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8254 Programmable Interval Timer (PIT)

 Temelde : yazilim kontrolll, kesin ve dogru
zaman gecikmeleri olusturmak icin,

e Ayrica : Olay Sayici, Gercek Zamanli Saat (Real
Time Clock), Kare Dalga Ureteci, Karmasik
Dalga Ureteci, Digital One Shot islemleri icin
kullanihr



8254 Programmable Interval Timer (PIT)

* 3 bagimsiz, 16 bitlik programlanabilir sayicisi
mevcuttur

* Herbir sayici 6 farkli moddan birinde
programlanabilir

« 8MHz frekansina kadar saat girisinde calisabilir



8254 Programmable Interval Timer (PIT)

e Sayici saat frekansini bolGyor

FJ ﬂ» 16 bitlik Sayicr ilk deger %

lDown Counter

FJ _CLKy 0000H _our,




8254°Un PC’de Kullanimi

e Sistem saati (time of day) icin saniyede 18.2
frekansli isaret Gretmek

e 15us’de bir dinamik RAM yenileme isareti
Uretmek

* Farkli frekanslarda PC hoparloru ile uyari
sesleri Uretmek



DO-D7

N

Data
Bus
Buffer

3254 ig RD — Read/

Counter

Write
A0 Logic
Ya PISI a1 ?
CcS
Control <
Word
Register

Counter
2

I

€ CLKO

<—— GATE O
—>0uUTo0

€ CLK1

<«<—— GATE 1
—>0UT1

€ CLK2

<—— GATE 2
—>0UT2



8254 Ug Tanimlari

mm * CLK : Sayicilar icin saat girisi

Counter0 o GATE : Sayicilar igin dig

0 1 Counter 1 kontol ucu

1 C ter 2 : I
0 ounter * OUT : Sayma islemi

1 1

elaidcel bittiginde 1 olur, INTR i¢in
Register -1+
kullanilabilir



Control Word Format

A, Ap =11 CS=0 RD =1 R=0

W
D; Dg Ds Ds D3 D2 Dy Dp
SC1 | SCO [ RW1 | RWO [ M2 | M1 | MD | BCD

SC — Select Counter: M — MODE:
SC1 SC0 M2 M1 MO
82 54 0 0 Select Counter 0 0 0 Mode D
0 1 Select Counter 1 0 0 1 Mode 1
C I 1 0 Select Counter 2 X 1 0 Mode 2
O n t ro 1 1 Read-Back Command X 1 1 Mode 3
(See Read Operations) i 0 0 Made 4
WO rd RW — Read/Write: ! 0 ‘ Mode 5
RW1 RWOD
0 0 |Counter Latch Command (see Read BCD:
Operations) 0 Binary Counter 16-bits
0 1 |Read/Write least significant byte only. 1 Binary Coded Decmal (BCD) Counter
1 0 |Read/Write most significant byte only. (4 Decades)

1 1 |Read/Write least significant byte first,
then most significant byte.




8254 Ayarlama

 98H adresinden itibaren ardisik cift adreslere
verlestirilmis 8254 icin asagidaki komutlar
calistirilirsa:

MOV AL, 00110110B
OUT 9EH, AL
* CNTRO, Binary sayma, LSb-MSb, Mod 3



8254 Ayarlama

 98H adresinden itibaren ardisik cift adreslere
verlestirilmis 8254 icin
— CNTRO : binary sayma, mod 3, CLKO’1 4282(BCD)’ye
bolecek sekilde ayarlayin

— CNTR2 : binary sayma, mod 3, CLK2'yi C26A hex’e
bolecek sekilde ayarlayin

— CLKO = 1.2MHz, CLK2=1.8MHz ise OUT1 ve OUT2
frekansi nedir



8254 Ayarlama

a) MOV AL, 37H

OUT 9EH, AL

MOV AX, 4282H

OUT 98H, A
MOV AL, AH

OUT 98H, A

b) MOV AL, OB

6H

OUT 9EH, AL
MOV AX, 0C26AH

OUT 9CH, A
MOV AL, AH

OUT 9CH, A



8254 Ayarlama

¢) fouro = 1.2MHz/4282 =280 Hz
four, = 1.8MHz/49770 =36 Hz
C26AH = 49770

BCD modda yazilabilecek en buyuk deger?
Binary modda yazilabilecek en buyuk deger?



Moc
Mod
Moc

e0:
el:
e2:

8254 Modlari

nterrupt on Terminal count
Hardware Retriggerable One Shot

Rate Generator

Mode 3 : Square wave generator
e 4 : Software Triggered Strobe

Moc

Mode 5 : Hardware Triggered Strobe



8254 Mod O

Kontrol yazildiktan sonra OUT 120

Her CLK disen kenarinda sayma degerini azaltir
GATE=1 ise geri sayar, GATE=0 ise sayma durur
Sayma degeri 0 oldugunda OUT 0—2>1, kalir

Yeni Kontrol veya sayma degeri yazilirsa tekrar
sayar



8254 Mod O

CW=10 L5B=4
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8254 Mod O

CW=10 LSB=3
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8254 Mod O

CW=10 LSB=3 LSBE=2
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8254 Mod 1

Ayar ve sayma degeri yazilir

OUT basta 1

GATE 0 2 1 gecisinde OUT 12> 0

Sayma bittiginde OUT 0 =2 1

Sayma bittikten sonra GATE 0 = 1 islemi tekrarlar

Sayma bitmeden GATEO =2 1 olursa OUT 0 2 1
olmadan sayma uzar




8254 Mod 1

CW=12 LSB=3




8254 Mod 1
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8254 Mod 1

CwW=12 LSB=2 L5B=4
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8254 Mod 2

