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PREFACE 

The CMRII/CMVII Distributed Multiprocess Con­
troller Pocket Service Guide provides field service engi­
neers with a quick-reference guide to help troubleshoot 
and maintain theCMRll/CMVII controller to a field 
replaceable unit (FRU). 

Additional information may be found in the reference 
documents listed below: 

• CMRII Systems Option Description 
(YC-C3 I 8C-OO) 

• CM R II Product Description (YC-AB09-00) 

• CMRII Engineering Drawings (MP-OI287-00) 

• CMVl1 Engineering Drawings (MP-OI288-00) 
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1 INTRODUCTION 

1.1 GENERAL 
The Compact Micro Remote (CMRII/CMVII) sys­

tem is a distributed multiprocess control device that con­
trols and monitors a variety of I/O functions from one 
PDP-II host computer system. 

The CMRII/CMVII uses a microprocessor-based 
controller at the host that is capable of distributed pro­
cessing over muItipointcommunications facilities. Up to 
252 EIA RS-232-C interface remote units or 64 limited 
distance modem (LDM) remote units can be controlled 
by the host controller. The remote units are standalone, 
firmware-based devices capable of controlling and mon­
itoring 16 different I/O modules. 

1.2 PHYSICAL/FUNCTIONAL DESCRIPTION 
Hardware for the CMR I J /CMV II system is logically 

separated into two distinctive sections: 

I. The CMRII/CMVII host controller, and 

2. The CMROI remote unit. 

A brief description of each is provided in the following 
sections. 

1.2.1 CMR 11 Host Controller Component Summary 
The CMRJ I/CMVII host controller, physically lo­

cated at the site of the CPU, consists of the following 
three basic components: 

• Host controller microprocessor 

- CMRII-AA - A single hex-height module 
(M8990) that mounts in any SPC UNIBUS slot. 

- CMV II-AA - Twodual-height modules (M7181 
and M7182) that mount in any LSI-II Q-BUS 
slot. 

--- -- --- ---~----,------ --------., 



2 INTRODUCTION 

• Communication panel assembly 

- CMRII-OI panel assembly - Includes one LDM 
module (M8996). Has three additional locations 
for add-on M8996 modules. Also includes 2C­
HY38A-06 cable assembly. 

• Add-on module 

- CMRII-02 - Includes one add-on LDM 
(M8996) module and 2C-HY38A-06 cable as­
sembly. 

The host controller module interfaces the UNIBUS or 
Q-BUS to the M8996 LDM. The LDM in turn provides 
the signal conversion necessary for interfacing to the net­
work. Figure I-lis a basic diagram of the host controller 
configuration. 

Three communication configurations are possible: 

I. EIA RS-232-C using modems, 

2. CMR on-board limited distance modem, or 

3. A combination of both. 

Typical network schemes are: 

• Single or multiple CMR remotes 'with LDMs (lo­
cated adjacent to the host or distributed throughout 
a building) operating over 2-wire or 4-wireprivate 
lines at rates up to 9600 baud. 

• LDMs connected .to dedicated leased telephone 
lines at speeds up to 2400 baud (depending on the 
number of remotes and the line distances involved). 

• EIA RS-232-C modems operating long. distance 
over leased telep~one lines. 

• EIA RS-232-C modems used to communicate with 
the first of a cluster of CMROI remotes after which 
the remaining remotes of the cluster may use LDM 
communications. 

A variety of communication line speeds are possible 
because each host unit has four individual commu­
nication ports. The total number of remote units may be 
evenly divided among the four ports. Each port can se­
lect either 300, 600, 1200, 2400, 4800, or 9600 baud. 
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4 INTRODUCTION 

The ·individual baud-rate selection switches offer a con­
venient and easy means of providing high-speed commu­
nications to short distance remotes, while at the same 
time, establishing lower baud rates for ports connected to 
·Iong distance remotes. 

1.2.2 CMROI Remote Unit Component Summary 
The CMROIremote unit is a self~contained, rack 

mounted unit,consisting of five major component areas. 
It is physically located at the site where proeesscontrol 
is taking place, The five major component areas are: 

I .. Remote controller microprocessor modules (M8991 
andM8992); 

.2. Limited distance modem (LDM) module (M8995); 

.3. Remote I/O process control modules (optional); 

a. 16-point (bit) optically coupled digital input 
modules, 

b.16-point (bit) digital output modules, 

c. 4-channel optically coupled pulse counter mod-. 
ules. . .. 

d. Analog to digital (A/D) .converter modules . 

. e. 8"channel analog input multiplexer modules, and 

f. 2.channel analog output modules. 

4. Maintenance display panel - Includes the M9053 .. 
remote connector mOdule; and 

5. AC/DC power supply - DC feature is optional. If 
selected. unit switches to dc operation if a failure 
occurs at the ac, 

The remote controller modules (M8991 and M8992) 
interface the remote LDM (M8995) to the I/O process 
control bus called theR-BUS. 

fn the normal RUN mode. messages from the host are 
receivedthrough~ the port. decoded and checked for er­
rors by the remote controller. and then channeled to the 
correct I/0 device. . 

When not receiving a message or executing a function. 
the remote. controller can· be· enabled to scan specified 
channels for alarm conditions. Alarm conditions may be 
a change in the state of the digital input points or analog 
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INTRODUCTION 5 

changes beyond specified limits. When an alarm is de­
tected it is stored. When the next interrogation message 
is received from the host, the CMROI returns all alarm 
data. . 

The remote unit also contains built"in test programs 
which use the maintenance/display pane] to check out 
the controller or any I/O modules. The panel containsa 
number of switches and LEOs to facilitate various main­
tenance functions. These switches and LEOs are dis-' 
cussed in Chapter 3. Figure 1-2 is a basicdiagram of the 
CMROI remote configuration. 

Power for the CMROI may be either 115 or 230 Vac 
or optional 12 Vdc (supplied by customer 20 AM bat­
tery). When ac power is lost, the unit automatically 
sWitches to the optional 12-volt system. . 

1.2.3 Specifications 

• Mechanical 

- Host Controller 

CMR II ~ One hex-height module (M8990 -
UNIBUS) 

CMVII - Two dual-height modules (M7181and 
M7182"')- Q-BUS 

- Remote unii(CMROI) 

Height = 30.5 cm (12 in) 

Width = 48.3 cm (19 in) 

Depth := 27.9 cm (II in) 

Weight = 22.7kg (50 Ibs) 

• Electrical 

- Normal input power requirements 

"'The M7182 is a "piggyback" module requiring two ad­
jacent slots. However, it attaches to only one slot for 
power. 
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CMROIOption Max; Current 

CMROI-AA 115 Vac 2.5 A 

CMROI-AB 230 Vac 1.5 A 

CMROI-AC lIS Vac 2.5A or 
12 Vdc* at 30 A 

.CMROI~AD230 Vac 1.5 Aor 
12 Vdc* at 30 A 

• Environmental 

Environmental conditions without analog cir­
cuits: 

5° - 50° Celsius 

41 ° - 122° Fahrenheit . 

Humidity 10 ~ 95% (Noncondensing) 

- Environmental conditions with analog circuits: 

15° _·32° Celsius 

5.9° - 90° Fahrenheit 

Humidity 10 - 90% (Noncondensing) 

• Communications 

- EIA RS-232-C or limited distance modem 

- Baud rates: 300, 600, 1200, 2400, 4800. or 9600 
baud 

Baud rate/line length 

Voice-grade. 
telephone lines: 

4-wire 
continuous line: 

EtA limitations: 

NOTE 

2400 baud max. 
422 km (300 miles) . 

9600 baud max. 
80 km (50 miles) 

9600 baud max. 
No limit to distance 

Maximum baud 'rate and maximum distance 
cannot be achieved together. 

*Battery 20 Ampere-hour (A h) 
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2 BOARD 
CONFIGURATIONS 

2.1 GENERAL 
This section provides a summary of key factors con­

cerning certain configuration variables that must be veri­
fiedduring troubleshooting. Board configurations, in­
cluding jumper and switch selections, and system· 
configurations, including cabling, are included to sup­
port the troubleshooting efforts. 

2.2 CMRll/CMVll· REFERENCE 
DOCUMENTATION 

Refer to the following documents if the level of con-
tent in this section is insufficient. . 

• . CM R Systems Option Description YC-C31 8-C-OO 

• CMRJ J-AA Engineering Drawings MP-01287 

• CMVII-AA Engineering Drawings MP-01288 . 

• CMRII~J/02 EngineerfngDrawings MP-01289 

• CMROI Engineering· Drawings MP-01290 

·2.3 CMRll/CMVll COMPONENTS LIST 
Tables 2-1 and 2-2 identify the components required 

to configure the CMRIl/CMVI1 host and the CMROI 
remote unit respectively. 

9 
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10 BOARD CONFIGURATIONS 

Table 2"1 CMRll/CMVn Components List 

Option Parts List Description 

CMRII-AA Basic PDP-II Host Controller 
MS990 Host Microprocessor Module 
YC-C3ISC-OO Option Description Manual 
MP-OI2S7-00 Engineering Print Set for 

~, 

CMRII-AA 
AC-F912B-MC CZCMJ** Diagnostic Paper' 

AK~F913B-MC 
Tape 
CZCMJ** Diagnostic Listing 

2C-HY50A-OO Host Comm Pori Test 
connector 

CMVI1-AA Basic LSI-I i Host Controller (-M71S1 Host Microprocessor Module # I 
M71S2 Host Microprocessor Module #2 
BC05L-IC Module Interconnect Cable 

, YC-C31SC~OO Option Description Manual 
MP-OI2SS-00 Engineering Print Set for 

CMVII-AA 
AC-F912B-MC CZCMJu Diagnostic Paper 

AK-F913B-MC 
Tape 
CZCMJ** Diagnostic Listing 

2C-HY50A-OO Host Comm Port Loopback Test 
Connector 

CMRil-OI Host COinmuni~ation Panel 
Assembly C 

2C-H434A-OO Communication Panel 
,MS996 Host LDM Modem Module 
2C-HY3SA-06 CMR LDM Communication 

Cable ' 
MP~OI2S9-00 Engineering Print Set for 

CMRII-OI/02 
2C-HY5IA-OO EIA BergPort Loopback Test 

Connector 
2C-HY53A-OO LDM Loopback Cable Wire 

Assembly 

CMRII-02 Host LDM Communication ( Add-on Option for each 
additional communication port 

MS996 Host LDM Modem Module 
2C-HY3SA-06 CMR LDM Communication 

Cable 
2C-HY5IA-OO EIA Berg Port Loopback Test 

Connector 
2C~HY53A-OO LDM Loopback Cable Wire 

Assembly 
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Table 2-2 CMRiH Components List 

Option Parts List Description 

CMROI Basic Components 
The basic CM~O I. without any 
I/O modules is the foundation 
for buildingcus!om 

( 
configurations. It is not an 
orderable item. 

2C-E265A-00 CMROI Remote Box Chassis 
Assembly with associated 
hardware 

M1!99 I MiCroprocessor Controller # I 
Module 

M8992 Microprocessor Controller #2 
Module 

M8995 LDM.Modem Module 
M9053 Remote Connector Module 
2C-E255A~00 Display Panel Assembly 
MP-01290-00 Engineering Print Set for 

CMROI 
YC-C3 I 8C-00 Option Description Manual 
2C-HY51 A-OO EIA Berg Port Loopback Test 

( 
Connector 

2C-HY53A-00 LDM LoopbackCable Wire 
Assembly 

CMROI-AA BasicCMROI See Description Above 
2C-E250A-OI AC Power Supply (115/230 

Vac) 
17 -00083-07 AC Power Cord for 115 Vac 

Application. 

CMROI-AB Basic CMROI See Description Above 
2C-E250A~01 AC Power Supply (115/230 

Vac) 
17-00083-08 AC Power Cord for 230 Vac 

Application 

CMROI-AC BasicCMROI See Description Above 
2C-E250A-02 AC/DC Power Supply 

(115/230 Vac) without DC 
battery back-up capabilities 

17-00083-07 AC Power Cord for 115 Vac 
Application 

CMROI-AD BasicCMROI See Description Above 
2C-E250A-02 AC/DC Power Supply 

(115/230 Vac) without DC. 
battery back-up capabilities 

17-00083-08 AC Power Cord for 230 Vac 
Application 

( 



. 12 BOARD CONFIGURATIONS 

2.4 I/O CONTROL MODULES/TERMINATORS 
A wide variety of I/O control. modules are optionally 

available with the CMROI remote unit. These modules 
are selected by the customer to perform specific oper­
ations. Each I/O module must be equipped with a pad­
dleboard cablelerminator. 

Module summary: 

• I/O module 

-MountS in R-BUS slots, . 

.:. Contains built-in lD code, 

-Terminated by either M90500r M9052 pad­
dleboard (see Table 2-3), 

- Available in functional varieties . 

• 1/0 paddleboard terminator 

- Predrilled for customized configuration. 

- Mounts in slot below the assigned I/O module. 

'. Table 2-3 lists each of the optional I/O modules in ad­
dition to thelD code and associated paddleboard cable 
terminator. . 

2.S CMRll/CMVIl POWER/BUS LOADING 
Tables 2-4 through. 2-6 list all of the module power re­

quirements for the CMR II /CMV II host, theCMROl 
standard components, and the CMROI optional I/O con-
trol configuration. . 
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Table 2-3 OptionalljO Module List 

Module 

A1004* 
AIOOS* 
A600S 

M8986 
M8987 
M8994 
M8993 
M8997 

*A805 
**M9050 
**M9052 

ModulelD Termination Description 
Paddleboard** 

120417 M9050 8-Channel Analog Multiplexer, Dry Reed Relay, 2 wire 
120417 M90S0 8-Channel Analog Multiplexer, Dry Reed Relay, 3 wire 
011063 M90S0 2-Channel Analog Output Module 

004421 M90S0 or M90S2 16-8it Digital Output Module, Mercury Wetted Reed Relay, Form 8 
004421 M9050 or M9052 16-8it Digital Output Module, Reed Relay, Form A 
004421 M9050 or M9052 16-8it Digital Output Module, Mercury Wetted Reed Relay, Form A 
104401 M9050 or M9052 16-8it Optically Coupled Input Module 
101777 M9050 or M9052 4-Channel Optically Coupled Pulse Counter Module 

Analog-to-Digital Converter (used with A I 004 or AI 005 and occupies a dedicated slot) 
Attaches 16, 2-wire channels with split lug solder connections 
Attaches a 40-pin standard Berg connector cable 
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Table 2-4 CMR/CM.VI I Module Input Voltage Chart 

Module(s) Voltage Rating. I Maximum . Minimuni Test Bus 
(Approximate ValueS) . Voltage Voltage . .. Po,nt Loading 

CMR-II Backplane PDP-) I, I DC 
M8990 +5 Volts@ 5.0 A +5.25 +5,00 AA2** Load, 4 ACLoads 
CMV-II ; . Backplane LSI-II. I DC 
M718.1 & +5 Volts@,5.0 A +5.25 +5.00 .. : 

AA2 -- Load, 3 AC Load! 
M7.182 
M8996- • +5 Volts @ 1.0 A +5.25 +5.00 J2-E;J2-F N/A 

• DC Power for the M8996 (up to four). is supplied by the host controll~rvia cable 2C-HY38A. Add 1.0 A. 
for each M8996. . 

