MOS INTEGRATED CIRCUIT

uPD71055

PARALLEL INTERFACE UNIT

NEC cannot assume any responsibility for any circuits shown or represent that
they are free from patent infringement.

© NEC Corporation 1987



uPD71055

PARALLEL INTERFACE UNIT

The uPD71055 is a programmable parallel interface unit for use in
microcomputer systems. The uPD71055 is provided with three I/O
ports and is capable of operations ranging from basic input/
output to high level operations using handshaking protocols.

The uPD71055, fabricated by CMOS technology, realizes low power
consumption.

FEATURES

Three 8-bit I/0 ports

Three programmable operation modes

Bit manipulation command

Microcomputer compatible

No-wait operation with uPD70108-10 and uPD70116-10
CMOS

Single power supply

ORDERING INFORMATION

Part Number Package Recovery time [ns]
uPD71055C 40-pin plastic DIP 200
uPD71055C-10 40-pin plastic DIP 150
uPD71055GB-3B4 44-pin plastic QFP 200
uPD71055GB-10-3B4 44-pin plastic QFP 150
uPD71055L 44-pin PLCC 200
uPD71055L-10 44-pin PLCC 150
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Pin Identification
D7 to DO: Data Bus RESET Reset
RD : Read Strobe P07 to P0O: Port O
WR : Write Strobe P17 to P10: Port 1
CS : Chip Select P27 to P20: Port 2
Al, A0 : Address NC : Non-connection
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1. PIN FUNCTIONS

1.1 D7 to DO (data bus) -~ Three-state input/output

These pins form an 8-bit, three-state, bidirectional data bus.
They are connected to the system data bus and are used for data
communication. Active when CS=0 and RD=0 or WR=0, otherwise
these pins enter the high impedance.

1.2 Cs (chip select) - Input

This signal 1is wused to_select the uPD71055. When CS=0, the
uPD71055 1is selected. CS=1 indicates nonselect and causes the
lines of the data bus to become high impedance.

1.3 RD (read strobe) - Input

This signal is logic 0 when a read operation of data from the
uPD71055 is being performed.

1.4 WR (write strobe) - Input

When data are to be written to the uPD71055, a logic 0 signal
should be input to this pin. The contents of the data bus are
then written to the uPD71055 at the rising edge (from 0 to 1) of
the WR signal.

1.5 Al, A0 (address) - Input

These two inputs are used in combination with the RD and WR
signals and select from among the three ports and the command
register. These pins are normally connected to the lower 2 bits
(A1, AO0) of the system address bus.

1.6 RESET (reset) - Input

When the input to the RESET pin become high level, the group 0
and group 1 ports are set to mode 0 (basic I/O port mode) and all
ports are set for input.

1.7 P07 to P00 (Port 0) - Three-state input/output

These are the port 0 input/output pins.



1.8 P17 to P10 (Port 1) - Three-state input/output

These are the port 1 input/output pins.

1.9 P27 to P20 (Port 2) -~ Three-state input/output

These are the port 2 input/output pins.

1.10 IC (Internally Connected)

This pin must be left unconnected.

2. BLOCK FUNCTIONS

The uPD71055 is designed to be used as a parallel interface
between a microcomputer system and its peripheral devices.
Because the uPD71055 can be controlled by the program of the
microcomputer system, external logic circuits can be reduced to a
minimum. The uPD71055 consists of these five blocks: the data
bus buffer, the read/write control, the command register, group
control, and three I/0 ports.

2.1 Data Bus Buffer

This is an 8-bit, three-state, bidirectional buffer that serves
as an interface between the uPD71055 and the system data bus.
When the CPU executes IN or OUT instructions for the uPD71055,
the data is sent or received via this buffer.

2.2 Read/Write Control

This block decodes the data input from the system bus and
controls the data bus buffer data direction, the command
register, and the three ports.

2.3 Command Register

Command words sent from the CPU are written to this register.
Then, in accordance with the command, control signals are sent
either to the group 0 control, the group 1 control, or to both.
Note that the contents of this register cannot be read.



2.4 Group 0 Control, Group 1 Control

These blocks control the operation of the group 0 and group 1
ports in accordance with the mode set for each group.

