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Technical Manual for Model LPC-3 Line Printer Controller
PREFACE
This manual contains information regarding installaticn, testing, and
operation of the ZETACO Model LPC-3 Line Printer Controller.
The technical contents of this manual have been written based on the

assumptions that the reader 1) has a working knowledge of Data General
computer hardware (or has access to hardware documentation) and the

operating system; 2) has some famillarity with standard installation,
power, crounding and peripheral cablinc procedures; and 3) has access
to technical information about the printer that will be installed with

this controller,

The information in this manual Is orcanized intc five major sections:

SECTION 1.0 PRODUCT OVERVIEW - Describes the Model LPC-3 Printer

Controller's features, capabilities, specifications,
power and interface requirements.

SECTION 2.0 INSTALLATION PROCEDURES - Contains procedures for
unpacking, configuring and installing the controller.

SECTION 3.0 TROUBLE-SHOOTING, TEST PROGRAMS and CUSTOMER SERVICE -
Contains information useful Iin fault analysis and how to
get help.

SECTION 4.0 USAGE GUIDEL INES - Contains information explaining the
use of the LPC-3 features.

SECTION 5.0 PROGRAMMING NOTES - Contains technical infcrmation for
those involved In fault analysis or programming

APPENDICES
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1.0

PRODUCT OVERVIEW

1.1

GENERAL DESCRIPTION

ZETACO's Model LPC=3 Data Channel Line Printer Controller Is
designed to Interface most popular brands of serlal and
parallel printers to a Data General Nova, Eclipse or MV
minicomputer via the Data Channel (DCH). The LPC=3
Controller supports serial printers using the RS232 Interface
standard and parallel printers using the
Dataproducts/Centronics parallel Interface standard.

The LPC=3 Controller Is microprocessor based. It supports .
Dataproducts compatible, down=lIlne loadable VFU's., There is
also an on-board VFU for use with printers that do not have a
Dataproducts compatible VFU, and horizontal format control.

Upon power=-up, the mlcroprocessor executes a Self=test which
checks out much of the LPC=3 Controller. Failure of any part
of the test Is reported via LEDs on the front of the
controller.

The LPC=3 Controller also has printout Self=tests which send
elther a rotating ASCII| set or a message to the printer,
allowing checkout of the printer, cabling and
controller=-to=printer interface.

Error reporting (elther LPC=3 fallure or Improper data
format) Is done both by LEDs and hardcopy via the Printout
Sel f=test featurs.

Both FCC and non=FCC compl iant cabling are avallable.

ZETACO's Model LPC=3 Controller and your printer provide a
printing subsystem equivalent to the Data General 4215, 4216,
4327, 4328, 4356, 4363, 4364, 4374 and 6192 printer .
subsystems. With the LPC=3 Controller, changes to existing
RDOS, A0S or AOS/VS software are not necessary.

1-1



1.2

1=2

FEATURES = ADVANTAGES

10.

11,
12.

13.

14,

15,

16.

All LPC=3 configurations are done via switches.

Allows DG operating systems to work with a Dataproducts
VFU.

On=-board VFU which will work with any printer connected
to the LPC=3 Controller.

On=-board VFU may be confligured to perform automatic
perforation skipovers.

On=-board Horlzontal Format Control.

Can be configured to pass 8 bit data |iterally as
received from the DG computer.

Can automatically convert a 96 character ASCI| set to a
64 character set.

Can mask elther Carriage Return or Line Feed codes.

Will allow elither a serial or a parallel printer to work
with DG's Data Channel.

Serlal printer's baud rate Is selectable from 50 to
19,200 baud.

+/=12V noise margins on the RS232 interface.

Two printout Self-tests: ZETACO message and rotating
ASCl 1.

Power=up Self=-test of the LPC=3 Controller with error
reporting via LEDs.

On=1line error reporting via a code on four LED
Indicators.

LED which Indicates multiple on=line errors have
occurred and also distinguishes power=-up Self=test codes
from on=line error codes.

Hardcopy printout of up to 8 on=-line errors which have
occurred via the LPC=3 printout Sel f=test.



1.3

17.

18.
19.

20.

21.

LED indicators to show the following: controller BUSY,
printer on-llne, and data belng transmitted to printer.

Selectable device code.

Selectable strobe width for parallel printer (0.4 to 3.2
microseconds).

Selectable polarities for following signals in the
parallel printer interface: on-line, Ready, Demand
(Acknowledge), and data.

High current drivers (48 ma) on the parallel Interface.

SPECIFICATIONS

1.3.1

FUNCT IONAL CONTROLLER CHARACTERISTICS

Emulation: Data General 4215, 4216, 4327,

4328, 4356, 4363, 4364, 4374, and
6192 printer subsystems.

VFU Compaflblllfy: Conversion of Data General VFU

format to Dataproducts VFU
format. On=board VFU which can
be configured for automatic
perforation skipover. Loadlng
and control is done via the Data
Channel.

Literal Character Transfer: In this mode, data Is passed In 8

bit format from the Data General
computer (using the Paper
Instruction (Pl) line for the 8th
data |lIine ) without alteration.

Character Masking: Either Carriage Returns or Line

Feeds can be removed from the
data stream.

Horlzontal Format Control: Horlzontal tabbing capability Is

maintained on the LPC=3
Controller for up to 256
columns. Loadling and tab
commands are done via the Data
Channel.



1.3.2

Character Set Conversion: 96 character ASCI| set can be
converted to 64 character set
during data transmission for
printers with a reduced character
set (essentially means conversion
of lower case to upper case).

Indlicator LEDs: From left to right:

(See Figure 1.1) A.) LED 1 (YELLOW) Indicates the
printer controller BUSY flag Is
set. The BUSY flag Is set while
activity Is occuring between the
CPU and the LPC=3 Controller on
the Data Channel.

