DET.TA PRODUCTS DP-CPU-B ADDENDUM

As you will notice, DELTA PRODUCTS is in the process of changing our
CPU design. The new product will be referred to as the DP-CPU-B.

Several changes in appearance will be noted. Please refer to the
enclosed parts layout pictorial to orient vyourself during the
following paragraphs.

CHANGES THIS REV:
1. PROGRAMABLE BAUD RATE:

The 8116 can now be written into under software control of the Z-80
at Port OBH to set the baud rate without removing the board from the
computer. The lower 4 bits program the CPU-B serial channel A and the
upper 4 bits program channel B. The old baud rate switch may be read
through I0 Port OBH. The 1.83 DP monitor prom reads this 8 bit switch
and loads the 8116 accordingly. Your boot or system initializations
software may choose to use these 8 bits (or some part of them) to sig-
nal other things to the system.

2, POWER ON JUMPER DISABLE:

Jumper J9 when placed in the up position will cause the 2-80 to go
to system RAM after a reset.

3. E PROM DISABLE:

Jumper J6 when placed in the left position will permnently disble the
E Prom. When enabled the Prom may be used ~ractly as it has been in
the past.

4. 2 MHZ/4 MHZ JUMPER:

The jumper (J2) enabling you to switch from 2 to 4 MHZ is now at the
top of the board. See pictorial for new locations.

5. VECTORED INTERRUPT RESPONSE:

A header at the top of the board (11A) connects the various inter-
rupt and timing capabilities of the Zilog CTC timer chip (11B) to
"their choscen destinations. Boards without a "B" designation on
the back side of the board under the baud rate crystal do not have the
CIC functions implimented yet and should be used as "A" boards as far
as vectored interrupts or CTC functions are concerned.

6. I0 PORT ADDRESSES:
The IO ports will be addressed at ports O-F when Jumper J7 is in the

right hand position, and 10H to 1FH when the Jumper is in the left
hand position.
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Section 1.0

GENERAL DESCRIPTION

The DP CPU is a multipurpose control card designed to run on the S-100 buss with a
minimum of additional circuitry.

The product was designed in 1977 and put into production with some modification in
1978. A typical business or personal computer system can be configured with only
three cards and a motherboard.

1. DPCPU-A 280 Central Processor
2 Serial Programmable RS-232 10 Ports
1 8255 24 Bit Parallel 10 Port
M1 Wait State for 160% thruput enhancement
with 450ns memory
2708 or 5 Volit 2716 Power on Jump Eprom
o Memory Management on A16 & A17

2. DP 32K-A

32K multi-addressable memory featuring
additional address lines A16 & A17 for parallel
or extended addressing to 256K

3. DPDSK-A

Single or double density floppy disk controller
using WD-1791 LSI chip. Works with Shugart,
Siemens, Calcomp, Persci, etc. single or double
sided drives.

4. DP MTH-A 10 Slot shielded S-100 motherboard. Measures

10 x 7.5 inches. Mounts on stand-offs or rails.



Section 2.0

SERIAL |0 BAUD RATE SELECT

The ports for the Serial 10 are: A Status = 1 A Data = 0 (on the left)
B Status = 3 B Data = 2 (on the right)
The 8 position DIP switch at the lower right hand corner of the board is broken into

two 4 bit sections. The upper 4 bits select the 10 baud for the left 8251 and the lower
4 bits select the baud for the right.

The switches are used in a binary pattern to set the rates as follows:

X = OFF 0 =0ON
Baud D C B A DIP BBUG‘DCBA
50 |0 0 0O Switeh 1200 | 0 X X X
ON OFF _
75 [0 0 0 X R = seria 1800 | X O O O
110 | 0 0 x O glo Port A (Left) 2000“ X 0 0 X
c g| Setfor
13851 0 0 X X slo 300 BAUD 2400 . X O X O
15 | 0 X 0 O SD | seria 3600 | X 0 X X
Port B (Right) x 0 0
300 | 0 X O X C 0| sorior 4800 | X
600 | O X X O o) GJ 9600 BAUD 7200 | X X O X
9600 | X X X O
19200 X X X X (Special Fast)

( 8251 )

NOTE: Make sure when using the above chart that the positions we show correspond

to the type of switch you have on the board. Some models of switches have
the ‘ON’ to the opposite side.

The 8251 can be programmed under software control to do a number of things.

A copy of the tech sheet on the chip can be found in the appendix. The foilowing
code can be used to initialize what might be a ‘'normal’ mode for the 8251.

(The chip must be initialized or it will do nothing.)

MVI A, 0AAH ;Load A

OuUT 03 :Initialize Port B
ouT M :Initialize Port A
MVI A, 40H ;Load A

OuUT 03 With Internal Reset
ouT M :‘Write to Both Ports

8251 Status Flags {(when you input status port, this is what byte will mean):

Bit: @7 ©6 ©® 04 03 02 01 00
DSR SY FE OE PE TXE RXR TXR < Outputbit (RDY when Hi)
& Inputbit (RDY when Hi)




Section 2.2
PIN OUT OF SERIAL CONNECTOR

The pin out of the RS-232 connector (on the right) is as follows:
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As an option we can supply a 26 pin ribbon connector with two connectors on one end
and one on the other. When mated with a pair of our STOD PC boards a neat interface
to a standard ‘D’ RS-232 connector (chassis mount) may be realized. The set up looks
like this:

The cost of the above lash-up is $32.00. Sorry the price is high but if you will total the
price on all the connectors (5) and the PC boards (2) plus the ribbon and labor, you
will find it’s the best that can be done.



Section 3.0 and 3.2

PARALLEL INTERFACE AND PIN OUT OF PARALLEL CONNECTOR

Parallel 8255 10 Port.
The Ports decoded for operation are: Port A=@04H B=05H C=06H CMD=07H

The Parallel 8255 pin-out is as follows:
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The 8255 chip tech sheet can be found in the appendix.

This chip is programmable in so many configurations that it is not possible to offer an
adequate operational guide. Basically the device has three 8 bit ports, A, B, and C.

A can be simultaneously input and output. B can be commanded to be an input or an
output. C can be part in, part out or linked with A & B (4 bits each) for handshaking.
We have included in the pinout the CS (chip select} line to the 8255. It may have some
use in certain applications where buffers are remotely attached to the fairly weak
output of the device.

Section 4.0

' 2MHZ TO 4 MHZ JUMPER SELECT

The DP CPU will run at 2 MHz or 4 MHz, as selected by jumper J2. This jumper is to
the right near the bottom of the board. Coordinates: 10-D

d o] o) 2
o) o) d D
2 MHz 4 MHz

NOTE: The clock signal that appears on the bus is always 2 MHz, regardless of the
speed at which the CPU is running.



Section 5.0

2716 TO 2708 EPROM SELECT

The DP 280 CPU is designed for use with either a 2708 or a 5V only type of 2716
(Intel, Mostek). To select an Eprom move both jumpers J4 and J5 (near the top next
to the 8255) to the upper position for a 2716 and to the lower position for a 2708.

J4 J5 J4 J5

C L

2716 2708

The Eprom always occupies F800 — FFFF when enabled whether a 2708 or a 2716 is
used.

If it is desired the DP CPU can be modified for use with the T|1 2716 (+5V, -5V, +12V).
The 2708/2716 jumpers should be in the 2708 position. Pins 18 and 20 are affected.
Pin 18 is PD/PGM on the 5V part and CS on the Tl part. Pin 20 is CS on the 5V part
and A10 on the T1 2716. Therefore the following changes must be made on IC 8B.

From Pin To Pin
IC 8B 18 GND

Cut these traces
IC 88 20 | CS atIC 88

install these jumpers on
the back of the board

IC 88 18 IC 9C p6
IC 88 20 IC 5B p40

~

Section 6.0

VECTORED INTERRUPT RESPONSE

The Z-80 CPU has three methods of responding to an interrupt. The DP CPU supports
all three modes. They are: Mode! @, an instruction can be placed on the buss; Mode 1,
restart to @038H; Mode 2, upon initialization an upper page vector is loaded into the
2-80 | register. At interrupt response time, Z-80 will respond with an M1 + IOREQ

(an impossible normal combination). At this time the lower page address (which will

be added to the upper page previously stored in | register) should appear on the data
buss. The Z-80 will use these two bytes to point to a software address where the address
of the interrupt routine is to be found.



SECTION 7.0

POWER ON JUMP CIRCUIT

The DP CPU has an unusual and totally effective method of starting a computer after
reset. Conceptually the 2708 or 2716 Eprom ‘appears’ at @@0@H for the purpose of
initializing the CPU. The Eprom may then be ‘moved’ to the last 2 K of ram and
jumped to. What happens is the CPU executes a few instructions at @00@, and jumps

to itself at 62 K. It then does a ‘read’ of an 10 port which changes the on-board address-
ing structure. After inputing port @A the Eprom may only be read at F800, not every

2 K boundary as was the case before.

Here is some sample code that works:

ORGOF800H
JMP F803 :These three bytes will be executed at 0000H
IN QAH <‘Moves’’ Eprom, this is now F803
MVI A, QAAH  ;Load Accumulator
OUT 03A Anitialize 10 Port
«»x JUMP TO RAM HERE **+
MVI A, Q1H ;Load Accumulator
OUT 09H :Remove Eprom

The Eprom may be left in the computer memory space at 62 K at all times or removed
by writing a @1H into 10 Port 9. Writing a 0@H into 10 Port 9 will bring it back. Ram
and Eprom may exist simultaneously at either the initial 0000 reset location or at the
subsequently directed F800 location. Memory writes or 1O functions are not disturbed
by the co-existence of the Eprom, only memory reads. By writing the correct code
into Port 9, the Eprom may be toggled in and out disabling the ability to read from -
adjacent RAM.

The CPU is currently supplied without an Eprom to keep the cost low. [f you should
wish a program on a prom, we will burn one for a charge of $15.00 and supply the
prom for an additional $10.00 (27@8). We will type in up to 50 Bytes of code for this
amount. Any size program will be burned providing it is supplied to us ori a CPM com-
patible disk as a Hex file. We will guarantee the burn but you must guarantee the code.

To disable Power On Jump to Eprom:

Cut the trace from IC 13C, p 13 to IC 1@C, p 11 {as shown) and
install a jumper from pin 13, IC13 to ground (pin 7 on 13).
With this modification, the Eprom can still be accessed normally
from F8QQH to FFFF Hex, and it can also be enabled through
10 port QA Hex.



Section 8.0
MEMORY MANAGEMENT CIRCUIT

Memory Management Lines A16 and A17.

