This manual provides instructions intended for the operation of Lambda power supplies, and is not to be reproduced
without the written consent of Lambda Electronics. All information contains herein applies to all LLS-3000 series mod-

¢ls unless otherwise specified.
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SPECIFICATIONS AND FEATURES
(specifications apply for all models)

IM-LLS-3000

4,
) DC OUTPUT - Voltage and Current regulated for line and load.
N .
TABLE 1
VOLTAGE AND CURRENT RATINGS
MAXIMUM CURRENT (AMPS)
MODEL VOLTAGE AT AMBIENT TEMPERATURE
(volts)
40°C 50°C 60°C
LLS-3008 0w8 35A 295A L75A
L1.S-3018 0t0 18 16A 134 A 0.80A
LLS-3040 0040 0.7A 065 A 0.35A
LLS-3060 0t0 60 05 A 046 A 025A
LLS-3120 010120 025 A 021A 0.13A
Current range must be chosen to suit appropriate ambient temperature.
Y Current ratings apply for entire voltage range.
o
e REGULATED VOLTAGE OUTPUT
) Regulation (line) 1mv + 0.01% of Vo(max) for input changes from 85-132 or
170 -265 volts AC.
Regulation (load) 1mv + 0.01% of Vo(max) from O to full load.
Ripple and noise 1 millivolts rms, 5 millivolts peak-to-peak on all models.
(20 MHZ measurement bandwidth)
Overshoot No evershoot at turn on, turn off or power failure.
Negative Offset Voltage Power supplies are shipped from the factory with minimum
output calibrated to 0+/-10 millivolts.
Temperature Cocfficient 0.01% per degree C.
Stability (drift) 0.1% per 8 hour period after 30 minute warm up.
Remote programming
External Resistor. 2000hm/V nominal in 8 through 60V units
<. 4000hm/V nominal in 120V units.
) (Rp terminal to - V).
L



REGULATED VOLTAGE OUTPUT (Cont'd)

Programming voltage

Remote Sensing,

One to one voltage change (RP terminal to -V).

ax

Zero to 5 Volt signal from RVP terminal (TB101-2) to com-
mon terminal (TB101-6) programs output from 0 to Vo(max).
(Common terminal is approximately at the same potential as
+v)

Provision is made for remote sensing to eliminate effect of pow-

er output lead resistance on DC regulation.

REGULATED CURRENT OUTPUT (AUTOMATIC CROSSOVER):

Regutation (line)

Regulation (load)

Current range

Voltage range

Ripple

Remote programming

ACINPUT

Line voltage

Input power

Input RMS current

Efficiency

Input surge protection

Inrush limiting

EML

2.5ma or 0.1% Io(max) whichever is greater for input changes
from 85 - 132 volts AC or 170-265 volts AC.

2.5ma or 0.1% Io(max) whichever is greater for output voltage
changes from Vo(max) to short circuit.

Specifications apply for 1% to full load current,

e

As shown in Table 1.
0.1% Io(max) -rms.

Zero to 5V signal from RCP terminal (TB101-4) to Common
terminal (TB101-6) programs output from 0 to Io(max).
(Common terminal is approximately at the same potential as

+V.) “i\ N

-

85-132 volts AC (47-440Hz) or 170-265 volis AC (47-440Hz)
via rear panel selector switch.

62 Watts max for LLS-3008 through LLS-3040 models
68 Watts max for LLS-3060 and LLS-3120 models

1.2 Amperes max. For LLS-3008 and LLS-3018.
1.4 Amperes max. For LLS-3040 through LLS-3120.

449 minimum.
Meets IEEE 587-1980 for branch circuits and outlets (class A).

Power-up inrush current will not exceed 90 Amps peak, at cold
start.

Conducted spectrum conforms with requirements of FCC
Docket 20780 Class A (85-132 VAC input) and VDE 0871 Class
A (170 - 250 VAC input).

PARALLEL OPERATION - LLS-3000 units of the same rated output voltage can be paralleled in a master/slave ar-

rangement.

SERIES OPERATION - LLS-3000 units of the same rated output voltage can be connected in series with auto-tracking

so that both units will track to a common reference.
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OVERLOAD PROTECTION

Thermal Internal temperature sensing circuit monitors
operating temperature and will zero output volt-
age and current if predetermined safe tempera-
ture is exceeded. When thermal, or overvoltage
shutdown occurs, a front panel fauit indicator

light will turn on.

