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PIN CONFIGURATIONS
SOT-23-6 SON6

6 45

1 2 3

(mark side)
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PIN DESCRIPTION
Pin No.

SOT-23-6 SON6
Symbol Description
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ABSOLUTE MAXIMUM RATINGS
VSS=0V

Symbol Item Ratings Unit
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ELECTRICAL CHARACTERISTICS Unless otherwise specified, Topt=25°C

Sym bol Item Conditions Min. Typ. Max. Unit
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*Note1: Specified for A version

*Note2: Specified for B version

*Note3: We compensate for this characteristic related to temperature by laser-trim, however, this specification is guaranteed by design,

not production tested.
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OPERATION
• VD1 / Over-Charge Detector
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• VD2 / Over-Discharge Detector
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• VD3 /Excess discharge-current Detector, Short Circuit Protector
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• VD4/ Excess charge-current detector
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• DS (Delay Shorten) function
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TIMING CHART
1. Over-charge, Excess charge Current Operation

Connect
Charger

Connect
Charger

Connect
Load

Excess
Charge
Current

Connect
Load

Disconnect
Charger

+Connect Load

Charge/
Discharge
Current

Charge
Current

Discharge
Current

COUT

VDD

V-

VSS

VDD

VDD

VDET1

VDET3

V-

VDET4

0

t

t

t

t

tVREL1 tVREL4

tVDET4tVDET1tVDET1

tVREL1
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2. Over discharge, Excess discharge current, Short circuit operation

Connect
Charger Connect

ChargerConnect Load Connect Load

Excess
Discharge

Current Short

Open Open

Charge/
Discharge
Current

Charge
Current

Discharge
Current

0

DOUT

VDD

V-

VSS

VSS

VDD

VDD

VDET2

VDET3

Vshort

VDET4

t

t

t

t

tVREL2 tVREL2 tVREL3

tVDET2 tVDET2 tVDET3

tVREL3

tshort
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TYPICAL APPLICATION

DSVDD

R5426

DOUT COUTVSS

V-

–

+

0.1µF

C1

R1 330Ω

R2 1kΩ

APPLICATION HINTS
�8���
��8�.�##����"�#�H�����%��#*���#��!��������������������	�/�����&&��
�
��8���#%�����#���������82Ω	

/�#��!�����#%������8�#��
����!����
�����������#��!�+�&�2�����&��������+�"���%����������������%!���%�������#�.����

���������������	

�8���
�����������������#�����������������%������#�&�������%����!������������������!��������#*��!�������!���.������ 

���������!��!���#��!��������������������+�"�����*����2	��&�##���#%������8���
����&�*���%������� ��.�������%&�����

�����!������.���
����������������������������	����������+�����#���#%�����6�8(��6����%#
�"���G%�#����&���������82Ω	

-���������������
+� ��� #��!����#%��������������+���#��������&����� 
������!��"*����������!�������!���&�!�������"�

�����"#�	�����&&��
�
������#%������G%�#����#���������5�2Ω	
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TEST CIRCUITS
VDD
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COUT OSCILLOSCOPE
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A B

VDD

VSS

V- COUT

VDD

VSS

V- DOUTV

C D

VDD

VSS

V- DOUT
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V
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A

V
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G H
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VSS
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ACOUT

VDD

VSS

V-

COUT A

V

I J
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VDD

VSS

V- DOUT
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DOUT A
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���������%����D �*����#�����������������=)

���������%���:D �*����#�����������������9)�8�)�88)�8�)�85)�8�)

���������%���ED �*����#�����������������8�)�8�)�8I)
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TYPICAL CHARACTERISTICS (Part 1)

1) Minimum Operating Voltage for 0V Cell Charging 2) Maximum Battery Voltage Level for Low Voltage

vs. Temperature Battery Charge Inhibitory Circuit vs. Temperature

R5426x102CA R5426x104BB
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3) Over-Charge Threshold vs. Temperature 4) Output Delay of Over-charge vs. Temperature

R5426x102CA R5426x102CA
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5) Output Delay of Release from Over-charge vs. 6) Over discharge Threshold vs. Temperature
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7) Output Delay of Over-discharge vs. Temperature 8) Output Delay of Release from Over-discharge vs.

