Advanced Analog Technology, Inc.

AATR64(0 Series

ONE-CELL LI-ION BATTERY PROTECTION IC

FEATURES
® [deal for One-Cell Rechargeable Li-Ion
Battery Packs

® High Accuracy Voltage Detection
® [ ow Current Consumption:
3puA Supply Current (Typical)
0.1nA Shutdown Current

® 3-Level Over Current Detection:
Over-Current Level 1 /Over Current Level 2
/ Short Circuit

® Wide Operating
—40°Ct085°C

® Small SOT25 Package

Temperature  Range:

PIN CONFIGURATION

TOP VIEW
VN 1 : O j 5 Cour
vbD 2| |
GND3 : j 4 Doyr
(SOT25)

GENERAL DESCRIPTION

The AAT8640 series are designed to protect
one-cell rechargeable Li-lon battery pack against
over-charge, over-discharge, over-current and
short circuit. They use CMOS process to provide
high accuracy voltage detection and low current
consumption.

Each of the AAT8640 devices incorporates
voltage comparators, bandgap reference voltage
generator, signal delay circuit, short -circuit
detector, and digital control circuit.

In the charge process, when the battery voltage is
charged to a value greater than V,(Over-Charge

Threshold Voltage), the output of C_, pin
switches to the low level, i.e., the VN pin level.
The output of C_,, pin will switch to high level
when the battery voltage falls lower than V¢
(Over-Charge Release Voltage), or when the
charger is disconnected from the battery pack and
the battery voltage level ranges between V¢; and
Veo.

During the discharge process, when the battery

voltage drops to a value lower than Vp,

(Over-Discharge Threshold Voltage), the output
of D, pin switches to low level immediately

after the internal delay time elapses. The output
of D, pin will switch to high level when the

battery voltage is at a level higher than V,

out

(Over-Discharge Release Voltage).
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Advanced Analog Technology, Inc.

AATR64(0 Series

Over current level 1 voltage (V) is used to

monitor the amount of discharge current. If the

discharge current is high enough to cause VN pin
voltage increase to a value greater than V., the

output of D

after a delay timetg, . If the load is removed

pin will switch to a low level

out

identical to a discharge current. If the short

circuit current is high enough to cause VN pin
voltage increase to greater than V. the output

short »
of D, pin will move to the low level after a

delay timetg,, ¢, and the output of D_, level

out

will change to high when the load is removed

from battery pack, the output of D, will from battery pack.

change to a high level again.

The mechanism of short circuit protection is
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Advanced Analog Technology, Inc.

AATR64(0 Series

PIN DESCRIPTION

PIN NO. | NAME | 1/O DESCRIPTION
1 VN I [Voltage Detection Pin Between VN and GND
2 VDD I [Power Supply Input Pin
3 GND Ground
4 D,. O [Discharge Control Pin which Connects to External MOSFET Gate
5 Cou O |Charge Control Pin which Connects to External MOSFET Gate.

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTICS SYMBOL VALUE UNIT
Supply Voltage Vi —0.3 t08.0 v
'VN Pin Input Voltage Vin Vop —20 to Vi, +0.3 \Y4
D, Pin Output Voltage Viout —0.3t0o Vp, +0.3 \Y
C,. Pin Output Voltage Veou Vyn =03 to Vp, +0.3 \Y
Power Dissipation P, 150 mw
Operating Temperature Range T —40 to +85 °C
Storage Temperature Range Torage —40 to+125 °C
RECOMMENDED OPERATING CONDITIONS
TEST CONDITION MIN MAX UNIT
Voltage Defined as V,
Supply Voltage, V bp 1. .
upply Voltage, Vpp to GND 5 7.0 v
D, Output Voltage GND Voo A%
C,, Output Voltage VN Vo \Y%
OPERATION VOLTAGE AND OPERATION CURRENT
PARAMETER TEST CONDITION MIN | TYP | MAX | UNIT
i}llg)g;y Current at Normal Operation Vpp =3.3V; VN=0V; GND=0V 30 6.0 LA
Standby Current at Power Down Mode - - 0.1 pA
Operation Voltage between Vi, and L5 20.0 v
VN
AN ol o frN A el TN =
— T R DR ARG L R -
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Advanced Analog Technology, Inc.

AATR64(0 Series

AAT8640A DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Va ?szzéglslng Edge of Supply 4.275 4.325 4.375 v
Over Charge Release Voltage Ve, Bz‘iczzéfalhng Edge of Supply Vi-0.35| Vi-0.25 | Vi-0.15 A%
Over Discharge Threshold V., Detect Falling Edge of Supply 2420 2500 7580 v
Voltage Voltage
Over Discharge Release Voltage Vi, ?/z;:;;?lsmg Edge of Supply Vpi+0.3 [ Vpi+04 [ Vpi+0.5 A%
Over Charge Delay Time ter Vpp =3.6V to 4.5V 0.700 1.000 1.300 S
Over Discharge Delay Time th Vpp =3.6V to 2.4V 87.5 125.0 162.5 ms
l . Detect Rising Edge of “VN” Pin
\O/Zira (:;urrent Level 1 Detection Voo Voltage (D, Response with toc; | 130 150 170 mV
& Delay Time)
. Detect Rising Edge of “VN”
Szletra (éurrent Level 2 Detection Voes Pin Voltage (D,,, Response 400 500 600 mv
& with tocp Delay Time)
Vb =3.0V, Detect Rising Edge
f“VN” Pin Volt D
Short Circuit Detection Voltage Vohort © m. oltage (Do, Vop=L.7 | Vpp=13 | V=09 \Y%
Response with t, . Delay
Time)
Over Current Level 1 Detection
t Vpp =3.0V
Delay Time ocl DD 5.6 8.0 10.4 ms
. Room Temp. = 1.4 2.0 2.6 ms
gvler %grrent Level 2 Detection tocs Low or High Temp. = 1.1 2.0 34 ms
elay Time V,, =3.0V
Short Circuit Detecti Del
i r(r)l " ircuit Detection Delay o V., =3.0V 10 50 us
Detect Rising Edge of “D_,”
Charger Detection Voltage Var  |Pin Voltage (when Vo <Vpp<| 20 | -13 | -06 | V
Vi)
. . Vpp =3.5V; C,,, =3.0V;
C.. HighLevel Resistance R b T ’ 1 2 10
¢ g COH VN = 0V kQ
C,. Low Level Resist R Voo =43V 150 602 | 2,380
ot Low Level Resistance CoL C.. —0.5V;VN=0V , kQ
. . Vo =3.5V;D_, =3.0V;
D,, High Level Resistance R b T out ’ 2.5 5.0 10.0
! g DOH VN = 0V kQ
D,, Low Level Resist R Vop =18V 2.5 5.0 10.0
ow Level Resistance
ou Pt 1D, =0.5V; VN =18V ' ‘ ' ko
Internal Resistance between VN
W Ry | Vop =1.8V; VN=0V 100 300 900 kQ
and Vp,
Internal Resistance between VN
R =3. ; =3.
and GND VNG VDD 3.5V ) VN =35V 50 150 300 kO
NN TS IR A E »,—\ -
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Advanced Analog Technology, Inc.

