19-0190;Rev0;9/93

/W /A X1 Vi

SIVATFYw I
BL> ME—-FRFPWM DC-DC2/(—

#=

MAX748A/MAX763A1E. 3.3VIHHACMOSR 5w &> -
2Ly FLrIL¥ 2L —2TT, MAXT48AD A HhBIEEE
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ErFRIEEhTVET, BEDRT v Fr7RAER %
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Do RETHY . HMFTUHBRENEOLEONERT
Y, REDT TV r—2a3 2 IlBWT2uHD T >
HURETEET 20, 1 47 2OBRETIAFETY,
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S500MADNSEFER
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SECEBT T | 1.7mA(MAXT748A)
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1
MAX748A/MAXT63ALE . H4 7L T E DB HRFIR. BB e
HR. EEEQ Yy V7M. TOATSITIL-VT PRA PART TEMP. RANGE PIN-PACKAGE
— MREBELEOBRRLRRMA TV X T, MAXT48A MAX748ACPA 0°C to +70°C 8 Plastic DIP
h\ MAX?G3A‘;8E/DIP&USDPT*E{#§ ﬂi—‘fo MAX?48AC;D OOC to +70°C Diceu
MAX748AEPA -40°C to +85°C 8 Plastic DIP
P IUdr=3r92) MAX748AEWE  -40°C to +85°C 16 Wide SO
5V 533VANTTH MAX748AMJA -55°C to +125°C 8 CERDIP
L > EEE Ordering Information continued on last page.
L) - * Contact factory for dice specifications.
ML EL-4
arEa—42A1
FEBEORE EVEE
INPUT TOP VIEW
3.3V TO0 16V
OUTPUT
:E Vs g 3.3V
= e
HON [1] 8] v+
ON/OFF »—] SHDN ReF [2] I::AAX:;;“ [7] Lx
+ ss[3] maxzgsa [e] Gno
CcC |4 out
[ REF cc J_ :.:E E E
€1
J PR
== = Pin Configurations continued on last page.
MAXIMW Maxim Integrated Products 1

FF—7— MMIEH = N-ABIIMaxim Integrated ProductsDAzV A HEBR T — 5 2 — FEFERL/I- 20T . HERICEVE LU DEERD
BUIIDWTEHETEAWINET . EBERSOREICIIEERT -5 — b2 IS8BJ2E 0.

BT O TIVRUBHMT—>— FOAFICIR. TFPADR—LNR—T% ZFIBL E &L, http://japan.maxim-ic.com
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ABSOLUTE MAXIMUM RATINGS

Pin Voltages:
Vb AMAXTABA) .. cccoinsvicnsmmnsassisisssnssmsssmspss snsagtsss +17V,-0.3V
V+ (MAX763A)........

(V+ - 21V) to (V+ + 0.3V)
(V+-12V) to (V+ + 0.3V)

..-0.3Vto (V+ + 0.3V)
Peak Switch Current (ILx) ...co.oovvoviiiiiie i 2.0A
Reference Current (IRgg) ..oovvoveeviveeiinieccic, 2.5mA

Continuous Power Dissipation (T4 = +70°C)
8-Pin Plastic DIP (derate 6.90mW/°C above +70°C)...552mW
8-Pin SO (derate 5.88mW/°C above +70°C)............... 471mW

16-Pin Wide SO (derate 9.52mW/°C above +70°C)....762mW
8-Pin CERDIP (derate 8.00mW/°C above +70°C).......640mW
Operating Temperature Ranges:

MAXT__AC _ e 0°C to +70°C

MAXT. _AE__ ssonmmesnenmnmesrmamnrrs -40°C to +85°C

MAX7__AMJA__ . -55°C to +125°C
Junction Temperatures:

MAXT__AC/E ...ttt +150°C

M AT AN s R o T O R s +175°C
Storage Temperature Range ............ccccecevenene -65°C to +160°C
Lead Temperature (soldering, 10sec) .........ccccorvevvennnn +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

(Circuit of Figure 3, V+ = 5V, I gap = OMA, Ta = Tin to Tiax. unless otherwise noted.)

