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ABSOLUTE MAXIMUM RATINGS

HV, VDDy, GNDy, DCINto AGND..............cccoo. -0.3V to +80V ESD Rating

HVto DCIN and C12 ......oooiiiiiiiiiicciiceee -0.3V to +6V
Cn+1toCn,wheren=1to 11, -0.3V to +80V

CItOCO coieeece e -0.3V to +20V (Note 1)

C1to AGND ......cooovviiii. -0.3V to (VDCH\] + O6V) (NOte 2) ALRMU, ALRML,
COtOAGND ... -0.3V to +0.9V AGND, CD
C2-C12t0 AGND .........ccooo ....-0.3V to (VpcIN + 0.6V)

SHDN, VAATO AGND ... -0.3V to +4V

VDDY t0 GNDU ..o -0.3V to +6V

OVSEL_, UVSEL_, TOPSEL to AGND
CD, ALRM( t0 AGND ..o
ALRMU 10 GNDU v..ovooveeeeeeeeee

CP+ to AGND

-0.3V to (Vaa + 0.3V)
-0.3V to (Vaa + 0.3V)
-0.3V to (+VDDy + 0.3V)
(GNDy - 0.3V) to (VDDy + 0.3V)
CP-t0 AGND......ccoooiiiiiiiiieie

CP-10 VDD vttt +0.3V

Note 1: The C1 to CO differential input path is tolerant to 80V as long as the SHDN pin is deasserted.
Note 2: The C1 input is tolerant to a maximum VpgiN + 0.6V with SHDN = 1. If SHDN = 0, 20V is the maximum rating.
Note 3: Human Body Model to Specification MIL-STD-883 Method 3015.7.
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

Operating Temperature Range
Storage Temperature Range
Junction Temperature (continuous)
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)

C_. REF, Vaa, VDDy, GNDy,
DCIN, SHDN, CP+, CP-, HY,
OVSEL_, UVSEL_, TOPSEL,

+2kV (Human Body Model, Note 3)
Continuous Power Dissipation (Ta = +70°C)

38-Pin TSSOP (derate 15.9mW/°C above +70°C) ....1095.9mW
-40°C to +105°C
....-55°C to +150°C
.................. +150°C
....+300°C

(Ta = TMIN to Timax, unless otherwise noted. VpciN = VGNDy = +6.0V to +72V, typical values are at Ta = +25°C, unless otherwise

specified from -40°C to +105°C.)

Voltage)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
C_INPUTS
Any two inputs Cn to Cn+1, 15 70
where n = 1to 11 (Note 4)
Differential Input Range VCELLxIN C1 to CO with SHDN = 1 15 75 V
C1 to CO with SHDN = 0 1.5 16
Input Current ICxIN VCELL = 3.0V -1 0.05 +1 PA
Overvoltage Threshold Vov +3.3 +4.8 V
Overvoltage-Threshold Accuracy +5 +25 mV
Undervoltage Threshold Vuv +1.6 +2.8 Vv
ngjrr;/s;tageﬁhreshold +20 +100 mv
. MAX11080 300
Comparator Hysteresis (Note 4) VHYS mV
MAX11081 12 375 77
CD PIN
CD Current IcD Vcp = 0.4V 4.35 6.1 7.65 pA
CD Trip Voltage Vcb Internal at comparator 1.23 \
Delay-Time Accuracy Excluding CpLy variation +20 %
STATUS/CONTROL PORT
\S/glti;(;oev)vn Disable (SHDN High SHDNN 51 v
Shutdown Asserted (SHDN Low SE 0.6 Y
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ELECTRICAL CHARACTERISTICS (continued)

(TA = TMIN to Tmax, unless otherwise noted. VpciN = VGNDy = +6.0V to +72V, typical values are at Tao = +25°C, unless otherwise

specified from -40°C to +105°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. VDDy VGNDy
VDDy Output High VoH o4 \
VDDu VGNDy
VDDy Output Low VoL £ 03 V
ALRM__ Output Voltage High A\L/z':'L ISOURCE = 150pA 2.4 v
ALRM_ Output Voltage Low Al\‘/Fg’\LAL IsINK = 150pA 0.6 vV
Daisy-chained ALRMy signal as
. ALRMy coupled through a 3.3nF high-voltage | VGNDy
ALRMy Input Voltage High ViH capacitor and a 150kQ resistor as + 2.1 v
referred to GNDy
Daisy-chained ALRMy signal as
ALRMy coupled through a 3.3nF high-voltage VGNDy
ALRMu Input Voltage Low VL capacitor and a 150kQ resistor as +0.9 v
referred to GNDy
Alarm Voltage Output “Heartbeat ALRML Heartlb.eat clock rate with no alarm 4032 4096 4157 Hy
Frequency fout condition
Alarm Voltage Output Duty Cycle Heartbeat clock rate with no alarm 49.0 51.0 %
condition
LINEAR REGULATOR (Vaa)
Input-Voltage Range VDCIN 6 72 V
Output Voltage VAAOUT 6V < VpcIN < 72V, ILoaD = 0A 3.0 3.3 3.6 V
Short-Circuit Current IAASHORTCIRCUIT | VaA = OV, 6V < VpcIN < 36V 50 mA
VAARESET Falling Vaa 2.8
Power-On-Reset Trip Level v Rising V 30 \
(Note 5) AAVALID g VAA .
VAAHYS Hysteresis on rising Vaa 37 mV
Thermal Shutdown TsHUT Rising temperature +145 °C
POWER-SUPPLY REQUIREMENTS (DCIN)
Operating mode, SHDN = 1, 12
battery cells, alarm inactive, 35 40
Current Consumption IDCIN VDCIN = VGNDy = 36V A
Shutdown mode, SHDN = 0, 12 13 5
battery cells, VpcIN = VGNDy = 36V '
. SHDN = 1, battery cells, alarm
IGNDy Operating Mode inactive, VDCIN = VGNDy = 36V 35 40 pA
LOGIC INPUTS AND OUTPUTS
) VIH UVSELO/UVSEL1/UVSEL2, TOPSEL Vaa - 0.1
Threshold Setting vV
ViL OVSELO/OVSEL1/OVSEL2/OVSEL3 0.1
Note 4: Limits guaranteed by design and characterization statistical analysis, not production tested.
Note 5: Guaranteed by design and not production tested.
AXIMW 3
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(Ta = +25°C, unless otherwise noted.)

