
1

1

A A

Phase A

Gate Driver
Phase A

HS-Gate

HS-Source

LS-Gate

LS-Source

Melexis Current Sensor

Phase B

Gate Driver
Phase B

HS-Gate

HS-Source

LS-Gate

LS-Source

Melexis Current Sensor

Phase C

Gate Driver
Phase C

HS-Gate

HS-Source

LS-Gate

LS-Source

Melexis Current Sensor

DC-Link Bulk Capacitors

Bussing
Inputs/Outpus

DC Bus
Voltage
Sensor

VDC+ Sense

VDC- Sense

Phase-A

G1-A

K1-A

G2-A

K2-A

G1-A

K1-A

G2-A

K2-A

Phase-B

G1-B

K1-B

G2-B

K2-B

G1-B

K1-B

G2-B

K2-B

Phase-C

G1-C

K1-C

G2-C

K2-C

G1-C

K1-C

G2-C

K2-C

Phase-A

Phase-B

Phase-C

Vdc+

Vdc-

Vdc+

Vdc-

Vdc+

Vdc-Vdc+

Vdc-

Vdc+

Vdc-

Vdc+

Vdc-

Vdc+

Vdc-

Rev

Sheet of

Inverter and Bussing

1 1

Rev

Sheet of

Inverter and Bussing

1 1

Rev

Sheet of

Inverter and Bussing

1 1

U1

HT-3000-VB

1V-

2MID

3V+

20 K2

15G2

10 K1

5 G1

J3

DC Input - Back

1
1

2
2

3
3

4
4

J1

3-Phase AC Output - Side

1
1

2
2

3
3

C2

F&T CX210µ1000d76M8, 210 uF, 1 kV

C4

F&T CX210µ1000d76M8, 210 uF, 1 kV

C6

F&T CX210µ1000d76M8, 210 uF, 1 kV

J2

DC Input - Side

1

2
C1

F&T CX210µ1000d76M8, 210 uF, 1 kV

C3

F&T CX210µ1000d76M8, 210 uF, 1 kV

U2

HT-3000-VB

1V-

2MID

3V+

20 K2

15G2

10 K1

5 G1

U3

HT-3000-VB

1V-

2MID

3V+

20 K2

15G2

10 K1

5 G1

C5

F&T CX210µ1000d76M8, 210 uF, 1 kV

v1Gen2 CRD200DA12E System Schematic
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2
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1

D D

C C

B B

A A
*Refer to MLX91208 datasheet for operation

Nominal Operational Field Range: +/- 20 mT

Output: 100 mV/mT, 2.5 V offset

Current measurement range depends
on width of ferromagnetic shield.

W = 35 mm -> I = 700 Apk (~500 Arms)
Maximum Operational Field Range: +/- 25 mT

B[mT] = 1.25 x ( I[A] / W[mm] )

Phase A

Phase B

Phase C

Mating Part - ICD/Ribbon Connector
Samtec TCSD-03-01

Mating Part - ICD/Ribbon Connector
Samtec TCSD-03-01

Mating Part - ICD/Ribbon Connector
Samtec TCSD-03-01

+5VA

+5VA
+5VA

GNDA

GNDA

GNDB

GNDB

+5VB

+5VB
+5VB

GNDC

+5VC

+5VC

GNDC

+5VC

Output_AOutput_A

Output_BOutput_B

Output_COutput_C

Rev

Sheet of

Current Sensor

1 1

Rev

Sheet of

Current Sensor

1 1

Rev

Sheet of

Current Sensor

1 1

C7
0.1uF

J3

TMM-103-01-G-D-SM

1
1

2
2

3
3

4
4

5
5

6
6

R5
DNP

R1
DNP

C4
10000pF

R3
DNP

C5
10000pF

U1

MLX91208LDC-CAH-000-TU

VDEC
1

NC
2

VSS
3

TEST
4

VDD
5OUT
6NC.
7NC,
8

J2

TMM-103-01-G-D-SM

1
1

2
2

3
3

4
4

5
5

6
6

U3

MLX91208LDC-CAH-000-TU

VDEC
1

NC
2

VSS
3

TEST
4

VDD
5OUT
6NC.
7NC,
8

C3
0.047uF

C9
0.1uF

R2
DNP

R6
DNP

C2
0.047uF

C8
0.1uF

C6
10000pF

U2

MLX91208LDC-CAH-000-TU

VDEC
1

NC
2

VSS
3

TEST
4

VDD
5OUT
6NC.
7NC,
8

R4
DNP

C1
0.047uF

J1

TMM-103-01-G-D-SM

1
1

2
2

3
3

4
4

5
5

6
6
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High impedance voltage divider to measure full DC bus voltage

