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8254: Pin Description

DIP PIN
SYMBOL | NUMBER TYPE DEFINITION
D7 -D0 1-8 /O DATA: Bi-directional three-state data bus lines, connected to system data bus.
CLK O 9 I CLOCK 0: Clock input of Counter 0.
QuTO 10 0 OUT 0: QOutput of Counter 0.
GATE O 11 I GATE 0: Gate input of Counter 0.
GND 12 GROUND: Power supply connection.
ouT1 13 0 OUT 1: Output of Counter 1.
GATE 1 14 I GATE 1: Gate input of Counter 1.
CLK 1 15 I CLOCK 1: Clock input of Counter 1.
GATE 2 16 I GATE 2: Gate input of Counter 2.
ouT 2 17 0 OUT 2: Output of Counter 2.
CLK 2 18 I CLOCK 2: Clock input of Counter 2.
AD, Al 19-20 I ADDRESS: Select inputs for one of the three counters or Control Word Register for read/write
operations. Normally connected to the system address bus.
A1 A0 SELECTS
0 0 Counter 0
0 1 Counter 1
1 0 Counter 2
1 1 Control Word Register
CS 21 I CHIP SELECT: A low on this input enables the 82C54 to respond to RD and WR signals. RD and
WHK are ignored otherwise.
RD 22 I READ: This input is low during CPU read operations.
WR 23 I WRITE: This input is low during CPU write operations.
Veo 24 Ve The +3V power supply pin. A 0.1pF capacitor between pins VCC and GND is recommended

for decoupling.
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8254: Read/Write Operations Summary

Ccs @ WR | A1 | A0
0 1 0 0 0 | Write into Counter 0
0 1 0 0 1 |Write into Counter 1
A1 A0 SELECTS 0 1 0 1 0 | Write into Counter 2
0 0 Counter 0 01 1 00| 1] 1 |WriteContol Word
0 1 Counter 1 0 0 1 0 0 JRead from Counter O
| 0 Counter 2 0 0 I 0 | | Read from Counter 1
! ! Control Word Register 0 0 I 1 0 JRead from Counter 2
0 0 1 1 1 | No-Operation (Three-State)
1 X X X X | No-Operation (Three-State)
0 1 1 X X | No-Operation (Three-State)
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8254 System Interface

! ADDRESS BUS (16) !
BA1| BAD
{ CONTROL BUS !
IIOR | lIOW

\ DATA BUS (8) !

A1 A0 CS D0 -D7 RD WR

82C54
COUNTER COUNTER COUNTER
0 1 2
L L i L ‘ » L4 ‘ L
OUTGATECLK OUTGATECLK OUTGATECLK

IR R
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Control Word Format

A1, A0=11:CS=0:RD=1:WR =0

D7 Dé D5 D4 D3 D2 D1 DO
SC1 SCO | RW1 | RWO M2 M1 MO BCD

SC - Select Counter M - Mode
sc1 sco M2 M1 MO
0 0 Select Counter 0 0 0 0 JModeO
0 1 Select Counter 1 0 0 1 Mode 1
1 0 Select Counter 2 bt 1 0 Mode 2
1 1 Read-Back Command (See Read Operations) X 1 1 Mode 3
RW - Read/Write 1 0 0 [ Mode 4
rRW1 IrRWO 1 0 1 [ Mode 5
0 0 | Counter Latch Command (See Read Operations) BCD - Binary Coded Decimal

0 1 Read/Write least significant byte only.

0 Binary Counter 16-hit
1 1 Read/Write least significant byte first, then most 1 Binary Coded Decimal (BCD) Counter (4 Decades)

significant byte. NOTE: Don't Care bits (X) should be 0 to insure compatibility with
future products.

