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For Your Safety

Product References

©OMRON, 1990

OMRON products are manufactured for use by qualified operators according
to proper procedures and only for the purposes stated in this manual. Thor-
oughly familiarize yourself with both the product and this manual before at-
tempting operation.

The following conventions are used to indicate warnings and important infor-
mation in this manual. Always heed the information provided with them:

DANGER! indicates information that, if not heeded, could result in loss of life
or serious injury.

Caution indicates information that, if not heeded, could result in minor injury
or damage to the product.

Note indicates important supplementary information and clarifications.

The names of OMRON products are capitalized in this manual. The word
“Unit” is capitalized when it refers to an OMRON product, regardiess of
whether “Unit” is part of the proper name of the product.

The letters “Ch” and “CH" appearing in some displays and on some OMRON
products represent the term “word”; “Wd” is also used in text as an abbrevia-
tion for “word.”

All rights reserved. No part of this publication may be reproduced, photocopied or recorded, stored
in a retrieval system or transmitted in any form or by any means mechanical, electronic, or other-
wise, without the prior written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. More-
over, because OMRON is constantly striving to improve its high—quality products, the information
contained in this manual is subject to change without notice. Every precaution has been taken in
the preparation of this manual; nevertheless, OMRON assumes no responsibility for errors or
omissions. Neither is any liability assumed for damages resuiting from the use of the information
contained in this publication.
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About this Manual...

This manual describes the features and operation of the S3200-NSU Network Service Unit. This Unit is
used to connect serial devices onto the SYSMAC Net optical fiber network. Other devices that may be
connected onto this network include C—series PCs and AT compatible computers.

Section 1 Hardware Description, introduces the SYSMAC Net LAN and describes how to setup the Net-
work Service Unit.

Section 2 Communication, explains protocol for LAN communication as well as the procedures for re-
ceiving and transmitting data.

Section 3 Memory Configuration, explains how the Unit's memory is allocated and accessed.
Section 4 Error Processing, describes error messages and how to respond to them.
Appendixes, a Glossary and an Index are located at the back of the manual.

Thoroughly familiarize yourself with this manual before operating the Network Service Unit.

X
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Hardware Description

Section 1

1-1 introduction

1-2 Product In

SYSMAC Net Description

Other SYSMAC Net
compatible products
include

This section introduces the Network Service Unit and the SYSMAC Net optical
fiber LAN (local area network). LED indicators and DIP switch settings are also
explained

troduction

The Network Service Unit is used to connect serial communication devices to
the SYSMAC Net LAN. The Unit converts between serial and optical signals
allowing a device such as a computer, robot, or bar code system, access to
other devices on the LAN. The Network Service Unit is available with two
RS-232C ports or one RS-232C and one RS-422 port. Synchronous or asyn-
chronous transmission may be selected at speeds from 1200 to 9600 baud.

The Network Service Unit can be used to convert between serial devices that
are communicating with different formats such as EBCDIC/JIS8 or with differ-
ent baud rates. For example, a serial device transmitting at 1200 baud to one
Network Service Unit can communicate to another Network Service Unit's se-
rial device at a different rate. Two serial devices connected to two different

Network Service Units do not need to have the same communication settings.

9600 bps | NSU $-3200 NSU | 1200 bps

L o

BUFFER

The Network Service Unit provides access to a high-speed optical fiber net-
work. The network uses token ring architecture. Up to 126 nodes may be con-
nected onto the network loop. This number may be increased by joining sepa-
rate network loops together via the use of Bridge Units. Transmission speed
between nodes is 2M bps, and the maximum distance of the network loop
without repeaters is 1 km.

The Network Support Board: Used for connecting AT-compatible computers.
This product is packaged with software impor-
tant for network maintenance. A separate board
is available for the FIT Unit.

The Line Server: Used for issuing and monitoring the network’s
token. The Line Server may also be set to func-
tion as a repeater where the distance of the net-
work needs to exceed 1 km.

The Net Link Unit: Used to connect C-series PCs.
The Bridge Unit: Allows nodes on separate network loops to com-
municate.
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A complete network may include any combination of these devices. The follow-
ing figure shows a possible system configuration using these components.

e Optical fiber
O "=
ﬁl <G Feeder line (wire)
PC-AT / Host computer
(2) SYSMAC NET[ B | _

et B (5) Network Service Unit

y (3) SYSMAC NET
Link Unit
® eeo
LINE SERVEE

(1) Line server

_______ = [

C-series PC

@ o060
LINE SERVEFE N

(1) Line server ~

-
M e e @

(5) Optical fiber cable

(3) SYSMAC NET
Link Unit

(2) SYSMAC NET
support board

C series PC

The Optical Fiber Cable used to connect the nodes together has two fibers.
The second fiber is used to provide a back loop path in the event of a break in
the cable or an error at a node. The Local Power Supply is an optional Unit
that allows communication to pass through a node even though its normal
power supply is turned OFF. This is called the Node Bypass function. Both the
back loop function and the Node Bypass function are features which ensure
that the SYSMAC Net LAN remains a reliable medium for communication.

For more information concerning these products, Refer to their respective Op-
eration Manuals or the SYSMAC Net System Manual.
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1-3  General Appearance and LED Indicators
The following diagram shows the Network Service Unit's front panel.

Lit when CPU  Lit when Turns power

1 2 3 4 is running power is on  ON or OFF
LAN CH1 CH2 MONITOR  cpy pc OWER
r Vi Vi Vo ' RUN POWER
V2NCDBCD RSSDRDCD RSSDRDCD 1 234 56738
00 0 0000 0000 00000000 o] (o]
| S3200 NSU |

LAN Monitor LEDs
LAN Monitor LEDs display LAN connection state.

V2 Lit when Local Power Supply is being used

NCD Lit when normal loop is operating

BCD Lit when back loop is operating

CH 1 Monitor LEDs

CH 1 Monitor LEDs monitor line signals.

RS, SD External device-to-NSU

RD,CD NSU-to-external device

CH 2 Monitor LEDs
CH 2 Monitor LEDs monitor line signals.

MONITOR LEDs
MONITOR LEDs display the status of the Serial ports.

LED 1 Blinks when serial port 1 is in use

LED 2 Blinks when indicates that serial port 2is in use

LEDs 3,4,5 Controlled by software programming

LED Number § Display Meaning

6 7

OFF | OFF | Normal

OFF |ON 1O error

ON OFF | General error

ON ON System error

The LED indicators also are used to display error status. if they are lit and their
status does not change, refer to Section 4 Troubleshooting, to determine what
is causing the error.
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The back of the Network Service Unit is used to connect cabling and access
DIP switches. It has the following appearance:

®

24 VDC
5A 24 VL

LG FG

®

® SW2 CH1 CH2 ®

||oooooooo|H \_11 H ./ H

RESET SWi1

SW SL1 SL2
lil=on)| i
)

o jefel\ | | ®
7
| ] VL |
1 2 3 4 5 6
1. Fuse: Slow-blow 5 A fuse.
2. Terminal block: Ground the FG terminal at a resistance of less

than 100 Q to prevent electric shock.

Ground the LG terminal at a resistance of less than
100 Q to improve noise immunity or prevent elec-
tric shock.

3. RESET switch: Resets the CPU when pressed

4. SW1: General-purpose input switches (down is ON)

5. Node No. SW: Used to set the NSU node number (OAH to 7EH
hexadecimal)

6. SL1, SL2: Used for Optical Fiber Cable connections (Each
has normal and back loop paths for sending and
receiving data. These are abbreviated NSD, NRD,
BSD, and BRD.)

7. CN2: Local Power Supply Connector. Used when Local

Power Supply Unit is used to provide Node Bypass
feature.

1-4  DIP Switch Settings

On the Network Service Unit’s back panel are two banks of DIP switches. The
pin are in the ON position when they are down.

1-4-1  SW1

Pins 1 and 2 set the Unit’s baud rate. The following table shows pin settings
for each baud rate.

Pin Number Baud Rate (bps)
1 2
OFF OFF 1200
ON OFF 2400
OFF ON 4800
ON ON 9600

Pin 3 is used to select either EBCDIC (ON) or JIS8 (OFF).

Pin 4 initializes the Unit’s settings. Set this pin to ON to initialize.
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1-4-2 SW2

Determines the type of handshaking used with the serial device(s).

Pins 1 through 4 are used for CH1.

Pins 5 through 8 are used for CH2.

Most devices use asynchronous communication, so set the pins accordingly.

The ST1 and ST2 signals, are Send Timing signals. The RT is a Receive Tim-
ing signal. When a modem will be connected to the Unit set ST1 to ON. The
software will provide all necessary information for ST and RT signals.

