TECHNICAL
REFERENCE MANUAL




Change 1

Manual Part Number: 02608-90903
April 1979

Print Date: March 79
Page 1 of 1

CHANGE TO:

HP 2608 Line Printér
. Technical Reference Manual

Change Description: The HP 2608A Printer is shipped from the
factory with the Service Request Function
disabled. All references in the manual
to the Service Request Function should be
ignored unless this function has been
implemented after shipment (refer to the
HP-IB Strapping Diagram on page 45).

- Compater

g Museum
(Y .

. P.0. Box 15, Boise, Idaho 83707, Tel. 208-376-6000, TWX 910-970-5784

@ Europe: 1217 Meyrin-Geneva, Switzerland ® Cable "HEWPACKSA" Tel. {022) 41.54.00






HP Computer Museum
www.hpmuseum.net

For research and education purposes only.



INTRODUCTION

PARALLEL DIFFERENTIAL INTERFACE

PROGRAMMING INFORMATION

Command Codes

Control Code Functions

Special Programming Considerations
Data Command

Character Set Change Command
VFC Set/Reset Command
On/Off-Line Command

Self Test Command

Master Clear Command

Ping Command

Pong Command

Left Margin Command

Print Command

Status Read Command

Print Mode Command

REFERENCE INFORMATION

Functional Description
Receive Mode
Transmit Mode
Interface Connector
Timing
HP 21 XX and 3000 System Operation

w

—
QOWOO”TU O D

11
11
11
12
13
16

17

17
17
18
18
18
20




ILLUSTRATIONS

Parallel Differential Interface Connector
16-Bit Command Word

Self Test Fail Indications

Receive Mode Timing

Interconnection Diagram

Transmit Mode Timing

TABLES

Table 2-1. Character Set Assignments
Table 2-2. VFC Standard Format
Table 2-3. VFC Configuration

Table 2-4. Status Bytes

HEWLETT-PACKARD INTERFACE BUS

PROGRAMMING INFORMATION

Commands

Control Code Functions

Special Programming Considerations
Data Command

Character Set Change Command
VFC Set/Reset Command
On/0Ofi-Line Command

Self Test Command

Master Clear Command

Left Margin Command

Print Command

Status Read Command

Print Mode Command

Device Clear Command

Device Specified Jump Command
Ping Command

Pong Command

Initiate Self Test Command

Read Self Test Command

REFERENCE INFORMATION

Printer Functions

HP-IB Functions

Physical Description

Interface Configuration
System Handshake Operation

10
18
19
20

100 N O,

21

21
22
23
24
24
25
28
28
30
30
31
32
35
36
36
38
38
39
39

40

40
40
41
43
44



ILLUSTRATIONS

HP-1B Connector

Self Test Fail Indications
interconnection Diagram
HP-1B Address Switch Settings
Listen Mode Timing

Strapping Diagram

Talk Mode Timing

TABLES
Table 3-1. Character Set Assignments
Table 3-2. VFC Standard Format
Table 3-3. VFC Configuration
Table 3-4. Status Bytes

APPENDIX A. PARALLEL DIFFERENTIAL
COMMAND SUMMARY

APPENDIX B. HP-IBCOMMAND SUMMARY
APPENDIX C. ASCIHl TABLES

29
42
43
44
45
46

25
26
27
34
47
48

50



i
mmm

i

i
wmm
:;‘\‘\‘\‘I‘I’mmnuu\

mum
il
Iy

uf\m
Hlllllum

it
i ,”""A‘,’,“Z&""‘,‘.‘,‘n
y‘n‘n‘fﬁm ummm’

H

i
i

i ‘
”HI}(I!’A‘I‘?'

i M’l
"{"I”‘IIII

il
h,,,w‘ »mnw i

i
)

i
m». J( ””‘“‘

i
il




The purpose of this manual is to provide programming and technical reference informa-
tion for the HP 2608A Line Printer.

The HP 2608A may be equipped for operation with either the Paraliel Differential interface

or the Hewlett-Packard Interface Bus (HP-/B). The following illustrations show the inter-
face connectors on the printer.

PARALLEL DIFFERENTIAL INTERFACE CONNECTOR



ADDRESSED .. PARITY ERR

HP-1B CONNECTOR

The following sections of this manual contain detailed programming and reference in-
formation.

NOTE

In presenting the explanation of com-
mand structures for both the Parallel Dif-
ferential Interface and HP-IB:

X = Don’t Care

P = Odd Parity (HP-IB only)

Information describing the printer's power requirements, default status, paper loading,
maintenance, etc. is contained in the Operator's Manual (P/N 02608-90901).

NOTE

The HP 2608A Printer is shipped from
the factory with the Service Request
Function disabled. All references in the
manual to the Service Request Function
should be ignored unless this function
has been implemented after shipment
(refer to the HP-IB Strapping Diagram
on page 45.)



PROGRAMMING INFORMATION

Computer

Museum

The HP 2608A Printer with a parallel differential interface will operate with the 26099A
Interface in the HP 21XX family of computers. It will also operate with other equipment
which adheres to the same specifications.

Command and associated data bytes are transmitted from the controlling device to the

printer in a single word. Bit 15 is the most significant bit and bit 0 is the least significant bit.
The 26099A Interface routes the bytes to the printer and performs the transfer handshake.

16-BIT COMMAND WORD

7 - 0

X X X X

. DataByte

When the printer is off-line, all commands except On-Line and Status Read are ignored COMMAND
exceptwhen a fault condition exists, in which case the On-Line Command is aiso ignored. CODES

All control codes except Backspace (BS), Shift Out(SO), and Shift In(S!), when received CONTROL

in either Standard Alphanumeric Print Mode or Double Size Character Print Mode by the CODE

printer, are printed as symbols but not executed. In Transparency Mode all control codes FUNCTIONS
are printed as symbols but not executed. In the Graphics Mode, all data including control

codes is printed as graphics data.



SPECIAL
PROGRAMMING
CONSIDERATIONS

BACKSPACE

The Backspace control code, when received in a character mode by the
printer, is used to overstrike the preceding character with the following charac-
ter. If the backspace code is used prior to the first character of a line, the first
character of the line will be lost. A single character overstrike is performed by
using the Backspace control code; successive BS codes are interpreted as a
single code. Overstrike of a full line of print is performed by issuing a print
command with zero line slew and then the overstrike line of data followed by a
print command which specifies paper motion.

SHIFT OUT

The Shift Out control code, when received by the printer in a character mode,
will cause succeeding characters to be printed from the currently designated
secondary character set. Shift Out is not terminated by a print operation and

does not occupy a print buffer location. It is terminated by Shift In (S), Reset or
Master Clear.

SHIFTIN

The Shift In control code, when received by the printer in a character mode, will
return character printing to the designated primary character set. Shift In does
not occupy print buffer locations.

The HP 2608A has been designed with “double buffering” capability which allows the
printer to receive one line while printing another. The printer acknowledges receipt of data
or a command by setting the interface flag. The printer indicates its readiness to accept
data or commands through its DEMAND (Busy/Busy) signal. For example: the DEMAND
line is active, therefore a series of data bytes are sent to the printer, each acknowledged
by the interface flag setting. Finally, a print command is sent to the printer. When the
interface flag sets, it acknowledges receipt of the print command but does notimply that all
data received has been printed. In the event of a power failure while the machine is
operating, data will be lost.

If the data stream between print commands exceeds buffer capacity, excess characters
will be lost. Buffer capacity for the HP 2608A is:

characters (132 bytes)
characters (66 bytes)
ot positions (115.5 bytes)

Prudent monitoring of the power fail bit in the 1/0 status word (see Table 2-4) will advise
the user of the state of programmable features which are changed or affected by power
failures or reset conditions.

At power-on or reset, the power fail bit is set and remains set until cleared by the Master
Clear command.




