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MAX732/MAX733DBEIR. &Y VLT EDERE MAX732CWE 0°C to +70°C 16 Wide SO
fR. @ERGIR, EBFAQvyoF D N OIS IILY MAX732C/D 0°C to +70°C Dice*
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ABSOLUTE MAXIMUM RATINGS

Pin Voltages
L +17V, -0.3V
VOUT « eeteaennenennnrrneneaeaaaraneneaseaseenns 125V
SS,CC,SHDN ........covvvnieinnnnn 0.3V to (V+ +0.3V)
Peak Switch Current {ILx) ...-vcvvriiiiiiiiininnniann, 1.5A
Reference Current (IVREF) ... cvrimmieeiiinaens 2.5mA
Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 6.9mW/°C above +70°C) ....... 550mwW
Wide SO (derate 9.5mW/°C above +70°C) ......... 760mwW
CERDIP (derate 8.0mW/°C above +70°C) .......... 640mwW

Operating Temperature Ranges:

(.79, ¢ < T - P 0°C to +70°C

MAXT3 E L ..o -40°C to +85°C

MAXZI_MJA .. ..t -55°C to +125°C
Junction Temperatures:

MAXTS O /B i it +150°C

MAXT3 MJA i +175°C
Storage Temperature Range ............... -65°C to +160°C
Lead Temperature (soldering, 10sec) ............... +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. Thase are stress ratings only, and functional
operation of the devices at these or any conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute

maximum rating conditions for extended pericds may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 2, V+ = 5V, ILoAD = O0mA, Ta = TMIN t0 TMAX, unless otherwise noted, typical values are at Tp = +25°C.)

MAX732 MAX733
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX | UNITS
V+ = 45V t0 9.3V, MAX732C/E 11.52 120 1248
0 <ILoAD <150mA | MAX732M 11.40 120 1260
V+ =6V to0 9.3V, MAX732C/E 11.52 120 12.48
Output Voltage 0 <ILoAD < 200mA | pMAX732M 1140 120 1260 y
gzl‘_‘g’;’;g})‘& A |Max7asc/EM 1425 150 1575
B’?.fé’,fﬁ ena | MAXTI3C/EM 1425 150 1575
input Voltage Range 40 93 40 11 \
V+=4Vio 9.3V 0.20
Line Regulation %/V
V+=4Vto 11V 0.20
Load Regulation ILoAD = OmA to 100mA 0.0035 0.0035 %/mA
Efficiency V+ =5V, ILoAD = 100mA 88 88 %
Supply Current Includes switch current 1.7 3.0 1.7 3.0 mA
SHDN = 0, Entire circuit 70 100 55 100
Standby Current pA
SHDN =0, Into V+ 6 6
Shutdown Input ViH (Note 1) 2.0 2.0 v
Threshold ViL (Note 1) 0.25 0.25
Shdows ot 2
Shont-Circuit Current 15 1.5 A
Undervoltage Lockout 37 4.0 3.7 4.0 \
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ELECTRICAL CHARACTERISTICS (continued)

MNAXIV

MAX732 MAX733

PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX | UNITS
LX On Resistance ILx = 500mA 0.5 0.5 Q
LX Leakage Current Vps =12V 1.0 1.0 LA
Reference Voitage 1.15 1.23 1.30 1.15 1.23 1.30 v
Reference Drift Ta = TMIN to Tmax 50 50 ppm/°C
Oscillator Frequency 130 170 210 130 170 210 kHz
%)‘;r;zt:r:‘sc:uon Pin 7500 7500 Q

Note 1: Shutdown input thresholds not tested, but guaranteed by design.

