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FOREWORD

The information in this document has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for inaccuracies. SY STRAN reserves the right to make changes without notice.

SY STRAN makes no warranty of any kind with regard to this printed material including, but not limited
to, the implied warranties of merchantability and fitness for a particular purpose.

The schematic diagrams contained in this publication are included for reference only. The information
was current at the time the printed circuit board was last revised. Thisinformation is not necessarily
current or complete manufacturing data, nor isit part of the product specification. Schematics may not be
reproduced without the express permission of SY STRAN Corp.

Copyright 1995 SY STRAN Corporation. All rights reserved.

IndustryPack® is aregistered trademark of GreenSpring Computers, Inc.
HPO isatrademark of the Hewlett-Packard Corporation
NuBusl isatrademark of Texas Instruments, Inc.
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FCC
This product isintended for use in industrial, laboratory or military environments. This product uses and
emits electromagnetic radiation, which may interfere with other radio and communication devices. The
user may bein violation of FCC regulations if this device is used in other than the intended market
environments.

CE
As a component part of another system, this product has no intrinsic function and is therefore not subject
to the European Union CE EMC directive 89/336/EEC.




TABLE OF CONTENTS

LOINTRODUCTION .....cctiititetetesieestestetsteseesestesaesesteseesestesessestesaasestesessestessnsessessssessessasessensasenes 11
L0 PUIPOSE. ...ttt ettt ettt nae e s h e esae e sabe e s ane e sabe e eabe e sbe e s re e nreeeree s 1-1
S oo o= USSR 1-1
LB OVEIVIBW ...ttt ettt e bbbt bt bt ae et e b e eb e sb e s b e e bt e b e e e et e seenbenaene 1-2
1.4 Related PUDIiCELIONS..........cieiieieieee ettt et se 1-2
1.5 Ordering PrOCESS ... .couiiuieieieriestt sttt ettt e bt ae e e e et seesbesaesneeneen 1-3
2.0 HARDWARE INSTALLATION ..tiictieieesiesestesieeetesteeste e et sse e e saesessessenessesaesssessensasens 2-1
2.2UNPacking the IPLBE ........coviie i eeeeeeee sttt s se e e sne s snenneas 2-1
2.2 Visual Inspection of the IPLBE............cooi e 2-1
2.3 IPLBE INSAlGHON......civiieiiiiiieisiisieisisiees st ettt sseneeee 2-1
BIOUSING THE IPLBE ..o ottt sttt sttt st sttt saeseetesaeneetesaenennens 3-1
00 001 TS 31
3.2 IPLBE Stand-AlONE USE ..ottt st 31
3.3 IPack Product Development and UPgrades.........ceeeeerevenenesesreeseneseeseseeseeeenens 31
3.4 1Pack SyStemMS INEEGIaiON ... ....ciueruerieeierie sttt se e s neas 31
3.5 IPLBE IPack Signal SpeCifiCalions..........cccceiereririnene e 31

@5;/47/7 Copyright 1995 i IPACK LOGIC BUS EXTENDER BOARD



TABLE OF CONTENTS

FIGURES

Yo 0 A 2T I o= PR 1-1
Figure 2-1 TYPE 1 CONMECHION......cveieieirierieeteeeeestestesieseeseeeeseesaestessesseeseeseessesresresseeneeneensenseseens 2-2
Figure 2-2 TYPE2 COMNECLION. .....ccverieieiriereeeeeee e stestesteseeseeeeeesaestessesseeseeseesseseessesseeseeseensenseseens 2-3
Figure 2-3 Type 1 IPLBE Assembly Diagram for aVME Carrier Board...........ccooeveeeeiecnennnnens 2-4
Figure 2-4 Type 2 IPLBE Assembly Diagram for an ISA Carrier Board...........ccooeveeeeeiecinnnnnnns 2-4
Figure 3-1 IPACK 8MHz Clock (Rising Edge) Without IPLBE Installed.............ccocooeniiininnanns 32
Figure 3-2 IPACK 8MHz Clock (Falling Edge) Without IPLBE Installed..........c.ccoceeiiciinnnnnns 33
Figure 3-3 IPACK 8MHz Clock (Rising Edge) With IPLBE TYPE 1 .....cceeveeieiieneneneneeeeie s 33
Figure 3-4 IPACK 8MHz Clock (Falling Edge) With IPLBE Type L......ccccoeiivineneneneeeeie s 34
Figure 3-5 IPACK Data Bit 0 Without IPLBE ... 34
Figure 3-6 IPACK DataBit 0 With IPLBE ...........coeiiierrcis s 35
Figure 3-7 IPLBE SChematiC ShEEt L........ccco ittt nnens 3-6
Figure 3-8 IPLBE SChematiC ShEEL 2........ccco i 3-6

