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Revision

Rev04

Serial
Serial

Serial #

PWM_H[1..3]

PWM_L[1..3]

OT_H[1..3]

TEMP_H[1..3]

PWM_EN

X1
DigitalCarrierJack

Place UZ Logo from Library

I_DC_OUT_N
I_DC_OUT_P

I_OUT_P[1..3]
I_OUT_N[1..3]

U_OUT_P[1..3]
U_OUT_N[1..3]

V_DC_OUT_N
V_DC_OUT_P

PHASE_CONNECTOR_[1..3]

Connectors

Repeat(I_OUT_P)
Repeat(I_OUT_N)

Repeat(U_OUT_P)
Repeat(U_OUT_N)
Repeat(PHASE_CONNECTOR_)

Repeat(PHASE_)

Repeat(PhaseMeasurements,1,3)
Phase_Measurements

Repeat(PWM_H)

Repeat(PWM_L)

Repeat(PHASE_)
PWM_EN

Repeat(Halfbridge,1,3)
Halfbridges

I_DC_OUT_N
I_DC_OUT_P

V_DC_OUT_N
V_DC_OUT_P

DC-link

U_OUT_N

PWM_H

PWM_L

OT_H

PHASE_CONNECTOR_[1..3]

LOGO1

UZ Logo

Project
ProjectRevision
AuthorParam
ProjectDate

INFO

Design Information

Repeat(OT_H)

Repeat(TEMP_H)

Repeat(TempMeasurements,1,3)
Temp_Measurements

PHASE_

U_OUT_P

I_OUT_N
I_OUT_P

U_OUT_N[1..3]
U_OUT_P[1..3]

I_OUT_N[1..3]
I_OUT_P[1..3]

TEMP_HTEMP_H[1..3]

OT_H[1..3]

PHASE_CONNECTOR_

PWM_L[1..3]

PWM_H[1..3]

DC-link-Caps

2.5V_REF

COINFO 
COLOGO1 

CORevision COSerial 

NLI0OUT0N010030 NLI0OUT0N NLI0OUT0N010030 NLI0OUT0N NLI0OUT0N010030 NLI0OUT0N NLI0OUT0N010030 
NLI0OUT0P010030 NLI0OUT0P NLI0OUT0P010030 NLI0OUT0P NLI0OUT0P010030 NLI0OUT0P NLI0OUT0P010030 

NLOT0H010030 NLOT0H NLOT0H010030 NLOT0H NLOT0H010030 NLOT0H NLOT0H010030 

NLPHASE0CONNECTOR0010030 NLPHASE0CONNECTOR0 NLPHASE0CONNECTOR0010030 NLPHASE0CONNECTOR0 NLPHASE0CONNECTOR0010030 NLPHASE0CONNECTOR0 NLPHASE0CONNECTOR0010030 

NLPWM0H010030 NLPWM0H NLPWM0H010030 NLPWM0H NLPWM0H010030 NLPWM0H NLPWM0H010030 

NLPWM0L010030 NLPWM0L NLPWM0L010030 NLPWM0L NLPWM0L010030 NLPWM0L NLPWM0L010030 

NLTEMP0H010030 NLTEMP0H NLTEMP0H010030 NLTEMP0H NLTEMP0H010030 NLTEMP0H NLTEMP0H010030 

NLU0OUT0N010030 NLU0OUT0N NLU0OUT0N010030 NLU0OUT0N NLU0OUT0N010030 NLU0OUT0N NLU0OUT0N010030 
NLU0OUT0P010030 NLU0OUT0P NLU0OUT0P010030 NLU0OUT0P NLU0OUT0P010030 NLU0OUT0P NLU0OUT0P010030 

NLPHASE0 NLPHASE0 NLPHASE0 
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GND GND11 2 2

33 4 4

55 6 6

77 8 8

99 10 10

1111 12 12

1313 14 14

1515 16 16

1717 18 18

1919 20 20

2121 22 22

2323 24 24

2525 26 26

2727 28 28

2929 30 30

3131 32 32

3333 34 34

3535 36 36

3737 38 38

3939 40 40

4141 42 42

4343 44 44

4545 46 46

4747 48 48

4949 50 50

5151 52 52

5353 54 54

5555 56 56

5757 58 58

5959 60 60

6161 62 62

6363 64 64

6565 66 66

6767 68 68

6969 70 70

7171 72 72

7373 74 74

7575 76 76

7777 78 78

7979 80 80

8181 82 82

8383 84 84

8585 86 86

8787 88 88

8989 90 90

9191 92 92

9393 94 94

9595 96 96

9797 98 98

9999 100 100

X1

HSEC8-150-01-XX-DV-A-BL-CARD

GNDGND

GNDGND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

PWM_H1 PWM_L1

PWM_H2 PWM_L2

PWM_H3 PWM_L3

TEMP_H1

OT_H1

TEMP_H3

OT_H3 OT_H2

TEMP_H2

3V3_PER

3V3_unfused

GND
R1

0R

R2

0R

R3
0R

5V_unfused

VIN_unfused
PWM_H[1..3] PWM_H[1..3]

OT_H[1..3] OT_H[1..3]

TEMP_H[1..3] TEMP_H[1..3]

PWM_EN_IN

Temp_H/L signals: 
Pulswidth modulated signal to 
the SoC. Pulswidth linear 
correlated to the temperature 
of the Mosfets 
Frequency 11kHz

OT_H/L signals: 
Active low signal. 
When in normal operation, 
signal is 3V3. 
When the measured temp 
exceeds 105°C, the OT signal 
will be set to LOW.

1A1

GND2

2A3

1Y 6

VCC 5

2Y 4

U13
SN74LVC2G14DBVR

5V_PER

GNDGNDGND

PWM_ENPWM_EN

PWM_EN_IN

D1
150060BS84000

D2
150060GS84000

D3
150060RS86000

VIN

GND

V_fw = 3.2V typ 
24V-3.2V = 20.8V 
20.8V/30000 = 693µA
10k*693µA^2 = 4,8mW 
20k*693µA^2 = 9,6 mW
Both <100mW

GND

5V_PER

V_fw = 3.3V typ 
5V-3.3V = 1.7V 
1.7V/4700= 361 µA
4800*250µA^2 = 615µW
<100mW

GND

3V3_PER

V_fw = 2V typ 
3.3V - 2V= 1.3V 
1.3V/2350 = 553µA 
2350*542µA^2 = 719µW 
<100mW

Inverting Schmitt Trigger

Status LEDs for UZ-supply rails

TP5

Testpoint 1mm

TP6

Testpoint 1mm

VIN 5V_PER 3V3_PER

TP16

Testpoint 1mm

GND

TP17

Testpoint 1mm

GND

5V_PER

3V3_PER

VINVIN_unfused

5V_unfused

3V3_unfused

VIN_unfused

5V_unfused

3V3_unfused

L12

LQM18DN6R8M70L
C99
100 nF

TP7

Testpoint 1mm

1 2
F1

MINIASMDC110F_24-2

1 2
F2

MINIASMDC110F_24-2

1 2
F3

MINIASMDC110F_24-2

1
2
3
4
5
6
7
8

J8

Pin Header

DIG_IO_06

DIG_IO_08

DIG_IO_10

DIG_IO_12

DIG_IO_16

DIG_IO_22

DIG_IO_26

DIG_IO_06
DIG_IO_08
DIG_IO_10
DIG_IO_12
DIG_IO_16
DIG_IO_22
DIG_IO_26

GND

R4
10k

R6
20k

I2C0_SCL
I2C0_SDA

E01

E12

E23

VSS 4

SDA 5

SCL 6

WC7

VCC 8
U1

M24C02-WMN6TP

R17
4k7

R16
4k7

ADDR_0
ADDR_1

C1

100 nF
R18
100k

R47
100k

GND

GND

3V3_PER 3V3_PER3V3_PER

3V3_PER

ADDR_2

SB1

Note: place solder bump to 
protect EEPROM memory 
from write access.

