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1 General Description

This board is designed to demonstrate the LMH7220 high speed comparator with LVDS output. The board
consists of two parts; one part acts as a transmitter and one as a receiver. This configuration gives the
possibility of testing the signal path using a cable with a specific length. Splitting the board into a
transmitter and a receiver makes it possible to use the transmitter to convert signals with slow edges to
LVDS levels or data from another logic family to LVDS compliant signals. The receiver part regenerates
the distorted signal at the end of the signal path to a LVDS signal which complies to all the LVDS
standards.

The transmitter has two input connectors for both the plus and minus inputs. One acts as a signal input
and is fed without attenuation to the input and one as a monitor output. This monitor output has an
attenuation of 6 dB, relative to the level of the input signal. To maintain the correct levels it is important to
have both connectors terminated with 50Q. The output is a modular jack in order to connect to a standard
100Q twisted pair line. The receiver has at the input the same modular jack type connector. The
regenerated LVDS signal is fed to a 100Q load resistor which has a measuring point on every pin. This
enables a high Ohmic measurement across the load resistance.

2 Basic Operation

2.1 Transmitter

The circuit around the transmitter is fully symmetrical, which offers the following advantages:
« Connecting signals to both the plus or the minus inputs

e Introduce hysteresis

» Examining the effects on the output signal

The inputs for both the plus and minus connection consist of a circuit with two SMA connectors. One
connector is directly connected to the input pin of the LMH7220. The other connector has a series resistor
of 37.5Q, which means that an attenuation of 6 dB is introduced for the signals coming to or leaving this
connector. The only restriction is that both connectors must have a termination or a source of 50Q
otherwise the attenuation is not 6 dB. Both connectors can be used as input or as output. Normally the
connector without attenuation should be connected to the source and the other one used for measuring or
monitoring purposes.

The LMH7220 has no standard hysteresis built in, so for small signals or slow edges, oscillations may
occur at the output. Oscillations can be suppressed or reduced by introducing external hysteresis. To
experiment with this, a resistor can be placed between each of the outputs and its corresponding input.
See Figure 1. For some applications there is a need for a couple of millivolts of hysteresis, in order to
achieve this, the feedback resistor will need to have a high value. This will result in some delay before the
input change takes effect. To compensate for this effect, there is also space for a parallel capacitor across
the feedback resistor. This capacitor will speed up the process and eliminate oscillations. For more
information about the hysteresis, see the Application Section of LMH7220 High Speed Comparator with
LVDS Output (SNOSAL3).

All trademarks are the property of their respective owners.
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2.2

The outputs of the LMH7220 are connected to a 6-pin modular jack telephone line socket. The device is
powered by a split supply (V" and V7), but on the pcb there is a jumper, which gives the possibility to short
the negative supply pin to ground, creating a single supply powered setup. For all applications the
appropriate decoupling capacitors are connected to the device.

Receiver

The receiver has the same setup as the transmitter regarding the hysteresis possibilities and also, the
supply line decoupling is identical. The difference is at the input, where both the plus and the minus input
are terminated by a 100Q resistor. This is done because LVDS outputs are defined at 100Q termination.
The input of the receiver has the same telephone socket that was used for the transmitter, so an easy
interconnection is possible. In order to make variations to the termination at the input, two 0 Ohm resistors
are provided (R16 and R17). The output of the receiver is connected to a 100Q) resistor to create the
correct LVDS output voltages. In parallel to this resistor two measuring pins are provided. Just like the
transmitter, this device also has the possibility to add hysteresis by placing a feedback resistor between
the output and the input. This process can be improved by adding a parallel capacitor. The receiver is
powered by a separate power connector and has the possibility to connect a split supply (V*® and V™) to
the part while appropriate decoupling capacitors are provided. The user has two options for both the
positive and the negative supply line. For the negative supply line, there is a choice to connect this pin to
ground. In the same way as for the transmitter device a single supply setup is created. For the positive
supply line, there is a choice to connect this pin to V* or to V™', Connected to V** means that the
LMH7220 of the receiver uses a separate positive supply and connected to V* means there is only one
positive supply for the transmitter and the receiver necessary.

Layout Considerations

The setup of the pcb is simple and consists of a double sided pcb with a ground plane on the bottom side
and the components and transmission lines on the top side. The transmission lines to the input
connections are 50Q and as short as possible. The LVDS output lines form a 100Q coupled line in order
to match as soon as possible the twisted pair line connected between the transmitter and the receiver.

The setup of the receiver follows the same philosophy. This means the input and output lines are as short
as possible and also the components for creating a hysteresis voltage are placed as close as possible to
the part. At the same time, decoupling capacitors are situated as close as possible to the supply pins.

Measurement Hints

For good high speed results it is recommended that measurements be taken via the SMA test
connections. If a probe is needed, be sure to connect via short leads and don’t use the standard ground
leads with alligator clips that are several inches long. These cause ringing while measuring pulsed signals
and lead to unwanted pick-up of spurious signals. The use of a differential probe is strongly recommended
to view the real LVDS output signal, because of the probes low parasitic capacitance and ease of use.
Alternatively, it is possible to use two single probes and construct the LVDS signal by combining both
signals.
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Figure 1. Schematic Diagram Tx and Rx
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Figure 2. Power Supply Connections
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Measurement Results

100 mtr Cable and 100 kHz Signal
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Figure 8. Signal: 100 kHz/ 100 mVyp/ 100 mtr

NOTE: The used cable is: Belden Cat5e unshielded installation cable
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Figure 9. Signal: 100 kHz/ 100 mVy,/ 400 mtr

The measurements in this column are done with equal input conditions and varying cable length.
Note that for both length the amplitude at the input of the receiver reaches the full LVDS swing.
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100 mtr Cable and 10 MHz Signal

File Vertical Timebase Trigger Display Cursors Measure Math Analysis Ulilities Help

LMH7220 monitor i

’ ) T M T
LMH7220 Tx out 100mtr

ﬂ
|

LMH7220 Rx inp 100mtr
] il y

IVAVAVAVAVANAN

1

J_s‘—l
/-'—4
TN
/—~

{
TN
//-'—"
N

~J ~NJ ~J
LMH7220 Rx out 4100mtr
for—amy e i = o i bt
¥
wl
h
Measure P1:dper@Iv(C2) P2:DDj(C2) P3:rise2080(C3) P4:fall3020(C3) PS:rise(F1) PE:fall(F1) P7.rise(M4) Pg:fali(M4)

imebase 0 ns| [Trigger
Auto 840 mY
Edge Positive
X1= -5000ns AX= 00ns
X2= -5000ns 1/AX= -

Figure 10. Signal: 10 MHz/ 100 mVgp/ 100 mtr
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400 mtr Cable and 10 MHz Signal
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Figure 11. Signal: 10 MHz/ 100 mVyp/ 400 mtr

The measurements in this column are done with equal input conditions and varying cable length.

Note that for both length the amplitude at the input of the receiver do not reach the full LVDS swing due to
the higher attenuation along the transmission path.
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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 JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. 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 as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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