B.) LED 2 (GREEN) indicates that
the parallel printer Is on=line.
C.) LED 3 (GREEN) indicates
elther serial or parallel data iIs
presently belng transmitted to
the printer.

D.) LED 4 (YELLOW) indicates If
error code LEDs represent a
power=up error (LED 4 Is
flashing), or if more than 1
error has occurred during on=line
operation (LED 4 Is sollid). See
Sections 3.1 and 3.4 for more
detall on the error LEDs.

E.) Last four LEDs (RED) indicate
error codes for the power=-up,

Sel f=test, and on=line

operation. See Sections 3.1 and
3.4,

COMPUTER INTERFACE

The LPC=3 Controller uses the standard DG /0 (for setting up:
Data Channel transfers, reading printer status, etc.) and the
Data Channel (for data transfer to the printer) buses., It
may be Inserted Into any "|/0" slot. FCC and non=FCC cabling
Is avallable for parallel printers, and an FCC internal cable
(connects the computer backplane to the rear-mounted
backpanel) Is avallable for serial printers.



FIGURE 1.1 Indicator LEDs and Toggle Switch
Toggle Switch
Device Select
Switch Pack
olojo
-

0ff-0 or 1 Error
Solid->1 Error

Self-test A: Selt-test B:
, ASCII Error Report
/ / and Message
[/ / Red LED; Error Codes
/ Yellow LED; Flashing-Setf-test Error
/ A
/

Green LED; Data is being transmitted

Green LED; On-Line

Yellow LED; Busy
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1.3.3 PRINTER INTERFACE

FUNCT IONAL : Dataproducts/Centronics interface
standard for parallel printers.
RS232 standard for serlal
printers.

ELECTRICAL: High current (48 ma) drivers
(7437s) for the parallel printer
Interface. +/=12 V noi'se margln
on the serlal Interface driver.

CABLING: Non=FCC:

Shlelded, twisted palir, round
cable for parallel printer.

FCC:

A. Parallel: Flat ribbon
Internal cable and shielded,
twisted pair, round external
cable.

B. Serlal: Internal with 25=pin
"D" connector at the CPU
bulkhead.

TABLE 1.1 Parallel Printer Interface Signals

SIGNAL BACKPLANE PIN
PAPER INSTRUCTION (or DATA 8) B36 AND B51
DATA 7 ' B49

DATA 6 B31

DATA 5 B27

DATA 4 B25

DATA 3 B23

DATA 2 B19

DATA 1 B15

STROBE B53

DEMAND (ACKNOWLEDGE) B38

READY B54

ON=L INE B40



TABLE 1.2 Serial Printer Interface Signals

SIGNAL BACKPLANE PIN
SERIAL DATA OUT A85
CLEAR TO SEND A90
1.3.4 PHYS ICAL CHARACTERISTICS
DIMENSIONS: 15" X 15" X 0.5"™ (38.1 X 38.1 X 1.3 cm)

. SHIPPING WEIGHT: 10 pounds (4.5 Kg) (includes board,cable,
and documentation).

1.3.5 POWER REQUIREMENTS

+5 (+/=5%) VDC @ 1.7 amps typical
-5 (+/=5%) VDC @ 0.1 amps typical

1.3.6 ENVIRONMENTAL CHARACTERISTICS

OPERATING TEMPERATURE: 0° to 55° C
RELATIVE HUMIDITY: . 10§ to 903 (non=condensing)

1=7






This section contains the procedures necessary for proper
Installation and configuration of the LPC-3 Printer Controller.

2.0 INSTALLAT ION PROCEDURES
Please read It carefully.
2.1 UNPACKING AND INSPECTION

A. If you ordered the LPC=3 for use in DG's Non=-FCC-compl Iant
chassis, you will recelve:

1) LPC-3 Line Printer Controller with protective cover

2) Technical Manual

3) Single cable for parallel printer with connector as
you speclfied.

B. If you ordered the LPC-3 for us In DG's FCC-compl lant
chassis, you will receive:

1) LPC-3 Line Printer Controller with protective cover

2) Technical Manual

3) Paddleboard to Interface the FCC shielding at the
backpl ane.

If the optional cables were ordered for use in the FCC chassis,
you will also receive:

(1) double cable set for parallel printer
OR
(1) internal RS232 cable for serial printer. (Customer
suppl ies the external RS232 cable.)

IT Is recommended that all packing materials and cartons be
saved, in case re-shipping is necessary.

Upon receipt of the Model LPC-3 Controller from the carrier,
inspect the shipping carton immediately for any evidence of
damage or mishandling in transit.

If the shipping carton is water stained or damaged, contact the
carrier and shipper immediately and specify the nature and
extent of the damage and request that the carrier's agent be
present when the carton is opened.

ZETACO's warranty does not cover shipping damage.
For repair or replacement of any ZETACO product damaged in

shipment, call ZETACO or a Zetaco Authorized Distributor to
obtain return authorization Instructions.

2=1



The LPC=3 Controller may be inserted in any "|/0" slot of a
DGNova, Eclipse, or MV series minicomputer after the CPU,

The controller must receive two priority signals from the
minicomputer backplane: Data Channel Priority In (Pin A94) and
Interrupt Priority In (Pin A96). |If there are any vacant slots
between the controller and the processor, prlority jumper wires
must be Installed to obtain priority continulity between
controllers. To jumper across unused slots, connect A93 (Data
Channel Priorlty Out) to A94 (Data Channel Priority In) and A95
(Interrupt Out) to A96 (Interrupt Priority In). See Flgure

2.2 CHASS IS PREPARATION
2.2.1 SLOT SELECTION

Memory, and /0 board.
2.2.2 PRIORITY JUMPERS

2.1.
2.3 CONTROLLER PREPARATION

For this section, It may be necessary to consult the printer's
technical manual in order to properly configure the LPC=3
Controller. The controller Is configured entirely with 5
switch packs. The locations that are indicated In Table 2.1
belong to the coordinate scheme which Is marked on the LPC=3
printed circult board silkscreen. However, all swltches are
accessible either from the front of the controller (the Device
Select Switch Pack) or through holes In the board cover (all
other switch packs). The switch pack names and brief
explanations of the switch setfting are silkscreened on the
board cover. Therefore the board cover does not need to be
removed to alter any of the switch settings.

