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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to AGND.) BATtOAGND ..o -0.3V to (Vgyq + 0.3V)
VP 10 AGND ..ot -0.3V to +70V BA2-BA12 to
LDOIN 10 AGND ....coooiiiiiiiiiii (Va - 0.3V) to (Vp + 0.3V) AGND ........ (Vev(n* - 1) - 0.3V) to min((Voyn* + 0.3V) or +6V)
VA0 AGND ..o -0.3V to +6V BA2-BA16 to AGND
CVO, DGND t0 AGND ..., -0.3V to +0.3V (MAX14921 0nly) ..oooviiiiiiiiieei (Vey(m# - 1) - 0.3V) to min
SCLK, SDI, CS, EN...oooviiiiiiiiiici -0.3V to +6V ((Voym** + 0.3V) or +6V)
SDO, SAMPL .....ooiiiiiiiiiiiie -0.3V to (V| + 0.3V) AOUT, T1, T2, T3to AGND ........ooceei -0.3V to (Va + 0.3V)
CVI O AGND ..o -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
CV2-CV12to AGND.............. (Vov(n* - 1) - 0.3V) to (Vp + 0.3V) 64-Pin TQFP-EP (derate 31.3mW/°C above +70°C)...2508mW
CT1-CT12t0 AGND ..........cve.. -0.3V to (Vcy1—Vey12 + 0.3V) 80-Pin TQFP (derate 23.3mW/°C above +70°C)........ 1860mwW
CB2-CB12t0 AGND ......cccovieie -0.3Vto (Voy(n* - 1) + 0.3V) Operating Temperature Range ...........ccccccoeene. -40°C to +85°C
CV2-CV16 to AGND Maximum Junction Temperature...........cccccoeviiiiiiinnens +150°C
(MAX14921 only) .............. (Vey(me - 1) - 0.3V) to (Vp + 0.3V) Storage Temperature Range...........c..ccceeennn. -65°C to +150°C
CT1-CT16 to AGND Lead Temperature (soldering, 10S) .......ccccccvvvvriviiiinnnnn +300°C
(MAX14921 only) c.ocoveiiiiiiie -0.3V to (Vcvi1_Vevie + 0.3V) Soldering Temperature (reflow) ........cccooviiiiiiiiis +260°C
CB2-CB16 to AGND *n=2-12
(MAX14921 only) ...coovvviiiiiins -0.3Vto (Voy(m* - 1) + 0.3V) *m=2-16

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

Junction-to-Ambient Thermal Resistance (6ya) Junction-to-Case Thermal Resistance (6,y¢)
64-Pin TQFP-EP.........ccccoiiiiiiiii 31.9°C/W 64-Pin TQFP-EP.........cociiiiiiiiii 1°C/W
80-PiNn TQFP ..o 43°C/W 80-PiNn TQFP ... 8°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

