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BUF802RGTEVM User's Guide

Wip TEXAS INSTRUMENTS

ABSTRACT

This user's guide describes the characteristics, operation, and use of the BUF802RGTEVM. This evaluation
module (EVM) is an evaluation and development kit for the BUF802 wide-bandwidth, low noise, JFET input
buffer. A circuit description, schematic diagram, layout prints, and bill of materials are included in this document.

Throughout this document, the abbreviation EVM and the term evaluation module are synonymous with the
BUF802RGTEVM.

See BUF802 Wide-Bandwidth, 2.3 nV/\Hz, JFET Input Buffer for more information on the device.
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1 Introduction

The BUF802RGTEVM is designed to easily demonstrate the functionality and versatility of the buffer. The

EVM features two separate circuit configurations: a composite loop with a precision amplifier and a standalone
BUF802 circuit. It can be used with split or single supplies, andand includes SMA connectors on analog inputs
and outputs for easy operation. The layout is optimized to reduce parasitic coupling and provide the best signal
fidelity across frequency.

* Includes standalone device circuit and composite loop with precision amplifier

» Potentiometer to trim offset of low frequency composite path

» Layout configured to minimize parasitic coupling

» Easy to use SMA connectors for all input and output signals

2 Configuration and Usage

The BUF802RGTEVM includes a configuration as a standalone buffer (bottom half of board) and a composite
loop with a precision amplifier (top half of board). Each ciruict configuration features their own indpendent power
supply and signal connections to avoid any potential interference between the two circuits. Default component
values are included in the Figure 8-2 section, but may be altered as desired by the user.

3 Power Connections

The BUF802RGTEVM is built for default split-supply configurations, but can also be used with a single supply if
all common mode inputs are kept within proper ranges. Both circuits feature banana plug connections for V¢,
Ground, and Vgg. By default each circuit is populated with high quality decoupling capacitors to ensure adiquate
high frequency supply decoupling to improve performance and avoid instabilities.

4 Input and Output Connections

The BUF802RGTEVM board includes SMA connectors on the signal input and outputs for each circuit
configuration. The input and output traces are matched for 50-Q characteristic impedance to easily interface
with standard test equipment.

5 Stand-Alone Buffer Configuration

The bottom half of the board features the BUF802 in a standalone circuit configuration. This circuit is very similar
to the one used to generate AC performance data in the BUF802 datasheet. In this configuration the BUF802
acts as a simple AC coupled buffer with a 50-Q input impednace created by R29. With the input AC coupled, the
test point T9 MUST be bonnected to a DC bias voltage for the circuit to function properly. The voltage on T9 sets
the bias to the input stage of the BUF802 and should be set within the input common mode range of the device.
To DC couple the input, the capacitor C44 can be replaced with a zero Ohm resistor and then the DC portion of
the input signal will provide the bias to the input of the amplifier and the connection to T9 is no longer needed.

The output of the circuit features a resistor network (R24, R25, R27) that presents a 100-Q load to the BUF802
while providing a 50-Q impednace match for connecting to test equipment. This matching network creates an
attenuation of approximately 0.27 V/V that should be accounted for when making measurements.

6 Composite Loop Configuration

The BUF802 device can be configured multiple ways in composite loops with a precision amplifier to handle
low frequency high accuracy signals. The top board of the BUF802RGTEVM features the device in composite
mode CL Mode configuration as referenced in BUF802 Wide-Bandwidth, 2.3 nV/\Hz, JFET Input Buffer. In this
configuration, the precision amplifier (U2) handles the low frequency signals in the circuit and then the BUF802
takes over for high frequency signals. The poteniometer R16 or an optional DAC input on J3 can be used to
adjust the gain matching between the low frequency and high frequency paths. By default R16 is not configured
for ideal matching and the user should adjust the potentiometer for a flat transition between low and high
frequency gains. For more detailed information on configuring the device for CL Mode operation, please refer to
the BUF802 Wide-Bandwidth, 2.3 nV/\Hz, JFET Input Buffer.

