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MAX4188/MAX4189/MAX4190

MAX4188( )
MAX4190( ) +2V/V(6dB)
-3dB 250MHz 185MHz
MAX4189
( ) +1V/V(0dB) -3dB
250MHz
0.1dB 80MHz /

0.03%/0.05°

MAX4188/MAX4189/MAX4190 +5V

INAKXI WV

250MHz
a 1.5mA( 1 )
O / 120ns/35ns
a 45mVp-p
O
-3dB 200MHz
(MAX4188 AycL +2V)
-3dB 250MHz
(MAX4189 AycL +1V)
-3dB 185MHz

(MAX4190 Ayc. +2V)

350V/us(MAX4188 Aycl +2V)

+2.25V +5.5V
+
1 1 5mA 175V/us(MAX4189 Ayc. +1V)
+55mA a
(-0.1dB) 85MHz(MAX4190)
MAX4188/MAX4189/MAX4190 / (-0.1dB) 30MHz(MAX4189)
/ 0.03%/0.05°(MAX4188)
a
1 450pA
1 450pA
a 0.1% 22ns
/ (120ns/35ns) °
a
0.1% 22ns 70dB SFDR(fc=5MHz Vp=2Vp-p MAX4188)
350V/us 0
16 QSOP(MAX4188/MAX4189)
MAX4188/MAX4189 16 QSOP 8 HMAX(MAX4190)
MAX4190 8 UMAX
PART TEMP. RANGE PIN-PACKAGE
MAX4188ESD -40°C to +85°C 14 SO
/ MAX4188EEE -40°C to +85°C 16 QSOP
/ / Ordering Information continued at end of data sheet.
A/D
/
14-pin SOP,
MAX4188 | Ay = +2V/V 3 16-pin QSOP
14-pin SOP,
CCD MAX4189 | Av = +1V/V 3 16-pin QSOP
RGB MAX4190 | Av > +2V/V 1 8-pin IMAX/SOP
Pin Configuration appears at end of data sheet.
MAXIM Maxim Integrated Products 1

http://www.maxim-ic.com
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MAX4188/MAX4189/MAX4190

/

250MHz

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC 10 VEE) ..o iviioiiiieiiiieiiieeieeee, +12V
IN_+, IN_-, DISABLE_ Voltage......... (VEE - 0.3V) to (Ve + 0.3V)
Differential Input Voltage (IN_+ to IN_-)......ccooovvvviiiiiennn, +1.5V
Maximum Current into IN_+ or IN_-........ccoooivi, +10mA
Output Short-Circuit Current Duration.............cc......... Continuous
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C)............... 471mwW

8-Pin uMAX (derate 4.1mW/°C above +70°C)............ 330mw

14-Pin SO (derate 8.3mW/°C above +70°C) .................. 667mwW
16-Pin QSOP (derate 8.3mW/°C above +70°C)............... 667mwW
Operating Temperature Range............cccccooeenne. -40°C to +85°C
Storage Temperature Range ..............cccccoeeies -65°C to +150°C
Lead Temperature (soldering, 10S€C) ......ccocvvvviiiiininn. +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; VEE = -5V, IN+ = 0; DISABLE_ = 3.2V; MAX4188: Ay = +2V/V, RF = Rg = 910Q for R = 1kQ and RF = Rg = 560Q for R_
= 150Q; MAX4189: Ay = +1V/V, RF = 1600Q for R = 1kQ and RF = 1100Q for RL = 150Q; MAX4190: Ay = +2V/V, RF = Rg = 1300Q
for RL = 1kQ, RF = Rg = 680Q for R = 150Q; Ta = TMIN to TmAx, unless otherwise noted. Typical values are specified at

Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage Inferred from PSRR tests +2.25 +55 Vv
Input Voltage Range Veu Guaranteed by CMRR test +3.1 +3.4 Vv
Input Offset Voltage Vos Vewm = 0 (Note 1) +1 +6 mV
Input Offset Voltage Tempco TCvos +10 pv/eC
Input Offset Voltage Matching + mV
Input Bias Current (Positive Input) B+ +1 +10 PA
Input Bias Current (Negative Input) IB- + +12 PA
Input Resistance (Positive Input) RiN+ 3.1V Vom €31V, | ViN+ - VIN-| €1V 100 350 kQ
Input Resistance (Negative Input) RIN- 300 Q
Input Capacitance (Positive Input) CIN 2.5 pF
Common-Mode Rejection Ratio CMRR |[-3.1V<Vcom<3.1V 56 68 dB
, -3.1V < Vour 3.1V, RL = 1kQ 1
Open-Loop Transresistance TR MQ
-2.8V < Voyur£2.8V, RL = 150Q 0.3
) RL = 1kQ +3.5 +4.0
Output Voltage Swing Vsw AL = 1500 50 Y V
Output Current lout RL = 30Q +20 +55 mA
Output Short-Circuit Current Isc +60 mA
Output Resistance Rout . Q
Disabled Output Leakage Current louT(OFF) | DISABLE_ < Vii, VouT < 3.5V (Note 2) +0.8 +5 PA
Disabled Output Capacitance Court(orF) | DISABLE_ < Vi, Vour < £3.5V 5 pF
DISABLE Low Threshold ViL (Note 3) Vcoe -3 v
DISABLE High Threshold ViH (Note 3) Vee - 1.8 v
DISABLE Input Current IIN Vee < DISABLE_ < Vce 0.1 2 pA
Power-Supply Rejection Ratio (Vcc) PSRR+ | VEg = -5V, Vcc = 4.5V to 5.5V 60 75 dB
Power-Supply Rejection Ratio (VEg) PSRR- | Vcc =5V, VEE = -4.5V to -5.5V 60 73 dB
Quiescent Supply Current (per Amplifier) Is RL = open 1.5 1.85 mA
Disabled Supply Current (per Amplifier) | IsoFF) | DISABLE_< Vi, RL = open 0.45 0.65 mA
2 MNAXI/V




