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PART TEMP. RANGE PIN-PACKAGE |

MAX649CPA 0°C to +70°C 8 Plastic DIP
MAXB49CSA 0°C to +70°C 880

MAX649C/D 0°C to +70°C Dice*

MAXB49EPA -40°C to +85°C 8 Plastic DIP
MAXB49ESA -40°C to +85°C 8S0

MAXB49MJA -55°C to +125°C 8 CERDIP**

Ordering Information continued at end of data sheet.
* Dice are tested at T4 = +25°C.
“*Contact factory for availability and processing to MIL-STD-883.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, V+ 10 GND.........cooovvveeeeiiien. -0.3V, +17V Operating Temperature Ranges

REF, SHDN, FB, CS, EXT, OUT........cccccevirienns -0.3V, (V+ + 0.3V) MAXB49C_A, MAXB5_C_A ..........ccoccvvvee....0°C to +70°C

Continuous Power Dissipation (Ta = +70°C) MAXB49E_A, MAXB5_E_A -40°C to +85°C
Plastic DIP (derate 9.09mW/°C above +70°C) .............727mW MAXB49MIA, MAXB5_MUA ...............o...........-55°C 1o +125°C
SO (derate 5.88mW/°C above +70°C).............c.c....... 471mw Storage Temperature Range..............................-85°C to +160°C
CERDIP (derate 8.00mW/°C above +70°C).................640mW Lead Temperature (soldering, 10s€C) ...............c............+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 maximurn rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
V+ Input Voltage Range V4 4.0 16.5 v
V+ = 16.5V, SHDN < 0.4V (operating, switch off) 80 100
Supply Current o V+ = 16.5V, SHDN = 1.6V (shutdown) 4 pA
V+ = 10V, SHDN 2 1.6V (shutdown) 2 5
MAX649C, MAX65_C 1.470 1.5 1.530
FB Trip Point MAX649E, MAX65_E 1.4625 15 1.5375 v
MAX649M, MAX65_M 1.455 1.5 1.545
MAX649C, MAX65_C +50
FB Input Current IF8 MAXB49E, MAX65_E +70 nA
MAXB49M, MAX6E5_M +90
o MAX649, V+ = 6V to 16.5V 4.80 5.0 5.20
Output Voltage Vout Elgi‘rjg ﬁ’f MAX651, V+ = 4V to 16.5V 317 33 343 v
MAX652, V+ = 4V to 16.5V 2.88 3.0 3.12
MAX649C, MAX65_C, IRer = 0 1.470 1.5 1.530
Reference Voltage VREF MAXB49E, MAX65_E, Irer = 0 1.4625 1.5 1.5375 v
MAX649M, MAX65_M, IRer = 0 1.455 1.5 1.545
REF Load Regulation 0< ]R.EF < 100pA, MAX649C/E, MAX65_C/E 4 10 Iy
sourcing only MAX649M, MAX65_M 4 15
REF Line Regulation 4V <V+ <165V 40 100 pVNV
MAX649, 6V < V+ < 16V, 58
ILoAD = 1A
Qutput Voltage ercuit of MAXB51, 4.5V < V+ < 16V, : 17 MV
Line Regulation Figure 1 ILoaD = 1A
MAX652, 4V < V+ < 16V, 19
ILoAD = 1A

AKXV
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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
MAX649, 0 <l LpaD < 1.5A, 47
Vin = 10V
Output Voltage Circuit of MAX651, 0 <iLoaD < 1.5A, _a5 mv/A
i Load Regulation Figure 1 ViN =5V
; MAX652, 0 < ILOAD < 1.5A, &
VIN = 5V
MAX649, V+ = 10V,
92
ILoaD = 1A
o Circuit of MAXE51, V+ = 5V, &
Efficiency Figure 1 LOAD = 1A 89 Yo
MAXE52, V+ = 5V,
88
lLoaD = 1A
SHDN Input Current V+ = 16.5V, SHDN = OV or V+ 1 HA
SHDN Input Voltage High VIH 4V <V4+ <16.5V 1.6 v
SHDN Input Voltage Low ViL 4V <V4+ <16.5V 0.4 v
_Limit Tri MAX6E49C/E, MAX6B5_C/E 180 210 240
Current-Limit Trip Ve 4V <V+ <165V o
Level (V+to CS) MAX649M, MAX65_M 160 210 260
CS Input Current 4V <V+ <£16.5V 1 uA
Switch Maximum ton ”
Or:Time (max) V+ =12V 12 16 20 us
Switch Minimum toFF _
Off-Time (min) V4 =12V 1.8 2.3 2.8 us
EXT Rise Time CexT = 0.001pF, V+ = 12V 50 ns
EXT Fall Time CexT = 0.001pF, V4 = 12V 50 ns
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N (Ta = +25°C, unless otherwise noted.)
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REBFRME (FT)

