
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1 11

12/1/2023

TIDA-010938 AC-DC.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

Revision History
Rev NotesApproved byECN # Approved Date

N/A N/A N/A N/A N/A

Designator
TIDA-010938 AC-DC_Cover Sheet



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2 11

12/1/2023

TIDA-010938 AC-DC_Cover Sheet.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

TE
M

P_
S5

TE
M

P_
S1

D
C 

B
us

+

SW_mid

SW_1

D
C 

B
us

-

PW
M

_S
1_

B
uf

f

PW
M

_S
5_

B
uf

f
PW

M
_S

2_
B

uf
f

TE
M

P_
S2

_i
ni

t

FA
U

LT
_O

C_
S5

FA
U

LT
_O

C_
S1

FA
U

LT
_O

C_
S2

_i
ni

t

Designator
TIDA-010938 AC-DC_Power Stage_BranchA.SchDoc

TE
M

P_
S6

TE
M

P_
S3

D
C 

B
us

+

SW_mid

SW_2

D
C 

B
us

-

PW
M

_S
6_

B
uf

f

PW
M

_S
3_

B
uf

f
PW

M
_S

4_
B

uf
f

TE
M

P_
S4

_i
ni

t

FA
U

LT
_O

C_
S6

FA
U

LT
_O

C_
S3

FA
U

LT
_O

C_
S4

_i
ni

t

Designator
TIDA-010938 AC-DC_Power Stage_BranchB.SchDoc

AC_L

AC_N

SW_1

SW_2

VA
C_

SW
+

VA
C_

SW
-

VA
C_

L
VA

C_
N

IA
C_

se
ns

e
IA

C_
O

C
IA

C_
FA

U
LT

IA
C_

RE
F

RY
_P

re
Ch

ar
ge

PE

A
CL

O
A

D
_L

A
CL

O
A

D
_N

Designator
TIDA-010938 AC-DC_EMI Protection Stage.SchDoc

DC Bus+

DC Bus-

AC_L

AC_N

SW_1

SW_2

SW_mid

640uF

DC Bus+

DC Bus-

V
D

C_
se

ns
e

Vi
nv

_s
en

se

VA
C_

N
VA

C_
L

VA
C_

SW
-

VA
C_

SW
+

VA
C_

se
ns

e

VDC_Bus+
VDC_Bus-

Designator
TIDA-010938 AC-DC_Voltage Measurement.SchDoc

IA
C_

RE
F

IA
C_

se
ns

e

VA
C_

se
ns

e
Vi

nv
_s

en
se

V
D

C_
se

ns
e

ID
C_

se
ns

e

TEMP_AMB_sense

PW
M

_S
1_

B
uf

f
PW

M
_S

2_
B

uf
f

PW
M

_S
3_

B
uf

f
PW

M
_S

4_
B

uf
f

PW
M

_S
5_

B
uf

f

PW
M

_S
6_

B
uf

f

TE
M

P_
S2

_i
ni

t

TE
M

P_
S4

_i
ni

t

RY
_P

re
Ch

ar
ge

IA
C_

FA
U

LT
IA

C_
O

C

TE
M

P_
S1

TE
M

P_
S3

TE
M

P_
S5

TE
M

P_
S6

FA
U

LT
_O

C_
S5

FA
U

LT
_O

C_
S6

FA
U

LT
_O

C_
S1

FA
U

LT
_O

C_
S3

FA
U

LT
_O

C_
S2

_i
ni

t

FA
U

LT
_O

C_
S4

_i
ni

t

Designator
TIDA-010938 AC-DC_Control Stage.SchDoc

IN-4

IN+3

GND 2

OUT 1V+6

REF5

INA181A3IDBV

U1

current range= +-16.5A
1mOhm, 5W

Pshunt= 0.081W @400V, 9A

f3db = 796kHz

0.1%10.0

R3

0.1%10.0

R4

1V65_HVN

25V
1µF

C7

3V3_HVN

GND_HVN

GND_HVN

220pF
50V

C9

56

R2

Vin= 2.7 to 5.5V 
VCM range= -0.2V to 26V
Quiescent current= 300uA max
BW= 150kHz
Gain= 100V/V

+
160uF
600V

C2

+
160uF
600V

C4

+
160uF
600V

C3

+
160uF
600V

C5

I <---

3V3_HVN

GND_HVN

10.0k
R5

TMP6131LPGM
R6

Vin= upto 6V
Temp = -40 to 150C

PE

DC LINK CURRENT MEASUREMENT

HEAT SINK TEMPERATURE MEASUREMENT
*to be epoxied

DC/DC INPUT

GRID OUTPUT

Designator
TIDA-010938 AC-DC_Hardware.SchDoc

GND_HVN

IA
C_

se
ns

e
IA

C_
O

C
IA

C_
FA

U
LT

IA
C_

RE
F

IA
C_

se
ns

e
IA

C_
O

C
IA

C_
FA

U
LT

IA
C_

RE
F

ID
C_

se
ns

e

Vi
nv

_s
en

se
VA

C_
se

ns
e

V
D

C_
se

ns
e

TEMP_AMB_sense

TEMP_AMB_sense

Vi
nv

_s
en

se
VA

C_
se

ns
e

V
D

C_
se

ns
eIDC_sense

GND_HVN GND_ISO_COMM

PE

5uF
900V

C241

5uF
900V

C242

1 2
FB1

MH1608-601Y

DC Bus+

DC Bus-

Designator
TIDA-010938 AC-DC_Aux Power Supply.SchDoc

DC Bus+

DC Bus-

3kV
2200pF

C1

0.001

R1

GND_HVN

12V_HVN

VDC_Bus+

VDC_Bus-

VDC_Bus+
VDC_Bus-

100nF
25V

C10

100nF
25V

C6

2
3
1

J6

694106402002

1

2

3

J1

796636-3

1

2

3

J3

796636-3AC LOAD

1

2

3

J2

796636-3

PE2

50V
10nF

C8

PIC101 PIC102 

COC1 

PIC201 
PIC202 COC2 

PIC301 
PIC302 COC3 

PIC401 
PIC402 COC4 

PIC501 
PIC502 COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC24101 

PIC24102 
COC241 

PIC24201 

PIC24202 
COC242 

PIFB101 PIFB102 

COFB1 

PIJ101 

PIJ102 

PIJ103 

COJ1 

PIJ201 

PIJ202 

PIJ203 

COJ2 

PIJ301 

PIJ302 

PIJ303 

COJ3 

PIJ601 

PIJ602 

PIJ603 

COJ6 

PIR101 PIR102 

COR1 

PIR201 PIR202 

COR2 

PIR301 PIR302 

COR3 

PIR401 PIR402 

COR4 

PIR501 

PIR502 
COR5 

PIR601 

PIR602 

COR6 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

COU1 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

3 11

11/27/2023

TIDA-010938 AC-DC_Power Stage_BranchA.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

C http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do n o t  
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its  
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

25V
10µF

C11

16V

D2

20.0k
R10

2.2µF
25V

C15L2

220nF
16V

C12

Referenced at DC Bus-

IN_PWM_S1

TEMP_S1_init

FAULT_S1

OC_S1

25V
10µF

C49

VCC1 1

INA 2

INB 3

INC 4

IND 5

INE11

INF10

GND1 8GND29

OUTD12

OUTC13

OUTB14

OUTA15

VCC216

OUTE 6

OUTF 7

ISO7762DBQR

U5

PWM_S1_Buff

IN_PWM_S5

IN_PWM_S1

TEMP_S5_init

TEMP_S1_init

3V3_HVN

TEMP_S5

TEMP_S1

FAULT_OC_S5

FAULT_OC_S1

12V_HVN

12V_HVN 3V3_HVN

12.0k
R13 12.0k

R11

50V
10nF

C23

25V
10µF

C24

2.2µF
25V

C28L3

12V_SW1

IN_PWM_S5

TEMP_S5_init

FAULT_S5

OC_S5

4
1

2

SN74LVC1G08DBVT

U7A

VCC5 GND 3

SN74LVC1G08DBVT

U6B

VCC5 GND 3

SN74LVC1G08DBVT

U7B

20.0k
R30

25V
1µF

C17100nF
25V

C16

50V
330pF

C21

10uF

25V
10uF

C19
10uF
25V

C20
16V
20uF

C18

5V_SW1
100nF
25V C43

5V_SW1
100nF
25V C47

56

R2256

R20

56

R24

56

R26

220pF
50V

C42

220pF
50V

C41

56

R25

56

R27

56

R29

56

R32

220pF
50V

C32
220pF
50V

C33
220pF
50V

C34
220pF
50V

C35

GND_HVN

GND_HVN

GND_HVN

GND_HVN

56

R28

56

R31

220pF
50V

C36
220pF
50V

C37

220pF
50V

C26

220pF
50V

C13

FAULT_OC_S1_init4
1

2

SN74LVC1G08DBVT

U6A

DC Bus+

SW_mid

SW_1

DC Bus-

38.8k
R12

12V_SW1

5V_SW1

SW_1

SW_1

SW_1

SW_1

SW_1

SW_1

SW_1

SW_1

SW_1

SW_1

SW_1

SW_1

12V_SW1

0.
1u

F
C

30

0.
1u

F
C

31

0.
1u

F
C

46

TP6

5001

SW_1

TP2
5001

TP3

5001

TP4

5001

R= 56Ohm, C= 220pF
= 1.23e-8

fc= 12.918MHz

Vin= 10-18V (12V nom)
12V Vin/12V Vout
1.5-W output at TA= 105 °C
VEnable= 0-5.5V
Trigger at 10.5V
Enable threshold 2.1V

2.2µF
25V

C54L520.0k
R40

56

R35

220pF
50V

C51

10.0k
R15

Vin= 2.25 to 5.5V
100 Mbps
1.4mA/channel at 1Mbps
Prop. delay= 16ns 
Basic Insulation

