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FEATURES 
Voltage feedback architecture 
Rail-to-rail output swing: 0.1 V to 4.9 V 
High speed amplifiers 

410 MHz, −3 dB bandwidth, G = 1 
210 MHz, −3 dB bandwidth, G = 2 
Slew rate: 870 V/µs 
53 MHz, 0.1 dB large signal flatness 
5.3 ns settling time to 0.1% with 2 V step 

High input common-mode voltage range 
 −VS − 0.2 V to +VS − 1 V 

Supply range: 3 V to 5.5 V 
Differential gain error: 0.01%  
Differential phase error: 0.01° 
Low power 

7.8 mA/amplifier typical supply current 
Power-down feature 

Available in 16-lead LFCSP  

APPLICATIONS 
Professional video 
Consumer video 
Imaging 
Instrumentation 
Base stations 
Active filters 
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Figure 1.  

GENERAL DESCRIPTION 
The ADA4855-3 (triple) is a single-supply, rail-to-rail output 
operational amplifier. It provides excellent high speed performance 
with 410 MHz, −3 dB bandwidth and a slew rate of 870 V/µs. It 
has a wide input common-mode voltage range that extends from 
0.2 V below ground to 1 V below the positive rail.In addition, 
the output voltage swings within 100 mV of either supply rail, 
making this rail-to-rail operational amplifier easy to use on single-
supply voltages as low as 3.3 V. 

The ADA4855-3 offers a typical low power of  7.8 mA per amplifier 
and is capable of delivering up to 57 mA of load current. It also 
features a power-down function for power sensitive applications 
that reduces the supply current down to 1 mA.  

The ADA4855-3 is available in a 16-lead LFCSP and is designed 
to work over the extended industrial temperature range of 
−40°C to +105°C. 
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Figure 2. Frequency Response 
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SPECIFICATIONS 
5 V OPERATION 
TA = 25°C, VS = 5 V, G = 1, RL = 150 Ω, unless otherwise noted. 

Table 1.  
Parameter  Test Conditions  Min  Typ  Max  Unit  
DYNAMIC PERFORMANCE       

−3 dB Bandwidth  VO = 0.1 V p-p  410  MHz  
 VO = 2 V p-p  200  MHz 
 VO = 0.1 V p-p, G = 2  210  MHz 
 VO = 2 V p-p, G = 2  120  MHz 
Bandwidth for 0.1 dB Flatness  VO = 2 V p-p  53  MHz  
 VO = 2 V p-p, G = 2  50  MHz 
Slew Rate  VO = 2 V step  870  V/µs  
Settling Time to 0.1%  VO = 2 V step (rise/fall)  5.3/9.5  ns  
 VO = 2 V step (rise/fall), G = 2  7.4/7  ns 

NOISE/DISTORTION PERFORMANCE       
Harmonic Distortion (HD2/HD3) fC = 5 MHz, VO = 2 V p-p, RL = 1 kΩ  −84/−105  dBc  
 fC = 20 MHz, VO = 2 V p-p, RL = 1 kΩ  −60/−66  dBc  
Crosstalk, Output to Output  f = 5 MHz, G = 2  −90  dBc  
Input Voltage Noise  f = 100 kHz  6.8  nV/√Hz  
Input Current Noise  f = 100 kHz  2  pA/√Hz  
Differential Gain Error  G = 2  0.01  %  
Differential Phase Error  G = 2  0.01  Degrees 

DC PERFORMANCE       
Input Offset Voltage    1.3 3 mV  
Input Offset Voltage Drift    5.5  µV/°C  
Input Bias Current    −3.8  µA  
Input Offset Current    ±0.05  µA  
Open-Loop Gain  VO = 0.5 V to 4.5 V  92  dB  

INPUT CHARACTERISTICS       
Input Resistance    6.4  MΩ 
Input Capacitance    0.5  pF 
Input Common-Mode Voltage Range   −VS − 0.2  +VS − 1 V 
Common-Mode Rejection Ratio  VCM = –0.2 V to +4 V   94  dB 

OUTPUT CHARACTERISTICS       
Output Voltage Swing   0.1 to 4.9  V  
Linear Output Current per Amplifier HD2 ≤ −60 dBc, RL = 10 Ω  57  mA  

POWER-DOWN       
Turn-On Time    78  ns  
Turn-Off Time   1.2  µs 
Bias Current On  0.3  µA 
 Off  −125  µA 
Turn-On Voltage   +VS − 1.25  V  

POWER SUPPLY       
Operating Range   3  5.5 V  
Quiescent Current per Amplifier    7.8  mA  
Supply Current When Powered Down   1.1  mA  
Power Supply Rejection Ratio  ∆VS = 4.5 V to 5.5 V   96  dB  
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3.3 V OPERATION 
TA = 25°C, VS = 3.3 V, G = 1, RL = 150 Ω, unless otherwise noted. 

