Advanced Analog Technology, Inc.

AATR66(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°Cto+85°C

® Small SOT26 Package

Temperature  Range:

PIN CONFIGURATION

TOP VIEW
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GENERAL DESCRIPTION

The AAT8660 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 AAT8660 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).

PR R € L

il -

- Advanced Analog Technology, Inc. -

Page 1 of 25 V2.0




Advanced Analog Technology, Inc.

AATR66(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.

AATR66(0 Series

PIN DESCRIPTION

PIN NO| NAME | 1/O DESCRIPTION
1 DI O |Discharge Control Pin which Connects to External MOSFET Gate
2 VN I [Voltage Detection Pin between VN and GND
3 Cou O |Charge Control Pin which Connects to External MOSFET Gate.
4 NULL > |Null Pad.
5 Voo I |Power Supply Input Pin
6 GND I  |Ground

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTICS SYMBOL VALUE UNIT
Supply Voltage Voo —0.3 t0 8.0 v
VN Pin Input Voltage Vin Vop =20 to Vi, +0.3 \Y4
D, Pin Output Voltage Viout —0.3t0 Vp, +0.3 \Y
C,. Pin Output Voltage Vo V=03 to V,,+0.3 A%
Power Dissipation P, 150 mW
Operating Temperature Range T —40 to +85 °C
Storage Temperature Range Torage —40 to+125 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER TEST CONDITION MIN MAX UNIT
Voltage Defined as V,
Supply Voltage, V pDb 1.5 7.0 \Y
pply g DD to GND
D, Output Voltage GND Vib \
C,. Output Voltage VN Voo v

OPERATION VOLTAGE AND OPERATION CURRENT

PARAMETER TEST CONDITION MIN TYP | MAX | UNIT
Supply Current at Normal Operation Vpp =3.3V; VN=0V; GND=0V 30 6.0 LA
Mode ) )
Standby Current at Power Down Mode - - 0.1 pA

Operation Voltage between V, and
VN

1.5 20.0 A%
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660A 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 kQ
¢ g COH VN = 0V
C,. Low Level Resist R Voo =43V 150 602 | 2,380
ot Low Level Resistance CoL C.. —0.5V;VN=0V , kQ
. . Vop =35V ;D =3.0V;
D,, High Level Resistance Rpon VITI): oV ' 2.5 5.0 10.0 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 Vyp =3.5V; VN=3.5V
and GND VNG DD ; 10 20 40 kQ
NN TS IR A E »,—\ -
- TR E Rl -
- Advanced Analog Technology, Inc.—
Page 4 of 25 V2.0




Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660B 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
82)’;’;1 iurrent Level I Detection| v Iyoltage (D, Response with toc1| 130 150 170 mvV
g Delay Time)

Detect Rising Edge of “VN”

Over Current Level 2 Detection Veoes Pin Voltage (D, Response 400 500 600 mV

Voltage ) 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—L7 | Vpp—13 | V=09 \Y%
Response with t, . Delay
Time)
Over Current Level 1 Detection
t Vpp =3.0V
Delay Time ocl DD 2.8 4.0 52 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler %grrent Level 2 Detection toes Low or High Temp. => 1.1 2.0 3.4 ms
elay Time V,, =3.0V
Short Circuit Detection Delay o Vo, =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)

Vpp =35V ;Coyr =3.0V;

C,. High Level Resistance Rcon VN =0V 1 2 10 kQ
. Vo =4.5V;
C,. Low Level Resistance Reoo Co 05V :VN<0V 150 602 2,380 kQ
our — V- > -
D,, High Level Resistance R pon X;)\]])_=03\~/5V »Dou =30V 2.5 5.0 10.0 kQ
. Vpp =1.8V;
D, Low Level Resistance Rpor D —05V:VN<l8V 2.5 5.0 10.0 kO
out — Y > -
Internal Resist t VN
nternal Resistance between R o Vi, =1.8V: VN=0V 100 300 900 KO
and Vi,
Internal Resistance between VN
R Vpp =3.5V; VN=3.5V
and GND VNG DD ; 10 20 40 kQ
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660C DETECTION VOLTAGE AND DELAY TIME (25C)