IR IS

SWITCHING WAVEFORMS
CONTINUBUS CONDUCTION

2us/div

A:  Switch Voltage (LX pin), 5VIdiv,

oV to +12.4v
B: Inductor Current, 500mA/div
C: Qutput Voitage Ripple, 50mv/div
MAX732, Circuit of Fig. 2, Cout = 300uF,
V+ = +5V {guT = 100mA, Ta = +25°C

MAX733 LINE THANSIENT HESPI]NSE

100ms/div

A: Vout, 50mV/div, DC-Coupled
B: V+, 5Vidiv, 6.0V to 12.0V
Circuit of Fig. 2, gyt = 125mA,
Ta = +25°C

SWITCHING WAVEFORMS
DISCONTINUOUS CONDUCTION

2ustdiv
A Switch Voltage (LX pin), 5V/div,
0V to +12.4V
B: Inductor Current, 200mA/div
C: Output Voltage Ripple, 50mV/div
MAX732, Circuit of Fig. 2, CouT = 300uF,
V+ = +5V, lgyt = 20mA, Tp = +25°C

MAX732 LOAD TRANSIENT RESPONSE

50ms/div

A: Vour, 50mV/div, DC-Coupled
B: lgyr, 100mA/div, 10mA to 200mA
Circuit of Fig. 2, V+ = +6V, Tp = +25°C

MAX732 LINE TRANSIENT RESPONSE

~ 100ms/div

A. Vour. 50mV/div, DC-Coupled
B: V+, 5Vidiv, 6.0V to 9.0V
Circuit of Fig. 2, Igut = 200mA,
Ta = +25°C

MAX733 LOAD TRANSIENT RESPONSE

50ms/div

A: Vour, 50mV/div, DC-Coupled
B: lout, 50mA/div, 10mA to 125mA
Gircuit of Fig. 2, V+ = +6V, Tp = +25°C
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REDFREES)
MAX732 EFFICIENCY MAX733 EFFICIENCY NO-LOAD SUPPLY CURRENT
vs. OUTPUT CURRENT vs. OUTPUT GURRENT vs. SUPPLY VOLTAGE
100 100 2
Ve = 11V g -~ -
= .
= Vi= 0V _ /4 Vi=gv z UNDERVOLTAGE
£ % ' g %0 < - £ LOCKOUT
> V+ =6V = /- V+ =6V =
& et > A o HYSTERESIS
R 2 = 1 %
S 7 Ve =4y 8 }/ & UNDERVOLTAGE
&80 ey Vo= 4y @ LOCKOUT
2 / ENABLED
CIRCUIT OF FIE. 2, CIRCUIT OF FIG. 2, é CIRCUIT OF FIG. 2,
Ta = +25° Ta = +25°C lour = 0, Ta = +25°C
0 50 100 150 200 250 300 0 100 200 300 400 0 2 4 6 & 10 1
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA) SUPPLY VOLTAGE (V)
MAX732 PEAK INDUCTOR CURRENT MAX733 PEAK INDUCTOR CURRENT OSCILLATOR FREQUENCY
vs. QUTPUT CURRENT vs. OUTPUT CURRENT vs. SUPPLY VOLTAGE
1000 1200 180
E 500 // £ 1000 z
= vi=6v A = 5
g / H o800 v =gy £ 170 ~\
2% [-w // y 3 AT 3 /\
+ = + =
o / AV = av o 600 [ve=av AT &
o / A | =} / [ ] bt
%_ 400 / v 1 g 400 / W V+1: HW E 160
2 _/__,/ CIRCUIT OF FIG. 2, = 7T o oGz 3 -
- 200 1= 50[.!”, ~ 200 1= 50,UH, &)
= C4 = 3004F, < C4 = 3004, 3 CIRCUIT OF FIG. 2, 1
& Ta=+25°C & Ta = +25°C Ta = +25°C
0 A 0 150 L1
0 00 200 300 400 0 100 200 300 400 500 2 4 6 8 10 12 14
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA) SUPPLY VOLTAGE (V)
MAXIMUM OUTPUT CURRENT
vs. SUPPLY VOLTAGE
500
g MA]X733 ”\‘\
= 400 /
g /
&
g 300 MAX732 t"L‘
£ N
E 200 / 7
o
=
2 100
= CIRCUIT OF FIG. 2,
= Ta=+25°C]
0 1 1
2 4 6 8 10 12 14
SUPPLY VOLTAGE (V)
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BYERSIIV+ (CH45. SHOND'O—D& 24 CT—FET 34 TH8E,
B 3 VREF | UD7LYABERAM].23V). HEBEFICEA 1 00uA HHaT.
3 s a5 VI RZT— b, SSHFEITY RBOIVF Y HICEoTY T RAST— R
BRRE R LET,
4 6 cC BEAD VT U YAT. AT 14— Ry 2 )L—TEARFRE,
5 GND | #5v R, Ov hrO-ILERATS > K.
59 GND@Ew) | AT YFISY K, HANO—FETOISY K, MAQKTIENSTEERE N
: CUOBLEDRILIC ISy RICBHELET,
6 11.12.13 LX PIERN F L) €0 —MOSFET M KL >,
v 14 v LFEIL—30Ta— R\ It IDcbEHBFE Y AN +12V.
i FIIZ+H1 5V HAICER.
BREEAN. V+EISY RBICOILFOESI v IVF U Y EATEOE
8 16 V+ BT U RATIEEL TR LT REW, QIuFOIVTFUHIETES
RIIBRTORELICEBLTTFEW,
1.4,10, 15 N.C EERR. IBERINTUERA.

