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Programmer's Quide for the Series 70 Printer
The purpose of this guide is to help programers and system
engi neers programthe IPl Series 70 Printer and integrate it into
a system
PRI NTER | NFORVATI ON
The IPI Series 70 Printer is a nine-pin inpact printer designed
for use in video lottery systens. It supports multiple-colum
printing in two character sets and graphics.

The information in this section describes the features and general
characteristics of the printer.

Feat ures
Print Speed
200 characters per second in nornal node
100 characters per second in double w de node
Interface
Centronics Parall el
RS- 232

Character Sets
| BM Char acter Set |
| BM Character Set |1

Char acter Mddes
Nor mal Mbde
Doubl e- W de Mbde

Li ne Spaci ng
Ei ght |ines per inch

Automatic Knife Cutter
.002 to .007 inch ply thickness
Full cut only

2-Ply Receipt-Journal Printing

Low Paper Sensor

Mount i ng
Verti cal
Hor i zont a
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G aphi cs
Bl ock graphics (characters from character set)
Dot addressabl e graphics

D nensi ons

Dept h
10. 75 in.
273 mm

W dt h
6. 062 in.
154 mm

Hei ght
6.75 in.
171.5 mm

Paper Exit
4.72 in. from front of printer +/- .020 in.
fromleft to right 120 nm

Reliability

Mean Ti ne Between Fail ures (MIBF)
25,000 hours

Mean Tinme To Repair (MITR)
15 m nutes

Printhead life

200 mllion characters Mean Cycles Between
Fai | ure (MCBF)

R bbon Cassette
3 mllion characters

Kni f e

1 mllion cuts (life)
100, 000 cuts Mean Tine Between Fail ure (MIBF)
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Power Requirenents

Vol t age
120 +/- 10% Vac

Anmper age (draw)
.4 anps (maxi num

Frequency
60 +/- 2% Hz

Power (wattage)
37 W

Envi ronnent al Requirenents

QOperating Tenperature
40 Degrees Fahrenheit to 105 Degrees Fahrenheit
5 Degrees Celsius to 40 Degrees Cel sius

Qperating Humdity
20%to 90% rel ative humdity (non-condensi ng)

St orage Tenperature
40 Degrees Fahrenheit to 140 Degrees Fahrenheit
5 Degrees Celsius to 60 Degrees Cel sius

Storage Hum dity
5%%to 95%relative humdity

Startup

When the printer receives power, the foll ow ng sequence occurs:

Carriage noves slightly left
Carriage noves slightly right
Carriage hones to left side
Cutter bl ade cycles once
Interface sets to ready state

If there is a fault condition on startup, the LED on the board
will flash, the interface wll be set to not ready, and the
printer wll not come up.
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Fault Conditi ons

The follow ng fault conditions may occur:

Printhead or Cutter Bl ade Jam
Paper Low

Wen one of these occurs, the printer sends various sighals to the

host

systemto indicate what the fault condition is.

Printhead or Cutter Bl ade Jam

If the printhead or cutter blade is jamed, usually due to a
paper jam the followng signals are sent fromthe printer to
the host system

Busy signal goes high
/ Faul t signal goes | ow
Sel ect signal goes | ow
Printer is offline

Paper Low

When the paper | ow sensor is activated, the foll ow ng signals
are sent fromthe printer to the host system

Sel ect signal goes | ow
Paper End signal goes high
Busy signal goes high

/ Faul t signal goes | ow

The printer continues printing until it receives the Activate
Cutter command or wuntil it prints 21 inches of paper
(allowi ng transactions to finish, especially |onger ones such
as an End-of -Day report).
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COVMUNI CATI ONS

The 1Pl Series 70 Printer can be programed using either the
Centronics parallel interface or the RS-232 Interface. This
section describes both interfaces as well as the commands
supported by the printer.

Centronics Parallel Interface

This section describes the inplenentation of the Centronics
Parallel Interface for the IPl Series 70 printer.

