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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

VEC ittt -0.3V to +30V
REM, OUT_, DISC_.....ooiiiiiiiiiiiiiiiiiiccec -0.3V to +30V
RESET, SHDN, SET_, FAULT, EN_HOLD, EN, DELAY,

OV_OUT, ABP, TIMEOUT, SEQ_.......ccccvevviiinn. -0.3Vto +6V
CP_OUT ..o

RESET Current

Continuous Power Dissipation (Ta = +70°C)
28-Pin (4mm x 4mm) Thin QFN (derate 28.6mW/°C
above +70°C) oo
Operating Temperature Range ..........c.ccccooeenn.
Junction Temperature ........ccccccoviiiiiii
Storage Temperature Range................
Lead Temperature (soldering, 10s)

DISC_ Current

Input/Output Current (all other pins)

*As per JEDEC51 Standard (Multilayer Board).

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 =27V 10 13.2V, VEN = VaBP, Ta = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Voltage Range Ve Voltagg on Vcc to ensure the device is fully 57 130 Vv
(Note 2) operational

; Vpisc_ = VouT_ = VRESET = low, voltage on
Operating Voltage VCCR Voo rising 1.8 Vv
Regulated Supply Voltage VAP KE?FF:): 1mA (external sourcing current from 045 200 y
Undervoltage Lockout VUuvLO Minimum voltage on ABP, ABP rising 2.1 2.3 V
Undervoltage Lockout Hysteresis | VuvLo_HYs | ABP falling 100 mV
Supply Current Icc Vce = 3.3V, all OUT_ = high, no load 0.7 1.1 mA
MONITORED ANALOG INPUTS
SET_ Threshold VTH SET_ falling 0.492 0.5 0.508 \
SET_ Threshold Hysteresis VTH_HYS | SET_rising 0.5 %VTH
SET1-SET4 Input Current ISET VseT_ = 0.5V -100 +100 nA
SET5 Input Current ISET5 VseTs = 0.5V (MAX16051 only) -30 +30 pA
SET_ Threshold Tempco AVTH/ TC 30 ppm/°C
Overvoltage Threshold VTH_ov | SET_falling 0.541 0.55 0.558 V
Overvoltage Threshold Hysteresis SET_ rising 0.5 %VTH_OV
EN Threshold VTH EN | EN_ falling 0.492 0.5 0.508 \
EN Threshold Hysteresis VEN_HYS | EN_rising 0.5 %VTH_EN
EN Input Current IEN VEN = 0.5V -100 +100 nA
SEQUENCING, CAPACITOR DISCHARGE, AND SEQUENCE TIMING OUTPUTS
Vece =33V, | =3.2mA 0.3
OUT_ Output Low Voltage VoL out 28 SINK v
- Vce = 1.8V, Isink = T00pA 0.3
OUT_ Leakage Current ILKG_ouT | VouT_ = 12V, OUT_ asserted 1 pA
Pulldown current during fault condition or
DISC_ Output Pulldown Current loL_DIsC power-down mode, Vpisc,_ = 1V 85 mA
DISC_ Output Leakage Current ILkG_pisc | Vbisc_ = 3.3V, not in power-down mode 1 pA
DISC_ Power Low Threshold VTH PL DISC_ falling 200 250 300 mV
2 M AKX/
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ELECTRICAL CHARACTERISTICS (continued)

(Vecc =2.7Vto 13.2V, VEN = VaBP, Ta = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
DELAY, TIMEOUT Output Source
C Hiput Sou IDT VDELAY = VTIMEOUT = 0V 1.7 2.5 3.0 HA
urrent
DELAY, TIMEOUT Threshold
Voltage VTH DT 1.218 1.250 1.281 Vv

DIGITAL INPUTS/OUTPUTS
SHDN, FAULT, EN_HOLD Input-

Logic Low Voltage ViL 04 v

SHDN, FAULT, EN_HOLD Input-

Logic High Voltage ViH 2 Y

EN_HOLD Input Current I 1 pA

EN_HOLD to OUT Delay tEN_OUT 3 us

FAULT, SHDN to ABP Pullup Rp - 100 160 o

Resistance

SHDN to OUT_ Delay touT 12 bs

_ Vce = 3.3V, | =3.2mA 0.3

RESET Output Low Voltage VoL cc SINK Vv
Vce = 1.8V, Isink = T00pA 0.3

REM, FAULT Output Low Voltage VoL RF | Vcc = 3.3V, IsiNnk = 3.2mA 0.3 Vv

FAULT Pulse Width tFAULT_PW 19 ys

SET_to FAULT Delay Time tSET_FAULT | SET_ falling below respective threshold 2.5 us

SEQ1-SEQ3 Logic-High Level VIH_SEQ | MAX16050 only VQ%FE’)' v

SEQ1-SEQS Logic High- VX SEQ | MAX16050 only 092 145 v

Impedance (No Connect) Level
SEQ1-SEQS Logic-Low Level ViL_seqQ | MAX16050 only 0.33 \Y
SEQ1-SEQS High-Impedance

State Tolerance Current hix MAX16050 (Note 3) E +6 WA

RESET CIRCUIT

RESET, REM, OV_OUT Output _ B B

Leakage ILKG VRESET = VReM = VOV_OUT = 5V 1 HA

RESET Timeout Period tRpP TIMEOUT = ABP 50 128 300 ms

OUT_, FAULT, SHDN'to RESET tRST TIMEOUT = unconnected 3 us

Delay

CHARGE-PUMP OUTPUT

CP_OUT Voltage Vop_ouT |Iop_ouT = 0.5uA Vec+ Voot Vet |y
4.6 5 58

CP_OUT Source Current lcp ouT | Vcp out =Vce + 2V 17 25 30 pA

Note 1: Specifications are guaranteed for the stated global conditions, unless otherwise noted. 100% production tested at Ta =
+25°C and Ta = +85°C. Specifications at Ta = -40°C are guaranteed by design.