DC ELECTRICAL CHARACTERISTICS
(Vp = +65V, DGND = AGND, V|_ = VgN = +3.3V, Va = +5V, CgampLE = THF, Ta = -40°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLIES
Vp Supply Voltage Vp +6 +65 \
| EN = low or LOPW = 1 1
Vp Supply Current P_OFF : pA
lp_ON EN = high 65 150
LDOIN Supply Voltage VLDOIN +6 +65 V
I EN = low, |p = 0A 75 125
LDOIN Supply Current LDOIN_OFF - A pA
ILDOIN_ON EN = high, Ip = 0A 350 500
Va Analog Supply Voltage Va Va supply externally, Va = V| poIN +4.75 +5 +5.25 \
I EN =low, Vo =V 50 75
V Analog Supply Current A_OFF : A~ "LDOIN PA
IA_ON EN = high, Vo =V poIN 350 450
V| Supply Voltage Vi +1.62 +5.5 \Y
VL Supply Current IL erlllc(:;s;]riwgﬁts static, held at logic-low o5 5 UA
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DC ELECTRICAL CHARACTERISTICS (continued)
(Vp = +65V, DGND = AGND, V|_ = VgN = +3.3V, Va = +5V, CgampLE = THF, Ta = -40°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vp UVLO UV_VpyTH Vp rising +6 \
UVLO Hysteresis UV_VpHysT 200 mV
LDOIN UVLO UV_LDOINyT | VipoIn rising +5.25 +6 Vv
Va UVLO UV_VavTH Vp rising +4.7 V
V| UVLO UV_V|yTH V| rising +1.6 \Y
LDO Output Voltage Va_Lpo_out | 0 <loap < 10mA +4.75 +5 +5.25 V
ANALOG INPUTS (T1, T2, T3)
Input Signal Range V1 Reference to AGND 0 Va \
On-Resistance Rona 200
nout Leak c . | T_ route to buffer amplifier -1 +1 A
nput Leakage Curren
9 TLEAK T route to AOUT r 1 g
CAPACITOR INPUTS (CT.)
Capacitor Discharge Current LT Hold phase, SAMPL = low -1 +1 pA
ANALOG INPUTS (CV_)
Differential Input Signal Range
for Guaranteed Accuracy Vbn Vevn = Vevn-1 (Note 3) +0.5 +4.5 \
CV1 Input Voltage Range Vevi 0 +5 \
CV2-CV12 Input Voltage Range
(MAX14920) Vevn n>2, Voyn > Vewn-1 (Note 3) +1.5 +65 Vv
CV2-CV16 Input Voltage Range
(MAX14921) Vevm m>2, Vovm = Vovm-1 (Note 3) +1.5 +65 \Y
ILs_ During sampling phase -1 +1
| During holding phase -1 +10
Input Leakage Current S : — HA
lLc_ During calibration -1 +10
ILp_ During diagnostics, DIAG = 1 10
. BA_ active, Voyn - Vovn.1 = +4.5V
Balancing Input Current ILB_ (Note 3) 6.5 12 mA
Vevn > +2V, Igink = 2mA (Note 3) 80 150
. . RsamPLE
Sample Switch On-Resistance Vovn > +1.5V, Igink = TmMA (Note 3) 90 Q
RswcaL Vovn > +2V, Igink = 2mA (Note 3) 800 16,000
Cell Undervoltage Threshold UV_VeyTH ér; ‘;ri‘tdervonage setsthe associated SPI | 4, 15 416 v
Cell Overvoltage Threshold OV_Vevth érr: ‘E)ivtewo"age sets the associated SPI Va v
Maxim Integrated 3
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DC ELECTRICAL CHARACTERISTICS (continued)
(Vp = +65V, DGND = AGND, V|_ = VgN = +3.3V, Va = +5V, CgampLE = THF, Ta = -40°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
ANALOG OUTPUT (AOUT)
Output Signal Range VaouT Reference to AGND +0.3 Vp-0.3 V
Amplifier Offset Voltage VOFFSET E/l\?ootLeJTES): +3.3V, after self-calibration +50 +100 pv
Temperature Offset Drift If not recalibrated +1.5 pv/eC
Gain ALV Gain = VaouT/VD 1 VIV
Output Error VO_ERR (Note 4) -0.5 +0.5 mV
Amplifier Gain Error VGAIN_ERR Rout = 100kQ, Vp = 2V to 4.5V (Note 6) -0.2 +0.2 mV
. [SCO, SC1,SC2,SC3] | MAX14920 Vp/12
Vp Monitor Voltage \Y \
P 9 PMON | =10,0,1,1] MAX14921 Vp/16
Vp Monitor Accuracy VPMONA [[S(')Cg‘ ?011]' SC2,8C3] = -0.25 0 +2.5 %
CHARGE-BALANCE DRIVERS (BA_)
IBA_ = 1MA, Vo) - Vev(n - 1) = +3.3V Ve - 1)
Output Low VAL (Note 3) Vevn - 1) " 0.9 V
. I =-1mA, V -V _{)=+3.3V
Output High VBaH (l%le_te 3) CVim = ¥CV(n - 1) Vevn) - 1.5 Vovi) |V
Pulldown Resistance RprbwnN 0.65 0.9 kQ
LOGIC OUTPUT (SDO)
Output Low Voltage VoL Isink = TOmMA +0.9
Output High Voltage Von ISOURCE = 0.5mA V| -0.25 \%
Output Leakage Current I Veg = VL -1 +1 HA
LOGIC INPUTS (SDI, SCLK, EN, SAMPL)
V| < +2.3V 0.2x V|
Input Low Voltage ViL \
+2.3V < V| < +5.5V 0.3x V|
. V| < +2.3V 0.8 x V|
Input High Voltage VHL V
+2.3V < V| < +5.5V 0.7 x VL
Input Leakage Current I -1 +1 uA
DYNAMIC CHARACTERISTICS
Measured between channels with
AOUT Settling Time tSET +4V signal change. Settling to +1mV 5 us
accuracy, CLoap = 100pF (Figure 1)
N CsampLE = TWF 4
Sampling Time tSAMPL - - ms
CsampLE = 14F, error calibration 40
. ' Delay from SMPLB set to 1 or SAMPL
Holding Delay T t 0.5
olding elay 1ime HD falling edge to holding of all cell voltages WS
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DC ELECTRICAL CHARACTERISTICS (continued)
(Vp = +65V, DGND = AGND, V|_ = VgN = +3.3V, Va = +5V, CgampLE = THF, Ta = -40°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Delay from SMPLB set to 1 or SAMPL

Level-Shifting Delay Time tL s peELAY | falling edge to shifting of all cell voltages 25 50 ys
to ground and available for reading

AQOUT Voltage-Droop Time tbrROOP Droop to -1mV (Figure 2) 1 ms
Measured between T_ input selection

T_ Settling Time tTs and AOUT settling to +TmV accuracy, 5 ys
CLoaDp = 100pF, SC2 =1

T_Turn-On Delay Time tTD 0.2 us
Measured between Vp/12 (MAX14920),

Vp Settling Time tvps Xg&?@gﬁ%ﬂigg&m selection and 25 60 ys
CLoap = 100pF, SC3 =1

Self-Calibration Time 8 ms

THERMAL DETECTION

Thermal Shutdown +140 °C

Thermal-Shutdown Hysteresis 15 °C

SPI TIMINGS (Figure 3)

