New high-stability, low-noise silicon semiconductor
devices and advanced solid-state circuit technology
are the basis for this unusually stable voltage reg-
ulator.

The improved performance of the Model 2005 per-
mits dial readout of the output voltage to five places.
Interpolation of the last place is provided by a poten-
tiometer with a resolution of 10 microvolts.
Conventional, more complex chopper techniques for
DC amplifier stabilization are avoided by maintaining
critical amplifier stages and a specially processed
zener diode voltage reference in a temperature-con-
trolled oven.

The design simplicity results in a low-cost unit, half
the size and weight of comparable instrumentation.

Design Features of the Model 2005P

+ Calibrated decade voltage readout to four signi-
ficant figures at outputs below 10 volts, to five
significant figures above 10 volts. Interpolation
of the last place is provided by a potentiometer
with 10-microvolts resolution.

+  Provisions for rear-panel zero calibration (may
be used to offset lead drop during remote sens-

ing).
+ Adjustable current limiting.
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Self-restoring electronic overload and short-cir-
cuit protection. ]

All silicon-semiconductor regulator system.

Critical semiconductors and components main-
tained at constant ambient in temperature-con-
trolled oven.

Accurate remote programming at 1000 ohms-per.
volt.

Front and rear access to output terminals.

100 hour pre-aging of power supply before test
and calibration. Individual calibration data fur-

nished with each unit.

Line and load circuits separately fused. Acces-
sible at rear. Performance specifications based
on anticipated ratings after 5 years service.

“Controlled-Parameter” semiconductor program
insures long life expectancy. Features “controlled
avalanche” silicon rectifiers and power transis-
tors, pre-aged zener voltage references and tran-
sistors, noise-testing techniques for establishing
predictable device reliability, derating to 50%

of rated voltage and current, etc.

Modular package construction suitable for rack
mounting. Single or dual mounting in 5%,"x 19"
panel. See Cat. RPA-62 for rack panel adapters.

| POWER DESIGNS PACIFIC, INC.
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| ELECTRICAL SPECIFICATIONS

OUTPUT -0to 20 VDC, continuously adjustable, at 0 to
500 MA.

INPUT -105 to 125 V, 50 to 440 Hz, 40 W max. (including
oven heater).

CALIBRATION AND ACCURACY -Two dual, concentric,
decade switches provide dial readout to four places

A 1-MV range, single-turn potentiometer permits inter-
polation of the last place. This potentiometer has a
resolution of 10 uV. A toggle switch extends the range
of the dial readout from 10 to 20 V, without affecting
resolution or accuracy (five-place readout). An illumi-
nated indicator identifies the range in operation.
REGULATION -Output voltage change less than 100 uv
(at sense connection points) for line or load variations
over the operating range.
RIPPLE AND NOISE -Less than 100 uV peak-to-peak.
SOURCE IMPEDANCE -Less than 0.2 milliohm at DC, 0.04
ohm at 20 KHz, 0.5 ohm at 1 MHz.
RECOVERY TIME -Less than 10 usS to return to within
250 uV or 0.005% (whichever is greater) of the set
voltage for a 10% to 100% step change in rated
load; less than 40 usS to return with 100 uv.
OPERATING TEMPERATURE RANGE -15 to 4 °C ambient;
0 to 60 °C ambient with reduced accuracy.
TEMPERATURE COEFFICIENT -DC output voltage change
less than 0.001% or 50 uV (whichever is greater) per
°C over the range of + 15 to +45 °C; less than 0.002%
or 100 uV (whichever is greater) per °C from 0 to + 15
°C and +45 to +60 °C.
STABILITY —Better than 0.001% + 100 MV/8 hrs.; better
than 1 MV/wk (at constant ambient temperature, load
and line voltage, after warmup).
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with an accuracy of 0.1% + 1 MV at outputs below 10 V.