UNDERVOLTAGE SET THRESHOLD
vs. TEMPERATURE
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MODULE MODULE
N+1 N+1
CELL STACK  GND REFERENCE
A
FUSE 22Q
MODULE-(+1) @

CELL STACK ~ GNDy TAKEQFF

BUS BAR
DAISY-CHAIN BUS
Cop T0 UPPER MODULES
MODULE+(y) 1uF R MODULE
) 10V oc  C3pg N+
WAV 150k  33nF
CELL12 R12 c12 GNoy  GNOL 630V
- C11 ALRMy ALRM,
GNDy ° AGND
CELL T RI1 e SEE TEXT FOR GNDy
- C10 CONNECTION OPTIONS
CELL 10 R10 c10 MAXIM GNDy SO
} AAA } co  MAxt1080 o0
e o MAX11081 n
RY
L == I =)
+ v
CELLS o 8 o = GNDy
F e L
CELL7 R7 c7 ALRML — >
AN A l o ke ISOLATOR
+ SHDN ® AND
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F e 1y
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R4 OVSEL3 5
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CELL 1 c1 s o
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8US BAR L ocaL L ey
= GROUND = ] 150F TO 16.50F CERAMIC CAPACITOR
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C1-C12 = 0.1uF/80V
MODULE MODULE
N-1 N-1
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CELL STACK ~ GND REFERENCE
A
FUSE 22Q
MODULE-(N+1) @

BUS BAR Chy
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* Lo
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E
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MODULE MODULE
N-1 N-1
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MODULE MODULE
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CELL STACK  GND REFERENCE SHDN
A ALRM_
(MAX11080)
—
- ISOLATOR
MODULE-(y.1) § £ § 2 & 5 Dmds oo 0o |2 £ S ALRM AND
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MAXIVI Vi SCLL FOR FIRST
MAX11080 MODULE
DCIN AGND
MAX11081 SDA
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BUS BAR e
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L4 o R13 HV DCIN
® /\/\/\/T c12 VDDy
+
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+
CELL 11 ayq C
CELLI0 = c10
R10
[ AA A I co SDAY
+
CELLO Ry 09 GND
P T
VA
CELL® R C8 WAXT1068  CP+
c7
+
CELL7 a7 C7 cp-
P i o
CELL6 g C6 Vaa
P i o
CELLS py C5 VbDL
% '\/\/\% c4
+ scLL
CELL4 pe G
E VV V% c3 SDAL
CELL3 3 C3
E VV V% €2 ALRM,
CELL2 p C2
E VV \/% c1 SHDN
CELL1 p Cf
MODULE-(y) L L - VV V% co GNDL
— co THRM
BUS BAR BATTERY - GPI00
CONNECTOR LOCAL GROUND ]_: AUXIN2 GPIO1
T | AUXINY GPI02
AGND  REF
MODULE N-1
CELL STACK J:‘
REFER TO EACH DEVICE'S APPLICATION REFERENCE CIRCUITS FOR COMPONENTS AND VALUES NOT SHOWN ON THIS SIMPLIFIED SYSTEM-LEVEL SCHEMATIC.
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MAX11080/MAX11081

12F+ %N, SEE

NYTYINYIOI7A NV EZY

H [ > [ > voDy
ﬁv -
DCIN -
6V
<__J ALRMy
80V 2K 80V
cl2 [ o 80V A <_ ] GNDy
"""""""""""""""" !
Y <_]Jcp-
ci70ct [ _>—=e !
-« o o
Vaa
<
<_ ] ALRML
SHDN
ESD DIODES
MAXIN o
MAX11080
MAX11081 o
TOPSEL
1 4
11k 4 [
6V A ] OVSELO/1/2/3
co [
_K_
——< ] UVSELO/1/2
% o p

AGND > ® ®

M6. ESDY 17— FH

3
MUIT7202a A7 IS5 LBRLTNET, K2
312 IV RTLOT7 T ) r—23 VEBREZRL.
M3F10IV AT LDOT T r—2 3V EERHN%E,
ZLTR4IE8EIN R T LZRLTINE Y, HSIETTE
THINREZERATL/NYTUED A=V RTLD
7TV —2 3 EERT,. R6IFESDY 1 74— KK
TY,

P=FTO0FrORE

MAX11080/MAX110811d. EX12E/LDLi+/NyF 1)
EERAgem/Ny TNy T FILNEZZICTY, 2
NoSOFTNA X, WInhDEILA. 1—HEIREAEE
&Zb/zawbé SESNCATEEBRLYU LR
BRI, BEER/MREET7 o— LA o0 —5%12H
Téct’) L.unu‘l"éfn—CL\iTo MAX11080/MAX11081
3. BBERAYYO/NYTUMECHERINST A 2—
?I—‘//YZ%TﬁZ'CL\é\tTO ZDTAO—FI—>

12

NZUS, FED1-IIBOEBEVEEETTIC. BRI
DR YIEDI—IVIC vy NTDO U ETS—LBE
HEhiLEd, TNICEKDT. YRATLLEHRERES N,
X MAEERE SN E 9, MAXT11080/MAX1108114.
SEE/NY T UAIEICOMAXT1068ICx I DR/
RERDBEEEEHDOREZIL 7 AL N EZZICEE
TY, MADICEHEAEHEDZEICEDT, EAE
EBIOBEEE T #I) MMEHZEHA /XD 7 )VIELI+/ VY
FTURTLAEZINEBRENE T,

BERESIVEZBET 4 MiL

H7iE. MAX11080/MAX11081ICHIT2EEZILAS
Y hDOT I MEEFHEZEENILIERICEDTNET,
IS, ZEBRIVAAIE. /4TRSS hEh S AGND
BREELLED VNIV RBEREICLANILY T hanT
TEINEd, R, OISV REEDBEIIBEE
BIOEEEI /L —FEY MMIEHRsNE T,

MAXIMN




12F %I, BBE

NYTUIUINYO7A N EZY

AVNNL—=FDRALy23a)b k) 77 L2 ZIFUVSEL
BLUOVSEL ABEVICEDTRESNE T, BIVE
ED1DhVovZEBZDH. Vyyh'1 r—TILEni=k
ICVuyEWET T2 E. BESNIZEIVSETDHEE
JLEEE S (Cell Out-of-Range)EENBESN. ZD1h
DEIMIBOELESEHEORBESI N, BREEEN
(Overall Out-of-Range)E5 %=L 9,

