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MANUAL
INFORMATION

INTRODUCTION

The scope of this manual is to provide delailed information for installing, interfacing, and
programming the HP Maodel 54300A Probe Multiplexer. The manual is divided into three sections:

SECTION L.......s GENERAL INFORMATION
SECTION l......... FRONT PANEL OPERATING AND PROGRAMMING

SECTION Iil........ REMOTE PROGRAMMING

Included in the Appendix at the end of the manual is a Quick Reference Guide which contains a
compiete listing of the Mulliplexer's command set. A work sheet for documenting a test setup is
also included. The worksheet may be used for recording input probe connections, output connee-
tions and measurement results, :

Listed on the back cover of this manual is a microfiche part number. This number may used to or-
der-4 by 6 inch microfilm transparencies of the manuai. Each microfiche contains up to 96
photoduplicates of the manual pages. :
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Figure 1-1. HP Model 54300A with HP 54002A Pods instalied.
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SECTION |
GENERAL INFORMATION

INTRODUCTICON

This section provides general information about the HP Modet 54300A Probe Multipiexer. It in-
cludes a description of the instrument, specifications, safety considerations and installation
instructions.

DESCRIPTION

The HP Model 54300A is a programmabie, dual eight to one probe multiplexer, designed to expand
the input capabilily of instrumentation systems with 50 ohm input impedance. The unique strength
of the multiplexer is it's configurability. The user may select from three inpul pods: two high
frequency- high impedance probes or a 50 ohm BNC input for terminated line applications.

The Multiplexer features full IEEE-488 bus programmability as well as simpie front panel manual
control. The 54300A has internal nonvolatite memory for storing lists of swiich closures. A switch
closure s considered 10 be a pod selection from Channel A and/or one from Channei B. Switch
closure steps may be advanced from the front panel, or over the IEEE-488 hus. For data logging
applications, a rear panel input and output {TTL compatibie} is provided. '

The HP Model 543004 is the ideal sclution in situations where delicate high frequency connections
musl be maintained and probes cannot be conveniently moved from one connection to another.
Compiex measuremenis can be aulomated by using the Multiplexer's 16 inputs. Under computer
control, one or two of the inputs may be swilched into an instrument at any one time. By using
nine multiplexers, cascaded two deep, a total of 128 input channels is achieved.

SPECIFICATIONS

Instrument specifications are listed in table 1. These Specifications are the performance standards
or iimits against which the instrument is fested. Table 2 lists supplemental characteristics.
Supplemental characteristics are not specifications, but are typical operating characteristics in-
cluded as additional information for the user.
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Table 1-1. 543C0A Specifications.

INPUTS: 2 sets of 8 HP 54000 series pod receptacies on the front panel
' Pod receptacles accept probe pods Tisted below:
Probe/Pod Medel Numbers
Probe/Pod HP 54002A HP 54001A 1GHz HP 540034 HP B54003A
Specs 50 ohm Input Active Probe 1M ohm Input 1M Chm Input
w/ 10:1 Probe w/0 10:1 Probe
Max Input| 5V rms 20 v peak 20 V peak 2 V peak
Voltage
Coupling de el dc de
Input € N/A 2 pF 8 pF 10 pF
{Nominal)
Input Z 50 ohms 10K ohms 1M ohms 1M ohms
BY N/ A dc to 1 GHz dc to 300 MHz dc to 300 MHz
: TR N/A ¢ 350 ps £1.2 ns £1.2 ns
10% - 90% . '
Division 1:1 10:1 =3% 10:1 x3% i:1 £1%
Ratio-

OUTPUTS:

sequence Tist.

INSERTION LOSS:

2 Front panel BNC connectors with 50 ohm output impedance.
BNC corresponds to a specific set of 8 input pod receptacies.

I Rear panel BNC connector which accepts positive TTL level input pu1sés
An input pulse advances muitiplexer to the next step in a current switch
Pulse must be 25 us-in duration

Each output

i Rear panel BNC connector with. jumper selectable polarity, TTL pulse
output. Output remains true for approximately 5 us afier a switch.
closure has settied (shipped from factory + out).

< 2d8 at 1.0 GHz with HP B4G02A 50 ohm Pod.

e



Modet 54300A - General Information

Table 1-1. 543004 Specifications (Continued).

CLOSED CHANNEL RESISTANCE: <0.5 ohm (at the end of switch 1ife).

NONVOLATILE MEMORY: Total memory capacity of 3761 steps. Record up to
100 Tists with up to 9% steps possible in a Tist,

IEEE-488. INTERFACE: Interface conforms to IEEE standard 488-1978.
The following capabitities as defined in IEEE standard
488-1978 are implemented:

SH1, AHl, T6, TEO, L4, LEO, SR1, RL1, PPO, DOC1, CO.

Table 1-2. Supplemental Characteristics

“Vibration: Vibrated in three orthogonal axis for 15 minutes each axis,

CHANNEL TO CHANNEL DELAY: <60 ps channel to channel.

ISCLATION: »60 dB channel to channel using HP 54002A 50 ohm pods.
>60 dB open channel to output using HP 5400ZA 50 ohm pods.

SWITCHING TIME: <15 ms. Switching s break before make. Off channels
are open circuit.

POWER REQUIREMENTS: 100, 120, 220, 240 Vac, +5% to -10%
from 48 Hz to 66 Hz. 155 VA with highest power
consumption pod configuration,

ENVIRONMENTAL:

Temperature: 0° - +55°C (32° - +131°F) operating.

- ~20°C to +75°C (-4°F to +167°F) non-operating.

Humidity: Up to 95% relative humidity at +40°C (+104°F).

Altitude: Operating - up to 4600 m (15,000 ftj},
Non-operating - up to 15,300 m {50,000 ft).

0.38 mm {0.015 in) peak to peak excursion, 5 to 55 Hz,
1 minute per octave.

SWITCH LIFE: Typical from 700,000 to 1 million contact closures
for each contact.

PHYSICAL DIMENSIONS: See outline draWing figure 1-2.

WEIGHT: net 66 kilograms (30 1bs).
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Model 54300A - General Information

NOTES: 1. DIMENSIONS ARE FOR GENERAL
INFORMATION ONLY. IF DIMENSIONS
ARE REGUIRED FOR BUILIDING
SPECIAL ENCLOSURES, CONTRCT
YOUR HP FIELD ENGINEER,
2. DIMENSIONS ARE IN MILLIMETRES
AND (INCHES).

(TOP

§ 520.%7 (20.5)

| — 425.5 (18.75)
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Figure 1-2. 54300A Dimensional Detail
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Mode! 54300A - General Information

ACCESSORIES SUPPLIED.

The following accessories are supplied with the HP Mode! 54300A:

1 Line cord.

1 Operating and Programming manual,
1 Operating and Service Manual,

168 Pod receptacie covers.

16 Color coded probe identifier markers.

SAFETY CONSIDERATIONS.

This product is a Safety Class 1 instrument {provided with a protective earth terminal). Review the
instrument and manual for safety markings and instructions before operation. Specific warnings,
cautions and instructions are placed wherever applicable throughcut this manual. These precau-
tions must be observed during all phases of operation, service, and repair of this instrument.
Failure to comply with these precautions or with specific warnings elsewhere in this manual vio-
tates safety standard of design, manufacture, and intended use of this instrument. Hewieti-Packard
assumes no lability for the customer’s failure to comply with these requirements.

Operation. Before applying power, verify that the power transformer primary is matched to the
availtable line voltage, the correct fuse is instalied and safety precaulions are taken (see the follow-
ing warnings). In addition, note the instrument’s external markings which are described under
"Safety Symbois.” . o '

WARNING I

Servicing instructions are for use by service-trained personel oniy. To
avoid dangerous electric shock, de not perform any servicing unless
qualified to do so.

Befare switching on the instrument, the protective earth terminai of ihe

instrument must be connected to the protective conductor of the
(mains} power cord. The mains plug shall only be inserted in a socket

outlet provided with a protective earth contact, This protective action

must not be negated by the use of an extension cord without a protec-

tive conductor. Grounding one conductor of a two conductor outlet is
not sufficient. protection. If this instrument is to be energized via an au-

totransformer (for voltage reduction), make sure the common terminal is

connected to the earth terminal of the power source. Any interruption. of -
the protective (grounding) conductor (inside or outside of the instru-
ment) or disconnecting the protective earth terminal, will cause a poten-

tial shock hazard that could resuit in personal injury. )

Whenever It s likely that the protection has been impaired, the instru---
ment must be made inoperative and be secured against any unintended

§ | operation,

Onty fuses with the required rated current , voltage and specific type

1-5
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showid be used. Do not use repaired fuses or short circuited fuse
holders. To de so could cause a shock or fire hazard,

Do not operate the instrument in the presence of flammable gasss or
fumes. Operation of any electrical equipment in such an environment
constitutes a definite safety hazard.

Do not install substitute parts or perform. any unauthorized modifica-
tions fo the instrument. Any adjustment, maintenance, and repair of the
opened instrument under voltage should be avoided as much as pos-
sible, and when inevitable, should be carried out only by a trained per-
son who is aware of the hazards involved.

Capacitors inside the instrument may still be charged even if the in-
- strument hias been disconnecied from it's power .source.

Safety Symbols -

WARNING i

The WARNING sign denotes a hazard. It calls atiention to a procedure, practice, or
the like, which, if not correctly performed or adhered to, could result in personal in-
jury. Do not proceed beyond a WARNING sign uniil the indicated conditions are fully
understood and met, :

CAUTION

The CAUTION sign denotes a hazard. It calls attention to an operating procedure,
practice or the like, which, if not correctly performed or adhered to, couid result in
damage to or destruction of part or all of the product. Do not proceed beyond a
CAUTION sign until the indicated conditions are fully understood and met.

Instruction manual symbol: the product will be marked with this symbol when it is
necessary for the user o refer to the instruction manual in order 1o protect against.
damage to the product. '

Indicates hazardous voltages.

ik

Earth terminat. Also somelimes used in the manual 1o indicate circuit common con-
nected lo grounded chassis.



Model 54300A - General Information

INSTALLATION -

This paragraph provides installation instructions for the Model 54300A Probe Muttiplexer. it aiso in-
cludes information about initial inspection, damage claims, preparation for use, storage and
shipment. .

Initial Inspection. inspect the shiping container for damage. If the shipping container or
cushioning maierial is damaged, it shouid be kept untit the contents of the shippment have been
checked for completeness and the instrument has been checked mechanically and electricaily. The
content of the shippment shouid be as lisied in the "Accessories Supplied" paragraph in this
section.

if the contents are incompiete, if there is mechanical damage or defect, or if the insirument does
not pass the Performance Tests, notify the nearest Hewlett-Packard office. If the shipping container
is damaged, or the cushioning material shows signs of stress, notify the carrier as well as the
nearest Hewlett-Packard office. Keep the shipping material for carrier's inspection. The HP office
will arrange for repair or replacement at HP option without waiting for claim settlement.

