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MAX1760/MAX1760H

0.8A. B/ 1X. 1MHz,
25y TPy IDC-DCA/N—%

ABSOLUTE MAXIMUM RATINGS

ON, ON, OUT, CLK/SEL t0 GND ......c0cvoveveiiien -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
PGND t0 GND ... +0.3V 10-Pin uMAX (derate 5.6mW/°C above +70°C) ........... 444mW
[Xto PGND ....... ...-0.3V to (VpouT + 0.3V) 10-Pin TDFN (derate 24.4mV°C above +70°C) ......... 1951mW

POUT 10 OUT ..o +0.3V Operating Temperature Range ..............cccceeeve.. -40°C to +85°C
REF, FB, ISET, POUT to GND.................. -0.3V to (Vourt + 0.3V) Junction Temperature............coccooiiiiiii +150°C
Storage Temperature Range................ -65°C to +150°C

Lead Temperature (soldering, 10S) ..........ccocevviveiiiiien.. +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

(CLK/SEL = FB = PGND = GND, ISET = REF, OUT = POUT, Vourt = 3.6V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C,
unless otherwise noted.)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
DC-DC CONVERTER
Input Voltage Range (Note 1) 0.7 5.5 vV
Minimum Startup Voltage ILoAD < TmA, Ta = +25°C (Note 2) 0.9 1.1 Vv
Temperature Coefficient of Startup Voltage ILoAD < TMA -2.3 mV/°C
Frequency in Startup Mode Vout = 1.5V 125 500 1000 kHz
Internal Oscillator Frequency CLK/SEL = OUT 0.8 1 1.2 MHz
Oscillator Maximum Duty Cycle (Note 3) 80 86 90 %
External Clock Frequency Range 0.5 1.2 MHz

VEB < 0.1V, CLK/SEL = OUT, includes load

regulation for 0 < I.x < 0.55A 817 3.3 3.38 v

Output Voltage

Adjustable output, CLK/SEL = OUT, includes

load regulation for 0 < I.x < 0.55A 1215 1240 1.270 v

FB Regulation Voltage

VFB = 1.35V (Ta = +25°C, MAX1760ETB,

MAX1760HETB) 001 100 | nA

FB Input Leakage Current

CLK/SEL = OUT, no load to full load

Load Regulation (0 < ILx < 1.0A) -1.5 %
Output Voltage Adjust Range 2.5 55 \
Output Voltage Lockout Threshold Rising edge (Note 4) 2.00 215 2.30 \
ISET Input Leakage Current \,\//:2% ;61055E\4E(3§A = +25°C, MAX1760ETB, £0.01  £50 nA
Supply Current in Shutdown VON = 3.6V, VoN = 0V 0.1 5 HA
No-Load Supply Current CLK/SEL = GND (Note 5) 100 185 PA
No-Load Supply Current Forced-PWM Mode | CLK/SEL = OQUT 25 mA

DC-DC SWITCHES

Vix =0, Vout = 5.5V (Ta = +25°C,

POUT Leakage Current MAX1760ETB, MAX1760HETB)

0.1 10 7y

Vix = VouT = 5.5V, in shutdown (Ta =

LX Leakage Current 0.1 10 pA

+25°C, MAX1760ETB, MAX1760HETB)
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0.8A. E/1X., 1MHz,
25y TPy IDC-DCA/N—F

ELECTRICAL CHARACTERISTICS (continued)

(CLK/SEL = FB = PGND = GND, ISET = REF, OUT = POUT, Vout = 3.6V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C,

unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Switch On-Resistance N-channel 0.15 0.28 Q
P-channel 0.25 0.45
N-Channel Current Limit 1.0 1.25 1.6 A
P-Channel Turn-Off Current CLK/SEL = GND 20 60 120 mA
REFERENCES
Reference Output Voltage IREF =0 1.230 1.250 1.270 \
Reference Load Regulation -1pA < IREF < +50pA 5 15 mV
Reference Supply Rejection 2.5V < Vout < 5V 0.2 5 mV
LOGIC INPUTS
CLK/SEL Input Low Level 2.5V <Vout £5.5V 0.2 \Y
Vout
. 0.8 x
CLK/SEL Input High Level 2.5V <Voyr <55V VouT vV
_ 1.1V <Vour< 1.8V 0.2
ON, ON Input Low Level (Note 6) \Y
1.8V <Voyurt <55V 0.4
V
ON, ON Input High Level (Note 6) 11V =Vour=1.8v ‘oz v
1.8V <Vout <55V 1.6
Input Leakage Current E/ILA|§</1S7EBLOEOTNB (l\)/I,\A‘>(<T1¢6:OIJ—r|E§OBC; 0.01 1 PA
Minimum CLK/SEL Pulse Width 200 ns
Maximum CLK/SEL Rise/Fall Time 100 ns

ELECTRICAL CHARACTERISTICS
(CLK/SEL = FB = PGND = GND, ISET = REF, OUT = POUT, VouT = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 7)

PARAMETER ‘ CONDITIONS MIN MAX ‘ UNITS
DC-DC CONVERTER
Output Voltage YngBU;SC')LVf’O?SE/SIEXL:OO.;TA’ includes load 3.17 3.38 Vv
FB Regulation Voltage @ijjsrteagbﬁagg;pgr’ glﬁﬁ% 5505LAJT includes 1.215 1.270 \
Internal Oscillator Frequency CLK/SEL = OUT 0.75 1.2 MHz
Oscillator Maximum Duty Cycle (Note 3) 80 90 %
Output Voltage Lockout Threshold Rising edge (Note 4) 2.00 2.30 \
Supply Current in Shutdown VON = 3.6V 5 pA
No-Load Supply Current CLK/SEL = GND (Note 5) 185 pA
DC-DC SWITCHES
Switch On-Resistance N-channel 0.28 Q
P-channel 0.45
AXIMW 3
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MAX1760/MAX1760H

0.8A. E/1X. TMHz,
AT7Y 77y 7ZDC-DCI>/N—%

ELECTRICAL CHARACTERISTICS (continued)
(CLK/SEL = FB = PGND = GND, ISET = REF, OUT = POUT, Vout = 3.6V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 7)

PARAMETER CONDITIONS MIN MAX | UNITS
N-Channel Current Limit 1.0 1.6 A
REFERENCE
Reference Output Voltage IREF=0 1.230 1.270 \
LOGIC INPUTS
0.2 x
CLK/SEL Input Low Level 2.5V < Voyrt =5.5V VouT \
CLK/SEL Input High Level 2.5V =VouT =5.5V 0.8x vV
Vout
— 1.1V = Vour = 1.8V 0.2
ON, ON Input Low Level (Note 6) Vv
1.8V <VouTt <5.5V 0.4
ON, ON Input High Level (Note 6) 1.1V = Vour = 1.8V vour+ 02 v
1.8V = Vour = 5.5V 1.6
Input Leakage Current CLK/SEL, ON, ON 1 PA

Note 1: Operating voltage—since the regulator is bootstrapped to the output, once started, the MAX1760 operates down
to 0.7V input.

Note 2: Startup is tested with the circuit shown in Figure 6.

Note 3: Defines maximum step-up ratio.

Note 4: The regulator is in startup mode until this voltage is reached. Do not apply full load current until the output exceeds 2.3V.

Note 5: Supply current into the OUT pin. This current correlates directly to the actual battery-supply current, but is reduced in
value according to the step-up ratio and efficiency.

Note 6: ON (MAX1760) and ON (MAX1760H) have a hysteresis of approximately 0.15 x VouT.

Note 7: Specifications to -40°C are guaranteed by design and not production tested.