The HP 2608A will always set the interface flag when put on-line or when a power failure
recovery or reset occurs. This will cause an interrupt if the controller’s interrupt system is
enabled. For example: the printer has been taken off-line to replace the paper. When the
operator places the printer back on-line, the interface flag will set, notifying the system of
the printer’s availability.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 DATA

0 0 0 0 X X X Xx 0N CHARACTER CODE COMMAND

{ I 0 = Primary Set
1 = Secondary

The Data Command transfers all print character data directly into the printer’s buffer. In
Standard and Double Size print modes, bit seven may be used to select a designated
character set. (Refer also to the Character Set Change Command below.) If you wish to
use the control codes Shift In(selects Primary Set} and Shift Out(selects Secondary Set),
bit seven should be zero.

If the printer is operating in the Transparency mode, all control codes are printed but not
executed (refer to the Print Mode Command explanation in this section).

When the printer is operating in the Graphics mode, bits zero through seven are print
information.

Character code data is contained in Appendix C.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 CHARACTER
0 0 0 | X ”x X X ] SECQNDARY ’PF{I’MAHY’ CHANGE

The Character Set Change Command is used to select primary and secondary sets with ~ COMMAND
character set codes specified in bits zero through seven as shown. If the character set
selected is not present in the printer, the printer defaults to USASCII.




VFC
SET/RESET
COMMAND

(ODD)

{(EVEN)

1514131211109876543210

O ¢ 1 0 X X X X o7 NO. OF LINES
L_io=6LP|
1=8LPI

1514131211109876543210

0.0 0 o0 X X X X CHANNELS 16 —9
% 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0°'0 0:0 X X X X CHANNELS 8 — 1

The VFC Set/Reset Command defines the vertical forms control format through user
specifications from an external data source or by default to the HP standard format (see
Table 2-2.) Bit seven selects either 6 LPI (0) or 8 LPI (1). Bits zero through six specify the
form length in lines (127 decimal maximum). If the form length is zero, the HP standard
vertical format is used (same as power on or reset). If the form length is other than zero,
two data byte transfers are required for every line of form length (see Table 2-3.)

Format specification bytes are transferred as data where the bytes of odd numbered
transfers (bytes 1, 3, 5, etc.) define successive values of channels nine through sixteen,
and even transfers define channels one through eight. This command will be aborted if
any secondary command byte other than Os is received before all specified bytes have
been transferred. If this occurs, the HP standard vertical format will default with the vertical
line spacing set to the spacing specified by the 6/8 LPI default switch on the control panel.
The new command is then executed.



CHANNEL

 _FUNCTIONS




DataBit#
Channel #

Line #

10

n-1

7

6 5

, 4 3 o
16 15 14 13 45 14

TABLE 2.3

VFC CONFIGURATION
1 0 7 6 5 4 3 2 1 0

1 Lo . i
Ebb | [ ",, e
. e R
bbby g e
Ll b g Ly i
e llllfl,'l'lf’
bl bbb by g
E Bl b bt )
Bl e b e L
e e Bl
I —IByte o1l | | | | Byean | | |
forn< 127
 EQUIVALENT PAPER TAPE

Channel# 1 2 3 4




5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

0011‘XXX’XXX'VXXXXXO/1'
O=Off-lined
1 = On-line

The On/Off-Line Command allows a controlling device to put the printer on-line or off-line
remotely. However, if a fault condition exists, a remotely directed on-line command will not
be recognized. The operator must correct the fauit.

If the printer is on-line, a remotely directed off-line command will not be executed until all
previously accepted commands have been executed.

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

001 0 0 X X X X X X X X X X X o

0 = Enable Printing i—j
1 = Disable Printing

The Self Test Command allows remote initiation of the internal diagnostic routine. When
the routine has been completed, test results are indicated by bit six (Ready bit) of the 1/O
Status and by bit seven of Self Test Status as shown in Table 2-4. If a detectable problem
exists within the printer, the number of the subtest which failed is indicated in Bits zero to
six of Self Test Status as shown in Table 2-4.

Processor Direct Control a
i

Next, a one page self test printout is completed. Only character sets which are installed in
the printer are printed out. Refer to the HP 2608A Operator’'s Manual (P/N 02608-90907)
for additional self test information.

Bit zero of the data byte is used to enable or disable printing during self test. With printing
enabled, self test requires approximately 20 seconds and will produce one full page of
output. The non-printing version of self test executes in less than three seconds.

Upon successful completion of the self test routine, the operating status of the printer prior
to self test is re-instituted.

A self test failure may also be identified from the operator control panel. When the TEST
FAIL indicator is lit, depress and hold down the SELF TEST switch. With the switch held
down, a binary number will be displayed by the other three indicators of the Fault
Conditions group of indicators. For example, if self test has failed and the PLATEN/RIB-

BON and PAPER OUT Fault indicators light, the printer has failed the Output Bus subtest
(011).

ON/OFF-LINE
COMMAND

SELF
TEST
COMMAND
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MASTER
CLEAR
COMMAND

O

POWER ON FORM
LINE FEED

O
LINE

FEED 8LPI

a1l

6LPI

O

FAULT CONDITIONS
PAPER PLATEN

POWER ON CONDITIONS
|— SECONDARY -l I PRIN
8LPI LANGUAGE MECI
| —

out

RIBBON

~

TEST I
FAIL

84218421

(:) ® 060

BINARY DISPLAY INDICATION
FOR A SELF TEST FAILURE

8LPI

m

BERAGRAD

PRIMARY
LANGUAGE

FORMS ADJUST SELF
RESET DOWN TEST

Output Bus Test Failure
(Test No. 011)

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 1t .0 1. X: X X X X . X X X X X X X

The Master Clear Command returns the printer to power-on status except:

e Printer remains on-line
e Power Fail bit is cleared in 1/O status byte (see Table 2-4).
e Fault conditions are not cleared.



i 14 13 12 1 10 9 8 7 6 5 4 3 2 t 0

0 1 1 0 X X X X X X X X X X X 0

15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0

0 0 0 0 X X X X 256 TEST DATABYTES

The Ping Command is used to send 256 test data bytes to the printer. Data bytes are
stored in the printer as they are received. When transferred (see Pong command) back
to the controlling device, these data bytes verify data channels between the printer and
the controlling device.

The command byte for test byte data transfers associated with Ping must be zero. If any
other command is received, transfers are aborted and the new command is executed.
The Pong command should follow Ping. Attempting to execute other commands bet-
ween Ping and Pong will destroy the integrity of test data and future print data.

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

001 1 0 X X X X X X X X X X X 1

The Pong Command is used to return the 256 test data bytes sent to the printer by the Ping
Command. If any other command is received, transfers are aborted and the new com-
mand is executed. To preserve data integrity the Pong Command should always follow
Ping.

15 14 13 2 11 10 9 8 7 6 65 4 3 2 1 0

0 1 1 1. X X X X X X X X MARGINOFFSET |

The Left Margin Command defines the number of blank columns that will appear as the left
margin. This number can be no greater than 15. The Left Margin Command reduces the
effective line length. For example: if there are 4 columns in the left margin, the effective
line length is reduced to 128 characters for standard size printing, 62 characters fordouble
size printing, and 111.5 bytes (892 dots) for graphics.

PING
COMMAND

PONG
COMMAND

LEFT
MARGIN
COMMAND

"
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PRINT
COMMAND

i5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

1.0 0 0.X X X X 0 . SLEW

5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

1.0 0 0 X X X X 1?xfx X  CHANNELNO.-1

The Print Command terminates print data transfers and initiates a buffer print. Bit seven
specifies either line slewing or VFC channel selection. When bit seven is zero, bits zero
through six select the number of lines to be slewed. The maximum number of lines which
can be slewed is 127. Bits zero through three are used to select the VFC channel number
when bit seven is set.

The Print Command with zero lines slewed allows one line of data to be overstruck with
another line. The overstrike line will be held in the print buffer and wiil be merged with the
next line.

¢ Example-Line Slew

5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

1 0 0 00 00 00 00 00 1 0 0

e Example — Channel Selection

15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0

10 0 0 0 0 0 0 1 0 0 0 0 1 0 0

The above command will select VFC channel five. Because there is not a channel zero,
subtract one from the channel number to determine the channel number assignment. VFC
standard format is presented in Table 2-2.

Line positions defined by the VFC are positions defined in terms of 6 or 8 LPI in standard
alphanumerics print mode. When in Double Size print mode, these positions remainin the
same physical locations on the page as in the standard print mode.



