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GFL-002
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that
hazardous voltages, currents, temperatures, or other conditions that
could cause personal injury exist in this equipment or may be
associated with its use.

In situations where inattention could cause either personal injury or
damage to equipment, a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is
not taken.

Note

Notes merely call attention to information that is especially significant to
understanding and operating the equipment.

This document is based on information available at the time of its publication. While
efforts have been made to be accurate, the information contained herein does not
purport to cover all details or variations in hardware or software, nor to provide for
every possible contingency in connection with installation, operation, or maintenance.
Features may be described herein which are not present in all hardware and software
systems. GE Fanuc Automation assumes no obligation of notice to holders of this
document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or
statutory with respect to, and assumes no responsibility for the accuracy, completeness,
sufficiency, or usefulness of the information contained herein. No warranties of
merchantability or fitness for purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master Field Control Modelmaster Series One
CIMPLICITY GEnet PowerMotion Series Six
CIMPLICITY Control Genius ProLoop Series Three
CIMPLICITY PowerTRAC Genius PowerTRAC PROMACRO VuMaster
CIMPLICITY 90-ADS Helpmate Series Five Workmaster
CIMSTAR Logicmaster Series 90

©Copyright 1996—1997 GE Fanuc Automation North America, Inc.
All Rights Reserved
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PREFACE

This manual provides information necessary to implement a serial communications link
between a Series Six PC or host computer and a Series One, Series One Junior, Series One
Plus, or Series Three PC.

You should become familiar with the operation of the Series One, Series One Junior,
Series One Plus, or Series Three PCs (depending on your application) before reading this
manual. Also, if a Series Six is to be included in your communications link, you may wish
to refer to the Series Six Data Communication Manual, GEK-25364, for complete
information on Series Six Data Communications.

Chapter 1, Introduction, describes the capabilities of the Data Communications Unit
(DCU) and the Data Communications Module (DCM) and possible system configurations of
Series One, Series One Junior, Series One Plus, and Series Three PCs with a Series Six PC
or host computer.

Chapter 2, Installation and Operation of the Data Communications Unit for the Series
One, Series One Junior, and Series One Plus PCs, describes the operation of the Data
Communication Unit's user interfaces and the installation of the DCU.

Chapter 3, Installation and Operation of the Data Communications Module for the Series
Three PC, describes the operation of the Data Communication Module's user interfaces
and the installation of the DCM.

Chapter 4, Electrical Interface Circuits, provides the information needed to construct
cables to connect the DCU or DCM to other devices.

Chapter 5, Communication Examples, explains how to build the Series Six ladder diagram
to initiate communications between a Series Six PC and a Series One, Series One Junior,
Series One Plus, or Series Three PC.

Chapter 6, Serial Interface Protocol, provides complete reference information on DCU
and DCM serial interace protocol and timing to allow the user to write a serial
communications driver for a host computer or microprocessor.
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CHAPTER 1
INTRODUCTION

.

The serial interface to the Series One™ family of PCs is essentially the same as the
interface to the Series Three™ PC. For this reason the user information for both have
been combined into one manual. The differences are primarily related to the physical
package which affects the installation of the interface. To differentiate between the two
interfaces, the terms below are used throughout this manual.

Data Communications Unit (DCU) - Series One, Series One Junior,
and Series One Plus PC Interface
Data Communications Module (DCM) - Series Three PC Interface

This chapter describes the capabilities and system configurations for serial
communications with the Series One Family of programmable controllers and Series
Three programmable controllers.

COMMUNICATIONS CAPABILITIES USING THE DCU OR DCM

The DCU and DCM provide a serial, RS-422 interface between a Series One, Series One
Junior, Series One Plus, or Series Three PC and a device such as a Series Six™ PC,
Workmaster™ computer or other host computer. Memory types that can be accessed
through the DCU or DCM include:

o Discrete input and output points,

e Timer and counter accumulator references (and Series One Plus PC and Series
Three PC data registers),

® Scratchpad (including using the password and the user logic error checking
capability for the Series One Plus PC),

® User logic, and

e Diagnostic information.

Using the CCM2 protocol, the host computer or Series Six PC can have supervisory
control over one or more PCs of the Series One family or one or more Series Three PCs.
The data transfer rates as well as other communications parameters for the DCU and
DCM are DIP-switch selectable. The primary data transfer rate for direct connections is
19.2 kBps. Other data transfer rates are provided for special purpose interfaces which
include modem configurations.

SYSTEM CONFIGURATIONS USING THE DCU OR DCM

A system configuration refers to the way in which various devices are combined to form a
communications network. As explained below, both point-to-point and multidrop
configurations are possible through the DCU or DCM. For details on constructing cables,
see Chapter 4, Electrical Interface Circuits.

In all configurations, the Series One, Series One Junior, Series One Plus, or Series Three

PC is the slave device, and the host computer, Workmaster, or Series Six PC is the
master device. A slave can respond only to requests from a master.

™ Trademark of General Electric Company.
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When a Workmaster computer or other host computer is the master device, host software
must be written to handle the protocol requirements as explained in Chéapter 6, Serial
Interface Protocol.

POINT-TO-POINT CONFIGURATIONS

In the point-to-point configuration, only two elements can be connected to the same
communication line. The communication line can be connected directly using the RS-422
electrical interface capability (4000 feet, 1200 meters, maximum), or connected through
modems and an RS-232 to RS-422 adapter unit for longer distances over telephone lines.

TPK.A.40369
MASTER SLAVE
SERIE(S)RSIX PC RS-422 | SERIES ONEéil?UNlOR/PLUS
HOST COMPUTER SERIES THREE PC
Figure 1.1 POINT-TO-POINT CONFIGURATION (DIRECT)
TPK.A.40370
MASTER SLAVE
SERIES SIX PC - AV RS-232 | RS-232 | RS-422 | SERIES ONE/JUNIOR/PLUS
OR RS-232 MODEM MODEM ADAPTER OR
HOST COMPUTER UNIT SERIES THREE PC

Figure 1.2 POINT-TO-POINT CONFIGURATION (USING MODEMS)
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MULTIDROP CONFIGURATIONS

This configuration permits the connection of a host computer or Series Six PC to a group
of Series One, Series One Junior, Series One Plus, or Series Three PCs. As with
point-to-point connections, either RS-422 capability or modems can be used. A
maximum of 8 slaves can be connected using RS-422. The maximum distance between
the two end devices in the multidrop is 4000 feet (1200 meters).

When RS-232 'modems are used, an RS-232 adapter unit must be included to convert
RS-422 signals from the DCU or DCM to RS-232 signals for the modems.

TPK.A.4037)
MASTER SLAVE
SERIESRSIX pc | RS-422 | sERiEs onaééumoamus
HOST COMPUTER SERIES THREE PC
SLAVE
SERIES onsg;umonmus
SERIES THREE PC
Figure 1.3 MULTIDROP CONFIGURATION (DIRECT)
TPK.A.40372
MASTER SLAVE
SERIES SIX PC . Y RS-232 | RS-232 | Rs-422 | SERIES ONE/JUNIOR/PLUS
OR | RS-232 M ooen ADAPTER |1o422 OR
HOST COMPUTER UNIT | SERIES THREE PC
~y SLAVE

RS-232 | Rs-422 | SERIES ONE/JUNIOR/PLUS
ADAPTER OR
UNIT SERIES THREE PC

*Up to 8 slave devices can be multidropped from the RS-232 Adapter Unit.

Figure 1.4 MULTIDROP CONFIGURATION (USING MODEMS)
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CHAPTER 2
INSTALLATION AND OPERATION OF THE DATA COMMUNICATIONS UNIT
FOR THE SERIES ONE FAMILY OF PCS

This chapter describes the operation of the user interfaces (LEDs, switches, and ports)
and the

installation of the Data Communications Unit (DCU) (IC610CCM100A,
1C610CCM105A).

NOTE TO SERIES ONE PLUS USERS

Use only the Data Communications Unit (IC610CCM105A) for
communications with the Series One Plus PC.

DESCRIPTION AND OPERATION OF THE USER INTERFACES FOR THE DCU

The various indicator lights, connectors, and configuration DIP switches for the DCU are
shown in Figure 2.1.

TPA.C.40221
]
@/—W-T‘ A
DM OMHOF 15
PROGRAWMER Qo |f
CONNEZTOR OO H =
\ orf Uingd! . |
N I |
|
& 11
VIEwW
CENERAL 1
ELECTRIC
SERESONE
-
D g i
4 ]
¥
/
/]
END
R it
J
O =
t B
Ll
T/[EE‘R g CONE:%TOH
" g -
=
Hl
il
N )

Figure 2.1 FRONT, END, AND REAR VIEW OF THE DCU
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LED INDICATORS

The six status LED's on the front of the DCU convey the following information:

Status LED

DATA

DIAG

PWR

State

On

Oof f

On

Of f

Oof f

Description

Data being transferred to and from the
communication port.

Data not being transferred to and from the
communication port or data incorrect due
to:

1. Parity overrun or framing errors;

2. Invalid header, data block, control
character, or checksum;

3. Time out on serial link. (Refer to
Chapter 6 for more information on the
protocol used).

Power-up hardware diagnostics have passed.

Power-up hardware diagnostics have failed.

5 V dc power to DCU is connected.

5 V dc power to DCU is not connected.

NOTE

Power to the DCU can be supplied from the rack power supply or an
external supply. When the power supply select switch is in the EXT
position, power must be supplied through the external power supply
connector on the side of the DCU. See Figures 2.1 and 2.2.
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Status LED State
RUN On
Off
BATT On
Off
CPU On
Off

Description

The CPU is in the RUN mode.

The CPU is not in the RUN mode.

The battery which provides memory back-up
in the CPU is not OK.

The battery which provides memory back-up
in the CPU is OK.

There is an error; check the error code on
the programmmer display and take the
appropriate action.

There is no CPU error.

FRONT PANEL CONNECTORS

Two connectors on the front of the DCU provide an interface to:

1. Programmer (Programmer Connector),
2. External serial device (Communications Connector).

Programmer Connector

The programmer connector is the mating connector which mates with the programmer
and connects with the CPU. This permits use of the programmer while the DCU is
connected to the CPU. See Figures 2.1 and 2.4.

Communications Connector

The communications connector (25-pin female, D-type) provides a serial interface to
external devices. A pin-by-pin description of this connector is shown in Chapter 4.
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DCU CONFIGURATION SWITCHES
The configuration switches are located on the right side of the DCU as shown below.

TPK.A.40373

ON/OFF
@ — LINE SWITCH
COMMUNICATION
PORT
DIP SWITCHES
UNIT ADDRESS
DIP SWITCHES
E 1 EXTERNAL
[ POWER SUPPLY
! CONNECTOR
END
VIEW

Figure 2.2 LOCATION OF THE DCU CONFIGURATION SWITCHES

ON/OFF-LINE Switch

The ON/OFF-LINE switch, which is directly above the DIP switches on the right side of
the DCU, enables or disables serial communications with the Series One, Series One
Junior, or Series One Plus CPU.

OFF LINE: Serial communication between the DCU and the CPU is disabled and the
CPU is under control of the attached programmmer.

ON LINE: Serial communication between the DCU and CPU is enabled and the
programmer is disabled if attached.
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CPU (Unit) ID DIP Switches

The bottom group of eight DIP switches located on the right side of the DCU determines
the CPU ID of 1-90. The switch configuration associated with each ID is shown in Figure
2.3.

TPA.A.40223

EXAMPLE OF UNIT BINARY
BOwPLE WTCH S 6T oruses o
FOR UNIT ADORESS 9. | © "
e B ittt 64
F—Jw | -eeeeememeeeeeees k
I | seeeeeeeseseeeeae L3
« | eeeeeereeeenaan.. [
F—Jem | -eeeeececceceeens 4
| e B 2
P T |
N0 o
UNIT | DIP SWITCH UNIT | DIP SWLTCH UNIT DIP SWITCH
D POSITION 1D POSITION ) POSITION
8l7]6]s]al3]2[1 8l7]6[5]a]3[2]1 8l7]e[5[al3]21
1 x| 3 x| x[x[x[x] 61 XX X(X| (%
2 X 32 X 62 X X XX X
3 x|x| 33 X x| 63 x| X[ x[x[x x
a X 34 X X Y X
5 x| x| 35 x x[x| 65 x x
6 x|x 36 x x 66 X x
1 x| x|x| 37 X x| [X] 67 x XX
8 X 38 X x[x 68 X x
9 X x| 39 x x[X[X| 69 X x| Ix
10 x| |x 40 x| |x 70 X X[x
11 x| [x[x| a1 x| |x x| 1 x x[xlx
12 x[x a2 x| |x| [x 72 x X
13 x[x| x| a3 x| [x] [x[x| 73 X X X
14 x[x[x as x| {x[x 74 X x[ |x
15 XX X[X]| a5 x| [x[x[ [x| 15 x x| XX
16 X a6 x| [x]x[x 76 X x|x
17 X X| a7 x| [x[x{x[x] 77 X x[x| x
18 X x a8 x[x 78 X x|x/x
19 X X[x| a9 x[x x| 19 X X x[xix
20 x| |x 50 x[x X 80 x| x
21 x| x| [x] s1 x[x x[x] 81 x| |x x
22 x| [x[x 52 x[x] [x 82 x| [x X
23 x| [x{x[x| s3 x[x| [x[ [x] 83 x| X x[x
24 x[x 54 x[x| [x[x 84 x| [x[ [x
25 x|x x| 55 x[x| [x{x|x] 85 x| | x| [x] |x
26 x/x] Ix 56 xx[x 86 x| x| [x[x
27 X[ x| [X[x] 57 x[x|x x| 87 x| | X[ [x[x|x
28 x[x[x 58 xixlx| [x 88 x| [x[x
29 x[x[x] [x| s9 x[x[x[ [x[x] 89 X X X
30 x[x[x{x 60 x[x[x[x 90 X x| [x

X = Switch in the ON position

Figure 2.3 DIP-SWITCH SETTINGS FOR CPU ID SELECTION
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Communication Port Configuration DIP Switches

The top group of eight DIP switches on the right side of the DCU determines the set-up
parameters for the communication port (refer to Figure 2.2 for location of the switches).
The settings for the communication set-up parameters are shown in Table 2.1. To
execute the Loop Back Test, the ON/OFF-LINE SWITCH must be in the OFF-LINE
mode. Switches 7 and 8 are not used.

Table 2.1 COMMUNICATIONS PORT CONFIGURATION DIP-SWITCH SETTINGS

DATA RATE SELECTION (BPS)

*300
1200
9600
19.2 k

DIP-SWITCH NUMBER

1 2
OFF OFF
ON OFF
OFF ON
ON ON

PARITY SELECTION

Parity ENABLED (0dd parity

generated and checked).
*Parity DISABLED (No parity
is generated or checked).

DIP-SWITCH NUMBER
3
ON

OFF

LOOP-BACK TEST
(Special Connector Required)
Enabled

*Disabled

DIP-SWITCH NUMBER
L
ON
OFF

TURN-AROUND DELAY

* 0 ms delay
10 ms delay

DIP-SWITCH NUMBER
2
OFF
ON

POWER-UP MODE**

Program/Stop Mode
*Run Mode

DIP-SWITCH NUMBER
6
ON
OFF

*Factory set default position.
**See section, Power Cycle Conditions Affecting System Operation.
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EXTERNAL POWER SUPPLY CONNECTOR

The external power supply connector (see Figure 2.2) allows the DCU to receive its
operating power (5 V dc at 0.5 A) from an external power supply. A three conductor
cable is provided with the DCU for external power supply connection. Its color code is as
follows:

White: +5V dc (+5%) at 0.5 amps

Black: Logic ground of power supply

Green: Power system ground

POWER SUPPLY SELECT SWITCH

There is a power supply select switch on the back of the module to select internal (CPU)
or external power for the DCU. An adjacent label indicates correct switch orientation
for each selection.

USING THE DCU WITH CPU RACK POWER

It is recommended that a Series One high-capacity power supply, IC610CHS110A, 114A,
120A, or 124A be used when installing a DCU in a system. If a high-capacity power
supply is not used, then the DCU should be powered by an external +5 V dc power supply.
If a standard (low capacity) Series One power supply is used with the DCU, inconsistent
CPU or communications operation will result.

NOTE

Even if a high-capacity power supply is being used in the CPU rack,
inconsistent CPU or communications operation may be observed
depending on the number and unit load of 1/O modules installed in
the rack. Refer to Tables 2.2 and 2.3 for units of load supplied by
the different racks and used by I/0 modules and other system

devices.
Table 2.2 SERIES ONE UNITS* OF LOAD (SUPPLIED)
CATALOG NUMBER DESCRIPTION POWER SUPPLIED IN UNITS OF LOAD
+5 V +9 V +24 V. +24 V EXT
IC610CHS100A 5-slot std cap 40 80 20 -
IC610CHS110A 5-slot hi cap 140 80 LO** 10
IC610CHS114A 5-slot hi cap 24 V dc 140 80 40 -
IC610CHS120A 10-slot hi cap 140 160 LO** 10
IC610CHS124A  10-slot hi cap 24 V dc 140 160 40 -
IC610CHS130A 10-slot hi cap 140 170 50%* 10
IC610CHS134A  10-slot hi cap 24 V dc 140 170 50 -

* 1unit=10 mA

** If an external sensor is connected to the 24 V + and - terminals on the power supply,
the current used by the sensor (up to a maximum of 100 mA), should be deducted from
the available listed units of load.
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Table 2.3 SERIES ONE UNITS* OF LOAD (USED)

-

CATALOG NUMBER DESCRIPTION POWER USED IN UNITS OF LOAD
(CIRCUITS) +5 V +9 V +24 V
IC610CPULO1C CPU 25 - -
IC610CPUL05A CPU 25 - -
IC610PRG100B Programmer 6 5 -
IC610PRG105A Programmer 6 5 -
I1C610MDL101A Inp 24 V dc sink (8) - 1 10
IC610MDL102A Inp 24 V dc src (16) - 2 19
I1C610MDL103A I1/0 24 V dc (4/4) - 2 7
IC610MDL104A I/Relay Out 24 V dc (4/4) - 20 6
IC610MDL105A Thumbwheel Interf (4x16) - 1 10
IC610MDL106A Inp 24 V dc sink w LEDs (l6) - 3 24
IC610MDL107A Inp 24 V dc sink load (16) - 3 23
I1C610MDL110A Hi Speed Counter (1) - 7 -
IC610MDL111A Inp 24 V ac/dc (8) - 1 -
IC610MDL112A Inp 24 V ac/dc souce (16) - 13 -
IC610MDL115A I1/0 Fast Response (4/2) - 8 6
IC610MDL124A I1/0 Simulator (8) - 1 11
IC610MDL125A Inp 115 V ac (8) - 1 -
IC610MDL126A Inp 115 V ac isolated (4) - 1 -
IC610MDL127A Inp 230 V ac (8) - 1 -
IC610MDL151A Out 24 V dc sink (8) - 2 3
IC610MDL152A Out 24 V dc sink (16) - 5 b
IC610MDL153A Out 24 V dc sink (4) - 1 1
IC610MDL154A Out 24 V dc sink/src (&) - 1 10
IC610MDL155A Out 24 V dc src (8) - 3 -
IC610MDL156A Out 24 V dc sink w LEDs (16) - 4 10
IC610MDL157A Out 24 V dc sink w LEDs (1l6) - 4 10
IC610MDL158A Out 24 V dc src w LEDs (16) - 20 -
IC610MDL175A Out 115/230 V ac (8) - 16 -
IC610MDL176A Out 115/230 V ac isol (&) - 8 -
IC610MDL180A Out Relay (8) - 34 -
IC610MDL182A Out Relay (16) - 48 -
IC610CCM100A Data Comms Unit 30 - -
I1C610CCM105A Data Comms Unit 30 - -
IC610CCM110A I1/0 Link Local Module 60 - -
IC610CCM111A I/0 Link Remote Module 60 - -
IC610PER1S51A Printer I/F 26 - -
IC610PERLS54A Low Cost PROM Writer 80 - -

*1 unit = 10 mA. Calculations are based on the worst case--all inputs and outputs on.
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INSTALLING THE DCU

To install the DCU: "
1. Set the internal/external power switch to the desired position.
2. Position the CPU (unit) ID and port configuration DIP switches to the desired
position (see Figure 2.3 and Table 2.1).
3. With the Series One, Series One Junior, or Series One Plus CPU power off,

connect the DCU to the CPU and the programmer to the DCU (if desired) as
shown in Figure 2.4.