ADDR_0

ADDR_1

ADDR_2

I2C0_SCL I2C0_SDA

EEPROM

R7
4k7

R8
4k7

R10
4k7

PWM_L[1..3] PWM_L[1..3]

R11
4k7

PIC101 

PIC102 

COC1 

PIC9901 

PIC9902 
COC99 

PID101 
PID102 

COD1 

PID201 
PID202 

COD2 

PID301 
PID302 

COD3 

PIF101 PIF102 

COF1 

PIF201 PIF202 

COF2 

PIF301 PIF302 

COF3 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

PIJ807 

PIJ808 

COJ8 

PIL1201 PIL1202 

COL12 

PIR101 PIR102 

COR1 
PIR201 PIR202 

COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1601 

PIR1602 
COR16 

PIR1701 

PIR1702 
COR17 

PIR1801 

PIR1802 
COR18 

PIR4701 

PIR4702 
COR47 

PISB101 PISB102 

COSB1 

PITP501 
COTP5 

PITP601 
COTP6 

PITP701 
COTP7 

PITP1601 
COTP16 

PITP1701 
COTP17 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

COU1 

PIU1301 

PIU1302 

PIU1303 PIU1304 

PIU1305 

PIU1306 

COU13 
PIX101 PIX102 

PIX103 PIX104 

PIX105 PIX106 

PIX107 PIX108 

PIX109 PIX1010 

PIX1011 PIX1012 

PIX1013 PIX1014 

PIX1015 PIX1016 

PIX1017 PIX1018 

PIX1019 PIX1020 

PIX1021 PIX1022 

PIX1023 PIX1024 

PIX1025 PIX1026 

PIX1027 PIX1028 

PIX1029 PIX1030 

PIX1031 PIX1032 

PIX1033 PIX1034 

PIX1035 PIX1036 

PIX1037 PIX1038 

PIX1039 PIX1040 

PIX1041 PIX1042 

PIX1043 PIX1044 

PIX1045 PIX1046 

PIX1047 PIX1048 

PIX1049 PIX1050 

PIX1051 PIX1052 

PIX1053 PIX1054 

PIX1055 PIX1056 

PIX1057 PIX1058 

PIX1059 PIX1060 

PIX1061 PIX1062 

PIX1063 PIX1064 

PIX1065 PIX1066 

PIX1067 PIX1068 

PIX1069 PIX1070 

PIX1071 PIX1072 

PIX1073 PIX1074 

PIX1075 PIX1076 

PIX1077 PIX1078 

PIX1079 PIX1080 

PIX1081 PIX1082 

PIX1083 PIX1084 

PIX1085 PIX1086 

PIX1087 PIX1088 

PIX1089 PIX1090 

PIX1091 PIX1092 

PIX1093 PIX1094 

PIX1095 PIX1096 

PIX1097 PIX1098 

PIX1099 PIX10100 

COX1 

PIX1050 NLOT0H1 

NLOT0H010030 
POOT0H010030 

PIX1074 NLOT0H2 

NLOT0H010030 
POOT0H010030 

PIX1073 NLOT0H3 

NLOT0H010030 
POOT0H010030 

NLOT0H010030 
POOT0H010030 

PIX1017 NLPWM0H1 

NLPWM0H010030 POPWM0H010030 

PIX1021 NLPWM0H2 

NLPWM0H010030 POPWM0H010030 

PIX1025 NLPWM0H3 

NLPWM0H010030 POPWM0H010030 NLPWM0H010030 POPWM0H010030 

PIX1018 NLPWM0L1 

NLPWM0L010030 POPWM0L010030 

PIX1022 NLPWM0L2 

NLPWM0L010030 POPWM0L010030 

PIX1026 NLPWM0L3 

NLPWM0L010030 POPWM0L010030 NLPWM0L010030 POPWM0L010030 

PIX1030 NLTEMP0H1 

NLTEMP0H010030 POTEMP0H010030 

PIX1054 NLTEMP0H2 

NLTEMP0H010030 POTEMP0H010030 

PIX1053 NLTEMP0H3 

NLTEMP0H010030 POTEMP0H010030 NLTEMP0H010030 POTEMP0H010030 

PIC101 

PIF302 

PIR301 

PIR802 PIR1002 

PIR1102 PIR1602 PIR1702 PIR1802 PIR4702 

PISB101 

PITP701 

PIU108 

PIF301 

PIX1013 PIX1014 

PIF202 

PIL1202 

PIR702 

PITP601 

PIF201 

PIX109 PIX1010 

PIR1701 
PIU101 

PIX1079 NLADDR00 

PIR1601 

PIU102 

PIX1095 NLADDR01 

PIR1101 

PIU103 

PIX1080 NLADDR02 PIJ801 

PIX1029 NLDIG0IO006 

PIJ802 

PIX1033 NLDIG0IO008 

PIJ803 

PIX1037 NLDIG0IO010 

PIJ804 

PIX1041 NLDIG0IO012 

PIJ805 

PIX1049 NLDIG0IO016 

PIJ806 

PIX1061 NLDIG0IO022 

PIJ807 

PIX1069 NLDIG0IO026 

PIC102 

PIC9901 

PID101 PID201 PID301 

PIJ808 

PIR201 

PITP1601 PITP1701 

PIU104 

PIU1302 

PIU1303 

PIX101 PIX102 

PIX103 PIX104 

PIX107 PIX108 

PIX1011 PIX1012 

PIX1015 PIX1016 

PIX1019 PIX1020 

PIX1023 PIX1024 

PIX1027 PIX1028 

PIX1031 PIX1032 

PIX1035 PIX1036 

PIX1039 PIX1040 

PIX1043 PIX1044 

PIX1047 PIX1048 

PIX1051 PIX1052 

PIX1055 PIX1056 

PIX1059 PIX1060 

PIX1063 PIX1064 

PIX1067 PIX1068 

PIX1071 PIX1072 

PIX1075 PIX1076 

PIX1081 PIX1082 

PIX1087 PIX1088 

PIX1097 PIX1098 

PIR4701 

PIU106 

PIX1089 NLI2C00SCL 

PIR1801 

PIU105 PIX1090 NLI2C00SDA 

PIC9902 PIL1201 PIU1305 

PID102 
PIR601 

PID202 
PIR701 

PID302 