The Proposed IEEE S-100 standard has assigned buss pins 16 and 17 to be extended
address bits A16 and A17 respectively. The DP CPU has an on board 10 latches
decoded to enable setting these lines to enable parallel banks of memory.

The DP Mem 32K memory boards will respond to this type of memory management
scheme enabling 256K to exist on any given S-100 buss with no conflict.

To set or reset the address lines A16 and A17 simply output the desired bit pattern on
10 port @8H. Bit @ controls A16 and Bit 1 controls A17 and bits 2 through 7 are
ignored.

Examples: To select the lowest 64K block of memory,
MVI A 00H
OUT 08H A16=0, A17=0
To select the highest 64K block of memory,
MVI A,03H
OUT 08H A16=1, A17=1

NOTE: A16 & A17 must be initialized in software to the desired levels after each
system reset.

Section 9.0

P-SYNC GENERATOR

P-SYNC is a signal output by an 8080 to indicate that CPU status can be latched off
the data bus.

This signal is not produced on the Z80, and therefore must be simulated in order to
make a CPU S-100 compatible. This is done as accurateiy as possible by generating a
P-SYNC on every MREQ that is not a RFSH and on every | O operation. This
circuitry is provided on the DIR Z80 CPU.

——
N

+5V

o2}

t/ORQ
9602

RFSH \ 4

MEMRQ




Section 10.0

WAIT STATE ON M1 CIRCUIT

Jumper J1 allows the user to insert @ or 1 wait state to each instruction fetch (M1)
cycle. J1is located in the left third of the board near the top.

“‘ E O ) A
NW W MV W
No Wait States PRI nt Ltat

To get the best system performance at a low cost, it is highly advisable to run the CPU
at 4 MHz with 450ns memory and one M1 wait state. The M1 wait state adds only
one clock cycle (250ns) to each instruction and the shortest instruction s four clock
cycles long. Therefore, the worst case nnprovement i systen throughpatis 160 7,
with a typical speed improvement of about 180",

Section 11.0

DELTA PRODUCTS MOTMHTOR

Upon reset the CPU will initialize port 10 Port 2 and sign on 1t will start at 9090,
locate top of RAM and put its stack there. The DP monitor will respond to the follow
ing commands:

D =DUMP
Enter beginning address, ending address. A beginning address and a "CR” will
disptay 15 lines automatically. A ‘CR’ for a beginming address will enter 0000.

L=LOAD
Enter beginning address. "CR’ steps through memory A " (period) stops entry.

M= MOVE

Enter source address, destination address, block tengthy i Hex.
= FILL

Enter starting address, ending address, character to il

V= VIEW

- ASCIH Dump to Monitor. + up one line, down one hine, 'CR" =512 Bytes,
Space bar = out.

G =GO
Enter destination address.

H=HEX STRING LOCATE
Enter starting address, ending address, string to locate.

8



SPECIALS: (* = notin 2708 [1K] version)

* R = READ
Cassette, Tarbell format. Enter destination address, block length in 1/4 K (255
Byte) segments. Will report “E’" if checksum error.

*  W=WRITE
Write to cassette, Tarbell format. Enter source address, block length in 1/4 K
(255 Byte) segments. ‘W'’ will appear after write.

Control ‘C’ will execute Tarbell type floppy disc boot routine. Failure to boot
will fall into trace function with error code in register A. (1 K version will report
only 1771 error.)

* TRACE TYPE register dump may be enabled by placing a JMP to F815
(C3 15 F8) at 0038. Place a FF at the location in the program where the break-
point is desired. In the act of executinga RST (QFFH) the CPU will push the
current program counter onto the stack. It will be recovered by the trace routine
and printed on the screen.

The following is an Entry jump table at the beginning of the prom:

F800 C3 XX XX JMP MONINZ ;INITIALIZE ROUTINE

F803 C3 XX XX JMP MONTR :MONITOR W/O INIZ

F806 C3 XX XX JMP CONIN ;:CONSOLE INPUT ROUTINE

F809 C3 XX XX JMP CONOUT ;CONSOLE OUTPUT ROUTINE

F80C C3 XX XX JMP LIST :PRINTER DRIVER

F80F C3 XX XX JMP CASIN ;TARBELL CASSETTE

F812 C3 XX XX JMP CASOUT ,TARBELL CASSETTE

F815 C3 XX XX JMP TRACE ;TRACE OUTPUTS REGS ON SCREEN

F818 C3 XX XX JMP CONST ;KEYBOARD STATUS

F81B C3 XX XX JMP INHX ;HEX INPUT TO BINARY [A REG]

FB1E C3 XX XX JMP OUTHX BINARY TO HEX OUTPUT [B REG]

F821 C3 XX XX JMP INADR 2 HEX BYTES TO BINARY [H&L]

F824 C3 XX XX JMP ADOUT ;ADDRESS TO CONOUT [H&L]
Note:

Version 1.82 and later of the DP monitor will sign on with a Hex address on
the last line.

This is where the monitor has put its stack. |f this address is less than the
top of your current memory size, the monitor has encountered an error at
that location. The monitor reads a Byte starting at Zero, compliments it,
writes it out, reads it and compares it to what it wrote, if same it writes
original byte back and goes on. When it detects write errors it puts its stack
there, assuming it has found the top of Ram.

Filling memory with 55 Hex or AA Hex and resetting will do a quick and
dirty alternate bit memory test.

Version 1.83 in later will output a constant string of Asterisks if it can find
no memory.

9.



Section 12.0

DEDICATED ON BOARD 10 PORTS

Port Function R/W
0 UART A, Data (RW)
1 UART A, Status, CMD (RW)
2 UART B, Data {RW)
3 UART B, Status, CMD (RW,
4 8255 A {RW)
5 82558 ' {(RW)
6 8255 C (RW)
7 8255 CMD (W)
8 Memory Management (W)
9 Enable/Disable Prom (RW)
A Reset Address Decode (RW)
B-F (Unavailable to off board use)

- 10-
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Z80 CPU PARTS LIST

LOCATING
PART NO. DESCRIPTION QTy COORDINATES
CP100 BOARD 1
8251 Ic 2 B11-15
8255 Ic 1 A8-10
Z280A IC 1 B4.-7
STD4 AMHZXTAL 1 D2
STD506 XTAL 1 D14
60738 HEATSINK 4 A1-6
7805 REG 2 A1-2
7812 REG 1 A4
7912 REG 1 A6
609-2002 ANSLEY 1 A13
609 2602 ANSLEY 1 A9
341808 SWITCH 1 D13
950CP PIN 7
3.9KRES RES 4 A13
ABYCAP CAP 1/ D5
475MT TANT 9 A1-7
150-2RES RES 1 Ab
47KRES RES 1 B2
390RES RES 1 D2
3KRES RES 1 D2
560RES RES 1 D2
220RES RES 2 D2
1.5KRES RES 1 D2
19620 TANTCAP 1 B2
440SCR SCREW 4 A4
440NUT NUT 4 Al-4
1N3826 DIODE 1 A7
314A302 RPAK 1 B1
314A472 RPAK 1 C15
COMb5016 IC 1 D15
8216 IC 2 D11,12
7404 IC 1 D3
7402 IC 2 D5,06
74LS74 IC 3 ci1,c13,C14
741500 IC ? D1.C9
7408 IC 1 C12
741510 IC ] ci
7415139 IC 1 c10
74L5260 IC 1 C8
74367 IC 5 B3,C4-7
7430 IC 1 C3
74LS14 IC 1 C2
74125 IC 2 A4,82
MC1488 iC 2 “A11,15
MC1489 IC 2 A12,14
40PSOC SOCKET 1
28PS0OC SOCKET 2
16PSOC SOCKET 9
24PSOC SOCKET 1
14PSOC SOCKET 22
18PSOC SOCKET 1
8602 iIC 1 A2
7474 IC 1 D4
929834-01R 1X36 AP 1
4. 7KRES RES 1 Al
CK68PF CAP 1 A2

- 13-
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intgl
8251
PROGRAMMABLE COMMUNICATION INTERFACE

= Synchronous and Asynchronous « Baud Rate —DC to 56k Baud (Sync Mode)
Operation DC to 95k Baud (Async Made)

* Synchronous: = Full Duplex, Double Buffered,
$-8 Bit Characters f
Internat or External Character Transmitter and Receiver
Synchronization * Error Detection — Parity, Overrun,
Automatic Sync Insertion and Framing
. Asysr:(‘:hvomulc : = Fully Compatible with 8080 CPU
Bit Characte A
Clock Rate — 1.'1’::;‘ 4 Times s 28-Pin DIP Package
Baud Rate s All inputs and Outputs Are
Break Character Generation ™
1,114, or 2 Stop Bits Compatibie
Faise Start Bit Detection = Single 5 Voit Supply

= Single TTL Clock

The 8251 1s a Universal Synchronous Asynchronous Recewer Transmitter (USART) Chip designed for data communications
\n mecrocomputer systems The USART is used as a peripheral device and is programmed by the CPU to operate using virtually
any serial data transmission technique presently in use (including 1BM 8i-Sync) The USART accepts data characters from the
CPU in paraliel tormat and then converts them into a continuous serial data stream for transmission. Simultaneously it can
receive senal dala streams and convert them into parallel data characters tor the CPU The USART will signal the CPU
whenever it can accept a new character for transmission or whenever it has received a character for the CPU. The CPU can read
the compiete status of the USART at any tme These in¢lude data transmission errors and control signals such as SYNDET.
TxEMPT The chip is constructed using N-channe! silicon gate rechnology

PIN CONFIGURATION
BLOCK DIAGRAM
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2. o,
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<¢ 353 wa —— — " [~
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A4RDY 1517 T.RDYV cs
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8251

Mot Convrol

The 8281 has » set of control inputs and outputs that cen
e ussd to simplify the interface to simost any Modem.
The modem control signals are general purpose in nature
and can e used for functions other than Modem control,
¥ necessery .

BER (Deta St Resdy)

The OSH input signal is ganeral purpose in nature. ity con-
dition can be tested by the CPU using a Status Read opere
tion. The SR input is normalty used 10 test Modem con-
@itions such s Data Set Ready.

DBYR (Deta Terminal Resdy)

The BTR output signal is general purpose in nature. It can
be st “low™ by programming the appropriate bit in the
Command Instruction word. The DTR output signal is norm-
ity used for Modem control such as Data Terminal Ready
or Rste Select.

TS (Request to Send)

The FTS cutput signal is general purpose in nature. It can
be st “low™ by programming the appropriate bit in the
Commaend Instruction word. The RTS output signal is norm
afly ussd for Modem control such a3 Request 10 Send.