2,5 Ports 0, 1, 2

The uPD71055 has three 8-bit I/0 ports, referred to as port 0,
port 1, and port 2. These ports are further divided into two
groups with port 0 and the higher bits of port 2 belonging to
group 0, and port 1 and the lower bits of port 2 belonging to
group 1. Modes can be set independently for each group. There
is also a bit manipulation instruction that can be used for
bit-wise set/reset operations for port 2.

3. READ/WRITE TO THE uPD71055

To access_the uPD71055, the CS signal should first be set to 0.
Then the WR or RD signal should be set to 0 to specify a write or
read operation. The input at the Al and A0 pins specifies the
port or command register to which the read or write operation is
to be performed. When a write operation is performed to the
command register, it 1is assumed that the data written is a
command word.




Table 3-1

Control Signals and Operation

CS| RD| WR! Al | A0 Operation CPU Operation
0 0 1 0 0 Port 0 —=Data bus Input
0 0 1 0 1 Port 1 —=Data bus Input
0 0 1 1 0 Port 2 —= Data bus Input
0 0 1 1 1
Use prohibited

0 0 0 b4 b4

0 1 0 0 0 Data bus — Port 0 Output
0 1 0 0 1 Data bus — Port 1 Output
0 1 0 1 0 Data bus — Port 2 Output
0 1 0 1 1 Data bus — Command register Output
0 1 1 X X

Data bus high impedance
1 b4 X X X

don't care




4. uPD71055 COMMANDS

The uPD71055 is provided with two commands that it uses to
control its own operation. These are the mode select command
that determines the operation of the group 0 and group 1 ports
and the other is the bit manipulation command that sets/resets
the bits of port 2. Both of these commands are executed by
writing an 8-bit command word to the command register.

4.1 Mode Select

The uPD71055 has three modes that can be specified for the
different groups. Mode 2, however, can only be specified for
group 0.

(1) Mode O

Specifies basic input/output port operation.

(2) Mode 1

Specifies operation controlled by a control/status signal (4
or 3 bits of port 2).

(3) Mode 2

This mode can only be specified for group 0 and specifies
port operation in which the higher 5 bits of port 2 are used
for control and status signals and port 0 is used as a
bidirectional 1I/0 port.

To specify the mode, set bit 7 of the command word to 'l' and
then write to the command register (AlA0=11) setting the value of
each bit in accordance with the values shown in Fig. 4-1.



1
Port 2 0 Output
| (low) 1 Input
2 0 Output
-
8 Port 1 1 Tnput
O] Mode 0 Mode 0
1 Mode 1
Port 2 0 Qutput
o | (high) 1 Input
0 Output
0, P
8 Port O 1 Tnput
5 00 | Mode 0
Mode 01 | Mode 1
1X | Mode 2
Command 0 Blt.manlpu—
select lation
1 Mode select

Fig. 4-1 Mode Select Command Word

4.2 Bit Manipulation Command

This command port 2. This type of operation is especially useful
in mode 1 and mode 2 where the bits of port 2 are used as
control/status signals. By executing this command, interrupts
can be enabled and disabled from the CPU. Also, since direct
write to port 2 (AlA0=10) is only possible in mode 0, this
command can be used in mode 1 to directly write 1~ or 2-bit
output values.



0 X X b 4
. 0 | Reset
B t
it set/reset T T set
0 0 0 Bit O
0 01| Bit 1
Port 2 0 1 0/ Bit 2
bit 01 1] Bit 3
select 1 0 0] Bit 4
1 0 1] Bit 5
11 0] Bit 6
11 1) Bit 7
Command | 0 Bit manipulation
select 1 Mode select

Fig. 4-2 Bit Manipulation Command Word

For example, to set bit 2 of port 2 to 'l', the command word
shown below (05H) should be set in the command register.

7 6 5 4 3 2 1 0
0 0 0 0 0 1 0 1 = 0O5H
| [ |
Bit
manipula-. bon't care Specifies Bit set
tion command bit 2

Fig. 4-3 Bit Manipulation Instruction Example

Note:
The bits of all ports are cleared when the PD71055 is reset,

or when mode selection is performed.