TABLE 2.1 Switch Pack Names and Locations

2=2

NAME LOCATION # SWITCHES/PACK
1. Device Select 8F 8 (only 6 used)
2. UART Confliguration 4T 8
3. Strobe Width Select 8R 4
4, Microprocessor Confliguration 7K 8
5. Hardware Configuration 6E 8 (only 7 used)



2.3.1

DEVICE SELECT SWITCH PACK (LOCATION 8F)

Perlpheral controllers are each assigned a unique device code
to allow the CPU to distinguish them. The LPC=3 Controller can
be set to any device code between 0 and 77 (octal). However,
the primary device code Is 17 (octal), and the secondary device
code Is 57 (octal). The primary device code, 17 (octal), has
been factory set and should be left as Is unless another
printer subsystem exists with the same device code.

A switch pack on the handle edge of the controller Is used to
select the desired device code. Refer to the cover sllkscreen
to locate this switch pack. Refer to Table 2.2 to determine
how to set up arbitrary device codes. The names of the six
device select lines are DSO through DS5. DSO is the most

significant bit. An example of setting up device code 17
follows:

Switch: S1 S2 S3 S4 S5 S6 S7 S8
Name: DSO DS1 DS2 DS3 DS4 DS5
Setting: X X DOWN DOWN UP up up upP

X = Not Used

2=3



FIGURE 2.1 Backpanel Priority Jumpers
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TABLE 2.2 Configuration of Device Code (Location 8F)

Device Select Switch Pack

Device Code 17 (octal) Shown

DEVICE S3 S4 S5 S6 S7 S8
CODE DSO |DS1 |DS2 |DS3 |DS4 |DS5
0X DOWN | DOWN | DOWN

1X DOWN | DOWN JUP

2X DOWN | UP DOWN

3X DOWN | UP up

4X upP DOWN | DOWN

5X up DOWN_J UP

6X upP up DOWN

7X up up up

X0 DOWN IDOWN IDOWN |
X1 DOWN {DOWN JUP
X2 DOWN |UP DOWN
X3 DOWN jUP up
X4 up DOWN | DOWN
X5 up DOWN JUP
X6 up up DOWN
X7 up up up




2.3.2

UART CONFIGURATION SWITCH PACK (LOCATION 4T)

This switch pack Is used to set the baud rate and varlous
character format optlons for the serial
printer

parallel
conflgured.

Table 2.3 shows the configuration options.

is to be used,

TABLE 2.3 Confliguration of UART

SW4 SW3
ON ON
ON ON
ON ON
ON ON
ON OFF
ON OFF
ON OFF
ON OFF
OFF ON
OFF ON
OFF ON
OFF ON
OFF OFF
OFF OFF
OFF OFF
OFF OFF
SW #

5

5

6

6

7

7

8

8

SW2 SW1
ON ON
ON OFF
OFF ON
OFF OFF
ON ON
ON OFF
OFF ON
OFF OFF
ON ON
ON OFF
OFF ON
OFF OFF
ON ON
ON OFF
OFF ON
OFF OFF
SETTING
ON

OFF

ON

OFF

ON

OFF

ON

OFF

printer's UART.

If a

this switch pack need not be

BAUD RATE

50

75
110
134.5
150
300
600
1200
1800
2000
2400
3600
4800
7200
9600
19,200

DESCRIPTION

0dd Parity
Even Parity

7 bit word length
8 bit word length

1 stop bit
2 stop bits

Add parity bit

Do not add parity bit



2.3.3

STROBE WIDTH SELECT SWITCH PACK (LOCATION 8R)

The parallel printer strobe width Is switch selectable from 0.4
to 3.2 microseconds. To select a strobe width, set the
appropriate switch in this switch pack on (see Table 2.4).

Note that only one switch should be on at a time or Improper
operation may result. |If a serlal printer is used, this swlitch
pack need not be confligured.

TABLE 2.4 Configuration of Strobe Width

2.3.4

SW # STROBE WIDTH

1 3.2 microseconds
2 1.6 microseconds
3 0.8 microseconds
4 0.4 microseconds

For Dataproducts, Centronics, and Printronix printers, the
strobe width should be set to 0.8 microseconds (SWITCH 3 ON and
the other switches are OFF). Consult the printer's operator
manual specifications to determine the strobe width.

MICROPROCESSOR CONFIGURATION SWITCH PACK (LOCATION 7K)

The microprocessor which controls the LPC=3 board can be
confligured for varlous types of operation and data manipulation
via the microprocessor conflguration switch pack. This switch
pack is read by the microprocessor only during the Power=up

Sel f=test. The Power=up Self=test occurs either when the board
Is powered up or when the RESET switch of the computer Is
pressed. Note however, that an IORESET Instruction executed by
the CPU wlll not cause the LPC=3 Controller to go through Its
Power=up Sel f=-test. Table 2.5 briefly describes each of the
configurations. A more detalled explanation follows.

