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FUNCTIONAL DESCRIPTION

Genersl )

The 6253 15 a programmabdle intervai tumer/counter
specthically designed for use wih tha Intei™ MiCro-
computer sysiems Iy function 3 1hat of a general

purpose, muit-timing slament lhat can be treated 85 an

array of /0 ports in tha sysiam sofiware.

1he 8253 soives one of the most common probiems in any
mcrocomputer system, the generahion of accurate time
aelays undersoftware control Instead of setlingup iming
i00ps in systems soliware the programmer conhigures the
8263 1o match his requirements. iwhalizes one of the
counters of the 8253 with the gesired quantily, then upan
command the 8253 will count out the gelay and interrupt
tho CPU when it has completed ils 1asks 111s easy to see
ihat the softwate overnead 1s minimal and that multipie
delays can easily be maintained by ass:gnment of prigrety
levels.

Other counter/imer funclions that areé non-delay in
nature but 8iso common to mosi microcomputess can be
implemented with the B253
¢ Programmable Rate Generator
Event Counter
Binary Rate Maluplier
Real Time Clock
Digital One-5hot .
Complex Motor Controller

Data Bus Buffer

This 3-state, bi-directional, 8-bit bufter is usad 1o interface
the 8253 1o the system data bus. Data is transmitted or
received by the buffer upon execution ot iNputor QUTput
CPU instructions. Tha Data Bus Buffer has three basic
tunctions.

1. Programiming the MODES of the 8253.

2. Loading the count registers. ’

3. Readng the count values. -

Read/Write Logic

The Read/ Wnte Logic accepts inputs from the system bus
snd in turn genarates control signais for overall device
operation. It is enabled or cisabled by CS sa that no
operation can occur 1o change the function unless tho
device has been selectad by Lhe system logtC.

AD (Read)

A “low" on this input informs the 8253 that the CPU is

inputting data in the form ol a counters vaiue

WR (Write)

A “Jow” on this input informs the 8251 that the CPU is
outputling data in the lorm of mode information or loading
cournters.

AOD, Af

Thesa inputs are normally connected to the address bus.
Their function is to select one of the thiee counters to be
operated on and to address the control word register for
mode seiechion,

€3 (Chip Select)

A “low” on thus input enables the 8253 No reading of
wrnling will oCCur uniess 1he device 18 salected. The CS
input has no etlect upon Ihe actual operalion of the
counters -
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Figure 1. Block Diagram  Showing Data Bus Bulfer and
Read/Write Logic Functions
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8253/8253.5 .

OPERATIONAL DESCRIPTION

General

The complete funchional defimtion of the 8253 s
programmed by the systems software. A set of control
»3tds must be sent out by the CPU to miialize sach
counter ol the 8253 with the gesired MODE and quantuy
ntormation. These control words program the MODE,
Loading sequencd and selection of bwnary or BCD
counting.

Once programmed, the 825315 ready to perform whatever
tmeng tasks it s assigned lo accomphish.

The actual counting operation of each counier s
completely independeni and additional logic 18 provided
on-chip S0 thal the usual problems associated with
etficiont monionng and management of external,
asynchronous evenls or rates 1o the microcomputer
system have been eliminated.

Programming the 8253 -

Alt ofthe MODES for each counter are programmed by the
systems sofiware by simple {/0 operations.

€ach counter of the 8253 15 individually programmed by
wnting a control word into the Controt Word Regrster
(AQ, Al = 11}

Control f.toqa Format - -

Dy Dg Dg Dg Dy D3 Dy Do
[ sc1 | sco [ L1 [RLo w2 w1 | Mo | sco |

Definition of Control
" $C = Select ooci!...

s sCo
0 0 Salect Counter 0
Q 1 Select Counter 1
| Q Select Counter 2
1 ] Hlegat
RL ~ Read/Load;
L1 RLO
0 0 Counter Latching operation {see

READAYRITE Procedure Section}
0 Reed/Load most ugmiticant byte ondy.

Read/Load ieast significant byte only.