OUTPUT TERMINALS -Three front-panel binding posts and

rear-panel barrier block. Either positive or negative
output terminal may be grounded.

METER —Front-panel volt-ammeter permits monitoring out-
put voltage or current with an accuracy of +2%.

REMOTE SENSING -Two terminals on rear-panel barrier
?Ioc(:jk are provided for remote sensing of voltage at the
oad.

REMOTE PROGRAMMING —Rear terminals are provided for
remote programming of the output voltage at 1000
ohms-per-volt. Accuracy of programming is better than
0.01% of value of resistance (including connecting
leads).

CURRENT LIMITING -The output current can be limited
to any value from 0 to 500 MA by a front-panel control.
A push-button permits easy adjustment without the
need for shorting the output terminals.

MECHANICAL SPECIFICATIONS

DIMENSIONS -8 3/8” x 4 3/4" x 8-15/16"

WEIGHT -9 pounds

FINISH ~Brushed anodized aluminum panel with etched
black lettering. Dust cover finished in blue enamel;
chassis and bottom plate, golden indite.
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PRECI SI ON DC POWER SOURCE MODEL 2005
SECTION 1

GENERAL DESCRI PTI ON
13. DESCRI PTI ON

The Model 2005 is a precision DC power source designed to
supply an extrenely stable 0 to 20 volt, O to 500 mlliai npere output.
The instrunment conbines the accuracy of a precision calibrator with
t he power capability of a general -purpose regul ated supply.

Two dual, concentric decade swtches provide a digital readout
of the selected output voltage to within 0.1%+1 mllivolt of the
selected value. A 1-mllivolt range, single—turn potentioneter permts
interpolation of the last place. This potentioneter has a resol ution
of 10 mcrovolts. A toggle switch selects the range of the dia
readout; either fromO to 10 volts, or from 10 to 20 volts.

_ The out put voltage of the supply may be renotely ﬁrogranned
with the sanme accuracy, using an external resistance. The supply

al so includes provisions for renote sensing of the output voltage at
t he | oad.

Conmpact and |ight, the power source is self-contained in a
portabl e heusi ng designed for bench use. The nodul ar construction
of the Model 2005 mekes it suitable for rack nounting. Panel adapters
are avail able for nmounting one or two units in a standard 19—+nch
rack having a panel height of 5 1/4 inches.

1-2. ELECTRI CAL SPECI FI CATI ONS
Refer to Table 1 for a conplete list of electrical specifications.
1-3. MECHANI CAL SPECI FI CATI ONS

a. Donensions : 83/8 inches wde by 4-3/4 inches high by
8-15/16 inches deep behind the front panel.

b. Wight : 9 pounds.
c Finish : The panel is finished in brushed al um num and has

etched bl ack lettering. The housing is finished in blue—gray vinyl
enanel. The chassis and bottomplate are gold iridite.
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TABLE 1. ELECTRI CAL SPECI FI CATI ONS
Par anet er Val ue

Qutput 0 to 20 volts DC, continuously adjustable,
0O to 500 millianperes

I nput 105 to 125 volts, 50 to 440 Hz, 40 watts
(noni nal)

Regul ati on DC voltage change |l ess than 100 nmicrovolts for
line variations of +10% or |oad vari ations
of 100% (at sense | ead connection points)

Ri ppl e and Noi se Less than 100 mcrovolts peak-to-peak
Source | npedance Less than 0.2 nilliohmat DC, 0.04 ohm at
20 KHz, 0.5 ohmat 1 MHz
Recovery Tine Less than 10 microseconds to return to within

250 microvolts or 0.005% (whi chever is greater)
of the set voltage for a step change in

rated load (1 mcrosecond rise tinme) of 10%
to 100% or 100%to 10% |ess than 40 micro-
seconds to return to within 100 microvolts

Stability Better than 0.001% +100 nicrovolts per 8 hours;
better than 1 mllivolt per week (at constant

line, load and anbient tenperature after

war m up) .
Tenperature DC out put voltage change | ess than 0.001% or
Coef fi ci ent 50 microvolts (whichever is gr8ater) per °C

over the range of +15 °C to +45 °C, |ess t han

0. 002% or 100 m crovolts §whichever is
greater) per0 °C from°C from0O °Cto +15 °C
and from+45 °Cto +60 °C

Cali bration Accuracy Better than 0.1% +1 nmillivolt

Current Linmiting O to 500 millianperes continuously adjustable
by a front panel control. A front panel
push button pernits easy adjustment w thout
shorting the output termninals.

