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ABSOLUTE MAXIMUM RATINGS

Vce, BATT, OUT, BATT_TESTto GND......ooveiie -0.3V to +6V
RESET, RESET, PFO, BATTOK, WDO, BATTON,
BATT_TEST, LL, (all open-drain) to GND .................... -0.3V to +6V

RESET, RESET, BATTOK, WDO, BATTON,

LL (all push-pull) to GND -0.3V to (Vourt + 0.3V)
WDI, PFIto GND................... -0.3V to (Vout + 0.3V)
CEIN, CEOUTto GND ............ .-0.3V to (Vout + 0.3V)
MRtOGND ..o -0.3V to (Vcc + 0.3V)
Input Current

Voo Peak CUITENT......uviiiii e 1A

Ve Continuous CUIrent ... 250mA

BATT Peak Current ...........ccoooiiiiiicce 500mA

BATT Continuous Current .........cccoooeioiiiiiieee 70mA
Output Current

OUT Short Circuit to GND Duration...............ccccoeevieeeeen.. 10s

RESET, RESET, BATTON ....oiiiiiiiiiceee 20mA
Continuous Power Dissipation (Ta = +70°C)
10-Pin TDFN (derate 24.4mW/°C above +70°C) ....... 1951mW
16-Pin TQFN (derate 25mW/°C above +70°C) .......... 2000mW
Thermal Resistance (Note 1)
For 10-Pin TDFN

B et 41°C/W
For 16-Pin TQFN

DU e 40°C/W
Operating Temperature Range ... -40°C to +85°C
Junction Temperature ..o +150°C
Storage Temperature Range................. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccocevviiiiiinnnn. +300°C

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 www.maxim-ic.com.cn/thermal-tutorial.

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

(Vcc = 1.53Vto 5.5V, VBATT = 3V, 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
Operating Voltage Range
P 9 9 9 Vce, VBATT | Ve or VBATT > VTH 0 55 v
(Note 3)
Vce = 1.62V 1.2
Supply Current ! Voe > V VoG = 28V 1.9 A
u urren >
pply CcC CC TH Ve = 3.6V 53 35 M
Vce = 5.5V 3.4 5
Supply Current in | Vee = 0V 025 05 A
Battery-Backup Mode BATT ce= ’ ' H
Vce Switchover Threshold " 0.1
Voltage Vg rising, Ve - VBATT X VeG \
BATT Switchover Threshold .
Voltage Ve falling, Ve < VTH, Vcc - VBATT 0 mV
BATT Standby Current Voo > VBATT + 0.2V -10 +10 nA
BATT Freshness Leakage
Vv =55V 20 A
Current BATT :
Voe = 4.75V, loyT = 150mA 1.4 4.5
Vce =3.15V, | = 65mA 1.7 4.5
Ve to OUT On-Resistance RoN cc out Q
Vce = 2.35V, louT = 256mA 2.1 50
Vee = 1.91V, louT = 10mA 2.6 55
VBATT = 4.5V, louT = 20mA VBATT
Output Voltage in N -0.1 v
Battery-Backup Mode ouT VBATT
VBATT = 2.5V, louT = 20mA -015

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = 1.53Vto 5.5V, VBATT = 3V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS | miN  TYP  maAX | uniTs
RESET OUTPUT (RESET, RESET)
Reset Threshold VTH (see Table 1) Vv
Vcc Falling to Reset Delay tRD Ve falling at 10V/ms 20 ys
Reset Timeout Period tRP 145 215 285 ms
Vce =2 3.3V, Isink = 3.2mA, RESET asserted 0.3
RESET Output Low Voltage VoL Vee = 1.6V, Isink = TmA, RESET asserted 0.3 Vv
Vee = 1.2V, Isink = 100pA, RESET asserted 0.3
RESET Output High Voltage v Vce = 1.1 x VTH, ISoURCE = 100pA, VouTt v
(Push-Pull Output) OoH RESET deasserted -0.3
RESET Output Leakage Current _ e
(Open-Drain Output) VRESET = 5.5V, RESET deasserted 1 pA
Vee = 3.3V, Igink = 3.2mA, RESET
0.3
deasserted
RESET Output Low Voltage VoL \
Voo = 1.8V, Igink = 1.0mA, RESET
0.3
deasserted
RESET Output High Voltage v Vce = 0.9 x VTH, IsouRcE = 100pA, Vourt v
(Push-Pull Output) OH | RESET asserted .03
RESET Output Leakage Current B
(Open-Drain Output) VRESET = 5.5V, RESET asserted 1 HA
POWER-FAIL COMPARATOR
PFI, Input Threshold VPFT VN falling, 1.6V < Vcc 5.5V 0.572 0.590 0.611 Vv
PFI, Hysteresis VPFI-HYS 30 mV
PFI Input Current Vce =5.5V -1 +1 pA
Vce = 1.6V, Isink = TmA, output asserted 0.3
PFO Output Low Voltage VoL Vv
Vce = 1.2V, Isink = 100pA, output asserted 0.3
PFO Output Voltage v Ve = 1.1 x V1H, Isource = 100pA, output Vourt vV
High (Push-Pull Output) OH asserted -0.3
PFO, Leakage Current —
(Open-Drain Output) VPFO = 5.5V, output deasserted 1 pA
PFO, Delay Time VpF| + 100mV to Vpr| - 100mV 20 ys
MANUAL RESET (MR)
Input Low Voltage VL 0.3 xVce V
Input High Voltage ViH 0.7 xVce vV
Pullup Resistance 20 30 kQ
Glitch Immunity Vce = 3.3V 100 ns
MR to Reset Delay 120 ns

