ANALOG
DEVICES

Fast, Voltage-Out DC—440 MHz,
95 dB Logarithmic Amplifier

AD8310

FEATURES

Multistage demodulating logarithmic amplifier
Voltage output, rise time <15 ns

High current capacity: 25 mA into grounded R.
95 dB dynamic range: —91 dBV to +4 dBV
Single supply of 2.7 V min at 8 mA typ

DC-440 MHz operation, +0.4 dB linearity
Slope of +24 mV/dB, intercept of —108 dBV
Highly stable scaling over temperature

Fully differential dc-coupled signal path

100 ns power-up time, 1 mA sleep current

APPLICATIONS

Conversion of signal level to decibel form
Transmitter antenna power measurement
Receiver signal strength indication (RSSI)
Low cost radar and sonar signal processing
Network and spectrum analyzers
Signal-level determination down to 20 Hz
True-decibel ac mode for multimeters

GENERAL DESCRIPTION

The AD8310 is a complete, dc—440 MHz demodulating
logarithmic amplifier (log amp) with a very fast voltage mode
output, capable of driving up to 25 mA into a grounded load in
under 15 ns. It uses the progressive compression (successive
detection) technique to provide a dynamic range of up to 95 dB
to +3 dB law conformance or 90 dB to a +1 dB error bound up
to 100 MHz. It is extremely stable and easy to use, requiring no
significant external components. A single-supply voltage of

2.7 Vto 5.5V at 8 mA is needed, corresponding to a power
consumption of only 24 mW at 3 V. A fast-acting CMOS-
compatible enable pin is provided.

Each of the six cascaded amplifier/limiter cells has a small-
signal gain of 14.3 dB, with a —3 dB bandwidth of 900 MHz.
A total of nine detector cells are used to provide a dynamic
range that extends from —91 dBV (where 0 dBV is defined as
the amplitude of a 1 V rms sine wave), an amplitude of about
+40 uV, up to +4 dBV (or +2.2 V). The demodulated output
is accurately scaled, with a log slope of 24 mV/dB and an
intercept of —108 dBV. The scaling parameters are supply-
and temperature-independent.
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Figure 1.

The fully differential input offers a moderately high impedance
(1 kQ in parallel with about 1 pF). A simple network can match
the input to 50 Q and provide a power sensitivity of =78 dBm to
+17 dBm. The logarithmic linearity is typically within +0.4 dB
up to 100 MHz over the central portion of the range, but it is
somewhat greater at 440 MHz. There is no minimum frequency
limit; the AD8310 can be used down to low audio frequencies.
Special filtering features are provided to support this wide
range.

The output voltage runs from a noise-limited lower boundary of
400 mV to an upper limit within 200 mV of the supply voltage
for light loads. The slope and intercept can be readily altered
using external resistors. The output is tolerant of a wide variety
of load conditions and is stable with capacitive loads of 100 pE

The AD8310 provides a unique combination of low cost, small
size, low power consumption, high accuracy and stability, high
dynamic range, a frequency range encompassing audio to UHF,
fast response time, and good load-driving capabilities, making
this product useful in numerous applications that require the
reduction of a signal to its decibel equivalent.

The AD8310 is available in the industrial temperature range of
—40°C to +85°C in an 8-lead MSOP package.
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AD8310

SPECIFICATIONS

Ta = 25°C, Vs = 5V, unless otherwise noted.

Table 1.
Parameter Conditions Min Typ Max Unit
INPUT STAGE Inputs INHI, INLO
Maximum Input’ Single-ended, p-p +2.0 +2.2 Vv
4 dBv
Equivalent Power in 50 Q Termination resistor of 52.3 Q 17 dBm
Differential drive, p-p 20 dBm
Noise Floor Terminated 50 Q) source 1.28 nV/vHz
Equivalent Power in 50 Q 440 MHz bandwidth -78 dBm
Input Resistance From INHI to INLO 800 1000 1200 Q
Input Capacitance From INHI to INLO 1.4 pF
DC Bias Voltage Either input 32 \Y
LOGARITHMIC AMPLIFIER Output VOUT
+3 dB Error Dynamic Range From noise floor to maximum input 95 dB
Transfer Slope 10 MHz < f < 200 MHz 22 24 26 mV/dB
Overtemperature, —-40°C < Ta < +85°C 20 26 mV/dB
Intercept (Log Offset)? 10 MHz < f < 200 MHz -115  -108 -99 dBv
Equivalent dBm (re 50 Q) -102 -95 -86 dBm
Overtemperature, —40°C < Ta < +85°C -120 -96 dBV
Equivalent dBm (re 50 Q) -107 -83 dBm
Temperature sensitivity —-0.04 dB/°C
Linearity Error (Ripple) Input from -88 dBV (-75 dBm) to +2 dBV (+15 dBm) +0.4 dB
Output Voltage Input =-91 dBV (-78 dBm) 04 \
Input =9 dBV (22 dBm) 2.6 \
Minimum Load Resistance, R. 100 Q
Maximum Sink Current 0.5 mA
Output Resistance 0.05 Q
Video Bandwidth 25 MHz
Rise Time (10% to 90%) Input Level = —43 dBV (-30 dBm), R. > 402 Q, C. < 68 pF 15 ns
Input Level = -3 dBV (+10 dBm), R. = 402 Q, C. < 68 pF 20 ns
Fall Time (90% to 10%) Input Level = —43 dBV (=30 dBm), RL. = 402 Q, C. < 68 pF 30 ns
Input Level = -3 dBV (+10 dBm), R. = 402 Q, C, < 68 pF 40 ns
Output Settling Time to 1% Input Level =—13 dBV (0 dBm), R. > 402 Q, C. < 68 pF 40 ns
POWER INTERFACES
Supply Voltage, VPOS 2.7 55 \
Quiescent Current Zero-signal 6.5 8.0 9.5 mA
Overtemperature —40°C < Ta < +85°C 55 8.5 10 mA
Disable Current 0.05 MA
Logic Level to Enable Power High condition, —40°C < Ta < +85°C 23 \
Input Current when High 3VatENBL 35 HA
Logic Level to Disable Power Low condition, —40°C < Ta < +85°C 0.8 Vv

