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ABSOLUTE MAXIMUM RATINGS

ONA, ONB, ONL, TRACK, OUT, INL to GND.............. -0.3V, +6V Continuous Power Dissipation (Ta = +70°C)
PGND t0 GND ..ottt +0.3V 16-Pin QSOP (derate 8.3mW/°C above +70°C)........... 667mwW
LX to GND ........ ...-0.3V to (POUT + 0.3V) 16-Pin TSSOP-EP (derate 19mW/°C above +70°C) ....1500mW
OUTL to GND -0.3Vto (INL + 0.3V) Operating Temperature Range ..........cccceeeeeennnee. -40°C to +85°C
CLK/SEL, REF, FB, FBL, ISET, POUT Junction Temperature..................

O GND ...cooiieieecee s -0.3V to (OUT + 0.3V) Storage Temperature Range
OUTL Short CIrCUIL .....ccovveiiiieiiiee e Continuous Lead Temperature (soldering, 10s)

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

(Vout = VpouT = VINL = VonA = VonL = 3.6V, CLK/SEL = FBL = ONB = TRACK = PGND = GND, ISET = REF (bypassed with
0.22pF), LX = open, OUTL = open (bypassed with 4.7uF), Ta = 0°C to +85°C, unless otherwise noted. Typical values are at
Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC-DC CONVERTER
Input Voltage Range (Note 1) 0.7 5.5 Vv
INL Voltage Range (Note 1) 2.3 5.5 \
Minimum Startup Voltage ILoAD< 1ImA, Ta= +25°C, Figure 2 0.9 1.1 \
Temperature Coefficient of

< -

Startup Voltage ILoAD < 1mA 2 mvFC
FB Regulation Voltage VEB CLK/SEL = OUT, 0 < IL.x < 0.55A 1215 1250 1.275 \Y
FB Input Leakage Current VEB = 1.35V 0.01 100 nA
Output Voltage Adjust Range 25 5.5 \
Load Regulation CLK/SEL = OUT, 0 < ILoaD < 800mA -1 %
OUT Voltage in Track Mode VouTL > 2.0V, INL = POUT \C,O(L)JZL \?STE,L \:O(L)JZ;L v
Frequency in Startup Mode fLx Vout = 1.5V 125 1000 kHz
Startup to Normal Mode .
Transition Voltage Rising edge only (Note 2) 2.00 2.15 2.30 \
ISET Input Leakage Current VIseT = 1.25V 0.01 50 nA
Supply Current in Normal Mode CLK/SEL = ONL = GND, no load 100 200 HA
(Note 3)
Supply Current in Low-Noise CLK/SEL =ouT, | VFB=1.5V 130 200 HA
PWM Mode (Note 3) no load FB = GND (LX switching) 25 mA
Supply Current in Shutdown ONA = ONL = GND, ONB = OUT 1 10 HA
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ELECTRICAL CHARACTERISTICS (continued)

(Vout = Vpout = VINL = VonA = VonL = 3.6V, CLK/SEL = FBL = ONB = TRACK = PGND = GND, ISET = REF (bypassed with
0.22pF), LX = open, OUTL = open (bypassed with 4.7uF), Ta = 0°C to +85°C, unless otherwise noted. Typical values are at
Ta = +25°C))

PARAMETER | symeoL | CONDITIONS MIN  TYP  MAX | UNITS

DC-DC SWITCHES
POUT Leakage Current Vix =0, Vourt = 5.5V 0.1 10 HA
LX Leakage Current ViLx = VouTt = VONB = 5.5V, ONA = GND 0.1 10 LA

) ) N-channel 0.17 0.28
Switch On-Resistance Q

P-channel 0.22 0.5

N-Channel Current Limit (Note 4) ILIm ViseT = 1.25V, CLK/SEL = GND or OUT 1000 1250 1600 mA
P-Channel Turn-Off Current CLK/SEL = GND 10 50 120 mA
REFERENCE
Reference Output Voltage VREF IREF=0 1.230 1.250 1.270 \
Reference Load Regulation -1pA < IRer < 50pA 5 15 mvV
Reference Supply Regulation 2.5V <Vouyrt <5.5vV 0.2 5 mV
LINEAR REGULATOR
INL Voltage Range (Note 1) 2.3 55 \
INL Startup Voltage VINL Vourt = 2V, rising edge only 2.15 2.30 2.45 \

