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MAX16050/MAX16051

B & 56 5/ HE 7 FE 5
AT R o1

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

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

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

RESET CUIMENt ...t
DISC_CuUrrent .......ccccoooviiiiiiiiiiccii
Input/Output Current (all other pins)

Continuous Power Dissipation (Ta = +70°C)
28-Pin (4mm x 4mm) Thin QFN (derate 28.6mW/°C
above +70°C) oo
Operating Temperature Range
Junction Temperature ...................
Storage Temperature Range ............ccceoee
Lead Temperature (soldering, 10S) .....c.ccoceevriiiiiriinnnn, +300°C

*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
(ONpOet;a;i;wg Voltage Range Vee \églet?iisogglvcc to ensure the device is fully 07 130 v
Operating Voltage VCCR xglcs%lliwgom_ = VRESET = low, voltage on 1.1 v
Regulated Supply Voltage Vagp IAA§;)= 1mA (external sourcing current from 245 290 v
Undervoltage Lockout VuvLO 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 VST = 0.5V -100 +100 nA
SET5 Input Current ISET5 VseTs = 0.5V (MAX16051 only) -100 +100 nA
SET_ Threshold Tempco AVTH/ TC 30 ppm/°C
Overvoltage Threshold VTH ov | SET_ rising 0.541 0.55 0.558 V
Overvoltage Threshold Hysteresis SET_ falling 0.5 %VTH OV
EN Threshold VTH_EN | EN_falling 0.492 0.5 0.508 \Y
EN Threshold Hysteresis VEN_HYS | EN_rising 0.5 Y%VTH_EN
EN Input Current IEN VEN = 0.5V -100 +100 nA
SEQUENCING, CAPACITOR DISCHARGE, AND SEQUENCE TIMING OUTPUTS
OUT_ Output Low Voltage VoL ouT vec = 3.3V, Isink = 3.2mA 03 v

- Vce = 1.8V, Isink = T00pA 0.3
OUT_ Leakage Current ILkGg_ouT | Vout_ = 12V, OUT_ asserted 1 pA
DISC_ Output Pulldown Current | loL_pisc Eggvde?mmrﬁgggecg?szui ﬁ?/”d't'on or 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
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HE & 16 25/ HE 7 FE 7
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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 S
2 utput source IpT | VDELAY = VTIMEOUT = OV 1.6 2.5 80 bA
urrent
DELAY, TIMEOUT Threshold
Voltage VTH DT 1.218 1.250 1.281 \

DIGITAL INPUTS/OUTPUTS
SHDN, FAULT, EN_HOLD Input-

V 4 V
Logic Low Voltage I 0
SHDN, FAULT, EN_HOLD Input-
Logic High Voltage Vi 2 v
EN_HOLD Input Current | 1 pA
EN_HOLD to OUT Delay tEN_OUT 3 Hs
FAQLT, SHDN to ABP Pullup Rp 60 100 160 KO
Resistance
SHDN to OUT_ Delay touT 12 us
_ Vece = 3.3V, | =3.2mA 0.3
RESET Output Low Voltage VoL ce SINK v

Vce = 1.8V, Isink = 100pA 0.3

REM, FAULT Output Low Voltage VoL _RF Vee = 3.3V, Igink = 3.2mA 0.3 Vv
FAULT Pulse Width tFAULT_PW 1.9 us
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%Z' v
SEQ1-SEQ3 Logic High- VIX SEQ | MAX16050 only 092 145 v

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

State Tolerance Current lix MAX16050 (Note 3) 6 +6 HA

RESET CIRCUIT

RESET, REM, OV_OUT Output B _ _

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

RESET Timeout Period tRP TIMEOUT = ABP 50 128 300 ms

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

Delay

CHARGE-PUMP OUTPUT

CP_OUT Voltage Vep_ouT | lep_out = 0.5pA Vec+ Vec+ Voo + v
- - 4.6 5 5.8

CP_OUT Source Current lcP_out | Vcrp_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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MAX16050/MAX16051

B & 56 5/ HE 7 FE 5
AT R o1

BT (EFFIE

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

SUPPLY CURRENT (uA)

NORMALIZED SEQUENCE DELAY

750

700

650

600

550

500

1.20
1.15
1.10
1.05
1.00

0.90
0.85
0.80

NORMALIZED SET_ THRESHOLD VOLTAGE

NORMALIZED RESET TIMEOUT PERIOD

NORMALIZED SET_ THRESHOLD VOLTAGE
vs. TEMPERATURE

1.005 : ‘ : o

NORMALIZED AT Ta = +25°C £
1004 T ver_FALLING z
1.003 :
1.002
1.001
1.000
0.999 ]

/
0998
0997
0996
0995
40 45 10 35 60 8
TEMPERATURE (°C)
NORMALIZED RESET TIMEOUT PERIOD
vs. TEMPERATURE

110 : : : .

