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Disclaimer

Vector Graphic makes no representations or warranties with respect to the
contents of this manual itself, whether or not the product it describes is
covered by a warranty or repair agreement. Further, Vector Graphic reserves
the right to revise this publication and to make changes from time to time
in the content hereof without cbligation of Vector Graphic to notify any
person of such revision or changes, except when an agreement to the contrary
exists.

Revisions

The date and revision of each page herein appears at the bottom of each
page. The revision letter such as A or B changes if the MANUAL has been
improved but the PRODUCT itself has not been significantly modified. The
date and revision on the Title Page corresponds to that of the page most
recently revised. When the product itself is modified significantly, the
oroduct will get a new revision number, as shown on the manual's title page,
and the manual will revert to revision A, as if it were treating a brand new
product. EACH MANUAL SHOULD ONLY BE USED WITH THE PRODUCT IDENTIFIED CN THE
TITLE PAGE.
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REPATIR AGREEMENT

The MP Dot Matrix Printer sold hersunder is sold "as is®, with all faults
and without any warranty, either expressed or implied, including any implied
warranty of fitness for intended use or merchantability. However, the above
notwithstanding, VECTOR GRAPHIC, INC., will, for a period of ninety (90)
days following delivery to customer, repair or replace any MP Dot Matrix
Printer that is found to contain defects in materials or workmanship,
provided:

1. Such defect in material or workmanship existed at the time the
MP Dot Matrix Printer left the VECTOR GRAFPHIC, INC., factory:

2. VECTOR GRAPHIC, INC., is given notice of the precise defect
claimed within ten (10) days after its disccvery;

3. The MP Dot Matrix Printer is promptly returned to VECTOR
GRAPHIC, INC., at customer's expense, for examination by VECTOR GRAFHIC,
INC., to confirm the alleged defect, and for subsequent repair or
replacement if found to be in order.

Repair, replacement or correction of any defects in material or workmanship
which are discovered after expiration of the pericd set forth above will be
performed by VECTOR GRAPHIC, INC., at Buyer's expense, provided the MP Dot
Matrix Printer is returned, also at Buyer's expense, to VECTCR GRAPHIC,
INC., for such repair, replacement or correction. In performing any repair,
replacement or correction after expiration of the period set forth above,
Buyer will be charged in addition to the cost of parts the then-current
VECTOR GRAPHIC, INC., repair rate. At the present time the applicable rate
is $35.00 for the first hour, and $18.00 per hour for every hour of work
required thereafter. Prior to commencing any repair, replacement or
correction of defects in material or workmanship discovered after expiraticn
of the pericd for no-cost-to~Buyer repairs, VECTOR GRAPHIC, INC., will
submit to Buyer a written estimate of the expected charges, and VECTOR
GRAPHIC, INC., will not commence repair until such time as the written
estimate of charges has been returned by Buyer to VECTOR GRAPHIC, INC.,
signed by duly authorized representative authorizing VECTOR GRAPHIC, INC.,
to commence with the yepair work involved. VECTOR GRAPHIC, INC., shall hawve
no obligation to repair,; replace or correct any MP Dot Matrix Printer until
the written estimate has been returned with approval to proceed, and VECTOR
GRAPHIC, INC., may at its option also require prepayment of the estimated
repair charges prior to commencing work.

Repair Agreement void if the enclosed card is not returned to VECTOR
GRAPHIC, INC. within ten (10) days of end consumer purchase.
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FOREWORD

Audience

Scope

Organization

Rev, 1-B  6/7/80

This manual is intended for computer
distributors, or others with at least a
moderate technical knowledge of small
computers.

It will describe what the Vector Graphic

MP Dot Matrix Printer does in the context

of a computer system, how to use the printer
both in Vector Graphic and in other S-100
systems, and how the printer works.

Each section is written at a unifomm level
of technical depth. "Perspective” describes
WHAT the printer does and requires only a
mcderate knowledge of computer design.
"User's Guide" describes HOW to install the
MP and make it work and assumes the same
level of knowledge plus the ability to use
a few simple tools. "Theory of Operation"
discusses WHY the board works and assumes a
knowledge of digital electronics and
socftware principles
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Interface

Compatibility:

I/0 Ports Used

Software Driver
RAM Used

Throughput speed

Printing Methed
Line Spacing

>lumn Spacing

Character Size

Resolution

Copies

Form Width
Sprocket Pins
Paper Feed

Paper Feed Speed
Paper Loading

Print Head Life

Drive Life

Rev. 1-B

SPECIFICATIONS

TTL level: 2 parallel output ports and 1 paraliel input

port.

Designed for Vector Graphic systems though may be
used with most Z-80 S-100 bus systems which can supply
an additional 2-1/2 amps at +8VIC and -~16 VIC.

