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N AKX/

Single/Dual/Quad, 270MHz, 1mA, SOTZ23,

Current-Feedback Amplifiers with Shutdown

General Description

The MAX4180 family of current-feedback amplifiers
combines high-speed performance, low distortion,
and excellent video specifications with ultra-low-power
operation in miniature packages. They operate from
+2.25V to 5.5V dual supplies, or from a single +5V
supply. They require only 1mA of supply current per amp-
lifier while delivering up to £60mA of output current
drive. The MAX4180/MAX4182/MAX4183/MAX4186
are compensated for applications with a closed-loop
gain of +2 (6dB) or greater, and provide a -3dB band-
width of 240MHz and a 0.1dB bandwidth of 70MHz.
The MAX4181/MAX4184/MAX4185/MAX4187 are com-
pensated for applications with a +1 (0dB) or greater
gain, and provide a -3dB bandwidth of 270MHz and a
0.1dB bandwidth of 60MHz.

The MAX4180-MAX4187 feature 0.08%/0.03° differen-
tial gain and phase errors, a 20ns settling time to 0.1%,
and a 450V/ps slew rate, making them ideal for high-
performance video applications. The MAX4180/
MAX4181/MAX4183/MAX4185 have a low-power shut-
down mode that reduces power-supply current to 135uA
and places the outputs in a high-impedance state. This
feature makes them ideal for multiplexing applications.

The single MAX4180/MAX4181 are offered in space-
saving 6-pin SOT23 packages.

Applications

High-Definition
Surveillance Video

Portable/Battery-Powered
Video/Multimedia Systems

Broadcast and High-Definition  Professional

TV Systems Cameras
High-Speed A/D Buffers Video Switching/
Multiplexing

CCD Imaging Systems

Medical Imaging

Selector Guide

PART No. OF SHUTDOWN OPTIMIZED
AMPS MODE FOR
MAX4180 1 Yes Ay =2
MAX4181 1 Yes Ay =1
MAX4182 2 No Ay =2
MAX4183 2 Yes Ay =2
MAX4184 2 No Av=1
MAX4185 2 Yes Ay=1
MAX4186 4 No Ay =2
MAX4187 4 No Ay=1
MAXIM

Features

¢ Ultra-Low Supply Current: ImA per Amplifier

¢ Shutdown Mode:
Outputs Placed in High-Z
Supply Current Reduced to 135pA

¢ Operate from a Single +5V Supply or
Dual +5V Supplies

¢ Wide Bandwidth:
270MHz -3dB Small-Signal Bandwidth
(MAX4181/84/85/87)

¢ 450V/us Slew Rate
¢ Fast, 20ns Settling Time to 0.1%
¢ Excellent Video Specifications:
Gain Flatness to 70MHz (MAX4180/82/83/86)
0.08%/0.03° Differential Gain/Phase
¢ Low Distortion:
-73dBc SFDR (fc = 5SMHz, VouT = 2Vp-p)
¢ Available in Tiny Surface-Mount Packages:
6-Pin SOT23 (MAX4180/81)
10-Pin uMAX (MAX4183/85)
16-Pin QSOP (MAX4186/87)

Ordering Information

TEMP. PIN- SOT

PART RANGE PACKAGE TOP MARK

MAX4180EUT-T -40°Cto +85°C 6 SOT23-6 AAAB

MAX4180ESA  -40°Cto +85°C 8 SO —

Ordering Information continued at end of data sheet.

Pin Configurations

TOP VIEW
SINGLE

E Vee
BELD
z| IN-

ouT |1

VEE E
IN+ E

MNAXIMN
MAX4180
MAX4181

SOT23-6

Pin Configurations continued at end of data sheet.

Maxim Integrated Products 1

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800.

For small orders, phone 1-800-835-8769.
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MAX4180-MAX4187

Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC t0 VEE) «eeeeirieeeieeiiiiiiee e 12v
Analog Input Voltage.............. ..(VEg - 0.3V) to (Vcc + 0.3V)
Differential Input Voltage............cccooveiiiicniiiiicc +2V
SHDN Input Voltage ............ ..(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 -40°C to +85°C
Storage Temperature Range ................
Lead Temperature (soldering, 10S€C) ........ccceevvvvveeernnnns +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.