PIR801 PIR1001 

PIR101 PIR202 

PIR302 

PIX1099 

PIR102 

PIX10100 

PIR401 

PIR602 

PISB102 

PIU107 

PIU1304 

PIX1034 

PIX1038 

PIX1042 

PIX1046 

PIX1057 PIX1058 

PIX1062 

PIX1065 PIX1066 

PIX1070 

PIX1077 PIX1078 

PIX1083 PIX1084 

PIX1085 PIX1086 

PIX1091 PIX1092 

PIX1093 PIX1094 

PIX1096 

PIU1306 

NLPWM0EN POPWM0EN 

PIU1301 

PIX1045 NLPWM0EN0IN 

PIF102 

PIR402 

PITP501 

PIF101 

PIX105 PIX106 

POOT0H1 POOT0H2 POOT0H3 POOT0H010030 

POPWM0EN 

POPWM0H1 POPWM0H2 POPWM0H3 POPWM0H010030 
POPWM0L1 POPWM0L2 POPWM0L3 POPWM0L010030 

POTEMP0H1 POTEMP0H2 POTEMP0H3 POTEMP0H010030 
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V_DC

-V_DC

V_DC_OUT_PV_DC_OUT_P

V_DC_OUT_NV_DC_OUT_N

I_OUT_N1

I_OUT_N2
I_OUT_P2

I_OUT_N3
I_OUT_P3

U_OUT_P1
U_OUT_N1
U_OUT_P2
U_OUT_N2
U_OUT_P3
U_OUT_N3

I_DC_OUT_N
I_DC_OUT_PI_DC_OUT_N

I_DC_OUT_P

Shell

1
2
3
6
4
5
7
8

J1

6339160-1

Shell

1
2
3
6
4
5
7
8

J2

6339160-1

I_OUT_P[1..3]
I_OUT_N[1..3]

I_OUT_P[1..3]
I_OUT_N[1..3]

U_OUT_P[1..3]
U_OUT_N[1..3]

U_OUT_P[1..3]
U_OUT_N[1..3]

i
D100

D100

i
D101

I_OUT_P1

PHASE_CONNECTOR_[1..3]PHASE_CONNECTOR_[1..3]

max. 48V DC-link

PHASE_CONNECTOR_1

PHASE_CONNECTOR_2

PHASE_CONNECTOR_3

i
PHASE_CONNECTOR_1

i
PHASE_CONNECTOR_2

i
PHASE_CONNECTOR_3

1

J7

FCR7350B, PCB mount 4mm jack, BLACK

1

J6

FCR7350B, PCB mount 4mm jack, BLACK

1

J5

FCR7350B, PCB mount 4mm jack, BLACK

1

J3

FCR7350R, PCB mount 4mm jack, RED

1

J4

FCR7350L, PCB mount 4mm jack, BLUE

R5

0R

R9

0R
GNDGND

Ethernet Jacks

High Power - Banana Connectors

i
V_DC

i
-V_DC

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 

PIJ107 

PIJ108 

PIJ10Shell 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 

PIJ207 

PIJ208 

PIJ20Shell 

COJ2 

PIJ301 

COJ3 

PIJ401 

COJ4 

PIJ501 

COJ5 

PIJ601 

COJ6 

PIJ701 

COJ7 

PIR501 PIR502 

COR5 
PIR901 PIR902 

COR9 

PIJ202 

NLI0OUT0N010030 

NLI0OUT0N1 

POI0OUT0N010030 

PIJ206 

NLI0OUT0N010030 

NLI0OUT0N2 

POI0OUT0N010030 

PIJ205 

NLI0OUT0N010030 

NLI0OUT0N3 

POI0OUT0N010030 NLI0OUT0N010030 POI0OUT0N010030 

PIJ201 

NLI0OUT0P010030 

NLI0OUT0P1 

POI0OUT0P010030 

PIJ203 

NLI0OUT0P010030 

NLI0OUT0P2 

POI0OUT0P010030 

PIJ204 

NLI0OUT0P010030 

NLI0OUT0P3 

POI0OUT0P010030 NLI0OUT0P010030 POI0OUT0P010030 

PIJ501 

NLPHASE0CONNECTOR0010030 

NLPHASE0CONNECTOR01 

POPHASE0CONNECTOR0010030 

PIJ601 

NLPHASE0CONNECTOR0010030 

NLPHASE0CONNECTOR02 

POPHASE0CONNECTOR0010030 

PIJ701 

NLPHASE0CONNECTOR0010030 

NLPHASE0CONNECTOR03 

POPHASE0CONNECTOR0010030 NLPHASE0CONNECTOR0010030 POPHASE0CONNECTOR0010030 

PIJ102 

NLU0OUT0N010030 
NLU0OUT0N1 POU0OUT0N010030 

PIJ106 
NLU0OUT0N010030 

NLU0OUT0N2 

POU0OUT0N010030 

PIJ105 

NLU0OUT0N010030 

NLU0OUT0N3 

POU0OUT0N010030 
NLU0OUT0N010030 

POU0OUT0N010030 

PIJ101 

NLU0OUT0P010030 

NLU0OUT0P1 

POU0OUT0P010030 
PIJ103 

NLU0OUT0P010030 
NLU0OUT0P2 POU0OUT0P010030 

PIJ104 

NLU0OUT0P010030 
NLU0OUT0P3 

POU0OUT0P010030 
NLU0OUT0P010030 

POU0OUT0P010030 

PIJ401 

PIR501 PIR901 

PIJ108 
NLI0DC0OUT0N 

POI0DC0OUT0N 
PIJ107 

NLI0DC0OUT0P POI0DC0OUT0P 

PIJ10Shell 

PIR902 

PIJ20Shell 

PIR502 

PIJ301 

PIJ208 
NLV0DC0OUT0N 

POV0DC0OUT0N 
PIJ207 

NLV0DC0OUT0P POV0DC0OUT0P 
POI0DC0OUT0N 
POI0DC0OUT0P 

POI0OUT0N1 POI0OUT0N2 POI0OUT0N3 POI0OUT0N010030 
POI0OUT0P1 POI0OUT0P2 POI0OUT0P3 POI0OUT0P010030 

POPHASE0CONNECTOR01 POPHASE0CONNECTOR02 POPHASE0CONNECTOR03 POPHASE0CONNECTOR0010030 

POU0OUT0N1 POU0OUT0N2 POU0OUT0N3 POU0OUT0N010030 
POU0OUT0P1 POU0OUT0P2 POU0OUT0P3 POU0OUT0P010030 

POV0DC0OUT0N 
POV0DC0OUT0P 
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GND

