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1.0 GENERAL DESCRIPTION

Model F80A is an upper circuit-board option that provides an
jnterface between the IEEE-488 (GPIB)} instrumentation bus and
Newport Models 204B, 258, 2003B, 2004 voltmeters and Models 2678,
268 temperature meters. One of these ‘meters with the FBOA provides
a low-cost, single-range alternative ‘to a multimeter in IEEE-488
test and control systems. By using an external power supply for the
F80A, the DPM can be electrically isolated from the IEEE-488 bus.

The F80A functions as an IEEE-488 talker/listener with Service
Request, Serial Poll, Device Trigger, Device Clear and Selected
Device Clear capabilities. It may be programmed to send only one
measurement message each time it is addressed, or it may remain a
talker and send continuous measurements as each new measurement
becomes available. '

Wwhen addressed as a talker by the computer or other bus controlier,
the FB0A sends the latest reading in ASCII1 code format to the bus
controller and any other listeners on the bus. When addressed as a
listener, it may be programmed by the controller to include peak,
valley and average readings and/or status information with each
measurement message.

The F80 compares each measurement to four programmed setpoint
values. The resulting HI-LO pattern is compared to a programmed
alarm pattern. A matching pattern signals an alarm by asserting the
SRQ (Service Request) tine of the bus. A serial poll can be
conducted by the controller to locate the device creating the alarm
condition.

When programmed for the Talk-Only mode, the DPM is always a talker.
It can send readings to a listen-only device, such as a Newport
Model 822 printer, without need for a bus controller. This is
useful for data-logging applications. A delay interval may be
hardwired at the external connector to select the time interval
between printed readings.

Unrelated to the normal DPM functions, there are twelve digital I/0
lines that may be configured as inputs or outputs in groups of
four. The controller can read the logic levels of the inputs or set
the logic levels of the outputs. This is a convenient means of
monitoring or controlling external processes without having to add
digital control devices to the bus.

1 10187ML-01



1.

1

THE TEEE-488 STANDARD

Since its development in 1965, IEEE-488 has emerged as the standard
bus for interfacing programmable instruments to computers in the ATE
and laboratory environments. Using standardized cables, it allows
up to 15 instruments with unique addresses to be interfaced on a
parallel bus to a central controller. High-speed TTL signals are
transferred on 8 data lines and 8 control lines.

The FB80A allows six of Newport's panel meters to join Newport's
Model 822 panel-mount printer as full-featured instruments on the
IEEE-488 bus.

1.2 ADDRESSING

Front-panel jumper connections behind the lens provide selection of
the device address (0-30) that is used for both talking and
listening. In normatl talker-listener operation, operating
parameters are downloaded from the controller to the addressed DPM
using the F80A's comprehensive -set of programming instructions.

1.3 OPERATING MODES

The FB80A Interface can be operated in three basic modes. These
provide versatility not normally found in low-cost IEEE-488
instrumentation.

1. FREE-RUN MODE: In the free-run mode the DPM takes readings
continuously for purposes of display and calculation of
average, peak and valley values. However, it transmits these
values only when it is addressed as a talker by the
controller. This relieves the controller from capturing every
reading and making these calculations.

2. TRIGGERED MODE: In the triggered (HOLD) mode, no readings are
taken until triggered by the controller or by external
hardware. When the triggered reading is complete, a Service
Request (SRQ) is sent. Upon receipt, the controller performs a
serial poll to identify the requesting device and then requests
the DPM reading.

There are two trigger mechanisms:

a) Bus trigger by the GET (Group Execute Trigger)} command
from the controller.

b) Hardware trigger by a positive (False) pulse on the HOLD
input.

3. TALK-ONLY MODE: The F80A can talk repeatedly to listen-only
devices, such as Newport's Model 822 IEEE-488 panel-mount
printer, without a bus controller connected to the system. The
time interval between printouts is selected by grounding pins
on the external control connector. This combination of a
panel meter with FB0A option and a printer creates a low-cost
data logging system.

10187ML-01 2



1.4 TYPES OF MEASUREMENT DATA

The F80A Interface may be programmed to provide the bus controller
with the latest, average, peak and valley readings plus setpoint
comparison and other status information.

1. LATEST VALUE. The transmitted data is the latest reading and
is always part of the measurement message.

2. RUNNING AVERAGE. The transmitted data is software filtered by
weighting the latest reading by 1 and prior readings by .9,
.81, .73 etc. -MNoise reduction is realized without external
filter hardware or data averaging by the controller.

3. PEAK VALUE. The transmitted data is the most positive reading
obtained since last reset by the controlier.

g, VALLEY VALUE. The transmitted data is the most negative
reading obtained since last reset by the controller.

1.5 SETPOINTS PLUS ALARM MASK

The F80A Interface provides a sophisticated setpoint/alarm
capability, which allows it to respond to a combination of setpoint
conditions.

Four setpoints may be downloaded from the controller to the F80A.
Measurements that equal or exceed these setpoints set bits in a
Value Status byte. If the four-bit pattern in the Value Status byte
matches the four-bit pattern in a downloaded Alarm Mask byte, the
FBOA signals an alarm condition by asserting the SRQ (Service
Request) 1ine of the bus. The controller can then conduct a serial
poll to determine which device created the alarm condition and take
appropriate action.

1.6 DIGITAL 1/0 LINES

The F80A Interface provides twelve logic control lines that may be
configured as inputs or outputs in groups of four. These are
separate from the normal DPM function. The controller can read the
logic levels of the inputs and set the logic levels of the outputs.
This adds digital control 1/0 capability to the IEEE-488 bus without
adding another device or using up another bus address.

The digital inputs are a convenient means for monitoring external
processes or control panel switch positions. Pull-up resistors are
provided by the F80A Interface so that contact closures,
opto-isolaters, and open collectors can be monitored as well as
TTL-level digital signals.

The digital outputs can sink up to 20 mA each, provided the total of
all outputs does not exceed 80 mA. They can be used for controlling
processes and indicating alarms. By driving reed relays, they can
provide control for an input multiplexer connected to the DPM. By
driving an external DAC, an analog signal may be generated by the
controller.
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For critical applications, digital output data may be echoed back to
the bus controller for verification before it is transferred to the
output port latches. A Control-Ready pulse advises external
circuits that the transfer is complete.

1.7 INTERCONNECTION

1. PCB Connector Assembly (PA8O)

This is a DIN 1A case extension, which provides the inter-
connection between the F80A upper board and the DPM lower board
plus I/0 connections for the IEEE-488 and 12 digital I/0
lines. It is required for all FB0A users who do not build
their own cable assembly. The back of the PA8D assembly
provides a standard 24-pin female IEEE-488 connector and a
double-row 20-pin PCB edge connector with soider eyelets for
the 12 digital I/0 1ines, external power and ground.