/

250MHz

DC ELECTRICAL CHARACTERISTICS—Single Supply

(Vce = +5V; VEE = 0; IN+ = 2.5V; DISABLE_ = 3.2V; RLto Vcc / 2; MAX4188: Ay = +2V/V, RF = Rg = 1.1kQ for RL = 1kQ and RF = Rg
= 620Q for RL = 150Q; MAX4189: Ay = +1V/V, RF = 1500Q for RL = 1kQ and RF = 1600Q for R = 150Q; MAX4190: Ay = +2V/V, RF =
Rg = 1300Q for RL = 1kQ, RF = Rg = 680Q for R = 150Q; Ta = TMIN to Tmax, unless otherwise noted. Typical values are specified at

Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage Inferred from PSRR tests 4.5 55 vV
Input Voltage Range \elV Guaranteed by CMRR test 1;36;0 1;33;0 \
Input Offset Voltage Vos Vcm = 2.5V (Note 1) +1.5 +6.0 mV
Input Offset Voltage Tempco TCvos +10 uVv/°C
Input Offset Voltage Matching +1 mV
Input Bias Current
(Positive Input) B+ *1 =10 WA
Input Bias Current
(Negative Input) lB- 2 =12 WA
Input Resistance
(Positive Input) RIN+ 1.6V <Vem 3.4V, | ViNg - VIN-| £ 1V 100 350 kQ
Input Resistance
(Negative Input) RIN- 300 Q
Input Capacitance
(Positive Input) CiN 29 pF
Common-Mode Rejection Ratio CMRR 1.5V<Vem 3.5V 48 65 dB

) 1.3V <VouT<3.7V, RL = 1kQ 1.0 6.5
Open-Loop Transresistance TR MQ
1.45V < Vout < 3.55V, RL = 150Q 0.2 1.0
1210 0.9to
, RL = 1kQ 3.8 4.1
Output Voltage Swing Vsw V
Rl - 1500 14to 1.15to
L= 36 385
Output Current lout RL = 30Q +16 +28 mA
Output Short-Circuit Current Isc +50 mA
Output Resistance Rout 0.2 Q
gfﬁ:r']etd Output Leakage louT(oFF) | DISABLE_< VL, 1.2V < Vout < 3.8V (Note 2) 0.8 +5 HA
Disabled Output Capacitance Cout(orr)| DISABLE_ < Vi, 1.2V < VouT < 3.8V 5 pF
DISABLE Low Threshold ViL (Note 3) Vee -3 V
DISABLE High Threshold VIH (Note 3) Vcc-1.8 \
DISABLE Input Current IIN 0 <DISABLE_<Vcc 0.1 2 PA
Power-Supply Rejection B
Ratio (Vce) PSRR+ | Vcc =4.5Vt05.5V 60 75 dB
Quiescent Supply Current _
(per Amplifier) Is | RL=open 15 185 | mA
Disabled Supply Current ———e B
(per Amplifier) IS(OFF) DISABLE_ < V)L, RL = open 0.45 0.65 mA
W AXIW 3
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/ 250MHz

AC ELECTRICAL CHARACTERISTICS—Dual Supplies (MAX4188)

(Vce = +5V, VEE = -5V, V|N = 0, DISABLE_ = 3V, Ay = +2V/V, RF = Rg = 910Q for R_ = 1kQ or RF = Rg = 560Q for R = 150Q;
Ta = +25°C, unless otherwise noted.)

MAX4188/MAX4189/MAX4190

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
, , RL = 1kQ 200
Small-Signal -3dB Bandwidth BW.3dB MHz
RL = 150Q 160
) RL = 1kQ 0.25
Peaking dB
RL = 150Q 0.1
. RL = 1kQ 60
Bandwidth for 0.1dB Flatness BWo.10B MHz
RL = 150Q 80
L Signal -3dB Bandwidth BW \Y 2V AL = Tk 100 MH
arge-Signal - andwi = - z
g g LS ouTt p-p RL = 1500 100
= Positive slew 350
Slew Rate SR Vour = 4V step, - V/us
RL = 150Q Negative slew 280
Settling Time t0 0.1% ts VouTt = 4V step 22 ns
) ) Rise time 10
Rise/Fall Time VouT = 4V step - ns
Fall time 12
= RL = 1kQ 70
Spurious-Free Dynamic Range SFDR fc = SMHz, dB
Vourt = 2Vp-p RL = 150Q 56
- RL = 1kQ -70
Second Harmonic Distortion fc = SMHz, L dBc
Vourt = 2Vp-p RL = 150Q -66
= RL = 1kQ 73
Third Harmonic Distortion fc = SMHz, L dBc
Vourt = 2Vp-p RL = 150Q -56
. . RL = 1kQ 0.05
Differential Phase Error DP NTSC degrees
RL = 150Q 0.32
. . . RL = 1kQ 0.03
Differential Gain Error DG NTSC %
RL = 150Q 0.04
Input Noise Voltage Density en f = 10kHz 2 nV/VHz
) ) ) Positive input 4 _
Input Noise Current Density in f = 10kHz — pANHz
Negative input 5
Output Impedance ZouT f = 10MHz 4 Q
Crosstalk f = 10MHz, input referred -55 dB
All Hostile Off Isolation f = 10MHz, input referred -65 dB
Gain Matching to 0.1dB 100 MHz
NDIQARI E O,
Amplifier Enable Time ton | Detay from DISABLE to 90% of Vour, 120 ns
VIN = 0.5V
Amplifier Disable Time top | Detay from DISABLE to 10% of Vour, 35 ns
VIN = 0.5V
Disable/Enable Switching Positive transient 30 v
Transient Negative transient 15

