PT; Architecture ¢
Jaall 4 gl Aadalial) g dndladl

Handshake Interr ti ort
B i sl ye alladdl I Ll b ey ULy 7z AN e jg /pp
Al (pe danldl) 3 LEY) CilS 13) Lo uidy Sleall ol d;J]_.LA.J\_) ilalal)

IBF (input buffer full)=0

STB* 5L Jaiy g PB7-0 <lledll ye cnbilud) Jlu b a s (0= CilS )3l
FEPZTEG| ng.\u.cj‘ dic Allxall (Strobe)

S Al sal) AUl JANS cadh yall g siuall ) STB* 3 )LE) Jaiss Laxic
IBF 4l Juas

Ll dalalia | S35 Lo [NT3LE) Jass dabalad) sS4l Jls s

Jandli aly a3 (g g dadaliall 3 L) dlled o) 43 il 3o o pellaall o s
INT 5 IBF o Lay)

deol o
6jliall
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deol ~

siad  Jaal clilee

Architecture ¢

8 Asdladl dls Ll

DLEA (5 4ils Jao mode 1 bl Jaxi B 4l sall ol (i
Aol Jas dlla

Loy s gl dad 3818 s bt 1 (IBF) 43ladl 3¢ )8 allaall auxy
.Port B ¢! yu Gﬂ"“d‘ LT

AGAIN: IN AL, 7EH; Read Port C
ROR AL, 1;
ROR AL, 1; Check bit 1 of Port C
JNC AGAIN; If it is O, repeat checking
IN AL, 7DH ; Read from Port B
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BITS EQUn 20H 8)liaJ Mode 1 Input :Jla
PORTC EQU  22H
PORTA EQU  20H

8255 Ziilia da )

READ PROC NEAR
Read:

IN AL, PORTC ; read portc

TEST AL, BIT5 .test IBF

JZ Read 1f IBF=0

IN AL, PORTA :Read Data
READ ENDP
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Mode 1 output Ji Dy Architecture o

R, T

8255 Printer

2=y :Data Strobe
g 52l sl il
QAJ\A laad g3
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BITL EQU 2
PORTC EQU 62H
PORTB EQU 61H

CMD EQU 63H

PRINTPROC NEAR
; check printer ready?
IN AL, PORTC ;get OBF
TEST AL, BIT1 ;test OBF

JZ PRINT :if OBF=0 buffer is
full

Pj Architecture ¢

dszola
;send character to printer
MOV AL, AH ;get data
OUT PORTB, AL ;print data
; send data strobe to printer
MOV AL, 8 ;clear DS
OUT CMD, AL
MOV AL, 9 ;clear DS
OUT CMD, AL

;rising the data at the positive
edge of DS

RET
PRINT ENDP
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- . - 1 .w‘
Keyboard example 2/2 zslaall 4a o) Jls %Y/ Architecture ¢

daola Keyboard example 1/2 zlaal) 4a ol Jl
& ] : [ y p @J )j
Flow chart of a keyboard-scanning procedure S —
4x4 keyboard matrix interface Vee
O AN
Catentate |y eomarm ———]
key code 8 82055
T T 7
Scan Keys
# If key open
Time Delay
for de-bounce
# Momentar
Scan Keys Scan Keys glitch? *
Time Delay
¥ for de-bounce
If key closed f
—® Scan Keys
Wait for Release Wait for Keysiroke
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%\7 Architecture ¢
oo PENEN (B AVRY

LR TR

A simple parallel interface L o )8 Fw ) ) —
25-pin DB-25 aaaiud (ulia aladial —
8 data signals <l &l jLE) 8 e
Latched by strobe (pin 1) dwax 3 LA} (e 4nily GRS —
simple handshaking 4ol dsdladl JAUA e UL Jals
acknowledge (CK) signal 48:baxll 5 ,La) alasiu) —
<ol S 2 ACK 3L usalal) platyy
5 lines for printer status U Lshi 5 o

4.l 4,33 ¢ online/offline ¢, out-of-paper GV 3 Busy J swia —
, and fault Usaly jUas) cautofeed

INIT IMa e initialized 4 ¥ 4ol 4glSa) o
resets (Y o) ) o g ddars ol dagllall 3 SIS saai —
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ZY

6)liadl

Architecture i

> ) day i

Table 19 3 Parallel printer interface signals

Pin # Signal Signal direction Signal function
1 STROBE PC —— printer Clock used to latch data
2 Data O PC —— printer Data bit O (I.SB)
3 Data 1 PC —— printer Data bit 1
4 Data 2 PC —— printer Data bit 2
5 Data 3 PC —— printer Data bit 3
6 Data 4 PC —— printer Data bit 4
7 Data 5 PC —— printer Data bit 5
8 Data 6 PC —— printer Data bit 6
9 Data 7 PC —— printer Data bit 7 (MSB)
10 ACK printer — PC Printer acknowledges receipt of data
11 BUSY printer —> PC Printer is busy
12 POUT printer — PC Printer is out of paper
13 SEL printer —> PC Printer is online
14 AUTO FEED printer = PC Autofeed is on
15 FAULT printer — PC Printer fault
16 INIT PC —— printer Clears printer buffer and resets printer
17 SL.CT IN PC —— printer TTL high level
18-25 Ground N/A Ground reference
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b laha | AlS fpa gl ALY AGLAY) Qg\

