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x vise Specified:
are in ohms

Al capacnors are in uF
All voltages are DC
All polarized capacitors are aluminum electrolytic

2. Interrupted lines coded with the same letter or letter Power & Ground Nets

combinations are electrically connected.

NET VOLTAGE DESCRIPTION
8. \E);\i/ége\,%ﬁ%?: mgﬁLlfzéct)Jrgf.erence only. The number P5V_USB 5V Primary input power. Filtered from USB connector. Input to USB power switch.
4. Special signal . P5V_SW 5V Output of USB power switch controlled by the 5V_EN signal from the
- Special signal usage: . JM60 MCU. Used by OSBDM voltage translation circuits.
_B Denotes - Active-Low Signal
<> or [] Denotes - Vectored Signals P5V_TRG_USB 5V Output of USB power switch controlled by the VTRG_EN signal from
. . ) ) the JM60 MCU and the ELE_PS_SENSE signal from the TWR elevator
5. Interpret diagram in accordance with American connectors. Goes to regulator input select header.
Nathnal Standards Instltute spec!flcatlons, current
revision, with the exception of logic block symbology. USBO_VBUS 5V USB power from primary elevator Pin A57.
2. Net function indications: . . .
Some nets have functions indicated in addition P5V_K21_USB 5V Secondary input power. Filtered from K21 micro AB USB connector. Goes to

to the net names. The net names are shown in regulator input select header

he MCU f i i ith th )
:1%? :Rad ;hgwn?# bﬁgc_tl? gsnaeﬁogg?g%mg the VOUT_3V3 3.3V VDD power from the regulator internal to the MCU.
function shown the net name indicates the P5V ELEV 5V

associated function. Power to the elevator boards.

P3V3 3.3V 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.
P1V8 1.8V Output of the 1.8V regulator.
Power Flow
V_BRD 1.8 -3.3V 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.
PEVUSE PEVIRG USB VREGINPUT  P3V3 REG FIVE VREG_IN 5V Power into the on board voltage regulators.
K21_VREGIN 5V Power into the K21 MCU voltage regulator. It is typically derived from the
K21 USB connector or the elevator USB0_VBUS pin.
- VBAT 1.8-3.3V Voltage to the battery input of the MCU. The value depends on whether
ELE BS SN the board is powered and at what value and the setting of the shunt that
If we connect MCU board with Elevator connector, the ELE_PS_SENSE selects the source of the battery voltage.
igaal Ll e gh R clsanis he BSVTRGC_USH cnpitant now MCU_PWR 1.8-3.3V MGU digital power. Filtered from V_BRD
the ELEV connet tor, will supply PAVI_EEG
VDDA 1.8-3.3V VDDA power for MCU and analog circuits. Filtered from MCU_PWR.
GND ov Digital and Analog Ground.
P3V3 REG
"
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MCF51JF128 MCU

8 MHz XTAL

32.768 KHz XTAL
VDDA/VREFH filter
VREF_OUT

VREGIN, VOUT33

VBAT Coin Cell Circuit

TAMPER Header

Sheet 5

OSJTAG/USB Bridge Circuit
USB Micro B Connector
MC9S08JM60
Voltage Translation
USB Power Switch

