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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.

2. Net function indications:
Some nets have functions indicated in addition
to the net names. The net names are shown in
red and the MCU functions associated with the
net are shown in blue. If a net has no blue
function shown the net name indicates the
associated function.

Power Flow

P5V USB P§V_TRG USE VREG_INPUT

1.

Power & Ground Nets

the ELEV connecter, will supply PAV3_REG

If we connect MCU board with Elevator connector, the ELE PS_SENSE
signal will b2 high which diszbls the PSV_TRG_USE cuput and now

P3V3 REG

NET
P5V_USB
P5V_SW

P5V_TRG_USB

USBO_VBUS

P5V_K21_USB

VOUT_3V3
P5V_ELEV

P3V3

P1Vv8

V_BRD 1

VREG_IN

K21_VREGIN

VBAT 1

VOLTAGE
5V
5V

5V

5V

5V

3.3V
5V

3.3V

1.8V

.8-3.3V

5V

5V

.8-3.3V

MCU_PWR 1.8-3.3V

VDDA 1

GND

.8-3.3V

ov

DESCRIPTION

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

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 and the ELE_PS_SENSE signal from the TWR elevator
connectors. Goes to regulator input select header.

USB power from primary elevator Pin A57.

Secondary input power. Filtered from K21 micro AB USB connector. Goes to
regulator input select header

VDD power from the regulator internal to the MCU.
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
VDDA power for MCU and analog circuits. Filtered from MCU_PWR.

Digital and Analog Ground.
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MK21FNIMOVMC12 MCU

