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Nationfal bodies that are members of ISO or IEC participate in the development of Intérn
Standards through technical committee established by the respective organization te de
particylar fields of technical activity. ISO and IEC technical committees collabarate in fi
mutua| interest. Other international organizations, governmental and nopsgovernmer
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In thg field of information technology, 1SO and IEC have established a joint te
committee, ISO/IEC JTC1. Draft International Standards adopted” by the joint te
committee are circulated to national bodies for voting. Publication.as an International St
requirgs approval by at least 75 % of the national bodies casting a vote.

International Standard ISO/IEC 10859 was prepafed by joint technical conj
ISO/IHC JTC1, Information technology, SC 26: Microprocessor system.

This sfandard is a merging of IEEE Std 1000-198%>and IEEE 1101-1987. It has been sul
to the National Committees for vote under the Fast Track Procedure.

The nymbering of the original clauses remains unchanged.
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INTRODUCTION TO IEEE STANDARD
FOR AN 8-BIT BACKPLANE INTERFACE: STEBUS

The initial concept for STEbus was to produce a European version of the STDBus using the
Eurocard form factor with the DIN41612 connector. From that concept STE became known as
STD-European.

When IEEE formed Working Group P1000 the brief specified a Standard 8-Bit Backplane
Interface. At the inaugural meeting of Working Group P1000 it quickly became apparent that
the opportunity was there to create a completely new, modern, high-performance 8-Bit bus, and
all ideas of merely repinning the old STDbus were rapidly forgotten.

At the
as VM
capab
it was
decisiq
microg
Semic
Hitach

A pres
met w
an intg

Work

initial meeting of P1000 it was decided that the bus should be a part of the same
Ebus and Futurebus and as such should be an asynchronous bus with aulti
lity. Today it is often referred to as the baby brother of VMEbus. Unlike VMEbus
to be processor and manufacturer independent. This has proven to, bé ‘an ex
n as today there are many varied types of processor available con’ STEbus
ontrollers such as 8031, through Intel's 8085, 8088, and.)80188; N
bnductor's 32008 and 32016; Motorola's 6809, 68000, and 68008; Zilog's Z80 and
's 64180, and the Inmos Transputer with the promise of more to,ceame.

entation was made to a packed audience at the IEE in Lenden, England in early 1
th critical acclaim. The first article about STEbus wascalso published about this
rnational magazine (EDN May 26, 1983).

continued internationally and in late 1984 Draft D31 was produced. This draft erad

the ddisy-chain bus request mechanism of D2.0 innfavour of a simple solution that 3

positio
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backp
1985
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Much
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n independence of cards in the rack.

5ly. Among them were BICC-Vero,;a*major manufacturer of Eurocard enclosur
anes, and British Telecom, the UK’s Telephone Utility. Market ground zero wa
and since this time the number of manufacturers has continued to grow
npanies in Spring 1986 to mare-than 30 in mid-1987, with over 700 products availa

Credit and praise is due\Tim Elsmore who first conceived the idea for STEbus dur
ment with GMT Electronic Systems Ltd. Paul Borrill was instrumental in negotiatir
he formation of W.grking Group P1000 and Bill Shields was appointed Chairman.

tandard wasyprepared by Working Group P1000 of the Microprocessor Sta
ittee.
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Information technology —

8-bit backplane interface:
STEbus and mechanical core specifications
for microprocessors

1 General

1.1

ope

The overall level of performance that may be achieved by any computer system is déter
in larde part, by the system bus that is used to effect communication between-the

syste
suitab
depen

This S
purpos
stand-
bus o
eleme
plan td
|IEEE ]

elements. System performance characteristics, measured in terms of speéd, rel
lity to a variety of purposes, and adaptability to changing technology are ulti
Hent on the particular bus structure that is used and its associated protocols.

tandard defines the IEEE Std 1000 Bus, which may be us€d to implement d
e, high-performance 8-bit microcomputer systems. Such c@aysystem may be use
hlone configuration, or in larger multiple-bus architecturés,-as a private (or secd
a high-speed 1/0 channel. This standard is applicahle™o those systems and
nts with the common commercial designation STEbus(]t is intended for those use
evaluate, implement, or design various system_eléments that are compatible w
000 Std Bus system structure.

The physical attributes and method of interconnect-utilized by boards and modules conf

to thig
standdg
mechg
standdg
partic
utilizin
mating
for IEH
asas

The I
having
comm
techni

standard are derived from several Intérnational Electrotechnical Commission
rds. These standards, when implemerited jointly in a systems environment, resy
nical configuration commonly referred to as Eurocard. Appendix B lists such app
rds which, where referenced, are€onsidered as if incorporated with this stand
lar, the connector used by IEEE Std 1000 Bus boards is a 64-pin male cor

female connector is used-on IEEE Std 1000 Bus backplanes. The recommendsd
E Std 1000 Bus boardsis~100 mm x 160 mm (3,937 in x 6,299 in), commonly refe
ngle height standard depth Eurocard.

EE Std 1000 Bus’/structure is based on the master-slave concept in which a n
gained controi~of the bus, may address and command slaves. Masters and
Inicate with“each other by use of an asynchronous interlocked handshake protocd
jue allows<for the construction of computer systems that incorporate devices of

varying speeds=—Multiple masters may be implemented within a single system.

Two i

mined,
arious
ability,
mately

eneral
din a
ndary)
bystem
s who
ith the

brming
(IEC)
It in a
licable
ard. In
nector

p the outside two rows (desighated a and c rows), specified in IEC 60603-2, and the

d size
rred to

haster,
slaves
I. This
widely

refere

ndependent address spaces are supported: memory and I/O. Memory transactions
1_1_b_hh_lﬁﬂ—m_vo‘ﬁﬁﬁ‘éce a I megabyte physical address space, while ransactions reierence a ilobyte

physical address space. System integrity during all such transactions is enhanced by provision
of a transfer error signal.

Provision is made for interboard condition alerts such as interrupt requests, DMA requests,
system-specific error conditions, or other specialized status conditions. Within this scheme
eight prioritized attention request levels, each with vectored response capability, are available
for user assignation.

This standard deals only with those characteristics that must be specified so as to ensure the
successful design and implementation of compatible boards and systems. Issues relating to
individual design specifications, and performance or safety requirements are not addressed.
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1.2 Features
The fundamental features offered by IEEE Std 1000 Bus are as follows:

8-bit Data Field Width

1 Megabyte Memory Address Range
4 Kilobyte I/0O Address Range
Asynchronous Data Transfer
Transfer Error Signal

Multiple Masters

Eight Attention Request Lines

IEQ 603-2 Connector

Sinple or Double Eurocard Boards and Modules

5V} £12 V and Standby Power Supply Distribution

Totpl Position Independence of Boards and Modules in Backplane

Totpl Inter-Board Compatibility

Totpl Central Processing Unit (CPU) Generic Device Family Independence
Potential 5 Megabyte per Second Data Transfers

1.3 Jdbjects
This sfandard is intended to

1) define a general purpose microcomputer board interface;

2) specify those device-independent electrical, mechanical, and functional in{erface
parpmeters that must be met so as to effect unambiguous communication between $ystem
elements and to effect physical compatibility;

3) s$pecify the terminology and definjtions related to the specification;

4) ¢nable the interconnection of-a wide variety of independently manufactured boardg within
a single functional system;

5) define a standard that places the minimum number of restrictions on the performance
characteristics of boards\within a conforming system;

6) @llow microcomputer system users of relatively modest experience to asgemble
mogularly expandable computer systems with a high probability of success.

1.4 Definitions

The following general definitions apply throughout this standard. Additional detailed defipitions
are giyenwhere appropriate.

1.4.1 General system terms

compatibility:  The degree to which boards may be interconnected and used without
modification when designed according to the specifications contained within this standard.

interface: A shared boundary between two or more systems, or between two or more elements
within a system, through which information is conveyed.

interface system: The device-independent electrical, mechanical, and functional interface
elements required for unambiguous communication between two or more devices. Typical
elements include:
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driver and receiver circuitry;
signal line descriptions;

timing and control conventions;
communication protocols;
functional logic circuits.

system: A set of interconnected boards that achieve a specified objective by the performance
of designated functions.

1.4.2 Signals and paths

addregs: The reference to a unit of data or the value represented by the address line

ADRS

'B* is active.

addregsed board: A board that recognizes its address while ADRSTB* is active,

arbitration: The means whereby masters compete for control of the bus“and the proc

which

A master is granted control of the bus.

backplane: A printed circuit board (pcb) on which connectors are-mounted, into which
or plug-in units are inserted.

block fransfer: A sequence of data transfers, in the samg, direction, that occur during a
bus transaction.

board:| A printed circuit board (pcb) that complies*with this standard.

bus: A signal line or set of lines used by aniinterface system to connect a humber of dg
and o\er which information is conveyed.

byte:

hands
board

high s

nake: An interlocked sequence of signals between interconnected boards in whic
waits for an acknowledgement of its previous signal before proceeding.

low state: The meore negative voltage level used to represent one of two logical binary st

modul

p: A plug-in unit consisting of one or more boards that contains at least or

A\ set of eight signals, individually referred to as bits, which are operated on as a uni

5 while

ess by

boards

single

vices,

N each

ate: The more-pesitive voltage level used to represent one of two logical binary states.

ates.

e bus

interfar:e conforming to this standard, which plugs into the backplane.

protocol:

connected to the bus.

release: The action of a transmitter in ceasing to hold a signal line in the asserted state.

sequence: An indivisible bus transaction comprising one or more transfers.

settling time:

making a transition from one state to another.

signal: The physical representation of data.

The signalling rules used to convey information or commands between boards

The time taken for a signal line to settle unambiguously to a logical state when
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level: The relative magnitude of a signal when considered in relation to an arbitrary
reference. The unit of representation used within this standard is the volt.

line: One of a set of signal conductors in an interface system used to transfer data
among interconnected boards.

parameter: That element of an electrical quantity whose values or sequence of

convey information.

tenure

: The time during which a master has control of the bus.

values

transal
single

transfq
slave(

1.4.3

ction: The combination of data transfer sequences controlled by a master duU
bus tenure.

r: The movement of a single byte of data from the current master to.the add
5) or from the addressed slave to the master.

Generic signal names

are s
refere

1.4.4

metimes referred to as BUSRQn*, BUSAKn*, and ATNRQR* respectively. Such d
ces are equivalent to specific references RUSRQO* or BUSRQ1* etc.

Throu(;Ihout this standard bus request and acknowledge signals and-attention request

Notation for bus signals

Throughout this standard signals on a particular bus.are referred to collectively using th

A<19.|
from A

In add
D<7..0
ATNR
lines (

15 L

0>. This notation should be taken as an abbreviation of all of the address bus
19 through to AO inclusive.

tion to the address bus signals, the fiotation is also used for the data lines (for ex
>), the common lines (for example“CM<2..0>), the attention request lines (for ex
PD<7..0>%), the bus request lines.(for example, BUSRQ<1..0>*) and the bus ackno
or example, BUSAK< 1..0 >*).

bgical and electrical stateyrelationships

Throughout this standard-the term asserted is used to indicate the logical true state

partic
compr
or high

lar signal referenced. The corresponding term negated, however, is not used bec
ses a potentially’ ambiguous representation when describing signals, which may
true.

