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RTC-BUFICQC & RT(

RTC-BUF Overview

Unless you are interfacing with other digital equipment,
input and output levels may not be the standard zero and +5
volts. It is often necessary to monitor voltages of greater than
5 volts and less then zero. In a 1like manner, controlling
external components frequently requires more than 5 volts TTL has
to offer. The 24 input lines of the RTC~BUFIO board can
withstand inputs of +/-30 volts. -The 24 output lines are open-
collector, capable of switching 50v at 250ma. On the other hand,
the RTC~BUF50 is designed for interfacing directly with the
IDI-24 (24 opto-isclated inputs), the IDO-24 (24 relay contact
outputs), or the industry standard rack mounts for AC/DC I/O

modules.

Like its expansion I/0 predecessors, the RTC-BUF boards
requires an 8k block of I/0 space, but multiple I/0 beoards can
all share the same 8k block. Fach 8k block is divided into 16
function selects. The RTC-BUFIO board deccdes 8 of these
selects., Each B255 requires one select. This means four RTC-
BUF boards can co-exist within the same 8k bklock.

Input and output connections are made though square pin
headers which accept a standard ribbon cable connection.
Optional screw termination adapters can be used to attach to each
of the RTC-BUFIO ports via ribbon cable.
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RTC-BUFIQ & RTC-BUF50

Address Selection

The I/0 address space is broken down by the processor board
into 8k blocks. These blocks are B8B000H-9FFFH, OAOQOOH-OBFFFH,
0COOOH~ODFFFH, and OEOOOH-OFFFFH. The expansion board can select
one of the 8k blocks through a jumper on JP24.

Base Address Selection JP24

1

o alolal,

P
(o O O O
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) a o )
0 0 4] 0
0 0 4] 0

This example shows the Base Address of OEQ00H Enabled
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RTC-BUF

The 8k address block selected from JP24 is broken down by the
RTC-BUF beoards into 8 function selects. Since the RTC-~BUF boards
use only two of the 8 available selects, multiple koards can be
used within the same 8k address block. Four possible selects are
available for addressing each 8255.

Offset Address JPl9

1
a[ofafojw  wa[o[ofo]lw
ey | O 1O O % won | B0 0] @
@ofofolms wa[ofo]o]s
glolo/ole @lojojols

RTC~BUFIO ! RTC-BUFS50

This example shows the Offset Address of O0OH enabled for the
first 8255 and 10H enabled for the second. When the Base selec-
tion from JP24 is added to the Offset selections from JP19, the
actual address is OE000H for the first 8255 and 0E010H for the

gsecond.

on the RTC-BUFIO, input and output, is handled through its
own 8255 Programable Peripheral Interface. Each PPI has 24 bits
of programable I/O0. The interface hardware on the RTC-BUFIO
requires that 8255-U2 be configured as 24 input lines and 8255-U3
be confiqured as 24 output lines.

On the RTC-BUF50, each 8255 can be either input or output.
This setup will be determined by your choice of interface cards.
The 8255s may be configured as both inputs, both cutputs, or one

of each.
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RTC-BUFIC & RTC-BUF50

The 8255 contains four registers (or ports). The first three
are JI/0 registers, one for each of Port A, Port B, and Port C.
The fourth register (mode port) is wused to program the first
three 8-bit ports individually as input or output. When reset or
at power-up, the PPI's three ports are automatically set as all
inputs. Writing a wvalue of 9BH to the mode port will also set
all the ports as input, whereas writing a value of 80H to the
mode port will set all ports as outputs.

The ports are accessed by writing to the Base address (JP24)
plus Offset address (JP19) plus:

0OH for Port A (OEQOOH + X0H 4+ O0H = QOECx0H)
1H for Port B (0EODOH 4 %0H + 1H = O0EOxX1H)
2H for Port C (0OEQOOH + xX0H + 2H = OEOX2H)
3H for the Mode Port (0ECOOH + x0H + 3H = OEOX3H)

9/15/92
Page 4



RTC-BUFIO ¢

Input Connections
RTC-BUFIO

The RTC-BUFIO board uses 1489s as input inverter/level
shifters. The 1489 input inverters will manage inputs levels as
high as +/- 30 volts. The inverter output will switch to a high
logic 1level when the input signal drops from above +2 volts down
to below +1. The TTL output switches to a logic low level when
the input rises (from below +1 volt) above the +2 volt level.
This hysteresis gives about 1 volt of noise immunity. All inputs

have a 2-7k input impedance.