8 MHz XTAL

32.768 KHz XTAL
VDDA/VREFH filter
VREF_OUT

VREGIN, VOUT33

VBAT Coin Cell Circuit
TAMPER Header

USB 2:1 Switch & Sel Hdr

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 6

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

ELEVATOR CONNECTORS
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VOUT 3v3
V_BRD
MCU_PWR
8 DNP
1 L201
Default: 1-2 2 MCU_PWR_J 2 1 ) )
(use V_BRD) 3
100 OHM@100MHZ
HDRTH 1X3
C219 C215 C214 c221
01UF 01UF 01UF 0.1UF o
J7 VDDA
)
2016/25/32 2 Default; 1-2 1200
3V Coin Cell 3 (use MCU_PWR) 2 1 VDDA
HDR TH 1X3 100 OHM@100MHZ
BT200+
1
3 VBAT . oo
01UF
BK-883 G220
) R228 0.1UF
1.0M —
us ] o ol e I
K2 1P 209 01UF < KAVREGN 5
e AMPERD R H 5883 & Vrern |68 1|
S AMPERT Ho | TAMPEROIRTC WAKEUP £ $885 ¢ B Eli 6 o
. 6 =
Pefault:23 o o 16| TAMPER2 VREFL -
S AVPERS TAMPER3 13 VREF_OUT VOUT 3v3
o e TAMPER4 VREF_OUT/CMP1_INS/CMPO_INS/ADC1_SE18 vouT 3v3 5
TAMPERS
c210 C208 C207
HDR 1X6
ADCO_DP1 1
6  ADCO DP1 T :2 ADCO_DP1 I~ K1, VREGIN T omwr T oaor L owr
6  ADCO_DM! = ADCO_DM1 VREGIN
G1 VOUT 3v3
78 ADCO DPo — K14 ADCO_DPO/ADCH_DP3 voutss
5 D DI )_L _{
78 AADCO_DMo CODWO ke g ADCO_DMO/ADC1_DM3 e 3Y  PTC[0..19] 6,738
Il AD14/1; 1 P
ADG1 DP1 n PTCO/ADCO SE14/SPI0 PCSA/PDBO_EXTRGIFE_AD14/250_TXD1 [~og—Phis eaiai20 DOl A
6  ADC1_DP1 DCT DT 7Y ADG1_DP1 PTC1/LLWU_PG/ADCO_SE15/SPI0_PCS3/UART1_RTS/FTMO_CHO/FB_AD13/1250_TXDO g MO GH1EBaAD12
6  ADCi DM ADC1_DM1 PTC2/ADCO_SE4B/CMPT_INO/SPI0_PCS2/UARTT_GTS/FTM0_CH1/FB_AD12/1250_TX_FS |-gg MO GHZCLKOUT 5
PTC3LLWU_P7/CMP1_IN1/SPI0_PCS1/UART1_RX/FTMO_CH2/CLKOUT/I2S0_TX_BCLK [ TMO CH3/FBa ADT_ P
ADC1_DPO/ADCO_DP3 U TC4/LLWU_P8/SPI0_PCSO/UART1_TX/FTMO_CH3/FB_AD11/CMP1_OUT [ TC5T250 FXO0EBa P
8 ADG1_DPO/ADCO_DP3 DT DWOTADC- DS {37 ADC1_DPO/ADCO_DP3 PTCS/LLWU_P9/SPI0_SCKILPTMRO_ALT2/2S0_RXDO/FB_AD10/CMPO_OUT/FTMO_CH2 & e A s
8  ADC1_DMO/ADCO_DM3 ADG1_DMO/ADCO_DM3 PTC/LLWU_P10/CMPO_ NO'SPI0 SOUT/PDED | EXTRG/I2S0_RX_BCLK/FB_AD9/1250_MCLK [ 2250 X FSroa ADS
PTC7/CMPO_IN1/SPI0_SIN/USB_SOF OUT/[2S0_RX_FS/FB_ADS /1550 MCLK FBaADY 5
ADCO_SE16 Ha PTCB/ADC1_SE4B/ICMPO_IN2/FTM3_CH4/1250_MCLK/FB_AD? 5 FBa ADG P
ADCO_SE16 DCT SETGADCO_SE: Ja| ADCO_SE16/CMP1_IN2/ADCO_SE21 PTCO/ADC1_SESBICMPO_IN3/FTM3_CHS/12S0_RX_BCLK/FB_ADE/FTM2_FLTO [ S T
6  ADCI sm ADCO_SE22 = = ADC1_SE16/CMP2_IN2/ADCO_SE22 PTC10/ADC1_SE6B/2C1_SCLIFTM3 CHE/I2S0_RX_FS/EB ADS [ e e
DACO_OUT PTC11/LLWU_P11/ADCT SE7BI201 _SDAETM3 CH7/12S0_RXD1/FB_RW |55 : b7
8 DAGO_OUT DACT OUT 1 K5 PTCT2/UART4_RTS/FB_AD27/FTM3_FLTO |25 Do &
8  DACI_OUT = 1 Ka| DACO_OUT/CMP1_IN3/ADCO_SE23 PTC13/UART4_CTS/FB_AD26 [ag o &
DAC1_OUT/CMPO_IN4/CMP2_IN3/ADC1_SE23 PTC14/UART4_RX/FB_AD25 gz Ty &
568  PTA[D.29] O\ PTC15/UART4 TX/FB AD24 [5g
PTC16/UART3_RX/FB_GS5/FB_TSIZ1/FB BE23 16 BLS15 8 [~Gg
NP = TAG TELK S0 CLKEZD CLK g | PTADUTAG TCLKISWD, CLIIEZP CLIGUARTO GTS/UARTO_COLIFTMO_CHS PTCITIUARTS TXFB CS4IFG TSIZUF BES1 24 BLST 0 [Bq 18
78  CLKINO PTAZ “TAG TDO TRACE SWO/EZP DOIFTHG GHT PTA1/JTAG_TDVEZP_DIUARTO_RX/FTMO PTC18/UART3_RT: 58 BLS23 16 [ag 19
FTAs i R 16| PTA2JTAG_TDO/TRACE_SWO/EZP DO URRTO ) TXFTMO_CH7 PTme/uARTs,CT FB,css/FB,BELu,BLsaLzA FBTA 3!
8MHz EXTAL 5 oA PTA3/JTAG TMS/SWD DIO/UARTO_RTS/FTMO_CHO > P01 678
a PTA4/LLWU_P3NMIEZP_CS/FTMO_CH{ R D4 Pl0 PCSO/FBa ALE 0
PTA5/USB_CLKIN/FTMO_GH2/CMP2_OUT/I250_TX_BCLKIJTAG_TRST PTDOLLWU_P12SPi0.PSOUARTZ FTSIFTMG CHOFS ALE JFB_CS1/FB TS | b 5l0 SCK/FBe 050 B 151
P CANO TX/FTM1 CHO K8 1/ADCO_SESB/SPI0_SCK/UART2 CTS/FTM3 CH1/FB_CSO (o3 210 SOUTFGa ADs P
X200 P CANO RXFTMT CHT L5 | PTA12/CMP2 INO/CANO_TX/FTM1_CHO/I2C2_ SCL/I2S0_TXDO/FTM1_QD_PHA PTDZ/LLWU R _SOUT/UART2_RX/FTM3_CH2/FB_AD4/12C0_SCL g3 50 SRVFBa P
PTAIZUARTO TX Ko| PTAT3/LLWU_P4/CMP2_IN1/CANO_RX/FTM1_CH1/I2C2_SDA/I2S0_TX_FS/FTM1_QD_PHB PTD3/SPI0_SIN/JUART2 TX/FTM3_CH3/FB_AD3/12C0_SDA a3 TDaSPI0 pcs”,;sa A%
8.00MHZ FTAETUARTO X To| PTA14/SPI0_PCSO/UARTO ] TX/\2C2 SCLI2S0_RX_BOLKI2S0 )_TXD1 PTD4/LLWU_P14/SPI0_PCS1/UARTO RTS/FTMO_CH4/FB_AD2IEWM IN |25 TObT R
