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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.

Power & Ground Nets

P3V3                    3.3V               Output of 3.3V regulator. 

MCU_PWR    2.0-3.3V              MCU digital power. Filtered from V_BRD

P5V_USB                 5V              Primary input power. Filtered from USB connector. Input to USB power switch.

P5V_SW                  5V               Output of USB power switch controlled by the 5V_EN signal from the
                                                    JM60 MCU. Used by OSBDM voltage translation circuits. 

P5V_TRG_USB       5V              Output of USB power switch controlled by the VTRG_EN signal from
                                                    the JM60 MCU. Goes to regulator input select header.

USB0_VBUS           5V               USB power from primary elevator.

    NET               VOLTAGE                                 DESCRIPTION

JG_P5V_USB         5V               Secondary input power. Filtered from JG micro AB USB connector. Goes to 
                                                    regulator input select header

V_BRD          2.0 -3.3V               Output of 2.0v 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 5 and 6.

GND                        0V               Digital Ground. 

P5V_ELEV              5V               Power from the elevator boards.

P5V                          5V               Power into the on board voltage regulators.

P2V                      2.0V               Output of 2.0V regulator. 
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MCF51JG MCU

Power Supply Circuits
Sheet 7

Sheets 4

OSBDM/USB Bridge Circuit

USB Mini B Connector

MC9S08JM60

Voltage Translation

OSBDM AND EZPORT Header

Sheet 5

LEDs

Sheet 6

Push Buttons

Sheet 8

ELEVATOR CONNECTORS

8 MHz Crystal

TOWER PLUG-IN (TWRPI)

GENERAL PURPOSE HEADERS

SAI Header

32 KHz Crystal
JG USB MICRO-AB Connector 
with Power Switch

VREGIN, VOUT33

ACCELEROMETER
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Default: 1-2
(use V_BRD)

The USB terminating resistors
default population are for use
with the micro USB connector.

If using the USB pins on the 
Tower Elevator remove the 
existing resistors that connect
to the micro USB and install 
them to connect to the elevator.

DO NOT POPULATE ALL FOUR!

NOTE: If you are powering 
the whole board from the 
MCU VOUT33 pin use the
"BOARD POWER SELECTOR" 
header on sheet 5 instead 
of shunting pins 2 to 3 
on this header.

Note: 
This resonator
has internal 
load capacitors.

