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WARNING

The application of this product requires expertise in the design and
programming of control systems. Only persons with such expertise should
be allowed to program, install, alter, and apply this product. Potential
bodily injury, death, or equipment damage could result if the product is
improperly applied to any equipment application.

CAUTION

SY/MAX devices contain electronic components that are very susceptible to
damage from electrostatic discharge. DO NOT handle this device by the gold
edge contacts.

A static charge can accumalate on the surface of ordinary plastic wrapping or cushiening material. If any
SY/MAX device must be returned to Square D, the following packaging instructions must be followed:

PREFERRED: Use the original packaging material as supplied by Square D. Place the device inside
the metallized plasticbug.

ACCEPTABLE: Wrap the device in same type of antistatic material. Antistatic plastic materialcanhbe
identified by its pink color, and can be abtained in sheet or bag farm.

UNACCEPTABLE: Do not use ordinary plastic film, foam, or styrene chips ("popcorn” or "peanuis”).
These materiale can accumulate static charges in excess of 10,000 volts, resulting in pessible damage to
the SY/MAX electronic components.

Antistaticimetallized plastic) bags can be obtained from the fullowing munufacturers:
o IM Company (B00-328-1368) Type 2100 bag ® Static, Ing, (B0)-782-8424) 8000 Series bag
¢ Charles Water (617-964-8370) CP-303 bag

CAUTION

Improper handling may cause permanent damage to this device.

1) Never remove this device from the rack while power is ON.
Turn power supply switch to OFF and wait until all
indicating lights are off before removing,

2} Do notsubject to static discharge,

3) Donottouch gold edge contacts.

NOTICE

The products and services described in this manual are useful in a wide variety of different applications.
Therefore, the user and others responsible for applying the products and services described herein are regponsible
for determining their acceptability for each application. While efforts have been made to provide accurate
information within this manual, the Square D Company assumes no responsibility for the application,
completeness or usefulness of the information contained herein,

UNDER NO CIRCUMSTANCE WILL THE SQUARE D COMPANY OR ANY OF ITS SUBSIDIARLIES
BE RESPONSIBLE OR LIABLE FOR ANY DAMAGES OR LOSSES, INCLUDING INDIRECT OR
CONSEQUENTIAL DAMAGES OR LOSSES, ARISBING FROM EITHER THE USE OF ANY
INFORMATION CONTAINED WITHIN THIS MANUAL OR THE USE OF ANY PRODUCTS OR
SERVICES REFERENCED HEREIN.

No patent liability is assumed by the Square D Company with respect to the use of any of the
information, products, circuits , programming or servicea referenced herein,

The information contained in this manual is subject to change without notice.
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1.0 INTRODUCTION

1.1 General Information

The local and remote interflace (L1 and RI) system for the
SY'MAX programmable controller Family provides a2 versa-
tile method of handling a wide variety of local and remote 1O
and register module configurations. It has the interfacing
capability to handle everything from the smallest single task
machines to systems requining thousands of remote 10 and
register funchions

This bulletin provides the basics to configure a remote 10
system to meet @ PC system design needs with a mimmum of
hardware, thereby reducing the total cost amld iime required
for implementation of the control schemse

1.2 Summary of Operation

By utilizing the SY MAX LLand BRI modules. both digzital and
register rucks can be located remotely from a 5/ MAX pro
cessor. The modules allivw communication with the processor
Owar o Two pair, Paasted, shielded cable. greatly FL'IJU\'i'l'l;: the
cost of contral winng e the remote electncal inputs and
altpuls

Tos establish o remote DO system, an L1 module s mounted in
the ek contaiming the processor and an R1 module s mount-
ed in the remote rack freferred wooas adropl. The dual twsted
shielded pair cable s connected to o removable ermmal sinp
on the face of cach module

As shown ||:|._ the L1 module Bas tseo communica
tion chanmels . Each chanoe |l may consist of o charm of up to 8

drops (digimal or register racks). More than one LI maodule
may be wsed with many of the SY/MAX Family processors,
depending upon sysiem regquirements

. . i
cpy | .[ by
[+ 4§
. 7
CHAMMEL |1 CHENMNEL 2
DROF &) DROP B
|
RI RI
REMOTE
ﬂ J'_ DROPS
10,000 FT.
MAXIMUM
DRDF 82 D
: il

I

DROPS MAT BE DICITAL OR RECISTER RACKS

Figure 1.1 - Local Remote System
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Fagure 1.2 - Local Interdace Features
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Figure 1.3 - Remote Interdace Features
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2.0 SPECIFICATIONS

2.1 General information
The local and remote interface meodules, as well as the entire

SY/MAX Programmable Controller Family, are designed and
manufactured to comply with U.L. requirements.

2.2 Electrical
2.2.1 CURRENT DRAW {ON SY/MAX POWER

SUPPLY)
3030 CRM-210 Local w/512 Registers ... ... .. 600 mA
8030 CRM-211 Local w4096 Registers .. .. ... (600 mA

8030 CRM-220 Remote (low profile module for 4

function digital rack mounting) . 1000 mA
8030 CRM-222 Remote {standard size module for

all rack mounting).. ... ....... [{HH} mA

2.2.2 CAPABILITIES
REGISTERS

CRM-210 = 512 registers
(253 for external drop addressing, 257 for in-
ternal data storage®)

CRM-211 = 4096 registers
(255 for external drop addressing, 3841 for
interoal data storage*)

*Unused external registers may also be used for intermal data
storage in the model 500 and 700 processors. All registers
used for internal data storage arc retentive.

CHANNEI S

2 Channels per local interface.

255 Registers per channal maximam.
2048 Digital I/O per channel maximum.
8 Drrops per channel.

DROPS
127 Registers per drop maximum,

COMMUNICATIONS

Method — Continuous full duplex serial differential
Transmission Rate — 31.25K Baud

Isolation — 300VDC optically coupled® (LI onty)

. LT Modulc Scrics O and later only.

REGISTERS/ | AVAILABLE | UPDATE TIME
DROPS| DROP | 'O POINTS | [Milliseconds)
| | 16 5.1
[ 2 32 7.1
! 4 64 1.1
t 8 128 19.1
2 8 256 9.4
4 8 512 50.0
g 8 1024 91.3

REGISTERS/ TOTAL UPDATE TIME
DROPS DROP REGISTERS | (Milliseconds)
| 4 4 14.6
1 L 8 24.5
1 16 16 34.4
i 32 32 54.3
1 64 64 94.0
1 127 127 1724
2 8 i6 6.0
2 16 32 55.8
pi 32 64 95.5
2 64 128 166.5
2 127 254 3127
4 16 ed 103.4
4 32 128 182.8
4 64 254 341.5
{ 6 96 220.4
6 32 192 200.4
g 16 128 195.4
§ 32+ 255 3529

* Qne drop has only 31 registers.

Figure 2.2 - Maximam Channel Update Times
{Register and Digital 110)

2.2.3 COMPATIBILITY WITH PROCESSORS

The local remote interface system is compatible with all
Model 400, 500, 500 and 700 SY/MAX Processors. Multiple
LIs may be used with Models 400, 500, 600 and 700. The
Maodzl 300 can support one LT Module.

The following Class 8130 Model 30 Processors are also
compatible:

PROCESSOR PROCESSOR SERIES
W0 With
TYPE Control Functions® | Cantrol Functions*
SCP 3 E G or later
SCP 312 [ ) (3 or later
SCP 313 D G or laler
SCP 321 D (G or later
SCP 322 D G or later
SCP 313 C G or laer
SCP 332 D G or later
SCP 3313 D G or later
SCP 344 C G or later

Figure 2.3 - Model 300 Compatibility

*Control functions consist of the following:

l. Programmed halting of drops.

2. Failure override.

3. Auto restart alter communications loss.,

4. Freerze the outputs of drap wpoen a detected communication
failure or local (CPU} rack error.

For additional information about these functions, refer to
Appendix LI Control/S1atus Registers.

Figure 2.1 Maximum Chanrel Update Times {Digital 1'Q Only}

2.2.4 COMPATIBILITY WITH RACKS

The local interface module [LI) must be mounted in a register
slot of the CPU rack while the remote interface module {RI) is
mounted into the CPU slot of a remote rack.



RACK | LOCAL INTERFACE | REMOTE INTERFACE
TYPES  [YYPES CRM-210, 211 [fype CAM-220Type CRM-222
CRE-100, 210 NO YES YES
CRK-210, 300
DRE-210, 300 YES YES YLS
GRE-110, 219
HRK-100, 150, 200
RRK-100, 200, 300 YES NO YES

Figure 2.4 - Rack Compatibitity
2.2.5 COMPATIBILITY WITH I/'0
The local/remote interface system is compatible with:

All register modules.

All 32 point 1/0 modules.

All 16 poimt [/ Q modules.

All 8 point 1/0 modules.

All 4 point input modules.

All 4 point output modules, Series B or later,

Bus Expander, Class 8030 Type CRM-115/116, Series D or
later.
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2.3 Environmental
Ambient Temperature
Operating 0°C to 60°C (32° to 140°F)
Storage -40°C to 80°C (-40° to 176°F)
Humidity 5-95% non-condensing
2.4 Physical

Dimensions (WxHxD)

CRM-210,211,222 1.5 x12.8x 6.6in
380 x32.5x 1676 cm
CRM-22¢........ 1.5 x 9.6x 6.5in.
381 x 24.4x 1676 cm
Weight
CRM-210, 211,222 3.0 Ibs.
1.36 kg
CRM-220 ........ 1.0 1b.
0.45 kg
Terminal strips
CRM-210, 211..... Part Number 25410-02529
CRM-220......... Part Number 30605-255-02
CRM-222.......... Part Number 25410-02526

3.0 INSTALLATION

3.1 General Information

CAUTION: To prevent possibie equipment damage, remove
power from all local and remote racks before
inserting or removing any component including
the interface modules or LI/RI communication
cables.

Local Interface Modules identified as Sertes L or later incor-
porate diagnostic enhancements not available in earlier series
devices. Expanded error checking of data registers will return
a unique error code {(901) in the event a data corruption is
determined. When initially replacing or installing a new Local
Interface (LI), the user should expect the posting of this error
as a normal “out of the box™ condition. After installing the
device and powering up the system, upon initialty keyswitching
the processor to DISABLE QUTPUTS or RUN, the proces-
sor will remain in HALT and the LI will indicate a MODULE
ERROR. The processor error register (8175) will identify the
LI in error while the LI emor register will contain the value
901, This is a normal accurrence, reflecting the fact that the LI
storage registers are corrupt (contain random data). Key
Switching the processor a second (or third) time will result in
all LI regisiers being reset to zero and the error being cleared.
Normal operaticn will then result.

3.2 Inspection

Although each module is subjected lo stnct quality control
procedures, give each module a visual inspection before in-
stallation. Check for any shipping or handling damage that
may have vccurred. If damage is found, do not use the mod-
ule, replace it.

3.3 Module Keying

Each register or CPU slot on a rack assembly may be keyed.
An optional keying pin kit, Class 8030 Type CBP 104, is
available for this purpose.

The keying pin may be inserted manually into the slot using
the keying pin insertion tool provided with the kit.

The correct positioning of the keying pin for the LI and Ri
modules follows:

TYPE DESCRIPTION PiN LOCATION

CRM-210 Local Interface (L1} Module
w/512 Registers

CRM-211 Local Interface (L1} Module
w/4096 Registers

CRM-220 Remote Interface (R1) Module

Between Y2 & 94

Between 92 & 94

tfor 4 function digital racks) None
CRM-222 Remote Interface (R} Module

(for all type rack assemblies) None
i KEYING PIN
— 1 gs P
e

8o

—1so REGISTER
o KEYING PIN
L |94 BETWEEN
[ 1196 sL0Ts g2 anp 54
| [|__}9e

Keying Pin Insertion

Keying Pin Location

o] v o
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3.4 Moduie Location
3.4.1 LOCAL INTERFACE

The local interface module (L) must be placed in the same
rack assembly as the CPU. When a register ruck is used to
housc the CPU, the LI module should be pliced in the next
closert slot. If more than one L1 module is reguired. place
additional modules in adjacent skots,

MODEL 500, 700
SLoT 1 2 3 4 5
CPU |LI

cumeu‘ CHANNEL 2
LI IN REGISTER RACK
MODEL 300, 400, 600
st 2z 1 . SoT 1 2 3 4 5

LI {CPy CPU| LI

[/0

CHANNEL 1 | !ﬂﬁNNEL 2 CHAMNEL1 CHANNEL 2

LI INDIGITAL RACK LI INREGISTER RACK
Figure 3.2]— Local Interface Location

3.4.2 REMOTE INTERFACE

The remote interface module (R1 must be placed into the
CPU slot of any rack which is 1o be a drop.

Only one Rl is required and allowed Tor each drop.

5LaT 2 1 SLOT 1 2 3 4 S

RI I/0 RI

_J

FROM LOCAL RACK [CHANMEL 1 OF 23  FROM LOCAL RACK [CHANRNEL | OR 2)
RI IN DIGITAL RRCK RI IN REGISTER RRACK

- Remote Interface Location
3.5 Field Wiring

3.5.1 POWER CONNECTION

No cxternal power wiring is required. The LI and RI modules
receive their power through the edge connector socket of the
rack axxembly. Insert the L1 module in the register slat until
firmly seated against the stud ithe middle post above the
socket in that slot) and tighten the caprive mounting screw at
the bottom of the module. These twe connections not only
provide support for the madule but also provide a ground.

3.5.2 COMMUNICATION CABLE

The communication between the LI and RI modules is

achieved via a dual shiclded twisted pair cable. A hinged

plastic flap covers the detachable terminal strip. In arder to

minimize the potential of electrical interference:

1. Route communication cable in differant wire ducts than
the power wiring is routed.

2 Connect each end of the communications cable shield to
the shield terminal on each module.

Transmission cable should be electrically equivalent to:

Conductor-
Maximum Conductor
Cable Type Langth Capacitance
Belden 8723 7.506) feet 35 pfit.
Belden 9463* 10,000 fect 19.7 pfift.

*Dual cables required.

NOTE: ADDITIONAL DATA LINE PROTECTION
In environments where lightning or induced tran-
sients over communication lines are likely to cause
hardware failures, signal line protection devices are
recommended. Even (though transient protection is
designed imw our SY/MAX communication cir-
cuits, additional specialized protection devices are
suggested in ureas where there is a high probability
of secondary lightning strikes occurring. The spe-
cific environments which are of greatest concern

are where communication cgble uns are in the out-
side environment. Refer to
A.5.3 LOCAL/REMOTE CONNECTIONS

The required method of wiring from one module to the next is
daisy chain. Since the LI/RI is designed to operate as a serial
link, any configuration other than daisy chain may result in
erratic operation. Total allowed cable distance for each chan-
nel when using Belden 8723 is 7,500 ft.