The fol |l ow ng sections show the pin assi gnnent s, t he
conmuni cati ons sequence, and the timng diagram

Pin Assi gnnents

Data bit 8 is optional. It is connected to pin 16 through a

junper. The /ACK signal is also optional. It is coupled to
pin 23 through a junper.

Pin # Si gnal Direction Description

1 / STROBE To Printer [STROBE pul se of read data in.
Pul se width nust be nore than
0.5 m croseconds at receiving
term nal. The signal level is
normal |y high; read-in of data
is perforned at the LOWI evel
of this signal.

2 DATA 1 To Printer |[Least Significant Bit

H gh=Logi cal 1; Low=logical O
3 DATA 2 To Printer [H gh=Logical 1; Low=Logical 0
4 DATA 3 To Printer [H gh=Logical 1; Low=Logical 0
5 DATA 4 To Printer [H gh=Logical 1; Low=Logical 0
6 DATA 5 To Printer [H gh=Logical 1; Low=Logical 0
7 DATA 6 To Printer [H gh=Logical 1; Low=Logical 0
8 DATA 7 To Printer [H gh=Logical 1; Low=Logical 0
9 DATA 8 To Printer [H gh=Logical 1; Low=Logical 0
10 [ ACKNONLEDGE |[From Printer [Approximately 5 M croseconds

LOW Pul se. LOWN = Data

Recei ved, Printer Ready
11 BUSY FromPrinter Low = Printer Ready to

Recei ve Dat a
H gh = Printer NOT Ready
to Recei ve Data
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Pin # Si gnal Direction Description
12 PAPER END FromPrinter Hgh = Printer Paper Low
13 SELECT FromPrinter Hgh = Printer Online
14 PULLED H CGH
15 VACANT
16 ov Logi ¢ G ound
17 [CHASSI S GROUNC Chassis Gound is Isolated

from Logi ¢ G ound

18 +5V From Printer BOmA Maxi num
19- 30 ov G ound Tw sted Pair Return Signal
G ound Level
31 [1T-PRI MVE To Printer [Clear/Reset/Initialize.
Low Pul se
32 [ FAULT From Printer [Low = Paper Low
Ofline
Error
33 ov Logi ¢ G ound
34 VACANT
35 VACANT
36 Pul l ed H gh
Pr ot ocol

Communi cati ons Sequence (see chart on page 8)

Timng D agram (see chart on page 9)
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Communications Sequence

Presant » Set STROBE Signal
DATA frem High to Low

Set STROBE Signal * BUSY Signal Goes
from Low 1o High fram Low to High

.

* BUSY and ACK Signals | | * ACK Signal Goes —» Present —»
Go from High to Low | from Low to High DATA

Printer
Performs
Task
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Timing Diagram

Pin #11 |:

* ACK '
Pin #10

1uSmin — [ —

Initialize I Data I Data
i I
H.ESEi— g | Data | Data
D:;';?; | Stable | Stable
- | |
Pins 2-9 : >®< |
DnSmm,—}‘r- |
I | i |
Pin #1 | ﬁ |
| |
| _.'I |
BUSY : :
| |
T
|
|
|
|
|
|
|

SELECT |

Pin#13
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RS- 232 Interface

This section describes the inplenentation of the RS-232 Interface
for the IPI Series 70 printer.

The follow ng sections provide information for these topics:

Feat ur es

Pin Assi gnnment s
Switch Settings
Pr ot ocol

D agnostic Tests

[eNeleolNoNel

Feat ures

Up to 19. 2K Baud

2K Buffer

READY/ BUSY or XON XCOFF Pr ot ocol

Communi cat i ons Di agnosti ¢ Mde

Optional Firmvare to Send Data From Printer

(@)

0]
0]
0]
0]

10
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Pin Assi gnnents

Si gnal Synbol [Di rection[Description
PROTECTI VE PG Connected to the Printer Frane
GROUND
TRANSM T TD From [fransmts Serial Data 1 n XOV OFF
DATA Printer [Protocol
RECEI VE RD To Serial Data Recelved by Printer
DATA Printer

