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ABSOLUTE MAXIMUM RATINGS

LXTO GND .o

IN, SHDN, FREQ, FB to GND ....

COMP, SStoGND .......oooeviiiii,
LX Switch Maximum Continuous RMS Current.................... 2.4A

......................... -0.3V to +30V

.............. -0.3V to (VIN + 0.3V)

-0.3Vto +6V

Continuous Power Dissipation (Ta = +70°C)
10-Pin TDFN (derate 24.1mW/°C above +70°C)....... 1481.5mW

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 = VSHDN = 3V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C, unless otherwise noted.)

Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
V <18V 2.6 55
Input Voltage Range OuT \
18V < VouT < 24V 4.0 55
Output Voltage Range 28 \
IN Undervoltage-Lockout VIN nsmg, typical hysteresis is 50mV; LX remains off 220 38 057 v
Threshold below this level
} VEB = 1.3V, not switching 0.22 0.44
IN Quiescent Current —— mA
VEB = 1.0V, switching, FREQ = GND 2 5
IN Shutdown Current SHDN = GND 0.1 10.0 pA
ERROR AMPLIFIER
FB Regulation Voltage Level to produce Vcomp = 1.24V 1.22 1.24 1.26 Y
FB Input Bias Current VEB = 1.24V 50 125 250 nA
FB Line Regulation Level to produce Vcomp = 1.24V, V|N = 2.6V 10 5.5V 0.05 0.15 %IV
Transconductance 100 200 315 uS
Voltage Gain 2400 VIV
OSCILLATOR
FREQ = GND 540 640 740
Frequency kHz
FREQ = IN 1000 1220 1500
Maximum Duty Cycle 88 91 94 %
n-CHANNEL MOSFET
Current Limit VFB = 1V, 71% duty cycle 3.9 4.6 5.3 A
) VIN = 3V (typ value at Ta = +25°C) 0.11 0.17
On-Resistance Q
VIN = 5V (typ value at Ta = +25°C) 0.095 0.15
Leakage Current Vix = 28V 30 55 uA
Current-Sense Transresistance 0.09 0.15 0.25 V/A
SOFT-START
Reset Switch Resistance 100 Q
Charge Current Vgg = 1.2V 2.5 4.5 7.5 HA

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = VSADN = 3V, Ta =0°C to +85°C. Typical values are at Tpa = +25°C, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
CONTROL INPUTS
SHDN, FREQ Input Low Voltage | Vi = 2.6V to 5.5V O\'/?NX v
ETTN . 0.7 x
SHDN, FREQ Input High Voltage | VIN = 2.6V to 5.5V Vin vV
SHDN, FREQ Input Hysteresis VIN = 2.6V to 5.5V O\./:Nx \
FREQ Pulldown Current 2.3 6.0 9.5 pA
SHDN Input Current SHDN = GND 0.001 1 HA
ELECTRICAL CHARACTERISTICS
(VIN = VSADN = 3V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
\Y <18V 2.6 5.5
Input Voltage Range OuT \
18V < VouT < 28V 4.0 55
Output Voltage Range 28 \
) VEB = 1.3V, not switching 0.44
IN Quiescent Current —— mA
VEB = 1.0V, switching, FREQ = GND 5
IN Shutdown Current SHDN = GND 10 PA
ERROR AMPLIFIER
FB Regulation Voltage Level to produce Vcomp = 1.24V 1.215 1.260 \
FB Line Regulation Level to produce Vcomp = 1.24V, V|N = 2.6V 10 5.5V 0.15 %IV
Transconductance 100 330 uS
OSCILLATOR
FREQ = GND 490 770
Frequency kHz
FREQ = IN 900 1600
n-CHANNEL MOSFET
Current Limit VFB = 1V, 71% duty cycle 3.9 5.3 A
Current-Sense Transresistance 0.09 0.25 VIA
CONTROL INPUTS
SHDN, FREQ Input Low Voltage VIN = 2.6V to 5.5V O\'/?NX Vv
== . 0.7 x
SHDN, FREQ Input High Voltage | VIN = 2.6V to 5.5V Vin \

Note 1: -40°C specifications are guaranteed by design, not production tested.
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IREEEH1E

(Circuit of Figure 1. VIN = 5V, VmaIN = 15V, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT
(1.2MHz OPERATION)