2. Connectors (D50M and DSOS)

A 50-pin mass-termination PCB edge connector (D50M) and a
50-pin solder-eyelet PCB edge connector {D50S) are offered as
options for customers who wish to build their own cable
assembly. This assembly requires connectors for the IEEE-488
bus and for the 12 digital I/0 lines. A PCB edge connector
(D1) for the DPM lower board is also offered.

3. Ribbon-Cable Assembly

The order of the pins on the rear connector of the F80A board
allows the use of ribbon cable and mass-termination connectors
for interconnection of several DPMs in close proximity to each
other. A custom ribbon cable with appropriately positioned
connectors may be a low-cost solution for OEM customers who
build systems in a single rack.

The ribbon cable is split for connection to the 12-1ine digital
1/0 connector and to the DPM lower board. Reasonable caution
must be exercised in using unshielded ribbon cable because of
noise pickup and radiation. For this reason, the cable should
be short. For additional information on the ribbon-cable
approach, see Appendix A.

1.8 POWER

The F80A may be powered directly from the host DPM in a non-isolated
system, or from an external 5 V dc power supply in an isolated
system. Maximum current required is 80 mA. MWith the PA80Q option,
the external power input is on the control I/0 connector, otherwise
it is applied directly to the F80A board connector.
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2.0 SPECIFICATIONS

Dimensions
F80A circuit board

Length of DPM with F80A
{rno connector)

PABO PCB connector
assembly (optional)

Length of DPM with PA8BO

Data collection rate

Measurement rate

IEEE-488 data rate

Connections

F80A board

PAB0 PCB connector
assembly option

D50M connector option

D50S connector option
Power
Non-isolated operation

Isolated operation

Digital Control 1/0 Lines

Number of inputs

Number of outputs

86 x 122 mm {W x L}
(Newport DIN 1A upper board)

145 mn

48 x 97 x 57 mm (H x W x L}
173 mm

Determined by the DPHM.
2.5 to 5 readings/s typical
up to 30 readings/s with Model 258

1.5 kbytes/s

50-pin PCB edge connection without
connector

Standard 24-pin female IEEE-488
connector, 20-pin solder-eyelet
connector for 12 digital I/0 lines,
50-pin PCB edge connector for F80A
upper board, 36-pin D1 PCB edge
connector for DPM lower board.

50-pin PCB edge connector for F80A
board, mass termination

50-pin PCB edge connector for FB0A
board, solder eyelets

Power derived from DPM main board
5 + .25 ¥, 80 mA power required

from external, isolated supply
{customer-furnished)

12, 8, 4, 0
0o, 4, 8, 12
5 101874L-01



Input level CMOS and LSTTL com?at1b1e
2.0 to 5.5 ¥ d¢c = "1"
-0.5 to 0.8 V¥ d¢c = "0O"
Iin = 0.1 mA

47 Kohm pulli-up resistor provided
for contact closures, opto-
isolators and open collectors.

Output level - 0.4 V sinking 10 mA
0.8 V sinking 20 mA
20 mA max sink current per line
80 mA max sink current for sum of
all 12 lines

IEEE-488 Capabilities Implemented

SH1 . Source handshake
AH1 Acceptor handshake
15 Basic talker

Serial poll
Unaddress if MLA
Talk-0nly mode

L4 Basic Listener
Unaddress if MTA
Not Listen-0Only mode

SR1 Service request
DT1 Device trigger
DC1 Device clear

IEEE-488 Capabilities Not Implemented

RLO Remote/Local

PPO Paraliel poll

co Controller

IES Secondary addresses
10187ML-01 6



3.0

3.1

INSTALLATION

If the F80A option is to be used with DPM models 204B, 2003B or
2004, it 1s necessary to add Jumpers on those DPM boards to provide
the signals required by the FS8OA board. If the F80A option is
ordered with one of these DPM's and is received with both the main
DPM board and the F80A board installed in a case, then the jumpers
have been added by the factory. However, if the FB0DA board is
separately received for field installation with a DPM, the
instructions in Sections 3.1 and 3.2 must be executed. These
sections may be skipped for DPM models 258, 267B and 268 because the
required signals are available from the DPM without the addition of
jumpers. :

FIELD INSTALLATION

1. Remove AC power from the instrument to which the F80A option is
to be installed.

2. Remove lens, two screws, clamp rings and slide retainers shown
in outline and mounting drawings for the DPM.

3. Remove top half of case.

4, Carefully remove bottom board from case by pressing on board
retainers.

5. Locate appropriate circuit points on bottom DPM board as 1isted
in Figure 3-1 and install insulated #24 wires as required.

6. Reassemble lower board into lower case half.

7. install F80A option board into upper-case half and reassemble
meter.

NOTE: Before reassembling the meter, read Section 3.6
and either Section 4.1 or 4.2, Item 2 so the
appropriate power jumpers can be installed on the
F80A board while it is out of the case.

8. Install the PAB0O connector assembly. If this option not
ordered, then wire the F80A connector to the DPM connector
according to wire list in Figure 3-7.
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3.2 DPM BOARD JUMPERS

The following jumpers must be installied on the DPM lower board.

Model No. Signal Jumper #24AWG Insulated Wire

204B Reference El6 to k34 5"
2003B Reference P3-5 to E13 7"
2004 +5 ¥ P3-8 to El4 7"

Reference P3-5 to E13 7"
2678 - None required -
268 - None required -
258 - None required -

Figure 3-1 DPM Jumper Requirements for F8CA Option

3.3 DPM AND F80A INTERCONNECTIONS

There are three alternatives for system connections to the F8O0A
Interface. These are the PA80 Connector Assembly, an individual
wire cable assembly and a ribbon cable assembly. The PABO connector
assembly is available as an option from the factory while the other
two can be wired by the customer according to the wiring tabies and
instructions that follow.

Figure 3-2 PABD Connector Assembly Attached to DPM

10187ML-01 8



A.

PASBD Connector Assembly

If the PA80 Connector Assembly is ordered, all connections
between the DPM and the FB80A are made via PC traces on a rigid
PCB assembly. Also, connections are made between the FB0A and
the IEEE-488 connector and the Control I/0 Connector.

Since the DPM models have different pinouts, it is necessary to
use solder-bridge jumpers to configure the PABO for the
particular DPM with which it is used. If the PABO option is
ordered with a particular model DPM, the appropriate
solder-bridge jumpers should be in place. If not, or if a
decimal point is required, refer to Figure 3-4 to jdentify the
proper jumper locations. The DPM manual identifies the
significance of the decimal point nomenclature.

BRIDGE SOLDER OR
ADD JUMPER WIRE.

