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Comm-Stor is a communications storage 
unit which uses an IBM compatible flexible 
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diskette for storing operator information. 
Industry standard connectors provide in­
terfa9ing with a terminal, modem, and line 
printer. A block diagram of the Sykes 
Series 8000 Comm-Stor System (CSS) is 
shown in Figure /11-3. The components of 
the system are as follows: 

A. Flexible Disk Drive (FDD) 

The FDD is an IBM compatible self­
contained unit which spins the diskette 
and locates the read/write head in the 
proper position for accessing tracks. 
Also included is a printed circuit board 
which contains read/write electronics, 
stepper control and status logic. 

B. Flexible Disk Controller (FDC) 

The FDC is the complete electronics 
package which interfaces to the FDD and 
controls all disk operations. For exam­
ple, it detects the data coming off the 
diskette, locates desired tracks/sectors 
automatically, buffers data and responds 
to commands from the microprocessor. 

C. Power Supply 

A multiple voltage power supply gen­
erates the voltages required for operation 
of the system from standard AC line volt­
ages. 

D. Front Panel 

The front panel contains an access 
door through which the diskette is insert­
ed into the FDD, an illuminating main POW­
ER (on Comm-Stor) or RESTART (on Comm-Stor 
II, III, IV) switch/indicator, and four 
LED's indicating the state of the READY, 
BUSY, CARRIER, and STATUS functions. On 
Comm-Stor II, III and IV, the POWER switch 
is located in the center of the rear pan­
el. 

E. EIA Interface and I/O Panel 

Comm-Stor interfaces with all asyn­
chronous RS-232 terminals, printers and 
modems by using a printed circuit board 
which is inserted into the FDC base card, 
a cable harness to connect the board to 

Page 1- 1 



Comm-St or 
SERVICE MANUAL 

Page 1- 2 

TERMINAL 
CONNECTORS 

RESTART 
SWITCH 

FRONT PANEL 
INDICATOR LIGHTS 

SYKES DISKETTE 

FIGURE 111-1 

DISKETTE 
DRIVE DOOR 



FAN FILTER 

POWER SWITCH/ 
CIRCUIT BREAKER 

FIGURE 11-2 

Comm-St or 
SERVICE MANUAL 

PORTS BAUD SETTING 
RESTART SWITCH SWITCHES 

Page 1- 3 



Comm-St or 
SERVICE MANUAL 

TERMINAL 

MODEM 

Page 1- 4 

~ 

~ 

BLOCK DIAGRAM OF Comm-Stor SYSTEM 

POWER 
FAN SUPPLY 

l 
f j_ -

A_ 
FLEXIBLE 

EIA INTERFACE DISK :r & I/O ASSEMBLY CONTROLLER 

rt-
L "';::. /~ 

t--1 

"" > II "<-7 

'---- ~ 

MICROPROCESSOR 

--
11 I i \ii 

FAN ROM 
(Optional) & 

RAM 

FIGURE 11-3 

FRONT 
PANEL 

'I' 
" 

'\ FLEXIBLE 
T DISK 

DRIVE 

FLEXIBLE 

~ DISK 
DRIVE 2 

-I (Optional) 
~ 

l 
FRONT PANEL 
(Optional) 



the I/O panel and multiple connectors on 
the I/O panel. 

F. Microprocessor and Memory 

Refer to Chapter 6 for details. 

2. MODEL NUMBERS 

There are four levels of the Comm­
Stor Product: Comm-Star, Comm-Star II, 
Comm-Stor III and Comm-Star IV. They are 
available in two basic models: Model 81XO 
(Single Drive Unit) and Model 82XO (Dual 
Drive Unit). The Comm-Star product level 
is identified by replacement of the X with 
a 0 for Comm-Star, a 2 for Comm-Star II, a 
3 for Comm-Star III, and a 4 for Comm-Stor 
IV. 

Available options include: 

File Editing 
Printer Port 
Forms Option 
Extended Users Table 
3740 Format Program 
User Diagnostic Kit 
Standby Disk Power 
Current Loop Interface 
Expanded RAM Memory 
Rackmount Cabinet 
220 V/50 Hz Power 

3, EXPLANATION OF TERMS 

DRIVE NUMBER: A number designating a 
Flexible Disk Drive. In a single drive 
system the drive number is 1. In a dual 
drive system the lower drive is number 2 
and the upper drive is number 1. 

BYTE: A group of 8 binary digits which is 
the fundamental unit of information writ­
ten and read to the diskette. 

CHARACTER: Same as a Byte. 

RECORD: Up to 128 bytes writ ten sequen­
tially on a diskette track. One record of 
data is contained in one diskette sector. 
If the record length is less than 128 
bytes, the remaining byte positions within 
the sector are filled in with Fill Bytes 
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by the Series 8000 FDC. A Fill Byte con­
sists of all zeros. 

TRACK: A circular band of area on the 
diskette recording surface that passes be­
neath the read/write head as the diskette 
revolves. A diskette has 77 tracks, the 
outer most track is identified as Track 00 
and the inner most track as Track 76. 

TRACK 

FIGURE #1-4 

SECTOR: A record of data preceded and 
followed by certain control characters and 
marks essential for the operation of the 
system. The first sector recorded on a 
track is identified as Sector 1 , and the 
last as Sector 26. 

FIGURE #1-5 

Figure #1-6 illustrates the Sykes 
diskette in detail. 

4. STANDARD FEATURES 

While Comm-Stor has many features, 
only the more important ones found in the 
standard system are discussed in this 
section. 
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Any storage system must have the cap­
ability to store new files. For Comm­
Stor, the ENTER command ( • E) stores new 
files from the terminal and the RECEIVE 
command (.R) stores new files from the mo­
dem. Line Cancel and Character Delete ed­
iting operations can be performed on files 
received from the terminal. These editing 
features are done before the file is 
stored on the diskette so that the finish­
ed file will be error-free. 

When these files are stored, the op­
erator assigns each of them a file name 
which is automatically entered into the 
Directory. To display the Directory on 
the terminal, enter a DISPLAY DIRECTORY 
command (.DD). Similarly, a remote com­
puter can have the Directory sent to it 
via the modem port (.SD). All or portions 
of the Directory can be listed, either in 
the sequence the names appear in the Di­
rectory (.SM) or alphabetical order (.AM). 

A single file or a group of files may 
likewise be displayed in sequential order 
or in alphabetical order. By using the 
SEND command ( .S), files may be sent to 
the remote computer via the modem port. 

A file which is no longer needed is 
deleted from the system by using the 
CANCEL command ( . CN) • This makes space 
available for new files. Files may also 
be copied from one diskette to another in 
a dual drive system (.C). 

For operators who frequently change 
baud rates at different ports, Comm-Stor 
has the capability to change these baud 
rates via remote commands (.BM, .BP, .BT) 
from either the terminal or computer. Any 
one of fifteen baud rates can be selected 
in this manner. As Comm-Stor will also 
perform Auto Answer and Auto Disconnect 
operations, the ability to change baud 
rates may be especially important when 
working under unattended operation and the 
remote computer desires to change trans­
mission speeds to meet changing line con­
ditions. 
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5. OPTIONS 

A. File Editing 

The File Editing option allows the 
operator to edit an entire file instead of 
using only Line Cancel and Character De­
lete features. This option provides char­
acter string searches and replacements, as 
well as line-oriented editing capabili­
ties. A file is stored in a temporary 
"scratch pad" area on the diskette for ed­
iting before it is placed in permanent 
storage on the diskette. It may be recal­
led to the scratch pad area at any time 
for re-editing. Line editing operations 
consist of: 

;List 
;Delete 
;Insert 

;Search (and Replace) 
;=Number of Lines 
;Number and List 

B. Forms Operation 

;Replace 
;Append 
;Clear 
Buffer 

This option provides a forms fill-in 
capability. Forms are created by the op­
erator and stored on the diskette. They 
consist of fixed information fields and 
variable fields to be filled in later. 

When a form is requested, it is dis­
played on the terminal. After the opera­
tor enters the variable information, Comm­
Stor displays any fixed information up to 
the next variable field. 

When the form is completed, the vari­
able information is stored as a separate 
file on the diskette. The file, consist­
ing of only the variable information can 
be sent to a remote computer. This re­
sults in a cost savings by reducing trans­
mission time. If desired, however, Comm­
Stor will merge the variable information 
with the fixed information and transmit a 
completed form. 

C. Printer Port 

An optional printer port is available 
for operators with CRT displays who wish 
to have hard copy printouts of their 



files. lt is also useful for those opera­
tors who have printing terminals but would 
prefer to use high speed line printers for 
permanent records. An independent baud 
rate switch is provided for the line 
printer. 

D. Standby Disk Power 

Standby Disk Power allows the opera­
tor to turn off disk drive motors if the 
unit is to be idle for an extended period 
of time. Thi~ is useful particularly when 
the unit is unattended during evening 
hours and used only when a computer calls 
for a data transfer. When Comm-Stor per­
forms the Auto-Answer operation, it auto­
matically starts the disk drive motors. 
The diskette is up to speed in 2 seconds 
and ready before the line connections are 
completed. 

E. Current Loop Interface 

Comm-Stor 
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This option provides a 20 mA Current 
Loop interface for devices connected to 
the terminal port. This interface may be 
connected as either an active interface or 
as a passive interface. As an active in­
ter face, it supplies the 20 mA power 
source for devices such as a Teletype.· As 
a passive interface, it may be connected 
to devices such as a computer which pro­
vide the necessary power. 

F. 220 Volt/50 Hertz Power 

Comm-Stor is also available for oper­
ation at either or both 220 volts, 50 
Hertz operation. 

G. Extended Users Table 

This option is available for Comm­
Stor and Comm-Stor II/IV systems and is 
standard with Comm-Stor III systems. It 
provides the ability to create a Macro 
Command Table up to 256 characters long 

SYKE1S DISKETTE 

c._ _____ Track 1 

--------- Track 0 

Track Sector 

FIGURE 11-6 
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which may contain several groups of Comm­
Stor command strings, each initiated by 
its own single control character. 

H. 3740 Format Program 

This option provides compatability 
between Comm-Stor diskettes and IBM 3740 
type equipment. The 3740 Format Program 
converts files stored on Comm-Stor disk­
ettes to IBM 3740 compatible data sets 
complete with appropriate data set labels. 

6. DISKETTE 

A. Data Format 

lnformation is arranged on a diskette 
in fixed length quantities of data called 
sectors which are magnetically written on 
tracks (see Figure 111-6). Each diskette 
has 77 physical tracks numbered 00 through 
76. Track 00, referred to as the Index 
Track, is the outermost track and Track 76 
is the innermost track. The packing den­
sity of the data varies from track to 
track because the amount of data per track 
remains constant and inner tracks are 
shorter in length than outer tracks. The 
packing density of Track 00 is 1,836 bits 
per inch and of Track 76 is 3,268 bits per 
inch. 

Each track contains 26 sectors num­
bered 01 through 26. Each sector consists 
of an Identification (ID) Field and Data 
Field (see Figure 111-7). The ID Field 
contains a track and sector value and is 
preceded by a unique clock/data bit pat­
tern referred to as the Address Mark. The 
ID Field is terminated by two cyclic re­
dundancy check ( CRC) characters that are 
used by the FDC for verification of this 
field. The ID Field is followed by the 
Data Field which contains 128 bytes. The 
Data Field is preceded by a 17 byte gap 
then a unique clock/data bit pattern re­
ferred to as the Data Mark and is used by 
the FDC to recognize the beginning of a 
Data Field. The Data Field is terminated 
by two CRC characters used by the FDC for 
the verification of the field. 
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Only diskettes initialized with the 
IBM Standard Disk Format can be used in 
the 8000 System. The initialization pro­
cess prepares a blank diskette by record­
ing the entire diskette with 2,002 sectors 
(77 tracks x 26 sectors) . The exact data 
recorded during the initialization process 
conforms to the IBM Standard Format where 
Track 00 is the Index Track with data 
files beginning on Track 01. Diskettes 
may be initialized with various sector se­
quences, for example 1,2,3 ... or 1,3,5, 
7. . . or 1 , 4, 8, 12. . . etc. The Sykes FDC 
will operate with any sector sequence. 

Except for the Index Track, the data 
recorded during the initialization process 
is "dummy" data whose purpose is to fill 
out each sector with 128 bytes. The Index 
Track (Track 00) is recorded with unique 
records such as a Volume Label and Data 
Set Labels. 

To maintain IBM compatibility, limit 
data to tracks 1 through 73. (IBM re­
serves 3 tracks for diagnostic and spare 
tracks.) One advantage of maintaining IBM 
compatibility is the ability to copy the 
entire diskette off-line using an IBM 3741 
type key-to-disk machine. If the user is 
not concerned with IBM compatibility, data 
may be written over the entire diskette. 

B. Data Capacity 

The data capacity of the diskette 
Figure #1-7, is as follows: 

Number of tracks 
Sectors per track 
Bytes per sector 
Bytes per track 
Bytes contained on Tracks 1 

through 73 

77 
26 

128 
3,328 

242,944 

Address Mark (AM) - Identifies bytes be­
tween this Address Mark and the following 
Data Mark as the ID field of the sector. 

ID Field - Identifies the record contained 
in the Data Field by sector number and 
track number. 



*NOTE: The ID Field and the Data Field 
are each terminated by two Cyclic 
Redundancy Check (CRC) characters. 

G - 17 byte data gap 

Data Mark (DM) - A Data Mark indicates 
that the Data Field contains a good rec­
ord. 

Data Field - Contains a maximum of 12810 
data bytes. If less than 128 10 data bytes 
comprise the record, the Data field is 
completed with Fill bytes. 

C. Configuration Diskette 

The Configuration diskette is sup­
plied by Sykes Datatronics, Inc. It con­
tains prerecorded information for config­
uring a system and for creating Refresh 
and User diskettes. Use of the Configura­
tion diskette is covered in the publica­
tion "Comm-Stor Configuration Manual." 
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Any Comm-Stor, Comm-Stor II, III, or 
IV system parameters can be returned to 
standard factory configuration using a REV 
G or higher configuration disk. 

D. Refresh Diskette 

Once a system is configured, it is 
possible to store this configuration on a 
diskette called a Refresh diskette. This 
is done in conjunction with a Configura­
tion diskette. After a Refresh diskette 
is created, another Comm-Stor unit can be 
identically configured by inserting the 
Refresh diskette and pressing the RESTART 
button. A Refresh diskette is normally 
used to configure new systems or to con­
figure systems after maintenance. It may 
also be used to update a system to a new 
configuration or to switch between differ­
ent configurations in the same system. 

26 Sector 01 Sector 

AM *ID FIELD G DATA FIELD* 

FIGURE #1-7 TRACK FORMAT 
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E. User Diskette 

The User diskette contains a Direc­
tory and is used for all normal opera­
tions. If not already available, this 
diskette should be created before pro­
ceeding further in the manual. 

The User diskette is created using a 
Configuration diskette. It is initialized 
with such parameters as the maximum number 
of characters per file name, the maximum 
number of characters in the extension, and 
the maximum file length. Comm-Star II, 
III and IV have a Variable Length File 
feature which makes utmost use of the User 
diskette. Use of this feature is ex­
plained in the "Comm-Stor Conf:igura tion 
Manual." 

F. Inserting the Di.skette 

After powering on Comm-Stor, the 
diskette is inserted. This is done by 
raising the front door, inserting the 
diskette until it can go no further, hold­
ing it in the innermost position, and low­
ering the door. An interlock on the door 
prevents it from being lowered unless the 
diskette is fully inserted. 

Operators with dual drive units 
should place the Configuration, Refresh, 
or User diskette into the upper drive 1 

which is Drive 1; optionally, a second 
user diskette may be placed in the lower 
drive. 

IT IS IMPORTANT THAT DISKETTES BE IN·­
SERTED ONLY WITH POWER ON AS SPINDLE ROTA­
TION ALIGNS THE DISKETTE. A DISKETTE NEED 
NOT BE REINSERTED IF POWER IS TURNED OFF 
AND ON AGAIN, PROVIDED THE DOOR OF THE 
DRIVE IS NOT DISTURBED. 

When the drive door is closed i the 
READY light is lit on the front panel in­
dicating that the respective drive is 
ready for use. 

7. Comm-Stor COMMANDS 

Comm-Stor will respond to commands 
from either the terminal or modem 
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Commands are entered by typing a special 
character (usually a period) followed by a 
one-or-two-character abbreviated English 
language command, and the file name( s) 
where applicable. All commands are ter­
minated by the End of Line character, 
usually a carriage return. For a dual 
drive unit, the number 2 is added to the 
command to specify the second drive. 

Below is a list of Comm-Stor commands 
and the standard set of abbreviations 
which are reconfigurable. 

.c Copy .DD Display Directory 

.CN Cancel .DS Display Status 

.D Display .E Enter 

.EA Enter Auto- .EM Echo Mode 
ma tic • EX Echo Mode Exit 

.LE Load Extension .FC Forms Complete 

.LI Load Initial .FV Forms Variable 
Value .FX Forms Exit 

.P Print .MM Monitor Mode 

.PD Print Dfrec- .MX Monitor Mode Exit 
tory .IM Included Mode 

, R Receive 
• RA Receive Auto- .IX Included Mode 

ma tic Exit 
.s Send .SB Standby Mode 
.SD Send Directory .MV Move File to Edit 
.SS Send Status Buff er 
.AM Alphabetical .sv Save File in Edit 

Mode Buf'f er 
.SM Sequential .\'JE Write Enable 

Mode .WP Write Protect 
.BT Baud Terminal 
.BM Baud Modem 
.BP Baud Printer 

For a complete explanation of Comrn­
Stor.1 s standard set of commands, control 
codes and symbols, refer to the appropri­
ate '"Comm-Stor Reference Manual". 

8. FRONT PANEL INDICATORS 

The front panel of Comm-Star has 
several indicators to assist the operator. 
Two of the indicators, READY and BUSY, are 
duplicated in a dual drive unit to provide 
information about each drive. When power 
is turned on, all lamps are illuminated 
for a short time to allow the operator to 



perform a visual lamp test. The function 
of each indicator is described below. 

POWER A switch/indicator to show when 
power is turned on to the unit 
(Comm-Stor). 

RESTART A switch/indicator to show that 
power is on and Restarts the sys­
tem (Comm-Stor II, III, and IV). 

READY 

BUSY 

An indicator which signifies that 
a diskette has been properly in­
serted in the drive (when not in 
Standby Mode). 

' An indicator which signifies that 
data is being transferred to or 
from the diskette. A diskette 
should not be removed when the 
BUSY indicator is illuminated. To 
interrupt an operation, a Reset 
command should be entered and the 
operator should wait until the 
BUSY lamp extinguishes before re­
moving the diskette. 

CARRIER An indication of the presence of a 
Carrier Detect Signal from the mo­
dem. When the modem is in use, 
the indicator should illuminate 
continuously with a full duplex 
modem and while data is being 
transferred with a half duplex mo­
dem. 
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STATUS This indicator has three purposes: 
First, it indicates that data is 
being transferred to or from any 
of the portsr and Secondly, it in­
dicates the presence of a parity 
error. The lamp will glow at half 
brilliance when data is being 
transferred to or from any port. 
If a parity error occurs and data 
is not being transferred through 
any of the ports, it will illumi­
nate at full brilliance. When a 
parity error occurs and data is 
being transferred through a port, 
the lamp will illuminate at half 
brilliance but will return to full 
brilliance after completion of the 
data transfer. After a parity er­
ror, the lamp is extinguished by 
entering a Reset command. 

Thirdly, when Comm-Stor is ini­
tially powered on, a check of the 
Configuration memory is performed. 
The CMOS memory can be destroyed 
by loss of battery power or a pow­
er surge in the line. Comm-Stor 
checks a special test byte in 
CMOS; if it has been altered, the 
STATUS Light will remain illumi­
nated. The system must be re­
freshed before normal operations 
can be performed. The test byte 
will then return to a normal con­
dition. 
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CHAPTER 2 

INSTALLATION AND HANDLING 

CONTENTS 

1. INSTALLATION 

A. Unpacking and Inspecting 
the Unit 

B. Electrical Power 
C. Connecting Peripheral De­

vices 
D. Setting Baud Rates 
E. Setting Binary Mode 

2. MAINTENANCE TOOLS AND MATERI­
ALS 

PAGE 

2-1 
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2-1 
2-1 

2-2 
2-2 

2-2 

3. HANDLING AND STORING DISKETTES 2-2 

1 • INSTALLATION 

A. Unpacking and Inspecting the Unit 

After removing Comm-Star from its 
shipping container, the operator should 
visually inspect the unit for any shipping 
damage. If damage has occurred, an insur­
ance claim is to be made with the carrier 
immediately. 

IT IS NOT NECESSARY TO REMOVE THE 
COVER TO PERFORM ANY OF THE INSTALLATION 
OPERATIONS. REMOVING THE COVER AND IM­
PROPERLY HANDLING THE INTEGRATED CIRCUITS 
OR OTHER COMPONENTS MAY CAUSE FAILURES IN 
THESE PARTS. 

The operator should retain the ship­
ping container for repacking if service is 
needed on the unit. 

B. Electrical Power 

Voltage and frequency requirements 
are listed on the configuration plate 
attached to the rear of the unit (see 
Figure 111-2). Check to be certain that 
both voltage and frequency agree with 
local usage. 

The units are 
prong power plug 
U.S.A. and Canada. 
replace this plug 
world. 
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shipped with a three­
commonly used in the 
It may be necessary to 

in other areas of the 

c. Connecting Peripheral Devices 

A terminal, printer and modem can be 
connected to Comm-Stor via industry stan­
dard connectors on the rear of the unit. 
These connectors, commonly called "ports", 
conform to the Electronic Industries Asso­
ciation (EIA) specification RS-232-C-

Device cables connect to the ports on 
the rear of Comm-Stor. Except for Current 
Loop installations, which are discussed 
later, no special wiring of the cables is 
necessary and all leads should be wired 
pin- for- pin . 

Terminal Port 

The cable from the terminal is con­
nected to the port labeled TERM. This 
cable should have a male plug in accord­
ance with industry standard procedures. 

THE USER MUST PLACE THE TERMINAL IN 
THE FULL DUPLEX MODE FOR ALL OPERATIONS. 
THE TERMINAL MUST REMAIN IN THIS MODE FOR 
BOTH FULL AND HALF DUPLEX MODEM CONNEC­
TIONS. 

Printer Port 

If the user has the Printer Port op­
tion, the cable from the printer is con­
nected to the port labeled PRINTER. This 
cable should have a male plug in accord­
ance with industry standard procedures. 

If the Printer Port is installed but 
the user does not wish to use it at this 
time, the connector may be left untermi­
nated. 

Modem Port 

The cable from the modem is connected 
to the port labeled MODEM. This cable 
should have a female plug. 
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Current Loop Interface Installations 

Current Loop Interface installations 
are made by using pins in the terminal 
connector not normally used for RS-232-C 
operation. Four pins carry the necessary 
Current Loop signals for the terminal. In 
addition, jumpers are placed between cer­
tain pins to make Comm-Stor either an act­
ive or a passive Current Loop interface. 
At any time, the user may disconnect the 
cable with the jumpers for Current Loop 
operation and replace it with a standard 
RS-232-C connector for normal operation. 
Figure #7-4 contains a wiring diagram for 
Current Loop operation. 

D. Setting Baud Rates 

Each port on the rear of Comm-Stor 
has a corresponding thumbwheel baud rate 
switch which sets the baud rate for that 
port. The switches contain the numbers 1 
through 9 which relate to a particular 
rate in accordance with the table on the 
rear of the unit. 

Switch setting O is called KYBD rate. 
In this setting the operator may enter the 
different baud rates from the terminal 
keyboard. 

The terminal may not have a lower 
b~~d rate than the modem; however, the 
t¢rminal and modem do not need to have 
eqµal baud rate settings, even when on­
li~e operations are desired. lt is pre­
fer~ed that the terminal be operated at a 
hig1her baud rate than the modem. However, 
in those cases where hatch transmission 
from the terminal to a remote station is 
made, the baud rates must be set equal un­
less terminal input buffering has been 
implemented in Comm-Stor. Examples of 
batch transmission equipment are the paper 
tape reader on a Teletype, or a CRT termi­
nal in the page-transmit mode. 

THE RESTART SWITCH MUST BE DEPRESSED 
AFTER CHANGING ANY OF THE BAUD RATE 
SWITCHES AS Comm-Stor WILL NOT RECOGNIZE 
THE NEW BAUD RATE SETTING UNTIL THIS IS 
DONE. 
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E. Setting Binary Mode 

The BINARY MODE switch on the rear of 
the unit (see Figure # 1-2) should be set 
to the exit position, except when the Bi­
nary Data ~de is used. This is described 
in detail in the Comm-Stor Reference Man­
ual. 

2. MAINTENANCE TOOLS AND MATERIALS 

Diskette carrier Alignment Gauge, 
Sykes Part Number 1030B3220 

Feeler Gauge Set 
Screwdriver, Regular 
Screwdriver, Phillips 
Digital Volt Meter 
Oscilloscope, Dual Trace 
Hex Head (Allen Head) Drivers 

3. HANDLING AND STORING DISKETTES 

Care must be taken to protect disk­
ettes from dust and lint contamination or 
physical damage. These can prevent proper 
contact of disk with the read/write head, 
thus reducing signal strength or obliter­
ating information. Accidental exposure to 
any magnetic field can produce similar re­
sults. 

To protect the diskette, the same 
care and handling procedures specified for 
computer magnetic tape apply. These pre­
cautionary procedures are as follows: 

HANDLING PRECAUTIONS: 

1. Keep diskettes in the protective 
storage envelopes provided until 
actually placed in the FDD; return 
the diskette to the envelope immedi­
ately after use. 

2. Store diskettes vertically. 

3. Keep diskettes away from magnetic 
fields and from ferro-magnetic mater­
ials which might become magnetized. 
Strong magnetic fields can distort 
recorded data on the disk. 

4. Replace storage envelopes when they 
become worn, cracked or distorted. 



5. 

6. 

7. 

8. 

Do not write on the diskette with a 
lead pencil or ball-point pen. Use a 
felt tip pen. 

Do not smoke while handling the disk­
ette. Heat and contamination from a 
carelessly dropped ash can damage the 
disk. 

Do not expose diskettes to heat or 
sunlight. The read/write head cannot 
properly track a warped disk. 

Do not touch or attempt to clean the 
disk surface. Abrasions may cause 
loss of stored data. 
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OPERATIONAL PRECAUTIONS: 

1. Do not open diskette carrier door 
when the BUSY light is on. 

2. 

3. 

4. 

Do not power-off the system when the 
BUSY light is on. 

Do not press the RESTART button when 
the busy light is on. 

Always type a Reset character on the 
terminal to abort a BUSY condition. 

CAUTION: FAILURE TO ABIDE BY THE OPERA­
TIONAL PRECAUTIONS COULD RESULT IN ELEC­
TRICAL DAMAGE TO THE DISKETTE. 

Page 2- 3 



Comm-St or 
SERVICE MANUAL 

This page intentionally blank. 

Page 2- 4 



CHAPTER 3 

ENCLOSURE COMPONENTS 

CONTENTS 

REMOVAL/REPLACEMENT PROCEDURES 

A. Top Cover 
B. Front Panel Assembly 
C. LED Assembly 
D. Comm-Stor Power Switch Assembly 
E. Comm-Stor II/III/IV Restart 

Switch Assembly 
F. Filter Cover, Air Filter 
G. Interface Panel 
H. Air Deflector 
I. Fan Assembly 
J. Circuit Breaker 
K. Line Filter Assembly 
L. Power Cord Assembly 

REMOVAL/REPLACEMENT PROCEDURES 
(See Figure 13-1) 

A. Top Cover 

PAGE 

3-1 

3-1 
3-1 
3-1 
3-2 
3-2 

3-2 
3-2 
3-2 
3-2 
3-2 
3-2 
3-3 

1.) Disconnect the Comm-Stor unit from 
the power source. 

