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F‘ SPECIFICATIONS AND FEATURES
| (Specifications Apply for all models)
DC OUTPUT - Voltage and Current regulated for line and load.
TABLE 1

VOLTAGE AND CURRENT RATINGS

MAXIMUM CURRENT (AMPS)
AT AMBIENT TEMPERATURE
VOLTAGE
MODEL ‘ (volts) 40°C 50°C 60°C 71°C
LLS-6008 0to8 20A 20A 16.5A 13.5A
LLS-6018 , 0 to 18 9A 9A 8.2A 6.6A
LLS-6040 0 to 40 4A 4A 3.8A 3.1A
- - LLS-6060 0 to 60 | 2.8A 2.8A 2.6A 2.1A
£ LLS-6120 0-to 120 1.4A 1.4A 1.3A 1A
LLS-6300 0 to 300 56A 56A S52A 40A
Current range must be chosen to suit appropriate maximum ambient temperature.
Current ratings apply for entire voltage range. '
REGULATED VOLTAGE OUTPUT
Regulation (line) ....ccveveeencencrcenecceeesss 0.05% of Vo(max) for input changes
' from 85 - 132 or 170 - 265 volts AC or
240 - 350 volts DC., )
Regulation (108d) «««eveeeenveerneresnacssensss 0.05% of Vo(max) from 0 to full load..
Ripple and NoOiS€ vccecevecevsensasnnsesvsensese 5 millivolts rms, 35 millivolts peak—tcf—
(20 MHZ measurement bandwidth) peak on models LL.S-6008 and LLS-6018.
10 millivolts rms, 75 rnillivolté peak—tb—
peak on models LLS-6040 and LLS-6060.
20 millivolts rms, 150 millivolts peak-
to-peak on models LLS~6120 and LLS-
' 6300. '
' v |

OVErSHOOt ceveeveccsssansscssesvasssesasssssss NOOvVvershoot at turn on, turn off or
power failure.

IM-LLS-8000 1
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# "AGULATED VOLTAGE OUTPUT ((Cont'd)

Negative Offset Voltage ......ccceeeveeeess.... Power supplies are shipped from the
factory with minimum output calibrated
to 0 +/- 10 millivolts. Internal
calibration is available to achieve up to
~-0.1V negative offset, if desired.

- Temperature Coefficient ....o0vvvevevescacesess 0.03% per degree C.

Stability (drift) +vceeveeceececsseeasscensanasss 0.1% per 8 hour period after 30 minute ,
warm up.

Remote Programming:
External Resistor «c.ccevcecervecensnessessss Adjustable from 1000 ohms per volt to
200 ohms per volt (Rp terminal to -V).
LLS-6300 available only as 1000 ohms
per volt.

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

Zero to 5 Volt signal from RVP terminal
(TB202-2) to Common terminal (TB202-
6) programs output from 0 to Vo(max).
™ _ _ ' (Remote programming signal must be
" floated from both +V and -V.)

Remote Sensing «cccevvesescessssescsnsssssssss Provision is made for remote sensing to
' eliminate effect of power output lead
resistance on DC regulation.

REGULATED CURRENT OUTPUT (AUTOMATIC CROSSOVER):
Regulation (line) ...eveeuusns ceecessessasssses 0.3% Io (max) for input echanges from 85
~ 132 volts AC or 170 - 265 volts AC.
(240-350V DC)

Regulation (108d) «.cvevevececncsnnsecanssesss 0.3% Io(max) for output voltage changes
from Vo(max) to short eircuit

CUrrent range ...cceeeeecccoevsacvsooosananse Spécifications apply for 5% to full load"
current

Voltage range .. .ceveeeeesescncsssacssessssss Asshown in Table 1.
RIDDIE vovvecncescnesesesnnssnassasaansssass 1% Io(max)-rms.
Remote programming c.coveeeeeeaessecssesssss 2Zeroto 5V signal from RCP terminal
(TB202-4) to Common terminal (TB202-
—~ : 6) programs output from 0 to Io(max).

(Remote programming signal must be
floated from both +V and -V.)

2 | IM-LLS-6000
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4

M~ ACINPUT

LineVOltage..-...-.-....--..c...-....c..---

Inputpower ® 8 92089 5 Q4SS0 LSNP LTI SIS EAESESIE
Input RMS current.ccieeeeeeeeacincecenccnnas
Efficiency. L IR BB B Y BRI B N N 0';'... LA B K R R BN BRI R BE IR 4

Input surge protection ......cccevecennceccans

Inrushlimiting 0.0.'0.......0.0!’..0'0...'0.‘.

EMI AL 2L U B R Y K I B0 K B BE B B A AR B 2R 2K BB BB BB I B SR Y I AN B Y

|
85 - 132 volts AC (47-440Hz) or 170 -
265 volts AC (47-440Hz) via rear panel
selector switch. Where applicable,
regulatory agency approval applies only
for input voltages up to 250 volts AC
and for input frequencies in the range
of 47-63 Hz. Leakage current in the
ground connection may exceed the
limits allowed by the agencies at
frequencies above this range.

245 watts max.
4.0 Amperes max.
65% minimum

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

Power-up inrush ecurrent will not exceed
40 Amps peak.

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

DC INPUT - LLS-6000 models will function with a DC input of 240 to 350 volts (Non-
polarized). DC input current is 1.1 amps max. (Line select switch must be in 220 posmon)

PARALLEL OPERATION - LLS-6000 units of the same rated output voltage can be parallele”‘a

in a master/slave arrangement.

SERIES OPERATION - LLS-6000 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.

OVERLOAD PROTECTION

Thel'mal 00‘0.000--c-.noa-u-c-oo-co..o.-oooo-.-t
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Internal airflow sensing eircuit

shuts down unit's operation if air inlet
blockage or fan rotor lockup occurs.
When a thermal shutdown occurs, the
main osecillator's operation will be
terminated and all internal bias :
supplies, and the front panel meters,
will shut down. In addition, a front
panel fault indicator light will turn.on.
AC power must be removed for approxi-
mately 10 seconds to reset the shut-
down circuit.




¢ VERLOAD PROTECTION (Cont'd)

Eleetrical

INDUL «evvevenrnnsansasssnasssssasssssssssss 10A/250V Normal Blo fuse F101
protects AC input circuitry. 3A
miniature fuse ¥103 and 0.25A
miniature F201 protect printed circuit
board from damage in the case of
internal component failures.

Output...... Ceteeeeietecescssassrsssssasess Automatic constant-current-limiting
eireuit 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
supply. In addition, there is an internal
inverter peak-current-limit eircuit
which proteets the power supply during
load transients.

Note: On LLS-8300 models, repeated
abrupt application of 300V to short-
circuit transients can cause over-
dissipation and eventual damage to
internal circuitry. Repetition rate of
: transients to short eircuit should be
o ' limited to less than 2 per minute for
long-term operation. (Note that once in
short-circuit, continuous operation is
per normal rating limits)

OVERVOLTAGE PROTECTION

All LLS-6000 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 operation 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-6008: 4 to 11 VDC
Model LLS-6018: 4 to 24 VDC.
Model LLS-6040: 8 to 50 VDC.
Model LLS-6060: 8 to 70 VDC.
Model LLS-6120: 20 to 130 VDC.
Model LLS-6300: 55 to 330 VDC.

REMOTE TURN-ON / TURN-OFF - A TTL low signal (0 to 0.5V), or a short, between Remote
on/off terminal (TB202-5) and common terminal (TB202-6) 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.