(Ta = +25°C, unless otherwise noted.)
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vs. TEMPERATURE (1nF) vs. TEMPERATURE (5nF) vs. LOAD CURRENT
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MAX649 MAX649
LINE-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE

:wmw MMUM‘\MU B

___f%“m,_”_a* :

250ps/div

250us/div
ILoAp = 1A A: LOAD CURRENT (100mA & 1A), 500mA/div
A: INPUT VOLTAGE (7V & 12V), 5V/div B: 5V OUTPUT VOLTAGE, AC COUPLED, 50mV/div
B: 5V OUT, AC COUPLED, 100mV/div MAX649
SHUTDOWN RESPONSE TIME
1ms/div
ILoap = 1A
A: SHDN INPUT VOLTAGE (0V & 5V), 2V/div
B: 5V OUTPUT VOLTAGE. 2V/div
im ¥ aRBA
WF| B B BE
1 ouT 5V. 3.3V. RF3VEELHBIEDICHDBEAS. R TEBESESRICEBHRINTVERT, BREOEH
[CEGEULETH. BREHEGLEFEA.
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EEBUTHOHET, AIFTMOSFETDF ViEHIE.
Ves=—45VT0.130&LLTVETY,
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5V/3.3V/3V/aZE L7 SRE

({iF8. A7y 77y 295 >DC-DC a2 O—5

EENLESRENPEBRBRIENEBVA VI I 5V %
BOr®. HUENBIETITENBDET . REREK(F
v NERIF. A VI IIVABBEV S, BIRIRHIE
ROERISELTVWET . IRCHODDA PERAF. AU—
R—ILDFP TV —2 3 VIGEULTVWET . TOEFL.
UBRIDER/\ REFERLTWVWSILYD. A VT IS
[F 10NHU T EEL (@BRBIENS D BIENTT). ER
ElF5mQO~0.1 QTI(E 1 88R).

AT D5 ADFRE
REOA S5 BEOHAIFI10uH~B0uHTT., X
ROEUT Tl CRISHEE— RTEELET .
VourX(R+1) , Vo

V+ = R + 2
RERAYFOAVIALFTITIALDLETB.7TT,
Vpldd 44— RO KROv T, VewldPF+wXRILFETDE
EROYITYT, MiBE— RTLENBRENZRBDCSD
([ClF. REATROHONTELELDNEVA VI I FEAN
F9.

+ Vaw

Rsense X 12 1 s X (V+ — Vew —Vour)
Ves

ZCT. Vesl3BRIRLEBETT,

ERRUKBOBE— KT, A VI I7IDTRIENER
[CEDET, 4 VI IFBHINSVBEICIE. BRIEEE
TUSENDIeeH. BREPRI> /L —5 DX HHERNL
<KD, AREDOE—IBRFBRS —/\a—HFLTULERL
Fd, INTKD, BHEHBFFETL. ZUTERBLHIL
&, SMIFBROBREREZBACLEDICLETT . &I
AV DS EERRZBVTEHRULET,

L(max)=

(V+(max) - sz - VOUT) xX 0.3us
Al X | m(min)

CET. KlgA 309 ROF—NRIa=FDI—1
>k lum=Ves/Rsense. 0.3usld&II\L—FHAA
wFTRBRICHELFRETYT.,. 10%DF—/\a2—FCT
[F—HRMICRIBICIED F B A 1 /Y IFHCOR/IMELL
T, tROBXKEEBAEWVESEICE. F—/Ua—b
[CKDEAY vy ZILHBINLE T, KDXEFIZFEICIE.
YEBRICKEFIL DA IVICIE DT LEVE T,

BHREB/BDHICIE. DCEADNEWVIAILZAL.
ONV/ILmA TOENRETY . 185/ XZERT DI
$IC. rOAF)b. Ry FOFPRIET—)L RREZV DA 2
FU9EBVET. 7154 bI7XEAEFRZALE
A I OIBHERINE T, A V5T IDRNBRERZ

L(min)=

IUMmax kD DR FAELULET, UNDULEDS. —iREY
IS4 8059 % 20%< SUVBEFI(A 5 T FEDRIR
BEDBH20WETTAR)ICLUTHEEDDFBA. B
DE—UBRIF. 1 SAENICHUL2.35ATT, CODE
BTEARLTWSA Y 02(F. 22A(0—AT—A)T
10BETLET. A /T IIX—HDERICLDE. A
VDI AEIFE 3 VATIEENIC20%BSSULMETFULE
T BEFRBE/BISHEWVA Y OIZERTSHIET.
EHDEHBRANDFEDHT. YA XEIANZEKRTHE
EDTEET., MAXB49/MAXB5 1/MAXB52 DEi
HIBRICK D, |BEFBEL TVEWLA VY I YDEEREG
TDRA VT OI I ABEBLIENTEET .