WITNHLDEIHAAREENESICEDTREIND K
SKEBEANCKEDE, RAWEARY —IHCDE ISR

SNV TFUoHYCoyDREZRKBLE T, CDEVD
EEAVpICEETBE . ALRM S 1 2dVan (AGND
HEEELELT+2.4V. min)ICHRESNFTT, BF.
ALRM A1 3. 250usZ &S/ IV RADEET D/N\— b
E—NESTYd, EVCDDEENVcpICBBET DHIIC
2TOHOEIVEEHOut-of-Rangeh BIn-Rangell B
ITdDE AEBRAYFHCDEVAEGNDICZZ >V TL
F9, COMEICKDTCp yAMEBEIN. EIREITFE
BT LTWENDIlzd. Po—LIFRELZE A,

TP 2MQ

VeELL
TYP

Vsc/4

VeELL/(4 X RsHiFT) Vov/4
" "_@_O ~ HYSTERESIS
: - s CELL
POl ° + OUT-OF-RANGE
‘ N g
RIN* t
VoELL < 40MQ  RsHiFT VoL /4
" o oo OUT-OF-RANGE
HYSTERESIS
Cn 3
! CELLS 2-12 AGND
””””””””””””””””””””””””” Vuv/4 0 UNDERVOLTAGE
Lo COMPARATOR
| B ENABLE

I SHORT-CIRCUIT

DETECTOR HYSTERESIS: MAX11080 = 75mV

MAX11081 = 9.375mV

R7. R EBANBLUIY/L—5TOY IR

Vaa

Ico
6.1uA

OUT-OF-RANGE
O

CELL OUT-OF-RANGE
17012

ALARM

CoLy

X8. CpyEIE 7Oy UK

MAXIN
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MAX11 080/MAX 11081

125+ 3/, BEE

NYTYINYIOI7A NV EZY

CoLyDHEICEL DT, RDBEEFZIFEEFEA N b
IS L CREGBERFBAEET DL DICHFIUESINET,
“8LJCDL\(|§|E§€%%"] LIERICKEDTNE T,

ALRM EVIE. P7o—L(AGNDEEHEE L T+2.4V.
mML&otA%kﬁ%énét 2TONYT IV
HLATOREE B LI2BICDHA, N\—FE—RMESIC
RUZT,

(Vov - VHYS) > VCELL(ALL) > (VUV + VHYS)
TIEBEDFRIEE T 2—LIAT—F TS
FNODZEDHIT. BE—BLUVILF IV T LD
ROERIOICRENTWE T, EMED2—ILAT D
TATT7I—LREEZTAO—FT—UIIEHLTIND

B, TMITED1—-IDOT7S—LRREICEBEFELELS. 20D
HKEIIRZ MAFEICERLUEITONE T, 512, CD
ICEHRSN-OFoyhra—rEh/iz2&IlED
77 MEBIEEE T O X ICE WAL REME Z R Y D
=D, DASOIEMDAAREEND NV Oy TELT
TH—hrEnFET, S@ENTR2 MEEERASLARICV D
2Ly 3L RIZBPELRIMES. 7o5—LD 7057147
(AR S

70935 LIRS @R SRS
75— LN BRI
toLy =

RO TEHESINET,
(Vcb x CpLy)/Ico

xR1.BEERL Y 3)b FDER

CpLy = (tbLy x IcD)/VeD

BRY —ADEMMRIcpEIEZ6. 1A (typ) T, LY
3V REBEVepld1.23V (typ) T96 VepALw i3
I RIE. M8TRI LDIC. CDEVEEYIDIEILY
BIORE/ — RTEEINE T, COEVIZEND
2Ly im3)l REREIE. ZEENRKIcpEEBKQIKIIC
EEMITONIEEBERTICED>TR1.18VERYFT,
MAX11080/MAX11081(Z. 15nF (3.0ms)~16.5uF
(3.32s)DAVTFUHETEMET DI ENTEET, &
OA2FHIEEY (mMn)DMEZFO>TNDIRELH Y
%9,

EIVEERL Y3l FDER

BEESIOMEEEZL Y >3/l ROBEIRIE. OVSEL_
HIUUVSEL ANZBLUTCRESNE T, BEEER
. 100mVZ 7Y JT3.3V~4.8VICBERTRET T,
KEEZXL V3R 200mVRTY TT1.6V~
2.8VICERERRETY, BEEZRLHIITAE—TILTD
CEBETEZT, BEBBROREICDONTIE, R1&
®K2AESRBL TS,

ALY REEREICHSITDFEHLBRNEL(BHE
MAEEVEERICEDIBEERE) T T DAL
SNTWETd, I—F—ICE > TR RS NZHREMEIS.
IND—T 2y TRICBES LU, ZOBDAN
EVRT—5 ZADZISEBINE T,

OVERVOLTAGE SELECTION
THRESHOLD (V)
OVSEL3 OVSEL2 OVSEL1 OVSELO
3.3 0 0 0 0
3.4 0 0 0 1
3.5 0 0 1 0
3.6 0 0 1 1
3.7 0 1 0 0
3.8 0 1 0 1
3.9 0 1 1 0
4.0 0 1 1 1
4.1 1 0 0 0
4.2 1 0 0 1
4.3 1 0 1 0
4.4 1 0 1 1
4.5 1 1 0 0
4.6 1 1 0 1
4.7 1 1 1 0
4.8 1 1 1 1
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12F %I, BBE
NYFYNYDTANFE=S

Vov - Vhys

CELL
VOLTAGE

CD

ALRM_

X9. oI BEEEHDA

CELL 12
CELL CELL 11
VOLTAGE CELLN

CD

ALRM(

X10. ¥ILFEILBEEREDHG)
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MAX11080/MAX11081

122F v+ 2N, SEE

NYTFUINYO7A NN EZY

R2. REEZAL v a3l FDER

UNDERVOLTAGE SELECTION
THRESHOLD (V)
UVSEL2 UVSEL1 UVSELO
Disabled 0 0 0
1.6 0 0 1
1.8 0 1 0
2.0 0 1 1
2.2 1 0 0
2.4 1 0 1
2.6 1 1 0
2.8 1 1 1

NEJ=7L¥a1lL—%

MAX11080/MAX11081ld. V=Z7LFa1lL—5%
RELTEHY. DCINDSRBIERZER T DI LN
TEEIE1), ZOLFaL—FId. +6.0V~+72V
DODCINEVDEREBEEZHEI DI ENTE, ZLT
BEZREZAT L BEAOD Yo SXoO—1 K
To—LINNVRA U T T —REEES B DIDDEEL
Enf3.3VEaH AL E T, SHDNEVAET O T 1 T75
ARET. DCINICHARBEBENIMEShDE, 2L+
L—5DHEAN T o714 TIBIET, 2OLFalL—%
IINT =742y M(POR)EIRE EHEAEHEONT
&Y. POREIFIFHNBEZEHL. REEIRN+3.0V
(£5%) DM AEL ALY IILRICHETDET
MAX11080/MAX11081Z" )Y MRREEICRSE 9,
WEIV/N\L—53 BEZA 2V ED ./ A XZREARER
HAADERT ) DA% MBATNE T, BN/ NV T IS