AATR64(0 Series

AAT8640B DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Vg 52;?:;515“1% Edge of Supply 4300 4350 4.400 v
Over Charge Release Voltage Ve 53?:;: alling Edge of Supply | ' 30 |ve-0.20] V010 | v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vi, B:f:;;{lsmg Edge of Supply Vpi+0.6 | Vpi+0.7 | Vp;+0.8 Vv
lover Charge Delay Time te, | Vop =3.6V104.5V 0088 | 0125 | 0163 | s
Over Discharge Delay Time to Vpp =3.6V t0 2.2V 22.4 32.0 41.6 ms
) . Detect Rising Edge of “VN” Pin
Over Current Level 1 Detection Voo Voltage (D, Response with toc; 130 150 170 mV
Voltage .
Delay Time)
i . Detect Rising Edge of “VN”
32)1;:; (:;urrent Level 2 Detection Veoes Pin Voltage (D, Response 400 500 600 mV
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f “VN” Pin Volt D
Short Circuit Detection Voltage Vhort ° 1n. oltage (Do, Vop=17 | Vpp=13 | V=09 \Y%
Response with t, . Delay
Time)
Over Current Level 1 Detection
t Vyp =3.0V
Delay Time ocl DD 2.8 4.0 5.2 ms
) Room Temp. = 2.0 2.6 ms
gvler %grrent Level 2 Detection toes Low or High Temp. => 2.0 3.4 ms
elay Time V,, = 3.0V
Short Circuit Detection Del
i r(I)le ircuit Detection Delay o V., =3.0V 10 50 s
Detect Rising Edge of “D . ”
Charger Detection Voltage Veur Pin Voltage -2.0 -1.3 -0.6 A%
(when VD1 < VDD < VDz)
. . Vop =3.5V;Cqoypr =3.0V;
C,. High Level Resistance R pbb > out ’ 1 2 10
¢ H1g COH VN = 0V kQ
C,. Low Level Resist R Vop =45V 150 602 | 238 | k
ow Level Resistance
O Cour =0.5V; VN =0V : «
. . Vpp =3.5V ;D =3.0V ;
D,, High Level Resistance R bb Tout ’ 2.5 5.0 10.0
¢ g DOH VN = 0V kO
D,, Low Level Resist R Vop =18V 2.5 5.0 10.0
ow Level Resistance
out POL D, =0.5V; VN =18V ' ' ' k
Internal Resistance between VN
R o Voo =1.8V; VN=0V 100 300 900 kQ
and Vi,
Internal Resistance between VN
R Vyp =3.5V; VN=3.5V
and GND VNG DD ’ 50 150 300 kQ
AN ol o frN A el TN =
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Advanced Analog Technology, Inc.