1 0 | Read/Write most significant byte only.
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Possible Programming Sequence

A1 AD A1 AD
Control Word - Counter 0 1 1 Control Word - Counter 0 1 1
LSB of Count - Counter O 0 0 Control Word - Counter 1 1 1
MSB of Count - Counter 0 0 0 Control Word - Counter 2 1 1
Control Word - Counter 1 1 1 LSB of Count - Counter 2 1 0
LSB of Count - Counter 1 0 1 LSB of Count - Counter 1 0 1
MSB of Count - Counter 1 0 1 LSB of Count - Counter 0 0 0
Control Word - Counter 2 1 1 MSB of Count - Counter 0 0 0
LSB of Count - Counter 2 1 0 MSB of Count - Counter 1 0 1
MSB of Count - Counter 2 1 0 MSB of Count - Counter 2 1 0
A1 AD A1 AD
Control Word - Counter 2 1 1 Control Word - Counter 1 1 1
Control Word - Counter 1 1 1 Control Word - Counter 0 1 1
Control Word - Counter 0 1 1 LSB of Count - Counter 1 0 1
LSB of Count - Counter 2 1 0 Control Word - Counter 2 1 1
MSB of Count - Counter 2 1 0 LSB of Count - Counter 0 0 0
LSB of Count - Counter 1 0 1 MSB of Count - Counter 1 0 1
MSB of Count - Counter 1 0 1 LSB of Count - Counter 2 1 0
LSB of Count - Counter 0 0 0 MSB of Count - Counter O 0 0
MSB of Count - Counter 0 0 0 MSE of Count - Counter 2 1 0
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Write Operations

m  The programming procedure for the 82C54 is very flexible.
Only two conventions need to be remembered:

For Each Counter, the Control Word must be written
before the initial count I1s written.

The initial count must follow the count format specified
In the Control Word (least significant byte only, most
significant byte only, or least significant byte and then
most significant byte).
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Programming the 8254

MOV
MOV
ouT
MOV
MOV
OouT
MOV
MOV
OouT

DX, TCW

AL, 00110110B
DX, AL

DX, TCW

AL, 01110110B
DX, AL

DX, TCW

AL, 10110110B
DX, AL

 Initialize value of Counter O

MOV
MOV
OouT
MOV
OouT

DX, COUNTERO
AL, CounterO_LSB
DX, AL

AL, CounterO_MSB
DX, AL

: Initialize value of Counter 1

MOV
MOV
OouT
MOV
OouT

DX, COUNTER1
AL, Counterl LSB
DX, AL

AL, Counterl MSB
DX, AL

: Initialize value of Counter 2

MOV
MOV
OouT
MOV
OouT

DX, COUNTER2
AL, Counter2_LSB
DX, AL

AL, Counter2_MSB
DX, AL

CENA433 - King Saud University

; Control Word of CounterQO: LSB then MSB, Mode 3, Binary

; Control Word of Counterl: LSB then MSB, Mode 3, Binary

; Control Word of Counter2: LSB then MSB, Mode 3, Binary

:LSB of Counter O

:MSB of Counter O

:LSB of Counter 1

:MSB of Counter 1

:LSB of Counter 2

:MSB of Counter 2
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Counter Internal Block Diagram

INTERNAL BUS

CONTROL
WORD
REGISTER

STATUS
REGISTER

CONTROL je
LOGIC

CLKn OUTn
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8254: Read Operation

m There are three possible methods for reading a counter:
A Simple Read Operation.
The Counter Latch Command.
The Read-Back Command.
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8254: Counter Latch Command

m This Counter Latch Command is written to the Control Word
Register, which is selected when A1 A0 = 11.

m The SC1 and SCO bhits select one of the three counters.
m D5 D4 =00 designates Counter Latch Command.

m The selected counter's output latch (OL) latches the count at the
time Counter Latch Command is received.

m  The count is held in the OL until it is read by the CPU (or until the
counter is reprogrammed).

m The count is then unlatched automatically and the OL returns to
"following" the counting element (CE).

m If the counter is latched, and then latched again before the count is
read, the second Counter Latch Command is ignored.
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8254: Counter Latch Command