Electrical Input 2.5A/250v normal BLO fuse F1 protects AC
input circuity.

Output Automatic constant-current-limiting circuit

limits the output current to a customer adjustable
value (0% to 102% full load), thereby providing
protection for the load as well as the power sup-
ply. In addition, there is an internal inverter
peak-current-limit circuit which protects the
power supply during load transients,

OVERVOLTAGE PROTECTION

Al LLS-3000 models include a built-in adjustable overvoltage protection circuit which prevents damage to the load
caused by excessive power supply output voltage. Exceeding the overvoltage set point will shut down the unit's opera-
tion and cause the front panel fault indicator to light up. AC power must be removed from the unit for approximately
10 seconds to reset the OV shutdown circuit.

Overvoltage Adjustability Range........ Model LLS-3008: 4to 11 VDC.
.Model LLS-3018: 4 10 24 VDC.
Model LLS-3040: 8 to 50 VDC.
Model LLS-3060: 8 to 70 VDC.
Model LLS-3120: 20 to 130 VDC.

REMOTE TURN-ON/TURN-OFF. A TTL low signal (0 to 0.5V), or a short, between Remote on/off terminal
(TB101-5) and common terminal (TB101-6) enables the output. A TTL high (2.8 to 5V), or open circuit, between the
Remote on/off terminal and the common terminal will bring the output voltage to zero.

COOLING - unit is convection cooled. No fans or blowers required.

OPERATING AMBIENT TEMPERATURE RANGE AND DUTY CYCLE - Continuous duty from 0 to 60° C ambient
with corresponding load current rating for all modes of operation, and appropriate derating. ,

STORAGE TEMPERATURE (Non-operating) -.55° C to +85° C
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INPUT / OUTPUT CONNECTIONS

AC input and line safety ground

DC output.

Output ground

DC sensing, remote voltage programming,
Remote current programming, Remote on/off,
Remote resistance programming,

Parallel operation

CONTROLS

DC output

Standby control

On/off Switch

Overvoltage control

IEC power line connector (recessed 3-pin male), C””

Heavy-duty, printed-circuit-board-mounted ter- S
minal block at rear of chassis (TB104).

Screw terminal on rear panel.

Rear panel, printed-circuit-board mounted, lug-
less connector (TB101-11 positions.)

Numerical keypad on front panel allows adjusta-
bility of either constant voltage or constant volt-
age current limit points.Resolution of pro-
grammed voltage: 10mV on models LLS-3008
and LLS-3018; 100mV on models LLS-3040,
LLS-3060 and LLS-3120. Resolution of
programmed current: 10 mA on all models.
Accuracy of programmed value versus delivered
output:+2% or 3 counts, whichever is greater.

Allows for zero output without losing last pro-
grammed values for voltage and current.

I~

Rocker switch located on front panel.

*.

Multi-turn, screwdriver-adjust potentiometer lo-
cated on front panel.

METERS - Front panel 31/2 digit voltmeter and 3 digit ammeter simultaneously monitor output voltage and current.
Accuracy of metered value versus delivered output:+2% or 3 counts, whichever is greater.

CONSTANT VOLTAGE/CONSTANT CURRENT INDICATORS - Located on Front Panel. These displays indicate
whether power supply is operating as a constant voltage source or is in current limit.

MOUNTING - One mounting surface. Units are shipped with removable rubber mounting feet attached to the unit.

PHYSICAL DATA

Size

Weight

‘Finish

ISOLATION RATINGS

Input to output

Output to ground

Input to ground

WARRANTY - 3 years, parts and labor,

R

4-9/32"x 3-13/16"x10 "
5.04 Ibs., NET; 6.13 1bs shipping
Off white, FED.STD.595, No 26622

3750 Volts rms

500 Volts rms . -

1500 Volts rms.
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ACCESSORIES

Rack Adapter system LRA-15,-17, -18.
Rack Mounting kit

Cable system.
Lambda MATE or GPIB systems
Bench Stand with easy access load terminals

OPERATING INSTRUCTIONS
CONTROLS, FUSES AND INDICATORS

Front Panel On/Off Switch, Located on the front panel is an On/Off switch which controls the application of input power
to the supply. The switch disconnects the input circuit from both sides of the AC line in its off position (Labeled "0" on
the switch).

