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WARRANTY

SELLER warrants to the original BUYER only that the products will be free
from defects in material or workmanship for the following periods, whichever
is applicable: (i) Software and firmware products, thirty (30) days from
date of shipment; (ii) Punch mechanism products, ninety (90) days from
date of shipment; (iii) All other paper tape products, one (1) year from
date of shipment; and (iv) All other products ninety (90) days from date of
shipment. Any product, or part thereof, which under normal operating conditions
proves defective in material or workmanship within the time period applicable
to such product, as determined by an inspection by SELLER, will be repaired or
replaced, at SELLER'S option, free of charge provided BUYER: (i) Promptly
notifies SELLER of the defect; (ii) Returns the defective product to SELLER,
transportation prepaid; and (iii) Establishes that the product has been
properly installed, maintained, and operated in accordance with SELLER'S
instructions or the dinstructions contained in its operations or maintenance
manuals and within the limits of normal usage. SELLER'S warranty as to soft-
ware and firmware shall be void and of no effect if changes or additions have
been made to the software or firmware (or if the software or firmware has been
adapted by the BUYER) to servea function not within the system specifications
of SELLER. '

All replacement products, or parts thereof furnished under this warranty,
will be invoiced in the usual manner and adjustments will be made after the
product, or part thereof, claimed to be defective has been returned to and
inspected at SELLER'S plant. Replacement products, or parts thereof, fur-
nished under this warranty shall be F.0.B. BUYER'S plant, and SELLER shall
not be responsible for installation costs. (For all international transac-
tions, replacement products shall be furnished F. O. B. SELLER'S plant and
BUYER shall be responsible for all customs and brokerage fees.) BUYER shall
be liable for all freight, inspection and handling costs if such product or
such parts do not prove to be defective. In no event will any claim for
labor or incidental or consequential damages be allowed for removing or re-
placing a defective product. No warranty is made as to any product or part
which has been subject to misuse, abuse, accidents, or alteration, or to
improper or negligent use, maintenance, storage, transportation or handling.

The liability of SELLER under this warranty, or for any loss or damage to the
products whether the claim is based on contract or negligence, shall not in
any case exceed the purchase price of the products and upon the expiration of
the warranty period all such liability shall terminate. The foregoing shall
constitute the exclusive remedy of BUYER and the exclusive liability of SELLER.

The terms of this warranty do not in any way extend to any product which was
not manufactured by SELLER or an affiliate of SELLER.

This warranty shall be void, and SELLER shall not be liable for any breach
of warranty, if the product or parts shall have been repaired or altered by
persons other than SELLER, unless expressly authorized by SELLER in writing.



THE FOREGOING WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL OTHER WARRANTIES
EXPRESSED OR IMPLIED. ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED BY SELLER AND ARE EXCLUDED
FROM THIS AGREEMENT. SELLER SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTTAL DAMAGES RESULTING FROM ANY BREACH OF WARRANTY.

LIMITATION OF LIABILITY. BUYER'S EXCLUSIVE REMEDY FOR BREACH OF WARRANTY
SHALL BE REPAIR OR REPLACEMENT OF DEFECTIVE PRODUCTS: provided, if the pro-
ducts are incapable of being repaired or replaced, BUYER'S exclusive remedy
shall be money damages, but such damages shall not exceed the purchase price
of the products.

Any claim for breach of SELLER'S warranty must be in writing addressed to
SELLER and must set forth the alleged defect in sufficient detail to permit
its easy didentification by SELLER. All breach of warranty claims must be
made within thirty (30) days after expiration of the warranty period which is
applicable to the defective product. The applicable time periods are set
forth in the above warranty term. Any breach of warranty claim not timely
made will not be honored by SELLER and will be of no force and effect.

On any claim of any kind, including negligence, SELLER'S liability for any
loss or damage arising out of, or from the design, manufacture, sale, deliv-
ery, resale, installation, technical direction of installation, dinspection,
repair, operation or use of any products shall be in no case (except as pro-
vided in the term entitled Patent Indemnity) exceed the purchase price allo-
cable to the products.

IN NO EVENT, WHETHER AS A RESULT OF BREACH OF CONTRACT OR WARRANTY OR
ALLEGED NEGLIGENCE, SHALL SELLER BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES, INCLUDING, BUT NOT LIMITED TO, LOSS OF PROFITS OR REVENUE, LOSS OF
USE OF THE EQUIPMENT OR ANY ASSOCIATED EQUIPMENT, COST OF CAPITAL, COST OF
SUBSTITUTE EQUIPMENT, FACILITIES OR SERVICES, DOWNTIME COSTS, OR CLAIMS OF
CUSTOMERS OF BUYER FOR SUCH DAMAGES.

PATENT INDEMNITY. SELLER retains for itself any and all property rights in
and to all designs, inventions and improvements pertaining to any products
and to all patents, trademarks, copyrights and related industrial property
rights arising out of the work done in connection therewith. BUYER expressly
agrees that it will not assert any rights to property rights retained herein
by SELLER.



FOR YOUR SAFETY

Before undertaking any maintenance procedure, whether it be a specific trouble-
shooting or maintenance procedure described herein or an exploratory procedure

aimed at determining whether there has been a malfunction, read the applicable

section of this manual and note carefully the and

'vévAvlvlvTIONv } contained therein. WARNING

The equipment described in this manual contains voltages hazardous to human life
and safety and may contain mechanical components capable of inflicting personal
injury. The cautionary and warning notes are included in this manual to alert
operator and maintenance personnel to the electrical and mechanical hazards and

thus prevent personal injury and damage to equipment.

CAUTION |

This equipment generates, uses and radiates radio frequency energy and if not
installed and used in accordance with the instruction manual, (shielded inter-
face cabling recommended) may cause radio communications interference. It has
been tested and found to comply with the limits for a Class A computing device
pursuant to Subpart J of Part 15 or FCC Rules, which are designed to brovide
reasonable protection against such interference when operated in a commercial
environment. Operation of this equipment in a residential area is likely to
cause interference, in which case the user, at his own expense, will be re-

quired to take whatever measures may be required to correct this interference.

CopyrightO 1984 by REMEX, a division or EX-CELL-O
Corporation. Printed in the United States of
America. All rights reserved. This book or parts
thereof may not be reproduced in any form without

permission of the publishers.






TABLE OF CONTENTS

SECTION 1 G IPT PAGE
1.1 SCOPE . i ittt ittt ittt ettt 1-1
1.2 EQUIPMENT DESCRIPTION ........cc00.. 1-1

SECTION II 2 INSTALLATION
2.1 UNPACKING . ...ttt itteneeeannnsennann 2-1
2.2 INSPECTION ...ttt ettt tneeanesanaas 2-1
2.3 EQUIPMENT MOUNTING .....¢cteettieenas 2-1
2.4 POWER ......cttvveennnnnas e e et e 2-1
2.5 INTERNAL CONTROLS ......cco0euu cee. 2-4

SECTION 111 INTERFACE — REMEX COMPATIBLE PARALLEL 1/0
3.1 DESCRIPTION ... ...ttt iennnnnons 3-1
3.2 INTERFACE CABLE ........¢ 0ttt ieennns 3-1
3.3 SIGNAL AND STEP TIMING ..........¢... 3-8
3.4 SLEW TIMING .......¢ciitteeennennsaos 3-10
3.5 TURN AROUND TIME (Step or Slew) 3-11
3.6 REWIND (External) .......cettieceannn 3-12
3.7 REWIND (Front Panel) ............... 3-13
3.8 FRONT PANEL REWIND (Autostop) ...... 3-13
3.9 FRONT PANEL REWIND (Manual) ..... cee  3-14

SECTION IV @ INTERFACE - EECO COMPATIBLE PARALLEL 1/0
4.1 DESCRIPTION ... ...ttt ttnnsnannnsns 4-1
4.2 INTERFACE CABLE ....... ...ttt unenes 4-1
4.3 LOGIC LEVELS ...ttt ieetnoennos . 4-6
4.4 SIGNAL TIMING . ...ttt enonnnnanns 4-11
4.5 STEP TIMING ........iitttettneennns 4-11
4.6 SLEW TIMING ... ittt it eeessnnannas 4-13
4.7 TURN AROUND TIME (Step or Slew) 4-14
4.8 REWIND (External) ..........cccceu. 4-15
4.9 REWIND (Front Panel) .............. 4-16
4.10 FRONT PANEL REWIND (Autostop) . 4-16
4.11 FRONT PANEL REWIND (Manual) ....... 4-17

112670-126D i



0
5
-3
O
=
<

NOYOh WN

N -

NNNNSNNSNNOOAOPORO OO IR WWWWN -
ey

Ut oot u

NN NN

[g > WK e

w N

PR bR WwN -

PP RNRNDPRIITNNTITONNNRAIONONONON N
B PP WWLBWWWWWWNE P
P WN =

N -

112670-126D

1 CE — SERIAL 1/0

DESCRIPTION .......
INTERFACE CABLE ...

oooooooooooooooo

oooooooooooooooo

ELECTRICAL CHARACTERISTICS ........

Parameters ......

----------------

Logic State Definition ..........

Transition Region
SERIAL WORD FORMAT
SIGNAL DEFINITIONS

Signal Ground ...

Request To Send .

oooooooooooooooo

----------------

................

oooooooooooooooo

Data Terminal Ready .............

Data Set Ready ..
Receive Data ....
Transmit Data ...
Protective Ground
CURRENT LOOP ......

oooooooooooooooo

................

---------------

................

Electrical Requirements .........
Signal Definitions ..............

PROTOCOL ..........
Level I Protocol

oooooooooooooooo

Communication Control .........

Level II Protocol

Communication Control Char.

Data Protocol .

oooooooooooooooo

Data Transmission .............
Receiving End (NC) ............

OPERATION

FRONT PANEL SWITCHES ...............

PWr ......c.i....
Load ............
Rewind ..........

.................

-----------------

-----------------

FRONT PANEL INDICATORS .............

OPERATOR FUNCTIONS

ooooooooooooooooo

Loading the Reader (Spools) ......
Loading the Reader (Strip or Loop)

Changing Modes ..
Tape Rewind Right

Correcting Broken Tape Condition

-----------------

or Left ........

Tape Not Present ...............

Reader Only Operation ..........

Spooler Only Operation .........

INTERNAL SWITCH SETTINGS ...........

Switch 81 ..... ... i,

I/0 Switches ............. ... ...
ii

:

| L L L

|
= PR O WOONNNNOTOONOORANWN TWL PP W

[« =N )

mmwmmu‘mwmmmwt{lmmmwmwmwwmmwm

(e )]
UL L

| Lo
NP RO RRT VBN UNNNNN R =



SECTION VII

- WN e

NN NN NNSNNNNNNNNNNNSN
NNV NDNDNNDNDDNDIDNDNDNON N
O8N EHL WNDNNDNNE R ==

E

(Us JV« JRVa Qe JRVe JETo RRUo IRV Y Ve )
BB WNNNNND
W N =

[oey
(=]
-

112670-126D

THEORY OF OPERATION

GENERAL . ...... .0t eanan.
FUNCTIONAL DESCRIPTION ......

CPU Board ........cocuvevun.
Program Memory ..........
Address Latch ...........
Decoder ........oieuauenn

IO Board ........cocueenn
Remex Parallel ..........
EECO Parallel ...........
Serial I/0 ..............

Stepper Motor .............

Servo (Reel) ........ .00

Readhead ........... 0000t

Analog-to-Digital Converter

Minus Five Volt Regulator .

Front Panel ...............

Non-Volatile Memory .......

Power Supply ..............

REPLACEMENT PARTS

FACTORY REPAIR INFORMATION

MAINTENANCE

GENERAL ..........0c0teunenn
PREVENTIVE MAINTENANCE ....
Cleaning ............0...
Periodic Inspection .....
Calibration .............
DIAGNOSTICS ........ciuuuun.
ADJUSTMENTS ............ oo
Equipment Required ......
Servo PCB Adjustment ....

SCHEMATIC DRAWINGS

GENERAL ..........ciivunen..

iii

------

......

......

------

......

aaaaaa

oooooo

oooooo

oooooo

oooooo

o« e 0

.....

.....

-----

.....

ooooo

......