PTC2SCI1_RX/SPI1_MISO

PTA5 SAI0_RXD/FTM1_CH4

PTC3SPI1_CLK

PTA1 PTA1(TWRPI_GPIO3)/FTM1_CH0/IIC1_SCL

PTA6 PTA6(TWRPI_GPIO0)/SAI0_RX_FS/EZP_DO

PTC4PTC4/SCI1_RTS_B

PTA2 PTA2(TWRPI_GPIO4)/FTM1_CH1/IIC1_SDA

PTA7 PTA7(TWRPI_GPIO2)/EZP_DI

PTD0SPI0_SS/SAI0_TX_FS

PTA3 FTM1_CH2/CLKOUT/SAI0_RX_BCLK

PTD1SPI0_MOSI/SAI0_TXD
PTD2SPI0_MISO/SAI0_TX_BCLK
PTD3SPI0_CLK/SAI0_MCLK/SAI0_CLKIN

PTC0PTC0(LED2/EL_GPIO5)
PTC1PTC1(IRQ3)/FTM1_CH5

PTC7SPI1_SS

PTC5PTC5/SCI1_CTS_BPTB1 PTB1(IRQ0)/EZP_CS_B
PTB2 IIC0_SCL

PTB7 SCI1_TX/SPI1_MOSI

PTB3 IIC0_SDA

PTB0 PTB0(JG_USB_ID/TWRPI_GPIO1)/EZP_CLK

MCU_PWR_J

JG_VREGIN
JG_VOUT_3V3

EN_USB_REG

JG_ELEV_USB0_DP

JG_ELEV_USB0_DN

EXTL32

XTAL

XTL32

EXTAL

PTB6 PTB6(LED1/EL_GPIO4)
PTB5 SCI2_RX
PTB4 SCI2_TX

JG_BKGD

XTAL_8M

JG_RESET_B

JG_USB0_DN
JG_USB0_DP

JG_MICRO_USB0_DN

JG_MICRO_USB0_DP

JG_VOUT_3V3

V_BRD

MCU_PWR

JG_VREGIN 5

JG_ELEV_USB0_DP 8

JG_ELEV_USB0_DN 8

JG_MICRO_USB0_DN 6

JG_MICRO_USB0_DP 6

JG_VOUT_3V3 5

PTA[0..7]5,6,7,8

PTC[0..7] 6,7,8

PTB[0..7]5,6,7,8

PTD[0..3] 6,8

JG_BKGD5

JG_RESET_B5,7,8
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PTB2/SCI0_RTS/FTM0_CH1/IIC0_SCL/RGPIO10
19

PTB3/SCI0_CTS/FTM0_CH0/IIC0_SDA/RGPIO11
20

PTB5/SCI2_RX/SPI2_MISO/RGPIO13
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PTB6/SPI2_CLK/RGPIO14
25
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26
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EZPORT

On Board OSBDM/Serial Bridge

JM60 BDM

  JM60
Bootload
Enable

POWER ON

KEY - PIN 7

MANUAL
RESET

RESET

OSBDM Rev = 0 Board ID = 03

D
e
f
a
u
l
t
:
 
n
o
 
s
h
u
n
t

(
D
i
s
a
b
l
e
 
B
o
o
t
l
o
a
d
)

0 1

BDM

Default: no shunt
(Disconnect Target Power)

Default: 1-2, 5-6
(Power from OSBDM USB
supports JG USB Host and 
Device mode)

UART/USB
BRIDGE

STATUS

TPWR

Default: 3-5
(Power from
3.3V regulator)

BOARD POWER
SELECTOR 
(See Table)

VREG IN
SELECTOR

BOARD POWER SELECTOR TABLE
Shunt  V_BRD Source

 1-2   VOUT_3V3 (from MCU)

 3-5   3.3V from regulator (default)

 5-7   2.0V from regulator

V_BRD can also be sourced by removing all 
shunts and applying an external supply 
voltage to pin 5 with the associated GND 
connected to pin 6.
(Note that  the RESET LED (sheet 5), the two
user LEDs (sheet 7), and the accelerometer 
(sheet 7) are powered by P3V3 and will not 
work when using only an external source.)

Note that not all functions of the board will operate at 2.0V.
Also, please check that tower boards used with this board
have the correct I/O voltages when this board is set to 2.0V.

P5V_TRG_USB

VUSB3V3

JM24 VTRG_EN

JM8 T_TXD1

JM235V_EN

JM[1..44]

JM24VTRG_EN

JM21 5V_FAULT

JM22 VTRG_FAULT

JM_BKGD

PU_ST

JM60_IRQ_B

PU_TP
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USB_DP

PU_PO_LED
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JM60_EXTAL
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6
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R
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_
B

