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Read Interface Status

The calculator can read the status of this interface by executing a sequence of five instruc-
tions. The following table shows the sequence of instructions and the information transferred
to the calculator:

98034A Read Status Sequence
Instruction Data Byte

Load R5 HP-IB Interface Signature

Load R6 First Status Byte (Device Clear and Error)
Load R6 Second Status Byte (HP-1B Address)
Load R6 Third Status Byte (HP-IB Control Byte)
Load R6 Fourth Status Byte (Interface Status)

The execution of the Load R5 instruction causes the interface to transfer a data byte to the
calculator. The fifth and sixth bits are always set to a logical 1. The remaining six bits are
determined by the contents of the Caiculator input Data Register and are ignored. This byte is
used to identify the interface. This instruction also causes the interface to enter a read status
algorithm, which transfers each of the four additional status bytes to the calculator with suc-
cessive Load R6 instructions. If the status line (STS) is clear, it will be set by the fourth Load R6
instruction.

The calculator does not have to read all four status bytes. The read status algorithm terminates
whenever the interface detects an instruction other than Load R6 before the fourth status byte
has been transferred to the calculator. The read interface status instruction must be com-
pleted, however, in less than 100 ms. This restriction is necessary to insure that the Abort
message (IFC), sent by the controller in charge, is not missed. The bit assignments of the four
bytes are summarized on the next page .
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First Status Byte:

7 6 5 3 2 1 g
Device
fo Error
‘ g g g 4 Clear
Bit 0: Is 1 when error detected.
Bit 2: Is 1 when Device Clear received.
Second Status Byte:
7 6 5 4 3 2 1 0
| | |
1 1 0 HP-IB Address
msB) | | | (LSB)
Third Status Byte:
7 6 5 4 3 2 1 0
EOI REN SRQ ATN IFC NDAC NRFD DAV
Logical 1 indicates corresponding signal line is true.
Fourth Status Byte:
7 6 5 4 3 2 1 0
Service | Controller| Talker | Listener | System Serial End
‘ . . Controller 1 Poll of
Reqguest Active Active Active Set Set Record

Bit 7: Is 1 when the SRQ signal line is true.
Bit 6: |s 1 when the calculator is the active controller.

Bit 5: Is 1 when the calculator is the active tatker.

Bit4: Is 1 when the calculator is an active listener.

Bit 3: Is 1 when the calculator is the active system controller.

Bit2: Is always 1.

Bit 1: Is 1 when a serial poll is in process.
Bit 0: Is 1 when the EQ! (end of record) line is true.

Figure 7.

Interface Status Bytes
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Interrupt Operation

The 98034A can be enabled to interrupt the calculator by transferring an interrupt-enable byte
from the calculator accumulator to the interface with a Store R5 instruction. The bit assign-
ments in the interrupt enable byte are shown in the following table:

7 6 5 4 3 2 1 0
Service | Controller] Talker Listener Input Output Other Enable
. . i Register | Register | Interrupt
Request | Active | Active Active Full Empty |Conditions| EO!

Bit 7: Logical 1 enables interrupt on SRQ.

Bit 6: Logical 1 enables interrupt on active controller.

Bit 5: Logical 1 enables interrupt on active talker.

Bit 4: Logical 1 enables interrupt on active listener.

Bit 3: Logical 1 enables interrupt on input register full.

Bit 2: Logical 1 enables interrupt on output register empty.

Bit 1: Logical 1 enables interrupt when error detected, device clear or selective device
clear/received (when not active controller), or EOI received.

Bit 0: Enable EQI to clear status line (STS).

Figure 8. Interrupt Enable Byte

When the interface receives a Store R5 instruction, the interrupt enable byte is transferred
from the Calculator Output Data Register to an internal read/write register in the processor.
The interrupt enable algorithm then checks the byte against existing conditions to determine if
an immediate interrupt should be generated. Any of the following conditions cause an im-
mediate interrupt:

e SRQ (service request) detected.
e Interface is active controller.

e Interface is active talker.

e Interface is active listener.

e Output register empty.

The calculator status line (STS) is cleared when the interface generates an interrupt for any of
the above five conditions. The status line is only cleared on the first output-register-empty
interrupt. All subsequent output-register-empty interrupts will have status set.

