
User’s Guide

1

UCC5672 SCSI Low Voltage Differential
Multimode (LVD)/ Multimode
Single-Ended (MSE) Evaluation Board
and List of Materials

User’s Guide



2

EVM IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation kit being sold by TI is intended for use for ENGINEERING DEVELOPMENT OR EVALUATION
PURPOSES ONLY and is not considered by TI to be fit for commercial use. As such, the goods being provided
may not be complete in terms of required design-, marketing-, and/or manufacturing-related protective
considerations, including product safety measures typically found in the end product incorporating the goods.
As a prototype, this product does not fall within the scope of the European Union directive on electromagnetic
compatibility and therefore may not meet the technical requirements of the directive.

Should this evaluation kit not meet the specifications indicated in the EVM User’s Guide, the kit may be returned
within 30 days from the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE
WARRANTY MADE BY SELLER TO BUYER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED,
IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user
indemnifies TI from all claims arising from the handling or use of the goods. Please be aware that the products
received may not be regulatory compliant or agency certified (FCC, UL, CE, etc.). Due to the open construction
of the product, it is the user’s responsibility to take any and all appropriate precautions with regard to electrostatic
discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE
TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

TI currently deals with a variety of customers for products, and therefore our arrangement with the user is not
exclusive.

TI assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein.

Please read the EVM User’s Guide and, specifically, the EVM Warnings and Restrictions notice in the EVM
User’s Guide prior to handling the product. This notice contains important safety information about temperatures
and voltages. For further safety concerns, please contact the TI application engineer.

Persons handling the product must have electronics training and observe good laboratory practice standards.

No license is granted under any patent right or other intellectual property right of TI covering or relating to any
machine, process, or combination in which such TI products or services might be or are used.

Mailing Address:

Texas Instruments
Post Office Box 655303
Dallas, Texas 75265

Copyright   2003, Texas Instruments Incorporated



3 

DYNAMIC WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of 0 VDC to 5.25 VDC.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM.
If there are questions concerning the input range, please contact a TI field representative prior to connecting
the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible
permanent damage to the EVM. Please consult the EVM User’s Guide prior to connecting any load to the EVM
output. If there is uncertainty as to the load specification, please contact a TI field representative.

During normal operation, some circuit components may have case temperatures greater than 50°C. The EVM
is designed to operate properly with certain components above 50°C as long as the input and output ranges are
maintained. These components include but are not limited to linear regulators, switching transistors, pass
transistors, and current sense resistors. These types of devices can be identified using the EVM schematic
located in the EVM User’s Guide. When placing measurement probes near these devices during operation,
please be aware that these devices may be very warm to the touch.

Mailing Address:

Texas Instruments
Post Office Box 655303
Dallas, Texas 75265

Copyright   2003, Texas Instruments Incorporated
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1 Introduction 
The UCC5672 is a high-performance 9-line LVD/MSE terminator designed to provide the lowest possible
capacitance and the lowest possible temperature drift. It is designed for 3.3 volt, or 5 volt systems and operates
over the range of 2.7 V to 5.25 V.

The evaluation board should be used at the end of the cable, or as a plug terminator at the end of the cable.
Active terminators should be used at both ends of the cable. Generally, demo cards are used between the
controller, the cable and at the last device. If they are used as a plug terminator, the second connector becomes
a stub affecting the capacitance load on the bus. Termination can be disabled on the demo card allowing the
evaluation board to be part of the bus path.

The evaluation board can be used to test the Unitrode/TI terminator versus drive or controller termination. The
demo board demonstrates how the Unitrode/TI termination can assist in solving bus problems.

The evaluation board layout shows the UCC5672 9-line LVD SCSI termination with a separate disconnect for
the high byte data (Switch 2). The low byte data control is controlled from (Switch 1). Termination must be
disabled on all devices except the devices at each end of the cable.

The 9-line terminators automatically detect the bus mode by placing 1.3 V on the differential sense line, then
monitoring the differential sense line through an RC filter, (R1) and (C5) provides noise filtering. The internal
digital delay of 100 ms to 400 ms delays the switching of the terminator to meet the SPI-3 specification. If the
differential sense line is below 0.5 V, the terminator senses single-ended operation (SE) and switches to
single-ended termination. If the differential sense line is between 0.7 V and 1.9 V, the terminators are in LVD
mode. If the differential sense line is above 2.4 V, the terminator is in the disconnected high-impedance mode.
The demo board can not be used in a high-voltage differential (HVD) system.