25 mS
DELAY: MOV CX, 3971H
Next: LOOP Next
RET

Pj Architecture oL

dsola Gona ) Laaldl) s

§)liall
CPU FREQ = 10MHZ
1 CLOCK CYCLE = 100nsec
Aclui 393 17 332 9 LOOP 4dla 1dl § Aliewy
LOOP INSTRUCTION TAKES 17CLOCK
CYCLES

TIME TAKEN FOR 1 52 gl 481al) ¢ya 3
:ITERATION

17X 100ns=1.7 micro sec

No.of iteration(count) requires for n
microsecond delay = nx 1000/1.7
25 x (A gliad Al Al e 25 Jal o !
1000/1.7 = 14705

L < =
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Data
transmission

Parallel

[Py

Architecture oL

55 External Interface das il Zuil) gl 4l

Serial

Asynchronous

Synchronous

/0 Qlas 5 aa Joa 6l Ol yla Slila e
Serial (Lwlos —
ua';)i o
Ul
Parallel s % —
g ol o
5 yucad ddlise o
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deola il Jals lail (e cplaa
8Li_al
Serial transmission (edodll Jusl gill o Pl serib o
hod /N VRN
Asynchronous ¢« ¥ e — ! ! | i
transmission !l yill Jd culy JS S i e Sonder o 10010011 gkeceiver Sonder X ngm
Start and stop bits ¢l s s & — (1) (1) (1) (1)
Jiidl s sender Ju el 4l jad dals éﬂ\-%_wel . X X | |
.receiver (a) Serial transmission (b) Parallel transmission

Synchronous ¢! siall —
Jusall 5 Jus yall Aial o casn g 0

phase locked (s_shll JY) cilils M e Ll la —
loops (PLLS)

Llled SS oo
Jul il A i J8 overhead  AseSadl) 48) yall clibal) —
(o) all e

- -~ . ‘ O PY
Expensive 4]l xs5 1 https://manara.edu.sy/
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Asynchronous transmission () il e Jul il

Y

Architecture i

> ) Ly )l

5)Lial
Transmission gaps
1 start 1,1.5,0or2
bit Source data stop bits
/S N/ N/ AN Sender [l [l Data [] []_ Data [] [l  Data Receiver
1 011 :1:0:
'LSB: : : 'MSB: issi
. . . . (a) Asynchronous transmission
Sender Data | Data | Data | Data | Data Receiver
i Time .
Start bit Stop bit(s)
8—bit data (b) Synchronous transmission

https://manara.edu.sy/


https://manara.edu.sy/

PAV Architecture ¢\

degl o
&)Ll
Transmit DTE ElIA-232 LA....M\ Lru.d\ -L'-’UM *
data ready Low-speed 4e jull (midie luld Jul 3 —
Carrier | Receive | Signal serial transmlssmn
detect data ground . . .
4y g yKIY) Gle liall dmas luwnsd 4 —

\l’ \lf \L Electronics Industry Association (EIA)

y Y
ONONONONC) RS-232 4dlus puly g na

© @ ©) 9-pin connector bile auis Jua o addiey —
ﬂ‘ A 1‘ A DB-9
' ) I\ Loy e
DCE Clear 8 signals < L) 8 AREL
ready | to send G sulall e modem a2 sall oy 1 Lisld aadiiy —

Request Ring
to send indicator
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%\7 Architecture ¢

degl o
0)liaJl

LILEE PSS et

lshal &80 Jud 5 J S 55 550 e
Connection setup L Al 4ugs —
DTE (Data Terminal Equipment) 4 als J3A (e dh s A sulall 0S5 o
Transmits phone# via Transmit Data line (pin 2) —
(pin 9) Ring Indicator 4 J3& (e 4% ) s @ oulalB aagall jaliy o
Computer B asserts DTE Ready (pin 4) —
Modem B generates carrier and turns its DCE (Data Communication —
Equipment) Ready
.modem B (s 4du el Jaladl 3 5LE) A ad gall C0ESy o
Modem A alters its computer via Carrier Detect (pin 1) —
Turns its DCE Ready —
Data transmission <blall Jul 5 —
laxiuly handshaking 4sdbadl) sacluay jaiy e
request-to-send (RTS) and clear-to-send (CTS) signals —
Connection termination ks )Y ele) —
Done by deactivating RTS .RTS Jux& el 3oty o
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) Anbliall dadlae 388 5 ¢ dadaliall ¢ o5 Jiay SN Ga §)Lioll
F 4 el oA Adig)l) Gl siall
IRET Cilaglad po dadaliall dallae (45 ) 2520 O 2 sas 5 Lt Adleall Judidi pu€ sa "Clabaliall" iaa iy yaill
oSy "Aalaliall" e ¢ el 2 a i Ay 3S yall Aallaall
el ) 2285 J gy ¢ Cilagladil) 258 agadall Jualil
Interrupt Service Routine(ISR) e LAl
1SR Aallaall dadaliall 208w dmy s 5 el ) (51 5 e aSaill Jas 2
. 8oeal oy die ald S5 3ake Ciladaliall et sdadaliad) ) dalsll
Lot (mddie Gl J8 Jaray cilbily et o jé g ) ) AY [ Jaay),
< .8086 & Clabaliall (10 ol 5 lia rcilablial ¢ ) 5l
hardware Interrupt 3eaY! Claklac -1

