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No. OF SHUTDOWN | OPTIMIZED SINGLE
PART .
AMPS MODE FOR
MAX4180 1 Yes Ay =2 OUT[Z ]ﬂ Vee
MAX4181 1 Yes MAXIMN
Ayz1 MAX4180 __
MAX4182 2 No pvo2 vee [2| wmaxaisr | 5] sron
MAX4183 2 Yes Ay =2
MAX4184 2 No Av=z1 W+[€ E]'M
MAX4185 2 Yes Ay=1
MAX4186 4 No Ay =2 SOT23-6
MAX4187 4 No Av=1 Pin Configurations continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) «eeeeiieeeieeiiiiiee it 12v
Analog Input Voltage............ccceue... (VEg - 0.3V) to (Vcc + 0.3V)
Differential Input Voltage............ccocceeriiiniiinicccen +2V
SHDN Input Voltage .........ccccvevuneenne (VEg - 0.3V) to (Vcc + 0.3V)

Short-Circuit Duration (OUT to GND, Vcc or VEEg).....Continuous
Continuous Power Dissipation (Ta = +70°C)
6-Pin SOT23 (derate 7.10mW/°C above +70°C)........... 571mwW

8-Pin SO (derate 5.88mW/°C above +70°C)
10-Pin uMAX (derate 5.60mW/°C above +70°C)
14-Pin SO (derate 8.33mW/°C above +70°C)
16-Pin QSOP (derate 8.30mW/°C above +70°C)
Operating Temperature Range ...........ccccoceeeneee.
Storage Temperature Range.............
Lead Temperature (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.

DC ELECTRICAL CHARACTERISTICS—Dual Supplies

(Vce = +5V, VEE = -5V, V|N+ = 0V, SHDN = 3V; Ta = TmiN to TmAax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Voltage Range Vewm Guaranteed by CMRR test +3.6 +3.9 \
Input Offset Voltage Vos Vewm = 0V +1.5 +7 mvV
Input Offset-Voltage Drift TCvos +12 uv/ec
Input Offset-Voltage Matching MAX4182-MAX4187 +1 mV
Input Bias Current
(Positive Input) I8+ 1 7 WA
Input Bias Current
(Negative Input) le- 1 12 WA
Input Resistance
(Positive Input) RIN+ -3.6V < V|N+ £ 3.6V, -1V < (VIN+ - VIN-) €1V 250 800 kQ
Input Resistance
(Negative Input) RIN- 160 Q
Common-Mode Rejection Ratio | CMRR -3.6V<Vcm £ 3.6V -50 -58 dB
) RL = 1kQ, VouTt = £3.6V 0.8 3.0
Open-Loop Transresistance TR MQ
RL = 150Q, Vour = 2.5V 0.3 0.9
RL = 1kQ +3.75 +4.0
Output Voltage Swing Vsw RL = 150Q +3.0 +3.3 \Y
RL =100Q +3.0
Output Current louTt RL = 30Q +32 +60 mA
Output Short-Circuit Current Isc +80 mA
Output Resistance Rout 0.2 Q
Disabled Output Leakage louT(orF) | SHDN < Vi, Vour < 3V (Notes 2, 4) +01 60 | pA
SHDN Logic Low Threshold VL (Notes 3, 4) Vce - 3.0 Y
SHDN Logic High Threshold VIH (Notes 3, 4) Vce - 2.0 \
2 INAXIMW
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DC ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(Vce =+5V, VEE = -5V, V|N+ = 0V, SHDN = 3V; Ta = TmiN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SHDN Logic Input Bias Current IIN VEEg < SHDN < Ve (Note 4) +0.1 +2.0 pA
Positive Power-Supply _ _
Rejection Ratio PSRR+ | VEg =-5V, Vcc = 4.5V t0 5.5V 60 71 dB
Negative Power-Supply ) _ _ )
Rejection Ratio PSRR Vcc =5V, VEg = -4.5V to -5.5V 53 62 dB
Operating Supply Voltage Vce/VEE +2.25 +5.50 \

i MAX418 _EUT 1.0 1.3
Qwescen_t_SuppIy Current Is RL = | mA
per Amplifier All other packages 1.0 1.2
Shutdown Supply Current e _
per Amplifier Is(orF) | SHDN =0V, R = = (Note 4) 135 180 HA

