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PART TEMP. RANGE PIN-PACKAGE
MAX4271ESA -40°C to +85°C 8 SO
MAX4272ESA  -40°Cto +85°C 8 SO
MAX4273EEE -40°C to +85°C 16 QSOP
MAX4273ESE -40°C to +85°C 16 SO
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ABSOLUTE MAXIMUM RATINGS

IN O GND oo +15V
STAT, OUTC, LLMON, AUXVCC to GND............... -0.3V to +14V
GATE 10 GND ..o, -0.3V to (VN + 8.5V)

GATE to LLMON (Note 1)..... -1V to +8.5V

INC, ON t0 GND (NOtE 2) ...ccvvveiieeecrie e cree e -1V to +14V
CEXTtOGND....vvieeecieieeeeeeee e -8.5V to (V|n + 0.3V)
CSPD, CTON,

REF to GND ........... -0.3V to the lower of (VN + 0.3V) or +12V
VSENSE, RTH, CTIMto GND.........ccveeeennne. -0.3V to (V|n + 0.3V)

Current into INC, ON (NOte 2) .....ccocvvriiiriiiiiiii s +2mA
Current into Any Other Pin ........cccciiiiiiiieiiiniiee e +50mA
Continuous Power Dissipation (Ta = +70°C)
8-Pin SO (derate 5.9mW/°C above +70°C).................. 471mwW
16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
16-Pin SO (derate 8.7mW/°C above +70°C)................ 696mwW
Operating Temperature Range ............c.ccccveeueen. -40°C to +85°C
Storage Temperature Range

Lead Temperature (soldering, 10S) ..........cccceeeiniiiieeeennnnns +300°C

Note 1: GATE can be pulled below LLMON, but current must be limited to 2mA.
Note 2: INC and ON can be pulled below ground. Limiting the current to 2mA ensures that these pins are never lower than about -0.8V.

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

(VIN = +2.7V to +13.2V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at ViN = +5V and Ta = +25°C.) (Note 3)

PARAMETER | symsoL | CONDITIONS MIN  TYP  MAX | UNITS
POWER SUPPLIES
Input Voltage Range VIN 2.7 13.2 \Y
Supply Current o VoN = VIN 0.6 1 mA
CURRENT CONTROL
Slow C tor Threshold v VIN -V TA=+25°C 45 >0 > v
ow Comparator Thresho - m
P SC,TH IN - VSENSE TA = Tom 10 Triax 435 56
Slow Comparator Response tesPD Cspp = floating 10 20 40 ps
Time Cspp = 100nF to GND 10 20 40 ms
5kQ on | Tp=+25°C 45 50 55
RTH to
VIN TA = TMIN to TmAX 435 56
MAX4273 75kQ) B .
Fast Comparator Threshold VFC,TH only on RTH Ta=+25°C 675 750 825 mv
to VIN Ta = TMIN to TMAX 650 840
RTH = GND
180 200 220
MAX4271/MAX4272
Fast Comparator Response 10mV overdrive, from overload condition to
. trcD . . 350 ns
Time gate discharging
SENSE Input Bias Current IB,SENSE | VSENSE = VIN 0.2 10 HA
MOSFET DRIVER
MAX4271/MAX4272 CTim = 100nF 21 31 41
Startup Period — ms
(Notes 4, 5) tSTART MAX4273 CtoN = 100nF 21 31 41
No capacitor 5.5 us
Gate Charge Current IGATE GATE = IN (Note 6) 100 HA
2 W AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = +2.7V to +13.2V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = +5V and Tp = +25°C.) (Note 3)