56K systems: Ports 8 and 2 (1/0 II standard

addressing)

On 2708 PROM at ECOOH-EFFFH for 56K systems.

Approximately 128 bytes at FCOOH~FC63H

70 lines per minute.
line input buffer.

150 characters per second. Has 1

Unidirectional 7-wire x 5 column dot matrix.

6 lines per inch

80 columns, 1/10 inch wide, software modifiable.
40/80 characters per line using software driver

supplied with MP.

0.122 inch by 0.083 inch.

1/60 inch, horizontally and wvertically. 60 dot

positions per inch.

Original and 1 copy.

4 to 10 inches.

Maximum paper thickness, 0.2 mm.

5/32" diameter, sgpaced 1/2" apart.

Pin wheel actuated by pulse motor drive.

10 lines rer second.

Through tcop of cabinet.

100 million character expectancy at 14 dots per

character.

5 million lines expectancy.

6/7/80



Vector Graphic MP Dot Matrix Printer

Ribkon 0.5 inch x 36 feet; standard unicolor matrix printer
ribbon, black or purple. Underwood type spools.

Pcwer Required +8VDC @ 2-1/2 A, ~16VDC @ 2-1/2 A,

Environmental 68°F to 104OF operating temperature range. 10%
to 80% non—condensing humidity.

Dimensions 7 inches high by 18 inches wide by 13 inches deep.
Weight 21 1bs.

Rev. 1-B  6/7/80



Vector Graphic MP Dot Matrix Printer

I. PERSPECTIVE

1.1 Compatibility

The Vector Graphic MP is a low cost, tractor feed, 80 column dot matrix
printer.  Though the MP was designed specifically for use with any Vector
Graphic microcomputer system, it can be used with any S-100 Z-80 based
system which has at least one parallel TTL input port, two parallel TTL
output ports and can supply 2-1/2 amps at +8VDC and -16VIC to the printer.

1.2 Modifications to mainframe may be required.

If your printer was ordered separately and not part of a complete system,
modifications may be necessary on your Vector Graphic mainframe,
particularly if it was manufactured prior to 1/1/80.

Modifications which may be required include wiring a printer power outlet
into the power supply, installing a cable between the interface board and
the back panel and installing a PRCM on the PROM/RAM board.

All parts necessary for the modifications are included with the printer.

1.3 Software Driver

The Vector Graphic MP dot matrix printer's features are controlled by a
software driver resident in RAM. In addition, a small printer driver access
routine is necessary. Vector Graphic CP/M 2.X diskettes include this
routine as part of the CONFIG module. Vector Graphic MDOS 8.6 diskettes
will include this routine as an overlay file called SYSP. Besides printing
96 standard ASCII characters, an almost endless array of graphics characters
are possible via direct assembly language software control. The PRCM
supplied with the system provides character generation and other necessary
programming. A listing of the printer driver routine is included in the
appendix of this manual. An MP Graphics Driver PROM provides software
suppoert for special graphics characters.

The printer driver supplied with the MP dot matrix printer will work,
without modification, on Vector Graphic MZ, System B, 3030 and Memorite IT
microcomputers cperating with the following software: MDOS, MZOS and CP/M.
Simply follow the appropriate print instructicns with the software to
provide printed ocutput.

While it is certainly possible to modify or rewrite the printer driver
routine to cperate with other systems, this is a job which should only be
undertaken by someone familiar with Z-80 assembly language programming .

Note: You must have the 4.0 monitor to run the MP if using MDOS (version 8.6
or later).

Rev. 1-B  6/7/80 1-1
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1.4 Reliability and cost effectiveness of the printer.

The Vector Graphic MP Dot Matrix Printer is clearly a breakthrough in cost
effectiveness. This was accomplished by driving the printer from the host
computer and deriving power from the mainframe. This permits Vector Graphic
to offer a compact printer which is eminently compatible with vour Vector
CGraphic microcomputer at a truly advantagecus price.

Considerable attention was given during design of the printer to the
elimination of noise. It features an enclosure specially treated with sound
abscrbant material to reduce machine vibration and resultant noise.

In addition to the above features, the Vector Graphic MP Dot Matrix
Printer has proven to be remarkably reliable. The 1life expectancy of the
printer drive, for example, is estimated to be 5 million lines. Print head
life expectancy is estimated to be 100 million characters.

The MP Dot Matrix Printer comes complete with all necessary cables,
firmware, installation instructions and documentation. The unit is
completely factory assembled and tested.

1-2 Rev. 1-B  6/7/80
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Vector Graphic MP Dot Matrix Printer

IT. USER'S GUIDE

In order to understand the User's Guide, vou must be aware that the MP
dot matrix printer was designed to work as part of a Z—-80 based system, it
is not intended to be a free standing unit. It cannot handle RS-232 or
current loop signals directly, for example. By taking this approach and
exploiting the inherent capabilities of the Z-80, however, Vector Graphic,
Inc. is able to offer a dot matrix printer that can deliver exceptional
performance to your system at low cost.