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 1.58V to 5.5V, VBATT = 3V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

MAX16016/MAX16020/MAX16021

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
WATCHDOG TIMER (WDI, WDO)
Watchdog Timeout Period twD 0.83 1.235 1.64 S
Minimum WDI Input Pulse Width twDI 320 ns
0.3 x
WDI Input Low Voltage ViL Note 6 vV
p g (Note 6) Voo
WDI Input High Voltage VIH (Note 6) 0.7 % \
Vce
WDI Input Current (Note 7) Vwpi = 0 or 5.5V, time average -1 +1 pA
WDO Output Low Voltage VoL Voo = 1.1 xVTH, Isink = TmA, WDO 0.3 V
asserted
WDO Output High Voltage v Vee = 1.1 x VTH, Isource = 100pA, WDO VouT N
(Push-Pull Output) OH deasserted -0.3
WDO Leakage Current _ Py Eres
(Open-Drain Output) VWDO = 5.5V, WDO deasserted 1 pA
BATTERY-ON INDICATOR (BATTON)
Output Low Voltage VoL ISINK = 3.2mA, VBATT = 2.1V 0.3 Vv
BATTON Leakage Current VBATTON = 5.5V 1 pA
: Vce = 0.9 x VTH, IsouRcE = 100pA, Vout
BATTON Output High Voltage VOoH BATTON asserted -03 \
Output Short-Circuit Current .
(Note 4) Sink current, Vcc = 5V 60 mA
CE GATING (CEIN, CEOUT)
CEIN Leakage Current Reset asserted, Vcc = 0.9 x VTH or OV -1 +1 pA
CEIN to CEOUT Resistance Reset not asserted (Note 5) 8 50 Q
CEOUT Short-Circuit Current Reset asserted, CEOUT =0, 0.75 2 mA
Vce = 0.9 x VTH
ggsyto CEOUT Propagation 50Q source, CLOAD = 50pF, VoG = 4.75V 15 7 ns
0.8 x
Vce =5V, Vce = VBATT, ISoURCE = 100pA Vee
Output High Voltage Y
Vce = 0V, VBATT = 2.2V ISOURCE = THA VBOA:T '
Reset to CEOUT Delay 12 us

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vce = 1.58V to 5.5V, VBATT = 3V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | symsoL | CONDITIONS | MIN TYP  MAX | uNITS
LOW LINE (LL)
Low Line to Reset Threshold .
Voltage Vcc falling (see Table 2) mV
Ve Falling to LL Delay Ve falling at 10V/ms 20 us
_ Vec=1.6Y, | = 1mA, LL asserted 0.3
LL Output Low Voltage VoL cc= SINK — Vv
Vce = 1.2V, Isink = 100pA, LL asserted 0.3
LL Output High Voltage (Push- v Vce = 0.9 X VTH_TT, ISoURCE = 100pA, Vour - v
Pull Output) oH LL deasserted 0.3
Output Leakage Current VLT = 5.5V, LL deasserted 1 pA
BATTERY-OK INDICATOR (BATTOK, BATT_TEST)
BATTOK Threshold Inferred internally from BATT 2.508 2.6 2.673 \
BATTOK Output Voltage Low VoL vee = 1.1 xVTH, Isink = 1mA, reset 0.3 v
asserted
- Vee = 1.1 x VTH, Isource = 100pA, Vour -
BATTOK Output High Voltage VOoH BATTOK asserted 03 \
BATTOK Output Leakage VBATTOK = 5.5V, deasserted ’ UA
Current
BATT_TEST Output Low Voltage Vee = 1.1 X VTH, IsINk = TmA 0.3 \Y

Note 2: All devices are 100% production tested at Ta = +25°C and Ta = +85°C. Limits to -40°C are guaranteed by design.

Note 3: VBaATT can be OV anytime, or Vcc can go down to OV if VBATT is active (except at startup).
Note 4: Use external current-limit resistor to limit current to 20mA (max).

Note 5: CEIN/CEOUT resistance is tested with Vcc = 5V and VGEIN = OV or 5V.

Note 6: WDI is internally serviced within the watchdog period if WDI is left unconnected.
Note 7: The WDI input current is specified as the average input current when the WDI input is driven high or low. The WDI input is

LC09LXVYIN/0CO09LXYW/9L09LXYIN

designed for a three-stated output device with a 10pA maximum leakage current and capable of driving a maximum capaci-
tive load of 200pF. The three-state device must be able to source and sink at least 200pA when active.

