Table of Contents

2 Notes

3 Block Diagram

4 MCF51JF 64pin MCU & SKT
5 | MCF51JF 44pin MCU

6 | USB/OSBDM/V-TRAN/PWR

7 | Peripherals

8 Sensors

8

Elevator Connectors

1
Revisions
Rev Description Date Approved
Proto Release 23-FEB-11 | J.H.
Proto Update 13-APR-11 | J.H.
Proto Update 26-APR-11 J.H.
D]
c
e
B
-, Microcontroller Solutions Group A
- ™ 6501 William Cannon Drive West
Z “freescale” | i
samiconducion
[This contains i ion proprietary to Freescale Semi and shall not be used for
i ing design, p or in whole or in part without the express written permission
pf Freescale Semiconductor.
ICAP Classification: FCP: FIUO: X PUBI:
Designer: Drawing Title:
oy Hartgoen TWR-MCF51JF
Drawn byi Page Title:
Jay Hartvigsen Table of Contents/Revisions
Approved: Size Document Number Rev
Marilyn Hubbard [¢] SCH-26990 PDF: SPF-26930 C
Date: Tuesday, April 26, 2011 [ Sheet 1 of 9
I 1




5

1. Unless Otherwise Specified:
All resistors are in ohms
All capacitors are in uF
All voltages are DC
All polarized capacitors are aluminum electrolytic

2. Interrupted lines coded with the same letter or letter
combinations are electrically connected.

3. Device type number is for reference only. The number
varies with the manufacturer.

4. Special signal usage:
_B Denotes - Active-Low Signal
<> or [] Denotes - Vectored Signals

5. Interpret diagram in accordance with American
National Standards Institute specifications, current
revision, with the exception of logic block symbology.

NET
P5V_USB
P5V_SW

P5V_TRG_USB

USBO0_VBUS

P5V_JF_USB

P5V_ELEV

P3V3

VOLTAGE
5V
5V

5V

5V

5V

5V

3.3V

V_BRD 1.8-3.3V

VREG_IN 5V
MCU_PWR 1.8-3.3V
VDDA 1.8-3.3V
VREFH 1.8-3.3V
VREFL oV
VSSA oV
GND ov

Power & Ground Nets

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. Goes to regulator input select header.

USB power from primary elevator.
Secondary input power. Filtered from JF micro AB USB connector. Goes to
regulator input select header

Power from the elevator boards.

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

Output of 1.8v or 3.3V 3 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.