3 Jio | PTA15/SPIO_SCK/UARTO_RX/I2 PTDS/ADCO_SESB/SPI0_PCSZ/UARTO_CTS/UARTO_COLIFTMO_CHS/FB AD1/EWM_OUT (~gs—hiBoroas St ere—rmg 5
P THig | PTA16/SPIo_SOUT/UARTO_CT. ARTS COL2S0 RX_FS/1250_RXD1 PTD6/LLWU_P15/ADCO_SE7B/SPI0_PCS3/UARTO_RX/FTMO_CHB/FB_ADO/FTMO_FLTO [~a5 P
EXTALD 11 ] PTA17/ADCT_SE17/SPI0_SINUARTO_RTS/[250_MCLK PTD7/CMT_IRG/UARTO_TX/FTM0_CH7/FTMO_FLT1 [
Ki1| PTAIB/EXTALO/FTMO_FLT2/FTM_CLKINO PTD8/I2C0_SCLIUARTS_RX/FB_A16 [ag AR P2as o
PTA19/XTALO/FTM1_FLTO/FTM_CLKIN1/LPTMRO_ALT1 PTDY/I2C0_SDA/UARTS TX/FB_A17 BIRRas 0
pTAZ0 Wit PTD10/UART5_RTS/FB_A18 G T -
PTA20/FB_A24 PTD11/SPI2_PCSO/UARTS CTS/SDHCO_CLKINFB_A19 [—§ PTDI2
678  PTB0.25] <)) PTD12/SPI2_SCK/FTM3_FLTO/SDHCO_D4/FB_A20 [ PTD13
PTBD ADCO_SES an PTD13/SPI2_ SOUT/SDHCO_DS/FB_A21 (55 STo1r
BT81 ADGU SED G| FTEULLWU_PSIADCO. SEBIADCYSEG2C0_SCLIFTMT CHUIFTA_QD_PHA PTD14/SPI2_SIN/SDHCO_DG/FB_A22 [ FTO15
TE: ADCOSETD Go-| PTBY/ADCO SEQADCT_SES2C0 SDAIFTT CHIFTMT_QD_PHE PTD15/SPI2_PCS1/SDHCO_D7/FB_A23
Rzgs FTB? PTBan/Ancn SE13 Gs | PTB2/ADCO_SE12/12C0_SCL/UARTO > PTEQ.19) 568 B
ONP PTB3/ADCO_SE13/12C0_SDAUARTO CTS/UARTD COL/FTMU FLTO E4 TEO/SDHCO DI/TRAGE CLKOUT/RTG CLKOUT P
F11 PTEO/ADC1_SE4A/SPI1_PCS1/UART1_TX/SDHCO_D1/TRACE_CLKOUT/I2C1_SDA/RTC_CLKOUT g5 Gt DOAAACE B3
11| PTB6/ADC1_SE12/FB_AD23 PTEY/LLWU_PO/ADC1_SESA/SPI_SOUT/UART1_RX/SDHCO DO/TRACE D3/12C1_SCLISPI1_SIN |—E5 OHG0 DOLKTRACE. D2
- 17| PTBADCY. SET9FE A2z PTE2/LLWU_P1/ADCO_DP2/ADC1_SEGA/SPI1_SCK/UART1_GTS/SDHCO_DCLK/TRAGE D2 |—F5 OHGO CMD/TRACE DT 5
= N ST TGS £i0 RT3 _RTS/FB AD21 PTE3/ADCO_DM2/ADCT_SE7A/SPI1_SIN'UART1_RTS/SDHCO_CMD/TRACE D1/SPI1_SOUT 7 DHGO DITRACE. DO P
N B PGS0/FBa ADID 10 PTBa/SPH PCS DARTS _CTS/FB_AD20 PTE4/LLWU_P2/SPii_PCSO/UART3_TX/SDHCO_D3/TRACE DO [~G4 TE5 SDHGO D3 P
N B Eat Sa AT Cio-] PTB10/ADC1_SE14/SPI1_PCSO/UART3_RX/FB_AD19/FTMO_FLT1 PTE5/SPI_PCS2/UART3_RX/SDHCO_D2/FTM3_CHO [F5
N BT TMG. 1114 1| PTB11/ADC1_SE15/SPI_SCK/UART3_TX/FB_AD18/FTMO_FLT2 PTE6/SPI1_PCS3/UART3_CTS/I250_MCLK/FTM3_CH1/USB_SOF_OUT
NG TB13/FTMO_CHS 11| PTBI2UART3 RTS/FTM1_CHO/FTMO_CH4/FTM1_QD_PHA K3 PTE16/UART2 TX PTE16
=- PTB13/UART3_CTS/FTM1_CH1/FTMO_CHS/FTM1_QD_PHB PTE16/ADCO_SE4A/SPIO_PCSO/UART2_ TX/FTM CLKINO/FTMO_FLT3 |y 1 FTE7IUARTS X i
PTB16 SPIL SOUT/EBa ADTT B10 PTE17/ADCO_SESA/SPI0_SCK/UART2_RX/FTM_CLKIN1/LPTMRO_ALT3 3T T T FIei8UARTS OIS B Ty
NaiEn e i Eo | PTB16/SPI1_SOUT/UARTO_RX/FTM_CLKINO/FB_AD1ZEWM IN PTE18/ADCO_SEBA/SPI0_SOUT/UART2_CTS/12C0_SDA
N PTBTe 1250 TX BOLKIFBa ADTS Do | PTBI7/SPI1_SINUARTO_TX/FTM CLKIN1/FB_AD1GEWM OUT ‘ PTE16 R243 0 UART2 TX UART2/5_TX
Rtreis 150 TX FSTBE OF 6 Co | PTBIBICANO_TX/FTM2_CHO/I2S0_TX_BCLK/FB_AD15/FTM2_QD_PHA BTETT Roty T UARTS B URRTZE R UART25 TX 58
NG s F107] PTB19/CANO_RX/FTM2 CH1/12S0_TX FS/FB_OE/FTM2 QD_PHB FTETS Rate 0 UL S5 E 1 URRTZECTS B UART25 RX 58
NGz Fg| PTB20/SPI2_PCSO/FB_AD31/CMPG_OUT ATGR Baa UMD ETe b T URRTZE RIS B UART25CTS B 8
NG Fa| PTB21/SPI2_SCK/FB_AD30/CMP1_OUT UART25 RTS B &
PTB22/SPI2_SOUT/FB_AD29/CMP2_OUT Ro42 o L
NETEZ PTE23FEn_ADZE EB | pTB23/SPI2_SINSPI0_PCSSFB_AD28
" NET NAMES PIN FUNCTIONS USED -
C218| | 18PF EXTAL3?
Bl XTAL32 Lq | EXTALG2 PIN FUNCTIONS USED NET NAMES
one T XTAL32
Y200
UL [N Eee—
32.768KHz RESET
R224, 33 K21 USB RDP Fi
c212]| 18PF_° R226 3 \/33 K21 USE FON_Fz | USBO.DF .
Al - 23338 3
DNP DODDAD 14
22222 2
RESET B
578 RESET B &K L5l fid
? R2d6 u
100
A
*= -
3V3 USBSW.
" “freescale"
K21_MICRO_USB_DP samiconducior
6 K21 MICRO_USB DP <<>>ng—gm—7 D VOUT 3v3
6 K2 MICROUSBDN (KOS —=rroobDn 6 4
J2a |_ICAP Classification: ECP FIUQ: X PUBL:
& USBODP «)Wusao o 1 Drawing TH
- SRC_SEL 2 Default: 1-2; use micro USB connector
8  USBODN 319|  (shuntfrom 2-3 to use TWR USB pins) — TWR-K21F120MA
age Tile:
HDRTH 1X3 MK21FN1MOAVMC12 120MHz 121BGA MCU
= Sze | Document Number Rev
c SCH-28703 PDF: SPF-28703 A
- [ Sheet 4 o 8
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468