2=17



TABLE 2.5 Configuration of Microprocessor (LOCATION 7K)

SW # SETTING DESCRIPTION

1 ON Clear HTAB column pointer for LF or FF

1 OFF Don't clear HTAB column pointer for LF or

FF

2 ON Pass 96 character ASCIl set

2 OFF Convert 96 character ASCII| set to 64
' character set

3 ON Pass LINE FEED

3 OFF Inhibit LINE FEED

4 ON Pass CARRIAGE RETURN

4 OFF Inhiblit CARRIAGE RETURN

5 ON Parallel printer

5 OFF Serial printer

6 ON Non=VFU printer

7 ON

8 ON

6 ON DATAPRODUCTS VFU printer

7 ON

8 OFF

6 ON RESERVED

7 OFF

8 ON

6 ON LPC=3 VFU

7 OFF

8 OFF

6 OFF LPC=3 VFU with perforation skipover

7 ON

8 ON

6 OFF Pass 8 bit data literally

7 ON

8 OFF

6 OFF RESERVED

7 OFF

8 ON

2=8



6 OFF RESERVED
7 OFF
8 OFF

SWITCH 1: HTAB means Horlzontal Tab which refers to LPC=3's
Horlzontal Format Control. Horlzontal Format Control is
similar to the tabbing feature found in typewriters. A column
pointer Is used by the controller to keep track of which column
of the paper Is the one the next character to be sent will be
printed on. If SWITCH 1 is on, a LINE FEED or a FORM FEED
character In the data stream wlll clear the column pointer. |If
switch 1 is off, they won't. |If the printer automatically does
a carriage return whenever a LINE FEED or a FORM FEED code is
recelved in the data stream, this switch should be on,
otherwise It should be off.

SWITCH 2: If the printer uses the 96 character ASCII set,
leave this switch on so that none of the printable characters
are manipulated by the controller. |If the printer only uses
the 64 character set (lower case letters along with some other
characters are missing), leave this switch off. LPC=3 will
then automically convert lower case letters to upper case and
ASCIl codes 60, 7B, 7C, 7D, 7E (hexidecimal) to ASClI| codes 40,
58, 5C, 5D, 5E (hexidecimal) respectively.

SWITCH 3: If switch 3 is off, LINE FEED (LF) codes are
automically removed from the data stream. This switch should
only be off If the printer does an automatic |Iine feed whenever
a CARRIAGE RETURN (CR) code is recelved and it Is therefore not
desirable for LF codes to be sent.

For example, If the operating system Issues an LF and CR at the
end of each |ine expecting only one Iline to be fed, but both
LFs and CRs cause the printer fto line feed, then It may be
desirable to block elther LF or CR codes to avolid double I|ine
feedling.

SWITCH 4: |f switch Is off, CARRIAGE RETURN (CR) codes are
automically removed from the data stream. Thlis switch should
only be off If the printer does an automatic carrlage return
whenever a LINE FEED (LF) code Is received and It Is therefore
not desirable for CR codes to be sent. See the example for
switch 3 above.

SWITCH 5: Set switch 5 on If the LPC=3 Controller Is connected
to a parallel printer, and off If It Is a serial printer.

2=9



2.3.5

SWITCHES 6, 7, 8: Swlitches 6, 7, and 8 work with each other to
configure the microprocessor. See Chapter 4 for more
Information on VFUs. |If any settings other than those
described below are used, the controller will not operate
properly.

A.) If the printer does not have a VFU and It Is not deslired
to use the On Board VFU, set switches 6, 7, 8 all on. The
controller will then block VFU loading information, and a FORM
FEED code will be Issued each time a VFU command Is found In
the data stream.

B.) If the printer Is a Dataproduct model with a VFU, set
switches 6, 7, 8 on, on, off respectively. Data General's VFU
loading and command codes will then be converted to the proper
codes for the Dataproducts printer.

C.) If the On=-board VFU is to be used without perforation
skipover, set switches 6, 7, 8 on, off, off respectively.

D.) If the on-board VFU is to be used with perforation
skipover, set switches 6, 7, 8 off, on, on respectively.
Perforation skipover means that when Bottom of Form Is
encountered Iin the VFU (channel 12 is set), paper Is
automatically advanced to Top of Form (channel 1 Is set).

E.) If It Is desired to pass all 8 bits of data l|iterally as
recelved from the Data General computer, set swltches 6, 7, 8
off, on, off respectively. The controller will then not alter
any of the data from the CPU. The 8th data bit will be placed
on the Paper Instruction (Pl) line which Is normally used by
the VFU of a Dataproducts printer.

2=10

HARDWARE CONFIGURATION SWITCH PACK (LOCATION 6E)

Switches 1| through 6 pertain to a parallel printer and switch 7
pertains to a serial printer. Only those switches pertaining
to the printer type (parallel or serial) which Is to be
connected to the LPC=3 Controller need to be confligured. Table
2.6 briefly lists the configuration possibilities. A more
thorough explanation follows.



TABLE 2.6 Configuration of Hardware (Location 6E)

SW # SETTING DESCRIPTION

1 ON READY polarity = active hlgh

1 OFF READY polarity = active |ow

2 ON No READY in the interface

2 OFF READY is in the Interface

3 ON ON=LINE polarity = active high

3 OFF ON=LINE polarity = active |ow

4 ON STROBE polarity = active |ow

4 OFF STROBE polarity = active high

5 ON DATA polarity = active |ow

5 OFF DATA polarity = active high

6 ON DEMAND polarity = active high

6 OFF DEMAND polarity = active low

7 ON CLEAR TO SEND polarity = active low
or no CLEAR TO SEND iIn the Interface

7 OFF CLEAR TO SEND polarity = active high

SWITCH 1: SWITCH 1 should be on If the READY signal In the
parallel printer Interface Is active high and off If It Is
active low. Note that often this signal Is not supported In
ZETACO cabling because conditions for which the printer Is
"READY" are a subset of the conditlions for which It is
"ON=LINE". Therefore, use of the ON=LINE signal precludes the
need of the READY signal. SWITCH 2 of this switch pack Is used
to disable this signal. |If READY is not iIn the Interface, set
SWITCH 1 to the same setting as SWITCH 3.

