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SPELLMAN

Valhalla, NY, USA
CONFIGURATION SWITCH IS SET FOR
MODEL 205B-05R.
PLEASE REFER TO PAGES 5 TO SET
SWITCH FOR YOUR UNIT.

INSTALLATION
AND
OPERATING
INSTRUCTION MANUAL
MODEL

200-C488

WARNING

THIS UNIT CONTROLS HAZARDOUS VOLTAGES. DO NOT APRL
INPUT POWER UNLESS ADEQUATE GROUNDING IS PROVIDED
TO THE POWER SUPPLY AND THE HIGH VOLTAGE
OUTPUT HAS BEEN PROPERLY CONNECTED.

WARRANTY

Spellman High Voltage warrants this instrumentediee from defects in material and workmanshipafor
period of one year from date of shipment. Thisrewaty does not apply to equipment that has been
subjected to misuse or which has been repairetlesed in any way by the user. Spellman High \pdta
is responsible only for the cost of material artwbleto repair or replace, FOB our factory, prodystsved
to be defective during the warranty period. Werardiable for consequential damages incurred dube
failure of this equipment. No other warranty ipessed or implied. All products returned underrarty
must be shipped prepaid to the factory with docuatem describing the malfunction noted. It is
recommended that the factory be notified and afRekuthorization Number obtained prior to shipment.
The equipment will be evaluated, then repaireceptaced, promptly returned if the warranty claims a
found to be substantiated. A nominal service ahavilj be made for any unsubstantiated claims lukhe
the Spellman Model and Serial number in all coroesignce with the factory.

THE DATA CONTAINED IN THIS MANUAL IS SUBJECT TO CHAIGE WITHOUT NOTICE.

WRITTEN PERMISSION FROM SPELLMAN HIGH VOLTAGE IS RRUIRED PRIOR TO THE
REPRODUCTION OF ANY TECHNICAL DATA CONATINED IN THE MANUAL.
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SECTION | INTRODUCTION/SPECIFICATIONS
1.0 SCOPE OF MANUAL

This manual is provided to assist the user iniséilation and operation of the Spellman Model-22@8
IEEE-488 interface for the Spellman Series 205A/Bith voltage power supplies. For the protectibn o
personnel and equipment, it is essential thatrtt@iaual be thoroughly read prior to the installatiowl
application of power.

11 PURPOSE OF EQUIPMENT

The model 200-C488 greatly enhances the versatilitiie Series205A/210 high voltage power supplies.
IEEE-488 controllable devices are now found in mdifferent fields, such as engineering and science,
information processing, medicine, industrial pracesntrol as well as research and development.

1.2 DESCRIPTION

The 200-C488 is an interface that allows a GPIBrbler to program and monitor a Series 205A/21ghhi
voltage power supply. In addition to duplicatiig front panel operation, the 200-C488 providesuder
with a number of additional functions such as paogmable overload detection and response. The GPIB
controller may send commands to the interfacephagrams the output and set other user programmable
parameters, and read back output meter readingstand information.

The 200-C488 is a single 19inch rack mountablethait is 3-1/2 inches high. It is AC powered (238
Vac switch selectable) and connects to the higtagel power supply via a single seven-conductorecabl

1.3 ELECTRICAL SPECIFICATIONS
Input Power: 115/230Vac +10%, 50 — 60 Hz

Interface: A seven conductor cable is used to cdrthe 200-C488 and the 205A/210
Series power supply. The user is supplied withnlaging connectors and must
solder the conductors in the length that is reglir€he pin A’s of the two
mating connector are connected, the pin B's areected, and likewise for
each of the seven pins A through H.

PIN: FUNCTION:

A -5Vdc reference from 250A/210

B 0 to —5Vdc programming signal to 205A/210
C Ground

D Current monitor signal from 205A/210

E Voltage monitor signal from 205A/210

F Reserved

H Reserved
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The user must provide the IEEE-488 cable, whidkdglired to interface the
Model 200-C488 to the users GPIB network.

GIPB Functions: SH1 Source Handshake
AH1  Acceptor Handshake
T1 Talker
L1 Listener
SR1 Service Request
DT1 Device Trigger

Using these GPIB functions the GPIB controller magd ASCII command
strings to control and monitor the high voltage posupply.