SDI to SCLK Setup tps 50 ns

SDI to SCLK Hold tDH 12 ns

SCLK to SDO Valid Do 100 ns

CS Fall to SDO Enable tpv 100 ns

CS Rise to SDO Disable tTR 80 ns

CS Pulse Width tcsw 50 ns

CS Fall to SCLK Rise Setup tcss 100 ns

CS Rise to SCLK Rise Hold tosH 0 ns

SCLK High Pulse Width tcH 65 ns

SCLK Low Pulse Width toL 65 ns

SCLK Period tcp 208 ns

Note 2: All devices are 100% production tested at Tp = +25°C. Limits over the operating temperature range are guaranteed by design.
Note 3: Where n = 1-12 (MAX14920) and n = 1-16 (MAX14921).

Note 4: Output error Vo_gRR is the difference between the input cell difference voltage (Vp = Voy(n) - Vov(n - 1)) and the

output voltage Vaout. Where n = 1-12 (MAX14920) and n = 1-16 (MAX14921). Output error depends on buffer ampli-
fier errors and parasitic capacitance charge injection error. Since parasitic capacitance error is PCB dependent, output
error is guaranteed by design for a sampling capacitor of 1uF and parasitic capacitance less than 2.5pF on CTn (see the
Measurement Accuracy section for a detailed explanation).

Note 5: Buffer amplifier self-calibrates its offset at power-up and every time it is requested. Due to possible thermal drift after
power-up phase, it is suggested to run self-calibration on a regular basis to get best performance
(see the Buffer Amplifier Offset Calibration section for a detailed explanation).

Note 6: Amplifier error is the sum of all errors including amplifier offset and gain error.
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BT T (E451%

(Vevn - Vev(n - 1) = +3.3V (where n = 1-12 (MAX14920) and n = 1-16 (MAX14921)), Ta = +25°C, unless otherwise noted.)
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51 B BE (%)

ElL:!
MAX14920 MAX14921 2 IhgE
(64 TQFP-EP) | (80 TQFP)

36 52 BA7 Bt MR IR S SR 5 7, EBBATEEESNINEBFETHMR, FAEANEBATE

37 53 cT7 REBEETSH, SAMPLABHESEH, CT/TRSEZEECV7, ECT7HICB7ZE&E &
TWFER, NMEARECT7ZE,

38 54 cB7 REBEAR7 RS, SAMPLAZBHESH, CB7TRPEREECV6, ZECT7HCB7 = EE #
TUF B, KEFHHHECB%;@O

39 55 oVe B EERAG, FCVOEEZE B M AR/fHAR, WRAFER, BCVeEEZEBWANR
SHE,

40 56 BAG ,ﬂa%%ffﬂﬂff&%lma%im&G BBAGE EESNEINAEFETH MR, & HEFBAGE

41 57 CT6 REBER6S M, SAMPLABIHE SN, CTERLERZECV6, ECTE6FICB6 8%
TWFBE SR, NMERNECTEZE,

49 58 CB6 X B6MKEH, SAMPLAZHESH, CBORIZEZEECV7, ECT6FICB6Z BE B
TWFER, NMFARFECBEER

43 59 CVs Bt BB ERAD, i%cvsﬁ_?%E%f@BB*E/BH*&; MRAEA, BCVoEREBMANE
SHE,

44 60 BA5 ,mﬂ?1%$ﬂﬂ$&fﬁltha§!fauﬁ5 B BAGE ZEESNEINAEFET MR, 1 A FBALE

45 61 CT5 R BAEZ M, SAMPLABE SN, CToAZEREECVYS, ECTHRICBS 8% &
TWFBE, NMERNECTEZE

6 62 CB5 KB ALK, SAMPLABHESN, CBSRIPEREECVL, ZECTSFCBSZ 8 #
TWFBHE, TERKNECBEZE

47 63 cva Bt BB R A4, JI%CV43§.?%§EE5’EEBEI$E/BH$&; MRAEA, BCVAEREBHWANE
SHE,

48 64 BA4 ,mﬂ?1%$ﬂﬂ*&%ltha§$auﬁ4 BBALEZEEINEINAEFETA MR, & HKFBALE

49 65 CT4 REBERISH, SAMPLABIHE SN, CTARSERECVL, ECTAFICBAZ 8%
TWFER, NEARECT4AES

50 66 CB4 R B RIERH, SAMPLAZBHSI, CBARPEEECVI, ECTAFICBA = jali&
TUFEBE &, TE%HTECBAL;Lﬁo

Maxim Integrated
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MAX14920/MAX14921
SfEE12/16T B il EAFE

5| B BA (%)
ElL:
MAX14920 MAX14921 2w IhgE
(64 TQFP-EP) | (80 TQFP)