F1a. E4LI1BRTEE(MAX16016) F1b. E4IIIRTEE(MAX16020/MAX16021)

MAXIMN

RESET THRESHOLD RANGES (V) RESET THRESHOLD RANGES (V)
SUFFIX SUFFIX

MIN TYP MAX MIN TYP MAX
L 4.508 4.63 4.906 L 4.520 4.684 4.852
M 4.264 4.38 4.635 M 4.275 4.428 4.585
T 2.991 3.08 3.239 T 3.010 3.100 3.190
S 2.845 2.93 3.080 S 2.862 2.946 3.034
R 2.549 2.63 2.755 R 2.568 2.640 2.716
Z 2.243 2.32 2.425 z 2.260 2.328 2.390
Y 2.117 2.19 2.288 Y 2.133 2.192 2.255
W 1.603 1.67 1.733 W 1.616 1.661 1.710
Y 1.514 1.575 1.639 \% 1.628 1.571 1.618
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R2. RERNIRERE

MAX16016/MAX16020/MAX16021

LOW-LINE THRESHOLD RANGES (V)
SUFFIX
MIN TYP MAX
L 4.627 4.806 4.955
M 4.378 4.543 4.683
T 3.075 3.181 3.274
S 2.922 3.023 3111
R 2.620 2.409 2.787
7z 2.309 2.383 2.450
Y 2.180 2246 2.311
W 1.653 1.704 1.752
V 1.563 1.612 1.657
BT (ER 4
(Vce =5V, VBATT = 0V, Ta = +25°C, unless otherwise noted.)
Ve SUPPLY CURRENT Ve SUPPLY CURRENT BATT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE (lgyt = 0) vs. SUPPLY VOLTAGE
5 —_— - 6 ; o 0.7 ———— =
MAX16020PTEZ+ g MAX16020PTEZ+ E MAX16020PTEZ+ E
8 8 06 | Vearr=25v 8
£ 5 5 E
4 E E
05
4
— 3 = =
<é <§ = 04
= L~ = 3 E
g /// < 3 03
2
// 02
| |
1 0.1
0 0 0
15 20 25 30 35 40 45 50 55 -40 -15 10 35 60 85 0 051015202530 3540455055
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
BATTERY SUPPLY CURRENT BATT STANDBY CURRENT Vcc TO OUT ON-RESISTANCE
vs. TEMPERATURE (V¢g = 0V) vs. TEMPERATURE vs. SUPPLY VOLTAGE
05 - = 5 : 2 40 —_— o
VBaTT = +3.0V E Voo =3.2V E MAX16020PTEZ+ E
g it VparT = 3.0V 2 35 T 2
0.4 i = 3 ERC) e
= = 30 RO louT = 25MA
g ° = \
= 03 £ @ 25 \
E = 0 \\ Z 20 N
= o S
< 02 = 1 N S 15 f ~_
E -2 8 / \\‘
= S 10 |lour=10mA
0.1 @3 £
4 0.5
0 5 0
-40 -15 10 35 60 85 40 -5 10 35 60 85 15 20 25 30 35 40 45 50 55
TEMPERATURE (°C) TEMPERATURE (°C) SUPPLY VOLTAGE (V)

6 MAXI N
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(Vcc =5V, VBATT = 0V, Ta = +25°C, unless otherwise noted.)

Ve TO OUT ON-RESISTANCE ()
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WATCHDOG TIMEOUT PERIQD (s)

MAXIMV
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(Vcc =5V, VBATT = 0V, Ta = +25°C, unless otherwise noted.)

WDO OUTPUT VOLTAGE LOW Vcc SUPPLY CURRENT BATTON OUTPUT VOLTAGE LOW
vs. SINK CURRENT vs. WDI FREQUENCY vs. SINK CURRENT
05 . 70 . 05 -
S g 60 = = 04 £
g : = g .
g 50 ,W o
< <
5 " Vg =33V N s Vg =33V
=) cc=3. A = / = cc=3. A
2 02 | P =% / =Y | ,//
=] Vo= | | ] / S Vcc:5\//} ///
/£
= e . / E 1A
: L~ = L~
// 10 e //
// | //
0 0 0
0 2 4 6 8 10 12 14 16 18 20 0 10 100 1000 0 2 4 6 8 10 12 14 16 18 20
SINK CURRENT (mA) WDI FREQUENCY (kHz) SINK CURRENT (mA)
BATTOK OUTPUT VOLTAGE LOW .
vs. SINK CURRENT MR FALLING TO RESET DELAY
MAX16015\'D.€',_2£
05 2 e . —
g é P
= 04 H
o —
= MR
o ,
E 03 Voo =33V 5V/div
= v
5 Py
= 02 _ 7
3 Voo 25V 1A /// RESET
S PV » Lok e—— 2\
= 01 /9’/ oo oo
e 5 s Do
0
0 2 4 6 8 10 12 14 16 18 20 200ns/div
SINK CURRENT (mA)
RESET PROPAGATION DELAY CHIP-ENABLE GATING LOCKING OUT
vs. THRESHOLD OVERDRIVE SIGNAL DURING RESET CONDITION
70 - - - _ v i e MAXIG016 1022
MAX16020PTEZ+ g : s
6 § — R
2 L i ROTREI: I/
= 50 S S
2
& 40 CEIN
z \ V/div
é 30
5 CEOUT
g V/div
0 4 R I ]
0 R ;
0 50 100 150 200 250 300 350 400 10us/div