:

|
R P OO VNN

N NNSNSNNNNNNNNNNNNNSN
I |

O WO W YWY OWWOWOY
[}
WWWNNNE

10-1



E

(R T T T T A T U T T T T T TR TR N B |
- O

L T R T T T T I N T O N T T T A O S I
NRWONRPNRRROONONRWNRRRPREROONOAPRPWNRRESOONOUIBWUNR WBNREN RS
- O WO

xoso\w\nummmwwmwmwmwmwphphp,clr-pbbhp»»wwwwwwwwwwwwwn.pp

112670-126D

LIST OF ILLUSTRATIONS

DESCRIPTION

RRS900X TAPE READER/SPOOLER ...........
FAMILY DRAWING ... ...ttt tieeennnonnns
OUTLINE & DIMENSIONS ....... c et e e ‘o
POWER CONNECTOR ASSEMBLY ..............
INTERNAL CONTROLS & ASSEMBLIES ........
GROUND SHORTING SCREW ......c000eecaasn
RECOMMENDED CUSTOMER INTERFACE CIRCUIT
RECOMMENDED INTERFACE TIMING DIAGRAM
CPU SWITCH SETTINGS ......... Ce et e e
STEP TIMING AT 200 CPS .....cecvteeancns
STEP TIMING AT 400 CPS ... . ¢t envecances
SLEW TIMING ......¢ettteeeeconsonsenoos
TURN AROUND TIME .. ... ...ttt eeraannss
REWIND (External) .......citeeiveennnnns
REWIND (Autostop) .........c.ciiiian..
REWIND (Manual) .. ...ttt ereecenas
GROUND SHORTING SCREW ........c000004..
RECOMMENDED CUSTOMER INTERFACE CIRCUIT
RECOMMENDED INTERFACE TIMING DIAGRAM
CPU SWITCH SETTINGS ......¢cteeeeereass
I/70 SWITCH SETTINGS (S1) ..... c et
I/70 SWITCH SETTINGS (S2) ......civveeun
STEP TIMING AT 200 CPS .....cceveceaneon
STEP TIMING AT 400 CPS .......... e e
SLEW TIMING ......¢cttteeteeeensssnanss
TURN AROUND TIME ... .. i it eeeeennnaann
REWIND (External)..........cii ittt ennnn
REWIND (Autostop).......c.cii v enenns
REWIND (Manual) ........cciereeennnnnns
25-PIN CONNECTOR .. ... et vereeeenoannnns
GROUND SHORTING SCREW . ......¢ccoeueeun
EQUIVALENT CIRCUIT ... ..ttt enenconnnnss
CIRCUIT VOLTAGE LEVELS ......¢.¢0c0taaa.
CURRENT LOOP INTERCONNECTOR DIAGRAM
LEVEL I PROTOCOL .......¢itiiitnnnconaan
LEVEL II PROTOCOL ......¢etieuenns e e
CPU SWITCH SETTINGS ......¢cteeeeencans
BAUD RATE SWITCH SETTINGS (S1) ........
DATA CONFIGURATION SWITCH SETTINGS (S2)
I/0 SWITCH SETTINGS (S3) .........cc...
FRONT PANEL CONTROLS AND INDICATORS
REWIND FUNCTION . ...ttt ittt teenennonnas
TAPE READER BLOCK DIAGRAM (Remex) .....
TAPE READER BLOCK DIAGRAM (EECO) ......
TAPE READER BLOCK DIAGRAM (Serial 1/0)
SERVO PCB TEST POINTS ......¢ccovvteenvnn
READER ASSEMBLIES .....¢tcetveeaetnocnas

iv

-

11 U
W ONPNWNDLWLUNO -

wTwawwWNNNHH
|
[
o

|
fues
[ary

3-12
3-13
3-14



E

GOV LEEDWWWER R
l
PR O WDNNR W RN

112670-126D

LIST OF TABLES

DESCRIPTION

EQUIPMENT PART NUMBER .................
SPECIFICATIONS . ... ... ittt nnneas
CONNECTOR PIN LIST .......coctuiennnaean
LOGIC LEVELS .............. S e e e
INPUT/OUTPUT SIGNALS ..........cu00tenns
CONNECTOR PIN LIST ............. e saaa
LOGIC LEVELS ... ...ttt ienennnnsennns
INPUT/OUTPUT SIGNALS ..... Ce i e
CONNECTOR PIN LIST .....ciiiiiiernnnnas
RS-232C FUNCTIONS AND READER APPL. ....
ASCII CHARACTER SET .......ct0veueanass
REPLACEMENT PARTS .........c¢cctiienenees
DIAGNOSTIC INDICATIONS .........00uuues

:

VOV D PWWWFE

| N NN N RO NN N D N N B B |

WHRrNRWOARANOON WN
-






SECTION I

GENERAL DESCRIPTION

1.1 SCOPE

This manual contains operation and maintenance information for
all versions of the RR-900X Microprocessor Based Punched Tape
Reader (reader) and the RRS900X Microprocessor Based Punched Tape
Reader/Spooler (reader/spooler).

1.2 EQUIPMENT DESCRIPTION

The Microprocessor Based Punched Tape Reader (Figure 1-1) con-
verts information from hole patterns in either spooled or strip
(loose) punched tape to electrical signals. These signals are
stored in a buffer memory under microprocessor control until
needed for control of user equipment. Data is requested and
transmitted from memory via an INPUT/OUTPUT interface to the
requesting equipment. When the active buffer is depleted, tape
is advanced to replenish the memory and the cycle is repeated.

Front Panel controls consist of LOAD, REWIND and POWER switches.
The readhead contains a low-current, visible LED light source,
phototransistor sensing elements, a stepper motor and drive
sprocket. In the reader/spooler version, tape spools are driven
by direct current spooler motors mounted on the front panel.
Only one motor (stepper or spooler) is operational during any
given operation. This feature results in low power consumption.

Figure 1-1. RRS900X Tape Reader/Spooler.

112670-126D 1=1



Data conversion control and power logic circuits are contained on
three modular printed circuit boards:

1. A__CPU Board contains power supply, stepper motor
drive, microprocessor and memory circuits.

interface between
It also contains

2. An_INPUT/QUTPUT Board provides an
the CPU board and user equipment.
switches for setting logic levels.

3. A SERVO Board controls the spool mode drive motors.
Two potentiometers adjust motor speed.

The reader may be configured in one of several versions. The
rear chassis nameplate identifies the reader version when factory
shipped.

Table 1-1. Equipment Part Number
P/N Configuration I/0 Type
830990-100 Reader Only EECO Parallel
830990-150 Reader/Spooler EECO Parallel
830990~-160 Reader/Spooler EECO Parallel
8 374" Panel
830990-200 Reader Only REMEX Parallel
830990-250 Reader/Spooler REMEX Parallel
830990-260 Reader/Spooler REMEX Parallel
8 3/4" Panel
830990-300 Reader Only Serial RS232C
830990-350 Reader/Spooler Serial RS232C
830990-360 Reader/Spooler Serial RS232C
8 3/4" Panel
1-2

112670-126D




Table 1-2. Specifications

Characteristics Specifications

Speed Read Speed (switch selectable):

201 characters per second maximum, or

402 characters per second maximum

NOTE: 250 characters per second maximum
in LOOP mode

Rewind Speed 1/0:
402 characters per second maximum

Front Panel:
1000 characters per second typical (varies
with amount of tape on reel)

Dimensions Eront Panel Width:

19.00 inches (48.26 centimeters) maximum

5.25 inches (13.34 centimeters)

or
8.72 inches (22.15 centimeters) maximum

Depth (front to rear panel):
7.10 inches (18.03 centimeters) maximum

Protrusion Readhead:

2.20 inches (5.58 centimeters) maximum

Hub:

2.18 inches (5.54 centimeters) maximum

Weight 17 pounds (7.71 kilograms)

Finish Front Panel:
Lexan overlay on aluminum base

Chassis:
Clear chemical film on aluminum

112670-126D 1-3




Table 1-2. Specifications (Continued)

Characteristics

Specifications

Tape

M ial: »
Paper, aluminum-Mylar, paper-Mylar or
Mylar-aluminum

Thickness:
Up to 0.0045 inches (0.1143 millimeters)

Tolerance:
Tape punched per EIA Standard RS-277-A,
ECMA, ANSI, or ISO

1.000 + 0.003 inches (25.400 + 0.076 mil-~-

limeters) standard 8 track plus sprocket

Line Input Voltage

Card Range
Position (47-63Hz
100 95-115
120 105-130
220 190-230
240 210-260

Power

Consumption:
80 watts maximum. (50 watts typical)

Peak Inrush Current:
9 amperes at 115 VAC

Fusing:
a. 1.5 ampere fuse, slo-blo at 115VAC
b. 0.75 ampere fuse, slo-blo at 230VAC

Power Cord

3 conductor detachable cord, Switchcraft
P/N P-2392 REMEX P/N 708000-110.

Input/Output
Connector

See paragraph 3.1, 4.1 & 5.1

Environment

Temperature:
Operating: 0 to +600 C

Non-operating: =20 to +1000 C

0 to 95% Relative humidity, non-condensing

112670-126D




Table 1-2. Specifications (Continued)

Characteristics

Specifications
m
Altitude Operating: 0 to 10,000 ft. (0 to 3048
meters) ,
Non-operating: O to 15,000 ft. (0 to 4572
meters)
Vibration Mil STD 810C
Category G
Procedure X
Shock Mil STD 202
Method 213
Condition K
11 milliseconds, 1/2 sine
Isolation Chassis to Signal Ground:

£ 0.1 ohm with shorting screw installed.

100-500 ohm nominal without shorting screw
installed. This low resistance is due to
the readhead switch installed on a conduc-
tive readhead.

112670-126D
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SECTION I1

INSTALLATION

2.1 UNPACKING

Remove reader from shipping container. Remove packaging material
from reader. Check to see that no parts are left in container.

2.2 INSPECTION

After unpacking, carefully inspect the reader for any loose or
missing hardware. Check for foreign material in the chassis or
readhead. Inspect for shipping damage. Clear away any foreign
material and repair or replace any defective hardware or electri-
cal components before attempting to operate the reader.

2.3 EQUIPMENT MOUNTING
The reader is provided with mounting holes for installation in a

standard 19-inch RETMA equipment rack. Refer to Figure 2-1 for
reader outline dimensions and space requirements.

2.4 POWER

See Table 1-1 and Figure 2-2.

WARNING

To insure safe and proper grounding of the
reader, make sure the power line has a third-
wire ground.

| CAUTION

Before applying power to the unit, make cer-
tain that the power connector PC CARD is set
up for the correct voltage (see Figure 2-2).
To remove PC CARD from equipment, insert a
pointed instrument into hole in card and pry
out. Do not use pliers as this may damage the
"card. Also, verify that the correct fuse is
installed.

112670-126D 2-1
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PC CARD :
A. COVER CLOSED 8. COVER opgN  FUSE EJECTOR

C. FUSE REMOVAL

A A
c> r—-__ rjg)r] FACTORY

s 100 006 120 0We |->=tme

\ o | o

USE IF LINE VOLTAGE USE IF LINE VOLTAGE IS
IS 95 TO 115 VOLTS 105 TO 130 VOLTS

: '
) £ o
s 220 00] 240 7]

o] | O™

USE IF LINE VOLTAGE IS USE IF LINE VOLTAGE IS
IS 190 TO 230 VOLTS IS 210 TO 260 VOLTS

MMC 801 PC CARD POSITIONS. TOP VIEWS.

(ARROWS POINT TOWARD DIRECTION OF INSERTION INTO COINNECTOR ASSEMBLY) .

Figure 2-2. Power Connector Assembly.
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Electrical power for the reader is selected from four 1line

potentials:
100, 120, 220, 240 VAC
Choose the fuse value according to the input voltage used:

100 to 120 VAC use 1.5 Amp slo-blo fuse
220 to 240 VAC use 0.75 Amp slo-blo fuse

2.5 INTERNAL CONTROLS

Prior to placing the reader into operation, the internal

wind and logic level switches must be set to provide the
signals and results. Figure 2-3 shows the locations of
important internal controls and assemblies. See Sections

or V for switch setting information.

input

search/
desired
all the

II1,

v

Figure 2-3. Internal Controls and Assemblies.
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SECTION III

INTERFACE - REMEX COMPATIBLE PARALLEL I/0

3.1 DESCRIPTION

The REMEX parallel I/0 is designed to simulate the interface of
the following REMEX models:

RRS7300BEX/7660/DRB
RR-7155BA1/660
RRS7155BA1/660/G-A & D-A

Interface is provided through the DB25P connector on the rear of
the reader.

3.2 INTERFACE CABLE

To interface with other equipment, provide an appropriate cable
using size 22AWG wire of necessary length not to exceed 10 feet.
For noise immunity, use twisted pair and terminate both ends of
the cable to the ground points. For maximum noise immunity and
minimum high frequency radiation, the cable should have an over-
all shield grounded to I/0 connector pin 25.

NOTE

Signal ground and chassis ground are internal-
ly connected for maximum reader immunity to
power line transient voltages. Users wishing
to employ single-point grounding in their sys-
tem can disconnect signal ground from chassis
ground by removing the shorting screw (Figure
3-1). With the internal ground connection
removed, it is especially important that chas-
sis ground and system ground be externally
connected by a low impedance at high frequen-
cies; otherwise power 1line transients may
develop chassis voltage disturbances suffi-
cient to cause system malfunction. (See Table
1-2).
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CPU BOARD

@ @ "

_ MOUNTING

o SCREW
e (5 PLACES)
MMC 802

GROUND SHORTING SCREW

Figure 3-1. Ground Shorting Screw.

