
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2

Xology®
5080 Shoreham Place #200
San Diego, Calif.  92122
www.Xology.com20

QB1 1E
8/9/2023 10:51:29 AM

PROPRIETARY AND CONFIDENTIAL

Title

Size: No:

Date:

Revision:

Sheet ofTime:

Tabloid
Thermoelectric.SchDoc

FR
O

M
 M

C
U

THERMOELECTRIC DRIVER

22K
R11

22K

R9

GND

GND

22K
R10

GND

10uF
50V

C7
10uF
50V

C6

PELTIER_CURRENT

1
2
3

J1

IPBT-103-H1-T-S

Chassis

PELTIER_RESET

GND

OUTA

PELTIER

nFAULT

nRESET

PWM_A

nOTW

PWM_B

PELTIER

PELTIER_CURRENT

nRESET_AB16

V
D

D
2

PWM_D5

nRESET_CD6

PWM_C7

G
V

D
D

_D
44

BSD_D 43

PV
D

D
_D

41
PV

D
D

_C
35

BST_C 34

OUT_B 31

OUT_A 28

OUT_C 36

OUT_D 39

PV
D

D
_D

40

G
V

D
D

_C
1

VREG11

M18

OC_ADJ14

AGND12

G
N

D
_D

38
G

N
D

_C
37

BST_B 33

G
N

D
_B

30

G
N

D
_A

29
PV

D
D

_A
27

PV
D

D
_A

26

BST_A 24

G
V

D
D

_A
23

M29
M310

GND13

PWM_B15 PWM_A17

nFAULT18

nOTW21

G
V

D
D

_B
22

PV
D

D
_B

32

PA
D

PA
D

U1
DRV8412DDW

4.7uH 4.2A

L1

100nF
C144

100nF
C146

OUTC
100nF

C148

100nF
C151

peltier cooler is 5.4a max; 4.5a typ. fan is 0.31A

Isense = 5A
GAIN = 50x (SAME PART USED IN POWER SHEET)
Rsense = 5mOHM (SAME PART USED IN POWER SHEET)
ADC VREF = 2500mV
SO Vsense = 25mV
OUTPUT TO ADC: 1250mV AT 5A
P = 125mW with 5mOhm

22

R57

22

R69
1uF
C64

1uF
C7810K

R59 PELTIER_CURRENT

GND

DVDD3P3

100nF
C62 GND

OUTPUT FILTER:
PWM AT 500kHz MAX
4.7uH & 10uF = 23.2kHz
WANT TO KEEP CURRENT RIPPLE < 10% (E.G. LESS THAN 0.5A)

OUT 1

GND 2
VIN+3

VIN-4
VCC 5

U23

INA180A2
GND

0.005
R68

+24V

+12V

1uF

C101

1uF

C141

100nF

C143

1uF

C138

1uF

C142
GND

GND

GND

GND

GND

1uF

C140
GND

1uF

C139
GND

1uF

C100
GND

1uF

C98
GND

PELTIER_PWR

TP9

GND

OUTB
4.7uH 4.2A

L2

OUTD

4.7uH 4.2A

L7

4.7uH 4.2A

L8

GND

10uF
50V

C9
10uF
50V

C10

10uF
50V

C12
10uF
50V

C13

10uF
50V

C152
10uF
50V

C155

GND

GND

PELTIER_nFAULT
PELTIER_nOTW

OVERCURRENT:
22K = 11.6A
24K = 10.7A
27K = 9.7A
NEED HEADROOM FOR INSTANTANEOUS SURGE
NOTE: OTW AND FAULT ARE BOTH OPEN DRAIN, ACTIVE LOW  
INTERRUPTS
DRV8412 HAS INTERNAL PULL-UPS FOR OTW & FAULT TO 3.3V
OTW = OVERTEMP WARNING

