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FEATURES 
Wide bandwidth: 1 MHz to 4 GHz 
80 dB dynamic range (±3 dB) 
Constant dynamic range over frequency 
Stability over �40 oC to +85oC temperature range: ±0.5 dB 
Operating temperature range: �40 oC to +125oC 
Sensitivity: �70 dBm  
Low noise measurement/controller output (VOUT) 
Pulse response time: 21 ns/20 ns (fall/rise) 
Single-supply operation: 2.7 V to 5.5 V @ 31 mA  
Power-down feature: 1 mW @ 5 V 
Small footprint LFCSP 
Fabricated using high speed SiGe process 
 

APPLICATIONS 
RF transmitter power amplifier linearization and gain/power 

control  
Power monitoring in radio link transmitters  
RSSI measurement in base stations, WLAN, WiMAX, RADAR 
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Figure 1.  

 

GENERAL DESCRIPTION 
The ADL5513 is a demodulating logarithmic amplifier, capable 
of accurately converting an RF input signal to a corresponding 
decibel-scaled output. It employs the progressive compression 
technique over a cascaded amplifier chain, each stage of which 
is equipped with a detector cell. The device can be used in either 
measurement or controller modes. The ADL5513 maintains 
accurate log conformance for signals up to 4 GHz. The input 
dynamic range is typically 80 dB (referred to 50 �) with error  less 
than ±3 dB and 74 dB with error less than ±1 dB. The ADL5513 
has 20 ns response time that enables RF burst detection to a 
pulse rate of beyond 50 MHz. The device provides unprecedented 
logarithmic intercept stability vs. ambient temperature conditions. 
A supply of 2.7 V to 5.5 V is required to power the device. Current 
consumption is 31 mA, and it decreases to 200 �A when the 
device is disabled.  

The ADL5513 can be configured to provide a control voltage to 
a power amplifier or a measurement output from the VOUT pin. 
Because the output can be used for controller applications, 
special attention has been paid to minimize wideband noise. In 
this mode, the setpoint control voltage is applied to the VSET pin.  

The feedback loop through an RF amplifier is closed via VOUT, 
the output of which regulates the amplifier output to a magni-
tude corresponding to VSET. The ADL5513 provides 0 V to 
(VPOS �  0.1 V) output capability at the VOUT pin, suitable  
for controller applications. As a measurement device, VOUT  
is externally connected to VSET to produce an output voltage, 
VOUT, that increases linear-in-dB with RF input signal amplitude.  

The logarithmic slope is 21 mV/dB, determined by the VSET 
interface. The intercept is �88 dBm (referred to 50 �, conti-
nuous wave input, 900 MHz) using the INHI input. These 
parameters are very stable against supply and temperature 
variations.  

The ADL5513 is fabricated on a SiGe bipolar IC process and  
is available in a 3 mm × 3 mm, 16-lead LFCSP package for the  
�40°C to +125°C operating temperature range. A fully populated 
evaluation board is available. 
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SPECIFICATIONS 
VS = 5 V, TA = 25°C, Z0 = 50 �,  Pin INHI and Pin INLO are ac-coupled, continuous wave (CW) input, single-ended input drive, VOUT 
tied to VSET, error referred to best-fit line (linear regression � 20 to �40 dBm), unless otherwise noted. (Temperature adjust voltage 
optimized for 85°C.)  