Size: 19.0"W X 3.5"H X 9.5"D (483 X 83 X 242m)
Weight: 10Ibs (4.6kg)
SECTION Il GENERAL DESCRIPTION

CAUTION- THE UNIT BEING CONTROLLED BY THE 200-C488 CAN STORE
HAZARDOUS VOLTAGE. COMPLETELY DISCHARGE HIGH VOLTA GE AT
REAR PANEL GROUND TERMINAL BEFORE ATTEMPTING REMOVA L OF
THE HIGH VOLTAGE CABLE.

2.1 INSTALLATION

The Model 200-C488 IEEE 488 interface can amouat $tandard 19” rack.

2.2 INPUT POWER

Input AC line voltage required is 115/230 Vac + 13® — 60 Hz, single phase. The LINE VOLTAGE
selector switch on the rear panel selects eith&¥a& operation.

2.3 PROGRAM CONTROL SWITCH

Before the Series 205A/210 may be used in a GP$Begy, the power supply must be configured by sgttin
the power supply’s rear panel REMOTE/LOCAL congsulitch in the remote position.

2.4 GPIB ADRESS SWITCH

Located on the rear panel of the 200-C488 is amt-gigsition DIP switch. Every instrument on a GPIB
must have am unique bus address in the range @ ta@usive. The address is set with five switchd
through A0, A4 the most significant bit and AO tkast significant bit. Bits A5 and A7 of the adsie
switch must remain at the logic zero state. Bitod&trol whether the 200-C488 will terminate chéeac
strings with or without a carriage return and &féed. Figure 2.1 shows the switch orientationtsind
designations.

The GPIB address switch is only read on power- Dmerefore, when the address is to be changedyrihe
must be turned off and then back on.
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FIGURE 2.1
REAR PANEL GPIRB ADDRESS SWITCH
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2.5 CONFIGURATION SWITCH

Since a 200-C488 interface may be used with anjirSae Series 205A/210 high voltage power supply,
the 200-c488 must be configured to implement threecd data formats for each supply. After removing
the top cover of the 200-C488, a six position DMtch may be seen on the large printed circuit doar
Table 2.1 shows the correct setting for each peupply.

As with the GIPB switch the configuration switchoisly at power-on and if it is to be changed, thi u
must be turned off and then back on, or reseturgig@.2 is a representation of the switch, as itld/be
seen on the PCB.

FIGURE 2.2

I

éONFIGUHATION SWITCH
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Table 2.1
CONFIGURATION SWITCH SETTINGS BY MODEL

SWITCH POSITION

MODEL: 1 2 3 4 5 6
205A/B-01R 0 0 0 0 0 0
205A/B-03R 0 0 0 0 0 1
205A/B-05R 0 0 0 0 1 0
205A/B-10R 0 0 0 0 1 1
205A/B-20R 0 0 0 1 0 0
205A/B-30R 0 0 0 1 0 1
205A/B-50R 0 0 0 1 1 0
210-01R 0 0 0 1 1 1
210-01.5R 0 1 1 1 1 0
210-02R 0 1 0 0 0 0
210-03R 0 0 1 0 0 0
210-05R 0 0 1 0 0 1
210-10R 0 0 1 0 1 0
210-20R 0 0 1 0 1 1
210-30R 0 0 1 1 0 0
210-50R 0 0 1 1 0 1
210-75N/P 0 0 1 1 1 0
210-100N/P: 0 0 1 1 1 1
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SECTION Il GPIB OPERATION

CAUTION —  THE UNIT BEING CONTROLLED BT THE 200-C48 8 CAN STORE
HAZARDOUS VOLTAGE. COMPLETELY DISCHARGE HIGH VOLTA GE AT
REAR PANEL GROUND TERMINAL BEFORE ATTEMPTING REMOVA L OF
THE HIGH VOLTAGE CABLE.

3.1 GPIB PROTOCOL
The 200-C488 implements the following GPIB Funcsion

SH1 Source Handshake

AHl1  Acceptor Handshake

T1 Basic Talker & Serial Poll
L1 Basic Listener

SR1 Service Request

DC1 Device Clear

DT1 Device Trigger

Using these GPIB functions, the GPIB controller magd ASCII command strings to control and monitor
the high voltage power supply.

3.1.1 DATA TRANSFER FUNCTIONS - SH1, AH1, T1, L1
SH1, AH1, T1, and L are data transfer functionsl marmally transparent to the User. These funstion
permit the communication between the GPIB contraled the Model 200-c488 interface.