LOCAL REMOTE
INTERFACE INTER-ACES

{1} ™1 2 RED

(& TX2 o BLACK]
@ RAxA z QREEN

() Rz o WrTE

SHIELL -, SHIELD
o

1l
2%
3

- FmMZE»I O

DACFE #1

m A Q) (1) TX1 o RED

@ R @ A {2)_TXZ o BLAGK
s

B
@ TR Gl Ax1 zcnsen

4 T2 @ w ) RX2 z WHITE

MNOoEMEERIO

SHIELD @) SHIELD m, SHIELD

" ————

NHOF #2

1) TX1 z
2y T2 2
31 A1 D
{4 RX2 z

SHIELD
Lo

DROP #5

LIFRI Wiring Conneclions

3.6 Rl Switch Settings

The Rl Module has four dip switches on the rear of the
module near the edge of the circuit board. A madule must be
assigned as one of the eight drops on a specific channel. The
switches must be set for the system to operate properly.



he switches for the appropriate drop as shown in Figure
RI switch sertings.

el
B
Bl

REAR VIEW

oRoP 1 2 5 4 8830 CRM 220, 222
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Label ierminology may vary. The following equivalent terms
are used:

OPEN OFF
CLOSED ON

0 o up
DOWN

Either one of these labels will be located on the side of the RI
module.

! W/ SVITCHES SET
a
e [Fufu™? FOR DROP 91 CAUTION:
SEY SWITCMES
[} NEPRT NG
T
a %H HBE O
4 1 .
sl "
pmemts| " || CAUTION 5E1SWINCHES BEFDRE INSERTING MOBLILE
[ | nooe SWITCH | 2 3 4 SWITCH 1 2 3 4
L m § Hhlels %16 . AST DROP OROPF 1'#D 0,0 DROPS 4.L DD,
elxl s GF CHANNEL 5ET %D DU 68U DU |
i |1 seTcH DowN Dy 1eB UD 7 4L D
. EE, Lot OTHERWISE UP (U} 1#0LU LRI !
LN k] i
AARES
a lofo[xt 7,
v Pt Oooae
1-Om
] om:'r;cnn
LIS i e,
SWATCH
LAST DROF
SWITCH ON.
. ALL OTHERS:
*For each channel, the drop (R1 module) farthest fram the L1 IWITCH OFF.
must have switch 1 set ON, o a (1). Only one drop per
channel requires this switch to be set. Failure to do so may
result in a noise susceptible communications link.
Figure 3.5 - RI Switch Sattings Figure 3.6]- Rl Module Labels
4.0 OPERATION

4.1 General Description

Local and remote intertace modules allow a programmable
controller to communicale with remote VO (digital and regis-
ter input and output type devices).

The LI/RI interface system consists of:

1. A local interface module {LI} which plugs into a register
slot of the rack containing the CPU.

2. Aremole intesface module (R1) placed in the CPU slotof a
digital 1/O rack or the first slot of a register rack.

3. An interconnecting cable belween the LI and Rl(si con-
sisting of dual wwisted shiclded pair.

Both the L1 and RE modules have diagnostic LED s indicating
the status of the communication link, individual drop oper-
ation and module operation.

The localremote 1/Q interface sysiem is a serial, multi-
channel, multi-drop system. The local interface (LI) receives
instructions from the CPU. The LI then serializes this infor-
mation and transmits it Lo the appropriate remote interface
(RD). An LI module does this over either of its two indepen-
dent communication channels. Each channel operates full
duplex at a rate of 31.25K baud.

The RI interprets this data, verifies and acknowledges it and
then acts accordingly. The information being exchanged is
stored in an image table located in each LI and RI.

The continuous exchange of information between the LI and
RI image tables is independent of the CPU scan. Transmitted
information includes ON/OFF commands for 1/0 as well as
storage register information and housekeeping functions (e.g.
loss of communications, errar control, freeze or reset of 1[/O).

The LI module stores control register information while the
RI maintains its own specific drop information. This infor-
mation {user programmable bits) defines the action to be
taken in the event of a fault at any drop. It can allow the
operational drops 1 keep runming or to shutdown. The shut-
down state of the vutputs will then be either a reset (OFF) or
freeze (last state) condition.

Aciual programming steps are described in the programming
equipment instruciion bulletins, Fur details on user prograie-
mable bits, refer (cl Appendix DI LI Control:Status Registers.

4.2 Local Interface Registers

Two versions of the LI module are available. The first, Class
8030 Type CRM-210, has S1E¥registers; and the second,
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Class 8030 Type CRM-211, has 4096* registers. With either
version LI, the first 255** registers are available for external
addressing of inputs, outputs, register modules, storage regis-
ters or as internals. The remaining registers (257 for CRM-
210, or 3841 for CRM-211) are available for use as internal
refay equivalents, timers, counters, and data storage in the
Model 500 and 700.

*Although the registers exist, the ability to address them is
dependent upon the type of CPU used.
**Any of the 255 registers not assigned to drops may be used
as internals for the Model 500, 700.

4.2.1 EXTERNAL REGISTERS

A maximum of 255 consecutive registers can be assigned be-
mween the two independent LI channels. Each LI channel can
support up to § drops. (A drop is a remotely located rack
assembly.} Any drop may have a maximum of 127 registers
assigned to it. The first 8 registers assigned to a drop are
available for digital or register [/O. (e.g. B registers x 16 bits
provide for 129 I/O points per drop.) Any registers beyond the
first B are only for register 1O,

The registers assigned to drops will be reset to zero (OFF)
upon processor halting or power loss. However, it is possible
to freeze {maintain last statg) registers assigned to drops. For
more information, refer t LI Control/Status

Registers.

4.2.2 INTERNAL REGISTERS

[nternal registers (those not assigned to drops) retain infor-
mation when the processor halts or there is a loss of main
power. The clearing of these registers 15 dependent upon
Processor action.

4,2.3 CONTROL REGISTERS

All LI modules bave an error code register and o channel
control register for each serial chunnel. These registers moni
tor and provide additional controi of the remote 1Y0. For more

ﬂurmation, refer tofAppendix B] Error Codes and Appendix

LI Control/Status Kegisters,

4.3 Rack Addressing

Riack Addressing (also referred to as Sysiem Definition) is a
user programmable dentitication scheme 1hal enables a
SY/MAX Processor to obtain intormation aboul a specitic
1/Q pount or regaster

It maps the physical location of where the processor (CPU)
will “"look™ for u specific address and its associated informa-
tion when required.

Once the register addresses have been assigned, they are
tixed. Ifa change in address assignments is reguired, the user
rack addressing software must be changed.

4.3.1 PROCESSOR (CPU] CONSIDERATIONS
The CPU determines the maximum system addressing range.
SY!MAX Processor capabilities are as shown i Figure 4.1

4.3.2 ADDRESSING ASSIGNMENT AND
DISTRIBUTION

All address assignments must be made in a sequentia; and
ascending order. The first 2535 LI repisters may be assigned (o
channel | and then to channel 2. Each of these chunnels can
he further divided into & drops. The register addresses for
each drop may he further distributed in ascending order to
individual slots vt the remote drops.

Internal addresss begin after external addresses nave heen
assigned. Internal and external registers cannot be nter-
mixed.

4.3.3 L1 CONTROL REGISTER ALLOCATION

LI control registers are dynamically sssigned on the basis of
physical position and rack addressing.

1. LI control registers are assigned in a descending order
starting with $8163 for the L] with the lowest numbered
CPU rack slot number.

2. LI control registers are further defined by the number of
channels used.

For exampie. if anly channel | is assipned to the first L1,
there will be no control register assigned te channel 2. 88163
1s the error code control register. S§162 is the channel control
register for channel |, SX161 is lefi upassigned.

It an additional L1 is put in & higher numbered CPU siot, it
would be assigned the nesr available control regisier. e,
SE161 becomes the second LI error code register. SE160 is
the control register for channel | of the second LI, S8159 is
unassigned and availabie for channel 2 or tor a third LU s error
code register. If only channel 2 is defined. the system auto-
matically assigns a control register 1o channel | whether
channel 1 is used or not.

For more information _on _the operation of the D
registers, refer teJAppendix B] Error Codes andfAppendix D

LI Control/Status Registers.

Register Maximum

CPU Addressing $ealf Contained Supportable Practical
Model Capability CPU Reglsters Li Modules 1/0 Capabliity

300 112 (1) 112 1 256

500 2008 (2) 460 (3) 14 2000

700 8000 (2) 0 14 £000

400 4000 4000 13 4000

600 8000 8000 135 8000

{1} Only the hits of the first 32 registers mav be forced
ON/OFF.

{2y Only the bits of the first 256 registers in each LI may be
forced ON/OFF.

(33 For internal use unly as reloys and storage registers,

Figure 4 1 - CPU Address Capabhilities



4,3.4 LVR]I ADDRESSING WITH MODEL 500

The following example 15 used to illustrate the concept of
address assignment.

This example consists vf a Model 500 system with twe
remote 140 channels. The Tirst channel handles 236 digital
17 poinis and one register madule. Two remote drops are
used to handle these requirements. The second channel con-
sists uf a register rack with 5 register modules.

SLOT 1 2 3 4 &5
START FDORESS s1 l - [s481

CPU |LI
MOJEL |CRM LOCAL (CPU)D
cae (219 RACK

54501 - |sor2

Figure 4.2 - Local (Model 500 CPU)
Rack Addross Assignments

LOCAL [CPU) RACK

Slot | - The Maode] 500 has been assigned all of its 460
internal registers. (S1 thru S460)

Slat 2 - The Model 300 physically takes up two slots
therefure, shot 2 has no address assignments re-
guered.

Slot 3 - The L1 module [CRM-210) has been assigned all

of its 512 repisters. (83461 thru $972)
Slut 4, 5 - No address assignments reguired.

Assigning all available registers to the CPU and LI dees not
affect the CPU scan. Note that the first register ol the 1.1 has a
start address of 5461, ong more thun the assipned end address
of the processor. The LI end address is 8972 which is 512
more than the end address of the processor,

Note that the start and end addresses of the system slots are
shown, However, when programming addressing assignments,
only ending addresses can be entered. Starting addresses are
automatically assigned beginning with the next available regis-
ter. For a full explanation of the step by step rack addressing
programming procedure, refer to the SFW-3XX Programming
Instruction Bulletin.

sLaT 1 2 3 4 &5

START ADDRESS 51 I - |sest
CPU |LI
LOCAL (CPU)

MODEL |CRM

S20 218 RHCK
END ADODRESS s4sal - |sa72

CHAMMEL
2 1 DROP #1
REREYTY

- RI |120 atcITAL I/D
CRM| @ eecIsTERS
222 |sas1-1

THRU

- |s468 S4BE-16

|/

Figure 4.3 - Crannel 1, Drop #1
Rack Address Assignments
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CHANNEL 1, DROP #1
Slot | - To handle 128 digita) 1/O points, 8 - 16 bil regis-
ters arc required. (S461-1 thru S468-16)

Note that the addresses tor digital FO are always assigned 1o
slot 1.

Slot 2 - WNo address assignments required.

CHANNEL 1, DROP 52

The next order of business is 10 add another drog w an already
existing channel. This drop also has 128 dignal 170 points but
unlike drop # | it has 3 regisler module. The module is inthe
register slot, (slot 2) which requires 16 register addresses,

Sloe I - ¥ registers are assigned for the (28 digital [-O).
{8469-1 thru S476-16).
Sl 2 - L6 registers are required for the register module.

13477 thru 5492),

The total requirement for this drop is 24 registers. Observe
that the start address for drop #2 is one more than the end
address for drop #1. The first digital address for drop #2 is
5469-1 and the last digital address is S476-16. Therefore, slot 1
has an c¢nding register address of 5476, Slot 2 ends at 8492,
allowing for the required 16 registers nceded by the register
madule,

Thix process of adding a drop at a time in 2 daisy chain

fashion could be continued until all 255 registers were as-
signed o a channel o until all § drops had been assigned.

sLoT 1 8 5 4 5

STRRT RDORESS 1 ‘ - 8461
cPU | LI -
MGDEL |CRM LOCAL (CPU)
! 508 210 RRCK
ENO ACORESS [su;a‘ - |ss72

CHRHMNEL 1

DROP #1

RI |ies orertaL 140
CRM| & recISTERS

. 222 |s461-1
THRU
- S46B S468-16
REMOTE
2 1 DROP #2
5477 5469
BCD| RI [12¢ orcxraL 1/0
RIMICRM| & recrsTems
14122254891
THRY
5492|5476 S476-16

L/

Figure 4.4 - Channel 1, Drop #2
Rack Address Assignmenls
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SLOT 1 2 3 S
START FOORESS 51 | - 15461
CPU |LI
LQCAL (CPU)
MODEL |CRM
500 [2le RACK
END RDORESS s«;a! - |ss7a
CHEEL 1 CHANNEL 2
OROP #1 DROP #1
2 1 1 2 3 4 5 & 7 8 8
| ~ | 5481 - |5483|5497 |5581 |5517 | 5519
RI |i2e ozczraL 10 RI |R/D[0/RBCO(1m! rom
22 sasn-%_w c2e|l2l(121|141
- |sece 5468-16 - !49&_5“ $516 5518 | 5522
v FUTURE
DROP #2 (UP TO DROF #8)

120 DICITAL I/Q
B RECISTERS
5463-1

THRU
S476-16

Figure 4.5 - Channel 2, Drop #1
Hack Address Assignment

CHANNEL 2, DROP #1t

[n this example . a9 slot register ruck is connected to channel
2.

Note that the starting address for channel 2 is one greater than
the ending address of channel I. In other words. when chan-
nel ! ends, channel 2 begins.

Requirements for register modules vary. As an example, a
4 channel analog module requires 4 regisiers for complete
addressing. A BCD I; O module requires 16 registers and a 32
point I; O module requires 2 registers cach,

Slot 1 - No address registers are required since there is no
digital [/(} bus in the register rack. (The 32 point
ditigal I/O modules appear as another register
module to the LL)

Slot 2 - 4 registers are assigned to a4 channel analog input
module. (S$493 thru S496)

Slat 3 - 4 regisiers are assigned 1o a 4 channel analog
output madule. (S497 thru S500)

Slot 4 - 16 registers are assigned to a 16 (4 digit) BCD
input module. (S501 thru $516)

Slot 5 - 2 registers are assigned to a 32 point digital input
module. (5517 and S518)

Slot 6 - 2 registers are assigned to a 32 point digital out-

put module. (5519 and 5520}
Slot 7,8, - No address assignments required.
The total number of rcgisters required for this drop is 28

Note the beginning and ending addresses for each slot are
sequential and in ascending order.