All sighals that“are low in their asserted state are designated by a nathan (asterisk),
follows the signal name (for example, ADRSTB*). The correlation between the terms trug:false,
high:lgw;<and asserted:released is demonstrated in the following table, utilizing the sgignals

[a]

ring a

ressed

signals
eneral

le form
Signals

ample,
ample,
vledge

of the
ause it
pbe low

which

ADRS 1 B* (J.II\"Jl Crvl: L..C Ao Aall CI\GIII'J:C.

Function Electrical Logical State

CM<2..0> High 1 True Active, asserted
Low 0 False Active, released
High Z - Inactive

ADRSTB* Low 1 True Active, asserted
High 1 False Active, released
High Zz - Inactive
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2 Functional description

This section describes the functional elements of IEEE Std 1000 Bus interface. They are

1) System Controller
2) Arbiter

3) Masters

4) Slaves

An individual board attached to IEEE Std 1000 Bus backplane may consist of one or more of
these elements.

2.1 System controller

Within|any IEEE Std 1000 Bus system there shall be one, and only one, systeniCcontroller. The
systenp controller provides essential facilities for the proper operation of IEEE Std 1000 Bus
systenps. The system controller may be combined on a board with a master

The system controller shall provide as a minimum the following requirements:
1) $YSCLK. A general-purpose clock signal in accordance with.the specifications detailed in
Segtion 3 of this standard.

2) $YSRST*. An initial power-on system reset signal in accordance with the specifi¢ations
detgiled in Section 3 of this standard.

3) TFRERR*. A transfer error signal in accordance with the specifications detajled in
Segtion 3 of this standard.

2.2 Albiter

All bup allocation grants shall be provided by the arbiter in accordance with the pfotocol
described in Section 4 of this standard) There shall be one, and only one, arbiter within any
IEEE $td 1000 Bus system. The arbitép may be combined on a board with a master.

2.3 Masters

A maslter is a board that is\capable of controlling the transfer of data on the bus, by mdans of
the prptocols defined in~Sections 4 and 5 of this standard. A master may contain a fentral
procegsing unit (cpu) or’ logic necessary to transfer data over the bus (for example} DMA
controller).

2.3.1 |Master.types

All masters-must request allocation of IEEE Std 1000 Bus from the arbiter before they can
contro| data transfers except in the special case of a default master.

default master: A master that is allocated control of the bus by the arbiter whenever the bus is
not in use by another master. A default master is necessarily combined with the arbiter on the
same board and has the lowest priority for bus allocation. There can be only one default master
within a IEEE Std 1000 Bus system, though a IEEE Std 1000 Bus system need not include a
default master.

All other masters (termed potential masters) request allocation of bus control from the arbiter.
This request shall be made by asserting one of the two bus request (BUSRQn*) lines, or in the
case of a master that is on the same board as the arbiter but is not configured as a default
master, by asserting a third bus request line that is private to that board.

Multiple masters may exist within a system. The master's priority for bus control allocation and
the means by which such allocation is accomplished are as described in Section 4.
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2.3.2 Master modes

Masters may retain control for a period of time constrained only by the specific system
requirements. Two modes of operation may be used by masters.

1) Release-when-done. The master retains control of the bus until all desired transfers have
been accomplished.

2) Release-on-request. The master retains control of the bus indefinitely, relinquishing
control when it determines that another master requires allocation of the bus. This
determination may be made by several methods including receipt of an attention request
signal, hardware polling, or by detection of a BUSRQn* sighal becoming active.

NOTE - By definition a default master always operates in release-on-request mode.

2.4 Slaves

Boards$ that are capable of being controlled over the IEEE Std 1000 Bus are desighated glaves.
Slaveq decode the address lines and act upon the command provided by the-current master.
A slave may be combined with other functional elements on a board (for example, a board that
contaips both a master and memory that is accessible by other masters-within the system).

Figure| 1 shows one possible system configuration that utilizes* a variety of bodrds in
combination.

rr-------- 3 | pladiedbatiatin N pliatiatbatbetin 1% rdtdiedatindin ~

U ]
: MASTER : : SLAVE : : MASTER -} : SLAVE : |
I . o b ; )
| [arerer H . - ! |
NEe: 1 ' b I I
! N 11 1l ! 0
: SYSTEM ]:I . : : ! : : :

CONTROLLER I !
1 "INTERFACE]I 1| INTERFACE |1 |[ INTERFACE |1 IFNTERFACE]' I
= —I 1 = ) = — L= =, 4
7000 BUS

Figure 1 — Example of system configuration

3 Sigpal lines

This sgection provides specific definitions for all signal lines that are part of the IEEE St¢ 1000
Bus. Each of these signals has been assigned to one of five functional groups. These groups
are

(1) Information Lines

(a) Address Lines

(b) Data Lines

(c) Command Lines
(2) Synchronization Lines
(3) Attention Request Lines
(4) Bus Allocation Lines
(5) Utility lines
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3.1 Information lines
3.1.1 Address lines (A<19..0>)
These unidirectional lines specify the address of the referenced memory or 1/O location or,

during a vector fetch response to an attention request, the level of the request being
acknowledged. The most significant bit is A19 and AOQ is the least significant.

The following table details the usage of the address lines during various types of operations.

Operation Valid lines Total addressed range
Memory read or write A<19..0> 1 048 576 _bytes
I/0 read or write A<11..0» 4 096 location
Vector-fetch A<2..0» 8 levels

3.1.2 |Data lines (D<7..0>)

These| eight bidirectional lines carry information between masters and slaves. Thg most
signifi¢ant bit is D7 and DO is the least significant.

3.1.3 [Command lines (CM<2..0>)

These|signals are used by the current master to convey-coded data to the slave describ|ng the
type of the current data transfer according to table 1.

Commjand codes marked reserved shall not be “used, and IEEE Std 1000 boards shjall not
resporjd to or utilize these codes for any purpoSe so as to be considered in compliange with
this standard. This is to guarantee compatibility with boards that may be designed to conform
to futufe revisions of this standard.

Table 1 — Command codes

CM2 CM1 CMO Transfer
0 0 0 Reserved
0 0 1 Reserved
0 1 0 Reserved
0 1 1 Vector-fetch
1 0 0 I/0 write
1 0 1 I/O read
1 1 0 Memory write
T T T fremoryread

3.2 Synchronization lines

The following signals are classified as synchronization lines:

Signal Function
ADRSTB* Address strobe
DATSTB* Data strobe
DATACK* Data transfer acknowledge
TFRERR* Transfer error
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3.2.1 Address strobe (ADRSTB*)

This signal indicates the presence of valid data on the address lines.

3.2.2 Data strobe (DATSTB?*)

This signal indicates the presence of valid data on the command lines CM<2..0>. During a
read, or vector-fetch transfer, this signal indicates that the addressed slave may place data on
the data lines. During a write transfer this signal indicates the presence of valid data on the
data lines.

3.2.3 Data transfer acknowledge (DATACK?*)

This s|gnal is used to indicate to the master that the command has been performed: thaLt data
have Qeen placed on, or accepted from, the data lines.

3.2.4 |Transfer error (TFRERR*)

This dignal may be asserted by any board to indicate an error during the current transfer.
Specif|c timing requirements for this signal are detailed in Section 5 of this standard.

3.3 Alttention request lines (ATNRQ<7..0>%)

These| signals are configured for indicating user-specific eyents when a IEEE Std 1000 Bus
systenp is commissioned. Such events may include, but arenhot limited to, interrupt requests,
DMA requests, or notification of conditions, which exist(either at the board or system leyel (for
examgle, failure). Eight attention request lines are available. Three optional response protocols
are described in Section 6 of this standard for the use of attention request lines as tradlitional
interrujpts.

These|signals may be used by any board to, request the attention of other boards within IEEE
Std 1000 Bus systems. Any board withinythe system may be connected to any of the eight
attentipn request lines. Multiple boardsimay be connected to the same attention requgst line
allowing for the broadcast of events.toone or more boards within a system. There is an implied
priority with ATNRQ7* having highestpriority and ATNRQ7* having the lowest.

3.4 Blus allocation lines

The bus allocation lines-are:

Signal Function
BUSRQ<1..0>* Bus request lines
BUSAK<1..0>* Bus acknowledge lines

3.4.1 Bus request lines (BUSRQ<1..0>%*)

These sighals may be asserted by any potential master that desires allocation of the IEEE Std
1000 Bus. In systems utilizing prioritized arbitration, BUSRQO* shall have priority over
BUSRQ1*.

3.4.2 Bus acknowledge lines (BUSAK<1..0>%)

These signals are used by the arbiter to indicate to a master requesting bus allocation that it
may take control of the bus. BUSAK1* indicates a grant to the master requesting by way of
BUSRQ1*, and BUSAKO* indicates a grant to the master requesting by way of BUSRQO*.
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3.5 Utility lines

The fo

351

llowing signals are classified as utility lines:
Signal Function
SYSCLK System clock
SYSRST* System reset

System clock (SYSCLK)

The sy
facility,
signals
SYSC

3.5.2

The sy
active
board.
on-bog
tests.

The sy
and nd
design
SYSR
shall @
rise tin

A reco
primar

stem clock is a periodic signal of constant frequency that may be used as a gene

, and is provided by the system controller. Figure 2 contains timing wavefor
LK.

System reset (SYSRST?)

all boards shall inhibit any access to the system bus. SYSRST* may be driven
It is recommended that during a power-up sequence, any\board capable of perf

t >500 ms in duration, measured from the point‘at which the +5 V d.c. supply reac
ated minimum specification (see Section(7),> The system controller also shall

ontinue to assert it for the entire periodduring which the supply is out of toleranc
ne of this signal shall not exceed 100,As(10 %-90 %).

y power supply failure is available, is provided in Section 7.

1:cyt:le
61.25 ns MIN
63.25 ns MAX

Lzo )

. 2.0 L 20

ralized

by masters or slaves. The system clock is independent of the protocol of any-other bus

ns for

stem reset signal is used to place the system in a known initial state. While SYSHST* is

py any
brming

ird diagnostic self-tests hold SYSRST* active until thesSuccessful completion of such

stem controller shall provide an initial power-on-system reset signal that is not <200 ms

hes its
assert

5T* at any time that the system supply falls*below its minimum specified tolerange, and

e. The

mmended power-fail protocol, forimplementation of systems where an early indicgtion of

thigh tIow
e—21.25 ns MIN — [+—21.25 ns MIN —»
41.25 ns MAX 41.25 ns MAX

feycle = 62,5 ns £ 1 ns (16,00 MHz)

thigh

=31,25ns £ 10 ns

liow = 31,25 ns + 10 ns

Figure 2 — SYSCLK timing
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3.6 IEEE Std 1000 Bus connector pin allocations

3.6.1

Connector type

The IEEE Std 1000 Bus connector pair shall be C064 from IEC 60603-2. The male connector
shall be on the board and the female connector shall be on the backplane.