REQUEST TC | RTS From

Printer 1s NOT Ready to Receive

Y
N  ou N w N R3S
I+

SEND Printer |Data in READY/ BUSY Protocol
VACANT
DATA SET DSR To Host Is Ready to Send Dat a.
READY Printer |Printer Receives Data After
Confirmng This Signal as Hi gh.
SI GNAL SG G ound
GROUND
8- 10 VACANT
11 |SUPERVI SORY| SSD From [Printer is NOT Ready to Recelve
SEND DATA Printer |Data in READY/ BUSY Protocol
12 VACANT
13 SI GNAL SG G ound
GROUND

14-19 VACANT

20 DATA DTR From [Printer is NOT Ready to Recelve
TERM NAL Printer [Data in READY/ BUSY Prot ocol
READY

21-25 VACANT

Switch Settings

Factory Settings

[eNeleolNoNel

9600 Baud
8 Data Bits
No Parity

READY/ BUSY Pr ot ocol

DTR (Pin 20)

11
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SW1
Swi tch Functi on On Of
1 Parity Type Qdd Even
2 Parity * No Parity
Parity
3 Data Bits * 8 7
Pr ot ocol * XON XOFF
READY/ BUSY
Test Sel ect Crcuit Moni t or
Mode Printing Testing
Swi t ch|Function Sel ecti on Swtch 7/|Swtch 8
7, 8 |Busy Line* DIR - (Pin 20) On On
RTS - (Pin 4) On Of
SSD - (Pin 11) Of O
SSD + (Pin 11) Of Of

12
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SW 2
Switch | Function Sel ecti on
1, 2, 3 Baud Rat e Switch 1 [Switch 2 |Switch 3
Rat e (bps)
19, 200 On On On
* 9,600 O f On On
4, 800 O f O f On
2,400 O f O f On
1, 200 On On O f
600 O f On O f
300 On O f Of
110 O f O f O f
* Factory Settings
Switch Functi on Sel ecti on
On Of
DSR Active I nactive
5 Buf f er * 32 Bytes | 256 Bytes
Thr eshol d
6 Busy Si gnal * 200 ns 1 second
Ti m ng
7 Not Used
8 Not Used
* Factory Settings

Pr ot ocol

READY/ BUSY Fl owchart (see chart on page 14)

XOV XOFF Fl owchart (see chart on page 15)

13
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Ready/Busy Flowchart

( ReadyBusy )
= |

Character?

Is DSR
Enabled?

Store the Received
Character in Buffer.

MO

A &

YES NO |
YES
YES ~
Parity Error?
Store 40H
in Buffer

State oris the
Paper Low?

Is Remaining
Buffer Space = 256
or 327

Has 200 ms
or 15 Elapsed After DTR
Turned On?

Is the
Printer in DESELECT ~~_ ES

YES

Turr CHf the DTH Signal.

Turn Off the DTR Signal.

Output One Character
to Printer

14
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X-ON/X-OFF Flowchart

¥-ON, O-0OFF

YES

MO

YES

Buffer
Owarflow?

YES

Parity Error?

Mo Error

Stora tha Becalved
Character in Butar.

Stare 40H
in Buffer

=

Is the
Printer in DESELECT ~TES

Slate or is the
Paper Low?

& &

Is Remaining
Buffer Space £ 256
or 327

YES

Ready to MO
Send?

YES
Send DC3

Send DCA. | |

1 r
d

YES Printer |

Busy?

X

MO
Chuitput One Character
to Printar

15
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D agnostic Tests

Run the circuit test and the nonitor node test to check

t hat

the serial cable is sending and receiving the

correct signals.

Running the Crcuit Test

Runni

Before running the circuit test, you may want to
purchase or nmake a turnaround cable wth the pin
assignnents shown in the illustration on page 17.

Be sure to shut off power to the printer when
di sconnecting the serial cable and connecting the
turnaround cabl e.

