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ANALOG
DEVICES

High Current Driver Amplifier and
Digital VGA/Preamplifier with 3 dB Steps

AD8260

FEATURES

High current driver
Differential input—direct drive from DAC
Preset gain: 1.5%
-3 dB bandwidth: 195 MHz
Large output drive: >+300 mA
VGA/preamplifier
Low noise
Voltage noise: 2.4 nV//Hz
Current noise: 5 pA/\Hz
-3 dB bandwidth: 230 MHz
Gain range: 30 dB in 3 dB steps
—6 dB to +24 dB (for preamplifier gain of 6 dB)
Single-ended preamplifier input and differential VGA
output
Supplies: 3.3V to 10 V (with VMID enabled)
+3.3V to +5 V (with VMID disabled)
Power: 93 mW with 3.3 V supplies
Power-down for VGA, driver amplifier, and system

APPLICATIONS

Digital AGC systems
Tx/Rx signal processing
Power line transceivers

GENERAL DESCRIPTION

The AD8260 includes a high current driver, usable as a
transmitter, and a low noise digitally programmable variable
gain amplifier (DGA), useable as a receiver.

The receiver section consists of a single-ended input preampli-
fier, and linear-in-dB, differential-output DGA. The receiver has
a small signal -3 dB bandwidth of 230 MHz; the driver small
signal bandwidth is 195 MHz. The driver delivers +300 mA,
well suited for driving low impedance loads, even when
connected to a 3.3 V supply.

The AD8260 DGA is ideal for trim applications and has a gain
span of 30 dB, in 3 dB steps. Excellent bandwidth uniformity is
maintained across the entire frequency range. The low output-
referred noise of the DGA is advantageous in driving high
speed ADCs. The differential output facilitates the interface to
modern low voltage high speed ADCs.

Single-supply and dual-supply operation makes the part versatile
and enables gain control of negative-going pulses, such as those
generated by photodiodes or photo-multiplier tubes, as well as
processing band-pass signals on a single supply. For maximum
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Figure 1. Functional Block Diagram

dynamic range, it is essential that the part be ac-coupled when
operating on a single supply.

The AD8260 preamplifier (PrA) is configured with external
resistors for gains greater than 6 dB and can be inverting or
noninverting. The DGA is characterized with a noninverting
preamplifier gain of 2x. The attenuator has a range of 30 dB and
the output amplifier has a gain of 8x (18.06 dB). The lowest
noninverting gain range is —6 dB to +24 dB and shifts up with
increased preamplifier gain. The gain is controlled via a parallel
port (Pin GNSO to Pin GNS3) with 10 gain steps of 3 dB per
code. The preamplifier and DGA are disabled for any code that
is not assigned a gain step.

The AD8260 can operate with single or dual supplies from 3.3 V
to £5 V. An internal buffer normally provides a split supply
reference for single-supply operation; an external reference can
also be used when the VMID bulffer is shut down.

The operating temperature range is —40°C to +105°C. The
ADB8260 is available in a 5 mm x 5 mm, 32-lead LFCSP.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 ©2008-2016 Analog Devices, Inc. All rights reserved.
Technical Support www.analog.com
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AD8260

SPECIFICATIONS

Vs (supply voltage) = 3.3 V, Ta = 25°C, preamplifier gain = 2x (Rep1 = Rep2 = 100 Q), Vwmpo = Vs/2, £ = 10 MHz, Cr = 5 pE Rioap = 500 Q,
DGA differential output. All dBm values are referenced to 50 (), gain code 1011, unless otherwise specified.

