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CHMOS Programmable Peripheral Interface

The Intel M82C55A is a high-performance, CHMOS version of the industry standard M8255A

general purpose programmable I/O device which is designed for use with all Intel and most other
microprocessors. It provides 24 1/O pins which may be individually programmed in 2 groups of 12 and
used in 3 major modes of operation. The M82C55A is pin compatible with the NMOS M8255A.
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CHMOS PROGRAMMABLE PERIPHERAL INTERFACE
Military ’
u Compatible with all intel and Most # Control Word Read-Back Capability
Other Microprocessors m Direct Bit Set/Reset Capabliity
m High Speed, “Zero Walt State”
Operation with 8 MHz M8085 and N b Drive Capabllity on all 1/0
80186 .
m 24 Programmable 1/0 Pins . :In:llabl: m 40-Pin Ce;dlp
m Low Power CHMOS ) B Milltary Temperature Range

—55°C to +125°C (Tg)
m Completely TTL Compatible

The Intel MB2C55A is a high-performance, CHMOS version of the industry standard M8255A general purpose
programmable 1/0 device which is designed for use with all Intel and most other microprocessors. It provides
24 1/0 pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation.
The M82C55A is pin compatible with the NMOS M8255A,

In MODE 0, each group of 12 I/0 pins may be programmed In sets of 4 and 8 to be inputs or outputs. In
MODE 1, each group may be programmed to have 8 lines of input or output. Three of the remaining four pins
are used for handshaking and interrupt control signals. MODE 2 is a strobed bi-diractional bus configuration.

The MB2C56A is fabricated on Intel's advanced GHMOS lli technology which provides low power consumption

with performance equal to or greater than the equivalent NMOS product. The M82C55A is avallable in 40-pin
DIP,
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Figure 2. M82C55A Pinout
i Diagrams are for pin reference only. Package
a

sizes are not to scale.
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Flgure 1. M82C55A Block Diagram

) January 1990
18-37 Order Number: 271045-005
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Table 1. Pin Description

Symbol Nul:rl:l‘: or Type Name and Function

PA3.o 1-4. /0 | PORT A, PINS 0-3: Lower nibble of an 8-bit data output latch/buffer and an
8-bit data input latch. .

RD 5 | READ CONTROL: This input is low during CPU read operations.
cs 6 { CHIP SELECT: A low on this input enables the M82C55A to respond to RD
and WR signals. RD and WR are ignored otherwise.
GND 7 System Ground )
At~ 8-9 I | ADDRESS: These input signals, in conjunction RD and WR, control the
selection of one of the three ports or the control word registers.
A{| Ao | RD | WR | CS | Input Operation (Read)
0j0] O 1 0 Port A - Data Bus
01 o|-1.]o0 PortB-DataBus
1100 1 0 Port C - Data Bus
1 1 0 1 0 Control Word - Data Bus
- Qutput Operation (Write) '
0101} 1 0o Data Bus - Port A
0] 1 1 0 {0 Data Bus - Port B
1{ol1fo}o Data Bus - Port G
1 1 1 0 0 Data Bus - Control
Disable Function
X1 X X X 1 Data Bus - 3 - State
X1 X 1 1 0 Data Bus - 3 - State

PCy.4 10-13 1/0 | PORT G, PINS 4-7: Upper nibble of an 8-bit data output latch/buffer and an

8-hit data input buffer (no latch for input). This port can be divided into two 4-

i bit ports under the mode control. Each 4-bit port contains a 4-bit latch and it

H can be used for the control signal outputs and status signal inputs in
conjunctionwith ports Aand B, -

'PCO_a 14-17 1/0 | PORT C, PINS 0-3: Lower nibble of Port C.
PBo.7 18-25 1/0 | PORT B, PINS 0~7: An 8-bit data output latch/buffer and an 8-bit data input

buffer.
Veco 26 SYSTEM POWER: + 5V Power Supply.
D7-o 27-34 170 lI)JATA BUS: Bi-directional, tri-state data bus lines, connected to system data
us, ;
RESET 35 | RESET: A high on this input clears the control register and all ports are set to
the input mode. .
WR 36 | WRITE CONTROL: This input is low during CPU write operations.

