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ABSOLUTE MAXIMUM RATINGS

B4P to PKN (MAX1665X)
B3P to PKN (MAX1665V)
B2P to PKN (MAX1665S)

B1P to PKN, B2P to B1P, B3P to B2P, B4P to B3P...-0.3V to +6V

CHG to PKN, DSG to BN
MAX1665S....
MAX1665V....

MAXL665X......cccoiiiiriiiiiieiiies

-0.3V to (V2p + 0.3V)
-0.3V to (Vezp + 0.3V)
-0.3Vto (Ve4p + 0.3V)

B2P to BN (MAX1665S).......cccooiviiiiiiiiiiiecieis -0.3Vto +12V

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(VB2p = 8V (MAX1665S), Veap = 12V (MAX1665V), Veap = 16V (MAX1665X), Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.)

-0.3V to +24V B3P to BN (MAX1665V)
..-0.3V to +18V B4P to BN (MAX1665X)
-0.3Vto +12V

.......................................... -0.3V to +18V
.......................................... -0.3V to +24V
Continuous Power Dissipation (Ta= +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C)............... 471mwW
Operating Temperature Range
Junction Temperature....
Temperature Range
Lead Temperature (soldering, 10s)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
B2P Voltage Range VB2p MAX1665S 4 10 \
B3P Voltage Range VB3p MAX1665V 4 15 \
B4P Voltage Range VB4p MAX1665X 4 20 \
Overvoltage Threshold Vov Cell voltage rising 4.26 4.3 4.34 \Y
Overvoltage Hysteresis VcE 0.10 \
Undervoltage Threshold Vuv 2.4 25 2.6 Y
Undervoltage RESET VRE VBN - VPKN 0 18 30 mV
Overcurrent Sense Threshold VCH +200 +250 +300 mvV
Overcurrent Hysteresis VCcH2 5 mV
gzgr;/oltage/Undervoltage ty (Note 1) 200 ms
Overcurrent Detection Delay tio 10 ms
MAX1665S Veop- 1.8 Ve2p - 0.54
CHG, DSG Output Voltage High louT = 100pA MAX1665V Ve3p- 1.8 Vg3p - 0.54 Vv
MAX1665X VBgp-1.8 VB4p - 0.54
DSG Output Voltage High MAX1665X, louT = 100uA, Vap = 24V, 17 20 Vv
(Note 2) VBN = 100mV
CHG Output Voltage Low VcHGL | IcHG = -100pA VpkN + 0.1 \
DSG Output Voltage Low VpsGL Ibsg = -1pA Ven + 0.1 Y
g:'r?én?se Output Source loi | CHG = PKN, DSG = BN 10 25 mA
CHG Output Sink Current loL VcHG = VpkN + 3.0V 0.5 mA
DSG Output Sink Current loL Vpsg = VBN + 3.0V 0.5 HA
Overcurrent Sampling - ton toN VpKN = +300mV 8.2 ms
Overcurrent Sampling - torr toFF VpKN = £300mV 135 ms
MAX1665SESA, Vgip = 4V 3 10 nA
. MAX1665VESA, Vgip = 4V, Veop = 8V 3 10
Input Bias Current (Note 3) IBIAS
MAX1665XESA, Ve1p = 4V, Veop = 8V, 3 10 nA
Ve3p = 12V
2 M AXI/W
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ELECTRICAL CHARACTERISTICS (continued)
(VB2p = 8V (MAX1665S), Vg3p = 12V (MAX1665V), Veap = 16V (MAX1665X), Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Bias Current Matching Algias (Notes 3, 4) +500 pA
Supply Current Icc 16 25 HA
Standby Mode Current ILp (Note 5) 0.7 1 HA
Undervoltage Lockout VuvLo DSG = CHG = low 4.0 4.7 V

ELECTRICAL CHARACTERISTICS
(VB2p = 8V (MAX1665S), Ve3p = 12V (MAX1665V), Ve4p = 16V (MAX1665X), Ta = -40°C to +85°C, unless otherwise noted.)

(Note 6)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
B2P Voltage Range VB2p MAX1665S 4 10 \
B3P Voltage Range VB3p MAX1665V 4 15 Vv
B4P Voltage Range VB4p MAX1665X 4 20 \Y%
Overvoltage Threshold Vov Cell voltage rising 4.20 4.24 \
Undervoltage Threshold Vuv 2.4 2.6 Y
Undervoltage RESET VRE VBN- VPKN 0 30 mV
Overcurrent Sense Threshold VcH +180 +320 mvV
MAX1665S Veop - 2 Vgop - 0.5
CHG, DSG Output Voltage High lout = 100pA MAX1665V VB3p-2 Ve3p- 0.5 \Y
MAX1665X VB4p - 2 VBgp - 0.5
DSG Output Voltage High MAX1665X, louT = 100uA, Vpap = 24V, 20 Vv
(Note 2) VBN = 100mV
CHG Output Voltage Low VCHGL IcHG = -100pA VpkN + 0.1 \Y
DSG Output Voltage Low VpsGL Ibsg = -1pA Vgn + 0.1 Y
ghe, DSG Output Source loH | CHG = PKN, DSG = BN 10 mA
CHG Output Sink Current loL VcHG = VpkN + 0.3V 0.2 mA
DSG Output Sink Current loL Vpsg = VBN + 0.3V 0.2 HA
MAX1665SESA, Vgip = 4V 10
. MAX1665VESA, Vg1ip = 4V, Vgop = 8V 10
Input Bias Current (Note 3) IBIAS nA
MAX1665XESA, Ve1p = 4V, Veop = 8V, 10
Ve3p = 12V
Supply Current Icc 30 pA
Standby Mode Current ILp (Note 5) 2 HA
Undervoltage Lockout VuvLo DSG = CHG = low 4.7 \%

Note 1: Applies to the differential voltage measured on any cell.

