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1. Unless Otherwise Specified:
Al resistors are in ohms
All capacitors are in uF
All voltages are DC

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.

Block Diagram

£, LSE, A,

Baltery VEAT [RTEC) | Voo 1

Raceplade
5P, T ADC. GPID
Gareral Purposs
Teowwar PlugHn Potenbomaier
(TWRPI)
- Freascalie Davica . Extemal Connecins Interface Cireuits - Prowor

NET VOLTAGE

P5V_TRG_SDA 5V

USB0_VBUS 5V
P3V3_VOUT 3.3V

VOUT33_K20 3.3V

P5V_ELEV 5V
P3V3_REG 3.3V
P1Vv8 1.8V
V_BRD 1.8-3.3V
VREG_IN 5V

P5V0_VREGIN_K22

VBAT 1.8-3.3V

MCU_PWR 1.8-3.3V
MCU_VDD 1.8-3.3V

VDDA 1.8-3.3V
P3V3_REG 3.3V
VREFH 3.3V
VREFL ov
VSSA ov
GND ov

5V

Power & Ground Nets
DESCRIPTION

Output of USB power switch controlled by the VTRG_EN signal from
the OpenSDA and the ELE_PS_SENSE signal from the TWR elevator
connectors. Goes to regulator input select header.

USB power from primary elevator Pin A57.
VDD power from the regulator internal to the MCU.

Output of OpenSDA's K20 internal regulator to power OpenSDA's circuitry

Power to the elevator boards.

Output of 3.3V regulator or from the Elevator connectors. May also be
supplied externally by connecting to the board voltage select header at
pins 1 and 4.

Output of the 1.8V regulator.

Output of 1.8v or 3.3V regulators as selected by the board voltage select
header. May also be supplied externally by connecting to the board
voltage select header at pins 3 and 4.

Power into the on board voltage regulators.

Power into the K21 MCU voltage regulator. It is typically derived from the|
K21 USB connector or the elevator USB0_VBUS pin.

Voltage to the battery input of the MCU. The value depends on whether

the board is powered and at what value and the setting of the shunt that
selects the source of the battery voltage.

MCU digital power. Filtered from V_BRD

MCU digital power input after current measurement jumper

VDDA power for MCU and analog circuits. Filtered from MCU_PWR.
Output of regulator U503 or from the Elevator connector
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 and Analog Ground.
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P3V3_VOUT

K22F - 121MBGA s

P5V0_VREGIN_K22
0.1UF
VREGIN K22 MCU_VDD

HDR TH1X3

JTAG TCLKIEZP CLK
pg(3.9) SWD_CLK K22 >
pg(3.7,9) SWD_DIO_TGTMCU oy JTAG TUSEZP DI

VREGIN K22

VREFH VDDA

VBAT

c88

Tor

GAD NOTE:
Near processor decoupling & fiter circuitry
is on page 05 Power Section

NET NAMES | _PIN FUNCTIONS USED

pg(589) PTA[0..29] <<>ﬂﬂ|\

5| PTAOUTAG_TCLK/SWD_CLK/EZP_CLK/UARTO CTS/FTMO_CHS
A o PTA1/JTAG TDVEZP_DIUARTO_RX/FTMO_CHE
cikino R8s 2N o PTA2/JTAG_TDO/TRACE_SWO/EZP DO/UARTO. " TX/FTMU CH7
pg(6.8) CLKINO ) A EZP CS b 3| PTASWTAG TMS/SWD DIO/UARTO | RTS FTMO_
8MHz EXTAL _ Rigt A PTA4/LLWU_P3/NMIEZP_CS/FTMO,
A PTAS/USB_CLKIN/FTMO_CH2/12S0_° TX BOLKTTAG TRST
i PTATO/FTM2_CHO/FTM2_QD_PH
PTA11/FTM2_CH1/FTM2_QD_PHB
A7 T GROFTI GO PHE R T e SR oo
A UARTO TX RI8E, 6 UARTO TXPRYK Ko | PTA13ILLWU_P4/FTM1_CH1/1250_TX_FS] i _QD_PHB
X A UARTO FX_Riss. 0 URRTO-RX PRYK PTA14/SPI0_PCSO/UARTO_TX/12S0_f RECBCLK
ONP 7y Jio | PTAI5/SPI_SCK/UARTO_RX/I2
A £f0 | PTA16/SPI0_SOUT/UARTO CTS/IZSD B Fs
EXTALD 111 ] PTA17/ADCT_SE17/SPI0_SINUARTO_RTS/I250_MCLK
J|_Jeure XTL gi70 0 TALO 11| PTAIB/EXTALO/FTMO_FLT2/FTM CLKINO
C82 4[78PF P11 PTAI9/XTALO/FTMI_FLTO/FTM_CLKIN1/LPTMRO_ALT1
DNP 166, 0 PTA29 [T | PTA29FBA A4
0(5,68.9) PTB[0.23] <<>)ﬂM\
ADSs St G131 PTBOLLWU_PS/ADCO_SES/ADC1_SE8/2C0_SCLIFTMI_CHOFTM1_QD_PHA
ADGO SE1Z “Go | PTB1/ADCO_SEY/ADGT_SE9/I2C0_SDAFTMi_CH1/FTMi_QD_PHB
ADGO SE15 Ga | PTB2/ADCO_SE12/12C0_SCLIUARTO RTS/FTMO_FLT3
11| PTB3/ADCO_SE13/12C0_SDAIUARTO_CTS/FTMO_FLTO
N E£1r| PTBE/ADC1_SE12/FBA AD23
a3 511 | PTB7/ADC1_SE13/FBA AD22
NEED 2 ADZ0ISPI POST 10| PTB8/LPUARTO_RTS/FBA AD21
FTBI0 = AD19/SPI1 PGS0 1o | PTBY/SPI1_PCS1/LPUARTO_CTS/FBA AD20
7 o AD1B/SPI1 SOK Cio | PTB10/ADC1_SE14/SPI1_PCSOLPUARTO_RX/FBA AD19/FTMO_FLT1
5 o AD17/SPI1 SOUT 10| PTB11/ADC1_SE15/SPI1_SCK/ILPUARTO_TX/FBA AD18/FTM0_FLT2
7 o AD16/SPTi SIN £9-| PTB16/SPI1_SOUT/UARTO_RX/FTM CLKINO/FBA_AD17/EWM IN
B o AD151250 TX BOIK 5o | PTB17/SPI_SINJUARTO_TX/FTM_CLKIN1/FBA_AD16/EWM OUT
Krreio 2 OF biipS0 TX BOIK Co | PTBIB/FTM2_CHO/2S0_TX_BCLKIFBA AD15/FTM2_QD_PHA
NPTez0 o AD3! Fio| PTBI9/FTM2 CH1/12S0_TX FS/FBA OE/FTM2_QD_PHB
e o ADA0 Fo-| PTB20/FBA_AD31/CMPO_OUT
Naa & ADD Fi | PTBZI/FBA_ ADSDCMPT_OUT
N\ PTB23 a AD28 8 | PTB22/FBA A