CT8 (Clear 10 Send)
A “Jow” on this input enables the 8251 to transmit dats
feorigl} it the Tx EN bit in the Command byte is set to »

Transmitter Butfer

The Transmitter Butter sccepts parsitel data from the Data
Bus Butter, converts it to a serial bit stream, inserts the ap
propriste cherscters or bits {based on the communication

and outputs » serisl stream of dats on
the TxD output pin.
Transmitter Control
The T v Control ol

e
with the transmission of serisl data. It accepts and issues
signels both extemnally snd internally to accomplish this
function

TxRODY (Transmitter Ready)

This output signsls the CPU that the transmitter it resdy
% accept & dats charecter. 1t can be used as an interrupt to
e system or for the Polled operation the CPU can check
TaROY using » status resd operation. TxRDY is automatic:
#ity reest when & cheracter is losded from the CPU.

TxE (Transmitter Empty)

When the 8251 has no characters to transmit, the TxE out-
put will go “high”. It resets au ically upon iving 8
character from the CPU TxE can be used to indicate the
end of a transmission mode, so that the CPU “knows’* when
to “turn the line around”” in the half-duplexed operstional
mode. TxE is ndependent of the TxEN bit in the
Command instruction.

in SYNChronous mode, » “high” on this output indicates
that a character has not been loaded and the SYNC charac-
ter or characters are about to be transmitted automatically
a3 “fillers”. TxE goes low as s00n as the SYNC is being
shifted out.
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TxT (Transmitter Clock)
The Transmitter Clock controls the rate at which the char-
acter 15 to be transmitted. In the Synch tr [

mode, the frequency of TxC is equal 10 the actusl Baud
Rate (Ixi.l_nAsynchronous transmission mode, the fre
quency of TxC s a multiple of the actusl Baud Rate. A
portion of the mode instruction selects the value of the
multiplier; it can be 1x, 16x or 64x the Baud Rate

For Example:
11 Baud Rate equals 110 Baud.
TxC squahs 110 Hz {1x)

TxT equals 1.76 kHz (18x)
TxC equsts 7.04 kHz (84x).

The falling edge of TxC shitts the serial data out of the
8251,
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8251 BASIC FUNCTIONAL DESCRIPTION
General

The 8251 is a Universsl Synchronous/Asynchronous Re-
oniver/Tr i agr ificalty for the B0BO Micro-
computer System. Like other.1/0 devices in the B0B0 Micro-
computer System its functior:al configuration is programmed
by the systems software for maximum Hexibility. The 8251
can support virtually any serisl data technique currently
in use {including |BM “bi-sync™).

in 8 communication envi an interface device must
convert parsliel format system data into serial format for
transmission and convert incoming serisl format data into
persllel system data for reception The interface device must
#iso delete or insert bits or characters that are functionally
unique to the communication technique. in essence, the
interface should appear “transparent” to the CPU, a simple
input or output of byte-oriented system data.

Data Bus Buffer

This 3-state, bi-directional, B-bit buffer is used to interface
the 8251 10 the BOBO system Data Bus. Data is transmitted
o received by the butfer upon execution of INput or OUT-
put instructions of the 8080 CPU. Control words, Command
words and Status information are also transferred through
the Data Bus Buffer.

Read/Write Control Logic

This tunctionsl block accepts inputs from the 8080 Controt
bus and generates control signais for overall device operation.
it contmns the Control Word Register and Command Word
Regester that store the various control formats for device
functional definition.

RESET (Reset)

A “high " on this input forces the 8251 into an “Idie’ mode.
The device will remain st “idle’” until 3 new set of control
words is written into the 8251 to program sts functionsl
definition. Mintmum RESET pulse width is 8 tey.

CLK (Clock)

The CLK input is used to generate internal device timing
and is normally connected to the Phase 2 (TTL) output of
the 8224 Ciock Generator. No external inputs or outputs
sre referenced 10 CLK but the frequency of CLK must be
wester than 30 times the Receiver or Tramsmitter clock in-
puts for synchvonous mode (4.5 times for ssynchwonous
mode).

WR (Write)

A “low” on this input informs the 8251 that the CPU
outputting data or control words, in essence, the CPU is
writing out to the B251.

fiD (Resd)
A “low” on this input informs the 8251 that the CPU i in-

putting dats or status information, in sssence, the CPU s
rasding from the 8251,

C/D (Control/Deta)

This input, in contunction with the WR snd D inputs in-
forms the 8251 thet the word on the Date Bus is sither »
data character, control word or status information

1= CONTROL O=- DATA

&3 (Chip Select)

A “low” on this input senables the 8251 No reading or writ-
ing will occur unisss the device 3 selected

DATA BUS =~ 3ISTATE
DA’A BUS =3 SYAYf

cdO Wo wR O

0 0 1 0 872 -DATASUS

0 1 0 0 OATABUS-8E2!

' 0 1 0 STATUS-DATASUS

' 1 0 0 DATASUS=CONTROL
x 1 1 o

x x X 1
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8251

DETAILED OPERATION DESCRIPTION
Genersl

The lete h al definition of the 8251 is program-
med by the systems woftware A st of control words must
bs mnt out by the CPU to initislize the 8251 1o support the
desired communicstions format. These control words will
progrem the: BAUD RATE, CHARACTER LENGTH,
NUMBER OF STOP 8ITS, SYNCHRONOUS or ASYNCH.
RONOUS OPERATION, EVEN/QDD PARITY etc. in the
Synchronous Mode, aptions sre also provided to select evther
Jor " yrch

Once programwned, the 8251 is ready to perform i com-
munication functions. The TxRDY output 15 raned “high™
0 signa) the CPU that the 8251 is ready (O recetve a char
acter. This output (TxRDY) it reset sutomatically when the
CPU writes » character into the 8251 On the other hend,
the 8281 receives wrigl data trom the MODEM or 1/0 de
viCe, UDON receiving an entire character the RxRDY output
i raiend “NNgh™ to signal the CPU that the 8251 has a com-
plete charscter resdy for the CPU to fetch. RxRDY is reset
sutomaticallty upon the CPU read operstion.

The 8251 cannot begin transmission until the TxEN(Trans.
mitter Enable) bit 5 et in the Command Instruction and
it hes received & Clear To Send (CTS) input. The TxD out
put will be held in the marking state upon Reset

Programming the 8251

Prior w0 starting data tranammmon or reception. the 8251
must be lcaded with & st of control words generated by
the CPU. Thess controt signats define the compiete func
tional definition of the 8251 and must immediately follow
# Resst operation {internal or extemal)

The control words are wplit into two formats

1. Mode Instruction
2. Command Instruction

Mode Instruction

This tormat defines the ganeral operstional characteristics
of the 8251, It mumt follow a Resrt operation linternal or
externsl}l. Once the Mode instruction has been written into
the 8251 by the CPU. SYNC characters or Command in
Structions may be inserted.

Commaend instruction

Thes format detines a status word that is used to control
the sctual aperation of the 8251

8oth the Mode and Command instructions must canform 1o
» wecified sequence for proper device operation. The Mode
Instruction must be inserted immediately following a Reset
Oper FtION, Dror 10 uning the 8251 tor data communication

AN control words written into the 8251 after the Mode in-
struction will load the C. d | C C d In-
structions can be written into the 8251 at any time in the
data block dunng the operation of the 8251, To retum to
the Mode Instruction format a bt in the Command Instruc-
1on word can be et 10 Initiste an internal Reset operation
winch automatically places the 8251 back into the Mode
Instruction format. Command Instructions must follow the
Mode Instructions or Sync characters

co-
co-

SvRC WO0%
ch. oy "

-2

cD-e

X S

N e sepemy s U251 e ASTAC e

Typecal Duta Block
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8231

Receiver Buffer

The Receiver accepts serial dats, conwerts this serial nput
10 parallel format, checks for bits or characters that are
unique to the communication techmique snd sends an
“sssembled’’ chasracter to the CPU. Serial data 1s input to
the RxD pin

Receiver Control
This tur black ges all -related activities.

RxRDY (Receiver Ready)

Tha output indicates that the 8251 contains a character thet
15 ready t0 be input to the CPU RxROY can be connected
to the interrupt structure of the CPU or for Polled opers
tion the CPU can check the condition of RxRDY uung s
status read operation. RxRDY s automatically reset when
the character = read by the CPU.

RxC (Receiver Clock)

The Recerver Clock controls the rate at which the character
13 10 be received. In Synchronous Mode, the frequency of
BxC is equal to the actuat Baud Rate (1x} In Asynchronous
Mode, the frequency of RxC 13 a multipie of the actusl
Baud Rate. A portion of the mode instruction selects the
value of the multiplier. it can be Ix, 16x or 64x the Baud
Rate.

For Example 1 Baud Rate equals 300 Baud,
RxC equals 300 Hz (1x}
RxC equals 4800 Hz (16x)
RxC equals 19.2 kHz (64x).
tf Baud Rate equais 2400 Baud,
RxC equals 2400 Hz (1x)
RxC equats 38.4 kHz (16x}
RxC equals 1536 kHz (64x}.

Data s sampled into the 8251 or the rising edge of RxC

NOTE In most communications systems, the 8251 will be
handling both the transmission and reception operations of
2 single link . Consequently, the Receive and Transmit Baud
Rates will be the same Both TxC and RxC wilt require xden-
tical frequencies for this operation and can be tied together
and connected to a single frequency source {Baud Rate
Generator) 1o simplity the interface.

SYNDET (SYNC Detect)

This pin 13 used 1n SYNChronous Mode only. It 13 used as
etther input or output, programmabie through the Control
Word. it s reset to “iow  upon RESET When used as an
output (internal Sync mode). the SYNDET pin will go
“high” 10 indicate that the 8251 has located the SYNC
character in the Receive mode 1f the 8251 is programmed
to use double Sync characters (bi-synci, then SYNDET wil
go “"high” n the middie ot the last bit &1 the second Sync
character SYNDET 15 automatically reset upon a Status
Read operation

When used = an input, (external SYNC detect: made),
postive going tignal wilt cause the 8251 to start ssmemblie
dats charactens on the falling edge of the next AxT. Onc
in SYNC, the “high™ input signel can bs removed. The dur:
tion of the high signal should bs at least equal 1o the peric
of RxC.

~
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wooew G BEDAVLARAS SRS
g CONTRO A -
AT . o (—\/'
]
4 ! U |
' i | o MemOY
1 BECENLE A2
wreman ! s RS
Data BUA
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8251 interface to 8080 Standerd System Bus
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8251

Synchronous Mode (Transmission)

The TxD output is continuously high until the CPU sends
its first character toie 8251 which usually is a SYNC
character. When the CTS line goes low, the first character
is serially transmitted out. Alf characters are shifted out on
the fallingﬂ of TxC. Data is shifted out at the same
rate as the TxC.