MOOLIN G - Forced-air cooling using ball-bearing, long-life fan (no lubrication needed).

Fan draws air in through front portion of chassis and exhausts air through perforations at rear
of unit. Leave adequate clearance at all air intake and exhaust openings.
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m OPERATING AMBIENT TEMPERATURE RANGE AND DUTY CYCLE - Continuous duty from 0
to 71°C ambient with corresponding load current ratings for all modes of operation, and

appropriate derating.

STORAGE TEMPERTURE (Non-operating) - -55°C to +85°C

INPUT/OUTPUT CONNECTIONS

AC input and line safety ground +..ceeeeeeevesvss

DC outputouc'-Ootoo'.anQnooooo.'otcbo'co‘oc.,o

Outputground o'c‘c‘ooocoo.-‘ooooo.\oocoooo-oo.o

- DC sensing, Remote voltage
programmmg, Remote current
programming, Remote on/off,
Remote resistance programming,
Parallel operation «..c.coevevneeccercncecanceans

- CONTROLS

DCOutputooacnoul.onton--ootaooloocatooc.otl.

standbyControloccccu-ooo-ocnooocoo'ccconncooo

On/OffSWitCh s s s s srcses s et sas e s sessaacets s

Overvoltage control

IEC power line connector (recessed 3%
pin male).

Heavy-duty, printed-circuit-board-
mounted terminal block at rear of
chassis (TB201).

Tapped hole in chassis at rear of unit.

Rear panel, printed-circuit-board
mounted, lugless connector (TB 202 - 13
positions).

i

Numerical keypad on front panel allows
adjustability of either constant voltage
or constant current limit points.
Resolution of programmed voltage:
10mV on models LLS-6008 and LLS-
6018; 100mV on models LL.S-6040, LLS-
6060, LLS-6120 and LLS-6300.
Resolution of programmed current:
100mA on model LLS-6008; 10mA on
models LLS-6018, LLS-6040, LLS-6060,
LLS-6120 and LLS-6300. Accuracy of
programmed value versus delivered
output: *2% or 3 counts, whichever is
greater.

Allows for zero output without losing
last programmed values for voltage and
current.

Rocker switch located on front panel.:

Multi-turn, screwdriver-adjust :
potentiometer located on front panel.

m : METERS - Front panel 3 1/2 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.

IM-LLS-6000




£ TONSTANT 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. Mounting position not restricted. Units are shipped with
removable rubber mounting feet attached to the unit.

PHYSICAL DATA

Size 000;5000000.000000000occcﬁooou.o-ootccon 4—9/32"}(3—13/16")[123/4"
Welght t.eeeeiecceecncesscatssscasssssssnsses 11bs., 4 0z net; 8 lbs shipping
Finish T $ & 5 8 ¢ S 8 O S PTP LN SN PPN N SRS EOS NSRS Offwnite,FEDsTDSQS’NO-26622

ISOLATION RATINGS

Input tooutput...ccceeveneenrecrecssccscneess. 9000 Volts rms ‘

Output toground .....cveeeenecenvnsceseanessss 500 Voltsrms --6008 to -6040, 1000
volts rms -6060 and -6120, 1600 volts
rms - 6300

Input toground .....c.ccveveevetenccnessceaasss 1500 Volts rms

WARRANTY - 3 years, parts and labor.

ACCESSORIES
) Rack Adapter system S 5.\ 1, 20
* ' Rack Mounting Kit ‘

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

6 ' . IM-LLS-6000
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OPERATING INSTRUCTIONS
CONTROLS, INDICATORS, AND FUSES

Front Panel On/Off Switch. Located on the front panel is an On/Off switeh which controls tﬁe
application of input power to the supply. The switch disconnects the input cireuit from both ‘
sides of the AC line. ‘

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" keystroke will institute a new operating
limit for either output 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 ,
keyed-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 deliver-
ed by the supply. In the event of a programming instruetion 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 instructions is then lost and any new
programming instructions must be started from the most significant digit onwards. At any 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 output 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 momentarily depressing the "ENTER" key. This will change the appropriate
front panel meter, as denoted by the programming mode indicator, to display the last program-
med value for voltage or current for a period of approximately two seconds. After this time the
meter will automatically revert back to measurement mode. Care should be exercised when l
performing this check so as not to depress the "ENTER" key for more than one second for this
will institute the "Slew Down" function, as deseribed below.

The output voltage or current limit points can be ramped up, or down, by utilizing the "Slew Up"
or "Slew Down" arrow controls. Depressing the "Up" arrow will cause the output voltage or cur-
rent (as denoted by the programming mode indieator) to ramp up at 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 increase 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 will reinstate the last programmed values of
voltage and current. Programmed values of either voltage or current can be changed while the
unit is in standby. '

Operating mode indicators. Included on the front panel are a pair of Operating Mode indicatoi‘s

‘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 supply is below the programmed value for constant

i
i
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¢ rrent, the operating mode indieator under the voltmeter will illuminate to indicate that the
wait is not in current limit. If the load connected to the supply is 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" indieator which will illuminate if
either an overvoltage or airflow interruption shutdown occur. When the fault indicator
illuminates, all other displays on the panel will go dark.

Overvoltage Control. This is a multi~turn, serewdriver-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).

Fuse F101. This is a 10A/250V Normal-Blo fuse located in series with the hot AC power line.
This fuse protects the power supply from excessive overcurrents in the event of an internal
component failure. For North American operation from nominal 220 VAC inputs, which are
derived from two 110 VAC phases (neither line is neutral), it is recommended that the power
supply be fused externally in both lines in accordance with appropriate safety agency
requirements. NOTE: POWER MUST BE REMOVED FROM THE UNIT BEFORE CHECKING OR
REPLACING THIS FUSE.

Fuse F103. This is a 3A/250V normal-blo miniature fuse located in series with the main inverter
current path. This fuse protects printed circuit board traces in this eireuit in the event of an
internal component failure. NOTE: POWER SHOULD BE REMOVED FROM THE UNIT
BEFORE CHECKING OR REPLACING THIS FUSE.

£ “se F201. This is a .25A/125V normal-blo miniature fuse located in series with Pin 6 of TB202
(common) to protect against misconnection of external load.

Line Select Switch S101. 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 TB201. This block
is designed to handle the maximum current and voltage attainable from the supply and will
accept a No. 8 Ring-or Spade-type lug.

Sensing. Terminals for sensing output voltage are located on TB202, and are terminals 10 and
12. Local sensing can be achieved by strapping terminal 10 to terminal 11 (connects to +V) and
terminal 12 to terminal 13 (conneets to -V). See figure 3.

Remote Voltage Programming, Remote Current Programming, Remote On/Off, Remote

Resistance Programming, Parallel Operation. Terminals for achieving these functions are

located on TB202, pins 1 through 9. See Modes of operation and Operating procedures for

details. TB202 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
¢ \tiple wires are to be connected to TB202 positions.

8 | | IM-LLS-6000




'CONNECTIONS (Cont'd)

Load Ground Connection. This power supply can be operated with either the posmve or
negative terminal grounded, or with neither terminal grounded. A tapped hole 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 leakage resistance and capacitance paths
can exist between the power supply circuitry and chassis ground.