MAXIMN
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250MHz

AC ELECTRICAL CHARACTERISTICS—Dual Supplies (MAX4189)
(Vcc = +5VY, VEE = -5V, V|N = 0, DISABLE_ = 3V, Ay = +1V/V, RF = 1600Q for RL = 1kQ and RF = 1100Q for RL = 150Q; Ta = +25°C,

unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) . RL = 1kQ 250
Small-Signal -3dB Bandwidth BW._3dB MHz
RL = 150Q 210
, RL = 1kQ 1.4
Peaking dB
RL = 150Q 0.15
, RL = 1kQ 7
Bandwidth for 0.1dB Flatness BWo.1dB MHz
RL = 150Q 30
L Signal -3dB Bandwidth BW \Y 2V AL = Tk €0 MH
arge-Signal - andwi = - z
= Positive slew 175
Slew Rate SR | YouT=4Vstep, _ Vius
RL = 150Q Negative slew 150
Settling Time to 0.1% ts Vourt = 4V step 28 ns
Rise/Fall Ti Vi 4V st Hise time 20
ise/Fall Time =4V ste ns
ouT P Fall time 22
- RL = 1kQ 65
Spurious-Free Dynamic Range SFDR fc = SMHz, = dB
Vour = 2Vp-p RL = 150Q 51
- RL = 1kQ -65
Second Harmonic Distortion fc = SMHz, = dBc
Vourt = 2Vp-p RL = 150Q -63
= RL = 1kQ -70
Third Harmonic Distortion fc = SMHz, = dBc
Vourt = 2Vp-p RL = 150Q -51
. . RL = 1kQ 0.02
Differential Phase Error DP NTSC degrees
RL = 150Q 0.66
. i . RL = 1kQ 0.07
Differential Gain Error DG NTSC %
RL = 150Q 0.18
Input Noise Voltage Density en f = 10kHz 2 nVAVHz
. . . Positive input 4 -
Input Noise Current Density in f = 10kHz —— pANHz
Negative input 5
Output Impedance ZouT f = 10MHz 4 Q
Crosstalk f = 10MHz, input referred -57 dB
All Hostile Off Isolation f = 10MHz, input referred -55 dB
Gain Matching to 0.1dB 24 MHz
Amplifier Enable Time ton | Defay from DISABLE to 90% of Vour. 120 ns
VIN = 0.5V
Amplifier Disable Time {OFF Delay from DISABLE to 10% of Vour, 40 ns
VIN = 0.5V
Disable/Enable Switching Positive transient 70 v
Transient Negative transient 110
W AXIW 5
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/ 250MHz

AC & DYNAMIC PERFORMANCE—Dual Supplies (MAX4190)
(Vcc = +5V, VEE = -5V, VIN = 0, Ay = +2V/V; RF = Rg = 1300Q for RL = 1kQ and RF = Rg = 680Q for RL = 150Q,

MAX4188/MAX4189/MAX4190

Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . RL = 1kQ 185
Small-Signal -3dB Bandwidth BWss MHz
RL = 150Q 150
, RL = 1kQ 0.1
Peaking dB
RL = 150Q 0.1
) RL = 1kQ 85
Bandwidth for 0.1dB Flatness BW|s MHz
RL = 150kQ 75
L Signal -3dB Bandwidth BW,| Vo =2V AL = TkQ % MH
arge-Signal - andwi = - z
ge-oig LS o} p-p RL = 1500 %
= Positive slew 340
Slew Rate sp | Yo=4Vstep, , Vius
RL = 150Q Negative slew 270
Settling Time to 0.1% ts Vo = 2V step 22 ns
. ) tR Vo = 4V step Rise time 10
Rise/Fall Time ’ ns
/ ¥ | RL=1500 Fall time 12
= RL = 1kQ 61
Spurious-Free Dynamic Range fc = SMHz, L dB
Vo =2Vp-p RL = 150Q 55
= RL = 1kQ -65
Second Harmonic Distortion fc = SMHz, L dBc
Vo = 2Vp-p RL = 150Q -55
= RL = 1kQ 73
Third Harmonic Distortion fc = SMHz, = dBc
Vo = 2Vp-p RL = 150Q -61
. . ) RL = 1kQ 0.03
Differential Gain Error DG NTSC degrees
RL = 150Q 0.07
. . RL = 1kQ 0.06
Differential Phase Error DP NTSC degrees
RL = 150Q 0.45
) } Positive input 4 _
Input Noise Current Density f = 10kHz — PANHZ
Negative input 5
Input Noise Voltage Density en f = 10kHz 2 nVAHz
Output Impedance ZouT f=10MHz 4 Q
All Hostile Off Isolation f = 10MHz, input referred -60 dB
Turn-On Time from DISABLE toN 120 ns
Turn-Off Time from DISABLE tOFF 35 ns
i itchi Positive transient 30
D|sab‘|e/Enab|e Switching BWLs i |vle ransi . v
Transient Negative transient 15

MAXIMN
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AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4188)

(Vcc = +5V, VEE = 0, VIN = 2.5V, DISABLE_= 3V, RLto Vcc / 2, Ay = +2V/V, RF = Rg = 1.1kQ for RL = 1kQ to Vcc / 2 and RF = Rag =
620Q for RL = 150Q; Ta = +25°C, unless otherwise noted.)