Table 3-1. Connector Pin List

Pin| Signal Name Signal Function

1 Data Track 1 Output

2 Data Track 2 Output

3 Data Track 3 Output Levels

4 Data Track 4 Output Determined
5 Data Track 5 Output by Mode Select
6 Data Track 6 Output Inputs

7 Data Track 7 Output

8 Data Track 8 Output

9 Data Ready (DR) Output

10 Data Mode Select Input

11 Signal Ground Signal Ground

12 Signal Ground Signal Ground

13 Signal Ground Signal Ground

14 System Ready (SYSRDY) Output

15 External Inhibit (XINH) Input (Not Implemented)
16 Drive Right (DR) Input

17 Drive Left (DL) Input

18 High Speed Enable (HISPD) |Input (Not Required)

19 Sparex Spare

20 Rewind Right External (WR) |{Input

21 Rewind Left External (WL) |Input

22 Winding (WDG)x*x Output (Not Implemented)
23 +5 VDC at 200 milliamps Power

24 Signal Ground Signal Ground

25 | Chassis Ground Chassis Ground

* ~ +12V at 100 mA on 7155 Model
* % ~-12V at 100 mA on 7155 Model
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MUST BE INSTALLED

I-t—m FEET MAXIMUM—&!
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0.001pF
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] | l ' +5Y
b | |
| l | 10K
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| 2200
P— 1 ~
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2 I
! 2 I ! ! ! 0.001pF | —_—2
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;B | | } | | — 07
T T v 1 2200 1/8 74L5240
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DATA TRACK*8 ! } ! ! MA- r > =05 |
g
l I l I 0.001pF
*POLARITIES SHOWN 24 1 | l _T_
CORRESPOND TG 1/0 1 1 f 1 — -
MODE 6. L || | I ___l po
LS-_J{CABLE SH,ELD‘/SH NOTE: CHASSIS GND _CUSTOMER INTERFACE

DIRECTOR
(REMEX 1/0 MODE 6)

MMC 803

Figure 3-2.
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Recommended Customer Interface Circuit.
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DRIVE RIGHT
OR DRIVE LEFT

4

HANDSHAKE
MODE

READY U DATA VALID

USER DECIDES USER DECIDES
TO sTOP TO STOP

¢
USER DECIDES
TO CONTINUE

14SEC(MIN)

e 3
— F-zpssc-* — _.I  @— 350uSEC(MAX)
——‘ l-—l SEC(MIN) —i350 ssc'(MAx)I.._
. Opgﬁflmﬂi
DRIVE RIGHT
OR DRIVE LEFT ) .
STEP $ —
MODE
' DATA VALID-o K‘
READY DATA
’—-———— 7 @
R4
i V3
w o l@— USER DECIDES
DRIVE RIGHT
OR DRIVE LEFT TO STOP
SLEW — 6 18y SEC —
MODE
DATA VALID-
READY DATA
re—218pSEC — [<4— 350uSEC(MAX)
-—-4 607pSEC woLe
ALL MODES< DATS LINES DATA VALID NO HOLE DATA VALID
1 £ { §

NOTES:

MMC 804

ALL VALUES TYPICAL EXCEPT WHERE
NOTED.

TIMING IS FOR 400CPS. FOR 200CPS
TIMING, REFER TO VALUES ON APPRO-
PRIATE DRAWING.

*IF THIS VALUE OF 350uSEC IS

EXCEEDED, THE READER WILL SLOW
DOWN TO LESS THAN 400CPS.

®XINCLUDES FILTER DELAYS OF BOTH

READER AND CUSTOMER INTERFACE.

Figure 3-3. Recommended Interface Timing Diagram.
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Table 3-2, Logic Levels
| Input/ Max.
Output Level Voltage Range Current
Input +5V +2.0 to +5.2 VDC 40.0 uA
Input ov 0.0 to +0.8 VDC -0.7 mA
Output +5V +2.4 to +5.2 VDC —-2.6 mA
Output oV 0.0 to +0.4 VDC - 12.0 mA
Table 3-3. Input/Output S8ignals
Signal Level Definition
Mode Mode
5 6
Data Track +5V ov Hole Condition
(1-8) oV +5V No-Hole Condition
Data Ready +5V ov Data is available and valid
ov +5V Data is not available
Either Mode
oV Reader is ready to receive
System Ready commands
+5V Reader will not accept input
command
Drive Right (-DR) ov Pulse or level commands
or reader to output data
Drive Left (-DL) +5V Stops the output of data in
the read mode
Rewind Right (-WR) ov Command to output data at
400 cps (. 200 cps in
or loop mode)
Rewind Left (-WL) +5V Stops the output of data in
the rewind mode
ov Specifies mode S5 output
levels for DATA and DATA
READY
Data Mode Select
+5V Specifies mode 6 output
levels for DATA and DATA
READY
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CPU ASSEMBLY
"0” II1l|
200 400
s1 ,
e LDL LDR
\ PRESET
POSITIONS
IIO'I lllll
200 11| 400
LpL {E—_T—|LDR
s1
READ
RATE sH(1)
200CPS 0
[ PRESET —#  400CPS 1 )
lloll lll!l
200 |—11| 400
LDL {CTJ|LDR
s1
MMC 805 LOAD DIRECTION s1(2)
PRESET  —»  RIGHT 1 ]
LEFT 0

Figure 3-4. CPU Switch Settings.
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3.3 SIGNAL AND STEP TIMING

(A1l signal name polarities shown correspond to I/0 mode 6). A
single DR or DL pulse causes the reader to output one character
frame. Figure 3-5 shows the timing relationships between the

control signals involved.

- 4 .8MSEC (MAX) L

—o |[@—600NANOSEC(MIN)

—a] 750uSEC | g—

/ ) (MAX)

o 4:180:S§CiMIN;* -

— |<-1,Jssc DATA NOT READY
DATA READY
(DR)

| DATA READY
- 1. 214MSEC —}

NO HOLE — e— 436)SEC
DATA

oL DATA VALID

NOTE: MODE 6 SHOWN.
VALUES TYPICAL EXCEPT WHERE NOTED.
MMC 806 *THESE VALUES WILL BE EXTENDED FOR THOSE CONDITIONS WHERE
THE INTERNAL CHARACTER BUFFER IS EMPTY. IN THIS CASE THE

NEXT CHARACTER OUTPUT TIMING WILL BE DETERMINED BY THE
ARRIVAL OF THE TAPE AT THE NEXT CHARACTER,

Figure 3-5. Step Timing at 200 CPS,
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~e [4—600NANOSEC(MIN)

2.4MSEC(MAX)*

—o 350PSEC |g—

/ {MAX)
2.090MSEC(MIN)*
pe- Z.9 '1T—Mss'c'§MAx} ’ﬁ

— "lpSEC DATA NOT READY
DATA READY
(BR)

| DATA READY
- 607pSEC -9

NO HOLE —» ps— 218pSEC
DATA

voLE DATA VALID
MMC 807

NOTE: MODE 6 SHOWN.

VALUES TYPICAL EXCEPT WHERE NOTED.

*THESE VALUES WILL BE EXTENDED FOR THOSE CONDITIONS WHERE

THE INTERNAL CHARACTER BUFFER IS EMPTY,
NEXT CHARACTER OUTPUT TIMING WILL BE DETERMINED BY THE

ARRIVAL OF THE TAPE AT THE NEXT CHARACTER.

Figure 3-6.

112670-126D

Step Timing at 400 CPS.
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3.4 SLEW TIMING

A DR or DL signal causes the reader to output data continuously.
relationships between the control

Figure 3-7

shows

signals involved.

PRIVE_RIGHT
og_ﬁ%TTi:E%?T
(DR oR BL)

the timing

2.090MSEC(MIN)*

2.919MSEC(MAX

—_—

STOP ON CHARACTER
350 pSEC(MAX)— -

@6 18uSEC —ta— 1. 872MSECY ————»}

_ ] [ 1pSEC DATA NOT READY
BATA READY
(DR)
DATA READY
—{607psEC|e—
NO HOLE — a—218pSEC
OATA DATA VALID DATA VALID
HOLE
MMC 808

NOTE:

112670-126D

ALL VALUES TYPICAL EXCEPT WHERE NOTED.

*THESE VALUES WILL BE EXTENDED FOR THOSE CONDITIONS WHERE
THE INTERNAL CHARACTER BUFFER IS EMPTY. IN THIS CASE THE
NEXT CHARACTER QUTPUT TIMING WILL BE DETERMINED BY THE
ARRIVAL OF THE TAPE AT THE NEXT CHARACTER.

MODE 6 SHOWN.

Figure 3-7. Slew Timing.
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3.5

TURN_AROUND TIME (STEP OR SLEW)

On a turn around, one character is output in the reverse direc-

tion with the normal timing for step or slew.

ters

tape.

mode

DRIVE RIGHT
(BR)

DRIVE LEFT

0
|

—
O
i

e

DATA READY
(DR)

DATA
MMC 809

are output as

The time to reposition (t)

Additional charac-

soon as the tape reader can reposition the

and 200 milliseconds (maximum) for

0 NANOSEC(MIN)—a»

2.090MSEC (MIN
"’2.§Tgnszc{ﬁii§“T4°°°PS"'
-.—%f%%%%%%%%ﬁ%%}Arzoocpsiﬂ

ot

: —.-l lﬂ-—luSEC(MAX)

loop mode.

et

L8
b )

NO HOLE

is 2 seconds (maximum) for reel

DATA READY

/ &

HOLE

DATA VALID

PR

DATA VALID

- &
4 J

DATA VALID

Figure 3-8.

112670-126D

NOTE: MODE 6 SHOWN

Turn Around Time.



3.6 REWIND (External)

Data is output at a maximum rate of 400 characters per second in
response to a rewind command.

REWIND RIGHT
OR N
(WR OR WL)

—~C

STOP ON CHARACTER
350uSEC (MAX)
2.090MSEC6MINI* 618uSEC 1.872MSEC ~——am{
}'-IPSEC DATA NOT READY
ATA READ
DR)

DATA READY

NO HOLE —218uSEC
DATA DATA VALID DATA VALID
HOLE
NOTE: ALL VALUES TYPICAL EXCEPT WHERE NOTED.
MMC 810 THESE VALUES WILL BE EXTENDED FOR THOSE CONDITIONS WHERE

112670-126D

THE INTERNAL CHARACTER BUFFER IS EMPTY. 1IN THIS CASE THE
NEXT CHARACTER OUTPUT TIMING WILL BE DETERMINED BY THE
ARRIVAL OF THE TAPE AT THE NEXT CHARACTER.

MODE 6 SHOWN

Figure 3-9. Rewind (External)



3.7 REWIND (Front Panel)

Momentary (less than 50 milliseconds) actuation of the front pan-
el rewind switch causes the tape reader to enter the high speed

wind mode. Actuation of the switch in the direction toward the
load point causes the reader to wind until the load point is ap-
proached. The reader slows down and then stops when the 1load

point is reached. The READER READY signal is used to indicate
that the reader is busy during rewind and will not accept an ex-—
ternal command.

3.8 FRONT PANEL REWIND (Autostop)

Momentary actuation of the front panel rewind switch toward the
load point causes the reader to rewind and stop automatically at
the load point.

|. |. S.OMSEC‘HIN)

qOo0R D
SWITCH
PO
SITION
f—@—— 10MSEC(MAX)
_ DATA NOT READY
BEAE 4
R | R
) POINT
DATA READY
NO HOLE L |- 218pSEC(MIN)
r A 4 -
DATA HOLE L X DATA VALID
79 7
MMC 811 NOTE: MODE 6 SHOWN

Figure 3-10. Rewind (Autostop)
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3.9 FRONT PANEL REWIND (Manual)

Actuation of the front panel. switch in either direction ‘causes

the reader to wind 'as long as the switch

is held. Momentary

operation of the switch also causes the reader to rewind. A
second momentary operation of the switch stops the reader motion.
If the load point is encountered during momentary operation, the
op. To resume winding, actuate the switch again.

reader will st

START ‘ STOP START STOP
WIND WIND WIND WIND
4R D 5 4 —
SWITCH
POSITION
CENTER
—-’
- s.onsscgnéy)
—o| |e— 10MsEC(MAX) - *500MSEC — oo - SOMSEC(MA
*2 ssc-——4-rn
DATA NOT READY
DATA
fir
oR
DATA READY
No HOLE B vul l“-flfpSEC(MIN) I-uspssc(mn)
7 ¥y r 4 2
GATA HOLE . ‘4:><: DATA VALID DATA VALID
7 J 7 7
NOTE: IF THE TAPE SHOULD RUN OFF THE END OF
MMC 81 THE REEL, SYSTEM READY WILL GO FALSE
2 AND DATA READY WILL REMAIN FALSE.

112670-126D

*CAN VARY DUE TO REEL SIZE AND TAPE

LOADING.
MODE 6 SHOWN.

Figure 3-11. Rewind (Manual).



SECTION IV

INTERFACE - EECO PARALLEL 1/0

4.1 DESCRIPTION

The EECO parallel I/0 is a TTL compatible interface which outputs
punched tape data on eight lines. Reader status and handshaking

are provided on another four output lines. Reader control is
obtained with four input signals which are noise filtered and
conditioned. Switches provide selection of logic levels for all
signals. Customer connection is through a DB25P connector 1lo-

cated at the rear of the reader.

4.2 INTERFACE CABLE

To interface with other equipment, provide an appropriate cable
using size 22 AWG wire of necessary length not to exceed 10 feet.
For noise immunity, use twisted pair and terminate both ends of
the cable to the ground points. For maximum noise immunity and
minimum high frequency radiation, the cable should have an over-
all shield grounded to I/0 connector pin 21.

