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CALUMOS™ O, CA82C55A
PROGRAMMABLE PERIPHERAL INTERFACE

+ Pin and tunctional compatibliity with the The CA82C55A Programmable Peripheral Interlace is i
Industry standard 8255A high performance CM? device oftering pin tor pin tunc-
tional compatibility with the industry standard 8255A. 1t

' :::&';::cmségfes and 80186/188 inciudes 24 (/0 pins which may be individually programmed
in 2 groups of 12 and used in 3 major modes of operation.

< Very high speed - 10, 8 and 5 MMz zero walt state  Bus hold circuitry on alt I/O ports together with TTL compati-
operation bility over the full temperature range eliminates the need for

H- i .
+ Low power CMOS implementation pull-up resistors
The CA82C55A is a general purpose programmable /O

* TTL Inputioutput compatibility device designed for use with several different micro-
+ 24 programmable I/O pins processors. Its high speed and high performance make it

ideally suited for aerospace and defense applications, while
+ Direct bit set/reset capablility the low power consumption suits it to portable systems and
+ Bi-directional bus operation systems with low power standby modes.

« Enhanced control word read capabllity

+ Bus-hold circuitry on all /O ports eliminates the edx¥qgffss
need for external pull-up resistors ZE__LQL; QOOLRHRS
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. Figure 2 : PLCC and DIP
Figure 1 : CA82C55A BLOCK DIAGRAM PIN CONFIGURATIONS
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Table 1 : PIN DESCRIPTIONS

PC,, 151311
IO
RESET 39
T
Vgs 8
WR 40

i

‘Symbol Pln(s) 4 Type :
, ' pLCC . PDIP -
LALA, T 9,10 8.9 !
CH / 6 |
Dy, =~ 3830 3427 11O
PA,, | 52 41 O
44-41  40-37 i
PB,. - 20-28 ' 1825 | |O
PCy, 1619 1417 1O |

1310 1O Port C, Pins 4-7: Upper nibbie of Part C.
’5 o | Read Control Th|s mpul |s Iow Eu;x;lgwcPU read operahons B _ T
35 ‘ ’ ) I : t - R;;et A high on this mput clears me control register and all po—ns are set to the mput mode.
% | Power5V:10%0CSupply
7 ' Ground OV S
36 ' { ' Wrne Control ThlS input os low dunng CF;UQV_Hm operatlons I

Name and Functlon

- |
Address: These input signals, in conjunction with RD and WR, control the selection of one o
the three ports or the control word registers.
A, Ay RD WR CS  InputOperation (Read)
¢] 0 1 0 Port A - Data Bus
1. 0 1 1] Port B - Data Bus
1 4] 0 1. 0 Pont C - Data Bus
1 0 1 0 Control Word - Data Bus

A, A, RD WR Cs Output Operation (Write)

0 4] 1 Q 0 Data Bus - Port A

[¢] 1 1 4] 0 Data Bus - Port B

1 0 1 0 0 Data Bus - Port C

1 1 1 0 ¢] Data Bus - Control ;

! A, A, RD WR CS  Disable Function |

X X X X 1 Data Bus - 3 - State

X X ! 1 0 Data Bus - 3 - Stale

Chip Select: Alow un this input enables the CAB2C55A to raspond to RD and WR signals. RO
and WR are ignored otherwise.

Data Bus Bi-directional, tn- stale data bus lines, connected o system data bus.

Port A Plns 0 7: An 8- bn data output létch/buﬁer and an 8-bit data mput buﬁer

Port B, Pins 0-7: An 8-bit data output Iatch/buffer and an 8 bit data input buffer
Pont C, Pins 0-3: Lower nibble of an B-bit data Vc‘>u“tpUt Iatch/buffer anan 8- bit data |np[1t—buﬂe~
(no latch for input). This port can be divided into two 4-bit ports under the mode 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 conjunction with ports A and B.
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: Generaf

The CAB2CS5A is a programmable peripheral interface
device designed for use in high speed, iow power micro-
computer systems. It is a general purpose 1/O component
e which functions to interface peripheral equipment to the
i microcomputar system bus. The tunctional configuration af
¢ the CAB2CS55A is programmed by the system software such

that no external logic is necessary to interface peripheral
devices or structures.

| Data Bus Buffer

This 3-state bi-directional 8-bitbutfer is used to interface the
CAB2CSS5A to the system data bus. Data is transmitted or
B received by the buffer upon execution of input or output
® instructions by the CPU. The data bus buffer also transfers
control words and status information.