Qut put Termi nal s

Front Panel Thl{ee i nsul a{ ed bi ndi ﬂ? pg%tdsckgrsspgsbtrb

ve
out put, negative oufp un

d
Rear Panel Screw terminals on amolded barrier block for

positive output, negative output, chassis _
ground, renote voltage progranm ng and renote
sensi ng.

Renot e Sensi ng Two terminals are provided on a rear panel

barrier block for renpte sensing of the
vol tage at the | oad.
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Par anet er

Renot e Progranm ng Rear pane

Met eri ng

Circuit Protection

I ndi cat or Lanps

AC Lanp

OVEN Lanp

+10 V Lanmp

645
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Speci ficati ons

barrier block termnals are

provi ded for renpte progranmm ng of the
out put voltage. The ratio of the program
nmng resistance to the output voltage is
1000 ohns per volt. The progranm ng

accuracy is better than 0.01% of the
resi stance value, including the resistance

of the programming | eads.

Front panel volt—ammeter pernits nonitoring
out put voltage or current with an accuracy
of £2% of full scale.

NOTE: This accuracy is considerably |ess
than that of the power source.

The AC Iline and DC load circuits are
separately fused. The fuses are accessible
at the rear of the unit.

Lights when AC toggle switch is set to ON
and power is applied to the unit.

Li ghts when AC input is applied and oven
heater is energized (operates even when
AC toggle switch is turned off). Lamp
cycles on and off as oven nmi ntains
constant tenperature environment for
critical conponents.

Li ghts when RANGE switch is set to 1020V

position to indicate that output is 10
volts plus the dial readout.

13
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SECTI ON 2
| NSTALLATI ON AND OPERATI ON
21, | NSTALLATI ON

a. Laboratory Bench . The Mbydel 2005 is a portable unit designed
for bench use. No preliminary processing or special unpacking procedures

are required. The power source is ready for operation as shipped from
the factory.

b. Rack Mounting . Panel adapters are available for nounting
one or two units in a standard 19-inch relay rack. Hardware kits are
provi ded with each panel adapter. The power source is fastened to
the rear surface of the adapter with the black anodi zed rivnuts in
each corner of its front panel. If the rubber bunper feet interfere
with the assenbly of the equipnent to the rack, they may be renoved
by di sassenbling the bottom plate of the power source and unscrew ng
t hem

2-2. OPERATI ON

a. Operati ng Procedures:

(1) Ensure that the power source is turned off and the
shorting| i nks are connected between the follow ng
rear-panel termnals: DC+ and S+; S+ and RV, and

s-and DC-.
(2) Set the CURRENT LIMT ADJ control fully clockwi se.

(3) Connect the AC line cord to a source of 105 to 125
volts, 50 to 440 Hz.

NOTE

The OVEN indicator will nornmally |ight as soon as

line voltage is applied to the unit, even when the

power source is turned off. The indicator wll

remain lighted until the oven reaches operating
tenperature (approxinmately 10 m nutes). The indicator
will cycle on and off as the oven maintains a constant—
tenperature environment for critical circuit conponents.

(4) Read the information in paragraphs b through e
to connect for renote sensing, series operation,

renote progranm ng of the output voltage, or current
[imting.

(5) Set the AC switch to ON.

645 21
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(6) Set the output voltage to the desired value, using the
front panel dials. Set the VERNIER control to zero if
interpolation between 1 nmillivolt steps is not desired.