MCU digital power. Filtered from V_BRD

VDDA power for MCU and analog circuits. Filtered from MCU_PWR.
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 Ground.
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V_BRD
I MCU_PWR TP4
@ oNP
151
Default: 1-2 1 MCU_PWR_J 2 1
(use v PRD) o MO
100 OHM@100MHZ TP9
HDR 1X2 TH c72 59 60 cs7 c75 63 DNP K VREFOUT 5
01UF 01UF 0AUF 0AUF 0AUF 0.1UF JF VREGIN 56
L L L L L L VOUT_3v3 § VOUT 3V3 56
= = = = = = o
VDDA ct1 c69
L50 T DNP 1: 2.2UF l: 0.1UF C78
2~~~ . 120 = = I 0.1UF
b 100 OHM@100MHZ HDR 1X2 TH
52 100 OHM@100MHZ  VREFH
/ K>>PTD[0.7) 56.7.89
c77 c73
A= ce7 A= oS 53 100 OHM@moMﬂf' 0.1UF 0.01UF K> PTED.7] 589
0.1UF 0.01UF
T TP10 DNP KO>PTF0.7] 58,9
L54 VREFL
2 vl ! . VREF_OUT
100 OHM@100MHZ |
= C70
= VESA 0.1UF
VSSA
™ <t |00 ~ [sel(=2} <|©|wn
" el M o B O o 1
56,789 PTAD.7] <K
N 3588 288 b 19 JE_VREGIN
567,89 PTB0.7] <K PTAO CHO/FBA AD15 7 9998 22922  WEO VREGIN 30 VOUT 3v3
- e A ADT S350 75 & PTA0/I2C2_SCUFTM1_CHO/FBA_AD15/1250_RX_FS £5u VOUT33
56789 PTC0.7] K \ BTA CHo/SPIT S5 5| PTA1/12C2_SDA/FTM1_CH1/FBA_AD16/12S0_RXD & 21 USBO DN 579
PTA CHa/SPIT_SCLK/IZ50_TX BOLK/EZP CLK_10_| PTA2/UARTI_TX/FTM1_CH2/SPIT_SS > USBO_DM =55 USBO_DP g;gUSBOfDN A
FTA CHaSPT IS0 T80 TX FSE2P B 71| PTAS/UART1_RX/FTM1_CH8/SPI1_SCLK/I2S0_TX_BCLK/EZP_CLK USBO_DP USBO_DP 7!
BTA CHE RSP MOSTT550 " TXD/EsF 50 T2 ADCO_SE2/PTA4/UARTT_CTS/I2C2_SCL/FTM1_CH4/SPI1_MISO/I280_TX_FS/EZP DI 18 DACO OUT
FTA SEQFBA ADIT 57 ADCO_SES3/PTA5/UARTI_RTS/I2C2_SDA/FTM1_CH5/SPI1_MOSI/CLKOUT/I280_TXD/EZP_DO DACO_OUT > DACO_OUT 57.9
TR T o ADCO_SEB/TSI0_CHO/PTAG/LPT_ALT1/FTM_FLT1/FBA_D7/FBA_AD17 5 1oC1 SDAFBA AD13 PTDO
ADCO_SE13/TSI0_GHS/PTA7/UARTO_TX/FTM0_QD_PHA/FBA D5 PTDO/UARTO_CTS/I2C1_SDA/RGPIOB/SPI1_SCLK/FBA_AD13/1250_MCLK/I2S0_CLKIN & 5eTSCL/FBA ADTA 5T
PTD1/UARTO_RTS/I2C1_SCL/RGPIOQ/SPI1_SS/FBA_AD14/1250_RX_BCLK 55 ADCD SES/TSIo CHT 51D
ADCO_SES/TSI0_CH1/PTD2/FTM0_QD_PHA/RGPIOT0/FTMO_CHO 57 B Ao FTD