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. Automatie 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 M as set by the front panel current-limit program ming
generator, or, where applicable, by the external current programming signal applied to the RCP
terminal. When the load current I (=Vo/R ) reaches IL ,» the supply will erossover
automatically and will operate as a constant current source. Further decrease in the value of
the load resistor will result in a decrease of voltage across the load while the current remains
regulated to Iy ;-

- Constant Current. The power supply will funetion as a constant-current source while the load

£ voltage V; does not exceed 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 erossover 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 preset to deliver zero output voltage
along with a current limit point corresponding to the 40°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 reverting 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, anda
quick return to the pre-existing programmed values of voltage and current is desired, the front
panel "STANDBY" control can be utilized.

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 used. To
minimize the effect of the output leads on these characteristics, remote sensmg can be used.
o Recommended types of supply-load connections, with local or remote sensing, are described 1n
‘V the following paragraphs.

IM-LLS-6000 - 9




£ 3Vcal 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.

Local Sensing Connection, Figure 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
PRECAUSIONS WHEN OPERATING OR SERVICING THE EQUIPMENT TO AVOID SHOCK OR
INJURY. |

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 wired as shown in
figure 4. It should be noted that the front panel voltmeter measures the voltage at the rear
panel power terminals and may not accurately reflect voltage at the load in remote sense
applications. '

¢ termine load requirements and select wire size from figures 1 and 2.

After applying input power, output voltage can be adjusted to any desired value via the front
panel numerical keypad programmer. The current limit point ean be adjusted by setting the
"PROGRAM MODE" indicator to "AMPS" via the "VOLTAGE/CURRENT" key and then keying in
the desired current limit value, followed by an "ENTER" keystroke.

Programmed Constant-Voltage Operation Using a Zero to 5-Volt External Source. The power
supply output voltage can be programmed via an external zero to 5-volt source by utilizing the
RVP terminal on TB202. The jumper between terminals TB202-1 and -2 should be removed and
the external source connected between terminals TB202-2 and -6 (figure 5). Note that terminal
6 is at a voltage slightly higher than that of +V and that any external source connected to
terminal 6 must be electrically isolated from both +V and -V. Consult your Lambda sales rep-
resentative or the Lambda factory for applications which require programming from sources
referenced to +V or -V. The constant-voltage operating point will be directly proportional to
the external voltage, with zero output voltage corresponding to zero programming and rated
output voltage +2% corresponding to 5 volts programming. Remote versus local sensing and
current limit set point adjustment are explained in the preceding text.

Programmed Constant-Voltage Operation Using An External Resistor. The power supply output
voltage can be programmed via an external resistor by utilizing the Rp terminal on TB202. The
external resistor should be connected between TB202 terminal 9 and -V, while the ~-S terminal
(TB202 terminal 12) is not connected (figure 6).

On LLS-6008 through LLS-6120 models, the value of external resistor can be chosen to be
f.ny value from 200 ohms per volt (nominal) to 1000 ohms per volt (nominal) by presetting the
~'tage from RVP terminal TB202-2 to common terminal TB202-6 via the front panel

programmer. A 5-volt potential between these terminals corresponds to 200 ohms per volt
(nominal) and can be achieved by programming the front panel to full scale voltage (VO

10 IM-LLS-6000
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£ (RATED) +2%). A 1-volt potential between these terminals corresponds to 1000 ohms per
~ - voltage (nominal) and ean be achieved by programming the front panel to 20.4% of the rated
voltage.

It should be noted that this programmed value must be re-entered every time AC power is
applied to the power supply.

LLS-6300 models require a 1000-ohms-per-volt external programming resistor. The front
panel programmer must be set to 306 volts after the application of input power.

In order to protect any external shorting contact made between Rp and -V from seeing
excessive current during a programming-down execution, an internal resistor is econnected in
series with the Rp terminal that limits the maximum peak current out of the Rp terminal to 1
Amp. This resistor will cause a small offset voltage to be present at the output terminals. This
offset voltage will range from approximately +0.05 volts on model LLS-6008, set at 200 ohms
per volt, to +0.5 volts on model LLS-6120, set at 200 ohms per volt. The magnitude of this
offset voltage can be limited by incresing the ohms-per-volt utilized in the application. For
example, on model LLS-6008, the offset becomes approximately +0.01 V, set at 1000 ohms per
volt, and on model LLS-6300 it becomes approximately +0.27V, set at 1000 ohms per volt.
Remote versus local sensing and current limit set point adjustment are as described above under
Constant-Voltage operating procedures.

Programmed Constant Voltage Operation Using a One-To-One External Voltage Source
Referenced to -V. The power supply output voltage can be programmed via an external one-to-’
_one voltage by utilizing the Rp terminal on TB202. The external voltage source should be :
m' connected between Rp terminal (TB202-9) and -V, while leaving -S terminal (TB202-12) .
-~ disconnected (figure 7). In addition, terminals 7 and 8 should be open circuited. .

The external source should be current-limited to no more than 20mA in order to protect
internal components in the LLS unit.

In order to limit peak currents in the Rp terminal to approximately one amp during
programming up and programming down transients, an internal resistor is included in series with
the Rp terminal. Remote versus local-sensing and current-limit set-point adjustment are as
described above under Constant Voltage operating procedures.

OPERATION AS A CONSTANT-CURRENT SOURCE

In this mode of operation, when the load voltage increases, due to changing load resistance,:
to the limit of the front panel constant voltage setting, the power supply crossover circuit will
cause the unit to operate as a constant-voltage supply.

SAFETY NOTICE

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT, OBSERVE THE USUAL SAFETY PRE- v;
CAUTIONS WHEN OPERATING OR SERVICING THE EQUIPMENT TO AVOID SHOCK OR ,
INJURY.

Constant-Current Operation, Internal Programming, Adjustable Voltage Limit. When shipped
from the factory, the supply is ready for use as a constant-voltage/constant-current source with
. automatie crossover. Initial programmed points at power up for constant voltage and constant
£ current are as described in the previous text.

Determine load requirements and select wire size from figures 1 and 2.

IM-LLS-6000 ' A 11
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£ )  After applying power, output current and maximum voltage lxmlt point can be ad]usted to
any desired value via the front panel numerical keypad.

Programmed Constant-Current Operations Using A Zero-to-5-Volt External Source. The power
supply output current-limit can be programmed via an external zero-to-5 volt source by
utilizing the RCP terminal on TB202. The jumper between terminals TB202-3 and -4 should be
removed and the external source should be connected between terminals TB202-4 and -6

(figure 8). Note that terminal 6 is at a voltage slightly higher than that of +V and that any
external source connected to terminal 6 must be electrically isolated from both +V and -V.
Consult your Lambda sales representative or the Lambda factory for applications which require
remote programming from sources referenced to +V or -V. The constant-current operating
point will be directly proportional to the external voltage, with zero output corresponding to
zero programming and full-rated output-current (at 40°C) +2% corresponding to 5 volts
programming. Maximum voltage-limit set-point as described above.

OTHER MODES OF OPERATION

TTL Compatible Remote Turn-On/Turn-Off, A TTL compatible remote turn-on/turn-off
function is available by utilizing terminal 5 of TB202. A TTL low signal (0 to 0.5 Volts) or a
short between terminal 5 and terminal 6 of TB202 enables the output voltage. A TTL high (2.8
to 5 Volts), or open circuit between terminal 5 and terminal 6 of TB202 will cause the output
voltage to go to zero, see figure 9. It should be noted that terminal 6 (common) is at a
potentially slightly higher than +V and any TTL signal must be floated from both +V and -V.