OSJTAG AND EZPORT Header

Power Supply Circuits
Regulator Input Header
Regulator Output Header

3.3V and 1.8V Regulators

Sheet ©

SDHC Memory Socket
IRQ Push Buttons
K21 USB Micro AB
Connector with

Power Switch

GPIO Header

Sheet 7

TOWER PLUG-IN (TWRPI)
GENERAL PURPOSE HEADERS
ANALOG INPUTS
MMA7660 ACCELEROMETER
POTENTIOMETER

LEDs
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VOUT 3v3
V_BRD
P2 MCU_PWR
J8 DNP
o1 1201
Default: 1-2 2 MCU PWR J 2~y . °
(use V_BRD) g 3 °
100 OHM@100MHZ
HDRTH 1X3
c219 c215 c214 c221
0.1UF 0.1UF 0.1UF 0.1UF o
J7 VDDA
1
2016/25/32 23|  Default 12 1200
3V Coin Cell 35| (useMCUPWR) 2~~~ VDDA T;Q
HDR TH 1X3 100 OHM@100MHZ
BT200
- 1
3| [2 1 VvcoN VBAT
c211
BK-883 C220 0.1UF
2 R228 0.1UF =
1.0M
= © © ~o|nl2) ©! = -
Us X 'S Wi w -
o L7 __ = S Lz88 &% €209 0.1UF K K21_VREGIN 5
o TAMPERO/RTC_WAKEUP o a 908 @ VREFH TPe
Defaut: 23 | | TAMPER! - -z 7 [ DNP
g 6| TAMPER2 VREFL T
NC_Hsé
g < NC_J9 VREF_OUT/CMP1_INS/CMPO_IN5 [-=2 VREF_OUT YOUT 38 >> VOUT 3v3 5
NC_J4 N A _L
c210 c208 c207
HDR 1X6
6 ADCO DP1 ADCO_DP1 H1 NG Hi 0.1UF 2.2UF 0.1UF
- ADCO_DMT H2 - G2 K21 VREGIN = = =
6 ADCO_DM1 NC_H2 VREGIN
G1 VOUT 3v3
7,8 ADCO_DPO ADC_DFO K11 Abco_pp vourss
7.8 ADCO_DMO § ADCO_DMO K2 o Dt
s | ADCO_DM0 / <>> PTCl0.19] 678
B P PTC!
ADC1 DP1 i PTCO/ADCO_SE14/SPI0_PCS4/PDBO_EXTRG/I2S0_TXD1 DZ :rﬁg/?ﬁoégr/}\%ﬁ%,r;é?v[,o 3 30 c
6 ADC1_DP1 g ADGT DM S NC_J1 PTC1/LLWU_P6/ADCO_SE15/SPI0_PCS3/UART1_RTS/FTMO_CH0/I280_TXDO [ G5 FTMO GH1/FBa AD12 5o
6 ADC1_DM1 NC_J2 PTC2/ADCO_SE4b/CMPT_INO/SPI0_PCS2/UART1_CTS/FTMO_CH1/1250_TX_FS [~gg FTMo GH2/CLKOUT PTG
PTC3/LLWU_P7/CMP1_IN1/SPI0_PCS1/UART1_RX/FTMO_CH2/CLKOUTa/CLKOUT/I2S0_TX_BOLK Ag FTMO GH3/FBa ADTT FTG
78 ADGI DPOMDGO DPS ADC1 DPO/ADCO DP3 L1 PTC4/LLWU_P8/SPI0_PCSO/UART1_TX/FTM0_CH3/CMP1_OUT [~ CE1250 RXDO/FBa ADTO FTo
g _ | ; ADCT DMO/ADE DVG 5| ADCO_DP3 PTC5/LLWU_P9/SPI0_SCK/LPTMR0_ALT2/1250_RXDO/CMPO_OUT/FTMO_CH2 [~&7 FTCS/LLWU P10/1250 RX BCLIIFBa ADS 576
8 ADC1_DMO/ADCO_DM3 ADCO_DM3 PTC6/LLWU_P10/GMPO_INO/SPI0_SOUT/PDBO_EXTRG/I280_RX_BCLK/I250_MCLK |57 PTC7/1250 X FS/FBa ADS FTG
PTC7/CMPO_IN1/SPI0_SIN/USB_SOF_OUT/I280_RX_FS &7 e
. A C8/2S0_MCLK/FBa_AD7 C
6 ADCO_SE16 ADCO St H8 1 NG PTCOICMPo_INY 1350, A BOLKTME FLT0 |2 PTO9 B2 ADG T
6 ADGI SE16/ADGY SEop g ADC1_SET6/ADCO_SE22 J3_| NC_H3 9/CMPO_IN3/1250_RX_| 2_FLTO G C10/12C1_SCLFBa ADS5 PTC10
K S NC_J3 PTC10/12C1_SCL/I2S0_RX_FS [ 3CT SDAT2S0° RXD1/FBa AW B 56
DAGO OUT PTC11/LLWU_P11/12G1_SDA/I280_RXD1 [ FBa AD27 FTe
8 DACo_oUT éé DAC1_OUT 1 K5 PTC12 [ FBa_AD26 PTC
8 DAC1_OUT 1 Ka4| DACO_OUT/CMP1_IN3/ADCO_SE23 PTC13 [ FBa AD25 FTe
568 PTA NC_ké NC_AS |"B5 FBa AD24 PTC
.6, [0..29] <<>)— NC_B5 05 PTG
P PTC16/UART3_RX [—¢2 FTeT7
s GLKING 3 NP & ﬁ . : B:;E/ZSF‘,N S, CLKEZP CLK ;S PTAO/JTAG_TCLK/SWD_CLK/EZP_CLK/UARTO_CTS/UARTO_COL/FTMO_CH5 PTC17/UART3_TX g SIGE
; 5 PTA1/JTAG_TDIEZP_DI/UARTO_RX/FTMO_CH6 A BTG
& ﬁ . : 3‘;@;"‘;‘53 %SWO/ EZP_DOFTMO_CH7 ;; PTA2/JTAG_TDO/TRACE_SWO/EZP_DO/UARTO TX/FTMO _CH7 NC_A4 [-24 el i
8MHz EXTAL PTA 7P C5 B 5| PTAS/JTAG_TMS/SWD_DIO/UARTO_RTS/FTMO_CHO / <>> PTDO.15] 678
5TA 7| PTA4/LLWU_P3/NMI/EZP_CS/FTMO_CH1 D4 SPI0 PCSO/FBa ALE PTDI
PTA5/USB_CLKIN/FTMO_CH2/12S0_TX_BCLK/JTAG_TRST PTDO/LLWU_P12/SPI0_PCSO/UART2 RTS |53 Spio SGR/FBa GS0 B =)
PTA CANO TX/FTM{ CHO K PTD1/ADCO_SE5b/SPI0_SCK/UART2_CTS [~63—8p[0 SOUT/FBa AD% =11
X200 FTA CANG RXTETMTGHT 5| PTA12/FTM1_CH0/I2S0_TXDO/FTM1_QD_PHA PTD2/LLWU_P13/SPI0_SOUT/UART2_RX/I2C0_SCL |83 —Sp[o SIN/FBa AD3 =)
5.00MHZ oM BTAT4 PTAIAIUARTO TX %5 | PTA13/LLWU_P4/FTM1_CH1/1250_TX_FS/FTM1_QD_PHB PTD3/SPI0_SIN/UART2_TX/I2C0_SDA a5 BTD4/SPI0 PCS1/FBa AD2 =)
g DNP  R231 BTA PTATS/UARTO RX PTA14/SPI0_PCSO/UARTO_TX/I250_RX_BCLK/I280_TXD1 PTD4/LLWU_P14/mADGO_SE21/SPI0_PCS1/UART0_RTS/FTMO_CH4/EWM_IN |25 5TD5/FBa AD{ =]
0 FTA J70-| PTA15/SPI0_SCK/UARTO_RX/I280_RXDO PTD5/ADCO_SE6b/SPI0_PCS2/UARTO_CTS/UARTO_COL/FTMO_CHS/EWM_OUT (g5 STO8/FTMO. CHE/FBa ADO PO
DNP 5 A 70| PTA16/SPI0_SOUT/UARTO_CTS/UARTO_COL/I2S0_RX_FS/I250_RXD1 PTD6/LLWU_P15/ADCO_SE7b/SPI0_PCS3/UARTO_RX/FTMO_CH6/FTMO_FLTO |47 FTD
