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PRODUCT SPECIFICATION

DATAPOINT

160 CPS Matrix Printer

9621/9622

1.0

GENERAL DESCRIPTION

The Datapoint ® 160 CPS Printer is a microprocessor-
controlled, tractor-fed, 9-wire dot matrix, single-density,
132-column, bidirectional printer which interfaces to
Datapoint systems. The printer is available in two different
models.

Model 9622, the parallel version of the printer, interfaces to
any Datapoint processor with a 5500/6600 or 2200/1100
I/0 bus.

Model 9621, the serial version of the printer, connects to
any Datapoint terminal or processor that conforms to
RS-232-C signal levels.

The printer contains a Standard Character Set located in
a Read Only Memory (ROM). Each character in the ROM
is designed within a 9x9 matrix. (The single-density font
uses seven rows and five columns. The seven rows can
be either the upper or lower seven of the nine possible
rows. The five columns are not adjacent, but have a blank
column between two printable ones.) This character set
is a single-density font (60 dots per inch resolution) with
96 addressable and 94 printable characters. The DEL
and Blank characters are nonprintable. Characters are
addressed by an ASCII code between octal 040 and 177.
See subsection 3.2.1 for character definition.

Forms control is processed by an electronic Vertical
Format Unit (VFU) that the operator can select by setting
two switches inside the printer. The two switches permit
selection of forms that can accommodate from 1 to 99
lines. A separate switch permits the operator to select line
spacing of 6 or 8 lines perinch (LPI). A paper-out switchis
located within 1-1/2 inches of the form edge when the
left-hand tractor has been moved to the leftmost position.

An operator control panel with three switches and two
indicators is provided. Included in the function of the
switches is an extensive self-test capable of reporting
internal status, testing complex carriage motions, and
printing various self-contained print patterns.

The following printer options are available:

Primary Power —When shipped, the printer is configured
for 120 VAC, 50 or 60 Hz. However, during installation, it
can be reconfigured for operation with input voltages of
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100, 120, 220, or 240 VAC.

Address —The normal address of the printer as shipped
from Datapoint is 0303. However, during installation, it can
be strapped to any legal peripheral address.

Baud Rates —The 9621 serial printer is shipped from
Datapoint configured to operate at 9600 baud. However, it
can be reconfigured during installation for operation at
9600, 4800, 2400, 1200, 600, 300, or 150 baud. It can also
be configured to operate from an external 8x or 16x clock.

Parity —The 9622 parallel printer can be configured at
installation to accept data in either the 6600/5500 or
2200/11001/0 modes. The printer is shipped configured
for 6600/5500 operation.

Optional PROM Character Set—To accommodate the
various character sets in the international market,
provisions have been made within the printer to add a
PROM (Programmable Read Only Memory).

Mechanical VFU —This factory-installable option employs
a mechanical VFU chain which lets the operator adjust for
printing on form lengths of from 1through 24 inches (2.54
through 61 cm) in 1/4-inch (6.3-mm) steps.
Compressed/Expanded Print Option —This option
provides additional commands to the standard printer and
incorporates a Random Access Memory (RAM) Character
Set Memory. With this option (via a user-generated pro-
gram), the customer can:

® Modify a selected character or down-line load a custom
character set on a character-by-character basis in the
Compressed/Expanded Option RAM Character Set
Memory.

e Expand or compress either the character set located in
ROM (Standard Character Set), Optional PROM (if in-
stalled), or the Compressed/Expanded Option RAM. This
allows the user to select from a variety of character
pitches (1.25, 2.5, 5.0, 8.25, 10.0, or 16.5 characters per
inch; and 0.75,1.0, 1.5, 2.0, 3.0, 4.0, 6.0, or 8.0 lines per
inch) via customer-generated programs. When using
16.5 CPI, 216 columns can be printed instead of 132.

@ Select one of three possible character sets for printing:
Standard Character Set in ROM
Optional PROM Character Set (if installed)
Compressed/Expanded Option RAM Character Set

¢ Execute an additional down-line load forms length
command.

o Set both horizontal and vertical tabs.

® Execute additional horizontal and vertical tab
commands.

Stand —An optional stand (9603) is also available as an
alternative to tabletop installation.

The 160 CPS Matrix Printer is designed to be used as a
systems printer in data processing applications with a
moderate volume of printing. Use of the 160 CPS Printer for
high-volume printing requirements or high duty cycles is
not recommended and will adversely affect reliability.
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SYSTEM REQUIREMENTS

Both versions of the printer are compatible with all
Datapoint software used to drive a local printer.

Model 9622, the parallel version of the printer, interfaces to

any Datapoint processor with a 5500/6600 or 2200/1100

/0 bus.

Model 9621, the serial version of the printer, connects
to any Datapoint terminal or processor that conforms to

RS-232-C signal levels.

3.0

HARDWARE SPECIFICATIONS

3.1

Performance Specifications

3.1.1

Standard Printer

The following specifications apply to the standard printer

without options:

Line width
Character spacing
Registration
accuracy
Character rate

Printer throughput
Space slew rate
Line spacing

Single line slew
time

Multiple line slew
time

Form Length
(Microprocessor
Control)

Paper feed
Paper type
Paper width

Paper weight

Ribbon
Multiple part forms

132 columns, maximum
0.1inch (0.254 cm)
13.2inches +/—0.05

inch in 132 characters

160 characters per second,
maximum

60 to 500 lines per minute,
nominal (see Figure 3-2)

160 to 250 spaces per second,
nominal

6 or 8 lines per inch, operator
selected

100 ms for 6 LPI advance and
80 ms for 8 LPI advance,
maximum

2.2 inches (5.6 cm) per
second (using heaviest
specified paper), minimum
at 6 LPI, any multiple of 1/6
inch (0.43 cm) from 1/6 to
16-2/3 inches (0.43t0 43 cm)
at 8 LPI, any multiple of 1/8
inch (0.33 cm) from 1/8 to
12-1/2 inches (0.35to 32.5 cm)
front feed or bottom feed
fan-fold, sprocket fed

1.5to 15inches (3.85t0
38.5¢cm)

