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1.0

2.0

3.0

UNIMOD K SERIES OPERATING MANUAL

INTRODUCTION

1.1

1.2

This Operating Manual should be read through carefully before installing and using the
UNIMOD K Series Power System.

This power systern’ is modular and configurable with 29 different DC Power Modules
available in addition to three case sizes. See Fig. 1. It allows the user to quickly obtain a
power supply factory-configured to a specific requirement. The K Series provides up to
1800 watts continuous output power and is safety agency approved by UL, CSA and
TUV' wr

The power system incorporates EMI filtering, input current limiting, universal input or
autoranging, and comes with or without power factor correction. The AC Input Module
and all single-output DC Power Modules incorporate control and supervisory signal
inputs and outputs for integration with host electronic systems. For a complete
description and specifications see the K Series product data in the Appendix,

SAFETY WARNINGS

2.1

2.2

2.3

2.4

This switching power supply has dangerous external and internal voltages. It should be
handled, tested and installed only by qualified technical persons who are trained in the
use of power supplies and are well aware of the hazards involved.

The AC input terminals are at dangerous voltage potentials. Do not touch this area when
AC power is applied,

When operating this power system, the AC input ground terminal must be connected fo
safety ground to minimize electrical shock hazard and to assure low EMI
(electromagnetic interference).

The internal DC power bus is at a dangerous potential. The power system cover should
not be removed. There are no user-serviceable components in this unit.

WARRANTY POLICY

ALL PRODUCTS OF UNIPOWER Corporation are guaranteed for two (2) years from date of

shipment against defects in material and workmanship. This warranty does not extend to
products which have been opened, altered or repaired by persons other than persons authorized
by the manufacturer or to products which become defective due to acts of God, negligence or the
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4.0

5.0

UNIMOD K SERIES

failure of customer to fully follow instructions with respect to installation, application or
maintenance. This warranty is extended directly by the manufacturer to the buyer and is
the sole warranty applicable. EXCEPT FOR THE FOREGOING EXPRESS
WARRANTY, THE MANUFACTURER MAKES NO WARRANTY, EXPRESS OR
IMPLIED INCLUDING, BUT NOT LIMITED TO, THE WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. As the sole
and exclusive remedy under this warranty, the manufacturer, at its option, may repair or
replace the non-conforming product or issue credit, provided the manufacturer's
inspection establishes the existence of a defect. To exercise this remedy, the buyer must
contact the manufacturer's Customer Service Department to obtain a Return Material
Authorization number and shipping instructions. Products returned without prior
authorization will be returned to buyer, Freight charges incurred in returning the
defective products will be paid by UNIPOWER. Charges incurred in returning the
material will be paid by the buyer. If the buyer fails to fully comply with the foregomg,
the buyer shall not be entitled to any allowance or claim withrespect to such product.
The buyer agrees that no other remedy (including, but not limited to, incidental or
consequential damages for lost profits, lost sales, injury to person or property or any
other incidental or consequential losses) shall be available to the buyer.

UNPACKING AND INSPECTION

4.1

4.2

4.3

4.4

This K Series Power System was carefully tested, inspected and packaged for shipment
from our factory. Upon receipt of the unit it should be carefully unpacked and inspected
for any damage in shipment.

If there is evidence of damage, do not attempt to test the unit. The freight carrier should
be notified immediately and a claim for the cost of the power system should be filed with
the carrier for direct reimbursement. Be sure to include the model and serial number of
the damaged unit in all correspondence with the freight carrier. Also save the shipping
carton and packing materials as evidence of damage for the freight carrier's inspection.

UNIPOWER  Corporation will cooperate fully in case of any shipping damage
investigation.

Always save the packing materials for later use in shipping the unit. Never ship the
power system without proper packing.

DESCRIPTION OF OPERATION

5.1

AC Input Module. The UNIMOD K Series is designed as a distributed power systen).
See the block diagram, Fig. 2. The front end (AC Input Module) has an input EMI filter
to suppress line noise and high frequency transients both from the AC power line and
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6.0

5.2

5.3

UNIMOD K SERIES

from the power system to the line. For power factor corrected (PFC) models (KP, KR,
KT) the input voltage range is 85 to 264VAC continuous. For non-PFC models (KNP,
KNR, KNT) the input is autoranging with 90 to 132 and 180 to 264VAC ranges. For
PFC models the power factor correction circuit maintains a high (0.99) input power
factor. Inrush current limiting controls the initial AC input current on power-up. The
AC Input Module rectifies and filters the AC line current and provides power factor
correction. The resultant DC goes to a power bus which distributes the power tc each DC
Power Module. The module has its own internal DC/DC converter which powers the
control and supervisory signal circuits and the DC cooling fan.,

Power Factor Correction. For power factor corrected models the AC Input Module
incorporates a high frequency, zero-voltage switching power-factor correction circuit to
give a 0.99 power factor. This circuit modifies the input current waveform from a series
of high amplitude current pulses to a much lower-amplitude sine wave. This substantially
reduces the harmonic content of the input current to the power sfff)p]y. See Fig. 3.

Power factor correction results in a much lower RMS input current for a given output
power level. This means that higher output power can be realized within the safety limits
of a standard 15A or 20A AC outlet.

DC Power Modules. Each DC Power Module is a DC/DC converter which converts the
unregulated DC from the power bus to a precise, regulated DC output voltage, The
converters use power devices switching at 100 kHz in either a half-bridge or full-bridge
configuration. Each module is independent and fully isolated from the other modules, and
each has output overvoltage protection and output current limiting. Each module, except
for dual output modules, incorporates its own control and supervisory input and output
signals. :

FRONT PANEL DESCRIPTION

6.1

6.2

6.3

A typical UNIMOD K Series front panel configuration is shown in Fig. 4. At the left
side is the AC Input Module which has an AMP input connector for the three AC input

~ connections and a 10-pin Molex connector for connecting to the control and supervisory

signal inputs and outputs.

