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SYNOPSIS

The Microcontroller based printer sharer holds 1its
importance on time consumption and cost. Here the concept of
one printer for one PC has been replaced by one printer for
many PC's. mhe microcontroller chooses & particular 2C
according to the logic programmed in it. This logic fed tc
the decoder enables the tratchpatch latch which acknowledges

the PC, which in turn sends the data through the &nother

latch to the rotating buffer in the microcontrolier. The
microcontroller is programmed in such & way that all =Tz PC's
are given equal priority in & sequence o serd their data
into the buffer. The priority for printing is given tco that

puffer in which the information for storing starts =

The present project deals with the design <I 8031
microcontroller and 8255A programmable pheripheral interiace
card which are used to control <he PC's and the prin.=r. Tre

hardware also <contains decoders anc atches To se_sT the



pC's and to transfer the data in to the rotating buffer . An
interactive software has been developed in " C " lainguage ple
handle all the signals and interrupts. & Cross complier has
peen used which converts " C ° language in to 8031 scurce

code. Here an interface board has been designed in such &

way that 2 PC's share a single printer.
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CHAPTER I

INTRODUCTION

With the help of micro controller based printer siarer,
one printer can be shared by 2 PC's and can be extencsd o
any number of PC's. Hence it becomes economical wisn COT-

pared to one PC for one printer.

The biock diagram of a overview of the system connected

to the printer is shown in the Fig.l.1.

OVERVIEW OF THE SYSTEM

The system as a whole consists oI Lhree areas nETE_Y
1. The personal computers
2. Interfacing unit using 8031

3. Printer.



1.1 PERSONAL COMPUTERS

The personal computer could be of any form available.
Wwhenever a user wants to print a matter, he gives an appro-
priate DOS command to the PC which is identified by the micro
controller. Whenever a PC needs ite data to be printed, the
microcontroller identifies the strobe signal and activates

the buffer and the reguired task is performed.

1.2 INTERFACING UNIT USING 8031

The interfacing unit designed 1is placed in betwesn the
PC and the printer. This unit consists of latches, cecocers,

microcontrollers and programmable peripheral interZace.

The strobe, Acknowledge, Busy, Printer empty sigma.s oI
PC are connected to 74LS373 latch and the data lines of “he
PC are connected to another iatch. The decoder 74138 se_=cts

the particular latch 741,5373 according te the 1loglc pro-



grammed in the microcontroller. Any number of FC's c<an be

connected in parallel through the data lines and the liatches.

The microcontroller sends busy signals to ell the 2C's
at a time. Then it checks for a strobe signal from each PC's
for a fixed period of time in a particular seguenc2. Once it
receives the strobe signal it collects the data and p-.aces 1t
on the rotating buffer. A seperate rotating pbuffer is creat-
ed for each PC. The buffer in which the information starts
storing first 1s activated by the microcontro_ler -3 Dbe

printed by the printer.

1.3 PRINTER

The printer could be of any brand provided 1T nas tne

suitable adapter for interfacing. The acknowledgemer™ anc
the busy signals of the printer is given <o the inceriacing
unit to perform its task effectively. The printers uszially

consists of two ports namely a serial port and

m
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port, the commercially available such ports are RS 232C and
Centronics respectively. The RS 232C 1s a 25 pin serial port
where as the Centronics is a 32 pin serial port. Tae print-

er which we use do have a Centronics adapter.
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CHAPTER I1

MICROCONTROLLER

2.1 INTRODUCTION

The 8051 family of products in based on the industry
standard for 8-bit high performance microcontrol_er. The
architecture for the family has been optimized for sequential
real time control applications. The 8051 family oI products
are used in a wide range of applications from those that are
relatively simple to applications in medical instrumentation
and automobile control system. All of the devices included
in the family are available in versions that have elther

internal ROM, EPROM or CPU only.

In this project 8031 micro controller which does nct

have any internal program memory 1is oused for controlliling the
input to the printer . Fig.2.l1 gives the block diagram cZ
8§031.



2.2 HARDWARE DESCRIPTION

The hardwares used in a microcontroller are

1. 8 bit CPU optimized for control applications.

5. Extensive boolean processing (single 2it logic)
capabilities.

3. 32 bi directional and individual addressable Z/0
lines.

4. 128 bytes of an chip data RAM :

5. Two 16 Timer / Counters.

6. Full Duplex UART.

7. Source Interrupt structure with two priority levels.

8. On chip clock oscillator.

9. 64 KB programmable memory address space.

10. 64 KB data memory address space.

11. 40 pin DIP

The port drives and how they function both &s 5oT:s anc
for port 0 and port 2 in bus operation, the tTimer/ocunters,
the serial interface, <the interrupt system anc Issset are

described below.

o



5.3 SPECIAL FUNCTION REGISTERS

A map of the on chip memory a&area called special ZTunc-
tion Register (SFR) space 1in given in Fig. 2.2.

ACCUMULATOR

ACC in the accumulator register. The mnemonics for
accumulator specific instructlon however refer to the accu-

mulator simply as A.

B REGISTER

The B register 1s used during multiply it can be treat-

red as another scratch pad register.