Figure 3-3 PA80 Solder-Bridge Jumper Locations

ppv | BIT1 REF +5v_ JDec 1]pec 2 [DEC 3|DEC'A'[DECE’
MODEL] F [ | v Tk I w it Iml e o | c | A | B |
2003a] — [ [O]-T—]|@®][—-]— ] —| — [QDxrqD>
2002 [~ [ [@|— [—|—[@]— | — [ — [
2048 40| — || — | — || — [ ADorDorAD-| — | —
e 90| —1— @ | —-J@ -1 -[-=-1—-1—1|-
e @0 | —1— || —|[® —|—[—|—]—1{—
258 |@| —|—|— |9 |®|— | WDRIDRAD | — | —
4 = CLOSE QD = OPEN

Figure 3-4 PAB0 Solder-Bridge Jumper Connections
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After the solder-bridge jumpers have been made, push the PA8D
connector assembly onto the DPM and FBOA card-edges. Place the
PA80 adapter cover over the PA80O assembly and secure with the
retainers (Figure 3-2).

Figure 3-5 DPM and FB80A Connector Pin Identification

Figqure 3-6 PAB0O Rear Connector Pin Identification
B. Individual Wire Cable Assembly

Without the PA80 Connector Assembly, the DPM and FB0A boards
can be interconnected with individual wires using a 50-pin PCB
edge connector with solder eyelets (option D50S) to connect to
the F80A board according to the wire 1ist of Figure 3-7. Then
individual wires can be used to connect to both an IEEE-488
connector and a control I/0 connector according to the wire
lists of Figures 3-8 and 3-9.

Suggested connectors with solder-eyelets or posts for
constructing an individual wire cable assembly are:

10187ML-01 10



Connector Descriptiion Mfg Mfgs P/N
Jl 36-pin PC edge SAE SCY 18D/1-2
Jz 50-pin P{ edge KEL-AM RC25-0142-5
J3 24 pin IEEE-488 TRW CINCH 57-20240
J4 25 pin D-subminiature CANNON DB-25S
(See Section 3.5)
F80 DPM Connector Pin# Ribbon
Upper  =-e-c-ccccccccecccmramcccacmcen—a- Cable Ribbon
Board 204 2003B 2004 267B 268 248 Wire Cable Signal
Connector Color Wire # Name
J2-122 J1-N Jl-N J1-N J1-N J1-N J1-N Orange 43 + POLARITY
J2-u22 J1-R Ji-R J1-R J1-R J1-R JI1-R Yellow 44 HOLD
J2-123 Ji-P J1-P J1-P J1-P J1-P J1-P Green 45 DATA READY
J2-u23 Ji1-p J1-7 Ji-7 Jl-D J1-D d1-D Blue 46 COUNTER BIT 1
J2-L24 - - - - - S - -
J2-U24 Jl-¢g Jl-U J1-U Jl-v Jl1l-¥ J1-S Gray 48 REFERENCE
J2-125 J1-T J1-T J1-T J1-T J1-T J1-T MKhite 49 DIGITAL GND
Jz2-y2% Jl1-15 J1-15 g1-18 J1-15 J1-15 Jl-15 Black 50 +5 ¥V DUT

Figure 3-7

C. Ribbon Cable Assembly

DPM to FB80A Wire List

A third alternative for interconnection is ﬁo use ribbon cable
with a 50-pin mass-termination connector (option D50M} to

connect to the F80A board.

The order of pins on the F80A board

was carefully chosen to allow mass termination connectors to be
used at the other end of the ribbon cable for both the IEEE-488
and contrel 1/0 connections.

One advantage of the ribbon cable assembly is that the IEEE-488
outputs of several DPMs can be connected in parallel on the
ribbon cable with only one IEEE-488 connector at the end of the

assembly to connect to the IEEE-488 bus.

This eliminates the

cost of several expensive IEEE-488 cables to connect each DPM
to the bus, making it attractive to OEM customers that build
systems in a single rack or cabinet. However, caut
exercised in using unshielded ribbon cable because of noise
pickup and radiation.

jon must be

A portion of the ribbon cable needs to be split off for
connection to the DPM main board and another portion for
connection to the control I/0 connector.

Details for the construction of a ribbon cable assembly appear
in Appendix A, including recommended connector types.

11
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3.4 IEEE-488 BUS WIRING

FBOA Ribbon

Upper Board Cable Cable

Connector Wire Color Wire # IEEE-488 Connector
J2-L1 Brown 1 24 Gnd, LOGIC
J2-U1 Red T2 12 SHIELD -
J2-12 Orange 3 23 Gnd, (11)
J2-U2 Yellow 4 11 ATN
J2-13 Green 5 22 Gnd, (10}
J2-Uu3 Blue 6 10 SRQ
J2-L4 Violet 7 21 Gnd, (9)
Jz2-u4 Gray 8 9 IFC
J2-15 White 9 20 Gnd, (8)
J2-U5 Black 10 8 NDAC
J2-L6 Brown 11 19 Gnd, (7)
J2-Ué6 Red 12 7 NRFD
J2=-17 Orange 13 18 Gnd, (6}
J2-U7 Yellow 14 6 DAV
J2-L8 Green 15 17 REN
J2-U8 Blue 16 5 EOI
J2-L9 Viclet 17 16 DID8
J2-U9 Gray 18 4 DIOA
J2-L10 White 19 15 DIO7
J2-U10 Black 20 3 DID3
J2-111 Brown 21 14 DI06
J2-y1l Red 22 2 DIO2
J2-L12 Orange 23 13 DIOS
Jz-U1l2 Yellow 24 1 pIol

Figure 3-8 FBOA to IEEE-488 Bus Wire List

3.5 CONTROL I/0 WIRING

The Control 1/0 connector is furnished with the PAB0 connector
assembly and is a 20-pin PC edge connector. The Control 1/0
connector for the two customer-wired cable assemblies can be
selected by the customer. A suggestion is one of the following
gega1e 25-pin D subminjature connectors. Pinouts appear in Figure

Individual connectfons CANNON DB-25$
Mass-terminated connections AMP 745242-2

10187ML-01 12



Control 1I/0 Connector

FBOA Cable Ribbon

Upper Board Wire Cable Pin PABO 20-Pin 25-Pin D

Connector Color Wire # 1D PC Edge Subminiature
J2-L13 Green 25 Cl 1 13
J2-Ul3 Blue 26 c2 A 25
J2-114 Violet 27 - c3 2 12
Jz2-Ul4 Gray 28 ca B 24

' J2-115 White 29 C5 3 11

J2-Ul5 Black 30 cé C 23
J2-L16 Brown 31 c7 4 10
J2-U16 Red 32 c8 D 22
J2-117 Orange 33 C9 ) 9
32-U17 Yellow 34 clo E 21
J2-L18 Green 35 Cll 6 8
J2-U18 Blue 36 Ci2 F 20
J2-119 Violet 37" GND B 9,10 7
J2-U19 Gray 38 Control Ready 8, J 19
Jz-120 White 39 GND B K, L 6
J2-u20 Black 40 +5 V B 7, H 18

Figure 3-9 F80A to Control 1/0 Wire List

3.6 POWER CONNECTIONS

The Model F80A Interface can provide electrical isolation between
the DPM circuitry and the IEEE-488 bus circuitry. This reduces
common mode errors at the low level DPM input that otherwise could
result from common ground currents in the system.