(7) Connect the DC+ and DC- terminals (on the front or rear

panel) across the load. |If desired, connect the positive
or negative output term nal to ground.

b. Sensing . The regulator circuit maintains the potential between

t he sense | eads (S+ and S-e) at the set output voltage. Wen these |eads
are connected to'the positive and negative output termmnals, the power

source is connected for local sensing. Wien the sense | eads are connected
to the | oad, the source is connected for renote sensing. Renpte sensing

is used when an appreciable voltage drop is anticipated in the |eads
connecting the positive and negative output termnals to the | oad. The
Model 2005 is connected for | ocal sensing when shipped fromthe factory.
For renote sensing, proceed as follows:

(1) Renopve the shorting links from between the rear panel DC+
and S+ termindsand from between the DC- and S terminals.

(2) Connect the DC+ and DC—I eads across the | oad.

(3) Connect the S+ and S—leads to the positive and negative
sides of the |oad, respectively. Run the sense | eads as
a tightly twi sted, shielded pair. Connect the shield to
the G (chassis ground) terninal to mninize output ripple

(4) Turn on the Mbdel 2005.

c Series COperation . As many as four Mdel 2005 units may be con-

nected in series to provide up to 80 volts. Connect the positive DC

output termnal of one supply to the negative output termnal of the next,
in the same manner as connecting batteries in series. The ground terninals

on all units may be left floating or they may be tied together and con-
nected to either the nost positive or nbpst negative output termninal.

To insure optimum vol tage regul ati on, disconnect the shorting
i nks between all S+ and DC+ output terminals except those at the npst
positive potential. Then connect junper wires between each S+ term nal
and the S- ternminal on the next nore positive power source. In this way
the voltage drops in the | eads connecting the power sources will be
conpensated for by the regulator circuits of the individual units. For
renote sensing, proceed as directed above, except connect the nost posi -
tive and npbst negative S+ and S- | eads across the | oad.

d. Renot e Vol tage Programming . The out put voltage can be programed
remotely by an external fixed or variable resistance. Proceed as foll ows:

(1) Turn off the power source, set all output voltage controls
to zero and set the RANGE switch to 0 —10V.

(2) Renopbve the shorting link frombetween the rear panel RV
and S+ termnals.
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(3) Select a programm ng resistance by multiplying the
desired out put voltage by 1000 (the progranmm ng constant
is 1000 ohns per volt). A constant current of 1 mlli-
anpere will flow through this resistance, and its wattage
rati ng shoul d be chosen to mnimze drift due to heating.

(4) Connect the external programr ng resistance between the
RV and S+ terminals using twi sted, shielded wire. Connect
the shield to the G (chassis ground) ternminal to mnimze

out put ri pple.
(5) Turn on the power source.

CAUTI ON

| F THE REMOTE PROGRAMM NG CONNECTI ONS ARE OPENED WHILE THE
SUPPLY | S OPERATI NG, THE OUTPUT VOLTAGE W LL RI SE SLI GHTLY
ABOVE THE SET VALUE. WHEN A SWITCH ISUSED TO SELECT

RESI STORS FOR OQUTPUT VOLTAGE PROGRAMM NG, | T SHOULD HAVE
SHORTI NG TYPE CONTACTSTO AVA D VOLTAGE SPI NES.

e. Current Linmiting : The maxi mum output may be linmited to a
val ue bel ow 500 millianperes as follows:

(1) Turn on the power source and set the neter switch to MA

(2) Depress the CURRENT LIMT SET button and adjust the
CURRENT LIMIT ADJ control until the meter indicates
t he maxi mum desired output current. Rel ease the
CURRENT LIMT SET button.

645 2.9
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SECTION 3
PRINCIPLES OF OPERATION

3-1. GENERAL

TheModel 2005 is a highly accurate, series regulated, DC voltage
source. Basically, it consists of a full —-wave rectifier circuit, a

series regulator circuit and a current limting circuit.

