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MSM82C55A-2RS/GS/VJS

CMOS PROGRAMMABLE PERIPHERAL INTERFACE

GENERAL DESCRIPTION

The MSMB2C55A is a programmable universal /O interface device which operates as high speed and on
low power consumption due to 3 p silicon gate CMOS technology. It is the best fit as an [/O port in a system
which employs the 8-bit parallel processing MSM80C85A CPU. This dévice has 24-bit I/O pins equivalent to three
8-bit 1/0 ports and all inputs/outputs are TTL interface compatible.

FEATURES

e High speed and low power consumption. due to 3 u
silicon gate CMOS technology

® 3V to 6 V single power supply

@ Full static operation

® Programmable 24-bit |/O ports

® Bidirectional bus operation (Port A)

CIRCUIT CONFIGURATION

® Bit set/reset function (Port C}
o TTL compatible
® Compatible with 8255A-5

040 pin
@44 pin

Plastic DIP {DIP40-P-600)
PLCC [QFJ44-P-S650)

® 44 pin-V Plastic QFP (QFP44-P-910-VK)
® 44 pin-VI| Plastic QFP (QFP44-P-910-VIK}
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PIN CONFIGURATION

a 1/O-MSM82C55A-2RS/GS/vJS =
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ABSOLUTE MAXIMUM RATINGS

Limits
Parameter Symbol Conditions Unit
MSMB2C55A-2RS | MSMB82C55A-2GS [MSMB2CE5A-2vJS
Ssupply Voltage Vee Ta = 25°C -0.51t0 +7 \4
with
Input Voltage VIN respect —0.5t0 Voo + 0.5 \
Output Voltage Vout | to GND —0.5t0 Voo + 0.5 A
Storage Temperature Tstg - - ~55 to +150 °C
Power Dissipation Pp Ta = 25°C 1.0 0.7 1.0 w
OPERATING RANGE
Parameter Symbol Limits Unit
Supply Voltage Vece 3to6 \"
Operating Temperature Top -40to 85 °c
RECOMMENDED OPERATING RANGE
Parameter Symbol Min, Typ. Max Unit
Supply Voltage Vee 4.5 5 5.5 A\
Operating Temperature Top ~40 +25 +85 °c
“L* Input Voltage Vi -0.3 +0.8 \"
“H" Input Voltage ViH 2.2 Vee +0.3 v
DC CHARACTERISTICS
MSM82C55A-2
Parameter Symbol Conditions Unit
Min. {Typ.| Max.
"L Output Voltage VoL | loL=25mA 04 | V
' IoH = -40 uA 42
“H’* Output Voitage VOoH OH K -
lIoH =-2.5mA 3.7 \%
Veg =45V to
input Leak Current I {0SViNS Ve 5.5V -1 1 HA
Output Leak Current o |0<VouT<Vee | Ta=-40°Cto | -10 10 | A
= - +85°C
CS 2 Ve -0.2v _
(S;::(Ii\t/)c)urrent lces | ViR 2 Vee -0.2V (CL = OpF) 011 10 | uA
Y Vi £0.2v
Average Supply 1/0 wire cycle
Current (active) 1CC  |a2c5842... BWHICPU timing 8 | mA
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AC CHARACTERISTICS
{Vee =45 t0 55V, Ta = -40 to +80°C)

® 1/0-MSM82C55A-2RS/GS/VJS =

MSMB2CE5A-2
Parameter Symbol Unit |Remarks
Min, Max.
Setup Time of address to the falling edge of RD tAR 20 ns
Hold Time of address to the rising edge of RD tRA 0 ns
RD Pulse Width ) tRR 100 ns
Delay Time from the falling edge of RD to the 120
output of defined data RD ns
Delay Time from the rising edge of RD to the
floating of data bus tOF 10 78 ns
Time from the rising edge of RD or WR to the next t 200 ns
falling edge of RD or WR RV
Setup Time of address before the falling edge of WR tAW 0 ns
Hold Time of address after the rising edge or WR WA 20 ns
WR Pulse Width wWw 150 ns
Setup Time of bus data before the rising edge of WR | tpwy 50 ns
Holt Time of bus data after the rising edge of WR_ twp 30 ns
Delay Time from the rising edge of WR to the
output of defined data twa 200 ns
Setup Time of port data before the falling edge of
1) - R 20 ns
Hold Time of port data after the rising edge of RD tHR 10 ns
ACK Pulse Width tak | 100 ns
STB Pulse Width tgT 100 ns Load
i isi [ 150 pF
Setup Time Qf port data before the rising edge of tpg 20 ns p
STB
Hold Time of port data after the rising gdge of STB tPH 50 ns
Delay Time from the falling edge of ACK to the t 150
output of defined data AD ns
Delay Time from the rising edge of ACK to the
floating of port {Port A in mode 2) tKD 20 250 ns
Delay Time from the rising edge of WR to the falling
edge of OBF wos 150 ns
Delay Time from the falling edge of ACK to the
rising edge of OBF taoB 150 ns
Delay Time from the falling edge of STB to the
rising edge of IBF tsiB 150 ns
Delay Time from the rising edge of RD to the falling ¢ 150
edge of IBF RIB ns
Delay Time from the falling edge of RD to the
falling edge of INTR WRIT 200 | ns
Delay Time from the rising edge of STB to the ¢ 150
rising edge of INTR SIT ns
Detay Time from the rising edge of ACK to the t 150 n
rising edge of INTR AIT s
Delay Time from the falling edge of WR to the
falling edge of INTR wIT 280 | ns

