Advanced Analog Technology, Inc.

AAT8866(0 Series

ONE-CELL LI-ION BATTERY PROTECTION IC

FEATURES
® Jdeal for One-Cell Rechargeable Li-Ion
Battery Packs

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

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

® Wide Operating
-40°Cto+85C

® Small SOT26 Package

Temperature  Range:

PIN CONFIGURATION

TOP VIEW
D, 1 | O | |6onp
W [ | |5 Voo
Co 3] | | Januie

(SOT26)

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 Vc»
(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 V,

(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 Vp,

out

(Over-Discharge Release Voltage).

- Advanced Analog Technology, Inc.—
Page 1 of 24 V1.0




|
1 I | Advanced Analog Technology, Inc.

AAT8866(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_, pin will switch to a low level

out

after a delay timetyq,. If the load is removed

from battery pack, the output of D , will

change to a high level again.

The mechanism of short circuit protection is

BLOCK DIAGRAM:

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 of D,

pin will move to the low level after a delay
time tg ot » and the output of D, level will

change to high when the load is removed from

battery pack.
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Advanced Analog Technology, Inc.

AATR660 Series

PIN DESCRIPTION

PIN NO| NAME | 1/0O DESCRIPTION
1 D,. 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 Vo —0.3 t0 8.0 A%
VN Pin Input Voltage Vin Vpp =20 to Vp, +0.3 \Y
D, Pin Output Voltage Viout -03to Vp, +0.3 \Y
C,. Pin Output Voltage V ot Vin —0.3 to V, +0.3 A%
Power Dissipation P, 150 mw
Operating Temperature Range T —40 to +85 C
Storage Temperature Range Tiorage —40 to+125 C
RECOMMENDED OPERATING CONDITIONS
TEST CONDITION MIN MAX UNIT
Voltage Defined as V
Supply Volt Vv bp 1.5 7.0 \%
upplyvoTase Yop to GND
D, Output Voltage GND Voo \
C,. Output Voltage VN Voo \Y%
OPERATION VOLTAGE AND OPERATION CURRENT
PARAMETER TEST CONDITION MIN TYP | MAX | UNIT
i/}lg([i);y Current at Normal Operation Voo =3.3V; VN=0V; GND=0V 30 6.0 LA
Standby Current at Power Down Mode - 0.1 pA
Operation Voltage between V, and 15 20.0 v
VN
- Advanced Analog Technology, Inc.—
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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 Chal‘ge Threshold VOltage VCI \D]Ztlf:;;{ISlng Edge of SuPply 4275 4.325 4375 \Y4
Over Charge Release Voltage Ve \D/Ztlf:;: alling Edge of Supply |y 35| vi-0.25 | ve-015 | v
Over Discharge Threshold v, Detect Falling Edge of Supply 2420 2500 7580 v
Voltage Voltage
Over Discharge Release Voltage Vi, \D,f)tlf:glsmg Edge of Supply 1y 103 | Vp+04 | Vpit0s |V
"Over Charge Delay Time to Vpp =3.6V to 4.5V 0.700 1.000 1.300 s
Over Discharge Delay Time tor Vpp =3.6V to 2.4V 87.5 125.0 162.5 ms
Over C 1 ) Detect Rising Edge of “VN” Pin
ver Current Level 1 Detection Voo, Voltage (D, Response with toc; 130 150 170 mv
Voltage .
Delay Time)
Level 2 D i Detect Rising Edge of “VN”
8:)/16; (éurrent eve etection Voes Pin Voltage (D, Response 400 500 600 mV
& with toc, Delay Time)
Vpp =3.0V, Detect Rising Edge
f*“VN” Pin Volt D
Short Circuit Detection Voltage Vihort © 1n. oltage (D, Vop—=17 | Vpp—-13 | Vpp—09 \Y
Response with tg . Delay
Time)
Over Current Level 1 Detection
t Vyp =3.0V
Delay Time ocl DD 5.6 8.0 10.4 ms
. Room Temp. = 1.4 2.0 2.6 ms
gvler (;l'lrrent Level 2 Detection toe Low or High Temp. = 1.1 20 3.4 ms
elay Time V,, =3.0V
;lilr(:lrg Circuit Detection Delay t, V,, =3.0V 10 50 s
Detect Rising Edge of “D,”
Charger Detection Voltage Veur Pin Voltage (when Vp, Vpp -2.0 -1.3 -0.6 \Y
Vo)
. . Vo =3.5V; C , =3.0V;
C,.. High Level Resistance R pp 7 Tout ’ 1 2 10
¢ H1g COH VN = 0V kQ
C,. Low Level Resist R Vop =43V 150 | 602 | 2380 | k
ot LOW Level Resistance coL C.. —0.5V:VN=0V , Q
. . Vpp =35V ;D , =3.0V;
D,, High Level Resistance R oD T Tou ’ 2.5 5.0 10.0
Y DOH VN = 0V kQ
D,, Low Level Resist R Voo =18V 25 5.0 10.0
ow Level Resistance
o pot D,, =0.5V;VN=1.8V ' ' ' ke
Internal Resistance between VN
R yao Vpp =1.8V; VN=0V 100 300 900 kQ
and Vo,
Internal Resistance between VN
R Vo =3.5V; VN=3.5V
and GND VNG DD ; 10 20 40 kQ
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Advanced Analog Technology, Inc.