2.) Remove the four mounting screws from 
the bottom of the cover on the under­
side of the unit. 

3.) Slide the cover off from the back of 
the unit. 

4.) Replace in reverse order. 

B. Front Panel Assembly 

Single Drive Unit 

1.) Remove the top cover (above) 
2.) Loosen the two screws which connect 

the front panel to the disk drive. 
These two screws are located on each 
side of the disk drive. 
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NOTE: It may be necessary to remove the 
circuit board nearest the disk drive in 
order to loosen the screw on the left side 
of the drive. 

3.) Remove the third screw located on the 
bottom left side of the front panel. 
This screw is removed from the top­
side of the chassis. 

4.) Disconnect the two front panel wire 
harnesses from their corresponding 
connectors. 

5.) The front panel can now be removed by 
sliding it forward. 

Dual Drive Unit 

1.) Remove the top cover (above) 
2.) Loosen the four screws which connect 

the front panel to the disk drives. 

NOTE: It may be necessary to remove the 
circuit board nearest the disk drive in 
order to loosen the screw on the left side 
of the bottom drive. 

3.) Remove the fifth screw located on the 
bottom left side of the front panel. 
This screw is removed from the top­
side of the chassis. 

4.) Disconnect the two front panel wire 
harnesses from their corresponding 
connectors. 

5.) The front panel can now be removed 
by sliding it forward. 

C. LED Assembly 

1.) Remove the front panel assembly (sec­
tion B, above). 

2.) Carefully remove metal spring retain­
er on LED to be replaced. 

NOTE: This is done by working each side 
of the retainer out a little at a time be­
ing careful not to break the plastic en­
closure. 
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3.) The LED assembly can now be pulled 
out of the front panel. 

4.) The LED assembly wires can be removed 
from the harness and connector by 
cutting the harness tie wrap. The 
wires should be isolated at the con­
nector and removed by inserting a 
sharp object in the side of the con­
nector where the wires terminate. 
The wires can then be pulled out of 
the connector. 

5.) Replace in reverse order. 

D. Comm-Stor Power Switch Assembly 

1.) Remove the front panel assembly 
(section B, page 3-1). 

2.) Press the power switch out from the 
wire side of the front panel. 

3.) Remove the 22-gauge black and white 
wires from the harness which includes 
the LED assembly wires. 

4.) Remove the wires from the connector 
by inserting a sharp object in the 
side of the connector where the wires 
terminate. The wires can then be 
pulled out of the connector. 

5.) Disconnect the 18-gauge red and black 
wires at the remaining connector. 

6.) Replace in reverse order. 

E. 

1.) 

2. ) 

Comm-Stor II/III/IV Restart Switch 
Assembly 

Remove front panel assembly (section 
B, page 3- 1 ) . 
Press the Restart switch out from the 
wire side of the front panel. 

3.) Remove the 22-gauge black and white 
wires from the harness which includes 
the LED assembly wires. 

4.) Remove the wires from the connector 
by inserting a sharp object in the 
side of the connector where the wires 
terminate. The wires can then be 
pulled out of the connector. 

5.) Replace in reverse order. 

F. Filter Cover, Air Filter 

1.) Remove the two screws which fasten 
the filter cover. 
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2.) Remove the filter cover and air 
filter. 

3.) Replace in reverse order. 

G. Interface Panel 

1.) Remove the top cover (section A, page 
3-1) • 

2.) Remove connector P1 from EIA circuit 
board (Assembly No. 1030A6051). 

3.) Remove connector P2 from printer cir­
cuit board (Assembly No. 1030A6175 or 
5012 Printer option only). 

4.) Remove the four screws from the back 
of the interface panel. 

5.) Replace in reverse order. 

H. Air Deflector 

1.) Remove the top cover (section A, page 
3-1). 

2.) Remove the tie wrap which holds the 
deflector to the fan. 

3.) The deflector may be lifted straight 
up and out of the unit. 

4.) Replace in reverse order. 

I. Fan Assembly 

1.) 

2.) 

3.) 

Remove the filter cover (section F, 
above). 
Remove the air deflector (section 
H, above). 
Remove the four 
fan in place. 
drilled out. 
SHAVINGS INSIDE 

rivets which hold the 
These rivets must be 
AVOID GETTING METAL 

THE UNIT. 
4.) Disconnect the fan wire connector. 
5.) Replace in reverse order. 

J. Circuit Breaker 

1.) Remove the air deflector (section 
H, above). 

2.) Remove the nut which holds the cir­
cuit breaker to the back of the chas­
sis. 

3.) Disconnect the two wire lugs which 
are connected to the circuit breaker. 

4.) Replace in reverse order. 

K. Line Filter Assembly 

1.) Remove the top cover (section A, page 
3-1). 



2.) Remove the two rivets which fasten 
the line filter to the chassis. 
These rivets must be drilled out. 
AVOID GETTING METAL SHAVINGS INSIDE 
THE UNIT. 

3.) Disconnect the line filter wire har­
ness connector. 

4.) Replace in reverse order. 

L. Power Cord Assembly 

1.) Remove the top cover (section A, page 
3-1). 
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2.) Locate the black, white and green 
power cord wires at the rear of the 
chassis. 

3.) Remove the white wire from the 1-wire 
connector. 

4.) Remove the black wire from the cir-
cuit breaker. 

5.) Remove the green wire from the chas­
sis ground point. 

6.) Remove the rubber grommet which holds 
the power cord in place at the rear 
of the chassis. 
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7. SELECTING THE DRIVE NUMBER 4-19 

1. FLEXIBLE DISK DRIVE 

This chapter will discuss the FD 700 
Flexible Disk Drive (FDD), Sykes Part Num­
ber 103oc3000, which is an integral part 
of the Sykes Comm-Stor system. 

A. General 

The FD 700 is a small, portable, di­
rect access, data storage device that in­
terfaces to a host system via a control 
unit. (See Figure #4-1.) 

The FD 700 mechanism positions a 
read/write head to discrete positions or 
tracks on the spinning diskette surface. 
Magnetic data is written on or read from 
the diskette surface by the read/write 
head. The .drive uses a single, oxide 
coated mylar disk enclosed in a sealed 
envelope to form a diskette. The diskette 
and information are fully JBM compatible. 

The mechanism consists of a belt 
driven spindle, spindle motor, read/write 
head mounted on a stepping motor drive 
mechanism for track accessing, indexing 
light emitting diode and phototransistor, 
and a printed circuit board to provide all 
required internal electronic functions. 

The drive components are mounted in a 
base-enclosure with a front panel. The 
front panel contains a cam-operated door 
mechanically linked to the disk mechanism. 
The door will remain stationary in the 
open or closed position. 

B. FDD Removal/Replacement 

Single Drive Unit 

1.) Remove the top cover (section A, page 
3-1). 
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FLEXIBLE DISK DRIVE 

FIGURE #4-1 



2.) Remove the front panel assembly (sec­
tion B, page 3-1). 

3.) Remove the six retaining screws from 
the bottom of the chassis. 

4.) Slide the drive forward approximately 
two inches and remove the power con­
nector and disk drive interface cable 
from the rear of the drive. 

5.) Remove drive from unit. 
6.) Replace in reverse order. 

Model 8200 - Upper Drive 

1.) Remove the top cover (page 3-1). 
2.) Remove the front panel assembly (page 

3-1) . 
3.) Remove the four drive mounting 

screws, two on each side of the 
drive. 

4.) Slide the drive forward approximately 
two inches and remove the power con-
nector. 

5.) Disconnect the disk drive interface 
cable and power supply connector from 
the Drive board located under the 
drive. 

6.) Remove drive from unit. 
7,) Replace in reverse order. 

Model 8200 - Lower Drive 

1.) Remove the upper disk drive assembly 
(above) . 

2.) Remove the six retaining screws from 
the bottom of the chassis. 

3.) Slide the drive forward approximately 
two inches and remove the power con-
nectar. 

4.) Disconnect the disk drive interface 
cable and power supply connector from 
the Drive board located under the 
drive. 

5.) Remove drive from unit. 
6.) Replace in reverse order. 

2. REMOVAL/INSTALLATION PROCEDURES 

See Figures #4-2, #4-3, #4-4i and 
114-5. 

Remove the FDD as described on page 
4-1. 

Comm-St or 
SERVICE MANUAL 

A. Drive Motor Assembly 

1.) Disconnect motor from AC connector. 
2.) If applicable, remove screw holding 

capacitor clamp to the base. Remove 
plastic caps and disconnect motor 
leads from capacitor. 

3.) Remove belt from drive and motor pul­
leys. 

4.) Remove fasteners holding the motor to 
the base casting and remove motor. 

5.) Replace in reverse order. 

Note: Insure ground lead is reinstalled 
correctly. 

B. Motor Drive Pulley 

1.) Loosen set screw and remove pulley. 
2.) Replace in reverse order. 

Note: When installing a new pulley, the 
drive pulley must be on the motor shaft 
far enough to clear the bottom of unit. 

C. Diskette Carrier Access 

1.) Remove front panel (see page 3-1). 
2.) Position head to approximate center 

of head load bail by turning shaft. 
3.) Remove door stop arms from door stop 

pins by removing E-ring from each 
and sliding off. 

4.) Swing carrier up by carefully closing 
front door and unlatching it from 
door guides. 

CAUTION: CARRIER IS SPRING LOADED. USE 
EXTREME CARE WHEN OPENING CARRIER. 

5. ) Reverse procedure to close carrier. 

D. 

Ensure that both torsion springs on 
the carrier pivots are correctly po­
sitioned and that the door rollers 
and stop arms are mounted to the pins 
on the sides of the door. Reconnect 
door stop arms. 

Index Sensor La.mp Assembly 

1.) Disconnect the wires to the LED ter­
minals (quick disconnects). 

2.) Remove the screw and washer holding 
the assembly to the diskette carrier. 

3.) Replace in reverse o:rrdier. 
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to the cleaned surface. Remove the 
green paper from the pad and press 
the white surface against the con­
tact cement and hold. 

CAUTION: TAKE EXTREME CARE TO GET THE PAD 
IN STRAIGHT AND DO NOT GET CONTACT CEMENT 
ON THE SURFACE OR SIDES OF THE PAD. 

5.) 

6.) 

7.) 

8.) 

9.) 

10.) 

11.) 
12.) 

13.) 

Connect system to pt .); source and 
turn power on. Insert a diskette 
into the drive; close the door. 
Load the head by jumpering the black 
wire on the head load solenoid to 
ground. Allow the glue to dry for 
approximately 1 (one) hour. 
Turn the power off and disconnect 
the unit from the power source. Re­
move the jumper and disk. 
From the bottom of the chassis, re­
move the six phillips head screws 
which hold the FDD · assembly to the 
chassis. 
Without disconnecting the FDD ca­
bles, rotate the FDD on its side so 
the top and bottom of the FDD are 
accessible. 
Connect a true R.M.S.A.C. Voltmeter 
or an Oscilloscope to TP1 on the 
Drive Control Circuit Board. 
Power up the system. The four front 
panel LEDS should come on for one 
second and then go off. 
Load a diskette into the system. 
Load the head by jumpering the black 
wire on the head load solenoid to 
ground. 
While observing the voltage at TP1, 
press down slightly on the head load 
arm. The amplitude at TP1 should 
not change by more than 10%. If it 
does, the media must be flying. 
This condition can cause Read/Write 
errors and must be corrected: 
a.) Check the head load bail ad­

justment (see service manual) 
and correct if necessary. 

b.) Inspect the pad for any ridges. 
If necessary, use a fine emery 
cloth and gently rub the sur­
face of the pad to insure a 
flat surface. 

c.) Repeat procedure in step 13. 

14.) 
15.) 

16.) 

J. 

1 • ) 
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Remove the head load jumper. 
Turn power off and disconnect from 
power source. 
Reinstall the FDD and top cover. 

Stepper/Carriage 

Disconnect the connectors from the 
PWB (PRINTED WIRING BOARD). 

2.) Remove screws holding the cable 
clamp nearest the stepper motor. 
Remove the stepper cable from the 
clamp. 

3.) Remove screws holding the head ~able 
clamp next to Track 00/76 switch 
bracket. 

4.) Remove two screws on the carriage 
and carefully remove lube pad re­
tainer, stylus spring and stylus 
ball. 

CAUTION: BE VERY CAREFUL WITH THE STYLUS 
BALL. IT IS VERY SMALL AND EASY TO MIS­
PLACE. 

5.) Loosen three stepper motor clamp 
screws and rotate clamps away from 
motor body. 

6.) Pull the motor back far enough to 
allow the shaft to clear the cQ.r­
riage bearings. Carefully remove 
the carriage assembly. 

7.) Add one drop of light machine oil to 
the lube pad upon reassembly. A 
small amount of non-silicone grease 
will hold the stylus ball in place 
on the stylus spring during reassem­
bly. 

8.) Adjust Head/Track alignment (see 
page 9-3). 

9,) Adjust Track 00 stop (see page 9-6). 
10.) Adjust Track 00 and 76 switches (see 

page 9-3). 
11.) Adjust index (see page 9-4). 
12.) Replace top cover. 

K. Track 00 and 76 Switch Assembly 

1.) Manually rotate clockwise stepper 
shaft and move carriage to Track 76. 

2.) Remove cable connectors from both 
switches. 
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3.) Remove two screws holding bracket to 
base casting and remove bracket and 
switches. 

4.) Remove screws holding switches to 
bracket and remove switches. 

5.) Replace in reverse order. 

L. Clutch Assembly Installation 

1.) Open the drive door (both doors in a 
dual drive unit). 

2.) Remove the front panel assembly 
(page 3-1). 

3.) If replacing the clutch assembly for 
Drive 2, Drive 1 must first be re­
moved (page 4-1). 

4.) Position head to approximate center 
of head load bail (see Figure //4-6) 
by manually turning the stepper mo­
tor shaft. 

5.) Swing up the diskette carrier assem­
bly (see Section C, page 4-3). 

CAUTION: 
LOADED. 

THE CARRIER ASSEMBLY IS SPRING 
USE EXTREME CARE WHEN OPENING IT. 

6.) Remove door rollers and stop arms 
'from door assembly and store them in 
a safe place. 

7.) Locate the Clutch Assembly (see Fig­
ure /14-6). 

8.) Push up on the clutch pin from the 
bottom; carefully remove the C-clip 
which holds the clutch pin to the 
Carrier Assembly. 

CAUTION: THE CLUTCH IS SPRING LOADED AND 
MUST BE REMOVED SLOWLY. 

9.) Assemble new clutch using existing 
parts and new shims (Item /15) as 
shown in Figure #4-7. 

10.) Reinstall clutch and attach C-clip 
to clutch pin. 

11.) Replace door rollers and stop arms 
and close the carrier. Be sure both 
torsion springs on the carrier piv­
ots are correctly positioned. Re-

. connect stop arms. 

Note: Drive door must remain open. 

12.) Replace front panel and reconnect 
cables. 
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3. EQUIPMENT SPECIFICATIONS 

The equiµnent specifications for the 
FD 700 Diskette Drive are as follows: 

A. Accessing Time 

Average Latency 
Access Time 

Head Load Time 

B. Recording 

Mode 

Density (Nominal) 

Data Transfer Rate 

Sectors (soft) 

83 ms 
6 ms track to track; 
14 ms Settle 
50 ms 

Double Frequency 
(Standard) 
1836 bpi (outer 
track) 
3268 bpi (inner 
track) 
250,000 bits/sec 
nominal 
IBM 3740 or equiv­
alent 

C. Diskette (IBM Compatible) 

Disks/Cartridge 

Useable Recording 
Surfaces/Disk car­
tridge 
Disk Surface Diame­
ter 
Recording Diameters 

Disk Surface Coat­
ing 
Disk Rotational 
Speed 

1 (8 x 8 inches in­
cluding envelope) 
1 or 2 

7.88 inches 

Track 76 (inner) 
2.0290 inches nomi­
nal; 
Track 00 (outer) 
3.6123 inches nomi­
nal 
Magnetic Oxide 

360 rpm± 2% 

D. Read/Write/Erase Head 

Head/Unit 
Track Width 
Track Spacing 

Erase to Read/ 
Write Gap 

1 
.014 inch 
0.02083 inch (48 
tracks per inch) 
.033 ± 0.003 inch 
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E. Physical (Figure #4-8) 

F. 

Height 
Width 
Depth 
Weight 

4.53 inches 
9.01 inches 
14.12 inches 
15 lbs. 

Input Power Requirements (Maximum) 

DC +24 volts (±.5%)@ 1.5A 
+5 volts (±.5%) @ 0.75A 
-12 volts (±.5%)@ 0.10A 

AC 100 VAC ± 10% 50/60Hz ±. 0.5 Hz 
115 VAC + 10% 60 Hz± 0.5 Hz 
208/230 VAC ± 10% 60 Hz± 0.5 Hz 
240 VAC ± 10% 50 Hz± 0.5 Hz 

The maximum current consumption with 
this input voltage is as follows: 

Operating current (diskette turning, 
steady-state): 

110/ 115V 

208/230/240V 

1. 50A max 
1.25A max 
O. 75A max 
0.65A max 

(motor start) 
(run current) 
(motor start) 
(run current) 

G. Environment 

Operating and storage environments of 
the FD 700 are as follows: 

Operational 

Non-operational 
(storage) 

50° to 100° F (12° F/hr 
maximum fluctuation) 

20% to 80% relative hu­
midity (non-condensing) 

(with diskette removed) 
-30° to +150° F 
5% to 95% relative hu­
midity (non-condensing) 

4. THEORY OF OPERATION 

A. General 

The FDD consists of control and read/ 
write electronics, diskette drive motor, 
read/write head, track access mechanism, 
and removable diskette cartridge. The 
functions of the FDD are: 
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1.) Receive and generate control signals 
2.) Access the appropriate track 
3.) Write or read data on command 

The functions of the FDD and the re­
quired interface signals to and from the 
controller are shown in Figure #4-9. The 
Read, Write, and Control Logic are the in­
terface electronics between the Comm-Stor 
FDC and the drive. The stepping motor po­
sitions the read/write head to the desired 
track on the diskette. The head load so­
lenoid loads the disk against the read/ 
write head and data may then be recorded 
on or read from the diskette. Each of the 
logic blocks and signal names shown are 
later discussed under Logic and R/W Func­
tional Descriptions. 

The electronic circuitry is packaged 
on one Printed Wiring Board (PWB). (See 
Figure 114-4.) 

1. 
2. 

3. 
4. 
5. 

The PWB contains: 

Index Transducer Circuit 
Track Position Stepping Motor Cir­
cuits 
Head Load Circuit 
Read/Write Circuits 
Drive Select Circuits 

The stepping motor and lead screw po­
sitions the read/write head. the stepping 
motor rotates the lead screw clockwise or 
counterclockwise in 15° increments. A 15° 
rotation of the lead screw moves the read/ 
write head one track position. The Comm­
Stor FDC steps the stepping motor to the 
desired track. Track verification is ac­
complished by checking track and or sector 
address. 

The diskette drive motor rotates the 
spindle at 360 rpm through a belt-drive 
system. 50 or 60 Hz power is accommodated 
by means of a pulley change. A registra­
tion cone, centered on the face of the 
spindle, positions the diskette. A clamp 
(that closes with mechanical door linkage) 
fixes the diskette to the registration 
cone. 
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The read/write head is in 
with the diskette when loaded. 

contact 
The head 

surface has been designed to obtain maxi­
mum signal transfer to and from the mag­
netic surface of the disk with minimum 
head/diskette wear. The tunnel erase DC 
erases the inter-track area to improve off 
track signal-to-noise ratio and permit 
diskette interchangeabili v Prom unit to 
unit. 

The read/write head is mounted on a 
carriage that is moved by the stepper 
motor drive shaft. Head load is achieved 
when the diskette is loaded against the 
rigidly mounted head by moving a load pad 
against the diskette with the solenoid 
actuated bail. Head to diskette compli­
ance is achieved by restraining the disk­
ette between the head and the load pad. 

B. Interface Description 

The interface of the FDD is divided 
into two categories: Signal/Data Inter­
face and Power Interface. The initial 
Power Up and Read/Write sequences are 
shown in Figures 114-1 0 and 4f: 4-11 res pec­
ti v ely. 

Signal/Data Interface 

Input Lines 

There are eight low active TTL 
(Transistor-Transistor Logic) input lines 
to the FDD: Direction, Step, Load Head, 
Drive Select Lines, Write Gate, Write 
Data, Erase Gate and Low Current. Each 
line has the following characteristics: 

Logic 1 Active: ov to o.4v 
Logic 0 Inactive: +2.5V to 

+5.5V 
Input Impedance 220 ohms to +5V and 

300 ohms to GND. 

1.) IN Line 

This interface signal defines the 
direction of motion of the R/W head when 
the Step line is pulsed. A low active 
level on this line causes the Head Posi­
tion Mechanism to move the read/write head 
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towards the center of the disk when the 
Step line is pulsed. With the IN line at 
an inactive level, a pulse on the Step 
line causes the Head Position Mechanism to 
move the read/write head away from the 
center of the disk. The state of IN line 
must not change until 200ns after the 
leading edge of the Step pulse. 

2.) Step 

A low active level (10 usec) on this 
line will cause the read/write head to be 
moved one track. The direction of move­
ment is controlled by the IN line. The 
state of the IN line is sampled 100 ± 30 
nsec after the leading edge of step. Ac­
cess timing relationships conform to Fig­
ure 114-10. 

3.) Load Head 

A low active level on this line 
causes the storage element to be placed in 
direct contact with the read/write head 
for data recording or retrieval. Load 
Head may be activated at any time after 
power has been applied; however, this line 
must be activated at least 50ms prior to a 
read or write operation. During periods 
of no data transfer this line should be 
deactivated to provide for maximum storage 
element and head life. 

4.) Drive Select Lines 

Four input lines, labeled SEL 1,2,3, 
4, are used to select the drive number. A 
high active level on any one of the select 
lines enables the specified drive. 

5.) Write Gate 

A low active level on this line ena-
bl es the write current source, and disa-
bl es the stepping circuitry. 

6.) Write Data 

This interface line provides the data 
to be writ ten on the disk. Each transi­
tion to a low active level on this line 
causes write current through the write 
coils to be reversed. A 200ns wide pulse 
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is required for each flux reversal to be 
written. 

7.) Erase Gate 

The Erase Gate input controls the DC 
current through the erase element to pro­
vide tunnel erase while writing on the 
disk. A low active level on this line 
turns on constant current to the erase 
head. (Refer to Figure /14-12 for timing 
considerations.) 

8.) Low Current 

A low active level on this line is 
present when writing on tracks 48 through 
76. This input is used to lower the write 
current which consequently improves the 
read output resolution of the inner 
tracks. 

WRITE GATE 

WRITE DATA 

ERASE GATE 

I I 
I I 

~ 
I 

t4- 525 ± 25 us 

Output Lines 
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There are five output lines from the 
FDD: Index, Track 00, Present, Read Data 
and Ready. Each line has the following 
characteristics: 

Active 
Inactive 
Maximum Sink 

1.) Index 

0 to 0.4V 
4700 ohms to +5V 
47 mA 

This interface signal is provided by 
the disk drive once each revolution (166.7 
ms) to indicate the beginning of the 
track. This signal makes a transition to 
a low active level for a period of 0.45 ± 
0.20ms (refer to Figure #4-11). 

2.) Track 00 

A low active level is on this line 
when the read/write head is positioned at 

I 
I 
I 

~ I LnJ I 
I 
I 
I 
I I 

I 

-1 t---545 ± 50 us 

ERASE GATE TIMING 

FIGURE #4-12 
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track 00 or 01. The signal is valid 10 ms 
after the last Step command. 

3.) Read Data 

Data is output to the Comm-Stor FDC 
in the same form as write data from the 
FDC. Each flux reversal sensed on the 
storage element will result in a transi­
tion to a low active level for a 200 ns 
period on this line. 

4.) Ready 

A low active level on this line in­
dicates that a diskette is loaded and ro­
tating in the drive and that the front 
door is closed. 

5.) Present 

A low active level on this line indi­
cates the selected drive is present. 

Power Interface 

See section 3F, page 4-12. 

C. Hodes of Operation 

The FDD operates in five modes; they 
are: 

1 . Power Up Mode - Sequence after pow-
er up 

2. Seek Mode - Position read/write 
head to desired 
track 

3. Write Mode - Record data onto 
storage element 

4. Read Mode - Retrieve data from 
storage element 

5, Power Down Mode - Sequence as power 
goes down 

1.) Power Up Mode (Refer to Figure #4-10) 

Applying AC and DC power to the drive 
can be done in any sequence; however, 
once ac power has been applied, a two 
second delay must be completed before 
any Read or Write operation is at­
tempted. This delay is for stabili­
zation of the Diskette rotational 
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2.) 

speed. When de power is applied, a 
10 ms power on reset automatically 
resets the electronics and inhibits 
inadvertant writing or erasing on the 
Diskette. Thus, the drive is ready 
for operation two sec after applica­
tion of AC power and 1200ms after 
application of DC power. Also, ini­
tial position of the R/W head with 
respect to data tracks is indetermin­
ate immediately after application of 
DC power. In order to assure proper 
positioning of the R/W head prior to 
any read/write operation, a Step Out 
operation should be performed until 
the Track 00 signal becomes active. 

Seek Mode 

The Seek Mode positions the read/ 
write head to the desired track for 
recording or retrieving data. Seek­
ing is accomplished by activating the 
interface IN line and pulsing the in­
terface line Step once for each track 
to be traversed. 

See Figures #4-10 and #4-11 for track 
seek timing. Seeking should not take 
place while writing. Application of a 
step pulse while write gate is active will 
cause the following sequence. 

a. Deactivation of Write Circuitry 
b. Step 

Further, the drive will not step fur­
ther out than Track 00. (The head is 
automatically unloaded when the door is 
opened and will not load unless a diskette 
is present, the door is closed, and the 
media is rotating.) 

3.) Write Mode 

The Write Mode records data on the 
storage element in the form of flux re­
versals. 

4. ) Read Mode 

The Read Mode retrieves data previ­
ously recorded on the storage element. 



This is accomplished by the read winding 
sensing flux reversals on the Diskette. 
The Read Mode is entered if a Diskette is 
present and the door is closed by simply 
activating the interface line Load Head 
with the Write Gate line at the inactive 
state. Certain timing relationships are 
required to assure that the read/write 
head has stabilized. Tliese timing rela­
tionships are defined by Figure #4-11. 

5.) Power Down Mode 

During de Power Down, when +5V drops 
under + 3. 5V, all write circuitry is de­
activated to prevent an inadvertant 
writing or erasing on the diskette. 

5. TYPICAL PARTS LIST 

This section contains a1 typical parts 
list for the FD 700. Changes to the drive 
will be made from time to time to improve 
reliability or to simplify assembly or 
disassembly. The parts list is intended 
to be typical of a large number of drives, 
but not necessarily all. When ordering 
parts for a specific drive be sure to 
include the full serial number (eg. 12D0-
0150). 

The parts list consists of the basic 
assembly (less PWB and top cover) and its 
constituent subassemblies. The basic 
assembly drawing is shown as Figure #4-17. 

6. DISKETTE 

The Diskette consists of a ferromag­
netic coated flexible disk enclosed within 
a protective plastic jacket. The interior 
of the jacket is lined with a wiping ma­
terial to clean the disk of contaminent 
matter. The diskette should be handled 
with care at all times. When not in use, 
the diskette should be retained in a pro­
tective storage envelope and stored in a 
vertical position. 

NOTE: Do not load diskette with the power 
off. 
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A. Diskette Loading and Unloading 

1.) Apply power to the unit. 

2.) Carefully remove diskette from the 
storage envelope and insert into the 
open mouth of the drive. The index 
hole should be nearest the operator 
and the diskette label toward the 
door. See Figure #4-15. 