DC ELECTRICAL CHARACTERISTICS—Dual Supplies

(Vce = +5V, VEg = -5V, VIN+ = 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
Input Voltage Range Vewm Guaranteed by CMRR test +3.6 +3.9 \
Input Offset Voltage Vos Vcwm = 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) '8+ 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
g'sab'ed Output Leakage louT(oFF) | SHDN < VL, Vour < #3V (Notes 2, 4) +01 60 | pA
urrent
SHDN Logic Low Threshold VL (Notes 3, 4) Vce - 3.0 Y
SHDN Logic High Threshold VIH (Notes 3, 4) Vce-2.0 Vv
2 M AXIW
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

DC ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(Vce = +5V, VEE = -5V, Vin+ = 0V, SHDN = 3V; Ta = TMIN to TMmAX, 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 \Y

i MAX418 EUT 1.0 1.3
Qwescen_t_Supply Current Is RL = o ! mA
per Amplifier All other packages 1.0 1.2
Shutdown Supply Current o= _ _
per Amplifier Iscorr) | SHDN =0V, RL = « (Note 4) 135 180 HA

DC ELECTRICAL CHARACTERISTICS—Single Supply

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

L8 TV XVIN-O8TVXVIN

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 pv/eC
Input Offset Voltage Matching MAX4182-MAX4187 +1 mV
Input Bias Current
(Positive Input) I8+ 1 7 KA
Input Bias Current
(Negative Input) lB- 1 12 KA
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, VouT = 1.4V to 3.6V 0.275 0.9
_ 1.15t0 1.0to
RL=1kQ 385 40
. _ 1.35t0 1.2to
Output Voltage Swing Vsw R =150Q 365 38 \Y
_ 1.3to
RL =100Q 37
N AXIMW 3
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

Ta = +25°C.) (Note 1)

DC ELECTRICAL CHARACTERISTICS—Single Supply (continued)

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

per Amplifier

v PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
>< Output Current louT RL = 30Q +18 +30 mA
< Output Short-Circuit Current Isc +50 mA
E Output Resistance RouTt 0.2 Q
Disabled Output SHDN < V), 1.2V £ VoyuTt < 3.8V
OI Leakage Current louT(oFF) (Notes 2, 4) +0.1 +4.0 KA
m e . Vce -
SHDN Logic-Low Threshold ViL (Notes 3, 4) 30 \Y
V B L Vce -
>< SHDN Logic-High Threshold VIH (Notes 3, 4) 20 Vv
< SHDN Logic Input Bias Current IIN 0V < SHDN < Vce (Note 4) +0.1 +2.0 UA
2 Power-Supply Rejection Ratio PSRR Vcc =4.5Vto 5.5V 60 71 dB
Operating Supply Voltage Vce 4.5 55 Vv
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, RL = o (Note 4) 135 180 | pA

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

(Vce = +5V, VEe = -5V, V|N = 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 RL=1kQ 180 245
Small-Signal -3dB Bandwidth BWss <0.5dB peaking L MHz
(Note 5) RL=150Q 190
Large-Signal -3dB Bandwidth BW.s VouTt = 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 R, tF Vourt = 2V step, RL = 1kQ 5 ns
Spuri F 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 = BMHz, Vourt = 2Vp-p dBc
RL = 150Q -57
4 MAXIMN
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

AC ELECTRICAL CHARACTERISTICS—Dual Supplies (MAX4180/4182/4183/4186) (cont.)
(Vcc = +5V, VEg = -5V, V|N = 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
RL =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+ 15 PF
Output Impedance ZouT f=10kHz 4.8 Q
Disabled Output Capacitance CouTt(oFr) | 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)
(Vce = +5V, VEE = -5V, ViN+ = 0V, 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 R 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 RL = 1kQ 20 60
Bandwidth for 0.1dB Flatness BWo 148 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, RL = 1kQ 5 ns
Spuri Free 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 H ic Distorti fc = 5MHz, V. 2v RL=1k0 7 dB
ird Harmonic Distortion = Z, = -
c ouT=2YPP e 1500 66
. . RL = 1kQ 0.01
Differential Phase Error DP NTSC degrees
R =150Q 0.48
MAXI/V 5
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

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 Rr values; Ta = +25°C, unless otherwise noted.)

H PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
v ) ) ) RL = 1kQ 0.09
>< Differential Gain Error DG NTSC %
RL = 150Q 0.16
< Input Noise Voltage Density en f = 10kHz 2 nVHz
E . . _ IN+ 4 _
| Input Noise Current Density in f = 10kHz N s pANHz
O Input Capacitance
2 (Positive Input) Cin+ 15 PF
v_ 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
2 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

AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4180/4182/4183/4186)
(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
_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 BWLs 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 VouTt = 2V step, RL = 1kQ - Vlius
Falling edge 220 300
Settling Time to 0.1% ts VouTt = 2V step, RL = 1kQ 20 ns
Rise/Fall Time trand tr | Vourt = 2V step, RL = 1kQ 6 ns
Spurious-Free Dynamic R SFDR | fc = 5MHz, V. 2v SES 72 dB
urious-Free Dynamic Range = z, = -
p y ¢] c ouT p-p RL = 1500 57
N . RL = 1kQ -80
Second Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
R =150Q -76
. o . RL = 1kQ -72
Third Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
R =150Q -57
. . RL = 1kQ 0.01
Differential Phase Error DP NTSC degrees
RL =150Q 0.35
6 MAX1/V
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4180/4182/4183/4186) (cont.)
(Vce = +5V, VEE = 0V, V|N+ = 2.5V, SHDN = 3V, Ay = +2V/V; see Table 1 for Rr and Rg values; Ta = +25°C, unless otherwise noted.)

L8 TV XVIN-O8TVXVIN

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, VEg = 0V, VIN+ = 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 R = 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 F D icR SFDR f 5MHz, V 2V RL=1ka > dB
urious-Free Dynamic Range = z, = -
p Y| g C ouT pP-p RL = 1500 59
. . RL = 1kQ -61
Second Harmonic Distortion fc = 5MHz, Vourt = 2Vp-p dBc
RL = 150Q -72
. L . 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
MNMAXIW 7
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

N ACELECTRICAL CHARACTERISTICS—Single Supply (MAX4181/4184/4185/4187) (cont.)
m (Ve = +5V, VEE = 0V, V|n+ = 2.5V, SHDN = 3V, Ay = +1V/V; see Table 1 for Rf values; Ta = +25°C, unless otherwise noted.)
H 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 nVAHz
El Input Noise Current Density in f = 10kHz :EJr : pANHZz
& | i apectene o
H Output Impedance ZouT f = 10kHz 4.8 Q
V 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
2 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: The MAX418_EUT is 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by
design.

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
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.

Note 2:
Note 3:
Note 4:
Note 5:

Typical Operating Characteristics

(Vce = +5VY, VEE = -5V, Ta = +25°C, unless otherwise noted.)

MAX4181 SMALL-SIGNAL GAIN
vs. FREQUENCY (DUAL SUPPLIES)

MAX4180 SMALL-SIGNAL GAIN
vs. FREQUENCY (SINGLE SUPPLY)

MAX4180 SMALL-SIGNAL GAIN
vs. FREQUENCY (DUAL SUPPLIES)

4 T T 3 4 T HHHH 3 4 V‘ ‘2(‘)n‘1\‘/‘p“;‘) 8
| Vin = 20mVp-p s | V= 5 | VIN= - 5
31 = E R 2+o?r\1/Vp-p g N g
2 Rr=Re=12kQ 1 2 [~ Ay=+wNV Re=Rg = 1.2kQ ]2 2 z
g RL=1kQ g RL=1k 1 3 I
= % -, il . |
2 \ o AN s N
SO S 7 £ -
= 5 R = Re = 6800 \ EQ) Rr = Rg = 680Q \\ S, \
2 ForNG ™ \ Z RL=100Q \ _
S 3 RL =100Q S 3 OR 3 Re = 1kQ
OR \\ Re = Re = 8200 \ RL=150Q
-4 Re =Rg = 820Q -4 RF : 1209 -4 OR i
5 RL=150Q ‘\ 5 | HL L rn \ 5 Re = 560Q
; IOl : T : -0 |}
1 10 100 1000 1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
8 M AX1/V
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

Typical Operating Characteristics (continued)
(Vce = +5V, VEg = -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)
| S I I E
3 | Vec=+V 5 3 vs=sv Il 2 3 |Vs=iV 2
Vi = 20mVp-p 3 Vin = 20mVp-p g Vin = 20mVp-p :
2 FAy=+1VNV E: 2 Ay =+2UNV = 2 Ay =+1VV Re = 1.5kQ 1=
1 :-; 1 Rr=Rg =1kQ ||| 1 R = 1kQ LU
Re=24Q| = r'd \
g 0 Rk | 3 O D N\ g o0
8 § © ) 8
z 1 g - z 1 ‘
3 5 Rr = R = 680Q \ =
S, AN \( 2 5 R = 1500 \ s Re=7500 | \\
3 P \ 5 TRamRnillad\ RL=150Q T\
R =1500 \\ = 3 Re=Ro=6200| (| 3 T
-4 OR 4 RL = 100Q 4 Re = 6200
5 vl : s e
- L= } -
. ol W . | . L L
1 10 100 1000 1 10 100 1000 1 10 100 1000
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
MAX4186 SMALL-SIGNAL GAIN MAX4187 SMALL-SIGNAL GAIN MAX4180 GAIN FLATNESS vs.
vs. FREQUENCY (DUAL SUPPLIES) vs. FREQUENCY FREQUENCY (SINGLE & DUAL SUPPLIES)
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