PA7.4 37-40 I/0 | PORT A, PINS 4-7: Upper nibble of an 8-bit data output latch/buffer and an
8-bit data input latch.
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M82C55A FUNCTIONAL
DESCRIPTION

General

The MB2C55A is a programmable peripheral inter-
face device designed for use in Intel microcomputer
systems. Its function is that of a general purpose 1/0
component to interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the M82C55A is programmed by the sys-
tem software so that normally no external logic is
necessary to interface peripheral devices or struc-
tures. : .

Data Bus Butfer

This 3-state bidirectional 8-bit buffer is used to inter-
face the MB2C55A to the system data bus. Data is
transmitted or received by the buffer upon execution
of input or output instructions by the CPU. Contro}
words and status information are also transferred
through the data bus buffer.

Read/Write and Control Logic

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

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the systems software. In essence, the
CPU *“outputs” a contro! word to the M82C55A. The
control word contains information such as “mode”,
"bit set”, “hit reset”, etc., that initializes the func-
tional configuration of the M82C55A.

T-52-33-03

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 as-
sociated ports.

Control Group A - Port A and Port C upper (C7-C4)
Control Group B - Port B and Port G lower (C3-C0)

The control word register can be both written and
read as shown in the address decode table in the
pin descriptions. Figure 5 shows the control word
format for both Read and Write operations. When
the control word is read, bit D7 will aiways be a logic
1", as this implies control word mods information.

Ports A, B,and C

The M82CS55A contains three 8-bit ports (A, B, and
C). All can be configured in a wide variety of func-
tional characteristics by the system software but
each has its own special features or “personality” to
further enhance the power and flexibility of the
M82C55A.

Port A. One 8-bit data output latch/buffer and one
8-bit input fatch buffer. Both “pull-up” and “pull-
down” bus hold devices are present on Port A.

Port. B. One 8-bit data input/output latch/buffer.
Only “pull-up” bus hold devices are present on Port
B.

Port C. One 8-bit data output latch/buffer and one
8-bit data input buffer (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. Only
“pull-up” bus hold devices are present on Port C.

See Figure 3 for the bus-hold circuit configuration for
Port A, B, and C.

18-39
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RESET b4
WK: A
DATA o

INTERNAL
DATA OUT

WA

T-5_?-33-03

Vee
W_E: I["'
EXTERNAL
_04___94—5__ PORT BC
PN
INTERNAL |

*NOTE: wR 271045-4 o

Port pins loaded with more than 20 pF capacitance may not have their logic level guaranteed following a hardware rese
Figure 3. Port A, B, C, Bus-hold Configuration o
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M82C55A OPERATIONAL CONTROL WORD
DESCRIPTION o | oy | 5 { 04 | 2 | 2| 0, | 0
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 arove 8
Mode 2—Bi-directional Bus P———
When the reset input goes “high” all ports will be set 8- outrur
to the input mode with all 24 port lines held at a logic
“one" level by the internal bus hold devices (see et
Figure 3 Note). After the reset is removed the 0=ouTRUT
MB82C55A can remain in the input mode with no ad- 00t SELECTION
ditional initialization required. This eliminates the 0+ MoDED
need for pullup or pulldown devices in “all CMOS” .
designs. During the execution of the system pro-
gram, any of the other modes may be selected by
using a single output instruction. This allows a single GROUP A
M82CS55A to service a variety of peripheral devices
with a simple software maintenance routine. E?‘L'Nfug%:'“’
The maodes for Port A and Port B can be separately
defined, while Port G is divided inito two portions as PORT A
required by the Port A and Port B definitions. All of 0= ouTPUT
the output registers, including the status flip-flops, MODE SELEGTION
will be reset whenevar the mode is changed. Modes 01 -NaBE 1
may be combined so that their functional definition 1X = HoDE 2
can be “tailored™ to almost any 170 structure. For
instance; Group B can be programmed in Mode O to
monitor simple switch closings or display computa- MODE SET FLAG
tional resufts, Group A could bse programmed in 1= 4CTIVE
Mode 1 to monitor a keyboard or tape reader on an s
interrupt-driven basis. » 271045~

ADDRESS 8US
i CONTROL BUS :
1.1 T]
{ DATA BUS
2
2 | )
g 0,0 '\.All

wmooe1—] 8 —_— AT

1] 1]

Bl T A

wopE2 —L 8 ,.__.‘E_.__, AT
o {11 1111 JeBoneenonn

Tt W e

271045-5

Figure 4, Baslc Mode Definitions
and Bus Interface

Figure 5. Mode Definition Format

The mode definition and possible mode combina-
tions 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
MB82C55A has taken into account things such as ef-
ficient PC board layout, control signal definition vs
PC layout and complete functional flexibility to sup-
port almost any peripheral -device with no external
logic. Such design represents the maximum use of
the available pins.