5 14 18 12 1 10 9 8 7 6 5 4 3 2 1 0

110 1 0 X X X X 0  NO.OFSTATUSBYTES
OR

5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

£10 1.0 X X X X 1 x| x x -ANGUAGE

The Status Read Command allows the user to read various status bytes from the printer or
the dot matrix character patterns of a selected character set from the printer. If any other
command is received during status read, status read is aborted and the new command is
executed.

NOTE

Whenever a programmed status read is
not being performed, I/0 status is con-
stantly available on the output data bus
and may be read via execution of the LIA
instruction for 21XX series computers, or
an equivalent instruction for other sys-
tems. I/0 status is defined as Status Byte
No. 1s in Table 2-4.

When bit seven of the data byte is zero, as many status bytes will be output as specified by
bits zero through six. Status bytes are defined in Table 2-4.

When bit seven of the data byte is one, a character dot matrix pattern read will be
performed with bits zero through three specifying the character set to be output. The
character set language code will be contained in the least significant four bits of the first
data byte returned. Character set language codes are identified in Table 2-1.

If a read request is made for a character set which is not contained in the printer, the
default will be to USASCIL.

Each character set output consists of the one language code byte plus 1152 pattern bytes
(9 dot rows by 128 characters) in ascending ASCII order.

After transmission of the last byte, the printer must receive a handshake strobe from the
controlling device before acknowledging receipt of the last byte before the printer will
update status to its interface board.

STATUS
READ
COMMAND

13
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The HP 2608A has been designed so that status information is not returned until any
operation in progress has been completed, thus ensuring that returned status informa-
tion is accurate.

The intent of the Status Read Command is to inform the user of the printer's current
configuration and to monitor changes to the configuration — such as character set
changes. Excessive status read requests — for example, a request at the end of every
line — will greatly reduce the operating speed and throughput capability of the printer.
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PRINT 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MODE 1 0 1 1 X X X X X X X o1  MODE
COMMAND : : - i : L

0000 = Standard
0001 = Double Size
0010 = Graphics

0 = Transparency Disable
1 = Transparency Enable

The Print Mode Command is used to set the printer to one of three print modes. Bits zero
through three of the data byte are set as shown above. The printer will remain in the mode
established by this command until:

® A new mode is requested.

e A Master Clear command is received.

e A power failure occurs.

e The operator resets the printer with the RESET switch on the control panel.

The printer will default to the standard alphanumerics print mode at power-on or reset and
upon receipt of the Master Clear Command.

When the Transparency bit is set, all ASCII control codes will be printed but not executed,
and primary or secondary character set selection is performed exclusively by using bit
seven of the data byte (refer to Data Command).

When the printer receives control codes in either the standard alphanumeric or double
size print mode (Transparency = 0), they are printed but not executed except for Back-
space (BS), Shift Out (SO), and Shift In (SI).

Transparency is meaningless when the printer is placed in the Graphics print mode.

If the Double Size print mode is selected, printing is performed at twice normal print size
and paper motion is either three or four lines per inch compared to six or eight lines per
inch. If Graphics print mode is selected, printing is performed a dot row at a time. VFC
definition remains unchanged when either Graphics or Double Size print is selected.
Unlike the paper position which relates to slewing instructions, VFC channel positions are
related to fixed positions on the paper. Thus, a select to Channel 5, for example, will cause
motion to that position independent of the Double Size print mode (also refer to Print
Command).

Selection of the Graphics print mode causes all information to be interpreted as dot data
rather than as printable characters. All eight bits in each byte are used as printable data. A
binary one implies a print dot. A zero implies a blank. For example, when transmitted in the
Graphics mode, data bytes 1525, 200s, and 277s result in the following dot pattern.

DOT POSITION 1 8 16 24 924
ty et e e il g dyd
[ N ] ® [ ] [ ] [ ] 000000
011010101000000010111111




REFERENCE INFORMATION

The interface board in the printer provides the means for the interchange of commands
and data between the controlling device and the HP 2608A. The board has two operating
modes: Receive and Transmit. In both modes the interchange is controlled by an asyn-
chronous handshake between the STROBE and DEMAND lines.

The Receive mode is the primary operating mode of the printer. All commands and
character print data are handled in this mode. The operation of the handshake lines and
the buses is described in the following paragraphs:

STROBE

The Strobe signal, when originated by the data source, is used in the Receive
mode to tell the interface board in the printer that the information on the
command bus and the input data bus is valid.

DEMAND

The Demand signal, when originated in the printer, is used in the Receive
mode to handshake the data transfer from the data source and indicates that
the printer is ready for more data transfers.

COMMAND BUS

Allcommand bytes from the data source are transferred viathe Command Bus
(four lines) lines. Demand must be true (printer not busy) before any command
will be recognized (with the exception of the On-Line and Status Read com-
mands).

INPUT DATA BUS

The Input Data Bus (eight fines) is used only in the Receive mode. The data on
the bus must be valid when the data source generates a true Strobe. Data must
remain valid until the Demand handshake.

FUNCTIONAL
DESCRIPTION

RECEIVE
MODE

17
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TRANSMIT
MODE

INTERFACE
CONNECTOR

TIMING

When the printer receives a command which requires a response, it enters the Transmit
mode. The handshake lines reverse their functions in the Transmit mode.

STROBE

In the Transmit mode, the Strobe signal from the data source is used to
handshake the transfer into the data source and to tell the printer to transfer
more data.

DEMAND
In the Transmit mode, the Demand signal tells the data source that data on the
printer’'s Output Data Bus is valid.

OUTPUT DATA BUS

The Output Data Bus (eight lines) returns printer status and character set data
to the data source. Table 2-4 defines the status word. When the printer is not in
the Transmit mode the bus contains the printer’s current 1/0.

The interface cable connector is a AMP “Champ” 50 position receptacle. The intercon-
nection diagram on the following page illustrates connection of the cable to the adapter
board, the adapter board to the differential interface board, and the differential interface
board to the backplane connector.

Data In/

RECEIVE MODE

The four bit command byte on the Command Bus and the eight bit data byte on
the Input Bus must be settled and valid before the Strobe is transmitted.
Demand completes the transfer handshake after the command and data bytes
have been accepted by the printer. Receive mode timing is illustrated below.

RECEIVE MODE TIMING

*MIN MAX

A= 50ns -

Command Bus X B= SOns  —

m
Strobe
Demand ___\F‘ c ‘Y__

*C =900ns —

*Timing required at the printer's 1/O connector.



ADAPTER INTERCONNECTS TO I/0 BOARD I/0 BOARD TO BACKPLANE

PIN INPUT LINES BACKPLANE
8 BO7 5 OUTPUT LINES
33 BO7 6 47 IDB7
7 BO6 7 45 IDB6
32 B06 8 43 IDBS " Computer
6 BO5 16 41 IDB4 Museum
31 B05 15 39 IDB3
5 Bo4 4 37 IDB2
30 804 3 35 IDB1
4 BO3 9 33 IDBO
29 B03 10 51 [TODR
3 B02 11 49 JOCR
28 802 12 52 TODW
2 Bo1 13 50 iTOCW
27 BOT 14 48 oDB?
1 BOO 1 46 ODB6
26 B00 2 44 ODB5
17 CB3 23 42 ODB4
42 CB3 24 40 0ODB3
18 cB2 21 38 oDB2
43 CBZ 18 36 ODB1
19 cB1 19 34 ODBO
44 CBT 17 60 OSTREG
20 CBO 20
45 CB0O 22 25 =70):]
41 87 25 54 MO CYCIESTEAL
16 BI7 27 56 TORAMWRT
40 B6 31 58 [TOADDCLK
15 BI6 33 55 CLO2
39 B 32 53 CLO1
14 BI5 30 57 FETCH
38 Bi4 26 17
13 B4 28 18 +5V
37 BI3 35 19
12 BI3 34 20 +5V
36 82 36 11
1 B2 37 12 GND
35 BIY 40 13
10 BI1 38 14
34 B0 29 15
9 BIO 39 16
21 STROBE 47 53 STATW
46 STROBE 45 88 [TO RAM ADDRESS
22 DEMAND 44
47 DEMAND 46
24 +5VDC 50
25,50 GND 49

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 (CPU)