The circuit test checks the serial interface to
ensure that the proper signals are sent across the
active lines. The printer will print a nessage
I ndi cati ng whether the test was successful or not.

Follow the instructions in the flow chart on page
18 to run the circuit test.

ng the Monitor Mde Test

The nonitor node test verifies that the data sent
to the printer is set at the proper baud rade,
parity, and nunber of data bits. This test is a
feature of the high speed interface board.

Follow the instructions in the flow chart on page
19 to run the nonitor node test.

16
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TD
RD
RTS
CTs
cD
55D

DTR |

DsSR

F U I T

17
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Set Switch #6
to Select
Diagnostic Mode

Set Switch #5
On To Select
Circuit Test

Connect
Test Cable

Turn
Printar On

Current Rev,
Level and Loop
Test Printed

OK Is
Printed

DTR, RST, S50
Are Set Low

Iz CTS,
DSR, or CD
Positive?

'VF OK’
Iz Printed

Reaset
Switch #6

Replace Switch
Access Cover

Performing the Circuit Test

‘BADY

Is Printed

'VF BAD"

15 Printed

18

Something ls
Wrong W/intertac
or Test Cable

M

Contact IPI I
Problem Cannot
Be Resolved
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Set Switches #5 & #6
Off to Select
Manitor Mode Test

Turn Printer
& Computar
On

LI
=l

Send The Characters
"ABCDEFGH", Followed
by a Carriage Return,
From the Computer
ta the Printer

Was
‘41 42 43 44 45
4G 47 48 49 44
4B 4C 0D OA
Printed?

Resat Switches
#5 & #6 and Replace
Switch Cover

Performing the Monitor Mode Test

Is
"PARITY ERROR
Printed, or Is Maothing
Printad

MNaothing

Make Sure A Cormrect:

* Print Statement
Was Used

» Interface Cable Is
Properly Connected
& Wired

* Printer |5 Plugged
In & On

* Select Light 15 On

If Problem Cannot
Be Resolved,
Contact IPI

FARITY
ERROR

Have
Both Parity
Settings Been

YES Tried?

Set Switch #1
For Proper
Parity Configuration
(Even or Odd)

Turn Printer
Oif and Then
On Again

19
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Command Set

The 1Pl Series 70 printer supports commands in the follow ng
formats:

ASCl |

Deci nal
Hexadeci mal
| PCL

| PCL Conmands

IPCL is an alternate command set consisting of
printable character strings which perform all of the
printer's functions. Because sone systens are unable to
send certain sequences, such as escape sequences or HEX
codes lower than 20, IPCL allows these systens to
conmuni cate with the printer.

| PCL commands consist of a string of four characters in
this format: &&XX

The first two characters, &% are fixed and identify
the command as an | PCL string.

The last two characters, XX, are alphanuneric and
define the function to be perfornmed. If the last two
characters are undefined or incorrect, the string wll
be treated as printabl e data.

Command Ref erence Chart
The chart on the followng page lists the various codes for
each command, the default value (where applicable), and the

page nunber where a detailed description of the command can
be found.

20
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Conmand ASCI | [Deci mal | Hex | PCL Page
Nunber

Carriage and Line Spaci ng

Conmands

Carriage Return CR 13 0D &YECR

Set Fine Line Spacing n/216" [ESC 3 n27 51 n{1B 33 [&BV n

n =1to 255 n

Set Line Spacing at 8 Lines [ESC 0 |27 48 |1B 30 &Y¥ST

per Inch

Set Line Spacing at 21/216" [ESC 1 [27 49 [1B 31 [&¥&6G

Li ne Feed, Default = 8 Lines [LF 10 0A &9 F

per Inch

Perform Fi ne Li ne Feed ESC J n27 74 n[1B 4A &4V n

n =1to 255 n

Print Characteristics

Conmands

Begin 17 CPl Print Mde Sl 15 OF &94-1

(Default Print Mde)

