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MAX16060/MAX16061/MAX16062

1%45 . 4/6/8E4FHE JE
UP 5 5 FE #%

ABSOLUTE MAXIMUM RATINGS

Vee, OUT_, IN_, RESETto GND ..., -0.3Vto +6V
TOL, MARGIN, MR, SRT, WDIto GND ............ -0.3VtoVce + 0.3
Input/Output Current (RESET, MARGIN,

SRT, MR, TOL, OUT_, WDI).....ocooiiiiioiiiieieee . +20mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin TQFN (derate 16.9mW/°C above +70°C) ...... 1349mW
20-Pin TQFN (derate 16.9mW/°C above +70°C) ...... 1355mwW
24-Pin TQFN (derate 16.9mW/°C above +70°C) ...... 1666MmW

Operating Temperature Range ...........c..cc.co.... -40°C to +125°C
Junction Temperature ..............cooe.

Storage Temperature Range
Lead Temperature (soldering, 10S) .....cc.ccceevriiiiiriinnnn, +300°C

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 =2.0Vto 5.5V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Voltage Range Vce (Note 2) 1.0 55 \
Vce = 3.3V, OUT_, RESET not asserted 45 65
Supply Current (Note 3) lcc —— PA
Vce =5V, OUT_, RESET not asserted 50 70
UVLO (Undervoltage Lockout) VuvLO V¢ rising 1.62 1.80 1.98 Y
UVLO Hysteresis VUVLO_HYS 65 mV
IN_ (See Table 1)
3.3V threshold, TOL = GND 3.069 3.102 3.135
3.3V threshold, TOL = Vcc 2904 2937 2970
) 2.5V threshold, TOL = GND 2325 2350 2375
Threshold Voltages (IN_ Falling) VTH \
2.5V threshold, TOL = Vcc 2.200 2.225 2.250
1.8V threshold, TOL = GND 1674 1692 1.710
1.8V threshold, TOL = Vcc 1584 1.602 1.620
Adjustable Threshold Vi TOL = GND 0.390 0.394 0.398 v
(IN_ Falling) TOL = Ve 0.369 0373 0.377
IN_ Hysteresis VTH_HYS | IN_rising 0.5 % VTH
Fixed thresholds 3 16 PA
IN_ Input Current -
Adjustable thresholds -100 +100 nA
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ELECTRICAL CHARACTERISTICS (continued)
(Vcc =2.0Vto 5.5V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
RESET
SRT = Vce 140 200 280
) CsRT = 1500pF (Note 4) 2.43 3.09 3.92 ms
Reset Timeout tRP
CsRTt = 100pF 0.206
CsRT = open 50 us
SRT Ramp Current ISRT VSRT = OV 460 600 740 nA
SRT Threshold 1.173 1.235 1.293 \
SRT Hysteresis 100 mV
IN_ to Reset Delay tRD IN_ falling 20 us
Vee = 3.3V, Isink = 10mA, RESET asserted 0.3
RESET Output-Voltage Low VoL Vee = 2.5V, IsiNk = 6mA, RESET asserted 0.3 v
Vee = 1.2V, ISINK = 50pA, RESET asserted 0.3
e ) Vecc =20V, | = 6uA, RESET 0.8 x
RESET Output-Voltage High VOH dggssene 9 SOURCE = b Voo v
s 0.3 x
R Input-Voltage Low ViL Voo Vv
s . 0.7 x
R Input-Voltage High VIH Voo V
MR Minimum Pulse Width 1 us
MR Glitch Rejection 100 ns
MR to Reset Delay 200 ns
MR Pullup Resistance Pulled up to Vcc 12 20 28 kQ
OUTPUTS (OUT_)
OUT_ Output-Voltage Low VoL vee = 3.3V, IsINk = 2mA 03 v
Vee = 2.5V, Isink = 1.2mA 0.3
OUT_ Output-Voltage High VoH | Vce = 2.0V, ISOURCE = BuA %‘icx v
IN_ to OUT_ Propagation Delay tp (VTH + 100mV) to (VTH - 100mV) 20 us