The next section to the right is a filler panel which is provided on ail configurations as
needed.

‘The next three sections to the right are DC Power Modules: The first is a 600 to 1000-
watt single output module; the second is a 120-watt dual-output module; the third is a
240-watt single-output module. Each module has an output voltage adjustment
potentiometer and a green DC Power Good LED. Al single-output modules also have a
12-pin Molex connector for the control and supervisory signal inputs and outputs, The



7.0 AVAILABLE DC POWER MODULES

dual-output module does not have this connector. On all modules the top output terminal

UNIMOD X SERIES

lug is positive and the bottom one is negative.

2V @ 40A 80W +10% 1 1A
2V @ 100A 200W +10% 1.5 1C
3.3V@ 40A 132W +10% 1 9B
3.3V @ 100A 330W +10% 1.5 9E
5V@ 20A 100W +10% I 2A
SV @ 40A 200W +10% 1 2C
5V @ 100A S00W t10% 1.5 2G
SV @ 120A 600W +10% 1.5 2GA
2V@ 10A 120W +10% I 3A
12V @ 20A 240W +10% 1 D
12V@ 50A 600W +10% L5 3H
I5SV@ 8A 120W +10% 1 4A
ISV@ I16A 240W +10% 1 4D
I5V@ 40A 600W +10% 1.5 4H
24V@ 5A 120W +10% S5A
24V @ 10A 240W +10% 5D
24V @ 25A 600W +10% 1.5 5H
24V @ 33A 800W +10% 1.5 SM
24V@ 42A 1000W +10% 1.5 5N
28V@ 21A 600W +10% 1.5 6H
28V@ 29A 800W +10% 1.5 oM
28V@ 36A 1000W +10% 1.5 6N
48V @ SA 240W +10% 1 7D
48V @ 12.5A 600W *10% 1.5 TH
48V@ 17A BOOW +10% 1.5 ™
48V @ 21A 1000W +10% 1.5 TN
SV@5A/12V@5A 85W t10% 1 23A
12V@5A/12V@5A 120W +10% 1 33C
[12V@4A/15V@4A 120W +10% 1 44C




UNIMOD K SERIES

8.0  DESCRIPTION OF FEATURES AND OPTIONS

AC Undervoltage Protection

Power supply is protected for all conditions below low line
voltage.

Safety Agency Approvals

UL1950; CSA22.2 No. 234-M90; IEC950; EN60950.

Output Current Limiting

Single Output Modules: Current limiting takes place at 110% to
135% of rated load.

Dual Qutput Modules: 25A max. on main output, 7A max. on
auxiliary output,

Short Circuit Current

Single Output Modules: 10-100% of rated load current.
Dual Output Modules: 8A max. on alt outputs.

Overvoltage Protection

OVP operates at 120% to 135% of the nominal output voltage
(60VDC max). The module output latches off, It is reset by
cycling the AC input off and then on.

Reverse Voltage Protection

To 100% of rated output current, maximum.

Turn-On Time

One second max. from AC turn-on. For AC turn-on or release
of Inhibit control, the output voltage rise is monotonic with 3%
maximum overshoot, Rise-time from 5% to 95% of nominal
output voltage is 100 msec. maximum.

Isolated Outputs

All DC Power Module outputs are floating and isolated from all
other module outputs. They can be connected as either + or —
outputs and may be referenced up to 100V from chassis ground,

Overtemperature Protection

The power supply latches off when the internal temperature
reaches cxcessive value. It must be reset by recycling the AC
input to off and then on.

EMI Input Filter

Conducted EMI meets FCC and EN Jevel A or EN level B.

+5V @ 50 mA Auxiliary Output

This is an independent, isolated output for powering external
control circuits,

Current Sharing
(Option H)

All single outputs can current share with the output of another
single output module either from the same or another K Series
power system. This is done by connecting the current share pins
together. Current sharing accuracy is within 10% of a module’s
rated output current.




9.0

UNIMOD K SERIES

OPERATING INFORMATION

9.1

92

9.3

9.4

Input Voltage. The UNIMOD K Series Power System operates on standard 120 VAC or
220-240 VAC input voltages and automatically adapts to the given input. This is done by
means of a universal input (85-264VAC) on power factor corrected models and an
autoranging input (90-132 or 180-264VAC) on non-PFC models. A protective 30A fuse
is located inside the AC power chassis. This fuse is not user accessible.

Outputs. Output power connections are made to nickel-plated brass studs on output bus
bars. See Fig. 4. The top stud is positive and the bottom stud is negative on each DC
Power Module. Dual-output modules have two sets of studs, the top set for the main
output and the bottom set for the auxiliary output. All connecting wires for the outputs
must be sized to carry the rated output current plus 30%. Connecting wires or lugs must
be clean and securely connected at the studs to reduce contact resistance. See section 13.4
for maximum torque on stud nuts. All outputs should have a 0.10F ceramic capacitor and
10uF electrolytic capacitor in parallel across each output at the backplane, connection
point, or point of load to prevent noise pickup.

Output Power. For PFC versions (models KP, KR and KT) the rated continuous output
power from all DC Power Modules is 1000 watts for an input range of 85 to 264VAC,
1200 watts for 90 to 264VAC and 1800 watts for 180 to 264VAC. The 1800W rating
applies to selected output configurations.  Check with the factory for these
configurations. '

For non-PFC versions (models KNP, KNR and KNT) the rated continuous output power
from all DC Power Modules is 1000 watts for an input range of 90 to 132VAC and 1200
watts for an input range of 180 to 264VAC.

In both cases, 100% of rated output power can be drawn up to 50°C ambient-
temperature. Above 50°C the output must be derated by 2.5%/°C up to 70°C. See Fig.
5. The maximum operating temperature is 70°C.

Note that the total output power rating of all modules may exceed the maximum rating of
the power system so long as the total power drawn by the loads does not exceed the
latter, This is important when an N + 1 redundancy configuration is employed.