Table 1.  
Parameter Conditions  Min Typ Max Unit  
OVERALL FUNCTION      

Maximum Input Frequency  1  4000 MHz 
FREQUENCY = 100 MHz      

Output Voltage: High Power Input PIN = � 10 dBm 1.50 1.63 1.76 V 
Output Voltage: Low Power Input PIN = � 50 dBm 0.64 0.79 0.94 V 
±3.0 dB Dynamic Range    75  dB 
±1.0 dB Dynamic Range   64  dB 
±0.5 dB Dynamic Range   58  dB 
Maximum Input Level, ±1.0 dB   6  dBm 
Minimum Input Level, ±1.0 dB   � 58  dBm 
Deviation at TA = 25°C PIN = �10 dBm  0.27  dB 
 PIN = �30 dBm  0.003  dB 
 PIN = �50 dBm  � 0.14  dB 
Deviation vs. Temperature Deviation from output at TA = 25°C     
 25°C < TA < 85°C; PIN = �10 dBm  +0.15/� 0.33  dB 
 �40°C < TA < +25°C; PIN = �10 dBm  +0.23/�0.43   dB 
 25°C < TA < 125°C; PIN = � 10 dBm  0.8  dB 
 25°C < TA < 85°C; PIN = �30 dBm  +0.12/�0.31   dB 
 �40°C < TA < +25°C; PIN = �30 dBm  ±0.31  dB 
 25°C < TA < 125°C; PIN = � 30 dBm  +0.74  dB 
 +25°C < TA < +85°C; PIN = �50 dBm  +0.35/�0.18   dB 
 �40°C < TA < +25°C; PIN = �50 dBm  +0.25/�0.47   dB 
 25°C < TA < 125°C; PIN = � 50 dBm  +0.52/�0.24   dB 
Logarithmic Slope  19.5 21 22.5 mV/dB 
Logarithmic Intercept   �87   dBm 
Input Impedance   1.3/0.4  k�/pF  

FREQUENCY = 900 MHz      
Output Voltage: High Power Input PIN = � 10 dBm  1.64  V 
Output Voltage: Low Power Input PIN = � 50 dBm  0.79  V 
±3.0 dB Dynamic Range    76  dB 
±1.0 dB Dynamic Range   70  dB 
±0.5 dB Dynamic Range   68  dB 
Maximum Input Level, ±1.0 dB   8  dBm 
Minimum Input Level, ±1.0 dB   �62   dBm 
Deviation at TA = 25°C PIN = �10 dBm  0.2  dB 
 PIN = �30 dBm  0.002  dB 
 PIN = �50 dBm  0.34  dB 
Deviation vs. Temperature Deviation from output at TA = 25°C     
 25°C < TA < 85°C; PIN = �10 dBm  +0.25/�0.3   dB 
 �40°C < TA < +25°C; PIN = �10 dBm  +0.2/�0.53   dB 
 25°C < TA < 125°C; PIN = � 10 dBm  +0.72/�0.1   dB 
 25°C < TA < 85°C; PIN = �30 dBm  +0.2/�0.3   dB 
 �40°C < TA < +25°C; PIN = �30 dBm  +0.28/�0.37   dB 
 25°C < TA < 125°C; PIN = � 30 dBm  0.7  dB 
 25°C < TA < 85°C; PIN = �50 dBm  +0.4/�0.36   dB 
 �40°C < TA < +25°C; PIN = �50 dBm  +0.37/�0.5   dB 
 25°C < TA < 125°C; PIN = � 50 dBm  +0.67/�0.28   dB 
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Parameter Conditions  Min Typ Max Unit  
Logarithmic Slope   21  mV/dB 
Logarithmic Intercept   �8 8  dBm 
Input Impedance   1.3/0.4  k�/pF  

FREQUENCY = 1900 MHz      
Output Voltage: High Power Input PIN = � 10 dBm  1.66  V 
Output Voltage: Low Power Input PIN = � 50 dBm  0.80  V 
±3.0 dB Dynamic Range    75  dB 
±1.0 dB Dynamic Range   70  dB 
±0.5 dB Dynamic Range   68  dB 
Maximum Input Level, ±1.0 dB   8  dBm 
Minimum Input Level, ±1.0 dB   � 62  dBm 
Deviation at TA = 25°C PIN = �10 dBm  0.25  dB 
 PIN = �30 dBm  0.0012  dB 
 PIN = �50 dBm  0.52  dB 
Deviation vs. Temperature Deviation from output at TA = 25°C     
 25°C < TA < 85°C; PIN = �10 dBm  +0.14/�0.41   dB 
 �40°C < TA < +25°C; PIN = �10 dBm  +0.19/�0.51   dB 
 25°C < TA < 125°C; PIN = � 10 dBm  0.9  dB 
 25°C < TA < 85°C; PIN = �30 dBm  +0.1/�0.38   dB 
 �40°C < TA < +25°C; PIN = �30 dBm  +0.37/�0.26   dB 
 25°C < TA < 125°C; PIN = � 30 dBm  0.83  dB 
 25°C < TA < 85°C; PIN = �50 dBm  +0.55/�0.3   dB 
 �40°C < TA < +25°C; PIN = �50 dBm  +0.79/�0.16   dB 
 25°C < TA < 125°C; PIN = � 50 dBm  +0.62/�0.41   dB 
Logarithmic Slope   21  mV/dB 
Logarithmic Intercept   �88   dBm 
Input Impedance   0.6/0.5  k�/pF  