PTBO  EZP CS B 35 ADCO_SE10/TSI0_CH2/PTD3/FTM0_QD_PHB/RGPIO11/FTMO_CH1/FBA_DB/FBA_ADO ft-55 ADCO SETT 51D
FTBT 750 G0 33 IRQ/PTBO/EZP_MS/12C0_SCL/EZP_CS ADCO_SE11/TSI0_CH3/PTD4/RGPIO12/FBA_D7 [¢5q ADCOSET2 FTD:
. BT Tl GHIgFBA CSo 39| TSI0_CH10/PTB1/SPI0_SCLK/I12C0_SDA/FTM_FLT2/LPT_ALT2/FTM0_QD_PHB/FB_CLKOUT ADCO_SE12/TSI0_CH4/PTDS/RGPIO13/FBA D6 57 DARTS X 20
PTos  FBA ALE 36| ADCO_SE17/TSI0_CH13/PTB2/SPI0_MISO/FBA_CSO ADCO_SE14/TSI0_CHE/PTD6/UARTO_RX/RGPIO14/FBA_D4 |55 UARTO CTS B 5T
- ADCO_SE18/TSI0_CH14/PTB3/SPI0_MOSI/FBA_CS1/FBA_ALE ADCO_SE15/TSI0_CH7/PTD7/UARTO_CTS/I2G3_SCL/RGPIO15/FBA_D3
PIB4 BKGD 45 | BrGDMS/PTB4 3 ARTO ATS B BTEO
brEs  XTAL2 . TS10_CHB/PTEQ/UARTO_RTS/I2C3_SDA/FBA D2 54 oo i
XTAL2/PTB5 TSI0_CHE/PTE1/SPI0_SS/FTM_FLTO/FBA_D1 |57 SR i
TSI0_CH11/PTE2/I2C3_SCL/FBA DO {5 & B
D 471 ExTAL2/PTES ADCO_SE16/TSI0_CH12/PTES/SPI0_MOSI12C3 SDAFBA OF ftas — BT
i 50 ADCO_SE19/TSI0_CH15/PTE4/UARTO_RTS/LPT_ALT3/SPI1_SS/FBA AD1 |53 FEAAD? Fres A
EXTAL1/PTB7/I12G1_SDA/TMR_CLKIN1 ADCO_SE20/PTES/UARTO_CTS/I2C1_SCL/SPI1_SCLK/FBA_AD2 ¢35 e SETTFEATDS i
ADCO_SE21/PTE6/UARTO_RX/I2C1_SDA/SPI1_MISO/FBA_AD3 [~ ADCO SESSFBAADA FTE7
. 51 ADCO_SE22/PTE7/UARTO_TX/PDBO_EXTRG/SPIT_MOSI/FEA_RW/FBA_AD4
XTAL1/PTCO/I2C1_SCL/TMR_CLKINO/RGPIO0
o P
PTG RESET B 24 RESET/PTCH CMPO_INO/PTFO/SPIO_SS/FBA _ADS [og - 5
PTC2 _ CMPO IN3/FBA AD18 57 RN PTF1/SPI0_SCLK/CMPO_OUT/FBA_AD6 ["55 SPI0_MISO/FBA_AD7 P
BTeT—CLROTTT950 TicIK 55 CMPO_IN3/PTC2/UARTT_RTS/SPI1_SS/RGPIO2/FBA_AD18/12S0_TX_FS CMPO_INT/PTF2/SPI0_MISO/FBA_AD7 ¢33 2Pl MOSIFEAADE 5
- &5 PTC3/UARTO_CTS/RGPIO3/SPI0_SCLK/CLKOUT/USB_CLKIN/I250_MCLK/I2S0_CLKIN _CMPO_IN2/PTF3/SPI0_MOSI/RGPIOT/FBA_AD8/I280_TXD 25 STEAFBA ADIS oTE
FToe—PTCSeNT IS &4 PTC4/UARTO_RX/RGPIO4/SPI0_MISO/PDBO_EXTRG PTF4/UART1_CTS/SPI1_SCLK/FBA_D3/FBA_AD19/1250 TX_BCLK [2g UARTT FXESATW G BT
FTee 1300 SCLFBA ADTT PTC5/UARTO_TX/RGPIOS/SPI0_MOSI/CMT_IRO PTFS/UART1_RX/SPI1_MISO/FBA_D2/FBA_RW/I250_RXD [~go DARTI X FBAADS oTF