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 re-
duces software requirements in Control-based appli-
cations,

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 just as if they were data output
ports.

18-41
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wono - ’ Interrupt Control Functions - -
When the M82C55A is programmed to operate in
bl Bl Rl e Bl el B mode 1 or mode 2, control signals are provided that
I l I can be used as interrupt request inputs to the CPU.
mrsermeser The interrupt request signals, generated from port C,
X x%, - heser . can be inhibited or enabled by setting or resetting
Pt the associated INTE flip-flop, using the bit set/reset
function of port C.
BiTSELECT
: : & This function allows the Programmer to disallow or
‘; e allow a specific 1/0 device to interrupt the CPU with-
out affecting any other device in the interrupt struc-
ture.
A INTE flip-fiop definition: :
271045-7 (BIT-SET)—INTE is SET—Interrupt enable
Figure 6. Bit Set./Reset Format (BIT-RESET)—INTE is RESET—Interrupt disable
’ Note:

All Mask flip-flops -are automatically reset during
mode selection and device Reset.

18-42
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ABSOLUTE MAXIMUM RATINGS* . *Notice: Siresses above those listed under “Abso-

. lute Maximum Ratings" may cause permanent dam-

Case Temperature Under bias ... —55°C to +125°C age to the device. This Is a stress rating only and
Storage Temperature .......... —65°Cto +150°C  functional operation of the device at these or any
- other conditions above those indicated in the opera-

Supply Voltage -.......cieviiiinis 0.510 +8.0v tional sections of this specification is not implied. Ex-

Voltage on any Input.......... GND —~2Vto +6.8V  posure to absolute maximum rating conditions for
Voltage on any Output ..GND —0.5V to V¢g +0.5V oxtended periods may affect device reliability.
Paower Dissipation ......ivcveiiiiniiieanes 1 Watt .

Operating Conditions

Symbol Parameter Min Max Units
Te Case Temperature (Instant On) —-55 - +125 °C
Voo Digital Supply Voltage 4.50 5.50 v
D.C. CHARACTERISTICS (Over Specified Operating Cc;nditions) )
Symbol Parameter . Min Max | Units Comments
ViL Input Low Voltage -0.5 0.8 v
VIH Input High Voltage ’ 2.0 Vece \J
VoL Qutput Low VQltage 0.4 Vv loL = 25 mA
VOH Qutput High Voltage 3.0 v loH = —25mA
Vg —04 \' loy = —100 pA
TR Input Leakage Current . +1 pA | VN = VeotoOV
(Note 1)
loFL Output Float Leakage Current +10 BA ViN = Voo to OV
(Note 2)
Ipar Darlington Drive Current +2.5 mA | PortsA,B,C
- | Rext = 7500
Vth = 1.5V
lpHL Port Hold Low Leakage Current +50 +350 pA Vour = 1.0V
| PortAonly
IPHH Port Hold High Leakage Current -50 —350 rA | Vouyr = 3.0V
: Ports A,B,C
lpyo | Port Hold Low Overdrive Current —400 pA | Vour = 0.8V
IPHHO Port Hold High Overdrivew Gurrent +400 kA | Vouyr = 3.0V
lcc Ve Supply Current 10 mA | (Note3)
locss Vcg Supply Gurrent-Standby 10 rA Voo = 5.8V
ViN = Voo or GND
Port Conditions
If1/P = Open/High
O/P = Open Only
With Data Bus =
High/Low
CS = High
Reset = Low
Pure Inputs = Low/High

NOTES: o
1. Pins A4, Ag, CS, WR, RD, Reset.
2. Data Bus; Ports B, C.

