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ELGAR TWO-YEAR WARRANTY

Elgar Electronics Corporation (hereinafter referred to as Eigar) warrants its products to be free from defects
in material and workmanship. This warranty is effective for two years from the date of shipment of the
product to the original purchaser. Liability of Elgar under this warranty shall exist provided that;

the Buyer exposes the product to normal use and service and provides normal maintenance on the
product; ‘

Eigar is promptly notified of defects by the Buyer and that notification occurs within the warranty period;

the Buyer receives a Return Material Authorization (RMA) number from Elgar's Repair Department prior to
the return of the product to Elgar for repair, phone 800-73-ELGAR (800-733-5427), ext. 2295;

the Buyer returns the defective product in the original, or equiValent, shipping container;

if, upon examination of such product by Elgar it is disclosed that, in fact, a defect in materials and/or
workmanship does exist, that the defect in the product was not caused by improper conditions, misuse,
or negligence; and, ‘

that Eigar QA Seal and nameplates have not been altered or removed and the equipment has not been
repaired or modified by anyone other than Elgar authorized personnel.

This warranty is exclusive and in lieu of all other warranties, expressed or implied, including, but not limited
to, implied warranties of merchantability and fitness of the product to a particular purpose. Elgar, its agents,
or representatives shall in no circumstance be liable for any direct, indirect, special, penal, or consequential
loss or damage of any nature resuiting from the malfunction of the product. Remedies under this warranty
are expressly limited to repair or replacement of the product. ’

CONDITIONS OF WARRANTY

To return a defective product, contact an Elgar representative or the Elgar factory for an RMA number.
Unauthorized returns will not be accepted and will be returned at the shipper's expense.

For Elgar products found to be defective within thirty days of receipt by the original purchaser, Eigar will
absorb all ground freight charges for the repair. Products found defective within the warranty period, but
beyond the initial thirty-day period, should be returned prepaid to Eigar for repair. Elgar will repair the unit
and return it by ground freight pre-paid.

Normal warranty service is performed at Eigar during the weekday hours of 7:30 am to 4:30 pm Pacific
time. Warranty repair work requested to be accomplished outside of normal working hours will be subject to
Elgar non-warranty service rates.

Warranty field service is avaflable on an emergency basis. Travel expenses (travel time, per diem expense,
and related air fare) are the responsibility of the Buyer. A Buyer purchase order is required by Elgar prior to
scheduling.

A returned product found, upon inspection by Elgar, to be in specification is subject to an inspection fee and

-applicable freight charges.

Equipment purchased in the United States carries only a United States warranty for which repair must be
accomplished at the Elgar factory.

E1GAR

Committed to Quality...Striving for Excellence
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SECTION 1|
GENERAL DESCRIPTION

1-1. INTRODUCTION

This manual has been prepared for use by systems engineers and by
personnel responsible for the installation, operation and maintenance of the
series 9010 Plug-In-Programmer.

1-2. GENERAL DESCRIPTION

The Elgar 9010 series Plug-In-Programmer (PIP) is a solid state, self
contained instrument intended for use in Automatic Test Equipment (ATE)
systems. In response to digitally coded command inputs from a system
controller, the PIP produces output signals which are, in turn, inputs to AC
Power Sources. The PIP programs the Frequency and the Amplitude of the
associated power source via local control, GPIB control, or BCD parallel
control, :

1-3. PHYSICAL DESCRIPTION

The PIP is configured to fit the standard oscillator cavity of all Elgar AC
power. sources except the "C" series. :

1-4. CONFIGURATION

All PIP oscillators have BCD Parallel programming.

1.
2. GPIB, IEEE-488 programming is an option.
3. All PIP oscillators have local control and display.
L. Two or three phase operation, with simultaneous amplitude
programming is an option. _
5.  Out of range, frequency sensing and shutdown with "soft" restart is

standard. _ .
6. All programming modes have "Priority Remote". When the remote
controller puts the PIP in remote, the local control can not take back

control.

1-1
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~ ~ TABLE 1-1
PERFORMANCE SPECIFICATIONS

STANDARD

Input Power
- Output Signal:

Operating Temperature Range:
Programming:

Distortion (THD):

FREQUENCY PROGRAMMING
Frequency Ranges:
(Jumper Range Change)
Frequency Accuracy:
Frequency Temperature Coefficient:
Frequency Settling Time:
AMPLITUDE PROGRAMMING
Volfage Ranges:
(Range Programmable by
‘ Special Option)
/Acc;uracy:

Ampiitﬁde

Amplitude Temperature Coefficient:

Amplitude Line Regulation:

Amplitude Load Regulation
Ampli_tude Settling Time:

Phase Angle Accu racy
(Multiphase Units)

117VAC, +42VDC and -42 VDC from

associated power source

0 to 2.5VAC into a 800 ohm load
phase)

{per
0°C to 50°C
BCD parallel or GPIB per |EEE-488-1978

Less than 1% within power source
range.

45Hz to 99.99Hz in 0.01Hz steps
45Hz to 999.9Hz in 0.1Hz steps
45Hz to 5000Hz in 1Hz steps

0.001% of set value.

0.0003% Per °C average 0° to 50°C

50 microseconds.

0 to 130V in 0.1V steps

- 0 to 260V in 0.1V steps

£0.2% of Full Scale 45Hz to 2kHz from
5% of Full.Scale to Full Scale.
Increases 10.02% per kHz above 2kHz.

+0.025% Per degree C average 0°C to
50°C. _ :
$0.01% for a 10% line change within
operating line range.

*¥0.015% (Full Wave Average) at point of

sense.

100 milliseconds when programming
between 5% of F.S. and F.S.

*1~ from 45Hz to 2kHz.

Add 0.2° per
kHz above 2kHz. '

1-2
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SECTION 11
INSTALLATION

2-1 GENERAL

This section of the manual contains instructions for pre-installation
inspection and electrical connections.