Note 2: When the voltage is below the VuvLo and above Vccr, OUT_ and RESET are asserted low.

Note 3: SEQ1-SEQS are inputs with three logic levels: high, low, and high-impedance.

MAXIMN 3
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BT (EFFIE

(Vce = 5V; VEN = Vapp, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (uA)

NORMALIZED SEQUENCE DELAY

SUPPLY CURRENT SUPPLY CURRENT NORMALIZED SET_ THRESHOLD VOLTAGE
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
750 . 750 : N 1.005 : : : ,
g Ve =5V ER NORMALIZED AT Ta = +25°C E
g ALL OUT_ = HIGH g 2 1004 Fyger FALLING z
700 £ 700 |- NO LOAD $ 31003 g
1 = = 3 :
11 e 2 1.002
N—1 = T
650 — Z 650 — 2 1.001
—T - S — = 1.000
600 — T | = " 5 0909 -
~ Lol Ta=s85C g [~ N
Ta=425°C = £ 0998
<<
550 |— T4 = -40°C 550 Z 007
‘ ‘ 2 099%
500 500 0995
27 42 57 72 87 102 117 132 40 -5 10 3% 60 8 40 -5 10 % 60 8
SUPPLY VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
NORMALIZED SEQUENCE DELAY NORMALIZED RESET TIMEOUT PERIOD
vs. TEMPERATURE SEQUENCE DELAY vs. CpeLaY vs. TEMPERATURE
120 x 250 o 110 : : : .
NORMALIZED AT Ta = +25°C |: E NORMALIZED AT Ty = +25°C :
115 £ o 108 5
] ] = 2
z 200 /15 5 106 £
110 : 4 / = :
- IS =2 1
105 |loeay=OPEN / = / = TIMEOUT = OPEN A
. é 150 / E 1.02 \. =
1.00 T o / £ 1.00 o
(&) w
P N g 100 = g X
0.9 2N N S L g " =
e ~
000 | @ / 2 0% TIMEOUT = ABP
/ Coetay = 0.1uF 50 7 = 094
085 = 0w
080 0 090
40 5 10 3% 60 8 0 100 200 300 400 500 40 -5 10 3% 60 8
TEMPERATURE (°C) CoeLaY (1F) TEMPERATURE (°C)
RESET TIMEOUT PERIOD CP_OUT VOLTAGE
vs. CTIMEOUT vs. CP_OUT CURRENT
250 5 1 .
z 10 5
= 200 ,/ Z 9 £
: / - = 8 — :
a =
=} L 7
£ 150 , 2
= =
3 =
o / 5 9
= 100 3 .
v &S
%] 3
= 50 2
1
0 0
0 100 200 300 400 500 0 5 0 15 20 5
Crimeout (nF) CP_OUT CURRENT (uA)
MNAXIW
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ABTIERIEEE) =
(Vce = 5V; VEN = VaBp, Ta = +25°C, unless otherwise noted.) >
0V_OUT LOW VOLTAGE OUT_ LOW VOLTAGE RESET LOW VOLTAGE ><
vs. SINK CURRENT vs. SINK CURRENT vs. SINK CURRENT g
08 g 08 - 08 . D
07 : 07 /§ 07 g a
& = V4 = <
= 05 2 05 // 2 05 §
o ) —
s o4 g o =Y >
S 3 / g
5 03 T3 Ve ‘E 03 ><
| ju ) i)
3 02 - S 02 / = 02 - Py
_— - — ®
01 - 01 /] 01 7 (-
0 0 0 O
4 8 12 16 20 0 4 8 12 16 20 0 4 8 12 16 20 BN
SINK CURRENT (mA) SINK CURRENT (mA) SINK CURRENT (mA)
REVERSE SEQUENCE POWER-DOWN USING SHDN SIMULTANEOUS POWER-DOWN USING EN
(CoeLaY = CTimEOUT = OPEN) (CoELAY = CTIMEOUT = OPEN)
MAX1650/51 toc MAXTM
Lo S SHDN S L EN
_j ____________ L L__ 5V/div .__T [EEITS TR S 5V/div
: " " * Y 1 - - \al
..._.J. L 5V/div --—-J e L--—- 5V/div
_____ | ., e — e
....... PP T W PO U TN B . 5V/d|V i - 5\//d|v
.......... ], SRS I
[ L.,,,. 5V/div Lm. 5V/div
________ . J | w
. Lo LT svaw - - e 5V/dlV
40us/div 40us/div
DAISY-CHAINING TWO DEVICES DAISY-CHAINING TWO DEVICES
WITH SHDN RISING (FIGURE 7 WITH SHDN FALLING (FIGURE 7)
— . MAXWGSO/SW mm - MAX1650/51 toc14b
__] N I SHDN _"T; : ; Co ; A RSO
T T T e
R AL R
SRR S W A
o e
i oo \ S V7
100us/div 10us/div
CoELay (U1) = CpeLay (U2) = 100pF CoeLay (U1) = CpeLay (U2) = 100pF
SHDN = 5V/div SHDN = 5V/div
VA-V7 = 5V/div VA-V7 = 5V/div
M AKX/ 5
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5| it BF
51 2 Tha
MAX16050 | MAX16051
1 1 Ve SRR, HER2IVEB2VEE. RA— R0IpFEEEH Ve ZGND.
2 2 GND .
3 3 ABP BB R S5 B f A . FEABPFIGND Z (|3 # — HIpFHZ . ABP AW HR LML, REH
THMNEREL % 1 FLCR T 1mA) .
4 4 EN B REST A . TEENSmE S B AT R 2%, AT R E, ENTIRR 40.5V.
5 5 SET4 BB M TBR 45 A . AT AR BE Ar IE AR E TR, A FHE RS, SET4[ IR 40.5V.
5 5 OUT4 TR IT s L4, 4SET3* BEE T0.5VIY, OUT4 W &EBHA. OUTAF sME— A EhrHi,
Hw ERiE 132V,
7 7 DISC4 R TR A4, IEH TAEWIR, DISCANEHA; FEMBER A giw i ia, DISCA4R
85mA W HL T -
8 8 SET3 BN TBR 35 A . AL AR BE r EAHL B IR, T REN, SET3[ IR 40.5V.
T TR IF T 3. 24 SET2* L R = T-0.5VI, OUT3 NPl . OUT3FFoME—A hrHpe,
9 9 OUTS | Hay Ehr%132V.
10 10 DISC3 RN A3, IEH TAEWIR, DISC3INEMA; FEMBER A s i, DISC34R 4t
85mA M LI -
11 11 SET2 Ve E WM TBR 25 A . AT AR BE Ar EAS A E IR, I FREYEM, SET2[ TR 40.5V.
TR TT B 2. 24 SET 1 B T0.5VEF, OUT2 MBS, OUT2 7 #ME — A~ LhrfiBH.,
12 12 OUT2 | Hafkrs132v.
13 13 DISC2 FCE R A2. IEH TAEWIR, DISC2ARMA; FEER A siw i, DISC24Rfit
85mA W HL T -
— | [HEERFFA . EN_HOLD NKHL P, # ARSI Rk mHEFitfE, 5 SHDN% AR
14 14 EN_HOLD | yr %% 5%. EN_HOLDHEIF, JFUAR AR, %% AR i3 % ABP.
TR AR T B 2 W 4 o . 2497 DISC_fi A{K T DISC_HLIE FBR(VrH_pL)R, REMA RS .
15 15 REM AR — B DISC_# A % T Voy pL B, REMAMRHLF. REMAFSME—A EArME, HAl b
F13.2V.
16 16 DISC1 R TRRA AL, I TAEWIR, DISCIANRMA; FEMER A g i in, DISCIE
85mA W HL T -
17 17 OUT TR L. MENHEE T05VEE, OUTLAEA. OUTIFAME 4 EHiHH,