P67 1260 SDAFBA-ADTE - PTC6/UARTO_TX/12G0_SCL/RGPIOB/SPI1_MOSI/FBA AD11 PTF6/UART1_TX/SPI1_MOSI/FBA_D1/FBA_AD9/I2S0_RX_FS |57 PTEEBA ADTO S5
PTG7/UARTO_RX/I2C0_SDA/RGPIO7/SPIT_MISO/FBA_AD12 PTF7/UARTO_RTS/SPI0_SS/FBA_DO/FBA_AD10/1250_RX_BCLK
MCF5TJFT28VLH
ai6 64 PIN LQFP MCU
vz x1L 0 XTAL2 pTEs | ]
VDDA  MCU_PWR VREFH
1
xi = = =
8.00MHZ 2 Ri5 VSSA VREFL
1.0M .
EXTAL2 pTEs | /]
8 DNP o|_|¢ /ol ~|[ oo < |o|w!
s el B e B O o 1
<-N® <o T
[aj=Yayal BNDDAND > 19 JF_VREGIN
o . [aY=f=1=] DHHDD D wido VREGIN
L0 e s T PTAO/I2C2 SCLFTM1_GHO/FBA AD15/1250 RX FS >>>>  >=== gL VOUT33 {22 YOUT 3v3
- e 5| PTA1/12C2_SDA/FTM1_CH1/FBA_AD16/12S0_RXD g 21 USBo DN
= e e eI T5Ss T BEIRESP GIk—6| PTA2/UART1_TX/FTMi_CH2/SPIT_SS > USB0_DM
ar: o o0 X BOLKELE CLK 10 | PTAY/UARTI_RX/FTMI CHB/SPIT_SCLK/I2S0_TX BCLK/EZP_CLK UsBo_DP |22 tsEo OP
BTA e SP MOS0 " TXD/EsF 50 T2 ADCO_SE2/PTA4/UARTT_CTS/I2C2_SCL/FTM1_CH4/SPI1_MISO/I280_TX_FS/EZP DI 18 DACO OUT
- s 55 ADCO_SE3/PTA5/UARTI_RTS/I2C2_SDA/FTM1_CH5/SPIT_MOSI/CLKOUT/I2S0_TXD/EZP_DO DACO_OUT
TR T o ADCO_SEB/TSI0_CHO/PTAG/LPT_ALT1/FTM_FLT1/FBA_D7/FBA_AD17 5 1oC1 SDAFBA AD13 PTDO
ADCO_SE13/TSI0_GHS/PTA7/UARTO_TX/FTM0_QD_PHA/FBA D5 PTDO/UARTO_CTS/I2C1_SDA/RGPIOB/SPI1_SCLK/FBA_AD13/1250_MCLK/I2S0_CLKIN & 5eTSCL/FBA ADTA 20
PTD1/UARTO_RTS/I2C1_SCL/RGPIOQ/SPI1_SS/FBA_AD14/1250_RX_BCLK 55 ADCD SES/TSIo CHT 51D
ADCO_SES/TSI0_CH1/PTD2/FTM0_QD_PHA/RGPIOTO0/FTMO_CHO 57 B Ao FTD
PTBO  EZP CS B 35 ADCO_SE10/TSI0_CH2/PTD3/FTM0_QD_PHB/RGPIOT1/FTMO_CH1/FBA_DB/FBA_ADO ft-55 ADCO SETT 51D
FTe1 750 G0 33 IRQ/PTBO/EZP_MS/I2C0_SCL/EZP_CS ADCO_SE11/TSI0_CH3/PTD4/RGPIO12/FBA_D7 [¢5q ADCOSET2 FTD:
BT Tl GHIgFBA G 39| TSI0_CH10/PTB1/SPI0_SCLK/I2C0_SDA/FTM_FLT2/LPT_ALT2/FTM0_QD_PHB/FB_CLKOUT ADCO_SE12/TSI0_CH4/PTDS/RGPIO13/FBA D6 57 DARTS X 51D
PTos  FBA ALE 36| ADCO_SE17/TSI0_CH13/PTB2/SPI0_MISO/FBA_CSO ADCO_SE14/TSI0_CHE/PTD6/UARTO_RX/RGPIO14/FBA_D4 |55 UARTO CTS B 5T