If, before powering up, the ON-LINE/OFF-LINE switch is placed in the ON-LINE
position, after power up the PWR, RUN, and DIAG indicators should light in that order.
For more information on power-up conditions affecting the CPU and communications
status see Tabie 2.4.

NOTE

The Series One CPU version must be Revision B or later.

. TPK.A.40374
- . BOTTOM SIDE
OF SERIES ONE
|~ PROGRAMMER

- / DATA
! COMMUNICATIONS
: UNIT (DCU)
| =} '/ N
= xiy
!
|

TR

ARG

'V' U
CONNECTS TO

SERIES ONE/JUNIOR/PLUS
CPU

Figure 2.4 CONNECTING THE PROGRAMMER, DCU, AND CPU
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NOTE

The following statuses result only when there is a low battery
condition in the CPU.

Table 2.4 POWER CYCLE CONDITIONS AFFECTING SYSTEM OPERATION (continued)

DCU PROGRAMMER RESULTING CPU AND COMMUNICATIONS
STATUS ON POWER CYCLE
ON-LINE/ POWER UP ATTACHED/ MODE KEY-
OFF-LINE MODE DIP DETACHED SWITCH

SWITCH SWITCH 6 POSITION
Off Line On or Off Not - CPU in Program mode with communi-
Attached cations inactive since unit is off
line.
On Line On(Prog) Not - CPU in Program mode with communi-
Attached cations active. DIAG LED will be
ON and and RUN LED will be OFF.
On Line Off Not - CPU in Program mode with communi-
(Run) Attached cations inactive. DIAG and RUN

will be OFF. Unit must be
manually set to Program/Stop mode
and the E-21 error cleared (if it
has occurred) before commmunica-
tions can resume.
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CHAPTER 3
INSTALLATION AND OPERATION OF THE DATA COMMUNICATIONS MODULE
FOR THE SERIES THREE PC "

This chapter describes the operation of the DCM's user interfaces (LEDs, switches, and
ports) and the installation of the Data Communications Module (DCM) (IC630CCM300).

DESCRIPTION AND OPERATION OF THE DCM'S USER INTERFACES

The various indicator lights, connectors, and configuration DIP switches for the DCM are
shown in Figure 3.1.

TPK.A.40007
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Figure 3.1 FRONT AND REAR VIEW OF THE DCM
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LED INDICATORS

The three status LED's on the front of the DCM convey the following information:

Status LED State Description
DATA On Data being transferred to/from the

communication port.

Off Data not being transferred to/from the
communication port or data incorrect
due to:

1. Parity overrun or framing errors;

2. Invalid header, data block, control
character, or checksum;

3. Time out on serial sink.

DIAG On Power-up hardware diagnostics have
passed.
Off Power-up hardware diagnostics have
failed.
PWR On 5 V dc power to DCM is connected.
Off 5 V dc power to DCM is not connected.
NOTE

Power to the DCM can come from the Series Three CPU or external
supply depending on position of power select switch. When the
power supply select switch is in the EXT position, power must be
supplied through the external power supply connector on the front
of the DCM. See Figure 3.1.
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FRONT PANEL CONNECTORS

Three connectors on the front of the DCM provide an interface to:
1. Series Three CPU (CPU Connector);
2. External serial device (Communications Connector); and
3. External power supply.

Each of these interfaces are described below.

Series Three CPU Connector

The CPU connector (25-pin male, D-type) ties the DCM to the Series Three CPU. All
communication with the Series Three, as well as operating power (if the power supply
select switch is set to internal) is transmitted through this interface. The cable
(IC630CBL395A) is provided with each DCM for the link.

Communications Connector

The communications connector (25-pin female, D-type) connects the DCM to external
devices. A detailed description (pin by pin) of this connector is shown in Chapter 4.

External Power Supply Connector

The external power supply connector allows the DCM to receive its operating power (5 V
dc at 0.5 A) from an external supply. Users with Series Three power supply
IC630PWR300A require an external power supply to operate a DCM. Other Series Three
power supplies may or may not necessitate the use of an external power supply for proper
operation of the DCM. This is dependent on the number and type of 1/0 modules in the
CPU rack. Refer to Tables 3.2 and 3.3. A three conductor cable is provided with the
DCM for external power supply connection. Its color code is as follows:

WHITE:  +5V DC (+ 5%) at 0.5 amps
BLACK: Logic ground of power supply
GREEN: Power system ground.



GEK-90477 Installation and Operation of the DCM 3-4

DCM CONFIGURATION SWITCHES

The ON/OFF line switch is located on the front of the DCM. The other configuration
switches are located on the back of the DCM as shown below.

TPK.A.40226

CONFIGURATION <

PWR
POWER EXT

SUPPLY
SELECT @ ‘
INT

Figure 3.2 LOCATION OF THE DCM CONFIGURATION SWITCHES

ON/OFF-LINE Switch

The ON/OFF-line switch which is recessed on the front panel of the DCM enables or
disables the serial communications with the Series Three CPU.

OFF LINE: Serial communication between the DCM and CPU is disabled, and the
CPU is under control of the programmer.

ON LINE: Serial communication between the DCM and CPU is enabled, and the
programmer is not functional.
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NOTE

The terminal LED indicator on the face of the Series Three
identifies the status of the serial link between the DCM and CPU.

Terminal LED ON: DCM/CPU interface enabled.
Terminal LED OFF: DCM/CPU interface disabled.

Interaction between the DCM ON/OFF-LINE switch and the CPU Keyswitch

In order to establish or maintain the serial link between the DCM and the Series Three

CPU,

the CPU keyswitch must be in the Run 1 or Run position, and the DCM

ON/OFF-LINE switch in the ON-LINE position. If the CPU keyswitch is ever taken out
of the Run 1/Run position when the serial link is enabled, the link will become disabled
and the TERMINAL LED will turn off.

To re-enable communications:

1.
2.

Put the CPU keyswitch back in Run 1 or Run position.
Cycle the ON/OFF-LINE switch on the DCM with the final position being ON
LINE.

NOTE

Once the link is established and the TERMINAL LED is on, the
Series Three CPU can be put in either Stop/Program or Run mode’
by a serial request from the master device on the link. See the
application examples in Chapter 5.
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Communication Port Configuration DIP Switches

The bottom group of eight DIP switches on the back of the DCM seletts the mode of
operation for the communication port (refer to Figure 3.2 for location of switches). The
various settings for the communication set up parameters are shown in Table 3.1. To
execute the loop-back test the ON/OFF-LINE switch must in the Off-Line mode.

Table 3.1 COMMUNICATIONS PORT CONFIGURATION DIP-SWITCH SETTINGS

DATA RATE SELECTION (BPS)

DIP-SWITCH NUMBER

1 2
*300 OFF OFF
1200 ON OFF
9600 OFF ON
19.2 k ON ON

PARITY SELECTION

DIP-SWITCH NUMBER

3

Parity ENABLED (0dd parity ON
generated and checked).

*Parity DISABLED (No parity OFF

is generated or checked).

LOOP-BACK TEST

DIP-SWITCH NUMBER

(Special Connector Required) 4
Enabled ON
*Disabled OFF

TURN-AROUND DELAY

DIP-SWITCH NUMBER

5
* 0 ms delay OFF
10 ms delay ON

KEYING SIGNAL

DIP-SWITCH NUMBER

6
Enabled ON
*Disabled OFF

*Factory set default position.
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POWER SUPPLY SELECT SWITCH

There is a power supply select switch on the back of the module for the selection of
internal (CPU) or external power for the DCM. An adjacent label indicates correct
switch orientation for each selection. See the section, External Power Supply Connector,

in this chapter for information on the installation of an external power supply.

USING THE DCM WITH CPU RACK POWER

Users with Series Three power supply IC630PWR300A require an external 5 V dc power
supply to operate the DCM. If power supply IC630PWR300A is used with the DCM,

inconsistent CPU or communications operation will result.

NOTE

Even if a high-capacity power supply is being used in the CPU rack,
inconsistent CPU or communications operation may be observed
depending on the number and unit load of I/0 modules installed in
the rack. Refer to Tables 3.2 and 3.3 for units of load supplied by
the different racks and used by 1/0 modules and other system
devices.

Table 3.2 SERIES THREE UNITS* OF LOAD (SUPPLIED)

CATALOG NUMBER DESCRIPTION POWER SUPPLIED IN UNITS OF LOAD
+5V +12V
IC630PWR300A Standard P.S. 115/230 Vac 250 100
IC630PWR310A Hi Cap. P.S. 115/230 Vac 300 200
IC630PWR314A Hi Cap. P.S. 24 Vdc 300 200
IC630PWR320A Hi Cap. P.S. Remote I/0 115/230Vac 300 200
IC630PWR324A Hi Cap. P.S. Remote I/0 24 Vdc 300 200

* 1 unit = 10 mA.
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Table 3.3 SERIES THREE UNITS* OF LOAD (USED)

CATALOG NUMBER DESCRIPTION POWER USED IN UNITS OF LOAD
(CIRCUITS) +5 V +12 v
IC630CPU301A CPU/Programmer Unit 150 -
IC630MDL301A Inp 24 V dc sink (16) 11 -
IC630MDL302A Inp 24 V dc sink (32) 5 -
IC630MDL303A Inp 5-12 V dc sink (32) 5 -
IC630MDL304A I/0 24 V dc sink (16/16) 9 -
IC630MDL306A Inp 24 V dc sink w LEDs (32) 8 -
IC630MDL310A Hi Speed Counter (1) 20 -
IC630MDL311A Inp 24 V ac/dc src (16) 9 -
I1C630MDL316B Analog Inp 1-5, 1-10 V dc (2) 30 -
IC630MDL324A I/0 Simulator (16) 11 -
IC630MDL325A Inp 115 V ac (16) 17 -
IC630MDL326A Inp 115 V ac isolated (8) 6 -
IC630MDL327A Inp 230 V ac (16) 9 -
IC630MDL351A Out 24 V dc sink (8) 2 10
IC630MDL352A Out 24 V dc sink (16) 4 18
IC630MDL353A Out 24 V dc sink (32) 10 -
IC630MDL354A Out 5-12 V dc sink (32) 16 -
IC630MDL356A Out 24 V dc sink w LEDs (32) 10 -
IC630MDL357A Out 24 V dc src (16) 2 39
IC630MDL366A Analog Out 1-5 V dc, 4-20 mA (2) 33 -
IC630MDL367A Analog Out -10 to +10 V dc (2) 33 -
IC630MDL368A Analog Out 0-10 V dc, 4-20 mA (2) 33 -
IC630MDL375B Out 115 V ac (16) 4 30
I1C630MDL376B Out 115 V ac isolated (8) 4 39
IC630MDL380A Out Relay 5-265 ac/dc (16) 4 64
IC630CCM300A Data Comms Module 50 -
IC630CCM310A I/0 Link Local 80 -
1C630CCM311A 1/0 Link Remote 80 -
IC630PER320A I/0 Link Local Fbr Opt P-P 80 -
IC630PER321A I/0 Link Remote Fbr Opt P-P 80 -
IC630PER330A I/0 Link Local Fbr Opt M-P 80 -
IC630PER331A I/0 Link Remote Fbr Opt M-P 80 -

* 1 unit =10 mA. Calculations are based on the worst case--all inputs and outputs on.
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POWER CYCLE CONDITIONS AFFECTING SYSTEM OPERATION

When the power is cycled, the resulting CPU and communications status depends upon the
position of the DCM ON-LINE/OFF-LINE switch as shown in Table 3.4.

Table 3.4 POWER CYCLE CONDITIONS AFFECTING SYSTEM OPERATION
(The user program is assumed to be in CMOS RAM).

DCM CPU KEY-SWITCH RESULTING CPU AND COMMUNICATIONS
STATUS ON POWER CYCLE

On-Line Run CPU in Run mode with TERMINAL mode
indicator ON.

Off-Line Run CPU in Run mode with TERMINAL mode
indicator OFF.
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CHAPTER 4
ELECTRICAL INTERFACE CIRCUITS AND DIAGNOSTICS FOR THE DCU AND DCM

This chapter describes the port characteristics, cables, and diagnostics for the DCU and
DCM. Since the characteristics of the communications port on the DCU and DCM are
nearly identical, the information in this chapter (with marked exceptions) applies to both.

PORT CHARACTERISTICS

The communications port on the DCU and DCM is a 25-pin, female, D-type connector.
The pin definitions for the port are given below.

TPK.A.40375

PIN PIN PIN * SIGNAL DEFINITION

! \EL/M 7 LOGIC GROUND
—] 0 RTS, RS-422 OUTPUT+ (DAISY CHAIN OUT)

I RTS, RS-422 OUTPUT— (DAISY CHAIN OUT)

12 CTS (CLEAR TO SEND), RS-422 INPUT +

13 CTS, RS-422 INPUT - ’

TRANSMIT DATA, RS-422 OUTPUT + (DAISY CHAIN OUT)
1S TRANSMIT DATA, RS-422 OUTPUT — (DAISY CHAIN OUT)
16 RECEIVE DATA, RS-422 INPUT — (DAISY CHAIN OUT)
RECEIVE DATA, RS-422- INPUT + (DAISY CHAIN OUT)

KEYOUT RELAY (+) \ -FOR DCM (SERIES THREE ONLY)
20 KEYOUT RELAY (=) NO CONNECTION FOR DCU

22 TRANSMIT DATA, RS-422 OUTPUT + (DAISY CHAIN IN)
23 TRANSMIT DATA, RS-422 OUTPUT — (DAISY CHAIN IN)
24 RECEIVE DATA, RS-422 INPUT — (DAISY CHAIN IN)
25 RECEIVE DATA, RS-422 INPUT + (DAISY CHAIN IN)

o

00000000O0O
00000000000
N

r
(

oG

© 9

* ONLY PINS WITH SIGNAL CONNECTIONS ARE LISTED

Figure 4.1 COMMUNICATIONS CONNECTOR PIN ASSIGNMENTS

-
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CATALOG NUMBERS FOR GE SUPPLIED CABLES

Some fixed length cables as listed below can be purchased through GE.

DESCRIPTION CATALOG NUMBER LENGTH
Workmaster to Adapter Unit I1C630CBL390B 3 feet (1 meter)
DCU or DCM to Asynchronous/Joystick IC630CBL391A 13 feet (4 meters)

Card
DCU or DCM to Adapter Unit IC630CBL392A 10 feet (3 meters)
Comms Link/Test Connector IC630CCM394A -
GROUNDING
CAUTION

CARE SHOULD BE EXERCISED TO ENSURE THAT BOTH THE
DCU OR DCM AND THE DEVICE TO WHICH IT IS CONNECTED
ARE GROUNDED TO A COMMON POINT |IN DIRECT
CONNECTIONS. FAILURE TO DO SO COULD RESULT IN
DAMAGE TO THE EQUIPMENT.

RS-422 DIRECT CABLE DIAGRAMS

The RS-422 signal nomenclature used in this manual can be cross referenced to the
RS-422 EIA standard as follows:

CCM SIGNAL NAME RS-422 STANDARD SIGNAL NAME
RS-422 out + (TXD+) B
RS-422 out - (TXD-) A
RS-422 in + (RXD+) B'
RS-422 in - (RXD-) A’

During a mark condition (logic 1), B will be positive with respect to A. During a space
condition (logic 0), B will be negative with respect to A.

-
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When connecting the DCU or DCM to a non-Series Six master device using the RS-422
standard, the non-Series Six device's line receiver must contain "fail safe" capabilitiy.
This means that in an idle, open, or shorted line condition, the output of the line receiver
chip must assume the "marking" state.

NOTE

When using RS-422, the twisted pairs should be matched so that
both transmit signals make up one twisted pair and both receive
signals make up the other twisted pair. If this is not done,
cross-talk can occur and severely affect the performance of the
communication system.

SELECTION OF TERMINATING RESISTORS

It is necessary to terminate an RS-422 link with the proper resistance in order to
minimize reflection on the line. For point-to-point links with a master and a single
slave, the factory-supplied resistor with a value of 150 ohms has been found to provide
satisfactory termination for cable lengths of 10 feet to 4000 feet.

This resistor should be installed in the connector at either end of a point-to-point or
multidrop link between the receive data (+) and receive data (-) pins. No termination
resistor is needed for intermediate drops on a multidrop link. The daisy chain out
connections are provided to allow direct soldering of the terminating resistor.

In a multidrop configuration (where terminating resistors are installed at the first and
last drops only), it may be necessary to replace the factory supplied terminating resistor
at the last active receiver in the communication link. This resistor should be between
120 ohms and 240 ohms; its actual value will vary with the distance from the master
transmitter and the number of drops on the multidrop link.
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MULTIDROP RS-422 CABLE, 2-WIRE

NOTE

A two-wire RS-422 multidrop link may be implemented by tying
RXD+ and TXD+ together at the DCU or DCM. This results in one
signal path which is a 2-wire RS-422 multidrop.