2-2 PREINSTALLATION INSPECTION

1. Inspect the PIP and associated power source for shipping damage
such as dents, scratches or distortion.
2. . Remove PIP from oscillator cavity and inspect for damage.

3: Check rear of associated power source for damage to connectors,
2-3 ELECTRICAL CONNECTIONS (see Table 2-1)

1. If a multi-unit system, connect output drives to other power sources
J1 PIN 4 with J1 PIN 1 as common. -

2. Connect sense leads and sense common to load. :
Note: Do not operate PIP with sense leads disconnected as output of
power source will be approximately 10% above the programmed value.
This may damage equipment connected to the power source output.

2-4 |EEE-488 INTERFACE CONNECTIONS

‘Simply connect the GPIB cable to the 24 PIN IEEE-488 connector on rear of
associated power source. :

. 2-5 BCD PARALLEL INTERFACE CONNECTlONS

Connect 24 PIN Mating Connector to 24 PIN receptacle on rear of poWer-
source. This mating connector must be wired Per Table 2-2,

2-6 90° TWO PHASE OPERATION

_ When the Series 9010 is connected for 90° two phase operation, the drive
for the 90° phase is. from the C phase output of the PIP. :

When two lows of the power sources are connected together then the A

phase is the reference (Zero Angle) and the second power source (driven by
the C phase) is the plus 90° phase. -

2-1
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2-7 60° 3 PHASE OPEN DELTA OPERATION

When the Series 9010 is connected for 60 ° open delta operation, the drive
for the 60° phase is from the C phase output of the PIP.

The two lows of the power sources are connected together and the A phase
is taken across the A phase power source. The C phase is taken across the C
phase (second) power source and the B phase is taken from A phase High to C
phase High. _ o ' v

TABLE 2-1
J1 CONNECTIONS ON REAR OF ASSOCIATED POWER SOURCE
PIN #

Output Common

B 8 Output

C ¢ Output

A @ Output v
+5V Relay 50MA Max
Relay Drive

Sense Common

C 6 Sense High
B ¢ Sense High
A ¢ Sense High-

. .
QWO NOUI I WN

—t e
[ Y

TABLE 2-2
B-CD PARALLEL PROGRAM INPUT CONNECTIONS

- Mating Connector 57-10240

1 Common 13 Common
2 NC 1t NC
3 A 15 NC
y F 16 REM
5 100 17 .8
6 10 18 8
7 1 19 80
8 .1 20 800
.9 .2 21 .4
10 2 22 4
11 20 : 23 40
12 200 24 400
2-2
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TABLE 2-3. IEEE-488 INTERFACE INPUT CONNECTIONS

~ Contact , Si‘gnal Li.ne
g - D101
2 Dioz»
3 o - D103
y D104
5 ' | Eo1
6 - DAV
7 ~ NRFD
8 NDAC
9 IFC
10 SRQ
11 - ATN
12 B Shield
13 | D105
IR D106
15 . D107
16 D108
17 -~ REN
18 ' Gnd (6)
19 . Gnd (7)
20 - . Gnd (8)
o 21 ' Gnd (9)
22 Gnd uoi
23 : " Gnd (11)
24 ‘ ‘Logic Com.,

Note: Gnd (n) refers to the signal com. return of the
referenced contact. '

2-3
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-"TABLE 2-4, JVUMPER CONFIGURATIONS
Main Board ' |

1.  E34 to E35 jumper sets 130V RMS output range. Remove for 260V
RMS Range. :

2.  E33, E30, E31, E32 jumper sets frequency range. E33 to E30 sets
5 kHz range, E33 to E31 sets 1 kHz range and E33 to E32 sets 200 Hz
range. Note: Display board jumper must be set to correspond for
proper decimal drive.

 Display Board

1. E7, E8, E9, E10 jumper sets decimal poSitlon in Frequency display

position. E7 to E10 sets 5 kHz range, E7 to E8 sets 1 kHz range and
E7 to E9 sets 100 Hz range. Note: See item A2 above.

Phase Board

1. E24, E25, E26 Jumper cbntro!s phase angle of C phase. E24 to E25 is
normal 120°. E24 to E26 and remove R13 sets 90° on C phase.

- 2. Remove R13 to set 60° on C phase.

GPIB (IEEE 488) Board

i. A, B, C jumpers (2 places) control entry sequence. A to B sets
normal sequence, identifier last. Example: 1200A = 120V RMS _
amplitude. A to C sets identifier first sequence. Example: A1200CR
lcads 120V RMS on CR (carriage return).

2. D, E, F jumper. E to F normal voperatlon of REM. E to D position
stores REM so REM can be removed. _ :

3. Diode CR6. Add this diode if clear when IFC signal is a'pplied is
. desired. _ ‘

4. Diode CR/. Add this diode if clear when going from LOCAL to
REMOTE is desired. : -

2-4
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SECTION 1
OPERATION

3-1 INTRODUCTION

This section contains information regarding the preliminary functional
checkout of the Series 9010 Plug In Programmer (PIP) as well as a description
of front panel controls and indicators, rear panel connections and complete
remote programming information. '

'3-2 CONTROLS AND INDICATORS

The front panel has two control switches which are the Display Select
switch and the Keyboard Switch.

1. The Display select switch controls what is being displayed on the
single four digit LED display. When the switch is in the left
position, the stored Frequency is being displayed. When the switch
is in the right position, the stored Amplitude is being displayed.
When the switch is in the center position, the information being
programmed, either local or remote, is being displayed. The Display
Select must be in the center, PROG, position to enable the keyboard.

2. The Keyboard switch is the means to enter information when the PIP
is in local control. To operate in local control, put the Display
. switch in the center, PROG, position and key in four numbers.
These numbers will shift in from right to left. If a mistake is made,
just key in four new numbers before depressing the FREQ or AMPL
load button. The Keyboard is inhibited when operating in REMOTE
or when the Display Select switch 1s not in the center position.

