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PART TEMP. RANGE PIN-PACKAGE

MAX687CPA 0°Cto +70°C 8 Plastic DIP

MAX687CSA 0°C to +70°C 8 SO

MAX687CUA 0°C to +70°C 8 UMAX

MAX687EPA -40°C to +85°C 8 Plastic DIP

MAXB87ESA -40°C to +85°C 8 SO
Ordering Information continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

Input Supply Voltage IN t0 GND ........ccccoovveviiinieieieeeee 12v
Terminal Voltages to GND
PFO (MAXB87) ....evoveveeeeereieeesenieenes -0.3V to Vout + 0.3V
PFO (MAX688/MAX689) -0.3Vto 12V
__All Remaining Pins ....... -0.3Vto V|N + 0.3V

PFO Sink Current ................
PFO Source Current (MAX687)........

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 9.09mW/°C above +70°C) ............ 727mW

SO (derate 5.88mW/°C above +70°C)........cccccveruveennnn 471mW

UMAX (derate 4.1mW/°C above +70°C) ........c.cccuvenneen. 330mwW
Operating Temperature Ranges

0°Cto +70°C
...-40°C to +85°C
.-65°C to +165°C

MAX68_C_A
MAX68_E_A ...
Storage Temperature Range ..
Lead Temperature (soldering, 10sec)....

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 = 3.8V, SHDN = V|n (MAX688/MAX689), R = 0Q, C1 = 2.2uF, C2 = 10uF, C3 = 10nF, Ta = TMIN to TmaAX, unless otherwise

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

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX |UNITS
LINEAR REGULATOR
Supply Voltage VIN (Note 1) 2.7 11.0 \Y
ViN = 3.8V, IBaASE = 1ImA 3.2 3.3 34
MAX687/MAX688 3.8V < VN <11.0V,
1pA < IBASE < 10mA 3.13 33 347
Output Voltage Vourt Vv
VIN = 3.5V, IBaSE = 1mA 2.9 3.0 3.1
MAX689 3.5V <ViN<11.0v,
1pA < IgASE < 10mA 2.85 3.0 3.15
Dropout Voltage (Note 2) VIN - VouT | PNP = FZT749, ILoaD = 200mA, C2 = 20uF 40 mv
MAX687/MAX688 3.8V<VIN<11.0V, 0.4 1.4
IBASE = ImA
Line Regulation mV/V
MAX689 3.5V S_V|N <11.0V, 0.4 14
IBASE = ImA
Load Regulation 1pA < IBASE < 10mA 45 60 mV
On 150 250
VIN = 3.8V,
Supply Current oD | PNP = FZT749, fﬂtzr)‘(‘éggm R 11 25 HA
no load
Shutdown <0.02 1
BASE Sink Current IBASE VBASE = VIN - 1V 10 20 40 mA
" L Rg is connected from BASE to BLIM (Q), 70 100 130
Base-Current Limit R = 0Q to 100Q RE+5Q Re+50 Rs+50| ™
Start-Up Time (Note 3) 300 us
Start-Up Overshoot 2 %
Load Capacitance Cc2 PNP = FZT749, ILoaD = 100mA (Note 4) 10 uF
2 NAXIV
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 3.8V, SHDN = V|N (MAX688/MAX689), Rg = 0Q, C1 = 2.2uF, C2 = 10pF, C3 = 10nF, Ta = TMIN to TMAX, unless otherwise
noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX |UNITS
MAX687: ON, PFO, SHDN
CE(ODMTZ:‘%?;?;? Voltage Below ch:i . Falling Vout, comparators monitor VouT 110 170 mV
PFO Hysteresis 7 mV
;ng\?vo\\;\;r;:hreshold Voltage VpFT - Vsp| Falling Vour, comparators monitor VouT 20 70 mvV
Shutdown Threshold Voltage Vsp Falling Vout, comparators monitor VouT 2.96 \%
PFO Output Voltage High VOH ISOURCE = 50pA, part on, ViN = 2.7V Vour-0.3 Y
PFO Output Voltage Low VoL ISINK = 1.2mA, VN = 2.7V 0.06 0.3 Vv
ViH Qutput turns on 1.0
ON Threshold Voltage - Y
ViL Output remains off 0.2
ON Input Leakage Current 0.2 100 nA
MAX688/MAX689: SHDN, PFO
PFO Threshold Voltage VPET Falling Vour, com- MAXG8S 307 3.13 3.19 v
parators monitor VouTt | MAX689 2.77 2.85 2.89
PFO Hysteresis 7 mv
VsoN On, SHDN falling 1.25
SHDN Threshold Voltages Vssy Standby 1.0 1.2 Y
Vssb Shutdown 0.2
SHDN Hysteresis Rising SHDN, standby - on 70 mv
SHDN Input Current V SHDN = 1.23V -25 25 nA
PFO, SHDN Transient Rejection Glitch immunity 100 us
PFO Output Voltage Low VoL ISINK = 1.2mA, VIN = 2.7V 0.06 0.3 \Y
PFO Off Leakage Current V PFO = 11V, V SHDN > 1.25V 1 WA
X 10Hz < f < 10kHz, IL.oaD = 200mA 66
Output Noise Voltage en UVRMS
10Hz < f < 1MHz, ILoaD = 200mA 105