15t0 20 Ib (6.8 t0 9.2 kg),
single part

cartridge, Model Code 80430
maximum 6 parts (1 original
plus 5 copies)

original, 12t0 151b (5.5to

6.8 kg)



copies, 9to121b (4.2to
5.5kg)

last copy, 15 |b (6.8 kg)
carbon papers, 7.251b (3.3
kg) with medium hardness

Self-test features internal diagnostics and slew
pattern printing test
Environmental —40to 185 degrees Fahrenheit
Storage: (—40to 85 degrees Celsius)
0to 95% RH, noncondensing
Operating: 50 to 100 degrees Fahrenheit
(10 to 38 degrees Celsius)
20 to 90% RH, noncondensing
Power Dissipation: 164 BTU/hr
Input Power: 1.5Aat 120 VAC
3.1.2

Printer Operating In Compressed/Expanded Print
Mode

If the printer has the Compressed/Expanded Print Option
installed and the customer has elected to print in this
mode, the printer performance parameters will not be the
same as the specifications outlined in subsection 3.1.1 for
the standard printer. Some of these variances are briefly
described as follows:

Line Width—If a character pitch other than 10 CPl is
specified, the line width is not 132 columns. For example,
for the 16.5-CPI character pitch, the maximum line width is
216 columns.

Character Spacing—For character pitches other than 10
CPI, the character spacing is not 0.1 inch (0.254 cm). For
example, for 5-CPI character pitch, the character spacing
is 0.2 inch (0.508 cm).

Character Rate—The 160 characters-per-second print
rate will be less using the Compressed/Expanded Print
Option. Refer to Section 3.3 for details.

Parameters such as paper feed, paper type, paper width,
paper weight, ribbon, multipart forms, and self-test fea-
tures remain unchanged when the Compressed/
Expanded Print Option is installed.

3.1.3

Printer Operating with Mechanical VFU Option

If the printer has the mechanical VFU option installed and
the customer has elected to operate with a format chain,
the Forms Length specification for this mode of operation
is as follows:

Forms Length
(Format Chain Control) from 1to 24 inches
(2.54t061cm)

6 LPI: any multiple of
1/2inch (1.3cm)
8 LPL: any multiple of
1/4inch (0.6 cm)
If the printer has the mechanical VFU option installed, the
customer can select the Form Length to operate under
microprocessor control (see Section 3.6).

3.2

Character Sets
3.21

Standard Character Set

The Standard Character Set shipped with every printer is
defined in Figure 3-1. This character set is located in a
ROM and cannot be altered under program control. The
characters are basically designed using the top or bottom
seven rows of a 9x9 dot matrix.

Each characterto be printed is assigned an ASCIl code
from octal 040through 177. There are 96 addressable and
94 printable characters. Octal code 040 (ASCII blank) is
treated as a “space” character. Octal code 177 (ASCH
DEL) is ignored.

e _ﬁ‘ B

Teel——ee

B |

1
T T T 1
i, 4
11
[ ]
13
o
I
T 11
1 ®
["II

050 051 052
HeHH  HHHH e o
30 voets ik
41 - - i1 { 11 _,_‘w 4
¢! %f Jugnnpans
053 054 055 056 057
00; n ERE [&0 Ldhdhd r
£ L e e e
iaiERcanaERGast Ehaddiiine
060 061 062 063 064
ottty SN Y Rdbdhd
iuut o
0**01**: :“_‘ ?*‘“ —-?— **
[
o] feenl LD Teenl el
065 066 067 070 071

Figure 3-1. Character Set Font



[
103

115

hdbhdhdl

hdhdhd

hdhdl

102

A4

40100

114

165

164

176

101
113

163
175

:

Rk

i

Hhd

162
174

11

077

161
173

Hﬁ_+w_

R

4Py
076
110

Lodts

160
172

075
107

isnits
soele]

LIt

®

074

NEEPSAdAg
A dhd
106

Ldhdhd

157
171

170

156

@]

L

073
LdbdLdl
191019

105

Rdbd

L&

HRRERENE

}

v dhd

072

104

oferere

[ERRREN

%

185
167

HENAER

154

166

T T 11 ] T 1T T 17 ____‘I
8 Ceeers itet B :
SRS TLES seeeee ] |
m ERaEsT
8§ 5 s SLENE =
ok ¢ EeH
A J D O T T
e, e erete
L 35 o 44096 T oo e
o7 e T ejee
‘ ( I I A | 1 T T
I - 1o
sevseve 3 8 e 2 =
R S I N -
e CoibiHe O . ertert
2 et
N 0009990 T e eieT |
e e | 4 oo
e B S e
Y eetind Shater® o
Rlae 3
2% o g s e o s T _01 Wn f
ot s St et w e
TR eRrenee R et e e
_ R Feg el rege]
I — ] 1 o000
= Telelly
+ 8 WJ L= LA =3 O
® ” *Alﬁll.‘ I IQ%I ]|#
11 ] 1
] ] T ®9®e
5, B, CereH, i
$0F ShE R et
T ® _“_—“__ I I [wri
i ] “ _+ m%**_H_
s e S E T Y esesdee
! - ] S

Figure 3-1. Character Set Font (continued)




If the Optional PROM is not installed in the printer, this
character set will automatically be selected and its con-
tents loaded into the Compressed/Expanded Font Option
RAM Character Set Memory (if instalied) by the printer at
power-up or system initialization.
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Optional PROM

Because of the variance in character sets within the inter-
national markets, Datapoint has provided manufacturing
the capability, through some distribution centers, to create
a PROM with a custom-designed character set. Refer to
the Datapoint Character Set Generator for 9621 and 9622
Matrix Printers CHARFP2 User's Guide (Document
Number 50475) for details on how to create a PROM with
custom fonts.

The contents of the Optional PROM cannot be altered by
the customer under program control.

When the Optional PROM is installed in the printer, this
character set will automatically be selected and its con-
tents loaded into the Compressed/Expanded Font Option
RAM Character Set Memory (if installed) by the printer at
power-up or during system initialization.