Remote Sensing. Remote sense connections are made to pins 5 and 6 on the receptacle
of each single-output DC Power Module (dual-output modules do not have remote sense).
The remote sense feature is used to regulate the output voltage at the point of load. The
+ sense is connected to the + output at the load, and the - sense is connected to the —
output at the load. The sense leads should be a twisted pair to minimize noise pickup.
The outputs can compensate for a total voltage drop in the power leads up to 0.5 V, or
0.25 V on each lead. Sense leads can be #22 or 24 AWG wire, but should not exceed 10
feet (3 meters) in length. If remote sensing is not required, the sense leads should be
connected to the proper output terminals right at the DC Power Module.

8



9.5

0.6

UNIMOD K SERIES

Control and Supervisory Signals. All control and supervisory signals are accessible at
the Molex receptacles on the front panel of the AC Input Module and on each
single-output DC Power Module. Some of the pins are for control inputs and others are
for alarm or monitoring outputs. Alarm and monitor outputs and control inputs that are
used must have an external 0.1uF ceramic capacitor connected across them to prevent
noise pickup. For a description of each function see the sections in "Description of
Control and Supervisory Signals.”

Paralleled Outputs (Current Sharing). Two or more DC Power Modules may be
operated in parallel if they are identical modules in both output power and voltage. The
output voltages should be adjusted to within 1% of each other, and the current share pins
(pin 2) must be connected together. Sense leads for each module must be connected to the
load point.

bl

Current sharing accuracy is as follows:

°* 200 W to 1000 W modules (1.5 slot width), +5% of rated load current.
e 80 W to 240 W modules (1 slot width), +10% of rated load current.

Current sharing accuracy is defined as:
I -1,

I RATED

where I; and I, are individual module output currents and Ip,pp is the rated output
current of one module,

If Remote Margin is used, these control pins must be connected together for all modules
in parallel. Likewise, if Module Inhibit is to be used, these control pins must be
connected together for all modules in parallel. The remaining functions operate
independently for each module and are not connected together: Current Monitor, DC
Power Good, Current Share Alarm, and OVP Latch Alarm. Therefore if one of the
modules in parallel fails, the current share alarm output will go LO, the DC Power Good
alarm of the bad module will go L.O, and the DC Power Good green LED will go out.
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UNIMOD K SERIES

97 N + 1 Redundancy. This feature is basically the same as parallel operation.
Redundancy, however, is achieved by having one more DC Power Module in parallel
operation than is needed to supply the load power. Thus, if two identical modules in
parallel can provide the total load power, then three modules are used in parallel, each
providing approximately one third of the total current. If one module fails, the other two
automatically take up the total load current, sharing it approximately 50/50. The failed
module is determined by its green LED going out and its DC Power Good signal going
LO.

9.8 +5V @ 50mA Isolated Output. This feature provides an independent, isolated 5V
output for powering external control circuits.
10.0  CONTROL AND SUPERVISORY SIGNAL CONNECTIONS (SEE FIGURE 4)
AC INPUT MODULE SINGLE-OUTPUT POWER MODULE

RECEPTACLE RECEPTACLE
(80W to 240W, 1 slot width)

1 +5V Aux. Qutput 1 Current Monitor
2 5V Aux. Return 2 Current Share
3 NC 3 Module Inhibit
4 NC 4 DC Power Good
5 Global Inhibit 5 + Sense
6 NC 6 - Sense
7 NC 7 NC
8 5V Aux. Return 8 NC
9 AC Power Fail 9 NC
10 NC 10 NC
11 NC
12 NC

11



UNIMOD K SERIES

SINGLE-OUTPUT POWER MODULE RECEPTACLE
(200W to 1000W, 1.5 Slot Width)

1 Current Monitor 7 Remote Margin (RM1), +5%
2 Current Share 8 Remote Margin (RM2), -5%

3 Module Inhibit 9 Remote Margin (RM4), -10%
4 DC Power Good . 10 Remote Margin (RM3), +10%
3 + Sense 11 Current Share Alarm

6 ~ Sense 12 OVP Latch Alarm

NOTES: 1. All DC Power Module control and supervisory signal receptzzzies are Molex Mini-Fit,
Jr. 39-30-0120. Mating plugs are Molex 39-01-2125 with pins 39-00-0039.
2. Dual output modules do not have supervisory and control signals.
3. NC = No Connection.

11.0  DESCRIPTION OF CONTROL AND SUPERVISORY SIGNALS:
AC INPUT MODULE

+5V Auxiliary Voltage 1 A +5V at 50mA isolated output is for powering external logic
circuitry. This output is not affected by the inhibit contro.

5V Auxiliary Return 2 The return for the above output and also the return for the other AC

(Reference) Input Module signals listed below. This return is isolated from the

power supply input or output common.

Global Inhibit 5 A TTL LO (sinking 0.4mA) provided at this input inhibits (turns off)
(Input) the DC outputs of all the DC Power Modules. Normal input is an
open circuit or a TTL HI (sourcing 0.1mA). This signal is
referenced to the 5V Auxiliary Return (Pins 2 or 8).

SV Auxiliary Return 8 This pin is physically connected to pin 2 above.

{Reference)

AC Power Fail 9 A TTL LO (sinks 8mA) occurs when the AC input voltage falls a
{Output) preset amount below the low line voltage specification. A TTIL, HI

(sources 0.4mA) is normal. The LO signal occurs at least 5 msec.
before the output voltages drop out of regulation. This TTL signal is
referenced to the 5V Auxiliary Return (Pins 2 or 8).