Parallel Operation. The output current capability of LLS-6000 power supplies can be increased
{«by connectmg supplies of the same output voltage ratmg in parallel. The supplies can be
¥ perated in a MASTER/SLAVE configuration by using the circuit shown in figure 10. The
jumper between terminals 7 and 8 of TB202 on the SLAVE unit must be removed, and a
connection must be added from terminal TB202-6 of the MASTER unit to terminal TB202-8 of
the SLAVE unit. In addition, a jumper should be added between TB202 terminals 6 and 10 of the
slave unit. Note that constant-current specifications do not apply in parallel operation.

Series Operation. The voltage capability of LLS-6000 power supplies can be extended by series
operation of two power supplies of equal voltage ratings. A maximum of 500 volts can be
connected between either the +V or -V terminal and chassis ground. Figure 11 shows the
connectlon for this series operation.

Diodes CR , and CRp, which protect the units from carrying excessive current in the event of

one unit not being powered up (i.e. fan not operational), must be capable of withstanding the
maximum rated-current.

For master/slave operation with auto tracking, TB202 terminals 7 and 8 of the slave unit are
disconnected from one another. Also, an external resistor, Rx, is connected from terminal
TB202-10 of the master unit to terminal TB202-9 of the slave unit. The value of Rx is 1600 @
for model LLS-6008, 3600 2 for model LLS-6018, 8000 ¢ for model LLS-6040, 12,000 @ for
model LLS-6060, 24,000 ¢ for model LLS-6120 and 300,000 2 for model LLS-6300. Due to the
existence of certain tolerances, the value of Rx required for perfect tracking may vary slightly
from the nominal values given here. In addition, Rx must be able to dissipate up to 0.04 watts
on model LLS-6008, 0.09 watts on model LL.S-6018, 0.2 watts on model LLS-6040, 0.3 watts on
model LLS-6060, 0.6 watts on model LLS-6120 and 0.3 watts on model LLS-6300.

('"“ Ttilization of Remote.Features and Implications on Output Noise. When various remote fea-
cures of the power supply are utilized (such as remote voltage programming, remote current
programming, remote TTL compatible on/off or remote resistance programming), or when
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i power supplies are utilized in parallel or series combinations, output ripple and noise may be
. .slightly degraded due to high-frequenecy spikes caused by noise radiated thru wires connected to '

terminals 1 through 9. Normally, the amplitude and spectral content of these spikes is such that’
a small decoupling capacitor connected at the remote load-distribution-point will adequately
attenaute any noise pickup. However, in extremely sensitive applications, where spikes cannot
be tolerated, radiated noise emanating from wires connected to terminals 1 through 9 can be
minimized by utilizing high-frequency-rated ferrite noise suppressors on each of the externally
connected signal wires. In order to be effective, these noise suppressors must be physieally
located on the signal wire at a point no further than 3 inches from where the wire connects to
the power supply terminal. These noise suppressors can either be obtained from your local
Lambda sales office or by contacting the factory. Figures 15 and 16 detail the use of these
noise suppressors.

These suppressors are built into the unit for the +S and -S terminals and no external suppressors
are required to minimize noise radiation while using remote sensing.

ADJUSTMENT OF FRONT PANEL OVERVOLTAGE CONTROL

The overvoltage protection circuit provides an adjustable means of shutting down the power
supply if the output voltage exceeds a pre-determined safe value. In the event of an
overvoltage shutdown, the main power oscillator is disabled along with all output bias supplies
and the fan supply. A front panel indicator light will turn on to indicate a fault eondition. Once
the cause of the overvoltage has been determined and removed, the shutdown circuit can be
reset by turning off AC power to the unit via the front panel ON/OFF switch for approximately
. 10 seconds.
- The procedure for setting the overvoltage control is as follows: ;
(The power supply should be removed from associated equipment, be at an ambient temperature
of 25-30°C and operated at nominal line voltage.) -

1. The recommended voltage protection point is 115% of the selected power supply
operating voltage or 1.5 volts above the selected operating voltage, whichever is greater. (If
set too low, load-off transients may cause the overvoltage detection eireuit to trip.)

2. Turn the OV adjust control fully clockwise.

3. Apply AC power to the unit and adjust the output voltage to the desired protection
point. If the power supply does not have adequate output range to reach this point omit steps 4
and 5, and proceed to step 6.

4, Slowly rotate the OV adjust control CCW while monitoring the front panel display.
When the front panel meters go dark and the front panel indicator light comes on, the OV
shutdown point has been reached.

5. The voltage protection point is now set. Turn the unit off for approximatey 10 seconds
to reset the shutdown circuit. When power is switched back on, the initial programmed points
for voltage and current will be as described under POWER UP and FRONT PANEL INITIAL
SETTINGS. :

IM-LLS-6000 13
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£ 6. If the power supply adjustment range is not adequate to reach the desired OV

protection point, proceed as follows:

(a) Adjust the power supply output to the normal operating voltage.

(b) Slowly turn the OV adjust control R501 CCW until the front panel meters go dark

and the front panel fault light comes on.

() Refer to the chart below, select the appropriate volts/turn ratio and turn the OV
adjust control clockwise by the number of turns equivalent to 115% of the operating voltage (or
1.5 volts, whichever is greater) to bring the OV set-point to the proper value.

MODEL

NOMINAL VOLTS PER TURN (OV ADJ)

LLS-6008
LLS-6018
LLS-6040
LLS-6060
LLS-6120
LLS-6300

OPERATION AFTER PROTECTIVE DEVICE SHUTDOWN

e

* _hermal Shutdown. The thermal shutdown circuit will activate if any interruption to normal
cooling airflow occurs (such as a blocked air inlet or fan rotor lockup). When a thermal
shutdown occurs, the main oscillator c¢ircuit will be inhibited, thereby bringing the supply output
to zero and causing the front-panel meters to go dark and fault-indicator to light. In order to
reset the unit after a thermal shutdown, first determine and remove the cause(s) of airflow
interruption, and then remove power from the unit for at least 10 seconds, if the unit has
already cooled down. (If the unit is not cooled down, remove power for up to 2 minutes
immediately after a thermal-shutdown ocecurrence).

Fuse Shutdown. Fuses will blow when the maximum rated current value for the fuses are
exceeded. Fatigue failure of fuses can oceur when mechanical vibrations from the installation
combine with thermally induced stresses to weaken the fuse metal. Many fuse failures are
caused by a temporary condition and replacing the blown fuse will make the fuse-protected

cireuit operative.

NOTE: Power should be removed from the unit before checking or replacing any fuse.

Overvoltage Shutdown. When the power supply output increases above the overvoltage limit,
the overvoltage protection circuit will shut down the main oscillator's operation, thereby
causing the output voltage to go to zero. During voltage shutdown, the front panel meters will
go dark and the fault indicator lamp will be lit. After eliminating the cause(s) for overvoltage,
resume operation of the power supply by turning off the unit for a period of at least 10
seconds. (refer to TROUBLESHOOTING CHART).

)
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MAINTENANCE
GENERAL

This section describes trouble analysis routines, replacement procedures and calibration and
test procedures that are useful for servicing this Lambda power supply. A trouble chart is “
provided as an aid for the troubleshooter. Refer to the section on SPECIFICATIONS AND
FEATURES for minimum performance standards.

PERIODIC MAINTENANCE

The unit should be disconnected from associated equipment and inspected for dust
accumulation due to foreced-air cooling. Inspect every six months or more often if operated in
extremely dusty environments. To inspect the interior of the unit, first connect AC input power
to the unit and then remove the top cover by removing the four serews securing the cover. If
the unit shows any dust accumulation, it should be vacuumed clean in order to assure proper
heat-sink efficiency.