The series reqgulator circuit is essentially an electronically
vari abl e resi stance interposed between the unregul ated source and the
| oad. The resistance value is controlled by an anplifier which conpares
the source output voltage with a reference voltage. The anplifier
adj usts the series resistance to reduce the error signal to zero.

The reference voltage is generated by an internal auxiliary power
source. The error signal resulting fromthe voltage conparison is

anplified andapplied through a driver stage to the series transistor
to vary its effective resistance.

3-2. FULL-WAVE RECTI FI ER OPERATI ON

The full-wave rectifier consists of diodes CRL and CR2. Its out put
is applied through fuse F2 to series regulator transistor QL. The

output of the full-wave rectifier is filtered by capacitor Cl.

3—3. SERIES REGULATOR OPERATI ON

The series regulator circuit consists of differential anplifier b,
anplifiers 4, @ and Q7; driver @ and seriesregulator QL. The voltage
reference for the differential anplifier is zoner diode CR13. A constant

current is maintained through CR13 by transistors (@ and QL0 and zener
di ode CR11l. These conponents are powered by an auxiliary 20-volt supply.

The constant voltage across CR13 is inpressed across the base—
emtter junction of one half of (Bb. Potentionmeter R12 is adjusted to

bi as the base—enitter junction of the input half of Q& to the same
potential. Zener diode CRLO provides a constant collector voltage for

the input section of the differential anplifier. A constant current
for this zoner diode is provided by CR22 andQLO, which are powered by
an auxiliary 20 volt supply.

The differential anplifier, its voltage reference and the transistors
which maintain a constant current through the voltage reference are
| ocated on oven board assenbly Al. The oven maintains these conponents
in a constant-tenperature environment to provide highly stabl e operation

The input to the differential amplifier is appliod froma voltage
di vi der across the supply output. Any change in output voltage changes
the bias on the differential anplifier and, consequently, changes
the collector current on the output half of this stage. This
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changes the drive on anplifiers 4, Q, and. Q7. The changed out put

of Q7 changes the drive of @@, and therefore of seriesregulator Q1
This change in drive on QL is in the correct direction to oppose

any change in the supply output voltage.

For example, if the output voltage tends to increase, the
forward bias on the input stage of the differential anplifier in-
creases. This reduces the collector current of the output half
of this stage, reducing the drive of anplifiers 4, @6, and Q.

The reduced collector current of Q7 lowers the forward bias of
driver 2. The reduced collector current of @ reduces the forward
bi as of series regulator Ql, increasing its effective resistance.
The increased resistance of QL increases the voltage drop across it,
reduci ng the out put voltage.

34. CURRENT—+I M TING CIRCU T

The current—+inmiting circuit consists of transistor B, diode
CR18, and their associ ated conponents. This stage is connected
across the auxiliary 20-volt supply. The current through resistors

R21 and R25 through R27 sets the normal bias on this stage. Poten-
tiometer R27 sets the range of CURRENT LIMT ADJ R25. This poten-
tiometer is adjusted to forward bias transistor B at the current—

limiting point.

When t he output | oad demand exceeds the val ue set by potentio-
nmeter R25, transistor (B conducts heavily. The collector current
of @B, flowi ng through R29, forward bi ases di ode CR18. When di ode

CR18 conducts, it reduces the forward bias of anplifier Q4. This
reduces the drive of the series regulator transistor, lowering the

out put vol t age.

