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DSP TECHNOLOGY
MODEL OPTIMA 860

Powered CAMAC Crate

The Optima 860 has set the industry standard for powered CAMAC crates.
The Optima 860 continues to be the world's largest selling powered CAMAC crate
because of its high quality, rellabiiity and performance.

POWER FEATURES

+6V 60 Amps shared current (to 50A max on either +6V or -6V)

+24V 9 Amps shared current (to 6A max on either +24V or -24V)

+12V 3 Amps on either +12V or -12V {current shared with +24V)

500 Watts total output power

New bottom air intake with optional air deflector and labtop mounting stand.

New LCD front panel meter display and test jacks for output voltages and currents.

GENERAL FEATURES

New bottom air intake with optional air deflector and labtop mounting stand.
Reinforced steel crate construction with cast aluminum, non-galling, electroless nickel-
plated module guide rails for long and rugged life.
Modular power supply has demonstrated superior reliability and performance.
Integral support shelf and quick release mechanism allows no-tool, single-handed power
supply removal.
Slide-out three-fan blower tray for module ventilation features low-noise, venturi-type, ball-
bearing fans (over 400 CFM rating) combined with large air intake openings bothin
front and on the bottom provides unmatched standard cooling capacity for enhanced
module performance and maximum life.
New LCD front panel meter display and test jacks for output voltages and currents.
Provides thorough protection on all circuits and outputs:

Overvoltage Protection

Overcurrent Protection

Thermal Protection
Exceeds all CAMAC (IEEE 583-1982) and ESONE report, EUR 4100e, Type CP-1 power
supply requirements for:

Regulation

Ripple and Noise

Long-Term Stability




DESCRIPTION

The Optima 860 CAMAC (IEEE-583, Computer
Automated Measurement and Control) powered
crate is an assembly made up of three basic
components: the crate, the power supply, and the
blower drawer. The blower section and power
supply can be removed without disturbing or
removing the crate from the rack, or dismantling
cabling from the modules.

The crate houses the removable blower tray,
supports the power supply, and incorporates the
Dataway bus. The crate assembly is constructed of
reinforced steel and precision-cast aluminum
upper and lower guides for long, rugged, trouble-
free use. Full-depth, self-centering module
insertion guide rails insure smooth insertion,
removal, and the proper alignment of CAMAC
modules with their Dataway connectors.

Only the highest quality components go into the
modular construction of DSP's power supplies.
Rigorous quality assurance procedures and
standards are followed throughout the

TECHNICAL SPECIFICATIONS

manufacturing process including a 48-hour burn-in
and final test under load conditions. Additional
features include "at-a-glance” fuse visibility and a
separate cooling system. Further, the power
supply's modular construction assures ease of
maintenance and minimum downtime should repair
become necessary. All outputs of the power
supply are protected from overvoltage and
overcurrent. No damage to the power supply
results if there is a continuous short circuit. A
thermal waming and a thermal cutoff switch protect
the power supply whenever the internal
temperature exceeds a safe limit.

The slide-out fan tray features three low-vibration,
low noise, venturi-type ball-bearing fans rated at a
134 CFM each.

Large air-intake opening (both in front and

on the bottom)

High-adhesion dust filters

LCD front meter display and test jacks for

voltage and current

Crate power switch

MECHANICAL.:

Width: 19.0in. (rack mount)

Height:  12.3in.

Depth: 21.6in. behind front panel (22.4

in. overall)

Weight: 88 Ib. (shipping weight: 101 Ib.)
ELECTRICAL:

Input: 115V +10%/ -12% Vac, 50 -60

Hz nominal (standard) (100, 220

Vac optional)
Output, voltage
and current:£6V at 0Ato 50A,
current shared to 60A
+24V at 0A to 6A,
current shared to 9A
+12Vat0Ato 3A
current shared with 24V output
Output Power: 500W at 25°C, derated to
450W at50°C
NOTE:
OUTPUT POWER is the sum of two groups of output
voltages muttiplied by their respective load currents.
The sum of the two groups must not exceed 550W
at 25°C and must be derated to 500W at 50°C.
GROUP 1 QUTPUTS: +6V, +24V,and £12V
combined output power must not exceed 400W at
250C. The +12V output currents are considered
+24V outputs for power calculations.
GROUP 2 QUTPUTS: -6V and -24V combined
output power must not exceed 400W at 25°C and
375W at 50°C.