Logic low ocutput
____________________ +30 volts input

—————— +2 volts
------ +1 volts
—————————————— 0 volts (ground)

————————————————————— =30 volt input

Logic high output

Ul, the input PPI, receives all 24 input bits through its
Port's A, B, and C. Inputs on J1 are accessed through Port A, J2
inpute through Port B, and J3 inputs through Port €. The input
connectors are 2-by-10 right-angle square-pin headers. Every
input has a complimentary ground pin. Four additional pins
contain an extra pair of grounds and a pair internal 5 volt
outputs. Caution, internal 5 volts is not provided to power
additional equipment, but mearly to provide a handy pull-up

source.
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RTC-BUFIO & RTC-BUFS50

Input Connections
RTC-BUFS50

Each 8255 on the RTC-BUF50 has 24 TTL inputs ,if so config-
ured through the mode port. Only logic levels, +5 volts and
ground, are allowed. All three 8-bit ports are available through
a single 2-by-25 square-pin header. The RTC-BUF50 has two such
connectors, one for each 8255.
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RTC~-BUFIQO & RTC-BUFSO

RTC-BUF50 as an INPUT PORT
1 2

IC7 . -

}— FROM JP1 {EXT+12 OR GND}
Ice | - | -

ICS . - GHD

ICaq . - GND

ICs . . GND

ICc2 - - GND

IC1 . . GND

|
Ico | - | - | GND
IB7 | - | - | GND
186 | « | « | GND
IBS - | = | GHD
iB4 - | « | GND
83 - | - | GND

IB2 . . GND

IB]. L - - GND
IBO - - GND
IA7 . . GND

IAG . . GND

IAS . v GND

Ir4 * . GND

Ia3 . N GND

IAZ . . GND

Ial - » GHND

IAO . . GND

EXT+5 L_f - GND

49 50
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RTC-BUFIO & RTC-BUFS50

Output Connections
RTC=-BUFIO

The RTC~BUFIO uses Sprague open-collector drivers which
invert latched TTL data from the output PPI. Each of the three
8-bit devices can support its own external voltage source up to
50 volts. Each driver can handle loads of 125 mA maximum all
drivers ON or 500 mA one driver ON (100% duty cycle @ +50 degrees
C, higher temperatures will determine derating specifications).

U3, the output 8255, is configured as all inputs upon reset
or power-up. The user must assign the mode port the value B80H to
reconfigure it as all outputs. Pull-downs are placed on the
inputs of the ULN2803's drivers to hold the outputs off until the
mode of the PPI can be set to all outputs and take control of all
24 drivers through its Port's A, B, and ¢, Port A outputs are
accessed through J4, Port B outputs through J5, and Port C
outputs through J6. The output connectors are 2-by-10 right-
angle square-pin headers. Every output has a complimentary ground
pin. Four additional pins contain an extra pair of grounds and a
pair of external voltage inputs. If external voltages are not
used, the internal 5 volt supply can be enabled. Caution,
internal 5 volts is not provided to power additional equipment,

but mearly to provide a handy pull-up source.

RTC-BUFIO Outputs

20
GND 1 EXT. VIN

QA7 OA6 CAS5 OA4 OA3 OA2 OAl OAO GND EXT. VIN

1 19

J4

This is typical for all three outputs J4, J5, and J6.
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RTC-BUFIO & RTC-BUFS50

When not using external voltages on the output connectors,
the 5 volt system supply can be enabled as an external pull-up
source, Each output port has an internal 5 volt supply header,
JP1 for J4, JP2 for J5, and JP3 for J6. A piece of bus wire must
be soldered acreoss the pads to enable the internal 5 volt system

supply.

JPl1 is shown with a piece of wire soldered across the pads of
JP1, enabling the internal 5 volt system supply to be used as the
J4 open-collector source voltage,

9/15/92
Page 10



RTC-BUFIC & RTC-BUFSO0

Ooutput Connections
RTC~-BUFS50

the RTC-BUF50 has 24 TTL outputs ,if so
Oonly logic levels, +5 volts

8-bit ports are available
The RTC-BUFS50 has

Each 82%5 on
configured through the mode port.
and ground, are created. All three
through a single 2-by-25 square-pin header.
two such connectors, one for each 8255.
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— RTC-BUFIO & RTC-BUFS50