INTERCONNECTION

Lt T LT T T T T T T I T I T DIAGRANM
(o9 002031 B0, NOUNES gy s i e g 8 5 0 e PARALLEL
COMMANDBYTE  DON'T CARE DIFFERENTIAL
DATA BYTE INTERFACE

19



CABLE CONNECTOR TO ADAPTER INTERCONNECTS

PIN SIGNAL NAME
21 Strobe
46 Strobe
22 Demand
47 Demand
9 Input Data 0
34 input Data 0
12 Input Data 1
35 input Data T
1 Input Data 2
36 input Data 2
12 input Data 3
37 input Data 3
13 Input Data 4
38 input Data 3
14 Input Data 5
39 input Data 5
15 Input Data
40 input Data [3
16 Input Data 7
4 input Data 7
18 Command Bit 2
43 Command Bit 2
17 Command Bit 3
42 Command Bit 3
19 Command Bit 1
44 Command Bit 1
24 Command Bit 0
45 Command Bit 0
8 Output Data 7
33 Output Data 7
25 Ground
24 +5VDC
48,49 N.C.
23 N.C.
7 Output Data 6
32 Output Data 3
5 Output Data 4
30 Output Data 3
6 Output Data 5
31 Output Data 5
50 Ground
4 Output Data 3
29 Output Data 3
3 Output Data 2
28 Output Data 2
2 Output Data 1
27 Output Data i
1 Output Data 0
26 Output Data 0
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TRANSMIT MODE

Data on the eight bit Output Bus is valid when Demand is transmitted from the
printer. The Strobe completes the handshake after the data source accepts the
data. Transmit mode timing is illustrated below.

TRANSMIT MODE TIMING
*MIN MAX
D=800ns —
Data Out Bus E= 50ns —
F=800ns —
D f=— F

Demand

Strobe m

*Timing required at the printer’s 1/O connector.

HP21XX interfacing functions required by the printer’s interface board are performed through the
SYSTEMS 26099A Interface with the HP 21 XX family of computers.

OPERATION



PROGRAMMING INFORMATION

The HP 2608A can be configured to operate with the Hewlett-Packard Interface Bus
(HP-IB) whichis animplementation of IEEE Standard 488. A knowledge of this standard is
helpful when working with HP-IB. When so configured, the printer operates with other HP
equipment possessing the same HP-IB capability.

The bus consists of 16 lines, eight of which are used for data transmission and eight for
communication timing and control. Data transmission lines are.designated DIO 1 through
8; communication lines are designated DAV, NRFD, and NDAC; and, control lines are
designated IFC, ATN, SRQ, REN, and EOL.

Data is transmitted on the data lines as a series of eight-bit bytes by means of an
interlocked handshake technique.

In the command mode, ATN must be active. Bit eight of the DIO lines in the command
mode may be used for command parity (odd).

LISTEN COMMAND

Bit one through seven of the DIO lines specify a listen command and address if
they take the form 01ddddd where ddddd is the binary equivalent of the
device’s fundamental address.

TALK COMMAND

Bits one through seven of the DIO lines specify a talk command and address if
they take the form 10ddddd where ddddd is the binary equivalent of the
device’s fundamental address.

UNIVERSAL COMMANDS

The HP 2608A responds to the following Universal Commands: Identify (IDY);
Interface Clear (IFC); Parallel Poll Unconfigure (PPU); Serial Poll Disable
(SPD); and, Serial Poll Enable (SPE).

COMMANDS

21
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CONTROL

CODE
FUNCTIONS

§ECONDARY COMMANDS
e‘
COﬂdaN COmmands are usually unique to each device on the bus, Ajl

associated data byte. Non
. . e of the
require any associated data byte, talk addressed secondary commands

f a" ASC” Contl 0' COdeS except B i
( ) ' I ( I) It ‘ ’ \ p aCkSpace (BS), Shlft Out
SO y Sll It n S , al ld, w Il Optlonal lnte”ace ConflgUIatlon Cal a e l ‘e ul“ (;ﬁ i

Fecd{LF) and Fomm g FF DD 35 SYmbol bt ot vyt 1 the graphics

mode, all control codes i i
, are printed as graphics data. When i
control codes are printed as symbols " i1 ansparency mode, all

BACKSPACE

The Ba'ckspace control code, when received in a Character mode by the
printer, is used to overstrike the preceding character with the following charac-
ter. If the backspace code is used prior to the first character of a line, the first
character of the line will be lost, A single character overstrike is penormed Dy

using the Backspace control code; successive BS codes are interpreted as a
single code. Overstrike of a full line of print is performed by issuing a print
cqmmand with zero line slew and then the overstrike line of data followed by a
print and slew desired number of lines.

SHIFT OUT

The Shift Out control code, when received by the printer in a character mode,
will cause succeeding characters to be printed from the currently designated
secondary character set. Shift Out is not terminated by a print operation and
does not occupy a print buffer location. It is terminated by a Shift In, Reset,
Master Clear or Device Clear.

SHIFTIN
The Shift In control code, when received by the printerin a character mode, will

return character printing to the designated primary character set. Shift In does
not occupy print buffer locations.

The interface board logic can also be configured to respond to the Carriage Return (CR),
Line Feed (LF), and Form Feed (FF) control codes when in the character mode (refer to
the Strapping Diagram on page 45). In the Graphics Mode, these optionally configured
control functions are overridden and the codes are printed as their binary equivalents
when the print data line is terminated by the print command. In the character mode these

control codes cause the following response:

CARRIAGE RETURN
The Carriage Return code, when received by the printer in a character mode,



will cause a print operation with zero line slew. A print data line terminated by
CRis buffered pending receipt of either a line of overprint characters, or aline
feed (LF) which causes the data line to be printed.

LINE FEED
The Line Feed code, when received by the printer in a character mode, will
cause a print operation with a single line slew.

FORM FEED
The Form Feed code, when received by the printer in a character mode, will
cause a print operation and a VFC channel one selected (Top Of Form).

The HP 2608A is shipped from the factory with the Service Request function disabled. All
subsequent references in this manual to the Service Request function should be ignored
unless this function has been implemented after shipment (refer to the HP-1B Strapping
Diagram on page 45).

The HP 2608A has been designed with “double buffering” capability which allows the
printer to receive one line while printing another. If a power failure occurs while the
machine is operating, data will be lost. The printer acknowledges receipt of data or a
command through the completion of the standard bus handshake procedure. The printer
indicates its readiness to accept data or commands through both its request for service
and its affirmative response to parallel poll. An example would be: the printer responds
affirmatively to a parallel poll; therefore a series of data bytes are sent to the printer, each
acknowledged by the standard bus handshake. Finally a print command is sent to the
printer, which is also acknowledged by a standard bus handshake. When the printer again
responds affirmatively to a parallel poll, it indicates its readiness to accept more data or
another command; it does not imply that all data received has been printed.

If the data stream exceeds buffer capacity, characters will be lost. Buffer capacity for the
HP 2608A is:

o Standard Print = 132 characters (132 bytes) :
¢ Double Size Print Mode = 66 characters (66 bytes)
& Graphics Print Mode = 924 dot positions (115.5 bytes)

Prudent monitoring of the power fail bit in the 1/0 status word will advise the user of the
state of programmable features which are changed or affected by power failures or reset
conditions.

At power-on or reset, the power fail bit is set and remains set until cleared by the Master
Clear command or the Device Clear command.

e Example :
If the power fail is found set after it has been cleared, all non-default status operating
modes (print mode, VFC definition, 6/8 LPI selection) will have been cleared to the power
on state including Top Of Form definition, The current status of these features should then
be redefined. '

The HP 2608A will always request service and respond affirmatively to a parallel poll when
put on-line or when a power failure recovery or reset occurs. It will continue to request
service and respond affirmatively to a paralle! poll until the printer is identified or another
command is given. For example: the printer has been taken off-line to replace paper.
When the operator places the printer back on-line, the printer will request service,
notifying the system of the printer’s availability.