Modifications to the Vector Graphic Microcomputer

This section describes the modifications which must be made to the
mainframe's power supply to accomodate the printer's power needs. If you
are going to use the printer in an existing system that was not shipped with
an MP printer, THIS SECTION IS VERY IMPORTANT.

However, if the printer was shipped as a part of a complete Vector
Graphic computer system, aside from the section on plugging in the
interconnecting cables, you may skip directly to the test section.

There are four cable assemblies, a small adapter printed circuit board, a
diskette, and and a two PROM's supplied with the MP dot matrix printer. Two
of the cables are used to connect from sources inside the computer to the
rear panel of the computer. Two are used to comnect from the back panel of
the computer to the MP dot matrix printer. The small adaptor board is
supplied for use with the Bitstreamer II I/O board. The PROM's are
installed on the PROM/RAM board.

1) The four wire cable with a Molex-type plug on one end and spade lugs on
the other ends is used to make power available from the internal power
supply in the mainframe to the rear panel of the computer.

2) A 25 conductcor flat cable which terminates in a DB-258 female connector
on one end and a 24 pin DIP connector on the other is used to connect the
Bitstreamer I/0 board to the back panel of the computer.

3) The cable with a female Molex-type connectors on cne end and a male on
the other is used to connect the power supply in the mainframe to the MP.

4) The flat cable which terminates in a male IB-25S connectors on one end
and a female DB-25S connector on the other is used to provide signals from
the mainframe to the MP.

5) The adaptor board with two 34 pin sockets on one side and a 24 pin DIP
sccket cn the other is used to connect the Bitstreamer ITI I/0C koard with the
second cable listed above.

Rev. 1-B  6/7/80 | , 2-1
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Vector Graphic MP Dot Matrix Printer

2.1.1 Power Supply Modifications

In order to run the MP dot matrix printer, a power supply cable must be
wired into the mainframe power supply and then fastened to the rear of the
canputer. A separate cable then connects the mainframe to the printer.

1) Unplug the microcomputer from the ocutlet and disconnect the power supply
cord from the back of the machine.

2) Wait at least one minute.

3) Unscrew the 4 screws which hold the cover to the frame using a Phillip’s
screwdriver. Remove the cover. The power supply components are on the
right side of the computer and consist of a transformer, three electrolytic
capacitors, two stud-type dicdes and a bridge rectifier.

4) Make sure at least one minute has elapsed between the time you have
disconnected the power and have taken the cover off.

5) Thread the four wires of the power cable, lug ends first, through a cut
out in the back of the machine. If you are interfacing the MP to an S~-100
cemputer not manufactured by Vector Graphic, Inc. see the note at the end of
this section.

6) Identify capacitor C2. It is one of the two 28,000 mfd. capacitors and
has white wires going to one terminal and vellow wires going to the other.
Locsen the minus terminal on this capacitor (the one with the vellow wires
attached to it) and fasten the yellow wire of the MP power cable to it using
the spade lug attached. Tighten the terminal.

7} Identify capacitor C3. It is the 60,000 mfd. capacitor. The plus
terminal of C3 has red wires attached to it, the minus terminal of C3 has
white wires going to it. Loosen both these terminals and fasten the
remaining two wires of the MP power cable to them: red to red, white to
white. Tighten the terminal.

8) Identify capacitor Cl. It is one of 28,000 mfd. capacitors and has white
wires going to one terminal and purple wires going to the other. ILoosen the
minus terminal on this capacitor (the one with the purple wires attached to
it) and fasten the purple wire of the MP power cable to it using the spade
lug attached. Tighten the terminal.

9) You may test the voltages at the connector. Pin 2 is ground. Pin 1
should be approximately +8VDC. Pin 3 should be approximately ~16VDC.

10) If you have an appropriate cut cut in the rear of your mainframe, you
may permanently fasten the connector to the rear panel. If you do not
already have such a hole in the back panel of your computer, you have two
ocptions: you may leave the connector hanging loose out of the back or you
may cut a hole in the back panel yourself. The dimensions of the hole
required are .600 inch by .725 inch. ILabel this connector "PRINTER POWER
CONNECTCR. ®

Rev. 1-B  6/7/80 2-3
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Note:

If vou are interfacing the Vector Graphic MP dot matrix printer to an S-100
computer which was not manufactured by Vector Graphic, Inc., connect the
yellow wire of the power cable assembly to vour -~16V source, the red wire to

vour +8V source, the purple wire to vour +16V scurce, and the white wire to
ground.