PROGRAM STATUS WORD
MSB LEB

¢y AC FO RS1 RSO OV - 2



CY PSW.7 Carry Flag.

AC PSW. 6 auxillary carry flac
(for BCD operations)

FO PSW.5 flag O

RS1 PSW. 4 register bank select
control bits O set

RSO PSW.3 cleared by software to

determine working reglster

bank.
ov PSW.2 overview flag.
- PSW.1 user definable flag.
P PSW.0 parity fiag.

STACK POINTER

The stack pointer register is 8 Dbit wide.

},J

CALL (POP) executions can be dons.



DATA POINTER

DPTR consists of a high byte (DPH) and a low Dyte
(DPL). Its intended functions is to hold a 16 bit address.

PORTS 0 — 3

po, PLi, P2 and +he SFR latches of port 0,1,2 anc 3

respectively.

2.4 PORT STRUCTURES AND OPERATIONS

All ports in 8051 family are bi-directional . Each

consists of a latch as an output driver and an input buzfer.

The output drivers of poris 0 and 2 and the input
buffer of port 0 are used to access the external memorv. Io
this application port 0 output, the low Dbyte cf external
memory address, time multiplexed with the byte belng written

or read.

10



All the port 3 pins are multi-functional. They are
port pins, but also serve the functions of varied feecures as

listed below.

PORT PIN ALTERNATE FUNCTION
P3.0 RXD (serial input}
P3.1 TXD (serial output pcri)
P3.2 INTO (external Interrupt)
P3.3 INT1 (external interrup:t)
£3.4 T0 (Timer / Counter O
P3.5 Tl (FTimer / Counter 2.
P3.6 WR ( external data mendry

write strobe)

P3.7 RD { external data nerory read

strobe)

2.5 PORT LOADING AND INTERFACING

The output buffers of port 1,2 and 3 can each crive 4

LS TTL inputs. These ports on HMOS versions car Dbz crlivel

1



in a normal manner by any TTL or NMOS circuit. Both HMOS and
CHMOS pins can be driven Dby open collector and open drain

outputs but note that 0 to -1 transition will not be fast.
2.6 TIMER/COUNTER

In the timer functions, the register is incremented
every machine cycle. Thus one can think of it as counting
machine cycles. Since a machine cycle consists of 12 oscil-
lator periods, the count rate is 1/12 of the oscillator

frequency.

In the counter function a register 1s incrementec in
response to a 1 or 0 tramsition at the correspondinc external
input pin t£0 or tl. The timer 0 and 1 have four pperatlng

modes to select.

2.7 TIMER/COUNTER MODE CONTROL (TMOD) REGISTER
MSB LS8

GATE C/T7 M1 MO GATE C/T M1 MO

| | |
L——-TIMER 11— l—— TIMER O i

-
™o



GATE - Gating control when set. Timer/counter ‘x' 1is ernabled
only while TNTX pin is high and ‘IRX' control pin 1s set.
When cleared Timer is enabled whenever ‘“TRX'! control bit is
set.
c/T - Timer/Counter selector Clear for timer operation (Input
from internal system clock). Set for counter operation.
M1 : OPERATION MODE
0 8048 Timer TLX serves as 5 bit pre-scaleT.
0 16 — bit timer/counter. THX and TLX are
cascaded. There is no pre-scaler.
1 8 bit auto - reload timer/counter THX ho.ds
a value which is to be reloaded into TLX each
time it overflows.
1 (Timer 0 )TLO is an 8 bit timer/countar
controlled by standard timer 0 contrcl Sits.
THO is an 8 bit timer only, contrclied 2I¥
timer 1 control bits.
1 (Timer 1) Timer/Cocunter 1 stopped.

15



MODE 0O

pPutting either timer into mode 0 makes it lock iike &
timer, which is an 8 bit counter with a divide by 32 prescal-
er. Fig. 2.3 shows the mode 0 cperation as it appliles to

timer 1.

In this mode the timer register is configured as & 32
bit register. As the counter rolls over, from all 1's =Zo all
0's it sets the timer interrupt flag TF1 = 1 and either GATE
= 0 or INTL = 1. Setting GATE = 1 allows the lower to Dbe
controlled by external input INT1 tc facilitate pulse width
measurements. TRI is a control bit in the special function

register TCON GATE is in TMOD.

The 13 bit register consists of ail 8 bits oI THL as
the lower 5 bits of TL1. The upper 3 bits of TLl are inde-
terminate and should be ignored. Setting the run f-ag TRI

does not clear the register.

14



Mode 0 operation is the same for timer 0 as Tirer 1.
Substitute TRO, TF0 and INT0 for the corresponding timer 1
signals in figure. There are two different gate Dbits, one
for timer 1 (TMOD.7) and the other for timer 0 (TMCD.3) .

MODE 1

Mode 1 is the same as mode 0 except that the timer

register is being run with all 16 Dbits.

MODE 2

The mode 2 configuration, the timer

H
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Timer 1 in mode 1 simply holds 1tTs count.

is the same as setting TR1 = 0.



2.8 STANDARD SERIAL INTERFACE

MSB

TF1

NAM=E AND SIGNIFICANCE

TFO

TRO

IE1

TCON.5

TCON. 4

TCON. 3

Timer 1 overlow flag.

