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MAX1703 95%
(PWM)
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1 3 NiCd/NiMH 1 25V 5.5V
2.5V 5.5V ( ) -SV)
2A 75mQ N MOSFET 0 0.7v 5.5V
140mQ P O (300uwW)
MAX1703 0 (300kHz)
[0)
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(PFM)
1pA 0 1pA
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MAX1703 16 SOP 0
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P
PART TEMP. RANGE PIN-PACKAGE
MAX1703ESE -40°C to +85°C 16 Narrow SO
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MAX1703

1 3

(1.5A)

DC-DC

ABSOLUTE MAXIMUM RATINGS

OUT, ON, AO, POK t0 GND ......coooviviiiiiiei . -0.3V to +6V
PGND t0 GND ..ot +0.3V
LXP, LXNto PGND ....coooiviiiiiiiie -0.3V to (VpouT + 0.3V)
POUT, CLK/SEL, AIN, REF, FB,

POKIN 10 GND......oooooviiiieiieicee -0.3V to (VouT + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

Narrow SO (derate 8.70mW/°C above +70°C) ............. 696mwW

Operating Temperature Range ...........cccccccoevenn. -40°C to +85°C
Junction Temperature...............c...oo....

Storage Temperature Range
Lead Temperature (soldering, 10S€C) ......c.ccovvvvieieenrnn. +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 = AIN = ON = POKIN = FB = PGND = GND, OUT = POUT, LXP = LXN, Vout = 5.3V (Note 1), Ta = 0°C to +85°C, unless

otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
DC-DC CONVERTER
Input Supply Range (Note 2) 0.7 5.5 \
Minimum Start-Up Voltage ILoAaD < TMA, Ta = +25°C (Note 3) 0.9 11 \
Frequency in Start-Up Mode Vout = 1.5V 40 140 300 kHz
Output Voltage VFB < 0.1V, CLK/SEL = OUT,
(Nofe 4) ° OFSB,LX < 1.1A VBATT = 3.7V 487 505 520 v
FB Regulation Voltage gi“ﬁasb'f 1":?%2;#5’35;?88:; say 121 124 1255 | v
FB Input Current VFB = 1.25V 0.1 20 nA
Output Voltage Adjust Range 2.5 55 V
Output Voltage Lockout Threshold (Note 5) 2.0 2.15 2.3 V
Load Regulation (Note 6) CLK/SEL = OUT, no load to full load -1.6 %
Supply Current in Shutdown ON=0uUT 0.1 20 PA
Supply Current in Low-Power Mode | CLK/SEL = GND (Note 1) 65 120 uA
Supply Current in Low-Noise Mode CLK/SEL = OUT (Note 1) 150 300 pA
DC-DC SWITCHES
POUT, LXP Leakage Current Vixp =0V, VouT = VON = 5.5V 0.1 20 pA
LXN Leakage Current VON = VLxN = Vout = 5.5V 0.1 20 pA
CLK/SEL = GND 0.14 0.25
. . N-channel
Switch On-Resistance CLK/SEL = OUT 0.075 0.13 Q
P-channel 0.13 0.25

. CLK/SEL = OUT 2200 2700 3200 mA

N-Channel Current Limit
CLK/SEL = GND 500 800 1100 mA

P-Channel Turn-Off Current CLK/SEL = GND 20 160 260 mA
POWER-GOOD COMPARATOR
POKIN Trip Level Rising VPOKIN 1225 1.250 1.275 \
POKIN Input Current VPOKIN = 0.7V -20 20 nA
POK Low Voltage :E:EEEESE; i ;B“UAA'X/%UJT:j'SV or 003 04 v
POK High Leakage Current Vout = VpPoK = 5.5V 0.01 1 PA

MAXIMN



1 3

(1.5A)
DC-DC

ELECTRICAL CHARACTERISTICS (continued)