C12A

56 pF

I_OUT_N

I_OUT_P

R19A

49R9

R20A

49R9

50A max @2mOhm = 
1000mV
With fixed 20V/V Gain and 
2.5V ref ->
0.5- 4.5V bipolar 
single-ended

With 0.5-4.5V bipolar single-ended input 
at 2.5Vref -> 
Gain=2 would lead to a differential 
signal 
with 2.5V VCOM: 
Out_N/Out_P:
4.5V/0.5V at -50A 
0.5V/4.5V at 50A

0.1%
R14A

2k

0.1%
R15A

2k

0.1%
R13A

1k

0.1%

R12A

1k

Voltage measurement scaled with voltage
divider R22 and R21 :
Max 48V (LowPass max 60V as buffer)
10k||110k->
48V*10k/(10k+110k)=4V
48V/(10k||110k)=5,2mA

Max operation 60V:
60V*10k/(10k+110k)=5V
60V/(10k||110k)=6.5mA

0.1%
R22A

110k
LowPass Filter: 
Max Target: 
6000rpm at 18 pole pairs 
->fg=1800Hz 
With LowPass & Feedback 
Lowpass. Resulting frequency 
response calculated via LTSpice 
Simulation ->1.745kHzGND GND

GND

R26A

49R9

U_OUT_N

U_OUT_P

C16A

56 pF
GND

R25A

49R9
U_OUT_N

U_OUT_P

I_OUT_N

I_OUT_P

PHASE_CONNECTOR_

PHASE_ PHASE_CONNECTOR_PHASE_
Halfbridges are seen as current 
"source" for the motor.

GND

Direction towards the 
connectors and motor

GND

GND

VCOM_1

VCOM_1

GND

GND

Place close to U4 OPAMP

U
_N

U
_P

I_N
I_P

0.1%

R21A
10k

1%
R10A

2mR

Phase Current Measurement + Single->Diff OPAMP

5V_PER

Phase Voltage Measurement

i
Phases

GND

GND

L3A

LQM18DN6R8M70L

L4A

LQM18DN6R8M70L

L5A

LQM18DN6R8M70L

5V_PER

5V_U3

5V_PER

5V_U4

5V_U3

5V_U3

5V_U4

5V_U4

5V
_U

2

0.1%

R23A

10k

0.1%
R24A

110k

0.1%
R27A

110k

0.1%
R28A

10k

All gain resistors match the 
10k||110k input resistance 
of the lowpass filter

+ Single->Diff OPAMP0.1%R130A

10k

Place close to U2 OPAMP
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C24A
100 nF

C3A
100 nF

C80A
100 nF

C82A
100 nF

10 %
100 VDC

C14A
0.01 µF

5 %

C15A

56 pF

I_OUT
5V_U2

GND

2V5_REF

2V5_REF

C6A
100 nF

IN-1 GND2 REF23 NC4

IN+ 8REF1 7VS 6OUT 5
U2A

INA241A2IDGKR

2V5_REF

C23A
100 nF

0.1%
R129A

110k

VCOM_2

VCOM_2

C83A
100 nF

C11A

56 pF

2V5_REF

I_OUT

U2 the terminals IN-
and IN+ are connected
inverted. This is done to
improve the PCB-layout.
This is fixed, by inverting
the inputs at U3 again.

Place close to U3 OPAMP

Place close to U2 REF inputs

Place close to U4 OPAMP
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GND

C12B

56 pF

I_OUT_N

I_OUT_P

R19B

49R9

R20B

49R9

50A max @2mOhm = 
1000mV
With fixed 20V/V Gain and 
2.5V ref ->
0.5- 4.5V bipolar 
single-ended

With 0.5-4.5V bipolar single-ended input 
at 2.5Vref -> 
Gain=2 would lead to a differential 
signal 
with 2.5V VCOM: 
Out_N/Out_P:
4.5V/0.5V at -50A 
0.5V/4.5V at 50A

0.1%
R14B

2k

0.1%
R15B

2k

0.1%
R13B

1k

0.1%

R12B

1k

Voltage measurement scaled with voltage
divider R22 and R21 :
Max 48V (LowPass max 60V as buffer)
10k||110k->
48V*10k/(10k+110k)=4V
48V/(10k||110k)=5,2mA

Max operation 60V:
60V*10k/(10k+110k)=5V
60V/(10k||110k)=6.5mA

0.1%
R22B

110k
LowPass Filter: 
Max Target: 
6000rpm at 18 pole pairs 
->fg=1800Hz 
With LowPass & Feedback 
Lowpass. Resulting frequency 
response calculated via LTSpice 
Simulation ->1.745kHzGND GND

GND

R26B

49R9

U_OUT_N

U_OUT_P

C16B

56 pF
GND

R25B

49R9
U_OUT_N

U_OUT_P

I_OUT_N

I_OUT_P

PHASE_CONNECTOR_

PHASE_ PHASE_CONNECTOR_PHASE_
Halfbridges are seen as current 
"source" for the motor.

GND

Direction towards the 
connectors and motor

GND

GND

VCOM_1

VCOM_1

GND

GND

Place close to U4 OPAMP

U
_N

U
_P

I_N
I_P

0.1%

R21B
10k

1%
R10B

2mR

Phase Current Measurement + Single->Diff OPAMP

5V_PER

Phase Voltage Measurement

i
Phases

GND

GND

L3B

LQM18DN6R8M70L

L4B

LQM18DN6R8M70L

L5B

LQM18DN6R8M70L

5V_PER

5V_U3

5V_PER

5V_U4

5V_U3

5V_U3

5V_U4

5V_U4

5V
_U

2

0.1%

R23B

10k

0.1%
R24B

110k

0.1%
R27B

110k

0.1%
R28B

10k

All gain resistors match the 
10k||110k input resistance 
of the lowpass filter

+ Single->Diff OPAMP0.1%R130B

10k

Place close to U2 OPAMP
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C24B
100 nF

C3B
100 nF

C80B
100 nF

C82B
100 nF

10 %
100 VDC

C14B
0.01 µF

5 %

C15B

56 pF

I_OUT
5V_U2

GND

2V5_REF

2V5_REF

C6B
100 nF

IN-1 GND2 REF23 NC4

IN+ 8REF1 7VS 6OUT 5
U2B

INA241A2IDGKR

2V5_REF

C23B
100 nF

0.1%
R129B

110k

VCOM_2

VCOM_2

C83B
100 nF

C11B

56 pF

2V5_REF

I_OUT

U2 the terminals IN-
and IN+ are connected
inverted. This is done to
improve the PCB-layout.
This is fixed, by inverting
the inputs at U3 again.