Hu] BRI %132V,

*HRAGE T MAXI6051. MAXI1605089 % HiHE/FiE 2 I #1.

MAXIMN
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5| i B (%)
51 2% e
MAX16050 | MAX16051
18 18 SET1 WE NI TRR Vi A . B SMESFR R 4> R AR BT TRR , T REMEIN, SETIMIFR H0.5V.
19 19 oV OUT TR T B R . 4T3 — B SET_ ML H 20.55V it BRI TBRAY, OV_OUTAE MK T
- U A SET_ R A T30 BT TRR I, 283 — XM A IR J5 OV_OUTZE N i F-
TR I B S . 24 W A AT B — % B TR (LS EN) Bk 7% S8 T H 1 JPR . SHDNRiAR 5
20 0 RESET FAULTHIKAS, RESET &, S L=FIRZSERRG , RESETSRERFFA R, (R FF ]
BN/ NE AL . TIMEOUT#: £ ABPIY, & A N 128ms (MEI{E); 1 n# i
HERELE TIMEOUTFIGND 27 8] f4 F, 25335
FAULT[R #4i A/fi . EN = SHDN = i, 24413 — B SET_FE AR T A BT TRR A,
21 21 FAULT FAULTHIAK . F3HKFAULT 9 [E 025 e shik i #2 . FAULT @ 100k QELBH Py 8 i 2
ABP.
- - 0N IR AR Wi A . 24 SHDNA IR, 8 FAE 3 L3 A) 4 X 4 S i Bl . SHDN# 1
100k QLB P #B L hir 42 ABP.
HE 7 HE R I () 98 5 A . ZEDELAY FIGND 2 [  — L A8 Al % B S OUT_ 2 8 i HE T
23 23 DELAY | 458, DELAYEZSHF, S EHH 10ps (L ().
SRR A . TIMBOUT FMIGND 2 8] 3 4% — W B 48 m] 15 & 42 Ak /&35 . TIMEOUT
24 24 TIMEOUT | i 432 25 ABPHS 7 128ms (TR0 ) 5 AN 390 TIMEOUT &R 43R, FER Hy 10ps (JATR ().
25 — SEQ1
26 — SEQ2 HEFFIITE B A . AR 4 SEQL. SEQ2FISEQ3 AR R ZS 1] LAV i LR K HE P I L (3R 1) «
27 — SEQ3
HLAT R . A RBHAT S CP_OUTTHE & (Vee + 5V), $E AKX 541 Bn 1436 MOSFET B it
28 28 CP_OUT |y - RiHafE. CP_OUTIE H il i35 25pA .
o o5 DISCS WO RIS, IER TAEMIE, DISCS ARBLA; FEMFOR Ao E B liE, DISCSH
85mA W FL i .
%6 OUTS Tt T T H S . 24 SET4um L& & T0.5VEY, OUTS A& LA OUTSTRA/ME — > LA,
o HW BRI FE13.2V.
- SETs AL W TR S A . T SNRHL B AN R AR BT TRR, TR, SETSI IR
o 0.5V,
o - ep ﬁﬁ!ﬂ, EPESE#EECND. FEHEPECND)Z, BEMMEIR. REKEPVE N — 4
A1V 7
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P<1
IhEEEE
Vee
MAXIM
MAX16050
MAX16051
CHARGE INTERNAL ABP
PUMP Vog/UVLO
0UT1-0UT4
(0UT1-0UTS)
CP_OUT I
* =
_ DISC1-DISC4
COMP >—~ + (DISC1-DISCS)
-—— 250mv
SET1-SET4 N >
(SET1-SETS) o
COMP >—»»
% 85mA
RESET
(1) ﬁ
CONTROL =
— LOGIC ] ov_ouT
|
' "
! L FAULT
L I ]
EN h |
COMP
REM
| |
EN_HOLD |
SEQ1-SEQ3 ABP ABP
(MAX16050 ONLY) “ é 6
]
(') ARE FOR MAX16051 ONLY. GND TIMEOUT DELAY
8 y LV V.
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Vi en K
EN