‘3. When the PIP is under remote control the green REMOTE LED will . be
illuminated. _ _ ' '

3-3 REAR PANEL INPUT/OUTPUTS

All signal inputs and outputs of the PIP are via J1 on the rear of the’
associated power source. These are the A, B and C phase drive outputs and
the Servo feedback inputs. All Remote controls are via a 24 PIN connector on
the rear panel of the associated power source. See Section Il for Pin assign-
- ments of these connectors. '

3-1
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3-4 |EEE-488-1978 PROGRAMMING

The Institute of Electrical and Electronic Engineers (IEEE) Standard _
488-1978 specifies the method in which a central controller will control the PIP
and other devices in an automatic test system. The PIP General Purpose
Interface Bus (GPIB) implements the following subsets of the IEEE-488 interface
functions. v : :

SH Function SH#

AH " AH1
T " T
Lov L2

RL "  RL2

PP "  PPp

pC "  bC1

DT " . DT®
C "o Co

This defines the interface as a listen only device with remote and local control
- capability but without local lockout capability. Local lockout is not a
requirement as REMOTE locks out local control. :

3-4-1 LISTEN ADDRESS

The "LISTEN" address to which the PIP will respond, is determined by the
positions of the 5-gang, DIP switch mounted on the GPIB Interface board. The
"ON" position of each switch corresponds to the TRUE state of the address.
The switch is located on the front center ot the GPIB board and is accessible
by loosening the thumb screws holding the PIP -in the oscillator cavity and
sliding the PIP about four inches out of the cavity. Simply set the desired
address and return the PIP to the cavity. TABLE 3-1 contains the switch
settings for various addresses. ' :

3-4-2 DATA INPUT PROGRAMMING

A command message to the PIP consists of a string of ASCI! characters for
four decimal/digits having values of 0 through 9 followed by one of three
capital letter characters. The most significant number is sent first followed by
the next most significant, etc. The alphabetic character following the numbers
identifies the function being commanded and causes it to be stored in the
appropriate storage register. ‘ '

The identifief letters are:
A

E
E

_Amplitude
Amplitude
Frequency

Alternates

All messages must contain four numbers and one letter. For example, a com-

mand of 5.0V amplitude must be sent as 0050A (or E). It could also be sent as

005.0A as the PIP will not respond to the decima!l point. A typical ENTRY se-

quence would be: 0400F1200A. This would set #400Hz at 170.0VAC. This presumes

- that the 45Hz to 5kHz frequency range is set. This is a jumper range change.
Always program frequency first when powering up the system. '

3-2
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‘TABLE3—L IEEE INTERFACE LISTEN ADDRESS

ASCII - IEEE Interface Board Settings
CHARACTER - ~ SWS Swy SW3- Sw2 SW1-

Space OFF OFF OFF OFF OFF
ot _ OFF OFF OFF OFF ON
" OFF OFF OFF ON OFF.

# OFF OFF OFF  ON ON
$ OFF OFF  ON OFF  OFF
3 'OFF OFF ON  OFF ON
& OFF OFF ON ON OFF
' OFF OFF  ON ON ON
( OFF  ON OFF OFF  OFF
) OFF  ON OFF OFF ON
* OFF  ON OFF  ON OFF
+ OFF  ON OFF  ON ON
* .~ _OFF ON  ON OFF  OFF
- "OFF  ON ON  OFF ' ON
: OFF ON  ON ON = OFF.
/ "OFF ON - ON ON ON
0 ON OFF OFF OFF  OFF
1 "~ ON OFF = OFF OFF ON
2 ON OFF = OFF  ON OFF
3 "ON OFF OFF  ON ON
4 ON OFF  ON OFF  OFF
5 ON  OFF ON OFF  ON
6 ON OFF  ON ON OFF
7 ON OFF  ON ON ON
8 ON ON OF OFF  OFF
9 ON ON OFF = OFF  ON

ON ON' OFF  ON OFF
; ON ON OFF  ON ON

, ~ ON ON ON OFF OFF
= ~ ON  ON ON OFF ON
ON ON ON ON = OFF

3-3
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3-5 BCD PARALLEL PROGRAMMING

The BCD Paraliel Programming is low true on all mput lines. There'are
sixteen data lines, two strobe lines and one Remote line. Timing mformatlon is
in the upper left corner of storage board schematic 6809004,

then REM is pulled to the low !oglc Ievel, the local control is locked out.
Thus this system has a Priority remote. To enter data, the required BCD
information 1s placed on the sixteen BCD lines and the A or F as appropriate is
pulled low and then released. The frequency should be programmed first when
powering up the system. : '

3-6 FUNCTIONAL CHECKOUT

The functional checkout verifies that the PiP is functioning properly but
does not verify specifications. The functional checkout should be performed
with the PIP plugged into the power source and properly connected to the load.

3-6-1 Local Mode Check
‘Proceed as follows to check operation of the PIP in the local mode:

1. Connect associated power source to input power and turn on power.
Display should blink 0000.

2. Switch Display Select switch to center position and key in 0400
FREQ. Display should stop blinking.

3. Switch Display Select switch to FREQ position and verxfy that Display
reads 0400. Return switch to center (PRCG) position.

4., Key in 0100AMPL. Power Source meter should read 10 VRMS, If
multlphase system, check all phases.

5. Key in 1200AMPL and power source meter should mdlcate 120.0VRMS.
if muluphase, check all phases.

- 6. Switch Display Se!ect switch to AMPL pos:tlon. Display should read

120.0. . :

The following steps (7 and 8) are for P!P with programmable 130/260 '
Range Special.

7. Program 0000AMPL, 4000AMPL then 6600AMPL; Power source meter
should indicate 260VRMS. '

8. Switch Display Select switch to AMPL position, Display should read

’ 260.0. The redundant 4 in the major decade will cause the range to
go to the 260V Range but will NOT be displayed.

3-6-2 Remote Mode Check (IEEE 488)

1. Connect a GPIB Controller to the input connector on the rear of the
power source.

2. Set Address switch on PIP to proper address.

3. Turn on power source power switch.

4 Have GPIB controller send ATTN/ADDRESS with REN true and IFC
false. Green Remote LED on PIP front panel shouid come on.