Place close to U3 OPAMP

Place close to U2 REF inputs

Place close to U4 OPAMP
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GND

C12C

56 pF

I_OUT_N

I_OUT_P

R19C

49R9

R20C

49R9

50A max @2mOhm = 
1000mV
With fixed 20V/V Gain and 
2.5V ref ->
0.5- 4.5V bipolar 
single-ended

With 0.5-4.5V bipolar single-ended input 
at 2.5Vref -> 
Gain=2 would lead to a differential 
signal 
with 2.5V VCOM: 
Out_N/Out_P:
4.5V/0.5V at -50A 
0.5V/4.5V at 50A

0.1%
R14C

2k

0.1%
R15C

2k

0.1%
R13C

1k

0.1%

R12C

1k

Voltage measurement scaled with voltage
divider R22 and R21 :
Max 48V (LowPass max 60V as buffer)
10k||110k->
48V*10k/(10k+110k)=4V
48V/(10k||110k)=5,2mA

Max operation 60V:
60V*10k/(10k+110k)=5V
60V/(10k||110k)=6.5mA

0.1%
R22C

110k
LowPass Filter: 
Max Target: 
6000rpm at 18 pole pairs 
->fg=1800Hz 
With LowPass & Feedback 
Lowpass. Resulting frequency 
response calculated via LTSpice 
Simulation ->1.745kHzGND GND

GND

R26C

49R9

U_OUT_N

U_OUT_P

C16C

56 pF
GND

R25C

49R9
U_OUT_N

U_OUT_P

I_OUT_N

I_OUT_P

PHASE_CONNECTOR_

PHASE_ PHASE_CONNECTOR_PHASE_
Halfbridges are seen as current 
"source" for the motor.

GND

Direction towards the 
connectors and motor

GND

GND

VCOM_1

VCOM_1

GND

GND

Place close to U4 OPAMP

U
_N

U
_P

I_N
I_P

0.1%

R21C
10k

1%
R10C

2mR

Phase Current Measurement + Single->Diff OPAMP

5V_PER

Phase Voltage Measurement

i
Phases

GND

GND

L3C

LQM18DN6R8M70L

L4C

LQM18DN6R8M70L

L5C

LQM18DN6R8M70L

5V_PER

5V_U3

5V_PER

5V_U4

5V_U3

5V_U3

5V_U4

5V_U4

5V
_U

2

0.1%

R23C

10k

0.1%
R24C

110k

0.1%
R27C

110k

0.1%
R28C

10k

All gain resistors match the 
10k||110k input resistance 
of the lowpass filter

+ Single->Diff OPAMP0.1%R130C

10k

Place close to U2 OPAMP
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C24C
100 nF

C3C
100 nF

C80C
100 nF

C82C
100 nF

10 %
100 VDC

C14C
0.01 µF

5 %

C15C

56 pF

I_OUT
5V_U2

GND

2V5_REF

2V5_REF

C6C
100 nF

IN-1 GND2 REF23 NC4

IN+ 8REF1 7VS 6OUT 5
U2C

INA241A2IDGKR

2V5_REF

C23C
100 nF

0.1%
R129C

110k

VCOM_2

VCOM_2

C83C
100 nF

C11C

56 pF

2V5_REF

I_OUT

U2 the terminals IN-
and IN+ are connected
inverted. This is done to
improve the PCB-layout.
This is fixed, by inverting
the inputs at U3 again.

Place close to U3 OPAMP

Place close to U2 REF inputs

Place close to U4 OPAMP
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GNDI1
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INB3

SLDON4
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N.C.6

VDDI7 GNDB 8OUTB 9VDDB 10GNDA 11OUTA 12VDDA 13
U7A

2EDF7275KXUMA2

GND

PWM_out_L

PW
M

_out_H
PW

M
_out_L

3V3_PER

PWM_H PWM_H

PWM_L PWM_L

GND1

VIN2

0V4 +VOUT 5NC 8
PS1A

PDSE1-S24-S12-M-TR

GND1

VIN2

0V4 +VOUT 5NC 8
PS2A

PDSE1-S24-S12-M-TR

C60A
4.7 µF

C61A
4.7 µF

50V 50V

C62A
4.7 µF

C63A
4.7 µF

50V 50V

GND GND

GNDGND

L1A

LQM18DN6R8M70L

VIN

VIN

GND

12V_TOP

12V_BOT

GND

3V3_PER

GND

12V_TOP

12V_BOT

GND_TOP

GND_TOP

Infineon answer regarding 
non-bootstrap circuit

Datasheet said minimum 
20x CISS for 
output-caps:
2x100nF > 20x2.5nF

PHASE_PHASE_

PWM_ENPWM_EN

GND

IG_charging_peak <4A 
IG_discharging_peak <8A 

->Max currents: 
IG_charging = 12V/(47+0.42)Ohm = 253mA
IG_discharging = 12V/(12+ 0.18)Ohm = 985mA
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Place close to Driver
2EDF7275KXUMA1

Isolated Top Side Gate Supply

Isolated Bottom Side Gate Supply

Gate Driver

MOSFETS

i
Power

i
Power

i
Power

i
Power

V_DC

GND

100V100V

GATE_HIGH

GATE_LOW

GND

PWM_out_H

C72A
100 nF

C73A
100 nF

C66A
100 nF

C67A
100 nF

C68A
100 nF

C69A
100 nF

C26A
10nF

C25A
10nF

L2A

LQM18DN6R8M70L

1 2

DOFF_1A

1 2

DOFF_2A

C64A
4.7 uF

C65A
4.7 uF

RGOFF_1A

12R

RGON_1A

47R

RGON_2A

47R

RGOFF_2A

12R

Different values for RGON_1 and
RGOFF_1 to facilitate faster turn off.

Same for RGON_2 and RGOFF_2
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VIN2
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Infineon answer regarding 
non-bootstrap circuit

Datasheet said minimum 
20x CISS for 
output-caps:
2x100nF > 20x2.5nF

PHASE_PHASE_

PWM_ENPWM_EN

GND

IG_charging_peak <4A 
IG_discharging_peak <8A 

->Max currents: 
IG_charging = 12V/(47+0.42)Ohm = 253mA
IG_discharging = 12V/(12+ 0.18)Ohm = 985mA
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Place close to Driver
2EDF7275KXUMA1

Isolated Top Side Gate Supply

Isolated Bottom Side Gate Supply

Gate Driver

MOSFETS

i
Power

i
Power

i
Power

i
Power

V_DC

GND

100V100V

GATE_HIGH

GATE_LOW

GND

PWM_out_H

C72B
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C73B
100 nF

C66B
100 nF

C67B
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C68B
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10nF
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1 2
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DOFF_2B
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4.7 uF

C65B
4.7 uF

RGOFF_1B

12R

RGON_1B

47R

RGON_2B

47R

RGOFF_2B

12R

Different values for RGON_1 and
RGOFF_1 to facilitate faster turn off.