Overvoltage Protection: All output
voltages are protected by silicon control rectifiers
(SCR) that can be activated by ac line transients,
large load-current changes, or internal circuit failure.

Overcurrent Short Circuit Protection: The
outputs of the power supply are protected against
over-current and short circuits by fold-back type

current-limiting circuits which cause the output
current to be reduced to a low-safe value.

Thermal Protection: Two thermal switches are
mounted on each of the two heat sinks. One thermal
switch on each heat sink disconnects the main
power; one turns onthe overload indicator on the
front panel of the blower.

Metering: 16V and +24V and current,

LCD display

Test Jacks:All output voltages

Line and Load Regquiation: +0.2% for +6 and

+24V outputs 2.0% for £12 V output

Ripple and Noise:15mV peak to peak, 50MHz

bandwidth, 50mVon £12V
outputs

Transient Recovery:50 micro-seconds, typical

Long-term Stability: Less than 0.2% for 24 hr.

after 1 hr. warm-up (constant
ambient temperature)

Temperature Coefficient: 0.02%/°C maximum

ENVIRONMENTAL.:

Operating Temperature: 0°C to 50°C (32°F to
1220F) at less than 90% relative humidity. Options:
1)  NIM holes - Jacking screw holes for NIM

modules in both upper and lower guide grills.
2) Viking blocks - set of 12 blocks accommodate

36-pin Viking card-edge connectors (required
with DSP's QUANTROL E-200 series ADC

Modules).

3) NIM holes and Viking blocks

4) 230Vac,50Hz

5) 100Vac, 50Hz

6) Sixfans

7)  RM-800 rack mount power supply

8)  Status monitor bit: Optimal monitoring of all

outputs and thermal overloads. Provides single

relay contact closure.
9) Triangle Air Deflector and Intake Duct -
- convenient labtop mounting.




Full-depth-grill casting
Low-vibration, low-noise operation
Metering for voltage and current

50°C

Optima-860
CAMAC Powered Crate
8/26/83
FEATURES: E.'“:'i“’"
-, . . : nput:
| Posmve-.suppf)rt, quick-disconnect power supply 115V +10%/—12% Vac, 40 Hz, standord
M Status-bit option
. . . . , 230 V +10%/—12% Vac, 47 Hz to 64 Hz,

B Maximum air flow with venturi-type ball-bearing ional

fans optiona
B Portitioned fan tray for boffling air flow properly 100 V +:0%/—]2% Vac, 47 Hz to 64 Hz,
W At-a-glance fuse visibility optiona
B Easily replaced high-adhesion dust filters B Output voltage and current:
B Separate cooling fan for power supply +6V at 0 A to 50 A, current shared to 60 A total
B Cost-precision-machined, non-galling guides +24V at 0 Ato 6 A, current shared to 9 A total
B Self-centering module-insertion guides +12Vat0Ato3A, current shared to 24 V output
n B Output power: 550 W at 259C derated to 500 W at
|
[ |
|

Overvoltage and current limiting

GENERAL DESCRIPTION:

The Optima-860 CAMAC (IEEE-583, Computer
Automated Measurement and Control) powered crate
is an assembly made up of three basic units: the crate,
the power supply, and the blower drawer. Unless
specified otherwise in this manual, physical and elec-
trical specifications of the Optima-860 meet or exceed
the requirements of o Type CP-1 power supply and
ESONE report EUR 4100Qe.

