ANALOG
DEVICES

Low Cost, High Speed
Differential Amplifier

AD8132

FEATURES

High speed
350 MHz -3 dB bandwidth
1200 V/ps slew rate
Resistor settable gain
Internal common-mode feedback to improve gain and
phase balance -68 dB @ 10 MHz
Separate input to set the common-mode output voltage
Low distortion: =99 dBc SFDR @ 5 MHz 800 Q Load
Low power: 10.7mA @5V
Power supply range: +2.7 V to £5.5 V

APPLICATIONS

Low power differential ADC drivers

Differential gain and differential filtering

Video line drivers

Differential in/out level shifting

Single-ended input to differential output drivers
Active transformers

GENERAL DESCRIPTION

The AD8132 is a low cost differential or single-ended input to
differential output amplifier with resistor settable gain. The
AD8132 is a major advancement over op amps for driving
differential input ADCs or for driving signals over long lines.
The AD8132 has a unique internal feedback feature that
provides output gain and phase matching balanced to —68 dB at
10 MHz, suppressing harmonics and reducing radiated EMI.

Manufactured using ADI’s next generation XFCB bipolar
process, the AD8132 has a —3 dB bandwidth of 350 MHz and
delivers a differential signal with —99 dBc SFDR at 5 MHz,
despite its low cost. The AD8132 eliminates the need for a
transformer with high performance ADCs, preserving the low
frequency and dc information. The common-mode level of the
differential output is adjustable by applying a voltage on the
Vocw pin, easily level shifting the input signals for driving
single-supply ADCs. Fast overload recovery preserves sampling
accuracy.
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FUNCTIONAL BLOCK DIAGRAM
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Figure 1.

The AD8132 can also be used as a differential driver for the
transmission of high speed signals over low cost twisted pair or
coaxial cables. The feedback network can be adjusted to boost
the high frequency components of the signal. The AD8132 can
be used for either analog or digital video signals or for other
high speed data transmission. The AD8132 is capable of driving
either cat3 or cat5 twisted pair or coaxial with minimal line
attenuation. The AD8132 has considerable cost and
performance improvements over discrete line driver solutions.

Differential signal processing reduces the effects of ground
noise that plagues ground referenced systems. The AD8132 can
be used for differential signal processing (gain and filtering)
throughout a signal chain, easily simplifying the conversion
between differential and single-ended components.

The AD8132 is available in both SOIC and MSOP packages for
operation over —40°C to +125°C temperatures.
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Figure 2. Large Signal Frequency Response
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SPECIFICATIONS

+Dy TO +OUT SPECIFICATIONS

At 25°C, Vs =25V, Vocm = 0V, G = 1, RLam = 499 Q, R = Rg = 348 Q, unless otherwise noted. For G = 2, Re,am = 200 Q, Rr = 1000 €,
Re = 499 Q. Refer to Figure 56 and Figure 57 for test setup and label descriptions. All specifications refer to single-ended input and
differential outputs, unless otherwise noted.