Same for RGON_2 and RGOFF_2
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Infineon answer regarding 
non-bootstrap circuit

Datasheet said minimum 
20x CISS for 
output-caps:
2x100nF > 20x2.5nF

PHASE_PHASE_

PWM_ENPWM_EN

GND

IG_charging_peak <4A 
IG_discharging_peak <8A 

->Max currents: 
IG_charging = 12V/(47+0.42)Ohm = 253mA
IG_discharging = 12V/(12+ 0.18)Ohm = 985mA

S_
1

1

S_
2

2

S_
3

3

G
4

S_
4

10

D
_2

6

D
_3

7

D
_4

8

D
_5

9

D
_1

5

Q1C
ISC060N10NM6ATMA1

V_DC

S_
1

1

S_
2

2

S_
3

3

G
4

S_
4

10

D
_2

6

D
_3

7

D
_4

8

D
_5

9

D
_1

5

Q2C
ISC060N10NM6ATMA1

Place close to Driver
2EDF7275KXUMA1

Isolated Top Side Gate Supply

Isolated Bottom Side Gate Supply

Gate Driver

MOSFETS

i
Power

i
Power

i
Power

i
Power

V_DC

GND

100V100V

GATE_HIGH

GATE_LOW

GND

PWM_out_H

C72C
100 nF

C73C
100 nF

C66C
100 nF

C67C
100 nF

C68C
100 nF

C69C
100 nF

C26C
10nF

C25C
10nF

L2C

LQM18DN6R8M70L

1 2

DOFF_1C

1 2

DOFF_2C

C64C
4.7 uF

C65C
4.7 uF

RGOFF_1C

12R

RGON_1C

47R

RGON_2C

47R

RGOFF_2C

12R

Different values for RGON_1 and
RGOFF_1 to facilitate faster turn off.

Same for RGON_2 and RGOFF_2

PIC25C01 

PIC25C02 
COC25 

PIC26C01 

PIC26C02 
COC26 

PIC60C01 

PIC60C02 

COC60 
PIC61C01 

PIC61C02 

COC61 

PIC62C01 

PIC62C02 

COC62 
PIC63C01 

PIC63C02 

COC63 

PIC64C01 

PIC64C02 
COC64 

PIC65C01 

PIC65C02 
COC65 

PIC66C01 

PIC66C02 
COC66 

PIC67C01 

PIC67C02 
COC67 

PIC68C01 

PIC68C02 
COC68 

PIC69C01 

PIC69C02 
COC69 

PIC72C01 

PIC72C02 
COC72 

PIC73C01 

PIC73C02 
COC73 

PIDOFF01C01 PIDOFF01C02 

CODOFF01 

PIDOFF02C01 PIDOFF02C02 

CODOFF02 

PIL1C01 PIL1C02 

COL1 

PIL2C01 PIL2C02 

COL2 

PIPS1C01 

PIPS1C02 

PIPS1C04 

PIPS1C05 

PIPS1C08 

COPS1 

PIPS2C01 

PIPS2C02 

PIPS2C04 

PIPS2C05 

PIPS2C08 

COPS2 

PIQ1C01 PIQ1C02 PIQ1C03 PIQ1C04 

PIQ1C05 PIQ1C06 PIQ1C07 PIQ1C08 PIQ1C09 

PIQ1C010 

COQ1 

PIQ2C01 PIQ2C02 PIQ2C03 PIQ2C04 

PIQ2C05 PIQ2C06 PIQ2C07 PIQ2C08 PIQ2C09 

PIQ2C010 

COQ2 

PIRGOFF01C01 PIRGOFF01C02 

CORGOFF01 

PIRGOFF02C01 PIRGOFF02C02 

CORGOFF02 

PIRGON01C01 PIRGON01C02 

CORGON01 

PIRGON02C01 PIRGON02C02 

CORGON02 

PIU7C01 

PIU7C02 

PIU7C03 

PIU7C04 

PIU7C05 

PIU7C06 

PIU7C07 

PIU7C08 

PIU7C09 

PIU7C010 

PIU7C011 

PIU7C012 

PIU7C013 

COU7 

PIC25C02 PIC26C02 

PIU7C07 

PIC65C02 

PIC68C02 PIC69C02 

PIPS2C05 

PIU7C010 

NL12V0BOT 

PIC64C02 

PIC66C02 PIC67C02 

PIPS1C05 

PIU7C013 

NL12V0TOP 

PIRGOFF01C01 

PIRGON01C01 

PIU7C012 
NLGATE0HIGH 

PIRGOFF02C01 

PIRGON02C01 

PIU7C09 
NLGATE0LOW 

PIC25C01 PIC26C01 

PIC60C02 PIC61C02 

PIC62C02 PIC63C02 PIC65C01 

PIC68C01 PIC69C01 

PIC72C01 PIC73C01 

PIPS1C01 

PIPS2C01 

PIPS2C04 

PIQ2C01 PIQ2C02 PIQ2C03 PIQ2C010 

PIU7C01 

PIU7C08 

PIC64C01 

PIC66C01 PIC67C01 

PIPS1C04 

PIQ1C01 PIQ1C02 PIQ1C03 PIQ1C010 

PIQ2C05 PIQ2C06 PIQ2C07 PIQ2C08 PIQ2C09 PIU7C011 

NLGND0TOP 

NLPHASE0 POPHASE0 

PIC61C01 
PIL1C02 PIPS1C02 

PIC63C01 
PIL2C02 PIPS2C02 

PIDOFF01C01 PIRGOFF01C02 

PIDOFF02C01 PIRGOFF02C02 

PIPS1C08 

PIPS2C08 

PIU7C04 

PIU7C06 

PIU7C05 
NLPWM0EN POPWM0EN 

PIU7C02 
NLPWM0H 

POPWM0H 
PIU7C03 

NLPWM0L 
POPWM0L 

PIDOFF01C02 

PIQ1C04 

PIRGON01C02 
NLPWM0out0H 

PIDOFF02C02 

PIQ2C04 
PIRGON02C02 

NLPWM0out0L 

PIC72C02 PIC73C02 

PIQ1C05 PIQ1C06 PIQ1C07 PIQ1C08 PIQ1C09 

PIC60C01 

PIC62C01 

PIL1C01 

PIL2C01 

POPHASE0C 

POPWM0ENC 

POPWM0HC 
POPWM0LC 
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-V_DCGND

GND

C50

56 pF

I_DC_OUT_N

I_DC_OUT_P

R57

49R9

R58

49R9

0.1%
R54

1k

0.1%
R53

1k

0.1%
R55

2k

C51

56 pF

0.1%
R56

2k

GND

V_DC_OUT_N

V_DC_OUT_P

R67

49R9

R68

49R9

C56

56 pF

Voltage measurement scaled with voltage
divider R60 and R61 :
Max 48V (LowPass max 60V as buffer)
10k||110k->
48V*10k/(10k+110k)=4V
48V/(10k||110k)=5,2mA