RIVCAVFOIDIA TROX—NERLTHDFET,
RICRUCREREA VT IITOHERIE, LDKED
Z2I—m—=ILF A TERFRB OSSN TT,

44— FORBR

MAXB49/MAXE5 1 /MAXB52 DAA v F T BIREH
BLICY. BROBRBOUVDETYT (RAvFIUFa
L—S BB TERENIBECE—RNICF v v FIA
F—REFENET), V3w bFIAF—RDINEBT7
(20V/1A). INE822 77XV, RIFFFEDRER=EmD
HEREINE T, FHBRERD lum(max) Bl BEE
BHV+HMax) U EDY A F— REBRLET . BBE
OFTUr—vavT BU—IBRICKDY 3 Y MY
4 74— RORTDEBEICE. BROVYIVI1F—R
ZRAVTLKEEL, BECEEFICBVTIE. 3y b+
A F—ROBY—IBRORRIE. EIRSECIBEDHR
KO HEBLIFANDHDET R I F—FDIAT
RUX—HZERULTHDET,

WAFRAYFIITRNSIIRY

MAXB49/MAXB51/MAXB52 (3P F +=x)LMOSFET
ERETEFT, /IT—MOSFETIX, EICANBERT
E—0BRICK > TEREINK T, FIMOSFETDF >
M. Y=YV YT 3L RUS—FEED
BYICEBEINLIINRBEDERBA. FUA VYV —RXER
U —hY—RBDTU—05 O VBEERIGV+LEIC
LET. 27— hFr—IRBIERBIEDHEDEETIED
hFBAN, REBROMDEZFDHICTOONCLFILE
9. MOSFETRE—IBRZRDBENZRA. FITHE
ZERAMETDICHITERS VHEATHEIINELD F B &
fe# ViERIE. RIEVesBE. BB V+(MINIIHENT
E<EINEEDOEBA. 7 VENDBRIZEEND
50%~ 100%MOSFET Z&IRLE T, RELBECTHL
12Si94301&. RLA VY—RAFEBH—20V. # ViR

11

CSIOXVIN/ESOXVIN/6PIXVIN



MAX649/MAX651/MAX652

5V/3.3V/3V/aZidif]. GRIE
({iHE8. A7y 7 7y799>DC-DC I =5

hVgs=—-4.5V. 2AT0.115QTT. ®1 RUK2IC
RAYFIINSVIRAIDIA TRUX—=HERLTEH
DErT.

aAVFHOER
YHI7qIyAVTIH

HOTAIWFIVTF VU EERTI DDA TRHEBELCE
(&. BRBTRIE{KESREMEIEN)TT . FTHEL
ESREBA BRIV T VY. KELFBEZHA TV
F9, AV UIBROBILELENTAILEZIVFTUTD
ESRODEBICKD. EHBETOEERY v TIVEBEHUR
FENET, SpraguetDERERK IV T H(B95D Y
J—X), 330uF/10V. ESR=0.15QZALES
[Tl 1OVH BBV IANDRT Yy IO /CENTIE
40mVaOEAY v IILDRELET,

HEHT4 I AT HDOESRIGHRICDHEET DI,
BEDIBMEEDIORESRIVFUYEBALTLE
S0 NBIDEESRREARRY VZIIAVFHELT
|&. Sprague#t 595DV —XHHHFET. Sanyod
OS-CON(B#:£8x 17 Y). RUNichicon@PL
Y —ZTHAZEWVESREHA CVET, R 1ICIEKESR
IAVFIHDA—=HERULTHDET,

AHDAVFUY

ADIVTFUHIE. ANBELNSANHIE-IBRZE
BU. EMAXB49/MAXBE 1/MAXEBE52 DAA v F

#&1. SMSIEBRDBIRAA R

VIOBHEICK D THRETHOANBETD /4 ZBERBLFK
T ANBEDA VE—FVRICKDT, V+ ANICKHEL
JVFHOs8NROONET. HAHO«IY3IT
JE@RKIC, EESR IOV T VYD #MREINE T, 0.1 uF
DES=TwvorAVFoHEV+EGNDE VY DELICEEE
L. ICE/INAINALFT,