R234 EXTALG [71| PTA17/SPI0_SIN/UARTO_RTS/I250_MCLK PTD7/mADCO_SE22/CMT_IRO/UARTO_TX/FTMO_CH7/FTMO_FLT1
'TALO %17 | PTA18/EXTALO/FTMO_FLT2/FTM_CLKINO A PTD:
PTA19/XTALO/FTM1_FLTO/FTM_CLKIN1/LPTMRO_ALT1 NC_A9 |5 5D
PTA29 CIE N ,Z‘S—S; C PTD
i G2 & 3
678 PTB0.23) <> NC_C1 5 3
P ADCO_SE8 G11 NG_D2 PTD
5 ADGO_SE9 G10| PTBO/LLWU_P5/ADCO_SE8/I2C0_SCL/FTM1_CHO/FTM1_QD_PHA NC_D1 [ 5D
R233 @ & ADGO SE12 Go | PTB1/ADCO_SE9/I2C0_SDA/FTM1_CH1/FTM1_QD_PHB NC_E1
0 P PTB3/ADCO SET3 Gs | PTB2/ADCO_SE12/12C0_SCL/UARTO RTS/FTM0_FLT3 / K>> PTE[0.19] 568 B
PTB3/ADCO_SE13/12C0_SDA/UARTO_CTS/UARTO_COL/FTMO_FLTO E p
DNP NP F11 PTEO/mADCO_SE10/SPI1_PCS1/UART1_TX/TRACE_CLKOUT/I2C1_SDA/RTC_CLKOUT E‘; ggfqg/SEgﬁﬂggRﬁg 2 CLhOUTETS CLKOUT E?
\a T NC_F11 PTE1/LLWU_PO/mADGO_SE11/SPI1_SOUT/UART1_RX/TRACE_D3/12C1_SCL/SPI1_SIN [~E5 SDHCO DCLK/TRACE D2 FTES
= K= T NC_Et1 PTE2/LLWU_P1/ADCO_DP2/mADCO_DP1/SPI1_SCK/UART1_CTS/TRACE_D2 | ¢4 SDHGO CMDITRACE D PTES
B Na SPIT PCST o] NC_D11 PTE3/ADCO_DM2/mADCO_DM1/SPI1_SIN/UARTT_RTS/TRACE_D1/SPH_SOUT |77 2DHGO D3 TRACE. D0 FTES
5 SPIT PCSUFBa ADTS o NC_E10 PTE4/LLWU_P2/SPI1_PCSO/UART3_TX/TRACE_DO |57 BTE5 SOHCO D2 PTES
5 SPIT SOK/FBa AD18 10| PTB10/SPI1_PCSO/UART3_RX/FTMO_FLT1 “PTE5/SPI1_PCS2/UART3 RX F3 = FTEG
5 BTBIZETMO CHA 17| PTB11/SPI1_SCK/UART3_TX/FTMO_FLT2 NC_F3
5 BTBT3/FTMO GF5 17| PTB12/UART3_RTS/FTMi_CHO/FTMO_CH4/FTM1_QD_PHA K3 ART2 TX PTE{6
PTB13/UART3_CTS/FTM1_CH1/FTM0_CHS/FTM1_QD_PHB PTE16/ADCO_SE4a/SPI0_PCSO/UART2_TX/FTM_CLKINO/FTMO_FLT3 [z UARTS BX FTET7
p SPI1 SOUT/FBa AD17 B1 PTE17/ADCO_SE5a/SPI0_SCK/UART2_RX/FTM_CLKIN1/LPTMRO_ALT3 [ 277 UART? CTS B FTETS
5 SPIT SINFBa AD16 Eg | PTB16/SPI1_SOUT/UARTO_RX/FTM_CLKINO/EWM IN PTE18/ADCO_SE6a/SPI0_SOUT/UART2 CTS/I2C0_SDA [~ag UART2 RTS B FTETS
5 1250 TX BCLK/FBa ADTS 55| PTB17/SPI1_SIN/UARTO_TX/FTM_CLKIN1/EWM_OUT PTE19/ADCO_SE7a/SPI0_SIN/UART2_RTS/I2C0_SCL - =
Nz 1550 TX FSFBa OF B Co| PTB18/FTM2_CH0/1250_TX_BCLK/FTM2_QD_PHA
NG FBa AD31 F10-| PTB19/FTM2_CH1/1250_TX_FS/FTM2_QD_PHB PIN FUNGTIONS USED NET NAMES
5 F NC_F10
NPT Ba_AD30 F:
N\ PTB22/FBa_AD29 F N%Eg
5 5 | -
NG TB23/FBa_AD28 E8 | No o
NET NAMES ~ PIN FUNCTIONS USED
c218||18PF EXTAL32 L5
XTAL32 4| EXTALS2
o T XTAL32
Y200
NRRIN r—
32.768KHz RESET
K21 _USB DP Fi1
K21_USB DN F2 Y USBo_DP
USBO_DM [
DD NN
CHNND
zZ2>>>>
RESET B K21DN512VMB5
578 RESET B <) 55385
Roos 3 If using the K21 micro USB connector leave
6 K21_MICRO_USB_DP <) Roo70 33 the 33 ohm resistors on nets K21 _MICRO_USB_DP - A
6 K21_MICRO_USB DN <<, g and K21_MICRO_USB_DN and do not populate the = :
i - - 1
resistors on USBO_DP and USBO-_DN. & freesca'e
semicongucion
If using the Tower USB install the 33 ohm
resistors on nets USBO_DP and USBO_DN and o
8 USBO DP << gggg, gg gmg remove the resistors on nets K21_MICRO_USB_DP g::;igaﬁle_a‘"’“: FCP:___ FIUO: X PUBL:___
8 USBODN < AN and K21_MICRO_USB_DN. ’
TWR-K21D50M
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R11 V_BRD
\ 10.0K
MCU_PWR MCU_PWR PIN FUNCTIONS USED NET NAMES
P5V_TRG_USB Ji
oo JTAG TMS/SWD DIO PTA3
2 R215 390l 4 AG_TCLK/SWD_CLK/EZP_CLK PTAO
10.0K 51908 AG_TDO/TRAGE _SWO/EZP_DO PTA2
% DNP 3 JTAG TDVEZP DI PTAT
PTA4 _EZP CS B R216 0 EZP CSR B KEY - PIN 7 o9 RESET B
2 ® RACE_CLKOUT PTE
Default: no shunt S TGT_PWR [ S S RACE_DO PTE4
(Disconnect Target Power) 00 RACE_D1 PTE:
RACE D2 PTE
HDR 1X2 TH JTAG/EZPORT T 125720 RAGE_ D3 PTET
HDR_19P )
468 PTE0.19] <)
N D
478 RESETB <O
V_BRD
M1, 44]
/ N o1
On Board OSJTAG/Serial Bridge T cir -
= | u PIN FUNCTIONS USED NET NAMES
P5V_USB 13
JM14_SCLK OUT _R19 499K 123 408 § a1 JTAG TCLK PTAO
OSJTAG Rev = 1 Board ID = 15 JMT1_TOLK EN
10 8 JTAG TDI PTA1
JM13_DOUT 9 gCA)E 3y
® R223 9 R221 P R219 2 R201 9 R203 JM15_OUT EN 4 6 JTAG TMS PTAS
10.0K > 10.0K > 10.0K 10.0K > 10.0K JM26_BRK_TMS 5 ggE 2y ot
DNP $ DNP -
JM34_TXD RXD EN 1 o 3 BRDG RXD 0 UART2 RX____ PTE17
V_BRD OSBDM REV2  JM42 JM& T _TXD1 2 }SE z It @
OSBDM _REVI ___JM41
GSBDM_REVO M40 [ SN74LVC126APWGH
2 R200 BRD ID1 JM27 V_BRD