06 PXVIN/68LPXVIN/88LVXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
, , RL = 1kQ 185
Small-Signal -3dB Bandwidth BW_3dB MHz
RL = 150Q 145
. RL = 1kQ 0.1
Peaking dB
RL = 150Q 0.1
) RL = 1kQ 110
Bandwidth for 0.1dB Flatness BWo.1dB MHz
RL = 150Q 65
L Signal -3dB Bandwidth BW \Y 2V AL = TkQ 80 MH
arge-Signal - andwi = - z
ge-oig LS ouT p-p RL = 1500 80
= Positive slew 300 V/us
Slew Rate SR | YouT=2Vstep, , a
RL = 150Q Negative slew 230 V/us
Settling Time to 0.1% ts VouT = 2V step 20 ns
) ) Rise time 8
Rise/Fall Time VourT = 2V step - ns
Fall time 9
- RL = 1kQ 66
Spurious-Free Dynamic Range SFDR fc = SMHz, = dB
Vour = 2Vp-p RL = 150Q 56
— RL = 1kQ -76
Second Harmonic Distortion fc = 5MHz, L dBc
Vout = 2Vp-p RL = 150Q -59
= RL = 1kQ -66
Third Harmonic Distortion fc = SMHz, = dBc
Vour = 2Vp-p RL = 150Q -56
. . RL = 1kQ 0.06
Differential Phase Error DP NTSC degrees
RL = 150Q 0.34
) , ) RL = 1kQ 0.02
Differential Gain Error DG NTSC %
RL = 150Q 0.05
Input Noise Voltage Density en f = 10kHz 2 nVAHz
. ) . Positive input 4 _
Input Noise Current Density in f = 10kHz — PANHz
Negative input 5
Output Impedance ZouT f=10MHz 4 Q
Crosstalk f = 10MHz, input referred -55 dB
All Hostile Off Isolation f = 10MHz, input referred -65 dB
Gain Matching to 0.1dB 40 MHz
Amplifier Enable Time ton | Defay from DISABLE to 90% of Vour, 120 ns
VIN = 3V
Amplifier Disable Time torr | Detay from DISABLE to 10% of Vour, 35 ns
VIN = 3V
Disable/Enable Switching Positive transient 30 v
Transient Negative transient 15

MAXIMN 7
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AC ELECTRICAL CHARACTERISTICS—Single Supply (MAX4189)

(Vce = +5V, VEE = 0, VIN = 2.5V, DISABLE_ = 3V, RLto Vcc / 2, Av = +1V/V, RF = 1500Q for RL = 1kQ and RrF = 1600Q for RL =
150Q; Ta = +25°C, unless otherwise noted.)

MAX4188/MAX4189/MAX4190

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
) . RL = 1kQ 230
Small-Signal -3dB Bandwidth BW.3dB MHz
RL = 150Q 190
) RL = 1kQ 1.4
Peaking dB
RL = 150Q 0.15
, RL = 1kQ 7
Bandwidth for 0.1dB Flatness BWo.1dB MHz
RL = 150Q 40
L Signal -3dB Bandwidth BW \Y 2V AL = Tk >0 MH
arge-Signal - andwi = - z
= Positive slew 160
Slew Rate SR | Your=2Vstep, _ Vius
RL = 150Q Negative slew 135
Settling Time to 0.1% ts Vour = 2V step 25 ns
) : Rise time 12
Rise/Fall Time VouT = 2V step - ns
Fall time 15
= RL = 1kQ 57
Spurious-Free Dynamic Range SFDR fc = SMHz, dB
Vout = 2Vp-p RL = 150Q 47
- RL = 1kQ -58
Second Harmonic Distortion fc = SMHz, - dBc
Vourt = 2Vp-p RL = 150Q -54
_ RL = 1kQ 57
Third Harmonic Distortion fc = SMHz, = dBc
Vourt = 2Vp-p RL = 150Q -47
. ) RL = 1kQ 0.04
Differential Phase Error DP NTSC degrees
RL = 150Q 0.66
, ) , RL = 1kQ 0.06
Differential Gain Error DG NTSC %
RL = 150Q 0.17
Input Noise Voltage Density en f = 10kHz 2 nV/VHz
) . . Positive input 4 .
Input Noise Current Density in f = 10kHz —— pANHz
Negative input 5
Output Impedance Z0ouUT f = 10MHz 4 Q
Crosstalk f = 10MHz, input referred -57 dB
All Hostile Off Isolation f = 10MHz, input referred -55 dB
Gain Matching to 0.1dB 25 MHz
Amplifier Enable Time ton | Defay from DISABLE to 90% of Vour, 120 ns
VIN = 3V
Amplifier Disable Time {OFF Delay from DISABLE to 10% of Vour, 40 ns
VIN = 3V
Disable/Enable Switching Positive transient 70 v
Transient Negative transient 110

Note 1: Input Offset Voltage does not include the effect of Igjas flowing through RF/RG.
Note 2: Does not include current through external feedback network.
Note 3: Over operating supply-voltage range.