** (Ground Pin is AC2) 

Do Not·Exceed Normal Bus Loading: 
N()TE 

,. 

• 20 DC wads witho.ut bus repeater. 
• 20 AC Loads (Q BUS) without terminated backplane. 
•.. 35 AC Loads (Q .BUS) wit" terminated backplane. 
• Maximum UNIBUS cable without bus repeater - 15.25 m (50 feet). 
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BOARD CONFIGURATIONS 15 

Table 2-5 CMROI Remote Unit Voltage Chart 

Unit Voltage Test Points 

CMROJ without 
I/O Modules. 

12Vdc @, 1.7 A CMROI Backplane 
Pins AA 1, AA2 

Includes M9053, 
M899J, M8992, 
M8995 and 
display panel. 

Ground Pins AC 1, 
AC2 

2.6 CONFIGURATION VARIABLES 
This section provides the information needed to imple­

ment a wide variety of CMR II /CMV II system con­
figuration variables. These include device placement, de­
vice/vector addressing, port baud rate selection, remote' 
I D addressing, and modem related variables. Section 
2.6.1 provides CMR II /CMV II host requirements while 
Section 2.6.2 outlines the CMROI remote unit require­
ments. 

2.6.1 CMR 11 / CMV 11 Host Considerations 

• Mounting 

CMR I I; one hex-height small peripheral controller 
(SPC) backplane slot. 

CMV II; three dOUble-height SPC backplane slots­
one for M7181 and two for piggybacked M7182. 

• Device Placement 

Does not require any particular placement on the 
bus. For CMV II, Q-BUS interrupt priority rules 
apply. Because the M7182 does not pass on Q-BUS 
interrupt grant signals, the M7182 must be the last 
device on the Q-BUS. 

• Device Address 

Assigned to user-address area beginning at 764070. 
For switchpack location and address selection refer 
to Figure 2-1 for CMRII or 2-3 for CMVII. 

• Vector Address 

Assigned to user-address area beginning at 170. For 
switchpack location and address selection refer to 
Figure 2-2 for CMRII or 2-4 for CMVII. 



Table 2-6 CMROt Optional Module Voltage Chart 

Module ($) Voltage Rating . Maximum 
DC Voltage 

A 1004 +12 Volts@0.3A +17.0Vdc 
, 

Al005 +12 Volts@0.3A +17.0Vdc 
A80S +12 Volts@0.9A +11.0Vdc 
MOOS +12 Volts@0.9 A +17.0Vdc 
M8986 +12 Volts@O.4A +17.0Vdc 
M8987 +12 Volts @0.4A +17.0 Vdc 
M8993 +12Volts@0.2A +17.0Vdc 
M8994 +12 Volts@O.4 A +17.0Vdc 
M8997 +12Volts@0.4A +17.0Vdc 

r i~. 

" 

Minimum 
Voltage 

+9:0Vdc 

+9.0Vdc. 
+9.0Vdc 
+9~OVdc 
+9.0Vdc 
+9.0Vdc 
+9.0Vdc 
+9.0Vdc 
+9.0Vdc 

~ 

TeSt Point 

CMROI Backplane pins AA I, 
AA2 

Ground Pins are ACI, AC2 

:--

~. 
I 

Ol 

aI 

~ 
~. 
n 
o z 
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C 
::D » 
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en 
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BOARD CONFIGURATIONS 17 

• Interrupt Priority 

Normally BR4. For location, refer to Figure 2-1 for 
CMRll or Figure 2-3 for CMVII. 

• Baud Rate Selection 

Switches are provided to select the host baud rate 
for each port. Refer to Figure 2-\ for CMR II and 
Figures 2-4 and 2-5 for CMVII selections. 

• Host LDM(M8996) Modem Variables 

Five switches on the M8996 must be correctly posi­
tioned to select certain conditions. See Figure 2-6 
for switch function and placement. 

NOTE 
The remote LDM (M8995)is very similar to 
the M8996. Switch . locations on both modules 
are identical. 

2.6.2 CMROI Remote Unit Considerations 

• Port Selection 

Switch S I on the M9053 module must be placed in 
the correct position to select the host port number 
to which this remote is connected. See Figure 2-7 
for details. 

• Baud Rate Selection 

Switch S2 on the M9053 module must be placed in 
the correct position to select the baud rate at which 
the line will operate. See Figure 2-7 for details. 

• Remote I D Address 

Each remote unit requires a unique three-digit ad­
dress. The first digit is the port number selected 
above. The last two digits are set up by switches S3 
and S4 on the M9053. Addresses are in octal. See 
Figure 2-7 for details. 

• Remote LDM (M8995) Modem Variables 

Five switches on the M8995 module must be cor­
rectly positioned to select certain conditions. The 
M8995 is very similar to the host M8996. Switch lo­
cations and functions are identical. Refer to Figure 
2-6. 



'18 BOARD CONFIGURATIONS 

SWITCH BAUD RATE 
eMRll HOST BAUD SETTING 
RATE SELECT 

SI· PORT 0 
52'· PORT 1 
S3. PORT 2 
54· PORT:I 

SWITCH PACK E82 
DEVICE ADDRESS 

0 
I 
2' 
3 
4 
5 

SELECTION ' , 
A3 ••••• ' •••••••••••••••••••••••••••••• A12 

SWITCH ON = LOGICAL 1 

300 
800' 

,1200 
2400 
4800' 
9600 

CMRl1 {M8990) DEvlCt ADDRESSiNG 

MSB 
t5 14 13 12 

I I I I I I I 

SWITCH 

NUMBER. 10 9 B 7 6 6 • 3 2 

ON I" 
, ON ON 

ON ON 

ON ON 

ON ON ON 

ON ON ON 

ON ON ON" 

ON ON ON 

ON ON ON ON 

ON ON ON ON 

ON ON 

I 

ON ON ON ON 

NOTE SWITCH ON RESPONDS TO A lOGICAL ONE ON THE UNIBUS. 

I 
DEVICE 

I ADDRESS 

ON 764070 ' 
764100 

ON 7~110 
764120 

ON 764130 
764140 

ON 7641&0 

764160 

ON 764170 
764200 

, • 
• • 

764260 

Figure 2-1 CMRll(M8990) Device Address/Host 
Baud Rate SClection 
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BOARD CONFIGURATIONS 19 

8085 
MICROPROCESSOR 

DO 
E66 E61 

SWITCH PACK E5B 
DEVICE VECTOR 
SEl£CTION 

M8990 

VB ........................ V2 

NOT I)SED 
SWITCH OFF-= LOGICAL 1 

CMRll (MB990) VECTOR ADDRESSING 

M 
16 141 1 
o 0 0 0 

SWITCH 

NUMBER. 1 2 

OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 
OFF 

OFF 

ITCH PA K E 8 

I I I 
I I ( 

3 • 
OFF OFF 
OFF OFF 

OFF 

5 

OFF 
OFF 

OFF 
OFF 
OFF 
OFF 

OFF 

6 

OFF 
OFF 

OFF 
OFF 

OFF 
OFF 

VECTOR 

1 ADDRESS 

no 
OFF n. 

200 
OFF 204 

210 
OFF 21. 

220 
OFF 22' 

230 
OFF 234 · • · OFF 264 

NOTE: SWITCH OFF GENERATES A lOGICAL ONE ON lHE UNIBUS. 

Figure 2-2 CMR II (M8990) Vector Address Selection 
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CMVll HOST 
BAUD RATE SELECT '--_..-1I!~1 

51 • PORTO 
52 • PORT I __ -'t"";;~1 

SwiTCH PACK EI6 
DEVICE ADDRESS 
SELECTION 

M7181 

AI2 .................................... A3 

;~~~ BAUD RATE 

o 300 
1 "600· 
2 \200 
:J 2400 
4 4800 
5 9600 

SEE fiGURE 2·5 FOR 
PORTS 2 AND 3 

SWITCH ON = LOGICAL '. 

I 
CMVII IM71811 DEVICE ADDRESSING 

MSB I I I LS8 
ISlT4 '3 ·12 I 11 I .10 8 f· B 1 6 I 5 4 3 2 , 0 

• I. 1 SWITCH PACK £16 0 0 0 

I I I I I I 
I I I 

SWITCH DEVICE 
NUMBER." , 2 3 • 5. 6 1 B 9 '0 ADDRESS 

ON ON ·ON ON 164010 
ON ON 7MtOO 
ON 

.. 
ON ON 764110 

ON ON ON 71\4'20 
.ON ON ON ON 764130 

ON ON ON 764140 

ON - ON ON ON 7641&0 
ON ON ON ON 764180 

ON ON ON. ON ON 764170 
ON ON 11\4200 

• • • 
ON ON ON ON 164260 

NOTE. SWITCH ON RESPONDS TO A LOGICAL ONE ON THE a·BUS. 

Figure 2-3 CMV II (M7181) Device Address/Host 
Baud Rate Selection (Ports 0-1) 
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SWITCH 
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M7181 

SWITCH PACK E17 

DEVICE VECTOR 
SELECTION 

VB • •••••••••••••••••••• ••• V2 

NOT USED 

SWITCH ON = LOGICAL 1 

/ 
CMVll (M71B11 VECTOR ADDRESSING 

LSB 

o WtTCHPACKE17 

I I I : 
VECTOR 

NUMBER~ 1 2 3 4 5 6 7 ADDRESS 

ON ON ON ON 170 
ON ON ON ON ON 17. 

ON 200 
ON ON 20' 
ON ON 210 

ON ON ON 214 

ON ON 220 

ON ON ON 22' 
ON ON ON 230 

ON ON ON ON 23' 

• 
• 
• 

ON ON ON ON 264 

NOTE: SWITCH ON GENERATES A LOGICAL ONE ON THE Q·BUS 

Figure 2-4 CMV II (M7181) Vector Address Selection 
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'M71B2 MOTHER BOARD 

\ J4 PORT 0 

SWITCH jlAUD RATE 
SETTING 

0 300 
1 BOO 
2 1200 
3 2400 
4 4BOO 
5 9600 

Figure2~5, CMV 11 Host Baud Rate Selection 
(Ports 2-3) 
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BOARD CONFIGURATIONS 23 

53 • LINE LOOPBACK SWITCH 
UP= LINE LOOPBACK 
DOWN = NORMAL POSITION 

EIA RS232·C 
CABLE CONNECTION 

S5· SPEED SELECT FILTER SWITCH 
UP = MORE THAN 2400 BAUD 
DOWN = EQUAL TO OR LESS THAN 

2400 BAUD 
NOTE 

J1 

w 

S1 • RTS CONTROL SWITCH 
UP = RTS PROGRAM CONTROLLED 
DOWN = RST ALWAYS ON 

ALL SWITCHES ARE SHOWN IN THE DOWN POSITION 

MK·3458 

Figure 2-6 Host LDM (M8996) Modem Variables 
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S1 - PORT SELECT' 
SWITCH (RIGHT SlOE) 

52 - BAUO RATE SELECT 
SWITCH (LEFT SlOE) 

51 52 

POS. . PORT 

o 0 
1 1 
2 2 
3 3 
4 N/A 
5 N/A 

BAUO 

300 
600 

1'200 
2400 
4800 
9.600 

UMITED OISTANCE 
MODEM CONNECTIONS 

.END 
'VIEW 

S3 - LSB REMOTE 10. ADDRESS 
SWITCH (RIGHT SlOE) 

S4 - MSB REMOTE 10 ADDRESS 
. SWITCH (LEFT SIDE) 

WHERE: 
S3 = 6 
54 = 3 

MSB SwiTCH 54 LSB SWITCH 53 POSITIONS 
POSITIONS 0 1 2 3 4 5 • 

o ., 
2 

4 

6 

00 01' '02 
12 13 14 
24 25 26 

S7 40 
0 51 52 

4 
74 75 76 

NOTE 
ALL OTHER 1.0. ADDRESSES 
ARE ILLEGAL. 

03 04 05 oe 
15 16 17 

.27 30 31 
41 <l2 43 44 
53 54 55 56 

7 7 
SeE NOTE 

8 

07 10 
21- 22 
33 34 
45 46 
57 60 
71 72 

Figure 2-7 Reinote (M9053) Configuration 
Variables 

9 

11 
23 
35 
47 
61 
73 

( 
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2.7 INSTALLATION CHECKOUT 
A number of steps are provided in the installation pro­

cedure to verify that the preinstallation considerations 
have been determined and correctly implemented. 

The installation process involves two procedures: 

I. I nstalling the CMR I I /CMV I I host controller, and 

2. The CRMOI remote unit. 

Refer to the installation flowcharts of Figures 2-8 and 
2-9 to verify that the CMR I I /CMV I I is correctly in­
stalled. 

2.8 CABLING AND TEST CONNECTORS 
Two cabling configurations (shown in Figure 2-10) are 

possible: EIA and LDM. Outline drawings of each cable 
are provided in Figure 2- I I 

Turnaround test connector placement is also shown i'n 
Figure 2-10, while Figure 2-12 provides a drawing and 
signal flow for each test connector. 

Cable summary (See Figure 2-11): 

• BC05L-IC 

A 38 cm (15 in), 40-conductor cable that connects 
M7181 to M7182 (CMVII only). 

• 2C-HY38A-06 

A 1.8 m (6 feet), 10-conductor cable that connects 
host controller to host LDM (M8996). 

• BC05C-XX 

Cable length variable up to 15.25 m (50 feet) max­
imum. Connects host LDMs (M8996) to EIA 
modems. 

• LDM Cable 

Customer supplied 4-wire cable similar to standard 
telephone cable. 

Test connector summary (See Figure 2-12): 

• 2C-HY50A - Host port loopback 

• 2C-HY5IA - EIA berg loopback 

• 2C-HY53A - LDM (TSI) loopback 

• H325 - EIA cable loopback 
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START 

APPl Y POWE R, 
VERIFY SELECTED 

"BACKPLANE 
VOLTAGE, THEN, 
TURN POWER OFF;' 

L-";;;;:::':;':':;'::':"---' 

OBTAIN CUSTOMER SPECIFIC NETWORK AND 
. HOST INFORMATION: 
• NETWORK CONFIGURATION CHART 

iii ~~~t~~~~~t PLACEME~'r 
POWER REQUIREMENTS 

• DEVICE ADDRESS 
• DEVICE VECTOR 
• COMMUN'I.CATION" LINE SPEEDS 
• COMMUNICATION PORT CONFIGURATION 

{ 
+~ ~6i .. TS. BACK,P~ANE PIN AA2: 

- • MINIMUM +5.00 
e: MAXIMUM +5.2& 

{

CONFIGURE M8990MODULE FOR CMR11-AA, M7181 
AND M7182 MODULES FOR CMVll AA 

FIGURE REFERENCE CMRn AA CMV11.AA 

• DEVICE ADDRESS. 2·' 2·3 
• DEVICE VECTOR ADDRESS. 2·2 2·4 
• COMMUNICATION BAUD RATE. 2-' 2·3.2·5 
• PRIORITY PLUG VERIFICATION 2·' 2·3 

_{' FO,R CMV11-A'A INSTALL 'BeOSL·1C 
CABLE BETWEEN M1181 AND M7.182. 