THRESHOLD OVERDRIVE (mV)

8 MAXI N




R IhFELP M 15 i,
BB &G HE W3R EEF

5| Bl Bi—MAX16016

Bl 40 IhEE
1 Ve FLJRE R A, A — A0 1P 2K Ve 253 £ OND.
B A . IRV BRBIZ A IRUT, 3 H Vearr > Voo, OUTHERESIBATT; HE Ve
2 BATT EFHFI101 x Vearrh B, OUTMIEE Vee. M — 0. 1pFHL 206 BATT 53 % GND.
L RETART SR AMA . REMR, il 52 (i I RESET. MR HL T2 g 2 LT 2 ) O 52 AL
3 MR JAHAN, RESETRRH R FRREF. WA AMR, NPEHZEREDOUTE R E . MRAEN FREN — 4
30kQHELFH _EFIFOUT.
4 PE| LR AR A . B PRLERE R BB 4 4%, 8T ZEsRMPFIT IR . PRI A LN BB Vprr TRR A
2% . Vppryys NHRH EI G B TH0HIMERS . R R L #  OUTfHkHE .
ETVER 25 . A0S WD R v v P sl AR H B B (R & T DR S S8 B (twp), PN EBET 14
5 WD FERRR Y, IR — ) E AT VBT REREE . k= MR, s WD IR b F i F R
{L&H}; WHEET IIEE. TS IEET IMIIRE, 15K WD 2 ol i % 82 2 WDLI SR ks H &4
6 BATTON P AR R A R . &I EEAT, BATTON 38 & LT
7 BFO IR AR IR AR LB . 2 Vppr B 2 B Vpprl TR DA RS, PROZE AL 24 Vppr LA
5 T Vppr + Vpprpystir B, PFOZAE s B
8 GND .
R P AR Mk . 24 Veo PR Z AL BN sMRALARET, il 2 5 iz i i RESET. 24 Ve BT
9 RESET TR EMR b & G 0 E B E# N, RESETH RS FHKHETE. SN ERET 1
FEM ARG I, 0 fih % % 0§ i1 RESET .
10 ouT LRI . WA MEE M EMGT, S Veem T Vearrhl, OUTESEH Vees fillk 2 A0k H

RESET, FH Vparri T Veelt, OUTH#EIZEZIBATT. F—A0.1uF (/N AR OUT 3% £ GND.

MAXIMN

LCO9LXVYW/OCO09LXYIN/9LO9LXYIN



MAX16016/MAX16020/MAX16021

EINFEUP K FE B
BB &ML

5[ B35 BF—MAX16020/MAX 16021

Bl

MAX16020 | MAX16021

B

Ihae

BATT

FEME A . RV IRBIEMTIRLT, FH Vearr > Voo, OUTH 4 EE|BATT;
MR Vee EFEN.01 x Varplh b, OUTHIE#ESIVee. FIH—A0.1pFRAKBATT R H 2
GND.

RRCFABT SR M - BEMR, K il 2 5 (4 HRESET . MR L P22 24 i LT
ZJE WA ABIN, RESETIRRRAFIRRT. WA R MR, UK HE HF OUTH,
AEEFE . MRTEM #RE I — 30k LAz 8| OUT.

PFI

R R AR A . ¥ PRI L B FL R A3 FE %, W B A ZoR B PRI TBR . PRI A LL
NEBVprrl TIR A Z . Vpprpys N &R 14 By FHIHIME S . BJR SR b s i OUT fEFE

WDI

BTN G AN WDIGR R w5 P A H - 39 5 8] 78 5 1] S8 R ] 3 () »

WHEBE T E I At A WDOMR P th . il = A7, o8 WD R _E 75
TR, AERETTMEE . INEAE LR ITHEE, K WD 2 i i 15 WDIHY
Bk HE N =4,

AR AP A R R R M . 24 Voo FREBIE A IR L E2.5% (F2)iF, TLAE MR
LLAES TE fih 2 527 2 A SR ATARE Vooriths . A HZ 5 o] L™ A JE B IBT(NMI), DUETE
Vee T B R 3 — AU 6 i IR

BATT_TEST

TR P i PRV R U R 24/ INEE I  F T E RS, %5 LI A A ER T 1. 3s ]
R Vearr < 2.6V, BATTOKNIH: B AR HAER IR AL E f#, E5%Eo.