3.23

Compressed/Expanded Print Option Character
Set

When this option is installed in the printer, the customer
has the following additional character set capability:

Generate a Custom Character Set

This option adds a Random Access Memoary (RAM). The
RAM is automatically loaded with a character set from
either the Optional PROM or the ROM at power-up or dur-
ing system initialization. (See subsections 3.2.1and 3.2.2.)

After power-up or system initialization, the customer can
modify the character set on a character-by-character
basis via a customer-generated program.

Horizontal (characters per inch)

Double Quad  Octal
Wide Wide Wide

16.5 10 8.25 5 2.5 1.25

v 8 X X X X X X
? 6 X X X X X X
% Double High
c 4 - X X X X X
a 3 - X X X X X
|

Quad High

2 - X X X X X

1.5 - X X X X X
L OctalHigh
P 10 - X X X X X
I 075 - X X X X X

x= possible allowed combination
-= not allowed (16.5 compressed print can only be used with 6 or 8
lines perinch).

Table 3-1. Possible Print Combinations with
Compressed/Expanded Print Option

The custom character set will be cleared whenever
power-up or system initialization occurs.

Select Character Sets

The customer can select from three character sets for
printing:

e Standard Character Setin ROM

¢ Optional PROM Character Set (if installed)

e Compressed/Expanded Optional RAM Character Set

Compress or Expand a Selected Font

The customer can select the character set from the ROM,
the Optional PROM, or the Compressed/Expanded Option
RAM, and compress or expand the characters in the
selected character set. Tables 3-1 and 3-2 define the pos-
sible printable combinations and the width/height of the
resulting characters.

1

Character Width  Character Height
Font Size (inches) (inches)
Octal High 1.0LPI 0.967
0.75LPI 1.212
Octal Wide 1.25 CPI 0.606
Quad High 2.0LPI 0.482
1.5LPI 0.606
Quad Wide 2.5CPI 0.303
Double High 4.0 LPI 0.241
3.0LPI 0.303
Double Wide 5.0 CPI 0.151
Single High 8.0LPI 0.120
6.0LPI 0.151
Single Wide 8.25CPI 0.098
10.0CPI 0.081
16.5 CPI 0.048

Note: Only 16.5 CPl is limited to single height; other widths may assume
any height.

Table 3-2. Normal Character Matrix Sizes
In Compressed/Expanded Print Option

33

Print Rate
3.3.1

Print Rate Single-density Character Sets (60 dots/
inch resolution)

Single density is the printer's normal default mode. When
selected, the carriage on the 160 CPS Matrix Printer moves
at a constant velocity of 16 inches per second across the
entire print line, controlled by a servo system. Character
spacing is 10 characters per inch, which yields the 160
characters-per-second print rate.

Figure 3-2 graphs lines per minute (LPM) printed against
the number of nonblank characters per line. The greatest
line print rate is achieved when all the nonblank characters
on successive lines form a single column down the page;
the lowest line print rate occurs when the nonblank charac-
ters on successive lines are printed across the entire 132
columns of the line.

5



Lines per minute

20 40 gO 80 100 120 140

Pﬁnted characters per line

Figure 3-2. Print Rate (LPM) 10 CPI

332

Print Rate Double-density Character Sets (120
dots/inch resolution)

The Double-density mode instructs that any character is
required to print a dot in adjacent columns of a given row.
In the following example, when printing a single-density
“+" character, Row 4 has a missing dot for columns 2, 4, 6,
and 8. For a double-density character, the character de-
sign places a dot in these columns. See the following
examples:

Column

Row 1 2 3 4 5 6 7 8 9

x
>
X X|X[IX] X
>
b

Olo|Njfo|la|~]lwIN|[—=

“+” Character Single Density

Column

Row 1 2 3 4 5 6 7 8 9

>
>
x
x
XXX} X|Xx
>
>
x
>

Ol |N|O|JO|{_]lw|N]|—

“+” Character Double Density

If the customer has designed a double-density character
set and wishes to print it, the double-density command
must be invoked via a customer-generated program. (See
subsection 3.9.2.) When the double-density command is
invoked, the print rate is half the single-density print rate.
3.33

High Dot Density Character Set

If the Compressed/Expanded Print Option is installed and
the Compressed/Expanded Font RAM character set is
selected, the print rate is determined by an algorithm
within the microprocessor. A delay will be invoked if: (1)
more than 21 dots comprise any character within the
Compressed/Expanded Font RAM, or (2) the total number
of dots in the Compressed/Expanded Font RAM exceeds
the number of dots in the Standard ROM Character Set.

A delay of up to 3.5 seconds may be experienced follow-
ing a printed line, depending upon the character set dot
density.

3.4

Operator Controls and Indicators
3.41

Power ON/OFF Switch

The primary power ON/OFF switch is located on the lower
right rear of the printer. When power is ON, the POWER
indicator is illuminated.

3.4.2

Front Panel Indicators and Switches

Front panel indicators and switches are located on the
right front of the printer (see Figure 3-3). These controls
and their functions are listed below:

Name  Function

POWER The POWER indicator lights when power is
applied.

The FAULT indicator flashes when one of the
following conditions exists:

Paper out;

Cover open.

FAULT



The FAULT indicator glows steadily under the
following conditions:

Carriage jam;

Machine fault.

When pressed, the RESET switch:

Initiates a Power-on-reset if a machine fault
exists (FAULT indicator lighted).

Clears a paper-out fault for one line.

With the cover closed:

Pressing RESET, then LINE, without releasing
RESET, starts a slew pattern test—holding
RESET and LINE repeats the test.

Pressing RESET, then FORM, without releas-
ing RESET, invokes internal diagnostic tests.

With the cover open:

Pressing RESET, then LINE, without releasing
RESET, advances the paper 1/96 inch.
Pressing RESET, then FORM, without releasing
RESET, resets electronic top-of-form to the pre-
sent location, and resets electronic form length
to the value indicated by the Form Length
Switches.
When pressed, the FORM switch advances
paper to the next top-of-form, overriding the
paper-out sensor.
LINE When pressed, the LINE switch advances
paper one full line, overriding the paper-out
Sensor.

RESET

FORM

Line

Figure 3-3. Controls

3.5

Paper Feeding

Before paper can be fed into the printer, raise the top (by
lifting at the sides near the front) and open the carriage (by
pushing back the Platen Retract Lever on the left side of
the chassis).