Output Voltage in Internal

Feedback Mode FBL = GND, louTL = 10mA 2.80 2.85 2.90 \
FBL Dual-Mode Threshold 150 250 350 mV
FBL Regulation Voltage VEBL FBL = OUTL, loutL= 10mA, IRer =0 1.230 1.250 1.270 \%
FBL Input Leakage Current VEBL = 1.5V 0.01 50 nA
OUTL Adjust Range 1.25 5 Vv
Short-Circuit Current Limit VEBL = 1V 550 1300 mA
Dropout Resistance VEBL = 1V, louTL = 500mA 0.25 0.5 Q
Load Regulation 1mA < louTL < 500mA, FBL = GND 0.5 1 %
Line Regulation [2:;:/ = (()\(JOTLI’_T = ViNL = Vpour) < 5.5V, -0.5 05 %
INL Supply Current in Shutdown OUTL = ONA = ONL = GND 0.1 10 HA
INL No-Load Supply Current loutL =0, VINL = 5.5V 90 250 HA
AC Power-Supply Rejection f = 10kHz 65 dB
Thermal Shutdown Hysteresis approximately 10°C 160 °C
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ELECTRICAL CHARACTERISTICS (continued)

(Vout = Vpout = VINL = VoNA = VonL = 3.6V, CLK/SEL = FBL = ONB = TRACK = PGND = GND, ISET = REF (bypassed with
0.22pF), LX = open, OUTL = open (bypassed with 4.7uF), Ta = 0°C to +85°C, unless otherwise noted. Typical values are at
TA =+25°C.)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
CONTROL INPUTS
ONA, ONB,ONL | 1.1V<Vouyr <1.8V 0.2
(Note 5) 1.8V < VouTt < 5.5V 0.4
0.2 x
Input Low Level CLK/SEL 1.2V <Vour< 5.5V \
Vout
0.2 x
TRACK 1.2V <VI|NL< 5.5V
VINL
_ V
ONA, ONB, ONL | 1.1V < Vout < 1.8V 0
(Note 5) :
1.8V <Vout <5.5V 1.6
Input High Level \Y
putrig CLK/SEL 1.2V < VouT< 5.5V 0.8
Vout
0.8 x
TRACK 1.2V <V|NL < 5.5V
VINL
Input Leakage Current
(CLK/SEL, ONA, ONB, 0.01 1 UA
ONL, TRACK)
Internal Oscillator Frequency CLK/SEL = OUT 0.8 1 1.2 MHz
External qullator 05 12 MHz
Synchronization Range
Oscillator Maximum Duty Cycle 80 86 90 %
Minimum CLK/SEL Pulse 200 ns
Maximum CLK/SEL Rise/Fall Time 100 ns
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ELECTRICAL CHARACTERISTICS

(Vout = VpouT = VINL = VoNA = VonL = 3.6V, CLK/SEL = FBL = ONB = TRACK = PGND = GND, ISET = REF (bypassed with
0.22uF), LX = open, OUTL = open (bypassed with 4.7uF), Ta = -40°C to +85°C, unless otherwise noted.) (Note 6)