LI ADDRESS DISTRIBUTION MAP

Here is a map of how the firs1 L has been user programmed in
thss example.

Observe that the LI has a fixed number of registers and rack
addressing has assigned a unique address to each onc,

Lr ABBICNED
REGISTCR RODRCSS

1 $451

2 5482

s 8405

4 g4 (HENMEL 1. DO 0] SLOT |

s ’

’ ’

v s4a8

8 $463

; 4 }ml. 1. DFOF B2 0T L
1% 9476

17 8477

4 4 }m L. DROF 8 BLOT 2
2 542

53 5485

p ; :}m 2 DFOF ®1, BLOT 2
» A%

7 San7

5 4 }u-ma. & oo WL WDl 3
w s

4 501

4 4 }uﬁmﬂ. & oM WL BOT 4
% ;1

5 w517

’ 4 }m B DAF W1, MOTS
e 5513

73 5319

. . }m 2 DROF §L BLOT €
- 5520

bl 5521

FOR EXTERMAL L0 OR
TORRGE "RELWT EBULYALENTE

e i

WY AVAILABLE FOR INTERNAL ORTA
STOMVGE "RELAY EGuUTvel ENTY

3 CONTROL RECISTER
D CONTROL RECISTEFS FOR DATR AND STATLS

Figure 4.6 - LI Register Map



4.3.5 L1 ADDRESSING WITH THE MODEL 300, 400
AND 800

As Figure 4.1, CPU Addressing Capabilities shows, the Model
300, 400 and 600 processors differ from the Madel 500 and 700
in the arca of sclf-contained CPU registers. All of the registers
avaitable w the Model 300, 400 and 600 are self-contained. In
other words, it is unnecessary 1o Rack Address siorage regis-
ters 1o modules tike the LI as in a Model 500 or 700 system.
When crecating rack addressing for a Modet 300, 400 or 600
system, only assign the mumber of register required for current
and future remote drops. While it is valid to assign additional
registers 1o the LI, it may reduce overal! system throughput.

As an example, the Rack Addressing presented in the pre-
vious section for a Model 50 system can be used, as is, for a
Model 400 or 600 system. But in order to optimize the system,
only those registers required for remote drops (8461 $520)
should be assigned to the LI. All other regisiers (8521-54000
for the Model 400 or §521-58000 for the Model 600) would
still be available for storage. Because the Model 300 has only
112 registers availahle, the Rack Addressing presented in the
previous section would not apply. Refer tomfor
additional information ot Rack Addressing with a Modc] 300.

4.3.6 MULTIPLE LIs

If mare drops or registers are required than those that can be
supported by the present 1.1, merely add an additional LI
module. *

An LI module only provides storage register locations v
pracessor which possesses the capability to address them.
The LI module does not increase the CPU addressing range
capability.

sLaT 1 2 5 4 &

STRRT ADDRESS 51 | - 5461|5975
CPU |LI|LI
MODEL [CRMICRM LOCA. (CPU)
SeB |21ei210 RACK
END ADDRESS sm[ - |5972[51

Figure 4.7 - Local (CPU)
Rack Addresses with Multiple Lis

L1 controb register assipnments are dependent upon LI posi-
tion and number of channels used.

*The number of Lls per system is CPU dependent, the Model
300 will support only one LI Module.

4.4 Summary

These steps should be looked at prior to setting up any Li/R]
system,

I. Sketeh out the physical system configuration. (rack as-
semblies, power supplizs. 1/0s, etc.).

2. Determine the address allocations based upon require-
ments of the system.

3. Consider the systcm 1¢sponse time. Refer tu
Li/R1 Update Time.
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4.4.4 HARDWARE CONSIDERATIONS

1. Determine the physical I'O requirements inciuding fu-
ture expansion. (Quantity. voltages. racks )
Determine /O locations and number of drops reguired as
well as /O per drop.
3. Determine the type of regisier modules required, includ-
ing future expansion.
4. Determine the location of register moduies, quantity,
and types of racks required.
5. All modules used with the local/remote interfaces must
be of compatible series.
6. Communications devices should be powered down when
connecting and discornecling communication cabling. If
a communication wire were to be shorted. premature
chip failure may result.
. The LI medule is always installed in the local CPU rack
asscmbly.
&. The Rl module is aiways installed in sjor |, the CPU slot
of the remote drop.

[

-

4.4.2 SOFTWARE CONSIDERATIONS

CAUTION: Only qualificd personnel should ever program or
implement action which may override the default
system operations. A thorough understanding of
the control bits is required. If any control bits are
misapplied, adverse consequences may result.

1. Any detected system error will result in the system halt.
ing. However, it is possible to override the halting of the
otal system when an error is in the remole location,
dependent apon the severity of the error detected.

2. All digital 1O address on a drop must be assigned o slot 1

3. Noregisters need be assigned to slot 1 of a register rack used
as a drop.

4. Register Planning

Register and 170 distnibution for present and future necds
should be considered pricr 1o attempting any register address
allocation (rack addressing).

For elfective distributiun of register addresses:

A. Distribute external addresses evenly among channels.
This allows for a wniform LI/R] update time.

B. Examinc the LRI update time. IT it is too Jong, add an
additional LI module (0 ubtain more channels. This will

reduce the number of registers per channel. For more
detail, refer ta LI/RI Update Time.

Determine the CPU's ability to access the registers in
the LI, For morc information, refer to and
the appropriate processor instruction bulletin, Remote

drop addressing must be done sequentially. Therefore,
plan to add future remote drops to channel 2.

For more information, refer to Channel
Expansion.

5. CPU will go into the RUN mode only if all the drops are
operational. Note that a drop may be made to appear oper-
ational by setting a channel] conirol ragister Failure Override
Bit ON (1). For more information, refer tn 11
Coniral/Status Registers,
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5.0 TROUBLESHOOTING

5.1 General Information

This section explains the procedures for troubleshooting the
local and remete interface (LI/RI} systern. Fullowing the
outlined procedures will aid in evaluating a malfunctioning
system.

5.2 General Procedures

Always do the following:

. Examine and note what the system is doing and has failed
to do.

2. Examine and note the LED states on the LI/R] intcrfaces.
(Refer to [Eigtee 51] and[Figum 5.2] L1 and RI LED
Explanation.}

3. Using a Programmer, examine and pote the control register
information. (Refer tu LI Control/Status
Registers.)

There are three primary types of malfunctions which can
occur within the SY/MAX Family LER! systems.

l. A CPU provessor mallunction.
2. Component faiture.
3. User software program error.

3.2.1 CPU PROCESSOR MALFUNCTION

It a CPU processor malfunction is suspected, refer to the
appropriate processor and CRT programmer instruction bul-
letins for further troubleshooting procedures.

If. however, it appears the problem may be related to the
LI/RI system or user control program software, continue in
this section.

5.2.2 COMPONENT FAILURE

Besides the CPU, (he malfunctioning of the following hard-
ware components may cause the PC system to halt or continue
to fun in a partial mode.

LI MODULES

RI MODULES
REGISTER MODULES
Y0 MODULES

RACK ASSEMBLY
POWEKR SUPPLY

Also, the system may halt if there is a lack of. or insufficient
power at any location or a communication arror.

Before replacing any hardware 1tems, verify the problem by
interpreting the LEDs and control register information.

5.2.3 USER SOFTWARE PROGRAM
ERROR

A CRT programmer is helpful in analyzing LI/RI problems
whether they are user created or system malfunctions. Use
the monitor mode to display the following registers:

8175 - processor error code register. (data & status field)

8176 - processor control register. (data field)

8186 - processor read only status control register. (data
field)

8163 - first LI Error Code Register. (data & status field)

8162 - first L1 channel 1 Control/Status Register. (data &
status field}

B161 - first LI channel 2 Control/Status Register, (data &

status fizld)*

Note: The error code 1egisterns only display the most ¢ritical
errot detected prior [o a total system shuidown. An
error code may indicate either a specific register prob-
lem or it may be indicating the first regisier address of
a block of registers where a prablem has been detect-
ed.

Progressively inspeeting all of the available CPU and LI
control registers will aid in pinpointing the wrouble area.
Inspection of the channel contral register data field (bits 1-3)
will indicate what racks are halted due to the user program
initiated control action while the status field will display the
errored drops (bits 21-28).

*For more information, refer to Scction 4.3.3 LI Control
Rcgister Allocation.

5.3 LI/RI LED Explanation

For a normally operating system, all of the associated CPU,
LI and Rl modules should have their RUN LED's iHlumina-
led. When a detected systern change occurs, the LEDs indi-
cate the status of the system. If an crror has occured, it will
also indicate where the error most likely originaled.

However, if any of the RUN LEDs are off, it does not neces-
satily indicate that a system malfunction has occurred. The
system could be 1n some mode of operation other than RUN
such as DISABLE OUTPUTS. or even a HALT condition by
virtue of the vser program.

In most cases, inspection of the LEDs will directly indicate
the status of each communications link and **point’” to the
£rTOr SoUfCe.

The meamng of the LLand RI modules LED states is depicted
in figurean

If it is impractical to vicw all the diagnostic LEDs or if they
do not readily indicate where the failure has originated, in-
spection of the error code registers of the CPU and LI will aid
in finding a fault.

General _error code register information ts described in

Appendix B} Errar Codes.

5.4 Fault Isolation Procedures
Note what the system 1s doing by examining the following:
1. LEDs

Determine which of the following LEDs are ON, FLASH-
ING, or OFF.

A CPU (system processor)
B. LI
C. RI

2. Frror Registers
Determine the contents of the Error Code and Control Registers.

A. CPU (system processor register S§173)
B

- LI repister (1.¢. S8163 for the first LI in a system)
refer tofAppendix B] Etror Codes for further informa-
tion.
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LOCAL INTERFACE

REMOTE INTERFACE

Al lighis OFF indicates loss of 3VDC power.

RUN (green)

UN - indicates LI is operational and CPU i3 uc-
cessing image table information.
OFF - Indicates LI is in self-diagnostics or has

failed.

FLASHING - Indicates LI is running but one or more
drops on its channels have been pro-
grammed to halt. |Bits 1-8 ot the L1 chan-
nel control register.)

HALT {red)

ON - Indicates L1 is in self-diagnostics andior
has halted operation.

OFF - Indicates LI is fully operational and CPU is

accessing image table information.

FLASHING - Indicates LI s running bul one or more
drops on its channels have been pro-
grammed to hali. (Bits |-8 of the L] chan.
nel control register.)

CHANNEL ERROR (red)

ON - Indicates LI cannot communicate with one
or more of 1ts drops which are shutdown.
OFF - Indicates ull drops eperational.

FLASHING - Indicates a module failure on a drop has
caused z drop to shutdown on this channel.

MODULE ERROR (rud)

ON - Indicates a self diagnostic error or internal
timcout ¢rror has been recognized and halt-
ed the CPU.

OFF - Indicates LI is operational even though a

channel HALT or CHANNEL ERROR
LED may be ON.

FLASHING - Not valid

Figure 5.1 - LI LED Explanation

Al lights OFF indicates loss of 5VDC power.
RUN (green)
ON - Indicates remote drop is operational.

Indicates R is shutdown or has not been
initialized. Qutputs will de-energize pro-
vidad the shutdown is not a direct resull of
a communication crror, and the Freeze
funciion is also selected. (Suome register
modules are capable of maintaining regis-
ter information.)

FLASIIING - Indicates CPU is in Disable Qutputs mede.
(50% ON, 50% OFF ahernatcly with
HALT LED.]

OFF -

BLINKING - Indicates LI HALT hit far the drop is sel.

) (5% ON, 95% OFF. alternately with
HALT LED.}

! HALT (red)

. ON - Indicates RI is shutdown, If the only LED
ON. il indicates rack was shutdown due to
program control or has not been initia-
lized.

OFF - Indicates remote drop is operational.

FLASHING - Indicates CPU is in Disable Outputs mode.
{50% ON, 50% OFF ahernately with RUN
LED.

Indicates 1.F HALT bit for the drop is set.
(95% ON, 5% OFF, alternately with RUN
LED.)

BLINKING -

CHANNEIL. ERROR (red)

ON - Indicates invalid or loss of communica-
tions between RI and LE. HALT LED will
also be ON.

OFF - Indicates valid communication between Rl

and LI

'O ERROR (red)

ON - Indicates: (HALT LED should also be
OND)
}. A read afier write error to an output.
2. Ervor caused by a malfunctioning regis-
ter module.
3. RI malfunction.

OFF - Indicates Rl is properly communicating

with modulcs in same rack.

FLASHING - Indicates outputs and inputs are frozen
(ON or UFF).

MODULE ERROR (red}

ON - Indicates szlf diagnostic error or internal
timeout error has cccurred.
OFF - Indicates RI is operational atthough drop

may be shutdown due 1o system shutdown
or program control.

FLASHING - Not valid

Figure 5.2 - Rl LED Explanation
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3. Control Registers

Determine the contents of the respective Channel Control
Registers

A, Channel |, LI register (S8162 For the first LI in the
system)

Channel 2, LI register (SB161 for the first L] in the
system) refer 10 LI Control/Status Regis-

ters for turther information.

B.

Progressive evaluation and interpretation of these bits indi-
cate how (0 resolve. eliminate or compensate for the system
malfunction.

5.5 Undervoitage Lockout Circult {ULC})
Operation

Series O and later Local Interface devices are designed with
an on-board DC Undervoltage Lockout Circuit that monitors
the incoming DC voltage level at the edge connector of the
slot in which the LI Module resides. If the incoming DC
valtage falls below 4.6 volts, the CRM-210, 211 enters a HALT
state and no longer communicates with the processor on the
rack, or its associated I/O. All LEDs on the front of the
module are turned off and the processors in the CPU rack are
halted.

When incoming DC voltage rises above 4.6V, the CRM-210/
211 executes a standard power-up initialization sequence.
When recovering from a ULC error, a 902 error code is posted
in the Ll error register (e_g. 8163).

FEven though Series (3 and later Local Interface devices enter
a HALT state when the incoming DC wvoltage falls below
4.6VDC, other devices in the same rack may remain powered-
up, since the TJL.C resides in only selected SY/MAX Modules.

Some possible causes for the ULC being engaged are, an
overlcaded power supply or a poor cable connection between
the power supply and the rack. If these or other problems
arise, correct the respective problem first, then normal opera-
tion can be resumed.

5.6 Module Replacement Procedure

It it is necessary to replace components. use the following
procedure:

Keyswitch the CPU to HALT prior to removing power.
Remove power from all rack assemblics in a system.
Disconnect communicution cabling and remove moduls.
Set switches on replucement module.

