1. INTRODUCTION

THE RTX-$2C 8255/563 CARD IS A PROGRAMABLE INPUT/QUTPUT INTERFACE FOR
IBM PC/XT/AT OR COMPATIBLE COMPUTER. IT CONTAINS 241/0 LINE, 3 INDEPEN-
DENT 16 BIT COUNTER, EACH WITH A COUNT RATE OF UP TO 2MHz. ALL MODES
OF OPERATION ARE SOFTWARE PROGRAMABLE. .
THE BOARD'S BASE I/0 ADDRESS IS JUMPER SELECTABLE TO ONE OF EIGHT |/0
LOCATION. ALL EXTERNAL I/0 WITH THE RTX-62C IS DONE THROUGH A 37-PIN
FEMALE CONNECTOR THAT IS ACCESSIBLE THROUGH THE REAR PANEL OF THE
COMPUTER AFTER THE BOARD IS INSTALLED.

. INSTALLATION

(1) INTRODUCTION

THE RTX-$2C PLUGS INTO ANY EXPANSION SLOT, INCLUDING A SHORT SLOT,
OF AN IBM PC/XT/AT OR COMPATIBLE COMPUTER. IT MAY BE ADVANTAGEOQUS,
THEREFORE, TO CHOOSE AN AVAILABLE SHORT SLOT INSIDE THE COMPUTER.
THE BOARD'S 1/0 BASE 1S JUMPER SELECTABLE; PREVENTING POSSIBLE CON-
TENTION WITH OTHER DEVICES SIMPLY INVOLVES CHANGING THIS JUMPER. IF
THE BOARD ADDRESS IS UNJUMPERED OR INCORRECT, THE RTX-42C WILL NOT
OPERATE. A HEADER CONNECTOR PROVIDES FOR A VARIETY OF |/0 CONNEC-
TIONS TO BE MADE TO THE PROGRAMMABLE INTERVAL TIMER (PIT). EACH OF
THE COUNTER INPUT MAY BE JUMPERED TO EITHER INTERNAL CLOCK OR AN
EXTERNAL CLOCK INPUT. THE GATE INPUT OF EACH COUNTER MAY BE JUMPERED
TO AN EXTERNAL GATE SIGNAL ORTIED TO 5 VOLTS TO ALWAYS ENABLE THE
COUNTER. THE COUNTER QUTPUT MAY BE CASCADED TO ANGTHER COUNTER
INPUT TO GENERATE LONG TIME DELAYS.

ADDITIONALLY, THE PC'S RESET SIGNAL MAY BE JUMPERED TO THE /O CON-
NECTOR. BEFORE INSTALLING THE BOARD INSIDE THE COMPUTER, THE JUMPER:
SELECTIONS AND BOARD OPTIONS MUST 8E CHOSEN.

ALL CONNECTIONS TO EXTERNAL SIGNALS ARE MADE THROUGH 37-PIN, FEMALE
CONNECTOR, WHICH CAN BE ACCESSED THROUGH THE REAR OF THE COMPUTER
AFTER THE BOARD IS INSTALLED.




(il} JUMPER SETTINGS

BASE ADDRESS SELECTION {JP1): &H200 — &H207 &H300 — &H307
&H240 — &H247 &H340 - &H347
&H280 — &H287 &H380 — &H387
&H2C0 — &H2C7 &H3CO — &H3CY

TO SELECT THE BOARD'S BASE I/0 ADDRESS, THE JUMPER ON THE CONNEC-

TOR LABELED JPT MUST BE POSITIONED TG CORRESPOND TO THE ADDRESS
DESIRED. THE JUMPER SHOULD BE PLACED VERTICALLY ACROSS THE PAIR OF
HEADER PINS BELOW THE BASE ADDRESS SELECTED. THE BASE ADDRESSES
LABELED ABOVE CONNECTOR JP1 ARE HEXADECIMAL VALUES.

