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Pin Configurations continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

ONA, ONB, OUT, AO, POK, LBO to GND.................. -0.3V, +6V Operating Temperature Ranges
PGND t0 GND .....oiiiiice e +0.3V MAX1700EEE, MAX1701EEE ... -40°C to +85°C
LXTOPGND ..ot -0.3V,VpouTt+0.3V Junction Temperature ..........cccccooviiiiiiiiiiiiiiee +150°C
CLK/SEL, AIN, REF, FB, LBP, LBN, POUT to GND Storage Temperature Range .............cccccooevvennn. -65°C to +160°C
VOUTHO.BY e Lead Temperature (soldering, 10S€C) ........ccccevvvvverrinnnn. +300°C
Continuous Power Dissipation (TaA=+70°C)

16-QSOP (Derate 8.30mW/°C above +70°C) ............... 667mwW

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 = ONA = ONB = FB = PGND = GND, OUT = POUT, VouTt = 3.6V (Note 6); MAX1701: AIN = LBN = GND, LBP = REF,
Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
DC-DC CONVERTER
Input Voltage Range (Note 1) 0.7 55 \
?”'\l'ggz';” Start-Up Voltage ILOAD < TMA, Ta = +25°C 09 11 v
Frequency in Start-Up Mode Vout = 1.5V 40 150 300 kHz
umiege ey |VEsO L SRRSO 2 T [ s sw |
o ogumionolage | ALt 0N SO <280 1o 1ass | v
FB Input Current VFB = 1.25V 0.01 20 nA
Output Voltage Adjust Range 2.5 55 \
%‘rf:;;/g'tage Lockout (Note 4) 20 215 2.3 v
Load Regulation (Note 5) CLK/SEL = OUT, No load to full load -1.6 %
Supply Current in Shutdown VONB = 3.6V MAX1700 01 20 PA
MAX1701 3 20
Supply Current in Low-Power CLK/SEL = GND (MAX1700) 35 70 A
Mode (Note 6) CLK/SEL = GND (MAX1701) 55 110 H
Supply Current in Low-Noise CLK/SEL = OUT (MAX1700) 125 250
Mode (Note 6) CLK/SEL = OUT (MAX1701) 140 300 WA
DC-DC SWITCHES
POUT Leakage Current Vix = 0V, Vout = 5.5V 0.1 20 pA
LX Leakage Current Vix = VONB = VouT = 5.5V 0.1 20 LA
CLK/SEL = GND 0.2 0.45
Switch On-Resistance N-ehannel CLK/SEL = OUT 013 028 Q
P-channel 0.25 0.5
o CLK/SEL = OUT 1100 1300 1600
N-Channel Current Limit mA
CLK/SEL = GND 250 400 550
P-Channel Turn-Off Current CLK/SEL = GND 20 120 mA
2 W AXI/W
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ELECTRICAL CHARACTERISTICS (continued)

(CLK/SEL = ONA = ONB = FB = PGND = GND, OUT = POUT, Vourt = 3.6V (Note 6); MAX1701: AIN = LBN = GND, LBP = REF,

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

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS

GAIN BLOCK (MAX1701)

AIN Reference Voltage a0 = 20uA 1.237 1.25 1.263 \

AIN Input Current VAIN = 1.5V -30 30 nA

Transconductance 10pA < Ia0 = 100pA 5 9 16 mmho

AO Output Low Voltage VaIN = 0.7V, Iao = 100pA 0.1 0.4 \

AO Output High Leakage VAIN = 1.5V, Va0 = 5.5V 0.01 1 pA

POWER GOOD (MAX1701)

Internal Trip Level Rising VourT, VFB < 0.1V 2.93 2.97 3.02 V

External Trip Level Rising VFB 1.1 112 1.14 \

POK Low Voltage IsINK = TmA, VouT = 3.6V or IsINK = 20pA, Vout = 1V 0.03 0.4 \

POK High Leakage Current Vout = VPok = 5.5V 0.01 1 uA

LOW-BATTERY COMPARATOR

LBN, LBP Input Offset LBP falling, 156mV hysteresis -5 +0.5 5 mV

LBN, LBP Common Mode To maintain input offset < £5mV (at least one input must

Range be within this range) 0.5 15 v

LBO Output Low Voltage IsINK = TmA, VouT = 3.6V or IsINK = 20pA, Vout = 1V 0.03 0.4 V