PARAMETER | symeoL | CONDITIONS | MN  TYP  MAX | UNITS
DC-DC CONVERTER
FB Regulation Voltage VEB CLK/SEL = OUT, 0 < I.x < 0.55A 1.210 1.280 Vv
. V V
OUT Voltage in Track Mode VouTL > 2.0V, INL = POUT fé’} S(L)JLL v
?:Z:;?i;z \l\/l;rt:;(IE Mode Rising edge only (Note 2) 2.00 2.30 Vv
fﬁ;g"é)cu"e”t 'n Normal Mode CLK/SEL = ONL = GND, no load 200 | pA
fg&’f’;‘yoizrmwm de (Note 3 CLK/SEL = OUT, Vgg = 1.5V, no load 200 LA
Supply Current in Shutdown ONA = ONL = GND, ONB = OUT 10 HA
DC-DC SWITCHES
POUT Leakage Current Vix =0, Vout = 5.5V 10 HA
LX Leakage Current Vix = VouTt = VONB = 5.5V, ONA = GND 10 LA
Switch On-Resistance N-channel 0-28 Q
P-channel 0.50
N-Channel Current Limit (Note 4) ILm ViseT = 1.25V, CLK/SEL = GND or OUT 1000 1600 mA
P-Channel Turn-Off Current CLK/SEL = GND 5 120 mA
REFERENCE
Reference Output Voltage | IREF=0 1.225 1.275 \Y
LINEAR REGULATOR
S:;Z‘é;\éi'sggé” Internal FBL = GND, louTL = 10mA 2.79 2.90 v
FBL Input Threshold 150 350 mV
FBL Regulation Voltage FBL = OUTL, loyTtL= 10mA, IRer =0 1.225 1.275 V
LDO Startup Voltage Vourt = 2V, rising edge only 2.15 2.45 Vv
Dropout Resistance VEBL = 1V, louTL = 500mA 0.5 Q
INL Supply Current in Shutdown OUTL = ONA = ONL = GND 10 HA
INL No-Load Supply Current loutL =0, VINL = 5.5V 250 HA
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ELECTRICAL CHARACTERISTICS (continued)

(Vout = VpouT = VINL = Vona = VoNL = 3.6V, CLK/SEL = FBL = ONB = TRACK = PGND = GND, ISET = REF (bypassed with
0.22uF), LX = open, OUTL = open (bypassed with 4.7uF), Ta = -40°C to +85°C, unless otherwise noted.) (Note 6)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
CONTROL INPUTS
ONA, ONB, ONL 1.1V < Vout < 1.8V 0.2
(Note 5) 1.8V < Vout < 5.5V 0.4
0.2 x
Input Low Level CLK/SEL 1.2V <Vout <5.5V \Y
Vourt
TRACK 1.2V < VjNL< 5.5V 0.2
' INL= > VINL
_ V.
ONA, ONB,ONL | 1V<Vour<18v | “OUF
(Note 5) 1.8V < Vour< 5.5V 16
Input High Level CLK/SEL 12v<vVour<ssv | 08* v
Vout
TRACK 1.2V < ViNL< 5.5V 0.8 x
. INL . VINL
Input Leakage Current
(CLK/SEL, ONA, ONB, 1 A
ONL, TRACK)
Internal Oscillator Frequency CLK/SEL = OUT 0.8 1.2 MHz
Oscillator Maximum Duty Cycle 79 90 %

Note 1: Operating voltage. Since the regulator is bootstrapped to the output, once started it will operate down to 0.7V input.

Note 2: The device is in startup mode when Vour is below this value (see Low-Voltage Startup Oscillator section). Do not apply full
load current.

Note 3: Supply current into the OUT and POUT pins. This current correlates directly to the actual battery-supply current, but is
reduced in value according to the step-up ratio and efficiency.

Note 4: Minimum recommended ISET voltage in normal mode is 0.625V.

Note 5: ONA, ONB, ONL have hysteresis of approximately 0.15 O Vour.

Note 6: Specifications to -40°C are guaranteed by design and not production tested.
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(Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT TRACK MODE EFFICIENCY vs. LOAD CURRENT
(Vout = +3.3V) (Vout = +5V) (VoutL = +2.85V)
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(Ta = +25°C, unless otherwise noted.)

LDO PSRR vs. FREQUENCY BOOST FOLLOWED BY LDO LINE TRANSIENT RESPONSE
(100Hz TO 1MHz) OUTPUT NOISE SPECTRUM (DC-DC)
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(Ta = +25°C, unless otherwise noted.)
LIGHT-LOAD SWITCHING WAVEFORMS

B: INDUCTOR CURRENT, 200mA/div, AC-COUPLED

(Vin = +2.4V, Vout = +3.3V, lour = 10mA) LINEAR-REGULATOR OUTPUT NOISE SWITCH CURRENT LIMIT vs. V|sgT
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PRODUCTION