VIN6

VIN7

VEE 26

VEE 27

VDD 28

VDD 29

RLIM 32

FBVEE 33

FBVDD 34

VEEA 35

GNDP5

ENA4

GNDP1

GNDP2

PG3

GNDP8

GNDP9

GNDP10

GNDP11

GNDP12

GNDP13

GNDP14

GNDP15

GNDP16

GNDP17

GNDP18

VEE 19

VEE 20

VEE 21

VEE 22

VEE 23

VEE 24

VEE 25

VEE 30

VEE 31

VEE 36

UCC14131QDWNRQ1

U3

2
1

D1
GB02SLT12-214

PWM_S5_Buff

12V_HVN

100nF
25V

C25

100nF
25V

C50

220pF
50V

C27

220pF
50V

C53

220pF
50V

C14

0.1uF
C38

0.1uF
C39

0.1uF
C22

PWM_S2_Buff

TEMP_S2_init
56

R37

220pF
50V

C52

OC_S5

OC_S1

FAULT_S1

FAULT_S5
FAULT_OC_S5_init

FAULT_OC_S5_init

FAULT_OC_S1_init

12V_HVN

GND_HVN

GND_HVN

GND_HVN

GND_HVN

1
2

FB3
MH1608-601Y

1
2

FB2
MH1608-601Y

10.0k
R237

10.0k
R328

10.0k
R330

10.0k
R329

SW_1

SW_1

VDD44

FAULT46

OC48

BBSW42

IN45

LDO5V51

RDRV50

TEMP49

VNEG40
VNEG41

2_NU 43

2_NU 47

2_NU 52

LMG3522R030-Q1

U2A

DRAIN 2

DRAIN 3

DRAIN 4

DRAIN 5

DRAIN 6

DRAIN 7

DRAIN 8

DRAIN 9

DRAIN 10

DRAIN 11

DRAIN 12

DRAIN 13

DRAIN 14

DRAIN 15

SOURCE 18

SOURCE 19

SOURCE 20

SOURCE 21

SOURCE 22

SOURCE 23

SOURCE 24

SOURCE 25

SOURCE 26

SOURCE 28

SOURCE 29

SOURCE 30

SOURCE 31

SOURCE 32

SOURCE 33

SOURCE 34

SOURCE 35

SOURCE 36

SOURCE 37

SOURCE 38

SOURCE 39

1_NU 1

1_NU 16

2_NU 17

2_NU 27

LMG3522R030-Q1

U2B

VDD44

FAULT46

OC48

BBSW42

IN45

LDO5V51

RDRV50

TEMP49

VNEG40
VNEG41

2_NU 43

2_NU 47

2_NU 52

LMG3522R030-Q1

U4A

DRAIN 2

DRAIN 3

DRAIN 4

DRAIN 5

DRAIN 6

DRAIN 7

DRAIN 8

DRAIN 9

DRAIN 10

DRAIN 11

DRAIN 12

DRAIN 13

DRAIN 14

DRAIN 15

SOURCE 18

SOURCE 19

SOURCE 20

SOURCE 21

SOURCE 22

SOURCE 23

SOURCE 24

SOURCE 25

SOURCE 26

SOURCE 28

SOURCE 29

SOURCE 30

SOURCE 31

SOURCE 32

SOURCE 33

SOURCE 34

SOURCE 35

SOURCE 36

SOURCE 37

SOURCE 38

SOURCE 39

1_NU 1

1_NU 16

2_NU 17

2_NU 27

LMG3522R030-Q1

U8B

VDD44

FAULT46

OC48

BBSW42

IN45

LDO5V51

RDRV50

TEMP49

VNEG40
VNEG41

2_NU 43

2_NU 47

2_NU 52

LMG3522R030-Q1

U8A

DRAIN 2

DRAIN 3

DRAIN 4

DRAIN 5

DRAIN 6

DRAIN 7

DRAIN 8

DRAIN 9

DRAIN 10

DRAIN 11

DRAIN 12

DRAIN 13

DRAIN 14

DRAIN 15

SOURCE 18

SOURCE 19

SOURCE 20

SOURCE 21

SOURCE 22

SOURCE 23

SOURCE 24

SOURCE 25

SOURCE 26

SOURCE 28

SOURCE 29

SOURCE 30

SOURCE 31

SOURCE 32

SOURCE 33

SOURCE 34

SOURCE 35

SOURCE 36

SOURCE 37

SOURCE 38

SOURCE 39

1_NU 1

1_NU 16

2_NU 17

2_NU 27

LMG3522R030-Q1

U4B

VCC5 GND 3

SN74LVC1G08DBVT

U25B

100nF
25V C185

4
1

2

SN74LVC1G08DBVT

U25A

GND_HVN

GND_HVN

FAULT_S2_init

OC_S2_init

3V3_HVN

10.0k
R337

10.0k
R335

GND_HVN

FAULT_OC_S2_init

FAULT_S2_init

OC_S2_init

DC Bus-

SW_1

DC Bus+

56

R8

56

R9

25V
100µF

C40

25V
100µF

C239
25V
100µF

C238

4.7

R7

4.7

R41

21

D4

5.6k

R17

SW_1

21

D10

5.6k

R42

SW_1

21

D25

5.6k

R43

GND_HVN

10mA @ 5V

20mA @ 12V

1.2mA @ 12V

20+ 10+ 1.2mA = 31.2mA @ 12V

3.01k
R14

TP5

S2751-46R

TP1

S2751-46R

TP16

S2751-46R

TP11

S2751-46R

TP17

S2751-46R

220pF
50V

C245

220pF
50V

C246

220pF
50V

C247

220pF
50V

C248

220pF
50V

C253

220pF
50V

C255

5V_SW1

PIC1101 
PIC1102 

COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 
COC13 

PIC1401 
PIC1402 

COC14 

PIC1501 PIC1502 

COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 
COC18 

PIC1901 

PIC1902 
COC19 PIC2001 

PIC2002 

COC20 

PIC2101 
PIC2102 

COC21 PIC2201 

PIC2202 
COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 

PIC2402 
COC24 

PIC2501 
PIC2502 

COC25 

PIC2601 

PIC2602 
COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 PIC2802 

COC28 

PIC3001 

PIC3002 
COC30 

PIC3101 

PIC3102 
COC31 

PIC3201 
PIC3202 

COC32 
PIC3301 
PIC3302 

COC33 
PIC3401 
PIC3402 

COC34 
PIC3501 
PIC3502 

COC35 

PIC3601 

PIC3602 
COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 
PIC4102 

COC41 

PIC4201 

PIC4202 
COC42 PIC4301 

PIC4302 
COC43 

PIC4601 

PIC4602 
COC46 

PIC4701 

PIC4702 
COC47 

PIC4901 

PIC4902 
COC49 

PIC5001 
PIC5002 

COC50 

PIC5101 

PIC5102 
COC51 

PIC5201 

PIC5202 
COC52 

PIC5301 

PIC5302 
COC53 

PIC5401 PIC5402 

COC54 

PIC18501 

PIC18502 
COC185 

PIC23801 

PIC23802 

COC238 PIC23901 

PIC23902 

COC239 

PIC24501 
PIC24502 

COC245 

PIC24601 

PIC24602 
COC246 

PIC24701 

PIC24702 
COC247 

PIC24801 
PIC24802 

COC248 

PIC25301 

PIC25302 
COC253 

PIC25501 

PIC25502 
COC255 

PID101 

PID102 
COD1 

PID201 
PID202 

COD2 

PID401 PID402 

COD4 

PID1001 PID1002 

COD10 

PID2501 PID2502 

COD25 

PIFB201 
PIFB202 

COFB2 

PIFB301 
PIFB302 

COFB3 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

PIL501 PIL502 

COL5 

PIR701 PIR702 

COR7 

PIR801 PIR802 

COR8 

PIR901 PIR902 

COR9 

PIR1001 

PIR1002 
COR10 

PIR1101 

PIR1102 

COR11 
PIR1201 

PIR1202 

COR12 PIR1301 

PIR1302 

COR13 

PIR1401 

PIR1402 
COR14 

PIR1501 

PIR1502 

COR15 

PIR1701 PIR1702 

COR17 

PIR2001 PIR2002 

COR20 

PIR2201 PIR2202 

COR22 

PIR2401 PIR2402 

COR24 
PIR2501 PIR2502 

COR25 

PIR2601 PIR2602 

COR26 
PIR2701 PIR2702 

COR27 

PIR2801 PIR2802 

COR28 
PIR2901 PIR2902 

COR29 
PIR3001 

PIR3002 
COR30 

PIR3101 PIR3102 

COR31 
PIR3201 PIR3202 

COR32 

PIR3501 PIR3502 

COR35 

PIR3701 PIR3702 

COR37 

PIR4001 

PIR4002 
COR40 

PIR4101 PIR4102 

COR41 

PIR4201 PIR4202 

COR42 

PIR4301 PIR4302 

COR43 

PIR23701 

PIR23702 
COR237 

PIR32801 

PIR32802 
COR328 

PIR32901 

PIR32902 
COR329 

PIR33001 

PIR33002 
COR330 

PIR33501 

PIR33502 
COR335 

PIR33701 

PIR33702 
COR337 

PITP101 

COTP1 

PITP201 
COTP2 

PITP301 

COTP3 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PITP1101 

COTP11 

PITP1601 

COTP16 

PITP1701 
COTP17 

PIU2040 

PIU2041 

PIU2042 

PIU2043 

PIU2044 

PIU2045 

PIU2046 

PIU2047 

PIU2048 

PIU2049 

PIU2050 

PIU2051 

PIU2052 

COU2A 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

PIU2017 

PIU2018 

PIU2019 

PIU2020 

PIU2021 

PIU2022 

PIU2023 

PIU2024 

PIU2025 

PIU2026 

PIU2027 

PIU2028 

PIU2029 

PIU2030 

PIU2031 

PIU2032 

PIU2033 

PIU2034 

PIU2035 

PIU2036 

PIU2037 

PIU2038 

PIU2039 

COU2B 

PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 

PIU3011 

PIU3012 

PIU3013 

PIU3014 

PIU3015 

PIU3016 

PIU3017 

PIU3018 

PIU3019 

PIU3020 

PIU3021 

PIU3022 

PIU3023 

PIU3024 

PIU3025 

PIU3026 

PIU3027 

PIU3028 

PIU3029 

PIU3030 

PIU3031 

PIU3032 

PIU3033 

PIU3034 

PIU3035 

PIU3036 

COU3 

PIU4040 

PIU4041 

PIU4042 

PIU4043 

PIU4044 

PIU4045 

PIU4046 

PIU4047 

PIU4048 

PIU4049 

PIU4050 

PIU4051 

PIU4052 

COU4A 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 

PIU4024 

PIU4025 

PIU4026 

PIU4027 

PIU4028 

PIU4029 

PIU4030 

PIU4031 

PIU4032 

PIU4033 

PIU4034 

PIU4035 

PIU4036 

PIU4037 

PIU4038 

PIU4039 

COU4B 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 

PIU506 

PIU507 

PIU508 PIU509 

PIU5010 

PIU5011 

PIU5012 

PIU5013 

PIU5014 

PIU5015 

PIU5016 

COU5 

PIU601 

PIU602 

PIU604 

COU6A 

PIU603 PIU605 

COU6B 

PIU701 

PIU702 

PIU704 

COU7A PIU703 PIU705 COU7B 

PIU8040 

PIU8041 

PIU8042 

PIU8043 

PIU8044 

PIU8045 

PIU8046 

PIU8047 

PIU8048 

PIU8049 

PIU8050 

PIU8051 

PIU8052 

COU8A 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

PIU809 

PIU8010 

PIU8011 

PIU8012 

PIU8013 

PIU8014 

PIU8015 

PIU8016 

PIU8017 

PIU8018 

PIU8019 

PIU8020 

PIU8021 

PIU8022 

PIU8023 

PIU8024 

PIU8025 

PIU8026 

PIU8027 

PIU8028 

PIU8029 

PIU8030 

PIU8031 

PIU8032 

PIU8033 

PIU8034 

PIU8035 

PIU8036 

PIU8037 

PIU8038 

PIU8039 

COU8B 

PIU2501 

PIU2502 

PIU2504 

COU25A 

PIU2503 PIU2505 

COU25B 

PODC Bus0 

POF\A\U\L\T\0O\C\0S1 

POF\A\U\L\T\0O\C\0S20init 

POF\A\U\L\T\0O\C\0S5 

POPWM0S10Buff 

POPWM0S20Buff 

POPWM0S50Buff 

POSW01 

POSW0mid 

POTEMP0S1 

POTEMP0S20init 

POTEMP0S5 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

4 11

11/27/2023

TIDA-010938 AC-DC_Power Stage_BranchB.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

C http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do n o t  
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its  
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

25V
10µF

C57

16V

D8

2.2µF
25V

C61L6

220nF
16V

C58

PWM_S6_Buff

PWM_S3_Buff

VCC1 1

INA 2

INB 3

INC 4

IND 5

INE11

INF10

GND1 8GND29

OUTD12

OUTC13

OUTB14

OUTA15

VCC216

OUTE 6

OUTF 7

ISO7762DBQR

U12

IN_PWM_S6

IN_PWM_S3

TEMP_S6_init

TEMP_S3_init

3V3_HVN

TEMP_S6

TEMP_S3

FAULT_OC_S6

FAULT_OC_S3

25V
10µF

C94

2.2µF
25V

C99L9

FAULT_OC_S3_init

25V
10µF

C69

2.2µF
25V

C73L7

12V_SW2

TEMP_S3_init

FAULT_S3

OC_S3

TEMP_S6_init

FAULT_S6

OC_S6

4
1

2

SN74LVC1G08DBVT

U13A

5V_SW2

IN_PWM_S6

IN_PWM_S3

20.0k
R44

20.0k
R60

20.0k
R74

12V_HVN

12V_HVN

3V3_HVN

12.0k
R46

12.0k
R47

50V
10nF

C68

25V
1µF

C63
100nF
25V

C62

50V
330pF

C66
10uF
25V

C65
16V
20uF

C64

VCC5 GND 3

SN74LVC1G08DBVT

U13B
5V_SW2

100nF
25V C91

220pF
50V

C87

56

R5656

R54

56

R58

56

R61

220pF
50V

C86

56

R59

56

R62

56

R64

56

R66

220pF
50V

C77
220pF
50V

C78
220pF
50V

C79
220pF
50V

C80

GND_HVN

GND_HVN

GND_HVN

56

R69

56

R63

56

R65

220pF
50V

C82
220pF
50V

C83

220pF
50V

C71

220pF
50V

C96

220pF
50V

C59
DC Bus+

SW_mid

SW_2

DC Bus-

38.8k
R45

SW_2

SW_2

SW_2

SW_2

SW_2

12V_HVN

12V_SW2

SW_2

SW_2

SW_2

5V_SW2

SW_2

SW_2

12V_SW2

0.
1u

F
C

76

0.
1u

F
C

88

TP12

5001

TP7

5000

0.
1u

F
C

90

12V_HVN

TP8
5001

TP9

5001

TP10

5001

R= 56Ohm C= 220pF
= 1.23e-8

fc= 12.918MHz

10.0k
R49

Vin= 2.25 to 5.5V
100 Mbps
1.4mA/channel at 1Mbps
Prop. delay= 11ns 
Basic Insulation

VIN6

VIN7

VEE 26

VEE 27

VDD 28

VDD 29

RLIM 32

FBVEE 33

FBVDD 34

VEEA 35

GNDP5

ENA4

GNDP1

GNDP2

PG3

GNDP8

GNDP9

GNDP10

GNDP11

GNDP12

GNDP13

GNDP14

GNDP15

GNDP16

GNDP17

GNDP18

VEE 19

VEE 20

VEE 21

VEE 22

VEE 23

VEE 24

VEE 25

VEE 30

VEE 31

VEE 36

UCC14131QDWNRQ1

U10

2
1

D7
GB02SLT12-214

GND_HVN

100nF
16V

C70

220pF
50V

C72

220pF
50V

C60

220pF
50V

C97

0.1uF
C67

0.1uF
C84

0.1uF
C85

PWM_S4_Buff

TEMP_S4_init

220pF
50V

C98

56

R71

OC_S3

FAULT_S3

FAULT_OC_S3_init

100nF
16V

C95

GND_HVN

GND_HVN

GND_HVN

GND_HVN

1
2

FB4
MH1608-601Y

1
2

FB5
MH1608-601Y

10.0k
R331

10.0k
R332

SW_2

FAULT_OC_S6_init

VDD44

FAULT46

OC48

BBSW42

IN45

LDO5V51

RDRV50

TEMP49

VNEG40
VNEG41

2_NU 43

2_NU 47

2_NU 52

LMG3522R030-Q1

U9A

DRAIN 2

DRAIN 3

DRAIN 4

DRAIN 5

DRAIN 6

DRAIN 7

DRAIN 8

DRAIN 9

DRAIN 10

DRAIN 11

DRAIN 12

DRAIN 13

DRAIN 14

DRAIN 15

SOURCE 18

SOURCE 19

SOURCE 20

SOURCE 21

SOURCE 22

SOURCE 23

SOURCE 24

SOURCE 25

SOURCE 26

SOURCE 28

SOURCE 29

SOURCE 30

SOURCE 31

SOURCE 32

SOURCE 33

SOURCE 34

SOURCE 35

SOURCE 36

SOURCE 37

SOURCE 38

SOURCE 39

1_NU 1

1_NU 16

2_NU 17

2_NU 27

LMG3522R030-Q1

U9B

VDD44

FAULT46

OC48

BBSW42

IN45

LDO5V51

RDRV50

TEMP49

VNEG40
VNEG41

2_NU 43

2_NU 47

2_NU 52

LMG3522R030-Q1

U11A

DRAIN 2

DRAIN 3

DRAIN 4

DRAIN 5

DRAIN 6

DRAIN 7

DRAIN 8

DRAIN 9

DRAIN 10

DRAIN 11

DRAIN 12

DRAIN 13

DRAIN 14

DRAIN 15

SOURCE 18

SOURCE 19

SOURCE 20

SOURCE 21

SOURCE 22

SOURCE 23

SOURCE 24

SOURCE 25

SOURCE 26

SOURCE 28

SOURCE 29

SOURCE 30

SOURCE 31

SOURCE 32

SOURCE 33

SOURCE 34

SOURCE 35

SOURCE 36

SOURCE 37

SOURCE 38

SOURCE 39

1_NU 1

1_NU 16

2_NU 17

2_NU 27

LMG3522R030-Q1

U11B

VDD44

FAULT46

OC48

BBSW42

IN45

LDO5V51

RDRV50

TEMP49

VNEG40
VNEG41

2_NU 43

2_NU 47

2_NU 52

LMG3522R030-Q1

U15A

DRAIN 2

DRAIN 3

DRAIN 4

DRAIN 5

DRAIN 6

DRAIN 7

DRAIN 8

DRAIN 9

DRAIN 10

DRAIN 11

DRAIN 12

DRAIN 13

DRAIN 14

DRAIN 15

SOURCE 18

SOURCE 19

SOURCE 20

SOURCE 21

SOURCE 22

SOURCE 23

SOURCE 24

SOURCE 25

SOURCE 26

SOURCE 28

SOURCE 29

SOURCE 30

SOURCE 31

SOURCE 32

SOURCE 33

SOURCE 34

SOURCE 35

SOURCE 36

SOURCE 37

SOURCE 38

SOURCE 39

1_NU 1

1_NU 16

2_NU 17

2_NU 27

LMG3522R030-Q1

U15B

SW_2

FAULT_OC_S6_init4
1

2

SN74LVC1G08DBVT

U14A

OC_S6

FAULT_S6

10.0k
R33

10.0k
R34

SW_2

VCC5 GND 3

SN74LVC1G08DBVT

U14B
5V_SW2

100nF
25V C44

SW_2

SW_2

4
1

2

SN74LVC1G08DBVT

U26A

VCC5 GND 3

SN74LVC1G08DBVT

U26B

100nF
25V C186

GND_HVN

GND_HVN

FAULT_S4_init

OC_S4_init

3V3_HVN

10.0k
R336

10.0k
R338

GND_HVN

FAULT_OC_S4_init

FAULT_S4_init

OC_S4_init

10uF

25V
10uF

C188

DC Bus+

SW_2

DC Bus-

56

R18

56

R19

25V
100µF

C240

25V

100µF

C252
25V
100µF

C251

4.7

R554.7

R53

21

D26

5.6k

R51

SW_2

21

D27

5.6k

R52

SW_2

21

D28

5.6k

R115

GND_HVN

3.01k
R48

Vin= 10-18V (12V nom)
12V Vin/12V Vout
1.5-W output at TA= 105 °C
VEnable= 0-5.5V
Trigger at 10.5V
Enable threshold 2.1V