PELTIER_PWM_A
PELTIER_PWM_B

GND

100nF
C150

1

R85

VREG

A
G

N
D

D
N

P

D
N

P
D

N
P

D
N

P

47uF
C90

47uF

C92

47uF

C145

10uF
50V

C147

GND

47uF

C149

GND

D
N

P
D

N
P

330
R78

330
R84

GND 47uF
C86

TP15

PELTIER_nOTW
PELTIER_nFAULT
PELTIER_PWM_A
PELTIER_PWM_B
PELTIER_RESET

330
R2

VREG

GND

DVDD3P3
1
2
3
4
5
6
7
8
9

10

P1

Male Header 1X10

PCUR
PCUR

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 
COC13 

PIC6201 PIC6202 
COC62 

PIC6401 

PIC6402 
COC64 

PIC7801 

PIC7802 
COC78 

PIC8601 PIC8602 
COC86 

PIC9001 PIC9002 
COC90 

PIC9201 PIC9202 

COC92 

PIC9801 PIC9802 

COC98 

PIC10001 PIC10002 

COC100 

PIC10101 PIC10102 

COC101 

PIC13801 PIC13802 

COC138 

PIC13901 PIC13902 

COC139 
PIC14001 PIC14002 

COC140 

PIC14101 PIC14102 

COC141 

PIC14201 PIC14202 

COC142 

PIC14301 PIC14302 

COC143 

PIC14401 PIC14402 

COC144 

PIC14501 

PIC14502 

COC145 

PIC14601 PIC14602 
COC146 PIC14701 

PIC14702 
COC147 

PIC14801 PIC14802 
COC148 

PIC14901 

PIC14902 

COC149 

PIC15001 PIC15002 
COC150 

PIC15101 PIC15102 
COC151 

PIC15201 

PIC15202 
COC152 

PIC15501 

PIC15502 
COC155 

PIJ101 

PIJ102 

PIJ103 

COJ1 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIL701 PIL702 

COL7 

PIL801 PIL802 

COL8 

PIP101 

PIP102 

PIP103 

PIP104 

PIP105 

PIP106 

PIP107 

PIP108 

PIP109 

PIP1010 

COP1 

PIR201 PIR202 
COR2 

PIR901 PIR902 

COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR5701 PIR5702 

COR57 

PIR5901 PIR5902 

COR59 

PIR6801 

PIR6802 
COR68 

PIR6901 PIR6902 

COR69 

PIR7801 PIR7802 
COR78 

PIR8401 PIR8402 
COR84 

PIR8501 PIR8502 

COR85 

PITP901 
COTP9 

PITP1501 
COTP15 

PIU101 PIU102 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1021 

PIU1022 PIU1023 

PIU1024 

PIU1026 PIU1027 

PIU1028 

PIU1029 PIU1030 

PIU1031 

PIU1032 

PIU1033 

PIU1034 

PIU1035 

PIU1036 

PIU1037 PIU1038 

PIU1039 

PIU1040 PIU1041 

PIU1043 

PIU1044 

PIU10PAD 

COU1 

PIU2301 

PIU2302 

PIU2303 

PIU2304 

PIU2305 

COU23 

PIC9201 

PIC10101 

PIC13802 

PIC14101 

PIC14202 

PIC14301 

PIU101 PIU102 PIU1022 PIU1023 PIU1044 

PIR5702 PIR6802 
PITP1501 

PIC15002 

PIR902 

PIR8502 

PIU108 

PIU1010 

PIU1012 

NLAGND 

PIJ102 

PIC6202 

PIP102 

PIU2305 

PIC601 PIC702 

PIC902 PIC1001 

PIC1202 PIC1301 

PIC6201 

PIC7801 

PIC8602 PIC9002 

PIC9202 

PIC9802 PIC10002 

PIC10102 

PIC13801 

PIC13902 PIC14002 

PIC14102 

PIC14201 

PIC14302 

PIC14502 

PIC14902 

PIC15202 PIC15501 

PIP1010 

PIR1001 PIR1101 

PIR8501 

PIU105 

PIU107 

PIU1013 

PIU1029 PIU1030 PIU1037 PIU1038 PIU10PAD 

PIU2302 

PIC602 PIC701 

PIC901 PIC1002 PIC14501 