3. Outputs Open.

18-43
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MODE 0 Port Definition . '
A B GROUP A GROUP B
PORTC PORTC
Dy D3 D¢ Do PORTA (UPPER) # PORTB , (LOWER)
0 0 0 0 QUTPUT QUTPUT 0 OUTPUT OUTPUT
0 0 0 1 QUTPUT OQUTPUT 1 OQUTPUT INPUT
0 0 1 0 OUTPUT OUTPUT 2 INPUT OUTPUT
0 0 1 1 QUTPUT OUTPUT 3 INPUT INPUT
0 1 Q 0 OUTPUT INPUT 4 QUTPUT OUTPUT
0 1 0 1 QUTPUT INPUT 5 OUTPUT INPUT
0 1 1 0 QUTPUT INPUT 6 INPUT QUTPUT
0 1 1 1 OUTPUT INPUT 7 INPUT INPUT
1 0 0 0 INPUT QUTPUT 8 QUTPUT QUTPUT
1 0 0 1 INPUT OUTPUT 9 OUTPUT INPUT
1 0 1 0 INPUT OUTPUT 10 INPUT OUTPUT
1 0 1 1 INPUT OUTPUT 11 INPUT INPUT
1 1 0 0 INPUT INPUT 12 QUTPUT QUTPUT
1 1 0 1 INPUT INPUT 13 OUTPUT " INPUT
1 1 1 0 INPUT INPUT 14 INPUT OUTPUT
i 1 1 1 INPUT INPUT 15 INPUT INPUT
MODE 0 Configurations
CQNTROL WOAD ¢4 CONTROL WORD 2
0 b 5 o 0, D, D, DO, 0, Dy Oy D, D; 0, O
Dnononono nooooong
Al e raa, Af——rA— rapra,
. ME2C885A
24 §C, P, _-__fﬁ__. rC re,
0yDy +—— cj 070, c'[
e rc,0c, s peere,
] e e 8ot e,
comnoc.wown CONTROL WORD &3
O % 0 0, D, 0 D D; Oy Oy D, Dy D; Dy D,
| K ofe]] Llefefefefe[ "]
At na Al e tan,
MazCSIA HI2CHA
e rcy2e, ———1LL—-mrﬂh
0,0, c-[ ;-0 +————e c-[
e reyec, — ey,
st sfe—rt— 1,
271045-17
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MODE 0 Configurations (Continued)
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CONTROL WORD 4 CONTAOL WORD &%
9 O 0 0, B, D, O, D, 0, 9 % O, 0, 0, O, O,
Llelefefrfefe]e] Llefelifefeleje]
At e ra,ray Aot
NCSEA M2CsEA
44 ’0rc, "“—/‘_"'cl"cn
0,0, ¢ L —— c{
2 PCPC, _/‘_°'¢r’¢o
Y e A T sttt i,
CONTAOL WORD #8 - CONTAOL WORD ¢9
O, Dg Dy Dy D, O, O D ) O Oy Oy O, D, 0, D, D,
Llelefefrfefe] ] Llelefefo]ofe]"]
A ——/.——!A,J~ A O—-—f‘—- PA PA,
WEICSIA . ME2CSEA”
’ fe—4— royoc, +”r'¢t
;04 c-[ L — c{
ot acorc, ——r ey,
ot reen, st roen,
CONTROL WORD 4 CONTROL WORD #10
0, 0, Oy 0% 0 B, 0, D, Op D O D, D; D, D', L)
Llelefef fof o] Llefel [ee] T¢]
Afb—tpb o e, Py S LS
MEICHA MI2CSSA *
ot re rc, et
0Dy el c{ 0,0f +— c-[
gt e pc 0, 2% o pciae,
(] ‘—)‘-.— 8,08, L] «-—A—- "y,
CONTROL WOAD €7 CONTROL WORD #11
0, O 0y O, D, D, D, O 9 9 9 o D, 0, D D,
Llefefel [o] 0] Llefefrle[o]T]
Ao a0, ) Alo—rt e ra,0a,
HECHA ME2C5EA )
24— 2y, - oy rC,
0,0y ] l:-[ 0,0y «— ————+ c{
—t FCy¥Cy — L — #Cy7C,
[ 3 ._/l.._. 8, .1 <—A—— s,
271045-18
18-45

e o

L AT e R



INTEL CORP (UP/PRPHLS) c0E p M 4826175 0082797 0 M

Mgl M82C55A ,
T-52-33-03
MODE 0 Conflgurations (Continued)
CONTAOLWORD #12 CONTROL WORD 14
D, Of Dy O, Dy O, D, D, D) O D O 0 0 0 9
Lefefefelefefe]e] Llefefrfrfefe]e}
Al—ptt— o, Ale—tt— ra,en,
Meacss MACHA
AL cy0c, et pcprc,
L — o R c{
AL reyte, s 1oy,
e, sleptl— e,
CONTAOL RORD #13 CONTROL WORD #15
O Dy Dy 0y D3 0 By G D, Dg Dy D, Dy D, D, By
Doooooon Doonooon
A Y LA JW 7S Al a2,
- ) o AA— repre,
0,0y +———mr—me] c 0,0, ——————+ ¢
A reprey £ oot
s, s f—ptte
271045-19

Operating Modes

MODE 1 (Strobed Input/Output). This functionat
contiguration provides a means for transferring 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.