Use the slot in the front of the printer for tabletop paper
loading; when the printer is mounted on its optional stand,
use either front feed or bottom feed (see Figure 3-4).

Feed paper from under the front of the machine through

one of the two slots in the baseplate. Clamp the paper into
the tractor and run it out over the back to be stacked on the

floor behind the printer. Finally, close the carriage by mov-
ing the Platen Retract Lever on the left side of the chassis
from its temporary pushed-back position to fully forward.

Next, adjust for paper thickness by appropriately position-
ing the Forms Thickness Adjustment Lever on the right-
hand side of the chassis to the click stop corresponding to
the paper thickness. For multipart forms, the best last copy
is obtained when the Forms Thickness Adjustment Lever is
as far upward as possible while still maintaining accept-
able print on the first copy.

When the LINE switch is pressed, one standard line spac-
ing (based on the setting of the 6/8 LPI switch on the
tractor) is performed. When the FORM switch is pressed,
paper is fed, under microprocessor control, to the next log-
ical top-of-form. If the optional form length chain is used,
aper is fed until the form flag is sensed and passed by
one line. After performing this manual form feed and be-
fore starting printing, ensure correct paper registration.

Paper

path
Print area

Print head

Front Bottom
feed feed

Optional stand

Figure 3-4. Paper Feeding

3.6

Tractor Controls
3.6.1

Vertical Forms Alignment—Microprocessor
Control

Form length is set by the two switches located on the rear
left of the controiler board inside the printer. Dial the
number of lines in the form. For example, an 11-inch form at
6 lines per inch contains 66 lines. To make the printer han-
dle this length, set the switch dials to 66. To enable micro-
processor control of the tractor, these switches must be set
to a value other than 00. '

Line spacing is set by the toggle switch located next to the
two Form Length Select switches on the controller board
inside the printer. The operator must select either 6 or 8
lines per inch (LPI) spacing.

Afterthe Form Length Select and Line Spacing switches
have been set, the tractor drive system is aligned by
activating the FORM switch on the front panel.



To establish the top-of-form position on the form, rotate
the manual Paper Drive Control knob on the left end of the
tractor i:: either direction. This aligns the form to the
desired top-of-form position.

If you reverse the Paper Drive Control knob to push the
paper back into the machine, be sure to apply tension to
the paper from below to prevent jamming.

After the paper is correctly positioned, without advancing

the paper, press RESET and FORM with the cover open to
reset the printer to the desired form length.

3.6.2

Vertical Forms Alignment—Mechanical VFU
Control

To enable the mechanical VFU control, the two Form
Length Select switches on the rear left of the controller
board inside the printer must be set to 00.

Line spacing is set by the toggle switch located next to the
Form Length Select switches on the controller board inside
the printer. The operator must select either 6 or 8 lines per
inch (LPI) spacing.

The vertical forms length chain is located on the right end
of the tractor. The operator can adjust this VFU chain to
format the printer for any paper length from 1to 24 inches
(2.54to 61 cm).

The VFU chain is adjusted by removing or inserting links.
Each link in the format chain corresponds to 0.25 inch (0.63
cm) of vertical paper motion. Therefore, for a standard 11-
inch (27.9-cm) form, 44 links are required. At least one flag
link in each chain must denote the top-of-form position.

For 6 LPI spacing, every two lines in the format chain cor-
respond to 0.5 inch (1.3 cm), or three lines of vertical
paper motion. Therefore, when operating at 6 LPI, the
chain can halt at every other link. Thus, for correct 6 LPI
operation, the total number of links in the chain (including
flags) must be an even number.

At 8 LPI spacing, every link corresponds to 0.25 inch (0.63
cm), or two lines of vertical paper motion. Therefore, when
operating at 8 LPI, the chain can halt at any link.

Since the chain will not fit on the tractor if it is shorter than
18 links (including flags), forms shorter than 4.5 inches
(11.43 cm) require multiple flags. For example, 4-inch
(10.16-cm) forms require 15 links and a flag, then another
15 links and a flag.

After the optional forms length chain and the Form Length
Select and Line Spacing switches have been set, the
tractor drive system is aligned by activating the FORM
switch on the front panel.

To establish the top-of-form position on the form, disen-
gage the clutch on the right-hand side of the tractor. With the
clutch disengaged, rotate the manual Paper Drive Control
knob on the left end of the tractor in either direction. This
aligns the form to the desired top-of-form position. If you
reverse the Paper Drive Control knob to push the paper
back into the machine, be sure to apply tension to the
paper from below to prevent jamming.

Press the FORM switch; the printer will feed paper until it
reaches the next top-of-form. Assure correct registration
before beginning printing.

3.7

Programming Considerations

The printer is designed to accept two types of command
formats:

Nonformatted Command String—Command strings are
generally single commands in octal format.

Formatted Command String—Command strings are iden-
tified by command names, followed by the ANSI abbrevia-
tion, followed by the character sequence within paren-
theses. A comma separates characters. The #i value in-
dicates the i-th parameter, which consists of an un-
specified number of ASCII characters representing the
digits 0 through 9. The value of #i is the value of the digits
taken as a decimal integer, with the most significant digit
received first. A semicolon (073) separates parameters.

Three formats are available:

¢ 033 followed by a single character in the range 040
through 0176 (not 0120 or 0133).

® 033 0120 followed by a character in the range 040
through 0175 or a string of characters in the range 040
through 0176, including 033 and 0140. The character fol-
lowing the P (0120) is used to expand this format for fu-
ture use with 0176 reserved to expand to an additional
character.

0 033 0133 #1 073 #2-73...#i1112...In E The #i value
is in the range 060 through 077. The | value is in the
range 040 through 057. The F value is in the range 0100
through 0176. The meaning of “F” is modified if an “I" is
present. A zero or missing i returns the printer to the de-
fault on that parameter.

When the printer receives an illegal command, it will ignore
the command and start printing the ASCII equivalent
characters for the rest of the command following the
violation.

Because the printer can execute additional commands
when the Compressed/Expanded Font Option is installed,
the following command definitions are divided into two
sections.

