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PART TEMP. RANGE PIN-PACKAGE
MAX1705C/D 0°C to +70°C Dice*
MAX1705EEE -40°C to +85°C 16 QSOP
MAX1706C/D 0°C to +70°C Dice*
MAX1706EEE -40°C to +85°C 16 QSOP

*Dice are tested at Ta = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

ONA, ONB, FBLDO, OUT, POUT to GND
PGND to GND..
POUT to OUT... .
LX 10 PGND ..o -0.3V to (VpouT + 0.3V)
CLK/SEL, REF, FB, TRACK, LDO,

LBN, LBP, LBO to GND
LDO Short Circuit

-0.3V to (Vour + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.70mW/°C above +70°C)..........ccco.. 696mwW
Operating Temperature Range ............cccocveenenne -40°C to +85°C
Junction Temperature
Storage Temperature Range ..
Lead Temperature (soldering, 10sec)....

Continuous

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 = ViBp = 3.6V, CLK/SEL = FB = LBN = LBO = ONA = ONB = TRACK = GND, REF = open (bypassed with 0.22uF),
LX = open, 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
Minimum Start-Up Voltage Ta = +25°C, ILoAD < 1mA, Figure 2 0.9 11 Y
Minimum Operating Battery (Note 1) 07 v
Voltage
FB Regulation Voltage CLK/SEL = OUT 1.219  1.233 1.247 \Y
FB Input Current VEB = 1.5V 0.01 50 nA
OUT Adjust Range 25 5.5 \Y
MAX1705, OA < ILx < 0.5A;
Load Regulation MAX1706, OA < ILx < 0.25A, 0.65 1.25 %
CLK/SEL = OUT
OUT Voltage in Track Mode TRACK = Vi po > 2.3V Voo Vibo  Vibo v
+0.2 +03 +04
Frequency in Start-Up Mode fLx VpouT = VouT = 1.5V 40 150 300 kHz
Start-LlJ'p to Normal Mode (Note 2) 2.00 215 230 v
Transition Voltage
Supply Current in Shutdown lout ONA = GND, ONB = OUT, measure lout 1 20 HA
Supply Current in CLK/SEL = GND, VFB = VFBLDO = 1.5V,
Low-Power Mode lour no load 100 190 KA
Supply Qurrent in our CLIISEL = OUT VEB = VFBLDO = 1.5V, no load 180 360 HA
Low-Noise Mode FB = GND (LX switching) 2.1 mA
REFERENCE
Reference Output Voltage IREF = OpA 1.238 1.250 1.262 Vv
Reference Load Regulation -1pA < IRer < 50pA 4 15 mV
Reference Supply Regulation 2.5V <Vourt <5.5v 0.2 5 mV

MAXIMV
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ELECTRICAL CHARACTERISTICS (continued)

(VouT = VpouT = ViBp = 3.6V, CLK/SEL = FB = LBN = LBO = ONA = ONB = TRACK = GND, REF = open (bypassed with 0.22uF),
LX = open, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

90LTXVIN/SOLTXVIN

PARAMETER | sYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
DC-DC SWITCHES
POUT Leakage Current Vix =0V, VONB = VouTt = 5.5V 0.1 20 HA
LX Leakage Current Vix =0V, VONB = Vourt = 5.5V 0.1 20 HA
CLK/SEL = GND 0.23 0.45
) . N-channel, ILx = 100mA
Switch On-Resistance CLK/SEL = OUT 0.16 0.28 Q
P-channel, ILx = 100mA 0.27 0.50
MAX1705 1000 1280 1550
CLK/SEL = OUT
N-Channel MOSFET MAX1706 550 750 950
- ILim mA
Current Limit MAX1705 250 435 550
CLK/SEL = GND
MAX1706 250 435 550
P-Channel Synchronous- _
Rectifier Turn-Off Current CLK/SEL = GND 20 70 120 mA
LINEAR REGULATOR
FBLDO Regulation Voltage FBLDO = LDO, ILoaD = 1mA 1.238 1.250 1.262 Vv
FBLDO Input Current VFBLDO = 1.5V 0.01 50 nA
LDO Adjust Range 1.25 5.0 Vv
Short-Circuit Current Limit FBLDO = GND 220 300 500 mA
Dropout Resistance VeBLDO = 1V, ILpo = 200mA 0.5 1.2 Q
Load Regulation 10pA < ILpo < 200mA, FBLDO = LDO 0.4 1.2 %
Line Regulation 2.5V f Vour < 5.5V, FBLDO = LDO, 0.1 0.5 %
ILpo = 1mA
AC Power-Supply Rejection f = 300kHz 38 dB
Thermal Shutdown Hysteresis approximately 10°C 155 °C
LOW-BATTERY COMPARATOR
LBN, LBP Offset LBP falling -5 5 mV
LBN, LBP Hysteresis LBP rising 16 mvV
LBN, LBP Common-Mode ViBN = 0.5V and 1.5V (at least one input must
R 0.5 15 \
Input Range be within this range)
LBN, LBP Input Current ViBN = VLBP = 1V 0.01 50 nA
IsiINk = 1mA, VouT = 2.5V, LBP = GND,
LBO Output Low Voltage LBN = OUT 0.4 \Y
LBO High Leakage Vieo = Vout =5V 1 HA
CONTROL INPUTS
1.2V < Vout < 5.5V, ONA, ONB (Note 3) 0.2Vout
Input Low Level \%
Vourt = 2.5V, CLK/SEL, TRACK 0.2Vout
1.2V <V, < 5.5V, ONA, ONB (Note 3 0.8V
Input High Level out ( ) our \Y
Vourt = 5.5V, CLK/SEL, TRACK 0.8Vour
Input Leakage Current 1 A
(CLK/SEL, ONA, ONB, TRACK) H

M AXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vout = Vpout = VLBp = 3.6V, CLK/SEL = FB = LBN = LBO = ONA = ONB = TRACK = GND, REF = open (bypassed with 0.22uF),
LX = open, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Internal Oscillator Frequency CLK/SEL = OUT 260 300 340 kHz
External Qsm_llator 200 200 KHz
Synchronization Range
Oscillator Maximum Duty Cycle 80 86 920 %
Minimum CLK/SEL Pulse 200 ns
Maximum CLK/SEL 100 ns

Rise/Fall Time

ELECTRICAL CHARACTERISTICS

(VouT = VpouT = Viep = 3.6V, CLK/SEL = FB = LBN = LBO = ONA = ONB = TRACK = GND, REF = open (bypassed with 0.22uF),
LX = open, Ta = -40°C to +85°C, unless otherwise noted, Note 4.)

PARAMETER [ SYmBOL | CONDITIONS MIN  TYP  MAX | UNITS
DC-DC CONVERTER
FB Regulation Voltage CLK/SEL = OUT 1.215 1.251 \Y
OUT Voltage in Track Mode TRACK = OUT, ViLpo > 2.3V Vng * VLé’i oy
Start-p_p to Normal Mode 20 23 v
Transition Voltage
Supply Current in Shutdown lout ONA = 0V, ONB = OUT, measure lout 20 MA
Supply Current in _ _ _
Low-Power Mode lout CLK/SEL =0V, FB = FBLDO = 1.5V, no load 190 HA
Supply Current in CLK/SEL = OUT, VEg = VEBLDO = 1.5V,
Low-Noise Mode lout no load 360 WA
REFERENCE
Reference Output Voltage ‘ IREF = OpA 1.235 1.265 \%
DC-DC CONVERTER
CLK/SEL = 0V 0.45
. . N-channel, IL.x = 100mA
Switch On-Resistance CLK/SEL = OUT 0.28 Q
P-channel, ILx = 100mA CLK/SEL = OUT 0.50
MAX1705 1000 1700
CLK/SEL = OUT
N-Channel MOSFET MAX1706 550 950
s ILim mA
Current Limit MAX1705 250 570
CLK/SEL =0V
MAX1706 250 570
P-Channel Synchronous- _
Rectifier Turn-Off Current CLK/SEL =0V 20 120 mA
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ELECTRICAL CHARACTERISTICS (continued)

(Vout = Vpout = ViBp = 3.6V, CLK/SEL = FB = LBN = LBO = ONA = ONB = TRACK = GND, REF = open (bypassed with 0.22uF),

LX = open, Ta = -40°C to +85°C, unless otherwise noted, Note 4.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
LINEAR REGULATOR
FBLDO Regulation Voltage FBLDO = LDO, ILoaD = 1mA 1.233 1.268 \Y
FBLDO Input Current VEBLDO = 1.5V 0.01 50 nA
Short-Circuit Current Limit FBLDO = LDO = GND 220 600 mA
Dropout Resistance VEBLDO = 1V, IL.po = 200mA 1.2 Q
LOW-BATTERY COMPARATOR
LBN, LBP Offset LBP falling -5 5 mV
LBN, LBP Common-Mode LBN = 0.5V and 1.5V (at least one input must
e 0.5 15 \
Input Range be within this range)
LBO High Leakage LBO = OUT =5V 1 HA
CONTROL INPUTS
1.2V < Vour < 5.5V, ONA, ONB (Note 2) 0.15Vout
Input Low Level \Y
Vour = 2.5V, CLK/SEL, TRACK 0.15Vout
. 1.2V < Vour < 5.5V, ONA, ONB (Note 2) 0.85Vout
Input High Level \Y
Vour = 5.5V, CLK/SEL, TRACK 0.85Vout
Internal Oscillator Frequency CLK/SEL = OUT 260 340 kHz
External QSC{IIator 200 200 KHz
Synchronization Range

Note 1: Once the output is in regulation, the MAX1705/MAX1706 operate down to a 0.7V input voltage.