51 67 cva B EEMAZ, BCVIEREZE BMMHER/AR, WRAFER, BCVIEEEEMANK
SHE,

52 68 BA3 Bt SE MR e d 3, BBASEEE NG BFETH MR, NFERBRFBAIE

53 69 CT3 REBAIZTH, SAMPLABESHN, CT3RNIEZEECV3, ZECTIFCB3Z 6 &
TWFBER, TEANFECTIZR,

54 20 cB3 XEBEA3RE, SAMPLABESN, CB3RNIEREECV2, ECT3FCBIZ EE R
TUFEB R, NMEAFECBIZES,

55 71 oV2 b EERA2, BCV2EEZE MM/ N, WRAER, BCV2EZEEEMANK
SHE,

56 25 BA2 BRI 2, BBA2EEE SNFNHEFETHIMIR, BN EBA2E

57 . CT2 REBR25H, SAMPLAZBESN, CT2REEZEECV2, ZECT2FCB22 8% #
TWFBER, TEANECT2EZR,

58 24 CB2 KRB E2{EM, SAMPLABHESN, CB2RIEREECV], ZECT2FCB2 8 #
TWFBEZR, TEANECB2EZER,

59 75 CV1 B EERMAT, BCVIEEE B R/FAR,

60 76 BA1 Bt MRS a1, BBAIEEE NS BFETHMR. NEHARFEBATE

61 77 CT1 REBAEEISH, SAMPLAZBESN, CTIRIEEECV, ZECT1HRCVOZ[EE
BIUFBE R, TERNECTIZE,

62 78 CVo B BEEBAO, BCVOEEEAGND,

63 79 EN FEEB N, BENEKHARBEN, SEETXHEIFEMUSPIFTHFRE, XHER
T, +5V LDOREBER, BENEIMASBEEN, AERTHEER,

64 80 CS SPIF AN, REFEER,

- 15 oVA6 HthEEMA16, BCVICEZEE BMER/EHR, WRAFER, BCVIcEZEEHMA
HEsHEE,

- 16 BA16 B &SR IR IS M H 16, KEBA1GEZEESNTNEBEFETH ML, 4 HIT{FBA16

o 17 CT16 REERERE165 W, SAMPLABEENR, CTI6RIMEZEECVI6, ECT1651CB16
ZEEEIUFES, NMEANFECTI6ES,

Maxim Integrated

13



MAX14920/ MAX14921
SEE12/16 T Bt ZAFE

51 B BE (%)

Elf
MAX14920 MAX14921 2 IhEE
(64 TQFP-EP) | (80 TQFP)

o 18 CB16 R HREE16MR%, SAMPLAZBESH, CB16RIMEEECVI5, #ECT165CB16
ZBEEIYUFER, FEANECBI6ES

- 19 cVi5 B EEBADL, BCVISEEE B AR/, WRAEH, BCVICEEE BihA
E’]E—F]E\E_I,}_

o o0 BA1S Bt MR IR M 15, BBAIGEEE SMNENAEFETHMR, & ANFEBA1S
PN

o 21 CT15 FRHEREE155H, SAMPLABESH, CTI6RZEEECVIS, ECT1551CB15
ZEEREIWVFBER, NERNFECTI5ZE

o o0 CB15 R BEREE15KE, SAMPLAZBIESHN, CB16REMEEECVI4, #ECTI5FCB15
ZENEREIVFES, FERNECBISES

o o3 cVia Bt EEH A4, 4%CV14E%§EE5ME#&/BH*&; WMBEFER, BCVI4EZEEHEMA
B BE,

o o4 BA14 @%&ﬂﬂﬂ*ﬂzzﬂaﬁﬁuﬁm WBBATALE EE SN A EFETHM R, T B #BA14

_ o5 CT14 %Téﬁ%feﬁi%i%mm%o SAMPLAZ# &, CTI4RIEZECVI4, ECT1450CB14
ZEEEIWVFER, AMEARECTI4ZR

o %6 CB14 REBREE14ER, SAMPLAZBESE, CB14RIEEZECVI3, ZECT145CB14
ZENEREIVFES, FERNECBI4ES

o o7 oVi3 B EEH A3, BCVI3E ?‘EEE,&BEI#EL/BW& MBRER, BCVISEESE HthA
E’]E‘l—JEﬁr

o o8 BA13 @%&ﬂﬂﬂ*&%&zﬂg&ﬁutﬂm WBBAI3LEEE SN A BFETHMR, T AR #FBA13

. 29 CT13 R EREE135 W, SAMPLAZEEN, CTISHIFZEZECVI3, #ECT1350CB13
ZEEEIYVFBERE, AMEARECTIZR

o 30 CB13 KR EREE13RE, SAMPLABHE S, CBI3RIEEECVI2, #ECT1350CB13
ZEEZEIWFBEE, TEANECBIEE,

— — EP BIRZ(RMAX14920), BEPZE#EZEAGND,

Maxim Integrated
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FAE R
MAX14920/MAX14921 R Bl Bl imes frAE £ T N B R S5
M ZIA167/+66V (AW T/MHEMA, BHEES
BENE BN EREMAFNESHEN R, BMREFHIE
NXEMERBNEE, IEERHBABRERG TR
SEEHER BRSTRBET. HEBEENEERIUNE
E BRI NS ENEEFES, FLIFADCHE
BB, SsHBIRH B EBFETHRENE, KHUTR
B,
SR, REBHERSBNSE+LVHES BEHITET,
RRBENE BT RE R, PImESEF(Li+) B, B4
B BN EIREM| T +0.5mV (&KX), SBEENERFMEX
RBHEBA TR BT LT FEOEMEN, fl
H-SEHRA R, ZWIRERNFRANEREE, 8
HEFE/RERE,
FTREFBISPIED =TI SEM4, STMBMENIIEE, SPI
BEOXFHEERE, RASH TN I EERR+6VHA R
MWEBE(—REFHRTIH B,