PIC14701 

PIJ101 

PIL102 

PIL202 

PIC1201 PIC1302 

PIC14702 

PIC14901 

PIC15201 PIC15502 

PIJ103 

PIL702 

PIL802 

PIC6401 
PIR6901 

PIU2304 

PIC6402 PIR5701 PIU2303 

PIC14402 PIU1024 

PIC14602 PIU1033 

PIC14802 PIU1034 

PIC15102 PIU1043 

PIR202 

PIU106 

PIU1016 

PIR901 PIU1014 

PIR7802 PIU1017 

PIR8402 PIU1015 

PIC14401 PIL101 

PIU1028 

NLOUTA 

PIC14601 

PIL201 PIU1031 
NLOUTB 

PIC14801 PIL701 

PIU1036 

NLOUTC 

PIC15101 

PIL801 PIU1039 
NLOUTD 

PIP101 

PIR5901 PIU2301 

NLPCUR PIC7802 

PIP103 

PIR5902 

NLPELTIER0CURRENT 

POPELTIER0CURRENT 

PIP105 

PIU1018 

NLPELTIER0nFAULT 

POPELTIER 

PIP104 

PIU1021 

NLPELTIER0nOTW 

POPELTIER 

PIP106 

PIR1102 

PIR7801 

NLPELTIER0PWM0A 

POPELTIER 

PIP107 

PIR1002 

PIR8401 

NLPELTIER0PWM0B 

POPELTIER 

PIC8601 PIC9001 

PIC9801 PIC10001 

PIC13901 PIC14001 

PIR6801 
PIR6902 

PITP901 

PIU1026 PIU1027 PIU1032 PIU1035 PIU1040 PIU1041 

NLPELTIER0PWR 

PIP108 

PIR201 

NLPELTIER0RESET 

POPELTIER 

PIC15001 

PIP109 

PIU109 

PIU1011 

NLVREG 

POPELTIER POPELTIER0nFAULT POPELTIER0nOTW POPELTIER0nRESET POPELTIER0PWM0A POPELTIER0PWM0B 

POPELTIER0CURRENT 


	Schematic Prints of Thermoelectric.SchDoc("Selected Document")
	Thermoelectric.SchDoc
	Components
	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C62
	C62-1
	C62-2

	C64
	C64-1
	C64-2

	C78
	C78-1
	C78-2

	C86
	C86-1
	C86-2

	C90
	C90-1
	C90-2

	C92
	C92-1
	C92-2

	C98
	C98-1
	C98-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C138
	C138-1
	C138-2

	C139
	C139-1
	C139-2

	C140
	C140-1
	C140-2

	C141
	C141-1
	C141-2

	C142
	C142-1
	C142-2

	C143
	C143-1
	C143-2

	C144
	C144-1
	C144-2

	C145
	C145-1
	C145-2

	C146
	C146-1
	C146-2

	C147
	C147-1
	C147-2

	C148
	C148-1
	C148-2

	C149
	C149-1
	C149-2

	C150
	C150-1
	C150-2

	C151
	C151-1
	C151-2

	C152
	C152-1
	C152-2

	C155
	C155-1
	C155-2

	J1
	J1-1
	J1-2
	J1-3

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	L7
	L7-1
	L7-2

	L8
	L8-1
	L8-2

	P1
	P1-1
	P1-2
	P1-3
	P1-4
	P1-5
	P1-6
	P1-7
	P1-8
	P1-9
	P1-10

	R2
	R2-1
	R2-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R57
	R57-1
	R57-2

	R59
	R59-1
	R59-2

	R68
	R68-1
	R68-2

	R69
	R69-1
	R69-2

	R78
	R78-1
	R78-2

	R84
	R84-1
	R84-2

	R85
	R85-1
	R85-2

	TP9
	TP9-1

	TP15
	TP15-1

	U1
	U1-1
	U1-2
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-21
	U1-22
	U1-23
	U1-24
	U1-26
	U1-27
	U1-28
	U1-29
	U1-30
	U1-31
	U1-32
	U1-33
	U1-34
	U1-35
	U1-36
	U1-37
	U1-38
	U1-39
	U1-40
	U1-41
	U1-43
	U1-44
	U1-PAD

	U23
	U23-1
	U23-2
	U23-3
	U23-4
	U23-5


	Nets
	+12V
	Pins
	C92-1
	C101-1
	C138-2
	C141-1
	C142-2
	C143-1
	U1-1
	U1-2
	U1-22
	U1-23
	U1-44


