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Isupply Bandwidth Slew Rate Noise
Product (mA) (MHz) (V/ps) (nV/\NHz)
AD8137 3 110 450 8.25
ADA4932-x | 9 560 2800 3.6
ADA4941-1 | 2.2 31 22 51
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Power Throughput | Resolution SNR
Product (Mmw) (MSPS) (Bits) (dB)
AD7982 7.0 1 18 98
AD7984 105 1.333 18 96.5
AD7621 65 3 16 88
AD7623 45 1.333 16 88
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3/12—Rev. Ato Rev. B
Reorganized Layout
Added ADA4940-1 8-Lead SOIC Package
Changes to Features Section, Table 1, and Figure 1; Replaced
Figure 2
Changed Vs = +2 V(or +5 V) Section to Vs =+5V
Section
Changes to Vs = +5 V Section and Table 3
Changes to Table 4 and Table 5
Changes to Vs = 3 V Section and Table 6
Changes to Table 7 and Table 8 .
Added Figure 5 and Table 12, Renumbered Sequentially.....................
Changes to Figure 7, Figure 8, and Figure 9
Added Figure 15 and Figure 18; Changes to Figure 13, Figure 14, and
Figure 16
Changes to Figure 19 and Figure 20 ..
Changes to Figure 25, Figure 26, and Flgure 27 Added Figure 28

Figure 29, and Figure 30
Changes to Figure 31, Figure 32, Figure 33, Figure 34, Figure 35, and
Figure 36 .14

Universal
Universal

Changes to Figure 37, Figure38, Figure 39, and Figure 41.. .15
Changes to Figure 49, Figure 50, and Figure 51.................. A7
Added Figure 55 and FIGUIe 57 ......cccooveerereiireceeieere s 18
Changes to Differential Vos, Differential CMRR, and Vocm CMRR

SECLION 1.ttt bbb 20

Changes to Calculating the Input Impedance of an Application Circuit
Section
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Changes t0 FIGUIE 71......cccvvvieeieiee e 25

Changes to Driving a High Precision ADC Section

AN FIGUIE 731 e 26

Changed ADA4940-1 Example Section to ADA4940-1 LFCSP

EXample SECtION ........cooiiiiiiiirecc e

Changes to Ordering Guide

12/11—Rev. 0 to Rev. A

Changes to Features Section, General Description

SeCtion, Table L. ..o
Replaced Figure 1 and Figure 2
Changes to Vs =+2.5 V (or +5 V) Section and Table 3
Changes to Table 6
Replaced Figure 7, Figure 8, Figure 9, and Figure 10..
Replaced Figure 14, Figure 15, and Figure 17
Replaced Figure 24 and Figure 27
Changes to Figure 37
Replaced Figure 43 and Figure 46 ..
Replaced Figure 53
Changes to Estimating the Output Noise Voltage Section, Table 14,
Table 15, and Calculating the Input Impedance of an Application