PARAMETER CONDITIONS

MAX748A
MIN TYP MAX MIN

MAX763A

TYP UNITS

MAX

Input Voltage Range

3.3 16.0 3.3 11.0 v

C/E temp. ranges,
V+ =4.0Vto 16V,
OmA < iLOAD < 300mA

3.135 3.3 3.465

M temp. range,
V+ = 4.0V to 16V,
OmA < lLOAD < 250mA

3.135 3.3 3.465

C/E temp. ranges,
V+ = 4.75Vto 16V,
OmA < ILOAD < 500mA

3.135 3.3 3.465

M temp. range,
V+ = 4.75V to 16V,

OUIDU{ Vonage OmA < ILOAD < 400mA

3.135 33 3.465

C/E temp. ranges,
V+=40Vto 11V,
OmA < ‘LOAD < 300mA

3.135 3.3 3.465

M temp. range,
V+ =4.0Vto 11V,
0mA < ILOAD < 250mA

3.135 3.3 3.465

CJE temp. ranges,
V+ =475V to 11V,
OmA < lLOAD < 500mA

3.135 3.3 3.465

M temp. range,
V+=475V1o 11V,
OmA < ILOAD < 400mA

3.135 33 3.465

Line Regulation

0.13 0.13 %IV

Load Regulation lLoap = OmA to 500mA

0.001 0.001 %/mA

V1K1V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 3, V+ = 5V, | oap = OMA, T = Ty to Tyyax, unless otherwise noted.)

VEILXVIN/VBYLXVIN

MAX748A MAX763A
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
| = 300mA 88 88
Efficiency V+ =5V LOAD L %
ILoaD = 100mA 90 90
Supply Current Includes switch current 1.7 3.0 1.4 25 mA
Shutdown Current SHDN = 0V (Note 1) 0.2 100.0 0.2 100.0 HA
Shutdown Input ViH 20 20 v
Threshold ViL 0.25 0.25
Shutdown Input
Leakage Current 1.0 1.0 HA
Short-Circuit Current 1.2 1.2 A
Undervoltage Lockout V+ falling 2.7 3.0 2.7 3.0 Y
LX On Resistance I_x = 500mA 1.0 1.0 Q
LX Leakage Current V+ =12V, LX=0 10 10 nA
Reference Voltage Tp=+25°C 1.15 1.22 1.30 1.15 1.22 1.30 v
Reference Drift Ta = Tmin to Tmax 50 50 ppm/°C
Oscillator Frequency 159 180 2125 159 200 2125 kHz
Compensation Pin
Impedance 7500 7500 Q

Note 1: The standby current typically settles to 10pA (over temperature) within 2 seconds; however, to decrease test time, the part
is guaranteed at a 100pA maximum value.

R
(Circuit of Figure 3, Ta = +25°C, Vgyt = 3.3V, unless otherwise noted.)
MAXIMUM OUTPUT CURRENT MAX763A MAX748A
vs. SUPPLY VOLTAGE EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT
MAX748A == Vi =7.0V Y=t
_ 2 95 |— VIN=TOV 4 Vjy=50V 9 f
‘é 8&] V =5"f
= 90 90 b IN
= AT MaxTesA =3 [ R
& // = 85 HA = 8 HA D\
2 S w|l/ 2 w /ﬁ/ SR
E ] Viy=11.0V S Vin=16V
g 400 E 75 / E 75 Va Y
= ViN=8V
2 a0 / " NOTE 2 : ¥ L NOTE 2
][ NOTE 2 65 6 l IN —‘
0 g0 L
0 2 4 6 8 10 12 14 16 0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700 800 900

SUPPLY VOLTAGE (V) OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)