- 5. Have GPIB controller send 0555F0222A. Output of power source

shouid be 22.2VRMS at 555Hz.

3-4
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6. Have GPIB controller send 0888F1300A. Output of power source
_ should be 130.0VRMS at 888Hz. k
7. Have GPIB controller send ATTN SDC. PIP Display should blink
0000 in all positions of stplay Select.
8. Turn off power.

3-6-3 Remote Mode Check (BCD Parallel)

(Note: The BCD parallel may be tested with switch contacts to common as
no external power is required.) -

1. Connect BCD inputs to 24 PlN input connector on rear of power
source.

2. Turn on power source power switch

3. Activate REM to low state, green REMOTE LED on PIP front panel
should illuminate.

&. Apply 0555 to BCD Parallel, low true, inputs and activate F.

5. Apply 0222 to BCD Parallel, low true, inputs and activate A.
Power source output should be 22.2VRMS at 555Hz.

6. Apply 0888 to BCD Parallel, low true, inputs and activate F.

7. Apply 1300 to BCD Parallel, low true, mputs and activate A,

Output should be 130.0V" RMS at 888 H
8. Turn off Power.

-3-5
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SECTION 1V
THEORY OF OPERATION

4-1 INTRODUCTION

This section contains an overall description of the operation of the
Plug-in-Programmer (PIP) series 9010 as well as the description of each major
circuit. This section should be read prior to attempting troubleshooting or
other maintenance of this equipment. : ' '

4-2 OVERALL THEORY OF OPERATION

When power is applied to the PIP, all registers are cleared to zero and the
unit is put into local control. The local control keyboard and keyboard encoder
generate a BCD byte and a strobe when a number key is depressed. The BCD
byte is shifted into a set of shift registers by the strobe. After four numbers
are shifted in, the * (FREQ) key or the # (AMPL) key is depressed which
transfers the shift register information into storage. When operating in GPIB
Remote, the GPIB board shifts the data into the same -shift registers and sends
the appropriate load strobe, : :

The stored frequency information is converted to a pulse train that is 1024
times the output frequency by a set of four Rate Multipliers. The output of
the Rate Multipliers is counted down by a series of Binary counters which drive
a PROM acting as a SINE look-up table. The PROM drives a Digital to Analog
Converter (DAC) which produces a SINE wave output. This is filtered and
becomes the output signal.’ ‘ - : : ‘

' vThe stored Amplitude information is converted to a DC programming
voltage by four DAC's which are summed to produce a programming voltage
which in turn controls the serwvo feedback.

4-3 DETAILED CIRCUIT DESCRIPTION

In the following paragraphs, those circuits which make the PIP possible
are described in detail. In preparing this text it has been assumed that the
technician is tamiliar with analog and digital devices such as operational
amplifiers, logic gates, data selectors and Digital to Analog converters.
Therefore, the internal Circuitry of the integrated circuits is not described in
this manual. The technician is referred to the manufacturer's publications for
this intormation. ’

When a logic line nomenclature has a Bar over it, it means that the signal
is low when true. Example: A or PON '
s
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4-3-1 STORAGE BOARD LOGIL

When power is applied, the 3kHz clock from the Display Board will be
applied to U11 PIN 9. At the same time C3 will hold U21 PIN 13 low for
approximately 300 milliseconds and in turn making U11 PIN 8 high. The resuit
is a series of clock pulses on the output of U11 PIN 10. This is the Power On
Clock or PON.

The PON is inverted by U21 PIN 11 to PIN 10 and this clears shift
registers U4, U5, Ul4 and U15. This zero information is clocked into storage
latches U23, U31, U6 and U16 via U28 PIN 3 to PIN 1 and PIN .11 to PIN 13,

When the PON clock ceases after 300 milliseconds, all storage latches are
set to zero.. If a reset is sent by the GPIB Board through J6 PIN 16, this will
also clear all storage latches to zero.:

When operating in local control and a number is depressed on the key-
board, that number in Binary Coded Decimal (BCD) format will appear at J8 Pins
5,6,7 and 8 and in turn at the JK inputs of the shift registers. After the BCD
information is stable, a positive pulse will appear at J8 PIN 12. This is applied
to OR Gate U29 Pin 4. This in turn causes a positive going clock at U29 Pin 6
which shifts the BCD data into the shift registers U4, U5, U14 and U15. '

After four BCD numbers have been shifted into the shift registers, a load
will be depress on the keyboard. This will case either A or F as appropriate
to go low. This will in turn cause either U28 Pin 5 (Freq) or U28 Pin 9 (AMP)
- to go low which will strobe the information into the appropriate latches. U23

and U31 for frequency or U6 and U16 for amplitude. :

When operating in GPIB Remote, the inputs from J8 are disabled and the
inputs from J6 are enabled. The BCD information now comes in on J6 Pins 5, 6,
7 and 8 and the shift on J6 Pin 12. The storage strobes come in on J6 Pin 14
(amplitude) and J6 Pin 15 (frequency). All sequences are the same as when i
LOCAL except the sources of the information are different. '

When operating in Parallel Remote programming, all information comes in on
J10. ‘The BCD information is presented to the parallel inputs to the shift
registers U4, U5, Ul4 and U15. - : :

When REM at J10 PIN 4 is low, U21 Pin 2 will be high enabling U11 Pins 2
and 5. When F at J 10 Pin 21 is pulsed low, U11 Pin & will go low forcing U11
Pin 11 high. This forces the Parallel Enable (PE) of the shift registers high,
enabling parallel input. The circuit from U21 Pin 3 to U21 Pin 6 delays the PE
pulse and then through U29 Pins 3 to 6 clocks the parallel information into the
shift registers.