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)
(Vcc =2.0Vto 5.5V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = 3.3V, Ta = +25°C). (Note 1)

MAX16060/MAX16061/MAX16062

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
WATCHDOG TIMER
0.3 x
WDI Input-Voltage Low V V
P g IL Vee
0.7 x
WDI Input-Voltage High \ Y
P g g IH Vee
WDI Pulse Width (Note 5) 50 ns
Watchdog Timeout Period twDI 1.12 1.60 2.40 S
Watchdog Startup Period 35 54 72 s
Watchdog Input Current Vwpi = 0 to Ve (Note 5) -1 +1 bA
DIGITAL LOGIC
TOL Input-Voltage Low ViL 0.3x \
g Vce
0.7 x
TOL Input-Voltage High \ Vv
P g g IH Vee
TOL Input Current TOL = Vce 100 nA
e 0.3 x
MARGIN Input-Voltage Low V V
p g IL Ve
I 0.7 x
MARGIN Input-Voltage High \ \
p g g IH Ve
MARGIN Pullup Resistance Pulled up to Vcc 12 20 28 kQ
MARGIN Delay Time tMD Rising or falling (Note 6) 50 ys

Note 1: Devices are tested at Ta = +25°C and guaranteed by design for Ta = TMIN to TMAX.

Note 2: The outputs are guaranteed to remain asserted down to Vcc = 1V.

Note 3: Measured with WDI, MARGIN, and MR unconnected.

Note 4: The minimum and maximum specifications for this parameter are guaranteed by using the worst case of the SRT ramp cur-
rent and SRT threshold specifications.

Note 5: Guaranteed by design and not production tested.

Note 6: Amount of time required for logic to lock/unlock outputs from margin testing.

4 MAXIMN




1%45 . 4/6/8E4FHE JE
UP 5 5 E B

(Vcec = 3.3V, Ta = +25°C, unless otherwise noted.)
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(Vce = 8.3V, Ta = +25°C, unless otherwise noted.)

RESET TIMEOUT PERIOD
vs. CspT
1000
100 A
K(I
10
E
e m’l
1
,Il
0 2l
0.01
001 01 1 10 100
Csrr (nF)
MARGIN ENABLE FUNCTION

MAXW 6060/1/2 toc1.

C : 2V/div

ouT_
2V/div
EOUT AND RESET ARE S\E/Sdsl
t** BELOW RESPECTIVE
. :THRESHOLDS
100us/d\v

WATCHDOG TIMEQUT PERIOD (s)

1.60
1.59
1.58
1.57
1.56
1.55
154
1.53
1.52
1.51
1.50

WATCHDOG TIMEOUT PERIOD
vs. TEMPERATURE

MAX16060/1/2 toc11

-40 -256-10 5 20 35 50 65 80 95 110 125

TEMPERATURE (°C)

MARGIN DISABLE FUNCTION

MAX16060/1/2 toc.
: e,
4 MARGIN
.............. 2V/div
S O ouT_
: : 2V/div
SRR OO R RESET
o : o 2V/div
W
OUT AND RESET ARE BELOW RESPECTIVE
........ THRESHOLDS
100us/div

MAXI N




1%45 . 4/6/8E4FHE JE
P % #2587

5] Bl BE(MAX16060)

SR E4 IhEE

1 IN3 W A LS, A HEN RS LK.

2 IN4 W AR, A BEITRS %],
BB 2 AN . SR WD 5 FL T 5 5 F P I BR800 B 1 1R A J81 399, RESET RAR HLE i) 85 i
. kR ATEAG EIWDL - B E T FEIABE , R AR . B0, Bl DNER S

3 WDl SAsH R ENEME, AP -k kAr . WDLES, AIA8 LA 3. WDIAZERERT, 6 MI#H #6400nA
BN . R, AR BERRE WD ST (a5 s A 200nA DA B U3 0. 18 SRS
T EL L 23 8 11 200nA -