VI 1 X 12V
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REDEREERS)
(Circuit of Figure 3, Ta = +25°C, Vgt = 3.3V, unless otherwise noted.)
MAX763A MAX748A
QUIESCENT SUPPLY CURRENT QUIESCENT SUPPLY CURRENT PEAK INDUCTOR CURRENT
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. OUTPUT CURRENT
45 50 L L 1000
11 B
oy 40t |0UT=M — )
£ 35 g.m ( g w V=11V
e > Ta= +125°C z Ta=-55C |}/ 4 = i) ]
& 30 : = /“{ = A
=3 / =130 Vd - s £00 N\ 1
= 7 2 s / 1/ 3 - i
> 25 ¥ > N > =] pre
g £ p%. 4 & TA=+|ﬁ°c7, 1 = o
3 20 Tp= -85°C > 3 20 L~ g S 40 ///,,1
Z 15 — = ] Tp=+25°C 2 Pa’V.
2 ol || Wt | F || : [FLX e
st S 10 & 200 [ V8
05 [
0 0 0
012 345678910111 0 2 4 6 8 10 12 14 16 0 50 100 150 200 250 300 350 400 450 500 550
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) QUTPUT CURRENT (mA)
OSCILLATOR FREQUENCY SHUTDOWN CURRENT OUTPUT VOLTAGE
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. SUPPLY VOLTAGE
215 35 40
T 1 =
NOTES 3, 4 'Loap = S0mA
250 30 35 !
§ - 5 ILOAD =\200mﬁ
> 25 325 e s 4
=) | MAX748A 7 = w25 \( /e
= 200 S / & 20 = /, { %
jrw} N \N- / = S / /
= — =z z ILOAD = 500mA
= 175 [— yaxrsaa £15 / S 15 {,/ IX\ Loro*
o = | =, 10D = 300mA
2 150 5 10 i /
38 v loyr = 0mA / /
125 05 \?nﬁ\f 74 05
LI | 1~ Il ]
1w u A 1 L | ﬂ
0 2 4 6 8 10 12 14 16 60 40 -20 0 20 40 60 80 100 120 140 20 25 30 35 40 45 50
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
OUTPUT VOLTAGE OSCILLATOR FREQUENCY
vs. OUTPUT CURRENT vs. TEMPERATURE
40 TR )| —
IN=* L Igyr = 100mA
Y
35 X - %0 _\Pusv
W= A ~—] £ MAX748A
% 25 e 5 o g
Viy=35V ™~ =1 o
3 20 " B = 2 150 MAX763A
5 15 ViN=3.0V =
3 S50
10 3
(=]
05 50
0 0
0 50 100 150 200 250 300 350 400 450 500 -60 -40 -20 0 20 40 60 80 100 120 140
OUTPUT CURRENT (mA) TEMPERATURE (°C)
W 1K1 /W
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REB R (RE)

(Circuit of Figure 3, Ta = +25°C, Vgyr = 3.3V, unless otherwise noted.)

SWITCHING WAVEFORMS, SWITCHING WAVEFORMS, =
CONTINUOUS CONDUCTION DISCONTINUOUS CONDUCTION uq
6V Q
} A
ov
400mA
B
OmA :
} c ~J
2us/div 2us/div b
A SWITCH VOLTAGE (LX PIN), 5V/div, OV T0 46V A: SWITCH VOLTAGE (LX PIN), 5V/div, OV TO +6V
B: INDUCTOR CURRENT, 200mA/div 8: INDUCTOR CURRENT, 100mA/div
C: OUTPUT VOLTAGE RIPPLE, SOmV/div C: OUTPUT VOLTAGE RIPPLE, 50mV/div
V4 =6V, Iy = 250mA V+=6V, lgy7=75mA
LINE-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE

500mA
B
OmA
Sms/div 5ms/div
A VOUT. 50mV/div A VOUTJ S0mV/div
B: V+, 5V/div, 7.0V TO 10.0V B: IgyT. 200mA/div, OmA TO 500mA
Igyr = 350mA Ve =6V

Note 2: Operation beyond the specifications listed in the Electrical Characteristics may exceed the power dissipation ratings of
the device.

Note 3: Wide temperature range circuit of Figure 5 using Sprague surface-mount capacitors.
Note 4: Standby current includes all external component leakage currents. Capacitor leakage currents dominate at TA = +85°C.