A1,A0=11;CS=0;RD=1WR=0

D7

SC1

D6
SCO

D5
0

D4
0

D3
X

D2
X

D1

DO

SC1, SCO - specify counter to be latched

sC1 SCO COUNTER
0 0 0
0 1 1
1 0 2

1

Read-Back Command

D5, D4 - 00 designates Counter Latch Command, X - Don't Care.
NOTE: Don't Care bits (X) should be 0 to insure compatibility with

CENA433 - King Saud University

future products.
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8254: Counter Latch Command

; Latching Counter O
MOV DX, TIMER_PORTS3
MOV AL, 00000000B
OouT DX, AL

; Reading Counter 0
MOV DX, TIMER_PORTO
IN AL, DX

- Count Latched for Counter O

CENA433 - King Saud University 14
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8254: Read-Back Command

m The Read-Back Command allows the user to check the count
value, programmed mode, and current states of the OUT pin and
NULL Count flag of the selected counter(s).

m The Read-Back Command is written into the Control Word
Register.

m  The Read-Back Command may be used to latch multiple counter
output latches(s) by setting COUNT/ bit D5 = 0 and selecting the
desired counters.

m A single Read-Back Command is equivalent to several Count
Latch Commands.

m Each Counter's latched count is held in the OL until it is read by
CPU (or the counter is reprogrammed).

m The counter is automatically unlatched when read, but other
counters remain latched until they are read.
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8254: Read-Back Command

m |f multiple Read-Back Command are issued to the same counter
without reading the count, all but the first are ignored; i.e., the count
which will be read is the count at the time the first Read-Back
Command was issued.

m The Read-Back Command may also be used to latch status
iInformation of selected counter(s) by setting STATUS/ bit D4 = 0.

m Status must be latched to be read: status of a counter is accessed
by a read from that counter.

m If multiple status latch operations of the counter(s) are performed
without reading the status, all but the first are ignored.

m |f both count and status of a counter are latched, the first read
operation of that counter will return latched status. The next one or
two reads return latched count.
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8254: Read-Back Command

A0,A1=11;CS=0;RD=1,WR =0

D7 | D6 D5 D4 D3 D2 D1 Do
1 1 COUNT | STATUS JCNTZ2JCNT1JCNTO] O
D5 0 = Latch count of selected Counter (s)
D4: 0 = Latch status of selected Counter(s)
D3: 1 = Select Counter 2
D2: 1 = Select Counter 1
D1: 1 = Select Counter 0
DO: Reserved for future expansion; Must be 0
Read-Back Command Example:
COMMANDS
D7 D6 | D5 D4 | D3 D2 | D1 DO DESCRIPTION RESULT
1 1 0 0 0 0 0 Read-Back Count and Status of Counter 0 | Count and Status Latched for Counter 0
1 1 1 0 0 1 0 Read-Back Status of Counter 1 Status Latched for Counter 1
1 | I 0 I 1 0 | Read-Back Status of Counters 2, 1 Status Latched for Counter 2,
But Mot Counter 1
1 | 0 1 I 0 0 Read-Back Count of Counter 2 Count Latched for Counter 2
1 | 0 0 0 1 0 | Read-Back Count and Status of Counter 1 | Count Latched for Counter 1,
But Not Status
1 I 0 0 0 0 | Read-Back Status of Counter 1 Command Ignored, Status Already
Latched for Counter 1

CENA433 - King Saud University
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8254: Read-Back Command

; Count and Status Latched for Counter O
MOV DX, TIMER_PORT3
MOV AL, 11000010B ; Count Latched for Counter O
OouUT DX, AL
; Reading the Latched Status for Counter O
MOV DX, TIMER_PORTO
IN AL, DX ; Reading Status
MOV  AH, AL
; Reading the Latched Count for Counter O

IN AL, DX ; Reading LSB of Counter O
MOV  BL,AL
IN AL, DX ; Reading MSB of Counter O

MOV  BH, AL
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8254: Status Byte

