M5M82C55AP-2/FP-2/)-2

CMOS PROGRAMMABLE PERIPHERAL INTERFACE

MITSUBISHI LSls

DESCRIPTION
The M5M82C55AP-2 is a family of general-purpose prog- PIN CONFIGURATION (TOP V|EW)
rammable input/ output devices designed for use with the
N N A d
8/16-bit parallel CPU as input/output ports. PA:;“E 0]~ pa, |
This device is fabricated using silicon-gate CMQOS technol-
ogy for a single supply voltage. This LSl is having 24 input/ ::CCJ)RTSA pa, 2] [39] - Pa, L/gms .
output pins which correspond to three 8-bit input/cutput PA.“E 38|+ PA,
ports. It is housed in a 40-pin plastic molded DIP. pAD..E E « PA, |
And preparatory for surface equipment MS5M82C55AP-2 READ INPUT HT)~E '3__6']0— WR  WRITE INPUT
(SOP) and M5M82C55AJ-2 (PLCC). CHIP SELECT 6
ELECT S ~[5] [35] + RESET RESET INPUT
FEATURES v vss 7] 3]~ 0o
® 120nsec access tim - -
N e - e PORT ADDRESS] C] L =z 53]~ o,
® Having internal anti-noise circuit on RESET, ACK and INPUTS| 4 *E Czh o .T_z-l"'o
[— I 0 2
STB pins e, [ 3 é 50, o
® Single 5V supply voltage Q929 DIRECTIONAL
® TTL compatible PG~ [11] g &S [30)—D, |DATABUS
® Improved DC driving capability po,[i2] B ; [29] ~ D
@ Improved timing characteristics 10 ~ N
PC, |13 28]++ D
® 24 programmable 1/0 pins PORTSC |~ [ :] ‘ |
® Direct bit set/reset capability PC”"E Z] w0
PC, “E E Vee (8V)
APPLICATION pC, +~[18] 7] -~ pe,
Input/output ports for microprocessor PG "’Il—7. 2—_41“ g, |
3 6
- - { e}
FUNCTION peo =+ [13 23] - e PORTS B
These PPls have 24 input/output pins which may be indi- :,’SRTSB P8, —[19] 22] + PB,
vidually programmed in two 12-bit groups A and B with P8, +[20 Z]*.pA“
mode control commands from a CPU. They are used in '
three major modes of operation, mode 0, mode 1 and mode
2 . Operating in mode 0 , each group of 12 pins may be Outline 40P4 (M5MB82C55AP-2)
programmed in sets of 4 to be inputs or outputs. In mode 1, 40P2R (M5M82C55AFP'2)
the 24 1/0 terminals may be programmed in two 12-bit 12 r E RN RS 45
groups, group A and group B. Each group contains one 8- 1+ttt 1ttt
bit data port, which may be programmed to serve as input [€1 (51 (21 (31 71 [7] [+a] 33} [#2] [47] [a0]
or output, and one 4-bit control port used for handshaking e 5] — RESET
and interrupt control signals. Mode 2 is used with group A Vs %]+ Do
only, as one 8-bit bidirectional bus port and one 5-bit con- A — 3] B7)+ D,
trol port. Bit set/reset is controlled by CPU. A high-leve! re- Ay — (10 BE «» D,
set input (RESET) clears control register, and all ports are pC, « 1] [35) ++ D4
set to the input mode (high-impedance state). NC M5MB82C55AJ-2 B4 NC
PCq +[13 %]w Ds
PCs +[14] p2| ++ Og
PCy++ [ E_T:I]w Ds
PCo++ [30] ++ D,
PCy + I@ Vee
(e o] T0] T20] T22] (23] T2 (2T 126 (2 28]
IR IR IR AR LR T I T
o L W v e e
sefddedfgfeee
Outline 44P0
NC : NO CONNECTION
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FUNCTIONAL DESCRIPTION

RD (Read) Input

At low-level, the status or the data at the port is transferred
to the CPU from the PPI. In essence, it allows the CPU to
read data from the PP!.

WR (Write) Input

At low-level, the data or control words are transferred from
the CPU and written in the PPI.

A, Ay (Port address) Input

These input signals are used to select one of the three
ports: port A, port B, and port C, or the control register.
They are normally connected to the least significant 2 bits
of the address bus.

RESET (Reset) input

At high-level, the control register is cleared. Then all ports
are set to the input mode (high-impedance state).

CS (Chip-Select) Input

At low-level, the communication between the PPl and the
CPU is enabled. While at high-level, the data bus is kept in
the high-impedance state, so that commands from the CPU
are ignored. Then the previous data is kept at the output
port.

