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ABSOLUTE MAXIMUM RATINGS

VCEC, INTOGND ..o -0.3V to +6V

.................. +0.3V
GND 10 PGND .....ooiiiiicos e +0.3V
LXTOPGND ..o, -0.3V to (VIN + 0.3V)
All Other Pinsto GND..........ooociiiiiiiiie -0.3V to (Vcc + 0.3V)
Continuous LX Output Current.............coceeeviiiiiiiciee 2.5A
REF Short Circuit to GND Duration Continuous

ESD ProteCtion .........coooviiiiiiiiiiiiee e +2kV
Continuous Power Dissipation (Ta = +70°C)
SSOP (derate 16.7mW/°C above +70°C;

part mounted on 1in.2 of 10z. COPPer)........cccccvevverencan.. 1.2W
Operating Temperature Range ..........cccccccoeveene. -40°C to +85°C
Storage Temperature Range ............... -65°C to +150°C

Lead Temperature (soldering, 10S€C) .........cccovvviiririninn +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

(VIN = Vce = +3.3V, FBSEL = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Voltage VIN, Vcc 3.0 55 V
VIN = Vce = 4V 10 5.5V,
FBSEL = unconnected 3300 3333 3.366
lLoaD =0to 2A,| VIN =Vcec =3V to 5.5V,
Preset Output Voltage Vout VEB = VouT FBSEL = Voo 2.500 2.525 2.550 V
VIN=Vcec =3Vto5.5Y,
FBSEL = REF 1.089  1.100 1.111
Adjustable Output Voltage VIN =Vcec =3Vito 5.5V,
Range ILoAD = 0, FBSEL = GND or REF VREF VIN v
) FBSEL = GND
AC Load Regulation Error %
FBSEL = REF, Vcc, or unconnected 2
. FBSEL = GND 0.2
DC Load Regulation Error %
FBSEL = REF, Vcc, or unconnected 0.4
Dropout Voltage VDo VIN = Vce = 3V, ILoaDp = 1A, FBSEL = Ve 200 mV
Reference Voltage VREF 1.089 1.100 1.111 \
Reference Load Regulation | AVRgF IREF = -1pA to +10pA 0.5 1 mV
PMOS Switch VIN = 4.5V 70 150
On-Resistance Ron.P | lx =054 VIN = 3V 100 200 me
NMOS Switch VIN = 4.5V 70 150
On-Resistance RON.N - | ILx = 0.5A VIN = 3V 100 200 ma
Current-Limit Threshold LM 2.5 2.9 3.3 A
|dle Mode Current
Threshold lim 0.25 0.45 0.65 A
Switching Frequency f (Note 1) 350 kHz
No-Load Supply Current IIN+Icc | VFrB=1.2V 240 360 pA
Shutdown Supply Current | Icc(sHpN) | SHDN = GND <1 3 LA
EI\/IOS Switch Off-Leakage N SHDN = GND 15 UA
urrent
Thermal Shutdown ) o °
Threshold TsHDN | Hysteresis = 15°C 150 C
2 MNAXI/V




2A

ELECTRICAL CHARACTERISTICS (continued)
(VIN = Vce = +3.3V, FBSEL = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
gﬁriz:;gage Lockout VUVLO VIN falling, hysteresis = 40mV 25 2.6 2.7 V
FB Input Bias Current IFB VFg = 1.2V 0 80 200 nA

RToFF = 150kQ 1.13 1.33 1.53
Off-Time Default Period tOFF RToFF = 30.1kQ 0.20 0.33 ys

RTOFF = 499kQ 4.3 5.6
Off-Time Start-Up Period tOFF FB = GND 4 - tOFF us
On-Time Period tON 0.4 us
SS Source Current Iss 3.5 5 6.5 pA
SS Sink Current Iss Vgs = 1V 100 uA
SHDN Input Current ISHDN | VSHDN = Oto Vce -0.5 0.5 LA
SHDN Input Low Threshold ViL 0.8 v
SHDN Input High Threshold|  ViH 2.0 %
FBSEL Input Current -5 +5 pA