FBERIE
SMPLBAL E0ESAMPLE N3R5 4 = BB, CTnFICBn
(Edn = 1-12 (MAX14920), n = 1-16 (MAX14921))5| i
ZEH B FRRER & T B BENFT(E4); SMPLBZ
BE1BSAMPLEI AR ZE AR BT, SBU4ENRFAELE
F LM BE; SMPLB B15XSAMPLS| B R+ A K B F
B, BERRFEE, HRHF. RFASAMPLE A= H 8,
¥SMPLBfz BO; I X#. RFHSMPLBI=HI 8, 5
SAMPLEIANRF A E BFE,

REM R, ERERBMEBEECS = 1), AOUTEFVp/12
(MAX14920)5Vp/16 (MAX14921),

Maxim Integrated

MAX14920/MAX14921
SfEE12/16T B il EAFE

HHECV_MABEKEME, DUBKREZESH/HEHERF,
I EIRRFAR BN, EEE15008F % S8 B,
REFHER, ESPIEHITIREN BN BEIRLEEE]
BHAOUTHI H o

FBE 3B
SMPLBL B AZ#HE S8, ZSAMPLE AKX AR B EH,
KIEFF X FE0.5us (HEVE) ST I, IMBRE B ERFHE,
FEt s DELAY < BOus (BRK) BEIA, HEBESIFEHRA
Mt ASENBERES, REMERBEREMOXE/ZEK
W, TZESPIE I T IR SRR 5t B, SPIE I T HERE
FEEINFEREE—H B M BEE(ED),

ECSILE18, MRIBBMIEF(HSCIEEMEX), kB
WEBE HMAAOUTH H, MR, RIES. |REIFK
RBETBE B, HRUSEEAOUTEIER H, B
B EltseT= /5, MCSESHLEFAE, HEBENEEHI
TEAOUT, A BADCRI T R#H ZHAOUTHRIE, HT B
FTHENER, AOUTH H B EME B & £ 8%, BEK
E1mVEES B4 T tproop (> CsampLE/lcT_LEAK)o

CSAMPLE

CTn* CBn*
Cvn* ,
+ !

o\\c
MAX14921

SAMPL 0<} SMPLB

*n =1-12 (MAX14920) and n = 1-16 (MAX14921)

MAX14920

E4. EERE
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MAX14920/MAX14921
SfEE12/16T B il EAFE

J SAMPLE PHASE u HOLD PHASE ‘
1
ISAMPL -7 !
-7 - I
-7 I
_--"" I
" I
-7 |
_--"" |
-7 I
HOLD  LEVEL !
DELAY  SHIFT SETTLING
DA LS "gppct  SET [CONVERT SELECT  !SET |CONVERT SELECT CONVERT SELECT  'SET | CONVERT
CELLa CELLa  CELLb CELLb  CELLc CELLm  CELLn CELLn
| ~VOLTAGE READY
[ = sPrAcTIvVITY
[ = ADC CONVERSION
5. SPIE #l 8 5th f /& 3£ B
TEREEF  EIMABREEIFELFAHE, BEANFETRE,

EEBEENABERIAOUTEEEBMBEZZE)H="
HERE

1) CT_SIMIt R 5 e R IF BE R

2) NBE TP ARBHBERE

3) BB FHBRARNRE

CT_‘;’lﬁﬂﬂ:ﬁ“UA, %ﬁ)%umi%% gCV g]ﬂﬂ] Kﬁmfﬂ'm
(iR

XEBFNPCBHRRAKTIT, EREHREZATAHE .

leT_

xt
CS READOUT

VERR_LEAK =

Rep.

CSAMPLE A RFEEH A,

leT Leak A CT_S| B9 E B o

tREADOUT A Bt BB R FF A R FF 2 B Z (B M FE R
20, % REEHERMNIYF. ADCE 3 3E & K F20kHzAT,
VERR_LEAK/NTFTmMV, BMHEBEBEREESH, BRBEX
MR EERBREERE, NBEEATE EE}_E’]EEAE}T
ISR B E,

Maxim Integrated

ZRENE W, oJF BAIRKBEREDGEEBRE T K
HWERIFIRZE, ELENEHHTRE, BT LXHESPHES
B E, FRINEER, RECHHTRE, BEIKR
FHBREA M ARBERIABE, EHEMNEREMRT0.3mV,
THE, URBUHRTHRE, TES~E+1.50V/°CH
BEELIEER,

B #HmR5SCT 3| SPCBHEXNF £ H B3R N
BESEANEE, SE4E—FTNHEMRE, BEETAX
HMIRETHTRITE.