UI7U2AIVTIY
REFZO. 1 uFIEKODARELIV T U T/IA)TALE
g, REFIFTO0UALI LY —ATEFT,

L1479k

BERUNIVEBRRAA v F U IREICKDES . A X%
HETDICH, BYETUY RBEBOUVAT D MIEIC
HO&FET, FrvyvFIAF—FRD7 /— AT AT
VFUYDISY RiEF. ROBHT«IFIVF90
IS5 RigFz 1 DORICEFELT(RY—T 52 FER)
IS5V R/ A ZERINRICHZAET, IS5 RTU—UH
HWRINFT, FcU—FRORSZTESHREITES L,
FHEE. BRIEN. 8%/ A XAZERLET. EFRICIE,
FBOMIFIEMD ERZER I BB RUEXT [CERS
NBERIELET, 0.1 uFOINA/TRBOESZ Y
OAVFB%EV+ EGNDEYDTESREITELICECE
L&ET.

|
PRODUCTION CURRENT-SENSE '
METHOD INDUCTORS CAPACITORS DIODES RESISTORS MOSFETS -
. Siliconix
Sumida Matsuo . .
CDR125-220 (224H) | 267 series Nihon e Little Foot series
Surface Mount . , NSQ series LRC series Motorola
Caoiltronics Sprague medium-power
CTX 100 series 595D series surface-mount products
Sanyo _
Miniature Sumida OS-CON series IRC Motorola
Through-Hole RCH855-220M low-ESR organic OAR series ; '
semiconductor [
Nichicon |
PL series Motorola |
Low-Cost Renco low-ESR electrolytics 1N5820 | Motorola
Through-Hole RL 1284-22 1N5823‘ | TMOS power MOSFETs
United Chemi-Con |
LXF series |
|
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5Vv/3.3V/3V/aZti7. ERE

(BHE. A7y 7yI9o5>DC-DC I hO—5

R2. B@A—7N

COMPANY PHONE FAX
Cailtronics USA (407) 241-7876  (407) 241-9339 |
Harris USA (800) 442-7747  (407) 724-3937
International Rectifier | USA (310) 322-3331  (310) 322-3332
IRC USA (704) 264-8861  (704) 264-8866
Matsuo USA (714)969-2491  (714) 960-6492
Japan  81-6-337-6450  81-6-337-6456
Motorola USA (800) 521-6274  (602) 244-4015
Nichicon USA (708) 843-7500  (708) 843-2798
Japan  81-7-5231-8461  81-7-5256-4158
Nihon USA (805) 867-2555  (805) 867-2556
Japan  81-3-3494-7411  81-3-3494-7414
Renco USA (516) 586-5566  (516) 586-5562
Sanyo USA (619) 661-6835  (619) 661-1055
_ Japan  81-7-2070-6306  81-7-2070-1174
Siliconix USA (408) 988-8000  (408) 970-3950
Sprague USA (603) 224-1961  (603) 224-1430
Sumida USA (708) 956-0666  (708) 956-0702
Japan  81-3-3607-5111  81-3-3607-5144
| United Chemi-Con USA (714) 255-9500  (714) 255-9400
BE (BT F v TEER
PART TEMP. RANGE PIN-PACKAGE b Bl
MAX651CPA 0°C to +70°C 8 Plastic DIP |
MAX651CSA 0°C to +70°C 850
MAX651C/D 0°C to +70°C Dice”
MAX651EPA -40°C to +85°C 8 Plastic DIP
MAX651ESA -40°C to +85°C 8 S0
MAX651MJA -55°C to +125°C 8 CERDIP** . _ _
MAX652CPA 0°C to +70°C 8 Plastic DIP ol o 0.109"
MAX652CSA 0°C to +70°C 8S0 (A it E e e 41 (2.769mm)
MAX652C/D 0°C to +70°C Dice* e
MAX652EPA -40°C to +85°C 8 Plastic DIP
MAXB52ESA -40°C to +85°C 8 S0 SHON
MAXB52MJA -55°C to +125°C 8 CERDIP™ |
* Dice are tested at Ta = +25°C.
“*Contact factory for availability and processing to MIL-STD-883. REF

VAKXV

(2.032mm)

TRANSISTOR COUNT: 442;
SUBSTRATE CONNECTED TO V+.
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MAX649/MAX651/MAX652

5V/3.3V/3V/TE 7). EHE
(EHE XTI 7y 92D

DC-DC 3> kO—5

INVT—2

(ZOF—5— MIBBRENTINB/ N\ r—JtiRid. BIRSRBENTNDERRY A, BIOD/ VY or— IR,
http:/fjapan.maxim-ic.com/packagesz Z2R T =1, )