TP18

S2751-46R

220pF
50V

C249

220pF
50V

C250

220pF
50V

C48

220pF
50V

C89

220pF
50V

C254

220pF
50V

C256

PIC4401 

PIC4402 
COC44 

PIC4801 

PIC4802 
COC48 

PIC5701 

PIC5702 
COC57 

PIC5801 
PIC5802 

COC58 

PIC5901 

PIC5902 
COC59 

PIC6001 

PIC6002 
COC60 

PIC6101 PIC6102 

COC61 

PIC6201 

PIC6202 
COC62 

PIC6301 

PIC6302 
COC63 

PIC6401 

PIC6402 
COC64 PIC6501 

PIC6502 

COC65 
PIC6601 

PIC6602 
COC66 

PIC6701 

PIC6702 
COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 

PIC6902 
COC69 

PIC7001 
PIC7002 

COC70 

PIC7101 

PIC7102 
COC71 

PIC7201 

PIC7202 
COC72 

PIC7301 PIC7302 

COC73 

PIC7601 
PIC7602 

COC76 

PIC7701 

PIC7702 
COC77 

PIC7801 

PIC7802 
COC78 

PIC7901 

PIC7902 
COC79 

PIC8001 

PIC8002 
COC80 

PIC8201 

PIC8202 
COC82 

PIC8301 

PIC8302 
COC83 

PIC8401 

PIC8402 
COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 
PIC8602 

COC86 

PIC8701 

PIC8702 
COC87 

PIC8801 

PIC8802 
COC88 

PIC8901 

PIC8902 
COC89 

PIC9001 

PIC9002 
COC90 

PIC9101 

PIC9102 
COC91 

PIC9401 

PIC9402 
COC94 

PIC9501 

PIC9502 
COC95 

PIC9601 

PIC9602 
COC96 

PIC9701 

PIC9702 
COC97 

PIC9801 

PIC9802 
COC98 

PIC9901 PIC9902 

COC99 

PIC18601 

PIC18602 
COC186 

PIC18801 

PIC18802 
COC188 

PIC24001 

PIC24002 

COC240 

PIC24901 

PIC24902 
COC249 

PIC25001 

PIC25002 
COC250 

PIC25101 

PIC25102 

COC251 PIC25201 

PIC25202 

COC252 

PIC25401 

PIC25402 
COC254 

PIC25601 
PIC25602 

COC256 

PID701 

PID702 
COD7 

PID801 
PID802 

COD8 

PID2601 PID2602 

COD26 

PID2701 PID2702 

COD27 

PID2801 PID2802 

COD28 

PIFB401 
PIFB402 

COFB4 

PIFB501 
PIFB502 

COFB5 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 

PIL901 PIL902 

COL9 

PIR1801 PIR1802 

COR18 

PIR1901 PIR1902 

COR19 

PIR3301 

PIR3302 
COR33 

PIR3401 

PIR3402 
COR34 

PIR4401 

PIR4402 
COR44 

PIR4501 

PIR4502 

COR45 PIR4601 

PIR4602 

COR46 
PIR4701 

PIR4702 

COR47 

PIR4801 

PIR4802 
COR48 

PIR4901 

PIR4902 

COR49 

PIR5101 PIR5102 

COR51 

PIR5201 PIR5202 

COR52 

PIR5301 PIR5302 

COR53 

PIR5401 PIR5402 

COR54 

PIR5501 PIR5502 

COR55 

PIR5601 PIR5602 

COR56 

PIR5801 PIR5802 

COR58 
PIR5901 PIR5902 

COR59 

PIR6001 

PIR6002 
COR60 

PIR6101 PIR6102 

COR61 
PIR6201 PIR6202 

COR62 

PIR6301 PIR6302 

COR63 
PIR6401 PIR6402 

COR64 

PIR6501 PIR6502 

COR65 
PIR6601 PIR6602 

COR66 

PIR6901 PIR6902 

COR69 

PIR7101 PIR7102 

COR71 

PIR7401 

PIR7402 
COR74 

PIR11501 PIR11502 

COR115 

PIR33101 

PIR33102 
COR331 

PIR33201 

PIR33202 
COR332 

PIR33601 

PIR33602 
COR336 

PIR33801 

PIR33802 
COR338 

PITP701 

COTP7 

PITP801 
COTP8 

PITP901 

COTP9 

PITP1001 

COTP10 

PITP1201 

COTP12 

PITP1801 
COTP18 

PIU9040 

PIU9041 

PIU9042 

PIU9043 

PIU9044 

PIU9045 

PIU9046 

PIU9047 

PIU9048 

PIU9049 

PIU9050 

PIU9051 

PIU9052 

COU9A 
PIU901 

PIU902 

PIU903 

PIU904 

PIU905 

PIU906 

PIU907 

PIU908 

PIU909 

PIU9010 

PIU9011 

PIU9012 

PIU9013 

PIU9014 

PIU9015 

PIU9016 

PIU9017 

PIU9018 

PIU9019 

PIU9020 

PIU9021 

PIU9022 

PIU9023 

PIU9024 

PIU9025 

PIU9026 

PIU9027 

PIU9028 

PIU9029 

PIU9030 

PIU9031 

PIU9032 

PIU9033 

PIU9034 

PIU9035 

PIU9036 

PIU9037 

PIU9038 

PIU9039 

COU9B 

PIU1001 

PIU1002 

PIU1003 

PIU1004 

PIU1005 

PIU1006 

PIU1007 

PIU1008 

PIU1009 

PIU10010 

PIU10011 

PIU10012 

PIU10013 

PIU10014 

PIU10015 

PIU10016 

PIU10017 

PIU10018 

PIU10019 

PIU10020 

PIU10021 

PIU10022 

PIU10023 

PIU10024 

PIU10025 

PIU10026 

PIU10027 

PIU10028 

PIU10029 

PIU10030 

PIU10031 

PIU10032 

PIU10033 

PIU10034 

PIU10035 

PIU10036 

COU10 

PIU11040 

PIU11041 

PIU11042 

PIU11043 

PIU11044 

PIU11045 

PIU11046 

PIU11047 

PIU11048 

PIU11049 

PIU11050 

PIU11051 

PIU11052 

COU11A 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11011 

PIU11012 

PIU11013 

PIU11014 

PIU11015 

PIU11016 

PIU11017 

PIU11018 

PIU11019 

PIU11020 

PIU11021 

PIU11022 

PIU11023 

PIU11024 

PIU11025 

PIU11026 

PIU11027 

PIU11028 

PIU11029 

PIU11030 

PIU11031 

PIU11032 

PIU11033 

PIU11034 

PIU11035 

PIU11036 

PIU11037 

PIU11038 

PIU11039 

COU11B 

PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 

PIU1207 

PIU1208 PIU1209 

PIU12010 

PIU12011 

PIU12012 

PIU12013 

PIU12014 

PIU12015 

PIU12016 

COU12 

PIU1301 

PIU1302 

PIU1304 

COU13A 

PIU1303 PIU1305 

COU13B 

PIU1401 

PIU1402 

PIU1404 

COU14A 
PIU1403 PIU1405 

COU14B 

PIU15040 

PIU15041 

PIU15042 

PIU15043 

PIU15044 

PIU15045 

PIU15046 

PIU15047 

PIU15048 

PIU15049 

PIU15050 

PIU15051 

PIU15052 

COU15A 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

PIU1506 

PIU1507 

PIU1508 

PIU1509 

PIU15010 

PIU15011 

PIU15012 

PIU15013 

PIU15014 

PIU15015 

PIU15016 

PIU15017 

PIU15018 

PIU15019 

PIU15020 

PIU15021 

PIU15022 

PIU15023 

PIU15024 

PIU15025 

PIU15026 

PIU15027 

PIU15028 

PIU15029 

PIU15030 

PIU15031 

PIU15032 

PIU15033 

PIU15034 

PIU15035 

PIU15036 

PIU15037 

PIU15038 

PIU15039 

COU15B 

PIU2601 

PIU2602 

PIU2604 

COU26A 

PIU2603 PIU2605 

COU26B 

PODC Bus0 

POF\A\U\L\T\0O\C\0S3 

POF\A\U\L\T\0O\C\0S40init 

POF\A\U\L\T\0O\C\0S6 

POPWM0S30Buff 

POPWM0S40Buff 

POPWM0S60Buff 

POSW02 

POSW0mid 

POTEMP0S3 

POTEMP0S40init 

POTEMP0S6 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

5 11

11/27/2023

TIDA-010938 AC-DC_Aux Power Supply.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

VDD 1

VS 2

CBC 3GND4

CS5

DRV6

HV8

UCC28710DR

U17

25V
150uF

C118

D14

1N4148W-7-F

D15
ES1JAF

475k
R94

35V
10uF

C116

50V
22pF

C117

TP22

5001

TP20

5000

TP19

5000

TP21

5001

GND_HVN

5V_HVN

GND_HVN

GND_HVN

1

32

Q2
STD3NK80ZT4

D20
RS3K-E3/9AT

Vf=2V, Iled=2mAVf=2V, Iled=2mA

VIN = 2.5 to 24V
POUT= 4.8W
UVLO= 21V
VS= 4.05V

301
R96

0.68

R97

0.75

R98

GND_HVN

3V3_HVN

Vf=2V, Iled=2mA

DC Bus+

DC Bus-

12V_HVN

5V_HVN

1µF
C123

OUT 1

NC 2

GND 3
EN4

NC 5

IN6

PAD 7

TLV75533PDRVR

U19

GND_HVN

GND_HVN

GND_HVN
EN1

GND 2

PH 3VIN4

VSENSE 5

TPS560200DBVR

U18

GND_HVN

12V_HVN

10uF
25V

C121

GND_HVN

100nF
25V

C125

10uH

L14

105k
R103

20.0k
R106

5V_HVN

10uF
25V

C120

10uF
25V

C124

GND_HVN

5V generation
3V3 generation

f3dB=7.34kHz

10.0k
R104

GND_HVN

VIN = 4.5 to 17V
Output Current = 500mA
ENABLE threshold = 1.16V
Enable set at 1.3V
UVLO = 4.35V
VSENSE = 0.8V
Input trigger at 10V

100nF
25V

C127

16V

D19

38.3k

R93

25V
1µF

C119

1 2

J7

61300211121

GND_HVN

0.
1u

F
C

22
9

13.2V O
utput

1 2
FB15

MH1608-601Y

14V Rail

220uH

L13

15.6k
R95

2
1

D16

5.6k
R100

1.5k
R101

680
R102

2
1

D17

2
1

D18

3V3_HVN

10uF
25V

C126

1.5k
R107

10.0k
R105

2.7k
R16

GND_HVN

1µF
C122

100nF
25V

C29

R132
3269W-1-104LF

Input trigger at 4.5V
Enable threshold at 1V

TP23

S2751-46R

PIC2901 

PIC2902 
COC29 

PIC11601 

PIC11602 

COC116 

PIC11701 

PIC11702 
COC117 

PIC11801 

PIC11802 
COC118 PIC11901 

PIC11902 
COC119 

PIC12001 

PIC12002 

COC120 
PIC12101 

PIC12102 

COC121 PIC12201 

PIC12202 
COC122 

PIC12301 

PIC12302 
COC123 PIC12401 

PIC12402 

COC124 

PIC12501 

PIC12502 
COC125 

PIC12601 

PIC12602 

COC126 

PIC12701 

PIC12702 
COC127 

PIC22901 

PIC22902 
COC229 

PID1401 PID1402 

COD14 

PID1501 

PID1502 
COD15 

PID1601 

PID1602 
COD16 

PID1701 

PID1702 
COD17 

PID1801 

PID1802 
COD18 PID1901 

PID1902 
COD19 

PID2001 

PID2002 
COD20 

PIFB1501 PIFB1502 

COFB15 PIJ701 PIJ702 

COJ7 

PIL1301 PIL1302 

COL13 

PIL1401 PIL1402 

COL14 

PIQ201 
PIQ202 PIQ203 

COQ2 

PIR1601 

PIR1602 
COR16 

PIR9301 PIR9302 

COR93 

PIR9401 

PIR9402 

COR94 

PIR9501 

PIR9502 
COR95 

PIR9601 

PIR9602 

COR96 

PIR9701 PIR9702 

COR97 

PIR9801 PIR9802 

COR98 

PIR10001 

PIR10002 

COR100 

PIR10101 

PIR10102 
COR101 

PIR10201 

PIR10202 
COR102 

PIR10301 

PIR10302 

COR103 PIR10401 

PIR10402 

COR104 
PIR10501 

PIR10502 

COR105 

PIR10601 

PIR10602 

COR106 

PIR10701 

PIR10702 
COR107 

PIR13201 

PIR13202 
PIR13203 

COR132 

PITP1901 
COTP19 

PITP2001 
COTP20 

PITP2101 

COTP21 

PITP2201 

COTP22 

PITP2301 
COTP23 

PIU1701 

PIU1702 

PIU1703 PIU1704 

PIU1705 

PIU1706 

PIU1708 

COU17 

PIU1801 

PIU1802 

PIU1803 PIU1804 

PIU1805 

COU18 

PIU1901 

PIU1902 

PIU1903 

PIU1904 

PIU1905 

PIU1906 

PIU1907 

COU19 

PODC Bus0 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

6 11

11/28/2023

TIDA-010938 AC-DC_EMI Protection Stage.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

R78

Is
oM

5-
27

5-
B

-L
2

AC_L

AC_N

Fuse: 20A 250VAC 250VDC

IN+1

IN-2
FAULT 4

OC 7

NC 10

VOC9

VOUT 6

VREF5

VS8

GND 3

TMCS1123B2QDVGR

U16

peak current = 22.06+-30%=25.37A

25V
1µF

C111
100nF

C109

GND_HVN 10.0k

R91

GND_HVN

GND_HVN

3V3_HVN

56

R83
IAC_sense

220pF
50V

C107

GND_HVN

220pF
50V

C112

GND_HVN

56
R86

3V3_HVN

10.0k
R85

GND_HVN

GND_HVN

10.0k
R84

56R87

56R88
IAC_OC

IAC_FAULT

IAC_REF

SW_1

SW_2

SN_Relays_PreCharge

3

4
1 2 5 6 8

7

Q1
CSD17318Q2RY_PreCharge

10.0k
R90

Varistor: 5kA 275VAC 350VDC

100nF
C115

GND_HVN

220pF
50V

C108

220pF
50V

C113

PE

R81

Is
oM

5-
27

5-
B

-L
2

VDS: 30V VGSth: 0.9V

GND_HVN

@125C: 90% derated current rating

TP13

5001

TP14

5116

TP15

5117

SWITCHING NODE CURRENT MEASUREMENT

Cx: 4.7uF

Cx: 4.7uF
Cy: 6.8nF

Common-mode choke:
CM: 6mH, DM: 4uH @210kHz

Bleeder resistors: 169kOhms, 0.63W power loss

PE

PE2

PE2

PE

PE3

1 2
FB6

MH1608-601Y

PE3

Placeholder for Cy cap

4.7uF
630V

C103
4.7uF
630V

C104

300V
2200pF

C243

300V
2200pF

C244

Common-mode choke:
CM: 6mH, DM: 4uH @210kHz

12V_HVN

R75

PTCEL13R600LBE

SN_Relays_PreCharge

D13

B160-13-F

Precharge Relay Circuit

GND_HVN

100nF
C105VA

C_
SW

+
VA

C_
SW

-

6800pF
1.5kV

C102

6800pF
1.5kV

C106

R82

Is
oM

5-
27

5-
B

-L
21 2

34

L10

1 2

F1

SF-3812F2000T-2

1 2

F2

SF-3812F2000T-2

4 2

3 1
K1

2071556-3

200

R89

0.1uF
C114

169k
R77

169k
R185

169k
R326

169k
R327

169k
R235

169k
R79

169k
R80

169k
R290

169k
R291 42

31

K2

2071556-3

R114

PTCEL13R600LBE

VA
C_

N
VA

C_
L

12
3 4

L11

A
CL

O
A

D
_N

A
CL

O
A

D
_L

Sensitivity = 50mV/A
1.3+1.65 output at peak
VOC trigger at 1.2V (24A)

5.76k
R92

L1A

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

L1B

L4A

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

N
C

L4B

50V
10nF

C110

PIC10201 

PIC10202 
COC102 

PIC10301 

PIC10302 
COC103 

PIC10401 

PIC10402 
COC104 

PIC10501 

PIC10502 
COC105 

PIC10601 

PIC10602 
COC106 

PIC10701 

PIC10702 
COC107 

PIC10801 

PIC10802 
COC108 PIC10901 

PIC10902 
COC109 

PIC11001 

PIC11002 
COC110 

PIC11101 

PIC11102 
COC111 

PIC11201 

PIC11202 
COC112 

PIC11301 

PIC11302 
COC113 PIC11401 

PIC11402 
COC114 

PIC11501 

PIC11502 
COC115 

PIC24301 

PIC24302 
COC243 

PIC24401 

PIC24402 
COC244 

PID1301 PID1302 

COD13 

PIF101 PIF102 

COF1 

PIF201 PIF202 

COF2 

PIFB601 PIFB602 

COFB6 

PIK101 

PIK102 

PIK103 

PIK104 

COK1 

PIK201 

PIK202 

PIK203 

PIK204 

COK2 

PIL101 PIL106 

COL1A 

PIL102 PIL103 PIL104 PIL105 PIL107 PIL108 PIL109 PIL1010 PIL1011 PIL1012 

COL1B 

PIL401 PIL406 
COL4A 

PIL402 PIL403 PIL404 PIL405 PIL407 PIL408 PIL409 PIL4010 PIL4011 PIL4012 

COL4B 

PIL1001 PIL1002 

PIL1003 PIL1004 

COL10 

PIL1101 PIL1102 

PIL1103 PIL1104 
COL11 

PIQ101 PIQ102 
PIQ103 

PIQ104 

PIQ105 PIQ106 

PIQ107 

PIQ108 
COQ1 

PIR7501 PIR7502 

COR75 

PIR7701 

PIR7702 
COR77 

PIR7801 

PIR7802 
COR78 

PIR7901 

PIR7902 
COR79 

PIR8001 

PIR8002 
COR80 

PIR8101 

PIR8102 
COR81 

PIR8201 

PIR8202 
COR82 

PIR8301 PIR8302 

COR83 

PIR8401 

PIR8402 

COR84 PIR8501 

PIR8502 

COR85 

PIR8601 PIR8602 

COR86 
PIR8701 PIR8702 

COR87 

PIR8801 PIR8802 

COR88 
PIR8901 PIR8902 

COR89 
PIR9001 

PIR9002 

COR90 

PIR9101 PIR9102 

COR91 

PIR9201 

PIR9202 
COR92 

PIR11401 PIR11402 

COR114 

PIR18501 

PIR18502 
COR185 

PIR23501 

PIR23502 
COR235 

PIR29001 

PIR29002 
COR290 

PIR29101 

PIR29102 
COR291 

PIR32601 

PIR32602 
COR326 

PIR32701 

PIR32702 
COR327 

PITP1301 
COTP13 

PITP1401 
COTP14 

PITP1501 

COTP15 

PIU1601 

PIU1602 

PIU1603 

PIU1604 

PIU1605 

PIU1606 

PIU1607 

PIU1608 

PIU1609 

PIU16010 

COU16 

POAC0L 

POAC0N 

POACLOAD0L 

POACLOAD0N 

POIAC0F\A\U\L\T\ 

POIAC0O\C\ 

POIAC0REF 

POIAC0sense 

POPE 

PORY0PreCharge 

POSW01 

POSW02 

POVAC0L 

POVAC0N 

POVAC0SW0 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

7 11

11/27/2023

TIDA-010938 AC-DC_Voltage Measurement.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