Read/Write and Control Logic

= This block manages all of the intemal and external transfers
of both Data and Control or Status words. It accepts inputs
from the CPU Address and Control buses and issues
commands to both of the Control Groups.

Group A and Group B Controls

?g The tunctional configuration of each port is programmed by
# thesystem software. The CPU outputs acontrol wordto the
#  CAB2C55A. The control word contains information such as
gg mods, bit sat, bit reset, etc., that initializes the functional
% configuration of the CAB2C55A.

&
3

? 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.

+ Controi Group A - Port A and Port C upper (C; - C,)

+ Controt Group B - Port B and Port C lower (C, - C,)
The controi word register can be both written and read as
shown in the address decode table in the pin descriptions
{Table 1). The control word format for both Read and Write
operations is shown in Figure 8. Bit D, will always be a logic
ONE when the control word is read, as this implies control
word mode information.

FUNCTIONAL DESCRIPTION

Porta A, Band C

The CAB2C55A contains three B-bit ports (A, 8 and C). All
can be configured in a widd variety of functional character-
istics by the system software, but each also has its own special
features.

Port A: One 8-bitdata outputlatch/bufter and one 8-bitinput
latch. Both pufl-upand pull-downbus hold devices are present
on Port A.

Port B: One 8-bit data input/output latch/butfer and one 8-
bitdatainputbuffer. Only puil-upbus hold devices are present
on Port B,

Port C: One 8-bit data output iatch/hutfer and one 8-bit data
inputbufter {no latch for input). Port C can be divided into two
4-bit ports under the mode 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 conjunction with ports A and B.
Only pufl-up bus hold devices are present on Port C.

See Figura 3 for the bus-hold circuit configuration for Ports
A, BandC.

RESET

INTERNAL
DATA

INTERNAL EXTERNAL
DATAIN PORT A PIN
INTERNAL | .
DATA OUT 158
WR
Voo
RESET E’
<1 o1 EXTERNAL
< J PORT B.C PIN
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Figure 3 : PORTs A, B & C BUS-HOLD CONFIGURATION
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Table 2 : AC CHARACTERISTICS (T, = —40° 10 485°C, Vpp = 5V & 10%, Vg = 0V)

Symbol Parameter I Test j lens (5 MHz) lelts (8 MHz) E Limits (10 MHz) | Units
Condltlons‘ Min | Max | Min | Max Mmin | Max {

- 3 SIS U S (U it E
tap ACK Oto Outpui | 300 175 126 | ns
B S Sy i B Iy o S

4 |ACK Pulse Width | 300 200 . 100 " ns
hos |ACK-0tOBF-1 N o 30 | 50 | 100 | ns |
imi | Address Stable Before RD | 20 | | o . ns
R N s

lor | AD « Data Floating 10 | 100 10 75 10 75 ns
i RD T to Data Floating i
low wasewpTmesseewA T w0 | e | w1
I tur wPenpheral Data After RD : .20 0 0 ns
i i],; : ‘Penpheral Data Before HD f “'jv 20 ; — 0 o ns
tw ACK - 110 Output Float I ) l 20 | 250 } 20 | 250 20 {175 | ns
Y : Punphuml Data Attor STH High Lo L50 40 ns
s :Panpheral Oata Betore STH High E “ 20 ! ’ 20 20 ns
e AddesstosTmeatsADT | 2o | o [l e T
tap  Data Delay from RD | I i‘ 200 120 | 95 ns
tngs | Reset Pulse Width ) ]s Note2 . 500 | 500 | | 400 s
twe  RD=110IBF =0 | : 300 s 120 | ns
tyr | AD=0wINTR=0 "1'“““"“" | 400 ) 200 | 160 | ns
. tan | RD Pulse Width o o0 | ;160 | | w00 | | ns
e |Recovery Time between ROWR = | 850 200 100 s
ty  |STB=010IBF = 1 300 150 100 | ns
tr STBotewtR-r T T T [ w0 [ e [ s
!§T,,, ‘ STB Puise Width J 300 \ | 100 L WASEOV ns
twa " Address Hold Time After WA T (PotsA&B! { 30 |20 10 ns
e, PotC {30 20 10 |y 6
twe WF! =110 Oulpul 350 350 150 ns
two Data Hold Time Atter WR T PotsA&B. 40 | 30 20 s
D lPetc | 40 | |3 | = s
Ctwir »WF% oto INTﬁh o See Note 1 l 8so | | 200 | 160 | ns |
. twoe A.v;.‘li.‘,‘,.‘_‘.‘? OBF-0 L] o S L AN el S
tww  WR Pulse Width 300 | I"100 70 | ns |
B S SRRV NS S U S SO
Notes: 1. INTR T may occur as early as WR .