SPECIAL
PROGRAMMING
CONSIDERATIONS

23
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DATA
COMMAND
(Listen)

CHARACTER
SET
CHANGE
COMMAND
(Listen)

8 7 6 5 4 3 2
Primary Command (ATL) = P © 0 1 ° ADDRESS
8 7 6 5 4 3 2
Secondary Command P 1 1 i 0 0 0 0
8 7 6 5 4 3 2
Data Byte 01 CHARACTERCODE |

I 0 = Primary Set

1 = Secondary Set

The Data Command transfers all print character data directly to the printer’s buffer. In
Standard and Double Size print modes, bit eight of the Data Byte may be used to select a
designated character set (refer also to the Character Set Change Command below). If
you wish to use the control codes Shift In (sefects Primary Set) and Shift Out (selects

Secondary Set), bit eight of the Data Byte should be zero.

If the printer is operating in the Transparency mode, all control codes are printed but not
executed (refer to the Print Mode Command explanation in this section).

When the printer is operating in the Graphics mode, all eight bits of the Data Byte are print

information.

Character code data is contained in Appendix C.

8 7 6 5 4 3 2
Primary Command (ATL) P 0 1 ADDRESS

8 7 6 5 4 3 2
Secondary Command P 1 1 0. 0 0 O

8 7 6 5 4 3 2
Data Byte SECONDARY = PRIMARY

The Character Set Change Command is used to select primary and secondary sets with
character set codes specified in the data byte as shown. If the character set selected is not

present in the printer, the printer defaults to USASCII.
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Primary Command (ATL) P

ADDRE

Secondary P

Data Byte 0/1

NO. OF LINES

0=6LPI
1=8LPI

Data Byte (odd)

CHANNEL 16 —9

Data Byte (even)

CHANNEL 81

VFC
SET/RESET
COMMAND
(Listen)
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The VFC Set/Reset Command defines the vertical forms control format through user
specifications from an external data source or by default to the HP standard format (see
Table 3-2). Bit eight selects either 6 LPI(0) or 8 LPI (1). Bits one through seven define the
number of lines per form (127 decimal maximum). If the form length is zero, the HP
standard vertical format is used (the printer is set at power on status). Ifthe form length is
other than zero, two data byte transfers are required for every line of form length (see

Table 3-3).

Format specification bytes are transferred as data where the bytes of odd numbered
transfers (bytes 1, 3, 5, etc.) define successive values of channels nine through sixteen,
and even transfers define channels one through eight. This command will be aborted
before all specified bytes have been transferred if any intervening secondary command
byte is received. If this occurs, the HP standard vertical format will default with the vertical
line spacing set to the spacing specified by the 6/8 LPI default switch on the control panel.
The new command is then executed.

'CHANNEL

ComNOUALN -

g

12
13
4
.15
.

Line Positions of Logical One*

TABLE 3-2
VFC STANDARD FORMAT
FUNCTIONS 6LPI**

Slew {o top of next form 0
Slew 1o bottom of form 59
Single space 0,1,2,...59
Slew to nextdouble space line 0,2,4,...58
Slew to triple space line 0,3,6,...57
Slew to haltform line 0,30

Slew to next quarter form line 0,15,30,45
Slew to next tenth line 0,10,20,...50
Slew to bottom of form 59
Slew to one line previous to 58

bottom of form
Slew to one line previous to 65
top of next form
Slew to top of next form 0
_ Slew to next seventh line 0,7,14,...56

Slew to next sixth line 0,6,12,...54
‘Slewto hext fifth line 0,510,...55
Slew to next fourth line 0,4,8,...56

8 LPI**

;ﬁ_’~*‘£agical~one‘is analagous lo the hole in a paper tape or destination point for that channel.

** Assumes ten-inch printed form area on eleven-inch page. At 6 LPI, 60 lines possible. At 8 LPI, 80 lines

_ possible.



TABLE 3-3

VFC CONFIGURATION

DataBit# 8 7 6 5 4 3 2 t1}Q}8 7. 65 4 3 2 1
Channel# 16 15 14 13 12 11 10 9}s 7 6 5 4 3 2 1

bl L e | I | leyte2 | I I
2 I ._..' IBytea | 1 | | | lByes | | |
3 | Byte5 !_ | I | IBpes | | | |
. | | o
5 ] | bbb b
6 bbb e
7 F bbb b
i 8 L) et tdo e bede
e
2 o R L e
"‘ i b
10 11 bbb
P et L
b oy o ale
——¢
I Fodedb b b
| | Jd R
| !___l___ bod o) e e e
n-1 I_ o d 1o Rt i e el e
n L__l‘ Byteznl || | | Byeon | 1 |
forns 127
EQUIVALENT PAPER TAPE

Channei# 1 2 3 4 5 6 7 8 9 101112 13 14 15 16
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ON/OFF-LINE
COMMAND
(Listen)

SELF
TEST
COMMAND
(Listen)

Primary Command (ATL) - P 0 1 . ADDRESS

Secondary Command P 1 1 0 0 0 1 1

Data Byte X X X XX X X 0

0 = Off-line l
1 = On-line

The On/Off-Line Command allows a controlling device to put the printer on-line or off-line
remotely. However, if a fault condition exists, a remotely directed on-line command will not
be recognized. The operator must first correct the fault.

If the printer is on-line, a remotely directed off-line command will not be executed until all
previously accepted commands have been executed.

Primary Command (ATL) | P 0 1 = ADDRESS |

Secondary Command P 1 i1 ‘0.0 1 00

Data Byte X X X X X X X oA

0 = Enable Printing ,
1 = Disable Printing




The Self Test Command allows remote initiation of the internal diagnostic routine. When
the routine has been completed, test results are indicated by bit seven (Ready bit) of the
I/0 status and by bit eight of Self Test status as shown in Table 3-4. If a detectable problem
exists within the printer, the number of the subtest failure is indicated in bits one to seven of
Self Test Status as shown in Table 3-4.

Bit one of the data byte is used to enable or disable printing during self test. With printing
enabled, self test requires approximately 20 seconds and will produce one full page of
output. The non-printing version of self test executes in less than three seconds.

Upon successful completion of the self test routine, the operating status of the printer prior
to self test is re-instituted.

A self test failure may also be identified from the operator control panel. When the TEST
FAIL indicator is lit, depress and hold down the SELF TEST switch. With the switch held
down, a binary number will be displayed by the other three indicators of the Fault
Condition group of indicators. For example, if self test has failed and the PLATEN/RIB-
BON and PAPER OUT indicators light, the printer has failed the Output Bus subtest(077).

Next, a one-page self test printout is completed. Only character sets which are installed in
the printer are printed out. Refer to the HP 2608A Operator's Manual (P/N 02608-90907)
for additional self test information.

BINARY DISPLAY INDICATION 4 )
FOR A SELF TEST FAILURE

O O

POWER FORM LINE
LINE FEED FEED 8LPI

6LPI

0
POWER ON CONDITIONS FAULT CONDITIONS
r SECONDARY -I I-;T PAPER PLATEN 'El
BLPI LANGUAGE MECH ouT RIBBON FAIL
B 421842
i Ce o6

SF FRRARY
LANGUAGE O
FORMS ADJUST

LINE

F_EI!D

SELF
RESET DOWN TEST

Output Bus Test Failure . . . .
(Test No. 011)
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MASTER 8 7 6 5 4 3 2 1
CLEAR Primary Command(ATL) . P . 0 @ 1 AD DHE%SS
COMMAND :
(Listen)

Secondary Command P 1 1. 0 0. 1 0 1

Data Byte X X X X X X X X

The Master Clear Command returns the printer to power-on status except:

o Printer remains on-line.
e Power Fail bitis cleared in 1/O status byte (see Table 3-4).
e Fault conditions are not cleared.

LEFT 8 7 6 5 4 3 2 A
COTA?A?CI;\IIE Primary Command (ATL) . P 0 1 ADiDF{E%SS
(Listen)

Secondary Command P1100111

Data Byte X X X X MARGINOFFSET

The Left Margin Command defines the number of blank columns that will appear as the left
margin. This number can be no greater than 15. The Left Margin Command reduces the
effective page length. For example: if there are 4 columns in the left margin, the effective
line length is reduced to 128 characters for standard size printing, 62 characters for double
size printing, and 111.5 bytes (892 dots) for graphics..