When implementing a 2-wire RS-422 link with a host, the host must
contain a tri-state transmitter which maintains idle lines in a
high-impedance state. Also, some host equipment may not allow
tying RXD and TXD together. In this case, the user must use the
4-wire multidrop.

TPK.A.40228

(PIN NUMBERS ARE FOR SERIES SIX J2 PORT ONLY!

PIN PIN
MASTER [0) < TXD+| I8 25 [RXD+F= (0] sLavE
DEVICE | o] e RxD+| 13 22 | TX0+F= |0 | DEVICE

Iy =gmo-|17 |* 24 |RxD-F=> | ¢
SERIES | 7| =] RXD -| 14 o 23 [Tx0-F | oCu
SIX = 4 10 | RTS + = OR
CCM2 9| = 5 ; [j H{RIS-F= | DCM
OR b — 13 | CIS-F—= 4
HOST | o] 12 | cTs+E= |o
o) =N |7 7 |60 = (o
25-PIN FEMALE 25-PIN MALE 25-PIN MALE 25-PIN FEMALE
NOTE —1>
WHEN WIRING RS-422 MULTIDROP CABLES, PIN
REFLECTIONS ON THE TRANSMISSION LINE
CAN BE REDUCED BY CONFIGURING THE 125 [RXD+F=> (0| giave
CABLE IN A DAISY CHAIN FASHION AS 1 22 | TXD+FE= |0 | DEVICE
SHOWN BELOW. * 24 |RXD-F= | ¢
MASTER SLAVE NO. | g L sl
W |RIS-F=> ¢ | pCM
Ouscs-B5 |
Q Q 12 |CTS+F= |o
. 7 |60 = (o
SLAVE N0 3 SLAVE NO. 2 25-PIN MALE 25-PIN FEMALE
|\
ALSO 1T 1S RECOMMENDED TO MAKE ANY NOTE
255522%; CT%NgEEC.TOlS:%EIg%ID%TPECEA?LE TERMINATING RESISTORS
N THE CCM2, SHOULD NOT BE INSTALLED

DCW DR DCU. 1T IS NOT RECOMMENDED T0 o

USE TERMINAL STRIPS OR OTHER TYPES AT INTERMEDIATE DROPS.

OF CONNECTORS ALONG THE LENGTH OF

THE TRANSMISSION LINE. ® INSTALL TERMINATING RESISTOR
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NOTE

If RTS and CTS are not being used for modem control, these signals
must be jumpered together at the DCU or DCM connector or the
RS-232 connector of the adapter unit.

POINT-TO-POINT MODEM CONFIGURATION CABLE DIAGRAM

TPK.A.40229
PIN PIN
"o 52
MASTER [0) = Tx0 | 2 | 3I|INn B (O
DEVICE | o] = RXD | 3 [o_|MODEM MODEM [T 2 | ouT = o rB L,
5| =r1s | 4 [ L s |IN = |¢
series | 2| = c1s |5 | ~ .14 |ouT = |e 25 PIN
SI = — FEMALE
CCMm2 J| <4 > ¢
OR b — =) 4
o) —enn |7 | 7 oo = (o
] L 10630CCM3908
25-PIN FEMALE  25-PIN MALE 25-PIN MALE fs-73
PIN PIN ADAPTER
r‘\ A UNIT
sLave [0) = Rxp+|25 | = 25 |out+F= (o
pevice | o] = rxp -| 24 [r=C X J2a |out-F= |o
2 — TXD +| 22 = 2 |IN+ = §
ocu |2 g mo-|2a3 =< }Ha |- = e 25 PN
OR = CTS+| 12 - 12 |OUT+p—
oo | 9] Hcrs-| 3 = X |ot-= |o FEMALE
>| =r1s+| 10 = o lIN+e B> | ¢ ;
ol r1s-| 1 [ =>C >3 i |IN- = o PORT
(o] < GND 7 7 |GND = (¢ RS-422
25-PIN FEMALE  25-PIN MALE 25-PIN MALE

¢ INSTALL TERMINATING RESISTOR
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MULTIDROP MODEM CONFIGURATION CABLE DIAGRAM

TPK.B.40230
PIN
MASTER [0) = ™0 | 2 | ==
DEVICE | o] =g axo | 3 = MODEM
3| ={RTS | 4
Series | 2| =g c1s |5 | ]
SIX p—
cen2 | o] = TELEPHONE
R P = LINE
HST |l =
] —
-PIN FENA -PIN MA
25-PINFEMALE 25 LE RS-732
PIN PIN ADAPTER UNIT PIN
M
SLAVE |0) < RXD +}| 25 |—=— 25 |O0UT+F=> (o 0y <IN k) -
oevice | o] = rxo-|2a [P=—XT T > 24 |out-FE= |o u o |of Sjour |2 [ swrckeo
1| o+l = 2N+ = |¢ y| <IN 5 [ed
ocw | 2] sSYmo-|aa [ =>I TR 3 [ IN- = || PORT | PORT | oyt | 4 [] MOOEM
OR =15+ 12 [ = 12 {ouT+f=> RS-422 | RS-232 =
ocu |9 ers-{ i3 =210 3 |out-= o I = B
>| =R1s+| 10 = o|IN+e B | )| =
of —rrs-|n =4O |- = |o o =
0 < GND 7 At 7 |[GND = (] 0 ] GND 7 —
25-PIN FEMALE  25-PIN MALE 25-PIN MALE 25-PIN  25-PIN 25-PIN MALE
FEMALE  FEMALE
RS-232
PIN PIN ADAPTER UNIT PIN
SLAvE |0) = Rx0+|25 == s |out+b=> (o o) < In 3
DEVICE | 0] = Rx0-|24 [£==2X< X}z |ovt-F= |o of =Jour |2 [C] swiickeD
3| o+ 2 = 2| e = |cf I 2 |r| <IN 5 | CGAARIER
oow |0 Smo-|a =GO v = || PORT |OPORT |l oyt | 4
OR = c1s+| 12 [ = 12 | ouT + = RS-422 | Rs-232 s ] —
ocw | 9| = crs-| 13 ==X >3 |out-= o J| =
J < RTS+| 10 - 10 |JIN+ = C J —
of =gr1s-| u =X Xdw |- = o o] =
o GND | 7 e/ 7 |60 = (o o) e |7 [
25-PINFEMALE  25-PIN MALE 25-PIN MALE 25-PIN  25-PIN 25-PIN MALE

FEMA
© INSTALL TERMINATING RESISTOR FEMALE  FEMALE
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DCU OR DCM TO WORKMASTER DIRECTLY THROUGH THE RS-422 PORT

-

TPK.A.40377
PIN PIN
— (o| X0 +| 2 == 25 |Rxp + = (0
WORKMASTER = [0 | TXD-| 6 —= > )G 24 |RXD-F=> |0 [;Sé.\fvaEE
ASYNCHRONOUS/ = | o| RxD +| 3 == 2 |0+ |c¢
JOYSTICK CARD = o [Rxp -| 7 =11 X123 |m0-= |e -
— | o|RTS+| 4 [ —— 12 | cTS + = cl
RTS-| 8 [ == XHiafes-= o] e
3-PIN MALE CTS+| 5 == 0 |RTS+F=> | ¢
c1s-| 9 [*==—X >XJ i |r1s-F= o
GND | | ol 7 o0 = Lo
25-PIN FEMALE 25-PIN MALE 25-PIN FEMALE

#INSTALL TERMINATING RESISTOR

TEST DIAGNOSTICS

There are three sets of diagnostics which are performed upon the DCU and DCM
hardware. These tests verify that the on board hardware is in working order.

POWER-UP DIAGNOSTICS
When the DCU or DCM is powered up, the following diagnostic test is run.

1. A write/read test is performed on all of the DCU or DCM RAM.

2. A checksum is calculated on all of the DCU or DCM PROM. The result is
compared to a pre-calculated value that is stored in PROM.

3. The communication USARTS are programmed and checked for proper operation.

If any of the above tests fail, the DIAG LED is turned off and the DCU or DCM is
inoperable. When the power is cycled, the DCU or DCM is reset and the above tests are
performed.

LOOP-BACK DIAGNOSTICS

The loop-back diagnostics test the DCU or DCM hardware and communications
connector. To execute the diagnostics, the DCU or DCM must be Off Line and connected
to the CPU. Also, the loop-back test must be selected by placing configuration DIP
switch 5 in the ON position.
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The loop-back test performs the following test sequence: .

1.

The power-up diagnostics above are performed. If these diagnostics fail, the
DIAG LED will be turned OFF and if the diagnostics pass, the DIAG LED will be
ON.

A serial loop-back test using the special test connector shown in Figure 4.4 is
performed. This procedure verifies that all of the serial interface hardware is
operational.

A test pattern is written to the communications port. The received pattern is
then compared to the transmitted pattern for error detection.

When executing the Loop-Back Diagnostics, the DATA LED Will be ON if the
diagnostic testing is passing and BLINKING if the loop-back verification is being
attempted but is not passing.

With the DCU connected to the Series One or Series One Junior CPU or the DCM
connected to the Series Three CPU, a request will be made for data from the
CPU. If this request is honored, the DATA LED will remain ON and if the
request fails, the DATA LED will be turned OFF.

TPK.A.40158

COMM

;

00O00O0OOOON

CTS—
CTs+
RTS—
RTS+

S

=0

56

RXD +
17 | RxD—
o

Ig_ TXD—I

0O 0 00O O OO O O

s

25-PIN MALE
CONNECTOR

Figure 4.4 LOOP-BACK TEST CONNECTOR
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SCREQ REGISTERS

The six SCREQ registers are defined as follows:

Rnnnn

Rnnnn + 1
Rnnnn + 2
Rnnnn + 3
Rnnnn + 4
Rnnnn + 5

* In Series Six to Series One/Junior/Plus or Series Three communications, the target is
always the Series One/Junior/Plus or Series Three PC and the source is always the

Series Six PC.

Command Number (must be valid for DCU or DCM)

Target* ID
Target Memory Type

Target Memory Address

Data Length

Source* Memory Address

Rnnnn: COMMAND NUMBERS

Port J1 of CCM2

06100 (17D4H)
06101 (17D5H)
06102 (17D6H)
06103 (17D7H)
06111 (17DFH)
06112 (17EO0H)
06113 (17TE1H)

No Op

READ from target to source
READ from target to source
READ from target to source
WRITE to target from source
WRITE to target from source
WRITE to target from source

Port J2 of CCM2

06200 (1838H)
06201 (1839H)
06202 (183AH)
06203 (183BH)
06211 (1843H)
06212 (1844H)
06213 (1845H)

No Op

READ from target to source
READ from target to source
READ from target to source
WRITE to target from source
WRITE to target from source
WRITE to target from source

Rnnnn + 1: TARGET ID

This is the identification number of the target device. For a Series One/Junior/Plus or
Series Three CPU, this number is the DCU or DCM ID number and can range from 1 to 90.

Register Table
Input Table
Output Table
Register Table
Input Table
Output Table

Register Table
Input Table
Output Table
Register Table
Input Table
Output Table
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Rnnnn + 2: TARGET MEMORY TYPE

The target memory types used with the Series One/Junior/Plus and Series Three PCs are:

Number Type

Timer/Counter Accumulators and Data Registers*
Discrete I/0

CPU Scratch Pad Memory

User Logic Memory

DCU or DCM Diagnostic Status Words

(Yol N BN e NN UV I oot

*Data Registers exist in the Series Three CPU only.

Rnnnn + 3: TARGET MEMORY ADDRESS

The target memory address specifies the relative address within the Series One. Series
One Junior, Series One Plus, or Series Three CPU where the transfer is to begin. The
valid ranges given below are for communications initiated by the Series Six PC.

Memory Type 1: The target memory address specifies the Timer/Counter or Data
Register where the data transfer is to begin. See Tables 5.1, 5.2, 5.3 and 5.4 for the
mapping of Series One, Series One Junior, Series One Plus and Series Three reference
numbers into reference numbers used for communication. Also, see appllcatnon examples
1,6,7,8,12,13, 14 and 15.

Valid Series One Series One Junior Series One Plus Series Three
Range 1-64 decimal 1-21 decimal 1-128 decimal 1-192 decimal

Memory Type 3: The target memory address specifies the group of 8 discrete 1/0 points
where the data transfer is to begin. See Tables 5.1, 5.2, 5.3, and 5.4 for mapping of
Series One, Series One Junior, Series One Plus, and Series Three discrete I/O reference
numbes into reference numbers used for communication. Also, see application examples
2,3,16, and 17.

Valid Series One Series One Junior Series One Plus Series Three
Range 1-48 decimal 1-32 decimal 1-64 decimal 1-128 decimal
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Memory Type 6: The target memory address specifies the CPU Scratch-Pad byte (8-bits)
at which the data transfer is to begin. Address 0 is used to access the RUN/STOP mode
and address 22 is used to access the PC type. Two bytes must be read or written. See
application examples 9, 10, 11, 20, 21, and 22.

Valid Series One Series One Junior Series One Plus Series Three
Range 0 or 22 dec 0 or 22 dec 0, 2, 4, or 22 dec O to 22 dec

The Scratch-Pad for the Series One Plus has been expanded to accommodate the
password and program error check features. See the section "Using the Password and
Error Checking Features of the Series One Plus PC", later in this chapter.

Memory Type 7: The target memory address specifies the User-Logic memory word (16
bits) at which the data transfer is to begin. See application examples 4, 5. 18, and 19.

Valid Series One Series One Junior Series One Plus Series Three
Range 0-1723 dec 0-699 dec 0-1723 dec 0-4094 dec

Memory Type 9: The Target Address specifies the DCU or DCM Diagnostic Status Word
(16 bits) at which the data transfer is to begin. The only valid starting address for Series
One. Series One Junior, Series One Plus, and Series Three is 0. See application examples
23, 24.

Valid Series One Series One Junior Series One Plus Series Three
Range 0 decimal 0 decimal 0 decimal 0 decimal
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Table 5.1 MAPPING OF SERIES ONE REFERENCES TO TARGET ADDRESSES
(MEMORY TYPES 1 AND 3)
MEMORY SERIES ONE MAPPED  SERIES ONE MAPPED  SERIES ONE MAPPED  SERIES ONE MAPPED
TYPE REFERENCE ADDRESS  REFEREMCE ADDRESS  REFERENCE ADDRESS  REFEREMCE  ADDRESS
DEC HEX DEC HEX DEZ HEX DEC HEX
Tupe )
Timers/ 600 01 01 620 17 N 640 ... 33 21 660 ... 49 31
Counters 601 02 02 621 ... 18 12 641 ... 34 22 661 50 32
602 03 03 622 19 13 642 ... 35 23 662 51 33
603 04 04 623 20 14 643 ... 36 24 663 52 34
604 ... 05 05 624 21 15 644 37 25 664 53 35
605 06 06 625 22 16 645 ... 38 26 665 54 36
606 ... 07 07 626 23 17 646 ... 39 27 666 55 37
607 08 08 627 24 18 647 ... 40 28 667 56 33
610 09 09 630 25 19 650 ... 41 29 670 57 39
611 10 04 631 26 1A 651 ... 42 2A 67 58 34
612 11 0B 632 27 B 652 ... 43 2B 672 59 3B |
613 12 0C 633 ... 28 1C 653 ... 44 2C 673 ... 60 3C
i 614 13 0D 634 ... 29 1D 654 ... 45 2D 674 ... 61 3D
i 615 14 0OF 635 ... 30 IE 655 ... 46 2F 675 ... 62 3E
| 616 15 OF 636 ... 31 IF 656 ... 47 2F 676 ... 63 3F
3 617 16 10 637 32 20 657 48 30 677 ... 64 40
1
i Type 3
|
i External 000-007...00 O 100-107...09 09
E /0 010-017...02 02 110-117...10 0A
| 020-027...03 03 120-127...11 0B
| 030-037...04 04 130-137...12 0C
! 040-047...05 05 140-147...13 0D
! 050-057...06 06 150-157...14 0OF
060-067...07 07
070-077...08 08
Internal  160-167...15 OF 260-267...23 17 360-367...31 1F
Coils 170-177...16 10 270-277...24 18 370-377...32 20
200-207...17 11 300-307...25 19
210-217...18 12 310-317...26 1A
. 220-227...19 13 320-327...27 1B
§ 230-237...20 14 330-337...28 1C
i 240-247...21 15 340-347...29 1D
250-257...22 16 350-357...30 IE
Shift 400-407...33 21 500-507...41 29
Register 410-417...34 22 510-517...42 2A
Points  420-427...35 23 520-527...43 2B
430-437...36 24 530-537...44 2C
. 440-447...37 25 540-547...45 2D
. 450-457...38 26 550-557...46 2E
. 460-467...39 27 560-567...47 2F
; 470-477...40 28 570-577...48 30
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Table 5.2 MAPPING OF SERIES ONE JR REFERENCES TO TARGET ADDRESSES
(MEMORY TYPES 1 AND 3)

MEMORY SERIES ONE MAPPED SERIES ONE MAPPED SERIES ONE MAPPED
TYPE JUNIOR ADDRESS JUNIOR ADDRESS JUNIOR ADDRESS
REFERENCE DEC HEX REFERENCE DEC HEX REFERENCE DEC HEX
Type (1)
Timers/ 600 ... 01 O 610 ... 09 09 620 ... 17 1
Counters 601 ... 02 02 611 ... 10 0A 621 ... 18 12
602 ... 03 03 612 ... 11 0B 622 ... 19 13
603 ... 04 04 613 ... 12 0C 623 ... 20 14
604 ... 05 05 614 ... 13 0D 624 ... 21 15
605 ... 06 06 615 ... 14 0E
606 ... 07 07 616 ... 15 OF
607 ... 08 08 617 ... 16 10
Type 3
External 000-007...07 O
1/0 010-017...02 02
020-027...03 03
030-037...04 04
040-047...05 05
050-057...06 06
060-067...07 07
070-077...08 08
130-137...12 0C
Internal 140-147...13 0D 240-247...21 15 340-347...29 1D
Coils 150-157...14 0QEF 250-257...22 16 350-357...30 1E
160-167...15 0OF 260-267...23 17 360-367...31 1F
170-177...16 10 270-277...24 18 370-377...32 20
200-207...17 11 300-307...25 19
210-217...18 12 310-317...26 1A
220-227...19 13 320-327...27 1B
230-237...20 14 330-337...28 1C
Shift 140-147...13 0D 240-247...21 15 340-347...29 1D
Register  150-157...14 0F 250-257...22 16 350-357...30 1E
Points 160-167...15 0OF 260-267...23 17 360-367...31 1F
170-177...16 10 270-277...24 18 370-377...32 20
200-207...17 1 300-307...25 19
210-217...18 12 310-317...26 1A
220-227...19 13 320-327...27 1B
230-237...20 14 330-337...28 1C
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Table 5.3 (Cont.) MAPPING OF SERIES ONE PLUS REFERENCES TO
TARGET ADDRESSES (MEMORY TYPE 3)

MEMORY  SERIES ONE MAPPED  SERIES ONE MAPPED  SERIES ONE MAPPED
TYPE PLUS ADDRESS PLUS ADDRESS PLUS ADDRESS
REFERENCE  DEC MEX REFERENCE  DEC HEX REFERENCE  DEC HEX
| Type 3 ‘
External  000-007...01 01 100-107...09 09 700-707... 57 39
1/0 010-017...02 02 110-117...10 04 710-717... 58 34
020-027...03 03 120-127...11 0B 720-727... 59 38
030-037...04 04 130-137...12 0C 730-737... 60 3C
040-047...05 05 140-147...13 0D 740-747... 61 13D
050-057...06 06 150-157...14 OF 750-757... 62 3E
060-067...07 07 760-767... 63 3F
070-077...08 08 770-777... 64 40
Interral  160-167...15 OF 260-267...23 17 360-367... 31 1F.
Coils 170-177...16 10 270-277...24 18 370-377... 32 20
200-207...17 1 300-207...25 19
210-217...18 12 310-317...26 1A
220-227...19 13 320-327...27 18
230-237...20 14 330-337...28 1C
240-247...21 15 340-347...29 1D

; . 250-257...22 16 350-357...30 IE

!