- 11 -



5. OPERATION IN EACH MODE

In the uPD71055, the operation mode for each group can be set
according to the application. The following mode setting
combinations are possible:

(1) Group 0: mode 0; group 1l: mode 0
(2) Group 0: mode 0; group 1l: mode 1
(3) Group 0: mode 1; group 1l: mode 0
(4) Group 0: mode 1; group 1: mode 1
(5) Group 0: mode 2; group 1l: mode 0
(6) Group 0: mode 2; group l: mode 1

The RD and WR signals that appear in the descriptions of each
mode refer to the RD and WR signals of the port in question;
these same signals for other ports are not affected.

Where the port in gquestion is not clear, a numeric value in the
range 0 to 2 is appended to the end of the signal name to
indicate the port.

5.1 Mode 0

In this mode the ports of the uPD71055 are used to perform basic
input/output operations. Each port operates with a bufferred
input and a latched output.

According to the control word sent from the CPU, port 0, port 1,
and the higher and lower 4 bits of port 2 can be independently
specified for input or output.

(1) Input port operation

While the RD signal of a port specified for input is low
level, data is taken into the port and the data of the port
selected by the AOAl signals is output to the data bus.

Port input L ){

e

Internal delay Internal delay Internal delay
(RD—D7~D0) (RD—D7~D0) (Port—D7~D0)

Fig. 5-1 Mode 0 Input Timing
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(2) Output port operation

Ports specified for output constantly latch output values
and output these to the port pins. When the CPU sets WR to
low level and sends new data to the uPD71055, this data will
be latched in the port selected by the AOAl signals at the
rising edge of WR and output to the port pins.

Low level is output immediately after the mode setting.

R L J

Port output

g

Internal delay
(WR—Port)

Fig. 5-2 Mode 0 Output Timing

By reading the contents of the ports set for output, the output
value of the port can be ascertained.

(3) Group 0 mode O

Command word
7 § H 4 3 2 1 [}

Lo toefof T 11 1 |

__J ‘——7;——*——;*—-“ uPD71055
roup fo:output Q:::::::}porc 2
P27-P24

\l I Input T

fo :output <;::E:::}Port 0

| :teput Ty P07-P0O
Group0 00 {Mode 0
01 |Mode 1
LmOGe I x |Mode 2

Command| 0 |Bit manipulation
select ! Mode select

Fig. 5-3 Group 0 Mode 0



(5)

Command word
4 3

Note:

Fig.

5-4

N PD71055
Group O u
0! Qutput <I ; Port 2
. * P23-p20
1: Input 1.0 {(P22-P20
o:output () port 1
1 : Input “)—‘“,—‘\ P17-P10
L . [Command 0 3§:ipu1azxon L._ Group 3|0 Mode .0
select| | [modeselect mode 1 |Mode 1

Group 1 Mode 0

When group 0 is not set to mode 0, the bits of port 2 that
can be used by group 1 are the 3 bits P22-P20.

Mode 0 example

This is an example of connecting a CPU to an A/D converter.

Here group 0 and group 1 are both set to mode 0 and port 2
is used to start conversion and detect termination of the
conversion process.

——

—Do—-.

CPU »PD71053
P07
pr-po ']
P00
P27
P20
Fig. 5-5

A/D
Converter
| D7~D0
Aix
EOC
| START

T———— Analog signal

A/D Converter Connection Example



This program is a subroutine that reads the converted data
from an A/D converter.

uPD71055 mode setting

READ A/D:MOV AL,10011000B } o Group 0, group 1: mode 0
ouT CTRLPORT ,AL o Port 0, port 2 (high): input
MOV AL,00000001B o Port 1, port 2 (low): output
ouT CTRLPORT ,AL Conversion start
MOV AL,00000000B

ouT CTRLPORT ,AL START \ /

WAIT EOC:IN AL,PORT2 End of conversion wait loop
TEST1 AL,7 } Conversion
BNZ WAIT EOC EOC \Z ends
IN AL, PORTO Read A/D converted values
RET

5.2 Mode 1

In this mode, control and status signals are used to control data
input/output. In group 0, the bits of port 0 function as the
data port (for data input/output) and the higher 5 bits of port 2
as the control/status. In group 1, the bits of port 1 function
as the data port and the 1lower 3 bits of port 2 as the
control/status.