(Vcc = +5V, VEE = -5V, Ta = +25°C, unless otherwise noted.)
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

VOLTAGE-NOISE DENSITY
vs. FREQUENCY (INPUT REFERRED)

Typical Operating Characteristics (continued)
(Vcec = +5V, VEg = -5V, Ta = +25°C, unless otherwise noted.)
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown
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Typical Operating Characteristics (continued)
(Vcec = +5V, VEg = -5V, Ta = +25°C, unless otherwise noted.)
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

Typical Operating Characteristics (continued)

(Vcc = +5V, VEg = -5V, Ta = +25°C, unless otherwise noted.)

LB8TVYXVIN-O8TVXVIN

MAX4180 MAX4180
SMALL-SIGNAL PULSE RESPONSE SMALL-SIGNAL PULSE RESPONSE
25V Iz +25my E
N / : IN 4z
-25my e -25mv
+50mV S +50mV
out / : - \ out
S0mVe pee e . Lw_m_«_ -50mv
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MAX4181 MAX4181
SMALL-SIGNAL PULSE RESPONSE LARGE-SIGNAL PULSE RESPONSE
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+50mV +1V
our ouT
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RL=1kQ, Rr =2.4kQ Vs =45V, R = 1kQ, R = 2.4kQ
Pin Description
MAX4180/MAX4181
PIN
MAX4180/MAX4181 NAME FUNCTION
SO SOT23-6
1,5 — N.C. No Connect. Not internally connected.
2 4 IN- Inverting Input
3 3 IN+ Noninverting Input
4 2 v Negative Power Supply. Connect Vgg to -5V or ground for
EE single-supply operation.
6 1 ouT Amplifier Output
7 Vce Positive Power Supply. Connect Vcc to +5V.
8 5 SHON Shutdown Input. Device is enabled when SHDN 2= (Vcc - 2V)
and disabled when SHDN < (Vcc - 3V).
N AXIMW 13
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

N Pin Description (continued)
m MAX4182/MAX4183/MAX4184/MAX4185
;_I PIN
MAX4182 MAX4183 MAX4183
>< MAX4184 MAX4185 MAX4185 NAME FUNCTION
< SO SO UMAX
E 1 1 1 OUTA Amplifier A Output
| 2 INA- Amplifier A Inverting Input
O 3 3 3 INA+ Amplifier A Noninverting Input
2 4 4 4 Vee l\!egative Power Supply. Connect VEg to -5V or ground for
single-supply operation.
V — 5,7,8,10 — N.C. No Connect. Not internally connected.
>< Shutdown Control Input for Amplifier A. Amplifier A is
< — 6 5 SHDNA enabled when SHDNA = (Vcc - 2V) and disabled when
E SHDNA < (Vcc - 3V).
Shutdown Control Input for Amplifier B. Amplifier B is
— 9 6 SHDNB | enabled when SHDNB = (Vcc - 2V) and disabled when
SHDNB < (Vcc - 3V).
5 11 7 INB+ Amplifier B Noninverting Input
6 12 8 INB- Amplifier B Inverting Input
7 13 9 OouTB Amplifier B Output
8 14 10 Vce Positive Power Supply. Connect Vcc to +5V.
MAX4186/MAX4187
PIN
MAX4186 MAX4186
MAX4187 MAX4187 NAME FUNCTION
SO QSOoP
1 1 OUTA Amplifier A Output
2 2 INA- Amplifier A Inverting Input
3 3 INA+ Amplifier A Noninverting Input
4 4 Vce Positive Power Supply. Connect Vcc to +5V.
5 5 INB+ Amplifier B Noninverting Input
6 6 INB- Amplifier B Inverting Input
7 7 ouTB Amplifier B Output
8,9 N.C. No Connect. Not internally connected.
8 10 ouTC Amplifier C Output
9 11 INC- Ampilifier C Inverting Input
10 12 INC+ Amplifier C Noninverting Input
11 13 VEeE ls\llﬁglaetnéi;;\;virpil::tgx Connect VEg to -5V or ground for
12 14 IND+ Amplifier D Noninverting Input
13 15 IND- Amplifier D Inverting Input
14 16 OuTD Amplifier D Output