3.6.2

Connector pin allocation

The allocation of the signals described in this standard to pins on the IEEE Std 1000 Bus
connector are in figure 3.

The b
return

Ackplane tracking arrangement shown Is recommended SO as to allow the sign
traces to provide guard track protection between strobes and signal sets.

al 0 V
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Figure 3 — IEEE Std 1000 Bus connector
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4 Arbitration

This section defines the protocol that is used by IEEE Std 1000 Bus masters to gain control of
the IEEE Std 1000 Bus.

The following signals are used to effect allocation of bus control within IEEE Std 1000 Bus
systems:

BUSRQ<1..0>*
BUSAK<1..0>*

4.1 Arbitration algorithm

On poyer-up, or following a system reset, the arbiter shall have control of the bus-All masters
(except default masters) must request and receive a control allocation grant from the Jarbiter
prior tp controlling the bus. Only the arbiter may effect a change in allocation-of bus fontrol
within an IEEE Std 1000 Bus system.

Any algorithm may be used by the arbiter to determine which of the_bus’' request levels |will be
granted when the current master releases the bus, although, by conventiof, the
BUSRQO*/BUSAKO*, request/grant pair have priority over BUSRQ1*BUSAKL1*. The arbiter may
award|preference to one requesting level on a priority basis, a.round-robin basis, or by means
of any|other algorithm implementable within the control transfér protocol.

4.2 Blus requests

A Bus|request may be initiated by any master withinran IEEE Std 1000 Bus system at any time
by assgerting one of the BUSRQ* lines. Bus requests are level-triggered, meaning |that a
requegting condition is indicated by the relative-voltage level present on a BUSRQn* line|rather
than by the active transition from one state to another.

A master, having asserted one of the BUSRQn* lines, shall continue to assert it for thel entire
period|during which it desires to control the bus.

NOTE — Multiple masters may betonhected to a single BUSRQn* line only when it can be assured thiat more
thanf one master cannot request the bus at the same time, on the same requesting level.

4.3 Blus grants

BUSAKO* or BUSAKL.* are asserted by the arbiter in response to the corresponding requests,
BUSRQO* and BUSRQ1*. The arbiter shall not assert either of these grant lines in the alhsence
of a corresponding bus request. In addition, the arbiter shall not assert both bus acknoywledge
lines simultapeously under any circumstances.

A magterasserting a bus reguest line and detecting the corresponding bus acknowledge line
asserted may assume control of the bus. The arbiter, having asserted a bus acknowledge line,
shall continue to assert it for the entire period during which the current master continues to
assert the corresponding bus request line.

4.4 Control allocation sequence

Figure 4 shows the handshake-signal flow during an allocation of bus control. The sequence of
events for all allocations of bus control shall conform to the following description:

A master may request allocation of the IEEE Std 1000 Bus at any time by asserting one of the
BUSRQ* lines except that a master may not assert BUSRQn* until the corresponding BUSAKn*
has been released from a previous cycle.
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The arbiter, upon detecting BUSRQn* active, and having first assured that the bus is available,
shall assert BUSAKn* indicating that the bus is available for use by the requesting master. The
arbiter shall not assert BUSAKn* in the absence of a corresponding BUSRQn*. The bus is
available for arbitration if the arbiter is not issuing a bus grant to any master, either by
asserting BUSAKn* or by granting to the bus to its own on-board master (if one is present).

The requesting master, upon detecting that BUSAKn* has been made active, shall assume

control of the bus.

Upon completing the desired data transfer sequences, the current master shall cease driving
all bus lines and shall then release BUSRQn*.

The arpiter, upon detecting that the BUSRQn* is no longer asserted, shall release BUSA}

ARBITER

MASTER

Wait for BUSAK7* Released

Assert/ BUSRQn +

Assert BUSAK7n* when
bus is available

|

l

Decode BUSRQn* and BUSAKn*
Asserted

Enable bus drivers and
assume bus control.
Perform desired data
transfer sequences

Disable bus drivers

Release BUSRQn*

)
Release BUSAKn*

Figure 4 — Control transfer flow diagram

n*.
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Figure 5 — Example of multiple master implementation

5 Data transfer protocol

This s
seque

ection defines the protocol and timing requirements necessary to effect data t
nces across the IEEE Std 1000 Buys." All data are transferred as single bytes us

asynchronous interlocked handshake=\The asynchronous nature of the protocol

comm
self-ad

Indivis

Iinication between masters and slaves of widely differing speeds, and is essg
aptive to changing system céonfigurations.

ble read-modify-write “sequences are accommodated within the protocol, a

synchionization of tasks inta multiple processor system by use of lock variables.

A high
contig

Figure
data tn

-speed burst mode of data transfer is also specified, allowing for rapid moven
lous data blecks between boards.

6 illustrates the various types of sequences accommodated by the IEEE Std 10
ansfern protocol.
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BUSAK2+

BUSRQO*

BUSAKO»
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allows
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lowing

ent of

0 Bus

The signals used for data transfer sequences are

Signal Source
A<19..0> Master
D<7..0> Master during write, slave during read, and vector-fetch
CM<2..0> Master
ADRSTB* Master
DATSTB* Master
DATACL* Slave
TFRERR* Any board
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Throughout this section the word master implies current master, that is, it is assumed that the
master discussed has been allocated control of the IEEE Std 1000 Bus by means of the
protocol described in Section 4 of this standard.

A <19.0> \_Address _/

p<ro> T N\ Dam 7/

Single Data Sequence (read or write)

A <19.0> \ Address 7
D <7.0> \ Data (Read) /\ Data (Write) /
Mixed Data Sequence
4 <19.0> \_ Address 7

D <7.0> \ Data /\ Data /\ Data) "/ \ Data /

Block Transfer Sequence (all reads or,all writes)

5.1 HRead sequence

Data t
hands
seque

1) ]
ling
NOT

Figure 6 — IEEE Std ‘1000 Bus data transfer sequences

hake-signal flow, and figure 10 specifies the signal timing parameters for
nce. Read sequences shall conform to the following description:

he master _places the address of the targeted memory or I/O location on the a
S.

E — Theumnaster may assert the appropriate command code at this time.

fansfers from slave to master are designated read sequences. Figure 7 iIIustrales the

read

ddress
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DA

3)

4)

MASTER

Activate Address Lines

After TisA

Wait for DATACK* Released

Assert ADRSTB*
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SLAVE

l

Decode Address

Activate Command Lines
Assert DATSTB+* after TisD

.

Decode-Command

Activate Data Lines
Assert! DATACK* after TisD

l

Accept Data

Release ADRSTB* and DATSTB*

Release Address Lines
Release Command Lines

Disable Data Bus Drivers
Release DATACK *

Figure.7 — Read sequence flow diagram

\fter a setup time, during which the address lines become valid, and having ensur
ACK* is released-from the previous cycle, the master shall assert ADRSTB*.

The master shall activate the command lines, CM<2..0>, to indicate the type of tran

CM2

CMm1

CMO

Transfer

1
1

0
1

1
1

1/0O read

Memory read

ed that

sfer.

Aftera setap e during which the commrand-tmes becorme vatid; the Traster stratt

assert

DATSTB* indicating the presence of valid data on the command lines, and that it is ready to
accept data.

5) The addressed slave shall enable its data bus drivers, placing requested data on the data
lines.

6) After a setup time, during which the data lines become valid, the addressed slave shall
assert DATACK* indicating that the data is available.

7) In response to DATACK* the master shall accept the data and shall release DATSTB*
indicating to the slave that it must remove the data from the data lines.

8) Upon detecting either DATSTB* or ADRSTB* released, the slave disables its data bus
drivers and releases DATACK?* indicating that the sequence is complete.
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5.2 Write sequence

Data transfers from masters to slaves are designated write sequences. Figure 8 illustrates the
handshake signal flow, and figure 11 specifies the signal timing parameters for a write
sequence. Write sequences shall conform to the following description:

1) The master places the address of the targeted memory or I/O location on the address

line

S.

NOTE — The master may assert the appropriate command code at this time.

2) After a setup time, during which the address lines become valid, and having ensured
DATACK* is released from the previous cycle, the master shall assert ADRSTB*.

3) ]
and

4)
ma

he master shall activate the command lines, CM<2..0>, to indicate the type ofr

shall place the data to be transferred on the data lines.
CM2 CM1 CMO Transfer
1 0 0 1/0O write
1 1 0 Memory write

\fter a setup time, during which the data lines and the command’lines become va
bter shall assert DATSTB* indicating the presence of_valid data on the daf

conimand lines.

5) ]
trar

[he addressed slave shall accept the data and shall assert DATACK* to indicate t
sfer may be terminated.

6) In response to DATACK?* the master shall release ADRSTB* and DATSTB*.

7)
ind

Jpon detecting either DATSTB* or ADRSTB*eleased, the slave shall release DA
cating that the sequence is complete.

ansfer,

id, the
a and

hat the

TACK*
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MASTER SLAVE

Activate Address Lines
After TisA
Wait for DATACK + Released
Assert ADRSTB+

Decode Address

Activate Command Lines
Activate Data Lines
Assert DATSTB+ after TisD

l

Decode Command

Accept Data
Assert DATACK +

l

Release ADRSTB+ and DATSTB+

Release Address Lines Release DATACK*
Release Command and Data Lines

Figure 8/= Write sequence flow diagram

5.3 HRead-modify-write sequence

Sequepces during which“the data is transferred to the master, operated on by the mastgr, and

subseguently transferred from the master to the same address, in a single indivisible sed
are dgsignated read-modify-write sequences. Figure 9 illustrates the handshake signg
and figure 12 specifies the signal timing parameters for a read-modify-write seq
Read-modify-write sequences shall conform to the following description:

1) The_master places the address of the targeted memory or I/O location on the a

uence
| flow,
lence.

ddress

lines:

NOTE — The master may assert the appropriate command code at this time.

2) After a setup time, during which the address lines become valid, and having ensured

DATACK* is released from the previous cycle, the master shall assert ADRSTB*.

3) The master shall activate the command lines, CM<2..0>, to indicate the type of transfer.

CM2 CM1 CMO Transfer

1 0 1 1/0O read

1 1 1 Memory read
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4) After a setup time during which the command lines become valid the master shall assert
DATSTB* indicating the presence of valid data on the command lines, and that it is ready to
accept data.

5) The addressed slave shall enable its data bus drivers, placing the requested data on the
data lines. A slave shall not respond to DATSTB* unless ADRSTB* is asserted.

