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TP2
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TP4
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1K 0.1%
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2P/SIP
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1K 0.1%

JP3
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1-FAULT

1-ALERT

1-DRDY/TX

1-CONV/RX

1-SPI-MISO

1-SPI-MOSI

1-SPI-SCLK

1-SPI-SS
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FAULT

ALERT

DRDY

CONV

AGND

USB-5VDC

I2C-SCL

I2C-SDA

SPI-MISO

SPI-SCLK

SPI-SS

SPI-MOSI

AGND

5VDC+

AGND
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MTA100-HEADER-10PIN
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CONN JACK POWER 2.1MM PCB
PJ-102A
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SPC15206

BAN_JCK
10A - BLACK

J4
SPC15188

BAN_JCK
10A - RED

J3
SPC15188
10A - RED
BAN_JCK

J2
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BAN_JCK
10A - RED
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DNP
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DNP
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DNP
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DNP
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NOTE: The ground reference per circuit block is unique

DO NOT connect ground references from different chips

The most negative connection of CELL0 is the ground 
reference for each chip.

Only the ground reference CELL0 of circuit 1 is safe to 
connect non-isolated test equipment grounds.

SHUNT, ECON, PHBR 15 AU,BLACK

AMP part number# 382811-6

Distributor - Digikey

FEET/Mounting holes

FAULT

ALERT

DRDY

CONV

GND

DNP

TIE POINTS are to be shorted with a copper trace after routing

VSIG

MOSI

CS

SCLK

MISO

INDIVIDUAL GROUND PLANES ARE NECESSARY FOR PROPER 
NOISE REJECTION AND STABILITY OF THESE CIRCUITS

GROUND PLANE OF CIRCUIT 1

GROUND PLANE OF CIRCUIT 2

GROUND PLANE OF CIRCUIT 2

GROUND PLANE OF CIRCUIT 3

EXTEND THE GROUND PLANE

UNDER THE SOUTH COMM LINES

TO JUST BELOW THE NORTH

COMM PINS OF THE CHIP BELOW

LOCATE R140, R141, R42, R143 

LOCATE R152, R153, R154, R155
CLOSE TO THE MOST NORTH IC

CLOSE TO THE MOST SOUTH IC

CLOSE TO THE MOST NORTH IC

CLOSE TO THE MOST SOUTH IC
LOCATE R81, R82, R83, R84 

LOCATE R93, R94, R95, R96

Industrial Grade

CAUTION
HIGH VOLTAGE

SOUTH

1 - ALERT
2 - DRDY
3 - FAULT
4 - CONV
5 - VSS

7 - SCLK
8 - CS
9 - SDO

10 - SDI

6 - VSS

SOUTH

#1

#1 #1 #1 #1#2 #2 #2 #2 #2 #2 #2 #2

#1 - Populate these components to stack south

#4 - Populate these components to stack north

#2 - Remove these components to stack south

#3 - Remove these components to stack north

CAUTION
HIGH VOLTAGE

NORTH

1 - ALERT
2 - DRDY
3 - FAULT
4 - CONV
5 - CELL6

7 - SCLK
8 - CS
9 - SDO

10 - SDI

6 - CELL6

NORTH

#4

#3 #3 #3 #3 #3 #3 #3 #3
#4 #4 #4 #4

6/30/2010

ALL RESISTERS 5% UNLESS NOTED

GND

MOSI

CS

SCLK

MISO

GNDSCL

SDA

5VDC

5VDC

DNP

DNP

5VDC @200mA

CAPACITORS C116, C120, C122, C123 ARE USED IN DESIGNS THAT HAVE 
HIGH NOISE LEVELS. USE 22pF - 100pF CAPS AS NEEDED

Use 1k Resistors or adjust as needed

Use 1k Resistors or adjust as needed

CAPACITORS C6, C7, C10, C15 ARE USED IN DESIGNS THAT HAVE 
HIGH NOISE LEVELS. USE 22pF - 100pF CAPS AS NEEDED

Header - Molex 90131-0765

Header - Molex 90131-0765
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2.2uf 10V

C33

CAP0805
2.2uf 10V
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10uf 10V
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Q4