UNIMOD K SERIES

12.00 DESCRIPTION OF CONTROL AND SUPERVISORY SIGNALS:

DC POWER MODULES

Current Monitor
(Output)

This analog output voltage is proportional to the load current.
200W-1000W Modules (1.5 slot width); At 100% rated load
current the voltage is +4.0V 4 0.2V; at 0% load current the
voltage is +0.5V + 0.2V, This output can drive a 2.5K load.
80W-240W Modules (1 slot width): At 100% rated current the
voltage is +3.0V + 0.15V; at 0% load current the voltage is
+0.4V + 0.2V. The output can drive a 2.5K load. This signal
is referenced to the negative sense lead (Pin 6).

Current Share

Each single-output DC Power Module with gurrent sharing
option will share load current with identical modules when the
output voltages are adjusted within 1% of each other and the
modules are connected together by means of the current share
pins. The modules will operate down to zero load without giving
alarm signals. The Current Share signal is referenced to the
negative sense lead (Pin 6).

Module Inhibit
(Input)

A TTL LO (sinking 0.3 mA) provided at this input inhibits (turns
off) the DC Power Module cutput. A TTL HI (sourcing 0 mA)
turns on the DC output. This signal is referenced to the negative
sense lead (Pin 6).

DC Power Good
(Output)

80W to 240W
(1 slot width)
DC Power Modules

ATTLLO (sinks 10 mA) occurs when the output voltage goes
outside the limits of -5% to -25% from nominal value, or if the
module stops functioning. A TTL HI (sources 1.8 mA) is

normal. This signal is referenced to the pegatiwsssense-tead (Pin
6). FSaag REMAS

DC Power Good
(Output)

200W to 1000W
(1.5 slot width)
DC Power Modules

A TTL LO (sinks 10 mA) occurs when: 1) The output voltage at
the remote sense leads goes outside the limits of +5% from
nominal value, or 2) The module stops functioning, or 3) The
module goes into a current limit condition. A TTL HI (sources
1.8 mA) is normal. This signal is referenced to the negative
sense lead (Pin 6).

13




UNIMOD K SERIES

— Sense

These remote sense leads are provided on all single
output modules and should be connected to the load

¢ point by means of a twisted pair, They provide

regulation to the point of load. Total external voltage
drop from the DC output to the sense points is 0.5V
min. Open sense leads will not cause the output to rise
more than 2% above nominal value. The modules are
protected against reverse sense connection except when
operated in parallel.

Remote Margin (RM1), 7 A TTL LO (sinking 0.2 mA) at this input causes the

+5% module DC output voltage to rise to 5 %.higher than its

{(Input) nominal value. A TTL HI (sourcing 0 mA) is normal. -
This signal is referenced to the negative sense lead (Pin
6).

Remote Margin (RM2), 8 Same as RM1 except that a TTL LO causes a 5%

-5% change in output voltage.

(Input)

Remote Margin (RM4), g Same as RM1 except that.a TTL LO causes a —10%

-10% change in output voltage,

(Input)

Remote Margin (RM3), 10 Same as RM1 except that a TTL LO causes a +10%

+10% change in output voltage.

(Input)

Current Share Alarm 11 A TTL LO (sinks 10 mA) occurs when the current share

(Output) error exceeds +£20% of rated load, A TTL HI (sources
1.8 mA) is normal. This signal is referenced to the
negative sense lead (Pin 6).

OVP Latch Alarm 12 A TTL LO (sinks 10 mA) occurs when the overvoltage

(Output) protection circuit is activated and the module output
voltage is latched off. A TTL HI (sources 1.8 mA) is
normal. This signal is referenced to the negative sense
lead (Pin 6).

NOTE: The receptacle on the 80W to 240W (1 slot width) modules has signals specified

on pins 1 through 6 only.

Pins 7 through 12 are NC (no connection). The

receptacle on the 200W to 1000W (1.5 slot width) modules has all 12 signals.
Dual output modules do not have control and supervisory signals.



13.0

14.0

UNIMOD K SERIES

INSTALLATION

13.1 Mounting. See Mechanical Dimmensions diagram, Fig. 6. The UNIMOD K Series has
two mounting surfaces, one on the bottom and the other on the side, with four threaded
mounting inserts on each, The inserts accept M4 screws with maximum penetration of
0.13 inch (3.3mm). Maximum torque on the mounting screws is 19 in.-lbs.

13.2  Cooling. The K Series is cooled by means of a field-replaceable, internal, DC ball
bearing fan. To insure proper cooling, the power system requires a clearance of at least
one (1) inch (25mm) between all air intakes and outlets and any other surfaces. The fan is
easily replaced by removing two screws and snapping the fan out from its socket.

13.3 Input Connections. AC input connections to the power system are made to the AMP
556882-3 connector by means of a mating connector, AMP556879-3 with 556880-2
terminals. A three-wire AC line and plug must be used for the AC power connection,
with the proper connection made to line, neutral and safety ground terminals. See front
panel diagram, Fig. 4, for connections. The proper line cord wire size must be used:
No. 12 AWG is recommended.

13.4  Output Connections. Connecting wires to the outputs must be of correct size to carry
the rated output current plus 30%. Wires or lugs must be clean and securely connected at
the studs to reduce contact resistance. Torque on the 1/4-20 output stud nuts of the
200-1000W single output modules (1.5 slot width) must not exceed 50 in.-Ibs. Torque
on the 10-32 stud nuts of the 80-240W single output modules (I slot width) 2 and dual
output modules must not exceed 22 in.-1bs.

13.5 Control and Supervisory Signals, Connections to the AC Input Module control and
supervisory signals are made to the Molex 15-47-6101 10-pin connector by means of a
mating Molex 22-55-2103 housing with 15-04-5104 clips and 16-02-0103 contacts.
Connections to the single-output, DC Power Module control and supervisory signals are
made to the Molex 39-30-0120 12-pin connector by means of a mating Molex 39-01-2125
connector with 39-00-0039 contacts.