3.) Maintaining a slight pressure on the 
diskette to hold it in position, 
close the door to engage spindle and 
start diskette rotation. The door 
will not close if the diskette has 
not been fully inserted. 

4.) To unload, open the door and the 
diskette will partially push out of 
the drive in a position convenient 
for retrieval. 

7. SELECTING THE DRIVE NUMBER (DUAL 
DRIVE UNIT) 

The Sykes Drive Control board is 
shipped with a connector-shunt across pins 
2 and 12 of connector J6 on the lower 
drive (see Figure #4-13). No connector is 
necessary on drive 1. 

NOTE: The connector-shunt is removed by 
pulling it straight up and off the pins; 
it is replaced by reversing the procedure. 

Terminator Installation 

Each Drive Control board is shipped 
with a 220/300 Terminator at location U18. 
In dual drive systems, this terminator 
should reside in the drive which is phys­
ically at the end of the cable. 
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DRIVE ADAPTER 

Drive Shunt 
Humber J6-12 to J6-2 

1 No 
2 Yes 

FIGURE 14-13 

PIN ARRANGEMENT OF CONNECTOR J6 

18 17 16 15 14 13 12 

: I 
8 7 6 5 4 3 2 

FIGURE #4-14 
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CHAPTER 5 

MULTIPLE VOLTAGE POWER SUPPLY ASSEMBLY 

CONTENTS PAGE 

1. GENERAL 5-1 

2. Comm-Stor SINGLE DRIVE UNIT 5-1 
POWER SUPPLY ASSEMBLY 

A. General 5-1 
B. Electrical Inputs 5-1 
c. Electrical Outputs 5-1 
D. Removal/Replacement 5-2 

3. Comm-Stor DUAL DRIVE UNIT POWER 5-2 
SUPPLY ASSEMBLY 

A. General 5-2 
B. Electrical Inputs 5-2 
c. Electrical Outputs 5-2 
D. Removal/Replacement 5-2 

4. MVPS POWER INPUT CONNECTIONS - 5-3 
120 VAC OR 230 VAC INPUT 

A. Arrangement for 120 VAC Op er- 5-3 
at ion 

B. Arrangement for 230 VAC Oper- 5-3 
ation 

1. GENERAL 

Two multiple voltage power supply 
(MVPS) assemblies are discussed in this 
chapter, one employed in the Comm-Stor 
single drive unit and another used in dual 
drive Comm-Stor units. 

Refer to Chapter 9 for voltage meas­
urement and adjustment procedures. 

Different jumper schemes at the pow­
er-in terminal strip allow the Series 8000 
Comm-Stor unit to be operated on either 
120 or 230 VAC. (Refer to page 5-3 for 
details.) 

2. 

A. 
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Comm-Stor SINGLE DRIVE UNIT POWER 
SUPPLY ASSEMBLY 

General 

The MVPS employed in the Comm-Stor 
single drive unit is Sykes part number 
1030A6022. The MVPS components are 
mounted on a plate which is retained in 
the Comm-Stor unit by two philips head 
screws accessible from the underside of 
the unit. Drawing numbers 1030A6024 and 
1050A0299 illustrate the MVPS assembly. 

Refer to Chapter 11 for the schematic 
of the MVPS and the Power Distribution di­
agrams. 

B. Electrical Inputs 

1.) Input Power (PS1TB1, Pin 5) 

Power input must be 120 ± 15 VAC or 
230 ± 30 VAC, 50 or 60 ± 0.5 Hertz, 
single phase AC power, 120 watts dur­
ing normal operation. 

2.) AC Neutral (PS1TB1, Pin 4) 

AC neutral connection terminal. 

C. Electrical Outputs 

1.) +5 VDC (PS1J2, Pin 1) 
+5 vdc ± 1% at 0.25 to 5 amp, 25 mv 

p-p ripple, 50 mv p-p noise. 

2.) +5 VDC Return (PS1J2, Pin 7) 
Return for 5 vdc power. 

3.) 12 VDC Return (PS1J2, Pin 9) 
Return for +12 vdc and -12 vdc power. 

4.) +12 VDC (PS1J2, Pin 10) 
+12 vdc ± 0.5% at 0.04 to 0.4 amp, 10 

mv p-p ripple, 10 mv p-p noise. 

5.) -12 VDC (PS1J2, Pin 11) 
-12 vdc ± 0.5% at 0.04 to 0.4 amp, 10 

mv p-p ripple, 10 mv p-p noise. 

6.) 24 VDC Return (PS1J2, Pin 5) 
Return for +24 vdc power. 
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7.) +24 VDC (PS1J2, Pin 2) 
+24 vdc ±. 5% at 0.2 to 1.3 amp, 500 
mv p-p ripple, 50 mv p-p noise. 

8.) Chassis Ground (PS1J2, Pin 8) 
The chassis ground connection pin. 

g,) 115 VAC Out (PS1TB1, Pin 2) 
The 115 volts ac power out connection 
pin (maximum of 0.5 amperes at 115 
vac supplied from tap or primary side 
of MVPS transformer. 

D. Removal/Replacement 

1.) Disconnect Comm-Stor from the power 
source. 

2.) Remove the top cover from the unit 
(page 3-1) . 1 

3,) Disconnect the following six wires 
from the terminal block: 

2 - red 
3 - gray 
1 - black 

4.) Disconnect P1 fro~ PS1J2 on the MVPS. 

5.) Remove the two MVPS mounting screws 
accessible from the underside of the 
chassis. 

6.) Very carefully lift the MVPS out of 
the chassis. 

7.) Replace in reverse order. 

3. Comm-Stor DUAL DRIVE UNIT POWER SUP­
PLY ASSEMBLY 

A. General 

The MVPS used in the Comm-Stor dual 
drive unit is Sykes part number 1050A0290. 
The MVPS components are assembled on a 
plate which is fastened to the chassis by 
three nuts and washers. Drawing Figure 
numbers 1050A0296 and 1050A0299 illustrate 
the MVPS assembly. 

B. Electrical Inputs 

1.) Input Power (PS1TB1, Pin 5) 
Power input (which must be in keeping 
with Comm-Stor System configuration) 
may be 120 ±. 15 VAC or 230 ±. 30 VAC, 
50 or 60 ±. 0.5 Hertz, single phase AC 
power, 170 watts during normal opera­
tion. 

2.) AC Neutral (PS1TB1, Pin 4) 
AC neutral connection terminal. 

c. Electrical Outputs 

1.) +5 VDC (PS1J1, Pin 1) 
+5 vdc ± 1% at 0.3 to 6.0 amp, 25 mv 
p-p ripple, 50 mv p-p noise. 

2.) +5 VDC Return (PS1J1, Pin 5) 
Return for 5 vdc power. 

3.) 12 VDC Return (PS1J1, Pin 9) 
Return for +12 vdc and -12 vdc power. 

4.) +12 VDC (PS1J1, Pin 11) 
+12 vdc .± .5% at .04 to .4 amp, 10 mv 
p-p ripple, 10 mv p-p noise. 

5.) -12 VDC (PS1J1, Pin 15) 
-12 vdc ± .5% at .04 to .650 amp, 10 
mv p-p ripple, 10 mv noise. 

6·.) 24 VDC Return (PS1J1, Pin 21) 
Return for +24 vdc power. 

7.) +24 VDC (PS1J1, Pin 24) 
+24 vdc ±. 5% at 0.2 to 2.5 amp, 500 
mv p-p ripple, 50 mv p-p noise. 

8.) AC Neutral (PS1J1, Pin 33) 
The ac neutral connection pin. 

g.) 115 VAC Out (PS1J1, Pin 36) 
The 115 volts ac power out connection 
pin (maximum of o.8 amperes at 115 
vac supplied from tap on primary side 
of MVPS transformer). 

D. Removal/Replacement 

1.) Disconnect Comm-Stor from the power 
Refer to Chapter 11 for the schematic source. 

of the MVPS and the Power Distribution 
diagrams. 
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2.) Remove the top cover from the unit 
(page 3-1). 

3.) Remove both the upper and lower 
drives (page 4-1). 

4.) Unscrew the following eight wires 
from the terminal block: 

3 - red 
4 - gray 
1 - black 

5.) Disconnect P1 from PS1J1 on the MVPS. 

6. ) Remove the three nuts and washers 
which hold the power supply in place. 

7.) Very carefully lift the MVPS out of 
the chassis. 

8.) Replace in reverse order. Be careful 
not to pinch the AC wires for the fan 
motor located behind the supply. 

4. MVPS POWER INPUT CONNECTIONS - 120 
VAC OR 230 VAC INPUT 

Comm-St or 
SERVICE MANUAL 

The Series 8000 Comm-Stor can be pur­
chased to operate with a 120 vac or a 230 
vac power source. 

Refer to Reference Diagrams 1030B6008 
sheets 2 and 3 found in Chapter 11 when 
attempting to convert the AC input volt­
age. 

A. Arrangement for 120 VAC Operation 

The power-in terminal strip (PS1TB1) 
on the MVPS has two jumper straps, one 
connecting terminals 1 and 2, and ona con­
necting terminals 3 and 4. The red and 
gray power input wires are connected to 
terminals 1 and 4 respectively. 

B. Arrangement for 230 VAC Operation 

The power-in terminal strip (PS1TB1) 
on the MVPS has a jumper strap connected 
between terminals 2 and 3 and the red and 
gray power input wires are connected to 
terminals 1 and 4 respectively. (A suita­
ble 3-wire grounding type plug for the 
power cable is required.) 
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DESCRIPTION OF CONTROLLER ASSEMBLIES 

The controller assemblies for Comm­
Stor, Comm-Ster II/III Systems consist of 
a base card and four logic boards residing 
in A1, A2, A3 and A5. Slot A4 is reserved 
for the Printer Port and/or Expanded RAM 
option. The controller assemblies for 
Comm-Stor IV consist of a base card and 
five logic boards residing in A1, A2, A3, 
A4, and A6. Slot A5 is reserved for the 
24K RAM board. 

Drawing number 1030A6043 shows the 
base board assembly and board slot assign­
ments for the four logic boards and the 
optional fifth board for Comm-Star and 
Comm-Star II/Ill. Drawing number 1030A-
5010 shows the base board assembly and 
board slot assignments for the five logic 
boards and the optional sixth board for 
Comm-Stor IV. 

2. BASE BOARD ASSEMBLY 

The base board (motherboard) assembly 
is a printed circuit card which utilizes 
five card connectors for Comm-Stor and 
Comm-Stor II/Ill, and six card connectors 
for Comm-St or 1 V. Each card connector 
utilizes dual position connectors and is 
keyed to eliminate the possibility of in­
serting a card backwards. 

The base board is wired to utilize a 
bus concept, meaning any board can be in­
serted into any connector for test purpos­
es. However, because of physical clearan­
ces, it is recommended that the logic 
boards be inserted into their factory as­
signed slots. 

A 4.5-volt alkaline battery and con­
nector are also located on this card. 

A. Circuit Boards 

1.) Remove the top cover (page 3-1). 
2.) Remove the two screws which fasten 

the circuit board retainer. 
3.) Remove the circuit board retainer. 
4.) All circuit boards can be removed 

from the base board assembly with the 
following exceptions: 
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1. MP-RAM - Removal of this board 
requires that the Interface Panel 
Assembly on the rear of the unit 
be removed to allow clearance for 
the baud rate switches as the MP­
RAM board is removed from the 
base board. 

2. Disconnect on-board connectors 
before removing Printer board, 
EIA board, or Disk Control board. 

B. Battery 

1.) Remove the top cover (page 3-1). 
2.) Remove battery in the front left-hand 

side of the unit. 
3.) Remove the tape and battery connect­

ing clips. 
4.) Carefully pop the battery out of its 

holder. 
5.) Replace in reverse order. 

c. Base Board Assembly 

1.) Remove all circuit boards (see 
above). 

2.) Remove the front panel assembly (page 
3-1) . 

3.) Remove the battery (see above). 
4.) Remove the nylon posts by removing 

corresponding screws on the bottom­
side of the chassis. 

5.) Remove the power supply connector lo­
cated on the rear of the base board. 

6.) Remove the screw and spacer located 
near the power supply connector. 

7.) The base board can be slid forward 
until it has been removed from its 
track. 

8.) Replace in reverse order. 

3. MICROPROCESSOR AND RANDOM ACCESS MEM­
ORY BOARD (MP-RAM) 

Refer to Figure #6-1(A) for the block 
diagram of the MP-RAM board for Comm-Stor 
and Comm-Stor II/III. Refer to Figure 
fl6-1(B) for Comm-Stor IV. Figures 116-8 
and #6-14 illustrate the component layout 
for the boards. The schematics of the MP­
RAM boards may be found in Chapter 11. 
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A. Microprocessor Control 

Comm-Stor uses the MOS Technology 
6502 microprocessor for all system control 
functions. The 6502 is an eight-bit mi­
croprocessor with a one-microsecond cycle 
time. Figure #6-2 shows the microproces­
sor's pin assignments. A crystal control­
led one MHZ clock, phase O, is provided to 
pin 37 of the microprocessor. The micro­
processor generates a two-phase clock from 
this input. Figure #6-3 shows a typical 
processor cycle during which data is writ­
ten to memory or hardware registers. 

The microprocessor performs the fol­
l owing functions: 

1. Locates tracks and sectors on the 
diskette. 

2. Blocks data into logically sequential 
sectors. 

3. Provides control signals needed by the 
remaining electronics. 

Incoming and outgoing data are trans­
ferred by an 8-bit bi-directional Data Bus 
(DO-D7). All outgoing data on the 8-bit 
bi-directional Data Bus is strobed onto 
the Data Out Bus (DOO-D07). 

All incoming data to the processor is 
strobed onto the 8-bit bi-directional Data 
Bus from the Data In Bus (DBO-DB7). 

Whenever data transfers occur, the 
microprocessor places a 16-bit address on 
the Address Bus (AO-A15). The address de­
coder circuits decode part of the address 
and provide an enable signal which allows 
data transfer to memory devices and system 
hardware registers (see Tables #6-1 to 
116-3, page 6-7). 

The bus structure allows the proces­
sor to transfer data directly to and from 
the EIA controller, the disk drive con­
troller, and all other system devices by 
addressing them directly on the Address 
Bus and transferring out-going data on the 
DO Bus and transferring incoming data on 
the DB Bus. 
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Comm-Stor MEMORY MAP 

ADDRESS FUNCTION HARDWARE 

FFFE-FFFF IRQ and Break Vect~r ROM 
FFFC-FFFD Power Up and Lesta1 t ROM 

Vector 
FFFA-FFFB NMI Interrupt Vector ROM 
COOO-FFF9 System Firmware ROM 
8800-8BFF Expanded ROM (Patch) PROM 
8000-81FF Software Patch PROM PROM 
4000-41FF Configuration Storage RAM 
0400-17FF Optional System Buf- RAM 

fers 
0200-03FF IIO Buffers RAM 
01DA-01FF Stack RAM 
0020-01D9 System RAM RAM 
0000-001F Hardware Device 

TABLE H6-1 

Comm-Stor II and III MEMORY MAP 

ADDRESS FUNCTION HARDWARE 

FFFE-FFFF IRQ and Break Vector ROM 
FFFC-FFFD Power Up and Restart ROM 

Vector 
FFFA-FFFB NMI Interrupt Vector ROM 
6000-FFF9 System Firmware ROM 
4F00-5FFF Software Patch PROMS PROM 
4000-41FF Configuration Storage RAM 
1800-37FF Optional Buffers (Ext. RAM 

Forms and Comm-Star 
III Forms) 

0400-17FF Optional System Buf- RAM 
fers 

0200-03FF 1/0 Buffers RAM 
01DA-01FF Stack RAM 
0020-01D9 System RAM RAM 
0000-001F Hardware Device 

Registers 

TABLE #6-2 

ADDRESS 

FFFE-FFFF 
FFFC-FFFD 

FFFA-FFFB 
6000-FFF9 
5000-AFFF 

1000-4FFF 
OFOO-OFFF 
0800-09FF 
0200-07FF 
01DA-01FF 
0020-01D9 
0000-001F 
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Comm-Stor IV MEMORY MAP 

FUNCTION HARDWARE 

IRQ and Break Vector ROM 
Power Up and Restart ROM 

Vector 
NMI Interrupt Vector ROM 
System Firmware ROM 

. Optional System Buf- RAM* 
fers 

Object Space Buffer RAM 
Software Patch PROMS PROM 
Configuration Storage RAM 
110 Buffers RAM 
Stack RAM 
System RAM RAM 
Hardware Device 

Registers 

*This RAM overlays system ROMS. Circuitry 
on the 24K RAM board determines if the 
processor is requesting RAM or ROM data. 

TABLE 116-3 

B. Oscillator Circuit 

The Oscillator circuit consists of a 
special CMOS Oscillator which is control­
led by an 8-MHz crystal. Supporting cir­
cuitry divides the 8-MHz oscillator output 
frequency to three primary frequencies 
·used in the system. The three frequencies 
are: 

1. 4 MHz - used for bit clock generation 
in disk control circuitry. 

2. 31.25 KHz - master clock frequency for 
the system timer located on the disk 
control board. 

3. 1 MHz - used for microprocessor cycle 
timing. This 1 MHz signal is clocked 
through an 8-bit shift register at an 
8 MHz rate. The shift register pro­
vides 6 slightly out of phase 1 MHz 
signals for critical system timing. 
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C. Restart Circuit 

The microprocessor is reset back to 
its initial start-up sequence when the 
system is "powered-on" or the RESTART but­
ton is depressed. 

D. Baud-Rate Switches 

The MP-RAM board has space allocated 
for four BCD (Binary Coded Decimal) 
switches. The binary information on these 
switches is transferred through a multi­
plexer to the processor via the Data In 
Bus (DB1-DB7). 

The basic Comm-Stor is provided with 
switches for terminal and modem baud rate 
selection. An additional switch is used 
for Printer Port option. The fourth loca­
tion is reserved for future expansion or 
special applications. 

E. Device Group and Memory Bank Decoders 

The decoders, located on the MP-RAM 
board, decode Address Bus lines (AO-A 15) 
to provide "control strobe" signals for 
memory and data transfer devices within 
the system. The "control strobe" signals 
are as follows: 

DG1 - Terminal and Modem Data Transfer 

DG2 - Printer Port Data Transfer 

DG3 - Disk Control Data Transfer 

CMOS - 512(256) x 8 - CMOS RAM Data 
Transfer 

RAMOCK - 1024 x 8 - RAM Bank 0 Data 
Transfer 

RAM1CK - 1024 x 8 - RAM Bank 1 Data 
Transfer 

F. Memory Patch Prom 

The PROM (Programmable Read-Only Mem­
ory), located in position K1, provides 
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the system with the ability to add to or 
change already existing software subrou­
tines located in the ROMS on the ROM cir­
cuit board. In the Comm-Stor II, III and 
IV systems, this location is vacant. 

G. Random Access Memory 

The RAM (Random Access Memory) locat­
ed on the MP-RAM logic card allows the mi­
croprocessor to store non-permanent erasa­
ble data. The Data In Bus, Data Out Bus 
and the Address Bus transfer internal sys­
tem data in and out of RAM. A RAM bank is 
composed of eight 1024x1 RAM ICs, thus al­
lowing 1024 bytes of memory. 

1.) RAM Bank 0 

The RAM located at addresses 20 16 to 
3FF16 provides a scratch pad area for 
the microprocessor to store internal 
system data. RAM Bank 0 buffers data 
which is to be transferred on or off 
the diskette and data which is to be 
transferred through the EIA I/O 
ports. Addresses 00 to 1F 16 are re­
served for hardware device registers. 

2.) RAM Bank 1 (for Forms Option on Comm­
Stor, standard on Comm-Stor II/III 
and Comm-Stor IV) 

The RAM located at addresses 400 16 to 
7FFl 6 provides a storage area for op­
erations performed with Comm-Stor op­
tions. 

3.) CMOS RAM 

CMOS RAM, stores the variable Config­
uration and User Table information. 
Unlike RAM Banks 0 and 1, CMOS RAM is 
directly connected to the micro­
processor 8-bit bi-directional Da-
ta Bus. The tri-state data I/0 lines 
can either read, write or ignore data 
on the 8-bit bi-Data Bus. Each CMOS 
RAM package stores 256 4-bit words. 

When Comm-Stor is powered down, CMOS 
RAM data is maintained by a circuit 
which automatically switches the CMOS 
RAM over to a 4.5 volt battery supply 
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when "power-off" is sensed. The bat­
tery is a non-rechargeable alkaline 
cell. 

FIRMWARE BOARDS 

Only one of the following boards will 
be in a Comm-Stor system. 

A. ROM Board 

The ROM board is made up of eight 
ROMS (2048 x 8) which store the standard 
16K bytes of system firmware. In addi­
tion, the ROM board has sockets and de­
coding for eight PROMS which can be used 
for firmware expansion. Refer to Figure 
116-4 for the block diagram of the ROM 
board. Drawing number 1030A6159 illus­
trates the component layout of the ROM 
board. The schematic for this board is 
found in Chapter 11. 

Address decoding for the ROM section 
of memory is handled at two levels: 

of 

1.) Address lines A11, A12, A13, and 
A15 are decoded by a one-of­
eight Half-Field decoder. This 
decoder provides a ROM Enable 
signal for each of the eight 
ROMS. 

2.) Address lines A 14, AO-A 10 are 
decoded internally in each ROM 
and are capable of accessing 1 
of 2048 bytes. 

Address decoding for the PROM section 
memory is handled at three levels: 

1.) The Half-Field decoder output 
signals are used to select the 
appropriate section of PROM mem­
ory. The specific address range 
is determined by two jumpers on 
the ROM board. 

2.) Address lines A9, A10, and A14 
are decoded by two "one-of-four" 
decoders in each of the two 
fields. The one-of-four decoder 
signal output acts as a PROM En­
able signal in the selected 

B. 
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field. Logic strobe ICs provide 
current amplification for the 
PROM Enable signal. 

3.) Address lines AO-A8 are inter­
nally decoded by the selected 
PROM to access 1 of 512 bytes. 

ROM II Board 

The ROM II board is made up of ROMS 
(2048 x 8) which store the standard Comm­
Stor II/III and IV program. In addition, 
the ROM board has sockets and decoding for 
five PROMS which can be used for fir.mware 
expansion. Refer to Figure 116-5 for the 
block diagram of the ROM II board. Draw­
ing number 1030T6480 illustrates the com­
ponent layout of the ROM II board . The 
schematic for this board is found in Chap­
ter 11. 

Address decoding for the ROM section 
of memory is handled at three levels: 

1.) Address lines A15, A14 and A13 
are decoded by a 3 to 8 line de­
coder. This provides five dis­
tinct Enable signals. Each sig­
nal enables 4 out of 20 possible 
ROM locations. 

2.) Address lines A12 and A11 are 
then used to select one of the 
four ROMS to be read. 

3,) Address lines AO-A10 are decoded 
internally, by each ROM, to se­
lect 1 of 2048 locations. 

Address decoding for the PROMS is 
also handled at three levels: 

1.) Address lines A15, A14 and A13 
are decoded and enable the bank 
of 4 PROMS. 

2.) Address lines A12, A11 and A10 
then select one of the four 
PROMS. 

3,) Address lines AO-A9 are decoded 
internally, by each PROM, to en­
able 1 of 1024 locations. 

The Patch PROM address locations vary 
for Comm-Stor II/III systems and Comm-Stor 
IV. A strapping option is provided for 
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this change. Instructions may be found on 
the schematic drawing for the ROM II board 
in Chapter 11. 

System Firmware Patching 

This circuit allows PROM data to be 
substituted for ROM data. This gives 
Comm-Stor the ability to patch changes and 
additions into the system without changing 
the ROMS. 

PROM location K1 contains the higher 
order address at which a change is to be 
made. This byte is located at the lower 
order address at which the change is to be 
made within the PROM. Whenever that lower 
order address appears on the bus, the 
higher order byte of the current address 
is compared to the byte within the PROM. 
If they are equal, a "Jump" instruction is 
forced onto the bus and the jump address 
is pulled from PROM K1. The processor 
then jumps to that address which is in one 
of the remaining four PROMS and executes 
the patch rather than the ROM routine. 

5. DISK CONTROLLER ASSEMBLY 

The primary function of the Disk Con­
troller Board (DCB) is to search for the 
proper track and sector on the diskette 
and to allow data to be read or written at 
that location. The circuitry must also 
convert serial disk data to parallel data 
for processing on the Data In Bus and the 
Data Out Bus. Refer to Figure /16-6 for 
the block diagram of the DCB. Drawing 
number 1030A6054 illustrates the component 
layout of the DCB. The schematic for this 
board is found in Chapter 11. 

Refer to Chapter 1 for diskette lay­
out and format information. 

A. Read/Write Address Decoders 

The decoders allow the microprocessor 
to address individual devices on the DCB 
for direct data transfer on the Data In 
and Data Out Bus or binary command control 
of Read/Write operations from the DO 
lines. 
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B. Disk Sequence Register 

When selected by the Read/Write ad­
dress decoder, the Disk Sequence Register 
interprets binary information on lines 
D04-D07 and provides a sequence of com­
mands for disk control Read/Write opera­
tions. 

C. Bit Clock Phase-Control Circuit 

Whenever the Read/Write head is acti­
vated, or the head is moved from one track 
to another, there is a 50-50 change it 
will begin reading the composite clock/da­
ta information in sync or out of sync. 
Out of sync can be defined as recognizing 
clock pulses as data pulses and data puls­
es as clock pulses. Therefore the Bit 
Clock Phase-Control Circuit must be capa­
ble of recognizing an out of phase condi­
tion and adjusting itself by as much as 
180° to establish sync. 

Refer to Figure /16-7 for the Bit 
Clock Generation timing diagram. Also 
reference the diskette layout shown in 
Chapter 1. Bit Clock Sync is established 
in the gap of six 00 16 bytes which pro­
ceeds each sector. oo 16 1 s are recorded on 
the disk as clock pulses with absence of 
interwoven data pulses. 

If the bit clock phase is initially 
out of sync, the read data is read as all 
"1"s with missing clock pulses. If this 
situation exists for four serial data 
bits, a missing clock pulse counter auto­
matically resets the Bit Clock Generator 
causing the needed phase reversal. 

D. Address/Data Mark Detection Circuit 

After proper bit sync has been estab­
lished, the Address/Data Mark Circuit be­
gins checking data pulses for an appropri­
ate Address Mark (FE 11;) and/or Data Mark 
( FB 6 ), At the same time, the Bit Clock 
PhaJe Circuit is checking clock pulses for 
missing clocks. 

Refer to Figure 1/6-7. If exactly 
three missing clock pulses are counted 
(c7 16 clock) and an FE 16 data byte is re-
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quested and detected, the Mark Found sig­
nal goes high indicating the start of a­
data block. 

E. Bit/Byte Count Circuit 

All bytes read off the diskette are 
counted by a Bit/Byte Count Circuit. A 
desired byte count number is loaded into a 
parallel 4-bit register from DO lines 0-3. 
When the appropriate byte count is 
reached, a flip-flop is latched high rais­
ing the Counter Flag (CNTR FLG) signal. 

If the microprocessor has been put in 
a mode by the firmware. to recognize Non­
Maskable Interrupts, the presence of the 
CNTR FLG signal immediately causes a Non­
Maskable Interrupt to take place. 

F. Serial to Parallel Conversion Circuit 

During a read operation, this circuit 
converts serial data being read off the 
diskette to 8-bit parallel data; during a 
write operation, the circuit converts par­
allel data to serial data for transfer to 
the diskette. This is accomplished by the 
use of a 32 x 8 FIFO (first in/first out) 
memory. During a read operation, serial 
data fills the input register and is 
strobed out of the output register of the 
FIFO as parallel 8-bit bytes; during a 
write operation, parallel 8-bit bytes are 
strobed into the FIFO input register from 
the Data Out Bus. Subsequently, data is 
shifted out serially, one bit at a time, 
until every byte in the FIFO has been 
transferred. 