AATR660 Series

AAT8660B DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX [UNIT
Over Charge Threshold Voltage Ve gztlf:;flsmg Edge of Supply 4300 | 4350 | 4400 | Vv
Over Charge Release Voltage Ve, gztli::;:alhng Edge of Supply Vci1-0.30 [ V-0.20| V¢;-0.10 A%
Over Discharge Threshold vy, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vo, gztlfséglsmg Edge of Supply Vpit0.6 | Vp;+0.7 | Vp,+0.8 VvV
Over Charge Delay Time tey Voo =3.6V to 4.5V 0.088 0.125 0.163 s
Over Discharge Delay Time to Vpp =3.6V to 2.4V 22.4 32.0 41.6 ms
) Detect Rising Edge of “VN” Pin
Over Current Level 1 Detection Voo, Voltage (D, Response with 130 150 170 mvV
Voltage .
t oy Delay Time)
Over C 12 ) Detect Rising Edge of “VN”
sztra eurrent Level 2 Detection Veoes Pin Voltage (D, Response 400 500 600 mV
g with toc, Delay Time)
Vpp =3.0V, Detect Rising Edge
Short Circuit Detection Voltage Vihort of "VN” Pin Voltgge Vop—17 | Vpp—13 [ V=09 \Y%
(D, Response witht .
Delay Time)
Over Current Level 1 Detection
t Vpp =3.0V
Delay Time ocl DD 2.8 4.0 5.2 ms
i Room Temp. = 1.4 2.0 2.6 ms
1(_;Vler ?Fl}rrent Level 2 Detection toe Low or High Temp. = 1.1 20 3.4 -
elay Time Vyy =3.0V
Short Circuit Detection Del
o I(r)lre ircuit Detection Delay t, V,, =3.0V 10 50 us
Detect Rising Edge of “D
Charger Detection Voltage Ve Pin Voltage -2.0 -1.3 -0.6 A\
(when Vb Vpp Vi)
. . Vpp =3.5V;Cqypr =3.0V;
C,. High Level Resistance R bD ot ’ 1 2 10
¢ g COH VN = 0V kQ
C,. Low Level Resist R Vop =43V 150 602 | 2380 | k
ow Level Resistance
out ot Cour =0.5V; VN =0V ’ =
. . Vyp =3.5V;D,, =3.0V ;
D,, High Level Resistance R bp T out ’ 2.5 5.0 10.0
¢ HI1g DOH VN = 0V kQ
D,, Low Level Resist R Voo =18V 2.5 5.0 10.0
ow Level Resistance
ou pot D, =0.5V;VN=18V ' ' ' ke
Internal Resistance between VN
W Ry |V =1.8V; VN =0V 100 300 900 kQ
and Vg,
Internal Resistance between VN
R =35V; VN=3.
and GND VNG Vop =35V 3.5V 10 20 40 kQ
- Advanced Analog Technology, Inc.—
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660C DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX JUNIT
Over Charge Threshold VOltage VCI \D]Ztlf:;;{lSlng Edge of SuPply 4.250 4.300 4.350 \Y4
Over Charge Release Voltage Ve \D/Ztlf:;: alling Edge of Supply |y 0 30[v,-020| V010 | v
Over Discharge Threshold v, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vi, \D,f)tlf:glsmg Edge of Supply 1 008 Vo | Voit0.08| V
"Over Charge Delay Time to Vpp =3.6V to 4.5V 0.700 1.000 1.300 S
Over Discharge Delay Time to Vpp =3.6V to 2.4V 87.5 125.0 162.5 ms
Over C Level 1 D ) Detect Rising Edge of “VN” Pin
Vz)'ira eurrem eve etecion| vy |Voltage (D, Response with toc; | 80 100 120 mv
& Delay Time)
I ) Detect Rising Edge of “VN” Pin
Szletra (éurrent Level 2 Detection Voes Voltage (D, Response with 400 430 600 mv
g tocz Delay Time)
Vpop =3.0V, Detect Rising Edge
Short Circuit Detection Voltage Vort of “VN” Pin Volta'lge V=17 | Vop =13 | Vpp,—0.9 v
(D, Response witht .
Delay Time)
ng;y%?gznt Level 1 Detection tou V., =3.0V 56 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 3.4 ms
elay Time Vyp, = 3.0V
F?*?I(I)l: Circuit Detection Delay t V,, =3.0V 10 50 s
Detect Rising Edge of “D_,”
Charger Detection Voltage Vemr Pin Voltage -2.0 -1.3 -0.6 \Y
(when Vp;  Vpp Vi)
C,. High Level Resist R Vop =33V 1 2 10
igh Level Resistance
o T ot lC,, =3.0V;VN=0V ka2
C,. Low Level Resist R Vop =43V 150 | 602 | 2380
ow Level Resistance
O C,, =05V VN =0V ’ ka2
D,, High Level Resist R Vop =33V 25 5.0 10.0
o« High Level Resistance . . .
‘ P D, =3.0V;VN=0V ka
D,, Low Level Resist R Vop =18V 25 5.0 10.0
o Low Level Resistance . . .
‘ * |p,, =05V;VN=18V ka
Internal Resistance between VN
and vV Rynp Voo =1.8V; VN=0V 100 300 900 kQ
DD
it;ltgrgﬁé{esmtance between VN R V., =3.5V;VN=3.5V 10 20 40 KO
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Advanced Analog Technology, Inc.