2 BUF802RGTEVM User's Guide SBAU383A — JUNE 2021 — REVISED FEBRUARY 2022
Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/SBOS998
https://www.ti.com/lit/pdf/SBOS998
https://www.ti.com
https://www.ti.com/lit/pdf/SBAU383
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU383A&partnum=BUF802RGT

13 TEXAS
INSTRUMENTS
www.ti.com External Clamping

7 External Clamping

The BUF802RGTEVM composite loop circuit also includes footprints for optional clamping diodes D1 and D2.
These diodes are attached to the CLH and CLL pins, which are then connected to the supplies through series
resistors R1 and R2 respectively. These diodes can be populated in cases where the 100 mA current rating of
the internal diode clamps is insufficient. When using external clamping, disable the BUF802's internal protection
by connecting CLH and CLL to the positive and negative supply respectively.
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8 Schematic
Figure 8-1 and Figure 8-2 show the BUF802RGTEVM schematic with the default device population for both circuits.
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Figure 8-1. BUF802RGTEVM Standalone Configuration Schematic

BUF802RGTEVM User's Guide

Copyright © 2022 Texas Instruments Incorporated

SBAU383A — JUNE 2021

— REVISED FEBRUARY 2022

Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SBAU383
https://www.ti.com/feedbackform/techdocfeedback?litnum=SBAU383A&partnum=BUF802RGT

13 TEXAS

INSTRUMENTS
www.ti.com Schematic
Viole)
VCC1 Pinl OPA Pinl2 Pinl Pinl2 CLH CLL
1, L. L. L, le la
GND1 2.2uF 16V 16V 16V S5y S5y
50V 0.22uF 0.22uF 0.22uF TP1 2
—L l l ci3 J_cm 1 l
= c2 co c8 Cia 0.1uF 0.1uF 5012 5012
VEE1 GND 2.2uF 16V 16V 16V 257 25V
50V 0.22uF 0.22uF 0.22uF
R14 R19
Pin8910 OPA Pins PinS Ping910 0 0
VEE
GND GND
U1
vce Ry
L1 vee vour (1t OUT o
12 vee %0 I
J1 Ve 15 CLH Rt T o
1 IN 2 LCH ook
. VIN ‘ Ry \EE —
o R IN_Aux 4 { VN AUX veL |14 CLL 2T GND
350 R8 N Bi veg 100K i
= ] B 3 1 vIN_BIAS o= o
GRD to.om R Bi VEE [
as 7 RBIAS vee &
17.8k VEE2 10 VEE
L1 VEE 9| ne VEE 5 |6 Aux Bias Rtz T
6.80H CIL 3] \C 4 0
CLH 16 | NC PAD 17__|
BUF802IRGT =
GND
—1 TPS
= —C12
GND 50V
100pF 012
ND =
GND
25V
56pF
R21 R15
10.0k 78.7k
R16 R18
——— ; 1{e
i -
c16
= 100nF =
GND 50V GND
GND
Figure 8-2. BUF802RGTEVM Composite Configuration Schematic
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9 Layout Prints

Figure 9-1 through Figure 9-8 show the PCB layers for the BUF802RGTEVM standalone circuit and composite
circuit respectively.

Figure 9-2. Standalone Configuration Ground
Layer

Figure 9-3. Standalone Configuration Power Layer Figure 9-4. Standalone Configuration Bottom
Layers
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Figure 9-5. Composite Configuration Top Layers Figure 9-6. Composite Configuration Ground Layer

Figure 9-7. Composite Configuration Power Layer Figure 9-8. Composite Configuration Bottom
Layers

10 Related Documentation
« BUF802 Wide-Bandwidth, 2.3 nVAHz, JFET Input Buffer data sheets

11 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (June 2021) to Revision A (February 2022) Page
* Updated the Introduction section through External Clamping SECHON............ccceiiiiiiiiiie i 2
* Added the BUFS02RGTEVM Standalone Configuration SChematic ..............cccccouvoiiiiiiiiiie i 4
» Updated the Layouts in the Layout Prints SECHON.............uuiiiiiiiiie et e e e e e e e e e e e e s s s eneneeaaeees 6
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