8 7 6 5 4 3 2 1 PRINT
COMMAND
(Listen)

Primary Command (ATL) - P 0~ 1 = ADDRESS

Secondary Command P-1 1 1 0 1 0 0 0

Data Byte 0 SLEW

OR

8 7 6 &5 4 3 2 1

Data Byte 1 X X X CHANNELNO.1

The Print Command terminates print data transfers and initiates a buffer print. Bit eight of
the data byte specifies either line slewing or VFC channel selection. When bit eight is
clear, bits one through seven select the number of lines to be slewed. The maximum
number of lines which can be slewed is 127. Bits one through four are used to select the
VFC channel number when bit eight is set.

The Print Command with zero lines slewed allows one line of data to be overstruck with
another line. The overstrike line will be held in the print buffer and will be merged with the
next line.

e Example — Line Slew

e Example — Channel Selection

The above command will select VFC channel five. Because there is not a channel zero,
subtract one from the channel number to determine the channel number assignment. VFC
standard format is presented in Table 3-2.

Line positions defined by the VFC are positions defined in terms of 6 or 8 LPI in standard
alphanumerics print mode. When in Double Size print mode, these positions remain in the
same physical locations on the page as in standard print mode.
31
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STATUS
READ
COMMAND
(Listen)

Primary Command (ATL) P 0 1 ! ADDRESS

Secondary Command P 1 1 0 1 0 1 0

Data Byte 0 NO.STATUSBYTES

OR

8 7 6 5 4 3 2 1

DataByte 1 X X X LANGUAGECODE

Primary Command (ATT) 'P 1 |0  ADDRESS

Secondary Command P 1 1 0 10 1 0

The Status Read Command allows the user to read various status bytes from the printer or
the dot matrix character patterns of a selected character set from the printers. If any other
command is received during status read, status read is aborted and the new command is
executed.

When bit eight of the data byte is zero, as many status bytes will be output as specified by
bits one through seven. Status bytes are defined in Table 3-4.

When bit eight of the data byte is one, a dot matrix pattern read will be performed with bits
one through four specifying the character set to be read. The character set language code
will be read. The character set language code will be contained in the least significant four
bits of the first data byte returned. Character set language codes are identified in Table
3-1.

If a read request is made for a character set which is not contained in the printer, the
default will be to USASCII.



Each character set read will contain one language code byte plus 1152 pattern bytes (9
dotrows by 128 characters).

The HP 2608A has been designed so that status information is not returned until any

operation in progress has been completed, thus ensuring that returned status information
is accurate.

The intent of the Status Read Command is to inform the user of the printer's current
configuration and to monitor changes to the configuration — such as character set
changes. Excessive status read requests — for example, a request at the end of every line
— will greatly reduce the operating speed and throughput capability of the printer.

33
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8 7 6 5 4 3 2 1

Primary Command (ATL) = P 0 1 - ADDRESS

Secondary Command P 1 1 0 1 0 1 1

Data Byte X X X 01  MODE

0000 = Standard
0001 = Double Size
0010 = Graphics

0 = Transparency Disable
1 = Transparency Enable

The Print Mode Command is used to set the printer into one of three print modes. Bits one
through four of the data byte are set as shown above. The printer will remain in the mode
established by this command until:

The printer will default to the standard alphanumerics print mode at power-on or reset and
upon receipt of the Master Clear command.

When the Transparency bit is set, all ASCII control codes will be printed but not executed,
and primary or secondary character set selection is performed exclusively by using bit
eight of the data byte (refer to Data Command).

When control codes are received in either the standard alphanumeric or doubie size print
mode (Transparency = 0), they are printed but not executed except for Backspace (BS),
Shift Out (SO), Shift in (S/), and with optional strapping, Form Feed (FF), Line Feed (LF),
and Carriage Return (CR).

When the print mode is Graphics, transparency is meaningless.

If the Double Size print mode is selected, printing is performed at twice normal print size
and paper motion is either three or four lines per inch compared to six or eight lines per
inch. If Graphics print mode is selected, printing is performed a dot row at a time. VFC
definition remains unchanged when either Graphics or Double Size print is selected.
Unlike the paper position, which relates to slewing instructions, VFC channel positions are
related to fixed positions on the paper. Thus, a channel select to channel three, for
example, will cause motion to that position independent of the Double Size print mode
(also refer to Print Command).

PRINT
MODE
COMMAND
(Listen)
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0770%,2. 0 ‘
101010100000001'01'1'10100. —
11
DEVICE
CLEAR 8 7
6
COMMAND Primary Commang (ATL) P e 54 3 2 1 ;
(Listen) .01 aopRess
| B 7 : J § 1 9
Seco"dafyComman i p ; 1 s 1
e LT 00 g g
8 7 6 5
DataByte X x . 1, ,
A X:X_X,)(jx;
The Devies Clear is aspeci
ommand is a specific HP-IB Jist ions identi
to the Master Clear Command described previouzls ?niﬂ?;lq:;?oi?d pnotions identialy
DEVICE 8 7 6 5
4 3 2 1
SPECIFIED , T
JUMP Primary Command (ATT) P 1 ¢ | ADDRESS |
COMMAND
(Talk)

Secondary Command P 1.1 1 0 0 0 0

The Device Specified Jump Command (DSJ) is a specific HP-IB system talk command
which is used to determine the general status of the printer. When DSJ is used, a single
status byte is returned.

The DSJ command will be accepted by the printer in both on-line and off-line states. The
DSJ Command must be used with the same constraints as ali other commands, i.e. when
the printer is on-line, the DSJ Command should only be sent if the printer is indicating its
readiness (through a service request or affiramtive response to a parallel poll) to receive



data or commands. In both the on-line and off-line states, the DSJ Command should never
be sent during another operation, such as Status Read because the operation in progress
will be aborted. General status returned includes the following:

0s = READY
Printer is on-line with no attention required and ready to receive a new
command or data if the last parallel poll response was affirmative.

1s = ATTENTION REQUIRED
Printer has undergone power failure, manual reset, or has been off-line. |/O
Status (byte no. 1s) should be read to determine cause and correction re-

quired. Attention required status indication is cleared by the Status Read
command.

2: = PARITY ERROR
Bus command parity error has been detected. Parity error indication is cleared
by the DSJ command.

3s = ATTENTION REQUIRED AND PARITY ERROR
Both conditions have occurred.

When the 1/O status (byte no. 1s) is read back after the ATTENTION REQUIRED bit is set
in the DSJ status byte, the interpretation of the status byte is as follows:

BIT 7 = Iftrue, printer is on-line.
If false, printer is off-line because of:
a. Power failure, reset or fault condition.
b. Programmatically commanded off-line.
¢. Control panel switch commanded off-line.

BIT 6 = If true, a printer fault condition exists.

Operator Status (byte no. 2s) indicates fault (refer to Table 3-3).

BIT 5 = No significance to DSJ ATTENTION REQUIRED bit.

BIT 4 = No significance to DSJ ATTENTION REQUIRED bit.

BIT 3 = Iftrue, the programmable VFC has been reloaded from standard VFC
ROM in the printer. Can be caused by power failure, reset, VFC reset,
or changing 6/8 LPI when printer is off-line.

BIT2=0=6LPI;1=8LPI.

BIT 1 = No significance to DSJ ATTENTION REQUIRED bit.

BIT 0 = If true, a power failure or manual reset has occurred.
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PING 8 7 6 5 4 3 2 1

COMMAND Primary Command(ATL) = P 0 1 ADDRESS
(Listen)

Secondary Command P 1 1. 1 1.1 1 0

8 7 6 5 4 3 2 1

256 TEST DATABYTES

The Ping Command is a specific HP-IB system listen command which is used to send 256
testdata bytesto the printer. Data bytes are stored as they are received. When transferred
back to the controlling device by the Pong Command, these data bytes verify data
channels to and from the printer.

If any command is received before the 256 bytes are transferred, transfers are aborted
and the new command is executed. The Pong Command should always follow Ping.
Attempting to execute other commands between Ping and Pong except the DSJ com-
mand, which can be used after Ping is completed but before Pong is transmitted, will
destroy the integrity of test data and future print data.