LBO High Leakage Vout = V1BO =5V 0.01 1 pA

LBN, LBP Input Current ViBp = ViBN = 1.5V 20 nA

REFERENCE

Reference Output Voltage IREF =0 1.237 1.250 1.263 \

REF Load Regulation -1pA < IREF < 50pA 5 15 mV

REF Supply Rejection 2.5V < Vout < 5V 0.2 5 mV

LOGIC AND CONTROL INPUTS

Input Low Voltage (Note 7) 1.2V < VouTt < 5.5V, ONA and ONB 0.2Vout v
2.5V < Vour < 5.5V, CLK/SEL 0.2Vout

Input High Voltage (Note 7) 1.2V < VouT < 5.5V, ONA and ONB 0.8Vout y
2.5V < Vout < 5.5V, CLK/SEL 0.8VouTt

Logic Input Current ONA, ONB, and CLK/SEL -1 1 pA

Internal Oscillator Frequency CLK/SEL = OUT 260 300 340 kHz

Oscillator Maximum Duty Cycle 80 86 90 %

E);tr?ér;al Clock Frequency 200 400 kHz

Minimum CLK/SEL Pulse Width 200 ns

Maximum CLK/SEL Rise/Fall

Time 100 ns

MAXIMN

LOLLEXVIN/OOLEXVIN



MAX1700/MAX1701

10300000000 (1A)

oooonoonoononnbe-DCOOOnn

ELECTRICAL CHARACTERISTICS (continued)

(CLK/SEL = ONA = ONB = FB = PGND = GND, OUT = POUT, VouTt = 3.6V (Note 6); MAX1701: AIN = LBN = GND, LBP = REF,
Ta = -40°C to +85°C, unless otherwise noted.) (Note 8)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
DC-DC CONVERTER
Output Voltage (Note 3) YngBUTaS;Vér%ﬁé SrEoLA:s?LLiTé X_B%TAT = 2.4V, includes load | 5 47 3.38 v
oo ioige | ese b SUSEL o e <20 o |
?r:th:Su;o\llgltage Lockout (Note 4) 20 03 N
Supply Current in Shutdown VONB = 3.6V 20 pA
Supply Current in Low-Power CLK/SEL = GND (MAX1700) 70 A
Mode (Note 6) CLK/SEL = GND (MAX1701) 110 H
Supply Current in Low-Noise CLK/SEL = OUT (MAX1700) 250
Mode (Note 6) CLK/SEL = OUT (MAX1701) 300 WA
DC-DC SWITCHES
CLK/SEL = GND 0.45
Switch On-Resistance N-ehannel CLK/SEL = OUT 0.28 Q
P-channel 0.5
o CLK/SEL = OUT 1100 1800
N-Channel Current Limit mA
CLK/SEL = GND 250 600
GAIN BLOCK (MAX1701)
AIN Reference Voltage a0 = 20pA 1.23 1.27 Vv
Transconductance 10pA < 1a0 < 100pA 5 16 mmho
POWER-GOOD (MAX1701)
Internal Trip Level Rising Vour, VFB < 0.1V 2.92 3.03 \
External Trip Level Rising VFB 1.1 1.14 \
LOW-BATTERY COMPARATOR (MAX1701)
LBN, LBP Input Offset LBP falling, 15mV hysteresis -5 5 mV
LBN, LBP Common Mode To maintain input offset < £5mV (at least one input must
Range be within this range) 0-5 15 v
REFERENCE
Reference Output Voltage IREF =0 1.23 1.27 \

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(CLK/SEL = ONA = ONB = FB = PGND = GND, OUT = POUT, Vout = 3.6V, MAX1701: AIN = LBN = GND, LBP = REF,
Ta = -40°C to +85°C, unless otherwise noted.) (Note 8)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
LOGIC AND CONTROL INPUTS