Note 2: The device is in start-up mode when VouT is below this value (see Low-Voltage Start-Up Oscillator section).
Note 3: ONA and ONB inputs have a hysteresis of approximately 0.15VouT.

Note 4: Specifications to -40°C to are guaranteed by design, not production tested.

M AXIN
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(Circuit of Figure 2, Ta = +25°C, unless otherwise noted.)

MAX1705 MAX1705 MAX1705
EFFICIENCY vs. OUTPUT CURRENT EFFICIENCY vs. OUTPUT CURRENT MAXIMUM OUTPUT CURRENT
(Vour = 3.3V) (Vour = 5V) vs. INPUT VOLTAGE
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(Circuit of Figure 2, Ta = +25°C, unless otherwise noted.)

LINEAR-REGULATOR

LINEAR-REGULATOR POWER-SUPPLY REGION OF STABLE C6 ESR
REJECTION RATIO vs. FREQUENCY vs. LOAD CURRENT
60 g 100 B
T~ < C6 = 22uF g
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g T \\ g C €2 = 22pF (FEED FORWARD)
£ 30 g & 1
I @
(&}
20 [—
Vout = 4V TO 5V STABLE REGION
Vipo =33V 0.1
10 IL.po = 200mA
C5=0.33uF
0 L L 0
100 1k 10k 100k 1M 10M 1 50 100 150 200 250 300
FREQUENCY (Hz
Q (Hz) MAX1705 LOAD CURRENT (mA)
NOISE SPECTRUM AT POUT
(Vout = 4.5V, V|N = 1.2V, 200mA LOAD)
=
3
2
=
= AN S 1 S I I N N I 6 I N B A W E A
[}
&
] o = ddalis
1k 10k 100k M 10M
FREQUENCY (Hz)
MAX1705
LINEAR-REGULATOR OUTPUT NOISE SPECTRUM
(Vipo = 3.3V, Vout = 4.5V, ViIN = 1.2V, ILpo = 200mA)
=
3
>
=4
8
& :
e |
=z
ov WEWWWIWM N ax ld il LN
1k 10k 100k M 10M

FREQUENCY (Hz)

M AXIN 7

90LTXVIN/SOLTXVIN



1030 00o0ooonnnn
goooooobpe-peooooonoonnnnonnn

MAX1705/MAX1706
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(Circuit of Figure 2, Ta = +25°C, unless otherwise noted.)

MAX1705
MAX1705 MAX1705 POWER-ON DELAY
LINE-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE (PWM MODE)
[_ g g € av
A H ] A : /_ 2 25v
‘ A & T 33V
. c —‘/,,..u—ﬁ/i = AT
B B z
200ps/div 200ps/div 200ps/div
lout = 0mA, Vout = 3.3V Vin=1.2V, Vour = 3.3V ViN=1.2V, LOAD =1kQ
A=V, 1.5V TO 2.0V, 200mV/div A =Vour, 50mV/div, 3.3V DC OFFSET A=0NA, 2V/div
B = Vour, 10mV/div, 3.3V DC OFFSET B = loyt, OMA TO 200mA, 200mA/div B =V|po, 2V/div
C =Vour, 2V/div
D = INDUCTOR CURRENT, 500mA/div
MAX1705
MAX1705 MAX1705 LINEAR-REGULATOR
PWM SWITCHING WAVEFORMS PFM SWITCHING WAVEFORMS OUTPUT NOISE
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ViN = 1.2V, Vour = 4.5V, Vipo = 3.3V, ILpo = 200mA Vin = 1.2V, Vour = 4.5V, Vi po = 3.3V, I po = 40mA VLpo IS AC COUPLED, 1mv/div
A= INDUCTOR CURRENT, 500mA/div A= INDUCTOR CURRENT, 500mA/div ILpo = 200mA
B = LX VOLTAGE, 5V/div B = LX VOLTAGE, 5V/div C5=0.33uF
C = Vour RIPPLE, 50m/div AC COUPLED C =Vout RIPPLE, 50mV/div AC COUPLED
D = Vi po RIPPLE, 5m/div AC COUPLED D =V po RIPPLE, 5mV/div AC COUPLED
C5=0.33uF C5=0.33uF
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INPUT 0.9V TO 3.6V
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SUPPLIER PHONE FAX
AVX USA: (803) 946-0690 | (803) 626-3123
(800) 282-4975

Coilcraft USA: (847) 639-6400 | (847) 639-1469
Matsuo USA: (714) 969-2491 | (714) 960-6492
Motorola USA: (602) 303-5454 | (602) 994-6430
Sanvo USA: (619) 661-6835 | (619) 661-1055
Y Japan: 81-7-2070-6306 | 81-7-2070-1174
Sumida USA: (847) 956-0666 | (847) 956-0702
Japan: 81-3-3607-5111 | 81-3-3607-5144
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