FBSEL = GND 0.2

FBSEL = REF 0.9 1.3
FBSEL Logic Thresholds FBSEL < unconnected 0.7 - Vcc 0.7 - Vce \

-0.2 + 0.2
FBSEL = Vcc Vce - 0.2

ELECTRICAL CHARACTERISTICS
(VIN = Vce = +3.3V, FBSEL = GND, 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
Input Voltage VIN 3.0 5.5 vV
VIN =Vce =4V to 5.5V,
ILoAD = 0 to 2A, | FBSEL = unconnected 3.276 3:390
Preset Output Voltage VOUT | veg—vour | VIN=3V 1055V, FBSEL = Voo | 2.48 257 v
VIN = 3V to 5.5V, FBSEL = REF 1.08 1.12
) VIN=3.0Vt0 5.5V, lILoaD =0,
Adjustable Output Voltage FBSEL = GND or REF VREF VIN \
Reference Voltage VREF 1.08 1.12 \
PMOS Switch VIN = 4.5V 150
On-Resistance RONP | lLx =0.5A VIN = 3V 200 me
NMOS Switch VIN = 4.5V 150
On-Resistance RON, N lLx =054 VIN = 3V 200 me
Current-Limit Threshold ILimiT 2.3 35 A
Idle Mode Current
Threshold i 0.2 0.7 A
No-Load Supply Current IIN+lcc | VFB = 1.2V 360 pA
FB Input Bias Current IFB VFB = 1.2V 0 250 nA
Off-Time Default Period toFF RTOFF = 150kQ 1.03 1.63 us

Note 1: Recommended operating frequency, not production tested.
Note 2: Specifications from 0°C to -40°C are guaranteed by design, not production tested.
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)
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(

)

(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

LINE-TRANSIENT RESPONSE

LOAD-TRANSIENT RESPONSE
(FBSEL = REF)

% 2A ........................... %
IL
......................... 0 N A
. . ' \/OUT H H
Vour . N S S DU SR U P DI 50mV/div
20mv/div Flat ad
20us/div 20us/div
1 SHDN SHDN MOSFET
Vee
2,4 IN PMOS
3 14,16 LX PMOS NMOS
5 sS SS GND
5 COMP COMP Ve
PMOS TOFF
/ TOFF | GND PMOS
8 FB
9 GND
10 REF REF 1pF GND
11 FBSEL AC
2
12 Ve 1 Vee 10Q  2.2uF
13, 15 PGND NMOS
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MAX1644 PWM DC-DC
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0.01uF
FBSEL ss
B
Wﬁ FEEDBACK MAXIMN N Vi
SELECTION MAX1644 1 3.0VT055V
COMP CURRENT 0T 10uF
| SENSE -
470pF REF =
) skip|
Vi p o2 Vee REF = PWM LOGIC
N AND
DRIVERS
2.2uF SUMMING Vour
COMPARATOR LX "
SHDN —| I Cout
[ =
REF CURRENT
1 FJ_ Rer TIMER SENSE
ul
% GND TOFF PGNj_
\V4 RroFF =
NOTE: HEAVY LINES DENOTE HIGH-CURRENT PATHS.
1.
3.2cm?
60 /W IC
DC COMP
IC
( )
MAX1644 2
/
NMOS 300kHz 30mMW
( ) NMOS 2
PMOS
Pp = lLoap® Ron
PMOS
NMOS 01a = (Tymaxy - Tamax))/Pp
Bia =
Tiymax) =
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MAX1644
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1) PWM
300kHz
2)
3) RroFr
4)
1.
(lout = 2A fpwm = 300kHZz)
VIN Vout L RTOFF
) V) (HH) (kQ)
5 3.3 6.0 120
5 25 6.8 180
5 1.8 6.8 240
5 1.5 6.0 270

3.3 25 3.3 82

3.3 1.8 4.7 180

3.3 1.5 4.7 200

2. AC
PIN OUTPUT AC LOAD-
VOLTAGE | REGULATION
FBSEL FB ) ERROR (%)
Output
Vee Voltage 25 2
Unconnected \(/)utput 3.3 2
oltage
Resistor .
REF Divider Adjustable 2
Resistor .