INVERTER OUTPUT VOLTAGE SENSINGBUS VOLTAGE SENSING

G = 1/300Vin = 390V max
Vo = (Vp-Vn)*G+Vref

EMI INPUT VOLTAGE SENSING

G = 1/204Vin = 600V max
Vo = (Vp-Vn)*G+Vref

G = 1/300
Vo = (Vp-Vn)*G+Vref

VDC_Bus+

0.1uF
25V

C128

GND_HVN

3V3_HVN

GND_HVN

220pF
50V

C133

GND_HVN

10.0k
R110

1.00MR116 1.00MR117VAC_SW+ 1.00MR118

1.00MR1291.00MR127 1.00MR128VAC_SW-

10.0k

R131

GND_HVN
10.0k
R109

1V65_REF

GND_HVN

Vinv_sense
56

R121

220pF
50V

C134

1.00MR111 1.00MR112 1.00MR113

1.00MR1241.00MR122 1.00MR123

10.0k

R130

10.0k
R108

1V65_REF

GND_HVN

56

R120

220pF
50V

C132

VAC_L

VAC_N

0.1uF
25V

C138

GND_HVN

3V3_HVN

10.0k
R133

10.0k
R135

GND_HVN

1V65_HVN

56

R134

GND_HVN

220pF
50V

C139

VAC_sense

VDC_sense

1V65 generation

Vin = 390V max
(Vin = 230*1.4142 +-20%)

1
2

FB12
MH1608-601Y

200V per resistor top-side

2

3
1

8
4

+

-

OPA2388IDR
U32A

6

5
7

+

-

OPA2388IDR

U32B

2

3
1

8
4

+

-

OPA2388IDR
U20A

6

5
7

+

-

OPA2388IDR

U20B
680k

R36

680k

R23

680k

R21

GND_HVN

0.1uF
25V

C230

GND_HVN

3V3_HVN

1
2

FB14
MH1608-601Y

50V
560pF

C74

50V
560pF

C81
50V
560pF

C75

50V
560pF

C12950V
560pF

C45

0.1uF
25V

C140

PIC4501 

PIC4502 
COC45 PIC7401 

PIC7402 
COC74 

PIC7501 PIC7502 

COC75 

PIC8101 PIC8102 

COC81 

PIC12801 

PIC12802 
COC128 

PIC12901 

PIC12902 
COC129 

PIC13201 

PIC13202 
COC132 PIC13301 

PIC13302 
COC133 

PIC13401 

PIC13402 
COC134 

PIC13801 

PIC13802 
COC138 

PIC13901 

PIC13902 
COC139 

PIC14001 

PIC14002 
COC140 

PIC23001 

PIC23002 
COC230 

PIFB1201 
PIFB1202 

COFB12 
PIFB1401 
PIFB1402 

COFB14 

PIR2101 PIR2102 

COR21 
PIR2301 PIR2302 

COR23 
PIR3601 PIR3602 

COR36 

PIR10801 

PIR10802 
COR108 

PIR10901 

PIR10902 
COR109 

PIR11001 

PIR11002 
COR110 

PIR11101 PIR11102 
COR111 

PIR11201 PIR11202 
COR112 

PIR11301 PIR11302 
COR113 

PIR11601 PIR11602 
COR116 

PIR11701 PIR11702 
COR117 

PIR11801 PIR11802 
COR118 

PIR12001 PIR12002 

COR120 PIR12101 PIR12102 

COR121 

PIR12201 PIR12202 
COR122 

PIR12301 PIR12302 
COR123 

PIR12401 PIR12402 
COR124 PIR12701 PIR12702 

COR127 
PIR12801 PIR12802 

COR128 
PIR12901 PIR12902 

COR129 

PIR13001 PIR13002 

COR130 

PIR13101 PIR13102 

COR131 

PIR13301 

PIR13302 

COR133 

PIR13401 PIR13402 

COR134 PIR13501 

PIR13502 

COR135 

PIU2001 

PIU2002 

PIU2003 

PIU2004 

PIU2008 COU20A 

PIU2005 

PIU2006 

PIU2007 

COU20B 

PIU3201 

PIU3202 

PIU3203 

PIU3204 

PIU3208 COU32A 

PIU3205 

PIU3206 

PIU3207 

COU32B 

POVAC0L 

POVAC0N 
POVAC0sense 

POVAC0SW0 
POVDC0Bus0 

POVDC0sense 
POVinv0sense 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

8 11

12/3/2023

TIDA-010938 AC-DC_Control Stage.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

C http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do n o t  
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its  
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55

57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56

58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100

101
103
105
107
109
111
113
115
117
119

102
104
106
108
110
112
114
116
118
120

J11

HSEC8-160-01-L-DV-A-BL

5V_HVN

IAC_REF
IAC_sense

VAC_sense
Vinv_sense

VDC_sense
IDC_sense

TEMP_AMB_sense

1

3

5

7

9

11

13

15

17

19

21

23

J10A

SHF-112-01-L-D-TH

2

4

6

8

10

12

14

16

18

20

22

24

J10B

SHF-112-01-L-D-TH

5V_HVN

0

R190 0

R192 0

R194

0

R196

0

R191 0

R193

0

R195

0

R197

GND_HVN

GND_HVN

GND_HVN GND_HVN

0

R198 0

R199

0

R200 0

R201

0

R176
0

R178
0

R180
0

R181

0

R186 0

R187

0

R1880

R189

0

R174 0

R175

0

R179

0

R182
0

R183

0

R184

0

R228 0

R230

0

R236

A12 Y1 3

OE11

OE215

VCC16 GND 8

A24

A36

A410

A512

A614
Y5 11

Y6 13

Y2 5

Y3 7

Y4 9

SN74HC365

U29

12V_HVN

CAN_RX
CAN_TX

0R209 0

R211 0

R213 0

R215

0.1uF
C203

GND_HVN

GND_HVN

Batt_H1
Batt_L1

Enable_Buffer_DCDC

GND_HVN

GND_HVN

10.0k
R253

10.0k
R305

10.0k
R306

10.0k
R307

10.0k
R308

Boost_S1
Boost_S2

Batt_L2
Batt_H2

10.0k
R304

10.0k
R303

A12 Y1 3

OE11

OE215

VCC16 GND 8

A24

A36

A410

A512

A614
Y5 11

Y6 13

Y2 5

Y3 7

Y4 9

SN74HC365

U28

0.1uF
C201

3V3_HVN

GND_HVN

GND_HVN

PWM_S3
PWM_S4

Enable_Buffer_ACDC

GND_HVN

GND_HVN

10.0k
R254

10.0k
R299

10.0k
R300

10.0k
R301

10.0k
R302

PWM_S1
PWM_S2

PWM_S6
PWM_S5

10.0k
R298

10.0k
R297

PWM_S1_Buff

PWM_S2_Buff

PWM_S3_Buff

PWM_S4_Buff

PWM_S5_Buff

PWM_S6_Buff

VCC= 2 to 5.5V
VIN= 0 to 5.5V
Active-low output-enable

Boost_S1_Buff

Boost_S2_Buff

Batt_H1_Buff

Batt_L1_Buff

Batt_H2_Buff

Batt_L2_Buff

25V
1µF

C181

220pF
50V

C192

0.1uF
C182

GND_HVN

220pF
50V

C194

220pF
50V

C196

220pF
50V

C200

220pF
50V

C204

220pF
50V

C206

GND_HVN

220pF
50V

C190

220pF
50V

C193

220pF
50V

C199

220pF
50V

C202

220pF
50V

C208

220pF
50V

C209

GND_HVN

D31
D22
D13
D04 Y 5

W 6

OE7

GND 8

C9
B10
A11

D712
D613
D514
D415

VCC16

SN74HC251

U23

D31
D22
D13
D04 Y 5

W 6

OE7

GND 8

C9
B10
A11

D712
D613
D514
D415

VCC16

SN74HC251

U24

3V3_HVN

0.1uF
C169

GND_HVN

GND_HVN

VCC= -0.5 to 7V
VIN= 2 to 6V

GND_HVN
TEMP_MUX_A
TEMP_MUX_B
TEMP_MUX_C

TEMP_S2

TEMP_S4

TEMP_ACDC

3V3_HVN

0.1uF
C176

GND_HVN

GND_HVN
TEMP_MUX_A
TEMP_MUX_B
TEMP_MUX_C

TEMP_Boost1_Buff
TEMP_Boost2_Buff
TEMP_Batt_H1_Buff
TEMP_Batt_L1_Buff
TEMP_Batt_H2_Buff
TEMP_Batt_L2_Buff

TEMP_DCDC

GND_HVN220pF
50V

C175

220pF
50V

C177

220pF
50V

C178

220pF
50V

C179

220pF
50V

C180

GND_HVN

220pF
50V

C174

220pF
50V

C168

220pF
50V

C170

220pF
50V

C171

220pF
50V

C172

220pF
50V

C173

GND_HVN

220pF
50V

C167

1

3

5

7

9

11

13

15

17

19

21

23

J12A

SHF-112-01-L-D-TH

2

4

6

8

10

12

14

16

18

20

22

24

J12B

SHF-112-01-L-D-TH

Batt_L1_Buff

Batt_H2_Buff

Batt_H1_Buff

Batt_L2_Buff

Boost_S2_Buff

Boost_S1_Buff

3V3_HVN

GND_HVN GND_HVN

PWM_S1
PWM_S2

PWM_S3
PWM_S4
PWM_S5
PWM_S6

Boost_S1
Boost_S2

Batt_H1
Batt_L1
Batt_H2
Batt_L2

FAULT_OC_S50

R208

0

R207

FAULT_OC_S6

FAULT_OC_S1

0

R204

FAULT_OC_S3

0

R206

0

R203 0

R205

0

R210 0

R212 0

R214

0

R217 0

R219 0

R221 0

R223 0

R225

0

R227 0

R229 0

R231 0

R233

0

R216 0

R218 0

R220 0

R222 0

R224 0

R226

0

R232 0

R234

FAULT_OC_S2
FAULT_OC_S4

FAULT_OC_Batt_L2_Buff

FAULT_OC_Boost2_Buff
FAULT_OC_Batt_H1_Buff
FAULT_OC_Batt_L1_Buff
FAULT_OC_Batt_H2_Buff