When the output of U1l Pin 4 went low, it caused U28 Pin 4 and in turn
Pin 1 to go low. At the end of the pulse, the rising edge will clock the
information into the storage latches. o _ ‘

The stored amplitude information is applied to Digital to Analog Converters
(DAC) U7, U8, U17 and U18. The 6.9 Volt reference Diode D2 is buffered by
U10 Pin 1 and fed to the analog inputs to the DACs. As these are multiplying
DACs, the current output is a function of Reference input current. and digital
input, - : -

)
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The currents from the four DACs are summed at U10 Pin 6 and converted
to a voltage at Pin 7. This is the amplitude programming voltage. '

The stored amplitude information is also applied to multip!exers U9 and
U19. The outputs of these multiplexers will be enabled when A at J8 Pin 1 is
low. Address lines a, J8 Pin 3 and b, J8 Pin 4 control which of the four BCD

digits is being sent to the display at any one time,

_ The stored frequency information is applied to Rate Multipliers U24, U25,
U32 and U33. A Rate Multiplier is a unique device which, for every ten input
pulses, puts .out a number of pulses determined by the BCD input program.
Thus in the most significant decade, if a four is programmed, it will put out
four pulses for each ten pulses in. This is cascaded down to the lesser
significant decades to where the output of the four Rate Multipliers can be
determined by the formula: Output equals the crystal frequency divided by the
quantity 10,000 divided by the digital input. '

"As an example, if the digital input were 0400 then the oL:tput would be
10.24 MHz divided by the quantity 10,000 divided by 400 or 409.6kHz. This
will later be divided by 1024 to produce 400Hz output. o '

The siored frequehcy information will be multiplexed to the display by
- multiplexers U26 and U34 when enabled by F at J8 Pin 2.

" The non-stored information out of the shift registers is multiplexed to the
display by mulitiplexers U22 and U30 when enabled by PROG at J7 Pin 3.

4-3-2 DISPLAY BOARD

The oscillator of U3 Pin 1 to 2 operates at 2.7 to 3.0 kHz and Confrols the
multiplex digit select, the keyboard scan and is coupled to the storage board
for initialization. '

The output of the U3 Pin 1 to 2 oscillator is counted down by four to one
by U5 and decoded into four digit enable lines U§. Integrated circuit U6 is a
source driver. As an example, when U6 Pin 3 is high, U2 Pin 8 being high
will connect U2 Pin 11 to the +5V RAW at Pin 9. This will enable DST to
. display whatever BCD information is at J1 Pins 13 through 16.

- Keyboard S2 is a 2 of 7 code which is encoded by keyboard encoder U7.
The keyboard encoder puts out BCD information on Pins 10 to 13 which is
followed by a strobe at Pin 14 when the data is stable. The Freq button of the
keyboard is decoded as a ten and the AMP button is decoded as an eleven.

I hese do not generate a strobe at U7 Pin 14, :

When U9 Pin 10 is high it removes the common from Pin L of the keyboard
thus inhibiting any output. If MUX enable F or A is selected or if operating in
remote, the keyboard is inhibited via U9 Pin 10. :

When operating in remote control, REM will be high inhibiting the keyboard
and also causing U8 to go into a tri-state or high impedance output mode. This
allows the remote mode to have control.

If the FAULT ihput at E6 goes high, it will allow oscillator U3 Pins 11 to
10 to start which in turn will cause the display to blink at a UHz rate. -
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4-3-3 MAIN BOARD -

On the mainboard, everything starts at J2 Pin 11 in the upper left corner
of schematic 6809001. This is the rate clock which is 1024 times the output
frequency. Jumper E33 to E30 sets the 45Hz to 5kHz frequency range while
E33 to E31 would set the 45 Hz to 999.9Hz range and E33 to E32 the 45Hz to
99.99Hz range. Assuming the 5kHz range as shown and the output frequency
programmed at.1000Hz, the clock frequency into U1l Pin 5 would be 1.0248MHz
This will be counted down by 256 by U11 and U17 to where U17 Pin 12 has a
frequency of 4000Hz. Thus after U1 and U17 have counted up to 256, on the
next clock, all U11 and U17 outputs will go to zero. BUT the same clock will
cause U15 PIN 3 to change states and the result out of the 74LS86 Exclusive OR
gates UT4 and U16 is that the number out remains the same except the
Exclusive OR gate outputs will be counting down while U11 and U17 are
~counting up. This reversal of counting direction occurs every 90 degrees or
four times per cycle. ' »

The up/down count is applied to PROM U13. This PROM is a SINE look up
table which in turn drives DAC U10. Digital to Analog Converter U10 will put
out a current equal to the digital input and the reference current into Pin 14.
This current will be changed to a voltage by current to voltage converter U7
" Pins 1, 2 & 3. : ' '

: The output at U7 Pin 1 will be a series of halt wave signals at twice the

output frequency. Coming out of U15 PIN 2 is a square wave at the output
frequency which drives the gate of enhancement mode FET Q1. When this
signal is high, Q1 turns on shorting U7 Pin 5 to common. With Q1 on U7 Pins
5, 6 & 7 form an inverting operational amplifier. During the period that Q1
gate is low, the U7 Pins 5, 6 & 7 operational amplitier is non-inverting. Thus
if half of the half wave signals are inverted, we will have a sine wave.

The components from U7 PIN 7 to Us Pin 1 form a three pole active filter
which further cleans up the sine wave. This sine wave is applied to variable
~gain amplifier U3 Pins 5, 6 & 7 whose output is the drive to the power source.

