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Tujuan Perkuliahan

Pada akhir pertemuan ini, diharapkan mahasiswa
akan mampu:

* Menjelaskan interface komputer secara parallel.
* Menjelaskan Jenis-jenis mode parallel port.

* Mengidentifikasikan mekanisme hubungan antara
PC dengan perangkat lain menggunakan parallel
port.
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System Requirement

* Speed / data transfer rate
* Portabilitas

* Cost

* accurate

* Technical Aspect

(harmless, etc)




Diversity of /0O Divices

Keyboard input human 0.0001
Mouse input human 0.0038
Voice input input human 0.2640
Sound input input machine 3.0000
Scanner input human 3.2000
Voice output output human 0.2640
Sound output output human 8.0000
Laser printer output human 3.2000
Graphics display output human 800.,0000-8000.0000
Modem input or output machine 0.0160-0.0640
Network/LAN input or output machine 100.0000-1000.0000
Network/wireless LAN input or output machine 11.0000-54.0000
Optical disk storage machine £0.0000
Magnetic tape storage machine 32.0000
Magnetic disk storage machine 240.0000-2560.0000




Communication Methods

* Parallel

+ easy programming

+ simple setup (minimum hardware)
* Serial

+ opt. distance

+ minimum cost
* USB

+ multiple devices

+ high speed data transfer



Komunikasi dan PORT PARALLEL

* Port paralel adalah jenis antarmuka yang
terdapat pada komputer (PC) yang digunakan
untuk menghubungkan peripheral. Dalam
komputasi, port paralel adalah antarmuka
fisik komunikasi parallel yang juga dikenal
sebagai port printer atau port Centronics.

* Port paralel ialah port data di komputer
untuk mentransmisi 8 bit data dalam sekali
detak (clock). Standar port paralel yang baru
ialah IEEE 1284 dimana dikeluarkan tahun
1994. standar paralel port sebelumnya (SPP)
diluncurkan tahun 1981 oleh centronic.



CPU

Front-side

Graphi
raphics Fro

card slot

Memory Slots
High-speed

graphics bus
(AGP or PCI
Express)

Northbridge

(memory
controller hub)

Memory
bus

Internal
Bus

PC/
Bus

Onboard
graphics
controller

Southbridge

(1/0 controller
hub)
IDE
SATA

Uss Cables and
|

Ethernet !
Audio Codec ports leading
off-board

CMOS Memory

PCI Slots

Super I/O

Serial Port
Parallel Port
Floppy Disk

Keyboard
Mouse

Flash ROM
(BIOS)

Parallel Port (DB25)

DB25



Pinout Antarmuka LPT DB25

DATA ><

ACK

DATA ><

(d)

STROBE =1
DO =—2

D1 =—3

D2 =— 4

D3 =5

D4 =—©

D5 =—7

D6 =8

D7 =—9
ACK —=10
BUSY —=11
Paper Qut —= 12

Select —= 13

14
15
16
17
18
19
20
21
22
23
24
25

-

—-—————

i

- B

Line Feed
Error

RESET

Select Printer
GND

GND

GND

GND

GND

GND

GND
GMND




Interface PARALEL

Pin No (D-Type 25) | Pin No (Centronics) SPP Signal Direction || Register | fardware
| 1 | 1 | nStrobe | In/Out || Control || Yes |
| 2 | 2 | Data 0 | Out || Data | |
| 3 | 3 | Data 1 | Out || Data | |
| 4 | 4 | Data 2 | Out || Data | |
| 5 | 5 | Data 3 | Out || Data | |
| 6 | 6 | Data 4 | Out || Data | |
| 7 | 7 | Data 5 | Out || Data | |
| 8 | 8 | Data 6 | Out || Data | |
| 9 | 9 | Data 7 | Out || Data | |
| 10 | 10 | nAck | In || Status | |
| 11 | 11 | Busy | In || Status | Yes |
| 12 | 12 |  Paper-Out/PaperEnd || In | Status | |
| 13 | 13 | Select | In || Status | |
| 14 | 14 | nAuto-Linefeed | In/Out || Control || Yes |
| 15 | 32 | nError / nFault I In || Status | |
| 16 | 3N | ninitialize | In/out || Control | |
| 17 | 36 | nSelect-Printer / nSelect-In || In/Out || Control | Yes |
| 18 - 25 | 19-30 | Ground | Gnd | | |

Table 1. Pin Assignments of the D-Tvpe 25 pin Parallel Port Connector.