In mode 1, the bit manipulation instruction is used to write the
bits of port 2.



Table 5-1

Functions of Port 2 in Mode 1

Bit During data input During data output
P20 INT1 (INTerrupt request) INT1 (INTerrupt request)
P21 IBFl (Input Buffer Full OBF1 (Output Buffer Full
F/F) F/F)
P22 STB1 (STroBe input) DAK1 (Data AcKnowledge
RIE1 (Read Interrupt input)
Enable flaq) WIEl (Write Interrupt
Enable flag)
P23* | Input/output Input/output
P23 INTO0 (INTerrupt regquest) INTO (INTerrupt request)
P24 STB0 (STruBe input) Input/output
RIEQ0 (Read Interrupt
Enable flaq)
P25 IBFO0 (Input Buffer Full Input/output
F/F)
P26 Input/output DAKO (Data AcKnowledge
input)
WIEO (Write Interrupt
Enable flaqg)
P27 Input/output OBF0 (Output Buffer Full
F/F)

(1)

* Can only be used when group 0 is set to mode 0.

other times, P23 belongs to group 0.

Operation when data port is specified for input

At all

When the data port (port 0 for group 0, and port 1 for group
1) is specified for input, the 8 bits of the data port are
used for input. The bits of the control/status port (port
2) are used as follows:



(a)

(b)

(c)

(d)

STB (strobe input) - input [STB0 —=P24, STBl1 —P22]

When this input is low level, the signals being sent
form the peripheral to the data port are latched.

IBF (input buffer full F/F) - output [IBF0 — P25,

STB1 —P21]
This output becomes high level to inform the peripheral
that the input buffer has become full and to prohibit
further data transfer. This signal becomes high level
at the falling edge of the STB signal and becomes low
level at the rising edge of the RD signal when STB=1
(CPU completes read).
Initial value immediately after the mode setting is low
level.

INT (interrupt request) - output [INT0 —P23,
INT1 —-P20]

This output becomes high level when the data from the
peripheral is latched in the input port and functions
as a data read request interrupt signal to the CPU.
INT become high level when RIE (read interrupt enable
flag) is 1 and STB, IBF and RD are all high. INT
becomes low level at the falling edge of the RD signal.
Initial value immediately after the mode setting is low
level.

RIE (read interrupt enable flag) [RIE0 --P24,
- RIE1 —P22]

This is a read interrupt enable flag for read operation
by the CPU. This bit controls interrupt request output
to the CPU. Interrupts can be enabled by using the bit
manipulation command to set this bit to '1' and
disabled by resetting this bit to '0'.

Even if RIE is set/reset, the STB function of this bit
is not affected.



RIE=1
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N
5

IBF / 1
Port input K \ x

.
Port internal X&‘; N
latch FAN

INT

Fig. 5-6 Mode 1 Input Timing

* Here if STB becomes low level before IBF becomes low, the
contents of the port latch will change. STB must therefore
be kept high until IBF becomes low.

When input is specified in mode 1, the status of IBF, INT, and
RIE can be ascertained by reading the contents of port 2.

(2) Operation when data port is specified for output

When the data port (Port 0 for group 0; Port 1 for group 1)
is specified for output, the 8 bits of the data port are
used for output (low level is output immediately after the
mode setting) and the bits of the control/status port (port
2) function as follows:

(a) OBF (output buffer full F/F) - output [OBFO -=-P27,
OFB1 —P21]

This signal become low when data is received from the
CPU and is latched in the output port. OBF therefore
functions as a data receive request to the peripheral.
OBF becomes low level at the rising edge of WR when
DAK=1 (CPU completes write) and becomes high at the
falling edge of the DAK signal when the peripheral
receives the data from the uPD71055.



(c)

(d)

Initial value immediately after the mode setting is
high level.

DAK (data acknowledge) - input [DAKO - P26, DAK1l - P20]

This input is used to inform the uPD71055 that output
port data has been received by the peripheral. The
peripheral must be set so that it outputs a low level
signal when it has received data.