3.3uH INDUCTORS CAPACITORS SCHOTTKY DIODES

AVX TPS series
Kemet T510 series
Sanyo POSCAP series

Motorola MBR0520L
Nihon EP10QY03

Coilcraft DS3316P

Surface Mount Coilcraft LPT3305

SOLTXVIN

4. goooo

SUPPLIER COUNTRY PHONE
AVX USA 843-448-9411
Coilcraft USA 847-639-6400
Kemet USA 810-287-2536

USA 408-629-4789
Motorola
Japan 81-45-474-7030
. USA 847-956-0666
Sumida
Japan 81-3-3607-3302

Note: Please indicate that you are using the MAX1765 when
contacting these component suppliers.
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INCHES MILLIMETERS
S— |~ DIM| MIN [ MAX | MIN [ MAX

A o6t |068 [155 | 173
” ” ” ” ” ” ” ks AL|.004 | .0098 |0102 | 0249
A\ !

QSOPEPS

A2| 0S5 061 1.40 155

B |.008 012 0.20 0.31
.0075 0098 | 0191 0.249
SEE VARIATIONS
H SENAN

ol Uuuut

025 BSC 0.635 BSC
230 | 244 [584 | 620
010 [o016 [025 [ 041
016 | 035 [041 | 089

SEE_VARIATIONS
0° [ 8 Jo [8

g [z|r|>|x|o Mmoo

“ ) ’ H

h X 45'*‘ [~— VARIATIONS:
J. A2 INCHES MILLIMETERS

1 I Al c MIN. | MAX. | MIN. | MAX.|N |
A F ‘ I 189 | 196 | 480 | 498 [16]anl
f 0020 | 0070 | 005 | 018

i f f I\ £ 337 |.344 | 856 | 874 |20[aB|

D .0S00 .0S50 1270 | 1.397
337 |.344 | 856 | 874 |24]Ac]
0250 | 0300 | 0635] 0762
386 |.393 | 980 |9.98 |egfan]
0250 | 0300 | 0635 | 0.762

L

S RACIREIZIE

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS, D/
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. /VI /J K I /VI

PRIETARY INFORMATION

3). CONTROLLING DIMENSIONS: INCHES. e
4>. MEETS JEDEC MO137. PACKAGE_OUTLINE, GSOP, 150, 025 LEAD PITCH
A e L e

1
21-0055 D /1

u
i
100 1,00 @
X a
3 21 . E
Lonnnnn % COMMON_DIMENSIONS %
I J % [MILLIMETER INCHE &
{ p U MIN, MA MIN, A =
Al — 110 043 o
1.00 Al 005 05 | 002 | 006 o}
H Y A 085 .95 | 033 037 3
b .19 .30 .007 012 =
| (| .19 .25 .007 .010
% c[ 0,090 20 | 0035 | 008
%?EDE‘%J J 10090 135 | 0035 | 0053
D|SEE VARIATIONS [SEE _VARIATIONS
TTT0TTT] TTOUTT0] imfon: s oDy
N X d
H| 6.25 650 246 256
I0P VIEW BOTTOM VIEW L 050 0.70 ‘020 028
SEE DETAIL A N SEEEE%/AFIA;IIDSNS SEEEVAFIAIT’LHNS
Er- Y X . . .
E\‘ & S 0° 5 0° 5
T [= i
===t P ; JEDEC VARTATIONS
T E MO-153 N MILLIMETERS INCHES
MIN. MAX. | MIN. MAX.
AC__[16D | 490 510 93 201
END VIEW X | 285 5 12 104
AD 20 I)i 6.40 6.60 252 260
o—o 400 | 434 S 171
%gg Tt AF 28D | 960 9.80
1 X | 535 S.65 211 222

L \E —ll c LEAD TIP DETAIL

= = |
i
DETAIL A BASE METAL
NOTES:! s
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 04Smm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER ~,
4. MEETS JEDEC DUTLINE MO-153 VARIATIONS- AC, AD, AF /VI /J K I /VI
5. “N* REFERS TO NUMBER OF LEADS
. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN 002" PROPRICTARY NTOATION
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP, 440 MM BODY, EXPOSED PAD
DATUM [-C-J; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPRENAL SOCURENT CONTRIL T o
DIRECTION INDICATED. 21-0108 a A

- = - : 169-0051 3-30-167 1
LEINTVINIBHRREH]  1e0 0332326101 FAX. (03)3232-6149
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