EEE R
ircuit of Figure 2, VN = 2.4V, VouT = 3.3V, Tao = + , unless otherwise noted.
(C t of Fi 2,V 2.4V, V 3.3V, T 25°C | th ted.)
EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT MAXIMUM OUTPUT CURRENT
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0.8A. B/ 1X. 1MHz,

XFYv TPy IDC-DCIA/N—F

REEEREMEE)

(Circuit of Figure 2, VIN = 2.4V, Vout = 3.3V, Ta = +25°C, unless otherwise noted.)
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LIGHT-LOAD SWITCHING WAVEFORMS
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A=LXPIN, 5V/div
B = INDUCTOR CURRENT, 200mA/div
C = 0UTPUT RIPPLE, 50mV/div, AC-COUPLED
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LOAD-TRANSIENT RESPONSE

t =200ms/div

Vin =11V, Vour =33V, lgyr = 0 AND 0.2A
A =lgyt, 100mA/div
B = Vour, 50mV/div, AC-COUPLED

MAX1760-11

FREQUENCY (MHz)

1.20
1.15
1.10
1.05
1.00
0.95
0.90
0.85
0.80
0.75

INTERNAL OSCILLATOR
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HEAVY-LOAD SWITCHING WAVEFORMS

A=LXPIN, 5V/div

B = INDUGTOR CURRENT, 200mA/div

C = OUTPUT RIPPLE, 50mV/div AC-COUPLED
t = 400ns/div

LINE-TRANSIENT RESPONSE
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MAX1760/MAX1760H

0.8A. B/ 1X. 1MHz,
25y TPy IDC-DCA/N—%

EEESEREGERSE)
(Circuit of Figure 2, VIN = 2.4V, Vout = 3.3V, Ta = +25°C, unless otherwise noted.)
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MAX1760/MAX1760H

0.8A. B/ 11X, 1TMHz,

XFv TPy IDC-DCIA/N—H

®1. VAARELERELDER

NUMBER OF NiCd/NiMH INPUT VOLTAGE OUTPUT VOLTAGE OUTPUT CURRENT
CELLS v) V) (mA)
1 1.2 3.3 350
2.4 3.3 800
° 2.4 5.0 500
3 3.6 5.0 750
xR2. BMEE— FDER
CLK/SEL MODE FEATURES
0 Normal Operation High efficiency at all loads. Fixed frequency at all but light loads.
1 Forced PWM Low noise, fixed frequency at all loads.
SO%fngnt%l ?gﬁ;z Synchronized PWM Low noise, fixed frequency at all loads.
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0.8A. E/1X., 1MHz,
25y TPy IDC-DCA/N—F
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MAX1760/MAX1760H

0.8A. B/ 11X, 1TMHz,

XFv TPy IDC-DCIA/N—H

#&3. BREERNA K

PRODUCTION METHOD INDUCTORS

CAPACITORS DIODES

TOKO type D52LC

AVX TPS series EIC SB series

TOKO type D518LC
Surface mount

Kemet T510 series Motorola MBR0520L

Sumida CDRH5D18 Sanyo POSCAP series —
Sumida CDRH4D28 — _
e g SER7ISANIATOA VIO EFER LT, I7
x4. Bl@mX—N AR R TT S, B8/ 1 XERMRICHZ
SUPPLIER PHONE fedh. hOA KRS —IL KA VI o9 5ERLT
AVX USA: 843-448-9411 TS RIICHEBERD XA b, RAICERMA—TID
ElC USA 916_941_0712 IJ Z |\7‘J§§Biﬁéntb\i?o /r \/gagtg\ /\\\\yj__lj t
Kemet USA810_287_2536 LXE\/@FEﬁOD\ —Cgéfg(lj-ch:i&(/\é::%L:;ﬁﬁ‘)ﬁbb—c
Votorola USA: 408-629-4789 b
Japan: 81-45-474-7030 . .
NHFIFTAHF—FK
Sumida USA: 847-956-0666 _ . B
Japan: 011-81-3-3667-3302 HAOBENAVUL EDEFIE. LXEPOUTOREIZHED
TOKO USA: 847-297-0070 BERERER WIS DELDICT Y bFFIF— K&