1.2V < VouTt < 5.5V, ONA and ONB 0.2Vout
Input Low Voltage (Note 7) \
2.5V < Vourt < 5.5V, CLK/SEL 0.2Vout
1.2V <V 5.5V, ONA and ONB 0.8V
Input High Voltage (Note 7) < YouT < ouT v
2.5V < Vout < 5.5V, CLK/SEL 0.8VouT
Logic Input Current ONA, ONB, and CLK/SEL -1 1 pA
Internal Oscillator Frequency CLK/SEL = OUT 260 340 kHz
Oscillator Maximum Duty Cycle 80 92 %
External Clock Frequency 200 400 KHz
Range

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

Note 2: Start-up is tested with the circuit of Figure 2.

Note 3: In low-power mode (CLK/SEL = GND), the output voltage regulates 1% higher than low-noise mode (CLK/SEL = OUT or
synchronized).

Note 4: The regulator is in start-up mode until this voltage is reached. Do not apply full load current.

Note 5: Load regulation is measured from no-load to full load where full load is determined by the N-channel switch current limit.

Note 6: Supply current from the 3.30V output is measured between the 3.30V output and 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. Set Vout
= 3.6V to keep the internal switch open when measuring the current into the device.

Note 7: ONA and ONB have hysteresis of approximately 0.15xVouT.

Note 8: Specifications to -40°C are guaranteed by design and not production tested.

ooooon
(Ta = +25°C, unless otherwise noted.)
MAX1701
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT SHUTDOWN CURRENT
(Vour = 3.3V) (Vour =5V) vs. INPUT VOLTAGE (V)
" T A I AL i g |
= /,::-N £ NG JHHF -1 1 NN § =
o fmsz |- Sz | INIEE % BeLl 2 g 60 A |
N LRI NN LN e V- 2.4 = A
Rllicy AN 80 Sy Lk = 50 /
= 80 ':"‘ ‘ H 41 = i J4HH / % / /
= T [ G =\ g 70 ':‘ ﬁ' I = 40 /' /
o L Lhl =12 2 /A 3 T=85% // 4
=] ' S 4TI =120 ][I = NS/
= 2 2 6 | s 30 ,
e . & w = /\
® 60 H = A T=-40C
Vin=0.9V 50 |&* T 20 e
b, & /
50 PRM ===~ 0 F PFM =-=-1 10 VA
PWM ——1} A — é/
JiE L 30 111 0

40

—

0.1 1 10 100 1000 0.1 1 10 100 1000 0 2 3 4 5 6
LOAD CURRENT (mA) LOAD CURRENT (mA) INPUT VOLTAGE (V)

MAXIMN 5

LOLLEXVIN/OOLEXVIN



MAX1700/MAX1701

10300000000 (1A)
0O00000000000DC-DCO0000

(TA

1.254

1.252

1.250

1.248

REFERENCE VOLTAGE (V)

1.246

1.244

ggd
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5°C, unless otherwise noted.)

REFERENCE VOLTAGE
vs. TEMPERATURE

MAX1700-04

¥

40

20 0 20 40 60 80 100
TEMPERATURE (°C)

REFERENCE VOLTAGE (V)

1.254

1.252

1.250

1.248
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1.244

START-UP INPUT VOLTAGE
vs. OUTPUT CURRENT

T T T
NO-LOAD START-UP:

21 T 1.0V AT -40°C
19 L 0.79AT+25°C

=
& 0.64V AT +85°C //’-7
2 17 |- CONSTANT-CURRENT LOAD —#/f
é Vour=3.3V ///
= 15 [ L=10uH
N | D1=MBRO520L //
= 13 /
oo
2 11 —
£ " ( Th=-40°C
% 09 L |
~Ta=+25°C
|
07 Th=85°C |
05 ‘
001 0.1 1 10 100
QUTPUT CURRENT (mA)

REFERENCE VOLTAGE

vs. REFERENCE CURRENT

FREQUENCY vs. TEMPERATURE
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PEAK INDUCTOR CURRENT
vs. OUTPUT VOLTAGE
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PFM
02 ‘