D7 D6 D5 | D4 | D3 | D2 § D1 | DO
QUTPUT NULL RW1|RWOl M2 | M1 § MO | BCD
COUNT
O7: 1 =Cutpinis 1
0 =0utpinis0
DGE: 1 =Null count
0 =Count available for reading

D5 - DO = Counter programmed mode (See Control Word Formats)

CENA433 - King Saud University

THIS ACTION: CAUSES:

A. Write to the control word register:(1) .. ... ... __ Null Count =1
B. Write to the count register (CR):(2) . ... ... ... Null Count =1
C. New count is loaded into CE(CR-CE). ... ... . Null Count=10

(1) Only the counter specified by the control word will have its null
count set to 1. Null count bits of other counters are unaffected.

(2) If the counter is programmed for two-byte counts (least signifi-
cant byte then most significant byte) null count goes to 1 when
the second byte is written.
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Modes of Operation

Mode O: Interrupt on Terminal Count
Mode 1. Hardware Retriggerable One-Shot
Mode 2: Rate Generator

Mode 3. Square Wave Mode

Mode 4. Software Triggered Mode

Mode 5: Hardware Triggered Mode
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Mode O: Interrupt on Terminal Count

CW=10 LSB=4
w LM

CLK

GATE

5 o : : :
ouT | o - )x ‘

I T I AR 0 I I I B 2

CW=10 LSB=3

L

CW=10 LSB=3 LSB=2

InInINENPs iz lil2 1500 15
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« At therising edge of WR/ (Control Word), OUT = low.

« At the first falling edge of CLK after the rising edge
of WR/ (LSB), CR=>CE.

* GATE is level sensitive.
* GATE is sampled at the rising edge of CLK.

+ Decrement the counter at the falling edge, if the
sample of GATE is high. Otherwise, freeze.
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Mode 1: Hardware Retriggerable One-Shot

CW=12 LSB=3

Cw=12 LSEB=3

GATE

DL.IT.-- )

InInInIn]nTg

CW=‘I? LsB=2
wr [\

CLK

LsB=4
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» At therising edge of WR/ (Control Word), OUT = high.
« At the first falling edge of CLK after the rising edge of

GATE, CR->CE.

« At the first falling edge of CLK after the rising edge of

GATE, reinitialize CE with the last value written to CR.
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Mode 2: Rate Generator

CW=14 LSB=3

CLK

GATE

—_ \: e iii ais U
ouT :____Jf j \__J \__Jr-
InInInn]z ]2

w UM

CLK

GATE Z

\

ouT

ININININéIEIEISIEI?IH
(-

GATE

ouT ’ }/
InInnInFa
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Freeze

» At therising edge of WR/ (Control Word), OUT = high.
« At the first falling edge of CLK after the rising edge of

WR/ (LSB), CR>CE.

« When counter reaches to value 1, it is reloaded with

the value of CR at the next falling edge of CLK.

* GATE is sampled at the rising edge of CLK.

» Decrement the counter at the falling edge, if the

sample of GATE is high. Otherwise, freeze.

« At the first falling edge of CLK after the rising edge of

the GATE, reinitialize CE.
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Mode 3: Square Wave Mode

Cw=16 LSB=4 Cw=16 LSB=5

an _r

|
OgoOgOgOgOFOROOROYO
I”I”I”I”I5|4I2I5I2I5I4Izlslzl

« At therising edge of WR/ (Control Word), OUT = high.

« At the first falling edge of CLK after the rising edge of
WR/ (LSB), CR>CE.

GATE « GATE is sampled at the rising edge of CLK.

« At the first falling edge of CLK after the rising edge of

ouT :’ j / i the GATE, reinitialize CE.
InInEnINTElz 1s 202 1205 02 0 2
—

Freeze
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Mode 4: Software Triggered Mode

Cw=18 LsSB=3

[

mm
mm
|
T
mm
—
mm
om

CW=18 LsSB=3

CW=18 LsSB=3

R Y T Sy W

CLK

GATE

ouT

InInInInlslzlelz2 ]

ao
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InInInNINTSTISISI2I 1015
%/_J
Freeze

» At therising edge of WR/ (Control Word), OUT = high.
« At the first falling edge of CLK after the rising edge of

WR/ (LSB), CR>CE.