When a modem is hot used, as when a device is connected locally, the ST and
RT signals are provided by the Network Service Unit. Therefore, in this situ-
ation §T2 and RT should be set to ON.

Pin | Channel ON OFF
1 1 Synch. Asynch.
2 1 ST2 STH
3 1 RT1 enabled | RT1 disabled
4 1 Not used -
5 2 Synch. Asynch.
6 2 ST2 ST1
7 2 RT1 enabled | RT1 disabled
8 2 Not used -

1-5 Node Number Setting

Each device on the network needs to have a unique node number set so that it
can receive data. The node number is set using the rotary DIP switches on the
Unit's back panel. Hexadecimal notation is used to select one of the 126 valid
numbers OAH through 7EH. The left switch sets the left-most digit while the
right switch sets the digit to the right. The following diagram is an example
showing the node address set fo 01H:

RSW1 RSW2
Left digit Right digit
1889 1889
‘:a Is ‘o@ o
< O |« (&4
@ ole &
s e

After setting this address, record it so that no other nodes wiil be set to the
same address.

The network address is set to 0 when the Unit is shipped from the factory.
When only one network loop will be established, this network address is fine.
When two or more network loops will be connected with Bridges, then a unique
network address must be established for each loop. When the Network Serv-
ice Unit will be added to a network other than the loop addressed 0, it must be
initially set up on loop 0 and then have it’s network addressed changed by is-
suing a command from an NSB equipped computer. There is no provision for
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setting a Network Service Unit's network address with hardware switches. Ref-
erence the Network Support Board Operation Manual or the SYSMAC Net
Overview for details on setting addresses with software.

1-6 Internal Settings

If the top cover is removed from the Network Service Unit, several more set-
tings can be made. These are normally not changed once the Unit has been

shipped from the factory.
Front Panel
[ ]
Internal PKG
(BS RAM)J1 [j
(ROM00) d
(ROM 08) &
— 6 5 4
Power Supply D D D 3 EZ [: =]
7]
- w—
9 [
o] mu]
13[] s SWi
12053 T
~
l I
3 2 1 6 4 5

1. SP11, 12, 13: Power supply jumpers

SP11:

SP1i2:

SP13:

Note

Pin for power supply to SL1 (shorted when using upstream optical
module).

Pin for power supply to SL2 (shorted when using downstream optical
module).

Pin for power supply to RS-422 interface (shorted when using twisted
pair cabling instead of SYSMAC Net's optical fiber cabling).

Short only those pins corresponding to equipment being used with the
Unit. For example, if using both the upstream and downstream optic
modules, SP11 and SP12 should be shorted, but not SP13.

2. SP7, 8,9, 10: Transmission Path Selection jumpers.

SP7:
SP8:
SP9:
SP10:

Normal Send Data (NSD).
Back Receive Data (BRD).
Back Send Data (BSD).
Normal Receive Data (NRD).

The three terminals on each switch, from right to left, are labeled 2, C, and 1
respectively. When using Optical Fiber Cable, 1 is shorted to C; when using
twisted pair cabling instead of SYSMAC Net’s optical fiber cabling, C is shorted
to 2. If using the Network Service Unit for a non-SYSMAC Net application re-
quiring twisted pair cabling, be sure to change the jumpers in section (1) also.
Normally however, all four of these should have jumpers between 1 and C.

3. SP4,5,6: Message Length and Receive Buffer Count jumpers.
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The following table shows how these three switches are used to vary the maxi-
mum buffer size and number of buffers. For SYSMAC Net applications mes-
sage size should be set to 2K bytes and 15 buffers. Pins SP4 and 5 should be
shorted.

Pin Name
SP4 | SP5 | SP6 | Max Message Receive Buffer
Length Count
o o o 2048 bytes 3 messages
] o o 2048 bytes 7 messages
s s o 2048 bytes 16 messages
o o s 4096 bytes 3 messages
s o s 4096 bytes 7 messages
s: shorted
0:0open

4. SP2, 3: Receive Data Timing Adjustment jumper.
SP2: normal use; SP3: back use normally shorted with 1.
5. SP1: Battery Back-up SRAM Setting Pin.

When C and 8K are shorted, SRAM is 8K bytes. When C and 2K are shorted,
SRAM is 2K bytes

6. SW1: Switch for opening and closing Power Output to Line Connector.

7. 1:Ch 1, 1 pin FG, ON/OFF

: Ch 1, 12 V output, ON/OFF
:Ch 1, -12 V output, ON/OFF
: Ch 1, 5V output, ON/OFF
:Ch 2, 1 pin FG, ON/OFF
:Ch 2, 12 V output, ON/OFF
: Ch 2,-12 V output, ON/OFF
: Ch 2,5V output, ON/OFF

The 5 V output can handle up to about 300 mA per channel. The 12 V and -12
V output gives a total of about 100 mA per channel. Normally, only pin 1 for
the frame ground should be shorted, while others open (OFF).

W ~NOOTh WN -
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1-7 Connecting the Network Service Unit

The Network Service Unit may be connected to either one or two serial de-
vices and onto the SYSMAC Net LAN. This section explains how to make
these connections.

If a SYSMAC Net LAN is being assembled for the first time, and not simply
adding the Network Service Unit to an existing LAN, refer to the SYSMAC Net
System manual for assembly details. It is suggested that assembly of the net-
work loop begin with the Line Server Unit. Each additional Unit is then added
sequentially after verifying proper network transmission status. Troubleshoot-
ing is decreased significantly. If adding the Network Service Unit o an existing
network loop, follow instructions below.

All SYSMAC Net devices have two optical fiber ports, one iabeled SL1 and the
other labeled SL2. SL1 from an adjacent node should be connected to SL.2 of
this Unit. Likewise, SL1 of this Unit should be connected onto SL2 of an adja-
cent node. If SL1 from a node is connected directly to SL1 of another node,
then errors will occur. This is a common mistake.

The Network Service Unit can use either its own power supply or the Local
Power Supply Unit. The Local Power Supply is an option that allows this node
to be powered OFF without disrupting the normal path of data through this net-
work node. When using a Local Power Supply, refer 1o the following diagram.

(Diode) (DC-DC converter)
5V (To loop
+o @ +IN OUT+ | —® communication
section)
- o
[ Sswssv S
Sensor diode (Floating)
Local @
Power
Supply :I (Short)

L——-> (Internal circuit schematic)

Power is supplied to the Unit preferentially from the Local Power Supply Unit,
but if this fails, then the Unit’s own power supply will supply power.
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Cable Construction
The two DB-25 ports on the back panel allow serial devices to be connected to

the Network Service Unit. The following table shows pin assignments.

Pin | Signal Signal Signal Notes
Abbrev. Name Direction

7 SG Signal ground <> Reference level for data signals

2 SD Transmitted data} >--> Serial bit stream sent to Unit

3 RD Receiveddata | <--< Serial bit stream received by the DTE
from the Unit

4 RS Request to send | >--> -

5 CS Clear to send << High level indicates the Unit is ready to
accept data from the DTE

6 DR Dataset Ready | <-—-< Software dependant

20 ER Equipmetready | >--> Hardware-wise usually I

8 CD Carrier detect << Software dependant

15 ST2 Send timing 2 <-< When communications control device di-
[)(ilc‘t'{]yeagjtgﬁhed, ST2 and RT are provided

17 RT Receive timing | << -

24 ST1 Send timing 1 Modem RT | Used when modem connected

9 V1 12V << Selected by internal (about 50 mA)

10 V2 -12V <--< Selected by internal (about 50 mA)

18 V3 5V <--< (About 300 mA)

25 RT1 Receive timing !od:m sT2 | Used when modem connected

The foilowing diagrams are examples of how a cable should be assembled if
the Unit is connected to DTE (data terminal equipment) or a modem.

DTE NSU MODEM NSU

SD
RD
RS
CS
DR
SG
CD
ST2
RT
ER

Used to set ST2 Used to set ST2

10
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Communication Section 2

introduction

This section will discuss the setting of protocols required for data transmission.
Also discussed here are the commands that can be issued to the Network
Service Unit from a computer on the SYSMAC Net network.