Read/Write Control Logic

The function of this block is to control transfers of both data
and control words. It accepts the address signals (Ag, A,
CS), 1/0 control signals (RD, WR) and RESET signal, and
then issues commands to both of the control groups in the
PPI.

Data Bus Buffer

This three-state, bidirectional, 8-bit buffer is used to trans-
fer the data when an input or output instruction is executed
by the CPU. Control words and status information are also
transterred through the data bus buffer.

Group A and Group B Control

Accepting commands from the read/write control logic, the
controt blocks (Group A, Group B) receive B8-bit control
words from the internal data bus and issue the proper com-
mands for the associated ports. Control group A is associ-
ated with port A and the 4 high-order bits of port C. Control
group B is associated with port B and the 4 tow-order bits
of port C. The control register, which stores control words,
can only be written into.

Port A, Port B and Port C

The PPl contains three B-bit ports whose modes and input/
output settings are programmed by the system software.
Port A has an output latch/buffer and an input latch/butfer.
Port B has an input-output latch/butfer. Port C has an output
latch/buffér and an input butfer. Port C can be divided into
two 4-bit ports which can be used as ports for control sig-
nals for port A and port B.

The basic operations are shown in Table 1.

Table 1 Basic Operations
A | A | CS ﬁb— WR ] Operation
b l o] v ] L] H|patabus—Pota -
o v LT L H [ostabus—pors |
1 | 0 l L L H —Sma bus +- Port C T
010 [ L[ H]|L [Pota—patabus |
[0 ! 1 [ L | H ]| L |[Prte—naabus B
[ 1] 0 Ll H | L [PorcDatatus O
1 1 L H iR r Cont;gl reglsterr:ilf)ra;la btrjrsiﬁ\ . W‘j
_?,, X H | X X | Data bus is in higﬁ:}r;pedan;e state
1] 1 UL ] L [ H [ iegal condition ] ’

Bit Set/Reset

When port C is used as an output port, any 1bit of the 8-bit
can be set (high) or reset (low) by a control word from the
CPU. This bit set/reset can be operated in the same way
as the mode set, but the control word format is different.
This operation is also used for INTE (interrupt enable flag)
set/reset in mode 1 and mode 2 .

o m————————————Bil_set/reset llag
Dont care
Bit selection code

Port C
Bit selected |D3|Dz

PC,

ao~—0;0—~
o—o—-o'—-]o— o

sl

0

&
CDOQ—'[—-—-_

Set/reset code
P — ' Set (high) =1
|D7 D4 [Ds[D4[{D1)02| Dy Da|

g. 1 Control word format for port C set/reset

Resat (low) =0

Fi
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BASIC OPERATING MODES

The PPl can operate in any one of three selected basic
modes.

Mode 0: Basic input/output
Mode 1: Strobed input/output {group A, group B)
Mode 2: Bidirectional bus (group A only)

The mode of both group A and group B can be selected in-
dependently. The control word format for mode set is
shown in Fig. 2.

(group A, group B)

——— Mode set flag

vimmeeevo————— Group A mode set

Mode 0: Ds. 05 = 0, 0
Mode 1: D, Ds = 0, 1
Mode 2. Dg, Ds = 1, X
e Port A input/output se
output =0
input =1
, _. Port C (high-order 4 bits) input/output sat
r output =0
input =1

— — Group B mode set

Mode 0 =0
Mode | =

- Port B input/output set

output =0
input =1
} Port C {low-order 4 bits) input/output set
e output =0

|25/ 06[0s[ D[ D5 02] 01 [Do] [ input =1

Fig. 2 Control word format for mode set.

1. Mode 0 (Basic Input/Output)

This functional configuration provides simple input and out-
put operations for each of the 3 ports. No “handshaking” is
required. data is simply written in, or read from, the speci-
fied port. Output data from the CPU to the port can be held,
but input data from the port to the CPU cannot be held. Any
one of the 8-bit ports and 4-bit ports can be used as an in-
put port or an output port. The diagrams following show the
basic input/output operating modes.