3.8

Standard Printer Commands

The printer always recognizes the following standard
printer commands.

3.8.1

Carriage Return
015 (Octal)

The Carriage Return command moves the print position to
column 0, the column adjacent to the left limit of carriage
motion.

3.8.2

Tab to Column

001,msd,Isd (Octal)

The Tab to Column command moves the print position to
the column specified by msd and Isd. Column position may
be any value 00 through 083 hexadecimal (0 through 131
decimal). The msd and Isd values are two ASCII character
hexadecimal digits that specify the column position rela-
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tive to column 0. The most significant digit is msd. Column
width is determined by the currently selected column
width.

To down-line load a Tab to Column command on the 160
CPS Printer, convert the decimal column number to
hexadecimal.

For example, to instruct the printer to tab to column 60 and
print the character "A" at this column:

1. Convert 60 to hexadecimal. 60 = 3C (hex).
2. The command is coded as follows:

0303, 001, 063, 0103, “A”
ASCH  ASCII
3 C
Command
Printer Address Character to be
printed
3.8.3
Line Feed
012 (Octal)

The Line Feed command advances the tractor one line.
Line spacing is a function of the currently selected number
of print lines per inch, controlled by the 6/8 lines-per-inch
switch or as commanded by the software.

3.8.4

Microline Feed
016 (Octal)

The Microline Feed command causes the tractor to
advance paper 1/24 inch.

3.8.5
Form Feed
014 (Octal)

The Form Feed command causes the tractor to advance
paper to the next top-of-form.

3.8.6

Down-line Load Forms Length
033,014,n2,n1

The Down-line Load Forms Length command inhibits
internal forms control and substitutes the form length
specified in n2, n1 as the desired form length.

Note: The n2 and n1 values are two 6-bit binary numbers
which define the form length in 1/96-inch increments. The
two numbers are defined as follows:

n2
xXb5b4 b3b2b1b0
n
xxb5b4 b3 b2b1b0

The two high-order bits in each byte are ignored. The low-
order bits are linked together to give the form length in
1/96-inch increments (n2 is the most significant byte). The
n2 and n1 values may be sent as printable characters,
provided octal 0177 is not sent. Octal 0177 (DEL) is dis-
carded by the input routine.

To down-line load the forms length:
1. Multiply the length of the form in inches by 96.
2. Compute the binary equivalent of the total.
3. Split the binary word into two 6-bit words.
For example, to down-line load for a 10.5-inch form:
1. Multiply 10.5 by 96 = 1008.
2. Convert 1008 to its binary equivalent: 001 111 110
000.
3. Split the binary word into two 6-bit words: 001111 (oc-
tal 017) and 110000 (octal 060).
4. The command to establish a 10.5-inch formis:
033,014,017,060.

387

Forms Length Reset
023 (Octal)

The Forms Length Reset command resets the printer to
utilize internal switches for forms length.
3.9

Compressed/Expanded Font Option Commands
The following additional commands can be executed by
the printer when the Compressed/Expanded Character
Set Option is installed.

3.9.1

Select a Character Set
033,0133,#a,0155

The Select a Character Set command selects one of three
character sets that may be present in the printer, based on
#a determination:

Character Set

10 Optional PROM*

11 Standard ROM

12 Optional PROM

13 Compressed/Expanded RAM

*If the Optional PROM Character Set is not installed, the
Standard ROM Character Set is selected.

Any values of #a except those listed will result in no
change in the previously selected font.

For example, to select the Compressed/Expanded Option
RAM Character Set, the following command is used:
033,0133,“13",0155

If the program attempts to select a character set that is not
installed, the printer will select the Optional PROM Charac-
ter Set, if installed. If the Optional PROM set is not in-
stalled, the printer will select the Standard ROM Character
Set.

3.9.2

Select Character Set Density
033,0120,041,040,#d,033,0134

The Select Character Set Density command informs the
printer of the density of the character set. If #d is *1,” the
character set is a normal or single-density character set
(60 dots per inch); if #d is “2,” the character set is a
double-density character set (120 dots per inch).
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For example, to inform the printer a dual-density character
set is to be used, the following command is entered:

033,0120,041,040,2",033,0134

The printer does not automatically select the character set
density. If a double-density character set is to be printed,
the customer program must inform the printer a double-
density character set is selected. Otherwise, the printout
will not be legible.

3.9.3

Compress/Expand Selected Font

033,0133,"“#v;#h",040,0107
See Table 3-1 for valid combinations of #v and #h.

Specification in the #v (vertical line spacing) is defined as
the height of the line in 1/1440inches on the tractor, and #h,
the width of the characterin 1/1440inches. The 160

CPS Matrix Printer allows only certain decimal values of #v
and #h, and ignores all others. Also, certain assumptions
about character height are made for the #v values. Valid
values for #v are as follows:

180/1440 inch—8 LPI (assumes single-height characters)

240/1440 inch—6 LPI (assumes single-height characters)

360/1440 inch—4 LPI (assumes double-height
characters)

480/1440 inch—3 LPI (assumes double-height
characters)

720/1440 inch—2 LPI (assumes quadruple-height
characters)

960/1440 inch—1.5 LPI (assumes quadruple-height
characters)

1440/1440 inch—1 LPI (assumes octal-height characters)

1920/1440 inch—0.75 LPI (assumes octal-height

characters)

Valid values of #h are as follows:

87/1440 inch—16.5 CPI

144/1440 inch—10.0 CPI (default value)

174/1440inch—8.25 CPI

288/1440 inch—5.00 CPI (printer assumes double-dot
density)

576/1440 inch—2.50 CPI (printer assumes quadruple-dot
density)

1152/1440 inch—1.25 CPI (printer assumes eight times

[octal] dot density)

For example, to set the printer for 8 LPI line spacing and
16.5 CPI character spacing, the following command is
used:

033,0133,180;87",040,0107
3.94

Load a Character
033,0120,041,CHAR, #1;...#9,033,0134

The Load a Character command allows modification of the
dot matrix for any character in the Compressed/Expanded

Option RAM Character Set. Matrix modification is accom-
plished one character at a time. A customer-generated

program to transmit 94 separate commands is required to
modify all 94 printable characters.