FREQUENCY = 2140 MHz      
Output Voltage: High Power Input PIN = � 10 dBm  1.66  V 
Output Voltage: Low Power Input PIN = � 50 dBm  0.82  V 
±3.0 dB Dynamic Range    77  dB 
±1.0 dB Dynamic Range   70  dB 
±0.5 dB Dynamic Range   66  dB 
Maximum Input Level, ±1.0 dB   8  dBm 
Minimum Input Level, ±1.0 dB   � 62  dBm 
Deviation at TA = 25°C PIN = �10 dBm  0.33  dB 
 PIN = �30 dBm  0.02  dB 
 PIN = �50 dBm  0.23  dB 
Deviation vs. Temperature Deviation from output at TA = 25°C     
 25°C < TA < 85°C; PIN = �10 dBm  ±0.28  dB 
 �40°C < TA < +25°C; PIN = �10 dBm  +0.2/�0.52   dB 
 25°C < TA < 125°C; PIN = � 10 dBm  +0.7/�0.1   dB 
 25°C < TA < 85°C; PIN = �30 dBm  +0.15/�0.35   dB 
 �40°C < TA < +25°C; PIN = �30 dBm  +0.24/�0.41   dB 
 25°C < TA < 125°C; PIN = � 30 dBm  0.77  dB 
 25°C < TA < 85°C; PIN = �50 dBm  +0.2/�0.6   dB 
 � 40°C < TA < +25°C; PIN = �50 dBm  +0.1/�0.94   dB 
 25°C < TA < 125°C; PIN = � 50 dBm  +0.8/�0.2   dB 
Logarithmic Slope   21  mV/dB 
Logarithmic Intercept   �8 9  dBm 
Input Impedance   0.5/0.5  k�/pF  
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Parameter Conditions Min Typ Max Unit 
FREQUENCY = 2600 MHz      

Output Voltage: High Power Input PIN = −10 dBm  1.67  V 
Output Voltage: Low Power Input PIN = −50 dBm  0.83  V 
±3.0 dB Dynamic Range    80  dB 
±1.0 dB Dynamic Range   74  dB 
±0.5 dB Dynamic Range   69  dB 
Maximum Input Level, ±1.0 dB   7  dBm 
Minimum Input Level, ±1.0 dB   −67  dBm 
Deviation at TA = 25°C PIN = −10 dBm  0.33  dB 

 PIN = −30 dBm  0.02  dB 
 PIN = −50 dBm  0.01  dB 
Deviation vs. Temperature Deviation from output at TA = 25°C     

 25°C < TA < 85°C; PIN = −10 dBm  +0.2/−0.4  dB 
 −40°C < TA < +25°C; PIN = −10 dBm  +0.05/−0.68  dB 
 25°C < TA < 125°C; PIN = −10 dBm  +0.75/−0.05  dB 
 25°C < TA < 85°C; PIN = −30 dBm  +0.1/−0.37  dB 
 −40°C < TA < +25°C; PIN = −30 dBm  +0.25/−0.4  dB 
 25°C < TA < 125°C; PIN = −30 dBm  0.8  dB 
 25°C < TA < 85°C; PIN = −50 dBm  +0.2/−0.6  dB 
 −40°C < TA < +25°C; PIN = −50 dBm  ±0.5  dB 
 25°C < TA < 125°C; PIN = −50 dBm  1.13  dB 
Logarithmic Slope   21  mV/dB 
Logarithmic Intercept   −89  dBm 
Input Impedance   0.4/0.6  kΩ/pF 