SHDN

]
DELAY / ' oy
V1 <> ¢ ) TH_PL
] ]
)

tDELAY

<

V2

V3

tDELAY 4

V4

RESET

(r fr

REM

[ 1. 7 FI SHDN 72 i 7 HE I 171 HE 7 R I 17 2

MAXIMN 9
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MAX16050/MAX16051

Y en X Vi _en
o/ "
1
1
_ i
SHDN I
tpELAY i
i i
V1 7:/ 13 Vi _pL
| P
' IDELAY ‘ ; i
- - TH 1\
V2 |
0
1
A
toELAY VTH AV
-5 .
V3 o
|
L1
JDELAL '/VTH i
V4 bl '
[
[
[
[
1
<P |
RESET !
-
1
REM

B2, FY FHENFE IR0 17 8 A7 1 7

10 MAXIMN
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— 1 tFAULT-PW P

FAULT

1
toELAY )

Vi

V2

|
1
1
1
1
|
)
1
1
1
|
|
1
1
V3 i
|
1
! [
| S VTH_PL
|
L
|

V4

RESET

REM

3. Je b R GEh it 49 #E P

MAXIMN "
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PART DOES NOT RESPOND TO EN FALLING » »
\/T- UNTIL EN_HOLD GOES HIGH 1
EN |

EN_HOLD

\/

CONNECTED TO REM OF THE SECOND IC

Vi

V2

R

V3

V4

e

&4, 45 —ANCHIREM % # F 4 —1N\ICHIEN_HOLDI I P54 B W HL i

12

MAXIMN
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TELA B
MAX16050 fE % 5 I 5 B% FEL H (1] S) - X 23k 4 5 8 R 4 47
HEFF s MAX16051 7] DLW 6 % L i I X 22 3K 5 % B, JE 0F
THEF . XSGR E Ren B, WP, 41{E
AT L 1 % 8 X6 B 1D RR LR, MAX16050/MAX 16051
KT AR, HmasREEMEFES . MAX16050/
MAX16051 #A4E85SmA ) FHiHLFT, A BT DC-DCH 2%
I R I, R BT . BB Ah, MAX16050/
MAX16051i8 B4 a7 ohae, Mo — B DISC_fii A
Vit 1Y) FEL YRR, A R E — B R URUREL R PR 2K T 250mV
A FF IR S PH T — B FL I

HE & 16 5/ HE 7 FE 7

AT R o7

MAX1605042 (i3~ HE Fr 2 il 2 B A, Al 24 Rk
YOF(E1). BAEU(SEQL = SEQ2 = SEQ3 = BFLE) T,
B F A OUT1 - OUT2 - OUT3 » OUT4. MAX16051 &
FighMiE, ERIFEE ROUTI -~ OUT2 - O0UT3 ~
OUT4 - OUTS. T BAZAHIEMNE 2 RFGEMAX16050/
MAX16051 7] LR I35 B2 H2, 4 4 7 B AT T i 47 I 1)
Her .

R LT 40 & 2 51, MAX16050/MAX 16051 #5445 fir
AHOUT_ AL HLF-(Fr A FL R S A -

1) ABPi L R BE T TRR -

2) UL RE S A (BN L s i TR TRR
3) A fith K 5K i A SHDN .

4) A DISC_HL I s UK F-250mV .

VBUS

DC-DC Vi

— DC-DC]__ o V2

— \N\\—e EN | I:D—|C_DC _ V3
W\ -

Vpy

<
()
o

EN

MAX16050

GND

EN_HOLD

— SHDN

— CP_0OUT
— SEQ1
— SEQ2
— SEQ3

0UT
SET1
DISC1
0uT2
SET2
DISC2
0uT3
SET3

WMAXIWVI

ABP

DISC3
0uT4
SET4
DISC4

R

RESET ®

\/

ov_out

\/

FAULT

\/

\/

REM

!