Table 1.
Parameter Conditions Min Typ Max | Unit
DYNAMIC PERFORMANCE
—3 dB Large Signal Bandwidth Vour=2Vp-p 300 350 MHz
Vour=2Vp-p,G=2 190 MHz
—3 dB Small Signal Bandwidth Vour=0.2V p-p 360 MHz
Vour=02Vp-p,G=2 160 MHz
Bandwidth for 0.1 dB Flatness Vour=0.2V p-p 90 MHz
Vour=02V p-p,G=2 50 MHz
Slew Rate Vour=2V p-p 1000 1200 V/us
Settling Time 0.1%, Vour=2V p-p 15 ns
Overdrive Recovery Time Vin=5Vto 0V Step, G=2 5 ns
NOISE/HARMONIC PERFORMANCE
Second Harmonic Vour =2V p-p, 1 MHz, Ry, 4m = 800 Q -96 dBc
Vour =2V p-p, 5 MHz, RL,4m = 800 Q -83 dBc
Vour =2V p-p, 20 MHz, R.,dm = 800 Q -73 dBc
Third Harmonic Vour =2V p-p, T MHz, Ri,am =800 Q -102 dBc
Vour =2V p-p, 5 MHz, R., 4m = 800 Q -98 dBc
Vour =2V p-p, 20 MHz, R.,dm = 800 Q —-67 dBc
IMD 20 MHz, Ry, 4m =800 Q -76 dBc
IP3 20 MHz, R, am =800 Q 40 dBm
Input Voltage Noise (RTI) f=0.1 MHz to 100 MHz 8 nv/\/E
Input Current Noise f=0.1 MHz to 100 MHz 1.8 pA/\/E
Differential Gain Error NTSC,G=2,R,am=150Q 0.01 %
Differential Phase Error NTSC,G=2,R,am=150Q 0.10 Degrees
INPUT CHARACTERISTICS
Offset Voltage (RTI) Vos, dm = Vour, dm/2; Voine = Voin- = Voem =0 V +1.0 #35 | mV
Tmin to Tmax Variation 10 pv/eC
Input Bias Current 3 7 A
Input Resistance Differential 12 MQ
Common-Mode 35 MQ
Input Capacitance 1 pF
Input Common-Mode Voltage —-410+3 \
CMRR AVour, dm/AVIN, cm; AViN,em = £1 V; Resistors Matched to 0.01% -70 -60 | dB
OUTPUT CHARACTERISTICS
Output Voltage Swing Maximum AVour; Single-Ended Output —-3.6t0+3.6 \Y
Output Current 70 mA
Output Balance Error AVour, cm/AVour, dm; AVour,dm =1V -70 dB
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AD8132

Vocm TO £OUT SPECIFICATIONS

At 25°C, Vs =25V, Vocm = 0V, G = 1, RLam = 499 Q, R = Rg = 348 Q, unless otherwise noted. For G = 2, Re,am = 200 Q, Rr = 1000 €,
Re = 499 Q. Refer to Figure 56 and Figure 57 for test setup and label descriptions. All specifications refer to single-ended input and
differential outputs, unless otherwise noted.

Table 2.
Parameter Conditions Min Typ Max Unit
DYNAMIC PERFORMANCE
—3 dB Bandwidth AVocm = 600 mV p-p 210 MHz
Slew Rate AVoecm=—-1Vto+1V 400 V/us
Input Voltage Noise (RTI) f=0.1 MHz to 100 MHz 12 nV/\/E
DC PERFORMANCE
Input Voltage Range +3.6 \Y%
Input Resistance 50 kQ
Input Offset Voltage Vos,cm = Vour, em; Voine = Voin- = Voecm =0 V +1.5 7 mV
Input Bias Current 0.5 pA
Vocm CMRR AVour, dm/AVocw; AVocm = £1 V; Resistors Matched to 0.01% -68 dB
Gain AVout,cm/AVocm; AVoem = £1V 0985 1 1.015 | V/V
POWER SUPPLY
Operating Range +1.35 +5.5 Vv
Quiescent Current Vom+ = Voin-=Vocm =0V 11 12 13 mA
Tm to Tmax Variation 16 pA/°C
Power Supply Rejection Ratio AVout,am/AVs; AVs = £1V -70 -60 dB
OPERATING TEMPERATURE RANGE —-40 +125 | °C
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AD8132

+Dy TO +OUT SPECIFICATIONS

At 25°C,Vs=5V,Vocm = 2.5V, G = 1, Ri,am = 499 O, Rr = R = 348 ), unless otherwise noted. For G = 2, R, am = 200 Q, Rr = 1000 Q,
Re = 499 Q. Refer to Figure 56 and Figure 57 for test setup and label descriptions. All specifications refer to single-ended input and
differential outputs, unless otherwise noted.