AATR660 Series

AAT8660D DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX |UNIT
Over Charge Threshold Voltage Ve gztlf;;e Rising Edge of Supplyl 30 | 4280 | 4330 | v
Over Charge Release Voltage Ver thlf:;:a”mg Edge of Supply| y; 630 | V020 | V010 | v
Over Discharge Threshold Vi Detect Falling Edge of Supply 2201 2981 2361 v
Voltage Voltage
Over Discharge Release Voltage VDZ Bz‘if:;eRlSlng Edge of Supply VD1'0.08 VD] VD1+008 AV
Over Charge Delay Time tey Voo =3.6V to 4.5V 0.700 1.000 1.300 s
Over Discharge Delay Time to Vpp =3.6V to 2.4V 87.5 125.0 162.5 ms
Over C 11 ) Detect Rising Edge of “VN” Pin
ver Current Level 1 Detection Ve, Voltage ( D,, Response With 110 130 150 mV
Voltage .
toc; Delay Time)
) Detect Rising Edge of “VN”
Over Current Level 2 Detection v Pin Voltage ( D,, Response 400 490 600 mv
Voltage 0c2 . .
with ty., Delay Time)
Vpp =3.0V, Detect Rising Edge
Short Circuit Detection Voltage Vort of “VN” Pin Voltage ( D | Vpp—17 | Vpp—13 | V;p,—09 A%
Response with t, , Delay Time)
Over Current Level 1 Detection
t Vyp =3.0V
Delay Time 0Cl DD 5.6 8.0 104 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler %qrrent Level 2 Detection tocs Low or High Temp. = 1.1 2.0 34 ms
elay Time Vyp =3.0V
Short Circuit Detection Del
Tll’?le e clection cay tshort VDD =3.0V 10 50 us
Detect Rising Edge of “D_,”
Charger Detection Voltage A\ Pin Voltage -2.0 -1.3 -0.6 Vv
(when Vp;  Vpp Vo)
C,, High Level Resist R Voo =33V 1 2 10| x
i evel Resistance
o o lc,, =3.0V;VN=0V «
C,. Low Level Resist R Vop =45V 150 602 2380 | k
ow Level Resistance
o O 1C,, =05V VN =0V ’ «
D,, High Level Resist R Vop =33V 2.5 5.0 10.0
i evel Resistance
o T8 POH | —3.0V;VN=0V ' ' ' ke
. Vpp =1.8V; D, =05V
D,, Low Level Resistance R oL Vl'i?z L8V ' 2.5 5.0 10.0 kQ
Internal Resistance between VN
W Ry | Voo =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 ; 10 20 40 kQ
- Advanced Analog Technology, Inc.—
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660E DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN TYP MAX [UNIT
Over Chal‘ge Threshold VOltage VCI \D/(e)tlfac;e RISIHg Edge of Supply 4.230 4.280 4.330 \Y4
Over Charge Release Voltage Ve \Dlgif:;eFalllng Edge of Supply| v 30 | ve0.20 | V010 | v
Over Discharge Threshold v, Detect Falling Edge of Supply 2201 2981 2361 v
Voltage Voltage
Over Discharge Release Voltage Vi, \D,f)tlf:;e Rising Edge of Supply| ' o5 | vy 406 | Vpt07 | v
"Over Charge Delay Time to Vpp =3.6V to 4.5V 0.700 1.000 1.300 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 20 100 120 mvV
Voltage .
toe; Delay Time)
] Detect Rising Edge of “VN”
Over Current Level 2 Detection Vo, Pin Voltage ( D,, Response 400 480 600 mv
Voltage . .
with t,., Delay Time)
Vpp =3.0V, Detect Rising
Edge of “VN” Pin Volt
Short Circuit Detection Voltage Vort £e 0 m . otlage Voo—17 | Vpp-13 | Vpp—09 A%
(D, Response withtgy .+
Delay Time)
Over Current Level 1 Detection
t Vyp =3.0V
Delay Time ocl DD 5.6 8.0 10.4 ms
. Room Temp. = 1.4 2.0 2.6 ms
gvler (;llrrent Level 2 Detection toca Low or High Temp. = 1.1 2.0 34 ms
elay Time V,, =3.0V
Short Circuit Detection Dela
Time 4 tshort Vop =3.0V 10 50 HS
Detect Rising Edge of “D,”
Charger Detection Voltage Veur Pin Voltage 2.0 -1.3 -0.6 Vv
(when Vb Vpp Vi)
C., High Level Resist R Vop =33V 1 2 10
igh Level Resistance
o T8 on 1, =3.0V;VN=0V ke
C,.. Low Level Resist R Vop =45V 150 602 | 2,380
ow Level Resistance
o O |Ch =05V VN =0V ’ ke
. . Vo =3.5V; D, =3.0V;
D, HighLevel Resistance R b T ’ 2.5 5.0 10.0 kQ
¢ g DOH VN = 0V
. Vpp =1.8V; D, =0.5V;
D,, Low Level Resistance R oD 7o ’ 2.5 5.0 10.0
‘ Pt |yN=18V kQ
Internal Resistance between VN
R yao Vipp =1.8V; VN=0V 100 300 900 kQ
and Vo,
Internal Resistance between VN
R Vop =3.5V; VN=3.5V
and GND VNG DD ’ 10 20 40 kQ
- Advanced Analog Technology, Inc.—
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Advanced Analog Technology, Inc.