Once transmission has started, the data stream at TxD out-
put must continue at the TxC rate. If the CPU does not pro-
vide the 8251 with a character before the 8251 becomes
empty, the SYNC characters {or character if in single SYNC
word mode} will be automatically inserted in the TxD data
stream. In this case, the TXxEMPTY pin is raised high to sig-
nal that the 8251 is empty and SYNC characters are being
sent out. TxEMPTY goes low when SYNC is being shifted
out {See Figure below). The TXxEMPTY pin s internally
reset by the next character being written into the 8251.

AUTOMATICALLY MSEATED BY UBART

£\
r-o[g«u]wu[m-[:mz[uu[ _____ ]

TeEMPTY

MOMINAL CENTER OF LAST 81T

Synchronous Mode (Receive)

In this mode, character synchronization can be internally
or externally achieved. If the internal SYNC mode has been
programmed, the receiver starts in a HUNT mode. Data on
the RxD pin is then sampled in on the rising edge of RxC.
The content of the Rx buffer is continuously compared
with the first SYNC character until a match occurs. If the
8251 has been programmed for two SYNC characters, the
subsequent received character is also compared; when both
SYNC characters have been detected, the USART ends the
HUNT mode and is in character synchronization. The SYN-
DET pin is then set high, and is reset automatically by a
STATUS READ.

In the external SYNC mode, synchronization is achieved by
applying a high level on the SYNDET pin. The high level can
be removed after one RxC cycle.

Parity error and overrun error are both checked in the same
way as in the Asynchronous Rx mode.

The CPU can command the receiver to enter the HUNT
mode if synchronization is lost.

10-149

% 0, O O 0, 0, 0, D
\

[s:fss ooy, Lo ol
b A i

! CHARACTER LENGTH
| {—. RIERK '

I
|
C -
H e ' o
|
|
i
|
i

T T

1 1

i L . 7 1]
| ors | en s, e

e = raRITY ENABLE
; (1 + ENABLE)
0 - DISABLE}

L_.__—___‘__. EVEN PARITY GENERATIONCHECK
1 EVEN
o~ 000D

—- - e EXTEANAL SYNC DETECT
1o SYNDET tS AN INSUT
0= SYNDET 1S AN OUTRUT

SINGLE CHARACTER SYNC
1 SNGLE SYMC CHARACTER
0 - DOUBLE SYNC CHARACTER

Mode Instruction Format, Synchronous Mode

CPUBYTES (58 BITSACHAR]

l DATA CHARACTERS

ASSEMBLED SERIAL DATA OUTPUT TaDb

SYNC SYNC
"y am2 DATA CHARACTERS

RECEIVE FORMAT

SERIAL DATA INPUT (RvO}

sYnC sYnC
[ ar1 T CMAR 2 l OATA CHARACTERS 1

CPU BYTES (58 BITS/CHAR]

| DATA CHARACTERS l

Synch Mode, Tr ission Format

Mode Instruction Definition

The 8251 can be used for either Asynchronous or Synchro-
nous data communication. To understand how the Mode
Instruction defines the functional operation of the 8251 the

designer can best view the device as two separate
sharing the same package. One Asynchronous the other
Synchronous. The format definition can be changed “on
the fly” but for explanation purpases the two formats will
be isolated.

Asynchronous Mode (Transmission)

Whenever a data character is sent by the CPU the 8251
asutomatically adds a Start bit (fow level) and the program-
med number of Stop bits to each character. Also, an even
or odd Parity bit is inserted prior to the Stop bit(s), as de-
fined by the Mode !nstruction. The character is then trans
mitted as a serial data stream on the TxD output. The seriad
data is shifted out on the falling edge of TxC at a rate equal
to 1, 1/16, or 1/64 that of the TxC, as detined by the Mode
Instruction. BREAK characters can be continuously sent to
the TxD if commanded to do so.

When no data characters have loaded into the 8251 the
TxD output remains “high” {marking] unless a Break (con-
tinuously low) has been programmed.

Asynchronous Mode (Receive}

The RxD line is normally high. A falling edge on this line
triggers the beginning of a START bit. The validity of this
START bit is checked by again strobing this bit at its nom-
inal center. |f a low is detected again, it is a valid START
bit, and the bit counter will start counting. The bit counter
locates the center of the data bits, the parity bit (if it ex-
ists} and the stop bits. !f parity error occurs, the parity er-
ror flag is set. Data and parity bits are sampled on the RxD
pin with the rising edge of RxC. If a low level is detected as
the STOP bit, the Framing Error fiag will be set. The STOP
bit signals the end of a character. This character is then
loaded into the parallel 1/0 buffer of the 8251. The RxRDY
pin is raised to signal the CPU that a character is ready to
be fetched. I a previous character has not been fetched by
the CPU, the present character replaces it in the I/0 buf-
fer, and the OVERRUN flag is raised (thus the previous
character is lost). Al of the error flags can be reset by a
command instruction. The occurrence of any of these er-
rors will not stop the operation of the 8251,

! T t ! BAUD RATE FACTOR

1 | | o ! ol
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Mode Instruction Format, Asynchronous Mode:

TRANSMITTER OUTPUT

STant ’ PARITY
T uﬂml -r rﬂﬂ-" [ -t ]g
RECENVER wepuY

Tl R T L

TRANEMISEION FORMAT
CPU BYTE (3-8 HTRNAR

ASBEMBLED SERIAL DATA QUTRUT (TxOR
| b I DATA CHARACTER l bl -4 I
+

RECEIVE FORMAT

SERIAL OATA INFUT (FnDd
STARY y ramiry [ sTOP
r" DaTA CHARACTER [ e I e l
CPU BYTE (58 BITSCHAR®

*MOTE: IF CHARACTER LENGTH 13 DEFINED ASS. $ OR 7
SITE THE UNUSED B1TS ARE SET TO “ZERO™

Asynchronous Mode
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8251
APPLICATIONS OF THE 8251
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Synchronous Interface to Telephone Lines
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8251

COMMAND INSTRUCTION DEFINITION

Once the functional definition of the 8251 has been pro-
grammed by the Mode Instruction and the Sync Characters
are loaded (it in Sync Mode) then the device is ready to be
used for data communication. The Command Instruction
controls the actual operatian of the selected format. Func-
tions such as: Enable Transmit/Receive, Error Reset and
Modem Controls are provided by the Command Instruction

Once the Mode Instruction has been written into the 8251
and Sync characters inserted, if necessary, then all further
“controt writes” (C/D = 1) will load the Command In-
struction. A Reset operation {internal or external) wilt
return the 8251 to the Mode Instruction Format.

o, b, b, ©, DO, D, O, D,
[:- T = T-rs] [ l--[ e [um Iv.c-l
T T T T T
i ! TRANDIT ENABLE

| =

‘ i . i DATA TERMINAL
o maoy
1 o e eaom
oot 1o oo

ECEIVE ENaBLE
)
- omanee

f
4

SEN0 BATAK
CramacTER
1 torpm 14D tem

tAmOR mEset

REQUEST TO SEND
)
outmut 1o rero

INTERNAL RESET
s i s mmed Y em BTSN
Mds Somtrwctiom & ormet

ENTER HUNT MOOE
[ D N
Ovwarey

Command Iastruction Format

STATUS READ DEFINITION

In data communication systemys it i often neceisary to

examine the “status” of the active device to ascenam it
errors have occurred or other conditions that require the
processor's attention. The 8251 has facilities that allow the
programmer to “read” the status of the device at any time
during the functional operation.

A normal “read’” command i3 issued by the CPU with the
C/D input at one to accomplish this function.

Some of the bits in the Status Read Format have identical
meanings to external output pins so that the 8251 can be
used in a compietely Polled vent of in an i o
driven) environment.

Status update can have a maximum dJelay of 16 clock
periods.

o,

(_ = L: ] ijJ
T T T I I =

- - e
| ' SAME O4 F et 1\ONS AS 1O Fee
i

| sasity tanon

OvERmUN ¢ aNOR
The OF ttag # st whom e CPU
a0t cand o hearie votae
—

e nwer o Baxomm svestebte

Status Read Format

Note | TxRDY status bt has wmeier mesnmng os the TxRDY
output pin The tormer 11 not condroned by CTS and
TxEN. the letter 11 condetsoned by both CTS and
TxEN
+e. TRADY status bt = DB Butfer Empty
TaRODY om out « DB Butfer Empty - CTS - TaEN
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8251
A.C. CHARACTERISTICS
Ta = 0°C to 70°C; Ve = 5.0V £5%; GND = OV
BUS PARAMETERS: (Note 1)
READ CYCLE
SYMBOL PARAMETER MIN. MAX. UNIT TEST CONDITIONS
tAR Address Stable Before READ (CS, C/D} 50 ns
taa Address Hold Time for READ (CS, C/D) 5 s
AR READ Pulse Width 430 ns
tRD Data Delay from READ 350 ns C = 100 pF
toF READ to Data Floating 200 ns C, =100 pF
25 ns i CGL=16pF
tRv Recovery Time Between WRITES (Note 2) 6 tey |
WRITE CYCLE
SYMBOL PARAMETER T min. MAX. UNIT [ TEST CONDITIONS
taw Address Stable Before WRITE 20 ns
twa Address Hold Time for WRITE 20 ns i
tww WRITE Pulse Width 400 ns
tow Data Set Up Time for WRITE 200 ns
wo Data Hold Time for WRITE 40 ns

