
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

EXT

INT

2.9V

2.75V

2.9V

2.75V

4.2V

IDEAL

6) DO NOT change SELA, SELC, OR TYPE pin input while supply is applied to the part.

b) RC damper designed for 160nH leakage inductance and 300pF FET
capacitance, they should be experimentally optimized.

a) D5, D6 have average current less than 100mA, peak current up to 2.5A.

7) The default setup for 1A 3-cell Li-ion application has the following charateristics:

8) For higher current application use bigger transformer, increase the current and power
rating of FETs and diodes if needed, and change the snubber design accordingly.  See
second page.

c) D3, D4 have small average current, no more than 30mA, but peak current up to 2A.

SLA

12V / 7A

0.5VREF

20h

28h

DCDIV TripV (Falling) = 9.60V

12V / 7A 12V / 7A

12.6V
1A-7Amax

10mV

0.5A

100mV
1A

VREF=1.22V

VDD=4.75V

9) Zero-Ohm resistors with BOXES around them are stuffed on the PCB
board.  Any other zero-ohm resistor is not stuffed.

NTC

12h

12h Status

Smart Li

Smart NiX
Standard Li

2) NiMH voltages are rated voltages
using 1.2V/Cell.

5) Requires modifcation of Thermistor
Circuit to work.

3) Requires transformer changed to:  3:1
ratio Pri/Sec
4) Better performance with transformer
changed to:  2:1 ratio Pri/Sec

1) With VCHG=GND, termination voltages are Li=4.2V/Cell & SLA=2.35V/Cell.

NOTES:

Note 4Note 4,5

4 Cell (16.8V)

Smart NiMH

2 Cell (8.4V)

10 Cell (12V)

Note 3

2 Cell (8.4V)

Note 5

SELC=VREF

Note 4

Note 5

TYPE=0.5VREF

6 Cell (14.1V)

1 Cell (4.2V)

TYPE=VREF

9 Cell (10.8V)

SELC=VDD

NOTES:

2 Cell (4.7V)

SLA

Note 4
6 Cell (7.2V)

4 Cell (16.8V)

3 Cell (12.6V)

Standard Li
TYPE=GND TYPE=VDD

Note 3

Smart Li

Default

4 Cell (4.8V)SELC=GND

3 Cell (12.6V)

Note 3

Battery Chemistry and Voltage Table

Note 3,5
1 Cell (4.2V)

5 Cell (11.75V)

SELC=0.5VREF

DCDIV TripV (Rising) = 10.6V

NOTES:

NOTES:

TYPE

SELA

See Table

SELC

3 Cell (7.05V)

DCDIV Trip Points:

CHG_ON

BKUP_FLT

CHG_FLT

NO

12hx

SELA = VDD GPIO

YESSELA = 0.5VREF STATUS

YES12hx

Note: DemoSoftware will ask about SELA jumper
setting on startup.

SELA = VREF

SELA Table.

28hx

SMBus Addr Smart Batt
OK?

NO

GPIO MODE

SELA = GND GPIO

GPIO 20hx

1V Hysteresis using R73 and C29

DCIN = 12V +/- 10%
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TAP2
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TAP3
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TAP3