PONG 8 7 6 5 4 3 2 1
COMI\;Igl;lB Primary Command (ATT) P 1 0 ADDRESS

Secondary Command P 1 1.1 .1 1 1 0

Data Byte 256 TEST DATABYTES

The Pong Command is a specific HP-IB system talk command which is used to return the
256 test data bytes sent to the printer by the Ping Command. To preserve data integrity the
Pong Command should always follow Ping.



8 7 6 5 4 3 2 1

Primary Command (ATL) = P - 0 = 1 - ADDRESS
Secondary Command P. 1.1 1 1,1'1 1.

Data Byte X X X X X X X 0

0 = Enable Printing I ‘
1 = Disable Printing

Initiate Self Test Command is a specific HP-IB system listen command and functions
identically to the Self Test Command described previously in this section.

Primary Command (ATT) P 1 0 ADDRESS

Secondary Command P11 11111

The Read Self Test Command is a specific HP-IB system talk command which returns one
data byte, the self test status byte 5s (refer to Table 3-4).

INITIATE
SELF
TEST
COMMAND
(Listen)

READ
SELF
TEST
COMMAND
(Talk)
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REFERENCE INFORMATION

PRINTER The Listen mode is the primary operating mode of the printer. Most commands and all
FUNCTIONS character print data are handled by the printerin this mode.

COMMANDS (ATTENTION true)

The printer decodes functional commands from the five modifier bits of the
secondary listen address which is transmitted from the data source. The
commands are held until an associated data byte has been received.

DATA (ATTENTION not true)

In Listen mode, once the associated data byte has been accepted, the new
command is held until the printer has completed the previous command

The printer enters the Talk mode after the HP-IB controller has sent the printer a talk
addressed command, such as Read Self Test or Pong.

COMMANDS

The printer decodes functional commands from the five modifier bits of the
secondary talk address. The commands are held until the printer has com-
pleted the previous command.

DATA

In Talk mode, data is transferred from the printer to the listener(s). The last data
byte is flagged via the EOl Message line.

HP-IB The HP-IB interface board in the printer uses the Acceptor Handshake (AH), Source
FUNCTIONS Handshake (SH), Listener (LE), Talker (T), Service Request (SR), and Parallel Poll (PP)
interface functions. The controller (C) function can not be implemented and the interface

does not use the Device Clear (DC), Device Trigger (DT), and Remote-Local (RL),
functions.
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LISTENER FUNCTION

This is the primary operating mode of the interface and is used to receive print
character data and printer commands except DSJ, Read Self Test and Pong.
Printer functional commands are decoded from the modifier bits of the secon-
dary listen address. The EOl message line is not logically used by the interface
board logic in the listen mode.

TALKER FUNCTION

This mode is used to transmit data back onto the bus. Printer functional
commands are decoded from the modifier bits of the secondary talk address.
The EOI message is tagged to the last byte of every transmission in the talk
mode.

PARALLEL POLL FUNCTION

The HP 2608A provides the additional feature of automatically configuring its
address set in the device address switches (if the address is in the range of
zero through seven). At power on, this feature allows automatic configuring of
DIO lines in accordance with the printer's device address, a positive response
sense, and assumes the Parallel Poll Standby State (ready to respond to any
parallel poll conducted by the computer). When the device address is other
than zero through seven at power on, the parallel poli function assumes the
Parallel Poll Idle State, which requires that the Parallel Poll function be confi-
gured by the computer before a response can be made to any parallel poll.
After power on, the interface logic can be reconfigured at anytime by the
computer.

SERVICE REQUEST FUNCTION

The interface logic will request service via the SRQ signal and respond
accordingly to serial poll. This function has the same meaning as the affirma-
tive response to a parallel poll.

In addition to the primary HP-IB functions described above, an IDENTIFY function is
provided. The HP 2608A transmits two 8-bit device identification bytes upon request from
the controller. To initiate the transfer of these two bytes, the controller first issues a
universal untalk (address 31) followed by the printer's assigned address in the modifier
bits of the secondary address. The second byte will be tagged with the EOl message. The
identifying bit structure of the HP 2608A is: first byte 40s; second byte 1s.

The interface cable connector is an Amphenol 57 series, 24 position receptacle. The
interconnection diagram on the following page illustrates connection of the cable to the
adapter board, the adapter board to the HP-IB interface board, and the HP-IB interface
board to the backplane connector.

PHYSICAL
DESCRIPTION

4



CABLE CONNECTOR TO ADAPTER INTERCONNECTS
PIN SIGNAL NAME

1 Data Iinput Output 1
2 Data Input Output 2
3 Data input OQutput 3
4 Data Input Output 4
5 End Or Identify
6 Data Valid
7 Not Ready For Data
8 Not Data Accepted
9 Interface Clear

10 Service Request

11 Attention

12 Shield

13 Data Input Output 5

14 Data Input Output 6

15 Data Input Output 7

16 Data Input Output 8

17 Remote Enable

18 Ground

19 Ground

20 Ground

21 Ground

22 Ground

23 Ground

24 Ground

HP-IB
INTERCONNECTION
DIAGRAM
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BUS
PIN

12

INPUT LINES

ADRS5
ADR 4
ADR3
ADR2
ADR 1
NRFD
NDAC
ATN
IFC
REN
SRQ
DAV
EOI
DIO 8
DIO7
DIO6
DIOS
DIO4
DIO3
DIO2
DIO1
DS 1
GND
GND
GND
GND
GND
GND
+5VDC
+5VDC
SHIELD
DS2

/O PCA
PIN

27
31
32
33
34
30
29
19
26
20
22

3

4
21
23
24
25
12
15
16
17

13
14

BACKPLANE
OUTPUT LINES
88 /O RAM ADD
49 IoCR
51 IODR
47 IDB7
45 IDB6
43 IDBS
41 IDB 4
39 IDB3
37 IDB 2
35 DB 1
33 IDB O
21 +12VDC
22
17 +5VDC
18
19
20
11 GND
12
13
14
48 ODB7
46 ODB6
44 ODBS
42 ODB4
40 ODB3
38 ODB 2
36 ODB 1
34 ODBO
52 1/ODW
50 [/ODW
60 OS/REG
54 /0 CYCLE STEAL
56 /0 RAM WRT
58 170 ADD CLK
25 POR
57 FETCH
55 CcLO2
53 CLOf
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A five switch module located on the adapter board is used to establish any legal address
(0-3010) for the printer. This is a single address used for both the Listen and Talk functions.
The switches are marked 5, 4, 3, 2, 1, with 1 assigned the least significant address bit
position. The address bits are set (7 = high} when toggled to the on position. Switch
settings for address selection are shown in the following table.

Address 0

Address 1

Address 2

Address 3

Address 4

Address 5

Address 6

Address 7

HP-1B ADDRESS SWITCH SETTINGS

INTERFACE
CONFIGURATION
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SYSTEM
HANDSHAKE
OPERATION

Straps must be installed on the printer's interface board to: disable the logic from checking
and reporting parity errors on bus commands, and to enable the logic to recognize control’
codes for Carriage Return, Line Feed, Form Feed, and to enable Service Request.

HP-IB operating characteristics provide protocol compatibility for specific HP components
and systems. The printer's functional commands are received in the Listen mode and are
decoded from the secondary address modifiers (command bytes) to perform system data
operation. Listen mode timing is illustrated below.

LISTEN
RFD v
"
EXTERNAL DAC .”\ 14
BUS \‘ g
SIGNALS DAV k-
Receive Ready | |
INTERNAL | —
DEVICE Receive Handshake ———1' |
SIGNALS

Device ready for data
}= DataonHP-B
|-- Device accepts data
l-— Data no longer valid
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STRAPPING DIAGRAM FOR OPTIONAL
HP-IB INTERFACE BOARD CONFIGURATION

When strap WT1-WT2 s installed,
command parity checking is disabled.

When strap WT3-WT4 is installed,
CR, LF and FF are executed.

When strap WT5-WT6 is installed,
Service Request (SRQ) is enabled.

> > B
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An affirmative parallel poll response from the printer tells the system controller that the
printer is either ready to transmit or ready to receive commands/data. An affirmative
response is repeated for repeated parallel polls. The printer responds affirmatively to a
parallel poll when it is off-line only if it has received a listen command for a status read,
on-line, or the DSJ talk command. After status has been transmitted, the affirmative

response is taken away. The service request performs the same function as the paraliel
poll.