FREQUENCY = 3.6 GHz      
Output Voltage: High Power Input PIN = −10 dBm  1.74  V 
Output Voltage: Low Power Input PIN = −50 dBm  0.84  V 
±3.0 dB Dynamic Range    76  dB 
±1.0 dB Dynamic Range   62  dB 
±0.5 dB Dynamic Range   58  dB 
Maximum Input Level, ±1.0 dB   1  dBm 
Minimum Input Level, ±1.0 dB   −61  dBm 
Deviation at TA = 25°C PIN = −10 dBm  0.43  dB 

 PIN = −30 dBm  −0.05  dB 
 PIN = −50 dBm  −0.14  dB 
Deviation vs. Temperature Deviation from output at TA = 25°C     

 25°C < TA < 85°C; PIN = −10 dBm  +0.32/−0.28  dB 
 −40°C < TA < +25°C; PIN = −10 dBm  +0.27/−0.54  dB 
 25°C < TA < 125°C; PIN = −10 dBm  +0.58/−0.21  dB 
 25°C < TA < 85°C; PIN = −30 dBm  +0.3/−0.22  dB 
 −40°C < TA < +25°C; PIN = −30 dBm  +0.38/−0.33  dB 
 25°C < TA < 125°C; PIN = −30 dBm  +0.67/−0.05  dB 
 25°C < TA < 85°C; PIN = −50 dBm  +0.41/−0.37  dB 
 −40°C < TA < +25°C; PIN = −50 dBm  +0.41/−0.62  dB 
 25°C < TA < 125°C; PIN = −50 dBm  +0.8/−0.18  dB 
Logarithmic Slope   22.5  mV/dB 
Logarithmic Intercept   −87  dBm 
Input Impedance   0.5/0.4  kΩ/pF 

SETPOINT INPUT Pin VSET     
Nominal Range Log conformance error ≤ ±1 dB, RF input = 8 dBm  2  V 
 Log conformance error ≤ ±1 dB, RF input = −62 dBm  0.58  V 
Logarithmic Scale Factor   47.1  dB/ V 
Input Impedance    40  kΩ 
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Parameter Conditions  Min Typ Max Unit  
OUTPUT INTERFACE Pin VOUT     

Voltage Swing VSET = 0 V, RF input = open  0.47  V 
 VSET = 0.47 V, RF input = open  4.7  V 
Capacitance Drive CLPF = open  47  pF 
Capacitance Drive CLPF = 20 pF  1  nF 
Current Source/Sink Output held at 1 V to 1% change  0.64/55  mA 
Output Noise RF input = 100 MHz, 0 dBm     
 fNOISE = 100 kHz, CLPF = open  145  nV/�Hz  

 fNOISE = 100 kHz, CLPF = 1 nF  82  nV/�Hz  

PULSE RESPONSE TIME Input level = no signal to 0 dBm, 90% to 10%     
Fall Time CLPF = open, 1 µs pulse width  21  ns 
 CLPF = open, 500 µs pulse width  5.5  µs 
Rise Time CLPF = open, 1 µs pulse width   20  ns 
 CLPF = open, 500 µs pulse width   20  ns 
Fall Time CLPF = 1000 pF, 10 µs pulse width  4.2   µs 
 CLPF = 1000 pF, 500 µs pulse width  5.5  µs 
Rise Time CLPF = 1000 pF, 10 µs pulse width  3.2  µs 
 CLPF = 1000 pF, 500 µs pulse width  4.3  µs 
Small Signal Video Bandwidth (or Envelope 

Bandwidth) 
CLPF = open, 3 dB video bandwidth  10  MHz 

TEMPERATURE ADJUST/POWER-DOWN 
INTERFACE 

Pin TADJ     

Temperature Adjust Useful Range   0 to 1.3   V 
Minimum Logic Level to Disable Logic high disables  VPOS � 0.3  V 
Input Current Logic high TADJ = 0 V  31  mA 
 Logic low TADJ = 4.7 V  200  µA 
Enable Time PWDN low to VOUT at 100% final value, PWDN high 

to VOUT at 10% final value 
    

 CLPF = open, RF input = 0 dBm, 100 MHz,  
1 µs pulse width 

 84  ns 

 CLPF = 1000 pF, RF input = 0 dBm, 100 MHz,  
1 µs pulse width 

 10.8  µs 

Disable Time CLPF = open, RF input = 0 dBm, 100 MHz,  
1 µs pulse width 

 165  ns 

 CLPF = 1000 pF, RF input = 0 dBm, 100 MHz,  
1 µs pulse width 

 1.2  µs 

Input Impedance1 TADJ = 0.9 V, sourcing 70 µA   13  k�  
POWER SUPPLY INTERFACE Pin VPOS     