G. Write Circuit 

Data which is about to be written on 
the diskette is combined with Bit Clock 
data and is output directly to the Disk 
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Drive Assembly as Composite Data. This 
circuit also provides control of data 
being shifted out of the FIFO, and CRC 
generation. 

H. CRC Generation and Check 

CRC generation and checking is per­
formed mainly by a special purpose Poly­
nominal Generator IC. In the write mode, 
this circuitry calculates a 16-bit CRC 
character and writes it onto the diskette 
at the end of each data block. In the 
read mode, this circuitry looks at each 
byte being read off the diskette and cal­
culates a CRC character which is then com­
pared to the CRC character read off the 
diskette at the end of each data block. 

I. Disk Drive Interface Circuit 

1.) Command Latch - eight signals which 
control electromechanical operations 
on the Disk Drive Assembly are 
strobed into an eight-bit data latch. 
The signals then are transferred off 
the Disk Control Board to the Disk 
Drive Assembly through the Ribbon 
Wire Connector (J2) located on the 
top of the board. 

2.) Status Register Multiplexor - eight 
other signals which indicate the con­
dition or status of the Disk Drive 
Assembly are multiplexed onto the 
Data In Bus when requested by the mi­
croprocessor. 

J. Timer Circuit 

The timer circuitry provides Comm­
Stor with the ability to initiate opera­
tional time delays up to 2.0 seconds and 
check the timing of critical system func­
tions. 
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EIA INTERFACE AND PRINTER PORT BOARDS 
CIRCUIT DESCRIPTION 

The EIA Interface and Printer Port 
boards provide the circuitry to transfer 
data in and out of Comm-Stor to peripheral 
terminals, modems, and printers. All data 
transfers performed at the 1/0 ports are 
controlled and sequenced by the micropro­
cessor via the Data Out Bus (DOO-D07) and 
the Data In Bus (DBO-DB7). Refer to Fig-
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ure #7-1 for the block diagram of the Com­
munications Ports board. Drawing number 
1030A6051 illustrates the component layout 
of the EIA board. Refer to Figure #7-2 
for a block diagram of the Printer Port 
board. Drawing number 1030T6140 illus­
trates the component layout of the Printer 
board. The schematics for these two 
boards can be found in Chapter 11. 

A. Device Strobe Address Decoders 

The Decoder allows the microprocessor 
to address individual devices on the EIA 
board for direct data transfer on the Data 
In Bus and the Data Out Bus. The Decoder 
also allows the microprocessor to address 
binary command latches. 

B. Baud Rate Generator 

The Dual Baud Rate Generator is a 
special purpose IC which consists of a 
crystal controlled oscillator and a binary 
programmable divider. Any one of 15 fre­
quencies can be selected which establish 
the clock frequency for the appropriate 
baud rate. 

The Dual Baud Rate Generator is ad­
dressed by the Device Strobe Decoder, and 
the Data Out Bus provides the binary com­
mand which selects the desired baud rate. 

C. Terminal, Modem, and Printer Univer­
sal Asynchronous Receiver/Transmit­
ters (UART) 

The EIA Standard RS232 specification 
requires that the data be sent and re­
ceived by serial data lines. Therefore it 
is necessary to convert parallel system 
data to serial data so it can be transfer­
red in and out of Comm-Stor. This is ac­
complished by a MOS LSI circuit called a 
Universal Asynchronous Receiver/Transmit­
ter (UART). 

Outgoing data is strobed into the ap­
propriate UART from the 8-bit Data Out Bus 
and converted to serial form and is trans­
mitted at a frequency determined by the 
Baud Rate Generator. Incoming serial data 
arrives at the UART where it accumulates 
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in a register and is strobed out of the 
UART as a parallel 8-bit character onto 
the Data In Bus. 

D. Terminal, Modem, and Printer Port 
Control Lines 

Comm-St or's terminal, modem, and 
printer ports, operating totally indepen­
dent of each other, are controlled by the 
microprocessor via five control lines. 

The logic state of each control sig­
nal is stored in a latch. The micropro­
cessor addresses the control line latches 
through the Dev ice Strobe Decoder and 
controls the logic level of each control 
line by outputting a binary word on the DO 
Bus. Standard EIA Driver !Cs provide iso­
lation and amplification for the outgoing 
control line signals. 

The microprocessor also monitors the 
state of incoming terminal and modem con­
trol lines. These control lines are re­
ceived by standard EIA Receiver !Cs. The 
status of the incoming control line sig­
nals are sampled by the microprocessor by 
multiplexing the signals onto the Data In 
Bus. 

E. Front Panel LED Driver Circuit (EIA 
Interface Board Only) 

The purpose of this circuitry is to 
light the LEDs on the Comm-Stor front pan­
el displaying the STATUS, CARRIER, BUSY 
and READY signals. 

The LED Driver Circuit is addressed 
by the Device Strobe Decoder which strobes 
binary command words into six latches from 
the DO Bus. The LEDs are actually driven 
by an open collector circuit and current 
limited by a DIP resistor network. 

2. EIA I/0 INTERFACE PANEL ASSEMBLY 

The I/O panel, located at the rear of 
the chassis (see Figure #3-1) has cutouts 
for two or three baud rate selector 
switches which provide rate selection as 
required by the associated equiµnent. 
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The standard 1/0 panel has two RS-
232-C compatible connectors (one for ter­
minal and one for modem). If the Printer 
Port option is installed, a third RS-232-
C connector is provided. Additionally, an 
ENTER/EXIT slide switch for Binary Data is 
provided on the rear panel. 

A. Baud Rate Selection 

Switch Position Baud Rate 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Keyboard 
110 
134 
150 
300 

1200 
2400 
4800 
7200 
9600 

Additional baud rates can be selected 
by keyboard command; refer to the appro­
priate Comm-Stor Reference Manual. 

B. I/O Panel Removal/Replacement 

The I/O Interface panel is mounted on 
the chassis by four screws and lockwash­
ers. To remove the panel assembly, pro­
ceed as follows: 

1.) Turn the power switch OFF. 
2.) Remove the four screws and lockwash­

ers. 
3.) Position the panel away from the 

chassis and remove harness connector 
P1 from the EIA board. If the Print­
er Port option is installed, also re­
move harness connector P2 from the 
Printer board. 

4.) Replace in reverse order. 

Note: Be careful not to reverse P 1 and 
P2. 

3. TERMINAL, MODEM AND PRINTER I/O CON­
NECTOR PIN ASSIGNMENTS 

The terminal, modem and printer 1/0 
pin assignments are listed in Figure #7-3. 



TERMINAL PORT MODEM PORT PRINTER PORT 
PIN DESCRIPTION USED DffiECTION USED DIBECTION USED DIBECTION 

1 
2 
3 
4 
5 
6 
7 
8 

11 
12 
20 
22 

Chassis Ground x - x - x -
Transmitted Data x in x out 
Received Data x out x in x out 
Request to Send x in x out 
Clear to Send x out x in 
Data Set Ready x out x in x out 
Circuit Ground x - x - x -
Carrier Detect x out x in x out 
Secondary Request to Send x in x out x in 
Secondary Carrier Detect x out x in 
Data Terminal Ready x in x out x in 
Ring Indicator x out x in 

Notes: 1. Direction refers to signal direction with respect to Comm-Stor at each port, e.g., 
transmitted data is out of Comm-Stor on Pin 2 at the modem port. 

2. Unused pins in the terminal EIA connector are assigned for usage with the Current 
Loop option. 

EIA RS-232-C INTERFACE CONNECTIONS 

FIGURE 17-3 
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RS-232-C ELECTRICAL SPECIFICATIONS AND VOLTAGE LEVELS 

• Driver output logic levels with 3K to 7K load 

• Driver output voltage with open circuit 
• Driver output impedance with power off 
• Output short circuit current 

• Driver slew rate 

• Receiver input impedance 

• Receiver input voltage 
• Receiver output with open circuit input 
• Receiver output with 300 ohms to ground on input 
• Receiver output with +3 volt input 
• Receiver output with -3 volt input 

+3 
~\---.-\-.-\----\~\~~\~\~\-

\ \ \ \ \ \ \ \ 

o\ \ \ ' \ \ \ \ 
\ \\\\\\\ 

-3 \ \ \ \ \ \ \ 

-5..-~~~~~~~~~-

15 volts >v OH> 5 volts 

-5 volts >VoL >-15 volts 

jv ol < 25 volts 
Z0 >300 ohms 
II 0 I <.5 amps 

iv< 30 Volts I usec 
dt 

7K ohms> Rin > 3K ohms 
±. 25 volts compatible with driver 
mark 
mark 
space 
mark 

LOGIC "0" SPACE 

TRANSITION REGION 

l LOGIC "1" 
-15 ~.__._..._..._.__.__..._,,,__,_....._._.__,__,--' 

MARK 

FIGURE #7-5 
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Current Loop connections for an act­
ive or passive interface are listed in 
Figure 117-4. 

4. RS-232-C INTERFACE SPECIFICATIONS 

tion 
This section will define the opera­
of the RS-232-C interface control 

A summary of the RS-232-C elec­
specification is given in Figure 

lines. 
trical 
1/7-5. 

Modem port signals describe all the 
control lines which interface to modems. 

Terminal port signals describe all 
control lines which interface to termi­
nals. 

Printer port signals may be refer­
enced to terminal port signals as these 
ports are identical pin-for-pin. However, 
they may not be used interchangeably. 

A. Modem Port Signals 

1.) Chassis Ground - Pin 

2.) Transmitted Data - Pin 2 
Serial data output from Comm-Ster. 

3.) Receive Data - Pin 3 
Serial data input from modem. 

4.) Request to Send - Pin 4 
This signal is an output from Comm­
Stor. During half duplex operation, 
Request to Send is active when Comm­
Stor is in the Send mode or when data 
from the terminal port is being pas­
sed through the system to the modem 
port. 

5.) Clear to Send - Pin 5 
This input signal from the modem must 
be active for Comm-Stor to transmit 
data in half duplex operation. 

6.) Data Set Ready - Pin 6 
This input signal from the modem must 
be positive in order for Comm-Ster to 
transfer data. If this signal is not 
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provided by the modem, Comm-Stor can 
be configured (Configuration Parame­
ter #60) to operate in its absence. 

7.) Signal Ground - Pin 7 
This pin is connected to the chassis 
at one common ground point. 

8.) Carrier Detect - Pin 8 
This input signal from the modem in­
dicates the presence of Carrier on 
the line. Whenever this signal is 
present, the CARRIER light will be 
illuminated. 

9.) Secondary Request to Send - Pin 11 
This signal is used by 202 type mo­
dems for circuit assurance. Comm­
Stor will hold this line positive for 
half duplex operation when secondary 
channel is in use. 

10.) Secondary Carrier Detect - Pin 12 
This signal is used by 202 type mo­
dems for circuit assurance and trans­
mission control. Comm-Ster can be 
configured to utilize this signal as 
follows (Configuration Parameter 
1146) : 

a. Ignore the signal. 
b. Reset Comm-Ster upon loss of the 

signal. 
c. Stop sending data upon loss of 

the signal. 

Comm-Ster will continue to send a 
maximum of two characters after this 
signal drops out. 

11.) Data Terminal Ready - Pin 20 

Comm-Star will normally keep this 
line positive whenever power is on. 
Additionally, the system will hold 
this line down for 300 ms to perform 
an Auto Disconnect operation. This 
occurs after failure to establish a 
proper telephone connection (Carrier 
Detect, Data Set Ready) 20 seconds 
after a ring indicator signal has 
occurred or after the inactivity tim­
er times out. 



12.) Ring Indicator - Pin 22 

Signal from the modem which indicates 
the presence of Ring Signal on the line. 

B. Terminal Port Signals 

Comm-Star is designed to operate with 
full duplex terminals only. 

1.) Chassis Ground - Pin 1 

2.) Transmitted Data - Pin 2 

Serial data input from the terminal. 

3.) Received Data - Pin 3 

Serial data output from Comm-Star. 

4.) Request to Send - Pin 4 

Comm-Star ignores this input signal 
from the terminal. 

5.) Clear to Send - Pin 5 

Comm-Star normally asserts this sig­
nal unless configured to deassert the 
signal (Parameter #39). 

6.) Data Set Ready - Pin 6 

Comm-Star normally asserts this sig­
nal unless configured to deassert 
this signal (Parameter #39). 

7.) Signal Ground - Pin 7 

This pin is connected to the chassis 
at one common ground point. 

8.) Carrier Detect - Pin 8 

Comm-Star normally asserts this sig­
nal unless configured to deassert the 
signal (Parameter #39). 

9.) Secondary Request to Send - Pin 11 

This signal is ignored by Comm-Star. 
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10.) Secondary Carrier Detect - Pin 12 

This signal is normally deasserted 
unless it is configured to be assert­
ed (Parameter #39). 

11.) Data Terminal Ready 

Comm-Stor normally does not check for 
this signal unless configured to do 
so (Parameter #40). 

12.) Ring Indicator 

This signal is normally deasserted 
unless it is configured to be assert­
ed (Parameter #39). 

5. Comm-Star RAM MEMORY BOARDS 

A. General 

The RAM Memory Boards allow Read/ 
Write memory of Comm-Star to be expanded. 
In Comm-Star and Comm-Star II systems the 
standard 1K of RAM memory may be expanded 
to 5K. In Comm-Star III systems the stan­
dard 5K of RAM memory may be expanded to 
13K. In Comm-Star IV systems, memory may 
be expanded to 40K. 

There are three boards used in RAM 
memory expansion: 

A. 4K Expanded RAM Board 
B. 16K Expanded RAM Board 
C. 24K Expanded RAM Board 

The 16K RAM board has replaced the 4K 
board in Comm-Star production. The Comm­
Stor II/III addressing scheme allows only 
12K of the available 16K on the board to 
be addressed. Therefore, a full Comm-Star 
II/Ill System will contain a 16K RAM board 
with one vacant row of IC's. Comm-Star IV 
can use the entire 16K on this board. 

B. 4K Expanded RAM Board 

The 4K Expanded RAM Board is made up 
of 32 1024X1 Random Access Memory devices. 
Refer to Figure lf7-6 for a block diagram 
of the 4K Expanded RAM Board. Drawing 
1030T6140 illustrates the board component 
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4K EXPANDED RAM BOARD 

) DATA 
D00-7 BUFFERS DATA FROM PROCESSOR 

v C5, D5 1---i 

,7 "V , v -
WE B5 "' RAM Bank 2 RAM Bank 3 RAM Bank 4 ... 

A1,B1,C1,D1 
""'1~ 

A2,B2,C2,D2 A3,B3,C3,D3 
E1,F1,J1,K1 E2,F2,J2,K2 E3,F3,J3,K3 

/ 4: ~j~ 

A. DATA BUFF v-D;130-7 DATA TO PROCESSOR 
~ ~ 

D5,E5 

~ 
RAM Address 

AO-A9 Line Buffers 1 of 1024 Decoding 
A5,B5 

Bank Selectors 

--
mems RAM 2CK 

l. l 
Address RAM 3CK 

~ Decoders 
A10-A15 Banks 2,3, RAM 4CK 

/ 4,5 
RAM 5CK 

F5,H5,J5 

FIGURE #7-6 

Page 7- 10 

v 
RAM Bank 5 
A4,B4,C4,D4 
E4,F4,J4,K4 

~' 



) DATA BUFFERS 
D00-7 

A5,E5 

1-
'~ 

1--

DATA BUFFER 
ENABLES 

WR ... 
RW - K3,K4 .. t---
-
WE .. B5 -l 

,, 
DATA BUFFERS 

DB0-7 
~ C5,D5 

-1\ RAM Address 
AO-A10 Line Buffers 

/ A5,B5,C5,E5 
A11 

-~ -
Comm- 8~ ORG 
St or I STRAP 
II/III I 

I 

I .,.1 rt .. BLOCK SELECTORS 

r· 10 - Address Decoders 

Comm-~ Blocks 1-4 
Stor IV 

) A12-15 F5,H5,J5 
K3,K4 -

02 _ ... -
RAM INH ... -
* Block 1 = Banks 2-5 

Block 2 = Banks 6-9 
Block 3 = Banks 10-13 
Block 4 = Banks 14-17 

** Unused in Comm-Stor II/III. 

16K EXPANDED RAM BOARD 

DATA FROM PROCESSOR 

r---1 

v V_1' "-./ r 

*BLOCK 1 *BLOCK 2 *BLOCK 3 

---
l~'}.j ;i.1 ("').• 

DATA TO PROCESSOR 

1 of 4096 Decoding 

BLOCK 1 

BLOCK 2 

BLOCK 3 

BLOCK 4 

FIGURE 11-1 
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I-

v ,, 
BLOCK~4** 

A 
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) 
DATA BUFFERS 

D00-7 
y D5,E5 .. -

DISROM 
t_ 

- BUFFER 
WE - B3,M7 

t---

Vw 
BLOCK !oil 

5 

~ 
WR DATA BUFFER .. - ENABLE 

24K RAM BOARD 

DATA FROM PROCESSOR 

V_1 v v 
BLOCK ·BLOCK BLOCK 

~ 
6 

~ 
7 

~ 
8 

~ A ~ 

-
DS -
DIS ROM C1 ,A5,B3 

'"' 

A DATA BUFFERS 
DB0-7 DATA TO PROCESSOR 

E3,E5 

:) 
RAM ADDRESS I---' 

AO-A10 LINE BUFFERS 1 OF 4096 DECODING 
v E1 ,D3 

BLOCK SELECTORS 
BLOCK 5 

~ A12-A15 BLOCK 6 
ADDRESS 

- DECODERS BLOCK 7 
02 - BLOCKS - 5-A BLOCK 8 
-- M7,N7,B3,B1, 
SYNC - A5,C1,D1,P7, BLOCK 9 

Q1 
BLOCK A 

RAMINH - DISROM 5.'_ ~ 
~-

DISROM 
"' 

FIGURE #7-8 
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1--i v, ~ 
BLOCK BLOCK 

~ 
9 

~ 
A 

I\ ~ 



BLOCK 1 

BLOCK 2 

BLOCK 3 

BLOCK 4 

BLOCK 1 

BLOCK 2 

BLOCK 3 

BLOCK 4 

ORG STRAPPED TO 8 
(Comm-Star II/III) 

A15 A14 A13 

0 0 0 

0 0 0 

0 0 1 

0 0 1 

ORG STRAPPED TO 10 
(Comm-Star IV) 

A15 A15 A13 

0 0 0 

0 0 1 

0 0 1 

0 1 0 

TABLE #7-1 

A12 

0 

1 

0 

1 

A12 

1 

0 

1 

0 

Comm-St or 
SERVICE MANUAL 

-A11 RAM !NIT 02 

1 1 0 

1 1 0 

1 1 0 

1 1 0 . 

-
RAM !NIT 02 

1 0 

1 0 

1 0 

1 0 
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layout . The schematic for this board is 
found in Chapter 11. 

The data out and data in busses and 
address lines AO-A9 are buffered and 
presented directly to each memory device. 

Bank selection is accomplished by 
decoding address lines A10-A15 into four 
RAM CK lines (RAM 2CK - 5CK). Output 4 of 
F5 is low whenever an address of 0800 -
17FF is present on the buss and mems is 
low. This signal enables the second half 
of F5 which develops the RAM CK outputs. 
The RAM CK leads will be low (enabling the 
selected bank) according to Table #7-2 be­
low. 

A11 A10 F5 PIN 4 

RAM CK2 1 0 0 
RAM CK3 1 1 0 
RAM CK4 0 0 0 
RAM CK5 0 1 0 

TABLE 17-2 

Data is read from the device when W 
is high and written when WE is low. 

C. 16K Expanded RAM Board 

The 16K Expanded RAM Board is made up 
of 32 4096 X 1 Random Access Memory devic.:.. 
es. Refer to Figure #7-7 for a block dia­
gram of the 16K Expanded RAM Board. Draw­
ing 1030T5009 illustrates the board compo­
nent layout. The schematic for this board 
is found in Chapter 11 of the Comm-Stor 
Service Manual. 

The data out and data in busses and 
address lines AO - A 11 are buffered and 
presented directly to each memory device. 

Block selection is accomplished by 
decoding Address Lines A 12-A 15 into four 
Block Lines ( i3IOc'k 1 - Block 4) . The 
Block leads will be low (enabling the 
selected block) according to Table #7-1. 

The ORG STRAP selects the starting 
address for RAM memory. The strap is set 
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to 8 for Comm-Stor II/III, and 10 for 
Comm-Stor IV. Refer to Table #7-1. -Data is read from the device when WE -is high and written when WE is low. 

D. 24K RAM Board 

The 24K RAM board consists of 48 4096 
x 1 Random Access Memory devices. Refer 
to Figure #7-8 for a block diagram of the 
24K RAM Board. Drawing 1030A5023 illus­
trates the board component layout. The 
schematic for this board is found in Chap­
ter 11. 

The data out and data in busses and 
address lines AO - A 11 are buffered and 
presented directly to each memory device. 

Block selection is accomplished by 
decoding Address Lines A12-A15 into six 
Block Lines (Block 5 - filoCiC A) . The 
Block lines will be low (enabling the 
selected block) according to Table #7-3· 

Data is read from the device when WE 
is high and written when VE is low. 

Part of the RAM on this board (6000 
- AFFF) is at the same address as the sys­
tem firmware. The board determines if the 
processor is fetching an OP code from the 
ROM II board (SYNC low) and disables the 
RAM memory. If the processor is not 
fetching an OP code (SYNC high) and the 
address range is between 6000 - AFFF, the 
RAM is enabled and the ROM II board is 
disabled (DISROM goes high). 

E. Expanded RAM Memory Allocation 

Comm-Stor, Comm-Stor II and Comm-Stor 
III use the Expanded RAM option for sever­
al different operations. The individual 
Comm-Stor systems that use the option and 
the methods of handling different opera­
tions are defined below: 

Comm-Stor Operation 

A. 
B. 

3740 Format Option 
Expanded Forms Option 



Comm-Stor II, III Operation 

A. 3740 Format Option 
B. Expanded Forms Option 
C. Terminal - Modem Buffering 
D. Variable Length File - "RESTORE" 

Operation 

Memory Requirements of Specific Operations 
(Refer to the Expanded R Jl :1, Flory Alloca­
tion Chart on page 7-24.) 

3740 Format Option 

The 3740 Format Option uses all of 
the 4K Expanded RAM option. Forms larger 
than 1024 characters should not be loaded 
when the 3740 format is loaded. In Comm­
Stor II, III units, terminal and modem 
buffering (Parameter #144) must be recon­
figured for zero buffer space or an error 
message will be displayed when an attempt 
is made to load the "37 40 Format" disk. 

Expanded Forms Operations 

Forms larger than 1024 characters 
will occupy part of the 4K Expanded RAM. 
This will result in loss of the 3740 For­
mat. In Comm-Stor II, III units, a disk 
11 RESTORE" opera ti on al ways results in a 
loss of the form. Also, if Comm-Stor is 
configured for terminal-modem buffering, 
the amount of memory allocated for buf-

A15 A14 A13 

BLOCK 5 0 1 0 

BLOCK 6 0 1 1 

BLOCK 7 0 1 1 

BLOCK 8 1 0 0 

BLOCK 9 1 0 0 

BLOCK A 1 0 1 

Comm-Stor 
SERVICE MANUAL 

fering must be subtracted from 4K memory 
which normally could be used for Expanded 
Forms Operations. 

Terminal-Modem Port Buffering ( Comm-Stor 
II, III only) 

If Comm-St or II, III is configured 
(Parameter /1144) for buffering, the 3740 
Format Opt ion cannot be used unless. the 
system is reconfigured or refreshed. Ex­
panded Forms operations will be limited by 
the amount of memory allocated for buffer­
ing. 

Example: If the total amount of memory 
allocated for buffering is 3K, 
1K of the Expanded RAM will be 
available for Forms. 

The RAM memory in Comm-Stor IV is 
available for user BASIC programs and buf­
fering. 

RESTORE Operation - (Comm-Stor II,III 
only) 

A disk "RESTORE" operation will al­
ways result in the loss of the 3740 Format 
or the current form loaded in memory. The 
system will not buffer terminal data when 
a RESTORE operation is performed. Modem 
buffering is limited to 1K characters dur­
ing a RESTORE operation. 

- --
A12 02 RAMINH SYNC 

1 0 1 1 

0 0 1 1 

1 0 1 1 

0 0 1 1 

1 0 1 1 

0 0 1 1 

TABLE 17-3 
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ITEM 
NO. 

QUANTITY 
IEQUllED 

UNIT 
MEAS 

'"IT NUMlll 

1 1 J 1030H5018 PW1.l-l6K RAM MEMORY/PRINTER PORT 

ELECT IEF Ot!.16 LINE 
REV 

t--2 __ +--REF -----+------------::..10--'3_0_B_5l--'ll'--7 ___ -t-S-'-C=H=E'-MA='-'T=-=I:..:.C_-.=.16_K-=-=-=RA---"M::...;;.;ME=--M..;;..;O'--R-'--Y------+---------+---l 
3 , REF l 1030H5016 SCHEMATIC-PRINTER PORT 

~ 4 ! i<e:i::J ·--t------+---!Q'&)=-= :rsooci PWB REF ASSY-l11K RAM t-llE.MO~Y/ 
_ _ PRINTER PORT 

5 I' 3 1 lfi5C0410F ~TANT-22UF I 1 ;y ClO..!. 12J_ 14 
r-Ji-- : 4 1 120C01044 --1 CAP-DISC-GP-!70PF ClS-21 
_J_-+' --'-3 __ 8_+i _ __, _____ ~120"""C=0=30"""'UO __ _j_QAP::JJ!S.C-LY::-.0.S .!l~\_lQY__ __ ____ 1 CI ~22-2.~38-4?...l.55.:~<..S-~ t>..1 
Ji .A. l J.20CO::l0 32. j rA P-DISC-LY - • Q3..3J.LF.~_.2f!Y.___ C..l 3 . ...,., ~1=5-~1~7-----+-----< 

!--'~'-, -+--~-2."----.--+----+---__.,2""-o""oc""'o"-"1""'0-"-0~1--+'i D..,,IuOaD......_E-:Jli1Jli.3______________ 1 CRI 0 2 

1--'~~~--f--~-'--i--+--+l-___,~=O~:~;~~t ~~~~~sijpfi=~y_g_~--=-------- ----iJ2 _______ _.__~ 
1__._l.,...2'---+---'5"----41---+----+-!, _ __..l"""O""OR,_"'0'""2..,_0_,,.__8"-0 __ _...,R""'E...,S,,__ISTOR::.1.. 7K, tW. 5%_ ____________ -rLK=l~-~4-r--7------+--'-A..,__.\l-t 
t--"1=3-+--~l._____..J __ -+----~l, ---=1"'-0"'"-0U=l"-'6'-"0-'-60"--·- I INT. CKT-74148 P3 

. .14 5 100Ul6072 ·INT CKT-8TH7. _ IA5,B5, C5,Dl:j_,_fil) 

16 ..2. 1 lllillll800::l ilNT.. CKT-1488 M2. N2 -t----1 -15.. l l 100U18002 ..INl'..!.C.KT...IIAB.T TRJ402A - IMl -
l--"l'-'-7_..._"""'l"----41} __ -+----+----"l=O"'-OU=l=B=0-=-04-"-----+INT C!(T-118 !l __ _ ----+-P4 ______ -_=r:-__,__·-l-l 

~~ ~ -~----"~'-"-~ci~~~~~~ 1~~ ~~~=~~~~----··------H-----~~ -----<1-c~s- 1,: 
1 --=2=0-+--'1°"-~T--+---+----"1"'"0.::...ou=1"'-()'-:'..o-=-oe_,____ : iNT"cKT-7,U.So,1 I L2 
l--"2=1-+---'l"----4T--+---+------"'1=oo"'"u"'"'1"-,:-"-.o-"-08~--- r1NT CKT-7 U.SlO -- ~--·--·--·----4----_1 
.~2=2_.__~l~ ___ JI..___-+----4---'"'lf'-'O"-"U'-"Tl,c.:_90"-'l"-"l~.-+m:T CKT-7 JLS7 1 ------ I P2 1 

23 1 100U190L.l lINT CKT-74LS86 l'Jr: ·j 
..z..4 2 lill11Ilms____ INT c:KT-7t1J.iS13s ~~~~--- La. L4 

.2f 1 l lOOUFl016 l INT CKT-74,I.S13~ _H5 
1__..26._....._-+ _ _l..___T __ +---+-·-· JOOU1902] INT CKT-74TR174 K=2"---------+----4 

27 A. _L 1OOUi9028 INT CKT-HT .<;:?'i7 _M3 . ..._,~,,..4~N'-><3_...._.,N..,_,4.__ _ _.._ _ _, 

lllEI 
DATATRDNICB 

C IEV 

2. 
CODI IDIMT 

NOTES: C 
I. Rt> "'-S5V 1$ A.T RE:\/_ 

SE.E. 11EM 4 
2.. 