EFFICIENCY vs. LOAD CURRENT

OUTPUT VOLTAGE vs. LOAD CURRENT

100 e = 100 ——rrr 5 E
L=2.7uH ] g L=56uH ) ‘5‘(‘]\‘/‘ g 129 E
fosc = 1.2MHz _ L LLE fosc = 640kHz VN =90V | | g
) LT A At T
A %/ y =
= % i@ = 80 i ol < 125 T
< LATTIIAL T S p = Vi =5.
S L Viy=3.3V 5 /| Viy=3.3V = 123
o 70 ”d & 7 7 = MI
(&) =
& 2 7 2 121 Viy=3.3V
“ 60 =60 5
119
fosg = 1.2MHz
50 50 17 FL=27uH
. . e LI
1 10 100 1000 ’ 10 100 1000 1 10 100 1000 10,000
LOAD CURRENT (mA) LOAD CURRENT (mA) LOAD CURRENT (mA)
SWITCHING FREQUENCY SUPPLY CURRENT vs. TEMPERATURE
vs. INPUT VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE (SWITCHING)

1400 5 07 2 0.60 e
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s E 05 = E 055
Z 1000 = = —
= = 2 —

2 £ 04 s Vi=33V L
[ o [} //
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g
§ FREQ = GND S 03— £ 050 |
3 600 0
400 0.1 0.45
25 30 35 40 45 50 55 25 30 35 40 45 50 55 4 20 0 20 40 60 80 100
INPUT VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
SOFT-START SWITCHING WAVEFORMS
(RLDAB = 309) MAX8740 toc07 (ILOAD = 8nnmA) MAX8740 toc08
u y
+ ) . 4
7~ ) N NN
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BFRERBALTWET, ZOTFNARISBET V.
2DV INL—% . BLUOWK DO DEERELESRD
HetIlL>THABEALFa2L—MLET(R2),
BETVJIIFBRTESEAR1.24VEB L. COMP
HHEZLStEE9d, COMPOEEIIHEDMOSFETA
FAUERBDIEVICERD N Y TRA 2 RN ERELE T,
BEHAZENLTDICDONT, BET > TIEICOMPEHEAOND
EBRAEY—2AGRB)E/IE IR L TCAaEICER
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IV T RRY— P ITBEDICBRETDIENTEET,
Ty MO UBFNNAICKEDE, VT MR — b
O>F 25 (Ceg) | SENEEIZ0.AVICREBESNE T, ZDHE.
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DB, SSIHFDEREIIEE. E—ODA 505
BREHMEL. Vss=0.4VDEE, 0A. Vgs=1.5VT
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XF—bMHRT LEEICFAYTEECLEY &Y. SHDN
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MAX8740M AR, 640kHzE /21d1.2MHzD
EEopEl1-—TFIFBIRTDIENTEET. FREQ
i FZGCNDIC#ER T DE. 640kHZDBMEE L T,
1.2MHzZDZ Ay F 2 TR ET DHIC1d. FREQ
ZINICEHRL TSRS, 2OZEICKDT, HAD
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BRI ENTREERYET, FREQEITILY D V%
ABL TS 7c8. 640kHzEIETIE. FREQIRF%
BEEDIIICLTHELIENTRETT,

1. BmY Rk

DESIGNATION DESCRIPTION

10pF £10%, 6.3V X5R ceramic capacitor
(0805)

Murata GRM21BR60J106K

Taiyo Yuden JMK212BJ106KD

C1

10uF £20%, 25V X5R ceramic capacitors
(1210)

TDK C3225X5R1E106M,

Taiyo Yuden TMK325BJ106MM

Ce,C7

3A, 40V Schottky diode (SM8)

D1 Central Semiconductor CMSH3-40M

3.3uH +30%, 4.0A power inductor
L1 Sumida CDRH8D28-3R3, 3.3uH
(alternate : Sumida CDRH103R-3R3, 3.3uH)

|2, BB@m A —N

vy IO

MAX8740l3. SHDNAO—DEE Ty TV
INT. #HEERIFONPAICEREENET, COE—R
Tld. WER 77 LR, BEFV T, AVIL—5,
BLUONA 7 Z2ERISH T, FLTnF+&ILMOSFET
EFTICEIES, CORETIF. ATV TT7v T
LF¥1L—FDHAIE. HMITDA VT EBR

DA F— RERTINICEREENET,

PIV—> 3 iER
MAX8740%& @S5 v 7y FLE1L—53. 1E
. BEAREETOIZEICESTRHTEHIEN
TEFT, TATOREI, BET 2 ELTRHE
LAFNISHEY A, &1 ISIEESEDBEOBEBIND
JZRERLTNET, F2IBRA—ADUZRTT,