TAP1

SW1 SW2

SELC

ICAL

VCHG

VCAL

ITH

ICHG

THA

ACPDLY

SELA

CLP

CLN

SHDN

TIMER

BATID

IPCC

IN
ID

DCDIV

THB

TYPE

TAP1

TAP1

VDIS

GPIO2

GPIO1

GPIO3

ACPb

CHGFET

DCHFET

CSP1 CSN1

THM

SW2SW1

SDA

SCL

FETCOM

DCDIV

DCIN

VSYS
DCOUT

VDD

VREF

BAT

BATOUT

VDD

VREF

0.5VREF

0.5VREF

0.5VREF

VREF

VDD

VSYS

VDD

0.5VREF

VREF

TP12
ACPb

R39
37.4K

1%

TP2

VSYS

R35 0 Ohm

R25
6.80K

R11
1.00K

R44 0 Ohm

U1

LTC4110EUHF

1

2

3

5

20

21

17

16

15

14

24

23

22

12

7

8

19

39

28

6

11

10

9

13

34

30

18

4

25

31

27
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32

33

35

36

37

38

DCIN

CLN

CLP

DCDIV

THA

THB

VREF

VCHG

VCAL

VDIS

ICHG

ICAL

IPCC

SELA

SDA

SCL

TYPE

GND

SGND

SHDN

GPIO3

GPIO2

GPIO1

ACPb

VDD

SELC

TIMER

ACPDLY

ITH

BAT

CSN

CSP

ISENSE

DCHFET

CHGFET

BATID

NC

DCOUT

IN
ID

TP11
GPIO1/

C18
0.1uF
16V

21mS

C2
10uF
25V

R34 0 Ohm

R19
54.9K 1%

TP10

VCHG

TP13
VDD

C5
10uF
25V

T1
BH510-1019

1 3

2 4

+ C1
10uF
35V
ALUM SM

1
2

R7
0 Ohm

R4
100m
0.25W
1%

1 4

2 3

C15
0.1uF

16V
TP14

SHDN

R41
68K

TP1
DCIN

R45 0 Ohm

R50 0 Ohm

R2

5.11K

Q3

Si7445DP

4

5

1

3
2 6

7
8

TP9
GPIO2/

TP4

BAT

R40
0 Ohm

R26 0 Ohm

R51
0 Ohm

R9
8.25K

R32
37.4K
1%

R18
2.00K

R27
100K

R30
100K

TP15

VCAL

Q1
Si7445DP

4

5

1

3
26

7
8

R53
0 Ohm

Q4B

Si7216DN

4

5
3

6

D6
MBR0540

R6
33

0.5W
5%

R22 0 Ohm

C6
10uF
25V

R36
14.3K

R52 0 Ohm

TP5

GND

R43 0 Ohm

TP8

GPIO3/

C12
0.1uF
25V

C13
330nF
25V

D5
MBR0540

C16
0.1uF
16V

R21 0 Ohm

R24 0 Ohm

JP1

1

3

2

Q4A

Si7216DN

2

7
1

8

R15

50m
0.5W
5%

1
4

2

3

TP16

VDIS

R8
0 Ohm

R12
1.00K

C8
10uF
25V

D2
24V
1W

2

1

TP7

VREF

R48 0 Ohm

R13
10.0k

J1

PJ-102AH

1
3
2

R10
1.21K

R28

100K

R1
20m
1W
5%

1 4

2 3

D3

MBR0540

C19
0.1uF
16V

C14
330nF
25V

R49
0 Ohm

C4
0.1uF
25V

R33
3K
5%

1
2

R23
32.4K

TP6

GND

R20 0 Ohm

R42
51.1K

C17
0.068uF
16V

6.7 Hrs

R16
1.13K 1%

TP3

DCOUT

R47 0 Ohm

Q2
Si7445DP

4

5

1

3
26

7
8

R37 0 Ohm

R14

3.3K

C11
1nF
50V

D1
15V
1W

C3
10uF
25V

D4
MBR0540

C7
10uF
25V

R46 0 Ohm

R31 0 Ohm

JP4

1

3

2

4

JP3

1

3

2

4

5 6

R38
182K
1%

R17
2.00K

R29
100K

JP2

1

3

2

4

5 6

R3
0 Ohm

C9
1uF
16V

C10
1nF
50V

R5
33
0.5W
5%



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

1.275V

Remove to kill all LED power

4.75V

Connector for
Optional
DC1223 USB
to SMBus
Addapter Card

Smart Battery
Connector

Option Circuits and parts for 2 and 3 Amp Versions

GPIO1 GPIO2 GPIO3SELA Pin

Li or Ni

SLA C/5

CHG_ON BKUP_FLT

BKUP_FLT

CHG_FLT

CHG_FLT

POWER UP GPIO DEFAULTS (UVLO Rising)

TYPE

0.5VREF

0.5VREF

NOT 0.5VREF Don't Care High Z High Z High Z

Remove R61 or R62 if external SMBus Power is Used.

Remove R71 and R72 if external SMBus pullups are provided.

Chatter Removal Option
(See Datasheet)

JUMPER SETTINGS OUTPUT STATUS
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SDA

BATOUT
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VSYS VSYS

VSMBus

SDA

BAT

SCL_ID
SDA_ID

Vcc_SMBus

SCL
SCL

SDA_ID
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SW1 SW1
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SW2VSYS
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C
S
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1

DCHFET

THM

SW1

SW2
FETCOM

DCDIV

ACPb

SW2

SW1
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VDD

BAT

BATOUT BAT

Vcc_SMBus

Vcc_SMBus

R61
0 Ohm

D13
MBR0540

C29
0.1uF
16V

TP20

GND

TP17

SDA

C27
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16V

R54
33m
0.5W
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