10.0K P5V_USB 1 BRD D0 25 /] UART/USB
T s N P5V_SW  V_BRD BRIDGE
VTRG IN JM28 ® R222 ® R220 P R217 9 R202 9 R204 R20
10.0K > 10.0K > 10.0K 18K > 18K 5 1 10.0K
c205 ca00 ca00 DNP DR xggg 6 R8s
10Ul 01Ul 0.1
JM9 T RXDI 3|, sl BRDG_TXD 0 UART2 TX _ PTE16
= = = 2 M
ol GND PIN FUNCTIONS USED  NET NAMES
= SN74LVC1T45
e V_BRD
8 —o
JMs T TXD1 8 SE 23 5V EN 23
JM9 T RXDT 9| PTEO/TXD1 = PTBO/MISO2/ADPO [754 VIRG EN 24, P5V_SW  V_BRD
PTE1/RxD1 3 PTB1/MOSI2/ADP1 5% BRD D0 5% U4 & R36 TDO
TCLK EN »—1-| PTE2ITPM1CHO 2 PTB2/SPSCK2/ADP2 |55 SRR 5 5 10.0K
BN PTE3/TPM1CH1 5 PTB3/SS2/ADP3 [—57 SRDTDT > DIR VCCA "
BOUT PTE4/MISOT PTB4/KBIP4/ADP4 55 VTRG N 55 VCCB R39
SCLK OUT QEE%SSSC”K ; PTBS/KBIPS/ADPS JM12_DIN s !, 4 TDO R 0 JTAG TDO ___ PTA2
OUT EN SPS 2 @ P3V3
PTE7/SS1 40 OSBDM REVO __JM40 GND V_BRD PIN FUNCTIONS USED ~ NET NAMES T
PTCO/SCL 77 OSBDM REVI ___JMA4T SN7ALVCITa5
4 PTC1/SDA I3 OSBDM_REV2 ___JM42 =
S| FTFITPMIGHS PrCamDs |3 &—o g R
e XD2 |1 P
%—S PTF4TPM2CHO PTC4 [z TRESET OUT _ Jw1 e 330
»—— PTF5/TPM2CH1 PTCB/RXD2 [ e -
i
[2]
JM21 5V _FAULT 21 29 TPWR B JM29 R51 . RESET B 4
JN22 VTRG_FAULT 22 | PTGOKBIPO PTDO/ADPS/ACMP+ 1730 STATUS B N30 10.0K I) 2 RESET
IM34 TXD RXD EN 34| PTG1/KBIP1 PTD1/ADP9/ACMP- [33 TRESET_IN JM33 JM1__TRESET OUT RST, BD 1 Qt
35| PTG2/KBIP6 PTD2/KBIP2/ACMPO » MMET3904LT1G 3
JMBO_XTAL a7 oame o ci5 MANUAL <
JMB0_EXTAL 38 2 JM60 IRQ B RS0 0.1UF D7
PTGS5/EXTAL IRQ/TI;I\Q(SJIE$ 3 10.0K 2 RESET W ORANGE
o P3s—— < <
R14  10M . VUSB3V3 20 ] BKGD/MS 5 P5V_USB | swi X
R214, 38 Jveo DN___ig | VUSB33 o & °© Usot PSV_SW  V_BRD T PB switch o
NN R213 A 33 JM60 DP 19 ﬁggg’;‘ g 3 2 =
O —< 1} 5 1
335 i ? Ra7 DIR veer [
Y2_4MHz >=>= » 10.0K
;@L o MO9S08IMB0GLD JM33_TRESET_IN 31 ola RESET B
GND
ca = SN74LVC1T45 BOARD POWER SELECTOR TABLE
2= c2 == cs == com2 C204 ="1000PF = )
18PF 18PF 10UF 0.UF = = Shunt | V_BRD Source
28
q 53
= = = = ?‘E STATUS 1-2 VOUT_3V3 (from MCU)
" = £2 we Dy YELGAN P§Iy7uss
58 JM30 STATUS B R40 . A 10K PUST G A
1[5ol2 psv use 7| 88 3-5 3.3V from regulator (default)
3 5ola ‘|‘ 2 LED_YELLOW
5 S50l8 J9 o JM29 TPWR B R4l 1.0K PUTP C RX A
o o 92 TP3 P5V_USB HDR 1X2 TH 5-17 1.8V from regulator
1050170001
o iy DNP HDR_2X3 IM60 TPWR
e JM21_5V FAULT :
T3 USB VBUS T2 60 Bootload V_BRD can also be sourced by removing all
5 5 VBUS U5 DN JM BDM Enable JM22_VTRG FAULT P5V_SW i
D- e Bp shunts and applying an external supply
D 73 330 OHM voltage to pin 5 with the associated GND
% é GND us TP12 TP5 TP13 TP8 JM23 5V EN UEZEA oh 2 TP4 connected tO pln 6-
Y ™| <
Tz 10.0K VIRG EN _ JM24 DNP (Note that the RESET LED (sheet 5), the four
SP05038 JM24 VTRG EN _ R218 22K 4 J—
o E} = ¢ ENB  FLGB user LEDs (sheet 7), and the accelerometer
o = 4= = 4 7y N outa -8 (sheet 7) are powered by P3V3 and will not
L2 = Q200 s o e s 6o outs |2 . work when using only an external source.)
USB-SHLD 1 _~~.2 ELE_PS_SENSE 1 MIC2026-1YM 10UF
330 OHM = ™7 2 =
P5V_TRG_USB PDTCT15T P5V_ELEV
8 ELE PS SENSE ) T = D3 MSS1P3L
P5V_TRG USB A c
k21 VREGIN S>K21_VREGIN 4
VOUT_3V3 TP11
4 VOUT3vs > Default: 3.5 V_BRD na
TP10 P3Vv3 (Power from ]’
VSRC_SEL LP 3.3V regulator) _ _ _ _ _ PU PO LED -
Default: 1-2, 5-6 11 :
(Power from OSBDM USB - G
supports JF USB Host mode) oo VREG IN J17 270 YEL/GRN - fr eesca’e
S ol4 c216 oo c19 c201 c203 c21 Co22 D4 semiconducion
6 PSVK2IUSE 3 P5V_K21 USB 30 veos |* 1 10UF ST 10UF 0.1UF 0.1UF 0.1UF 0.1UF ¢| POWER ON
00 - - = 00 ICAP Classification: FCP:__ FIUO: X PUBL__
TAB 00 == == == == == o Do T,
HDR_2x4 | = = = = = L rawing Title:
8 USBOVBUS ~ y)—USBO VBUS 3 N ot P1ve HDR_2x4 = TWR-K21D50M
Page Title:
VREG IN GND _.]_ ad
217 : :
SELECTOR 20A33WS s 18 car BOARD POWER Note that not all functions of the board will operate at 1.8V. OSJTAG/PWR/V-TRANSLATORS
J_ I_ SELECTOR Also, please check that tower boards used with this board Size | Document Number Rev
= = A " c SCH-26990 PDF: SPF-26990 B
(See Table) have the correct I/0O voltages when this board is set to 1.8V.
Date: ___Thursday, June 14, 2012 [ Shest 5 of