SWITCH 1; Settings for Common‘Prlnfers:

DATAPRODUCTS: ON
CENTRONICS: ON
PRINTRON I X: ON

SWITCH 2: SWITCH 2 should be off If there Is a READY signal In
the parallel printer iInterface and on If there Is not a READY
signal. |If READY Is not In the Interface, set SWITCH 1 to the
same setting as SWITCH 3. '

2=11



2=12

SWITCH 2; Settings for Common

DATAPRODUCTS (Amp connector):

DATAPRODUCTS (Winchester connector): ON

CENTRONICS:
PRINTRONIX:

SWITCH 3: SWITCH 3 should be
parallel printer interface Is
active low.

SWITCH 3; Settings for Common

DATAPRODUCTS: ON
CENTRONICS: ON
PRINTRONIX: ON

SWITCH 4: SWITCH 4 should be
parallel printer interface Is
active high.

SWITCH 4; Settings for Common

DATAPRODUCTS: OFF
CENTRONICS: ON
PRINTRONIX: OFF
SWITCH 5: SWITCH 5 should be

parallel printer
active high.

SWITCH 5; Settings for Common

DATAPRODUCTS: OFF
CENTRONICS: OFF
PRINTRONIX:

OFF

SWITCH 6: SWITCH 6 should be

called ACKNOWLEDGE) signal In

active high and off If
SWITCH 6; Settings for Common

DATAPRODUCTS: OFF
CENTRONICS: OFF
PRINTRONIX: OFF

Interface are active low and off

Printers:

OFF

ON

ON
on If the ON=LINE signal In the
active high and off If It Is
Printers:
on If the STROBE signal in the
active low and off If It Is

Printers:

on If the DATA signals In the
If they are

Printers:

on If the DEMAND (sometimes
the parallel printer Interface Is

It Is active low.

Printers:



SWITCH 7: SWITCH 7 should be off If there Is a CLEAR TO SEND
(CTS) signal In the RS232 serlial printer Interface and It Is
active high (CTS is usually active high). |[If CTS Is active
low, or If It Is not In the Interface, the switch should be on.

After selecting the proper slot (see Section 2.2), Insert the
controller by fitting the board edges between the slot guldes
and sliding the board evenly down the guides. Pull out the
ejectors on the two outside corners of the front of the board
and use them to provide leverage to Insert the back of the
board Into the backpanal connectors. Use equal pressure on
both ejectors until the board seats firmly into the connectors,

If you have purchased a ZETACO cable, you will find that a
wirelist has been Inserted at the end of thls manual for your

The LPC=3 Controller and the printer are interconnected wlith
the suppllied Interface cable(s). FCC and non=FCC cabl ing
procedures dliffer. FCC cabling for both parallel and serlal
printers Involves a two-cable set (internal and external
cables), and Is discussed In Sections 2.5.1 and 2.5.2. |If a
serlal printer Is to be used with the controller, the user must
supply the external RS232 cable., Non=FCC cabling Is available
only for parallel printers and Is discussed In Section 2.5.3.

2.4 CONTROLLER BOARD INSERTION

2.5 CABLE INSTALLATION
reference.

2.5.1

INTERNAL CABLES (Required in an FCC Chassis)

Refer to Figure 2.1 for the followling cable Installation
discussion.

PARALLEL PRINTER:

Figure 2.2 Illustrates FCC cable Installation for a parallel
printer. The paddleboard Is Inserted over the computer
backplane pins corresponding to the "B side" of the |/0 slot
Info which the LPC=3 Controller has been placed. The pins on
the "B side”™ of the computer backplane are on the right half of
the backplane when viewed from the rear.
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Locate the two rows of pins on the "B side" of the backplane
corresponding to the slot containing the LPC=3 Controller,

Make sure no pins are bent. Position the paddleboard over the
pins making sure pin 1 (left=most pin of the upper row) of the
proper slot is Ilned up with the paddleboard socket which is
marked "1", Press the paddleboard securely over the pins (make

sure all pins Insert and do not bend) until It Is flush with
the backplane.

CAUTION: COMPONENT DAMAGE MAY OCCUR IF PADDLEBOARD 1S
MIS=AL IGNED. MAKE SURE THE BLOCK IS NOT SHIFTED RIGHT
OR LEFT BY CHECKING FOR NON=INSERTED PINS ON BOTH
ENDS.  DOUBLECHECK THAT THE BLOCK IS POSITIONED OVER
THE CORRECT TWO ROWS OF PINS AND NOT BETWEEN SLOTS.
IT MAY BE NECESSARY TO COUNT PAIRS OF ROWS TO
DETERMINE CORRECT POSITIONING.

After Inserting the paddleboard onto the computer backplane
pins, Insert the Internal ribbon cable's connector Into the
connector on the paddleboard. Make sure the connector Is not
Inserted upside down (pin 1 of each connector Is marked with a
triangular symbol). Then attach the 50 Pin "D" connector of
the Internal cable to one of the cut-outs In the connector
bulkhead panel of the computer using the supplied hex bolts.

SERIAL PRINTER

Figure 2.3 Illustrates FCC cable Installation for a serial
printer. |If a serlial printer Is used, the connector block end
of the Internal cable for the serial printer Is Inserted over
the computer backplane pins corresponding the the "A side" of
the 1/0 slot into which the LPC=3 Controller has been placed.
The pins on the "A side" are the ones on the left half of the
computer backplane when viewed from the rear.

Locate the two rows of pins on the "A side" of the backplane
corresponding to the slot containing the LPC=3 Controller.
Make sure no pins are bent. Position the connector block over
the pins making sure pin 99 (right-most pin of the upper row)
of the proper slot Is |Ined up with the connector block socket
which is marked "99", Press the connector block securely over
the pins (make sure all pins Insert and do not bend) until It
Is flush with the backpl ane.