Any further increase in |oad demand further reduces the bias

on 4, further reducing the output voltage. In this nanner, the
circuit will naintain the |oad current at the set value for | oads

down to a short circuit. Wen the output current demand is reduced,
the circuit conditions reverse and the voltage regulating circuits
regain control of the output.
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SECTION 4
MAI NTENANCE

4-1. GENERAL

Under normal conditions, no special naintenance of the Mdel
2005 is required. If servicing is necessary, the information in
this section should be read thoroughly before starting repair or
cal i bration.
4—2. ADJUSTMENT AND CALIBRATION

Make the foll owi ng adjustnents whenever a conponent is replaced
or periodic recalibration is schedul ed:

a. Prelimnary Meter Adjustnent:

(i) Mechanically zero the nmeter using the adjustnment screw
on the front panel.

NOTE
Bef ore conpl eting any nmeter adjustnent, lightly
tap the meter face. This will overcone any pivot

friction and insure proper calibration.
(2 SettheCURRENTLIM T ADJ control fully clockw se.

g’r}we Connect a 40—ohm, 10—watt resistor, in serieswith
a standard ter, across the output of the supply.

(4) Set the AC switch to ON and adjust the output voltage

controls for a convenient reading, approximtely anpere on a standard
anmet er .

(5 Set the neter swtch to MA

(6) Adjust potentiometer R42 (on the board behind the neter)
until the panel nmeter reading agrees with that of the standard ammeter.

b. Zero Voltage Calibration:

(1) Connect a high precision voltneter across the output
of the supply.

(2) Set the RANGE switch to the 0-10V position and the out put
vol tage controls for 0.000 volt output.

(3) Set the AC switchto ON and observe the vol tneter.

adj ust CALI BRATE IBB ee\/r?{tpqc?trfeétdg?s %én?%aﬁeg)ﬁgoygléfil%/él ) for thisreading.

If the adjustnent is beyond the range of R39, proceed as follows:
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@ Set CALIBRATE potentiometer R39tot he mi ddl e of
its range.

(b) Disconnect any junper wiresconnected across re-
sistors R9, R13, R40 and/or R41.

(c) Connect junper wires, in various conbinations,
across resistors R9, R13, R40, and R4l until the

output is within 2.5 MV of zero. Sol der the
junper wires in these positions.

(d) Adjust CALIBRATE potentiometer R39 for an out put
of 0.000 volt £1 V.

c. 20—Volt Adjustnent:

NOTE

Make this adjustment only after the zero
vol tage cali brati on.

(1) Set the RANGE switch to 10—20V and adjust the supply
output to 20.000 volts. Set the VERNIER control fully counterclockw se.

(2) Check that the dots on the VERN ER control and front
panel are aligned. A setscrewis located in the VERNIER control for

any necessary adjustment.

(3) Set the VERNIER control to O.

(4) Connect a high precision voltnmeter across the output
of the supply.

(5 Sot the AC switch to ON and observe the voltneter.

(6) If necessary, adjust potentionmeter R12 (on the anplifier
board) until the voltmeter reads 20.000 +0. 007 volts.

d. CURRENT LIMT ADJ Range Adjustnent:

(1) Set the power supply output voltage to 20.000 volts.

(2) Sot the meter switch to MNA

(3) Set potentioneter R27 (on the anplifier board) tothe
center ofitsrange.

(4) Adjust CURRENT LIMT ADJ potentiometer R25 through its
entire range while depresseing CURRENT LIMT SET pushbutton S3.

(5) Adjust potentiometer R27 until the CURRENT LIMT ADJ

potentioneter varies the output current fromO to500 MA over its
entire range.
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(6) Set the CURRENT LIMT ADJ potentioneter to the desired

maxi mum out put current, or set it fully clockw se.
4- 3. TROUBLE SYMPTOVS AND SUGGESTED REMEDI ES

a. Circuit faults can be isolated nost rapidly by neasuring
the voltage and resistance. Use the data given on the schematic
diagramin the Appendix as a first stop in servicing the supply.