TROUBLE ANALYSIS

Whenever trouble occurs, systematically check all fuses, primary power lines, external
circuit elements, and external wiring for malfunction before troubleshooting the equipment.
Failures and malfunections often can be traced to simple causes such as improper jumper and
supply-load connections or fuse failure due to metal fatigue.

Use the electrical schematic diagram and block diagram, figure 14, as an aid to locating
trouble causes. The schematic diagram contains various circuit voltages that are averages for
normal operation. Measure these voltages using the conditions for measurement specified on
the schematic diagram. Use measuring probes carefully to avoid causing short cicuits and '

damaging circuit components.

CHECKING TRANSISTORS AND CAPACITORS

Check transistors with an instrument that has a highly limited current capability. Observed
proper polarity for PNP or NPN transistors to avoid error in measurement. The forward
transistor resistance is low but never zero; backward resistance is always higher than the
forward resistance.

For good transistors, the forward resistance for any junction is always greater than zero. ,

Do not assume trouble is eliminated when only one part is replaced. This is especially true
when one transistor fails, causing other transistors to fail. Replacing only one transistor and
turning power on, before checking for additional defective components could damage the
replaced component.

When soldering semi-conductor devices, wherever possible, hold the lead being soldered
with a pair of pliers placed between the component and the solder joint to provide an effective
heat sink. ’

NOTE: The leakage resistance obtained from a simple resistance check of a
capacitor is not always an indication of a faulty capacitor. In all cases the _
~capacitors are shunted with resistances, some of which have low values. Only a
dead short is a true indication of a shorted capacitor.

IM-LLS-6000
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‘RINTED CIRCUIT BOARD MAINTENANCE TECHNIQUES

1. If foil is intact but not covered with solder, it is a good contact. Do not attempt to
cover with solder.

2. In some cases, voltage measurements can be made from either side of the board. Use
a needle-point probe to penetrate to the wiring whenever a protective coating is used on the
wiring. A brass probe can be soldered to an alligator clip adapted to the measuring instrument.

3. Whenever possible, use a heat sink when soldering transistors.

4. Broken or damaged printed wiring is usually the result of an imperfection, strain, or
careless soldering. To repair small breaks, tin a short piece of hook-up wire to bridge the break,

and holding the wire in place, flow solder along the length of wire so that it becomes part of the
circuitry.

5. When unsoldering components from the board, never pry or force loose the part;
unsolder the component by using the wicking process described below:

(a) Select a 3/16 inch tinned copper braid for use as a wiek; if braid is not available,
select AWG No. 14 or No. 16 stranded wire with 1/2 inch insulation removed.

(b) Dip the wick in liquid rosin flux.

(¢) Place the wick onto the soldered connection and apply soldering iron onto the
£ Mick.

(d) When sufficient amouht of solder flows onto the wick, freeing the component,
simultaneously remove iron and wick.

NOTE: When dealing with surface-mount technology parts, devices with two leads can
be removed with a pair of tweezers and a soldering iron first by heating both ends of
the device until the solder is melted and then by quickly removing the part with the
tweezers. Replacement first requires pre-wetting the mounting pads with a small
amount of solder and then holding the new part in place with the tweezers. First one
end of the part is heated and then the other end is heated to the point where the solder
melts and flows onto the part, thereby forming new solder joints. Care should be

exercised to avoid damaging the part(s) because of accidental overheating or
mechanical stress.

Removel or repair of SMT devices, which have more than two leads, is best left to SMT
repair stations specifically designed to handle removal and installation of these parts
using special tools and techniques.

TROUBLE CHART

The trouble chart is intended as a guide for locating trouble causes and is to be used along
with the schematic diagram.

The operating conditions assumed for the trouble chart are as follows:

(a) AC power of proper voltage and frequency is present at input terminals.
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(b) Power supply is connected for constant voltage with local sensing.

() Front panel programmed for full seale voltage and currerit unless otherwise noted.

SAFETY NOTICE

DANGEROUS VOLTAGES, DUE TO CHARGED CAPACITORS, MAY EXIST IN THIS EQUIP-

MENT EVEN IF AC POWER IS REMOVED. OBSERVE NORMAL SAFETY PRECAUTIONS

WHEN SERVICING.

Symptom

1. Zero volts DC output
(with front panel programmed
for maximum voltage and
current.)

Additional symptoms

A. OV/OT fault indicatof
light on.

B. Front panel operational.

C. Front panel operational.

5 volts measured from RVP to
common and from RCP to
common. Zero or negative
voltage from IC208 pin 7

to common.

D. Front panel operational.

5V measured from RVP and RCP
to common. Greater than

5V from IC208 pin 7 to

common.

E. Front panel operati'onal

RVP or RCP to common do not
measure 5V.

IM-LLS-6000

TROUBLESHOOTING CHART

Probable Cause

Short eircuit across
output of supply.

Overvoltage fault
Overtemperature fault

Panel not programmed

“properly

1C204, IC205 or
IC208 defective.

1C206, Q202
defective.

CR116, CR117 open.
C103 shorted.

Front panel
cireuitry defective.
F201 open

i

Remedy

Check load connec-

tions. Correct as
necessary.

See manual section on
procedure for settmg
OV adjust.

Check for locked
rotor on fan. Check
for air .inlet blockage.

See manual section on
procedure for pro-
gramming front panel.

Check and replace as
as necessary.

Check and replace as
as necessary.

Check and replace
as necessary.

See section of
TROUBLESHOOTING
CHART referring to
front panel.
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Symptom

Zero output continued:

‘F. Front panel not
operational.

G. Front panel not operational

Ribbon to J202 ok.

H. RVP to common or RCP
#+9 common do not measure
" /. Fan not operational.
Output of bias regulators
1C201 and IC202 not
+/-12V (respectively).
Inputs ok.

1. Same as above, except
inputs of 1C201/202 not
- correct. '

J. Front panel not
operational. F101, F103
‘not blown. No oscillator
waveform at Q102,

K. F101 blown.
F103 ok.

L. F101 or F103 blown.

2. High output voltage,
£ " control of output.

TROUBLESHOOTING CHART (Cont'd)

- Probable Cause

Open circuit at
remote on/off terminal
TB202-5.

IC211 or IC215
defective.

Ribbon cable from
J202 to front panel
is disconnected.

Front panel circuitry

defective.
1C203 defective.

IC201, IC202

‘defective.

C203, 205 shorted.
F201 open.

Oseillator circuit
not operational.

. CR114, CR115, CR118,

CR119 defective.
I1C101 defective,

Q103 shorted.
CR113 shorted.

CR101, C105,
C107 shorted.

Q101, Q102

_ shorted.

Open sense lead.

Remedy

Checkout wiring.
Correct as necessary.

Check and replace
as necessary.

Check and repair
as necessary.

See section of
TROUBLESHOOTING
CHART referring to
front panel. Check
and replace as
necessary.

Check and replace
as necessary.

See below.

Check and replace
as necessary.

Check and replace
as necessary.

Check and replace
as necessary.

Check and replace
as necessary.

Refer to appropriate
connection diagram
and correct as
required.
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Symptom

Zero output continued:

3. Unit cannot be adjusted

to attain rated V  or I, or
minimum output.

4, Unit will not program
down to zero output.

