W
) ATION :‘T

EVA

ud

MAX1649/MAX16510 0 1mAO 25A0 OO0 O00OO0O0O
oopoooooooooooosiecMosOO OO0
goopc-bcodpoooooooobooooonboonoog
goooooooeErv)oooooooooooooo
(pwM)OOOOOoOoOoOoOoOoOoOoOoOoOooOoOaO
100pA(PWMO O 2mAOOmMA) O OO OO0O00O0O000OO
0000000000000 0D00O0O00OO0O0(96.5%)
ooopoobooooooooooo@omvyboono
goooooooooobzomvOoogooooooo

O0000O0o0oO0o(@300kHzZ) DO OODOOOOO
goboooooooood

MAX1649/MAX16510 O 500mAC 0000 O00.3vO 0O
goooooo0oooooO0ob1evOOOOOOODO
000000000000 O5V(MAX1649)003.3V(MAX1651)

AKXV

AVAILABL 5Vv/3.3v/000000onn
%DDDDDDDDDDC—DCDDDDDD

EEN

0 90%0 0 0000 @A0mADO 1.5A0
l25wo0o0o0oooog

0000000 100pA Max
ooo000oo0o0o0o0dospA Max
gooooooilev

00000000000000
5.0V (MAX1649)
3.3V (MAX1651)

obobooobooooooo
O3o0kHzOOOOOOOODOOOODOO
0000000000096.5%

0)

00000000000.3v(500mAD O)

0000000000000020000000000 oo
0D15v0000000000000000D0O0O0 CART TEMP RANGE  PIN-PACKAGE
vooooo MAX1649 CPA 0°C to +70°C 8 Plastic DIP
00000000000 DO0DODOoOoDoDDoOoPOO MAX1649 CSA 0°C to +70°C 850
OOMOSFETOODOOO125WwO0 000000000 MAX1649 C/D 0°C to +70°C Dice*
Oo0oo0ooooooo0o0doo00g0oo oo g rFET MAX1649 EPA -40°C to +85°C 8 Plastic DIP
00D00225mAD00DO0ODOODOOOOOO MAX1649 ESA  -40°C to +85°C 8S0O
MAX639/MAX640/MAX6530 0 0000000000 MAX1651 CPA 0°Cto +70°C 8 Plastic DIP
ooooooooo MAX1651 CSA 0°C to +70°C 8 SO
MAX1651 C/D 0°C to +70°C Dice*
oooooood MAX1651 EPA  -40°C to +85°C 8 Plastic DIP
PDA MAX1651 ESA  -40°C to +85°C 8 SO
* Dice are tested at Ty = +25°C.
oooo0ODO0OO000O0Ooooon
5v003.3vO0OOoo0OoPC
oooooooo oood
ooooon
INPUT TOP VIEW
3.6V TO 16V
I+
T z —
ouT
MAXIMN § [] 6] a0
_ MAX1651 78 [2| MAXIM 7] exr
ON/OFF »»——] SHDN cS MAX1649
SN [3]  pavigsr 6] cs
EXT _| P OUTPUT REF [4] 5] v
3.3V
DIP/SO

_,__ REF . ouT
L

|- B
|
[
Ik

MAXIM

Maxim Integrated Products

LS9LXVIN/6P9 EXVIN



MAX1649/MAX1651

5v/3.3v/0000onnn

ogoooooonooonbe-Delnnnnn

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, V+ to GND

REF, SHDN, FB, CS, EXT, OUT. .

Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 9.09mW/°C above +70°C)
SO (derate 5.88mW/°C above +70°C)

Operating Temperature Ranges
MAX1649C_A, MAX1651C_A
MAX1649E_A, MAX1651E_A

Storage Temperature Range ..

Lead Temperature (soldering, 10sec)

0°C to +70°C
-40°C to +85°C
.-65°C to +160°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