NORMALIZED AT Ta = +25°C E
1.08 &
106 g
1.04
(oo |_TIMEOUT = OPEN

. =
N
0.98 /// X
0% TIMEOUT = ABP
094
0.92
0.90
40 45 10 35 60 8

TEMPERATURE (°C)

CP_OUT VOLTAGE
vs. CP_OUT CURRENT

MAX16050/51 toc08

SUPPLY CURRENT SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE
- 750 i 5
£ Ve =5V E
g ALL OUT_=HIGH g
£ 700 |- NOLOAD £
— = —_ =
N = 650
f"] oc
N—" [ R 3 //
Z 600 ]
~] I Ta=+85°C &
Ta=+25°C A
[~ Ta=-40°C 550
‘ ‘ 500
27 42 57 72 87 102 117 132 40 15 10 35 60 85
SUPPLY VOLTAGE (V) TEMPERATURE (°C)
NORMALIZED SEQUENCE DELAY
vs. TEMPERATURE SEQUENCE DELAY vs. CpgLAY
= 250 4
NORMALIZED AT Tp = +25°C |: g
: 200 / E:
CpeLay = OPEN / E /
=
< 150
- /
ZZE z /|
e N S 100 v
AN =
//Q\ 2 /
/ CpEeLay =0.1uF 50 7
0
40 15 10 35 60 85 0 100 200 300 400 500
TEMPERATURE (°C) CoeLay (nF)
RESET TIMEOUT PERIOD
vs. CTIMEOUT
250 5 11
z 10
= 200 ,/ g 9
£ E
= / s 8
=2 B 7
5 150 / =
5 § 6
= s
= 100 S
i &
% 3
= 50 9
1
0 0
0 100 200 300 400 500 0
Crimeout (nF)

5 10 15
CP_OUT CURRENT (uA)

20 25
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B T (EfE 1 (5)

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

OUT_ LOW VOLTAGE
vs. SINK CURRENT

MAX16050/51 toc10

/

o

//

/

0OV_OUT LOW VOLTAGE
vs. SINK CURRENT
08 . 08
07 g 07
S 06 2 <= 06
& 2
= 05 2 05
o —
= =
s o S o
S 03 K
= 3
S 02 /’ 02
01 _— 01
0 0
0 4 8 12 16 2 0
SINK CURRENT (m#)

REVERSE SEQUENCE POWER-DOWN USING SHDN
(CpeLAY = CTiMEOUT = OPEN)

MAX1650/51 tocl
]

S Y Sow
........ L.... 5v/div

" : L V1
.................. 5V/div

- s —————— V2
E PR P Frrrre e BV/diV

L,,,,,‘,, V3

[ 5V/div

........ l u
AT T TN ST DU ST T 5V/div

DAISY-CHAINING TWO DEVICES

WITH SHDN RISING (FIGURE 7)
T e
.......... . - ‘ V3
SRR RN R B

I N

1 ve

'

100us/div
CoeLay (U1) = Cpeay (U2) = 100pF
SHDN = 5V/div
V1-V7 = 5V/div

MAXIMV

8 12 16
SINK CURRENT (mA)

RESET LOW VOLTAGE
vs. SINK CURRENT
08 |;
07 g
S 06 E
2 05
S
Z 04
S
‘5 03
g
=02 -
L~
0.1 7
. L~
0
20 0 4 8 12 16 20
SINK CURRENT (mA)
SIMULTANEOUS POWER-DOWN USING EN
(CpELAY = CTIMEOUT = OPEN)
MAXWSS"J/;T l0r1
' N
5V/div
V1
5V/div
[ [r— —— V2
5% TRV NI R by
{v
5V/div
St SGHORE W)
L : = 5V/div
40us/div
DAISY-CHAINING TWO DEVICES
WITH SHDN FALLING (FIGURE 7)
MAX1650/51 toc14l
. SRR K
R T L
o L w
F T \F oy
10us/div
Coetay (U1) = CpELay (U2) = 100pF
SHDN = 5V/div
VA-V7 = 5V/div
5
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MAX16050/MAX16051

