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1 INTRODUCTION

The Facit standard interfa.::e‘.l for parallel data transfer,

gsighated FACIT SP1, coWhplies with Facit Standard STD
72.721. 1t is used for character-by-character transfer of data
from a source to an acceptor. It also makes f)?éﬁsmn for

limited acceptor-to-source transfers, )
fEvravade leleva Lhru vy o

The following advantages are among those gained when a
standardized interface is acioi‘.’)ted:

— Devices can be connected as modules in systems having
widely differing configurations without using adSptor®
units.

— Systems can easily be modified since devices can be
added or replaced without difficulty.

— Devices produced by different manufacturers can be
connected to each other,

— Devices developed in the future can be connected to
existing systems.

— Devices can be developed or modified independently of
each other.

_— The development of a device can be simplified since the

standard specifies how the interface shall be designed
both electrically and mechanically. Therefore develop-
ment time can be shortened.

2 BRIEF FUNCTIONAL DESCRIPTION

— Device testing can be simplified since the same test
equipment can be used in the developing, manufacturing
and servicing of all devices having a standard interface,

The Facit standard interface can be used in widely differing
systems and, if necessary, will support sophisticated
control; The interface logic is easy to learn. Costs for
. Al be A, - .
‘J_r_npiementmg this standard on a device are low, and as a
result it can be used to advantage even on simple devices.

The Facit standard interface resembles the interface speci-
fied in British Standard BS 4421:1969 entitled ""Specifica-
tions for a Digital !nput/Qutput Data Interface for Data
Collection Systems”. However, the Facit intggtgge makes
provision for additional functions and uses fewer sianals.
Signals having identical functions in the two interfaces have
been given the same names in this description as in the BSI
Standard.

SP1 defines the interface signals functionally and electrical-
ly and presents specifieations for the interface connector.
ECMA standards or corresponding 150 standards are recom-
mended for the selection of data codes.

The electrical levels in the SP1 are the same as those used
for integrated logic circuits designed for a +5 V supply
voltage.

2.1 Signals
Wire Abbre- Signal Direction Position on
No. viation 18-pin
connector
1 S Screen — A
2 Zero voltage reference - B
3 AQ Acceptor Operable Acceptor to source C
4 SO Source Operable Source to acceptor D
5 AC Acceptor Control Acceptor to source E
B SC Source Control Source to acceptor F
7 “AM Acceptor Message Acceptor to source H
8 CA _Control Available Source to acceptor J
9 — — - K
i0 p Parity bit Source to acceptor L
11 D1 Data bit 1 Source to acceptor M
12 D2 Data bit 2 Source to acceptor N
13 D3 _ Data bit 3 Source to acceptor P
14 D4 Data bit 4 Source to acceptor R
15 D5 Data bit b Source to acceptor S
16 D& Data bit 6 Source to acceptor T
17 D7 Data bit 7 Source to acceptor u
18 D8 Data bit 8 Source to acceptor v
Fig. 1



2.2 Description

s
2.2.1
Data transfer takes place character by character in parallel Z
from source 10 acceptor.
2272
Data transfer is controlled by signals AQ, SO, AC and SC. |- AQ
223 SO >
AD and SO indicate whether or not the devices are
operable, ' AC
2.2.4 3
AC and 5C govern data transmission. s¢
225
D1 through D8, P and CA are data signals. Signal CA S AM A .
provides an indication when the source transfers special ource - ceeptor
control, address or status information to the acceptor using
signals D1 through D8. CA
2 2 6 :ph“(v,LL\M\L‘{ —
The acceptor can transfer information of limited scope to P g .
the source using signal AM. D1 O _
227 :
Two-way data transmission requires one interface in each !
direction. I'
This also applies to one-way data transmission incorporat- I
ing extensive control or status information sent from accep- :
tor to source. I
228 \
Data transfer exampie. See Fig. 3. DE ¥
NOTE: The effect of line delays is not taken into account ’
in Fig. 3. Fig. 2
Signal flow
Source Acceptor
AO Devices become operable e E—
Data requested
S0 Data acknowledged ’
-
AC Data sent out B
: : G—Acknowledgement understood —
1 1 !
sc ! 1 !
Data may be changed : Data vahd ;
1
, | '
Data- /\ / -_—
signals Y/
7 7
“““ %/M / ////////// ////////////////
il /

AM may be changed

AM valid

" Fig. 3
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3 FUNCTIONAL SPECIFICATION

In this specification:

Logic 0 is written 0.