Supply Voltage  2.7  5.5 V 
Quiescent Current 25°C, RF input = �55 dBm   31  mA 
Supply Current When disabled   <0.2  mA 

 
1 See the Temperature Compensation of Output Voltage section. 
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ABSOLUTE MAXIMUM RATINGS 
Table 2. 
Parameter Rating 
Supply Voltage, VPOS 5.5 V 
VSET Voltage 0 V to VPOS  
Input Power (Single-Ended, Re: 50 �)  20 dBm 
Internal Power Dissipation 220 mW 
� JA 79.3°C/W 
Maximum Junction Temperature 150°C 
Operating Temperature Range �40°C to +125°C 
Storage Temperature Range �65°C to +150°C 
Lead Temperature (Soldering, 60 sec) 260°C 

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. 

ESD CAUTION 
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS 

07
51

4-
00

2

PIN 1
INDICATOR

NOTES
1. NC = NO CONNECT.
2. THE EXPOSED PAD IS INTERNAL LY
    CONNECTED TO COMM; SOLDER

TO A LOW IMPEDANCE GROUND
    PLANE.

1VPOS

2INHI

3INLO

4VPOS

11 VSET

12 VOUT

10 COMM

9 TADJ

5 6 7 8

N
C

N
C

N
C

N
C

N
C

N
C

C
LP

F

N
C

1516 14 13

ADL5513
TOP VIEW

(Not to Scale)

 
Figure 2. Pin Configuration  

 

Table 3. Pin Function Descriptions 
Pin No. Mnemonic Description  
1, 4 VPOS Positive Supply Voltage, 2.7 V to 5.5 V. 
2 INHI RF Input. AC-coupled RF input. 
3 INLO RF Common for INHI. AC-coupled RF common. 
5, 6, 7, 8, 
13, 15, 16 

NC No Connect. These pins can be left open or be soldered to a low impedance ground plane. 

9 TADJ Temperature Compensation Adjustment. Frequency-dependent temperature compensation is set by 
applying a specified voltage to the pin. The TADJ pin has dual functionality as a power-down pin, PWDN. 
Applying a voltage of VPOS �  0.3 V disables the device. 

10 COMM Device Common. 
11 VSET Setpoint Input for Operation in Controller Mode. To operate in RSSI mode short VSET to VOUT. 
12 VOUT Logarithmic/Error Output. 
14 CLPF Loop Filter Capacitor Pin. In measurement mode, this capacitor pin sets the pulse response time and video 

bandwidth. In controller mode, the capacitance on this node sets the response time of the error 
amplifier/integrator. 

15 (EPAD) Exposed Paddle 
(EPAD) 

Internally connected to COMM; solder to a low impedance ground plane. 
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TYPICAL PERFORMANCE CHARACTERISTICS 
VPOS = 5 V; TA = +25°C, � 40°C, +85°C, +125°C; CLPF = 0.1 � F, error is calculated by using the best-fit line between PIN = � 20 dBm and PIN = 
� 40 dBm at the specified input frequency, unless otherwise noted. 
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Figure 3. VOUT and Log Conformance vs. Input Amplitude at 100 MHz, 

Typical Device, VTADJ = 0.89 V 
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Figure 4. VOUT and Log Conformance vs. Input Amplitude at 900 MHz,  

Typical Device, VTADJ = 0.86 V 
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Figure 5. VOUT and Log Conformance vs. Input Amplitude at 1900 MHz, 

Typical Device, VTADJ = 0.80 V 
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Figure 6. VOUT and Log Conformance vs. Input Amplitude at 100 MHz, 

Multiple Devices, VTADJ = 0.89 V 
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Figure 7. VOUT and Log Conformance vs. Input Amplitude at 900 MHz, 