B & 56 5/ HE 7 FE 5
AT R o1

5| B B
Gl B Ih&E
MAX16050 | MAX16051
1 1 Ve TRFELIRM A, ELIVER2VEE . RA— HOIpFEAER V- ZEGND.
2 2 GND .
3 3 ABP PEBHL R 55 B4 A . 7EABPFIGND 2 )45 — HIpFHLA . ABP N ER= A1y, REH
T AN 1 BLELCR T ImA).
4 4 EN B BB A . FEENIE RS> Eae, AT WMEE, ENITRK0.5V.
5 5 SET4 P EWIIRR A% A . L AR Ay FE AR B IIRR, T HEN N, SET4 TR H0.5V.
6 6 ouT4 TR IT i 4. 24 SET3* LS T0.5VES, OUT4AE . OUT4FE oMz — 4~ Ehr .,
HAT Ehi & 13.2V.
; . DISC4 R TR A4, IEH TAEMIE, DISC4NmMEA:; FEERAS S w N, DISCA4E
85SmA ML HLI -
8 8 SET3 BE W TRR 3% A . AT ANEREL B A A E T TRR, T RSN, SET3[IFR /0.5V.
WA IT s 3. 24 SET2 L 5 5 T0.5VIR, OUT3 MRS, OUT3TR4ME— 4~ LhisH,
9 9 OUTS | Huf LRiF132V.
10 10 DISC3 R TR A, IEH TAEMIE], DISCIAmHA:; fEfERA eI, DISC34E
85SmA ML HLI -
11 11 SET2 PeE WEITTRR 2% A . AL ANERHLBE 4> RS R E T TRR, AT RENMI, SET21]FR H0.5V.
Tt T 2. S SETT* S E R T-0.5VEF, OUT2 ARBLZS. OUT27 % — A~ HHisipH
12 12 OUT2 | Harbhr%13.2V.
13 13 DISC2 R TR A2, IEH TAEMIE, DISC2AMMA:; fEftFERAS e IAn, DISC24E
85SmA M HLI -
| {HREMRIRHIA . EN_HOLD AEHFH;, #F ARSI B ML, 35 SHDNH AR
14 14 EN_HOLD | gz 3. EN_HOLDHL&EIN, FF R mHEfF. %8 AR i $25 ABP.
TaAl T B T FF A . 24 BT DISC_f A K T DISC_HL IR T BR (Vrr_pr)Bs , REM Ky B AS .
15 15 REM £ —FDISC_fit A5 TV pU i, REMOWARHLF. REMFEoME—A EHrpl, He] b
%132V,
16 16 DISCA R TR AL IEH TAEMIE, DISCIA®EA:; fEsERA S eI, DISCIE#
85SmA ML LI -
17 17 oury | FEIFEEHIL HEN'RER FOSVE, OUTUyRMLA. OUTIFSME— 1 LA,

HW ERLFE132V.

* N GE T MAXI16051. MAXI605009 5 HiHE P12 i1
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5B BE (45)
51H P ThaE
MAX16050 | MAX16051
18 18 SET1 VB W IBR LA . 383 S HBEL 4 FE A BT, P T LW, SET1ITFR H0.5V.
" 9 SvouT | WEIFHEL AL . 4 (£ B SET_ LI th HL0.SSVALIE] JRIY, OV_OUTZ R
- A7 SET_ LR AR T Ha3ed i TBRE, 2858 — B3R 5 OV_OUTAS o i i F- .
TR FF B T LA . 247 W 2 — K e PR (5 EN) B 9% % T 200 PR . STIDNAL{ s
FAULTHIKAS, RESET &7, MDA E=FRESWHFRG, RESET SRS FRA R, RFRSH]
20 20 RESET |z /b5 /Mg (o8 f JE . TIMEOUT#% % ABPR, 42 (it v 128ms (JHI(H); th ezt
R /E TIMEOUT HIGND 22 8] (1) B, 2 45 .
FAULTIA 4 A/ . EN = SHDN = & PR, 4T R — M SET_H AR T HARM TR AT,
21 21 FAULT | FAULTHLAE. F3hH{RFAULT IR 2 o shir it 72 . FAULT @A 100k QHFH A #F 141 2
ABP.
| (T ARCE A . 24 STIDNALGET, S8R e ) K L e HE . STDNG# s
22 22 SHDN | 100k P 75 |4 % ABP.
He PP AEAR B 1) JE 456 A . 7EDELAY FIGND 2 [f] 42 — H L 2% 0] 4 & 5 B OUT_ 2 i i HE
23 23 DELAY | ZER. DELAYEZHS, FET % 10ps (S ().
AT A . TIMEOUTAIGND 2 [A] 3 # — R A ] 3 B =2 A/t JE# . TIMEOUT
24 24 TIMEQUT | 34 3z 45 ABP 7= A= 128ms (47 (8 [ 72 R L300 TIMEOUT &%, A 4 10ps (HH ().
25 — SEQ1
26 _ SEQ2 | HEFMUREESA . HRAESEQL. SEQRAISEQ3 [ Ik 25 1T ik B 455 oL B A HEFF I ML (3 1) .
27 — SEQ3
LT AR . BT CP_OUTTHE R (Ve + 5V), 12 HEIK3h4M5n 1838 MOSFET fF 3¢
28 28 CP_OUT | pg pirsfE. CP_OUTYEH: HLIT B 25pA.
) DISC O R AS. B TAEMINE, DISCS MbHA; 7EiRek A s s i), DISCSH2 it
- 5 5 | 8SmARHLY.
WM IT B 5. 24 SET4¥MHLE & F0.5VET, OUTS AEBLA; OUTSTE 4z — A~ EHHpH
- 26 OUTS | gl LAI%132V.
07 ers | SMEBIREUTIIIBRSSRA . EILSNALB AR IR, TR I, SETS! TR
o 40.5V.
B B ep BIEAE, EPNEREEEGND. EEEPEGNDR, MEHEHEUE. RALKEP/E N — 2