Note 2: DSG is internally clamped to a maximum of 20V to protect the external MOSFET (VGs).

Note 3: Guaranteed by design.

Note 4: The input bias matching between cells is measured with a 4V voltage between cells.

Note 5: At least one cell is <Vyy.

Note 6: Specifications to -40°C are guaranteed by design, not production tested.
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(Ta = +25°C, unless otherwise noted.)
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1,8 1 — I.C. goboooobooboobooboooobooogoooboon
— — 1 B4P 0040000040 0000L+000000000D0O0O00O0DO0O
2 2 5 DSG goooooo0oONOOOOMOSFETOODOOOOODOODO
gooooooooooooo
3 3 3 CHG gooboooooOoNOOOOMOSFETOODOOOOODODOO
gooooooooooooo
4 4 4 PKN gbooogo
5 5 5 BN 100000L+0000o0o0o0oooboooooo
6 6 6 B1P 001000001 00000L+000000000000000
7 7 7 B2P go200000200000L+00000000000D000O0O
— 8 8 B3P 00300000300 000L+000000oo0ooonoooo

01.Vgny < Vpkn + 0.018V(00000)I0O00O0000

MAX
Ové:;éURRGREENT O\?IESRCC%ARIT‘\’GE%\IT OVERVOLTAGE | UNDERVOLTAGE CHG DSG CL%'ACLEED CLSJEEEII:IYI'*
(WA)
0 0 0 0 High High No 25
0 0 0 1 Low Low No 1
0 0 1 0 Low High No 25
0 0 1 1 Low Low No 1
0 1 0 0 Gated Gated Yes 25
0 1 0 1 Low Low No 1
0 1 1 0 Low Gated Yes 25
0 1 1 1 Low Low No 1

*Assuming no load on CHG or DSG.
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02. Vgy > Vpkn + 0.018V(00000)00000000

MAX
CHARGE DISCHARGE GATE SUPPLY
OVERVOLTAGE | UNDERVOLTAGE | CHG DSG
OVERCURRENT | OVERCURRENT CLOCKED | CURRENT*
(LA
0 0 0 0 High High No 25
0 0 0 1 High High No 25
0 0 1 0 Low High No 25
0 0 1 1 Low High No 25
1 0 0 0 Gated Gated Yes 25
1 0 0 1 Gated Gated Yes 25
1 0 1 0 Low High No 25
1 0 1 1 Low High No 25
*Assuming no load on CHG or DSG.
SUPPLIES START START-UP START-UP WAIT FOR
POWER | POWER DS;G'EE_PO CHARGE=1_| oN |RDY=1_|counter| AT5| zcHk | AT=| measure | AT= | BLaNK=0 | AT=
ON ON He=0 DSG=0 DSG=0 |24ms | DSG=0 |160us | DSG=0 [640us | DSG=0 | 24ms
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Tt
I N
£ 2
<< o
3 vorvaL | ar NORMAL A NORMAL AT NORMAL E/‘ 3 NORMAL | -
w=0 = | PULSE OFF =| PULSEON 3 ZCHK i L MEASURE =
(v=0"] DS6=1 [amd | DSG=* [g6ms | DSG=1 |64ms| DSG=1 [160us DSG=1 | 640Hs Yy
CHG=1 CHG =* CHG=1 CHG=1 CHG=1
2
o
uv=0 ov | AT= v AT= o |ars o TT'/ i - AT=
PN »-| PULSE OFF »| PULSEON ZCHK = _gf MEASURE
V=1 | cnaog [24ms| DsG=1 [96ms | DsG=1 [64ms| DSG=1 [160us DSG=1 | 640ps
- CHG=0 CHG=0 CHG=0 CHG=0
%
W w v uv A3 uv
W=1_| pegoq LAT= | PULSEOFF | AT="| PULSEON | AT=| zCHK [AT= |1 | MEASURE AT=
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2
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0 3. 00MOSFET
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MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N MS012
A10.053|10.069] 1.35(1.75 0.189 10,197 | 4.80|5.00 |8 A
A110.004 | 0.010 | 0.10 |0.25 0.337]10.344| 855|8.75|14| B
B10.014 |0.019 | 0.35]0.49 0.386]0.394| 9.80[10.00|16| C
C|0.007|0.010 | 0.19]0.25
e 0.0350 1.27 NOTES:
F10150 10157 | 3.80]4.00 1, D&E DO NOT INCLUDE MOLD FLASH
H10.228/0.2441580[6.20]  * Yo exceeD tsm coved
h{0.010 |0.020 | 0.251]10.50 3. LEADS TO BE COPLANAR WITHIN
102mm (004"
L 10016 |0.050]0.40]1.27 4. CONTROLLING DIMENSION: MILLIMETER
S. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
lﬁmm(w{@lmﬁ!][%cm@E FANILY UTLING: SDIC 150 | 1{ ][21-0041 5)
PROPRIETARY INFORMATION TITLE DOCUNENT CONTROL NUNBER  REV
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