Instatl module and attach communicaticn cabling.
Rcapply power to system.

Restart the system and verify operation.

) O Lh o tar b —

NOTE: ERROR 901 identifying register corruption may
require toggling processor keyswitch several times to
clear the error.

5.7 LI/RI Communlication Restart
{(Push Bution])

Whenever communication is lost between the L1 and an RI,
an error code is penerated and the Channel Error LED will be
ON. Communication may be lost becuuse of the following:

I. Loss of power at the Local CPU Rack.

2. A broken cable between the LI and RI.

3. Loss of power at 4 Remote Rack (DROP).

4. Hardware malfunction.

Reestablishment of LIR] communications will always be
attempted each time any of the following occurs:

LI/RI LED RESPONSES TO ERRORS

LI LIGHTS AL LNMTE
(=] u OPERATING
Atz WITH A DRO EAILED | WITH ALL DAOPS OPERATIONAL EAILED DRO® OPERKTION DROP CHAMNEL 3ITS CONDITION
CHANNEL CHANNEL FAILUAE
AUN  |CHANMEL |WODULE MUM  CHANWNEL [WODULE | RUN [CHANNEL | 10 | NODULE |AUN |CHANNEL| VO |WODULE OVERIOE |FRELZE
RUNWALT HALT ERMOR | ERRON | MALT ERNOR | ERMOR (HALT| ERROR |(ERROR | ERADR  (HALT | ERMON (EAROR | ENRON | BIT1Y | DTS
[ N - - f. 3 il ] ] 3] n 0 ] 4] 0 ik Sewibnl 1M Kami
r o - - i R i b F 1 t 1] F €] 0 It bl Ot 04
R « - - O 0 i # n 1 0 B G u m - Conl Kogioie
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1 ¢ R b i K 0 s 1 0 1 0 k 0 v T 1 I B oe Real Akt
W Linn
0 = QFF NOTES: |. Run light on LI signifies that LI is operational no matler
| = ON what emmor conditions(s) exist wilhin the RI or CPU.
- = NOT APPLICABLE
R = RUN 2. The state of the remote channel error light is dependent
H = HALT on which device detecied communication error first:
F = FLASHING (50% Duty Cycle) On-remote and OFF-local.
B = BLINKING (Halt 95% ON, Run 5% ON)
X = EITHER ON or OFF (2)

Figure 5.3 - LRI LED Response 1o Errors
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LI/RI FAULT STATUS

CHAMNNEL FAULY PMROGRAM HALTED DROP
DROP FAULY [Transmission Less) See Noles
FAWLED DROP OPERATIONAL DROP FAILED DROP OPMNATIONAL DROP HALTED OPERATION DROP
FAILUNE “m: LOCAL REMOTE LOCAL REMOTE LOCAL REMOTE LOCAL REMOTE LOCAL REMOTE
ovenior | Freeze | aFren WAGE DROP MLADE oRoP WAGE oRoP MAGE OROP MAGE DADP
BIT13 | MTH | FAUWT [INPUTS | DUTPUTS [INRITS JOUTPUTS | INPUTS JOUTPUTS |INPUTS [GUTPUTS INPUTS [OCTPUTS [INPUTS KU TPUTS ] INPUTS EOUTPUTS | INPUTS EUTPUTS [ INPUTS EXCTPUTS [INPUTS [OUTRUTS
TURN TURY TURN TLRN LIS
n 0 HALT  [CLEAR | CLEAR | — OFF | QbR | OEsR ] - OFF  |(LEAR| (TEAR | - OFF | ctbar |orbak | — OFF  (UPDATE | (LR (K
TURN | LAST | LaST LAST | LAST [ LasT LAST | LasT | Last LasT MR
0 | HALT  {CLEAR | CLEAR OFF | STATE | STATE STATEL [STATR | STATE | - | STATE | STaTk | STATE | - | SPafe JUPDATE| Cliak | - I+
TLRS | LPDATE |LPDATE LPOATE TLRY L PIATE LPDATE Ry
1 i RN [OEsR | cear (#F  |LADOER |LADDAS LADDER [(LEaR | CLEaR | — O | LPUATE (1 ADDER LADDER |LPbaTE] CLEAR | — O
TURN | UPDATE | LPDATE UPDATE | LAST | LAST LAST LPATE LPDATE ks
| RUN  JCLEAR| CLEAR | — OFF  |LADOER [LADDER LADDER |STATE | STalk | — | STATE |UPDAIE |LADDER LADDER |UPtAlE | CLEAR | — #
NOTES:

[

. LI HALT Bit refers to bits | to 8 of the LI channel control data register.

. Regardless of how outputs on a drop get frozen, if communication is re-gstablished. the drop will reset. clear all outputs and local

image tabie information for that drop. and stay in the halted mode vntil restarted.

A. Toggling the CPU keyswilch.

B. Power cycling the local (CPU) rack.

C. Auto Restart function of the LE/RI system.
D. Pushing the L1 Restart button.

. Restarting the system may be done in any of the following ways.

For more detailed information, refer tofSection $.6, LI’RI Communications ﬁcstayt {Push Button).|

drops even if valid LRI communication is present.

. If the CPU halts its execution due 1o an error, turning the keyswitch to HALT will not reset frozen outputs on any of the remote

Figure 5.4 - CPU and LI'RI Response to /O Faults

Toggling the CPU keyswitch out of HALT.
Power cycling the power to the local CPU racks whale the
CPU is in RUN or DISABLE OUTPUTS.

. Power ¢ycling the remote drops while the Failure Override

Bit is ON.

Pushing the LI restart push button while the Failure Over-
ride Bit is ON and the CPU is in RUN or DISABLE
OUTPUTS.

The RESTART button is operational when all the following
exists:

CPU must be running.
Communications crror must have originated on one of the
LI channels.

3. Failure Override Bit must be ON.
4.

Valid communications must be able to be established to
the affected racks. or ¢lse no change of state will vceur,

NOTE: The RESTART button will only restart drops which

are shutdown due to communications errors. It wall
have no effect if a local (CPU)Y rack error exists.

WARNING: Pressing the RESTART (RESET) button on the

front of the LI module may cause outpuls to
turn ON or OFF.

5.7.1. FROZEN DROP RESET

An operational drop with frozen outputs may be reset by:

1.
2.

Power cycling the remote drop.

Setting the drop HALT bit ON while the Failure Override
Bit is ON and CPU are operational. For more informaition
on how to apply these bits, refer to LI
Control/Status Registers.

Turning keyswitch to HALT providing the CPU rack 1s
operational, no errors exist.

.8 CPU and LI/RI Response to Faults

I Figure 5.4 ‘depicts how a system will respond to a detected
ault condition within the LI/RI portion of the system.
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5.9 Obtaining Additional Assistance

If additional assistance is needed, the following must be
available.

. A concise statement of the problem. Also, determine what
the system is actually doing.
2. A physical description of the system indicating the quanti-
ties and types of the following:
A. [nputs and outputs.
B. Channels.
C. Drops.
D. Registers per drop.
E. I/O per drop.

Qty. Serial Number

et

Is this a start-up of a new systemn or an addition or repair to
a previously operable system?
How long has the system been operational”?
Have any overriding control register bits been set?
What is the rack addressing as seen on the CRT screen?
Check contents of the following registers:

A. CPU ERROR CODE

B. L1 ERROR CODE

C. LI CHANNEL CONTROL/STATUS
8. Describe the equipment involved:

N v

Class Type Series Revision

Processor

Local Interface(s)

Remote Interface(s)

Bus Expander(s)

Rack Assembly(s)
Register Module(s)
Communtication Module(s)
CRT Programmer
Loader/Recorder

Other Equipment

Figure 5.5 - Equipment List
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APPENDIX A

A.0 LI/RI UPDATE TIME

A.1 General Information

This appendix provides equations for calculation of the LRI
update time.

Update time refers to the time required to pass information in
cither direction between the LI image tuble and the RI image
1ahle.

Update time should not be confused with throughput time.
Throughput time is the time required from the actuation of an
input unti! an output action wccurs. Throughput time also
includes 1/0 module response time as well as CPU processing
time. Further information regarding throughput ioverall sys-
tem response) is covered in the Planning and [nstallation
Guide Instruction Bulletin, 30598-175.

A.2 Channel Update Time

Channel update time 15 dependent on the update time of the
drup with the greatest number of repisters assigned w it and
the total number of registers on the channel. Therelore, by
calculating the update time of that particular drup. the worst
case channel updite time may be deternmined.

A.3 Drop Update Time

Onc of two equations are used to caleulate drop update time.
For the purpuse of these equations, drops will be pulinto two
categories, digital and register. The digital drep is a purc
digitat drop (B or I2ss registess™) with no register modules.
While the register drop will contain register madules or a
combination of register and digital modules,

* For 9 or morte registers. Use register drop equations.

A.4 Update Time Equation Variables

D — Total digital drops on the channel. (D-8)

R = Total register drops (or digital/register drops) on the
channel. (1-8}

DR = ‘Ibtal register addresses assigned 1o alt diginal drops.
(0-64)

RR = Total register addresses assigned to all register
drops. (1-255)

X = Register addresses assigned te the drop being
evaluated. (1-8) If more than B registers arc
assigned, use X =8.

Note that actual performance times may be better than
calculations for channels with many registers.

A.5 Drop Update Time Equations
Lise this equation for a channel with only digital drops.

Digital Channel Drop Update Time (ms}
=23ID + DR + X + 0.79

Use this equation tor all other remote /O channels,

Register Channel Drop Update Time (ms)
=2.31D + DR + 3.I5R + 1.24(RR + X) + 1.52

A.6 Example #1

This example works out the drop update time for a purely
digital channel. This exarnple has the following relevant attri-
butes.

SLOT 1 ¢ 3 4 5 ® 7 8 38

STRRT @0ORESS | - [ 51 | - 95?|ss1 |sss sa1 [s97 | -
ceulLI | psoDsABCDBCOlBCDl0cl FOLHS
Mse0 (CRM RIMROMRIMRIMROMDLM RACK
210 121121 141]141]141)11@ -
END ACORESS | - |56 | — | 568 SG4|SM se6 |s112| -
CHANEL 1 I
> 1 DROP #%1
- 51
RI (g4 CICITAL T/0
[CHM| 4 RECISTERS
228| s1-1
THRY
N $4-16
7
L 7/

Figure A.1 - Digital Channel

CHANNEL | Consists of ane drop and 4 registers.
DROP #1 Consists of 4 registers used for digital 10
CHANNEL 2 Not used.

Channel | Digital Drop Update Time

=231D + DR + X 0.9
=231+ &+ 4 +079
=11 Ims

A.7 Example #2

This example works out the drop update lime equation fur a
combinational (register) channel.

sLaT ] 2 % 4 §

stomT aooRess [ 1 '[ - st
Py (LI
MIDEL [CRH LUCAL {E2U]
ERY:] RACK
£ S0DFESE sau| - |sar2
oL 1 CHIEL 2
ORDF #] DROF w1
[ 1 2 5 & 5 B 7 8 3
- (e - |v493ixaar (Scdn (9517 (S5
RI |:28 pIGITAL I/T RI [R7D[2/ABCOSCOBLD
RH| " a meertrom MR TM[FOMRTHIET H{ROM|
Eaml—}“u 222|l211el|la1|14l|14]
-1 - |s«a6|scmm| =516 |53 | S5
¥ FUTYRE
a2 | DROP 2 (UP "0 DROP #B)
[T

BCO| FI |iem omsra 10
FLMIUKM| 4 mEcIsTeEns
141222 naa1-1

THAL
E402 | 3478 e

Figure A.2 - Register Channel
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CHANNEL | Consists of two drops and 32 registers.

DROP #1 Consists of 8 registers used for digital 1/0.
DROP #2 Consists of 24 registers, some used for data stor-

age.
CHANNEL 2 Consists of one drop and 56 registers
DROP #1 Consists of 56 registers used for data storage.

Note that only the register drop update time equations can be
used since neither channel has only digital drops.

Channel | Drop Update Time

=2.31D + DR + 3.I5R + L.24RR + X} + 1.52
=231 + (&) + 3150 + L1.2424 + 8) + 1.52
=54.7ms.

Channel 2 Drop Update Time
=2.31D + DR + 3.5R + [.24(RR + X) + 1.52
=231 + (B + 305 +  1.24(56 + 8) + 1.52

=84.0ms.

A.8 Register Optimization

By atlocating only the number of registers which will be used
by a register module, channel update time can be minimized.
For example, if only five of the 16 registers of a RIM 141
BCD Qutput Module are actually needed, assign only five.
This register reduction of 16 to 5 will result in a 15ms channel
update time savings.
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APPENDIX B -- ERROR CODES

B.1 Introduction And Description

B.1.1 GENERAL INFORMATION

Errors detected by the processor and error codes annunciat-
ed on the CRT provide the operator with information useful
in isolating problems.

Some errors are indicated as messages on the screen display
while other emror indications involve error code numbers.
Since the messages are self expianatory, this appendix deals
directly with the numbered error codes.

These error code numbers can be broken into (wo general
categories and are indicated in different locations on the
CRT screen.

In the first category are the peripheral to PC system interac-
tion errors of which 3 classifications of error codes exist.
These errors are indicated at the bottom of the screen dis-
play or for some special cases, in the status register of a
communications rung.

In the second category are the PC system operational errors
which are errors detected within the processor or any one of
the modules contained in a programmable controller sys-
tem. These errors are indicated in the STATUS Mode dis-
play next to the label ERROR NUMBER. The number
displayed is also the number contained in the error code
control register 8175 or possibly in a Local Interface Mod-
ule error code control register (when using remote 1/0).

B.1.2 PERIPHERAL TO PC SYSTEM INTERACTION
ERRORS

These types of errors are associated with attempts to per-
form illegal operations with the processor or the communi-
cation hardware is not functioning properly. This category
of error will only be generated when using the keyboard 10
command processor operations or when the processor is
attempling communication with other responding devices.

The three classifications of peripheral to PC system interac-
tion error codes atre; Processor, Transmission. and Tape.
When an error occurs while a programmer is connecled to
the processor, one of these messages will be shown on the
display along with a number. Should an error occur during
the cxecution of a processor communication rung a Proces-
sor Error will be used 10 indicate the fault. The number code
will be shown when the status register of the communica-
tion rung is displayed.

Processor Errors

These errors indicate that the operation atiempted was not
successfully completed. The crror code numbers range from
01 thru 99. To resolve the error situation, check the error
code description in the following table. use the CLEAR key
to clear the error indication if the error has been displayed
on a pregrammer, and take the appropriate recourse action.
Error codes indicated by an asterisk (*) in the following
Errer Code Table, may also be displayed in the status regis-
ter of a communications rung.

