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R6500 Microcomputer System

L APPLICATION NOTE

Printer Control with the R6522 VIA

PURPOSE

The R6522 Versatile Interface Adapter (VIA) is an
extremely powerful device for controlling peripheral
devices in a 6500-based microcomputer system. The
most versatile features of the R6522 are the two 16-bit
programmable counter/timers, which can significantly
reduce and simplify the real-time programs required to
control external equipment.

This application note describes how a dot matrix printer
mechanism can be interfaced to a Rockwell AIM 65
Microcomputer, using the on-board, user-dedicated
R6522 VIA to control all printer functions. The printer
mechanism chosen was the Two-Day Corporation 10600
Series 80-column Impact Dot Matrix Printer. Two models
of this printer are available:

1. Model 10600A Synchronous Motor Drive

2. Model 10600B Stepper Motor Drive, Independent
Paper Feed

The two print mechanisms are identical except for the
drive motor and the method of generating the paper feed
function. Model 10600A has a fixed printing rate of one
line per second. The paper feed is controlled by a ratchet
mechanism which generates a paper feed after each line
is printed. Model 10600B is somewhat more versatile,
since the stepper motor speed can be controlled. Also,
the paper feed is under direct control and is independent
of print head motion. The required interface hardware
and software for both models of the printer are described
in the following text.

INTERFACE HARDWARE

Figure 1 shows the circuitry required for the Model
10600A printer. Note the 3 Amp. fuses to protect the print
head from overheating and damage due to driver failure.
A DIP read relay is used to switch the AC power to the
synchronous motor. The relay also provides electrical
isolation from the power line; an optical isolator could
also be used to perform this function.

Figures 2a and 2b show the motor control section for the
Model 10600B. The stepper motors require four
sequenced quadrature square waves to generate the
stepping motion. The circuits shown generate the
reguired sequence from a single control pulse input from
\rhe AlIM 65. The Head Drive circuit requires an extra

divide-by-four counter on the input to achieve proper
stepping rates from the R6522 Shift Register output.

Figure 3 shows the printer timing.

INTERFACE SOFTWARE

Figure 4 is an overall flowchart for the printer control
program. The T1 Timer in the R6522 is used in the free-
run mode to generate the dot timing intervals. The T2
Timer is used in the Model 10600B Printer to control the
shift register output (CB2), which also operates in the
free-run mode to generate the pulse train that controls
the head drive stepper motor. The paper feed stepper
motor is driven by a software timing loop controlling the
CA2 output in manual control mode.

The operation of the program is very straightforward.
Since the head is traveling across the platen at a known
speed, the dot data is output o the head drive electronics
at a fixed constant rate to provide the desired characters.

The nominal character density specified by the
manufacturer is 80 characters per line, using a 4-by-7 dot
matrix. In order to utilize the dot matrix tables in the AIM
85 Monitor ROM, it was necessary to modify the
character font to use a 5-by-7 matrix. Two character
densities have been generated: 60 characters per line,
corresponding to the AIM 65 Text Editor buffer length,
and 72 characters per line for use with the AIM 65
Assembler. Listings for both driver programs are attached
for the Model 10600A printer.

Many other character densities and print fonts are
possible. The Model 10600A printer is restricted by its
constant head speed, however, since the manufacturer
recommends a maximum duty cycle on the head
solenoids of approximately 30%. This limits the dot
density, since the solenoids must be energized for 0.5 Ms
to create a satisfactory dot. In the Model 106008, the
head speed can be reduced, resulting in much denser
characters. Further, the paper feed control on the 10600B
permits graphic printing, although a graphics software
package is not presently available.

Although the software listed here is written for the AIM
65 microcomputer, it is useable in any 6500-based
system by simply replacing the specified AIM 65 Monitor
subroutines with the coding for these subroutines. The
subroutines are listed in the AIM 65 Monitor Program
Listing, Rockwell Document No. 29650 N36L.
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Figure 1. MODEL 10600A PRINTER INTERFACE
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