Begin 12 CPl Print Mde ESC 27 58 |1B 3A |&%-2

Begin 10 CPl Print Mde DC2 18 12 &3

Begi n One Line Double Wde SO 14 OE &N

End One Line Doubl e Wde DC4 20 14 Kz YN

Begin Multi Line Double Wde [ESC W1]27 87 1[1B 57 [&94W
01

End Multi Li ne Doubl e Wde ESC W0 27 87 0[1B 57 [&+W
0

Sel ect 1 BM Character Set | ESC 7 [27 55 [1B 37 [&4&1

Sel ect 1 BM Character Set 11 ESC 6 [27 54 [1B 36 (&2

meault Character Set)

Kni f e Commands

Advance to Cut Position VT 11 0B KA/T

Acti vate Cutter EM 25 19 &94-C

Buf f er Conmands

‘C| ear Print Buffer, Restore |[CAN 24 18 LYRP

Def aul ts

Interface Busy Until Buffer [EOT 4 04 None

Empty

M scel | aneous Commands

Prldnt Interl eaved 2 of 5 Bar [None None None |&9@5

Code

Initiate Self Test None None None [&98 T

21
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IG aphi cs Commrands

Si ngl e Density G aphics: ESC K [27 75 [1B 4B [&%S
60 DPI Nl n2 [|n1 n2 [|n1 n2 |nl1 n2
Ful I Speed Doubl e Density ESCY [27 89 [1B 59 [&%F
Graphi cs: 120 DPI nl n2 N1 n2 N1 n2 |nl n2
Hal f Speed Doubl e Density ESCL [27 76 [1B 4C [&¥%D
Graphi cs: 120 DPI nl n2 N1 n2 N1 n2 |nl n2
Quadrupl e Density Gaphics: [ESC Z [27 90 [1B 5A [&€0
240 DPI Nl n2 [|n1 n2 [|n1 n2 |nl1 n2

22
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Command Descriptions (Organi zed by Function)

This section describes each comrand (organi zed by function)
and lists the codes in ASCI|, Decinmal, Hexadecinmal, and | PCL.

Carriage and Line Spaci ng Comrands
The default for the Iine spacing is 8 lines per inch.
Carriage Return

Prints the contents of the print buffer. This is a
| ogical carriage return. The carriage remains in
place until the next line to be printed is sent.
The printer wll then decide which is the nost
efficient direction to print the next line: from
left to right (forward), or from right to left
(backwar d) .

If switch 3 on the main board is set to ON the
printer advances the paper one line follow ng the
carriage return. The spacing of the line feed is
determned by the default (8 lines per inch) or
the current value of the Line Spacing conmands.

ASCl | : CR
Deci nal : 13
Hexadeci mal : (0]D)
| PCL: &YECR

Set Fi ne Line Spacing n/216"

Changes the current value for line spacing
(n/216") wused by the Line Feed comand. This
command does not advance the paper.

n =1to 255

ASCI | : ESC 3 n
Deci mal : 27 51 n
Hexadeci mal : 1B 33 n
| PCL: &Y8V n

23
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Set Line Spacing at 8 Lines per Inch

Changes the current value for line spacing
(n/216") used by the Line Feed command to 27/216"
This is equal to 8 lines per inch which is the
default value for |ine spacing.

ASCl | : ESC 0
Deci mal : 27 48
Hexadeci mal : 1B 30
| PCL: &YST

Set Line Spacing at 21/216"

Changes the current value for line spacing
(n/216") used by the Line Feed command to 21/216"
(approximately 10 lines per inch). This setting
elimnates the space between consecutive |ines of
print. It is normally used in the Block graphics
node to nmake two bl ocks solid.

ASCI | : ESC 1
Deci nal : 27 49
Hexadeci mal : 1B 31
| PCL: &Y8G

Li ne Feed

Advances the paper one line. The default value is
8 lines per inch. The spacing of the line feed is
determned by the default or the current value of
t he Line Spacing conmmands (in n/216" increnents).

