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J14

J13

12V Input
3...16V, 36V transient

68.1k
R49

GND

1
2

J15

PEC01DAAN

Battery Monitoring

VBAT

10.0k
R50

Boost_VIN

2

1

6

Q8A

SQJQ900E-T1_GE3

5

4

3

Q8B

SQJQ900E-T1_GE3
6

2

1

Q9A
NX1029X,115

3

5

4
Q9B
NX1029X,115

1
3

N
C

2

D8
BZX84-C18,215

50V
0.1uF

C33

GND

VMAIN 8.5V...36Vpeak 4.35V or less

Design Notes:

Use automated switchover OR

BB_EN

36V

D6
SMAJ36A

DGATE 1

A 2

VSNS 3
SW4

OV5

EN/UVLO6

GND7

HGATE 8

OUT 9

VS 10

CAP 11

C 12

PAD13

LM74800DRRQ1

U4

5

4

1
2
3 Q7

BUK9Y2R8-40H,115

GND

5

4

1
2
3Q11

BUK9Y2R8-40H,115

50V
0.1uF

C31

50V
0.1uF

C32

GND

SW

TP6

5008

GND

12V_Diode_EN

16V
0.1uF

C34

OUTA 1

GND 2

INA+3

INB-4

VDD5

OUTB 6

TLV6700DDCT

U6

V_PU

3

1

2

Q10
BC847BW,115

GND

4.75k
R55

100k
R56

10.0k
R57

GND

SW

Vref = 400mV

4.75k

R54

V_PU

4.75k
R53

1
2

J16

PEC01DAAN

Yellow

2 1

D5

V_PU

TP9

5005

Optional automated switchover

TP10

5005

TP11

5006

GND

4.7k

R58

330k from Q10 pin 3 to U6 Pin3/4 assembled on board

15nF from U4 Pin 5 to GND
100k from U4 Pin 5 to rest of circuit
Schottky diode parallel to 100k resistor, Cathode to U4

Modifications added on board:

X

4.70k
R51

47k

R52

Monitor Boost_VIN to enable VBAT

not before Boost_IN <=5V

PIC3101 

PIC3102 
COC31 

PIC3201 

PIC3202 
COC32 

PIC3301 
PIC3302 

COC33 

PIC3401 PIC3402 

COC34 

PID501 PID502 

COD5 

PID601 

PID602 
COD6 

PID801 

PID802 PID803 
COD8 

PIJ1301 

COJ13 

PIJ1401 

COJ14 

PIJ1501 

PIJ1502 

COJ15 

PIJ1601 

PIJ1602 

COJ16 

PIQ701 

PIQ702 

PIQ703 

PIQ704 

PIQ705 

COQ7 

PIQ801 

PIQ802 PIQ806 

COQ8A 

PIQ803 

PIQ804 

PIQ805 

COQ8B 

PIQ901 

PIQ902 

PIQ906 
COQ9A 

PIQ903 

PIQ904 
PIQ905 

COQ9B 

PIQ1001 

PIQ1002 

PIQ1003 
COQ10 

PIQ1101 

PIQ1102 

PIQ1103 

PIQ1104 

PIQ1105 

COQ11 

PIR4901 

PIR4902 
COR49 

PIR5001 

PIR5002 
COR50 

PIR5101 

PIR5102 
COR51 

PIR5201 PIR5202 

COR52 

PIR5301 

PIR5302 

COR53 

PIR5401 PIR5402 

COR54 

PIR5501 

PIR5502 
COR55 

PIR5601 

PIR5602 
COR56 

PIR5701 

PIR5702 

COR57 

PIR5801 PIR5802 

COR58 

PITP601 

COTP6 

PITP901 
COTP9 

PITP1001 
COTP10 

PITP1101 

COTP11 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

COU4 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU606 

COU6 
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VCC 9

BIAS8

COMP20

CSN 2

CSP 1

EP 21

HB 7

HO 5

LO 11

MODE12

RT15

SS17

STATUS4

SW 6

SYNC/DITHER/VH/CP14

TRK18

UVLO/EN13

VOUT/SENSE 3

VREF/RANGE16

AGND 19

PGND 10

LM5152QRGRRQ1

U3

BOOST_STATUS

GND

NT1

Net-Tie

J10

J9

Boost_VIN

Revision History
Revision Notes

A * first draft

Design Notes:

P_out 21,5W (30W peak)