2.1.2 Bitstreamer I Board Modifications

In order to interface a Vector Graphic MP dot matrix printer to an S-100
system via the Vector Graphic Bitstreamer I board, two printed circuit
traces must be cut and two jumpers must be added as per the following. The
Bitstreamer I board may be identified by the single DIP switch on the upper
left hand side of the board. The Bitstreamer II board has three DIP
switches in the same pesition. If you are interfacing the MP dot matrix
printer to a Vector Graphic microcomputer which is equipped with a
Bitstreamer II I/0 board, go tc the next section.

1) On the component side of the board, there is a trace which begins at pin
10 of Ul17, runs underneath and exits from beneath the chip between pins 6
and 7. Cut this trace.

2) Cn the circuit side of the board, there is a trace which runs to pad 8 of
J3, Cut this trace at the pad.

3) On the circuit side of the board, solder a jumper from pad 8 of J3 to pad
20 of J2.

4} On the circuit side of the board, solder a jumper from pad 17 of J3 to
vad 19 of J2.

5) Plug in the cable with the 24 pin DIP connector to J3 of the Bitstreamer
I board. Fasten the other end of the cable assembly (terminating in an

B-255 connector) to the back panel through one of the cut outs provided for
this purpcose. Label this connector "PRINTER SIGNAL CCNNECTOR.™

Note: Make sure that the original port addresses have not been changed.

2-4 Rev. 1-B  6/7/80
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Vector Graphic MP Dot Matrix Printer

2.1.3 Bitstreamer II Board Modifications

If you are interfacing the Vector Graphic MP dot matrix printer with the
Bitstreamer II board, use the following procedure.

1) An adapter board has been supplied with the MP. Connect the adapter
board to the two 34 pin connectors on top of the Bitstreamer II board.,
orienting the board so that the 24 pin DIP socket is towards the rear
panel.

2) Take the cable which has a 24 pin DIP plug on one end and an DB-25S
female connector attached to the other end and plug the DIP plug into the
DIP socket on the adapter board. Make sure the notches on the sccket and
the plug are on the same end.

3) Attach the connector on the other end of the cable to one of the blank

cut cuts at the back panel which has been provided for this purpose. Label
this connector "PRINTER SIGNAL CONNECTCR.™

SIGNAL CABLE PIN OUT DIAGRAM

BITSTREAMER II B~25 24 PIN DIP
SCCKET CONNECTOR SCCKET PORT DESCRIFTION
J4— 2% 18 5 AOQ Step enable
J4— 3 19 6 201 Step phase A
Jé— 4 22 9 AO2 Step phase B
J4- 5 23 10 AC3 Motor on
Ja-11 8 17 AIQ Timing
Jéd~12 21 8 ATl Home
J5- 2 17 4 BOO Wire 1 (top)
J5- 3 16 3 BO1 Wire 2
J5-~ 4 15 2 BO2 Wire 3
J5—- 5 14 1 BO3 Wire 4
J5~ 6 24 11 BO4 Wire 5
J5 7 25 12 BO5 Wire 6
J5- 8 1z 13 BO6 Wire 7 (bottom)
J5- 1 11 14 BO7 Strobe

* J4 is the left hand socket on top of the I/0 II board.

Note: Make sure the original port addresses have not been changed. Cn a 56K
system using the I/0 II board, the parallel port addresses should be set at 8

and 9 (factory standard.)

2-6 Rev. 1-B  6/7/80



Vector Graphic MP Dot Matrix Printer

2.1.4 Installing the PROM on the PROM-RAM board

The following instructions tell you how to install the Printer Driver PRCM
on the 12K Vector Graphic PROM-RAM bcard.

1) You may identify the PROM-RAM board in your computer by the row of 8
24-pin DIP sockets at the top of the board. With the power off, remove this
card from your machine. Block B must be addressed at EQOCH for 56K systems.
Check your PROM/RAM board manual for details.

2) Install the Printer driver PROM in socket 11. Make sure the notch on the
PRCM matches the indicated notch on the board.

3) Plug the PROM-RAM back into its socket on the motherboard.

4) The PROM installation is now complete.

2.2 Cable Hock~Up

To connect the cables between the computer and the printer, do the
following:
1) With the power at the mainframe turned off, connect the printer power
cable (Molex connectors at both ends) to the printer power connector on the
back panel of the mainframe and the matching connector at the back of the
MP,

2) With the power at the mainframe still turned off, connect the printer
signal cable (the flat wide cable with a 25 pin connector at each end) from
the printer signal connector on the back panel of the mainframe to the
matching connector at the back of the MP. The cable hook-up procedure is
now ccomplete.

2.2.1 Connecting MP to ZCB Board

If you have a Vector Graphic system equipped with a ZCB board, do the
following:

1) If you have a ZCB board which contains 1K monitor PROMs in sockets U20
and U2l, install the printer driver PROM in socket U22. If your ZCB board
contains a 2K monitor ROM in socket U22, place the printer driver PRCM in
socket U20,

2) Place the ZCB-MP interface card on the parallel port socket at the top of
the ZCB board.