The supply voltage for the circuitry on the DPM side of the barrier
is supplied by the DPM and is labeled +5 V A.

Operating in an isolated mode, the supply voltage for the circuitry
on the bus side of the barrier must be supplied by an external
supply and is labeled +5 V B.

The current requirements are:

15 mA
80 mA

+5 V A from DPM
+5 ¥V B from external supply

nn
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As an alternative, the F80A can operate in a nonisolated mode which
does not require an external power supply. Instead, the power is
furnished from the DPM by Jjumpering the +5 V A line to the 45 V B
line and GND A to GND B. )

1. Nonisolated Mode

The normal configuration for shipment is the DPM-powered,
nonisolated mode. This allows an 1nitial test to be made
without an external power supply.

This mode requires jumpers E4/E5 and E2/E3 on the PABD assembly
{Figure 3-10) if present, or on the F80A board (Figure 3-11) if
the PABO assembly is not used.

2. Isolated Mode

To configure the isolated mode, remove the jumpers E4/E5 and
E2/E3 from the PABO assembly (Figure 3-12) or the F80A board
(Figure 3-13). External power is then applied according fo
Figure 3-12 if a PA80 assembly 1s present or Figure 3-13 if it
is not used.

J1 J2

+5V ?i\ +5VA(U25) ?4;
4

GND ES GNDA(L25) | €2 INPUT

n/C HBVB (7,H) +5VB(U20)

(2,10, E2 E5

Nyc GNDB UK, L ’ GND B( L 20) OUTPUT,
20~ PIN E4 50 - PIN E3 L
CONNECTOR CONNECTOR

DPM BOARD Ja PABO FBOA BOARD

Figure 3-10 DPM Power - FBOA With PABO

10187ML-01 14



J1 J2
15V +5VA(U25) Ed
7 _ 7 1 INPUT
GND GNDAIL25)| E2
N/C —TEVB(UZ0) (5\
E5
N/C —GNDB(L 20) ?/ OUTPUT
50- PIN E3
CONNECTOR
DPM BOARD FBO/FBOA BOARD
Figure 3-11 DPM Power - F80/FB0A Without PASD
J1 J2
+5V | E3 | +5vA (U25) £4
4 [ INPUT
GND €5 GNDA(L25) | E2 NPU
+5VB. (7, H) 6 +5VB (U20) 6 %
779,10
eNDB (KLY Q E2 1 enpB(L20) ? oUTPUT
20-PIN E4 50- PIN
CONNECTOR CONNECTOR
DPM BOARD Ja PABD FBOA BOARD
45V GND
EXTERNAL POWER
SUPPLY
Figure 3-12 Isolated Power - F80A With PASBO
J1 J2
+5V N +5VA(U25) E4
4
GND enpacL2sy| E2 & 7| weur
+5VB(U20) 6 9 -_:
GNDB(L 20) ? ES “ loutPuT
50-PIN E3
N CONNECTOR
DPM BOARD FBO/FBOA BOARD
+5V GND
EXTERNAL POWER
SUPPLY
Figure 3-13 1Isolated Power - F80/F80A Without PAS8OD
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4.0 STARTUP

The purpose of this section is guide the user in the process of
receiving a DPM measurement at the controller over the IEEE bus.
Once this has been achieved, it 1is probable that the
jinterconnections and jumpers are correct. Then it's only a matter
of learning and applying the program "instructions and data formats
from Sections 5 to 12. '

When power is applied, the FBOA assumes the default conditions of
the program instructions (those with an * in Section 5.2). This
provides the capability of sending a measurement to the controller
without the controller first sending program instructions to the
DPM. Therefore, it is advantageous to achjeve success in receiving
a correct measurement from the DPM before attempting to program it.

It is assumed that this initial test will be performed in the
DPM-powered, nonisoljated mode. This should be the jumpered mode of
the DPM when received (see Section 3.6)}. Since it is nonisolated,
care must be taken to ensure that the DPM input leads are not
connected to a high common mode voltage with respect to the IEEE-488
bus. This is easily achieved by shorting the DPM signal input leads
together and letting them float with respect to JEEE-488 ground.

Appendix B contains the 1isting of a startup program for an IBM PC
controller using a National Instruments IEEE-488 1interface card.
This program is known to work with the hardware jnvolved, which
eliminates one of the possible error sources in achieving initial
startup. If the users IEEE-488 interface card is from some other
manufacturer, the startup program can still be used as a guide for
writing a startup program using different nomenclature.

1f the meter fails to return a measurement value to the controller
when addressed as a taiker, there are two checklists to follow. One
is for a DPM/F80A unit with a PA80 connector assembly attached and
thgoother for a customer-furnished cable assembly in place of the
PABD.

4.1 CHECKLIST USING PA80 CONNECTOR ASSEMBLY
With DPM input leads shorted and floating, apply AC Tine power.

1. DPM display should 1ight.
1f not, check AC line connections to DPM.

2. +5 V should be present on pin 7 of J4, the 20-pin control I/0
connector (Figure 3-6).

If not, remove the PA80C cover (Figure 3-2) and verify that
jumpers E4/E5 and E2/E3 are present (Section 3.6).
1f they are and there is no voltage on E23 (45 V A)
and the DPM is a 2004, the DPM internal jumpers may
be missing (Section 3.2).
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Remove the front lens of the DPM and verify that the jumper®
plug pattern agrees with address 7 used by the startup program
{Figure 5-2). Address 7 is normally jumper-programmed by the
factory.

Remove the PA80 cover and verify that the solder-bridge jumpers
g ;o)M correspond to the proper DPM model number (Section
.3A). .

Test pin J2-U22 for a high (false) HOLD signal. If low true,
try turning the power off and on.

Use an oscilloscope to observe the DPM REFERENCE signal, pin
J2-U24. It should alternate between ground and a high logic
Tevel at the DPM reading rate.

If not, and the DPM is a 204B, 2003B or 2004, the DPM internal
jumpers may be missing {Section 3.2).