14

MAXIMN

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5708334/MAX4186ESD.html

Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

Detailed Description

The MAX4180-MAX4187 are ultra-low-power current-
feedback amplifiers featuring bandwidths up to
270MHz, 0.1dB gain flatness to 90MHz, and low differ-
ential gain (0.08%) and phase (0.03°) errors. These
amplifiers achieve ultra-high bandwidth-to-power ratios
with low distortion, wide signal swing, and excellent
load-driving capabilities. They are optimized for 5V
supplies but also operate from a single +5V supply
while consuming only 1mA per amplifier. With £60mA
output current drive capability, the devices achieve low
distortion even while driving 150Q loads.

Wide bandwidth, low power, low differential phase and
gain error, and excellent gain flathess make the
MAX4180-MAX4187 ideal for use in portable video
equipment such as cameras, video switchers, and
other battery-powered applications. Their two-stage
design provides higher gain and lower distortion than
conventional single-stage, current-feedback topolo-
gies. This feature, combined with fast settling time,
makes these devices suitable for buffering high-speed
analog-to-digital converters (ADCS).

The MAX4180/MAX4181/MAX4183/MAX4185 have a
low-power shutdown mode that is activated by driving
the amplifiers’ SHDN input low. Placing them in shut-
down reduces quiescent supply current to 135pA (typ)
and places amplifier outputs in a high-impedance
state. These amplifiers can be used to implement a
high-speed multiplexer by connecting together the out-
puts of multiple amplifiers and controlling the SHDN
inputs to enable one amplifier and disable all the oth-
ers. The disabled amplifiers present very little load
(0.1pA leakage current and 4pF capacitance) to the
active amplifiers’ output. Note that the feedback net-
work impedance of all the disabled amplifiers must be
considered when calculating the total load on the
active amplifier output.

Application Information

Theory of Operation
The MAX4180-MAX4187 are current-feedback ampli-
fiers, and their open-loop transfer function is expressed
as a transimpedance, AVouT/AlIN, or Tz. The frequency
behavior of the open-loop transimpedance is similar to
the open-loop gain of a voltage-mode feedback
amplifier. That is, it has a large DC value and decreas-
es at approximately 6dB per octave.

Analyzing the follower with gain, as shown in Figure 1,
yields the following transfer function:

VouT/VIN=G x [(Tz (S) / Tz(s) + G x (RIN + RF)]

MAXIMN

where G = AvcL =1 + (RF/Rg), and RiN = 1 /gm [0160Q.

At low gains, G x RN < Rf. Therefore, the closed-loop
bandwidth is essentially independent of closed-loop
gain. Similarly Tz > RF at low frequencies, so that:

Vour - g =1+ Rg /Rg)
VIN

Layout and Power-Supply Bypassing
The MAX4180-MAX4187 have an RF bandwidth and,
consequently, require careful board layout, including
the possible use of constant-impedance microstrip or
stripline techniques.

To realize the full AC performance of these high-speed
amplifiers, pay careful attention to power-supply bypass-
ing and board layout. The PC board should have at least
two layers: a signal and power layer on one side, and a
large, low-impedance ground plane on the other side.
The ground plane should be as free of voids as possible.
With multilayer boards, locate the ground plane on a
layer that incorporates no signal or power traces.

Regardless of whether a constant-impedance board is
used, observe the following guidelines when designing
the board:

e Do not use wire-wrap boards. They are too
inductive.

« Do not use breadboards. They are too capacitive.

Do not use IC sockets. They increase parasitic
capacitance and inductance.

* Use surface-mount components rather than through-
hole components. They give better high-frequency
performance, have shorter leads, and have lower
parasitic reactances.

« Keep lines as short and as straight as possible.

I +1 Vour

RIN
....é Ty
+

MNAXI
MAX4180-MAX4187

Figure 1. Current-Feedback Amplifier
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MAX4180-MAX4187

Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

« Do not make 90° turns; round all corners.

« Observe high-frequency bypassing techniques to
maintain the amplifiers’ accuracy. The bypass cap-
acitors should include a 0.01pF to 0.1pF ceramic
capacitor between each supply pin and the ground
plane, located as close to the package as possible.

« Place a 1yF ceramic capacitor in parallel with each
0.01pF to 0.1uF capacitor, as close to them as
possible.