* GATE is level sensitive.
* GATE is sampled at the rising edge of CLK.

+ Decrement the counter at the falling edge, if the

sample of GATE is high. Otherwise, freeze.

* When counter reaches to zero, it wraps around to the

highest value.
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Mode 5: Hardware Triggered Mode

CW=1A LSB=3 CW=1A LSB=3
LB | w T
GATE..... Illll. EElEEEEEEEE - GATE'............ s mla e
l--f #
0O yg0 g0 FFJO
INININININT s 2 7 loleel INININININEN ST oS00 15

CW=1A LSB =3 LSE=5
wr M

CLK « At the first falling edge of CLK after the rising edge of
GATE, CR->CE.

+ At therising edge of WR/ (Control Word), OUT = high.

GATE A . At the first falling edge of CLK after the rising edge of
‘ GATE, reinitialize CE with the last value written to CR.
our - When counter reaches to zero, it wraps around to the

highest value.
0 g0 g0 g 0gFFgFFL 0 g0
InInINInINt a2l bolrrlrel s sl
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Gate Pin Operations Summary

SIGNAL
STATUS LOW OR
MODES | GOING LOW RISING HIGH
0 Disables Counting - Enables Counting
1 - 1) Initiates -
Counting
2) Resets output
after next clock
2 1) Disables Initiates Counting | Enables Counting
counting
2) Sets output im-
mediately high
3 1) Disables Initiates Counting | Enables Counting
counting
2) Sets output im-
mediately high
4 1) Disables - Enables Counting
Counting
5 - Initiates Counting -

CENA433 - King Saud University
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Minimum and Minimum Initial Counts

MODE MIN COUNT MAX COUNT
0 1 0
1 1 0
2 2 0
3 2 0
4 1 0
2 1 0

NOTE: 0is equivalent to 218 for binary counting and 104 for BCD

CENA433 - King Saud University

counting.
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Example 1

CLOCK b Vo
100 KHz Square Wave:
DO 8 Uz 1ok 2> Mode 3
B;_ s B? fOut=fin/n
D3 5 D2 CLKO b12-¢ n = 8000 KHz/100 KHz = 80d
D4 3
D5 g gg ouTo |19 100 KHz square wave
Be 2 D6 CLKT 015 | L1
o _ 2 |=s ouUT1 |18 200 KHz continuous pulses
Al 2O s WR  ClK2 b L L1
A1 20 7
Al OLTe = 200 KHz non-square wave:
el 1&5 > Mode 2
U1 8254 fOut=fin/n
S = DY J}g n = 8000 KHz/200 KHz = 40d
Y R 12 02 O—-/.—
A4 |18 03 pif
- — S %
e : 6 96 i Al | A0 | Address Port
O+
A5 ——|8 08 pl&- 0 0 700H Counter 0
A0 11 | :5130
e E— 0 1 701H Counter 1
S 16L8
A12 1 0 702H Counter 2
A13
j\\}g 1 1 703H Control Word
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Example 1

;A procedure that programs the 8254 timer
TIME PROC NEAR USES AX DX

MOV DX, 703H ; Control register

MOV AL, 00010110B ; Program counter O: Mode 3, LSB only

OUT DX, AL

MOV AL, 01010100B ; Program counter 1: Mode 2, LSB only

OUT DX, AL

MOV DX, 700H ; Counter O

MOV AL, 80 ; Load initial count 80d into counter O
; LS byte of initial count

OUT DX, AL

MOV DX, 701H ; Counter 1

MOV AL, 40 ; Load initial count 40d into counter 1

OUT DX, AL

MOV AL, O ;Then MS byte of initial count

OUT DX, AL

RET

TIME ENDP

CENA433 - King Saud University 30
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Example 2: DC Motor Speed and Direction Control-Hardware