{
+fi VOLTS. JACK,PLANE PIN AA2: 

- • MINIMUM +5.00 . 
• , MA~(lMUM,:t5.25 :' " 

Figure 2~8 CMR 11 /CMV 11 Installation Flowchart 
(Sheet 1 of 3) , 
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BOARD CONFIGURATIONS 27 

• INSTALlANYCM~11·020PTIONS 
". MOUNT PANEL PROPERLY TO CABINET 
• INSTALL 2C·HV38A-06 CABLE FOR EACH 

COMM PORT BEIN~ USED. '. 
• CONFIGUR.E EACH M8996 MODEM MODULE 

FOR P~OPER LlNE'90NFIGURATION 

• FOR EIA INTERFACE, ATTACH THE Beose TO 
J1 ON MB996 {FIGURE 2·'0.1 . 

• FOR LOM INTERFACE, ATTACWfHE 4 WIRE CABLE 
TO. TS1 ON M8996IFIGURE 2·10.1 . 

Lo.AD AND EXECUTE ICI·ZCMJ"· TEST 
PROGRAM .. t. see FIGURE 3-5' -

CHECK CABLES. 

>--,...:N.::O:.....-t :~~~~ ~~~~~~~. 
RATIONS. "ANOiOR 
REPLACE MODULE IS) 

EXECUTE Ie) 2CMJ-· TEST PROG~AM # 2 
ON ALL COMM PORTS 0.3 IF USED. SEE 
FIGURE 3-5. 

CHECK CABLES, 
MODEM +S VOLT 

NO FUSE. MODEM 
SWITCHES ANDiOR 
REPLACE MODEM 
MODULE OR"CABLE 

Figure 2-8 CMR JI/CMV II Installation Flowchart 
(Sheet 2 of 3) 
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COMPLETE INSTAL 
LING ALL REMOTE 
UNITS ON EACH 
COMM PORT AND 
PERFORM .COMM " 
LINE ADJUSTMENTS 

{

NOTE, " 
Al,L ·eMRO' REMOTE UNITS MUST BE INSTALLED 

- AND C9~MUNIC.ATION A,OJUSTMENTS COMPLETED 
BEFORE ICI ZCMJ·· TEST PROGRAM # 3 CAN BE 
EXERC.ISED.· '.. 
. , . 

{

e EXECUTE·ICI lCMJ·· 'TEST PROGRAM #3 ON 
ENllRE CMR/CMV11. NETWORK, THIS TEST 
VE.RIFIES All REMOTE UNITS CAN 

_ COMMUNIGATE WITH HOST CONTROLLER, T.HI~ TEST RELIES Ol:'l PRopeR'COM~UNICA:ION 
ADJUSTMENTS BEING DONE PRIOR TO THIS 

'. T.ES)" FOR LOM LINES.' , 
, ' 

CHECK FAULTY 
REMOTE UNIT OR 

NO COMM LIN'E. VERIFY 
MULTIPOINT ADD, I------.;..J 
RESS AND COMM 
PORT LINE SPEED 

BUILD A'DECX11 FOR.THE CMR/CMVl1 HOST 
SYSTEM USING DECXll MODULE Ici XCMJ·· 

Figure2~8 CMR 11 /CMV 11 Installation Flowchart 
(Sheet 3 of 3) 
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START 

REMOVE THE 
DISPLAY PANE L 
AND M9053 MODULE. 
CONNECT THE MO· 
OEM INTERFACE 
CAB LES TO M9053 
MOOULE. REINSTALL 
MODULE AND DIS 
PLAY PANEL. 

BOARD CONFIGURATIONS 29 

OBTAIN CUSTOMER SPECIFIC 
REMOTE UNIT INFORMATION, 
• REMOTE CONFIGURATION CHART 
• REMOTE UNIT MOUNTING REQUIREMENTS 
• ENVIRONMENT CONDITIONS 
• CABLING REQUiREMENTS 
• POWER REQUIREMENTS 
• MULTIPOINT 10 ADDRESS ASSIGNMENT 
• COMMUNICATION PORT CONFIGURATION 
• COMMUNICATION LINE SPEED 

ipUT CMR01 INTO BASIC UNIT WITH 
NO 1/0 M. ODULES. LEAVE THE M8991, 
M8992, M8995 AND M9053 MODULES 
INSTALLED. 

{.
FOR EIA INTERFACE;ATIACH THE BC05C 
INTO J3 (FIGURE 2-101 

- FOR LMO INTERFACE; ATIACH THE 4 

WIRE CABLE TO TS1(FIGURE 2-101 

Figure 2-9 CMROl Installation Flowchart 
(Sheet 1 of 2) 
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, , _COMMUNICATION BAUD RATE; ~IGURE 2·7 {

_ MULTIPOINT iD ADDRESS; ~IGURE 2·7 

-, _COMMUNICATION POR, T NUMBER; FIGUR,E 2·7 
"",,=:..:.;~;=.:-_"'" _ 'REMOTE MODEM VARIABLES; ~IGURE 2·6 

POWER OFF CMRO' 
AND INSTALL 'ALL 
110 MODULES PER 
CUSTOMER CON, 
FIGURATION SHE ET. 

POWER'ON CMRO' 
AND ALLOW DEVICE 
WARM UP. 
PERFORM ALL 110 
,MODULE CHECKOUT 
AND CALIBRATION 
PROCEDURES 

'{' Vf.'Rlfy'THEDISPLAY, PANEL SEGMENTS 
_ AND THE MICROPROCESSOR LED 

, I",OICATORS. SEE ~IGURE 3·7 

'iERFORM 110 CHECKOUT ON ALL 110 
, MODULES INSTALLED ALLOWING 

- ,PROPER TIME FOR ANALOG C,' IRCUITS 
TO WARM UP SEE SECTION 3.5 . 

RETEST AND/OR 
CHANGE MODULE. 

NO RECALIBRATE 
THOSE MODULES 
THAT HAVE THE 
ABILITY 

{
ALL CMRO, I.UN,ITS ON, A COMMUNICATION 

_ LINE MUST BE INSTALLED AND CHECKED 
OUT PRIOR TO DOING THIS PROCEDURE. 

==="';';';;";';;;"'_-'. ' SEE SECTION 3;5, 

Figure 2-9 CMROI InstalhitionFiowchart 
(Sheet 2 of 2) 
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CABLE TURNAROUND 
TEST CONNECTOR H325 

INSERT PLUG SO THAT 
WORDS "THIS SlOE UP", 
FACES'OUT 

CMAI' CMV11 
MB990* MH82* 

CMAll ,. M8990 PORT 0 Jl J4 
CMV,,-M7182 PORT I J2 J5 

FOR CMV11 USE BC05l·1C CABLE TO PORT 2 J3 J6 
CONNECT ,.,.7181 IJ11 TO M7182 (Jl) PORT 3 J4 J7 

* TURNAROUND TEST 
CONNECTOR 2C-HY50A, 

~, 

NOTES' ,. PORTS 1 AND 2 SAME AS PO'RT 0 
OR POAT 3. 

Figure 2-\ 0 CMR \\ /CMV \\ Cabling Di~gram/Test Connector Placement 
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IC05L-'C .C""VI 1 INTERCONNECT CABLE 

14858 CONNECTOR MBS8 CONNECTOR 

ill~· ~ ... ~: •. ill 

** B •• ;.. 
D •• C 
F •• 1: 
J •• H 
L" •• K 

H8&e CONNECTOR 

2C·HY38A LOM CABL.E 

ICOSC-XX MOOEM CABLE 

* * 8 •• A 
D •• C 
F •• E J. e. ~ 
L ••. K. 

* * 

RS232C MALE CONNECTOR 

H"" ~ 

H~J..,:.....;..--·· ~O .@ 
• · · • c 

, 

i~ 

Figure 2~11 CMRI1/CMV11 Cables 
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2C·HY50AHOST PORT LOOPBACK 

B •• A 
OO.C 
F 00 E 
i •• H 
L o. K 

HOST PORT ·LOOPS,.CK 
M8S90 Jl. J2. J3. OR J4 
M7182 J4. J5. J6. OR J7 

r;: 
B 

C 

0 
0 
E 
0 
F 
0 
H 

J 

K 

l 
0 

'-" 

2C·HY51 A EIA BERG LOOPBACK 

* * BOO A 
OOOC 
F. E 
J • 0 H 
L 00 K 
NO. M 
ROO P 
T.O 5 
v.au 
xoow 
z .0 Y' 

BB 0 0 AA 
DO.O CC 
FF 0 EE 
JJ 0 0 HH 
Ll 0 0 KK 

NN 0.0 MM 
RR o· 0 p.p 
n0055 
WOO UU 

** 
*'NOICATES ·CAVITIES 

ARE NOT USED 

XMIT DAiA 

RCV DATA 

CTS 

RTS 

OSR 

OTR 

(V'-

E 

r 
0 
H 
0 
J 

K 
0 
L 
0 
M 

N 
0 
P 
0 
R 
0 
5 

9 
u 
0 
V 

W 
.0 
x 
0 
Y 

'{ 
.M 
0 
811 
0 cc 
0 
00 

;;,., 

Figure 2-12 CMRII/CMVII Test Connectors 
(Sheet 1 of 2) 
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2C-HV53A LOM TS 1 lOOPBACK 

'USED ON TS" 0" THE M8SSS lDM.(HOST) 
OR ON THE M8995 LDM (REMOTE). 

~ 
.. 

JR 

.. RT 

e "' 

H325_ 

SCE3·,.··· SCT .1~ 

SCR 17 

SECXMIT~ 

SECRCV~ 
)(R.tITDA~A~ 

Rev DATA--....-:LJ 

.. RS=:=a4 
'cs 5 
CO . B 

"'~~':~: ... ' ~.4. f." . . CUTTO.TEST· 
- NEW SYNC 

.' OT .20 

. RI 22 ." 

CUT TO TEST 
NEW ~ SYNC 

SIOE1~ 

H325 

H325 CABl,E"TEST CONNEcTOR 18e55e AND BCOSDI 

Figure 2~12 CMRUjCMVl1 Test Connectors 
(Sheet 2 of 2) 
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3 
3.1 

TEST AND 
CALIBRATION 

INTRODUCTION 
This chapter provides all the information necessary to 

troubleshoot and maintain the CMRII/CMVII system. 

Because of the complexity of the CMRII/CMVII, 
and because the network configuration includes remote 
sites spread over a large geographic area, the system is 
difficult to adjust and maintain. The traditional symp­
tom/probable cause approach to troubleshooting is next 
to impossible to generate for the CMR II. As an alterna­
tive, checkout and calibration procedures are provided in 
nowchart format. 

The CMR II is supported by many different testing 
capabilities from local device testing using internally 
stored microdiagnostics, to a complete network exerciser 
diagnostic program. 

Maintenance procedures for the CMR II/CMV II 
host controller utilize the (C)ZCMJ diagnostic program. 
The program provides three major subtests. 

CM RO I procedures use internal microdiagnostics and 
a special maintenance panel to check out the basic re­
mote unit and a special test kit (CMROI-TA)to perform 
I/O controller checkout. 

3.2 DIAGNOSTIC SUMMARY 

DIAGNOSTIC NAME: 
CMRII/CMVII FUNCTIONAL DIAGNOSTIC 

DESIGNATION: 
(C)ZCMJ 

35 
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ORDER NUMBER: 
AK-f'913* -MI; 
BINARVTAPE 

AH-F914* "MC; 
USTlNG(FICHE) 

AH"F912* -Ml; 
LISTING (HARD COPY) 

CONTROL CHARACTERS 

CNTR L-C .Exit test program 
CNTRL-T Exittest program 
CNTRL-G Showsoftware switch register values 
CNTRL-O Ellter maintenance debug routine 
CNTRL-F Showcorisole fill count· 
CNTRL-A Print port configuration table 
P . Proceed 

CAUTION 
Before executing any diagnostics, be sure that 
the functions being controlled by this device 
(customer's process) are terminated and the 
I/O cable modules removed. 

SWITCH REGISTER OPTIONS 

Bit 15 (I 00000) 
. Bit 14 (040000) 
Bit 13 (020000) 
Bit II (004000) 
Bit 10 (002000) 

TESTS ' 

Sub Test I 
Sub Test 2 
Sub Test 3 

EXECUTION TIME 

Sub Test I 
Sub Test 2 

Sub Test. 3 

Do not halt oneri"ors 
Do not print errors 
Loop on erroneous routine 
Inhibit program iterations 
Donot print end of pass 

Logic test 
Port loopback 
CMR exercise 

I minute 
Depends on line speed (up to 10 
seconds at 300 baud) 
Depends on line speed (up to 30 
minutes at 300 baud) 

------------~~---
*REV level 
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TEST AND CALIBRATION 37 

3.3 TEST DESCRIPTIONS 
The (C)ZCMJ diagnostic program is started at ad­

dress 200 and includes the following four hardware 
prompts that must be answered by operator interaction. 
Each entry must be followed by a <CR>. Entering 
only <CR> causes default values to be used. 

Prompt Default Values 

Device address 
Vector address 
Device priority 
Select test 

3.3.1 Sub-Test t 

764070 
170 
4 
1 

This test is a basic CM R II /CMV 11 host controller 
logic test. It verifies all device registers, scratch pad 
memory, interrupt logic, and simple I/O functions. This 
test also reads baud rate switches and prints results. Fig­
ure 3-1 is a sample printout. 

SELECT TEST (4-HELP) 

LOGIC TEST 

HOST FIRMWARE VERSION V01.02 9-JUL-Bl 

BAUD RATES: 
PORT to 9600 
PORT t1 = 9600 
PORT t2 = 9600 
PORT t3 = 9600 
END PASS tl ERR. CNT 0 
END F'ASS t2 ERR. CNT 0 
END PASS t3 ERR. CNT 0 
END PASS 14 ERR. CNT 0 
END PASS 45 ERF'(. eNT 0 
SELECT TEST (4=HELP) 

Figure 3-1 (C)ZCMJ Test I Sample Printout 

3.3.2 Sub-Test 2 
This test is a communication loopback test' used to 

troubleshoot line problems and to provide the means to 
make LDM adjustments. Several methods are available 
to achieve loopback. This depends on the interface and 
loopback connector type. 

Loopback variations: 

• Local loopback switch - Place S4 on M8996 LDM 
to LOCAL LOOPBACK position. 
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• Host port loopback ,... Attach 2C-HY50A-OO test. 
connector to each M8990 port (JI-J4), 

• EIA berg loopback - Attach 2C-HY51 A-OO test 
connector to M8996EIA berg. port (JI), 

• EIAcable loopback - Att~ch H325 test connector 
to the end of the BC05C~XX cable, . 

• LDM loopback-Place 2C-HY53A-00 test con­
nector to M8996 terminal strip (TSI), Connect IT 
to RT (lug I to lug 3)and TR to.RR (lug 2 to lug 
4). . . . 

• Place S3 on remote M8995 to line loopback posi­
tion. 

Figure 3-2 is a sample printout of Test 2. Notice that 
one additional prompt is required. 