ELEVXVIN/CLEVXNVINIT LZV XV IN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Time from trigger to VgaTE < 0.1V
) . (triggered by either the ON input or the
Slow Turn-Off Time ISLOW,0FF slow comparator), CcaTe = 1000pF to 60 HS
GND
Time from current overload to VgaTeE < 0.1V
Fast Turn-Off Time trAST,OFF | (triggered by the fast comparator, during 15 us
normal operation), CcaTe = 1000pF to GND
Voltage at which internal zener clamp
. . circuitry is triggered, measured with
Maximum Gate Protection respect to Vin (MAX4271/MAX4272), 6.7 75 v
Voltage .
measured with respect to VL LMON
(MAX4273)
Measured with VIN =5V s
Minimum Gate Drive Voltage respect to V|, Y
During fast dlschgrge, dueto a fa;t 04 1 275 mA
comparator fault in normal operation
During startup (current regulation provided
) 25 70 195
Gate Discharge Current IgaTE,DIS | bY fast comparator)
During normal discharge, due to a slow HA
comparator fault in normal mode, or by ON 75 200 550
going low
Startup is initiated only after Vi LmoN is less
LLMON Overvoltage Threshold 0.1 Vv
vervoltag res than this voltage (MAX4273)
GATE Overvoltage Threshold Startup is initiated only after VGATE is less 01 06 v
than this voltage
LLMON Impedance Impedance to GND, after a fault (MAX4273) 1 kQ
REFERENCE (MAX4273)
Output Voltage VREE No load, V|N = 5V 1.164 1.2 1.236 \%
Line Regulation AVREF, LINE| 2.7V < VN £13.2V, no load 1 8 mvV
Load Regulation AVREF, | |oce = 00 100pA, ViN = 5V 0.6 3 mv
LOAD
ON AND RESET COMPARATORS
Threshold Voltage VIN = 5V, rising threshold at ON or INC 0.575 0.6 0.625 \Y
Hysteresis VHYST 3 mV
Power-Supply Rejection Ratio PSRR 2.7V<VIN<13.2V +1 mvV/V
10mV overdrive, ON going positive or 10 us
Propagation Delay tp,comp | negative, INC going negative
INC going positive 100 150 200 ms

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = +2.7V to +13.2V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at V|y = +5V and Tp = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input can be driven to the absolute

Input Voltage Range maximum limit without false output -0.1 13.2 \
inversion

Input Bias Current IB,comP 0.001 1 HA

ON Pulse Width Low (Note 7) {RESTART 'I(':c; |L,\J,|nft|?\|h a fault MAX4271, MAX4273 with 20 us

DIGITAL OUTPUTS (STAT, OUTC)

Output Leakage Current VsTAT £13.2, VouTc £13.2 1 HA

Output Voltage Low VoL IsINK = IMA 0.4 \

RETRY TIMING (MAX4272, MAX4273)

Retry Timeout Period tRETRY 100nF capacitor on Ctim (Note 5) 0.5 1 2 s

B e sy | oma=no comecon o

UNDERVOLTAGE LOCKOUT (UVLO)

Startup is initiated when this threshold is

Threshold VuvLo exceeded at IN 2.25 2.67 \

Hysteresis VUVLO,HYST 100 mV
Time the input voltage must exceed

Delay tD,UvVLO undervoltage lockout before startup is 100 150 200 ms

initiated

Note 3: All devices are 100% tested at Ta = +25°C. All temperature limits are guaranteed by design.

Note 4: Startup period is the time during which the slow comparator is ignored and the fast comparator regulates the sense current.
It is measured from the time ON is brought high.

Note 5: Inferred from test with Ctym = 1nF.

Note 6: The current available at GATE is a function of VGaTE (see Typical Operating Characteristics).

Note 7: Guaranteed by design.

4 MAXI N
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(VIN = 5V, Rsense = 100mQ, CBoARD = 47uF, Ta = +25°C, unless otherwise noted.)
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(Vin =5V, Rsense = 100mQ, Cgoarp = 47uF, Ta = +25°C, unless otherwise noted.)
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(VIN = 5V, Rsense = 100mQ, CBoARD = 47uF, Ta = +25°C, unless otherwise noted.)
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vs. TEMPERATURE