Table 1.
Parameter Test Conditions/Comments Min  Typ Max | Unit
DRIVER AMPLIFIER—GENERAL PARAMETERS
—3 dB Small Signal Bandwidth Vour = 10 mV p-p, Rioap =500 Q 195 MHz
Vour = 10 mV p-p, Rioap =50 Q 120 MHz
Vour =10 mV p-p, Rioap =10 Q 85 MHz
—3 dB Large Signal Bandwidth Vour=1Vp-p 195 MHz
Vour=2Vp-p 190 MHz
Vour =2V p-p, Rioap =50 Q 180 MHz
Slew Rate Vour=1Vp-p 730 V/us
Vour=2Vp-p 725 V/us
Vour =2V p-p, Rioap =50 Q 620 V/us
Gain Nominal gain with internal gain setting resistors 3.0 352 dB
Input Voltage Noise f=10MHz 9.5 nV/vHz
Noise Figure Rs = 100 Q (differential, 2 x 50 Q that convert 17.6 dB
differential DAC output currents to differential voltage)
Output-Referred Noise Gain = 3.52 dB (1.5x%), includes internal gain setting 14.3 nV/vHz
resistors
Output Impedance DCto 10 MHz, Vs =+3.3V <1.7 Q
Output Current Rioao=1Q,Vn=205V +310 mA
Output Signal Range Rioap = 500 Q Vmpo £ 1.5 v
Vs=+4+5V Vmoo £ 2.3 \"
Vs=45V +4.7 \%
Input Signal Range Differential input signal 2 Vp-p
Output Offset Voltage Gain = 3.52 dB (1.5%), maximum and minimum limits -20 5 +20 | mV
are 30
DRIVER AMPLIFIER—DYNAMIC PERFORMANCE
Harmonic Distortion Vour=1Vp-p
HD2 f=1MHz -84 dBc
HD3 -85 dBc
HD2 f=10 MHz -83 dBc
HD3 -70 dBc
Harmonic Distortion Vour=2V p-p
HD2 f=1MHz -78 dBc
HD3 -76 dBc
HD2 f=10 MHz -70 dBc
HD3 -58 dBc
Input 1 dB Compression Point 13 dBm
Multitone Power Ratio (MTPR, In-Band) Rioap =50 Q, Vour = 1.4V p-p max, 10 tones, 2 MHz to -49 dBc
22 MHz with missing tone at 12 MHz (spacing 2 MHz)
Rioap =50 Q, Vour = 1.4 V p-p max, 16 tones, 2 MHz to -43 dBc
38 MHz with missing tones at 10 MHz, 20 MHz, 30 MHz,
and 40 MHz (spacing 2 MHz)
Two-Tone Intermodulation Distortion (IMD3) Vour=1V p-p, fi =10 MHz, f, =11 MHz -90 dBc
Vour=2V p-p, fi =10 MHz, f, =11 MHz =71 dBc
Vour =1V p-p, fi =45 MHz, f, = 46 MHz -60 dBc
Vour =2V p-p, fi =45 MHz, f, = 46 MHz —-48 dBc
Output Third-Order Intercept Vour=1V p-p,f=10 MHz 43 dBm
Vour=2V p-p, f=10 MHz 40 dBm
Vour =1V p-p, f =45 MHz 28 dBm
Vour =2V p-p, f =45 MHz 28 dBm
Two-Tone Intermodulation Distortion (IMD3), Vour=1Vp-p, fi=10MHz, f,=11 MHz —69 dBc
Rioao =50Q
Vour=2V p-p, fi =10 MHz, f, =11 MHz -72 dBc
Vour =1V p-p, fi =45 MHz, f, = 46 MHz =51 dBc
Vour =2V p-p, fi =45 MHz, f, = 46 MHz —-48 dBc
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Parameter Test Conditions/Comments Min  Typ Max | Unit
Output Third-Order Intercept, Rioap = 50 Q Vour=1Vp-p,f=10MHz 33 dBm
Vour=2V p-p,f=10MHz 40 dBm
Vour=1V p-p, f =45 MHz 23 dBm
Vour =2V p-p, f =45 MHz 28 dBm
PREAMPLFIER AND VGA—GENERAL PARAMETERS
—3 dB Small Signal Bandwidth Vour =10 mV p-p, gain code =0110 230 MHz
—3 dB Large Signal Bandwidth Vour =1V p-p, gain code =0110 165 MHz
Vour =2V p-p, gain code =0110 135 MHz
Slew Rate Vour =1V p-p, gain code =0110 330 V/us
Vour = 1.6 V p-p, gain code =0110 335 V/us
Input Voltage Noise f =10 MHz (shorted input) 24 nV/vHz
f = 10 MHz (input open) 6.2 nV/vHz
Noise Figure Maximum gain (gain code = 1011), Rs =50 Q, 10.2 dB
unterminated
Maximum gain (gain code = 1011), Rs =50 Q, 15.5 dB
shunt terminated with 50 Q
Output-Referred Noise Maximum gain (gain code = 1011), gain = 24 dB (input 38 nV/vHz
short)
Maximum gain (gain code = 1011), gain = 24 dB (input 98.1 nV/vHz
open)
Minimum gain (gain code = 0001), gain = -6 dB 25 nV/vHz
Output Impedance DCto 10 MHz <3 Q
Output Signal Range (per Pin) Rioap = 500 Q Vmpo £ 0.7 \%
Vs=+4+5V Vwmpo + 1.4 \Y