Timer 1 run control bit
set/cleared by software Zc
turn Timer/Counter ON/OJFX.
Timer 0 overflow flac sec

by hardware on timer/counter
overflow.

Tipmer 0 run control bit.

(S8

Interrupt 1 edge flag set

nardware when externel
interrupt edge detected.
Cleared when interrupt

processed.



iTl TCON. 2 Irterrupt 1 type control oit/
cleared by software tc
specify falling edge/
low level triggered externa.
interrupts.

IEOQ TCON.1 Iinterrupt 0 edge flag set
»y hardware when externa_
interrupt edge detected.
cleared when ilnterrudt
processed.

ITO TCON.O Interrupt 0 type contro-
rit set / cleared DYy
software to specify
falling edge/low leve.
triggered external

interrupts.

i



2.9 SERIAL INTERFACE

The serial port is a full duplex, meaning it can trais-
mit and receive simultaneously. It is also bufferec, meaning
it can commence reception of a second byte before a previocus-—
ly received byte has been read from the receive register.
(However if the first byte still hasn't been read by the time
reception of the second byte is complete, one of the Dytes
will be lost). The serial port receive and transmit reg-
isters are both accessed as speclal function registers SBUF.
Writing to SUBF loads the transmit register, and leading SUBF

accesses a physically separate recelve register.

2.10 MULTIPROCESSOR COMMUNICATION

Modes 2 and 3 in serial interface are having the provi-
sion for the multiprocessor communication. When tohe master
processor wants TO transmit a block of data to one oI several
slaves, it first sends out an address byte which identifies

the target slaves. Using th oth bit and SM 2 vealues wilth

1%



mode 2 and 3 will decide the address. I+ has no value In

mode 0 and 1.

2.11 SERIAL PORT CONTROL REGISTERS (SCON)

The serial port control and status reglster 1ls & spe-

cial function register. SCON is described as Iollows.
MSB LEZ
SMO SM1 SM2 REN TBS3 Reg T1 R
SMO, AM1 Specify the serial port moce.
SM2 ¥nables the multiprocesso”

communication feature
REN Znables the reception
TBSB Set or clear oy the soItwars

is desired.

RB8 In 9th pin it is receivecd.
T1 Transmitted interrupt f.&cg.
R1 Receive interrupt Zl&adg.

yo
b



2.12 INTERRUPTS

The 8031 provides 5 interrupt sources. These are shown

in Fig.2.5. The external interrupts INTC and INT1 can each
ve either level activated or transition activated, depending
on bits ITO0 and ITl in register TCON. The flags that actual-
ly generate these interrupt bits are bit IE0 and IE1 1n TCON.
When the external interrupt is generated, the flag that in
generated is cleared by the hardware the service routine Iin

vectored to only if the interrupt is transition actlivated.

PRIORITY OF INTERRUPT

SQURCE PRIORITY LEVEL VECTOR ADDRESS
1EQ Highest 00034

TEO 000BHE
‘IEl 00134

TF1 001BH

R1+T1 Lowest 0023=

20



2.13 RESET

The reset input is the RST pin which i1s the input Zo a
schmitt trigger. A reset is accomplished by holding the RET
pin high for alteast two machine cycles, while the osciilator
in running. The CPU responds by generating ai extisrnal

reset.
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CHAPTER III

8255—-A PROGRAMMABLE PERIPHERAL INTERFACE

The 8255-A is widely used programmable, parallel ZInput

output device. The pin configuratlion of 8255-A is shown 1n
fig 3.1. It can be programmed to transfer data under varicus
conditions, from simple I/O to interrupt T/0. It ls Tlexi-

ble, versatile and economical (When multiple I1/0 portTs are
requlired). It is an important general purpose 1/C device

that can be used with almost any microprocessors.

The 8255-A has 24 I/0 pins that can grouped »>rinari.y
in two 8 bit parallel ports : A and B, the remaining 3 oZite
as port C. The 8 bits of port C can Dbe used as incivicual
bits or be grouped in two four bit ports, C upper (-i. and C

lower (CL) as in Fig 3.2. The functlons of these 2orTs ars

defined by writing a control word Iin tne control registar.

2.1



Fig 3.3. shows all the functions of the 8255-A classi-
fied according to two modes. The Bit Set / Reset {BSR; moce
and I/0 mode. The BSR mode is used to set or reset the bDIilts
in port C. The I/0 mode is further divided into three modes:
MODE 0, MODE 1 and MODE 2, all ports function as s.mpie I/0
ports. MODE 1 is a handshake mode whereby port A and/or port

B use bits from port C as handshake signals.

Tn the handshake mode, two Typées of 1,0 data transisr
can be implemented: Status check and interrupt. In MODE Z,
port A can be set up for bi-directional data transfer using
handshake signals from port C and port B can be sef up

either in MODE (¢ or MODE 1.

3.1 BLOCK DIAGRAM OF 8255-A

The fig 3.4 shows two 8 bit ports (& and B), two Ifour
bit ports (CU and CL}. It's a simplified but expandsd
version of the internal structure including a contro. rec—

ister. port C performs functlions similar to that <

status register in addition to providing handshake signals.

