fined' as a device that measures the time
interval between two actions, or a timer
that switches electrical circuits on or off
for the duration of a preset time interval.
Figure 1 shows both the pinout of the
8253 1C and how it can be interfaced with
an 8080A/8085-based microcomputer

Note: X = don't care (logic 0 or logic 1)

003, with the aid of address-bus signals
A0, Al and A15 (see Fig. 1 and Table 1).
Note in Table 1 that the RD and WR
control inputs determine whether you are
loading or reading a specific register. It is

not possible to read the contents of the
control register.

Table 2 summarizes the coding for the
8-bit control register within the 8253 IC.
Bits D7 and D6 determine the selection
of the interval timer; bits D5 and D4

1. Graf, R. F., Modern Dictionary of Electronics,
Howard W. Sams & Co., Indianapolis, IN
(1972).

2. Larsen, D. G., Rony, P. R., and Titus, J. A., The
Bugbook® VI. 8080A Microcomputer Pro-
gramming and Interfacing, E&L Instruments,
Inc., Derby, CT 06418 (1977).

3. Intel Data Catalog, 1977, Intel Corp., 3065
Bowers Ave., Santa Clara, CA 95051 (1977).
Available for $2.50.

;I'AIBLE 2 t(rig_h!)—CODING FOR THE 8-BIT con-
rol register in the 8253 IC. Bits Control Function
. D7 D6
register for the counter (see Table 2).
The 8253 IC contains three 16-bit coun- O 0% | Gontiolword ks forcalinipred
ters, each of which can be programmed i T
= X 0 1
lpdcpendcntly in any one of the six opera- Sontplwor B i il
tion modes. Counter inputs and outputs, 1 0 Control word is for counter #2
CLK, GATE and OUT, for the chosen coun- 1 1
ter are independent of the CLK, GATE and =
: = OUT of the remaining two counters on the D5 | D4
808 The 8253 programmable interface timer IC. h
In addition to the address bus. data bus 0 0 Latch both bytes of chosen counter for read operation
* 4 ‘
M. DEJONG, C. TITUS, J. TITUS, D. LARSEN and P. RONY and control-bus connections shown in 0 ignifi
Fig. 1 BPUS TE a6 ootiter 1 Load or read only most significant byte of chosen counter
! b ble interval timer. o -
THIS MONTH'S COfLUtl;fN IINIRloj;ég;:gs ;:—:;E TABLE 1—ADDRESSING THE 8253 programmable inf (()Tarc)connccted respectively to the ¢2 1 0 Load or read only least significant byte of chosen counter
e teciilics o e Intel ¢ o- TL) microcomputer clock output (typ- :
T R e ti‘mer, Thls ve‘rsatlle pontrol HipAIts ically 2 MEz) and to bit 0 of accnmulator 1 1 Load or read LS byte first, then MS byte of chosen counter
I/ Ol.ChiP can(bc ';JSEd fa wﬁdf';i“zgc(l)cf CS | RD | WR | A1 | AD COMMAND Memory address Ollltll:‘l)l.lt fport 000;. Any TTL-level clock D3 | D2 | D1
applications (such as a real-time k, with a frequency of less than 2 MHz can
event counting ﬂ;]d ‘PcrlodfoJuntlf‘g) llﬂ 0 1 0 0 0 Load counter #0 200 000 be used as input to CLKo, and any suitably 0 5 . MuhiE g Tanss o
addition to replacing software-imple- 200 001 debounced switch or source of strob
to ; 1 0 0 1 Load counter # e 0 0 1 Mode 1: i iable-wi v
mented‘ L e e'xample, 5 o ‘ o D6 i he UREH 15 Gonten] the tlaron o ode 1: Retriggerable variable-width one-shot
t?-s?] timers }ffivi_becnlusTdc;}l a m;li\_"g})tili 0 1 0 1 0 Load counter #2 GATE0. Counter output, OUTo, can be X 1 0 Mode 2: Programmable rate generator
| of diverse applications, including a di 2 200 003 connected to an oscilloscope to observe
| L e dma.l.oggmg i 5 ” 0 ] 1 Load control register each of the six timer operation modes, X 1 1 Mode 3: Programmable squarewave generator
| that uses s?,\feral phototranmst.ors‘to mea- 0 0 1 0 0 Read counter #0 200 000 In a futqre column, we will discuss a 1 0 0 Mode 4: Delayed strobe (software triggered strobe)