Vs=45V +3.6 Vv
Input Signal Range Preamplifier input Vmpo + 0.3 Vv
Output Offset Voltage Maximum gain (gain code = 1011), gain=24dB,3 ¢ -50 £20 +50 [ mV
limits
PREAMPLIFIER AND VGA—DYNAMIC PERFORMANCE
Harmonic Distortion Gain code =0110, gain =9 dB, Vour=1V p-p
HD2 f=1MHz -90 dBc
HD3 -87 dBc
HD2 f=10 MHz -75 dBc
HD3 -58 dBc
Harmonic Distortion Gain code = 1011, gain =24 dB, Vour=2V p-p
HD2 f=1MHz -94 dBc
HD3 -90 dBc
HD2 f=10 MHz —61 dBc
HD3 -84 dBc
Input 1 dB Compression Point Minimum gain (gain code = 0001), gain = -6 dB 1.9 dBm
(preamplifier limited)
Maximum gain (gain code = 1011), gain = 24 dB -9.2 dBm
(VGA limited)
MTPR (In-Band) Vour = 1.4V p-p maximum, 10 tones, 2 MHz to 22 MHz -68 dBc
with missing tone at 12 MHz (spacing 2 MHz), gain
code =1011, gain =24 dB
Vour = 1.4V p-p maximum, 16 tones, 2 MHz to 38 MHz —61 dBc
with missing tones at 10 MHz, 20 MHz, 30 MHz, and
40 MHz (spacing 2 MHz)
Two-Tone Intermodulation Distortion (IMD3) Gain code = 1011, gain =24 dB
Vour=1V p-p, fi =10 MHz, f, =11 MHz -92 dBc
Vour=2V p-p, fi =10 MHz, f, =11 MHz -77 dBc
Vour =1V p-p, fi =45 MHz, f, = 46 MHz -50 dBc
Vour =2V p-p, fi =45 MHz, f, = 46 MHz -36 dBc
Output Third-Order Intercept Gain code = 1011, gain =24 dB
Vour=1V p-p, f=10 MHz 44 dBm
Vour=2V p-p, f=10 MHz 43 dBm
Vour =1V p-p, f =45 MHz 27 dBm
Vour =2V p-p, f =45 MHz 22 dBm
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Parameter Test Conditions/Comments Min  Typ Max | Unit
Overload Recovery Maximum gain (gain code = 1011), gain =24 dB, 50 ns
Vin =50 mV p-p to 500 mV p-p
Group Delay Variation 1 MHz < f < 50 MHz, full gain range 2 ns
ACCURACY
Absolute Gain Error All gain codes, limits are 30 -0.5 +0.15 +0.5 | dB
Gain Law Conformance (DNL) Differential gain error, code to code -0.3 +0.15 +0.3 | dB
GAIN CONTROL
Gain Step per Code 3.0 dB
Gain Range Default = -6 dB to +24 dB 30 dB
Response Time 30 dB gain change (gain code stepped from 0001 to 1011) 50 ns
LOGIC INTERFACES
High Level Input Voltage 1.4 Vs Vv
Low Level Input Voltage 0 0.8 Vv
Logic Input Bias Current Logic high, Viosic=3.3V 0.2 uA
Logic low 18 nA
POWER SUPPLY
Supply Voltage Single supply 33 10 Vv
Dual supply +33 +5 Vv
Quiescent Current Full chip enabled (TXEN = 1, ENBL = 1, gain code = 0001) 28.3 mA
TXEN =0, ENBL = 1, gain code = 0001, driver off, DGA on 19.1 mA
TXEN = 1, ENBL = 1, gain code = 0000, driver on, DGA off 10.8 mA
Chip disabled (TXEN = 0, ENBL = 0, gain code = 0000) 35 UA
Vs =5V, no signal 34.2 mA
PSRR Maximum gain (gain code = 1011), gain =24 dB, 1 MHz -30 dB
Driver amplifier, 1 MHz -48 dB
Power Dissipation No signal 93 mW
No signal, Veos — Vneg = 10V 342 mw
ENABLE TIMES
Chip Enable Time Bias only, TXEN = 0, gain code = 0000, ENBL=0to 1 0.4 us
All at once, TXEN = 0 to 1, gain code = 0000 to 0001, 0.3 us
ENBL=0to 1
Preamplifier and DGA Enable Time ENBL = 1, TXEN = 0, gain code = 0000 to 0001 0.3 us
Driver Enable Time ENBL = 1, gain code = 0001, TXEN stepped from 0 to 1 0.2 us
DISABLE TIMES
Chip Disable Time TXEN =1 to 0, gain code = 0001 to 0000, 20 us
ENBL =1to 0, IsuppLy = 100 pA
All at once, TXEN = 1 to 0, gain code = 0001 to 0000, 50 us
ENBL = 1t0 0, IsuppLy = 35 pA
Preamplifier and DGA Disable Time ENBL =1, TXEN = 0, gain code = 0001 to 0000 04 us
Driver Disable Time ENBL = 1, gain code = 0000, TXEN =1t0 0 2.2 us
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ABSOLUTE MAXIMUM RATINGS