1[H ] oeay

|||—| |— TIMEOUT

]S, 4% DC-DC ¥ Heiae /7 19 4 T 12 £

MAXIMN

13
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YA SRR, SRR IR P P IR IS OUT -
OUT_, sEHl ErLHERF. HFEOUT_Z A4k Fr kiR % T HL
U5 P R T O B T BRI 8 F) BSF F) 0y A S AE SR P A 1
BB AE R IR A SR HE 7 AE IR SE R A (DELAY) AR
R, WAL — B R (10ps). 24— Hr s T
HITIRRES, HEFPr iR — B OUT K28 Jhy o B ZS (I A T B
), SRUFT—EEIESE, AR5 A
PR R T B TR, aeid — NS0 A )
fiEpR 2 NL(RESET)RAS, SRR ARG il & T8 LAk

= 1. MAX16050HE 712818

HEFPse UG, ANRAT 3 — B SET_ 4y Ak 2 % B A9 11 B8 DA
N, A R AR A IR 5CH], OUT 4t b
i HF-, RESETHi B %, DISC_JFAW Y i, FAULT
W PRI 20 1.9ps. RJG MAX16050/MAX16051 4%
WESTEHT L. AN B S B R B T 4R L v

R

MAX16050 BA 340 =P dlZ A, Al 7 24 FPik
Ferp i — MR D). RV ARG RE M, Wil E
X S AT B BRI . MAX16051 #2454 5d@iE
R FHMOUTI 2 OUTS f [ 2 it 7 A L F

SEQ1 SEQ2 SEQ3 SEQUENCE ORDER
FIRST SUPPLY SECOND SUPPLY | THIRD SUPPY FOURTH SUPPLY
High-Z High-Z High-Z OuT1 ouT2 OuUT3 OouUT4
High-Z High-Z Low OuUT1 ouT2 OouT4 OuUT3
High-Z High-Z High OouT1 OuT3 OouT2 OuUT4
High-Z Low High-Z OouT1 OuT3 OuUT4 OouT2
High-Z Low Low OouT1 ouT4 ouT2 OuUT3
High-Z Low High OuT1 ouT4 OuUT3 OouT2
High-Z High High-Z ouT2 OuT1 OuUT3 OuT4
High-Z High Low ouT2 OouT1 OouT4 OuUT3
High-Z High High ouT2 OuT3 OouT1 OuUT4
Low High-Z High-Z ouT2 OuT3 OouUT4 OouT1
Low High-Z Low ouT2 ouT4 OouT1 OuUT3
Low High-Z High ouT2 ouT4 OuUT3 OouT1
Low Low High-Z OuT3 OouT1 OouT2 OuUT4
Low Low Low ouT3 OUTA ouT4 ouT2
Low Low High OuT3 ouT2 OouT1 OouT4
Low High High-Z OuT3 ouT2 OuUT4 OouT1
Low High Low OuT3 ouT4 OouUT1 OouT2
Low High High OuT3 ouT4 OouT2 OouT1
High High-Z High-Z ouT4 OouT1 ouT2 OuUT3
High High-Z Low ouT4 OuUT1 OuUT3 OouT2
High High-Z High ouT4 ouT2 OouT1 OuUT3
High Low High-Z ouT4 ouT2 OuUT3 OouT1
High Low Low ouT4 ouT3 OuUTH ouT2
High Low High ouT4 OouT3 ouT2 OouT1
14 MAXIM
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H R4 4 (CP_OUT)

MAX16050/MAX16051 HA K N AT 3R, 1% HL 77 2 K i
HIEF 2 Vee + 5V, RURMIKS)— A2 2 A4l 418
MOSFET B 7 i 47 v Fe (2 DL 87 T F L B5) . FL AT 8
HATVE N 2Sp AR IR, FLEA(Vee +5V); FEMOSFET #t
W FiHh 2 () — H A, TSR, HCP_OUT Y
% /~MOSFET#2 it I H7 B JERT, W AR {5 B 296 K, B iR
Joie e b U BE A B 3k (AT BE I 4 B B AR B0 e )
K/NGAAT, #E PISK 3 MOSFET .

2 FiEE
ANSRAT R — B ARG, WKE FEF B B9 SET_fir A 2 4%
R AR FE I8 A HT— D SET o, 4% il 8 Y DISC_i%
HEGNDEUEZS . i 18 A 1k 2y A 0 &% 15 S X A (5] 57 FH i
HAW R RIEE.

SHDNFIENFIA

K Wi A (SHDN) HI 2k 3 2h ) m HE/7 . 24 SHDN & 41K FE
I, AR IR A R . AR A,
WMFTF A DISC_fi A, AR AE — B iy H FE AR T 250mV i 4
FHH R —BRELUE . 4 AT DISC % AKX T-250mV s, %R
(N —AOUT_SZRIAS NARH T, TFRE AR E T
REE . BRI SR, HEFTAEEXMA N IE. SHDN
N6 & ABP.

LENE: T Z R LUFES, #4PATRBTW R, Rt R
MHEY . X4 SHDNELEN G Zhlr Ll , & {7 i i (RESET) .
RUEAL. Wi R )T, 24874 DISC_H AR T250mV
BF, N ZR W S (REM)AE & LA .