Logic 1 is written 1.

The wires carrying signals D1 through D8, P and CA are
referred to as data wies.

3.1 Screen (S)

The cable screen shall be connected to cne connector con-
tact, but isolated from the connector body. .

TEL wAm R

A jumper shall be connegceil between the aforesaid contact
and the device chassis, prowsmn shall be made for the
jumper to be removed if required.

e

Note: The device chassis shall be so designed that it can be
connected to mains earth if safety reguiations so require,

3.2 Zero voltage reference (Z)

The zero voltage reference shall, in each device, be connect-
ed directly to the zero voltage point. Each device shall be
designed so that the zero voltage point can be connected to
its chassis.

3.3 Acceptor Operable (AQ)

3.3.1
When the acceptor is operable it shall hold AO at 1.

3.3.2

When the acceptor is not operable, AQ shall be 0. In such
case, the other acceptor signals are undefined and can
assume Srbiteary levels. AC shall herewith be considered 0.

3.3.3
AQ shall not depend on SO.

3.4 Source Operable (SO)

3.4.1
When the source is operable it shall hold SO at 1.

3.4.2

When the source is not operable, SO shall be Q. In such
case, the other source signals are undefined and can assume
arbitrary levels, SC shall herewith be considered 0.

343

S0 shall not depend on AO.

3.5 Acceptor Control (AC)

3.5.1 .

The acceptor shall request information on the data wires by
changing AC to 1 after:

{1)it has ascertained that SC is 0,

{2}t is ready to accept information on the data wires and
(3)AM is Valid?

35.2

The acceptor shall accept the information on the data wires
after it has ascertained that SC is 1. It shall then acknowl-
edge the received information by changing AC to 0.

3.6 Source Control (SC)

3.6.1
The source shall change SC 1o 1 after:
{1)it has ascertained that AC is 1,

- #(2)it has received AM and
' (3)it has sent valid information to the data wires.

3.6.2
The source shall change SC to O after it has ascertained that
AC is 0. S wivasigom

3.7 Acceptor Message (AM}

3.71

At the same time that the acceptor requests new informa-
tion on the data wires, it can transmit a message to the
source usmg AM The source shall keep AM at 0 if this
signal is not utilized”

3.7.2 AM shall be valid before AC is changed to 1, and shall
remain valid until the acceptor has ascertained that SC is 1.

3.8 Control Available {(CA)

3.8.1

Normally, the source shall hold CA at 0. When special
control, address or status information is transmitted using
signals D1 through D8, the source shall hold CA at 1. The
source shall hold CA at 0 if this signal is not utilized.

3.8.2
CA shall be valid before SC is changed to 1 and remain vahd
until the source has ascertained that AC is O.

3.9 Parity bit (P}

3.9.1

Normally, the source shall generate a parity bit, and it shall
be transmitted using signal P, The number of 1s in signals
D1 through D8, P and CA shall thus add up to an odd
number. If the source does not generate a parity bit, it shall
hold P at Q.

3.9.2
P shall be valid before SC is changed to 1 and remain valid
until the source has ascertained that AC is Q.

3.10 Data (D1 — DB)

3.10.1

Data shall be transmitted using D1 through D8. D1 shall be
used to transmit the least significant bit; lines D2 through
D8 shall.transmit data in ascending order of significance.
Any signals D1 through D8 that are not used shall be held
at 0 by the source. ECMA or corresponding standards are\l[
recommended for coding D1 through D8 1

3.10.2
D1 through D8 shall be valid before SC is changed to 1 and
remain valid until the source has ascertained that AC is 0.