CAUTI ON

VWHEN UNSOLDERING SEMICONDUCTORS FOR TEST, USE A

HEAT SI NK TO PREVENT THERMAL DAMAGE. A LONG NOSE

PLI ERS BETWEEN THE SEMICONDUCTOR AND THE SOLDER
JUNCTION ISADEQUATE. NEVER OPERATE THE POWER

SUPPLY W TH ANY LEADS DISCONNECTED OR SEMICONDUCTORS
REMOVED. OPERATI NG POTENTI ALS I N THE DC AMPLIFIER

MAY CHANGE RADI CALLY WHEN A COVPONENT |'S REMOVED OR
DISCONNECTED.

b. Power Supply Does Not Go On : If the OVEN and AC | anps
do not light, check the AC fuse. If the fuse bl ows repeatedly,
check the oven circuit and diodes CRL, CR2 and CR4 through CR7.
Use an ohmmeter to take a resistance readi ng across each di ode.
Then, reverse the neter | eads and take another reading. |If one
reading is not at least five times greater than the other, the
di ode is defective. If one diode in any pair is defective, replace
both. A short circuit in one will produce high surge currents in
the other, which can result in junction damage.

c. No DC Qutput Voltage: If both the AC and OVEN | anps |ight,
but no output voltage is available, insure that the CURRENT LIMT ADJ
control is not turned fully countercl ockwi se. Set the neter switch
to MA and i ncrease the output voltage. If no current is indicated,
check the DC fuse and input capacitor Cl. If current is present
when t he out put—voltage controls are adjusted, check safety diode
CR12 and for incorrect progranm ng or sensing connections. D ode
CR12 is connected in the opposite polarity to the DC output voltage.

If the reverse current flowis greater than 1 anpere, this diode
may wel d, placing a pernanent short circuit across the supply out-

put. Nornmal operation can be restored by replacing the diode
(located on the amplifier board).

d. Regulator Failure : Check for correct potentials on anpli-
fier transistors, voltage reference, etc. If any voltage appears
i ncorrect, disconnect AC power and make a rapid check for defective
transistors. This can be done without renoving the transistors from
the circuit. Use an ohmmeter sot to its low resistance scale (R x1)
and measure the forward and reverse resistances at the coll ector-base
and base—emitter junctions. A resistance ratio of less than 5 to 1

indicates that the transistor is defective. Carefully renove it and
check it on a transistor checker.
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CAUTI ON

THI'S TEST IS NOT RECOMVENDED FOR HI GH FREQUENCY
OR LOW CURRENT DEVI CES | N OTHER | NSTRUMENTATI ON,
AS CURRENTS FROM SOME OHMVETERS MAY BE SUFFI CI ENT
TO DAMAGE SVALL SEM CONDUCTOR JUNCTI ONS.

To test a conponent | ocated in the oven:

(1) Unplug the line cord and renove the cover from
the power supply.

(2) Loosen the three screws which secure the oven cover.

(3) Rotate the cover counterclockw se and pull it away
fromthe oven.

(4) Renopve the two screws which secure the oven cap;
t hen renove the cap.

(5) Reach into the oven and extract the oven board.
NOTE

To test the oven board while the unit isoperating, remove
it fromits socket and insert a test adapter (Vector
ElectronicCorp. Type P-9-N-S, or equal) in its place.
The board can then be plugged into the adapter.

(6) To reassenble the oven, replace the board and cap.
Secure the cap in position with two screws. Slide
the oven cover down until the screws slide into the
slots in the cover. Turn the cover clockw se and
tighten the three screws.

e. Poor Regulation, H gh Ripple: No specific check can be
suggested since failure to regulate within specifications my be caused
by any of the conponents in the supply. Make a point-to-point voltage
and resistance chock. Check all capacitors for open circuits and al
el ectrolytic capacitors for excessive | eakage. Make stage—gai n nmeasure-
ments by changing the output |oad current and noting the change in base
current of each anplifier stage. Use |low resistance mlliammeters and
m croamreters to avoid upsetting the regulator. The open—oop current
gain of the regulator should be nore than 106 fromthe base current of the

input differential anplifier to the collector current of the series
regul at or.
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