8 MAXI N




/

250MHz

AC & DYNAMIC PERFORMANCE—Single Supply (MAX4190)

(Vcc = +5V, VEE = 0, VIN = 0, Ay = +2V/V; RF = Rg = 1500Q for R = 1kQ and RF = Rg = 750Q for R = 150Q,
Ta = +25°C, unless otherwise noted)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) ) RL = 1kQ 165
Small-Signal -3dB Bandwidth BW.3dB MHz
RL = 150Q 135
) RL = 1kQ 0.1
Peaking dB
RL = 150Q 0.1
] RL = 1kQ 70
Bandwidth for 0.1dB Flatness BWo.1dB MHz
RL = 150Q 65
L Signal -3dB Bandwidth BW, V 2V Al L = MH
arge-Signal - andwi = - z
9819 LS | Yo =2Vpp RL = 1500 75
Vo = 2V step, Positive slew 290
Slew Rate SR V/us
RL = 150Q Negative slew 220 H
Settling Time to 0.1% ts Vo = 2V step 20 ns
. ) iR Vo = 2V step, Rise time 8
Rise/Fall Time ns
tF RL = 150Q Fall time 9
) . fc = BMHz RL = 1kQ 59
Spurious-Free Dynamic Range ’ dB
P y & Vo = 2Vp-p RL = 1500 55
- RL = 1kQ -59
Second Harmonic Distortion fc = 5MHz, L dBc
Vo = 2Vp-p RL = 150Q -55
_ RL = 1kQ -68
Third Harmonic Distortion fc = SMHz, L dBc
Vo = 2Vp-p RL = 150Q -60
} ) ) RL = 1kQ 0.02
Differential Gain Error DG NTSC %
RL = 150Q 0.08
i ) RL = 1kQ 0.07
Differential Phase Error DP NTSC degrees
RL = 150Q 0.43
Input Noise Voltage Density f = 10kHz 2 nVAHz
} ) ) Positive input 4 _
Input Noise Current Density in f = 10kHz — pANHz
Negative input 5
Output Impedance ZouT f = 10MHz 4 Q
All Hostile Off Isolation f = 10MHz, input referred, RL = 150Q -60 dB
Turn-On Time from DISABLE toN 120 ns
Turn-Off Time from DISABLE tOFF 35 ns
i itchi Positive transient 30
Dlsablle/EnabIe Switching BWis . . mv
Transient Negative transient 15
MAXIM 9
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MAX4188/MAX4189/MAX4190

250MHz

(Vce = 45V, VEE = -5V, Ta = +25°C, unless otherwise noted.)
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MAX4188 LARGE-SIGNAL GAIN
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AN
2

— Ay=+2V\V

[ | /

1

10 100
FREQUENCY (MHz)

1000

MAXIMV




/ 250MHz

( )

(Vce = 45V, VEE = -5V, Ta = +25°C, unless otherwise noted.)

MAX4189 LARGE-SIGNAL GAIN MAX4189 LARGE-SIGNAL GAIN MAX4189 SMALL-SIGNAL GAIN
vs. FREQUENCY (DUAL SUPPLIES) vs. FREQUENCY (SINGLE SUPPLY) MATCHING vs. FREQUENCY
) P TTIT i
3 : 3 Re = 15k2 - I -
2 2 2 RL= 1k 2 15 CH_1-CH_3 =
Re=16k ||| L “CH2
1 Ao 1 ;g CH_‘1 C\H_2
— 0 — L — 0.
§ -1 ol C‘j’ 1 — | \ g/ 0 _3 —
= Re = 1.1k = R = 1.6k \ = A
S 2 L R-1500 S 2 |—R-1500 S 05 *\
3 T e 10 |- Ve —F CH 302
4 = 4 | Vee=0 15 | Re=16kQ
VinN=2Vp-p Vin=2Vp-p RL = 1kQ
5 A=ty 5= Ay=+VN 20 | Ay=+vp
% L % LI 25 [ RR|
1 10 100 1000 1 10 100 1000 1 10 100 1000
FREQUENGY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
MAX4188 HARMONIC DISTORTION MAX4188 HARMONIC DISTORTION MAX4188 CROSSTALK vs.
vs. FREQUENCY (DUAL SUPPLIES) vs. FREQUENCY (SINGLE SUPPLY) FREQUENCY (DUAL SUPPLIES)
0 . 0 S - 0 .
Vour =2Vp-p E 10 |VYour=2vp-p E Vour =2Vp-p E
10 g z 210 |RL=150@ s
-2 = 20 = :
-20
= 30 / < 30 =
o [aa) o
= 40 = . /, = -0 7/
g 3RD (R, = 1500) /)f g 0 3RD (R = 1500) g7 > /’
£ 0 | / g 0 ’ \L I} £ 40 =il
S | @ - te00)_yerrrid 2 |06t L 2 . AN
= ) 4 a 1 Ay S T
oy atl AT { 70 J =T A 80 "'/
-t / _ -
0 = /i RD (R - 1k T 80 Sorrmre et e A
g0 =t U | 90 By | 0 PA
2ND (R = ThQ) 7| |3R0 @ = k)
-100 -100 -80
0.1 1 10 100 0.1 1 10 100 1 10 100 1000
FREQUENGY (MHz) FREQUENGY (MHz) FREQUENGY (MHz)
MAX4189 HARMONIC DISTORTION MAX4189 HARMONIC DISTORTION MAX4189 CROSSTALK vs.
vs. FREQUENCY (DUAL SUPPLIES) vs. FREQUENCY (SINGLE SUPPLY) FREQUENCY (DUAL SUPPLIES)
0 — . 0 . 0 .
Vour =2Vp-p g Vour=2Vp-p E Vour=2Vp-p g
10 g 10 0 [Re=1s00 :
20 = -20 2 2
20
= 80 = 30 / =
g 3RD (R - 1500) / g€ 4, 3D (R = 1502) ./ g
2 L4 / g 4 7 2
S ! -
5 ND (R, = 1502)_+1 x 2ND ([ = 1509) AR & Y
& 60 f [ Lz % 60 ’ AL =7 \ 2 50 A
= 2 ) Pad Za? = A awe -l S TNV
AR ZAA g ’
80 T 2ND (R = 1kQ) T -80 7 \ f ///
% 11978 R @ 3RD (R = 1k<2) 70
I R [
-100 i -100 -80
01 1 10 100 0.1 1 10 100 1 10 100 1000
FREQUENGY (MHz) FREQUENGY (MHz) FREQUENGY (MHz)