- ADCO_SE18/TSI0_CH14/PTB3/SPI0_MOSI/FBA_CS1/FBA_ALE ADCO_SE15/TSI0_CH7/PTD7/UARTO_CTS/I2G3_SCL/RGPIO15/FBA_D3
PIB4 BKGD 45 | BrGDMS/PTB4 3 ARTO ATS B BTEO
bTBS  XTAL® 4 TS10_CHB/PTEQ/UARTO_RTS/I2C3_SDA/FBA D2 54 oo FTET
XTAL2/PTB5 TSI0_CHE/PTE1/SPI0_SS/FTM_FLTO/FBA_D1 |57 SR FTE2
TSI0_CH11/PTE2/I2C3_SCL/FBA DO {5 & B
D 471 ExTAL2/PTES ADCO_SE16/TSI0_CH12/PTES/SPI0_MOS/I2C3 SDAFBA OF ftas - BIEC
i 50 ADCO_SE19/TSI0_CH15/PTE4/UARTO_RTS/LPT_ALT3/SPI1_SS/FBA AD1 |43 FEAAD? FTES
EXTAL1/PTB7/I2G1_SDA/TMR_CLKIN1 ADCO_SE20/PTES/UARTO_CTS/I2C1_SCL/SPI1_SCLK/FBA_AD2 [t ADCT SeFTFRA DS FTee
ADCO_SE21/PTE6/UARTO_RX/I2C1_SDA/SPI1_MISO/FBA_AD3 [~ ADCO SESSFBAADA FTE7
o 51 ADCO_SE22/PTE7/UARTO_TX/PDBO_EXTRG/SPIT_MOSI/FEA_RW/FBA_AD4
XTAL1/PTCO/I2C1_SCL/TMR_CLKINO/RGPIO0
. BT
PTG RESET B 24 RESET/PTCH CMPO_INO/PTFO/SPIO_SS/FBA _ADS [og - 5
PTC2 __CMPO_IN3/FBA AD18 57 ) R PTF1/SPIO_SCLK/CMPO_OUT/FBA_ADS | “55 SPI0_MISO/FBA_AD7 P
BTeT—CLKOTTTI950 TcK 55 CMPO_IN3/PTC2/UARTT_RTS/SPI1_SS/RGPIO2/FBA_AD18/12S0_TX_FS CMPO_INT/PTF2/SPI0_MISO/FBA_AD7 23 2P0 MOSIFEAADE 5
- &5 PTC3/UARTO_CTS/RGPIOS/SPI0_SCLK/CLKOUT/USB_CLKIN/I250_MCLK/1280_CLKIN CMPO_IN2/PTF3/SPI0_MOSI/RGPIO1/FBA_AD8/I250_TXD 25 STEAFBA ADIS 5
FTos—PTCS e IRG &4 PTC4/UARTO_RX/RGPIO4/SPI0_MISO/PDBO_EXTRG PTF4/UART1_CTS/SPI1_SCLK/FBA_D3/FBA_AD19/1250 TX_BCLK [Zg UARTT FXESATW B B
N PTee 1300 SCLIFEA ADTT PTC5/UARTO_TX/RGPIOS/SPI0_MOSI/CMT_IRO PTFS/UART1_RX/SPI1_MISO/FBA_D2/FBA_RW/I250_RXD [~go UARTT TXFBAADS oTF
P67 1200 SDAFBA-ADTE - PTC6/UARTO_TX/12G0_SCL/RGPIOB/SPI1_MOSI/FBA AD11 PTF6/UART1_TX/SPI1_MOSI/FBA_D1/FBA_AD9/I2S0_RX_FS g7 PTEEBA ADTO S5 i
PTG7/UARTO_RX/I2C0_SDA/RGPIO7/SPIT_MISO/FBA_AD12 PTF7/UARTO_RTS/SPI0_SS/FBA_DO/FBA_AD10/1250_RX_BCLK -
- T
MCF5TJFT28VLH + OTQ-64-0.5-06-00 freesca‘e
64 PIN LQFP MCU IN A SOCKET i
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4,6,7,8,9
4,6,7,8,9