468

478

A1 V_BRD
PTA[0.29] <K N\ 10.0K
MCU_PWR MCU_PWR ) PIN FUNCTIONS USED NET NAMES
PSV_TRG_USB i
1 JTAG TMS/SWD DIO PTA3
R215 3108 JTAG TCLK/'SWD _CLKIEZP GIK PTAQ
100K 5100 JTAG TDO/TRACE SWO/EZP DO PTAZ
% DNP S JTAG TDUEZP DI PTAT
PTA4 _EZP CS B R216, 0 EZP CSRB  xev - e 7 2 RESET B
CLKOUT 0
Defauit: no shunt 1 TGT_PWR I ° o 0
(Disconnect Target Power) S D1 3
D2 2
HDR 1X2 TH JTAG/EZPORT 120 D3 1
HDR_19P
PTE[0..18] <K
RESET B <K
e BRD
JM[1..44)
/ N
On Board OSJTAG/Serial Bridge
U PIN FUNCTIONS USED NET NAMES
P5V_USB O Q
JM14_SCLK OUT__R19 4.99K S JTAG TCLK PTA
OSJTAG Rev = 1 Board ID = 15 JM11_TCLK EN
8 JTAG TDI PTAI
JM13DOUT v
? Re23 P R221 P R219 ? R0t P R203 JMi5_OUT EN o8 JTAG TMS PTA3
100K > 10.0K o 10.0K 100K S 10.0K 26 _BRK TMS or
DNP
JM34_TXD RXD EN 1 a 3 BRDG_RXD 0 UART2 RX_UART255 RX
OSBOM REV2 __JM42 JM8 T TXD1 2 :25 z UART2/5 RX 48
OSBDM REVI __JWa1
OSBDM REVO ___JM40 ] SN74LVC126APWGA
BRD ID1 ez V_BRD
P5V_USB BRD 1D0 25 1 UART/USB
T . ’ us ) PSV_SW  V_BRD BRIDGE
2 R222 R220 R217 R202 R204
100K p 10.0K 9 10.0K 13K » 18K 5 1 10.0K
C205 C206 c200 OIR VCCA 75 .
0UF 0AUF 0.1UF vees 5
= = = JM9_ T RXD1 g A a4 BRDG_TXD UART2 TX _ UART2/5 TX UARTZ5 TX 48
|| 200 f GND PIN FUNCTIONS USED  NET NAMES
= SN74LVCTTa5
= V_BRD
8k &—o
8 TTXD1 SE 23 5V EN JM23
FIYE T RXD1 PTEOMXDI 2 PTBOMISO2/ADPO 754 VTRG EN 24 PSV_SW  V_BRD
PTE1/RXD1 5 PTB1/MOSI2/ADP1 |55 BRD 00 M5 U4 ® R36 TDO
1 TOLK EN XT1| PTE2TPMICHD 3 PTB2SPSCKZ/ADP2 755 BRK TS 26 5 1 10.0K
B D PTE3TPMICH1 8 PTB3/SS2/ADP3 5 ] N~ DIR VCCA [5
PTE4/MISO1 > P vces R39
3 DOUT RS i 28 VTRG IN 28 5
4 SCLK OUT ESMOSI P! JMi2_ DN 3 4 DO R JTAG TDO PTA2
5 OUT EN PTEG/SPSGK1 2]A 8 P3Va
PTE7SS1 ) OSBOM REVO JM40 GND \_BRD PIN FUNCTIONS USED  NET NAMES
1 OSBDM REVI ___JWia1 SN74LVC1Ta5
4 PTC1SDA 725 OSBOM REVZ W42 =
X2 Frfiovncrs Prosoe |2 x & 3 hao
D2 [ P’
*—8 PTFarTPM2CHO PTC4 [z TRESETOUT .o Tk 330
%—" PTFs/TPM2CH1 PTCS/RXD2 [——X ey n
i
21 5V FAULT 21 29 TPWR B JM29 RS1 RESET B 2
JM22 VTRG FAULT 22| PTGOKBIPO PTDO/ADPE/ACMP+ 730 STATUS B JM30 n RESET
34 TXD_AXD EN 347| PTGI/KBIPI PTO1/ADPY/ACMP- 753 TRESET IN JM33 JM1_TRESET OUT RST_BD 1 Qi
35| PTG2/KBIPG PTD2/KBIP2/ACMPO MMET3904LTIG
JMBO_XTAL X 7| PTGSKER? = cs MANUAL <
JWB0_EXTAC JM60_IRQ_B 2 I il
- 38 | PTGSEXTAL IRQITPMCLK |2 — ?US%K 0107 2 RESET 37RANGE
RESET P3g———
z 36 5 <
R4 1M . VUSB3V3 2|, o BKGDMS 5 PSV_USB swi 4
AN 214, 33 JWBU DN 1g | VUSB33 o £ o PSV_SW  V_BRD 1 PBswich ol
R213 33 JWE0 DP 19 | USBDN ? & 2 = U201
AN B Useop 8.2 @ 5 4 =
228 u S Ra7 DIR VCCA [5 =
Y2_aMz >>> @ 10.0K vees atseT B
' £ gyl MCssosIMeOCLD JM33  TRESET IN s ol
T
M _BKGD o4 = SN74LVC1T4S BOARD POWER SELECTOR TABLE
c2 c3 c202 c204 =r1000PF P )
18PF 18PF 10UF 0.1UF = €% % Shunt | V_BRD Source
%5
L ed STATUS 1-2 |VOUT_3V3 (from MCU)
;. S2 st Py YEUGAN PE s
£8 JM30 STATUS B Rd0 10K ST ¢ A
1[ool2 P5SV_USB | 88 3-5 3.3V from regulator (default)
3 3 - xx P2 LED-YELOW
5 3 JM29 TPWRB R4 10K c A
o o 2 TP3 P5V_USB HDR TX2 TH 5-17 1.8V from regulator
1050170001
T i onp HDR_2X3 M60 TPWR
g USBVBUS e JMEO BDM Bootload M2t 5V FAULT V_BRD can also be sourced by removing all
S USE N et Enable JM22 VTRG FAULT P5Y_SW shunts and applying an external supply
o - 330 OHM voltage to pin 5 with the associated GND
% é P " b2 Ths This TPE 7206 100K 5V EN 23 . U202 , e connected to pin 6.
Iz b B ] R205, 100K VIRG EN  JM2¢ ENA - FLGA DNP (Note that the RESET LED (sheet 5), the four
L @ SP05038 JM24_VTRG EN __ R218, 22K 4 =
~ o AAA ENB  FLGB user LEDs (sheet 7), and the accelerometer
= — = = = = Ty N ouTA (sheet 7) are powered by P3V3 and will not
> ] Q200 s Eerse oo outs work when using only an external source.)
USB-SHLD 1~~~z ELE PS _SENSE 1 MIC2026-1YM
AAAS = ,
330 OHM TP7 -
DNP  P5V_TRG_USB POTCTI5T P5V_ELEV
8  ELE_PS SENSE = D3 MSSIP3L
P5V_TRG_USB A _pr C
Ll
K21_VREGIN >>K21_VREGIN 4
VOUT 3v3 P11
4 voursw Default: 3-5 DNP V_BRD 9
P10 @ DNP Pava (Power from
VSRC_SEL LP 3.3V regulator) ) PU_PO_LED -
Default: 1-2, 5-6 m . =4
(Power from OSBDM USB - ™
supports K21 USB Host mode) 1 2 VREG_IN J7 270 YEL/GRN - fl’ eesca’e
samiconducior
Calggde 1 cat6 1[ool2 c1o c201 c203 c21 caz2 D4
6 PovKet USB P5V K21 USB 51997 " " 10UF KD 10UF 01UF 01UF 0.1UF 0.1UF <] POWER ON
715018 U203 U204 . 5 o186 [’
| TAB TAB = 716048—x o 1P Ohssitoatan: ECP; FIUO: X PUBL
USB0_VBUS HDR_2¢ VIN 3 f 5 pivs = = = = = °L 7]
8 USBOVBUS ouTPUT ' HDR_2x4 - TWR-K21F120MA
VREG IN GND A.L = Page Tile:
SELECTOR TTCRI0AS.IWS 20018 I i BOARD POWER Note that not all functions of the board will operate at 1.8V. OSJTAG/PWR/V-TRANSLATORS
iz L SELECTOR Also, please check that tower boards used with this board Size | Document Number Rev
= = . . c SCH-28703 PDF: SPF-26703 A
(See Table) have the correct I/O voltages when this board is set to 1.8V.
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478