THE RTX-02C BASE ADDRESS 1S PRESET TO X''200". IF THE BASE ADDRESS 1S
CHANGED FROM THE PRESET VALUE, THE EXAMPLE SOFTWARE PROVIDED WITH
THE RTX-02C WILL NEED TO BE MODIFIED TO REFLECT THE NEW VALUE,

RTX-02C SYSTEM BOARD DEFAULT &H200 — &H207

&H200 — PORT A READ WRITE BUFFER
&H201 - PORT B READ WRITE BUFFER
&H202 ~ PORT C READ WRITE BUFFER
&H203 ~ 8255 CONTROL REGISTER

&HZ04 — COUNTER O READ WRITE BUFFER

&H20% — COUNTER 1 READ WRITE BUFFER

&H206 —~ COUNTER 2 READ WRITE BUFFER

&H207 — COUNTER CHIP 8253 CONTROL RIGISTER
CONFIGURING PIT, AND RESET GUTPUT — JP2
THE 8253 PROGRAMMABLE INTERVAL TIMER (PIT} CONTAINS THREE INDEPEN.-
DENT 16-BIT COUNTER/TIMERS. EACH COUNTER/TIMER HAS THREE 1/0 SIGNALS
ASSOCIATED WITH IT: A CLOCK, GATE, AND QUTPUT.

PCB/CLK CKOTx

EXCKx CKOTx/CKx
+ 5V RESET
EXGTx



THE x REFERS TO A COUNTER NUMBER. A CKOTx/CKx IS NOT INCLUDED IN THE
TC2 GROUP. A DESCRIPTION OF EACH OF THESE SIGNALS AND HOW THEY MAY
BE INTERFACED TO THE PIT DEVICE IS GIVEN BELOW,

( PCB / CLK )
THIS CAN OFFER FOR CKx CLOCK INPUT THAT IS DESIRED BY THE MOTHER BOARD

CLOCK (SLOT B20). FOR EXAMPLE AS FOLLOW:

PC/XT — CLK(4.77MHz) [ 2 = 2.385MHz
PC/AT — CLK{8.00MHz) / 2 = 4.000MHz
PC/AT — CLK {10.0MHz) / 2 = 5.000MHz

{ EXGTx )
THE EXTERNAL CLOCK SIGNAL IS CONNECTED TO AN INPUT PIN ON THE P1 37

PiN CONNECTOR, IS AVAILABLE ON THIS PIN OF THE HEADER. IT MAY BE JUMP
ERED TO A COUNTER CLOCK INPUT, INSTEAD OF THE PCB/CLK, BY PLACING THE
JUMPER HORIZONTALLY BETWEEN THE LABELS EXCKx AND CKx,

{ +5V )
HIGH VOLTAGE IS AVAILABLE ON THIS PIN OF THE HEADER FOR CONNECTION

TO THE GATE INPUT OF A COUNTER (GTx). IF IT IS DESIRED TO HAVE A COUNTER
ENABLED ALL THE TIME, PLACE THE JUMPER HORIZONTALLY BETWEEN THE PINS

LABELED +5V AND GTx.

( EXCKx )
THE EXTERNAL GATE SIGNAL CONNECTED TO AN INPUT PIN ON THE P1 CON-

NECTOR. IT MAY JUMPERED TO A COUNTER GATE INPUT, INSTEAD OF + 5V, BY
PLACING THE JUMPER HORIZONTALLY BETWEEN THE LABELS EXGTx AND GTx.

( CKOTx )
IF THIE HEADER JUMPER IS POSITIONED HORIZONTALLY BETWEEN THE LABELS

CKOTx AND OUTx, THE COUNTER CLOCK OUTPUT SIGNAL IS CONNECTED TO
P1 CONNECTOR.




{ CKOUTx / CKx )
TO CONNECT THE QUTPUT OF ONE COUNTER TO THE CLOCK INPUT OF THE NEXT
COUNTER, PLACE THE JUMPER HCRIZONTALLY BETWEEN THE LABELS
CKOUTx/CKx AND QUTx. THIS CAN BE DONE TGO CASCADE COUNTER FOR LONGER
TIME DELAYS. THERE IS NO POSITION FOR THIS OPTION IN THE TCZ GROUP,
{ RESET )
IF THE RESET SIGNAL {S SHORTED THAT OFFERED FOR EXTERNAL RESET.