478 PTC0.19] <K

458 PTE[0.19] <K

458 PTA[..29] «»ﬂ

4,78 PTB[0.23] <)

478 PTD[0..15] <L)

N
Note: this SDHC socket is powered by V_BRD which may be 1.8V or 3.3V.
No provision is made for dynamic switching between the two voltages.
Therefore, this interface may not work properly when the MCU is running
from 1.8V.
Interrupts
V_BRD V_BRD
SD Card
¥ R47 PIN FUNCTIONS USED NET NAMES
10.0K P200DNP
NET NAMES  PIN FUNCTIONS USED DNP — LLWU P10 PTC6
PTE5 SDHCO0_D2 lo
PTE4 SDHCO D3 DaT2 - 3
PTES SDHCO_CMD CD/DAT3 g
CMD 2
VSSt z =
PTE2 SDHCO DCLK VDD <} ”
57 CLK =a
PTE1 SDHCO_DO byes ?3
o —
PTEO SDHCO D1 8 DATA 88§ lo PTC7
Cc20
J16_DNP == fouF 2F[R MMGC-SD Connector 3
1o DNP
R58 »10.0K D3PD 2 o Default: None
DNP HDR 1X2 TH I~ =
NET NAMES  PIN FUNCTIONS USED = =
PTC18 SD_CARD DETECT
PTC19 SD_CARD WP R44 470K SD WP R
DNP
K21 USB Interface (Host or Device)
PTC8
U205
PTC9 K21 USB ENA 1 ENA FLGA 2 K21_USB _FLGA
ol J R238; ~ ~10.0K K21 _USB_ENB 4. ENB FLGB 3 e
— 7
J22 - ,—' IN OUTA 8 J23
FDR X2 TH 6 5 FDR 1X2 TH
Default: 1-2 M—X
(Enable USB Power) = MIC2026-1YM Default: 1-2
= (Enable USB Flag)
13
330 OHM
1 K21 _USB VBUS 1 2 P5V_K21 USB
P5V_K21_USB 5
SSSS) » e
2 K21 _MICRO USB DN <> K21 _MICRO_USB DN
3 K21_MICRO_USB_DP >> K21 _MICRO_USB_DP
4 o < U8
5 SP05038
MICRO USB AB 5 Ej
J19 e
K21 USB SHLD 1 [~~~ 2 i
L
PTD? K21 USB ID J 330 OHM
=
J21
HDR 1X2 TH
GPIO Header
PTA29
J20
PTB7 PTB7 gg 4 FTAz0
PTB22 PTB22 ADCO_DP1
PTB23 PTB23 gg ADCO_DM1 gg e
o |
00
PTC18 PTC18 ADC1_DP1
PTCi9 PTCI9 09T ADC1_DM1 gg 4
00 -
PTD! PTD: ADCO_SE16
PTDI0 PTDI0 51997 ADC1_SE16/ADCO SE22 gg A e oo SE20
PTD11 PTD11 1 22 - -
PTD12 PTD12 3 gg_ 24 PTD13
HDR_2X12
PTD13
/ -
-
= - T
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samiconducion
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GENERAL PURPOSE