VI 1 X112V




MAX748A/MAX763A

B3VRFyITIo>y

AL FE—RFPWMDC-DC32/\—%
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DIP/SOP (MAX748A)

1 5 SHON ey AT U747 0—, GNDIZIERTAZETNT—HI L, /=7
NEEDIBEVHICERE L E$, SHONYO— O, HABEROVICETLE S,

2 3 REF Y77 L ABEHAD(H1.2V) THREFICI00 AL THEETEE T, 0.047FND2
T Y TENDICINA N RALET,
VI RAZ— b, SSEGNDREID AL FLHICLN VT FAZ— b EBBREEHBDS

3 7 SS
nEd,

P R s BIEDLFLHANT. SHBT 1 — KISy 2 b— 7(BIE) & SHBHM/ L T, OUTIC
330pFma>FoH EERLET,
HABEREAAT., EEEOLEDDO T+ — KNy 7 E#ELET, +33VEHEAICE

5 9 ouT -
wmLET,

6 10, 11 GND D

7 12,13, 14 LX PEBPF v+ X JL/ST—MOSFET D KL > 7,
BiEAN. 1uFOESI v 7ALFLoHEABRBOTREI LT oV EEFNICLT

8 1,15, 16 V+ GNDIC/ISA/ISZALE T, 1uF OALFHETED I V+EGNDE > DI ICERE
A

4,5,6 N. C. /=037 %3r, COECBABTRIEHEZATVLEY A,

*6E> T4 FSOP/Ny r— 2 I AU BIFDHEFRRLTHEIBTHERL T LS,

2 BTl
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TREOV~VOREEEh TVAVWDCEEE. RELX
N7=33VICEBRLI0MAZBHEE L E T, 300mALITO&E
FEATIE. V+IZAVEITHFAJRET T (IR EB (FIFED “H
HEE 4 HIEBE” OJTF728MLTLLLEEN), &
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EINAZALy abRIETDIETONT—RI2 T
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EEAICIZ0.047uFOOLTF oY EFEALET, SSICL
S5TSSEA 3T, BLULFaL—Va PRENT
HEShIBAHHEROAALEFHBLE T,

AT oY EBRACKEBT A ELL-TIS—T2T
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MAX748A 3.3V 10 16.0V c2 c3
MAX763A 3.3V t0 1.0V +vm 10uF  150uF
R hd +
SHDN i % i
OVERCURRENT COMPARATOR = =
SLOPE COMPENSATION
BIAS 1
GEN RAMP
GEN
ouT
. S o ERROR AMP T CURRENT
300F | CC | SENSE AMP
i Tr 5 Vour
1.23V » : 4 1R 2 33V
el COMPARATOR im i fid
% ! 200kHz MNAXIN L insst7  _L_ 150uF
1000pF 0S¢ MAX748A = =
= - MAX763A
S CLAMP
ss =2k UNDERVOLTAGE
[ o b LOCKOUT
L ooarr |_<I
- T
Vuvio
D
B, 70Oy 7814Y 05 LESNTERS
=®1. BEY I MR- NEE
FROM SHON (Circuit of Figure 3, C4 = 150pF)
Circuit Cond. Soft-Start Time (ms) vs. C1 (uF)
V+ (V) |loyt (MA)[C1 =0.01|C1 =0.047 |C1 =0.1|C1 =0.47
8 0 1 4 7 12
12* 0 1 2 3 6
55 8 200 10 33 50 200
12* 200 7 17 20 80
8 300 13 44 65 325
' e s
- 12 | 300 8 25 35 | 140
* MAX748A onl
MAXIMN R
= — MAX748A
MAX763A

B2. V7 bXA—rEBOTOAY IHEALT TSI

VI 1K1V

VEILXVIN/VB8TLXVIN
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MAX748A/MAX763A