Front Panel Programmer, The front panel numerical keypad serves to program both the constant voltage and constant
current limit points. Starting with the most significant digit , keying in the desired value followed by an "ENTER" keys-
troke will institute a new operating limit for either outpuat voltage or current limit, as determined by the programming
mode indicators. The programming mode can be switched from voltage to current via the " VOLTAGE /CURRENT"
key which functions as a pushbutton toggle.

During a new programming key-in sequence, the front panel digital meter will present the key-in value of voltage or
current until the "ENTER" key is depressed. Once this occurs, the meter will revert back to measurement mode and
present the output voltage or current delivered by the supply. ,

In the event of a programming instruction not being followed by an "ENTER" Command, the meter will automatically
revert back to measurement mode after approximately ten seconds. The value of the non-entered programming instruc-
tion is then lost and any new programming instructions must be started from the most significant digit onwards. Atany
point during a programming instruction key-in, the meter can be reset back to measurement mode and the programming
instruction discarded by depressing the "C/E" key.

If an entered programming instruction is not compatible with the rated putput voltage or current of the power supply,
the appropriate meter will display an "Err" message and the program instruction will not be carried out. Depressing the
"C/E" key, or waiting approximately ten seconds, will reset the meter back to measurement mode.

At any time during operation of the power supply the programmed value of voltage or current can be displayed by mo-
mentarily depressing the "ENTER" key. This will change the appropriate front panel meter, as denoted by the program-
ming mode indicator, to display the last programmed value for voltage or current for a period of approximately two sec-
onds. After this time the meter will automatically revert back to measurement mode. Care should be exercised when
performing this check so as not to depress the "ENTER" key for more than one second for this will instituic the "Slew
Down" function, as described below.

The output voltage or current limit points can be ramped up, or down, by utilizing the "Slew Up" or Slew Down" arrow
control. Depressing the "Up" arrow will cause the output voltge or current (as denoted by the programming mode indi-
cator) to ramp up a rate which will increase with the length of time that the key is depressed. Similarly, depressing the
"Down" arrow (which also serves as the "ENTER" key) will cause the programmed value for either voltage or current
to decrease at a rate which will incraese with the length of time that the key is depressed.

The output voltage of the supply can be brought to zero, without losing the last programmed values of voltage or current
(which is the case when power is switched off), by utilizing the "STANDBY" key. Depressing the" STANDBY" key
once will bring the output voltage to zero. Depressing the "STANDBY" key a second time reinstate the last programmed
values of voltage and current. Programmed values of either voltage or current can be changed while the unit is in stand-
by.

Operating mode indicators. Included on the front panel are a pair of Operating Mode indicators which report on
whether the power supply is operating as a constant voltage source, or is in current limit. If the output current of the
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supply is below the programmed value for constant current, the operating mode indicator under the voltmeter will
illuminate to indicate that the unit is not in current Limit. If the load connected to the supply is of low enough impedance
to draw a current which reaches the programmed current limit point, the unit will crossover into constant current and
the operating mode indicator under the ammeter will illuminate.

Fault Indicator. Also included on the front panel is a "FAULT" indicator which will illuminate if either an overvoltage
or overtemperature shutdown occur. When the fault indicator illuminates, output voltage will zero.

Qvervoltage Control, This is a multi-turn, screwdriver-adjust potentiometer located on the front panel. Rotation of this
control will vary the overvoltage limit-point from the minimum specified value (fully CCW) to the maximum specified
value (fully CW).

Euse F1 This is 22.5A/250V Normal-Blo fuse located in series with the AC line. This fuse protect the power supply
from excessive overcurrents in the event of an internal component failure,. NOTE: POWER MUST BE REMOVED
FROM THE UNIT BEFORE CHECKING OR REPLACING THIS FUSE,

Line Select Switch $101, This is a screwdriver actuated switch which is accessible through a hole in the rear of the unit.
- Selection of input voltage range (85-132 or 170-265 VAC) should only be performed with AC power removed from
unit.

CONNECTIONS

AC Input. AC input connection should be made using an IEC type, three-prong female connector. An IEC line cord is
supplied with the unit,

DC Output. Load connections must be made to two-position terminal block TB104. This block is designed to handle the
maximum current and voltage attainable from the supply and will accept a No. 6 Ring or Spade-type lug.