NOTE

Signal ground and chassis ground are internal-
ly connected for maximum reader immunity to
power line transient voltages. Users wishing
to employ single-point grounding in their sys-
tem can disconnect signal ground from chassis
ground by removing the shorting screw (Figure
4-1). With the internal ground connection
removed, it is especially important that chas-
sis ground and system ground be externally
connected by a low impedance at high frequen-

cies; otherwise power line transients may
develop chassis voltage disturbances suffi-
cient to cause system malfunction. (See Table
1-2).
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CPU BOARD
)] Q : 7/}
s1
|_ MOUNTING
o> scRew
@ , (5 PLACES)
MMC 802 GROUND SHORTING SCREW

Figure 4-1. Ground Shorting Screw.

Table 4-1. Connector Pin List

Pin | Signal Name Signal Function

1 (Spare) (Spare)

2 Remote Rewind Right (RRR) | Input, Selectable Level

3 Remote Rewind Left (RRL) Input, Selectable Level

4 Drive Right (DR) Input, Selectable Level

5 Drive Left (DL) Input, Selectable Level

6 Reader Ready (RR) Output, Selectable Level

7 Run Status (RS) Output, Selectable Level

8 (Spare) (Spare)

9 Data Clock (DC) Output, Selectable Level

10 Drive Acknowledge (DA) Output, Selectable Level

11 Data Channel (D1) Output, Selectable Level

12 Data Channel (D2) Output, Selectable Level

13 Data Channel (D3) Output, Selectable Level

14 Data Channel (D4) Output, Selectable Level

15 Data Channel (D5) Output, Selectable Level

16 Data Channel (D6) Output, Selectable Level

17 Data Channel (D7) Output, Selectable Level

18 Data Channel (D8) Output, Selectable Level

19 (Spare) (Spare)

20 Broken Tape Output, Selectable Level

21 Chassis Ground Tied to Power Line
(Earth Ground)

22 Ground Signal Ground, Return

23 Ground Signal Ground, Return

24 Ground Signal Ground, Return

25 Ground Signal Ground, Return
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NOTE: 1/0 SWITCHES

IN FACTORY PRESET I )
POSITIONS AND —
CORRESPONDING SIGNAL —
POLARITIES SHOWN.

DIRECTOR
(EECO I/0)

-

}4—10 FEET MAXIMUM-—'.{
( \ (\ 1/8 74LS240 (3 PLCS) jl
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| o |
b I '
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| | | | 10K |
| | | I 2200 ,,l\‘ |
READER READY [ i I + AMAN- > ~ READY |
| |
.001pF |
I ' 0.001y
| | L I
I I = = |
| | | | +5y |
| | | | |
b | 10K |
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| 2200 |
BATA CHARNEL 1 = } ! l ! Wy 01 ) 1
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T T T T 0.001’1’: |
0 || L 1 |
— ' e - |
24 L1 | 1 - 1
v ] . | l
s \__J \_J = |
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|
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MUST BE INSTALLED

Figure 4-2.-
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Recommended Customer Interface Circuit.
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DRIVE RIGHT USER DECIDES
OR DRIVE LEFT TO CONTINUE
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READY \+ e */
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Figure 4-3.
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NOTED.

TIMING IS FOR 400CPS. FOR 200CPS
TIMING, REFER TO VALUES ON APPRO-
PRIATE DRAWING.

*IF THIS VALUE OF 350uSEC IS
EXCEEDED, THE READER WILL SLOW
DOWN TO LESS THAN 400CPS.

®¥INCLUDES FILTER DELAYS OF BOTH
READER AND CUSTOMER INTERFACE.

Recommended Interface Timing Diagram.



4.3 LOGI \'A

1/0 Levels are switch-selectable depending on user equipment
requirements.

Table 4-2. Logic Levels

Input/ Max.

Output Level Voltage Range Current
[ —— —

Input +5V +2.0 to +5.2 VDC 40.0 uA

Input ov 0.0 to +0.8 VDC -0.7 mA

Output +5V +2.4 to +5.2 VDC -2.6 mA

Output ov 0.0 to +0.4 VDC 12.0 mA

_ Table 4-3. Inputs/Output Signals
(Defined for switches in Factory Preset Positions)

Signal Level Definition

Data (D1-D8) oV Hole Condition in punched
tape. All data channels
(D1-D8)
+5V No-Hole condition in punched
tape.
Reader Ready (RR) ov Reader is operational and

ready to accept a command.

+5V Reader is not ready to ac-
cept a command or a fault
has occurred.

Data Clock (DC) oV Data on the data lines is
{See note 1) available and valid.

+5V Data on the data 1lines 1is
not available or is invalid.

Broken Tape (BT) ov Tape did not transport cor-
rectly through the readhead
mechanism.

+5V Tape is transporting
correctly.

Drive Acknowledge ov A 218-microsecond pulse re-
(DA) sponse to a drive or rewind
command (436 microseconds at
400 cps). This pulse |is
generated at the beginning
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Table 4-3. Inpﬁé/OUtput Signals (Cont‘'d)

Signal Level Definition
W
(DA cont'qd) of each frame to signify
receipt of a drive or rewind
command.

During slew operation, DA is
generated once per output
frame.

+5V No drive or rewind commands
have been received.

Remote Rewind Right ov Causes reader to output data
(RRR) at 400 cps in spool mode (.
250 cps in loop mode).
or
Remote Rewind Left +5V Disables the rewind mode.
(RRL) '
Drive Right (DR) ov Pulse or level commands
reader to output data from
or the reader memory.
Drive Left (DL) +5V Commands the reader to stop
outputting data.
Run Status (RS) ov Level informs user that

readhead cover 1is closed,
tape is loaded, and reader
is ready to accept an input
command.

+5V Level informs user that
readhead cover is open and
that the reader is not ready
to receive commands.

NOTE 1: The Data Clock (DC) signal serves the same function
as the SPROCKET signal of conventional readers. In the
microprocessor controlled reader, it is a “synthesized"
sprocket signal.

*%x% NOTICE **%

USE OF PUNCHED TAPE WITH TORN OR MISSING SPROCKET HOLES MAY
RESULT IN THE LOSS OF RELATED CHARACTER DATA. THIS CAN CAUSE
OPERATIONAL ERRORS ON SOME CONTROLS. EXTERNAL CIRCUITS FOR
DETECTING TORN OR MISSING SPROCKET HOLES IN PUNCHED TAPE MAY
NOT FUNCTION WITH THIS PRODUCT.
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CPU ASSEMBLY
IIOII "1“
200 400
s1 ,
=) LoL LDR
‘\SS PRESET
N\ POSITIONS
lloll lllll
200 {1 400
LoL {C—T1|LDR
s1
READ
RATE s1(1)
200CPS 0
[ PRESET —&  400CPS 1 B
lloll lllu
200 IC—17| 400
LoL {CTJ| LDR
s1
LOAD DIRECTION s1(2)
PRESET —a»  RIGHT 1 |

LEFT 0

MMC 8065

Figure 4-4. CPU Switch Settings.
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— L
EECO PARALLEL 1/0 ASSEMBLY
N
‘ Sl
m
e
[ ] A
I J[ora
T e
1 sz'ﬂ‘
PRESET
POSITIONS
SWITCH | ACTIVE
POSITION | LEVEL FUNCTION
n " " 1] e——
0 o1 1 [ prESET | "1 OV | REMOTE REWIND RIGHT (RRR)
/////' | ¥5V
[T ]|mw T T —
[ PreseT | 1 OV__ | REMOTE REWIND LEFT (RRL)
E‘[————”"__ oo +5V
N/A [preser | "1 === | (spArE)
1] o " -
DTA —
— ny +5Y DATA (HOLE = +5V, NO HOLE = OV)
RR | preseT | vo° OV | DATA (HOLE = OV, NO HOLE = +5V)
v +5V | READER READY (RR)
{ PrEseT | "o OV | (READER WILL ACCEPT COMMAND)
MMC 814

112670-126D

Figure 4-5.

I/0 Switch Settings - Si.




— |-
EECO PARALLEL I1/0 ASSEMBLY

=l
=|
=

PRESET
POSITIONS
SWITCH | ACTIVE
POSITION | LEVEL FUNCTION
B +5V_ | DATA CLOCK (DC)
[PreEseT | "0 0V | (DATA IS AVAILABLE)
-
BE ¥5V__ | DRIVE ACKNOWLEDGE (DA)
1] "
s2 0 | [preser | o 0V | (DRIVE HAS BEEN RECEIVED)
I _Jj oc [PRESET | "1” Y5V | RUN STATUS (RS)
1] DA/ "o 0V | (READY TO RUN)
C_IT ]| »s -
T | sT— o ¥5V_ | BROKEN TAPE (BT)
| BT | PRESET no" oV (TAPE IS BROKEN)
b
[ — \’ IT |
 — ) - (NOT APPLICABLE)
| PRESET "o" .-
1 *5V__1DRIVE LEFT (DL)
[PreEseT | "o ov
-
“1" +5v
DRIVE RIGHT (DR)

Figure 4-6. 1I/0 Switch Settings - S2.
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4.4 SIGNAL TIMING

(All timing diagrams shown with switches
tion. Signal name polarities shown correspond to factory preset

positions).

4.5 STEP TIMING

in factory preset posi-

A single DR or DL pulse causes the reader to output one charac-
ter. Figure 4-7 shows the timing relationships between the con-

trol signals involved.

—o d—lySEC(MIN)

4.8MSEC(MAX)

4.180MSEC(MIN)*

750y szc | —

") 5. 009MSEC (MAX) (MAX)
DRIVE
ACKNOWLEDGE //
(BR)
436uSEC(MIN
> 1.7%3M5£€(ﬁ%77
—>.Frywm — e— 436pSEC — 100NANOSEC (MAX)
READER
READY
(RR)
1.2 14 MSEC* —pote——— 2. 094MSEC ———»
DATA CLOCK
(bC)
a— 1. 214MSEC—
NO HOLE 436uSEC —bm la— — t— 436pSEC
DATA
HOLE DATA VALID
: P XCEPT WHERE NOTED.
MMC 816 NOTE: ALL VALUES TYPICAL EXCEPT WHERE NOTED

*THIS VALUE WILL BE EXTENDED FOR THOSE CONDITIONS WHERE

THE INTERNAL CHARACTER BUFFER IS EMPTY.
NEXT CHARACTER OUTPUT TIMING WILL BE DETERMINED BY THE
ARRIVAL OF THE TAPE AT THE NEXT CHARACTER.

Figure 4-7.
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Step Timing at 200 CPS.
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IN THIS CASE THE



g 2.4MSEC(MAX) ]

—| e 1psEC(MIN)

2 .090MSEC(MIN)* 350pSEC
n 2.51—9MSEC%'M_}AX > “ian) [
ORIVE /
ACKNOWLEDGE
(BR)
18uSEC(MIN)

> 1_H_‘L‘(‘*‘5.047Mszc WAXY [

— |¢-1,ussc —» e 218)SEC —»| |e—100nANOSEC(MAX)
READER
READY
(RR)

@ 607uSEC* —tfat—— 1.047MSEC ——]
(bC)
e~ 607pSEC —]

NO HOLE 218pSEC — -— — t— 218pSEC
DATA

HOLE DATA VALID

MMC 817
NOTE: ALL VALUES TYPICAL EXCEPT WHERE NOTED.

*THIS VALUE WILL BE EXTENDED FOR THOSE CONDITIONS WHERE
THE INTERNAL CHARACTER BUFFER IS EMPTY. IN THIS CASE THE

NEXT CHARACTER QUTPUT TIMING WILL BE DETERMINED BY THE
ARRIVAL OF THE TAPE AT THE NEXT CHARACTER.

Figure 4-8. Step Timing at 400 CPS.
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4.6

SLEW TIMINCG

A DR or DL signal causes the reader to output data from memory or

to load the memory with data from the tape.

Figure 4-9 shows the

timing relationships between the control signals involved.

2|
™y

l

—
S
-
<l

AT? CLOCK

—
L=

O
|
>

MMC 818

STOP ON CHARACTER
//) \ 2 ABEMSECH N 3I50USEC(MAX) —] -
218uSEC (MIN
>l 04 7MSECMAXY T~ 100NANOSEC—] |t—  —s] la-100NANOSEC
(MAX) (MAX)
-1 S
] [HIHSEC —  [@-218pSEC READER NOT READY
READER READY |
*
—-(607pSEcla-1.04 THSEC—m
NO HOLE
HOLE
»{607)SEC |
NO HOLE 218uSEC—  [e— —o|  fe—218psEC
DATA VALID DATA VA
HOLE VALID

NOTE:

112670-126D

ALL VALUES TYPICAL EXCEPT WHERE NOTED.

*THESE VALUES WILL BE EXTENDED FOR THOSE CONDITIONS WHERE

THE INTERNAL CHARACTER BUFFER IS EMPTY, IN THIS CASE THE

NEXT CHARACTER QUTPUT TIMING WILL BE DETERMINED BY THE
ARRIVAL OF THE TAPE AT THE NEXT CHARACTER.

Figure 4-9.

4-13

Slew Timing.



