
      
       

Features 

• Single-Supply Operation from +2.5V ~ +5.5V  

• Rail-to-Rail Output 

• -3dB Bandwidth(G=+1): 250MHz (Typ) 

• Low Input Bias Current: 1pA (Typ) 

• Quiescent Current: 2.8mA/Amplifier (Typ) 

• Operating Temperature: -40°C ~ +125°C 

Applications 

• Imaging 

• Photodiode Preamp 

• DVD/CD 

• Filters 

• Professional Video and Cameras 

• Hand Sets 

• Base Stations 

• A-to-D Driver 
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Pin Configuration  

       

         

Figure 1. Pin Assignment Diagram 

Absolute Maximum Ratings 

Condition Min Max 

Power Supply Voltage (VDD to Vss) -0.5V +7.5V 

Analog Input Voltage (IN+ or IN-) Vss-0.5V VDD+0.5V 

PDB Input Voltage Vss-0.5V +7V 

Operating Temperature Range -40°C +125°C 

Junction Temperature +160°C 

Storage Temperature Range -55°C +150°C 

Lead Temperature (soldering, 10sec) +260°C 

Package Thermal Resistance (TA=+25
℃

) 

SOP-8, θJA 125°C/W 

MSOP-8, θJA 216°C/W 

SOT23-5, θJA 190°C/W 

SOT23-6, θJA 190°C/W 

SC70-5, θJA 333°C/W 

SC70-6, θJA 333°C/W 

ESD Susceptibility 

HBM 6KV 

MM 400V 
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Electrical Performance Characteristics 

(G= +2, RF=887Ω, RG=887Ω, and RL=150Ω connected to VS/2, unless otherwise noted. Typical values are at TA =+25°C.) 

PARAMETER CONDITIONS TYP  MIN/MAX OVER TEMPERATURE  

  0
℃

  -40
℃

to  -40
℃

   MIN/  

  +25
℃

 +25
℃

  to70
℃

  85
℃

  to125
℃

  UNITS  MAX  

DYNAMIC PERFORMANCE          

-3dB Small Signal Bandwidth G = +1, Vo = 0.1V p-p, RF = 24Ω, RL = 150Ω  180      MHz  TYP  

 G = +1, Vo = 0.1V p-p, RF = 24Ω, RL = 1kΩ  250      MHz  TYP  

 G = +2, Vo = 0.1V p-p, RL = 50Ω  55      MHz  TYP  

 G = +2, Vo = 0.1V p-p, RL = 150Ω  93      MHz  TYP  

 G = +2, Vo = 0.1V p-p, RL = 1kΩ  122      MHz  TYP  

 G = +2, Vo = 0.1V p-p,  RL = 10kΩ  130      MHz  TYP  

Gain-Bandwidth Product  G = +10, RL = 150Ω  115      MHz  TYP  

 G = +10, RL = 1kΩ  150      MHz  TYP  

Bandwidth for 0.1dB Flatness G = +2, Vo = 0.1V p-p, RL = 150Ω, RF =887Ω  52      MHz  TYP  

Slew Rate  G = +1, 2V Output Step  77/-151      V/μs  TYP  

 G = +2, 2V Output Step  88/-119      V/μs  TYP  

 G = +2, 4V Output Step  93/-131      V/μs  TYP  

Rise-and-Fall Time  G = +2, Vo = 0.2Vp-p, 10% to 90%  4.5      ns  TYP  

 G = +2, Vo = 2Vp-p, 10% to 90%  18      ns  TYP  

Settling Time to 0.1%  G = +2, 2V Output Step  50      ns  TYP  

Overload Recovery Time  VIN · G = +VS  18      ns  TYP  

NOISE/DISTORTION PERFORMANCE          

Input Voltage Noise  f = 1MHz  4.9      nV/ Hz  TYP  

Differential Gain Error (NTSC)  G = +2, RL = 150Ω  0.03      %  TYP  

Differential Phase Error (NTSC)  G = +2, RL = 150Ω  0.08      degree  TYP  

DC PERFORMANCE          

Input Offset Voltage (VOS)   ±2  ±8  ±8.9  ±9.5  ±9.8  mV  MAX  

Input Offset Voltage Drift   2      μV/℃  TYP  

Input Bias Current (IB)   1      PA  TYP  

Input offset Current (IOS)   2      PA  TYP  

Open-Loop Gain (AOL)  VO = 0.3V to 4.7V, RL = 150Ω  80  75  74  74  73  dB  MIN  

 VO = 0.2V to 4.8V, RL = 1kΩ  104  92  91  91  80  dB  MIN  

INPUT CHARACTERISTICS          

Input Common-Mode Voltage Range (VCM)   -0.2 to +3.8      V  TYP  

Common-Mode Rejection Ratio (CMRR)  VCM = -0.1V to +3.5V  80  66  65  65  62  dB  MIN  
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Electrical Performance Characteristics 

(G= +2, RF=887Ω, RG=887Ω, and RL=150Ω connected to VS/2, unless otherwise noted. Typical values are at TA =+25°C.) 