AATR660 Series

AAT8660F DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX | UNIT
Over Charge Threshold Voltage Ve, thlf:;flsmg Edge of Supply 4275 | 4325 | 4375 | Vv
Over Charge Release Voltage Ve, thlf:;:a”mg Edge of Supply | v 35 [ve-025|ve0.05] v
Over Discharge Threshold V., Detect Falling Edge of Supply 2420 2500 7580 v
Voltage Voltage
Over Discharge Release Voltage Vo, gztli::;hsmg Edge of Supply Vpi1t0.3 | Vp;+0.4 | Vp+0.5 \%
Over Charge Delay Time tey Voo =3.6V to 4.5V 0.700 1.000 1.300 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
SZira Ceurrent Level 1 Detection Voo Voltage (D, Response with 80 100 120 mvV
8 toey Delay Time)
) Detect Rising Edge of “VN”
SZira Ceurrent Level 2 Detection Voo Pin Voltage (D_,, Response 400 480 600 mvV
g with ty., Delay Time)
Vpp =3.0V, Detect Rising Edge
of “VN” Pin Voltage (D,
Short Circuit Detection Voltage Vihort Vop—=17 | Vpp—1.3 | Vpp—09 A%
Response with tgp ot
Delay Time)
8Zf;y?r1i11rrrlznt Level 1 Detection tou V,, =3.0V 56 3.0 10.4 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler %I}Hent Level 2 Detection tocs Low or High Temp. = 1.1 2.0 3.4 ms
elay Time Vyp =3.0V
?Iilr?lret Circuit Detection Delay thort V,, =3.0V 10 50 s
Detect Rising Edge of “D_,”
Charger Detection Voltage A\ Pin Voltage -2.0 -1.3 -0.6 \Y
(When Vb, Vpp Vi)
C,, High Level Resist R Voo =33V 1 2 10
igh Level Resistance
o 18 Cf e, =3.0V;VN =0V ko
C,, Low Level Resistance Reor Vop =45V €y =05V 150 602 2,380 kQ
VN =0V
D,, High Level Resist R Vop =33V 25 50 | 100
igh Level Resistance
o 8 POH D 3.0V ;VN=0V ' ' ' ke
Vy, =1.8V;
D, Low Level Resistance Rpor b 2.5 5.0 10.0 kQ
D, =0.5V;VN=1.8V
Internal Resistance between VN
oy W Ry |V =1.8V; VN =0V 100 300 900 kQ
DD
irrlltgr(r;?&DReswtance between VN Ry V., =3.5V; VN=3.5V 10 20 40 KO
- Advanced Analog Technology, Inc.—
Page 9 of 24 V10




Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660G DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
Over Chal‘ge Threshold VOltage VCI \D](e)tlf:;;{ISlng Edge of SuPply 4.300 4.350 4.400 Vv
Over Charge Release Voltage Ve \Dlgtlf:;: alling Edge of Supply | ;030 [ve-0.20|ve-0.10] v
Over Discharge Threshold v, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vi, \D,f)tlf:glsmg Edge of Supply 1 ' 106 [ Vpt0.7 | Voit0.8| Vv
"Over Charge Delay Time to Vpp =3.6V to 4.5V 0.088 0.125 0.163 s
Over Discharge Delay Time tp Vpp =3.6V to 2.4V 22.4 32.0 41.6 ms
Over C 1 ) Detect Rising Edge of “VN” Pin
Vz)'ira eurrem Level 1 Detection| v = |yoltage (D, Response with 180 200 220 mv
& toc; Delay Time)
Over C ¢ Level 2 Detecti Detect Rising Edge of “VN”
VZletra eurren eve cection Voes Pin Voltage (D, Response 400 510 600 mV
g with tocs Delay Time)
Vpp =3.0V, Detect Rising Edge
f*“VN” Pin Volt D
Short Circuit Detection Voltage Vaort © 1n. oltage (D Vop—=1.7 | Vpp—1.3 | Vpp—09 \Y%
Response with t,
Delay Time)
Over C t Level 1 Detecti
Dzle;y Tlilrrrrlzn eve etection tou V., =3.0V 23 4 59 ms
. Room Temp. = 1.4 2.0 2.6 ms
gvler (;llrrent Level 2 Detection toca Low or High Temp. = 1.1 2.0 34 ms
elay Time V,, =3.0V
"?"lilr(:;;t Circuit Detection Delay t, V,, =3.0V 10 50 us
Detect Rising Edge of “D,”
Charger Detection Voltage Veur Pin Voltage(when Vp,  Vpp -2.0 -1.3 —0.6 Vv
Vo)
C,, High Resistance Level R Vop =33V 1 2 10
i esistance Leve
o T8 con e 23,0V VN=0V ke
C,. Low Resistance Level R Vop =45V 150 | 602 | 2380
ow Resistance Leve
o O €y =05V VN=0V ’ ka2
D,, High Resistance Level R Vop =33V 25 50 | 100
i esistance Leve
o T8 POH D =3.0V ;VN=0V ' ' ' ko
D,, Low Resistance Level R Voo =18V 25 50 | 100
ow Resistance Leve
o pot D, =0.5V ;VN=1.8V ' ' ' kQ
Internal Resistance between VN
and vV Rynp Vpp =1.8V ; VN=0V 100 300 900 kQ
DD
irrll‘;eré?& ]glesmtance between VN R yng V., =3.5V; VN=3.5V 10 20 40 KO
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Advanced Analog Technology, Inc.

AATR660 Series

AAT8660H DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX | UNIT
Over Charge Threshold Voltage Ve thlf:;{mng Edge of Supply 14 550 | 4300 | 4.350 v
Over Charge Release Voltage Ve, thli::;:alhng Edge of Supply |y 030|ve-020| Ve-0.10] v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vo, thli::;élsmg Edge of Supply Vpi-0.08] Vp; |Vp10.08 A%
Over Charge Delay Time tey Voo =3.6V to 4.5V 0.700 1.000 1.300 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
8VTr Current Level 1 Detection Voo, Voltage (D, Response with 130 150 170 mV
oltage toe; Delay time)
) Detect rising Edge of “VN”
Over Current Level 2 Detection Voo Pin Voltage (D_,, Response 400 500 600 mV
Voltage . .
Witht,., Delay Time)
Vpp =3.0V, Detect Rising Edge
o ) of “VN” Pin Voltage (D,
Short Circuit Detection Voltage Vihort Vop—1.7 | Vpp—1.3 | Vpp—09 \Y%
Response with tgp ¢ Delay
Time)
Over Current Level 1 Detection Vyp =3.0V
t DD
Delay Time 0Cl 5.6 8.0 10.4 ms
) Room Temp. = 2.0 2.6 ms
gvler %qrrent Level 2 Detection tocs Low or High Temp. = 2.0 34 ms
elay Time Vyp =3.0V
%1;)12 Circuit Detection Delay " V., =3.0V 10 50 s
Detect Rising Edge of “D_,”
Charger Detection Voltage Var Pin Voltage -2.0 -1.3 -0.6 A\
(when Vp;  Vpp Vo)
C,, High Resistance Level R Voo =35V 1 2 10
i esistance Leve
o o lc,, =3.0V ;VN=0V ke
C,. Low Resistance Level R Vop =45V 150 | 602 | 238 | «k
ow Resistance Leve
out ot C,, = 0.5V ;VN=0V ’ =
D,, High Resistance Level R Vop =33V 2.5 50 | 100
i esistance Leve
o I POH D =3.0V;VN=0V ' ' ' ko
D,, Low Resistance Level R Vo =18V 2.5 50 | 100
ow Resistance Leve
POt D, =0.5V ;VN=1.8V ' ' ' ke
Internal Resistance between VN
R o Vi =1.8V ; VN=0V 100 300 900 kQ
and V,
Internal Resistance between VN
V,p =3.5V ; VN=3.5V
and GND Ryng bDb 10 20 40 kQ
- Advanced Analog Technology, Inc.—
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Advanced Analog Technology, Inc.