PROCESSOR ERROR CODE TABLE

Error
Code
No

Error Description

oL*

lllegal protocol apcode, the device does not
recognize the instruction. Reenter the desired
operation.

02

IHlegal intermediale code format. Reenter the
desired operation.

03*

An illegal address has been attempted.

04

Illegal rack addressing has been attempied.

05*

An instruction has been auempted which is not
allowed in the processor. (Example: Square root
in Model 300 processor.)

06

[tem being searched for cannot be found.

o7+

An attempl has been made to alter data in a
protected register. Check Control Register 8176.

08

An atternpt has been made 10 access protected
memory. Check Control Register 8176.

09+

An attempt has been made to alter data in a
READ only register or a regisier conlaining
external inputs.

An atternpt has been made (o exceed memory
limitations.

Communications error {receiver overflow).
Reenter the desired operation.

Nlegal CPU rack addressing; Register
assignments must be divisible by four.

13=

Communications error (link error). This error
is generated by the processor. Check Control
Register 8175 or the status register of the
communication rung. Check cable connections
between devices.

14

The operation that has been attempted is not
allowed in RUN,

I 5*

Communication overflow. Check the baud rate
for compatibility between communicating
devices. Reenter the desired operation.

The register count in a communication rung 1s
100 large for the processor.

(W

The remote device is inactive. This error code
is generated by the Network Interface Module.
Check cable connections between devices.

18

The rung number used is not altowed.

19*

An illegal READ parameter has been assigned.

An illegal channel number, or no channel
numbcer has been assigned.

Trying to change a forced bit or WRITE 1¢ an
external output while the processor is in
HALT.

The forcing function 1s inhibiled from the
processor COMM port.

An attempt has been made 1o alier data in a
fenced register.

An attempt has been made to loree a

nonforceable register.
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25% CPU error, check Control Register 8175. Refer 58 Unused
1o the following section on CPU/LI errors. 59 Unused
26 Rack Addl'essing and user memory Ovef]ap. “lega! MARK number. GOTO or GOSUB with
77 Memory error. A CLEAR ALL operation is 60 numbers above 8189 not allowed.
required. 61 MARK ST. SUB rung cannot be inserted-
28 An illegal baud rate was selected. append only allowed.
29 An attempt has been made to send a message 62 RTN (return) rungs are not allowed in ladder
with an illegal route. area.
An attempt has been made to alter PROM MARK number previously used in the
30 memory after the PROM inhibit coil was 63 program. Each MARK instruction must have a
entered in memory. unique number assigned.
31* | Sec Tape Errors Operation is not allowed while the processor is
T : 64 in RUN. Cannot delete a RTN if any GOSUB
Operation is not allowed in PROM memory :
32 (such as inserting, deleting, or replacing a rung). contains the same MARK number.
. Operation is not allowed. Cannot delete
33 See Tape Errors 65 MARK ST. SUB rung unless all subroutines
For UVPROM processors only: Read after are deleted.
Write error, party error; or security jumper —
3| was removed and no UVPROM inhibit coil 66 | Operation is not allowed — cannot delete
was programmed into memory. MARK having an associated RTN (return).
p Operation is not allowed — RTN rungs must
33 IS:e ;l"ape Errors " Towed on thi 67 have an associated MARK number.
36 eplace rung operations are not allowed on this Operation is not allowed — onl RT
¥y one N per
= ;ueng'.rUse E(:ielele and insert operations only. 68 MARK number is allowed.
¢ "ape “rrom Operation is not allowed while the processor is
38 Unused 69 in RUN — GOSUB cannot invoke a
39* | Alarm already set within the D-LOG Module. subroutine having no RTN.
40 Unused Operation is not allowed while the processor is
: - 70 in RUN — GOTO rung cannot jump to a
An illegal register WRITE. The D-LOG module : :
41* | does not accept a register WRITE into certain MARK‘ ha\.fmg an assoc:lated. RTN. -
registers. Operation is not allowed while the processor is
Py Unused 71 in RUN — cannot delete MARK until all
use GOSUBs or GOTOs with the same number are
43 An illegal operation has been attempted. D- deleted.
LOG Module protected. Operation is not allowed while the processor is
44 Unused in RUN — rung cannot have unused MARK
o ) number. A GOTO or GOSUB with an
aS e e e Dr1OG Module tape 72 | undefined MARK is not allowed. The MARK
- must be programmed before the GOTO or
46 | Unused GOSUB is programmed.
« | Operation is not allowed due to keyswitch 73 Unused
47 sition
]':" — : 74 | Unused
rogramming of an in subroutine area is
48 ) ot allowed. 75 | Unused
17O, Register or Channel is safeguarded; used 76 | Unused
49 in Type SCP-544 RAM/PROM Processor — 77 Unused
see Appendix .E. . . 78 Unused
50 _Rack"Addressmg is not alterable when forcing 7 | Operation is not allowed when the processor is
1S acuve. in RUN while the Timed Interrupt is enabled.
A module is not seated properly or missing, or
51* | no rack address assigned to the module, or the
address exceeds the capability of the processor.
52 Unused
53* | See Tape Errors
54 legal MARK number.
55 See Tape Errors
56 Unused
57 Unused




Tape Errors

These errors are generaled when performing tape opera-
tions. When the processor is operating with a Loader/Re-
corder through 1he use of communications rungs, the status
register of that rung can be checked for the presence of an
error condition.

Error
Code Error Description
No.
3% The end of the tape was encountered before the

operation could be completed.

Tape Data Error detected, the block of data
33* |involved in the Read or Write operation was
faulty.

The tape cartridge is not seated properly or is

35*% | missing, or the “Record™ tab on the cartridge
has been set to the Write Inhibit position.

An attempt to Skip or Read a file was made
when already past the last file on the tape.

53* | Illegal Tape Format — Erase Track Required.

Tape operation has been aborted. Retry the
operation.

K

55

Transmission Errors

Communication errors due to hardware problems are an-
nunciated on the CRT screen by the message “Transmission
Error” followed by a number.

The error code numbers that appear are the numbers 1, 72, and
74. When an ¢rror such as this occurs, check all cable connec-
tions and BAUD rates (Register 8169), then use the CLEAR
key to clear the error indication. When all connections are
secure, retry the operation.

B.1.3 PC SYSTEM OPERATIONAL ERRORS

These error codes indicate PC system operational errors and
consist of a five digit decimal value. These error codes or
(ERROR NUMBERS) are the contents of the Control Reg-
ister 8175 data field (bits 1-16). Seven possible classifica-
tions of operational error codes exist and they are:

ERROR 18 | Addressing Number of Channels
NUMBER TYPE OF ERROR Exceeded Module Capabilities
19 | Addressing Map Checksum Error
30000-32700 CPU/LI ERROR 20 | Bus Error — Watchdog Time Out
29000-29999 MISCELLANEQUS ERROR 21 | BPU Diagnostic Error
20000-28192 SLOT REGISTER ERROR 22 | Parity Circuit non-functional
19000-19016 SLOT ERROR 23 | Clear Line Error
10000-18192 READ AFTER WRITE ERROR 24 | Executive Scratch RAM Error
01000-09999 PROCESSOR COMMUNICATION 25 | Watchdog Tolerance Error
PORT ERROR 26 | Hardware Diagnostic Error
00001-00999 GENERAL ERROR 27 | Module Inaciive
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The same operational errors are used by the Local/Remote
Interface systems to indicate errors in devices under its con-
trol. In this case, Register 8175 or the ERROR NUMBER in
the CRT Status display will indicate the slot of the Local
Interface having the problem. Once located, inspection of the
error control register inside the Local Interface will reveal
which of the remote devices contains the error. Refer to

for greater detail on using the error codes to
isolate system faults.

CPU/LI Error {30000-32T00)

This error indicates a problem with either the processor
(CPU) or Local Interface Module.

[afrfrfc]o]
4 4

—— Drop Number
Drop #0 indicates CPU or LI
error. Drop # > 0 indicates
Remote interface Error

Channel Number

Channel 0 indicates CPU or
LI error. :
Channel # > 0 indicates
Remote Interface Error

Type Error: 00 — 27

TT ERROR DESCRIPTION

00 |Stawus Register Read/Write Parity Error
01 | Image RAM Read/Write-Parity Error

02 | Internal Register Data Error

03 | Nlegal PROM Format

04 | lllegal Opcode Encountered in RUN

05 | Bus Error Signal Error

06 | Software Watchdog Error

07 | Not Used

08 | Not Used

09 | User Memory Read/Write-Parity Error

10 | lllegal Data in User Memory

11 | PROM Memaory Corrupted

12 | Illegal Addressing Map Code

13 | Transmission Error Exceeds Tolerance

14 | Loss of Transmission

15 { More External I/O Registers Assigned
Than Module Can Handle

16 | Too Many Registers Assigned to the Drop
17 | Addressing More than 8 Drops per Channel

When an error condition occurs, the appropriate error code is
loaded into Control Register 8175 only if the register contains
zero of ir it presently contains an error code of lower priority
{a smaller number). The previous error code is then lost (if a
Model 300) or moved to Register 8183 (if a Model 500 or 700).
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(2]efefe]e]

I I I
Error Code

EEE Error Description

000 Suhroutine Nesting Error.e

100 Time to Process the Timed Interrupt Subroutine
has Exceeded the Time Basc.e

101 Timed Interrupt Routine Missing.

102 Time to Solve a Rung has Exceeded the Tolerance
Set Within a Timed Interrupt.®

201 MCU Software Mismatch with LCU,

202 LCU Software Mismatch with MCU.

300 Mixed Primary. Backup LTIs in CPU Rack.*

301 LT! Timeout on EOS Transfer. B

302 LTI Timeout on Start-Up Transfer.®

500 Number of Assigned Local Transfer Interface
Registers must be at least § for 1defined channel, 12
for 2 deflined channels.

501 Insufficient Local Transfer Interface Control.

510 RTI Wired Improperly - Channels A and B are
mixed.

51 LTIs in CPU racks A and B have equal states of
operation and no primary determination can be
made in HALT.

5t2 Backup Transfer System cannot be in RUN when
Primary Transfer System is in DISABLE
QUTPUTS.

513 Rack Addressing between LTIs in racks A and B
{Primary and Backup) arc not the samg.

514 Backup cannot be in run with Test bit set when
Primary goes to HALT. Backup must also go to

HALT.
515 Backup cannot become Primary until synchroniza-
ticn has occurred and Primary goes to HALT.
516 Rackup unable to hecame Primary hecause remaote

bus error exists. Also error generated by Primary
to allow transfer 1o Backup when Primary
kevswitched to HALT.

517 Backup has lost synchronization and does not have
RTC FAILURE OVERRIDE bit sct.

518 Two Primary processars were found in RUN; this
processor was halted with a bus error.

® (Control Register §184 will contain the rung number where
the emror took place. 1t 8184 equals zero. check Rack
Addressing.

* The data field of Contro! Register 8184 containy the bit table
of primary or back-up status (bit set indicates primary} while
the status field of Control Register 8175 identilies the siots
which contain LTls (bit sct indicates LTl present).

B The data field of Control Register 8184 identifies the first
register assigned to the LTI that caused the error while the
status field of Centrol Register 8175 contains the elapsed
time (in msec.) that the scan was held.

Siot Register Error (20000-28192)

In the event of a Slot Register Error, the ERROR NUM-
BER (last four digits} will peint out the first register number
assigned to the slot containing a faulty register module, Fur-
ther inspection of that register's status field will provide
addilional diagnostics.

[2]r[{r][R[R]

Starting Reygister
Number
Slot Error {19000-19018)

In the event of a Slot Error, the ERROR NUMBER will
point out the slot number experiencing the error.

Lifefojs[s]
+ &

Slot Number containing
the Error

NOTE: ERROR [9000 same as ERROR 32000,

Register Read After Write Ervor {10000-18192)

A read after write error indicates a particular bit in 3 register
has not maintained the condition written to it by the proces-
sor. The error number (last four digits) will point out which
register encountered the probhlem.

[e]r]r]A]n]

Register Numbey

By displaying the status field (bits 17-32) of the control
register containing the error code, the bit or bits causing the
malfunction will be indicated {by a 1}. Since each register
contains both a status field and a data field. control register
8184 is used to indicate which set of bits contains the
problem.

Register 8184

l—l—l—r—lil

(0 — Data Field
1 — Status Field

If the faulty register 15 used to control outputs and control
register 8184 indicates the bad bits are contained in the data
field, most likely, an output module has caused the prob-
lem. Foliowing is a diagram which can be used 1o isolate the
output module having the problem.

In addition. note that a parity error can also be detected in a
register and is indicated by a zero in all bit positions.

Status Field ot Control Register 8175 or of Local Interface Error Code
Control Register

32 11 30 29 28 27 26 25 24 23 22 21 20 19 18 17

G e D D x x [ x %]
4 o4 444

TS N0 N Y Y Y
Oug. 4 Func. Dig. 4 Func. Dig. 4 Func, ng. 4 Func.
Module #4 Module #3 Module #2 Modale #1

Chg. 8 Funclion
Module #2

Dig. § Funchion
Module #1

Checks:
a. If X=0, Bit was read correctly.
b. If X=1, Bit was read incorrectly.
c. If all X's—0, Parity crror was dctected.



Processor Communication Port Ervor (01000-09999)

To clear 2 communication porl error, toggle the processor
keyswitch from HALT to RUN, or Clear S8175. If this does
not clear the error, cycle power 10 the processor. These
errors can be seen in the STATUS Mode Display by the
ERROR NUMBER. Also check remote device and cable
conneclions.

ERRCRNUMBER [ 0 [P | T[T | 0]

] { {
Type of error

Port Number

T ERROR DESCRIPTION

11 {Communications averflow.

12 Buffer overflow.

13 [llegal daia.

i4 Wrong reply (odd/even).

15 Checksum errTor.

16 Framing error.

17 Parity error.

18 Inability to communicate thru Pont #P.

19 Relry timeoul.

Oensrval Ervors (DD001-00009)

The ERROR NUMBER in the Status Display indicates the
problem.

ERRORNUMBER |0 Ja [T {7 [ 1]

L 44

Error Code

TTT

Error Error Description

900 Control registers corrupted.”

501 Data registers corrupted.*

902 | Undervoltage lockout is engaged.

960 | HALT or HALT/RUN bit set.

962 | Tolerance equal to or greater than the rate.

963 | Timed Interrupt time base is less than J.

964 | GOTO and GOSUD to same MARK.***

965 Illegal Internal Error Code.

966 | User Subroutine Stack Error.***

97 | A MARK rung with the same reference number
is required.***

968 | GOTO to MARK with RTN (return).***

969 GOSUB to MARK with no RTN (return}.***
970 | Scan Time of processor is greater than 1 second
ot scan limit in 88167 has been exceeded.**

971 | Scan Time limit of processor has been exceeded
due to long LTI start-up transfer. (Check
register 8184 for elapsed time in msec.)