Table 2.  
Parameter  Test Conditions  Min Typ  Max  Unit  
DYNAMIC PERFORMANCE       

−3 dB Bandwidth  VO = 0.1 V p-p   430  MHz  
 VO = 1.4 V p-p   210  MHz  
 VO = 0.1 V p-p, G = 2  210  MHz 
 VO = 2 V p-p, G = 2  125  MHz 
Bandwidth for 0.1 dB Flatness VO = 1.4 V p-p, G = 2  55  MHz 
Slew Rate  VO = 2 V step, G = 2  870  V/µs  
Settling Time to 0.1%  VO = 2 V step (rise/fall), G = 2  7.4/7.1  ns  

NOISE/DISTORTION PERFORMANCE       
Harmonic Distortion (HD2/HD3) fC = 5 MHz, VO = 2 V p-p, RL = 1 kΩ  −76/−76  dBc  
 fC = 20 MHz, VO = 2 V p-p, RL = 1 kΩ  −68/−75  dBc  
Crosstalk, Output to Output  f = 5 MHz, G = 2  −88  dBc  
Input Voltage Noise  f = 100 kHz   6.8  nV/√Hz  
Input Current Noise  f = 100 kHz   2  pA/√Hz  
Differential Gain Error G = 2  0.01  %  
Differential Phase Error G = 2  0.01  Degrees 

DC PERFORMANCE       
Input Offset Voltage    1.3  mV  
Input Offset Voltage Drift    5.5  µV/°C  
Input Bias Current    −3.8  µA  
Input Offset Current    0.05  µA  
Open-Loop Gain  VO = 0.5 V to 4.5 V   92  dB  

INPUT CHARACTERISTICS       
Input Resistance    6.4  MΩ 
Input Capacitance    0.5  pF 
Input Common-Mode Voltage Range   −VS − 0.2  +VS − 1 V 
Common-Mode Rejection Ratio  VCM = –0.2 V to +3.2 V   94  dB 

OUTPUT CHARACTERISTICS       
Output Voltage Swing   0.1 to 3.22  V  
Linear Output Current per Amplifier  HD2 ≤ −60 dBc, RL = 10 Ω  40  mA  

POWER-DOWN      
Turn-On Time    78  ns  
Turn-Off Time   1.2  µs 
Turn-On Voltage   +VS − 1.25  V  

POWER SUPPLY       
Operating Range   3  5.5 V  
Quiescent Current per Amplifier    7.5  mA  
Supply Current When Powered Down   0.95  mA  
Power Supply Rejection Ratio  ∆VS = 2.97 V to 3.63 V   94  dB  
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ABSOLUTE MAXIMUM RATINGS 
Table 3. 
Parameter Rating 
Supply Voltage 6 V 
Internal Power Dissipation1 See Figure 3  
Common-Mode Input Voltage  (−VS − 0.2 V) to (+VS − 1 V) 
Differential Input Voltage ±VS 
Output Short-Circuit Duration Observe power curves 
Storage Temperature Range  −65°C to +125°C 
Operating Temperature Range −40°C to +105°C 
Lead Temperature (Soldering, 10 sec) 300°C 

1 Specification is for device in free air. 

Stresses above those listed under Absolute Maximum Ratings 
may cause permanent damage to the device. This is a stress 
rating only; functional operation of the device at these or any 
other conditions above those indicated in the operational 
section of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect 
device reliability. 

THERMAL RESISTANCE 
θJA is specified for the worst-case conditions, that is, θJA is specified 
for a device soldered in a circuit board for surface-mount packages. 

Table 4.  
Package Type θJA θJC Unit 
16-Lead LFCSP 67 17.5 °C/W 

 

MAXIMUM POWER DISSIPATION 
The maximum power that can be safely dissipated by the 
ADA4855-3 is limited by the associated rise in junction 
temperature. The maximum safe junction temperature for 
plastic encapsulated devices is determined by the glass 
transition temperature of the plastic, approximately 150°C. 
Temporarily exceeding this limit may cause a shift in parametric 
performance due to a change in the stresses exerted on the die 
by the package. Exceeding a junction temperature of 175°C for 
an extended period can result in device failure. 

To ensure proper operation, it is necessary to observe the 
maximum power derating curves.  
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Figure 3. Maximum Power Dissipation vs. Ambient Temperature 

 

ESD CAUTION 
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS 
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Figure 4. Pin Configuration 

 

Table 5. Pin Function Descriptions 
Pin No. Mnemonic Description 
1 NC No Connect. 
2 +IN2 Noninverting Input 2. 
3 NC No Connect. 
4 PD Power Down. 