TABLES

Table 2-1 IPLBE Shipping Package CONtENtS .........cccevviieie e 2-1
Table2-2 IPLBE Installation TOOIS ........ooeeiiieeee e 2-1
Table3-1 IPLBE Timing MEaSUIreMENES ........cccuiiereereeieeee e eeesieseeeeesse e e see e seeseeeneens 32

@5;/47/7 Copyright 1995 i IPACK LOGIC BUS EXTENDER BOARD



1. 0 INTRODUCTION

1.1 Purpose

Thisisareference manual for the SY STRAN IPack Logic Bus Extender (IPLBE) board,
part number BHAS-IPBEL for Type 1, and BHAS-IPBE2 for Type 2.

Figure1-1 IPLBE Typel

1.2 Scope

This reference manual covers the physical description and operation of the IPLBE. The
reader should have a systems level understanding of general computer processing,

memory and hardware operation, and a systems understanding of the IPack Logic Bus
Interface.

1-1 IPACK LOGIC BUS EXTENDER BOARD



INTRODUCTION

1.3 Overview

The Type 1 board works on most VME carriers and NuBus carriers. Type 2 works on
most ISA carriers and the MotorolaMVME-162L X (MVME162-2X X Series) embedded
controllers.

The IPLBE issimilar to asinglewide IPack board with an extra connector at one end to
provide physical accessto the IPack Logic Bus. The IPLBE can be used stand-alone or in
conjunction with the SY STRAN Logic Bus HP Monitor board (part number BHAS-
IPMBHP) or the SY STRAN Logic Bus Breakout |Pack board (part number BHAS-
IPBB), via a 50-position ribbon cable, to form a user friendly IPack system integration
kit.

The IPLBE is used to monitor all 1Pack Logic Bus transfer types, and is virtually
transparent between the IPack Carrier and 1Pack board. The use of the IPLBE requires
one additional slot adjacent to the carrier, and no additional power from the IPack carrier.
The IPLBE was designed in accordance with the IndustryPack Logic Interface
Specification Revision 0.7.1, but the IPLBE itself is not an IPack board.

IPLBE IPACK DETAILS:

* Mechanical Interface: Similar to a Singlewide IPack
* Electrical Interface: Singlewide IPack Extension
* |Pack Transfer Types: Monitors Memory, 1/O, ID, and Interrupt

IPLBE ACCESSORIES:

* |Pack Bus Extender Cable

e 18inchlength(BHAS-IPBEC18)*

e 24inch length(BHAS-IPBEC24)*

» IPack Logic Bus Breakout Board (BHAS-IPBB)*

» |Pack Bus Monitor Board (HPLA)(BHAS-IPBMHP)*
» Logic Analyzer Configuration Software

e SYSTRAN part/order numbers

1.4 Related Publications

IndustryPack Logic Interface Specification Synopsis published by SY STRAN Corp.
(Doc number: B-T-SH-IPACKSUM-A-0-A2 Rev. 7/15/94)

IPack Logic Bus Breakout Board User Manual published by SY STRAN Corp.
(Doc number: B-T-MU-IPLBB###-0-0-A1)

IPack Logic Bus Monitor Board User Manual (for HP 1650/16500 series)
(Doc number: B-T-MU-IPLBMHP#-0-0-A1)

IndustryPack L ogic Interface Specification Revision 0.7.1 published by GreenSpring
Computers, Inc. 1204 O’ Brien Drive, Menlo Park, CA 94025.
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INTRODUCTION

1.5 Ordering Process

To order any of the items listed above, or other SY STRAN products, call (513) 252-
5601.