PARAMETER SYMBOL TEST CONDITION MIN | TYP MAX JUNIT
Over Charge Threshold Voltage Ve, Bzif:;flsmg Edge of Supply | 4550 | 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 \/5 B(e);f:;eRlsmg Edge of Supply Vpi1-0.08 Vi Vp+0.08 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; 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 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 20 34 ms
elay Time V,, =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 Vop =33V 1 2 10
i evel Resistance
o I ot e, =3.0V; VN =0V ke
C,. Low Level Resist R Vop =45V 150 | 602 | 2,380
ow Level Resistance
cor C,, =0.5V;VN=0V ’ ke
D,, High Level Resist R Vop =3V 2.5 5.0 10.0
o High Level Resistance ) ) )
‘ P D, =3.0V;VN=0V ke
. Viop =1.8V;
D, Low Level Resistance Rpor 2.5 5.0 10.0 kQ
D, =05V;VN=18V
Internal Resistance between VN
R o Vpp =1.8V; VN =0V 100 300 900 kQ
and Vg,
Internal Resistance between VN _ . _
and GND Ryxe Vpp =3.5V; VN =35V 10 20 40 kQ
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660D 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;)\]IJ= 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 ; 10 20 40 kQ
AN ol o frN A el TN =
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660E 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 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 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 b T ’ 2.5 5.0 10.0
' "t 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 Ryxe Vpp =3.5V; VN=35V 10 20 40 kQ
NN TS IR A E »,—\ -
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660F 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; VN=3.
ind GND NG Vpp =3.5V ; VN=3.5V 10 20 40 kQ
AN e o I A TED N T
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660G 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
82)’16; (éurrent Level 1 Detection Voar Voltage (D, Response with toc 180 200 220 mV
& Delay Time)
l . Detect Rising Edge of “VN”
\O/:)/letra (:;urrent Level 2 Detection Vos 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 Vot © 1n. oltage (D, Vop—17 | Vpp—13 | V;p,—09 \Y
Response with t . Delay
Time)
Over Current Level 1 Detection
t Vpp =3.0V
Delay Time ocl DD 2.8 4 5.2 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 Vyp = 3.0V
Short Circuit Detection Delay o V., =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 Resistance Level R Voo =35V 1 2 10
i esistance Leve
o I O lC,, =3.0V ;VN=0V ke
C., Low Resistance Level R Vop =45V 150 | 602 | 2,380
ow Resistance Leve
O 1C,, =05V VN=0V : kQ
D,, High Resistance Level R Vop =33V 2.5 50 | 100
i esistance Leve
ou 18 POt D 3.0V ;VN=0V ‘ ' ‘ ke
D,, Low Resistance Level R Voo =18V 25 50 | 100
ow Resistance Leve
Pt D, =0.5V;VN=18V ' ' ' kQ
Internal Resistance between VN
Ruyw | Vop =1.8V; VN=0V 100 300 900 kQ
and Vg,
Internal Resistance between VN _ . _
and GND Ryxe Vpp =3.5V; VN=3.5V 10 20 40 kQ
,/ oY TS IR A [l e Wl
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660H 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 | 2,380
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
o Pt 1D, =0.5V;VN=1.8V ' ' ' ka2
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 5 10 20 40 kQ
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT86601 DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX |UNIT
Over Charge Threshold Voltage Ve, Bzifgglsmg Edge of Supply | 4550 | 4300 | 4350 | v
Over Charge Release Voltage Ve Bce);f:;el: 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 2380 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 toc Low or High Temp. => 1.1 20 3.4 ms
elay Time V,, =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 =35V 1 2 10
i esistance Leve
ou 18 CoH e =3.0V ;VN=0V ke
C,. Low Resistance Level R Vop =45V 150 | 602 | 2,380
ow Resistance Leve
cor C,, =0.5V;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 Vpp =1.8V ; VN=0V 100 300 900 kQ
and Vg,
Internal Resistance between VN _  UN—
and GND Ryxe Vpp =3.5V; VN=3.5V 10 20 40 kQ