®1. VI bX5— PR (typ)

MAX732 CIRCUIT CONDITIONS SOFT-START TIME (ms) vs. C1 (uF)

V+ (V) lout (MA) C4 (uF) 0.1uF 0.47.F 1.0uF
45 0 300 57 ms 115 ms 123 ms
6.0 0 300 40 80 70
9.0 0 300 29 57 44
45 100 300 92 348 780
6.0 100 300 59 209 444
9.0 100 300 29 57 60
45 200 300 175 713 1690
6.0 200 300 84 340 756
9.0 200 300 28 76 123

MAX733 CIRCUIT CONDITIONS SOFT-START TIME (ms) vs. C1 {uF)

V+{V) louT (MA) C4 (uF) 01uF 047.F 1.0uF
4.5 0 300 90 ms 208 ms 251 ms
6.0 0 300 64 135 148
9.0 0 300 36 67 53

12.0 0 300 28 49 33
45 75 300 157 680 1380
6.0 75 300 103 426 882
9.0 75 300 46 162 305

12.0 75 300 28 49 33
4.5 125 300 235 1124 2260
6.0 125 300 133 596 1255
9.0 125 300 54 231 476

12.0 125 300 30 49 M

Note: Sofi-start times are + 35% accurate, C1 is the soft-start capacitor, C4 is the output capacitor
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40V~T11.0VDANEEZ. +1 6VOLRAIBEICAT v T
FwITdHFaL—FTY. COKIEERE—FD
PWMZBRIE. YA 7ILCEOBRGREGEEENCE
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DET PIAISHNBENMETITDE IS —ESHREL.
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(AT HOEZERINELSSEPS I O
TEET, FEMCIFO0N4FTT., R ICOEBFRAED
TV DEICHTLYA I IR ERLUET,
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Y RICHEBENSCLITKD, SSYA TILDEMELRIT
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WeuT=— T ; paRT | INPUT SUPPLY [ OUTPUT | GUARANTEED
2 ey RANGE (V) VOLTABE | OUTPUT CURRENT
8 o [ oo S0uH
™ — - D1 451093 +12V 150mA
- = 1N5817 MAX732
! SHDN LX i rs —»- OUTPUT 60t09.3 +12V 200mA
MAXIMN 451011.0 +15V 100mA
MAX732 \ 1T o WIS o0 | +1sv 200mA
MAX733 l_w
oc —e0.150F
5S_ GND _VREF OPTIONAL LOWPASS OUTPUT FILTER
T F LI s
c1 c6* cr iy LTER
0.1pF 001uF | 2200pF __rw-n__I__.
ﬂ_—‘__ S00KF | OUTPUT 12 " og OUTPUT
= - 25uH 2uF
NOTE: PIN NUMBERS REFER TO 8-PIN PACKAGES =
* FOR MAX73_E OR MAX73_M, G5 AND C7 ARE NOT REQUIRED, C3 AND G4 SHOULD BE LOW-ESR CAPACITORS (SUCH AS 0S-CON SERIES), AND C6 SHOULD BE 4.7uF.
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MAX732/MAX733 1 V+ P VICHII DB RET £ R
L. 3.7V(typ). 4 0VURIHE)L FOBEHRET CEE L.
E2FUTF0.25V TH (IRESERREDMAX732
BCEBER vs. BREXFHZESHR). KEBEKES B
HENBE D MO—)UOY w2 IEHE PO —FET 249 —
VA TU. SSAVFUHOEEE IS RICNBLET .
EREEFNMEEERAL YV 3L REBZDET. I4H5
SSHA JILH BTG DR THA/NT—FET EA TIREEIC
B5Fd.