24 T ]
. ViN=3V g
< g
£ 22 Veate=ViN —|2
z
% 2.0 N
=}
[} \
w
< 18 N
<<
S \ \
g 1.6 N N
o
E o1 \\
<T .
i VS | SN T
1 %) \
12 \\ 0
1.0
-40 -15 10 35 60 85
TEMPERATURE (°C)
MAX4273
TURN-OFF TIME
(EXTERNAL CGATE = 22nF, CBoARD = 470uF)
MAX4271/3-20:
| oN
=
VGATE \ lloap  VGATE
v/div k WA/diy 2Vidiv
Mo t
ey I 0
D L R Ll i e T TR CT TP
Vout ﬁ{\“' VOuT
2V/div B W T 2V/div
0 0
20ps/div
ON-COMPARATOR THRESHOLD
vs. TEMPERATURE
0.6100 5 2.60
06075 E] 2.55
9
=] - =
B 06050 freweaig N7 12V 35 250
o ~ ~ o [~ ~— o
,:E \ ~/~ :~.._... Vi = 5V %
& 06025 == lf = N & 245
= oA e, z
& -4 e, S~ ::.. g o
£ 0.6000 > = P & 3240
8 ViN=3V \:‘:._~. ©
= ~L=
5 05975 I 2.35
=
0.5950 2.30
-40 -15 10 35 60 85

TEMPERATURE (°C)

MAXIMN

MAX4271/MAX4272
TURN-OFF TIME (CgoaRD = 4701F)
MAX4271/3-19
e oN
ILoAD
(1A/div)
0
e Vour
(@vidiv)
morsstemmseeael VGATE
@Vidiv)
50us/div
Cpoarp = 4701F, Rsense = 100mQ,
Coate=0
MAX4273
TURN-OFF TIME
(CBoARD = 470UF)
MAX4271/3-201
E | ON
_I i
= 1 ILoAD
\ I 1A/div
-\ll : 0
S ais et T I I
_I'I_ _f RN UL
50ps/div
UVLO THRESHOLD VOLTAGE
vs. TEMPERATURE
RISING
//
FALLING
|
-40 -15 10 35 60 85

TEMPERATURE (°C)

MAX4271/MAX4272
TURN-OFF TIME
(EXTERNAL CgATE = 22nF, CBoARD = 470F)

MAX4271/3-20

[ oN
VeATE
2V/div
0
Vout :
2V/div
0

200ps/div

Cpoarp = 470pF, Rsense = 100mQ,
CGATE = 22nF,Rs=0

ON COMPARATOR THRESHOLD
vs. INPUT VOLTAGE

0.605 .
5 0603 RISING ————
% //
7] —
& 0601
& FALLING |-
5 —T
 05% —
=
o
o
Z 0597
0595

0 2 4 6 8 10 12 14
Vin (V)

UVLO DELAY vs. TEMPERATURE

160 5
e
= 1% ViN=5V, 12V
>
t // ViN=3V
w150
S
=
>
145
140
-40 -15 10 35 60 85

TEMPERATURE (°C)

LV XVIN

/T

ELEVXVINICLZVXVIN



MAXA4271/IMAXA4272IMAX4273

voizvoooooooooooooonnn
OoonoonnnnbDualSpeed/Bilevel [0 1711

0o0oooo@o)

(VIN = 5V, Rsense = 100mQ, CBoARD = 47uF, Ta = +25°C, unless otherwise noted.)
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(ViN = 5V, RseNSE = 100mQ, CBoARD = 47UF, Ta = +25°C, unless otherwise noted.)
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MAX4271
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GATE DRIVE
CHARGE PUMP @
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I CaoarD

6. JOOoOooOoOoooOoooon

2. DO0O0O0OONOOOOMOSFET

NEQ';TER MANUFACTURER DESCRIPTION
IRF7413 11mQ, 8 SO, 30V
IRF7401 International 17> 0 "e's0, 20v

Rectifier

IRL35025 6mQ, D2PAK, 20V
MMSF3300 20mQ, 8 SO, 30V
MMSF5NO02H Motorola 30mQ, 8 SO, 20V
MTB6ONOSH 14mQ, D2PAK, 50V
FDS6670A 10mQ, 8 SO, 30V
NDS8426A Fairchild 13.5mQ, 8 SO, 20V
FDB8030L 4.5mQ, D2PAK, 30V

O5. OD00OO(TAT)YODODOOOO

MAXIMN

15

ELEVXVIN/CLEVXNVINIT LZV XV IN



MAXA4271/MAXA4272IMAX4273

voi1zvoooooooooooooonnn
O0O0o0oonnnnbDualSpeed/Bilevel 107071071

000000000000 0MOSFETO Rpsony 00 0
000000000000 ORpsonD0O0O00O0OODO
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000Q MOSFET
0000 moo)d