2-1 Data Protocol and Settings

The Network Service Unit communicates in accordance with the ISO model of
OSl as shown in the following diagram:

1

RS-232C and/or RS-42
Driver Protocol Handler

Transport Layer § TCP | UDP (datagram services)| DIAG

Network Layer IP (Internet Protocol)

Datalink Layer

Physical Layer

Layers in the NSU

When communicating with other nodes on the SYSMAC Net, standard
datagram communication is used. Datagrams are 2K-byte packets of informa-
tion passed between nodes of the network loop composed of a header and
data. The address of the destination is included in the header of each packet.
The packet will then be received by the proper node. The 2000-byte data por-
tion of the datagram may be in either ASCII or binary. Datagrams have the
advantage of being largely independent of the network connection protocol or
speed of the node. The disadvantage is that even if the data is not received for
some reason, the sending node has no way of knowing this. For more informa-
tion, refer to the SYSMAC Net System Manual.

The Unit permits communication between many kinds of serial devices and
SYSMAC Net nodes, but transmission protocol must be set before transmis-
sion.

Transmission protocols include asynchronous (HDLC/SDLC) and synchronous
(1200, 2400, 4800, 9600 bps). The specifics of the data format differ depend-
ing on the protocol, but as a general rule a request portion and data is sent
Through the network when transmitting, and an answer portion and data from
the network is received.

Timing Notes

A computer equipped with a Network Support Board can communicate with a

- serial device connected to the Network Service Unit. Communication from the
computer to the Network Service Unit can cross network bridges. Time re-
quired for a message to be sent from a computer, across a network Bridge, to
the Network Service Unit's serial device is determined as follows: A 2K-byte
message from the computer to the Bridge requires 8 ms. Crossing the Bridge
from LAN1 to LAN2 requires 20 ms, and this time does not vary with the size
of the message. From the Bridge to the Network Service Unit then takes an-
other 8 ms. It takes 10 ms to convert the signal to serial code. Transmission
time from the Network Service Unit to the serial device is then dependent on
the baud rate chosen. A 2K-byte message at 9600 baud requires about 2 sec-
onds across a Bridge.

12
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DMA (direct memory access) is used to direct messages through the Unit. Se-
rial communication is generally the slowest part of SYSMAC Net transfers. It is
best to send a few messages, wait for a response, and repeat this process un-
til finished transmitting. The Unit's SYSMAC Net side has 1 send buffer and 15
receive buffers, and messages are processed one at a time. On the serial port
side, messages are transferred in 8-byte units.

2-1-1  General Settings

Parameters

An asynchronous/no-protocol setting uses start and stop bits to determine
where characters start and stop. A “character” could be a letter, space, digit, or
other symbot used to represent data. This asynchronous/no-protocol setting is
typically used between PCs and low-speed printers, between two PCs, or in
some cases between a host and its terminals. When using the “no-protocol”
setting, delimiter characters, such as carriage return, must be defined to indi-
cate the boundary between strings or lines.

The Network Service Unit accepts seven commands, and has a function simi-
lar to DGIOX on the Network Support Board software. SET is used to establish
settings for the communication parameters used at the Unit. It has the follow-
ing format:

Format: SE[t] parameter 1 parameter 2

Parameter 1

F: flow control

N: port name

R: communications mode

S: speed

I initialization

L: number of bits, parity, stop bits

T: monitor timer

H: device output delimiter

C: device input delimiter

parameter 2

S= 9600: Speed

L= 8N1: Number of bits, parity,stop bits
F= X: Flow control

N= SUMO02 00001101: Port name and address
R= I: Communications mode
T= 60: Monitor timer

H= CR: Device input delimiter
C= 2F: Device output delimiter

13
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Setting Flow Control

Change Port Name

14

For more information concerning SHOW command refer to Section 2-1-3 The
SHOW Command. Other available commands are shown in the following dia-
gram:

Command| Abbr. Function

Mail M Transmit data

Show SH View this node's parameters

Set SE Set this node's paramerters

Quit Q Enter idle mode

? ? Help

Examine E Query any name’s address
Diagnostic | D Diagnose nodes attached to the loop

The following examples show settings for establishing protocol on the Network
Service Unit. When the CRT from which these commands are being sent dis-
plays a > prompt, this indicates that the Network Service Unit is in the receiv-
ing state. When the * shows, this indicates that the Unit is in a transmitting or
idle state. (When the Unit is set to the full-duplex mode instead of the half-du-
plex mode, then no prompt appears.)

The Unit will not transmit while it is receiving, so the * works for both states.
This ensures that the display of the device will not be corrupted by data com-
ing in over the network. For more information concerning the transmitting and
receive states, refer to Section 2-1-2 Half-duplex or Full-Duplex Settings.

Examples of using SET to establish communication protocol follow.

This determines if XON/XOFF or a delay between transmissions is used. With
XON/XOFF flow control, the characters XON (11H) and XOFF (13H) are used
to indicate ability and inability to receive, respectively. In this case, those char-
acters are NOT sent to the destination.

It is also possible to specify a delay between transmissions as a means of flow
control. This delay value, which is part of the configuration information held in
RAM, can range from 0 to 5 minutes. More about these flow control commands
can be found in Section 2-1-4 Flow Control.

>SET F X
*OK

>

Names are assigned to each of the Unit's two serial ports using SET. Names
are composed of up to eight characters with the first character being a letter.
The same name may be given to different ports.

>SET N SUMO03
*OK
>N

For information on setting the port’s addresses, refer to Section 2-1-5 Names
and Addresses.
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Set Communications
Mode

The communication mode may be set to either half-duplex (I, for interactive) or
full-duplex (N). For more information refer to Section 2-1-2 Half-duplex or Full-
Duplex Settings.

>SETRN
*OK

>
When the parameters are in error, the following is displayed:

>SET BAD INFO
*PARAMETER ERROR
>

Note The L and S commands do not take effect until reset or next power-up.
By setting parameter 1 to |, the system can be re-initialized.

>SET |

2-1-2  Half-duplex or Full-Duplex Settings

Half-duplex Mode

The Network Service Unit can be attached to interactive devices like terminals,
or full-duplex devices such as host computers. Modems are generally full-du-
plex. The SET command is used here to specify which of these two transmis-
sion modes is to be used. The R command of the second SET parameter
specifies whether a half-duplex or full-duplex mode will be used.

in this mode, input from the device is echoed back. An echo is a feature that
causes characters entered at a keyboard to be displayed locally on your
screen.

NSU DEVICE
- A
I—> A ——

The transmit and receive states for the Unit are indicated by a > or * prompt.
Transition between the two states are shown below.

Power ON

Y

Idle State

Input .
from Quit command or

Device

v timeout

Receiving
State

In the receive state, the prompt “>" is output by the NSU. In this state the Unit
will respond to commands issued to it by other network devices. For instance,
the user might enter the command:

>M 00001002 SEND-DATAQ01

15
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The input is echoed back to the terminal from which it was issued.
>Q

This command puts the NSU back into the idle state. The following message
shows data coming in from the NSU:

*M 00000101 RECEIVE-DATAQ001

Full-Duplex Mode
Input from the device is not echoed in this mode. The following diagram shows
the Network Service Unit and serial device communicating in full-duplex.

NSU DEVICE
g ABCD

l_‘» XYZ——3

2-1-3 The SHOW Command

SHOW is used to view the parameters currently set on the Network Service
Unit. When issuing this command from a computer on the network, type SH
after the > prompt. For example:

>SH

*8=9600: Speed

*L=8N1: Number of bits, parity, stop bits

*F=X: Flow control

*N=SUMO02 00001101: Port name and address
*R=I: Communications mode

*T=60: Monitor timer

*H=CR: Device input delimiter

*C=2F: Device output delimiter

These commands are further explained below:

1.  Speed
One of the values 1200, 2400, 4800 and 9600 is displayed.

2. Number of Bits, Parity, Stop Bits
Number of bits is 7 or 8; Parity is E for even, O for odd, or N for none;
and stop bits is 1 or 2.

3. Flow Control
X for XON/XOFF flow control, or N for no flow control.

4. Port Name and Address
The port’s name is displayed as a character string, and its address as an
8-digit number.

5. Communication Mode
| for interactive, or N for full-duplex.

6. Monitor Timer
When in receive mode, if no input is received for the number of seconds
specified by this option, then the system automatically will revert {o idle
mode. The maximum setting is 32,767 seconds.

16
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7. Device Output Delimiter
Specifies the code treated as a delimiter for purposes of transmission to
the device.
CR: carriage return
LF: line feed
CL: .carriage return and line feed
LC: line feed and carriage return
8. Device Input Delimiter
Gives the character which acts as delimiter for information transmitted
from the device to the Network Service Unit. When two characters are
specified, the first is thrown away whenever it occurs; then if the next
character input from the device matches the second, it is considered to be
the end of the line.
2-1-4  Flow Control

2-1-5

Networks are often established with serial devices connected to two Network
Service Units. The Network Service Unit provides the ability to communicate
between devices using different flow control, speeds, and coding. This is ac-
complished by a buffer internal to the Network Service Unit. This function is
limited by the size of the buffer, but in principle this means the sender can ig-
nore the flow control settings of the destination serial device.