Mode 1 Basic functional Definitions:
¢ Two Groups (Group A and Group B).

e 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.

18-46
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Input Contro! Signal Definition MODE 1 (PORT A}

STB (Strobe Input). A “low" on this input Ioads
data into the input latch.

IBF (input Buffer Full F/F)

A “high" on this output indicates that the data has
heen loaded into the input latch; in essence, an ac-
knowledgement. 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 an input device is requesting service.
INTR is set by the STB is a “one", IBF is a “one"
and INTE is a “‘one". It is reset by the falling edge of
RD. This procedure allows an input device to re-
quest service from the GPU by simply stroblng its
data into the port.

INTE A
Controlled by bit set/reset of PCy4.

INTE B
Controlled by bit set/raset of PCs.

: NG &=
CONTROL WORD -
-

D; Dy Oy Dy O3 Dy Dy O

[ Lo [ TeXIXIX]
PCoz
t=iNUT

0= QUTPUT

e 578,

L

—— TR,

2
Py ; [+ 10
MODE 1 (PORT 8]
- CONTROL WORD it <:II
B; Dy Dy By D; 0, O, Dy -
[ DOB Y ™

1y

| MY

A —qf

271045-20

Figure 4. MODE 1 Input

-——— ]

T

tur
TR AN

WOUT EROM oy e e
PERIPHERAL -

- 271045-21

Figure 5. MODE 1 (Strobed Input)
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Output Control Signal Definition R

OBF (Output Buffer Full F/F). The OBF output will : : - o PA A, -_.—>

go “low" to indicate that the CPU has written data CONTROL WORD L :
out to the specified port. The OBF F/F will be set by D, Oy Oy D, Dy D, Dy D,

the rising edge of the WR input and reset by ACK [+ [o [ o [sXDAX] Bt
Input being low. . — AR,
ACK (Acknowledge Input). A “low” on this input _ 3= Gutrr

informs the 82C55A that the data from Port A or Port
B has been accepted. In essence, a response from

the peripheral device indicating that it has received ' reo bt
the data output by the CPU, i il
INTR (Interrupt Request). A “high" on this output . fone roAre
can be used to interrupt the CPU when an output . e, 4, :- >
device has accepted data transmitted by the CPU, Tf:"“’?o 0,01 b,
INTR is set when ACK is a “one", OBF is a “one" o s
and INTE is & “one". Itis reset by the falling edge of [ DPRDI N | L™
WR. } ]

INTE A

Controlled by bit set/resst of PCg. "

INTE B A

Controlled by bit set/resst of PCa. )

271045-22
Figure 7. MODE 1 OQutput -
" N X
< e~ p0g —
ot \ }
e
WNIR
war \ : .,
d
R \
je——— tay———1
ouren ZF
-ty
271045-23

Figure 8. MODE 1 (Strobed Output)
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Comblnations of MODE 1

Port A and Port B can be individually defined as input or éutput in Mode 1 to support a wide variety of strobed

170 applications.

PA, A, @ PA,PAq 1>
D —e0 Py e §T8, WR —0 Py |— TBF,
CONTRQL WORD b *fa CONTROL WORD. o A%k
0; Dy Dy Dy Dy D; Dy Dy P [—>INTR, 0; Dg Dy O, Oy 0, Dy Dy PGy = INTR,
Y4 2 Y% 2
DODODODN . [ e[ [1X e o
ooz PCus
Joear A o reyen 3]
WH—— G, |— o7, b—edf | Ml F7B,
PC, [a—— ACK, PCy - IBF,
BCq f——= INTR, PCy |—— INTRy
PORT A — (STROBED INPYT] PORT A — (STROBED QUTPUT)
PORT B — (STROSED GUTPUT) PORT B - (STROBED INFUT)
271045-24
Flgure 9. Combinations of MODE 1
Operating Modes Output Operations

MODE 2 (Strobed Bidirectional Bus 1/0).This
functional configuration provides a means for com-
municating with a peripheral device or structure on a
single 8-bit bus for both transmitting and receiving
data (bidirectional bus 1/0). “Handshaking” signals
are provided to maintain proper 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.