3) Connect the cable to the MP Interface and to the rear of the computer.
Fasten the PB-225 connector to one of the cutouts with the hardware
provided.

Rev., 1-B  §/7/80 2-7



Vector Graphic MP Dot Matrix Printer

2.3 Loading Paper

To lead paper into the Vector Graphic MP dot matrix printer:
1) Remove the clear plastic top from the printer.

2} Tilt tractor feed mechanism forward until it stops.

3) Place box of fan folded paper kehind printer.

4) Feed paper carefully intc paper guide inlet at top of printer until it
feeds up between platen and print head. COCpen tractor guides. Pull paper up
through tractor assemblies, aligning guide holes in paper with tractor feed
pins. It would be convenient, at this time, to position the top of the next
form just above the print line. Make sure that both left and right sides
are aligned correctly, otherwise the paper will bind. One easy way to de
this is to count the number of holes fram the top of form to the first (top)
pins on either tractor. They should be the same. Now close the tractor
guides.

5) Replace' the plastic cover on the printer. The paper feeding process is
now complete,

2.4 Initial Testing

After the cables have been hooked up and paper has been installed in the
MP, some initial testing can be done to assure that everything is working
properly. Two test procedures are provided, one for Vector Graphic systems
under MDOS and one for Vector Graphic systems under CP/M.

NCTE:
When used with the printer driver furnished, the printer will not print a
line until a Carriage Return has been received unless the automatic CRLF
function has previously been selected. The characters received are stored
in a buffer until a Carriage Return causes the prcgram to send an entire
line to the printer.

2.4.1 Testing the MP and Printer Driver under MDOS

To test the MP and printer driver software in a Vector Graphic system
using MDOS:

1) Boot up MDOS using the normal procedure.

2) Load the printer driver call routine frcm the MDOS (8.6 version or later)
system diskette by typing SYSP (return).

3) Assign the port used by the printer by typing ASSIGN 2,3 (return).

4) Type FILES {return). A list of the files present on the disk should now
be printed on the MP dot matrix printer.

2-8 Rev. 1-B 6/7/80
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2.4.2 Testing the MP and Printer Driver under CP/M

To test the MP and printer driver software in a Vector Graphic system
using CP/M.

1) Boot up CP/M using the normal procedure.

2) Type CONFIG (return). The program will prompt you on various system
choices. 1In response to the question about printers, type D. By typing
YES to the question about making the selection permanent, the system will
configure itself to work with the MP printer every time it is booted up.

3) Type ©P. This causes the MP to print all data input from the keybocard.
Type a few words of your choice to confirm that the printer is operating
properly. By typing DIR (return), a list of the files on your diskette will
be printed. Typing _@?E_Will toggle the print function on and off.

2.5 Printer Control Commands

The following commands cause the MP to perform the listed functions
provided the system has been initialized as explained in the following two
sections. These commands will work from the keyboard or they can be sent
under program control to perform various print functions.

1) Tab: type ©I or the (tab) key.

2) Line feed: type ©J or (1f) key.

3) Form feed: type ©L,

4) Carriage return: type ©M or (return) key.

5) Toggle auto. CRLF flag: type (ESC) and A.

6) Toggle character/graphic flag: (ESC) and G.
(Works only if MP Graphic PROM is present.)

7) Toggle 80/40 flag: (ESC) and N.
8) Set top of form: (ESC) and T.

9) Set form length: (ESC) and Fxx. xX designates form length in 1/6 inch
increments. For values above 99 lines use A, B and C to represent 16, 11
and 12. These values are valid only for the tens place, they are not valid
for the units position. To set a form length of 11", xx=66; 14", xx=84.
{(Note: This command works only under program control.)

2.5.1 Printer Control Commands-MDOS

To use the MP under MDOS, initialize the system as follows.

Rev. 1-B  6/7/80 2-9
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1) Insert the diskette (MDCS 8.6 cr later) and boct up the system by typing
B.
2) Type SYSP (return).
3) To turn printer on type ASSIGN 2,3 (return).
4) To turn printer off type ASSIGN 2,2 (return)
NOTIE:
Form length may also be set under MDOS (versions 8.6 and later) by typing

SETFORM "N" (return) while in the operating system. N may be any number
from .5 to 21.5 in .5 (inch) increments.

2.5.2 Printer Control Commands~CP/M

1) The first time the printer is used with a particular CP/M diskette, the
CONFIG routine must be run. After this has been done once, it does not have
to be repeated provided that the same diskette is used each time.

2) To turn the printer on under CP/M type ©P.

3) To turn the printer off type ©P.

Note: To use any of the commands which use the (ESC) key, touch the key
lightly, key in the next letter(s) and derress (return).