LEDOERA—N—ICEBNEDEENDEIEF. MAX1760%
CHEADESBALSES L,

VMR — R~ ISETEREFDRBICHEHZ BV (517,
ISETEGNDOBICTVFUHZRUMITDE I &1L
ERENET, Y IO UHRISETIZHA Y F VT
100kQ#EH%ZBL CONDICHEBS NE Y, NT—T7v T
BFlCld. ISETISOV. LXERIIEOTY, AT HD
BENLERIDICONTERNMEML. BHEBEEIFLER
LEd. V7 hRY— MEEEMIIRATROONE T,

tss = RssCss
Z 2T, Rgg=470kTd,
X. BERFIRIERDERE T HOEIROmIGIC I T
ERUMSITBRE BRUIY MROV I ARY—FA
mAERFICRHEENE T (R4KRUD),

12505 DER

MAX1760I3R 1 v F 2 JREIRBA S e, /NEE3.3uH
REAREA VIV ZFEAIDIENTEET, 2D
AT IIENFYRIVZAAYFOER)IY b%
BADBEMERZRLATNSEUIEAL. 125
D5 IIBRMERZ20%BAT/NA TP RAITDHIENTE
FTOIRIIBEFETLEY), E—D1 T ITERD
ISETICLKWELS LT DIHEEIE. BREBDNSK
AT FERTEET( [RAYTFER) IV D
BRELVTRRY—N] 2R), MRESHDICIE.
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XFvITPvIDC-DCI>/N—

0.8A. B/ 1X, 1MHz$;

ABBOEAZNEAT Y
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MAX1760MDa< ICEEEEN/=1XIF2T=I/)LDNICdA D
BERISHEINTI\DIESIE. 33uFDEESRAL T 1 ILS
A7 o ZFEBLTTES 0, N 2VE—F 2R
INYTU(TZIVAY ., UFDOLE)TEESEDIBSIS.
ANAVTF T OEEZERELITDIETHREZNSES
TEE9,
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MAX1760/MAX1760H

0.8A.

XFv TPy IDC-DCIA/N—H

B/1X. 1MHz,

NYr—=3

(DT —Z2— MIBEHNTIND/ YT — BRI,

japan.maxim-ic.com/packages = S BT =\, )

BHRIRBRENTND EIIRY E A, BHD/ Y T— BRI,

12

—4x's

_l

e

— +—|:——|-
|
=t
|
|

4|

0.6+0.1

—

¥— @0.50+0.1

HHEH |

B

[=~—0.6+0.1
BOTTOM VIEW
TOP VIEW EEE—
D2 E2
' GAGE PLANE
* FHHHLL (LS
—{ b= a { E1
Al
D1
FRONT VIEW SIDE VIEW
NOTES:
1. DXE DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.0067).

3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC MO-187C-BA.

on
i
2
INCHES MILLIMETERS =
pIM[ mMIN | mAX | MIN | mAX 3
A - 0043 | - 1.10 -
A1 [ 0.002 [ 0.006 | 0.05 | 0.15
A2 | 0.030 | 0.037 | 075 | 0.95
D1 | 0116 | 0120 | 2.95 [ 3.05
D2 | 0114 | 0118 | 2.89 [ 3.00
E1 | 0116 | 0120 | 2.95 [ 3.05
E2 [ 0114 | 0118 | 2.89 [ 3.00
H | 0187 | 0199 | 475 | 5.05
L [0.0157 [ 0.0275 | 040 [ 0.70
L1 | 0.037 REF 0.940 REF
b 0007 [o0.0106] 0.177 [ 0.270
e 0.0197 BSC 0.500 BSC
¢ [0.0035 ] 0.0078 [ 0.090 | 0.200
s 0.0196 REF 0.498 REF
o oo [ e 0° 6°

PROPRIETARY INFORMATION

IDRALLAS 41 X1 2VI

TITLE

PACKAGE OUTLINE, 10L uMAX/uSOP

APPROVAL

DOCUMENT CONTROL NO.

21-0061

EV.