T2ICOVICHEBEI L V2. MAXT1080/MAX11081
/Ny TFUEILDRY MR DY TEBBICERET ST
F9, PORZL Y3V RICEETDE. FTmsigl
RE =y MEBSH T =TI, REFEIRSEHE
L., Fr—RUOTHEMEERBLES, Fr—2
RT3, HIBMSTEEIICERELEF T, /Ny T /Ny
JDEBED 1 —IVICEENITONIMAX11080/
MAX11081h [TOPSEL#EE] DIBEMERBED L S IZ8H!
INE9, 2OEIC. BEEI/NL—YDBEET AN
EEFTILBOBRENREET, ND—F 2~ 2D
Z DT, MAX11080/MAX1 1081 IIENEDEEfEAY
BNFd, Fr—IRo7IE. VDDyEGNDYBT3.3V
DEEICENETDE. H3BMVOEBEHNETITDFET
DBRZ INAE— RIZYUEELYF9, MAX11080/
MAXT1081ICIRE S NI=RBE ET2EMEIL. &/IMEG.0V
HADCINEVICEIME NS E TRIESNFEH Ao

+6.0V 10 +72V LINEAR INTERNAL +3.3V N _
pon > REGULATOR T >
<] Vm
REGULATOR < GNDy
SN [ ENABLE L p—
PUMP T <] ooy
|_C 26V
CHARGE-PUMP + CP POR
DIE OVERTEMPERATURE BANDGAP ENABLE —_COMPARATOR
DETECT REFERENCE
|_ .
+3.3VT0 CP_POR/
35mV -
AGND D__L HYSTERESIS GNDy
POR THRESHOLD | +3.0V +5% L
POR INTERNAL
COMPARATOR POR/
VAA POR/

M1.WE)_7L¥aL—5DT70v UK
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122F ¥+ 3N, SEE
NYTYINYIOI7A NV EZY

VAA POR RESET
ASSERTED

CHARGE-PUMP
INTERNAL RESET
ASSERTED

INTERNAL POR
RESET ASSERTED

VOLTAGE APPLIED
TODCIN

|
SHDN ASSERTED

SHDN DEASSERTED

REGULATOR ENABLED

Vaa < 3.0V

0.2ms TYP

Vaa POR RESET
DEASSERTED

REGULATOR IN
REGULATION

11ms TYP

0.7ms TYP

1

'

16kHz OSCILLATOR
ENABLED

OVSEL/UVSEL
INPUTS LATCHED

CHARGE-PUMP
ENABLED

(VDDy - GNDy) < 2.6V

CHECK (VDD -
GNDy)

(VDDy - GNDy) > 26V

CHARGE-PUMP
INTERNAL RESET
DEASSERTED

VDDy WITHIN
REGULATION

1.0ms TYP

FAULT: ALRML
ASSERTED UNTIL
NEXT ACTIVE POR

START CELL SHORT-
CIRCUIT TEST

FOR EACH CELL
INPUT N

SHORT-CIRCUIT
COMPARATOR [N]
DETECTS SHORT?

NO
NEXT INPUT N

CELL SHORT-CIRCUIT
TEST DONE

MAX11080/MAX11081
FULLY FUNCTIONAL

1.0ms TYP

INTERNAL POR
RESET DEASSERTED
ALARM STATE
DISABLED
START OVERVOLTAGE
COMPARATOR TEST
CONNECT GROUND AS
OV THRESHOLD

ALL
0V COMPARATORS
QUTPUT HIGH?

YES
DISCONNECT GROUND
AS 0V THRESHOLD

OVERVOLTAGE
COMPARATOR TEST
DONE

NEXT INPUT N

INPUT [N] UV
COMPARATOR
DISABLED

20
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NUMBER OF CELLS
DETECTED

{12 UZPLFIL—FDNT—T I TSR

UZ7LF1L—5F =7 ILvy NI DT HEE

HATLET ., MAXT11080/MAX11081 D4 1BEH
+T45CPALICERTDE. TFNNA Iy MDY
LEd, —VILovy NI & TN AN BEE
IBICIE. F1REN vy MO BELUE15T

BESNDRENDHIET,

B121F. VZFPLF2AL—5DND—=T v To—T2U2R
Zanl. E13IFEDCIN PORANY hZRLTINVE T,

DCIN& L U'GNDyEiF

B4 T L—HRERF, - BENBRIE—F—ICEDT
FEELF T, MAXT1080/MAX110811d. ZDRRETF
TBOVOMFRAMEICHA DX DICHETESNTNET,
MAX11080/MAX110811d. DCIN#EHRA > I
SMCJ7072 EDANFITDEET TL v EFERL TS
BENOSRESNDRDENDHIET,

MAXIN

Vaa AND INTERNAL
POR INACTIVE
FALLING DCIN

VOLTAGE

Vpn > 2.8V

<G>

Van<2.8V

Vs AND INTERNAL
POR ACTIVE

OSCILLATOR,
CHARGE-PUMP,
DIGITAL LOGIC,

AND ALARM PULSE

DISABLED

13. &DCIN PORA X2 b

17



MAX11080/MAX11081

12F+ %N, SEE

NYTYNYIT7A NV FEZS

22Q

TO GNDy

TOP OF WPuT

CELL STACK

SEE THE APPLICATION CIRCUIT
DIAGRAM FOR PROPER
CONNECTION LOCATION

Coei
0.1uF

80V I

14. Ny T JEDI-ILDOY— 2B I UBEERELD R

ZDFREREIE. NYTURIORBERICEELED
BHORANATDEEICE/RIBE T, E\%EEEEP\
CORELORITEEREZBLCLF1L—FICH
TOIDICTnBEFTZERL I I, K143, DCINE /J?
ANERETDIHODI S TERERLTNET,