8%DB7~DBG
M5M82C55AP-2
PA PCiuy  PCi; PB

*3 14 t4 }8

PC;~PCy PB;~PBy

PA;~PAy PC3~PGCq

D7 Dg Ds D4 03 02 Dy D
j1jojojofojofifo]

BtDBY""DBO
M5M82C55AP-2
PA PCiy;  PCy P

ts {4 *4 8
PC;~PC, PB,~PBg
PA~PA;  PCy~PCo

D; Dg O D D; Dz D1 Do
[JJojofojoJojt]!]

i{DBr“‘DBo

8 tDBv'*DBa

MGEMB2CS5AP-2
PA_ PCw  PCiw. PB

M5MB2C55AP-2
PA_PCw) PCy; PB

{s 12 {a 8
PC,~PC, 'PB;~PB
PA~PA;  PC3~PCo

07 Og 05 D4 03 D2 D1 Do

fa {RIRL

PC;~PCq PB;~PBg

PA;~PAy PCy~PCq

07 Dg Ds D4 D3 D2 Dt Og
1fojojofijojofn]

8 tDBf"DBo

M5MB2C55AP-2

PA_PCw) PCui PB

oo the, 1012

PC;~PCy y~PBo

PA~PA,  PCi~PCo

D7 Dg Ds D4 D3 D2 Dy By

seoewoso

M5MB2C56AP-2
PA PCw) PCi; PB

ts te 1o te

PC,;~PCqy PB;~PBo

PA;~PAg PC3~PCq

D7 Dg Ds Dy Dy Dz D1 Do

[1]0jofoJ1fo]1/0] [1fojoJofi[o[1]1]
i{osw DBy 8 %DBP‘DBQ
MGMB2C55AP-2 M5MB2C55AP-2
PA PCw PCw PB pa PCwyy PC(., PB
¥a {4 74 {8 ;a {4 h 18
PC,~PC, 'PB;~PB, PC,~PC, 1PB;~PBy

PA;~PAg PC3~PCo

D; Dg Ds D« D3 Dz Dy Do

PA;~PAg PC3~PGCq

D7 Dg Os Dy D3 D2 Dy Dy

[1fojof1]ofofolo] [1]ofojrjojofof1]
s%oewoag B*Dswoso

M5MB2C55AP-2
PA PCiyy PCiLi PB

M5MB2C55AP-2
PA_ PCiwy  PCu. PB

*s TETRE
PC,~PC,  'PB~PE
PA/~Phs  PCy~PCq

D7 Dg Ds D4 D3 D2 Dy Dy

}a TNRTNE

PCy~PCs  'PB:~PBy

PA;~PAy PC3y~PCo

D; Dg Ds D4 D3 D; D1 Og

[1joJofrjofof1]o0] [1[oJoft[oJO]t] 1]
8 fosw DB 8 {rDB;"‘DBo

M5MB2CS5AP-2
PA PCy: PCi. PB

M5M82C55AP-2
PA PCiy  PCi. PB

fo te {4 i
PC;~PC, PB;~PBy

PA;~PA PC3~PCo

D7 Dg Ds 04 D3 Dz Dt Og

#a 14 #4 is

PC;~PCq PB;~PBo

PA;~PAy PC3~PCq

D7 Ds Ds Ds D3 0; D1 Do

M5MB2C55AP-2
pA PCi; PCi., PB

M5M82C55AP-2
PA PCw) PC() PB

8 14 %’4 is
PC;~PCy
PA~PA,  PCy~PCy

07 Ds Ds Dy D3 Dz D1 Do

PB;~ P8¢

|10000000|

8 {4 $ 4 §8
PC;~PCq PB;~PBo
PA~PA;  PC3~PCo

D; Ds Ds Dy O3 Dz D Do
1]ojojofojojol1

[1]oefo]1[t[ojofo] [t]ojoj1f1jojol1]
8 %DBV“DBQ 8%087""050 BtDBy“'DBo BfDB,~Ds°

MB6MB2C55AP-2
PA PCwy PCw; PB

M5MB2C55AP-2

PA PCw PCu) PB

fs 14 14 18

PC;~PCy PB;~PBg

PA;~PAgy PC3~PCy

D7 Dg Os D4 D3 D2 Dy Og
[rjofof[vftiol1jo]

T T T, T8

PC;~PCs  'PB;~PBg

PA;~PA, PCy~PCp

D7 Ds Ds D4 D3 D2 Dy Do
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2. Mode 1 (Strobed Input/Output)

This function can be set in both group A and B. Both groups
are composed of one 8-bit data port and one 4-bit control
data port. The 8-bit port can be used as an input port or an
output port. The 4-bit port is used for controt and status sig-
nals affecting the 8-bit data port. The following shows ob—
erations in mode ! for using input ports.

STB (Strobe Input)

A low-level on this input latches the output data from the
terminal units into the input register of the port. In short, this
is a clock for data latching. The data from the terminal units
can be latched by the PP! independent of the control signal
from the CPU. This data is not sent to the data bus until the
instruction IN is executed.

