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FEATURES INTRODUCTION
. . . The UT54LVDM328 is an Octal Bus Repeater utilizing Low
0 400.0 Mbps low jitter fully differential data path \oltage Differential Signaling (LVDS) technology for low
0 200MHz clock channel power, high speed operation. Datths are fully differential
from input to output for low noise generation and low pulse
9 3.3V power supply ) width distortion. LVDS I/O enable high speed data transmission
U 10mA LVDS output drivers for point-to point or multi-drop interconnects. This device is
Q Cold sparing all pins designed for use as a highesp differential repeater.
O Fast propagation delay of 3.5ns max The UT54LVDM328 is a repeatdesigned specifically for the
U Receiver input threshold <%0 mV bridging of multiple backplanes in a system. The _
Q Operational environment; total dose irradiation testing to gﬁ54L¥]DMh328 Ug"zﬁﬁ low voltage dlﬁ_er_ent:al S'Q”a“n% to
MIL-STD-883 Method 1019 eliver high speed while consuming minimal power wit
i _ reduced EMI. The UT54LVDM328 repeats signals between
- Total-dose: 300 krad(Si) and 1 Mrad(Si) backplanes and accepts or drigégnals onto the local bus.

- Latchup immune (LET > 100 MeV-cimg)
U Packaging options:

- 48-lead flatpack ) . .
O standard Microcircuit Drawing 5962-01536 All pins have Cold Spare buffers. These buffers will be high

impedance when is tied to
- QML Q and V compliant part P b s

The individual LVDS outputs can be put into Tri-State by use
of the enable pins.
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Figure la. UT54L VDM 328 Repeater Block Diagram
(Partial - see Page 2 for complete diagram)
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Figure 1b. UT54L VDM 328 Repeater Diagram
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Figure 2. UT54LVDM 328 Pinout

PIN DESCRIPTION

Name # of Pins Description
INn+ 8 Non-inverting LVDS input
INN- 8 Inverting LVDS input
OouUTn+ 8 Non-inverting LVDS output
OUTn- 8 Inverting LVDS Output
END 1 A logic low on the enable puts
the LVDS data output into Trit
State and reduces the supply
current
ENCK 1 A logic low on the enable puts
the LVDS clock output into Tri-
State and reduces the supply
current
Vgg 5 Ground
Vpp 5 Power supply
CLK IN+ 1 Non-Inverting Clock LVDS
Input
CLK IN- 1 Inverting clock LVDS Input
CLK 1 Non-Inverting Clock LVDS
OouT+ Output
CLK 1 Inverting Clock LVDS Output
OUT-




APPLICATIONSINFORMATION

The UT54LVDM328 provides the basic bus repeater
function. The device operatas a 9 channel LVDS buffer.
Repeating the signal restotbe LVDS amplitude, allowing

it to drive another media segment. This allows for isolation
of segments or long distance applications.

The intended application of these devices and signaling
technique is for both point-to-point baseband (single
termination) and multipoint (double termination) data
transmissions over contted impedance media. The
transmission media may Ipeinted-circuit board traces,
backplanes, or cables. (Noféhe ultimate rate and distance
of data transfer is dependent upon the attenuation
characteristics of the mediae noise coupling to the
environment, and other apgdition specific characteristics.)

Input Fail-Safe:
The UT54LVDM328 also supports OPEN, shorted and

terminated input fail-safe.d®eiver output will be HIGH for
all fail-safe conditions.

PCB layout and Power System Bypass:
Circuit board layout and stack-up for the UT54LVDM328

The outer layers of the PCB may be flooded with additional
ground plane. These planes will improve shielding and
isolation, as well as increa#iee intrinsic capacitance of the
power supply plane system. Natilyato be effective, these
planes must be tied to the ground supply plane at frequent
intervals with vias. Frequenta placement also improves
signal integrity in signal transmission lines by providing short
paths forimage currents whigkduces signal distortion. The
planes should be pulled back from all transmission lines and
component mounting pads a distance equal to the width of
the widest transmission line from the internal power or
ground plane(s) whichever is greater. Doing so minimizes
effects on transmission Enimpedances and reduces
unwanted parasitic capacitas at component mounting
pads.

Compatibility with LVDS standard:

In backplane multidrop configations, with closely spaced
loads, the effective differential impedance of the line is
reduced. If the mainlinbas been designed for@0

differential impedance, the loag) effects may reduce this to
the 382 range depending upon spacing and capacitance load.
Terminating the line with a bload is a better match than
with 50Q and reflections are reduced.

should be designed to provide noise-free power to the device.