6) After setup time, during which the data lines become valid, the addressed slave shall
assert DATACK* indicating that the data is available.

7) In response to DATACK* the master shall accept the data and shall release DATSTB?,
indicating to the slave that it must remove the data from the data lines.

8) Upon detecting DATSTB* released, the slave disables its data bus drivers and releases

DATACK* indicating that the read transfer is complete.
9) pfter operating on the data and detecting DATACK* released, the master shall \alctivate

command line CMO logic 0), indicating a write command, and shall place the modifigd data
to e transferred on the data lines.

10)| After a setup time, during which the data lines and command line CM0-become valid,
thel master shall assert DATSTB* indicating the presence of valid data-on the data and
command lines.

11)| The addressed slave shall accept the data and shall assert DATACK* to indicate that
theltransfer may be terminated.

12)| In response to DATACK* the master shall release ADRSTB* and DATSTB*.

13)[ Upon detecting either DATSTB* or ADRSTB* released, the slave shall release
DATACK* indicating that the sequence is complete.
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MASTER

Activate Address Lines
After TisA
Wait for DATACK * Released
Assert ADRSTB+
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SLAVE

Decode Address

Activate Command Lines
Assert DATSTB+ after TisD

|

Decode Command

Activate Data Lines
Assert-DATACK *+ after TisD

Accept Data
Release DATSTB+*

Modify Data

Disable Data Bus Drivers
Release DATACK *

Change CMO state
Activate Data Lines
After TisD
Wait for DATACK* Released
AssertyDATSTB*

(Continued)

Figure 9 — Read-modify-write sequence flow diagram
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MASTER SLAVE

(Continued)

|

Decode Command

Accept Data
Assert DATACK+

J

Release ADRSTB+ and DATSTB*

Release Address Lines Release DATACK-
Release Command and Data Lines

Figure 9 (continued) — Read-modify-write sequence flow diagram
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Figure 10 — Read sequence timing diagram
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Figure 11 — Write sequence timing diagram
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Figure 12 — Read-modify-write sequence timing diagram
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5.4 Vector-fetch

In responding to an attention request as described in Section 6 of this standard, a master may
perform a vector-fetch sequence. The protocol and signal timing parameters of a vector-fetch
sequence are identical to those of a read sequence except that only address lines A<2..0> are
valid and the command code is:

CM2 CM1 CMO Transfer

0 1 1 Vector-fetch

5.5 rst transfer sequences

A spetial form of either read, write, or vector-fetch sequence may be supported, by, TEEE Std
1000 Bus boards. This is referred to as burst transfer mode. During a burst data ‘transfer the
operatjon proceeds according to the previously described protocols excépt’ that multiple
DATSTB*-DATACK* handshakes occur between the master and the--addressed [slave.
ADRSTB* and all used address lines shall remain stable throughout\the sequence¢. The
command lines shall remain stable throughout the sequence.

A slavp board may be configured to participate in burst-mode transfer sequences by in¢luding
logic that auto-increments or auto-decrements the onboard“~address on active edges of
DATSTB*, or by use of a first-in, first-out (FIFO) register array:

Figure| 13 specifies the signal timing parameters for burSt-mode transfer sequences.
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Figure 13 — Burst mode transfer sequence timing diagram

Read cycles illustrated
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5.6 General data transfer rules

1) A master shall not assert DATSTB* while ADRSTB* is released.

2) A slave shall not respond to DATSTB* while ADRSTB* is released.
3) A slave shall not assert TFRERR* and DATACK* simultaneously.
4) All address lines used in any transfer sequence shall be valid when ADRSTB* is

ass

erted, and shall remain valid until ADRSTB* is released.

5) All command lines shall be valid when DATSTB* is asserted, and shall remain valid until
DATSTB* is released.

6) During read transfers all data lines shall be valid when DATACK?* is asserted, and shall

renj

7)
ren

57 T

A slav
with th
DATA
and s
otherw
DATS]
whate

58 S

A dea
probabh
addreq
timer

other fpoard.

The sy

any tilne that the period from\an active transition of DATSTB* to the subsequent

transit
and it
shall
TFRESR
recovs

T vatc ottt DATSTB* s Teteased:
During write transfers all data lines shall be valid when DATSTB* is asserted{Jan
ain valid until DATSTB* is released.

ransfer error

b that determines the current address to be within its range but lpcally detects a p
e transfer, such as an illegal access or a parity fail, may assert TFRERR* insf]
CK*. TFRERR* may be asserted at any time that ADRSTB* andhDATSTB* are both
hall conform to the same signal timing protocol and parameters as DATACK*
ise have done. For example, the master shall terminate the transfer by rel
[B* and ADRSTB*. The slave shall release TFRERR* and the master may

er system-specific action may be possible to recover from the exception.

ystem time-out

iman timer shall be provided to guard against system lockup since there exists
ility that a slave will not respond when.utilizing an asynchronous protocol (such ag
sing a non-existent memory location\or as the result of a metastable condition
thall be present on the system controller, and may be additionally implemented

stem controller shall moniter-all bus transfer sequences and shall assert TFRE

on of DATACK* exceeds’a designated maximum (this period should be user sele
range shall include‘at least one time-out period that <8 us). In such an event the
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Table 2 — Data transfer timing parameters

10859 © ISO/IEC:1997

Parameter Description Min Max
ns ns
TisA Address set-up time prior to ADRSTB* 35 -
Ton Duration of active, released state prior to transition to asserted state 0 -
TisD Data and CM<2..0> set-up time prior qualifying state. NOTE (2) 35 -
TAcc Slave access time DATSTB* asserted - NOTE (3)
ThDw Data hold time after DATSTB* released (write) 0 45 ns
ThCM Command hold time after DATSTB* released 0 -
ThDr Data hold time after DATSTB* released (read) 0 E
Tda Delay between data lines inactive to DATACK* released -20 E
ThAB ADRSTB* hold time after DATSTB* released 0 E
ThA Address hold time after ADRSTB* released 0 E
Tof Hold time of active, released state 0 R
Tnxt Delay between DATACK* released and ADRSTB* asserted for next 0 E
cycle
TAkh DATACK?* hold time after DATSTB* released 0 120
NOTEpP
1 Fgr high to low transitions timings are from/to low threshold. For/lowto high transitions timings are frdgm/to
high threshold.
2 V4glid data is qualified by DATSTB* in write sequences™and by DATACK* in read and vector-fetch
sequefces.
3 Maximum value specified by manufacturer. See 5.8.

6 Inter-board signalling

6.1 (Qverview

To enpble IEEE Std 1000 °Bus systems to perform optimally in real-time applicatigns, to
resporyd effectively to erreryeonditions, and to support techniques for rapid movement of [blocks
of datg, a set of eight attention request lines are provided. These lines allow signalling bgtween
boardg that is essentially unrelated to, and independent of the data transfer protocol, otherwise
used tp effect inter-hoard communications.

The aftentionrequest lines are provided to allow a board to alert one or more other boards of
the ocpurrénce of some event that requires a change in flow or context of the current gystem

error

condmon at the board- Ievel (for example parity fallure) or any other system specmc or
time-critical event.

Figure 14 shows a typical implementation of the attention request lines.
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Figure 14 — Example ATNRQ n* implementation
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This section details the usage of the attention request lines, and the corresponding protocols
that are utilized within IEEE Std 1000 Bus systems for specialized interboard communication.

The signal lines are
ATNRQ< 7..0 >*
A<2..0>

CM

<2..0>

D<7..0>
ADRSTB*

DA

STR*
o T

DA
TFH

6.2 Altention request lines (ATNRQ<7..0>%)

An att
A requ
conne
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priority over any other. Rather, it is assumed that several priority schemes may exist, which
may or may not be related to one another, and which may be user assigned according to

specifi

c system requirements.

6.3 Response to interrupt attention requests

A master receiving an interrupt by way of an attention request line may respond in one of three

ways

1) Implicit response

2) Explicit response

3) Local action response
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6.3.1 Implicit response

An implicit response to an attention request is where a master uses one or more read or
read-modify-write data transfer sequences to discover which device within a system is
requesting attention (if necessary), and subsequently uses either a read, write, or
read-modify-write data transfer sequence to acknowledge to the board requesting attention that
its request has been granted and that the requesting device must release the attention request
line.

6.3.2 Explicit response

An explicit response to an attention request is where a master uses the vector-fetch data

sefterce—to—discover—which—device—within—a—system—is—reguesting—attenttor—and to
aneously acknowledge to the board requesting attention that its request hag been
granted and that the requesting device may release the attention request line. The dpecific
protocpl of the vector-fetch sequence shall conform to the following description:

0

1) The master places the number of the attention request line that it is)tesponding to on
address lines A<2..0>, according to the following table:

>
)
>
=
>
o

Acknowledge line
ATNRQO*
ATNRQ1*
ATNRQ2*
ATNRQ3*
ATNRQ4*
ATNRQ5*
ATNRQ6*
ATNRQ7*

r  »r » O O O O
r » O O +» +» O O
P O »r O +» O +» O

2) After a setup time, during which-the address lines become valid, the master shall|assert
ADRSTB*.

3) The master shall activate the command lines, CM<2..0>, to indicate a vectdr-fetch
trarjsfer.

CM2 CM1 CMO Transfer

0 1 1 Vector-fetch

4) pfter a setup time during which the command lines become valid, the master shall|assert
DATSTB*indicating the presence of valid data on the command lines, and that it is rgady to
accept, data.

5 Th i &l H <l P~ H . el L ball KLl H'S dat k. 1
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placing its unique identifying vector on the data lines.

6) After a setup time, during which the data lines become valid, the requesting boards shall
assert DATACK* indicating that the vector data is available.

7) In response to DATACK* the master shall accept the vector data and shall release
ADRSTB* and DATSTB*, indicating to the requesting device that it must remove the vector
data from the data lines, and that it may release the attention request line.

8) Upon detecting either DATSTB* or ADRSTB* released, the requesting board disables its
data bus drivers and releases DATACK?* indicating that the sequence is complete.

Multiple bytes of vector data may be transferred by use of the burst-mode data transfer
protocol.
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Boards capable of supplying vector data to an explicit response, by way of a vector-fetch data
transfer sequence, shall also be capable of supplying the same information to an implicit
response.

The scheme that is used by an IEEE Std 1000 Bus master to locate the interrupt service
routine that relates specifically to the transferred vector is specific to the CPU device used and
is beyond the scope of this standard.

Masters capable of explicit response to interrupts by way of attention request lines shall also
be capable of implicit response.

6.3.3 [ ocal actinn racnaonca
.O. =06 cHOA-ESPOEHSE

A loca) action response is where a board receiving an interrupt by way of an attention request
line dges not acknowledge the board requesting attention but performs some kind\of opgration
locally|] in response to the request. A local action response is typically used when error
conditjons, such as power failure indication, are broadcast by way of attention.request lings.