PARAMETER CONDITIONS TYP MIN/MAX OVER TEMPERATURE 

  0
℃

 -40
℃

to -40
℃

  MIN/ 

  +25
℃

 +25
℃

 to70
℃

 85
℃

 to125
℃

 UNITS MAX 

OUTPUT CHARACTERISTICS         

Output Voltage Swing from Rail RL = 150Ω 0.12     V TYP 

 RL = 1kΩ 0.03     V TYP 

Output Current  80 60    mA MIN 

Closed-Loop Output Impedance f＜100kHz 0.08     Ω TYP 

POWER-DOWN DISABLE         

(CAD8051/2N only)         

Turn-On Time  236     ns TYP 

Turn-Off Time  52     ns TYP 

DISABLE Voltage-Off   0.8    V MAX 

DISABLE Voltage-On   2    V MIN 

POWER SUPPLY         

Operating Voltage Range   2.5 2.7 2.7 2.7 V MIN 

   5.5 5.5 5.5 5.5 V MAX 

Quiescent Current (per amplifier)  2.8 3.65    mA MAX 

Supply Current when Disabled per 

amplifier(CAD8051/2N only) 

 50 70 85 100 137 μA MAX 

Power Supply Rejection Ratio (PSRR) ∆VS = +2.7V to +5.5V, VCM = (-VS) +0.5 80 67 67 65 62 dB MIN 
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Typical Performance characteristics 

(Vs=+5V,G= +2, RF=887Ω,RG=887Ω,and RL=150Ωconnected to Vs/2, unless otherwise noted. Typical values are at TA =+25°C.) 

 Non-Inverting Large-Signal Step Response   Non-Inverting Small-Signal Step Response 
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 Supply Current vs. Temperature   Sutdown Current vs. Temperature 
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 Output Voltage Swing vs. Output Current   Output Voltage vs. Output Current 
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Typical Performance characteristics 

((Vs=+5V,G= +2, RF=887Ω,RG=887Ω,and RL=150Ωconnected to Vs/2, unless otherwise noted. Typical values are at TA =+25°C.) 

 Non-Inverting Small Signal Frequency Response   Inverting Small Signal Frequency Response  
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 Frequency(MHz)   Frequency(MHz)  

      

 Frequency Response For Various RL   0.1dB Gain Flatness For Various RF  
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 Frequency Response For Various CL   Frequency Response vs.Capacitive Load  
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Typical Performance characteristics 

(Vs=+5V,G= +2, RF=887Ω,RG=887Ω,and RL=150Ωconnected to Vs/2, unless otherwise noted. Typical values are at TA =+25°C.) 

 Input Voltage Noise Spectral Density vs. Frequency   Overload Recovery Time  
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 Large-Signal Disable/Enable Response   Closed-Loop Output Impedance vs Frequency  
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G=+2 
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The bigger the RISO resistor value, the more stable VOUT will be. However, if there is a resistive load RL in parallel with the 

capacitive load, a voltage divider (proportional to RISO/RL) is formed, this will result in a gain error.  

The circuit in Figure 3 is an improvement to the one in Figure 2. RF provides the DC accuracy by feed-forward the VIN to RL. CF 

and RISO serve to counteract the loss of phase margin by feeding the high frequency component of the output signal back to the 

amplifier’s inverting input, thereby preserving the phase margin in the overall feedback loop. Capacitive drive can be increased 

by increasing the value of CF. This in turn will slow down the pulse response.  

 

Figure 3. Indirectly Driving a Capacitive Load with DC Accuracy 
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Typical Application Circuits 

Differential amplifier 

The differential amplifier allows the subtraction of two input voltages or cancellation of a signal common the two inputs. It is useful 

as a computational amplifier in making a differential to single-end conversion or in rejecting a common mode signal. Figure 4. 

shown the differential amplifier using CAD805X. 

 

Figure 4. Differential Amplifier 
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If the resistor ratios are equal (i.e. R1=R3 and R2=R4), then 
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Low Pass Active Filter 

The low pass active filter is shown in Figure 5. The DC gain is defined by –R2/R1. The filter has a -20dB/decade roll-off after its 

corner frequency ƒC=1/(2πR3C1). 

 

Figure 5. Low Pass Active Filter 
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Driving Video 

The AD805X can be used in video applications like in Figure 6. 

 
Figure 6. Typical video driving 
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Package Information 
MSOP-8 

 

 

 

 

 

 

 

 

      CAD8051



            
SOP-8 
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SOT23-5 
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SOT23-6 
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MSOP-10 
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SC70-5 
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SOP-14 
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TSSOP-14 
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DFN-8 
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SC70-6 
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