SELECT TEST (4=HELPf 2 

PORT LOOP-BACK TEST 

·TYPE PORT·t «CR>=ALL): 0 

TYPE <CR> WHE.N REAllY: 

ENIt pASs .1 ERF~. (NT 0 EL. "TIM, =0: 0: 1: 58 
EN!! PASS· • 2 EF,R • CNT 0 EL. TIM.=OIOPll'l 
END PASS .3 ERR. CNT 0 EL. TIM.:cO:O:61S 
ENII PASS • 4 ERR • CNT = 0 [L.· TIM.=O;OaUl~! 
EN!! PASS • 5 ERR • CNT 0 EL. TIM.=O:O:1o:n 
ENIt F'ASS • 6 ERR • CNT 0 [L. TIM.=OIO:12:29 
END PASS • 7 ERR • CNT 0 EL. TIM. =0 I 0:1'1: ~7 
ENII. PASS 'S ERR. tNT .0 EL. TIM.=OIOI16:45 
ENItF'ASS • 9 ERR • CNT O·EL. TIH.=OI011S:54 
EN!! PASS flO ERR. CNT 0 EL. TIH.=O:O:20:4 
ENIt PASS .11 ERR. CNT 0 EL. TIM. =0 10: 23:12 
END PASS fl2 .ERR. CNT 0 EL. TIM.=010125:23 
ENIt PASS • 13 ERR • CNT 0 EL. TIH.=O:0:27:33 
SELECT TEST .. (4=HELf') 

Figure 3-2 (C)ZCMJ Test 2SamplePrintout 

3.3.3 Sub-Test 3 
This test is a network exerciser that scans. the entire 

neiwork and reports on all remote units. The report in­
c1udesthe ID numbers of all attached remotes and status 
changes or errors. Execution time could take as long as 
30 minutes depending on the line speed. Loopback con­
nector /switchesarenot required for this test. Figure 3-3 
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is a sample printout without any changes, while Figure 3-
4 indicates a status change; remote unit ID 14 is acti-
vated. 

SELECT TEST (4=HELP) 3 

eMR EXERCISE ROUTINE 

(GIVE ME A FEW MINUTES .ALONE WlTHTHE REMOTES) 
** PORT CONFI GURA TI ON ** 

PORT to 6(0) 37(0) 71(0) 

ENII F'ASS tl ERR. CNT 0 EL. TiM.=0:2:13:44 
END PASS t2 ERR. CNT 0 EL.. TIM.=O:2:20:S5 
END F'ASS 13 ERR. CNT 0 EL. TIM.=0.:2 :28: 7 
END PASS 14 ERR. CNT 0 EL. TIH.=O:2:3S:35 
ENII PASS IS ERR. CNT 0 EL. TIH.=O:2:42:3 
END PASS t6 ERR. CNT 0 EL. TIM .=0: 2: 50: 28 
END PASS t7 ERR. CNT 0 EL. TIM.=0:2:57:40 
END PASS ta ERR. CNT 0 EL. TIM.=O:3:S:6 
END PASS .9 ERR. tNT 0 EL. TIM.=013: 12:32 
END PASS tlO ERR. CNT 0 EL. TIM. =0: 3:19: 46 
END PASS tll ERR. CNT 0 EL. TIM.=0:3:27114 
END PASS t12 ERR. CNT .= . 0 EL • TIM.=0:3:.34:46 
END PASS tl3 ERR. CNT 0 EL. TIM.=O:3:41l0 
ENIl PASS t14 ERR. CNT 0 EL. TIM."'O:3:49:29 
END PASS t15 ERR. CNT 0 EL. TIM. =0,: 3 :56 :59 

Figure3-3 (C)ZCMJ Test 3 Sample Printout (No -
Status Changes) 

SELECT TEST (4=HELP)3 

CMR EXERCISE ROUTINE 

(GIVE ME ~ FEW MINUTES ALONE WITH tHE REMOTES) ** PORT CONFIGURATION** 

PORT to 37(0) 71(0) 

*** REMOTE STATUS CHANGE *** 
REMOTE tl4 
REMOTE STATUS NOW REGULAR 
ENII PASS tl ERR. CNT = 0 EL. TIM.='0:2:11:43 
END PASS t2 ERR. CNT = .0 EL. TIM.-0:2:19:10 

** PORT CONFIGURATION ** 

PORT to 14(0) 37(0) 71(0) 

ENII PASS t3 ERR. CNT 0 ·EL. TIM" :::0: 2: 29: 56 
EN[I PASS t4 ERR. CNT 0 EL. "TIM. =0: 2:37:26 
END PASS tS ERR. CNT 0 EL. TIM.=0:2:44:2J. . 
END PASS t6 ERR. CNT 0 EL. TI'1.=0:2:51:32 

Figure 3-4 (C)ZCMJ Test 3 Sample Printout (with 
Status Changes) 



40 TEST AND CALIBRATION 

3.4 CMRII/CMVII HOST CONTROLLER 
CHECKOUT 

Checkout procedures for the CMRI I/CMVI I. host 
controller requires executing (C)ZCMJ diagnosti.cs. The 
flowchart of Figure 3-5 illustrates the CMRII/CMVlI 
checkout procedures. Test programs #1 and #2 can be 
executed on a partially installed system. Test program 
#3, however, requires that the complete system be in­
stalled and properly connected. Test program #3 further 
requires that the communications line adjustments be 
made' before _ executing the test. 

3.5 CMROIREMOTE CHECKOUT PROCEDURES 
The. CMROI remote unit checkout procedures are per­

formed in three steps. The first step provides a simple 
checkout of the basic CMROlwithout testing any of the 
I/O modules. The second step tests each of the I/O 
modules and provides for calibrating two modules; the 
A805 and the A6005. The final step is to perform com­

.municationsline adjustments to ensure proper commu~ 
nication between host and remotes. 

These three procedures must be performed in the or­
der they were explained. AU three procedures use -th!! 
maintenance display panel located on the lower-left front 
orthe remote chassis. The maintenance panel is summa­
rized in the following section. 

3.5.1 Maintenance Display Panel 
The maintenance panel. shown.in Figure 3-6, contains 

a variety of switches and a six-digit LED display to im­
plement test functions associated with the three CMRO 1 
checkout procedures. SOrneswitches perform dual func­
tions. Table 3-1 lists all of the possible error codes that 
may appear in the LED display. . 
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YES 

ExeCUTE 
DIAGNOSTIC TEST 
PROGRAM _2 

NO 
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• PLACE 54 ON M8996 MODULES TO LOCAL 
LOQPBACK POSITION. 

• LOAD AND EXECUTE (qZCMJ·· - START AT Loe 
200 AND SELECT TEST ., 

• VERIFY PRINTOUTS OF BAUD RATES FOR EACH 
PORT 

• ALLOW TEST TO RUN fOR TEN ERROR FREE 
PASSES 

• TO EXIT TEST, ENTER CONTROL C 

CHECK CABLES, 
BOARD SEATING. 
SWITCH CONFIGU· 
RATIONS, OR 
REPLACE MODUlEISI 
M8990 FOR CMR, 
M7181 AND M7182 
FOR CMV 

• PLACE 54 ON M8996 MODULES TO THE NORMAL 
POSITION, UNLESS SelECTED AS LOQPBACK 
METHOD. 

• SELECT ONE OF THE LOOPBACK METHODS BELOW 
AND EXECUTE (CjZCMJ. TEST _2 ON ALL ACTIVE 
PORTS, 

1. 54 ON Megg6 TO LOCAL LOOP POSITION. 

TEST CONNECTOR 2C·HY50A TO M8990 
PORTS IJ1,J2, J3 AND/OR J41, 

3. TEST CONNECTOR 2C·HV51A TO M8996 PORT 
IJ11, 

TEST CONNECTOR H325 TO Bcose CABLE 
END. 

5. TEST CONNECTOR TO Mag96 TERMINAL 
STRIP ITSll. 

6. 53 ON REMOTE Ma99S TO LINE LOOP 
POSITION 

• ALLOW TEST TO RUN FOR TWENTY ERROR FREE 
PASSES, 

• TO EXIT TEST, ENTER CONTROL C. 

CHECK CABLES. MODEM 
NO +5 VOLT FULSE, MODEM >-=--1 SWITCHES lOM 

ADJUSTMENTS OA REPLACE 
MODEM MODULE OR CABLE 

PERFORM liD 
CONTROLLER TEST 
PROCEDURES, FOLLOWED 

YES BY PERFORMING THE 
COMMUNICATION LINE 
ADJUSTMENTS 
(SEE SECTION 3.5) 

M11-34I\3-A 

Figure 3-5 CMR II /CMY II Checkout Procedures 
(Sheet I of 2) 
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RETURN SYSTEM 
TO NORMAL CUS­
TOMERCONFIGU­
RATION. EXECUTE 
CUSTOMER·S. 
PROGRAM 

RETURN SYSTEM 
TO NORMAL 
CUSTOMER 
CONFIGURATION 

EXECUTE.IClZCMJ"" - START AT LOCAnON 200 
IINO SELECT TEST n. THIS TEST VERIFIES THAT 
ALL REMOTE UNITS CAN COMMUNICATE WITH THE 
HOST CONTROLLER. 

IF TEST n FAILS ON ANY REMOTE UNIT. IT MAY BE 
ADVISABLE TO CHECK THE COMMUNICATION LINE 
ADJUSTS BEFORE TAKING ANY .OTHER ACTION. 

CHECK FAULTY 
REMOTE UNIT OR 
COMM LINE. VERIFY 
·MULTIPOINTADO· 
RESS·AND COMM 
PORT UNE SPEED 

......... 

. Figure 3-5 CMR 11 /CMV II Checkout Procedures 
(Sheet 20f 2) 
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BAUD RATE SELECT SWITCH - 52* 
SELECTS LINE SPEED. ALSO 
SELECTS GAIN CODE DURING 
CERTAIN 1;0 TESTS. 

SEGMENT DISPLAY 
® TEST ~---'---~Cx"'-9_t- ~~~:c~~l~~~ ~":ig~R· 51 * 

0:: 300 J = 2400 
1 =600 4 -4800 
2=1200 5=9600 

10 ADDRESS SELECT SWITCH - 53. 54 * 
FORMS 8 Blr ADDRESS WORD 
COMBINED WITH PORT SElECT 
TO FORM MULTIPOINT 
ADDRESS. 

SLOT SELECT SWITCH-58 
SELECTS A-BUS SLOT 
CONTAINING I/o CONTROLLER 
UNDER TEST, IN SOME TESTS. 
useD TO INPUT HEX DATA. 

CHANNEL SELECT SWITCH • 55 
SELECTS ONE OF 16 I/O 
CONTROLLER CHANNELS. 
ALSO USED TO INPUT HEX 
DATA DURING MAINTENANCE 
TESTING 

I/O TEST BEGIN SWITCH· 57 
STARTS THE SElECTED TEST. 

® 

[3-sCs332] 

TEST 3~ 
MODE 2 ,...jJf.. 

RUN 

R.UNI ~. TEST 
DISPLAY~ 

o 
INPUT !OUTPUT 

TEST 
BEGIN 

® 

* MUST RECYCLE POWER TO CHANGE BAUD RATE. PORT NUMBER AND 1.0. NUMBER. 

Figure 3-6 CMROI Maintenance/Display Panel 

PORTS. SET TO SAME PORT AS HOST. 

SIX DIGIT DISPL.AV ~ 

DISPLAYS OATA FOR USER 
AND MAINTENANCE VERIFI· 
CATION. ALSO DISPLAYS ERROR 
CODES. 

ROTARY TEST SWlTCH -
SELECTS VARIOUS PRE~ 
PROGRAMMED MAINTENANCE 
TEST ROUTINES. FUNCTIONAL 
ONLY WHEN MODE SEl~CT 
KEY IS IN TEST. 

MODE SELECT KEY 

-t 
m 
~ 
}> 
z 
o 
C1 
}> 
C 
tIl 
::D 

~ 
o 
z 

..". 
(.oJ 

/'----.'\ 
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Table 3-1 CMRII Error Codes 

Code Meaning 

I Function or Req uest Sticcessf ul 
2 . Broadcasted Message Was Sent Out Successfully 

GENERAL REMOTE ERRORS 
200 No module installed in slot.specified 
201, Channel requested is not contained in module 
202 Module type is not correct for slot specified 

,.203 Module does not reSpclnd, was there on pclwer up 
205 Too many read registers in Read All Function 
206 . ,No store data to return for a Return Broadcast 

REMOTE ERRORS ON ADD ALARM ENTRY 
FUNCTION ' . . , 

220 Channel not added to alarm table, table full 
221 Alarm table empty, no control possible 
222 Gains not the same for both HI/LO parameters 
223 Alarm type not avajlable in the remote , 
224 Module type not suitable for alarm type spec'd 

ANALOG CONVERSION ERROR 
230 Multiplexer - Hard error 
231 Time out on analog conversion 

FIRMWAREDIAGNOSTIC ERRORS ONLY AT 
REMOTE DISPLAY . . . 
240 Input module error oil Defined Output Test 
241 Data Set Readynot set for Remote Loopback Test 
242 Time out in Remote Lool'back Test 

REMoTE WARNINGS 
250 Warning: Function not necessary in remote 
251 Warning: Alarm Channel Overwritten 
252 Warning: Output Ch~nllel Specified for Alarm Table 

REMOTE ERRORS WHI;CH INDICATE FUNCTION 
WAS A BORn;:D 
260 (Sub) Function not implemented in remote 
261 Bad parameters detected at the remote 
Z62 Function could not be executed in present remote state 
300 . Function could not be executed in host 
301 Function notallowed (as spec'd) in host mode 
302 Too many requests for this function 
303 Bad parameters for this request 
304 Invalidmode request 
305 Invalid length 
310 No Trace data stored 
312 No regular remotes on this port 
320 Broadcast on interrogate is invalid 
321 Broadcast inpclll queue is invalid 
322 Broadcast on return broadcast store is invalid 

( 

l 

( 

( 

( 



( 

( 

( 

TEST AND CALIBRATION 45 

Table 3-1 CMRll Error Codes (Cont) 

Code Meaning 

323 No poll queue in mode I is illegal 
324 Poll queue specified is too large 
330 Invalid slot number 
332 Invalid Channel number 

COMMUNICATION ERRORS 
340 CRC Error on message from remote 
341 Timeout on transmission to remote 
342 Received a byte count that is too long 
343 Received a byte count that is too short 
344 Received an erroneous function code 
345 Received an erroneous remote 10 
346 Wrong function code received on return broadcast 
347 Time out on the Transmitter 

SUCCESS CODES 
364 Function was executed but some of the requests have 

errors 
360 Function was executed but some of the requests 

have warnings 
372 Data error on host loopback 
373 Receiver timeout on host loopback 
374 Transmitter time out on host loopback 
375 Illegal request count on maintenance function 
376 Illegal port number on host loopback 
377 Function failed, refer to USOR 
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3.5.2 CMROI Basic Test Procedure 
The basic CMROI test procedure is illustrated in Fig­

ure 3-7_ The procedure makes many references to various 
LEDs on each of the modules_ Refer to Figure 3-8 for 
LED identification_ . 