AATR64(0 Series

AAT8640C DETECTION VOLTAGE AND DELAY TIME (25C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Vo Bzifgéflsmg Edge of Supply 4.250 4300 4350 v
Over Charge Release Voltage Ver 535?5;5 alling Bdge of Supply 1 030|v-020| V010 | v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vo, B:f:;emsmg Edge of Supply Vpi-0.08| Vo Vi +0.08 v
Over Charge Delay Time te Vpp =3.6V to 4.5V 0.700 1.000 1.300 s
Over Discharge Delay Time to Vpp =3.6Vt0 2.2V 87.5 125.0 162.5 ms
. Detect Rising Edge of “VN” Pin
Over Current Level 1 Detection Voo, Voltage (D, Response with toc; 30 100 120 mv
Voltage .
Delay Time)
l . Detect Rising Edge of “VN”
\O/:)/ira (:;urrent Level 2 Detection Voes Pin Voltage (D, Response 400 430 600 mV
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f“VN” Pin Volt D
Short Circuit Detection Voltage Vot © 1n. oltage (D, Vop=17 | Vop =13 [ V=09 \Y%
Response with t . Delay
Time)
Over Current Level 1 Detection
t Vpp =3.0V
Delay Time oc DD 5.6 8.0 10.4 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler ?[‘I'H'I'ent Level 2 Detection tocs Low or High Temp. => 1.1 20 3.4 ms
elay Time Vyp = 3.0V
Short Circuit Detection Delay o V., =3.0V 10 50 s
Time
Detect Rising Edge of “D,,”
Charger Detection Voltage Veur Pin Voltage -2.0 -1.3 -0.6 A%
(when VD1 < VDD < VDz)
C,, High Level Resist R Voo =35V 1 2 10
i evel Resistance
o I ot e, =3.0V; VN =0V ke
C.. Low Level Resist R Voo =45V 150 | 602 | 2,380
ow Level Resistance
cor C,, =0.5V;VN=0V ’ ke
D,, High Level Resist R Voo =35V 2.5 5.0 10.0
o High Level Resistance . . .
‘ P D, =3.0V;VN=0V ke
. Vpp =1.8V 5
D, Low Level Resistance Rpor 2.5 5.0 10.0 kQ
D, =0.5V;VN=1.8V
Internal Resistance between VN
Rvap Vpp =1.8V; VN =0V 100 300 900 kQ
and Vg,
Internal Resistance between VN _ . _
and GND Ry [Vop =3.5V;VN=3.5V 50 150 300 kQ
,/ oY TS IR A [l e Wl
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Advanced Analog Technology, Inc.
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AAT8640D DETECTION VOLTAGE AND DELAY TIME (257C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Va 52;?:;6 Rising Edge of Supply 4.230 4.280 4.330 A%
Over Charge Release Voltage Ve, Bzif:;;a”mg Edge of Supply| ;030 | v1-020 | Ver010 | v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2201 2081 2361 v
Voltage Voltage
Over Discharge Release Voltage Vi, BzifSQQRlsmg Edge of Supply Vpi-0.08 Vbi Vpi11+0.08 A\
lover Charge Delay Time te, | Vop =3.6Vt04.5V 0700 | 1000 [ 1300 | s
Over Discharge Delay Time to Vpp =3.6V t0 2.2V 87.5 125.0 162.5 ms
Over C Level 1 D . Detect Rising Edge of “VN” Pin
VthrageuHent eve etection Voo Voltage (D, Response with toc 110 130 150 mV
Delay Time)
i . Detect Rising Edge of “VN”
Over Current Level 2 Detection vV Pin Voltage (D, Response 400 490 600 mV
Voltage oc2 ) out
with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f “VN” Pin Volt D
Short Circuit Detection Voltage Vhort ° 1n. oltage (Do, Vop—17 | Vpp=13 | V=09 \Y%
Response with t, . Delay
Time)
Over Current Level 1 Detection
t Vo =3.0V
Delay Time ocl DD 5.6 8.0 10.4 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler %grrent Level 2 Detection tocs Low or High Temp. => 1.1 20 34 ms
elay Time V,, =3.0V
;?;2 Circuit Detection Delay o Vo, =3.0V 10 50 us
Detect Rising Edge of “D_,”
Charger Detection Voltage Veur Pin Voltage -2.0 -1.3 -0.6 A%
(when VD1 < VDD < VDz)
C,, High Level Resist R Voo =33V 1 2 10
igh Level Resistance
ou 118 o lc,, =3.0V;VN=0V K
C,. Low Level Resist R Vop =45V 150 602 | 2,380
ow Level Resistance ,
o O Cy =05V VN =0V ’ ke
D,, High Level Resist R Vop =35V 2.5 5.0 10.0
igh Level Resistance
o T8 POH 1D L =3.0V;VN=0V ' ' ' ko
. Vpp =1.8V; D, =0.5V;
D,, Low Level Resistance RpoL V;'I): L8V ' 2.5 5.0 10.0 kQ
Internal Resistance between VN
W Ry | Voo =1.8V; VN=0V 100 300 900 kQ
and Vpp
Internal Resistance between VN
R Vpop =3.5V; VN=35V
and GND VNG DD ; 50 150 300 kQ
AN ol o frN A el TN =
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AAT8640E DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Vo Bzif:;emsmg Edge of Supply 4.230 4.280 4.330 v
Over Charge Release Voltage Ver Bce);fgéeFanmg Edge of Supplyl ;30 | ve-020 | V010 | v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2201 2081 2361 v
Voltage Voltage
Over Discharge Release Voltage \/5 BZEf%GRlsmg Edge of Supply Vpi+0.5 | Vp+0.6 | Vp,+0.7 Vv
Over Charge Delay Time te Vpp =3.6V to 4.5V 0.700 1.000 1.300 s
Over Discharge Delay Time to Vpp =3.6Vt0 2.2V 87.5 125.0 162.5 ms
. Detect Rising Edge of “VN” Pin
Over Current Level 1 Detection Voo, Voltage (D, Response with toc; 80 100 120 mv
Voltage )
Delay Time)
l . Detect Rising Edge of “VN”
\O/:)/ira (:;urrent Level 2 Detection Voes Pin Voltage (D, Response 400 430 600 mV
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f “VN” Pin Volt: D
Short Circuit Detection Voltage Viort © 1n. oltage (D, Voo=L7 | Vpp—13 | Vpp—09 \Y
Response with t . Delay
Time)
Over Current Level 1 Detection
t Vo =3.0V
Delay Time oc DD 5.6 8.0 10.4 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler ?[‘I'H'I'ent Level 2 Detection toc Low or High Temp. => 1.1 2.0 34 ms
elay Time V,, =3.0V
Short Circuit Detecti Del
! ; " ircuit Detection Delay tehort V., =3.0V 10 50 s
Detect Rising Edge of “D,,”
Charger Detection Voltage Venr Pin Voltage -2.0 -1.3 -0.6 A"
(when VD1 < VDD < VDz)
C,, High Level Resist R Vop =33V 1 2 10
i evel Resistance
o I ot 1C,, =3.0V;VN =0V ke
C,. Low Level Resist R Vop =45V 150 602 | 2,380
ow Level Resistance
Ot C,, =05V VN =0V ’ ke
. . Vyp =3.5V; D, =3.0V;
D,, High Level Resistance R b T ’ 2.5 5.0 10.0
¢ H1g DOH VN = 0V kQ
. Vyp =1.8V; D, =0.5V;
D,, Low Level Resistance R D T ’ 2.5 5.0 10.0
' Ot JVN=18V kQ
Internal Resistance between VN
Ry Vpp =1.8V; VN=0V 100 300 900 kQ
and Vg,
Internal Resistance between VN _ . _
and GND Rina | Vop =3.5V; VN=3.5V 50 150 300 kQ
NN TS 7y 4 E[ "N =
- T R DR R L R -
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AAT8640F DETECTION VOLTAGE AND DELAY TIME (25C)

PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX | UNIT
Over Charge Threshold Voltage Vg 52;?:;515“1% Edge of Supply 4275 4325 4375 v
Over Charge Release Voltage Ve 535?2;5 alling Edge of Supply | ' 35 | ve,-0.25|ver0.15| v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2420 2500 2580 v
Voltage Voltage
Over Discharge Release Voltage Vi, Bzifsgglsmg Edge of Supply Vpi+0.3 | Vp1+0.4 | Vp+0.5 \Y
lover Charge Delay Time te, | Vop =3.6V104.5V 0700 | 1000 | 1300 | s
Over Discharge Delay Time to Vpp =3.6V to 2.4V 87.5 125.0 162.5 ms
) . Detect Rising Edge of “VN” Pin
Over Current Level 1 Detection Voo Voltage (D, Response with toc; 80 100 120 mv
Voltage .
Delay Time)
i . Detect Rising Edge of “VN”
32)1;:; (:;urrent Level 2 Detection Veoes Pin Voltage (D, Response 400 430 600 v
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f“VN” Pin Volt D
Short Circuit Detection Voltage Vhort ° 1n. oltage (Do, Vop—17 | Vpp=1.3 | V=09 \Y%
Response with t, . Delay
Time)
Over Current Level 1 Detection
t Vyp =3.0V
Delay Time ocl DD 5.6 8.0 10.4 ms
) Room Temp. = 2.0 2.6 ms
gvler %grrent Level 2 Detection toes Low or High Temp. => 2.0 34 ms
elay Time V,, = 3.0V
Short Circuit Detection Delay tahort V,, =3.0V 10 50 ps
Time
Detect Rising Edge of “D_,”
Charger Detection Voltage Veur Pin Voltage -2.0 -1.3 -0.6 \%
(When VDl < VDD < VDz)
C,, High Level Resist R Voo =33V 1 2 10 K
igh Level Resistance
ou 118 con - |C 3.0V VN=0V =
. Vpp =4.5V; C,, =0.5V;
C,. Low Level Resistance R op oo ’ 150 602 2,380
‘ ot |yN=0Vv kQ
D,, High Level Resist R Vop =35V 25 50 | 100
igh Level Resistance
o T8 POH D Z3.0V ;VN=0V ' ' ' ke
D,, Low Level Resist R Voo =18V 2.5 50 | 100
ow Level Resistance
oL D, =0.5V ;VN=1.8V ' ' ' ko
Internal Resistance between VN
W Ry | Voo =1.8V; VN=0V 100 300 900 kQ
and Vpp
Internal Resistance between VN
R =3.5V; =3.
and GND VNG Vpp =3.5V ; VN=3.5V 50 150 300 kQ
AN e o I A TED N T
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AAT8640G DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX | UNIT
Over Charge Threshold Voltage Vo Bzifgéflsmg Edge of Supply 4300 4350 4.400 v
Over Charge Release Voltage Ver 535?5;5 alling Bdge of Supply | 030 [v-020|ver0.10] v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2220 2300 7380 v
Voltage Voltage
Over Discharge Release Voltage \/5 B(e);f:;eRlsmg Edge of Supply Vpi+0.6 | Vp+0.7 | Vp,+0.8 Vv
Over Charge Delay Time te Vpp =3.6V to 4.5V 0.088 0.125 0.163 s
Over Discharge Delay Time tp Vpp =3.6V t0 2.2V 22.4 32.0 41.6 ms
) . Detect Rising Edge of “VN” Pin
8Ziigiurrmt Level 1 Detection Voar Voltage (D, Response with toc 180 200 220 mV
Delay Time)
Over C Level 2 D . Detect Rising Edge of “VN”
V:)fletra eurrent eve etection Voo, Pin Voltage (D, Response 400 510 600 .
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f “VN” Pin Volt D
Short Circuit Detection Voltage Vot © 1n. oltage (D, Vop—17 | Vpp—13 | V;p,—09 \Y
Response with t . Delay
Time)
8;/leary(%1ilgznt Level 1 Detection tou Vo, =3.0V o 4 59 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler ?[‘I'H'I'ent Level 2 Detection tocs Low or High Temp. => 11 20 34 ms
elay Time
Y Vpp =3.0V
"?"}ilril: Circuit Detection Delay o V,, =3.0V 10 50 ps
Detect Rising Edge of “D,,”
Charger Detection Voltage Veur Pin Voltage(when Vp, < Vpp< -2.0 -1.3 -0.6 A%
Vi)
Vyp =3.5V;
C,. High Resistance Level Reon P 1 2 10 kQ
Cou =3.0V;VN=0V
Vpp =4.5V;
C,, Low Resistance Level R bp ’
out coL C... = 0.5V ;VN=0V 150 602 2,380 kQ
Vyp =3.5V;
D,, High Resistance Level Rpon b 2.5 5.0 10.0 kQ
D, =3.0V;VN=0V
Vpp =1.8V;
D, Low Resistance Level R bp ’
out poL D, =05V :VN=1.8V 2.5 5.0 10.0 kQ
Internal Resistance between VN
and V R o Vpp =1.8V ; VN=0V 100 300 900 kQ
DD
;rlllt;r(r;ﬂ];{esmtance between VN R o V., =3.5V ; VN=3.5V 50 150 300 KO
,/ oY TS IR A c »,—\ -
- TR E Rl -
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AAT8640H DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
Over Charge Threshold Voltage Vg 52;?:;515“1% Edge of Supply 4250 4300 4350 v
Over Charge Release Voltage Ve 53?:;: alling Edge of Supply |y 30| v-0.20{ Ver-0.10] v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vi, 52;?:;:8mg Edge of Supply Vpi-0.08 Vpir | Vpi1t0.08 A\
lover Charge Delay Time te, | Vop =3.6V104.5V 0.700 | 1.000 | 1.300 s
Over Discharge Delay Time to Vpp =3.6V t0 2.2V 87.5 125.0 162.5 ms
) . Detect Rising Edge of “VN” Pin
Over Current Level 1 Detection Voo Voltage (D, Response with toc; | 130 150 170 mV
Voltage .
Delay Time)
i . Detect Rising Edge of “VN”
32)1;:; (:;urrent Level 2 Detection Veoes Pin Voltage (D, Response 400 500 600 mV
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f“VN” Pin Volt D
Short Circuit Detection Voltage Vhort © 1n. oltage (Do, Voo—1.7 | Vpp—1.3 | V=09 \Y%
Response with t, . Delay
Time)
Over Current Level 1 Detection Vpp =3.0V
t DD
Delay Time oc 5.6 8.0 104 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler %grrent Level 2 Detection toes Low or High Temp. => 1.1 2.0 34 ms
elay Time V,, = 3.0V
Short Circuit Detection Del
i r(I)le ircuit Detection Delay o V., =3.0V 10 50 s
Detect Rising Edge of “D_,”
Charger Detection Voltage Veur Pin Voltage -2.0 -1.3 -0.6 \Y%
(when VD1 < VDD < VDz)
C,. High Resistance Level R Voo =33V 1 2 10
i esistance Leve
o T o 1C,, =3.0V ;VN=OV ke
C,. Low Resistance Level R Vop =43V 150 | 602 | 2380
ow Resistance Leve ,
o O C,, =05V VN=0V ’ ka2
D,, High Resistance Level R Vop =35V 2.5 50 | 100
i esistance Leve
o 1 POH 1D =3.0V;VN=0V ' ' ' ko
D,, Low Resistance Level R Vop =18V 25 | 50 | 100
ow Resistance Leve
out POL 1D, =0.5V ;VN=1.8V ' ' ' k
Internal Resistance between VN
R o Vpp =1.8V; VN=0V 100 300 900 kQ
and Vi,
Internal Resistance between VN
R Vo =3.5V; VN=3.5V
and GND VNG DD ; 50 150 300 kQ