A
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P<1
IhEEtEE
Vee
INAXIM
MAX16050
MAX16051
CHARGE INTERNAL ABP
PUMP Vee/UVLO
0UT1-0UT4
(0UT1-0UTS)
CP_OUT I
* =
_ DISC1-DISC4
GoMP > * (DISC1-DISCS)
-—— 250mv
SET1-SET4 >
(SET1-SET5) !
COMP >—»»
% 85mA
| ] RESET
(=) "
CONTROL =
— LOGIC ] ov_ouT
|
' =l
! i FAULT
= | -
EN h |
COMP
REM
| |
EN_HOLD | 1
SEQ1-SEQ3 ABP ABP
(MAX16050 ONLY) é é
]
(') ARE FOR MAX16051 ONLY. GND TIMEOUT DELAY

8 MAXIMN




HE & 16 25/ HE 7 FE 7
AI R o7

Vi en K
EN

SHDN

1
‘tDELA‘L / ! oy
Vi < ; X VTH_PL
1 1
1

tDELAY

<

V2

V3

tDELAY 4

V4

RESET

(r fr

REM

[ 1. 7 FI SHDN 2 i 7 HE I [T HE F7 B 1 17 2

MAXIMN 9
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MAX16050/MAX16051

Ve SQVIH_En
EN / I\
1
1
i
SHDN I
[DELAY i
'/VTH i
Vi 7:/ 13 Vi _pL
| P
' IDELAY ‘ ; i
- - TH 1\
V2 !
0
1
A
toELAY VTH AV
-5 !
V3 o
|
Lol
‘tDELAY‘ '/VTH \!
V4 e "\
[
[
[
[
1
<P |
RESET !
-t
1
REM

B2, FY FHENFE IR0 17 8 A7 1 7
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AT R [aHE

— 1 tFAULT-PW P

FAULT

1
toELAY )

Vi

V2

V3

1

1

1

1

1

1

)

1

1

1

1

1

1

1

1

1

:

! |
| S VTH_PL
1

| |
| 1

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
EN

EN_HOLD

\

CONNECTED TO REM OF THE SECOND IC

Vi

V2

V3

V4

I

&4, 45 —ANCHIREM % # Z 45 —1N\ICHIEN_HOLDI B P54 B 7 HL i

12
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£ 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 X 22 325 5 % B, 15 0F
THEP . XSS E R n B, W)Y, 4E
] B Bk 3% 22 6 B9 TTRR DA R I, MAX16050/MAX 16051
KA R, HmarsRERNMFES . MAX16050/
MAX16051 2 4t 85SmA K FHLEHL, A BT DC-DCH %
R AR, AR BT . BB Ah, MAX16050/
MAX160518 B4 ki rohiae, Mila— i DISC %A
ity () FEL YRR, 9 0 R A — % PR R B 2K T 250mV
B A 4R 2 PF T — B R TR

HE & 16 25/ HE 7 FE 7
AI R o7

MAX16050 42 (i 34~ HE P4 Hl 2 5 A, Al LB 24 FhHEF?
WHF(EFD). BIAFRK(SEQL = SEQ2 = SEQ3 = &HA)TF,
FHFF A OUTL - OUT2 -~ OUT3 - OUT4. MAX16051 A
BB EE, bHFE € A0UTI - OUT2 - OUT3 -
OUT4 - OUTS. T HBAZHIEHNE & RGEMAX16050/
MAX16051 7] LR B B2 52, 45 4 7 1 T i 47 I 1)
Her .