4,6,7,8,9

VDDA  MCU_PWR VREFH

l
|
I

VSSA VREFL
VREF_OUT >> VREF_OUT 4
U7 DNP o= o Sy o
<3 NI R R =
PTA[0..7]
PTB[0..7] <) é( §§ % %% EEE 13 JFVREGIN JF_VREGIN 46
>— PTAO __ FTM1_CHO/FBA AD15 2 g2 2 2= Ec© VREGIN 7 VOUT 3V3 g S e
FTAT—FTMT GH1/FBA ADT e/i2S0 XD PTA0/I2C2_SCL/FTM1_CHO/FBa_AD15/1280_RX_FS S>u VOUT33 > VOUT 3v3 X
PTC[0..7] <K \ 5TA FTMT GH2/SPIT S PTA1/12C2_SDA/FTM1_CH1/FBa_AD16/I280_RXD o« 15 USBO DN
PTA CH3/SPIT_SCLK/1250_TX_BCLK/EZP_CLK PTA2/UART1_TX/FTM1_CH2/SPI1_SS > USBO_DM (g USE0 DP 8§USB°*DN 47,9
FTA CHa/SPI 501550 TX FSEZP OF PTA3/UART1_RX/FTM1_CH3/SPI1_SCLK/I250_TX_BCLK/EZP_CLK USBO_DP USB0_DP 479
FTA CHEISPIT MOSIsS0 TXDREZE 5O ADCO_SE2/PTA4/UART1_CTS_b/I12C2_SCL/FTM1_CH4/SPI1_MISO/I2S0_TX_FS/EZP_DI 12 DACO OUT
FTA SEaFEA ADTS 751 ADCO_SE3/PTA5/UART1_RTS b/l2C2_SDA/FTM1_CH5/SPI{_MOSI/CLKOUT/I2S0_TXD/EZP_DO DAC0_OUT > DACO_OUT 479
FTA T 57 ADCO_SE8/TSI0_CHO/PTA6/LPT_ALT1/FTM_FLT1/FBa_D7/FBa_AD17
ADCO_SE13/TSI0_CHS/PTA7/UARTO_TX/FTM0_QD_PHA/FBa_D5 <>PTD.7] 46789
K> PTE..7) 489
PTBO  EZP CS B 23 ADCO_SE10/TSI0_CH2/PTD3/FTMO_QD_PHB/RGPIO11/FTMO_CH1/FBa_D6/FBa_ADO (2> — —
FTBT 7810 GHi0 54 IRQ/PTBO/EZP_MS_b/12C0_SCL/EZP_CS_b y O PTF0.7] 489
FTB2 T8I0 CHISFBA CS0 B 55 TSI0_CH10/PTB1/SPI0_SCLK/12C0_SDA/FTM_FLT2/LPT_ALT2/FTMO_QD_PHB/FB_CLKOUT 2 UARTO RX i~
FTB3  FBA ALE 587 ADCO_SE17/TSI0_CH13/PTB2/SPI0_MISO/FBa_CS0_b ADCO_SE14/TSI0_CH6/PTD6/UARTO_RX/RGPIO14/FBa_D4 [¢==
< ADCO_SE18/TSI0_CH14/PTB3/SPI0_MOSI/FBa_CS1_b/FBa_ALE
— 28| BKGDIMS/PTBY
PTB5 _ XTAL2 29 |\ 1 opTas
PTB6 EXTAL2 30 EXTAL2/PTB6
— 33 | EXTAL1/PTB7/12G1_SDA/TMR_CLKIN1
f— s ADCO_SE22/PTE7/UARTO_TX/PDBO_EXTRG/SPI1_MOSI/FBa_RW_b/FBa_AD4 [¢22 — —
XTAL1/PTC0/12C1_SCL/TMR_CLKINO/RGPIO0
PTC1 RESET B 35, RESET b/PTCH
P
T 374 CMPO_IN3/PTG2/UART!_RTS b/SPI1_SS/RGPIO2/FBa_AD18/1280_TX FS 36 SPI0 MOSI/EBA ADS P
T 45| PTC3/UARTO_CTS_b/RGPIO3/SPI0_SCLK/CLKOUT/USB_CLKIN/I2S0_MCLK/1250_CLKIN CMPO_IN2/PTF3/SPI0_MOSI/RGPIO1/FBa_AD8/12S0_TXD [5g BTFAFBA ADIS &
FTes— PTCS/oMT RO 24-| PTC4/UARTO_RX/RGPIO4/SPI0_MISO/PDBO_EXTRG PTF4/UART1_CTS_b/SP1_SCLK/FBa_D3/FBa_AD19/1250_TX_BCLK (33 UARTT RXTEA W E 5
PTC5/UARTO_TX/RGPIOS/SPI0_MOSI/CMT_IRO PTF5/UART!_RX/SPI1_MISO/FBa_D2/FBa_RW_b/i250_RXD [~zo GARTI TX/FBA ADS &
PTF6/UART1_TX/SPI1_MOSI/FBa_D1/FBa_AD9/1250_RX_FS [47 STE7/FBA ADTO PTE
PTF7/UARTO_RTS_b/SPI0_SS/FBa_DO/FBa_AD10/1250_RX_BCLK
44 PIN LQFN MCU PCF51JF128VHS
THEY ARE CONCENTRICALLY PLACED ON THE BOARD AND ONLY ONE IS USED DEPENDING ON THE ASSEMBLY.
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V_BRD
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