MAXIMN 11

06 P XVIN/68LVXVIN/88 EPXVIN



MAX4188/MAX4189/MAX4190

/

250MHz

« )

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

3.4
32
3.0
2.8
2.6
2.4
2.2
2.0
18
1.6
1.4

PSRR (dB) VOLTAGE-NOISE DENSITY (nV/vHz)

Vos (mV)

12

INPUT VOLTAGE-NOISE
DENSITY vs. FREQUENCY

MAX4180 TOC19

100k 1M 10M 100M 1G
FREQUENCY (Hz)

10k

1k

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY

MAX4188toc22

2

A1

Vee (MAX4189)

01 1 10
FREQUENCY (MHz)

100 1000

INPUT OFFSET VOLTAGE (Vos)
vs. TEMPERATURE

MAX4188toc25

20 40
TEMPERATURE (°C)

60 80

TOTAL VOLTAGE-NOISE DENSITY (nV/VHz)

OUTPUT IMPEDANCE ()

INPUT BIAS CURRENT (uA)

TOTAL VOLTAGE-NOISE DENSITY

vs. FREQUENCY (INPUT REFERRED)

-3dB BANDWIDTH
vs. INPUT AMPLITUDE

28 T T < 350 | I &
Vin - MAX189 L
b / T
Vorr |2 300 2
2 mMaxim i b | MAX4188 =
MAX4188 = L1 ) \
" 1 £ 250 \
—4 = —TTT] ™ \
\ 5 200 \
16 b 1 =
910k 2 150 \
910k 5 DUAL SUPPLIES: N
12 3 | RL=1kQ, N
\ — I 7100 T py = 42UV, Re = Rg = 9100 \
8 \ FOR MAX4188;
\\ 50 | Ay =1V, R = 1.6kQ
. ~ o LPORMAKTSD
100 1k 10k 100k 1M 1OM 100M 16 0.02 0.1 1 2
FREQUENCY (Hz) INPUT AMPLITUDE (Vp-p)
OUTPUT IMPEDANCE SUPPLY CURRENT PER AMPLIFIER
vs. FREQUENCY (DUAL SUPPLIES) vs. TEMPERATURE
LA 0 1 11 g 16 3
RL= ke, : 2 g
Ay =+2V/V, Rf = Rg = 910Q E S Veg =5V Vep=-5V E
10 b FOR MAXatas; &5 z
Ay =+1 VN, Rp=1.6kQ Iy = | — Iy
FOR MAX4189 DZ 80 L~ Iy
/;,” ; //
10 </ o 14 // cc=5V; VEe=0
e g,
s =
MAX4189 | | £
§ / / MAX4188 3
1 i > 13
(7 =
/v o
A 3
|t /
0.1 12
0.1 1 10 100 1000 4 20 0 22 4 60 8
FREQUENCY (MHz) TEMPERATURE (°C)
INPUT BIAS CURRENT DISABLED SUPPLY CURRENT PER
vs. TEMPERATURE AMPLIFIER vs. TEMPERATURE
5 e =05 N
g E g
g o £
4 : % Voo =45V /¢= E
= | —T——"
E 04 *//{
3 ; // Voo =25V
— Ig - (POSITIVE INPUT =
2 — q\_ =
1 N 3
Ig - (NEGATIVE INPUT), 5]
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4 20 0 2 40 60 80 40 20 0 22 40 60 80
TEMPERATURE (°C) TEMPERATURE (°C)
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/ 250MHz

( )

(Vce = 45V, VEE = -5V, Ta = +25°C, unless otherwise noted.)