VDDA
TWRPI V_BRD V_BRD
Default: 1-2
V_BRD (Remove to measure V_BRD
T TWRPI current) ® R8 T
HDR 1 0 2 R6 2 R7
4.70K 4.70K
9 P5V_ELEV " < ? :tg o« 5
2 X
PIN FUNCTIONS USED NET NAMES .
— . 1 Il - Note: The TWRPI connectors are powered
SS G| PIN FUNCTIONS USED NET NAMES PTC10 1261 SCL 3 K 12C1_SDA PTC11 by V_BRD which may be 1.8V or 3.3V.
99 TWRPI ADCO __ ADCO SE8 | PTBO 793
PTB1 __ADCO SE9 TWRPI_ADC1 PTB17 SPI1_SIN SPI1_SOUT PTB16 P
99 TWRPI_ADC2 _ ADC1 DPO/ADCY DP3 FTBI0 SPIT_PCS0 RECIE SPIT_SCK PTBI1 Not all TWRPI boards will work at 1.8V.
4 4
oo 0 O
PTB3 TWRPI_GPIOO 6 TWRPI_GPIO1 PTCO .
48 ADCO DPO <K ADCO_DPO TWRPI_IDO gg TWRPI_ID1 ADCO_DM0 PTC16 TWRPI_GPIO2 gg TWRPI_GPIO3 PTC17 | Check that TWRPI boards will work at 1.8V
’ - 9 lI5 off-20 RESET B 9 1oo TWRP| GPIOS __PTB12 before using them with this board when
NET NAMES ~ PIN FUNCTIONS USED PTB13 TWRPI_GPIO4 ] V BRD is i d for 1.8V
N I L £ is jumpered for 1.8V.
= = coN2xt0 = = NETNAMES ~ PIN FUNCTIONS USED = CON_2X10 =
458 RESET_B <) DNP
48 ADCO_DMO << O ArsBS >> CLKINO 438
4,8 ADC1_DPO/ADCO_DP3 <<,
468 PTB[0.23] <) L L Z < / N
468 PTC0.19] <, L /
468 PTD0.15] ()
ACCELEROMETER
V_BRD
P3V3
V BRD VBRD POTENTIOMETER
T +|ec7
c8 c10
4.7uF 0.1UF 0.1UF -| Ra3
2 R53 5K
10.0K = = = 2 POTJ ADCO_SE12 PTB2
NET NAMES ~ PIN FUNCTIONS USED DNP l -
<
u7 Ml o c6
PTC10 _ 12C1 SCL Ny ° o 0.4UF  Ji2
PTC11 12C1_SDA N s g HDR X2 TH
= J18 = Default: 1-2
ACC_SA0 7 11 ACCL_INT1 1 2 PTBO (Enable Potentiometer
SA0 INT1 |75 ACCL_INTZ 319974 PTBI
INT2 00
ACC BYP 2 | ovp NC3 —Xg HDR_2X2
NC8 35— )
¥ R57 13 Default: 1-2, 3-4
10.0K sag NC13 é(TX (Enable Accel Interrupts)
c13 222 NC15 76
0AUF [oforo] NC16 [——X
MMABA51Q [
LEDS
P3V3 P3V3 P3V3 P3V3
R45 R48 ¥ R52 R54
1.0K 1.0K 330 270
3 ¢ 3
o o] o o
9] > o @
[a] [a] [a] [=]
w [ w w
E | E E
< < << <
D5 D6 D8 D9
W VEUGRN W LeD_YELLOW W ORANGE W BLUE
'4 '4 '4 '4
4 4 4 4
O o o
Default: 1-2, 3-4, 5-6, 7-8
(Enable LEDs)
J15 -
PTD4 o0l2 LED J PTD4 :‘
PTD5 4 LED J PTD5 - ™~
A oo T Z “freescale
FTD7 2s CED ) PO ‘semiconducior
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46,/ PIB[0..23]
46,7 PTC[0.19]
46,7 PTD[0..15]
456 PTE[0..19]

5 ELE_PS_SENSE

4,7 CLKINO

4 DAC1_OUT

PTA[0..29]