WARNING l

Read the Safety Sumimary in the front of the Qperating and Service
Manual and the "Safety Consideralions” paragraph in this section
hefore installing or operating the instrument.

PREPARATION FOR USE.

Power Requirements. The 54300A requires a power source of 100, 120, 220, or 240 Vac, +5%
to -10%, single phase, 48 to 66 Hz. Maximum power dissipation at 60 Hz and 120 Vac is 110
walls. :

AC Line Voltage Selections

CAUTION ¢

Before placing the instrument in operation, ensure that the operating
voitage visible in the power module window (figure 1-3) agress with the
line voltage being used. The power supplies may be damaged if the line
voitage selection is incorrect,

The instrument is set at the factory for 120 Vac operation. To operate the instrument from any
other source proceed as follows:

a. Disconnect the power cord from the Multiplexer,

b. Slide the fuse cover to the left and pull the fuse.

c. To select the desired operating voitage, reorient the PC board to the correct voltage
position (figure 1-3). Push board firmly into moduie slot.

d. Reinstall the fuse. For 120 Vac operation use a 2.0A fuse, HP part number
2110-0001. For 220 Vac operation use a 1.0A fuse, HP part number 2110-0002.

1.7
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T
i

SELECTION OF OPERATING VOLTAGE
i, TOPEN COVER DOOR PND ROTATE FUSE-PULL. TO LEFT,

2. SELECT OPERRTING VOLTAGE BY ORIENTING PC BOARD
E TO POSITION DESIRED VOLTAGE ON TOP-LEFT S10E.
NQOTE PUSH BORRD FIRMLY INTO MODULE SLOT.

THE 343BBA WILL NOT OPERATE If THE VOLTAGE 3,  ROTATE FUSE-PIRL BRCK INTO NORMAL POSITION FMD RE-

SELECTION PC BORRD IS PLACED IN EITHER THE TNGERS FUEE TN LOLDERS . USING CRATION T0 SELECT

128~0R 228-VOLT POSITION. CORRECT FUSE VALLE (2.2 RWERE FOR 115/12B-VOLTS,
1.8 FAMPERE FOR 238248 VOLTS),

E543aR02 /IIDECB4

Figure 1-3. AC Line Voitage Selection.

AC Power Cable. This instrument is equipped with a three-wire power cable. When connected
to an appropriate ac power receptiacie the power cord grounds the instrument chassis. The type of
power cable plug shipped with each instrument depends on the country of destination. The HP
Part numbers and associated option numbers for the different power plug configurations available
are shown in figure 1-4.

OFTION 587 ELROPERN OFTION 812 DENMERK | OFTION 886 SWITZMF\I;JE OFTION ST8. U. 8. /CRNRDR
CRELEY P 891281682 CONTINENT | CHBLE* HP 8122-2957 CHELE> HP B12P-2286 CRELE¥ HF 8i2B-152%
X
2
258V OPERFTION . 2@V OPERATION | - 258V OPERATION 125V OPERATION
T OPTION s RISTRATLIA | OPTION S04 U,.5./CANRDR | DPTION SBB UNITED KINGAOM
CABLEN HP A1Z26-DESE NEW ZEALAND | OBELEY HP 81282659 o CRBLEX HP A128-1703
258V OPERATION . F5EV OPERATION 258V OPERATION

ART28812-230£084

-

Figure 1-4. Available Power Cords and Optidns.

1.8



Modei 54300A - General Information

HP-IB SYSTEM INTERFACE.

The Hewlsett-Packard Interface Bus (HP-IB) is Hewisit-Packard’s imptementation of |EEE Standard
488-1978, "Standard Digital Interface for Programmable Instrumentation.” HP-IB is a carefully
defined interface which simpiifies the integration of varicus instruments and computers into sys-
tems. The interface provides for messages to be transferred between two or more HP-IB com-
patable devices. HP-IB is a parallel bus of 16 aclive signal iines grouped in three sels according to
function.

Eight signai lines, termed DATA lines, are in the first function set. The DATA lines are used to
fransmit data in the form of coded messages. These messages are used to program the instrument
functon, ransfer measurement data, and coordinate instrument operation. input and Output of ali
messages, in bit parallel-byte serial form, are also tranferred on the DATA lines. A 7-bit ASCII code
normally represents each piece of data.

Data is tranferred by means of an interldcking"'handshake" technigque which permits data transfer
{asynchronously) at the rate of the slowest active device used in that transfer. The DATA BYTE
CONTROL lines coordinate the handshaking and form the second functional group.

The remaining five GENERAL INTERFACE MANAGEMENT lines (third functional group) are used to
manage the devices connected to the HP-IB. This includes activating all connected devices at
once, clearing the interface and others. The connections to the HP-1B connector on the rear panel
are shown in figure 1-5.- '

s \

DIgs t 13 5ICH

nigz 2 14 i DIOB

8183 3 5 juaiers

frudcil) 4 i Jayge: B

0T 5 1?7 REN

mav . B 18 20 '_I'NIETED PRIR WITH & \

NRFD 7 19 A0 TWISTEDR PRIR WITH 7 i

NDAC MMENM;E}M B0 TWISTED PAIR WITH 8 ! SHOLLD BE GROUMDED
IFC (BCL) g 231 Ps0 TWISTED PRIF WITH 8 g%@RTﬁ}?géNg;Z?mIgED PHIR..

SRG 1a | 22 PO TWISTED PRIR WITH 18 |
ATN (MRED 11 23 FrQ THISTED PAIR WITH Hj

SHIELD 12 | 24 STGNAL. GROUNEG

\/<4\
\/ T~ TYPE 57 MICRORIBEON CONNECTOR

ME4 2201 APADECH4

Figure 1-5. HP-IB Interface Connector,

54300A BUS CAPABILITIES.

The 54300A inierfaces to the HP-EB as defined by IEEE Standard 488-1978. The interface function
subset which the 54300A implements is specified in Table 1-3.

1-9
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Az

i
Tabie 1-3. 543004 Bus Capabhilities.
F ' SH1 Source Handshake - Complete capabilities
- AREY Acceptor Handshake - Complete Capabilities
F TG Basic Talker, with Serial Poll, no Talk-only mode, unaddressed
- to talk when it receives its Tisten address.
& TLO No extended talker capabilities
- L4 Basic listener, unaddressed to Tisten when it receives its
talk adress
LEO No extended Tistener
< SR1 Service Request - Lomplete Capabilities
RL1 Full Remote/Local capabilities
e PPO o Parallel Poll Capabilities
- DCl Device Clear - Complete Capabiiities
¢ co No Controtler Capabilities
% HP-1B ADDRESS SELECTION.
S The HP-IB address of the 54300A is determined hy the setting of the right five switches on the rear
panel, These switches are read when the Muitiplexer is turned on or when reset is initiated. The
= 54300A address is set at the factory with the address swiiches set to decimal "09". The cor-
i responding ASCI code is a listenr address of ") and a falk address of ™", Refer to table 1-4 for
' olher HP-1B address codes. Address swilch setlings are shown in ligure 1-6.
- POWER-ON
r e
- HP-1B TEST
§ Ve F!DIIRESS—\ 5 i{
- TP
- : i 2 3 & 5 & 7 8
; . PS40 ATINECEY

c - - Figure 1-6. 54300A Address Swiich.
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Table 1-4, 54300A Address Codes

3 ASCITI Code
) Character Address Switches 5-Bit
! Listen Talk 1 2 3 4 5 Decimal Code
! . SP @ 0 g 0 0 0 00
i ! A 0 0 ¢] 0 1 o1
: Bk 8 0 0 0 1 0 02
; # C 0 0 0 1 1 03
' $ D 0 0 1 0 0 04
i % E 0 Q 1 0 1 05
' & F 0 0 1 1 0 06
¢ G 0 8 1 1 1 67
{ H 0 1 0 0 0 08
i ) 1 0 1 0 0 1 09 —~Factory Set
‘ * J 0 1 0 1 0 10
+ K 0 1 0 H 1 il
’ L 0 1 1 0 0 12
M 0 1 1 0 1 13
. N 0 1 1 i 0 14
/ 0 0 1 1 1 i 15
0 p 1 0 0 0 0 16
i O 1 0 0 0 1 17
z R 1 0 G i 0 18
3 S 1 0] 0 i 1 19
4 T 1 0 1 0 0 20
5 U 1 0 1 0 1 21
6 Y 1 0 i i 0 22
7 W 1 0 1 1 1 23
8 X 1 1 0 0 0 24
9 Y 1 1 0 0 1 25
: Z 1 1 G 1 0 26
H [ 1 1 0 0 1 27
< 1 1 1 0 0 28
= ] 1 1 i 0 1 29
> ~ 1 1 1 1 0 30

Select Codes can be any integer 1 through 12, Primary Address can be any integer 0 through 30.
SYSTEM INSTALLATION.

A typical test set-up is shown in figure 1-7. It is important that the correct pods are installed for the
measurement being made. If the system under test must be terminated into 50 ohms, the HP
Model 540024 pod is recommended.

For high impedance and high bandwidth requirements the P Model 534001A is recommended.

This pod with it's built in probe offers up to 1 GHz bandwidth with 10k ohms/2pF input loading.

The probe utilizes a mini-tip for easy access in compact circuits. The pod is ideal for high-speed
§ logic measurements, where low shunt capacitance are a significant factor in loading the test
: circuil.
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The HP model 34C03A with it's detachable 10:1 divider probe has 1M ohm input resistance and 8
pF shunt capacitance. When using this pod, the system bandwitdth is 300 MHz. If desired, the
probe may be removed from the pod to provide a 1M ohm inpul resistance with 10 pF shunt
capacitance, BNC compaltible pod. The division ratio without the probe is 1:1.

CONTROLLER

MEASURING SYSTEM (50ohm INPUT)

-

B

CIRCUIT UNDER TEST

T
vy | U

~-

{H T I S i

ey e
mmem L
e 0D

[

bhhannd =
st |

Figure 1-7. 54300A System Installation.

CAUTION

To prevent efectricl gamage to the active pods, never drive the multi-
plexer output with a signal or a dc level,
Before removing pods from multiplexer, enisure power is turned off.
To prevent heat damage (o the pods, cover alf unused. pod slofs.