A

MAXI N



XFvITPvIDC-DCI>/N—

0.8A. B/ 1X. 1TMHz,

-4

NYT—2 (RE)

(ZOFT——MIBEHIN TSNy T — AT, BFEARMENTNDEIFRY A BID/ VYT — JERIS.
japan.maxim-ic.com/packages = ZS BT X\,

)

7,

N\
/ \\ \\\ \\\
PIN 1 N N

INDEX
AREA

TOP VIEW

-DRAWING NOT TO SCALE-

SIDE VIEW

>

D2
|<—A2 L_>| I‘_' /_DAP PIN 11D
=g ey 7« PR
0ssx03s—" Y |
T E
| = [(N/2)-1]lxe
DETAIL A 52//\ } | & —L o
| = —
SR == N I
A1 —»'I-— k — |<—
SIDE VIEW BOTTOM VIEW
RIS 0F11mAL) B 4L
DETAIL A L \ L

_>|E||<_ TERMINAL TP _>|E||<_ T

ODD TERMINAL

DRALLAS /MIAXIVI

TME PACKAGE OUTLINE, 6,8,10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm
DOCUMENT CONTROL NO.

21-0137

MAXIN

6, 8, &10L, DFN THIN.EPS
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MAX1760/MAX1760H

0.8A. B/ 1X. 1MHz,
25y TPy IDC-DCA/N—%
NYT—2 (RE)

(ZOFT——MIBEHIN TSNy T — AT, BFEARMENTNDEIFRY A BID/ VYT — JERIS.
japan.maxim-ic.com/packages = S BT =\, )

COMMON DIMENSIONS
SYMBOL | MIN. | MAX.

A 070 | 080

D 290 | 3.10

E 290 | 3.10

Al 000 | 005

L 020 | 040

K 0.25 MIN.

A2 0.20 REF.
PACKAGE VARIATIONS
PKG. CODE N D2 E2 e JEDEC SPEC b IN2)-11xe | "N romen
T633-1 6 | 150£0.10 [ 230:0.10 | 0.95BSC | M0229/WEEA | 0.40£0.05 | 1.90 REF NO
T633-2 6 | 1.50£0.10 | 2.30£0.10 [ 0.95BSC | MO229/WEEA [ 0.40:0.05 | 1.90 REF NO
T833-1 8 | 1.50£0.10 | 2.300.10 | 0.65BSC | M0229/WEEC [ 0.30:0.05 | 1.95REF NO
T833-2 8 | 150£0.10 [ 230:0.10 | 0.65BsC | MO229/WEEC [ 0.30£0.05 | 1.95 REF NO
T833-3 8 | 150£0.10 [ 230:0.10 | 0.65BsC | M0229/WEEC [ 0.30£0.05 | 1.95 REF YES
T1033-1 10 | 1.50£0.10 | 2.30:0.10 | 0.50 BSC | M0229/ WEED-3 | 0.25:0.05 | 2.00 REF NO
T1433-1 14 [ 1.7020.10 | 2.30:0.10 | 0.40 BSC 0.20£0.05 | 2.40 REF YES
T1433-2 14 | 1.70£0.10 | 2.3020.10 [ 0.40BsC 0.20£0.05 | 2.40 REF NO
NOTES:

1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES.

. COPLANARITY SHALL NOT EXCEED 0.08 mm.

. WARPAGE SHALL NOT EXCEED 0.10 mm.

. PACKAGE LENGTH/PACKAGE WIDTH ARE CONSIDERED AS

SPECIAL CHARACTERISTIC(S).

DRAWING CONFORMS TO JEDEC M0229, EXCEPT DIMENSIONS "D2" AND "E2",

JAND T1433-1 & T1433-2. IDDALLAS /I AXI/VI

N" IS THE TOTAL NUMBER OF LEADS.

. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. TE pACKAGE OUTLINE, 6.6.10 & 14L,
TDFN, EXPOSED PAD, 3x3x0.80 mm

APPROVAL 'DOCUMENT CONTROL NO.

-DRAWING NOT TO SCALE- 21-0137 ‘ *é ‘ 2/2

N o pUN

TOLTUCRRE. I R

VHEULARR2ICVFOLEBIHEAFZNCEEMADRBOFERICDOWC—IEEZANNIRET, BEFF>I 2V AEIBPESNTHEEA,
VEILSHERTELSEBRRUMLEZEEY SEMNZERLI T,

14 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
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