PRETEST 
CONSIDERATIONS. 

VERIFY. THE FOLLOWING 

• MAINTENANCE PANEL (FIGURE 3-8) 

SI CONTAINS THE CORRECT PORT NUMBER 
$2 CONTAINS THE CORRECT BAUO RATE 
$II CONTAINS THE.CORRECT MULTIPORT 
ADDRESS 

• MB99S REMOTE LDM (FIGURE .3-91 

51 & S2AftE SETHi CUSTOMERS SELECTION 
53 IS IN N.ORMAL POSITION 
54 IS .IN LOCAL LOOPBACK POSITION 
55 IS SET CORRECTlY ACCORDING TO BAUD 
RATE SELECTED IN 52 ON PANEL 

.• PC;JWfR SU~Pl Y At AND SUS POWER LEDSARE ON. 1
· veRIFY THE FOUOWING ~DS: 

• POWER ON "LEOS ON M8991 , M8992 AND Ma995 
ARE ON (BOTTOM LED. SEE FIGURE 3-B) 

.... -.....;,--,.,...---.... '. RUN LED ON MaS9l IS ON A.NO REMAINS ON (SEE 
FIGURE 3-8). IF lEO GOES OFF. BASIC UNIT IS 

,....---...... ~---.., FAULTY. 

PLACE TEST .SWIT.CH TO 
POSITION S. . 
PLACE SLOT AND CHANNEL 
SWITCH TO 10 
-PRESS 1/0 TEST BEGIN 

NO 
CHANGE Mag92 
MODULE OR 
LEO DISPLAY 
ASSEMBLY 

CHANGE M899S 
MODULE 

Figure3-7 BasicCMROI Test Procedure 
(Sheet lof2) 
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VERIFY SLOT * SELECTED. 
CHANGE I/O MODIJLE IN 
SELECTED SLOT 

[
EMPTY R·BUS SLOTS WILL REGISTER AS "C200 ON 
THE PANEl LEO DISPLAY. R. EFER TO TABLE 2·3 FOR 
CORRECT MODULE La. NUMBERS. 

NO 

VERIFY THAT RUN LEO ON M8SS1 GOES OFF, THEN 
BACK ON AFTER A FEW SECONDS. 

ERROR CODES ARE DISPLAYED ON THE 
MAINTENANCE PANEL IF A FAILURE IS DETECTED IN 
THE MICAODIAGNDSTICS (SEE TABLE 3-1\. 

IF CHECKOUT PROCEDURE IS "BEING PERFORMED 
AS PART OF THE INSTALLATION PROCESS, BE SURE 
TO INSTALL ALL I/O MODULES AS SPECIFIED 

PERFORM 1/0 MODULE CHECKOUT AND 
CALIBRATION. REFER TO PARAGRAPH 3.5.3 FOR 
I/O MODULE CHECKOUT AND CALIBRATION 

Figure 3-7 Basic CMROI Test Procedure 
(Sheet 2 of 2) 
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LED INDICATOR LEGEND CD 

-t 

'~~ M8986 
m 
CJ) 

M8987 -t 
lED M8995 MB992 M&991 A805 AI004 A/lOO5 M8993 M8994 M8997 » 
FUNCTION Z 

• lVlDK '-15V Dt 15 0015 
0 
n 

• 0014 0014' » 
,0113 0013 C • • ' 0112 0012 CD 

:u 
• 01 " 0011 

• 0110 0010 ~ 
• 019 009 <5 

01& 00,& Z 
• 00,7 007, 

• 016 006 • 
• RTS RUN 015 005 

• CTS ~o 014 004 

• DSR ERROR 013 003 
CLK 3 

• OTR 

• Gl ' SEl2 012 002 ClK 2 

• TID GO SEll 011 001 CLK' 

• RxO BUSY SElO 010 00'0 ClK 0 

• PWR PWR PWR PWR PWR PWR PWR PWR PWR 

ON, ON ON ON ON ON ON ON ON 

Figure 3-8 CMROI Remote Unit LED 'Legend 
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MOOEM LOOPBACK SWITCH 

RTS CONTROL SWITCH 

MODEM MODE SELECTION 
SWITCH 

SPEED SELECT FILTER SWITCH 

CMR11 LIMITED DISTANCE MOOEM Ma9gS 

Figure 3-9 MS995 Switch Locations 

3.5.3 CMROI Remote 1/0 Controller Test Procedure 
This procedure is the second part of the three step 

CMROlcheckout procedure. A special test kit (CMRO)­
T A), consisting of test modules and interconnecting 
cable, is required to perform this checkout and calibra­
tion procedure. These test modules and associated 
switches and LEOs are summarized below. 

CMRO)-TA test kit consists of one each: 

• G5153 test module for digital 1/0 and pulse count 
testing (see Figure 3-10). 

• CMRTlc) 1 signal conditioning paddleboard for the 
G5153 (seeFigure 3-11). 

• BCOSR-03 40 conductor flat ribbon cable 0.9 m (3 
feet) used to interconnect the G5153 and CMRTI­
II (see Figure 3-12). 

• A90S analog 1/0 test module (see Figure 3-13). 
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S2,SPECIFIES INPUT/OUTPUT 
TESTS. NOT USED'IN PULSE 

51.SPECIFIES MODULE COUNTER MODE 
TYPE UNDER TEST ~ , ~' ~~:~~~~;;n;. ~~~~r::'~S~~R~N~~~N 

PU.lSECOUNTER ~~ ~ PULSE COUNTER MOD.E 

IN. DIGITAL MODE, MONITORS 
R:SUS DIGlTAL OUTPUTS 

POWER lED ON ' +5V 
IS APPLIED TO MODULE 

06 
07 

·08 
09 
010 
0.11 
012 
013 
01' 
015 
016 
017 
018 
019 
020 
021 

)lP 

ITAl 110 _____... ... .,. 

'UL...-l' 

U 
.~. ~-

1<11 ,,"10-

[illffiJlili[ffi ,. 
BB88888888880BBB' 
DODD DODO DODD 0000 
12'1,221·3JJl J JJ J ] 
~. !t.fI 18!t0 1 , J. ~6 18 

:;~c J .., 

TP3 TP4 TPS TPS TP7 

E13 THRU E16 .1N DIGITAL MODE. 
SPECIFIES 81T PAnERN. 
CORRESPONDING LED. 1023· 0381 
INDICATE STATE OF SWITCHES. 
IN PULSE MODE. SPECIFIES 
NUM8ER OF PULSES. 

\.. 
E8 ' ·SELECTS CHANNEL 
FOR SENDING PULSES 
SWO=l IS CHANNEL 1 
SW1 =f IS CHANNEL 2 
SW2=1 IS CHANNEL 3 
SW3=1 IS CHANNEL 4 

, MII-3'" 

Figure3-IO GSIS3 Digital 1/0 Pulse Count Test Module 

,~ "/"\ i" .. 

C1I o 

-l m 
~ 
» z 
o 
~.'. 
C 
to 
:0 » 
-l 
(5 
Z 

,~ 



( 

TEST AND CALIBRATION 51 

( 

~ ~ ~ ~ ~ ~ ~ ~ 
-. 
N 
V"l 
0 a-
~ 

( --"0 .... 
<"::I 
0 

.0 
~ 
"0 
"0 

<"::I 

~~. ~~ I~ ~~ I~ ~~ I~ I~ 
c.. 
00 c: 
'2 
.~ 
:.0 c: 
0 
U 

( ~ c: 
00 

Ci5 --, 
~~ ~~ .~~ ~~ - ~~ ~~ .~~ ~~ 

1= 
~ 
~ 
U 

[J. . Ir J -, 
M ., 
.... 
::l 
00 
~ 



52 TEST AND CALIBRATION 

ANYR-BUS SLOT 

CMRT,.,1 
(M9052) 

SLOT BELOW 1/0 CARD 
.UNDER TEST 

BCOBR-03 
CABLE 

MK·3468 -

Figure 3-12 BC08R Testlnterconnect 

51 INPUT SELECT 

SWITCH 1 SIGNAL SHORTED 

DIGITAL/ANALO·G OUTPUT 
MEASUREMENT 

CHANNEL SELECT - SELECTS 
WHICH CHANNELS RECEIVE 
ANALOG INPUTS 

ANALOG INPUT MEASUREMENT 

Figure 3-13 A908 Analog I/0 Test Module 

( 

( 

( 

( 



c-

( 

( 

c· 

TEST AND CALIBRATION 53 

Figures 3·15, 3·19, and 3·22 through 3·25 outline 
checkout procedures for the various I/O modules listed 
below, While Figures 3-16 and 3~20 provide calibration 

. procedures for the A805 and A6005 modules respective· 
Iy. 

Module Checkout Calibration 

A805 3·15 3·16 

A6005 3·19 3·20 

AI004/ 
1005 3-22 

M8993 3·23 

M8986·87 
M8994 3·24 

M8997 3·25·· 

IMPORTANT 

• Be sure to allow ample time for modules to warm up 
and stabilize before testing. 

• Test all I/O controllers of the same type before pr<r 
ceeding to the next type .. 

3.5.3.1 Module A80S Checkout Procedure -

• Test summary 

- Verifies the four gain codes. 

-. Verifies automatic gain code conversion. 

- Verifies analog to digital (A/D) conversion for 
each gain code. 

• Equipment required 

- An AJ·004 or AI005 analog multiplexer input 
module. 

- An A908 analog test module. 

- A voltage standard. 

- A precision digital voltmeter. 

• Test configuration 

See Figure ~·14. 

The A805 analog~t<rdigital converter checkout pr<r 
cedure is presented in Figure 3-15. 
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1132 • SIGNAL REFERENCE 
(FACTOIIY SET) 

E[jC VOLTAGE STANDARD 

Figure 3-14 A805 Test Configuration 
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CONFIGURE AND 
INSTALL THE A90B 
TEST MODULE IN 
ABOVE PADDLE· 
BOARD SLOT. 

_{o 

-{: 
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STORE PADDLE BOARD IN THE EXTRA SLOT TO 
RIGHT OF SLOT 15. 

TURN ON CHANNEL SELECT SWITCHES 0-7. 
TURN SIGNAl·SHORT SWITCH TO SHORT POSITION. 

~-{: 
ATTACH" LEAD OF VOLTAGE STANDARD TO J3 
ON A908 MODULE. 
ATTACH LEAD OF VOLTAGE STANDARD TO J2 
ON A908 MODULE. 
ATTACH DIGITAL VOLTMETER TO MONITOR THE 
VOLTAGE STANDARD OUTPUT. 

• TURN MODE SELECT SWITCH TO TEST POSITION. 
• PUT THE SLOT SE lEeT SWITCH TO SLOT # OF 

THE 110 MODULE BEING TESTED. 
PUT THE BAUD RATE SWITCH TO POSITION O. 
TURN CHANNEL SELECT SWITCH TO POSITION O. 

• PUT TEST SE LEeT SWITCH TO POSITION 3. 
_ • PRESS THE 110 TEST BEGIN SWITCH 

• VERifY THE FOllOWING LEOS 
A805 AND A1004 OR A1005 MODULE POWER 
(BOnOM) LED IS ON. 
A805 BUSY (2ND FROM TOP) LED IS FLASHING. 

- Al004 OR Al005 RELAY CLOSED (TOP) LED 
IS FLASHING. 

VERIFY THAT THE DISPLAY, WHICH USES THE 
FOllOWING DATA FORMAT OF PGXXXX, 
INDICATES: 

DATA VALUE XXXX IS NOT GREATER THAN 1, 
GAIN CODE VALUE G IS 0, 
POLARITY 81T P IS 1 OR O. 

ENSURE GO (2ND FROM TOP) AND G1 (TOP) LEOS 
ARE OFF. 

Figure 3-\5 A805 Checkout Procedure (Sheet 1 of 4) 
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TURN THE BAUD RATE SWITCH TO POSITION 1. 
VERIFY THAT THE DISPLAY INDICATES, 
"" .DATAVALUE "XXX IS NOT GREATER THAN 1, 
_ GAIN CODE VALUE IS 1, . 
_ POLARITY BIT PIS 1 OR O. 
ENSURE GO 12ND FROM 'TOP} LED IS ON AND Gl 
(TOP) LED IS OFF. 

TURN MODE SELECT SWITCH TO RUN/DISPLAY 
POSITION. 
ON THE A90B MODULE. PUT THE SHORT·SIGNAL 
SWITCH TO SIGNAL i>OSITION, 
SET VOL lAGE·STANDARD TO INPUT 0 VOLTS, 
VERIFY THAT DISPLAV INDICATES A GAIN 
VALUE OF 3, 
INCREASE VOLTAGE STANDARD IN t MILLIVOLT 
(mV) STEPS_ AT ABOUT 9 mV, THE GAIN 81TS 
SHOULD CHANGE TO A VALUE OF 2. 

Figure 3-\5 A805 Checkout Procedure (Sheet 2 of 4) 
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·1 .. TURN MODE SE LECT SWITctnO TEST 
POSITION . 

. 

: ~~~~:. ~T.M.S~~~~~ ~~~~~~~~:g.:~.T~~T~H 
IN THE SIGNAL POSITION. 

- • ONTHE A908MODULE, PUT CHANNEL 
L.......::.!;;::;':':;::":":'=--' SE LECT SWITCH FOR CHANNE L 0 TO 

POSITION·,. . .. 
• ENSURE THAT DISPLAY PANEL CHANNEL 

SELECT SWITCH. IS SET TDPOSITION O. 

j_ TURN THE BAUD RATE SWITCH TO 
. POSIT10N D . 

•. s.eTVOLTAG.E. ST. AND.ARDFO.Rl0v.:I:.lmv. • PRESS THE I/O TEST BEGIN SWITCH 
- • VERIFY THAT DISPLAY INDICATES 

007777. ":!:1 (040000 INDICATION FOR +1). 

• 'TURN VOLTAGE STANDARD POLARITY . 
. TO - ·POSITION. 

: • VERIFY THAT DISPLAY INDICATES 
107777,11 1140000 INDICATION FOR +1), 

Figure 3-\5 ,'\805 Checkout Procedure (Sheet 3 of 4) 
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TEST COMPLETED. 
RETURN CMR01 TO. 
NORMAL. RE·MOVE 
TEST MODULE ANO 
REINS-TALL THE 
PADDLEBDARD .. 

Figure 3~lS 

• TURN· VOL TAGE STANDARD POLARITY 
TO:+ POSITION.' .. 

• ' TURN BAUD RATE SWITCH TO POSITION 1 . 
• SET VOLTAGE STANDARD,FO.R 1 V, :!.1.MV. 

PRESS THE 110 TEST BEGIN SWITCH. 
VERIF\' THAT DIspLAY INDICATES 
017777. i1 1050000 INDICATION FOR +n. 
'TURN VOLTAGE 51 ANOARD POLARITY 
TO - POSITION. 
VERIFY THAT"DISPLAY.INDICATES 
117177, :t1 (150000 INDICATION FOR +1l. 