TROUBLESHOOTING CHART - FRONT PANEL

Symptom

1. Front panel display dark.

Power supply operational
(fan running).

Additional Symptoms

A. 5 volts not measured
from pin 3 of IC601
{micro-controller) to
TP2.

B. 5 volts measured from
pin 3 of IC601 to TP2.

2. Panel will not program
to rated output.

IM-LLS-6000

TROUBLESHOOTING CHART (Cont'd)

Probable Cause

Unit out of
calibration.

1C207, Q201, IC213,
IC212, Q205 defective.

Probable Cause

Ribbon cable from
J202 to front panel
disconnected.

Ribbon cable from
J602 to J501

~.disconnected.

1C203 (+5V
Regulator) defective

1C601 defective.

Power supply out
of calibration.

Front panel not
initialized properly.

IC605 (D to A converter),
IC608 (buffer amplifier)
defective.

Remedy

Refer to CALIBRA-
TION PROCEDURES
in manual and re ‘
calibrate unit in the
proper sequence.

Check and replace
as necessary.

Remedy

Check and repair as
necessary. |

Check and repair
as necessary.

Check and repair
as necessary.

Check and repair
as necessary.

Refer to CALIBRA-
TION procedure

and recalibrate unit in
proper sequence.

Refer to chart
below for proper S601
settings. "

Check and replace
as necessary.
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£ '~ TROUBLESHOOTING CHART (Cont.d)

Symptom

3. Panel will not measure
voltage or current properly.

Probable Cause

Power supply out
of calibration.

Front panel not
initialized properly.

I1C605 (D to A con-
verter), IC607
(switched capacitor
interface). 1C609
(current signal

~amplifier), IC610

(measurement com-
parator) defective.

Remedy

Refer to CALIBRA-
TION procedure and
recalibrate unit in
proper sequence.

Refer to chart below
for proper S601
settings.

Check and replace
as necessary
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£ - FRONT PANEL INITIALIZATION - 8601 SWITCH SETTINGS

MODEL S601 BIT
| 1 2 3 |4 |5 |6 7 8 |9 | 10

LLS 6008 OFF | OFF | OFF | ON |ON | OFF |ON | OFF | * | *

LLS 6018 ON OFF | OFF [ON [ON |ON |ON [ON |[* | *

LLS 6040 OFF | ON | OFF | OFF |ON |ON |[OFF|ON | * | *

LLS 6060 ON ON | OFF | OFF | OFF | OFF | OFF [ ON | * | * |
LLS 6120 OFF | OFF |ON |ON | ON | OFF | OFF | OFF | * | *

LLS 6300 ON OFF |ON | OFF [ON |ON |ON |ON |* | *

*Bits 9 and 10 should be on for all models except during
calibration of the front panel, when they both should be off.

PERFORMANCE CHECKS

. Checks With Constant Voltage Operatlon. Check the ripple and regulation of the power supply
ﬂ - using the test connection diagram shown in figure 12. Use suggested test equipment or v
equivalent to obtain accurate results. Refer to SPECIFICATIONS AND FEATURES for
minimum performance standards.

Load regulation can be checked by varying the load from no-load to full-load while
monitoring the output voltage. Line regulation can be measured by varying the input with a
variac between low line and high line while observing the output voltage. Good technical
judgement should be observed in the routing and layout of test leads to minimzie AC pickup.

Output ripple should be measured directly at the power output terminals of the power
supply. A 20 MHz bandwidth oscilloscope should be used. In order to minimize pickup from
close proximity radiated fields, the length of the ground wire on the scope probe should be
minimal. A true RMS voltmeter similar to a FLUKE 8920A should be used to measure RMS
output ripple.

‘Checks With Constant Current Operation. Check the regulation of the power supply using the
test connection diagram shown in figure 13. Refer to SPECIFICATIONS AND FEATURES for
minimum performance standards.

Load regulation can be checked by switching from a short-circuit to a maximum-output
voltage condition while monitoring the output current through a current-measuring shunt. Line
regulatxon can be measured by varying the input line with a variac while monitoring the output
current via a check-measuring shunt. In order to measure the relatively small regulation signal,
a shunt of sufficient large voltage drop should be used.

f‘\ Constant current RMS ripple should be measured by connecting a true RMS voltmeter
" ' aecross the current measuring shunt. A low-pass filter comprised of a resistor and capacitor may
be required to filter out high frequency noise spikes due to shunt induetance and pickup.
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£ OWER SUPPLY CALIBRATION PROCEDURE

The following is a list of calibration controls located within the LLS-6000 power supply:

‘R202 Vo(min) adjust
R223 Vo(max) adjust
R204 Io(min) adjust
R264 Io(max) adjust
R210 Vo(meas) adjust
R623 Io{min) meas adj
R634 Io(max) meas adj

Calibration of R202 must always be performed together with that of R223. Calibration of
R204 must always be performed together with that of R264. Calibration of R632 must always
be performed together with that of R634.

Before performing any calibrations, the power supply must be removed from associated
equipment and must be at an ambient of 25 to 30°C. Unit must be wired in local sense with
internal programming, figure 3, and must be operating from a nominal AC line.

Calibration of Qutput-Voltage-Range Controls R202 and R223.

1. With no load on the output of the power supply, program the front panel voltage
programmer for zero.

; 2. While monitoring the output voltage with an external DVM, adjust R202 so that A\
* etween -.01 and 0 volts.

NOTE: In certain applicatiosn it may be desirable to have the minimum
output less than zero volts. This can be achieved by adjusting R202 CCW
until the minimum output goes down to the desired value, with a -0.1V
absolute minimum.

3. Program the front panel voltage programmer for the rated output voltage of the
supply. '

4. Adjust R223 until the output voltage monitored from +V to -V with an external DVM
indicates the rated output voltage of the supply +/-.01 volts.

5. Seal R202 and R223 with RTV sealant.

Calibration of Qutput-Current-Range Controls R204 and R264.

1. With no load on the output of the power supply, program the front panel current
programmer for zero.

2. Apply a short-circuit through a measurement shunt connected across the output of the
supply, figure 13.

3. Adjust R204 until the measured output current measured via the external shunt is
between -0.01 and +0.01 amps.
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4. Program the front panel current programmer for the rated 40°C output current of the
supply.

Note: Some value of output voltage must be programmed to produce output current.

5. Adjust R264 until the monitored output current measured via the external shunt is the
rated 40°C current of the supply +/-.01%.

6. Seal R204 and R264 with RTV sealant.

Calibration of Vo(meas) adjust_RZlo.v

1. With AC power removed from the supply, set bits 9 and 10 of S601, located on the
front panel P.C. board F, to the OFF position.

2. Apply power to the uhit. Program for rated output voltage with no load connected at
the output.

3. Adjust R210 until the reading presented by the front panel voltmeter corresponds w1th
that of an external DVM connected from +V to -V..

4. Remove power to the supply. Reset bits 9 and 10 of S601 to the ON position. Seal
R210.

Calibration of Io{min) measure R632 and Io(ma'x) measure R634,

1. With AC power réemoved from the supply, set bits 9 and 10 of 5601 located on front
panel P.C. Board F, to the off position.

2. Apply power to the unit. With no load connected at the output, monitor the voltage
between test points TP1 and TP2 located at the top of front panel P.C. Board F. Adjust R632
(potentiometer located closest to the top of the P.C. Board F) so that the voltage between TP1
and TP2, as measured with an external DVM, is between +0.01 and -0.01 volts. Seal R632.

