPO 470 825 69 BAVIIDW BAVOSDW R68
3 EXT_SD_ADMO 2.2UF R67 22 47.0
EXT_PWRIT 5193 EXT_SD_ADPT ONP EXT_SD_ADP1 S5 AFE SDADP 4 EXT_SAR_AD1 S5 ADG0 SE
7 o EXT_SD_ADMT Res = 2 |4 DI7A 14 Ll 0_SE1  {4,9)
EXT PWW EXT_SD_ADF: N R127 10K 5 _|d
EXT_SD_ADNZ EXT_PWM2 GEN_OUT2 R120 0 EXT SD ADP2 c70 €208 2= o
EXT_PWI g EXT_SD_ADP3 0.047UF 0.01uF
2 EXT_SD_ADW: 2 R70 DNP BAVIIDW
EXT PWRE EXT SAR_ADD 470 825 c72 DNP
EXT_PWI5 9 o EXT_SAR_ADT 22UF 0.047UF
EXT_PWWGE 1 o EXT_SAR_ADZ \d_D17B ce61
R74 N EXT_SD_ADM1 oz
VSSA_AFE HDR 211 EXT_PWM3 GEN_OUT3 R121 o EXT_SD ADP3 — DD AFE_SDADM1 (4} oNp
470 g PNP ‘;:\:’SQDW extspnore 2 P B EXT_SAR AD2 %
. H 825 == C75 1 6 .
Default: external PWM is not used. 290F g DigA D> AFE_SDADP2 (4] Pl D>ADCOSE2  {49)
Solder R118~R124 to use external PWM. L N Ri20 10K o 2 b L -
R~ 0.047UF 0.01uF
EXT_PWM4 GEN_OUT4 R122 0 EXT_SAR ADO BAVIIDW
2 Re0 DNP 0.047UF VssA
4n 825 == c7. 5 g D188 ce2 DNP
2.2UF ) R76 22 BAV9IDW
2 = EXT_SD_ADM2 > AFE SDADM2 {4} —N—ri
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739 ETH_COL 2 GPIO26 % %X
72| ETH_RXER_2 ETH_MDC_2 - TX
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