L
0 1
1 1 Read/Load leawt tgnificant bytas fast,

then most ugmiticant byte,

f

M — MODE:
M2 MY MO
0 4] D Mode O
0 0 | Mode 1
X 1 0 | Mode 2
X ] 1 Mode ]
) 0 4] Mode 4
1 0 1 Mode 5
BCD:
[3; Bwmnary Counter 16-bits
1 Binary Coded Decimal [BCD) Counte
{4 Decades) '

Counter Loading

The count register is not Ioaded until the count value 1s
written (one or {wo bytes, depending on the mode
selected by the RL bris), fotlowed by a rising edge ang &
falling edge of the ciock Any read of the counler priorio
that falling clock edge may yie!d Invalid data

MODE Dafinltion

MODE 0: Interrupt on Terminal Count. The outpul will
be inttially low alter the mode set cperalion. After the
counl i3 lcaded into the selected count register, tha out-
put will remain low and the countar will count, Whan ter-
minal count is reached the outpul will go high and re-
maln high unt:l the selected counlt register ts reloaded
with the mode of a new count 1s loaded. The counter
-continues to decrement alter terminal coun! has been
reached, ’

Rewriting a counter register during counting rosuylts in
the tollowing:

(1) Write ist byte stops the current counting.
(2) Write 2nd byte sfarts the new count.

MODE t: Programmable One-Shol, The oulput will go
low on tha count loNowing the rnising edge of the gats in:
pul.

The oulput wil go high on the terminaf count. If & new
coun! value i3 10aded while the outlpul 18 low 1§ will not
atfect the duration of the one-shot pulse until the suc.
ceeding thgQer The current count can be read al any
time without aflecting tne 0ne-shot puise.

The cne-shal is retriggerable, hence the culput will re-
main low tor the full count afier any nsing euge of the
gate input.
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8253/8253-5

#00E 0: interrupt on Terminal Count
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MODE 2: Rate Generator
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Figure 5. 8253 Timing Diagrams
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8253/8253-5

Resd Operations

n most counterappiicationsatbecomes necessary Lo 1ead
the value of the count in progress and make a
computational decis:on based on this quantity Event
counters are probably the most common apphcabion that
vees this tunchan The B253 containg iogic that will aliow
ihe programmer 10 eas:ly read the contents of any of the
three Counters withou! disturbing the actual ¢ount an

MOgIess

.470..0 arg twQ methods that the programmer can use lo
read the value ol the counters The hirst method invoives
the use of simple 11O read operations o! the selected
counter By controiling the A0 A1 inputs to the B253 the
programmer can select the counterto be read (remember
that nO read operalon of the mode register s allowed A,
A1-11} The only requirement with thus method s that in
orger to assure astable countreading the actual operation
“of the selected counler must be inhibled esther by
controlling the Gate input or by external log:c that inhubits
the clock input The contents 0! the counter selected will
be avadable as follows :

twst /0 Read contains the least signthcant byle (LSB).

second I/O Read contains the most signiticant byte
(M58). ) -

Due to tHe internal ,:ua_o of the 8253 o 15 absolutely
necessary tocomplete the entre reading procedure 1ftwo
byles are programmed to be read then twe byles must be
read belore any loading WR command can be sent 1o the
same counter . .

Read Operation Chatt

Al AQ RD

0 .0 0 Read Counter No. 0
0 i 0 Read Counter No. §
H] 0 0 Readt Counter No. 2
1 1 o Ittegal

Reading While Counting

In orger for the programmer to read the conlents of any
counter wathou! effecting or distuibang the counling
opetdtion the 8253 has special internat 10gic that can be
accessed using simple WR commands 1o the MODE
regisier Basically when the programmier wishes 10 read
the contents of a sc'ected counter onthetly heloadsine
MODE register w1t & special code swhich lalches the
present cournt value ni0o a storage reqgister 5o that its
contems contain an accurate  stabie quantly The
programmes then issues a normat read command (o tho
selected counter and the contents ol 1he 1atcheg register s
avaiable

MODE Register for Latching Count
AO, Al = 11

D7 (0] D5 ) Da | D3 02! D1 DO
S5Ct SCo 0 0 X X X X

SC1.SCO — specily counter 10 be laiched
D5.04 —~ 00 designates counter latching operation
X - don't care

The sama timitation appites 1o this mode of reading the
counter as the previous mathod. That is, it is mandatory
o complete the entire read operation as programmed.
This command has no effect on the counter's mode.

IMH2

€L

* 1.5MH;

9085

I's
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Figure 8. MCS-85™ Clock Interlace®




