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ABSOLUTE MAXIMUM RATINGS

IN to GND -17Vto +17V
Continuous Output Current.. ....500MA
Output Short-Circuit DUration ............cccccovviiiiiiciiiins Infinite
SET, SHDN t0 GND ..ot -17Vto +17V
OUT to GND .3V to (VIN + 0.3V)

Continuous Power Dissipation (Note 1)
SO (derate 14.5mW/°C above +70°C) ........ccccvevrviernennnen. 1.2w

Note 1: See Operating Region and Power Dissipation section.

Operating Temperature Range
MAX1658ESA/MAX1659ESA ...

Junction Temperature
Storage Temperature Range .. .
Lead Temperature Range (soldering,

10sec)

...-40°C to +85°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 = 5V (MAX1658), VIN = 6V (MAX1659); CouT = 10uF; SHDN = IN; Ta = TmIN to Tmax; unless otherwise noted. Typical values are

at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range VIN SET = OUT 2.7 16.5 \Y
MAX1658, 3.20 3.30 3.40
SET = GND 5V <V|N £ 16.5V
Output Voltage VouT ! \%
OmA < ILoaD < 350mA MAX1659,
6V < ViN < 16.5V 48 500 515
Regulated Output
Voltage Range (Note 3) 1.25 16 v
Maximum Output Current louT(MAX) 350 mA
Current Limit ILim 900 mA
Supply Current I 30 60 HA
louT = 1ImA 2
Dropout Voltage (Note 4) AVpo MAX1658 650 1500 mV
louT = 350MA
MAX1659 490 875
) ] MAX1658, ViN = 5V to 16.5V 0.03
Line Regulation AVLNR %IV
MAX1659, V|N = 6V to 16.5V 0.05
Load Regulation AVLDR louT = OmMA to 350mA 0.003 %/mA
Startup Overshoot VOsH 0 %VouT
Output Noise en 10Hz to 100kHz 25 mVp-p
SHUTDOWN
Logic-Low Input VINLSHDN | 2.7V <V|N £16.5V 0.4 \%
Logic-High Input Threshold VINHSHDN | 2.7V < VIN £ 16.5V 2.0 \Y
Shutdown Input Bias Current ISHDN SHDN = GND or SHDN = IN 0.1 HA
Shutdown Supply Current IQSHDN SHDN < 0.4V 0.1 1 HA
Shutdown Exit Time tSTART Vourt = 5.0V 120 us
2 MAXI
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 5V (MAX1658), VIN = 6V (MAX1659); CouT = 10puF; SHDN = IN; Ta = TmIN to TmAx; unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

SET INPUT

SET Reference Voltage VSET louT = 10pA (Note 3) 1.174 1.210 1.246 \%
Ta = +25°C (Note 3) 0.01 0.025

SET Input Leakage Current ISET HA
Ta = +85°C (Note 3) 0.1

THERMAL PROTECTION

Thermal Shutdown Temperature TspD 165 °C

Thermal Shutdown Hysteresis ATsp 10 °C

Note 2: Specifications to -40°C are guaranteed by design, not production tested.
Note 3: Adjustable configuration only. ViN = 16.5V.
Note 4: The dropout voltage is defined as (VIN - VouT) when Vourt is 100mV below the value of Vour for ViN = VouT + 2V.

oooooo

(VIN = 5V (MAX1658), VIN = 6V (MAX1659); SHDN = IN; SET = GND; C|N = 0.1pF; Court = 10pF tantalum; Ta = +25°C; unless
otherwise noted.)