Table 3.
Parameter Conditions Min Typ Max | Unit
DYNAMIC PERFORMANCE
—3 dB Large Signal Bandwidth Vour=2V p-p 250 300 MHz
Vour=2Vp-p,G=2 180 MHz
—3 dB Small Signal Bandwidth Vour=0.2V p-p 360 MHz
Vour=0.2Vp-p,G=2 155 MHz
Bandwidth for 0.1 dB Flatness Vour=0.2V p-p 65 MHz
Vour=02V p-p,G=2 50 MHz
Slew Rate Vour=2V p-p 800 1000 V/us
Settling Time 0.1%, Vour=2V p-p 20 ns
Overdrive Recovery Time Vn=25Vto0VStep,G=2 5 ns
NOISE/HARMONIC PERFORMANCE
Second Harmonic Vour =2V p-p, 1 MHz, Ri,dam = 800 Q -97 dBc
Vour =2V p-p, 5 MHz, Ri,am = 800 Q -100 dBc
Vour =2V p-p, 20 MHz, R, dm = 800 Q -74 dBc
Third Harmonic Vour =2V p-p, 1 MHz, Ri,am = 800 Q -100 dBc
Vour =2V p-p, 5 MHz, Ri,am = 800 Q -99 dBc
Vour =2V p-p, 20 MHz, R, dm = 800 Q -67 dBc
IMD 20 MHz, R, am =800 Q -76 dBc
IP3 20 MHz, Ri,am =800 Q 40 dBm
Input Voltage Noise (RTI) f=0.1 MHz to 100 MHz 8 nv/\/E
Input Current Noise f=0.1 MHz to 100 MHz 1.8 pA/Hz
Differential Gain Error NTSC,G=2,RLam=150Q 0.025 %
Differential Phase Error NTSC,G=2,R,am=150Q 0.15 Degree
INPUT CHARACTERISTICS
Offset Voltage (RTI) Vos,dm = Vour,dm/2; Voine = Voin- =Voem = 2.5V +1.0 +3.5 | mV
Twmn to Twax Variation 6 pv/°C
Input Bias Current 3 7 HA
Input Resistance Differential 10 MQ
Common-Mode 3 MQ
Input Capacitance 1 pF
Input Common-Mode Voltage 1to3 \Y
CMRR AVour,dm/AViN, cm; AViN,cm = £1 V; Resistors Matched to 0.01% -70 -60 | dB
OUTPUT CHARACTERISTICS
Output Voltage Swing Maximum AVour; Single-Ended Output 1.0t0 4.0 Vv
Output Current 50 mA
Output Balance Error AVourt,cm/AVour, dm; AVout,dm =1V -68 dB
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AD8132

Vocw TO £OUT SPECIFICATIONS
At 25°C,Vs=5V,Vocm = 2.5V, G = 1, R, am = 499 O, Rr = R = 348 ), unless otherwise noted. For G = 2, Ri,am = 200 Q, Re = 1000 €,

Re = 499 Q. Refer to Figure 56 and Figure 57 for test setup and label descriptions. All specifications refer to single-ended input and

differential outputs, unless otherwise noted.

Table 4.
Parameter Conditions Min Typ Max | Unit
DYNAMIC PERFORMANCE
—3 dB Bandwidth AVocm = 600 mV p-p 210 MHz
Slew Rate AVoem=15Vto3.5V 340 V/us
Input Voltage Noise (RTI) f=0.1 MHz to 100 MHz 12 nV/\/E
DC PERFORMANCE
Input Voltage Range 1.0t03.7 \Y
Input Resistance 30 kQ
Input Offset Voltage Vos,em = Vour, em; Voine = Voin- =Voeam = 2.5V +5 +11 mV
Input Bias Current 0.5 HA
Vocm CMRR AVourt, dm/AVocwm; AVoem = 2.5V £1 V; Resistors Matched to 0.01% —66 dB
Gain AVout,cm/AVocw; AVoecm = 2.5V 1V 0.985 1 1.015 | V/V
POWER SUPPLY
Operating Range 2.7 1 \"
Quiescent Current Vot = Voin- =Voam =2.5V 9.4 10.7 12 mA
Twin to Tmax Variation 10 pA/°C
Power Supply Rejection Ratio AVour,dam/AVs; AVs =+1V -70 -60 dB
OPERATING TEMPERATURE RANGE —-40 +125 | °C
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AD8132

+Dy TO +OUT SPECIFICATIONS

At 25°C,Vs=3V,Vocm = 1.5V, G = 1, Ri,am = 499 Q, Rr = Rg = 348 Q) unless otherwise noted. For G = 2, Rr,am = 200 Q, Rr = 1000 Q,
Re = 499 Q. Refer to Figure 56 and Figure 57 for test setup and label descriptions. All specifications refer to single-ended input and
differential outputs, unless otherwise noted.