R3, R4, R5, R8, R9, R10 = 133K

Vin = R_Lo/R_Hi (V/Vdc)

R_Hi = R3+R4+R5+R8+R9+R10 = 798K 

R_Lo = (R1=R2=R6=R7)

DC bus voltage range: 0-800V

If R_Lo = 3K, Vin 
range is 0-3V for DC
bus voltage range of
0-800V

If R_Lo = 5K, Vin 
range is 0-5V for DC
bus voltage range of
0-800V

*R12 = User
selectable 0Ohm
jumper to GND

Unity-gain instrumentation amplifier
Very high common-mode voltage
difference amplifier

*Refer to AD8479 datasheet for R11

Unity-gain buffers for output signals

Decoupling capacitors for ICs

-V

+V

-V +V -V +V

+V

+V

+V

-V

-V

-V

Vsig

Vout

Rev

Sheet of

Voltage Sensor

1 3

Rev

Sheet of

Voltage Sensor

1 3

Rev

Sheet of

DDDCCC   BBBuuusss   VVVooollltttaaagggeee   SSSeeennnsssooorrrVoltage Sensor

1 3

C4
0.1uF

R8
133k

U2

AD8479ARZ

+
3

_2
R

E
F

-
1

R
E

F
+5

OUT 6
+

V
7

-V
4

R1
4.99k

C2
0.1uF

R9
133k

R4
133k

R10
133k

U1
INA128UA

_2

+3 G
2

8
G

1
1

V
+7

V
-

4

Ref 5

Vo 6

U4A
TL092CPSR

1OUT 1

1IN-2

1IN+
3

V
+

8
V

-
4

U4B
TL092CPSR

7
2OUT

2IN-6

2IN+
5

R3
133k

C12
0.1uF

R12
DNP, 0805

R2
4.99k

R11
0.0

R6
4.99k

C10
0.1uF

C1
0.1uF

C7
0.1uF

R7
4.99k

R5
133k

C3
0.1uF

C8
0.1uF

+Vdc

-Vdc

+Vin

-Vin

-Vin

Vsense

Vsense Vsense

Vout Vsig

+Vin
+Vin

-Vin

Vsense

Vsig

Vout

v1Gen2 CRD200DA12E System Schematic
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I/O Connector

+/- Dual output power supply

Power supply interchangeable with dual
output PDS1/PES1 series dc-dc converters
from CUI Inc. Interchangeable voltage
rails: +/-5V, +/-12V, +/-15V.

Mating Part - ICD/Ribbon Connector
Samtec TCSD-03-01

+12V

-V

+V

+12V

Vout

Rev

Sheet of

I/O + Power Supply

2 3

Rev

Sheet of

I/O + Power Supply

2 3

Rev

Sheet of

DDDDDCCC   BBBuuusss   VVVooollltttaaagggeee   SSSeeennnsssooorrrI/O + Power Supply

2 3

TP2

50151

C11
4.7uF

L1 10uH

TP3

50151
J1

TMM-103-01-G-D-SM

1
1

2
2

3
3

4
4

5
5

6
6

R13
DNP, 0805

TP1
5015

1

L2 10uH

TP4

50151

C13
4.7uF

C9
4.7uF

C5
4.7uF

U3

PDS1-S12-D15-M-TR

GND
1

Vin
2

-Vout
5

0V
4

+Vout
7

L3 10uH

TP5

50151

C6
4.7uF

Vout
Vout

v1Gen2 CRD200DA12E System Schematic
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*R40 = DNP --> Hysteresis control resistor