6.4 Hxcluded utilisations of attention request lines

For any board to be considered IEEE Std 1000 Bus compatible, it shall remain in compliance
with all parts of this standard in the absence of any signal applied-to any ATNRQn* ling. Note
that while the performance of a given board may be seriouslysximpaired in such absen¢e, the
operatjon of other IEEE Std 1000 Bus boards shall in no way-be impaired whether such signals
are abient or not. This stipulation is made to specifically €xclude the use of ATNRQn* lines for
implementing signals, which are processor or device-spegific, generally synchronous in fature,
and which may preclude the use of that board with*any other board otherwise desighed in
accordance with this standard.

7 Eleftrical specifications

This section specifies the electrical characteristics for IEEE Std 1000 Bus compatible boards
and power supplies. Recommendations are also given for compatible backplangs and
terminption networks.

The IHEE Std 1000 Bus provides an environment for the supply of d.c. power to boards gnd the
transmission of digital logic* signals between boards within a single subrack, on a|single
backplane that provides the following features:

1) Distribution of\primary d.c. power using four pins on each connector for each of the +5 V
and 0 V d.c. supplies.

2) Distribution of both negative and positive auxiliary supplies utilizing 1 pin per sugply on
eagh connector.

3) Distribution of a stand-by power supply that uses 1 pin on each connector.

4) Forty-nine controlled impedance signal lines, which are normally terminated at both ends
of the backplane.

5) Four 0 V a.c. return lines each using 1 pin, which are embedded within the signal set as
backplane guard tracks.

6) A maximum length for any signal line of 500 mm (20 in), including connection to the
termination networks.

7) Provision for a maximum of 21 boards at a preferred horizontal pitch of 20,32 mm
(0,8 in).

All boards conforming to the IEEE Std 1000 Bus standard shall adhere to the electrical
specifications detailed in this section. These specifications are provided to create a reliable
environment for boards to operate within, minimizing the problems of noise and crosstalk, and
providing a defined time interval for signals to become valid after they initially become active.
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These specifications do not require the use of any particular semiconductor technology, and
circuitry implemented in any technology that meets these specifications is acceptable.

7.1 Power supplies

This subsection details the requirements, and makes additional recommendations, to aid the
system designer (or integrator) in the choice of power supplies and the proper distribution of

system

power.

The +5 V logic supply is the primary power source within a system and will normally have the
largest current requirement. No board shall require a maximum current that exceeds 4 A from
this supply. Power supply distribution design shall be such that there is no voltage drop in the

the limits of this specification.

being

The alixiliary (12 V) voltage power supply units shall not be required to provide greatgr than

1 A frdgm each supply by any one board within the system.

The st
a sys

maintgined. A board shall not require greater than 1 A current from this supply. In systen

ndby supply specification provides for the distribution of backup power to boards

within

m that requires power during periods when the primary syStem supply canpot be
ns that

do nof require this supply, provision should be made for connecting, this line to the +5 VY logic
suppiy

The power supply sense point, if used, should be at the firstypoint of connection of the|power
supplyto the backplane.

7.1.1 [Supply tolerances

Table B specifies the power supply requirements,for IEEE Std 1000 Bus systems. Varigtion is
the tolerance from the nominal specified voltage, as measured at any board position pn the

backplane through the connector, that is,

whé
Dis

1) fhe backplane resistance;

Variation = distribution#+ line regulation + load regulation

re

ribution is the voltage loss.¢aused by the power distribution system that consists gf:

2) the power supply to-backplane interconnect scheme when the voltage is sensed |by the
power supply at other.than the connection point of the power supply to the backplane;
3) line regulation.and load regulation are as defined by the manufacturer of a pafticular
power supply,2according to a specified set of test conditions. These conditions shguld be
specified in(such a manner as to allow for a reliable calculation of the overall performance,
which may-be achieved within an actual system environment.
Table 3 — Power supply and distribution
Supply Nominal Variation pk-pk ripple Maximum current
(below 10 MHz) (per board/per system)
\Y % mv A
+Vce +05,00 +5, 2,5 50 4/50
+AUX V +12,00 +5 50 1/4
—AUX V -12,00 +5 50 1/4
+VSTBY +05,00 +5% 50 1/4
GND 0,00 ref ref —/-

* Where +VSTBY is connected to +Vcc, the variation limits for +Vcc apply.
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The maximum current per board and per system are recommendations only as far as the power
supplies are concerned, but are requirements for the capacity of the backplane power
distribution. The following requirements are a minimum to enable this to be achieved.

7.1.2

Power distribution

The following specifications shall be met for all IEEE Std 1000 Bus compatible systems and

backpl

anes:

1) The backplane shall present a resistance from the point at which the d.c. power is
applied to any connector position of <5 mQ (compare 25 mm [~ 1 in] wide, 1 0z copper track

~19 mQ/m).
2) The backplane shall present a resistance from any signal pin on any connector\position
to the corresponding signal pin on any other connector position of <1 Q (compare 0,5 mm
[0,d20 in] wide, 1 oz copper track ~0,8 Q/m).
3) Power input cables shall include a conductor for the purpose pf“_connecting the
eguipment to an infinite capacity reference potential such as ground.
7.1.3 |Power-failure
In sysiem implementations requiring orderly shutdown in the event of a power failurg, and
where|an early indication of primary power supply failure is avaifable, it is recommendg¢d that
attentipn request line ATNRQO* (see Section 6) be used to(signal imminent power failure and
that the following protocol be adhered to:
7.1.3.1 Power-down
1) The d.c. output of the system 5 V power sypply shall remain within its specified tolerance
for pt least 4 ms after ATNRQO* is asserted.
2) pAfter ATNRQO™* has been asserted,~the system controller shall wait at least 2 mis and
thep assert SYSRST*.
3) PYSRST* shall be asserted atdeast 50 us before the d.c. output of the system 5 V|power
supply falls below its minimum ‘specified tolerance.
7.1.3.2 Power-Up
1) $YSRST* shall remain asserted for at least 200 ms after the d.c. output of the $ystem
5 V|power supply reaches its minimum specified tolerance.
2) BYSRST* shall remain asserted for at least 200 ms after ATNRQO* is released.
7.2 Bloard-electrical requirements
The following specifications shall be met by all IEEE Std 1000 Bus compatible boards:

1) During power-up, each board shall be responsible for its own reset operation as indicated
by the SYSRST* signal.

2) Printed circuit board (pcb) traces for the synchronization signals ADRSTB*, DATSTB?,
DATACK*, and TFRERR* shall not exceed 50 mm (~2 in) if the board is constructed with
double-sided material, or 25 mm (~1 in) if constructed with multilayer material. This distance
shall be measured from the corresponding driver output, or receiver input, to the first point
of contact with the backplane connector.

3) On power-down (that is, when SYSRST* is active), each board shall inhibit any signal
from driving IEEE Std 1000 Bus lines.

4) Under no circumstances will the average current taken through any IEEE Std 1000 Bus
connector pin exceed 1 A.
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Connector-electrical specification

All IEEE Std 1000 Bus connectors shall conform to IEC 603-2 (1980) specifications.

7.3 Driver and receiver d.c. characteristics

Any device may be used to drive the bus, or to receive from the bus, provided it meets the

followi

1) Receiver devices connected to the synchronization signals ADRSTB?,

ng specifications.

DATSTB*,

DATACK*, TFRERR*, and SYSCLK shall exhibit schmitt trigger characteristics, with a
hysteresis of ~ 200 mV.

2) It is recommended that all other receiver devices exhibit schmitt trigger characte]

with
3)

4) 1
Fur
useg

5) 1
>5
6) |
100
7)
logi

8)
acd

a hysteresis of > 200 mV.
A\l devices connected to the bus should have a negative input-clamp voltage of <-1

[he minimum sink current capability of any driver on any line shall be‘24 mA at
ther, it is recommended that drivers with minimum source capability of.24 mA at 2,
d.

he minimum rise and fall transition times (10% - 90%) of any line-driving device s
ns when driving a capacitive load of 45 pF.

[able 4 specifies the output topology of all signal driving dévices used within an IE
0 Bus interface system.

\ receiver shall recognize a voltage of <0,8 V as adogic 0, and a voltage of 22,0
c 1.

Figure 15 shows the standard voltage levelss expected of all signhals that
ordance with this standard.

Table 4 — Bus drivet output topologies

ristics,

hall be

FE Std

V as a

are in

Signal Output device

A<19..0> Tri-state

D<7..0> Tri-state

Cim<2:0> Tri-state

ADRSTB* Tri-state

DATSTB* Tri-state

DATACK* Open-collector (Open-drain)
BUSRQ<1..0>* [ Open-collector (Open-drain)
TFRERR* Open-collector (Open-drain)
ATNRQ<7..0>* [ Open-collector (Open-drain)
SYSRST* Open-collector (Open-drain)
O TOCULRN IOtel-poie

BUSAK<1..0>* | Totem-pole
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TERMINATOR VOLTAGE

DRIVER MIN OUTPUT (HIGH)

7777/

RECEIVER MAX THRESHOLD

200mV MINIMUM HYSTERESIS / RECEIVER TRANSITION REGION

RECEIVER MIN THRESHOLD

7222227.0¢ NOISE MARGIN 227777

DRIVER MAX OUTPUT-{LOW)

GROUND REFERENCE

Figure 15 — Signal voltage levels

ignal d.c. characteristics

je) on to any bus line of >50 pA at 2,4 V and-not >-200 pA at 0,5 V.

ignal a.c. characteristics

in should be allowed for thescapacitive effect of polychlorinated biphenyls (PCB
compare 1 oz copper track; 0,98 mm [0,025 in] wide).

ackplane a.c. specifications

00 Bus compatible backplanes.

Transmission-line environment

hal lines should be considered as transmission lines so as to reliably transmit high

followi

aitems apply.

pard connected to the IEEE Std 1000 Bus).while inactive, shall not exhibit p load

ard shall present a capacitance~>20 pF to any backplane signal line. Approximately

trace

LIbsection defines those characteristics that should be considered in the design of IEEE

speed

information. For the purpose of calculation of the parameters of this environment, the

1) The maximum length of any signal line on the backplane shall not exceed 500 mm

(19

,7in).

2) The minimum separation between connectors shall be 20,32 mm (0,80 in).

3) The maximum length of any polychlorinated diphenyl (PCB) trace on any IEEE Std 1000
Bus signal line shall not exceed 50 mm (2 in) on any board.

7.6.2

Characteristic impedance

The IEEE Std 1000 Bus is designed to take into account the driving requirements of
high-performance transmission-line backplanes. The transmission-line system, together with
the specified maximum signal length, allow an accurate determination of the time required for a

signal

to be correctly received.
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Backplanes should be designed using only microstrips for the signal lines, and should provide
an unloaded characteristic impedance of 60 Q + 10 % including the effects of plated-through
holes and connectors.