AATR66(0 Series

AAT8660I DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN | TYP | MAX |[UNIT
Over Charge Threshold VOltage VCI \D]Ztlf:;;{lSlng Edge of SuPply 4.250 4.300 4.350 \Y4
Over Charge Release Voltage Ve \D/Ztlf:;: alling Edge of Supply | 0 30[v,-020| Ver0.10] v
Over Discharge Threshold v, Detect Falling Edge of Supply 2220 2300 2380 v
Voltage Voltage
Over Discharge Release Voltage Vi, \D,f)tlf:glsmg Edge of Supply 1 008 Vo, |Voit0.08] v
"Over Charge Delay Time to Vpp =3.6V to 4.5V 0.700 1.000 1.300 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 110 130 150 mvV
Voltage .
toe; Delay Time)
] Detect Rising Edge of “VN”
Over Current Level 2 Detection Voo Pin Voltage (D, Response 400 490 600 mV
Voltage . .
with t,., Delay Time)
Vpp =3.0V, Detect Rising Edge
o ) of “VN” Pin Voltage (D,
Short Circuit Detection Voltage Vihort Vop—=17 | Vpp—=1.3 | Vpp—09 A%
Response with tgp ¢
Delay Time)
Over Current Level 1 Detection Vyp =3.0V
t DD
Delay Time 0Cl1 5.6 8.0 104 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler %grrent Level 2 Detection toca Low or High Temp. = 1.1 2.0 34 ms
elay Time Vyp, =3.0V
Short Circuit Detection Delay t Vpp =3.0V 10 50 us
Time
Detect Rising Edge of “D_,”
Charger Detection Voltage Vemr Pin Voltage -2.0 -1.3 -0.6 \Y
(when Vp;  Vpp V)
C,, High Resistance Level R Vop =33V 1 2 10
i esistance Leve
o I ot lc,, =3.0V ;VN=0V ka2
C,. Low Resistance Level R Vop =45V 150 | 602 | 2,380
ow Resistance Leve
O C,, =05V VN=0V ’ ka2
D, High Resistance Level R Vop =33V 2.5 50 | 100
i esistance Leve
o 18 POH D =3.0V;VN=0V ' ' 0| ke
D,, Low Resistance Level R Voo =18V 2.5 50 | 100
ow Resistance Leve
o LD, =0.5V;VN=18V ' ' 0 ke
Internal Resistance between VN
R o Vi =1.8V ; VN=0V 100 300 900 kQ
and V,
Internal Resistance between VN
R V,p =3.5V; VN=3.5V
and GND VNG DD ; 10 20 40 kQ
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Advanced Analog Technology, Inc.