R3. B@A—H—
RRYAT 1505 avFoYy
A=Y EHE MEER
CD105 series 267 series
REEE Coiltronics Sprague
CTX series 595D/293D series
Coilcraft
DT series
SRR | ) — b A=Y B =HBI
iR _M’? RCH895 series OS-CON series (very low ESR)
. Renco ZFE
)=
{EfifE ) — iR RL1284 series PL series (low ESR)
Phone and FAX Numbers:
Coilcraft USA: (708) 639-6400, FAX: (708) 639-1469 Renco USA: (516) 586-5566, FAX: (516) 586-5562
Coiltronics USA:  (305) 781-8900, FAX: (305) 782-4163 Sanyo USA: (0720) 70-1005, FAX: (0720) 70-1174
Matsuo USA: (714)969-2491, FAX: (714) 960-6492 Sprague Elec. Co. USA: (603) 224-1961, FAX: (603) 224-1430
Japan: (06) 332-0871 Sumida USA: (708) 956-0666, FAX: (708) 956-0702
Nichicon USA: (708) 843-7500, FAX: (708) 843-2798
Japan: (03) 3607-5111, FAX: (03) 3607-5428

BEET S RICHBE DI ETSSY I 7ILH AL
T, TASSHA ZINENRNT—T o THEE vy bED
CE— KD OREEEINAFICHBBEINET,

BRI R
BEBREIKIAEBAD EBEFRI /L — 2 BHE
LEd, B/O0v I YA TN E HAFETHF 2 — >3
P L. BY AT ERBBEROSBREBADETE
FERBLLSELET, SSALF LV OMEE. BER
REEYCHEEE T B 0IC001uFLIEIC LT £
W, IEMEMEIE. 0.047uFTT,

BEBEEQY 79 b

EEEQY 779 PIV+ESTHOBEBELERL. V+
D295V EIC ER U -ICBEN B L £, V+ET
LEBE. BERTEBEI 2.7V(Iyp) U TICET T3 %
T#HELET, BEEEREIrREEN D0 bO—-L
OY vy 7L > THADNRT—FETHF2—>2FT7&h,
SSHACFLHHF TS FICHEBEhET, ChicdH
TIN) —MOSFETH RELICE—F T3 & 5BhIE
L. BEOTHHEEIBIShET, 2> bO—10Y
v 7. BEBEFF2.95VRIEICER L, SSH 1 705
BIlR E N A E TCHAONT—FETEA JIZR¥HLE T, AD
EENEEEQO V77 I MDAL Yy 3 KEMA LK
S, R4y FoTBEXBRBLETY. HABERA
HBEHIIIVEAFEMAIETREEENE R A,
EEED-HICHDELEBOANDTEREBFTRICKTE

LU E T (IREBHFHMED “HHBE i SHEEE" DT 57
EERLTCERY),

Yy b UE—F

MAX748A/MAX763A(t. SHON%E ¥ 5 > KICRDZ E T
vy hEGENET, vy NI E—-KTUEHAD
FOVICIET L. A7 —FETIRF 7IRBEBICHE D £ T,
FEABY I LA E—2FT7 0L, SSHOYF Y
ERMEIRET, Dvy NI CHOHERERIZ0.2:A
typ)T¥o v v PAIBROEBEOTH A U3y
i, BROFECHRESRTWS100 AT TT, L
PLERIRRBEICEECETICREREI»DNSZ 0.
SHEBLWAEBETHERXRBREINTVWELA, v v b
JE— KSR T ESSY 1 VBB EhE T,

E EsavyosvavE—FK

ANEBE. HHEX. BFER. RUA > F 7 2MEIC &
ST, EEE- FXBHRE-KOELESHTEETS
DPHYREENET, 1472 @FFREHERIFET
T5&E. XEAHDBENF LR T 5 & MAX748A/MAXT63A
HESE—-—FTBETELOCLYET, IEE— KT
W, 1V 2BROBEVRELD NS TR 20F
T2 LFEDOBFICBREIEOCETLET, EHET
— KT, 147428 REEOICKETES. HKT
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INPUT
MAX748A 3.3V T0 16.0V
MAX763A 3.3V T0 11.0V

1 Ve
SHDN

C2
ViN 1.0pF
+
C3
150F
8 = P
7
LX

MNAXI
MAX748A
MAX763A

ss
o1 L
0.047uF T GND REF
6 2—L-¢s
—T 1000pF

u OPTIONAL 21kHz LOWPASS OUTPUT FILTER

22puH
L2 FILTER
OUTPUT ZuH OUTPUT
3.3V
OUTPUT
et
22uF
* o4 il

VI 1K1 2V

(3. REMLIIVA Ty TH Y CERR(RERERE T — NREB&S)