Use an oscilloscope to observe the BIT 1 signal, J2-023. It
should be a burst of pulses repeating at the DPM read rate.

Remove the F8CA board from the case and verify that
shorting-block jumpers are in locations 6B, 7R, 8B and
locations 1-5 are without jumpers.

Note 1: If the reading returned to the controlier is half the
DPM displayed reading, it is probabie that the
location 8 jumper is in position A instead of
position B.

Note 2: If address jumpers are in locations 1-5 instead of on
the vertical pin-forest jumper board behind the lens,
verify that the jumpered address agrees with the
Startup program {address 7 is 1A, 2A, 3A, 4B, 5B).

Use an IEEE-488 Bus Analyzer to ensure that the STARTUP program
is providing the correct bus signals.

4,2 CHECKLIST USING CUSTOMER CABLE ASSEMBLY

With DPM input leads shorted and floating, apply AC line power.

1.

2.

DPM display should light.
If not, check AC line connections to DPM.

+5 ¥ should be present on pin J2-U20 (Figure 3-5).

If not, remove the F80A board from the case and verify that
jumpers E4/E5 and E2/E3 are present (Section 3.6).
Return the board to the case and check the voltage on
pin J2-uU25. If not present and the DPM is a 2004,
the)DPM internal jumpers may be missing (Section
302 L]
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3. Remove the front lens of the DPM and verify that the jumper
plug pattern agrees with address 7 used by the STARTUP program
(Figure 5-1). Address 7 is normally jumper-programmed by the
factory.

4. Verify that the interconnections between the DPM and the F80A
are correct for the DPM model number (Figure 3-7).

Yerify that the interconnections between the F80A and the

IEEE-488 connector are corirect (Figure 3-8).

5. Test pin Jz-U22 for a high (false) HOLD signal. 1If low true,
try turning the power off and on.

6. Use an oscilloscope to observe the DPM REFERENCE signal, pin
J2-U24. It should alternate between ground and a high Tlogic
level at the DPM reading rate.

If not, and the DPM is a 204B, 2003B or 2004, the DPM internal

jumpers may be missing (Section 3.2).

7. Use an oscilloscope to observe the BIT 1 signal, J2-U23. It
should be a burst of pulses repeating at the DPM read rate.

8. Remove the F80A board from the case and verify that
shorting-block jumpers are in locations 6B, 7A, 8B and
locations 1-5 are without jumpers.

Note 1: If the reading returned to the controller is half the
DPM displayed reading, it {1s probable that the
location 8 jumper is in position A instead of
position B.

Note 2: If address jumpers are in locations 1-5 instead of on
the vertical pin-forest jumper board behind the lens,
verify that the jumpered address agrees with the
STARTUP program (address 7 is 1A, 2A, 3A, 4B, 5B).

9. Use an IEEE-488 Bus Analyzer to ensure that the STARTUP program
is providing the correct bus signals.

10187ML-01 18



5.0 BASIC OPERATION

The Interface board may be addressed as a talker or a listener. As
a talker, it $ends measurement values to the bus and as a listener
it receives program instructions from the bus controller.

IEEE-488 - Program Messages BUS
INTERFACE CONTROLLER
BOARD Measurement Messages -

5.1 PROGRAM MESSAGES

Each program message unit or instruction may be sent alone or
combined in a continuous string with other program message units.
Each message unit consists of an alpha header by jtself or followed
by a data string. No separator is necessary between program message
units. To meet ANSI/IEEE Std 728-1982 (IEEE Recommended Practice
for Code and Format Conventions), quote marks should be placed
before and after the data string. However, since the Interface
ignores all quote marks, they may be omitted.

Example: Send Value Status byte and Average value.
H"1"g"1" or H1J1

A1l program message units are processed as they are received. No
end terminator is required. The unlisten command should be sent
following the program message to prevent other data on the bus from
being interpreted as program instructions. The next section
provides a summary of the program instructions. Details of each
instruction are found in the sections following.

There are two kinds of program instructions, stored and demand.

Stored instructions determine the nature of each measurement message
received from the DPM and remain in effect until changed by another
stored instruction.

Demand instructions are in effect for one measurement message only
and must be repeated each time a demard message is desired. A
demand instruction takes precedence over a stored instruction.

Stored and demand 1nstructions may be sent in the same program
message string. Stored instructions will be incorporated as they
are received. If more than one demand instruction is received, only
the last one will be recognized.

The next measurement message will be the demand message, followed by
stored messages when addressed to talk again.
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5.2 PROGRAM INSTRUCTION SUMMARY

* indicates power-on reset {(default) value
# represents an alphanumeric character

STORED INSTRUCTIONS

Reference Instruction

Description

NO
Nl
00
0l
HO

» L |
[ T - S - T

H1
I0

- -
=~ e |
W L4

Il

G0 ~J -] Ch Ch ] ™ =

J0
J1
KO

Kl
Y#

oo ohon oh ~J ) =~ ~J h [=,] o (=2}
. » . s« @ ) . . -

PHEFEHES
Q#FHH#FH
R#FHFFEA
SHEFH#HH
V#
T#
ZE###
LO
L1
MO
M1
uo
ul

MU OOWHMNF

—

Ch Ch Ch O LD \D 1= = 00 00 00 B
L] L ] L] L[] []

o o

[argy—y
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Do not send carriage return with each
measurement message unit.

Send carriage return with each
measurement message unit.

Do not send line feed with each
measurement message unit.

Send 1ine feed with each measurement
message unit.

Do not send Yalue Status byte with
reading.

Send Value Status byte with reading.

Do not send System & Mode Status
bytes with reading.

Send System & Mode Status bytes with
reading. _

Do not send Average value with reading.

Send Average value with reading.

Do not send Peak & Valley values with

reading.

Send Peak & Valley values with reading.
# =0 Do not send decimal point.
# = 1-7 Send decimal point in

position # .
Setpoint A value
Setpoint B value
Setpoint C value
Setpoint D value
Alarm Mask
External Control I/0 configuration
External Control Qutput
Free-Run Mode
Triggered Mode
Send continual readings.
Send one reading only, each time addressed.
Use Latest value for setpoint comparison.
Use Average value for setpoint comparison.
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DEMAND INSTRUCTIONS

6.7 Reset Peak value,

Reset Valley value.

Reset both Peak and Valley values,

Power-0On Reset.

Read External Control inputs.

Transfer External Control outputs
to output drivers.