The crate assembly is constructed of steel and preci-
sion cast-aluminum upper and lower racks for long,
trouble-free use. Only the highest quality components
are employed throughout for high operational
reliability. The power supply’s modular construction
assures ease of maintenance and minimum
downtime.

The precision construction of the crate allows CAMAC
modules to be inserted and removed while the power
supply is on, thereby minimizing the downtime re-
quired to replace defective modules.

All outputs of the power supply are protected from
overvoltage and overcurrent. No damage to the
power supply results if there is a continuous short-
circuit. A thermal warning and a thermal-cutoff switch
protect the power supply whenever the internal
temperature exceeds a safe limit.

Optional features include 12-V output, 100-Vac or
230-Vac operation, and a voltage monitor that pro-
vides a status bit whenever any output voltage
deviates from the normal output level or if there is a
thermal overload.

TECHNICAL SPECIFICATIONS:

Mechanical:

B Width: 22.4 in.

B Height: 12.3 in.

M Depth: 21.6 in. behind front panel
B Weight: 88 Ib

NOTE

OUTPUT POWER is the sum of two groups of output
voltages multiplied by their respective load cur-
rents. The sum of the two groups MUST NOT EXCEED
550 W at 25°C and must be derated to 500 W at
50°C.

Group 1 outputs: +6 V, +24 V, and =12 V combined
output power must not exceed 400 W at 25°C. The
+12 V output currents are considered +24 V out-
puts for power calculations.

Group 2 outputs: —6 V and —24 V combined output
power must not exceed 400 W at 25°C and 373 W at
50°C.

Line and load regulation:

+0.2% for +£6-V and +24-V outputs

2.0% for +£12-V output

Ripple and noise: 10 mV peak to peak, 50-MHz
bandwidth

Transient recovery: 50 microseconds, typical

Long-term stability: less than 0.2% for 24 hr after
1 hr warmup (constant ambient temperature)

Temperature coefficient: 0.02%/°C, maximum

Remote sensing: +6-V, +24-V outputs

Circuit protection: fuses on pass transistors
and on main ac power lines

Overload protection: overload and overcurrent
protection on all outputs

Thermal protection: both heat sinks sensed for
overtemperature; thermal overload indicator on
front panel of blower; overtemperature sensor on
heat sinks to cut off power

Metering: =6 V and 24 V and current

Test jacks: all output voltages




M Staotus-bit monitor: optional monitoring of oll
outputs and thermal overload overtemperature;
and provides relay contact closure when limits
are exceeded

M Blower air flow: over 300 ft*/min with unloaded
crate

Environmental:
B Operating temperature: 0°C to 50°C (32°F to
1229F) at less than 90% relative humidity

OPERATING INSTRUCTIONS:

Installation:

Before the crate is mounted in the rack, the power
supply must first be removed. After the crate is
mounted, the power supply can be reinstalled as
shown in drawing No. 106816, Power Supply Removal
Diagram. The ac-line cord must be connected to 115
Vac, 60 Hz.

Turn-On:

The power supply must not be turned on until
Dataway PG-26 has been connected to the power sup-
ply as shown in drawing No. 106816. Although no
damage results from turning on the power premature-
ly, one or more regulators can go into overvoltage.
When the power is turned on, the amber light on the
front panel of the blower comes on, and the front-
panel meter indicates the proper output voltages. If
any output voltage reads low, it is necessary to check
the meter for current. If there is current flow, the
related output is probably in overvoltage. If so, the
power must be shut off for about 10 seconds. If the
condition persists when the power is turned on again,
the fuse(s) should be checked for that output voltage.
Fuses, which are located under the cover at the rear of
the power supply, are visible through a plastic win-
dow (see drawing No. 106812). A blown fuse, which
usually indicates an internal circuit failure, should not
be replaced without first checking pass transistors.

The moximum power is 550 W. Exceeding this max-
imum load can couse domage to the power supply.