The ASCII character CHAR must be in the range 041 to
176.

To create a new character to be used by the 160 CPS
Printer, a 9x9 dot matrix is used. (Columns are left to right;
rows, top to bottom.) Only seven of the nine rows can be
utilized in any single column, the top seven or the bottom
seven. If the character is to be single density, alternate
columns are all zeros.

The #1 through #9 values represent the dot pattern to be
specified for columns 1 through 9. A column is specified
by two ASCII characters. To select these codes, the first
character represents rows 1 through 5; the second
character, rows 6 through 9. Table 3-3 shows the ASCII
code for the various dot patterns.

For example, to modify the domestic character single-
density “a” to the foreign single-density character “a um-
laut,” the command shown in Figure 3-5 is specified.

Character 1 (Row 1-5)
Character 2 (Row 6-9)

033,0120,041, 0141, “AP, @@; UH, @@, EH; @@; SX; @@; @H", 033,0134

ERENEN

12 3 4 5 6 7 8 9

Column # ”
Command

ASCII Character
Code for “a umlaut”

Command
Termination

Note: After the character set has been modified, the cus-
tomer program must select the Compressed/Expanded
RAM Character Set to print the modified characters. See
subsection 3.9.1 for correct command format.

ROW

CoOoO~NOOOAWLN=

Columns 2, 4,6,8are all 0
for single-density character.

Figure 3-5. “a umlaut” Single-density Character Layout
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Using the Load Character Command

DOT PATTERN

Row Row ASCII Equivalent
1 2 3 4 5|6 7 8 9 Code
0o 0 0 0 0({0 O O O @
0 60 0 0 1 A
0o 60 o1 00O O O A1 B
0O 0 0 1 1 Cc
o 0 1t 0 OO0 O 1 0 D
0O 0 1 0 1 E
o o 1t 1 0oj0 0 1 1 F
o o0 1 1 1 G
0 1 0 O O0}O 1 0O 0 H
0o 1 0 0 1 |
o1 0 1 01O 1 0 1 J
o 1 0 1 1 K
0o 1 1 0 0]O0 1 1 0 L
0 1 1 0 1 M
0 1 1 1 0fO0 1 1 1 N
o 1 1 1 1 O
t 0 0 0 0} 1 o 0 o0 P
1t 0 0 0 1 Q
1 0 0 1 0|1 0 0 1 R
1 0 0 1 1 S
1 01 0 01 o 1 0 T
1t 0 1 0 1 ]
1 0 1 1 011 0 1 1 \
1 0 1 1 1 W
1 1 0 0 O0}1 1 0 o0 X
1 1 0 0 1 Y
1 1 0 1 0]1 1 0 1 Z
1 1 0 1 1 {
1 1 1 0 01 1 1 0
11 1 0 1 ]
1 1 1 1 011 1 1 1 -
11 1 1 1 Underline

Table 3-3. ASCII Code for Dot Pattern

3.95

Horizontal Tab Set

033,0120,042,“#1;...#i”,033,0134

The Horizontal Tab Set command sets horizontal tab stops
at each column number, #i. The column number is one
space width at whatever pitch is active.

For example,

033,0120,042,“1;40”,033,0134

sets a horizontal tab stop at column 40; and
033,0120,042,"2;80",033,0134

sets a second horizontal tab stop at column 80. The printer
now has two horizontal tab stops programmed at columns
40 and 80.

3.9.6

Horizontal Tab PRIVATE USE

033,0133,#h,0160

The Horizontal Tab PRIVATE USE command moves the
carriage to print at the next tab stop. The tab stops must be
established by the Horizontal Tab Set command of sub-
section 3.9.5.

The Horizontal Tab PRIVATE USE command must be fol-
lowed by a print command to invoke carriage motion.

If #his O, 1, or absent, the printer will be set to tab to the
next tab stop. For example,

033,0133,0",0160

will instruct the printer to move the carriage to the next tab
stop. If the stops had been set according to the example in
subsection 3.9.5 at columns 40 and 80, this command
would:

e Condition the printer to move to column 40 on the next
print command if the carriage is at a column less than 40.

® Condition the printer to move to column 80 on the next
print command if the carriage is at a column position
greater than 40 but less than 80.

o Condition the printer to move to the end of the line on the
next print command if the carriage is at a column greater
than 80.

A 033,0133,"2",0160 command conditions the printer to

move the carriage to the following position on the next print

command.

if the carriage is at a column position less than 40, the

carriage moves to column 80. If the carriage is at a column

position greater than 40, the carriage moves to the end of
the line.

Note: PRIVATE USE signifies that the command format is

defined by ANSI, but no standard meaning has been as-

signed by ANSI.

3.9.7

Vertical Tab Set

033,0120,043,"#1;...#i",033,0134

The Vertical Tab Set command sets vertical tab stops at
each line number, #i. Line spacing is configured by the 6/8
LPI switch or by program control.

For example,

033,0120,043,"1;10",033,0134

sets a vertical tab stop 10 line spaces down the form; and
033,0120,043,"2;20",033,0134

sets a second vertical tab stop 20 line spaces down the
form.

3.9.8

Vertical Tab PRIVATE USE

033,0133,#v,0163

The Vertical Tab PRIVATE USE command vertical tabs to the
next tab stop. If #vis 0, 1, or absent, the printer tabs to the
next stop. If #v is greater than 1, the printer tabs across that
many stops or to the next top-of-form. Paper motion occurs
when all previous executable functions have been
completed.

For example,

033,0133,"0",0163

moves the form to the next vertical tab stop. If the vertical
tab stops have been set according to subsection 3.9.7 and
the form is at a position less than 10 lines, it will slew the form
to line 10. If the form is at a line greater than or equal to 10
but less than 20, the command will slew the form to line 20. If
the form is at a line greater than 20, it will slew to the next
top-of-form.

The command
033,0133,"2",0163

11




will slew the form to the second vertical tab stop. If the form
is at a line position less than 10, it will slew the form to line
20. If the form is at a line greater than 10, it will slew to the
next top-of-form.