(V+ =5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V+ Input Voltage Range V+ Vout < V+ 3.0 16 \Y
V+ =16V, SHDN < 0.4V (operating, switch off) 78 100
Supply Current I+ V+ = 16V, SHDN = 1.6V (shutdown) 2 HA
V+ =10V, SHDN = 1.6V (shutdown) 1 5
. . MAX1649C, MAX1651C 1.470 15 1.530
FB Trip Point \%
MAX1649E, MAX1651E 1.4625 1.5 1.5375
MAX1649C, MAX1651C +50
FB Input Current IFB nA
MAX1649E, MAX1651E +70
ircui MAX1649, V+ = 5.5V to 16V 4.80 5.0 5.20
Output Voltage Vout Q|rcu|t of Y,
Figure 1 MAX1651, V+ = 3.6V to 16V 3.17 33 3.43
MAX1649C, MAX1651C, IRer = OpA 1.470 15 1.530
Reference Voltage VREF \
MAX1649E, MAX1651E, IRgr = OpA 1.4625 1.5 1.5375
REF Load Regulation OpA < IreF < 100pA, sourcing only 4 10 mv
REF Line Regulation 3V<V+ <16V 40 100 uVvIv
MAX1649, 5.5V < V+ <16V,
| =1A 26
Output Voltage Circuit of LOAD = ViV
Line Regulation Figure 1 MAX1651. 3.6V < V+ < 16V
T - ! 1.7
IlLoaD = 1A
MAX1649, 0A < ILoAD < 1.5A,
VN = 10V A
Output Voltage Circuit of IN = mVIA
Load Regulation Figure 1 MAX1651, 0A < ILOAD < 1.5A,
- -45
VIN = 5V
MAX1649, V+ = 10V,
| =1A 90
- Circuit of LOAD =
Efficiency Fi 1 %
igure MAX1651, V+ = 5V,
_ 90
ILoaD = 1A
SHDN Input Current V+ =16V, SHDN = 0V or V+ 1 HA
SHDN Input Voltage High VIH 3V<V+ <16V 1.6 \Y
SHDN Input Voltage Low ViL 3V<sV+ <16V 0.4 \Y
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ELECTRICAL CHARACTERISTICS(continued)

(V+ =5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Current-Limit Trip Level
<
(V+ o CS) Vcs 3V<V+ <16V 80 110 140 mv
CS Input Current 3V<V+ <16V +1 A
Switch Maximum On-Time | ton (max) | V+ = 12V 24 32 40 us
Switch Minimum Off-Time | torr (min) | V+ = 12V 0.8 1.1 1.8 us
EXT Rise Time CexT = 0.001pF, V+ =12V 25 ns
EXT Fall Time CexT = 0.001pF, V+ =12V 25 ns
. toN
Maximum Duty Cycle —="— x100% 95 96.5 %
ey toN + toFr 0
goooon
(Ta = +25°C, unless otherwise noted.)
SHUTDOWN CURRENT EXT RISE AND FALL TIMES
SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE (1nF)
80 40 2 60 —T—— 7=
s Cexr = 1nF g
78 |t et 35 \\ % 55 t / %
AN = | s
& \\ V=16V 5 s V=5V, tpise |~ //
I 25 N = A
= 7 = Ve ooV ] = N 2 40 /
2 — *= 2 20 E s V4 =5V, tearl
= n = s g /] i
15 ] LA
» N Vi=8y <%0 \ =
[ 10 25 1 V+=15V, tRisg |~
L+ V=4V N I~ [ /%
% = ‘ 05 ~— 20— == V+ =15V, traLl.
Vi =4V T =18V,
ee 0o L 5 |2 1
-60 -40 20 0 20 40 60 80 100 120 140 -60 -40 20 0 20 40 60 80 100 120 140 -60 -40 20 0 20 40 60 80 100 120 140

TEMPERATURE (°C)

TEMPERATURE (°C)

MAXTB49/51-A1

EXT RISE AND FALL TIMES EFFICIENCY
vs. TEMPERATURE (5nF) vs. LOAD CURRENT (Voyr = 5V)
240 L — 100
= Vour =5V
o | o=t [ [ [ [ ] ¢ CIRCUIT OF || THRRRH(N
o0 Vo=V, tuse Y 90 |FIGURE 15441 — il
- 180 // r
E, 160 V+ =5V, traLL / 2 80 1771
= PN 4 o]
£ a7 g 70 747 TOPTO
‘; 120 1 N = BOTTOM:
2 A V+=15V, 1R\SE/¢ 5 g0 Viy=6V
100 F— Vin =8V
—
80 —1 r Vin =10V
— L1 50 Vin=12V
60 — - —1 Viy =15V
——] V+ =15V, traLL LL 11
40 e 40
-60 -40 -20 0 20 40 60 80 100 120 140 0.1 1 10 100 1k
TEMPERATURE (°C) LOAD CURRENT (mA)