4.7

TURN ARQUND TIME (Step or Slew)

On a turn around, one character is output in the reverse direc-

tion
ters
tape.
mode
10).

DRIVE RIGHT
(DR)

DRIVE LEFT
(L)

DATA CLOCK
(BC)

112670-126D

with the normal timing for step or slew.
are output as

The time to reposition
and 200 milliseconds (maximum) for loop mode.

soon as the tape
(t)

2 0somsec (Min
51919M$EE'§EIY}

_r
o) 4. 1BOMSEC (MIN
. ?ﬁmﬁﬁff+mﬁ%
ONANOSEC(MIN)-Di e

R

-.| I-— 1pSEC(MAX)

Additional charac-

reader can reposition the
is 2 seconds (maximum) for reel

See Figure 4-

fes— AT 400CPS

[~=— AT 200CPS

A
-

Figure 4-10.

Turn Around

4 ¢
7
NO HOLE
s 5
DATA VALID DATA VALID
HOLE
£ &
77
MMC 819

Time.



4.8

REWIND EXTERNAL

Data is output at a rate of 400 characters per second in response
to a rewind command.

TE REWIND
RIGHT

EMOTE REWIN
LEFT
(RRR OR RRL)

ORIVE
ACKNOWLEDGE
(DA)

READER
READY

TA CLOCK

—_~O
>

al
o
-~

DATA

MMC 820

»

)

/

p——r——————e2 . 4 86 MS £ C * e

STOP ON CHARACTER
350uSEC(MAX) —

218uSEC(MIN) '+
—- LR iy 100NANosEC—af @~ —s] |a-100nANOSEC
(MAX) (MAX)
—»| le1psec —»  |e-218psEC READER NOT READY
| READER READY
*
—-(607uSECl-1.047HSEC—m
NO HOLE
HOLE
Se———
»-{607pSEC|e
NO HOLE 218pSEC—| @~ —s|  [e—218pSEC
A A
JoLE DATA VALID DATA VALID

NOTE: ALL VALUES TYPICAL EXCEPT WHERE NOTED.
*THESE VALUES WILL BE EXTENDED FOR THOSE CONDITIONS WHERE

THE INTERNAL CHARACTER BUFFER IS EMPTY.

IN THIS CASE THE

NEXT CHARACTER OUTPUT TIMING WILL BE DETERMINED BY THE
ARRIVAL OF THE TAPE AT THE NEXT CHARACTER.

Figure 4-11.
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4.9 REWIND (Front Panel)

Momentary (less than 50 milliseconds) actuation of the front pan-
el rewind switch causes the tape reader to enter the high speed

wind mode. Actuation of the switch in the direction toward the
load point causes the reader to wind until the load point is ap-
proached. The reader slows down and then stops when the load

point is reached. The READER READY signal is used to indicate
that the reader is busy during rewind and will not accept an ex-
ternal command.

4.10  ERONT PANEL REWIND (Autostop)

Momentary actuation of the front panel rewind switch toward the
load point causes the reader to rewind and stop automatically at
the load point. ’

| | o S.OMSECiHIN)

4R P
SWITCH
POSITION . o
- 10MSEC(MAX)
FALSE 5 g READER NOT READY
READER STOPS
READY AT LOAD
(RR) POINT Reaper Reapy
NO HOLE

~
-

~
-

f@— 218uSEC(MIN)

DATA HOLE ‘zl< DATA VALID

MMC 821

Figure 4-12. Rewind (Autostop).
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4.11  FRONT PANEL REWIND (Manual)

Actuation of the front panel switch in either direction causes
the reader to wind as long as the switch is held. Momentary
operation of the switch also causes the reader to rewind. A
second momentary operation of the switch stops the reader motion.
If the load point is encountered during momentary operation the
reader will stop. To resume winding, actuate the switch again.

START sToP START STOP
WIND WIND WIND WIND
> 55
SWITCH
POSITION
CENTER o
7 7
<1 Lmseeann)
—»| }a— 10MsEC(MAX) *500MSEC ——>
*2 ssc——t—
, . READER NOT READY
READER ’
READY
(RR) FALSE
READER READY
H H ‘h
NO HOLE . .
7y 2 7
DATA HOLE X DATA VALID X DATA VALID
£ g _f £
77 79 7
—ol [@—-218uSEC(MIN)

NOTE: IF THE TAPE RUNS OFF THE END OF
HE REEL A BROKEN TAPE SIGNAL

MMC 822 WILL BE ISSUED, READER READY
WILL STAY FALSE.

*CAN VARY DUE TO REEL SIZE
AND TAPE LOADING.

Figure 4-13. Rewind (Manual).
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SECTION V

INTERFACE -~ SERIAL I/O

5.1 DESCRIPTION

The serial interface provides full duplex RS-232C serial I/O in
the reader. Interface connection to user equipment is provided
through the 25-pin I/O connector on the rear of the reader.

5.2 INTERFACE CABLE

To interface with other equipment, provide an appropriate cable
using size 22 AWG wire of necessary length not to exceed 50 feet.
Longer cables may be used, especially in point-to-point con-
figurations, when the user knows that the total load capacitance
will not exceed 2,500 pF. For noise immunity, use twisted pair
and terminate both ends of the cable to the ground points. For
maximum noise immunity and minimum high frequency radiation, the
cable should have an overall shield grounded to I/0O connector pin
1. Mating connector is Cannon P/N DB25P.

DTE (NUMERICAL CONTROL) pce (READER)
(DB25P) (DB25S)
MMC 823 (PINS) (SOCKETS)

Figure 5-1. 25-Pin Connector.
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NOTE

Signal ground and chassis ground are internal-
ly connected for maximum reader immunity to
power line transient voltages. Users wishing
to employ single-point grounding in their sys-
tem can disconnect signal ground from chassis
ground by removing the shorting screw (Figure
5-2). With the internal ground connection
removed, it is especially important that chas-
sis ground and system ground be externally
connected by a low impedance at high frequen-
cies; otherwise power line transients may
develop chassis voltage disturbances suffi-

cient to cause system malfunction. (See Table
1-2). '
CPU BOARD
] @ @
s1
]
_~ MOUNTING
SCREW
) il (5 PLACES)

GROUND SHORTING SCREW
MMC 824 :

Figure 5-2. Ground Shorting Screw.
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Table 5-1. Connector Pin List

Pin

*3

NN OS

20
24

25

RS232C

AA
BA

BB

CA
CB
cC
AB
SCF

SCB

CDh
DA

RS232C Description

Protective GND (PG)
Transmitted Data (TD)

Received Data (RD)

Request to Send (RTS)
Clear to Send (CTS)
Data Set Ready (DSR)
Signal Ground (SG)
Secondary Received Line
Signal Detector
Secondary Clear to Send

Data Terminal Ready (DTR)
Transmit Signal Element
Timing

Unassigned

Comment

ey
Chassis GND in RDR

Reader Receive
Line

Reader Transmit

Line

Reader Input
Reader Output
Reader Output
Logic Ground
Current Loop
Send A
Current Loop
Receive A
Reader Input
Current Loop
Send B
Current Loop
Receive B

*Pins 2 and 3 may have transmitted data and received data
interchanged by setting switch S3 in the appropriate posi-

tion. are with 83 set in the

The assignments shown

position.

5.3

A number of electrical parameters and limitations are defined by
RS-232C for each interchange circuit.
interchange circuit shown
surements are made at the

lent

signal ground.

DRIVER C)VO

CIRCUIT AB
SIGNAL GROUND

112670-126D

Figure 5-3.

ELECTRICAL CHARACTERISTICS

in Figure 5-3.

They refer to the equiva-
All voltage mea-
interface point and with reference to
Circuit voltage levels are shown in Figure 5-4.

RO
—NW—¢ —OQ
[ ! T
RL &
M
-~ CO Vi aQCL 1
N
=EL A
T
0
%, ® O ® R
CIRCUIT AB

MMC 828

5-3

SIGNAL GROUND

Equivalent Circuit.




(1)

(2)

(3)

(4)

(5)

(6)

(1)

(2)

(3)

(4)

+25 VOLTS
PERMISSIBLE OPEN-CIRCUIT
VOLTAGE
- +15 VOLTS
LOGICAL "0"
"ON" CONDITION
uoxsiP:&iexu *5 VOLTS
+3 VOLTS
TRANSITION
i 0 VOLTS - CIRCUIT AB
REGION ' REFERENCE VOLTAGE
p. 9
-3
NOISE MARGIN el
LOGICAL "1° -
“OFF* CONDITION
MARK -15 VOLTS
PERMISSIBLE OPEN-CIRCUIT
VOLTAGE
-25 VOLTS
MMC 826

Figure 5-4. Circuit Voltage Levels.

PARAMETERS

Open circuit voltage from the driver shall not be greater
than +25 volts.

The open circuit voltage of the terminator shall not ex-
ceed +2 volts.

The total capacitance of the terminator shall not exceed
2,500 picofarads.

The driver output voltage must be between 5 and 15 volts
when the total terminator input resistance is between 3k
ohms and 7k ohms.

The output impedance of the driver circuit, when the
driver power is off, shall not exceed 300 ohms.

The rate of change of the driver output voltage (slew
rate) shall not exceed 30 volts per microsecond.

LOGIC STATE DEFINITION

A logical "1" (MARK) is indicated when the voltage at the
interface point is more negative than -3 volts.

A logical "0" (SPACE) is indicated when the voltage at the
interface point is more positive than +3 volts.

To indicate a "“1" signal condition (MARK), the driver
shall assert a voltage between -5 volts and -15 volts.

To indicate a "0" signal condition (SPACE), the driver
shall assert a voltage between +5 volts and +15 volts.
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NOTE

These standards allow for a 2-volt noise mar-
gin between the minimum driver voltage of 5
volts and the maximum undefined voltage of 3
volts.

5.3.3 TRANSITION REGION

a.

All interchange signals entering the transition region
proceed to the opposite valid signal state and do not
reenter the transition region until the next signifi-
cant change in signal state.

While in the transition region, the direction of the
voltage change must not reverse.

The time required for a control signal to cross the
transition region must not exceed one millisecond.

The time required for a data or timing signal to cross
the transition region must not exceed one millisecond
or four percent of the nominal signal period,
whichever is the shorter.

5.4 SERIAL WORD FORMAT

SERIAL WORD FORMAT

SPACE

MARK

DATA DATA DATA DATA DATA DATA DATA DATA

START | eyt | cha | cha|cwa fcus |cie | cha | cha |PARITY]STOPL STOP 2

1

MMCea27

The serial

bit stream shown above is that which would be viewed

on pin 3 of the serial I/0 connector when transmitting 8 data
bits, parity and two stop bits. A data channel "on hole" is rep-
resented as a MARK in the appropriate bit position. The output
serial word is configured as follows:

(1) Selectable word length 5, 6, 7 or 8 bits per character. Word

lengths

of 8 bits must be used for level II protocol.

(2) Selectable stop bits 1 or 2.

(3) Parity enable/disable.

(4) Parity

112670-126D
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5.5 NAL F1 IONS
5.5.1 SIGNAL GROUND - SG

This conductor connects the numerical control circuit ground di-
rectly to the reader circuit ground.

5.5.2 REQUEST TO SEND - RTS (Level I Protocol Only)

This output signal from the numerical control, when in an "ON*
condition, indicates that the numerical control is ready to ac-
cept data. The signal may be changed to an "“OFF" condition to
temporarily suspend the transfer. The transfer resumes when the
signal is changed back to the "ON" condition.

To allow for delays in the system, the numerical control must
provide buffering for a minimum of five characters after changing
"RTS" to "“OFF". Any character transmission in progress when
"RTS" goes to the "OFF" condition will be completed, but the next
character will not be transmitted.

READ: ON SERIAL I/0 BOARDS (P/N 135653-01) REVISION E OR HIGHER,
CHARACTER TRANSMISSION AFTER CHANGING “RT8" TO THE “OFF" CONDI-
TION WILL BE LIMITED TO ONE CHARACTER OR LESS.

5.5.3 DATA TERMINAL READY

Reader input — not used.

5.5.4 DATA SET READY - DSR

This circuit is supplied by the reader. The "ON" condition indi-
cates that power is supplied to the reader. All other circuits
supplied by the reader are not considered valid unless DSR is
" ON " .

5.5.5 RECEIVE DATA - RD

This circuit is supplied by the reader. It is the actual data
being read from the tape. Data is sent using asynchronous, 8-
bit, character-oriented transmission.

5.5.6 TRANSMIT DATA - TD (Level II Protocol Only)

This circuit is supplied by the numerical control. It is the
control signal path to the reader. Data is sent using
asynchronous, 8-bit, character-oriented transmission.

5.5.7 PROTECTIVE GROUND

This is the chassis ground which is tied to the earth ground
through the AC connector.
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5.6 CURRENT LOQOP
A passive 20 mA current loop transmitter and receiver are pro-
vided. Both transmitter and receiver have full-wave rectified

inputs, thus positive and negative current flow is properly con-
nected to the reader circuit.

5.6.1 ELECTRICAL REQUIREMENTS

The numerical controller must supply two current sources of 18 to
25 mA each.

(1) Voltage Regquirements. Each current source must supply a
minimum head voltage to the reader of 8 volts.

