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LMH6882 Evaluation Board

SUMMARY

The LMH6882EVAL evaluation board is designed to aid in the characterization of Texas Instruments High Speed LMH6882
Differential Amplifier.

In order to use the full bandwidth of the LMH6882 the LMH6882EVAL board has been built with a high performance dielectric
on the top layer (ROGERS RO4350B). This high-performance dielectric provides well matched impedance and low loss to
frequencies beyond 1GHz. All signal paths are routed on the top layer. The remainder of the board is conventional FR4.

http://www.rogerscorp.com/documents/726/acm/RO4000-Laminates---Data-sheet.aspx

Use the evaluation board as a guide for high frequency layout and as a tool to aid in device testing and characterization.
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FIGURE 1. LMH6882EVAL

General Description

The LMH6882 DVGA has differential inputs and differential outputs. To aid evaluation with 50Q single ended test equipment
the LMH6882EVAL evaluation board is shipped with input and output transformers installed. The signal path uses the INPD
and OUT+ marked connectors. The INMD and OUT- signal paths are grounded. The evaluation board uses edge mounted
SMA connectors. When using the differential inputs a termination resistor can be placed on the pads used by the transformer
primary coils. For DC-coupled operation the appropriate capacitors can be replaced by 0Q resistors. If DC-coupled operation
is desired it is important to provide for proper bias voltages on the input and output pins (see the LMH6882 datasheet for more
details). The LMH6882EVAL evaluation board is designed to be used with transformers or baluns. There are DC-blocking
capacitors on both the input and output signal traces. The input pins of the LMH6882 will self-bias to approximately mid supply
(2.5V). Capacitors between the amplifier and the output transformer will prevent undesirable currents from flowing through the
transformer primary coil. Many transformers will show increased distortion products when there is a DC current flowing through
the primary coil. Transformers T1 through T4 can provide both impedance matching as well as single ended to differential
conversion. The board is shipped with 2:1 impedance ratio transformers that will match 50Q equipment with the 100Q input
impedance of the LMH6882 DVGA . Do not connect the transformer secondary winding directly to ground. The LMH6882 has
a self-biased input common mode voltage of approximately 2.5V.

SPI™ is a trademark of Motorola, Inc.
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FIGURE 3. Input Configuration for Differential Signals
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FIGURE 4. Input Configuration for Single Ended Signal. R11 and R18 should be 50Q to ground.
The other additional components are small wires or 0Q resistors.
If AC coupling is desired C8 and C25 can be loaded with 0.1 pF ceramic capacitors.

Gain Control

For ease of use, a bank of DIP switches is installed on the board to control gain settings in parallel mode. The DIP switches short
the corresponding pins to ground. For example, to use the LMH6882 in parallel mode the SPI switch must be in the ON position
which shorts the SPI pin to a logic low state. The table below lists the different switch positions and their functions. The Parallel
functions are listed first when the pins have dual function. Shutdown pins have no effect in serial mode. To reiterate, the switches
when On (or closed) short the indicated pin to ground through a 50Q resistor. So the switch has the opposite polarity of the
corresponding pin when considered from the pin logic state. For example on the SPI pin the switch in the On state will short the
SPI pin to ground for a logic 0 condition on the SPI pin.

Switch Functions

Switch Function

Shutdown (Active ON)
Not Used

SPI/Parallel (Parallel when switch ON/Closed)
DO/ SDO

D1/ SDI

D2/ CLK

D3/ CS

D4

D5

D6

olo|o|[N]|o|loa[s]|w|rn|=

Please note that the dip switches settings will impact the on-board impedance for the SPI header pins. With the dip switches are
set to the OPEN position the header pins are un-terminated. When the dip switches are closed the header pins are terminated with
49.9Q resistors. The USB to SPI interface boards cannot drive 49.9Q) loads, so the switches on the SPI control lines need to be in
the OPEN position for SPI control.

Pins DO, D1, D2, and D3 are internally biased to the logic low (0) state. The evaluation board has resistors that pull Pins D1, D2
and D3 to V+. The DIP switch then connects these pins to ground for gain control. Because the DO pin needs to be biased low for

Copyright © 1999-2012, Texas Instruments Incorporated
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serial data communication it has a 300Q resistor to ground and will not change state with the DIP switch. If it is desired to use the
pin DO for parallel control, and SPI communication is not important, resistor R65 can be removed, and resistor R64 can be loaded
with a 1.5kQ resistor. This will restore operation of the DO pin in parallel mode, but no data will clock out of the LMH6882 during
SPI mode.

Pins D4, D5 and D6 are internally biased to a logic high state (2.5V). These pins are not shared during SPI mode. During SPI mode
they can be shorted to ground with the DIP switch or left floating.

The SD and SPI pins are internally biased to the logic low state. Specifically, the SD pin is biased to the device enabled state, and
the SPI pin is biased to the parallel mode state.

SPISPI™ Compatible Gain Control Using USB2ANY and LabView Control
Software

|
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FIGURE 5. LMH6882 Eval Board Connected to USB2ANY

The LMH6882EVAL board can easily be controlled in the serial mode using Texas Instruments USB2ANY to USB to SPI controller
board. This board and the required software are included with the LMH6882EVAL board.