3.1.2 SERVICE REQUEST FUNCTIONS - SR1

SR1 contains two sub-functions; Service RequestSamhl Poll. The service request is the mechatigm
which the 200-C488 may interrupt the GPIB controdied the serial poll is how the GPIB controlleryma
read the status of the 200-C488.

3.1.2.1 SERVICE REQUEST

There are two conditions that will cause the 208&t generate a service request; at power-on aridgd
user programmed overload detection. The meanitigeo$erial poll status byte that is read dependhe
condition that caused the service request. Theepean mode is true when the 200-C488 is firstedran
and before the GPIB controller sends a commankaanterface. The overload detect mode is after th
GPIB control has sent its first command to therfatee. Any service request may be ignored without
affecting operation of the interface or power syppl

3.1.2.2 SERIAL POLL

When the GPIOB controller executes a serial po,200-C488 sends it one byte of status. As meadio
above, the decoding of the status byte is deperatewthen it is read. The FIGURE 3.1 below shoves th
decoding of the power-on status byte, and FIGURESBows the decoding of the ‘normal operation” (not
the power-on) status byte.
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FIGURE 3.1
At power —on before any command is sent, the stayte is:
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. | Fo————— R
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0001=RAM Fail

0010=ROM Fail

0011=A/D Fail

0100=Config. switch setting invalid

1

Note that the MSB is logic 1 which identifies thigte as the status register contents at powerr@,tp
the issuance of any command. IF the user doedmatserial poll at power on and sends any command,
the status byte obtained in response to a subseseral poll will appear as seen in FIGURE 3.20bel
FIGURE 3.2

After first command the register looks like this:
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bt etk el Stk uutnteny Eeliedl Sidenials sttt |
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| | |
t | i

Inovalid Request-- ——~-0ver—-voltage

[ — b e e oy P

—~Automatic trip from an
Over—current or Over-voltage

Shutdown via ‘S’ command————

Note that the MSB of this byte is logic 0 whichndifies this byte as the status register contesitewling
the issuance of at least one command since power on

When the SQR bit is logic 1, it means this statyte s in response to the first serial poll follogithe
issuance of an SRQ. If the SQR bit is logic Méans that the status byte obtained is one you have
previously examined and/or is not in responsedergice request.

When the invalid request bit is logic 1, it meamsttyou have issued a command the unit cannot néomg
Normally this bit stays at logic O.
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A logic 1 in any of the five remaining bits indieata “true” state of that parameter. A logic Géates a
“false”.

EXAMPLE BIT PATTERN

T B 5 L § 3 2 1 Q
CTTTYT T TTITTT YT TTTTTTT T §
ot 1 jo0io L]0}l

R R AP NN AN W R

[Rupm——
o

BIT MEANING:

7 0: You are looking at the status byte after asi@ne command

6 1 You are making your first examination of thige after the unit’s issuance of an SQR.

5 0: The previous command was valid.

4 0: You have not shut down the unit with a “S” coand.

3 1 You did get a trip (a turning off) of highltage in response to either a voltage or current
overload

2 0: The supply is not in voltage overload.

1 1 The supply is in current overload.

0 0: This bit of this status byte is always logic 0

3.1.3 DEVIC CLEAR FUNCTION - DCI

The device clear and selective device clear GPii8tfans set the high voltage output to 0 volts régss
of the current voltage program. They perform t@(s regardless of the current voltage prograrheyT
perform identically to the user command ‘S’ expéadrin section 3.2.4.

3.1.4 DEVICE TRIGGER FUNCTION — DTI

The device trigger function is used to update ttewipusly programmed parameters. It performs #mes
as the user command ‘G’, explained in section 32h8 has the additional capability of triggering
numerous bus instruments simultaneously.

3.2 USER COMMANDS

The 200-C-488 recognizes a number off commandsbeifiorm of ASCII strings. These commands
execute the various programming and monitoringtions enabling the user to control a Spellman Serie
20A/210 high voltage power supply. These commamds

Programming the Output Voltage (‘P’)

Setting Output Voltage and Current Limits (‘L")
Shutting off the High Voltage Output (‘S’)

Restoring the High Voltage Output (‘R’)

Selecting the Overload Shutdown Response (‘C’)
Selecting the Overload Service Request Response (‘N
Triggering Meter Readings of the Output (‘T")

* S 6 6 6 o o
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NOTE: All characters in the ASCIl command string must be in UPPER CASE ONLY. The
interface will not recognize lower case characters.