NOTES: 1. AC timings measured at Vo = 2.0, VOu = .B. and with load circuit of Figure 1.
2 This recovery time is for initialization only, when MODE, SYNC1, SYNC2, COMMAND

and fiest DATA BYTES are written into the USART Subsequent writing of both
COMMAND and DATA are only allowed when TxRDY = 1,
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8251
ABSOLUTE MAXIMUM RATINGS* "COMMENT: Stresses above those listed under “Absol
Maximum Ratings” may cause permanent damage to
N device. This is a stress rating only and functional opx
Ambient Temperature Under Bias. . . . . .. .. 0°C 10 70°C tion of the device at these or any other conditions aly
Storage Temperature -65°C to +150°C those indicated in the operational sections of this spe
Voltage On Any Pin cation is not implied. E. to sbsolusm maxim
With Respect to Ground . . . . . . ... ... ~0.5V to +7V rating conditions for extended periods may sffect dex
Powes Dissipation . . . .. .................. 1 Watt reliability.
D.C. CHARACTERISTICS
o o~ - : -
To = 0°C ® 70°C; Vo = 5.0V *5%: GND = 0V
Symbol Parameter Min. Typ. ] Max. Unit Test Conditions
ViL input Low Voltage -5 08 v
NS S v : + 1. G S
Viu Input High Voltage 20 Vee v
PR . N S It 4 e N
Vou Output Low Voltage 0.45 v log = 1.6mA
9~ j et SRS 1 SR S
Vou Output High Voltage 24 \' lon = -100pA
oL Data Bus Leakage i 50 T WurAi 7 Vour © 45V
: 10 uA Vout - Vee
SRS S . + 1 1 —
he ) Iggut Lq@c F 10 MA Vin = Voo
lcc Power Supply Current 45 0 mA
CAPACITANCE
Ta = 25°C; Vcc = GND = OV
Symbol 1 mP_al“aTetu - Min. Typ. Max Unit Test Conditions
GN Input Capacitance . 10 pF fc = IMH2z
Cio 1/Q Capacitance ! 20 pF Unmeasured pins returned to GND.
I S .
TEST LOAD CIRCUIT:
TYPICAL a QUTPUT DELAY VS. A CAPACITANCE ()
v
swn =
i y
>
5 i
3 +
DuUT g SPEC.
3
a
I € 2 G 1
Sl - 0 . ~%0
Figure 1 3 CAPACITANCS ta)
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8251
READ AND WRITE TIMING R R,
OTHER TIMINGS:
- -—
FYSIEED s WIS S WD S N SYMBOL PARAMETER [ min. | max. T umit | TEST coNDITIONS
S, tey Clock Period (Note 3) 420 1.35 ™
o T X b o T - S
- tow Clock Puise Width 220 Ty ns
- - .
L —— oy TS S tte  Clock Rise and Fall Time "o 0 n
e \__ " T T Tt - - toTx " TxD Delay from Falling Edge of TxC 1 - Ci = 100 oF
. ' . V= tsAx __Rx Data Set-Up Time 10 Sampling Pulse 2 ™ Cy = 100 pF
D R + -
o THARx Rx Data Hold Time to Sampling Pulse 2 us | G =100pF
wire T\ f
- e - frs Transmitter input Clock Frequency \ |
- X ; 1x Baud Rate OC | S8 | KHr |
i i i 1
st oSt X 16x and 64x Baud Rate oC S0 | KHa |
T A S0 R - - e H
e meacr 0 e o Y trew Transmitter Input Clock Pulse Width ;
TRANSMITTER CLOCK . o — e 1 Rate 2 I E
AND DATA o Y b [~ X 16x and 64x Baud Rate 1 ' oy I
— _“‘\‘_/; 6 THCPEROOS - e o T trpp Transmitter Input Clock Pulse Delay 1 f !
e o N X/ ! !
¢ ~— o 1x Baud Rate 15 D oter
"o ) e 16x and 64x Baud Rate 3 Loty
::cot‘l)v‘t"n‘uml _____ fax Recewer Input Clock Frequency ! ' ,I
a - o '
R S e X — 1x Baud Rate oc % ' KM
ait naae T X — o 16x and 64x Baud Rate oc ® 0 KKz
Podiogre N tRPW Receiver input Clock Pulse Width Y
LSE e R . .
L -— L3TARTMT uDATA BT - — 1x Baud Rate . 12 ey
aaD \_ -—— L—
el 16x and 64x Baud Rate 1
NP 2 120 0s Un U VoUnuitetptelatetetg poausog I Bt PRt atabaUal S UE NN D IR TR PR WY " ey :
N o s T N ek awo0s © RPD Recewer Input Clock Pulse Detay
TEANAL z
el e 1x Baud Rate 15 tey
Tx RDY AND Rx RDY . __ouand64x BaudRate = = 3 ‘ev
TIMING (ASYNC MODE | — e ToaATY BT ]STOr mi- LSTART &1 | T TxRDY Delay from Center of Data Bit 16 ey Cy = SO oF
o e T 7\ tRx RxRDY Delay from Center of Data Bit 20 tey
t Us internal SYNDET Delay from Center 25 ey
eao of Data Bit !
o ey . . tes Internal SYNDET Set-Up Time Before 16 ey
oy T LT\ N Falling Edge of RxC :
v; '
e —UL- e TxEMPTY Delay from Center of Data Bit 16 tey C_ = 50 pF
e . R ITE na BYTE ARITE Jrg BYTE 4 -
. :'"' E."‘""Z‘::" m"‘L‘ Sata@T [rariy sir]sor a7 | starrair [ twe Control Delay from Rising Edge of 16 i had
.2 wARK = . ma OATA BYTE WRITE (TxE,DTR.RTS) :
- ~im DA v —— e - :
tcn Control to READ Set-Up Time (DSR.CTS) .18 ey
INTERNAL SYNC DETECT ~  gvaC CHARACTER oegrEe - - - -
M LasT @ [ T 3. The TxC ana RxC tr have the folk with respect to CLK.
e e . T aesevav For 1x Baud Rate, ‘T of fRy ~ ' 30 1Y)
w - - SOFTWARE
SYnDET __F T\ owmano For 16x and 64x Bauo Rate. ty, or tRy ~ 1 {451y}
QLTPLT

Reset Pu: -6 -
EXTERNAL SYNC DETECT 4. Reset Puise Wioth = 6 10y minimum
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8255A ,
PROGRAMMABLE PERIPHERAL INTERFACE

B 24 Programmable I/0 Pins
® Completely TTL Compatible

B Fully Compatible with Intel
Microprocessor Families

® Improved Timing Characteristics

® Direct Bit Set/Reset Capability Easing
Control Application Interface

® 40 Pin Duali-in-Line Package
® Reduces System Package Count
® Improved DC Driving Capability

The 8255A s a general purpose programmable 'O device designed for use with microprocessors it has 24 | [e]
pins which may be individually programmed 1n two groups of twelve and used in three major modes of operation In
the first mode (Mode 0. each group of twelve I/O pins may be programmed in sets of 4to be input or output In Mode 1
the second mode each group may be programmec 1o Fave 8 ines 0f .nput or Jutput Ofthe remaining four pirs three are
used for handshawing and interrupt control signals The tmirg mode of coeration :Mode 2) 15 a Bi-awrectional Bus mode
which uses 8 lines tor a bi-directional bus and five ines nhorrowing Sre from the other group. for nandshaking

Other features of the 8255A inciude D1t set and reset capabiinty 40 the abraty tosource TmA ot courrentat 1 5yoits This
aliows darhington transistars to be direc!ly driver ‘Or appincalion L™ as pronters and migh votage isplays

B8LOCK DIAGRAM

oy {0 P wl eae
s iz | a —
g A r
o ot R
& {s Wl o~ .
s Je DIGETN] o
~e | ul o«
a wl -
w0 s wl oo
s fee R
wce o B2S5A o o
s fir al s
e |11 | o,
o | oa : .
sci{s wfov
oy |1 sl enr
wy o saf ree -
e |1s ) ews
oo af eae
RS P af .
PIN NAMES ) - -
©, 0, DATA BUS /81 DIRECTIONAL! e N
RESET RESET INPUT
& T Towwseleer
TRD 7 mean weut o
WA weiteweut T ¥

A0 A1 PORT ADDRESS B
PATPAG _ PORT A (81T1

a7 P80 PORT 8 (BIT)

L) roRTC BT
vee “5voLTS

‘onp Tevours

10-170

8255A

8255 BASIC FUNCTIONAL DESCRIPTION

General

The B255 is a Programmable Peripheral Interface (PP1) de-
vice designed for use in 8080 Microcomputer Systems. Its
function is that of a general purpose 1/0 component to inter-
face peripheral equipment to the 8080 system bus. The
functional configuration of the 8255 is programmed by the
system software so that normaily no external logic is nec-
essary to interface peripheral devices or structures.

Data Bus Buffer

This 3 state, bi-directional, eight bit buffer is used to inter-
face the 8255 to the 8080 system data bus. Data is trans-

* mitted or received by the buffer upon execution of INput

or OUTput instructions by the 8080 CPU. Control Words.
and Status information are also transferred through the Data
Bus butfer.

Read/Write and Control Logic

The function of this block is to manage al! of the internal
and external transfers of both Data and Control or Status
words. It accepts inputs from the 8080 CPU Address and
Control busses and in turn, issues commands to both of the
Control Groups.

(©S) A
Chip Select: A “low” on this input pin enables the com-
munication between the 8255 and the 8080 CPU.

(RD)

Read: A “‘low’ on this input pin enables the 8255 to send
the Data or Status information to the 8080 CPU on the
DataBus. In essence, it allows the 8080 CPU to “‘read from"

the 8255.

(WR) '
Write: A “low’ on this input pin enables the 8080 CPU to
write Data or Control words into the 8258.

(Ag and A1)

Port Select 0 and Port Select 1: These input signals, in con-
junction with the RD and WR inputs, control the selection of
one of the three ports or the Controt Word Register. They
are normally connected to the least significant bits of the
Address Bus (Ag and A, ).

8255 BASIC OPERATION
Ay | Ap| AD | WR | 5 | INPUT OPERATION (READ}
0 o 1 | 0 | PORT A= DATABUS
) 10 1 0 _ PORT B = DATA BUS
1 ol o 1 | 0 | PORTC=DATABUS
| : OUTPUT OPERATION
N | (WRITE)
0.0, 1 0 0 . DATA BUS=PORT A
[ [ 1 ) 0 _ DATA BUS - PORT B
1 [ 1 0 0 . DATA BUS = PORTC
(IR 1 0 0 | DATA BUS = CONTROL
i DISABLE FUNCTION
X [ X X x 1 | DATA BUS = 3-STATE
T T [1] 1 0 | ILLEGAL CONDITION
x | x | 1 1 0 | DATA BUS = 3-STATE

8255 Block Diagram
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(RESET)

Reset: A "high” on this input clears all internal registers in-
cluding the Control Register and all ports (A, B, C) are set
to the input mode.

Group A and Group B Controls

The functional configuration of each port is programmed
by the systems software. In essence, the 8080 CPU “out-
puts” a control word to the 8255. The control word con-
tains information such as “‘mode”, "“bit set”, “‘bit reset”’
etc. that initializes the functional configuration of the 8255.
Each of the Control blocks {Group A and Group B) accepts
“commands” from the Read/Write Control Logic, receives
“control words’ from the internal data bus and issues the
proper commands to its associated ports.

Control Group A — Port A and Port C upper (C7-C4)

Control Group B — Port B and Port C lower (C3-CO}
The Control Word Register can Only be written into. No
Read operation of the Control Word Register is allowed.

8255 BLOCK DIAGRAM

Ports A, B, and C

The 8255 contains three 8-bit ports (A, B, and C). All can
be configured in a wide variety of functional characteristics
by the system software but each has its own special features

r “personality” to further enhance the power and flexi-
bility of the 8255.