TEMP_MUX_A
TEMP_MUX_B
TEMP_MUX_C

TEMP_ACDC

TEMP_DCDC

TEMP_S1

TEMP_S3

TEMP_S5
TEMP_S6

CAN_TX
CAN_RX
Enable_CAN
Enable_RS485
RS485_DE_RE
RS485_R
RS485_D

Designator
TIDA-010938 AC-DC_Communication.SchDoc

CS_Boost1+
CS_Boost1-

CS_Boost1

CS_Boost2
VS_Boost1

VS_Boost2
CS_Batt1
VS_Batt1
CS_Batt2

CS_Batt1+
CS_Batt1-

CS_Boost2+
CS_Boost2-

VS_Boost1+
VS_Boost1-

VS_Boost2+
VS_Boost2-

VS_Batt1+
VS_Batt1-

CS_Batt2+
CS_Batt2-

Designator
TIDA-010938 AC-DC_OpAmp.SchDoc

CS_Boost1+

VS_Boost1+

VS_Boost2+

CS_Boost1
VS_Boost1
CS_Boost2
VS_Boost2
CS_Batt1
VS_Batt1
CS_Batt2

0

R177

0

R202

LEVEL SHIFTING

5V_HVN

PWM SIGNAL BUFFER AC/DC PWM SIGNAL BUFFER DC/DC

MUX FOR TEMP. MEASUREMENT CONNECTORS TO&FRO DC/DC

CS_Boost1-

VS_Boost1-

CS_Boost2+
CS_Boost2-

VS_Boost2-

CS_Batt1-

CS_Boost1
VS_Boost1

VS_Boost2

COMMUNICATION WITH BATTERY

MEASUREMENT SIGNALS FROM DC/DC

CAN_RX
CAN_TX

Enable_RS485
Enable_CAN

Enable_RS485
Enable_CAN

RS485_DE_RE
RS485_R
RS485_D

RY_PreCharge

Enable_Buffer_ACDC
Enable_Buffer_DCDC

RY_DCPreCharge

RS485_DE_RE

CONTROL CARD

RS485_D
RS485_R

VS_Batt1+

CS_Batt1+

CS_Batt2+
CS_Batt2-

VS_Batt1-

12
FB9

MH1608-601Y

1
2

FB13
MH1608-601Y

56

R269

56

R257

56

R260

56

R265

56

R268

56

R273

56

R276

56

R281

56

R28656

R28456

R27956

R27256

R26456

R259

56

R263

56

R267

56

R270

56

R274

56

R278

56

R282

VCC14

1A2

GND 7

1OE1
1Y 3

2A5

4Y 11

2OE4

4OE13

2Y 6

4A12

3A9 3Y 8

3OE10

SN74LVC126APWR

U27

3V3_HVN 1 2
FB11

MH1608-601Y

0.1uF
C55

GND_HVN

TEMP_S2
56

R39

56

R68 FAULT_OC_S2

220pF
50V

C56
TEMP_S4

56

R73

56

R239 FAULT_OC_S4

220pF
50V

C92

TEMP_S2_init
56

R38

FAULT_OC_S2_init

GND_HVN

56

R67

56

R72
TEMP_S4_init

56

R238
FAULT_OC_S4_init

220pF
50V

C93

220pF
50V

C100

220pF
50V

C101

220pF
50V

C187

10.0k
R252

10.0k
R255

10.0k
R256

10.0k
R258

GND_HVN

FAULT_OC_Boost1_Buff

FAULT_OC_Boost2_Buff

FAULT_OC_Batt_H1_Buff

FAULT_OC_Batt_L1_Buff

220pF
50V

C135

220pF
50V

C136

220pF
50V

C137

220pF
50V

C231

220pF
50V

C130
220pF
50V

C131

GND_HVN

GND_HVN

FAULT_OC_Batt_H2_Buff

FAULT_OC_Batt_L2_Buff

TEMP_Boost1_Buff

TEMP_Boost2_Buff

TEMP_Batt_H1_Buff

TEMP_Batt_L1_Buff

TEMP_Batt_H2_Buff

TEMP_Batt_L2_Buff

RY_DCPreCharge

Enable_Buffer_DCDC

CS_Batt1-

CS_Batt1+

CS_Boost1+

CS_Boost1-

CS_Boost2+

CS_Boost2-

VS_Boost1-

VS_Boost2+

VS_Boost2-

VS_Boost1+ CS_Batt2-

CS_Batt2+

VS_Batt1-

VS_Batt1+

VS_Batt1

CS_Batt2

FAULT_OC_Boost1_Buff

IAC_FAULT
IAC_OCVf=2V, Iled=6mA

1

2

3

4

5

6

7

J8

SSM-107-L-SV-BE

5V_HVN

GND_HVN

0

R57

GND_HVN

Vf=2,2V, Iled=20mA

GND_HVN

680
R70

2
1

D23

680
R76

2
1

D24

CS_Boost2

CS_Batt1

0

R240 0

R242 0

R244 0

R246 0

R248 0

R250

0

R241 0

R243 0

R245 0

R247 0

R249 0

R251

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIC9201 

PIC9202 
COC92 

PIC9301 

PIC9302 
COC93 

PIC10001 

PIC10002 
COC100 

PIC10101 

PIC10102 
COC101 

PIC13001 

PIC13002 
COC130 
PIC13101 

PIC13102 
COC131 

PIC13501 

PIC13502 
COC135 

PIC13601 

PIC13602 
COC136 

PIC13701 

PIC13702 
COC137 

PIC16701 

PIC16702 
COC167 

PIC16801 

PIC16802 
COC168 PIC16901 

PIC16902 
COC169 

PIC17001 
PIC17002 

COC170 

PIC17101 

PIC17102 
COC171 

PIC17201 

PIC17202 
COC172 

PIC17301 

PIC17302 
COC173 

PIC17401 

PIC17402 
COC174 

PIC17501 

PIC17502 
COC175 

PIC17601 

PIC17602 
COC176 

PIC17701 

PIC17702 
COC177 

PIC17801 
PIC17802 

COC178 

PIC17901 

PIC17902 
COC179 

PIC18001 

PIC18002 
COC180 

PIC18101 

PIC18102 
COC181 

PIC18201 

PIC18202 
COC182 

PIC18701 

PIC18702 
COC187 

PIC19001 

PIC19002 
COC190 

PIC19201 

PIC19202 
COC192 

PIC19301 

PIC19302 
COC193 

PIC19401 

PIC19402 
COC194 

PIC19601 

PIC19602 
COC196 

PIC19901 

PIC19902 
COC199 

PIC20001 

PIC20002 
COC200 

PIC20101 

PIC20102 
COC201 

PIC20201 

PIC20202 
COC202 

PIC20301 

PIC20302 
COC203 

PIC20401 

PIC20402 
COC204 

PIC20601 

PIC20602 
COC206 

PIC20801 

PIC20802 
COC208 

PIC20901 
PIC20902 

COC209 

PIC23101 

PIC23102 
COC231 

PID2301 

PID2302 
COD23 

PID2401 

PID2402 
COD24 

PIFB901 PIFB902 

COFB9 

PIFB1101 PIFB1102 

COFB11 

PIFB1301 
PIFB1302 

COFB13 

PIJ801 

PIJ802 

PIJ803 

PIJ804 

PIJ805 

PIJ806 

PIJ807 

COJ8 

PIJ1001 

PIJ1003 

PIJ1005 

PIJ1007 

PIJ1009 

PIJ10011 

PIJ10013 

PIJ10015 

PIJ10017 

PIJ10019 

PIJ10021 

PIJ10023 

COJ10A 

PIJ1002 

PIJ1004 

PIJ1006 

PIJ1008 

PIJ10010 

PIJ10012 

PIJ10014 

PIJ10016 

PIJ10018 

PIJ10020 

PIJ10022 

PIJ10024 

COJ10B 

PIJ1101 PIJ1102 

PIJ1103 PIJ1104 

PIJ1105 PIJ1106 

PIJ1107 PIJ1108 

PIJ1109 PIJ11010 

PIJ11011 PIJ11012 

PIJ11013 PIJ11014 

PIJ11015 PIJ11016 

PIJ11017 PIJ11018 

PIJ11019 PIJ11020 

PIJ11021 PIJ11022 

PIJ11023 PIJ11024 

PIJ11025 PIJ11026 

PIJ11027 PIJ11028 

PIJ11029 PIJ11030 

PIJ11031 PIJ11032 

PIJ11033 PIJ11034 

PIJ11035 PIJ11036 

PIJ11037 PIJ11038 

PIJ11039 PIJ11040 

PIJ11041 PIJ11042 

PIJ11043 PIJ11044 

PIJ11045 PIJ11046 

PIJ11047 PIJ11048 

PIJ11049 PIJ11050 

PIJ11051 PIJ11052 

PIJ11053 PIJ11054 

PIJ11055 PIJ11056 

PIJ11057 PIJ11058 

PIJ11059 PIJ11060 

PIJ11061 PIJ11062 

PIJ11063 PIJ11064 

PIJ11065 PIJ11066 

PIJ11067 PIJ11068 

PIJ11069 PIJ11070 

PIJ11071 PIJ11072 

PIJ11073 PIJ11074 

PIJ11075 PIJ11076 

PIJ11077 PIJ11078 

PIJ11079 PIJ11080 

PIJ11081 PIJ11082 

PIJ11083 PIJ11084 

PIJ11085 PIJ11086 

PIJ11087 PIJ11088 

PIJ11089 PIJ11090 

PIJ11091 PIJ11092 

PIJ11093 PIJ11094 

PIJ11095 PIJ11096 

PIJ11097 PIJ11098 

PIJ11099 PIJ110100 

PIJ110101 PIJ110102 

PIJ110103 PIJ110104 

PIJ110105 PIJ110106 

PIJ110107 PIJ110108 

PIJ110109 PIJ110110 

PIJ110111 PIJ110112 

PIJ110113 PIJ110114 

PIJ110115 PIJ110116 

PIJ110117 PIJ110118 

PIJ110119 PIJ110120 

COJ11 

PIJ1201 

PIJ1203 

PIJ1205 

PIJ1207 

PIJ1209 

PIJ12011 

PIJ12013 

PIJ12015 

PIJ12017 

PIJ12019 

PIJ12021 

PIJ12023 

COJ12A 

PIJ1202 

PIJ1204 

PIJ1206 

PIJ1208 

PIJ12010 

PIJ12012 

PIJ12014 

PIJ12016 

PIJ12018 

PIJ12020 

PIJ12022 

PIJ12024 

COJ12B 

PIR3801 PIR3802 

COR38 
PIR3901 PIR3902 

COR39 

PIR5701 PIR5702 
COR57 

PIR6701 PIR6702 

COR67 
PIR6801 PIR6802 

COR68 

PIR7001 

PIR7002 
COR70 

PIR7201 PIR7202 

COR72 
PIR7301 PIR7302 

COR73 

PIR7601 

PIR7602 
COR76 

PIR17401 PIR17402 
COR174 

PIR17501 PIR17502 

COR175 

PIR17601 PIR17602 

COR176 

PIR17701 PIR17702 
COR177 

PIR17801 PIR17802 

COR178 

PIR17901 PIR17902 
COR179 

PIR18001 PIR18002 

COR180 PIR18101 PIR18102 

COR181 
PIR18201 PIR18202 

COR182 PIR18301 PIR18302 

COR183 

PIR18401 PIR18402 

COR184 

PIR18601 PIR18602 
COR186 

PIR18701 PIR18702 
COR187 

PIR18801 PIR18802 

COR188 
PIR18901 PIR18902 
COR189 

PIR19001 PIR19002 
COR190 

PIR19101 PIR19102 
COR191 

PIR19201 PIR19202 
COR192 

PIR19301 PIR19302 
COR193 

PIR19401 PIR19402 

COR194 

PIR19501 PIR19502 

COR195 

PIR19601 PIR19602 

COR196 

PIR19701 PIR19702 

COR197 

PIR19801 PIR19802 
COR198 

PIR19901 PIR19902 
COR199 

PIR20001 PIR20002 
COR200 

PIR20101 PIR20102 

COR201 

PIR20201 PIR20202 
COR202 

PIR20301 PIR20302 
COR203 

PIR20401 PIR20402 
COR204 

PIR20501 PIR20502 
COR205 

PIR20601 PIR20602 
COR206 

PIR20701 PIR20702 
COR207 

PIR20801 PIR20802 

COR208 

PIR20901 PIR20902 
COR209 

PIR21001 PIR21002 
COR210 

PIR21101 PIR21102 
COR211 

PIR21201 PIR21202 
COR212 

PIR21301 PIR21302 
COR213 

PIR21401 PIR21402 
COR214 

PIR21501 PIR21502 
COR215 

PIR21601 PIR21602 
COR216 

PIR21701 PIR21702 
COR217 

PIR21801 PIR21802 
COR218 

PIR21901 PIR21902 
COR219 

PIR22001 PIR22002 
COR220 

PIR22101 PIR22102 
COR221 

PIR22201 PIR22202 
COR222 

PIR22301 PIR22302 
COR223 

PIR22401 PIR22402 
COR224 

PIR22501 PIR22502 
COR225 

PIR22601 PIR22602 
COR226 

PIR22701 PIR22702 
COR227 

PIR22801 PIR22802 
COR228 

PIR22901 PIR22902 
COR229 

PIR23001 PIR23002 
COR230 

PIR23101 PIR23102 
COR231 

PIR23201 PIR23202 
COR232 

PIR23301 PIR23302 
COR233 

PIR23401 PIR23402 
COR234 

PIR23601 PIR23602 
COR236 

PIR23801 PIR23802 

COR238 
PIR23901 PIR23902 

COR239 

PIR24001 PIR24002 
COR240 

PIR24101 PIR24102 
COR241 

PIR24201 PIR24202 
COR242 

PIR24301 PIR24302 
COR243 

PIR24401 PIR24402 

COR244 
PIR24501 PIR24502 

COR245 

PIR24601 PIR24602 
COR246 

PIR24701 PIR24702 
COR247 

PIR24801 PIR24802 
COR248 

PIR24901 PIR24902 
COR249 

PIR25001 PIR25002 
COR250 

PIR25101 PIR25102 
COR251 

PIR25201 

PIR25202 
COR252 

PIR25301 

PIR25302 
COR253 

PIR25401 

PIR25402 
COR254 

PIR25501 

PIR25502 
COR255 

PIR25601 

PIR25602 
COR256 

PIR25701 PIR25702 

COR257 

PIR25801 

PIR25802 
COR258 

PIR25901 PIR25902 

COR259 

PIR26001 PIR26002 

COR260 
PIR26301 PIR26302 

COR263 
PIR26401 PIR26402 

COR264 

PIR26501 PIR26502 

COR265 
PIR26701 PIR26702 

COR267 

PIR26801 PIR26802 

COR268 
PIR26901 PIR26902 

COR269 
PIR27001 PIR27002 

COR270 
PIR27201 PIR27202 

COR272 

PIR27301 PIR27302 

COR273 
PIR27401 PIR27402 

COR274 

PIR27601 PIR27602 

COR276 
PIR27801 PIR27802 

COR278 
PIR27901 PIR27902 

COR279 

PIR28101 PIR28102 

COR281 
PIR28201 PIR28202 

COR282 

PIR28401 PIR28402 

COR284 

PIR28601 PIR28602 

COR286 

PIR29701 

PIR29702 
COR297 

PIR29801 

PIR29802 
COR298 

PIR29901 

PIR29902 
COR299 

PIR30001 

PIR30002 
COR300 

PIR30101 

PIR30102 
COR301 

PIR30201 

PIR30202 
COR302 

PIR30301 

PIR30302 
COR303 

PIR30401 

PIR30402 
COR304 

PIR30501 

PIR30502 
COR305 

PIR30601 

PIR30602 
COR306 

PIR30701 

PIR30702 
COR307 

PIR30801 

PIR30802 
COR308 

PIU2301 

PIU2302 

PIU2303 

PIU2304 PIU2305 

PIU2306 

PIU2307 

PIU2308 

PIU2309 

PIU23010 

PIU23011 

PIU23012 

PIU23013 

PIU23014 

PIU23015 

PIU23016 

COU23 

PIU2401 

PIU2402 

PIU2403 

PIU2404 PIU2405 

PIU2406 

PIU2407 

PIU2408 

PIU2409 

PIU24010 

PIU24011 

PIU24012 

PIU24013 

PIU24014 

PIU24015 

PIU24016 

COU24 

PIU2701 

PIU2702 PIU2703 

PIU2704 

PIU2705 PIU2706 

PIU2707 

PIU2708 PIU2709 

PIU27010 

PIU27011 PIU27012 

PIU27013 

PIU27014 

COU27 

PIU2801 

PIU2802 PIU2803 

PIU2804 PIU2805 

PIU2806 PIU2807 

PIU2808 

PIU2809 PIU28010 

PIU28011 PIU28012 

PIU28013 PIU28014 

PIU28015 

PIU28016 

COU28 

PIU2901 

PIU2902 PIU2903 

PIU2904 PIU2905 

PIU2906 PIU2907 

PIU2908 

PIU2909 PIU29010 

PIU29011 PIU29012 

PIU29013 PIU29014 

PIU29015 

PIU29016 

COU29 

POF\A\U\L\T\0O\C\0S1 

POF\A\U\L\T\0O\C\0S20init 

POF\A\U\L\T\0O\C\0S3 

POF\A\U\L\T\0O\C\0S40init 

POF\A\U\L\T\0O\C\0S5 
POF\A\U\L\T\0O\C\0S6 

POIAC0F\A\U\L\T\ 
POIAC0O\C\ 

POIAC0REF 
POIAC0sense 

POIDC0sense 

POPWM0S10Buff 

POPWM0S20Buff 

POPWM0S30Buff 

POPWM0S40Buff 

POPWM0S50Buff 

POPWM0S60Buff 

PORY0PreCharge 

POTEMP0AMB0sense 

POTEMP0S1 

POTEMP0S20init 

POTEMP0S3 

POTEMP0S40init 

POTEMP0S5 
POTEMP0S6 

POVAC0sense 

POVDC0sense 

POVinv0sense 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

9 11

11/22/2023

TIDA-010938 AC-DC_OpAmp.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

3

2
1

4
11

+

-

OPA4388IDR
U21A

5

6
7

+

-

OPA4388IDR

U21B

10

9
8

+

-

OPA4388IDR

U21C

12

13
14

+

-

OPA4388IDR

U21D

3

2
1

4
11

+

-

OPA4388IDR
U22A

5

6
7

+

-

OPA4388IDR

U22B

10

9
8

+

-

OPA4388IDR

U22C

12

13
14

+

-

OPA4388IDR

U22D

CS_Boost1+

3V3_HVN

CS_Boost1

CS_Boost2

VS_Boost1

VS_Boost2

Boost leg 1 Current

Boost leg 2 Current

Boost leg 2 Voltage

Boost leg 1 Voltage 10.0k

R158

10.0k

R162

10.0k

R168

10.0k

R171

GND_HVN

220pF
50V

C145

56

R140

GND_HVN

220pF
50V

C151

56

R150

GND_HVN

220pF
50V

C157

56

R160

GND_HVN

220pF
50V

C164

56

R169

0.1uF
25V

C141

GND_HVN

CS_Batt1

VS_Batt1