TE R LR AT 2 57, MAX16050/MAX1605 1445
A OUT_ A L (B A L I8 5 HAT) -

1) ABPi A [t K IS B T TRR -

2) B RS A (BN L s i T HE T TRR
3) A fih % i A SHDN .

4) FrA DISC_HL A% F250mV .

VBus

Vpu

Ny

RESET ®

\/

y

\/

y

DC-DC]__ o v
EN_|
—VVv—e EJC-DC ° V3
WA -
%.
hand — — o~ o~ o™ o on o el < <
S 5 8 5 &5 g 5 5 g2 5 &5 3
Vee
EN ov_out
MAXIMN
MAX16050 FALT
GND . - RE
J— | (=] (=] =] | o
oFF — SHON 5 &8 & 8 & <
I I I I

|

1[H | oecar

|||—| |— TIMEQUT

5. 44 DC-DCFz 1125 HE /7Y T 1%

MAXIMN
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MAX16050/MAX16051

B & 56 5/ HE 7 FE 5
AT R o1

YA S E R, SRR IR P P IR S OUT -
OUT_, scHl BraHERy. HEOUT_Z [l Fr kiR % T rl
U P K T O B T B T 8 ) BSF J) i g o S AE SR FL A 1
BB R 20 SR HE P AE R SE I i A S (DELAY) A
TR, WA — B R (10ps). 24— H i s T
HITIRRES, e AR — B OUT K48 Jhy o BHL 25 (I A I
), SRUFT - EEIESE, AR5 m T A,
HPTA T B TR, g — AN R )
fifbr 2 AL(RESET)IRZS, Ui REEHhlar T ia Tk

= 1. MAX16050HEF 1818

HeFpse )G, WA — B SET_ i Ak 2%t B AT TRR DA
T, TR R A SR A FUREIR S P, OUT_fai A
I F-, RESETHiH &1k, DISC_JF#aWk Ui, FAULT
R IR E D 1.9ps. SRJEMAX16050/MAX 16051 %
HERE B B . A3 3 S A 35 0 2 B R B i R

R

MAX16050 BA 340 =S P dlZ A, Al 724 FP ik
Ferp i — R (R D). RIMEHREARARE S, EidiE
X S A AT AT B BRI . MAX16051 52 Ak 54~ 3diE
R FAMOUTI 2 OUTS f [ 8 it 7 A L H

SEQ1 SEQ2 SEQ3 SEQUENCE ORDER
FIRST SUPPLY SECOND SUPPLY | THIRD SUPPY FOURTH SUPPLY
High-Z High-Z High-Z OUT1 ouT2 OuUT3 ouT4
High-Z High-Z Low OouT1 ouT2 OouT4 OuUT3
High-Z High-Z High OouT1 OouT3 ouT2 ouT4
High-Z Low High-Z OouT1 OouT3 OouT4 ouT2
High-Z Low Low OouT1 ouT4 ouT2 ouT3
High-Z Low High OuT1 OouT4 OuUT3 ouT2
High-Z High High-Z ouT2 OouT1 OuUT3 ouT4
High-Z High Low ouT2 OouT1 ouT4 OuT3
High-Z High High ouT2 OouT3 OUTH ouT4
Low High-Z High-Z ouT2 OouT3 ouT4 OUTA
Low High-Z Low ouT2 OouT4 OUTA OuUT3
Low High-Z High ouT2 ouT4 OuUT3 ouT1
Low Low High-Z ouT3 OouT1 ouT2 ouT4
Low Low Low OouT3 OUTH ouT4 ouT2
Low Low High OuT3 ouT2 OUTA ouT4
Low High High-Z ouT3 ouT2 ouT4 OouT1
Low High Low OouT3 OouT4 ouT1 ouT2
Low High High OouTs ouT4 ouT2 OUTA
High High-Z High-Z OoUT4 ouTH ouT2 ouT3
High High-Z Low OouT4 OouT1 OuUT3 ouT2
High High-Z High ouT4 ouT2 ouT1 ouT3
High Low High-Z ouT4 ouT2 OouT3 ouT1
High Low Low ouT4 OouT3 OUTH ouT2
High Low High OouT4 OuT3 ouT2 OouT1
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H R4 4 (CP_OUT)