Port A: One 8-bit data output latch/buffer and one 8bit
data input latch.

Port B: One 8-bit data input/output latch/butfer and one
8-bit data input buffer.

Port C: One 8-bit data output latch/buffer and one 8-bit
data input buffer (no latch for input). This port can be di-
vided into two 4-bit ports under the made control. Each 4-
bit port contains a 4-bit latch and it can be used for the
control signal outputs and status signal inputs in conjunc-
tion with Ports A and B. '

PIN CONFIGURATION

tiljdgeerrrprp

PIN NAMES

DATA BUS (B! DIRECTIONAL |

RESET nPUT
CHIP SELECT
llw IWY
WRITE INPUT

“PORT apDRESS
[ poRT ATBITT
mﬁ' 8 (BIT}

"'PORT C (BITH

Vee 5 vouTs

GND svoLts
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8255 DETAILED OPERATIONAL DESCRIPTION:

Mode Selection
There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic Input/Output

Mode 1 — Strobed Input/Output

Mode 2 — Bi-Directional Bus
When the RESET input goes “high” all ports will be set to
the Input mode (i.e., all 24 lines will be in the high im-
pedance state}. After the RESET is removed the 8255 can
remain in the input mode with no additional initialization
required. During the execution of the system program any
of the other modes may be selected using a single OUTput
instruction. This allows a single 8255 to service a variety of
peripheral devices with a simple software maintenance rou-
tine.
The modes for Port A and Port B can be separately defined,
while Port C is divided into two portions as required by the
Port A and Port B definitions. All of the output registers, in-
cluding the status flip-flops, will be reset whenever the
mode is changed. Modes may be combined so that their
functional definition can be “tailored” to almost any 1/O
structure. For instance; Group B can be programmed in
Mode 0 to monitor simple switch closings or display compu-
tational results, Group A could be programmed in Mode 1
to monitor a keyboard or tape reader on an interrupt-driven
basis.

— AGORESS BB
10
( CONTROL 8US 1
10 1T
DATA suf
0,0, A.-‘.l
a

OoR WO Of O

@ IIII il @wm

Basic Mods Definitions and Bus Interface

[of=]s]a]]+]a]s]
Ll

PORT C (LOWERY
o~ OUTPUT

PORT B
1« NPUT
#=0ouTPUT

WOOE SELECTION
@~ MOOE &
1= MOOE ¥

Mode Definition Farmat

The Mode definitions and ible Mode binations may
seem confusing at first but after a cursory review of the
complete device operation a simple, logical 1/0 approach
will surface. The design of the 8255 has taken into account
things such as efficient PC board layout, control signal defi-
nition vs PC layout and complete functional flexibility to
support aimost any peripheral device with no external logie.

Such design rep: the imum use of the available
pins.
Single Bit Set/Resat Feature

Any of the eight bits of Port C can be Set or Reset using a
single OUTput instruction. This feature reduces software
requirements in Control-based applications.
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825SA

T SEY MESAT
1.
0 AESET

»T SELECY
OON0NE
b0 1010101
0011001 18,

}~%0001 1118

l BT SET MEIET FLAG
0 ACTIVE

Bit SeVReset Format

When Port C is being used as status control for Port A or 8
these bits can be set or reset by using the Bit Set Reset np-
eration wst as if they were Cata output ports

Interrupt Control Functions
When the B255 s programmed to operate in Mode 1 or
Mode 2, control signals are provided that can be used as
interrupt request inputs to the CPU. The interrupt request
signals, generated from Port C, can be inhibited or enabled
by setting or resetting the associated INTE flip tlop, using
the 811 set/reset function of Port C
This function allows the Programmer 10 disallow or altnw a
specitic 1/O device 10 nterrupt the CPU without atte.r
any other device in the interrupt structure
INTE thip-flop detinition

(BIT-SET) -~ INTE s SET - Interrupt enable

(BIT RESET) - INTE s RESET  '~terrupt disable
Note All Mask ‘hp flops are automanicailiy reser :rng

mode setrction ang “evice Reset

Operating Modes
Mode 0 (Basic Input/Output)

Mode 0 Basic Functional Definitions
® Two 3-bet ports and two 4 bit ports

. . . LY 1 be t 8
This functional configuration provides simple Input and . 0": D‘Z ::‘“ch'::” or autou
Output operations for each of the three ports. No “"hand- e i
- . ® inputs are not latched,
shaking™ 15 required, data 13 simply written to or read from
® 16 difterent Input, Output confgurations ire possible
2 specified port.
in this Mode
-— [P ——
@ \ /
r—— iy - -—lue -
-~ - X
X X
00y e o e — —{( X >——-
P ‘ap - -_ or — - -
Mode 0 (Basic Input)
-— - -

8 a1 a0 X

ouTeyT

Mode 0 (Banc Output)
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8255A

T cmowea [ anour 8
TeomTc | " romTC
Do PORTA ! wetm 7 "O"TE  owem
"0 0 oo _ouTteur | OUTPUT . 0 _ OUTPUT . ouTPUT
"0 "0 T 0 1 TouTPuT | OUTPUT 1 OUTPUT ' INPUT
0 0 1 0 _OuTPUT _OUTPUT _ 2 INPUT __ OUTPUT
"o 1 7 _OUTPUT _OUTPUT 3 INPUT - INPUT
ToutPuT  INPUT 4 OuTPUT _ OuTPUT
_outeuT__iNeuT S__OuTPUT _ineUT
“0 1 1 o outeutr _InPUT s inPUT ouTPUT
"o 1 1 1 T outeur  ineut 7 INRUT INPUT
) To INPUT  QUTPUT 8 OUTPUT _ OUTAUT _
[ T3 INPUT OUTPUT 9 OUTPUT _INeuT
Y 0 1 0  INPUT  OUTPUT 10 INPUT ouTPUT
TVTTT0 T T 1 T aNeuT T ouTPUT 11 INRUT INPUT
\ "0 T o TNPUT INPUT 12 OUuTPUT  OuTPUT
R v TaNeUT INPUT 13 outPuT  INPUT
TVTTTH T To T neur T neuT 14 ineuT | ouTRuT
TV Ty T T weuT T wNPUT a8 NPUT  INPUT
MODE 0 CONFIGURATIONS
CONTROL wOaD +0 r COMTROL WORD =2
O Dy Oy o, o, 0O, D, D' O, Dy 0y 0O, D‘ D, o, %

[ SR IR Y VLIS
o -
T J BT R
5.0, e——— - =] c - 9,0y = c -
F— ' =, N e L N
1S S ‘ e e 1
i
1
I
r
|
CONTROL WORD +3 | CONTROL WORD «3
> o O O 0, 0, 0 0 l O, 0, & O O 0 O B
T
fv 9 a8 o0 [ [ !I ' 1,0 0 0 LI ] l‘|]
i i .
H
J S—— o, ra, i At rara,
s ’ L)
b e, . N ST Ry
0.0y = -——= < 1 0, 0y *—————edf c -
o =t~ e, et e
[y S - v, .-———4-'—-‘,\
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8255A

CONTROL WORD =4
0, 0, 0, 0, 0, O,

o 0y

CLLLLLLL]

CONTROL WORD -8
O, 0 0y O, O

[tioin!vlo‘

Py SR A Py L . LY
o °ss
r‘——/—‘—'\‘q‘% et e,
By Oy =" C‘L 0y 8y =" Cl’
SREVLENY Y L PLENS Y
[ e W Y B e ..
CONTROL WORD #8 CONTROL WORD =9
0, D, B 0, Dy O O, DO D, D, Oy D, Dy 0, D, Dy
L] e
L[.I.].!‘[ulo{‘] ta[o}vlilo‘n )
A-——.-#.—O".,!Av Al 2 rA, PAy
8256 8755

0,0y -}

0, 0y =— - -

CONTROL WORD =12
D, o O 0, D, D, O, D

T 7 T
[vno«ol|,|oo.o]
i i L i i

Py Du—.
0258
.
0, 0p o— el c
.
= >
s )

.
sf— Al e, e, 8 —A = 8. P8,
CONTROL WORD =8 CONTROL WORD =10
o, o, Oy O, D, O, D, O, D, Dy Oy D, ©, O, D, O
T 1
[T[O[OIOJ[TIOII}G] [‘!Drﬂil:
i
I L]
Afp——#" - ra pa, alke - ra, ra,
258 A2S5
P Y I R
D, D, >— ] < D, 0y = -~ c 4
[ DL SIS [l SR N
s
st ru, e, 8l e, rm,
CONTROL WORD #7 CONTROL WORD =1}
o, O 0B 0 0 D, O, D o, O, 0 D, Dy O, O, O

L

[LLLLL

T

0,0,

af—r e A, Py
s

{ |t v, nc,
4

a4 beync,
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CONTROL WORD »13
9, 0, O 0, 0, D, O, 0

T T
| t e o

afe N

2255

2c - - -
]
LY = -

CONTROL WORD 318
9 O, 0O D, 0, D, DO, D,

Cleiefioieprfe]

A .___,4,'._,_ A, Pay

e — oy,
T

“'_‘P“E:’Cv

L R . .Y

D, Dy =— e <
! .

sf—rt— ro, e,

Operating Modes
Mode 1 (Strobed Input/Output)

This functional configuration provides a means for trans-
ferring 1/0 data to or from a specified port in conjunction
with strobes or “handshaking” signals. In Mode 1, Port A
and Port B use the lines on Port C to generate or accept

these “"handshaking’’ signals.

10177

Mode 1 Basic Functional Definitions:

® Two Groups {Group A and Group B)

® Each group contains one 8-bit data port and one 4-bit
control/data port.

® The 8-bit data port can be either input or output
Both inputs and outputs are latched.

® The 4-bit port is used for control and status of the
8-bit data port.



8255A

input Control Signal Definition
STB (Strobe Input)

A “low" on this input loads data into the input latch.
IBF (input Buffer Full F/F)

A "high” on this output indicates that the data has been
loaded into the input latch, n essence, an acknowledgement
IBF is set by STB input being low and is reset by the rising
edge of the RD input.

INTR (Interrupt Request)

A “high” on this output can be used to interrupt the CPU
when ar input device is requesting service. INTR is set by
the STB is a “one”, 1BF is a “one’” and INTE isa "“one”
It is reset by the faliing edge of RD. This procedure allows
an input device to request service from the CPU by simpty
strobing its data into the port.