23



Pin Coﬁﬁgur:mon.
bAL 40 1_J-PA,
PA, ({2 39 73 PA.

.y

PA, (13 38 [ ] PA,
PAo (] + 37 [T PAL
RD ]S 36 ] WR
Cs 35 | ] RESET

Ay T 330D
Ay L] 32 1 D
PC, 1Z710 8255A 31 {1 D.

6
GND (17 343D

g

9

PC, ] 11 30 1D,
PC, [ 12 20 1D,
PC, [ 13 28 [ D,
PC, (114 27171 D.
PC, [C]15 26 [ Ver
PC, [T} 16 25 [ ri
PC, C117 24 [ PR,
PB, (11t 23 [ pa.
PE 119 22 |75 P
PB, Cl20 2 i e

Fig. 3.1. 2255 A PIN CONFIGURATION
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Pin Names

DDy Data Bus {Bidircdional)
RESET | Reset inpul

CS Chip Select - X
AN B ]
RD Read Inpul

WR Write Input
- —— . - i 4
Ag, A “Port Address

PA—PAg | Port A (BiU B
PB,-PBy | Port B (Bit) B
PC,~PCq | Port C (Bit)

Vee 45 Volts

GND | O Volts _

- Fxg. B 4 . PN NAMES |



CHAPTER IV

8279 PROGRAMMABLE DISPLAY INTERFACE

The 8279 is a hardware for interfacing a matrix kev-
board and a multiplexed display. Software approach Icr the
above purpose 1s also possible but major disadvantace Is that
microprocessor is occupled for & consideraple amount oI tlme
in checking the keyboard and refreshing the disp_&v. The

Laa

8279 relieves the processor from these two tasks.

The 8279 is 40p pin device with two major SegiSnts viz
keyboard and display. The keyboard segment can be connected

to a 64 contact key matrix. Keyboard entries are Zebouinced

and stored in the internal FIFO (first in Ilrst ou=. TEMOry
while an interrupt signal is generated with each =220y The
display segment can provide a 16 character scanned <dlsplay
interface with such devices as LIDs. This segment nas .5 X 3
R/W memory (RAM). which can be used to read / wrlts LnIorma-
tion for display purposes. The display <can 2€ 532D zitner

in right entry or left entry Iformat.

U
N



The block diagram of 8279 shows four sections. Theses

sections are.
4.1 SCAN SECTION

The scan section has a scan counter and 4 scan lines
(SLO — SL3). These four scan lines can be decoded using & to
16 decoder to generate 16 lines for scanning. These _ires

can be drives of a multiplexed display.
4.2 DISPLAY SECTION

The display section has 8 output lines divided intc Two
groups, A0 to A3 and BO to B3. These lines can be U =d
either as a group of 8 lines or as two groups. of Zfcur In
conjunction with the scan lines Zfor a multiplexed disp.ay.
' The display can be blanked by using the BD line. _nis
section includes 16 x 8 display RAM. The MPU can reald IrOom

or write into any of these registers.

36



4.3 MPU INTERFACE SECTION

This section includes 8 »i-directional data Lines
(DBO-DB7), one interrupt request line (IRQ) and 6 lines Ior
interfacing, including the buffer address line (A(). Wnen
211 is high, the signals are interpreted as control words are
status. When A0 is low, the signals are interpretec as data.
The IRQ line goes high whenever data entries are storec in
the FIFO. This signal is used to interrupt the M2U =0 in—

dicate the availability of data.
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CHAPTER V

HANDSHAKING

The basic principle of the two wire handshaking method

of data transfer is as follows.

One control line is 1n sane direction as the data f_ow
in the bus from the source to the destination. It is used TV
the source unit to inform the destination unit whether there
are valid data in the bus. The other control line is In -1e
other directions from destination to the source. IT is us=ad
by the destination unit to inform the source whether iz can
accept data. The seguence of control during the transler

depends in the unit that initiates the transfer.

There are two types of handshaking one in source Inl-
tiated transfer and the other is destinatlion initieted Zreans-

fer.



The source initiated transfer using handshaking naving
+two lines called data valid, which is generated by the source
unit, and the data accepted generated DY destination =Z=11T.
The timing diagram shows the exchange of signals between The
two units. The sequence of events listed in the Zig¢ 5.z
shows the four possible states that the system can be at any
given time. The source unit initiates the transfer by
placing the data on the bus and enabling 1its datza wvalld

signal. The data accepted signal 1s activated by the cestl-

nation unit after it accepts the data from other Dus. The
source unit then disables its cata valid signal, wrnica ZIn-
validates the data on the Dbus. The destinaticn uarnit =then
disables its data accepted signal and the system gosg IRTO

its initial state.

The source does not send the next date item 1ntll aiter
+he destination unit shows 1t's ~eadiness o accept new data
by disabling its data acceptec signal. This scheme &l.lCWS

arbitary delay from one state =0 “he next and permiTI £ach

I

unit to respond at its own data Lranszer rate.