CS_Batt2

GND_HVN

220pF
50V

C146

56

R141

GND_HVN

220pF
50V

C152

56

R151

GND_HVN

220pF
50V

C158

GND_HVN

56

R170

3V3_HVN

0.1uF
25V

C142

GND_HVN

GND_HVN GND_HVN

50V
2000pF

C156GND_HVN

50V
2000pF

C159

50V
2000pF

C166

GND_HVN
50V
2000pF

C162

50V
200pF

C143

CS_Batt1+

CS_Batt1-

50V
200pF

C148

50V
200pF

C155

50V
200pF

C160

10.0k

R149

10.0k

R153

50V
2000pF

C150GND_HVN

50V
2000pF

C154

REF generation

Battery stage 2 Current

Battery stage 1 Voltage

Battery stage 1 Current

3V3_HVN

0.1uF
25V

C161

GND_HVN

10.0k
R166

10.0k
R172

GND_HVN

CS_Boost2+

VS_Boost1+

VS_Boost1-

VS_Boost2+

VS_Boost2-

VS_Batt1+

VS_Batt1-

CS_Batt2+

CS_Batt2-

220pF
50V

C163

1V65_REF

1V65_REF

1V65_REF

56

R161

1 2
FB8

MH1608-601Y

1 2
FB7

MH1608-601Y

7.32k

R139

7.32k

R143

7.32k
R136

7.32k
R145

7.32k
R165

7.32k
R156

7.32k

R159

7.32k

R163

Bandwidth RC: 217kHz

Bandwidth RC: 217kHz

10.0k
R157

10.0k
R164

10.0k
R167

10.0k
R173

10.0k
R147

10.0k
R155

0.1uF
25V

C165

PIC14101 

PIC14102 
COC141 

PIC14201 

PIC14202 
COC142 

PIC14301 

PIC14302 
COC143 

PIC14501 

PIC14502 
COC145 

PIC14601 

PIC14602 
COC146 

PIC14801 

PIC14802 
COC148 

PIC15001 

PIC15002 
COC150 

PIC15101 

PIC15102 
COC151 

PIC15201 

PIC15202 
COC152 

PIC15401 

PIC15402 
COC154 

PIC15501 

PIC15502 
COC155 

PIC15601 

PIC15602 
COC156 

PIC15701 

PIC15702 
COC157 

PIC15801 

PIC15802 
COC158 

PIC15901 

PIC15902 
COC159 

PIC16001 

PIC16002 
COC160 

PIC16101 

PIC16102 
COC161 

PIC16201 

PIC16202 
COC162 

PIC16301 

PIC16302 
COC163 

PIC16401 

PIC16402 
COC164 

PIC16501 

PIC16502 
COC165 

PIC16601 

PIC16602 
COC166 

PIFB701 PIFB702 

COFB7 
PIFB801 PIFB802 

COFB8 

PIR13601 

PIR13602 
COR136 

PIR13901 PIR13902 

COR139 

PIR14001 PIR14002 

COR140 
PIR14101 PIR14102 

COR141 

PIR14301 PIR14302 

COR143 

PIR14501 

PIR14502 
COR145 

PIR14701 

PIR14702 

COR147 

PIR14901 PIR14902 

COR149 

PIR15001 PIR15002 

COR150 
PIR15101 PIR15102 

COR151 

PIR15301 PIR15302 

COR153 

PIR15501 

PIR15502 

COR155 

PIR15601 

PIR15602 
COR156 

PIR15701 

PIR15702 

COR157 

PIR15801 PIR15802 

COR158 
PIR15901 PIR15902 

COR159 

PIR16001 PIR16002 

COR160 
PIR16101 PIR16102 

COR161 

PIR16201 PIR16202 

COR162 
PIR16301 PIR16302 

COR163 

PIR16401 

PIR16402 

COR164 

PIR16501 

PIR16502 
COR165 

PIR16601 

PIR16602 

COR166 PIR16701 

PIR16702 

COR167 

PIR16801 PIR16802 

COR168 

PIR16901 PIR16902 

COR169 
PIR17001 PIR17002 

COR170 

PIR17101 PIR17102 

COR171 
PIR17201 

PIR17202 

COR172 

PIR17301 

PIR17302 

COR173 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU21011 

COU21A 

PIU2105 

PIU2106 

PIU2107 

COU21B 

PIU2108 

PIU2109 

PIU21010 

COU21C 

PIU21012 

PIU21013 

PIU21014 

COU21D 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU22011 

COU22A 

PIU2205 

PIU2206 

PIU2207 

COU22B 

PIU2208 

PIU2209 

PIU22010 

COU22C 

PIU22012 

PIU22013 

PIU22014 

COU22D 

POCS0Batt1 
POCS0Batt10 

POCS0Batt2 
POCS0Batt20 

POCS0Boost1 
POCS0Boost10 

POCS0Boost2 
POCS0Boost20 

POVS0Batt1 
POVS0Batt10 

POVS0Boost1 
POVS0Boost10 

POVS0Boost2 
POVS0Boost20 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

10 11

11/22/2023

TIDA-010938 AC-DC_Communication.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

50V
47pF

C221

1

2

3

4

5

6

7

8

9

11
10

J15
618009231121

VDD9

VISOOUT 12

VISOOUT 13

CANH 19

CANL 18

EN8

IN2

NC7

OUT 14

RXD5

STB4

TXD3

VIO1
VISOIN 20

GND16

GND110

GND2 11

GND2 15

GND2 16

GND2 17

ISOW1044DFM

U30

5V_HVN

3V3_HVN

3V3_HVN

CAN INTERFACE

L25

A
C

T4
5B

-1
01

-2
P-

TL
00

3

VP_CAN

VP_CAN

VP_CAN

50V
47pF

C217

4.7nF
50V

C220

VP_CAN

12

J16
61300211121

VIN_PWR_CAN0
R316

0

R312CAN_TX

CAN_RX

Enable_CAN

GND_ISO_COMM

GND_ISO_COMM

GND_ISO_COMM

GND_ISO_COMM

GND_ISO_COMM

GND_ISO_COMM

GND_ISO_COMM

10.0k
R310

GND_HVN

GND_HVN

GND_HVN

GND_HVN

VDD9

RE5 A 20

B 19

D2

DE3

EN8

IN 14

MODE 13

OUT7

R4

Vio1
Visoin 16

Visoout 12

Y 17

Z 18

GND16

GND110
GND2 11

GND2 15

ISOW1412DFM

U31

5V_HVN

3V3_HVN

3V3_HVN

Enable_RS485

10.0k
R318

GND_HVN

GND_HVN

GND_HVN

RS485 INTERFACE

220pF
50V

C219
220pF
50V

C218
56

R31456

R311

GND_HVN

RS485_DE_RE
56

R320

220pF
50V

C232

RS485_R

220pF
50V

C234

GND_HVN

GND_ISO_COMM

50V
47pF

C237

L31

A
C

T4
5B

-1
01

-2
P-

TL
00

3

50V
47pF

C233

4.7nF
50V

C236

0
R325

0

R321

GND_ISO_COMM

VP_RS485

GND_ISO_COMM

VP_RS485

GND_ISO_COMM
56

R319

56

R323
RS485_D

220pF
50V

C235

GND_ISO_COMM

VP_RS485

GND_ISO_COMM

1

2

3

4

5

6

7

8

9

11
10

J17
618009231121

GND_ISO_COMM

GND_ISO_COMM

L8

BLM18HE152SN1D

L12

BLM18HE152SN1D

16V
0.1µF

C195

16V
0.1µF

C205

1uF
25V

C189

1uF
25V

C198

35V
10uF

C191

35V
10uF

C207

35V
10uF

C2131uF
25V

C210

50V
0.01µF

C212 1uF
25V

C211

16V
0.1µF

C197

L16

BLM18HE152SN1D

L17

BLM18HE152SN1D

50V
0.01µF

C227 1uF
25V

C226

35V
10uF

C228

16V
0.1µF

C224 1uF
25V

C223

35V
10uF

C225

16V
0.1µF

C2161uF
25V

C214

35V
10uF

C215

16V
0.1µF

C222

59.7
R287

59.7
R280

59.7
R288

59.7
R289

1 2
FB23

BLM15EX331SN1D

1 2
FB18

BLM15EX331SN1D

10.0k

R50

10.0k

R99

10.0k

R126

10.0k

R125

PIC18901 

PIC18902 
COC189 PIC19101 

PIC19102 
COC191 

PIC19501 

PIC19502 
COC195 

PIC19701 

PIC19702 
COC197 

PIC19801 

PIC19802 
COC198 PIC20501 

PIC20502 
COC205 

PIC20701 

PIC20702 
COC207 

PIC21001 

PIC21002 
COC210 

PIC21101 

PIC21102 
COC211 PIC21201 

PIC21202 
COC212 

PIC21301 

PIC21302 
COC213 

PIC21401 

PIC21402 
COC214 PIC21501 

PIC21502 
COC215 

PIC21601 

PIC21602 
COC216 

PIC21701 

PIC21702 
COC217 

PIC21801 

PIC21802 
COC218 

PIC21901 

PIC21902 
COC219 

PIC22001 

PIC22002 
COC220 

PIC22101 

PIC22102 
COC221 

PIC22201 

PIC22202 
COC222 

PIC22301 

PIC22302 
COC223 PIC22401 

PIC22402 
COC224 

PIC22501 

PIC22502 
COC225 

PIC22601 

PIC22602 
COC226 PIC22701 

PIC22702 
COC227 

PIC22801 

PIC22802 
COC228 

PIC23201 

PIC23202 
COC232 

PIC23301 

PIC23302 
COC233 

PIC23401 

PIC23402 
COC234 

PIC23501 

PIC23502 
COC235 

PIC23601 

PIC23602 
COC236 

PIC23701 

PIC23702 
COC237 

PIFB1801 PIFB1802 

COFB18 

PIFB2301 PIFB2302 

COFB23 

PIJ1501 

PIJ1502 

PIJ1503 

PIJ1504 

PIJ1505 

PIJ1506 

PIJ1507 

PIJ1508 

PIJ1509 

PIJ15010 

PIJ15011 

COJ15 

PIJ1601 PIJ1602 
COJ16 

PIJ1701 

PIJ1702 

PIJ1703 

PIJ1704 

PIJ1705 

PIJ1706 

PIJ1707 

PIJ1708 

PIJ1709 

PIJ17010 

PIJ17011 

COJ17 

PIL801 PIL802 

COL8 

PIL1201 PIL1202 

COL12 

PIL1601 PIL1602 

COL16 

PIL1701 PIL1702 

COL17 

PIL2501 

PIL2502 PIL2503 

PIL2504 
COL25 

PIL3101 

PIL3102 PIL3103 

PIL3104 
COL31 

PIR5001 PIR5002 

COR50 
PIR9901 PIR9902 

COR99 

PIR12501 PIR12502 

COR125 
PIR12601 PIR12602 

COR126 

PIR28001 

PIR28002 
COR280 

PIR28701 

PIR28702 
COR287 

PIR28801 

PIR28802 
COR288 

PIR28901 

PIR28902 
COR289 

PIR31001 

PIR31002 
COR310 

PIR31101 PIR31102 

COR311 PIR31201 PIR31202 

COR312 

PIR31401 PIR31402 

COR314 

PIR31601 PIR31602 
COR316 

PIR31801 

PIR31802 
COR318 

PIR31901 PIR31902 

COR319 

PIR32001 PIR32002 

COR320 PIR32101 PIR32102 

COR321 

PIR32301 PIR32302 

COR323 

PIR32501 PIR32502 
COR325 

PIU3001 

PIU3002 

PIU3003 

PIU3004 

PIU3005 

PIU3006 

PIU3007 

PIU3008 

PIU3009 

PIU30010 

PIU30011 

PIU30012 

PIU30013 

PIU30014 

PIU30015 

PIU30016 

PIU30017 

PIU30018 

PIU30019 

PIU30020 

COU30 

PIU3101 

PIU3102 

PIU3103 

PIU3104 

PIU3105 

PIU3106 

PIU3107 

PIU3108 

PIU3109 

PIU31010 

PIU31011 

PIU31012 

PIU31013 

PIU31014 

PIU31015 

PIU31016 

PIU31017 

PIU31018 

PIU31019 

PIU31020 

COU31 

POCAN0RX 

POCAN0TX 

POEnable0CAN 

POEnable0RS485 

PORS4850D 

PORS4850DE0R\E\ 

PORS4850R 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

11 11

11/27/2023

TIDA-010938 AC-DC_Hardware.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

TIDA-010938 AC-DCProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer: Vedatroyee Ghosh

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Not in version controlSVN Rev:
TIDA-010938 AC-DCNumber: Rev: E1

TID #: A0498176
Orderable: ChangeMe in variant

FID2FID1 FID3

TIDA-010938 AC-DC
E1

PCB Number:
PCB Rev:

Label Assembly Note
ZZ1

This Assembly Note is for PCB labels only

Size: 0.65" x 0.20 "

PCB Label
LBL1

THT-14-423-10

Assembly Note
ZZ2

These assemblies are ESD sensitive, ESD precautions shall be observed.

Assembly Note
ZZ3

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

Assembly Note
ZZ4

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

Variant/Label Table
Variant Label Text

001 N/A

CE Mark

LOGO
PCB

FCC disclaimer
LOGO
PCB

WEEE logo

FID5FID4 FID6

BottomTop

1 1
MP1

9774015960R

1 1
MP2

9774015960R

1 1
MP3

9774015960R

1 1
MP5

9774015960R

1 1
MP6

9774015960R

1 1
MP7

9774015960R

1 1
MP8

9774015960R

1 1
MP9

9774015960R

PE PE2
PE

PE3

1 1
MP10

9774015960R

1 1
MP12

9774015960R

DANGER HIGH VOLTAGECAUTION HOT SURFACE

CO!PCB1 

COFID1 COFID2 COFID3 COFID4 COFID5 COFID6 

COLBL1 

COLOGO1 COLOGO2 

COLogo3 
COLogo5 COLogo6 

PIMP101 

COMP1 

PIMP201 

COMP2 

PIMP301 

COMP3 

PIMP501 

COMP5 

PIMP601 

COMP6 

PIMP701 

COMP7 

PIMP801 

COMP8 

PIMP901 

COMP9 

PIMP1001 

COMP10 

PIMP1201 

COMP12 

COZZ1 

COZZ2 

COZZ3 

COZZ4 


	Schematics("All Documents",Physical)
	TIDA-010938 AC-DC.SchDoc("TIDA-010938 AC-DC")
	TIDA-010938 AC-DC_Cover Sheet.SchDoc(Designator)
	TIDA-010938 AC-DC_Power Stage_BranchA.SchDoc(Designator)
	Components
	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C37
	C37-1
	C37-2

	C38
	C38-1
	C38-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C185
	C185-1
	C185-2

	C238
	C238-1
	C238-2

	C239
	C239-1
	C239-2

	C245
	C245-1
	C245-2

	C246
	C246-1
	C246-2

	C247
	C247-1
	C247-2

	C248
	C248-1
	C248-2

	C253
	C253-1
	C253-2

	C255
	C255-1
	C255-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D4
	D4-1
	D4-2

	D10
	D10-1
	D10-2

	D25
	D25-1
	D25-2

	FB2
	FB2-1
	FB2-2

	FB3
	FB3-1
	FB3-2

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2

	L5
	L5-1
	L5-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R17
	R17-1
	R17-2

	R20
	R20-1
	R20-2

	R22
	R22-1
	R22-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R35
	R35-1
	R35-2

	R37
	R37-1
	R37-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R237
	R237-1
	R237-2

	R328
	R328-1
	R328-2

	R329
	R329-1
	R329-2

	R330
	R330-1
	R330-2

	R335
	R335-1
	R335-2

	R337
	R337-1
	R337-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP11
	TP11-1

	TP16
	TP16-1

	TP17
	TP17-1

	U2A
	U2-40
	U2-41
	U2-42
	U2-43
	U2-44
	U2-45
	U2-46
	U2-47
	U2-48
	U2-49
	U2-50
	U2-51
	U2-52

	U2B
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25
	U2-26
	U2-27
	U2-28
	U2-29
	U2-30
	U2-31
	U2-32
	U2-33
	U2-34
	U2-35
	U2-36
	U2-37
	U2-38
	U2-39

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10
	U3-11
	U3-12
	U3-13
	U3-14
	U3-15
	U3-16
	U3-17
	U3-18
	U3-19
	U3-20
	U3-21
	U3-22
	U3-23
	U3-24
	U3-25
	U3-26
	U3-27
	U3-28
	U3-29
	U3-30
	U3-31
	U3-32
	U3-33
	U3-34
	U3-35
	U3-36

	U4A
	U4-40
	U4-41
	U4-42
	U4-43
	U4-44
	U4-45
	U4-46
	U4-47
	U4-48
	U4-49
	U4-50
	U4-51
	U4-52

	U4B
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8
	U4-9
	U4-10
	U4-11
	U4-12
	U4-13
	U4-14
	U4-15
	U4-16
	U4-17
	U4-18
	U4-19
	U4-20
	U4-21
	U4-22
	U4-23
	U4-24
	U4-25
	U4-26
	U4-27
	U4-28
	U4-29
	U4-30
	U4-31
	U4-32
	U4-33
	U4-34
	U4-35
	U4-36
	U4-37
	U4-38
	U4-39

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8
	U5-9
	U5-10
	U5-11
	U5-12
	U5-13
	U5-14
	U5-15
	U5-16