4 Copyright © 1999-2012, Texas Instruments Incorporated
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FIGURE 6. LMH688x GUI Screen Capture

To use the LMH688x GUI software, extract the files from the ZIP file into a directory. Double click the exe file and the GUI will
launch as shown in Figure 6. The Product ID should indicate 33 for the LMH6882. If it does not show any ID there is a problem
with the controller board or the evaluation board, recheck all connections and start the exe file again. To use the LMH6882 board
click on the LMH6882 tab as shown. The CHA and CHB power switches turn the A and B channels on and off. The Attenuation
windows set the attenuation in 1/4 dB steps. The Maximum attenuation is 80 steps or 20dB. Zero attenuation is equal to 26dB of
gain and 80dB attenuation is equal to 6dB of gain. The attenuation selected will not become effective if the Load A or Load B switch
is in the OFF position. The screen shot shows the switches in the ON position, so the attenuation settings will be effective imme-
diately. The CHA/B synchronous switch will force channel A and channel B to have the same value of attenuation if set to the ON
position, it is shown in the OFF position in the screen shot so that both channels can have separate gains. The SPI Read Back
window shows the contents of registers 2,3,4,5. Register 2 is the control register. Register 3 and 4 are the A and B attenuation
registers. Register 5 is the gain set control register.

Observant users may notice that the GUI has set bits 0 and 1 of register #2 to a value of 1. This is to maintain compatibility with
previous (unreleased) versions of the LMH6882. In the production version of the LMH6882 those two bits have no function and
can be set to any desired value.

Copyright © 1999-2012, Texas Instruments Incorporated 5
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FIGURE 7. Default SPI Settings

The default SPI settings for the LMH688x control software are shown in Figure 7. These settings should be left unchanged. If there
is a problem with the SPI connection the first thing to check is the position of the DIP switches. The switch settings should be all
in the OFF position (switch sliders moved towards the DUT side of the board) this is the most common problem when communicating
with the evaluation board. If the switches are correct and there is power to the evaluation board it may be useful to try setting the
“Divider Low” box to 8 or higher. This will slow the SPI clock speed. Sometimes merely selecting the SPI cluster tab will be sufficient
to restore communication with the evaluation board. If board communication is successful the board “Product ID” field will show
the proper device ID (33 for LMH6882).

SPI-Compatible Gain Control using the SPISU2 Card

NOTE. The SPISU2 board is being phased out. The following documentation is for legacy use only. New boards will have only the
USB2ANY board.

The LMH6882EVAL board can easily be controlled in the serial mode using Texas Instruments SPISU2 USB to SPI controller card.
This card and the required software are available on the Texas Instruments website. Directions for installing the USB control
software and evaluation board drivers are in the user's guide available on the Texas Instruments website. To use the SPI card, the
LMH6882 DVGA must be put into serial mode. This is done by setting switch #3 on the DIP switch block in the OFF position.
Switches 4, 5, 6, and 7 also need to be in the OFF position. If the switches are in the ON position the digital lines will be grounded
and the SPISU2 card will not be able to communicate with the DVGA. Once the SPUSI2 board drivers and Tinyl2CSPI software
are installed, connect the SPUSI2 board directly onto the LMH6882_EVAL double-row header (J1) by aligning pin 1 as shown in
Figure 4. Plug the USB cable into the SPISU2 card and the host PC. Start the Tiny I2CSPI software and load the LMH6882 profile
as shown in Figure 8. Additional commands can be generated by changing the data in the MOSI column. Check the LMH6882
datasheet for details on the data to be sent to the DVGA registers. The example SPI commands are a good starting point for
generating the desired commands.

SPISU2 Header Pins

Pins Serial Function
1 Chip Select
2 Ground
3 Clock
4 N/A
5 Serial Data Out (MISO)
6 N/A

6 Copyright © 1999-2012, Texas Instruments Incorporated



13 TEXAS AN-2268 - LMH6882 Evaluation Board

INSTRUMENTS
Pins Serial Function
7 Serial Data IN (MOSI)
8-14 N/A
Imh6882_spi - Tinyl2CSPI (=13
File Help
| | Load E save & Reload add 12C Add SPI
[ Hide configuration fields ® Hex O Bin [ Add Row ] [ Insert Row ] [ Delete Row ]
Function CS CKPOL CKPHA Bits MOSI (write) MISO (read) Execute

1 Power On ALL (DCOC On) 1 1 1 16 0200 FFFF
2 Power On All (DCOc OFf) 1 1 1 16 0203 FFFF
3 Power on A only (DCOC on) 1 1 1 16 0220 FFFF
4  Power onA only 1 1 1 16 0240 FFFF
5 Ch A max gain 1 1 1 16 0300 FFFF
6 ch A mid gain (16d8B att) 1 1 1 16 0340 FFFF
7 cha A min gain 1 1 1 16 037F FFFF
8 Power on B only (DCOC on) 1 1 1 16 0228
9 Power on B only (DCOC off) 1 1 1 16 0229
10 Ch B Max gain 1 1 1 16 0400 FFFF
11 ch B mid gain (16d8 att) 1 1 1 16 0440 FFFF
12 Ch B min gain 1 1 1 16 047F FFFF
13 Read Product ID 1 1 1 8100
14 Read Revision ID 1 1 1 16 8000 FFFF

30199305

FIGURE 8. Tiny Personality File

Copyright © 1999-2012, Texas Instruments Incorporated 7
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FIGURE 9. Schematic
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46C and to discontinue any product or service per JESD48B. Buyers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale supplied at the time
of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics Www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors  www.ti.com/omap Tl E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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