Good layout practice also will separate high frequency or high
level inputs and outputs to minimize unwanted stray noise
pickup, feedback and inference. Power system
performance may be greatly improved by using thin
dielectrics (4 to 10 mils) for power/ground sandwiches. This
increases the intrinsic capacitz of the PCB power system
which improves power supply filtering, especially at high
frequencies, and makes thdueand placement of external
bypass capacitors less criticBkternal bypass capacitors
should include both RF ceramic and tantalum electrolytic
types. RF capacitors may use values in the range.@il
0.1y F. Tantalum capacitors may be in the range qofR1®
10uF. Voltage rating for tantalum capacitors should be at least
5X the power supply voltage being used. It is recommended
practice to use two viaat each power pin of the
UT54LVDM328, as well as all RF bypass capacitor
terminals. Dual vias redudke interconnect inductance and
extends the effective frequency range of the bypass
components.



ABSOLUTE MAXIMUM RATINGS!
(Referenced to Y9

SYMBOL PARAMETER LIMITS
Vbb DC supply voltage -0.3t0 4.0V
Vio Voltage on any pin -0.3to (Vpp + 0.3V)
Tsto Storage temperature -65 to +150C

Po Maximum power dissipation 800mwW
T Maximum junction temperatu?e +150°C
O,c Thermal resistance, junction-to-case 22CIW

I DC input current +10mA

Notes:

1. Stresses outside the listed absolute maximum ratings maymemsanent damage to the device. This is a stress ratinguodiffiynctional operation of the device
at these or any other conditions beyond limits indicated inpgkeational sections of this specification is not recommeritigubsure to absolute maximum rating

conditions for extended periods mayeaff device reliability and performance.
2. Maximum junction temperate may be increased to +E®Zbduring burn-in and life test.

3. Test per MIL-STD-883, Method 1012.

4. For cold spare mode f4 = Vg9, V|0 may be -0.3V to the maxium recommended operatingy +0.3V.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS
Vb Positive supply voltage 3.0to 3.6V
Tc Case temperature range -55 to ¥125
VN DC input voltage, receer inputs 0to 2.4V
DC input voltage, logic inputs 0 topp for END or ENCK




DC ELECTRICAL CHARACTERISTICS!?
(VDD = 33V_+03V, -55C < TC < +125C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
CMOS/TTL DC SPECIFICATIONS (EN)
VK High-level input voltage 20 Vbp \Y,
Vi Low-level input voltage GND 0.8 \Y
hH High-level input current W=3.6V; Vpp = 3.6V -10 +10 pA
I Low-level input current W=0V; Vpp = 3.6V -10 +10 pA
Ve Input clamp voltage d =-18mA -1.5 \%
lcs Cold Spare Leakage current INE3.6V, Vpp=Vsg -20 +20 pA
LVDSOUTPUT DC SPECIFICATIONS (OUT+, OUT-)
Vop Differential Output Voltage R= 352 (See Figure 9) 250 450 mV|
AVop Change in \4p between R = 352 (See Figure 9) 35 mV
complimentary output states
Vos | Offset Voltage R =3X2 VOS:(VOZH"'VOL) 1.055 1.550 Y%
AVg Change in \jgbetween complimentary R =350 35 mv
output states
loz Output Tri-State Current Tri-State outpuipy = 3.6V +10 pHA
Vout=Vpp or GND
lcsout | Cold Sparing Leakage Current oM71=3.6V, Vpp=Vss -20 +20 HA
lo2® Output Short Circuit Current MTtOR Vour=0V -25 mA
LVDS RECEIVER DC SPECIFICATIONS (IN+, IN-)
Vo Differential Input High Threshold ¥v = t1.2Vv +100 mV
VA Differential Input Low Threshold ¥v = +1.2V -100 mV
Vemr Common Mode Voltage Range DF210mv 0.2 2.00 \Y
N Input Current Wy = +2.4V, Vpp = 3.6V -10 +10 pHA
VN = 0V, Vpp = 3.6V -10 +10 HA
lcsin Cold Sparing Leakage Current INE3.6V, Vpp=Vsg -20 +20 pA




DC ELECTRICAL CHARACTERISTICSl(CON" T)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Supply Current
lcoL Total Supply Current R= 352 220 ma

END, ENCK= Vpp Vpp= 3.6V

ICCz Tri-State Supply Current END, ENCK =¥ Vpp= 3.6V 20 ma

Notes:

1. Current into device pins is defined as positive. Current out of device pirfesddes negative. All voltages are refezed to ground.

2. Output short circuit currentdd) is specified as magnitude only, minus sign indicates directily. Only one output should khorted at a time, do not exck
maximum junction temperature specification.

