






































































































































iSBX 488

8. DC — Device Clear (IEEE section 2-10) This
function allows a device to be cleared (initial-
ized) by the Controller. Note that there is a dif-
ference between DC (device clear) and the IFC
line (interface clear).

9. DT — Device Trigger (IEEE section 2-11) This
function allows a device to have its basic oper-
ation started either individually or as part of a
group. This capability is often used to syn-
chronize several instruments.

10. C — Controller (IEEE section 2-12) This func-
tion allows a device to send addresses, as well
as universal and addressed commands to other
devices. There may be more than one controller
on a system, but only one may be the Controller-
In-Charge at any one time.

At power-on time the controller that is wired to be the
System Controller becomes the active Controller-In-
Charge. The System Controller has several unique
capabilities including the ability to send Interface
Clear (IFC — clears all device interfaces and returns
control to the System Controller) and to send Remote
Enable (REN — allows devices to respond to bus data
once they are addressed to listen). The System Con-
troller may optionally Pass Control to another con-
troller, if the system software has the capability to
do so.

4-21. CODING LOGIC

All GPIB related signals (i.e., DIO1-DIO8, DAV, EOI,
ATN, SRQ, IFC, NDAC, NRFD, and REN) at inter-
nal nodes have a slash (/) suffix to indicate that the
low voltage state equals a logical 1. These signals are
buffered by U4 and U6, 8293 non-inverting trans-
ceivers, for GPIB interfacing. The / suffix is removed
from the signals at the GPIB interface, however the
logical definition does not change. Refer to the
schematic diagram in Figure 5-2.

DIO1/-DIOS8/, DAV/, T/R1

The DATA (1-8)/ and DAV/ lines are bidirectional.
T/R1 is an output of U5 (8291 A) which controls the
transmit/receive direction for these signals at U4
and U6 (8293). The 8291A sends and receives data
(over DIO lines) for both the Talker/Listener (8291A)
functions and the Controller (8292) function. The
DAV/ is sent by the 8291A during a Source Hand-
shake and received during an Acceptor Handshake
function. The 8292 sends a DAV/ during a Parallel
Poll and monitors DAV/ during a ‘“Take Control
Synchronously” function.

EOI/, ATN/, T/R2

EOI/ is bidirectional to U5 (8291A), bidirectional to
U6 (8293), and input to U4 (8293), and an input to U3
(8292). ATN/ is an output from U6 and inputs to U5

Principles of Operation

and U4. T/R2 is an output from U5 and an input to
U6. The 8291A may send EIO/ as an END remote
message over the GPIB indicating the end of a
multiple byte transfer sequence, or in conjunction
with ATN/, receive an EOI/ during a parallel poll
sequence. T/R2 controls the send/receive direction
of EOI/ at U6. EOI/ will normally be received from
the GPIB whenever another GPIB device is sending
an END message and the 8291A is addressed to
listen. ATN/ is monitored by the 8291A to interpret
the data on the DIO/ lines. ATN/ and EOI/ are
ANDed within U4 to control the type of output (tri-
state or open collector) on DIO1-DIO8 and DAV
lines. These lines will have tristate outputs at all
times except when both ATN/ and EOI/ are low
(logical “1”’). Whenever the 8292 is the Controller-In-
Charge of the GPIB the ATN/ line is forced high by
U6. If the 8292 is not the Controller-In-Charge the
ATN/ level will be determined by ATN from the
GPIB.

COUNT INPUT TO 8292

This input monitors EOI/ or NDAC/ (EOI/ by
default jumper). Every low to high transition of
EOI/ (or NDAC/) increments a counter internal to
the 8282. A count of EOI/ (or NDAC/) transitions
represent the number of data blocks (or bytes) that
have taken place. The minimum period allowed for
consecutive transitions is 7.5 microseconds. If the
8292 is he active Controller of the GPIB, a GSEC
command written to the 8292 will force the 8292 to
standby state, CSBS, and then enable the internal
counter and corresponding Event Counter Interrupt.
When the 8292 is not the active Controller a GSEC
command will exit immediately. The interrupt may
be disabled by a SPCNI command written to the
8292 or when the 8292 exits CSBS. However the
counter will continue to count transitions.