919 | Rack Addressing missing,

980 | Keyswitch in RUN and no program in memory.
981 | PROM inhibit coil not in memory {(PROM
Processor).

983 Safeguarding rung not in memory or
programmed incorrectly.

084 | Undefined register programmed in user
memory.**

*  Cantrol registers are normalized and data registers are
cleared. Toggling kevswitch will allow CPLU to run.

** 58184 will conain the rung nureber being executed when
the error occurs.

*&e CR184 will contain the MARK number,
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B.2 Using Error Codes To isolate P.C.
System Faults

B.2.1 GENERAL CONCEPT

When a PC. system. which was once operahing correctly
malfunctions, one of threg situations can arise: etther the
whole P.C. systern shuts down, one or more drops shut down,
or a run Lime communication port error is detected. Once the
malfunction is ident:fied as existing in one of these three
categories, the PC. SYSTEM OPERATIONAL ERRCR
CODES can be used 1o isolate the fault. Recognition of the
fiest category is obvious however, the second calegory can
exist only when the P.C. system incorporates remote I/0 and
the override bit is set in the Local Interface Module.

The third category of malfunction deals with communica-
tions to exlernal devices and requires that control register
8175 be monitored by the program for errors in the fange
01000 10 09999, These types of errors are different from
those described in the “Processor Errors™ section in that
they are generated by the processor itseif and not by the
external device.

B.2.2 WHEN THE SYSTEM $HUTS DOWN

When the processor halts, register 8175 should be the first
point of interrogaiion. The error code indicated will be one
in the following number ranges:

ERROR

CODE DESCRIPTION
30000-32700 CPU/LI Error
26000-29999 Miscetlancous Error
20000-28192 Slol Register Error
10000-18192 Read After Write Error
00001-00999 General Errors

In the case of the 20000-28192 Slot Register Errors two
courses of action may be taken depending on the register
number indicated by the last four digits. If the register is the
first assigned 10 a register module, interrogating the slatus
field of that register will indicate the error. (Refer ta appro-
priate register module Instruction Bulletin.) If the register
number is the first assigned 10 a Local Interface Module
{when using remote [/0). then further interrogation of the
L1 error code tegister is required. (Refer toAppendix D} to
determine the address of the LI error code register/s.) When
the L1 error code register is interrogated, the number will be
in the following ranges:

u
ERRUR DESCRIPTION
CODE
30000-32728 CPU/LI Error
20000-28192 Slot Register Error
10000-18192 Read After Write Error

In the case of the 10000-18192 Recad After Write Errors, the
affected bit or bits are indicated in the status field of the L1 error
code register.
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Following is a flow chart which illustrates the previously described procedure.

P.C. SYSTEM
SHUTS DOWN

STEP 1: INYTERROGATE 58173
TF 30000-32700; Refer to]“CPU/LI Error”|
IF 29000-29999: Refer to]* ‘Miscellaneous Error'']
(——=IF 20000-28192;, Refer to STEP 2, following
IF 19000-19016; Ensure module(s) are seated properly in rack.

IF 10000-18192; k field of S8175 for an indication of the affected bits and refer to “Read
After Write Error™

1F 0001-9999: Refer to and interrogate control register S8184 when indicated
¥

STEP 2: USING THE REGISTER NUMBER INDICATED BY THE LAST FOUR DIGITS DETERMINE THE SLOT TO
WHICH THE REGISTER IS ASSIGNED

IF assigned to a
register module; Look at status field of the register number indicated by the error code then refer to
appropriate register module Instruction Bulletin for the meaning of the error number

IF assigned to a
local interface;  Interrogate the LI error code register then refer to STEP 3

STEP 3: INTERROGATE THE LI ERROR CODE REGISTER

IF 30000-32728; Refer to|“CPU/LI Error’

[F 20000-28192; Using the register number from error code (last four digits), determine slot to which
regisier is assigned. The register module in that slot, generated the error. Look at status
field of that register then refer to appropriate register module Instruction Bulletin for the
meaning of the error number.

IF 10000-18192; Look a e register for an indication of the affected bits and
refer to]“Read Afier Write Error”




EXAMPLES:

Shown is an arbitrary P.C. system configuration with four
different fictitious malfunctions (which are not the only
ones possible) marked by numbers. Following are the steps
one would go through to isolate each type of problem (based
on the previous flow chart). The four problem areas are the;

— CPU

— Local Register Module
— Remote Register Module
— Remote [;O Module

FOUR P.C. SYSTEM MALFUNCTIONS

] @
CPU REG|REG
RACK CPU lil MOD |MOD

463 | 467
©)
ri |REG|REGINOT [NOT
DROP 2 MOD |[MOD |USEDIUSED)
.
S~ | 466 | 472

1T 2 3 4 5
1 461 473|477

/
460 /472 | 476 |480

4 POINT
DIGITAL 1/0
1 MODULES
A I BN
461 PR LB
NOT RI ®
DROP 1 | |UsED
]
[
.--—-'""‘"H-t}
462

Figure B.1 — A Typical P.C. System

*NOTE: Arbitrary register assignments have been added to

this diagram to aid in the following explanation,
Malfunction in CPU

A malfunction in the CP
shut down therefore the|“P.C. System Shuts Down

flow chart should be used.
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Result of STEP 1: Since a malfunction in the CPU itself,

caused the system to shut, interrogating
control register 8175 would result in an
error code in the ransee

By referring to the sec-
tion the specific error can be deter-
mined.

2. Malfunction in a Local Register Module (Located in

CPU Rack)

A major malfunction in a register moduie located in the
CPU rack would cause the system to shut down, there-
fore the “P.C. System Shuts Down” flow chant should
be used.

Result of STEP I: Interrogating control register 8173

would result in a 20473 error code.

Result of STEP 2: The error code indicates the register

module in slot four of the CPU rack
has malfunctioned since it is the module
containing register 473 as the first regis-
ter address. By looking at the status
field of register 473 and then referring to
the appropriate register module Instruc-
tion Bulletin, the specific ertor can be
determined.

3. Malfunction in 2 Remote Register Module

A malfunction in a register module located in a remote
rack will cause the total system to shut down if the

override bit in the local interface module (LI) is not set.
If this is the case, the [*P.C. System Shuts Down"|flow
chart should be used.

Result of STEP |: Interrogating control register 8175

would result in a 20461 error code.

Result of STEP 2: The register number indicated in the er-

ror code is 461, which is the first register
in the LI. Interrogating the LI error
code register (in this case 8163) will pro-
vide additional information as to which
module in the remote 1/0 system
caused the shut down.

Result of STEP 3: Interrogating the LI error code register

(8163 in this case) would result in a
20467. Since the register module in
DROP two SLOT three contains regis-
ter 467, that module is responsible for
the system shut down. By looking at the
status field of register 467 and then re-
ferring to the appropriate register mod-
vle Instruction Bulletin, the specific er-
ror can be determined.

4. Malfunction in a Remote 1/O Module

A malfunction in an output module Jocated in a remote
rack will cause the total system to shut down if the

override bit in the local interface module (LD) is not set,
If this is the case, lhel“P.C. System Shuts Down"lﬂow

chart should be used.

Result of STEP 1: Interrogating control register §175

would result in a 20461 error code.
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Resull of STEP 2: The register number indicated in the er-
ror code is 461, which is the first register
in the LI Interrogating the LI error
code register (in this case 8163) will pro-
vide additional information as to which
module in the remote [/O system
caused the shut down.

Result of STEP 3: Interrogating the L1 error code register
(8163 in this case) would result in a
10461. Looking at the status field of
8163 will provide the bit mask, indicat-
ing which output module associated
with register 461 caused the failure.

B.2.3 WHEN A REMOTE RACK SHUTS DOWN

When the P.C. system incorporates remote [/O and a re-
mote rack or racks halts without causing the rest of the
sysiem 10 halt, the error code register of the Local Interface
module controlling that drop will contain the error number
of the fault. When the LI error code register is interrogated,
the number will be in the following ranges:

Ll
ERROR DESCRIPTION
CODE

3001§-32728 CPU/L! Error
20000-28192 Slot Register Error
10000-18192 Read Afier Write Error

In the case of the 10000-18192 Read After Write Errors, the
affected bits are indicated in the LI error code register.

Following is a flow chart which illustrates the previously
described procedure.

EXAMPLES:

Using the malfunctions three and four in Fiéure B.llas
examples, following are the steps one would go through to
isolate each type of problem (based on the previous flow
chart). The two problem areas are the:

— Remote Register Module
— Remote [/O Module

1. Malfunction in a Remote Register Module

A malfunction in a register module located in a remote
rack will cause just that rack {drop) to shut down only if

the override bit in the I'ml.mr.n’am.nmul.u.u.su.l
If this is the case, the|*Remote Rack/s Shuts Down™
flow chart should be used.

Result of STEP I: Imterrogating the LI error code register
{8163 in this case) would result in a
20467, Since the register module in
DROP two slot three contains register
467, that module is responsible for the
system shut down. By looking at the sla-
tus field of register 467 and then referr-
ring to the appropriate register module
Instruction Bulletin, the specific error
can be determined.

2. Malfunction in a Remote 1/0 Module

A malfunction in an output module located in a remote
rack will cause just the rack (drop) 1o shut down only if

the faliure override bit in the interface module (L.1) is se1.
If this is the case, the [‘Remotc Rack/s Shuts Down®
flow chart should be used.

Result of STEP 11 Interrogating the LI error code register
(8163 in this case) would result 1n a
10461. Locking at the status field of
8163 will provide the bit mask indical-
ing which output module associated
with register 461 caused the failure.

B.2.4 PROCESSOR COMMUNICATION PORT ERROR
DETECTED

These errors are different from those Processor Errors asso-
ciated with communications listed earlier in this appendix.
The difference is that Processor Communication Port Er-
rors are detected by the processor rather than the external
communicating device. The only Processor Error that has
any relationship to Processor Communication Porl Errors
(01000-09999) is Processor Error code 13. When error 13 is
indicated in a status register of a communication rung. in-
terrogation of control register 8175 will result in the display
of one of the Processor Communication Port Errors (01000-
(19999).

These errors can also be detected when an external device is
asking for information from the local processor. In this case,
there is no communication rung status register to indicate
the fault. Therefore, it is up to the user to implement the
means to annunciate these types of errors.

REMOTE RACK(S)
SHUTS DOWN

IF 30000-32728; Refer 1of“CPU/LI Error™|

meaning of the error number.

IF 10000-18192; Look at stawus field of L1 error co
refer to ['Read Afier Write Error®

STEP 1: INTERROGATE APPROPRIATE LOCAL INTERFACE ERROR CODE REGISTER

TF 20000-28192. Using the register number from error code (last four digits}, determine slot to which
register is assigned. The register module in that slot. generated the error. Look at status
field of that register then refer to appropriate register module Instruction Bulletin for the

de register for an indication of the affected bits and
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APPENDIX C

C.0 CHANNEL EXPANSION

C.1 General Information

This appendix provides information to expand an LI/R] sys-
tem. Expansion may be accomplished in two ways. The [irst
consists of adding to an existing drop. while the second is to
add an additional drop.

Regardless of what type of expansion method is used. the
user must develop and enter the ladder logic program for the
newly added I/Q points. For the specific programming proce-
dures. refer to the CRT Programmer Instruction Bulletin.

C.2 1/0 Expansion Considerations

i. The additional [/Q must fit within the processor (CPU)
addressing capability.

2. The additional 170 must be able to be supported by the
existing LI, if net. an additional LI module(s) will be
required.

Note: Model 300 can support | LI only.

3. Expansion of a physical drop requires that external regis-
ters are available for use at that location by cither a result
of:

A Previously allocated address assignments.
B. A reallocation of addresses.

4. The addition of maore registers on a channel will increase
the LI/RI update time. However, il the register(s) were
previously on that channel. the LI/R] update time should
not be significantly increased by additional drops.

The following is a brief description of the two basic expan-
sion alternatives, drop expansion and drop addition.

C.3 Drop Expansion

Drop expansion by a mere addition of hardware alone can be
accomplished if, and only if, the previously entered rack
addressing allows for it. Therefore, the current system config-
uration and the defined rack addressing has to be reviewed
when contemplating expansion of an existing PC system.

Expansion can be accomplished in one of two ways:
1. Replace the existing rack with a larger assemnbly.

2. With a four function digital 170 rack assembly. an expand-
er module (class 8030 Type CRM-115/116) may be used
10 add a second Digital I/O rack to the drop.

C.4 Drop Addition

Adding a drop can be performed at any time within the
limitations of the CPU and LI(s) being used.

The mere addition of the hardware to support a drop to an
existing LI channel alone will not make a drop operational. '

Alteration of the existing rack addressing assignments and
associated ladder program most likely will be required.

WARNING: Care must be taken when altering existing rack
addressing. Automatic shifting of addresses
will occur from the point of alteration. Regis-
ters may be changed to locations which were not
intended by the designer to be used as IO
points, thus possibly causing unexpected con-
trol action (o occur.

Once hardware and software modifications are started, com-
piete and verify that they are correct before putting the system
into Run or Disable Quitputs.

For information on how to alter rack addressing assignments,
refer to the CRT Programmer Instruction Bulletin.

When adding a drop or changing rack addressing for a specif-
ic_channel, the LI/R] update time may be altered. Refer to
LI/RI Update Time for more detailed informa-

fion.
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APPENDIX D

D.0 LI CONTROL/STATUS REGISTERS

D.1 General information

Control registers 8001 through 8163 (contained in the proces-
sor) are used to monitor, and in some cases, control the Local/
Remote Interface (LI) system. Not only is the condition of the
LI system reflected in these control registers, but information
pertaining to register modules and /0 modules is alse located
in these registers.

The CRM-210 and CRM-211 are two channel LI modules in
which three registers are used to communicate directly with
the processor (CPU). The first register is an error code cen-
trol register. The second is a control register for channel 1 and
the third is a control register for channel 2.

The number of control registers used to monitor a particular
LI system is based on the number of local interfaces used in
the system and the number of channels included in each local

interface. Each register consists of two parts known as the
status field and data field. The data field can be programmed
by the user for control functions. The status field, as the name
implies, is used just to monitor status of specific system
conditions.

D.2 Register Allocation

For the first LI Module in a system, the error code control
register is S8163. The channel control registers are 38162 for
channel 1 and S8161 for channel 2.

The following is a listing of the error control and channel
registers for systems using both channels on each LT up to 7
LI modules.

The contents of the error code control registers are discussed
in greater detail i Error Codes. The format for
the control data and status follow.