Send Setpoint A value

Send Setpoint B value

Send Setpoint C value

Send Sefpoint D value

Send Latest value

Send Average value

Send Peak value

Send Valley value

Send Alarm Mask

Send Value Status byte

Send System Status byte

Send Mode Status byte

Send IEEE Status byte

Send Control Qutput Buffer

= =) T Oh
W NW=-1-]
HOoOEOW e

X#

$=

OO EWNN =2 O

N

5.3 MEASUREMENT MESSAGES

Each measurement message consists of one or more measurement units.
These measurement units may be readings, status bytes, control
inputs or echoed program instruections. Each measurement unit in a
measurement message is separated with a carriage return, a line feed
or both. Readings and echoed setpoints are numerie¢ values and may
appear in the measurement message with or without a decimal point.

Status bytes and Control I/0 values are ASCII strings and are
enclosed in quotes if the separator contains a line feed (LF or
CR/LF). This is to meet ANSI/IEEE Std 728-1982 (IEEE Recommended
Practice for Code and Format Conventions). Each measurement message
terminates with EOI asserted coincident with the last character.

Example:
Value
Status Latest Average
Byte Value Value
CR separator 42(CR)+0015.25(CR)+0014.78(CR)
EQI
LF separator "2 (LF)+0015.25(LF)+0014.78(LF)
' EOI

NOTE: When interfacing with Hewlett Packard Controllers, send a line
feed character with each measurement message unit (stored
instruction 01, where 0 is the letter).
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5.4 TALK/LISTEN ADDRESSING

The talk and listen addresses are the same and are set by jumper
plugs on the address array board behind the front panel or on the
F80A main board. These addresses may be any decimal number from O
to 30. Address 31 is reserved for the untalk and unlisten commands
and cannot be used for a DPM address. The F80A will ignore any
Secondary Address sent by the controller.

ADDRESS ARRAY BOARD

This is a small vertical board that is soldered at a right angles to
the main F80A board at the front. When the F80A board is installed
with a meter in a case, the address array board appears behind the
cutout in the meter display board. It may be accessed by removing
the lens from the front of the case. This allows the meter talk and
1isten address to be changed without removing the installed meter
from the panel.

There are five jumper plugs furnished for addressing but not all may
be active for a given address. The inactive jumpers may be removed
or may be put in inactive positions for safekeeping. Figure 5-1
shows the positions of the jumpers for all addresses from 0 to 30.
The dark jumpers are the active ones and are required. The 1light
jumpers are the inactive ones and may be removed or left in the
positions shown. A pair of needle-nose pliers are recommended for
removing and replacing the jumpers.
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D 00

0O aoj|o

o 0
o0

0O no|oD

20

ACTIVE SHORTING BLOCK

OPEN POSITION

Address Array Board

Address Programming -

Figure 5-1
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F80A BOARD

As an alternative to programming the talk and listen address on the
front panel address array board, parallel connections are provided
on the FB80A main board. Five active and inactive jumper positions
appear in a row and may be programmed according to the following
table. It is necessary to remove the F80A board from its case to
exercise this alternative and while inconvenient, this requirement
provides a measure of security against an undesired change of
addresas at the front panel.

TALK AND LISTEN ADDRESSES

F80A MAIN BOARD F80A MAIN BOARD
JUMPER POSITION JUMPER POSITION
DECIMAL DECIMAL

ADDRESS 5 4 3 2 1 ADDRESS 5 4 3 2 1
0 0 0 0 0 O 16 T 0 0 0 O

1 60 0 0 0 1 17 1 0 0 0 1

2 6 0 0o 1 0O 18 i 0 0 1 ©O

3 c 0 0 1 1 19 T 0 0 1 1

4 0O 0 1 0 O 20 T 01 0 O

5 0 0 1 0 1 21 T 0 1T 0 1

6 6 0 1 1 0 22 T 0 1 1 0

7 ¢ 0o 1 1 1 23 1 0 1 1 1

8 c 1 0 0 O 24 1T 1 0 0 0

9 0 1 0 0 1 25 i1 0 0 1

10 c 1 0 1 0 26 1T 1 0 1 0
11 c 1 0 1 1 27 Tt 1 0 1 1
12 g 1 1 0 O 28 1T 1 1 0 O
13 o 1 1 0 1 29 T 1 1 0 1
14 o 1 1 1 0O 30 1T 1t 1 1 0
15 c 1t 1 1 1 NOT ALLOWED 1 1 1 1 1

1" is the A position
Q" is the B position

Figure 5-2 Address Programming - F80A Board

S1
- 9 = 1
- & » 2
.. 3 Address (Figure 5-2)
& =" » 1.!
= & 8 5
o o 6 Talk Only (Section 13.0)
P 7 Zero Suppression {Section 6.2)
v e 8 Reserved (Omit or B position only)
B A
Position A = active Position B or none = inactive

Figure 5-3 Program Jumper Locations
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6.0 DPM MEASUREMENTS

When addressed as a talker, the F80A sends the latest DPM measure-
ment value. This value will agree exactly with the DPM display. If
no program instructions have been sent since the power-on reset, the
default conditions exist which provide the latest measurement value
terminated with a Carriage Return and the assertion of the EOI line.

The F80A may be programmed by the bus controlier to include status
bytes and Average, Peak and Valley Yalues in the measurement
message. If present, these always appear in the same order regard-
less of the order programmed. They are sent in one continuous
string of characters but each message unit has its own terminator.
If this terminator includes a carriage return, the string prints as
a 1ist. Any message units not present have their position in the
string omitted. Knowledge of this order allows the computer
controller to process the data.

* Program
Optional Format Description Instruction
* XX CR Yalue Status byte HI
* XX CR System Status byte Il
: XX CR Mode Status byte

+XXXXXX CR Latest Value Always included
* +XXXXXX CR Average Value Jl
* +XXXXXX CR Peak Yalue K1l

+XXXXXX CR Yalley Value

.

Figure 6-1 Message Unit Order

DPM READING FORMAT
DPM readings may be sent with the following format:
+001.234(CR)(LF)
This applies to the Latest, Average, Peaf and Yalley Values. The
leading zeros, decimal point and terminators are optional. The
default format is a sign, six digits and a Carriage Return.
Example of default format:

+001.234(CR)
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6.

2

ZERO SUPPRESSION
Jumper position 7 on the F80A is set to the ON (A} position to
provide leading zero suppression of the DPM readings. It is appliied

only to measurement message units resulting from Stored
Instructions.

Examples of readings with zero suppresﬁion:

+23 -1.23 +0 . =0.014

6.3 DECIMAL POINTS

The default condition provides no decimal point for the DPM
reading. A decimal point may be programmed with the Y dinstruction
followed by a digit from 1 to 7. The digit signifies the location
of the decimal point. It appliies only to measurement message units
resulting from Stored Instructions.

.9.9.9.9.9.9.
Y 7654321 0 = no decimal point
Examples: Y2 +01234.5
Y5 +01.2345

6.4 TERMINATORS

6.