SMITERERDEDZERIT. TELTERABIURNAT
BEEELHIC, HNHBEERAREFERICEIDOTREY
F9. BAICA VI TIDEERDD ZENDIBDT
<FEEWe LOBHARDT, A4 A—REDAVT T %
BIRLTLSZS 0

A0 5DER

AT OIERIRTDEOREERIS. BN V5D
YA EB, E—UBREE. BLUEBEIIEIRTT, o
DERIF. AN—FDMEKR, RAEHERES. &E
SERE. BLUOEHBEY Y TILTY, PEH X
HLUOOAR L, Fel BEINRNETEELERTT,
BRALHNER. ANEE. HHEBE. BXURAVF T
BRI A T O DBERELE T, 1 VT IT R
BEFEBICKELTDE, BRY Y TILENETL L.
LIehoT. E=UBRZROST &I, ZOHR.
AU OIADATIEESIVBHREEERDIPRIEL %
BOTHRELUZET, UL, XKEBAFII VR
B, KUKENIRILFOBEBSLIUOELUZNEHZE
MBET DD, MBI A IHNKRELLY, 41205
I NDIPREBEAIENESEET, 1 VI ITEE
NELTBE, PBIYAIANSLBIFETH. BR
Dy IINBELOE—IEREZBNSEET, BROA
U5 ZABEEERT D02, WK, A 505
OMEBRNTA X, LU MNEDODERDODEBEZDE
ELET,

SUPPLIER PHONE FAX WEBSITE
Murata 770-436-1300 770-436-3030 www.murata.com
Sumida 847-545-6700 847-545-6720 www.sumida.com
Taiyo Yuden 800-348-2496 847-925-0899 www.t-yuden.com

TDK 847-803-6100

847-390-4405 www.component.tdk.com

Toshiba 949-455-2000

949-859-3963 www.toshiba.com/taec
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=23 TIIBEICEZSDZETTH). REDLIR
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{2555 DIIBEY A IHRE DT D, ERNBEIE
BHICHNT, 1505 DEEIERSE T, MERWRE
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AANBENVINDZREE. BAEDER(outMAX))-
[REBERMEIDORDOBELHFER,NSEONDFE
ENBDWEMTYP). BIOULRDEFICEDSLIRD
WEBZRNCTA YO DBEEESTEL T EE0:

L= ( MN j Vour — Mn (nTYP\
Vout ) |loutivaxy x fosc LIR

BNEA T O T 7 I SFERARERA VYUY E
ZEATLIZS W IRIVFREDZFNS LU, [1BE
BEFEIOROENEEERNSBEONDEI}IER
MMINIEBITDFERENDHERZRANT. RNANEE
VIN(I\/IIN)L HlITDERADCANBRZETEL TS LS

loutmaxy x Vout
VIN(MINY X MMIN
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ZOBERICHBITD) Y TINBRESIVZDA VT US
ICRBELEITDE-IERZFELTCZS:

| ~ Mngving x Vout = Vinguiny)
RIPPLE L x Vour = fose
|
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AT 05 DEBMNERERDIUMAXE7TA40DLXDER
BRE(uwIE. lppakZ EBIDTWVEITNIZE ST, Fe.
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(313.5VEHABRUOLVDIZEANEETIE. 900mA
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MERZBLENEHEETDE ¢

2

5V 13.5V - 5V 0.85
= =~ 2.7uH
13.5V) \0.9A x 1.2MHz/ \0.35

BIEOE/NANEEE.5V)ZRA. ZOEERTIHER

Z8ONEHMETDE ¢

0.9A x 3.5V

——— = 3.2A
4.5V x 0.85

INDC, MAX) =

oy TINERBIVE—TERIL

4.5V x (12.5V - 4.5V)
2.7uH x 135V x 1.2MHz

=~ 0.93A

IRIPPLE =

0.93A _ 3.7A

lPE/—\K = 3.2A +

EHNAVF Y DER

WEHN) Y TIVEBEIF2DDERAN OB ET
AT oY ERBHLUMEI DI LICERTIAEMN
DUy T, XUV T UHOEMBESES(ESR)IC
EERT D\ Y TIVTY
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VRIPPLEESR) = lPEAK RESR(CoOUT)
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EOWENHIET, FA1HA—FOE—TEREBN
DL EE A VI IIDERIDETHESND
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BADIEEERLTIES0Y,