ASCl | : LF
Deci nal : 10
Hexadeci mal : 0A
| PCL: &AF

24
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Perform Fi ne Li ne Feed

Advances the paper in n/216" increnents. This
command does not affect the default spacing or the
current value of the Line Spacing commands.

n =1to 255

ASCI | : ESC J n
Deci mal : 27 74 n
Hexadeci mal : 1B 4A n
| PCL: &4V n

Print Characteristics Conmmands

The default for the print node is 17 characters per
inch. The default for the character width is nornma
node (single-wide). The default for the character set
is | BMcharacter set I1.

Begin 17 CPI Print Mde

Prints 17 characters per inch in normal node (102
dots per inch). The maxi mum nunber of characters
is 40 per line. If double-wide node is turned on
20 characters are printed per line. This node nay
be mxed with 12 and 10 CPI on the sane line. This
is the default print node.

ASCl | : Sl
Deci nal : 15
Hexadeci mal : OF
| PCL: &1

Begin 12 CPI Print Mde

Prints 12 characters per inch (72 dots per inch).
The maxi mum nunber of characters is 28 per line
If double-wide node is turned on, 14 characters
are printed per line. This node nmay be mxed wth
17 and 10 CPI on the sane |ine.

ASCl | : ESC :
Deci nal : 27 58
Hexadeci mal : 1B 3A
| PCL: &2

25
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Begin 10 CPI Print Mde

Prints 10 characters per inch (60 dots per inch).
The maxi mum nunber of characters is 24 per line
If double-wide node is turned on, 12 characters
are printed per line. This node nmay be mxed wth
17 and 12 CPI on the sane |ine.

ASCl | : DC2
Deci nal : 18

Hexadeci mal : 12

| PCL: 8943

Begi n One Li ne Double Wde

Prints one full Iline of the currently selected
print node (17, 12, or 10 CPlI) in double wdth
characters. The nunber of characters per inch is
hal f of the selected print node. For exanple, 12
CPl becones 6 CPlI. After the line is printed, the
printer automatically reverts to the currently
selected print node unless a new print node is

sel ect ed.

ASCl | : SO
Deci mal : 14
Hexadeci mal : OE
| PCL: &YW

End One Li ne Doubl e Wde

Ends the Double Wde print command before the end
of the line to be printed. The printer reverts to
the currently selected print node unless a new
print node is sel ected.

ASCl | : DCA
Deci nal : 20
Hexadeci mal : 14
| PCL: &UVN

26
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Begin Miulti Line Double Wde

Prints nultiple lines of the currently selected
print node (17, 12, or 10 CPlI) in double wdth
characters. The nunber of characters per inch is
hal f of the selected print node. For exanple, 12
CPl beconmes 6 CPI. This command remains in effect

until cancelled by the command, End Milti Line
Doubl e W de.

ASCl | : ESC W1

Deci nal : 27 87 1

Hexadeci mal : 1B 57 01

| PCL: &YW

End Multi Line Double Wde

Ends the Milti Line Double Wde print node. The
printer reverts to the currently selected print
node unl ess a new print node is sel ected.

ASCl | : ESC WO
Deci mal : 27 87 0
Hexadeci mal : 1B 57 00
| PCL: &YW

Sel ect | BM Character Set |

Selects the IBM Character Set | including all
special characters. See the section, Character
Sets under the heading Print Capabilities, for a
list of the characters.

ASCl | : ESC 7
Deci nal : 27 55
Hexadeci mal : 1B 37
| PCL: &1

27
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Sel ect | BM Character Set |1

Selects the IBM Character Set Il including all
special characters. See the section, Character
Sets under the heading Print Capabilities, for a
list of +the characters. This is the default
character set.

ASCl | : ESC 6
Deci nal : 27 54
Hexadeci mal : 1B 36
| PCL: &2

28
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Kni f e Commands
Advance to Cut Position
Positions the last print line beyond the knife

before the paper is to be cut. This conmand does
not cut the paper.