REN/, IFC/, SYC

REN/ is an output of U3 (8292), an input to U5
(8291A), and bidirectional to U6 (8293). IFC/ is bidi-
rectional to both U3 and U6 and an input to U5. SYC
is pulled high by RP1 (12 K ohm) or shorted low by a
jumper, and it is an input to U3 and U6. The 8292
monitors SYC to determine its initialization sequence
at power on. If the 8292 input is the System Control-
ler (SYC = High = 1) it will execute an ABORT Com-
mand, become the Controller-In-Charge, and enter
the CACS state. If it is not the System Controller, it
will remain in CIDS. SYC also controls the transmit/
receive direction of REN/ and IFC/ at U6. When
SYC is High both IFC/ and REN/ is transmitted on
the GPIB from U6, where both are controlled by the
8292. The 8291A monitors IFC/ and REN/ whether
it be sourced from the 8292 or from the GPIB. The
8292 only monitors IFC/ when it is not the System
Controller.
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NRFD/, NDAC/, T/R1

NRFD/ and NDAC/ are both bidirectional to U5
(8291A) and U6 (8293). The transmit/receive direc-
tion of both signals are controlled by T/R1 (at 8291A).
When T/R1 is High, both signals are received from
the GPIB while the 8291A is in a Source Handshake
sequence. When T/R1 is Low, both signals are trans-
mitted to the GPIB while the 8291A is in an Acceptor
Handshake sequence.

SRQ/, ATNI/, ATNO/, IFCL/, CLTH/, CIC/

SRQ/ is an input to U3 (8292), an output from U5
(8291A) and bidirectional to U6 (8293). ATNI/ is an
output from U6 and an input to U3. ATNO/ is an
output from U3 and an input to both U6 and U4
(8293). IFCL/ is an output from U6 and an input to
both U3 and U4. CLTH and CIC/ are both outputs
from U3 and both inputs to U6. The 8291A may send
SRQ/ during a Serial Poll sequence to the 8292 and/
or out to the GPIB through U6. The 8292 receives
SRQ/ from the 8291A and/or from the GPIB through
U6. The transmit/receive direction for SRQ/ at U6 is
determined by several other signals as discussed
later. The ATNI/ signal is monitored by the 8292. Its
source is either from ATN off the GPIB or from the
ATNOY/ signal controller by the 8292. The source for
generating ATNI/ is determined by several other
signals as discussed later. IFCL/ is monitored by the
8292 when it is not the System Controller (SYC =
Low). IFCL/ is a latched low output from U6 when-
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ever an off-board System Controller sends IFC. The
latch is cleared High after the 8292 sends CLTH
(High pulse) to U6. ATNO/, IFCL/, and T/R1 are
gated in U4 to control the direction of DAV/. If the
8292 is the Controller-In-Charge conducting a Paral-
lel Poll sequence the 8291 A must capture the Parallel
Poll Response for the 8292. The 8291A becomes a
listener while the 8292 asserts DAV/. T/R1, IFCL/,
and ATNO/ are gated such that the DIO/ lines are
received by the 8291A while DAV/ is neither trans-
mitted nor received by U4. The direction control for
SRQ/ and the source for generating ATNI/ is deter-
mined by CIC/ and IFCL/. If IFCL/ is not latched
Low or has just been cleared and CIC/ is Low, then
SRQ/ is a buffered output from SRQ, and ATNO/ is
the source for both ATNI/ and ATN outputs. If
IFCL/ is latched Low or CIC/ is High, then SRQ/ is
an input buffer driving SRQ, and ATN is the source
for both ATN/ and ATNI/.

EOI2/

EOI2/ is bidirectional to both U3 (8292) and U6
(8293). The 8292 sends or monitors EOI2/ during a
Parallel Poll sequence. The transmit/receive direc-
tion of EOI2/ is controlled by ATNO/ and IFCL/. If
the 8292 is conducting a Parallel Poll both ATNO/
and EOI2/ is asserted Low by the 8292. ATNO/ Low
enables EOI2/ to be transmitted as EOI on the GPIB
except when IFCL/ is latched Low by the System
Controller.



CHAPTER 5
SERVICE INFORMATION

5-1. INTRODUCTION
This chapter provides the following service related
information:

.Repair assistance information.
Replacement parts list and diagram.
Jumper post location diagram.

po TP

Schematic diagrams.