3. Guaranteed by characterization.



AC SWITCHING CHARACTERISTICS
(Vpp = +3.3V +0.3V, Ty = -55°C to +125°C)

SYMBOL PARAMETER Conditions MIN | MAX | UNIT
tPHZZ Disable Time (Active to Tri-State) High to Z R =352, C_ = 10pf 4.5 ns
(See Figure 7)
tPLZZ Disable Time (Active to Tri-State) Low to Z R =35), C, = 10pf 4.5 ns
(See Figure 7)
tPZH2 Enable Time (Tri-State to Active) Z to High R =352, C| = 10pf 11.0 ns
(See Figure 7)
tF’ZLZ Enable Time (Tri-State to Active) Z to Low R =352, C_ = 10pf 11.0 ns
(See Figure 7)
tLHTl Output Low-to-High Transition Time, 20% to 80% R =352, C; = 10pf 600 ps
(See Figures 4 and 5)
tHLTl Output High-to-Low Transition Time, 80% to 20% R =352, C_ = 10pf 600 ps
(See Figures 4 and 5)
tpLHD Propagation Low to High Delay R =35), C_ = 10pf 35 ns
(See Figures 4 and 6)
TeHLD Propagation High to Low Delay R =352, C, = 10pf 3.5 ns
(See Figures 4 and 6)
Tskew | Differential Skew By p - TeLHD 900 ps
(See Figures 4 and 6)
Tees Output Channel-to-Channel Skew 500 ps
(See Figures 4 and 6)
Notes:

1. Guaranteed by design.
2. Guaranteed by characterization.
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ORDERING INFORMATION

UT54LVDM 328 Bus LVDS Repeater:

UT 54LVDM328 - ** _* * *

|— Lead Finish:

(A) Hot solder dipped
© Gold
X) Factory option (gold or solder)

Screening:
(C) = Military Temperature Range flow
(P) = Prototype flow

Package Type:
(U) = 48-lead Flatpack (dual-in-line)

Access Time:
Not applicable

Device Type:
UT54LVDM328 Bus LVDS Repeater

Notes:

1. Lead finish (A,C, or X) must be specified.

2. If an “X" is specified when ordering, then the part marking will match the leadhfand will be either “A” (solder) or “C(gold).

3. Prototype flow per UTMC Manufacturing Flows Document. Tested %€ 2ly. Lead finish is GOLD ONLY. Radiation neither
tested nor guaranteed.

4. Military Temperature Range flow per UTMC Manuiaing Flows Document. Devices are tested at€g%oom temp, and 12€.
Radiation neither tested nor guaranteed.
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UT54LVDM 328 Bus LVDS Repeater: SMD

5962 - 01536 ** * * *

T— Lead Finish:

(A) = Hot solder dipped

(C) = Gold

(X) = Factory Option (gold or solder)
Case Outline:

(Y) =48-lead Flatpack (dual-in-line)

Class Designator:

(Q) = QML Class Q
(V) = QML Class V

Device Type
01 = Bus LVDS Repeater

Drawing Number: 01536

Total Dose

(R) = 1E5 rad(Si)
(F) = 3ES5 rad(Si)
(G) =5E5 rad(Si)

(H) = 1E6 rad(Si)

Federal Stock Class Designator: No Options

Notes:

1.Lead finish (A,C, or X) must be specified.

2.1f an “X" is specified whemrdering, part marking will match the lead finishd will be either “A” (solder) or “C” (gold).
3.Total dose radiation must be specified when orde@hgl. Q and QML V not available without radiation hardening.
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COLORADO

Toll Free: 800-645-8862

Fax: 719-594-8468

SE AND MID-ATLANTIC

Tel: 321-951-4164
Fax: 321-951-4254

INTERNATIONAL
Tel: 805-778-9229

Fax: 805-778-1980

WEST COAST
Tel: 949-362-2260

Fax: 949-362-2266

NORTHEAST
Tel: 603-888-3975

Fax: 603-888-4585

CENTRAL
Tel: 719-594-8017

Fax: 719-594-8468

([ EROFLEX

A passion for performance.

www.aeroflex.com/RadHard
info-ams@aeroflex.com

Aeroflex Colorado Springs, Inc. (Aeroflex) reserves the right
to make changes to any products and services herein at any
time without notice. Consult Aeroflex or an authorized sales
representative to verify that the information in this data sheet
is current before using this product. Aeroflex does not assume
any responsibility or liability arising out of the application or N R S
use of any product or service described herein, except as @ ® @
expressly agreed to in writing by Aeroflex; nor does the

purchase, lease, or use of agurct or service from Aeroflex
convey a license under any patent rights, copyrights,
trademark rights, or any other of the intellectual rights of
Aeroflex or of third parties.

Our passion for performance is defined by three
attributes represented by these three icons:
solution-minded, performance-driven and customer-focused