12V

UdA % udc
Q1 Q3 —/\/\/—BOQ—S—
7406 | 7406
[+ ]
*open-collector inverters G
=]
»
(8 MHz) VCC U4B U4D
>—{>0——4 Q2 Q4 >—80Qio
E U2 10K 7406 7406
7120 =
D1
8 1p2 CLKO4—2 _L
51 p3 co 1 4 usa =
4 10 3 5 -
4 84 ouTo J ; a
S 1 D5
— D6 CLK14—12 —ldoK
D7 a1 H3 ) ¢
g OUT1 K ¢ a8
— 53 RD. % 74ALS112
10w WR CLK2
o A0 G2 S 5
Al ouT2
21 cs
" 8254
11 o1 p
Sl 2P 7§
]38 03 Pig
=14 048
15 05 P37
116 06 P13
17 o7 pi3
8 08 pl2—
7 19
1o
16L8
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Example 2: DC Motor Speed and Direction Control - Timing
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Example 2: DC Motor Speed and Direction Control-Software

;AH determines the speed and direction of the motor where AH is between 00H and FFH.

CNTR
CNTO
CNT1
COUNT
SPEED

SPEED

CENA433 - King Saud University 33

EQU 703H ; PIT Control Word
EQU 700H

EQU 701H

EQU 30720

PROC NEAR USES BX DX AX

MOV BL,AH ;calculate count corresponding to AH: AH has speed control byte (0>128->255)
MOV AX,120

MUL BL ; Multiply AH (speed input) by 120

MOV BX,AX ; result in AX, save in BX (BX has AH x 120)

MOV AX,COUNT

SUB AX,BX

MOV BX,AX ; Subtract from 30720, Now BX has 30720 — AH x 120 = waiting count

MOV DX,CNTR

MOV AL,00110100B ; program control word

OUT DX,AL ; for counter 0: Binary, Mode 2, 2 bytes R/W

MOV AL,01110100B ; same for counter 1

OUT DX,AL ; but do not start it yet by loading COUNT- do this after waiting time
MOV DX,CNT1 ; program counter 1 to generate the clear (#CLR) signal for Q (free-running)
MOV AX,COUNT ;

OUT DX,AL ; LS byte of 30720 first

MOV AL,AH

OUT DX,AL ; then MS byte

.REPEAT ; wait for counter 1 count to reach Waiting Count in BX

IN AL,DX ; Read LS byte of counter 1 (goes as AL)

XCHG AL,AH ; Putitin AH

IN AL,DX ; Read MS byte of counter 1 (goes as AL)

XCHG AL,AH ; swap AL and AH to put things back to order
UNTIL BX == AX
MOV DX,CNTO
MOV AX,COUNT

; program counter 0

; to generate a set (#PS) for Q (free-running) after that waiting

; delay by Counter 1. Note you also load COUNT as with Counter 1
OUT DX,AL ; Actual outputting LS byte then MS byte
MOV AL,AH

OUT DX,AL

RET

ENDP
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Example 2: DC Motor Speed and Direction Control - Timing

je——30,720 —{

= U 1 I i
J | I |

o dl

j-15,360 | @

—1{3072 f=— ®

= U | U LD

je—— 27.658 —| ©
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Example 3: Mode O

CLKOTUNLHUWUWLWUWU
CW=10

(==
==
@ 2]
i
(¥4
—
p—
o
=
—
o )

A A AR
LSB=2H

GATE(

ouT0......

CLKO v
CW=10

—

| )

GATE0

OUT0......