| sure velocities and accelerations, and a 200 001 demonstration program for the 8253 in-
| s Gt n.onpenodlc wave- nE= b ] 0 P Read counter #1 terval timer that shows the loading, latch- 1 0 1 Mode 5: Triggered strobe (hardware triggered strobe)
i forms for subsequent display on an oscil- ; 5 1 1 0 Read counter #2 200 002 ing and reading of counter 0 as well as the Do
| {osiape. _ ; ) - various output modes. Other reference
E The 8253] isa 24l-pm IdC that rlequltrhﬂs a 0 0 1 1 1 No operation (three-state) = material*® contains additional descrip- 0 Count down in binary
| single 5-volt supply and contains three ; - 5 = tions of the 8253 IC.
' independent 16-bit interval timers, each 1 X X X X Disable chip (three-state) L Gount down in binary coded decimal {BCD)
hich can be operated in six different i - =
?rfo\;eslc An intervil timer has been de- 0 1 1 X X No operation (three-state) REFERENCES Note: X = don't care (logic 0 orlogic 1)
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+5V GND determine the nature of the rea(?/writc 4. Osborne, A., An Introduction to Microcomput- 10 IEsrm ™ Ar AT
|24 \12 operation of the chosen timer; bits D3, ers. Volume Il. Some Real Products, Osborne *' U l Crll'ﬂ E ‘:uc
b ok 2 D2 and D1 select the mode of operation and Associates, Box 2036, Berkeley, CA e
o7 107 e and bit DD deter- 94702 (1976).
06 5|06 GATE 218 of the chosen timer; and bit . eter
05 o{os STl mines wht;t_hcr the ctlllzilcdrez?rlrxlz{t%(Boc\g) n Don't miss a single issue.
g,; : gg o2 bm;irgyutr)g l'lngrsi hC: I:?]ock i forl ) Subscribe NOW. Your future may depend on
: it. Every issue jam- i i :
He 32 15 typical 8253 counter. The microcomputer y issue jam-packed with articles on:
0 D1 i m loads the 16-bit down-counter as two O Fundamentals of Computers
nob——Hno GATE1[— : byte and a LO byte) o Software Programs & Games
1 successive bytes (a HI byte and a y O Languages & Systems Designs
8080/8085 74104 OuT 1= via the bidirectional data bus, DO through 0 Exciting New Products
o D 21 D7. If the gate line, GATE, is active, nega- C ting for H d Busi icati
Al 20] 9 Sy tive-edge transitions at input CLK decre- omputing for Home and Business Applications.
AD 13470 GLET 1 . ment the counter. When the counfer r- SET
e ; 2|e GATE 0}—=—FROM BIT 0 OF DUTPUT PORT 000 reaches zero, output pin OUT pecomcs 5 R s PvleVas(f emg_r_my sub_scnptmn Iwo ]nterlacg Age for:
TTETW Biwr out o %—T0 0SCILLOSCOPE active, its actual behavior depending upori - %: year ;JMS 1 4322 : . 00
med into the contro! 0 Canada/Mexico $16.00 : o
FIG. 1 the made (program O International $24.00 Surface Mail
; 2 THREE-STATE [ International $50.00 Airmall .
system using memory-mapped 1/0O. BIDIRECTIONAL Make Check or Money Order (U.S. Funds drawn on U.S. Bank) payable to:
The 8253 IC contains four internal DATA BUS INTERFACE AGE MAGAZINE P.0. Box 1234, Dept. RE9, Cerritos, CA 90701
7 registers—three interval timers and a Charge my: (J Visa Card (] Master Charge [ American Express
O control register—that are decoded as Card No. Expiration Date o
g memory locations 200 000, through 200 T Signature i
& DATA BUFFER G: HiRBER . i L
= Dr. Dedong is head of the Department of Mathe- BATE{GR e ame (prin =
8 matics/Physics at The School of the Ozarks. Mr. I {} @ Company Title g
o If)arseq' Defaéiméﬁérzfcgﬁsmn;:géﬁﬂg D;feﬂfv?ts;; ::> RRESETTABLE DO COURTER ———»ouT No matter what the project he’s working Address 1]
] epartmen \ ER : MER — : : 4
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