"The input level is specified in dBV, because logarithmic amplifiers respond strictly to voltage, not power. 0 dBV corresponds to a sinusoidal single-frequency input of
1V rms. A power level of 0 dBm (1T mW) in a 50 Q termination corresponds to an input of 0.2236 V rms. Therefore, the relationship between dBV and dBm is a fixed
offset of 13 dBm in the special case of a 50 Q termination.

2 Guaranteed but not tested; limits are specified at six sigma levels.
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AD8310

ABSOLUTE MAXIMUM RATINGS

Table 2. Stresses above those listed under Absolute Maximum Ratings
Parameter Value may cause permanent damage to the device. This is a stress
Supply Voltage, Vs 7.5V rating only; functional operation of the device at these or any
Input Power (re 50 Q), Single-Ended 18 dBm other conditions above those indicated in the operational
Differential Drive 22.dBm section of this specification is not implied. Exposure to absolute
Internal Power Dissipation 200 mw maximum rating conditions for extended periods may affect
O 200°C/W device reliability.

Maximum Junction Temperature 125°C

Operating Temperature Range —40°C to +85°C

Storage Temperature Range —65°Cto +150°C

Lead Temperature (Soldering 60 sec) 300°C

ESD CAUTION

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

the human body and test equipment and can discharge without detection. Although this product features  JRWER{M[H @
proprietary ESD protection circuitry, permanent damage may occur on devices subjected to high energy “

electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance

degradation or loss of functionality.

ESD SENSITIVE DEVICE
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AD8310

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

Table 3. Pin Function Descriptions
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Figure 2. Pin Configuration

Pin No. Mnemonic Function

1 INLO One of Two Balanced Inputs. Biased roughly to VPOS/2.

2 COMM Common Pin. Usually grounded.

3 OFLT Offset Filter Access. Nominally at about 1.75 V.

4 VOUT Low Impedance Output Voltage. Carries a 25 mA maximum load.
5 VPOS Positive Supply. 2.7 V to 5.5V at 8 mA quiescent current.

6 BFIN Buffer Input. Used to lower post-detection bandwidth.

7 ENBL CMOS Compatible Chip Enable. Active when high.

8 INHI Second of Two Balanced Inputs.
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AD8310

OUTLINE DIMENSIONS
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Figure 43. 8-Lead Mini Small Outline Package [MSOP]
(RM-8)
Dimensions shown in millimeters
ORDERING GUIDE
Model Temperature Range Package Description Package Option Branding
AD8310ARM —40°C to +85°C 8-Lead MSOP, Tube RM-8 J6A
AD8310ARM-REEL7 —40°C to +85°C 8-Lead MSOP, 7 Tape and Reel RM-8 J6A
AD8310ARMZ’ —40°C to +85°C 8-Lead MSOP, Tube RM-8 J6A
AD8310ARMZ-REEL7" —40°C to +85°C 8-Lead MSOP, 7 Tape and Reel RM-8 J6A
AD8310-EVAL Evaluation Board

'Z = Pb-free part.

Rev. E | Page 22 of 24




	FEATURES
	APPLICATIONS
	FUNCTIONAL BLOCK DIAGRAM
	GENERAL DESCRIPTION
	SPECIFICATIONS 
	ABSOLUTE MAXIMUM RATINGS 
	ESD CAUTION 

	PIN CONFIGURATION AND FUNCTION DESCRIPTIONS 
	TYPICAL PERFORMANCE CHARACTERISTICS  
	THEORY OF OPERATION 
	PROGRESSIVE COMPRESSION 
	SLOPE AND INTERCEPT CALIBRATION 
	 OFFSET CONTROL 

	PRODUCT OVERVIEW 
	ENABLE INTERFACE 
	INPUT INTERFACE 
	OFFSET INTERFACE 
	OUTPUT INTERFACE 

	USING THE AD8310 
	BASIC CONNECTIONS 
	TRANSFER FUNCTION IN TERMS OF SLOPE AND INTERCEPT 
	dBV vs. dBm 
	INPUT MATCHING 
	 NARROW-BAND MATCHING 
	GENERAL MATCHING PROCEDURE 
	SLOPE AND INTERCEPT ADJUSTMENTS 
	INCREASING THE SLOPE TO A FIXED VALUE 
	OUTPUT FILTERING 
	 LOWERING THE HIGH-PASS CORNER FREQUENCY OF THE OFFSET COMPENSATION LOOP 

	APPLICATIONS 
	CABLE-DRIVING 
	DC-COUPLED INPUT 

	EVALUATION BOARD 
	OUTLINE DIMENSIONS 
	ORDERING GUIDE 