TURN VOLTAGE STANDARD POLARIT.Y 
TO" POSITION. 
TURN BAUD RATE SWITCH TO POSITION 2. 
SET VOLJAGE STANDARD FOR 100 mY. 
i"tOIl.V, ' 
PRESS THE" 110 TEST BEGIN SWITCH 
VERIFY THAT THE DISPLAY INDICATES 
027777,":tl (060000 INDICATION FOR +11 . 

. TURN VOLTAGE STANDARD POLARITY 
TO - POSITION. . 
V.E"RIFY THAT DISPLAY INDICATES 127777. :1:1. 
1160000 INDICATION FOR .il. . 

., TURN.VOl.TAGE STANDARD POLARITY TO 
+ POSITION.· . 
TURN BAUD RATE SWITCH TO POSITION 3. 
SET VOLTAGE STANDARD "FOR 10 m"V, :!:1..~V.­
PRESS THE 110 TEST BEGIN SWITCH. 

~;~~;~HI~~~~!i~~~ ~~~I:.~I:~~ 0377-77. 
TURN VOLTAGE STANDARD POLARITY 
TO ~ POSITION. 
VERIFY TH;AT THE DISPLAY INDICATES 
137777; *51170004 INDICATION FOR.+5). 

A805 Checkout Procedure 
(Sheet 4 of 4) , 

( 

( 

( 

( 



( 

( 

( 

( 

TEST AND CALIBRATION 59 

3.5.3.2 Module A80S Calibration Procedure -

• Calibration summary - Calibrations ensure that 
correct analog conversions are obtained for each of 
the four gain settings. 

• Equipment required 

An AI 004 or A I 005 analog multiplexer input 
module. 

An A90S analog test module. 

A voltage standard. 

A precision digital voltmeter. 

• Calibration configuration 

Same as test configuration (see Figure 3-14). 

The AS05 calibration procedure is presented in Figure 
3-16. Refer also to Figure 3-17 for adjustment and LED 
locations. 

-{" 
CONfIGURE AND 

STORE PADDLEBOAAD IN THE EXT~A SLOT TO 
RIGHT OF SLOT 15. 

INST ALL THE A906 {" 
TEST MODULE IN -. 
THE ABOVE PADDLE· 

TURN ON CHANNEL SELECT SWITCHES 0-7. 
-TURN SIGNAL· SHORT SWITCH TO SHORT 
POSITION. . 

BOARD SLOT 

"OWER ON THE 
CMA01. ALLOW 
20 MINUTES WARM 
UP FOR AB05 MOD 
ULE AND VOLT AGE 
STANDARD 

ATTACH + LEAD OF VOLTAGE STANDARD TO 
J3 ON A908 MODULE. 
ATTACH - LEAD OF VOLTAGE STANDAROTO 
J2 ON A908 MODULE 
ATTACH DIGITAL VOLTMETER TO MONITOR 
TI-f£ VOLTAGE STANDARD OUTPUT. 

• TURN MODE SELECT SWITCH TO TEST POSITION 
• PUT SLOT SELECT SWITCH TO SLOT #QF THE 110 

MODULE BEING TESTED 
• TURN CHANNEL SELECT SWITCH 

TO POSITION O. 
• PUTHS"T SELECTSWITCH TO POSITION 3. 
• PRESS THE 1/0 TEST BEGIN SWITCH. 
• VERIFY THE FOLLOWING LEOS 

- AB05 AND A 1004 OR A1005 MODULE 
POWER (BOTTOM I LED IS ON 

- A805 BUSY \2NO FROM TOP) LEO IS 
FLASHING 

- A1004 OR A 1005 RElAY CLOSED {TOP) 
LEO IS FLASH"ING. 

Figure 3-16 AS05 Calibration Procedure 
(Sheet 1 of 3) 
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TURN BAUD RATE SWITCH"rOPOSITION 3, 
ENSURE SIGNAL·SHORT SWITCH ON THE A90B 
MOCULE"'S IN "THE SHORT POSITION. 
ADJUST OF FSET CONTROL R34 UNTI L DISPLAY 
• P3DOOO; WH"E1U P IS 1 OR O. 

TURN BAUD RATE SWITCH TO POSitrON O. 
SETVQlTAGE STANDARD FOR IOV. 11 mY. 
PUT SIGNAL-SHORT SWITCH ON THE A808 
MOCULE TO T'H~'SIGNAL POSITION. 
PRESS THE 110 TEST BEGIN SWITCH. 
ADJJ,JST VOLTAQ:E RE,FERENCE R56 UNTIL 
DISPlA"!':' Ori1717, t1 (04Q0D0 INDICATION FOR +11. 
TURN VOLTAGE STANDARD POLARITY TO­
POSITION. DI~PLAV SHOULD" 101777, j:.l 
1140000 IN,CICATION FO" +11. 

YES 

• 'TURN VOLTAGE STANDARD POLARITV TO + 
POSITION. 
TURN BAUD RATE SWITCH TO POSITION 1. 
ENSURE SIGNAL-SHORT SW!TCH ON THE A90S 
MODULE IS IN THE SIGNAL POSITION. 

• SE~ VOLTAGE STANDARD. TO 1 V, !,1 MV. 
- • PRESS THE 110 TEST BEGIN SWITCH. 

• ADJUSl GAIN CON.TROL OF 10 -; .R37 U~TIL. 
DISPL.AY" 017777.·U 1050000 INDICATION 
FOR -tl). 

~ TURN VOLTAGE STANDARD POlARITY 
TO _ POSITION. DISPLAY SH.OULD· 
117777. :t11150000 INDICATION FOR +1). 

Figure3-16 A805 Calibration Procedure (Sheet 2 of 3) 

( 

( 

( 
" 

( 



( 

( 

( 

( 

( 

1 N 
PLETED. RETURN 
CMROl TO NORMAL 
REMOVE TEST 
MODULE AND RE­
INSTALL THE 
P AA 

TEST AND CALIBRATION 61 

TUFIN VOLTAGE STANOARO POLARITY TO + POSITION. 
TURN BAUD RATE SWITCH TO POSITION 2. 
SET VOLTAGE STANDARO TO 10 mY, %10~N 
PRESS THE I/O TEST BEGIN SWITCH. 
ADJUST GAIN CONTROl. OF 100 - R40 UNTIL DISPLAY 
·027177,:1 \080000 INDICATION FOR +1!. 
TURN VOLTAGE STANDARD POLARITY TO - POSITION. 
DISPLAY SHOULD· 127177,:1 {180000 INDICATION 
FOR ... tl. 

CHANGE ABOS 
MOCUlE. 

TURN VOLTAGE STANDARD POLARITY TO -+ POSITION. 
TURN BAUO RATE SWITCH TO POSITION 3 
SET VOLTAGE STANDARD TO 100 mY, :1 jJ.V. 
PRESS THE tID TEST BEGIN SWITCH 
ADJUST GAIN CONTROL FOR 1000 - R42 UNTil 
OI5Pl,.AY" 037777.:t5 {07()()):1INOICATION FOR "'5J. 
TURN VOLTAGE STANDARD POLARITY TO - POSITION 
DISPLAY SHOULD" 137777, :t:5 (170004 INDICATION 
FOR +51. 

CHANGE A805 
MODULE. 

Figure 3-16 A805 Calibration Procedure 
(Sheet 3 of 3) 
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GAIN CODE LEOS 

OFFSET 
ADJUSTMENT 
(R~) . 

GAIN 1000 
ADJUSTMENT 
tR42) 

GAtN 100 
ADJUSTMENT 
tR.tIOl 

GAIN 10 
ADJUSTMENT ---+lI~ 
(R371 

AID CONVERTER A805 

GAtN VALUE. 

GAIN OF , SELECTED 

GAIN OF 10 SELECTED 

GAIN OF· ~DD SELECTED 

GAIN OF 1000 SELECTED 

Figure 3-p A805 Adjustments 

3.5.3.3 Module A6005 Checkout Procedure -

• Test summary 

Gl 

OFF 

OFF 

ON 

ON 

I~ 
OFF 

ON 

OFF 

ON 

MK--3522 

Verifies that the output voltage increments of both 
channels are equal and linear beginning at 2 V up to 
a maximum of IO V with no spikes. 

• Equipment required 

An A908 analog test module. 

An oscilloscope. 

• Test configuration 

See Figure 3-18. 

The A6005 two-channel analog output module check­
out procedures are presented in Figure 3-19. 
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CHANNEL 1 

LOWER LIMIT OFFSET· R15-

UPPER LIMIT SCALE· R17 

CHANNEL 0 
LOWER LIMIT OFFSET· RS 

UPPER LIMIT SCALE· R10 

NOTE: MUST BE 
SMOOTH/EQUAL 
STEPS IN LINEAR 
INCREASE ON RAMP 
CHECK. 

OSCILLOSCOPE 

• ANALOG + ON 
SCOPE CHANNEL A 

• COMMON SCOPE 
CHANNEL B 

• BOTH A & B VOLTS/DIV 
MUST BE EQUAL 

• DIFFERENTIAL INPUT 
ADD A + B 

• CHANNEL B • INVERTED 

• AC COUPLED INPUTS 

Figure 3-18 A6005 Test Configuration 
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REMOVE PADDLE· 
BOARD fROM THE 
A6005 MODU LE . 
BEING CALIBRATED. 

CONFIGURE A90B 
TEST MODULE AND 
INSTALL IN ABOVE 
PAOOLEBOARD 
SLOT. 

_{o 

-{: 

STORE PAODLEBOARD IN THE EXTRA"SLOT TO 
RIGHT OF SLOT 15. ' . 

TURN OFF C!,ANNEL SELEcT SWITCHES 0-7. 
TURN SIGNAL SHORT .SWITCH TO SH9RT 
POSITIO~ . 

"ENSURE POWE R ON (BOTTOM} LED IS ON. 
ENSURE ~ 16 VOLT ITOP) LEO IS ON. 

TURN MODE SWITCH TO TEST POSITION' 
TURN TEST SELECT SWITCH TO POSITION 6 
PUT SLOT SELECT SWITCH TO SlOT.# OF THE 
110 MODULE BEING TESTED 

Figure 3-19 A600S Checkout Procedure 
(Sheet i of 2) 
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SET-UP TEST 
eQUIPMENT FCiR 
ANALOG TESTING, 
ISEE FIGURE 3·18) 

{" 
~ " 
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CONNECT SCOPE CHANNE l A TO CHO + ON 
"SOB ~()OUlE, 
CONNECT SCOPE CHANNEL B"TO COMM·15 
ON A908 MODULE. 

TURN TEST SELECT SWITCH TO POSITION 4 
TURN CHANNEl SELEct SWITCH TO POSITION 0 
PRESS 110 TEST BEGI~ SWITCH 

i. RAMPSTARTSAT2 VQLTS AND STOP.S AT 10 VOLTS. 

. ~ RAf,t1~ IS A LINEAR LINE AT APPROXIMATELY 45 
DEG REE ANG LE 

CONNECT SCOPE"CHANNEL A TO CH1 ... ON Agee 
MODULE. . 
TURN CHANNEL SELE.CT SWITCH TO POSITION 1 
PR"ESS 110 TEST BEGIN SWITCH 

Figure 3-1'9 A6005 Checkout Procedure (Sheet 2 of 2) 
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3,5.3.4 Module A6005 Calibration Procedure -

• Calibration summary 

To adjust the A6005 output: lower limit to 2 V ±10 
MV and upper limit to 10 V ±10 MV for both 
channels .. 

• Equipment required 

- An A908 analog test module . 

. - Aprecision digital '/oltmeter. 

• Calibration configuration 

Basically the. same as the test configuration of Fig- _ 
ure 3-18 except that scope is replaced by voltmeter. 

The. A6005 calibration procedure is presented in Fig­
ure 3-20 Also refer to Figure 3-21 for adjustment loca­
tions. 

. 3.5.3,5 Modules A 1 004 I A 1 005 Checkout Procedure-

• Test summary 

- Verifies that each channel is independent from 
all other channels. 

_ Verifies that input analog signal leads are con­
nected to the analog bus. 

_ Verifies that relays cannot close on an error con­
dition. 

• Required equipment 

- An A805 AID converter module. 

- An A9Q8 test module. 

- A voltage standard. 

• Test configuration 

See Figure 3-14. 

The A 1004/ A 1005 checkOut procedure is presented in 
Figure 3-22. Table 3-2 lists the correct maintenance pan­
el LED display readings for selected test voltage inputs. 
Test results must comply with these values. 
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REMOVE PADDLE· 
BOARD FROM BE· 
LOW THE ASooS 
MODULE TOilE 
CALIBRATEO 

CONFIGURE A908 
TEST MODULE 
AND INSTALL IN 
THE ABOVE 
PADDLEBOAAD 
SLOT 

TURN CMR01 ON. 
VERIFY LED~ 
ALLOW WARM·UP 
OF 10 MINUTES. 

_{o 
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STORE PADDLEBOAAD IN THE EXTRA SLOT TO 
RIGHT OF SLOT 15. 

Jo TURNOFF CHANNEL SELECT SWITCHES ().7 
-1.0 TUANSIGNAL SHOAT SWITCH TO SHORT POSITION 

-{: ENSURE POWER ON (BOTTOM I LED IS ON. 
ENSURE -15 VOLT (TOP I LED IS ON. 

TURN MODE SWITCH TO TEST POSITION 
TURN TEST SELECT SWITCH TO POSITION 6 
PUT SLOT SE LECT SWITCH TO SLOT # OF THE 
1/0 MODULE BEING TESTED 

ENSURE PROPER 
'----"---'SLOT IS SE LECTE D. 

CHANGE 1/0 MODULE. 

CONNECT + LEAD OF DIGITAL VOLTMETER 
TO CHO+ ON A908 MODULE. 
CONNECT - LEAD OF DIGITAL VOLTMETER 
TO COMM- 15 ON A908 MODULE 
SET VOLTMETER TO 1 VOLT RANGE 

Figure 3-20 A6005 Calibration Procedures 
(Sheet I of 2) 
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~-il 
~-{: 

'-----,------J -{ 

TEST COMPLETED. 
RETURN CMROI 
TO NORMAL MODE. 
REMOVE TEST . 
MODULE AND RE" 
INSTALL PADDLE· 
BOARD. 

i-- . 
.. " .. 

, . 