¢ The 5-bit control port (Port C) is used for control

and status for the 8-bit, bi-directional bus port
(Port A).

Bldirectional Bus I/0 Control Signal Definition
INTR (Interrupt Request). A high on this output can

be used to interrupt the CPU tfor input or output oper-
ations.

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
impedarnce state.

INTE 1 (The INTE Flip-Flop Assoclated with
OBF). Controlled by bit set/reset of PCg.

Input Operations

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 data has been loaded into the input
latch.

INTE 2 (The INTE Flip-Flop Associated with IBF).
Controlled by bit set/reset of PC4.
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CONTROL WOQRD
O; by Dg O, Dy D O D

[T XXX [+[]

m‘
= Py
AGOUTPUT AGRy

————> PORTS
1= IWUT
0=QUTHIT

——— 578,

1BF,
o> GROUP 8 MODE

0=MODED
1= MODE -
271045-25 3
- [T, E—— 8Cy0f—F—> 10
Flgure 10. MODE Control Word
. . 271045-26

Figure 11. MODE 2

OATA FROM
CPU TO MS2CS3A

N
: \\ 1

e e & L — tap| —.I o [e—
sERNHERAL _ _ 4 ) J R ) VN
0w -‘L : >' -<u A
7 | 7
" / /
DATA FROM DATA FROM
TOMs2Cs8A M2CSSA YO PERIPHERAL
DATA FROM
MO2CS5A TO Maos0

271045~27

Figure 12. MODE 2 (Bidirectional)
NOTE:

Any sequence where WR 1 occurs before ACK, and S_ B occurs before RD is permissible,
(INTR = IBF » MASK « STB » RD + OBF « MASK * ACK ¢ WR)
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MODE 2 AND MODE 0 {INPUT) ) MODE 2 AND MODE 0 (OUTPUT)
7Cy f——— INTR, Py ——= INTR,
I - _ inn KT
®, —‘—’mk ey f—— 08,
CONTROL WORD 0y je— &z, " CONTROLWORD Gy f—— WK,
Dy Dy Oy O Oy D, O Oy . By Dy D; Oy Dy Dy Dy Dy
[T XA [ ) el sm, [+ [ DX [o [ Y N,
) Py, i ) POy 18F,
1= INPUT . 1= iHeUT
0~ 0UTPUT s D=QUTPUT s
Wy fe—rf—r 10 Lt 7 w0
5 ———ed . A ———q
e K] e I
Wit —q [~
MODE 2 AND MODE 1 (OUTPUT) MODE 2 AND MODE 1 (INPUT)
) |————e INTR, Ty INTR,
1, | O8F, . 70— ¥,
CONTROL #ORD - R, CONTROL WORD ey |e—— 52X,
0; Dy By Dy D3 0 D, Oy Oy D D5 Dy Dy Dy Dy D,
[ [ EXIXP] [ e [ 0y f— 7, DI I 4 fo— 75,
PO I—— 187 . P [ 127,
A o e K]
P }——r OFF, - i . e, ft—— e TR,
RO ———eq L4 ATK, AD —e———ed #ey |———1ng,
WA——sq <y INTRg W& s PCp p——memse INT,
271045-28

Fgure 13. MODE %, Comblnations
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Mode Definition Summary ’
MODE 0 MODE 1 MODE 2
IN |ouT IN | out GROUP A ONLY
PAo| IN |ouT IN | ouT —
PA;| IN |ouT IN | ouT —
PA2| IN |OUT IN | ouT >
PAs| IN |OUT N | ouT -—
PA4| IN |ouT IN | OuT —
PAs| IN |oOUT IN | ouT >
PAg| IN [oOUT IN | ouT >
PA7| IN |oOUT IN | ouT >
PBo| IN |oOUT IN | ouT —_
PBy| IN |oUT IN | ouT —
PBp| IN |OUT IN | ouT — ,
PBs| IN |oOUT IN | out - | MO?AE 0
PB4| IN |OUT IN | ouT — OR YODE‘
Pes| IN |OUT IN | ouT — ONL
PBg| IN |oOUT IN | oUT -
PB;| IN |oOUT IN | ouT —
PCy| IN |OUT INTRg | INTRg 170
PCy| IN |oOUT 1BFg | OBFg 170
PG| IN |OUT STBg | ACKg 17e)
PCz| IN |ouT INTRp | INTRA INTRA
PCs| IN |oOUT STBa | 1O SN
PCs| IN |OUT IBFs | 11O IBFa
PCg| IN |OUT 170 | ACK, ACKa
PC;| IN |oUT I/0 | OBF, OBFA