MAINTENANCE
No routine maintenance is required on the K Series Power System except for periodic cleaning of

dust and dirt around the fan intake. A small vacuum nozzle should be used for this. The power
system cover should not be removed; there are no user-serviceable components in the unit.

s
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15.0 POWER SYSTEM SETUP AND TESTING

15.1

15.2

15.3

15.4

15.5

Connect the AC power cord to the power systerm by means of the mating connectors.
(See Figs. 4 and 7). Be sure to use a three-wire power line and plug and make connection
to the proper terminals, including safety ground.

Connect remote sense leads (pins 5 and 6) of proper polarity directly to the output
terminals of each module. Make sure that the Global Inhibit (pin 5 on AC Input Module)
and the Module Inhibit (pin 3 on DC Power Modules) are all open connection. Make sure
that the Remote Margin inputs (pins 7, 8, 9 and 10) on the 200W to 1000W, 1.5 slot-
width modules are all open connection or logic HI.

If two or more DC Power Modules are connected in parallel, make sure the instructions
in Section 9.6 are followed.

Plug the AC power cord into the wall socket and check to see that the green DC Power
Good LED is on for each module. Measure each output voltage with a digital voltmeter
to see that it is the correct value. Each voltage should be within 1% of its nominal value.
If a more precise value is required, adjust the voltage adjust potentiometer on the module
to give the desired value. A clockwise adjustment increases the voltage. Unplug the AC
power cord.

Connect the desired load to each DC Power Module and connect the remote sense leads
to the load as described in section 9.4. Plug in the AC power cord and re-check the
output voltages at the sense points with a digital voltineter. These readings can be
compared to the data provided with the final acceptance test report included with each
power system,
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AC INPUT DC POWER
MODULE MODULES
ON/OFF +5
/ — +OUT \
. DJ AC LINE OUTPUT #1 LOAD
B AC NEUTRAL #1
@I SAFETY
~! GROUND P@Eg /
/ +S i
+OUT
LOAD
OUTPUT #2 piA
GREEN LED _»() -0OUT \
(DC POWER GOOD) _s

NOTE: Remote sense leads {+S & —S) should be twisted to minimize noise pickup.

Figure 7. K Series Input/Qutput Connections.
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16.0 TROUBLE SHOOTING GUIDE

16.1

If you encounter difficulty and do not get outp
trouble shooting guide.

No output (all outputs).

No AC input.

Check connection to AC power.

No output (one module).

Shorted output.

Remove short.

No output {one module).

Overvoltage protection
(OVP) is engaged on
200W-1000W (1.5 slot
width) single-output
maodule.

Check OVP Alarm output (pin 12)
for a logic LO. Recycle AC input
off and then on.

b Eal

No output (all outputs).

Overtemperature protection
is activated.

Check to see that fan is operating.
Recycle AC input off and then on.

No output (all outputs).

Output is inhibited by
Global Inhibit or Module
Inhibit,

Check to see if pin 5 on AC Input
Module or pin 3 on 2 DC Power
Module is a logic LO. Both should
be logic HI or open.

Output higher than nominal
value, :

Remote sense leads not
connected.

Connect sense leads as instructed in
Section 9.4.

Qutput higher or lower
than nominal value (one
module),

Remote Margin is activated.

Check pins 7, 8, 9 and 10 on 200W
to 1000W, 1.5 slot-width modules to
make sure they are all logic HI or
open,

Noisy output voltages.

External pickup in sense
leads.

Twist or shield sense leads and re-
route away {rom noise source,
Connect capacitors as instructed in
Section 9.2,

ut voltages, go through the following

If none of these actions solves the problein, call the UNIPOWER factory for help, then
request an RMA (Return Material Authorization) number and return the power system to
UNIPOWER. Be sure to pack the unit carefully in the original packing material, if
possible. UNIPOWER will fax a form to be filled out and returned with the unit.

16.2

18



A Modular, Configurable Design

A 0.99 Power Factor
A Power Density to 5.9W/In.?

FEATURES
p Three Case Sizes
» 29 Standard Modules

» Field-Replaceable Fan
» Up to 10 Outputs

» Universal Input, 85-264 VAC

» Class A or B EMI Filter
» Control & Supervisory Signals

» PowerSpeed 5-Day Delivery

SOLUTIONS

S,
=— UNIPOUBER voxpiias
& CORPORATION
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UNIMOD® K SERIES

GENERAL DESCRIPTION

The UNIMOD K Series switchers represent a new
advance in size, performance and cost for modular/
configurable power supplies. With up to 1800 watis fotal
output, it is one of industry's smaflest units which
incorporate power factor correction,

The chassis comes in three different widths, 5.53, 6.65
and 7.78 inches with 3, 4, or 5 output module slots,
respectively. The slots accept a combination of output
modules selected from 29 standard units with output
voltages from 2 to 48VDC. Both singte and dual-output
modules are available; the modules take up 1 or 1'%
chassis slots, depending on output power level. The K
Series is cooled by a field-replaceable, DC hall-bearing
fan. A complete power system is quickly configured at the
factory to a customer’s specific requirement.

The AC input module incorporales an input EMI filter
and high-frequency, zero-voltage switching power factor
correction to 0.99. The EMI input filter meets either FCC
and EN level A or EN level B, The universal input voltage
range is B5 to 264VAC. A unique feature is an independent
isolated 5V, 50mA output for powering externat contro!
circuits.

The output power modules are DC/DC converters
which operate off an internal 385VDC power bus o
produce regulated output voltages. The modules have
output power from 80 to 1000 watts, with each module
output independent and-ully isolated. They switch at 70 to
100kHz in elther a half-bridge or full-bridge configuration.
Single-output modules incorporate imporiant control and
supervisary functions such as output inhibit, DC power
good, current sharing and current monitor. The active
current-sharing option permits like-module ouiputs to be
connecled in parallel for higher current capability and N + 1
redundancy applications. All single-ouiput modules have
remote sensing, and 600 {0 1000W modules have remote
margining. Other important features include output current
limiting and short circuit protection, overvoltage and
reverse voltage protection, and over-temperature shut-
down. The AC power module has a global inhibit input and

AC power fail output.
NC
CSA 222

N©O.950 EN603950

¢ iR
@ S

UL 1950

SPECIFICATIONS

Typical at nominal line, full foad and 25°C unfess otherwise noted.