2. Width of initial Reset pulse after power on must be at least 50 uSec. Subsequent Reset pulses may be 500 ns

minimum.
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Figure 4 : TIMING DIAGRAMS

a) Mode 0 (Basic Input)
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b) Mode 0 (Basic Output)
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c) Mode 1 (Strobed Input)
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d) Mode 1 (Strobed Output)

ptmm— {408 —

— 1\ | o4 =

ouTPUT 5‘

e) Mode 2 (Bi-directional)
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Note:  Any sequence where WR occurs before ACK, and STB occurs before RD, is permissible
(INTR = IBF + MASK + STB « RD + OBF « MASK « ACK « WR).
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f) Write Timing

Ay A, C8

DATA BUS K

@) Read Timing

f
A, A, .CS X
ke

Yan 3’1 ™ r—]'m

(ND

t

+13

e \\\NN\N2T 2NN\ S NN

DEVICE VT
UNDER j EXT
24 TEST
’ 2.0 20
7( >TESTPO!NTS< \ G, - 150pF
045 o / —os 0.8 ~— ICL”SOPF
A.C. Testing Inputs are driven at 2.4V for a Logic 1 and 0.45V
for a Logic 0. Timing measurements are made at 2.0V for a "V, is set at various voltages during testing to guarantee the

Logic 1 and 0.8V for a Logic 0.

Figure 5 : AC TESTING /O WAVEFORM

specification. C, includes jig capacitance.

Figure 6 : AC TESTING LOAD CIRCUIT
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Table 3 : DC CHARACTERISTICS (T, = -40° to +85°C, Vpp =5V 1+ 10%, Vgg = OV)

Symbol " Parameter
o VooSwpyCumemt
Ippss . Vpp Supply Current-Standby
M input Leakage Current
loFL wl Qutput Float Leakage Current
lpnn ‘ Pori Hold High Leakage Current
lom Port Hold Low Leakage Current

I

H e
Vin ' Input High Voltage
Vi Input Low Voltage
Vou Qutput High Voltage
Vou Output Low Voltage

Notas: 1. Pins A, A,, CS, WR, RD, Reset.
2. Data Bus; Ports B, C.
3. Outputs Open

T
i
{
i
i
|
i

1

|
|

" TestConditions | Limits | Units |
Min ] Max
177 (Note 3) - 10 mA
Vpo =55V D BT CuA
Vin = Vpp 0r Vs
Port Conditions:
If IYP = Open/High
O/P = Open Only
Data Bus = High/Low
CS = High
Reset = Low
Pure Inputs = Low/High 4
Vjy = Vpp 10 OV - E3) pA
(Note 1)
Vi = Vgp 10 OV - 10 PA
(Note 2)
Vour =30V -50 -359 HA
Ports A, Band C
Vour = 10V +50 +350 HA
Port A only
,,,,, 20 [ Ve | V.
-05 0.8 \
lop = ~2.5 MA 30 Y
loy=—100pA [ Vp,-04 Y
Cdg=25mA - 04 i v
P Je— - [ S —— e “V_;_‘_,_J
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Table 4 : CAPACITANCE (T, = 25 °C, Vpp, = 5V + 10%, Vgg = 0V)
{ |
Symbol Parameter Test Conditions Limits Units
! | .o |
[ P ) | Min 0 Max
I Cou Input Capacitance Unmeasured Pins ‘ 10 ) pF
‘l_ -Cg 1O Capacitance I Returned to V ! L 2(3 o Mpi
Table 5 : RECOMMENDED OPERATING CONDITIONS
— — — e e
[ DC Supply Voltage : +4Vto+6V
Operating Temperature Range Commercial l 0°Cto 70 *C
_Industrial R ~ ~40°C to +85°C
Military -55'C to +125°C

Table 6 : ABSOLUTE MAXIMUM RATINGS

DC Supply Voltage
input, Output ar VO Voltage Applied

Storage Temperature Range
Maximum Package Power Dissipation

S S PSS

-05Vio Ve, + 05V
. 785C10+150°C

1TW

Stresses beyond those listed above may cause parmanent damage to the device. These are stress ratings only, and functional operation
of the device at these or any other conditions beyond those indicated in the operational sections of this specification is not implied.