The interrupt request from the interface (IRL or IRH) can only be cleared by executing a Load
R6 instruction. If the status line has been cleared as the result of an interrupt, it can be set by
reading the interface status.
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Sending Interface Messages

When a Store R6 instruction is executed, the eight least-significant bits of the data contained
in the calculator are transferred to the Calculator Output Data Register on the interface. The
interface interprets this instruction as a command to send a multiline interface message to
other devices on the HP-IB. If the interface is the active controller, the ATN line on the HP-IB is
then set true and the byte in the Calculator Output Data Register is transferred to the HP-IB.
After this muitiline message has been transferred, the ATN line remains true until either an
instruction other than Store R6 is received by the interface or a Pass Control message (TCT) is
transferred to another device on the HP-IB with a Store R6 instruction. When the calculator is
not the active controller when the Store R6 instruction is received, the interface clears the
status line (STS) to indicate an error.

The interface sends uniline interface messages to other devices on the HP-IB when the
calculator executes a Store R7 instruction. If the byte received via a Store R7 instruction has
the eighth bit set to a logical 1, the remaining bits in the byte are sent as uniline messages, as
shown in the following diagram:

7 6 5 4 3 2 1 0

—
1 (not used) EO! IFC ATN REN SRQ

1

Request Service

When the eighth bit of the byte received with a Store R7 instruction is set to a logical 0, the
instruction is interpreted as a Require Service message. The seven least-significant bits of this
byte are stored in one of the processor’s read/write registers. This byte is transferred to the
controller in charge when a serial poll is conducted. If the seventh bit of the byte is a logical 1,
the interface automatically sets the SRQ line true and requests service from the controller in
charge.

Parallel Poll

The calculator can conduct a parallel poll when it is the controller in charge. A parallel poll is
initiated by setting both the ATN and EOI lines true. The calculator can accomplish this by
executing a Store R7 instruction with the appropriate byte, as described in the Send Interface
Messages section. Once a parallel poll has been initiated, the Status Bit message on the
HP-IB must be transferred to the Calculator Input Data Register. This occurs when the cal-
culator executes a Load R7 instruction. The byte that represents the parallel poll response is
then transferred to the calculator with a Load R6. The parallel poll is terminated when the
calculator executes a Store R7 instruction with the appropriate byte to clear the ATN and EOI
lines.
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— HP-IB

Figure 9. 98034A Detailed Block Diagram
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Interface Assemblies

98034 -6650!1

98034-66502

98034-6160!