458

PTC[0..19]

PTE(0..18]

<«

<«

458 PTA[0..29] <<>)—\

PTB[0.23] <KD,

478

478

PTDI0.15] (> et

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 Sw3
10.0K P200
NET NAMES PIN FUNCTIONS USED 4 == 1 PTC6
PTES SDHCO D2 4 L—]
PTE4 SDHCO_D3 | DAT2 - s
PTE3 SDHC0_CMD i CD/DAT3 &
3 | CMD = PB switch
VSs1 3
VDD 8
PTE2 SDHCO DCL N
o oK = o sw2
PTEY SDHCO DO e &3
o o
PTEQ SDHCO D1 8 DAT1 883 4 ) 1 PTC7
416 2= MMC-SD Connector 1 3z
Default: None PB switch
HDR 1X2 TH
NET NAMES PIN FUNCTIONS USED =
PTC18 SD _CARD DETECT
PTC19 SD_CARD WP R44 470K SDb_WP_R
K21 USB Interface (Host or Device)
PTC8
K21_USB_ENA - K21_USB_FLGA
1 — 1
2 — 1 ENA FLGA 2 —
K21_USB_ENB -
o] J PSV_ELEV R236= AAI0.0K 4 ENB FLGB ol
10.0K - 7 8
922 IN OUTA 3
HDR 1X2 TH 6 5 HDR 1X2 TH
Default: 1-2 GND __OuTB
(Enable USB Power) = MIC2026-1YM Default: 1-2
= (Enable USB Flag)
L3
K21_USB_VBUS geoonm P5V_K21_USB
1 1| A 1 2 _Ka1 |
K21_MICRO_USB_DN >> oL °
2 = — <>> K21_MICRO_USB_DN
3 K21 MIGRO S8 DP K>> K21_MICRO_USB DP
4 o o < us
5 A A SP05038
MICRO USB AB 5
J19 L4
K21_USB_SHLD 1 [~ ~2 .,
L
PTD7 K21_USB_ID_J 330 OHM
HDR 1X2 TH
GPIO Header
PTA29
J20
1 o PTA29
PTB7. PTB7 3 ADCO DP
PTB22 PTB22 5 0. 1
o ADCO_DP1 4
PTB23 PTB25 7128 DC0DWT gg ADCO.DR1 4
[
PTC18 PTC18 ADC1_DP1
PTC19 PTCI9 o DCT DWT ;; AocLoR 4
° K
PTE16 PTE16 ADCO_SE16
PTETT PTEIT 9105720 DOCT_SETEADCY_SE §§ ﬁgg? SEJSADCDASEZZ
PTE18 PTE18 1 150 22
PTD12 PTD12 23 o 24 PTD13
HDR_2X12
PTD13
-
-
- ~
Z " freescale
‘samiconducior
jcation: FCP: FIVO: X PUBL.
Drawing Til
TWR-K21F120MA
Page Tille:
Peripherals
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468
468