Vyy IO
MAX732/MAX733IFSHDNAAEYI SV RICT D
TETIwy RIDVE—RICTEET. Vv v b
E— RTEEH/INT—FETEZTLETH. 40504
EFAF—REZBLUTV+ DO BEICABNNADFELE
T, FleAFI5. FA4F - Vourlg FOAE 7 1
— KNy DI EEL CV+ 5T 5 KRANDIRABEE

AKXV

LEd. ABBUT 7L VRBY—F TSN, SSOVTF
VHHBREEINET, Yy MOVE-RTOAZ VN
AERFB L Altyp) TT, BHEENMECTIFSHDONZ V+IiCHE
BMUET ., SSTATIVEMAX732/MAX733D v
bO R T DERBLET,

RBUIZ7PL AR

+1.23VDNRY EFEv v ITUT 7 U RAFIVREFET
X 100UADERZEMHETEET, VREFE TS R
([CINANRADV T ZEREG LTRSS,

FoL—%
WERA 2 L —% (&1 70kHz(typ) CEIfEL. —B5T~

+125TCTOREHLRICHIIDERREEIFK0.06%/T
TY,

PIUr—oa ek

ERI/F I3 E~RTD+12V/+15VIED
ATFvIPvFANL—=-5OKA
2FEH I /YU 3 E— FENEDEENZ+12V,
FlFH15V AT w77 v ITOBOFITY, COEREFH
ICRUICERBERT. £2A7. 287, 2 REHFETEME
FHDEDTT. ETORRIFMAX732 & MAX7330DM
BICHUTEATESRT.

MAX732(%4.5V~9.3VDAIERELELE T 150mA
(Ré) &, F/cB6.0V~9.3VDANBHEREXERTIE
200mA(FRIDZHIBTEE T MAX733F4.6V ~
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+4V TO +9.3V VBATT
- l 45V _ +1.8V TO +5V
"
33uF TO FLASH 33uF 150uF
; 47uH
v —I— BuH aEmoRy ; o :!: “
Y+ - Vpp PIN — IN5817
Vep o M o taw vep S X i
+ .
MAKIM IN5817 - PROGRAMMING | ~maxim PP
EENCAPMMING | “Ax7a2 @ 120mA CONTROL MAX732 PROGRANING
(DI(I]%ECT Vour [—¢- (F%'gﬂﬁclp) Vour [~—¢- 2V +4%
FROM 4P 0.1uF
HP) ol T 5000pF col_T O . @ 60mA
GND S5 GND VREE 680UF =<

~ 33uF
T I

0047uF £_| T 100

-

.