The printer will accept data in a burst mode at the transfer rate of approximately 500K
bytes/sec. The EOl message has no significance in the Listen mode.

In Talk mode, the printer has data ready for transmission when it requests service or
responds affirmatively to a parallel poll. All transmissions from the printer include the EOI
message with the last byte of the transfer. Talk mode timing is illustrated below.

TALK
RFD

15

\
EXTERNAL DAC \(J\I—l
BUS s
SIGNALS DAV — P )

1

INTERNAL Transmit Ready ' |
DEVICE . | :
SIGNALS Transmit Handshake

L Device Data Good I |
{

)

-y

l‘— Data no longer
needed on HP-1B




APPENDIX A. PARALLEL DIFFERENTIAL INTERFACE COMMAND SUMMARY

DATA COMMAND
15 14 12

0 0:0:0

X

12 11 10

X

CHARACTER SET CHANGE COMMAND

15 14 13 12

0:0:0 1

VFC SET/RESET COMMAND

15 14 13 12

0 0 1:0

ON/QFF-LINE COMMAND

15 14 13 12

0.0 1 1.

SELF TEST COMMAND
15 14 13 12

0:1:0:0

MASTER CLEAR COMMAND
15 14 13 12

0 1 0 1

PING COMMAND
15 14 13 12

¢ 1.1 .0

15 14 13 12

X =Don't Care

Bit15 = MSB
Bit0 =158

10

0 = Off-line
1 =On-line

0 = Enable Printing
1 = Disable Printing

8 7 6 5 4 3 2

X:X X, X X X X

8 7 6 5 4 3 2

X 256 TEST DATA BYTES

8 7 6 5 4 3 2 1 0
X 01 CHARACTER CODE
0 = Primary Set
1 = Secondarv Set
8 7 6 5 4 3 2 1t 0
X °  SECONDARY PRIMARY
8 7 6 5 4 3 2 1 0
NO.OFLINES —
x on 127 DECIMAL MAX.
0=6LPI
1=8LPI
8 7 6 5 4 3 2 1 0
X CHANNELS 16—9
8 7 6 5 4 3 2 1 0
X CHANNELS 81
8 7 6 5 4 3 2 1 0
X X X X X X X X 01

R

1.0

X :.on

_

1 0
X+ X
1 0

PONG COMMAND

15 14 13 12 1110 5 4 3 2 1 0

01 1 0 XX X X X X X 1
LEFT MARGIN COMMAND

B 14 112 1n 10 5 4 3 2 1 o

001 1 1 X X /X X MARGINOFFSET
PRINT COMMAND

15 14 18 12 11 10 5 4 3 2 1 0

10 0 0 x X SLEW

OR

15 14 13 12 1 10 5 4 3 2 1 0

1. 00 0 X X X X CHANNELNO.-1
STATUS READ COMMAND

15 14 13 12 11 10 5 4 3 2 1 0

1o 1 0 X x NO. STATUS BYTES

OR

15 14 18 2 11 10 5 4 3 2 1 o0

10 1 o‘,‘x X X X LANGUAGE CODE.
PRINT MODE COMMAND

15 14 13 12 1 10 5 4 3 2 1 0

1.0 1.1 x X X o/ . MODE

0000 = Standard

0001 = Double Size
0010 = Graphics

0 = Transparency Disable
1 = Transparency Enable
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DATA COMMAND (Listen)

Primary Command

Secondary Command

Data Byte(s)

APPENDIX B. HP-IB COMMAND SUMMARY

6 5 4 3 2 1

0 = Primary Set
1 = Secondary Set

CHARACTER SET CHANGE COMMAND (Listen)

Primary Command

Secondary Command

Data Byte

VFC SET/RESET COMMAND (Listen)}

Primary Command

Secondary

Data Byte

Data Byte (even)

Data Byte (odd)

ON/OFF-LINE COMMAND (Listen)

Primary Command
Secondary Command
Data Byte

P = Parity

X = Don't Care

CHARACTER CODE

8 3 2 1
P 1:°0 0 0 0 1;
8 6 5 4 3 2 1
SECONDARY PRIMARY
8 6 5 4 3 2 1

L P 1 ADDRESS
8 6 5 4 3 2 1
P 10 0. 0 1:0:
8 6 5 4 3 2 1

‘6}1 T

G /2T DECIMAL MAX, 2, -

0=6LPI
1=8LPI
8 6 5 4 3 2 1
CHANNEL 16 —9
8 6 5 4 3 2 1
CHANNEL 8 —1
8 6 5 4 3 2 1
P 1 ADDRESS
8 6 5 4 3 2 1
P 1°0°0:0 1 1
8 6 5 4 3 2 1
X X XXX X 0/
0 = Off-line
1 =0On-line

SELF TEST COMMAND (Listen)

Primary Command

Secondary Command

Data Byte

MASTER CLEAR COMMAND (Listen)

Primary Command

Secondary Command

Data Byte

LEFT MARGIN COMMAND (Listen)

Primary Command

Secondary Command

Data Byte

PRINT COMMAND (Listen)

Primary Command

Secondary Command

DataByte

OR

Data Byte

4 3 2 1
ADDRESS

4 3 2 1
0. 1:0 0
4 3 2 1
XX X 0N

1 = Disable Printing l

4 3 2 1
ADDRESS

4 3 2 1
01 :0 :1
4 3 2 t

X X :X X
4 3 2 1
ADDRESS

4 3 2 1
0. 1:1 1
4 3 2 1

MARGIN-OFFSET

4 3 2 1
ADDRESS

4 3 2 1
1:0 0.0
4 3 2 1

SLEW
4 3 2 1

CHANNEL NQ. -1



APPENDIX B. HP-IB COMMAND SUMMARY (CONTINUED)

STATUS READ COMMAND (Listen) DEVICE SPECIFED JUMP COMMAND (Tak)
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2
Primary Command P 0.1 ADDRESS Primary Command P 1 0 ADDRESS
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2
Secondary Command P 11001 0 1 0 Secondary Command P:1.1.1 0 0 O
8 7 6 5 4 3 2 1 PING COMMAND (Listen)
Data Byte 0 NO.STATUSBYTES = | 8 7 6 5 4 3 2

OR Primary Command (P01 ADDRESS

8 7 6 5 4 3 2 1

Data Byte 1 X X X LANGUAGE CODE. I S
Tmmmm——m—— SecondaryCommand P 1 1 1:1 1 1

(Tatk)
8 7 6 5 4 3 2
8 7 6 5 4 3 2 1 7 -
; ; ; ey Data Byte : 256 TEST DATA BYTES
Primary Command P:1.0 ADDRESS i L. — ot o
PONG COMMAND (Talk)
8 7 6 5 4 3 2 1
e 8 7 6 5 4 3 2
Secondary Command P11 01 011 0¢ S o ;
: Primary Command P10 ADDRESS
PRINT MODE COMMAND (Listen)
8 7 6 5 4 3 2
8 7 6 5 4 3 2 1 -
S Secondary Command P o1 1.1 1 1 1

Primary Command P 0 1 ADDRESS

INITIATE SELF TEST COMMAND (Listen)

Secondary Command P 1.1 .0 1 0 1 1. JEO— I
) Primary Command P-'0 1 ADDRESS

Data Byte X X X 01 | MODE RS S
e oot e o S ﬂwy c P 1 1 1 1 1 1
0000 = Standard
0001 = Double Size 8 7 6 5 4 3 2
0010 = Graphics S -

Data Byte X X X X X X X oh
0 = Transparency Disable
1 = Transparency Enable 0 = Enable Printing
1 = Disabie Printing

READ SELF TEST COMMAND (7alk)

DEVICE CLEAR COMMAND (Listen)
8 7 6 5 4 3 2 1

Primary Command P 01 ADDRESS
: . - B Primary Command P 1 0 ADDRESS

Secondary Command P.1 -1 .1:0.0 0.0
. Pt Secondary Command P 1 1 1 1 .11

Data Byte X X X X X X :X:X

P = Parity
X =Don’t Care
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