4 GND .

5 Vee A W) Pl PR A

6 outs | i3, MINSHEBGERIIREI T, OUT3 i h(%; HEIN3 R HIIRZ AT, i AT T
IR I B e B 30pA B B, EHLE Ve

7 ouTa | Hiihd. INAHFEBGERIIREI RIS, OUT4MHAE: HFEEINA R I HCTIBRZ AT, fiih RFFIEAR T
I TT B B 30pA IR g, ERLE Ve,

8 VR AT E M4 A . RCMRES, RESET & A{LHLF. MRS, RESET/ERE M# s A1)
PR FFIRHT . MR — N 20kQHLBH FHLE Ve,

9 SRT WEENEBHA . 7ESRTFHIGND 2 [ — AR, SR E R OISR 52 A0 & 0T
BB (s) = 2.06 x 100 (Q) x Cspr (F). SRTH#EVcl:, A7 & B H P EBE 4 140ms (Fz/IME) .«

10 VARGIN | HF AT SRR A . HLIRMARGINI o7& b M I 5 A FRFE AT, K568 BT 7 4 11 £ S PP
R A FHE).

11 ouTe | fitH2. AIN2HLFEREE BN IPRLUT I, OUT2AH M€ 76 IN2 UM HHCTRRZ A, 4t AR FF AR
IR I B4 B 30pA N EB LR, BREE Ve,

12 OUTH B 1. 2INTHEEZIER IR URES, OUTLHH A% FH7EINUF R IRZ 81, 4 R AR K T
IR I B L HA 30pA B EAL,  EHLE Ve
RAFARE A . AT — D I RS T O 7 TR sl MR # ikR, RESET & WIRHF. i fy