JM60_XTAL

JM1 TRESET_OUT

JM23 5V_EN

JM21 5V_FAULT
JM22 VTRG_FAULT

JM29TPWR_B
JM30STATUS_B
JM33TRESET_IN

JM1TRESET_OUT

JM8 T_TXD1
JM9 T_RXD1

JM28VTRG_IN

JM28VTRG_IN

JM29 TPWR_B

JM30 STATUS_B

JM60_DN
JM60_DP

PTB0PTB0(JG_USB_ID/TWRPI_GPIO1)/EZP_CLK

PTA7PTA7(TWRPI_GPIO2)/EZP_DI
PTA6PTA6(TWRPI_GPIO0)/SAI0_RX_FS/EZP_DO

EZP_CSR_B

JM7 TBGND_EN

BRDG_RXD

R
S

T
R

JM34 TXD_RXD_EN

PTB1 PTB1(IRQ0)/EZP_CS_B

JM235V_EN

JM24VTRG_EN

JM27BRD_ID1

JM25BRD_ID0

JM40OSBDM_REV0
JM41OSBDM_REV1
JM42OSBDM_REV2

JM42OSBDM_REV2
JM41OSBDM_REV1
JM40OSBDM_REV0

JM27BRD_ID1
JM25BRD_ID0

USB_DN

USB-SHLD

RST_BD

PTB5SCI2_RX

JM33 TRESET_IN

BRDG_TXD PTB4SCI2_TXJM9 T_RXD1

JM5 TBGND_IN
JM6 TBGND_OUT

JM7 TBGND_EN

JM6 TBGND_OUT

JM5 TBGND_IN JG_BKGD

JG_BKGD

JG_RESET_B

JG_RESET_B

TGT_PWR

USB_VBUS

JG_P5V_USB

JM34 TXD_RXD_EN

JG_VOUT_3V3

P2V

USB0_VBUS

JG_VREGIN

VSRC_SEL_LP

JG_RESET_B

JG_RESET_B

P5V

FB2V

P5V_USB

P5V_SW

P5V_USB

V_BRD

P5V_USB

V_BRD

P5V_USB

V_BRD

P5V_USB

V_BRD

P3V3

P5V_TRG_USB

MCU_PWR

P5V_USB

V_BRD

V_BRDP5V_SW

V_BRDP5V_SW

V_BRDP5V_SW

MCU_PWR

P3V3

P5V_TRG_USB

V_BRD

ELE_PS_SENSE8

P5V_ELEV 8

JG_P5V_USB6

JG_VOUT_3V34

USB0_VBUS8

JG_VREGIN 4

JG_RESET_B 4,7,8

JG_BKGD 4

PTA[0..7]4,6,7,8

PTB[0..7]4,6,7,8
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SAI Header

Interrupts

JG USB Interface (Host or Device)

Default: 1-2
(Enable USB Power) Default: 1-2

(Enable USB Flag)

Note: 
The MCU"s internal pullup
must be enabled for proper
interrupt operation.

PTA6 PTA6(TWRPI_GPIO0)/SAI0_RX_FS/EZP_DO
PTD1 SPI0_MOSI/SAI0_TXD

PTD3 SPI0_CLK/SAI0_MCLK/SAI0_CLKIN

PTA5SAI0_RXD/FTM1_CH4
PTD2SPI0_MISO/SAI0_TX_BCLK

JG_USB_ENB

JG_USB_FLGA

PTB0 PTB0(JG_USB_ID/TWRPI_GPIO1)/EZP_CLK

JG_USB_ENA

JG_MICRO_USB0_DN

JG_MICRO_USB0_DP

JG_P5V_USB

PTA1

JG_MICRO_USB_VBUS

JG_MICRO_USB_SHLD

PTB1 PTB1(IRQ0)/EZP_CS_B

PTC1 PTC1(IRQ3)/FTM1_CH5

PTD0SPI0_SS/SAI0_TX_FS

PTA3 FTM1_CH2/CLKOUT/SAI0_RX_BCLK

PTA2PTA2(TWRPI_GPIO4)/FTM1_CH1/IIC1_SDA

P5V_USB

JG_P5V_USB 5

JG_MICRO_USB0_DN 4

JG_MICRO_USB0_DP 4

PTA[0..7]4,5,7,8

PTC[0..7]4,7,8

PTB[0..7]4,5,7,8
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GENERAL PURPOSE
     TWRPI

ACCELEROMETER

Note: The TWRPI connectors are powered 
by V_BRD which may be 2.0V or 3.3V.  

Not all TWRPI boards will work at 2.0V.

Check that TWRPI boards will work at 2.0V 
before using them with this board when 
V_BRD is jumpered for 2.0V.
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PTB6 PTB6(LED1/EL_GPIO4)