3. BASICA DEMO PROGRAM

100 REM * RTX-02C 8255/53 TESTING PROGRAM *

110 SCREEN 0,0,0: WIDTH 80,25: KEY OFF: CLS

120 LOCATE 10,20: PRINT “RTX-02C 8255/53 TESTING ......

130 LOCATE 12,20: PRINT "*8255 PORT A,B,C OUTPUT SQUARE WAVE ...
140 LOCATE 14,20: PRINT ““8253 COUNTER 0 DIVEDE BY 2 ..

150 LOCATE 16,20: PRINT ** COUNTER 1 DIVIDE BY 50 ..

160 LOCATE 18,20: PRINT '* COUNTER 2 DIVIDE BY 100 ..

240 REM

250 REM * 8253 TESTER

253 REM

255 PORT = &H200

260 OUT PORT +7, &H36
270 OUT PORT +7, &H76

280 OUT PORT + 7, &HB6

290 QUT PORT +4, &H2: QUT PORT +4, &HO
300 OUT PORT +5, &H32: OUT PORT + 5, &HO
310 OUT PORT +6, &H64: OUT PORT + 6, &HO
313 REM

315 REM * 8255 TESTER

317 REM

320 PORT = &H200

330 OUT PORT + 3, &H80




340 A=0: GOSUB 500
345 FOR DELAY =0 TO 1000; NEXT DELAY

350 A=&HFF: GOSUB 500

400 GOTO 320

K00 FOR 1=0 TG 2
510 QUT PORT 41, A

h20 NEXT ]
530 RETURN

4. /0 CONNECTOR

P1 PIN ASSIGNMENTS

1 PAQ 20 PCO
2 PAT 21 PCO
3 PA2 22 PC2
4 PA3 | 23 PC3
5 PA4 24__PC4_
6 PAS 26 PCE
7 PAG 26 PC6
8  PAT 27 PCT
9 PBO 28 EXCKO
T 10 PBT 29 EXGTO
-~ 11 PB2 30 CKOTO
12 PB3 31 EXCK1
13 PB4 32 EXGT1
14 - PB5 33 CKOT1
15 PB6 34 EXCK2
16 PB7 35 EXGT2
17  RESET 36  CKOT2
18 +12V 37 +5V
19 GNG




PROGRAMMABLE INTERVAL TIMER

DESCRIPTION
THE NEC 4PD8253 CONTAINS THREE INDEPENDENT, PROGRAMMABLE, MULTI-MODAL
16-BIT COUNTER/TIMERS. IT IS DESIGNED AS A GENERAL PURPOSE DRVICE, FULLY

COMPATIBLE WITH THE 8080 FAMILY. THE PD8253 INTERFACES DIRECTLY TO THE
BUSSES OF THE PROCESSOR AS AN ARRAY OF /0 PORTS.

THE 4PD8253 CAN GENERATE ACCURATE TIME DELAYS UNDER THE CONTROL OF

SYSTEM SOFTWARE. THE THREE INDEPENDENT 16-BIT COUNTERS CAN BE CLOCK
ED ATRATES FROMDC TO 4 MHZ. THE SYSTEM SOFTWARE CONTROLS THE

LOADING AND STARTING OF THE COUNTERS TO PROVIDE ACCURATE MULTI-
PLE TIME DELAYS. THE COUNTER OUT PUT FLAGS THE PROCESSOR AT THE CO
MPLETION OF THE TIME-QUT CYCLES.

SYSTEM OVERHEAD IS GREATLY IMPROVED BY RELIEVING THE SOFTWARE FROM
THE MAINTENANCE OF TIMING LOOPS. SOME OTHER COMMON USES FOR THE
4PD8253 IN MICROPROCESSOR BASED SYSTEMS ARE:

¢ PROGRAMMARBLE BAUD RATE GENERATOR

e EVENT COUNTER

» BINARY RATE MULTIPLIER

¢ REAL TIME CLOCK

o DIGITAL ONE-SHOT

¢ COMPLEX MOTOR CONTROLLER

FEATURES

* THREE INDENDENT 16-BIT COUNTERS
o CLOCK RATE: DC TO 4 MHZ

o COUNT BINARY OR BCD

o SINGLE +5 VOLT SUPPLY, +10%

e 24 DUAL-IN-LINE PLASTIC PACKAGE



PIN CONFIGURATION

D7 1 24 ) vee
De ] 2 23 [ JWR
pg (] 3 22 [ ] RD
D414 21{]Cs
Da[]s 20 [ ] A1
D2} 6 pPD 19 (] ag
o7 8253 g[JcLk2
Dol ]8 17 LJOuUT 2
cLk oo 16 { ] GATE 2
uto[]10 15 CLK 1
GATE 0 ]11 14 ] GATE 1
GND T2 13 J OUT 1

PIN NAMES
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FUNCTIONAL
DESCRIPTION

DATA BUS BUFFER
THE 3-STATE, 8-BIT, BI-DIRECTIONAL DATA BUS BUFFER INTERFACES THE 4PD8253
TO THE 8080AF/8085A MICROPROCESSOR SYSTEM. IT WILL TRANSMIT OR RECEIVE
DATA IN ACCORDANCE WITH THE INPUT OR OUTPUT INSTRUCTIONS EXECUTED BY
THE PROCESSOR. THERE ARE THREE BASIC FUNCTIONS OF THE DATA BUS BUFFER.