¢ Shift 400-407...33 21 500-507...41 29
i Register 410-417...34 22 510-517...42 2A
Points  420-427...35 23 520-527...43 2B

| ) 430-437...36 24 530-537...44 2C
; . 440-447...37 25 540-547...45 2D
; . 450-457...38 26 550-557...46 2E
: 460-467...39 27 560-567...47 2F
470-477...40 28 570-577...48 30

Timer/ 600-607...49 31
Counter 610-617...50 32
Up Status  620-627...55 33
630-637...52 34
640-647...53 35
650-657...54 36
660-667...55 37
670-677...56 38
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Table 5.4 MAPPING OF SERIES THREE REFERENCES TO TARGET ADDRESSES
(MEMORY TYPE 1)

MEMORY SERIES  MAPPED SERIES  MAPPED SERIES  MAPPED SERIES  MAPPED |
TYPE THREE ADDRESS  THREE ADDRESS  THREE ADDRESS  THREE ADDRESS |
REFERENCE DEC MEX  REFERENCE DEC MEX  REFERENCE DEC MEX  REFERENCE DEC HEX
Type |

Data  500-501 ... 01 01 540-541 ... 17 11  600-601 ... 33 21 640-641 ... 49 31’
Registers 502-503 ... 02 02 542-543 ... 18 12  602-603 ... 34 22 642-643 ... 50 22!
504-505 ... 03 03 544-545 ... 19 13  604-605 ... 35 23 644-€45 ... 51 33

506-507 ... 04 04 546-547 ... 20 14  606-607 ... 36 24  646-647 ... 52 34

510-511 ... 05 05 550-551 ... 21 15 610-611 ... 37 25 650-651 ... 53 35

512-513 ... 06 06 552-553 ... 22 16 612-613 ... 38 26 652-653 ... 54 36

514-515 ... 07 07 554-555 ... 23 17 614-615 ... 39 27 654-655 ... 55 37

516-517 ... 08 08 556-557 ... 24 18 616-617 ... 40 28 656-657 ... 56 38

520-521 ... 09 09 560-561 ... 25 19  620-621 ... 41 29  660-661 ... 57 39

522-523 ... 10 O0A  562-563 ... 26 1A  622-623 ... 42 2A  662-6€3 ... 58 3A

524-525 ... 11 0B  564-565 ... 27 1B  624-625 ... 43 2B  664-665 ... 59 3B

526-527 ... 12 0C 566-567 ... 28 1C 626-627 ... 44 2C 666-667 ... 60 3C

530-531 ... 13 0D 570-571 ... 29 1D  630-631 ... 45 2D 670-€71 ... 61 3D

532-533 ... 14 0f 572-573 ... 30 1E 632-633 ... 46 2E 672-673 ... 62 3E

534-535 ... 15 OF 574-575 ... 31 1F  634-635 ... 47 2F 674-€75 ... 63 3Ff

536-537 ... 16 10 576-577 ... 32 20 636-637 ... 48 30 676-677 ... 64 <0

Timer/ 200 ... 65 41 240 ... 97 61 300 ...129 81 340 ...161 A
Counter 200 ... 66 42 241 ... 98 62 301 ...130 82 341 ...162 A2
Accumulators 202 ... 67 43 242 ... 99 63 302 ...131 83 342 ...163 A3
203 ... 68 44 243 ...100 64 303 ...132 84 343 ...164 Al

204 ... 69 45 244 ...101 65 304 ...133 85 384 ...165 AS

205 ... 70 46 245 ...102 66 305 ...134 86 345 ...166 AE

206 ... 71 47 246 ...103 67 306 ...135 87 386 ...167 A7

207 ... 72 48 247 ...104 68 307 ...136 88 347 ...168 A8

210 ... 73 49 250 ...105 69 310 ...137 89 350 ...169 A9

211 ... 74 4A 251 ...106 6A 311 ...138 8A 351 ...170 AQ

212 ... 75 4B 252 ...107 6B 312 ...139 8B 352 ...171 AB

213 ... 76 4C 253 ...108 6C 313 ...140 8C 353 ...172 AC

214 ... 77 4D 254 ...109 6D 314 ...141 8D 354 ...173 AD

215 ... 78 4E 255 ...110 6F 315 ...142 8E 355 ...174 AE

216 ... 79 4F 256 ...111 6F 316 ...143 8F 356 ...175 AF

217 ... 80 50 257 ...112 70 317 ...144 90 357 ...176 BO

220 ... 81 51 260 ...113 T 320 ...145 91 360 ...177 Bl

221 ... 82 52 261 ...114 72 321 ...146 92 361 ...178 B2

222 ... 83 53 262 ...115 73 322 ...147 93 362 ...179 B3

223 ... 84 54 263 ...116 74 323 ...148 94 363 ...180 B
224 ... 85 55 264 ...117 75 324 ...149 95 364 ...181 BS.
225 ... 86 56 265 ...118 76 325 ...150 96 365 ...182 B6
226 ... 87 57 266 ...119 77 326 ...151 97 366 ...183 B7 |
227 ... 88 58 267 ...120 78 327 ...152 98 367 ...184 B8 |
230 ... 89 59 270 ...121 719 330 ...153 99 370 ...185 B9
2231 ... 90 5A 271 ...122 A 331 ...154 9A 371 ...186 BA|

232 ... 91 5B 272 ...123 78 332 ...155 9B 372 ...187 BB

233 ... 92 5C 273 ...124 1C 333 ...156 9C 373 ...188 BC
234 ... 93 5D 274 ...125 7D 334 ...157 9D 374 ...189 BD!
235 ... 94 SE 275 ...126 TE 335 ...158 OF 375 ...190 BE |

236 ... 95 5F 276 ...127 7F 336 ...159 OF 376 ...191 BF

237 ... 96 60 277 ...128 80 337 ...160 A0 377 ...192 (0
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Table 5.4 (Cont.) MAPPING OF SERIES THREE REFERENCES TO TARGET ADDRESSES

(MEMORY TYPE 3)

MEMORY SERIES MAPPED SERIES MAPPED SERIES MAPPED SERIES MAFPPED
TYPE THREE ADDRESS THREE ADDRESS THREE ADDRESS THREE ADDRESS
REFERENCE DEC HEX  REFERENCE DEC HEX  REFERENCE DEC HEX  REFERENCE DEC HEX
Iype 3
External 000-007 ... 01 01 200-207 ... 17 11 400-407 ... 33 21 600-607 ... 29 31
1/0 010-017 ... 02 02 210-217 ... 18 12 410-417 ... 34 22 610-617 ... 50 132
020-027 ... 03 03 220-227 ... 19 13  420-427 ... 35 23
030-037 ... 04 04 230-237 ... 20 14 430-437 ... 36 24
040-047 ... 05 05 240-247 ... 21 15 440-447 ... 37 25
050-057 ... 06 06 250-257 ... 22 16 450-457 ... 38 26
060-067 ... 07 07 260-267 ... 23 17  460-467 ... 39 27
070-077 ... 08 08 270-277 ... 24 18 470-477 ... 40 28
100-107 ... 09 09 300-307 ... 25 19 500-507 ... 41 29
110-117 ... 10 0A 310-317 ... 26 1A 510-517 ... 42 2A
120-127 ... 11 0B 320-327 ... 27 1B  520-527 ... 43 28B
130-137 ... 12 0C 330-337 ... 28 1C 530-537 ... 44 2C
140-147 ... 13 0D 340-347 ... 29 1D  540-547 ... 45 2D
150-157 ... 14 0E 350-357 ... 30 1E 550-557 ... 46 2F
160-167 ... 15 0OF 360-367 ... 31 1F 560-567 ... 47 2F
170-177 ... 16 10 370-377 ... 32 20 570-577 ... 48 30

Internal 4000-4007 .. 51 33 4200-4207 .. 67 43 4400-4407 .. 83 53
1/0 4010-4017 .. 52 34 4210-4217 .. 68 44 4410-4417 .. 84 54
4020-4027 .. 53 35 4220-4227 .. 69 45 4420-4427 .. 85 55
4030-4037 .. 54 36 4230-4237 .. 70 46 4430-4437 .. 86 56
4040-4047 .. 55 37 4240-4247 .. 71 47 4440-4447 .. 87 57
4050-4057 .. 56 38 4250-4257 .. 72 48 4450-4457 .. 88 58
4060-4067 .. 57 39 4260-4267 .. 73 49 7000-7007 .. 89 59
4070-4077 .. 58 3A 4270-4277 .. 74 4A 7010-7017 .. 90 5A
4100-4107 .. 53 3B 4300-4307 .. 75 4B 7020-7027 .. 91 5B
4110-4117 .. 60 3C 4310-4317 .. 76 4C 7030-7037 .. 92 5C
4120-4127 .. 61 3D 4320-4327 .. 77 4D 7040-7047 .. 93 5D
4130-4137 .. 62 3E 4330-4337 .. 78 4E 7050-7057 .. 94 5E
4140-4147 .. 63 3F 4340-4347 .. 79 4F 7060-7067 .. 95 5F
4150-4157 .. 64 40 4350-4357 .. 80 50 7070-7077 .. 96 60
4160-4167 .. 65 41 4360-4367 .. 81 5]
4170-4177 .. 66 42 4370-4377 .. 82 52
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Table 5.4 (Cont.) MAPPING OF SERIES THREE REFERENCES TO TARGET ADDRESSES
(MEMORY TYPE 3)

MEMORY SERIES MAPPED SERIES MAPPED SERIES MAPPED SERIES MAPPED
TYPE THREE ADDRESS THREE ADDRESS THREE ADDRESS THREE ADDRESS
REFERENCE DEC HEX REFERENCE DEC HEX REFERENCE DEC HEX  REFERENCE DEC HEX

Type 3

Shift 9000-9007 .. 97 61 9100-9107 ..105 69
Registers 9010-9017 .. 98 62 9110-9117 ..106 6A
9020-9027 .. 99 63 9120-9127 ..107 6B

9030-9037 ..100 64 9130-9137 ..108 6C

9040-9047 ..101 65 9140-9147 ..109 6D

9050-9057 ..102 66 9150-9157 ..110 6E

9060-9067 ..103 67 9160-9167 ..111 6F

9070-9077 ..104 68 9170-9177 ..112 70

Timer/ 000-007 ...113 71 100-107 ...12) 79 §

Counter  010-017 ...114 72  110-117 ...122 7A ‘

Up Status  020-027 ...115 73  120-127 ...123 78
030-037 ...116 74 130-137 ...124 ¢

040-047 ...117 75 140-147 ...125 7D

050-057 ...118 76 150-157 ...126 7E

060-067 ...119 77  160-167 ...127 7F

070-077 ...120 78 170-177 ...128 80
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Rnnnn + 4: DATA LENGTH
This is the data iength of the source (Series Six) memory type.

To determine the source data length, it is necessary to compare the unit lengths of the
source and target memory types.

Table 5.5 UNIT LENGTHS OF SOURCE AND TARGET MEMORY TYPES

SOURCE (SERIES SIX) MEMORY TYPE UNIT LENGTH LENGTH ACCESSIBLE
l: Registers 1 Reg = 16 bits Register(s)
2, 3: Inputs and Outputs 1 Point = 1 bit Multiples of 8 Points
SERIES ONE, JUNIOR/PLLS,
SERIES THREE MEMORY TYPE UNIT LENCTH LENGTH ACCESSIBLE
1: Timer/Counter Accumulator 1 Accum = 16 bits Accumulator(s)
1: Data Registers (Series 1 Data = 8 bits Multiples of 2 Reg
One Plus and Three Only) Reg
3: Discrete I/0 1 Point = 1 bit Multiples of 8 Points
6: Scratch Pad Bytes 1 Byte = 8 bits 2 Bytes
7: User Logic Word 1 Word = 16 bits  Word(s)
9: Diagnostic Status Word 1 Word = 16 bits 5 Words

Example: If you want to read 5 target Timer/Counter accumulators into Series Six
registers, the Data Length is 5 registers since the unit length is the same for each.
However, if you want to read the 5 target Timer/Counter accumulators into Series Six
inputs, the Data Length is 5 Accum. x 16 Points/Accum. = 80 Points.

Example: If you want to read 8 target discrete I/0 into Series Six inputs, the Data Lenth
is 8 points since the unit length is the same for each. Discrete I/0 and Series Six 1/0 can
only be accessed in multiples of 8.

Refer to the communication examples in this chapter for other combinations of target
and source memory types.

Limitations on Amount of Data for the Series One and Series One Junior PCs

For communications with the Series One Plus and Series Three PCs, the maximum amount
of data which can be transferred is limited only by the maximum size of the Series One
Plus or Series Three memory type being accessed.

For communications with the Series One and Series One Junior PCs, the maximum
amount of data which can be transferred is limited by the maximum size of memory types
6 (Scratch Pad) and 9 (Diagnostic Status Words). But the maximum amount of data which
can be transferred is limited further for memory types 1 (T/C Accumulators), 3 (1/0 and
Shift Registers), and 7 (User Logic) as shown in Table 5.6.
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Table 5.6 MAXIMUM AMOUNT OF DATA FOR SERIES ONE AND
SERIES ONE JUNIOR MEMORY TYPES 1,3, AND 7

TYPE OF COMMUNICATION
REQUEST

MAXIMUM AMOUNT OF DATA FOR EACH COMMUNICATION

SERIES ONE PC*

SERIES ONE JR PC

Read from Memory Type 1
(T/C Accumulators)
Write to Memory Type 1
(T/C Accumulators)

Read from Memory Type 3
(I/0 and Shift Reg)
Write to Memory Type 3
(I/0 and Shift Reg)

Read from Memory Type 7
(User Llogic)

Write to Memory Type 7
(User Llogic)

58 Acc 116 Bytes
Communication Not
Supported
368 1/0 46 Bytes
24 1/0 3 Bytes
75 Words 150 Bytes
45 Words 90 Bytes

All 21 Acc 42 Bytes

Communication Not
Supported

176 1/0 22 Bytes

No I/0, Communication
Times Out
25 Words 50 Bytes

20 Words 40 Bytes

* CPU Revision C or later.

Rnnnn + 5: SOURCE MEMORY ADDRESS

This is the memory address of the source device (Series Six CPU) at which the transfer
to begin. The command number specifies the source memory type.

Table 5.7 SOURCE MEMORY ADDRESS

is

MEMORY TYPE

DESCRIPTION

Register Table

Input Table
Output Table

Model 60, 2K memory
Model 60, 4K memory
Model 600, Model 6000 &
Series Six Plus

Input or output. The
number must begin on the
beginning of a byte
boundary: 1, 9, 17 ....

SOURCE ADDRESS RANGE

1-256
1-1024
1-1024%

1-1024
1-1024

*1f the Series Six Model 600, 6000, or the Series Six Plus contains 8K of registers, then
the range is 1-8192. If it contains 16K of registers, then the range is 1-16384.
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USING THE PASSWORD AND ERROR CHECKING FEATURES OF THE
SERIES ONE PLUS PC

The addressing for the Series One Plus Scratch-Pad is as follows:

Table 5.8 SERIES ONE PLUS CPU SCRATCH-PAD ADDRESSES

SERIES ONE PLUS SUB-COMMAND DESCRIPTION
ADDRESSES (Hex)
(Hex)
0000 PC Mode
0002 Sub-command for executing the functions:
0009 Logging-In with the Password
000A Changing the Password
0003 Grammar Checking
0006 Reading Error Address
0004 Location of the error code generated by
Grammar check and of the error location
in the user program
000A Password Write Location
0016 PC Type

Reading or writing the PC mode (RUN/STOP) and reading the PC type are the same for
the Series One Plus as for the Series One/Junior and Series Three PCs (see application
examples 20-22). The password and error checking features are available only for the
Series One Plus PC and require the use of a sub-command written to 0002H of the
Scratch-Pad (see explanation below).

LOGGING-IN ON THE SERIES ONE PLUS CPU USING THE PASSWORD

If a password has been assigned, either using the manual programmer or through
communications, you must log in before executing each communications request to
memory type 1 (T/C Accumulators), 3 (I/0 and Shift Registers), or 7 (User Logic). If you
do not log in, the commmunications request for these memory types will fail. It is not
required to log in for communications requests to memory types 6 (Scratch-Pad) and 9
(Diagnostic Status Words). Logging in is done by executing a write command from
registers to the Scratch-Pad beginning at address 0002H. The write command will write
5 registers of information as follows:

Rn 0900*(Hex) Where 0009H is the subcommand written to Scratch-Pad

Rn+l 0000 address 0002H, and where xxxx is the existing password
Rn+2 0000 in BCD (Valid range 0-9999). A value of 0 is equivalent
Rn+3 0000 to no password.

Rn+4  x0oox** (BCD)

Also see appljcation example 9.

* The least significant byte of the subcommand occupies the most significant byte of
the Series Six register.