PTB23/SPI0_| PCSS/FEA AD28

PTDOALLWU_ PI2/SP\U PCS0/UART2_RTS/FTM3_CHO/FBA ALE/FBA CS1/FBA TS/LPUARTO RTS
PTD1/ADCO_SE5B/SPI0_SCK/UART2_CTS/FTM3_GH1/FBA_CSO/LPUARTO_CTS
PTD2/LLWU_P13/SPI0_SOUT/UART2_RX/FTM3_CH2/FBA_AD4/LPUARTO_RX/I2C0_SCL

PTD3/SPI0_SIN/UART2
PTD4/LLWU_P14/SPI0_PCS1.

> TX/FTM3_CH3/FBA_AD3/LPUARTO_TX/I2C0_SDA
JARTO_RTS/FTMO_CH4/FBA_AD2EWM IN/SPI1_PCSO

PTDS/ADCO_SE6BISPI0_PCS2/UARTO_CTS/FTMO_CHS/FBA AD1/EWM_OUT/SPIT_SCK
PTD6/LLWU_P15/ADCO_SE7B/SPI0_PCS3/UARTO_RX/FTMO_CHE/FBA_ADO/FTMO_FLTO/SPI1_SOUT
PTD7/UARTO_TX/FTMO_CH7/FTMO_FLT1/SPI1_SIN
PTD8/I2C0_SCLILPUARTO_RX/FBA A16
PTDY/I2C0_SDALLPUARTO TX/FBA A17
PTD10/LPUARTO RTS/FBA_A18
PTD11/LPUARTO_CTS/FBA_A19
PTD12/FTM3_FLTO/FBA_A20

TD13/FBA_A21

PTD14/FBA_A22

PTD15/FBA_A23

PTEO/CLKOUT32K/ADG1_SE4A/SPI1_PCS1/UART1_TX/I2C1_SDA/RTG_CLKOUT
PTET/LLWU_| Po/ADm SESNSPH _SOUT/UART1_RX/I2C1_SCL/SPI1_SIN
WU_P1/ADC1_SE6A/SPI1_SCK/UARTT_CTS

PTES/ADC! _SE7A/SPI1_SINUARTT_RTS/SPI1

SouT

PTE4 LLWU_P2/SPI1_PCSO/LPUARTO_TX
PTE5/SPI1_PCS2/ILPUARTO_RX/FTM3_CHO
PTE6/SPI1_PCS3/LPUARTO_( CTS/\2SO MCLK/FTM3_CH1/USB_SOF OUT
PTE24/ADCO_SE17/12C0_SCLEWM OUT
25/ADCO_SE18/12C0_SDAEWM_IN
PTE26/CLKOUT32K/RTC_CLKOUT/USB_CLKIN

ADC1_DPO/ADCO_DP3
ADC1_DMO/ADCO_DM3

ADG1_DP1/ADCO_DP2
ADG1_DM1/ADCO_DM2

ADCO_SE16/CMP1_IN2/ADCO_SE2

1

ADC1_SE16/ADCO_SE22

PIN FUNCTIONS USED | NET NAMES

/L«)) PTDI0.15] pg(5,8.9)

—<<>> ADCO_DP3  pg(6,8.9)
2 K% ApcooMs pges)

—<<>> ADC1.DP1  pg(5,9)
2 55 apciom pg(5.9)

—<<>> ADCO_SE21/ADCO_SE16  pg(5.9)
P ——— & AdCisEte pgso)

D4 a CS1 b/SPID PCSO

D3 4~ CS0 b/SPI0 SCK

Cc3 4 ADA/SPI0_SOUT P

B3 2 ADY/SPIO_SIN P

A3 2 AD2/SPI0 PCST 3

A2 o

B2 4~ ADQFTNO CHE/FTO FLTO

A 5

ATO P

A F

B

c #ith the same orientation

52 and provide same airgap

B between RX to TX resistors

o terminals in a square fashion.

&> prena paiss9)

UARTI_TX_PRYK 67, 1 A0 UART1_TX_TGTMCU pg(7)

| LR UART1_RX_TGTMCU  pg(7)

E2 UART1 CTS b P

Fa UARTI RIS b_P

H7 3

G4

H5 200 SOLPKVK_R180, A0 PTEZUB00 SCL 7]