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

AATR66(0 Series

AAT8660J DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Va Bzﬁiglsmg Edge of Supply 4.230 4.280 4.330 v
Over Charge Release Voltage Ve, Bzif:;a”mg Edge of Supply | v 030 | Ver-0.20 [Ver-0.10| v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2201 2081 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 =3.6Vt04.5V 0700 | 1000 [ 1300 | 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
82;?;1 Ceurrent Level I Detection Voo Voltage (D, Response with toc 180 200 220 mV
8 Delay Time)
i . Detect Rising Edge of “VN”
32)1;:; (:;urrent Level 2 Detection Voes 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 8.0 104 ms
) Room Temp. = 2.0 2.6 ms
gvler %grrent Level 2 Detection tocs Low or High Temp. = 2.0 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 Venr Pin Voltage (when Vp; < Vpp < -2.0 -1.3 -0.6 v
Vo)
C,. High Level Resist R Voo =33V 1 2 10
igh Level Resistance
o 1 o 1C,, =3.0V ;VN=OV ke
C,. Low Level Resist R Vop =43V 150 602 | 2,380
ow Level Resistance ,
o O C,, =05V VN=0V ’ ke
D,, High Level Resist R Vop =35V 2.5 5.0 10.0
igh Level 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 ' ' ' ke
Internal Resistance between VN
Rup |V =1.8V; VN=OV 100 300 900 kQ
and Vi,
Internal Resistance between VN
R Vpp =3.5V ; VN=3.5V
and GND VNG DD 5 10 20 40 kQ
AN ol o frN A el TN =
- TIPRHER G E R il -
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660K DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX |UNIT
Over Charge Threshold Voltage Vo Bzifgéflsmg Edge of Supply 420 495 430 v
Over Charge Release Voltage Ve, Detect Falling Edge of Supply Vci-0.3 | Vei-0.2] Vi-0.1 A\
Voltage
Over Discharge Threshold v Detect Falling Edge of Supply 2.201 2.281 | 2.361 v
Voltage o Voltage
Over Discharge Release Voltage vy, Detect Rising Edge of Supply Vpi+0.5 | Vp+0. | Vp,+0.7 A\
Voltage 6
Over Charge Delay Time to Vpp =3.6V to 4.5V 0.700 1.000 [ 1.300 s
Over Discharge Delay Time th Vpp =3.6V t0 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)
I . Detect Rising Edge of “VN” 400 480 600 mV
\O/Zira Surrent Level 2 Detection Voca Pin Voltage (D, Response with
8 tocp Delay Time)
Vpp =3.0V, Detect Rising Edge of | Vpp=1.7 | Vpp —1{ V=09 V
Short Circuit Detection Voltage Vort “VN” Pin Voltage (D, Response
with tg . Delay Time)
Over Current Level 1 Detection t Vop =3.0V 5.6 8.0 10.4 ms
Delay Time ot
) Room Temp. = 2.0 2.6 ms
](;Vler ;I'urrent Level 2 Detection toe Low or High Temp. = 2.0 34 ms
elay Time Vyp = 3.0V
Short Circuit Detection Delay Time tport Vo =3.0V 10 50 os
ch Detection Volt v Detect Rising Edge of “D_,,” Pin 20 13 0.6 v
arger etection YoTlage c Voltage (when Vp; <Vpp<Vp,) - o e
C,. High Level Resist R Vop =33V 1 2 10 | xQ
i evel Resistance
o T8 con e, =3.0ViVN=0V
C,. Low Level Resist R Vop =43V 150 | 602 | 2380 | k@
ow Level Resistance
cor C,, =0.5V ;VN=0V
D,, High Level Resist R Vop =35V 25 | 50 | 100 | ke
i evel Resistance
o T PO D, =3.0V ;VN=0V ' ' '
D,, Low Level Resist R Vop =18V 2.5 50 | 100 | ke
ow Level Resistance
pot D,, =0.5V;VN=1.8V ‘ ‘ ‘
Internal Resistance between VN and
W Ry | Vop =1.8V; VN=OV 100 300 | 900 | kO
VDD
gllt\?]r)nal Resistance between VN and R g V., =3.5V ; VN=3.5V 10 20 40 KO
,/ oY TS IR A c »,—\ -
- TR E Rl -
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Advanced Analog Technology, Inc.