B PTB[0.23) )
“ PTC[0..19] N
« PTD[0..15] N
« PTE[0.19] )
« \
&
P5V_ELEV P5V_ELEV P5V_ELEV P5V_ELEV
Pavs Pavs Pavs Pavs
J14A J148
5V_1 5V 2 —ﬁ o1 5v3 5V 4 g
GND_1 GND_9 [x; GND 17 GND_25 [;
3.3V 1 3.3V 4 33V 8 3.3V 11
ETNAMES PIN FUNCTIONS USED 55| ELE_PS_SENSE_1 33V 5 ﬁ PINFUNCTIONS USED  NET NAMES ELE PS_SENSE 2 3.3V 12 8
— 9ib o i s Q0 6
PTB . B B
— §E §g§1 gg SDHC_CLK/SPH_CLK 12C0_SCL ﬁ ! T 201 5DA  PTGN %—pg| SPI2_CLK 12C2_SCL 70W<
BT510SPIT PGS0 B9 | SDHC_D3/SPIi_CS1 12C0_SDA [ UART2 CTS B PTE18 %—pg| SPI2_CS1 12C2_SDA Gg—<
PTBT6—SPI SOUT 870 | SDHC_D3/SPIT_CS0 GPIO9/UART1_CTS [A7g FTES %575 SPI2_CS0 GPIO25 [~&1g X
FT5T7SPIT SN 577 ] SDHC_CMD/SPI1_MOSI GPIO8/SDHC_D2 [ATy AT *Bri] SPI2_MOSI ULPI_STOP G771
- SDHC_DO/SPI1_MISO  GPIO7/SD_WP_DET %= SPI2_MISO ULPI_CLK [——X
% ETH COL 1 ETH CRS % k%’ ETH_COL 2 GPIO26 %
*g72 ETH_RXER_1 ETH_MDC_1 [~a74< 1Y ETH_RXER 2 ETH_MDC_2 |74
%E15 ¥ ETH_TXCLK 1 ETH_MDIO_1 [~&75< *pi5Y ETH_TXCLK 2 ETH_MDIO_2 |15
%B1g| ETH_TXEN_1 ETH_RXCLK 1 #a75X X1 ETH_TXEN_2 ETH_RXCLK 2 fg7aX
*%g77 ETH_TXER ETH_RXDV_1 379X %517 GPIO18 ETH_RXDV_2 [—g17X
% ETH_TXD3 ETH_RXD3 % k% GPIO19/SDHC_D4 GPI027/SDHC_D6 %
PTE1e UART2 RTS B %B7g | ETH_TXD2 ETH_RXD2 [Fa79X %B16-| GPIO20/SDHC_D5 GPIO28/SDHC_D7 (—G1gX
B35 ETH_TXD1_1 ETH_RXD1_1 #az5< XTz5| ETH_TXD1 2 ETH RXD1_2 g5
PTEO | Hgg? ETH_TXDO_1 ETH_RXDO_1 Hﬁg? 1250 MCLK  PTC8 *g—g? ETH_TXDO 2 ETH_RXDO 2 Hgg?
PTAS | B3 GP|o1/gARy,RTs s |2SO?MCCL:K R53 1550 TX BOIK_PT5T8 ;D_T ULPLNEXT/SUSELSHSfDM ULPLDATAO/IZSLMgléK Hw
« CLRIND 1 55 | GPIO2/SDHC_D1 1250_DOUT_SCK [~A55 550 TXFS FTB15 D23 | ULPIDIRIUSE 5 DP ULPI_DATA1/I2S1_DOUT_SCK (G5
1 B4 GPIO3 12S0_DOUT_WS 357 %4 UPLIDATASIUSB_HS VBUS ULPI_DATA2/I251_DOUT WS [-g57%
PTEO  RTC CLKOUT 555 CLKINO 1250_DINO €255 1250 RXDO  PTCS 75| ULPI DATAGIUSE HS _ID ULPI_DATA3/I2S1_DINO G55
S56 | CLKOUT1 1250_DOUTO [~a58 1580 TXD0 PTGT Dog | ULPI_DATA? ULPI_DATA4/I281_DOUTO [~g5gX
PTBO __ADCO SE8 0 R13__ RB27 B27 | GND_4 GND_12 173579 | RA27 0 R21T ADCO_DPO D27 | GND_20 GND_28 [~557
TS 5 A S5 AN7 AN3 255 & ADCO_DPO 4,7 T LCD_HSYNC/LCD_P24 AN1T1 G5
Bl __ADCO SE9__0 R12___RB2§ B28 A28 RA28 0 R212 ADCO_DMO D28 | | C28
: 0 o B8} N6 AN A28 R ADCO_DM0 4,7 *B5g ¥ LCD_VSYNC/LCD_P25 AN10
PTB2 _ADCO SE2 0 /g R4 _ RB20 B29 A29 RA29 0 R208 ADC1_DPO/ADCO_DP3 ADCT DPOADCS DP3 4.7 029 a | Fcag ¢
PTB3 __ADCO SE13 0 R3___ RB30 B30 1| ANS AN €350 RA30 0 & R209 ADCT DMO/ADGO_DM3 — = , D30 )| A AN9 €630 ¢
0 2 SatY| AN4 ANO Faa7 AN Do ADC1_DMO/ADCO_DM3 4 Xoa| ANT2 ANB a7
P GND_13 W‘ [ DACO_OUT 4 32 GND_21 GND_29 T‘
> DACO [A35 FTMI CHi  PTA13 % Ba5| LCD_CLK/LCD_P26 GPIO29/UART2_DCD (G35
TMR1 [FR34 FTMI CHO _PTAT2 Zae | MR1 TMR "5347¢
PTA14 TMRO 735 PTA15 bs5 | IMR10 TMRS G357
FTAz — FTVMO G GPIOS [~age ] Dag | GPlo21 GPIO30/UART3_DCD [GagX
"PTD6___FTMO CH6_ | 3:3V_6 ["A37 FTMO CH3 _ PTC4 D37 | 330 33V_13 737
2 PWM3 |38 ETMO G PTe: 2 Dgg | PWNIS PWMT1 [~Gag><
| PTBI13  FTMO CH5 PWM2 "A39 FTMO CHi___PTC: Do | Pwa14 PWM10 5357
PTB12 _FTMO CH4 PWM1 Az0 FTMO CHO __PTC D40 | PWM13 PWMS 7402
PWMO [ag7 UARTO_RX__PTAT5 X at PWMI12 PWM8 [—c77X
PTA13  CANO RX | UARTO_RX |45 UARTO FTATE %54z CAN2_RX UART2_RXD/TSIO0 fGazX
FTAT2 GA B UARTO_TX %Ba5| CAN2_TX UART2_TXD/TSH (25X
0_TX A43 forszi C43
E <SPI0 SN WIRE UART1_RX [z UART2 RX  PTE17 VDDA Da4| LCD_CONTRAST UART2_RTS/TSI2 [Gz5%
72 SPI0_MISO/IO1 UARTT_TX WABRT2 R PTE17 T LCD_OE/LCD_P27 UART2_CTS/TSI3 [—Gz5X
P SPI0_SOUT 45 ! ~IX ["A45 VSSAR | _UART2 TX__PTEI6 D45 o | a C45
SPIO_MOSI/I00 VSSA %578 LCD_DOLCD PO UART3_RXD/TSI4 gz
PTDO___SPI0_PCS0 46_| SPI0_MOS A46 VDDAR 0, ., R2 DNP foaszEs | o - C46