IBF (Input Buffer Full Flag Output)

A high-level on this output indicates that the data from the
terminal units has been latched into the input register. IBF
is set to high-level by the falling edge of the STB input, and
is reset to low-level by the rising edge of the RD input.
INTR (Interrupt Request Output)

This can be used to interrupt the CPU when an input de-
vice is requesting service. When INTE (interrupt enable
flag) of the PPl is high-level, INTR is set to high-level by
the rising edge of the STB input and is reset to low-level
by the falling edge of RD input.

INTE, of group A is controlied by bit setting of PC4. INTEg
of group B is controlled by bit setting of PC.

Mode 1 input state is shown in Fig. 3, and the timing dia-
gram is shown in Fig. 4.

MODE ! (PORT A} MODE | {PORT B)

PA~PAg|e# PBy~PBofert
[=———STB, I
- - - 575,
= [BF,
|- - =~ 1BFg
= INTR,
RO 2 _ — = INTRg

PCe¢~PC; =1/0 RD—

CONTROL WORD CONTROL WORD
D7 Dg Dy Dy D3 D; Dy Dg D; Dg Ds D¢ Dy D; Dy Do
IlOIli/aXXXI IlXXXXllXI

Fig. 3 An example of mode 1 input state

STB_\’T/

or —t/
RD
4
INTR / ] (Note 1)
PORT
|
INPUT “ X L \!
INPUT = '
i 1
LATCH a& I -
oi~0; ~(—
Note 1 . When INTE is low-level. INTR is always low-level.

Fig. 4 Timing diagram

The following shows operations using mode 1 for output
ports.

OBF (Output Buffer Full Flag Output)

This is reset to low-level by the rising edge of the WR sig-
nal and is set to high-level by the falling edge of the ACK
(acknowledge input). In essence, the PPI indicates to the
terminal units by the OBF signal that the CPU has sent data
to the port.

ACK (Acknowledge Input)

Receiving this signal from a terminal unit can indicate to
the PPI that the terminal unit has accepted data from a port.
INTR (Interrupt Request)

When a peripheral unit is accepting data from the CPU,
seting INTR to high-level can be used to interrupt the CPU.
When INTE (interrupt enable flag) is high-level and OBF is
set to high-level by the rising edge of an ACK signal, then
INTR will aiso be set to high-level by the rising edge of the
ACK signal. Also, INTR is reset to low-level by the falling
edge of the WR signal when the PPl has been receiving
data from the CPU.

INTE, of group A is controlied by bit setting of PCg. INTEg
of group B is controlled by bit setting of PC,.

Mode 1 output state is shown in Fig. 5, and the timing dia-
gram is shown in Fig. 6.

Combinations for using port A and port B as input or output
in mode 1 are shown in Fig. 7 and Fig. 8.
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MODE | (PORT A) MODE ) (PORT B)
8
PA;~PA > P8,~PBg ._,4_8>
- > oer, R =
Fanmn .
HI i H . Aok L
Y ACKa B8F — /
|- INTA, ACK L —
2
PC~P : Wh -
C4~PCs 170 WhR 9 INTR L_
\ {Note 2)]
¢
CONTROL WORD CONTROL WORD PORT X
D; Dg Ds D4 O3 O Dy Do D; D Ds Dy Dy D; Dy Dg QUTPUT
1{of1[of/0x]x]x Prix{x{x[x]1]ofx]
PC4, PCs
1 =iINPUT
0 =0UTPUT Note 2 : When INTE is low-level, then the output of INTR is
aways low-level.
Fig. 5 An example of mode | output state Fig. 6 Timing dlagram
8 8
PA;~PA; |+ PA;~PAg fo—
WA =) PC;}—OBF, RD —>d PC4|=—5TB,
PCeg pee—— A PCyl—==IBF,
PC3—= INTR. PC3|—>INTR,
2 2
PC4~PCs jr=1/0 PCe~PC, jer=i/0
8 8
PB;~ PBo je—+— PB;~PB —=
RD—=9 PC f=—73T5; WR—>9 PC\|—0BF;
PCi|—=IBFg PC:f— ATK,
PORT A (STROBED OUTPUT) PORT A (STROBED INPUT}
PORT B (STROBED INPUT) PCo—>INTRg PORT B (STROBED QUTPUT) PCol— INTRg
CONTROL WORD CONTROL WORD
0; Ds Ds Ds D3 B2 Dy D; Ds Ds D4 O3 D; Oy Og
o1 fohr]1]x Lifolt]tpoi]o]x]
LPC.. PCs L PCs. PC:
1 =INPUT 1=INPUT
0 =0UTPUT 0=0UTPUT
Flg. 7 Mode 1 port A and port B I/0 example Fig. 8 Mode 1 port A and port B I/0O example
P MITSUBISHI
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3. Mode 2 (Strobed Bidirectional Bus Input/
Output)