DC ELECTRICAL CHARACTERISTICS—Single Supply

(Vcec = +5VY, VEE = 0V, V|n+ = 2.5V, SHDN = 3V, RL to Vcc/2; Ta = TmIN to Tmax, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
1.3to l.1to
Input Voltage Range Vewm 37 39 \Y
Input Offset Voltage Vos Vcm = 2.5V +15 +7 mV
Input Offset Voltage Drift TCvos +12 uv/°C
Input Offset Voltage Matching MAX4182-MAX4187 +1 mV
Input Bias Current
(Positive Input) B+ 1 7 HA
Input Bias Current
(Negative Input) le- 1 12 WA
Input Resistance
(Positive Input) RiN+ 1.3V VIN+ 3.7V, -1V £ (VIN+ - VIN-) £ 1V 250 800 kQ
Input Resistance
(Negative Input) RIN- 160 Q
Common-Mode
Rejection Ratio CMRR 1.3V<Vcm<3.7V -50 -58 dB
Open-Loop RL = 1kQ, VouTt = 1.2V to 3.8V 0.8 2.5
. TR MQ
Transresistance RL = 150Q, Vourt = 1.4V to 3.6V 0.275 0.9
_ 1.15t0 1.0to
RL=1ka 385 4.0
. _ 1.35t0 1.2to
Output Voltage Swing Vsw R =150Q 365 38 \Y
_ 1.3to
RL =100Q 37

MAXIMN 3
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DC ELECTRICAL CHARACTERISTICS—Single Supply (continued)

(Vcc = +5V, VEE = 0V, V|N+ = 2.5V, SHDN = 3V, R to Vcc/2; Ta = TmiN to Timax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

per Amplifier

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Current louT RL =30Q +18 +30 mA
Output Short-Circuit Current Isc +50 mA
Output Resistance Rourt 0.2 Q
Disabled Output SHDN < V)L, 1.2V £ VoyuTt < 3.8V
Leakage Current lout(orF) (Notes 2, 4) 01 4.0 HA
I ] Vce -
SHDN Logic-Low Threshold ViL (Notes 3, 4) 30 Vv
_— = . . Vce -
SHDN Logic-High Threshold ViH (Notes 3, 4) 50 \Y
SHDN Logic Input Bias Current IIN 0V < SHDN < Vcce (Note 4) +0.1 +2.0 HA
Power-Supply Rejection Ratio PSRR Vcc =4.5Vto 5.5V 60 71 dB
Operating Supply Voltage Vce 45 5.5 \

i MAX418_EUT 1.0 1.25
Qwescen_t_Supply Current Is RL = o _ mA
per Amplifier All other packages 1.0 1.2
Shutdown Supply Current IsoFF) | SHDN = 0V, Re = o (Note 4) 135 180 | pA

AC ELECTRICAL CHARACTERISTICS—Dual Supplies (MAX4180/4182/4183/4186)

(Vcec = +5V, VEg = -5V, VN = 0V, SHDN = 3V, Ay = +2V/V; see Table 1 for RF and Rg values; Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
_Sj i i R =1kQ 180 245
Small-Signal -3dB Bandwidth BWss <0.5dB peaking L MHz
(Note 5) RL=150Q 190
Large-Signal -3dB Bandwidth BW.s Vourt = 2Vp-p, RL = 1kQ 150 MHz
i RL = 1kQ 30 70
Bandwidth for 0.1dB Flatness BWo.1dB L MHz
(Note 5) RL = 150Q 70
Rising edge 340 450
Slew Rate (Note 5) SR VouTt = 2V step, RL = 1kQ - Vlius
Falling edge 315 420
Settling Time to 0.1% ts VouTt = 2V step, RL = 1kQ 20 ns
Rise/Fall Time tr, tF Vourt = 2V step, RL = 1kQ 5 ns
Spuri Free D icR SFDR f 5MHz, V 2V RL=1ka 3 dB
urious-Free Dynamic Range = z, = - c
p y g C ouT p-p RL = 1500 57
L . RL = 1kQ -83
Second Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
RL =150Q -68
. L . RL = 1kQ -73
Third Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
R =150Q -57

MAXIMN
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AC ELECTRICAL CHARACTERISTICS—Dual Supplies (MAX4180/4182/4183/4186) (cont.)