CsamPLE J

R,

CraRACTNSIMIMI T £ B A, Edn = 1-12 (MAX14920)
&n = 1-16 (MAX14921),

VERR_CHARG E_INJECTION =

CpaR 1
—xV X
CTn A 3 o tsampL/(

2Rsw x CsampLE)

CsAMPLE A RE B R,
Rsw A KHEF X BH,
VetnACTNS | 4B X FAGND B IR, Hon = 1-12
(MAX14920)2n = 1-16 (MAX14921),
tsAMPL AT R FE B E]

16



OUTPUT ERROR vs. SAMPLING TIME

100.0 ‘ ‘ ‘
VCn =65V
Vo=4.5V
10.0

\ CsampL = 1uF

\ Cpar=1pF
1.0

OUTPUT ERROR (mV)

tsampL (ms)

E6. £ BB A 1pFEY 89 B FNRFIRE BIE

EOFTRARFERBEANIUF, FEBREAPFE, E&KET
EEHTHBREEIAREIRE,

REBEFNIUFE, BCT_5IHNFEBERRREILRE,
EUURIER HIRENF 1MV, BISERXEEREE, #Hih
REXFENE, TH—FR/NaHRE,;
WRRFBZ/NFIUFH T FEBEKRT16pF, BTl
BENEY BBMTRERF, BRER/NEIMVLT,
MNETELEENEETHEBREGY BUHNRELS
4+ BE BTN IRERETBNo

BFEEBBIEINRERE

STEEEETECVY_ ik B Fr A Bsth 7 H0#,, [ECS. SCO. SC1.
SC2. SCI/fLE A0 0. 0. O, 0], B HEENFTLEE
FHEENRERE,
REMER, S0 BB NIRET BRI EREF X (Rsweal
= 8000, HEE)GE, T, REF4EERTWHREEEM
W EEVCT, HEfn = 1-12 (MAX14920)%n = 1-16
(MAX14921),

Maxim Integrated

MAX14920/MAX14921
SfEE12/16T B il EAFE

BE o Bt B R SEBINF E RAOUTA & % B b &9
VERR_CHARGE INJECTIONTEL, 3 X128, Z05RVERR CHARGE INJECTION
REEUEWEAAERIMVIEE, REFZTRESNCT_
SIMFTEBRNNEE, HIEH A THBIZESERK
® 1€ IEVERR_INJECTIONo
WiEH BT EARAEEREESNIARNBEE X, —7
BErHEbEENREFEAEHEREREFEESNE N Bt
WADCEIB(RIIREE), BIL128, MBEENEN B EE
thoE R IXLEE,

ZEM A S KB
L HE, SEamRTEaRE, DISAIE TEHNKIFHR
ERER/N, N, OEFENES THEEKERBERE,
BT [ECS. SCO. SC1. SC2. SC3Mzr&E M0, 1. 0. 0]
BEERIBERA, FEXEME/CSHIEELHRTNSBEE
NEzh, ERRBRERFFESms, 7 LHE, AOUT
WHASHES, THFTEENELERNE, Af, 5
EesStaENBlugEiET), SPIEE T, kL,
AT AEWBAE, REF#HTNE, FESEA0TREER(ECS
=0, SC2=0, SMPLB=0), LH#/5, WWERBHRTEH
KA, TRES™4+15uV/ CHEEXIFEY,

Yq12/16 75 LU FHIEE jth
ST YHMIT (Vp > +6V)E12/167 Hith(Vp < +65V), Fi
BN ethBs/ N TFE ST TENNRKEBEE,
BHEHEEBNRKBEEZEZEE BERASREIRCV0), =it
BB AEANCYV_ MAEEE —EHFEEEVP, ~MEH
#IBA_. CT_F1CB_3|HIi% =,

BEEREE th2H & B E
BRI AR B EESS, SR TRNEMANREER,
VpFIAGNDZ B 8O A ZF B PR D E 2845 B sth 2H BB R ¥ 1712
(MAX14920)816 (MAX14921)4> [, 'R 3E & & 8 th4H &
HEMNERA BMAEYEE, AOUTHE L8 A60us,
A EMAR S BEE, ¥[ECS. SCO. SC1. SC2. SC3]
NEHAO, 0L 0. 1. 1o TERFHREFMERFEEE A
BEE,

17



SPIFE{THEO
BI24RISPIEE O = H 884, RIS BISDITMA @B K
EBTHIE, RERNESDOM HAX LN EE, Xfs
FATSEEXFHENSHXNEHTIE, HIWADCE
Heg, H/MMRARTENNF,

MAX14920/MAX14921
SfEE12/16T B il EAFE

CBIRkBEHIsSNE—f, ClASHAELTEFENE
—fi, SDOEIEASCLKES W THA R/, #|/HAESCLK
8 EFHERESDIEHE,

SPIFL & /= #l
BT A FERENEFX. XENRTE B
BE. EFEEmHABL, EFT_AANBE, NRELE
PERN, Z1FH T HEHBISDINEEF S ERNEE
FEHI,

JUtuuuuyL

SDI X CB1 CB2 CB3 CB4 CBS CB6 CB7 CB8 CBY CB10 (8:30) cB12

CB13 CB14 CB15 CB16 ECS Sco SC1 8C2 SC3

SMPLB DIAG LOPW X

S0 — ¢t c2 c3 c4 c5 c6 c7 c8 9 c10 o1 c12

c13

c14 c15 C16 0P0 0P1 REVO REV1 UV_VA uv_vp RDY o1 X

&7 SPI&fTH 0T

= 1. SPIBL & /4= I {iL

NAME BITS ACCESS | RESET DESCRIPTION

0: Set BA1 output low
CBH1 0 W 0 :