OUTPUT VOLTAGE SWING MAX4188 MAX4189
vs. TEMPERATURE ENABLE/DISABLE RESPONSE POWER-ON RESPONSE
18 g H H T g - — — s
VoL - Veg; RL=150Q ?i W 1 g g
= 16 \ E 7 ] 13 S
E 1 [ DISABLE | ---
= » - ov :
= Ve - Vou: R = 150Q 3 b N
S s
E 12 Vout L .‘/...E.v,‘ : \\ L
= 10 VoL - Ve Ry = Tk | Qv ‘/) IR
= Wb
Ve - Vow; RL = 1k : S S
-40  -20 0 20 40 60 80 50ns/div 200ns/div
TEMPERATURE (°C) Av =+2V/V, RF =Rg = 910Q, R = 1kQ, Viy =1V Ay = +1V/V, R = 1k, RF = 1.6k, Ve =0
MAX4188
MAX4188 SMALL-SIGNAL PULSE RESPONSE MAX4188

SMALL-SIGNAL PULSE RESPONSE (WITH CroaD) LARGE-SIGNAL PULSE RESPONSE

MAX4188toc31
MAX4188toc32
MAX4188toc33

10ns/div 10ns/div 10ns/div
Ay =+2V/V, RF = Rg = 9109, R = TkQ Ay = +2V/V, Rr = Rg = 910Q, R = 1kQ, C = 47pF Ay =+2V/V, R =Rg = 910Q, R = 1kQ
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MAX4188/MAX4189/MAX4190

/

250MHz

(

)

(Vce = 45V, VEE = -5V, Ta = +25°C, unless otherwise noted.)

+50mV

MAX4189
SMALL-SIGNAL PULSE RESPONSE

MAX4188toc34

-50mv

3V
DISABLE

ov

out

ov
20mV/div

14

Ay = +1V/V, R = 1.1kQ, R = 150Q

MAX4188
SWITCHING TRANSIENT

100ns/div

Ay =+2VN, R = 9109, R = 1k, Vi =0

MAX4188toc37

+50mV
ouT

-50mV

v b T

DISABLE

ov

ouT
100mV/div

MAX4189
SMALL-SIGNAL PULSE RESPONSE
(WITH Croap)

MAX4188toc35

10ns/div
Ay =+1VNV, Re = 1.6k2, R = 1k, C| = 47pF

MAX4189
SWITCHING TRANSIENT

100ns/div
Ay =+1V/V, Re = 1.6k, R = 1kR, Viy =0

MAX4188toc38

OFF-CHANNEL FEEDTHROUGH (dB)

MAX4189
LARGE-SIGNAL PULSE RESPONSE

MAX4188toc36

10ns/div
Av=+1VN, R = 1.1kQ, R = 150Q

OFF-CHANNEL FEEDTHROUGH
vs. FREQUENCY (DUAL SUPPLIES)
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/ 250MHz

MAX4188/MAX4189 MAX4190
SOP QSOP SOP/UMAX
- e T 1 1 DISABLET (Vce-2V)
! ! DISABLET DISABLET (Vce-3V)
- e 2 2 DISABLEZ (Vcc-2V)
2 2 DISABLE2 DISABLEZ (Vcc-3V)
- e 3 3  DISABLE3 (Vcc-2V)
8 8 DISABLES DISABLE3 (Vce-3V)
4 4 7 Vce Vee +5V
5 5 — IN1+ 1
6 6 — IN1- 1
7 7 — OouT1 1
— 8,9 1,5 N.C.
8 10 — ouT3 3
11 — IN3- 3
10 12 — IN3+ 3
11 13 4 VEE Vee -5V
12 14 — IN2+ 2
13 15 — IN2- 2
14 16 — ouT2 2
— — 2 IN-
— — 3 IN+
— — 6 ouT
B - SrerETE DISABLE  (Vec-2V)
8 DISABLE | SISABIE  (vee-3V)
1
MAX4188/MAX4189/MAX4190 250MHz A/D
(0.1dB)80MHz /
0.03%/0.05°
MAX4188/MAX4189/MAX4190 DISABLE
+5V +5V 1 (10MHz
1.5mA 65dB)
+ 55mA 150Q
( 45mVp-p)
MAX4188 / (120ns/
35ns)

MAXIMN 15
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MAX4188/MAX4189/MAX4190

/ 250MHz
DISABLE 1
+5V 5V
rr—1 9
1.0uF 0.1uF 0.1uF 1.0uF
( T ‘T
1pA 3.5pF) - - 4 u -~
56092
6 56002
1 MAX4188 ‘rE/\N\/ AMP1 _EVW
31 vyt (o o> + 87Q
N = _ = Q MAXIM
DISABLE_ Vce-2.5V(typ) MAX4188
VEE +35V =
+5V CMOS - r """"
e Q
DISABLE Al R
DISABLE = a2 > o
vi2 (o o2 + 87Q
75Q
DISABLE =  75Q
56092
9 5600
—_E/VV\/ EW
— AMP3 >—
Vi3 (o 10 + 87Q
MAX4188/MAX4189/MAX4190 = 759%
= 112 |3
A Vout/A iy Tz DISABLET
DISABLE2
DISABLE3
bC 1 3:1
6dB/oct

Vout/Vin  Gx [(Tz(S)/Tz(S)+ x RN+Rp)]
G:AVCL:1+(RF/RG) R|N:1/gM 300Q
Gx Rin Rf

Tz Rg

Youtr _ g - 14 (e /Rg)

16

MAXIN
MAX4188
MAX4189
MAX4190

MAXIMN




/ 250MHz
MAX4188/MAX4189/
MAX4190 AC
2 1uF
0.01uF 0.1pF
10pF
ESR
MAX4188/MAX4189/MAX4190
(Rp) (Re)
100Q 150Q 1
0,
MAX4188/MAX4189/MAX4190 2b 1% 3a
(10MHz 65dB) (10MHz ¢ 3b) 1
-55dB)
2
Vi
V
Vour R out
Ro
MM MAXI/N
VIAX4188 %%;gg
MAX4189 a9
MAX4190
Vour = -(Rr/ Rg) (Vin) Vour = [1+ (R / Rg)l Vin
3a. 3b.