(Vce = +5V, VEE = -5V, VN = 0V, SHDN = 3V, Ay = +2V/V; see Table 1 for RF and Rg values; Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . RL = 1kQ 0.03
Differential Phase Error DP NTSC degrees
R =150Q 0.30
. . . RL = 1kQ 0.08
Differential Gain Error DG NTSC %
RL =150Q 0.01
Input Noise Voltage Density en f = 10kHz 2 nViVHz
. . . IN+ 4 —
Input Noise Current Density in f = 10kHz N s pANHz
Input Capacitance
(Positive Input) Cin+ 1.5 pF
Output Impedance ZouT f=10kHz 4.8 Q
Disabled Output Capacitance CouTt(orFr) | SHDN < VL, Vour < 3V (Notes 2, 4) 4 pF
Turn-On Time from SHDN toN (Note 4) 40 ns
Turn-Off Time to SHDN toFF (Note 4) 400 ns
Power-Up Time 200 Us
Off Isolation SHDN < 2V, RL = 150Q, f = 10MHz -60 dB
Crosstalk f=10MHz, MAX4182/4183/4186 -60 dB
Gain Matching to 0.1dB f=10MHz, MAX4182/4183/4186 25 MHz
AC ELECTRICAL CHARACTERISTICS—Dual Supplies (MAX4181/4184/4185/4187)
(Vcc =45V, VEg =-5VY, VIN+ = 0V, SHDN = 3V, Ay = 1V/V; see Table 1 for Rf values; Ta = +25°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
_Sj - i RL = 1kQ 195 270
Small-Signal -3dB Bandwidth BWss <0.5dB peaking L MHz
(Note 5) RL = 150Q 205
Large-Signal -3dB Bandwidth BW|s Vourt = 2Vp-p, RL = 1kQ 90 MHz
i R = 1kQ 20 60
Bandwidth for 0.1dB Flatness BWo.1dB L MHz
(Note 5) RL = 150Q 55
Rising edge 250 320
Slew Rate (Note 5) SR VouT = 2V step, R = 1kQ - Vius
Falling edge 200 265
Settling Time to 0.1% ts VouT = 2V step, R = 1kQ 21 ns
Rise/Fall Time trand tp | Vourt = 2V step, R = 1kQ 5 ns
Spuri F D icR SFDR f 5MHz, V 2V R = ko >7 dB
urious-Free Dynamic Range = z, = -
p y g C ouT p-p RL = 1500 66
. . RL = 1kQ -70
Second Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dB
RL = 150Q -73
Third Harmonic Distort fc = 5MHz, V. 2v RL=1k0 7 dB
ird Harmonic Distortion = z, = -
c ouT= YRR e 1500 66
. . RL = 1kQ 0.01
Differential Phase Error DP NTSC degrees
RL =150Q 0.48
M AKX/ 5
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AC ELECTRICAL CHARACTERISTICS—Dual Supplies (MAX4181/4184/4185/4187) (cont.)
(Vce = +5V, VEE =-5V, ViN+ = 0V, SHDN = 3V, Ay = +1V/V; see Table 1 for R values; Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) ) ) RL = 1kQ 0.09
Differential Gain Error DG NTSC %
RL =150Q 0.16
Input Noise Voltage Density en f = 10kHz 2 nVAWHz
. . . IN+ 4 .
Input Noise Current Density in f = 10kHz N s pANHZ
Input Capacitance
(Positive Input) Cin+ 15 PF
Output Impedance ZouT f = 10kHz 4.8 Q
Disabled Output Capacitance Court(orFr) | SHDN < VL, Vour < 3V (Notes 2, 4) 4 pF
Turn-On Time from SHDN toN (Note 4) 50 ns
Turn-Off Time to SHDN toFF (Note 4) 400 ns
Power-Up Time 200 us
Off Isolation SHDN < 2V, R = 150Q, f = 10MHz -54 dB
Crosstalk f = 10MHz, MAX4184/4185/4187 -60 dB
Gain Matching to 0.1dB f = 10MHz, MAX4184/4185/4187 25 MHz

AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4180/4182/4183/4186)
(Vce =45V, VEE = 0V, V|Nn+ = 2.5V, SHDN = 3V, Ay = +2V/V; see Table 1 for RF and Rg values; Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
_Sj - i RL = 1kQ 155 210
Small-Signal -3dB Bandwidth BWss <0.5dB peaking L MHz
(Note 5) RL = 150Q 165
Large-Signal -3dB Bandwidth BW.s VouT = 2Vp-p, RL = 1kQ 110 MHz
i RL = 1kQ 20 50
Bandwidth for 0.1dB Flatness BWo.1dB L MHz
(Note 5) RL = 150Q 40
Rising edge 260 340
Slew Rate (Note 5) SR Vourt = 2V step, R = 1kQ - Vius
Falling edge 220 300
Settling Time to 0.1% ts Vourt = 2V step, R = 1kQ 20 ns
Rise/Fall Time trand tr | Vour = 2V step, RL = 1kQ 6 ns
Spuri Free D icR SFDR fc = 5MHz, V 2V RL = k0 2 dB
urious-Free Dynamic Range = Z, = -
p y g c ouT p-p RL = 1500 57
. . R = 1kQ -80
Second Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
R =150Q -76
. L . RL = 1kQ -72
Third Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
RL =150Q -57
. . RL = 1kQ 0.01
Differential Phase Error DP NTSC degrees
RL =150Q 0.35
6 MAXI/V
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AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4180/4182/4183/4186) (cont.)

(Vcc =+5VY, VEE =0V, V|N+ = 2.5V, SHDN = 3V, Ay = +2V/V; see Table 1 for RF and Rg values; Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . . RL= 1kQ 0.10
Differential Gain Error DG NTSC %
RL=150Q 0.03
Input Noise Voltage Density en f = 10kHz 2 nViVHz
Input Noise Current Density in f = 10kHz :E-'- : pANHz
o ot o
Output Impedance ZouT f = 10kHz 4.8 Q
Disabled Output Capacitance | Cout(orF) | SHDN < V), 1.2V < Vour < 3.8V (Notes 2, 4) 4 pF
Turn-On Time from SHDN toN (Note 4) 40 ns
Turn-Off Time to SHDN toFF (Note 4) 400 ns
Power-Up Time 200 us
Off Isolation SHDN < 2V, R = 150Q, f = 10MHz -60 dB
Crosstalk f = 10MHz, MAX4182/4183/4186 -60 dB
Gain Matching to 0.1dB f = 10MHz, MAX4182/4183/4186 25 MHz

AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4181/4184/4185/4187)

(Vce = +5V, VEE = 0V, V|n+ = 2.5V, SHDN = 3V, Ay = +1V/V; see Table 1 for Rr values; Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
_Sj - i RL = 1kQ 175 220
Small-Signal -3dB Bandwidth BWss <0.5dB peaking L MHz
(Note 5) RL = 150Q 170
Large-Signal -3dB Bandwidth BW_s Vourt = 2Vp-p, RL = 1kQ 110 MHz
i RL = 1kQ 16 40
Bandwidth for 0.1dB Flatness BWo.1d8 L MHz
(Note 5) RL = 150Q 30
Rising edge 210 275
Slew Rate (Note 5) SR VourT = 2V step, R = 1kQ - Vius
Falling edge 170 215
Settling Time to 0.1% ts VourT = 2V step, R = 1kQ 22 ns
Rise/ Fall Time trand tp | Vourt = 2V step, RL = 1kQ 7 ns
Spuri Free D icR SFDR fc = 5MHz, V 2V R = 1ko > dB
urious-Free Dynamic Range = z, = -
p Y| g C ouT pP-p RL = 1500 59
o . RL = 1kQ -61
Second Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
RL =150Q -72
. o . RL = 1kQ -55
Third Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
RL =150Q -59
. . RL = 1kQ 0.01
Differential Phase Error DP NTSC degrees
RL =150Q 0.35
W AXIWV 7

LTV XVIN-OB8TVXVIN



MAX4180-MAX4187

oooo/maoon/annnn27zoMHzOImALISOT23
gooooooonoonognonnognon

AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4181/4184/4185/4187) (cont.)
(Vcc = +5V, VEE = 0V, V|N+ = 2.5V, SHDN = 3V, Ay = +1V/V; see Table 1 for R values; Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Differential Gain Error DG NTSC Ri= 1ka 0.10 %
RL=150Q 0.03