Mode dan Alamat Parallel Port Interface
|

e Mode Operasi SPP

(Standard Paralel Port):

—Compatibility Mode - data out

—Nibble Mode < 4 bit data
—Byte Mode <-> 8 bit data
—EPP Mode (Enhanced)
—ECP Mode (Extended)

in

Alamat Register LPT

Register

data registar(baseaddress + 0)

LPT1 LPT2
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Parallel Port Interface

Microcomputer Printer
Standard Paralel Port (SPP) STROBE |
DATA[7:0]
* Transfer Rate: 50 — 150 KB/s j —
* SPP Centronics Handshake - BUSY
PE
* SPP Port Address ) o
* SPP Software Registers AUTOFEEDXT
< ERROR
m >
SLCTIN o
GND




Parallel Port Interface

* Enhanced Paralel Port (EPP)

* Transfer Rate: 500KB/S — 2MB/s

e EPP Handshake

—Data write cycle

—Address write cycle

—Data read cycle

—Address read cycle

 EPP Software Registers

Pin|| SPP Signal | EPP Signal |[IN/OUT Function
. A low on this line indicates a
1 Strobe Write Out Write, High indicates a Read
[2-9] Data0-7 || Data0-7 | In-Out [Data Bus. Bi-directional
Interrupt Line. Interrupt occurs on
10 Ack Interrupt In o sitive (Rising) Edge.
Tsed for handshaking. A EPP
11 Busy Wait In cycle can be started when low, and
finished when high.
Paper Out / Spare - Not Used in EPP
12 End Spare I I andshake
Spare - Not Used in EPP
13 select Spare In Handshake
14 || Auto Linefeed | Data Strobe Out  When Low, indicates Data transfer
Spare - Note used in EPP
15| Etror/Fault Spare In Handshalce
16 Tnitialize Reset Out  [Reset - Active Low
. Address When low, indicates Address
17 || Select Printer Strobe Out iransfer
1285- Ground Ground GND  |Ground

http://www.beyondlogic.org/epp/epp.htm




Parallel Port Interface

* Extended Capabilities Port (ECP)
e DMA Enabled
* FIFO Run Length Encoding(RLE)

I Pin ” SPP Signal || ECP Signal ” IN/OUT ” Function
A low onthis line indicates, that there 15 walid data at
1 Strobe HostCLE Ot the host. When this pin 15 de-asserted, the +ve clock
edge should be used to shift the data into the device.
12-9| Daa0-7 | Daa0-7 | In/Out |Data Bus. Bi-directional
A low onthis line indicates, that there 1s valid data at
10 Ack PeriphCLE In the Dewvice. When this pin is de-asserted, the +ve clock
edge should be used to shift the data into the Host.
When in reverse direction a HIGH indicates Data,
1 Busy Perphick In while a LOW indicates a Command Cycle,
In forward direction, functions as Periphick,
12 Pap;rndOut ! nhckReverse When Low, Device acknowledges Eeverse Eequest.
| 13 || Select |  XFlag || In  |Estensibility Flag
Auto When in forward direction a HIGH indicates Data,
14 Linefeed Host Ack Ot while a LOW indicates a Command Cycle,
tnetes In reverse direction, functions as HostAck,
15 ||Error / Fault| PeriphRequest In AL_OW set by the dewice indicates reverse data 1s
available
| 16 || Initialize ||nReverseReque st” Out ||A LOW indicates data is in reverse direction
17 Se_lect 1284 Active Out A HIGH indicates _Host 15 1 1284 Transfer Mode.
Printer Taken low to terminate.
;i_ Ground Ground G Ground




Parallel Port Interface

 ECP Handshake

—ECP Forward Data Cycle
—ECP Forward Command Cycle
—ECP Reverse Data Cycle
—ECP Reverse Command Cycle

e ECP Run Length Encoding (RLE)

e ECP Software Registers

—ECP Extended Control Register (ECR)
—ECP Configuration Register A

—ECP Configuration Register B

http://www.beyondlogic.org/ecp/ecp.htm



Hardware Interface port

Standard Parallel Port Bi-Directional Operation

1S4 D0

154 D] bo Qo
ISA D2 P! Ql
ISA D3 o g;
154 D D:l 4
154 D3 D3 gi
154 D D-(a QE’
154 7
D7 07
Comrol Bit 5 -
i ] OF
10W Base CLE
T4L8374
1Yl 1Al
1¥2 1AZ
173 1A3
Y4 144
2¥1 2Al
Y2 A2
2¥3 IAZ
%4 2A4
I0R Basa G
T4L5244

Datal (2}
Datal (3}
Drara (4)
Datal (5)
Datad (&)
Dratas (7}
Datab (8)
DiataT (%)