The syntax of the commands is fairly rigid, espicthe format of the numeric voltage and currenings.
Table 3.0 shows the numeric formats for programntfiregModel 200-C488 high voltage power supply.

TABLE 3.0
NUMERIC FORMATS FOR PROGRAM, LIMIT & METER COMMANDS :
FORMAT CURENTS
MODEL VOLTAGE CURRENT UNITS
205A/B-01R X XXXX XX XXX M
205A/B-03R X.XXXX XX. XXX M
205A/B-05R X.XXXX X.XXXX M
205A/B-10R XX. XXX X XXXX M
205A/B-20R XX. XXX X.XXXX M
205A/B-30R XX. XXX XXX. XX U
205A/B-50R XX. XXX XXX. XX U
210-01R X XXXX XXX. XX M
210-01.5R X XXXX XXX.XX M
210-02R X XXXX XXX. XX M
210-03R X XXXX XX XXX M
210-05R X XXXX XX XXX M
210-10R XX XXX XX XXX M
210-20R XX. XXX X XXXX M
210-30R XX XXX X.XXXX M
210-50R XX. XXX X XXXX M
210-75N/P XX XXX X XXXX M
210-100N/P XXX.XX X.XXXX M

3.2.1 PROGRAMMING THE HIGH VOLTAGE OUTPUT (‘P’)
This command allows the user to set the outputgelof the power supply. The syntax is:

‘P {numeric string} K’

Where {numeric string} is an ASCII string of fivagits with a decimal point. The resolution of the
programming value (and monitors) is five digitdnc® a Series 205A/210 power supply may each have a
different output rating, the programming commantl ave different formats. In general, the program
command will be one of those shown below:

Px.xxxxK
Pxx.xxxK

The numeric format (X.xxxx or xx.xxx) will depend ¢he unit being controlled. This numeric formaisn
be packed with zeros to fully fill five digits amlécimal point. Therefore, if a 1kV power supplythw
format x.xxxx is to be programmed to 230 volts, tbenmand will be P0.2300K. If a 20kV supply isk®
programmed to 11,500 volts, the command will be. PA0K.

The actual high voltage output will not change ratfte program command until the 200-C488 receives a
device trigger bus command or the ‘G’ command gt(see sections 3.1.4 and 3.2.3).

3.2.2 SETTING THE OUTPUT LIMITS (‘L")

The 200-C488 monitors the power supply output g&ltand current to detect if the parameters exde=d t
user thresholds. Each parameter (voltage andraliisemonitored at the rate of once per seconae User
may set threshold limits that when exceeded wilblke the user programmed shutdown and service
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request responses (see section 3.2.6 and 3.2hé)limit commands start with an ‘L’ followed by a
numeric string that represents the threshold vahes followed by a character that distinguishes/ben
the voltage and current limits. A’K’ indicates #okolt limit and an ‘M’ or ‘U’ indicates a milliam or
microamp limit respectively. The syntax is:

‘L {numeric string} K’ Kilovolt Limit

‘L {numeric string} M’ Milliamp Limit, or

‘L {numeric string} U’ Microamp Limit

where {numeric string} is as described Table 3t@s very likely that the numeric formats for theltage
and current will be different.

The voltage limit command uses the same numericaldt as the programming command, but starts will
an ‘L’. Below are some examples:

LX.XXXXK L0.6523K limits to 652.3V
Lxx. xxxK L29.400K limits to 29.4kV

The output current limit threshold may also be 8&ten this value is exceeded the 200-C488 wippoes
as programmed by the user. This command alsoresgjaistrict numerical format. Since it represents
output current, the decimal point, may be in aedéht position than the voltage format. Belowsome
examples of the current limit command.

Lxx.XxxM L12.000M limits to 12mA
LX.XXXXM L1.0500M limits to 1.05mA
Lxxx.xxU L473.50U limits to 473.5uA

The actual limit values will not change after theit command until the 200-C488 receives a device
trigger bus command or the ‘G’ command string @s&ions 3.1.4 and 3.2.3).