DCINAAIEZ, J/NNL—FEERATHY. 74U K
BEAMNTIOE DR ERE L Ed, /NT—T7 v/
=T URBII2DO) AV AAFA—RROYTD
NIFBEHNCI2EDCINEICEET D E. ALRM EHAT
THIWKRRELTTY—hENEY, JHINELKD
([Z13. DR EECHYICKDTHEESNIBEERED
B, COEEROY THEELTWDRELNHYET,
D—Z2 N —2BREB(@E) VI A A — RIEAE
INA T RABE)NICHBIFTDDCINA—TF AR /SL—%
DED=MN)YEVTEBIET D=0, BEEERFD
C12&-DCINEIDERE ROy F130.5VAEBZ VKD
IS 2REBELHIET, 17— RKDpeinld. THy
)2 EBRICE D TCREEBICEREINDBESAZ MG
IREHICERSNET, 2O AF— REWwTIER LI
Rponid. BEEMEROERREZRELE T, Jnid.
PHESRICBIVCCI2EDCINEBDEAREFE ROy
H$90.25VER D EDICBKONNEIRENE T,
NAINT—=/)Ny T UHMERINSZ << DIFE. Bl \dV/dt
F3dI/dtEIR / A TXREMI/ /(7\“0)%%7&§U’(‘JTL\
JAZDZBNREICEVET, flzid. 8BHLE—5—
ZEHENTD/NT—A VIN=DER/ A1 I, /NyTFl)
DINAINDT =N T U THDIEETE. /Ny T UIHFIC
RELAREZEZRESE LT, BE. 1 /N\—FIIHE
772V ROAVTF Y EERGETDDIIEBM TR
=, NUTURZD/ A XZRINT DEBEDHDIC
BYEY,

MAX11080/MAX1108113. L\ DHADEETIESHT
JAZDZNREBICTLTDEDICEKETSNTINET,
F9. TINYTURYYIEBREERDEEERAN
ld. BOVOmMEEMBATCLNET, Zhld. /NyFUH
RECMEREBEZER I DFICEELED/NNY T
2 VODRKEREEZLZNIETDDIC+DEE
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T, R, JZF7LFaL—%Id. BL\PSRRAMHZT
S, ABEIREOV ) - BRREXEREZE/KRT D
ZENTEFY, ZNIZEDT. DCINER YW UEBE
ICEEERIDIENTEEY, LT GNDyld2>
DEMZERLFT, GNDylE. AEFv+—IRTIC
BhHEMIEL. EU7S—LBER—MNDEESI SR
ELTE}ELET, Frv—IR /I3, GNDyaE# &
TEDINEBEEREZER LTI, LRI T NER
VDDyHN'GNDyzB# L9278, L7 5—LEE
R— F2EHGNDYLTBSMICEE. GNDyLE®D /14X
I LU CHRMNLEIHEERATNET, EMNT7T—LA
ESIFRETAGNDLNIVIZS T RO EaNT, #2
TTaoyIAYyIICE>TREBENE T, 7T
T3 BEHICB LT, GNDyYICERAREL2DD
BmAELHIET,

DR TLARDEEES 1—ILDIFEP. OEBHTRD
FRIED2—ILIZGNDUN'DCHEE T DT ENTEHY
1BE. GNDyIZDCINEE UISFRICIER 9 2WEHLH Y
9, ZOEHmIS. T—AMNT—REICBITDRY VD
MDY TERZYIN+1)DR S LADOBDOEEED
PS—LEYDITF ) TLRIDY - BmBR
TR UBEWTY, GNDyld. /NZ/N—DEF[ICDC
BESNTULENE, NIN—DRHROREICT7S— LA
BEEZ#IZIDLEOIC. ZOBRFAIICACRETDZE
HTEF9, ZDHEE. AC%;.@:!‘/?‘/*TUJE@TEJ‘CL;
RIZDDCEMICKRIEBETA. 7o—LBEESIIZD
:y?yﬁ%ﬁ%LﬂbmwiﬁoEX/4xmﬁt
BB AEBDEHICIT. BENIEREZBL T,
TENIYAZIRTIBICEI DT, GNDYyDACE 721
DCiEE/N—2 a3 a7o—LAESEHAEHhERZE
hHEREINEd,
EDA-IED ) A ZEBRET DI-DICHEINDER
I3, GNDy&ERDED 1 —)LOAGNDRIZDCHES A 185
ER-T tht%é% tio_@%ﬁﬁ BXK/M1X
it & BV B D113, BE/NZD—E8E L TDC
ﬁé@GmmE%%75—AE%E%%3&?E%T5
TENHRBINET,

vy IO VI

MAX11080/MAX11081MDSHDNE »##kld. >+ b
o0 A7y TAV Y RBE—EDFA D —
FI—EHE LI/ N DICR 2 ICEIREND A TEIME
LET, Py N OUBICRE) Z7LF1L—54
IND—=SF o ENDEH. vy NI T UBEEIS. Vaa
DOREFICEBETDRELNHY . LizhDT, 213V h
NUHADICIKETDZ EIETEZEA, SHDNED
HKEZREHT D=0, HRIREERSEXREHAER
INFEd, vy NITIUEUIT ET T TIREE
TlE+2 IWVOmNMNAL Y2 INWRKREFOD>TNET,

MAXIMN




122F ¥+ 3N, SEE
NYTYINYIOI7A NV EZY

MODULEN1
MODULE1 |
& e | Aa |
L DCIN T DCIN
I VVV—e—t12 - GNoy — VWV —e—cz ey
[ E— ot
] T T T
i 1 i L
T—_LCD 4o
AGND AGND
o | o
< <
= | OPTIONAL @
® MODULEy —  TO MAINTAIN 2 MODULEy
= ALARM N
COMMUNICATION 1 - | e =—
- L | L DCIN
L DCIN DC =
= ISOLATOR ANV\—p—{ciz Gy —
s AVV—e—Ct ey o
T T
] T ALRMy : ALRMy |
: i €L
i 1
o Ee
e
C1
+
STy o I EES
1 B P “ peno
AGND T
K15. GNDy#E#: - ROED 1—ILEACKRS. RED 21—V E X 16. GNDy#z# : BfE/ Y\ R EDCHEE
DCHE&E

MAXIN
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MAX11080/MAX11081
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NYTFUINYO7A NN EZY

S1B 150Q

CP+

DEVICE
M

GNDy

SHDN

DEVICE
(n+1)

AGND

H17. vy NI VERA VY TIT—R

SHDN > 2.1VDigE. MAX11080/MAX110811d74 >
[Z78Y) . VaaDEE(RZRIB L. ZD%. VDDYDEE
1t&=RB L F9, SHDN < 0.6VDIEE. MAX11080/
MAX1108113> vy T LET,