468

48

458
48

48  ADC1_.DPO/ADCO_DP3 <K

V_BRD

GENERAL PURPOSE

J0 VDDA TWRPI
V_BRD V_BRD
Default: 1-2 1 V_BRD
V_BRD (Remove to measure 2
TWRPI current) R8
HDR 1X2 TH 0 2 R6 2 R7
o R9 470K 470K
2 R10 PSV_ELEV " 5 - 10.0K 5
10.0K =&
2l s
\ 5 7 NET NAMES PIN FUNCTIONS USED \ PIN FUNCTIONS USED NET NAMES Note: The TWRPI connectors are powered
g OO G| PINFUNCTIONS USED  NET NAMES PTC10 12C1_SCL g o 12C1_SDA PTCI11 by ViBRD which may be 1.8V or 3.3V.
7123 TWRPI ADCO__ ADCO SE8PTBO 7123
PTB1__ ADCO SE9 | TWRPI ADCI PTB17 SPIT SIN SPI1 SQUT PTB16 ;
o TWRPL ADC2 ADG1 DPOIADCO DP3 s SRS o ook e Not all TWRPI boards will work at 1.8V.
o o
PTB3 TWRPI GPIOO TWRPI GPIO1 PTCO .
ADGODPY <K ADCO_DPO TWRPI DO el TWRPI D1 ADGO_DIMO PTCIE TWRPI GPIO2 3 TWRPI GPIO3 o m— Check that TWRPI boards will work at 1.8V
9 20 A, 9 TWRPI_GPIO5 PTB12 i i i
NET NAMES PIN FUNCTIONS USED o7 PTB13 TWRPI_GPIO4 ° before using them with this board when
— V_BRD is jumpered for 1.8V.
CON_2x10 CON_2x10
RESET B <K DNP
ADCO_DMO << 0 BS 3> ClKINO 48
PTB0.23] < L 2 2 < ) .
PTC[0.19] <K < L /
R A
ACCELEROMETER
V_BRD
P3v3
v BRD i V_BRD POTENTIOMETER
+|eC7 o
c8 1o
470F 01UF 01UF -| R
2 Rs3 5K
10.0K = = = 2 POTY ADCO SE12 PTB2
NET NAMES PIN FUNCTIONS USED DNP N
<
ur bl ol [
PTC10 1201 SCL 4 S o CIUF iz
PTCT1 __12C1 SDA 61 Soh s S FIDR X2 TH
s 18 = Default: 1-2
ACC_SA0 7 1 ACCL_INT1 1[ool2 PTBO (Enable Potentiometer
SAO INTI 79 CCLINTZ 3] ["a PTB1
INT2 0
Al BYP.
CC ¢ 2 o NC3 g—x HDR_2x2
R57 ees [is % Default: 1-2, 3-4
10.0K o8N8 1345 % (Enable Accel Interrupts)
c13 222 NC15 g%
0.1UF 560 NC16 [——X
MMABISTA |
LEDS
P3V3 P3V3 P3V3 P3V3
R45 R48 R52 R54
1.0K 1.0K 330 270
& & &l &|
=i 3| 8 &l
4 = g =
< < < <
D5 D6 D8 D9
W vELGRN W LD YELLOW W ORANGE W sLUE
< | v <
4 | 4 4
ol ol o ol
Default: 1-2, 3-4, 56, 7-8
(Enable LEDs)
415 -
i Hood—ttrrime >4
P05 3 3 ] - ™
FTD6 5 O1% TED_J PTD - ffeescafe
PTD7 71ools TED_J PTD7 oot febiod
HOR 2x4 jation: ECP: FIUO: X PUBL
Drawing il
TWR-K21F120MA

Page Tille:
Sensors

Size | Document Number
c SCH-28703 PDF: SPF-28703

T Sheet of

7




5

4

PTA[0..29]
PTB[0..23]
PTC[0..19]
PTD[0..15]

PTE(0.18]