NOTE

OUTPUT POWER is the sum of two groups of output
voltages multiplied by their respective load cur-
rents. The sum of the two groups MUST NOT EXCEED
550 W at 25°C and must be derated to 500 W at
50°C.

Group 1 outputs: +6 V, +24 V, and + 12V combined
output power must not exceed 400 W at 25°C. The
+12 V output currents are considered +24 V out-
puts for power calculations.

Group 2 outputs: —6 V and — 24 V combined output
power must not exceed 400 W at 25°C and 373 W at
30°C.

Overvoltage:

All output voltages are protected by overvoltage cir-
cuits that can be activated by ac line transients, large
load-current changes, or internal circuit failure. When
an overvoltage circuit is activated, a silicon control
rectifier (SCR) is turned on, placing a short circuit
across the load. The overcurrent protection circuits
limit the current to a safe value. The ac power must be
turned off for approximately 10 seconds to deactivate
the overvoltage circuit,

Overcurrent Short Circuit:

The outputs of the power supply are protected against
overcurrent and short circuits by fold-back-type
current-limiting circuits. A load beyond the current trip
point causes the output current 1o be reduced to a low,
safe value.

The current trip level for each output is set approx-
imately 10% over the maximum current. On the +6-V
outputs, the current trip level must NEVER be set
higher than 10% over the maximum current; other-
wise, the power supply is damaged.

Voltage Adjustment:

Voltage adjustment potentiometers for the x£6-V and
+24-V outputs are located at the rear of the power
supply (see drawing No. 106812, Major Feature
Callout). Each potentiometer allows a minimum ad-
justment of 2%. The output voltage should be
measured at the Datoway when making voltage ad-
justments.

Blower Front-Panel Test Jacks:

Adjacent to the meter on the front panel of the blower
are test jacks for measuring the approximate voltage
of the Dataway. The test jacks must not be used to
measure the power supply regulation or ripple.

Thermal Overload:

Four thermal switches incorporated in the design of
the power supply protect it from overloads. Two of
these thermal switches are mounted on each of the
two heat sinks.

If either heat sink overheats, one of its thermal
switches disconnects the main power. One thermal
switch on each heat sink turns on the thermal
overload indicator on the front panel of the blower if
excessive power is being drawn from the heat sink or
if the heatsink overheats from inadequate air flow or
too high an ambient temperature. The other thermal
switch disconnects the main power if @ maximum safe
heat sink is reached.

CIRCUIT DESCRIPTION:
General:

The different sections of the Optima 860 are shown in
drawing No. 106808, PCS 800 Series Block Diagram.




The blower section contains the voltage and current
monitoring circuitry and meter, the overtemperature
indicator, the output test jacks, the ac power on/off
switch, and the status-bit option. The crate houses the
blower and contains the Dataway. The power supply
contains all the circuitry and components for the
regulated output voltages.

Drawing No. 106812 shows the location of all controls,
indicators, and mechanical features.

Blower Section:

The blower section is described in drawing No.
106810, Simplifed Blower Block Diagram; drawing
No. SD280100, Schematic Blower Chassis; drawing
No. 288500, Assembly Meter Board; and drawing No.
SD288500, Schematic Meter PCB. The blower
schematic drawing shows the interconnection between
the power supply and the blower and blower
fans. It also shows the interconnections to the meter
printed-circuit board.

The meter printed-circuit board contains the voltage-
input metering switch, associated voltage-drop
resistors, and calibration potentiometers R2, R3, R4,
R5, and Ré. R2 is set for a meter indication of 6 V when
the +6-V pushbutton has been selected. Once this
setting is properly made, the remaining voltages are
calibrated. R3, R4, R5, and R6 are the
current calibration potentiometer for £6 and +24
currents. These are adjusted to make the meter read
the same as the load current at full load.