Interrupt softwarez=! il Cladalis -2
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Control is provided through:
IF and TF flag bits
IRET and IRETD

Dj Architecture oL

6jliall

oSl 3 813 N flag register pde ) o sy 1
sp = sp-2 AuaSI ydise Jase a8l a5

IF=0 ssbais INTR Aahlidl Jubass

TF=0. ssal a8

2 Dhaay sp Jawse pal@il oy eSall e CS adyg
2 )l sp das gl Jb g il e [P ady
dxbalaall 4nia Jgan (0 ISR ) sie jlias) o4

Blaimline PUISH Flass
e - =
e Cl.EARKILIE , I EF
P SH 5
P1LT=H 1P
FETCUH ISE alDDOEESS

| POFP  IP
POP OS
+ PO FI_ A%

-

o U > W N

JSE procedure

T PUSH registers

PO P re oisiers
IEET

(ii) Software Interrupts (Internal Interrupts and Instructions)
.Software interrupts can be caused by:

INT instruction - breakpoint interrupt. This is a type 3 interrupt.
INT instruction - any one interrupt from available 256 interrupts.

INTO instruction - interrupt on overflow [ Single-step
interrupt - generated if the TF flag is set. This is a type 1
interrupt. When the CPU processes this interrupt it clears TF
flag before calling the interrupt processing routine.

Processor exceptions: Divide Error (Type 0), Unused Opcode
(type 6) and Escape opcode (type 7).

Software interrupt processing is the same as for the
hardware interrupts.
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Interrupt Vector Table

010H

00CH

005T

00411

[ype 4 POINTER
(OVERFLOW)

[ype 3 POINTER

(BREAK POINT)

Type 2 POINTER
(NON-MASKABLE)

__(SINGLE STEP)

Type | POINTER

Type 0 POINTER CS base address
(DIVIDE ERROR,) TP oftset
16 bits ——

0)liaJl
WEFH|  1upe 255 (Available)
03FCH

Type 32 (Availahle)

UBOH Tvpe 31 (Reserved)
07FH

Type 5
0014H Reserved

I Available

Interrupts

(224)

Reserved
Imterrupls
(27)

IHNT Number

INT 00
INT 01
INT 02

INT FF

Architecture i

i
Physical Address

00000
00004
00008

003FC
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DA‘V Architecture ¢

Functions associated with INTO00 to INT04
INT 00 (divide error)

o INTOO is mnvoked by the microprocessor whenever there i1s an attempt to divide a
number by zero.

« ISR is responsible for displaymg the message “Divide Error™ on the screen
INT 01
« For single stepping the trap flag must be 1

« After execution of each instruction, 8086 automatically jumps to 00004H to fetch 4
bytes for CS: IP of the ISR.

o The job of ISR is to dump the registers on to the screen
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Pj Architecture ¢

INT 02 (Non maskable Interrupt)

o  When ever NMI pin of the 8086 1s activated by a high signal (5v). the CPU Jumps
to physical memory location 00008 to fetch CS:IP of the ISR associated with NMIL

INT 03 (break point)

e A break point 1s used to examine the CPU and memory after the execution of a group
of Instructions.

o It 1s one byte instruction whereas other instructions of the form “INT nn™ are 2
byte mstructions.

INT 04 (Signed number overflow)
e There 1s an instruction associated with this INT O (interrupt on overflow).

o If INT 0 1s placed after a signed number arithmetic as IMUL or ADD the CPU
will activate INT 04 1f OF = 1.

o In case where OF =0, the INT 0 1s not executed but 1s bypassed and acts as a NOP,
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Performance of Hardware Interrupts

[

« NMI : Non maskable interrupts - TYPE 2 Interrupt

« INTR : Interrupt request - Between 20H and FFH

NMI

INTR

INTA

RO86G

e I

=

————

Edge mggered
Input

‘ Level tnggered

Input

Response to
INTR input

Architecture i

https://manara.edu.sy/


https://manara.edu.sy/

Pf Architecture ¢

deols
Interrupt Priority Structure
Interrupt Priority
Divide Error, INT(n) INTO Iighest
NMI |
INTR
Single Step Lowest
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