S %4 (RESET)
MAX16050/MAX16051 f.4& — /52 {4t . RESET Mtk
TrE s, T — AN F B
AT — BB W AR T TR . SHDNHIAK . ENAIG
Tt T TRE 2 h K FAULTHY, RESET & A{LHLF, 24
FRIRETHEBR G, RESETH 2 /D AE i /N A8 I JE 359 7Y
R E MRS . AETIMEOUTHIGND 22 [a] 4 — H LA,

MAXIMN

HE & 16 5/ HE 7 FE 7
AT R o7

Jil ki B A B . TIMEOUTHE # % ABPRY, %57
128ms (47 () A9 [ < B A9, TIMEOUT B2, s
JE I 10ps (L7 (H).

FAULTHI /%1

EN = SHDN = /& fL P, AR AL — B SET_ I M HL /&
e BRI RLS, FAULT #i A/ B A, i S
ME(55 . FAULT@E L — > 100k QHLBH P #5115 ABP,
FAULTH "] /E % A, HLARFAULT & [l i X Wi OUT_
it

KA Z R R T7 &I, B FYFAULT S A/ ) 4 572
—i. RAEBEERE, BSOS LSBT, R
PRl FEL B -

1T A B % i (OV_OUT)

MAX16050/MAX 16051 f4% — N1 FE B &4 . OV_OUT
F T B, TR EAME BRI . M4 R — B SET_
LR 055Vl FEITJFRESS, OV_OUTZE M. 24
Jr A SET_HLEAR T Hit MR, OV_OUT4 i —Eif%
HER 5 AR N R BLAS .

HEHA(DISC.)

W F, il e B T, g A (DISC) % FRL IR FL S T8O s I
) HE A 1], DISC_ Mg i f . OUT _fn A2 A
KH R, 52 % B A DISC_ MR Ut 85 mA LI, {4 1Y
ZERCH . X BT A R R R R A S R E250mV LT,
PUGE G N —HLH. IEH TAEMIRIDISC_MEMHE, ~&
Tz H i

SR (REM)

MAX16050/MAX16051 7 A — 4™ I H TF % Al 2% 1 IF %
(REM), FITF 387832 45 10 W ol 2 285 3R ] Hsf 22 4 i M
2 FWrFFEL YR . REMWSIIDISC_HLJE, 44F & — & DISC_
i A F e 735 T DISC_HLUR FBR (Vi pL) B ZE M AKFLF-. 24
Jit A DISC_fai A& T DISC_HLUE N PR (Vg _pp)ff, REMAE
HEHEE . BRI MR REATZ 2N, N TH
W RIZHEAE, W& A LEDZREM;.
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B & 16 25/ HE 7 FE 55
AT R o1

{EBERFFIA(EN_HOLD)

24 EN_HOLD M1k H -, SHDN 8¢ ENvg F H & i F 2
HLP AR AR W] DL 20 . 7 Tl SHDN o EN2E (|- 2% 44FH5F

EN_HOLD N = HLF . £24MAX16050/MAX 16051 % 4%

RN FZIhRE(S WK T). A FHEN_HOLD A K H %
2 ABP.

FERT4I N (DELAY)
DELAY FMIGND Z [A] 3% #: — H B (CpgLay), MR EIE
TE A (1 HE P AE IR B 1] (tppay) - ZEIRBSHIA] A3+ 3 A R AR
tDELAY = 10ps + (500kQ x CDELAY)
HH, tppLay B ERALNFY, Cppray B8N AR L. DELAY
B, JERE BN 10ps (HLAULE).

SR (TIMEOUT)

TIMEOUT#MGND 2 [A] % 4% — H A& (Crveour), R

BREMENEY. A SET_MABBE ARV,

RESET 1 AJ A% (48 1 8 (trp) AR FHARFRF, RIE A &

fEsR R AR (S WE ). B AL AR A A IR
tRP = 10us + (500kQ x CTIMEOUT)

Hrr, tRpﬁfﬁﬁﬂﬂ\, CT[MEQUTifjﬂWfﬁQ TIMEOUT &
20, RN A EE A N 10ps (BLTU{Y); TIMEOUTERE R
ABPHY, S A [ 7€ {8 128ms (JLHU(E).

Rz s 2

B [EIEFE

MAX16050/MAX16051 7> 5l B A 4 B F1S # SET_# A, HB%
SET_#i AT IR B FE Ve 0.5V (BBUAE) . IS I FE V7
I, HRIR] 6 i 7~ 7 P B AP 12 — N HLPEL T SR R 45 SR A
AT R PR L

R1
ViTh = Vi x [ 14—
1TH THX( +R2)

BE AN LB, 75 EEXIRE AN REAE AT AL . R R
Mg A2 m PR, B 100nA A RMEIR FBI - IR &
XY BR PR 1 R 22 AR R, R 22 SRR TR Y LR
BELEEL ARG EE B 5 &R . R F/NBEL(E LB A B TR (KR 2, (B

16

I T hEe. A RERRT, RATAME
CENERIE

ep x V-
R1=w
SET

Hb, dyf A TE LI TR AT 4 32 1Y FLBH 23 He 4 B K 48
iR HeaFam(H0.01 R £1%) 5 Vry 2 B W I E I8 Y
R4 TR, HoIspr2 SN B0 T B9 SET_fi AU FL I
(2 W, Electrical Characteristics3<). R2AJIHEARINT:

VrH xR

Ro =
VATH = VTH

Watof:=

TR AR F B HS (%) b B BE I T ™ A ok, (B R R
B, RS EWRBE R B IEF N ZEE . Fl,
MR Vee =33V, R ERSY, W EAER/NT3.2mA,
#ill Electrical Characteristicsfi 7 . L, Ehr B FH Y K F
1.6kQ. XF13.2V ERHIE, RPN KT4.1kQ.