13 RESET | Uil E#E T & EH IR, HRMMR)G, RESETARR R — A A m IR HL . %IRRT i
i BT 30pA A EB_E .

14 IN1 W AL, SMAEEIIRSE].

15 IN2 W AR, M AR TR 2 L1,

16 TOL IR AR ER A . EETOLEGNDI, HEFESDIE AR . i TOLE Vo, 8 10%1E BAIR -

_ Ep BARE. EPPFBERFGND. EPERZEMZ, DIERAICEPCB 2 A ILHABIMETE. 5COND X i A%

i AR e

MAXIMN

Cc909LXVYW/L909LXVYIN/0909 L XYIN



1%45 . 4/6/8E4FHE JE
UP 5 5 FE #%

% 5| Ml BE(MAX16061)
Q | =3I &% prrs
(e} 1 INA | WoilS AFBIE4, MAHEI THRZ WEL.
; 2 INS | WIS AHLIES, S ARLE TRE W&
<( 3 ING Wi ARG, fAREITRZSWE]L.
§ BT S I A . 0 SR WD {524 166 FhL - o 755 PP B 1 R 3oL T T R R ), RESETHLAE HL i 28 %
~ fil 2 42 (3 BB WDI L B0 TRV s FRRiR Bk s, Eit st i, BALUG, B EN 225 S4s iy
© 4 WDl | IR, AP kA, WDIESZS, [k (B 1 Ent 2. WDLAER, Hill 287 #E400nA /LT -
S BRI, R4 WD 425 (F 04 5% A 200nA U b O OB 11 . T 0= 250K 338 R0 U HLiE 2 R
(0 200nA .
T~
X [ s GND | .
<C Voo | WA F R TR A
E ouT G4, S INAHLERETE S TR DL R R, OUTAM M8 FE7E INAF BB L TR 2 B, AR R T
S 7 4| LR TIT R LA 30pA R LR, EHRLE V.
© g ouTs | fithS. MINSHUERKEFI LU TR, OUTSHiith iG: H7EINSHLFE R IR Z A, Stk (R IE .
() LR I B i L 30pA IR LA, EREE Vee.
© o ouTe | M6, 4 INGHEREEN TR TI, OUTOHi i A1E; HAEING LM i SLT TIRZ A, i th (56
N TR FF B 6 1 LA 30pA I RE L, ERIE V.
>< 10 g | (ETA T (A . FCMRIS, RESET B H{EART . MREEHUR, RESET A (#8009 346 (5
<§( AT MRt 20k FH E Ve,
iy oRT | B GOMA . ESRTRIGND Z [i4 — oML, IR BAL ORI ] . 2 (G RaAG /8 let B ki
BB (s) = 2.06 x 100 (Q) x Cspr (F). SRTH#EVecht, &AL E LI H B E 4 140ms (F/IME) .-
1o | vaREN @Ew?fiﬁ%ﬁmm RLAE MARGINGS ,  Fo s W A6 A FEL FE AT, K8 T A i L 1 MR P TR 7
(HEABBLE).
13 ouTs | Mith3. MINSHUERKGEFIN LU TR, OUT3 4t (G; H7EIN3HUE R LT IR Z A, Hrth (R IE
TEIRAR T B i B 30pA R B, EREE Vee.
1 ouTe | Miihi2. MINDHUFERKGESINIBRLLT oY, OUT2ith iGs 7 IN2HLFE R LT IR 2 0, ek (R I P
PR TP B B 30pA RS BB, FRLE Ve
" outy | L. HINUEREHEEIT TR EURIE, OUTIHiHi i FF(EINT HUFEMR HIFT PR 2 AT, itk (5P
iﬁﬁ*&%ﬁ%ﬁ&ﬁﬁwwxrﬁ]ﬁ&ﬁ FRE Vee.
G HL P 80 i 24P T — A Wl R AR T L% R TP B MIR 8 {6, RESET & Wi, Bk
16 RESET | WaWled F&bm 4 B (01 TR, #WzMRF, RESET 44735 — A58 R I FE 10 166 P 2% A FF 85 4 11
B 30pA B HL.
17 IN1 Wi AR, fAREITRZ2 W #E]L.
18 IN2 W AR, Wi AHEITRZ &L
19 IN3 W A LIRS, i AHLEI TR E L.
20 TOL | IIMRZPREEM A . B TOLE GNDEY, ¥4 5%1E N2 . EBTOLE Voo, R 10%1E B2
_ EP BALAL . EPHIESE R OND. EPHEZENZR, DAERMICHPCB LM AYEAMEE . 5GNDZ HAZ MM

AR AT LS

MAXIMN




1%45 . 4/6/8E4FHE JE
P % #2587

5| flisE BH(MAX16062)
SIH | AR IfRE
1 IN5 WM A RS, WABRENRSLE]L.
2 ING Wl ARG, MARKEIESIFEL.
3 IN7 WM AT, WABENRSLE]L
4 IN8 WD AFBIES, S AR TRZ WK1,

B VI E IS 28 4 AV . 1R WDLERFAR FEL P 5 s LT B IR (DR 7 (TR IS A 41, RESETH AR FUE I 8815 %«
i A S A AR N WD B G SRRk, SEmlasth 2% . "AILVE, AT ER 8L S4s 1 3)
Ji, AP kA . WD, FIAEIRET I ER 6 . WDIARZERNS, 6 &HHFE400nA A9/ NI . BRI,
AR EORs WD B3I AT A P 50 A 200nA LA E LTS 11 . R 280 = 25K 348 1O U L I 2 8 £ 200nA .

5 WDI

6 GND i

7 Voe | AR IR FL R L R A

6 | ours | S WINSHUERK/ESI JRELFIS, OUTSHith hfls JAEINSHLFEM I TR 2 A, 4irth LRI . ety
TF Bt BAT S0pA B ERL, _ERIE Ve,

9 ouTe | fth6. AIN6HLFRERE BN IFRLAT IS, OUTORth 1K JFEINOHL it LT TR Z AT, it PP IRHLF . i %
TR B A 30pA I EE ERL, ERL R Ve

10 outy | 7. SMINTHUE B ST IREUTS, OUTTHiHO 0 JFAEINT AR T TR Z AT, i th AR AR 120
FF % it H A 30pA B BB, B R Vee.

i1 | oure | Mith8. SINSHUEBESI IHLL TR, OUTSHitt 4lE: £ INSHUE R IR Z AT, i RFHIEHLF . iRtk
TF Bt BAT S0pA B ERL, ERIE Ve,