Mode 2 can provide bidirectional operations, using one 8-bit

bus for communicating with terminal units. Mode 2 is only

valid with group A and uses one B8-bit bidirectional bus port

(port A) and a 5-bit control port (high-order 5 bits of port

C). The bus port (port A) has two internal registers, one for

input and the other for output. On the other hand, the con-

trol port (port C) is used for communicating control signals
and bus-status signais. These control signals are similar to
mode 1 and can also be used to control interruption of the

CPU. When group A is programmed as mode 2, group B

can be programmed independently as mode 0 or mode 1.

When group A is in mode 2, the following § control signals

can be used.

OBF (Output Buffer Full Flag Output)

The OBF output will go low-level to indicate that the CPU

has sent data to the internal register of port A. This signal

lets the terminal units know that the data is ready for trans-
fer from the CPU. When this occurs, port A remains in the
floating (high-impedance) state.

ACK (Acknowledge Input)

A low-level ACK input will cause the data of the internal

register to be transferred to port A. For a high-level ACK

input, the output buffer will be in the floating (high-
impedance) state.

STB (Strobe Input)

When the STB input is low-level, the data from terminal un-

its will be held in the internal register, and the data will be

sent to the system data bus with an RD signal to the PPI.

IBF (input Buffer Full Flag Output)

When data from terminal units is held on the internal regis-

ter, IBF will be high-level.

INTR (Interrupt Request Output)

This output is used to interrupt the CPU and its operations

the same as in mode 1. There are two interrupt enable

flags that correspond to INTE, for mode 1 output and mode

1 input.

INTE; Is used in generating INTR signals in combination
with OBF and ACK. INTE, is controlled by bit
setting of PCe.

INTE; is used in generating INTR signals in combination
with 1BF and STB. INTE; is controlled by bit set-
ting of PC,.

Fig. 9 shows the timing diagram of mode 2, and Fig. 10 is

an example of mode 2 operation.

OBF " —
\

INTR (Note 37 %—

ACK \ Wi

576 o/
}

iBF '),__
RD
DATA FROM DATA FROM
TERMINAL UNIT CPU

PORT A

Note 3 1 INTR=IBF - MASK + STB * RD + OBF - MASK * ACK + WR

Fig. 9 Mode 2 timing diagram

o IBFs STB, ACK, OBF 1/0 INTR,
CONTROL WORD

07 Ds Ds Ds D3 O; Di Dy
[l Ix [x]x fofop/of
1

L PC,~PCo
o= | =INPUT
0 =ouTeuT

PORT B
——— 1 =INPUT
0=0UTPUT

GROUP B MODE
L = 0=MODEO(
1 =MODE !

Fig. 10 An example of mode 2 operation
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4. Control Signal Read