INTE A
Controlied by bit set.reset of PC .
INTEB
Controlled by bit set.reset of PC

MODE 1 PORT A:

TS S
CONTROL WORD
9.0, - B
TE o, o 7B
P N . N
- —
TN S
Py 0 ¥ s 8f,
-+ et
2+ TPyt
- ec,b = uTa,
a -
2
o, . fer—- 0

WMOOE 1 POAT B,

LR N

LONTAOL WORD

Mode 1 input
Sfl——_l/
- fea ey
18F ’ \
s = - e -
INTR -t o
\»-
b \ { -

INPUT FROM _ __
PERIPWERAL

Mode 1 (Strobed tnput)

8255A

Output Control Signal Definition

OBF (Output Buffer Full F/F)

The OBF output will go “low’’ to indicate that the CPU has
written data out to the specified part. The OBF F/F will be
set by the rising edge of the WR input and reset by ACK
input being low.

ACK (Acknowledge Input)

A “low’ on this input informs the 8255 that the fata from
Port A or Port B has been uccepted. In essence, a response
from the peripheral device indicating that it has received
the data output by the CPU.

INTR (Interrupt Request)

A “high’ on this output can be used to interrupt the CPU
when an output device has accepted data transmitted by the
CPU. INTR is set by ACK is a “one”, OBF is a “one”
and_iNTE s a “one” It 1s reset by the falling edge

of WR.

INTE A
Controlled by bit set.reset of PCg.
INTEB

Controiled by bit seureset ot PC

MODE | IPORT A)

CONTHOL WORD
0, 0, Dy D, Dy D, D, Dy
—mn 1o w0 K

PCyy

- 1Ryt
0 ouTeuT

wR -

oA, P, >
o/
—
[ -~ - 08F,
Lok
I nTE
A oy |- Ak,
S S
(K

WODE 1 .PORT 8)

CONTROL WORD

). D, D, 0, D, 0,0, D

o2 )
—
R - S A T
wre
. oc, |- ackg

Mode 1 Qutput

- ‘wog =

1
INTR \

- et -

| .

Mode 1 (Strobed Qutput)
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DATA FRO
wrn e o
-

L ——— _ :r“)-- ----------------- -=- l'-w\ .
- . /1
l

Mode 1 (Strobed Input)

- 1<
- 1 -+-4

OATA FROS OaTa FROM
PERIPNERAL TO 6238 8738 O PERIPHENAL 7

DATA *mOM

258 7O sose

- —__\__—/———
- [ - Mode 2 (Br-dwectionst)
o \1 } !
- NOTE  Any ssquencs where WR u:wildou_AFT( and ml:_l._muglou RD ' permisssdie.

R

Mode 1 (Strobed Output}
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Combinations of Mode 1

Port A and Port B can be individuaily defined as input or
output in Mode 1 10 upport 2 wide variety of strobed 1'0
applications.

ara kv

[ S N

SORT A - STROSED WL
2ORT S - STROSED OUTIUT

) Ja.ra r .
' PR < - o8,
=l Ak

CONTELL WORO

0AT 2 STRCRE L Te T
PORTE  STACS: et

Operating Modes

Mods 2 (Strobed Bi-Directional Bus 1/0)

This functional configuratior provides a means for com-
municating with a peripherai device or structure on a single
8-bit bus for both transmitting and receiving data (bi-direc-
tional bus 1'Q). “Handshaking ' signals are provided to man-
tain proper bus flow discipline in a simdlar manner to Mode
1 interrupt generation and enable disable functions are
atso available.

Mode 2 Basic Functional Definitions

@ Used in Group A oniy.

® One 8-bit, bi-directional bus Port (Port A) and a 5-bit
controi Port (Port C).

@ Both 'nputs and outputs are atched

® The 5bit controi port (Port C) 1s used for control
and status for the 8-bit, bi-directional bus port (Port
a)

Bi-Directionat Bus 1/O Control Signat Definition

INTR (Interrupt Request)

A high or this output can be used to interrupt the CPU for
both input or autput operations.

Qutput Operations

OBF (Output Butter Full)

The OBF output wilt go “tow’ 1o indicate that the CPU has
written data out to Port A

ACK (Acknowledge|

A “low’ an this inout enables the tri-state output butfer of
Port A td send out the data Otherwise, the output butter
will be in the high-impedance state

INTE 1 {The INTE Flip-Flap associated with OBF)
ontroes oy bit set eset ot PCg

Input Operations

STB (Strobe tnput!

A ‘low 9n tis mput loads data Nt the input latch

IBF (Input Buter Full F F)

A “high™ an smis oetour ~dhcates that data has been loaded

into the input latck

INTE 2 (The 1) TE Flip-Flop associated with IBF)

Comtz = o,

sat reset of PCy
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8255A
o, O <, e mm,
S KD
| | ]
P
' ‘ : : <, p——0 o,
r==5
i : L<","J o f——— R,
AR
i - —
i il — ey
; 0 oUTRUT e —
< -,
GROUP § MODE - —
0« WO0E 8
1 « w00E 1 .
~ g o f—r—eio
Mode 2 Control Word Mode 2
DATA FROM
S080 TO 82%6
-
e toe —
- \
twon

PEAIPHEAAL
ws

DATA £ ROM
SERIPHERLL TO 0738

DATa FROM
8735 TO PERIPHERAL

DATA £ROM
6256 TO sos0

Mode 2 (Bi-directional)

NOTE  Any squence where WR occur

ore ACTK and S—fioccuu_b_c'ou AD « permissible.
(INTR = IBF - MASK « 578 -

1 bet
RD + OBF - MASK + ACK » WR *
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8255A
MODE 2 AND MODE 0 (INPUT) MODE 2 AND MODE 0 (QUTPUT}
e b wn, 0, b
oKD N
e, f——— OBF, o<, f— o,
CONTROL WORD ’ey f—— ACK, CONTROL WORD ey fo——— X,

0, Oy Oy 0, D; 0, 0, O

[ [ DT )

"<,y b ms,
1 = uT
0= ouTrRUT
3
B L
O ————q

D, D¢ 05 D, D, D; O Oy

% Y%
% SN
U A

1> pUT
0 - ouTPuT

[ P—

—r
1
MODE 2 AND MODE 1 tOUTPUT) MODE 2 AND MODE 1 (INPUT)
<, TR, i Py e TR,
i
..,.~<1’> ! [N G
i
L) OBF, | #C, pen = OBE,
CONTROL WOR CONTROL WORD
TROL WORD »e, PCy fo———— ack,
o, Dy 0, D, D, D, D, O, 0, 0y D, D, Dy B, B, D,
onassnna ", s, Pl ia |,
oc, 8t ", f— e 8r,
N
il RS (]
PCy OBF rc, sTiy
D — o #Cz aCKy AD — =g < e 8,
[ pE—— <, INTRy [ F——— By e TRy
Mode 2 Combinations
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8255A

MODE DEFINITION SUMMARY TABLE

MODE 0 MODE 1 MODE 2
N out | N out GROUP A ONLY
Pag IN | our N D out -—
PAY N OouT IN ourt -—
PAZ IN | OuT N our -
Pa3 L) I our N Qut -
PAy N[ ouT IN ouT -—
PAg N ; our iN out -
PAG | IN ouT N our -
PA7 N out N ouT -—
[ IN ouTt N out —_—
P8y N ouT IN out .
P8y P out N our |, ——
P83 IN ouTt N ouT e MODE ¢
By N out IN out —_— OR MODE 1
PBg IN ouT N out —— ONLY
PBg N our IN out —
P8y N out N out _
PCo N out INTRg INTRg 110
PCy N out 18Fg OBfg 110
PCy | N out STBg Ackg 1o
PCy N out INTR, INTRA INTR
PCq N our §TBa 110 ST8a
PCx IN ouT 1BF 5 110 1BF
PCg N our 110 ACKA ACK
PCy IN our /o OBF A O8F 5

Special Mode Combination Cansiderations

There are several combinations of modes when not all of the
bits in Port C are used for control or status. The remaining
bits can be used as follows:

1f Programmed as inputs —

All input tines can be accessed during a normat Port C

read,

1f Programmed as Outputs —

Bits in C upper (PC;-PC4) must be individually accessed
using the bit set/reset function.

Bits in C lower {PC3-PCq) can be accessed using the bit
set/reset function or accessed as a threesome by writing
into Port C.

Source Current Capability on Port B and Port C

Any set of eight output buffers, selected randomly from
Ports B and C can source 1mA at 1.5 volts. This feature
allows the 8255 to directly drive Dartington type drivers
and high-voltage displays that require such source current.

Reading Port C Status

tn Mode 0, Port C transfers data to or from the peripheral
device. When the 8255 is programmed to function in Modes
1 or 2, Port C generates or accepts “hand-shaking’ signals
with the peripheral device. Reading the contents of Port C

allows the programmer to test or verify the “‘status” of each
peripheral device and change the program flow accordingly.

There is no special instruction to read the status informa-
tion from Port C. A normal read operation of Port C is
executed to perform this function.

INPUT CONFIGURATION

o, O D0y D, 0 0, D Dy
O 0 1BF, INTE, INTR, INTE,| 1BF, m.I
GROWP A Growr s

QUTPUT CONFIGURATION
DO D Dy 0, O B

T
TINTE [ 10 1 10 | INTR,, INTE,, OBF, :mn.i

GROUP & QRO 8

Mode 1 Status Word Format

0, D, 0y B 8, O, O, B

=
INTE, | 1BF, INTE, | NTR, !

GROWUP & GROUP &

DEFINED BY MODE 0 OR MODS t SELECTION]

Mode 2 Status Word Format

10-183



8255A

APPLICATIONS OF THE 8255

The 8255 is a very powerful too! for interfacing peripheral
equipment to the B080 microcomputer system. it represents
the optimum use of available pins and is flexible enough to
interface almost any 1'O device without the need for ad-
ditional external logic

Each peripheral device in a Microcomputer system usually
has a “service routine” associated with it. The routine man-
ages the software interface between the device and the CPU.
The functional definition of the 8255 is programmed by the
1/0 service routine and becomes an extension of the sys-
tems software. By examining the 1/0O devices intertace char-
acteristics for both data transfer and timing, and matching
this information to the exampies and tables in the Detailed
Operational Description, a control word can easity be de-
veloped to initiatize the 8255 to exactly “fit”" the applica-
tion. Here are a few examples of typical apptications of the
8255.