Multiple Devices, VTADJ = 0.86 V 
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Figure 8. VOUT and Log Conformance vs. Input Amplitude at 1900 MHz, 

Multiple Devices, VTADJ = 0.80 V 
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Figure 9. VOUT and Log Conformance vs. Input Amplitude at 2140 MHz, 

Typical Device, VTADJ = 0.84 V 
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Figure 10. VOUT and Log Conformance vs. Input Amplitude at 2600 MHz, 

Typical Device, VTADJ = 0.83 V 
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Figure 11. VOUT and Log Conformance vs. Input Amplitude at 3600 MHz, 
Typical Device, VTADJ = 0.90 V 
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Figure 12. VOUT and Log Conformance vs. Input Amplitude at 2140 MHz, 

Multiple Devices, VTADJ = 0.84 V 
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Figure 13. VOUT and Log Conformance vs. Input Amplitude at 2600 MHz, 

Multiple Devices, VTADJ = 0.83 V 
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Figure 14. VOUT and Log Conformance vs. Input Amplitude at 3600 MHz, 

Multiple Devices, VTADJ = 0.90 V 



  ADL5513 
 

Rev. 0 | Page 11 of 28 

100k

10k

1k

100

10
1k 10k 100k 1M 10M

FREQUENCY (Hz)

N
O

IS
E

 S
P

E
C

T
R

A
L 

D
E

N
S

IT
Y

 (
nV

/
H

z)

07
51

4-
01

5

PIN = 0dBm
PIN = –10dBm
PIN = –20dBm
PIN = –40dBm
PIN = –60dBm
PIN = OFF

 
Figure 15. Output Noise Spectral Density, CLPF = Open 
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Figure 16. Output Response to RF Burst Input for Various RF Input Levels, 

Carrier Frequency = 100 MHz, CLPF = Open 
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Figure 17. Output Response Using Power-Down Mode for Various RF Input 

Levels, Carrier Frequency = 100 MHz, CLPF = Open 
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Figure 18. Output Noise Spectral Density, CLPF = 1 nF 
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Figure 19. Output Response to RF Burst Input for Various RF Input Levels, 
Carrier Frequency = 100 MHz, CLPF = 0.1 �F  
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Figure 20. Output Response Using Power-Down Mode for Various RF Input 

Levels, Carrier Frequency = 100 MHz, CLPF = 10 pF 
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Figure 21. Output Voltage Stability vs. Input Amplitude  at 1900 MHz When 

VPOS Varies from 2.7 V to 5.5 V 
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Figure 22. Input Impedance vs. Frequency, No Termination Resistor on INHI, 

Z0 = 50 �  
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Figure 23. Slope Distribution, 100 MHz  
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THEORY OF OPERATION 
The ADL5513 is a demodulating logarithmic amplifier, specifi-
cally designed for use in RF measurement and power control 
applications at frequencies up to 4 GHz. A block diagram is 
shown in Figure 24. Sharing much of its design with the AD8313 
logarithmic detector/controller, the ADL5513 maintains tight 
intercept variability vs. temperature over a 80 dB range. Additional 
enhancements over the AD8313, such as a reduced RF burst 
response time of 20 ns and board space requirements of only 
3 mm × 3 mm, add to the low cost and high performance 
benefits found in the ADL5513.  

2
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Figure 24. Block Diagram 

A fully differential design, using a proprietary, high speed SiGe 
process, extends high frequency performance. The maximum 
input with ±1 dB log conformance error is typically 10 dBm 
(referred to 50 �). The noise spectral density of �70 dBm sets 
the lower limit of the dynamic range. The common pin, COMM, 
provides a quality low impedance connection to the printed circuit 
board (PCB) ground. The package paddle, which is internally 
connected to the COMM pin, should also be grounded to the 
PCB to reduce thermal impedance from the die to the PCB. 

The logarithmic function is approximated in a piecewise 
fashion by cascaded gain stages. (For a more comprehensive 
explanation of the logarithm approximation, see the AD8307 
data sheet.) Using precision biasing, the gain is stabilized over 
temperature and supply variations. The overall dc gain is high, 
due to the cascaded nature of the gain stages.  