Table 2 Read-out control signais

In mode 1 or mode 2 when using port C as a control port, Data
by CPU execution of an IN instruction, each control signal Mode D7 | Be | Ds | Da | D3 | Dz | Dy | Do
and bus status from port C can be read. Mode l.input| 1/0 | 1/0 | IBFa |INTE/INTRL[INTE,] IBFs |INTR
5. Control Word Tables Mods |, it | OBF4 |INTE,| 1/© | I/O |INTRA|INTEg|OBF4|INTR
Control word formats and operation details for mode 0, Mode2 |OBF4|INTE:| IBF. [INTE2{INTR,.| By group B mode
mode 1, mode 2 and set/reset control of port C are given in
Tables 3, 4, 5 and 6, respectively.
Table 3 Mode 0 control words
) ) C‘?“,‘fg,‘f“”ds,, ) Group A - Group B _ a
| D7 D Dy Oi Dy D; Dv Dg  |Hexadecimal Port A Port C (high-order 4 bits) Port C (low-order 4 bits) Port B
1 00 0 0 0 0 0 80 our ouTt ouT ouT
1 0 0 0 0 0 O 1 81 ouT ouT s IN ourt
| 1 00 0 0 0 1 0 L** 82 out out - out IN
| 1.0 0 0 0 0 1 1 83 out out IN IN
1 00 0 1 0 0 0 | 88 ouTt IN i outT | our
1.0 0 0 1 0 0 | 89 out IN IN out
1o o090 1 0 1 0o | BA ouT N ouTt | N
1 0 0 0 1 0 1 1 , 88 ouT IN 1 IN N
10 0 1 0 0 0 O - 90 IN ouT | out ourt
1T 00 1 0 0 0 1 ) IN our IN ourt
1.0 0 1 0 0 1 O 92 IN ouT . - outr | iN
10 0 1t 0 0 1 @3 IN ouT N IN
10 0 1 1 0 0 0 98 IN IN 1 our ouT
1 0 0 1 1 0 0 1 99 IN IN N our |
1 6 0 1 1 0 1 0 ! 9A IN N ] ourt IN
1 0 0 1 1 0 1 1 | 98B IN IN IN IN
Note 4 : QUT indicates output pori, and IN indicates input pont.
Table 4 Mode 1 control words
~_ Control words o —_ ___ Group 8
Hexa- P
D) D6 Dy D Dy D; Dv Dy | Hoxa- | Port A — o PonC »»—w—J Port B
i .declmal’ B PC, PCy | PG PC, PCo
i A4 — . N
101 00 1 0 X l AS \ OuT | OBFA INTR, | ACKg | OBFg | INTRgy | OUT
) A6 B _ [T *ﬁ
1 01 001 1 X A7 OUT | OBF, INTR, | STBg | IBFs | INTRg IN
ot B e B
101 01 1 0 X Do | OUT | OBF. | ACK, IN INTR, | ACKg | OBFg | INTRg | OUT
oy A S PR N I _
101 01 11 X [ AF 1 OUT | OBF. | ACK, IN INTR, | STBs | IBFs | INTRg IN
. o4 R - —
101 1t 01 0 X 85 IN ouT IBFA | STBa | INTR. | ACKg | OBFp | INTRg | OUT
* e | - S
o011 0 1 1 X \‘ a7 LN ouT IBF, | STBa | INTR, | STBg | IBFs | INTRg IN
7 i “ec | A N R )
101 1 1 1 0 x — \] IN IN IBF, | STBa J INTR, | ACKp | OBFg | INTRg | OUT
: =] o e e R
1o 1 t 1 1 1 x | BF | IN IN IBFy, | STBa | INTR, i STBs | IBFs | INTRg IN
i
Note 5 : Mode of group A and group B can be programmed independently.
6 . Mis not necessary for both group A and group B to be in mode 1.
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Table 5 Mode 2 control words

Control words Group A B Group 8 ]
Hexa- Port C PortC

D; D¢ Ds Oy D3 D2 Dy Do d?:él;v)\ai Port A PC7” PCo PCe PCa PC, PC, 1 PG, l PCo Port B
1 1 X X X0 0 0 co | Bdiectional | GRF, | ACK. | IBFa | STBa | INTRA out ouT
11 X XX 001 C1 | Bidipctionai | OBF, | ACKa | IBFs | STBy [ INTRA| N OuT |
1 | X X X 0 1 0 | co | Bdwglonsl | OBF, | ACKa | IBFs | STBs [INTR. |  OUT N |
1 1 x X X 0 1 1 | c3 | Budigconal [ OBF, | ACKs | IBFx | STBa | INTR. N N
11 X X X 1 0 X C4_| bBidigetionai | OBF, | ACK, | IBFs | STBa | INTR, | ACKg | OBFg | INTRs | OUT |
11 X X X 1 1 X C6 | Bidigctional | GBF, | ACKs | IBFs | STBa | INTRs | STBg | IBFs | INTRg | IN

Table 6 Port C bit set/reset control words

Control words

Port C Remarks

D) Ds Ds Dy Dy D; D

X X 0 0 0

Hexa-
decimal

PC;

PCS

PCs | PC4 | PCs | PC; | PCy | PCo

00

01

02

Q0|00 o

|

1)( XX

03

04

0 INTEg Se(/reset for mode 1 inpu(ﬁ

05

1 INTEp set/reset for mode 1 output

06

07

o8

[¢] ) INTE, set/reset for mode | input

09

1 ) INTE; set/raset for mode 2

CA

|

0B

|

P> X x| x i x

lw m]ovimlwloio|lo00 00

0oc

INTE, set/reset for mode 1 output

oD

INTE, set/reset for mode 2

DD’DOC}DOQOOO

© <‘

3¢ 3] 3| 3¢ | x| x| x| X

‘x x
|-
!