AATR660 Series

AAT8660J DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL TEST CONDITION MIN TYP | MAX [UNIT
Over Charge Threshold Voltage Va gztlif;{lsmg Edge of Supply 4.230 4.280 4.330 v
Over Charge Release Voltage Ve, thli::;:alhng Edge of Supply | v 030 | V020 [Ve0.10] v
Over Discharge Threshold vy, Detect Falling Edge of Supply 2201 2981 2361 v
Voltage Voltage
Over Discharge Release Voltage Vo, gztlfséglsmg Edge of Supply Vpi-0.08 Vb1 Vp+0.08( V
Over Charge Delay Time tey Voo =3.6V to 4.5V 0.700 1.000 1.300 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 180 200 220 mV
Voltage .
toey Delay Time)
) Detect Rising Edge of “VN”
Over Current Level 2 Detection Voo Pin Voltage (D_,, Response 400 510 600 mV
Voltage . .
with t,., Delay Time)
Vpp =3.0V, Detect Rising Edge
o ) of “VN” Pin Voltage (D,
Short Circuit Detection Voltage Vihort Vop—=17 | Vpp—13 | Vpp—09 \Y%
Response with tgp ot
Delay Time)
Over Current Level 1 Detection Vyp =3.0V
t DD
Delay Time 0Cl 5.6 8.0 10.4 ms
) Room Temp. = 1.4 2.0 2.6 ms
gvler ?;rrent Level 2 Detection toca Low or High Temp. = 1.1 2.0 3.4 ms
elay Time Vyp =3.0V
Short Circuit Detection Delay " Voo =3.0V 10 50 s
Time
Detect Rising Edge of “D
Charger Detection Voltage Veur Pin Voltage (when Vp;  Vpp -2.0 -1.3 -0.6 v
Vo)
C,, High Level Resist R Voo =33V 1 2 10
i evel Resistance
o o lc,, =3.0V ;VN=0V ke
C,. Low Level Resist R Vop =43V 150 602 | 2380 | k
ow Level Resistance
out ot C,, = 0.5V ;VN=0V ’ =
D,, High Level Resist R Vop =33V 2.5 5.0 10.0
igh Level Resistance
o T POH D =3.0V;VN=0V ' ' 0| ke
D,, Low Level Resist R Vo =18V 2.5 5.0 10.0
ow Level Resistance
LD, =05V ;VN=1.8V ' ' 0| ke
Internal Resistance between VN
R o Vi =1.8V ; VN=0V 100 300 900 kQ
and V,
Internal Resistance between VN
R Vyp =3.5V; VN=3.5V
and GND VNG DD 10 20 40 kQ
- Advanced Analog Technology, Inc.—
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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
Over Charge Threshold Voltage Vo |AAT8660A 4.275 4.325 4375 v
AAT8660B 4300 4350 4.400 v
AAT8660C 4250 4300 4350 v
AAT8660D 4230 4280 4330 v
AAT8660E 4230 4280 4330 v
AAT8660F 4275 4325 4375 v
AAT8660G 4300 4350 4.400 v
AAT8660H 4250 4300 4350 v
AAT86601 4250 4300 4350 v
AAT8660J 4230 4280 4330 v
Over Charge Release Voltage Ve AAT8660A Var0.35 | Va0.25 | Va-0.15 v
AATS660B Vo030 | V020 | ve010 | v
AATS660C Vo030 | V020 | ve010 |V
AATS660D Vo030 | V020 | ve010 |V
AATS660E Vo030 | V020 | ve010 |V
AATS660F Vo035 | Ve025 | ve01s | v
AATS660G Vo030 | V020 | ve010 |V
AATS8660H Vo030 | V020 | ve010 |V
AATS6601 Vo030 | V020 | ve010 |V
AATS660] Vo030 | V020 | ve010 |V
Over Discharge Threshold Voltage Vo, AAT8660A 2.420 2.500 2.580 v
AAT8660B 2220 2.300 2380 v
AAT8660C 2220 2.300 2380 v
AAT8660D 2201 2281 2361 v
AAT8660E 2201 2281 2361 v
AAT8660F 2.420 2,500 2,580 v
AAT8660G 2220 2.300 2380 v
AAT8660H 2220 2.300 2380 v
AAT86601 2220 2300 2380 A
AAT8660J 2201 2281 2361 v
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Advanced Analog Technology, Inc.

AATR660 Series

SUMMARY OF AAT8660 DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL| DEVICE MIN TYP MAX | UNIT

Over Discharge Release Voltage e AAT8660A Vo103 Vi 04 Vo*0.5 Al
AATS660B Vpit0.6 | Vpit0.7 | Vp+08 A
AAT8660C Vi-0.08 Vi Vpi+0.08 A
AATS660D Vi-0.08 Vi Vpi+0.08 A
AATS660E Vpit0.5 | Vpit0.6 | Vpi+0.7 A
AATS660F Vpit03 | Vpt04 | Vp+0.5 A
AAT8660G Vpit0.6 | Vpit0.7 | Vp+08 A
AAT8660H Vi-0.08 Vi Vpi+0.08 A
AATS6601 Vi-0.08 Vi Vpi+0.08 A
AATS660] Vi-0.08 Vi Vpi+0.08 A

Over Charge Delay Time ta AAT8660A 0.700 1.000 1.300 i
AAT8660B 0.088 0.125 0.163 s
AAT8660C 0.700 1.000 1.300 s
AAT8660D 0.700 1.000 1.300 s
AAT8660E 0.700 1.000 1.300 s
AATB660F 0.700 1.000 1.300 s
AAT8660G 0.088 0.125 0.163 s
AAT8660H 0.700 1.000 1.300 s
AAT86601 0.700 1.000 1.300 s
AAT8660J 0.700 1.000 1.300 s

Over Discharge Delay Time o AATB660A 87.5 125.0 162.5 ms
AAT8660B 204 320 41.6 ms
AAT8660C 87.5 125.0 162.5 ms
AAT8660D 87.5 125.0 162.5 ms
AAT8660E 87.5 125.0 162.5 ms
AAT8660F 87.5 125.0 162.5 ms
AAT8660G 204 320 41.6 ms
AAT8660H 87.5 125.0 162.5 ms
AAT86601 87.5 125.0 162.5 ms
AAT8660J 87.5 125.0 162.5 ms
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Advanced Analog Technology, Inc.