Note: Timing is measured at V| = 0.8V and V|4 =2.2V for bot'h input and outputs.
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Basic Input Operation (Mode 0}
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Strobe Output Operation {Mode 1)

B |/O-MSM82C55A-2RS/GS/VJS =
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OUTPUT CHARACTERISTICS (REFERENCE VALUE)
1 Output “H” Voltage (Vgy) vs. Output Current (IgQ)
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Note: The direction of flowing into the device is taken as positive for the output current,
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FUNCTIONAL DESCRIPTION OF PIN
Pin No. item Input/Output Function
D7 ~ DO Bidirectional Input and These are three-state 8-bit bidir&:tionaﬁuses used to write and
data bus output read data upon receipt of the WR and RD signals from CPUand
also used when control words and bit set/reset data are trans-
ferred from CPU to MSM82C55A.

RESET Reset input Input This signal is used to reset the contro! register and all internal
registers when it is in high level. At this time, ports are all made
into the input mode (high impedance status).
all port latches are cleared to O. and all ports groups are set to mode O.

(3 Chip select Input When the CS is in low level, data transmission is enabled with

input CPU. When it is in high level, the data bus is made into the high
impedance status where no write nor read operation is parformed.
Internal registers hold their previous status, however.

RD Read input Input When RD is in low level, data is transferred from MSM82CE5A
to CPU.

WR Write input Input When WR is in low level, data or control words are transferred
from CPU to MSM82C55A.,

A0, A1 Port select Input By combination of AQ and Af1, either one is selected from among

input port A, port B, port C, and control register. These pins are usually
{address} connected to low order 2 bits of tha address bus.
PA7 ~PAO | Port A Input and These are universal 8-bit 1/O ports. The direction of inputs/out-
output puts can be determined by writing a control word. Especially,
port A can be used as a bidirectional port when it is set to mode 2.

PB7 ~ PBO Port B fnput and These are universal 8-bit 1/0 ports. The direction of inputs/out-

output puts can be determined by writing a control word.

PC7 ~ PCO Port C Input and These are universal 8-bit 1/O ports. The direction of inputs/out-

output puts can be determined by writing a control word as 2 ports
with 4 bits each. When port A or port B is used in mode 1 or
mode 2 {port A only), they bacome control pins. Especially
when port C is used as an output port, each bit can be set/reset
independently.

Vee +5 V power supply.

GND GND

BASIC FUNCTIONAL DESCRIPTION When used in mode 1 or mode 2, however, port C

Group A and Group B

has bits to be defined as ports for control signal for
operation ports {port A for group A and port B for

When setting a mode to a port having 24 bits, set group B) of their respective groups.

it by dividing it into two groups of 12 bits each.

Group A: Port A (8 bits) and high order 4 bits PortA,B,C
of port C {PC7 ~ PC4)
Group B: Port B (8 bits) and low order 4 bits of Port A: One 8-bit data output latch/buffer and
port C {PC3 ~ PCO)

The internal structure of 3 ports is as follows:

one 8-bit data input latch
Port B: One 8-bit data input/output latch/buf-

Mode 0, 1, 2 fer and one 8-bit data input buffer
There are 3 types of modes to be set by grouping Port C: One 8bit data output latch/buffer and

as follows: one &bit data input buffer (no fatch
Mode 0:  Basic input operation/output operation for input}

{Available for both groups A and B)
Mode 1:  Strobe input operation/output opera- Single bit set/reset function for port C

tion

When port C is defined as an output port, it is pos-

(Available for both groups A and B) sible to set {to turn to high level} or reset {to turn to
Mode 2:  Bidirdctional bus operation
(Available for group A only)

low level) any one of 8 bits individually without affect-
ing other bits.
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OPERATIONAL DESCRIPTION

Contro! Logic
Operations by addresses and control signals, e.g., read and write, etc. are as shown in the table below:
Operation A1 | A0 | C5 | WR | RD Operation
0 0 [o] 1 (¢} Port A -Data Bus
Input 0 1 0 1 4] Port B —+ Data Bus
1 0 0 1 0 Port C —Data Bus
0 0 0 0 1 Data Bus - Port A
Output 0 1 0 0 1 Data Bus —Port B
1 0 0 0 1 Data Bus -Port C
Control 1 1 0 0 1 Data Bus - Control Ragister
1 1 0 1 o i{legal Condition
Others X X 1 x x Data bus is in the high impedance status.
Setting of Control Word

The control register is composed of 7-bit latch circuit and 1-bit flag as shown below.