Exposure to maximum rating conditions for extended periods may affect device reliability.

M
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OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can be
selected 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 with all 24 port lines held at a logic one level by
the internal bus hold devices. After the resetis removed, no
additional initialization is required for the CAB2C55A to
remain in theinput mode. No puliup or pulidown devices are
required. During the execution of the system program, any
of the cther modes may be deleted by using a single output
instruction. This allows a single CAB2C55A to service a
variety of peripheral devices with a simple software
maintenance routine.

The mades for Port A and Port 8 can be separately defined.
while Port C is divided into two portions as required by the
Port A and Port B detinitions. All of the outpul registers,
includirg the status flip-flops, will be reset whenever the

e ADDAESS BUS

. | l v

¢ CONTROL BUS 5

S| [

8 GATABUS S
v

/LEB.WR D, - D, A - A,

c
MODE © 8 Lt A

@o [ fb

e

BT mE
l'“"—"—l A
}% 1L AT Lo

Figure 7 : MODE DEFINITIONS and BUS INTERFACE

mode is changed. Modes may be combined such that their
functional definition can be tailored to almost any VO structure.
For example, Group B can be programmed in Mode 0 to
monitor simple switch closings or display compulational
results, and Group A could be programmed in Mode 1 to
monitor a keyboard or tape reader on an interrupt-driven
basis.

o Pee oo Joe [ o] roue’s

1 | weur
PORT C (LOWER}
o [outRut
1| weur
L |PoRTE RETT
o | MoDED
L | MODE SELECTION VODE |
.
GROUP A
PORTC (UPPER) |
- . nid
o [ourPut
1 | weur
berno— 4 — | PORT A
oottt
00 | Movt 0
e U SELLETION [ 03 [ a0DE ¢
1x | Mooe 2
e | [

Figure 8 : MODE DEFINITION FORMAT

Single Bit Set/Reset Feature

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

When Port C is being used as status/control for Port A or B,

these bits can be set or reset by using the Bit Set/Reset
operation as if they were data output ports.

1278 £ 09 0% O 8 e ) -

Wit setect |

OONT CARE

L

3 L]
el
L1 1 )
'] Al

o]r
o]t
(A K
[N K

Figure 9 : BIT SET/RESET FORMAT

3~-92




proves ¢

Newbridge Microsystems

CAB2C55A

interrupt Control Functions

When the CAB2C55A is operating in Mode 1 or Mode 2,
control signais are provided for use as interrupt request
inputs to the CPU. The interrupt request signals, generated
from Port C, can be inhibited or enabled by setting or
rasetting the associated INTE flip-flop using the bit set/reset
function of Port C.

This function allows the Programmer to allow or disallow a
spacific 1O device to interrupt the CPU without affecting any
other device in the interrupt structure.

INTE flip-flap definition:
(BIT-SET) - INTE is SET - Interrupt enable

Operating Modes
Mode 0 {Basic Input/Output)

This mode provides simple input and output operations for
each of the three ports.eMNo handshaking is required. Data
is simply written to or read from a specified port.

Mode 0 Basic Functional Definitions:

+ Two 8-bit ports and two 4-bit ports.

+ Any port can be input or output.
+ Outputs are latched.

+ Inputs are not latched.
+ 16 different InputOutput configurations are possible in