— L 5 B O
_; \< FP-1B > / W@WW
B l |
- i
H
LZEE ] T ee[leflef 1a[Te[e[=T [1 [3
o [} [0 eOefe[deOeeTelle[]
|27 L& el b@'é ,®' ;D'o —
Ll ele H,O‘ o7 o
54300A PROBE MULTIPLEXER 5432823, 3BNOVE4



SECTION |l
FRONT PANEL OPERATION

INTRODUCTION
This section contains detailed front panel cperating information for the HP Model 54300A Probe

Multiplexer. Examples for establishing and storing lists of swilch closures using the front panel
conirols are aiso inciuded. .

PANEL FEATURES

An overview of the front panel and rear panel controls is shown in figures 2-1 and 2-2. Description
numbers maich the numbers in the figures.

B prey

) INSERT

RECALL
HP-1B STATUS &)

B srone

DISPLAY

LOGAL («3\ [}5) peLete B Ao-ar
(11 ]
AO-AT
CHANNEL A
PODS o :
THIS AOW B0-87
18 4, B
_,_—-—""'—" ]
LINE ] QUTPUT
BO-BT CHANNEL B PODS
THIS ROW
Figure 2-1..54300A Front Panel View,
ﬂ' LINE SWITCH. Applies power to the instrument.
2] LOCAL. Returns multiplexer from HPF-IB to front panel conirol.
&3 HP-IB HANDSHAKE STATUS.
4 RECALL. To recal a switch sequence list, push RECALL once and

the two digit number of a stored list (G0-99}). Push RECALL twice to start a new
list. This erases the current list and opens all swiich closures.

2-1



Model 54300A - Front Panel Operation

55 ] STORE. Push STORE and a two digit number (00-99) to place the
A current list of swilch closures in nonvolatile memory.

6 MULTIPLEXER DISPLAY, Indicates error codes, HP-IB Address, cur-
rent step number, and numbers of stored lists in nonvolatile memory.

7 ) NEXT, FPush once to increment step by step in the current list.
Keeping the NEXT key depressed will scan through the list of switch selections in
the forward direction without closing the relays. At the last step of the list, scan-
ning will stop. '

PREV. Push once to decrement step by step in the cuirent iist
Keeping the key depressed will scan through the list in the reverse directian
i without closing the retays. At the beginning of the list, scanning will stop. |

iE £ INSERT. Inserts the current switch selection into the current
list. The switch selection is inserted after the displayed position. The displayed
position is then incremented by one step.

DELETE. The DELETE key, when pushed once, will remove the cur-
ke rent switch ciosure from the current list, The next closure in the list will take the
L position of the deleted closure.

CHANNEL A POD POSITIONS. Positions are the eight signal inputs
for channel A (A0-AY). ‘

CHANNEL B POD POSITIONS. Positions are the eight signal inputs
for channel B {BO-B7). :

~AG-AT. Channel A pod selectors. These keys may also be used to
assign list number assignements from 00 through 77.

B0-B7. Channel B pod selectors. These keys may also be used to
assign list number assignments from 00-77.

jrme

8, & These two keys may be used for list assignments requiring
digits 8 or 9, ie. 89, 91.

A, B OUTPUT. Channet A and B 50 ohm outputs,

o 2.2
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18]

HP-iB CONNECTOR ~ HARD RESET

FUSE

READY OUTPUT POWER CORD RECEPTACLE FUSE PULL GX)
) HP-1B ADDRESS SWITCH
ADVANCE INPUT B YOLTAGE SELECT BOARD
' (24 ]

Figure 2-2. 54300A Rear Panel View.

The following control descriptions refer to figure 2-2.

18 ] HP-IB  Connector, Used 1o connect a conirofter to the Probe
Muitiplexer. The connector conforms to the IEEE Standard 488-1978.

[ 19 ] HP-IB ADDRESS SWITCH. The eight position switch is used o set
the address of the Muitiplexer, Internal Test enable and Power-on SRQ enable.

ADVANCE INPUT Connector. Input for a TTL compatible pulse. It is
used to remotely scan through the current list,

127 READY OQUTPUT Connector. The Ready Output circuit provides a TTL

compalible pulse approximately 15 ms. after the advance input is received. This
puise indicates that the multiplexer is ready for another Advance Input.

With the Advance input and Ready Quiput circuit, a closed loop data togging system could be im-
plemented with a device such as a digitizing spectrum analyzer.

27 HARD RESET. When pushed, the 54300A will c¢ycle through the
' : power-up sequence,

FUSE PULL. Allows removal of line fuse.

PC board insidle the power modute for changing line operating voltages.
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SELF TEST

CAUTION

Before placing the 54300A inic operation, ensure that the operating
voltage indicated in the power module window (figure 1-3), agrees with
the line voltage being used.

The self test feature of the 54300A provides a method of verifying proper instrument operation. Self
test is iniliated when power is first applied, or when the Hard Reset button on the rear panel is
pushed once. The Self Test sequence inciudes the following steps:

a. The HP-1B switch is read.

b. The current list of switch closures is cleared.

c. All switches are set open.

d. Switch closure delay is set to 15 ms.

e. RQS mask is cleared if PON SRQ switch on rear pannei is disabled.

f. Assert Power-on SRQ if enabled. by rear panel switch.

The entire Seif Test sequence requires approximately 1Cseconds to compiete. During the se-

guence the display will cycle through the foliowing sequence:

a. The instrument Modet number is identified.
b. The characters hP-ib = 09 are displayed.
The characters "09" mean that the address of the Multiplexer is set to 09.
¢. When the characters "00" are displayed, the seif test is complete. All

switches are in the open position as indicated by the display (00).

if a failure is detected during self test the display will show one of the following error messages:
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i ERROR NO CESCRIPTION

’ ER 10 Scratch RAM Fajlure

. ER 11 Nonvolatite Memory Failure (U36)

i ER 12 Bad List Pointer in Nonvolatile Memory
! ER 13 Nonvolatile RAM Faiiure at U7

i ER 21 Checksum ROM U8

; _ ER BB Fatlure at Ul0

‘ ER B6 Fatlure at Uz27

5 ER 79 Failure at U13

|
! CAUTION

To prevent electrical damage to the active pods, never drive the multi-
plexer output with a signal or DC level. .

Before removing pods from multiplexer, ensure power is turned off.

! To prevent heat damage to the pods, cover all unused pod Siots.

FRONT PANEL OPERATING AND PROGRAMMING

~ The definitions outlined below must be understood before operating the Multiplexer, These defini-
tions’ apply equalfy to operation from the front pane! and remote programming.

CHANNEL: The term channei refers to each of the two signal outputs of the multi-
plexer. The 54300A has two channeis: Channel A which consists of pod receptacles
AD-A7, and Channel B which consists of B0-B7.

SIGNAL INPUT PODS. The signal input pods fit into each of the pod recepiacles.
Each channel has eight pods: AD-A7 and B0-B7. Refer to Section | for pod selection
and pod specifications.

SWITCH SELECTION: A switch selection refers to one on or off condition for each
channel. Only one switch per channel can be closed at any given time. A switch on
condition sefection may be referred to as a specific pod in a channel, i.e. AQ, B1 etc.

LIST: A @ist is a sequence of switch selections stored in temporary memory, or in
nonvolatile memaory. There are two types of lists: the current list and a stored list. The
current list is stored in temporary memory and is lost when power is interrupted or a -
hard reset is initiated. The stored list is recorded in nonvolatiie memory and must be.
identified by a two digit number from 00 through 99 (100 possible stored lists). A list
may contain a step with one or no switch ciosures,
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Selecting a Switch Closure (A0 - A7, BO - BY)

If the current list is to be cleared before making a swilch selection, push RECALL twice. Cycling
power, or pushing RESET button on the rear panel wili initiate the self test routine and also ciear
the current list.

When the current list is cleared and or self test is complete, all switches are open and the display '

shows 00 steps of closures in the current list,

Push switch keys AQ and BO. The lights associated with pod selection AC and BO will come on, in-
dicating that channel A and channel B swiiches are closed. To open both swilches, push AC or BO
again. The associated lights will toggle off, indicating that the channels are open. Notfice that the
display of the multiplexer remained at 0. The two digits are used only to indicate the step number
in the list.

i another pod is o be selected, push the dasired key switch and the previous closure is opened.
Remember only one pad per channel can be closed at one time.

Establishing a List of Switch Selections  (INSERT)

To estabiish a list of switch selections, push RECALL twice to ciear the current list and to open all '

switches.
Select the first switch combination, Le. AD - BO.

Push the INSERT key to record the pod selection. Notice that the display has advanced to 01, Pod
selection AQ and BOQ is the first step (01) in the current list. Remember that the current list is

recorded in temporary memory. If power is interrupted or if RECALL is pushed twice, the current -

list is lost,
Select the next switch closures and push INSERT to record the step. Notice. that the display has

advanced te step 02. Continue this procedure untit all desired switch closures have been entered
into the current list. : '

EXAMPLE 1. Establish a list of the following pod setections:

CHANNEL A POD CHANNEL B POD
AD BO
At . .
A2 ‘ B2
A3 B3 |
Ad B4

-- Designates no switch closure in that step

a. Push RECALL twice to clear the current list and to open all switches.
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b. Push keys in the foliowing sequence:

FRESS KEY DISELAY
AO - BO Q0
INSERT 01
A1 - B0
INSERT 02
AZ - B2
INSERT 03
A3 - B3
iINSERT 04
A4 - B4
INSERT 05

The display indicates that a sequence of 05 switch closures has been recorded in temporary
memory (current list). The A4 and B4 pod indicators are alsc on.

Stepping Through a List (NEXT/PREV)

Through the use of the NEXT and PREV keys, the user may step through a list manually
from the front panel. In Example 1, five switch selections have been stored in a current list.
Step through the list backward by pressing the PREV key. Scanning wili stop at step 01 of
the list.

The NEXT key operates in the same manner. Step through the list farward by pressing the
NEXT key for every switch closure in the list. Scanning will stop at the end of the list.

Fast Scanning a List

By keeping the NEXT or the PREV key depressed, the muitipiexer wilt scan through the list
rapicly without any switches closing. Use this feature for finding a specific signal input in a
list. The scan rate may be accelerated for longer lists by pressing NEXT/INSERT simui-
taneousty for the forward direction and pressing PREV/DELETE keys for the backward direc-
tion. The normal scan rate is approximately 5 sefections per second and 15 selections per
second for the accelerated scan rate. -

Moving a List to and from Nonvolatile Memory (STORE/RECALL}

When the STORE key is pushed followed by two digit keys (0 - 9), the current list is stored in
nonvolatile memory. The twe digit number identifies the stored list. To recall the same list
from memory, push RECALL and the two digit number that indentified the list. When a fist is
recalled from memory, the first switch selection in the list is activated. if an attempt is made
to recall a nonexistent tist, the error message £R G1 is displayed.