8 bit input menggunakan parallel port jika

sistem tidak mendukung mode bidirectional

8 bit input nibble mode

8 Inputs using 74L3157 Multiplexer

+5Y
s

__ J 0 vee 4
11 Busy + Z|1Y 1B e——07
10 Ack 92“{ 2B 1III4*DE
12 Paper Out» T 3 3B 13—.[;.5
13 Select qY AB 2—.54
743157 VA T8 *Di
24, H—*DZ
34, H—*[ﬂ
44 ————= [0
1 Strobee 1 AB
15 =
L
N GND
3
11 WS'_-,-‘ * + 7
10 Ack + 5
12 Paper Out + + 05
13 Select+ + 04
17 Select Printere 0.0 ] .03

16 Inits 0.0 o] . D2

14 Auto Linefeed +

1 Sirobe + 0.0 * D0

FA4LS05 Hex Inverter
Open Collector

8 Inputs

2 Inputs



Hardware Interface port
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Port Register & Addressing

* Register Control
- Write
- Port controller
* Register Status
- Read
- Communication Status
* Register Data
- Write/ Read
- Data Receive/ Transmit buffering



Line Control Register (add+3)

716151413 12]1]0

‘ word length
stop bit

parity enable
even / odd parity

Stick parity

Set break

Divisor latch access bit



Port Addressing

 Parallel
LPT1 = 378
LPT2 - 278
* Serial
COM1 - 3F8
COM2 - 2F8
COM3 - 3ES8
COM4 - 2ES8



Addressing Register

* Parallel
Data, Status, Control (respectively)
* Serial

Addr + O (Data Register)

Addr + 1 (Register Interupt)

Addr +2 (Interupt Identify Register/ Status)
Addr +3 (Control Register)

Addr + 4 (Modem Control Register)

Addr +5 (Status Register)

Addr +6 (Modem Status Register)



Software Design
|




Virtual Communication

Redirector Process,
Addressed by level-Kernel Driver




Commands

> C/C++
Outportb(addr, data);
Inportb(addr);

> Delphi (Inpout32.dll)
out32(addr, data);
Inp32(addr);

> VB
MSComm2.output=data
Data=MSComml.input



Desain Software dengan bahasa C

//Program menggunakan bahasa C untuk
pengendalili lampu led di port paralel
#include <conio.h>
#include <stdio.h>
#include <stdlib.h>

int main ()

{
outport (0x378,0);//lampu led mati
sleep(l); //tunda 1 detik
outport (0x378,1); //lampu led hidup
sleep(1l);
return 0O;

J



Desain Software dengan bahasa C++

//Program menggunakan bahasa Visual C++ untuk
pengendali lampu led di port paralel

#include <conio.h>

#include <stdio.h>

#include <stdlib.h>

int main ()

{

_outp(0x378,0); // model visual C++ untuk outport
sleep(1000);

_outp (0x378,1) ;

~sleep(1000);

Return O0;

}



Desain Software dengan VB

Private Declare Function Inp Lib "inpout32.dll"

Alias "Inp32" (ByVal PortAddress As Integer) As Integer
Private Declare Sub Out Lib "inpout32.dll"

Alias "Out32" (ByVal PortAddress As Integer, ByVal
Value As Integer)Dim Portl As Integer

Private Sub Commandl Click()
Portl = 888

Out Portl, 1

End Sub

Private Sub Command2 Click()
Portl = 888
Out Portl, O

End Sub
Jika anda ingin menggunakan Bahasa Visual

Basic, maka harus mengimport file
inpout32.dll ke direktori c:\windows,
c:\windows\system program anda



VC++ IDE

#include "stdafx.h"
#include "conio.h"
#include "stdio.h"
#include "string.h"
#include "stdlib.h"“

int main(int argc, char* argvl|])
{

short data;

1f (argc<2)

{

printf ("Usage\n\n") ;

printf ("partestl.exe ,,\n\n\n");
return 0O;

}



VC++ |IDE (lanjutan)

1f(!strcmp (argv([1l], "read"))

{

data = 1np(atoil(argv[Z2]));

printf ("Data read from parallel port 1is ");
printf ("$d\n\n\n\n",data);

}

1f(!strcmp (argv([1l],"write"))

{

_outp(atoil(argv([2]),atol(argv([3]));

printf ("Data written to parallel port 1s ");
printf ("$s\n\n\n\n\n",argv[3]);

}

return 0;

}



Perancangan Interface
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Tugas #2 (tindak lanjut #1)

e Rancanglah suatu Teknik Antarmuka komputer untuk
suatu pengendalian plant dengan sistem:

a. input: variable (suhu, cahaya, dll)

b. output: pemanas, penggerak, atau actuator lain.
c. sistem komputer pengendali

d. teknik antarmuka sistem

e. penjelasan sistem