2.5.3 Printer Control Commands—~Basic

The printer can be controlled from Micropolis Basic by doing the
following:

In the immediate mode, the command LISTP can be used to output a program
listing to the printer.

During program execution, output may be printed by writing to a print
file. For example:

10 OpEN 1"*Dp¥
20 PUT 1,X;
30 CICSE 1

The printer can be controlled from Microsoft Basic by doing the
following:

In the immediate mode, the command LLIST will output a program listing to
the printer.

During program execution, output may be printed by simply using the LPRINT
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or the LPRINT USING commands.

2.6 Maintenance and Repair of the printer

In order to assure satisfactory printer performance, it is reccommended
that repairs and overhauls should be done by the Vector Graphic Dealer.

Normal maintenance, however, such as changing ribbons and periodic
lubrication, may be done by a person with average mechanical skill by
following the instructions which follcw.

2.6.1 Changing Ribbons

Note:
Replace ribbon only with a type intended for use with dot matrix printers.
DO NOT use an ordinary typewriter ribbon, even for "emergency use™. To do
so will result in poor print quality and shortened print head life.

1) Remove both spools and the ribbon in place if there is one. Pay
attention to how it is threaded.

2) Remove the new ribbon and spools from their package.
3) Unwind approximately 24 inches of ribbon from the feed spool.

4) Place the feed spool on the left spindle and the take-up spool on the
right spindle.

5) Thread the ribpon from the feed spool around the rollers, reverse control
levers, and frame sides.

6) Tighten the ribbon by manually turning one of the spools. The ribbon
installation is now camplete.

2.6.2 Pericdic Lubrication

In order to insure proper operation, certain points of the MP must be
lubricated at specific intervals. Three different lubricants are required:

Code Pescription
02 Light Machine 0Oil
G2 Light Grease
Gll Light Moly Grease
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NOTE:
It is strongly suggested that in order to maximize printer life only
lubricants purchased from Vector Graphic be used. Any substitution will
result in shortened printer life.

First interval lubrication
The points illustrated in the appendix under "Lubrication Points—-Printer™
must be lubricated using the lubricants specified on the diagram at least
once every 6 months or 1 million lines of use, whichever comes first.
Second interval lubrication
The points illustrated in the appendix under "Lubrication Foints-Ribbon
Mechanism" MP ribbon mechanism must be lubricated with G2 lubricant every
2-1/2 million lines or every six months, whichever comes first.
Third interval lubrication
It is suggested that your MP dot matrix printer be overhauled by your
Vector Graphic Dealer every 5 million lines of use to assure dependable long
life.

2.7 Special Graphics Characters

The MP Graphics Driver Prom is available as standard egquipment. In order
to understand how to create special graphics characters, it is necessary to
know how "normal® characters are generated and printed. The same principle
is used whether the output is a printed letter on a page or a number on a
video display. What happens is this: in response to a command to print an
ASCIT character, the operating system or high level language consults a look
up table alreadv in computer memory. It obtains from this table the column
codes of the letter it is going to print. There are as many column codes as
the character matrix is wide. For example, for the MP the number of column
codes required for each character is 5. The column codes are eight bit
binary numbers, generally expressed as two hexadecimal digits. For example,
in response to a command to print the ASCII letter "R", the system would
find in the look up table the following five column codes: 11111110,
00010010, 00110010, 01010010, 10001100. (In hex, FE, 12, 32, 52 and 8C.)
You will notice that since the matrix is 5X7, the least significant bit is
not used and is always 0. Thus, the numbers are always even. These binary
numbers are plotted on a 5X7 grid, starting with the first (most
significant) bit of the first number which is plotted as the first dot or
non-dot at the bottommost point of the first colum. You then plot up the
column, converting each one to a dot and each 0 to a space (non-dot). When
you reach the eighth (least significant) bit, you ignore it and start on the
leftmost bit of the next cclumn code continuing in this manner until the
fifth column ccode is completed.
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Example
Column  Number 1 2 3 4 5
Code 0 0 0 0 0 IlLeast significant bit
11 1 10
1 0 0 0 1
1 0 0 0 1
111 10
i 01 0 40
i 0 010
1 0 0 0 1 Most significant bit
ASCII "RrR"
Binary Hex
Colum 1 11111110 FE
Column 2 00010010 12
Columm 3 00110010 32
Column 4 01010010 52
Column 5 10001100 8C

To create special graphics characters, first sketch the desired character
on a 5x7 grid (graph paper would be useful for this.) Rotate the paper 90
degrees to the right. From left to right, change each dot to a 1, each non
dot to a 0. Add an extra 0 at the end of each 7 bit number to change it
into an eight bit number. Convert that eight bit number into two
hexadecimal digits. Do this for each of the five columns needed for each
character. Store the 5 pairs of hex digits created in this manner in a
table at a convenient area in memory. The table thus created can consist of
up to 95 characters, each composed of 5 column codes. Make sure that the
space used for the table does not conflict with the operating system or
other higher level software you may be using in conjunction with the
printer. If you wish to save the graphic character data you have just
created, it is suggested that you do so at this point. The printer driver
must be told where tc find the table of graphics characters, so store the
address of the first hex pair at FC50/14.