5-2. SERVICE AND REPAIR ASSISTANCE

United States Customers can obtain service and
repair assistance by contacting the Intel Product
Service Hotline in Phoenix, Arizona. Customers out-
side the United States should contact their sales
source (Intel Sales Office or Authorized Distributor)
for service information and repair assistance.

Before calling the Product Service Hotline, you
should have the following information available:
a. Date you received the product.

b. Complete part number of the product (including
dash number). On boards, this number is usually
silk-screened onto the board. On other products,
it is usually stamped on a label.

c. Serial number of product. On boards, this num-
ber is usually stamped on the board. On other
products, the serial number is usually stamped
on a label.

d. Shipping & billing addresses.

If your Intel product warranty has expired, you
must provide a purchase order number for billing
purposes.

f. If you have an extended warranty agreement, be
sure to advise the Hotline personnel of this
greement.

Use the following numbers for contacting the Intel
Product Service Hotline:

TELEPHONE

All U.S. locations, except Alaska, Arizona, & Hawaii:

(800) 528 - 0595

All other locations: (602) 869 - 4600

TWX NUMBER: 910 - 951 - 1330

Always contact the Product Service Hotline before
returning a product to Intel for repair. You will be
given a repair authorization number, shipping
instructions, and other important information which
will help Intel provide you with fast, efficient service.
If you are returning the product because of damage
sustained during shipment or if the product is out of
warranty, a purchase order is required before Intel
can initiate the repair.

In preparing the product for shipment to the Repair
Center, use the original factory packing material, if
possible. If this material is not available, wrap the
product in a cushioning material such as Air Cap
TH - 240, manufactured by the Sealed Air Corpora-
tion, Hawthorne, N.J. Then enclose in a heavy duty
corrugated shipping carton, and label “FRAGILE”
to ensure careful handling. Ship only to the address
specified by Product Service Hotline personnel.

5-3. REPLACEMENT PARTS

A complete list of replacement parts is provided in
Table 5-1. This list provides the part number, manu-
facturer, description and quantity of the item. Notice
that each item is referenced in the parts location dia-
gram. Table 5-2 provides the full name of the manu-
facturer which is abbreviated in Table 5-1. Some of
the parts are available from any normal commercial
source, and should be ordered by their generic
description. These items are called out as CML,
rather than listing a specific part number. Figure 5-1
shows the location of each iISBX 488 referenced part
in Table 5-1.

5-4. SERVICE DIAGRAMS

Figure 5-2 provides a schematic diagram of the iISBX
488 Multimodule Board. The schematic diagrams are
current when the manual is printed. However, minor
revisions to the diagrams may occur between manual
printings. Therefore, Intel provides photocopies of
the current schematic diagrams with the board,
when it is shipped from the factory. These diagrams
should be inserted into this manual for future refer-
ence. In most instances, the diagrams shipped with
the board will be identical to those printed in the
manual.
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Table 5-1. Replacement Parts List
Ref Description Part Number Manufacturer Qty
Ccl-6 Capacitor, Cer. Z5U AXL .10 uf OBD CML 6
c7 Capacitor, Tant. 22 uf 15v, 10% OBD CML 1
Gl Oscillator, Crystal 6MHz HY-4550-6 Hytek 1
Pl Connector, iSBX Multimodule 36 pin  292-0001 Viking 1
R1-2 Resistor, 470 ohm, 1/8W, 5% 0BD CML 2
RP1 Resistor Pack, 10-pin 12K OBD CML 1
Ul Octal Latch 8282 Intel 1
U2 Hex Inverter 741804 TI 1
U3 GPIB Controller 8292 Intel 1
U4, 6 GPIB Transceiver 8293 Intel 2
U5 GPIB Talker/Listener 8291A Intel 1
u7 2 Input Positive OR Gate 741832 TI 1

Table 5-2. Manufacturers’ Names

Abbreviation Description
Hytek Hytek Microsystems, Inc.
Viking Viking Connectors, Inc.
TI Texas Instruments, Inc.
CML Any commercial source
OBD Order by description
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APPENDIX A
PL/M 80 SOFTWARE

DRIVER LISTING EXAMPLE

This program assumes that the iISBX 488 board has
been initialized as a System Controller in Talk-Only
(ton) mode, ATN is asserted, and no holdoffs are in
effect or enabled.