The connector pinout is defined in SPI-2, SPI-3 and SPI-4.
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The layout of the evaluation board is an example of how to match the length and loading of the lines. Every line
has a feedthrough connection to the terminator, the surface mount connector requires a feedthrough on one
side of every line. This is not as critical on this two-sided board since there is no inner layer capacitance on the
feedthroughs. With a multilayer board, one extra feedthrough is more capacitance imbalance than allowed. The
clearance holes on the inner layers are enlarged to compensate.

The key indicators of signal integrity are the rising and falling edges of the signals. The REQ and ACK signals
are the highest speed signals. Ultra3/Ultra160 reflections can be 4 or more bit times from the switch point.

LVD signals must transition at least 60 mV beyond the zero crossing, some receivers require at least 1/4 the
signal in the opposite polarity to switch at high speeds (see the SPI-3 and SPI-4 receiver masks). If the signals
do not reach the correct amplitude, check the system impedance. It should be above 85-Ω differential when all
the devices are installed on the bus.

Reflections can be isolated by the reflection time. Signal round-trip time is normally 10 nanoseconds per meter
on cables with standard PVC insulation. Reflections from older devices or bad cables can cause major
problems, older designs paid little attention to capacitance and balancing stub lengths. Long stubs and
capacitance cause refection problems. With the introduction of the Ultra160, the SCSI bus needs to be treated
like parallel transmission lines. The lines must be matched in length and circuit capacitance.

2 Features
The UCC5672-EVM SCSI evaluation module includes:

� Auto selection multimode single-ended or low-voltage differential termination

� 2.7 V to 5.25 V operation

� Differential failsafe bias

� Built-in SPI-3 mode change filter/ delay

� Meets SPI, SPI-2(Ultra2), SPI-3(Ultra3/Ultra160) and SPI-4(Ultra320) standards

� Supports active negation

� 3 pF channel capacitance

3 Description
The UCC5672 low-voltage differential (LVD) and multimode single-ended (MSE) terminator is both a
single-ended terminator and a low-voltage differential terminator. The low-voltage differential is a requirement
for the higher speeds and is the only way to have adequate skew budgets.

The automatic mode select feature switches the terminator between single-ended MSE or LVD SCSI
termination, depending on the devices attached. If the bus is in high-voltage differential mode, the terminator
lines transition into a high-impedance state.

The UCC5672 is SPI-4, SPI-3, SPI-2, and SPI compliant. This device is offered in a 28-pin TSSOP package
to minimize the footprint. The UCC5672 is also available in a 36-pin MWP package.
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NOTE: Enlarge the ground area and use all heat sink pins to conduct heat away from the UCC5672.

Figure 1. Evaluation Module Schematic
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Figure 2. UCC5672 Evaluation Board Layout

4 Parts List

Table 1. UCC5672 Bill of Materials

REFERENCE QTY DESCRIPTION MANUFACTURER PART NUMBER

U1, U2, U3 3 IC, SCSI Multimode LVD/SE 9 Line Terminator Unitrode/TI UCC5519PWP

R1 1 Resistor, 1/8W SMT 1206 1% Panasonic ERJ–8ENF–2002V

C5 1 Capacitor, 0.1 µF 50 V X7R 1206 10% Panasonic ECU–V1H104KBW

C1, C2,C3, C4 4 Capacitor, 4.7 µF 10 V  A Case 10% Panasonic ECS–T1AY475R (TE Series)

J2 1 Connector, 68 Pin Strandle Mount Honda (Male) PCS–XE68MTCGI

J1 1
Connector, 68 Pin Right Angle 
Receptical Header AMP (Female)

787394–7 
(Amplimite–SCSI-2)

S1 1 Switch, DIP Low Profile SMT(SPST) C&K
SD02HOSK Tape Sealed
(SD Series)



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI’s terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent TI
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right,
copyright, mask work right, or other TI intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by TI regarding third–party products or services
does not constitute a license from TI 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 TI under the patents or other intellectual property of TI.

Reproduction of information in TI data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. TI is not responsible or liable for
such altered documentation.

Resale of TI products or services with statements different from or beyond the parameters  stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. TI is not responsible or liable for any such statements.
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Texas Instruments
Post Office Box 655303
Dallas, Texas 75265

Copyright   2003, Texas Instruments Incorporated


