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MAX44259/MAX44260/MAX44261/MAX44263

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vpp to GND) ...oooovvviiiiiiiie -0.3V to +40V
All Other Pins........cccoooiiiii (GND - 0.3V) to (Vpp + 0.3V)
Short-Circuit Duration, OUTA,

OUTB to Either Supply Rail...........coocoiiiiiis 1s
Continuous Input Current (Any Pin) ..o 20mA

Differential Input Current.................
Differential Input Voltage (Note 1)
Continuous Power Dissipation (Tp = +70°C)
5-Pin SOT23 (derate 3.9mW/°C above +70°C)....... 312.6mW
8-Pin uMAX (derate 4.8mW/°C above +70°C)........ 387.8mW

1.8V, 15MHz. K%, {KIhFE.

HEFI/OZE M AR

8-Pin SO (derate 7.60mW/°C above +70°C)........... 606.1mW
14-Pin SO (derate 12.30mW/°C above +70°C)....... 987.7mW
14-Pin TSSOP (derate 10mW/°C above +70°C).....796.8mW
Operating Temperature Range ................cc...... -40°C to +125°C
Junction Temperature .........ccoocceeiiiiiieiie e +150°C
Storage Temperature Range................. ...-65°C to +150°C
Lead Temperature (soldering,10s)
Soldering Temperature (reflow) ..o,

Note 1: The amplifier inputs are connected by internal back-to-back clamp diodes. In order to minimize noise in the input stage,
current-limiting resistors are not used. If differential input voltages exceeding £1V are applied, limit input current to 20mA.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 2)

HMAX
Junction-to-Ambient Thermal Resistance (84) .....206.3°C/W
Junction-to-Case Thermal Resistance (0¢) .............. 42°C/W
SO-8
Junction-to-Ambient Thermal Resistance (84) ........ 132°C/W
Junction-to-Case Thermal Resistance (6)c) .............. 38°C/W
SO-14
Junction-to-Ambient Thermal Resistance (6ya) -......... 81°C/W
Junction-to-Case Thermal Resistance (6c) .............. 32°C/W

SOT23
Junction-to-Ambient Thermal Resistance (84) .....255.9°C/W
Junction-to-Case Thermal Resistance (6¢) .............. 81°C/W
TSSOP
Junction-to-Ambient Thermal Resistance (8y4) ..... 100.4°C/W
Junction-to-Case Thermal Resistance (6)c) .............. 30°C/W

Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vpp =30V, Vgnp = 0V, VNt = VIN- = Vpp/2, RL = 5kQ to Vpp/2, Ta = -40°C to +125°C, unless otherwise noted. Typical values at

Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage Range VoD Guaranteed by PSRR 2.7 36 V
Power-Supply Rejection Ratio PSRR Vpp = 2.7V 10 36V, Tp = +25°C 148 166 4B
(Note 4) Vpp = 2.7V to 36V, -40°C < Tp < +125°C 146

. - Tp = +25°C 0.42 0.55
Quiescent Current per Amplifier DD Rl = mA

-40°C < Tp < +125°C 0.60
Power-Up Time toN 20 us
DC SPECIFICATIONS
Input Common-Mode Range Vem Guaranteed by CMRR test (\866\15? (\1D5D) V
Common-Mode Rejection Ratio | yupr | vy = (Vanp - 0.05V) to (Vpp - 1.5V) 146 166 dB
(Note 4)
Input Offset Voltage (Note 4) Vos 1 5 v
www.maximintegrated.com/cn 2
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ELECTRICAL CHARACTERISTICS (continued)
(Vpp =30V, Vgnp = 0V, Vinge = VIN- = VDD/2, Rl = 5kQ to Vpp/2, T = -40°C to +125°C, unless otherwise noted. Typical values at

Ta = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Offset Voltage Drift o
(Note 4) TCVops 1 20 nv/°C
. Ta = +25°C 300 600
Input Bias Current (Note 4) s pA
-40°C < Ty < +125°C 1250
Ta = +25°C 600 1200
Input Offset Current (Note 4) los pA
-40°C < Ty < +125°C 2500
Open-Loop Gain (Note 4) AvoL | (Vgnp + 0.5V) < Vout < (VDD - 0.5V) 154 168 dB
Sinking 40
Output Short-Circuit Current Noncontinuous mA
Sourcing 30
Output Voltage L Vo A= 01O v
Hiput Yottage tow -40°C < Ty < +125°C 180 |
o Voo - (Vpp -
. Ta=+25°C 0.17)  0.13)
Output Voltage High VoH v %
_40° o DD -
40°C < Tp < +125°C 028)
AC SPECIFICATIONS
Input Voltage-Noise Density eN f=1kHz 9 nV/NHz
Input Voltage Noise 0.1Hz < f < 10Hz 117 nVp.p
Input Capacitance CIN 2 pF
Gain-Bandwidth Product GBW 5 MHz
Phase Margin PM CL = 20pF 60 Degrees
Slew Rate SR Ay = VNV, VouT = 4Vp.p 3.8 V/us
Capacitive Loading CL No sustained oscillation, Ay = 1V/V 300 pF
VouT = 4Vp.p: f=1kHz -96 4B
Ay = +1VV f = 20kHz 77
Total Harmonic Distortion THD
Vourt = 2Vp.p: f=1kHz -91 B
Ay = +1VIV f = 20kHz -76

ELECTRICAL CHARACTERISTICS

(Vpp =10V, Vgnp = OV, VN = ViN- = Vpp/2, Rl = 5kQ to Vpp/2, Ta = -40°C to +125°C, unless otherwise noted. Typical values at

Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
) - Ta = +25°C 0.42 0.55
Quiescent Current per Amplifier IbD Rl = mA
-40°C < Tp < +125°C 0.60
Power-Up Time toN 20 Us
www.maximintegrated.com/cn 3
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1.8V, 15MHz, 1K5iA. {KInFE.
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp =10V, VonDp = OV, VNt = VIN- = VpD/2, RL = 5kQ to Vpp/2, Tp = -40°C to +125°C, unless otherwise noted. Typical values at
Ta = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC SPECIFICATIONS
V _
Input Common-Mode Range Ve Guaranteed by CMRR test (\E)GC')\ISD) ( 1D5D) V
common-Mode Rejection Ratio | 5yipg | vy = (Van - 0.05) to (Vpp - 1.5V) 140 158 dB
(Note 4)
Input Offset Voltage (Note 4) Vos 1 5 pv
Input Offset Voltage Drift (Note 4) | TC Vpg 2.4 20 nV/°C
) Ta = +25°C 300 600
Input Bias Current (Note 4) s pA
-40°C < TA < +125°C 1100
Tpa = +25°C 600 1200
Input Offset Current (Note 4) los pPA
-40°C < Tp < +125°C 2200
Open-Loop Gain (Note 4) AvoL (Vgnp + 0.5V) <Vout < (Vpp - 0.5V) 144 164 dB
Sinking 40
Output Short-Circuit Current Noncontinuous - mA
Sourcing 30
Ta = +25°C 30 40
Output Voltage Low VoL mv
-40°C < TA < +125°C 60
. Voo- (Vpp -
_ Ta=+257C 0.06)  0.05)
Output Voltage High VoH v Vv
-40°C < T < +125°C bb =
0.09)
AC SPECIFICATIONS
Input Voltage-Noise Density eN f=1kHz 9 nV/NHz
Input Voltage Noise 0.1Hz < f < 10Hz 117 NVp p
Input Capacitance C|N 2 pF
Gain-Bandwidth Product GBW 5 MHz
Phase Margin PM CL = 20pF 60 Degrees
Slew Rate SR Ay = +1V/IV, Vout = 2Vp_p, 10% to 90% 3.8 V/us
Capacitive Loading CL No sustained oscillation, Ay = 1V/V 300 pF
= f=1kHz -92
Total Harmonic Distortion THD Vour = 2Vp-p, dB
Ay = VN f = 20kHz -76
Settling Time To 0.01%, VouT = 2V step, Ay = 1V/V 1 us

Note 3: All devices are 100% production tested at Tp = +25°C. Temperature limits are guaranteed by design.
Note 4: Guaranteed by design.

www.maximintegrated.com/cn 4
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(Vpp = 10V, Vgnp = 0V, Ving = VIN- = VDpD/2, RL = 5kQ to Vpp/2, Ta = -40°C to +125°C,

at Ta = +25°C.) (Note 3)
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1.8V. 156MHz., {K%iff. {KIh*E.

B /OIZE F K2
B T LR (5F)

(Vpp = 10V, Vgnp = 0V, Ving = VIN- = VDD/2, Rl = 5kQ to Vpp/2, Ta = -40°C to +125°C, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 3)
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(Vpp = 10V, Vgnp = 0V, ViNg = VIN- = VDD/2, RL = 5kQ to Vpp/2, Ta = -40°C to +125°C, unless otherwise noted. Typical values are
at Ta = +25°C.) (Note 3)

INPUT VOLTAGE NOISE vs. FREQUENCY INPUT VOLTAGE 0.1Hz TO 10Hz NOISE
85 o — . . — MAX44241 002
80 3 S T
75 g FOVUR VU SRS SUTUE STRTS SURS UTUE PRI SORTS PRI
~ 70 E : Lo : :
< 65 = T S R
Z 60 : S : :
._,_, 55 . . : . ! : . . N
45 ; Lo : : .
8 0 i pssgpvoiiippng 2000/iu
= 3% : L : :
g 30 ..... ......... ............ .............. ,,,,,
5 025 T T
2 . : . . ;
= /| HERE RN
B I
5 I
1 10 100 1k 10k 100k 1s/div
FREQUENCY (Hz)
SMALL-SIGNAL (100mVp-p) LARGE-SIGNAL (2Vp.p)
STEP RESPONSE vs. TIME STEP RESPONSE vs. TIME
MAX44241 t,u_u?_1 ; . . : - - . I{\AXMZ:H lgla_%-
B} T oel P
. " X 1 . : I
VIN VIN
50mV/div 1V/div
Vour 1 Vour
50mV/div 1V/div
1ps/div Tps/div
STABILITY vs. CAPACITIVE LOAD AND STABILITY vs. CAPACITIVE AND
SERIES ISOLATION RESISTANCE RESISTIVE LOAD IN PARALLEL POWER-UP TIME
100 r— - 100 MAX44241 toc25
== g 3 T s
[ STABLE S—— o 5 § S
N S 10 E:
10 ™ gﬁ
[}
a g ! UNSTABLE
= UNSTABLE o N
D =
[+ = N
w 2 01 [ESTBLE =
001 g bbb vinevogr=ov i
0.1 0.001 T
100 1k 10k 100k 100 1k 10k 100k
CAPACITIVE LOAD (pF) CAPACITIVE LOAD (pF)

www.maximintegrated.com/cn 7



MAX44259/MAX44260/MAX44261/VMIAX44263
1.8V. 156MHz., {K%iff. {KIh*E.

B /OIZE F K2
B T LR (5F)

(Vpp = 10V, Vgnp = 0V, ViNg = VIN- = VDD/2, RL = 5kQ to Vpp/2, Ta = -40°C to +125°C, unless otherwise noted. Typical values are

at Tp = +25°C.) (Note 3)
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