Integrated circuit Ul and associated components takes the differential
sense inputs and converts them to a DC voltage. U3 Pins 1, 2 & 3 is an error
integrator which compares the DC voltage from U1l to the reference. If the
sense voltage is low, the error integrator will swing more negative which in
turn -drives more current through U4 Pin 2 to Pin 1. With more current
through the photo diode of Ul the photo resistor will drop in value which will
increase the gain of U3 Pins 5, 6 & 7. This comparing of the AC out of the
power source with the reference voltage is a continuous operation so if the
 power source output tries to change due to load change, the error integrator

will correct for the change. . '

The reference voltage is also fed to U5 Pins 5, 6 & 7 which buffers and
feeds the reference through R1 to the reference input to DAC U10. In the 130
volt range E33 to E34 jumper is in so the gain of the amplifier is two. When
k33 to E34 is open (on the 260V range) the gain will be one, ' -

U18C is a glitch generator which puts out a high going pulse on each edge
of the same signal that drives Q1. This occurs twice per sine wave. These
pulses trigger U8. Pin 5 of U8 is the output of a retriggerable monostable -
multivibrator. If the frequency is in the normal range, the multivibrator will
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be retriggered before it can time out. But if the frequency drops below 44Hz,
Pin 4 of U8 will time out, setting U9 PIN 1. This causes Q3 to turn on
removing the Reference Raw voltage which will cause the output to drop to
zero. Pin 4 is the output of another multivibrator which must time out or the
frequency is above 5100Hz. If the frequency is too high, the other half of U9
will case the reference shut down, When the frequency returns to the normal
range, Q3 will turn oft and C13/R23 will Cause the reference to rise at an
exponential rate causing a "soft" start of the associated power source output.

4-3-4 PHASE BOARD

The B and C phases are generated in a similar manner to that of the A
phase. The PROM U13 is driven by the same address lines as the A phase
SINE PROM. But U13 is a COSINE look~-up table so the signal at TP1 will be a
COSINE. If we apply a COSINE to R12 and a SINE to R9 into US Pins 1, 2, 3
the output at U5 Pin will be -120 degrees from the A phase. Negative 120
degrees is the same as +240 degrees so this signal becomes the B phase at +24¢0
degrees. If we further take equal parts of the A phase at zero degrees and
the B phase at +240 degrees, and sum them on Pin 6 of U5, the output at U5
Pin 7 will be the C phase at +120 degrees.

The B and the C phase servos operate the same as the A phase servo.

4-3-5 GPIB BOARD.

- The GPIB Handshake starts when DAV goes low at U7 Pin 2. There is a
250 nanosecond delay caused by the R8/Cé6 RC which will screen out transients
on the BUS. After the delay, U2 Pin 2 will go high causing U10 Pin 12 to go
high. U10 Pin 13 is high and will remain so until the RC of R10/C7 runs out.
Thus a high going DAV pulse wili be developed at U10 PIN 11. Meanwhile when
U2 Pin 8 went low it caused U2 Pin 10 to go high. A high on U1 Pin 5 will
cause U1l Pin 6 to go high generating a DAC signal. At the same time U8 Pin 8
going low will cause U1 Pin 3 to go low inhibiting the NRFD at Ut Pin 2. When
the controlier removes the DAV all- of the above will return to the static state
in minimum time due to Diodes CR3.and CR2 shorting out the delays. '

BCD to Octal decoder U8 decodes the 1SO-7 Bit cbde column information,

and U13 decides the b4, b3 and b2 portions of the row information. Decoders

Digital comparator U14 in conjunction with U9 Pins 8,9, 10,5, 6 and 4
compare the listen address switches S1 to S5 with the incoming data word and ‘
issues MLA when they match. - ‘

The MLA is applied to U5 Pin 13 while ATTN & DAV is applied to Pin 12.
Pin 11 ot U5 will go high when column. selector U8 causes either Pin 6 or Pin 15
to go high. When U5 Pin 10 goes low, nothing happens. But when Pin 10 goes
high at the end of the DAV, it will clock both sections of F/F Usd. If REN is
set and IFC is not, both F/F of Uy will clock to the Q low condition,

The Address F/F can be cleared by PON, IFC or UNL while the REMOTE
F/F can be cleared by REN, PON or GTL. When REMOTE F/F is enabled, Pin
13 will be low enabling U16 which gives the GPIB Board control of the data
entry process. ‘ .

§-5
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TABLE 4-1 : -
COMPLEMENTARY OCTAL CODE U8 and U13

BCD BCD 4 BCD 2 BCD 1 High Output
Input Pin 12 Pin 13 Pin 10 PIN

0 1 1 1 4

1 1 1 0 7

2 1 0 1 6

3 1 0 0 1

4 0 1 1 15

5 0 1 0 2

6 0 0 1 14

7 0 0 0 3
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SECTION V
MAINTENANCE

5-1- GENERAL

This section of the manual contains procedures for verification of
performance, disassembly, troubleshooting and calibration of the Plug-
in-Programmer series 9010. The PIP is delivered with all adjustments and
calibrations completed. Further adjustment should not be required unless a
malfunction occurs or certain critical parts are replaced. S

If the procedures of this section and the circuit description of Section IV do not
provide sufficient information to locate and correct a malfunction, the assistance of the
Elgar Repair Department should be requested. Equipment should not be returned to
the Elgar factory without the express authorization of Eigar. Elgar cannot assume -
responsibility for equipment returned without authorization.

5-2 REQUIRED TEST EQUIPMENT

- The equipment required to conduct the performance verification procedures
and for troubleshooting is listed in Table 5.1. Substitute equipment may be .
employed provided that such equipment meets the accuracy specifications of the
listed equipment. : ' S

5-3 DISASSEMBLY
All digital integrated circuit devices and most analog integfated circuit

devices are installed in sockets for ease of removal for troubleshooting. If a _
spare device is not available, many times there are similar devices elsewhere in

the PIP. Simply exchange similar devices to see if the trouble moves.

5-3-1 TROUBLESHOOTING AC‘CESS

~If an extender card is not available, the boards_ may be accessed for
troubleshooting by the following methods. : e

1. Remove power source top cover. S

2. If trouble is on GPIB board, troubleshoot . from top of GPIB board.
If trouble is not on GPIB board, remove GPIB board and and operate
in local control while troubleshooting. -

3. If trouble is on storage board,: troubleshoot from top of storage
board. : : '

5~1
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4. If trouble is on main board or phase board, remove hold down screws
for storage board and lay storage board over front edge of power -
source. Be sure to insulate storage board from power source before
reapplying power. ‘ '

5. If trouble is on main board and unit has a phase board, remove phase
board screws and lay phase board to left. Be sure to insulate phase
board from chassis before reapplying power.