3.2.3 ENTERING THE CURRENT PROGRAMMING & LIMIT VALUES (‘G )
After executing a programming or limit command,gb@&ew values will not be used immediately. The
user must execute the ‘G’ command that will updlagecurrent values with the new ones. Therefbtbagi
output is currently programmed to 1kV and the @s@rcutes a program command such as ‘P1.5000K, the
output will not change until the ‘G’ command is exted. The syntax is:

‘G’ the single ASCII character

When timing is not important, the ‘G’ may be appeddo the programming or limiting command as
shown below.

Pxx.xxxKG
IX. XXXXMG

3.2.4 SHUTTING THE HIGH VOLTAGE OUTPUT ('R’)
The high voltage output may be turned back on¢octirrently active programming level after it wasits
off by a user command ‘S’ or a trip due to overloddhe syntax. The syntax is:

‘S’ the single ASCII character
This is the same effect as executing the device tles command.
3.2.5 RESTORING THE HIGH VOLTAGE OUTPUT (‘R’)
The high voltage output will return to the valuattivas programmed before the shutdown. If theuiusp

off because of an overload trip, the cause of tlexload should be corrected before restoring thpuiu
voltage or the trip will occur again.
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3.2.6 SELECTING THE OVERLOAD TRIP RESPONSE (‘C’)

When the 200-C488 detects that the power supplgkeseded one of the user-programmed limits, it may
respond by shutting off the high voltage outpupadtnown as tripping. The user may select thaptveer
supply be tripped for a voltage overload, a curca@rload, either a voltage or current overloacheither.
The syntax is:

‘C {numeric}’
where {numeric} is the ASCII byte for 0, 1, 2, o8d:

Co Enable the overvoltage and overcurrent contrehut down the power supply upon
detection of an output voltage or current abové tlespective limit setting(s).

C1 Enable the overvoltage control to shut downgineer supply upon detection of an
output voltage above the voltage limit setting only

c2 Enable the overcurrent control to shut downpiineer supply upon detection of an output
current above the current limit setting only.

C3 Disable the overvoltage control and overcuroemtrol.
3.2.7 SELECTING THE OVERLOAD SERVICE REQUEST RESPONSE (‘N)
Just as the 200-C488 may be made to shut off tteibduring an overload, it may be may to genesate
service request to the GPIB controller. The syigax

“N {numeric}
where {numeric} is the ASCII byte for 0, 1, 2, o8d:

NO Enable SQR in response to an overvoltage arcaveent detection.

N1 Enable SQR in response to an overvoltage detectly.

N2 Enable SQR in response to an overcurrent detechly.

N3 Disable SQR in response to an overvoltage erawrent detection.
When an SRQ is received, the user should execzrea poll of the unit, the status byte will be tresult
of the serial poll. Please note that overload kngdolisabling and service request choices operate
independently of each other.
3.2.8 TRIGGERING METER READINGS OF THE OUTOPUT (‘T")
The 200-C-488 has the capability to perform metadings of the power supply output voltage and
current. The user may trigger a reading of th@uatinoltage, current or both. The syntax is:

‘T {numeric}’

where {numeric} is the ASCII byte for 0,1 or 2 and:

T0 Triggers a measurement of the output voltagecamrent.
Tl Triggers a measurement of the output voltadg on
T2 Triggers a measurement of the output currelyt on
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Since this is an ASCII string it may be printededity to the CRT or printer. After receiving thE *
command the 200-C488 will return a character steimigtaining the output status (Normal, Tripped or
Shutdown) and the voltage and/or current readinglseé same numerical format as is used to entésigml
and current values. Below are the ‘T’ commandé wéfpresentative measurement strings that would be
returned from the 200-C488.

TO ‘N VXX XXXK IX.XXXXM’
T1 ‘N VX XXxxK’
T2 ‘N IxXxx.xxU’

Where the ‘N’ in the string means the output is ttrmay be replaced with an ‘S’ that means thgout
was shutdown by user with an ‘2’ command or devlear bus command, or a ‘T’ in that means the dutpu
was tripped due to an overload detection where:

‘V' in the string means voltage
‘I" in the string means current
‘K’ in the string means kilovolts
‘M’ in the string means milliamps
‘U’ in the string means microamps
SECTION IV MAINTANENANCE

4.1 GENERAL

The 200-C488 interface should not require any neai@hce or calibration. It is designed for
reliable, trouble free operation. If any queststiould arise, contact the Spellman Customer
Service Department for assistance or return autation. Although adequate information is
provided in this manual, it is suggested that thi¢ e returned to the factory if service should
become necessary.
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