K HICP_OUTAE Ky b HE FE i 75 A% 7 1E . inStCP_OUT
HHZA LA, HETEREN A 2 A OUT_Hi
W%, WRHLDK I CP_OUTHLE F I, HLE RS —F
FREEWE, W2 MOSFET 58 4 S

ViTH VBUS

>

Vee

R1

SET_
RESET |—

R2 MAXIM

MAX16050
= MAX16051

)
Q¢

))
((

[«p}
=
o

1

6. SET_fi A X £

MAXIMN
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MAX16050/MAX 1605195 5T E

MAX16050/MAX16051 7] 2% 148 5% 77 =0 S0 B 8 22 8 R 1Y)
He e A7) . 44T B — 0l 10 00 A & A R e
FAULTA WAKH -, A RERBEES . MAX16050/
MAX16051 ) ir 5 FAULT 5| Ji W 3 F2 76 — kS, B3 i 31
(] 25 P T A HL U

K7, SHDNHLAKAS JE Zh Wi et F2 . 24 U2 WY B A
URFEL R S PATASY, S 2 T I 4 H (REMD) A Sy i P, AT (i
ULIFIR I 1 HER . 24 fr A HL R 3838 B AR FRAE R, REMIE
AT R EARA. ERU2MREM £ U1 WEN_HOLD,
A BV 7E EN FITSHDN # hr AR A, 25 5 i U142 T TAEAR
. (ERE-RFR I R ARG IE R LR

R2. HEFRIMOSFET

HE & 16 5/ HE 7 FE 7
AT R o7

MOSFETi#£#

HREEMOSFET S5 #EFr L P e Bk . #h T f2 28 F iU ATMOSFET
-V LB Rpson) € T IEFER /N, [ BEMOSFET f) 1
R 2 ST 07 28 P R T ARG E . A R A e e 1 R D R
FERG BB AR IS B, W B4 7E 4.5V 2 6.0V - I ff i T B
A 18 2 Y- U5 58 FELBE Y MOSFET (2 WL3R2) -

R 55
Wy T BEE AWM RIS AR, R — 0.1 pFH A
Voo B I EOND, ZHLA R AT S SR . R —
FUIPFH 2045 ABP3S 2 GND, 1% HL 20t 55 R AT A 31T 28
PRBCE . ABPJ PSR BRI LR, RAE 161 S FL B 4 it
ImA LB b T B, S EP)
M. AT B, EPASAEFE WM — 1 Ha .

Vps | Vagsth | Rbson AT Vgs = 4.5V Imax AT 50mV Qg (nC)
MANUFACTURER PART V) V) (mQ) VOLTAGE DROP (A) (TYP) FOOTPRINT
Super
FDC633N 30 0.67 42 1.19 11 SOT"6
FDP8030L TO-220
Fairchild FDB8030L 30 15 4.5 1 120 TO-263AB
FDD6672A 30 1.2 9.5 5.26 33 TO-252
FDS8876 30 25 17 2.94 15 SO-8
(max)
Si7136DP 20 3 4.5 11.11 24.5 SO-8
Si4872DY 30 1 10 5 27 SO-8
Vishay SUD50N02-09P | 20 3 17 294 10.5 TO-252
) SOT-363
Si1488DH 20 0.95 49 1.02 6 SC70-6
TO220AB
IRL3716 20 3 4.8 10.4 53 D2PAK
TO-262
IRL3402 20 0.7 10 5 78 (max) TO-220AB
International
Rectifier TO220AB
IRL3715Z 20 2.1 15.5 3.22 7 D2PAK
TO-262
SOT23-3
IRLML2502 20 1.2 45 1.1 8 Micro3™
MAXI/V 17
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B & 16 25/ HE 7 FE 55
AT R o1

MAX16050/MAX16051

VBus VBus

E@ V1 E’\?_m V5
EDC ° v2 - DC-DC]__o V6
\N\\—e N I_Dm‘ V3 \\\—e N
W\ EN | " W\
i

S H 238238238552 2823823322882 w
Vee CP_OUT |— Vee CP_OUT |—
EN Ul RESET % EN U2 RESET o>
MAXIM MAXIVI
MAX16050 — MAX16050 S
GND OV_OUT |— GND ov_out >

ABP FAULT ABP FAULT |-®

=
[an}
T

=
_ |z
EN_HOLD Ios EN_HOLD ‘3:3

L]

" 1

—] Rem
—{ stai
—] sk
—] seas

REM
—{ stat
—] st
—| sta3

|||—| |— TIMEOUT
H | oeLar
|||—| —{ Teout
1 ] oecay

PULL SHDN LOW TO
INITIATE A REVERSE
ORDER SHUTDOWN
OF ALL 8 SUPPLIES

B7. PSS EEE T m (F,  FIXT Sk L SR T 17

18 MAXIMN
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HE & 16 5/ HE 7 FE 7
AT R o7

B AT (EF8 5%
VBUS R V4
+ :
[ ] II:)C_DC - V3
A\ - AN —
— W\ Eg
EE §g & g 89 2 2 g == = 3 Vey
8 [%2) %’ 8 122 (é) 8 w g 8 2] 2
Vee CP_ouT
) R
MAXIMN RESET *——>
MAX16050
ov_out >
GND
1 FAULT >
] =
ON > =) -
- e a e = 3 = REM >
pE— | o —
wd —Fn § § = & £ g
T T == L1
£ L T
A1V 19
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5 BB & (%) BHIEE