(BIT-RESET) - INTE is RESET - Interrupt disable this mode.
Note: Ali Mask flip-flops are automatically reset during
maode selection and device Reset.
Table 7 : MODE 0 PORT DEFINITION
" Control Control Word Bits Port Direction ‘
Word GROUP A GROUP B " GROUPA |  GROUPB R
. D; | Dg|D; | D,| D3| D, | D[ Dy | PA-PA, | PC,/PC, PCyPC, EL PB,-PB, B
0 1 o ol o|o]o]| o | outrur OUTPUT | OUTPUT ' OUTPUT
1 il olale|lo|alo| 1| outrur | outpur ! | INPUT OUTPUT
T T Ty oo oo o 770 outeur | outur  Touteur T mRUT
3 1 oo o] 6”7#5 1| v [outeur | outPur. \ INPUT CINPUT
s 1t [o]o o] 1ol o]|o ] ourrur | wpuT ﬂ’ | OUTPUT | | outPUT
5 t o]o ol 1|0]o]| 1t | ouTruT | INPUT INPUT oUTPUT
3 1]olo { ol 1o 1] 0o | outrrur [ NnpUT OUTPUT | INPUT |
7 11ojo ol 1lol 1|1 outrur | weur | INPUT E NPUT |
8 1 lolo | 1]ololol|o | meut outPur | outpur | ouTPUT. ‘
9 t {ofo|1]afo]o] 1| meur outPur [ iNPUT | P‘,Jj@{,,vj
10 1lolol1t]ofo]| 1|0 | weur OUTPUT | OUTPUT INPUT !
11 11 o0]o oo v 1 ] InpUT OUTPUT INPUT | INPUT |
‘:"1”2'" ’“J"i" oo AT 1 o] o] o | meur (INPUT ﬁx ouTPUT ”}"’dﬂfﬂif’ j
13 oo v rjoejor ) INeUT | INPUT | INPUT - OUTRUT
14 1 lofo | 1| 1To 1o ! mpur INPUT OUTPUT INPUT :
15 1 lolo 1ol 1] J} INPUT J INPUT INPUT INPUT

Refer to Figure 10 for an example of a Mode 0 Conﬁguratnon
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D, Dy Dy 0O, O, 0, 0, D
o lofofoJofo]afol]

g
A —-—f-——-. PA, PR,

CAB2C55A

I — c
——7(4—5 SN
a +>B SR

Figure 10 : MODE 0 CONFIGURATION

Mode 1 (Strobed input/Output)
This mode transfers /O data to or from a specified port in
conjunction with strobes or handshaking signais. In Mode
1, Port A and Port B uso the lines on Port C to generalte or
accepl these handshaking signals.
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.
« Tne 4-bit port is used for control and status of the 8-bit
data pont.
Input Control Signal Definitions

STB (Strobe input): ALOW on this input loads data into the
input iatch.

IBF (input Buffer Full F/F): A HIGH on this output indicates
that the data has been loaded into the input latch. IBF is set
by the 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
usedtointerruptthe CPUwhen an inputdeviceis requesting
service. INTR is set by the STB being a ONE, IBF is a ONE
and INTE is aONE. Itis reset by the falling edge of RD. This
procedure aliows an input device to request service from the
CPU by simply strobing its data into the port.

INTE A
Controlled by bit set/reset of PC,.

INTEB
Controlled by bit set/reset of PC,

CONTROL WORD
D, ©Ug Dy Dy Dy D, D, Do

1w X oA, pay KB
P NE Hpe, fe—— sTB,

.
PCy [——e iBF,
t - INPUT
@ - oUTPUT
"' PCy f——— INTR,

je- 10

CONTROL WORD

0, Lg Dg
1 il 1

[e———r STy

— e,

—— NTRg

no——ﬂ

Figure 11 : MODE 1 INPUT

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
port. The OBF F/F will be set by the rising edge of the WR
input and reset by the ACK Input being low.

ACK (Acknowledge Input): ALOW on this inputinforms the
CAB2CS55A that the data from Port A or Port B has been
accepted. (i.e. a response from the peripheral device indi-
cating 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 when
ACKis a ONE, OBF isa ONE and INTE is a ONE. Itis reset
by the falling edge of WR.

INTE A
Controlled by bit set/reset of PCg.
INTEB
Controlled by bit setreset of PC,.
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CONTROL WORD MODE 1 (PORY A)

D, Dy D, D, Dy D, D, D

CI T T T -

PCLe

1 « INPUT
0« OUTPUT

WR eemipetd pC 2

CONTEOL WORD MODE 1 {PORT B}
Dy Dy Ds 04 0O D3 Dy Dg
KD OZOZOWER IR« P8, -Pa, [F
PC, OBk

Figure 12 : MODE 1 QUTPUT

Mode 2 (Strobed Bi-directional Bus I/O)

This mode provides a means for communicating with a
peripheral device or a structure on a single 8-bit bus to
facllitete both the transmitting and the receiving of data
(bi-diractionat bus 1/0). Handshaking signals maintain
prope’ bus flow discipline in a similar manner to Mode 1.
Interrupt generation and enable/disable functions are also
available.

Mode 2 Basic Functional Definitions:
+ Used in Group A only.

« One 8-bit, bi-directional bus port (Port A) and a 5-bit
control port (Port C).