MAX16050/MAX16051 HA K N AT 3R, 1% HL 77 2 K i
HEFE Vee + 5V, DURALIRSh — A8 2 A s En {4 18
MOSFET i 75 i b4 o Fe (2 WL AL HY T F L B%5) . FL AT 8
HATE A 25Sp AR IR, BENVee +5V); FEMOSFETHE
W FHh 2 [ — H A, TSR, HCP_OUT Y
% /~MOSFET#2fit I Hr B JERE, W AR LR R 08 K, Hifs
Joie e b L BE A 67 3k (T BRI 4 B B AR P B0 f )
K/NEAAT, #E PISK 3 MOSFET .

2 FiEE
INSRAE TS — B OE E R AT, JUDRE X R ) SET Ky A% 2
ZEABP, ZEflHiEDISC_#E# ZONDS 2% . @Bk 1k
T RE % 1A X A [ 7 I EL A B o 1 R

SHDNFIEN#IA

S 87 i A (SHDN) FI 5K J5 3h I [0 HE P . 24 SHDN & NIk L
P, g RS RN A R TR . PRSI,
M A DISC_Hi A, 4R 7E — B i b F R AR T 250mV i 4
KT — B HLUR . 4T DISC_ i AMK T-250mV e, Xtk
BT —NOUT_52RIAE AR, ot A % & Wit
R, EE L B, HEIFFAHRIEXK N 1L, SHDN
N6 & ABP.

MENEE ZITR AT, #eEATRIBT W, AN
mHEY . 24 SHDN = EN 3 shil i, & {7 % H (RESET) AL
ROEQL. Wi RN RIE, 248A DISC_H AT 250mV
BF, EZR T S (REM)AE s LA .

S 1% H{(RESET)
MAX16050/MAX16051 55 — A= (i . RESET Mtk
FrEmd, FE AR ER .

TR — B I AR T TRR . SHDNHZMR. ENAE
TR 891 TFE S h K FAULTHY, RESET & MAGHL T, 4
ERSTHBRG , RESETH 2 /D78 S /NG AL s JE Y
452 AR . ZETIMEOUT FMIGND 2 [8] % 4% — HEL %,
PSRV B B E . TIMEOUT i # 2 ABPHY, #37
128ms (S8 7Y{F) ) [ 78 EE A JE . TIMEOUTR& &SRS, AT
JEI IR 10ps (ML) -

MAXIMN

HE & 16 25/ HE 7 FE 7
AI R o7

FAULTH /5

EN = SHDN = & H P, WAL — B SET_ W I
PN AT LT, FAULT A/ B A%, i s
R (55 . FAULTIEE — 100k QL FH P #6 4 5 ABP,
FAULTH Al /E A A, Hi{KFAULT & [A B KRB OUT_
i

K20 R R 0, BT W FAULT # A/ i 224
—. RAEBBERT, AR Y e, R A
PR NP

1T AR (OV_OUT)

MAX16050/MAX 16051 43 % — />3 JE # B it . OV_OUT
FR T B, T EANE BRI . M4 TR — B SET_
FEL G L L 0.55 Vit T RR BT, OV_OUTAZ AR F. 4
fr A SET_HLEAR T Hat B[RS, OV_OUT& it —Eif%
HIER 5 AR N S A

HEBHADISC)

b L e ST, R A AL (DISC )X FRL R FL AR S )
fa) HE P S 1R], DISC_ e 0 Al Y it P T . OUT_ i i 38 A
REPI, 5206 B A DISC_ MR 8SmA HLIL, (i % th L
AT . XA B0 OR R R R A i Bk R 2 250mV L
PAGERPTT — . IEH TAEMEDISC_ MR, A&
JIlIE=AEN

ST (REM)

MAX16050/MAX16051H: A — 4~ T H% I 5% 2 2% W T i 12
(REM), FTF38 75 32 455 i W B aod 22 285 50 T s 22 4 it M
2 W FFE . REMWAMIDISC_HLE, 4{F% — & DISC_
fan A\ B 15 T DISC_HL U R BR (Vg p ) BSHAE AR L. 24
4 DISC_#it AME T DISC_FLUE T BR (Ve pp )i, REMAE Sy i
HLOP . RPN AR R IR BR AN Z 2R, AT HRE
NEERAE, WIER: —ALED £ REMf .
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MAX16050/MAX16051

B & 56 5/ HE 7 FE 5
AT R o1

{EBERFFIA(EN_HOLD)

24 EN_HOLD 41 i *Fish, SHDN={EN - Hy 5 6 - 2%
FLSP () Bk A8 v] DL 2B . 75 B i SHDN sl ENZE |F 2340,
EN_HOLD W A i HL . 24 MAX16050/MAX 16051 %44
FERENE FIZ I RE(Z LB 7). A FHEN_HOLD I 3%
1% ABP.