Four parameters must be passed to this routine:
LISTENS$PTR, DATAS$PTR, Count, and EOS. LIS-
TENS$PTR and DATA$PTR are the beginning

addresses of the Listen list and data list, respectively.
Count is the maximum number of bytes to be sent.
EOS is the character which will assert the EOI line
on the GPIB 488 bus. When Count is decremented to
zero, or EOI is sent, the procedure will stop sending
data and return to the calling program.

A-1
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1 PLMSEX: DO:
2 1 HAITSBO: PROCEDURE EXTERNAL:
3 2 END WAITSBO;

Jx */
4 1 WAITST:PROCEDURE EXNTERNAL:
S 2 END WAITST:

’x %/
SEND:PROCEDURE < LISTENSPTR.DATASPTR.COUNT.EQS)Y PUBLIC:
DECLARE (LISTENSPTR.DATASPTR: ADDRESS;
DECLARE (COUNT.EQS) BYTE:
DECLARE LISTEHNER BASED LISTENSPTR BYTE;
DECLARE DATUM BASED DATASPTR BYTE:

[ U < N I )
LI VIS I SR

’ /% */
11 2 DECLARE DATASOUT LITERALLY *OFQH":
12 2 DECLARE EOSSREGC LITERALLY “OFVH':
13 2 DECLARE CHMDS$REG LITERALLY *QFBH’:
14 2 DECLARE AUXSREG LITERALLY "OFSH":
A T VY
1§ 2 DECLARE (MTA,UNL.CGTSB.TCSY.EQIS.HOSEDQT» BYTE
DATHE ('A° .72, 0FeH,OFDH, 088H, GROKH»:
’x x/
/% BEGIN PROGRAM HERE */
r I V3
16 2 CUTPUTIDATREGUT : = NTH! e ZEND MY TALE QDDRESS */
17 2 CRLL WRITSBO: Jx WRIT FOR RO BIT SET IM 829%91& =,
18 2 QUTPUT(DATASOUTY = URNL: A% ZEND UNIYERSAL UMNLISTEHN #/
19 2 CAlLlL WAITS$BO:
20 2 QUTPUT(EOSS$REG) = EQS; A% LOAD EQS IN 914 EQS REG #/
/% ADDRESS LISTENERS »/
21 2 DO WHILE (<LISTENER »>= 20H)> AMD (LISTEHER (= 3EH) !
22 3 QUTPUTL{DATASOUT > = LISTENER;
23 3 CALL WAITS$RBO:
24 3 LISTENSPTR = LISTEHSPTR + {:
25 3 END;
/* THEN GO TQ STANDRY =/
2¢ 2 QUTPUT{CHDS$REG) = GTSER:
27 2 CRLL HAITST: S WAIT FOR TCI LOW THAH HIGH=S
28 2 QUTPUT{ AUKXSREG) = EQIS:
/% SEND DATAR TO LISTENER =+
29 2 DO WHHILE <{COQUHT <> Q> AMD {BRTUM <> EO8 3!
30 3 CGUTPUTL{DATASOUT > = DATUNM:
k3] 3 CALL HAITS$RO:;
32 3 COUNT = COUNT - 1!
33 3 DATASPTR = DATARSPTR +1:
34 3 END;
: /7% SEND LAST BYTE =%/
35 2 QUTPUT(DATAS$SOUT Y = DRTUNM:
36 2 CALL WRITS$BO:
/% TAKE CONTROL SYNCHRONGUSLY #¢
37 2 OBUTPUT(CMDSRES) = TCSY:
38 2 CALL WAITST:

PL/M-80 COMPILER

33 P4 OUTPUT{ AUXSRES ) = NOSESI: Av DIZRBLE EGI OH EG83 =/
40 2 QUTPUT(DATASOUT Y = UNL:

41 2 CALL WRITSBG:

42 2 END SEND:

43 1 END PLHSEY,
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APT Interrupt, 3-3
Address 0 Register &
Address 1 Register, 3-6
Address 0/1 Register, 3-6
Address Line, 4-2
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Address Registers, 3-5
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BO & BI Interrupts, 3-3
Board Initialization, 3-20
Board Power On/Reset, 3-19
Bus Interface, iSBX, 4-2