OUTPUT MODULE SPECIFICATIONS

Total Output Power, max. .......... .. ... i iiiiun.an 1800W
Output Voltage Set Tolerance, max. ................... +1.0%
Ouiput Voltage Adj. Range, min. ...................... +10%
Line Regulation’, max. .......... .. ... ...... 0.2% or 10mV
Load Regulation?, max.

Single Output Modules . .................... 0.2% or 10 mV

Dual Qutput Modules . ..................... 0.5% or 26 mV
Cross Regulation®, max.

Single OQutputModules .. .................... 0.2% or 10mV

Dual OQutput Modules .. ..................... 0.5% or 25mV
Ripple and Noise?, P-Pmax. .................., 1% or 100 mV
Holdup Time, min. ....... ... .. i, 20 msec.
Temperature Coefficienimax. ........... ... ... ... 0.02%/°C
Transient Respense®, max. ...............ovoun.. 500 ysec.
Minimum Lead, any output . ....... ... ... .. .. ... 0 Amperes
Turn-On Time, Max. . ... ... i e e 1.0 sac.

AC INPUT SPECIFICATIONS
Universal nput Voitage Range

1000W Load . ... ... .. 85 to 264 VAC
1200W Lload ... .. . 90 to 264 VAC
1800W Load . ... ... .. e 180 to 264 VAC
INPUL FEEQUENCY .+t o i i i e i i e v 47 to 63 Hz
input Cureent
1200W Load, 120 VACIn .. .. ... ... .. .. .. ..., 14.4A RMS
1200W Load, 230 VAC In ... ... ... ... .. ....... 7.5A RMS
1800W Load, 230 VAC N . ..................... 11.3A RMS
Input Power Factor . ... .. i 0.99
Harmonic input Currents, 230 VAC . ........... meet EN60555-2
EMI, conducted ......... FCC 20780, Lavel A; EN 55022 Level A
conducted, optionat filter . . .............. EN 55022 Level B
nrush Current, hol or cold start, max. ............... 40 A Peak
Input Pretection, infernal .. ....... . ... ... ... ... 30 A Fuse

GENERAL SPECIFICATIONS

Efficiency, 5V & greaferoutputs .. ................ 70% to 85%
Switching Frequency ......... .. ... ... ...... 70 to 100 kHz
lsolation, min., output to chassisground ............. +100 VDC
Leakage Current to Ground, max. .................... 3.5mA

ENVIRONMENTAL SPECIFICATIONS

Operating Temp. Range, rated load. .............. 0°C to 50°C
Deraling, 50°C 10 70°C ... .. .. .. . .. 2.5%(°C
Slorage Temperature Range .. .............,.. - 40°C to +85°C
Cooling.......... ..ot Field-Replacable DC Fan
Vibration ........ Per MIL-STD 810D, Method 514-3, Cat-l, Proc. |
Shock ......... Per MIL-STD 810D, Method 516-3, Proc. 11, IV, Vi
PHYSICAL SPECIFICATIONS
CaseMaterial .. ... .. ... .. ... .. ... ... i Aluminum
Dimensions, KP Case ................. S"Hx 553 Wx11"D
KRCase ................. 5"Hx665"Wx11"D
KTCase.................. 5"Hx7.78"Wx 11" D
NOTES:

1. Whichever is greater; over AC input range.

2, Whichever is greater. Remote sense must be connected on single-
output modules.

3. Whichever is greater. 20MHz bandwidth.

4. For 25% load step change at 75% rated load; 4% max. deviation
with recovery to within 1%, at 1.0A/usec.

TWO-YEAR WARRANTY

3900 Coral Ridge Drive ® Coral Springs, FL 33065 ® 954-346-2442 ® FAX 954-340-7901



K SERIES POWER SYSTEM BLOCK DIAGRAM

e it 1
| |
) INPUT AC INPUT
e EMI MODULE ‘
} FILTER :
| l' I
] ]
l |
. HE POWER ENERGY
| RREVEL ) TEacTon STORAGE | !
l CCRRECTION CAPACITORS :
l
AC POWER | |
MODULE | comRoL , DC/DC CONVERTER
contra T ¢ —p SUPFLY [ OUTPUT MODULES
& SUPV. | REPLACEABLE MODULES ]
SIGNALS | DG FAN peibe l DC POWER |———% OUTPUT #1
' @4— CONTROL < > MODULE
1 CIRCUITS I 4% CONTROL &

AC Undarvoltage

385 VDC
POWER BUS

V )

K SERIES FEATURE & OPTION DESCRIPTIONS

Power supply is protected for all conditions

SUPV. SIGNALS

F—————— OUTPUT #2

<4—p CONTROL &
SUPV. SIGNALS

DC POWER —— OUTPUT #3
MODULE

i
3 |g——p CONTROL&
SUPV. SIGNALS

|
DC POWER
. MODULE
#2

Turn-On Time One second max, from AC turn-on. For AC

Protection balow fow fine voitage. turn-on or release of Inhibit cantrof, the
" ouiput voltage rise is monotonic with 3%
maximum overshoot. Rise time from 5% to
55% of nominal output voltage is 100 msec.
maximum.
Safety Agency UL1850; CSA22.2 No. 234-M30; IECH50; Isolated Outpuis All DC Power Modute outputs are floating
Approvals ENB0950. and isolated from alt other module outputs.

They can be connected as either + or — out-
puts and may be referenced up to 100V
from chassis ground.

Single Oulput Modules: Current limiting .Ovenempera{ure The power supplyrlatches off when the
takes place at 110% to 135% of rated load. Protection internat lemperature reaches excessive
Duai Ouiput Modules: 254 on main output, value. it must be reset by cycling the AC
7A on auxiliary output. input off and then on.