K2, LBEHETOSRRE

C1(uF) | C2(uF)| C3(uF) | CA(uF) | C5(pF) | CE(pF) | L1(uH)

Through-
Hole 0.047| 1.0 | 150" | 220 | 330 | 1000 | 22
SO 0.047| 1.0 | 68* [100*™*| 330 | 1000 | 22

* Sanyo OS-CON Series (very low ESR)
** 16V or greater maximum voltage rating.
*** 6.3V or greater maximum voltage rating.

FTREELGEWED, BT FICHEXRT/ 1 PP
EWTT,

RBYZ7L VR

H123VHA L KX vy T - U7 7L AEREFE D 5 5
K100 uAZ THIATEET, 1000pFO /NS XZX O F
Y ZREFEGNDREICIER L £ T,

FTiL—4%

MAXT48A/MAXT63ADAZEF & L — &k V+=5VT LR E
BHECH VT, RIK159KHz. & A212.5kHz DEHE A {REE
EhTwEd, IVZVOLEBEEBRICHSVNT, BEIIC
L BRERIF0.04%/CTTT,

7IUr—vavER

+3.3VEE, AFvF¥Horav—4

B3 BEDIVATFy THAY AR REBEGEHET
DWRERLET, M4, RSRURIIC. LBEHHEAT
DERERBRUT) - FBOHBIINIERERLET,
OO, SER. SVEFBRENDZ T LICHE
LTHEY. LBy FTURACDCTE 720D LS 5%k
RECTRICE > THEBHEINET,

MAX748A13 A HBE A 4~16VOEHE T300mA 1 %R
L. £7:475~16VOEE T500mAE A &R L £ F
(800mMA typ)o MAX763AIEADBEI 4~1IVOEHE T
300mA D EIREE L. F/4.75~11VO#EE T500mA A
Z{REE L % 3 (700mA typ), MAX748A/MAX763A1. 3V(&
BEQY 777 FOLRIEVETCOADBETHELE T
P, HHBERUGKHAEBREIETLET,

12999 DRE

MAX748A/MAX763AIX EEE THEE SN TWB 0T >4
JEADEETEIRET. 2uHDA L E 7 21BEEANT
SR TEINEMEICRE S W /X7 — OSSP R
ENhTWVWETS, 22uHA > F 7 2 DBMBRTERIL .
500mABF BRI ICHIALNKELET, RIUCHLAD
FTIVG—=oa3 B LEA R 0881 TTRUA—A

VEILXVIN/VBYLXVIN
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INPUT %
MAXT4BA 3.3V TO 16.0V T uF
MAX763A 3.3V TO 11.0V i :
c3*
L 150uF
8 = (16V)
| e V+
SHDN X
MAXIN
MAX748A
MAX763A

out

I SS GC
C1

0.047uF GND REF
T 6 2iil c6
[~ 1000pF —

—_ *0S-CON Series (very low ESR)

INPUT

MAX748A 3.3V T0 16.0V
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—  “Sprague 2930 or 595D Series-16V. See Table 3
for alternative suppliers.
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MAX748A/MAX763A
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TOP VIEW
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5] mmam fid U

NC.[a] Max7a8A i3] X

N.C.[5] [12] LX
N.C. 6] 1] GND
ss[7] [10] GND
cc[g] 9] our
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PART TEMP.RANGE  PIN-PACKAGE
MAX763ACPA  0°Cto+70°C 8 Plastic DIP
MAX763ACSA  0°Cto+70°C  8SO
MAX763AC/D 0°Cto +70°C__ Dice*
MAX763AEPA  -40°Cto +85°C 8 Plastic DIP
MAX763AESA -40°C to +85°C 8 S0
MAX763AMJA  -55°Cto +125°C 8 CERDIP

* Contact factory for dice specifications.
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TRANSISTOR COUNT: 298
SUBSTRATE CONNECTION: V+
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TRANSISTOR COUNT: 281
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