3.11 Transfer conditions
uqapan LREAY

3.11.1 avka, T lelagpn

]'he acceptor shall not assufne that a fixed amount of time
rap§95 from“the i mstant when the source l?ﬁpérts informa-

tion to the data wires until the instant when the source
changes 5C to 1. The acceptor shall thus compensate for the

1)

7-bit code:

Standard ECMA-6 for a 7-bit Input/Output Coded Charac-
ter Set

or

1SO/R646 6- and 7-bit Coded Character Sets for Informa-
tion Processing Interchanage.

8-bit code:
The 8-bit code shall comply with the most recent ECMA or !
1SO recommendation or standard.
At the time of writing — June 1971 — the most recent{
standard is the ECMA TC1/71/32 Draft ECMA Standard
for Extension of the 7-bit Coded Character Set. May 1971.

.



differences in delays encountered by the different signals
in the interconnection cables and in the acceptor receiving
circuits.

3.11.2

The source shall not assume that a fixed amount of time
elapses from the instant when the acceptor imparts infor-
mation to the AM wire until the instant when the acceptor
changes AC to 1. The source shall thus compensate for
differences in delays encountered by the different signals in
the interconnecting cables and in the source receiving cir-
cuits.

4 INITIAL AND TERMINAL CONDITIONS

4.1 Acceptor

4.1.1 e
When an acceptor becomes operable, AC shall be defined
before AO is changed to 1.

41.2
When an acceptor has ascertained that SO is 1, it shall
consider SC valid.

413

if an acceptor changes AQO to 0 while AC is 1, it is possible
that the source will not have time to receive an AM message
(if one was sent).

IT an acceptor changes AQ to 0 while AC and SC are 1, the
source shall not interpret this as an acknowledgement.

Note: For this reason, the acceptor shall be turned off, if
possible, only when it is not ready to receive data from the
source, i.e. when AC is Q.

4.2 Source

4.2.1
When a source becomes operable, SC shall be defined be-
fore the source changes SO to 1.

4.2.2
When a source has ascertained that AO is 1, it shall consider
AC valid.

4.2.3

If a source changes SO to 0 while SC is 1, it is possible that
the acceptor will not have time to receive the character that
was sent.

Note: For this reason, the source shall be turned off, if
possible, only when it is not supplying valid information to
the data wires, i.e. when SC is G.

5 ELECTRICAL SPECIFICATION

Voltages and currents affecting the source shall be tested at
the source connector sockets.

" Voltages and currents affecting the acceptor shall be tested
at the acceptor connector pins.

All voltages shall be tested relative to the zero voltage refer-
ence,
5.1 Logic levels

5.1.1
- Logic 1 shall be represented by a positive voltage. Voltages
and currents are specified below in sections 5.2 and 5.3.

5.1.2

Logic 0 shall be represented by a voltage that is close to
zero. Voltages and currents are specified below in sections
5.2 and 5.3.

5.2 Signal transmitting circuits

5.2.1

The output voltage from a signal transmitting circuit in the
1 state shall be 2 + 24 and <+ 55 V. At + 2.4 V, the
output current shall be able to reach 0.4 mA.

h.2.2

The output voltage from a signal transmitting circuit in the
0 state shall be 2 0V and <+ 0.4 V. At + 0.4 V the input
current for D1 through D8, P and CA shall be able to reach
2.0 mA and for AO, SO, AC, SC and AM shal! be able to
reach 0.2 mA.

523

The output from a signal transmitting circuit shall be
arranged so that it can be short-circuited to an arbitrary
contact in the same connector without the circuit being
damaged. This shall apply regardless of the logic state of the
circuit.