5| 4] TE
CE is loaded CE is reloaded

with the value with the value
of CR=5 of CR=4
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2] [2] [2] [ [d]
H_/

Disable
Counting

35

E
CE is reloaded

with the value
of CR=2

[o]
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Example 4: Mode 1
VRS 20 ' ' S 2 0 ' O S I I
CW=12H LSB=5H 1.SB=2H [.SB=3H
we LS L LI Ll
GATED | I T |
ouT0
} b
N N OOOO0H0O000HO00000O0
I TR A R R T R R s
CW=12H LSB=5H 1.SB=2H [.SB=3H
WR/_'LJV_J L
GATED L] 11 1 ij
OUT0
0 1 5 1 Y Y 1 Y 5 5 R Y R PY U
CEis Ioat[led with CE isToaded with CE is ILaded with
the value of CR =5 the value of CR = 2 the value of CR =3
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Example 5: Mode 2

AR ARARANANRNRNRANRNRN
CW=14H LSB=4H LSB=2H
WR/_L.R-LJ L]
GATE( L
ouT
NNOOOOOoOOOoOOdooooamoo
A N N Wl E i S S A S W e W !
CW=IH LSB=4H LSB=2H
ww‘uguy L]
-
N 8 [ [al ol [ el B Gl (&) [o) [ ol [ o L
CE isT loaded M C%ij‘ﬁfi'ﬁg CE'is loaded  CE is loaded with the
with the value with the value  new value of CR =2
of CR=4 of CR=4
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Example 6: Mode 3

I e S e e S e A N el e W]
CW=16H LSB=6H LSB=31
WR/_LT_J |
GATE) L 1
-
| |
NNOOUoDdoodoooodddnu

O N e e B e A e e W e N e W B W W
CW=16H LSB=6H LSB=3H

WR/_LT_(JJ L]

o

ouT0

\
SRRV IR
Eﬂﬂ@/ﬂﬂ@@ﬂﬂﬂlﬂﬂ@@
'|Id -Di;:\'ldd\ﬂ_}

with the value asynchronous'y Counting with the value
of CR=6 of CR=6

CE is loaded with
the new value of
CR=2
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CLK(ﬂLIWLhUN

CW=

==
r‘
wn
&
11
(S

[ |

nle 7: Mode 4

2 S e N N N

LsB-2H

EAREES

GATE(

ouTo. ;...

CLK

CW::
wr L

—

[72)

=
11

|_|:

GATE(

OUT0......

5

n

CE is loaded
with the value

of CR=5
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CE is reloaded
with the value

i

TE 2] [2
H_/

Disable

Counting

of CR=4

39

FF

E
y
CE is reloaded
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Example 8: Mode 5
W30 S 2
CW=2H LSB=3H LSB=2H LSB=3H
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Example 9

A 22.1184 MHz crystal is connected to a clock generator (8284A). The PCLK
output of the 8284A is connected to the CLKO input of 8254. You need to
generate 14400 x 64 Hz square wave clock output using the counter O of the
8254. Write the instructions to initialize the 8254.

Solution: 8254
CO LSB = (22.1184x106 /6) / (14400x64) ) CLKOQ—PCLK
> CO_LSB=4 IO | oy e — 14400 64 Hz
10W/ |ww/
; 8254 initialization BA)_| A0 E;Etlg—;z
MOV DX, TCW BAL | Al OUTI—X
MOV AL, 00010110B ; Control Word $54CY/
ouT DX, AL Ly CLK2
; Gate2———X
MOV DX, COUNTERO ovn X
MOV AL, 4H -LSB
ouT DX, AL
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Examples
; Example 10: Initialize value of Counter 0 to 20,4
MOV DX, COUNTERO
MOV AL, 20 ;LSB
ouT DX, AL

; Example 11: Initialize value of Counter 0 to 256

MOV DX, COUNTERO
MOV AL, 0 ;LSB
ouT DX, AL

; Example 12: Initialize value of Counter 0 to 1000,

MOV DX, COUNTERO

MOV AX, 1000

ouT DX, AL 'LSB
MOV AL, AH

ouT DX, AL :MSB
; Example 13: Initialize value of Counter 0 to 03E8H
MOV DX, COUNTERO

MOV AL, OE8H

ouT DX, AL :LSB
MOV AL, O3H

ouT DX, AL :MSB
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" J
Solution of Example 15
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