REQISTER L.l LOCATION FUNCTION

58163 First (Right of Error Code

58162 First CPL) Channel 1 Control Data and Status
S8161 First* Channel 2 Control Data and Status
58160 Second* {Right of Error Code

58159 Second* first LI Channel | Control Data and Status
S8158 Second* module} Channel 2 Control Data and Swatus
58157 Third* (Right of Error Code

58156 Third* second LI Channel 1 Control Data and Status
SB155 Third* module) Channel 2 Control Data and Status
58154 Fourth* (Right of Error Code

SB153 Fourth* third LI Channel | Control Data and Status
S8152 Fourth* module} Channel 2 Control Data and Status
58151 Fifth* (Right of Error Code

SB150 Fifth* fourth Channel | Control Data and Status
SB8149 Fifth* L] module) Channel 2 Control Data and Status
58148 Sixth* (Right of Error Code

S8t47 Sixth* fifth LI Channet 1 Control Data and Status
S8146 Sixth* module) Channel 2 Contro]l Data and Status
S8145 Seventh* (Right of Error Code

S8144 Seventh* sixth L1 Channel 1 Control Data and Status
S§143 Seventh* moduie) Channel 2 Control Data and Status

* Indicated L1 register assignments may vary, dependent upon LI position and rack address-
ing assignments. Control registers are dynamically assigned in accordance with rack
addressing and not solely based upon LI count. For more information. refer to Section

4.3.3, L1 Control Register Allocation.

Figure 0.1 - LI Control/Status Register Assignments
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D.3 Local Interface Module Control
Data Register

[we]is[ua[w3][2]lnufw[o[s]7]e][s]a]3]2]1]
UNDEFINED HALT DROF #1
AUTO RESTART HALT DROP #2
UNDEFINED —M8M8M8M8M8M8M8m —— HALT DROP #3
FAILURE OVERRIDE —M8M8M8M8M8™— HALT DROP #4
UNDEFINED HALT DROP #35
UNDEFINED HALT DROP #6
TXFT HALT DROP #7
FREEZE HALT DROP #38
Channel Control
Register Bit Name Description

| BALT DROP #1 When OFF (0} the drop will

2 HALT DROP #2 operate as the ladder logic

3 HALT DROP #3 indictates.

4 HALT DROP #4 When ON (1} the drop will

5 HALT DROP #5 be shutdown.

6 HALT DROP #6 I. Input status still valid

7 HALT DROP #7 2. Outputs turn OFF

8 HALT DROP #8 3. Register VO clear (depending upon module

type)
9 FREEZE When ON (1) and a loss of transmission or trans-

mission error or local rack error occurs, all out-
puts are maintained in their last state.
10 TXFT Transmission Fault Tolerance determines whether
3 or 10 consecutive transmission errors occur
before a channel error is acknowledged.

OFF(0) = 3 errors

ON(1) = 10 errors

11 Undefined

i2 Undefined

3 FAILURE OVERRIDE When ON (1) allows the channel to continue
operating if a drop error on the channel oceurs.
When OFF (D) and drop crror is present, channel
will shutdown and processor will halt.

14 Undefined

15 AUTO RESTART When ON (1) allows the channel to attempt 1o re-
establish valid communications with any drop
shutdown due to transmission ervors. (Bit 13
must be set to enable bit 15 10 be recognized.)
This control bit accomplishes a similar function
as the restart button on the LI module.

16 Undefined

Figure D.2 - LI Control Data Register
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D.4 Local Interface Module Cantrol
Status Register {[Roead Only)

[32]31 [30 20 "28 272625 [2a |23 [22]21 20]19[18]i7]

LI INTERNAL CHANNEI.
USAGE DIAGNOSTICS
COMPLETE
LI INTERNAL — CHANNEL
LISAGE INITIALIZATION
COMPLETE
LI CHANNEL ID
CHANNEL
ADURESSING
COMPLETE
UNDEFINED ———————— — UNDEFINED
DROP #3 ERROR SHUTDOWN —— DROP #1
ERRCR SHUTDOWN
DROP #7 ERROR SHUTDOWN — DROP #2
ERROR SHUTDOWN
DROP #6 ERROR SHUTDOWN ——M DROP #3
ERRCR SHUTDOWN
DROP #5 CRROR SHUTDOWN DROP #4

ERROR SHUTDOWN

Channel Contreol

Register Bit Name Description
17 Channe| Diagnostics Complete When ON (1)
LI channel completed its diagnostics.
L8 Channel Initialization Complete When ON (1)
I. Rls have completed their diagnostics
2. valid LI'R] ecommunication
3. Image table updating sequence complete
9 Channel Addressing Complete When ON (1), indicates the CPU has loaded val-
id rack addiessing information intw the LI
20 Undefined
21 DROP #1 ERROR SHUTDOWN If drop has been rack addressed:
22 DROP #2 ERROR SHUTDOWN When OFF (0) drop is operating
23 DROP #2 CRROR SHUTDOWMN When ON (1) drop is shutdown duc {0 crror.
24 DROP #4 ERROR SHUTDOWN
25 DROP #% ERROR SHUTDOWN 1f drop has NOT been rack addressed:
26 DROP #6 ERROR SHUTDOWN
27 DROP #7 ERROR SHUTDOWN When OFF (U} no drop exists
28 | DROP #8 ERROR SHUTDOWN When ON (1) drop exists without addressing
26 Undefined
0 LI Channel [D When OFF (03, indicates a | channel Li.
3 LI iniernal Usage
32 Ll Internal Usage
Figure D 3 - LI Control Status Register
D.5 Detailed Description of Control CAUTION: All inputs assigned to a drop thar has halred
Data/Status Bits because of the DROP HALT bit function
momentarily show an OFF (0} status in the proc-
The LI channel control register, bits 1-16, are initially reset essor. Within 5 slleconds, 3"_ mputs are agam
OFF (0) when the LI is installed. Once altered by program- updated and valid input data is contained within
ming equipment, data entry, or by the ladder program, these the processor.

bits will retain their state until altered again.
A drop programmed to halt will have valid updated input
Malt Bit(=) {1-8) status contained within the L] image table.
CAUTION: Do not use the DROP HALT bit function of the
CRM-210/211 Local Interface Modules until you Freeze Bit {9)
understand the following operational character-

istic and the CAUTICN below. The status of When the FREEZE BIT {bit 9} is set ON (1) by the user, all
inputs reported in the ladder program for a drop the outputs on all the drops of a particular channel will retain
shut down with the DROP HALT bit function, is their last state. ON or OFF when any of the following exist:

not as described in the Instruction Builetin. o )
l. A cornmunication error at a drop (ie. cut cable)
Any drop on a channcl may be programmed to HALT, that is,
turming OFF ail ity associated outputs. This is done by setting 2. The CPU HALT BIT (58176-1) is sct ON (1). (ic. CPU
its respective LI channel DROP HALT bit to ON (1), error or programmed Halt).



3. Power loss at the local (CPU) rack.

Note: Although the freeze bit may be set on (1), the operation
of the freeze function depends upon the detected error.

In the following cascs, the drops will not be frozen, but
set OFF (0).

1. Drup with internal error (ie. power loss, faulty Rl read
after write error) will have it vutpuis teset OFF (Q).

2. CPU turned into HALT via keyswitch or S8176-3 will
cause all drops to reset OFF (0).

CAUTION: Do not use the FREEZE BIT function of the
CRM-210/211 Local Interface Modules uatil you
have read and understand the following series
rclated operational differences, The status of in-
puts and outputs for a failed drop, as reported in
the ladder program, will be different depending
on the series module being used,

General Information

When using the CRM-210/211 Local Interface Modules, series
L through N1, the freeze bit function operates in a manner
different from other series modules. This errata sheet details
those operational differences.

The opetation of the freeze function is as follows:

Pre Saries L

bit function operates as deseribed previously in
and as shown in the LI/RI fault status table in
Seories L through N1

If a loss of communication occurs to a remote drop, the
operation of the CRM-210/211 Module with Failure Overtide
ON and thec freeze bit set on is as follows:

1. All outputs in the remote rack will hold their last state.

2. Whilc communication with the remotc rack is interrupted,
the ladder diagram program will show all Input/Qutput
points assuciated with the frozen drops 1-4 as being off.
The LO points in the ladder program associated with the
frozen drops 3-8 will reflect their last state.

3. Once communication is reestablished with the remote rack,
the tadder diagram program will again accurately reflect
the state of all I/O in the remote rack.

Serles N2 and Iater

The freeze bit function operates as described in Section D.5
and as shown in the LI/RI fault status table in Section 5.7.

Yurning Off Frozen Drops

1. Power cycling a drop with frozen outputs will resel, turn
OFF all the outputs, regardless of the prucessor state.

2. When valid communications exist. setting a particular L1
halt bit ON (1) will result in turning off trozen oulputs.

Note that if the CPU is halted due to an error, turning the key
switch to hall will not reset frozen drops.
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Rastarting Frozen Drops

1. Placing the CPL in either Run or Disable Outputs. by
either turning the CPL keyswitch or setting the appropri-
ate conlirol register bits (SB176). will atlaw all drops with
valid communications to restart in accordance with the
user program.

2. Power cycling the CPU when 1t is in either Run or Disable
Qutputs.

3. To automatically restart all drops. the CPL must be run-
ning. Alsc, the Failure Override Bit {bi1 13) und the Aute
Restart Bit {bit 15) must be previously set ON (1}, This
will function provided valid communications cxist be-
tween the operational CPU and dropls).

4, Pushing the RESTART (RESET) buttun on the LI, if «nd
only if, the CPU and communications are [ully uperation-
al. (Failure Override must be set ON (1).

Transmission Fault Tolerance Bit {10}

In harsh eleciromagnetically noisy environmenis. the possi-
bility of nuisance system shutdowns could occur. [F commu-
nications are disrupted. the LI/RI system is designed 1o estab-
lish a valid data transmission 3 times before acknowledging
these errors to the processor.

Transmission Error Detection

Two types of data transmission error detection methods are
used in the 1.I/RI communicilions link.

The first delection method couwnts the number of times a
specific black of data is determined ta be invalid. The second
detection method counts the namber of consecutive blocks of
data which are determined to be invalid

The accumulative values for each type of ransmission error
on gach of the independent channels is kept internally by the
LI and Rl module. When any one good transmussion occurs
on a channel, the respective transmission error counters lor
that channcl are reset to zero.

The user has the option of increasing the transmission fault
tolcrance level from 3 to 10 transmission errors. This is done
by setting thc Transmission Fault Tolerance Bit ON (1). Be
awarc that by sctting the number of transmission errors to 10
will require additional time for the system to recognize a
transmission error and cause a shutdown.

Note that the wansmission fault wlerance vnly affects the
operation of the system when invalid data is detected. In the
event that data is last due to cable damage, hardware mal-
functions transmission acknowledgements will not be present
in the LI/RI full dupléx communication link. the sysiem will
shutdown immediately.

When the LI acknowledges excessive transmission errors, the
entire system will shutdown unless the Failure Ovemide Bit.
(Biv 13) is set ON (1).

Fallure Override Bit (13)
The LI is designed so thal upon recognizing any drop error, it
will signal the CPU to terminate ladder pregram processing

and shutdown.

Each channel has a Failure Override Bit. The Failure Over-
ride Bit provides a means of preventing the drop error signal
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from affecting the CPU. With the Failure Override Bit set ON
{1, a detected drop error will shutdown that drop, but will
allow the rest of the channel to operate.

CAUTION: |. Care must be taken whenever the Failure
Override Bit is set ON (1), because the sys-
tem will continue 10 operate when drop ermors
occur. However, it is still possible to halt
drops thru ladder programming by setting
ON (1) selected Drop Halt Biuts.

[ V]

. If Failure Override Bit has been set ON (1)
and a drop error shutdown occurs, followed
by the Failure Override Bit being turned OFF
(1, the channel will shutdown, The channel
shutdown will in wrn cause the system w
shuldowa,

This bit allows for more system flexibility, therefore iimprov-
ing troubleshooting and start-up capabilities.

Autg Restart Bit {15}

If 4 drop has been shuldown due 1o transmission ermor, sewing
bit t5 ON (1) will allow the LI tw automalically attempt 1o re-
establish valid communication to that drop. It should be
noted, however, that the processor must be operating in Run
or Disable Outputs. In order to kcep the processor running
under error conditions, the Failure Override Bit {Bit 13) must
be ON (1)

This bit acts in the same manner as does the RESTART
(RESET) button on the front of the respective LI module. The
AUTO RESTART BIT has the advantage of attempting to
bring a drop back on line as soon as possible without requir-
ing personnel to push the L1 RESTART buttog,_For_m
information on the RESTART button, refer !0
LI/RI Communication Restart (Pushbutton).

Drop Ervor Shutdown Bit{s) {21-28)

Drop Error Shutdown bits are used tor diagnostic purposes.
They are also used to initiate control functions when the
Failure Override Bit is set ON (1),

The Drop Error Shutdown bit of a non-gxistent or an unde-
fined drop will be displayed as ON (1)*, because the LI is not
communicating with the drop. The drop error bit of an unde-
fined drop being ON (1}* will not affect the shutdown oper-
ation of the system.

Note 1hat these bils will be exiremely useful when imple-
menting applications which use ladder control programs 1o
affect conditional failure overriding and programmed shut-
downs,

* Some programmers are capable of displaying information
which is relevant only to the present system configuration.
For additional information, refer to a programming
instruction bulletin.

APPENDIX E

E.0 LI/RI POWER-UP SEQUENCE

E.1 General Information

This appendix will describe the power-up sequence for the
LI/RI 140} system.

E.2 LI Light Sequence

The foltowing sequence of events occurs when the LI is
energized, or the processor keyswiich goes from HALT to
RUN or DISABLE QUTPUTS:

1. The MODULE ERROR LED blinks ON, OFF, ON, OFF,
and remains OFF if no detected error* ¢xists within the
LI

2. The CHANNEL CRROR and LIALT LED's arc ON and
turn OFF when all the sclf-diagnostic routines are com-
pleted.

3. The green channel RUN LED will turn ON when the LI is
cammunicating.

*The MODULE ERROR LED will turn ON if this module has
initiated a rack error condition, thus halting the systerm when:

1. A self-diagnostic error is detected.

2. Missing defined racks (unless the Failure Override Bit is
ON {1)).

3. An illegal rack addressing map is detected.

E.3 Rl Light Sequence

The following sequence of events oceurs when the Rl is
energized:

1. All red LEDs turn ON and then OFF.

2. The red HALT LED will turn OFF when the green RUN
LED turns ON.

3. The green RUN LED turns CN when the RI is communi-
cating to its rack assembly and the CPU is in Run or
Disabled Outputs.