TURN TEST SELECT SWITCH TO POSITION 2 
TURN CHANNEL SELECT SWITCH,TO POSITION 4 
PRESSJ/O TEST BEGIN SWITCH 
ADJUST CHANNEL'O LOWER LIMIT - RB FOR 
2 VOLTS + OR· 10 mV. ISEE FIGURE 3-21 J 

MOVE + LEAD OF DIGITAL VOLTMETER TO CH1+ 
ON A90B MODULE' , 
ADJUST CHANNEL 1 ,LOWER LIMIT - RIS FOR 
2VOLTS,+ OR ·"0mV. ISEE FIGURE 3-21) 

CONNECT + l.EAD'O,F DIGITAL VOLTMETER 
TO CHO + ON A90B MODU LE 
KEEP TEST SE LECT SWITCH TO POSITION 2 
,TURN CHANNEL SELECT SWITCH TO POSITION B 
PRESS !/O TEST BEGIN SWITCH 
ADJUST CHANNEL 0 HIGH LlMIT,-RI0 FOR 
10VOLTS+OR ·10mV. ISEE FIGURE 3;21) 
CONNECT + LEAD OF DIGITAL VOLTMETER TO 
CH 1 + ON A908 MODU LE 
TURN CHANNEL SELECT SWITCH TO POSITION 9 

'PRESS 110 TEST BEGIN SWITCH ' 
ADJUST CHANNEL 1 HIGH liMIT - R17 FOR 
10 VOLTS. OR· 10mV.,ISEE FIGURE 3-21) 

Figure 3-20 A6005 Calibration Procedures 
(Sheet 2 of 2) 

CHANNELl 
LOWER LIMIT ADJUSTMENT 

UPPER' LIMIT ADJUSTMENT 

00 
~ 

c:::::Jc::::=:J1 
c:::::J c:::::J c::::=:J 

UPPER LIMIT ADJUSTMENT 

Figure 3-21 A6005 Adjustments 
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CONFIGURE ANO' 
INSTALL THE A908 
TESt MODULE IN 
THE ABOVE PADDlE· 
BOARD SLOT. 

P WERONTH 
CMR.o1, ALLOW 
20MINUTES 
WAR~·UP FOR 
A805 MODULE 
AND VOLTAGE 
. T DAR 

-{~ 
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STORE PADDLEBOARO IN THE EXTRA SLOT TO 
fliGHT OF SL011S. 

TiJRN ON CHANNELSELECT SWITCHES 0.7 
TURN SIGNAL',SHORT SWITCH TO SHORT POSITION. 

AnAc"f+ LEAD OF VO'LTAGE STANDARD TO J3' 
ON A90B ..,OOULE, . . 
ATTACH - LEAD OF VOLTAGE STANDARD TO J2 
ON A908 MODULE. . .. 
ATTACH DIGITAL VOLTMETER TO MONITOR THE 
VOLTAGE STANDARD OUTPUT. 

TURN MODE SELECT SWITCH TO TEST POSITION. 
PUT SLOT SE-LEeT SWITCH TO SLOT .. OJ: THE 1/0 
MODULE BEING TESTED. 
PUT CHANN~L SElECT SWITCH TO POSITION 0.' 
TURN TEST SELECT SWITCH TO POSITION 6. 

Figure 3-22 AIO04/ AIO05 Checkout Procedure 
(Sheet I of 3) 
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TURN TEST SELECT SWITCH TO POSiTiON 2. 
PUT CHANNEL SELECT SWITCH ON DISPLAY PANEL 
TO oeSIRED CHANNEl"# (CHANNEL 0 1ST PASSI. 
PREss 110 TEST BEGIN sw.rCH. 

~EFER TOTABLE 3·2,ANY DATA VALUE OUT OF 
RANGE INDICATES DEFECTIVE A1004 OR A1D05 
MODULE OA tHE; A805 MODULE IS OUT OF CALIBRATION 
Al004 OR Al005 MODUlE LEOs SHOULD INDICATE. 

RELAY CLOSED (TOPI LEO SHOULD BE HASHING 
- .ERRORI2NDFROMTOPllEOISOFF 
- CHANNEL SEUCT LEOs (SELO, SElf, & SEl2) 

.SHOULD INDICATE OCTAL VALUE OF CHANNEL 
SELECTED. 

Figure 3-22 AI 004/ A I 005 Checkout Procedure 
(Sheet 20f3) 
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TURN SIGNAl·SHORT SWIJCH TO SIGNAL POSITrON 
PUT CHANNEL SelECT SWITCH ON DISPLAY PANEL T"O 
DESIRED CHANNEL,. (CHANNEL 0 1ST PASS) 
RAISE AP.PRO~RIATE CHANNE L se lEeT SWITCH ON 
A908 TEST-MODULE. 
SElECT EACH VOLTAGE LISTED IN TABLE 3·2.0N£ 
AT A TIME. ON VOLTAGE STANDARD AND VERIFY 
FOR ALl8 CHANNELS FOR EACH VOLTAGE. 
PRESS 110 TEST BEGIN SWITCH: 

REFER TO TABLE 3·2.ANY OATA VALU~ OUT OF 
RANGE INDICATES DEfECTIVE A 1004 OR A1005 
MODULE OR THE-A805 .MODULE IS OUT OF 
CALlBR,AlION. ", 
ENSURE CHANNEl SELECT. LEOS INDICATE VALUE 
OF CHANNE l SEl.ECTED. 

RESET Ct:lANNE L SE lEeT SWITCH ON A90B TEST 
MODULE AND SelECT NEXT CHANNEL 
PUT CHANNEl SelECT SWITCH ON DISPLAY 
PANE l TO NEXT CHANNE~. 

Figure 3~22 A I 004/ A 1005 Checkout Procedure 
(Sheet 3 of 3) 
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Table 3-2 Valid Test Results 

Input Voltage . 

Short or 0 Volts 

2 Volts 
4Volts· 
6 Volts 
8 Volts 

Maintenance Panel Display Readings 

130001 to 1.30006 or 
3000 I to 30006 
1454 to 1470 . 
3140 to 3154 
4630 to 4644 
6314t06313 

3.5.3.6 Modules M8986, M8987, or M8994 Checkout 
Pro.cedures -

• Test summary 

~ Verifies that all relays energize and that contacts 
close or open correctly. . 

_ Verifies that each relay. LED indicator operates 
correctly. 

• Required equipment 

- AGS) S3 digital 1/0 test module. 

_ ABC08R"{)3 interconnect cable. 

- A CMRTI-l1 test paddleboard. 

• Module configuration 

_ M8986 uses mercury type B relays with nor­
mally closed contacts. 

_ .M8987 uses dry reed relays with normally open 
contacts. 

_ M8994 uses mercury type A relays with nor­
mally open contacts. 

The checkout procedure for the. M8986, M8987, or 
M8994 digital output modules is presented in Figure 3-
23. Also refer to Figure 3-8 for LED locations. 

3.5.3.7 Module M8993 Checkout Procedure-

• Test summary 
Verifies each of 16 process points to ensure that reg-. 
ister bits are set correctly and that the LEOs func­
tion correctly. 
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• Required equipment 

A G5153 digital I/O test module. 

A BC08R·03 interconnect cable. 

A CMRTI·II test paddleboard. 

The M8993 checkout procedure is presented in Figure 
3·24, while ,test results are provided in iable 3·3. 

INSTALL CMR11·TI 
PADDLEBDARO IN 
ABovE PADDLE· 
BOARD SLOT. IN 
S!ALL G6163 TEST 
MODULE INTO ANY 

·1/0 CONTROLLER 
SLOT .. 

Figure 3·23 

-{ 

STORE PADDLEBOARD IN THE EXTRA SLOT TO 
RIGHT OF StOT 15. 

CONNECT GS153 MODULE TO CMRll-TI MODULE 
WITH SCOBR·03 CABLE. (SEE"F IGURE 3- 12) 

PUT DIGITAL I/O PULSE SWITCH TO 
DIGITAL 110 POSITION 
PUT I/O TEST SWiTCH TO OUTPUT POSITION 
PUT CHANNEL SELECT SWfTCHES TO 
POSITION 0 
~UT DIGIT AL INPUT SWITCHES TO POSITION 0 

ENSURE POWER ON (BOTTDMi LED IS ON 
\ 

TURN MODE SELECT SWITCH TO TEST POSITION 
TURN TEST SELECT SWITCH TO POSITION 6 
.PUT SLOT SELECT SWITCH TO SLOT II OF THE I/O 
MODULE BEING TESTED 

M8986, M8987, or M8994 Checkout 
Procedures (Sheet I of 2) 
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YES 

TEST COMPLETED. 
RETURN CMROl TO 
NORMAL MODE. 
REMOVE rEST 

. MODULES AND RE· 
INSTALL PADDLE· 
BOARD. 

TURN TEst SELECT SWITCH TO POSITION 2 
TURN CHANNEL SELECT SWITCH TO POSITION 0 
PRESS 1/0 TEST BEGIN SWITCH 

VERIFY ALL DATA LED. ARE ON EXCEPT FDR 
ONE WHICH IS OFF, AND THAT ONE WILLSLIDE 
THROUGH THE LED. IN A SLIDING O. PATTERN 
(FOR LED POSITIONS REFER TO FIGURE 3-8). 
ENS.URE ONLY ONE LED IS OFF AT ANY ONE TIME 
VERIFY DISPLAY SHOWS AN OCTAL NUMBER 
REPRESENTATION OF THE BINARY NUMBER 
DISPLAYED BY T~EI/O MODULE DATA LED., 

• FOR M8986 - ALL DATA LED. SHOULD BE OFF, 
EXCEPT FOR ONE WHICH IS ON AND THAT ONE 
SHOULD SLIDE THROUGH THE. LE;Ds IN A SLIDING 
OsPATTERN. THE ONLY LED THAT IS ON SHOULD 
CORRESPOND TO THE LED THAT IS OFF ON THE 
MBSB6 MODULE. 

• FOR MB987 AND M8994 - ALL DATA LED. SHOULD 
BE ON EXCEPT FOR ONE WHICH IS OFF, AND THAT 
ONE WILL SLIDE THROUGH THE LED, IN A SLIDING 
Os PATTERN. THE ONLY LED THAT IS OFF 
SHOULD CORRESPOND TO THE LED THAT IS OFF 
ON THE MB9B70.R M8994 MODULES. 

CHANGE I/O 
MODULE 

Figure 3-23 M8986, M8987. or M8994 Checkout 
Procedures (Sheet 2 of 2) 
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"INSTAll CMR11·TI 
MODULE IN ABOVE 
PADDLE BOARD SLOT. 
INSTALL G5153 TeST 
MODULE INTO ANY 
AVAll"ABlE I/O 
CONTROLLER MOD·. 
ULE SLOT (ROW AtBI. 

_{o 

_{o 
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STORE PADDLEBOARD IN THE EXTRA SLOT TO 
RIGHT OF SLOT 15. 

CONNECT CMR11-T1 MODUlE AND G5153 MODULE 
TOGETHER USING A BCOBR·03 CABLE. 

SET DIGITAL 1/0- PULSE COUNTER SWITCH TO 
DIGITAL I/O PoSITION. 
PUT. TEST I/O SWITCH TO INPUT POSITION. 
PUT CHANNE L SE LECT SWITCHES TO 0 POSITION. 
PUT DIGITAL INPUT DATA SWITCHES TO 0 POSITION. 

ENSURE POWER ON (BOTTOMI.LED IS ON. 

TURN MODE SE LECTSWITCH TO TEST POSITION. 
TURN TEST SE LEeT SWITCH TO POSITION 6. 
PUT SLOT SELECT SWITCH TO SLOT # OF I/O 
MODULE BEING. TESTED. . 

VERIFY PROPER 
SLOT # SE LECTED. 
CHANGE I/O CON· 
TROLLER MODULE.' 

Figure 3-24 M8993 Checkout Procedure (Sheet 1 of 2) 
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L..;..,;::.;;.;;.;;;r:.':":';';';::......J 

TURN TEST SE LECT SWITCH TO POSITI0II2. 
'TURN CHANNEL SELECT SWITCH TO CHANNEL 0. 
PRESS I/O TEST BEGIN SWITCH' , 
VERIFY THAT OISPLAY' OANO THAT ONLY THE 
M8993 POWER LEO IS ON. 

ON G5153 TEST MODULE, RAISE EACH BIT ONE AT 
A TIME, STARTING, WITH BIT 0. THIS WILL INPUT, 
A ONE VALUE FOR EACH ASSociATED BIT.' 
VERIFY THAT DISPLAY INDICATES PROPER VALUE 
AS INDICATED IN TABLE 4-6. 
VERIFY THAT ONLY THE CORRESPONDING LED FOR 
APPROPRIATE,BIT COMES ON. 

{
_ TURN CHANNE l SELECT SWITCH TO NEXT CHANNEL 'It. 

- •• RESET DIGITAL'INPUT,DATASWITCH PREVIOUSLY SET. 

Figure 3-24 M8993Checkout Procedure (Sheet 2 of 2) 
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Table 3-3 M8993 Test Results 

Bit Set = 1 

No Bits Set 
Bit o Set 

I Set 
2 Set 
3 Set 
4 Set 
5 Set 
6 Set 
7 Set 
8 Set 
9 Set 

10Set 
II Set 
12Set 
13 Set 
14 Set 
15 Set 

Display Panel LEOs 

o 
I 
2 
4 

10 
20 
40 

100 
200 
400 

1000 
2000 
4000 

10000 
20000 
40000 

100000 

3.5.3.8 Module M8997 Checkout Procedure -

• Test Summary 

- Verifies that all channels correctly accumulate 
pulses. 

- Verifies that only the channel selected accumu­
lates pulses. 

- Verifies that counter can be reset and begin 
counting again. 

- Checks the operation of each channel LED. 

• Required equipment 

- A G 5153 digital I/0 test module. 

- A BC08R-03 interconnect cable. 

- A CMRTI-J J test paddleboard. 

The checkout procedure for the M8997 is presented in 
Figure 3-25. 

3.5.4 CMROI Communications Line Adjustments 
This procedure is the last procedure to be performed 

prior to testing a complete CMR II /CMV I J system us­
ing the network exerciser [(C)ZCMJ, program #3]. 
These adjustments are critical to ensure proper commu­
nications between the host and remotes. 
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These procedures' must be performed during. the in­
stallation process and when troubleshooting efforts deter­
mine that they are required. However, these procedures 
must 'also be performed whenever the. system con­
figuration is changed by either adding or dciIeting remote 
units. 

Figure 3~26 outlines the procedure fot making these 
critical adjustments. . 

REMOVE PADDLE· 
BOARD FROM SLOT 
BELOW THE I/O 
CONTROLLER 
MODULE BEING 
TESTED. 

STORE PAODLEBOARD IN THE EXTRA SLOT TO 
RIGHT OF SLOT 15. ' 

INSTALL CMR"-TI 
MODULE IN ABOVE 
PADOLEBOA.RO 
SLOT, INSTALL { 
G5153 TEST MOOULE '-, .• CONNECT CMR"-TI MOOULE AND G5153 MODULE 
-tNTO ANY AVAIL- TOGETHER USING A BCOBA·D3 CABLE: 
ABLE I/O CONTROL­
LER MODULE SLOT 
IROWA/B, 

SET DIGITAL 110.- PULSE COUNTER SWITCH TO 
PULSE COUNTER POSITION, 
PUT TEST 110 SWITCH TO INPUT POSITION, 
PUT CHANNE L SE LEeT SWITCHES TO 0 POSITION_ 
PUT DIGITAL INPUT OAT A SWITCHES TO 0 POSITION, 

-{. ENSURE POWER ON IBOTTOM, LED IS ON, 

• TURN MODE SE LECTSWITCH TO TEST POSITION, 
TURN TEST SELECT SWITCH TO POSITION 6, 
PUTSLOT SELECT SWITCH TO SLOT # OF I/O 
MODULE BEING TESTED, 

ON G5153 MODULE, PUT CHANNEL SELECT SWITCH 
FOR CHANNEL 0 TO POSITION " 
PUT ALL DIGITAL INPUT nATA SWITCHES IE13-E16) 
TO THE 1 POSITION_ 

Figure 3-25 M8997 Checkout Procedure (Sheet 1 of 2) 
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RESET LOGIC BY 
POWERING CMROl 
OFF AND ON, 
SELECT NEXT 
CHANNEL AS IN 
DleATED 
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TURN MODE SELECT SWITCH TO RUN/DISPLAY 
POSITION, 
TURN CHANNEL SELECT SWITCH, ON DISPLAY 
PANEL, TO CHANNEL 0 (1ST PASS ONLYI. 
ON G5153 MODULE, PRESS THE PUSH·TO·START 
SWITCH AND RE LEASE. 
VERIFY THAT DISPLAY IS INCREMENTING UP TO 
A MAXIMUM OF 177777. 
WHILE DISPLAY IS INCREMENTING, ENSURE THAT 
CLK LEO FOR THE APPROPRIATE CHANNEL IS ON, 

ON G5153 MODULE, PRESS THEPUSHTO·START 
SWITCH AND HOLD DOWN 
VERIFY THAT DISPLAY INDICATES A 0 VALUE. 
RELEASE THE SWITCH AND VERIFY THAT 
DISPLAY INCREMENTS AGAIN TO A-MAXIMUM 
OF 177777. 