1: Set BA1 output high

0: Set BA2 output low
CB2 1 W 0 ;

1: Set BA2 output high

0: Set BA3 output low
CB3 2 W 0 ,

1: Set BA3 output high

0: Set BA4 output low
CB4 3 W 0 ,

1: Set BA4 output high

: BA |

cB5 4 W 0 0: Set BA5 output gw

1: Set BA5 output high

0: Set BA6 output low
CB6 5 W 0 ,

1: Set BAG output high

0: Set BA7 output low
CB7 6 W 0 ,

1: Set BA7 output high

0: Set BA8 output low
CB8 7 W 0 :

1: Set BA8 output high

Maxim Integrated
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MAX14920/MAX14921
SfEE12/16T B il EAFE

1. SPIEL & /4= Hl L (£E)

NAME BITS ACCESS | RESET DESCRIPTION

0: Set BA9 output low
CB9 8 R/W 0 ,
1: Set BA9 output high
0: Set BA10 output low
CB10 9 R/W 0 -
1: Set BA10 output high
0: Set BA11 output |
CB11 10 RIW 0 ° O oW
1: Set BA11 output high
0: Set BA12 output |
cB12* 11 R/W 0 ° outpy C?W
1: Set BA12 output high
0: Set BA13 output |
CB13* 12 RAW 0 ° OUTpLE oW
1: Set BA13 output high
0: Set BA14 output |
CB14* 13 RW 0 ° OUTPLE oW
1: Set BA14 output high
0: Set BA15 output |
CB15* 14 RIW 0 © S
1: Set BA15 output high
0: Set BA16 output lo
CB16* 15 RW 0 LIpU oW
1: Set BA16 output high
0: Cell selection is disabled
ECS 16 RIW 0 on e

—

: Cell selection is enabled

[ECS, SCO, SC1, SC2, SC3]

SCO 17 R/W 0 1-SCO, SC1, SC2, SC3: Selects the cell for voltage readout during hold phase.**
The selected cell voltage is routed to AOUT after the rising CS edge. See Table 2.
0-0,0,0,0: AOUT is three-stated and sampling switches are configured for
SC1 18 R/W 0 parasitic capacitance error calibration.

0-1,0,0, 0: AOUT is three-statedand self-calibration of buffer amplifier offset
voltage is initiated after the following rising CS.

SC2 19 R/W 0 0-SCO0, SC1, 0, 1: Switches the T1, T2. T2 analog inputs directly to AOUT. See
Table 3.
0-0,0, 1, 1: VP/12 (MAX14920) or VP/16 (MAX14921) voltage is routed to AOUT
SC3 20 R/W 0 on the next rising CS

0 - SCO, SC1, 1, 1: Routes and buffers the T1, T2. T3 to AOUT. See Table 3.
0: Device in sample phase if SAMPL input is logic-high

: Device in hold phase

- Normal operation

: Diagnostic enable, 10pA leakage is sunk on all CV_ inputs (CVO-CV16).

- Normal operation

LOPW 23 R/W 0 1: Low-power mode enabled. Current into LDOIN is reduced to 125pA. Current
into VP is reduced to 1uA.

*MAXT4920F 424, 15721718 B 4021 & BMAX14920 T 1E,
** 3F FMAX14920, #1Fn > 12, VaouT = OV

SMPLB 21 R/W 0

DIAG 22 R/W 0

oO|2|(O|—=

Maxim Integrated 19



FR2. HithiksF

e
| —|

=)

MAX14920/ MAX14921
E12/16 BEitbiZAFE

CELL SCo sci sc2 sc3
1 0 0 0 0
> 1 0 0 0
3 0 1 0 0
4 1 1 0 0
5 0 0 1 0
6 1 0 1 0
7 0 1 1 0
8 1 1 1 0
9 0 0 0 1
10 1 0 0 1
11 0 1 0 1
12 1 1 0 1
13" 0 0 1 1
147 1 0 1 1
15" 0 1 1 1
16" 1 1 1 1
(X BMAX14921,
3. IEENIERE

T SCo sci

T1 1 0

T2 0 1

T3 1 1

Maxim Integrated
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MAX14920/MAX14921
SfEE12/16T B il EAFE

SPIE i RiEAIEBEO

WAL R O R & AR R IR, MRIETRESHAELS BIT/HTEEEFEZEONEHBFITEHCV (RNNE
EREHE, ZAPIH T RBHBEISDOREE F=F 3 +55V (RRSEERENX, HMIMEV SIHNBEEEXEH