INT (interrupt request) - output [INTO0 - P23,
INT1 - P20]

This output becomes high level when the output data
from the uPD71055 has been received by the peripheral.
INT therefore functions as a write request signal to
the CPU indicating that it should send the next output
data to the uPD71055. INT becomes high level when WIE
(write interrupt enable flag) 1is set to 'l' and WR,
OBF, and DAK are "all high and becomes low level at the
falling edge of the WR signal.

Initial value immediately after the mode setting is low
level.

WIE (write interrupt enable flag) [WIEO - P26,
WIEl —~P22]

This 1is a request interrupt enable flag for write
operation by the CPU. This bit controls interrupt
request output to the CPU. Interrupts can be enabled
by using the bit manipulation command to set this bit
to 'l' and disabled by resetting this bit to '0'.

Even if RIE is set/reset, the DAK function of this bit
is not affected.



P»(

D7~D0 X N x X

AL
Port output x S\‘? v W7

Fig. 5-7 Mode 1 Output Timing

* If data is written from the CPU before OBF becomes high, the
contents of the port latch will change. Data write must
therefore not be performed while OBF is low.

When output is specified in mode 1, the status of OBF, INT, and
WIE can be ascertained by reading the contents of port 2.

(3) Group 0 mode 1

When group 0 is used in mode 1, the higher 5 bits of port 2
become part of group 0. Of these 5 bits, 3 are used as
control/status and the remaining 2 bits can be used by the
user for input/output (bit manipulation instruction).

- 20 =



{a) To input from the data port

Command word

7 6 5 4 3 2 1 0
I N N N N R
l | Group 1
ro :Output
{1 :Input
IBF0
STBO
INTO
Port 0
input
00 |[Mode 0
_ |Group o .
mode 01 iMode 1
tx |[Mode 2
_ [Command| © IBit manipulation
select 1 |Mode select
Fig. 5-8 Group 0 Mcde 1

(port 0)

(b) To output from the data port (port 0)

Command word

7 6 5 4 3 2 1 0
Lefof s fof [ T [ |
ll |

Group 1
00 {Mode 0
Group 0 B
mode - 01 {Mode '}l
1 x |Mode 2
Command] ¢ {Bit manipulation
select | 1 jMode select

OBF0

DAKO
0 ‘Outpu
1 :Input

INTO
Port 0
output

#PD71055
& g
: } P27~P26 -
o
—
~—~——— P25 z
——— P2 [REO}—1—T 3
v <
~—d Pl ___ ] £ g
28
8 :) P07~ P00 i
Input
#PD71053 €
~———{ Py e
L.}
! P% [WIE 0 |—t—m
[=A
t(}—_—z:}sts ' <
c
=) px ' £ s
| E
~——— P2,y =3
[++]
< 8 P07~ P00

Fig. 5-9 Group 0 Mode 1 Input



(4) Group 1 mode 1

When group 1 is used in mode 1, the lower 4 bits of port 2
become part of group 1. Of these 4 bits, 3 are used as
control/status and the remaining 1 bit* can be used by the
user for input/output (bit manipulation command).

(a) To input from the data port (port 1)

Command word
7 [ 5 4 3 2 1 0°

Ll I [ T f |

. 0:0UtpUt —et————o
1:iInput —— i

STBT ————1 p22 IRIEl}-—-—

IBF] wet———— p3}] :

#PD71053

Bit manipulation
Command

INT] —a————] P2) jot — — ]
Port 1
S ——— e . -~
input 8 3 P17~P10
____[Command 0 g};i;ulatlcn Group 1’ 0 ‘_M'f)de o]
[setect [Z1, Fnose satecs mode  [\.71.+|Mpde1”

Fig. 5-10 Group 1 Mode 1 Input

(b) To output from the data port (port 1)

Command word

7 6 S 4 3 2 1 0°
Lol T T T TrToeT 7]
= s y ) #PD71053
Group O g
0 :Output —.____E -
1 :Input > - :
~
DARI ————=] P22 WIE 1 f=t—2& o
<
OBFl —=———— P21 : = g
153
INT] ~te———] P20} — = d o 8
a
_______..<;$$ui (s P17~P10
__Command 0 :}:wuhuon Groupl 0 Mode 0
select |71 /|rode;aelyet’] mode . IModest

Fig. 5~11 Group 1 Mode 1 Input

* P23 belongs to group 1 only when group 0 is in mode 0,
otherwise P23 belongs to group 0.
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(5) Mode 1 examples

This is an example of connecting a printer with a Centronics
interface. Group 0 is used in mode 1.