5

A choice of terminators {(and separators for multiple measurement
message units) is available through Stored Instructions.

NO No Carriage Return
* Nl Carriage Return

* (00 No Line Feed (letter 0, number O}
01 Line Feed (letter 0, number 1)

Combinations

NOOO No terminator/separator
N10O Carriage return only

NOO1 Line feed only

N101 Carriage return & line feed

One of the last two is required as a separator by the ANSI/IEEE std
728-1982. The EOI line is always asserted with the final byte of
the measurement message. The termination choice applies to all
measurement message units.

SEND CONTINUAL/ONCE MODES

The Interface is 1in the Send Continual mode following a power-on
reset. Measurement values are sent continually as long as there is
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a 1istener on the bus. An output buffer is filled with the next
measurement value following the transmission of the iast value. If
the Interface is unaddressed as a talker, that value remains in the
buffer and is transmitted the next time the Interface is addressed
as a talker. Since this could be old data, there are three
alternatives to this undesirable condition.

1. Have the controller disregard the first reading received after
addressing the Interface as a talker.

2. Have the controller send 5 DCL (Device Clear) or SDC (Selected
Device Clear) command to clear the output buffer before
addressing the Interface as a talker.

3. Send either the Value Status byte or the System and Mode Status
bytes with the latest reading. The output buffer is updated
every measurement in this format.

4, Have the controller put the Interface in the Send Once mode.
Only one measurement value will be sent each time the Interface
is addressed as a talker. The buffer will not be filled with
the next value following the transmission of the last value.

Send Continual
Send Once

* MO
Ml

6.6 AVERAGE DPM READINGS

A running {(weighted) average is calculated with every reading of the
DPM, even though the DPM may not be sending readings over the bus
for extended periods of time. If programmed with a J1, this Average
Yalue is sent with the Latest Value whenever a measurement message
is requested by the controller.

Each time the DPM makes a conversion, a new running average is
calculated by adding .1 of the new reading to .9 of the old average.
In response to a step input, this results in a time constant (63.7%
of final value) of about 10 conversion periods. If the reading rate
is 4/s (.25 s/reading), the time constant would be about 2.5 s.

The Average Value should be used when there is a large noise
component to the DPM input signal and speed of response can be
sacrificed for filtering benefits.

Normally, continual setpoint comparisons are made using the Latest
reading. However, with noisy input signals, it may be advantageous
to make the setpoint comparisons using the Average Value. This
could prevent the premature setting of the alarm bit associated with
the four setpoint values. This choice can be implemented with the
program instruction Ul.

6.7 PEAK AND YALLEY DPM READINGS
Every reading of the DPM is captured and compared to the stored Peak
and Valley VYalues. [If the Latest reading is more positive than the

Peak Value, it becomes the new Peak Value. Likewise, if the Latest
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reading is more negative than the Valley Value, it becomes the new
Valley Value. Whenever a new peak or valley value is received, the
New Peak or New Valley bit is set in the Value Status byte. By
observing the Yalue Status byte on a regular basis, it can be
determined when a new Peak and Valley Value has been received and a
request made for that value to be transmitted. After the Value
Status byte has been sent and received by the controller, the New
Peak and New Yalley bits are reset. ‘They are also reset when the
Peak and Valley Values are transmitted. The Peak and Valley Values
will be sent with every measurement message if "the stored program
instruction K1 is sent to the DPM. The Peak and Yalley Values will
be sent on request with the demand program instructions X6 and X7,
respectively.

The Peak and Valley Yalues may be reset individually with the demand
program instructions A and B, respectively, or simultaneously with
the demand program instruction C.

7.0 THE NIBBLE FORMAT

A11 device Status bytes and Control I/0 data are passed through the
bus in the Nibble format of 4 bits per data byte. Each Status byte
is split into 2 Nibbles and the 12 I/0 lines are divided into 3
Nibbles.

Each Nibble is converted to an ASCII character by adding the four
most significant bits 0011, representing the numerical column of the
ASCII code chart. ASCII characters are conveniently sent and
received by computer controllers. When two or three Nibbles are
transmitted on the bus, the ASCII character containing the most-
significant Nibble is sent first and the ASCII character containing
the least-significant Nibble is sent last.

ASCII Column Nibble ASCI1
Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Character

OO0 OODOCDOOOODODODO0OD
OO0 COOOOoOLOOoDODOO0O0O0D
P T g T N N Tl N e
P b ok et et ik Pt et ok bt el ek g b ek b
i = e OO OO0 0000
Pyl == ==t Nl ol e e e N
OO OO R OO OO0
e O OO ORQO OO D
NS BN s TR WO
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The only exception to the use of the Nibble format is the IEEE-488
Status byte. The seven least-significant bits are sent as an ASCII
character spanning the full range of the ASCII code chart. The
eighth bit is a spare and has no significance.

7.1

7.

7.1.2

YALUE STATUS BYTE

1.

1

The Value Status byte is divided into two nibbles of data and
transmitted over the bus in the Nibble format, most-significant
nibble first.

Bit # Value Status Byte

Most 7 Equal or more positive than Setpoint D
Significant 6 Equal or more positive than Setpoint C
Nibble 5 Equal or more positive than Setpoint B
4 Equal or more positive than Setpoint A
Least 3 Spare
Significant 2 Listen Error
Nibble 1 New Valley
0 New Peak

Most-Significant Nibble

The four bits of the Most-Significant Nibble represent the
status of the most recent Setpoint comparisons with either the
Latest Yalue {(program instruction UO) or the Average Value
(program instruction Ul). These comparisons are made and the
status bits updated following each DPM reading. After the four
Setpoint bits are updated, they are compared to the
corresponding four bits of the Alarm Mask (see Section 8.2).
If there is a match, the SRQ line is asserted to notify the
controller that an Alarm condition exists.

Least-Significant Nibble

If bit 0 of the Least-Significant Nibble is true (logic 1), a
new Peak Value has been received and stored since the last time
the Peak Value was read or the Value Status byte received.
Likewise, if bit 1 {is true, a new Valley Value has been
received (see Section 6.7).

If bit 2 is true (logic 1), a Listen Error has been detected.
This is a non-fatal error indicating that an unassigned leading
character message has been received. It is ignored and the
following character, if any, is examined. Therefore, the
Listen Error bit is for information only.
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7.2 SYSTEM STATUS BYTE
The System Status byte is divided into two nibbles of data and

transmitted over the bus in the Nibble format, most-significant
nibble first.