Shon Circuit Current Single Output Modules: 10-100% of rated EM1 input Filter Conducted EM! meets FCC and EN level

ioad current.

Dual Output Modules: 8A max. on all outputs.

A or EN levei B.

Overvoltage Protection

OVP operates at 120% to 135% of the
nominal output voitage (60 VDC max.).
The module outpui latches off. 1t is reset by
cycling the AC input off and then on.

Reverse Voltage

Current 'Srharing
{Optien H)

All singfe outputs can current share with the
output of anothar single output module
either from the same or another K Serias
power sysiem. This is done by connecting
the current share pins together. Current
sharing accuracy is within 10% of a
module's rated output current,

3900 Coral Ridge Drive ® Coral Springs, FL 33065 ® 954-346-2442 B FAX 954-340-7901
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STANDARD OUTPUT MODULES

vV @ 40A BOW +10% 1A
2V @100A 200W +£10% i.5 iC
2 @ 40A 132w +10% 1 9B
C OV @100A 330W +10% 1.5 9E
oV @ 20A 100W £10% 1 H2A
5V @ 40A 200W +10% i E20
vV @100A 500W +10% 15 E2G
V @120A S00W +10% 1.5 2GA
12V @ 10A 120W +10% 1 B3A
vV @ 20A 240W £10% 1 B3D
V @ 50A BOOW +10% 1.5 B3H
15V @ 8A 120W +10% 1 H4A
fRY @ 16A 240W +10% i #4D
V @ 404 B0OW +10% 1.5 H4H
-+V @ 5A 120W +10% 1 ES5A
24V @ 10A 240W +10% 1 B5D
vV @ 25A 500W £10% 15 B5H
v @ 33A 800W +10% 15 5M
P4V @ 42A 1000W +10% 1.5 5N
V@ 21A 600W +10% 1.5 | 6H
© oV @ 29A 800W +10% 15 &M
28V @ 36A 1000W +10% 15 BN
AV @ 5A 240W £10% 1 7D
v @12.5A 600W +10% 1.5 H7H
wod @ 17A 800W +10% 1.5 ™
48V @ 21A 1000W +10% 1.5 7N
v @5A/12V @54 85W +10% 1 23A
v @5A/12V @5A | 120W +10% 1 33c
15V @4A/15Y @44 | 120W +10% 1 44C

CORPORATION

TYPICAL FRONT PANEL

AG INPUT 600-1000 120 WATT GREEH LED
MODULE WATT DUAL GUTPUT  AUX. PWA.
SiNGLE OUTPLT MODULE GOOD
MODYLE ¢ AUX. ¥ ADY,
240 WATT
I S & i A" SINGLE
OTOe o Of0C ouTPLT
| e— 1 ! MODULE
AG  — ) ) &
GROUND~] S— = =
o 3O+
e == =
NEUTRAL P = HO)- %
AC m% ]}% =
LINE ] o ! =IO
1 | ) i
[ — | ) KO-
C T rs D]
CONTROL _{i o C > y CONTROL
& SUPY, | Ga— | ] & SUPV.
SIGNALS  S— | ) SIGNALS
o |
a— )
AT NS § o
FILLER T / \I/
PANEL ._'.\ A[iﬂ_ GREEM LED
DC POWER GOOD
HOTE:

i1l DUAL-OUTPUT MODULES THE UPPER TERMINALS ARE MAII POWER DUTPUT ARD THE
LOWER TERMINALS ARE AUXILIARY POWER OUTPUT. THERE ARE NO CONTROL AND
SUPERVISORY SIGHALS FOR DUAL QUTPUT MODULES.

CONNECTORS

JBER

-55-2103 housing with
15-04-5104 clips and 16-02-0103 contacis
L & SUPER

MOLEX 39-30-0120; MATE: 38-01-2125 with 39-00-0039 contacts

=

*= all madels and options shawn in bold and calor with symbal B

CASE
JRAWING

" 5 Day Delivery

M4 1S0 MTG. INSERTS (8 PLCS) ! 44 } AT
\13{3.3)MAX. PENETRATION (11.2) [ FRONT VIEW Hf
J—— S LT T
I i 500 : i il
SIDE VIEW | (270 ‘ b
: . ! b
+- -+ .
| o
N B ~ T
|
,L—_ (?éfb?g)ﬁ'! (;';fg) Il'_
—— DIMENSIONS
| orromview | 20 =
b e w| KP  {5.53 (140.5) |2.625 (66.7)
| | KR |6.65 (168.9) | 2.625 (66.7)
' KT {7.78(197.6) |4.00 (101.6
4 _¢_%|_l; 78 (197.6) | 4.00 (101.6)
l ALL DIMENSIONS IN INCHES (MM
55 | sz