ASCl | : VT
Deci nal : 11
Hexadeci mal : 0B
| PCL: &N/T

Activate Cutter

Cycles the cutter blade one tine.

ASCl | : EM
Deci nal : 25
Hexadeci mal : 19
| PCL: &9-C

Buf f er Conmands
Clear Print Buffer, Restore Defaults

Clears the print buffer of all data and | oads the
command defaul t val ues.

ASCl | : CAN
Deci nal : 24
Hexadeci mal : 18

| PCL: &YRP

Interface Busy Until Buffer Enpty

Sets the interface status lines to Busy. The
printer will remain busy until it has processed
all data in the comunications buffer. If this

command is sent to the printer at the end of a
transaction, the host can nonitor the Busy signa

to determne when the printer has conpleted the
transacti on.

ASCl | : EOCT
Deci nal : 4

29
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Hexadeci mal : 04
| PCL: None

M scel | aneous Comrands
Print Interleaved 2 of 5 Bar Code

This command is followed by the nuneric data to be
printed (up to 14 characters). The bar code is
printed when either a carriage return is detected
or nore than 14 characters are entered. If the
total nunmber of digits is odd, the printer wll
add a leading 0 to conformto the I 2 of 5 bar
code standard.

ASCl | : None
Deci nal : None
Hexadeci mal : None
| PCL: &Y@5

Initiate Self Test

Runs I nt er nal di agnosti cs. Upon successfu

conpletion of the diagnostics, the printer prints
a test pattern of a sanple ticket, feeds the
paper, and cycles the cutter blade (cutting the

paper) .

If the diagnostics fail, the LED on the board
fl ashes

ASCl | : None

Deci nal : None

Hexadeci mal : None

| PCL: &N T

30
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G aphi cs Commands

All graphics nodes conform to [IBM PC graphics
st andar ds.

G aphics are printed one columm at a tine, consisting
of either full dots or half dots. Just as characters
are generated in a cell of full and half dot colums,
graphics are also created using colums of full and
hal f dots, depending on the graphic node selected. See
the discussion on "Character GCeneration" in the
section, "Characters" for nore information.

The values nl and n2 in each of the graphics conmmands
tell the printer how many colums are to be printed

Each byte follow ng the command sequence corresponds to
a colum to be printed. Each columm of data consists of
eight bits with each bit corresponding to a pin on the
print head.

The nost significant bit is at the top and the | east
significant bit is at the bottom A 1 in any bit
position corresponds to a dot, and a zero in any bit
position corresponds to a space.

Wen the nunber of graphics bytes received by the
printer equals the value (nl x 256 + n2), the printer
will print the line of graphics fromleft to right and
exit graphics node. Any of the line spacing comands
may be used to advance the paper.

The nunber of graphics colums available is determ ned
by the graphics node sel ected:

Singl e density--144 col ums
Doubl e density--288 col unms
Quadr upl e density--576 col ums

There are four graphics nodes based on the density of
the dots. Al nodes print full dot colums and nost
all ow both full and half dots.

Single Density G aphics--60 dp

Hal f Speed Doubl e Density G aphics--120 dp
Ful | Speed Doubl e Density G aphics--120 dp
Quadrupl e Density G aphics--240 dp
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Single Density G aphics--60 dp

Prints full dot columms only.

ASCl | : ESC K nl1 n2
Deci nal : 27 75 nl1l n2
Hexadeci mal : 1B 4B nl1 n2
| PCL: &YS nl n2

Ful | Speed Doubl e Density G aphics--120 dp

Prints both full and half dot colums. Does not
allow a half dot colum to be printed after a ful
dot col um.

ASCl | : ESC Y nl1 n2
Deci nal : 27 89 nl1l n2
Hexadeci mal : 1B 59 nl1 n2
| PCL: &Y6F nl n2

Hal f Speed Doubl e Density G aphics--120 dp

Prints both full and half dot colums. Allows both
colums to be printed adjacent.