** The most significant byte of the password occupies the most significant byte of the
Series Six register.
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CHANGING THE PASSWORD OF THE SERIES ONE PLUS PC

Changing the password is a 2-step operation. First, you must log in as explained in the
preceding section. Then you must execute another write command from registers to the
Series One Plus Scratch-Pad beginnng at address 0002H. The write command will write 5
registers of information as follows:

Rn 0AOO*(Hex) Where OOOAH is the subcommand written to Scratch-Pad

Rn+1 0000 address 0002H, and where xxxx is the new password entered
Rn+2 0000 in BCD. Valid range 0-9999. A value of zero is

Rn+3 0000 equivalent to no password.

Rn+4 xxxx**(BCD)

Also see application example 10.

The least significant byte of the subcommand occupies the most significant byte of
the Series Six register.

* x

The most significant byte of the password occupies the most significant byte of the
Series Six register.

USER PROGRAM ERROR CHECKING

A complete program error check can be initiated at any time on a program in the Series
One Plus CPU as explained below.

Initiating the error check and reading the error code is a 4 step operation.

1. To initiate the error check, write the subcommand, 0003H, from a Series Six register
to the Series One Plus Scratch-Pad address 0002H.

2. Read the error code from Scratch-Pad address 0004H. If the contents of address
0004H is zero, there is no error code. |f the contents of address 0004H is not zero.
then this is the error code. Go to the next step to find the location of the first error
in the user program.

3. To find the location of the error, write the subcommand, 0006H, to Scratch-Pad
addess 0002H.

4. Read the location from the Scratch-Pad address 0004H. The contents of address 0004
is the location of the first error in user memory.

Table 5.9 defines the errors which may be found in a user program when the Series One
Plus CPU is transitioned from PROGRAM to RUN. Also see application example 11.
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DIAGNOSTIC STATUS WORDS

There are 5 Diagnostic Status Words in the DCU and DCM which store information
regarding the communications activity on their ports.

When reading the Diagnostic Status Words, the transfer can start only with address O
(word number 1) and all 5 words must be read. An external device can read or write/clear
the Diagnostic Status Words by specifying memory type 9.

Diagnostic

Status
Word Number Bit Number
16 9 8 1
1 Communications Port Communications Port
Most recent Next most recent
communication communication
(Error Code) (Error Code)
2 Number of Successful Conversations on Communications Port
3 Number of Aborted Conversations on Communications Port
4 Number of Header Re-tries on Communications Port
5 Number of Data Block Re-tries on Communications Port
NOTE

If you experience unexpected difficulties in communications,
retrieve the Diagnostic Status Words from the Series
One/Plus/Junior or Series Three and compare the value in the upper
and lower bytes of Diagnostic Status Word 1 with the error codes
listed in Table 5.9

DIAGNOSTIC STATUS WORD 1 ERROR CODES

Table 5.9 contains a list of all of the error codes that are reported in Diagnostic Status
Word 1.
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Table 5.9 DIAGNOSTIC STATUS WORD ERROR CODES

ERROR CODE DESCRIPTION
DEC HEX

0 00 Successful transfer.

1 01 A time out occurred on the serial link.

2 02 An external device attempted to write data to a section of
the CPU scratch pad that is not allowed.

3 03 An external device attempted to read or write a nonexistent
1/0 point.

4 04 An external device attempted to access more data than is
available in a particular memory type.

5 05 An external device attempted to read or write an odd number !
of bytes to Timer/Counter or register memory, user-logic ;
memory, or the diagnostic status words.

6 06 An external device attempted to read or write one or more
nonexistent Timer/Counter accumulated or register values.

7 07 An external device specified the transfer of zero
data bytes.

8 08 An external device attempted to write to protected memory.
This will be the error code if an attempt is made to
Write to user-logic memory while the CPU is in the RUN
mode. This is also returned if the password is active
and the CPU is locked.

9 09 An external device attempted to transfer data to or from
an invalid memory type.

10 oA An external device attempted to read or write one or more
nonexistent diagnostic status words.
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Table 5.9 (Cont.) DIAGNOSTIC STATUS WORD ERROR CODES

ERROR CODE DESCRIPTION
DEC HEX
11 OB An external device attempted to transfer data beginning
at an invalid user-logic memory or scratch-pad address.
12 oc Serial communication was aborted after a data block
transfer was retried three times.
13 0D Serial communication was aborted after a header transfer
was retried three times.
15 OF Unit address in ENQUIRY was correct but does not agree
with unit address specified in the HEADER block.
20 14 One or more of the following errors occurred during a
data block transfer:
a) An invalid STX character was received,
b) An invalid ETB character was received,
c) An invalid ETX character was received,
d) An invalid LRC character was received,
e) A parity, framing, or overrun error occurred.
21 15 The DCU or DCM expected to receive an EOT character from
an external device and did not receive it.
22 16 The DCU or DCM expected to receive an ACK or NAK
character and did not receive either one.
26 1A A time out occurred during an attempt to transmit on
a port due to CTS being in an inactive state too long.
29 1D An error occurred when data was being transferred
between the DCU and the Series One, Series One Junior,
or the Series One Plus CPU or the DCM and the
Series Three CPU.
30 1E A parity, framing, or overrun error occurred during a
serial header transfer.
31 1F A parity, framing, or overrun error occurred during a
serial data block transfer.
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SERIES ONE, SERIES ONE JUNIOR, SERIES ONE PLUS,

AND SERIES THREE ERROR CODES

There are certain errors detected by the Series One/Junior/Plus or Series Three CPU
during communication attempts. If this error occurs it will be displayed on the Series
One/Junior/Plus or Series Three programmer display with the following codes. In
addition, these error codes can be obtained from the Series One Plus CPU by an external
device using a serial request. See application example 11.

Table 5.10 SERIES ONE, SERIES ONE JUNIOR,
SERIES ONE PLUS, SERIES THREE CPU ERROR CODES

DIACNOSTIC STATUS CODE ERROR CODE TYPE OF ERROR
REPORTED DISPLAYED ON CONDITION
PROGRAMMER
1D Hex EO2 Instruction and I/0 data wrong.

Input programmed as an Output.

E21 Parity error in user program
memory.

E31 Watchdog timer timed out.

E41% I/0 module configuration change

since last power up. Invalid
I/0 to CPU transfer.

No Error Code PROGRAM/RUN keyswitch set to
program; DCU to CPU cable
disconnected; CPU not accepting
communication request.

00 Hex EO1 Incorrect entry of instruction
and data wrong, operand on write
to user program instruction
and/or data has parity error on
write to user program, cannot
write to user program memory.
(Program in PROM or RAM
defective).

E10 All user program memory
locations used.

* Series Three only.

Some of the above error conditions also cause diagnostic status code "1D hex" to be
returned in Diagnostic Status Word 1. Other conditions will be reported as successful
transfers (diagnostic status code "00 hex").
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Example 1: READ FROM TARGET TIMERS AND COUNTERS
(SERIES ONE/JR/PLUS)
Read 5 Series One/Junior/Plus Timer/Counter accumulated values
and store in the Series Six data registers starting at Register 1.
The target ID is 10. The communication is to take place on the J1
port of the Series Six CCM.

Rnnnn = 06101 (decimal) COMMAND NUMBER - read from target to
source Register Table.

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00001 MEMORY TYPE OF TARGET - Timers/Counters.

Rnnnn (+3) = 00001 MEMORY ADDRESS OF TARGET - Start reading from
Series One/Junior/Plus T/C accumulator reference 600. See
Tables 5.1, 5.2, and 5.3 for mapping of Series One/Junior/Plus
Timer/Counter reference numbers to reference numbers used for
communication.

Rnnnn (+4) = 00005 DATA LENGTH - 5 words (5 registers)

Rnnnn (+5) = 00001 Memory Address of Source - Start storing of data in Series

Six at Register 1.

The Series Six ladder logic is shown below:

00101  R0O100
+--1 [-—-I BLOCK MOVE J+-C -+
+06101 +00010 +00001 +00001 +00005 +00001 +00000

00101  RO100
+--] [---[SCREQ]

The low byte of a Series One/Junior/Plus Timer or Counter accumulator is stored in the
low byte of a Series Six register. The high byte is stored in the high byte of a Series Six
register.
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Example 2:

Rnnnn

Rnnnn (+1)
Rnnnn (+2)
Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

READ FROM TARGET 1/0 (SERIES ONE/JR/PLUS)

Read the first 16 Series One/Junior/Plus external “I/0 points and
store in Series Six Input Status Table starting at Input point 1. The
target ID is 10. The communication is to take place on CCM port
J1.

06102 COMMAND NUMBER - Read from target to source Input
Status Table.

00010 ID OF TARGET DEVICE - 10.

00003 MEMORY TYPE OF TARGET - Discrete 1/0.

00001 MEMORY ADDRESS OF TARGET - Beginning address in
Series One/Junior/Plus/I/0 table - 170 point number 1. See Tables
5.1, 5.2, and 5.3 for mapping of Discrete 1/O reference numbers to
reference numbers used for communication.

00016 DATA LENGTH - 16 Input points.

00001 MEMORY ADDRESS OF SOURCE - Begin storing in Input
Status Table at address 1.

The Series Six ladder logic is shown below:

00102 RO100
+--] [---[SCREQ]

10002 00102
$==] [ ———— (0S)-+
00102  RO100
+--] [-—-I BLOCK MOVE l4-( )-+

+06102 +00010 +00003 +00001 +00016 +00001 +00000

I/0 from the Series One/Junior will be stored in the Series Six Input Status Table in the
following format (only the first 8 1/0 in the example are shown).

Series Six Inputs 1-8
8 7 6 5 4 3 2 1
7 6 5 4 3 2 1 0
Series Three I/Q points 0-7
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Example 3:

Rnnnn

Rnnnn (+1)
Rnnnn (+2)
Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

WRITE TO TARGET 1/0 (SERIES ONE/PLUS)

Write 16 Series One/Plus internal 1/0 points (points.160-177) from
Series Six Output Status Table starting at output point 33. The target
ID is 10. The communication is to take place on CCM port J1.

06113 COMMAND NUMBER - write to target from source Output
Status Table.

00010 ID OF TARGET DEVICE - 10.

00003 MEMORY TYPE OF TARGET - Inputs or outputs.

00015 MEMORY ADDRESS OF TARGET - Start writing to Series
One internal 1/0 point 160. See Tables 5.1 and 5.3 for mapping of
Series One and Series One Plus discrete 1/0 reference numbers to
reference numbers used for communication.

00016 DATA LENGTH - 16 points.

00033 MEMORY ADDRESS OF SOURCE - Start transfer in Series
Six at Output Status Table reference 33.

The Series Six ladder logic is shown below:

00103  RO100
+--]1 [---[SCREQ]

10003 00103
4==] [ (0S)-+
00103 R0O100
+—=] [-=-[ BLOCK MOVE J+-( )-+

+06113 +00010 +00003 +00015 +00016 +00033 +00000

Outputs to be sent to Series One/Junior/Plus I/O must be stored in the Series Six Output
Table before execution of the serial request. The sample format shows the relationship
above of Series Six Outputs to their corresponding Series One/Junior/Plus I/O (only first 8
outputs in the example are shown).

Series Six Inputs 33-40
40 39 38 37 36 35 34 33
167 166 165 164 163 162 161 160
Series Three I/0 points 160-167

NOTE

Based on the timeouts in Table 6.2, Series One Junior /0O cannot be
writeen-to from the Series Six PC.
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Example 4:

Rnnnn

Rnnnn (+1)
Rnnnn (+2)
Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

non

READ FROM TARGET USER MEMORY (SERIES ONE/JR/PLUS)

Read the first 16 words of the user program” in the Series
One/Junior/Plus CPU and store them in Series Six data registers
starting at Register 1. The Target ID is 10. The communication is
to take place on CCM port J1.

06101 COMMAND NUMBER - Read from target to source Register
Table.

00010 ID OF TARGET DEVICE - 10.

00007 MEMORY TYPE OF TARGET - User-Logic memory.

00000 MEMORY ADDRESS OF TARGET - Read from Series
One/Junior/Plus user program beginning at address O.

00016 DATA LENGTH - 16 words (16 registers).

00001 MEMORY ADDRESS OF SOURCE - Store in Series Six
beginning at Register 1.

The Series Six ladder logic is shown below:

00104  RO100
+--] [---[SCREQ]

10004 00104
== J-————————— o (0S)-+
00104  RO100
+==] [---[ BLOCK MOVE J+-C )=+

+06101 +00010 +00007 +00000 +00016 +00001 +00000
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Example 5:

Rnnnn

Rnnnn (+1)
Rnnnn (+2)
Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

The Series Six ladder

10005

00105 RO100
+==] [-—-I

00105  RO100
+--] [---[SCREQ]

WRITE TO TARGET USER MEMORY (SERIES ONE/JR/PLUS)

Write to the first 16 words of the user program in the Series
One/Junior/Plus CPU from program data stored in Series Six data
Registers 1-16. The target ID is 10. The communications will take
place on the J1 port of the CCM in the Series Six. The CPU must
be placed in Program/Stop mode either using the keyswitch or a
serial request before writing to User Logic.

06111 COMMAND NUMBER - Write to target from source Register
Table.

00010 ID OF TARGET DEVICE - 10.

00007 MEMORY TYPE OF TARGET - User-Logic memory.

00000 MEMORY ADDRESS OF TARGET - Start writing to
User-Logic memory address O.

00016 DATA LENGTH - 16 words (16 registers).

00001 MEMORY ADDRESS OF SOURCE - Start transfer from
Series Six at Register 1.

logic is shown below:

BLOCK MOVE 1+-C  )-+

+06111 +00010 +00007 +00000 +00016 +00001 +00000
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Example 6: READ FROM TARGET DATA REGISTERS (SERIES ONE PLUS)
Read 64 Series One Plus Data Registers and store in-Series Six data
registers starting at Series Six Register 1. Target 1D is 10.
Communication to take piace on CCM port J1
Rnnnn = 06101 (decimai) COMMAND NUMBER - Read from target to source
Register Table.
Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.
Rnnnn (+2) = 00001 MEMORY TYPE OF TARGET - Register memory
Rnnnn (+3) = 00065 MEMORY ADDRESS OF TARGET - Start reading from Series
One Pius Register 400. See Tabie 5.3 for mapping of Series One
Pius data register reference numbers to reference numbers used for
communication.
Rnnnn (+4) = 00032 DATA LENGTH - 64 Series One Pius registers (32 Series Six
registers).
Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start storing in Series
Six at Register 1
The Series Six iadder iogic is shown beiow:
10006 00106
=] [ ———————— (0S)-+
00106  RO100
1 r r MY ATy AaATIT h Vs N
+-=] 1-—-1 BLOCK MOVE 1+-C -+
+06101 +00010 +00001 +00065 +00032 +00001 +00000
ANTNCL nA1TNAN
(VAVERVie) KU LUV
. 1 r fernenl
+==] [=—=1oCREQ]
Caricna Nra Dliia Aada camia bnca arn O bkida lama bbhacabfaca bon ~f bbacas camiabaca il b
QCIITO Ui riud Uadta 1eyioileid arc O-vild 1oy uieireilore two Ol UIesE Tcyisiers wiit ve
dramafarerad $a Aama 10 kit Qacine Q camiatar Tha lacct cimmifimams ~f blha $0n Cacine Nma
LrarigiTIiicu LU VUi 1U-UIL OCTICS OIX TTyidsier., e ieast sSigitnriCarit O Uie (wou oelhics JUlic
Dliie data recictare will ha dramcfarrad ta tha laact cicnificant Ruta ~f tha ~AArreacnH PRI g
FiUS Uatla 1Tyisloio will UC Lrainiciicu v uic icast sigiiiricant vylte Ul uie COrrespurniuiiiy
Series Six register (see sample format below):
Series Six Register 1
| & R Wy Der b ~ T ~ee Dooa
nign byte LOW Dbyte )
Cmon? o N - D1 = ) o [P S 7 CQartaoe N o 1., | o Y R T
QL 1C>S Vile [ludS REyisSilerl <& QL 1ES Vile iluS Reglsier 1L
(33 LN1Y) (33 10N
taqdredds S4vUlLl) \audressds Kuu)
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Example 7: WRITE TO TARGET DATA REGISTERS (SERIES ONE PLUS)

Write to the 64 Series One Plus data registers from Series Six data
registers starting at Series Six Register 1. Target ID is 10.
Communication to take place on CCM port J1.

Rnnnn = 06111 COMMAND NUMBER - Write to target from source Register
Tahla

Rnnnn(+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn(+2) = 00001 MEMORY TYPE OF TARGET - Register memory.

Rnnnn(+3) = 00065 MEMORY ADDRESS OF TARGET - Start reading from Series
One Plus Register 400. See Table 5.3 for mapping of Series One
Plus data register reference numbers to reference numbers used for
communication.

Rnnnn(+4) = 00032 DATA LENGTH - 64 Series One Plus registers (32 Series Six
registers).

Rnnnn(+5) = 00001 MEMORY ADDRESS OF SOURCE - Start sending from Series

Six Register 1.

The Series Six ladder logic is shown below:

10007 00107

00107  RO100
+==] [-—-[ BLOCK MOVE 1+-(C )-+
+06111 +00010 +00001 +00065 +00032 +00001 +00000

00107  RO100
+--1 [---[SCREQ]

Series One Plus data registers are 8-bits long therefore two of these registers will be
written-to from one 16-bit Series Six register. The least significant of the two Series
One Plus data registers will be written-to from the least significant byte of the
corresponding Series Six register (see sample format below):

Series Six Register 1
High Byte Low Byte
Series One Plus Register 2 Series One Plus Register 1
(address 401) (address 400)
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Example 8: WRITE TO TARGET TIMER/COUNTER ACCUMULATORS

(SERIES ONE PLUS)

Write to 2 Series One Plus Timer/Counter accumulators from Series
Six registers starting at Series Six Register 1. Target ID is 10.
Communication to take place on CCM port J1.

Rnnnn = 06111 (decimal) COMMAND NUMBER - Write to target from
source Register Table.

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00001 MEMORY TYPE OF TARGET - Register memory.

Rnnnn (+3) = 00001 MEMORY ADDRESS OF TARGET - Start writing to
Timer/Counter 1 (referenced as T/C 600 in the user program). See
Table 5.3 for mapping of Timer/Counter reference numbers to
reference numbers used for communication.

Rnnnn (+4) = 00002 DATA LENGTH - 2 accumulators (2 registers).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start writing from Series

Six Register 1.