Table 2.
Parameter Rating
Voltage

Supply Voltage (VPOS, VNEG) +6V

Input Voltage (INxx, PRAI, FDBK, VMDI, VPOS, VNEG

VOCM)
Logic Voltages
Temperature
Operating Temperature Range
Storage Temperature Range
Lead Temperature (Soldering, 60 sec)
Thermal Data’
Maximum Junction Temperature
Oia
0ic
O
Wi
Wi

VPOS, ground

-40°Cto +105°C
-65°C to +150°C
300°C

125°C
47.3°C/W
6.9°C/W
28.6°C/W
0.6°C/W
27.4°C/W

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

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
A without detection. Although this product features

patented or proprietary protection circuitry, damage

‘!’2 I\ may occur on devices subjected to high energy ESD.

Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.

" Thermal data at zero airflow with exposed pad soldered to four-layer JEDEC

board with vias per JESD51-5.
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PIN CONFIGURATION AND FUNCTION DESCRI

-
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NOTES

1. THE EXPOSED PAD IS NOT CONNECTED INTERNALLY.
FOR INCREASED RELIABILITY OF THE SOLDER JOINTS AND
MAXIMUM THERMAL CAPABILITY, IT IS RECOMMENDED
THAT THE PAD BE SOLDERED TO THE GROUND PLANE.
THE GROUND PLANE PATTERN SHOULD INCLUDE A
PATTERN OF VIAS TO INNER LAYERS.
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Figure 2. Pin Configuration

Table 3. Pin Function Descriptions

Pin No. | Mnemonic Description

1,19 VMDO VMID Buffer Output. Requires robust ac decoupling with a capacitance of 0.1 uF capacitor or greater.

2 TXEN Driver Enable. Logic threshold = 1.1V with 0.2 V hysteresis.

3 VMDI VMID Input Voltage. Normally decoupled with a 0.1 pF capacitor. When pulled to VNCM, the VMID buffer shuts
down. This can be useful when using the part with dual supplies or when an external midpoint generator is used.