FERT4I N (DELAY)
DELAY#IGND Z [a]##: — R A (Cppray), HRIK E#HE
[] A9 HE 37 S SR S R] (tpy ay) - FEIR BRI A A F
tDELAY = 10us + (500kQ x CDELAY)

HAr, tppay A RALNEY, Copay B9 HAL AL . DELAY
A, FERW R BN 10ps (MLRU(E).

SR (TIMEOUT)

TIMEOUTHIGND 2 [A] % #% — HHLZ8 (Crivgour),  TRIE &

SO EM . BrASET_MABEEATTRVmE,

RESET 7% 1] g A% (4 8 15 o (trp) A AR SRR HR S, SRR A &

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

Hep, e AR, Coppour 807 AEHL . TIMEOUT &
20, AT AR IA Y 10ps (ML) ; TIMEOUTE#ZE
ABPH, RS R A k[ 5 (5 128ms (HLTUAH).

e lES

B [EIEFE

MAX16050/MAX16051 7> 5| B A 4 B F1S # SET M A, HE%
SET_#it AT TBR B Vg 0.5V (ML B (E) . W5 TRV 7y
I, 2 HRIR] 6 i 7 7 P B P 12 — N HLPEL T IR R 45 SR A
AT ST PR L

R1
Vit =V 1+ —
1TH THX( +R2)

6 AN PRI, 75 BRI R AN D AE AE AT AL . R
M A=A A, BA 100nARRHEIR G- WHETE
XETTRR LR A SR ZE P AR R, IR S BB TR A HLRH
BELEL ARG EE B 5 &R . R F/INEL(E LB A B TR (R 2, B

16

HEI T hEe. R EZARERRT, RATAME
FELBEL{F -

Ry = £AXViTH
IseET

Hr, sy ATs ISR AT 45 32 19 L BH 23 He % B oK 4t
Xﬁi%%ﬁﬁeA%%%(FHO()l?%?ﬁil%)y VlTH%?EHﬁ‘IWJEEJE':EI‘J
ST, HIgpr 2RO TR SET _fi A s HL i
(2 W, Electrical Characteristics3%). R2AYIHEARINT:

VrH xRy
ViTH = VTH

R2 =

Watof:=

TR AR F B HS (%) b B BE I T ™ A ok, (B R R
B, MRS ERBERN BAIEF N ZEET. Fl,
W Vee =33V, EAHERSV, WHETEERNT32mA,
#ill Electrical Characteristicsfi 7 . Bt , Ehr B FH Y K F
L6kQ. X F13.2V B, ERHEBEN KT 4.1kQ.

K FACP_OUTHE Jy b Hir i FR st 5 A% A . AR CP_OUT
LA BRI, L TEEN - Z0UT it
W%, WHL K CP_OUTHLIE R, HUE PR —&
TRIER, K2 IMOSFET () 56 4= 54 .

VATH VBus

R1
Vee

SET_
RESET |—

R2 M AXKILM

MAX16050
— MAX16051

)
Q¢
)
((

o
=
o

1

6. SET_$it A i &
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MAX16050/MAX 1605195 £ T

MAX16050/MAX16051 7] 2% 148 5% 77 =0 S0 B 8 22 8 R 1Y)
HEFF AN T) . 244 7 — B4 I i A % AR SR s
FAULTZ WK HLF, F=ARERBEES . MAX16050/
MAX16051 ) fif 6 FAULT 5| B 7 27 — 2, fe e 24
(] 2% P T A HL

E7H, SHDNHLAKAS JE Zh Wi F2 . 24 U2 WS WY B A H
YRR R OGP, S i s (REM)AE = FLSF-, AT
ULIFda I aHE 7 . 2407 A R R B AR FRE RS, REMil
WAL T B AR . EHU2MREM £ ULWEN_HOLD,
AT BV 7E EN FTSHDN # hr AR A 23 5 i U142 T TAEAR
. MHAE-IR RS FOUF RS0 LB G P FL R

R2. HEEFHIMOSFET

HE & 16 25/ HE 7 FE 7
AI R o7

MOSFETi#£#

HMIEMOSFET 5 HEFP LR ER B . 1 T 7 3 AL il FIMOSFET
T - HLBH (Rpson) L€ T BRI, [l MOSFET /Y S8
PR 23 5 e 1 L R P R RS B . D 3R AR B B FL TR R
FERG AR ARE R, BOEFRAE4.5V R 6.0V Hl- T fw e~
A 1Y - U0 FRL B A MOSFET (2 L3R 2).