(CLK/SEL = AIN = ON = POKIN = FB = PGND = GND, OUT = POUT, LXP = LXN, Vout = 5.3V (Note 1), Ta = 0°C to +85°C, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | CONDITIONS | MIN TYP MAX | UNITS
GAIN BLOCK
AIN Reference Voltage A0 = 20pA 1.237 1.25 1.263 \
AIN Input Current VaIN = 1.5V -30 30 nA
Transconductance 10pA < Ia0 < 100pA 5 10 16 mmho
AO Output Low Voltage VaIN = 0.5V, 1a0 = 100pA 0.1 0.4 \
AO Output High Leakage VaIN = 1.5V, Va0 = 5.5V 0.01 1 pA
REFERENCE
Reference Output Voltage IREF = OpA 1.237  1.250 1.263 \
REF Load Regulation -1pA < IReF < 50pA 5 15 mV
REF Supply Rejection 2.5V < VouT < 5.5V 0.2 5 mV
LOGIC INPUTS
ON, 1.2V < VouT < 5.5V (Note 7) 0.2VouTt
Input Low Voltage \
CLK/SEL, Vourt = 2.5V 0.2Vout
Input High Voltage ON, 1.2V < VouT < 5.5V 0.8Vout v
CLK/SEL, VouT = 5.5V 0.8VouTt
Logic Input Current ON, CLK/SEL -1 0.01 1 pA
Internal Oscillator Frequency CLK/SEL = OUT, VFg = 0.5V 260 300 340 kHz
Oscillator Maximum Duty Cycle CLK/SEL = OUT, VFB = 0.5V 80 86 90 %
External Clock Frequency Range 200 400 kHz
Minimum CLK/SEL Pulse Width 200 ns
Maximum CLK/SEL Rise/Fall Time 100 ns

ELECTRICAL CHARACTERISTICS

(CLK/SEL = AIN = ON = POKIN = FB = PGND = GND, OUT = POUT, LXP = LXN, VouT = 5.3V (Note 1), Ta = 0°C to +85°C, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 8)

PARAMETER | CONDITIONS I MIN TYP MAX | UNITS

DC-DC CONVERTER
VEB < 0.1V, CLK/SEL = OUT,

Output Voltage (Note 4) 0<lix< 1.1A, VBaTT = 3.7V 4.87 5.20 \

. Adjustable output, CLK/SEL = OUT,
FB Regulation Voltage 0<Iix < 1.1A, VOUT = 3.3V, VBATT = 2.2V 1.20 1.27 \
Output Voltage Lockout Threshold (Note 5) 2.0 2.3 \
Supply Current in Shutdown ON = 0uUT 20 LA
Supply Current in Low-Power Mode | CLK/SEL = GND (Note 1) 120 uA
Supply Current in Low-Noise Mode CLK/SEL = OUT (Note 1) 300 pA
W AXIW 3
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MAX1703

1

3 (1.5A)

DC-DC

ELECTRICAL CHARACTERISTICS (continued)

(CLK/SEL = AIN = ON = POKIN = FB = PGND = GND, OUT = POUT, LXP = LXN, Vout = 5.3V (Note 1), Ta = 0°C to +85°C, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 8)

PARAMETER ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
DC-DC SWITCHES
CLK/SEL = GND 0.25
) } N-channel
Switch On-Resistance CLK/SEL = OUT 0.13 Q
P-channel 0.25

o CLK/SEL = OUT 2200 3600 mA

N-Channel Current Limit
CLK/SEL = GND 500 1100 mA

POWER-GOOD COMPARATOR
POKIN Trip Level Rising VPOKIN 1.225 1.275 \
GAIN BLOCK
AIN Reference Voltage A0 = 20pA 1.23 1.27 Vv
Transconductance 10upA < 1a0 < 100pA 5 16 mmho
REFERENCE
Reference Output Voltage IREF = OpA 1.23 1.27 \
LOGIC INPUTS
Internal Oscillator Frequency CLK/SEL = OUT, VFB = 0.5V 260 340 kHz
Oscillator Maximum Duty Cycle CLK/SEL = OUT, VFB = 0.5V 80 92 %
Note 1: Supply current from the 5.05V output is measured between the 5.05V output and the OUT pin. This current correlates

Note 2:

Note 3:
Note 4:

Note 5:
Note 6:
Note 7:
Note 8:

directly to the actual battery supply current, but is reduced in value according to the step-up ratio and efficiency. Set
VouTt = 5.3V to keep the internal switch open when measuring the device operating current.

Minimum operating voltage. Since the regulator is bootstrapped to the output, once started it will operate down to a 0.7V
input.