The Series Six ladder logic is shown below:

+—

+—-

10009 00109

00109  RO100
-1 [-—-I BLOCK MOVE 1+-( )=+
+06111 +00010 +0000L +00001 +00002 +00001 +00000

00109 RO100
-] [---[SCREQ]

NOTES ON WRITING TO TIMER/COUNTER ACCUMULATORS

Values can be written at any time to Timer/Counter accumulators which are not
referenced by a timer or counter in Series One Plus user logic.
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Example 9: LOGGING-IN WITH PASSWORD (SERIES ONE PLUS)

Log-in on the Series One Plus CPU in which the password 1234 has
been assigned previously (by the manual programmer or
communications).

Rnnnn = 06111 (decimal) COMMAND NUMBER - Write to target from
source Register Table.

Rnnnn (+1) = 00002 ID OF TARGET DEVICE - 2.

Rnnnn (+2) = 00006 MEMORY TYPE OF TARGET - Scratch-Pad.

Rnnnn (+3) = 00002 MEMORY ADDRESS OF TARGET - Start writing to
Scratch-Pad address 02.

Rnnnn (+4) = 00005 DATA LENGTH - 5 registers.

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start sending from Series

Six Register 1. See explanation below:

The Series Six ladder logic is shown below:

10009 00109

00109  RO100 :
+==] [ BLOCK MOVE J+=( -+
+06111 +00002 +00006 +00002 +00005 +00001 +00000

00109  RO100
+--] [---[SCREQ]

To log-in on the Series One Plus, the contents of 5 Series Six registers as shown below
must be written to the Scratch-Pad of the Series One Plus CPU starting at address 0002.
In this example, Register 1 contains the subcode for logging-in and Register 5 contains
the password. The password must have been assigned previously (using the manual
programmer or communications as shown in application example 10).

R0O001 0900 (Hex)
R0002 0000
R0003 0000
R0O004 0000
R0O00S 1234 (Hex)

-
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Example 10: CHANGE PASSWORD (SERIES ONE PLUS)

Change the password to the Series One Plus CPU to 0100 (BCD). If
a password has been assigned previously, you must first log in
according to the instructions in example 9. If a password has not
been assigned, you do not need to log in.

Rnnnn = 06111 (decimal) COMMAND NUMBER - Write to target from
source Register Table.

Rnnnn (+1) = 00002 ID OF TARGET DEVICE - 2.

Rnnnn (+2) = 00006 MEMORY TYPE OF TARGET - Scratch-Pad.

Rnnnn (+3) = 00002 MEMORY ADDRESS OF TARGET - Start writing to
Scratch-Pad address 02.

Rnnnn (+4) = 00005 DATA LENGTH - 5 registers.

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start sending from Series

Six at Register 1. See explanation below:

The Series Six ladder logic is shown below:

00110  RO100
+==] [--- BLOCK MOVE J+-(C -+
+06111 +00002 +00006 +00002 +00005 +00001 +00000

00110 RO100
+--] [---[SCREQ]

To change the password, the contents of 5 Series Six registers as shown below must be
written to the Scratch Pad starting at address 0002. In this example, Register 1 contains
the subcode for changing the password and Register 5 contains the new password.

RO001 0AQ0O0 (Hex)
R0002 0000

R0O003 0000

R0O004 0000

RO005 0100 (BCD*)

* Enter this BCD value in HEX mode from the Display Reference Tables function.
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Example 11:

N

CHECK PROGRAM ERROR CODE (SERIES ONE PLUS)

Checking for a user program error and its locatien requires the
execution of 4 communication requests.

To inititate the error check, write Register 1 containing the subcommand (0300 Hex)
to the Series One Scratch-Pad starting at address 0002. This initiates the error check.

Rnnnn

Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

Rnnnn

Rnnnn (+1)
Rnnnn (+2)
Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

If the contents of Scratch-Pad address 0004 are O,

non o n

o

o

06111 (decimal) COMMAND NUMBER
source Register Table.

NNANND 1IN NAC TALDDACT NN
VUUUC TV Ur T ARV LJC‘VI\.;C - C.

00006 MEMORY TYPE OF TARGET - Scratch-Pad.
00002 MEMORY ADDRESS OF TARGET - Start
Scratch-Pad address 02.

00001 DATA LENGTH - 1 register.

00001 MEMORY ADDRESS OF SOURCE - Start sending from Series
Six Register 1.

- Write to target from

writing to

06101 (decimal) COMMAND NUMBER - Read from target to source
Register Table.

00002 ID OF TARGET DEVICE - 2.

00006 MEMORY TYPE OF TARGET - Scratch-Pad.

00004 MEMORY ADDRESS OF TARGET - Start reading from
Scratch-Pad address 0004.

00001 DATA LENGTH - 1 register.

00002 MEMORY ADDRESS OF SOURCE - Start storung in Series
Six Register 2.

then there is no error. If the

contents are not O, initiate the error location check by writing Register 3 containing
the subcommand (0600 Hex) to Series One Scratch-Pad address 0002.

Rnnnn

Rnnnn (+1)
Rnnnn (+2)
Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

To read the location of the error in user memory,

Wwonou 1]

nou

06111 (decimal) COMMAND NUMBER
source Register Table.

00002 ID OF TARGET DEVICE - 2.
00006 MEMORY TYPE OF TARGET - Scratch-Pad.
00002 MEMORY ADDRESS OF TARGET - Start
Scratch-Pad address 0002.

00001 DATA LENGTH - 1 register.

00003 MEMORY ADDRESS OF SOURCE - Start sending from Series
Six Register 3.

- Write to target from

writing to

read the Series One Plus

Scratch-Pad address 0004.

Rnnnn

Rnnnn (+1)

Rnnnn (+2)
Rnnnn (+3)

Rnnnn (+4)
Rnnnn (+5)

06101 (decimal) COMMAND NUMBER - Read from target to source
Register Table.

00002 ID OF TARGET DEVICE - 2.

00006 MEMORY TYPE OF TARGET - Scratch-Pad.

00004 MEMORY ADDRESS OF TARGET - Start reading from
Scratch-Pad address 004.

00001 DATA LENGTH - 1 register.

00004 MEMORY ADDRESS OF SOURCE - Start storing in Series
Six Register 4.
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The Series Six ladder logic is shown below:
1. Initiate the error check. -
10011 00111
=] [ (0S)-+
00111 RO100
+==] [~ BLOCK MOVE J+-C )=+
+06111 +00002 +00006 +00002 +00001 +00001 +00000
2. Read the error code.
10112 00112
=] [~ ————— - (0S)-+
00112 RO100
+—=] [-=-I BLOCK MOVE J+=( )=+
+06101 +00002 +00006 +00004 +00001 +00002 +00000
3. Initiate the error location check.
10013 00113
] [ (0S)-+
00113 RO100
+—=] [-—-I[ BLOCK MOVE J+=( )-+
+06111 +00002 +00006 +00002 +00001 +00003 +00000
4. Read the location of the error code.
10114 00114
+—-=] [ -- et e e e (0S)-+
00114 RO100
+==1 [——-[ . BLOCK MOVE J+-(  )-+
+06101 +00002 +00006 +00004 +00001 +00004 +00000




GEK-90477 Communication Examples 5-34

00111 RO100
+==] [-=-—- [SCREQ] .
00112

The Series Six registers used in the communications requests shosn
above are defined as follows:

R0O001 - The subcommand (0300 Hex), written to Scratch-Pad
address 0002, must be placed in this register by the
programmer.

R0002 - Receives the Series One Plus error code from Scratch-Pad

address 0004. .

RO003 - The subcommand (0600 Hex), written to Scratch-Pad
addess 0002, must be placed in this register by the
programmer.

R0O004 - Receives the Series One Plus error location in user
memory.
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Example 12: READ FROM TARGET DATA REGISTERS (SERIES THREE)

Read 64 Series One Plus Data Registers and store in Series Six data
registers starting at Register 1. Target ID is 10. Communication
to take place on CCM port J1.

Rnnnn = 06101 (decimal) COMMAND NUMBER - Read from target to source
Register Table.

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00001 MEMORY TYPE OF TARGET - Register memory.

Rnnnn (+3) = 00001 MEMORY ADDRESS OF TARGET - Start reading from Series
Three Register 1. See Table 5.4 for mapping of Series Three data
register reference numbers to reference numbers used for
communication.

Rnnnn (+4) = 00032 DATA LENGTH - 64 Series Three registers (32 Series Six
registers).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start storing in Series

Six at Register 1.

The Series Six ladder logic is shown below:

10006 00106

00106  RO100
+-=] [--—=1 BLOCK MOVE 14— )-+
+06101 +00010 +00001 +00001 +00032 +00001 +00000

00106  RO100
+--]1 [---[SCREQ]

Series Three data registers are 8-bits long therefore two of these registers will be
transferred to one 16-bit Series Six register. The least significant of the two Series
Three data registers will be transferred to the least significant byte of the corresponding
Series Six register (see sample format below):

Series Six Register 1
High Byte Low Byte
Series Three Register 2 Series Three Register 1
(address 501) (address 500)

-
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Example 13: WRITE TO TARGET DATA REGISTERS (SERIES THREE)

Write to the 64 Series Three data registers from Series Six data
registers starting at Register 1. Target ID is 10. Communication
to take place on CCM port J1.

Rnnnn = 06111 COMMAND NUMBER - Write to target from source Register
Table.

Rnnnn(+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn(+2) = 00001 MEMORY TYPE OF TARGET - Register memory.

Rnnnn(+3) = 00001 MEMORY ADDRESS OF TARGET - Start reading from Series
Three Register 1. See Table 5.4 for mapping of Series Three data
register reference numbers to reference numbers used for
communication.

Rnnnn(+4) = 00032 DATA LENGTH - 64 Series Three registers (32 Series Six
registers).

Rnnnn(+5) = 00001 MEMORY ADDRESS OF SOURCE - Start sending from Series

Six Register 1.

The Series Six ladder logic is shown below:

00107  RO100
+--1 [---I BLOCK MOVE J+=( )-+
+06111 +00010 +00001 +00001 +00032 +00001 +00000

00107 RO100
+--] [---[SCREQ]

Series Three data registers are 8-bits long therefore two of these registers will be
written-to from one 16-bit Series Six register. The least significant of the two Series
Three data registers will be written-to from the least significant byte of the
corresponding Series Six register (see sample format below):

Series Six Register 1
High Byte Low Byte
Series Three Register 2 Series Three Register 1
(address 501) (address 500)
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Example 14: READ FROM TARGET TIMERS AND COUNTERS
(SERIES THREE)
Read 64 Series Three Timer/Counter accumulator values and store
them in Series Six registers starting at Register 1. Target ID is 10.
Communications takes place through CCM port J1.

Rnnnn = 06101 COMMAND NUMBER - Read from target to source Register
Table.

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00001 MEMORY TYPE OF TARGET - Register memory.

Rnnnn (+3) = 00065 MEMORY ADDRESS OF TARGET - Start reading from Series
Three Timer/Counter 0 (accumulator referenced as 200). See Table
5.4 for mapping of Series Three Timer and Counter accumulator
reference numbers to reference numbers used for communication.

Rnnnn (+4) = 00064 DATA LENGTH - 64 accumulator references (64 registers).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start storing in Series

Six at Register 1.
The Series Six ladder logic is shown below:

10008 00108
+—=] [——————————————————————————————— (0S)-+

00108  RO100
+—=1 [---[ BLOCK MOVE 1+-( )-+
+06101 +00010 +00001 +00065 +00064 +0000L +00000

00108 RO100
+--] [---[SCREQ]

The low byte of a Series Three Timer or Counter accumulator is stored in the low byte of
a Series Six register. The high byte of a Series Three Timer or Counter accumulator is
stored in the high byte of a Series Six register.
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Example 15: WRITE TO TARGET TIMER/COUNTER ACCUMULATORS

(SERIES THREE)

Write to 2 Series Three Timer/Counter accumulator values from
Series Six registers starting at Register 1. Target ID is 10.
Communication to take place on CCM port J1.

Rnnnn = 06111 (decimal) COMMAND NUMBER - Write to target from
source Register Table.

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00001 MEMORY TYPE OF TARGET - Register memory.

Rnnnn (+3) = 00065 MEMORY ADDRESS OF TARGET - Start writing to
Timer/Counter 0 (accumulator reference 200). See Table 5.4 for
mapping of Timer/Counter accumulator reference numbers to
reference numbers used for communication.

Rnnnn (+4) = 00002 DATA LENGTH - 2 accumulators (2 registers).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start writing from Series

Six Register 1.

The Series Six ladder logic is shown below:

00109  RO100
+—-] [---[ BLOCK MOVE l4-C -+

+06111 +00010 +00001 +00065 +00002 +00001 +00000

00109 RO100

+--] [---[SCREQ]

|

NOTES ON WRITING TO TIMER/COUNTER ACCUMULATORS

Values can be written at any time to Timer/Counter accumulators which are not
referenced by a timer or counter in Series Three user logic.
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e If a timer is programmed in Series Three user logic and the input to that timer is
open, the programmed preset will always override any value written to the
accumulator. It however, the input to the timer is closed and the timer i1s timing,
the accumulator will assume the value written to i1t and will resume timing down
trom that value. Once the timer has timed out, the accumulator will accept new
values but the timer will not time down again; 1t must be reset tirst. When the timer
I1s reset, the accumulator will always assume the preset value

e When a counter accumuiator is programmed in Series Three User Logic, it can be
written to uniess the reset input i1s on. OUnce the counter has counted out, the
accumuiator wiil accept new vaiues but the counter wiil not count down again; it
must be reset tirst. When the counter is reset, the accumuiator will aiways assume

Prior to execution of the s
Six registers as f
must be stored in th

Series Six register.
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Example 16:

Rnnnn

Rnnnn{+1)
Rnnnn(+2)
Rnnnn(+3)

Rnnnn(+4)
Rnnnn(+5)

The Series Six ladder

00110 RO100
+--] [---[SCREQ]

1/0 from the Series

READ FROM TARGET I/0 (SERIES THREE)

Read the 400 Series Three external I/O points and store in Series
Six Input Status Table starting at Input 1. Target ID is 10.
Communication to take place on CCM port J1.

06102 (decimal) COMMAND NUMBER - Read from target to source
Input Status Table.

00010 ID OF TARGET DEVICE - 10.

00003 MEMORY TYPE OF TARGET - Series Three 1/0.

00001 MEMORY ADDRESS OF TARGET - Start reading from Series
Three /0 point 1. See Table 5.4 for mapping of Series Three
discrete 1/0 reference numbers to reference numbers used for
communication.

00400 DATA LENGTH - read 400 I/0 points.

00001 MEMORY ADDRESS OF SOURCE - Start storing in Series
Six at Input 1.

logic is shown below:

10010 00110
=] [—————— o (0s)-+
00110 RO100
+-=] [-—-=I BLOCK MOVE J+-( -+

+06102 +00010 +00003 +00001 +00400 +00001 +00000

Three will be stored in the Series Six Input Status Table in the

following format (only the first 8 I/0 in the example are shown).

Series Six Inputs 1-8
8 7 6 5 4 3 2 1
7 6 5 4 3 2 1 0
Series Three I/0 points 0-7
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Example 17: WRITE TO TARGET 1/0 (SERIES THREE)

Write 16 Series Three internal 1/0 points (points 7000 - 7017) from
Series Six Output Status Table starting at Output point 33. Target
ID is 10. Communication to take place on CCM port J1.

Rnnnn = 06113 (COMMAND NUMBER - Write to target from Source Output
Status Table.

Rnnnn(+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn(+2) = 00003 MEMORY TYPE OF TARGET - Series Three 1/0.

Rnnnn(+3) = 00089 MEMORY ADDRESS OF TARGET - Start writing to Series
Three internal I/0 point 7000. See Table 5.4 for mapping of Series
Three discrete |/O reference numbers to reference numbers used
for communication.

Rnnnn(+4) = 00016 DATA LENGTH - write 16 I/0 points.

Rnnnn(+5) = 00033 MEMORY ADDRESS OF SOURCE - Start transfer in Series

Six at Output point 33.

The Series Six ladder logic is shown below:

10011 00111

00111 RO100
+—=] [---[ BLOCK MOVE J+-( )-+
+06113 +00010 +00003 +00089 +00016 +00033 +00000

00111  RO100
+--] [---[SCREQ]

Outputs to be sent to Series Three I/O must be stored in the Series Six Qutput Table
before execution of the serial request. The sample format shows the relationship above
of Series Six Outputs to their corresponding Series Three I/0 (only first 8 outputs in the
example are shown).

Series Six Inputs 33-40
40 39 38 37 36 35 34 33
7007 7006 7005 7004 7003 7002 7001 7000
Series Three I/0 points 7000-7007
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Example 18: READ FROM TARGET USER MEMORY (SERIES THREE)

Read the first 64 words of the user program in the Series Three
CPU and store in Series Six data registers starting at Register 1.
Target ID is 10. Communication to take place on CCM port J1.

Rnnnn = 06101 (decimal) COMMAND NUMBER - Read from target to source
Register Table.

Rnnnn(+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn(+2) = 00007 MEMORY TYPE OF TARGET - User-Logic memory.

Rnnnn(+3) = 00000 MEMORY ADDRESS OF TARGET - Start reading from Series
Three User Program address O.

Rnnnn(+4) = 00064 DATA LENGTH - 64 words (64 registers). Each Series Three

user instruction is at least 2 bytes).
Rnnnn(+5) = 00001 MEMORY ADDRESS OF SOURCE - Start storing in Series
Six at Register 1.

The Series Six ladder logic is shown below:

00112  RO100
+==] [---I BLOCK MOVE J+=( )-+
+06101 +00010 +00007 +00000 +00064 +00001 +00000

00112 RO100
+~--] [---[SCREQ]
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Example 19: WRITE TO TARGET USER MEMORY (SERIES THREE)

Write to the first 64 words of the user program in the Series Three
CPU from program data stored in Series Six Registers 1-128.
Target ID is 10. Communication to take place on CCM port J1.
The CPU must be placed in Program/Stop mode using the serial
request in Example 22 before writing to target user memory.

Rnnnn = 06111 (decimal) COMMAND NUMBER - Write to target from
source Register Table. '

Rnnnn(+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn(+2) = 00007 MEMORY TYPE OF TARGET - User-Logic memory.

Rnnnn(+3) = 00000 MEMORY ADDRESS OF TARGET - Start reading from Series
Three user program address 0.

Rnnnn(+4) = 00064 DATA LENGTH - 128 bytes, each Series Three user

instruction is at least 2 bytes (64 regsisters).
Rnnnn(+5) = 00001 MEMORY ADDRESS OF SOURCE - Start storing in Series
Six at Register 1.