Table 5.
Parameter Conditions Min Typ Max | Unit
DYNAMIC PERFORMANCE
—3 dB Large Signal Bandwidth Vour=1V p-p 350 MHz
Vour=1Vp-p,G=2 165 MHz
—3 dB Small Signal Bandwidth Vour=0.2V p-p 350 MHz
Vour=0.2Vp-p,G=2 150 MHz
Bandwidth for 0.1 dB Flatness Vour=0.2V p-p 45 MHz
Vour=02Vp-p,G=2 50 MHz
NOISE/HARMONIC PERFORMANCE
Second Harmonic Vour =1V p-p, 1 MHz, R.,dam = 800 Q -100 dBc
Vour =1V p-p, 5 MHz, R.,dam = 800 Q -94 dBc
Vour =1V p-p, 20 MHz, Ri, am = 800 Q -77 dBc
Third Harmonic Vour =1V p-p, 1 MHz, Ri,dm = 800 Q -90 dBc
Vour =1V p-p, 5 MHz, R.,am = 800 Q -85 dBc
Vour =1V p-p, 20 MHz, R, am = 800 Q -66 dBc
INPUT CHARACTERISTICS
Offset Voltage (RTI) Vos,dm = Vout, dm/2; Voin: = Vow- = Voau = 1.5V +10 mV
Input Bias Current 3 A
CMRR AVour, dm/AViN, cm; AViN,em = 0.5 V; Resistors Matched to 0.01% -60 dB

Vocm TO £OUT SPECIFICATIONS

At 25°C,Vs=3V,Vocm = 1.5V, G = 1, Ri,am = 499 Q, Rr = Rg = 348 O unless otherwise noted. For G = 2, Rr,am = 200 Q, Rr = 1000 Q,
Re =499 Q. Refer to Figure 56 and Figure 57 for test setup and label descriptions. All specifications refer to single-ended input and
differential outputs, unless otherwise noted.

Table 6.
Parameter Conditions Min Typ Max Unit
DC PERFORMANCE
Input Offset Voltage Vos, cm = Vour, em; Voine = Voin-=Voeam = 1.5V +7 mV
Gain AVout,cm/AVocw; AVoem = £0.5V 1 V/V
POWER SUPPLY
Operating Range 2.7 11 Vv
Quiescent Current Vot = Voin-=Voam =0V 7.25 mA
Power Supply Rejection Ratio AVour,dm/AVs; AVs = +0.5V -70 dB
OPERATING TEMPERATURE RANGE -40 +125 °C
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AD8132

ABSOLUTE MAXIMUM RATINGS

Table 7.
Parameter Ratings
Supply Voltage +55V Stresses above those listed under absolute maximum ratings
Vocm +Vs may cause permanent damage to the device. This is a stress
Internal Power Dissipation 250 mW rating only; functional operation of the device at these or any
Operating Temperature Range —40°C to +125°C other conditions above those listed in the operational section of
Storage Temperature Range —65°C to +150°C this specification is not implied. Exposure to Absolute
Lead Temperature (Soldering 10 sec) 300°C Maximum Ratings for extended periods may affect device
reliability.
! Thermal resistance measured on SEMI-standard, 4-layer board. 20 | | |
8-Lead SOIC: 6,a = 121°C/W _ L
8-Lead MSOP: 6,4 = 142°C/W 2 8-LEAD SOIC J
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Figure 3. Plot of Maximum Power Dissipation vs. Temperature

ESD CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily accumulate

on the human body and test equipment and can discharge without detection. Although this product features WARNING! @
proprietary ESD protection circuitry, permanent damage may occur on devices subjected to high energy W“
electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance ——

degradation or loss of functionality.
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AD8132

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

(AD8132 | Table 8. Pin Function Descriptions
-IN [} 18] +IN Pin
Vocwm EW [7]Ne No. | Mnemonic | Description
V+ E zl V- "
+oUT [7] ]-out 2 1 —-IN Negative Input.
- 8 2 Vocm Voltage applied to this pin sets the
NC = NO CONNECT e common-mode output voltage with
Figure 4. Pin Configuration aratio of 1:1. For example, 1V dc on
Vocm sets the dc bias level on +OUT and
—OUTto 1 V.
3 V+ Positive Supply Voltage.
+0OUT Positive Output. Note that the voltage at
—Dw is inverted at +OUT (see Figure 64).
5 -ouT Negative Output. Note that the voltage at
+D is inverted at —OUT (see Figure 64).
6 V- Negative Supply Voltage.
7 NC No Connect.
8 +IN Positive Input.
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AD8132