MAXIMN
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MAX4188/MAX4189/MAX4190

/

250MHz

la. MAX4188

DUAL SUPPLIES SINGLE SUPPLY
_ Ay=+5 | Ay=+10 B Av=+5 | Ay=+10
COMFI;(\)AI/\IENT/ Ay = +2VIV (VIV) (VIV) Av = +2VIV VIV VIV
RL = RL = RL = RL = RL = RL = RL = RL = RL = RL =
1kQ 150Q 100Q 1kQ 1kQ 1kQ 150Q 100Q 1kQ 1kQ
RF (Q) 910 560 390 470 470 1.1k 620 430 470 470
Ra (Q) 910 560 390 120 51 1.1k 620 430 120 51
-3dB BW (MHz) 200 160 145 70 30 185 145 130 70 30
1b. MAX4189
DUAL SUPPLIES SINGLE SUPPLY
COM';(\)A’/\‘ENT/ Ay = +1VIV Ay = +1V/V
RL = 1kQ RL =150Q RL =100Q RL = 1kQ RL =150Q RL =100Q
RG (Q) 1.6k 1.1k 680 1.5k 1.6k 910
-3dB BW (MHz) 250 210 185 230 190 165
1lc. MAX4190
DUAL SUPPLIES SINGLE SUPPLY
_ Ay=+5 | Ay=+10 B Av=+5 | Ay=+10
COMPBC\)AII\IENT/ Ay = +2VIV (V) (V) Av = +1V/IV VIV VIV
RL = RL = RL = RL = RL = RL = RL = RL = RL = RL =
1kQ 150Q 100Q 1kQ 1kQ 1kQ 150Q 100Q 1kQ 1kQ
RF (Q) 1.3k 680 510 470 470 1.5k 750 510 470 470
RG (Q) 1.3k 680 510 120 51 1.5k 750 510 120 51
-3dB BW (MHz) 185 180 135 70 30 165 135 125 70 30
DC
MAX4188/MAX4189/MAX4190
4
. (Vos) (1=R¢/Rg)
— Vour
. (Is+) (Rs)( MAXIM
50Q 75Q) (Ig.) MAx4186
B- MAX4189
Re Rg MAX4190
IN+ IN-
4.
DC
I Re
Vout = |(g+)Rs + (ls-)(Re !l Ra) + Vos e
18 AKXV




/ 250MHz

R MAX4188/MAX4189/MAX4190
en(ouT) = 1+@ X

06 PXVIN/68LPXVIN/88LVXVIN

( 5
\/[(im)Rsr + [(in- )R RG]2 +(en) Re  Ro
1
MAX4188/MAX4189/MAX4190
2nV/VAz (in+)
ApANHZ 5pA/NHZ MAX4188/MAX4189/MAX4190 AC
DC MAX4188
RF:RG:560|(Q
MAX4190 50pF
50pF
(1 X 10-6) X 37.5+(2 X 10‘6>280
Vour = x (1+1) 6a
+ 15 x 107
Vout = 4.1mV ( 15Q 33Q)Rg
5 AC
4 x 10712 x 37.5) + 6b 6c  100pF
enoum) =(1+1) 5 5 MAX4188 MAX4189
(5 x 10712 x 280) + (2 X 10‘9) 20Q
en(ouT) = 4.8ﬂV/\/E
200MHz 68uVRrMs
( 408pVvp-p 6 )
MAXIMN

MAX4188
MAX4189
MAX4190

75Q  75Q CABLE

VIDEQ

out

75Q RL

MAXIMN 19




MAX4188/MAX4189/MAX4190

250MHz

bl G S W)
10 7QV:E2V/\€/HO 4 A=+ N
| Rr=Rg=910Q | Rr=1.6k / =
8 [TRe=1nr1000F O / e
6 |Vin=20mvp-p / /RS =0Q 2 v =20mvpp
= 4 ’ = 1 \HH'/\‘ R = 202
= / = NN L
E g Ny s - 200 3 Rs=332 | |||
’ el 1 2
N\ [[| rs-330 )
4 -3
\ \
-8 \u‘ -4
10 -5
1 10 100 1000 1 10 100 1000
FREQUENCY (MH2) FREQUENCY (MH2)
6b. 100pF 6c. 100pF
MAX4188/4189 PART TEMP. RANGE  PIN-PACKAGE
TRANSISTOR COUNT: 336 MAX4189ESD -40°C to +85°C 14 SO
MAX4190 MAX4189EEE —4OOC to +850C 16 QSOP
TRANSISTOR COUNT: 112 MAX4190ESD -40°Cto +85°C 880
MAX4190EEE -40°C to +85°C 8 UMAX
SUBSTRATE CONNECTED TO VEg H
TOP VIEW . o
- DISABLET [ 1 [16] ouT2
DISABLET [1 | [14] our2 DisBLE2 2] 5] ine-
e [1]° 5] DISABLE DSABLE2 [2] 15] - oiseLes (3| maian [14] mer
- [2] A 7] oo ist8LEs [3] umaxcian [12) e Voo [4]  MAxa188  |13] vee
IN+ [3] 6] our Ve [4] %ﬁ\&(ﬂ% [11] Vee N1+ [ max4189 [12] N3+
Vee [4] [5] NC. 1+ [5] [10] N3+ - [ ] ne-
SO/UMAX - [6] 9] ma- ourt [ 7] [10] out3
ourt [7] [8] ours Ne. [8] (9] nC.
SO QSOP

20

MAXIMN