INTERRUPT

REQUEST = )
|
3

1 'AO SR el ]
Pa, b ] S
ol alline — HIGH SPEED
i PAL b~ e PRINTER
PA, — =i ]
MODE 1 _'::‘_A - »—:
ouTPUT: s
Pas = [ HMAMMER
= RELAYS
PC. p—- —e| DATA READY |- ——=]
oc, |- - acx Lo—
i PCe p—-w| PAPFR FEED |— =
LPC, - =] FORWARD REV |- — —=i
8256
e, -
8. - L.
P8, -l =
P8y b = - DATA READY
PB, I | po-- - ack
MODE 1 B, ——= ——| PAPER FEED
OUTPUT Teg b - —=| FORWARD AEV
P8y - —= |——-—| R18BON
w——— CARRIAGE SEN
PC, |-} DATA READY
oc, |- — ack
'Co
. CONTROL LOGIC AND DRIVERS
VNY(QQUP'._J

REQUEST

Printer interface
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INTERRUPT
REQUEST !
PC
TTra -
8755 Pa, fe— o A,
PAy [ e A Ry FULLY
DECODED
pa, [
3 % xeveoaro
A, = LY
oa, Ay
MQDE
Neon | PR SHIFT
A, = —| conTROL
o, STROBE
L’c. acx
P8y | e By
B —efB,
S . BURROUGHS
ol 8 SELF SCAN
8, 8, oIsPLAY
8, — -« 8,
MODE 1 I T
oureur. ] PR | —={ BACKSPACE
P8, f— ———e] CLEAR
Lo ot ————={ DATA READY
oc, e e o ack
pC, BLANKING
e, LPC, CANCEL WORD
INTERRUPT
REOQUEST

Keyboard and Display Interface

INTERRUPT .
REQUEST
) [ea |~ ER
va, |~ A
oa, | A
FULLY
MODE 1 | PRy T R 2ECODED
NPUT T va, |- A, xEYBOARD
Pag (= ——a
Pa |- —{ SHIFT
8255
pa. |- - — conTROL
b, |- — STROBE
2oy — -={ ACKNOWLEDGE
N | BUSY LT
ec, b - e} 1e8T LT
Lo o
= —=
. P8y fo
o8, fu e B
°8, N
wooE 0 | P8, N
NPUTY ] pg e S Y
I
Pa = — -— .
ea, | 47

TERMINAL
ADDRESS

Keyboard and Terminal Address interface

8255A

INTERRUPT

[ Pagb— - 8
PA, |
e, b -
9A1 — -
pa b—
MODE O | PAsi— -
ouTPuT: | pa - e
ra, | - DA b= ANALOG SUTPUT
4 CONVERTER
[ = - DAC,
pC, |— —
v b -
8755 !
L ms8
[eocy b | stBOATA
sc, - ourpuT EN
:1h g
SET RESET
ec, - ~f sameLE En
PC‘ - - STB
L
o8, |- Ls8
geir
P8, o 20
Pe, = CONVERTER - ANALGG NPUT
AOQCH
mMODE ¢ | PB; =
ANPUT) Pe, |- 4
e, f— .
LRSS 4
P8, |- - ms8

Digital to Anal

INTERRUPT
REOUEST

log, Analog to Digital

NTERRUPT
QEQUEST

REQUEST

———
Froe— -]
[N -
pa, .
Payfe—— -
Pag|e— e
pag|e— -
0DE 2 - Pag |- -
pa,fe s
[ EETE—
ve, |- et
we, f- —
Rall o n
755

oC, fo -

e
P . -
[ = ——ef
Ty s -
[ -
wope 0 | "B1F -
auteur o8 -
T 8 -
[ . o]
= -

] FLOPPY DISK
: CONTROLLER
0, AND DRIVE

DATA STB
ACK N
DATA READY
acx ouT;

TRACK 0 SENSOR
SYNC READY
INDEX

ENGAGE W ~E
FORWARD REV
READ ENABLE
WRITE ENABLE
2ISC SELECT
ENABLE CRC
TEST

BUSY LT

Basic Floppy Disc Interface

ENET . o
Pa, b— -~ =R CRT CONTROLLER
PAI — — “, ® CHARACTER "EN
ea, b RN N « REFRESH 3LESER
[ SSU— o CURSOH
4
o |- N
MODE 1 | PRl - —={ SHIFT
ouTPUT: | pa | controL
»C, p———n- - —=| DATa READY
e, l— — ack
oc, b— —=1 BLANKED
o, b | BLACK WHITE
8255
2 S | RowsTe
oc, }— = cOLunN sTB
ocy b—— -—=| cuURSOR H v ST
28, b— |
MODE 0 | PB4 e
outeur: | e, b .
o8 S CURSOR ROW COLUMN
g ADDRESS
PRt — — Hev
Pey - - -
PR e
g b e

a3 o2 |a— —Rr,
770 PESm— N
8 LEVEL
 — e R
o8 ’ PAPER
T O A=, TaPE
N e, mEaven
[ ea e - -2,
MODE * oy e —=
eyt % s
sa.ja A,
[ P sT8
P o S ~=f ACK
i
| b -fstop sc
3255 “ACHINE TOOL
oC. |- START STOP
""‘f‘vo o¢. fum LIMIT SENSQR M Vi
PU
oc, |- —out oF FLUID
oa, |- —={ cHance TooL
e, |- ~{LEFT RIGHT
79} — —=1UP DOWN
wooEo | P8 ~|Hom sTep sTROBE
auteet | pg, | ] verT sTEP STROBE
o8 b— —=f sLEw sTEP
rag b —-—=| FLUID EnABLE
og, b— - ——e] emERGENCY STOP

Basic CRT Col

ntroller Interface

Machine Tool Controiter Interface
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8255A

ABSOLUTE MAXIMUM RATINGS*

"COMMENT . Stresses above those lisred under “Absolute
Maximum Ratings™ may cause permanent damage to the
device. This is a stress ratung only and functional opers-

[ (3 SYSTEM BUS (D A AND C1 ]
| | T t
—— et e e e e e ey e = —_— e e, — . - ——y
i i
A N y < <
! -
080 o, .
ROM 1256 8255
v .‘::40 8738 MODE 2 MODE 2
< s/X P
WASTER CPU \/_ \ ;
i AV
MASTER
10
| 2080 8080
cru cPu
b e e ——— e —
MEMOAY MEMOAY
) o
SUAVE cPU 2

Distributed Intelligence Multi-Pracessor Interface
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Ambient Temperature Under Bias. . 0Ctw70C tion of the device ar these or any other conditions above
Storage Temperature . -65 Cto+150°C those indicated in the operational sections of this specifi-
Voitage on Any Pin cation is not implied. Exp to absolt maximum

With Respect to Ground . -085V o +7V rating conditions for extended periods may affect device
Power Dissipation . . . .. .. ... .. ....... . 1 Watt retiability.

D.C. CHARACTERISTICS T, - 0°Cto 70°C, Ve = +5V  £5%; GND = OV

TEST CONDITIONS

SYMBOL PARAMETER MIN. | MAX. | UNIT

Vie Input Low Voltage -0.5 0.8 v

Vi Input High Voltage 2.0 Vee v

oL (DB} Qutput Low Current {Data Bus) 25 mA Voo = 0.45V

o (PER} Qutput Low Current {Peripheral Port) 1.7 mA Vou = 0.45V -
lor (DB} Qutput High Current {Data Bus) -400 uA Vow = 2.4V

lon(PER) Qutput High Current (Peripheral Port) -200 LA Vou = 2.4V

loar!"! Darlington Drive Current -1.0 |-40 mA Rext = 75082, Ve = 1.5V
lee Power Supply Current 120 mA ‘

e input Leakage ! 10 uA Vin = Vo

lorFL Output Float Leakage . 10 HA Vout = GND +0.45, V¢

Note: 1. Adaptable on any 8 pins from Ports Band C.

CAPACITANCE T, =25°C Voe =GND = 0V

.
SYMBOL PARAMETER i MIN. | TYP. | MAX. [ UNIT TEST CONDITIONS

Cin Input Capacitance 1T 10 pF L fe = IMHz

Cio 1 O Capacitance 1 i 20 | pF l Unmeasured pins returned to GND

TEST LOAD CIRCUIT (FOR DB)

750:

I 100pF

* Vixr 15 SET AT VARIOUS VOLTAGES DURING TESTING TQ GUARANTEE THE SPECIFICATION
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8255A

AD \

A.C. CHARACTERISTICS T, -0Cto 70°C. V¢e = +5V :5%; GND = OV

BUS PARAMETERS: — =
INPUT X f
READ: - L o v - —/\= — — SN
_ SYMBOL PARAMETER R MI‘NA . MAX. N ’U>NIT 7“ TE§T COETI?L‘JS - - 4X
taR - Address Stable Before READ ] ns cem X
;.A - “;ddr;ss S;abIVE Atter READ ’ 0 ) N ns . -

e READ Puke e Coam S N h— e — —— — —C A ‘
tRD Data Vald From READ 250 T ns CL = 100 oF _— tap - - -— s
Ta: . 631;;163( Attar Rﬁf) ’ B 150 ns - Cl: = 106 oF - Mode 0 (Basic Input)

10 ns CL = 15pF —_

LY ; Time BE(V\{GEH R?}\Dg and or WRITES ; 850 ) ;, 7 ; ns j - ; - - e -
WAt - , S T

taw Address Stabte Before WRITE 0 s

WA - Address Stable After WRITE i 20 ’ - ns - - 0y Dy f X

tww ’ Aﬁ;ﬁ'—gp;ls? Wiath ’ 400 ’ ’ ns i ) - Taw - - twa

tow ’ Data Vaird To WRITE (T.E. ’ 100 ’ ’ 'v; ) 7 % At A0 *

WO ’ Data Valiy At WRITE i 3C ’ ’ ns )
OTHER TIMINGS: ‘ ’ i i N uteur X
T e T TR1 T Dutout © 380 s CL:100pF - .

':‘p; ’ Per .oheral Data Before RD ’ 0 ) . s ) N B

'R ’ Peripheral Data A‘flev RD ) ls) ’ ’ s B - Mode 0 (Basic Output)

e AR P st S T L T e

To STB Pulse WV.dth 500 s

o " Per Data Before TE OF STB oo s s

fon " Bur Data Atter T E Of STB T . o

o | OEER 0T dumsur ’ T a0 s cL-1000f i

[ ACK=1 T2 G.tout Float ) ’ 7250 i 15 - CL = 100 pF )

20 CL = 15pF
SR=1To OBF-0 T 7 8% s CL-1000F
ACR=0 7> 0BF =1 T30 e CL=1000F

T s §T8-0 To 18F -1 T30 s cL=100pF

T iae D=1 T~ I1BF=0 7 30 s cL=1000F
tae AB=0To INTR=0 7100 e CL=100pF -

v " §TB-1 ToNTRA T30 as CL=1000F
i " AGR-1 To INTR-1 ’ T 30 W CL=1000F
" TR=0To INTR=0 T80 s CL=1000F

Note Qe g ot aser Duose Tstis dT east D0us 1o N3 31 JTUer posver on

ieiseruent Reset 0. se an pe 500 ~s mun
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