AATR66(0 Series

SUMMARY OF AAT8660 DETECTION VOLTAGE AND DELAY TIME (25 )

PARAMETER SYMBOL |DEVICE MIN TYP | MAX | UNIT
Over Current Level 1 Detection Voltage Voci AAT8660A 120 150 170 mV
AAT8660B 130 150 170 mV
AAT8660C 30 100 120 mV
AAT8660D 110 130 150 mV
AAT8660E 30 100 120 mV
AAT8660F 30 100 120 mV
AAT8660G 180 200 220 mV
AAT8660H 130 150 170 mV
AAT86601 110 130 150 mV
AAT8660] 180 200 220 mV
Over Current Level 2 Detection Voltage Voes AAT8660A 400 500 600 mV
AAT8660B 400 500 600 mV
AAT8660C 400 480 600 mV
AAT8660D 400 490 600 mV
AAT8660E 400 480 600 mV
AAT8660F 400 480 600 mV
AAT8660G 400 510 600 mV
AAT8660H 400 500 600 mV
AAT86601 400 490 600 mV
AAT8660] 400 510 600 mV
Over Current Level 1 Detection Delay Time toct AAT8660A 56 8.0 10.4 ms
AAT8660B 28 4.0 59 ms
AAT8660C 56 8.0 10.4 ms
AAT8660D 56 8.0 10.4 ms
AAT8660E 56 8.0 10.4 ms
AAT8660F 56 8.0 10.4 ms
AAT8660G 28 4.0 59 ms
AAT8660H 56 8.0 10.4 ms
AAT86601 56 8.0 10.4 ms
AAT8660J 56 8.0 10.4 ms
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-d_l" Advanced Analog Technology, Inc.

AATR660 Series

TIMING CHART
AAT8660 (CHARGE AND DISCHARGE)

VCI
ch / A / o~
Yooy \ / \ P
D2 \ X S
v, \
KDischarg Chatge Discharge Charge
Vo AR o «
D))
D out
GND
=t i =t
Voo %
C out
VN
V DD (
yN GND //
/.
VCHR
Time
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AATR66(0 Series

Advanced Analog Technology, Inc.
AAT8660 (UNUSUAL CHARGE CURRENT, OVER CURRENT, SHORT

TIMING CHART
CIRCUIT)

V1.0

Time
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Er Advanced Analog Technology, Inc.

AATR660 Series

TYPICAL APPLICATION

@

R,
100Q
) -
J— 0.11 uF — Voo
i |
Battery T
W[
O—LJGND
Doyr Cour
4|_ L
R,
e e 1kQ
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1 | ‘ Advanced Analog Technology, Inc.

AATR660 Series

PACKAGE DIMENSION

o
b DETAL A
g 5 4
1 B A —
_'_
W w
1 2 3
LL. =
el

SEATIMG PLANE [

A1
"

s
Fa
-
.
K
: .
ll ;l @ R |
1 \tl: {. Dj !
i $— BAMGE PLANE :
L i | '\H_‘_ \ {
.
""-\.
~ -
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Advanced Analog Technology, Inc.

AATR660 Series

PACKAGE DIMENSIONS (CONT.)

VARIATION (ALL DIMENSIONS SHOWN IN MILLIMETERYS)

SYMBOL | MIN |TYP | MAX
A e s 1.45
L R e s 0.15
A2 0.90 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 0.30 | 0.45 | 0.60
L1 0.60 REF
L2 0.25 BSC
R 0.10 | =ooomm | —momm-
R1 0.10 | ------ 0.25
0 0° 4° g°
61 5° 10° 15°
NOTE:

1 JEDEC OUTLINE: MO-178 AB
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ﬁ Advanced Analog Technology, Inc.

AATR66(0 Series

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

l{,_!{_i} ( \ i = 'hé
\;U{Q il El
N

SOE DETAIL ™A
SEE DEReL "B e REEL COLOR : BLACK

= | SEl - I
| MDORCE | THE SEMIME |
SOPCRIMIN Y AIFCIHIHIN)
28
4133402 i 6%
W 1.5¢0.3
L
120 e
=l
DETAIL A" 1.7 Ral CETRaL "B
L] |
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ﬂ Advanced Analog Technology, Inc.

AATR66(0 Series

TAPE AND REEL (CONT.)

YO0 000DO0O0OOCO

J=ISITSITSITs])

a.3s0 03 LiNEen Hale 1 (i Mels 4 . |_1_5:E',!.
R 1 5i0d /
. L fa— |
\\ B I W N N N S N S N AT
T P T @ }
_;3. ! III | [ ( ey Ao B00.3
= 11 ll it &y " i "fll |f & oot I] "1" .
i L g ” b J L Ly |l L | oL ” |\
B A ]
1 315 Lh | RO 3
SECTION A-A rF
XXXXX =+ 0.0025
X. XXX + 0.006
X.XX + 0.025
XX £+ 0.10
X + 025

UNIT: MILLIMETERS
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ﬁr Advanced Analog Technology, Inc.

AATR66(0 Series

PART MARKING

PREVIOUS SOT26 TOP MARKING

AXXX

NOTE: SOT26 HAS NO BACK MARKING.

CURRENT SOT26 TOP MARKING

3
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