PTC3SPI1_CLKPTC7 SPI1_SS
PTC2 SCI1_RX/SPI1_MISO

IIC0_SCL PTB3IIC0_SDA

PTA6 PTA6(TWRPI_GPIO0)/SAI0_RX_FS/EZP_DO PTB0PTB0(JG_USB_ID/TWRPI_GPIO1)/EZP_CLK

PTA2 PTA2(TWRPI_GPIO4)/FTM1_CH1/IIC1_SDA
PTA7 PTA7(TWRPI_GPIO2)/EZP_DI PTA1PTA1(TWRPI_GPIO3)/FTM1_CH0/IIC1_SCL

PTB2

PTB2 IIC0_SCL
PTB3 IIC0_SDA

ACC_SA0

ACC_BYP

PTC4PTC4/SCI1_RTS_B
PTC5PTC5/SCI1_CTS_B

L
E

D
O

R

JG_RESET_B

PTC0 PTC0(LED2/EL_GPIO5)

PTB7SCI1_TX/SPI1_MOSI

IRQ2
IRQ1
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NC3
NC4
NC5

P3V3

P5V_TRG_USB V_BRD

V_BRD V_BRD

V_BRD

V_BRD

P3V3

P3V3

V_BRDV_BRD
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Default: 1-2
(use SPI1_MOSI)

Default: 1-2
(use SPI1_MISO)

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.

PTC[0..7]

PTA[0..7]

USB0_VBUS

ELE_PS_SENSE

PTB[0..7]

P5V_ELEV

JG_ELEV_USB0_DP
JG_ELEV_USB0_DN

PTD[0..3]

PTC3 SPI1_CLK

PTC7 SPI1_SS

PTD0 SPI0_SS/SAI0_TX_FS

SPI1_MISO

PTC4 PTC4/SCI1_RTS_B

PTB6 PTB6(LED1/EL_GPIO4)

PTC1

PTD1

PTA5 SAI0_RXD/FTM1_CH4

PTD0SPI0_SS/SAI0_TX_FS

B51R
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B50R

IIC0_SCL

PTB1 PTB1(IRQ0)/EZP_CS_B

PTC1 PTC1(IRQ3)/FTM1_CH5
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PTA5SAI0_RXD/FTM1_CH4

PTA2

PTC5PTC5/SCI1_CTS_B

PTD3SPI0_CLK/SAI0_MCLK/SAI0_CLKIN

PTA3FTM1_CH2/CLKOUT/SAI0_RX_BCLK

PTD2SPI0_MISO/SAI0_TX_BCLK

PTA3

PTB5SCI2_RX

FTM1_CH2/CLKOUT/SAI0_RX_BCLK
PTA2(TWRPI_GPIO4)/FTM1_CH1/IIC1_SDA
PTA1(TWRPI_GPIO3)/FTM1_CH0/IIC1_SCL

SCI1_RX
SCI1_TX

PTD3 SPI0_CLK/SAI0_MCLK/SAI0_CLKIN

PTD2 SPI0_MISO/SAI0_TX_BCLK
PTD1 SPI0_MOSI/SAI0_TXD

JG_RESET_B

PTB7SCI1_TX/SPI1_MOSI
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SCI1_TX

SPI1_MISO
PTC2SCI1_RX/SPI1_MISO

SCI1_RX

PTB4SCI2_TX

PTC1(IRQ3)/FTM1_CH5

PTC0 PTC0(LED2/EL_GPIO5)

PTA1 IIC1_SCL
PTA2 IIC1_SCL

PTB2
PTB3A7R

A8R

SPI0_MOSI/SAI0_TXD

P3V3P3V3 P3V3 P3V3

ELE_PS_SENSE5

JG_ELEV_USB0_DN 4
JG_ELEV_USB0_DP 4

USB0_VBUS 5

P5V_ELEV5

JG_RESET_B 4,5,7

PTA[0..7]4,5,6,7

PTC[0..7]4,6,7

PTB[0..7]4,5,6,7
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R2020

R2010

SECONDARYPCI EXPRESS TOWER SYSTEM

J11B

5V_3
D1

GND_17
D2

3.3V_8
D3

ELE_PS_SENSE_2
D4

GND_18
D5

GND_19
D6

SPI2_CLK
D7

SPI2_CS1
D8
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D10

SPI2_MISO
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D13

ETH_TXCLK_2
D14
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D15
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D16
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D17
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EBI_AD24/LCD_P46/SD_GND
D70
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D71
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D72
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D73

EBI_AD28/LCD_P50/SD_GND
D74
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D75
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