» Both inputs and outputs are latched.

* TheS5-bitcontrolport (PortC)is usedforcontroland status
o’ the 8-bit, bi-directional bus port (Port A).

- Bi-dirsctional Bus /O Control Signal Definition

INTR (interrupt Request): A HIGH on this output can be
used to interrupt the CPU for input or output operations.

LINEYN CD
Al mmeni
CONTROL WORD o, arh,
D; Dy 0y O sy Dy DD, .
ok g
s x
CLLL L X —
PC, e NTR,
P, Jaghe 10
Pe,,
o
1. NPUT 8. 8 @
0« OUTPYT .
Pe, Hw.
[~ p—— PC, e iRy
PC, prmets INTRy
PORT & - :STROBED NP
PORT 8 [STROBED OUTPUT:
[N
80 e
CONTROL WORD P, e 8%,
] Dg D 0, Dy O 0. D i
7 De Dy 04 Dy D, ] ee, @,
Lijojefefwl ][>
1 P, | MTR,
PCUQZ*-»LO
PCes
1« NPUT Ml @
0. OUTRPUT
PC, = 578,
WA el PC, [ iBFy
PG, |t W7R,

PORT A - (STROBED QUTPUT}
PORT 8 - (STROBED NPUTS

Figure 13 : COMBINATIONS OF MODE 1

Output Operations

OBF (Output Buffer Full): The OBF output will go LOW to
indicate that the CPU has written data out to Port A.

ACK (Acknowledge): A LOW on this input enables the
tri-state output buffer of Port A to send out the data.
Otherwise, the output buffer will be in the high impedance
state.

INTE 1 (The INTE Flip-Flop Associated with OBF): Con-
trolled by bit setreset of PCg. )
input Operations

STB (Strobe Input): A LOW on this input loads data into the
input latch.

{BF (Input Buffer Full £/F): A HIGH on this output indicates
that data has been loaded into the input latch.

INTE 2(The INTE Flip-Flop Associated with IBF). Controlled
by bit sevreset of PC,.
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C, 0y Dy O, Dy D O, Dg

[ L DX e [re] 0]
) r — TTINPUT ] INTR,
T Lo Touwu
[PORY a T_[INPUT
¢ [ourpul
O 0Bt
R
e e
L IMODE T
§18,
1BF,
AD ——=4 Pczo<731—> vo
Figure 14 : MODE CONTROL WORD
Figure 15 : MODE 2
MODE 2 AND MOE 0 (INPUTY MORIE 7 ANCESMOIDE U (KT BPUT
PC, [ INIH, PCy —* iR,

CONTRL WORD CONTROL WORD
PA,-P ““ AP “”
7 Pha D, Dg DOy D, Dy D; Dy Dg 7 Pho

U: Dg Dy 0O, 03 D, 0. Do
ZOONERENE o f—r oo, (L DXDIKT e Lo L] e, [ o,

PCy [—— ACK, PCq [e—— ACK,
PCyq PC, [+— 518, PCyp PC, fe—— 38,
12 INPUT PC, [~ ar, 1 = INPUT L e
0= OUTPUT 3 0« QUTPUT a
PCoo [#w 10 PCy o[ 10
Rp —%= AD ——*
P8, - P8 - 8, P8
" 7o [ " -8,
MODE 2 AND MODE 1 (QUTPUT) MODE 2 ANIIMOOE 1 (INFUT)
BC, [— INTR, PC, |-——e INTA,
CONTROL WORD CONTROL WORD
A, PA, : PAs-Ph,
D, D¢ Ds O, O; O; D, Dy 0, DOg Oy D, Dy D, D, Dy
TISASE S S —— SEISEISE 7 —
T XX [ X ol [ DD [ o
PCq fa—— ACK, PCy |e—— ACK,
PC, fe— =8, PC, |e— BTa,
PCy [—— 1BF, #Cy [——> 1BF,
Pa, - PR, ve,-pe, 7]
AD —* PS, OBF g Ab ——e PC; fe— 31,
PC, le— ACK PCy |—— i8F,
2 — 1 B
WA ——»] Yo WR ——»-
PC, —— INTRy PCy INTRg

Figure 16 : MODE '/, COMBINATIONS
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Table 8 : MODE DEFINITION SUMMARY