Bit # System Status Byte

Send Peak and Valley Values

Most 7
Significant 6 Send Average Yalue
Nibble 5 Send System and Mode Status Bytes
4 Send Yalue Status Bytes :

Least 3 Spare
Significant 2 £9-C12 Control I/0 Configuration
Nibble ‘1) C?-Cg } 0=0utput 1=Input

€1-C

7.2.1 Most-Significant Nibble

The four bits of the Most-Significant Nibble represent the
contents of the data transmitted by the DPM with the lLatest
Value in the Measurement Message. If the bit is true (logic
1), the corresponding data is included in the Measurement
Message. If the bit is false (logic 0), it is excluded.

7.2.2 Lleast-Significant Nibble

Bits 0,1,2 represent the direction of data flow for the Control
1/0 1ines. The twelve 1/0 lines are divided into three groups
of four lines. All four lines in a group must be the same,
either all inputs or all outputs.

1f the four lines in a group are chosen to be inputs, the
corresponding bit is a legic 1; if outputs, a logic 0.

Bit 2 represents l1ines C9-Cl2
Bit 1 represents lines C5-C8
Bit 0 represents lines Ci1-C4
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7.3

MODE STATUS BYTE

The Mode Status byte is divided into two nibbles of data and
transmitted over the bus in the Nibble format, most-significant
nibble first.

Bit # Mode Status Bytg

Most 7 Gated Clock Mode (not used)
Significant 6 Zero Suppression
Nibble 5 Talk Only
4 Compare Average
Least 3 Line Feed
Significant 2 Carriage Return
Nibble 1 Send 1 Reading Only
0 Triggered Mode

.1 Most-Significant Nibble

If Bit 7 is a logic 1, the Interface is operating in the Gated
Clock Mode. This mode is not used with the present DPM's but
is included for possible future use. If this mode 1s
accidentally selected by jumper position 8A, the Latest Value
will be approximately hatf that of the DPM display.

If Bit 6 is a logic 1, Zero Suppression has been selected by
jumper position 7A and is in effect. See Section 6.2.

If Bit 5 1s a logic 1, the Talk-Only mode has been selected by
jumper position 6A. However, this cannot be observed because
no Status bytes are transmitted in the Talk-Only mode, only the
tatest Value. The Interface cannot receive program messages
because it cannot be addressed as a listener.

1f Bit 4 is a logic 1, the Interface has been programmed with a
Ul to compare the Average Value instead of the Latest Yalue
with each of the setpoint values A to D.

.2 Least-Significant Nibble

If Bit 3 is a logic 1, the Interface has been programmed with
an 01 to include a line feed with each measurement message
unit.

If Bit 2 is a logic 1, the Interface has been programmed with
an N1 to include a carriage return with each measurement
message unit.

If Bit 1 is a logic 1, the Interface has been programmed with
an M1 to send one measurement message only, each time it is
addressed as a talker. If Bit 1 is a logic 0, the Interface
sends continual readings as long as there is a listerer on the
bus. When there is no listener, the next value is held in a
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bufier and sent the next time there 15 a listener (see Section
6-5 L]

If Bit 0 is a logic 1, the Interface has been programmed with
an L1 to be in the Triggered mode. A Hold signal is applied to
the DPM to prevent 1t from taking a reading until a GET {Group
Execute Trigger) command is received while addressed as a
listener or until .the Hold signal goes false (high)
momentarily.

8.0 SETPOINTS AND ALARMS
8.1 SETPOINTS

Four setpoint values are stored in memory and a comparison made to
each one, every time a DPM reading is processed. In the default
condition, the Latest Yalue is compared to the setpoints. If
programmed with a Ul, the Average Value is compared to the
setpoints.

The latter would be recommended for use when the DPM analeg input
signal has a significant noise component.

Setpoints A to D are initfalized with the default value =-000000.
Other values may be entered with instructions P to § respectively,
followed by a value from -99999% to +995999.

Example: Enter the Program Message

P+002000Q+001000R-0010005-002000

for Setpoint A = +2000
Setpoint B = +1000
Setpoint € = -1000
Setpoint D = -2000

Each of these program instructions must contain a header, a sign and
6 digits. Include leading zeros if the values are less than 6
digits. No decimal points are entered in the setpoint values. A1l
comparisons are made without regard for the decimal point position
in the DPM reading..

Each time a DPM reading is processed, either the Latest Value
{default or program instruction UO) or the Average Value (program
instruction Ul) is compared to the stored Setpoint values A to D. If
the Latest or Average Value is equal to, or more positive than, the
setpoint value, the corresponding bit of the Value Status byte is
set, otherwise it is reset (see Section 7.1). If the Value Status
byte is received, either with every reading (program instruction H1)
or on demand (program instruction X9), bits 4 to 7 may be observed
for the result of the most recent comparison. The computer
controller may take different actions depending on which bits have
been set (setpoints reached or exceeded). .

10187ML-01 32



8.2 ALARMS

1f only one pattern of bits 4 to 7 requires action, an Alarm Mask
containing that pattern in the Nibble format may be entered with the
header V¥ followed by the desired nibble character.

Example: DCBA-
Y9 =0011:. 1001 -(see Section 7.0)

In this example, the Alarm Mask pattern 1001 is matched when
Setpoint D and A are equalled or exceeded and Setpoints C and B have
not been reached. When this condition occurs, an Alarm flag is set
{bit 1 of the IEEE Status byte) and the SRQ line is asserted to
signal the controller that service is requested. The controller
then performs a Serial Poll to identify the device on the bus
asserting the SRQ line.

When the IEEE Status byte of the requesting device is read, the SRQ
1ine is unasserted. If the setpoint comparison pattern continues to
match the Alarm Mask, the SRQ ‘line again will be asserted next time
the DPM reading is requested. To prevent this, the Alarm Mask could
be changed to an impossible pattern before the next DPM reading is
requesteds If the Alarm Mask is set to the next alarm condition
pattern, request a DPM reading to enable the DPM to set the SRQ line
when the next pattern match occurs.

Use of the Alarm Mask relieves the controller from constantly check-
ing the Value Status byte. The default Alarm Mask pattern is 0110.
This prevents a power-on pattern match between the Alarm Mask and
the setpoint comparison bits.

9.0 TRIGGERED MODE

The Interface may be placed in the Triggered mode with the program
jnstruction tl. This prevents the DPM from making new measurements
until one of the following occurs:

1. Bus trigger by the GET (Group Execute Trigger) command from the
controller with the DPM HOLD input high (False}).

2. Hardware trigger by a positive (False) pulse on the DPM HOLD
input that is normaliy low true.

When the triggered DPM conversion is complete, the Interface makes a
service request by asserting the SRQ 1line. The controller then
conducts a serial poll to determine which device requested service.

When the serial poll is complete, the controller requests the
reading from the requesting DPM. The DPM will respond with a
reading only to the first request after the serial poll is complete.
An additional request will result in a time-out error because the
DPM has no new data to send until it is triggered again. It will
not repe