* Place a 10pF to 15pF low-ESR tantalum at the point
of entry to the power-supply pins’ PC board. The
power-supply trace should lead directly from the
tantalum capacitor to the Vcc and VEE pins.

 Keep PC traces short and use surface-mount com-
ponents to minimize parasitic inductance.

Maxim’s High-Speed Evaluation Board
Figures 2 and 3 show layouts of Maxim’s high-speed
single SOT23 and SO evaluation boards. These boards
were developed using the techniques described
above. The smallest available surface-mount resistors
were used for feedback and back-termination
to minimize their distance from the part, reducing the
capacitance associated with longer lead lengths.

SMA connectors were used for best high-frequency
performance. Because distances are extremely short,
performance is unaffected by the fact that inputs and
outputs do not match a 50Q line. However, in applica-
tions that require lead lengths greater than one-quarter
of the wavelength of the highest frequency of interest,
use constant-impedance traces.

Fully assembled evaluation boards are available for the
MAX4180ESA.

Vi1 K7V . .
® e 0000 VEE......
® o 00 00 oo e o & @
scccee eee o 0 0
....IN.. C4 ..OﬁT. o o

® O CHE

[ J

e @
cecccece TN L
oo o000 o RG RF )
LI . e 0
eoe L )
. OND  SHDN  vCC .

Figure 2a. SOT23 High-Speed EV Board
Component Placement Guide—
Component Side

Figure 2b. SOT23 High-Speed EV Board
Layout—Component Side

Figure 2c. High-Speed EV Board
Layout—Solder Side

® Va2 VIV .4V4"4! ®
1-800-998-8800
SINGLE SO-8 HF AMP EV KIT
vCce SHON

i REV-B 6/97
ecc ' MADE IN THE USA

. VEE  GND

Figure 3a. SO-8 High-Speed EV Board
Component Placement Guide—
Component Side
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Figure 3b. SO-8 High-Speed EV Board
Layout—Component Side

Figure 3c. SO-8 High-Speed EV Board
Layout—Solder Side
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

Table 1. Recommended Component Values

MAX4180 MAX4181
COMPONENT/BW Ay = +2VIV Ay =+5VIV | Ay =+10VIV Ay = +1VIV
_ _ RL = RL= RL= _ RL = RL =
RL=1kQ |RL=150Q| 50 1kQ/150Q 1kQ/150Q RL =1kQ 150Q 100Q
RF (Q) 1.2k 820 680 910 750 2.4k 1k 560
RG (Q) 1.2k 820 680 220 180 — — —
-3dB BW (MHz) 245 190 190 120 105 270 205 200
MAX4182/MAX4183 MAX4184/MAX4185 MAX4186 MAX4187
COM'ES\'/\'ENT/ Ay = +2VIV Ay = +1VIV Ay = +2VIV Ay = +1VIV
RL = RL = RL = RL = RL = RL = RL = RL = RL = RL = RL = RL =
1kQ 150Q | 100Q | 1kQ 150Q | 100Q | 1kQ 150Q | 100Q | 1kQ 150Q | 100Q
RF (Q) 1k 680 620 1.5k 750 620 1.1k 750 680 1.6k 910 680
Rc (Q) 1k 680 620 _ — — 1.1k 750 680 — — —
_3((:/|BH§)W 245 190 | 160 | 270 | 205 | 180 | 245 | 190 | 175 | 270 | 205 | 200

Choosing Feedback and Gain Resistors = The input offset voltage (Vos) times the closed-loop
The optimum value of the external-feedback (Rf) and gain (1 = RF/ Rg).
gain-setting (Rg) resistors used with the MAX4180-
MAX4187 depends on the closed-loop gain and the
application circuit’'s load. Table 1 lists the optimum
resistor values for some specific gain configurations.
One-percent resistor values are preferred to maintain
consistency over a wide range of production lots.

e The positive input bias current (Ig+) times the source
resistor (Rs) (usually 50Q or 75Q), plus the negative
input bias current (I-) times the parallel combination
of Rg and RF. In current-feedback amplifiers, the
input bias currents at the IN+ and IN- terminals do

Figures 4a and 4b show the standard inverting and not track each other and may have opposite polarity,
noninverting configurations. Note that the noninverting so there is no benefit to matching the resistance at
circuit gain (Figure 4) is 1 plus the magnitude of the both inputs.
inverting closed-loop gain. Otherwise, the two circuits The equation for the total DC error at the output is:
are identical.