RTC~BUF50 as

QC7
DCe
QC5
oC4
QC3
QCc2
OC1l
QCo
OB7
OBe6
o8BS
0OB4
OB3
0B2
OBl
QB¢
OA7
OAG
OAS5
OA4
0OA3
OA2
OAl
OAQ

EXT+5

1 2

-

49 50
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an OUTPUT PORT

}” FROM JP1 (EXT+12 OR GND)

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GHND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

GND




i0

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
4490
450
460
470
480
490
500
510

C-BUFIO & RT<

DEMO Progqram for the RTC~BUFTIO and RTCS52_ (BASIC-52)

INPUT "What is the RTC-BUFIC Base Address (OEOOCH)?"B
INPUT "What is the PPI's Inputs Offset Address (00H}?"IO
INPUT "what is the PPI's COutputs Offset Address (1QH)?"00
I=B+10 : REM Input PPI's Address
O=B+00 : REM Output PPI's Address
XBY (I+3)=9BH : REM Default on power-up IS 9BH,
REM all inputs, this is just for show
XBY(O+3)=80H : REM Must set this to all outputs with 80H

PRINT "Menu Selection™

PRINT

PRINT "1 = Read and display input values"

PRINT "2 = Write a value to output Port A"

PRINT "3 = Write a value to output Port B"

PRINT "4 = Write a value to output Port C"

PRINT "5 = Loop writing each output port with the value"

PRINT “read from the corresponding input port®

PRINT "0 = End"
G=GET : REM Dummy GET
G=GET : 1IF G=0 THEN 190 : REM Try again if no keys

IF (G<30H).OR. (G>35H) THEN 190 : REM Try again if illegal
ON G-30H GOTO 220,240,320,360,400,440

REM Ahkhkhkhkhkhkhkkhkhkhhhkhkkhkhkhhkkhkhkhkhkhkhkhkhhkhhkhkhhkdhkthrhkhkdhkhbhkhkiththitikt

END ; REM That's all folks!

REM AARERRAKAKRAA A AT XA AR TR ALK AR AR A ARk hA ARk hhkhkkhrhhkhkhkhkkk
REM Read the input Ports

IA=XBY (I)

IB=XBY (I+1)

IC=XBY (I+2)

REM Now display 'em

PHO. "Port A =",IA," Port B =",IB," Port C =", IC

GOTO 90
REM *hkkkkkkkkhhkkhhhhhhkhkhhhhhhkrhhihkhhkdhddrrrbhhdhhhhdk

INPUT "What is the value to write to Port A",V
XBY (0) =V

GOTO 90
REM hhkkkkhkdkkhhdrhhhkadhhhkhkhkhhhhhhhhArAhakkhhkhkhkhhhhhhdhkhk

INPUT "What is the value to write to Port B",V
XBY (0+1) =V

GOTO S0
REM *hkkhkdkdhhhkkhhkhkhhkhhhdha kb AR Arh ko hhhhhhhhhhkkhi s

INPUT "What is the value to write to Port cv,v
XBY (0+2) =V

GOTQ 90
REM HkkkkhkhkhdndddhhkkkhhbhhhkhAkkhhhhhkhhhkdhhhhhkhkhhhhhhdk

REM Read 'em 'n' Write 'em
XBY (0) =XBY (I)

XBY (O+1)=XBY (I+1)
XBY (O+2)=XBY (I+2)
G=GET

IF G=0 THEN 440

GOTO 90
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RTC-BUFIO & RTC-BUF50

YERTICAL-STACEKTING IT/0 EXPANSION

The vertical-stacking connectors pass all the necessary I/0
to each expansion board added to the system. The buffered
address/data bus (ADO-AD7), the latched address bus (A0-A7), and
the upper four decoded 8k address blocks (8000H, ACOOH, COO00H &
ECOOH) are grouped tagether. Control lines are bundled
separately on a separate vertical connector. These two
connectors alone provide adequate mechanical stability for the
stacking arrangement, but corner mounting holes are provided for

#4 x 9/16" spacers.