Table 9. Replaceable Parts

REFERENCE -np-
DESIGNATOR | PARTNO. | 1@ DESCRIPTION
Al 98034-66501 1 PC Assembly, Calculator I/O Logic.
A1C1,C2 0160-3847 2 Cap, Fixed: 0.01uF, 100V.
A1C3 0180-0106 1 Cap, Fixed: 60uF, 6V.
A1C4,C5,C6 0160-3622 3 Cap, Fixed: 0.1uF, 100V.
A1P1-P5 1251-4257 5 Plug: 6 pin.
A1Q1 1854-0019 1 Transistor: NPN, Si.
A1R1 0683-5625 1 Res, Fixed: 5.6KQ, 5%, 1/4W.
A1R2-R5,R8 0683-2225 S Res, Fixed: 2,2KQ, 5%, 1/4W.
A1R6 0683-1025 1 Res, Fixed: 1KQ, 5%, 1/4W.
A1R7 0683-4725 1 Res, Fixed: 4.7KQ, 5%, 1/4W.
A1SW1 3101-2097 1 Switch, 4PDT: Select Code.
A1SW2 3101-1341 1 Switch, 1PDT: Parallel Poll Sense.
A1SW3 3100-3364 1 Switch, 6 Gang: Address & System Controller.
AlU1 1820-1297 1 IC: 74LS266, Quad NOR Gate.
A1U2,U6-U8,
u11,U16,U18 1820-1198 7 IC: SN74LSO03N, Quad NAND Gate.
A1U3,U4,
U12,u13 1820-1562 4 IC: MM74C175N, 4-bit Register.
A1U5 1820-1199 1 IC: 74LSO4A, Hex Inverter.
A1U9 1820-1284 1 IC: SN74LS55.
A1U10 1820-1427 1 IC: SN74LS56, Decoder.
A1U14 1820-1144 1 IC: SN74LS02N, Quad NOR Gate.
AtU15 1820-1195 1 IC: 748175, 4-bit Register.
A1U17 1820-1203 1 IC: SN74LS11N, 3-input AND Gate.
A1U19 1820-1266 1 IC: MMB8OC9I7N.
A2 98034-66502 1 PC Assembly: HP-IB Control Logic.
98034-69502 PC Assembly without U1 and U2.
A2C1,C2 0180-0210 2 Cap, Fixed: 3.3uF, 15V.
A2C3,C6,
C8-C10 0160-3622 5 Cap, Fixed: 0.1uF, 100V.
A2C4 0160-3334 1 Cap, Fixed: 0.01uF, 50V.
A2C5 0180-0106 1 Cap, Fixed: 60uF, 6V.
A2C7 0160-3847 1 Cap. Fixed: 0.01uF, 25V.
A2C11 0160-3482 1 Cap, Fixed: 430 PF, 300V, 1%.
A2CR1 1906-0075 1 Diode Array.
A2CR2,CR3,
CR5 1901-0040 3 Diode: Si, 0.05A, 30V.
A2CR4 1902-3018 1 Diode: Zener.
A2P1-P5 1251-4215 5 Connector: 6 pin.
A2J1 1251-4333 1 Connector: 24 pin.
A2Q1 1853-0016 1 Transistor: PNP, Si.
A2R1 1810-0264 1 Resistor Network.
A2R2 0683-5615 1 Res, Fixed: 560Q, 5%, 1/4W.
A2R3 0683-3325 1 Res, Fixed: 3.3KQ, 5%, 1/4W.
A2R4,R9,R12 0683-2225 3 Res, Fixed: 2.2KQ, 5%, 1/4W.
A2R5 * 1 (Optimum value selected at the factory)
A2R6 0683-1815 1 Res, Fixed: 1.8KQ, 5%, 1/4W.
A2R7 0683-2025 1 Res, Fixed: 2KQ, 5%, 1/4W.
A2R8 0683-5625 1 Res, Fixed: 5.6KQ, 5%, 1/4W.
A2R10 0698-3225 1 Res, Fixed: 14300, 1%, 1/8W.
A2R11 0698-3557 1 Res, Fixed: 806, 1%, 1/8W.
A2R13 0683-1035 1 Res, Fixed: 10K(, 5%, 1/4W.
A2SW1 3100-3378 1 Switch, 1P10T: Parallel Poll Bit.
A2U1 1816-0868 1 IC: PROM.
A2U2 1820-1691 1 IC: Nanoprocessor.
A2U3 1820-1216 1 IC: SN74LS138N
A2U4,U5,U11 1820-1562 3 IC: MM74C175N, 4-bit Register.
A2U6 1820-1753 1 IC: MM74C74N
A2U7 1820-1201 1 IC: SN74LS08N
A2U8 1820-1199 1 IC: 74LS04N, Hex Inverter.
A2U9,U10 1820-1439 2 IC: SN74LS258N
A2U12 1820-1417 1 IC: 74LS26N
A2U13 1820-1425 1 IC: SN74LS132N
A2U14-U17 1820-1689 1 IC: MC3446P
w1 98034-61601 1 Cable Assembly.
5040-7801 1 Cover, Plastic: Left Front Housing
5040-7802 1 Cover, Plastic: Right Front Housing.
5040-7803 1 Cover, Plastic: Left Rear Housing.
5040-7804 1 Cover, Plastic: Right Rear Housing.
2200-0510 2 Screws: 4-40, long.
2200-0536 8 Screws: 4-40, short.
5040-7836 1 Latch: Plastic.
7120-5166 1 Label: Front Housing.
7120-5167 1 Label: Rear Housing.
98034-90000 1 Manual: Installation and Service.
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Figure 10. 98034A Circuit Diagram



PART NO. 98034-90000
MICROFICHE NO. 98034-99000

HEWLETT w PACKARD

PRINTED INU.SA
May 3, 1979

adelau| di-dH Y£086

[enuey 901A18S pue uone|eisu|