2-7
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EXAMPLE 2. Store and Recall the list that was established in Exampile 2.

a. ‘Record the list of switch closures established in Example 1.

b. The dispiay of the multipiexer will show 05 swich closures in the list.

c. Press STORE and digits CO. List 00 is stored in nonvolatile memory. The display indi-
cates the list number and the present swiich ciosure.

LIST NO SELECTED PODS

STEP NO IN LIST

Figure 2-3, Display of & Stored List

d. To recall the fist from memory, press RECALL and the two digit number that identified
the list. In this exampte press 00. When RECALL 00 is executed, the multiplexer defaults to
the first closure in the list.

Modifying A List (INSERT/DELETE)

A list may be modified by inserting or deleting steps of switch closures anywhere in the list.

EXAMPLE 3. Add switch closures A7 and B7 at step 01 in the list established in Example 2.

Recollect that the list in Example 2 was identified as List 00 and contained the following switch
~ closures:

LIST CO SWITCH STEPS STEP NO

A0 - BO 01
Al - - 02
A2 - B2 03
A3 - B3 ' 04
A4 - B4 ' 05

2-8



. Mode! 54300A - Front Panel Operatién

To modify the list, proceed as follows:

a. Press RECALL 00 te bring the stared list into the current [ist,

b. Push PREV key to position the step number o 00. Select pods A7 - B7 and press
INSERT.

¢c. Press STORE G0 to record the new list,

The modified list contains the following closures: -

LIST G0 SWITCH STEPS STEP NO
A7 - BY 01
AC - BO 02
Al .- 03
A2 - B2 04
A3 - B3 05
A4 - B4 06

Consider another modification o the same list. Test requirements dictate that pods A7 and B7
must occur fast in the list (step 06). '

To make this modification follow the procedure outlined below:

a. Recall list 00, or use the NEXT/PREV keys to position the multiplexer to switch step
number 01. Switch posiiions A7 and B7 are closed.

b. Press DELETE and notice that the current switch closure has been deleted from the list
and the next closure has moved to step number 01,
c. Use the NEXT key to position the list {o step 05. Pods A4 - B4 are closed.

d. Select pods A7 - B7 and push INSERT, STORE 00. Pods A7 - BY are now the jast step in
the list. When STORE was pressed, the new modified list as shown below was stored in
nonvolatile memory:

LIST GO POD NUMBER STEP NUMBER
AQ - BO 10
At - - 02
AZ - B2 03
A3 -~ B3 ‘ 04
Ad - B4 05
A7 - BY ' 06

Remember that any modifications made to the current list are not stored in nonvotatile memaory un-.
tl STORE and a two digit keys are used. If power is turned off, or a hard reset is initiated, the cur-
rent list is lost.
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Starting A New List (RECALL/RECALL)

when RECALL is pushed twice, the mulliplexer defauits to the "wake-up” state. It means that the
current list is cleared (dispiay shows 00) and ali switches are opened, however, the self fest se-
quence is not initiated. Initiating the self test sequence will produce the same results. Remember to
save the old current Hist if it is to be saved.

EXAMPLE 4. In addition to the list established in Example 3, the following switch selection are to
be stored in a new tist identified by list number Gt:

LIST 01 AC - B
AD - B2

Al - B3
A2 - B4

To establish the new list follow the procedure below:

a. If necessary store the current list. Push RECALL twice to clear the current list. The dis-
play shows 00 step numbers and all switches are open.

b, Enter the new fist by pressing the keys in the sequenc'e outlined below:

PRESS KEY DISPLAY
AD - BT _ :
INSERT 01
- - B2
INSERT 02
Al - B3
INSERT 03
AZ - B4

INSERT 04

¢. To store the list in nonvolatile memory, press STORE, then O1.

Deleting A List From Nonvolatile Memory (RECALL/STORE)

A stored list may be deleted from memcry by overwriting it with a current list containing zero

switch closures. To erase a list, push RECALL twice to erase the current list and to open all
switches. Delete the list by writing the empty current fist info memory.
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EXAMPLE 5 Delele the list thal was stored in Example 4.

2. Press RECALL twice to c¢lear the current fist and to open all switches.

b. Push STORE 01, Stored list 01 is now replaced by the cleared current list. Note that the
display indicates 00 switch closures for list number GC.



SECTION 1l
REMOTE PROGRAMMING

INTRODUCTION

The purpose of this section is to provide detailed programming instructions for the HP Model
543G0A Probe Mullliplexer. Programming Commands are sent to the 354300A via the
Hewlett-Packard- interface Bus (HP-IB). Refer to Section | for a brief description of the HP-IB bus
structure.

ADDRESS SELECTION

Each instrument connected -to the HP-IB interface has a unique address assigned to it. The ad-
dress provides a method for the system computer to select individual instruments for sending data
to or receiving information from. The address of the 54300A Probe Mulliplexer is set at the factory
o decimal "09". The corresponding ASCII code is a listen address of )" and a talk address of "i".
Refer to table 1-4 for other address codes. Address switch settings are shown in figure 1-8.

COMMAND STRUCTURE

The programming examples used in this secltion are given in enhanced BASIC (Beginners
All-purpose Symbolic instruction Code) programming language such as used in HP Series 200
deskiop computers. In these exampies the staterment OUTPUT 709 is used. The word QUTPUT is a
statement specific to certain HP computers for moving data out of the computer. The number 709
refers o the computer interface select code, which is 7, and the 54300A address, which is C9.

The following diagram shows how commands are sent to the 54300A.

Interface
Select Specific 54300A
Code Command Code -
OUTPUT 7 09 ; "CLOSE A0 & BO"
Computer output 54300A HP-1B Data for specific:
Statement wilt _ Address Command Code
depend on compuier
being used -
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55 NOTATION CONVENTIONS AND DEFINITIONS @
The following conventions are used in this manual in descriptions of remote (HP-IB) cperation: |

< > Angular brackets enclose descriptive words that are used to symbolize a program code

T parameter.

[ 1  Square brackets indicate that the enclosed items are optional.

& ' {3 When. several items are enclosed by braces, one, and oniy ane of these elements must
- be selected.

o : | "OR" Indicates a choice of exactly one element from a list. For example: <A>| <B> indi-
cates <A> or <B> - not both.

il CAUTION -

T To prevent glectrical damage fo the active pods never drive the mufti-
plexer output with a signal or DC level.

Before removing pods from the muftiplexer, ensure power is turned off,

e

REMOTE PROGRAMMING

frese

The programming commands affecting the operation of the 54300A, are organized in the same se-
gquence as in Section i, Front Panel Operation. Commands affecting system operations are dis-
cussed at the end of this section. A Quick Reference Guide, containing the complete command
set, may be found in the Appendix at the end of this manual.

e A Note About Query Commands

When mutltiple query commands are sent to the 54300A within a single program line, thé'respons-
es are buffered such that the first query in is the first query out.

EXAMPLE:
OUTPUT 709;"ID?;REV?"
ENTER 709;A3,B$
PRINT A%,B%

The multiplexer will respond to the above program as follows:
HP54300A 2449

The response will remain in the buffer until they are read by the coniroiler, or until another
programming line containing a query is sent to the 54300A,
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EXAMPLE:
OUTPUT 709;"iD?"
CUTPUT 709"REV?"
ENTER 709; AS
PRINT A$
The muiltiplexer will respond to only one guery as shown below:

2449

Selecting a Switch Position (CLOSE Command/Guery)

The CLOSE command is used tc select a switch ciosure. A switch closure is one pod selection
from channel A and one pod from channet B. A pod refers to a switch position of the multiplexer,

SYNTAX: CLOSE | CL <POD> [, | & <POD>]
EXAMPLE: Route the input signal at switch position AQ to channel A cutput.

QUTPUT 709;"CLOSE A0”
Qr:
OUTPUT 709;"CLADY
Note that the light associated with pod selection AQ is on, indicating that channel A switch is
closed. The multiplexer is also in the remote mode as indicated by the REM and LSN status lights.
To select a pod from channel A and B:
OUTPUT 709;°CLOSE A0,B0"
or
QUTPUT 709;"CLAO,BO"
The lights associated with pod selections AQ and BO are on. Notice that the display of the multi-
plexer remained at "00". The two digits are used oniy {o indicate the step number of a list. If

another pod combination is selected, the previous ciosure is opened and ihe new one is selected.
Hemember only one pod per channel can be closed at one time,
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CLOSE Query

The CLOSE guery command identifies the present switch selection.

SYNTAX: CLOSE?|CL?

The multiplexer reply is an alpha numeric string that represents the present switch selections i.e.
AOB3. If the Header is enabled, the word CLOSE is added to the response.

EXAMPLE:
WITHOUT HEADER WITH HEADER
QUTPUT 709;"CLGSE?” OQUTPUT 709;"HDR1;CLOSE"
ENTER 70%;A% ENTER 709;A%

DISP AS : : DISP AS
if pods AD and B3 are selected then the response of the muitiplexer will be "AOB3" with Header off

and "CLOSE AQB3" with Header on.

Disconnecting a Switch Position (OPEN Command)

The OPEN command is used to disconnect a pod from channel A or channel B ouiput.
SYNTAX: OPEN | OP <CHANNEL> [, | & <CHANNEL>]
EXAMPLE: Disconnect both pods used in the i'ast example.

OUTPUT 709;"OPEN"
or disconnect one pod:

QUTPUT 709%"0PA" or: QUTPUT 70%:"0PB"

The lights associated with both pods AQ and BO are off indicating that channeis A and B are open. -
The OPEN command has no effect if the swich is already open. ,
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Decimal Encoded Setup  (SETUP Command/Query)

Switch selections may be expressed in decimal values and switches may be closed or opened
using the SETUP Command. To sefect a combination of switches: :

SYNTAX: SETUP<{0-77> l SET<00-77>

The two digit combination in angular brackets represent the pod selection, e.g. 00 = pods AC and
BO. The first digit is the pod number for channel A and the second digit is the pod number for
channei B. To disconnect both pods:

SYNTAX: SETUP8S | SET88

The SETUP88 Command will open all selected switches at the same time.

SETUP Query

The SETUP Query identifies. the present switch closure in decimal values.

SYNTAX: SETUP? | SET? -
The response of the multiplexer without the Header, is a two digit number, 2.g. 00 or 11. The first
digit represents the channel A pod selection, and the second digit is channnel B.-

EXAMPLE:

GUTPUT 70%;"SETUP?"
ENTER 709;A
DISP A

The response of the multiplexer is "00" without the Header, and "SETUP 00" with the header.
If both channels are open, the response of the muliiplexer is "88" or "SETUR 88".