4 VNCM Negative Supply for Bias Cell, VMID Cell, and Logic Inputs. (Ground this pin in applications.)

5 VPSB Positive Supply for Bias Cell and VMID Cell.

6 ENBL Enable. Logic threshold = 1.1 V.When low, the AD8260 is disabled and the supply current is 35 pA when TXEN
and all GNSx pins are also low.

7 VGAP Positive VGA Output (Needs to Be Ac-Coupled for Single Supply).

8 VGAN Negative VGA Output (Needs to Be Ac-Coupled for Single Supply).

9, 16! VNGR Negative Supply for Preamplifier and DGA (Set to —VPOS for Dual Supply; GND for Single Supply).

10, 20’ VPSR Positive Supply for Preamplifier, DGA, and GNSx Logic Decoder.

11 GNS3 MSB for Gain Control. Logic threshold = 1.1 V.

12 GNS2 Gain Control Bit. Logic threshold = 1.1 V.

13 GNS1 Gain Control Bit. Logic threshold = 1.1 V.

14 GNSO LSB for Gain Control. Logic threshold = 1.1 V.

15 PRAO Preamplifier Output.

17 FDBK Negative Input of Preamplifier.

18 PRAI Positive Input of Preamplifier.

21,22! VPOS Positive Supply for Driver Amplifier.

23, 24! TXOP Driver Output.

25, 26! VNEG Negative Supply for Driver Amplifier (Set to —=VPOS for Dual Supply; GND for Single Supply).

27 TXFB Feedback for Driver Amplifier.

28 INPN Negative Driver Amplifier Input.

29 INRN Negative Gain Resistor Input for Driver Amplifier.

30 INRP Positive Gain Resistor Input for Driver Amplifier.

31 INPP Positive Driver Amplifier Input.

32 VOCM Output Common Mode Pin. Normally connected to Pin VMDO.

EPAD Exposed Pad. The exposed pad is not connected internally. For increased reliability of the solder joints and

maximum thermal capability it is recommended that the pad be soldered to the ground plane. The ground plane
pattern should include a pattern of vias to inner layers.

' Pins with the same name are connected internally.
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AD8260

TYPICAL PERFORMANCE CHARACTERISTICS

Vs (supply voltage) = 3.3V, Ta = 25°C, C = 5 pE, f = 10 MHz, preamplifier gain = 2x, Res: and Res; of the preamplifier = 100 0,
Rroap of the driver amplifier = 500 Q, Tx and Rx enabled, unless otherwise specified.
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Values of Output Voltage for the High Current Driver—See Figure 54
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Figure 17. Small-Signal Pulse Response of the High Current Driver for Various Figure 20. Large-Signal Pulse Response of the High Current Driver for Various
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Figure 33. Output-Referred Noise vs. Frequency for the VGA/Preamplifier at

Figure 34. Input-Referred Noise vs. Gain Select Code for the VGA/Preamplifier
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Figure 51. Test Circuit for Frequency Response of the High Current Driver
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ADB260—HIGH ~ *3.3V
CURRENT DRIVER

NETWORK ANALYZER
WITH S-PARAMETER MODE

IN
50Q

o000
o000
000

07192-153

|
-3.3V
Figure 53. Test Circuit for Output Impedance of the High Current Driver

LP

FILTER AD8260—HIGH CURRENT DRIVER
0ApF =~ === === -----—-- -
N\ 1:1 1 INRN TXFB
SIGNAL :; 500
GENERATOR || t oapF  Riomp
50Q L $s00 —|
h 0.1uF Croap
L

VMDO

Figure 54. Test Circuit for Harmonic Distortion of the High Current Driver
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Figure 59. Test Circuit for Frequency Response and Group Delay of the VGA/Preamplifier
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Figure 61. Test Circuit for Input-Referred and Output-Referred Noise Measurements of the VGA/Preamplifier
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THEORY OF OPERATION
OVERVIEW

The AD8260 is a self-contained transceiver intended for analog
communications using a power line as the media. Operating on
supplies as low as 3.3 V, it includes a high current driver usable
as a transmitter and a low noise digitally programmable variable
gain amplifier (DGA), usable as a receiver (see Figure 64). An
uncommitted current-feedback high frequency op amp acts as a
preamplifier and interface to the DGA and is user configured
for gains greater than 6 dB. Combined, the VGA and preamplifier
are usable at high signal levels from dc to 100 MHz, with a
small-signal —3 dB bandwidth of 230 MHz. To implement a
high current-output VGA, the VGA output can be connected
to the driver-amplifier differential input.