K173, 2DDFA—F I —2VFNAZAD vy~
SYOVERA VY T I —RERLTNET,

F/INA ZNTSHDNA /N1 DIFE. Fr—IR 2 TS
A Xx—=TIVEh. A1 TT—EBROI T 0D
REZBBLEI, T/N1 2(n+1)TSHDNE > DEEH'
VIHZL Y3 Il RKWUERTDE. T/ RUI/INT—
TYTo— U 2ERBLET. ZOBEIS. BRI
NYTUEDA=IDH A 2—TINENDETTAI—
FI—IfElEInEd, FIZ. SHDNEAGNDIC 58]
IT2ENDODEDI-ILEND—=F o S, Z0D
IND—= o0, 2 TCDOENTAo—FI—2FD1—)L
ICESHDNO U F U DEFHEE I ND & HIC T
INFd, VIFt—FA4A—RII. BMOESDRE%:
BHLET, Ty F7oH 8RS BFR /A4 X
HEZRETDEIDICH A IAEINT T, CP+EY
S0OY 17— RiE. S1BH. SBZEMD=HIZEE NI
DR ) =054 TTHDRELHFT,
SHDNEIE. 12MQREEDFH N TILY D VikinENE
LTW&ET, 7274 JSHDNEBSHTA o—F 11—
N2 SN DESHDNE A O—(Z3flasnd LS
IR 9 D7=HIZ. SHDNEAGNDRIIZ200kQ 7= (338100
DEMZRIF DB HY £, ZDEMIT. EFF
SHONZ/N\AICEHRIT DT TV —2 A NIISRETT,
FAD—FI—VRDIDDED 12— )L SRADIEAE
AI7SHDNIZ BV T faiESR131.5msT 9,
FMEADEH ZRTBEIC Y D7/=8DIC. SHDNE ISALRML
EEDERERIFUEMDODHDOD Y VBB ZRE
TDEOIEREIENTILVE T, B18ICREN/=SHDN
EUEEIE. ALRM OEBOERTITIRNA/ND —
7w TR ED, SHDNE BT E T VT
WD OO DIt ERMEL FT, SHDNEAESIS.
S5y bNADIADOYIELTEESINZE T,
IO IWI2O8KRNDT NMIBETDE. JIVTZ5T
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ALRMy —

FMEA FLAG ! ALRM,

(=)

VAA D

| sBITUP
SHON ] FULLFLAG |\

INTERNAL ALARM
SIGNAL

' [cOUNTER

18. WEIFMEA SHDNE > #£8E[El 58

MSBESN, DUy 770V IAOoOy o0& LTEIME
LEd, DUy ToOvrhovOovosnds,. 0
FNINANZTEY . EMEAT # )L MIRREEZ @A L. 7o—A
HERNJALET, DD, F/NA1 R, SHDNE >
IZ32M/NIVZADRELTZBICDFZHT Z— LIRREIC ALY
F9, FMEATZ # )L MRREEZE D 79 DII3. T/N1 R
DPORZETFUT 4 TICT2RENBYET, 7S )r—
3 V[EERIE. SHONEV AT Uy F 1) =T, vy bk
FOFEEIIINT—=F AR MHERENDEFICD
HNTINTDEDIHERT DRENLNHYFT, ZDOFMEA
BHEEEE. SHDNE> D/ A XN T ) Y F&BRETD
TeODFRELTHIET ZEITEEH A

CIAN DB RKER

C1AAIE. SHDNEV A 7H— hEhdi55. AGND
EHETVpen-0.6V. F/=I320VDRARBEICHIEE N
F9, 7T —23a BT POTA4TvY N
SO UBRIC20VOFIRZ R T D BN HDIFE. 4.0V
DY I FT—FAF— REVApEAGNDEITENMT 52 &
THUTELZT, NICEKDT. Vaah'RES N, C1
AFlE. SHDNIARREICERZ <Vpen- 0.6VICHED 2 &
MCE. C1HhBCONDEHEEL-0.3V~+30VD
BENATREICEU T,

MAXIMN




12F+ %N, SEE

NYTUIUINYO7A N EZY

EIVEGR L RE

ERIDOMAXT1080/MAX1108113. BKR12DETIEH
SNEEIVICERTIDZIENATEZT, BILEALY
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R3. DAFLI7AIVME—F

CONDITION

EFFECT

DESIGN RECOMMENDATION

PCB or IC package open or short
circuit—no stack load

Refer to the pin-level FMEA analysis
spreadsheet available from the factory

The built-in features of the
MAX11080/MAX 11081, should ensure low FMEA
risk in most cases.

Random connection of cells to IC—

The series resistors on the cell inputs of the
MAX11080/MAX 11081, as well as the internal

no stack load

No effect ) . :
no stack load design, ensure protection against random
power-supply or ground connections.
Random connection of modules— Each module is referenced to its neighbor, so no
No effect

special connection order is necessary.

Random connect/disconnect of
communication bus—no stack load;
AC- or DC-coupled

Communication from host to the first
break in the daisy-chain bus

The level-shifted interface design of the
MAX11080/MAX11081 ensures that the SHDN,
GNDy, and ALRM_ communication bus can be
connected at any time with no load.

Random connect/disconnect of
communication bus—uwith stack load;
AC- or DC-coupled

Communication from host to the first
break in the daisy-chain bus

The level-shifted interface design of the
MAX11080/MAX 11081 ensures that the SHDN,
GNDy, ALRM_ communication bus can be
connected at any time as long as the power
bus is properly connected.

Connect/disconnect module
interconnect (bus bar)—no stack load

No effect for DC- or AC-coupled
communication bus

A break in the power bus does not cause a
problem as long as there is no load on the
stack.

Removal/fault of module interconnect
(bus bar)—with stack load

No effect for AC-coupled
communication bus; device damage for
DC-coupled bus

An AC-coupled bus with isolation on the SHDN
pin or a redundant bus-bar connection should
be used to protect against this case.

Removal/fault of module interconnect
(bus bar)—with stack under charge

No effect for AC-coupled
communication bus; device damage for
DC-coupled bus

An AC-coupled bus with isolation on the SHDN
pin or a redundant bus-bar connection should
be used to protect against this case.
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%4. FMEABER(E6)

PIN

NUMBER NAME

ACTION

EFFECT

1 DCIN

Open (or Disconnected)

ALRM_ goes high (see Note 7).

Short to Pin 2

ALRML goes high.

2 HV

Open (or Disconnected)

ALRM_ goes high.

Short to Pin 3

No effect.

Open (or Disconnected)

No effect.

Short to Pin 4

No effect.