Jt 12C0_SDA_PKYK ‘R189, 0 :PTE25/12C0_SDA E25

HE VT RTC GLKOUT] JPTE2s

PTC[0. 19
Pg(5.6.8,9) PTC0..19] <<>>—,—1\ DAGO_OUT/CMP1_IN3/ADCO_SE23 K4%<>> DAGO_OUT pg(8.9)
P a AD14/1250 TXD1 B9 DAC1_OUT/CMPO_IN4/ADC1_SE23 [ +——————————<<>> DACI1 OUT pg(8.9)
5 2 A0S0 TXODFTID Gl D8] PTCO/ADCO_SE14/SPIo_PCS4/PDBO_EXTRG/USE SOF OUT/FBA_AD14 K1
I G| PTCILLWU_P6/ADCO_SE15/SPIo_PCS3/UART1_RTS/FTMO_CHO/FBA AD13/1280_TXDO/LPUARTO RTS ADCO_DPO/ADC1_DP3 jbez————————————<X>>  ADCO DPO pg(6,89)
Fragpizt o et B | PTC2/ADCO_SE4B/ICMP1_INO/SPI0_PCS2/UART1_CTS/FTMO_CH1/FBA_AD12/1250_TX_FS/ILPUARTO_CTS ADCO DMO/ADG1 DM HFE—————— &5 ADCO DM po(6.6.9)
= 2 ADLIFTMG Gri g | ETCOILLWU_PTICMP1_INY/SPIO_PS/UART 1 FXFTMO_CHE/CLIKOUT/ZS0.TX BCLKLPUARTO R
i o AD10/3S0 BN 57| PTC4/LLWU_P8/SPI0_PCSO/UART1_TX/FTMO_CH3/FBA_AD11/CMP1_OUT/LPUARTO, ADCO_DP fHH—————————— 8; ADCO_DP1 pg(59)
5 ] PTCS/LLWU_P9/SPI0_SCK/LPTMRO_ALT2/250_RXDO/FBA_AD10/CMPO_OUT/FTMO. CH2 ADCO_DMi prH2————————————&55  ADCO_DM1 pg(5.9) .
. ADS/IZ50RXSCLICIZR0 MOLK O | PTCBILLWU P10/CMPO_INO/SPI0_SOUT/PDBO_EXTRG/I2S0_RX_BCLKIFBA AD9/I280 MCLK £ USBODP R e MO B o Paced
o AD- 71550 MCLI ‘A7| PTC7/CMPO_IN1/SPI0_SIN/USB_SOF_OUT/I2S0_RX_FSIFBA A0 USBO_DP r——USB0 DN Ri7e
= A ADS D] PTCB/ADC1_SE4B/CMPO_IN2/FTM3_CH4/I2S0_WCLK/FBA Al USBO_DM
5 PCTSCLPRYK PTCO/ADC1_SESB/CMPO_INS/FTM3_CHS/1250_RX. BCLK/FBA ADB/FTMZ FLTO ADC1 SE18
B e A O T ARBT Trase e St Pk ae| PTCIO/ADCT SEGB/I2C1 SCLIFTMS CHe250 RX_FSIFBA ADS VREF_OUT/CMP1_INS/CMPO_INS/ADC1_ SE'18 (T4 ¥riTsz = L 18PF | [co
o o SCAES0 RXD_HISBA A0 Z AT B2 PTGIH/LLWU P11/ADCT SE7B/I2CT_SDAFTMS CH7/FBA_RW ALS2 5t Th gD ¥
4 AD26 ‘A6| PTC12/FBA_AD27/FTM3_FI Ry N « ot
3 - ADo= 25| PTC13/FBA_AD26 50
5 W 52| PTC14/FBA AD25 s TeaKHZ
p PUARTO BX. PURRTO FX PRVBE | PICISFBA AD24 - _ mEser el
RS UARTO X Pviga| PTC16/LPUARTO_RX/FEA CSE/FBA TSIZ1/FBA BEZ3 16 BLST5 6 RTC_WAKEUP
S TPUARTO RTS B 51| PTCI7LPUARTO TXFA CSAIFBA TSIZOFBA BEGT 24 BLST 0 VBAT
PT1s LPUARTO CTo b ‘Ad~| PTC18/LPUARTO R FBA CS2/FBA BET5 B BLS23 1 Al Ri87 | 1epF | foso
PTC19/LPUARTO CTS/FBA CSS/FBA BE7_0_BLS31 24/FBA_TA NC_A11 FEiTX RTC_WAKEUP B
V_BRD NS B fer % NP
R156,, 47K | |  Ci1 [y X
R153¢ 47K NC_H4 75— 1.0M
S oo NC_K3 = MCU_PWR
2333835 !
338333
L2222
2 Ri%2
MK22FN512UMC12 EE2BIgE 22K
= = K RST_TGTMCU_b pg(3,6,7.8.9)
) VSSA
22 8 DuE DNE 0 1205 (¢ »» USBO_ELEV_DP! pg(8)
: 7204, 0 DNP DNP O 206 et
Cortex Debug+ETM Connector K21 USB Interface (Host, Device, OTG) 22045 0 DN NP0, 7 6R206 (¢S5 U0 ELEV DN: pg(8)
P3V3_VOUT
o c13
Jumper is shorted ) Default: 1-2 428 HDR 1X2 TH us T
on bottom layer. 01UF
= . 1o (Enzble USE Flag) USB kzz CONN_OP 8 3 = USB0 R DP
Default: 1-2 ™ B_K22_CONN_DN pie > DRI USB0_R_DN
prco  (Enable USB Power) Koz USBENA 1 [ T | 2Ke2 Uss FLGA B N PTCS DIN DN
i':eNP P> SWD.CLKKZ2 pgl39) bl R195 P5V ELEV R197, 100K K22 USB ENB 4 =5 |3 P5V0_K22_USB e
e S S P RSB0 fyog ot e mmmnghr T
= ° to use micro connec tor
1 < SWD_GLK TGTMOU - pa() N OUTA ® o o 2310 use TWR USB p
HDR 1X2 TH cet 6 5 2 “Default: 12
R207, 180K mur GND _ outB = c1 s
MCU_PWR VN MIC2026-TYM 1odf TS3USE30 FIDR TH 1X3
» R78 AT >» SWD_DIO_TGTMCU  pg(3,7.9) 2 =
10.0K JTAG TDO__PTA2 MICRO USB AB 5 L3
e JTAG TDI___PTAT 330 OHM i :
PTA4 EZP CS \%ﬁ?‘ 0 EZP_CSR b 9 JTAG_RST P5V0_K22_USB_CONN i ]2 For socket interconnection
3 K RST_TGTMCU b pg(3,6.7,8.9) A ADC1_SE18
3 9072 X R196 0 USB_K22 CONN_DN —ExAn SR ADC1_SE18  pg(9)
P5V_TRG_SDA 5199 6 & — = XTALO QEXTALD po(9)
T 7199 T8 USB_K22 CONN_DP - QR XTALO pg(9) -
J33 “Default: no shunt 5 2% 20 X 5> USBO DP  pg(9)
Disconnect Target Power) o8 USB K2z Ib o7 T 22 USB0 DN pa(9) fi le~
2 | Discomnect Tar = K22 | A SSXTAL32 pg(9) reesca
= HDR_19P g - - - 22 EXTAL32 pg(9)
% ol 99 RTC_WAKEUP_B  pg(9)
B
o v g ¥y S i o
2 1 pg(9) . : - -
s ‘ HDR 1X2 TH T2C0_SDA_PKYK 5% UART1_RX_PKYK  pg(9) {oAF Clasaiicalon FCP FINO. X PUBI
g B0 SeLPRTK <82 1260_SDA_PKYK pg(gl 9
TPUARTO ARV 630 1200, SCLPKYK  po TWR-K22F120M
L TPURRTE-TX FRYR 0 % -
oMM = TPORRTD T PRV S000 LEUARTO AP Page THe:
R % T soLpRe a0 PK22FN512VMC12 (121 MBGA)
“TARTO TR PRYR—S2¢ 12C1_SDA PKYK pgre)
ORI PRTR—$33 UARTO TICPKYK pg(0 gee | DooementNmST v aras7 o spr.zres? &
35 UARTO-RX PIYK 569 :
: T Sheet 3 o %
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BOARD POWER SELECTOR:

1-
3-
5-

2:/VOUT_3V3 (from MCU)
5:/3.3 V from regulator (default)
7:/1.8 V from regulator

P5V0 K22 USB  Default: 1-2, 5-6
ower from OpenSDA USB
supports K22 USB Host mode)

P5V_TRG SDA  TP1 SVSte m Powe r P3V3_VOUT
| ¢

P5V0_VREGIN_K22

DNP
P13
d
P5V0_VREGIN_K22
TP6
Default: 3-5 DNP V_BRD
TP8 DNP P3V3_REG (Power from
VSRC_SEL LP 3.3V regulator)

VREG_IN
.
cs2

Ja

USBO_VBUS

00
NN

Us0

o~

o

N

T\Amw_

=PIV

4 L 4 l 10uF
= Us1 =
AB

VREG IN o5 058 GND GND cs5

SELECTOR murI ImuF JEMICAZDA-GSWS me 230-1.8 I TouF

50
e | TAB T - o
 2x VIN T
output -2 N ourf? I L HDR_2X4

BOARD POWER Note that not all functions of the board will operate at 1.8V.

2999
it

SELECTOR Also, please check that tower boards used with this board
(See Table) have the correct I/O voltages when this board is set to 1.8V.

P3V3_REG R75

POLED R
<
180

POWER ON

D2

YELGRN

PWR_MCU

Default: 1-2
V-BRD (Enable VDDA) o5

-" SH1 MCU_PWR
1

VDDA TP54  VREFH

SH50 SH53
VDDA_HDR

J15 *Default: 1-2
0 HDR 1X2 TH

TP10 MCU_vDD "

0.1UF [oUF  Jo1UF  Jo.1UF  potur

@ : b T ;
LEELEL

10.0 DNP
For dynamic measurements =

MCU_PWR

HDR 1X2 TH

hs
F 1UF F 01UF
2 SHs1 —F‘UF —FO‘UF SHs2
efault: 1-2 T |
= o =

VBAT CAD NOTE:
Place this circuitry near the processor

2016/25/32 D6 “Default: 1-2
3V Coin Cell A _§ar C (use MCU_PWR)
P ussiPal
BT50 + D8 HDRTH 1X3
- \}Q P3V0_COINGELL A_ppCo
= ekes3
GND LOOP TEST PADS GND LOOP TEST LOOPS
TP TP3 TP TP
P14 TP4 TP16  TP2 CAD NOTE:

Place ground test loops

in the four corners

away from sensitive signals
that might short

with scope probe alligator clips

-

Z “freescale”
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LEDS

Single/parallel resistor for LED,
Single resistor allow 18.3mA @ 3.3,
Parallel resistors allow 20mA @ 1.8V.

V_BRD
V_LEDs
J38 i R211 P R210 R209 P R208 R2t4 P R212 R215 P R213
180 180 180 180 180 180 180 180
HDR 1X2 TH
Defaul; 1-X
1-2 for 1.8V operation, T T Gl &
remove for 3.3V operation 3 g g 8
- | | - OPTIONAL RGB LED
< < < < TRI_RED
o7 D5 D4 03
YELGRN LED_YELLOW ORANGE W sLue 4 TRILGR
?‘ 3 TRI_BI
©) °l °l ©) CLVIA-FKB-CJTNITFBBTR4S
D1
Default: 1-2, 3-4, 5-6, 7-8
<> (Enable LEDs)
LED_J_PTD7.
16 ) PTD7_Riag,
PTD4 1 2 LED J PTD4 LED J PTD4_R137, ~2%0 DNP
PT05 3 73 TEDJPTD o
PTD6 5 6 TED_J PTD6 LED_J_PTD6 R138 A 330 DNP
PTO7 7 ] TED I PTD S0P RIgBAJ0 ONP
HDR_2X4
PTA[10..11
SR GPIO Header
py(3.9) PTB7 KL
<>
pg(39) PTE4 &L
J
1
K10 <>> ADCO_DP1 pg(3,9)
PTB7 2o <55 ADCO DM1 pg(3.9)
O
PTFDI;EA o <>> ADC1 DP1 pg(3.9)
0 <>> ADC1_DM1 pg(39)
— o <> ADCO_SE21/ADCO_SE16  pg(3,9)
0 <>> ADC1_SE16 pg(39)
PTDIT oo
PTD12 9ol
HDR_10X2
PTDI3
PTD14