8912 W/ 4 WAL B, EESHES 2 RADCHI/OZ H B FHTE MV B
X,
4. SPIM L
NAME BITS | ACCESS DESCRIPTION
C1 0 R 1: During hold phase if cell 1 voltage is below UV_VCVTH or above VA
c2 1 R 1: During hold phase if cell 2 voltage is below UV_VCVTH or above VA
C3 2 R 1: During hold phase if cell 3 voltage is below UV_VCVTH or above VA
C4 3 R 1: During hold phase if cell 4 voltage is below UV_VCVTH or above VA
C5 4 R 1: During hold phase if cell 5 voltage is below UV_VCVTH or above VA
Cé6 5 R 1: During hold phase if cell 6 voltage is below UV_VCVTH or above VA
Cc7 6 R 1: During hold phase if cell 7 voltage is below UV_VCVTH or above VA
Cs8 7 R 1: During hold phase if cell 8 voltage is below UV_VCVTH or above VA
C9 8 R 1: During hold phase if cell 9 voltage is below UV_VCVTH or above VA
Cc10 9 R 1: During hold phase if cell 10 voltage is below UV_VCVTH or above VA
C11 10 R 1: During hold phase if cell 11 voltage is below UV_VCVTH or above VA
c12x 11 R 1: During hold phase if cell 12 voltage is below UV_VCVTH or above VA
C13* 12 R 1: During hold phase if cell 13 voltage is below UV_VCVTH or above VA
C14~ 13 R 1: During hold phase if cell 14 voltage is below UV_VCVTH or above VA
C15* 14 R 1: During hold phase if cell 15 voltage is below UV_VCVTH or above VA
Cc16* 15 R 1: During hold phase if cell 16 voltage is below UV_VCVTH or above VA
OPO 16 R Product identifying bits
MAX14921 (OPO = 0, OP1 = 0)
OP1 17 R MAX14920 (OPO = 1, OP1 = 0)
REVO 18 R Die version
REV1 19 R MAX14920/MAX14921 version bits
UV_VA 20 R 1: VA is below UV_VAVTH
UV_VP 21 R 1: VP is below UV_VPVTH. If LOPW = 1, VP UVLO circuit is disabled and this bit is always set to 1
ROV 20 R 1: Device is not ready to operate (power-up phase or buffer amplifier is in self-calibration
procedure)
oT 23 R 1: Device is in thermal shutdown

*MAX14920 7@, 5 Z 08 & 405 17 & ImMAXT14920T 1£,

Maxim Integrated
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AL MRERFALDOINE AW A BE, BVARHR
E E+BV £5%, 1 #H B % A10mA (& K)o LDOINE F
+5.5VHE, BEIfFEELDO, WELDOR B EE R, BIR
FRESTF14mA (22mA, HEIE), o fF BN EB+bVIRE 28
RENILRESS, FHAIML+OVEEETT, LDOINKIE
EEVao

PR
ST RERCUTTIRE, FIEEA&Es, RRMEXT, LDO.
MRS B EEHERFEIETIE, SPEOERIE,

E gk
BILLOPWAL, st & TRThFEXMRRN, A3ELDO
REFEH, BRABASIHE, EVPHEBERTHEEIPA
(BK)o

IR BN
T1. T2AT3w AN A 8. UCVOAhSENEBENRE AN,
ZBRERAZEAOUTH R IT L b5 E E EAOUT (E8), XL
WAT BT EEBEEE RSN EMENEE,
SRS A BEBEE/NTF2000, R TEAOUTH
HORFEERARS, SEEERN/SEE BRI S HIE
IR AMIRE, UFEAETHARSREEEE,

MAX14920/MAX14921
SfEE12/16T B il EAFE

BT R SPIZIECS, SCO. SC1. SC2. SC3I&AI0. b. a.
01, ET mABEEREEEAOUT; BILKECS,
SCO. SC1. SC2. SC3] fr&A[0. b. a. 0. 11, T %
NEEEEZEAOUTH H, aflbfy BFEFE =BT WMAZ
— P FEAOUTHI H A =75,

HAOUTHI LR EH =7
AOUTHIH T H =75, SHEIMBESIELMZSIM, 5
METRE % RE, £MECSTSC_fIAOUTHHIRE N

=RNo

H it 141
R, MREANFET, BT OBOT R, &
VT FVaanty 1 538 @ [BFET, 38 IR 4% R i & P ¥4
FETSE B 5/ 63t5 09 PO AR AD B4R 2 181 (1219 o
o 5% ISP ) {5 4 B th 19 #FET, 1 #6000 (4 T {A)/
9000 (8 1) T 4 8 R 85 RFET # 1o 7 /8 B 8
B, MCV_RULBPATRE R, ok, F=E10mA (& KR)REEF
BER, MCVNIRACVYN — 1, Edin = 1-12 (MAX14920)
Rn = 1-16 (MAX14921), RIS FEHINEKE, RitA
et £ 08 316 PO 8 B8 37 2 T

20T
38 FLEV ST ) B8 A0 VF A 24 B 2 19 89 4 38 BURCV_3|
BB T RS 5% 1 o

T1%>\\O_‘
T —o0 ! 3

T3—o§ |
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