3900 Coral Ridge Drive ® Coral Springs, FL 33065 & 954-346-2442 8 FAX 054-340-7901
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ORDERING GUIDE CONTROL AND SUPERVISORY
The UNIMOD K Series power system lets the user SIGNAL CONNECTIONS
choose up fo 5 oqt of 29 avgilable output modules. AC INPUT FUNGTION
Normally the maximum contlnuo‘us output power cannot MODULE t | +5V Aux. Output
exceed 1200W for 90-264 VAC input or 1000W for 85-264 CONNECTOR | 2 |5V Aux. Retum
VAC input. For certain output configurations the power can 3 INC
be up to 1800W for 180-264 VAC input. Check with the 4 | NC
factory on this, - 5 | Global Inhibit ]
A K Series power system is completely specified by: ? xg
1. Case code (see Case Designation table). 8 | BV Aux. Rstumn
2. Output module codes (see Standard Output Modules 9| AG Power Fail —
table}. 10 | NC
3. Option code {see Option table). SINGLE TRCTIoN
4. Input filter code (see Input EM! Filter table). OUTPUT 1| Current Monitor
) POWER 2| Current Share
EXAMPLE: An 1180W, three-output power system with MODULE 3| Module Inhibit
Class A EMI input filter and current share CONNECTOR 4 | DC Power Good
option. input voitage will be 90-264 VAC. 1 Slot Width 5 | +Sense
(BOW to 240W) [ — Sense
Output Module Siots Module Watts 7 InNC
Oty Module Code Req’d Watts Drawn 8 | NC
9 NC
1 5V, 100A 2G 1.5 500 420 10_| NC |
11 i NC .
1 12V, 50A 3H 1.5 600 550 12 | NC
1 24V, 10A 5D 1 240 210 SINGLE B
OUTPUT 1
Totals _—fl__ ﬂ L_Q POWER 2 |Current Share
Madel Designation: MODULE 3 [Module innibit
CONNECTOR 4 |BC Power Good
KR| —|2G|—~[3H| _|5D| —| A — | H 1.5 Slot Width 5 |+ Sense
(200W to 1000W) 6 - Sense
I [ T ! 7 iRemole Margin (RM1), +5%
Case Output Modules input Option 8 _|Remote Margin (RM2), ~5%
ffm"’; 'r 9__|Remote Margin (RM4), ~10%)
10 [Remote Margin (RM3), +10%
NOTE: The position of the modutes is determined by the factory. 11 _jCurrent Share Alarm
Filler panet$*are provided for empty slots. 12 | OVP Alarm
B T NOTES: 1. Dual output modules do not have supervisory
i . and controf signals.
5 Day Delivery 2. NG = No Connection.
On all modeis and options shown in bald and color with symbol B . INPUT EMI FILTER

CASE DESIGNATION
|A FCC & EN Level A

B EN Levei B

OR KITS

MATING CONNECT

5x6.65x 11"

® KT 5x7.78x 11" 5
KP 019-1453
_OPTION KR 019-1454
0 ' KT 019-1455

Current Share (All

. NOTE: The above kits contain all mating input and output
Single Ouiput Modules)

connectors with contacts and attached teads.

3900 Coral Ridge Drive ® Coral Springs, FL 33065 8 954-346-2442 ® FAX 954-340-7901
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CONTROL AND SUPERVISORY SIGNAL DESCRIPTIONS
AC.INPUT MODULE CONNECTOR

+5V Auxilliary Voltage 1 A +5V at 50mA isolated output for powering external logic circuitry.

{Output) This output is net affected by the inhibit control.

5V Auxilliary Return 2 | The return for the above output and also the return for the other AC Input Module signais
(Reference) listed below. This return is isolated from the power supply input or output commen.

Global Inhibit 5 | Aninput TTL LO inhibits all DC outputs. An open or TTL Hf is normal. This input is isolated
finput) and sheuld be driven from an open coliector TTL.

5V Auxilliary Return 8 | This pin is physically connected to pin 2 above,

{Reference)

AC Power Fail 9 | This TTL output is normelly Hi. A TTL LO indicates loss of AC power and eceurs at [east
{Output) & msec. before the DC outputs go out of regulation. This is an isclated output.

DC OUTPUT POWER MODULE CONNECTOR*

Current Monitor This + analog output voltage is proportional to | + Sense 5 | These remote sense leads are provided on alt

{Outputy the load current, singie-output modules and should be con-

. - ~ Sense 6 | nected to the load point. They provide regula-

Current Share Each single-output DC Power Module with lion 1o the point of load. Total external voltage
current sharing option will share load current drop from the DC output 1o the sense points is
with identical modules when the output voit- 0.5V max. Open sense leads will not cause
ages are adjusted within 1% of each other the output to rise more than 2% above nomi-
and ithe modules are connecled fogether by nal value, The modules are protected against
means of the current share pins. reverse sense connection except when oper-

ated in paraltel.
Current Share Accuracy: 10% of rated load Remoale Margin, 7 (A TTL LO at this Input causes the DC Power
current for ail DC Power Modules. (RM1) +5% Module output voliage to rise to 5% higher
o L ded at this | b 1 {Input) than its nominal vaiue.
(hﬂ?;:]tl}e Inhibit aums ,_.I,'fg z?,f\g%:epgfqgmggﬁﬂ;mm. Remote Margin 8 | Same as RM1 above except thata TTL LO
) o (RM2} -5% causes a ~5% change in output voliags,

DC Power Good A TTL LO oceurs when the output voltage oput [

80W-240W goes outside the limit of ~-5% to —25% from Remote Margin 9 [Same as RM1 above except thata TTL LO

{Output) nominal value or if the modute stops function- {AM4} ~10% causes a ~10% change in output voltage.
ing. This is for 80W to 240W (1 slot width) sin- | (Input)

o gle-output DC Power MOdl_ﬂ__ﬂs' i Remote Margin 10 | Same as RM1 above except that a TTL LO

DC Power Good 4 |ATILLO occurs when: 1) The output {RM3) +10% causes a +10% change in output vollaga.

200W-1000W voltage at the remote sense leads goes jrlgut) .

{Output) outside the limits of £5% from nominal value, | Current Share Alarm| 11 | A TTL LO occurs when the current share
of"8) The module stops functioning. This s for {Output) ’ error between modules exceeds 20% of rated
200W to 1000W (1.5 slof width) DC Power load.

Modufes, N
OVP Alarm 12 | A TTL LO occurs when the overvoltage
{Output) protection circulf is activated and the DC
Power Medule output vollage is latched off.
To reset, cycie the AC input off and then on.

*NOTE: The connector on the 1 slof width singfe oulput modules (B0W to 240W) has signals specified on pins 1 through 6 enly. Pins 7 through 12 are
NC (no connection). The connector on the 1.5 stot width modules (200W to 1000W) has all 12 signals. Dual output modules do not have
conirol and supervisory signals.

(=¥ \ FREE...call or write
& for your free copy of
our new catalog of
250 to 3000 watlt
power supplies.
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