	+24V
	Pins
	R57-2
	R68-2
	TP15-1


	AGND
	Pins
	C150-2
	R9-2
	R85-2
	U1-8
	U1-10
	U1-12

	NetLabels
	AGND


	Chassis
	Pins
	J1-2


	DVDD3P3
	Pins
	C62-2
	P1-2
	U23-5


	GND
	Pins
	C6-1
	C7-2
	C9-2
	C10-1
	C12-2
	C13-1
	C62-1
	C78-1
	C86-2
	C90-2
	C92-2
	C98-2
	C100-2
	C101-2
	C138-1
	C139-2
	C140-2
	C141-2
	C142-1
	C143-2
	C145-2
	C149-2
	C152-2
	C155-1
	P1-10
	R10-1
	R11-1
	R85-1
	U1-5
	U1-7
	U1-13
	U1-29
	U1-30
	U1-37
	U1-38
	U1-PAD
	U23-2


	NetC6_2
	Pins
	C6-2
	C7-1
	C9-1
	C10-2
	C145-1
	C147-1
	J1-1
	L1-2
	L2-2


	NetC12_1
	Pins
	C12-1
	C13-2
	C147-2
	C149-1
	C152-1
	C155-2
	J1-3
	L7-2
	L8-2


	NetC64_1
	Pins
	C64-1
	R69-1
	U23-4


	NetC64_2
	Pins
	C64-2
	R57-1
	U23-3


	NetC144_2
	Pins
	C144-2
	U1-24


	NetC146_2
	Pins
	C146-2
	U1-33


	NetC148_2
	Pins
	C148-2
	U1-34


	NetC151_2
	Pins
	C151-2
	U1-43


	NetR2_2
	Pins
	R2-2
	U1-6
	U1-16


	NetR9_1
	Pins
	R9-1
	U1-14


	NetR78_2
	Pins
	R78-2
	U1-17


	NetR84_2
	Pins
	R84-2
	U1-15


	OUTA
	Pins
	C144-1
	L1-1
	U1-28

	NetLabels
	OUTA


	OUTB
	Pins
	C146-1
	L2-1
	U1-31

	NetLabels
	OUTB


	OUTC
	Pins
	C148-1
	L7-1
	U1-36

	NetLabels
	OUTC


	OUTD
	Pins
	C151-1
	L8-1
	U1-39

	NetLabels
	OUTD


	PCUR
	Pins
	P1-1
	R59-1
	U23-1

	NetLabels
	PCUR
	PCUR


	PELTIER_CURRENT
	Pins
	C78-2
	P1-3
	R59-2

	NetLabels
	PELTIER_CURRENT
	PELTIER_CURRENT

	Ports
	PELTIER_CURRENT


	PELTIER_nFAULT
	Pins
	P1-5
	U1-18

	NetLabels
	PELTIER_nFAULT
	PELTIER_nFAULT

	Ports
	PELTIER_nFAULT


	PELTIER_nOTW
	Pins
	P1-4
	U1-21

	NetLabels
	PELTIER_nOTW
	PELTIER_nOTW

	Ports
	PELTIER_nOTW


	PELTIER_PWM_A
	Pins
	P1-6
	R11-2
	R78-1

	NetLabels
	PELTIER_PWM_A
	PELTIER_PWM_A

	Ports
	PELTIER_PWM_A


	PELTIER_PWM_B
	Pins
	P1-7
	R10-2
	R84-1

	NetLabels
	PELTIER_PWM_B
	PELTIER_PWM_B

	Ports
	PELTIER_PWM_B


	PELTIER_PWR
	Pins
	C86-1
	C90-1
	C98-1
	C100-1
	C139-1
	C140-1
	R68-1
	R69-2
	TP9-1
	U1-26
	U1-27
	U1-32
	U1-35
	U1-40
	U1-41

	NetLabels
	PELTIER_PWR


	PELTIER_RESET
	Pins
	P1-8
	R2-1

	NetLabels
	PELTIER_RESET
	PELTIER_RESET

	Ports
	PELTIER_RESET


	VREG
	Pins
	C150-1
	P1-9
	U1-9
	U1-11

	NetLabels
	VREG
	VREG



	Ports
	PELTIER
	PELTIER.nFAULT
	PELTIER.nOTW
	PELTIER.nRESET
	PELTIER.PWM_A
	PELTIER.PWM_B
	PELTIER_CURRENT