JP16 JP1S
26 25 26 25
Buffered D4 Buffered D3 -12 volts . . GND
Buffered D5 Buffered D2 ALE GND
Buffered D6 Buffered D1 *DS GND
Buffered D7 Buffered DO *WR GND
+5 volts - . +5 volts *RD - . GND
Latched A4 - . Latched A3 *PSEN . - GND
Latched AS - - Latched A2 T1 . - *TNT1
Latched 26 - - Latched Al TO . - *TNTO
Latched A7 - . Latched A0 RESET . . GND
+5 volts . - +5 volts Pl.4 . . P1.3
CO00H . . OAQOOH P1.5 » . Pl.2
CEOOOH . . 8000H Pl.6 . . Fl.1
+12 volts - - *GET Pl1.7 . . P1.0
2 1 2 1

9/15/92
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RTC-BUFIO & RTC-BUF50

Bystem Power

Power is connected to the RTC system through any of the
expansion boards. Each four pin Molex style connecter can
provide ground, +5, +12, and -12 volts to the whole system. Most
system boards require 5 volts only. The RTC-BUFIO board requires
only +5 velts. Some boards require +12, =12, or both but have on
board DC/DC converters to produce any voltages necessary from 5

volts.,

The 4-pin molex connector (JP1l8 on the RTC-BUFIO and J3 on
the RTCBUFS0) will supply +5 volt power to the whole RTC system,
jumpers added in JP21 and JP22 will connect the +/-12 volts of
power connector to the vertical expansion headers (and the other
expansion boards). This is generally not necessary and is
provided only as a convenience to the user.

In addition the RTC-BUF50 can route on-board power through the
S0-pin ribbon cable by adding JP3 and JP4. This is meant to
supply external voltage for the IDI-24 and IDO-24 when the system
is small and the supply can handle the current. It is recom-
mended that a separate external supply be used with al)l IDI-24

and IDO-24 systems.

JP22 |;——E*‘| JP21 [ L]

=12 volts +12 volts

RTC~BUFIO (RTC-BUF50)
JP18 (JP3)

~12

+12

+5

L

Ground

T

Power requirements for the RTC-BUF boards are as follows:

RTC~-BUFIO = 5 volts @ 12¢ma (no additiocnal external loads)
RTC~BUPS0 = 5 volts @ 50ma (no additional external loads)

9/15/92
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RTC-BUFIO SCHEMATICS (2 of 2)
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RTC-BUFIO & RTC-BUF50
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DESIGNATION

RTC-BUFIO & RTC-BUF50

PARTS LIEST for the RTC-BUFIO

PART#

DESCRIPTION

A e e T o ——— VS N T — T W Sk (e e St T T o . T T W S S T b S —— A S Y S  —

Printed Circuit Board

PCB1

Integrated Circuits

vl
Uz, U3

U4 - U9
Uulg - Ul2

Resistors

SIP1 - SIP3

Capacitors

C4 - Cl2
C1l3

Connectors

Jl - J6
JP15, JPlé
JP18

JP19

JP25
Sockets
SK1

SK2, SK3
K4 - SKS
SK10 - SKl2

isc aneous

SJ1 =833

e S T B T e — i S o . A 7 ——— — — — . Y {2

T4HCT138
8255
1489
ULN2803A

100k

0.1uF
10uF

2x10
2x13
1x4
3x4
2x4

16 Pin
40 Pin
14 Pin
18 Pin

RTC~-BUFIO Printed Circuit Board

3-to-8 Deccder

Programable Peripheral Interface
Quad Level Shifter

Octal Open-collector Driver

9-resistor SIP, one side common

Monolithic
Tantalum

Right-Angle Square-Pin Header
Vertical-Stacking Header
Right-Angle Molex Header
Square-Pin Header

Square-Pin Header

IC Socket
IC Socket
IC Socket
IC Socket

Shorting Jumper

—— T —————— A - ——

——— R
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RTC-BUFIO & RTC-BUFS0
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DESIGNATION

RTC-BUFIQ &

PARTS LIBT for the RTC-BUFSO

PART#

DESCRIPTION

Printed Circuit Board

PCB1

teqrated Circuits

U3
U1, U2

Resistors
SIPAl - SIPB3

Capacjitors

Cl - C3
C4 - C6

Connectors

Jl = J2
J3

JP1 - JP2
JP3 — JP4
JP15, JPlé6

JP19

JP21 - JpP22

Jp25
Sockets

SK3
SK1, SK2

Miscellaneous

8J1 =537

T4HCT138
8255

10k

0.1uF
10uF

2x25
1x4
1x3
1x2
2x13
Ix4
1x2
2x4

16 Pin
40 Pin

RTC-BUF50 Printed Circuit Board

3-to-8 Decoder
Programable Peripheral Interface

9-resistor SIP, one side common

Monolithic
Tantalum

Square-Pin Header
Right-Angle Molex Header
Square-Pin Header
Square-Pin Header
Vertical-Stacking Header
Square-Pin Header

(pads only)

Square-Pin Header

IC Socket
IC Socket

Shorting Jumper

—— —— i T " ——— ————————————— . o ———————————————
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