DC and Noise Errors v _ (I )R . (I )(R IR ) oy ] D+RF 0
Several major error sources must be considered in any our = |{B+/7S T \B-TFIL TG oS El RGH
op amp. These apply equally to the MAX4180- ) ]
MAX4187. Offset-error terms are given by the equation The total output-referred noise voltage is:
below. Voltage and current-noise errors are root-square
summed and are therefore computed separately. In - g +R_FE\/[. ]2+ [ ]2+ 2
Figure 5, the total output offset voltage is determined by En(ou) El Rg (I”+)RS (I”')RF I Re (e”)
the following factors:
N AXIMW 17
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MAX4180-MAX4187

Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

The MAX4180-MAX4187 have a very low, 2nV/VHz
noise voltage. The current noise at the positive input
(in+) is 4pA/VHz, and the current noise at the inverting
input is 5pANVHz.

An example of the DC error calculations, using the
MAX4180 typical data and typical operating circuit
where RF = Rg = 1.2kQ (RF || Rc = 600Q) and
Rs = 37.5Q, gives the following:

Vour = %xlo‘6 @37.5 + @xlo‘6 @(255) +1.5x107 %(u 1)

VOUT = 4.1mV

Calculating the total output noise in a similar manner
yields:

| ?

0
ix10712x37.50 + %x10_12x255
‘Hl H

\ + %xlo_9 g

enouT) = 4.8NVIHZ

if
H

en(ouT) = (1+1)

With a 200MHz system bandwidth, this calculates to
102uVRrRMs (approximately 612uVp-p, choosing the six-
sigma value).

VIN

Vout
Ro

MAXIMN
MAX4180-MAX4187

Vout= -(Re/Rg) x VN

Figure 4a. Inverting Gain Configuration

ViN

Video Line Driver
The MAX4180-MAX4187 are well suited to drive coaxi-
al transmission lines when the cable is terminated at
both ends, as shown in Figure 6. Cable frequency
response can cause variations in the signal’s flatness.
See Table 1 for optimum RF and R values.

Driving Capacitive Loads
The MAX4180-MAX4187 are optimized for AC perfor-
mance. They are not designed to drive highly capaci-
tive loads. Reactive loads decrease phase margin and
may produce excessive ringing and oscillation. Figure
7a shows a circuit that eliminates this problem. Placing
the small (usually 5Q to 22Q) isolation resistor, Rs,
before the reactive load prevents ringing and
oscillation. At higher capacitive loads, the interaction of
the load capacitance and isolation resistor controls AC
performance. Figures 7b and 7c show the MAX4180
and MAX4181 frequency response with a 47pF capaci-

— Vour

MNAXIMN
MAX4180-MAX4187

Figure 5. Output Offset Voltage

750 75Q CABLE

VIDEO

out

75Q
Vout
Ro
MM -
MAX4180-MAX4187
Vour= [+ (Re/ Rg) Vi VIDEO LINE DRIVER
- ] - - - - Figure 6. Video Line Driver
Figure 4b. Noninverting Gain Configuration
MAXIMN
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown

tive load. Note that in each case, gain peaking is
substantially reduced when the 20Q resistor is used to
isolate the capacitive load from the amplifier output.

AC Testing/Performance
AC specifications on high-speed amplifiers are usually
guaranteed without 100% production testing. Since
these high-speed devices are sensitive to external para-
sitics introduced when automatic handling equipment is
used, it is impractical to guarantee AC parameters
through volume production testing. These parasitics are
greatly reduced when using the recommended PC
board layout (like the Maxim EV kit). Characterizing the
part in this way more accurately represents the amplifi-
er's true AC performance. Some manufacturers guaran-
tee AC specifications without clearly stating how this
guarantee is made. The AC specifications of the
MAX4180-MAX4187 are derived through worst-case
design simulations combined with a sample characteri-
zation of 100 units. The AC performance distributions
along with the worst-case simulation results for

MAX4180 and MAX4181 are shown in Figures 8-11.
These distributions are repeatable provided that the
proper board layout and power-supply bypassing are
used (see Layout and Power-Supply Bypassing sec-
tion).