Establishing a Current List  (LIST Cemmand/Query)
The LIST Command is used to estabiish a list of switch selections. Up to 99 switch selections may

be made in one list provided that a total of 3761 switch selections for the multiplexer is not
exceeded. : :

SYNTAX: LIST <PODS> | LST <PODS> | LI <PODS>
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The pod selections are entered in decimal form the same way as the SETUP Command. The first
digit is the channel A pod and the second digit is the channel B pod. ‘
EXAMPLE: Establish the following list of switch selectiens:

CHANNEL A POD CHANNEL B POD

AQ BO
Al --

At B1
A2 B2

CUTPUT 709;"LIST00,18,11,22"
Notice that the second switch selection has only one closure. Use the digit "8" to leave that chan-
net open as shown in the example.
The list established in this exampie is the current fist and is not stored in nonvolatile memory. If

power is interrupted or a Reset is initiated, the current list of switch selections is lost. Use the
STORE command to move the data of the current list to nonvolatile memory.

LIST Query

The LIST query discloses all switch selections in the current list.
SYNTAX: LIST? | LST? | LI?

The response of the multiplexer is a string of two digit numbers, e.g. 00 11 22. The first digit in
each number pair represents the channel A switch selection, the second number is the channel B
switch selection. The string may be as long as 88 number pairs since 99 switch selection are pos-
sible in the list.

EXAMPLE:

OUTPUT 709;"LIST?"
ENTER 709; A
DISP A

in this example the Header is disabled. The response of the multiplexer would be "001122" without -

the Header. With Header enabied the word "LIST" is added to the response.
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Scanning Through a List  (NEXT, PREV, STEP Commands/Queries)

The NEXT, FREV and STEP commands allow scanning through a list of switch selections. The
NEXT command causes scanning through the list in the forward direction. At the last step in the
fist scanning will step. The PREV command accomplishes the same thing in the reverse direction. -
At the beginning of the list scanning stops. The STEP command will cause the multiplexer to
“wrap-around” the current list. Scannmg takes place in the forward direction.

NEXT
SYNTAX: NEXT | NXT | NX

EXAMPLE:

OUTPUT 709;"NEXT"

Every time the NEXT command is sent, the muiliplexer opens the current switch selection and ad-
vances to the next step in the current list. Any subsequent NEXT command at the last step of the
list will have no effect on the operation of the multiplexer.

NEXT Query
When the NEXT Query is execuled, the multiplexer re'sponse is the next switch selection in the list.
SYNTAX:  NEXT? | NXT? | NX?

The muitiptexer responds with an alpha numeric string that represents the next switch selection in
the iist e.g. AOBS5. Any subsequent NEXT? command at the end of the list has no effect.

EXAMPLE:

OUTPUT 709;"NEXT?"
ENTER 709:A$ -
DISP AS

Without the header the multiplexer response is AQBS5. Wsth the ‘Header the response will be
"CL.OSE AOB5",
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i PREV
SYNTAX: PREV | PRV | PR

N EXAMPLE:

CUTPUT 709;"PREV"

When the PREY command is sent to the multipiexer, the current switch selection is opened and
the previous step in the list is selected. At the first step of the list, scanning will stop.

P.REV Query
The PREV Query discioses the previous switch selection in the current fist.
SYNTAX: PREV? | PRV? | PR?

i The multiplexer responds with an alpha numeric string, i.e. A1B4. The string represents the
previous switch selection in the list.

EXAMBPLE:

OUTPUT 708;"PREV?"

L ENTER 709%;A%
~ DISP A$
i
i The multiplexer response without the header is "A1B4", with header on the response is "CLOSE
A1BA4", ' :

STEP

£ SYNTAX: STEP | STP | SP

” EXAMPLE;

w OUTPUT 709;"STEP"
co B The STEP command will cause the multiplexer {o apen the current switch selection and advance to
"o the next step in the list. At the last step of the list, the current list will “wrap-around" fo the first

o step. : : .

S 3-8



Model 54300A - Remote Programming
STEP Query
SYNTAX: STEP? | STP? | spP?

The STEP Query operates in the same manner as the NEXT? command, however, at the end of the
list any subsequent STEP? command wili cause the list to wrap-around to the first step.
Programming and response of the muitiplexer is identical to the NEXT? command.

Moving a Current List into Memory (STORE Command)

The STORE command allows the current list to. be stored in nonvolatile memory, A possible 100
fists may be stored in memaory, provided the total number of switch selections for the multiptexer
does not exceed 3671 swilch selections. Each stored fist must be identified by a two digit number.

SYNTAX: STORE | ST

EXAMPLE: Slore the following list of switch selections:

CHANNEL A POD CHANNEL B POD
A1 BO
At : _ --
-- : B1
A2 ' B2
A3 ' B3

OUTPUT 709;"LIST10,18,81 ,22,33"

OUTPUT 708;"STOREDQ"

In the first output statement the fist of switch selection was established. Remember that the digit .
"8" in the list is a no closure. The second output statement stored that list in nonvotatile memory,
The iist is identified by the two digits "00". o
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Establishing a Stored List {STORELIST Command/Query)

The STORELIST command aliows the creation of a stored list without interfering with the current
fist.

SYNTAX: STORELIST <LIST NO> , <POD> | STLI <LIST NO> , <POD>

EXAMPLE: Generate a stored list with the following swiich selections without disturbing the cur-
rent list. Identify the list with with digits 10.

CHANNEL A PCD CHARNNEL B POD
Al B2
AZ B3
A3 B4
Ad B5

CUTPUT 709;"STORELIST10,12,23,34,45"

The first two. digits in the string are the list identifier. The next decimal number combinations are
the switch selections in the list, There is no indication on the display that the transfer of data has
taken place. :

STORELIST Query

The STORELIST Query will identify the switch selections of any stored list in nonvolatile memory

“without disturbing the current list.

SYNTAX: STORELIST <LIST NO>? | STLI <LIST NO>?

The response of the multiplexer, without the header, is a string of two digit numbers. The list num-
ber is identified by the first two digits. The first digit in each of the other pairs is the swiich selec-
tion of channet A and the second digit is the switch selection for channel B. A possible 99 num-
bered pairs could be included in the response, depending on the length of the list.

EXAMPLE:

OUTPUT 709;"STORELEST00?“"
ENTER 708;A8% .
DISP A3

The two digit number behind the command identifies the. list to be queried. When the header is -
disabled, the response of the multiplexer will be in this format: "00 11 22 33" ect. When the
header is enabied, the muitiplexer will respond this way: "STORE LIST 00 00 11 22 33" etc. if
the stored list is empty, the response is "STORE LIST 00"
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Controfling a List (RECALL, NEWLIST Commands)

The RECALL command allows moving a stored list of switch selections into the current list.
A current list may be erased using the NEWLIST command.

RECALL

SYNTAX: RECALL <LIST NO> [ REC <LiST NO>
or:

RCO <LIST NO>'| RC <LIST NO»>

The list number in the command ig the two digits that indentify the stored list. When RECALL is
executed, the current dist is positioned at step number 01.

EXAMPLE:

OUTPU'I; 709;"RECALL1Q"
in this example, stored list number 10 has been recalled inta the current list.
NEWLIST

SYNTAX: NEWLIST | NEW | NL
EXAMPLE:

QUTPUT 708;"NEWLIST"

The NEWLIST command operates in the same manner as pushing RECALL twice when the multi-
ptexer is in the local mode. .

if the current list is to be saved, use the STORE command before executing the NEWLIST
command.
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“Modifying a Stored List (POSITION, DELETE, INSERT Commands/Queries)

The POSITION Command moves the current list to a specific step numbe( in the tist. POSITION 0
moves the list to step 00 without affecting the relays. The DELETE and INSERT Commands are
used to modify the current iist by deieting or inserting switch selections anywhere in the fist.

POSITION
SYNTAX: POSITION <STEP NO> l POSN <STEP NO> i POS <STEP NO>
EXAMPLE:
QUTPUT 708;"POSITION 01"
In the example above the current list is moved to step number 01.
POSITION Guery
The POSITION Query will identify the present switch position in the fist,
SYNTAX: POSITION? | POSN? | POS?

The reply of the multiplexer is a one or two digit number, identitying the present step in the current
list (C 1o 99} '

EXAMPLE:

OUTPUT T709;"POSITION?"
ENTER 709%:A
DISP A

if the current list is positioned at step 01 and the Header is disabled, the multiplexer will respond
with "1". With the Header enabled, the word POSITION is added to the response.

DELETE

SYNTAX: DELETE | DE
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EXAMPLE:
QUTPUT 709;"DELETE"
When the DELETE command s executed, the current switch selection is erased and the next
switch closure is moved in to its place. ' :
INSERT
SYNTAX: INSERT | IN
EXAMPLE:
CUTPUT 709;"INSERT"
To insert a new switch selection, position the list to the step of insertion. Select the new pod

combination and execute the INSERT command. The new selection is inserted in front of the posi-
tioned step.

EXAMPLE: Modify the fist that was used in the STORELIST command. The example has the fol-
lowing switch selections and is identified by digits 10

STEP NO CHANNEL A POD | CHANNEL B POD
01 Al B2.
02 A2 B3
03 A3 . B4
04 A4 B5-

The list is to be modified by deleting positioﬁ B2 in step 01 and inserting pods AQ and. BO at step
01. To modify the list, program the controller as foliows:

PROGRAM STEPS COMMENTS

CUTPUT 709;"RC10 Recall stored list 10 from sxampie.

OUTPUT 709;"DE" Delete step 01 for modification.

OUTPUT 709;"POS00" Paosition list for inserting new switch selection.:
OUTPUT 708;'CLAQ,BO"  Select the new pods to be inserted.

QUTPUT 709;"IN" Insert new pods at pésiticn 01;,

QUTPUT 709;"CLAT;0PB"  The modified step with pod B2 deleted.
OUTPUT 709;"IN" Insert modified step at position 02.

QUTPUT 709;,"6T10" Store the modified list,
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The modified list has the following switch selections:

£ STEP NO CHANNEL A POD CHANNEL B8 POD
B 01 - AD . B0
; g2 ' Ad -
63 A2 _ B3
04 A3 B4
05 Ad B5
Emulating Front Panel Operation  (KEY Command/Query)
The KEY Command allows the front panel keys to be "pushed”.
SYNTAX: KEY <KEY NO> | KY <KEY NO>
The front panel keys are represented numerically as follow:
KEY ' KEY NUMBER
Q AO - A7 0.7
B8O - B7 : _ 8 -15
LOCAL 16
STORE 17
RECALL - 18 -
INSERT 19
DELETE : 20
8 : 21
-9 - ' 22
NEXT 24
PREV 25
Keycodes 23 and any above 25 have no effect. Key number 16 will not place the 54300A in LOCAL
operation, .
EXAMPLE:
OUTPUT 709;"KEY 18"
QUTPUT 709;"KEY 0"
QUTPUT 709;"KEY0"
in the ahove example, the RECALL was "pressed” to move stored list 00 into the current list.
. ' : :
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KEY Guery

The response to the KEY'Quer is the last §<ey that was selected in the LOCAL mode.
SYNTAX:  KEY? | KY?