+12V+12V

+12V

Vsig

Rev

Sheet of3 3

Rev

Sheet of3 3

Rev

Sheet of

DDDCCC   BBBuuusss   VVVooollltttaaagggeee   SSSeeennnsssooorrr

v1

DDDCCC   BBBuuusss   VVVooollltttaaagggeee   LLLeeevvveeelll   IIInnndddiiicccaaatttooorrr 

3 3

U5

TSX3702IDT

OUT1
1

IN1-
2

IN1+
3

VCC-
4

IN2+
5

IN2-
6

OUT2
7

VCC+
8

C16
4.7uF

C14
0.1uF

R21
10k

TP6

50151

R19
825

R16
1.5k

R15
DNP, 0805R14

120C15
0.1uF

U6

TS431IYLT

NC
1NC.
2

3
K

4 Ref

5
A

R17
4.99k

R20
30.1k

D1
LTST-C171TBKT

1
2

R18
39.2k

Vsig

Vref

Vsig

Vref

Gen2 CRD200DA12E System Schematic
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3

2

2

1

1

D D

C C

B B

A A

DIFFERENTIAL DRIVER

PRIMARY UVLO

INPUT

OVERVOLTAGE PROTECTION

+5V

DIFFERENTIAL RECEIVER NON_OVERLAP

HIGH SIDE SECONDARY POWER SUPPLY

LOW SIDE SECONDARY POWER SUPPLY

HS-Source

HS-25V

LS-Source

0

0

12V

12V

0 0

12V

5V

5V

5V

0

5V

0

5V

0

0

0

5V

5V

0

0

5V

5V

0

0

5V

Unprotected_12V

LS-Source

LS-25V

12V

0

12V

0

LS-25V

0

5V

5V

5V

5V

0

0

5V

0

5V

5V

0

5V

0

5V

12V

0

5V
5V

5V

5V
5V

0
0

0

0

0

0

5V

0

5V

0

5V

0

5V

0

5V

0

5V

5V

5V

0

0

0

Unprotected_12V 12V
0

0

0

HS-Source

1

LS+5

HS-10V

1

HS+5

1

LS-Source

LS-10V

2

2
2

1HS_-5V

HS+5HS-Source

LS+5LS-Source

2LS_-5V

HS_-5V

LS_-5V

LS_-5V

HS-V+HS-25V

LS-V+LS-25V

HS-25V
HS-V+

HS-10V

LS-10V

LS-10V

HS-10V

LS-V+LS-25V

LS-10V

HS_-5V

HS-Source

HS-25V

HS-10V

Logic-Enable

HS-PWM

LS-PWM

RTD-PWM-Output

HS-FAULT-NI

LS-FAULT-NI

RESET

Logic-Enable

HS-RCV-OUT

LS-RCV-OUT

Rev

Sheet of

CGD15HB62LPInputs and Power Supply

1 3

Rev

Sheet of

CGD15HB62LPInputs and Power Supply

1 3

Rev

Sheet of

CGD15HB62LPInputs and Power Supply

1 3

DT4

PMEG3030EP,115

1
C

2
A

RB67 DNP

UT12

DNP

EN
1 IN
2

GND
3

OUT
4

ADJ
5

T
A

B
6

CB28
10uF

UT10 DNP

1

GND

IN
2

OUT
5

EN
3 4

FB

RB2

DNP

UB8

MAX16053AUT+T

EN
1

G
N

D
2

IN
3

OUT
4

V
C

C
5

6CDELAY

CT11
4.7uF

CT18

DNP

RB39 0.0

UT11

TL1963A

EN
1 IN
2

GND
3

OUT
4

ADJ
5

T
A

B
6

RT21

30k

RB26

120k

CB55
0.1uF

RB36 0.0

RB42

249

CB39
4.7uF

RB12

15k

UT2

DNP

+Vin
7

-Vin
1

+25V
6

+10V
5

+5V
4

0V
3

Dis/Sync
2

CB37
27pF

CB29
10uF

CT21
4.7uF

RB46

15k

CT10
4.7uF

CB19
68pF

RB48

15k

LB4

1uH

UB5

SN74LVC1G00DBVR