Special Mode Combination Considerations

There are several combinations of modes 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,

During a read of Port G, the state of all the Port C
lines, except the ACK and STB lines, will be placed
on the data bus. In place of the ACK and STB line
states, flag status will appear on the data bus in the
PC2, PC4, and PC6 bit positions as illustrated by
Figure 15.

Through a “Write Port C" command, only the Port C
pins programmaed as outputs in a Mode 0 group can
be written. No other pins ¢an be affected by a “Write
Port C" comrmand, nor can the interrupt enable flags
be accessed. To write to any Port C output pro-
grammed as an output in a Mode 1 group or to

change an interrupt enable flag, the *Set/Reset Port
C Bit"” command must be used.

With a “Set/Reset Port C Bit” command, any Port C
line programmed as an output (including INTR, IBF
and OBF) can be written, or an interrupt enable flag
can be either set or reset. Port C lines programmed
as inputs, including ACK and STB lines, associated
with Port C are not affected by a “Set/Reset Port C
Bit" command. Writing to the corresponding Port C
bit positions of the ACK and STB lines with the
“Set/Reset Port C Bit" command will affect the
Group A and Group B interrupt enable flags, as illus-
trated in Figure 15.

Current Drive Capability

Any output on Port A, B or C can sink or source 2.5
mA. This feature allows the M82C55A to directly
drive Darlington type drivers and high-voltage dis-
plays that require such sink or source current,
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Reading Port C Status INPUT CONFIGURATION -

In Mode 0, Port C transfers data t from th c2 De Ds Dy = 22 D1 Do

n , Po ansfers data to or from the pe- "

ripheral device. When the M82CS5A is programmed 0] /0 [18Fa | NTEA| INTRA INTEg | 18F5 | INTRg

to function in Modes 1 or 2, Port C generates or

accopts "hand-shaking" signals with the peripheral GROUPA . . GROUP 3»

device. Reading the contents of Part C allows the OUTPUT CONFIGURATIONS

programmer to test or verify the “status" of each Dy Dg Ds Dy Dj Do Dy Dy

ripheral device and change the program flow ac- P P

ggrgi ngly. .9 program - | [OBFa|NTEA| VO[O ] iNTRA] INTER [0BFs [ INTRS

There is no special instruction to read the status in- - GRQUPA GROUPB

formation from Port C. A normal read operation of Figure 14a. MODE 1 Status Word Format

Port G is executed to perform this function.

D Dg Ds Dy D3 D Dy Dy
OBFA|INTE; [IBFa|INTE[INTRA | T

GROUP A GROUPB
{Defined By Mode 0 or Mode 1 Selection)

Figure 14b. MODE 2 Status Word Format

Interrupt Enable Flag Positlon Alternate Port C Pin Signal (Mode) 7
INTEB PC2 ACKp (Output Mode 1) or STBg (Input Mode 1)
INTE A2 PC4 STBA (Input Mode 1 or Mode 2)

INTE Ai PC6 ACKa (Qutput Mode 1 or Mode 2

Figure 15. Interrupt Enable Flags in Modes 1 and 2
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CAPACITANCE
Tg = 25°C, Voo =GND = 0V - .
Symbol Parameter Min : Max Units Comments
Cin Input Capacitance ~ 10 pF
Cio 1/0 Capacitance - 20 pF
A.C. CHARACTERISTICS (Over Specified Operating Conditions})
BUS PARAMETERS
READ CYCLE
Symbol Parameter M82C55A Units Comments
Min Max
taR Address Stable Before RD |, 0 ns
tRA Address Hold Time After RD T 0 ns
tRR RD Pulse Width ) 150 ns
tRD Data Delay fromBD } . 120 ns
tor RD 1 to Data Floating 10 75 ns
tav Recovery Time between RD/WR 300 ns
WRITE CYCLE
Symbol Parameter M82C55A Units Comments
Min Max )
taw Address Stable Before WR 4 0 . ns
twA Address Hold Time After WR T 20 ns Ports A &B
20 ns PortC
tww WR Pulse Width 100 ns
tow Data Setup Time Before WR T 100 7 ns
twD Data Hold Time After WR 1 30 ns Ports A&B
30 ns PortC
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OTHER TIMINGS