After the connector block has been Installed on the CPU
backplane, attach the 25 Pin "D" connector on the other end of
the Internal cable to one of the cut-outs In the connector
bulkhead panel of the computer. Use the Insert which comes
along with the cable to allow the 25 Pin "D" connector to fit
In the cut=out which was designed for a 50 Pin "D" connector.

FIGURE 2.2 FCC Cable Installation for a Parallel Printer

Computer Bulkhead
Panel of "D" Cut OQuts

EXTERNAL CABLE INTERNAL CABLE

Bl Backpanel

-

Paddleboard \
__\k /

L

P2 P1 || Il
) "
Round
Cable B
Line Printer JJ k_m
Connector 50-Pin "D" 50-Pin "D"

Ribbon Cable

NOTE: For the most secure and reliable connection, we recommend
using ZETACO cables.
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FIGURE 2.3 FCC Cable Installation for a Serlal Printer

Computer Bulkhead
Panel of "D" Cut Quts

A99

Connector Block-—j

25-Pin "D" -

)

~L
~

[

User-Supplied Cable

Internal
Serial Cable

Insert

NOTE: For the most secure and reliable connection, we recommend
using ZETACO cables.
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2.5.2

EXTERNAL CABLES

2.5.3

PARALLEL PRINTER

Refer to Figure 2.2 for this discussion. Attach the 50 Pin "D"
connector of the external, round cable to the 50 Pin "D"
connector of the Internal cable which Is connected to the
computer bulkhead. Attach the remaining end of the external
cable to the line printer. The connector marked P1 Is for the
computer bulkhead. The connector marked P2 is for the printer.

SERIAL PRINTER

Refer to Figure 2.3 for this discussion. The user should
supply the external RS232 cable for the serlal printer. Attach
the 25 Pin "D" connector at the controller end of the external
cable to the 25 Pin "D" connector of the internal cable which
Is connected to the computer bulkhead. Attach the remalning
end of the external cable to the printer.

NON=FCC CABLING

PARALLEL PRINTER

Refer to Figures 2.1 and 2.4 for this dliscussion. The
connector block end of the Internal cable for a parallel
printer Is Inserted over the computer backplane pins
corresponding to the "B side" of the I/0 slot into which the
LPC=3 Controller has been placed., The pins on the "B side" of
the computer backplane are on the right half of the backpl ane
when viewed from the rear.

Locate the two rows of pins on the "B side" of the backplane
corresponding to the slot containing the LPC=3 Controller.
Make sure no pins are bent. Position the connector block over
the pins making sure pin 15 (8th pin from the left on the upper
row of the B side) of the proper slot Is |ined up with the
connector block socket which Is marked "15"., Press the
connector block securely over the pins (make sure all pins
Insert and do not bend) until It Is flush with the backpl ane.
Press the separate, single pin connector over pin Bl of the
computer backplane. Attach the other end of the cable to the
line printer.
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SERIAL PRINTER

Installation of non=-FCC cabling for a serlal printer Is the
same as for FCC with the exceptlion that the internal cable does
not attach to a computer bulkhead. It Is attached directly to
the user supplied cable. See Sections 2.5.1 and 2.5.2 for
detalled serial printer cable Installation Intructions.

FIGURE 2.4 Non=FCC Parallel Printer Cable

2.5.4

B1 B15 B53

'y +

CONNECTOR BLOCK

20' Cable ‘J J

Printer
Connector

ZETACO CABLE PART NUMBERS
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CABLES FOR PARALLEL PRINTERS - PART #

External FCC Dataproducts (Winchester) 300-004~-00
External FCC Dataproducts (Amp) 300-005=-00
External FCC Centronics 300-009=00
Internal FCC Cable 300-108-00
Internal FCC Paddleboard 500-412-00
Non=FCC Dataproducts (Winchester) 300-008=00
Non=FCC Dataproducts (Amp) 300-006=00
Non=FCC Centronlics 300-010-00
CABLE FOR SERIAL PRINTER PART #

Internal Serlal 300-137=-00



Place the LPC=3 Printout Self=-test toggle switch Iin Its center
position (see Figure 1.1). Apply system power. The five LEDs
grouped on the right (one yellow LED and four red ones) will
flash a pattern during the Power-up Self=-test and then go out
after approximately 3 seconds, If the Self=-test was

If the yellow LED starts continuously blinking, a fallure of
the Sel f=test has occurred and red LEDs wlll show a code
Indicating which part of the Sel f-test has falled. Refer to
Chapter 3 for more detail on Self-test fallure. Once a
successful Sel f=-test has occurred, the LPC=3 Controller Is
ready to accept commands and data from the CPU.

The three LEDs grouped on the left Indicate controller and
printer status. These LEDs are described in Section 1.3.1.

2.6 SYSTEM POWER=UP
successful.
2.7 SYSGEN PROCEDURE

See Data General's Operating System Manual to select the
correct printer subsystem emulation,
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3.0 TROUBLE-SHOOTING AND CUSTOMER SERVICE

ZETACO's LPC=3 Controller has the following means of

trouble-shooting and customer service support available:

- Microprocessor based Power-up Sel f-test (see Section
3.1).

- Printout Sel f-test which checks out the printer
Interface, <cabling and the printer (see Section 3.3).

- Three controller and printer status LEDs (see Section
1.3.1).

- On-Line errors indicated by an LED error code (see
Section 3.4).

- Hardcopy of On-Line errors may be obtained via the
Printout Sel f-tfest (see Section 3.5).

- 48-hour tfurnaround on most factory repairs or
replacement (see Section 3.9).

- Customer Support Hotl ine manned from 8:00 a.m. to 5:00
p.m. (Central Time) to answer yvour questions (see
Section 3.7).  1.612-890-5135

- Up to a two year warranty on all controllers in the
event of a hardware failure (see Section 3.8).

- Factory-trained personnel In our Authorized Distributor
and Authorized Service organizations.