4 C12

Open (or Disconnected)

e |f open occurs before power-up, the part works as if C12 does not exist
because the internal circuit detects the situation and assumes it is what the
application intended to do. The monitoring of C12 to C11 is disabled and is
not enabled even if the pin is reconnected.

o |f open occurs after power-up, it is considered a zero voltage input. ALRML
goes high when the undervoltage is enabled.

Short to Pin 5

o |f short occurs before power-up, the part works as if C12 does not exist
because the internal circuit detects the situation and assumes it is what the
application intended to do. The monitoring of C12 to C11 is disabled and is
not enabled even if the short is removed.

o |f short occurs after power-up, the situation is treated as a zero voltage input
for C12 to C11. ALRML goes high when the undervoltage is enabled.

Open (or Disconnected)

ALRM| goes high because it causes an overvoltage to the affected input pair
even if the overvoltage is set to the maximum.

Short to Pin 6

o |f short occurs before power-up, the part works as if C11 does not exist
because the internal circuit detects the situation and assumes it is what the
application intended to do. The monitoring of C11 to C10 is disabled and is
not enabled even if the short is removed.

e |f short occurs after power-up, the situation is treated as a zero voltage input
for C11 to C10. ALRML goes high when the undervoltage is enabled.

6 C10

Open (or Disconnected)

ALRML goes high as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.

Short to Pin 7

o |f short occurs before power-up, the part works as if C10 does not exist
because the internal circuit detects the situation and assumes it is what the
application intended to do. The monitoring of C10 to C9 is disabled and is
not enabled even if the short is removed.

o |f short occurs after power-up, the situation is treated as a zero voltage input
for C10 to C9. ALRM| goes high when the undervoltage is enabled.

Open (or Disconnected)

ALRM| goes high as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.

Short to Pin 8

o |f short occurs before power-up, the part works as if C9 does not exist
because the internal circuit detects the situation and assumes it is what the
application intended to do. The monitoring of C9 to C8 is disabled and is not
enabled even if the short is removed.

o |f short occurs after power-up, the situation is treated as a zero voltage input
for C9 to C8. ALRML goes high when the undervoltage is enabled.
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F4. FMEABBR(GEG) (IR )

PIN
NUMBER NAME ACTION EFFECT
Open (or Disconnected) ALRM[ goes h|gh as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.
e |f short occurs before power-up, the part works as if C8 does not exist
8 cs because the internal circuit detects the situation and assumes it is what the
. application intended to do. The monitoring of C8 to C7 is disabled and is not
Short to Pin 9 . .
enabled even if the short is removed.
o |f short occurs after power-up, the situation is treated as a zero voltage input
for C8 to C7. ALRML goes high when the undervoltage is enabled.
Open (or Disconnected) ALRM[ goes h|gh as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.
e If short occurs before power-up, the part works as if C7 does not exist
9 c7 because the internal circuit detects the situation and assumes it is what the
Short to Pin 10 application |nt§nded to dg. The monitoring of C7 to C6 is disabled and is not
enabled even if the short is removed.
o |f short occurs after power-up, the situation is treated as a zero voltage input
for C7 to C6. ALRML goes high when the undervoltage is enabled.
Open (or Disconnected) ALRML goes h|gh as it causes aﬁ overvoltage to the affected input pair even if
the overvoltage is set to the maximum.
e |f short occurs before power-up, the part works as if C6 does not exist
10 Cé because the internal circuit detects the situation and assumes it is what the
. application intended to do. The monitoring of C6 to C5 is disabled and is not
Short to Pin 11 . .
enabled even if the short is removed.
o |f short occurs after power-up, the situation is treated as a zero voltage input
for C6 to C5. ALRML goes high when the undervoltage is enabled.
Open (or Disconnected) ALRML goes hlgh as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.
e |f short occurs before power-up, the part works as if C5 does not exist
11 C5 because the internal circuit detects the situation and assumes it is what the
Short o Pin 12 application mtgnded to dq. The monitoring of C5 to C4 is disabled and is not
enabled even if the short is removed.
e |f short occurs after power-up, the situation is treated as a zero voltage input
for C5to C4. ALRML goes high when the undervoltage is enabled.
Open (or Disconnected) ALRML goes h|gh as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.
o |f short occurs before power-up, the part works as if C4 does not exist
12 C4 because the internal circuit detects the situation and assumes it is what the
Short to Pin 13 application mtgnded to dq. The monitoring of C4 to C3 is disabled and is not
enabled even if the short is removed.
o |f short occurs after power-up, the situation is treated as a zero voltage input
for C4 to C3. ALRML goes high when the undervoltage is enabled.

24

MAXIMN




122F ¥+ 3N, SEE
NYTYINYIOI7A NV EZY

F4. FMEABBR(GEG) (IR )

PIN
NUMBER

NAME

ACTION

EFFECT

13

C3

Open (or Disconnected)

ALRML goes high as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.

Short to Pin 14

e |f short occurs before power-up, the part works as if C3 does not exist
because the internal circuit detects the situation and assumes it is what the
application intended to do. The monitoring of C3 to C2 is disabled and is not
enabled even if the short is removed.

o |f short occurs after power-up, the situation is treated as a zero voltage input
for C5 to C4. ALRML goes high when the undervoltage is enabled.

14

c2

Open (or Disconnected)

ALRM|_ goes high as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.

Short to Pin 15

o |f short occurs before power-up, the part works as if C2 does not exist
because the internal circuit detects the situation and assumes it is what the
application intended to do. The monitoring of C2 to C1 is disabled and is not
enabled even if the short is removed.

o |f short occurs after power-up, the situation is treated as a zero voltage input
for C2 to C1. ALRML goes high when the undervoltage is enabled.

15

C1

Open (or Disconnected)

ALRM| goes high as it causes an overvoltage to the affected input pair even if
the overvoltage is set to the maximum.

Short to Pin 16

ALRML goes high irrespective of whether undervoltage is enabled/disabled
and before and after power-up.

16

Co

Open (or Disconnected)

No effect.

Short to Pin 17

e |f pin 17 is tied to Vaa, then Vaa is shorted to AGND and ALRML goes low.
e |f pin 17 is tied to AGND, there is no effect.

17

UVSELO

Open (or Disconnected)

The pin defaults to low due to the internal pulldown (see Note 8). The effect
depends on the intended undervoltage setting.

Short to Pin 18

e |f pin 17 and pin 18 have the same intended value, there is no effect for the
short.

e |f pin 17 and pin 18 have a different setting, the Vaa is shorted to AGND.
ALRM| goes low.