PUSH BUTTONS

p9(3,6,8,9) PTC[0..19] <D,

SW1 [
EVQP1K05M [sw3
[EVQP1K05M
C9 C10
1000PF 1000PF
o
.
Z “freescale”
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V_BRD VDDA GENERAL PURPOSE
o TWRPI V_BRD V_BRD
Default: 1-2 1 S R73 V_BRD
(Remove to measure 2 0
V_BRD TWRPI current)
HDR 1X2 TH 2 RM ? R
of 8 c3 2 Res 47K
C4 G| 7 10.0K
2 RE9 g8 2 el o 95
10.0K 01y £ o = | 01UE NETNAMES ~ ,}  PINFUNCTIONS USED PIN FUNCTIONS USED NET NAMES
1) = d 1
oo PINFUNCTIONS USED ~ NET NAMES PTC10 12C1 SCL 3o 12C1_SDA PTCI1
NET NAMES PIN FUNCTIONS USED S 5100
S TWRPI ADCO  ADCO SEB PTBO 7o
PTB1 ADCO SE9 _ TWRPI ADCH ° PTBI7 SPI1_SIN ° SPI1_SOUT PTBI6
TWRPI ADC2 ADCO_DP3 PTBI0 SPIT_PCSO SPI1_SCK PTBIT
P S 000 oM PTB3 TWRPI GPIOO S TWRPI GPIO1 PTCO
| TWRPI D0 JTWRPI D1 X PTC16 TWRPI GPIO2 TWRPI GPIO3 PTCIT
Py389) ADCODPO <O ERIDSS RST_TGTMCU & ERIDS TWRPI GPIOS PTCIE
PTC19 TWRPI GPIO4
vesh CON_2X10 oo CON_2x10
pg(367:89) RST_TGTMCU b <K,
o R67 0 SHCLKINO  pg(3.8)
pa(3.8.9) ADCO_DMO <KD, DNP
pg(3,8,9) ADCODP3 <D, Ll b
pa35689) PTB0.23  <Comtllul £ £ /
pg(35.689) PTC[0.19] <L) — £ /
FX0OS87000CQ COMBO ACC + MAGNETOMETER Vom0 P o
R139
PTC[0..19] faulf 1-2 0
(35689 PTC[0.19] <) Default: 1-
(Enable CLK) R71 DD_OPT <OPPTBI0.23] pg(3.56,8.9)
PTC10  12G1 SCL 12C_SCL_SNSR !
I c2 o bwe c58 56
0.1UF
99 DR 1X2 TH 0.1UF 470F
= <
PTC11 12C1_SDA 12C_SDA SNSR M ut =
| o
» . g E » INT1 PTB0 Default: 1-X
Default: 1-2 DR 1X2 TH 1-2 : Enable ACCELEROMETER
(Enable DATA) s seuseue - nr 9 :‘DSR X2 TH
1
VERD SDAMOSI INT2 [F———— T2 R
SAO_SNSR 7
SAOMISO CRST R135 ) J21 Default: 1-X
R143 10, caic8 asT 18 HDR1X2TH  1-2 : Enable ACCELEROMETER
Ji
RSVDS_SNSR
vem | & 2 gyp Rsvo1 |2 <
2 N =
Default: 1-X 1 Bl 15
eran 0K ol e| ¥ qNes 5o RswD2 RST.FXOS870060. “Ri36, 0
— 3| = K RST_TGTMCU b pg(3.6,7.8,9)
HDR1X2TH = gl @ % & R134
I2C Address IS DNP
Select HDR 1X2 TH g == o) FXOS87000Q 100K,
2 /MMAB451Q 59 ij
Default: 1-2 oy 01UF (Optional for
This jumper can z alvays run)
only be removed wit! L} L De-Populate these components
FXO0S8700CQ = = to enable MMA8451Q
option E R141 compatibiity
10:0K

POTENTIOMETER

V_BRD
- — K>>PTBI0.23] pg(35.6.8.9)
RI0Z 5 POT_5K PTE2
5K
|
o 18
HDR1X2TH Default: 1-2

(Enable POTENTIOMETER)

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.
Check that TWRPI boards will work at 1.8V

before using them with this board when
V_BRD is jumpered for 1.8V.
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You can rename
signal names in
blue/orange
boxes below
according to

LRI e S S your system
1 vear e
itnouss e Fouson = TARGET MCU
- N KTALOPTAIST T FLTOTTI CLRNTAPTIRS ALT1 12 e | o5 P SIGNALS
o o PR
EXTALS? Pava_SDA
e i
= e LTSI 5001
3 LL -
330 OHM — Vﬁ
o308 s o |2
- L "o \mvrcgzvmv o AV Isolation
curn ropTosFY Sy sy DS st e (5 Resistors
é e
s ol PR Sy e
A
4500, pes RS BT GuEw L o3 [ V-Tgnacy !
SETBIPTDISPD. vm UARTG FFTI. \Mcnun FLTOLLWU P15 (5 VTRG AT P SWD_DIO_TGTMCY polaa)
oD HOR 1X2 TH
TALVCHTTSS * Defout 1-2
Jr— OPEN SDA
vigmicy POWER OUTPUTS
w7 . OPEN SDA
P s INPUT POWER .
= = s son path sopvours _ipathy
£ o BhRmA e ™ von veTH Jeten) o
PWR SWITCH poy son
(To enable 5v from Isolation and level shift stage (oA Ve
USB connector) 5 (for 1.8 to 5V NPONERES i path,

sonsPo s pae 0 soaswooe
_SOASPOCS R0 SOASWDOE
owe.

{For enablement purposes only}
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To implement OpenSDA interface in your system:

Copy this whole page to your schematic.
Update netnames in designed boxes
according to your system net naming.