For additional product information you may call the above number, or send an E-Mail
message to info@systran.com.
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2. 0 HARDWARE INSTALLATION

2.1 Unpacking the IPLBE

The IPLBE shipping package will contain the following:

Table 2-1 IPL BE Shipping Package Contents

QTY DESCRIPTION

IPLBE Printed Circuit Assembly
Threaded Standoffs

M2 x 5mm flat head machine screws

2.2 Visual Inspection of the IPLBE

Examine the IPLBE to determine if any damage occurred during shipping.

2.3 IPLBE Installation

@ NOTE: Although the IPLBE is not an ESD sensitive product, acceptable ESD practices
should be used during the assembly and installation to protect the IPack boards and
carrier boards.

The IPLBE installation requires the following tools:

Table 2-2 IPLBE Installation Tools

QTY DESCRIPTION
1 ESD Static Control Kit/Ground Strap/Etc.

Optional 1 Standard Flat Head Screwdriver
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HARDWARE INSTALLATION

Figure 2-1 shows the connections for installing the Type 1 IPLBE.

Figure 2-1 Type 1 Connection
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HARDWARE INSTALLATION

Figure 2-2 shows the connections for installing the Type 2 IPLBE.
Figure 2-4 is adiagram of how the Type 1 IPLBE isinstalled on aVME IPack carrier,
and Figure 2-5 isthe installation of a Type 2 IPLBE on an ISA carrier.

Figure 2-2 Type2 Connection

Table 2-3 on page 2-5 shows the pin assignments for the IPack Logic Bus connector. The
signals on the left side of the connector are of the original 1Pack signal nomen-clature,
and the signals on the right are those used by SY STRAN Corp. Refer to the |Pack Carrier
board user’s manual for more information.

@‘6;/2/7 Copyright 1995 2-3
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HARDWARE INSTALLATION

Refering to the appropriate figures, perform the following steps.

1. Turn off all power to the host system.

2. Remove the target 1Pack carrier and move it to the ESD controlled area where
the installation of the IPLBE can be made.

3. Remove the IPLBE from the shipping package and place it on the ESD bench.
* 4. Install the four hex standoffs onto the IPLBE IPack connectors with four
M2x5mm flat head machine screws.

5. Install the target |Pack board on the IPLBE by applying adequate and equal
pressure to the IPack board at both ends.
* 6. Install four M2x5mm flat head machine screws onto the |Pack’s | Pack
connectors.

7. Install the IPLBE, with the IPack board on it, onto the carrier board by
applying adequate and equal pressure to the IPLBE board at both ends.
* 8. Install four M2x5mm flat head machine screws onto the IPack carrier's |Pack
connectors.
(* denotes optional steps)

This completes the installation of the IPLBE to the carrier board.

> Ritbon Cable o IPack Logic Bus Breakout Board
1Pack Boerd
[ ]
* *
Connector Connector
3 J2 IPack Bus Extender Board for VME J4
[ ]
J3 J5
Carrier IPack Logic Carrler IPack /O
Bus Connecfor Bus Connecor
ls\ VME Carrler Board D

Figure2-3 Type 1 IPLBE Assembly Diagram for a VME Carrier Board

» Ribbon Cable to IPack Logic Bus Breakout Board
IPack Board
* *
Connector Conneator
J2

J1 IPack Bus Extender Board ,TL

J3 J5
Carrier IPack Logic Cartier IPack VO
Bus Connector Bus Conneclor
Top of ISA
Canier Board
ISA Carrier Board
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HARDWARE INSTALLATION