Note 1: Minimum VN for regulated Vout depends on the characteristics of the external PNP transistor, and on the load. The refer-
ence and comparators are functional down to the minimum voltage specified, but the output may not be in regulation.

Note 2: Dropout voltage is defined as VIN - VouT when Vourt is 50mV below its value at VIN = VNOM + 1V.

Note 3: The start-up time specification is the time taken from ON or SHDN rising to BASE sinking current. Vour rise time is longer
and is a function of load capacitance, C2, and load resistance, RL.

Note 4: Minimum load capacitance is a function of RL.. Minimum C2 = 10yF for loads up to 100mA and 1pF/10mA for higher loads.
ESR of C2 should be no larger than 1/100 of RL. Guaranteed by design.

Note 5: The nominal output voltage, VNowm, is defined under the default conditions of testing: ViN = 3.8V, IBASE = 1mA, Ta = TMIN to TMAX.

M AXIN
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(Circuits of Figures 1 and 2, VIN = 5V, Q1 = FZT749, Ta = +25°C, unless otherwise noted.)
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OUTPUT VOLTAGE DISTRIBUTION

328722

3.28365

0.30

0.25

0.20

0.15

0.10

0.05

g
0 5 100 150 200 250
NUMBER OF UNITS
DROPOUT VOLTAGE
vs. LOAD CURRENT
01 =FZ1749
Rg=0Q // H
//
/ '/
ya
A
// OBSERVE MAXIMUM POWER
DISSIPATION LIMIT OF
. d EXTERNAL PASS TRANSISTOR,
0 200 600 1000 1400 1800
LOAD CURRENT (mA)
GND CURRENT vs. DROPOUT VOLTAGE
:
300mA LOAD
——
100mALOAD
| | 1omALOAD
0 01 02 03 04 05 0607 08 09 10

Vin - Vour (V)

OUTPUT VOLTAGE (V)

Vin - Vour (V)

GND CURRENT (mA)

3.32145
3.31920
3.31696
331472
3.31248
3.31024
3.30800
3.30576
3.30352
330128
3.29904
3.29679
3.29455
329231
3.29007
3.28783

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

MAX688

OUTPUT VOLTAGE DISTRIBUTION

MAXG87/9-01

MAXGS7/9-5

0 50 100 150 20 250
NUMBER OF UNITS
DROPOUT VOLTAGE
vs. LOAD CURRENT
(Rn‘:gN‘zgm‘
[ 912w /
|
//
0 200 400 600 80 1000
LOAD CURRENT (mA)

GND CURRENT vs. DROPOUT VOLTAGE

300mA LOAD
T——
100mA LOAD —
\ [ [ fomA[0AD
01 2 3 4 5 6 7 8
Vin - Vour (V)

MAYGB7/9-8

OUTPUT VOLTAGE (V)

GND CURRENT (mA)