The small-signal —3 dB bandwidth of the driver amplifier is
195 MHz and the large-signal bandwidth is >115 MHz, even
when driving a 50 Q2 load.

The device is fabricated on the Analog Devices, Inc., high speed
(eXtra Fast Complementary Bipolar) XFCB process. The pream-
plifier and DGA feature low dc offset voltage, and a nominal
gain range of -6 dB to +24 dB, a 30 dB gain span, and a differential
output for ADC driving. The power consumption is 93 mW
with a single 3.3 V supply. The supply current is typically about
28 mA when all circuits in the device are active. During normal
usage, either the driver amplifier is on or the preamplifier and
DGA are on and, therefore, the supply current in general is less
than 28 mA. The gain of the AD8260 VGA is programmed via a

4-bit parallel interface. Figure 64 shows the circuit block
diagram and basic application connections, and illustrates the
envisioned external DAC, ADC, and power-line bus interface
connections. The diagram shows the connections for single 3.3 V
supply operation; if a dual supply is available, the VMID
generator can be shut down and Pin VMDI, Pin VMDO, and
Pin VOCM need to be grounded. Note that Pin VNCM
functions as the negative supply for the bias and VMID cells,
plus the logic interfaces, and should always be tied to ground.

For optimal dynamic range, it is important that the inputs and
outputs to both the driver amplifier and the preamplifier and
the DGA output amplifier be ac-coupled in a single-supply
application. In Figure 64, the DAC and ADC are presumed to
operate on a 1.8 V or 3.3 V supply with a corresponding limited
output and input swing. The DAC outputs are currents that
point down and generate a voltage in the 50 Q resistors that are
connected to ground. The maximum voltage with a peak DAC
output current of 15 mA is 0.75 V; if a DAC with a 20 mA peak
current is used, then the maximum voltage is 1 V per side for a
differential input signal of 2 V p-p.

The driver amplifier supports a 3 V p-p output swing on a

3.3 V supply. Because of its gain of 1.5, the maximum input
swing is 2 V p-p. The corresponding maximum output swing for
the DGA is 2.4 V p-p differential; the input to the preamplifier
can be a maximum of 0.6 V p-p.
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Figure 64. Block Diagram and Basic Application Connections

HIGH CURRENT DRIVER AMPLIFIER

The high current driver amplifier can deliver very large output
currents suitable for driving complex impedances, such as a
power line, a 50 ) line, or a coaxial cable. The input of the
amplifier is fully differential and intended to be driven by a
differential current-output DAC, as shown in Figure 64. The
differential input signal is amplified by 1.5x and produces a

For optimum distortion, the input drive must be controlled
such that the output swing is well within saturation levels
established by the supply rail. The output swing can be reduced
by using load resistors with values less than 50 Q or by reducing
the amplifier gain by connecting external resistors in parallel
with the internal 1 kQ and 1.5 kQ resistors between Pin 27,

Pin 28, and Pin 29, and between Pin 30, Pin 31, and Pin 32.

2.25 V p-p single-ended output signal from a 1.5 V p-p input
signal. A DAC with 15 mA maximum output current into a

50 ) load provides 1.5 V p-p of input voltage and results in
2.25V p-p at the output. A DAC whose output is 20 mA produces
an output swing of 3 V p-p (neglecting a small gain error when
driving the parallel combination of the 50 Q2 load-resistor and the
internal 1 kQ) gain resistor of the AD8260).

For a 3.3 V supply rail, the maximum limit of the output voltage
is 3 V p-p and distorts severely if exceeded. The recommended
output for optimum distortion is 2 V p-p for a 3.3 V supply.
Correspondingly, larger output swings are accommodated for
higher supply voltages such as +5 V or +5 V.