Temperature

R5426x102CA R5426x102CA

Temperature Topt(°C)

O
ut

pu
t D

el
ay

 O
ve

r-
di

sc
ha

rg
e

tV
D

E
T

2(
m

s)

35

10

15

25

0

5

20

30

-60 1000 20-40 -20 40 60 80

Temperature Topt(°C)

O
ut

pu
t D

el
ay

 o
f R

el
ea

se
 fr

om
O

ve
r-

di
sc

ha
rg

e 
tV

R
E

T
2(

m
s)

1.8

0.2

0.6

0.8

1

1.2

0
-60 100200-40 -20 40 60 80

1.4

0.4

1.6

9) Excess Discharge-current Threshold vs. 10) Output Delay of Excess Discharge-current vs.

Temperature Temperature

R5426x102CA R5426x102CA
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11) Output Delay of Release from Excess Dicharge- 12) Short Protection Voltage vs. Temperature

current vs. Temperature

R5426x102CA R5426x102CA
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13) Output Delay of Short Protection vs. Temperature 14) Reset Resistance for Excess Discharge

current Protection vs. Temperature

R5426x102CA R5426x102CA
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15) Excess Charge-current Threshold vs. 16) Output Delay of Excess Charge-current vs.

Temperature Temperature

R5426x102CA R5426x102CA
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17) Output Delay of Release from Excess 18) DS pin “H” Input Minimum

Charge-current vs. Temperature Voltage vs. Temperature

R5426x102CA R5426x102CA
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19) DS pin “M” Input Minimum Voltage vs. 20) DS pin Pull-down Resistance vs. Temperature

Temperature

R5426x102CA R5426x102CA

Temperature Topt(°C)

D
S

 p
in

 "
M

" 
In

pu
t M

in
im

um
 V

ol
ta

ge
V

IM
(V

)

3.0

0.5

1.0

2.0

0

1.5

2.5

VDD=3.6V to 4.4V

-60 1000 20-40 -20 40 60 80

Temperature Topt(°C)

D
S

 p
in

 P
ul

l-d
ow

n 
R

es
is

ta
nc

e
R

ds
(M

Ω
)

2.5

1.0

1.5

2.0

0

0.5

VDD=3.6V

-60 1000 20-40 -20 40 60 80

21) Nch ON Voltage of COUT vs. Temperature 22) Pch ON Voltage of COUT vs. Temperature
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23) Nch ON Voltage of DOUT vs. Temperature 24) Pch ON Voltage of DOUT vs. Temperature
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25) Supply Current vs. Temperature 26) Standby Current vs. Temperature
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Part 2 Delay Time dependence on VDD

1) Delay Time for Over-charge detect vs. VDD 2) Delay Time for Release from Over-charge vs. VDD
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3) Output Delay of Over-discharge detect vs. VDD 4) Output Delay for Release from
Over-discharge vs. VDD
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5) Output Delay for Excess Current during 6) Output Delay for Release from Excess Discharge
Discharge vs. VDD Current Detect vs. VDD
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7) Delay Time for Excess Charge Current Detect 8) Delay Time for release from Excess charge

vs. VDD current detect vs. VDD

R5426x103CA R5426x103CA
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9) Output Delay for Short vs. VDD
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Part 3 Supply Current dependence on VDD

Test Circuit
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Part 4 Over-charge detector, Release voltage from Over-charge, Over-discharge detector, Release voltage

from Over-discharge dependence on External Resistance value

Test Circuit
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Part 5 Charger Voltage at Released from Over-discharge with a Charger dependence on R2

Test Circuit
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