Whén the Header is disabled, the muitiplexer wiHl respond with a key number which consists of a
numeric string of one or two digits, i.e. 19 for INSERT key or 7 %or pod A7, lf the header is en-
abled, the word KEY is added to the response.

EXAMPLE:
OUTPUT 709;"KEY?"

ENTER 708; AS
DISP AS

Adding the Header to a Query (HEADER Command/Query).

The HEADER Command enables or disabies the header used for the query commands.

SYNTAX: HEADER | HDR {<ON>|<OFF>|<1>|<0>}
EXAMPLE:
OUTPUT 708;"HEADER 1"

In-the above example the Header is enabled. The Header will be included in any subsequent
queries until disabled by the HEADER OFF Command.

' HEADER Query

The response of the HEADER Query is either on or off {1 or Q).
SYNATAX: HEADER? | HDR?

With the Header off, the muitiplexer response is a single digit, either 1 or 0.1 mdncates that the
Header is enabled, 0 the Header is off.. :
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EXAMPLE:
QUTPUT 709;"HEADER?"
ENTER 709;A
DISP A

The multiplexer response is either 1 or C.

Next Channel Output Pulse (NCOP Command/Query)
A TTL compatible pulse will be available at the Ready Qutput BNC on the rear panel with the

NCOP enabled whenever the NEXT, PREVY, STEP, TRIGGER, or POSITION Comwnands are
executad,

SYNTAX: NCOP (<ON>|<OFF>|<1>|<0>}

in the above syntax, the digit 1 means the output puise is enabled, digit 0 means the pulse is '
disabled.. .

EXAMPLE:

OUTPUT 709;"NCOP ON"

in the above example the Next Channel output pulse is enabled.

NCOP Query

The response to the NCOP Query is either on or off (1 or 0).

SYNTAX: NCOP?

EXAMPLE:
OUTPUT 709;"NCOP?"
ENTER 708;A
DISP A

With the header disabled, the response of the multiplexer is always a singie digit number. A "1"
means NCOP is enabled, and a "0" means disabled. '
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Deiay Command/Query
The DELAY command is used-to insert a delay between the time a swntch is opened or closed, and

the time the Next Channel Output Puise is sent. Delay time is specified from 15 ms. to 999 ms. in -
1 ms. ncrements if the time specified !s less than 15 ms, the multiplexer defaults to 15 ms.

SYNTAX: DELAY <TIME> | DLY <TIME>

EXAMPLE:
QUTPUT 709;"BELAY 100"

The time delay in this example is set at 100 ms. The delay occurs after a NEXT, PREV, STEP, PCS
and TRIGGER Cormmand.

DELAY Query

The response to the DELAY Query is the time delay last programmed into the system.
SYNTAX: DELAY? | DLY?

The multipiexer will respond with a two or three dsglt number representing the delay trme in m:i-

 liseconds. With the header enabled, the word DELAY. is added to the response.

EXAMPLE:
OUTPUT 709;"DELAY"

ENTER 709;A% .
DISP A%

LENLIST Query
The LENLIST query causes the multiplexer to respond with the Iength of a stored list, If no list
number is given with the command the response will be %he length of the current fist.
SYNTAX: LENLIST<LIST NO>? | LEN<LIST NO>?
OR: LENLIST? | LEN?
The multiplexer response withott the header is a one or two digit number representing the number
of switch selections in the list. With the header on, the mulliplexer will respond with the header, the

list number and the number of switch selections in the list. The current list is not affected during
the query.
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EXAMPLE: ﬁ;
FOR CURRENT LIST ' _ FOR A SPECIFIC LIST NO. ’
OUTPUT 709;"LENLIST?" QUTPUT 709;"LENLIST00?"
ENTER 709:A ENTER 70%A
DISP A ' DISP A

If 10 switch selections are in list number 00, then the multiplexer will respond with "10". When the
header is on the multipiexer wili respond with "LENGTH 010" '

PODTYPE Query
The PODTYPE query identifies the pod type instalted in a specific switch position.
SYNTAX: PODTYPE<POD NO>? | PT<POD NO>?

With the header disabled, the muitiplexer responds with a single digit. Each digit represents one of
three pod types:

MULTIPLEXER RESPONSE POD TYPE
7 No Pod Installed
6 HP54001A DC to 1GHZ.
5 HPB4003A DC to 300MHz
4 HP54002A 50 ohm INPUT

With the header enabled, the multipiexer responds with header and "PODTYPE <POD NO>".

" EXAMPLE:

OUTPUT 709;"PODTYPEAG?"
 ENTER 709;A$
DISP A$

CLOSURECOUNT Query

The CLOSURECOUNT query reveais the number of times a specific switch haé been closed.

SYNTAX: CLOSURECOUNT<POD NO>? | CC<POD NO>?

3.18
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The response of the muitiplexer, without the header, is a number string from one to eight digits
long. Untess the header is enabled, the response is always numeric.
EXAMPLE:
CUTPUT 709y'CCA0?"
ENTER 709;A
DISP A

With the header enabled, the response of the mudtiplexer  will include the header
"CLOSURECOUNT", the POD NO, and the number of times the switch has been closed.

IDENTIFICATION Query

The IDENTIFICATION Query identifies the multiplexer by model number.

SYNTAX: IB?

With the header disabled, the response of the multzplexer is "HP54300A". When the header is en-
abled the response is "ID HP54300A".

Serial Number Query

The SER query discloses the multiplexers serial number. _

SYNTAX: SERIAL? [ SER?
The multiplexer response is in the form of: XXXX A YYYYY;

Where X = the serial prefix
Y = the serial suffix

The letter is the country of manufacture {A = USA).

EXAMPLE:
OUTPUT 709;"SER?"

ENTER 709;A%
DISP A$
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REVISION Query

The AEVISION Query discloses the date code of the firmware for the muitiplexer.
SYNTAX: REVISION? | REV?

The response of the multiplexer, without the header, is a four digit number in the form of XXYY; '

Where: X = years since 1960
Y = week of the year

When the header is on, the word REVISION is added to the response,

EXAMPLE:

OUTPUT 709;"REV?"
ENTER 709;A$
DISP AS

The date code 2445 represents the year 1984, week 45.

TEST Command -

The TEST Command initiates the multiptexers seiftest sequence.

SYNTAX: TEST | TST

* The test results may be obtained with an ERROR Query. If the test passes, there is no front panel

indication that the test has beert initiated. If the test fails, one of eight error messages will be dis-
played by the instrument: :

ERRCR CODE DESCRIPTION

10 _ SCRATCH RAM FAILURE
11 ' NONVOLATILE RAM FAILURE AT U36
12 BAD LIST POINTERS IN NONVOLATILE RAM
13 NONVOLATILE RAM FAILURE AT U7

29 CHECKSUM ROM E U8

- 85 _ FAILURE AT U10
56 ' FAILURE AT U27
79 FAILURE AT U13

For further repair and troubleshooting information, refer to Section VIl ‘in the Operating and
Service Manual.
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EXAMPLE:

To initiate selftest: QUTPUT 709;"TEST"

To inifiate selftest with ERROR Query: OUTPUT 709;"TEST;ERROR?"
ENTER 709;A%
DISP A%

A complete fist of error messages is given under the ERROR Command.

Error Command

The ERROR command allows the error register of the 54300A to be read.

SYNTAX: ERROR? | ERR?

If the computer responds with error message "-100” (and 00 on the multiplexers display), then an
HP-IB syntax error has occurred. The unparsed portion of the siring that was sent to the muiti-
plexer may be retrieved by using the ERRORS$ query.

SYNTAX: ERROR$? | ERRS$?

Listed below are all the errors the 54300A can report. The muittp!exer reports an error by flashing
ERXX for a few seconds in the display. XX represents the error number in the DISPLAY colunm in
the table. The HP-IB response fo the ERROR query is listed in the HP.IB RESPONSE column. All
of the errors, except 09, in remote, will cause the ERR bit (32) to be set in the status byte.

OPERATIONAL ERRORS

DISPLAY HP-1B RESPONSE DESCRIPTION
o1 1 Recalling an empty list
02 2 Nonvalatile memory is full
03 3 ‘Deleting from an empty list -
04 -4 inserting to a full list
2] - Keypress in remote (not reported o HP-1B)
co -100 HP-IB syntax error
31 -231 : Input buffer full
32 -232 Qutput buffer full
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HARDWARE ERRORS

DISPLAY HP-IB RESPONSE DESCRIPTION
10 - =310 Scratch RAM failure
11 -311 NV. RAM failure at U36
13 -311 ~ NV. RAM failure at U7
12 -312 Bad list pointer in NV RAM
21 _ -321 Checksum ROM E U8
22 -321 Checksum ROM C U9
23 -321 Checksum ROM A U38
24 =321 Checksum BOM 8 U37
55 -330 Selftest failed at U10
56 -330 Selftest failed at U27
79 - =330 Seiftest failed at U13

77 377 Pod overvoltage detect

EQI Command

The EOI command is used in conjunction with ail commands that are queries. When the ATN line
is false, the EOI line is used to initiate the last byte of a data message.

SYNTAX: EON<ON> | <OFF> | <1> | <0>} {

-EXAMPLE

OUTPUT 709;,"EOI ON"

' In the above example, EOI is enabled.

£01 Query
The muitiplexers response to the EOI query is gither 1 or O (ON or OFF).
SYNTAX: EOI?

The multiplexer response of 1" means £O0! is enabled, a response of "0" means EOI is disabled.
The label EOI is added to the response when header is enabled.

EXAMPLE:
QUTPUT 709;"EQi?"

ENTER 709;A$
DISP AS -
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RESET Command

o G

When the RESET command is initiated, the 543004 is returned to the, "power-on state".

SYNTAX: RESET '| RST

The command includes the following sequence:

a. Both switches are opened.
b. The HP-IB buffer is cleared.

c. The HP-IB interrupt request mask (RGS) is cleared to Q or 8,
depending on the setting of the SRQ switch on the rear panel.

d. The following iniernal variables default as shown belfow:

EOI - off (will not send EOI with line feed).

HEADER - off {will not send header with guery commands),

DELAY - setto 15 ms. (15 ms. delay before Next Channel Qutput Puise).
NCOP - on {Next Channel Gutput Pulse available at rear panel).

e. The muitiplexer stays in REMOTE maode, i.e. interface functions are
not affected. LOCAL and LOCKOUT are cleared.