SUPPLY CURRENT (1A)

MAX689

OUTPUT VOLTAGE DISTRIBUTION

3.01595 H
301420 i
3.01245 =
3.01071
3.00896
3.00721
3.00547
3.00372
3.00198
3.00023
2.99848
2.99674
2.99499
2.99324
2.99150
2.98975
50 100 150 200 250
NUMBER OF UNITS
GND CURRENT
vs. LOAD CURRENT
6 g
/ H
5 // :
4 //
. /
2 //
1 //
0
0 200 400 600 800 1000 1200
LOAD CURRENT (mA)
NO-LOAD SUPPLY GURRENT
vs. TEMPERATURE
146 N
2
o g
142 RN
\\
140 \
138 \
136 \
134 \
132 \
130 \
128 AN
126
-85 -25 0 25 50 75 100 125

TEMPERATURE (°C)

MAXIN




ooooooon
ooooooooonon

goooomoog

(Circuits of Figures 1 and 2, VIN = 5V, Q1 = FZT749, Ta = +25°C, unless otherwise noted.)
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MAX687/MAX688/MAX689
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Oz2a.00000

O2b.00000000000O00O0OOO

0000 ooo 0ooo A |COUNTRY | TELEPHONE FAX
poooo Central USA | (516) 435-1110 | (516) 435-1824
Semiconductor
2670000 Matsuo
— Matsuo USA  |(714) 969-2491 | (714) 960-6492
FOs000000000 | Nichicon oooo
Motorola USA  |(602) 244-3370 | (602) 244-4015
50500000000 | Sprague
USA  |(708) 843-7500 | (708) 843-2798
os-coNOonood Nichicon
Sanyo +81-7-5231- | +81-7-5256-
ODESROODDOO 0ooooo Japan Y, 4156
LXFOODOO United Chemi-Con USA | (619) 661-6835 | (619) 661-1055
0Oooooooooo Sanyo Japan +81-7-2070- | +81-7-2070-
ZTX749 Zetex 6306 1174
T1Pa2 Vororola Sprague USA  |(603) 224-1961 | (603) 224-1430
oooooo United
2N4403 Motorola Chemi-Con USA  |(714) 255-9500 | (714) 255-9400
2N2907A Motorola
USA  |(516) 543-7100 | (516) 864-7630
CMPT2907A Central Semiconductor Zetex
UK ¥44-61-627- | +44-61-627-
PZT2907AT1 Motorola oooo 5105 5467
FZT749 Zetex
10 INAXIMN
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PART TEMP. RANGE PIN-PACKAGE

MAX688CPA 0°C to +70°C 8 Plastic DIP
MAXG688CSA 0°C to +70°C 8 SO
MAX688CUA 0°C to +70°C 8 UMAX
MAXG688EPA -40°C to +85°C 8 Plastic DIP
MAXG88ESA -40°C to +85°C 8 SO
MAXG689CPA 0°C to +70°C 8 Plastic DIP
MAX689CSA 0°C to +70°C 8 SO
MAX689CUA 0°C to +70°C 8 UMAX
MAXG89EPA -40°C to +85°C 8 Plastic DIP
MAXG689ESA -40°C to +85°C 8 SO

M AXIN

TRANSISTOR COUNT: 386
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MAX687/MAX688/MAX689

ooooooon
ooooooooonon

gopood
o INCHES MILLIMETERS
MIN | MAX | MIN | MAX
¢ A [ 0036 | 0044 | 091 1.11
[ proprep— N c o AL | 0.004 | 0008 | 0.10 | 0.20
[ 11 4 IE:\L#J 0.010 | 0.014 | 0.25 | 0.36
o 0.005 | 0007 | 0.13 | 0.8
T 0.116 | 0.120 | 2.95 | 3.05

0.116 | 0.120 2.95 3.05
0.0256 0.65
0.188 | 0.198 4.78 5.03
0.016 | 0.026 0.41 0.66
0° 6° 0° 6°
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C} 8-PIN pMAX
MICROMAX SMALL OUTLINE
] PACKAGE
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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