TOP VIEW

SHDN
DELAY
TIMEOUT
DISC5
0UTS
SETS
CP_ouT

*“EP = EXPOSED PAD

(4mm x 4mm)

“EPB - - &

SEEEs 2z

T 218 8 3 & &

2120} 110118 117 s s
2 L 14 | BNHOLD
i1 ifosee
i 2o
-5 P MAXIN Foo]
B0 waxteosr o LISER
% P 110 piscs
a7 €pi 19 |oum
—_— L R LT i
2 | T8 | sems

HENEH R

O o o= S = <

£E2EEFE3

THIN QFN

PROCESS: BiCMOS
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HE & 16 5/ HE 7 FE 7
AT R [e1HE

Hf s
E S =P
CRECE FORHE BE 10 55 1 AT BE A it O HLKG , Ind it A B2 4ME S B, 5 & i www.maxim-ic.com.cn/packages . )

2X &
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2X I G
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N Q
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AAAA | e = = 1
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[Al ﬂ— E (NE-D X[€] /%\ + E ! E2
( i —
—= / N
N ~__-
DETAIL A—/ |ﬁ |JI'| 10 |JI'|
INDEX AREA 12 3 3 21
072 X E/2 ] A IEI|<— ¢ I \ A
A " EAJ L L8
ND-D X
TOP VIEW BOTTOM VIEW

¢
(R IS OPTIONAL)
1
EH— \

TERMINAL TIP

//]0.10]C

A\ [Boge[c] mhoooom SEATING PLANE

ad | INAKXIWV

SIDE_VIEW A2

|

PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.8mm

APPROVAL DOCUMENT CONTROL NO.  [REV. |1
—DRAWING NOT TO SCALE- 21-0139 G A
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AT R o1
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FHEIEE ()

R B FORHR (125 AT RE RS Rl B LA, IR il A EREAMER R,

1% 75 1) www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2
REF., | MIN, [NOM. | mMax. [ MIN. T NOM. [ Max, [ MIN. T NoM. [ max.| man. T nam. ] Max. | N, | Nom. | wax. CODES MIN. | NOM. | MAX. | MIN. | NOM. | MAX.
A 0.70 [0.75 [ 080 [0.70 [ 0.75 [ 0.80 [ 0.70 [ 0.75 [ 0.80 | 0.70 [0.75 [ 0.80 [ 0.70 [ 0.75 [ 080 T1244-3 | 195 [ 210 [225[ 195 [ 240 [ 225
AL 0.0 {002 [005]| 00 [002 005 | 00 002 [005[ 00 [002 005 | 00 002|005 Tie44-4 | 195 [ 210 [225[ 195 [ 240 [ 225
A2 020 REF 0.20 REF 0.20 REF 0.20 REF 020 REF Ti644-3 | 195 | 210 | 225] 195 | 210 [ 225
b 025 030 | 035025 | 0.30 [ 035 | 0.20{ 0.25 [ 0.30| 018 [0.23 | 030 | 045 | 020 [ 025 T1644-4 | 195 | 210 | 225] 195 | 210 | 225
D 3.90 [4.00 | 410 [3.50 | 400 [ 440 [ 390 [ 400 | 4.10 [ 3.0 | 400 | 410 | 3.90 | 4.00 | 4.0 T2044-2 | 195 | 210 | 225| 195 | 210 | 225
E 390 |4.00 | 410 | 390 | 400 | 410 | 3.90] 4.00 | 440 [ 3.90 | 400 | 410 | 3.90 [ 400 | 410 T2044-3 | 195 | 210 | 225 | 1.95 | 210 | 225
e 0.80_BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40_BSC. Te444-2 | 195 [ 210 [225[ 195 [ 240 [ 225
Kk 025 - | - Joes| - [ - Joes[ - ] - Joas| -] - [eas] - [ - Te444-3 | 245 | 260 | 263 [ 245 | 260 | 263
L 045 [055 [ 0.65 [0.45 [ 055 [ 0.65 [ 045] 055 [ 065] 0.30 | 0.40 | 050 | 0.30 [ 040 [ 050 T2444-4 | 245 | 260 [ 263 | 245 | 260 [ 263
N 12 16 20 24 28 Teg44-1 | 250 | 260270 [ 250 [ 260 [ 270
ND 3 4 5 3 7
NE 3 4 5 6 7
Lodec WGGB WGGC WGGD-1 WGGD-2 WGGE
NOTES!

1,
2

2

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.SM-1994,
ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1 SPP-012, DETAILS OF
TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER

MAY BE EITHER A MOLD OR MARKED FEATURE.

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND 0.30mm FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

12, WARPAGE SHALL NOT EXCEED 0.10mm,
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e’, +0.05.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS,
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR T2444-3, T2444-4 AND T2844-1.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11, COPLANARITY SHALL NOT EXCEED 0.08mm.

14, NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
15, ALL DIMENSIONS ARE THE SAME FOR LEADED ¢(-) & PbFREE ¢+) PACKAGE CODES.

—DRAWING NOT TO SCALE—

—VIAXIW

PACKAGE OUTLINE
12,16,20,24,28L THIN QFN, 4x4x0.8mm
[APPROVAL [DOCUMENT CONTROL NO. REV. 2 |
G| 7%

21-0139
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