K3. 75wy aAEUTOISY

11.0VOANERBEEECTIE 1 25mARIDZHRIET
TFT. IREE. ANEES4OVEBEOYIFD L
DER)FTET UK TS, HNZERELLFEITFRA
HABREVCSMETLET,

B0 3 T— REMECIEAERENEL D BEN
W Ab@onExd. Uy IWERKE—T ko E—D)
DARESHERIN. Vv TIVERBIZH Y -5 EEY
[CREESNERT ., EBESD0BERHBHN /A XZBHIC
T FUVITEFIH, @RI IV aVE—RE
ECRE2 DL S (CHBBEAE/NA/ICABOI T /Y
DRBEFEDFET,

TERERRCER7 JUT—2 3 TIRCIRUCH(E2)
FMEESROFHICULTTRFEL. OS-CONIVF /Y
ERADOKIEHEEAEE LEWCHCERUCTIEERL
FBA. U7 LU ANRA ATV T Y CEIF 4.7 uF
BECLET. B2 —R—ILEgpZEE > feflerm L
F9. M3EREREBREAVC/IDO—OTSAZETRL
EXR

V+ IS INADEE

MAX73307 FUr—3a»Tid. V+iFEGNDHS
TemBADET 3LV FU/YC2ZRBLTTZL
(E2)e COIVFUHICLDKREBAB STV B
RO TRETIMBEERNT D ENTEET

+12VI75vyYaXEUH
TOISEITND—=HTSA

B 3DARElIE. BHEE+12V 4%, 120mAT7Zvia
XFEURTJOISITT, CORBTII/NEIHEI8 uHA
AR D TARBERE IS I I T NTEHET D

4. 2ebpod+12V/Ny T U5 v a
XEURTOISY

Teh. ABAT 4 IVIAITUBREEDINELSTT H.
EOICEREX TV —2 3 TOREDINA KA T
DEMERIVFUURRIBRTER ST, FTUVNE
WMOLATOMNISEVREULEVEBEEEET S LR
TEFRT, JOTSZVIIFMAX732DSHDNENE
BRA o070y 8AnTNEIY MO—ILTER
T SHONDB/AADEE, TSy aXEUDVee AAIT
BEHRSNTVDEABENHI2VICERL, 73via X
TEUETIOISLLET SHONSO—-IZHKEDEENBRE
EVNED 1A A — R ROV IDRIFETLET. Ver
wmFOBEIEBICTIOAISIVIEINEOLDIC,
B.EVLUTITRIENTUOKEINIEED FE Ave

+BVANDBEMRIEBB%T. COLBDECHERER
F1.7mATY, BEOY vy MY OVERIE70uAT.
V+ImFNRAT @ vy MO VEIGOUATT . 77
Ur—232//—b42ZRUTREL,

25 +12VIiy FUER
ZS5yaAXEVRAIOISEV IR

B 4IC1 .8V X TEMERREE/ Cw T UERBID, +12V ATy
TPy 7EBERLET . MAX7320EBRBE(VHE
7Oz 0O—-)bEY (SHDN) (&, +5VD
OY v IBREDOSEMHEL, 1 ¥ IFCHMENDBE
Ny TFUnSEERIESNET.

COFPTUT—YavOHNERIE. KEOMATT,
VearrBEHD, 2.0VIITTBOMALI LOHAERZER
FHEF. BE—TERDIANDICHRTETT.
175 9DARR

MAX7732/MAX733Tld. 4 F I 5DEEHIAET

VAKXV



+12V/+15V Ty TPy TBRE~R
PWML#*aL—%

x2. SmtREX—N—

PRODUCTION METHOD
Surface Mount

INDUCTORS

Sumida (847) 956-0666
CD54-470 (47uH)
CD54-180 (18uH)
for discontinuous mode

CAPACITORS

Matsuo (714) 969-2491
267-series

Coiltronics (561) 241-7876
CTX 100-series

Sumida (847) 956-0666
RCHE54-470

Miniature Through-Hole Sanyo (619) 661-6835

AKX/

0OS-CON-series
Low ESR Organic Semiconducter

Low-Cost Through-Hole
RL 1284-47

Renco (516) 586-5566

Maxim
MAXC001
150uF, Low ESR Electroyltic

Nichicon (847) 843-7500
PL-series
Low ESR Electrolytics

United Chemicon (714) 255-9500
LXF-series

T INSRIELOFETTARENTHDH. [EIHNFE]IT
BRESNILND—ZE0uHDA I 05 1 faZBNT,
EMET, e TEDLDRIASINTVET,, Ffed7uH
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