The another method, destination initiated transfer
using handshaking lines is shown in fig 5. 2. Note that toe
name of the signals generated Dby +he destination unit has
peen changed to ready for data to reflect its new meaning.
The source unit in +his case does not place data on the Dbus
until after it receives the ready for data signal Zrom the
destination unit. From there on, the handshaking procedure
follows the same pattern as in the source initliated c<ase.
The sequence of events in both cases would be identical If
we consider the ready for data signal as the complement OI
data accepted. In fact the only difference betweel the scurce
intiated and destination initiated transfer is im tre checice
of initial state. This advantage had been made use ol Im this

project to select the input to the printer.



Data bus .
Source Data valid ~ | Destination
unit g unit
D Data accepted

(a) Block diagram
Data bus / —<-—Valid data —»
Data valid ™
Data accepted \“‘

(b) Timing diagram

Source unil

Destination un:s

Place data on bus,
Enable dara valid,

Accept data from bus.

Disable data valid.
Invalidate data on bus.

/ Enable data cooenied,
1

J Disuble duta accenied.
1 Ready to aceept vala

i

/’//’_15 (inital state ),

(c) Sequence of events

hig. 5.1, SOURCE INITIATED TRANSFER .
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Data bus

¥

Source Data valid Destination
UH SRSk

Rcadeor data

%

(a) Block diagram

Ready for data /

>
/
I

Data valid

.
—~——Valid datu —»

[Data bus

(b) Timing diagram

Source unit Destination unit

Heady to accept data. |

/I ~nabic ready for cfaraJ
Place data on bus, L

l Lnabic data valid.

L
Accept data [rom bus. l
: . Disable recdy for dara. |
Disable data valid. T4 ]
Invalidate data on bus
l

Givitrad state ).  _

{c] Sequence of events

fig. 5.2. DESTINATION INITIATED TRANSFER
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CHAPTER VI

PARALLEL INTERFACE

Micro computers transmit data to printers circultry

inside the printer must be capable of determining when infor-
mation is being transferred. Sometimes the printer has to
acknowledge that data was transferred successfully. The

printer circuity that listens to data coming from the cComput-

er comes in five different varieties. Twe of ths Zive are
common: parallel and serial. Video and HPIB are signiflcanc
minorities. The last SCSI is a future possibility

With & parallel interface, each blt that regresents &

character or instruction has its own wire. For eg, tos DIt
pattern representing a A is 01000001. To transmit Thz _eTler
A at once, at least eight wires are needed : one Uirs Ior
each of the 8 bits representing the letter & as sizowl o7 o
6.1.
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Centronics Parallel Port

Compuler Printer

Pin FPin

1 strobe - > 1 tells printer to latch onto data
2 data bit 0 ----- > 2 data

3 data bit 1~ - > 3 data

4 data bit 2 - > 4 data

5 data bit 3 ----- s 5 data

6 data bit 4 - > 0 data

7 data bit 5 - > 7 data

8 data bit 6 ---- > 8 data

9 data bit 7 - > 9 data

10 ack. Lomeee 10 printer tells computer rece:ved
11 husy SIS 11 printer teils computer bufter full
12 paper out SSPTEE *12 not necessary

I3 sclect Coenes *13 not necessary

14 auto feed - > ¥4 not necessary

15 Crror Lommen *15 110t necessary

16 initialize - > %10 10t NCCESsSary

17 select Leoee *17 Not 1CCessary

18-25 ground e 18-30
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Parallel Interface Description

Specifications:

e Data transfer rate: 1000 cps (maximum )

o Synchronization: By externally-supplied STROBE pulses.
e Handshaking ACKNLG or BUSY signals.

o Logic level: Input data and all interface control signals are
compatible with the TTL level.

Connector: Plug: 57-30360 (Amphenol)

Connector pin assignment and descriptions of respective
interface signals are provided on the following pages.

Data transfer sequence:

BUSY’? #
ACKNLG ) l
Approximately
5 us -

DATA
STROBE —
\ 0.5 us {(Minimumj

0.5 us {(Minimum)|

0.5 ps (Mintmum}

-

. Parallel Interface Timing Diagram
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Signal Return
Pin No. |  Pin. No. Signal | Direction Description k
1 19 STROBE In STROBE pulse to read |
data in. Pulse width must |
be more thar 0.5 us 2t ;
receiving terminal. The '
signal level is normaily
“high"; read-in of data is
performed at the “low” "
fevel of this signal.
2 20 DATA 1 in These signals represent
3 21 DATA 2 In information of the “st1o
4 22 DATA 3 In 8th bits of parallel data
5 23 DATA 4 In respectively. Each sigrai -
6 24 DATA 5 In is at "high"” level when
7 25 DATA 6 In data is logical "1 and
8 26 DATA 7 n “low” when logical ‘0.7
9 27 DATA 8 al

10 28 ACKNLG Cut Approximately 5 ps puisa;
“low' Indicates tha: &5
has been receivec and
the printer is ready_'C
accept other data.

11 239 BUSY Qut A “high' sigral irdicaizs
that the printer cannct
receive data. The sigrna.
becomes "high " in ‘ha2
following cases:

1. During data entrv.

2. During printing
opératior‘,.

3. In Toffline” state.

& During printer er o
SiatUus.

Connector Pin Assignment and Descriptions of Interface Sign

(Part 1 of 3)
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Signal
Pin No.

Return

Pin No.

Signa!

Dirsction

Deascription

12

30

PE

Out

A “high’ signal indicates
that the printer is out of
paper.