Coincidently, noise is reduced because the gain setting resistors
are the primary noise sources of the high current driver amplifier.

The output-referred noise is 14 nV/YHz, of which 11 nV/VHz is
due to the gain setting resistors. Matching of the gain setting
resistors is important for good common-mode rejection and the
accuracy of the differential gain. If external resistors are used,
their accuracy should be at least +1%. How low the resistor
values can be is primarily determined by the quality of the ac
ground at Pin VOCM,; as the gain setting resistors decrease in
value, the dynamic current increases, and the quality of the
decoupling capacitors needs to increase correspondingly.

Rev.B|Page 21 of 32



AD8260

PRECAUTIONS TO BE OBSERVED DURING HALF-
DUPLEX OPERATION

During receive, when the high current driver-amplifier is
disabled, its gain setting resistors provide a signal path from
input to output. To prevent inadvertent DAC signals from being
transmitted while receiving via the preamplifier and DGA, the
DAC in Figure 64 must have no output signal.

During transmit, the preamplifier and VGA should be disabled
through any of the nongain-setting codes (see Table 4).

VMID BUFFER

The VMID bulffer is a dc bias source that generates the voltage
on Pin 1 and Pin 19, VMDO. Node VMDO cannot accommodate
large dynamic currents and requires excellent ac decoupling to
ground. A high quality 0.1puF capacitor located as close as
possible to Pin 1 and Pin 19 (see Figure 64) is normally sufficient
to decouple the high values of current from Node VMDO.

When operating with dual power supplies, the buffer is disabled
by connecting Pin VMDI, Pin VOCM, and Pin VMDO to ground.
Because the logic decoder in the DGA (GNSx inputs) requires
3.3 V of headroom, the positive supply rails must be 3.3 V or
greater whether single-ended or dual. If a dual supply is used,
the negative rails are the same magnitude (opposite polarity)

as the positive, that is, —3.3 V when VPOS, VPSB, and VPSR
are +3.3 V.

PREAMPLIFIER

The AD8260 includes an uncommitted current feedback op
amp to buffer the resistive attenuator of the DGA. External
resistors are used to adjust the gain. The preamplifier is
characterized with a noninverting gain of 6 dB (2x) and both
gain resistor values of 100 ). The preamplifier gain can be
increased using different gain ratios of Rer1 and Res, trading off
bandwidth and offset voltage. The sum of the values of Res1 and
Reez should be 2200 Q) to maintain low distortion. Res; should
be 2100 Q because it and an internal compensation capacitor

determine the —3 dB bandwidth of the amplifier. Smaller
resistor values may compromise preamplifier stability.

Because the AD8260 is internally dc-coupled, larger preamplifier
gains increase its offset voltage. The circuit contains an internal
bias resistor and some offset compensation; however, if a lower
value of offset voltage is required, it can be compensated by
connecting a resistor between the FDBK pin and the supply
voltage. If the offset is negative, the resistor value connects to
the negative supply; otherwise, it connects to the positive supply.

For larger gains, the overall noise is reduced if a low value of
Res: is selected. For values of Resi = 20 Q and Resz = 301 Q, the
preamplifier gain is 16x (24.1 dB) and the input-referred noise
is about 1.5 nV/Hz. For this value of gain, the overall gain range
increases by 18 dB so that the absolute gain range is 12 dB to 42 dB.

PREAMPLIFIER NOISE

The total input-referred voltage and current noise of the positive
input of the preamplifier is about 2.4 nV/\VHz and 5 pA/NHz,
respectively. The DGA output referred noise is about 25 nV/\Hz
at low gains and 39 nV/\VHz at the highest gain. The 25 nV/\YHz
divided by the DGA fixed gain of 8x results in 3.12 nV/VHz
referred to the DGA input. Note that this value includes the
noise of the DGA gain setting resistors as well. If this voltage is
divided by the preamplifier gain of 2x, the DGA noise referred
all the way to the preamplifier input is about 1.56 nV/YHz. From
this, it can be determined that the preamplifier, including the
100 Q) gain setting resistors, contribu