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1. SCOPE:

1.1 This standard describes the requirements for programmable

controllers (PC's) with greater than 64 inputs and outputs (I/0)
and greater than 1000 words of memory intended for general use
throughout Ford Motor Company which will promote:

(1) Safety to personnel.

(2) Uninterrupted production.

(3) Long life of equipment.

(4) Ease and low cost of maintenance.

1.2 This standard includes and supplements the requirements of NEMA ICS
3-304, "Programmable Controllers", and as applicable, requirements
in:

. ANSI/IEEE C€37.90.1, "Standard Surge Withstand Capability (SWC)
Tests for Protective Relays and Relay Systems"

. ICS 1-109.6, "Electrical Noise Tests" (Showering Arc)

. Ford Manufacturing Standard EL3X,
"Programmable Controllers - Applications"

. Ford Manufacturing Standard ELX, "Electronic Standards for Mass
Production Equipment and General Purpose Machine Tools"

. Ford Manufacturing Standard EX1, "Electrical Standards for Mass
Production Equipment"

1.3 Use of the word "shall" herein is understood as a requirement; the
word "should" as a recommendation.

1.4 Deviations from this Standard shall have the approval of the
requisitioning activity in writing. Any waivers granted shall apply
only to the order in question and shall not be considered as
permanent.

2. GENERAL:

2.1 The PC shall operate in compliance with this standard over a supply
voltage range of 85% to 110% of the nominal 120 VAC supply at 50/60
Hz, +/- 5%.

2.2 Current or voltage transients or electromagnetic effects SHALL NOT

cause spurious operation or affect the normal operation of the PC.
The PC shall meet or exceed the requirements of ANSI/IEEE €37.90.1
surge withstand capability and NEMA ICS 1-109.6 showering arc tests.
Protection circuitry shall fail to a safe condition.
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2.3 The PC shall operate properly in a temperature range of 0 to 60 C

(32 to 140 F) measured inside the NEMA 12 enclosure in which the PC
system will be mounted. It shall be capable of operating

continuously at 60 C without additional ventilation or active
cooling systems.

2.4 The PC shall operate properly in a humidity range of 5% to 95%
(non-condensing) per NEMA/ICS 3-304.06.01(b).

2.5 Fasteners used in maintenance operations shall be of captive
designs.

2.6 Plug-in modules shall be mechanically secured or locked in place.

The assembled system shall be designed to withstand vibration
testing of 5-10Hz at 0.2 inch displacement (peak to peak) and
10-200Hz at 1 g and endurance testing (sweep test) of 10-200Hz for
ninety minutes per axis and a dwell at resonance frequencies (10
minutes per resonance) per MIL Standard 810C and IEC 68-2-6.

2.7 Where the PC uses similar modules with unlike functions, the
modules shall be mechanically keyed to prohibit insertion in
incorrect positions or electrically interlocked to prevent
operation in an incorrect position.

3. CENTRAL PROCESSING UNIT (CPU):

3.1 In the event of a power failure, the CPU shall be capable of
retaining the status or accumulated values in its memory associated
with arithmetic operations, data files, latching states and timing
functions. Where batteries are used for memory retention, see 3.8.

3.2 PC Functions.

3.2.1 The CPU shall offer a minimum function menu consisting of
ladder programming including:

a) Basic Relay

b) "Latching" or "Retentive" Relay
c) Retentive Timing

d) Non-retentive Timing

e) Incremental Counting

3.2.2 The basic instruction set should be capable of providing
number comparisons, four (4) digit arithmetic operationms,
decremental counting, shift registers, block operations,
intelligent inputs and outputs (I/0) such as thermocouple and
ASCII, immediate I1/0, PID, subroutine, skip and real time
clock.
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3.2.3 The PC should be capable of communication with peer level PC's

and host or master PC's, or computers via an RS-232-C
interface port or similar data port. These data ports shall be
separate from any required by a local hand-held or built-in
data access panel or the programming devices.

3.2.4 The logic line shall accept a minimum of seven (7) elements in
series and a minimum of four (4) in parallel.

3.2.5 Program saving to a remote device shall default to include the
entire control program memory.

3.2.6 Programming instructions for the smallest controllers should
be a subset of the largest for full upward compatibility.

3.3 The PC shall not increment/decrement counters nor otherwise cause

false movement or change in retained data when the power is turned
on or off.

3.4 The PC manufacturer shall be responsible for providing adequate
Self-Diagnostic routines to insure the safe and reliable operation
of the entire system (PC and I/0). Upon fault detection, output
devices shall be capable of being selected to be de-energized or
held in last state (necessary in PID or analog control).

3.5 Status indicating lights on the CPU shall verify normal operation.
Typical indications are: AC and DC power, processor cycling, parity
error, memory fault, memory support battery low, processor fault,

power supply fault, transient suppressor circuitry fault and I/0
fault.

3.6 Error Detection and Fault Isolation (EDFI) shall be integral and -
shall localize faults to the lowest modular (plug-in) level.

3.7 Local fault annunciation via lights, and program accessible status
bits shall be available.

3.8 BATTERIES:

3.8.1 Where a battery is required to retain the PC memory, an
internal contact or output, operating as part of the CPU and
an indicating light, shall be available to indicate that the
memory support battery is low.

3.8.2 Where a battery is required to retain PC memory, it shall be
replaceable without loss of memory (with power on). The

battery shall be a readily available, long life (90 day
minimum) type.
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