OUTLINE DIMENSIONS
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Figure 82. 8-Lead Standard Small Outline Package [SOIC]
Narrow Body (R-8)
Dimensions shown in millimeters and (inches)
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Figure 83. 8-Lead Mini Small Outline Package [MSOP]

(RM-8)
Dimensions shown in millimeters

ORDERING GUIDE

Model Temperature Range Package Description Package Option Branding
AD8132AR —40°C to +125°C 8-Lead SOIC R-8

AD8132AR-REEL —40°Cto +125°C 8-Lead SOIC, 13" Tape and Reel of 2,500 R-8

AD8132AR-REEL7 —40°Cto +125°C 8-Lead SOIC, 7" Tape and Reel of 1,000 R-8

AD8132ARZ' —40°C to +125°C 8-Lead SOIC R-8

AD8132ARZ-REEL' —40°C to +125°C 8-Lead SOIC, 13" Tape and Reel of 2,500 R-8

AD8132ARZ-REEL7’ —40°C to +125°C 8-Lead SOIC, 7" Tape and Reel of 1,000 R-8

AD8132ARM —40°Cto +125°C 8-Lead MSOP RM-8 HMA
AD8132ARM-REEL —40°C to +125°C 8-Lead MSOP, 13" Tape and Reel of 3,000 RM-8 HMA
AD8132ARM-REEL7 —40°Cto +125°C 8-Lead MSOP, 7" Tape and Reel of 1,000 RM-8 HMA
AD8132ARMZ! —40°Cto +125°C 8-Lead MSOP RM-8 HMA
AD8132ARMZ-REEL’ —40°Cto +125°C 8-Lead MSOP, 13" Tape and Reel of 3,000 RM-8 HMA
AD8132ARMZ-REEL7’ —40°C to +125°C 8-Lead MSOP, 7" Tape and Reel of 1,000 RM-8 HMA

'Z = Pb-free part

Rev. D | Page 29 of 32




	FEATURES
	APPLICATIONS
	GENERAL DESCRIPTION
	FUNCTIONAL BLOCK DIAGRAM
	TABLE OF CONTENTS
	SPECIFICATIONS
	±DIN TO ±OUT SPECIFICATIONS
	VOCM TO ±OUT SPECIFICATIONS
	±DIN TO ±OUT SPECIFICATIONS
	VOCM TO ±OUT SPECIFICATIONS
	±DIN TO ±OUT SPECIFICATIONS
	VOCM TO ±OUT SPECIFICATIONS

	ABSOLUTE MAXIMUM RATINGS
	ESD CAUTION

	PIN CONFIGURATION AND FUNCTION DESCRIPTIONS
	TYPICAL PERFORMANCE CHARACTERISTICS
	TEST CIRCUITS
	OPERATIONAL DESCRIPTION
	DEFINITION OF TERMS
	BASIC CIRCUIT OPERATION

	THEORY OF OPERATION
	GENERAL USAGE OF THE AD8132
	RESISTORLESS DIFFERENTIAL AMPLIFIER (HIGH INPUT IMPEDANCE IN
	OTHER β2 = 1 CIRCUITS
	VARYING β2
	β1 = 0
	ESTIMATING THE OUTPUT NOISE VOLTAGE
	CALCULATING AN APPLICATION CIRCUIT’S INPUT IMPEDANCE
	INPUT COMMON-MODE VOLTAGE RANGE IN SINGLE-SUPPLY APPLICATION
	SETTING THE OUTPUT COMMON-MODE VOLTAGE
	DRIVING A CAPACITIVE LOAD

	LAYOUT, GROUNDING, AND BYPASSING
	CIRCUITS

	APPLICATIONS
	A/D DRIVER
	BALANCED CABLE DRIVER
	TRANSMIT EQUALIZER
	LOW-PASS DIFFERENTIAL FILTER
	HIGH COMMON-MODE OUTPUT IMPEDANCE AMPLIFIER
	FULL-WAVE RECTIFIER

	OUTLINE DIMENSIONS
	ORDERING GUIDE




