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Instrumentation

Photodiode amplifier circuits

Ultrasound preamplifiers

Sonar preamplifiers

Wide dynamic range sensors

Driving ADCs (some ADCs have on-chip VGAS)
Automatic gain control (AGC) loops

*
L 4
L 4
L 4
*
*
L 4
L 4

Gain control

® Resistor programmable

® Pin programmable

® Continuous analog voltage
® Digital (5 to 8-bits typical)
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GAIN
CONTROL
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DIGITAL

OUTPUT

€ Used to increase the dynamic range of the system

€ AVGA with a gain of 1 to 2 theoretically increases
the dynamic range by 6dB.

€ Againof 1to 4 gives a 12dB increase, etc.
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How to switch the gain

Effects of the switch on-resistance (Rgy)
Gain accuracy

Gain and offset drift over temperature
Gain linearity

Bandwidth versus gain

DC offset

Settling time after switching gain

Harmonic distortion, two-tone
intermodulation distortion, IP3, SFDR

Noise
Input / output impedance

L 2K R 2R 2K 2R 2R 2R 2R 2% 2R 4
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@ Gain accuracy limited by switch's on-resistance Rqy
and Ry modulation

Ron typically 100 - 5009 for CMOS or JFET switch
Even for Rgy = 25Q, there is a 2.4% gain error for G = 16
Roy drift over temperature limits accuracy

Must use very low Rq)y switches (relays)
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Rop IS not in series with gain setting resistors
Ron is small compared to input impedance

Only slight offset errors occur due to bias
current flowing through the switches
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" Decimal Value of Digital Code
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