The printer hardware strobes the character ccde to the print wires when
the most significant bit goes low. This is taken care of in the printer
driver furnished by a 'RRC' instruction. If you are writing your own
printer driver, be sure to include an *RRC' instruction on the hex code
before it is transmitted to the printer.
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II1., THECRY OF OPERATICHN

3.1 Print wire firing

The firing of the 7 print wires are controlled by the 8 bit ocutput of port
B. The signal from output bits 1-7 (the character column bits) are each
presented to an input on a 7426 NAND gate (U3 and U8) and held there for a
predetermined time by the software. Simultaneously, the 8th (most
significant) bit of Poxrt B provides the strobe pulse needed to activate the
pulse width timer.

The pulse width timer (V1) is used to regulate the timing of the print
wire solenocid actuation. This is particularly important since print quality
is dependent upon a precise amount of energy being applied to the solenoids.
The strobe pulse from the 8th bit triggers the 555 timer to begin timing,
holding the output high. Capacitor Cl begins charging. If the voltage
present is slightly higher than normal, it will charge quickly and then turn
off the timer. Conversely, if the voltage -is lower than normal, Cl will
take longer to charge and the ocutput of the timer will be held up longer.
Thus this timer is able to compensate for differences in supply voltage,
ensuring that the energy supplied to the print wire solenoids remains
constant no matter what the variation. Transistor Q1 is used to convert the
signal ocutput of analog IC V1 to digital IC voltage levels while inverting
it at the same time. This signal is again inverted through inverter on U5
and is presented to one of the inputs of the AND gate U2,

Due to mechanical considerations, two conditions have to be met before the
print wires can fire. The print head has to be off the home position and
dot (column) timing has to be received.

This is taken care of by IC U4. A signal indicating that the print head
is off the home position is received from the printer mechanism via J2-13.
This clears the 7474 flip-flop. The dot timing from the printer mechanism
clocks the Q output of the flip flop. The Q signal is ANDed at U2 with the
pulse from the pulse width timing circuit discussed above. This resultant
signal is logically MANDed with the character column bits. If both inputs
are high, the NAND gate pulls the print wire solenoid transistor base low,
permitting current to flow through the solenoid thereby firing print wire.
Diode, resistor and capacitor wired in series/parallel to the solencid are
for arc suppression and current limitation.
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Line feed control

The tractor feed mechanism is driven by a stepper motor which is under
software control via the MP interface. A stepper motor functions when its
coils are energized in a predetermined sequence. This pulls the armature
around in a verv exact and precise manner.

The stepper motor in the MP's tractor feed mechanism functions by the
printer driver software sending 2 sequences of signals on two ocutput lines
cf Port A. As the signal is received from the the ocutput line it is split
between a buffer and an inverter. If the first bit received is a 0, this
goes through the buffer portion of the circuit, causing the base of the
transistor to go low, switching it on and causing current to flow through
the stepper motor coil. The same signal, going through the inverter causes
the base of the transistor to go high, blocking current flow through the
emitter—collector circuit. The dicdes in the circuit prevent current surge
when the coil is turned off.

The sequence of bits sent to the first line of Port A is 0110. The secquence
sent to the second line is 001l. The coils are energized in the following
corder: 1 & 4, 1 & 3, 2 & 3, 2 & 4, 1 & 4, etc. The printer driver program
determines how many cycles are needed and sends the appropriate number of
cycles. Twenty four cycles or steps are needed to complete one line feed.
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IV. APPENDIX

4.1 Function of Graphics Driver PROM

The MP Graphics Driver is a program which allows you to use the Vector MP
Dot Matrix Printer to print images created on the high resolution graphics
board. It can also be used to print patterns specified by 1 byte hex
codes.

The MP Graphics Driver program is supplied on a 2708 EPROM which f£its into
slot 10 on the Vector Graphic PROM/RAM board and is addressed at E800H for
56K systems. If you have a ZCB board which has an 8316 Monitor RCM in
socket U22, socket U2l is addressed at E800H and the Graphics Driver PROM
should be placed there. See section 2.1.4 in this manual for EPROM
installation instructions. If you have a ZCB board which has two 2708
EPROMs in sockets U20 and U21, you cannot use the graphics driver PROM with
the board as is. See your dealer about getting your ZCB board modified so
that it will accomodate the printer driver PRCM in U20, the graphics driver
PRCM in U21, and a new 2K ROM in socket U22.