SLCT

Qut

This signal indicates that
the printer is in the
selected state.

AUTO
FEED XT

With this signal being at
“low’* level, the paper is
automatically fed one line
after printing. (The signal
level can be fixed to
“low” with DIP SW pin
2-3 provided on the
control circuit board.)

15

NC

Not used.

16

oV

Logic GND level.

17

CHASSIS-
GND

"GND and the logic GND

Printer chassis GND. In
the printer, the chassis

are isolated from each !
other.

18

Not used.

19-30

GND

“Twisted-Pair Return”
signal; GND feve!. :

3

|

=
_...!

—
When the level of this '
signal becomes low” thei
printer controlier is resat |
toits initial state and the !
print buffer is cieared.
This signal is normally at
“high" ievel, and its
pulse width must be
maore than 50 ys at the
receiving terminal.

C -sctor Pin Assignment and Descriptions of Interface Signais
> of 3)

(Pa[:
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Signal Return

Pin Mo. Pin No. Signal Dirsction Descripticn
32 ERROR Out The leve! of this signal

becomes “low’ when the
printer is in "Pap3r End”
| state, "'Offline’ slate ard
“Error’ state.

33 - GND — Same as with pir.
numbers 19 to 30.

34 — NC — Not used.

35 - : ' Pulled up to +5 Vdc
through 4.7 k-ohms
resistancs.

36 — SLCTIN | . in Data entry to the printer

is possible only when tae

tevel of this signal is
“low’". {internal fixing can
be carried out with DIF
SW 1-8, The conditicn &t
the time of shipment is

set “low' for this signa’,

—

Notes: 1. “Direction” refers to the direction of signal {low as viewed from ;
the printer. i

2 “Return” denotes ~Twisted-Pair Return and is to be connecies at |
signal-ground level.

When wiring the interface, be sure to use 8 twi
each signal and never fail to compiete connection on the retur™
side. To prevent noise effactively, these cables shouid be shieicsc
and connected to the chassis of the system unit and prirter,
respectively. '

3 All'interface conditions are based on TTL level. Both the rise aric
fall times of each signal must be less than 0.2 us.

4 Data transfer must not be carried out by ignoring the ACKNLG o7
BUSY signal. (Data transfer to this printer can be carriec ou: on
after confirming the ACKNLG signal or when the level of 1he
BUSY signal is "low.”)

sted-pair cabie {27 |

Connector Pin Assignment and Descriptions of Interface Signals

[Part 3 of 3)
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CHAPTER VII

INTERFACING

The interfacing unit consist of latches 8031 and cecod-
ers. The 74L8373 is used for the tratchpatch latch. The
pC consist of 8 bit data bus, strobe , Busy signal, acknowl-
edge, and paper empty signals. The direction of signal flow

is as shown in the Fig. 7.1.

In this project it has been designed such that TWO
PC's share a single printer. One PC consist of two latches,
one latch for data transfer and other for strobe, papeT
empty, busy, and Acknowledge signals. The two corresponding
latches of the PC's are in parallel sc that the output =O ~he

printer in only one.

Two decoders are used in the interface system. One
for selecting data latch and other Zor selecting the sigral

latch. The signal to the decoder 1s programmed in the miltro-

controller and it is controlled by the controller uniz.



7.1 INTERFACING UNIT

Here the busy signal is given to all the PC's by the
microcontroller. Whenever the strobe signal is receivel DY
the latch, the latch through the deccder get's enabled and
the data passes to the rotating Buffer through anotrer latch.
The decoder will select the PC according to the logic in the
microcontroller .

For eg, if the logic from the microcontrcller Is 1:
then the decoder will select the first computer and the datea
passes to the buffer that is to be printed. 1f it 1s LG,

then it will select the second computer data to be orinzTed.

The data from the latch is stored 1in tne rotetling

buffer in the 8031 controller. The buffer is clrlLdzd Ln%c
two parts. One for computer 1 ard other for compitsr I anc
s0 on.

If the logic of the controller in 11 then the data Zrom
the computer 1 1is stored In ~uffer 1 and afiter 2 Tixed
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period of time, the busy signal is given to computer 1. Now
the logic is changed and it will check whether there is any
data from computer 2. If so the data is stored in Duffer Z.
This process in done for every fixed period of time in se-—

guence simultaneously.

The printer will print the data from only one of the
puffers depending upon the control signal from the microcon-
troller. The printer prints the computer data from cne
buffer and then only goes to the next buffer. It won't onrint

other puffer's data while printing one buffer's data.

7.2 INTERFACING MEMORY WITH 8031

The ports PO and P2 given the address of the nmeomrv.
The port PO constitute address and data line. The acdress
]1ines are latched with Arithmetic Logic Enable (ALE) signel.
This signal is given to IC 74LS373 as shown in Fig. 7.z. In
this xit, jumpers are provided inorder to address 6264 (3K
RAM) as in Fig. 7.3. and 62256 (32X RAM) as in Fig 7.3. These

two RAMs are selected due to the availlabllity of ths compol-



ents for addressing. The data lines are pulled uo wit: the

help of 10K resistance.