CIFCUIL SECLION ...ttt 21
Changes to Input Common-Mode Voltage Range Section ................ 22
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Parameter Test Conditions/Comments Min Typ Max Unit
DYNAMIC PERFORMANCE
—3 dB Small Signal Bandwidth Vour,am=0.1Vp-p,G=1 260 MHz
Vour,am = 0.1V p-p,G=2 220 MHz
Vour,am = 0.1V p-p, G=5 75 MHz
—3 dB Large Signal Bandwidth Vouram =2V p-p,G=1 25 MHz
Vouram =2V p-p,G=2 22 MHz
Vour,am =2V p-p,G=5 19 MHz
Bandwidth for 0.1 dB Flatness Vouram =2V p-p,G=LlandG=2 145 MHz
Slew Rate Vour,am =2 V step 95 Vlius
Settling Time to 0.1% Vour,dm = 2 V step 34 ns
Overdrive Recovery Time G =2, Vi,am = 6V p-p, triangle wave 86 ns
NOISE/HARMONIC PERFORMANCE
HD2/HD3 Vour,dam =2 V p-p, fc = 10 kHz —-125/-118 dBc
Vour,am =2 V p-p, fc =50 kHz —123/-126 dBc
Vour,am =2V p-p, fc =50 kHz, G =2 —-124/-117 dBc
Vour,am =2V p-p, fc =1 MHz —-102/-96 dBc
Vour,am =2V p-p, fc =1 MHz, G=2 —100/-92 dBc
IMD3 Vour,am =2 V p-p, f1 = 1.9 MHz, f, = 2.1 MHz -99 dBc
Input Voltage Noise =100 kHz 39 nV/Hz
Input Current Noise =100 kHz 0.81 pA/NHz
Crosstalk Vour,am =2V p-p, fc =1 MHz -110 dB
INPUT CHARACTERISTICS
Input Offset Voltage Vip=Vin=Voem=0V -0.35 +0.06 +0.35 mV
Input Offset VVoltage Drift Tmin t0 Twax 1.2 uv/ec
Input Bias Current -1.6 -1.1 HA
Input Bias Current Drift Twin 10 Twax -4.5 nA/°C
Input Offset Current =500 +50 +500 nA
Input Common-Mode Voltage Range -Vs—02to \Y
+Vs—1.2
Input Resistance Differential 33 kQ
Common mode 50 MQ
Input Capacitance 1 pF
Common-Mode Rejection Ratio (CMRR) AVos, am! AVIN, cms AViN em = 21 V dC 86 119 dB
Open-Loop Gain 91 99 dB
OUTPUT CHARACTERISTICS
Output Voltage Swing Each single-ended output -Vs+0.1to -Vs+0.07to \Y
+Vs—0.1 +Vs—0.07
Linear Output Current f=1MHz, R gm =22 Q, SFDR = —-60 dBc 46 mA peak
Output Balance Error f=1MHz, AVour,em/AVour, dm —65 —60 dB
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Parameter Test Conditions/Comments Min Typ Max Unit
Vocm DYNAMIC PERFORMANCE
—3 dB Small Signal Bandwidth Vout,em = 0.1V p-p 36 MHz
—3 dB Large Signal Bandwidth Vour,em=1V p-p 29 MHz
Slew Rate Vour,em=1V p-p 52 Vs
Input Voltage Noise =100 kHz 83 nV/Hz
Gain AVour,em/AVocm, AVocw = 1V 0.99 1 1.01 VIV
Vocm CHARACTERISTICS
Input Common-Mode Voltage Range -Vs+0.8to \%
+Vs—0.7
Input Resistance 250 kQ
Offset Voltage Vos,em = Vout,em — Voewm; Vie = Vin=Voem =0V -6 +1 +6 mvV
Input Offset VVoltage Drift Twin 10 Tmax 20 pv/°c
Input Bias Current -7 +4 +7 HA
CMRR AVos,an/AVocm, AVocm = £1V 86 100 dB
EXz 3k
x5.
Parameter Test Conditions/Comments Min Typ Max Unit
POWER SUPPLY
Operating Range LFCSP 3 7 \Y
SOIC 3 6 \%
Quiescent Current per Amplifier Enabled 1.05 1.25 1.38 mA
Quiescent Current Drift Twin t0 Tmax 4.25 HA/°C
Disabled 135 285 HA
+PSRR AVos,am/AVs, AVs =1V p-p 80 90 dB
—PSRR AVos,am/AVs, AVs =1V p-p 80 96 dB
DISABLE (DISABLE PIN)
DISABLE Input Voltage Disabled <(-Vs+1) \%
Enabled >(-Vs +1.8) \Y/
Turn-Off Time 10 us
Turn-On Time 0.6 us
DISABLE Pin Bias Current per Amplifier
Enabled DISABLE =+2.5V 2 5 HA
Disabled DISABLE=-25V -10 -5 HA
OPERATING TEMPERATURE RANGE —40 +125 °C
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Parameter Test Conditions/Comments Min Typ Max Unit
DYNAMIC PERFORMANCE
—3 dB Small Signal Bandwidth Vour,dam = 0.1V p-p 240 MHz
Vour.am =01V p-p, G=2 200 MHz
Vour.an=0.1Vp-p,G=5 70 MHz
—3 dB Large Signal Bandwidth Vourt,.am =2V p-p 24 MHz
Vour,am =2V p-p,G=2 20 MHz
Vour,am =2V p-p,G=5 17 MHz
Bandwidth for 0.1 dB Flatness Vour,am = 0.1V p-p 14 MHz
Slew Rate Vour,dam = 2 V step 90 Vs
Settling Time to 0.1% Vour,dam = 2 V step 37 ns
Overdrive Recovery Time G =2, ViN,am = 3.6 V p-p, triangle wave 85 ns
NOISE/HARMONIC PERFORMANCE
HD2/HD3 Vour.am = 2 V p-p, fc = 50 kHz (HD2/HD3) -115/-121 dBc
Vour.am = 2 V p-p, fc = 1 MHz (HD2/HD3) ~104/-96 dBc
IMD3 Vour.am =2V p-p, fi =1.9 MHz, f,= 2.1 MHz -98 dBc
Input Voltage Noise =100 kHz 3.9 nV/AHz
Input Current Noise =100 kHz 0.84 pANHz
Crosstalk Vour,am =2V p-p, fc =1 MHz -110 dB
INPUT CHARACTERISTICS
Input Offset Voltage Vip=VinN=Voem =15V -0.4 +0.06 +0.4 mvV
Input Offset VVoltage Drift Twin 10 Twax 1.2 pv/ec
Input Bias Current -1.6 -11 A
Input Bias Current Drift Twmin t0 Tmax —4.5 nA/°C
Input Offset Current -500 +50 +500 nA
Input Common-Mode Voltage Range -Vs—0.2to \%
+Vs—1.2
Input Resistance Differential 33 kQ
Common mode 50 MQ
Input Capacitance 1 pF
Common-Mode Rejection Ratio (CMRR) AVos, am/AVIN, cm» AViN cm = 2£0.25 V dC 86 114 dB
Open-Loop Gain 91 99 dB
OUTPUT CHARACTERISTICS
Output Voltage Swing Each single-ended output -Vs+0.0810 -Vs+0.04 to \Y
+Vs—0.08 +Vs—0.04
Linear Output Current f=1MHz, R 4m =26 Q, SFDR =—-60 dBc 38 mA peak
Output Balance Error f=1MHz, AVour, c/AVour, dm —65 -60 dB
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x7.
Parameter Test Conditions/Comments Min Typ Max Unit
Vocm DYNAMIC PERFORMANCE
—3 dB Small Signal Bandwidth Vout,em = 0.1V p-p 36 MHz
—3 dB Large Signal Bandwidth Vour,em =1V p-p 26 MHz
Slew Rate Vour,em =1V p-p 48 V/us
Input Voltage Noise =100 kHz 92 nVAHz
Gain AVout,en/AVocm, AVocm = £0.25 V 0.99 1 1.01 VIV
Vocm CHARACTERISTICS
Input Common-Mode Voltage Range -Vs+0.8to \
+Vs—0.7
Input Resistance 250 kQ
Offset Voltage Vos,em = Vout.em — Voem; Vie = Vin=Voem = 1.5V -7 +1 +7 mVv
Input Offset VVoltage Drift Twin 10 Twax 20 uv/eC
Input Bias Current -5 +1 +5 A
CMRR AVosgn/AVocm, AVocm = £0.25 V 80 100 dB
EXz 3k
8.
Parameter Test Conditions/Comments Min Typ Max Unit
POWER SUPPLY
Operating Range LFCSP 3 7 \Y
SoIC 3 6 \%
Quiescent Current per Amplifier Enabled 1.18 1.33 mA
Tamin t0 Tmax 4.25 HA/°C
Disabled 7 22 A
+PSRR AVos, an/AVs, AVs = 0.25 V p-p 80 90 dB
—PSRR AVos, an/AVs, AVs = 0.25 V p-p 80 96 dB
DISABLE (DISABLE PIN)
DISABLE Input Voltage Disabled <(-Vs+1) \Y
Enabled >(-Vs+1.8) \Y/
Turn-Off Time 16 us
Turn-On Time 0.6 us
DISABLE Pin Bias Current per Amplifier
Enabled DISABLE =+3V 0.3 1 HA
Disabled DISABLE =0V -6 -3 HA
OPERATING TEMPERATURE RANGE —40 +125 °C
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x0.
Parameter Rating
Supply Voltage 8V
Vocm Vs
Differential Input Voltage 1.2v
Operating Temperature Range —40°C to +125°C
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
Junction Temperature 150°C
ESD
Field Induced Charged Device Model (FICDM) 1250 V
Human Body Model (HBM) 2000 V
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Package Type 0;a Unit
8-Lead SOIC (Single)/4-Layer Board 158 °C/W
16-Lead LFCSP (Single)/4-Layer Board 91.3 °C/IW
24-Lead LFCSP (Dual)/4-Layer Board 65.1 °CIW
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1. CONNECT THE EXPOSED PAD TO
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—