SDANOUTS3 can proude up to 120mA
SPacwer ot 3. UL Your Hytem

iS_SOA can provide p to 450mA
(el et T bt

I/O POWER
S - —"VE T
OPTIONAL
TOWER SPECIFIC ) ?@
INTERFACING | e oy e
CIRCUITRY T s (T
Tyuoon  voos [ Tgue ‘ Rorzion TOWeR e :
w—dfi + 5 SIGNALS
TaLveHiTas, - - POV ELEV s o, NTJJEGE"} Smem
You can entirely remove P :
the contents in this box P ovee,
when interfacing openSDA P TS -
in a non-Tower system. Lo i = “freescale”
i
If that is the case, pease populate | St e ——
all isolation resistors o
penSDA Interface
= [S—— K
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pa(7) ELE PS_SENSE
PUB5S) PTALD. 28] <COmles] < PTA0.29 N
po(3568) PTEID.23] <Ok ETE0.23 o
Pa(356.9) PTCD. 19) <Ol < EICl0.19] \
- PTD[0_15 5
pal PTD[0..15] & \
po(35.9) PTE[0..26] <<>>¥@ ETE10.26)
P5V_ELEV
P5V_ELEV P5V_ELEV P5V_ELEV
P3V3_REG
P3V3_REG Joah P3V3_REG P3V3_REG
’ EC
e sv 1 sv 2 g J2eB
& ?g\‘}“ ‘;’;373 £ PIN FUNCTIONS USED. ZVNS - GNSVE‘;
(CNETNAVES | PIN FUNCTIONS USED ] ELEPS SENSE1 s v : I
NET NAVES | PIN FUNCTIONS USED % &es o' A 2 LBE,SS,SENSE; ggu !

PTBI1 ADI SPI1_CLK ELEV B 87| GND: 11 12C0_SCL_ELEV t— D6 | GND_18 GND 26 -Eg—%
tfwse e oari paar e PIT_CST_ELEV B 85| SDHC_CLIUSPIT CLK 1200 SCL [ ToC-SOA ELEV ey SN T 5 ES‘; T D7 | GND_19 GND_27 57—
N_|_P1B10 a_AD19/SPI1_PCSQ R64 PTT_CSU_ELEV B B9 | SDHC_D3/SPI1_CS1 )_SDA [ UARTT_CTS _ELEV Ret UART1 CTS b, = %—pg | SPI2 CLK 12C2_SCL [—gg—><
N_]_PiBi6 a_AD17/SPI_SOUT R63 PTT_MOST ELEV B B10 25:%3&’3’2}7?5&05‘ GP&%Q‘&“SS;ECES A10 TRQ G _ELE R1 PTES b9 | SP2 CST 12C2_SDA [ :XX

PTBI17 AD16/SPIT_SI PIT_MISO_ELEV_B 11  CMD/SPI1_! & D2 PIO7_ELE! %Dio | SP2 CSO GPIO25 [

N 2 ADTOISPIT SN HOZ g BTy SOHC DOSPI1 iSO GPIO7ISD_WP_DET [0 = R824 — D10 spiz-wmosi uLpisTOP [-S19X
B12 ETH.COL 1 ETH GRS A2 %= SPIl2_MISO ULPI_CLK [——X
B13 — = —
Xgig| ETH_RXER 1 ETH.MDC 1 A1 Xpigf| ETH.COL 2 GPiozs [ E15%
X Bi5 Y ETH_TXCLK 1 ETH_MDIO_1 A5 X X% Bia! ETH RXER 2 ETH_MDC 2 14X
X Bie| ETH_TXEN 1 ETH_RXCLK 1 [FatgX X% Bie¥ ETH TXCLK 2 ETH_MDIO_2 G5 X
X Bi7| ETH_TXER ETH ROV 1 fe5y7 ¢ X Bie| ETHTXEN 2 ETH_RXCLK 2 [FGa X
X Brg] ETH_TXD3 ETH XD [y Xpi7| GPIO18 ETH_RXDV_2 [-G77X
eio] ETHTXD2 L ETH 02 Ao Yom | GRO19SDHC De GPIO27/SDHC_D6 G5

PTE3 UART1 RTS b %820 | TXD1_1 | RXD1 1 [Fa30 % FBa AD7/1280 MCLK PTC8 | 19 | GPIO20/SDHC D5 GPIO28/SDHC D7 [ G197

PTE2S RE0 UART1_RTS ELEV *Bat T ATs T XD [Fha1 1250 MCLK_ELEV 83 [ _FBa AD15/1250 TX BOLK PTB1E QW ETH TXD1 2 ETH RXD1 2 [¢G307

LB GPIOZ/SDHCT DT _ELE 822 * . R, A22 T2S0_DOUT_SCK ELEV Rga 3“0 [ FBa OF bii250 TX BCLK PTB19 21 | ETH_TXDO 2 H_RXDO 2 651X o

PTAS Ras GPIO: 5 | GPIO2ISDHC D1 1250 DOUT_SCK 255 250 DOUT WS ELEV s 0 %057] ULPTNEXTIUSS 1S oM ULPI DATAO/I2S1_MCLK [~GaX

R56 TRINT_ELE B24 )_DOUT.| A24 T250_DINO_ELE! RE6 0__FBa AD10/1250 RXDO PICS D23 | ULPLDIRUSB_HS_DP ULPLDATAY/12S1_DOUT_SCK [~G252¢
prezs  arc cukoyr P39 OHKINO gy TROUTT_ELE! B2s Y SO 10250 DINO a5 T250_DOUTO_ELE! 87 0 FBa AD13/12S0 TXDOFTMO CHO __PTCT X Dpd| UPLI DATAS/USB HS VBUS ULPLDATA2/1251 DOUT_WS [ "534 X
AN7_ELEV —22 GND 4 ! ® uﬁDODUE Hhet— AN3_ELEV iﬁ' Ht;:’gﬂ:g VeBHS D uu'ﬂ;”rﬁlﬁ?sﬁséa?ﬁﬂ ‘—Xﬂx
Al | 3 D26 | Lt L L