Backplane signal tracks should have a constant width throughout the length of the backplane
so as to keep the same characteristic impedance throughout its length.

Groundplanes are required so as to form a well-defined transmission-line environment. All
groundplanes shall be continuous, allowing breaks in the groundplane only around the holes
where connector pins must pass through. Under no circumstances should slotlines be allowed
to exist in the groundplane, whether in the horizontal, vertical, or any other direction relative to

the si

nal lines

7.7 T

Termipation shall be made at both ends of the backplane except in the case - where the

five o
100 m

The fo

1)

ser
tied
tern

2) In addition, the following lines should be diode clamped between 0 V and O,

min
and

3) It is recommended that all termination<networks be removable so as to accomn

var
the

crmination Networks

fewer slot positions available and the total length of the backplane)>does not ¢
M (3,937 in). In this event, termination may be made at one end only.

lowing recommended termination, detailed in Appendix C, shaould be used:

Fach bus line should be tied to a 2,8 V +10 % active termihation voltage through a
es resistor. Alternatively, a passive termination netwaork“consisting of a 470 Q r
to a +5 V and a 600 Q resistor tied to 0 V may, be used. Any Thevenin equ
nination may also be used.

imize negative undershoot during transitions’\SYSCLK, ADRSTB*, DATSTB*, DAT
TFRERR?*.

ations in system implementations, and that they be connected within 20 mm (0,78]
backplane ends.

re are
exceed

270 Q
esistor
ivalent

b V to
ACK*,

hodate
f in) of
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Appendix A
(informative)

Applicable IEC Specifications

So as to provide maximum compatibility with existing international standards the mechanical
specifications for IEEE Std 1000 Bus boards, modules, subracks, and connectors have been
drawn extensively from the following IEC publications:

[1] EC 60249-2: 1970, Metal-clad base materials for printed circuits — Part 2: Specificqtions

[2] IEC 60297-3:1984, Dimensions of mechanical structures of the 482,6 mm((19 in) sgeries —
Part 3: Subracks and associated plug-in units.

[3] IEC 60297-3: 1984, Appendix A: Mounting of connectors in IEC 60603-2 (1980).

[4] I|EC 60603-2: 1980, Connectors for frequencies below 3 MHz,for use with printed poards
- Part 2: Two-part connectors for printed boards, for basie,grid of 2,54 mm (0,1 in) with
Common mounting features
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Appendix B
(informative)

Recommended bus termination arrangement
The following active termination circuit is recommended for use at both ends of IEEE Std 1000

Bus backplanes in systems utilizing more than 5-slot positions, and may be used at one end
only in systems utilizing 5-slot positions or less.

RESISTOR
NETWORKS
sys LNes[ R 28V+10% | VOUTAGE | 5v + 5%
=t T SOURCE fo——
DK7.0> IC - >0.6 A) ov
Af19.0> [ ov |
cM<2.0>|
SYSRST* ! — ALTERNATE PASSIVE. TERMINATION
— | 5V
470R + 6%
SCHOTTKY
DIODES

4 —
ADRSTB#
ATNRQ <7.0> c DATSTB»
BUSRQO* 1 I, DATACK*
BUYRQ1- | SYSCLK
BUSAKO- TFRERR*
BUSAK1»

\
R
ADORSTB* 5V
c
DATSTB*
° I ov ALL OT 10(())22 10
DATACK* HER CcL
BUS SIGNALS RESISTOR
TFRERR* NETWORK
oV
SYBCLK 0.7V 220t 5%
SCHOTTKY 1 c SILICON DIODE
DIODE I oV oV
70R + 5%

u n
P Y

O

O0OnF MOUNTED CLOSE-TO THE RESISTOR NETWORK

Figure B.1 — Bus termination arrangement
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INTRODUCTION TO MECHANICAL CORE SPECIFICATIONS
FOR MICROCOMPUTERS

With the introduction of international (IEC) microcomputer architectures based on the
"Euroboard form factor,” the IEEE Computer Society Technical Committee On Microprocessors
and Microcomputers found it appropriate to form a separate IEEE Standard to expand upon the
IEC 60297 series of standards, Dimensions of mechanical structures of the 482,6 mm Series
(see [9] and [10] in Section 3 of this document).1)

This standard provides design engineers with the dimensions and tolerances necessary to
ensure mechanical function compatibility. This standard prowdes environmental specifications

PPN I 0207 ’) 1094 Im¥i £ 2 L £ 4+l 4.0 6
as an ettt LU L ==\ aavAvyapvy | . LIJU, DHeRSToS—oreerateat ouuvtulco UT TTC™ 70U mm

Series| Part 3: Subracks and assoaated plug-in units [10].

This mechanical standard offers total system integration guidelines. It offers advantages such
as reduction in design and development time, manufacturing cost savings; and gistinct
markefing advantages.

This document covers standardized dimensions of a range of modular subracks, [and a
compdtible range of plug-in units, printed boards, backplanes, and cennectors.

1) The numbers in brackets correspond to those of the references listed in section 3.
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1 Scope

1.1 Basic dimensions of subracks

This standard covers the basic dimensions of a range of modular subracks conforming to
IEC 60297-3-1984 [10], for mounting in equipment according to IEC 60297-1-1986 [9], and
ANSI/EIA RS-310 [1], together with the basic dimensions of a compatible range of plug-in units,
printed boards, and backplanes.

1.2 Dimensions of plug-in units and connectors

This standard will give the dimensions of associated plug-in units and connectors standardized

by IEC

1.3 £

This s
units.

2 Obj

60603-2-1980 [12], together with applicable detail dimensions of the subrack.

nvironmental requirements of subracks

fandard will state environmental requirements of subracks and their @associated

ect

plug-in

The purpose of this standard is the specification of dimensions.that will ensure the mechanical

interch

angeability and environmental requirements of subracks.and of plug-in units.

3 Reflerences

The fo

(1]
(2]

(3]
(4]
(5]
(6]

[7]
(8]
[0l

lowing publications shall be used in conjunction with this standard.

ANSI/EIA RS-310, Racks, Panels, and Associated Equipment.2)

CFR (Code of Federal Regulations), Title 47: Telecommunications, Par
published by Office of the Federal Register (FCC Rules and Regulations ar
tained within this document).3)

IEC 60050, International Electrotechnical Vocabulary.
IEC 60068-2-1: 1974 Environmental testing — Part 2: Tests A: Cold.
IEC 60068-2-2: 1974, Environmental testing — Part 2: Tests B: Dry heat.

IEC 60068-2-6:-1982, Environmental testing — Part 2: Test Fc and Guidance: Vi
(sinusoidat).

IEC 60068-2-11: 1981, Environmental testing — Part 2: Test Ka: Salt mist.
IEC €0068-2-27: 1972, Environmental testing — Part 2: Test Ea: Shock.

IEC) 60297-1: 1986, Dimensions of mechanical structures of the 482,6 mm
Séries — Part 1: Panels and racks.

I 15J,
e con-

bration

19 in)

[10]

[11]
(12]

IEC 60297-3: 1984, Dimensions of mechanical structures of the 482,6 mm (19 in)

Series — Part 3: Subracks and associated plug-in units.
IEC 60348: 1978, Safety requirements for electronic measuring apparatus.

IEC 60603-2: 1980, Connectors for frequencies below 3 MHz for use with printed
boards — Part 2: Two-part connectors for printed boards, for basic grid of 2,54 mm

(0,1 in), with common mounting features.

2) ANSI/EIA publications can be obtained from the Sales Department, American National Standards Institute,
1430 Broadway, New York, NY 10018, or from the Standards Sales Office, Electronics Industries Association, 2001
Street, NW, Washington, DC 20006.

3) This document is available from the Superintendent of Documents, U.S. Government Printing Office,
Washington, DC 20402.
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[13] IEC 60651: 1979, Sound level meters.

[14] IEC 60707: 1981, Methods of test for the determination of the flammability of solid
electrical insulating materials when exposed to an igniting source.

[15] IEC 60916: 1988, Mechanical structures for electronic equipment — Terminology
[16] ISO TC-10 series on Technical drawings, dimensioning, and tolerancing.

4 General arrangement

Subracks may be mounted one above another or in combination with suitable instruments and
panels_in equipment complying with the rack and panel dimensions given in IEC 60297-1-1986
[9] and ANSI/EIA RS-310-1977 [1]. See figure 1.

NOTES

1 Generally, subracks are equipped with printed board or rack and panel type connectors af the rear sjde, and
have guides for locating or supporting, or both, printed boards or plug-in units.

2 I principle the connector is mounted on the right side of the printed board as viewed from the frogt of the
subrack.

3 Table 5 defines the dimensions required for mechanical interchangeability of plug-in units.

4 The drawings in this specification are not intended to indicate details of design. All dimensions are [given in
millimeters (with inches in brackets).

5 All drawings in this specification are shown in the first angle projection\according to ISO/TC 10 [16].

6 Terminology is as per IEC 60916: 1988, Terminology for mechanical'structures for electronic equipment [15],
and [[EC 60050, International Electrotechnical Vocabulary [3].
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RACK/CABINET
VERTICAL

o oll _——— FRONT PANEL

o o

BOARD TYPE PLUG-IN
7 UNITS

BOX TYPE PLUG-IN
UNITS

Figure 1 — General arrangement
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5 Euroboard matrix

All references to board heights in this document are in units of 3U (133,35 mm, or 5,25 in). A
board commonly called single height can be housed in a 3U high subrack or box type plug-in
unit and may have a single connector (see IEC 60603-2 [12]) on its rear edge.

NOTES

1 For the 9U/12U high configuration the use of fixtures to mount the connectors will be required to guarantee
intermateability.

2 Board heights may be incremented in units of 133,35 mm (5,25 in) after the initial 200 mm (3,937 in).

PR TR RT. 1.V .WaI 74
TZ U JUONATIC

\ 600.05
(19.687)

89U SUBRACK

366.7
(14.437)

6U SUBRACK

233.35
(9.187)

e ——y — — e el — e e ———— —— ey — o ] —— — — — -

3U SUBRACK

100
{3:937)

s - —— o} e e - e e e —— — —— e ——— e — e —— e —

BOARD HEIGHT

400 340 280 220 160 100

—— | [-—— S
(15.748) ° (13.386) ' (11.024) ' (8.661) ° (6.299) (3.937)

- B8OARD DEPTH

Figure 2 — Euroboard matrix
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6 Euroboard sizes

6.1 Euroboard height

— 50 -

Table 1 — Euroboard height

10859 © ISO/IEC:1997

U 3U 6U ou 12U
Hb 5 100,0 233,35 366,7 500,05
(fS,olz) (3,937) (9,188) (14,437) (19,687)
6.2 Huroboard depth
Table 2 — Euroboard depth
Db 135 100 160 220 280 340 400
(jgm) (3,937) (6,299) (8,661) (11,024) (13,386) (15)748)
Db 10,1 93,67 153,67 213,67 273,67 333,67 39B,67
(£0,d04) (3,688) (6,05) (8,412) (10,774) (13,137) (15}499)
6.3 FHuroboard thickness
The thickness of printed boards of plug-in units shall be 1,6 + 0,2 mm (0,063 + 0,008 in) in the
area of the guides.
6.4 Tyacks and guides
Coppefr tracks are not to extend beyond the usable component space on the outer planes. If
metallic guides are used, board-clearance may have to be increased. Printed circuifs and
compdnents must be placed onthe board in accordance with their electrical features.
NOTE — The clearance area‘for’'board guides may be used to provide a metallic contact between the [subrack
and [the board in order to,rediice EMI/RFI emissions, or to provide heat-sinking capability to the board, of both.
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4 HOLES DIA.