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

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

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

Load regulation is measured from no-load to full load, where full load is determined by the N-channel switch current limit.
The ON input has a total hysteresis of approximately 0.15 x VouUT.

Specifications to -40°C are guaranteed by design and not production tested.
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DC-DC

(1.5A)

(VIN = +3.6V, VouT = 5V, Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT

EFFICIENCY vs. LOAD CURRENT

NO-LOAD BATTERY CURRENT

(Vour = 5V) (Vour = 3.3V) vs. INPUT VOLTAGE
100 s B 100 T 4 i T g
: TN e s LOW-POWER MODE |=
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MAX1703

1 3 (1.5A)
DC-DC

¢ )

(VIN = +3.6V, VouT = 5V, Ta = +25°C, unless otherwise noted.)

PEAK INDUCTOR CURRENT LIMIT

FREQUENCY vs. TEMPERATURE vs. OUTPUT VOLTAGE
340 e 35 e
330 g 30 PWM —
/
3 . | —
ES = 25
= 310 = Vour=5v s
- —~— ouT= =
o —— =
& 300 ———— E 20
8 T E
L
£ 20 3 15
280
L Vour =33V 10 LOW POWER (PFM)
270 =
260 05
40 20 0 20 40 60 80 100 25 30 35 40 45 50 55
TEMPERATURE (°C) OUTPUT VOLTAGE (V)

HEAVY LOAD SWITCHING LINE-TRANSIENT RESPONSE

MAX1703-08

2us/div 2ms/div
ILoAD = 1.5A, C7 = 0.47uF VinN=2.6V T0 3.6V, Vour IS AC COUPLED

POWER-ON DELAY
LOAD-TRANSIENT RESPONSE (PFM MODE)

MAX1703-10

Vour
(50mV/div)
1.0A
0.5A
0A
oms/div 1ms/div
Vout IS AC COUPLED Vin=2.6V T0 3.6V, Vour IS AC COUPLED

LOAD CURRENT = 0A TO 1.5A

MAX1703-09

Vour
(50mV/div)

MAX1703-11

Vout
(2V/div)

IIN
(0.2A/div)
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DC-DC

(1

.5A)

(

)

(VIN = +3.6V, VouT = 5V, Ta = +25°C, unless otherwise noted.)

GSM LOAD-TRANSIENT RESPONSE

MAX1703-12

DECT LOAD-TRANSIENT RESPONSE

MAX1703-13

| 100w 00w ;-
Vour Vour
(100mV/div) (100mV/div)
ILoAD ILoAD
(0.5A/div) (0.2A/div)
1ms/div 2ms/div
Vin =36V, Vour = 5V, Cour = 470uF, Vin = 1.2V, Vour = 3.3V, Cour = 470uF,
PULSE WIDTH = 577us, LOAD CURRENT = 100mA TO 1A PULSE WIDTH = 416us, LOAD CURRENT = 50mA TO 400mA
1 REF 0.22uF GND
5 FB Dual-Mode™ FB GND +5V GND
2.5V 5.5V
3 POKIN 1.250V 1%
4 ouT DC-DC IC
5 GND
AIN AO AIN AO
6 AIN 10mmho
’ AO VAN < VRer
8 POK VPOKIN < 1.250V N
e CLK/SEL = PFM 10%
* CLK/SEL = PWM
9 CLK/SEL
e CLK/SEL = CLK PWM
CLK/SEL = 0V
PWM 25%
10,12 PGND N MOSFET
11 LXN N LXP LXN
13,15 POUT P MOSFET LXN LXP POUT
14 LXP P MOSFET LXP LXN
16 ON / ON IC
Dual Mode

MAXIMN

EOLLIXVIN



MAX1703

(1.5A)
DC-DC

ouT T UNDERVOLTAGE LOCKOUT
IC POWER
PFM/PWM L out
215V CONTROLLER
START-UP
EN Q D o~{ P
ouT } OSCILLATOR
A}
o ON ROY |— EN Y
N T REFERENCE L
1.25V EN 0SC
REF REF | 300kHz 0~{ N
GND ouT 0SCILLATOR _
CLK/SEL | PEWPWM | pope L PGND
DUAL
B MODE/ FB
B
BOKIN COMPARATOR L pok
| N
_0_ |
reF— |+ MAXIV L
MAX1703
AN - — A0
GAIN ot
BLOCK |
REF + —
1.
MAX1703
MAX1703 RF
MAX1703
N MOS- 1 5A
FET P .
(300kHz) PWM 1
(POK) 16 SOP
( 1) 150mA
300pW
DC-DC 1 3 1pA
5V 2.5V 5.5V 2 MAX1703