4.2 Graphics Driver Commands

Though the Graphics Driver is independent of the MP printer driver, it
shares several commands with it. In addition, there is a command (ESC) G
which allows the user to toggle back and forth between the printer driver
and the graphics driver. When going from the printer driver to the graphics
driver, (ESC) G must be followed by the hex address of a 480 character
buffer in user memory. The address must be expressed in Intel format, that
is, the first and second pairs of hex address digits must be reversed. For
example, AQ0QH would be entered as 00AOH.

The control commands shared between the printer and graphics driver are:

@I or (TAB) = Tab

©J or (LF) = Linefeed

oL = Formfeed

©M or (RETURN )= Carriage Return

4.3 Printing Under Program control

There are. three commands which will cause the MP to print what is displayed
on the high resclution graphics board monitor. In the following list, ADDR
stands for the address of the High Resolution Graphics board expressed in
the Intel format, as explained above. ‘

(ESC) D ADDR — Will cause the MP to print the screen in digital mode, bit
for bit.

(ESC) R ADDR -~ Causes the MP to print the screen in reversed digital mcde,
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that is, all 0's are printed as 1's and vice versa.

(ESC) V ADDR - Prints the grey scale image of what is on the screen, if the
High Resolution Graphics Board is in the grey scale mode. If the board is
set for the digital mode, the program will attempt to combine the digital
bits together as if they were hex bytes and produce unpredictable results.

4,4 Other Print Functions

You can set the graphics driver to generate an automatic carriage
return—-line feed (CRLF) every time it has received 480 hex bytes sent to it.
To do this, type or have the program send an {ESC) A. To toggle the
function off, type or have the program send an (ESC) & again.

The graphics driver will also permit the user to print images from hex bvtes
stored in a buffer area in user memory. The hex bytes must be between the
values of 80 and FF. The driver can be set in the 4 or 7 wire print mode by
keying or having the program send an (ESC) M.

The user then sends the data to the program which then prints it when it
receives a carriage return. If more than 480 bytes have been sent to the
program without a carriage return, all data after the 480th byte will be
lost.

To transmit a particular line, from program memory, for instance, the user
would have to encode the 480 desired bytes and store it in program MemOry .
He would further have tc write a simple assembly language program which
would fetch each of the successive bytes from program memory, move it to the
'C' register, push the contents of all registers onto the stack and call
E803H for 56K systems. The program stores each of the bytes in its internal
buffer and will print what has been received whenever it receives the hex
code for a carriage return unless it is in the automatic CRLF mode in which
case it will autcmatically print the line whenever 480 characters have been
received.

The amount of space between the lines can also be specified using the (ESC)
N command. This must be followed immediately by a 1 byte (2 hex digits)
from 00-FFH., This controls the number of pulses sent to the stepping motor
which pulls the paper through the tractors. Hex values of 0A and 11 are
suggested as starting points for the 4 and 7 wire mode, respectively. Cnce
this value has been set, the CRLF code will step the same number of pulses
until it has been reset or a 4/7 wire switch is performed.
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Setting of the ribbon:
1) Set the ribbon along the ribben setting course shown in Fhoto 3.16.

Reverse control lever

Ribbon spools

Rewerse control lever

CAUTION: See to it that the eyelet of the ribbon be situated between
the ribbon detector lever and the ribbon spool.

Photo- 3.16 Ribbon Setting Course

2} Check if the ribbon spools have been properly placed on the spool
shafts.

Fig. 2.15° Setting of Ribkon Spoal

3) Check if the ribbon is correctly engaged with the ribbon detector lever
and the: ribbon guide.

Check insertion
screw, etc.

Fig. 3.16 Setting of Inked Ribbon

4) After setting the ribbon and conducting check 3) above, give two or
three turns to the ribbon spoois to see if the ribbon has been
properly set or not.

CAUTION: In setting or removing the ribbon, be careful that printer
parts be not stained with the ink contained in the ribban.






(b} Type T:

Continuous business form can be easily set in the printer by following

the steps beiow.

SETTING STEPS

'LLUSTRATION

Raise the tractor unit up (turn it toward the
printer front side).

Insert the paper into the printer via the paper inlet
located on the rear side of the printer.

After the leading end of the paper has come out
of the printer, put the tractor unit back to its
initial pesition (turn it toward the: rear side of the
printer). Then, raise the paper hoiders up, and
engage paper feed holes on tractor pins.

NQTE: The paper should be-set on the tractor
unit from the front side of the printer
after its leading end has passed behind
the tractor stay rod.

After putting the paper hoiders back into position,

loosen the lock lever and adjust the tension of

paper in the direction of width. (Turning the lock
lever toward the front of the printer causes it to
be loosened, and toward the rear, tightened.)

Referring to the matching mark, position the paper

by operating the paper feed knaob.

Photo 3.11

Paper
hoider

e

i
' Tractor frame
stay red

Paper

Phote 3.14







Lubrication Points
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