ELE_PS_SENSE

UART2/5_RTS_B

a7

4

CLKINO

DAC1_OUT

PTA[0.29

« <
« PI80.23)
N
« PTC[0.19]
« PTD[0.15]
PTE[.18]
« \
P5V_ELEV PSV_ELEV P5V_ELEV PSV_ELEV
Pav3 P3V3 Pav3 Pav3
J14A 4148
B1 Al
o] 5.1 5V_2 2| 5v.3 V_4
B3| GND_1 GND_9 Fas— GND_17 GND_25
1 3.3V_1 3.3V 4 3.3v.8 3.3V_11
4 & E K B
ETNAMES PIN FUNGTIONS USED B4 | ElE Ps sense 1 33vs A PINFUNCTIONS USED  NET NAVES ELE PS_SENSE 2 33V 12
= soite ] me so
B11 SCK 87 x A 12C1_SDA PTG 1 3 )
SDHC_CLK/SPI1_CLK 12C0_SCL I ART URRTIE TS B %5 SPI2_CLK 12C2_SCL {5
N\ e, et B8 | SoHC Da/SPIT Cst 12C0_SDA [ A2 LTS B —— S>UART215 CTS B 4 %—Dg| SPl2_CSt 12C2_SDA [Gg~X
i e B0 SDHC D3/SPIT GPIOSIUART1_CTS [a1g PTES *prg] SPl2_CSO GPI025 |G X
B N B11] SDHC_CMD/SPI1_MOSI GPIOB/SDHC_D2 377 SThrT X311 SPl2_MOSI ULPLSTOP 11X
SDHC_DO/SPI1_MISO ~ GPIO7/SD_WP_DET X1 SPI2_MISO ULPLCLK [
il 1
*BI24 et coL 1 ETH CRS FATSX *Bia) ETH COL 2 GPI026 2%
XBia ETH RXER 1 ETH_MDC 1 [Fa1q X *Bia¥ ETH RXER 2 ETH_MDC_2 G4 %
XBie ETH_TXCLK 1 ETH_MDIO_1 [~Ajg < X BieH ETH_TXCLK 2 ETH_MDIO_2 [G1g X
XBi6 | ETH TXEN_1 ETH_RXCLK 1 zﬁ ; 5| ETH TXEN 2 ETH RXCLK 2 fE7g X
17| ETH_TXER ETH_RXDV_1 [ta77 7| Gpiots |_RXDV_2 (g7 X
UART2/5 RTS B UART? RIS B XBig| ETH_TXD3 ETH_RXDS [Fa15 X % Bia| GPIO19/SDHC D4 GPIO27/SDHC_D6 [G1a %
XBie| ETH_TXD2 ETH RXD2 [Fa1g X *Bie-| GPIO20/SDHC D5 GPIO28/SDHC D7 [Gig %
PTE ‘ X B3g] ETH_TXD1_1 ETH_RXD1_1 [Faz0 X Fop| ETH.TXO12 ETH_RXD1_2 [Fgpg X
‘ XBar| EHTXO1 ETH_RXDO 1 eg57X 1250 MOLK _ PTCB Koar|EHTXO02 . THRXCO 2 fear
PTAS 32| GPIO1/UART1_RTS 1250_MCLK [~a57 1250 TX BOLK_FTE18 D52 | ULPLNEXT/USB_HS DM ULPI_DATAO/I2S1_MCLK |Gz X
ELKIND 1 B33 | GPIO2/SDHC_D1 1250_DOUT_SCK |a55 X Te —Flois %D ULPLDIRUSB HS_DP ULPI DATA1/1251_DOUT_SCK [G33 %
1 Boa 12S0_DOUT WS [a54 %0z UPLIDATASUUS HS vBUS ULPLDATA/2ST_DOUT WS [~Gag X
Bae CLKINO 1250_DINO [Ha5s Dog | ULPLDATAG/USB_HS ID ULPI DATA3/1251_DINO g5 X
PTEQRTC CLKOUT 825 X A25 1280 AXDO _PTCS 25 LI HS| LI N 25
26 | CLKOUT! 1250_DOUTO pze 1550 TX00 SteT X Diag] ULPL_DATA7 ULPI_DATA4/1251_DOUTO [~
PTB0 ADCO SE8 0 A1z Reey | [T By | GND. GND_12 ["A57 RAZ7 0 R211 ADCO DPO 47 Scer) GND-20 ND 28 | 7Go7
PT81 __ADCO SE3 0 Ri2___RB2S 828 | AN7 RA28 0 R212  DV0 28 | LCD_HSYNC/LCD P24 ANT1 [ Gog 2
PTB2 __ADCO SE12_0 R4 RBpo | | Bag) ANG RA29 0 Ro08 _ADCT DPUADCO DP3 ADC0_ MO\ oco D29 LCD_VSYNGILCD_P2s ANIO [ Gpg ¢
| PrBs _ADCO SE13 0 Ra_Reso | | B30 ANS RA30 0 "8 R209 _ADCT_DMOTADCO DW3 ADC1_DPO/ADCO_DP3 47 X D30 AN1S ANO (530 %
B3| AN4 RO OUT ADC1_DMO/ADCODM3 4 X ANT2 ANB {37
DAC1_OUT 32| GND_5 T DACOOUT 4 t—— Dz | GND_21 GND 29 [z —%
= Bas | DACT FIM CHI  PTAI3 % Das| LCD_CLKILCD_P26 GPIO29/UART2_DCD [-Ga5%
£ Baa | TMRS FTMI CHO __PTAI2 fomiczm RIS MRS " Gaq 20
PTA14 B35 | TMR2 PTAI5 o35 | TMA1o TMAB "G5
5TAZ —FTHG CHF - | | 56| GPIO21 GPIOS0/UARTS DCD [Gog< | |
PTD6__FTM0 CHE B37 | Jov:2 MO CH3 C. a7 | 3ou.0 i [Fears,
1 B38 v TMO CH2. C: oy 15 )
PTB13 FTMO CHS 839 | PWMS TMO CH1 C: forsccm R PWMIO ["Ggg X
PT812_FTMo_CH4 B840 | PWMS A TMO_CHO C ZDag | P13 PWMS ["Ga0 %
Gl URRTD B e ANTOPX i v UART2 RXDITSI0 S
c )_f )| 4 _f _f 4
Ni a % CANO_TX UARTO TX (A4 P %22 canz TX UART2 TXDITSH1 [-aeX
£ —épm o X-Ba3 1WIRE UART1RX [Fag e ATz T > UART25RX 45 % D447 LCD_CONTRAST UART2_RTSTSI2 fFGaq <
oS o0T SPI0_MISO/IO1 UARTT_TX [ VeSS UART25TX 45 %Bae¥ LCD_OELCD_P27 UART2 CTSITSI3 [G4g X