1

2
4

5

3

RB57

15k

+

-

VCC

EN GND

UB12

MAX3281EAUT+T

6

4
3

2

5

1

UB1 DNP

1

GND

IN
2

OUT
5

EN
3 4

FB

CT13
0.1uF

UT6

DNP

EN
1 IN
2

GND
3

OUT
4

ADJ
5

T
A

B
6

DB8

3SMBJ5933B-TP

A
C

CB2

DNP

RB44

DNP

CB22
10pF

RB31

DNP

CB46
0.1uF

RT25 2.2k

RT23

DNP

UB11

TL1963A

EN
1 IN
2

GND
3

OUT
4

ADJ
5

T
A

B
6

RT20

DNP

CB36
0.1uF

LB1

1uH

RB35

DNP

UT13

DNP

+Vin
7

-Vin
1

+25V
6

+10V
5

+5V
4

0V
3

Dis/Sync
2

UB16

AM26C31QD

A1
1

Z1
3

A2
7

Z2
5

A3
9

Z3
11

A4
15

Z4
13

EN
4

EN
12

Y1
2

Y2
6

Y3
10

Y4
14

VCC
16

GND
8

RB29 2.2k

DB5

3SMBJ5920B-TP

A
C

RB53 DNP

RB33

DNP

RB41
15k

RB16 DNP

RB43

DNP

RB28

100k

RB51

0.0

JT2

SBH11-PBPC-D08-ST-BK

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16

CB26
0.1uF

RT24 21k

CB25
4.7uF

CT17
0.1uF

CB35
27pF

RB6

0.0

RT22

1k

RB32 21k

RB38 0.0

RB9

DNP

RB55

DNP

RB30

2M

CT9
DNP

NC

A Y

UB18

NC7SZ14M5X

2 4

3
5

1

LB3

1uH

CB40
0.1uF

RB17 100

RB77

DNP

RB50

0.0

RB27

15k

DT6

SMAJ5931B-TP

2
1

RB58 100

RB37 0.0

UT3

MGJ3T12150505MC-R7

+Vin
16

-Vin
1

+25V
10

+10V
9

+5V
7

0V
8

Dis/Sync
3

CB30
0.1uF

RB71

15k

CB14
4.7uF

RB7

DNP

CB24
100pF

CT20
4.7uF

CT19
10uF

RB3

0.0

CB23
0.1uF

UT9

NCV8664ST50T3G

Vin
1

GND
2

GND
4

Vout
3

RB34

249

RB20

DNP

RB21

15k

DB4

3SMBJ5933B-TP

A
C

CB27
0.1uF

LB2

1uH

RB56

15k

RB70

DNP

PTCT1

0805L300SLWR

CT15
10uF

RB11

DNP

CT22
10uF

GND

VCC

UB13

NC7S86M5X

1

2
4

5
3

RB40
15k

CB17
0.1uF

CB51
68pF

CB1
0.1uF

RB1

1k

UT14

MGJ3T12150505MC-R7

+Vin
16

-Vin
1

+25V
10

+10V
9

+5V
7

0V
8

Dis/Sync
3

DB3

3SMBJ5920B-TP

A
C

CT16

DNP

UB14

SN74LVC1G02DBVR

1A

2B
GND

3

Y
4

5

VCC

CB38
0.1uF

RB22 DNP

RB25 120

+

-

VCC

EN GND

UB15

MAX3281EAUT+T

6

4
3

2

5

1

NC

A Y

UB9

NC7SZ14M5X

2 4

3
5

1

CB64
4.7uF

UB22

SN74LVC1G00DBVR

1

2
4

5

3

PD-2

PD-1PS-Dis

RTD-Output-N
RTD-Output-P
FAULT-Output-N
FAULT-Output-P

HS-PWM-P

PD-1

PD-2

HS-PWM-N

HS-PWM-P

PS-Dis

LS-PWM-P

LS-PWM-N

LS-PWM-P
FAULT-Output-P
RTD-Output-P
PS-Dis

HS-PWM-N
LS-PWM-N
FAULT-Output-N
RTD-Output-N

Receiver-enable

Receiver-enable

Receiver-enable
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DESAT

UVLOREFERENCE

RTD

GATE DRIVERI/O

Switch to RB751

2

LS-Source

LS+5