3.1 POWER-UP SELF-TEST ERRORS

The LPC-3 Controller's microprocessor runs on board
diagnostics each time the controller is powered up. This .
test checks the firmware EPROM, scratchpad RAM, and character
decoder RAM.

If the Self-test Is successful, the five LEDs grouped on the
right will flash back and forth twice, count up In binary and
then turn off. |If the Self-test Isn't successful, the yellow
LED on the left of the group of five will continuously flash
and the four red LEDs will contain a code Indicating which
part of the Sel f-test failed.



TABLE 3.1

If nelther of the events in the above paragraph occur, then
possibly the controller Is not receiving the proper power
requirements, or the Z80's firmware EPROM has not been
programmed properly. Other possibilities are that the Z80
clock clrcultry, the 280, the power fall clrcuit or the
address decoding PALs may be bad.

There are two groups of LEDs on the controller; a group of
three LEDs, and a group of five. The Self=test error code Is
displayed by the four red LEDs that are In the group of five
when the yellow LED on the left side of this group Is
flashing. If the yellow LED Is elther off or sollid, and any
of the red LEDs are on, then an On=Line error Is Indicated
and the user should refer to Section 3.4. The rightmost red
LED is the least significant bit. The code Is given in
hexadecimal. Table 3.1 describes the meaning of the Power=-up
Sel f=-test error codes and possible causes of the fallure.

LPC=3 Power=-Up Sel f=test Error Codes

ERROR
CODE TEST POSSIBLE FAILURE

1 EPROM If the yellow LED is flashing and only
the rightmost red LED is on, then the
data in the firmware EPROM did not
glve the proper sum total for a
check=sum test. The EPROM may have
been exposed to UV light.

2 SCRATCHPAD If the yellow LED Is flashing and, the
RAM red LED, which Is second from the

right, Is ON, then data read from the
Scratchpad RAM did not compare with
data written. The Address Decoding
PAL, the Scratchpad RAM, the RAM's
address bus, or the RAM's data bus may
be bad.

3 CHARACTER If the yellow LED Is flashing and the
DECODER RAM rightmost two red LEDs are on, then

data read from the Character Decoder
RAM did not compare with data
written. The Address Decoding PAL,
the Character Decoder RAM, the RAM's
address bus, or the RAM's data bus may
be bad.



3.2

If the board falls Sel f-test, try any or all of the
followling:

1. Remove the board, clean the gold connector contacts and
re-=install 1It.

2, Try the board in a different slot.

3. Remove the board and inspect all socketed ICs for bent
pins. If any are found, gently pry the IC out of Its
socket, stralghten the pin and re-linsert it, belng
careful to observe proper orientation.

4, Press flrmly on all socketed ICs to ensure good contact..

5. Disconnect the printer cable from the computer
backpl ane.

If the board still fails its Self=test, call the Customer
Support Hotllne for assistance (see Section 3.7).

ON=L INE OPERATION FAILURE

If the LPC=3 Controller passes Its Power-up Self-test and the
printer subsystem Is not performing normally under on=|lne
operation, go through the followlng checkout procedure to
ensure proper subsystem setup.

1. Check that the printer Is powered up and on line., If
the printer uses a parallel interface, the On=Lline
status can be checked by making sure that the LPC=3
On=-Line LED Is |it (see Section 1.3.1). Note that the
printer must be powered up In order for the On=Line LED
to work properly.

2. Check that all cabling connectors are firmly seated.

3. With the computer powered down, check that the cable's
connector block or paddieboard Is firmly seated over the
proper double row of backplane pins which correspond to
the slot in which the LPC=3 Controller iIs installed.
Ensure that it Is over the proper pins (not shifted to
the right or left by one or more pins). Also ensure
that It Is In the proper half of the computer backplane
("A side™ for a serial printer and "B side" for a
parallel printer).



Make sure that the Data Channel and Interrupt priority
Jumpers are Installed correctly (see Section 2.2.2).

Make sure that the LPC=3 device code Is set to the one
that the operating system Is expecting. In general, 17
(octal) Is the primary code and 57 (octal) Is the
secondary code, See Section 2.3.1,

Check that the other four configuration switches are all
configured properly. Especlally check on the
Microprocessor Confliguration Switch Pack that the proper
printer type (parallel or serial) has been selected and
that the proper VFU mode has been selected (see Sectlion
2.3.4). In order for a new conflguration to be read
Into the microprocessor from this switch pack, press the
RESET switch on the front panel of the computer.

If a parallel printer Is used, make sure that the proper
polarities of the Interface signals are set up in the
Hardware Configuration Switch Pack (see Section 2.3.5).
Also make sure that the proper strobe width Is selected
according to the printer operator manual's
specifications, and that only one switch In this switch
pack Is on (see Section 2.3.3).

If a serlal printer Is used, make sure the printer
Interface signals are properly connected up to the LPC=3
Controller, If the printer uses a CTS (CLEAR TO SEND,
perhaps called DATA TERMINAL READY) signal to indicate
when data may be sent over the serlal Interface, make
sure the Hardware Configuration Switch Pack is set up
properly to accept this signal (see Section 2.3.5).

Also make sure the baud rate as well as the other Items
In the UART Confliguration Switch Pack are set up
properly (see Section 2.3.2).

If the above checkout does not solve the problem, try to
Isolate the problem by using the Printout Self=-test feature
which Is described in Section 3.3.

3-4

PRINTOUT SELF=TEST FEATURE

Using the Printout Self-test feature will cause the LPC=3

Controller to send printable code to the printer thus

checking out parts of the LPC=3 microprocessor system, the
LPC=3 printer Interface circulitry, the cabling and the
printer.