Tekrarli olarak belirli aralikla pulse Gretir
OUT basta 1

Sayma degeri 1 oldugunda OUT 1 2 0

1 CLK sonraQUT 0 —> 1

Periyodik tekrarlanir

GATE=0 olursa sayma duraklar

Yeni sayma degeri devam eden cycle bitince etki
eder



8254 Mod 2

Cw=14 LSB =3
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8254 Mod 2

Cw=14 LSB=13




8254 Mod 2

Cw=14 LSB=1 LSB =5




Mod 2 Ornek

CNTRO’1 50us’de bir pulse uretecek sekilde

ayarlayin. CLKO = 2 MHz
Control word : 0001 0100B=14H
CNTRO sec, sadece LSb, binary sayma

2x10°

Sayma degeri :(

1

50x10~6

)

=100 = 64H



Mod 2 Ornek

MOV AL, 14H
OUT CONTROL_ADDRESS, AL
MOV AL, 64H

OUT CNTRO_ADDRESS, AL



8254 Mod 3

Kare dalga Ureteci

OUT sayma degerinin yarisinda 1, diger
varisinda O olur

Periyodik olarak tekrarlar
Mod 2’den duty degerinin %50 olmasi ile ayrilir
GATE=0 ise sayma duraklar
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8254 Mod 3
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8254 Mod 3

CwW=16 LSB=5




8254 Mod 3
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Mod 3 Ornek

CNTR1’i 1kHz frekansinda kare dalga tUretecek
sekilde ayarlayin. CLK1 = 2MHz

6
Sayma degeri : 220~ 2000

1103

Controlword : 01110111B=77H
CNTR1 sec, 6dnce LSb sonar MSb, BCD sayma




Mod 3 Ornek

MOV AL, 77H

OUT CONTROL_ADDRESS, AL
MOV AL, OOH

OUT CNTR1_ADDRESS, AL
MOV AL, 20H

OUT CNTR1_ADDRESS, AL



8254 Mod 4

OUT basta 1

Sayma degeri 1 olunca OUT1 > 0

1 CLK sonra OUT 0 = 1 olur ve kalir

Yeni sayma degeri yazilmadikca tekrarlamaz
GATE=0 ise sayma duraklar



8254 Mod 4

CW=18 LSB =3
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8254 Mod 5

OUT basta 1

GATE 0 = 1 gecisinde sayma basla
Sayma degeri 1 olunca OUT1 > 0
1 CLK sonra OUT 0 = 1 olur ve kalir

GATE’te yeni 0 =2 1 gecisi olmadikca
tekrarlamaz



8254 Mod 5

CW=1A |LSB=3

ol o o | o |FF| g
|"|”|H‘"|N|3|2‘1‘D‘FF13!



INTERMAL BUS

CONTROL
WORD
AEGISTER

CONTROL
LOGIC

CLEnrn  OUTn

Ch CRy
STATUS
REGISTER
DLy DLy




Counter Latch Command

e Sayicinin (Counter Element, CE) o anki
degerini gecici bir ic yazmaca (OL) kopyalar

* Latch’lemeden, sayma devam ederken CE
okumaya calismak hatall

 Ol'ye kopyalana deger CPU tarafindan
okunana kadar saklanir



Counter Latch Command

A4, Ag=11; CS=0; RD=1; WR=0

D~ Dg Ds Dg D3 Dy D4 Dpg
SC1 | SCO | O 0 X X X X

SC1, SCO - specify counter to be latched

SC1 SCO Counter
0 0 0
0 1 1
1 0 2
1 1 Read-Back Command

D5,D4 - 00 designates Counter Latch Command




Read Back Command

e Latch’lenmis sayma degerini veya sayici
durumunu (STATUS) okumak icin kullantlir

* Birden fazla sayici icin sayma degeri/durumunu
bir seferde okumak icin kullanilabilir

* Bir sayiciya iliskin hem sayma hem de durum
okunmak icin komut verilse
— Sayici adresinden ilk okuma durum
— Ikinci (ve Uclinci) okuma latch’lenmis sayma degeri
— Sonraki okumalar latch’lenmemis sayici degerleri verir



Read Back Command

A0, A1 = 11 S=0 RD=1 WR=0

D, Dg Ds Dy D; D, Dy Dy

11 1 [COUNT|STATUS|CNT2|[CNT1|CNTO| O

Ds: 0 = Latch count of selected counter(s)
D4: O = Latch status of selected counter(s)
D3: 1 = Select counter 2
Do: 1 = Select counter 1

D4: 1 = Select counter 0
Do: Reserved for future expansion; must be O




Read Back Command

* Islemler sirasiile yapilsa

Command

D; Dg Ds Dy D3 Do Dy Dg Description Results

1 1 o|lOo|O]O0O|1 0 | Read back count and status of Count and status latched
Counter 0 for Counter 0

1 i 1 0|0 1 0 | 0 | Read back status of Counter 1 Status latched for Counter 1

1 i 1 0o 1 1 0 | 0 | Read back status of Counters 2, 1 | Status latched for Counter
2, but not Counter 1

1 1 0 1 1 0| 0| 0 | Read back count of Counter 2 Count latched for Counter 2
1 1 O(0]|] 0] 1 0 | 0 | Read back count and status of Count latched for Counter 1,
Counter 1 but not status

1(1]|1]0]0]| 0| 1] 0 |Readback status of Counter 1 Command ignored, status
already latched for Counter 1




Status Byte

D~ Dg Ds D4y D3 Do Dy Dg
NULL
OUTPUT COUNT RW1 |RWO | M2|M1|MO|BCD
D71 = Out Pinis 1
0 = OutPinis 0
Dg 1 = Null count
0 = Count available for reading

D5-Dg Counter Programmed Mode (See Figure 7)