4

1
5

2 3

Q3
BUK9Y12-40E

4

1-
2-

3
5-

6-
7-

8

Q5
IPC100N04S5L2R6ATMA1

54.9k
R47

Fs
w

 ~
40

0k
H

z

AGND
AGND

50V
470pF

C30

AGND

50V
100pF

C29

AGND

V_PU

1.0

R44

3

1

2

Q6

NSS40200LT1G

GND

GND

1.0

R39

3

1

2

Q4

NSS40200LT1G

Output

4.7µF
16V

C27

16V
0.1uF

C18

22.0k
R40

Yellow

2
1

D4
LED YELLOW

5.60k
R38

1µF
50V

C28

GND

VMAIN

1
2
3

J12

961103-6804-AR

AGND

LM_VCC

LM_VCCOpen: Skip Mode
Short 1-2: FPWM
Short 2-3: Diode Emulation

1
2
3

J11

96
11

03
-6

80
4-

AR

V_PU

5.60k
R36

54...60...66mV

0
R42

0
R43

50V
4.7µF

C15
50V
4.7µF

C16
50V
4.7µF

C17 35V
68uF

C7
35V
68uF

C8

50V
4.7µF

C14 50V
100uF

C9

100nF
50V

C13
100nF
50V

C12
100nF
50V

C10
100nF
50V

C11

Population of output capacitors dependent on switching frequency and output current!

50V
10µF

C19
50V
10µF

C20
50V
10µF

C21
50V
10µF

C22

GND

50V
330uF

C23

Value of Electrolytic cap dependent on output power

Power Input

1
2
3

J8

961103-6804-AR

Boost_VIN

UVLO Selection

Short 1-2: UVLO 2V

Short 3-2: UVLO 2.5V

3

5

4Q2A

MBT3946DW1T2G

6

2

1

Q2B
MBT3946DW1T2G

GND

100k

R30

33.0k
R32

33.0k
R35

BOOST_EN

2.2uH

L1

10.0k
R46

AGND

34.8k
R48

47.5k
R45

AGND

TP1

5009

TP4

5007

TP3

5006

TP2

5005

50V
100pF

C24

VMAIN

49.9

R37

GND

TP5

5006

AGND

3m

R41

AGND

TP8
5006

TP7

5005

AGND

46.4k
R31

30.0k
R33

C23: 680µF populated

50V
680pF

C25
10V
0.22µF

C26

35.7k
R34

C9: 680µF populated

Control loop tested with 2.5Vin, 3Aout

Input and output bulk capacitance dependent on customer requirements

Green

2
1

D3
LED GREEN

To measure the control loop:

- Use FPWM Mode
- Supply 5.5V to J12 Pin 1
- Populate R37 with 49.9R

For normal Operation:
Populate R37 with 0 Ohm
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LM74800-Q1
Ideal Diode Controller

BQ25171-Q1

800mA Battery Charger

1S Li Battery

LM5152-Q1

Sync. Boost Controller

BQ34210-Q1

Battery Fuel Gauge

Input

3...18V 36V peak

Output
Pout_max 20W

Control Interface

Connection

Vin min 2V

EN, Status

EN, Status

I²C, Interrupt

EN, Voltage Feedback

Bidirectional FET Disconnect

8.5 ...18V 36V peak

GND

Boost_VIN_Select

Output ON/OFF control with Bypass mode

Learing Load

EN



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1 1

11.02.2021

PMP3063_Battery.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

A3 http://www.ti.com
Contact: http://www.ti.com/support

Backup Battery UnitProject Title:
Designed for: -

Assembly Variant: [No Variations]

© Texas Instruments 2020
Drawn By:
Engineer: B. Görner

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:
PMP30963Number: Rev: A

TID #: N/A
Orderable:

Revision History
Revision Notes

A * first draft

IN1

ISET2

CE3

TS 4

GND 5CHM_TMR6

STAT1 7

STAT2 8

VSET9

OUT 10

PAD 11

BQ25171QWDRCRQ1

U2

NC 4

ALERT14

NC 6

NC 8

NC11

REGIN 7

REG185
VSS 3

SRN 9
SRP 10

TS12

NC13

SCL2

SDA1

BQ34210IPWRQ1

U1

22.0k
R12

22.0k
R13

STAT1
STAT2

GND

10.0k
R17

1
2
3

J6

961103-6804-AR Connect external 10k NTC between Pins 2 and 3
Short Pins 1 and 2 if function is not used