' % f. The current list is not affected. The list is positioned at step 00.

g. No Power - on SRQ is generated.

HP-1B SYSTEM COMMANDS.

The following commands deal with specific HP-IB commands, which affect the HP-IB system inter-
face. Most instruments on the bus will respond to these commands in some manner. Refer to the
programming manual for each instrument connected to the interface 1o see how they respond to.
these commands

Refer also to the /O programming manual for the computer being used for specific information on
the syntax and actions taken by the interface when sending the messages. The exampies given in
this section apply to the HP series 200 desktop computers.

| Trigger Command

The TRIGGER command operates in the same manner as the STEP command. The TRIGGER-
command will cause the multiplexer to open the present swiich selection and advance to the next
step in the current list. At the last step, the current list will "wrap-around” to the first step (STEP

I_f.s | 01).

3-23



Mode! 54300A - Remote Programming
SYNTAX: TRIGGER | TRG
EXAMPLE:

QUTPUT 709;"TRIGGER"

Trigger Query

The TRIGGER query discloses the next switch selection in the current list,

SYNTAX: TRIGGER? | TRG?
When the command is execuied, the multiplexer will respond with an alpha numeric string such as
A1B1. The response is the next switch selection in the iist.
EXAMPLE:

QUTPUT 709;'TRIGGER?"

ENTER 709; AS

DISP AS

With the header enabled, the word "CLOSE" is added to the response.

Remote/Local Operation (REMOTE,LOCAL,LOCKOUT Commands/Query)
REMOTE
SYNTAX: REMOTE | RMT | REM

The REMOTE command is used to disable the 54300A front panel, except the LOCAL key, and put
it in remote programming control. When the REMOTE command is executed, the REM and SN
status indicators are turned on to indicate that the muitiplexer is in the remote mode. To disable
the LOCAL key, use the LOCKOUT ON message. Seldom will it be necessary to execuie the
REMOTE command. The controtier will set the REM line true when ihe instrument is addressed. If
an attempt is made to operate the muliiplexer while in the remote mode, the error message "ER
09" is displayed. : _

LOCAL>
SYNTAX: LOCAL | LCL | LO
The LOCAL command clears the 54300A from the remo;ie mode and re-enables the front panel.

Pressing the LOCAL key on the front panel accomplishes the same thing, provided the key has not
been disabled by the LOCKOUT ON command. :
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LOCAL Guery
SYNTAX: LOCAL? | LCL? | LO?

The response to the LOCAL Query is "LOCAL" if the front panel keys are enabled and "REMOTE"
if disabled,.

LOCKOUT

The LOCKOUT ON command disables all the front panel controls including the front panei LOCAL
key.

SYNTAX: LOCKOUT ON | LOCKOUT?

To regain control of the front panel controls, use the LOCKOUT OFF command.

SYNTAX: LOCKOUT OFF | LOCKOUTO

Lockout Queary

The response o the LOCKOUT Quefy is either on or off (1 or O).

SYNTAX: LOCKOUT? | LOCK?

with the header disabled, the muitiplexer response is either "1" or "0". Lockout is on when the

response is 1, and off when the response is 0.

EXAMPLE:
QUTPUT 7058;"LOCKOUT?”
ENTER 709;A
DISP A .

The label LOCKOUT is added to the response with the header enabled.
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Request Service (RQS, MASK Commads/Query)

A very important feature of the 54300A is its ability to interrupt the system computer when certain
specified conditions are met. Of course the system computer must be programmed to repsond {o
the interrupt. The Request Service (RQS) message is used o implement this feature and is in-
dependent of all other HP-IB activity. SRQ is sent on a single Interface Bus line called SRQ line.
The 54300A must be programmed to interrupt before it will actually attempt to interrupt the com-
puter. The following list gives the possible causes of interrupt that the 54300A can be programmed
for: :

a. End of current list. A serfes of pods can be designated as a list of switch closures. The
NEXT or STER command causes the multiplexer to increment through the list, When the fast -
pod of the list is selected, the 54300A can interrupt the computer.

b. Data available. If the cem;juter has asked for some type of information, the 543C0A can
signal the computer that the information is avaiiable.

¢. Power-on SRQ. The multiplexer can interrupt the system computer when the 54300A is
turned on {for example, if power to the multiplexer were lost and later restored, the 54300A
could inform the computer of the failure).

d. Front panel key press. The system compuler can be interrupted when a front panel key
has been pressed. The KEY Query may be used to find which key was pressed.

e. Error. An error has occurred either during the Selftest sequence, or during the course of
programming the multiplexer. The ERROR or ERRORS Queries may be used to find the -
error.,

How 1o use SRQ

When the Request Service (SRQ} message is sent, the computer must first determine which in-
strument is requesting service (if more than one is capable of requesting service). This is done by
conducting a SERIAL POLL (SPOLL) of each instrument connected to the interface. When an in-
strument is polled, it responds by sending a STATUS BYTE which indicates whether it requested
service and if so, the nature of the request, If the status byte of the instrument polled indicates that
the instrument was not requesting service, the computer would continue ic poll the other intru-
menls on the bus until the proper one is located. ‘

Status Register and Status Byte

The Status Register is used to monitor the five possible interrupt conditions. It is possible for one
or more interrupt conditions to be true without the 54300A causing an interrupt. The interrupt will -
only occur when the SRQ mask has been set for one or more of the five interrupt conditions, and

: the condition occurs. If the SRQ mask is set for a certain condition, and that condition occurs, bit

6 of the Status Byte will go true. When bit 6 of the Status Byie is true the multiplexer will send the
SRQ meassage to the computer.
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The Status Byte is an 8-bit byte that may be used to determine the current status of the muiti-
plexer, regardless of whether an SRQ interrupt has occurred. Status Byte comes from the Status
Register in the multiplexer and its output is sent to the computer in response to a SERIAL POLL.
The bits of the Status Byie for the 54300A are defined as follows:

WEIGHTED VALUE

128 64 32 16 8 4 2 1
*NOT *RQS ERR NOT PON KEY DATA £0Q
{ USED USED
7 6 5 4 3 2 1 0 BITS

* BITS 6 AND 7 ARE NOT (NCLUDED IN THE MASK

'RQS (BIT §) This bit is set when one of the lesser bits is set and the corresponding mé_sk bit
is enabled. The bit is cleared after SERIAL POLL is completed or after a STATUS Query.

ERROR (BIT 5) This bit is set by a syntactic or semantic error. The bit is cleared when the
ERROR Query is excecuted. -

PON (BIT 3) This bit is set when power is turned on or the RESET button an the rear panel
is pushed. At power on, SRQ is enabled by ane of the eight positions of the rear paneil dip-
switch. The bit is not maskable, only the rear panel switch can enable Power-on SRQ.

KEY (BIT 2) The bit is set by a front panel key being pressed. The bit is cleared after the
KEY Query is initia’{ed.

DATA (BIT 1) This bit is set when a query loads the output buffer and is cleared when the
buffer is emptied.

EQQ (BIT 0) fhis bit is sef when the last step of the current list is reached by a NEXT, STEP

or POSITION command. The front panel NEXT and PREV keys can aiso set this bit. When
the bit is set, any subsequent NEXT command won't have any eifect on the cperation of the

muttiplexer.

All- bits are cleared by initiating a RESET, by meta méssage Device Clear, SERIAL POLL or setting -
the RQS Mask.~ '

Setting the SRQ Mask  (RQS, Mask Commands/Queries)
SYNTAX: RQS<MASK VALUE> | MASK<MASK VALUE>

The SRQ Mask can only be set to mask bits O through 5 of the Status Register. To set the Mask,
first determine which conditions are Wanted to interrupt the computer, 2.g.. End of current list, or
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Front panel key press etc. Sum the weighted decimal value for those conditions. Then excecute
the MASK or RQS command with the decimal sum. The weighted value for the interrupt conditions
can be determined using the table below.

BiT WEIGHTED VALUE DESCRIPTION

0 1 End of current list
1 2 Data available
2 4 Front panel key press
3 8 Power-on SRQ (sel by read panel switch)
4 16 Not used
5 32 Error
*B 64 SRQ (hit is not maskable)
*7 128 Not used

* These bits are not included in the mask. The total value of the mask cannot be greater than 63.
EXAMPLE: Set RQS for the following interrupt conditions:

a. End of current list {wéighted value = 1)

b. Front panel key press {weighted value = 4)

¢. Error (weighted vaiue = 32)

First, sum the weighted decimal vaiues for the "interrupt condmc}ns Then. program the system
computer as follows:

CUTPUT 709;"RasS 37"

RQS ON/OFF Command
SYNTAX: RQS ON | RQS OFF

The RQS OFF Command will disable the SRQ interrupt, but save the current mask
The RQS ON command enables SRQ and restores the current mask,

STATUS COMMAND

The STATUS Command permits reading the 54300A Staus Byte. The STATUS Command returns a
value which is the sum of the values of the individual bits that are set {condition is true). .

SYNTAX: STATUS | STB.
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Use the following table to find the condition that the SRQ line true:

BiT

B3P - QO

6

* THESE BITS ARE NOT PART OF THE MASK.

EXAMPLE:

QUTPUT 709;"STATUS?"

WEIGHTED VALUE

e -

G4
128

ENTER 709;A
Disp A

DEFINITION

EQQ - enabled

DATA - Guery data available
KEY - front panel was pressed
PON - power was turned on

Not used

E£RR - syntactic or sematic error

RQS - bit is set by any of the above bits.
(this bit is not maskable).
Not used

With the header disabled, the multilpexer will respond with a two digit number representing the
sum of the vaiues of the individual bits that are set. If all the maskable bits are set, the maximum

value i5 83,

To find which bit or combination of bits were set, the sample program listed below may be used.

10
20
30
40 .
50
89
70
80
90
100
110
120
130

OUTPUT 709;"HDRO;STATUS?"

ENTER 709%;A
BISP A -
Eoqg=BIT(A,0) .
Dta=RIT{(A,1)
Key=BIT(A,2)
Pon=BIT(A,3)
Err=BIT(A,5)

IF Eog=1 THEN PRINT'EQQ iS SET"
IF Dta=1 THEN PRINT'DTA IS SET"

IF Key=1 THEN PRINT'KEY IS SET"
IF Pon=1 THEN PRINT"PON IS SET"
if Err=1 THEN PRINT'ERR IS SET" -
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APPENDIX A
QUICK REFERENCE GUIDE TO PROGRAMMING

CLOSE COMMAND

DESCRIPTION: The CLOSE Command is used to select a swich closure. Only one selection per
channel can be made.

SYNTAX: CLOSE | CL <POD>[, | &<POD>]
CLOSE QUERY
DESCRIPTION: The Command identifies the present switch selection.