NSU _’_J |_L NSU
Serial Delay between Serial

device 1 XON/XOFF S3200 transmissions

~L| l_,— D device 2

Names and Addresses

Names and addresses are assigned to the Network Support Unit’s ports. The
name is specified with the SET command. The address is determined by the
Net Service Unit’s node address and port address.

Names are composed of up to eight characters, and the first must be a letter.
Examples include: NSUO1, TTY100, or JEAN.

Addresses are 8-digit numbers unique within a given network. The 8 digits are
composed of the network, node and port numbers as shown below.

X XXX XX (Decimal number)
)

Port address
Node address
Network address

e

e - - ey

An address can be any decimal number from 00 to 99. The Unit is set at the
factory to network 00. Settings must be initially made from within the Unit's
own network, but can then be changed from a computer located on another
network loop. Sending data to other networks via a bridge requires a routing
table. Settings for the Network Service Unit are stored in SRAM, so they are
saved even after power has been turned OFF. For more information on routing
tables, refer to the SYSMAC Net System Manual.

The node address is set by the rotary DIP switches on the back of the Unit.
The port address is always 01 or 02.
Examples:

00010001 Network 00, node 0100, port 01
00000502 Network 00, node 0005, port 02

17



Communication Section 2

2-2 The MAIL Command

This command is used to send data to a specified network address. There is
no confirmation of the transmission with this command. Its format is as follows:

M[ail] parameter 1 parameter 2

Parameters
parameter 1: address; destination address
parameter 2: data; data to transmit (up to 2000 bytes)

For example, inputting >“M 00000102 HELLO!” would send the message
HELLO! to the destination with network address 00, node address 1, and port
address 2.

If the parameters are specified incorrectly, the following error message is dis-
played: *PARAMETER ERROR

in idle state (as indicated by the *), data received over the network will be sent
from the Network Service Unit to the device:

*M 00001301 WILLKOMMEN

The message WILLKOMMEN has been received from the station with network
address 00, node address 13, and port address 1.

2-3 The QUIT Command

This command is used to quit the receiving mode, indicated by the > prompt,
and enter the idle/receive mode, indicated by the *. The Q command has no
parameters.

The half-duplex mode enters the receiving mode whenever there is an input,
and it then displays the > prompt. However, in full-duplex mode no prompt is
sent and consequently, this command is not applicable in the full-duplex mode.

An example of the command: >Q.

2-4 The EXAMINE Command

This command is used to query the address of some node based on its node
address. Its format is as follows:

E[xamine] parameter
Parameters
parameter: name
For example, inputting >"E SUMO01” would return this message:
*N=SUM01 00000101

This indicates that the address of the node named SUMO01 is on network ad-
dress 00, node address 0001, and on port 01. If multiple nodes on the loop
have the same name, only the address of the first one found will be displayed.

When EXAMINE has been accepted in full-duplex mode, no additional EXAM-
INE commands can be accepted until the first is complete. If other commands
are given they will be ignored.

2-5 The HELP Command

This command is used to display a list of commands available to the Network
Service Unit. The format of the Help command is *?”. There are no parameters
with this command.

18
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2-6 The DIAG Command

Parameters

Status Read

This command is used to diagnose other network nodes with one of three
tests. These tests are;

1. status read.
2. memory read.
3. echo back.

The command works by sending the desired test to a specified node. TheNet-
work Service Unit should then be returned to the idle (*) mode. The response
to the diagnostic request is then returned. "LOOP ERROR” will be displayed if
the network cannot transmit the data.

The format of this command is as follows:

Dliagnostic] parameter 1, parameter 2, data

Parameter 1:

Address of node to be diagnosed.
Parameter 2:

DIAG subcommand as follows:

01: status read request
03: memory read request
05: echo back request

Data: (when parameter 2 is a:)
status read request: none

memory dump request: segment, address offset, number of bytes; format is
hexadecimal; number of bytes less than 100H (256)

echo back request: data to be echoed (up to 2000 bytes)

memory write request: segment, address offset, number of bytes, and data to
write,where number of bytes must be less than 100H
(256)

Assume we want to perform a status read to address 00000100. The com-
mand is input with the address and the code for this test, 01.

command: >D 00000100 01
response: *D 00000100 02 XX.00.02 ---

The “02” shows the response to the status read. “XX" is the return status. Next
comes 50 bytes of status information displayed in hex.

19
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Memory Read

Echo Back

20

The return status is represented for all diagnostic tests with the foliowing val-

ues:

00........ Normal

01........ Node address error
02........ Invalid command
03........ Maintenance read error
04....... Status read error
05........ Memory write error

Assume we want to read 10H bytes of memory at segment 0020H, offset
0010H from node address 00000100. The following is input:

command: >D 00000100 03 0020.0010.0010
response: *D 00000100 04 XX.0020.0010.0010.05.A3.FO0...

The 04 is the response to the memory read. The XX is the return status. Nexi
comes the segment, offset, and number of bytes requested, followed by the
data itself.

The segment, offset, and number of bytes are all given as 4-digit hexadecimal
values. The maximum number of bytes that may be read is 100H, or 256.

The following session shows an echo back request issued to node ad-
dress00000100:

>D 00000100 05 ABCDEF
*D 00000100 06 ABCDEF

The 06 represents the response to the echo back request. The information fol-
lowing is the echoed back data.
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Introduction

This section will explain how the Network Service Unit's memory is allocated
and accessed. The internal operations of the Unit will be explained.

3-1  Memory Map Overview

Operation Architecture

22

The Network Service Unit's available memory is divided into nine areas. Each
of these areas is shown below with their hexadecimal addresses:

Address Description

000000 through OOFFFF ROM 64k bytes, 32 kW (270256 x 2, 32K bytes x 2)

010001 through O10FFF Battery back-up RAM 2K bytes

020001 through 020007 Optical LAN

030001 through 030007 1/O LSI, 8255

040001 through 040007 Timer LSI, MSM 82C53 - 5GS 2 s, 131 ms pulse max.
. 1:same

2: input clock, 31.25 kHz
32 Us pulses, 2.1-second pulses max.

0D0000 through ODOO1F CCU2 - R6 856 1P High-speed CH - DMA operation only

OE0000 through OEOO1F CCU1 - R6 8561P High-speed CH - DMA operation only

OF0000 through OF0OFF DMACLSI - HD68450
rous CH 0: optical LAN receiving

CH 1: optical LAN sending
CH 2: CCU1 receiving
CH 3: CCU1 sending

100000 through 17FFFF DRAM 512K bytes, 256 kW

The operation of the Unit is managed by an 8 MHz Motorola 68000 chip. Three
types of memory are available:

1. EPROM 64K bytes (Two 270256 chips),
2. SRAM 2K bytes (battery backed-up)
3. DRAM 512K bytes

Direct memory access (DMA) is available for communication passing through
the Unit’s channel 1 serial port. The second serial port does not have DMA
access. The DMA controller™™ manages 4 channels:

1. Channel 0=LAN receiving
2. Channel 2=CCU1 receiving
3. Channel 1=LAN sending

4. Channel 3=CCU1 sending

There are three timers operating in the Unit via use of an i8255 timer. Timers 0
and 1 have an input clock frequency of 0.5 MHz, yielding 2 ms pulses. Timer 2
is used as the watchdog™* timer. Timer 2 has an frequency of 31.25 kHz, yield-
ing 32 ms pulses. It is normally reset every 1 second, but may be adjusted to
be reset every 2 seconds.

Finally, there is a second i8255 chip responsible for 170 which the user may
determine. Pin 4 of SW1 and LED indicator 8 are used for this purpose. This
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switch could be used as follows: When power is turned ON, if the switch is ON,
increment data would be written into a particular area of RAM. Normally, with
the switch OFF, that area would be checked to make sure the data was cor-
rect. If the data is not correct, one of the general-purpose LEDs would light.
The responsibility for ensuring correct operation of the SRAM lies with the soft-
ware. These components work together to manage operation as indicated in
the following diagram:

upstr
Power pstream
CcPU Power
6800 Supply %D
I N
- [\BSD
EPROM Optical LAN 5 { > B
64K bytes Interface b b
NSD
L
SRAM DMA
Battery back-up Controller E&D
2K bytes HD 68450 I N\
downstream
DRAM CCuUt e )
512 K byt R68651 [ B>
s RS-232C 2CH
Level
Tiemer ccu2 Lo | CONverter
18253 RB8651 p— P 2CH
8MHz - G/P 110
clock o 18255 G/P Switch 4

5VDC - -

24 VDC

Note that both the optical LAN interface and serial channel one have direct
access to DMA.