w

o

-

b 2 A<S
S o 0olg
Zu>>|1Z0
+ 1717107
tTONTdO D
NN NNN A

—Vg OR GROUND.

K 6.ADA4940-2 O £ VBB (24 £ > LFCSP)
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1 —-IN1 I ) — R 1~OEMAS

2 +FB1 EQOHFmEE 1

3. 4 +Va EEREE 1

5 —-FB2 AOHNFEE Y 2

6 +IN2 INFE ) — R 2 ~OEMAS

7 —IN2 M) — R 2 ~DHaMAT

8 +FB2 EOHNFEY 2

9, 10 +Vs, IEEJRET 2

11 Vocmz HAORFEE— REE 2
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Nominal Gain (dB) RE(©Q) | Re(@Q) | Rinam(Q) | Differential Output Noise Density (nV/VHz) RTI (nV/\VHz)
0 1000 1000 2000 11.3 11.3

6 1000 500 1000 15.4 7.7

10 1000 318 636 20.0 6.8

14 1000 196 392 27.7 5.5

£16.75Y Y REEDS VLIV RAN., DCH#EA. Rs=50Q. R =1kQ (X 65 5E)

Nominal Gain (dB) R (Q) Rcs(Q) | Rr(Q) Rin,se (Q) Re1 (Q)' Differential Output Noise Density (nV/VHz) RTI (nV/NHz)
0 1000 1000 52.3 1333 1025 11.2 11.2

6 1000 500 53.6 750 526 15.0 7.5

10 1000 318 54.9 512 344 19.0 6.3

14 1000 196 59.0 337 223 25.3 5
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ADA4940-1ACPZ-RL —40°C to +125°C 16-Lead LFCSP_VQ CP-16-2 5,000 H29
ADA4940-1ACPZ-R7 —40°C to +125°C 16-Lead LFCSP_VQ CP-16-2 1,500 H29
ADA4940-1ACP-EBZ Evaluation Board
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ADA4940-2ACPZ-RL —40°C to +125°C 24-Lead LFCSP_VQ CP-24-3 5,000

ADA4940-2ACPZ-R7 —40°C to +125°C 24-Lead LFCSP_VQ CP-24-3 1,500
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