AATR66(0 Series

SUMMARY OF AAT8660 DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL DEVICE MIN TYP MAX | UNIT
Ve AATS660A 4275 4325 | 4.375 v
AAT8660B 4.30 435 4.40 v
AAT8660C 4.25 43 435 \Y%
AAT8660D 4.23 4.28 4.33 v
AAT8660E 4.23 4.28 433 \Y%
Over Charge Threshold Voltage AAT8660F 4.275 4.325 4.375 \%
AAT8660G 43 435 4.4 v
AATS660H 4.25 43 435 v
AATS6601 4.25 43 435 \Y%
AATS660] 4.23 4.28 4.33 v
AAT8660K 4.20 4.25 4.30 \Y%
Ve AATS660A Vo035 | Va-025[Ve-0.15] v
AATS660B Vor-03 | Va02 | Va0l |V
AAT8660C Var03 | Va02 | Va0l | v
AATS660D Vor-03 | Va02 | Va0l |V
AATS8660E Va-03 | Va02 | Va0l | v
Over Charge Release Voltage AAT8660F Vci-0.35 Vci-0.25 | Vei-0.15 A%
AAT8660G Va-03 | Va02 | Va0l | v
AATS660H Vor-03 | Va02 | Va0l |V
AAT86601 Va-03 | Va02 | Va0l | v
AAT8660] Vor-03 | Va02 | Va0l |V
AAT8660K Va-03 | Va02 | Va0l | v
Vo, AAT8660A 2.420 2.5 2.580 v
AAT8660B 2.220 2.3 2.380 \Y%
AAT8660C 2.220 23 2.380 v
AAT8660D 2.201 2281 | 2.361 v
_ AATS660E 2.201 2281 | 2361 v
Over Dlsc\?alrtge Threshold AAT8660F 2.420 25 | 2580 | V
orage AAT8660G 2.220 23 | 2380 | V
AATS8660H 2.220 2.3 2.380 \Y%
AATS6601 2.220 23 2.380 v
AAT8660J 2.201 2281 | 2361 v
AAT8660K 2.201 2281 | 2361 v
R o1 U s 74 e R T
— 7 PTIEA FR -
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Advanced Analog Technology, Inc.

AATR66(0 Series

SUMMARY OF AAT8660 DETECTION VOLTAGE AND DELAY TIME (25°C)

PARAMETER SYMBOL DEVICE MIN TYP MAX UNIT
Vi AATR660A Vpi+0.3 | Vp,+0.4 Vpi10.5 Vv
AAT8660B Vpit0.6 | Vp,+0.7 Vpi10.8 \%
AAT8660C Vpi-0.08 Vi Vpi+0.08 v
AAT8660D Vpi-0.08 Vb1 Vpi+0.08 \Y
. AAT8660E Vpi+0.5 | Vp+0.6 Vpi+0.7 \%
Over Dlifgﬁ;ggz Release AATR660F Vor03 Vorr0.4 Vorr05 vV
AAT8660G Vpi+0.6 | Vp+0.7 Vpi+0.8 v
AAT8660H Vpi-0.08 Vb1 Vpi+0.08 \Y
AAT86601 Vpi-0.08 A Vpi+0.08 \Y%
AAT8660J Vp;-0.08 Vb1 Vp;10.08 \Y%
AAT8660K Vpi+0.5 | Vp+0.6 Vpi+0.7 v
tcl AAT8660A 0.700 1 1.300 S
AAT8660B 0.088 0.125 0.163 S
AAT8660C 0.700 1 1.300 S
AAT8660D 0.700 1 1.300 S
AAT8660E 0.700 1 1.300 s
Over Charge Delay Time AATR660F 0.700 1 1.300 s
AAT8660G 0.088 0.125 0.163 s
AAT8660H 0.700 1 1.300 S
AAT86601 0.700 1 1.300 S
AAT8660J 0.700 1 1.300 S
AAT8660K 0.700 1 1.300 S
tp AAT8660A 87.5 125 162.5 ms
AAT8660B 224 32 41.6 ms
AAT8660C 87.5 125 162.5 ms
AAT8660D 87.5 125 162.5 ms
AAT8660E 87.5 125 162.5 ms
Over Discharge Delay Time AATR660F 87.5 125 162.5 ms
AAT8660G 224 32 41.6 ms
AAT8660H 87.5 125 162.5 ms
AAT86601 87.5 125 162.5 ms
AAT8660J 87.5 125 162.5 ms
AAT8660K 87.5 125 162.5 ms
s -1 . 7 g
~ TIRIIE R ARG E L ] -
- Advanced Analog Technology, Inc.—
Page 16 of 25 V2.0




Advanced Analog Technology, Inc.

AATR66(0 Series

SUMMARY OF AAT8660 DETECTION VOLTAGE AND DELAY TIME (25C)