3-2 Memory Map Details

information is processed by the CPU in a hierarchy. Different pieces of hard-
ware have different CPU interrupt levels to access the CPU. In the chart be-
low, hardware priority 1 is defined to have the highest priority.

Interrupt | Hardware Description
Level Priority
Level 7 1 Timers 1 & 2 are used as general purpose, watchdog timers. In
normal processing reset every 1 second, but can set to a maxi-
mum of 2 s.
Level 6 5 Same as above.
Level 5 4 Timer 0. Input clock of 0.5 MHz, maximum internal is 130 ms.
Level 4 6 Interrupt from optical LAN is finished
Level 3 3 Interrupt from CCU2
Level 2 2 Interrupt from CCUA1
Level 1 7 Interrupt from DMA controller
Level O - No interrupt

Levels 4, 5, 6 and 7 use automatic CPU-internal vectoring, while levels 1, 2
and 3 require each LS8! to generate the interrupt vector.
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3-2-1  G/P I/0O Word and Bit Assignments

The general purpose I/O circuit is managed by an i8255. The eight bits of the
four odd words between 030001 and 030007 are assigned as shown in the
diagram on the following page.

Address | Reaswrte| D7 | D6 | D51 D4 | D3| D2| D1 | DO Notes
{RD) (WR)| SDROJ A6 | A5 ] A4 | A3| A2 | A1 | AO )
(Optical LAN Interfacuse Use)

030001 | Read ‘ - .
(Board A logically inverted input)

Input) Optical LAN Self Node Address
Transmitting DMA Request Bit

030003 Read | 4 | 3 I V2 l 2 | B1 I B2 | INS | 1 | (Optical LAN Intertace Use)

(Board B :g?ﬁ?gy \i;lzveﬂed input except
Input) Up- Down- Insert '
stream stream  Bit
Local Back- Bacbg-
power _:ggp- looping
supply
ON
_l l—_— Back panel SW1 G/P Input
18> (ON=0 OFF = 1)
l 5
General-purpose Switch Input
?SOO%SC Wit 8| 7| 6 5I 4 I 3 2 I 1 Fvg)nlpaneILEDs {ON=1. OFF
oar rite =
Input)
030007 Control Word
(Control | Write D7 Deé D5 D4 D3 D2 D1 Do
Output) tfolofl 1lo] o] 1]o

L1

Group B Control

Bpoard C 0 | Output
(low order)
PCO-PC3 1| Input

§
Board B 0 | Output
1| Input
Mode . 0 | Mode O
Selection 1 | Mode 1

Group A Control

Bpoard C 0 | Output
(low order)
PCO-PC3 1| input

0 | Output
Board A P
1| Input
00| Mode 0
Mode
Selection 01 Mode 1
0x | Mode 2
o | B
Function set/reset
Control 1 | Mode

selaction
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3-2-2 Timer Word and Bit Assignments

The two general purpose timers and the watchdog timer are managed by an
i8255. Timers 0 and 1 are general purpose timers. These timers use words
040001 and 040003 respectively.

Timer 2 is the watchdog timer, with the non-maskable interrupt. This timer oc-

cupies word 040005.

Word 040007 is responsible for timer control. Its eight bits are allocated as
- shown in the following diagram.

D7 De D5 D4 D3 D2 Dt DO
SC1|SCO|RL1|RLO} M2} M1 | Mo |BCO
L1 L1 1 |

BCD

0 | Binary count (16 digits)
1 BCD count (4 digits)
M21 M1] MO

01010 |ModeO
0071 1| Modei

X 1 0 | Mode 2

x| 111 | Mode3

1 0 0 | Mode 4
110 ] 1 | Mode4
RL1}RL2

0 | 0 | Countliatch operation
0 | 1 |LSBread/load

1| 0 | MSBread/load

1 1 | LSB/MSB read/load
SC1{SC2

0 | O [ Counter#0

0 | 1 ] Counter #1

1 1 0 ] Counter #2

1 1 | See note

The diagram indicates that modes other than 0 are possible, but the Unit uses

only mode 0 and its level interrupts described in Section 3-2 Memory Map De-
tails.

25
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3-2-3 DMA Word and Bit Assignments

The DMA controller manages address 0F0000 through OFOQFF. It has an inter-
rupt level of 1.

Control is managed by the Motorola HD88450 chip, with registers assigned as
described below:

READ | Word Regi- | Add- Regi- | Add- Regi- | Add- Regi- | Add-
WRI Length ster ress ster ress ster ress ster ress

RW | 1BYTE CSRO | FOO00 | CSRt | FO040 | CSR2 | FO080 | CSR3 | FooCO

R 1BYTE CERO | FOOO1 | CER1 | FOO41 | CER2 | FO0O81 | CER3 | FoOC1

R/W | 1BYTE DCRO | F0004 | DCR1 | FOO44 [ DCR2 | F0084 | DCR3 |} FOOC4

RW | 1BYTE OCRO | FOO05 | OCR1 | FO045 | OCR2 | FO085 | OCR3 | FOOCS

RW |1BYTE |SCRO | FO006 | SCR1 | FO046 | SCR2 | FO086 | SCR3 | FooCs

RW | 1BYTE CCRO | FOOO7 | CCR1 [ FO047 | CCR2 | FO087 | CCR3 | FOOC7

RW |1 WORD | MTCO | FOOOA | MTC1 | FOO4A | MTC2 | FOOBA | MTC3 | FOOCA

RW | 2WORD | MARO | FOOOC | MAR1 | FOO4C | MAR2 | FOO8C | MAR3 | FOOCC

RW [2WORD | DARO | FOO14 | DARt | FOO54 | DAR2 | FO094 | DAR3 | FOOD4

RW |1WORD | BTCO | FOO1A | BTC1 | FOO5A | BTC2 | FOOSA | BTC3 | FOODA

R/W | 2WORD | BARO | FOO1C|BAR1 | FOO5C | BAR2 | F009C | BAR3 | FoODC

RW | 1BYTE NIVO | Fo025 | NIV1 | FO065 | NIV2 | FOOAS | NIV3 | FOOE5S

RW | 1BYTE EIVO | F0027 | EIV1 FO067 | EIV2 | FOOA7 | EIV3 | FOOE7

RW [ 1BYTE CPRO | F002D | CPR1 | FO06D | CPR2 | FOOAD | CPR3 | FOOED

RW | 1BYTE MFCO | FO029 { MFC1 | FO069 | MFC2 | FOOA9 | MFC3 | FOOE9

RW |1BYTE DFCO | FO031 | DFC1 | FOO71 | DFC2 | FOOB1 | DFC3 | FOOF1

RW | 1BYTE BFCO | FO039 | BFC1 | FOO79 | BFC2 | FOOB9 | BFC3 | FOOF9

RW | 1BYTE GCRO | FOOFF | -- - - - - -

3-2-4 CCU Word and Bit Assignments

The two CCU chips, Motorola 68561Ps, manage input from the Unit’s serial
ports. The chip managing the first serial port, CCU1, uses addresses 030000
through OEOO1F. It has an interrupt level of 2. Data has access to DMA
through this port.

The chip managing the second serial port, CCU2, uses addresses 0D0000
through 0DOO1F. It has an interrupt level of 3. DMA access is not available for
data entering through this port.
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Both received and transmitted data is handled on a first-in first-out (FIFO) ba-
sis. The following diagram shows MPCC register bit assignments.