ASCl | : ESC L nl1 n2
Deci nal : 27 76 nl n2
Hexadeci mal : 1B 4C nl1 n2
| PCL: &YD nl n2

Quadrupl e Density G aphics--240 dp

Prints both full and half dot colums. A lows both
colums to be printed adjacent.

ASCl | : ESC Z nl1 n2
Deci mal : 27 90 nl1 n2
Hexadeci mal : 1B 5A nl1 n2
| PCL: &Y% nl n2
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CHARACTERS
The IPI Series 70 Printer prints two character sets, each set in
two nodes (normal and doubl e-wi de). Additional character w dths

allow for a variety of print styles. The followi ng sections
di scuss and show exanpl es of these characteristics.

Character Sets

The followi ng character sets are supported: |BM Character Set |
and |1 BM Character Set Il. IBM Character Set Il allows for block
graphics. It is also the default character set.

The followng lists show representations of the two character
sets. They are not reproduced here in their true dot pattern.

| BM Character Set 1 (see the chart on page 34)
| BM Character Set 2 (see the chart on page 35)
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Char acter Mddes

Two character nodes are supported: normal (or single-wde) and

doubl
node.

e-wide, with three variations of character width in each

Nor mal Mbde

Characters in normal node are available in three wdths,
depending on which print node is selected (see the "Print
Characteristics Commands” in the "Conmrand Descriptions”
section). The three widths are listed below with their w dths
provided in characters per inch (CPl), characters per Iline
and dots per inch.

17 characters per inch (default)
40 characters per line
102 dots per inch

12 characters per inch
28 characters per |ine
72 dots per inch

10 characters per inch
24 characters per |ine
60 dots per inch

These three nodes are based on the sane character cell (dot
pattern). The dot-to-dot spacing is reduced for the smaller
character width

Doubl e- W de Mbde

The doubl e-wi de node doubles the width of the characters in
the currently selected nornal node (see the "Print
Characteristics Commands” in the "Conmmand Descriptions”
section).

The nunber of characters per inch or line in the double-w de
node is half that of the normal node. 17 characters per inch
becones 8 1/2 characters per inch; 12 characters per inch
becones 6 characters per inch; 10 characters per inch becones
5 characters per inch. However, the nunber of dots per inch
remai ns the sane in both nodes.

The three doubl e-wi de npbdes are based on the sane character
cell (dot pattern). The dot-to-dot spacing is reduced for the
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smal | er character w dth.

Char acter GCeneration

All the character sets and nodes are based on the sane character
cell, except the doubl e-wi de node, which is twice the width of the
normal node. This section describes the character cell of the
normal node and shows exanples of the dot patterns that make up
t he characters.

The character cell consists of five full dots and five half dots
hori zontally by nine full dots vertically as shown in the exanple
on page 38 (double-wide node is 10 full dots horizontally; half
dots are not used).

The exanples show the full dots as adjacent to each other in the
character cell. This is a true representation for the 12 CPl print
node. In the 17 CPlI print node, the full dots overlap. In the 10
CPl print node, the full dots are separated by a small anount of
space.

Each character is justified to the left of the cell and uses the
first four columms of full dots and the first three colums of
half dots. The last columm of full dots and the last two col ums
of half dots are used for character spacing. The code actually

treats each horizontal full and half dot as a colunmm. The
character cell is thus ten colums wide (five full dots and five
hal f dots).

NOTE: Full and half dots cannot be printed adjacent to each other
(that is, on the sanme row). Sone of the graphics nodes allow this.
See "G aphi cs Commands” in the "Conmmand Descriptions” section

Characters use the full nine rows of vertical dots in the cell
The eighth and ninth rows are used for character descenders. The
ninth vertical dot rowis also used for underlining (the last ful
dot is printed). See the exanples on page 39.
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Half Dots

oy

Descender (Rows 8 & 9)
& Underline (Row 9)

o 0 =1 @ W s @ Pk =

Charactar
Spacing

Sample: Mormal character (12 characters parinch, 28 characters per ling)
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