GND Divider Adjustable 1
MAX1644 2 (2.5Vv
3.3V) AC

2%
( 1.1V) VN
AC 1% 2%
FB FBSEL
Vee( 2.5V)
( 3.3V)

LX Vour
MAXIM
MAX1644 I -
FB
R =50k2 i
R2 =R1(Vout/ VRer - 1)
VRer=1.1V
2.
2.5V
3.3V AC
FBSEL GND
(1% ) REF(2% )
FB
( 2) VeB
VREF
R1 50kQ R2
R2 = R1 (—VOUT - 1\
VREF
VRer 1.1V
MAX1644 PWM
TOFF GND
Rrorr Rrorr
PWM PMOS
PWM (|OUT> 02A)
(V|N - Vout - VPMOS)
toFF =
vavM(VlN - Vemos + Vmos)
torr =
Vin =
Vour =
VNMOS = NMOS
VPMOS = PMOS
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fPWM = PWM (|OUT > OZA)

RroFr
Rtorr = (topr - 0.07us)(150kQ /1.26ps)

RTOFF 39kQ  470kQ
0.4ps 4pus
(L) (lreak)  DC
(Rpc) 3
LIR
AC ) DC
LIR
25%(LIR = 0.25)
DC 1.125
| - Yourt " toFF
lout * LIR
lout = DC
LIR = AC DC
(0.25typ)
1.125x oyt
Vi *t
lpEAK = louT + M
2° L
DC
ESR ESL IN
5mm RMS

\/VOUT(VIN - VOUT)
VIN

IRIPPLE = lLOAD

MAXIMN

MAX1644
VRipPLE 2% Vour
( 2% )
ESR
ESR > 26'—5—
torF

Cout (torr/Vourt) (64uFV/us)

AC 1% Cout
2 ESR
DC
COMP
Vee Ccowmp
CCOMP 470pF
AC
MAX1644
AC 1%
2% ( 2) (FBSEL
Vce )

2%
2%

1%
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SS GND Css
(2.6Vtyp)
SHDN 5pA
SS SSs 0.7V
0.7V
1.8V 0
2.9A
5pA -t
Vss =
Css

SS

IumiT = (VSS - 0.7V) 2.7A/V (VSS > O.?V)

1.8V
( 3
MAX1644
1)
PGND
10

SHDN

- 1.8V
Vss (V) o] !
0 -~
b 2.9A
I (A) b i

0

3.
2)
2mm
3) LX
4)
4

5mm

5mm

TRANSISTOR COUNT: 1758
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INCHES MILLIMETERS
DIM| MIN | MAX | MIN | MAX

1 1 MIN MAX MIN MAX
e 0068 10078 1175 [199 | (515535 [ppas | 607 | eaa [ 1AL
r \ ~ 0‘010 0‘015 0‘85 0‘38 0.239 |0249 | 6.07 | 633 | 16L
+ 0‘004 0‘008 0‘09 U‘ED 0.278|0289 | 7.07| 7.33| 20L
SEE VARIATIONS 0.317 10.328 | 8.07| 8.33|24L
E H

INCHES MILLIMETERS

>

>
—

glg|glo|lo

0.205 10209 | 520 538 0.397]0.407 |10.07]10.33 | 28L

0.0256 BSC |0.65 BSC

0.301 |0.311 | 7635 7.90

0.025 [0.037 | 0.63 | 0.95
0° 8° 0° 8°
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PROPRIETARY INFORMATION

2, MOLD FLASH OR PROTRUSIONS NOT TO TITLE:
EXCEED .15mm (006" PACKAGE OUTLINE, SSOP, S.3X.65mm

3, CONTROLLING DIMENSION: MILLIMETER e poewan s e 1A
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