Hor board thickness, see 6.3.
This connector pattern refers to IEC 60603¢2;1980 [12] Type C connectors, but does not indicate to|

2.740.1 (0.106+£0.004) — 7.62(0.3)
FRONT OPTIONAL
2.5 (0.098) F-T—— 2.54 (0.1)
' CLEARANCE FOR BOARD ~™t1[T* 254 (0.1)
{ GUIDES (See 6.4) | |
________________ :
=== T
' )
88.910.1
I FRONT USABLE COMPONENT REAR (3.6+0.004)
SPACE - - "%
5.08 {See Table [1)
{0.2)
' -i
L
'_._.:__._—___L____-___‘-_-_—_SZ_- - ‘
H —
2.5 (0.098) 2.7640.1 i 1
(0.109+0.004)
Da 5.55+0.1
(0.219+0.004)
- Db
(See Table 2) —

bmmended tolerance is 0,05 mm (0,002.n).

Figure 3 — Single height board, component side view

erance.
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8 HOLES DIA. (See Fig 3, NOTE 2)
,3;{75?& 10‘,%‘,183:8 004) - EARANCE FOR BOARD GUIDES
! { 2.5 (0.098) (See 6.4) l
4/
- -T:""-'_"T:']"—'-"Z:_'"""';T" L — s
1444 |
I i
— — - — 88.9+0.1
: {3.510.004)
1 m:'
# {
- — —_ —_ 32 - L - S
|
[}
1
Hb
FRONT REAR
USABLE COMPONENT {See Table 1
{ SPACE '
1 _+ )
! : 133.35+0.1
1 {5.25+0.004)

E | 88.9+0.1
(3.540.004)
1
I 1 \

Bl et Siye iyl idun ¢ S 1

[
2.761+0.1
2.5 {0.098) (0_109:]:0‘004)——- et 1
6.56510.1

{0.219+0.004)
Da -

Db -
(See Table 2)

NOTES + For board thickness, see 6.3.

Figure 4 — Double height board, component side view
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12 HOLES DIA. 2.7+0.1 (0.106 £0.004)
FRONT OPTIONAL

2.5 (0.098)

CLEARANCE FOR
r— BOARD GUIDES
(See 6.4)

{See Fig 3, NOTE 2)

88.910.1
(3.56+0.004)

(See Table 2)

NOTE - Use fixtures to mount connectors. For board thickness, see 6.3.

Figure 5 — Triple height board, component side view

i !
FRONT
— — REAR 88.910.1 Hb
(3.6+0.004) | (See Table 4)
USABLE COMPONENT
SPACE
! (
- -— — — —-— sy o— ‘
! ! § 2667101
{10.5+0.004)
! 133.35+0.1
( {5.25+0.004)
- --+— -— -+ - 1 —+.._
] 0
_ . 88.9+0.1
(3.540.004)
! i
e ——— - I- - 24 - !
]
{2.5 {0.098)
2.7610.1
{0109+0.004) — =1 peo—
- D
a —™1| sss+01
- Db o] (0.21940.004)
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16 HOLES DIA. 2.7£0.1 (0.106 £0.004)
FRONT OPTIONAL

2.5 (0.098) {See NOTE below)

(See 6.4)
° b
88.9+0.1
{3.5+0.004)
) 1]
] 1
-t —
v
' iy
114N 88.9%0.1
- - {3.5£0.004)
2
! i w
- -+— -_— - - 32 -
[} [] Hb
(See Table 1)
]
g f— - - - 400.05+0.1
{15.75+0.004)
]
FRONT 88.9+0.1
- {3.5+0.004)
+' |
266.7+£0.1
! {10.510.004)
]
.I 133.350.1
{5.25+0.004)
88.910.1
— - {3.5+0.004)
]
b penphadpnpeepangl Sy -
i 25
= (0.109:+0.003)
Da Il sss5:01
b {0.219+0.004)
pesti e nma——— em————
{See Table 2)

NOTE - Use fixtures to mount connectors. For board thickness, see 6.3.

Figure 6 — Quadruple height board, component side view
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7 Position of plug-in unit mounted connectors (board type and box type)

Table 3 — Position of plug-in unit mounted connectors, board/box type

— 55—

Connector type T* Iy
(see IEC 60603-2: 1980
(12])
B + C (see figure 7) 0,05 (0,002) 85,2 *:8.2 (3’354 J:g,oos)
+ R fi 2 +0,008
Q (see figure 8) 0,05 (0,002) 852 * 3,354 '3 )

* The positional tolerance T is to be derived from the play between the plug-in unit mounted connector and|the
subradk mounted connector.

Table 4 — Position of plug-in unit mounted connectors

N x U* 3u 6U 9u 12U
4+£0,1 0 66,67 133,35 200,0p
(D,004) (2,625) (5.25) (7,879)
bl + 0,1 133,35

(p,004) (5,25)

bp +0,1 133,35

(p,004) (5,25)

bl + 0,1 133,35
(p,004) (5,25

*Subrgcks are dimensioned in heights of U.1U = 44,45 mav (1,75 in). See IEC 60297-1-1986 [9], and ANSIJEIA

RS-31p-1977 [1].
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W) - {
T
—— —e— -} 1] |REFERENCE
| 11 "2|PLANE
(-]
b3
(-]
|
Y— —1I -
]
—‘— t
°I ‘ b2 (See Table 4) Er
Hb[ — +H -1y | (See - - - -
Table 3) |
(See | |
Table 1) § o Hb
-+ {See }
Table 1) - o
—] 03 |
= 1{0.012) a
b1
{Seé Table 4)
[-]
1 ;
- -4+H-- 1, (See
4 (50) | " Table 3)
‘ {1.969) o I

0.3
(0.012)

NOTE - Fixtures are required when' mounting connectors on double, triple, and quadruple height boards.

Figure 7 — Position of connectors on plug-in units
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_ F@] T (M)I
J J
I\
—-— -\, | REFERENCE
1 | PLANE
1/
b3
| )
f o g
Hb —- - -1y | (See R - - <
(Sek Table 3)
Tatfle 1) I
\ Ho
{See
Table 1) -
=] 03
] (0.012)
b1 (See Table 4)
7T
- 1+-- 11 (See
(50) VTable 3}
{1.969) °
! ‘
v
0.3
(0.012)
NOTE - Fixtures are required'when mounting connectors on double, triple, and quadruple height boards.
Figure’8 — Position of inverse connectors on plug-in units
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8 Plug-in unit description

A plug-in unit can be of various types, as is shown in figure 1. It usually consists of a printed
board assembly with connector(s), and optionally, handles(s), ejector(s), front panel, rear
panel, mounting rails, and covers.

A plug-in unit can itself house a plurality of different types of plug-in units. Box type plug-in
units may house board type plug-in units or other subassemblies.

9 Plug-in unit dimensions

9.1 Bard type plug-in units

1) DT 2 in table 5 is the inspection dimension to ensure reliable connector mating:
2) For connector detail see IEC 60603-2 [12].

3) For a nominal 5,08 mm (0,2 in) width filler panel (see figure 16), they7,62 mm (P,3 in)
dimension is reduced to 2,5 mm (0,1 in).

4) Maximum dimensions for location features for front panel alignment, or screw retention,
or both (figures 15 and 16). The standard M 2.5 screw moupting does not excludg other
means of retention or quick release fasteners (to be agreed-upon by vendor and|user).
Slojted or plus-type screw heads are permitted.

5) Double-sided surface mounted devices (SMD) mounting on plug-in boards may rgsult in
nges of the relationship of front panel, guide railk~and backplane positioning reldtive to

he injector/ejector design detail can be derived from figures 9 and 10, and ¢an be
manufactured of various materials (see 12.6.2)~This detail is restricted to individual poards
plugged into the subrack, and is not suitablefor front panel mounted boards or within a box

he dimension between front attachment plane and the beginning of the board glide is
>6 Imm (0,236 in) as specified in_|[EC 60297-3-1984 [10] (see figures 31-37), in order to
for injector/ejector operation.

oard type plug-in units with front panels may require handles. The details of handles
their positioning on thé front panels are to be agreed upon by supplier and user,|or are

X type plug-ir units
T 2 isi\he inspection dimension to ensure reliable connector mating. For inspection
ensjons see table 5.

oerieonnector details see IEC 60603-2-1980 [12].

3) Box type plug-in units are designed to interface with the subrack as specified in Section
11 via a single board, as specified in figures 3-6, with connectors attached. Additionally, the
box type plug-in units are to house large components.

4) Box/board type plug-in units are designed to interface with the subrack as specified in
Section 11 via one or more board type plug-in unit, as specified in figures 3-6 and 11-14,
with connector(s) (see IEC 60603-2) attached. Individual front panels can be replaced by
single plug-in unit front panels, or in other combinations of N X 5,08 mm (0,2 in).

5) Box and box/board type plug-in units may require handles. Dimensions of these are to be
agreed upon by supplier and user, or are specified in the individual application standard
(see 9.1 (8)).
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10 Backplane design and mounting positions

10.1 Rigidity

Backplane and subrack mounting positions must be sufficiently rigid to withstand the insertion
and withdrawal forces of the connectors, as in IEC 60603-2-1980 [12].

10.2 Dimension

The dimension 7,62 mm (0,3 in) is the minimum dimension to the first mounting hole. This
dimension can be increased by increments of N X 5,08 mm (0,2 in).

NOTE - For backplane, connector, board, and front panel relationships, see figure 17.

Table 5 — Inspection dimensions (figures 11-14)

Board fepth 100 160 220 280 34@ 400
DT2+0,4 109,93 169,93 229,93 289,93 349,93 40p,93
0.d16) (4,328) (6,690) (9,052) (11,415) (13,777) (16}139)

Table 6 — Front Panel dimensions (figures 15, @6, 19, 21, 23-26;
Backplane Dimensions (Figures 27-30)

Subrack heights 3U 6U 9uU 12\
G j83 128,7 262,05 395,40 528,F5
+0 5,067 10,317 15,567 20,8[L7
(*8012) (5,067) (10,317) (15,567) (20.8}7)
F1 122,5
(4,823)
F2 +0,2 255,85
(10,073)
(+0,008)
F3 389,20
(15,323)
F4 522,55
(20,573)
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—] |e—10.5 (0.413)
f '
I > 2 e -
(0.374) 45°
TY
45+0.2 g —J_ 4
{1.772+0.008)
7
A

NOT

1 9
requ

—t m— 2.5 (0.098) l

SHADED AREA TO BE RESERVED
FOR INJECTOR/EJECTOR.