The Series Six ladder logic is shown below:

00113 RO100
+—=1 [---[ BLOCK MOVE I+-C )-+
+06111 +00010 +00007 +00000 +00064 +00001 +00000

00113 RO100
+--] [---[SCREQ]
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Example 20: READ PC TYPE (SERIES ONE/JUNIOR/PLUS OR SERIES THREE)

Read the PC Type code from the Series One/Junior/Plus or Series
Three CPU and store in Series Six Register 1. The target ID is 10.
The communication will take place over the J1 port of the CCM in
the Series Six.

Rnnnn = 06101 COMMAND NUMBER - Read from target to source Register
Table.

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00006 MEMORY TYPE OF TARGET - Scratch Pad.

Rnnnn (+3) = 00022 MEMORY ADDRESS OF TARGET - Read from Series One
Scratch Pad beginning at address 22.

Rnnnn (+4) = 00001 DATA LENGTH - read 2 bytes (1 register).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Store in Series Six

beginning at Register 1.

The Series Six ladder logic is shown below:

10014 00114

00114 RO100
+==] [-—-[ BLOCK MOVE J4=( )=+
+06101 +00010 +00006 +00022 +00001 +00001 +00000

00114  RO100
+--] [---[SCREQ]

For this example:

The data from the Series One/Junior/Plus or Series Three will be stored in the
Series Six register as follows:

Series Six Register Content
1 0101 (Hex) (for Series One)
1 0202 (Hex) (for Series One Junior)
1 0303 (Hex) (for Series One Plus)
1 0707 (Hex) (for Series Three)
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Example 21: READ TARGET RUN/PROGRAM MODE
(SERIES ONE/JUNIOR/PLUS OR SERIES THREE)
Read the Series One/Junior/Plus or Series Three Operation mode
(RUN/PROGRAM) and store in Series Six Register 1. The Target ID
is 10. The communication will take place on the J1 port of the

CCM.

Rnnnn = 06101 COMMAND NUMBER - Read from target to source Register
Table. :

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00006 MEMORY TYPE OF TARGET - Series One/Junior/Plus or
Series Three Scratch Pad.

Rnnnn (+3) = 00000 MEMORY ADDRESS OF TARGET - Start reading from
Scratch Pad address 0.

Rnnnn (+4) = 00001 DATA LENGTH - read 2 bytes (1 register).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start storing in Series

Six at Register 1.

The Series Six ladder logic is shown below:

00115  RO100
+==] [-—-1[ BLOCK MOVE 1+-( -+
+06101 +00010 +00006 +00000 +00001 +00001 +00000

00115 RO100
+--] [---[SCREQ]

For this example:

The data from the Series One/Junior/Plus or Series Three will be stored in the Series Six
register as follows:

Series Six Register Contents

1 0101 (Hex) or - if CPU in RUN mode
00257 (Dec)

8080 (Hex) or - if CPU in PROGRAM mode
32896 (Dec)
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Example 22: COMMAND TARGET RUN/PROGRAM MODE
(SERIES ONE/JUNIOR/PLUS OR SERIES THREE)

Command the Series One/Junior/Plus or Series Three CPU
operational mode (RUN/PROGRAM) from Series Six Register 1.
The target ID is 10. The communication is to take place on the J1
port of the CCM.

Rnnnn = 06111 COMMAND NUMBER - Write to target from source Register
Table.

Rnnnn (+1) = 00010 ID OF TARGET DEVICE - 10.

Rnnnn (+2) = 00006 MEMORY TYPE OF TARGET - Scratch pad.

Rnnnn (+3) = 00000  MEMORY ADDRESS OF TARGET - Start writing to
Scratch-Pad address 0.

Rnnnn (+4) = 00001 DATA LENGTH - write 2 bytes (1 register).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start reading from Series

Six at Register 1.

The Series Six ladder logic is shown below:

00116  RO100
+-=] [---1 BLOCK MOVE J4=( )-+
+06111 +00010 +00006 +00000 +00001 +00001 +00000

00116  RO100
+--] [---[SCREQ]

For this example:

The data to be sent to the Series One/Junior/Plus, or Series Three must be stored in
the Series Six register as follows:

Series Six Register Contents

1 0101 (Hex) or - to Command CPU to RUN mode
00257 (Dec)

8080 (Hex) or - to Command CPU to PROGRAM mode
32896 (Dec)
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NOTE
Users with Series Three CPUs with date codes prior to 8408xxxx
and are executing user programs in PROM will experience difficulty
using this request since the user program is in PROM. In this case
the CCM wili report the foliowing for this request:
SERIES THREE MODE PROM RAM

RUN mode DCM reports RUN mode DCM reports RUN
PROGRAM/STOP mode DCM reports RUN mode DCM reports PROG
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Example 23: READ TARGET DIAGNOSTIC STATUS WORDS
(SERIES ONE/JUNIOR/PLUS OR SERIES THREE)

Read from target DCU or DCM Diagnostic Status Words 1-5 to
Series Six Registers 1-5. The communication is to take place on
CCM port J2. The Target ID is 36.

Rnnnn = 06201 COMMAND NUMBER - Read from DCU or DCM to source
Register Table.

Rnnnn (+1) = 00036 ID OF TARGET DEVICE - 36.

Rnnnn (+2) = 00009 MEMORY TYPE OF TARGET - Diagnostic Status Word.

Rnnnn (+3) = 00000 MEMORY ADDRESS OF TARGET - Begin read from Status
Word 1.

Rnnnn (+4) = 00005 DATA LENGTH - 5 words (5 registers).

Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Start storing in Series

Six Register 1.

The Series Six ladder logic is shown below:

00117 RO100
+—] [---[ BLOCK MOVE J+-C -+
+06201 +00036 +00009 +00000 +00005 +00001 +00000

00117 RO100
+--] [---[SCREQ]

For more information, see the section on Diagnostic Status Words and error codes in this
chapter.
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Example 24: CLEAR TARGET DIAGNOSTIC STATUS WORDS
(SERIES ONE/JUNIOR/PLUS OR SERIES THREE)

Clear the target DCU or DCM Diagnostic Status Words 1-5 by
writing zeroes to them from Series Six Registers 1-5. The
communication is to take place on CCM port J2. The target ID is

36.
Rnnnn = 06211 COMMAND NUMBER - Write from source Register table to
DCU or DCM Diagnostic Status Words.
Rnnnn (+1) = 00036 ID OF TARGET DEVICE - 36.
Rnnnn (+2) = 00009 MEMORY TYPE OF TARGET - Diagnostic Status Word.
Rnnnn (+3) = 00000 MEMORY ADDRESS OF TARGET - Start with status word 1.
Rnnnn (+4) = 00005 DATA LENGTH - 5 words (5 registers).
Rnnnn (+5) = 00001 MEMORY ADDRESS OF SOURCE - Begin writing from

Series Six register 1. Series Six Registers 1-5 should be cleared
before execution.

The Series Six ladder logic is shown below:

00118  RO100
+--} [-—-I BLOCK MOVE T4=C -+
+06211 +00036 +00009 +00000 +00005 +00001 +00000

00118 RO100
+--]1 [---[SCREQ]

For more information, see the section on Diagnostic Status Words and error codes in this
chapter.
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CHAPTER 6
SERIAL INTERFACE PROTOCOL

The purpose of this chapter is to provide complete information on DCU and DCM serial
interface protocol and timing to allow the user to write a serial communications driver
for a host computer or microprocessor.

INTRODUCTION, MASTER-SLAVE PROTOCOL

The serial interface protocol used for DCU and DCM data communications is based on the
Master-Slave portion of CCM protocol developed for Series Six data communications. As
used with the DCU or DCM, the host will always be the master and the DCU or DCM will
always be the slave. For a complete description of all aspects of Series Six CCM
protocol, see Chapter 4 of the Series Six Data Communications Manual, GEK-25364.

ASYNCHRONOUS DATA FORMAT

Data transferred across the physical channel will be sent serially one bit at a time. The
data is divided into 8-bit bytes and is transferred using an asynchronous format. Figure
6.1 shows the data format. If parity is selected, an additional parity bit is sent.

TPK.A.40015

BITO BIT | BIT 2 BIT 3 BIT 4 BITS BIT 6 BIT 7 BIT 8 BITS | BIT IO

+

START | LSB DATA MSB | PARITY S(Tgp

* 0DD OR NONE VIA DIP SWITCH SELECTION ON DCM

NOTE: WHEN PARITY IS DISABLED, BIT 9 IS NOT
INCLUDED IN THE TRANSMISSION.

Figure 6.1 SERIAL DATA FORMAT
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NORMAL SEQUENCE*, MASTER-SLAVE

Normal Enquiry Sequence

The form of the Normal (N) Enquiry Sequence from the master to the target slave DCU
or DCM and the response by the target slave DCU or DCM is shown below. In data
communications involving a DCU or DCM, the DCU or DCM is always the slave (target)
and the Series Six or host computer is always the master (source).

TPK.A.40366
| | |
BYTE BYTE BYTE
Il
N M .
ENQUIRY  SouRCE (MASTER) a0 || ¥
TO SLAVE (TARGET)
SENT FROM ToT. || A
N M .
RESPONSE o\ AVE (TARGET) B a0, ||
T0 SOURCE (MASTER)
OR
161, || N
B ADD. | | %
N : ASCIHl coded "N" (4E in HEX coding) used to specify Normal
Sequence operation--sent as a single byte.
Target Address : Target address is the target ID number (set with the DCU Unit ID

DIP switches) to which the master is attempting communications
plus 20H (ASCIl coded "!" though "z" or 21 through 7A in HEX
coding)--sent as a single byte.
ENQ : ASCII control character meaning enquire--sent as a single byte.
ACK or NAK : Response from slave meaning acknowledge or negative
acknowledgment--sent as a single byte.

If the slave response to a master enquiry is invalid, the master will delay a short time and

retry the enquiry. The master will retry the enquiry 32 times before aborting the
communication.

Normal Sequence Protocol Format

The general format for a successful communication is shown in Figures 6.2 and 6.3.
Figure 6.2 shows a data transfer from the source device to the target device and Figure
6.3 shows a data transfer from the target device to the source device. The source device
is always the initiator of the request; the target device receives the request.

* The term, Normal Sequence, is retained from the explanation of CCM protocol in the
Series Six Data Communications Manual (GEK-25364).
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Master-Slave Normal Sequence Flow Charts

-

To fully understand how the protocol operates under error conditions see the flow charts
and accompanying explanation.

Normal Sequence, Master (See Figure 6.4)

Start N Sequence.
Start N. Enquiry.
Has enquiry been retried 32 times?
If YES, send EOT to slave and exit N Sequence.
If NO, send N Enquiry (N, Target Address, ENQ).
Read N Enquiry response.
Is there a time-out or error in response (response not an ACK or a NAK)?
If yes, delay 10 ms or the turn-around delay if it is not O ms, increment the N
Enquiry retry count, and return to "Start N Enquiry".
If NO, send the header to the slave.
Read response to header.
Is there a time-out on the response? (Condition 4, Table 6.2)
If YES, send an EOT and exit the initiate sequence.
If NO, is response an ACK or NAK?
If YES, has header been retried 3 times?
If YES, send EOT and exit initiate sequence.
If NO, return to "Send Header".
if NO, go to "Read or Write Data Blocks" depending on the direction of data
transfer.

Normal Response, Slave (See Figure 6.5)

Start N Response.
Read N Enquiry.
Is N Enquiry sequence correct?
If NO, return to "Read N Enquiry".
If YES, Start timer of 10 ms plus 4 character times.
Is timer done?
If NO, have any characters arrived?
If NO, go to "Is Timer Done?".
If YES, go to "Read N Enquiry".
If YES, send N Enquiry Response.
Read header.
Is there a time-out between ENQ response and the first character of the header?
If YES, send EOT and exit.
If NO, is header OK?
If NO, has header been retried 3 times?
If YES, send EOT and exit.
If NO, send NAK and return to "Read Header".
If YES, send ACK and go to "Read and Write Data Blocks" depending on the
direction of data transfer.
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MASTER-SLAVE PROTOCOL

N SEQUENCE (MASTER)

START

N
SEQUENCE

INCREMENT DELAY 10
N ENQUIRY MSEC OR
RETRY p— TURN AROUND
COUNT DELAY IF
| NOT O MSEC

L1SEE CONDITION 1, TABLE 6.2
2SEE CONDITION &4, TABLE 6.2

START N
ENQUIRY
OPERATION

N
ENQUIRY

YES

RETRIED 32 TIMES?

SEND N
ENQUIRY
N TGT ADD. ENQ)

1

REAC N
ENQUIRY
RESPONSE

IN RESPONSE>
(NOT ACK OR *

SEND
HEADER

!

READ
RESPONSE
TO HEADER

TME
OUT ON

RETRY
HEADER

RESPONSE 2
?

1S
RESPONSE

AN ACK OR
NAK
?

1S
RESPONSE
A NAK
?

HAS
HEADER BEEN
RETRIED 3
TMES
2

Figure 6.4 N SEQUENCE, MASTER

PCS6-84-0057

ExiT

N
SEQUENCE
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LSEE CONDITION 2, TABLE 6.2
2SEE CONDITION, 3, TABLE 6.2

START
N
RESPONSE

READ
N

ENQUIRY

1S
ENQUIRY

NO

CORRECT

START TIMER
(10MS + 4 CHAR
TIMES)

ANY
CHAR BEFORE
TIMER DONE

TIME
OUT ONFIRST
CHARACTER OF

SEND
ENQUIRY
RESPONSE
RETRY
HEADER
READ
HEADER

YES

~PCS6-84-0058

ExiT

N
RESPONSE

SEND

HE;\?ER

TIME
OUT ON ENTIRE

YES

HEADER

1S
HEADER OK
?

SEND
HEADER
ACK

HAS
HEADER BEEN
RETRIED 3
TIMES
2

Figure 6.5 N RESPONSE, SLAVE
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WRITE NEXT
DATA BLOCK

SET UP
NEXT DATA
BLOCK

LSEE CONDITION 6, TABLE 6.2
2SEE CONDITION 8, TABLE 6.2

NO

WRITE
DATA BLOCK

TIME
OUT ON

YES

RESPONSE !
?

1S
RESPONSE

NO

AN ACK OR
NAK

IS
RESPONSE
ANAK

?

SEND
EOQT TO
END SESSION

1S
THIS
DEVICE A
MASTER
?

READ
EOT

TIME
OUT ONEOT

HAS

DATABLOCK

BEEN RETRIED

3 TIMES
?

EXIT
N
SEQUENCE

YES

OR CHARACTER
NOTEOT
22

SESSION
COMPLETE.
EXITN
RESPONSE

PCS6-84-0059

SEND
EOT

Figure 6.6 WRITE DATA BLOCKS, MASTER OR SLAVE

~



GEK-90477 Serial Interface Protocol 6-9

PCS6-84-0060
SEND
€07

READ
DATA BLOCK

TIME
OUT ON FIRST YES
CHARACTER OF
DATA B1LOCK
?

>.

TIME

OUT ON

ENTIRE DATA
BLOfK

2

SEND

HAS

DATA BLOCK

BEEN RETRIED

3 TIMES
?

1S YE
DATA BLOCK S
oK

' YES

SEND
ACK

READ
EOT

TIME

OUTONEOT

OR CHARACTER

< >§OT
?

SESSION
COMPLETE,
EXITN
RESPONSE

SENDEOT
TO END
SESSION

EXIT
N

1SEE CONDITION 5, TABLE 6.2 SEQUENCE

2SEE CONDITION 7, TABLE 6.2

2SEE CONDITION 8, TABLE 6.2

Figure 6.7 READ DATA BLOCKS, MASTER OR SLAVE
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Write Data Blocks, Master or Slave (See Figure 6.6)

Write data block. .
Is there a time-out on the data block response? (Condition 6, Table 6.2)
If YES, is data block response ACK or NAK?
If NO, is data block response ACK or NAK?
If not ACK or NAK, send EQOT to other device and exit.
If ACK or NAK, is it a NAK?
If YES, has data block been retried 3 times?
If NO, return to "Write Data Block".
*If NO, is it last data block?
If NO, set up next data block and return to "Write Data Block".
If YES, send EOT to end session.
Is this device a Master?
If YES, exit N Sequence.
If NO, read EOT.
Is there a time-out on EOT or is character not an EOT? (Condition 8, Table 6.2)
If there is a time-out or the character is not EQT, send EQOT and exit N Response.
If EOT is OK, session is complete. Exit N response.

Read Data Blocks, Master or Slave (See Figure 6.7)

Read data block.
Is there a time-out on the first character of the data block? (Condition 5, Table 6.2)
If YES, send an EOT and exit.
If NO, is there a time-out on the entire data block? (Condition 7, Table 6.2)
If YES, send an EOT and exit.
If NO, is the data block OK?
If NO, has the data block been retried 3 times?
If YES, send EOT and exit.
If NO, send NAK and return to "Read Data Block".
If YES, send ACK.
*Is it the last data block?
If NO, return to "Read Data Block".
if YES, read EOT.
Is there a time-out on the EQOT or is the character not an EQT?
If there is a time-out or the character is not EOT, send EQOT and exit.
If EOT is OK, is this device a master?
If NO, the session is complete, exit N Response.
If YES, send EOT to end session, exit N Sequence.

For Series One and Series One Junior communications, only one partial data block
can be sent per request based on the time outs in Table 6.2. Therefore, it is always
the last. The flow chart and accompanying explanation describe the full
functionality of CCM2 protocol.
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MASTER-SLAVE MESSAGE TRANSFERS

As explained before, when the master wishes to initiate a data transfer, it issues a
three-character enquiry sequence. The receiving device responds by sending a
three-character acknowledge or negative acknowledge sequence. This establishes a link
which permits the transfer of a message. Message transfers consist of a 17-byte header,
sent by the master, followed by a block of data.

HEADER BLOCK

A header block is sent before the text data block to describe transfer of data. The
header specifies the direction of the data transfer, the amount and location of the data to
be transferred, and the destination of the transfer. The header is composed of 17 bytes;
the header format is shown in Figure 6.8. ’

TPK.A.40368

S DCU | DATA | DCU pcu | ccu NO NO SRCE E L

o D [ FLOW | MEM [ MEM | MEM | cOMP | BYTES | D T R

H DIR TYPE | ADD | ADD | DATA | LAST B c

MSB LSB | BLKS BLK

1 23 4 5 6 7 89 |10 11 1213|1415 16 17
BYTE 1 SOH (OlH) :
BYTES 2 + 3 DCU (target) ID Number (not encoded the same as the

target address)

BYTES 4 + 5 Data flow direction, DCU memory type
BYTES 6 + 7 Most significant byte of address of requested data
BYTES 8 + 9 Least significant byte of address of requested data
BYTES 10 + 11 Number of complete data blocks to follow the header (In

Series One and Series One Junior data communications, this
byte is always zero).