A12-Al4 are decoded by IC 74138. The decoded output
ic used for selecting the chips out of 64K data memory the
lower 32K space is allotted for RAM. The upper 32K space is

allotted for other peripherals.

7.3 INTERFACING 8255A

Data lines D7 to DO are given to pins 27 to 34 sacwn in
Fig. 7.5. For selecting the control word and port acdress 20
and Al is used. The chip select signal is obtainec Zrom the

decoded output of 74138 as in Fig 7.6.

The Address for Control word - 8003
port A ~ 8000
port B - 8001
port C - 8002

(92
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7.4 INTERFACING 8279

8279 is used for displaying the data and for keyboard
interfacing. The control and data word address in A00CO and
R0001 respectively. Because, A0 of 8031 is connected to AL
of 8279. Address lines A000 to BFFF form a shadow for con-

rrol and data register.

7.5 PROTECTION CIRCUIT

POWER DOWN SIGNAL

When there is a power fluctuation, the voltage applied
may go out of operating range of the microcontroller circult.
There is every chance of memory beilng corroded. Fcor protect—
ing the memory, a power down signal is given to the Crhip
select 2 of 6264 which freeze the chip when the voltage 4rops

below operating voltage. The circuit is shown in Fig. 7.7.



WATCH DOG CIRCUIT

When there 1s power fluctuation, there i1s every chance
of the microcontroller hanging 1n same location. In this
case the processor should be automatically reseted. P
actually consists of a astable mode multivibrator. This will
start giving out pulse when there is no input pulse. The
input pulse 1is given by enabling and disabling a port pIn.

This pulse should of such a duration, that the capacitor

should be between 1/3 and 2/3 of the voltage. Thz CoutputT
from the multivibrator is given O the reset pin a&s In =a€
Fig. 7.7.

3
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| 25
Ao o (]
Ay q 12
Al 8 i3
hy b e
bs 5 ¥
Ay rS &
by 3 14
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g ——— 24
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Fig. 7.4. MEMORY INTERFACE.
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CHAPTER VIII

PCB FABRICATION

8.1 PCB DRAWING IN SMART WORK

The printed circuit board ({PCB) making is the arrange-
ment of componenets in a neat compact way on & Copper noard

circuit connectlons.

The various components used is PCB assembly heve stan—
dard dimansions. RBased on this suitable spacing is 0 be
provided while drawing a PCB. ivst the circuit diagranm is

thoroughly studied. The size of the different components &re

noted down. Approximate placing of the different compcenents
are taken in preparing a PCB layout. The layout shoulc e &
compact, arrange the components neatly, spacing 1is tc Dbe
provided sufficiently according to the size of the COMpOTEnTS

so that the leads do not break by bending ©r the conpolsnts

do not get crowded and all the connecting lines are dravn 11

the board.



A rough layout for the circuit is prepared ¢n & paser
indicating the placing of the components and lines intercon-
necting them. This diagram 1s then converted to required PCB
layout with the help of SMART WORK which 1is software cesign
producing a printout of the layout. The SMART WCRK comrmands
are SAVE, LOAD, CLERR, QUIT, DIP and function keys 1. FZ,
F3, F4, F5 and F6. The solder side and component gide lavout

are shown in the figure.

8.2 FABRICATION

The layout of the PCB drawn in graph sheet 1s tTrans-

ferred to the copper side of the board. This mav De Jdone
with help of carbon paper. Then the lines and pads on the
board are printed with acid resist and using Zine orush.
Then the board is put 1in a solution of Ferric Chicrice o=
water with little gquantity of Hcl and the sclacions L3
lightly stirred. Thus process is called etching. sIiter
this only copper lines and pads are available for connecTlon.
Then <he holes are drilled (1lmm) Zor mounting the CCmpon-
ents.

O
-+



8.3 TESTING

The complete PCB is tested for the continulity wherever
required by multimeter. Shorts between lines are &iso
checked and removed if found. Then assembly of componenels
is done by inserting the leads of the components 1ir to tae
holes and soldered using lead. Then the assembled PCB s

+ested and checked whether the required output is obtairec.

6%
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CHAPTER IX

SOFTWARE
An interactive software has Dbeern developed Lz CF
language which controls all the operations. A Cross Comp_iler
has been used which converts the *C' language intz 8031

source code.

ALGORITHM

1. Start.

2. PCl and PC2 are made busy.

3. Check for the strobe signal from PCIL.

4. If yes, make PC2 busy and transfer the cdeta from PCL
to the buffer 1.

5. After transferring data Zor fixed period of time.
both PC's are again made busy.

6. Repeat the steps from step 3 TO 5 for PCZ2.
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C START >
/PC AND PCp ARE RE@}/

Busy SIGNAL As /
GWEN To ROTH FCS /

/

STROGE SIGNAC
Fom Pz

PC 2 18 WMADE BUSY. l

DATA FRrRot Pt IS

TRANSFERRED To

Buerer 1 |
i

bod i@

~ Botw  belc PRe
A
- Aarmin MADE BUSY

4

.

)

CHECK
FoR STRo&E
ERom PC 2




Pc1 18 MADE BusY |

PATA  FROM pro Tg

TRANSFERED 1o
RBUFFER 2

/pc,\ AND P2 ARE AMDE Bvs/v/

TN RUFFER !