The status-bit option is shown on drawing No. 106565,
Schematic Status Bit Option; and drawing No. 106567,
Assembly PCB Status Bit Option. All voltages (%6,
+12, and +24) are added in a precision resistor net-
work, and the results are compared to precision
voltage references. Two differential comparators
monitor plus and minus output voltages. The output of
the comparator drives the output relay through a relay
driver circuit called Q1-Q2. Relay K1 is energized
when a fault is present. R11 and R16 provide plus and
minus voltage sensitivities, respectively, and are fac-
tory set to cause the status bit change when any input
voltage changes more than £1.5% from the nominal.

Power Supply:

Drawing No. BD106960, Block Diagram PS200/800
Power Supply, shows the basic elements of the power
supply and their relation to the crate or the blower.
The two heat sinks and associated regulator printed-
circuit board are subassemblies that can be removed
easily.

Drawing No. SD104961, Schematic Chassis Wiring
P$200/800 Power Supply, shows the interconnections
for the blower, the crate, the power supply
transformer, the rectifiers, the filters with associated
fusing, and the fan circuitry. The drawing also shows
connections to the removable heat sinks assemblies.

The outputs of the transformer T1 feed full-wave rec-
tifiers with capacitor filtering. Drawing No.
MD106947, Major Component Diagram PS200/800,
shows the location of all chassis components and
subassemblies.

Heat-Sink Assemblies:

There are two heat-sink assemblies: the positive heat-
sink assembly containing all the circuitry for +6-V,
+24-V, and £12-V outputs; and the negative heat-
sink assembly containing all the circuitry for —6-V
and — 24-V outputs. Both heatsinks, which plug into
the chassis wiring, are readily accessible for
maintenance. The negative heat-sink assembly can
be extended easily out of the chassis to allow for hot
testing on both sides of the assembly.

Positive Heat-Sink Assembly:

Drawing No. 106962, Assembly Positive Heat Sink
Power Supply PS200/800, shows the location of all the
compenents in the assembly. Drawing No. SD106963,
Schematic Regulator, shows the entire circuitry of the
heat-sink assembly. The heat-sink assembly contains
the pass-transistor circuitry, the driver, the regulator,
and the overvoltage and overcurrent circuitry for the
+6-V, +24-V, and £12-V outputs.

Each regulator circuit utilizes a precision voltage
regulator integrated circuit (IC) 723, which includes a
stable voltage reference and overcurrent circuitry. A
voltage divider across the output of each supply feeds
the precision regulator IC. The output of the regulator
IC is connected to a series of driver transistors, which
in turn drive the series pass transistor (no drive tran-
sistor is required in the £ 12-V outputs). The precision
regulator for the +6-V output derives its supply
voltage from the +24 V in order to satisfy the
minimum 12-V input-to-output of the regulator IC.

Each pass transistor and power driver is individually
fused. These fuses, which are visible through the win-
dows in the rear cover, are located along the outer
edge of the regulator printed-circuit board for easy
access and removal. The fuses are used to protect the
power supply in case of a pass transistor or circuit
failure. if a fuse blows, a new fuse must not be in-
serted until after the pass transistor has been checked.
Failure to do so can lead to additional circuit failure.
The positive output overcurrent circuits utilize the
precision regulator overcurrent capability. The load
current is sensed by series low-value resistors whose
output voltage turns on the overcurrent circuit of the
regulator IC when the maximum load current is
reached. Current foldback limiting is achieved in the
positive regulators by R11 and R13, providing a
positive feedback current to pin 2 of the regulator IC.
The current limit trip point is present at the factory and
should not need  adjusting.




The current-limiting circuitry of the —12-V output in-
corporates a separate transistor Q15 that senses the
voltage across the current sense resistor. When turned
on because of an overcurrent, the output of Q15 shorts
out the base of another pass transistor Q14. Positive
feedback is provided through R75 to the current-limit
sensing transistor Q15.