CHANGE liD 
CONTROLLER 
MODULE. 

TURN CHANNEL SELECT SWITCH, ON DISPLAY 
PANE L, TO THE OTHER THJ:iEE CHANNELS - ONE 
AT A TIME. 
VERIFY THAT DISPLAY INDICATES A 0 VALUE FOR 
EACH CHANNE L 

CHANGE 110 
CONTROLLER 
MODULE 

ANO REINSTALL 
THE PAODLEBOARD. 

TURN CHANNE L SE lEeT SWITCH, ON DISPLAY 
PANEL, TO NEXT CHANNEL 
RESET CHANNEL SELECT SWITCH ON G5153 
MODULE AND PUT THE NEXT CHANNEL SELECT 
SWITCH TO THE 1 POSITION. 

Figure 3-25 M8997 Checkout Procedure (Sheet 2 of 2) 
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PLACE COMMUNICA· ·i" TION TEST SWiTCHES ..• 

IN APPROPR lATE -." 
POSITIONS ON ALL· • 

L-LOM __ M_O_D.,.U_LE_S_. _~. • 

-{. 

MODEM MODE $WITCH SHOULD BE IN LOM PosiTION. 
REOUEST.TQ.SEND SWITCH AS CUSTOMER SPECIFIED. 
SPEED SELECT SWITCH AS CUSTOMER SPECIFIED. 
LOCAL MODEM LOOPBACK - NORMAL POSITION: 
COMM LINE i.OOPBACK - NORMAL POSITION. 

SETSWTICH REGISTER TO 166000 

TURN TRANSMIT LEVEL ADJUSTMENT R42 COUNTE·R­
CLOCKWISE TO FULL EXTENT· OF ITS TRAVEL{SETS 
TRANSMIT LEVEL TO MAX.I~ 

TURN TRANSMIT LEVEL ADJUSTMENT R42 COUNTER­
CLOCKWISE ON THE _ LDM MODULE TO ITS 
FULLEST EXTENT OF ITS TRAVEL (SETS TRANSMIT 
LEVEL TO MAX.I. 

Figure 3-26 CMROI Communications Line 
Adjustments (Sheet 1 of 3) 
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PERFORM THE 
RECEIVE LEVEL 
ADJUSTMENT. 
(START WITH '. 
FARTHEST REMOTE 
UNIT ~IRST.I 

GOTO HOST 
CMR/CMVll 
SYSTEM AND 
PERFORM 
RECEIVEUVEL _ 
ADJUSTMENT ON 
MB996 LDM MODULE 
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• TURN RECEIVE LEVEL ADJuSTMENT R49 COUNTER: 
CLOCKWISE TO FULL EXTENT OF ITS TRAVEL (SeTS 
RECEIVE lEVEL TO ITS MINIMUM·VAlUE). 

• NOW ADJUST R49 CLOCKWISE UNTIL THE RECEIVE 
LEvEL OK LED COMES ON. THEN TURN R4D 
ANOTHER 1; TURN CLOCKWISE. 

• ON FARTHEST REMOTE' UNIT ONLY - AFTER 
RECEIVE LEVEL ADJUSTMENT PUT COMM LINE 
(DOPBACK SWITCH ON MB995 MODULE TO LINE 
LDOPBACK POSITION FOR FUTURE TESTING. 

-f 

GO TO EACH CMROI' 
NOT ALREADY AD· 
JUSTE 0 ON THAT 
COMM PORT AND 
PEFORM RECEIVE 
LEVEL ADJUSTMENT. 

TURN RECEIVE LEVEL ADJUSTMENT R49 COUNTER· 
CLOCKWISE TO FULL EXTENT OF ITS TRAVEL. 
NOW ADJUST R49 CLOCKWISE UNTIL THE RECEiVE 
LEVEL OK LED OOt,4ES ON. THEN TURN R4D 
ANOTHER ~ TURN !=L~CKWISE. 

• CHANGE DISGNOSTIC CZCt,4J" " SWITCH REGISTER 
TO ZERO, 

• PUT LOOPBACK CONNECTOR PIN 2C·HY53AOO ON 
TERMINAL STRIP. 

• SeLECT TEST PROGRAM # 2. 
• RUN DIAGNOSTIC' FOR MINIMUM OF 20 PASSES 

WITHOUT ERRORS. THEN HALT PROCESSOR TO 
STOPTEST. 

• TEST NOW COt,4PLETE AT HOST. PUT LINE lOOPBACK 
'SWITCH TO LINE POSITION AND REt,40VE LOOPBACK 
CONNECTOR. 

Figure3.26 CMROI Communications Line 
Adjustments (Sheet 2 of 3) 
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YES 

THIS COMPLETES 
CMROI COMM. 
ADJUSTMENTS FOR 
THIS COMM PORT .. 
GO BACK TO HOST 
AND PUT LINE 
LOOPBACK SWI1:CH TO 
NORMAL POSITION. 

PERFORM DIAG 
NOSTIC CZDMJ" 
TEST PROGRAM" 3 
TO VERIFY CO";· 
PLETE CMROI NEt. 
WORK OPERATION. 

o ENSURE ALL M8995MODULE LOOPBACK SWITCHES 
ARE IN THE NORMAL POSITION. 

o TURN MODE SELECT SwITCH TO TEST ·POSITION. 
o TURN TEST SELECT SWITCH'TO POSITION 5. 
o TURN SLOT SELECT SWITCH TO POSITION 7. 
o TURN CHANNE l SE LECT SWITCH TO POSITION 7. 
o PRESS 110 TEST BEGIN SWITCH. . 

• TURN ONLY THE TRANSMIT lEVEL ADJUSTMENT 
R~2 COUNT:ERCLOCKWISE' UNTIL THE .DISPLAV 
READS 167 AND DOES NOT.FLASH. THEN TURN R42 

. ANOTHER ~ TURN COUNTERCLOCKWISE. 
0.' THIS COMPLETE~ TEST FOR THIS CMRO,. TURN 

THE MODE SELECT SWITCH TO RUN POSITION FOR 
. FUTURE TESTIN.G. . 

GO TO EACH CMROI' 
NOT ALREADY AD 
JUSTED ON THAT 
COMM PORT AND 
PERFORM TRANS'MIT 
.LEVEL ADJUSTMENT. 

RESTART CZCMJ-- DIAGNOSTIC PROGRAM WITH 
SWITCH REGISTER SET TO ZERO. 
ENSURE ALL REMOTE UNITS ON EACH COMM PORT 
COMMUNICATE WITH THE HOST CMR/CMVl1 SYSTEM 
AND EACH ONE HAS THE PROPER MULTIPOINT 
ADDRESS. . 

Figure 3-26 CMROI Communications Line 
Adjustments (Sheet 3 of 3) 
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4 CORRECTIVE 
MAINTENANCE 

4.1 GENERAL 
This chapter simply reviews the maintenance features 

available with the CMR II /CMV II to aid the trouble­
shooting processes. Also included are some trouble­
shooting precautions, service limitations, and mainte­
nance aids such as register bit assignments and TECH 
TIPS/FCO index. 

Test and calibration procedures have already been 
presented in detail in Chapter 3 ... Although these pro­
cedures are slanted towards installation checkout, they 
are also used in corrective maintenance; the only differ­
ence being the sequence in executing these procedures. 
For example, as shown in Figure 4-1, the first step for 
corrective maintenance is to load and execute the system 
network exerciser [(C)ZCMJ, program #3J to determine 
if the fault is with the host or one of the remote units. 

4.2 MAINTENANCE FEATURES 

1. (C)ZCMJ*.* diagnostic - Used to test host con­
troller and system network level. 

a. Diagnostic media 

I) Functional diagnostic - (C)ZCMJ*.* paper 
tape, AK-F913*-MI. 

2) DEC/XII diagnostic - (C)XCMJ*.* paper 
tape, AK-S331 *-MC. 

b. Precautions 

I) When running program #2, make sure that the 
proper loopback switches or test connector are 
installed correctly. 

*Revision level 

83 



84 CORRECTIVE MAINTENANCE 

2) When executing program #3, if the line speed is 
slow (300. baud) - the run time is considerable 
(uP to 30 minutes), 

3) Be sure that the customer's process is terminated 
and the I/O cable modules removed. 

2. Remote firmware - Used to test the three major 
sectIons of the remote unit; controller, LDM, and 
R~BUS options. . 

a. Test equipment 

I) Standard field service tool kit. 

2) An oscilloscope. 

3) A precision digital voltmeter. 

4) EDCMV-1050J voltage standard. 

5) CMRII-TA test kit; includes test modules 
05153 and. A908, it testpaddleboard CMRll­
TI. and a BC08R-03 cable. 

b. Precautions 

I) For safety reasons, terminate customer's oper­
ation and remove ALL I/O paddleboards from 
slots below R-BUS. 

2) Any remote that is added to or removed from the 
system configuration changes the loading char­
acteristics. This makes it necessary to readjust 
the communications line adjustments (refer to 
Section 3.5.4). 

c.Displaypanel - Provides the means to implement 
the firmware ;lnd to observe test results. 

I). Keylock switch (three position) 

RUN mode - normal position 

RUN/D1SPLA Ymode 

. TEST mode..., selects one of six test conditions 

( 
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Position 

2 

3 

4 
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Selects 

Display RAM (locations 
2000 through 27FF) 

I/O module test 
(slow speed) 

Defined output 

I/O module test 
(fast speed) 

5 Loopback 

6 rio module ID 

7&8 Not. used 

d. Error readout - Normal error codes are displayed in 
the three right-hand LEDs of the display. This 
three-digit error code is prefixed by the letter c (re­
fer to Table 3-1). Data errors in loopback testing 
are indicated by the prefix of a backwards letter c 
The erroneous character is displayed (in octal) in 
the right-hand LEDs. Errors prefixed by the letter u 
indicate that the loopback test is currently passing, 
but that an error did occur earlier. 
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Figure4-1 CMRII/CMVII Troubleshooting 
Flowchart (Sheet) of 2) 
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EXECUTE DIAGNOSTIC 
TEST .2 
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NO 

PLACE 54 ON MB996 TO LOCAL LOOPBACK 
LOAD AND EXECUTE CZeMJ -:-,START AT LOCATION 
200 AND SELE.CT TEST. I 
VERIFY PRINTOUTS OF BAUD RATES ,FOR EACH 
PORT . 
ALLOW TEST TO RUN FOR TEN ERROR FREE 
PASSES. . 
TO EXIT TEST, ENTER CONTROL C 

CHECK CABLES. 
BOARD SEATING. 
SWITCH CONFIG· 
URATION. OR 
REPLACE MB9So OR 
M71 Bl-M7182. 

• PLACE 54 ON M899S TO THE NORMAL POSITION. 
UNLESS SELECTED AS lOOPBACK METHOD 

• SelECT ONE OF THE LOOPBACK METHODS BELOW 
AND. EXECUTE CZeMJ TEST "2 'ON ALL ACTIVE 
REMOTES 

1, 54 ON Mag9S TO LOCAL POSITION 
2. TEST CONNECTOR 2C-liY50A TO MSSS6 

PORTS IJ1, J2, J3, J4) 
3. TEST CONNECTOR 2C·HY51 A TO Magg6 PORT 

Jl 
4. TEST CONNECTOR H325:TO Bcose CABLE END 
5. TEST CONNECTOR 2C·HY53A TO Ma9SS 

TERMINAL STRIP T51 
6. 53 ON REMOTE Me995 TO LINE LOOP 

POSITION 

., ALLOW TEST TO ~UN FOR TWENTY ERROR FREE 
PASSES 

• TO EXIT TEST, E~TER CONTROL C 

-CHECK CABLES, 
MODEM +5 VOLT 

NO FUSE. MODEM 
SWITCHES OR 
REPLACE MODEM 
MOCULE OR CABLE 

Figure 4-1 CMR II /CMV I I Troubleshooting 
Flowch'art (Sheet 2 of'2) 
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4.3 REGISTER BIT ASSIGNMENTS 
Figure 4-2 shows the bit assignments for each of the 

three registers in the CMRII/CMVII. 

4.4 TECH~TlPS/FCO INDEX 
As of this printing, there have been no TECH-TIPS or 

FCOs issued on the CMRII/CMVII. 

CONTROL STATUS REGISTER (CSR) 764070 

07 06 05 04 03 02 01 00 , 
I REP I ClR I ENA I ENA I I ST 

MAIN, IE ! THRU I TPB : CST I BKS I INIT I FUN 
I 

INT I FUN I CHG 
COM I STA 

I AlM 'THRU I PWR I 
DET 1 ',UP 1 

NOT USED 

15 14 13 12 11 10 09 08 

SCRATCHPAD ADDRESS REGISTER (SPAR) 764072 

07 06 05 04 03 02 01 00 

SCRATCHPAO ADDRESS 

NOT USED .1 REQI I NOT 
I RST' , USED 

15 14 13 12 11 10 09 08 
I 
'0 = REQUEST SCRATCH PAD 

1 = RESULTS SCRATCH PAD 

SCRATCH PAD DATA REGISTER (SPDR) 764074 

07 06 05 04 03 02 01 00 
I 

SCRATCH PAD DATA 

NOT USED 

15 14 13 12 11 10 09 08 

MK·3474 

Figure 4-2 CMRII/CMVll Register Bit 
Assignments 
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READ.ER'S COMMENTS 
CMRIIICMVII Distributed Multiprocess Controller 

Pocket Service Guide 
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Ttlls Pocket Service GUide is Intended lor Field Service 
Technicians. Your comments and suggestions will help us 

m our continuous ellon to Improve its qualttyand 
usefulness. 

What is your general reactl<?n to this Pocket Service GUide? 

Excellent Very Good 

Accuracy 0 0 
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Format 0 0 

What features are most useful? 

(Notes. Tables. Illustrations. etc.) 

Good Fair 

0 0 
0 0 
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0 0 

1. ______ ~_ 3. _______ -, 

2 __ ~ __ ---_ 4. _______ ~ ____ 
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