18

UVSEL1

Open (or Disconnected)

The pin defaults to low due to the internal pulldown (see Note 8). The effect
depends on the intended undervoltage setting.

Short to Pin 19

e |f pin 18 and pin 19 have the same intended value, there is no effect for the
short.

e |f pin 18 and pin 19 have a different setting, the Vaa is shorted to AGND.
ALRM| goes low.

19

UVSEL2

Open (or Disconnected)

The pin defaults to low due to the internal pulldown (see Note 8). The effect
depends on the intended undervoltage setting.

Short to Pin 20

e |f pin 19 and pin 20 have the same intended value, there is no effect for the
short.

e |f pin 19 and pin 20 have the different setting, the Vaa is shorted to. AGND
ALRM| goes low.
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PIN
NUMBER NAME ACTION EFFECT
. The pin defaults to low due to the internal pulldown (see Note 8). The effect
Open (or Disconnected) : .
depends on the intended overvoltage setting.
20 OVSELO e |f pin 20 and pin 21 have the same intended value, there is no effect for the
. short.
Shortto Pin 21 e If pin 20 and pin 21 have a different setting, the Vaa is shorted to AGND.
ALRML goes low.
. The pin defaults to low due to the internal pulldown (see Note 8). The effect
Open (or Disconnected) : .
depends on the intended overvoltage setting.
29 OVSEL 1 e |f pin 21 and pin 22 have the same intended value, there is no effect for the
. short.
Shortto Pin 22 e |f pin 21 and pin 22 have a different setting, the Vaa is shorted to AGND.
ALRML goes low.
. The pin defaults to low due to the internal pulldown (see Note 8). The effect
Open (or Disconnected) : ;
depends on the intended overvoltage setting.
20 OVSEL2 e |f pin 22 and pin 23 have the same intended value, there is no effect for the
. short.
Shortto Pin 23 e |f pin 22 and pin 23 have a different setting, the Vaa is shorted to AGND.
ALRML goes low.
: The pin defaults to low due to the internal pulldown (see Note 8). The effect
Open (or Disconnected) . .
depends on the intended overvoltage setting.
23 OVSEL3
. e |f pin 23 is set high, there is no effect for the short.
Shortto Pin 24 e |f pin 23 is set low, the Vaa is shorted to AGND. ALRM| goes low.
Open (or Disconnected) | ALRML goes high.
24 VaA .
Short to Pin 25 ALRML goes low.
Open (or Disconnected) Vaa goes to ellpproxwlnately 100mV and ALRML is approximately 0.5V. There is
25 AGND no heartbeat if there is a one before the opening.
Short to Pin 26 The device is in shutdown mode. ALRML is low.
Open (or Disconnected) The pin .|s internally pulled down and the device goes to the shutdown mode.
ALRML is low.
26 SHDN ALRML goes high and stays high even if the short is removed. The internal
Short to Pin 27 detect circuit considers this a major failure and the part has to be repowered
up to come out of this state.
Open (or Disconnected) | The signal at the ALRML cannot be seen by the host.
o7 ALRML ALRML goes high and stays high even if the short is removed. The internal
Short to Pin 28 detect circuit considers this a major failure and the part has to be repowered
up to come out of this state.
Open (or Disconnected) The delay betyvgen the fgult condition arjd alarm setting (ALRM|_ goes high)
o8 D goes to the minimum. This means there is almost no delay.
. The delay between the fault condition and alarm setting (ALRML goes high) is
Short to Pin 29 . L .
approximately 4s, which is set by the internal watchdog.
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PIN
NUMBER NAME ACTION EFFECT
Open (or Disconnected) | No effect.
29 TST1H -
Short to Pin 30 No effect.
Open (or Disconnected) | No effect.
30 TST2 If pin TOPSEL is set high (Vaa), it causes the short between Vaa and AGND.
Short to Pin 31 ALRML is low.
There is no effect if TOPSEL is set low.
If the part is the topmost device in the daisy chain, the ALRML is set high as
Open (or Disconnected) | the state of TOPSEL is low (internally pulled down).
There are no other effects as the state of the pin stays the same (both low).
31 TOPSEL
No effect if TOPSEL is set low.
Short to Pin 32 If TOPSEL is set high, it causes the short between Vaa and AGND and ALRML
is low.
Open (or Disconnected) | No effect.
32 TST3 -
Short to Pin 33 No effect.
Open (or Disconnected) | No effect.
33 N.C. -
Short to Pin 34 No effect.
ALRMy is internally pulled up to VDDy. There is no effect to the topmost
device. Otherwise, the communication of the chain is broken and the alarm
Open (or Disconnected) | signal from the parts close to the topmost device are not passed through.
Since ALRM_ is a reflection of ALRMy, the state of ALRML is high for the no-
34 ALRMU alarm state.
No effect for the topmost device. Otherwise, the communication of the chain is
Short to Pin 35 broken and the alarm signal from the parts close to the topmost are not
passed through. Since ALRML is a reflection of ALRMy, the state of ALRML is
low for the no-alarm state.
Open (or Disconnected) | The ALRML goes high.
35 GNpy  (openiort ) L 90°8 9
Short to Pin 36 The ALRML is high. (See Note 9.)
Open (or Disconnected) | ALRML goes high. HV is approximately 0.4V below DCIN. (See Note 9.)
36 VDD i i i
u Short to Pin 37 ALRM|_ goes high. VDDy is approximately 0.5V lower than GNDy.
(See Note 9.)
Open (or Disconnected) | ALRML goes high. VDDy and HV collapse.
37 CP- i i i
Short 1o Pin 38 ALRML goes high. VDDy is approximately 0.5V lower than GNDy.
(See Note 9.)
38 CP+ Open (or Disconnected) | ALRML goes high. VDDy and HV collapse. (See Note 9.)
6 BILBENEZFHERNTHDIHEE. ALRM ED/N—FE—NMESITT A4/ MREABEREINDEBRALET,
FET NADBEELNIVEVAAICEL L. O—IFAGNDIZEL LB F T,
8 COEVHTNI D VEABLTNDIEETE. ZOTIVY D UIIFEEICSEV=H. OV U0EEICIE. EZAGNDIIERE
TRIRENHIET,
E9 1 IZEMLEREDISES. VDDy - GNDy = 3.3V, BELUHV - DCIN = 3.6VER Y FT, VDDyEHVARIEE NS &L VDD -

GNDy =0V, BKXUHV - DCIN=-0.4VIZZEW X9,
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