RESET

EHCT ARG . 2 Ve BRI AR U BUMR ALARIN , fih & 52 i 40t RESET 5
FHAE Ve ETHEIR AR L _E I H MRy = FL-F- 5 1 52 (8 I J 9 R F5 2 ARES

BATTOK

F MR At e . 24 E e E S R R B BATTOK [ JFR AR i, BATTOK A% HL - (£ 17 H it
LR, BATTOK AR HLF).

BATTON

A AR R R R . AR R AR, BATTON = .
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R IhFELP M 15 i,
BB &G HE W3R EEF

5| Bl BF-—MAX16020/MAX 16021 (4£)

SR P TheE

MAX16020 | MAX16021

R HCFARCE VI . 24 WD R i LT A HR T 4 I 8 T ) S R T o B, fih

9 9 WDO | WDOMEHL T4t . 4 WDL F— ik Bh A ok fih % & (i, WDORE o1 5 11 F-.

0 0 s | IRHCTATRAL AL BBt . Vo BB M08V Viprl TRLLU R, PROZS MG
2 Vppr EFHEN & F Vppr + Vprigysi B, PROAR N & L.

11 11 GND .

1 1 RESET | IERUTARCTO . Vool Bl I F SUMRA(GIT, ik 6 1 RESET; J+15

Vee TR AR AL IF H MR A i HL P J (9 &2 AR N3P, RESETARZER 7K L

LR DI . SRR IR, SVee R T Vparrit, OUTHEZEIVee; AR AL

13 13 ouTt HiHRESET, 3 H Vparri T Ve, OUT#EH#EIBATT. H—A0.1pF (F/NHE AR OUT
% B GND.
o R HCFA R . A CEIN MR, IF LA & & i, CEOUTA &R
14 14 CEOUT | fIkH . s & 52 At CEIN AR HLF-, CEOUT AR HE T 12ps (SHUA) )5 84 CEIN
75 Sy e PSP (BB 56 1 2 A 1) 8 g i LT
15 15 CEIN ik . BERICENTHES A . IR EH, K E#EFIGNDH OUT.
16 16 Vee HLJE A, A — D0 pFHLAK Voo 22 2 GND.
_ _ Ep BARAL, PHREHESIGND. MEPIERES] MR-, AR THEA. W RZEPE

h i P O — B e

MAXIMN 1"
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MAX16016/MAX16020/MAX16021

EINFEUP K FE B
BB &ML

P14
IhEEHEE
BATT
|
BATTERY |
FRESHNESS SFAL
%;\o out
Vee ® ; O !
® BATTON
MR ®
q +
RESET } DELAY RESET
ouT
|
REF
PFO
PF|
CLEAR
" . #/ZTNCST%SE a——— MAXIL
DETECTOR TIMER MAX16016
100nA |
= 25kQ |
1
=GND
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R IhFELP M 15 i,
BB &G HE W3R EEF

sk +
ThEEHER(4E)
BATT
i
BATTERY LR ] BAEE%Y lTTEST BATT_TEST
FRESHNESS SEAL I U (MAX16020 ONLY)

) v DISABLE
r e
1o ouT
Vee O
| LATCH
% . P@ BATTOK
MR BATTON

| N RESET
RESET DELAY (RESET)
J (MAX16021
P ONLY)
ouT L
p |
VW Gi

= our
PFi \
PFO
CE OUTPUT > li
CONTROL *_“
CLEAR

WATCHDOG _—
WDI TRANSITION [—1  WATCHDOG WDO
DETECTOR TIMER

25kQ

) T -
CEIN CEOUT
i
m=

100nA + NAXIM
MAX16020
= MAX16021

MAXIMN 13
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MAX16016/MAX16020/MAX16021

R IhFELP I 12 FE 7,

BB &1t R = F

LA B
HLTE R R g T FIMAX 160208 () ML i #2 . OUT
o Ep S FEATLAE BURE % 88 (SRAM) LR . R Ve T2 A
IR (V) ®E Ve FVrylE & T Vearr, W VeeiE
¥EOUT; IR Vel TV, B Veel& T Vearr, N
BATTEER|OUT (& WIIREHERA]) . & At T,
N HEMOSFET ¥ % 177 FEth i £ 2) OUT. MOSFET [t 538 F.
BEL 2 5 (7 FEL 9t FEL RT3 11 R B

B LH

LR PR R PR A LR R, W] RE TR B AFRAM
IR 2. 2 EBATT R & 4 f i, MAX16016/
MAX16020/MAX16021 ] 7E Vo Bk & I H 36 RAM I 2|
e Eam At . MAX16016/MAX16020/MAX160214 — 4~
BATTON iy, %% H 76 & (77 ¥ b i F B 50 o i HF-
XSG R4 2 A (7 R Tt R B SR A S

1) Vec AL TZ AL TR -

2) Ve T VeaTT-

FFIH T AR AL TR A RS iR
HAEBATTHRHEHEIR, #FR&FFE. OUTH AR R
AE M Voo ke, .