(2) signal Definition. The flow of current designates a MARK.
The absence of current designates a SPACE.

a. MARK. Current flow designates a MARK. In RS-232 defini-
tions, this is an "OFF" condition. The reader's receiver
must be supplied a minimum of 18 mA to recognize a MARK.

b. SPACE. No current flow designates a SPACE. In RS-232 def-
initions, this is an "ON" condition. The reader transmit-
ter has a minimum impedance of 10k ohms in the SPACE con-
dition. The receiver recognizes any current flow less
than 1 mA as a SPACE.

5.6.2 SIGNAL DEFINITIONS
A pair of terminals are provided for both transmit and receive.
a. Transmit. The transmit lines are:

Current loop send data A and
Current loop send data B.

b. Receive. The receive lines are:

Current loop receive data A and
Current loop receive data B.

A typical connection for full duplex operation requires the Data

Terminal Equipment to provide the current source for both sending
and receiving as shown in Figure 5-5 (next page).

5.7 PROTQCOL

Two protocols are recognized by the reader. The protocols are
called Level I and Level II.
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20mA

13°A

i

RECEIVER
ACTIVE TRANSMITTER

2518

i

12 JA :1}_"__

TRANSMITTER

.“——.

24 | 8B

RECEIVER
20mA

CONTROLLER . READER

MMC 828

Figure 5-5. Current Loop Interconnector Diagram.

5.7.1 LEVEL I PROTOCOL

This protocol is intended to be used with simple peripheral
devices in a hardware environment. It is based on the use of the
control signal RTS to start and stop data transmission. Tape
moves in the direction selected by Load Direction switch S1 (2):
left if the switch is set to LDL, right if the switch is set to
LDR.

5.7.1.1 Communication Control

a. RTS., This output signal from the numerical control,
when in an "ON" condition, indicates that the numeri-
cal control is ready to accept data. The signal may
be changed to an "OFF" condition to temporarily sus-
pend the transfer. The transfer resumes when the sig-
nal is changed back to the "ON" condition.

To allow for delays in the system, the numerical con-
trol provides buffering for a minimum of five charac-
ters after changing RTS to "OFF". Any character
transmission in progress when RTS goes to the "OFF"
condition is completed, but the next character is not
transmitted. Refer to 5.5.2.
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b. End Condition. There is no automatic transfer com-
plete indication. As this protocol is intended for
simple hardwired use, either end of the communications
link may cause transmission termination.

c. Leader/Trailer. Blank tape (null characters) may be
transmitted immediately before and immediately after
the part program data.

ON
RTS

OFF

o [(IINOOOOD (O

MMC 829

Figure 5-6. Level I Protocol.

5.7.2 LEVEL II PROTOCOL

This protocol provides a basic communications capability between
a numerical control and the reader. It enables either to tem-
porarily suspend transmission from the other due to buffering
constraints or a higher priority task, such as a complex machin-
ing cycle. It does not incorporate any form of error detection
other than transmission parity. Characters received by the read-
er that have a transmission parity error are ignored. See Figure
5-7.

5.7.2.1 Communication Control Characters
a. DCl1. This character functions as "reader start." It
indicates that data should be sent. This character

must be transmitted to start a transfer.

b. DC3. This character functions as “reader stop." It
indicates that data being sent should be stopped.

Upon receipt of a DC3 the reader immediately stops
sending characters. To allow for delays in the sys-
tem, however, the receiving end provides buffering for
a minimum of five characters after transmitting a DC3.

c. BS. This character functions as "backspace." It is
functionally equivalent to DC1, except that it indi-
cates the data stream is reversed. This provides a

mechanism to "read" the reader data in reverse.
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d. CAN. This character puts the reader in high speed
wind right. No data is output. Winding stops upon
the receipt of a DC3. A two-second delay must be pro-
vided after a stop from a high speed wind before send-
ing the reader a new command.

e. ETB. This character puts the reader in high speed
wind left. No data is output. A two-second delay
must be provided after a stop from a high speed wind
before sending the reader a new command.

5.7.2.2 Data Protocol
To Receive Data (Numerical Control):

(1) The numerical control initiates communication. To accomplish
this, the numerical control transmits a DC1 and becomes the
receiving end. It is recommended that it continue to trans-
mit a DC1 every 3 seconds until it begins to receive data.

(2) The tape reader recognizes the DCl as an indication that data
may be sent and becomes the sending end as well as the
responding end.

(3) The use of the 3-second time is optional. It is recommended
that a means of overriding it be provided if it is imple-
mented (such as a command from a keyboard).

5.7.2.3 Data Transmission
Sending End (Reader):

(1) Following a DC1 input, the reader begins and continues to
read and serially transmit tape data at the maximum character
rate allowed by the baud rate and character length settings
or 400 cps, whichever is lower. The reader continues to send
data until a DC3 is received to terminate transmission.

{2) Blank tape characters are transmitted when encountered.

(3) If the reader should run out of tape or encounter a broken
tape condition, transmission is suspended.

5.7.2.4 Receiving End (Numerical Control)

The receiving end may transmit a DC3 at any time during a trans-
fer. This indicates that the receiving end needs to temporarily
suspend the transfer. The reader immediately stops transmitting
upon receipt of the DC3. To allow for system and network delays,
the receiving end allows for a minimum of five characters of ad-
ditional buffering after transmitting the DC3. When the .receiv-
ing end is again able to receive data, it transmits a DCl. The
reader recognizes this and resumes the transfer exactly where it
had been suspended. This mechanism allows the receiving end to
suspend the transfer if it has run out of available buffering,
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cannot keep up with the baud rate being used, or has a higher
priority task to perform.

]
READER OPERATIONAL
WITH TAPE INSTALLED :) DC3
AND LOADED
8s ) oc1 | |
ETB
READS AND TRANSMITS
D“C FORWARD < ¥
[ WINDS
NO COMMAND 0C3 | LeFT
l ’ l ETB loca
Bs [bc1
RUNS OFF TAPE ocs(:f $TOPS pel
REMOVE
Y CAN |DC3| TAPE
BS
NO COMMAND JREADS AND TRANSMITS "—-—-———-—553 WINDS
| BACKWARDS RIGHT CAN
\_Mss
R

MMC 830

Figure 5-7. Level II Protocol.
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CPU ASSEMBLY
"0" “1“
200 400
s1
= : LDL LDR
\ | PRESET
‘ POSITIONS
lloll l|1|‘
200 {1 7] 400
LDL (T 1| LDR
s1
READ
RATE s1(1)
200CPS 0*
| PRESET —%  400CPS 1 Il
“0“ lll"
200 117|400
LOL JCTTJfLDR
- S1
LOAD DIRECTION $1(2)
PRESET —#=  RIGHT 1 |
LEFT

*THIS SWITCH POSITION IS NOT FUNCTIONAL
FOR SERIAL I/0 OPERATION.

MMC 831

Figure 5-8. CPU Switch Settings.
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nanuow

[
~n
S3

/ ’ PRESET

POSITION

SERIAL 1/0 BOARD

CHARACTER
shtToNe | BAYD | TRANSMISSION
RATE CH/SEC.*
(" 0 50 4.17
1 75 6.25
2 110 9.17
3 134.5 11.21
4 150 12.5
5 300 25.0
6 600 50
< 7 1200 100
8 1800 150
9 2000 167
A 2400 200
B 3600 300
c 4800 400
. D 7200 400
[_PRESET [ —®E 9600 400
¢ F 19200 400

* CALCULATED USING 1 START BIT, 8 DATA BITS,
1 PARITY BIT AND 2 STOP BITS.

NOTE: THE SERIAL INTERFACE OPERATES ON A
SINGLE GIVEN BAUD RATE.
THERE IS NO PROVISION TO OPERATE

WITH A SPLIT BAUD RATE.
MMC 832

Figure 5-9. Baud Rate Switch Settings - S81.
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|
I — 1
g C_ 112 C_ 1|2
CJLJE 3
- W LS C 1 C_ 1T |3
- \ I — I —
3  I— — :I: 5
 — | — — | T
s2 s2
DATA slms sz{a) sz(lz) PARITY $2(8) s2(1)
6 1 0 090 1 1
SERIAL 1/0 BOARD 7 0 1 EVEN 1 0
[Preser —» 8 0 0] | PRESET —s» NONE O 0 |
< NONE 0 1
“o" e nge e
I — 11
I — CT1l2
C_1T]j3 ——
C_ 1|4 o
C—1T—]|s C—1 s
 — — |
s2 52
STOP BITS S2(5) PROTOCOL  S2(6)
1 1 LEVEL I 1
k | PRESET — 2 o | [ PRESET —= LEVEL II o |
PRESET
POSITIONS

MMC 833

Figure 5-10. Data Configuration Switch Settings - S52.
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"ger1t
"3""2:‘ $1 $2 > 3 -z
~ =\ =
$3 oy
o \ 7
PRESET
SERIAL 1/0 BOARD POSITIONS
ll3n ”2"
' 1
2
$3
READER TRANSMIT/RECEIVE PINS $3(2) $3(1)
TAPE DATA PIN 2/READER COMMAND PIN 3 2 2
[PRESET—8»~ TAPE DATA PIN 3/READER COMMAND PIN 2 3 1 3
MMC 834

Figure 5-11. 1I/0 Switch Settings - S3.
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TABLE 5-2. RS-232C Functions and Reader Applications

Connector
Pin No. RS-232 Reader
|

1 Protective Ground. Electrical Reader chassis
equipment frame and ac power ground.
ground.

2 Transmitted Data. Data originated *Reader command
by the terminal to be transmitted . input. Level
via the sending modem. II protocol.

3 Received Data. Data from the re- *Reader data
ceiving modem in response to ana- output.
log signals transmitted from the
sending modem.

4 Request to Send. 1Indicates to the Reader Drive
sending modem that the terminal command Level
is ready to transmit data. I protocol.

5 Clear to Send. Indicates to the "ON" when
terminal that its modem is ready reader is
to transmit data. powered up.

6 Data Set Ready. Indicates to the "ON" when
terminal that its modem is not in reader is
a test mode and that modem power powered up.
is ON,. ;

7 Signal Ground. Establishes common Reader signal §
reference between the modem and ground. ;
the terminal. |

8 Received Line Signal Detector. In- é
dicates to the terminal that its !
modem is receiving carrier signals !
from the sending modem. !

9 Reserved for test. ﬂ

10 Reserved for test.

11 Unassigned.

12 | Secondary Received Line Signal De- Current Loop i
tector. 1Indicates to the terminal send A.
that its modem is receiving secon-
dary carrier signals from the
sending modem.

*These two assignments may be interchanged by setting switch 3.
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Table $5-2. RS8-232C Functions and Reader Applications (Cont'q)

Connector
Pin No. RS232 Reader

13 Secondary Clear to Send. 1Indicates Current Loop
to the terminal that its modem is receive A.
ready to transmit signals via the
secondary channel.

14 Secondary Transmitted Data. Data
from the terminal to be transmitted
by the sending modem's channel.

15 Transmitter Signal Element Timing.
Signal from the modem to the trans-
mitting terminal to provide signal
element timing information.

16 Secondary Received Data. Data from
the modem's secondary channel in
response to analog signals transmit-
ted from the sending modem.

17 Receiver Signal Element Timing.
Signal to the receiving terminal to
provide signal element timing
information.

18 Unassigned.

19 Secondary Request to Send. Indi-
cates to the modem that the sending
terminal is ready to transmit data
via the secondary channel.

20 Data Terminal Ready. Indicates to
the modem that the associated ter-
minal is ready to receive and trans-
mit data.

21 Signal Quality Detector. Signal
from the modem telling whether a
defined error rate in the received
data has been exceeded.