PR R R E L ] -
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Advanced Analog Technology, Inc.

AATR64(0 Series

AAT86401 DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX |UNIT
Over Charge Threshold Voltage Vo Bzifgéflsmg Edge of Supply 4.250 4300 4350 v
Over Charge Release Voltage Ve 52&::;5 alling Edge of Supply Vc1-0.30(V¢-0.20 [ V-0.10|  V
Over Discharge Threshold vy, Detect Falling Edge of Supply 2220 2300 7380 v
Voltage Voltage
Over Discharge Release Voltage \/5 B(e);f:;eRlsmg Edge of Supply Vpi1-0.08 Vo |Vpt0.08] V
Over Charge Delay Time te Vpp =3.6V to 4.5V 0.700 1.000 1.300 s
Over Discharge Delay Time to Vpp =3.6Vt0 2.2V 87.5 125.0 162.5 ms
) . Detect Rising Edge of “VN” Pin
Over Current Level 1 Detection Voo, Voltage (D, Response with toc; 110 130 150 mV
Voltage .
Delay Time)
l . Detect Rising Edge of “VN”
\O/:)/ira (:;urrent Level 2 Detection Voes Pin Voltage (D, Response 400 490 600 mV
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f“VN” Pin Volt D
Short Circuit Detection Voltage Vot © 1n. oltage (Do, Vop=L7 | Vpp—=13 | Vpp=09 | VvV
Response with t . Delay
Time)
Over qurent Level 1 Detection toer Vpp =3.0V 56 80 10.4 ms
Delay Time
) Room Temp. = 1.4 2.0 2.6 ms
gvler ?[‘I'H'I'ent Level 2 Detection tocs Low or High Temp. => 11 20 34 ms
elay Time Vyp = 3.0V
Short Circuit Detection Delay t Vi =3.0V 10 50 us
Time
Detect Rising Edge of “D,,”
Charger Detection Voltage Veur Pin Voltage -2.0 -1.3 -0.6 A%
(when VD1 < VDD < VDz)
C,, High Resistance Level R Vop =33V 1 2 10
i esistance Leve
o I e, =3.0V ;VN=0V ke
C,. Low Resistance Level R Vop =45V 150 | 602 | 2,380
ow Resistance Leve
O 1C,, =05V VN=0V : ke
D, High Resistance Level R Vop =35V 2.5 50 | 100
i esistance Leve
o THE POH D 3.0V ;VN=0V ' ' O] ke
D,, Low Resistance Level R Voo =18V 25 | 50 | 100
ow Resistance Leve
POL 1D, =0.5V ;VN=1.8V ' ' ' ke
Internal Resistance between VN
R o Vo =1.8V ; VN=0V 100 300 900 kQ
and Vg,
Internal Resistance between VN _ . _
and GND Ryng | Vop =3.5V; VN=3.5V 50 150 300 kQ
,/ oY TS IR A [l e Wl
- TR E Rl -
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Advanced Analog Technology, Inc.