I ?AC_T.#'

é L"—'-E'B e
INCHES _[MILLIMETERS INCHES _[MILLIMETERS
T MIN [ MAX | MIN | MAX MIN | MAX | MIN | MAX | N _[H5i0l
AT--- 10200 --- 1508 | (D [0348]0350] 884 991 [8 |AB|
Bijo0is [--- |0.38 D[0735]0.765 |18.67 |19.43 |14 [AC]
Aal0ies 0175318 [445 ] 'D[0745(0765]18.92 [19.43 [16 |AA]
A3]0.055 [0.080 [1.40_[2.03 | |D]0885[0915 [22.48[23.24[18|AD
B 0016 0022|041 056 | [D[101S [1.045 [25.78]26.54]20]AE
B1[0.045 [0.065 (114|165 | (D[114 [1.265 [28.96]32.13 |24]|AF
C [0.008 [0.012 [0.20_[0.30 | [D]1.360 [1.380 [34:54[3505[28[=5
D1]0.005 |0.080 [0.13 [2.03 |
'€ [0.300 [0.325 (762 |8.26 NOTES ) .
1102400310 (610 1787 | 5 moco Lkt DR prOTAUSIONS Nav
e 0100 | --- 204 | === 3 EEME;'SE(?\IGISET;:‘NE%: HILLIMETER
A[0300 | --- |762 |--- 1 »:i:‘.SDAEI:;gL;gOBIAx: AS SHOWN
68l ——- 0400 | -~ 11016 IN ABOVE T
[L10015 10150 [2.92 [381 | 2 ¥"msde orems. o

(A AXUAA PrcceGE FaMLLY UILING PDIP 300 [ 1) 21-0043 a)

(

pra i

EH
|

o i
FO0 000t

B_.JL.-]]_{

—}

3
4
5
6

TNCHES _ [MILLIMETERS INCHES _ MILLIMETERS

MIN MAX | MIN | MAX MIN [ MAX [MIN [MAX | N [HS0IZ)
A10053][0.069] 1.35]1.75 | DI0.189 [0.197 | 4.80[{5.00 |8 | A |
A1[0.004 10010 | 0.10 |0.25| [D|0.337]|0.344|855(875(14] B |
E[0.014 [0.019 | 0.35]0.49 | D10.386]0.394 9.80[10.00(16] C |
C[0.007 |0.010 [ 019]025
e 0.05 127 wores
E|0.150 [0.157 | 380 4.00 DLE DD NOT INCLUDE MOLD FLASH
H|0.228|0.244] 5.80[6.20 2 o LA, = ’“‘*‘1“0"‘ et
1 [0.010_|0.020 | 0.25[0.50 |
L |0.016 |0.050 | 0.40[1.27 |

N AED AL
N L NJ“B’R OF PINS

/M AXI

0

|IDAEKAGE FAMILY QUTLINE: SOIC I

v} Jei004 2 )
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(&, X7y PvI49o5>DC-DC > MO—>

Nyi—3J (iE)

(ZOF—F— MIBBIN TR/ Ny —JAHgIE. BRRSRBENTOSEERY FHA, BIO/ VY 75— B8

http://japan.maxim-ic.com/packages= ZZR T =1, )

AKXV

INCHES
MIN Max
D] --- 0405
(b lo7es
(8-
]

D
1]

—[0.840] ——-

- [0360] —-- |viDe|
——— (1060 | - ) [RD8)
e t5es ol

NOTES
1 COMTROLLING DIMENSION. INCH

1 2 MEETS 1835 CASE DUTLINE CONFIGURATION =1
= TABLE

S SHOWN [N ABOWVE
S | 3 N T NUMBER OF PINS

|

1k
—]r-' S - I—- IE
;? =, g |
. | ; | |
5 / ,a'l !
Ll
e
—El—=
™ — D —= nEm E—=

l':

DA AXTMN oAt FMILY VTG COIP 300 [ [21-0045 A

L._.mm'n"- .
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MAX649/MAX651/MAX652

5V/3.3V/3V/axEi7]. ERE
8. A7y 7 7y74995>DC-DC Y O—5

NOTES

[ msrcEE

L.

JFID- IO A B

T169-0051 SRIREBHATERXFEFEFES-30-16 (KUY 1EI)
) TEL. (03)3232-6141 FAX. (03)3232-6148

TEY LM TREEHTF Y AHBRTRRINTLSEABRUADEBOERIC DV TRREEERSET . BBEFF S 2V ARHAEINTLFR A,
TFEYLHRBERPSHEUICERBRRUAREEE I OENZRELED.
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