MAXIN

10k

EFFICIENCY (%)

TEMPERATURE (°C)
EFFICIENCY
vs. LOAD CURRENT (Vour = 3.3V)
Rl e
CIRCUIT OF L $
90 |FIGURE 1 =8 = N E]
80 f
TOPTO
0 I sorTom: 7]
Vi =4.3V
60 - Vin= 5V
Vin =8V
Vi =10V
50 Viy = 12V
Viy =15V
m L
0.1 1 10 100 1k 10k
LOAD CURRENT (mA)
3
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(Ta = +25°C, unless otherwise noted.)
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(Ta = +25°C, unless otherwise noted.)

MAX1649 MAX1649
LINE-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE

50aV

A
A
16V ——t |
B P— 1.6A
B
ov | 0A
5ms/div 200ps/div
CIRCUIT OF FIGURE 1, ILoap = 1A CIRCUIT OF FIGURE 1, V+ =10V
A: Voyr =5V, 100mV/div, AC-COUPLED A: Vour =5V, 100mV/div, AC-COUPLED
B: V+=6VT0 16V, 5V/div B: ILoap =30mATO 1.6A, 1A/div
MAX1649
SHDN RESPONSE TIME

5V

OUTPUT

ov

4v

SHDN
INPUT

oV

1ms/div
CIRCUIT OF FIGURE 1, V+ =10V, I gap = 1A
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Rectifier Japan  03-3983-0641  03-3983-0642 00000000000000000000000
IRC USA  (512)992-7900  (512) 992-3377 0000000000000000000000000
(602) 244-3576 FEEOODDDOODOOOOOODOOOOODDOEXTO
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TRANSISTOR COUNT: 428
SUBSTRATE CONNECTED TO V+
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MAX1649/MAX1651

5v/3.3v/0000onnn
ogoooooonooonbe-Delnnnnn

goooao
o INCHES MILLIMETERS
- —— MIN | MAX | MIN | MAX
A2 A3 A - 0.200 - 5.08
‘47 D 4>‘ [——El——® Al | 0.015 - 0.38 -
‘A — A2 | 0125 | 0175 | 3.18 | 4.45
A + A3 | 0.055 | 0080 | 1.40 | 2.03
JV —i ‘ B | 0016 | 0.020 | 041 | 051
\_1 0°-15° Bl | 0.045 | 0.065 | 1.14 | 1.65
Al : / C | 0008 | 0012 [ 020 | 0.30
»|—C [D1 [ 0050 | 0.000 | 1.27 | 2.29
- B1 . E | 0.600 | 0.625 | 15.24 | 15.88
. B » E1 | 0525 | 0575 | 13.34 | 1461
e | 0.100 - 2.54 -
eA | 0.600 - 15.24 -
| eB | - 0.700 - 17.78
A i L | 0120 | 0150 | 305 | 3.81
Plastic DIP
PLASTIC PKG.| DIM |PINS M'::ICHEN?AX M;;;'MELE;(S
DUAL-IN-LINE P | D | 24 [1.230|1.270 | 31.24 | 32.26
PACKAGE P | D |28 [1.430 | 1.470 | 36.32 | 37.34
(0.600 in.) P | D | 40 [2.025 | 2.075 | 51.44 | 52.71
21-0044A
o INCHES MILLIMETERS
MIN | MAX | MIN | MAX
A | 0053 | 0069 | 1.35 | 175
~ D > * Al | 0004 | 0.010 | 010 | 0.25
oo B | 0.014 | 0.019 | 0.35 | 0.49
[ { ( 0°:8 c | 0.007 [ 0010 | 019 | 025
I Y \ * E | 0150 | 0.157 | 3.80 | 4.00
A * (O [oloimn) T ﬁ e 0.050 1.27
e |-— A1 H [ 0228 | 0.244 | 580 [ 6.20
c L —| |- L | o016 [ 0050 | 040 | 127
INCHES  |MILLIMETERS
? Narrow SO DIM [PINS 70 0 T MAX | MIN_ [ MAX
E SMALL-OUTLINE D | 8 [0.189[0.197 | 4.80 | 5.00
‘ PACKAGE D | 14 |0.337 |0.344 | 855 | 8.75
. D | 16 | 0.386 | 0.394 | 9.80 | 10.00
— (0150 In') 21-0041A

<FIN TP BRAEH

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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