Symbol Parameter M82CS5A Units Comments
Min Max Conditions
twe WR = 1 to Output 350 ns
tR Peripheral Data Before RD 0 ns
tHR Peripheral Data After RD 0 ns
' taKk ACK Pulse Width 200 ns
tsT STE Pulse Width 100 7 ns
tes " Per. Data Before 5T8 High 20 : ns
teH Per. Data After STB High 50 ns
tap ACK = 0to Qutput 175 ns
tkD ~ ACK = 1 to Output Float 20 250 ns
twos WH=1t10BF =0 150 ns
tacs ACK = 0to OBF =1 150 ns
tsiB STB = 0o IBF = 1 150 ns
e RD = 1t0IBF = 0 150 ns
tRiT- RD=0tINTR=0 200 ns
tei STB = 1toINTR = 1 150 ns
taT ACK=1tINTR=1 150 ns
twit WR=0tINTR=0 200 ns (Note 1)
tRES Reset Pulse Width 500 Ins. (Note 2)
NOTES:

1. INTR T may occur as early as WR {.

2. Pulse width of Initial Reset pulse after power on must be at least 50 uSec. Subsequent Reset pulses may be 500 ris
minimum. .
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'MODE 0 (BASIC INPUT)

20E ) W 432L1L75 gosza807 T WA

T-52-33-03

- f—ta—]

<—'nn-—-'|

l‘-———-'n-——»

E-
>

[ YN

0y D e ey e —

___.__< 7

.

P e

* tor

271045-8

MODE 0 (BASIC OUTPUT)

¥
‘ww

'nn—-{

&0,

A

A1 8

X

<——\n———l

MODE 1 (STROBED INPUT)

271045~09

¢

- tgp ————»]
311 4
s

tor]

I

TR
P /
-ty
4
wess——=~{ = mm e ————mm e
271045-10
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WAVEFORMS

MODE 1 (STROBED OQUTPUT)

T-52-33-03

~— - F—kmﬁ;

p. \ N

o NI

27104511

MODE 2 (BIDIRECTIONAL)

st

™ '\\:—1——/

NOTE:
Any sequence where WH occurs before ACK AND STB occurs before RD is permissible,
(INTR = IBF » MASK ¢ STB » RD + OBF » MASK * ACK * WR)

[L.13 /
/
s ~—sitrpje— —a] txp e
4 4 \
PERIRHERAL | | e e e B N,
aus a )& 4 r
/ —e{tnfe— /
(13
DATA FROM. DATA FROM
PERIPHERAL TO MO2CSSA M82CSSA TO PERPHERAL
DATA FROM
*M82CS5A TO MBS0

271045-12
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WAVEFORMS (Continued) . :
WRITE TIMING 7 READ TIMING
Apo8 X  Apes N X
fan -——‘ml‘— B » tan -! ‘“——i *—Tha.
DATARUS X X 7B : :
[+ Yom—=]* o ~*] thote »{lorle—
] - ~ i o ,
m ﬂ r ) DATABUS /%%, ° HIGH IMPEDANCE ‘4: VALID [HIGH IMPEDANGE
e : 271045-14
271045-13 : "
A.C. TESTING INPUT, OUTPUT WAVEFORM - A.C, TESTING LOAD CIRCUIT
24 - ’
20 20 ™a
>< >nsrmms<: Cy = 150 pF 35.&&' .l. '\/\/\, O LY
ods (1) [ X CLn180pe
© 271045-15 _T_
A.C. Testing Inputs Are Driven At 2.4V For A Logic 1 And 0.45V = 271045-16
For A Logic 0 Timing Measurements Are Mads At 2.0V For A *Vext !s Set At Varlous Voltages During Testing To Guarantee
Logic 1 And 0.8 For A Logic 0. The Specification. Cy, Includes Jig Capacitance.
A.C. FLOAT TIMINGS WAVEFORM
MEASURED Voy ===\ ")isoilv" = ="
/
TEST. POINTS\
HEASURED Vg MY o t045-20
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