22 Ring 1Indicator. Signal From the
modem indicating that a ringing sig-
nal is being received over the line.
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Table 5-2. RS-232C Functions and Reader Applications (Cont'd)

Connector
Pin No. RS232 Reader

23 Data Signal Rate Selector. Selects
one of two signaling rates in modems
having two rates.

24 Transmit Signal Element Timing. Current Loop
Transmit clock provided by the Send B.
terminal.

25 Unassigned. Current Loop

Receive B.
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Table 5-3. ASCII Character Set
ASCIT EQUIVALENT FORMS Ascll EQUIVALENT FORMS ASCIT EQUIVALENT FORMS
CHAR. | BINARY | ocT JHEX | DEC CHAR. | BINARY ] OCT | HEX | DEC CHAR. | BINARY ] ocT JHEX JDEC
nuLt | oooocooo] ooo | oo o + looto1011 | 053 | 28 | 43 v | oro10110] 126 | 56 | 86
son | ooooooo1] oo1 | o1 f 1 s |00101100| 054 | 2c | 44 W |orworr1] 127 ] 57 87
stx | oooooo10] 002 | o2 ] 2 MINus |oo1ot101 oss | 20 | 4s x | o1wo011000] 130 | s8] 88
erx ] oooooo11] 003 | o3| 3 + |oo1or110 Jose | 2e | 46 vy |o1011001] 131 ] 59 | 89
£0T | ooooo100| ooa | o4 | & ¢ jootor111 )57 | 2F | a7 z Joiwti010] 132 ) sa ] 90
ENg | 00000101] 005 | o5 ] s 0o }joo110000 | 060 | 30 | a8 L |oro11011]133 ] 58 | 91
Ack | ooooo110| oos | o6 | 6 1 Joorto00t Jo6r | 31| a9 \ Jowo11100] 134 | sc | 92
BeELL | ooooo111) oo7 | o7 | 7 2 |oorto010 |o62 | 32 | so J Joio11101| 135 | so | 93
BS 00001000] 010§ o8 | 8 3 |oo110011}o063 | 33| 51 A jo1o11110] 136 | 5 | 94
HT 00001001] 011§ 09 | 9 4 00110100 068 | 34 | 52 UNDER 1o1011111 | 137 | 5F | 95
LF 00001010] 012 | oA | 10 s Joo11o101 |o6s | 35 | 53 v Jot100000] 140 | 60 | 96
vT 00001011] 013§ o8 | 11 6 |oo110110 |o6e | 36 | 54 a ]o1100001] 141 | 61 ] 97
FF 00001100 014 | oc | 12 7 |ootwo111 o067 | 37| s5 b }o1100010 | 142 | 62 | 98
CR 00001101 ] 015 | o0 | 13 8 Joo111000 |o7o | 38 | s6 ¢ |o1r100011]143 ] 63 | 99
0 ooco1110] o016 | oe | 14 9 |ooi1to01 fo71 | 39 | 57 d ] oi100100{ 144 | 64 100
S1 00001111} 017 | ofF | 15 ¢ |oorti010 jo72 | 3a | s8 e |o1100101] 145 | 65 J101
pLE | o0co10000] c20 § 10 | 16 s |oo1rio11 Jora | 38 | 59 f |o1100110] 146 | 66 102
oct | oooto001f 021 § 11 | 17 < Joo111100 Jo7a | 3¢ | 60 g |o1100111 | 147 | 67 |103
pc2 | ooo10010] 022 | 12 | 18 = Joo111101 fors | 30 | 61 n Jo1101000 | 150 | 68 104
pc3 | ooo1o011f 023 | 13 | 19 > Joo111110 Joze | 3¢ | 62 i Jo1101001] 151 | 69 J105
oca | oo0010100| 024 | 14 | 20 7 |oo1r1111 for7 | 37 | 63 i |o1001010 ) 152 | 6A J106
Nak | oooto101] 025 | 15 | 21 @ |o1000000 | 100 | 40 | 64 k |o1101011 ] 153 | 68 |107
sYNc | oootr0110] 026 | 16 | 22 A |o1000001 | 101 § a1 | 65 1 |o1101100 | 154 | 6c 108
ete | ooci0111f 027 | 17 | 23 8 |o1000010 | 102 | 42 | 66 m |o1101101 | 155 | 6D {109
cAN | ooo11000) 030 | 18 | 24 ¢ Joiocooo11 f103 | 43 | 67 n Jo1wo01110 | 156 | 6€ {110
EM 00011001 ) 031 | 19 | 25 0 Jo1000100 | 108 | 44 | 68 o Jo1to1111 | 157 | 6F f111
sus  Jooor1010] 032 | 1a | 26 £ Joioooto1 105 | a5 | 69 p |o1110000 | 160 | 70 112
esc | oooi1011| 033 | 18 | 27 F Joiocoo110 j106 | 46 | 70 q Joi1i0001 161 | 71 f113
F$ 00011100 | 034 | 1c | 28 6 |olooo111 f107 a7 | 11 r fo1110010 | 162 | 72 |114
GS 00011101 | 035 | 10 | 29 H |o1001000 f110 | 48 | 72 s Joi1t0011 | 163 | 73 Ju1s
RS 00011110 | 036 | 1€ | 30 1 Jo1o01001 {111 | 49 | 73 t |oi110100 | 162 | 74 116
us oooi1111 {037 | 1 | 31 3 |oroo1010 112 | 4a | 74 u |o1i10101 | 165 | 75 117
sp 00100000 § 040 | 20 | 32 k |oiocoto11 J113 |48 | 75 v o010 | 166 | 76 Ju18
! 00130001 f 041 | 21 |} 33 Lt |owoo1100 J114 | 4ac | 76 w |o1110111 f167 | 77 119
" 00100010 J 042 | 22 | 34 M Jorco1101 f115 | 4o | 77 x |o1111000 [ 170 | 78 J120
' 00100011 043 | 23 | 35 N |otoo1110 116 |4e | 78 y Jo1t1eo1 f171 { 79 J121
$ 00100100 | 044 24 36 0 ' 01001111 }117 4F 79 z 01111010 172 7A J122
g 00100101 |oas | 25 |37 P jotoloc00 J120 | 50 | 8o { ot111011 173 | 78 hi23
& 00100110 |o46 | 26 |38 Q |orci0001 J121 |51 | 81 ! ot111100 j174 | 7¢c |124
' 00100111 fo047 |27 |39 R jo1o10010 122 |52 | 82 } o jornnnion jirs | 7o hizs
( 00101000 Joso |28 |40 s |o1o10011 123 |53 |83 ~ o1 |i7e | 7e fi2e
) 00101001 Jos1 J29 fa1 r [o1010170 124 |sa |sa peL Jo1111111 177 | 7F 27
* 00101010 Jo52 | 2a |42 v foioto101 J125 ]ss |ss
MMC 838
112670-126D 5-21/5-22




SECTION VI

OPERATION

6.1 FRONT PANEL SWITCHES

REWIND SWITCH

REEL CHECK POWER SWITCH
SPINDLE (2) INDICATOR SERER

LOAD SWITCH INDICATOR

READ HEAD SPROCKET LED LIGHT
TAPE SOURCE
GUIDE HOLE
2 SENSORS

Figure 6-1. Front Panel Controls and Indicators.

6.1.1 PWR

The PWR switch is a two-position toggle switch used to power the
reader on and off.

6.1.2 LOAD

The LOAD switch is a two-position momentary toggle switch, which,
when actuated in the loop direction, causes the reader to enter
the loop mode of operation. Actuation in the spool direction
causes the reader to enter the spool mode of operation.

6.1.3 REWIND

The REWIND switch is a two-position momentary toggle switch,
which, when actuated to the right (—»), causes the reader to
move tape in the right direction. Actuating the switch to the
left (=—), causes the reader to move tape in the left direction.
See Figure 6-2.
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MANUAL REWIND

r

FRONT PANEL REWIND SWITCH

SWITCH HELD
LEFT OR RIGHT

AUTOMATIC REWIND (TOWARD LOAD POINT)
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PULSE LEFT OR RIGHT
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JAUTOMATIC REWIND (AWAY FROM LOAD POINT)

|

PULSE LEFT OR RIGHT
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YES
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STOP
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EXTERNAL REWIND COMMAND
SPOOL | L0oP
OUTPUTS DATA CHAR- OUTPUTS DATA
ACTERS AT 400 CH/SEC AT = 250 CPS
| |
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YES YES
MMC 837 STOP STOP

REWIND LOGIC (EXTERNAL SIGNAL)
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6.2 ONT_PAN N TO

a. ON: A yellow LED which illuminates when power is switched
on by the PWR switch.

b. CHK: A red LED which illuminates when power is first
switched on and remains on or blinking if the reader fails
its self~-diagnostic checks.

6.3 OPERATOR FUNCTIONS

The front panel switches are used to initialize the reader after
the tape has been loaded and to establish a reference point
("load point") on the tape. When the reader is operated from the
front panel switches, data I/O operation stops and the reader
outputs a reader not-ready signal.

6.3.1 LOADING THE READER (Spools)
a. Install the tape spools onto the two tape spindles.

b. Open the readhead, and thread the tape over the read sen-
sors and under the tape guide rollers as shown on the
front panel diagram.

c. Be sure the sprocket holes align with the sprocket teeth
in the readhead.

d. Close the readhead.

e. Momentarily push the LOAD switch in the SPOOL position.
The reader will run in the direction selected by switch S1
(2) and stop after traveling approximately 16 inches.

This operation loads characters of data into the buffer
memory. It also establishes the first data character as
the "load point." The "“load point" is a reference stop-
ping point on the tape for subsequent rewind operations.

The reader is now ready to supply data to the user equip-
ment upon command from the I/O. The spooler motors ad-
vance tape automatically to load additional data charac-
ters into the memory as data is shifted out.

Operation of the reader from the I/0 is inhibited during
the load operation. Each time the LOAD switch is acti-
vated, a new "load point" is established and the previous
one is erased.
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6.3.2 LOADING THE READER (Strip or Loop)

a. Open the readhead and thread the tape over the read sen-
sors. Be sure the sprocket holes align with the sprocket
teeth in the readhead.

b. Close the readhead.

c. Momentarily push the LOAD switch to the LOOP position.
The stepper motor moves the tape in the forward direction
and stops at approximately 1.3 inches. Just as in the
SPOOL operation, data is loaded into the buffer memory. A
new load point is established each time the LOAD switch is
activated.

6.3.3 CHANGING MODES (Loop to Spool, or Spool to Loop)

During normal operation if it is desired to change from loop to
spool or vice versa, stop the reader motion, and initiate a 1load
operation in the new mode.

6.3.4 TAPE REWIND RIGHT OR LEFT

After the tape has been satisfactorily loaded, tape may be wound
to right or left by pressing the REWIND switch momentarily to
right or left. If the tape is wound toward the load point, it
will slew to right or left at high speed until the "load point"
is approached. At this time the tape will slow down and stop
approximately at the "load point." If the tape is wound away
from the "load point", it will continue at normal rewind speed to
the end of the tape. To stop the tape, momentarily press the
REWIND switch in either direction.

No data is read into the memory during the rewind operation.
Also, the reader signals to the user I/0O that the reader is “not
ready" during the rewind operation.

If the REWIND switch is activated and held, the tape will be
moved at high speed to the end of the tape (or until the switch
is released) and will ignore the "load point." In the loop mode,

the reader pauses momentarily at the "load point", then resumes
winding. Data does not output during winding.

6.3.4.1 Correcting Broken Tape Condition

If the tape should break or the end of the tape is reached, the
reader will stop. To resume operation:

a. Splice tape if necessary.

b. Reload tape into readhead.

c. Press load spool or loadkloop, as applicable.
d. Resume the desired operation.
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6.3.4.2 Tape Not Present

Anytime tape is not present in the readhead, neither the tape
loading nor rewind operation can occur.

6.3.4.3 Reader Only Operation

If the reader does not have the reel-to-reel servo system in-
stalled (reader only), all Spool mode operations are bypassed and
the stepper motor is selected to transport tape.

6.3.4.4 Spooler Only Operation

To spool loose tape from a tumble tank onto an empty reel; the
operator must guide the tape manually to prevent twisting. Al-
ternately operate the REWIND switch on and off to regulate the
speed of the spooling operation.

6.4 INTERNAL SWITCH SETTINGS

Before putting the reader into operation with user equipment,
three internal switches must be set.

6.4.1 SWITCH S1 (CPU PCB)

a. Set S1 (1) to desired speed (200 cps or 400 cps). (See
Figure 3-4).

b. Set S1 (2) to the desired direction for load tape move-
ment. (See Figure 3-4).

6.4.2 1I/0 SWITCHES

See Sections IV and V.
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SECTION VII
THEORY OF OPERATION
7.1 GENERAL

The microprocessor controlled tape reader consists of six basic
subagsemblies:

(1) Chassis - contains a transformer and an input power
connector.
(2) Front Panel - two versions:

a. Reader/Spooler - two spooler motors plus power and control
switches and indicators.

b. Reader Only - power and control switches and indicators
only, no spooler motors.

(3) Readhead - includes phototransistor/LED array, stepper motor,
and tape sprocket.

(4) CPU Circuit Board - includes power supply, microprocessor,
support electronics, analog-to-digital converter and non-
volatile memory.

(5) Servo Circuit Board ~ contains all the drive and control
electronics for both servo motors.

(6) I/0 Circuit Board - three versions are available:

a. REMEX Parallel - emulates REMEX 7300 and 7155 series
readers.

b. EECO Parallel - emulates EECO 9300 and 9200 series
readers.

c. RS-232C Serial - provides RS-232C and current loop serial
communications.

7.2 FUNCTIONAL -] ON

Operation of the reader centers around the CPU with all other
assemblies interconnected to it. Figures 7-1, 7-2 and 7-3 are
the block diagrams which show this relationship.

7.2.1 CPU BOARD

The CPU is an 8-bit microprocessor. The operating firmware is
located in an external EPROM.

7.2.1.1 Program_Memory
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The operating firmware is located in EPROM (U6). A checksum byte
is stored here and is recalculated during powerup diagnostics,

then compared to the stored byte. This verifies program
integrity. ‘
7.2.1.2 Address Latch

The data bus from the CPU is time multiplexed with both address
and data information. The address information is demultiplexed
by the address latch (U2).

7.2.1.3 Decoder

The CPU controls read and write functions with status bits on
Port 2 (P20, P21, P22 and P23). These bits are decoded and are
combined w1th the read and write signals to provide the read and
write control for the system.

7.2.2 1I/0 BOARD

The CPU board communicates to the external world via the I/0
board. Signals are sent to and received from the I/O board
through the data bus via connector J5S.