AATR64(0 Series

AAT8640J DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Vg 52;?:;515“1% Edge of Supply 4230 4280 4330 v
Over Charge Release Voltage Ve 53?:;: alling Edge of Supply | ' 30 | v¢-0.20 |Ver0.10] v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2201 2281 2361 v
Voltage Voltage
Over Discharge Release Voltage Vi, B:f:;;{lsmg Edge of Supply Vpi-0.08 Vbi Vp+0.08 A\
lover Charge Delay Time te, | Vop =3.6V104.5V 0700 | 1000 [ 1300 | s
Over Discharge Delay Time to Vpp =3.6Vto 2.2V 87.5 125.0 162.5 ms
) . Detect Rising Edge of “VN” Pin
82)’;’;1 iurrent Level 1 Detection Vo Voltage (D, Response with toc; | 180 200 220 mv
g Delay Time)
i . Detect Rising Edge of “VN”
32)1;:; (:;urrent Level 2 Detection Veoes Pin Voltage (D, Response 400 510 600 mV
& with tocp Delay Time)
Vpp =3.0V, Detect Rising Edge
f“VN” Pin Volt D
Short Circuit Detection Voltage Vhort ° 1n. oltage (Do, Vop=17 | Vpp=13 | V=09 \Y%
Response with t, . Delay
Time)
Over Current Level 1 Detection Vpp =3.0V
t DD
Delay Time ocl 5.6 8.0 10.4 ms
) Room Temp. = 2.0 2.6 ms
gvler %grrent Level 2 Detection toes Low or High Temp. => 20 34 ms
elay Time V,, = 3.0V
Short Circuit Detection Delay fho Vpp =3.0V 10 50 us
Time
Detect Rising Edge of “D . ”
Charger Detection Voltage Veur Pin Voltage (when Vp; < Vpp < -2.0 -1.3 -0.6 A%
Vi)
C,. High Level Resist R Voo =35V 1 2 10
i evel Resistance
o 1 o 1C,, =3.0V ;VN=OV ke
C.. Low Level Resist R Vop =45V 150 602 | 2380
ow Level Resistance .
o O C,, =05V VN=0V ’ ka2
D,, High Level Resist R Vop =33V 2.5 5.0 10.0
i evel Resistance
o 1 POH 1D =3.0V;VN=0V ' ' 0| ke
D,, Low Level Resist R Voo =18V 2.5 5.0 10.0
ow Level Resistance
out POL 1D, =0.5V ;VN=1.8V ' ' ' k
Internal Resistance between VN
Rup |V =1.8V; VN=OV 100 300 900 | kQ
and Vi,
Internal Resistance between VN
R Vyp =3.5V ; VN=3.5V
and GND VNG DD ’ 50 150 300 kQ
AN ol o frN A el TN =
- TIPRHER G E R il -
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Advanced Analog Technology, Inc.

AATR64(0 Series

AAT8640K DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Vei \]Z/)Oelttzcgtensmg edge of supply 4.20 4.25 4.30 v
Over Charge Release Voltage Ve \]?()el‘ttzczgtefalllng edge of supply Vci1-0.3 Vci1-0.2 | V¢i-0.1 A%
Over Discharge Threshold Vo, Detect falling edge of supply 2201 2081 2361 v
Voltage voltage
Over Discharge Release Voltage Vb2 \]Z/)Oelttzcgtensmg edge of supply Vpi10.5 | Vp+0.6 | Vp,+0.7 A%
Over Charge Delay Time tel Vpp =3.6Vto 4.5V 0.700 1.000 1.300 s
Over Discharge Delay Time to Vpp =2.8Vto 2.2V 87.5 125 162.5 ms
. Detect Rising Edge of “VN” Pin 80 100 120 mV
Over Current Level 1 Detection Voo, Voltage (D, Response with toc;
Voltage )
Delay Time)
l . Detect Rising Edge of “VN” 400 480 600 mV
\O/:)/ira (:;urrent Level 2 Detection Voes Pin Voltage (D, Response
& with tocp Delay Time)
Vip =3.0V, Detect Rising Edge| V,p,—1.7 [ Vpp—13 [ Vpp—09 v
f“VN” Pin Volt D
Short Circuit Detection Voltage Voort © 1n. oltage (D,
Response with t . Delay
Time)
Over Current Level 1 Detection t Vpp =3.0V 5.6 8.0 10.4 ms
Delay Time ot
) Room Temp. = 1.4 2.0 2.6 ms
gvler ?[‘I'H'I'ent Level 2 Detection toc Low or High Temp. => 1.1 2.0 3.4 ms
elay Time V,, =3.0V
Short Circuit Detection Delay ¢ Vi =3.0V 10 50 (S
Time short
Ch Detection Volt v Detect rising edge of “D ,,” pin 20 13 0.6 v
arger Detection Voltage CHR voltage(when Vo, < Vo< Vo) 2. -1. -0.
C,. High Level Resist R Voo =35V 1 2 10 | Kk
i evel Resistance
o T8 con e, =3.0V;VN=0V
C.. Low Level Resist R Vop =45V; 150 602 | 2380
ow Level Resistance
out o C,,=0.5V;VN=0V ’ ko
D,, High Level Resist R Vop =35V 2.5 5.0 100 | k
i evel Resistance . . .
ou 18 POt 1D, =3.0V;VN=0V ¢
D,, Low Level Resist R Voo =18V 2.5 5.0 10.0
ow Level Resistance
pot D, =0.5V;VN=1.8V ' ' ' ke
Internal Resistance Between VN
R o Vip =1.8V ; VN=0V 100 300 900 kQ
and Vg,
Internal Resistance Between VN
R Vpp =3.5V ; VN=3.5V
and GND VNG DD ’ 50 150 300 kQ
NN TS 7y 4 E[ "N =
- T R DR R L R -
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Advanced Analog Technology, Inc.