5-4° PERIODIC. INSPECTION

Whenever the Plug-in-Programmer is removed for maintenance, or at six
months intervals, it should be thoroughly inspected to insure that it is not
returned to service in a marginal condition. The PIP should be checked for
-loose screws, components not properly seated in sockets or components that
show evidence of overheating. '

After inspection, remove any accumulation of dust or other foreign material
with a soft brush and low-pressure air,

5-5 ADJUSIMENTS

There are only a comparatively few adjustments to be made in the series
9010 Plug-In-Programmer. These are made at the factory and should not
require readjustment unless critical components are replaced. The function of
these adjustments and the manner in which they are made is covered in the
following procedures. :

1. Connect a frequency counter to TP3 on the storage board with return
‘to TP2. Program 1000Hz on PIP, ,

2.  Adjust C6 on the storage board for a frequency on the frequency
counter of 1,023,990 to 1.024,010Hz. . '

3. Monitor A phase output of associated power source with a distortion
analyzer and program 800Hz at 30VRMS on PIP.

4.  Adjust R8 and then R3 on main board for minimum distortion on the
- distortion analyzer. o _

5. Program 100VAC at 800Hz and monitor A phase output with AC
differential voltmeter set for 100V. o

6. Connect a test lead with 100 Kohms in series from storage board TP2
(common) to Low side of power source output.  Record reading.

7. Move test lead to High side of power source output and adjust
mainboard R31 (CMR) for same reading as recorded in previous step.
Remove test lead. v '

8. Open servo leads and adjust R18 (OPEN) on main board for 110 VRMS
+ 0.5VRMS reading on differential voltmeter. -

9. Reclose servo loop and adjust main board R24 (+.S.) for 160 VRMS on
differential voltmeter. _ :

10. Program Amplitude to 10 VRMS out and adjust R27 (ZERO) on main
board for 10.0 VRMS on differential voltmeter. _

11. Repeat steps 9 and 10 at 100 VRMS and 10 VRMS respectively, to

- compensate for interaction of adjustments. Both adjustments shouid
be within 100mVAC, ’

12.  Program 90.0VAC and adjust R16 (90) on storage board for 90.0

 VRMS * 0.1VRMS on differential voitmeter.

5-2
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13.
14.

15.

Program 99.0VAC and adjust R19 (99) on storage board for
99.0VAC0.1VAC on DMM. :

Program 5100Hz and turn R13 (5KADJ) on main board clockwise until
‘display starts blinking. and then adjust slowly counter clockwise until

display stops blinking. _ ,

Program 45Hz and turn R11(45ADJ) on main board counter clockwise
until display starts blinking and the adjust slowly counter clockwise
until display stops blinking.

This completes the calibration for a single phase Plug-In-Programmer. ' For
‘multiphase units, complete the following steps. :

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.

29.

30.
31.
32.

33.
34.

35.

36.

Program 800Hz at 100VAC and monitor phaseboard TP1 with distortion
analyzer. Attach common to storage board TP2.

Adjust phase board R5(THD LO) and R8(THD HI) for minimum
distortion on distortion analyzer. Remove distortion analyzer.
Connect a Phase Angle Meter from A phase to B phase of power
source output and program 45Hz, ,

Adjust R7 for +240 degrees on Phase Angle Meter..

Program 5kHz and adjust C6 for +240 degrees on Phase Angle Meter,
Program 100VAC at 800Hz and monitor B phase output with
differential voltmeter. : '

Connect a test lead with 100Kohms in series from storage board

TP2 (common} to low side of B phase output. Record reading.
Move test lead to high side of B phase output and adjust R32
{(CMR[B]) for same reading as recorded in previous step.

Move difterential voltmeter from B phase output to C phase output

and move test lead to low side of C phase output. Record reading.
Move test lead to high side of C phase output and adjust R33"
(CMR[C]) for same reading as recorded in previous step.

‘Open- servo leads for B and C phase, leave program at 100VAC and

800Hz. .

Monitor B phase output with differential’ voltmeter and adjust R16
(OPEN[B]} for 110VAC * 0.5VAC on voltmeter readout.

Monitor C phase output with differential voltmeter and adjust R17
{OPEN[C]) for 110VAC + 0.5VAC on voltmeter readout.

Close servo leads for all phases. Monitor B phase output with
differential voltmeter. _ :

Adjust R24 (FS[C]) on phase board for 100VAC * 0.1VAC on
differential volimeter. _ '

Program 10.0VAC at 800Hz and adjust R28 {Zero[B]) for 10VAC *
0.1VAC on differential voltmeter. . : '

Repeat steps 30 and 31 as required to compensate for interaction of
adjustments. :

Move differential voltmeter to C phase output. : '

Program 100VAC at 800Hz and adjust R25 (FS[C]) on phase board for
100VAC * 0.1VAC on differential voltmeter.

Program 10.0VAC at 800Hz and adjust R31 (Zero{C]) for 10VAC *

- 0.1VAC on differential voltmeter.

Repeat steps 34 and 35 as required to compensate for interaction of
adjustments. ’

END of PIP Ca‘llibration Procedure.
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5-—6 PERFORMANCE VERIFICATION

The PIP Plug-In-Programmer should have its performance verified at six

- month intervals. The performance verification can be accomplished with the PIP

connected in the system and with the necessary precision test equ:pment Ilsted
in Table 5- 1 connected as directed in the following paragraphs.

5-6-1 Preliminary Set-Up

AC Power Source Power switch OFF.

No load connected to power source output.

Remote programmer disabled or disconnected.:

AC differential voltmeter connected across A phase output
Distortion Analyzer connected across A phase output.
Frequency meter connected across A phase output.

WU B W~
. . e e . .

5-6-2 Local Mode Checks

o
.