399

Down-line Load Forms Length PRIVATE USE
033,0133,#p,0162

The Down-line Load Forms Length PRIVATE USE com-
mand changes the form length to #p. If #p (decimal) is
omitted from the data stream, the stored value of the miss-
ing parameter is unchanged. This command is ignored if a
mechanicai VFU is present.

For example,
033,0133,"5.5",0162

sets a form length of 5.5 inches.
3.9.10

Default (Print Option reset) PRIVATE USE 1
033,0121

The Default (Print Option reset) PRIVATE USE 1 command
sets all programmable values back to default conditions
and simulates a carriage return command (the carriage is
not moved). The electronic top-of-form is not changed,
and no internal self-testing is performed. All previous
commands in the buffer are executed prior to this

command.
4.0

PHYSICAL DESCRIPTION

Figure 4-1 shows the dimensions of the printer, which
weighs approximately 110 pounds (50 kg) with the optional
stand. Without the stand, it weighs approximately 50
pounds (22.4 kg).

Figure 4-1. Printer Dimensions

5.0

ENVIRONMENTAL REQUIREMENTS

The printer may be operated only in a noncorrosive and
noncondensing atmosphere with a relative humidity be-
tween 20 and 90 percent and a temperature between 50 to
100 degrees Fahrenheit (10 to 38 degrees Celsius). This
range may be restricted by paper and ribbon
environmental specifications. It is recommended that the
printer be operated in an environment that would be com-
fortable for the person operating it.

The printer may be stored in a noncorrosive and noncon-
densing atmosphere with a relative humidity between 0 to
95 percent and temperature between —40 and 185 de-
grees Fahrenheit (—40 and 85 degrees Celsius).

Acoustical Noise Level: 75 dBA.

The acoustical noise level is recorded with a measuring
instrument located at the approximate position of a seated
person’s ear (i.e., four feet above the floor) one meter di-
rectly in front of the printer. The printer is resting on a
Datapoint printer stand (i.e., 27-inch table height).

Heat Dissipation: 164 BTU/hr.

Warning: This equipment generates, uses, and can radiate
radio frequency energy and if not installed and used in
accordance with the instruction manual, may cause inter-
ference to radio communications. It has been tested and
found to comply with the limits for a Class A computing
device pursuant to Subpart J of Part 15 of FCC Rules,
which are designed to provide reasonable protection
against such interference when operated in a commercial
environment. Operation of this equipment in a residential
area is likely to cause interference in which case the user
at his own expense will be required to take whatever
measures may be required to correct the interference.

6.0

INTERFACE REQUIREMENTS

6.1

Serial Interface

The serial interface contains the connector and electronics
necessary to receive and transmit signals, conforming to
the RS-232-C specification for modem control and asyn-
chronous bit serial data. A cable kit is available to connect
the printer to a Datapoint 8200 workstation. A different
cable (Model Code No. 9443) is used to connect it to a
Datapoint 1550.

6.1.1

Serial Interface Connector Pins
The connector pin assignments are as follows:

Pin Signal Direction
40-43 GROUND Input

44 RING DETECT Input

45 RECEIVED DATA Input

46 8x EXTERNAL CLOCK Input

29 TRANSMITTED DATA Output
30 DATA TERMINAL READY Output
31 REQUEST TO SEND Output
32 ON LINE QOutput
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33 CLEAR TO SEND Input
34 CARRIER DETECT Input
35 DATA SET READY Input
36 SECONDARY REQUESTTO SEND  Output

6.1.2

Transmitting Serial Status Information

When the printer On Line bit is true and the Secondary
Request To Send (SRTS) bit is true, the processor may
send serial data to the printer. The printer sets the SRTS bit
false when its buffer is within 64 characters of full. The
processor may monitor this SRTS bit to control the
transmission rate, or pad characters (0177 octal) may be
embedded in printer data to keep the processor from over-
running the printer’s buffer.

6.2

Parallel Interface
The parallel interface provides the connectors and elec-
tronics needed to receive data and commands from a

Datapoint processor with a 5500/6600 or 2200/1100 1/0
bus and to respond with status information.

6.2.1

Parallel Interface General Description

All 50 lines are connected between the I/O bus input and
output connectors. Lines carrying the bus voltages handle
the maximum specified currents for those lines. The I/O
bus ground lines are connected to the printer logic ground
by the most direct path between the 1/0 connectors and
the controller board.

The printer uses the bus +5 volt line only to power the
3-state AIN drivers, and draws 250 mA (maximum) from
the line. Since this line can vary from +4.210 +7.5 volts, a
regulator ensures limitation to +5.2 volts. When the bus +5
volt line is below +4.2 volts, the address and parity error
flip-flops are held clear and the write ready flip-flop is held
set. No other circuitry is affected by the absence of the
bus +5 volts, allowing the printer to be used in its self-test
mode with the processor either disconnected or turned off.
The power-on-reset is connected so that the printer power
can be cycled without disturbing the processor /O bus, as
long as the processor is not trying to use the printer.

The I/0O data bus is 8 bits parallel, with bit 8 providing odd
parity. The parity bit is used only in 6600, 5500, and 1800
operation. For nonparity operation, a jumper strap is
provided on the printer controller board inside the cover to
disable parity detection.

When the printer is to be accessed, the processor must
select it by its address. If the appropriate address value is
given from the processor, the printer becomes addressed
and returns a status signal to the processor. The printer
remains addressed until it detects that the processor is
addressing another device, has received incorrect ad-
dress parity, or the power-on-reset in the machine be-
comes active.

Note: If the printer is being addressed by the processor
and a self-test is initiated, the printer will go off-line and
transmit a parity error.

The printer parallel interface card contains a 16-pin IC
socket (XJ1) to connect an address adaptor (EXP1) used

to determine the 1/O bus address for the printer. The printer
may be operated in a “daisy chain” configuration like other
Datapoint peripheral devices.

When the printer is addressed, it returns a status byte on
the processor input bus (there is no DATA mode) with the
following format:

STATUS BYTE
7 6 5 4 3 2 10

| J ‘ |—-Write Ready
Machine Available

Printer Addressed

Always False (0)

1

The Printer Addressed bit goes true (low) when addressed
to indicate that the printer is connected to the I/0 bus,
powered, and addressed. If no faults occur (carriage jam,
paper out, cover open) and the printer is addressed, the
Machine Available bit goes true (low). When the Machine
Available bit is true and the interface is ready to accept a
character or command, the Write Ready bit goes true. The
Always False (zero) bits are reserved for future use.