HEX R .
ADDH Address Lines Bit Number
A4 | A3 | A2 | A1 716115 4 2 1 0
RDA|EOF |o ¢/ |FRE-|ROV-|RA/B | RID-
0010 01010 PERARR |RN LE
otlolololo RDS | DON [PSY | STR |2AD |[RAB |RR-
REN |EEN INEN | sYN |cMmP | TEN {ES
021 0 0 0 1 Received Data (RxFIFO)
0410 0 1 0 Receiver Interrupt Vector Nurmber (RIVN)
o5 | o 0 1 0 RDA |EOF |-  |cPEfFRE-|ROV-|RAB]--
g e RR IHRRIERANIE IE
061010 1 1 1 1 1 1 1 1 1
071010 1 1 1 1 1 1 1 1 1
og8 !l 0 1 olo mRITFc ] 0 | 0 TUN-{TFE-| 0O
A RN {RR
ool o 1 olo TEN |TDS | TICS | THW | TLA- | TS- | TABT] TRES
REN ST |YN
OA| O 1 0 1 Transmitted Data (TxFIFO)
oc| o 1 1 0 Transmitter Interrupt Vector Number (TIVN)
oDl O 1 1 0 TOR-{TFC |- TUN- I TFE- [--
A E} E RN IE| RR IE]
OE| O 1 1 1 1 1 1 1 1 1 1
OF | 0O 1 1 1 1 1 1 1 1 1 1
0] 1 0 0 0 CTS |DSR |DCD JCTS |DSR {DCD | O 0
vy vy vy
111 1 olo]o RTS [DTR |-- EC- | TEST|NRZI
Lvi| Ly HO
12 ] 1 0 0 1 X X X X X X X
131 1 0 0 1 X X X X X X X
14 1 0 1 0 Serial Interrupt Vector Number (SIVN)
15| 1 0 1 0 CTS |DSR |DCD |-- .
== I =
161 1 0 1 1 1 1 1 1 1 1 1
17 ) 1 0 1 1 1 1 1 1 1 1 1
CTL- | ADD-
18] 1 1 0]o Ex |Ex
191 1 1 olo WD/ | Stop Bit CHAR LEN | PROTOCOL SEL
SEL SEL
BYT |SB2 {SB1 |cL2 |cL1 |Ps3 |PS2 |PS1
1A ] 1 1 0 1 BOP Address/BSC & COP Pad
1B 1 1 0 1 BOP Address/BSC & COP SYN
1C | 1 1 1 0 Baud Rate Divider (LSH)
iD] 1 1 1 0 Baud Rate Divider (MSH)
1E | 1 1 1 1 PSC |TCL- {PCL JCLK SEL
DV{ko | KIN
cK2 [cKi1
1F 1 1 1 1 1 PAR-{ODD |- CTL |CRC |CRC  SEL
EN | PAR PRE
CRC
CR2 [CR1

Receiver Status
Register Status
Receiver Control
Register {RCR})
Receiver DAta
Register (RCR)

Receiver Interrupt Vector
Number Register
RIVNR)

eceiver Interrupt Enable
Register (RIER)

(null)

{nutl)

Transmitter Data Register
(TSR}

Transmitter Control Reg-
ister (TCR)

Transmitter Data Register
(TDR)

Transmitter Interrupt Vec-

tor Number Register
(TIVNR)

Transmitter Interrupt En-
able Register {TIER)

(null)

(nulf)

Serial Interface Status
Register (SISR}

Serial Interface Control
Register (SICR)

{reserved)

(reserved)

Serial Interrupt Vector
Number Register (SIVNR)

Serial interrupt Enable
Register (SIER)

(null)

(null)

Protocol Select Register 1
(PSR1)

Protocol Select Register 2
(PSR2)

Address Register 1 (AR1)

Address Register 2 (AR2)

Baud Rate Divider Regis-
ter 1 (BRDR 1)

Baud Rate Divider Regis-
ter 2 (BRDR 2)

Clock Control Register
(CCR)

Error Control Register
(ECR)
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The serial ports can be programmed to respond to two switches, most often

when a modem is connected. The send timing (ST) and receive timing (RT)
signals use the transmit and receive pins as shown in the next diagram.

CCU Terminal Signal Name CH Connector Signal Name
RIS) H——= CD(8)

“cTs

"DTR) PH——p CS(8)

‘DSR= 4 { RS (4)

DCD 4@—4—< RT1 (25)
TXD) / P—s RD (3)
TXC) / P—s RT(17)

$ { SD(2)

ST2 (15)

ST1 (24)

W_Q‘—‘—’ DR (6)

r‘q—< ER (20)
(OPEN)

(ST1/ST2 Selection Switch)
(RT1 ON/OFF Switch)

requires software handling CCU

LSI TXO terminal 1/O setting

3-2-5 Optical LAN Word and Bit Assignments

28

The Optical LAN interface is assighed words 020001 through 020007. Inaddi-
tion, words 030001 and 030003 are used for self node address and LAN status
respectively. The Optical LAN interface does not have a chip to manage its
operations; instead it uses DMA.

When data is to be transmitted from the Network Service Unit over the SYS-
MAC Net optical LAN, three processes occur:

1.  The data to be transmitted is made available to the CPU.

2. A DMA command issues the starting memory address and the number
ofbytes to transmit.

3. Use of DMA is initiated.
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When data is received over the SYSMAC Net LAN to the Unit, fifteen 2K-byte

receive buffers are available that have access to the CPU via DMA. The next
flow chart indicates the procedure that occurs during reception:

Only one interrupt iis used by the Optical LAN
interface, sot he interrupt is based on status infor-
mation

Interrupt

Check the cause (level 4)

Interrupts occur in the following situations:
Data sucessfully received at this station
Termination of DMA transfer of received data
Termination of transmitting DAM

Read status; check cause
of interrup

Initiate DMA processing —

starting transfer address e

number of bytes to trans- \ The number of bytes to transfer is set larger than

fer = N1 (2K bytes) the actual number of received bytes (2K bytes
max.) The actual number of bytes transferred is

that received.

Start DMA

There are 15 receiveing buffers, each capable of
holding a message of 2K bytes.

( Interrupt )

Check cause of interrupt

Calculate amount of re-

ceived data using remain- The number of remaining bytes to be transferred
ing transfer byte count N2 can be read from the DMA controller.
(N1-N2)

END

The CPU is accessed on a byte basis with odd addresses; the NSU with the
low-order 8 bits of DO to D7. D8 to D15 are not involved in processing.
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Control Status

(020001 Read)
The following diagram shows bit assignments for word 020001.

D7 De D5 D4 D3 D2 Di DO

RIE | RDIE|{TDIE |RDI | TDI {RDE | TDE {RCVI

L— Receiving interrupt

Transmitting DMA enabled flag

Receiving DMA enabled flag

— Transmitting DMA termination interrupt ——

— Receiving DMA termination interrupt =

= Transmitting DMA termination interrupt
enabled flag

L— Receiving DMA termination interrupt «—
enabled flag

AND CAND) R A@

~—on_

Interrupt
(level 4)

— Receiving interrupt enabled flag —|

D7, D6, D5, D2, and D1 show the status of flags as set by commands.

The receiving DMA termination interrupt and sending DMA termination inter-
rupt indicate the cause of the interrupt. The receiving interrupt bit is cleared
when the receiving DMA enabled flag is set.

An Optical LAN Interface error occurs in the CPU whenever any of the above
three items (D6, D5, or D2) is 1 (ON).

When the interrupt enabled flags are 0, interrupts are prohibited, but they are
not masked and their status may still be sensed.

The bit responsible for RIE, Receiving Interrupt Enabled, is a flag which en-
ables interrupts to the CPU when the NSU has successfully received or broad-
cast a message addressed to the current node. A value of 1 implies interrupts
are enabled, 0 implies prohibited.

The bit responsible for RDIE, Receiving DMA Termination Interrupt Enabled, is
a flag which enables the CPU to be interrupted when a received message to
the CPU memory is complete. A value of 1 implies interrupts are enabled, 0
implies prohibited.

The bit responsible for TDIE, Sending DMA Termination Interrupt Enabled, is a
flag which enables interrupt of the CPU when a message to be transmitted has
moved from the CPU memory to buffer memory. A value of 1 implies interrupts
are enabled, 0 implies prohibited.

The bit responsible for RDI, Receiving DMA Termination Interrupt Reset, re-
sets the receiving DMA termination interrupt to 1.
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The bit responsible for TDI, Sending DMA Termination Interrupt Reset, resets
the sending DMA termination interrupt to 1.

The bit responsible for RDE, Receiving DMA Enabled, is a flag which enables
received data to be transferred from the Optical LAN Interface buffer to the
CPU memory. A value of 1 implies enabled, 0 prohibited.

The bit responsible for TDE, Sending DMA Enabled, permits transfer of data
from the CPU memory to the Optical LAN Interface’s send buffer. A value of 1
implies enabled, 0 prohibited.

When word 020001 is assigned to write, bits are assigned in the same fashion

except DO. The following diagram shows bit assignments for word 020001
write.

D7 De D5 D4 D3 D2 D1 Do

RIE | RDIE] TDIE [ RDR | TDR | RDE | TDE

l» Transmitting DMA enabled flag

Receiving DMA enabled flag

—— Transmitting DMA termination interrupt reset

— Receiving DMA termination interrupt reset

— Transmitting DMA termination interrupt
enabled flag

— Receiving DMA termination interrupt
enabled flag

— Receiving interrupt enabled flag

Optical LAN Status
(030003 Read)

The following diagram shows bit and switch assignments for word 030003.