1. PROGRAM THE MODES OF THE 1PD8253.

2. LOAD THE COUNT REGISTERS.

3. READ THE COUNT VALUES.
READ/WRITE LOGIC
THE READ/WRITE LOGIC CONTROLS THE OVERALL OPERATION OF THE 4PD8253 AND
IS GOVERNED BY INPUTS RECEIVED FROM THE PROCESSOR SYSTEM BUS.
CONTROL WORD REGISTER
TWO BITS FROM THE ADDRESS BUS OF THE PROCESSOR, Ag AND A1, SELECT THE
CONTROL WORLD REGISTER WHEN BOTH ARE AT A LOGIC 1" {ACTIVE-HIGH LOGIC).
WHEN SELECTED, THE CONTROL WORLD REGISTER STORES DATA FROM THE DATA
BUS BUFFER IN A REGISTER. THIS DATA IS THEN USED TO CONTROL:

1. THE OPERATIONAL MODE OF THE COUNTERS.

2. THE SELECTION OF BCD OR BINARY COUNTING.
3. THELOADING OF THE COUNT REGISTERS.
RD (READ) | «
THIS ACTIVE-LOW SIGNAL INSTRUCTS THE 4PD8253 TO TRANSMIT THE SELECTED
COUNTER VALUE TO THE PROCESSOR.

WR (WRITE]
THIS ACTIVE-LOW SIGNAL INSTRUCTS THE 1PD8253 TO RECEIVE MODE INFORMA-
TION OR COUNTER INPUT DATA FROM THE PROCESSOR.



A1, AQ

THE A1 AND AQ INPUTS ARE NORMALLY CONNECTED TO THE ADDRESS BUS OF THE
PROCESSOR. |

THEY CONTROL THE ONE-OF-THREE COUNTER SELECTION AND ADDRESS THE CON-
TROL WORLD REGISTER TO SELECT ONE OF THE SIX OPERATION MODES.

CS (CHIP SELECT)

THE 4PD8253 IS ENABLED WHEN AN ACTIVE-LOW SIGNAL IS APPLIED TO THIS IN-
PUT. READING OR WRITING FROM THIS DEVICE IS INHIBITED WHEN THE CHIP IS
DISABLED. THE COUNTER OPERATION, HOWEVER, 1S NOT AFFECTED.

COUNTERS #0, #1, #2

THE THREE IDENTICAL, 16-BIT DOWN COUNTERS ARE FUNCTIONALLY INDEPENDENT
ALLOWING FOR SEPARATE MODE CONFIGURATION AND COUNTING OPERATION.
THEY FUNCTION AS BINARY OR BCD COUNTERS WITH THEIR GATE, INPUT AND QUT-
PUT LINE CONFIGURATION DETERMINED BY THE OPEARTIONAL MODE DATA STORED
* IN THE CONTROL WORLD REGISTER. THE SYSTEM SOFTWARE OVERHEAD TIME CAN
BE REDUCED BY ALLOWING THE CONTROL WORLD TO GOVERN THE LOADING OF
THE COUNT DATA.

THE PROGRAMMER. WITH READ OPERATIONS, HAS ACCESS TO EACH COUNTER'S
CONTENTS. THE 1PD8253 CONTAINS THE COMMANDS AND LOGIC TO READ EACH
COUNTER'S CONTENTS WHILE STILL COUNTING WITHOUT DISTURBING ITS
OPERATION.

THE FOLLOWING IS A TABLE SHOWING HOW THE COUNTERS ARE MANIPULATED
BY THE INPUT SIGNALS TO THE READ/WRITE LOGIC.

( Counter No. 0

4.

1 Lnad Counter No. 1 |
0 “Load Counter No. 2
1 Write Mode Word

0 Read Counter No. 0
1 ! Read Counter No. 1
0

L

X

) 4

Read Counter No. ¢
No-Operation, 3-State
Disabie, 3-State
No-Operation, 3- State

Win| == O[Q]= |- |OO
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