R3. FRHEEXTHEA. WHRS

PIN STATUS
Vce Disconnected from OUT
ouT Connected to BATT
Connected to OUT. Current drawn from the
BATT battery is less than 0.55pA (at VBATT = 3V,
excluding louT) when Vcc = 0V.
RESET/RESET | Asserted
BATTON High statel (push-pull), high impedance
(open-drain)
BATTOK Low state
CEIN Disconnected from CEOUT
CEOUT Pulled up to VouT
PFO Not affected

14

CEE 5B
MAX16020/MAX16021 4 it — 4~ N #BCE(5 = e, B 1L 7E
FEL YR R Ik % K R B B A CMOS RAM. IE
WIAERET, HAECELME, A CEBVAE Sl g
Fid . ok B A, il R Ik, W]k [ CMOS
RAME A 4553804 . CEOUT & i PN #5 i i 4z 25 £ OUT.
CEIN £ CEOUT Y 1.5ns 1% i 4 1R {5 ¢ 4 RE 5 19 2 46 K 2 4K
PP I DSPAYEK .

EH TARRS T A E L), CEINGE T — /M S HL B Y
41T L 7 32 8 CEOUT . A0SR CEIN fith %% 45 1 I 5 HeL
-, JCiEHEJE CEINTEE O A2 75 7= 4 k48, CEOUT#R
B RFr R .

T CEINFE S AL AR, CEOUTN4ESe3 5 12ps Y
MR, DUESE A BHRAE. 7E12psIER 45 )5 , CEOUT
A5 Ay e HLP R AR R L, T 5 B S CEIN 76 & A 4 17]
BB RAERA T, 24CEOUT S5 CEINWi T}, CEOUT
WA R Eh 2 0UT,

T CE HLEK ) £ i 12 3R B FBK s CEIN F YR FH B ICEOUT
AR . # CEOUT [ 24 i d/IMb I 5% F AR5 i B
PLUKsh, AL TR AN

1R = % L (LL)

RER I b B T Ve R R & L E AT TR (S
K FE2.5%. TR ER N, LLTERBIE AL 51 2 1l
W AR, EHIE], LL7ES )G i BRIR ATk
A& . LLA] K ) pP 4R ik — A E B T (NMID), 7EHL Bk
VB I IR Bl — A WP KA S T IS

FHEMHNA
VTP M Hm E S TR AR, HEES. W
B AR 518 S ERIE 4 R BB % il % B A . X T MAX16016/
MAX16020/MAX16021, MR A& H B4 ik & 52 7 4
RESET/RESET. Y MR MKH -, RESET/RESET ¥4 +;
BALRAE. MMR Ay FEHEFER, RESET/RESETEL: T &/
145ms (trp) R E Ak A . MRGE i P #330kQ _Fhr L pH F
FLE Vee. MRA]H TTL/CMOS 2 45 H - 8, I 1 /42 FE AR T
A KBl . FEMRAIGND 22 [8]3% 4 — A5 I IF < By 52
MFShE N, AT EAFER R . WRMRET —
WU, sEm 223858 N T/E, nIFEMRFIGND
Z IR —AN0IpFEZ, BET e .

MAXIMN




&I ER RS

EITHHNA

FI 1l A WDLE PR . A pPE ASETER,
I 7= A 52 A7 i HE (MA X 16016) 85 1) 0 it & 0 {1 L P
(MAX16020/MAX16021). {# & 1T RERT, &K WDIi%E
PR — S BAE PP V0L F . A WD A i B 5%
HEL P (G IS [ 8 2 T DS R IS RV, PR T DM S N R

W, fil % 52 ik RESET DUTE & AT & I 2§ (MAX16016),

g WDO B AR T-(MAX16020/MAX16021).  H Zfil %
A2 (V4 i WDIAE R[] 400 B I o] S0 A AR I 38 T sl
eI, PNERET VR S % . WD A ST X =254
G, BARKIOpARIRAELT, AEYS 9K 3hE K 200pF
WYL TR K BhE TS A B = SR A e R 5 R
FIE A E 200pA B HL T . WD 25 80034 2 5 WD 3K )
WA=, WA ENS . B EN S E
iiE i 25k QL MWD& kv, #pZEmT R 40ns,  LUAE
WD 7 354 1% sl BUE B B2 . 7R 4 Oy FL it fik
BT, B hREtgat .

&l 1H%H
TERT IR RN, e WD S BRAS 5 ik, WDO
M= . RER T IR RN, WDIEA H B
BRAS, WDO N & AT, F:7EWDI U & A Bk A8 u fit
KEN Z TG LA G, B WDOERERIMR, Rl 1E
FIIEERER T - R ARZEN . BHAT, —BE
AFETTE , WDOMIAS MK, #MRAE, M fil

R IhFELP M 15 i,

BB &1t R = #l

K—WEAL. MEEME, HETEITENS, JFH
WDOR [l & FE - K WDO 4% FI MR, WDIi Y 2 £&
25 PP G F P4 S B B 1.235s 77 AR — A 145ms (/)Y
=RVASUIR

e I ThEE/BATTOK IS 7+
(MAX16020/MAX16021)