When the processor keyswitch goes from HALT to RUN or
DISABLE OUTPUTS, only steps 2 and 3 occur.

The MODULE ERROR LED will remain ON only when a
self-diagnostic error is detected.

E.4 LI/RI Initialization

I. When power is applied, self-diagnostic routines are initi-
ated and verified within the LI, RI, CPU, and other ragis-
ter modules. Completion of the sel{-diagnostics insures
that these modules are operational.

2. The LI then verifies cammunications with all of its drops.

3. The CPU will initiate the loading of the user defined rack
addressing map into the LI.

If valid LIYR]I communications cannot be established, an error
will be generated by the LI module. This error witl halt the
processor unless the failure override bit of that L1 channel
contral register has been set ON (1).
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APPENDIX F

F.0 LI/RI ADDRESSING WITH MODEL 300

F.1 General Information

The following 1wo examples are used w illustrate the concept
of the Model 300 local and remote address assignments. The
first utilizes a Mode!l 300 housed in a digital 1O rack. The
second has the Model 300 in a register rack. [n both exam-
ples, there are 256 digital /O and 6 register modules.

When examining these Model 300 examples, observe the
following points:

1. Since the Mode] 300 can support only one LI and address a
maximum of 112 registers, adding an LI does not increase
the number of useable registers, but does permit the use of
remote [/0.

2. Assignas many registers as possible to the L1. This type of
register assignment allows for flexible remote /O con-
figurations.

3. The register assignments are distributed in an equitable
manner between the two channels of the LI, This method
allows for a uniform LI/RI update time.

4. The digital I/O are assigned to the first 16 registers be-
cauwse these are the forcible registers within the Model
300°s 112 useable registers.

F.2 Local (Model 300 CPU) Digital Rack
Assignments

This first example demonstrates the use of a Model 300 being
housed in a digital rack te support local I/Q while also sup-
porting remote I}0. The local (CPU) rack is supporting 64
digital IO points and a 2 channel L1 module with remote
drops. 192 digital IO points and 6 register modules are
assigned to the drops among the two channels.

The maximum updatc time for any drop on channel 1 is
54.7ms. The maximum update time for the drop on channel 2
is 84.0ms. For more information, refer to Appendix A, LI/RI
Update Time.

F.2.1 LOCAL {CPU) RACK

SioT e 1
START FDDRESS | S5 | S1

LI [CPU|e4 pIgITAL I/0

LocAL
CRHM|132@| 4 REGISTERS
210 s1-1 (CPU)
THRU RACK

S4-16

END ADDRESS S1i2| 54

Figure F.1 - Local {(Model 300 CPU)
Digital Rack Address Assignments

Slot 1- Four registers have been assigned to the Model 300
for the 64 local digital [/O. (Si-1 thru 84-16)

Noie thal in a digital rack, addresscs for digital 'O are always
assigned 1o slot 1.

Slot 2- The remaining I08 registers are assigned fo the LI
madule (CRM-210} so the CPU may access and use
them as either external or internals. (S5 thru §112)

F.2.2 CHANNEL 1, DROP #1 RACK ADDRESS
ASSIGNMENTS
SL0T 2 1

STORT ADDRESS 85 | 51

|.I |CPU|64 DIctiaL Is0.
CRM|rows| « pecsters  -OCAL
210 Sl (REPU )
si112| s+ S4-18 CK

2 i DOROP #1
- | s

RI |8+ pmermaL 140
CRM| & secretens
22| es-t

| e

L/

Figure F.2 - Channel 1, Drop #1
Rack Address Assignments

A total of 64 digital IO points are assigned to this remote
drop. Note that this drop uses a low profile RI (Class 8030
Type CRM-220) which is designed to fit into {our function
1/O rack assemblies only. This same addressing scheme can
be used if a Type CRM-222 were used.

Slot 1- The RI module (CRM-220) has been assigned four
registers for the 64 remote digital I'O.
(S5-1 thru 88-16)

Slot 2- No address assignments required.

F.2.3 CHANNEL 1, DROP #2 RACK ADDRESS
ASSIGNMENTS

sLor 2 1
9TART RODRESS | 95 | S1

LI |CPU|s# DIertAL 1/0
LoCReL
CRM| M3¥88| 4 REGISTERS creus

218 s1-1 RACK
END ADORESS  |Sl12| 4 5416 c

I
CHAMMEL 1 J

DROF ®1

AT |es orerTa T/
CRM| + RecIsTERS
ccd

-1

TRy,
. | = <816
> -  DROP #2
s17[ a9
BCO| RT lize piczta, 1/a
RI CRIM € RECISTERS
141222| g3-1

THRU
s |18 $16-16

Figure F.3 - Channel 1, Drop #2
Rack Address Assignments
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The second drop is similar to the first in thal it has digital I/O.
However, this drop has double the digital /O points and is
also using a BCD input module.

Siot 1- The RI madule (CRM-222) has been assigned 8 regis-
ters for the 128 remote digital Q. (59-1 thru S16-16}

Slot 2- 16 registers have been assigned for the BCD input
module. (S17 thra 532)

F.2.4 CHANNEL 2, DROP #1 RACK ADDRESS
ASSIGNMENTS

aar 2 1
ATonT oonERs | 95 | M

E.L-'f. Cil..—l u‘umm 14 | nenl
Z1d -1 (cru)
™

[ 2

Mg | FACK

DROF #1

¥ FUTURE
(UF TO CROF ¥81

Figure F.4 - Channel 2, Drop #1
Rack Address Assignments

For this next drop, a 9 slot register rack is connected to
channe] 2. Note that the addresses for channel 2 start at cne
greater than the ending address for channel 1. In other words,
when channel | ends, channel 2 begins.

Requirements for register modules vary. As an example, a 4
channel analog module requires 4 registers for complete ad-
dressing. A BCD I/Q medule requircs 16 registers.

Slot 1- No address registers arc required since there are no
digital 170 points.

Slot 2- Four registers are assigned to a 4 channel analeg input
module. (8§33 thru 536}

Slut 3- Four registers are assigned to a 4 channel analog
cutput module. (537 thru 540)

Slot 4- 16 registers are assigned to a 16 (4 digit) BCD input
module. (541 thru 356)

Slot 5- 16 registers are assigned to a 16 (4 digit) BCD input
module, (857 thru 572)

Slot 6- 16 registers are assigned to a 16 (4 digit) BCD output
module. (573 thru 588)

Slot 7-9*- No address assignments requircd.

* Slot 9 and above cannot be addressed by the Model 300.
(These slots may be uscd to power any register module
which require only power and does not require regisiers
such as a D-LOG or SY/NET module).

F.3 Local (Model 300 CPU) Register
Rack Address Assignments

This second example demonstrates the use of 2 Model 300 in
a register rack. The local (CPU) rack will house the proces-
sor, LI and 5 additional register modules.

Note how the addresses are assigned in very much the same
manner as the previous example and specifically the digital
/Oy and register modules.

The first 16 of the 112 total addressable registers of the Model
300 are used for digital /O since they may be forced.

The Model 300 Processor can support ong LI module. The
addition of a LI module does nor increase the number of
additional registers, however, it does permit the use of re-
mote /0.

In order to maximize the number of registers available to the
LI, and facilitate for easier future expansion. the ending
addresses are calculated for the slots by subtracting the num-
ber of registers required for each modute in the CPU rack
from the available registers. (i.e. The ending address for the
last addressed slot, in this case slot &, is 112 and the preced-
ing <lot’s ending address should be 112 minus the number of
registers required for this module.)

The maximum update time for any drep on channel 1 is
17.4ms. The maximum update time for the drap on channel 2
is 44 4ms. For more information on how to catculate LI/RI
update times, refer mm LI/RI Update Time.

F.3.1 LOCAL CPU RACK

StoT 1 2 3 4 & B 7 8 9"

START RADDRESS - 51 $57 | 561 | 565 [ S@1 | 897 | -~
ceiLz|  |a/olo/alecpiacoiBepleee FO5EE
wsed|(CAN|  [RIMROMRIMIRIBIROMDLM Srr

1@ 121|121|141}141/141(110
END RODMESS | - | 5§56 568 | 564 | 88 | 586 [S112| -

¥ g 0T 9 CANMOT BE RDORESSED BY THE
( THIS SLOT MAY BE USED TO POMER A D-LOGC OR
SY/NET RMOOULE]

Figure F.5 - Local (Model 300 CPL)
Register Rack Address Assignments

Slot 1- No address registers are required since there are no
digital /0 points.

Slot 2- 56 registers are assigned to the L1 (CRM-210) for the
2 remote 17O channels and future expansion.
(S1 thru 856)

Slot 3- No register assignments required. (Spare slot for
future expansion.)

Slot 4 4 registers are assigned to a 4 point analog input
medule. (857 thru 560)

Slot 3- 4 registers are assigned to a 4 point analog output
module. (861 thru $64)

Slot 6- 16 registers are assigned to a BCD input modute.
(865 thru S80)

Slot 7- 16 registers are assigned to a 16 (4 digit) BCD input
module. ($81 thru $96)



Slot 8- 16 registers are assigned to a 16 (4 digit) BCD output
module. {597 thru S112)

Slot 9- This slot is not addressable by the Model 300. (This
slot can be used to support a module which only
requires power. For example. a D-LOG (DLM-110)
or SY/NET (CRM-510).)

F.3.2 CHANNEL 1, DROP #1 RACK
ADDRESS ASSIGNMENTS

SLOT 1| 2 3 4 5 6 7 8 9
STORT ADORESS | - | 51 957 [ 561 [9s [sm1 | 882 | -

cPulLI|  |{A/DID/AIBCO|BCOBCO-x| (5 )5
wowu[CRM|  [RIMROMIRIMIRIMIROMIOLM! ek
218 [12i[121]141]141)141[110

END ROORESS ~ | 956 SEN | 584 | S0P | 99 |S112]| -

DROP #1

RI |e4 pIcITAL 10
ICRM| 4 REGISTERS

22l s1-1
™Y
- o4 $4-16

Figure F.6 - Channel 1, Drop #1
Rack Address Assignments

This drop will support 64 I/O. It uses a Type CRM-220 RI
module which means that the drop must use 4 function O
rack assemblies.

Slot 1- Four registers are required for the 64 digital [/O.
(S1-1 thru 54-16)

Slot 2- No address assignments required.

F.3.3 CHANNEL 1, DROP #2 RACK
ADDRESS ASSIGNMENTS

SLOT 1 2 3 4 S &6 7 B 9
START NOORESS -~ | 81 957|981 [ 905 | W9 | M7 | -
CPLY LI A/0|0/R|BCDIBCOIBCD{o-Los (CPW)

a8 [CRM RIMROMRIMRIMROMDLM| aace
210 121[121]|141(141]141(2102

LOCAL

END ADORESS - | 858 P4 | 964 | 500 | TR |S112]| -
Uﬂ.ﬂll
2 1 DROP #1

- 81

RI les pIsITAL I/0
CRMI 1 mecrsToRs
22@)] s1-1

- g4 54-18

Figure F.7 - Channel 1, Drop #2
Rack Address Assignments

2 1 DROP #2

RI [s+ DICITAL 1/0
ICRM| 4 RECISTERS

222| s4-1
THW
- 58 S8-16
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This drop is identical to Drop #1 in that it has 64 digital 1/O
and differs in only that a Type CRM-222 is used. The Type
CRM-222 R] can be used in any type of rack assembly, 4 or 8
function [/O rack as well as register rack assemblies.

Slot 1- 4 registers are required for the 64 digital [/O.
(S5-1 thru SB-16)

Slot 2- No address assignments required.

F.3.4 CHANNEL 2, DROP #1 RACK ADDRESS
ASSIGNMENTS

SLOT 1 @2 3 5 6 7 8 8
START AOCRESS | - | 51 957 |sm1bses w1 [897 | -

ceulLz|  [a/plo/miecolecojpcoleus| E2SH,
woee[CRM|  [RIMROMIRIMRIMIROMIOLM| Gt

21e 121/121|141[141[141(110
END RODRESS | - [958 | sxw | 564 | oo | 898 |5112] -

mul Iomna.z

2 1| DROP #1 2 1
- |95 517 | 89

DROP #1

RI [e+ oxerraL 1/0 BCD| AT |1ew oxerraL 1/0
ICRM| « REGIATER RIMCRM| a3 RECISTERS
220| s1-1 1411222] eay

- | 8s 84-18 332 | 518

£16-186

L

2 1 DROP %2
- 5

FUTURE

(UP TO OROP #8)
RI |e4 p1cIvaL 140
ICAM| « REGIATERS
222| g4-1

THRU
- 59 S0-16

L/

Figure F.8 - Channel 2, Drop #1
Rack Address Assignments

This drop supports 128 digital 110 and a BCD input modute.

Slot 1- 8 registers are assigned to support the 128 digital 1/O.
(89-1 thru S16-16)

Slot 2- 16 registers are assigned to the BDC input module.

(317 thru 532)



Page 38 30598-247-01

APPENDIX G ADDITIONAL DATA LINE PROTECTION

For outdoor communication cable, or indoor cable that is
subject to severe electrical disturbances, overvoltage tran-
sient protection is required. This protection is to guard both
modules and cable from darmage. To accomplish this, a device
that suppresses transients caused by lightning, inductive
switching and electrostatic discharge must be used. This de-
vice is called a data fine protector (DLP).

The recermmended DLP is the Square D Class 8030 CBP-310.

IMPORTANT INSTALLATION CONSIDERATIONS

1.

Cable runs between the CRM-2XX Interface Modules and
panel DLPs should be kept as short as possible. The shieid
in the cable can be connected to the DLP's “N/C'"' screw,
the portion of the unshielded cable must be kept as short
as possible. The Interface Module wiring is standard.

. A panel DLP shouid be solidly grounded, via its ground

lead, directly to the panel.

Building DLPs are suggested for cutdoor runs of cable to
provide primary level protecticn against lightning-induced

transients. The DLPs should preferably be installed at the
peint of building entry to keep all transients outside the
building, otherwise it may be necessary to electromagneti-
cally shield the cable so that the high voltage transients
aren't coupled inte cables within the building. Shielding the
cable can be done with a separate, properly grounded,
steel conduit.

. Building OLPs must be solidiy grounded, via their GND

lead, directly to building steel or to the power ground.

. The load of each DLP is equal te 200 feet of cable.

. Each SY/MAX rack and power supply must be solidly

grounded. Refer to the "Planning and Installation Guide,"
Instruction Bulletin #30598-175-XX.

. See Instruction Bulletin #30598-518-01 for further details

on the Data Line Protector.

. The CRM-210/211 Modules Series 0 and later have this

isolation built into the module and they do not require a
CLP
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