PCRY

'

|

|
i

MODE 0

Al IN
or
Al OUT

PORT

O

AN

All N
or
Al OUT

ANBN |

or
All QUT

AlLIN
or ;
AL OUT [

|
| 8TB, lsre,
IBF,

Lo
. INTRg
| OBFg

INTRg
IBFg,
STy
INTR,

[l{e] o]

MODE 1 MODE 2
.
All IN All
or BI-DIRECTIONAL
Al QUT
Al IN Not Used
or in
Al QUT MOOE 2

AN, e'ourg AOUT, BIN | Aout. BOUT '

10 '

i Lo

- INTRy INTRy

| 1BFg OBF, 10
STB, ACK, e

| INTR, < INTR,, INTR,,
| 1o fvo 818,
1o , Vo (BF,
ACK, - ACK, ACK,
OBF, , OBF, OBF,

Special Mode Combination Considerations

Several combinations of modes are possible. For any
combination, some or all of the Port C lines are used for
control or status. The remaining bits are either inputs or
outputs as defined by a Set Mode command.

The state of all the Port C lines, except the ACK and STB
lines, will be placed on the data bus during a read of Port C.
In place of the ACK and STB line states, flag status witl
appear on the data bus in the PC,, PC,, and PCg bit posi-
tions as shown in Table 9. '

Through a Write Port C command, only the Port C pins
programmed as outputs in a Mode 0 group can be written.
No other pins can be affected by a Write Port C command,
and the :nterrupt enable flags cannot be accessed. The
Set/Reset Port C Bit command must be used to write to any
Port C output programmed as an output in a Mode 1 group
or to change an interrupt enable flag.

With a Set/Reset Port C Bit command, any Port C line
programmed as an output (including INTR, |BF and OBF)
can be written, or an interrupt enable flag can be setor reset.
Port C lines programmaed as inputs, including ACK and ST8

lines, are not affected by a Set/Reset Port C Bit command.
Writing to the corresponding Port C bit positions of the ACK
and STH lines with the Set/Reset Port C Bit command will
aftect the Group A and Group B interrupt enable flags (see
Table 9).

Current Drive Capabillity

Any outputon Port A, Bar C can sink or source 2.5mA. Thus
the CAB2C55A can directly drive Darlington type drivers
and high-voltage displays that require such sink or source
current.

Reading Port C Status

In Mode 0, Port C transfers data to or from the peripheral
device. When the CA82C55A is in Modes 1 or 2, Port C
generates or accepls handshaking signals with the periph-
eral device. Reading 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 information
from Port C. This function is performed by executing a
normal read operation of Port C.
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R —
O, Do [*1Y D4 [ D O Do
INPUT CONFIGURATION l OBF , IINTE,I 1B8F IlNTE,IINTRAI l I l
T T !
D D¢ O ja (839 02 0, D¢ GAQUP A QROUP B
1o I 10 [ IBF 5 IINYEA IINYRA INTEHI 18Fy IlNTR,,
T T {Defined by Mode 0 or Mode 1 Selection)

GROUP A GROUP B
Figure 18 : MODE 2 STATUS WORD FORMAT

OUTPUT CONFIGURATION

D, Dg ©Os D4 D3 D, DO, D,

08F IINTEA[ Lo I 110 IINTRA INTEBIOBFBIINTHB

T T
GROUP A GROUP 8

Figure 17 : MODE 1 STATUS WORD FORMAT

Table 9 : INTERRUPT ENABLE FLAGS IN MODES 1 AND 2

Interrupt Enable Flag | Position x " Alternate Port C Pin Signal (Mode) |
NTE, 1 PG, | ACK,(OuiputMode 1)orSTB (nputMode 1) |
INTE ., PC, L STBA(lnput#;)d;1orMod925> ' - . :

CINTE,, | PGy |  ACK,(Output Mode 1 or Mode 2) ‘

|
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APPLICATIONS

The CABZC55A is a very powaerful device for interfacing
peripherai equipment to the microcomputer system. It is