FTD4—SPI0 PeST 47| SPI0_CS0 VDDA |-az7 o AT ONF 1 a7 | LCD_DILCD Pt UART3_TXD/TSI5 [~Gz7X
i Sahany G o Fh o = oo A s b ke
49 & _TX ["Azg PTD15 J13 D49 | _| a S 49
PTC10 12C1 SCL B50 | GND_6 GND_14 a0 PTA29 PTA14 1 D50 _| GND._22 GND_30 "G50
FTGTT T5GTSOA 581 12C1_SCL GPIO14 327 T 5 g QF GPIO23 LCD_D4/LCD_P4 (G271
5 12C1_SDA GPIO15 DE5| GPIO24 LCD_D5/LCD_P5 fGgz<
5 géo ggg GPIOB/SPI0_HOLD/IO3  GPIO16/SPI0_WP/IO2 ﬁgg s FTAL 510 k% LCD_D12/LGD_P12 LCD_D6/LCD_P6 %
FTES %g24| RSRV_B53 GPIO17 (-84 JSE0 DN HDRTHX3 %B84| LCD_D13/LCD_P13 LCD_D7/LCD_P7 {Ggg<
%55 | RSRV_B54 USBO_DM 255 USBO DP < USBODN 4 %55 | LCD_D14/LCD P14 LCD_D8/LCD_P8 [—G55 <
oro | B8 Ira K USBO_DP [—h22 e g USBO DP 4 Default: 1-2 *pagY IRQ_P/SPI2_CS2 LCD_D9/LCD_P9 [—Ggg X
FTEs 1 557 IRQ_G USBO_ID 357X T USBO_VBUS 5 (Use PTA14 for %pe7Y IRQ_O/SPIZ_CS3 LCD_D10/LCD_P10 fGg7<
BEs?| IRQ_F USBO_VBUS [#azg RESET_OUT_B) >*peg?¥ IRQ_ LCD_D11/LCD_P11 fGeg><
] B58 A58 1280 RX_BCLK PTC6 _OUT_| D58 C58
PTA16 B59 1| IRQ_E O DIN SO [CAB9 1250 RX_FS_PTC/ ZDs9) IRAM DI Sk [C59 7
PTD14 B60 7| IRQ.D 1280_DIN_WS 7750 1250 RXD1__PTC11 D60 'RQ L 1281 DIN_WS [~gg52<
561 IRQ_C 1250_DINT [Ag7 550 TXDT—FTCO e IRQ_K 1251_DINT [—Gg7 X
PTC6 Be2 ¥ IRQ_B 12S0_DOUT1 [~Ago RESET B TP *pez IRQ_J 12S1_DOUT1 [—5gz
PTCS Il T _ASTIN (263 RESET OUT B K RESETB 457 NP X be3| IRA LCD_D15/LCD_P15 [Fgpg X
FTD0 S64 | EBI_ALE/EBI CS1 RSTOUT gz %Bg4| LCD_D18/LCD_P18/SD_RX_0+ LCD_D16/LCD_P16/SD_GND Ggg<
FTDT B65 | EBI_CSO CLKOUTO [~ags CLKOUT PTC3 PTC3 CLKOUT % Bg5 | LCD_D19/LCD_P19/SD_RX_0- LCD_D17/LCD_P17/SD_GND [Gg5<
866 | GND_7 GND_15 W‘ FBa AD14 PTCO D66 | GND_23 GND_31 T‘
PTE 567 | EBI_AD15 EBI_AD14 [ag7 FBa AD13 PTG % Bg7| EBI_AD20/LCD_P42/SD_GND EBI_BE_32 24/LCD_P28/SD_TX 0+ [~Gg7<
TS 568 | EBI_AD16 EBI_AD13 [agg Foa ADT2  PTC? *Deg | EBI_AD21/LCD_P43/SD_GND EBI BE 23 16/LCD_P29/SD_TX 0- [~Ggg =
i 569 | EBI_AD17 EBI_AD12 [agg FBa ADTT—PTCH % Bgg | EBI_AD22/LCD_P44/SD_RX_1+ EBLBE 15 8/L.CD_P30/SD_GND Gggx
TS 570| EBI_AD18 EBI_AD11 [a% FBa ADT0 PTG % B70-| EBI_AD23/LCD_P45/SD_RX 1- EBI_BE 7 0/LCD_P31/SD_GND (G797
1B 571 EBI_AD19 EBL_AD10 (a7 FBaAD FTG %B71| EBI_AD24/LCD_P46/SD_GND  EBI_TSIZEOLCD_P32/SD_TX_1+ [~G77X
TS 872 EBLRW EBI_AD9 (37 FBaAD BTG % B75| EBI_AD25/LCD_P47/SD_GND  EBI_TSIZE1/LCD_P33/SD_TX_1- [~G75X
FTE2 575 | EBI_OE EBI_AD8 [~37 FBa AD 5TGE *B75| EBI_AD26/LCD_P48/SD_RX_2+ EBL_TS/LCD_P34/SD_GND (G757
FTE2 874 EBI_D7 EBI_AD7 (37 Foa ADE—PTCO %574 EBI_AD27/LCD_P49/SD_RX_2- EBL TBST/LCD_P35/SD_GND [~&74 %X
T2 575 | EBI_D6 EBI_AD6 [~37 Foa ADEPTGI0 %B75-| EBI_AD28/LCD_P50/SD_GND EBI_TA/LCD_P36/SD_TX 2+ [&75%<
PTES 576 | EBI_D5 EBI_AD5 (37, = %pB76-| EBI_AD29/LCD_P51/SD_GND EBL_CS4/LCD_P37/SD_TX_2- [~G7gX
FTC 577 EBI_D4 EBI_AD4 (37 1 FBa AD4  PTD? %5777 EB_AD30/LCD_P52/SD_RX_3+ EBI_CS3/LCD_P38/SD_GND [—G77X
5TG 576 | EBI_D3 EBI_AD3 [~A7g 1 FBaAD 51D *B7g| EBI_AD31/LCD_P53/SD_RX_3- EBI_CS2/LCD_P39/SD_GND [~G7g %
TG 579 | EBI_D2 EBI_AD2 [~A7g 1 FBaAD TD4 %576 LCD_D20/LCD_P20/SD_GND EBI_CS1/LCD_P40/SD_TX 3+ [~GrgX
5TG 80| EBI_D1 EBI_AD1 [~Ag0 1 FBa AD 51D %Bgo | LCD_D21/LCD_P21/SD_REFCLK+  GPIO31/LCD_P41/SD_TX 3- [~Ggo <
5TG 851 EBI_DO EBI_ADO [~Agq 1 FBaAD 51D %Bgi| LCD_D22/LCD_P22/SD_REFCLK-  LCD_D23/LCD_P23/SD_GND [Ga7X
—gsz | GND_8 GND_16 W‘_ = I Dsz | GND_24 GND_32 7,82—‘
NET NAMES ~ PIN FUNCTIONS USED 33v.3 33v.7 3.3v.10 33v.14
PIN FUNCTIONS USED  NET NAMES
PCI EXPRESS TOWER SYSTEM  PRIMARY PCI EXPRESS TOWER SYSTEM ~ SECONDARY
Note that signals coming from the elevator are usually 3.3V.
They should not be used when the board is configured for
1.8V operation.
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