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ABSOLUTE MAXIMUM RATINGS

IN, OUT, SHDN, 3/5t0 GND........cocooovevorviieienen. -0.3V to +6V
CXP 1o GND ..ot .-0.3V to (VouT + 0.3V)
CXN 10 GND oo -0.3V to (VIN + 0.3V)

PGND to GND .....oooiiiiiiiiiceeee -0.3Vto + 0.3V
OUT Short Circuit to GND ... Continuous
IN-tO-OUT CUITENt ... 50mA

Continuous Power Dissipation (Ta = +70°C )

8-Pin uMAX (derate 4.1mW/°C above +70°C)

Operating Temperature Range

MAX1686EUA/MAX1686HEUA. ... -40°C to +85°C
Junction Temperature ...........ccoocovvii +150°C
Storage Temperature Range .............cccceeeevvennn, -65°C to +165°C
Lead Temperature (soldering, 10S€C) ......c.cccvvvvieiiennnn, +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

(VIN = VSADBN = 3.3V, 3/5 = GND, Cx = 0.22uF, Cout = 10uF (see Applications Information section to use smaller capacitors),
Ta = TMIN to Timax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Range 2.7 4.2 Vv
0o 1z 1o |
Charge pump enabled, | TA = +25°C 45 100
Quiescent Supply Current no load, 3/5 = GND Ta = -40°C to +85°C 150 PA
Charge pump disabled, no load, 3/5 = IN 3 10
Shutdown Supply Current VIN = 3.6V, SHDN = GND 0.1 5 pA
ViN = 2.7V 10 4.2V, MAX1686 455 475 525
OUT Output Voltage load = 0 to 12mA MAX1686H 4.75 5.00 5.25 %
3/5=IN VIN
IN-to-OUT Switch On-Resistance V35 = VIN = 3.0V 25 5 Q
OUT Discharge Switch On-Resistance | 3/5 = GND or IN, SHDN = GND 80 200 Q
OUT Short-Circuit Current 3/5=GNDor IN 20 100 200 mA
Logic Input Low Voltage SHDN, 3/5 0.5-V|N 0.3-V|N %
Logic Input High Voltage SHDN, 3/5 0.7-VIN 0.5-V|N %
Logic Input Leakage Current SHDN, 3/5 = GND or IN 0.1 1 LA
Ta = +25°C 800 1000 1200
Charge-Pump Frequency kHz
Ta =-40°C to +85°C 700 1300

Note 1: Electrical specifications are measured by pulse testing and are guaranteed for a junction temperature within the operating
temperature range, unless otherwise noted. Limits are 100% production tested at Ta = +25°C. Limits over the entire operat-
ing temperature range are guaranteed through correlation using Statistical Quality Control (SQC) methods and are not pro-

duction tested.
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(See Typical Operating Circuit, CiN = 0.47uF,
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MAX1686-15

MAX1686-18

& 000000@E0)
m (See Typical Operating Circuit, CIN = 0.47pF, Cx = 0.22uF, Cout = 10pF, VIN = 3.3V, Ta = +25°C, unless otherwise noted.)
m OUTPUT WAVEFORM
~ (ILoap = 1mA) LINE-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE
* : : oo | T l—-—g
E . (10mA/div Il i E| o
a Vour
m (20mV/div) -
Vour Vour
e (50mV/div) (50mV/div)
< 25ps/div 2.5ms/div 2.5ms/div
E 5V MODE, AC COUPLED, Vin =2.8V 10 3.3V, I o = 10mA, 5V MODE, ILoAD = 0 TO 10mA, 5V MODE, AC COUPLED
Cour = 10uF || 0.1uF AC COUPLED
START-UP WAVEFORM START-UP WAVEFORM 3V MODE T0 5V MODE
(3V MODE, Ry = 5002) (5V MODE, Ry = 500Q) WAVEFORM (R = 500Q)
SN S s [ =
(5V/div) (5V/div) (5V/div)
o R Vour Do TR ST
ST ST Y @iy et
Vour Vr [ Al b
(1v/div) (Av/div)
oV ov
250us/div 250us/div 250us/div
SHUTDOWN WAVEFORM SHUTDOWN WAVEFORM 5V MODE TO 3V MODE
(3V MODE, NO LOAD) (5V MODE, NO LOAD) WAVEFORM (NO LOAD)
SHON “""] Jo e ey 35 ;
GVIV) | e e e (5V/div) VATV —

Vour =
(Av/div) :

N Vo
VOUT FE N AR L AEEEATETRCRREALRERRRL (1V/d|V)
(1V/div) . S A
O [ T o
T o oW
1ms/div 1ms/div 500us/div

RL =500Q
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2 SHDN | 0000D00000D0000000SADN=GNDOOO00000000000000000000000000000000000
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4 GND goooog
5 PGND goooooooooooboooOooeNDODOOOOODOO
6 CXN goooooooooooooooooo
7 CXP goooooboooooobooooo
8 ouT gooooooooobbooooooeNDOOOOoooOooooo
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1. ggboooooobbooooon

oogdg
Vo | comeenT | VouT RIPPLE EFFICIENCY
s (mA) (mV) (%)
— 1 o 84.3
- m 0 86.2
33 1 60 695
33 10 60 705
36 1 80 63.2
36 10 80 638
42 1 120 523
42 10 120 52 1
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2. boggooooogaaad

VALUE PHONE
(uF) DESCRIPTION MFR. NUMBER
595D-series
110 47 tantalum Sprague (603) 224-1961
4.7 10 47 TPS-series AVX (803) 946-0690
tantalum
11010 267 series Matsuo | (714) 969-2491
tantalum
, TDK (847) 390-4373
0.047to0 2.2 | X7R ceramic
AVX (803) 946-0690
ooooo

TRANSISTOR COUNT: 840
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1. D&E DO NOT INCLUDE MOLD FLASH. PROPRIETARY INFORMATION
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3. CONTROLLING DIMENSION: MILLIMETERS. 8L uMAX PACKAGE OUTLINE DWG.
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