Turn on Power Source Power source switch and program 400Hz
130.0VAC.

Frequency meter should read 399 996Hz to 400.004Hz.
Differential voltmeter should read 129.74VRMS to 130. 26VRMS
Distortion Analyzer should read 1% or less THD.

Program Amphtude to 6.5VRMS.

Difterential voltmeter should read 6.24VRMS to 6. 76VRMS
Program 45Hz and 130VRMS.

Differential voltmeter should read 129.74VRMS to 130.26VRMS.
Distortion Analyzer should read 1% or less THD.

10. Program Frequency to 5000Hz. ' _
11.  Differential voltmeter should read 129.74VRMS to 130.26VRMS.
12.  Distortion Analyzer should read 1% or less THD.

13. Program Frequency to 5200Hz. Display should blink.

14, Program Frequency to 43 Hz. Display should blink.

OO WN
. s - L] . & » .

This is the end of Local Mode Checks. The folléwing steps are for
multiphase units only.

15.  Program 130.0VAC and 45Hz. Connect differential voltmeter and
: Distortion Analyzer across B phase output.
16. Differential voltmeter should read 129.78VRMS to 130. 26VRMS
17. Distortion Analyzer should read 1% or less THD.
18.  Move differential voltmeter and Distortion analyzer to C phase.
19.  Differential voltmeter should read 129.74VRMS to 130.26VRMS.
20. Distortion Analyzer should read 1% or less THD.
21 Program Frequency to 45Hz. -
22, Differential voltmeter should read 129.74VRMS to 130.26VRMS.
23. Distortion Analyzer should read 1% or less THD.
24,  Move differential voltmeter and Distortion Analyzer to B phase output.
25. Differential voltmeter should read 129.74VRMS to 130.26VRMS.
26. Distortion Analyzer should read 1% or less THD.
27.  Still at 45Hz, connect a Phase Angle Meter from A phase to B phase.
28.  Phase Angle Meter should read +239 degrees to +241 degrees.

5-4
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29.  Move Phase Angle Meter signal lead to C phase.
'30.  Phase Angle Meter should read +119 degrees to +121 degrees,

~This is the end of Local Mode Checks. |
5-6-3 Remote Mode Checks (IEEE-488 or Parallel)

1. Connect Plug-In Programmer to appropriate controller via 24 PIN
’ connector on rear of power source.

2. Turn on power source and controller,

3. Program Frequency to 4888Hz. ' '

4. Switch PIP Display Select switch to FREQ and verify that display

reads 4888, - :
. Program Frequency to 3777Hz and ensure that display reads 3777Hz.
- . Switch the Display Select Switch to AMPL. -
Program 108.8 V and ensure that display reads 108.8.
Program 37.7 V and ensure that display reads 037.7.
Program 40.0 V and ensure that display reads 040.0.

O~
L

Th_is is the énd_of the Remote; Mode Checks.
5-7 TROUBLESHOOTING

A thorough study of the Theory of Operation is a pre-requisite to
servicing or repair of the Series 9010 Plug-In-Programmer. When the operation
of the circuits is understood, the observed symptoms will suggest the procedure
to use in determining which circuit is malfunctioning. The test equipment
required is listed Table 5.1 It is not possibie to predict all failure modes of
the many devices used in the PIP and the described symptoms may be generated
by failure modes that are unanticipated. Therefore, it the suggested remedy
does not solve the problem, or if the problem does not have a remedy, the
technician is on his own and must use good diagnostic troubleshooting to solve
the problem. The troubleshooting flow chart of Table §.2 suggests many, but
not all of the problems which may be encountered. v ' o

- TABLE 5-1. REQUIRED TEST EQUIPMENT

Difv'fere.ntial AC Voltmeter Fluke.Model_ 931B or equa!

hrequenéy Counter H.P. Model 5315A or equal

Digita.i Multimeter ~ Fluke Model 8050A or equal

Oscilloscope- Tektronix Model. 455 or equal

Distortion Analyzer - Krohn-Hite Model 68‘00 6r equal

Phase Angle Meter Dranetz Model 331V or equal
5-5
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SECTION VI
PARTS LIST

- 6-1. GENERAL

6-2. This section contains a Ilstmg of all parts necessary for factory-author-
ized r'epalr of the Elgar Plug-In-Programmer. Location of parts and assemblies
are given on an assembly drawing accompanying each board schematic. Parts

‘are located on the assembly drawing and. correlated on the parts lists by

reference des:gnators

6-3. When ordering spare parts, specify part name, part number, manufacturer,

~ component value and rating. Where no specific manufacturer or part number is

given, the replacement part should conform to value, rating, and tolerance as
listed. If complete assemblies are desired, order assemblies from Elgar, 9250
brown Deer Road, San Diego, CA 92121-2294, 1-800-733-5427. Specify
assembly number, instrument series number and instrument name.
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SECTION Vi
DIAGRAMS

7-1 GENERAL

7-2  This section contains the schematic diagrams for the Series 9010 PIP
Plug-in Programmer. 1he schematic diagrams should be used to understand the
theory of operation and as an aid in troubleshooting the unit. Reference ‘
designators shown on schematics correspond to reference designators shown in
parts lists where exact component values are given.

7-3 DIAGRAMS
7-4 Diagrams included in this section are as follows:

interconnect Diagram, PIP Series 9010, 6809010
Assembly, Series 9010 Plug-In Programmer, 5809010
Front Panel, PIP Series 9010, 9809010

Oscillator Main Board, PIP, 6809001

Assembly Main Board, PIP Series 9010, 5809001
Display Board - PIP Schematic 6809002

Assembly Display Board, PIP Series 9010, 5809002
Oscillator Phase Board, PIP, Schematic 6809003
Oscillator Phase Board Assembly, 5809003

Storage Board Schematic, PIP, 6809004

Storage Board Assembly, PIP, 5809004

GPIB Board Schematic, 6809005

GPIB Board Assembly, 5809005

7-1/7-2
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

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

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

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

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

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