MAX16020/MAX16021 A& bk Mg, B/ BATTOK
i TAE. Voo b g X el R MK 1.235s, FHFERE G &
B 24 /NS — . I E] PR 100kQ FL B AL BATT
PRI, IR, DI R T 2.6V.
A0 L A T 2.6V, BATTOK i Hy IAS (% FB o, %
JNHLL L AN . MAX160204 —BATT_TEST#Hi i, 7E
T P T T AR, 3% S bk . 6 R R,
FEHL B FIFET, W0 AT 78 o e s 0 0]k 55 — A sk it e
R I At AT, o RE w2 1E, BATTOK
HARHT

R EE AR 2
MAX16016/MAX16020/MAX 16021 ) Ha it {5 ¢ 3 E 7 V o
b F BT A O L N AR L S OUT 1Y 4 . 1 {2
TE F5e 2677 i AR {1 RIS 2 2 3 BATTT v 1 8 13 HEL T
R Y
PRI T B P 0 P B R 4% B4 4 V o B UK B FL 22 TR S BATT
XFOUTHEH . ZJ5 Ve Wi, BATTH 4XTOUTfiEH..

- typ — - yp —p

WDI

34— twp _>i

w0

1. T FEMAX16016/MAX16020)

MAXIMN
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MAX16016/MAX16020/MAX16021

R IhFELP I 12 FE 7,

BB &1t R = F

ST {7 FEL Tt PR S5 D

1) Kl ZBATT.

2) FVecEHNOV.

3) HMRIESNE Vgarr + 1.2VIRAEFFRFEE D 3ps.
4) #OUTHL £ OV,

Efrmi

PPE i A GRS DA — A RS S ZhpP, P W4 L fih
RENREW B IEAE BH . W7 E o 7 P ol R R VR I R
AR P I TR . B AL AT DUR B AR B R i e P
RHEFENSZE SR FREN. YV TFENITRAE,
fih % 52 i i HRESET 8{ RESET, F:7£ Ve ETHEIE Al TR
JG 2/ 145ms (trp) HAREEARFERALIRDS . M MRAKH
F-i, RESET ki RESET 7R & i fii k7. MAX16016F
FIM T RETE &AL A T I G DUk v B X fil % RESET &
P . AR A RN AR T % B A7 4

B EE LB 7S
MAX16016/MAX16020/MAX 16021 $2 4t T — N RIE LB #S
Y PRI R 20 Vpprl TRR LTI, PROfHH (KT
FEL I 2k 255 HL e s B DL R P B 5 A e e A A L (81 4
Rt ) W, R (AL L R R R R, DT e S RE W U
FeWr RGr . HLTRR BRI BT A AR [ 0 VerLays
HOUTHEH, s FEAM . R HiZag, N
PRI A 42GND.

R AlES

15— 1Bt IO B R
MAX16016/MAX16020/MAX 16021 1P s il 28 7T F1] FF %43 51
PFILA FLBH 43 F #5  I0 1F H R 5 S FL R . PO AR 7 AE pP
Hh T Sk 2 LB 2F03). A e M R R, U TR 43
FEFRPH RSN Voo, ¥ FLRH 43 Fe 25 019 JiC 42 £l R B AT gk
i

0.1uF
Vo "

i

R1 Vee

RESET RESET

PFI

MAXIM
MAX16016L
MAX16020L

= MAX16021L  BFg

MR:|

~ I~
- -

0

ADDITIONAL SUPPLY RESET VOLTAGE

R1+R2
Va(ResET) = VPFT X \ TRo

uP
R2

GND
=

5V —@

0.1uF

m

R1

Vee

PFI PFO—

MAXIM
- MAX16016
MAX16020
MAX16021

I~ I~
\, \,

T 1

R2
VRip = VPFT - T (5-Vprr)

GND
-

Vrip IS NEGATIVE

)
PFO
0 Il

VTRIP oV

=V

2. 1 ¥ PFOE # #| MRl M 573 51— s FL
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A1 PFI L]

FEL VR SR RS EL 5 i 1 S TR A A0 [0 4 VppLpys- W T4 Kk %
Bow R, HLRGE R — S AR A R AT IS I (S 0 1 —
A PR Ay, iz R R DU R R . B4 R AR
T — Tl e Y e R b B R I Y T . BEERIFIR2 2
e, (HEPFIAE VN T B S AR B 1 il % 1 TFR (Vorrip) B BE 9% 45
2| Vppr. FPHR3E A I E. R3@F HLRIER2 & H —
MRS . RIMKFS0kQ, DI#GHILPFO, HACIA
BFR ST .

R IhFELP M 15 i,

BB &G HE W3R EEF

Rt B e T (e a5 1)
F A EI AR, BATTONAS A . FIFIBATTON
RN OTHOR S, 4R (AN IR B A O SRR 9K 3, LA
W B R L R (1 5) -

RESMHEIENTLE
MAX16016/MAX16020/MAX 16021 4% {1t T B it 45 ThRE .