1000

HEAVY-LOAD SWITCHING WAVEFORMS
(Vour =3.3V)

Tus/div
Vin = 1.1V, lgyt = 200mA, Vout = 3.3V
A=LX VOLTAGE, 2v/div
B =INDUCTOR CURRENT, 0.5A/div
C = Vigur RIPPLE, 50mV/div, AC COUPLED

MAX1700-08

0A

25 3 35 4 45 5
OUTPUT VOLTAGE (V)

5.5

LINE-TRANSIENT RESPONSE

5ms/div

lout = 0mA, Vour =3.3V

A=V, 1.1V T0 2.1V, 1V/div
B = Vgur RIPPLE, 50mV/div, AC COUPLED

MAX1700-09

MAXIMV
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(Circuit of Figure 1, Ta = +25°C, unless otherwise noted.)

POWER-ON DELAY

LOAD-TRANSIENT RESPONSE (PFM MODE)

MAX1700-10 MAX1700-11

3.3V

2ms/div 5ms/div
A=Vony, 2V/div

B =Vour, 1V/div

C = INPUT CURRENT, 0.2A/div

Vin=1.1V, Vour=3.3V
A =LOAD CURRENT, 0mA TO 200mA, 0.2A/div
B =Vouyr RIPPLE, 50mV/div, AC COUPLED

DECT LOAD-TRANSIENT RESPONSE

GSM LOAD-TRANSIENT RESPONSE

MAX1700-13

MAX1700-12

3.3V

0A

1ms/div 2ms/div

LOLLEXVIN/OOLEXVIN

Vin =36V, Vout =5V, Cout = 440uF

A=Voyr RIPPLE, 200mV/div, AC COUPLED
B = LOAD CURRENT, 100mA TO 1A, 0.5A/div,

Vin=1.2V, Voyt = 3.3V, Cout = 440uF

A=Vgur RIPPLE, 200mV/div, AC COUPLED
B = LOAD CURRENT, 50mA TO 400mA, 0.2A/div,

PULSE WIDTH =577us PULSE WIDTH = 416us

NOISE SPECTRUM
(Vout = 3.3V, Vin = 1.2V, Rioap = 50Q)
2.7 <
E
=
E
&S
2
. |y
Um"ll""#-'f‘-*'ia i drraead bl L L LD e AL _l,_ _'-Il
0.1k 1k 10k 100k M
FREQUENCY (Hz)
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0.7V 70 5.5V

22uF
L1 < 10uH
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MNAXIMN MBRO520L

MAX1700  LX
MAX1701
CLK/SEL

OUTPUT

o
=
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+2x
POUT T o

ONA
ONB out

R1

o

REF FB
GND PGND

ADJUSTABLE
R2

0.22uF

E

1.3A CURRENT % PGND

LiMIT
0SC

L

02 0oooooooewMood)

Ul. dggogagad

NUMBER INPUT OUTPUT OUTPUT
OF CELLS |VOLTAGE (V)| VOLTAGE (V) |CURRENT (mA)
1 NiCd/NiMH 1.2 3.3 300
2 NiCd/NiMH 2.4 33 750
2 NiCd/NiMH 2.4 5.0 525
3 NlCd(N|MH 36 50 850
or 1 Li-lon
2. bgoooooo

CLK/SEL MODE FEATURES
0 Low Power Low supply current
1 PWM Low noise,

high output current

Low noise,
high output current

External Clock
(200kHz to 400kHz)

Synchronized
PWM
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NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS
2. MOLD FLASH OR PROTRUSIONS NOT TO

EXCEED .006"

|
Iy
Afl J

PER SIDE.

\

[0

e—l| L

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.

4. CONTROLLING DIMENSIONS: INCHES.

QSOP.EPS
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SEE VA

RIATIONS
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SEE VARIATIONS
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PROPRIETARY INFORMATION

TITLE:

APPROVAL

PACKAGE OUTLINE, QSOP, .150°, .025" LEAD PITCH

DOCUMENT CONTROL NO REV
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