SOT-23
FDN359AN

R23

RES2512
47

R27

RES0603
1.0K 1%

Q6

SOT-23
FDN359AN

R34

RES2512
47

R37

RES0603
1.0K 1%

Q7

SOT-23
FDN359AN

R45

RES2512
47

R51

RES0603
1.0K 1%

Q8

SOT-23
FDN359AN

R63

RES2512
47

R68

RES0603
1.0K 1%

Q9

SOT-23
FDN359AN

R78

RES2512
47

R85

RES0603
1.0K 1%

Z12
5.1V 500mW
SOD-123

Z9
5.1V 500mW
SOD-123

Z7
5.1V 500mW
SOD-123

Z5
5.1V 500mW
SOD-123

Z3
5.1V 500mW
SOD-123

Z1
5.1V 500mW
SOD-123

C41

CAP0603
0.1uf 50V

R1

RES0603
1.0K 1%

R72

RES0603
1M 1%

R54

RES0603
1M 1%

R40

RES0603
1M 1%

R30

RES0603
1M 1%

R20

RES0603
1M 1%

R2

RES0603
1M 1%

R46
0R0

RES0603

R56
0R0

RES0603

C29

CAP0603
0.1uf 50V

C49

CAP0603
0.1uf 50V

C40

CAP0603
0.1uf 50V

C31

CAP0603
0.1uf 50V

C22

CAP0603
0.1uf 50V

C9

CAP0603
0.1uf 50V

C2

CAP0603
0.1uf 50V

R65

RES0805
0R0

C44
DNP
CAP1210

R32
1.82K 1%
RES0603

R60
1.82K 1%
RES0603

R66
1.47K 1%
RES0603

R25
1.47K 1%
RES0603

C14

CAP0603
0.047uf 16V

C48

CAP0603
0.047uf 16V

R124

NTC0603
B=3435K
10K 1%

R125

NTC0603
B=3435K
10K 1%

T2-1

T2-2

T1-3

T1-4

R29

RES0603
100

R24

RES0603
2.7K

D3
LTW-C192TL2

White LED

R28
100K
RES0603

TP-VPROG1

R3

RES0603
1.0K 1%

R21

RES0603
1.0K 1%

R31

RES0603
1.0K 1%

R41

RES0603
1.0K 1%

R55

RES0603
1.0K 1%

R73

RES0603
1.0K 1%

J10-1

J11-1

J12-1

J13-1

C18

CAP0603
0.1uf 50V

Z13
5.1V 200mW

SOD-323

Z10
5.1V 200mW

SOD-323

Z8
5.1V 200mW

SOD-323

Z6
5.1V 200mW

SOD-323

Z4
5.1V 200mW

SOD-323

Z2
5.1V 200mW

SOD-323

C23

CAP0603
0.1uf 50V

C25

CAP0603
0.1uf 50V

C27

CAP0603
0.1uf 50V

C28

CAP0603
0.1uf 50V

C32

CAP0603
0.1uf 50V

C36

CAP0603
0.1uf 50V

C37

CAP0603
0.1uf 50V

TP-VSS1

Z11
DNP
SOD-123

C50
DNP

CAP0603

C46
DNP
CAP0603

C42
DNP
CAP0603

C45
DNP
CAP0603

R79
DNP

RES0603

R75
DNP

RES0603

R69
DNP

RES0603

C39
DNP
CAP0603C38

DNP
CAP0603

C43
DNP
CAP0603

R212
DNP

RES0603

R213
0R0

RES0603

Q5

SOT-23
2N7002K_215
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T1T2

CELL 6 +

CELL 5 +

CELL 4 +

CELL 3 +

CELL 2 +

CELL 1 +

CELL 1 -

** Locate these components

"Bottom" part connects 
all _S pins to 1-VSS.

very close to U1.

**

**

T1T2

CELL 6 +

CELL 5 +

CELL 4 +

CELL 3 +

CELL 2 +

CELL 1 +

** Locate these components

Drawing and circuit design subject to change without notice.
Copyright (c) 2010 Texas Instruments, Inc.  All rights reserved.

CIRCUIT 1

very close to U1.

** **

**

**

**

**

**

**

**

**

**

SHEET 2

THERMISTOR NTC 10K OHM 1% 0603
PANASONIC PART NUMBER # ERT-J1VG103FA

T2-1,2 T1-3,4  pair on 0.100" spacing

** - Locate these components
very close to U1.

**

CAUTION
HIGH VOLTAGE

CAUTION
HIGH VOLTAGE Commercial Grade

GROUND PLANE OF CIRCUIT 2

GROUND PLANE OF CIRCUIT 1

H

S

S  - USE A 100K RESISTOR IN R212 FOR SLAVE MODE

H  - USE A 0R0 RESISTOR IN R213 FOR HOST MODE

SLAVE MODE  - REMOVE R213 AND ADD R212

HOST MODE  - REMOVE R212 AND ADD R213

ALL RESISTERS 5% UNLESS NOTED

CAPACITORS C42, C45, C46, C50 ARE USED IN DESIGNS THAT HAVE 
HIGH NOISE LEVELS. USE 22pF - 100pF CAPS AS NEEDED

RESISTORS R69, R75, AND R79 ARE USED TO INCREASE THE CURRENT 
LEVELS IN THE VERTICLE COMMS LINES IN DESIGNS THAT HAVE HIGH 
NOISE LEVELS OR LONG CABLE LENGTHS IN THE VERTICLE COMMS
USE 2.0MEG RESISTORS WHEN NEEDED.
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5VDC 100MAB - EXT PWR
A - INT USB

UART or DATA FLAGS

SPI / I2C

JP20 B = 5VDC / EXT PWR
JP20 A = 5VDC / INT USB

48 MIL ISOLATION REQUIRED

ISOLATION BOUNDRY

SHEET 5

ISO/COMMS

JP19 B = 5.0VDC
JP19 A = 3.3VDC

B - 5VDC
A - 3.3VDC

CAUTION
HIGH VOLTAGE

5VDC OUT

Commercial Grade

4.5-5.5VDC
INPUT
USB

1MHZ OSC

CAUTION
HIGH VOLTAGE

ALL RESISTERS 5% UNLESS NOTED

REMOVE R48, R52, R59 AND POPULATE R38, R42, R44
WHEN USING AN EXTERNAL MICROCONTROLLER
CAUTION: WHEN USING AN EXTERNAL MICROCONTROLLR
PULL UP RESITORS CAN APPLY VOLTAGE TO THE MICRO WHEN 
THE MICRO IS POWERED DOWN.
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