HAOEBEDER
MAX8740I3V|N~28VDHE R sEL N EBETEEL
9. EAVour) ECNDEICETIC L DR EERZ Ei
LTZEDEYSY—5 Y T&FBICEHEL T I2E LMK
ZZMR). R2Z10kQ~50kQMEETEIRL T2
= RUIRDHXZARNT, STELTS SN

m=wa(ﬁﬂl-q
VrB

ZZTOVRRBRAT YT 7Yy TILFaL—5DT4—R
INYDERERA > NTHY . 1.28V(typ)T9, R1&ER2
IFICISEELTBREL TS0,

W—TE
AREICERTDBRLEEN) Y TIVEMRDETZ
BT DIDITITBET 4 — RNy I )L—TZIELHE

FTOWEN B ET, JHUERBERcomp) EAVT Y
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MAXIMN

272 (Ceomp2)ZCOMPEGNDEICHER T D2 &
ICED2TIThNE T, ReovpldERIBEICEET DD
DOEERICHSITO/AENEERET DL DITERIN.
CcomplII—TDEEMZ#HIFT DI-HICTEDEROEO
ZRELZ T, 2EBOOT T DCeompold. HA
AVFUHDESRICE D TEASNDEOEMEKRT D
FOICEIINT T, RREDMHREEZEDIZHIC. ADR%E
RWCHmRZEEL T ES0Y:

315 x Min x Vout x Cour
L x lout(vax)

Rcomp =

Vout x Cour
10 x loytvax)y x Rcomp

Ccomp =

0.0036 x Rggr x L x |OUT(|\/IAX)
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INDEX E & = | ) B= REF.
AREA DETAIL A = | | &
— e
= | =
St ——— & T i
h
A1 —»II— K ——' |<_
TOP VIEW SIDE VIEW BOTTOM VIEW
l (R IS OPTIONAL) ‘
L L
TERMINAL TP
SIDE VIEW —“|E'|‘— “Hm—
EVEN TERMINAL DD TERMNAL
~,
DRALLAS /WIAXI/VI
TME PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
oo 5 =TS
-DRAWING NOT TO SCALE- ‘ 21-0137 ‘ G ‘/2
COMMON DIMENSIONS
SYMBOL | MIN. | MAX.
A 070 | 0.80
D 290 | 3.10
E 290 | .10
A1 0.00 0.05
L 0.20 0.40
K 0.25 MIN
A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b [(N2)-1]x e | "7 lowen.
T633-1 6 | 1.50£0.10 | 2.30£0.10 | 0.95BSC | MO229/WEEA | 0.40£0.05 | 1.90 REF NO
T633-2 6 | 1.50£0.10 | 2.300.10 | 0.95BSC | MO229/WEEA | 0.40£0.05 | 1.90 REF NO
T833-1 8 | 150:0.10 | 230:0.10 | 0.658SC | M0229/WEEC [ 0.30£0.05 | 1.95 REF NO
7833-2 8 | 1.50£0.10 | 2.300.10 | 0.65BSC | MO229/WEEC | 0.30£0.05 | 1.95 REF NO
T833-3 8 1.50+0.10 | 2.30£0.10 | 0.65 BSC MO229 / WEEC 0.304£0.05 1.95 REF YES
T1033-1 10 | 1.50:0.10 | 2.30£0.10 | 0.50 BSC | MO229 / WEED-3 | 0.25:0.05 | 2.00 REF NO
T1433-1 14 | 1.70£0.10 | 2.300.10 | 0.40 BSC 0.20£0.05 | 2.40 REF YES
T1433-2 14 1.70+0.10 | 2.30+£0.10 | 0.40 BSC .- 0.20£0.05 | 2.40 REF NO
NOTES:
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.
2. COPLANARITY SHALL NOT EXCEED 008 mm.
3. WARPAGE SHALL NOT EXCEED 0.10 mi
4. PACKAGE LENGTH/PACKAGE WIDTH ARE. CONSIDERED AS
SPECIAL CHARACTERISTIC(S).
5. DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2",
A SS Th a3 [DDALLAS JWLAXI/VI
6. "N” IS THE TOTAL NUMBER OF LEADS. SEMcONBUGTOR
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. T PAGKAGE OUTLINE, 6.6.10 & 14L.
TDFN, EXPOSED PAD, 3)(3)(0 80 mm
T SEHET COT Can
-DRAWING NOT TO SCALE- ‘ 210137 ‘ G ‘/2

- =3 - L= T169 -0051 RE#HMBX BRHEA3I-30-16 (KUY 1EI)
LFIL- IR St TEL. (03)3232.6141 FAX. (03)3232-6149
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