Printout Self=-test "A" s activated when the toggle switch on
the controller Is placed In the left position (see Figure
1.1). The ASClI| character set Is printed out on each I|lne
and Is shlifted one position to the left wilth each new line.
Either a 96 or a 64 character set Is printed out depending on
how switch 2 of the Microprocessor Conflguration Switch Pack
Ils set up (see Section 2.3.4).

Printout Self=-test "B" I|s activated when the toggle switch Is
placed In the right position. First a |list of On=Line errors
I's printed out (see Section 3.5), and then a preprogrammed
message Is repeatedly printed out.

Placing the toggle switch back in its center position turns

off the Printout Self=test feature and returns the LPC=3
Controller back to normal On=Line operation.

ON-LINE LED ERROR CODES

The five LEDs on the front of the LPC=3 Controller that are
grouped together are used to indicate power-up Sel f=test and
on-|line operation errors. The four red LEDs Iindicate the
error code and the yellow LED Indicates whether the error
code refers to a power=-up Self=-test error, an on=llne
operation error or whether multiple on=line errors have
occurred,

Under normal operation all five of these LEDs wlll be out
after the power-up Self=-test Is completed. |If the yellow LED
Is flashing then the red LEDs contain an error code for a
particular part of the power-up Self=test that falled (see
Section 3.1).

If one or more of the red LEDs are on and the yellow LED Is
out then a single on=lline error has occurred. |f the yellow
LED Is on solld then two or more on=line errors have
occurred. |In elther case the four red LEDs contain a hex
code which describes the first error to have occurred.

The on=line error codes are described in Section 3.5.
Section 3.5 also describes how to obtaln a hardcopy of the
on-line errors which have occurred (up to 8 errors). Note
that most of the error codes Involve an improper format of
the data which Is sent over In the data stream.
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3.5

An on=|lne error code is cleared when the RESET switch on the
front of the computer Is pressed or when Printout Self=-test
"B® |s activated..

HARDCOPY OF ON=LINE ERRORS

Up to 8 on-lline errors which have occurred can be printed out
using Printout Self=test "B", Note that some printer
subsystem diagnostics programs willl dellberately cause some
of the errors described below. To get a printout of the
errors, turn on Printout Self=test "B" by placing the toggle
switch In the right position for a few seconds, then move the
toggle switch back to Its center position. Operating
Printout Self=-test "B" will clear the error LEDs and will
erase the memory in which the errors were recorded. The red
LEDs described In Section 3.4 contain a binary code which
Iindicates the first error to occur. When the controller Is
viewed from the front, the right red LED is the |east
significant blt of the four red LEDs. The types of errors
are |isted and described below along with the varlious LED
codes., "X" means a red LED In a particular location Is on
and "=" means It's off.

1. LEDS = Hea=maXh (1 in hexadecimal)
ERROR MESSAGE = 1/"HT LD STT", BUT "LD EN"™ NOT SET.
EXPANDED MESSAGE = "Horlizontal Tab Load Start code has
been sent, but the CPU had not first set the
controller's Load Enable flag."

MEANING: In order for LPC=3's Horlzontal Format Control
(similar to horizontal tabblng on a typewriter, see Section
4.6) to work, the tab set/clear Information must first be
sent to the controller. This information Is set apart from
ordinary data to be sent to the printer by Horlzontal Tab
Load Start/Stop codes which bracket the tab set/clear
Information. However, In order for this Information to be
loaded, the CPU must first set the controller's Load Enable
flag via a DOA programmed |/0 instruction (see Section 5.3).
This error occurred because the Load Enable flag was not set
before a Horlzontal Tab Load Start code was sent. The
Information to load the horizontal format control was
therefore |ost.



2, LEDS = MeaX=" (2 In hexadecimal)
ERROR MESSAGE = 2/"VFU LD STT", BUT "LD EN"™ NOT SET.
EXPANDED MESSAGE = "Vertical Format Unit Load Start code
has been sent, but the CPU had not first set the
controller's Load Enable flag."

MEANING: VFU loading Information to be sent to the
printer or loaded into the On Board VFU is bracketed by VFU
Load Start/Stop codes (see Section 4.2). However, In order
for this information to be allowed to pass, the CPU must
first set the controller's Load Enable flag via a DOA
programmed |/0 Instruction (see Section 5.3). This error
occurred because the Load Enable flag was not set before a
VFU Load Start code was sent. The Information to load the
VFU as therefore lost.

3. LEDS = M"e==XX"® (3 In hexadecimal)
ERROR MESSAGE = 3/"HT LD STP®", BUT "LD EN"™ NOT SET.
EXPANDED MESSAGE = "Horlzontal Tab Load Stop code has
been sent, but the CPU had not first set the
controller's Load Enable flag."

MEANING: See the meaning of error message 1 above.
This error occurred because a DOA programmed |/0 instruction
was not sent before a Horizontal Tab Load Stop code was sent
(see Section 5.3). The iInformation to load the Horlzontal
Format Control was therefore |ost.

4. LEDS = "e=X==" (4 In hexadecimal)
ERROR MESSAGE = 4/"VFU LD STP", BUT "LD EN™ NOT SET.
EXPANDED MESSAGE = "Vertical Format Unit Load Stop code
has been sent, but Data General had not first sent a,
Load Enable command."

MEANING: See the meaning of error message 2 above.
This error occurred because a DOA programmed |/0 Instruction
was not sent before a VFU Stop Load code was sent (see
Section 5.3). The Information to load the printer's VFU was
therefore |ost. '

5. LEDS = M=X=X" (5 In hexadecimal)
ERROR MESSAGE = 5/"HT LD STP", BUT NO "HT LD STT".
EXPANDED MESSAGE = "Horizontal Tab Load Stop code has
been sent, but [t wasn't preceded by a Horlzontal Tab
Load Start code." ’
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MEANING: A Horlzontal Tab (HT) Load Start code must
precede the tab set/clear information and a Horlzontal Tab
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