Max operation 60V:
60V*10k/(10k+110k)=5V
60V/(10k||110k)=6.5mA 0.1%

R60

110k

0.1%

GND

V_DC

GND

VCOM_4

GND

VCOM_3

VCOM_3

VCOM_4

GND

5V_PER

GND

5V_PER

Place close to U10 OPAMP

Place close to U12 OPAMP

I_D
C

_P
I_D

C
_N

I_DC_OUT_N

I_DC_OUT_P

V
_D

C_P
V

_D
C_N

V_DC_OUT_P

V_DC_OUT_N

R61
10k

R50

2mR

GND

DC-Link Voltage lowpass

DC-Link current measurement

DC-Link current Single->Diff OPAMP

DC-Link voltage Single->Diff OPAMP

GND

GND

L6

LQM18DN6R8M70L

L8

LQM18DN6R8M70L

5V_PER

L7

LQM18DN6R8M70L
5V_U10

5V_U12

5V_U10

5V_U10

5V_U12

5V_U12

GND

0.1%
R62

10k

0.1%
R63

110k

0.1%
R72

10k

0.1%
R73

110k

0.1%
R74

10k

0.1%
R75

110k

GND

5V_U11

8

VOCM 2

V
S+

3

4

5 V
S-

6

D
IS

A
BL

E
7

1

U10
ADA4940-1ARZ-R7

8

VOCM 2

V
S+

3

4

5 V
S-

6

D
IS

A
BL

E
7

1

U12
ADA4940-1ARZ-R7

C2
100 nF

C58
100 nF

C57
100 nF

C59
100 nF

C80
100 nF

C84
100 nF

All gain resistors match the 
10k||110k input resistance 
of the lowpass filter

5 %

C55

56 pF

10 %
100 VDC

C54
0.01 µF

GND

LowPass Filter: 
Max Target: 
6000rpm at 18 pole pairs 
->fg=1800Hz 
With LowPass & Feedback 
Lowpass. Resulting frequency 
response calculated via LTSpice 
Simulation ->1.745kHz

5V_U11

2V5_REF

2V5_REF

IN-1 GND2 REF23 NC4

IN+ 8REF1 7VS 6OUT 5
U11

INA241A2IDGKR

2V5_REF

C4
100 nF

2V5_REF

50A max @2mOhm = 
1000mV
With fixed 20V/V Gain and 
2.5V ref ->
0.5- 4.5V bipolar 
single-ended

U11 the terminals IN-
and IN+ are connected
inverted. This is done to
improve the PCB-layout.
This is fixed, by inverting
the inputs at U10 again.

With 0.5-4.5V bipolar single-ended input 
at 2.5Vref -> 
Gain=2 would lead to a differential 
signal 
with 2.5V VCOM: 
Out_N/Out_P:
4.5V/0.5V at -50A 
0.5V/4.5V at 50A

Place close to U11 OPAMP

Place close to U11 REF
inputs

PIC201 

PIC202 
COC2 

PIC401 

PIC402 
COC4 

PIC5001 PIC5002 

COC50 

PIC5101 PIC5102 

COC51 

PIC5401 

PIC5402 
COC54 

PIC5501 PIC5502 

COC55 

PIC5601 PIC5602 

COC56 

PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 
COC58 

PIC5901 

PIC5902 
COC59 

PIC8001 

PIC8002 
COC80 

PIC8401 

PIC8402 
COC84 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 

PIL801 PIL802 

COL8 

PIR5001 PIR5002 

COR50 

PIR5301 PIR5302 

COR53 

PIR5401 PIR5402 

COR54 

PIR5501 PIR5502 

COR55 

PIR5601 PIR5602 

COR56 

PIR5701 PIR5702 

COR57 

PIR5801 PIR5802 

COR58 

PIR6001 PIR6002 

COR60 

PIR6101 

PIR6102 
COR61 

PIR6201 PIR6202 

COR62 

PIR6301 PIR6302 

COR63 

PIR6701 PIR6702 

COR67 

PIR6801 PIR6802 

COR68 

PIR7201 PIR7202 

COR72 

PIR7301 PIR7302 

COR73 

PIR7401 PIR7402 

COR74 

PIR7501 PIR7502 

COR75 

PIU1001 

PIU1002 

PIU1003 

PIU1004 

PIU1005 

PIU1006 PIU1007 
PIU1008 

COU10 

PIU1101 

PIU1102 

PIU1103 

PIU1104 PIU1105 

PIU1106 

PIU1107 

PIU1108 

COU11 

PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 PIU1207 
PIU1208 

COU12 

PIC8002 

PIC8402 

PIR5402 

PIU1103 

PIU1107 

PIL601 

PIL701 

PIL801 

PIC202 
PIL702 

PIU1003 

PIU1007 

NL5V0U10 

PIC402 PIL602 

PIU1106 

NL5V0U11 

PIC5902 
PIL802 

PIU1203 

PIU1207 

NL5V0U12 

PIR5002 

PIU1108 

PIC201 

PIC401 

PIC5401 

PIC5701 

PIC5801 

PIC5901 

PIC8001 

PIC8401 

PIR5001 

PIR6101 
PIR6201 

PIR6302 

PIU1006 

PIU1101 

PIU1102 

PIU1104 

PIU1206 

PIC5001 

PIR5501 

PIR5702 

PIU1005 

NLI0DC0N 

PIR5701 
NLI0DC0OUT0N 

POI0DC0OUT0N 

PIR5801 
NLI0DC0OUT0P POI0DC0OUT0P 

PIC5102 

PIR5602 

PIR5802 

PIU1004 

NLI0DC0P 

PIC5002 

PIR5401 

PIR5502 

PIU1008 

PIC5101 

PIR5301 

PIR5601 

PIU1001 

PIC5402 

PIC5502 

PIR6001 PIR6102 

PIR7201 

PIR7302 

PIU1208 

PIC5601 

PIR6202 

PIR6301 

PIR7401 

PIR7502 

PIU1201 

PIR5302 

PIU1105 

PIR6002 

PIC5501 

PIR6702 

PIR7202 

PIR7301 

PIU1205 

NLV0DC0N 
PIR6701 

NLV0DC0OUT0N 
POV0DC0OUT0N 

PIR6801 
NLV0DC0OUT0P 

POV0DC0OUT0P 

PIC5602 

PIR6802 

PIR7402 

PIR7501 

PIU1204 

NLV0DC0P 

PIC5802 

PIU1002 

NLVCOM03 

PIC5702 

PIU1202 

NLVCOM04 

POI0DC0OUT0N 

POI0DC0OUT0P 

POV0DC0OUT0N 

POV0DC0OUT0P 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

www.ultrazohm.com

15
07.04.2025

Title

Date:

Revision:

Sheet of

DC-Link-Caps.SchDoc

7

UltraZohm
Rev04 Design Engineer: K.Patel / D. Hufnagel

Project: UZ_D_Inverter.PrjPCB

8*110µF = 880µF

V_DC

GND

Additional MLCC caps with low internal R
15*10µF = 150µF

100 VDC

C81
10 µF

100 VDC

C82
10 µF

100 VDC

C83
10 µF

100 VDC

C85
10 µF

100 VDC

C86
10 µF

100 VDC

C87
10 µF

100 VDC

C88
10 µF

Total DC-Link capacitance
880µF + 150µF = 1030 µF

100 VDC

C89
10 µF

100 VDC

C90
10 µF

100 VDC

C91
10 µF

100 VDC

C40
110 µF

100 VDC

C41
110 µF

100 VDC

C42
110 µF

100 VDC

C43
110 µF

100 VDC

C44
110 µF

100 VDC

C45
110 µF

100 VDC

C46
110 µF

100 VDC

C47
110 µF

GND

V_DC

100 VDC

C93
10 µF

100 VDC

C94
10 µF

100 VDC

C95
10 µF

100 VDC

C92
10 µF

100 VDC

C96
10 µF

PIC4001 

PIC4002 
COC40 PIC4101 

PIC4102 
COC41 PIC4201 

PIC4202 
COC42 PIC4301 

PIC4302 
COC43 PIC4401 

PIC4402 
COC44 PIC4501 

PIC4502 
COC45 PIC4601 

PIC4602 
COC46 PIC4701 

PIC4702 
COC47 

PIC8101 

PIC8102 
COC81 

PIC8201 

PIC8202 
COC82 

PIC8301 

PIC8302 
COC83 

PIC8501 

PIC8502 
COC85 

PIC8601 

PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 

PIC8801 

PIC8802 
COC88 

PIC8901 

PIC8902 
COC89 

PIC9001 

PIC9002 
COC90 

PIC9101 

PIC9102 
COC91 

PIC9201 

PIC9202 
COC92 

PIC9301 

PIC9302 
COC93 

PIC9401 

PIC9402 
COC94 

PIC9501 

PIC9502 
COC95 

PIC9601 

PIC9602 
COC96 

PIC4002 PIC4102 PIC4202 PIC4302 PIC4402 PIC4502 PIC4602 PIC4702 

PIC8101 PIC8201 PIC8301 PIC8501 PIC8601 PIC8701 PIC8801 PIC8901 PIC9001 PIC9101 PIC9201 PIC9301 PIC9401 PIC9501 PIC9601 

PIC4001 PIC4101 PIC4201 PIC4301 PIC4401 PIC4501 PIC4601 PIC4701 

PIC8102 PIC8202 PIC8302 PIC8502 PIC8602 PIC8702 PIC8802 PIC8902 PIC9002 PIC9102 PIC9202 PIC9302 PIC9402 PIC9502 PIC9602 
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GND 1SENSE1 2SENSE2 3VDD 4PA
D

9

VTEMP8 TOVER7 TOVER6 TRIP_TEST5

U5A
LM57CISD-5/NOPB

GND

MOD1

GND2

SET3

OUT 6

V+ 5

DIV 4

U6A

LTC6992CS6-1#TRMPBF

GND

OT_H

GND

R29A
10k

R30A

20k

GND GND
GND GND

GND

GND

GND

GND

Top Switch 
temperature 
measurement

R43A
10k

1
1

X2A

4-
10

33
27

-3

R46A

10k

R31A
105k

R32A
280k

R33A
287k

R34A

976k

R35A

182k

Top MOSFET Temp Measurement

GND

TE
M

P_
H

L9A

LQM18DN6R8M70L

C18A
10nF

R_SENSE1 ( R31 ) = 105k
R_SENSE2 ( R32 ) = 280k is Gain
->J4 ->Leads to:
1.11V@105°C
2.00V@20°C

/TOVER trips at 105°C

VTEMP has voltage divider with 20k/10k:
MOD input voltages->
1.11V * 10/(10+20) = 0.37V@105°C
2.00V * 10/(10+20) = 0.67V@20°C

MOD input should be between 0.14V and 0.9V

3V3_PER

3V3_PER

3V3_PER

3V3_PER

C17A
100 nF

C19A
100 nF
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GND 1SENSE1 2SENSE2 3VDD 4PA
D

9

VTEMP8 TOVER7 TOVER6 TRIP_TEST5

U5B
LM57CISD-5/NOPB

GND

MOD1

GND2

SET3

OUT 6

V+ 5

DIV 4

U6B

LTC6992CS6-1#TRMPBF

GND

OT_H

GND

R29B
10k

R30B

20k

GND GND
GND GND

GND

GND

GND

GND

Top Switch 
temperature 
measurement

R43B
10k

1
1

X2B

4-
10

33
27

-3

R46B

10k

R31B
105k

R32B
280k

R33B
287k

R34B

976k

R35B

182k

Top MOSFET Temp Measurement

GND

TE
M

P_
H

L9B

LQM18DN6R8M70L

C18B
10nF

R_SENSE1 ( R31 ) = 105k
R_SENSE2 ( R32 ) = 280k is Gain
->J4 ->Leads to:
1.11V@105°C
2.00V@20°C

/TOVER trips at 105°C

VTEMP has voltage divider with 20k/10k:
MOD input voltages->
1.11V * 10/(10+20) = 0.37V@105°C
2.00V * 10/(10+20) = 0.67V@20°C

MOD input should be between 0.14V and 0.9V

3V3_PER

3V3_PER

3V3_PER

3V3_PER

C17B
100 nF

C19B
100 nF
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GND 1SENSE1 2SENSE2 3VDD 4PA
D

9

VTEMP8 TOVER7 TOVER6 TRIP_TEST5

U5C
LM57CISD-5/NOPB

GND

MOD1

GND2

SET3

OUT 6

V+ 5

DIV 4

U6C

LTC6992CS6-1#TRMPBF

GND

OT_H

GND

R29C
10k

R30C

20k

GND GND
GND GND

GND

GND

GND

GND

Top Switch 
temperature 
measurement

R43C
10k

1
1

X2C

4-
10

33
27

-3

R46C

10k

R31C
105k

R32C
280k

R33C
287k

R34C

976k

R35C

182k

Top MOSFET Temp Measurement

GND

TE
M

P_
H

L9C

LQM18DN6R8M70L

C18C
10nF

R_SENSE1 ( R31 ) = 105k
R_SENSE2 ( R32 ) = 280k is Gain
->J4 ->Leads to:
1.11V@105°C
2.00V@20°C

/TOVER trips at 105°C

VTEMP has voltage divider with 20k/10k:
MOD input voltages->
1.11V * 10/(10+20) = 0.37V@105°C
2.00V * 10/(10+20) = 0.67V@20°C

MOD input should be between 0.14V and 0.9V

3V3_PER

3V3_PER

3V3_PER

3V3_PER

C17C
100 nF

C19C
100 nF

PIC17C01 

PIC17C02 
COC17 

PIC18C01 

PIC18C02 
COC18 

PIC19C01 

PIC19C02 
COC19 

PIL9C01 PIL9C02 

COL9 

PIR29C01 

PIR29C02 

COR29 

PIR30C01 PIR30C02 

COR30 

PIR31C01 

PIR31C02 
COR31 

PIR32C01 

PIR32C02 
COR32 

PIR33C01 

PIR33C02 
COR33 

PIR34C01 PIR34C02 

COR34 
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