D7 Dé D5 D4 D3 D2 D1 DO

T vl 2| B B2 ws] T

~|

Backloop Station

Upstream

Bt | B2 | Station Status

1 1 | Normal

0 | 1 | Backlooping upstream
Downstream

1 | 0 | Backlooping downstream

1 1 1 | Looperror

Note that B1 and B2 in the table above are reversed from their traditional NSB
meanings.

INS gives the insert status (1 means insert). Also, V2 with the value of 1 indi-
cates that the Local Power Supply Unitis ON. 4, 3, 2 and 1 are the general-
purpose switch inputs.
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Optical LAN Control
Command (020003 Write)

The following diagram shows bit and switch assignments for word 030003.

D7 Dé D5 D4 D3 D2 D1 DO

INS | RST

Self-node Address
(030001 Read)

Receive Data
(020007 Read)

Send Data (020007 Write)

32

Insert Reset

When the insert flag, INS, has the value of 1 it means that the node is in the
loop and communication is possible. It is cleared when the CPU is powered
ON.

Setting the reset (RST) bit to 1 resets the send, receive, interrupt enable flags
and the DMA enable flags. The INS bit is not cleared however.

The following diagram shows bit assignments for word 030001.

D7 D6 D5 D4 D3 D2 Di Do

so- ===zl

Ra| 28] 25| 24} 28] 221 21 ] 20

The self-node address, with the bits reversed from their NSB meaning, is given
by D6 to DO. D7 is treated as masked for this address.

SDRQ (Send DMA Request Signal Input) indicates request ON with a value of
0, OFF with a value of 1.

Outputting the receive DMA enabled bit of the Optical LAN’s DMA control com-
mand.

This word receives data without using the DMA controlier. The read is per-
formed with the receive DMA enabled flag of the control status after

When all data is read, the receive DMA flag drops, and the receive DMA termi-
nation interrupt flag is set.

Only the low-order eight bits of the data are used.

This word writes send data without invoking the DMA controller. The write is
performed after outputting the send DMA enabled control bit command of the
Optical LAN Interface to the DMA, and confirming that the D7 bit of the self-
node address (SDRQ) is 0. On the last send data only, the high-order D8 bit is
setto 1, the low-order DO to D7 bits set to the last data, and 020006 and
020007 word access is performed.

Only the low-order eight bits of the data are used.
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Error Processing

Section 4

introduction

4-

34

1

This section describes possible error messages and how to respond to them.
Errors are divided into three categories: system errors, 1/0O errors, and gen-
eral errors.

Error Type

LED status.

Refer to the following table of errors to determine the type of error from the

Error Type

Error

LED Number

4

5

6

System

Illegal Interrupt

Bus Error

Address Error

lllegal instruction

Zero Divide

CKK Instruction

TRAP Instruction

Privilage Violation

Spurious Interrupt

System Area Access

Watch Dog Timeout

e

CPU Receive Error

CPU Transmit Error

LOOP Transmit Error

LOOP Receive Error

General

Get Block Error

invalid Data Reception

SEND Error (Data Drop)

Data Length Error

Note 1.
2.

LED’s with e are lit.

LED’s with — are unlit.



Error Processing Section 4

4-2  System Errors

When the NSU detects a persistent error, the system error LEDs are lit and
the Unit restarts. In the absence of some hardware malfunction, the Network
Service Unit will not stop operation.

When a system error causes a restart, information concerning this error is
stored in battery backed-up RAM in a trace buffer. It can then be examined
using a memory dump. Odd addresses are used with the format described
below:

Offset Contents

010001 | dummy

010002 | counter (O through 63)

010003 | dummy

010004 | LED information

dummy

LED information

0100FFE| dummy

0100FFF| LED information
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Clearing the Error Status

LED Indicators

36

If the error is not serious enough to cause a restart, it will be stored in a log-
ging buffer. It can then be examined using a memory dump. Address and
formats are listed below.

Ofifset Word
070150 | Vector number
070152 | Reserved
070154 | Reserved
070158 | Reserved
07015A | Access address
07015E | Command register
070160 | Status register
070162 | Program counter
070166 | DO
07016A | D1
07016E | D2
070172 | D3
070176 | D4
07017A | D5
07017E | D6
070182 | D7
070186 | A0
07018A | A1
07018E | A2
070192 | A3
070196 | A4
07019A | A5
07019E | A6
0701A2 | User stack pointer
0701A6 | Reserved
0701A8 | Invalid interrupt counter
0701AA | Reserved
0701AC | Reserved

The LEDs will retain their error status so that the error can be identified and
corrected. To reset the LEDs, the Unit can be re—started, or a memory write
can be executed from a remote node, such as a computer somewhere on the

loop.
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4-3 1/O Errors

When an error occurs in the serial device connected to the Unit, or in the in-
terface to the SYSMAC Net LAN, the LEDs are lit, I/0 reset processing exe-
cuted, and execution continues. The LEDs may be turned OFF in the manner
described in Section 4-2 System Errors.

4-4  General Errors

Other errors also result in the LEDs being lit, but execution continues. Infor-
mation concerning the error is stored with addresses and format as shown
below:

Offset Contents

074000 | pointer

074004 | buffer start address

074008 | buffer end address

07400c | overflow counter

074010 | a series of 16-byte trace packets:

task ID
priority
error parameter 1
error parameter 2
error parameter 3

rasnO

Again, the lamps can be cleared in the manner described in Section 4-2 Sys-
tem Errors.

4-5 RAM Check

The Network Service Unit is initialized according to parameters stored in
RAM as long as the initialization switch is OFF. As a check on the RAM con-
tents, a check—sum is used. If this check—sum fails to match, all the LEDs will
be lit, and the system stops. The solution to this problem is to boot with the
initialization switch ON, which bypasses the RAM, and then restore the RAM
to its default settings. If this fails to solve the problem, the RAM itself prob-
ably needs to be replaced.
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Standard Models

Name Model
Line Server S3200-LSU03-01E
Network Support Board
and software S3200-NSB11-E

Network Support Board
for FIT

FIT10-1F401

Net Link Unit for C500,
C1000H, C2000H

C500-SNT31-V4

Net Link Unit for C200H

C200H-SNT31

Network Service Unit

$3200-NSUA1-10E

Network Bridge

$3200-NSU-G4-10E

Plastic-Clad Optical Fi-
ber Cable

S§3200-FH-L-C22T

ble for C200H-SNT31
only

H-PCF Optical Fiber Ca-

S3200-HCH#####*

Optical Fiber Cable
Connectors

§3200-COCH62M

$3200-COCF2511

$3200-COCF62M

$3200-COCF62F

* The last five characters in the model number vary
depending on type and size of cable




B Specifications

General Specifications

The Network Service Unit has specifications as described below:

Power

Rated Voltage: 24 VDC
Voltage Range: 20.4 to 28.8 VDC
Rated Current: 1.0 max.

Operating Environment

0° to 50°C at 35 to 85% RH

External Dimensions

435 x 250 x 865 mm

Weight

approximately 6.6 kg

Optical LAN Specifications

Communication Method

Token Ring (n:n)

Data Transmission Speed

2Mbps

Transmission Method

Manchester Coding, base-band method

Network Distance

Up to 1 km, extendable with repeaters or quartz cabling

Transmission Method

Two—fiber Optical Fiber Cable

Error Handling

Auto back loop
Node by—pass (based on Local Power Supply Unit)

Message Length

2K bytes

Send/Receive Buffer

32K bytes, thus with a message length of 2K-bytes,
butfer can hold up to 15 messages

Maximum Number of Nodes

126 per network loop
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ASCIl code

baud rate

bit

central processing unit

communication cable

CPU

data area

data link

EPROM

factory computer

flag

hexadecimal

host computer

IBM PC/XT or AT,
or compatibles

LAN

local area network

Glossary

[A(merican) S(tandard) C(ode for) I(nformation) I(nterchange)]. A standard
computer code used to facilitate the interchange of information among
various types of data-processing equipment.

Transfer speed between two devices in a system measured in bits per
second. For example, an optical sensor might be configured to send its
information to the FIT at 9600 baud. It is important for both of the devices to
be set to the same baud rate.

The smallest piece of information that can be represented on a computer. A
bit has the value of either zero or one, corresponding to the electrical signals
ON and OFF. A bit is one binary digit.

A device that is capable of storing a program and data, and executing the set
of instructions contained in the program. In a PC System, the central
processing unit executes the program, processes 1/O signals, communicates
with external devices, etc.

Cable used to transfer data between components of a control system and
conforming to the RS—-232C or RS—422 standards.

An acronym for central processing unit.