AATR64(0 Series

SUMMARY OF AAT8640 DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL DEVICE MIN TYP MAX | UNIT
Vi AAT8640A 4.275 4.325 4.375 A%
AAT8640B 4.30 4.35 4.40 A%
AAT8640C 4.25 4.3 4.35 A\
AAT8640D 4.23 4.28 4.33 \%
AAT8640E 4.23 4.28 4.33 \%
Over Charge Threshold Voltage AAT8640F 4.275 4.325 4.375 v
AAT8640G 4.3 4.35 4.4 \%
AAT8640H 4.25 43 4.35 \%
AAT86401 4.25 4.3 4.35 \%
AAT8640J] 4.23 4.28 4.33 v
AAT8640K 4.20 4.25 4.30 \%
Ve AAT8640A Vci1-0.35 | Vi-0.25 | Vi-0.15 \%
AAT8640B Vci1-0.3 Vci1-0.2 Vci-0.1 v
AAT8640C Vci1-0.3 V1-0.2 Vc1-0.1 A%
AAT8640D Vci1-0.3 Vc1-0.2 Vci1-0.1 \%
AAT8640E Vci1-0.3 V1-0.2 Vc1-0.1 A%
Over Charge Release Voltage AAT8640F Vci-0.35 | V=025 | V-0.15 A%
AAT8640G Vci1-0.3 V1-0.2 Vc1-0.1 A%
AAT8640H Vci1-0.3 Vc1-0.2 Vci1-0.1 \%
AAT86401 Vci1-0.3 V1-0.2 Vc1-0.1 A%
AAT8640] Vci1-0.3 Vei1-0.2 Vci-0.1 v
AAT8640K Vci1-0.3 V¢1-0.2 Vci1-0.1 \%
Vb1 AAT8640A 2.420 2.5 2.580 \%
AAT8640B 2.220 2.3 2.380 \%
AAT8640C 2.220 2.3 2.380 v
AAT8640D 2.201 2.281 2.361 \%
) AAT8640E 2.201 2.281 2.361 \%
Over Dls%‘alrtge Threshold AAT8640F 2.420 2.5 2.580 v
oTase AAT8640G 2.220 2.3 2.380 v
AAT8640H 2.220 2.3 2.380 \%
AAT86401 2.220 2.3 2.380 A%
AAT8640] 2.201 2.281 2.361 \%
AAT8640K 2.201 2.281 2.361 \%

IR IR
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Advanced Analog Technology, Inc.

AATR64(0 Series

SUMMARY OF AAT8640 DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL DEVICE MIN TYP MAX | UNIT
Vi AAT8640A Vpi+0.3 | Vpit0.4 | Vpi+0.5 \Y
AAT8640B Vpi+0.6 | Vp+0.7 | Vpi+0.8 Vv
AAT8640C Vp;-0.08 Vi Vpi1+0.08 \%
AAT8640D Vp;-0.08 Vi Vp;+0.08 \%
AAT8640E Vpi+0.5 | Vp+0.6 | Vpi+0.7 Vv
Over Discharge Release Voltage AAT8640F Vp110.3 Vpit0.4 Vpi1+0.5 v
AAT8640G Vpi+0.6 | Vpi+0.7 | Vpi+0.8 \%
AAT8640H Vp;-0.08 Vi Vp,+0.08 \%
AAT8640I1 Vp;-0.08 Vi Vp,+0.08 Vv
AAT8640J Vp;-0.08 Vbi Vp+0.08 Vv
AAT8640K Vpi+0.5 | Vpi+0.6 | Vpi+0.7 \%
te AAT8640A 0.700 1 1.300 S
AAT8640B 0.088 0.125 0.163 S
AAT8640C 0.700 1 1.300 S
AAT8640D 0.700 1 1.300 s
AAT8640E 0.700 1 1.300 S
Over Charge Delay Time AAT8640F 0.700 1 1.300 s
AAT8640G 0.088 0.125 0.163 S
AAT8640H 0.700 1 1.300 s
AAT8640I 0.700 1 1.300 S
AAT8640J 0.700 1 1.300 S
AAT8640K 0.700 1 1.300 S
tpy AAT8640A 87.5 125 162.5 ms
AAT8640B 22.4 32 41.6 ms
AAT8640C 87.5 125 162.5 ms
AAT8640D 87.5 125 162.5 ms
AAT8640E 87.5 125 162.5 ms
Over Discharge Delay Time AAT8640F 87.5 125 162.5 ms
AAT8640G 224 32 41.6 ms
AAT8640H 87.5 125 162.5 ms
AAT8640I 87.5 125 162.5 ms
AAT8640J 87.5 125 162.5 ms
AAT8640K 87.5 125 162.5 ms
7N e BT 7 A =
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Advanced Analog Technology, Inc.