PARAMETER SYMBOL DEVICE MIN TYP MAX UNIT
Voor  |AATS660A 130 150 170 mv

AATS660B 130 150 170 mV

AATS660C 30 100 120 mv

AAT8660D 110 130 150 mV

AAT8660F 80 100 120 mV

O]V)zliecc‘;fzn\t/gl‘::; ! AATS660F 30 100 120 mV
AATS660G 180 200 220 mv

AAT8660H 130 150 170 mV

AATS6601 110 130 150 mV

AAT8660] 180 200 220 mV

AAT8660K 30 100 120 mv

Vo  |AAT8660A 400 500 600 mV

AATS660B 400 500 600 mV

AATS660C 400 480 600 mv

AAT8660D 400 490 600 mV

AAT8660F 400 480 600 mV

O};zz;ztz%ﬁ;;iz AATS660F 400 480 600 mV
AATS660G 400 510 600 mv

AAT8660H 400 500 600 mV

AATS6601 400 490 600 mV

AAT8660] 400 510 600 mv

AATS660K 400 480 600 mv

o1 |AATS660A 5.6 8 10.4 ms

AAT8660B 28 4 52 ms

AATS660C 5.6 8 10.4 ms

AAT8660D 5.6 8 10.4 ms

AAT8660F 5.6 8 10.4 ms

g;zzgg:}gfg;yeﬁnt AAT8660F 5.6 8 10.4 ms
AATS660G 28 4 52 ms

AAT8660H 5.6 8 10.4 ms

AAT86601 5.6 8 10.4 ms

AAT8660] 5.6 8 10.4 ms

AAT8660K 5.6 8 10.4 ms

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

AATR66(0 Series

TIMING CHART

AAT8660 (CHARGE AND DISCHARGE)
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AATR66(0 Series

Advanced Analog Technology, Inc.

AAT8660 (UNUSUAL CHARGE CURRENT, OVER CURRENT, SHORT

TIMING CHART
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"ﬂ'l'l Advanced Analog Technology, Inc.

AATR66(0 Series

TYPICAL APPLICATION

Li
Battery

R,
100Q2
C IJI_I_I
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_A'I'l Advanced Analog Technology, Inc.

AATR66(0 Series

PACKAGE DIMENSION

K

DETAL A

SEATIMG PLANE

A1

- ra
Fa
e
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X ]
II ;l @ R |
1° U: { - |
: BALGE PLANE i
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ﬁ;r Advanced Analog Technology, Inc.

AATR66(0 Series

PACKAGE DIMENSIONS (CONT.)

VARIATION (ALL DIMENSIONS SHOWN IN MILLIMETERYS)

SYMBOL | MIN |TYP | MAX
e e e 1.45
Al | woeem | e 0.15
A2 090 | 1.15 | 1.30
b 030 | ------ 0.50
C 0.08 | ------ 0.22
D 2.90 BSC
E 2.80 BSC
El 1.60 BSC
e 0.95 BSC
el 1.90 BSC
L 030 | 045 | 0.60
L1 0.60 REF
L2 0.25 BSC
R 0.10 | —mooom | —momm-
R1 0.10 | ------ 0.25
0 0° 40 g0
01 5° 10° 15°
NOTE:

1 JEDEC OUTLINE: MO-178 AB

— BRI R R E L ] -
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ﬂ Advanced Analog Technology, Inc.

AATR66(0 Series

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

#17B.0+1.0
|
|
53
8.0
862.011.0

\
D 15503

w? 8.4-ve REEL COLOR : BLACK

nnnnnnnnnnnnnn

| 3000PCS | TAPE SEALING ‘
40PCS{MIN.) 40PCS{MIN.)

25

@13.0£0.2 % 1.65
r’

005
QF
(=)
120° ?3.’
[
DETAIL"'A"” 1.7 Ref DETALL "'B"
. ] I
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ﬁ:;r Advanced Analog Technology, Inc.

AATR66(0 Series

TAPE AND REEL (CONT.)

7O O0O0O0OO0OO0OO0O O
1

[SI=SIIsI=)

—

0.2:0.03

RO.3 :

(MaAX. | / {
| DB
 \s N o 5 ( ’

\ N N . N
) ) 3.5:0.05
! 3_*1 l <> ” CJ‘ ﬁ (} 1 (} {5/1 ﬁ S . »See Iiote 6 B.Dx0.3
Y T
14 3.15 b | A— L
SECTION A—A_ P
XXXXX + 0.0025
X. XXX + 0.006
XXX + 0.025
X.X + 0.10
X + 0.25

UNIT: MILLIMETERS
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ﬁ Advanced Analog Technology, Inc.

AATR66(0 Series

PART MARKING

PREVIOUS SOT26 TOP MARKING

AXXX

NOTE: SOT26 HAS NO BACK MARKING.

CURRENT SOT26 TOP MARKING

AXX

ORDERING INFORMATION

AAT XXXXX-XX-X <

A A

Package Code 2
T=Taping Reel
Blank=Tube or Tray

Y

AAT Part Number

Remark:

T=Taping Reel

PS.
Sot26->3,000pcs/reel

Package Code 1
Sot26: S3

Blank=Tube

Y
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