2

20

5V

0

2 2

LS+5

2

LS+5

2

LS+5

2

2

2

LS-Source

2

2

LS-Source

LS+5

2

2

2

LS+5

LS+5

LS+5 2

2

22
2

2

LS-Drain

2

2

2

LS+5

2

2

LS+5

2

LS+5

2

LS+5
2

LS+5

2

2

LS+5

HS-Source

2

LS+5

2

2

LS-V+

LS-V+

LS-V+

LS-V+

LS-V+

LS-V+

LS-FAULT-NI

LS-PWM

RTD-PWM-Output

RTD

RTD

LS-Gate

LS-DESAT-REF

LS-DESAT-ISO

LS-Gate

LS-DESAT-ISO

RESET

Rev

Sheet of

CGD15HB62LPLow Side Gate Driver

2 3

Rev

Sheet of

CGD15HB62LPLow Side Gate Driver

2 3

Rev

Sheet of

CGD15HB62LPLow Side Gate Driver

2 3

RT28 4.99

CT29
1uF

RB52

3.3k

RB69
15k

CB54

100pF

DB6

CDZT2RA5.1B

1
C

2 A
CT23
2.2uF

CB58

0.1uF

CT28

0.1uF

UB17B

SN74LVC2G04DCKR

3
2A

4
2Y

UB25

BSS138

RT42
10k

RB74

DNP

RB49
15k

CB43
4.7uF

VCC

GND

UT17

NC7SZ08M5X

1

2
4

3

5

CB62

100pF

RB64 120 CB61

0.1uF

UB21

IXDD614YI

VCC
1

TAB
6

EN
5

IN
4

GND
3

OUT
2

CB59

0.1uF

RT33

56kCT26

0.1uF

RB62 120

CB45 4.7uF

UT18

LTC6992CS6-2#TRMPBF

MOD
1

GND
2

SET
3

DIV
4V+
5OUT
6

RT36
20k

RB59 120

UT15

SN74LVC1G175DBVR

CLK
1

GND
2

D
3

Q
4

Vcc
5

CLRn
6

CB41
0.1uF

RT37
30

CB53
100pF

CB50

0.1uF

UB24

TS431IYLT

NC
1NC.
2

3
K

4 Ref

5
A

DB7

RSX501L-20TE25

1 C
2

A

CB66
4.7uF

RT41

DNP

CT24
0.1uF

CT30

0.1uF

RT27 4.99

CT31

0.1uF

UB20

SN74LVC1G32DCKR

1 A

2 B
GND

3

Y
4

5

Vcc

RT32 10k

RT29

4.22k

RT40 20k

RT30
15k

RB63
20k

DT8

CDZT2RA5.1B

1
C

2 A

RT35 4.99k

UT16B

TLV3502AID

3
+INB

4 -INB

6
OUTB

CB67
4.7uF

-

+

UT19A

MCP6292-E/MS

1

8
4

2

3

RB66
10k

CB65
0.1uF

RB47
2k

CT32

0.1uF

RB60
24.9k

RT44
10k

RT19

0.0

+

-

UT19B

MCP6292-E/MS

5
7

6

CB63

0.1uF
RB73
15k

UB17A

SN74LVC2G04DCKR

1
1A

G
N

D

2
5

V
c
c

6
1Y

RB45
10

CB57

100pF

CB68
4.7uF

CB60

100pF

RB72
30.1k

UT20

BSS138

DT7

STPS2150A

1
C

2
A

CT27

0.1uF

RB65
4.7k

RT45

10k

RB54
7.5k

RB61
15k

RT39
97.6k

CB47
0.1uF

RT43

0.0

CB69
1uF

RB75

4.99k

CT25
1uF

DT5

STTH112U

C
C

A
A

MT2 573300D00010G

1
1

2
2

CB42
4.7uF

RT38
249k

RB76

0.0

UB23

ISO7842DW

VCC1
1

GND1
2

INA
3

INB
4

OUTC
5

OUTD
6

EN1
7

GND1.1
8

GND2.1
9EN2
10IND
11INC
12OUTB
13OUTA
14GND2
15VCC2
16

RB68 120

RT26

10k

RT31

26.1k

CB56

0.1uF

UB19

UCC27531DBVR

EN
1

IN
2

VDD
3

GND
4

OUTL
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