If the Write Ready status bit is true, the desired data or
control character can be placed on the processor output
bus. This causes the Write Ready bit to go false until the
printer processes the character, at which time the Write
Ready bit can go true again.

The printer processes 556 characters in a first-in, first-out
(FIFO) buffer queue. The FIFO buffer passes the data to be
printed into a separate print line buffer. The FIFO buffer
holds the incoming characters while the line buffer is print-
ing. The ASCII DEL (177) character is ignored. If the proc-
essor sends line length greater than the printer can ac-
commodate, the excess characters are ignored and not
printed. For example, when printing at 10 CPI, all columns
past 132 are ignored. If the printer is set up to print 16.5
CPI, all columns past 216 are ignored.

Printing occurs whenever:
¢ A carriage return command is received,
e The line buffer becomes full, and

e A paper feed command is received.
6.2.2

Parallel Interface—Signal Description

Data and Control Lines Description

All data, strobes, and status signals between the printer
and the Datapoint processors are low true and high false
TTL levels.

Receive Data (AOUTO0-8)

Data are received by the printer in 8-bit parallel mode
(AOUTO-7), with bit 8 providing odd parity. The parity bit is
used only in 5500/6600-type /O bus operations. AOUTO-7
are data bits or device address bits, depending upon the
command strobe that accompanies them. For nonparity
operation, a strap is provided on the printer controller card
to disable parity detection.
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Parity Error Feedback (PERR)

If the sum of the true (low) bits received on the AOUTO0-8
bus is even when the leading edge (i.e., negative going) of
the command strobe (EX ADR, EX WRITE) is received, the
PERR line back to the processor is set true (low). Once the
PERR line has been set, it remains so until another strobe
is received with good parity (not used with 2200/1100
processor).

Execute Address (EX ADR)

The EX ADR command is a minimum two-microsecond
true (low) strobe which, when accompanied by the proper
address on AOUTO-7, selects the printer to use the I/0O
bus. The printer's normal address is octal 0303, but it may
be optionally strapped to any legal peripheral address.
Once addressed, the printer will remain addressed until
one of the following occurs:

® A power sequence in either the printer or the processor
is executed, or

e Another EX ADR strobe with a different address or incor-
rect parity on AOUTO-7 is detected.

Execute Write (EX WRITE)

The EX WRITE command is a minimum two-microsecond
true (low) strobe. The EX WRITE strobe is recognized by
the printer only when it is addressed and parity is good. EX
WRITE gates the data on the AOUT bus into the printer
electronics.

Input (INPUT)

The INPUT command on the I/O bus is generated and
used by the processor to gate printer status (AINO-8) into
the processor.

6.3

7.4

Address

The normal address of the printer is 0303, but it may be
strapped at installation to any legal peripheral address.
7.5

Baud Rate

The printer can be configured at installation to operate

at 9600, 4800, 2400, 1200, 600, 300, 150 baud, or to oper-
ate from an external 8x or 16x clock. Receive and transmit
baud rates may be independently selected. The printer is
shipped to operate at 9600 baud.

7.6

Parity

An option strap on the parallel interface assembly can be
used to configure the printer at installation to accept data
in either the 6600/5500 or 2200/1100 I/0 modes. The
printer is shipped in the nonparity mode.

7.7

Optional PROM

An Optional PROM which contains a custom character set
is available for international customers. (See subsection
3.2.2 for details.)

7.8

Mechanical VFU

If the factory-installed optional mechanical VFU is in use,
form length control can also be set by the operator by add-
ing or deleting links and flags in the VFU chain. Form
length can be set from 1/4 inch to 24 inches.

7.9

Primary Power

The 160 CPS Printer, as supplied from Datapoint, is confi-
gured to operate at 120 VAC, +/~10%. Howevery, it is field
configurable at installation for operation with input vol-
tages of 100, 120, 220, and 240 VAC +/~10% at a fre-
quency between 47.5 and 52.5 Hz, and 57 to 63 Hz. Power
ground is connected to the printer chassis ground but is
isolated from printer logic ground through a 1 K-ohm resis-
tor. Worst case power consumption is 200 watts.

Current: 1.50 A at 120 VAC
7.0

OPTIONS

71

Line Spacing

The operator can select line spacing of either 6 LPl or 8
LPI. This option is installed in every printer.

7.2

Form Length Select

Form length is operator selectable from 11to 99 lines by
using the Form Length Select switches. This option is in-
stalled in every printer.

7.3

Input Power

The printer is field configurable to several different primary
input power sources (see Section 6.3).

Compressed/Expanded Print Option

The Compressed/Expanded Print Option (see subsection
3.2.3) can be ordered with the printer as it is shipped or as
a field upgrade kit.

8.0

SHIPPING LIST

A generalized list of items shipped with the 160 CPS Printer
follows:

Quantity ltem

1T ... Input/Output Cable (parallel only)

T ... Universal Cable Kit (serial only)

T ... Ribbon Cartridge

1T ... 160 CPS Matrix Printer Product
Specification
(Document Number 60793)

1T ... Operating the Datapoint 9621/9622
Series 160 CPS Matrix Printer
(Document Number 60830)

1o One-inch (2.45-cm) stack of full width,

15-inch (38.1-cm) paper
Note: The above shipping list is for information pur-
poses only and may be amended from time to time by
Datapoint Corporation.
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DATAPOINT

Warning: This equipment generates, uses, and can radiate radio
frequency energy and if not installed and used in accordance with
the instruction manual, may cause interference to radio communica-
tions. It has been tested and found to comply with the limits for a
Class A computing device pursuant to Subpart J of Part 15 of FCC
Rules, which are designed to provide reasonable protection against
such interference when operated in a commercial environment. Op-
eration of this equipment in a residential area is likely to cause inter-
ference in which case the user at his own expense will be required
to take whatever measures may be required to correct the
interference.
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