- - = O OO0 Olm|lmlmmocloio
-0 o=~ 00|l=|l-lolo -~ o

3| xR XX | X x| x| xix

x
-

0E

0

oF

1

Note 7 : The terminais of port C should be programmed for the output mode, before the bit set/reset operation is executed.

8:

Also used for controlling the interrupt enabie fiag(INTE).
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ABSOLUTE MAXIMUM RATINGS

%iyrn‘bo‘i e L Parameter Conditions Ratings Unit
Voo | Supply voltage ,,;,,, L ] T Toaer T Ty ]
| Vi | Inputvoltage | with respect 10 Vss | 0.3~Veo+0.3 | v
Vo Output voltage - N 1W~Vc;+6 3 7 v
losmax MAX “H" All output and 1/0 pins output ) ingrt 7 fﬁi Ta [ -
Output current “H" level and force same current. Data bus
ToLmAx MAX “L" Al output and 170 pins output | Pont
Output current “L" level and force same current.2 Data bus
,,@L,,,‘, Ope;ating free-air @empgjgtjlzéi;gggke \ . B o
Tstg Storage temperature range

RECOMMENDED OPERATING CONDITIONS (Ta=—20~75¢, unless otherwise noted)

Limits
Symbol Parameter Unit
o i 7 Min Nom Max
B ch | Supply voltage ) 4.5 5 6.5 v
Vss Supply voltage (GND) Y v

ELECTRICAL CHARACTERISTICS (Ta=-20~75%, vc;=sv110%, Vss=0V, unless otherwise noted)

Limits
Symbol Parameter Test conditions "Min” 'ﬁr'yp - M/arf Unit
B High-level input voltage o L ze | |veetod v
B V.._ B L&wﬂqvel inpﬁl voltagé _ 7 :01jh : ) ; 79. 8“ 7 Vi
Von Output high voltage {Notel0) :::::;gi‘;A i j: P I — v
B Output low vol(agé/iNOIGYO) - o . lo.=2.5mA o B 4>/ 777 ;770).;17% Y, ]
Supply current from Voc a'E”S"Ep#'-'g\?d Other pins=Vgc. o _l - A A
Input leak current V=0V, Veo *+10 A
B Otf-st B Vo=0V~V¢c B ' B +10 1773
) f=1MHz T T 10 "pF
7*0437;777777"1”;)‘114/6;(})7117! t.e;r;Ina' capacitance ) Unmeasured pins=0V | I 720 ] p; ]
Note 9 : Current flowing into an IC is positive, out is negative.
10 0 OQutput current must be less than 4mA for each Post pin
MITSUBISHI
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TIMING REQUIREMENTS (Ta=—20~75C, Vcc=5V+10%, Vss=0V, unless otherwise noted)

. Limits
Symbol Parameter Test conditions “Min TypTr:Aaxi Unit
P - )|
twins Read pulse width o - o e | ns
‘tsu(pE.ﬂ) Peripheral setup time before ver.';\d o ’ Bdﬁ - ns
lm;;;; 7 Peripheral hold time after read - 0 ns
ts'ug;;;i” Address seiup time befére read o B 07 ns
(hm:“ﬁ" - Aadréss hold time after vead" T 7 0 ns
twiw) | Write pulse width [ 120 | “ns
tsutoa-w) Data setup time before write o 71 00 ‘7s~ ]
thiw-oqQ) Data hold time after write N 0| ns
tsuca-w Address setup time before write o - 4] B ) 77r§7
thiway | Address hold time after write . 0 | ns
twiack) Acknowledge pulse width ’ 1300 ns
twiste; | Strobe pulse width B S 350 T ns |
tsu(pE-sTR)| Peripheral setup time before strobe 0 | ;15777
th ,él,s:’i)i Peripheral hold time after strobe N 7ii o ‘ 150 o ns
tcirw) Read/write cycle time B 200 | ns
SWITCHING CHARACTERISTICS (Ta=—20~75T, Vco=5V+10%, Vss=0V. uniess otherwise noted)
Symbol Parameter Test conditions . Hmits Unit
o Min | Typ Ma)g ]
tevzir.0a) | Propagation time from read to data outpu? - o o 120 ns
lpzv;R_DQ" Propagation time from read to daiarﬂoatlng (Notel1) ) 0] 8 | ns
lenww-pe) Propagation time from write to output 350 ns
teLniw.pE) . T
l;;(;;;” Propagation time from strobe o IBF llégi B 7 300 | _nhs
IPLHV(;T;_.,;T,;] Propagat}on \ime from strobe to interruhtﬁrir B . 300 ns
l’p;q’L“ﬁ.|N'rR) 7;’}5&;@3}10};%3 trom read gqur\trefnij};t T o - Co=1500F L 400 ns ]
tere (r-ime) | Propagation time from read to IBF flag ns
lp;q;_;vj;;i i Propagation time from write to interruhl i | ns B
tpnLrw-08F) : Propagation time trom write to OBF Vlagi ~ N ns
I,JL,;‘;A;;{;;_ Prépaéétlon hmé from acknowiedge !o;?ﬁa:g_ : ] ns
tpLN!;c:;;;\ ;ro;;aga(ion time from acknowledge (o?em]pl o _ns
lé;;:;;;i;\—-“?rébagétion time from ackrn(;w|edge t;:;t-a:;put ‘ R __ns
tprz\,‘u(;.;..; 1 VPrbpaga(ion time from ackngQI;c;g:|o data 'Ioal}né (N&;ii) 20 ns
Note 11 . Test conditions are not applied.
12 . A.C Testing wavetorm
Input pulse level 0.45~2.4v 2.4
tnput pulse rise Fime 10ns g 8 0 %
input pulse fall time 10ns 0. 45 =
Reterence level input Vin=2V, V;.=0.8v
output Von=2V, Vo, =0.8V
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TIMING DIAGRAM