/PRIN’(\NQ 13 STﬁmTER/
For P

Fbe
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Forra Twve pc | /
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JEERA LR RFE RS FHREREREFIE AL FFREEHAEFERF RS AR F XA LR FTFH RN A LA AR H TS SR N AN HAN RS

/% Program for Printer SGharrer . *
/* 2 Compubters shares one Frinter *
/% DEVICE LOCKING % TIMECUT IMTRCDUCED K

JHAEA AT F AR A DA ECRRLI L LRI AL I LA T AL AL RS FEATAIFFA R A A G H AR ER R AT R AF ST AL 2 F A EFH e
# praogma UEBUGS OBRJECTEXTEND

# include <regSi.h>
# include <stdio.hi’

unsigned char xdata CTRL_BZ3S _at_ pxB

o T
e
o

4
unzignad char xdata PORTA_EBZIS B SO,
unsigned char xdata PORTE_BZ35 _at_ #uBgiutlj
aunsigned char xdata PORTC_BZ53 _at | @husSdeilly

unsigned char udata bufferllip?6] _at_ dx@opd; /% End add-gss © 4
unsigned char xdata bufferZlid9el _azf 1 /% End address it skRow

unsigned int from_pHrl=t;
unsianed int o _ptrl=¢;
unsigned int from_pirl=d;
unsigped int to_pbtrI=e;

it byte_updatedl;
Bit byte updatedl;
hit device_ lockeds

unsigned char code DEVICELD _at xS
e str Pl = @#xTH; W/

shit STROBEL = #xPd;

mhit PETI = #xS1l;

st BUSY1 = #ix&2g

sibit ACKI = OxF35;

unsignad char oode DEVICEZ _af | dhoArkss
s=bit STROBEZ = ©x94;

shit PEZ = ®x®5;
shilt BUSYZ = X
zhit ACKZ = 73

unsignad char curr_device = By
unsioned imt fime_out = &

vold init_devices{void)s
woold = devicel (void) g
void an_deviceZ{vold)s
void print _device (vaoid)g
voild ingert_glunsigned char ,unsigned Znar 13
viold delefe _glunsigned char
main ()
init _devices{()j
Fi = @3uIZIy
CTRL_BEART = OuxBE; FE Fart & - ¥/
JSA& Pors DL choun, Fort D S o Tiromat S

PORTC BZSH = 61
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-

BUSEY1 = 13
¥

void scan_devicez()
-

(S

wnsigned char byte;

BUSYZ = 3
if (STROBEZ == &)

if ('device_locked)
device _locked = 1:
curr _device = dj
i ('byte _updateg}
bvte updatedZ = 1:
BUSYS = 13
byte = DEVICED:
insert _g{Z,byte):
}
i
else
£

{
if {curr_cevice == 33
-
{
1f (bime_oub++ == 1000)
-
{
time _out = Hj
device_locked = &
curr_device = #j
.
5
3
a

byte_updatedy =

woid print_device(void)

.
{
switch({curr_device)
T
case Bxitlc L S
orsak:
mase Hed2: Selate o(Z :
oreak:
3

void insert alunsigned char devs Rt
5
suitohidevice)
7
case 13 bufferlito _pirll = 2wia:
g ;

ta phteis:

orears

r
[E]
ul
]
I

i .




CHAPTER X

CONCLUSION

A software has been developed in "C" language for
controlling the PC's to share a single printer. The soft-
ware has been tested for 2 PC'S sharing a single printer
using PC's in the Department of Computer Science and Ingi-
neering at the college. It has been found that all the 2C's
chare the printer successfully. This interface has >2een

designed to make a correlation between cost and utilisation.

The same logic can be used to develop printer siarer
interface connecting ‘'n' PC's. This can Dbe obtalinec DY
connecting all the PC's in parallel through correspondlng

latches and decoders. The time delay programmed cali &.S0 D

(0

changed to meet our reguirement. The memory capacity ¢Z ths

buffer can be increased upto 1MB using DRAM.

2%



REFERENCES

1. MORRIS. M. MANO, "COMPUTER SYSTEM ARCHITECTURZ™.
THIRD Edition, Prentice-Hall of India Pvt. Ltd., NEW DELZI,
1993,

2. RAMESH S. GOANKAR,  "MICROPROCESSOR ARCHITECTURE,
PROCRAMMING AND APPLICATIONS", Wiley Eastern Company, 1893,

3, MORRIS MANO, "DIGITAL LOGIC AND COMPUTER DESIGN",
SECOND Edition, Prentice Hall India Pvt. Ltd., NEW CZELHEI

do

1987.

4. "MICROPROCESSOR DATA HAND BOOK", FIRST Edition. BPB

Publications, 1989.

5. * EMBEDDED MICROCONTROLLERS AND PROCESSORS™, Vo..I,

INTEL., 1993.

6. SCOTT FOERSTER, “THE PRINTER BIBLE", Que Corpcra-

- tion., 1990.
7. TTL Logic IC's Manual., 1891.
8. BYRON S. GOTTFRIED, "PROGRAMMING WITH C". Tatse

McGraw Hill, NEWDELHI, 1991.

&4