SYNTAX: CLOSE? | CL?

CLOSURECOUNT COMMAND

DESCRIPTION: The CLOSURECOUNT Command reveals the number of times a specific pod has
been selected.

SYNTAX: CLOSURECOUNT<POD NO>? I CC<POD NO>?

DELAY COMMAND

DESCRIPTION: ~ The DELAY Command is used to insert a time delay between switch closures and
the time the Next Channel Output Pulse is sent.

SYNTAX: DELAY<TIME> | DLY<TIME>
DELAY QUERY
DESCRIPTION:  The response of the Query is the time delay last programmed into the system.

SYNTAX:  DELAY? | DLY?

DELETE COMMAND

DESCRIPTION:  The DELETE command ailows the deletion of the present switch selection.

SYNTAX: DELETE | DE

A-1
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ECI COMMAND

DESCRIPTION:  EO!l is used to initiate the last byte of a data message.
SYNTAX: EOI (<ON> | <OFF> | <t> | <05}

ECI QUERY

DESCRIPTION:  The response {o the Query is either on or off (1 or O).

SYNTAX: EOQI?

ERROR COMMAND
DESCRIPTION:  The ERROR Command allows the 54300A error register to be read.

SYNTAX:  ERROR? | ERR?

HEADER COMMAND

DESCRIPTION:  The HEADER Command is used to turn the Header on or off.
SYNTAX: HEADER | HDR{<ON>|<OFF>|<1>|<0>}

HEADER QUERY

DESCRIPTION:  The response of the HEADER query is either on or off,

. SYNTAX: HEADER? I HDR?

iD COMMAND
DESGRIPTION: - The ID Command identifies the mulliplexer by model number.

SYNTAX:  1D?

INSERT COMMAND

DESCRIPTION:  The INSERT Command is used to add another swilch selection anywhere in' the

curent list,

SYNTAX:  INSERT | IN
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KEY COMMAND

DESCRIPTION:  The KEY Command allows the front panel keys to be "pushed”.
SYNTAX:  KEY <KEY NO> { KY <KEY NO>

KEY QUERY

DESCRIPTION: - The response of the KEY Query is the last key that was selected in LOCAL mode.

SYNTAX:  KEY? | KY?

LENLIST COMMAND
DESCRIPTIO_N: The response of LENLIST is the length of either a stored list or the current list.

SYNTAX:  LENLIST<LIST NO>? E LEN<LIST NO>? OR! LENLIST? I LEN?

 LIST COMMAND

DESCRIPTION:  The LIST Command is used to éstablish a c;urre{ltt@ist of swiich selections.
SYNTAX:  LIST<PODS> | LST<PODS> | LI<PODS>

LiST QUERY

DESCRIPTION:  The LIST Query discleses all switch selections in the current list.

SYNTAX: LIST? | LST? | LI?

LOCAL COMMAND

DESCRIPTION:  The LOCAL Command enables the 54300A front ﬁane! keys. .

SYNTAX: LOCAL | LcL | Lo

LOCAL QUERY |

DESCRIPTION:  The LOCAL Query discfoses'whe.‘ther the front panel is enabled or not.

SYNTAX: LOCAL? | LCL? | to?
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LOCKOUT ON/OFF COMMANDS

DESCRIPTION:  The LOCKOUT ON/OFF Commands enable or disable the front panel keys, includ-
ing the LOCAL Key.

SYNTAX: LOCKOUT ON | LOCKOUT 1
or:  LOCKOUT OFF | LOCKOUT 0

LOCKOUT QUERY
DESCRIPTION:  The response to the LOCKOQUT Query is either on or off (1 or Q).

SYNTAX: LOCKOUT? | LOCK?

MASK COMMAND

DESCRIPTION:  The MASK Command is used to set the SRQ Mask. The command is identical to
the RQS command. :

SYNTAX: MASK<MASK YALUE>
MASK QUERY
PESCRIPTION:  The MASK Query responds with the current RGS mask.

SYNTAX: MASK? .

NCOP COMMAND

DESCRIPTION:  The purpose of the NCOP Command is to turn on or off the Next Channe! Quiput
Pulse. : ' '

SYNTAX:  NCOP{<ON> | <OFF>|<1>|<0>}
NCCP QUERY
DESCRIPTION:  The response to the NCOP Query is-either on or off {1 or 0).

SYNTAX: NCOP?

NEWLIST COMMAND -
DESCRIPTION:  The NEWLIST Command clears the current list so a new list can be started.

SYNTAX: NEWLIST | NEW | NL-
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NEXT COMMAND -

PESCRIPTION:  The NEXT Command positions the current jist to the next switch selection.
SYNTAX: NEXT | NXT | NX |

NEXT QUERY

DESCRIPTION:  The muliiplexer résgonse to the NEXT Query is the next swilch selection in the
current list.

t

SYNTAX:  NEXT? | NXT?-| NX?

CPEN COMMAND

DESCRIPTION:  The OPEN Command is used to disconnect a pod from Channel A or Channel B
output.

SYNTAX: OPEN.! OP <CHANNEL>|, { &<CHANNEL>]

PODTYPE COMMAND

DESCRIPTION:  The PODTYPE Command identifies a specific pod type instalied in a specific
switch position.

SYNTAX:  PODTYPE<PQD NQO>? I PT<POD NO>?

POSITION COMMAND

DESCRIPTION:  The POSITION Command maoves the current list to a specific step number.

SYNTAX:  POSITION<STEP NO> | POSN<STEP NOs> | POS<STEP NO>

POSITION GUERY.
DESCRIPTION:  The POSITION Quéry will identify the present swiich pcéition in the current list.

SYNTAX:  POSITION? | POSN? | POS?

PREV COMMAND

DESCRIPTION:  The PREV Command opens the present switch selection and closes the previous
selection. '
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PREV QUERY
DESCRIPTION:  The PREV Query discioses the previous switch selection in the current list,

SYNTAX: PREV? | PRV? | PR?

RECALL COMMAND

DESCRIPTION:  The RECALL Command allows moving a stbred' list of switch selections into the
current list. :

SYNTAX: RECALL<LIST NO> | REC<LIST NO>

REMOTE COMMAND

DESCRIPTION: The REMOTE Command. is used to disable the front panel keys, except the
LOCAL. Key. '

SYNTAX: REMOTE | RMT | REM-

RESET COMMAND

DESCRIPTION:  When RESET is initiated, the 54300A is returned to the power-on state.

SYNTAX: RESET | RST

REVISION COMMAND

DESCRIPTION: The REVISION Command discioses the date code aof the multiplexer’s firmware,

SYNTAX:  REVISION? [ REV?

RQS ONJOFF COMMANDS"

DESCRIPTION:  The RQS ON/OFF Command will toggle the SRQ interrupt on or oﬁ‘_.
SYNTAX: RQSON | RQS OFF .

RQS COMMAND DESCR!P“I;ION: The RQS Command is used to .set the SRQ mask.

SYNTAX: RQS<MASK VALUE> .
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RQG3 QUERY
DESCRIPTION: - The rasponse of the RQS Que?y is the current mask value.

SYNTAX: RQS?

SER COMMAND
DESCRIPTION:  The SER Command discloses the multiplexers serial number.

SYNTAX:  SERIAL? | SER?

SETUP COMMAND

DESCRIPTION:  The SETUP Command is used o close switches and express them in decimal
vajues.. : : .

SYNTAX:  SETUP<00-77> | SET<00-77>
SETUPSS or SET88 will open alt selected switches at the same time.

SETUP QUERY

DESCRIPTION: The SETUP Query identifies the present switch closures in decimai values.

SYNTAX:  SETUP? | SET?

STATUS COMMAND'
DESCRIPTION:  The STATUS Command permits reading.the 54300A status byte.

SYNTAX:  STATUS? | STB?

STEP COMMAND

DESCRIPTION:  The STEP Command will open the present swilch selections and advance to the
next step in the current list. At the last step of the list, the current list will "wrap-around” to the first
step. :

 SYNTAX:  sTEP | sTP | s
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STEP QUERY

 DESCRIPTION:  The STEP Query operates in the same manner as the NEXT?, however; at the end

of the current list, any subsequent STEP? command will causg the list to "wrap-around” to the first
step. ' '

SYNTAX: STEP? | STP? | SP?

STORE COMMAND

DESCRIPTION:  The STORE Command aliows the current list to be stored in nonvolatile memaory.

SYNTAX;  STORE<LIST NO> | ST<LIST NO>

STORELIST COMMAND

DESCRIPTION: ~ The STORELIST Command allows he creation of a stored list without disturbing
the current list.

SYNTAX:  STORELIST<LIST NO><PODS> ! STLI<LIST NC>,<PODS>
STORELIST QUERY

DESCRIPTION:  The STORELIST Query will identify the switch selections of any stored list without
disturbing the current kst

' SYNTAX:  STORELIST<LIST NO>? * STLI<LIST -NO»>?

TEST COMMAND

DESCRIPTION:  The TEST Command initiates the multiplexer’'s selftest sequencej

SYNTAX: TEST | TST

TRIGGER COMMAND

DESCRIPTION: . The TRIGGER Command positicns the current list to the next switch selections.

Operation of the command is identical as the STEP Command. -
SYNTAX: TRIGGER | TRG
TRIGGER QUERY

DESCRIPTION: ~ The TRIGGER Query discloses the next switch selections in the current list:

SYNTAX: TRIGGER? | TRG?
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APPE-NDIX B
TEST _WORKSHEET

INTRODUCTION -

The Test Worksheel provides a method of recording test configurations. Provisions for 16 probe
connections are made on each worksheet. The work sheet may be used to record input probe
connections, output connections and measurement resulis,

TEST WORKSHEET INSTRUCTIONS

DATE/TIME:
indicate date and time of original test configuration. Dates and times of minor alterations of test
system should also be recorded. '

TEST SYSTEM:
Record the system name under test,

LIST NO: .
Record the list number where switch selections are stored in memory (00 - §9).

CHANNEL/PGD NO:.
Record the channel and pod number used in the test.

INPUT:
POD IS CONNECTED TO: .
State where the pod is connected in the system under test.

OUTPUT:
CHA. A/CHA B CONNECTED TO:
Show which 50 ochm system is used to measure the input signals.:

MEASUREMENT RESULTS:
Record all parameters pertaining to signal input, i.e. voitage levels, timing data etc.

COMMENTS:
This entry should include anything not already specified.
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DATE/TIME: . TEST SYSTEM: . FHMA.ZOﬂ.

- INPUT: QUTPLIT: . 5 : S
CHANNEL-POD NO. | POD IS CONNECTED TC | CHA A-CHA B CONNECTED TO MERSUREMENTS RESULTS | COMMENTS
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