12 VR ERFER TSR M A . BEMRIN, RESET & AMLAF. MRFEHMS, RESETZEE A & 58 54 R
RFLT-. MRl T — 4> 20kQALPH 4L 5 Ve

13 SAT SR ERA . fESRTHIGND Z [A]4# — MM, Ak E S M nt it e . & 00t B8 h =5
AL (s) = 2.06 x 100 (Q) x Cspr (F). SRTHEVct, &A1 & B N8 E 4 140ms (F/IME) -

14 | MARGIN | #&ZE LA . BURMARGING, AT A A (F 2 A R AT, R B A i th (A R PR«

o | oura | WA HINGFRFEESIN IRLL A, OUTAHi o IE: A IN4RLICRLRTET T2 AT, St R I . e bt
TF ettt FLA 30pA N FE L, BRI Ve

16 OUT3 Fih3. MINSHERE S IRRL TR, OUT3 4 Ak FF7EIN3 L i IR 2 AT, 4 il AR IR P, %tk
TF s 1 BA 30p AR BB, EREE V.

7 | oure | Mih2. SINZEEBESI IREL NI, OUTHRHDYIE: JFA NIRRT IR Z A, il R T i
TF Bt BAT S0pA B BB, _ERIE Ve,

ouT1 | ML, INTHUBE ST IRLLRE, OUTLH i 5 FRAEINT R8T TR AT, it PRAFIR AT . % ik

8 TERR Gt ELAT 0pA N BB AL, LR Ve,

MRRCFARBSE M . 24— D I EAR T HX B2 I PR sl MR BN, RESET 8O0 RALT-. B ol i e i
19 | RESET | #mT&EKIIE, HFBBMRIG, RESETUPRREF— D OB A SRR, 2T B B A 30pA l#e

et
20 IN1 WElss AR, fAREITRSEEL.
21 IN2 Wl AR, SMIAREIRZ2 %L,

22 IN3 A RES, MARERSIEL

23 IN4 A R4, MAREIRSIEL

24 TOL [IBR A PR LB A . EHTOL 2 GNDHT, JEHE5%/E AR . JEHTOL £ Veeh, 4+ 10%1FE AR .

o EP %E%EEFW%BE&@C}ND’ EP#E#%ZM)Z, DIMEHRMLIC S PCB 2 [ B (K AR MIE . 5 GND Z [H R ZL i FAAT A
NERK.

MAXIMN 9

Cc909LXVYW/L909LXVYIN/0909 L XYIN



MAX16060/MAX16061/MAX16062
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R 1 BANRERIERE

PART IN1 IN2 IN3 IN4 IN5 IN6 IN7 IN8
MAX16060A 3.3 25 ADJ 1.8 — — — —
MAX16060B 3.3 ADJ ADJ 1.8 — — — —
MAX16060C ADJ 25 ADJ 1.8 — — — —
MAX16060D 3.3 25 ADJ ADJ — — — —
MAX16060E ADJ ADJ ADJ ADJ — — — —
MAX16061A 3.3 25 ADJ 1.8 ADJ ADJ — —
MAX16061B 3.3 ADJ ADJ 1.8 ADJ ADJ — —
MAX16061C 3.3 25 ADJ ADJ ADJ ADJ — —
MAX16061D ADJ 25 ADJ 1.8 ADJ ADJ — —
MAX16061E ADJ ADJ ADJ ADJ ADJ ADJ — —
MAX16062A 3.3 25 ADJ 1.8 ADJ ADJ ADJ ADJ
MAX16062B 3.3 ADJ ADJ 1.8 ADJ ADJ ADJ ADJ
MAX16062C 3.3 25 ADJ ADJ ADJ ADJ ADJ ADJ
MAX16062D ADJ 25 ADJ 1.8 ADJ ADJ ADJ ADJ
MAX16062E ADJ ADJ ADJ ADJ ADJ ADJ ADJ ADJ

E AR MATEIENTR, #E R EES T AR,
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