flexible enough to interface almost any I/0 device without 'zgf;:,';‘;‘;'.—l
the need for additional external logic. o+ -
Each peripheral device in a microcomputer system usually e contnr .1
has a service routine associated with it. The routine man- I~ e N
ages the software interface between the device and the oA rAN RS
CPU. The functional definition of the CAB2C55A is pro- Mooe1 {T%
grammed by the 1O service routine and becomes an " - aeiars.
extension of the system software. By examining the inter- g A ReADe
face characteristics of the /O device for both data transfer bey £R EEED
and timing, and matching this information to the examples caszcssa 25 CRWAROREY
and tables in the Operational Description, a control word can T
easily be developed to initialize the CAB2CS55A to exactly fit s, =
the application. Figures 19 through 25 illustrate a few 2:: oaTn AeADy
examples of typical CA82C55A applications. ,m’nw:: paren s
v
PB, RIBBON
CARRIAGE SEN
PC, DATA READY
e, ACK
P(Iu
INTERRLPY
REQUEST
“ZEZ‘ZZZ?‘oj Figure 19 : PRINTER INTERFACE
PC,
PA, A
-~ n FULLY
PA, Fl'1
oA, R eonm e
MODE { A 2
PAy 2=
el PA, SHIFT PA /&
oA, CONTROL oA a Couss
i b DECODED
STROBE PAy ) XEYBOARD
ACK PA, R,
PA LY
NODE  _Jpa 2ip T
CAB2CS5A :0 {INPUT) A, CONTROY
8, BURROUGHS
B,  SELF-SCAN
8, DISPLAY CAB2CS5A :E. iz_:ﬂﬁi
MODE 1 5 Bc: BLSY LT
BACKSPACE c ST
{OUTPUT) CLEAR _n , TEST
DATA READY
ACK r’ﬂn /—\‘ - TEAMINAL
BLANKING P8, — -—4 ADDAESS
CANCEL WORD PR, PR o
Mong o o8, -
PG, et hea, TN o
: v, TN
g —1 \ o —— e

INTERRUPT l

REGUEST

Figure 20 : KEYBOARD and DISPLAY INTERFACE Figure 21 : KEYBOARD and TERMINAL ADDRESS
INTERFACE
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INTERRUPT

REQUEST "—1
pc:l
PA Ry R
— A, R,
. o A e
oA PAy Ry« REFRESHBUIFER i
oA P, R, + CURSOR CONTROL }
o e, ”
PA, MOpE ¢ ) pay SHIFT
PA, te BT 1
pa, o ren e ANALOG OUTPLT OUTPUT) ] o, CONTROL
MOUE © ~4ra, OAC, E
UTPUT e, rc, DATA HEADY ;
[N pC, ACK
3 -
CABZCSSA _p}f sy :25 :w:fnne
Py STB DATA CAB2C5SA | ™
, oo QUTPUT EN ;c AOW 518
&i (4
SETAESET pc SAMPIE LN PC, OLUMN 578
c, 518 PC, CURSCR HV ST
'r"s: 158 P8,
Pa LM MODEO _| P8,
o atin [ ANALCC N ©OUTPUT | g,
Mo e, N Pa. CIRSQIAOW CHLUMN
N oy, ‘ AUDAESS
B, B, Hav
o, PBy
8, wts B,
L A,
Figure 22 : DIGITAL TO ANALOG, ANALOG Figure 24 : BASIC FLOPPY DISC INTERFACE
TO DIGITAL
INTERRUPT INTERHUPT,
REQUEST ‘—1 REQUEST ‘—l
[P -
Pa o PA, Y
pA, 0. PA, R,
A, o £LOPPY DISK A Iy
: ’ CONTROLLER ? ’ 3
" ol e oA, LR
oA, o, PA, R, TAPE
Pa, o, mooE 1 _| PA R RoADER
MOUL 7~ PA D, (INPUT) f PAL A
A 0. PA, R;
c, DATA 378 PC, sT8
e, ACA N} e, ACK
PG, DATA READY e, STOPGO
cagacssa [V Ack oun CAB2C55A MACHINE TOOL
eC, TRACK "0” SENSOR [Pe, START/STOP
[ SYNC HEADY m")’ ec, LT SENSOR (HAV)
", INDE X i, OUT OF FLUD
-;Bg ENGAGE HEAD T‘B., CHANGE TOOL
g, FORWARDREY B, LEFTRIGHT
Y MEAD ENABLE PR, UP/DIOWN
Mot e e WRITE ENABLE MoDEo | Py HOR STEP STROBE
w0ure 1 g, DISC SELECT wouteut; T ee, VERT STEP STROBE
LN ENABLE LRC Pa, EW/ST P
LY 1esT PRy FLLID ENABLE
g, ausYLT e, s108
Figure 23 : BASIC CRT CONTROLLER INTERFACE Figure 25 : MACHINE TOOL CONTROLLER
INTERFACE
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