	U6A
	U6-1
	U6-2
	U6-4

	U6B
	U6-3
	U6-5

	U7A
	U7-1
	U7-2
	U7-4

	U7B
	U7-3
	U7-5

	U8A
	U8-40
	U8-41
	U8-42
	U8-43
	U8-44
	U8-45
	U8-46
	U8-47
	U8-48
	U8-49
	U8-50
	U8-51
	U8-52

	U8B
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9
	U8-10
	U8-11
	U8-12
	U8-13
	U8-14
	U8-15
	U8-16
	U8-17
	U8-18
	U8-19
	U8-20
	U8-21
	U8-22
	U8-23
	U8-24
	U8-25
	U8-26
	U8-27
	U8-28
	U8-29
	U8-30
	U8-31
	U8-32
	U8-33
	U8-34
	U8-35
	U8-36
	U8-37
	U8-38
	U8-39

	U25A
	U25-1
	U25-2
	U25-4

	U25B
	U25-3
	U25-5


	Ports
	DC Bus+
	DC Bus-
	F\A\U\L\T\_O\C\_S1
	F\A\U\L\T\_O\C\_S2_init
	F\A\U\L\T\_O\C\_S5
	PWM_S1_Buff
	PWM_S2_Buff
	PWM_S5_Buff
	SW_1
	SW_mid
	TEMP_S1
	TEMP_S2_init
	TEMP_S5


	TIDA-010938 AC-DC_Power Stage_BranchB.SchDoc(Designator)
	Components
	C44
	C44-1
	C44-2

	C48
	C48-1
	C48-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	C61
	C61-1
	C61-2

	C62
	C62-1
	C62-2

	C63
	C63-1
	C63-2

	C64
	C64-1
	C64-2

	C65
	C65-1
	C65-2

	C66
	C66-1
	C66-2

	C67
	C67-1
	C67-2

	C68
	C68-1
	C68-2

	C69
	C69-1
	C69-2

	C70
	C70-1
	C70-2

	C71
	C71-1
	C71-2

	C72
	C72-1
	C72-2

	C73
	C73-1
	C73-2

	C76
	C76-1
	C76-2

	C77
	C77-1
	C77-2

	C78
	C78-1
	C78-2

	C79
	C79-1
	C79-2

	C80
	C80-1
	C80-2

	C82
	C82-1
	C82-2

	C83
	C83-1
	C83-2

	C84
	C84-1
	C84-2

	C85
	C85-1
	C85-2

	C86
	C86-1
	C86-2

	C87
	C87-1
	C87-2

	C88
	C88-1
	C88-2

	C89
	C89-1
	C89-2

	C90
	C90-1
	C90-2

	C91
	C91-1
	C91-2

	C94
	C94-1
	C94-2

	C95
	C95-1
	C95-2

	C96
	C96-1
	C96-2

	C97
	C97-1
	C97-2

	C98
	C98-1
	C98-2

	C99
	C99-1
	C99-2

	C186
	C186-1
	C186-2

	C188
	C188-1
	C188-2

	C240
	C240-1
	C240-2

	C249
	C249-1
	C249-2

	C250
	C250-1
	C250-2

	C251
	C251-1
	C251-2

	C252
	C252-1
	C252-2

	C254
	C254-1
	C254-2

	C256
	C256-1
	C256-2

	D7
	D7-1
	D7-2

	D8
	D8-1
	D8-2

	D26
	D26-1
	D26-2

	D27
	D27-1
	D27-2

	D28
	D28-1
	D28-2

	FB4
	FB4-1
	FB4-2

	FB5
	FB5-1
	FB5-2

	L6
	L6-1
	L6-2

	L7
	L7-1
	L7-2

	L9
	L9-1
	L9-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R61
	R61-1
	R61-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	R66
	R66-1
	R66-2

	R69
	R69-1
	R69-2

	R71
	R71-1
	R71-2

	R74
	R74-1
	R74-2

	R115
	R115-1
	R115-2

	R331
	R331-1
	R331-2

	R332
	R332-1
	R332-2

	R336
	R336-1
	R336-2

	R338
	R338-1
	R338-2

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP12
	TP12-1

	TP18
	TP18-1

	U9A
	U9-40
	U9-41
	U9-42
	U9-43
	U9-44
	U9-45
	U9-46
	U9-47
	U9-48
	U9-49
	U9-50
	U9-51
	U9-52

	U9B
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8
	U9-9
	U9-10
	U9-11
	U9-12
	U9-13
	U9-14
	U9-15
	U9-16
	U9-17
	U9-18
	U9-19
	U9-20
	U9-21
	U9-22
	U9-23
	U9-24
	U9-25
	U9-26
	U9-27
	U9-28
	U9-29
	U9-30
	U9-31
	U9-32
	U9-33
	U9-34
	U9-35
	U9-36
	U9-37
	U9-38
	U9-39

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9
	U10-10
	U10-11
	U10-12
	U10-13
	U10-14
	U10-15
	U10-16
	U10-17
	U10-18
	U10-19
	U10-20
	U10-21
	U10-22
	U10-23
	U10-24
	U10-25
	U10-26
	U10-27
	U10-28
	U10-29
	U10-30
	U10-31
	U10-32
	U10-33
	U10-34
	U10-35
	U10-36

	U11A
	U11-40
	U11-41
	U11-42
	U11-43
	U11-44
	U11-45
	U11-46
	U11-47
	U11-48
	U11-49
	U11-50
	U11-51
	U11-52

	U11B
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8
	U11-9
	U11-10
	U11-11
	U11-12
	U11-13
	U11-14
	U11-15
	U11-16
	U11-17
	U11-18
	U11-19
	U11-20
	U11-21
	U11-22
	U11-23
	U11-24
	U11-25
	U11-26
	U11-27
	U11-28
	U11-29
	U11-30
	U11-31
	U11-32
	U11-33
	U11-34
	U11-35
	U11-36
	U11-37
	U11-38
	U11-39

	U12
	U12-1
	U12-2
	U12-3
	U12-4
	U12-5
	U12-6
	U12-7
	U12-8
	U12-9
	U12-10
	U12-11
	U12-12
	U12-13
	U12-14
	U12-15
	U12-16

	U13A
	U13-1
	U13-2
	U13-4

	U13B
	U13-3
	U13-5

	U14A
	U14-1
	U14-2
	U14-4

	U14B
	U14-3
	U14-5

	U15A
	U15-40
	U15-41
	U15-42
	U15-43
	U15-44
	U15-45
	U15-46
	U15-47
	U15-48
	U15-49
	U15-50
	U15-51
	U15-52

	U15B
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5
	U15-6
	U15-7
	U15-8
	U15-9
	U15-10
	U15-11
	U15-12
	U15-13
	U15-14
	U15-15
	U15-16
	U15-17
	U15-18
	U15-19
	U15-20
	U15-21
	U15-22
	U15-23
	U15-24
	U15-25
	U15-26
	U15-27
	U15-28
	U15-29
	U15-30
	U15-31
	U15-32
	U15-33
	U15-34
	U15-35
	U15-36
	U15-37
	U15-38
	U15-39

	U26A
	U26-1
	U26-2
	U26-4

	U26B
	U26-3
	U26-5


	Ports
	DC Bus+
	DC Bus-
	F\A\U\L\T\_O\C\_S3
	F\A\U\L\T\_O\C\_S4_init
	F\A\U\L\T\_O\C\_S6
	PWM_S3_Buff
	PWM_S4_Buff
	PWM_S6_Buff
	SW_2
	SW_mid
	TEMP_S3
	TEMP_S4_init
	TEMP_S6


	TIDA-010938 AC-DC_Aux Power Supply.SchDoc(Designator)
	Components
	C29
	C29-1
	C29-2

	C116
	C116-1
	C116-2

	C117
	C117-1
	C117-2

	C118
	C118-1
	C118-2

	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C121
	C121-1
	C121-2

	C122
	C122-1
	C122-2

	C123
	C123-1
	C123-2

	C124
	C124-1
	C124-2

	C125
	C125-1
	C125-2

	C126
	C126-1
	C126-2

	C127
	C127-1
	C127-2

	C229
	C229-1
	C229-2

	D14
	D14-1
	D14-2

	D15
	D15-1
	D15-2

	D16
	D16-1
	D16-2

	D17
	D17-1
	D17-2

	D18
	D18-1
	D18-2

	D19
	D19-1
	D19-2

	D20
	D20-1
	D20-2

	FB15
	FB15-1
	FB15-2

	J7
	J7-1
	J7-2

	L13
	L13-1
	L13-2

	L14
	L14-1
	L14-2

	Q2
	Q2-1
	Q2-2
	Q2-3

	R16
	R16-1
	R16-2

	R93
	R93-1
	R93-2

	R94
	R94-1
	R94-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	R98
	R98-1
	R98-2

	R100
	R100-1
	R100-2

	R101
	R101-1
	R101-2

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R107
	R107-1
	R107-2

	R132
	R132-1
	R132-2
	R132-3

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	U17
	U17-1
	U17-2
	U17-3
	U17-4
	U17-5
	U17-6
	U17-8

	U18
	U18-1
	U18-2
	U18-3
	U18-4
	U18-5

	U19
	U19-1
	U19-2
	U19-3
	U19-4
	U19-5
	U19-6
	U19-7


	Ports
	DC Bus+
	DC Bus-


	TIDA-010938 AC-DC_EMI Protection Stage.SchDoc(Designator)
	Components
	C102
	C102-1
	C102-2

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C105
	C105-1
	C105-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C108
	C108-1
	C108-2

	C109
	C109-1
	C109-2

	C110
	C110-1
	C110-2

	C111
	C111-1
	C111-2

	C112
	C112-1
	C112-2

	C113
	C113-1
	C113-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C243
	C243-1
	C243-2

	C244
	C244-1
	C244-2

	D13
	D13-1
	D13-2

	F1
	F1-1
	F1-2

	F2
	F2-1
	F2-2

	FB6
	FB6-1
	FB6-2

	K1
	K1-1
	K1-2
	K1-3
	K1-4

	K2
	K2-1
	K2-2
	K2-3
	K2-4

	L1A
	L1-1
	L1-6

	L1B
	L1-2
	L1-3
	L1-4
	L1-5
	L1-7
	L1-8
	L1-9
	L1-10
	L1-11
	L1-12

	L4A
	L4-1
	L4-6

	L4B
	L4-2
	L4-3
	L4-4
	L4-5
	L4-7
	L4-8
	L4-9
	L4-10
	L4-11
	L4-12

	L10
	L10-1
	L10-2
	L10-3
	L10-4

	L11
	L11-1
	L11-2
	L11-3
	L11-4

	Q1
	Q1-1
	Q1-2
	Q1-3
	Q1-4
	Q1-5
	Q1-6
	Q1-7
	Q1-8

	R75
	R75-1
	R75-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	R79
	R79-1
	R79-2

	R80
	R80-1
	R80-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	R85
	R85-1
	R85-2

	R86
	R86-1
	R86-2

	R87
	R87-1
	R87-2

	R88
	R88-1
	R88-2

	R89
	R89-1
	R89-2

	R90
	R90-1
	R90-2

	R91
	R91-1
	R91-2

	R92
	R92-1
	R92-2

	R114
	R114-1
	R114-2

	R185
	R185-1
	R185-2

	R235
	R235-1
	R235-2

	R290
	R290-1
	R290-2

	R291
	R291-1
	R291-2

	R326
	R326-1
	R326-2

	R327
	R327-1
	R327-2

	TP13
	TP13-1

	TP14
	TP14-1

	TP15
	TP15-1

	U16
	U16-1
	U16-2
	U16-3
	U16-4
	U16-5
	U16-6
	U16-7
	U16-8
	U16-9
	U16-10


	Ports
	AC_L
	AC_N
	ACLOAD_L
	ACLOAD_N
	IAC_F\A\U\L\T\
	IAC_O\C\
	IAC_REF
	IAC_sense
	PE
	RY_PreCharge
	SW_1
	SW_2
	VAC_L
	VAC_N
	VAC_SW+
	VAC_SW-


	TIDA-010938 AC-DC_Voltage Measurement.SchDoc(Designator)
	Components
	C45
	C45-1
	C45-2

	C74
	C74-1
	C74-2

	C75
	C75-1
	C75-2

	C81
	C81-1
	C81-2

	C128
	C128-1
	C128-2

	C129
	C129-1
	C129-2

	C132
	C132-1
	C132-2

	C133
	C133-1
	C133-2

	C134
	C134-1
	C134-2

	C138
	C138-1
	C138-2

	C139
	C139-1
	C139-2

	C140
	C140-1
	C140-2

	C230
	C230-1
	C230-2

	FB12
	FB12-1
	FB12-2

	FB14
	FB14-1
	FB14-2

	R21
	R21-1
	R21-2

	R23
	R23-1
	R23-2

	R36
	R36-1
	R36-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R110
	R110-1
	R110-2

	R111
	R111-1
	R111-2

	R112
	R112-1
	R112-2

	R113
	R113-1
	R113-2

	R116
	R116-1
	R116-2

	R117
	R117-1
	R117-2

	R118
	R118-1
	R118-2

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

	R127
	R127-1
	R127-2

	R128
	R128-1
	R128-2

	R129
	R129-1
	R129-2

	R130
	R130-1
	R130-2

	R131
	R131-1
	R131-2

	R133
	R133-1
	R133-2

	R134
	R134-1
	R134-2

	R135
	R135-1
	R135-2

	U20A
	U20-1
	U20-2
	U20-3
	U20-4
	U20-8

	U20B
	U20-5
	U20-6
	U20-7

	U32A
	U32-1
	U32-2
	U32-3
	U32-4
	U32-8

	U32B
	U32-5
	U32-6
	U32-7


	Ports
	VAC_L
	VAC_N
	VAC_sense
	VAC_SW+
	VAC_SW-
	VDC_Bus+
	VDC_sense
	Vinv_sense


	TIDA-010938 AC-DC_Control Stage.SchDoc(Designator)
	TIDA-010938 AC-DC_OpAmp.SchDoc(Designator)
	Components
	C141
	C141-1
	C141-2

	C142
	C142-1
	C142-2

	C143
	C143-1
	C143-2

	C145
	C145-1
	C145-2

	C146
	C146-1
	C146-2

	C148
	C148-1
	C148-2

	C150
	C150-1
	C150-2

	C151
	C151-1
	C151-2

	C152
	C152-1
	C152-2

	C154
	C154-1
	C154-2

	C155
	C155-1
	C155-2

	C156
	C156-1
	C156-2

	C157
	C157-1
	C157-2

	C158
	C158-1
	C158-2

	C159
	C159-1
	C159-2

	C160
	C160-1
	C160-2

	C161
	C161-1
	C161-2

	C162
	C162-1
	C162-2

	C163
	C163-1
	C163-2

	C164
	C164-1
	C164-2

	C165
	C165-1
	C165-2

	C166
	C166-1
	C166-2

	FB7
	FB7-1
	FB7-2

	FB8
	FB8-1
	FB8-2

	R136
	R136-1
	R136-2

	R139
	R139-1
	R139-2

	R140
	R140-1
	R140-2

	R141
	R141-1
	R141-2

	R143
	R143-1
	R143-2

	R145
	R145-1
	R145-2

	R147
	R147-1
	R147-2

	R149
	R149-1
	R149-2

	R150
	R150-1
	R150-2

	R151
	R151-1
	R151-2

	R153
	R153-1
	R153-2

	R155
	R155-1
	R155-2

	R156
	R156-1
	R156-2

	R157
	R157-1
	R157-2

	R158
	R158-1
	R158-2

	R159
	R159-1
	R159-2

	R160
	R160-1
	R160-2

	R161
	R161-1
	R161-2

	R162
	R162-1
	R162-2

	R163
	R163-1
	R163-2

	R164
	R164-1
	R164-2

	R165
	R165-1
	R165-2

	R166
	R166-1
	R166-2

	R167
	R167-1
	R167-2

	R168
	R168-1
	R168-2

	R169
	R169-1
	R169-2

	R170
	R170-1
	R170-2

	R171
	R171-1
	R171-2

	R172
	R172-1
	R172-2

	R173
	R173-1
	R173-2

	U21A
	U21-1
	U21-2
	U21-3
	U21-4
	U21-11

	U21B
	U21-5
	U21-6
	U21-7

	U21C
	U21-8
	U21-9
	U21-10

	U21D
	U21-12
	U21-13
	U21-14

	U22A
	U22-1
	U22-2
	U22-3
	U22-4
	U22-11

	U22B
	U22-5
	U22-6
	U22-7

	U22C
	U22-8
	U22-9
	U22-10

	U22D
	U22-12
	U22-13
	U22-14


	Ports
	CS_Batt1
	CS_Batt1+
	CS_Batt1-
	CS_Batt2
	CS_Batt2+
	CS_Batt2-
	CS_Boost1
	CS_Boost1+
	CS_Boost2
	CS_Boost2+
	VS_Batt1
	VS_Batt1+
	VS_Batt1-
	VS_Boost1
	VS_Boost1+
	VS_Boost1-
	VS_Boost2
	VS_Boost2+
	VS_Boost2-