Table 2-3 IPack Logic Bus Pin Assignments

Original IPack Signals Names IPack Logic Bus Pin # SYSTRAN Signal Names
GND 50 GND
reserved 49 RESERVED1
Ack* 48 N ACK
A6 47 IPAG
Strobe* 46 N STROBE
A5 45 IPA5S
IntReal* 44 N INTREO1
A4 43 IPA4
IntRea0* 42 N INTREOOQ
A3 41 IPA3
Error* 40 N ERROR
A2 39 IPA2
DMAEnd* 38 N DMAEND
Al 37 IPA1
reserved 36 RESERVED2
I0Sel* 35 N IOSEL
DMACckO* 34 N DMACKO
IntSel* 33 N INTSEL
DMAReq1* 32 N DMAREO1
MemSel* 31 N MEMSEL
DMARea0* 30 N DMAREOOQ
IDSel* 29 N IDSEL
RIW* 28 IPR N W
+5V 27 +5VDC
GND 26 GND
GND 25 GND
+5V 24 +5VDC
+12V 23 +12VDC
-12v 22 -12vDC
BS1* 21 N BS1
BSO* 20 N BSO
D15 19 IPD15
D14 18 IPD14
D13 17 IPD13
D12 16 IPD12
D11 15 IPD11
D10 14 IPD10
D9 13 IPD9
D8 12 IPD8
D7 11 IPD7
D6 10 IPD6
D5 9 IPD5
D4 8 IPD4
D3 7 IPD3
D2 6 IPD2
D2 5 IPD1
DO 4 IPDO
Reset* 3 N RESET
CLK 2 ICLK
[@INID) 1 [@INID)
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3. 0 USING THE IPLBE

3.1 Purpose

This section describes the use of the IPLBE in a debugging/troubleshooting or systems
integration environment.

3.2 IPLBE Stand-Alone Use

IPack manufacturers or companies using |Packs in their systems can use the IPLBE to
monitor the IPack signals for system integrity of all the IPack Logic Bus transfer types. If
the IPLBE is configured as stand-alone, alogic analyzer or oscilloscope probe can be
used to monitor any of the IPack Logic Bus signals via the J1 connector on the IPLBE
(Refer to Table 2-3 for the IPack Logic Bus pinout). The signals can be accessed right on
the J1 connector or brought out off the IPLBE via the optional 50-pin ribbon cable for
easier access.

3.3 IPack Product Development and Upgrades

For companies devel oping or upgrading new 1Pack products, using the IPLBE will
significantly shorten the design to production cycle. The IPLBE gives |Packs users the
ability to quickly and easily monitor specific IPack transfer cycles for 1Pack board
prototyping through alpha and beta board testing.

3.4 IPack Systems Integration

For systems integration companies using 1Packs, the IPLBE is a simple tool to provide
information such as IPack board response or carrier board performance. This type of
IPack logic bus monitoring is made much easier by using the IPLBE.

The IPLBE schematics are included in Figures 3-7 and 3-8

3.5 IPLBE IPack Signal Specifications

Timing measurements were conducted using the HP model 16500A Logic Analyzer with
a 400 megasampl es per second Digitizing Oscilloscope Module, model 16530A, plugged
into slot E. Figures 3-1 through 3-6 show the IPLBE's negligible affect on the IPack
Logic Bus signals making the IPLBE a very effective and non-intrusive troubleshooting
aid in IPACK integration.

Figures 3-1 and 3-2 show typical rising and falling edges of the IPack 8 MHz Clock
measured on the SY STRAN TRIDO48 IPack board (BHAS-TRIDO48) mounted on a
Motorola MVME-162-23 |Pack Carrier board without the IPLBE.