The RF signal voltages are converted to a fluctuating differential 
current having an average value that increases with signal level. 
After the detector currents are summed and filtered, the following 
function is formed at the summing node:  

ID × log10(VIN/VINTERCEPT) (1) 

where:  
ID is the internally set detector current.  
VIN is the input signal voltage. 
VINTERCEPT is the intercept voltage (that is, when VIN = VINTERCEPT, 
the output voltage is 0 V, if it were capable of going to 0). 

 

 

http://www.analog.com/AD8318�
http://www.analog.com/AD8318�
http://www.analog.com/AD8307�
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APPLICATIONS INFORMATION 
BASIC CONNECTIONS  
The ADL5513 is specified for operation up to 4 GHz; as a result, 
low impedance supply pins with adequate isolation between 
functions are essential. A power supply voltage of between 2.7 V 
and 5.5 V should be applied to VPOS. Connect 100 pF and 0.1 µF 
power supply decoupling capacitors close to this power supply pin.  
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NOTES
1. SEE THE OUTPUT FILTERING SECTION.
2. SEE THE TEMPERATURE COMPENSATION OF OUTPUT VOLTAGE

AND POWER-DOWN FUNCTIONALITY SECTIONS.  
Figure 25. Basic Connections 

The exposed paddle of the LFCSP package is internally connected 
to COMM. For optimum thermal and electrical performance, 
solder the paddle to a low impedance ground plane. 

INPUT SIGNAL COUPLING 
The RF input (INHI) is single-ended and must be ac-coupled. 
INLO (input common) should be ac-coupled to ground. 
Suggested coupling capacitors are 47 nF, ceramic, 0402-style 
capacitors for input frequencies of 1 MHz to 4 GHz. The 
coupling capacitors should be mounted close to the INHI and 
INLO pins. The coupling capacitor values can be increased to 
lower the high-pass cutoff frequency of the input stage. The high-
pass corner is set by the input coupling capacitors and the 
internal 20 pF high-pass capacitor. The dc voltage on INHI  
and INLO is about one diode voltage drop below VPOS.  
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Figure 26. Input Interface 

While the input can be reactively matched, in general, this is  
not necessary. An external 52.3 � shunt resistor (connected to 
the signal side of the input coupling capacitors, as shown in 
Figure 25) combines with relatively high input impedance to 
give an adequate broadband 50 � match.  

The coupling time constant, 50 × CC/2, forms a high-pass 
corner with a 3 dB attenuation at fHP = 1/(2� × 50 × CC ), where 
C1 = C2 = CC. Using the typical value of 47 nF, this high-pass 
corner is ~68 kHz. In high frequency applications, fHP should be 
as large as possible to minimize the coupling of unwanted low 
frequency signals. In low frequency applications, a simple RC 
network forming a low-pass filter should be added at the input 
for similar reasons. This low-pass filter network should generally be 
placed at the generator side of the coupling capacitors, thereby 
lowering the required capacitance value for a given high-pass 
corner frequency. 

OUTPUT FILTERING 
For applications in which maximum video bandwidth and, 
consequently, fast rise time are desired, it is essential that the 
CLPF pin be left unconnected and free of any stray capacitance. 

The output video bandwidth, which is 10 MHz, can be reduced by 
connecting a ground-referenced capacitor (CFLT) to the CLPF pin, 
as shown in Figure 27. This is generally done to reduce output 
ripple (at twice the input frequency for a symmetric input wave-
form such as sinusoidal signals). 
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Figure 27. Lowering the Postdemodulation Bandwidth 

CFLT is selected by 

�� �� pF0.3
k�1.52�

1
��

�u�u
� 

BandwidthVideo
CFLT   

The video bandwidth should typically be set to a frequency 
equal to about one-tenth the minimum input frequency. This 
ensures that the output ripple of the demodulated log output, 
which is at twice the input frequency, is well filtered. 

In many log amp applications, it may be necessary to lower the 
corner frequency of the postdemodulation filter to achieve low 
output ripple while maintaining a rapid response time to changes 
in signal level. An example of a four-pole active filter is shown 
in the AD8307 data sheet. Averaging the output measurement 
can also be done when filtering is not possible. 

 

http://www.analog.com/AD8307�
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