S — R b e AT A% 57 A —— % A0 0RO pol359) +b5r GD. 26 G501
NPTz ADCO SE12 R51 0 AN5 ELE AN6 AN2 {55 NT_ELE R90 22 ADCO_DMO pg(3,6.9) g LCD_HSYNC/LCD_P24 ANTT 55X
N_] _Pi83 'ADCO_SE13 R50 0 N4_ELE AN5 ANT 2530 NO_ELE R91 22 ADCO_DP3 pg(3,6.9) XDag ¥ LCD_VSYNG/LCD_P25 AN10 855X
BN AN4 ANO €57 DACO_ELE ETEAAN %> ADCO_DM3 pg(39) XDag Al AN eg55X
39) DACI OUT (>y—R42 0 DACT ELEV onee GND_13 55 I WV 7> DACO_OUT pg(3,9) X et ANT2 ANB 520

Poid.8) oy PAcO [ass TMR1_ELEV R93 0 FTM1 CHUFTM1 QD PHB PTA13 [eb3z| GND-21 GND_29 37
eaa| TVRY VA1 ase TWRO_ELE Ra4 0 FTMi CHOFTMI GD PHA FTAIS 03] LCD CLKico_pes GPIO29/UART2_DCD G357

PTA14___ PTA14/UARTO TX R47 0 GPIO4 ELEV IS o i A% PIOG_ELE' RIS 0 PTAI5/UARTO RX PTAIS JcDsa| TMAIT Tae [caal

NV 35 C35%
PTA2  JTAG TDO/EZP DO Ra6 0 PWM7 ELEV I i v Rk PWM3 ELEV _ Ros FBa_AD11/FTMO0_CH3 4 | | *Das| GPIo21 GPIOSO/UARTS_DCD 635X | |
P06 FBa_ADO/FTMO_CHEFTMO FLTO Ra5 0 PWNE_ELE e e PIZ_ELE! ROT CLKOUT&/FTMO CH2 3 o7 | 33V, 33V_13 ["ca7
favived P [FAse PWIT_ELE! R9E FBa AD12IFTMO_CHI PTC2 cpss | FwMie PWM1 ["G357<
JcBao| ERAE P [ PYWID_ELE! R99 FBa AD13/1250 TXDO/FTMO GHO PTC1 foxsccm R PWIIO 7539 ld
fox AN Dnrra MO | Ad UARTO AX_ELEV R1g0eVava ¢ UARTO RX PTAIS Xoa0] PWM13 PWM9 50X
%pag| GANO_TX UARTO TX 4 — ARy X 09 G x uART2_RXOTSI0 eI
a AD3/SPI0 SIN Ras SPI0_MISO_B_ELEV *gas ] WIRE UARTT R [eade TR g TARTT o JQUARTIRX ELEV - pg(7) < Bas| CANZTX UARTZTXDITSH [-oa
a AD4/SPI0_SOUT. R43 PT0_MOST B_ELE SPI0_MISO/I01 Ad ELEV Ri04 K UART1_TX ELEV pg(7) X Dag | LCD_CONTRAST UART2 RTS/TSI2 524X
/ x
a CS1 b/SPI0_PCSO R42 PT0_CS0_B_ELE %I 100 A A4 DDA_ELE RIS 0 1 VDDA i 745 *| LOD_OE/LCD_P27 UART2 CTS/TSI3 [~G25 X
2 AD2/SPI0_PCS1 R4 PI0_CSTB ELE 5Pl CS0 A SN T 48| LCD_DOLCD_PO UART3_RXD/TSM ¢ G X
a_CS0 b/SPI0_SCK R40 PT0_CTK_ECE 5| 3005 - * Default 1-X XBaz | LCD_DI/LCD_P1 UART3 TXDITSI5 (—Gg7X
o1 soL ELE — L uss T e UARTS-GTS oANS 1 |k S8
S B A S B v Sl T st e Lo DI (25 03 scTsea e
R 2 o — 5 NS 3 W25 B52 | 12C1_SDA GPIO1S |07 CPIOTS ECET—RioE 0 e erarr[5 12 %par] GPioz LD D4LCD P |20
) ’ ’ y . . 51
B3| GPIOS/SPI0_HOLD/IO3  GPIO16/SPI0_WP/IO2 g5 GPIOT7 ELEVRidy 3 1 PTDS X Deg| GPIO24 LCD_DS/LCD_P5 [¢GagX
& b5 | FSRY 53 W0 R USBY_ELEV DN > USo0.FLEV.DN 5To10 HORTH 1x3 X 53 LCD_DI21LCD P12 LCD_DB/LCD_P6 [~Gg5X
R36 X855 | 0_DM [~a55 TUSE0_ELEV DP py(3) 5TDY XDag| LCD_D13/LCD P13 LCD_D7/LCD_P7 gag X
N_| pres R35 B56 | IRQ | USBO_DP [~a5g USBE_ID_ELE! Ri32. . b\” USBO.ELEV.DP pdld) [ (sgoveus %55 | ) D14/LCD P14 LCD_D8/LCD_P8 a5 X
N EE R4 Bs7 1 RQ G USBO_ID 357 TUSB0_VBU Ao % Dbag | IRQ_P/SPi2 C§2 LCD_DYLCD_PY [—Ga X
LA 856 IRaf osB0 vaus [“Ass T2S0_DIN_SCK ETEVRY FBa ADYI250 RX BOLKIZS0 MOLK __ PTC6 | D577 IRQO/SPI2_CS3 LCD_D101L.CD_P10 Ee7X
PTAE R32 559 ] i e N s [FASe 250 DIN_WS ELEV R1 FBa AD8/I2S0 RX_FS PTCT » for 581 RN LCD_D11LCD_P11 FEegX
1 “PTe2s 241200 SCL LEIAWAN B60 ) °9.D oo [0 7250 DINT_ELEV __R{ FBa RW b/l2C1_SDA/2S0 RXDT PTCI | o5 IRAM 1281 DIN_SCK g9 7< 8

PT( a AD9/I250 RX BCLK/I2S0 MCLK 30 . \x 861 |R0.C 250 A6 T250_ DOUTT_ELEVR{ FBa AD14/12S0 TXD1 PTCO I ol 60 ) RQ_L 1281 DIN. WS 565X