MAX1658 MAX1659
POWER-SUPPLY POWER-SUPPLY
REJECTION RATIO vs. FREQUENCY REJECTION RATIO vs. FREQUENCY
-10 5 -8 2
20 A g 16 SR
// 2 7 \\\ E
-30 Z N -24 y
- A 70 A AN R /
g 40 ’/ g 32 /
= .50 al = 40
2 ) 2
-60 -48
/ L
-70 -56 Brg
-80 ViN=5.2VT0 5.4V -64 ViN=6.15V T0 6.4V
Vour =33V Vour =5V
_90 Ll LU Ll Ll _72 Ll LU Ll Ll
10 100 1000 10k 100k 10 100 1000 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz)
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(VIN = 5V (MAX1658), VIN = 6V (MAX1659); SHDN = IN; SET = GND; Ci|N = 0.1pF; Court = 10pF tantalum; Ta = +25°C; unless
otherwise noted.)
NORMALIZED OUTPUT VOLTAGE MAX1658 QUIESCENT CURRENT
vs. LOAD CURRENT SUPPLY CURRENT vs. INPUT VOLTAGE vs. LOAD CURRENT
1.000 3 80 T o 140 2
Vour =33V
23 0998 N P W A iz :
E \ El N\ |1 — Z
Y svouru____ | = 1L = 100mA 2 § /
= & / = 80 7
L =1 40 o
o 3 Pt /]
50,994 | ot R
= 33vourPuT NN & %] /
5 \ @ L=oma] 3 4 P
S 0002 N ®
3 \\ 20
0.990 0 0
100 200 300 400 3 6 9 12 15 18 0 50 100 150 200 250 300 350 400
OUTPUT CURRENT (mA) INPUT VOLTAGE (V) LOAD CURRENT (mA)
DROPOUT VOLTAGE DROPOUT VOLTAGE MAX1658
vs. OUTPUT VOLTAGE vs. LOAD CURRENT LINE-TRANSIENT RESPONSE
2000 - 800 » - MA>§16‘58/5‘9TOC11
g 700 // 2 L
= 1500 i s ow g —
= EEI VOUT:3.3V// A f_ o r
& & 500 - o
= = / / T
S 1000 S 400 % , ross s e
5 5 / :
e 2 300 B R
5 Vour = 5.0V ; ;
& \. S / out
S 50 \ S 200 oo Ve ;
~——— | 100 /
IL = 350mA —— Vour=3.3V
0 0
3 6 9 12 15 100 200 300 400 100us/div
OUTPUT VOLTAGE (V) LOAD CURRENT (mA) A: INPUT VOLTAGE (1V/div), Vi = 6V (HIGH), Vi = 5V (LOW)
B: OUTPUT VOLTAGE (100mV/div)
MAX1659 MAX1658 MAX1659
LINE-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE LOAD-TRANSIENT RESPONSE
MAX1658/59TOC10 MAX1658/59T0C13 MAX1658/59T0C12
A _l_‘ ,,,,, L
Vour =5.0V i Vour =3.3V . Vour =5V
100us/div 200us/div 200us/div
A: INPUT VOLTAGE (1V/div), Vi = 7V (HIGH), Viy = 6V (LOW) A: OUTPUT VOLTAGE (100mV/div) A: OUTPUT VOLTAGE (100mV/div)
B: OUTPUT VOLTAGE (100mV/div) B: lout = 300mA (HIGH), louT = 40mA (LOW) B: lout = 300mA (HIGH), loyT = 40mA (LOW)
4 N AXIV
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(VIN = 5V (MAX1658), VIN = 6V (MAX1659); SHDN = IN; SET = GND; CiN = 0.1pF; Cout = 10pF tantalum; Ta = +25°C; unless
otherwise noted.)

MAX1658 OVERSHOOT AND MAX1659 OVERSHOOT AND

TIME EXITING SHUTDOWN TIME EXITING SHUTDOWN

MAX1658/59T0C14 MAX1658/59TOC1S
e - - e

3.3V

5] i) ¢ b ov A [

100us/div 100us/div
A: OUTPUT VOLTAGE (1V/div) A: QUTPUT VOLTAGE (2V/div)
B: SHDN PIN VOLTAGE (2V/div) B: SHDN PIN VOLTAGE (2V/div)

OUTPUT NOISE DENSITY

OUTPUT NOISE vs. FREQUENCY

104

MAX1658 TOCO:

108 S

102 = |

OUTPUT NOISE DENSITY (nVrms/VHz)
/]

Vour =5V -
lout = 165mA
L L L L

10

10 50k
FREQUENCY (Hz)

10ms/div
10Hz TO 100kHz NOISE, Vour = 5V (ImV/div), lour = 165mA
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