Figures 3-3 and 3-4 show the same |Pack Clock edges with the Type 1 version of the
IPLBE installed on the MVME-162-23. Figures 3-5 and 3-6 show typical |Pack Data Bit
0 signal drive without and with the IPLBE installed, respectively.
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USING THE IPLBE

The following summary is based on these resuilts:

Table 3-1 IPLBE Timing Measurements

SIGNAL/EDGE WITHOUT WITH IPLBE INSTALLED
DIFFERENCES
8MHz ICLK/Rising 6.80ns 8.20ns +1.40ns
8MHz ICLK/Falling 8.00ns 8.60ns +0.60ns
IPDO/Falling 11.00ns 12.10ns +1.10ns
@ NOTE: All of the above measurements were made on the IPack Logic Bus connector
Pin #2 for the 8 MHz Clock and Pin #4 for IPDO.

( Oscilloscope E] ( Channel ] ' Autoscale) (Cancel) ( Run j
( Input ] [ v/Div ][Offsaj Probe Impedance Preset
1.50 V 2.600 V 10:1 1 HMOhm User
s/Div Delay Markers X to0 Trig to X| fTrig to O
5.00 ns -119.50 ns On 6.60 ns/ 126.60 ns |2| 80 ns
9
0

my)
.9 Y

.

Figure 3-1 IPACK 8MHz Clock (Rising Edge) Without | PLBE Installed
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USING THE IPLBE

(' Oscilloscope E] ( Channel ] (gﬁyloscale ] (tnncel] (7 Run ]

Input V/Div Offset Probe Impedance Preset
D1 1.50 V 2.600 V 1011 1 MOhm User

s/Div Delay Markers X to O Trig to X
5.00 ns -60.00 ns On B8.00 ns] | -65.90 ns
"]
X 40'5 V) .
8 8273m)

Figure 3-2 IPACK 8MHz Clock (Falling Edge) Without | PLBE Installed

( Oscilloscope E]( Channel j (Autoscala] (CancelJ ( Run )
LInput [ v/Div ] Offset Probe Impedance Preset
D1 1.50 V¥ 2.600 V 101 1 _MOhm User
s/Div
5.00 ns
1

5 ghopm

'
.
S '
'
'
'

_.-—-""_'_‘\\-&/:

Figure 3-3 IPACK 8MHz Clock (Rising Edge) With IPLBE Type 1
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USING THE IPLBE

( Oscilloscope EJ ( Channel ) (Autoscale] @ancel] ( Run ]
[ Input [ V/Div ] [ Offset ] Probe Impedance Preset
1,50 V 2,600 V 101 1 MOhm User
s/Div Delay Harkers X to O Trig to x Trig to O
5.00 ns 66.30 ns On 8.60 ns 568.50 ns 67 10 ns

-
A
3
<

Figure 3-4 IPACK 8MHz Clock (Falling Edge) With IPLBE Type 1

( Oscilloscope E] ( Channel J (Qutoscole] (Cancel ( Run )
[ Input l LWDiv ] [ Offset ] Probe Impedance Preset
2.00 V 2.600 V 10:1 1 MOhm User
s/Div Delug Markers X to O Trig to X| fTrig to O
5.00 ns On 11.00 ns =5.30 ng 5 70 ns

Figure 3-5 IPACK Data Bit 0 Without IPLBE
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USING THE IPLBE

L Dscilloscopea ( Channel

] (ﬂutoscale] (Cancel)( Run ]

Input V/Div ] Offset ] Probe Impedance Preset
D 1.50 V 2.600 V 10:1 1 MOhm User

1
s/Div Delay Markers X toO Trig to X
5.00 ns -131.90 ns On 12.10 ns 138.20 ns

1
X 4.8
S

Q.
o

Trig to O
126.10 ns

Figure 3-6 IPACK Data Bit O With IPLBE
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USING THE IPLBE

214 sovs
o

3
FESERVE

1

lee
o

A
lie TRTREDT
A

7
TRNTRED

=l

SAar= &l

A=

5|
4

Type 1 Carrier IP BUS EXTENDER Assembly Drawing
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Type 2 Carrier IP BUS EXTENDER Assembly Drawing
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Figure 3-8 IPLBE Schematic Sheet 2
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