Sensing. Terminals for sensing output voltage are located on TB101, and are terminals 10 and 11.
Local sensing can be achieved by strapping terminal 10 to + V terminal and terminal 11 to -V terminal See figure 3.

Remote Vol Pr mming, Rem rrent Programming, Remote On/Off, Remote Resistance Programming. Par-
allel Operation, Terminals for achieving these functions are located on TB101, pins 1 through 9. See Modes of operation
and Operating procedures for details. TB101 is a lugless-type connector which will accept up to an AWG No. 20
stripped wire. Shipped with the unit are a number of ring type solder lugs which can be utilized if multiple wires are to
be connected to TB101 positions .

Load Ground Connection. This power supply can be operated with either the positive or negative terminal grounded, or
with neither terminal grounded. A screw terminal in the chassis at the rear of the unit is provided for grounding one of
the output terminals, if desired.

NOTE: When operating the supply with neither output terminal grounded,

high impedance leaking resistance and capacitance paths can exist between
the power supply circuitry and chassis ground.
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BASIC MODES OF OPERATION AND OPERATING PROCEDURES

This power supply is designed to operate as a constant-voltage source or as a constant-current source.
Automatic crossover to either mode of operation occurs when load conditions change as follows:

Constant Voltage, The power supply will function as a constant-voltage source while the load current is less than the
current value I 1\ as set by the front panel current -limit programming generator, or where applicable, by the external
current programming signal applied to the RCP terminal. When the load current IL(=Vo/RL) reaches ILIM, the supply
will crossover automatically and will operate as a constant current source. Further decrease in the value of the load re-
sistor will result in a decrease of voltage across the load while the current remains regulated to ILIM .

Constant Current. The power supply will function as a constant-current source while the load voltage VL does not ex-
ceed the the voltage value set by the front panel constant voltage programming generator, or, where applicable, by the
external programming signal applied to either the RVP terminal or the Rp terminal When the load resistance is high
enough so that the load voltage ‘

Vo(=ILxRL, ) reaches the value set by the programming controls, the supply will automatically crossover and operate as
a constant voltage source.

Power Up and Front Panel Initial Settings. Upon initiation of AC power, the front panel constant voltage and constant
current generators will be present to deliver zero output voltage along with a current limit corresponding to the 400‘C
rating of the supply, plus 2%. Immediately following power on, the front panel meters will display these programmed

values for approximately two seconds before revertimg to measurement mode.

To deliver voltage after power up, the desired operating voltage must be entered through the numeric keypad, or the
"Slew Up" arrow can be utilized. It should be noted that when the power supply is switched off via the front panel
switch, the last entered programming values of voltage and current will be lost. When the power supply is switched back
on again, it will power up as described above. If an application requires that power be interrupted to a load, and a quick
return to the pre-existing programmed values of voltage and current is desired, the front panel "STANDBY™ control can
be utilized. T

OPERATION AS A CONSTANT-VOLTAGE SOURCE

The output impedance and regulation of the power supply at the load may change when using the supply as a constant-
voltage source and connecting leads of practical length are uséd. To minimize the effect of the output leads on these
characteristics, remote sensing can be used. Recommended types of supply-load connections, with local or remote sens-
ing, are described in the following paragraphs.

Local Sensing Connection, Figure 3, Local sensing is the connection suitable for applications with relatively constant
load where extremely close load regulation over the full rated current excursion is not required at the load.

Remote Sensing Connection, Fi 4, Remote sensing provides complete compensation for the DC voltage drop in the
connecting cables. Sensing leads should be a twisted pair to minimize AC pickup. A 2.5UF capacitor may be required
between the output terminals and sense terminals to reduce noise pick-up.

SAFETY NOTICE
DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT. OBSERVE THE USUAL SAFETY PRE-
CAUTIONS WHEN OPERATING OR SERVICING THE EQUIPMENT TO AVOID SHOCK OR INJU-
RY.

CONSTANT-VOLTAGE OPERATION, INTERNAL PROGRAMMING, ADJUSTABLE CURRENT
LIMIT.

When shipped from the factory, the supply is ready for use as a constant-voltage/constant-current source with automatic

crossover. Initial programmed points for constant voltage and constant-current are as described in the previous text.
Jumpers are in place for local voltage sensing, figure 3. If remote-sensing connection is desired, the load should be
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