LAiE'E>i E.O 

FIGURE #7-9(A) 

I DATE 
1'i" 

DATE 

SIZI 

A 

PW'B A.~&Y 

HoK RAM ME.MORY-41<. E.XI 
PR.INTE.R. PORT 

PL 
llY 

1030A50l4 c SHEET I OS: _L 



ITEM 
NO 

QUANTITY 
llQUllED 

UNIT 
MEAS 

PAIT NUMIH DESCllP'TION ELKT IEF DESIG LINE 
REV 

1 
!-----+-----~-----+---------·-- t-----------------------+--------------+-----1 

t-----1-----+---+----+------------+---------------------------t-------- ----------+----! 
I t-------+------+---+------------1-------------------+--------+---4 

+ 

t-------+------

11111 
DATATRONICS 

CODI IDINT SIZI 

PL 
HV 

A 103t1Ar::1:14 c 
SHEET :z 

FIGURE 17-9(B) 



ITEM QUANTITY UNIT PAIT NUMIH DESCRIPTION ELECT HF DESIG LINE 
NO REQUIRED MIAS REV 

~ I] 1oou1qo1 t 1 t\JT. C. KT. - 74L574 ~ 
2.b IT IOOU\~'3 - 74~G:, HS 

_2J_ Zi IOOW\<:t015 - 74L5!3f, Ka._L3 
2.12 ll IOOU \~OICo - -=zA_L~\~~ --- F5 

--t----i 

2ct *I IQQU\'l0'2. '3 - 7~LSl74 t-K2. 
So tOOLll C\ o_g__a 11.JT. C.KT1 - 74LS2SZ -- ---- - K4__,_[4 M4N4 
3T ·r --.--

F -· 
r CAPACITOR, DISC-~0~3 .ffF, 2.S V 32. .-J_ 12.0C0-30~2. C42. E 

_"3:3 tI 1030BG91G I INSULATO~ • 18 PIN DIP F 
l ----

l ------- I 
I l 

--t 

1 -+----I 
---

!--- + 
I 

I 

+ ---- ---·-----

J_ 

l 

l 
I 

" 
J__ -L .:. 

l TL"' AM.J"' r: f 1 _ .. ,..'£'-'~I.. 
l 
l 

- -
J_ _L__ 

11111 
DATATAONICB 

CODI IDINT SIH 

PL 1030AG:>l19 
HY 

A G 
SHEET~ 

FIGURE #7-10 



rTIM OUANTITY UNIT 
NO. llOUlllD MIAS 

PAIT NUM•I DISCllPTION ILICT llF Dl~Wi L INf 
REV 

1--~-+-----11-----+-------i-----------------~)(.Hl-4,1'.Jl-~'---+---l I 

1'=- S_l IOOU1Co07Z- - S"l.iilf:T. . ~85..t.C~E5.:: 0 
i--l;....:1~ _ __,_J_.l ___ --+-'-IOO~=U---1"""8~'g)'-"J2."'--_ -+------+----·----Ll __ A._"'_T_T_-R __ I +o~'2. __ A __ -+-::M~-1~~---__,:~ 

18 2. IOOLJl6003 - 148_8_ M~, NZ 
li_ I l 10001~ - (~CJ _IT 
20 I T IOOUIS04I - iH135" Kl F 
~I :3:21 IOOL.l 180a3 - 911.Jd./{/~IO~,llL Al-4 ~\-4_.._C.1-4 B 

t----+------'l---+---+-----------+------<1------------------~D-'-1-_4~:.i.~e. . .o-;1,_--:4..L~F_,_l-_4'-+-_-- I 
Hl-4~~1--~ 

2'2. J J I COLI 1~00-{ - 741..SDO L-~ 

, l IOOLJ 1qoo_li . IUT.Ct<T- - 74LSIO uS I_ J 
..L 

6 IEV 1-.r J!J2r.il ·~u.n TITLI 

2. S .. IT1c•c1e1D ;~'}.17DAT1 PWB A.SS'( 
COIH 1e1tn f»"PD DAU RA.M MEMORY/ I 

APPD DATT PR)~TER PORT J 

•••• NOTE&: LAT~i E.O Illa ••• I 
I. RB' "<:.">Y I~,._, l<.E'll A_ 

'1(1;3 A PL tO?>OACo11'1 2. ,.Olt RE.WMk IMST4WCTIO~ 1i ' 
DATATRDNICB 5£.&. IOJOY6~ SHEET I of _.2. . I 

j 

FTr.ttRF. '17-11 



..ll2IU. 
I REFER TO ENG STD ESI02-02 
2 SOLDER PER ESI02-03 
ll COMPONENT 1£1GHT NOT TO EXCEED • 58 
B> REVISOI LETTER PER ESI02-02 

~=~~~OF 
~ WO~T\'- C0~"-1 Jl WrTH lN6PECT\ON 

S.i..01~ F'ACINS OUT eOARD 

E:> R'E~',OVl. C.ONNK'roll PIM-=. 1..o\I., f"llOM..l2.., ITEJ.A~,\ 
C:IN "1 C~f'lol COWt.JtC.TOR .J'!, ft£)."_ e. 

p. FOR 11.EWORK 1NITaUCl'D"9 SEJi; ?.ONE A-7 TRiil IHHT 

[!::> ~co1., V ITElll 3& UNOUI C ... SE O'F B2 

"' I 

FIGURE #7-12 

cso 

GR4 
C.R\-~ 

c ~- 27-?.5 39 

111111 

INSULATOR.IS PIN DIP 
CAPACITOA-.0~ #ff; 2 

INTCKT-"Ml..SZ57 . 
4 
I 

Q - 1 ~~30Ab051 i:: 

Cll (") 
tr.I 0 

~B 
HI 
(") Cll 
tr.I c1" 

0 
3: '1 

~ c::: 
> 
t""' 



2. flOUlER PEH EHIOZ-<.l3 

G:> l<EVIS!ON LIO.TTE.R ~ LJ..S- Q,£>1T 01' ASSY. ~Ll~N:i PU ES107.-02. 

~ PR!NTtlJ CONTACTS SHA! I. RE'. PHtE OF SOll>Ell TO LINE OF llEM!iHCATiON 

~ :MOllNT CONN. J2 WITH l'iSPE:CTlOO s1.m-, F.A(;!NG OUT BO!IHO 

TH!.'i ASS~RLY f>E<AW!NG I~ fOH HEFEllD<CE Q.l:!.Ll'. 

Till':RE ARE NO wor{IDU ... LASSEMBl.Y 01111wrnos FOR EACH OPT!ON. 
;£EP/l.& SCHEMATIC L!STINOBE!.OW 

fi"M MEMOllY/PH!NTF:n P0111 

B:> l.').:l.E~~ {fl"HEHWISF. SP!;CIFIE!J ""IJ .lllMl't;!! W!HE (!Tt:M :I-OJ Stt !Jl<l-1111. .\. 

~ f\EMOVE C.O<!J<JECTOll. F'1>J•, ''°~'" FP.<;M~·t,IT'[M~ 

Es> HE\\oOHI( INS'l'RllC'l"ll>Nll FOii 101-0"8)15' JOJOM!19 <·MLY 

(S:> APPLV ITEl'Y' 3~ U'>IOER CA$E OF Kl 

LOCATED 1!1U\ll[El;ll'5-H5 

~ 

FIGURE #7-13 

!if.Iii& ,,, ... ,. .. ·~ "" 
PW B REJ"EREJlCE _.,,'3!.S'f 

RP.M MEJ,AORY/PRtt.J\ER R:lll.T 

D 10'.>0Tful~O 
DiHTI Of I 



WOTE81 

IU':Jl'Jt'Hro ENGn'OESIH·-O:i. 

·COJUQNENT HEIGHT HOT?\'.) EXC:Elll:D .4S 

B:.> REVISION LETTER' LAST DIGIT OF All!IY NUMBER PER ES!Oll-02 

@".-:. 1PIUNTED CONTACTS SILi.LL l!E PREE 01'.SOLDEI!. TO LDIZ Ol'DEKo\HCATIJN. 

9 MOUNTCONll • .J2WITHINSPEC'TXJNSLOTSFACINCOtTBOAJlD 

DISEllT ITEM J4 <JVl::R ITEM:!] DI LOCATDN SHOWN, SEE SC'llE14ATIC. 
10~0Hll0l7 Jol>KOR(l. STllAPS!i:TTIMG (SHOWN STRAPPEOClRG. 100) 

.A.PPL. V $LE.EV!NE OVER 1..E.6.0S OF Cl3 TO 
P~EVEN- SH01;!'!""1N1= TO CASE Oi::' Kl AS R~GUIR:EC) 

1[E)~Ll'.lJ@CQIJ@c.:I:l:J@ Fl ~ JI Ml @® " 

z[]D rnJ rnJ CQLl ULl rnJ CELl CE 1 
"' t:; '!l ' 

'aillCJTiec:n::Jll:fil:lll:JD{lCTD@CBDeDIJ@'~@cm@ CM£:9@ ~ ~ ,' 
(m3 '·*~cm LE CEJ mJ CED I J". } !CID m:l'J rnDe /! 
sf:ATI@ ~@[])TI@[[£]@ cme c:BTI~ • 

--8-

FIGURE 17-14 

PWB REFER~NCE A'O'SY 
. \bl\ RAM l'f.MGRY /FRINTE.R ?Ol<T 

D 1o:ioT5009 c 
9HUT] OF l 



"O 
I» 

(IQ 
('O 

-..;i 
I 

I\) 
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NOTES 

REFER TO ENG STD ESI02-02 
SOLDER PER ESI02-03 

3 CCWPONENT I-EIGHT NOT TO EXCEED . 4 5 
B>- REVISION LETTER PER ES102- 02 

I§> PRINTED CONTACTS SHALL BE FREE OF 
SOLDER TO LINE OF DEMARCATION 

LITTQ ~Q ITLl() ITO 
g ~b s"7 

103( /. 502.'3 ' 

1 
48 

FIGURE #7-15 

:<F1-XF6, xµ',-Xi-16 

X.Jl-IJ'b ,X(l · XKIO. XU XL..6 

XMl-XMb, XNl-XN6, X P1 - X PO 

C3 

85, P7 

C5 

D3,:>5,El,E.3,ES,M7 

::<.1, R3, RS, R.6 

R• 

DESIGNATION 

'" 

ITEM 

•'.)\V!<:.:)04 

'OOU 130!i2 

74L S 2.&0 

74LSl::'18 ,, 
74LS74-

09 

74LSQ6 

74L504-

1oou19001 

100U1<007 2. 1>1T C><T 8T97 

IOORCZ.073 RE:S•S~CR, .\ '/4 N. "i".'0 I 

B..iSS SAR 

105 C04i05 CAP· ~.o..r-.T- .<2. -....F, S I 

12.0C03010 SAP- )iSC.-:_v,o . .:05UF, :)y .) ':: 

1Z.OCOIC07 CA?·)!SC·Gf>, 0 >'F 

PART • OESCHIPTION QTY 

;::i\\'j .4. SS 'V 

24 K RAM '/[MOC<Y 

D !03C "'';(,2:: A, 
SIZE ll><HT l O' I 

en o 
l.'Z:J 0 

~~ 
HI 
o en 
l.'Z:J~ 

0 s.., 
:z: 
c::: 
> 
t"" 



Comm-Stor II, III - EXPANDED RAM MEMORY ALLOCATION 

BANK 1 BANK 2 BANK 3 BANK 4 BANK 5 
l 

I 
I 
I 
I 
I 

I 

I 
I 

I 
I 
I 

' j 
I 
i 
I 

I 

BANK 6 

: 
I 
I 
I 

' 

BANK 7 
r 
I 
J 
I 
I 
I 
• 

BANK 8 BANK 9 BANK 10 BANK 11 BANK 12 BANK 13 

: -i·· 

I 
I 
I 
I 

l 
I 

Standard buffer 
for Co!lilll-Stor Optional buffer for Comm-Stor and Comm-Stor II 

I I 
Forms 1 I i--1---------""' - - - -
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-1- - - - r-- - - ~ -

I 
I 
I 

- - - f - - - - _ _.,... I 
I I 
I I 

i I 
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I I I 
I I I 
I I I 

Standard buffer for 1 

Comm-Stor III Forms ' 
' I 

I I I 
I I 1....,._ _ 
I I I 
I I I 

RESTORE **Used by RESTORE operation .... _1---------oot- - - - ·- - - -· - - ·- i- - -Jlllloi 
Operation if availabl~ 1 

I i I 
I I I 
I Required by 1 

!-- - - r - - - - - - - L - - --
1 37 40 Option I 

j_ • I 

I 

I 
I 

i I 
I I· 
I I I I 
, I I I 

Optional buffer for Comm-Stor III .Forms a I --:-- -!- -:---i-- -:---:- --:-~ 
- - _J_ - - .._ - _..J. - - - - - -I- - --!-- --.,!- ---

! • Terminal and Modem buffering 1 1 1 
I I l I I 
i I i ! 
I I ! i i I 

l I I I ! : 

i I I I ! I 
I I I I I 1 
I I I I I I 
I I I I 1 i 

l ~ l 1 I l 
1-c 1K RAH standard..,1----oPTIONAL RAM EXPANSION~l----oPTIONAL RAM EXPANSION---1...,._oPTIONAL RAM EXPANSION-I 

on Comm-Stor II 

,_....., ___ 5K RAM standard on Comm-Stor III -----1-.--oPTIONAL RAM EXPANSION-i----oPTIONAL RAM EXPANSION-I 

• Terminal and Modem buffering will reduce the amount of RAM available for the Forms Options 
Terminal and/or modem buffering is assigned starting with the highest Bank and working down. The 
combined maximum is 4K which may be divided between the terminal and modem in any combination of 
1K increments. 

**If additional RAM is available, the RESTORE command will automatically use BANKS 2, 3 and 4. It 
will also use BANK 5 if BANK 5 is not assigned as the modem buffer area. 
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TROUBLE SHOOTING AND USER DIAGNOSTIC GUIDE 

If operational difficulties are ex­
perienced with a Comm-Stor unit, peripher­
al devices such as a terminal, modem, and 
printer should be checked with respect to 
the area of difficulty. Also, a check of 
Comm-Stor' s Configuration program parame­
ters should be made and changed if re­
quired. The parameters should then be re­
checked after the unit has been off for 
several hours. 
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If difficulties are encountered dur­
ing data transfer to or from a diskette, 
other diskettes should be tried and a 
check should be made of diskette handling 
procedures (refer to Chapter 9). 

1. USER DIAGNOSTIC DESCRIPTION 

An effective Comm-St or system diag­
nostic is available from Sykes. The User 
Diagnostic (Sykes part number 1030A6198, 
Rev. D) consists of a special diagnostic 
program diskette and a 3-port EIA con­
nector plug. The test program is auto­
matically loaded from the diskette into 
Comm-Stor' s memory when the test is per­
formed. In the first half of the test in­
terval, tests are performed on Comm-Star's 
memory, Disk Drive, and other internal 
system devices. 

In the second half of the test, the 
3-port EIA connector plug is installed on 
the back of Comm-Stor. Comm-Stor can then 
test its own terminal , modem and printer 
ports. 

All test indications are displayed on 
the front panel LEDS, allowing the tests 
to operate independent of the terminal. 
(Note: The User Diagnostic will not run 
on Comm-Stor IV systems.) 

2. USER DIAGNOSTIC TESTS 

Test A - LED/Switch Test 
Test B - Internal Tests: 

Memory, Disk Read/Write 
Test c - Terminal and Modem Port 

Tests 
Test D - Terminal Current Loop Test 
Test E - Printer Port Test 
Test M - RAM Memory Test Run 
Test v - Drive/Disk Verify with 

Test terminal 
Test CM - CMOS/Volatility 

Test 

3. BASIC TROUBLE SHOOTING PROCEDURE 

To simplify troubleshooting, begin 
all troubleshooting procedures by loading 
or attempting to load the User Diagnostic 
diskette (section 4 below). 
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Because of the complicated intercon­
nection of Comm-Stor circuitry, it is rec­
ommended that a spare set of modules be 
used to swap/verify the operation of ques­
tionable areas as described in the User 
Diagnostic Procedure. 

If tne unit is completely dead, or 
will not load and execute the User Diag­
nostic Program, refer to Checklist #1 
(page 8-14). 

If the unit passes all of the tests 
in the User Diagnostic Procedure but other 
difficulties are still experienced, refer 
to Checklist #2 - "Other Types of Diffi­
culties" (page 8-15). 

4. USER DIAGNOSTIC PROCEDURE 

If a Comm-Stor malfunction prevents 
reading of the User Diagnostic diskette, 
the READY light will blink. In certain 
cases when the incorrect test sequence is 
used or the switch settings are incorrect, 
the STATUS light will blink. 

The diagnostic test plug (8000 TEST 
PLUG, #1030A6193) has two switches, num­
bered "1" and "2", for simulating the per­
ipheral cabling. Below is a top-view dia­
gram of the test plug as mounted on the 
rear panel of Comm-Stor. 

2.) Power OFF the Comm-Ster unit. 

3.) Open the drive(1) door. 

4.) Power ON the Comm-Stor unit. 

5.) Load a Refresh diskette into the 
drive (1); depress the RESTART 
button. 

6.) Load the User Diagnostic diskette 
into the drive (1); depress the 
RESTART BUTTON. 

7.) LED Test: 

The following pattern/information is 
displayed immediately: 

a. All the LEDS are lighted (one 
second). 

b. BUSY (1) and READY (1) are light­
ed (one second). 

c. The revision level of the User 
Diagnostic program is displayed 
(one second). Table #8-1 gives 
the revision level equivalents 
for the display. Note that re­
vision level A is indicated by 
all LEDS off. 

d. Walking lights: each LED is lit 
independently and in sequence 
(one second each). 

e. Refer to Table #8-2 for failure 
interpretation. 

8.) Switch Tests: 

Note that the switch values are in­
clusively-ORed and the result then 

FIGURE #8-1 displayed. 

A. Test A - LED/Binary Mode and Baud 
Rate Switch Tests 

1.) Set all Baud Rate switches on the 
Comm-Ster unit to zero and Binary 
Mode switch to EXIT. 
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a. At this time, the LED lights 
should be off (not lit). 

b. When the Binary Mode switch is 
moved to ENTER, the STATUS light 
should be lit; when set to EXIT, 
it should be off (not lit). 



BAUD 
SWITCH 
SETTING 

STATUS 

0 OFF 
1 OFF 
2 OFF 
3 OFF 
4 OFF 
5 OFF 
6 OFF 
7 OFF 
8 ON 
9 ON 
- ON 
- ON 
- ON 
- ON 
- ON 
- ON 

TEST FAILURE 

LED TEST 

Baud Switch 

Binary Switch 

LED DISPLAY - TEST A 

LED DISPLAY 

CARRIER BUSY( 1) READY( 1) 

OFF OFF OFF 
OFF OFF ON 
OFF ON OFF 
OFF ON ON 
ON OFF OFF 
ON OFF ON 
ON ON OFF 
ON ON ON 
OFF OFF OFF 
OFF OFF ON 
OFF ON OFF 
OFF ON ON 
ON OFF OFF 
ON OFF ON 
ON ON OFF 
ON ON ON 

TABLE #8-1 

FAILURE INTERPRETATION 

PROBABLE CAUSES 

Defective LED 
Defective EIA board (LED driver circuit). 

Defective BCD switch on MP-RAM board. 

Comm-St or 
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PROGRAM 
REVISION 
LEVEL 

A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

Defective MP-RAM board (BCD switch multiplexer). 

Defective "ENTER/EXIT" switch on I/O panel. 
Defective EIA board. 

TABLE #8-2 
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c. Move the PRINTER baud switch, if 
equipped, through its settings of 
zero to nine (be sure that the 
other baud switches are set to 
zero) . Examine the LEDs at each 
setting and compare the values 
displayed with Table #8-1 (each 
baud switch value should generate 
a corresponding LED display). 
Return PRINTER switch to zero and 
follow the same procedure for the 
TERM and MODEM baud switches. 

d. Refer to Table #8-2 for failure 
interpretation. 

B. Test B - Internal Tests: Memory/Disk 

1.) Power OFF the Comm-Stor unit. 

2.) Open the drive(1) door. 

3.) Remove the diagnostic test plug or 
any cables from the rear panel. 

4.) Power ON the Comm-Stor unit. 

5.) Load a Refresh diskette into the 
drive(1); depress the RESTART but­
ton. 

6.) Load the User Diagnostic diskette 
into the drive(1); depress the RE­
START button. 

7,) The program will immediately perform 
the visual LED test; the operator may 
perform the remaining Switch Test of 
Test A, or go directly to step 8 be­
low. 

8.) Set the MODEM switch in accordance 
with the system's configuration; re­
fer to Table #8-3. 

9.) Open and close the drive (1) door. 
The program will begin to execute 
Test B. 

* Comm-Stor will currently only test the 
initial 4K of the expanded RAM. 

** Comm-Stor II and Comm-Stor III systems 
must always specify YES in this column. 
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10.) Wait for Test B to be completed: all 
the LED lights wiil blink in unison. 

11.) Dual Drive 8200 System only: Upon 
completion of the Disk Test for drive 
1, the READY (1) and BUSY (1) lights 
are blinked in unison. Remove the 
User Diagnostic diskette from the up­
per drive (1); insert it into the 
lower drive (2) and close the drive 
door. All LED lights will blink in 
unison. 

12.) The test results are now available by 
opening and closing the drive (1) 
door (or drive (2) door in a dual 
drive system). The first set of re­
sults displayed in the LED lights 
corresponds with Table #8-4. When 
the door is opened and closed a sec­
ond time, the LED light display cor­
responds with Table #8-5. Repeat the 
open-and-close door procedure to ob­
tain the results of Tables #8-6, 8-7 
anq 8-8. Finally, open and close the 
door to complete the display of the 
test results. All the LED lights 
will blink in unison. 

If at any time no further fault con­
ditions exist for displaying, the test 
will terminate with all the LED lights 
blinking in unison. A fault table will be 
by-passed by the program if it contains no 
reportable results. 

OPTIONS' SPECIFICATION 

MODEM 
Extended Expanded Switch 
User Table RAM Option* Forms** Setting 

- - - 0 
- - YES 1 
- YES YES 2 
- YES - 3 

YES - - 4 
YES - YES 5 
YES YES YES 6 
YES YES - 1 

If one or more options are installed, 
set the switch accordingly. 

TABLE #8-3 



RAM FAULTS 

Light Interpretation Probable Cause 

READY RAM Bank 0 MP-RAM board -
Main Memory I Cs: Al, B 1 , C 1 , 

D1,A3,B3,C3,D3 

BUSY RAM Bank 1 MP-RAM board -
Forms Memory !Cs: A2,B2,C2, 

D2,A4,B4,C4,D4 

CARRIER RAM Banks 2,3, Expanded RAM 
or 4, or 5 board 

STATUS 

NOTE: If RAM faults are experienced in 
this test and the system has a terminal, 
perform Test M for more specific test 
results. 

TABLE #8-4 

CMOS-RAM FAULTS 

Light Interpretation Probable Cause 

READY RAM Bank 10 MP-RAM board -
Main Configura- ICs: E2,F3,K2, 
tion Memory L1 

BUSY RAM Bank 10 MP-RAM board -
Extended User ICs: A5,B5,K2, 
Table L1 

TABLE 18-5 

Light 

READY 

Light 

READY 
or 

BUSY 

Comm-Stor 
SERVICE MANUAL 

ROM FAULTS 

Interpretation Probable Cause 

Main Firmware Defective ROM 
board 

TABLE 118-6 

DRIVE 1 FAULTS 

Interpretation Probable Cause 

Drive 1-Read Defective Disk 
Drive Assy. or 
Disk Drive Con­
trol board (check 
calibration) . De­
fective Disk Con­
troller board, 
defective cable. 
Bad User Diagnos­
tic diskette. 

CARRIER Drive 1-Write 
or 

(same as above) 

STATUS 

TABLE 18-7 
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DRIVE 2 FAULTS 

Light Interpretation Probable Cause 

READY Drive 1 - Read Defective Disk 
or Drive Assy. or 

BUSY Disk Drive Con-
trol board (check 
calibration) . De-
fective Disk Con-
troller board, 
defective cable. 
Bad User Diagnos-
tic diskette. 

CARRIER Drive 2 - Write (same as above) 
or 

STATUS 

Note: To further verify disk drive opera­
tion, refer to Test V (page 8-12). 

TABLE 18-8 

C. Test C - Terminal & Modem Ports Test 

1.) Power OFF the Comm-Stor unit. 

2.) Open the drive (1) door. 

3.) Mount the diagnostic test plug on the 
I/O Interface panel. Set switch 1 up 
(EIA) and switch 2 down (TERM) . 

4.) Power ON the Comm-Stor unit. 

5.) Load a Refresh diskette into the 
drive (1); depress the RESTART but­
ton. 

6.) Load the User Diagnostic diskette in­
to the drive(1); depress the RESTART 
button. 

7.) The program will immediately perform 
the visual LED test; the operator may 
perform the remaining Switch Test of 
Test A, or else go directly to step 8 
below. 
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8.) Set the TERM and MODEM baud switches; 
refer to Tables #8-9 and #8-10. Set 
the PRINTER switch to zero (if the 
option is installed). 

9.) Open and close the drive (1) door. 
The program will begin to execute 
Test C. (If Test D is being per­
formed, it will now be executed.) 

10.) Wait for the test to be completed; 
all LED lights will blink in uni­
son. 

11.) The test results are now available by 
opening and closing the drive (1) 
door. The first set of results dis­
played in the LED lights corresponds 
with Table #8-11. When the door is 
opened and closed a second time, the 
LED light display corresponds with 
Table #8-12. Repeat the open-and­
close door procedure to obtain the 
results of Tables #8-13 and #8-14. 
Finally open and close the door to 
end the display of the test results. 
All the LED lights will blink in 
unison. 

If at any point no further fault con­
ditions exist for displaying, the test 
will be terminated with all the LED lights 
blinking in unison. A fault table will be 
by-passed by the program if it contains no 
reportable results. 

If all recommended probable causes 
have been checked and the problem is still 
not isolated, replace the I/O Panel Assem­
bly. 



BAUD RATE SPECIFICATION 

DESIRED BAUD RATE TERM SWITCH SETTING 

110 1 
134 2 
150 3 
300 4 

1200 5 
2400 6 
4800 7 
7200 8 
9600 9 

This table specifies both the terminal and 
modem port baud rates. If the rates are 
different, run the test twice (once at 
each baud rate) . 