MAX4271/MAX42730 000000000000
0000RpsnyD000000000000MOSFETD
OO0OO0OOMOSFETOOOOOOOOOOOODODO
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dv/dt0 0 0000000000000 000000
O000O00O00OMOSFETOOOOOOODOONOOO
030000000000000000
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gbooboooboobooobooooboosomvOoOn
goboooboooobooooboooboooao
osomviOoOoooOooOooooooooobooon
gbobOoooboboobooboboono1.201.500
godoooooouoooooooooooooa
gzoomviO0on0oOooOooOooooOooooogn
gooobobobboooooob400oooobooon
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Prsense = (loverLoap)? X Rsense 0 00000000
0000000 Prsense = (IFauLT)? X Rsense X
(ton/treTrRY)0 O O

000000000000 0000RTHY(MAX4273)

gbobobobobobobooooorTHOOOOO
oooobooooooooooooosomvo 750mvO
gooboboboooooobboooooobooboboord
OoOoskQOd7skQO 000000000000

200Q05kQ0 000000000000 00000
0000000000000000050mvO0000
000000000000000000000000
O00O0O0MAX427300000000000RTHO O
O VNN - 25mVO0)0000000000000
0000000000000 O0RTHOOOOOOOO
00000000000000200mvO00000000

0000000000000 000(CTIMO CTON)
0000000 (tstarp)D 00000 (tretry)D 0000
CTMOOCTONDOOOOOOOOOODO0ONONO0O0OO
OO0O0CTIMOOOODOOOOOOODOO30000
000000000002000000000000

MAX427300 000000000000 0O0ODOO0ODO DEVICE CTIM FUNCTION
50mvO750mvO0 0000000000 OOOO0O0O0O MAX4271 Startup time
ogooooo400o0o0booooo MAX4272 Startup time and sets retry timer
MAX4273 Sets retry timer
03. ougoag
COMPONENT MANUFACTURER PHONE WEB
. Dale-Vishay 402-564-3131 www.vishay.com
Sense Resistors -
IRC 704-264-8861 www.irctt.com
Fairchild 888-522-5372 www.fairchildsemi.com

MOSFETS International Rectifier

310-322-3331 www.irf.com

Motorola

602-244-3576 www.mot-sps.com/ppd/

04. 00000 0RseNsE

Regnse (MQ) PART NUMBER OVERLOAD THRESHOLD FAULT CURRENT THRESHOLD
SET BY SLOW COMPARATOR (A) SET BY FAST COMPARATOR (A)
10 MAX4271/MAX4272 5 20
MAX4273 5 5t0 75
50 MAXA4271/MAX4272 1 4
MAX4273 1 1to 15
100 MAX4271/MAX4272 0.5 2
MAX4273 0.5 05t07.5
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gobooooooboooooooooboooooBsOO
ooooobooooooboooogoooooogooo
gboooboooMOSFETODOOOODOOODOO

FAST COMPARATOR THRESHOLD

VOLTAGE vs. RTH
800

RTH (kQ) = VTh,rc (MV)/10
700 (KQ) = V1H,ec (MV)

600

500

400

VT, k¢ (mV)

DISABLED FOR

300 RTH < 200Q

200

INDETERMINATE,

100 7 L~ NOT RECOMMENDED FOR
RTH < 5kQ

| e |

0 10 20 30 40 50 60 70 80
RTH (kQ)