3. Apply a short circuit across the output terminals of the supply through a current
measurement shunt.

4. Program the supply for rated voltage and rated current.

5. Adjust R634 so that the reading presented by the front panel ammeter agrees with that

of the external shunt. Seal R634.
6. Remove power to the unit. Reset bits 9 and 10 of S601 to the ON position.
SERVICE

When additional instructions are required or repair service is desired, contact the nearest
Lambda office where trained personnel and complete facilities are ready to assist you.

Please include the power supply model and serial number together with complete details of

the problem. On recelpt of this information Lambda will supply service data or advise shipping
for factory repair service.

IM-LLS-6000
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£ All repairs not covered by the warranty will be billed at cost and an estimate forwarded for
approval _before work is started.

PARTS ORDERING
Standard components and special components in the Lambda power supply can be obtained
from the factory. In case of emergency, critical spare parts are available through any Lambda
office.
The following information must be included when ordering parts:
1. Model number and serial number of power supply and purchase date.
2. Lambda part number.

3. Description of part together with circuit designation.

4. If part is not an electronic part, or is not listed, provide a description, function and
location of the part. '
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TB202

18202 :
o rvP | X1 ]
ﬁaRVP\ @.:] @
: - GA
1A rep | XT7]
rReP | X ] @
O} ON/OFF @j
ON/OFF ®:l coM| &)
CoM| (B ®]
@
j RpI®
Rp|® +5|©
+8 ] +LS| T4
+Ls| @) =S\ @7
-5 @_ -LS @__J.-xu
(e
ol #VIORT Loap
~ LOAD -viO )
-V Q S TB20I
TB20! x [
I GND !
GND | —
e =
NOTE:
NOTE : % FOR POSITIVE GROUND, DISCONNECT JUMPER

FROM -V TO GND AND RECONNECT FROM

% FOR POSITIVE GROUND, DISCONNECT JUMPER
+V TO GND.

FROM -V TO GND AND RECONNECT FROM

+V TO GND. %% A 2.5MF,ELECTROLYTIC CAP. MAYBE REQUIRED .
Migure 3. Local Sensing Connection. Figure 4. Remote Sensing Connection.
S TB202 TB202 :

RVP_ % RVP ] %_
- FLOATING A FLOATING
RCP' @] +| 4 REMOTE RCP | @:] + | REMOTE
MO > i
ON/OFF|
ON/OFF @-] (0-5V) @j (0-5V)
coMm %: CoM %
Q- OH
Rp|® RPI®
+5 @ +S1| (o
+Ls 5-—_] | @
-S| @ G
-Ls u@—j -Ls| @2
+v O +V
~ LOAD N LOAD
iy -V O W
TB20! i 820l | |
GND | GND Jl
N m N

(A) LOCAL SENSING (B) REMOTE SENSING

NOTE:
£ % FOR POSITIVE GROUND, DISCONNECT JUMPER FROM -V TO GND AND
RECONNECT FROM +V TO GND.
%% A 2.5MF ELECTROLYTIC CAP MAY BE REQUIRED.
Figure 5. Programmed Constant Voltage Using a Zero to 5V External Source
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www.valuetronics.com




o202
b Rv{%’_’j
RCP:%
ON/OFF| (5
coM| X
@
Rp| @
+S
+Ls|OH
-S @
NI E)
+v | O
PSS LOAD
TB20! 1
GND |

(A} LOCAL SENSING
NOTE:

TB202

RVF’:l 8:[
RcP] 83
ON/OFF| (5)-
cCoM 83
&L
Rp @
+51{(0 !
+LS 8-—‘1‘4.** :E+x-)e
-s|® 2
LS @ <
+: g\\ LOAD
TB20! )
I3
GND '
e

(B) REMOTE SENSING

% FOR POSITIVE GROUND, DISCONNECT JUMPER FROM -V TO GND AND

RECONNECT FROM +V TO GND

~ .
TB202
[0}
RVP
Ngj
RCP ]
N@]
ON/OFF| (5
coM @}:]
@
Rp|®
+S ]
+Ls (A
-si® *+ 1/ PROGRAMMING
=~ VOLTAGE
-Ls|®
+v
Q><———- LOAD
VIS N
TB20I ™
GND __;
e

(A) LOCAL SENSING
NOTE :
L - RECONNECT FROM +V TO GND.

%% A 2.5UF ELECTROLYTIC CAR MAY BE REQUIRED.

Figure 6. Programmed Voltage Using an External Resistor.

TB202
RVP ] %3
RCP] %:]
ON/OFF| (B
CoM @]
@
RPI@
+S1iQo
P73
+LS| (D% X PROGRAMMING
-s|® T VOLTAGE
-Ls|®
+V
~ LOAD
v _Q_ \W
TB20I I
*
GND _J|
N

(B) REMOTE SENSING

% FOR POSITIVE GROUND, DISCONNECT JUMPER FROM -V TO GND AND

*¥*% A 2.5MF, ELECTROLYTIC CAP MAY BE REQUIRED .

Figure 7. Programmed Voltage Using an External Voltage Source Referenced to -V.
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78202

©O®0)
L

L
Nt

ON/OFF
COM

! REMOTE

z. PROGRAMMING
VOLTAGE
(0-5v)

|

Rp
+s
+LS
=S
-Ls

GIOIOIICIS)

00O
|

+V

~ LOAD

[eXe]

-V

@

S
L___7

X

GND

NOTE:

% FOR POSITIVE GROUND,DISCONNECT JUMPER
FROM -V TO GND AND RECONNECT FROM

+V TO GND.

78202 ALTERNATE
—
RVP 83 : 1 oFF
RCP ] %_:] @——‘JON
ON/OFF | (B) T
-] sienaL
com %_ FLOATING
LOGIC 0=0N
O 9% o
Rp @
+S
+L3 @_:I
-S| (@
-Ls @j
i N LOAD
Vi 3
TB20!
GND = _}
NOTE :

% FOR POSITIVE GROUND, DISCONNECT JUMPER
FROM -V TO GND AND RECONNECT FROM
+V TO GND.

Figure 8. Programmed Constant Current with a Figure 9. TTL Compatible Remote
) Zero to 5V External Source. On/Off.
' S unT#2 A
(SLAVE) Y
TB202 (MASTER) TB202
1< 10
RVP RVP
J %}] . %3
rCP | RCP
~ @_] ~ @_j
ON/OFF @—] ON/OFF @:]
com|(eX com| ©=
@ @']
®
Rp|@| Re|®
+5| (0 +S :]
+Ls|@ +LS | (A
-s|(@® -3 ®j
- -LS
<{©) ©
1 * ] *
O + 10 LOAD
-V O * -V O ¥*
TB20! 820!
GND /SB GND i
£ NOTE: % VOLTAGE DROP ON THESE WIRES SHOULD BE BALANCED
' ' ' 'TO PROVIDE FOR PROPER CURRENT SHARING.
Figure 10. Parallel Operation.
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RVP 8 RVP %
UNIT # | UNIT 3|
( MASTER) ch (MASTER) o
ON/OFF (5)— ON/OFF
com (&) com (&)
® (®
Rp (9 Rp ®
+5 (© +5 (197 %%
+LS () . +LS ()—T+
-s @<z X s @ |
-LS @—*j;(_ -LS @_T**
v O\j ACRA +V O\T A CRA
-V O - O ]
oND Og— ——- GND;},_i‘J
. RVP% RVP% ] )
£  UNIT#2 G) UNIT#2 © Rx
' (SLAVE) RCP = (SLAVE) RCP @
ON/OFF (5)y— ON/OFF
CoM LOAD com(s) LOAD
Rp ® RP®
+5 (© 45
+Ls () +LS (1D
-5 (@ -s @+
-Ls (3 -LS BT %%
+V '
+V Oﬁil N
N %kCRB 3 lfCR
iy l -V T "~
GND GND I
— — X — %
{A) LOCAL SENSING {B) REMOTE SENSING

NOTE: % MAKE ONLY ONE GROUND CONNECTION FOR SERIES COMBINATION.TO CHANGE
GROUND AS SHOWN,REMOVE JUMPER FROM -V TO GND AND RECONNECT
AS DESIRED.
¥% A 2.5UF ELECTROLYTIC CAR MAY BE REQUIRED.