Vi CL R

Figure 7a. Using an Isolation Resistor (Rs) for High Capacitive
Loads

6 UNSUBLRLLLIAL T
MAX4180
| Rs = 0Q ]
5 [ viy=20mvp-p TS
4 | Av=+2uv
%‘ 3 | RF=Rg =1.2kQ
= Ry = 1kQ || 47pF /
g 2 f 1 A
g 1 AP
5 1%
z 0 |
S 4 Rs = 20Q
2
-3
-4
1 10 100 1000
FREQUENCY (MHz)

MAX4181
5 T vi=20mvpp
s Lav=aw
Re = 2.4kQ
8 TRo=1kQ || 47pF RS =00
g 2 ZaN
z ps
< “y
(&) P
0
3 Rs=200) ||
2
3
4
1 10 100 1000
FREQUENCY (MH?)

Figure 7b. Frequency Response with Capacitive Load (with
and without Isolation Resistor)

MAXIMN

Figure 7c. Frequency Response with Capacitive Load (with
and without Isolation Resistor)
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MAX4180-MAX4187

Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown
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Figure 8a. MAX4180 -3dB Bandwidth Distribution
(Dual Supplies)

Figure 8b. MAX4180 +0.1dB Bandwidth Distribution
(Dual Supplies)
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MAX4180 FIG.8c
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Figure 8c. MAX4180 Rising-Edge Slew-Rate Distribution
(Dual Supplies)

Figure 8d. MAX4180 Falling-Edge Slew-Rate Distribution
(Dual Supplies)
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Figure 9a. MAX4180 -3dB Bandwidth Distribution
(Single Supply)
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Figure 9b. MAX4180 +0.1dB Bandwidth Distribution
(Single Supply)
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown
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Figure 9c. MAX4180 Rising-Edge Slew-Rate Distribution
(Single Supply)

Figure 9d. MAX4180 Falling-Edge Slew-Rate Distribution
(Single Supply)
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Figure 10a. MAX4181 -3dB Bandwidth Distribution
(Dual Supplies)

Figure 10b. MAX4181 +0.1dB Bandwidth Distribution
(Dual Supplies)
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Figure 10c. MAX4181 Rising-Edge Slew-Rate Distribution
(Dual Supplies)

MAXIMN

Figure 10d. MAX4181 Falling-Edge Slew-Rate Distribution
(Dual Supplies)
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,
Current-Feedback Amplifiers with Shutdown
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Figure 11a. MAX4181 -3dB Bandwidth Distribution

Figure 11b. MAX4181 +0.1dB Bandwidth Distribution
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Figure 11c. MAX4181 Rising-Edge Slew-Rate Distribution

(Single Supply)
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Figure 11d. MAX4181 Falling-Edge Slew-Rate Distribution

(Single Supply)
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Pin Configurations (continued)
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Single/Dual/Quad, 270MHz, 1mA, SOTZ23,

Current-Feedback Amplifiers with Shutdown

0'\0 _Ordering Information (continued) Chip Information
MAX4180/MAX4181
~ PIN- SOT TOP
< PART TEMP.RANGE  \ (e MARK TRANSISTOR COUNT: 83
SUBSTRATE CONNECTED TO Vgg
>< MAX4181EUT -40°C to +85°C 6 SOT23 AAAC
<{ | MAMISIESA  40Co485C 850 — #”?IG;%?BMRAégﬁ\?T_ 166
MAX4182ESA -40°C to +85°C 8 SO — :
2 ° SUBSTRATE CONNECTED TO VEE
MAX4183EUB -40°C to +85°C 10 pMAX* —
OI MAX4183ESD -40°C to +85°C 14 SO — #AI&A\,:(I\?;%??DAQE%SLT 235
o0 MAXAIBAESA  -40°Clo +85°C 850 — SUBSTRATE CONNECTED TO VEE
MAX4185EUB  -40°C to +85°C 10 UMAX* —
;_l 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 —
E MAX4187EEE -40°C to +85°C 16 QSOP —
*Contact factory for availability.
Package Information
O‘EO: I~ SYMBOL | MIN MAX 3
N A 0.90 1.45
Al 0.00 0.15
S I D o3 T
SEE NOTE 9 e R
TOP MARK R 2
T ABAA | | =
-
PIN 1 ——
I.D. DOT
(SEE NOTE 6> PIN #1
D NOTE:
Y 1. ALL DIMENSIONS ARE IN MILLIMETERS
& FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
r ? 3. E:EE!GE EU%EIAVEE SELIEESESEIVE OF MOLD FLASH & METAL
A A2 4 E:EEAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
L ‘ ‘ S. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
— —_— FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK)
- 7 6. Em 1 ILD. DOT IS 0.3 MM @ MIN. LOCATED ABOVE
Al
VI A X1 2V
DA QUL sgres,
‘ 21-0058 D 1/1

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
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