5 +IN3 Noninverting Input 3. 
6 −IN3 Inverting Input 3. 
7 OUT3 Output 3. 
8 −VS Negative Supply. 
9 +VS Positive Supply. 
10 −IN2 Inverting Input 2. 
11 OUT2 Output 2. 
12 +VS Positive Supply. 
13 −VS Negative Supply. 
14 OUT1 Output 1. 
15 −IN1 Inverting Input 1. 
16 +IN1 Noninverting Input 1. 
17 (EPAD) Exposed Pad (EPAD) The exposed pad must be connected to −VS. 

 



Data Sheet ADA4855-3 
 

Rev. A | Page 7 of 20 

TYPICAL PERFORMANCE CHARACTERISTICS 
T = 25°C, VS = 5V, G = 1, RF = 1 kΩ for G > 1, RL = 150 Ω, small signal VOUT = 100 mV p-p, and large signal VOUT = 2 V p-p, unless 
otherwise noted.  
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Figure 5. Small Signal Frequency Response vs. Gain 
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Figure 6. Small Signal Frequency Response vs. Gain 
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Figure 7. Small Signal Frequency Response vs. Load 
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Figure 8. Large Signal Frequency Response vs. Gain 
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Figure 9. Large Signal Frequency Response vs. Gain  
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Figure 10. Small Signal Frequency Response vs. Capacitive Load 
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Figure 17. Forward Isolation vs. Frequency 
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Figure 18. Power Supply Rejection Ratio (PSRR) vs. Frequency 
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Figure 19. Input Current Noise vs. Frequency 
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Figure 20. Crosstalk vs. Frequency 
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Figure 21. Common-Mode Rejection Ratio (CMRR) vs. Frequency 
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Figure 22. Input Voltage Noise vs. Frequency 
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Figure 23. Small Signal Transient Response vs. Supply Voltage 
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Figure 24. Small Signal Transient Response vs. Capacitive Load 
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Figure 25. Large Signal Transient Response vs. Load Resistance 
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Figure 26. Large Signal Transient Response vs. Capacitive Load 
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Figure 27. Small Signal Transient Response vs. Capacitive Load 
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Figure 28. Quiescent Current vs. Supply Voltage 
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Figure 35. Input Offset Voltage vs. Common-Mode Voltage 
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Figure 36. Quiescent Current vs. Temperature 
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Figure 37. Offset Drift vs. Temperature 
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Figure 38. Output Impedance vs. Frequency 
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Figure 39. Output Saturation Voltage vs. Load Current 
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TEST CIRCUITS 

VIN
VOUT

0.1µF 0.1µF

0.1µF

10µF
+VS

–VS

49.9Ω
RL

+

10µF

07
68

5-
04

1

+

 
Figure 40. Noninverting Load Configuration 
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Figure 41. Positive Power Supply Rejection  
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Figure 42. Typical Capacitive Load Configuration 
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Figure 43. Common-Mode Rejection  
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Figure 44. Negative Power Supply Rejection  
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Figure 45. Typical Noninverting Gain Configuration 
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APPLICATIONS INFORMATION 
GAIN CONFIGURATIONS 
The ADA4855-3 is a single-supply, high speed, voltage feedback 
amplifier. Table 6 provides a convenient reference for quickly 
determining the feedback and gain set resistor values and 
bandwidth for common gain configurations. 

Table 6. Recommended Values and Frequency Performance1 

Gain RF  RG 
−3 dB SS 
 BW (MHz) 

Large Signal 0.1 dB 
Flatness (MHz) 

1 0 Ω N/A 200 53 
2 1 kΩ 1 kΩ 120 50 
5 1 kΩ 200 Ω 45 6 
1 Conditions: VS = 5 V, TA = 25°C, RL = 150 Ω. 

Figure 47 and Figure 48 show the typical noninverting and 
inverting configurations and recommended bypass capacitor values. 
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Figure 47. Noninverting Gain Configuration 
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Figure 48. Inverting Gain Configuration 

 

20 MHz ACTIVE LOW-PASS FILTER 
The ADA4855-3 triple amplifier lends itself to higher order 
active filters. Figure 49 shows a 20 MHz, 6-pole, Sallen-Key 
low-pass filter.  
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Figure 49. 20 MHz, 6-Pole Low-Pass Filter  

The filter has a gain of approximately 6 dB and flat frequency 
response out to 14 MHz. This type of filter is commonly used at 
the output of a video DAC as a reconstruction filter. The frequency 
response of the filter is shown in Figure 50. 
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Figure 50. 20 MHz, Low-Pass Filter Frequency Response 
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