Both the +6-V and the +24-V outputs contain over-
voltage protection sensors, which turn on the SCR
crowbars if an overvoltage occurs. The +6-V and the
+24-V outputs are set to crowbar approximately 7 V
and 26 V, respectively. The %12-V outputs utilize the
overvoltage circuits of the +24-V outputs by coupling
through the voltage-dropping zener diodes CR1 and
CR3. Once an SCR has been turned on, the power sup-
ply must be off for approximately 10 seconds to reset
the SCR.

Both the +6-V and the +24-V output driver circuits in-
corporate frequency-shaping networks R67-C18 and
R68-C19 to achieve a high degree of stability.

Negative Heat-Sink Assembly:

The negative heat-sink assembly is similar to the
positive heat-sink assembly and also plugs into the
chassis wiring (see drawing No. 106965, Assembly
Neg Heat Sink, and drewing No. SD1069664, Schematic
Regulator —6 and —24 Vdc). The heat-sink assembly
contains the pass transistors, the drivers, the
regulators, and the overvoltage and overcurrent cir-
cuitry for the —6-V and —24-V outputs.

Because of the negative output, the precision voltage
regulator Ul and U3 are operated in the inverted
mode. Except for the current trip circuitry, the
negative and the positive circuits are essentially the
same. Whereas the positive circuits utilize the internal
overcurrent circuit of the regulator IC, the negative
circuits incorporate external current-limiting tran-
sistors Q8 and Q13. When the voltage across the sense
resistor R11 or R32 and R33 exceeds the bias required
to turn on Q8 or Q13, the base-to-emitter voltage of
the drive transistor Q7 and Q12 is reduced, causing
the output voltage to fall almost to zero volts. Each
current trip circuit has current foldback limiting by
biasing Q8 and Q13 to a more negative source.

The current-limiting trip point is preset at the factory
and should not require field adjustment.

CAMAC Crate:

The crate houses the removable blower tray, supports
the power supply, and incorporates the type of
Dataway bus developed by the University of Califor-
nia Lawrence Berkeley Laboratory. Precision cast-and-
machined guide rails insure the proper alignment of
CAMAC modules with their Dataway connectors.
Drawing No. 106697, Dataway Wiring, shows the
power buses and power-and-sense wiring to and from
the Dataway.

SERVICE AND MAINTENANCE:

The modular design of the power supply (see drawing
No. MD106947) makes manufacturing, repair, and
maintenance easy to do.

If the user does not have personnel qualified to han-
dle repairs, the defective assembly can be removed
and returned to the factory. A replacement assembly
usually can be shipped within 24 hr.

Heat-Sink Assemblies:

The two heat-sinks are plug-in assemblies that can be
easily removed for replacement or repair (see
regulator schematics drawing No. SD106963 or draw-
ing No. SD106966).

The positive heat-sink assembly is adjacent to the top
of the power supply, and all of its components are
easily accessible (see drawing No. MD106947). All
IC’s and low-powered transistors are mounted in
sockets. If the heat sink has to be removed, the cables
are first disconnected from the printed-circuit board
and the thermal switches, then four mounting screws
holding the heat sink to the base plate can be re-
moved. Two guide pins align the heat-sink hole to the
mounting-plate holes, making it easy to reinstall the
positive heat sink.

The negative heat sink is located below the positive
heat sink. Two guide pins extend from the mounting
plate through the heat sink, allowing the negative
heat sink to be pulled out for live troubleshooting. In
the extended position. all components are readily ac-
cessible. As with the positive heat sink, all integrated
circuits and low-powered transistors are mounted on
sockets. A second set of support-pin holes, which pro-
trude only part way through the fins of the negative
heat sink, provide a solid, fixed, and extended sup-
port for the heat sink. By sliding the heat sink off the
mounting guide holes and over to the troubleshooting
holes, the heat sink is held in place in the extended
position.

To extend or remove the negative heat sink, the four
mounting screws holding the heat sink to the base
plate are removed first.

NOTE

Do not test the negative heat sink under full power
except for brief moments, because the heat sink is
not being properly cooled in the extended position.