TABLE 18-9 

CHARACTER STRUCTURE SPECIFICATION 

DESIRED CHARACTER MODEM SWITCH 
STRUCTURE SETTING 

7 bits + even parity 0 
7 bits + odd parity 1 
7 bits without parity 2 
8 bits + even parity 3 
8 bits + odd parity 4 
8 bits without parity 5 

TABLE 18-10 
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TERMINAL RECEIVE/TRANSMIT FAULTS 

LIGHT INTERPRETATION PROBABLE CAUSES 

READY/ Terminal cannot Defective EIA 
BUSY receive and/or board - !Cs: 

transmit char- B2,E3,L2,K2,E2, 
acters properly. E4 

CARRIER 1 • false indi- Defective EIA 
cation of board - !Gs: 
parity er- E3,E2,E4 
ror. 

2. terminal 
port cannot 
send Break. 

3. terminal 
port does 
not respond 
to a Break. 

STATUS (not used) 

TABLE 18-11 

TERMINAL EIA CONTROL FAULTS 

LIGHT INTERPRETATION PROBABLE CAUSES 

Any Terminal port Defective EIA 
light control faulty. board - !Cs: F4, 

H4,J3,H2,K3,L2, 
K4,K2,E4,E3 

TABLE #8-12 
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MODEM RECEIVE/TRANSMIT FAULTS 

LIGHT INTERPRETATION PROBABLE CAUSE 

READY Modem cannot re- Defective EIA 
or .cei ve or trans- board - ICs: 

BUSY mit character B2,B3,K1,L4,D2, 
properly. C4 

CARRIER 1. false in di- Defective EIA 
cation of board - !Cs: 
parity er- B3,D2,C4 
ror. 

2. modem port 
cannot send 
a Break •. 

3. modem port 
does not re-
spond to a 
Break. 

STATUS When Comm-Stor Defective ElA 
is configured board - !Cs: 
for direct F2,F3,F1,H3 
path transmis-
sion, serial 
data from the 
modem through 
Comm-Stor to 
the terminal 
will be 
faulty. 

TABLE #8-13 

MODEM PORT CONTROL FAULTS 

LIGHT INTERPRETATION PROBABLE CAUSE 

Any Modem port con- Defective EIA 
light trol faulty. board - !Cs: F4, 

H4,J1 ,F2,L2,K1, 
K2,L4,K4,D2,C4 

TABLE #8-14 
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D. Test D - Terminal Port/Current Loop 
Test 

1.) Power OFF the CQmm-Stor unit. 

2.) Open the drive (1) door. 

3.) Mount the diagnostic test plug on the 
I/O Interface panel and set switches 
1 and 2 both down (CL and TERM). 

4.) Follow the procedure in Test C, steps 
4 through 11. 

Note: The Current Loop Test will not run 
above 2400 baud. 

E. Test E - Printer Port Test 

1 • ) Power OFF the Comm-Stor unit. 

2.) Open the drive (1) door. 

3.) tt>unt the diagnostic test plug on the 
I/O Interface panel and set switches 
1 and 2 both up (EIA and PRINTER). 

4.) Power ON the Comm-Stor unit. 

5.) Load a Refresh diskette into the 
drive (1); depress the RESTART but­
ton. 

6.) Insert the User Diagnostic diskette 
into the drive (1) door; depress the 
RESTART button. 

7.) The program will immediately perform 
the visual LED test; the operator may 
perform the remaining Switch Test of 
Test A, or else go directly to step 8 
below. 

8.) Set the TERM and MODEM switches; re­
fer to Tables #8-9 and #8-10. Set 
the PRINTER switch to one. 

9.) Open and close the drive (1) door. 
The program will execute Test E. 

10.) Wait for Test E to be completed; all 
LED lights will blink in unison. 



11.) The test results are now available by 
opening and closing the drive (1) 
door. The first set of results, dis­
played in the LED lights, correspond 
with Table 118-15. When the door is 
opened and closed a second time, the 
LED light display corresponds with 
Table 1/8-16. Finally, open and close 
the door to end the display of the 
test results. All the LED lights 
will blink in unison. 

If at any point no further fault con­
ditions exist for displaying, the test 
will be terminated with all the LED lights 
blinking in unison. A fault table will be 
by-passed by the program if it contains no 
reportable results. 

If all recommended probable causes 
have been checked and the problem is still 
not isolated, replace the I/O Panel Assem­
bly. 

PRINTER RECEIVE/TRANSMIT FAULTS 

LIGHT INTERPRETATION PROBABLE CAUSE 

READY/ Printer port can- Printer Board 
BUSY not transmit 

character prop- ICs: K2, 
erly. M1 ,M2,P4, 

L4,N4 

CARRIER Printer port may Printer Board 
not be able to 
send a Break 
(i.e., long ICs: M1, 
space) to the L4,N4 
printer. 

STATUS The STATUS light 
is not used. 

TABLE 18-15 

LIGHT 

Any 
light 
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PRINTER EIA CONTROL FAULTS 

INTERPRETATION PROBABLE CAUSE 

The printer Printer Board 
port is faulty. 

ICs: K1, 
K2,K3,K4, 
L2,L3,L4, 
M1 ,M2,M3, 
M4,N2,N3, ~ .. 

N4 ,P3 ,P4 

TABLE 18-16 

5. TERMINAL SUPPORTED TESTS 

A. Test M - Special Memory Test 

The purpose of this test is to pro­
vide qualified service personnel with a 
detailed analysis of the problem area in 
RAM memory (refer to Table 118-17) . This 
test need only be run if a RAM failure 
existed during Test B in Table 1/8-4 or 
18-5. 

Procedure 

1.) Connect a terminal to Comm-Stor's 
terminal port and set the terminal 
baud rate switch for the appropriate 
baud rate. 

2.) Power ON the Comm-Stor unit. 

3,) Insert the User Diagnostic diskette 
into drive ( 1 ) and close the drive 
door. 
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4.) Depress the RESTART button. Comm­
Stor will automatically perform the 
LED test. 

5.) Type the letter "M" on the terminal. 
After a slight delay, the letter M 
will be echoed back to the terminal 
and the following statement will be 
displayed: 

FORMS 

At this point, the user should type 
"Y" if the Forms option is installed; 
type an "N" if it is not. For Comm­
Stor II and Comm-Stor III systems, 
the user must always type Y. 

6.) The system will respond by printing 
the following message at the termi­
nal: 

EXP RAM 

Respond with "Y" if the optional 4K 
RAM board is installed or "N" if it 
is not. The memory test will now 
execute beginning at Bank 00. 

Test Results 

1.) The following table will be displayed 
at the terminal: 

GLOBAL W/R TEST 

BANK LOC WRITE READ 

xx xx xx xx 
xx xx xx xx 

Where: BANK = hexadecimal RAM 
Bank number 

LOC = hexadecimal memory 
address 

WRITE = a 1 or a 0, indi-
eating the logic 
level of each data 
bit written into 
RAM. 

READ = a 1 or a O, indi-
eating the logic 
level of each data 
bit read from RAM. 
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The Global W/R test writes a 
unique value (an ascending number) 
into each memory location. After the 
entire memory is writ ten into, each 
location is read and compared to the 
expected value. This test will 
detect addressing faults in both the 
address logic and in the memory chips 
themselves. Only the first error in 
each bank is reported. 

2.) After completing the above test, 
Comm-Stor will print GLOB PAT and 
begin execution. This test writes a 
unique pattern into memory. After 
the entire memory is written into, it 
is read back and a comparison is 
made. The test is repeated 7 times 
with a different pattern each time. 
All errors are stored in a table and 
printed at the end of the test. This 
test will detect pattern sensitivity 
and addressing faults. 

3.) After completing the Global Pattern 
Test, Comm-Star will respond with the 
following message: 

TYPE KEY 

Striking any key will cause the sys­
tem to perform the final test, W/R 
ALL V. 

This performs a write/read test at 
each location, writing and reading 
four different hexadecimal values in 
the following sequence: 

a. Write the value. 
b. Read the location (up to 6 at­

tempts) until the correct val­
ue is read. 

c. If the correct value cannot be 
read, go back and write it again. 

d. If it still cannot be read (6 at­
tempts), repeat the cycle up to 
6 times until the correct value 
is read. 
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USER DIAGNOSTIC MEMORY TEST 

ADDRESS IC LOCATION 
BANK RANGE FUNCTION PCB 0 1 2 3 4 5 6 7 

00 0020 - 03FF STANDARD SYSTEM I MP-RAM A1 A3 B1 B3 C1 C3 D1 D3 

01 0400 - 07FF 1K FORMS I MP-RAM A2 A4 B2 B4 C2 C4 D2 D4 

I 02 0800 - OBFF 4K RAM 4K RAM/PRINTER A1 B1 C1 D1 E1 F1 H1 J1 
I 
I 

03 OCOO - OFFF 4K RAM 4K RAM/PRINTER A2 B2 C2 D2 E2 F2 H2 J2 

04 1000 - 13FF 4K RAM I 4K RAM/PRINTER A3 B3 C3 D3 E3 F3 H3 J3 
,, 

05 1400 - 17FF 4K RAM 4K RAM/PRINTER A4 B4 C4 D4 E4 F4 H4 J4 

10 4000 - 40FF STANDARD CMOS RAM MP-RAM F3 F3 F3 F3 E2 E2 E2 E2 
-

1. Test M performs read/write test on all memory addresses. Note that the test 
program is loaded and executed in Bank 00. If Forms and EXP RAM questions are 
a?swered No, then Banks 01-05 are not tested. 

2. Should an error occur, the following information will be displayed: the bank 
number, the first address which failed within that bank, the value written, and 
the value read. The bits within these values are organized as follows: 7654. 
3210. Note that bit 7 is the MSB. 

I 
I 

3. The first 4K of RAM may be tested only on the 16K RAM board. If a failure occurs, 
use the table above and change the device in Row 1 even if 2, 3, or 4 is indicated. 

TABLE #8-17 
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When an error is found (even 
disappears during retry), no more 
tions in that bank are tested. 
program advances to the next bank. 

A typical error display is: 

BANK LOC WRITE READ 

if it 
loca­

The 

02 0801 1100.0010 1100.0000 5 4 

The number ofJ 
write tries. 

The number of 
read tries 
after the last 
write. 

If the value cannot be· read after 6 
read-write cycles, an H (HARD ERROR) is 
displayed in place of the retry numbers. 

At the completion of this test it 
will loop to the beginning. 

B. Test V - Drive/Disk Verify Test 

Description 

This test provides qualified service 
personnel with a means of reading and ver­
ifying Track/ Sector ID' s and data CRC 
characters for every sector on the disk­
ette. 

The main purpose of this test is to 
check the Disk Drive and the Disk Drive 
electronics ability to read. If marginal 
problems exist, it is imperative that the 
test be run with several other diskettes 
or a known good diskette. 

This test can also be used to check 
and verify diskettes. After the Disk 
Drive and electronics have been verified 
by successfully reading known good disk­
ettes, the Verify Test can be used to 

Page 8- 12 

verify questionable diskettes. Marginal 
or bad sectors are indicated by a display 
which indicates the track number (00-76), 
the sector number (01-26) and an "S" which 
indicates a Search Error or "CC" which in­
dicates a CRC or data error. 

Procedure 

1.) Connect a terminal to Comm-Stor's 
terminal port and set the terminal 
baud rate switch for the appropriate 
baud rate. 

2.) Power ON the Comm-Stor unit. 

3.) Insert the User Diagnostic diskette 
into drive (1); close the door. 

4.) Depress the RESTART button. Comm­
Stor will automatically perform the 
LED test. 

5.) Type the letter "V" on the terminal. 
After a slight delay, the letter V 
will be echoed back to the terminal 
and the following statement will be 
displayed: 

INSERT IN 

At this point, the System's ability 
to read a diskette can be tested by 
inserting a known good scratch disk­
ette into Drive ( 1) or Drive (2). 
Conversly, marginal diskettes can be 
tested in known good systems using 
the same procedure. 

After the scratch diskette has been 
inserted, the following message will 
be displayed on the terminal: 

TRK 

Answer this prompting message with 
the decimal number of the track to be 
tested ( 0-76), or answer it with an 
upper case "A" which designates all 



tracks and sectors on the diskette. 

Type a Carriage Return; the following 
prompting statement will be displayed 
on the terminal: 

ID REVS (I.D. Revolutions) 

Answer this prompting message with a 
"C" . The "C" results in the same 
search retry sequence used by 
Comm-St or in normal operation (up to 
12 search retries). If marginal 
diskettes are being tested, a number 
1 through 9 can be entered to limit 
the number of search retries. 

Limiting the number of retries will 
greatly increase the probability of 
an error indication when the diskette 
or Disk Drive electronics are margin­
al. However, it should be noted that 
it is normal to have some search er­
rors when ID REVS equals 1 or 2. 

The test will begin automatically af­
ter a Carriage Return has been enter­
ed following the ID REVS number. 

The following table will be dis­
played: 

TRK 

RUN 1 
xx 

Test Results 

SEC TRK 
SEC 
RUN1 

= track number 
= sector number 
= test cycle 1 

YY ZZ If Read errors occur, 
see below. 

Read errors are indicated in the 
above table by the track (XX) and sector 
(YY) numbers where the error occurred. 
The third column (ZZ) describes the type 
of error: S = "search" or "diskette" type 
I.D. error; CC = "CRC" or "Bad Read" type 
data error. 
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The beginning of each read cycle is 
indicated by the display RUN1, RUN2, RUN3, 
etc. 

The test will run continuously until 
interrupted. Striking the space bar on 
the terminal stops the test and brings the 
program back to the TRK message. Striking 
the character "I" brings the program back 
to the INSERT IN message. 

C. Test CM - CMOS Volatility Test 

The CMOS Volatility Test will confirm 
the following: 

1. 

2. 

The ability of CMOS memory devices to 
be addressed and read. 
The ability of CMOS memory and asso­
ciated devices to retain information 
when main power is disconnected. 

The purpose of this test is to pro­
vide qualified service personnel with in­
formation pertaining to Comm-Stor's abili­
ty to retain all configurable parameters. 
This test should be run if the unit fails 
to configure properly or loses parameters 
after refresh. 

Test Description 

The test program will: 

1.) Read the previous CMOS page 0 (and 
if equipped) into RAM memory from 
the disk. 

2.) Compare this image with the contents 
of page O (and 1 if equipped) begin­
ning at location 4000. 

3.) Report if the comparison was "Good" 
or "Bad" for page 0 (and 1 if equip­
ped). 

4.) Write the contents of both CMOS pages 
out to the disk. 
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Procedure 

1.) Connect a terminal to Comm-Stor's 
terminal port and set the terminal 
baud rate switch for the appropri­
ate rate. 

2.) Power ON the Comm-Stor unit. 

3.) Insert the User Diagnostic diskette 
into drive (1); close the drive door. 

4.) Depress the RESTART button. Comm-Stor 
will automatically perform the LED 
test. 

5.) Type the letter "C" on the terminal. 
After a slight delay, the letter C 
will be echoed back to the terminal 
and the following statement will be 
displayed: 

EXT TABLE? 

Type "Y" if the system contains the 
Extended User CMOS RAM option or "N" 
if it does not. 

Test Results 

1.) The test will now execute and print 
the following information: 

2.) 

3.) 

4.) 

PAGE 0 
EXT TABLE 

(GOOD) or (BAD) 
(GOOD) or (BAD) 

The test results should be ignored 
the first time the test is run. This 
enables the system to write the con­
tents of CMOS memory onto the disk. 

When the question "EXT TABLE?" is 
asked again, the results will now be 
valid. 

Two test sequences are possible: 

Sequence 1: Run the test. 
Turn power OFF, wait 5 
seconds, restore power. 
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6. 

Repeat the test immedi­
ately. 

Sequence will confirm the following 
hardware components: 

a. The CMOS chips in their power 
down mode. 

b. The CMOS support chips. 
c. The on-board filter capacitor 

(which acts as a short term power 
source for the CMOS system). 

Sequence 2: Run the test. 
Turn power OFF. 
Wait until the next 
day to repeat the 
test. 

Sequence 2 will confirm the previous 
hardware as well as the operation of 
the battery on the mother board. 

The CMOS test will not alter CMOS 
memory. 

CHECKLIST 11 - USER DIAGNOSTIC PRO­
GRAM DOESN'T RUN 

A. Unit Completely Dead - cooling fan 
not spinning, drive motor not spinning, no 
illumination of power switch, no front 
panel LED illumination. 

1.) On Comm-Stor units, reset the circuit 
breaker by pushing the orange button 
on the back panel. On Comm-Stor II 
and Comm-Stor III units, the circuit 
breaker is reset by pushing the power 
switch/circuit breaker button on the 
back panel. 

2.) Check the power outlet for 115 VAC. 

3.) Remove the top cover (see page 3-1) . 
Check the power harness connectors to 
make sure they are mated together 
properly and there are no loose 
wires. 



4.) Check the AC power connections at the 
power supply (red and gray wires). 

5. ) With the unit unplugged, check the 
continuity of the power switch, the 
circuit breaker, and the harnessing. 

B. No Power Indication - no illl.Jllination 
of power switch no ill1.J11ination of LEDS 
when system powered on or restarted. 

1.) Cheek DC power supply voltages at 
base card edge connectors: 

+5.0 VDC ± @ pins 5,6 
+24.0 VDC ± @ pins 7,8 
+12.0 VDC ± @ pins 99' 100 
-12.0 VDC ± @ pins 97,98 
Ground @ pins 1,2, 66 

If one or more of the DC voltages are 
not present at the base card edge 
connector, refer to Chapter 9 for 
power supply adjustment procedure. 

2.) If one or more of the power supply 
voltages are low, the power supply 
may be defective; or a defective com­
ponent on one of the circuit boards 
could be loading down a particular 
voltage. Swap/verify the power sup­
ply. Swap/verify the circuit boards 
one at a time. 

C. No one-second illumination of LEDS 
when system restarted. No Head Load Sol­
enoid activity when system restarted with 
Disk Inserted. 

1.) Check DC voltages (see previous sec­
tion B) at base card edge connector. 

2.) Check battery voltage 3.5 VDC MINI­
MUM. 

3.) Check battery connections. 

4.) Check front panel LED harness con­
nection at EIA board. 

Comm-St or 
SERVICE MANUAL 

5.) If all the DC voltages appear to be 
normal, follow the sequence below: 

a. 

b. 

Power-off, remove Disk Controller 
board, power-on. If LEDS come on, 
problem is in Disk Controller board 
or Disk Drive Assembly. Swap/verify 
these assemblies one at a time. 

Power-off, remove Printer option 
board if installed, power on. If 
LEDS come on, problem is in· Printer 
option board. 

c. Power-off, swap/verify MP-RAM board. 

d. Power-off, swap/verify ROM board, in­
cluding Patch PROM on MP-RAM board. 

e. 

D. 

Power-off, swap/verify base card. 

LEDS light for one second and go off, 
but User Diagnostic Program does not 
load off the diskette. ' 

1.) Check User Diagnostic diskette on 
another system. 

2.) Check for drive motor rotation. 

3.) Swap/verify drive ribbon wire cables. 

4.) Swap out the Disk Drive Assembly and 
restart the test. 

5.) Swap/verify the Disk Controller 
board. 

6.) Swap/verify the remaining circuit 
boards one at a time. 

7. CHECKLIST 12 - OTHER TYPES OF DIFFI­
CULTIES 

Note: This section only applies to units 
which have passed the User Diagnostic 
without failure. 
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A. System will not respond properly to 
certain keyboard commands. 

1.) Using a Configuration diskette, dis­
play all parameters and check for 
valid configuration responses. 
Change invalid parameters if neces­
sary and recheck. This can be done 
by "Refreshing" the unit. If over 
the course of time Configuration 
parameters change, check the battery 
voltage; if OK, replace MP-RAM board. 

2.) Swap/verify ROM board and Patch PROM 
(K1 on MP-RAM board). 

B. Unit does not respond with "Carriage 
Return", "Line Feed", "Asterisk" (*) 
when restarted. 

1.) Terminal baud rate not set the same 
as terminal. 

2.) Parity of terminal and Comm-Stor not 
set the same. 

3,) System not Refreshed after MP-RAM 
board removal/replacement. 

4.) Check Configuration parameters as de­
scribed above in section A. 

C. "Error-Diskette" Message 

1.) Probable worn or damaged diskette. 
Check system with other diskettes. 

2.) Check Disk Drive Assembly head-to­
track alignment. (Refer to Chapter 
9.) 

3. ) Swap/verify Disk Controller board. 

D. "Error - Bad Read" Message 

1.) Probable worn or damaged diskette. 
Check system with other diskettes. 

2.) Check head-to-track alignment of 
system that wrote data on the disk-
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ette and the system which is reading 
diskette. 

3,) Swap/verify Disk Controller board of 
system that wrote on diskette as well 
as system reading the diskette. 

4.) Check read/write compatibility. 

E. 

1.) 

2.) 

3.) 

4.) 

5.) 

Write (.E - file name) and then read 
(.D - file name) a diskette. If suc­
cessful, attempt reading the same 
diskette on another system. Check 
FDD Head/Track alignment. 

"Error-System" Message 

Caused by a User diskette with a bad 
directory. 

Swap/verify ROM board and Patch PROM. 

Swap/verify MP-RAM board. 

Swap/verify Disk Controller board. 

Swap/verify EIA board. 

F. Erroneous data transfer between 
Comm-Stor and peripheral terminal, 
modem or printer. 

1.) Check for proper baud rate adjustment 
of Comm-Stor and peripheral device. 

2.) Check for proper parity adjustment of 
Comm-Stor and terminal. 

3.) Swap/verify EIA board for terminal or 
modem data transfer problems. 

4.) Swap/verify Printer board for Printer 
option data transfer problems. 

5.) Swap/verify MP-RAM board if erroneous 
data transfer exists through all 1/0 
ports. 
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FDD MAINTENANCE PROCEDURES 

A. General 

Under normal circumstances preventa­
tive maintenance is not required on the FD 
700. If severely dirty environments are 
encountered, an occasional cleaning of the 
drive may be performed to assure continued 
reliable performance. 

If a drive malfunctions, it is recom­
mended that it be inspected and cleaned as 
described below. Visual inspection is the 
first step in any maintenance operation. 
Always look for corrosion, dirt, wear, 

INSPECTION AND MAINTENANCE PROCEDURES 

CLEANING 
UNIT OBSERVE PROCEDURE 

Read/Write Head Oxide build up and scratches Clean Read/Write Head 
ONLY IF NECESSARY 

Stepper Motor Inspect for nicks and burrs Clean off all dust, 
Shaft and Carriage dirt, and excess lubri-

cant 

Belt Frayed or weakened areas 

Mainframe Inspect for loose screws, Clean Main Frame 
connectors, switches, etc. 

Read/Write Head Check for proper alignment 

TABLE-#9-1 
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binds, and loose connections. Noticing 
these items may save downtime later. 

Inspection and maintenance operations 
are listed in Table /J9-1. During normal 
maintenance, perform only those operations 
listed on the chart. Details on adjust­
ments and service checks are found in the 
following section. Observe all safety 
procedures. 

Cleanliness cannot be overemphasized 
in maintenance of the FDD. Do not lubri­
cate the drive except as noted in the car­
riage assembly procedure. Oil will allow 
dust and dirt to accumulate. The read/ 
write head ,should be cleaned, but only 
when signs of oxide build-up are present. 

B. Inspect and Clean Read/Write/Erase 
Head (Figure 14-2) 

1.) Remove AC power and let the motor 
come to a stop. 

2.) Remove the top cover (page 3-1). 

Note: Use a suitably bright and direc­
tional light during the following steps. 

3.) Inspect head as follows (carriage 
must be fully retracted to Track 00): 

CAUTION: DO NOT SMOKE WHILE INSPECTING. 
USE EXTREME CARE NOT TO DAMAGE THE HEAD. 

4.) Inspect face of head for reddish­
brown oxide deposits. Clean head 
only if deposits exist (see Step 5). 

5.) Clean heads (only if required) as 
follows: 

CAUTION: DO NOT SMOKE WHILE CLEANING. DO 
NOT TOUCH THE HEAD FACE WITH FINGERS. DO 
NOT LEAVE RESIDUE OR LINT ON THE HEAD 
FACE. TRAPPED RESIDUAL PARTICLES CAN 
RE-SULT IN IRREVERSIBLE DAMAGE TO THE HEAD 
AND/OR A SCORED DISKETTE. 

a. If oxide deposits are found, use rec­
ommended brand/type lint-free cloth to 
lightly drybuff head face. Cleaning 
is completed when deposits are re­
moved. 
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b. Dampen (do not soak) gauze with head 
cleaning solution and wipe head face 
if oxide deposits were not removed in 
Step a. Use dry gauze to lightly buff 
head face if deposits are not removed. 

c. Install a new head carriage assembly 
if oxide deposits still exist. 

2. FLOPPY DISK DRIVE ALIGNMENT PACKAGE 
OPTION 

The FDD Alignment Package Options, 
Sykes part numbers 1030A6294 (Comm-Star), 
1030A5177 (Comm-Star II/III) and 1030A5181 
(Comm-Stor IV), consist of a CE Alignment 
Diskette ( 10 30A3261) , Drive Alignment 
Patch Prom ( 1030A6305 Comm-Stor, 1030A-
6399 Comm-Stor lI/III and 1030A6398 Comm­
Stor IV) and Alignment Procedures (9991A-
0064). This option allows for precise ad­
justment of three critical drive parame­
ters. 

1. 
2. 
3. 

A. 

Head/Track Alignment 
Track 00/76 Switch Adjustment 
Index/Sector Adjustment 

System Preparation 

1.) Remove the screw which holds the 
front panel to the chassis. 

2.) From the bottom of the chassis, re­
move the six phillips head screws 
which hold the FDD assembly to the 
chassis. 

3.) Without disconnecting the FDD cables, 
rotate the FDD on its side so the 
bottom and top of the FDD are acces­
sible. 

4.) On Comm-Star, remove the MP-RAM Cir­
cuit board. Carefully remove the 
Patch Prom located at position K1 on 
the MP-RAM board and insert the Drive 
Alignment Patch Prom ( 1030A6305) in 
its place. Be careful not to bend 



any pins when inserting the PROM and 
make certain that the PROM is in the 
same direction as the socket key in­
dicates. 

5.) On Comm-Stor 11,III and IV remove the 
ROM II board. Carefully remove the 
Patch Prom from location K1 on the 
ROM II board and insert the Drive 
Alignment Patch Prom ( 1030A6399 for 
Comm-Stor II/III, or 1030A6398 for 
Comm-Stor IV) in its place. Be care­
ful not to bend over any pins when 
inserting the Prom and be certain 
that the Prom is in the same direc­
tion as the socket key indicates. 

6.) Connect a standard terminal to the 
terminal port . 

B. Alignment Procedure 

The following steps must be followed 
in sequence. 

Head/Track Alignment and Track 00/76 
Switch Adjustment 

NOTE: The service terminals on the drive 
board must be jumpered together to align 
the drive. 

1.) Slightly loosen the three stepper 
motor clamp screws. 

2.) Rotate the Stepper Motor housing so 
that the wires are positioned at the 
bottom of the motor. 

3.) Manually move the carriage assembly 
out until it makes contact with the 
stop collar. 

4.) Connect a True R.M.S.A.C. Voltmeter 
or an Oscilloscope to TP1 on the 
Drive Control Circuit board. 

5.) Power up the system. The four front 
panel LEDS should come on for one 
second and then go off. 

6.) Load the CE Alignment diskette. The 
alignment diskette should be at room 
temperature for at least twenty min­
utes before alignment. 
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7.) Load the head by jumpering the black 
wire on the head load solenoid to 
ground. 

8.) While observing the AC voltage at 
TP1, turn the stepper motor housing 
clockwise (from motor end) until no 
signal is seen. Turn the housing 
counterclockwise (in) until a maximum 
signal is observed at Track 00. 