	TIDA-010938 AC-DC_Communication.SchDoc(Designator)
	Components
	C189
	C189-1
	C189-2

	C191
	C191-1
	C191-2

	C195
	C195-1
	C195-2

	C197
	C197-1
	C197-2

	C198
	C198-1
	C198-2

	C205
	C205-1
	C205-2

	C207
	C207-1
	C207-2

	C210
	C210-1
	C210-2

	C211
	C211-1
	C211-2

	C212
	C212-1
	C212-2

	C213
	C213-1
	C213-2

	C214
	C214-1
	C214-2

	C215
	C215-1
	C215-2

	C216
	C216-1
	C216-2

	C217
	C217-1
	C217-2

	C218
	C218-1
	C218-2

	C219
	C219-1
	C219-2

	C220
	C220-1
	C220-2

	C221
	C221-1
	C221-2

	C222
	C222-1
	C222-2

	C223
	C223-1
	C223-2

	C224
	C224-1
	C224-2

	C225
	C225-1
	C225-2

	C226
	C226-1
	C226-2

	C227
	C227-1
	C227-2

	C228
	C228-1
	C228-2

	C232
	C232-1
	C232-2

	C233
	C233-1
	C233-2

	C234
	C234-1
	C234-2

	C235
	C235-1
	C235-2

	C236
	C236-1
	C236-2

	C237
	C237-1
	C237-2

	FB18
	FB18-1
	FB18-2

	FB23
	FB23-1
	FB23-2

	J15
	J15-1
	J15-2
	J15-3
	J15-4
	J15-5
	J15-6
	J15-7
	J15-8
	J15-9
	J15-10
	J15-11

	J16
	J16-1
	J16-2

	J17
	J17-1
	J17-2
	J17-3
	J17-4
	J17-5
	J17-6
	J17-7
	J17-8
	J17-9
	J17-10
	J17-11

	L8
	L8-1
	L8-2

	L12
	L12-1
	L12-2

	L16
	L16-1
	L16-2

	L17
	L17-1
	L17-2

	L25
	L25-1
	L25-2
	L25-3
	L25-4

	L31
	L31-1
	L31-2
	L31-3
	L31-4

	R50
	R50-1
	R50-2

	R99
	R99-1
	R99-2

	R125
	R125-1
	R125-2

	R126
	R126-1
	R126-2

	R280
	R280-1
	R280-2

	R287
	R287-1
	R287-2

	R288
	R288-1
	R288-2

	R289
	R289-1
	R289-2

	R310
	R310-1
	R310-2

	R311
	R311-1
	R311-2

	R312
	R312-1
	R312-2

	R314
	R314-1
	R314-2

	R316
	R316-1
	R316-2

	R318
	R318-1
	R318-2

	R319
	R319-1
	R319-2

	R320
	R320-1
	R320-2

	R321
	R321-1
	R321-2

	R323
	R323-1
	R323-2

	R325
	R325-1
	R325-2

	U30
	U30-1
	U30-2
	U30-3
	U30-4
	U30-5
	U30-6
	U30-7
	U30-8
	U30-9
	U30-10
	U30-11
	U30-12
	U30-13
	U30-14
	U30-15
	U30-16
	U30-17
	U30-18
	U30-19
	U30-20

	U31
	U31-1
	U31-2
	U31-3
	U31-4
	U31-5
	U31-6
	U31-7
	U31-8
	U31-9
	U31-10
	U31-11
	U31-12
	U31-13
	U31-14
	U31-15
	U31-16
	U31-17
	U31-18
	U31-19
	U31-20


	Ports
	CAN_RX
	CAN_TX
	Enable_CAN
	Enable_RS485
	RS485_D
	RS485_DE_R\E\
	RS485_R


	Components
	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C92
	C92-1
	C92-2

	C93
	C93-1
	C93-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C135
	C135-1
	C135-2

	C136
	C136-1
	C136-2

	C137
	C137-1
	C137-2

	C167
	C167-1
	C167-2

	C168
	C168-1
	C168-2

	C169
	C169-1
	C169-2

	C170
	C170-1
	C170-2

	C171
	C171-1
	C171-2

	C172
	C172-1
	C172-2

	C173
	C173-1
	C173-2

	C174
	C174-1
	C174-2

	C175
	C175-1
	C175-2

	C176
	C176-1
	C176-2

	C177
	C177-1
	C177-2

	C178
	C178-1
	C178-2

	C179
	C179-1
	C179-2

	C180
	C180-1
	C180-2

	C181
	C181-1
	C181-2

	C182
	C182-1
	C182-2

	C187
	C187-1
	C187-2

	C190
	C190-1
	C190-2

	C192
	C192-1
	C192-2

	C193
	C193-1
	C193-2

	C194
	C194-1
	C194-2

	C196
	C196-1
	C196-2

	C199
	C199-1
	C199-2

	C200
	C200-1
	C200-2

	C201
	C201-1
	C201-2

	C202
	C202-1
	C202-2

	C203
	C203-1
	C203-2

	C204
	C204-1
	C204-2

	C206
	C206-1
	C206-2

	C208
	C208-1
	C208-2

	C209
	C209-1
	C209-2

	C231
	C231-1
	C231-2

	D23
	D23-1
	D23-2

	D24
	D24-1
	D24-2

	FB9
	FB9-1
	FB9-2

	FB11
	FB11-1
	FB11-2

	FB13
	FB13-1
	FB13-2

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7

	J10A
	J10-1
	J10-3
	J10-5
	J10-7
	J10-9
	J10-11
	J10-13
	J10-15
	J10-17
	J10-19
	J10-21
	J10-23

	J10B
	J10-2
	J10-4
	J10-6
	J10-8
	J10-10
	J10-12
	J10-14
	J10-16
	J10-18
	J10-20
	J10-22
	J10-24

	J11
	J11-1
	J11-2
	J11-3
	J11-4
	J11-5
	J11-6
	J11-7
	J11-8
	J11-9
	J11-10
	J11-11
	J11-12
	J11-13
	J11-14
	J11-15
	J11-16
	J11-17
	J11-18
	J11-19
	J11-20
	J11-21
	J11-22
	J11-23
	J11-24
	J11-25
	J11-26
	J11-27
	J11-28
	J11-29
	J11-30
	J11-31
	J11-32
	J11-33
	J11-34
	J11-35
	J11-36
	J11-37
	J11-38
	J11-39
	J11-40
	J11-41
	J11-42
	J11-43
	J11-44
	J11-45
	J11-46
	J11-47
	J11-48
	J11-49
	J11-50
	J11-51
	J11-52
	J11-53
	J11-54
	J11-55
	J11-56
	J11-57
	J11-58
	J11-59
	J11-60
	J11-61
	J11-62
	J11-63
	J11-64
	J11-65
	J11-66
	J11-67
	J11-68
	J11-69
	J11-70
	J11-71
	J11-72
	J11-73
	J11-74
	J11-75
	J11-76
	J11-77
	J11-78
	J11-79
	J11-80
	J11-81
	J11-82
	J11-83
	J11-84
	J11-85
	J11-86
	J11-87
	J11-88
	J11-89
	J11-90
	J11-91
	J11-92
	J11-93
	J11-94
	J11-95
	J11-96
	J11-97
	J11-98
	J11-99
	J11-100
	J11-101
	J11-102
	J11-103
	J11-104
	J11-105
	J11-106
	J11-107
	J11-108
	J11-109
	J11-110
	J11-111
	J11-112
	J11-113
	J11-114
	J11-115
	J11-116
	J11-117
	J11-118
	J11-119
	J11-120

	J12A
	J12-1
	J12-3
	J12-5
	J12-7
	J12-9
	J12-11
	J12-13
	J12-15
	J12-17
	J12-19
	J12-21
	J12-23

	J12B
	J12-2
	J12-4
	J12-6
	J12-8
	J12-10
	J12-12
	J12-14
	J12-16
	J12-18
	J12-20
	J12-22
	J12-24

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R57
	R57-1
	R57-2

	R67
	R67-1
	R67-2

	R68
	R68-1
	R68-2

	R70
	R70-1
	R70-2

	R72
	R72-1
	R72-2

	R73
	R73-1
	R73-2

	R76
	R76-1
	R76-2

	R174
	R174-1
	R174-2

	R175
	R175-1
	R175-2

	R176
	R176-1
	R176-2

	R177
	R177-1
	R177-2

	R178
	R178-1
	R178-2

	R179
	R179-1
	R179-2

	R180
	R180-1
	R180-2

	R181
	R181-1
	R181-2

	R182
	R182-1
	R182-2

	R183
	R183-1
	R183-2

	R184
	R184-1
	R184-2

	R186
	R186-1
	R186-2

	R187
	R187-1
	R187-2

	R188
	R188-1
	R188-2

	R189
	R189-1
	R189-2

	R190
	R190-1
	R190-2

	R191
	R191-1
	R191-2

	R192
	R192-1
	R192-2

	R193
	R193-1
	R193-2

	R194
	R194-1
	R194-2

	R195
	R195-1
	R195-2

	R196
	R196-1
	R196-2

	R197
	R197-1
	R197-2

	R198
	R198-1
	R198-2

	R199
	R199-1
	R199-2

	R200
	R200-1
	R200-2

	R201
	R201-1
	R201-2

	R202
	R202-1
	R202-2

	R203
	R203-1
	R203-2

	R204
	R204-1
	R204-2

	R205
	R205-1
	R205-2

	R206
	R206-1
	R206-2

	R207
	R207-1
	R207-2

	R208
	R208-1
	R208-2

	R209
	R209-1
	R209-2

	R210
	R210-1
	R210-2

	R211
	R211-1
	R211-2

	R212
	R212-1
	R212-2

	R213
	R213-1
	R213-2

	R214
	R214-1
	R214-2

	R215
	R215-1
	R215-2

	R216
	R216-1
	R216-2

	R217
	R217-1
	R217-2

	R218
	R218-1
	R218-2

	R219
	R219-1
	R219-2

	R220
	R220-1
	R220-2

	R221
	R221-1
	R221-2

	R222
	R222-1
	R222-2

	R223
	R223-1
	R223-2

	R224
	R224-1
	R224-2

	R225
	R225-1
	R225-2

	R226
	R226-1
	R226-2

	R227
	R227-1
	R227-2

	R228
	R228-1
	R228-2

	R229
	R229-1
	R229-2

	R230
	R230-1
	R230-2

	R231
	R231-1
	R231-2

	R232
	R232-1
	R232-2

	R233
	R233-1
	R233-2

	R234
	R234-1
	R234-2

	R236
	R236-1
	R236-2

	R238
	R238-1
	R238-2

	R239
	R239-1
	R239-2

	R240
	R240-1
	R240-2

	R241
	R241-1
	R241-2

	R242
	R242-1
	R242-2

	R243
	R243-1
	R243-2

	R244
	R244-1
	R244-2

	R245
	R245-1
	R245-2

	R246
	R246-1
	R246-2

	R247
	R247-1
	R247-2

	R248
	R248-1
	R248-2

	R249
	R249-1
	R249-2

	R250
	R250-1
	R250-2

	R251
	R251-1
	R251-2

	R252
	R252-1
	R252-2

	R253
	R253-1
	R253-2

	R254
	R254-1
	R254-2

	R255
	R255-1
	R255-2

	R256
	R256-1
	R256-2

	R257
	R257-1
	R257-2

	R258
	R258-1
	R258-2

	R259
	R259-1
	R259-2

	R260
	R260-1
	R260-2

	R263
	R263-1
	R263-2

	R264
	R264-1
	R264-2

	R265
	R265-1
	R265-2

	R267
	R267-1
	R267-2

	R268
	R268-1
	R268-2

	R269
	R269-1
	R269-2

	R270
	R270-1
	R270-2

	R272
	R272-1
	R272-2

	R273
	R273-1
	R273-2

	R274
	R274-1
	R274-2

	R276
	R276-1
	R276-2

	R278
	R278-1
	R278-2

	R279
	R279-1
	R279-2

	R281
	R281-1
	R281-2

	R282
	R282-1
	R282-2

	R284
	R284-1
	R284-2

	R286
	R286-1
	R286-2

	R297
	R297-1
	R297-2

	R298
	R298-1
	R298-2

	R299
	R299-1
	R299-2

	R300
	R300-1
	R300-2

	R301
	R301-1
	R301-2

	R302
	R302-1
	R302-2

	R303
	R303-1
	R303-2

	R304
	R304-1
	R304-2

	R305
	R305-1
	R305-2

	R306
	R306-1
	R306-2

	R307
	R307-1
	R307-2

	R308
	R308-1
	R308-2

	U23
	U23-1
	U23-2
	U23-3
	U23-4
	U23-5
	U23-6
	U23-7
	U23-8
	U23-9
	U23-10
	U23-11
	U23-12
	U23-13
	U23-14
	U23-15
	U23-16

	U24
	U24-1
	U24-2
	U24-3
	U24-4
	U24-5
	U24-6
	U24-7
	U24-8
	U24-9
	U24-10
	U24-11
	U24-12
	U24-13
	U24-14
	U24-15
	U24-16

	U27
	U27-1
	U27-2
	U27-3
	U27-4
	U27-5
	U27-6
	U27-7
	U27-8
	U27-9
	U27-10
	U27-11
	U27-12
	U27-13
	U27-14

	U28
	U28-1
	U28-2
	U28-3
	U28-4
	U28-5
	U28-6
	U28-7
	U28-8
	U28-9
	U28-10
	U28-11
	U28-12
	U28-13
	U28-14
	U28-15
	U28-16

	U29
	U29-1
	U29-2
	U29-3
	U29-4
	U29-5
	U29-6
	U29-7
	U29-8
	U29-9
	U29-10
	U29-11
	U29-12
	U29-13
	U29-14
	U29-15
	U29-16


	Ports
	F\A\U\L\T\_O\C\_S1
	F\A\U\L\T\_O\C\_S2_init
	F\A\U\L\T\_O\C\_S3
	F\A\U\L\T\_O\C\_S4_init
	F\A\U\L\T\_O\C\_S5
	F\A\U\L\T\_O\C\_S6
	IAC_F\A\U\L\T\
	IAC_O\C\
	IAC_REF
	IAC_sense
	IDC_sense
	PWM_S1_Buff
	PWM_S2_Buff
	PWM_S3_Buff
	PWM_S4_Buff
	PWM_S5_Buff
	PWM_S6_Buff
	RY_PreCharge
	TEMP_AMB_sense
	TEMP_S1
	TEMP_S2_init
	TEMP_S3
	TEMP_S4_init
	TEMP_S5
	TEMP_S6
	VAC_sense
	VDC_sense
	Vinv_sense


	TIDA-010938 AC-DC_Hardware.SchDoc(Designator)
	Components
	!PCB1
	FID1
	FID2
	FID3
	FID4
	FID5
	FID6
	LBL1
	LOGO1
	LOGO2
	Logo3
	Logo5
	Logo6
	MP1
	MP1-1

	MP2
	MP2-1

	MP3
	MP3-1

	MP5
	MP5-1

	MP6
	MP6-1

	MP7
	MP7-1

	MP8
	MP8-1

	MP9
	MP9-1

	MP10
	MP10-1

	MP12
	MP12-1

	ZZ1
	ZZ2
	ZZ3
	ZZ4


	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C241
	C241-1
	C241-2

	C242
	C242-1
	C242-2

	FB1
	FB1-1
	FB1-2

	J1
	J1-1
	J1-2
	J1-3

	J2
	J2-1
	J2-2
	J2-3

	J3
	J3-1
	J3-2
	J3-3

	J6
	J6-1
	J6-2
	J6-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6