AATR64(0 Series

SUMMARY OF AAT8640 DETECTION VOLTAGE AND DELAY TIME (25C)

PARAMETER SYMBOL | DEVICE MIN TYP | MAX [UNIT
Voo AATS640A 130 150 170 mv

AATS640B 130 150 170 mv

AATS640C 80 100 120 mv

AATS640D 110 130 150 mv

AATS640E 80 100 120 mv

OE‘Z;E?ET,&Z; ! AAT8640F 80 100 120 mv
AATS640G 180 200 220 mv

AATS640H 130 150 170 mv

AATS6401 110 130 150 mv

AATS640] 180 200 220 mv

AATS640K 80 100 120 mv

Voca AATS640A 400 500 600 mv

AATS640B 400 500 600 mv

AATS640C 400 480 600 mv

AATS640D 400 490 600 mv

AATS640E 400 480 600 mv

OE‘Z;E?ET,&Z;E AAT8640F 400 480 600 mv
AATS640G 400 510 600 mv

AATS640H 400 500 600 mv

AATS6401 400 490 600 mv

AATS640] 400 510 600 mv

AATS640K 400 480 600 mv

foct AATS640A 56 8 104 ms

AATS640B 28 4 52 ms

AATS640C 56 g 10.4 ms

AATS640D 56 8 10.4 ms

v Corrent Level 1 AATS640E 56 8 104 ms
QeCmmen 1 T TR T
AATS640G 28 4 52 ms

AAT8640H 56 g 10.4 ms

AATS6401 56 8 104 ms

AATS640] 56 8 104 ms

AATS640K 56 g 10.4 ms

PR R R E L ] -
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AATR64(0 Series

TIMING CHART

AAT8640 (CHARGE AND DISCHARGE)
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AATR64(0 Series

Advanced Analog Technology, Inc.

AAT8640 (UNUSUAL CHARGE CURRENT, OVER CURRENT, SHORT
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"ﬂ'l'l Advanced Analog Technology, Inc.

AATR64(0 Series

TYPICAL APPLICATION

Li
Battery
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ﬁ:r Advanced Analog Technology, Inc.

AATR64(0 Series

PACKAGE DIMENSION

-
I
|
+__

-

b (5x)

WITH PLATING

¢l

/////////

BASE METAL /__(b)%]

SECTION B-B

VIEW C

07(4)()

T

SEATING PLANET‘— — ——

62(4X)l__

Al

—

SEE VIEW C
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Advanced Analog Technology, Inc.

AATR64(0 Series

PACKAGE DIMENSION (CONT.)

NOTE:

SYMBOLS DIMENSIONS IN MILLIMETERS | DEMINSIONS IN INCHES
MIN TYP MAX MIN TYP MAX
A 1.05 1.20 1.35 0.041 0.047 0.053
Al 0.05 0.10 0.15 0.002 0.004 0.006
A2 1.00 1.10 1.20 0.039 0.043 0.047
b 025 | - 0.50 0.010 | ---—--- 0.020
bl 0.25 0.40 0.45 0.010 0.016 0.018
c 008 | - 0.20 0.003 | ------ 0.008
cl 0.08 0.11 0.15 0.003 0.004 0.006
D 2.70 2.90 3.00 0.106 0.114 0.118
E 2.60 2.80 3.00 0.102 0.110 0.118
El 1.50 1.60 1.70 0.059 0.063 0.067
L 0.35 0.45 0.55 0.014 0.018 0.022
L1 0.60 REF 0.024 REF
e 0.95 BSC 0.037 BSC
el 1.90 BSC 0.075 BSC
0 0° 5° 10° 0° 5° 10°
01 3° 5° 7° 3° 5° 7°
02 6° 8° 10° 6° 8° 10°

DIMENSION D DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.

MOLD FLASH, PROTRUSIONS OR GATE BURRS SHALL NOT EXCEED 0.20 MILLIMETERS PER SIDE.
DIMENSION E1 DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION.

INTERLEAD FLASH OR PROTRUSION SHALL NOT EXCEED 0.20MILLIMETERS PER SIDE.

THE PACKAGE TOP MAY BE SAMLLER THAN PACKAGE BOTTOM.

DIMENSION D AND E1 ARE DETERMINED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, INTERLEAD FLASH AND GATE BURRS, BUT
INCLUDING ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF THE MOLDED BODY.

THE SECTION B-B APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.08 MILLIMETERES AND
0.15 MILLIMETERS FROM THE LEAD TIP

LEAD FRAME MATERIAL: EFTEC-64T 1/2H OR H.

— BRI R R E L ] -
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ﬁ:r Advanced Analog Technology, Inc.

AATR64(0 Series

TAPE AND REEL

PACKING METHOD: 3,000PCS/REEL, 5 REELS/BOX

104.2
101.2

#17B.0£1.0
|
|
+02
58.0
$62.01.0
72.0£1.6°°

A
J

1.5+£0.3

SEE DETAIL "'A;

)
see om"B/!' 847 REEL COLOR : BLACK

I 3000PCS | TAPE SEALING _J
40PCS(MIN.Y 40PCS(MIN.)

25

@913.0£0.2 % 1.65
-— 15103

005
"
. H
120 S
o4
DETAIL A" 1.7 Ref DETALL 'B"
. ] I
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ﬁ:;r Advanced Analog Technology, Inc.

AATR64(0 Series

TAPE AND REEL (CONT.)

0000000000

OO0

i

SOT-25
4.0:See Note 1 2.0 See Note 6 @1 5316
02903 - S
LS $1.5+0.0
(MAX) / A —- .
: \ NN SN SNy
. \ \ \1J 1 U 1/ L )(_J 1 k.)( [} f
3 . S . 3.5:0.05
f 3_‘2 ‘ v ) ) ﬁ A ] A r*f( ” sy oy " See liote 8 B.Le0.3
L7 T L WL 1 A\ LS
o i /] LY L \
\
14 3.15 40 A— \ RO.3

SECTION A—A (TP.)

XXXXX £ 0.0025
XXXX + 0.006
XXX + 0.025
XX + 0.10
X + 0.25

UNIT: MILLIMETERS
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ﬁ Advanced Analog Technology, Inc.

AATR64(0 Series

ORDERING INFORMATION

AAT XXXXX-XX-X <

A A

Package Code 2

T=Taping Reel
R Blank=Tube or Tray
AAT Part Number >
Remark:
T=Taping Reel
PS.
Sot25->3,000pcs/reel
Package Code 1 R Blank=Tube
Sot25: S5 "
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