9.) Type a 1 on the terminal for Drive 
calibration or a 2 for Drive 2 cali­
bration. The Carriage Assembly 
should immediately move in. 

10.) Again, while observing the AC voltage 
at TP1, very carefully peak the sig­
nal by slowly rotating the stepper 
motor housing. 

Tighten the 
screws while 
certain the 
change. 

three stepper 
observing TP 1. 
amplitude does 

motor 
Make 
not 

NOTE: Do not power down the system until 
instructed to do so. 

11.) While observing the voltage at TP1, 
press down slightly on the head load 
arm. The amplitude at TP1 should not 
change by more than 10%. If it does, 
the media is flying. This condition 
can cause Read/Write errors and must 
be corrected. 

a. Check the head load bail adjust­
ment (see service manual) and 
correct if necessary. 

b. Inspect the pad and replace if 
worn beyond the point where the 
bail adjustment cannot be made 
correctly. 

c. Inspect the pad for any ridges 
or excessive oxide build-up. If 
necessary, use a fine emery cloth 
and gently rub the surface of the 
pad to insure a flat surface. 

d. Repeat procedure in step 11. 

12.) Remove the head load jumper. 
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13.) Remove the CE Alignment diskette and 
load a scratch diskette. At this 
point, the head should automatically 
move to Track 02. 

14.) The Track 00 switch will be adjusted 
at this time. Slightly loosen two 
mounting screws for the Track 00 
switch. 

15.) Connect an oscilloscope or voltmeter 
to TP 5 to determine the logic level 
of the Track 00 switch. 

16.) Slide the switch inward to the car­
riage assembly and then back it out 
until the contacts just open. This 
transition will be indicated by a 
change in the logic level at TP 5 
from a high to a low. 

17.) Check the logic levels at TP 5 by 
performing the following sequence. 
It will be necessary to type an "O" 
for a STEP-OUT command and an I for a 
STEP-IN command. Refer to the table 
below to test the switch. 

TRACK COMMAND LEVEL AT TP 5 

Initial - 02 Low 
- 01 Step-Out High 
- 00 Step-Out High 
- 01 Step-In High 
- 02 Step-In Low 
- 03 Step-In Low 

TABLE 19-2 

18.) If the pattern in Step 17 is not ob­
served, repeat Step 16 until the pat­
tern is the same. 

19.) Type an asterisk on the terminal (*). 
This should cause the head to move to 
Track 76. While observing carriage 
movement, type several I's and note 
the number of times the carriage 
steps in. The carriage should step 
in one track but not more than two 
tracks. If necessary, adjust the 
Track 76 switch by slightly loosen­
ing the two mounting screws and mov-
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ing it in the appropriate direction. 
Adjustment of this switch should lim­
it carriage movement inward beyond 
Track 76. 

20.) Remove jumper across service termi­
nals on drive board. 

Index/Sector Adiustment 

Note: Refer to FIGURE #9-1 to verify 
proper waveforms throughout the procedure. 

1.) With power off, manually position the 
Carriage Assembly off Track 00. 

2.) Remove any diskettes from the carrier 
and power up the unit. All four 
front panel LEDS should come on for 
one second and go off. 

3.) Insert the CE alignment diskette. 

4.) Load the head by jumpering the black 
wire on the head load solenoid to 
ground. 

5.) Connect channel A to TP4 and trigger 
positive. 

6.) Connect channel B to TP1 (data). 

7,) Adjust trigger to obtain waveform. 

8.) Adjust index sensor to cause data to 
be coincident with leading edge of 
Index pulse (.±5 us). Sensor is ad­
justed by slightly loosening both 
screws and moving sensor from the 
bottom with a screwdriver blade. 

9.) Open and close the front door several 
times. Ensure that the adjustment 
made in Step 8 above repeats within ± 
25 us. 

Procedures for the Remaining FDD Adiust­
ments 

This section will describe the re­
maining less frequent and less critical 
adjustments. 
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Head Load Actuator Physical Adjustment 

1.) With unit powered off, manually po­
sition carriage at Track 00 and power 
on the unit. The carriage should 
lock in at Track 00. 

2.) Adjust the armature to pole clearance 
of the solenoid using a .035 inch di­
ameter drill (165 drill). 

3,) Energize solenoid coil either using 
tester or manually grounding pin 15 
on connector J2. 

4.) Loosen bail screw on Head Load Bail. 

5.) Using a .02 inch feeler gauge adjust 
bail so that Head Load Arm just 
touches the gauge. Tighten screw un­
til just snug. Insure that the load 
arm is over bail when carriage is at 
Track 00. 

6. ) Step carriage to Track 76 and check 
that arm still just touches the 
gauge. (This will result in the cor­
rect Head Load Bail to Head Load Arm 
clearance.) Insure that load arm is 
over bail when carriage is at Track 
76. 

7,) Tighten Head Load Bail screw. 

Head Load and Settle TiJling 

1.) Connect oscilloscope Channel A to 
trigger negative on J2-15 or Head 
Load (Black .Qr. gray wire on sole­
noid). 

2.) Connect oscilloscope Channel B to TP1 
on the PWB. 

3.) Position head on Track 00 and load a 
scratch diskette. 

4.) Place unit on its side with the head 
load solenoid down. 

5.) Load the head. Data envelope should 
become stable at 90% amplitude 50 
milliseconds from leading edge of 
Head Load signal. 
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6.) With Head Load activated, open door 
and remove diskette. Head should not 
load. If this is not met, continue 
the procedure. 

7,) Bend the back stop on the solenoid 
slightly away from frame. Tighten 
screws. 

8.) Repeat Step 5. 

Diskette Carrier Adjustment 

1.) Insert the Diskette Carrier Alignment 
Gauge between bottom surface of car­
rier and left guide rail on main­
frame, 111 behind front door. 

2.) Remove left door stop arm by careful­
ly removing the E-ring from door stop 
pin and sliding it off. Loosen left 
door guide on main frame and adjust 
downward until carrier just squeezes 
the gauge. Tighten the door guide. 
Replace the door stop arm and E-ring. 

3.) Repeat steps 1 and 2 on right side. 

4.) Recheck both sides with the gauge and 
readjust if necessary. 

Stop Collar Adjustment 

1.) Step carriage to Track 00 (verify 
that Track 00 signal is active). 

2.) Loosen screw on Stop Collar. 

3.) Place the Stop Collar Alignment 
Gauge, .01 inch feeler gauge, between 
the stop and the back of the car­
riage. 

4.) Slide the stop forward against the 
carriage and tighten the stop screw. 
Remove the gauge. 

5,) Power-off the unit and move the car­
riage back against the stop. 

6.) Power-on and insure that the carriage 
moves forward (in) to provide the re­
quired clearance (see Step 3). Check 



the clearance with the gauge and re­
peat the alignment if necessary. 

3. CONTROLLER ADJUSTMENTS 

There are no controller adjustments. 

4. POWER SUPPLY 

The voltage 
within ±5% of the 
in Figure #9-2. 
full power supply 

adjustments should be 
nominal voltage as shown 
Refer to Chapter 5 for 
specifications. 

5. CLEANING THE COOLING FAN FILTER 

The Comm-Stor unit must not be oper­
ated without the filter as it provides 
protection against entry of air-borne dust 
and lint through the cooling fan. Routine 
cleaning of the filter is recommended as 
follows: every six months for a Comm-Stor 
unit operated in a "clean room" environ­
ment, or at three-month intervals if con­
ditions are less ideal. A clogged filter 
will result in possible overheating of the 
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unit. This may cause damage to the unit 
itself or any diskettes in the drive. 
Clean the filter as follows: 

1.) Turn the Comm-Stor power OFF. (Indi­
cator not illuminated). 

2.) Remove the two screws which fasten 
the filter cover. 

3.) Remove the filter cover and air fil­
ter. 

4.) Vacuum clean the frame to remove any 
dust dislodged by filter removal. 
Also, vacuum clean the fan to remove 
all dirt accumulated on the fan 
blades. lf possible, blow out the 
fan assembly from inside the unit 
with compressed air. 

5.) Wash the filter in a detergent solu­
tion; then rinse and let air dry. 

6.) Replace filter in reverse order. 

+5, ,:!:: 12 RETURN 

t2 + 12 VO LT ADJUST 

+12 VDC 

e +5 OVER CURRENT ADJUST 

+5 VDC 

6> +5 VOLT ADJUST 

-12 VDC 

; 

<D -12 VOLT ADJUST 

+24 VDC 

' 
(1) +24 VOLT ADJUST 

+24 RETURN 

FIGURE #9-2 
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CHAPTER 10 

DISK DRIVE SCHEMATIC DIAGRAMS 

Comm-St or 
SERVICE MANUAL 

This chapter contains detailed schematic diagrams which describe the performance of 
the FD 700 Disk Drive. 
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NOTE$ 
I. UNLE5S OTHERWISE. $PE.C.!F'll00 : 

ALL RE.515TOR VALUE$ PIRE. IN 0\-\t-\$ A.ND ARE. 5~ 1 1/4 'W/l\TT 
AU .. CA.l>P.C!TOR VALUE.$ ARE \N MtCROFPIR.AO& 

ALL DICO~'<> ARE IN41~3 

[]:::> INTEGRA\ED CIRC.Ul1" POWER D\STRIBUT\ON '. 

Gr.RD + l4 VF LINEAR GRD 

UI, Ur4, U15, Ul'i, U2.9 

U2) U3, uej U9, UIO, u11, U!", UI&, U20, 
u21, U'22, U2':., u2~. U2-'5, U26, U30,Ul7 

U4, U5, Ui2, Ul!i 1 Ull<., U27 

UG., IJ7 

3. CONNECTOR IDENTIFICATION ; 

DE.~IGNATION FUNC.TION 

JI CONTROLLER INTfC l/0 RT ANGLE HE.ADER.- 50 P05 

J {. SENSOR STE.PP ER 2 RT ANG.I.£ Wl>.FER'e> - 10 Po5 
HEAD RT ANGLE WA;F"r .. R G. PO& 

FIRM SECTOR OPTION RT ANGLE WAFER - 10 PO:::> 

DC POWER Pwe FIN6.ER5 - "'p~ 

INDICAlO~~WiTCH PANEL RT ANC.LE HEADER l(o P05 

IDENTIFICl>.TION: 

TP I - RE.0.D A.Ml>L\F!E:R 
T'? 2- ERA~E 

TP.!l-W~\TLlEVE.L 

5. PRIVE SELECT JUMF>ER 

JUMPER FR.OM/TO DR I 

';P4-l~DE.X 

TP5-0UT LIMIT 
TPG. - \NOE.l< PUL5E. 

Sa CONN J/p-12 To Jli.-2 OUT IN CUT IN 

SI CONN J"°-1?; To J(.·3 OUT 01.JT lN 

TP 7 - LllJllT .'JAPLlflE.R 

TP e, - Ll~Elt.1' Gilt> 
T P 9 - PEAi< ?CSITIOIJ PULSE 

* FOR U5E IN 7000 CA.RD CA<OE sv~TEM5 NO JUMPER REQUIRED 

~- QRIC.IN5 ANO DE!ITIN,.,TION5 OF INTER':>l-IEET Sl<;,NAL NETl,JORK5 l\R.E. SHOWN ADJACENT 
CORRESPONDING ~IC.."!AL CALLOUT AND REFER!> "TO Sl--!U.T NO ANO 2.0NE. 

Z e7 I,, FOUND IN :2.0NE B7 ON SHE.ET 2 

~REMOVE ltJTE.GRATE.D CIRCUIT UIS f"OR ALL DRIVES 1N A MULTIPLE SYSTEM Ell.CE.PT 

THE LAST DRIVE. IN THE CHAIN . 

J4 
+5V 41.+-+---+->10 -+5V 
-+5V 42 

+24VRET 

-+Z4VRET 

C5 C.<.o 
22Uf 0.!UF 
35V 250 V 

MYLAR 

?<1 LOW CURR.ENT/ 'ZT 

WRITE DAT"/ !!I ~--1-§~~:r::jj 
WRITE GJlffE/ 

ERAE.E G"'TE/ 
IN/ 31 <4----1--++-H-+--"i 
STEP I 2, <+--++4--1-+-++--"I 

... 

TP• 

-ROCKU"l1ill,NEWYOllK 
IM.TAT !IOI:. 

SCHEMATIC-DRIVE CONTROL 
FD 700/900 

10;,o 53258 6 
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·~ I 
I R!>l,100 
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+~5-+H 
T . 
' 

I " smmo ""' 
I 
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.. , 
'0~ 

J4 
------:- 3 INOE)l. 

SEC.TOR 
READ'f 

~ILE f'l':OT I 

11 INDEX./ 
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ROY 3/ 
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CHAPTER 11 

SYSTEM INTERCONNECTION DIAGRAMS & SCHEMATICS 

Comm-Stor 
SERVICE MANUAL 

This chapter contains reference diagrams showing power distribution, base card 
interconnections, and general information for the Comm-Stor system. It also contains 
schematics for the Comm-Ster Flexible Disk Controller. 
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MP-RAM Board S.!s!Lals 

Mnemonic Signal Paint 

CK 32 32. 125 KHZ Clock 
CK 1 1 MHZ Clock 
CK .25 4 MHZ Clock 
JRQI Terminal, Modem Interrupt 
IRQ2 Printer Interrupt 
IRQ3 Timer Interrupt 
NM! Non-Maskable Interrupt 
STROBE 13 Baud Rate Switch Enable 
MEMS/ Memory Strobe 
DS/ Data Strobe 
DOENB/ Data Out -Enable 
WR/ Write/Read 
RW/ Read/Write 
WE/ Write Enable 
CMOS/ CMOS Memory Strobe 
RAM~CK RAM Bank 0 Strobe 
RA MICK RAM Bank 1 Strobe 
DGI/ Term., Modem Device Group 

Decoder Enable 
DG2/ Printer Device Group 

Decoder Ennb-le 
DG3/ Disk Controller Device 

Group Decoder Enable 
PF!ELD/ PROM Enable 
ROMCK/ H0:\-1, PHOM Clock 

PROM/ROM Board S..!.&'!!!1ls 

Mnemonic 

ROMCK 
WR/ 
PFIELD/ 
X.1311 
XJ3l~ 

S~lPoinl 

PHOM/HOM Cloe.:!.: 
Write/Head 
PHOM Enabll' 
PROM Field Enablt• 
PHOM Field Enable 

Connection Point 

B-16 

B-14 
B-19 
B-18 
B-24 
B-50 
B-13 
B-23 
B-25 

B-28 
B-31 
B-89 
B-44 

B-5H 

B-fiO 

B .. 62 

B-26 
B-21 

Connection Point 

B-21 
B-2H 
B-26 

EIA Board Si als 

Mnemonic Signal Point Connection Point 

WR/ Write/Read B-28 
DS/ Data Strobe B-25 
DG/ Device Group Decoder Input J2-43 
DGl/ Terminal, Modem Device Group B-58, J2-20 

Decoder Input 
DG2/ Printer Device Group B-60, J2-42 

Decoder Input 
IRQ/ Interrupt Out (EIA) J2-l 
IRQ!/ Terminal, Modem Interrupt Signal J2-50, B-19 

IRQ2/ Printer Interrupt Signal J2-25, B-18 
STROBE 13 Baud Rate Switch Strobe B-13,J2-18 
POR Power On Reset (EIA) 
RESTART Restart J2-49, B-15 
CLOP Current Loop Operation J2-37 
BUSY2 Busy-Drive 2 J3-3 
RDY2 Ready-Drive 2 J3-8 
STATUS Status J3-6 
CARRIER Modem Carrier J3-10 
BUSY I Busy-Drive l J3-l 
RDYI Ready-Drive 1 J3-5 

Terminal Signals 

EIA .Board 
8_i_gn_al Point Connection Point 

Hing Indicator J2-39 
Sec, Rec. Line Sig. Det. J2-38 
Rec. Line Sig. Det. J2-24 
Data Set Rdy. J2-41 
C !ear to Send J2-32 
Received Data (to TERM) J2-31 
Request to Send J2-23 
Sec. Request to Send J2-22 
Data Term. Rdy. J2-6 
Transmitted Data (from TERM) J2-30 
Binary Switch J2-44 

Modem Signals 

EIA Boan! 
Sigg,~! Point Connection Point 

Data Set Rdy. J2-36 
Rec. Line Sig. Det. J2-48 
Sec. Rec. Line Sig. Det. J2-46 
Ring Indicator J2-33 
Clear to Send J2-28 
Rec. Data (from Modem) J2-47 
Data Term. Rdy. J2-34 
Sec. Req. to Send J2-35 
Req. to Send J2-21 
Trans. "Data (to Modem) J2-4 

Disk Controller Signals 

Mnemonic ~al Point Connection Point 

DG3/ Disk Control Decoder Signal B-62 
WR Write/Read B-28 
IrN Read/Write B-31 
DS/ Data Strobe B-25 
LJ211 Byte C01.mter Load 
LF309 Disk Sequence Register Load 
LC209 Timer Load 
POR Power On Reset (D. C. B.) 
FEN FIFO Enable 
wrM Write Mode 
RDM Read Mode 
CP Clock Pulse 
BCK Bit Clock 
STR 2 us Write Strobe 
SER DAT Serial Data 
CNTR-FLG Counter Flag 
IBQ3 Timer Interrupt B-24 
MKFD Mark Found 
W215 Timer Output Enable 
CK.25 4 MHZ Clock B-14 
CRY Character Ready 

RESET/ Reset J2-25 
IN/ Step Directim J2-3! 
LOW CUR/ Low Write Current J2-27 
LOAD HEAD/ Load Head Solenoid J2-33 
WG/ Write Gate J2-17 
EG/ Tunnel E·rase Gate J2-15 
WRITE DATA/ -Write Data J2-13 
INDEX/ Index Signal J2-ll 
FILE P./ File Protect J2-21 
TRKS/ Track ~~ Signal J2-23 
RDY2/ Drive 2 Ready J2-24 
RDYl/ Drive 1 Ready J2-7 
FILE UNS/ File Unsafe J2-19 
DUAL UNIT Dual Unit J2-22 
READ DATA/ Read Data J2-5 

B - represents connections on the Bus. 

J(x) - represents connectors on PCB's. 
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[3:>11JT. C.KT. FOwER DISTRIBUTION. 

OE.O:.IGl.a.TION +5V GNO 
Al-4, 131-4, C.1-4, 

Dl-4,El-4,1'1-4, IB q 

Hl-4,Jl-4 

AS, "5,C.S,D5, ES, 
HS 

l<o 8 

FS1J'5 1\131K4 14 I 

@> ORG, 5"TRAP ':>E."TTtNG, 

ORG. ORG SIRf\P LOU\olON 

Boo CENIE.R POS. "TO PO$. B 

BOO CE.NIER PO$."TO POS.8 

1000 C.ENTE.R PC6. "TO PCf>. 10 

USEC ON 

COM~-$10R. II 

C.OMM-$10R m 
COMM-':>"TOR Ill 

---- ~OWER 01.,,TR\l!IUTIOfoJ ----

% 

l\I 

ll'5 

B4 

80 
1'5 

""-.:RAM 11JH/ ....-

...,_AIS ....-
Al4 

'-Al3 
~ 

l'\!Z_ 

'°""All ---A<. 
.._Al 

.._-~ 

.c.."!Y... 
~ 

~ 
' Aq 

"& 
~l 

No 

~ 

M 

A; 

OQ1 
'DO'-

o~ 

.c..004 ... -

DO?> 

ooz. 
""'" 001 ?'I 

78 
,;[)()jd ,.._ 

WR 
' 

1.,.. 
RW 

5," 4<--!:----1----1--------<;5 +5V[)C.1 
+ CIO Cl I C.2Z-C.'-!> ~ 

I Z2UF I-CSU~ 1 ·0SUF' I>'--""' 
1,2 4•----------------1+------"S 61'.ID 

JZ 
C6/43--

RD1 .... 
l.B2£) 

RDS 

~ 
RD 

Cfi.2D 
R.O 

~ 

rI_ CH -~ +& 
+5 3 FS 

4.1K - 22 pf 
~ LSIO 

"' 10 -

11~ q ~-A·~ ~ 8 L$0& 

" 
-,~~ 

L3 ..----y, n. l y 2 .-----:-:-1 4 

z)~"HsY' I~~ JS<o r:=3" "•' 14 ~ ~S Yip .!}__ J5 I~' LS8<o L°"Blo µg ? lo t !>'fa 10 I L"'61o ; 'l'IJ 
G. ~ ~b 

r r OR<l=IOOO~ <----..;;. 

'CO----::L 
n.-.Ji:l @> 810RG·~ 

ES A 
14 8H7 _a 
l'l.~11 
14 BT,1 l?I 

~ ·~ +s 
~ RS 

12 BS II 5(o0 ..Cl.. 

14_~_i; .J\(y'- +S 
Rio 

5C.O n 

t .---0.C,; 
BS 

IO BT .. 1 
, 

r. 1 

4 5 
'---

"',..£, cs 
io eT<11 q 

4 ls_ 

t. ; 
L-

~ ARl,. j 
10~ +!> 

3 
"HK 

2 8T''1 l!o 
lo , 
4 s 
L---

10~'1 
2 8T"l"l ?> 
<o , 
4 5 
'---

~ l'l. C.'5 II 

14 6T'l1 I~ 

IO~q 
00:. 

12. BT'l1 II 

14 IS 

1. a 
4 s 

" 7 

:r 10 K4 

~s 
l 

1 

CARD IDE.NTITY 

..1...----><oS 

+S 

~?>Loe.KV 

BLO~ 

(Bl.QC.Kl/) 

R4 
~OC.K~ 

~l~ ·vv..- +S 

-All 

'A"z 

Al 

~ 

"' q 

A& 

A7 

~ 

AS 

---aL) 
1'?> 

W07 

"'0"' 
wcs 
W04 

~ 
WO 

WOI 

WC 

0111~ ,, 
Dl!t., ,, 

..-. 
OM~ 
OP.•7 

.-"': 
DBI ....,, 
llM:;;. 

8?. 

77 

SCHEM1'TIC 
l'=iK R~M/MEMORY 

DWO DWGNO. 

D IO~OB5011 
SIZE IHUTJ ~ 2. 

Rl!V 
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RAM MEMORY TABULP.TION 
e>IT (lJ 

-- - - -·e.1T1 ____ -- .--- - BIT z ----- ----~1-- lITS ____ ----.-- 81Tlo &ITT """=1 &IT?. &IT4 
STARTIN<; llJT. C.KT. ltJT CKT T __ _, -INT~ INT CKT llJT CKT 

.. --- -m'FOO INT"C.KT INT C.KT BLOCK lll ADDR.E.':>5 LOC.ATION L0<.0.TIOIJ LOCATIO~ __ l..OC. ... Tlot.I LOC ... TIOtJ LOCATION LOC.,..TIOIJ LOC. ... TION 
I !1'80(i!l JI HI Fl J. EI DI Cl Bl A, I 
2 1800 J2 H'I. F2 

--·· ::D 02. - Cl B2. A2 
3 2.800 J3 H3 F 3 ' E:3 D3 C.3 B.3 A.3 
4 3800 J4 H4 F4 1 

·-
E..S.. 04 C4 B4 A4 

·------- --+---
·--·-·· 

·-· 

~----------------~-------------------------------------------------------------------------------, 

~----------------------------------------------------------------------------------------~ 

~--------------------------------------------------------------------------------, 

~ 

WO 

II ro II 

I .• "il l MM52'51- 2141 I 
8l.OCI( !IE &IT¢ 

"'' "'' "'' "'' A!.M " ,.-"' .... "' .,_"' j , ............ ·fri.. ~ . '"' l' 

t'IMS251 - Zl41 

I 
l ! I 1 

10 
CS/ 

II JO 
CS/ 

MMi:.?sl - Zl41 

LB!r !!L!,L-oc.~:., ... r.rr .. z., ., ., ., 
, , ,z,,14,,,.11 .. ,., .. r, 

J 

~,.~"-M-M_5_2_5_1---2-14·;··-----,,,<->tl0"' 
II 10 

'" MM5Z51 - 2141 cvl 
,., .. 1 ~C:.K ~ ... J">l"r_1,"' 1 ... J 

~ 6 l.l /' 'I~ I(,;,' .;. 5 4 , 2 I 

II 10 
~-----------~,~~~~ 

'" MMS:Z.~1- 2141 C>/ 

BLOCK llf 
!!.11'!. 1 

MMi;2S7- Zl41 

!LOCK ll! &ff 4 
l.!t! , ... Al Alo AS Jtf .n A2 Al All 

7 Tl fl 1J l<f J~ If. 17 "" f "f J :t / 

&ITIP 
••_'!L!l ~Al !l._ 

II 

MM5257- 2141 

e,LQC K * &IT 7 

All I 11 T 
OJ:V------4-_.._._.._._~+-+-! _.l:_.j-+-- ---t---~a-1 +-+-+-.__._-l--l--+-~---1----&--<---1--1-1-1-+-1--1-1-+---1--.._.-+-l-++-+-+->-+-4-----+--e+-t--f-+-+-+-+-+-+-1----+-----l~'H--t-]j+' +I -tl-+-!--+-++--1-----+-t-t-++ l·-jt-' +-+-+---+----' 

' i I ; I _l n., I +-:~---t j ' j 

1, I Ji 
' I 

~------4------'-'--~rtrt ! 1 r+,+l-+-l-1----1---~ 
I , I! I 

CA£) '_j ; 

5 !l ~ 
1 

'}------+----- -----~ ~·-l----+-----~--t-<f------if-------++-++-----+------~f-+----+------+-++--+-------+-+-+-t---t-----· 
~! i ! CMJ----- ___________ _._._~ _ _j_-+---+------------+-1----+----------<.-i+---t------- --41--l--l------1---------1.__..-1---+---------_._-6-+-+----+-----··-· ------+-!-----!---------' 

AS 

I 

10 

a/ 

CAC:)---------1-----------6-+---+------------+---+------------H----t-------------'"'--'-----1-----------,_._---+----------0t-+----+------- --.... -!----!----------" 

CM[J>-----+,i------~------11f--------------+-----------+----------+------------+------------+-----~~.__-+~1-=----=--=--=--=--=--=--=--=--=-~-~~ 
I 

'-------·-·-------------------<~ 
I '--------------------- -------------------<~ 
I L_ L-------------------------------------------<~ 

I l ---------------·--------WI) 
'---------------------------------------------------------------- ·---------------------CBQD 

--------------------(],[[) 
'--------------------------------------------------------------------------~-------------------~ 

llHEI ROCHESTER, NEW YORK 
DAT ATAONICS INC. 

SCHEMATIC . . . 
l<o K. R~M MEMOR'I' 

llWG DWGNO. 