BYTES 12 + 13 Number of bytes in incomplete last block.

BYTES 14 + 15 Source ID Number

BYTE 16 ETB (17H)

BYTE 17 LRC (Exclusive "OR" of Bytes 2-15)

Figure 6.8 SERIAL HEADER FORMAT

The information in bytes 2-15 are ASCIl coded hexadecimal. Valid ASCIl coded
hexadecimal values are 30H-39H (0-9) and 41H-46H (A-F). For fields requiring more
than one byte, the most significant byte is transmitted first.
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DCU or DCM ID Number

The DCU or DCM ID (target ID) is the identification number of the DCU dr DCM and it is
set with DIP switches. This number can range from 1 to 90. (In ASCIl coded HEX: 01 to
5A). This is not encoded the same as the Target Address in the enquiry sequence. See
the section, Normal Enquiry Sequence, in this chapter.

Data Flow Direction and Memory Type

Bytes 4 and 5 inform the DCU or DCM of the direction of the transfer and the memory
type involved.

Byte 4 - Direction

CONTENTS OF DATA FLOW DIRECTION
BYTE 4
DEC HEX ASCII

48 30 0 Read from DCU or DCM
56 38 8 Write to DCU or DCM

Byte 5 - Memory Type

CONTENTS OF
BYTE 5 TARGET MEMORY TYPE
DEC HEX ASCII

49 31 1 (Memory Type 1) Data Registers* and CPU
Timer/Counter Memory
50 32 3 (Memory Type 3) CPU Discrete I/0O Status

values (External and Internal Input/Output
values, shift registers, and Timer/Counter
complete* bits)
54 36 (Memory Type 6) CPU Scratch Pad Memory
55 37 (Memory Type 7) CPU User Logic Memory
57 39 9 (Memory Type 9) DCU or DCM Diagnostic
Status Words

N O

* Timer/Counter complete references and Data Registers can be accessed in Series One
Plus and Series Three CPUs only.

Target Memory Address

The target merﬁory address specifies the address within the Series One/Junior/Plus or
Series Three CPU where the transfer is to begin.
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Number of Complete Data Blocks to Follow Header

This specifies the number of 256-byte data blocks to be transferred following the header.
This number can range from 0 to 20H for Series One Plus or Series Three
communications, but must be 0 for Series One or Series One Junior communications using
the serial time outs in Table 6.2. For more information, see the section on Text Data
Blocks.

The information below defines the unit length and accessible lengths for each Series
One/Junior/Plus and Series Three memory type. This information will help you to
determine how many 8-bit bytes are required for a particular transfer.

SERIES ONE/JUNIOR/PLUS
SERIES THREE MEMORY TYPE UNIT LENGTH ACCESSIBLE LENGTHS

—
.o

Timer/Counter Accumulator 1 Accum = 16 bits Accumulator(s)
Data Registers (Series Data Reg = Multiples of 2 Reg
One Plus and Three Only) 8 bits

—
.o
—

3: Discrete I/0 1 Point = 1 bit Multiples of 8 Points
6: Scratch Pad Bytes 1 Byte = 8 bits 2 Bytes
7: User Logic Word 1 Word = 16 bits  Word(s)
9: Diagnostic Status Word 1 Word = 16 bits 5 Words

Number of Bytes in Incomplete Last Block

This specifies the number of bytes in the last data block. When the number of complete
data blocks is zero, this number specifies the total number of bytes to be transferred.

For Series One Plus and Series Three communications, this number of bytes in the last
block can vary from 0001H to OOFFH. For Series One and Series One Junior
communciations, this number is restricted because of the limitation of accessing memory
through the DCU. For more information, see the section on Text Data Blocks.

Source ID Number

The source ID number is the identification number of the source device. For a Series Six
CPU, this ranges from 1 to 5AH.
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HEADER AND TEXT DATA BLOCK RESPONSE

The header and text data blocks are responded to with an acknowledge (ACK) or negative
acknowledge (NAK). An ACK means that the header or text was acceptable and grants
permission to the sending device to start sending the next data block.

A NAK means that the header or text was not acceptable and asks for a retransmission of
the header or data. The unacceptable header or text is retried three times.

MESSAGE TERMINATION

After the ACK to the final text data block has been received. the device receiving the
ACK sends an End-Of-Transmission (EQT) character to close the serial link. The master
always terminates the link with an EOT.

TIMING CONSIDERATIONS

Serial Link Time-Outs

A time-out occurs on a serial link when the DCU or DCM does not receive a response, a
header, or data from another device within a fixed amount of time. Time-outs are used
on the serial link for error detection, error recovery, and to prevent missing end-of-block
sequences. Whenever a serial link time-out occurs, the DCU or DCM will abort the
conversation and send an EOT to the other device. After an EOT, a new enquiry sequence
must be sent to restore communications. Refer to Table 6.2 for time-outs at any point in
the serial protocol.

Turn-Around Delays

Turn-around delay options of O to 10 ms for the DCU or DCM can be selected by DIP
switch. A 10-ms turn-around delay should be selected when using modems in the
half-duplex mode of operation or when using full-duplex modems in multidrop
configurations. This delay allows a computer or Series Six the time needed to signal the
modem to turn on and ringing on the line to stop before actual transmission of data.

The DCU or DCM will delay 10 ms before sending a control character, the start of
header, or the start of a text data block.

When the 10 ms turn-around delay is selected, the time is automatically added to the
serial time-outs in Table 6.2.
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NOTE

If a time out occurs when actual data is being transmitted to or
from and Series One and Series One Junior CPU, try reducing the
number of bytes to be transmitted.

Table 6.2 SERIAL LINK TIME-OUTS

CONDITION TIME OUT WITH TURN AROUND DELAY OF
0 Ms 10 MS
1. Wait on ACK/NAK following ENQ 800 810
2. Wait on start of header following 800 810
ACD of ENQ

3. Wait on header to finish

Data Rate (bps)

300 2670 2680

1200 670 680

9600 670 680

19200 670 680

4. Wait on ACK/NAK following header 2000 2010
5. Wait on start of data following 20000 20010

ACK of header

6. Wait on ACK/NAK following data block 20000 20010

7. Wait on data block to finish

Data Rate (bps)

300 33340 33350
1200 ’ 8340 8350
9600 8340 8350

19200 8340 8350

8. Wait on EOT to close link 800 810
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COMMUNICATION ERRORS
Serial Link communication errors are divided into four groups: .
1. Invalid Header
2. Invalid Data
3. Invalid NAK, ACK or EOT
4. Serial Link Time Outs

The different errors are outlined in the following four sections:

NOTE

If you experience communication errors, retrieve the Diagnostic
Status Words for troubleshooting information. For the format of
the diagnostic status words, see the section, Diagnostic Status
Words, in Chapter 5.

invalid Header

The following errors cause the header to be invalid and therefore NAK'ed by the target
device.

Incorrect LRC (header checksum).

No SOH.

No ETB.

Parity, overrun, or framing error.

Invalid unit ID number (does not match resident unit ID number).

Invalid memory type.

Attempted to access Series One Plus memory which is password protected.
Invalid header character (not 0-9, A-F).

Invalid address for specified memory address (see description of memory types).
Number of complete blocks and number of bytes in last block both = 0
Number of bytes in last block not even when the memory type is 1, 6, 7, or 9.
Reading from or writing to discrete I/0 while the CPU is in Stop/Prog mode.
Writing to PC type in the scratch pad.

Writing to user logic while the CPU is in Run mode.

Writing a partial instruction to user logic.

Reading timer/counter references in Stop/Prog mode.

Writing to timer/counter references in Stop/Prog mode or Run mode.*
Reading timer/counter references in Stop/Prog mode.*

* Invalid but does not get NAK'ed.

The header is retried a maximum of three times. If the DCU or DCM is connected to the
Series Six CCM and the header still has one of the errors listed, the CCM will abort the
session and send and EOT to the DCU or DCM. The DCU or DCM then waits for an ENQ
to start a new sgssion.
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Invalid Data

If any of the following errors occur, the same procedure is followed as for an invalid
header. -

e Incorrect LRC (checksum)
® No STX
e No ETBor ETX
Note: ETX must occur in last block only
® Parity, Overrun, or Framing Error

Invalid NAK, ACK, or EOT

if the DCU or DCM is expecting one of these control characters and a character is
received that is not one of these, the DCU or DCM aborts the session and sends an EOT
to the other device. ,

Serial Link Time Qut

If at any time during the conversation the DCU or DCM times out waiting for the other
device. the conversation is aborted and an EOT is send to the other device.

ACCESSING THE CPU SCRATCH PAD

There are only 2 fields within the Series One, Series One Junior, or Series Three CPU
Scratch Pad that can be accessed: the CPU RUN/STOP field and the PC Type field. The
Series One Plus CPU Scratch Pad contains more fields which are discussed in the
following sections.

The RUN/STOP field can be written to or read from using Memory Type 6 and starting
address O with a length of 2 bytes only.

e To put the CPU in Run mode, write 0101H to address 0000H and 0001H in the
Scratch Pad.

e To put the CPU in Stop mode, write 8080H to address 0000H and 0001H in the
Scratch Pad.

These numbers (0101H and 8080H) also indicate the CPU mode when this field is read.

The PC Type can only be read using memory type 6 and starting address 0016H with a
length of 2 bytes only. This field indicates whether the CPU is a Series One, Series One
Junior, Series One Plus, or Series Three CPU.

Series One CPU = 0101H.
Series One Junior CPU = 0202H
Series One Plus CPU = 0303H
Series Three CPU = 0707H

-
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USING THE PASSWORD AND ERROR CHECKING FEATURES OF THE
SERIES ONE PLUS PC

The addressing for the Series One Plus Scratch-Pad is as follows:

Table 6.3 SERIES ONE PLUS CPU SCRATCH-PAD ADDRESSES

SERIES ONE PLUS SUB-COMMAND DESCRIPTION
ADDRESS (Hex)
(Hex)
0000 PC Mode
0002 Sub-command for executing the functions:
0009 Logging-In with the Password
000A Changing the Password
0003 Grammar checking
0006 Reading Error Address
0004 Location of the error code generated by
Grammar check and of the error location
in the user program
000A Password Write Location
0016 PC Type

Reading or writing the PC mode (RUN/STOP) and reading the PC type are the same for
the Series One Plus as for the Series One/Junior and Series Three PCs (see application
examples 20-22). The password and error checking features are available only for the
Series One Plus PC and require the use of a sub-command written to 0002H of the
Scratch-Pad (see explanation below).

Logging-in on the Series One Plus CPU using the Password

If a password has been assigned, either using the manual programmer or through
communications, you must log in before executing a communications request to memory
types 1, 3 and 7. If you do not log in, the communications request for these memory
types will fail. It is not required to log in for communications requests to memory types
6 (Scratch Pad) and 9 (Diagnostic Status Words). Logging-In is done by executing a CCM
protocol write command to the Scratch-Pad beginning at address 0002 (Hex). The write
command will write 10 bytes of information as follows.

00 (Hex) Where 00O9H is the subcommand written to Scratch-Pad

09 (Hex) address 0002H, and where xxxx (BCD) is the existing

00 password (Valid range 0-9999). A value of O is equivalent
00 to no password.

00

00

00

00

xx (BCD) {(Password, most significant digits).

xx (BCD) (Password, least significant digits).



QO OO OO
QO OO OO

o~
~—~ Cu
w o
PR
RN
80 -4
i O
o
+)
&
(SR
[\ @]
QO e
ol U
Yt ord
ot €2
€ to
0 -rd
.l W
1]
+)
4w
w
QO @
£ o~
- o
T o
[ I )
o 0O
> 2
w v
n v
a3
A Ay
N N
—~ N
a A
QQ
m m
N N
NI
Y

z

The contents of

-

rror check,

te the e

first error in th

the

f

~

ram when the Series One

user prog

«

O,

<

O.

us CPU is transition






GEK-90477 Index

Accessing the CPU Scratch Pad, 5-44,
5-45, 5-46, 5-47, 5-48, 6-19

ACK, 6-2

Asynchronous Data Format, 6-1

Cable Selection, 4-2
Cables,
DCU or DCM to Workmaster through
the Interface Adapter, 4-11
DCU or DCM to Workmaster Directly
through the RS-422 Port, 4-12
Multidrop Modem Configuration, 4-10
Multidrop RS-422 Cable, 4-Wire, 4-5
Multidrop RS-422 Cable, 2-Wire, 4-7
Point-to-Point DCU or DCM to Series
Six CCM or Host Computer, 4-5
Point-to-Point Modem Configuration,
4-9
Cables, GE Catalog Numbers, 4-3
Capabilities of DCU and DCM, 1-1
Change Password, 5-20, 5-31
Check Program Error Code, 5-20, 5-32
Clear Target Diagnostic Status Words,
5-20, 5-49
Commands, Series Six SCREQ, 5-2
06100, 06200 No Op 5-2
06101, 06201 Read from Target to
Source Register Table, 5-2
06102, 06202 Read from Target to
Source Input Table, 5-2
06103, 06203 Read from Target to
Source Output Table, 5-2
06111, 06211 Write to Target from
Source Register Table, 5-2
06112, 06212 Write to Target from
Source Input Table, 5-2
06113, 06213 Write to Target from
Source Output Table, 5-2
Command Numbers, 5-2
Command Target Run/Program mode,
5-20, 5-46
Communication Errors, 6-18
Communications Port Configuration DIP
Switches (DCU), 2-6
Communications Port Configuration DIP
Switches (DCM), 3-7
Communications Connector (DCU), 2-3
Communications Connector (DCM), 3-3

INDEX

-

Configuration Switches (DCU), 2-4

Configuration Switches (DCM), 3-4

Configuring the DCU Communications
Port, 2-6

Configuring the DCM Communications
Port, 3-7

Control Character Coding, 6-2

Data Flow Direction and Memory
Type, 6-12

Data Length, 5-12

Data Rate Selection (DCU), 2-6

Data Rate Selection (DCM), 3-7

DCM Configuration Switches, 3-4

DCU Configuration Switches, 2-4

DCU ID DIP Switches, 2-5

DCM ID DIP Switches, 3-6

DCU or DCM ID Number, 6-12

Description and Operation of User
Interfaces (DCU), 2-1

Description and Operation of User
Interfaces (DCM), 3-1

Diagnostic Status Words, 5-16,
5-48, 5-49 :

Discrete 1/0, 5-3, 6-13,

Electrical Interface Circuits, 4-1

ENQ, 6-2

Enquiry Response Delay, 6-2

EOT, 6-2

Error Checking for Series One Plus,
5-14, 5-15, 6-21

Error Codes, Diagnostic Status
Word 1, 5-16

Error Codes, Series one, Series One
Junior, Series Three, 5-16...19

ETB, 6-2

ETX, 6-2

External Power Supply Connector
(DCM), 3-3

External Power Supply Connector
(DCW), 2-7

Front Panel Connectors (DCU), 2-3
Front Panel Connectors (DCM), 3-3

Header and Text Data Block
Response, 6-15
Header Block, 6-11



GEK-90477 Index

Installing the DCU, 2-9
Installing the DCM, 3-10

Invalid Data, 6-19

Invalid Header, 6-18

Invalid NAK, ACK, or EOT, 6-18

LED Indicators (DCU), 2-2

LED Indicators (DCM), 3-2

Limitations of Data Transfers for the
Series One and Series One Junior,
5-12

Logging-in on the Series One Plus,
5-14, 5-20, 5-30, 6-20

Loop-Back Diagnostics, 4-12

Loop-Back Test Selection (DCU), 2-6

Loop-Back Test Selection (DCM), 3-7

Mapping Series One Junior References
to Target Addresses, 5-6

Mapping Series One Plus References
to Target Addresses, 5-7

Mapping Series One References to
Target Addresses, 5-5

Mapping Series Three References to
Target Addresses, 5-9

Master-Slave Normal Sequence Flow
Charts, 6-6

Master-Slave Protocol, 6-1

Mating Connector for the
Communications Port, 4-2

Message Termination, 6-16

Message Transfers, 6-11

Modem Configuration Cable Diagrams,
4-8

Multidrop Configurations, 1-3

NAK, 6-2

Normal Response, Slave, 6-5

Normal Sequence Protocol Format, 6-3

Normal Sequence, Master, 6-5

Normal Sequence, Master-Slave, 6-3

Number of Bytes in Incomplete Last
Block, 6-14

Number of Complete Data Blocks to
Follow Header, 6-14

On/0Off Line Switch (DCU), 2-4, 2-10
On/0Off Line Switch (DCM), 3-4
On/0Off Line Switch (DCU), 2-4, 2-10
On/0Off Line Switch (DCM), 3-4

INDEX

-

Parity Selection (DCU), 2-6

Parity Selection (DCM), 3-7

Password for Series One Plus, 5-14,
5-15, 6-20

Point-to-Point Configuration, 1-2

Port Characteristics, 4-1

Power Cycle Conditions (DCU), 2-10

Power Cycle Conditions (DCM), 3-11

Power Supply Select Switch (DCU),
2-7

Power Supply Select Switch (DCM),

Power-Up Diagnostics, 4-12

Power-Up Mode Selection (DCU),
2-6, 2-10

Programmer Connector (DCU), 2-3

Read Data Blocks, Master or Slave,
6-10

Read from Target Timers and
Counters, 5-20, 5-21, 5-37

Read from Target Data Registers,
5-20, 5-26, 5-35

Read from Target 1/0, 5-20, 5-22,
5-40

Read from Target User Memory, 5-20,
5-24, 5-42

Read PC Type, 5-20, 5-44

Read Target Diagnostic Status
Words, 5-20, 5-49

Read Target Run/Program Mode,
5-20, 5-45

RS-422 Link Connector, 4-6

Scratch Pad, 5-4, 6-13, 6-19
SCREQ Command Examples, 5-20
Change Password, 5-20, 5-31
Check Program Error Code, 5-20,
5-32
Clear Target Diagnostic Status
Words, 5-20, 5-49
Command Target Run/Program mode,
5-20, 5-46
Logging-In with the Password,
5-20, 5-30
Read from Target Timers and
Counters, 5-20, 5-21, 5-37
Read PC Type, 5-20, 5-44
Read from Target Data Registers,
5-20, 5-26, 5-35
Read Target Diagnostic Status
Words, 5-20, 5-48
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