MAX1703 0.9V(typ)

0.7v

MAXI N




3

DC-DC

(1.5A)

1.
INPUT OUTPUT OUTPUT
NO. OF CELLS VOLTAGE VOLTAGE CURRENT
V) V) (mA)
1 NiCd/NiMH 1.2 3.3 600
2.4 3.3 1400
2 NiCd/NiMH
2.4 5.0 950
3 NiCd/NiMH 3.6 5.0 1600
VBATT
_1+c1
B :I:100;LF
4.7uH
CLK/SEL
LXP, LXN
POUT
MAXIV
 MAX1703
O ouT
R3 AIN
- AQ
POKIN POK |—»
REF F8
R 3 PGND  GND

0.22uF
o

NOTE: HEAVY LINES INDICATE HIGH-CURRENT PATHS.

SIGNAL GROUND

POWER GROUND

2. MAX1703
MAX1703
FET
2
CLK

MAXIMN

PWM

P

(POK)

MOS-

2.
CLK/SEL MODE FEATURES
0 Low power Low supply current
Low noise,
! PWM high output current
External Clock Synchronized Low noise,
(200kHz to 400kHz) PWM high output current
DC-DC
2.5V 5.5V
N MOSFET
2
MOSFET
CLK/SEL PWM
(2
PWM
CLK/SEL MAX1703
(PWM)
PWM (300kHz)
MOSFET
PWM 1.5A
PWM
N
MOSFET ( 3
MOSFET
2
2.7A(typ)

EOLLIXVIN



MAX1703

(1.5A)

DC-DC

POUT

P
LXP
LXN
N
2.TATYP

CURRENT PGND
LiMIT

0SC

S D f{— LOGICHIGH

ERROR
COMPARATOR

FB

REF

800mA TYP
CURRENT
LIMIT

LML
3. PWM 4. PFM
PWM
MAX1703 CLK/SEL 80mA
200kHz 400kHz
IF
PWM
PFM MAX1703 140mQ
CLK/SEL MAX1703 =
PFM 5%
PWM
LX
PFM 80mA
150mA(max)
PWM
1%(typ) MAX1703 CMOS
PFM +25
1.1V
N MOSFET 2.15V N
( 4) PFM MOSFEET
(800mA typ)
N IC ouT
P 0.7V
2 2.3V(max)

10
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DC-DC

(1.5A)

MAX1703 1pA MAX1703 1.250V(1%)
REF 5mm
(ON'=Vour) 0.22uF GND
REF 50upA
1
MAX1703
(POK) P MOSFET
MAX1703 POK
POK I1mA
(POK) MOSFET
(POKIN) 1.25V Im
POK 10mmho 6
POKIN 10mV
POKIN OUT GND
5)
Fairchild ND5336P(RD5(ON) =
R3 = R4(VTH / VREF - 1) 270mQ)
VTH PFET Rps(on)
POKIN 20nA
R4 270kQ
)
IC POKIN 5mm (POK)
ViN v
IN
)
g BOOST
100uF
R
i 1: OUTPUT
— 47uH LINEAR
REGULATED
CLISEL LXP, LXN ouTPUT CosEL p | OUTPUT
. | T
POUT 2% 220uF pOUT T in
AMAXIM 20k —=
MAX1703 "’/,'/,;’)(’7‘7:)?" p
N o
our out
R3 AIN AN
= A0
POKIN A0
POKIN POK |—> POK |——
Rl i
REF FB
o I REF FB
c3 PGND___ GND R2 PGND  GND R
0'22”F;|; %7 SIGNAL GROUND 100k %7 SIGNAL GROUND
= VvV Vv _| PoweR GROUND = J_—_ POWER GROUND
NOTE: HEAVY LINES INDICATE HIGH-CURRENT PATHS. | —

5.