D 1030 B5017 
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NOTESo 
1. UNLESS OTHERWI3E SPEC1.F1ED: 

RESISTOR VALUES ARE IN OHMS 
CAPACITOR VALVES ARE IN MICRO FARADS 

>INT CKT DISTRIBUTKJN 

4.7 K 

~RI 

~------------------t------4--.----".r~l.77 .. ----------------(WO'f 

..C..------------+---~--j': E 5 1: ~ 
4"----------------.-----1------;---Jz 8T9 7 3 ~ 

1 ~---""'~ 12 ,~, 
--l.----l-------i>----192 D 5 II V>~L50' j ~. (3 o 9 Cl 8 

----------'''4~ [> ~13L_ __ _J_~-t-;:;v:::cc~-----r-,---:.~7'/t..5ZO 71.fLSO 

"'~/" u ~ "-- -~ [=:Jn 
- IREC-f;'~ I ~ o5,.---i< l\<o ----":':'~,~<> C 3 5 LilDcsQ• ~-< ., ll, 

( 5 4.7K<' >4,1" ___..£:; 7~LS2 7~L574 ~ ~ 1:::r-

r?4~15~ 1sr-- rv 
R E&l D 1---0-:-"Ct> - Q~ , "' @:'D"R"P,,---,_ __ __clZ"'.!~JJl!.__I ---J.--J.-+_.,_._--+-t-t--t--f-t---"'"".-7-7 82- DB 7 

.::.---------1--~-4~,_13 __ 7 __ RDb J------'--1'1'-l Tp 13 ~ 71 DBE> r··'~/r~ 

~o~ ;i <E-
D0 1• Re <E-
00( ~ 

·~ 
D(; "* 

,,~_o ___ I 
~ 

a I[; 'l§.'L _ _j_.._ ___ -J-+t-t--f-r--~-7 °'" DBS l RDS I C> " -
·~ 14 il12~--1------+--<i>-4-1-i--!-----3':770 084 

, RD 3'------'4.!.4 8H1 IJ5L_-J-------4~-_._+++----3':7 7'I DB3 
RD 2 10 f 3 9 -3> 73 D82 

12 II --"> 7 2.. l>BJ C@D>-----"'-1 -

,, LL -3 &8 PB? (Rp.£)---~"< 

·-POWER DISTRIBUTION 

~------+----_,, TO INT. CKTS + s y 5," ( , I . @> 
CH _l+ Cl2 -08 

22 T I 10.05 

GRD 1,Z "'E''-----4•----._-.------i\ 
TO INT. CKTS IS 

CARO IDENTITY 

r,:1o~------'1"'2ll B 3 

~74LS32 -------"'(1 

M7 

14 C> wl"'-3--~X.· -----,__-< '"'ELJ 
8T97 nn 
JS 

,r------i~l3L_ji-------·-:...±P_ 
Ar/I 95 ~·-----<IH--+--"';6 C> 7 ·---Cll-

:: :~ ::.,"::..... ______ ... _,__,1"14 '1'~3-l.--------:~s 
. 12 E I II - Ab . 

A•88L.¢~'--------t-9 
,,:,. 10 8T97 ,...._..._ __ ---c:::AI' 

A,,,52"-- -'L ~ ~ 
Au 5:3 <ff- ~;>I'--+--------- _.o.J.!_ 

j~ _1 
~~ 

A, 93..:E-------£1,: >I c,l~L3-------~ 
A, 54'('---·-------'-'l . 
A~56~ :0 IC[9L_ ______ ----~ '.~.~ 

"I D 3 '7 ; ~ 7 , A, 90-(--

<:---------"'112 8T97 wi~'---------~-=-~ 
Aa92 4' is ~· 
A, 91 ~ _____j 
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APPENDIX A 

Comm-St or 
SERVICE MANUAL 

AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE (ASCII) 

T -,, 

~ 
0 0 0 0 l 0 1 I 1 

I 1 
0 0 1 1 0 ' J I 

B 0 1 0 l 0 1 0 1 
I t S b 4 b3 b2 bi ~ I I I I I 0 1 2 3 4 5 F.-= 7 

- ----
0 0 0 0 0 NUL DLE SP 0 @ 

~ +-:_c_ 0 0 0 1 l SOH DCl ! 1 A I 
STX DC2 2 B 

1------
0 0 1 0 2 II R _ b I r 

0 0 1 1 3 ETX DC3 # 3 c s I c I s 
·-""---

0 1 0 0 4 EQT DC4 $ 4 D T cl¥ 0 1 0 1 5 ENQ NAK % 5 E u I 
e u I 

0 1 1 0 6 ACK SYN & 6 F y 
f - -~J 

0 l 1 1 7 BEL ETB 
, 

7 G w g j w _j 

8 BS CAN ( 8 H x I h 
I I 1 0 0 0 I I x i ' 
i i 1 0 0 1 9 HT EM ) 9 l y i 

I 
y I 

- I 
1 0 1 0 10 LF SUB * : J z j ! z i 

1 0 1 1 11 VT ESC K ( k ' 1 + I 

1 1 1 0 0 12 FF FS < L \ I 
' 

1 I 

1 l 0 1 13 CR GS M m ! - = I 

l 1 1 0 14 so RS > N - "" n 

1 l 1 1 15 SI us / ? 0 - 0 DEL 
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APPENDIX B 

Comm-Stor 
SERVICE MANUAL 

COMMANDS, CONTROL CODES AND SPECIAL CHARACTERS 

OPERATION 

Alpha Mode 
Baud Setting Modem 
Baud Setting Printer 
Baud Setting Terminal 
Cancel (File) 
Copy 
Display Directory 
Display (File) 
Display Status 
Enter Automatic 
Enter (File) 
Echo Mode 
Echo Mode Exit 
Included Mode 
Included Mode Exit 
Load Extension 
Load Initial 
Monitor Mode 
Monitor Mode Exit 
Print Directory 
Print (File) 
Receive Automatic 
Receive (File) 
Rename (File) 
Restore (Diskette) 
Send Directory 
Send (File) 
Send Status 
Sequential Mode 
Standby Mode 
Write Enable 
Write Protect 

TABLE A 
STANDARD SYSTEM OPERATIONS 

COMMAND 
NAME 

.AM 

.BM 

.BP 

.BT 

.CN 

.c 
.DD 
.D 
.DS 
.EA 
.E 
.EM 
.EX 
.IM 
.lX 
.LE 
.LI 
.MM 
.MX 
.PD 
.P 
.RA 
.R 
.RE 
.RE 
.SD 
.s 
.SS 
.SM 
.SB 
.WE 
.WP 

USER ASSIGNED 
NAME 

j. 
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CONTROL CODE 
FUNCTION 

Character Delete 
End of Line 
ETX (End of Text) 

Hold 
Line Cancel 
Reset 
Resume 
*Directory/Extension 
Exclusion Character 

SPECIAL CHARACTERS 

Directory Boundary 
Specification 

"Don't Care"-for 
Extension 

End "Enter Automatic" 
Incrementing Field 

Operator Response to 
"SURE?" Message 

Select Drive 1 
Select Drive 2 
Separate Command and 

Attached Instruction 
Separate Command and 

Argument 
Separate File Name 

and Extension 
Separate File Names 
Start "Enter Automatic" 

Incrementing Field 
Syntax Error Response 
System Command 

(Modem only) 
System Command 

(Terminal & Modem) 

STANDARD 
CODE 

RUBOUT 
RETURN 
[ .. cJ 

[ .. sJ 
[ .. xJ 
[ .. T] 
[ .. Q] 
[ .. NJ 

STANDARD 
SYMBOL 

USER ASSIGNED 
CODE 

USER ASSIGNED 
SYMBOL 

* (see Note) 

? 

> 

y 

1 
2 
11 

Space 

+ (see Note) 

I 
< 

? 

Note: These characters are also used in the File Editing (Edit) option 
with character string searches. See Text References. 

* This character is also used in the forms operation to load files from 
Drive 2. 



OPERATION 

Edit (into scratch 
Append 
Clear Buffer 
Delete 
Highest Used Line 11 
Insert 
List 
Number & List 
Replace 
Search 
Save (from scratch 

SPECIAL CHARACTERS 

Character String 
Delimiter 

Edit Command 

pad) 

pad) 

Line Number Separator 

TABLE B 
EDIT OPERATIONS 

STANDARD 
COMMAND 

NAME 

.ED 
;A 
;Q 
;D . -' -
;I 
;L 
;N 
;R 
;S 
.sv 

STANDARD 
SYMBOL 

I 

Comm-St or 
SERVICE MANUAL 

USER ASSIGNED 
NAME 

----
·-----

----
·---·--

·------
--·---
-----
-------

USER ASSIGNED 
SYMBOL 
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OPERATION 

Forms Complete 
Forms Mode Exit 
Forms Variable 

CONTROL CODE 
FUNCTION 

Character String Search 
Line Cancel 
Load Message (Drive 1) 
Load Message (Drive 2) 
Right Justification 
Tab (Advance Fields) 

SPECIAL CHARACTERS 

TABLE C 
FORMS OPERATIONS 

STANDARD 
COMMAND 

NAME 

.FC 

.FX 

.FV 

STANDARD 
CODE 

[ "Y] 
[ "Z] 
[ "O] 
[ "N] 

Leading Space 
["I] 

STANDARD 
SIMBOLS 

Start Forms Variable Field ] 
End Forms Variable Field [ 
Start Forms Literal Field ["L] 
End Forms Literal Field ["L] 

USER ASSIGNED 
NAME 

USER ASSIGNED 
CODE 

USER ASSIGNED 
SYMBOLS 



Number Message 

1 NOT RDY 

2 DISKETTE 

3 BAD READ 

4 PROTECT 

5 WRONG DK 

6 PREP SYS 

7 FULL DSK 

8 NO FIND 

APPENDIX C 

ERROR MESSAGES 

Description 

Indicates an attempt to access a 
drive when a diskette was either not 
inserted or improperly inserted, or 
an attempt to access Drive 2 in a 
single drive system. 

Indicates the system was unable to 
locate the proper location on a 
diskette where a file is stored or 
will be stored. The probable cause 
of this error is a bad diskette. 

Indicates a file or part of a file 
could not be read without CRC errors 
in twelve attempts to read the file. 

Indicates an attempt to write on a 
protected diskette or cancel a pro­
tected file. 

Indicates the diskette is not a User 
Diskette or it is a bad User Disk­
ette. 

Indicates the baud switch was not 
set to KYBD position when a Baud 
command was input. 

or 
A form was not properly loaded by 
the operator prior to using Forms 
Operations. 

Indicates the Directory is full. 
Either a file must be canceled from 
the diskette before entering a new 
file or a new diskette must be used. 

Indicates a requested file does not 
exist in the Directory. Check to 
see that file name and extension 
completely agree with the Directory 
entry. 

or 
A search string was not found in the 
Forms Mode. 
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Number Message 

9 ILLEGAL 

10 BAD SIZE 

11 USR TABL 

12 MODEM 
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Description 

An illegal operation has been at­
tempted. 
Examples: 

1.) Edit (.ED) a binary file, 

2. ) When in the Forms Mode , at­
tempt ing to Enter a non-forms 
file, 

3.) Requesting an Edit or Forms op­
eration without the option in­
stalled, 

4.) Don't Care or Reject character 
used in Alpha Mode, 

5.) An Enter Automatic command is­
sued without an Auto-Name (.LI 
command) loaded. 

In Edit Mode: 

An attempt to Save a file with no 
data. 

In Forms Mode: 

The number of entries in the data 
file exceeds the number of variable 
fields in the form. The wrong form 
was probably loaded into the forms 
buffer, 

or 
The form is too big for the buffer. 

Indicates the system detected an im­
proper command from the User Command 
Table. The User Command Table must 
be corrected using the Configuration 
Diskette. 

Indicates an improper condition has 
been detected at the modem inter­
face. One of the following condi­
tions exist: 

1.) Clear To Send was not asserted 
within 400 msec after Request 
To Send was asserted, 



Number Message 

13 NO ROOM 

14 OVERRUN 

0 SYSTEM 

Description 

2.) Data Set Ready was not asserted 
when attempting to perform a 
Send, Send Directory or Send 
Status command. 

Indicates a file being Edited or 
Saved from the scratch pad is larger 
than the configured maximum file 
length. 

or 
An attempt was made to exceed the 
capacity of the scratch pad with an 
Edit, Insert, Replace or Append com­
mand. 

or 
When merging a file in the Forms 
Mode, the forms data field is too 
small for the forms data. 

or 
An attempt was made to Edit a file 
on a diskette which was not con­
figured to have a scratch pad. 

or 
A Search/Replace operation results 
in a line length exceeding the con­
figured value. 

Input data in either the Enter or 
Receive Mode has exceeded the input 
rate or file capacity of the system 
and data is lost. 

or 
The modem or terminal buffer has 
been filled beyond its configured 
capacity. 

or 
An illegal buffer configuration 
exists. 

Indicates that the system has detec­
ted an equipment problem, or a disk­
ette with a bad Directory. 
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Number Message 

? 

15 
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Description 

If the error occurs when another 
diskette is used, the operator 
should note the conditions which 
created the error and contact main­
tenance personnel. 

An improper command has been en­
tered. Example: .CM was entered 
instead of .CN. 

or 
A variable length file command (.DS 
S, .SS S, or .RE with no file 
name/extension arguments) is entered 
for a fixed length file diskette. 

A character was entered at the ter­
minal and sent to the modem port 
when Data Set Ready was not present. 
This error usually occurs when the 
operator forgets to enter a period 
to symbolize the start of a command. 

Note: The bell signal is also used 
to indicate the completion of 
an Enter or Enter Automatic 
operation. 

Reserved for future expansion. 



Last System 
Error Code 

8 
Alpha 

Mode 

15 
Number of 
Files on 
Diskette* 

19 
Number of 
Lines on 
Scratch 
Pad 

APPENDIX D 

STATUS 

STATUS DISPLAY FORMAT 
(For Both Send Status and Display Status) 

2 
Parity 
Error 

9 
Monitor 

Mode 

3 
Terminal 

Ready 

10 
Included 

Mode 

4 
Printer 

Ready 

11 
Echo 
Mode 

17 

5 
Drive 

Ready 

12 
Standby 

Mode 

6 
Drive 2 

Read_X_ 

7 
Write* 

Protect 

13 
Forms 

Mode 

18 

14 
Forms 

Variable 

16 
Maximum Number 
of Files Per 
Diskette* 

Maximum Number 
of Sectors Per 
File*# (1 sector 
=128 characters) 

Maximum Number of 
Characters Per Line* 

20 
Number of Lines 
Per Page 

21 
Maximum Number of 
Characters in File 
Name* 

22 
Maximum Number of 
Characters in Ex­
tension* 

r: 23 
Current Extension 

*These items are controlled by the particular User Diskette 
in use. See "Configuration Manual 11 for instruction in 
building User diskettes. 

#This field will contain "+" characters if a variable length 
file type diskette is being used. 
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STATUS DISPLAY EXPLANATION 

1. LAST SYSTEM ERROR CODE 

Indicates the number of the last 
system error message if any system errors 
have occurred. If no errors have occur­
red, the response is "N" for None. 

2. PARITY ERROR 

A response of "Y" for Yes indicates 
that a parity error has occurred at either 
the modem or terminal port while data was 
being received by Comm-Stor. This condi­
tion can be cleared only by issuing a Re­
set command from either modem or terminal, 
or by depressing the RESTART button. A 
response of "N" for No indicates that no 
parity error has occurred since the last 
Reset command was issued. Note that Comm­
Stor may be configured to consider a fram­
ing error to be the same as a parity er­
ror. See "Configuration Manual." 

3. TERMINAL READY 

A response of "Y" indicates that the 
terminal is on-line and ready to 
send/receive data. A response of "N" 
indicates that the terminal is not ready. 
Probable causes: terminal not switched 
on-line; terminal does not have a Data 
Terminal Ready signal (see "Configuration 
Manual"); incorrect cable from terminal to 
Comm-Stor; terminal power off. 

4. PRINTER READY 

Similar to TERMINAL READY above but 
applies to printer only. 

5. DRIVE 1 READY 

A response of "Y" indicates that a 
diskette is in place in Drive 1, the door 
is closed and the diskette is spinning at 
the proper speed. A response of "N" indi­
cates that the above is not true. Proba­
ble causes: door is open and/or diskette 
not in place; unit is in Standby Mode (al­
so indicated in status display); hardware 
malfunction. 

6. DRIVE 2 READY 

Page D- 2 

As above but applies to Drive 2. 

7. WRITE PROTECT 

The diskette whose status is being 
display~g (.DS or .DS2) is Write Pro­
tected. The user must unprotect the 
diskette before any·operation which writes 
data on the disk can be performed. The 
.WE (Write Enable) command is used for 
this purpose. This does not reflect the 
individual file status. Therefore, each 
file must be individually Write Enabled 
(if it is Write Protected) in order to 
write data into it. 

8. ALPHA MODE 

A response of "Y" indicates that 
Comm-Stor is in the Alpha Mode. A 
response of "N" indicates that it is not 
in the Alpha Mode and therefore is in the 
Sequential Mode. 

9 • MONITOR MODE 

A response of "Y" indicates that 
Comm-Stor is currently in the Monitor 
Mode. A response of "N" indicates that 
Comm-Stor is not currently in this mode 
( .MX). 

10. INCLUDED MODE 

A response of "Y" indicates that 
Comm-Stor is currently in the Included 
Mode. A response of "N" indicates that 
Comm-Stor is not currently in this mode 
(.IX) • 

11. ECHO MODE 

A response of "Y" indicates that 
Comm-Stor is currently in the Echo Mode. 
A response of "N" indicates that Comm-Stor 
is not currently in this mode. 

12. STANDBY MODE 

A response of "Y" indicates that 
Comm-Stor is currently in the Standby 
Mode. A response of "N" indicates that 
Comm-Stor is not currently in this mode. 



CAUTION: Diskettes must NEVER be inserted 
in the disk while the unit is in 
Standby Mode since this may 
cause permanent damage to the 
diskette! 

13. FORMS MODE 

A response of "Y" indicates that 
Comm-Stor is currently operating in either 
the Forms Variable or Forms Complete Mode. 
A response of "N" indicates that the above 
is not ,the case ( .FX). 

14. FORMS VARIABLE 

If the response to Item 13 above is 
"Y", the FORMS VARIABLE response is used 
to distinguish between Forms Variable 
(response = "Y") and Forms Complete (re­
sponse .= "N") modes. 

15. , NUMBER OF FILES ON DISKETTE 

This, value indicates the number of 
files currently stored on the diskette and 
corresponds exactly to the number of file 
names in the Directory of the diskette. 

16. MAXIMUM NUMBER OF FILES PER DISKETTE 

This value indicates the maximum num­
ber of files that can be stored on the 
diskette. This may be different for dif­
ferent diskettes. Item 16 minus Item 15 
equals the number of files that can be 
,added to the diskette before it becomes 
full. 

17. MAXIMUM NUMBER OF SECTORS PER FILE 

Fixed Length Files: 

Comm-Stor stores files on the disk­
ette in groups of 128 characters called 
sectors. Item 17 indicates the maximum 
number of sectors each file may occupy. 
To convert this to the maximum number of 
characters allowable in any file, rnul ti ply 
the number of sectors by 128. 

Example: 5 sectors x 128 characters/ 
sector= 640 characters. This 
may be different for different 
diskettes. 

Variable Length Files: 

Comm~Stl8r-m1'\<l~) 

. iSElilJlHC8~•MDUL 

Since files stored on a diskette 
configured for variable , length f.i;l.es are 
not restricted to a certain size (other 
than the capacity of the diskette) this 
field will contain "+" characters rather 
than a numeric value. This pr0vides tbe 
user with a quick means of determtnimg :'if 
a diskette is configured for fi:xed len~th 
or variable length files. 

18. MAXIMUM NUMBER OF CHARACTcERS PER LINE 
l· 

This value is used to set up the 
scratch pad when the Edit option is used 
and to determine by how many . clnaracters 
per 1 ine the Edi tor will accept • ' This 
value may vary from diskette to diskette. 

19. NUMBER OF LINES ON SCRATCH PAD 

This specifies the maximum number of 
lines of characters the scratch pad area 
can accept. An attempt to exceed this 
value will result in an error message. 
This number varies from diskette to disk­
ette. 

20. NUMBER OF LINES PER PAGE 

This indicates the number of lines 
that Comm-Stor will output to the terminal 
or printer before pausing to allow .the 
operator to examine the screen (page). 
The next page will be displayed when the 
operator strikes any key on the terminal. 

21. MAXIMUM NUMBER OF CHARACTERS IN FILE 
NAME 

This value indicates the maximum num­
ber of characters in any file name. Spe­
cifying a name longer than this will cause 
an error. 

22. MAXIMUM NUMBER OF CHARACTERS IN THE 
EXTENSION 

This value indicates the maximum num­
ber of characters in any extension. Spe­
cifying an extension longer than this will 
cause an error. 
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23. CURRENT EXTENSION 

Indicates the current extension for 
new files. Any new file created will have 
this extension until the extension is 
changed by using the Load Extension ( • LE) 
command. If no extension has been enter­
ed, no output will appear. If an exten­
sion is specified (and allowed) in the 
command string (ex .. R ABLE+DEPT B.), then 
that extension will be used instead of the 
current extension. The current extension 
will, however, remain intact. 

24. CURRENT AUTO-NAME 

Indicates the next file name that 
will be used when the Enter Automatic or 
Receive Automatic command is used. If no 
Auto-Name has been entered, no output will 
appear. 

STATUS STRING FORMAT 

Sequence of characters sent to modem or 
terminal during a Send or Display Status 
operation. All multiple character strings 
may contain leading spaces. 

2 Character String - Status Item #1 
Space 
1 Character - Status Item #2 
Space 

Character 
Carriage Return 
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- Status Item fi 

Space 
Character String - Status Item #8 
Space 
1 Character -.Status Item #9 
Space 

1 Character - Status Item #14 
Carriage Return 
5 Character String -
5 Character String -
5 Character String -
5 Character String -
Carriage Return 
5 Character String -
5 Character String -
5 Character String -
5 Character String -
Carriage Return 

Status 
Status 
Status 
Status 

Status 
Status 
Status 
Status 

Item #15 
Item #16 
Item #17 
Item #18 

Item # 19 
Item #20 
Item #21 
Item #22 

Character String - Status Item #23 
(length =1 maximum configured file name 
length) 
Carriage Return 
Character String - Status Item #24 
(length :1 maximum configured extension 
length) 
Carriage Return 

Notes; 

1) All Carriage Returns at the terminal 
port are followed by a line feed. 
Line feed characters are added at the 
modem port for certain configurations. 

2) Items 15 through 22 have a minimum of 
1 leading space within the 5 character 
string. 

3) Items 23 and 24 have a single space 
when no Auto-Name or extension exist. 
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DISKETTE CAPACITY CHART 

FOR FIXED LENGTH FILES 
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The following chart has been prepared to give the operator typical data 
concerning diskette capac for diskettes configured for fixed length files. 
The first column is the maximum number of characters in any file, the second is 
the maximum number of characters or range of characters in the file name, and 
the third is the maximum number of characters or range of characters in the ex­
tension. Numerous additional combinations of these variables are also possible. 
The "Configuration Manual" should be consulted for additional information. Note 
that the above data is for diskettes using only tracks 1 through 73. Those op­
erators who do not use these diskettes with IBM equipment and elect to use 
tracks 1 through 76 can expect approximately 4 to 5 per cent additional file ca-
pacity. 

Characters/File Fi_le Name Extension Number of Files 

128 4 0 1742 
128 12 4 1586 
128 20 12 11!04 
250 14 0 910 
250 12 l+ 858 
250 ;;'.o 12 806 
500 ~· 0 461 
500 ;;:o 12 435 

1000 /_\ 0 234 
1000 :;:o 12 227 
2000 14 0 117 
2000 12 115 
4000 4-20 0-12 58 
8000 4--20 0-12 29 

16000 4-20 0-12 14 
32000 4-20 0-12 7 
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APPENDIX F 

SYSTEM DELAYS 

Comm-Stor has a Directory which 
contains a cross-reference between user 
assigned file names and file addresses on 
the diskette. Being disk-based, the sys­
tem requires address searching on the 
diskette before either reading or writing 
can take place anywhere on the diskette. 
Delays thus occur before Comm-Stor re­
sponds to certain commands, and the oper­
ator or remote computer must insert delays 
where required. 

Comm-Stor BUFFER OPTION 

Comm-Stor systems equipped with the 
Buffer option can be configured with buf­
fer areas large enough to allow data input 
to continue during Directory searches and 
diskette accesses. For example, a Receive 
command (. R) entered from the modem port 
may be immediately followed by the data to 
be received. As it is received, this data 
will be automatically buffered within 
Comm-Stor while the diskette is being pre­
pared to write this file. The longer this 
preparation takes (usually directly pro­
portional to the number of files currently 
residing on the diskette) and the higher 
the modem baud rate, the larger the modem 
buffer must be configured. For Comm-Stor 
systems operating at baud rates of 1200 or 
less, a 1K modem buffer will usually be 
adequate. (Refer to Appendix D in the 
Configuration Manual.) 

Comm-Stor DELAYS 

1. Delays after an Enter or Receive Com­
mand 

After Comm-Stor receives an Enter, 
Enter Automatic, Receive or Receive Au­
tomatic command, a certain amount of time 
is required for the system to locate a 
vacant entry in the Directory and to find 
the starting position on the diskette 
where the data will be stored. Systems 
not equipped with the buffer option must 
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be provided with a delay before data 
transfer begins to allow the Directory 
look up operation. The amount of delay 
depends on the number of files on the 
diskette, the maximum number of files and 
the maximum number of characters in the 
file name. Because these values can vary 
from diskette to diskette, it is not prac­
tical to determine them for each case. 
Therefore, two alternate approaches are 
considered. 

First, when working from a terminal, 
the system withholds the Return andi Line 
Feed until it is ready to accept data. 
Second, when the data is to be received 
from a modem, the Attached Instruction 
(see Chapter 6) is not sent out until af­
ter this delay, thus using it as a prompt 
to the remote computer. If this is not 
possible, a delay of 14 seconds should be 
allowed to cover the worst case, although 
typically a delay of less than a second is 
required. 

2. Delays after an Enter or Receive Op­
eration: 

After the ETX character is received, 
signifying termination of an Enter or Re­
ceive Mode, Comm-Stor must "close out" the 
file by entering certain parameters in the 
Directory. When data is entered from the 
terminal, the bell will sound on the ter­
minal when the system is ready for the 
next command. When data is received from 
the modem port, the remote computer should 
allow 14 seconds to cover the worst case. 
As an alternate Comm-Stor may be config­
ured (Parameter ft2) to transmit an EOT 
character out the modem port after com­
pletion of any operation initiated by a 
command received at that port. ln addi­
tion, the remote computer may "test" Comm­
Stor to see if the system is ready by re­
peatedly sending a Display Status command 
to the system. When status information is 
received by the computer, that is an indi­
cation that Comm-Stor has closed out the 
Enter or Receive Mode. The computer may 
issue a Reset command to halt the Display 
Status operation or wait until the Status 
operation has been completed. 350 msec 
after the Reset command, the system will 
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be in an idle state, capable of receiving 
the next command. 

3. Delays after a Display, Send or Print 
Command: 

When Comm-Stor receives a Display, 
Send or Print command, there is a maximum, 
pause of up to 14 seconds before data is 
sent. This is a maximum, and typical de­
lays are less than one second. There may 
al so be a delay within the Send, Display 
or Print Directory operations, even though 
initial data is sent as soon as the com­
mand is received. 

4. Delays after a Display, Send or Print 
File Operation: 

No delay is necessary after the last 
character of a Display, Send or Print op-
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eration. The next command may be issued 
immediately. 

Delays During the Reception of Data: 

Under normal conditions, Comm-Stor 
receives a continuous stream of data with­
out requiring pauses in the data stream. 
However, if a search error occurs while 
Comm-Stor is looking for a diskette ad­
dress, the system may be unable to handle 
the incoming data. If data is lost, an 
Overrun Error occurs. To prevent this 
error, the system may be configured to 
send a Stop Send character to the comput­
er, and send a Start Send character after 
Comm-Stor has "caught up". Refer to the 
"Configuration Manual" for details con­
cerning these commands. 
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Your comments and suggestions will help us to maintain the quality and effectiveness of 
our publications. Please feel free to send marked photocopies of those pages which you 
feel may require our further attention. Forward your comments to: 

SYKES DATATRONICS, INC. 
Dept. of Technical Publications 
375 Orchard Street 
Rochester, New York 14606 

Does this manual satisfy the need you think it was intended to satisfy? 

Does this manual satisfy your needs? ~------ Why? ___ _ 

~ Would you please indicate any factual errors you have found. 
~ 
Q) 

Cl.. 

bO s:: 
0 

...... 
< 
~ What faults do you find with this manual? 
Q) 
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fa 
'O ..... 
0 
~ General Comments: 

Please describe your position: 

Name ~-------------- Organization 

Department 

City -------------~ State Zip or Country _______ ~ 
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