Chip Select Line, 4-2

Coding Logic, 4-5

Command Field Register, 3-15

Command Lines, 4-2

Command Pass Through Interrupt, 3-3

Command Pass Through Register, 3-6

Connector & Cable Information, 2-7

Connector AC & DC Signal
Characteristics, iSBX, 2-4

Connector Pin Assignments, iSBX, 2-7

Control Lines, 4-2

Controller Status Register, 3-12

DEC Interrupt, 3-3

DMA Lines, 4-2

Data Lines, 4-2

Data Registers, 3-2

Direct Memory Access (DMA), 4-4

END Interrupt, 3-3

ERR Interrupt, 3-3

End Of Sequence Register, 3-9
Error Flag Register, 3-13

Error Mask Register, 3-14

Event Counter Register, 3-12

Event Counter Status Register, 3-12

Functional Description, 4-1

GPIB AC & DC Signal
Specifications, 2-4, 2-5

GPIB Connector Pin
Assignments, 24, 2-5

GPIB Interface Functions, 4-4

GPIB Status Register, 3-12

General Purpose Port, 3-19

Group Execute Trigger Interrupt, 3-3

I/0 Command Operation, 4-2
I/0 Read, 4-3

170 Write, 4-3

Initialize Line, 4-2
Installation Considerations, 2-1
Installation Procedure, 2-1
Internal Counter, 3-7
Interrupt Lines, 4-2

Interrupt Mask Register, 3-11
Interrupt Registers, 3-2
Interrupt Status Register, 3-11
Interrupts, 8292, 3-19

Jumper Configurations, 2-3

Operation Commands, 8292, 3-15
Option Lines, 4-2

Parallel Poll Protocol, 3-10

Physical Dimensions, 2-1, 2-2

Power & Cooling Requirements, 2-1

Power Lines, 4-2

Programming, 8292, 3-10

Protocol, iSBX 488 Multimodule
Board, 3-1

Registers, 8291A, 3-2
Registers, 8292, 3-11
Replacement Parts, 5-2

Serial Poll Complete Interrupt, 3-3
Serial Poll Registers, 3-4

Service Diagrams, 5-3, 5-5

Service and Repair Assistance, 5-1
Software Drivers, 3-21, A-1

Status Bits, 3-3

System Control Line, 4-2

Time Out Register, 3-13

Time Out Status Register, 3-13

Unpacking & Inspection, 2-1
Utility Commands, 8292, 3-16

Index-1/2




4 ® iSBX 488™ General Purpose Interface Bus (GPIB)
'nté Multimodule™ Board Hardware Reference Manual
143154-001

REQUEST FOR READER'S COMMENTS

Intel Corporation attempts to provide documents that meet the needs of all Intel product users. This form lets
you participate directly in the documentation process.

Please restrict your comments to the usability, accuracy, readability, organization, and completeness of this
document.

1. Please specify by page any errors you found in this manual.

2. Does the document cover the information you expected or required? Please make suggestions for
improvement.

3. Is this the right type of document for your needs? Is it at the right level? What other types of documents are
needed?

4. Did you have any difficulty understanding descriptions or wording? Where?

5. Please rate this document on a scale of 1 to 10 with 10 being the best rating.

NAME DATE
TITLE

COMPANY NAME/DEPARTMENT

ADDRESS

CITY STATE_______ ZIP CODE

Please check here if you require a written reply. 0O



WE'D LIKE YOUR COMMENTS . ..

This document is one of a series describing Intel products. Your comments on the back of this
form will help us produce better manuals. Each reply will be carefully reviewed by the responsible
person. All comments and suggestions become the property of Intel Corporation.

M ===
NECESSARY
IF MAILED

IN THE
UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS PERMITNO.79 BEAVERTON,OR

POSTAGE WILL BE PAID BY ADDRESSEE

Intel Corporation
5200 N.E. Elam Young Pkwy.
Hillsboro, Oregon 97123

0.M.S. Technical Publications



] | I@
INTEL CORPORATION, 3065 Bowers Avenue, Santa Clara, California 95051 (408) 987-8080

Printed in U.S.A.