MAXIMN

(PWM

)
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MAX1703

(1.5A)

DC-DC

PRODUCTION INDUCTORS

CAPACITORS

DIODES

Sumida CDR125

Matsuo 267 series

Surface Mount
Coilcraft DO3316

Sprague 595D series

AVX TPS series

Motorola MBR0520L

Sanyo OS-CON series

Through Hole Sumida RCH654 series — . 1N5817
Nichicon PL series
4.
SUPPLIER PHONE FAX
USA: (803) 946-0690
OUT GND EB AVX (800 284975 | (8036263123
2.5V 5.5V 2
¢ 2) Coilcraft USA: (847) 639-6400 | (847)639-1469
R1 = R2(VouT/ VFB - 1) Matsuo USA: (714) 969-2491 (714) 960-6492
Vea( Motorola USA: (602) 303-5454 | (602) 994-6430
) 1.24V FB Samvo USA: (619) 661-6835 | (619) 661-1055
20nA R2 Y Japan: 81-7-2070-6306 | 81-7-2070-1174
( 270kQ ) Sumida USA: (847) 956-0666 (847) 956-0702
IC FB 5mm Japan: 81-3-3607-5111 | 81-3-3607-5144
MAX1703
4.7uH
N
0,
20% 5V 330pF 100mQ  ESR
( ) 1 3.3V
( ) 1 4704F 2  220uF 100mQ
ESR
C
3 CiN)
4
LX IC
MAX1703 1 2 NiCd
100uF  ESR
1N5817 MBRO520L( ) H
PEM OS-CON SP/CB
ESR
500mA LXN/LXP POUT ESR
IC
ESR
12 W AXI/W




0.22uF
REF GND OUT GND
-
0.22uF S .
—| oN Lep, Ly 1M
(bc-DC IC 5mm ) J; + P + Cout
4 ON MAXIMN 2 x 220uF
l; ™ MAX1703 l
+ 4 -
— L ouT
; L
pour 213
2.5V PFEM
7.
MAX1703 Con Ron
MOSFET
1
1) ON Vn (Con) ON GND (ICc
1MQ (Row) ( 7) RC ) MOSFET
ViN
ViN IC
Con
(Cout) 1075 Cout 440uF
Con= 4.7nF
2)
( ) (Cour) EMI
MAX1703
IC
3) IC PWM PWM
(CLK/SEL
= ) PFM
MAX1703 PCS FB 5mm
(PA)
(LX )
( 8)
DSP
RF MAX1703 EV

MAXIMN

13

EOLLIXVIN



MAX1703

14

fm < I+ CLK/SEL

L X pouT T PFM

e = 800mA(max)

MNAXAMN LD0s
MAX1703 MAX8865/MAXB866 CLK/SEL
L
PA
W RADIO TRANSISTOR COUNT: 554

= SUBSTRATE CONNECTED TO GND

8.

MAXIMN



DC-DC

(1.5A)

MAXIMN

E

100 A0 QT
H B0 08 HJ
D— ‘ 0°-8°
=TI, LJ%L%
INCHES  MILLIMETERS INCHES MILLIMETERS
MIN | MAX [ MIN | MAX MIN | MAX | MIN |[MAX | N [MSOL
A10.053]0.069] 1.35]1.7/5 0189 ]0.197 1480|500 |18 | A
A1/0.004 |0.010 | 0.10 |0.25 0.337]0.344|855|8.75|14| B
B|0.014 |0.019 035|049 0.386]0.394| 9.80]1000|16] C
C|0.007]0.010 | 019]0.25
e 0.050 1.27 NDTES
E 101250 |0.157 | 3.80[4.00 D&E DO NOT INCLUDE MOLD FLASH
H[0.228]0.244] 580[6.20 : P EXCERD, 1ome cogees s NaT
h|0.010 |0.020| 0.25]0.50 3, LEADS TO BE COPLANAR WITHIN
102mm (0047
L [0.016 10050 040127 4 CONTROLLING DIMENSION: MILLIMETER
5. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
AVNZKNLAVL | D)CKAGE FAMILY DUTLINE: SOIC

20 S GAIRUEL 1R SUNIVALE C4 5086 X ) 737 T3k
PROPRIETARY INFORMATION

o
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MAX1703

(1.5A)
DC-DC

16

NOTES
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