P 2 AD10/1250_ RXDO 29 B62 ) 'RQ. A6Z RSTIN ELEVE _Ri RESET OUT B D61 IRQ K 2S1_DINT [~GarX

Pl a_CS1 b/SPI0_PCSO R28 B3| ROA RSTIN (263 RSTOUT ELEV B R{ K RST TGTMCU b pg(3.67.9) T *pea | IRQJ 1251_DOUT gz X

- e R EBLCS0 B FIE Egg %’EELCS‘ CT%%% ﬁg‘; TKOUTOELEV_ Rt CLKOUTA/FTMO CH2 FTC3 QHA ILRCODJma‘LcD P18/SD_RX_0+ LCD. Dws/LLcDD’%ﬁs/‘;CDD’GPrJS ‘—Xﬂx

| B65 | N5 [£ 64 | o ) PX . | X Ced

TB18 __ FBa AD15/1250 TX BOLK R26 EBI_AD15 ELEV B66 | GND_7 GND_15 ["66 EBI AD14 ELEV _R117, a AD14/12S0 TXD1 D65 | LCD_D191.CD_P19/SD_RX 0- LCD_D17/LCD_P17/SD_GND [~Gg5X
N TB17___FBa AD16/SPIT_SIN R24 EBTADT6 ELE B67 EE:—:g:g EEH\E:‘; AGT EBTADT3 ELEV__Ri1s, a_AD13/1250 TXDO/FTMO_CHO [eDss | GO 23 . JE— GND_31 G661
N TBT6 FBa AD17/SPIT_SOUT R22 EBTADT7_ELE B8 | EBLADTE EBLADIS [ acs EBTADTZ ELEV Ri1g 4 ADTZFFTMO CH D67 | EBLADZ0LCD P42SD GND  EBI BE 32 2ELCD P2BISD TX O+ [Cer
N TB11___FBa AD18/SPI1_SCK R20 EET_ADT8_ELE B69 | 5 A0 L A69 EETADTT_ELEV__R120, FBa AD11/FTMO_CH3 68 | EBLAD21/LCD_P43/SD_GND  EBL BE 23 16/LCD_P29/SD_TX 0- "Gg <
N TB10 _ FBa ADI9/SPIT_PCSO CITRAAA B70 | EBLADIS EA A Y0 CITRAA a AD10/2S0_ BXDO %69 | EBLAD22ILCD P44/SD RX 1+ EBIBE 15 BLOD PI0ISD GND ["Geo <

TC11 a RW b/i2C1 SDAIRS0 BXDT — R16 0¥ \x RW T B71 | BB oS [Tt TADYELEV_Ri2o0 ) a AD9/I2S0 RX BCLK/I2S0 MCLK JcD70 | EBLAD2ILCD Pao/OD AX 1~ [EBLBE7.0LCD Ps1/SD_GND e

R12 EBT OF ELEV B B72 | EBI B » A2 DB ELEV Ri%3 2 ADB/12S0 RX FS 71| EBI AD24/LCD_P46/SD_GND  EBI TSIZEOLCD P32ISD TX 1+ 67X
N TB19 a_OF b/1250_TX_BCLK RT1 EBT D7 ELE 875 | EBI OF EBIADS [a75 D7 ELEV Rigs = AD71250 LK 5 X737 EBLAD25/LCD_P47/SD_GND  EBLTSIZEV/LCD_P3/SD_TX 1- FGra<
N\ TB20 a AD31 T RS EBID6_ELE! B74 | EBID7 EBIAD7 [~a74 D6_ELE! R125 2 ADS ) % b73 | EBLAD26/.CD_P48/SD_RX_2+ EBI TS/LCD_P34/SD_GND [—g73X
\ TR21 o AD0 I i EBI D5 ELE 75 EBI D6 EBIAD6 [4 D5 ELEV Rz LR T D74 EBLAD27/LCD_P49/SD_RX 2- EBL TBST/LCD_P35/SD_GND [~GagX
N TB22 2 AD29. R EBI D4 ELE B76 | EBI DS EBI_ADS5 [ D4 ELE! Ri27 VY % b75 | EBI AD28/LCD_P50/SD_GND EBI TAILCD P36/SD_TX 2+ 575X
\ T823 & AD2S R EBI D3 ELE 577 | E81 D4 EBIAD4 [ D3 FLEV Ri26% 20| FBa AD4/SPI0 SOUT X b7g| EBI-AD29/LOD_P51/SD_GND EB CS4LCD PA7/SD_TX 2. 672X

TCi2 2 AD27 R EBI-DZ_ELE 878 | 8103 EBLADS A DT ELEV Rigs 1 = ADI/SPI0 SIN 77| EBLADIOLCD_PS2/SD RX 3+ EBI OSY/LOD_P38/SD_GND 577X L

TC13 a ADZ6 [EENAN EBI DT ELE 579 | EBL I A DT ELEV Riso 1 - ADa/SPI0 PCST Dvé | EBLAD311.CD_P53/SD_RX_3- EBI_CS2/LCD_P39/SD_GND [~Grg™X

TC14 a AD25 Ra EBIDO_ELE! Bgo | EBI D1 EBI_AD1 [~agg D0_ELE! Ri31 1 a AD1 %79 | LCD_D20/LCD_P20/SD_GND EBI_CS1/LCD_P40/SD_TX 3+ 579X

TC15 2 AD24 T a1 EBI DO EBIADO ey B8l T G THD TG % Dgg| LCD_D21/LCD_P21/SD_REFCLK+  GPIO1/LCD_P41/SD_TX 3- FGgo X

g2 | GND_8 GND_16 [ags % %Bg1| LCD_D22/LCD_P22/SD_REFCLK.  LCD_D23/LCD_P23/SD_GND g1 X
{333 33V 7 [ +— D811 6D e
=2 33v_10 33V 14 [
PCI EXPRESS TOWER SYSTEM  PRIMARY
PCI EXPRESS TOWER SYSTEM  SECONDARY
PSV_ELEV  P3V3 REG
‘]: 50 i ]
10uF 10uF
Note that signals coming from the elevator are usually 3.3V. - A
= = They should not be used when the board is configured for o, cale
1.8V operation. Z “frees
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