Figure 11. Series Connection.
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ol B

VARIAC

85-132VAC
OR
170-265VAC

1 DIFFERENTIAL,
RVP o VOLTMETER
& |
RMS
ON/OFF (5) VOLTMETER
com (&) |
37|
®
3Ci
Rp () | 05CILLOSCOPE
+S (9
+LS D
-5 @
-LS ® l
+V Q/—;— A\ o5
——" 9,
-V AMMETER LOAD
|k
GND =
/i | NOTES:
[. PERFORM CHECKS WITH LOCAL

SENSING CONNECTION ONLY.

% MEASUREMENTS CAN BE PERFORMED
WITH NEGATIVE GROUND,POSITIVE
GROUND OR NO GROUND.

Figure 12. Test Connections for Constant Voltage Performance Checks.

I_' _____ ™

|
: RVP %—__] |

©
| ReP | DIFFERENTIAL
! ON/OFF (35— | VOLTMETER
i com l
; 10K
| @ | T | e
| Rp @ | . VOLTMETER
+S (o)
| +Ls i
| el
| Ls ®— |
| |
T e )
-V

| : | LOAD
| " J
| GND

EL,

+O
N

VARIAC

85 -132VAC
OR
170-265VAC

NOTES:
I. Rg SHOULD BE CHOSEN TO DELIVER
AT LEAST 100OMV AT RATED CURRENT,
% MEASUREMENTS CAN BE PERFORMED

WITH NEGATIVE GROUND,POSITIVE
GROUND OR NO GROUND.

Figure 13. Test Connections for Constant Current Performance Checks.
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AC
INPUT
PRIMARY
EM! ON-OFF INRUSH UNDER-
FILTER [ Switch M LIMIT ™ voitace
LOCKOUT
RECTIFIER s
lamp| FILTER
CRIOI CAPS
Cl05, CIO7
| !
POWER
SEC. POWER MAGAMP BIAS
@mm{ TRANSFORMER <-+ <@g OSCILLATOR |3/ TRANSFORMER
RECTIFIER T201 SRiot Q101,102 T102
TIO!
~ | ]‘
“FAST"
QUTPUT LOOP
FLTER [ amPLIFIER *———@ '
SLowW" Y
CC PROGRAM
LOOP
GEN. SECONDARY
SHUNT  —p 8 ERROR UNDERVOLTAGE.
AMPLIFIER [¢ LOCKOUT
B .
CV PROGRAM REG +12
ACTIVE GEN. BIAS —>
PRELOAD & ERROR RECTIFIERS [®REG+5VvDC
AMPLIFIER ¢ BFILTERS L pREG~-2
"SLOW" LOOP
DC OUTPUT
FRONT 4—REG +12VDC
PANEL :
»{PROGRAMMERS|®—REG - 12vDC
p{ SGMETER |¢—REG+5VDC
—~
Figure 14. Block Diagram
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@
n
Q
n

|~ %% rlo-58v

— — SOURCE
%2% ‘
X%
oo XXX L 0-5v

| ~AAARRR SOURCE

@0eOEEE O

TTL
SIGNAL

\\\ **T %LOAD

[® @H?@@@@

-
Q) M
Z N

~
\——-—-——

5o
Lot

(A} REMOTE VOLTAGE PROGRAMMING (PIN2},REMOTE CURRENT PROGRAMMING
(PIN 4), REMOTE ON/OFF (PINS 5,6), REMOTE SENSE.

P
o
n
Q
[3%]

*HH

00RO
[T 0O

g
I

EEE
2

oo
=< N
S o

-/

*

i
|
|
S e —

(B} REMOTE RESISTANCE PROGRAMMING (PIN 9},
REMOTE SENSE.

NOTE: % FOR POSITIVE GROUND DISCONNECT JUMPER FROM —V TO GND AND RECONNECT
FROM +V TO GND.

¥X% A 2.5UF ELECTROLYTIC CAP MAY BE REQUIRED.

%¥% NOISE SUPPRESSOR IS 8 TURNS ON FAIR RITE PRODUCTS CORP. CORE NO. 5961001103
£ AND 1S CONNECTED WITHIN 3" OF POWER SUPPLY TERMINALS.

Figure 15. Application of Noise Suppressors in Remote Application Where
Extremely Low Noise is Required
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UNIT # 2

(SLAVE) Y
TB202 (MASTER) TB202
— B20:
RVPj %:] RVPi 83
Rep ] %:] Rep 83
ON/QFF @-] ON/OFF @:‘
com|EX com| &)
@) @ * %%
e :]
Rp|® Rel®
+s| @ +s ]
+Ls|@® +LS| @A
-5 @ -3 @-j
-5 ® -Ls| @A
L) Il
) = ] *
V10 O LOAD
v O -v|oHE
820! 7820
GNDE GNDg
(A} PARALLEL OPERATION
RVP% RVP %]
UNIT 3 1 UNIT #1 3
{ MASTER) € (MASTER)
RCP RCP
ON/OFF (8) ON/OFF (3)
coM (s coM (&)
® ®
Rp ® Re (®
+5 © +3 .ﬁ **
+LS Q) +LS +
-8 Rx -S @éﬁ‘—_‘
-Ls @, ~LS @—Txx
:‘X O\\ ACRA ‘:\‘/’ 8\1 1o
1
GNDS?;; - oND (O— — X
RVP%] RVP
UNIT #2 o), UNIT3#2 ®
(SLAVE}  RCP {SLAVE) RCP
S
ON/OFF () ON/OFF (5)
wg| | | T || R
® @
KX
Rr O * N
+35 (9 +s(©
+Ls @ +HS @)
-5 @ -3 %+
-Ls @ -LS @ %%
+v Os— v Os—
\ﬁ #CRB N ACRB
GND v O ! GND -V !
EV’H_ ) —_=

(A} LOCAL SENSING

NOTE : ¥ MAKE ONLY ONE GROUND CONNECTION FOR SERIES COMBINATION. TO CHANGE GROUND AS

(B} SERIES OPERATION

(B) REMOTE SENSING

SHOWN, REMOVE JUMPER FROM -V TO GND AND RECONNECT AS DESIRED.
¥% A 2.5UF ELECTROLYTIC CAP. MAY BE REQUIRED.

%*%% NOISE SUPPRESSOR IS 8 TURNS ON FAIR RITE PRODUCTS CORP. CORE NO. 5961001103

AND 1S CONNECTED WITHIN 3" OF POWER SUPPLY TERMINALS.

Figure 16. Application of Noise Suppressidn in Parallel and Series
Operation Where Low Noise is Required.
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