Input Noise Voltage Density en f = 10kHz 2 nVWHz
Input Noise Current Density in f = 10kHz :E-F ;1 pANHZz
o g .
Output Impedance ZouT f = 10kHz 4.8 Q
Disabled Output Capacitance | Cout(orF)| SHDN < V), 1.2V < Vour < 3.8V (Notes 2, 4) 4 pF
Turn-On Time from SHDN ton (Note 4) 40 ns
Turn-Off Time to SHDN toFF (Note 4) 400 ns
Power-Up Time 200 ps
Off Isolation SHDN < 2V, R = 150Q, f = 10MHz -54 dB
Crosstalk f=10MHz, MAX4184/4185/4187 -60 dB
Gain Matching to 0.1dB f = 10MHz, MAX4184/4185/4187 25 MHz

Note 1:

design.
Note 2:
Note 3:
Note 4:
Note 5:

Does not include current into the external-feedback network.
Over operating supply-voltage range.
Specification applies to MAX4180/MAX4181/MAX4183 and MAX4185.
The AC specifications shown are not measured in a production test environment. The minimum AC specifications given are

The MAX418_EUT is 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by

based on the combination of worst-case design simulations along with a sample characterization of units. These minimum
specifications are for design guidance only and are not intended to guarantee AC performance (see AC Testing/
Performance). For 100% testing of those parameters, contact the factory.

goodadad

(Vce = +5VY, VEE = -5V, Ta = +25°C, unless otherwise noted.)
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MAX4181 SMALL-SIGNAL GAIN
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(Vce = 45V, VEe = -5V, Ta = +25°C, unless otherwise noted.)

MAX4181 SMALL-SIGNAL GAIN MAX4182/MAX4183 SMALL-SIGNAL GAIN MAX4184/MAX4185 SMALL-SIGNAL GAIN
vs. FREQUENCY (SINGLE SUPPLY) vs. FREQUENCY (DUAL SUPPLIES) vs. FREQUENCY (DUAL SUPPLIES)
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PIN- SOT TOP

PART TEMP. RANGE PACKAGE MARK
MAX4181EUT -40°C to +85°C 6 SOT23 AAAC
MAX4181ESA -40°C to +85°C 8 SO —
MAX4182ESA -40°C to +85°C 8 SO —
MAX4183EUB -40°C to +85°C 10 pMAX* —
MAX4183ESD -40°C to +85°C 14 SO —
MAX4184ESA -40°C to +85°C 8 SO —
MAX4185EUB -40°C to +85°C 10 pMAX* —
MAX4185ESD -40°C to +85°C 14 SO —
MAX4186ESD -40°C to +85°C 14 SO —
MAX4186EEE -40°C to +85°C 16 QSOP —
MAX4187ESD -40°C to +85°C 14 SO —
MAX4187EEE -40°C to +85°C 16 QSOP —

*Contact factory for availability.

gooog

~<F2IN

gooog

MAX4180/MAX4181 TRANSISTOR COUNT: 83
SUBSTRATE CONNECTED TO VEE

MAX4182-MAX4185 TRANSISTOR COUNT: 166
SUBSTRATE CONNECTED TO VEE

MAX4186/MAX4187 TRANSISTOR COUNT: 235
SUBSTRATE CONNECTED TO Ve

(SEE NOTE 6>

»
2
0.20— |~ g
R SYMBOL [ MIN MAX @
. ‘ = A 0.90 1.45
— | o] = Al 0.00 0.15
‘ ‘ | - S JA A2 0.90 1.30
b 0.35 0.50
SEE NOTE S - i —7 C 0.08 0.20
sene — i
| E 2.60 3.00
e—f— ‘TA\‘A“* E ¢ El = 1.50 175
L 0.35 055
L | ) e 095 REF
PIN 1 m a 0° [ 10°
1D, DOT

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
AFDDT LENGTH MEASURED AT INTERCEPT POINT BETWEEN

3,
4,
S. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK

6.
7. MEETS JEDEC MO178.

DATUM A & LEAD SURFACE.

PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
BURR.

PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.

FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARKD
PIN 1 LD. DOT IS 03 MM ¢ MIN. LOCATED ABOVE PIN 1.

ZV /1 X1 2V

PROPRIETARY INFORMATION
TTLE

PACKAGE OUTLINE, SOT-23, 6L

APPROVAL ‘ DOCUNENT CONTROL NO. ‘n[v

1
21-0058 E ‘/1

"~/

PICBRASH
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