7. obodboboobobuobduobdRrTH

OobA:D00DO000OO0O0OoOoboooooobooooDn

toooooooboooboooobooooboooon
MOSFETO O OOOODOOODOO3000000

1) 0000 (Cpoarp)0 0000000000000
Doooo0o0o0o00

2) JOooOOoODoDDboOoOoOMOSFETOODODOOOOO
gbogoood

3) 0000000000000 000000O00O
00 (MAX42730 0)0

00000000toyD 00000 (toy)D MOSFETO
00000000000000000000000
000000000000000000000000
0000O0dwdtd 0000000000 00GATED
GNDO O (MAX4271/MAX4272)(0 9)0 O GATED
CEXTOOOOOOOOOOOOOOOOOOOOO
0000000000000 O0O0MOSFETOOOO
000000000000000000000000
00000000000 O000000000600
GATEDDODODODOOOODOOODOODODODOOO0D
MOSFETO OO OOOOO0OOOOO0OOOOOO0OO0O
0000003000000000000000000
0000Q000000O000000000 Cgareld
000 Cgoprp = 0000000000000 ODND)D
00000000000000000 (topp)0 0000
0000000000 00MAX42730 00000
0oo0ooo)d

00000000000 00000000Rs0O00
000000RsdCearel 0000 Caoparpd 10000
0D00000O0O0O0OMOSFETO0OOOOOOOODO

dddddddduodddoduouooduuu4udguda
gooog

FDS6670A: Ciss = 3200pF, QT(MAX) = 50nC, RDS(ON) =
8.2mQ
IRF7401: Ciss = 1600pF, QT(MAX) = 48nC, Rps(ON) =
22mQ

MMSF5NO3HD: Ciss = 1200pF, QT(MAX) = 21nC,
RDS(ON) = 40mQ

s, ddduoooouoouooooooooooobon

PART toN {RETRY
DEFAULT (us) EXTERNALLY SET DEFAULT (us) | EXTERNALLY SET
MAX4271 10 toN (ms) = 0.31 x CTIM (nF) No retry available
MAX4272 10 ton (ms) = 0.31 x CTIM (nF) 320 tRETRY (MS) = 32 X ton= 10 x CTIM (nF)
MAX4273* 10 ton (ms) = 0.31 x CTON (nF) 320 tReTRY (Ms) =10 x CTIM (nF)

*MAX4273 retry feature disabled by connecting CTIM to V|n.

MAXIMN
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ge.00000000Db0ObDU0O0ObDOOo(@UubDuoobUobobobooobOon)

CGATE MOSFET ton (ms) MOSFET torg (ms)
DEVICE =
(nF) ViN = 3V VIN = 5V ViN=12V | ViN=3V VIN=5V | ViN=12V
o 0 0.22 0.16 0.19 0.07 0.13 0.145
Fairchild FDS6670A
22 2.3 2 3.2 0.54 1.1 1.95
International Rectifier 0 0.175 0.130 0.16 0.075 0.13 0.16
IRF7401 22 1.9 1.8 35 0.54 1.1 2.0
0 0.101 0.074 0.073 0.033 0.067 0.085
Motorola MMSF5NO3HD
22 2.0 1.8 3.2 0.470 1.0 1.95

RsensE

ML Vour

ton AND tReTRY VS.
CTON AND CTIM
10,000

tReTRY VS. CTIM (MAX4272/MAX4273)

’

1000

100

10

ton AND tretry (MS)
Y

T =
T \
\
Z=ton vs. CTIM (MAX4271/MAX4272)

ton vs. CTON (MAX4273)

001 01 1 10 100
CAPACITANCE (nF)

1000

Vi ._/\/\/\/_‘m
Caoarp
Rg*

ReuLLup p

IHE

)

Coate

IN SENSE  GATE

-

MAXIN

MAX4271
MAX4272
MAX4273

CSPD
GND
s 1

*OPTIONAL (SEE TEXT)

I~ —oN

CTiM

Crim

IH—

8. oboooooobgoboobobooo

gbogosbooboobooboooboboooa
oooooogd

VourD OOODOOODO (Ceoarp)l 0000 O00DODO
0000000000000000000000Rsense
000000000000 000000000000
(Vee,7y)0 00000000 00Ceoarp0 0000
000000000000 000O000000o0On
000000000

toN = CBOARD O VIN / IFAST,SET

00D0000D0000IkasTseT= Vee, Th/Rsensed O O
03000000000000000000000000
00000000000000000000Q00000
00 OO0 Ceoprp=4700F0 00000000000
00)000000000000000000000
O000000000O00GATEDOGNDOOODOOOOO
000000000000 000000000000
00000000000 (y)00000000toreD
000000 @4)D
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