DIA 2.7+0.1 (02106 £0.004)

Da =
(See Table 2)

ES

ingle height' boards may use either one or two injectors/ejectors. Double, triple and quadruple heigh
ire two jnjectors/ejectors.

metallic injectors/ejectors are used, printed circuits and components must be placed in accorda

thei

electrical failures (cno Q.1 (R))

Figure 9 — Injector/ejector mounting positions

boards

ce with
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PROTRUDE FROM THE FRONT PANEL

ATTACHMENT PLANE.

|
A
|

INJECTORS/EJECTORS MUST NOT\j

-+

r FRONT VIEW OF
RIS INJECTOR/EJECTOR
(NOT SHOWN IN
SIDE VIEW)

N

4+0.2
r (0.1571£0.008)

-

PRINTED BOARD

1070597

5+0.1 - -
(0.197£0.004) Iy
7 1 Tt HORIZONTAL RAIL
1 /
HORIZONTAL RAIL /\ ~ T : i
EJECTION \N Ll e
N
oW,

PLANE 2 I N . ,$.-_ v R
See 9.1 {6)) \ \\: : . $‘
] { } At
L

—

INJECTION
PLANE 1401 ) 2401
($ee 9.1 (6 .  — L]  |a— ;
) (0.039+0.004) - (0.07910.004)
59401 - -l <6.6
(0.232+0.004) - (0.26)
FRONT PANEL —_— o
ATTACHMENT PLANE gﬁgﬁ?&?L
<6.00
(0.236)
8.74 5.64
{0.344) (0.222)
5.08 ¢ —
{0.2) | —f_
475 ¢ 2.21
0.187) (0.087)
1.85 ——t] let—
(0.073) '
—=] |— 3.56
INJECTOR/EJECTOR {0.140)
REQUIRED DESIGN 8.05 e —
DETAIL (0.317)

NOTE - Ejection and injection plane can be of individual or full width design (see 9.1 (6) and 9.1 (7)).

Figure 10 — Injector/ejector design detail
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INSPECTION
DIMENSION
- DT 2 -
(See Table 5)
<6.0 .
(0.236)
2.54 b
{0.1)
2.5 {0.096)
L
7.0 |
©0.276) 1711
>81.28
{3.2)
— —— -— Q -—
2.5 (0.096)

RESH

NOT

Y

RVED AREA/

FOR BOARD
MOUNTING

_tl

(See 9.1 (9))

E — For front panel handles, see 9.1 (8).
Figure 11 — Single height board type plug-in unit
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INSPECTION
DIMENSION
il DT 2
<60 (See Table 5)
©0.236) ™ *—
254__ o 114
(0.1)
2.5 (0.096)
|
—
I
4 ’
(0.276)—1T
T=81.28 -—¢ i
(3.2)
g 15.24 (0.6) TYP
ONAL 133.25 +0.
{5.25 +0.004
‘g—]‘
—_ 1
>g1:28 &
(3.2)
2:5.(0.096)

MOU

RESE
FOR BOARD

VED AREA/

TING

=

wigp! |ep—(See 9.1 (9))

)

NOTE - For front panel handles, see 9.1 (8).

Figure 12 — Double height board type plug-in unit
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INSPECTION
DIMENSION

DT 2
{See Table 5)

$6.0 e
(0.236)

10859 © ISO/IEC:1997

254
©on
25 (0096)
A
Fr !
s 3
70
1072767
— — — ——-Q -
>81.28
@3.2)
1 15.24 (0.6) TYP
OPTIONAL Ty 1332501
i (5 25 +0004)
H p—
— — ——.Q -
>81.28
3.2)
1 15.24
OPTIONAL 24006 Tvp 1332501
i {5 25 0 004)
— — —-—Q p—
281.28
3.2)
25 (0096
I
/ -
RESERVED AREA” U
FOR BOARD
MOUNTING
{See 91 (90

NOTE - Board stiffeners are recommended. For front panel handles see 9.1 (8).

Figure 13 — Triple height board type plug-in unit
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INSPECTION
DIMENSION - o
- o1 2
{See Table 5)
6.0 —=
{0.236)
2 54 ——an{ Lt
{01)
25(0096)
|
L2 - &
70 —H L—
{0.276)
- -— -——Q —— -_—
8128
3.2)

OPTIONAL <Mlg R 13326 2 01
i | (525 + 0004/

OPTIONAL < agane 13326 + 01
i (525 +0004)
hg

1.« P

—_ e -—

L

da
OPTIONAL < . 16.24 (0.6) TYP 13325 01
i l (525 0004

- —— ——— — -

281.28
3.2)

250036)

/1

RESERVED AREA
FOR BOARD
MOUNTING

{See 91 (9))
e dEE—

NOTE - Board stiffeners are recommended. For front panel handles see 9.1 (8).

Figure 14 — Quadruple height board type plug-in unit
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e 3 I <88(0.346)
T, 9
°a o — >7.5(0.295)
wE ~
;'— ‘\7, ——— =—<36(0147)
-
<0.1% DETAIL Y (See 9.1 (4)
10.006)
<0.15 =0.1% | <045
©0.006) | (0.006) ' (0.006)
125 - '.‘_N X 5.08 (0.2) ~——tm]
0.5) ! ,
]
"Q 11 F@ - -
t
- 1! |
/ m m
|
opTIONAL ;| M ||| Jt |
BOARD " I I it
MOUNTING || | HORIZONTAL | I | i
BRACKETS ' ' PITCH LINE I | | I
|
] < lll lll
| L [}
<
printen <1} 1 L n F G
8oARD 1] I|| . (h ! | | (See Table 6)
il 111.8 i |
i (4.402) ik ul
by 1) n
i !
i |1 i
] || l i :Il
|
ll%. i ! |
(See 9.1 (4n} | 7 M| LI
AN 4 ‘ !
% | 1
o — ' b - N - -
3.27 K 3.27 ] ' f
I(o.izs» y N (0.129) " ~—Nx5.08102) 31101
—] | (70531; P N {0.122 +0.004
- -— et——————— N X 5.08 (0.2) ~eeemet-]
N x 5.08 (0.2)

CENTER LINE OF
FIRST BOARD

Figure 15 — Board type plug-in unit front panel


https://iecnorm.com/api/?name=8fb073f8b39e9ab7e92f6b38dc764f5f

10859 © ISO/IEC:1997

— 67—

p g - -1— <8.8 (0.346)
s o o
%o S -}— <7.5(0.295)
0wl &
~NE Vi —e| |fw—<36(0147)
b ‘
-
‘ =575 DEMAIY{See o+
{0.006)
<0.15 <0.15 <0.15
(0.006) 1™ (0.006) —™1*="10.0ds)
l‘_ N X 5.08 (0.2) —a=]
1 | !
) { )
'
/ |
(See I
9.1 (ap! |
HORIZONTAL
PITCH LINE
)
! { ! F @
]
(See Tabie| 6)
| ! !
I
! | i
Ve U Ve s N
|
(S!: ] v T )
7.62
91 3) —= (0.3) —e{ |=—1762003 3.1 0.1
(0.122 +0.004)
- et N X 5.08 (0.2) ~——ee———tr]
N x 5.08 (0.2)

Figure 16 — Filler panels
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—] I—-— 2 x 2.54 = 5.08 (0.2)

FIXED CONNECTOR ‘j [‘ |
MOUNTING PLANE

BACKPLANE

O MM EE.
TIALU LUTNNELTUR

2.76 (0.109) +
1]

D
="

FREE CONNECTOR

e
J AN
|
3x254=762 l l 4.35 (0171)
(3x0.1=0.3) | |
465 (0.1
{See Figure 18)——{ €510.183)
?
U
= sl ¢ OF CONNECTOR
- : 4.07 (0.160)
1.
!
: ¢ OF 1.6 mm (0.043 in) BOARD
25401 ! |
I ]
FRONT ATTACHMENT PLANE AR
1
|
—] |=—32710129 FRONT PANEL
{See 9.1 (5)
and NOIE haol
INTERBOARD SEPARATION PLANE ——————] and-NCTe-Belows)

NOTE - The dimension 3,27 mm (0,129 in) represents the first board position for conventional component
mounting (solder-side/component side). For double-sided SMD mounted boards this dimension may be
increased to 8,35 mm (0,329 in).

Figure 17 — Front panel, board, connector, backplane relationship
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Ider pins of components and solder side mounted componénts shall not protrude the horizontal pitcH line.

mponents shall not protrude 2,54 mm (0,1 in) below the horizontal pitch line. Component height restrictions
| vary depending on the manufacturer's ability to control board warp and thickness, measured on [nstalled

Figure 18 — Board warpage/board-to-board relationship
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Figure 19 — Box type plug-in unit, front view
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Figure 20 — Box type plug-in unit, plan view section A-A
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NOTE - Known as well by the name "cassette." Internal guides have the same board slot feature as shown in
figure 32, item X. See 6.4, 9.2 (4), and 9.2 (5).

Figure 21 — Box/board type plug-in unit, front view


https://iecnorm.com/api/?name=8fb073f8b39e9ab7e92f6b38dc764f5f

10859 © ISO/IEC:1997 - 73 -

SECTION A-A CONNECTOR
(See 9.2 (2))
o
L T R E T T : : : l '/I o
2.54 LI 1 J] Nxsos
Ny (0.2)
AN N ANANE N hAYAN L NISNK ANVANE AV
M l 1 1 1 / 2
! N R TR R R I B NG
[ S MOUNTING PLANE
| FOR SUBRACK MOUNTED
HORIZONTAL H f CONNECTORS (DIRECT
PITCH LINE " OR BACKPIANF}
\ | ]
| |
i [
355 | IR L (| oo
(0.14) | P l
7.62 ol M e
0.3 r
! |
|
N (A (T || [N A S T R S
]
"Nl 254
(0.1)
I ]
| |
(| l e 1o o (See 9.1 {9))
a | f
AN N AN AN &
- N x 5.08 (0.2) ——
Figure 22 — Box/board type plug-in unit, plan view section A-A
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Figure 23 — Box type, box/board type plug-in unit, single height side view
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Figure 24 — Box type, box/board type plug-in unit, double height side View
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Figure 25 — Box type, box/board type plug-in unit, triple height side view
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Figure 26 — Box type, box/board type plug-in unit, quadruple height side view
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Figure 27 — Single height backplane
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Figure 28 — Double height backplane
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