Group A Control Bits Group B Control Bits
Dy D¢ Ds Ds Dy D, Dy Do
= Definition of input/ -
output of low order ? - ﬁ‘ut&ut
4 bits of port C, P
t——————— Definition of input/ -
output of 8 bits of ?’ (%ut&ut
port B p
—————————— Mode definition 0 = Mode 0
of group B 1= Mode 1
> Definition of input/ -
output of high order ?g (I)utptut
4 bits of port C npu
= Definition of input/ -
output of 8 bitsof  * ? - ﬁ‘"t&m
port A P
# Mode definition of group A
Control word identification flag Dg | Ds Mode
Be sure to set 1 for the control
word to define a mode and input/ 0.0 Mode 0
output. 0|1 Mode 1
{(When set to 0, it becomes the
control word for bit set/resst.) 1] x Mode 2
Precaution for mode selection Bit Set/Resst Function
The output registers for ports A and C are cleared When port C is defined as output port, it is possible

to ¢ each time data is written in the command register to set (set output to 1) or reset (set output to 0) any
and the mode is changed, but the port B state is un-  one of 8 bits without affacting other bits as shown
defined. next page.
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# |/O-MSM82C55A-2RS/GS/VJS n

Dy D¢ Ds Dy Dj Dy Dy Dg
|-> Definition of set/reset 0 = Reset
for a desired bit 1= Set
———————
Definition of
L s | bitwanted PortC D3 1Dz |Dy
to be set or PCqo 0oJ|0]|O
. * resst Pc;, |o o1
Don‘t Care PC, ol1]}o0
PCja 0 i1 1
-——== Control word ndentlﬂcat'ion flag PC4 1 |lolo
Be sure to set to O for bit set/
reset. PCg 1 o] 1
{When set to 1, it becomes the PCs 1{(1]0
control word to define a mode PCq 1ti1 11
and input/output.)
interrupt Control Function Operational Description by Mode
When the MSM82CB5A is used in mode 1 or 1. Mode 0 (Basic input/output operation)
mode 2, the interrupt signal for the CPU is provided. Mode O makes the MSM82C55A operate as a bas-
The interrupt request signal is output from port C. V\{hen ic input port or output port. No control signals such
the internal flip-flop INTE is set beforehand at this time, as interrupt request, etc. are required in this mode.
the desired interrupt request signal is output. When it All 24 bits can be used as two-8-bit ports and two
is reset beforehand, however, the interrupt request sig- 4-bit ports. Sixteen combinations are then possible
nal is not output. The set/reset of the internal flip-flop for inputs/outputs. The inputs are not latched, but
is made by the bit set/reset operation for port C virtually. the outputs are.
Bit set = INTE is set —> Interrupt allowed
Bit reset > INTE is reset —> Interrupt inhibited
Control Word Group A Group B
Type - - :
High Order 4 Bits Low Order 4 Bits
D7 | Dg| Ds|[ D4 | D3 |D2[Dy|Dg Port A of Port C Port B of Port C
1 1 o0l0jO0j0j0j010 Output Qutput Output Output
2 11010/l 0|l0]O0]j0}1 Output Qutput Output Input
3 1 olo0o|(0;0¢}O 1 ] Qutput Qutput Input Output
4 1 ojlojojo |01 1 Output Output Input Input
5 1 o|0{0O 1 0;j0]|O0 Output Input OQutput Output.
6 1 ojlo|o]1 0|0 1 Output Input Output Input
7 1 o|lojO0]|1 0|1 0 Output Input Input Output
8 1 0i0]0 1 4] 1 1 OQutput input Input Input
9 1 0|0 1 0j0ojo0}o0 Input Output Output Output
10 1 0|0 1 0ojo0| O 1 Input Output Output Input
11 11001} 1 0|01 0 Input Output Input Output
12 tl]o]o0o}j1i0][0])1 1 Input Output Input Input
13 1{0]01}1 1{0(0}|0 input input Output Output
14 1 0|0 1 1 0{0 |1 Input input Qutput input
15 1 010 1 1 0|1 0 input Input Input Output
16 110} 0]1 1101 1 Input Input Input Input

Note: When used in mode O for both groups A and B
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