HRSEH
N T BB E A M R R, R — RO IpFHA K
Vee 5 # ZGND, ZHA R AT RESEIT A FICE . R A —
HIpFR A5 ABP I B GND, % HLA SR A] REREIT &%
PFHCE . ABPJE I A ERAE AT LI, N BE R S F B 4R A
ImARL BRI . 0 7 At KRR S (EP) & 2
HZE . TR, EPARRESE ANME — 1Rt 5

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 1 SOT-6
FDP8030L TO-220
Fairchild FDB8O30L 30 1.5 4.5 11.11 120 TO-263AB
FDD6672A 30 1.2 9.5 5.26 33 TO-252
FDS8876 30 2:5 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 2.94 10.5 TO-252
) SOT-363
Si1488DH 20 0.95 49 1.02 6 SC70-6
TO220AB
IRL3716 20 3 4.8 104 53 D2PAK
TO-262
IRL3402 20 0.7 10 5 78 (max) TO-220AB
International
Rectifier TO220AB
IRL3715Z 20 21 15.5 3.22 7 D2PAK
TO-262
IRLML2502 20 1.2 45 1.11 8 SO.T23_3
Micro3
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MAX16050/MAX16051

B & 56 5/ HE 7 FE 5
AT R o1

VBUS

VBus

PULL SHDN LOW TO
INITIATE A REVERSE

Y

ORDER SHUTDOWN
OF ALL 8 SUPPLIES

E?EﬁfE] Vi Dﬁé@?] V5
DCEND_CI ° v2 DCE—W ° V6
o\ N\ N ] Fﬂ;ﬁfﬂ _ V3 L SAVAVAV ) N |
VW N | u W\
b
E§%¢»
CE s 2R EEeEa3E RS CE s g REeES3E 3
3 8 2 3 s 2 3 s 2 3 s 2 3 8 2 3 & 2 3 s 2 3 s 2
Vee CP_OUT |— Vee CP_OUT |—
EN Ul RESET EN U2 RESET
NI N AKX/
MAX16050 PR MAX16050 N
GND OV_OUT f— GND ov_out
ABP FAULT ABP FAULT |-®
5 1 5
g = 5 8 g8 2 3 E = 3 g 8 £ 3
EN_HOLD le» = 7] %] & = = EN_HOLD len & 17} & %] = =
L N E o L1
3
T I T

\/

B7. PSS EEE T m (F,  FIXT Sk L SR T 17
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HE & 16 25/ HE 7 FE 7
AI R o7

BRI T {EFE B
VBUS R V4
-+ .
S 4 I:DC-DC ° V3
— "\, = AAN—
W 2
EE g & g 89 2 2 g8 == = 3 Vey
3 o 2 3 » 2 3 & 2 3 s 2
Ve CP_OUT
N R
MNAXIVI RESET >
MAX16050
ov_out >
GND
1 FAULT >
] =
ON = .
—1 SHDN =] S S %I o § E REM o
OFF 4 0= 4 z 2 = Z
T = I 1
£ L T
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MAX16050/MAX16051

B & 56 5/ HE 7 FE 5
AT R o1

5B & (4E) WH1EE
_ PROCESS: BiCMOS
= —
TOP VIEW E‘ E ‘3 g =
[y o o w o o oc
ERCRIRIHERORD
ol | o HREE
bRATIAL 18 J iz WAL EEIIAT LR R, 238
TIMEQUT |24 1 112 | oum2 www.maxim-ic.com.cn/packages.
L maxam ]
DISCSE25: i mAX16051 A HEXD R TS
Ll 110 DISC3 28 TQFN T2844-1 21-0139
sEsferi i 19 |oum
cP_oUT | 28'; 8 | sem3
eI RS
[&] o o = = = <
= 35 & ¥ g % %
THIN QFN
(4mm x 4mm)
*EP = EXPOSED PAD
20 M AXI/MN
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S & 16 5/ HE 7 FE 7
AT R o7
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