Data Bus Read Operation

twir)
RO N —
18U(a-A) thir-a)
TS, A A
tezv(n.00) o tevzin-po)
D¢~0: <<<
Data Bus Write Operation
twiw) N
L
WR
thiw-a)
_ N
TS A A ><
L tsucog-w) thiw-og)
Do~D:
Mode 0 Port input
twin) |
RD
tsu(pe-R) th(r-pe)
PORT INPUT
Mode 0, 1 Port Output
twiw)
wh \
tenLiw.pe)
TpLH(W-PE)
PORT OUTPUT
MITSUBISHI
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Mode 1 Strobed input
twista)

375 \ z T

teLkisTe-BF)

7 T

touL(r-18F)

tPLH(STB-INTR))

INTR

thiste-re)
1su(pe.ste)

-4 2

Mode 1 Strobed OQutput

m o\

twiw)

temLiw-oBF)

teLniack-oaf)

Ol
loy)
Rl

twiack

3
L

tPHL(W-INTR)

INTR

e (w.pE)
teLriw-pE)

PORT QUTPUT AX

MITSUBISHI
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Mode 2 Bidirectional

- g
teuLiw-0BF)
DBF
teLm(ack-oBF)
ﬁ I
l twiack)
Bl

pel
ATK QAZ[

twisrs)

. | 7

teLn(sTa-18F)
IBF \
teuL(R-1mF) L—
f c
215}

t X
t3u(pE-sT8) hisre.pe) tezviack-pe) tevziack.pE)

PORT A //7 R &
<« K )
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Vonu—lon CHARACTERISTICS (DATA BUS)

Voc™5.5V
! Ta=—45¢C
Ta=25C
Ta=90C
Ta=—45T
Tg=25¢C
Tg=907C

Ta=—45¢C
o aay /Nz Ta=25C

4 Ta=%0T

Vou(DATA BUS) (V)

0 -1 -2 -3 —4

lon(DATA BUS) (mA)

Von—lon CHARACTERISTICS (PORT)

Vee=5

P~ Ta=—45C

~~ Ta=25T
Ta=—145C
Ta=90T

\
\
——
]
N

Vou(PORT) (V)

NN Ta=907T

™~ Ta=25C

Y
,

< rpmore

o
[

-2

!
w
|
FS

lon(PORT) (mA)
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Vou—lo. CHARAGTERISTICS (DATA BUS)

0.3
3 0.2
= Ta=90T Voe=4.5V
‘5’ " Vo =5V
@ = Vee=56.5v
b Voo=4,5V
< Ta=25T = Voo=5V
e Veo=5.5V
! 0.1 fane=
0 l=Vcc=4.5v
g — / Vec=5v
Veo=5.5V
=~
Ta=—45C
0
0 1 2 3 4

loL (DATA BUS) (mA)

Vor—lo. CHARACTERISTICS (PORT)

0.3
pZ Veo=4.5V
Veo=5V
é Voo=5.5v
Ta=%0T |- Veo=4.5v
Vee=5V
L~ Voc=5.5v
|~ Voo=14.5v

|~ Vee=5V
" Voc=5.5V

Ta=25C

T

\

Ta=—45C

(=}
~n
w

S

lo. (PORT) (mA)
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