Fans and Filters:

The blower fans are the lifetime-lubricated type. The
filters should be inspected periodically and cleaned
by immersion in soap and warm water. A filter can be
removed easily pulling it out from the panel; it is
replaced by tucking it back in.

\




Fuses:

Fuses other than the two main line fuses protect the
power supply. These fuses are in series with each pass
transistor and normally do not blow unless a pass tran-
sistor or a driver transistor has shorted.

NOTE

These fuses must not be replaced without first
checking for transistor shorts. To do s0 can result in
circuitry damage.

Test Points:

Test jacks for all output volitages are provided on the
front panel. Because the test jacks are connected to
requlator sense leads and through 2.2 kilohm
resistars, the jocks must not be used to test power-
supply regulation or ripple and noise. These
measurements must be made where the sense leads
are terminated on the Dataway.

Voltage Adjustment:

Veltage-adjustment potentiometers are provided for
each regulator on the regulator printed-circuit board.
The £6-V and *24-V adjustments are accessible
through the rear of the power supply.

Overcurrent:

The overcurrent trip points are factory set at 5% to
10% above the rated output current. The adjustment
potentiometers are R33 and Ré4 on the positive heat
sink and R12 and R34 on the negative heat sink. The
£6-V output current fold-back trip points are set by
adjusting the potentiometer until the output voltage
starts to drop off at 5% to 10% above the maximum
load current. The =24-V output current adjustment
potentiometers are adjusted for 0 0.5-A to 1.0-A current
with the output shorted.

REPLACEABLE PARTS:

NOTE

Readily available standard componets have been
used with this unit whenever possible. Special com-
ponents or subassemblies, however, can be obtain-
od directly from Standard Engineering.

When ordering parts, the information below should
always be included:

B Standard Engineering part number

B Description of part, including circuit reference
B Model and serial number of unit

B Complete description, function, and location of
part (if part is not listed)

Assembly No. Assembly Name

106962 Positive Heat Sink Assembly
106965 Negative Heat Sink Assembly
288500 PCB Assembly, Meter

106567 Status Monitor Assembly Option
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echnology Inc.

PRODUCT WARRANTY

(Excludes Software)

DSP TECHNOLOGY ("DSP") warrants its products to be free from defects in
material and workmanship and to meet DSP's performance specifications. The
warranty period is one year from the date of shipment to the buyer. The
warranty is limited by the paragraphs below.

RETURN TO FACTORY

If a buyer discovers a defect in a DSP product covered by this agreement,
buyer's exclusive remedy is to ship the product back to DSP's Fremont
factory, where DSP will, at its option, either repair or replace the
product. This remedy applies if DSP receives the returned product om or
before the tenth day after the expiration of the warranty period and the
buyer notifies DSP of the defect before returning the product.

Buyer must prepay freight charges to DSP. DSP will pay standard return
freight to buyer. Buyer will be charged for premium freight if that method
of transport is requested by buyer. There is no other charge for repair or
replacement during the warranty period.

TRANSFERRABLE WARRANTIES

In addition to the foregoing warranty, DSP also provides the buyer the
transferrable warranty, if any, provided to DSP by the manufacturers of
other products such as terminals and disk systems supplied by SEC as part
of a total system.

LIMITATION OF WARRANTY AND LIABILITY

The foregoing constitutes DSP's entire warranty, expressed, implied, and/or
statutory (except as to title), and to any other party for any breach of
such warranty and for damages, whether direct, special, incidental, or
consequential. Other than as expressly provided in this document, no
warranties expressed or implied, including any warranty of merchantability
or fitness for a particular purpose are made. No employee, representative,
or agent or seller has any authority expressed or implied to alter or
supplement the terms of this warranty.

' COST TO BUYER OF REPAIRS OR REPLACEMENT

DSP Technology, Inc. 48500 Kato Road, Fremont, CA 94538-7338 (415) 657-7555 TLX 283608



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