Sl PoS0 SPI0_MOSI100 VSSA g, VODAR o R DNP %Dig | LCD_DOLCD PO UART3 RXDITSI gzg <
Sl pest SPI0_CSO VDDA |4 5 R BNP VDDA 47| LCD_DI/LCD_P1 UART3_TXD/ITSI5 47X
510SCK SPIo_CSt CANT_RX [Fagg X % Bag] LCD_D2ILCD_P2 UART3_RTS/CANS_RX fEza X
SPI0_CLK CANT_TX 2z X PTDIS s * B9 LCD_DILED_P3 UART3_CTS/CANS_TX [FGa6 <
0 1201 SCL B850 | GND_© GND_14 50 PTA29 PTA14 1 S.Dso | SND-22 GND_30 "G50
50T oA a1 12C1_SCL GPIO14 [y T > %Ds1] GRIoz3 LCD_D4/LCD_P4 [—garX
b B2 | 12C1_SDA GPIO15 gy pTDI2 PTAIT —f—os Dsz | GPIO2¢ LCD_DS/LCD_P5 [gagx
= Ba5| GPIOS/SPI0_HOLD/IO3 ~ GPIO16/SPI0_WP/IO2 [ag5 BiE % D5 LCD_D121LCD_P12 LCD_DBILCD_P6 [~Gog X
E 2B54 | RSAV B53 GPIO17 " A5q USE0 DN HDRTFIX3 % bas | LCD_D13/LCD P13 LCD_D7/LCD_P7 frgaa X
= ‘ X-Bee| RSRV_B54 USBO_DM [ags USE0 OF > USBODON 4 % Bee| LCD_D14/LCD P14 LCD_D8/LCD_P8 [Gas X
PTB8 ‘ B56 | IRQ! USBO_DP [ “a55 USBU_VEU: QR USBODP 4 Default: 1-2 *Dag | IRQ_P/SPi2 CS2 LCD_D9/LCD_P9 [~Gag X
86 1 557 IRQ_G USBO_ID Hxso< T > USBOVBUS 5 e At for % b7 IRQ_O/SPIZ_CS3 LCD_D101LCD_P10 [gerx
1 Bsg ) QF USB0 VBUS [ asg 1250 RX_BCLK__PTC6 RESET_OUT_B) iﬂﬁ' IRQN LCD_D11/LCD_P11 *X‘WX
PTAS a9 IRQ_E 12S0_DIN_SCK 29 R B BS- PTGy 2o IRQ M 251_DIN SCK [g2g
P14 860 ) 100 1280 DIN_WS ["A60 1250 RXD1 __PTCIT Zoeo ) AL 281 DIN WS [7555 ¢
o1 IRQ_C 1250_DIN1 *Der IRA_K 12S1_DINY g1 <
A6 [ | Ber ) RO 1020 DNt A6 1250 TXD1 __PTCO forin i DINT"Ce1 2%
- PTCE 0~ oR207[ RBEZ ] B62 ) IRQ.B 1280_DOUT! [ ~pgo u RESET B 457 TP o6z RQ_J 1251_DOUT1 [Ge7
Srce A AT ek L0 RSTIN Fags RESET OUT B . NP Des | IRQ_I LCD_D151LCD_P15 [Ggg X
P10 B ALE T Bea | EBI ALE/EBI CST RSTOUT [~agq % Dga| LCD_D1BILCD_P18/SD_RX 0+ LCD_D16/LCD_P16/SD_GND [~Ggq X
EBI CSO CLKOUTO *Bez| LCD_D19/LCD_P19/SD_RX 0- LCD_D17/LCD_P17/SD_GND [-ggg X
PTDi__FBa CS0 B Iy T8 [Fass 1 clkout PTC3 CLKOUT | *oes | [ces™ |
866 ) 15 ["A66 66 [ ) 31 [Cop
5 FBa ADIS T 67| EBLADI5 EBI_AD14 [~ag7 e % Dg7| EBIAD20/LCD_P42/SD_GND  EBI BE 32 24/L.CD_P28/SD_TX 0+ [ggr X
H T EBIAD13 [~aeg T % Des| EBLAD21/LCD_P43/SD_GND  EBLBE 23 16/LCD_P29/SD_TX 0- Ggg X
0 T EBIAD12 ETIT % Do | EBIAD22/LCD_P44/SD_RX 1+ EBLBE 15 8LCD_P30/SD_GND Ggg <
2 T EBIAD11 T % B7g- EBLAD23/LCD_P45/SD_RX 1~ EBLBE 7 O/LCD_P31/SD_GND gvg X
0 T EBI AD10 DS %71 EBLAD24/LCD_P46/SD_GND  EBI TSIZEOLCD_P32/SD_TX 1+ a1 <
\ B EBI AD9 e %757 EBLAD25/LCD_P47/SD_GND  EBL TSIZE1/LCD_P33/SD_TX_1- Feva X
\ EBI AD8 DT % D75 EBLAD26/LCD_P48/SD_RX 2+ EBI TSILCD_P34/SD_GND [~G25 X
\ EBI AD7 aasl % D74 EBLAD27/LCD_P49/SD_RX 2- Bl LCD_P35/SD_GND |Gz X
EBI AD6 T 5 %57 EBIAD28/LCD_P50/SD_GND EBI TAILCD_P36/SD_TX_2+ [Gyg X
QO— EBI ADS %76 EBIAD29/LCD_P51/SD_GND EBI GS41LCD_P37/SD_TX_2- g%
EBIAD4 2 DS %577 EBIAD30/LCD_P52/SD_RX 3+ EBI CS3/LCD_P38/SD_GND g7 X
— EBI_AD3 1 FBa AD3 b7 | EBLAD31/LCD_P53/SD_RX EBI CS2/L.CD_P39/SD_GND [g7g %
EBI AD2 1 2 AD2 %79 | LCD_D20/LCD_P20/SD_GND EBLCS1/LCD_P40/SD_TX 3+ [Grg X
EBIAD1 1 T % Bgg| LCD_D21/LCD_P21/SD_REFCLK+  GPIO31/LCD_P41/SD_TX 3- [ggo X
EBI ADO 1 00 X Dg1| LCD_D22/L.CD_P22/SD_REFCLK-  LCD_D23/LCD_P23/SD_GND gg1 <
aND 16 Loz Gip-2¢ e e
NET NAMES PIN FUNCTIONS USED 337 33V_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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Drawing il
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