Battery Temperature Sensor

103AT-2 Recommended

1µF
16V

C5
DNP
C6

1µF
50V

C4
Optional: 2µ2 50V X7R

Disable
10h
5h Safety Timer Configuration

Timer Configuration Jumpers. No Jumper = No Charge

LiFePO4 3.5V
LiFePO4 3.6V
LiFePO4 3.7V
LiIon 3.8V

LiIon 4.2V
LiIon 4.35V

LiIon 3.9V
LiIon 4.05V
LiIon 4.1V

Battery Voltage Selection

R16
3296Y-1-503LF

330

R15
GND

I_Charge Adjust
~60mA to 800mA

GND

0.007
R7

J1

6095

J3

6095
1µF
16V

C2

VBAT

VBAT

GND

Battery Connection

+

-

+/- 80mV FS
10.0k
R8

LEARN

VBAT

Learning Load

GND

2.2µF
6.3V

C3

GND

10.0k
R9

1
2
3

J4

961103-6804-AR

Connect external 10k NTC between Pins 2 and 3
Short Pins 1 and 2 if function is not used

Battery Temperature Sensor

103AT-2 Recommended

10.0k
R3

10.0k
R2

10.0k
R1

Battery Charger

Battery Fuel Gauge

V_PU

V_PU

VMAIN

10.0k
R14

GND

P@4,35V ~2.9W

20.0
R4

20.0
R5

20.0
R6

3

1

2

Q1
DMN3053L-7

CE

V_PU

4.7k
R11

5.60k
R10

1µF
16V

C1

GND

3.3V Pull Up Voltage

4

1
2
3

J2

22-23-2041

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15
17
19
21
23

16
18
20
22
24

J5

N2524-6002-RB

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15
17
19
21
23

16
18
20
22
24

J7

TSW-112-07-G-D

24k
R24

18.0k
R25

15.0k
R26

100k
R18

82k
R19

62k
R20

47k
R21

36k
R22

100k
R27

82k
R28

62k
R29

GND

TI
M

ER

27k
R23

SCL
SDA

SCL
SDA

GND

BOOST_STATUS
BOOST_EN

ALERT

EV2400 Connections

Design Notes:

PRELIMINARY SCHEMATIC!

12V_Diode_EN
BB_EN

CE
ALERT

STAT1
STAT2
LEARN

Green

2
1

D1
LED GREEN

Red

2
1

D2
LED RED

PIC101 

PIC102 
COC1 

PIC201 
PIC202 

COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PID101 

PID102 
COD1 

PID201 

PID202 
COD2 

PIJ101 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

COJ2 

PIJ301 

COJ3 

PIJ401 

PIJ402 

PIJ403 

COJ4 

PIJ501 PIJ502 

PIJ503 PIJ504 

PIJ505 PIJ506 

PIJ507 PIJ508 

PIJ509 PIJ5010 

PIJ5011 PIJ5012 

PIJ5013 PIJ5014 

PIJ5015 PIJ5016 

PIJ5017 PIJ5018 

PIJ5019 PIJ5020 

PIJ5021 PIJ5022 

PIJ5023 PIJ5024 

COJ5 

PIJ601 

PIJ602 

PIJ603 

COJ6 

PIJ701 PIJ702 

PIJ703 PIJ704 

PIJ705 PIJ706 

PIJ707 PIJ708 

PIJ709 PIJ7010 

PIJ7011 PIJ7012 

PIJ7013 PIJ7014 

PIJ7015 PIJ7016 

PIJ7017 PIJ7018 

PIJ7019 PIJ7020 

PIJ7021 PIJ7022 

PIJ7023 PIJ7024 

COJ7 

PIQ101 

PIQ102 

PIQ103 
COQ1 

PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR601 

PIR602 
COR6 

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 
PIR1601 

PIR1602 
PIR1603 

COR16 

PIR1701 

PIR1702 
COR17 

PIR1801 PIR1802 
COR18 

PIR1901 PIR1902 
COR19 

PIR2001 PIR2002 
COR20 

PIR2101 PIR2102 
COR21 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR2401 PIR2402 
COR24 

PIR2501 PIR2502 
COR25 

PIR2601 PIR2602 
COR26 

PIR2701 PIR2702 
COR27 

PIR2801 PIR2802 
COR28 

PIR2901 PIR2902 
COR29 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

COU2 
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