An area in the PC’s memory that is designed to hold a specific type of data,
e.g., the LR area is designed to hold common data in a PC Link System.

Allows for the connection of up to 32 PCs in a Net Link System where each
is contributing information to a common memory area. Data links may be
established in the LR and/or DM memory areas.

[E(rasable) P(rogrammable) R(ead) O(nly) M(emory)] A type of ROM in
which stored data can be erased, by ultraviolet light or other means, and
reprogrammed.

A general-purpose computer, usually quite similar to a business computer,
that is used in automated factory control.

A bit that is turned ON and OFF automatically by the system in order to
provide status information.

Number system used to represent numbers in base 16 with digits
0,1,2.9,AB..F.

A computer that is used to transfer data to or receive datafroma PCina
Host Link system. The host computer is used for data management and
overall system control. Host computers are generally smail personat or
business computers.

A computer that has similar architecture to, and is logically compatible with
an iBM PC/XT computer; and that can run software designed for that
computer.

An acronym for local area network.

A network consisting of nodes or positions in a loop arrangement. Each node
can be any one of a humber of devices. This kind of network usually
operates over a small area such as a group of offices or a factory floor.
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Glossary

PC

Programmable Controller

RAM

ROM

RS-232 interface
RS-422 interface

scan time

system configuration

token ring network

Unit

word

44

An acronym for Programmable Controller.

A small, computer-like device that can control peripheral equipment, such as
an electric door or quality control devices, based on programming and
peripheral input devices. Any process that can be controlled using electrical
signals can be controlied by a PC. PCs can be used independently or
networked together into a system to control more complex operations.

[R(andom) A(ccess) M(emory)] RAM will not retain data when power is
disconnected. Therefore data should not be stored in RAM.

[R(ead) O(nly) M(emory)] A type of digital storage that cannot be written to. A
ROM chip is manufactured with its program or data already stored in it, and it
can never be changed. However, the program or data can be read as many
times as desired.

An industry standard connector for serial communications.
An industry standard connector for serial communications.

The total time it takes the PC to perform internal operations, i.e., reset the
watchdog timer, read the program, receive input data, send output data, and
execute instructions. Scan time is monitored by the watchdog timer within the
PC, and if it takes longer than a certain specified amount of time, an error
message may be generated, or the CPU may just stop. Scan times will differ
depending on the configuration of the system.

The arrangement in which Units in a System are connected. This term refers
to the conceptual arrangement and wiring together of all the devices needed
to comprise the System. In OMRON terminology, system configuration is
used to describe the arrangement and connection of the Units comprising a
Control System that includes one or more PCs.

A special type of network with all the devices on the network connected in
the shape of a ring. A special signal (“token”) is passed around the ring, and
messages are carried on this signal.

In OMRON PC terminology, the word Unit is capitalized to indicate any
product sold for a PC System. Though most of the hames of these products
end with the word Unit, not all do, e.g., a Remote Terminal is referred to in a
collective sense as a Unit. Context generally makes any limitations of this
word clear.

In digital circuits, a group of bits. Usually a word consists of four, eight, or
sixteen bits. In C-series PCs, a word consists of sixteen bits. Words can be
used to store data, or they can be used for I/0.



A

Address
and names, 17
memory, 22
network, 6

ASCIL, 12

B

Back Panel, 5§
Back-up, battery, 8
Backloop Station, 31
Binary, 12
Bit

number of, 13

start, 13
stop, 13, 16

Bit Assignment
CCU word, 26
DMA word, 26
general purpose 1/O, 24
optical LAN word, 28
timer word, 25

Bit strcam, 10
Bridge Unit, 2
Buffer, receive, 29

Bypass, node, 3

C

Cable, construction, 10
CCU Word, and bit assignments, 26
Change Port Name, 14

Channel
LED Monitor, 4
memory, 22

Chip, CCU, 26

Command
DAIG, 19
EXAMINE, 18
HELP, 19
MAIL, 18
Optical LAN Control, 32

Index

QUIT, 18
SHOW, 16

Communication, general, 12

Communication Mode Set, 15

Connecting, the Network Service Unit, 9

Control Status, 30

CPU
RUN indicator, 4
reset switch, 5

CPU Interrupt Levcel, 23
CPU-Internal vectoring, 23

D

Data Protocol, 12
Datagrams, 12

Datalink Layer, 12

DB-25 Port, 10

DC Power Monitor LED, 4
DIAG, command, 19

DIP, switch, 17

DIP switch, 2, 5
node number setting, 6

DIP switch SW2, 6

DIP switch setlings, 5

Diode, sensor, 9

DMA, 30

DMA (Direct Memory Access), 22
DMA Word, and bit assignments, 26
DRAM, 22

DTE (Data Terminal Equipment), 10

E

Echo Back, 20

Error
general, 35
1/0, 4,35
processing, general information, 35
System, 35
system, 4

EXAMINE, command, 18
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Index

F L

FIT Unit, 2 Layers in the NSU, 12
Flag, 30 LED
INS, 32 Ch1 Monitor, 4
insert, 32 Ch2 Monitor, 4
interrupt enabled, 30 DC power, 4
genceral, 4
Flow Control, 14, 17 LAN monitor, 4
Front Panel, 4 LED Status, 35
diagram, 7

Full-Duplex, mode, 16 M
Fullf-Duplex, settings, 15
Fuse, 5 MAIL, command, 18

Mcmory Map
open architecture, 22
G overview, 22

Mecmory Map Details, 23
Memory Read, 20
Modem, 10

G/P I/O Word Bit Assignment, 24
General Error, 35
General Purpose Timer, 25
Group
A, 24 N
B, 24
Names And Addresses, 17
Network Address, 6
H Network Layer, 12

Network Scrvice Board, 2

Half-Duplex
mode, 15 Network Service Unit, connecting, 9
settings, 15 Network system diagram, 3
Hardware, description, 2 Node, bypass function, 3
Hardware Priority, and interrupt level, 23 Node No, switch, 5
HELP, command, 19 Node Number, setting, 6

Hexadecimal, 9, 6, 19, 20

O

I Optical Fiber Cable, 3
1/0, error, 4 Optical LAN Control Command, 32
1/0 Error, 35 Optical LAN Status, 31
. Optical LAN Word, and bit assignments, 28

Indicator

CPURUN, 4

general, 4 P
Internal Settings, 7

Panel

Interrupt Enabled Flag, 30 back, 5
Interrupt Vector, 23 front, 4
1SO Model, 12 Parameters, 13
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Index

PC
and asynchronous/no protocol, 13
C-series, 2

Physical Layer, 12
Pin, settings, 6

Pins, 5

Port Name, Change, 14

Power Supply
Local, 3,9
Local, connector, 5

Priority, and memory, 23
Product Introduction, 2

Protocol, 12

Q

QUIT, command, 18

R

Read Status, 19

Read, Memory, 20

Receive Buffer, 29

Receive Data, command, 32
Reset Switch, CPU, 5§

RS-232, 12
port, 2
RS-422, port, 2

S

SET, Setting, 13

Self- Node Address, 32

Send Data, 32

Sensor, diode, 9

Serial Bit Stream, 10

Serial Channel, 23

Set Communications Mode, 15

Setting, 12
node number, 6

Setting Flow Control, 14

Settings
Full-Duplex, 15
general, 13
Half-Duplex, 15
internal, 7

SHOW, command, 16
SHOW, Command, 14
Signals, timing, 6, 28

Specifications
general, 3
Optical LAN, 3

ST1 Timing Signal, 6
ST2 Timing Signal, 6
Start bit, 13

Status Read, 19

Stop bit, 13

Switch
DIP, 2,5,17
DIP settings, 5
DIP, for setting node number, 6
DIP, SW2, 6
Node No., 5
RESET, 5
SL1,SL2, 5
SP4, SP5, SP6, 8§
SP7, SP8, SP9, SP10, 7
SW1,5, 8

Sysmac NET description, 2

System, 16
bar code, 2
error, 4
network, diagram, 3

System Error, 35

-

Terminal
FG, S
LG, S

Terminal Block, 5

Timer, memory, 22

Timer Word, and bit assignments, 25
Timers, 25

Timing, 12

Timing Signals, 6
receive timing (RT), 28
send timing (ST), 28
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Transport Layer, 12 Word Bit Assignment, general purpose [/0O, 24
Watchdog Timer, 25 XON/XOFF, 14
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Manual Revision History

The manual revision code appears as a suffix to the-catalog number on the
cover of each manual.

Cat. No. W160-E1-2

Revision code

Revision Date Revision content Ref. Mat.
code
1 July 1989 Original production -

2 June 1990 Total revision of text and graphics -
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