5.2.4

The output from a signal transmitting circuit shall be
designed so that it can be left open without the circuit
being damaged.,

5.3 Signal receiving circuits

5.3.1

Signal receiving circuits for D1 through D8, P, CA and AM
shall interpret alt voltages ==+ 2.0 Vand <+ 6.5V as 1. At
+ 2.4 V the input current shall be < 0.4 mA.,

5.3.2

Signal receiving circuits for D1 through D8, P, CA and AM
shall interpret all voltages == 0 V and <+ 0.8 V as 0. At
+ 0.4 V the output current for D1 through D8, P and CA
shall be < 2.0 mA and for AM the output current shall be
<0 mA.

53.3 Jolloa
Signal receiving circuits for AM shall interpret an open in-
putas0,

5.3.4

Signal receiving circuits for AM shall include components
that SHERISIAMIIEIEngS: .

535

Signal receiving circuits for AQ, SO, AC and SC shall inter-
pret all voltages =+ 22Vand <+ 55V as 1.At+ 24V,
the input current shall be << 0,4 mA,

5.3.6

Signal receiving circuits for AQ, SO, AC and SC shall inter-
pret all voitages = 0 V and <+ 0.6 V as 0. At + 0.4 V the
output current shall be < 0 mA.

5.3.7

Signal receiving circuits for AQ, SO, AC and SC shall exhib-
it hysteresis 22 0.3 V. When the input voltage drops below
+ 2.2 V, the circuits shall detect changeover from 1 to O no
earlier than at + 1,9 V and no later than at + 0.6 V. When
the input voltage increases above + 0.6 V, the circuits shall
detect changeover from 0 to 1 no earlier than at + 0.9 V
and no later thanat + 2.2 V,



5.38
Signal receiving circuits for AQ, SO, AC and SC shal! inter-
pret an open input as 0.

5.3.9
Signal receiving circuits for AQ, SO, AC and SC shall con-
tain components that suppress interference.

5.3.10

The input to a signal receiving circuit shall be designed so
that it can be short-circuited to an arbitrary contact in the
same connector without the circuit being damaged.

5.3.11
The input to a signal receiving circuit shall be designed so
that it can be left open without the circuit being damaged.

6 CONNECTOR SPECIFICATION

6.1 Generat

6.1.1
The acceptor and source and the cable that joins them shall
be provided with a connector complying with this specifica-
tion.

6.1.2

The connector shall be of the M type as specified in MIL-C-
8384 or MIL-C-22857. The connector body shall be de-
signed for 18 signal contacts and 2 guiding elements.

6.1.4
The nominal diameter of the guide pins shall be 3.2 mm,

6.2 Signal positions

6.2.1
The interface signals shall be assigned positions within the
connector as shown in Fig. 4.

6.3 Acceptor connector (plug)

6.3.1

The plug shall comprise a body with pins. Plugs shall be
attached to the acceptor and to the end of the cable that
plugs into the source.

6.3.2

The guide element adjacent to A in a plug shall be a guide
socket.

The guide element adjacent to V in a plug shall be a guide
pin. :

6.4 Source connector (receptacie)

6.4.1

The receptacle shall comprise a body with sockets. Recep-
tacles shall be attached to the source and to the end of the
cable that is connected 1o the acceptor.

6.4.2
The guide elernent adjacent to A in a receptacle shall be a
guide pin.

6.1.3 + The guide element adjacent to V in a receptacle shall be a
The diameter of the signal contact pins shall be 1.6_,:3; mm, guide socket,
Plug viewed from pin side Receptacie viewed from socket side
Guide socket @ Guide pin
B A A 8
D C c D
F E E F
] H H J
L K K L
N M M N
R P P R
T S S T
v u U v
Guide pin Guide socket @
PositonfA B C D E F H J KLM NP R S T U V
Signal I S Z AQO SO AC SC aM CA -~ P D1 D2 D3 D4 Db D8 D7 D8
|

Fig. 4.
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