RV A B BIR, HHBATTESIGND, #OUTE
Ve

Y

Vin 1
L

0.1pF

Vee

PFI

N AXI
MAX16076L
MAX16020L

PFO  MAX16021L

*OPTIONAL
p— R1+R2
- VTRIP = VPFT X (_RZ )
R1 Rl
Vh = (VPFT + VPFI-HYS) X (E Rt 1)

Vper |, Vee - Vet
VL=R1x (W+T +Vprr

WHERE Vprr IS THE POWER-FAIL THRESHOLD VOLTAGE

_4bV
PFO y A
0 } P

T
U vgp VH Vin

B4, SR IR AL L A 1 7 7]

MAXIMN

VC—(C W * *
- l
01uF "
w :L: :L:
Voo BATION - —-
e GO CEOUT CE
1 MAXIM e
CMOS RAM
L MAX16020L o[ nooress
B DECODE |
- AO-ATS
uP
RESET RESET
- GND =B
L

A5, BATTON3K s a5 i 3 5
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MAX16016/MAX16020/MAX16021

(ETHRE P I 5 B,
HE & BT R 11

%l

N AKX/
MAX16020L

BATT

Vee

BATT_TEST

ik

§ RLoap

[6. a7 BATT_TEST 7%

18

EHREMNEH
HYVecr T Valt, ATRAEM&AEOHEE, AaAdmmas
PLAIXEE . 4 Voo RFFER AT TR ELLERE, SF A%
SIS g RURETEER s W

B VechiZ

MAX16016/MAX16020/MAX 16021 %4 18] {13 71 11 Voo 25
HA IR NG ST S Voo U BN BRI, 8
WHARERZAIpP. FEIE Ve —N0.1pFI 55 B B2,
A BT H B S AR

MAXIMN




R IhFELP M 15 i,
BB &G HE W3R EEF

5| IBE & (4E)
TOP VIEW 8 & é E

= o
=2 =
Iil L] |z| L7] [e] T[T w ey [

MAXIM | 2] pamam | [ffew

MAX16021

MAX16016 *EP% PRl ] | [ 10 |PFo

|+TO| 2] =] [+] [5] WDIIli* ffffffffffffffff “ [s |woo

TDFN = & X =
L E E
TQFN
B 7 [ FHFE B
3.3V
[
1
SECONDARY 0 F_|_—0 Io.mF
DC VOLTAGE W —
. Vee
v — _
o RESET RST
PFI L NMI -
wol w "
R2 Woo 0
NAXIM AO-AT5
— MAX16020L Y
ouT
1T o01uF
I(MlN)
- =
MR _ RAM
CEOUT = RTC
\
BATT — ADDRESS
. GND CEIN = DECODE
-|- TO.‘IMF
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EINFEUP K FE B
BB &ML

MAX16016/MAX16020/MAX16021

prigilk 4]
ALL LOGIC LOW- | BATTOK/
PART OUTPUTS (EXCEPT | MR c%omvﬁii-:%-a WATTIf\:A"égOG BATTON| LINE |BATT TEST/ Eﬁ::_:l:E
BATT_TEST) OUTPUT| RESET
MAX16016LTB._ Push-pull v v WDI v - - -
MAX16016PTB_ Open-drain v v WDI v — — —
— BATTOK/
MAX16020LTE_ Push-pull 4 4 WDI/WDO 4 4 BATT TEST v
. — BATTOK/
MAX16020PTE_ Open-drain 4 4 WDI/WDO 4 4 BATT TEST 4
— BATTOK/
MAX16021LTE_ Push-pull v v WDI/WDO v v i v
MAX16021PTE_ Open-drain 4 4 WDI/WDO 4 4 BATTOK/ v
RESET
] — .
EE 8 (4£) BHR1ES
PART TEMP RANGE __ PIN-PACKAGE| ~ PROCESS: BICMOS
MAX16020_TE_+T 40°C 10 +85°C 16 TQFN-EP*
MAX16021_TE_+T**  -40°C1to+85°C 16 TQFN-EP*
G A AR T R LT S
=7 “p” AP AR L LS N i S (P g Vo S
;gﬁ‘:]}{tﬁbﬁﬁ%tb’ g — I fF AR TR ;’Eﬂ‘:z’szE
T = B+, T RIL W EE NGRS, WA
+ HE N TR, www.maxim-ic.com.cn/packages.
“EP = AL ‘
TR — IR I S TR R, E i) R MRS
10 TDFN T1033-1 21-0137
16 TQFN T1644-4 21-0139

20 MAXIMN



http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0137.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0139.PDF

R IhFELP M 15 i,
BB &G HE W3R EEF

1£1T/h &
EIT R E &iTHHR iz E il
0 5/08 HRAIRAS . _
’ 7/08 KATMAX16016. T E W5 5. Electrical Characteristics. 71 F13%2. G 1,3,4,59 10, 12,
B R i Y 13, 15, 16, 19, 20

Maximit = =4k

1b= 83281548 HBE“mHAL 100083
S EEIE: 8008100310
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