Three types of I/0 boards may be connected to the CPU:

REMEX Parallel, EECO Parallel or RS-232 Serial.

7.2.2.1 REMEX Parallel

The REMEX I/0 emulates the REMEX 7300 and 7155 series readers.
The circuit board is similar to the EECO I/0 board. The output
connector is a DB25P series. No 1logic selection switches are
used. Instead, the I/0 board interprets the REMEX mode line to
provide mode 5 and mode 6 operation.

7.2.2.2 EECO Parallel

The EECO parallel interface is designed to emulate EECO Model
9200 and 9300 series tape readers. The interface consists.of two
8-bit output latches, one 8-bit input latch, and logic for signal
inversion. Two flip-flops store the leading edge transition of
the DRIVE RIGHT and DRIVE LEFT signals. Because the processor
cannot respond to signals of short duration, step pulses are
saved by the flip-flops for later use by the processor.

7.2.2.3 Serial 1/Q

The serial I/0 provides full modem and current loop capability,
and full duplex communications.
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7.2.3 STEPPER MOTOR

The stepper motor is used exclusively for loop or strip tape
operation. It is selected for use by actuating the front panel
LOAD switch to the LOOP position.

The stepper motor is driven either in blocks or continuously.
This eliminates the need for complex stepper motor damping
hardware.

7.2.4 SERVO (Reel)

The second method of tape movement is via the reels. The reels
are driven by two servo motors. Each motor is controlled by a
closed loop velocity servo. The reel velocity is determined by
the processor and commanded to the servo board via the DATA BUS.
The circuit maintains the set speed regardless of reel load.

Actual tape speed through the readhead is calculated by the pro-
cessor. This information is used to determine the speed command
sent to the servo. When the tape speed reaches the desired speed
the processor adjusts the speed command to the servo.

7.2.5 READHEAD

The readhead monitors the tape and develops analog signals which
represent holes in the tape. These signals are generated by
beaming visible red light onto the tape and sensing the light
which passes through the tape holes with phototransistors. A
head-open switch is integrated into the head structure. The sig-
nal generated by this switch interrupts the processor. Tape mo-
tion is stopped and the reader assumes a not-ready status while
the head is open.

The phototransistors are arranged in two rows. The first row has
nine phototransistors, eight of which sense data holes. The
ninth phototransistor senses the sprocket hole. Row two contains
only a single sprocket sense phototransistor. This row is posi-

tioned 0.123 inches to the left of the first row. At this posi-
tion, the phototransistors generate a sprocket waveform that is
shifted 90 degrees in phase from the waveform generated by the
sprocket phototransistor in row one. The two signals are used by
the processor to read the data and to calculate the tape speed.

7.2.6 ANALOG TO DIGITAL CONVERTER (ADC)

One of the significant features of the reader is the use of one
input amplifier to sense all the data and sprocket holes. This
eliminates the need for individually adjusted amplifier circuits
for each input channel.

All data and sprocket signals are multiplexed into one amplifier
(U10). The output of the amplifier is digitized by a high speed
analog-to-digital converter (U9). The converter is controlled by
the processor.
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7.2.7 MINUS FIVE (-5) VOLT REGULATOR

The A - to - D converter requires a negative reference voltage.
This voltage is provided by a monolithic voltage inverter (U15)
which generates -5 volts from the +5 volt supply.

7.2.8 FRONT PANEL

The front panel contains a set of three switches and two LED
displays:

(1) POWER. This switch controls the ac power.
{2) REWIND. This switch controls the rewind function of the
reader. It can be actuated in either right or left direction

and initiates a rewind right (—=%) or a rewind left (<—).

(3) LOAD. This switch controls the load function. Pushing the

switch up initiates a load reel function. All subsequent
tape movement is made with the servo motors. Pushing the
switch down initiates load loop function. All subsequent

tape movement is made with the stepper motor.

(4) POWER "LED". This indicator, when on, indicates power has
been turned on to the unit and the +5 volt regulator is
operating.

(5) CHK "LED". Comes on and stays on or blinks whenever a fault
condition is sensed (See "Diagnostics", Paragraph 9.3. This
light momentarily lights during power up.

All switches except the power switch are connected via a flexible
cable to the CPU board, where they are connected to a buffer
(U12). The processor monitors the switch status by periodically
reading the output of the buffer.

7.2.9 NON-VOLATILE MEMORY

The total elimination of adjustments in the readhead electronics
is due to the use of a non-volatile memory. Data representing
the electronic trip point between a hole and no-hole condition is
stored in this memory.

Before the reader is operational it must be calibrated. This
operation automatically adjusts the reader to accommodate for the
differences between the phototransistor outputs. During

cablibration, the LED's are turned off, then each phototransistor
output is digitized and saved. The LED's are then turned on and
the output of the phototransistors digitized. An optimum level
is calculated for each channel that distinguishes a hole from a
no-hole. This value is saved in the non-volatile memory. Cy-
cling the power switch causes the program to recall the values.

Data can be written into the non-volatile memory a limited number
of times. To insure data integrity of the non-volatile memory, a
checksum digit is saved in the last location. This digit is
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recomputed each time the memory contents are read and is compared
to the actual value stored. Any loss of memory capability is
detected. Incorrect data is not accepted. Loss of memory is
detected by the self-contained diagnostic program and is indi-
cated by the blinking check (CHK) LED.

7.2.10 POWER SUPPLY

Power is provided by a linear regqulated supply. Input voltage is
selectable by installing the selection card in an appropriate
manner. (See Figure 2-2). Two of the transformer secondaries
are connected to the CPU board where they are rectified and regu-
lated. Regqulated output voltages are removable jumper plugs.
This provides easy 1isolation of the power supply from the
remainder of the circuit.

A third secondary winding is connected to the I/0 board through
connector J5. The output of this winding is rectified on the I/O
board to provide the drive voltages when an RS-232 interface is
specified.
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S8ECTION VIII

REPLACEMENT PARTS

Table 8-1.

Replacement Parts

Description

Reader or

Reader/Spooler
*P/N 830990-XX

Part Number

~ |

CPU Printed Circuit Bd Assy All 134538-02
Servo Printed Circuit Bd Assy All 134543-01
I/0 Printed Circuit Bd Assy XX= -150 134548-01
XX= -160 134548-01
XX= -250 134658-01
XX= -260 134658-01
XX= -350 135653-01
XX= -360 135653-01
Spooler Motor Assy All 135782-01
Readhead Assy All 134556-02
CPU~-to-1/70 Bd Interconnect Cable All 135682-01
Front Panel to CPU Interconnect- All 135783-02
ing Cable (Flex Circuit Assy)
LOAD Switch, S1 All 399990-~-02
REWIND Switch, S2 All 399990-02
POWER Switch, S3 All 399990-01
CHK LED Indicator, Red DS1 All 338112-23
PWR LED Indicator, Yellow DS2 All 338112-22
Power Connector All 706500-397
1.5 Amp Slo—-Blo Fuse All 705710-121
0.75 Amp Slo-Blo Fuse All 705710-116
Power Cord All 708000-110

* See Table 1-1 for Part Number Descriptions.
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9.1 FACTORY REPAIR INFORMATION

The reader may be returned to the factory for repairs. To re-
turn either warranty or out-of-warranty readers or components,
prior authorization and a purchase order is required.

The reader may be returned to the factory or our Factory Au-
thorized Service Center for repairs or module exchanges. All

parts are available from:

EMEX;NISION

SEYMOUR ELECTRONICS AND AUTOMATION, INC.
1335 S. ACACIA, PO. BOX 34034
FULLERTON, CA 92634-9434
(714) 535-4160  TELEX 183 040
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SECTION IX

MAINTENANCE

WARNING

Hazardous voltages are present in this
equipment when power is connected. Use
caution to avoid electric shock.

9.1 GENERAL

This section contains information for maintaining the Micro-
processor Based Punched Tape Reader. The instructions include
preventive maintenance, diagnostic tests and adjustments.

9.2 PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning, periodic inspection
and calibration performed at regular intervals.

9.2.1 CLEANING
The glass surfaces of the readhead must be cleaned to prevent an

excessive accumulation of dirt from causing misreading of tape.
To clean the readhead:

CAUTION |

Do not use sharp tools or volatile solvents.
Avoid excessive pressure on glass. Failure to
comply may result in damage to equipment.

(1) Open head by carefully lifting up top cover.

(2) With a dry cotton swab, wipe the two glass surfaces and sur-
rounding area of head. If glass cannot be cleaned thoroughly
with a dry cotton swab, proceed with the following steps:

a. Prepare a cleaning solution of water and mild liquid
detergent.

'

b. Wipe glass surfaces with clean cottdén swab moistened with
cleaning solution. - Use solution sparingly and do not sat-
urate area. '

c. Rinse area with clean cotton swab moistened with clean
water.
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d. Wipe dry with soft clean cloth or dry cotton swab.

e. Inspect glass surfaces for cleanliness making certain that
no residue 1is present. If required, repeat steps a.
through d. until glass is thoroughly clean.

f. Close readhead top section.
9.2.2 PERIODIC INSPECTION

Regularly examine the reader for any signs of mechanical or elec-
trical malfunction. Check to see the readhead cover moves up and
down freely. Make sure connections are made securely and that
wiring, cables and components do not show unusual signs of wear
or overheating.

9.2.3 CALIBRATION

The selection of LED's and phototransistors provides significant
performance improvement reliability in transparent tape reading
ability while using only 10 mA drive currents to the LED's. This
level of drive current reduces the aging effect of the LED's,
thus, calibration need not be performed except during periodic
maintenance. Calibration once per year should be adequate.

Calibration is performed using the front panel controls. Turn
the power off. While holding the load switch in the loop posi-
tion and the rewind switch in the right (—w) position, turn the
power switch back on. The check  (CHK) LED goes on during the
calibration cycle and goes out at the successful completion of
the cycle.

NOTE

Tape must NOT be in the
head during calibration.

9.3 DIAGNOSTICS

The reader contains a firmware diagnostic routine that checks the
reader hardware for proper function. The diagnostic routine is
invoked during each power up. The check (CHK) LED 1light is
turned on at the start of the diagnostic test. The light is

turned off at the successful completion of the test. Failure of
any test causes the (CHK) light to blink or stay continuously on.
The number of blinks signifies which major test has failed. An

optional two-digit diagnostic display module may be used to dis-
play the failed test number in HEX format. The test program
loops on a failure thus enabling a test technician to quickly
locate the problem. See Table 9-1.

112670-126D 9-2



Table 9-1. Diagnostic Indications
“CHK" LED Probable
Indication Failure Location
Light is On EPROM checksum test CPU PCB
1 Blink Calibration CPU PCB
Phototransistor leakage Readhead
exceeds maximum value Assembly
Non-volatile memory CPU PCB
checksum test
2 Blinks A to D converter or -5 CPU PCB
volt reference voltage
3 Blinks +5 volt or +24 volt CPU PCB
4 Blinks Servo Servo PCB
5 Blinks I1/0 1/0 PCB

9.4 ADJUSTMENTS

9.4.1
a.
b.
C.
9.4.2

To adjust the servo motor pots on the Servo PCB:

a.

Mechanical

EQUIPMENT REQUIRED

movement voltmeter

equivalent).

Small screwdriver.

One 7.5 inch reel full of mylar tape.

SERVO PCB ADJUSTMENT

(Simpson 260

or

Place switch S1 (2) in the "0" position (See Figure 3-

4).

Clean and close the readhead.

Calibrate the reader (See Paragraph 9.2.3).

Turn power off.

Place full reel of mylar tape on right hub.

112670-126D
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f. Connect a voltmeter positive lead to test point (+MRT)
at center of Servo PCB. Connect the negative lead to
test point (-MRT). (See Figure 9-1).

g. Turn power on.

h. Press LOAD SPOOL switch.

i. While right motor is turning, adjust R31 (right hand
pot) for 4.2 + 0.2 volts. Repeat steps h. and i. as
necessary.

j. Turn off power.

k. Place full reel of mylar tape on left hub (was on
right hub).

1. Place switch S1 (2) in the “1" position (See Figure 3-
4).

m. Connect a voltmeter positive lead to test point (+MLF)
at center of servo PCB. Connect the negative lead to
(-MLF). (See Figure 9-1).

n. Turn on power,

o. Press LOAD SPOOL switch.

p. While left motor is turning, adjust R30 (left hand
pot) for 4.2 + 0.2 volts. Repeat steps o. and p. as

necessary..

q. Turn off power and reset switches to appropriate set-
tings. (See Figure 3-4, 4-4 or 5-8).

;Sigk RIGHT
e MOTOR
SPEED SPEED

R30 R31

@ +MLF
@ -MLF
@ +MRT
@ -MRT

MMC 841

Figure 9-1. 8ervo PCB Test Points.
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Figure 9-2. Reader Assemblies.

THE DIRECTOR Tape Reader Subassembly Modules
(Top Cover Optional — Order EMRO0008)
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Figure 10-3. Schematic for P/N 134543 PCB.
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Figure 10-5. Schematic for P/N 135653 PCB (cont'd).
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Figure 10-6. Schematic for P/N 135658 PCB.
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