Group 1 can operate in any mode; in this example mode 0 is
set.

CPU 1PD71035 Centronics-standard
printer

P07~ P00 8 >
One-shot
b7~D0 D700 T ey

OBF 0 ( P27) > STROBE
DAKD (P26) ACK
P25 BUSY

Fig. 5-12 Connection to a Printer

The program shown below is as subroutine that sends
character strings to the printer.

uPD71055 mode setting

INIT: MOV AL, 10101000B o Group 0: mode 1
ouT CTRLPORT, AL } o Port 0: output
RET o Port 2 (high): input
SENDPRN : MOV BW,DATA Output data address
PRNLOOP : MOVE AL, [BW]
CMP AL, OFFH } End if data FFH
BNZ WAIT
RET
WAIT: IN AL,PORT2
EESTl @ii; } Wait until output buffer is empty
TEST1 AL,S5 Wait until printer can
BNZ WAIT } accept data
MOV AL, [BW] Send data to printer
ouT PORTO ,AL }
INC BW
BR PRNLOOP



5.3 Mode 2

This mode can only be used for group 0. In this mode port 0
functions as a bidirectional 8-bit data port operating under the
control of the control/status signals (higher 5 bits of port 2).
In this mode, port 0 combines the input and output operations of
mode 1.

Table 5-2 Functions of Port 2 in Mode 2

Bit Function
P23 INTO0 (INTerrupt request)
P24 STBO (StroBe input)

RIEO (Read Interrupt Enable flaqg)

P25 IBFO (Input Buffer Full F/F)

P26 DAKO (Data AcKnowledge input)
WIEO (Write Interrupt Enable flag)

P27 OBF(0 (Output Buffer Full F/F)

The DAKO and STBO signals are used to select input or output mode
for port 0. By using these signals, bidirectional operation
between the CPU and the peripheral can be realized.

In mode 2, the bit manipulation instruction is used to write to
port 2.

(1) Operation of the control/status port
0 Signals used when port 0 is used for output
(a) OBFO (output buffer full F/F) - output [P27]

This signal becomes low level when data is received
from the CPU and is latched in the port 0 output
buffer. OBF0 therefore functions as a receive
request signal to the peripheral. OBF0 becomes low
level at the rising edge of the WRO signal (indicates
the end of CPU data write) and becomes high level at
the falling edge of the DAKO signal (indicates that
the peripheral has received the output data from port

0).

- 24 -



(b)

(c)

Initial value immediately after the mode setting is
high level.

DAKO (data acknowledge) = input [P26]

When this input becomes low level, the three-state
output buffer is set for output mode. This signal is
sent from the peripheral 1in response to the OBF0
signal from the uPD71055 and should be set to become
low level when data is received from port 0.

WIEQO (write interrupt enable flag) [P26])

This is a write interrupt enable flag for write
operation by the CPU. This bit controls interrupt
request output to the CPU. This bit controls
interrupt request output to the CPU. Interrupts can
be enabled by using the bit manipulation command to
set this bit to 'l' and disabled by resetting this
bit to '0’'.

Even if WIEQO is set/reset, the DAKO function of this
bit is not affected.

o Signals used when port 0 is used for input

(d)

(e)

(£)

STBO (strobe input) -~ input [P24]

When this signal becomes low level, the data signals
being sent from the peripheral to port 0 are latched.

IBFO (input buffer full F/F) - output [P25]

When this output becomes high level, it indicates
that the input buffer is full and functions as a
transfer prohibit signal to the peripheral. This
signal becomes high level at the falling edge of the
STBO signal and becomes low level at the rising edge
of the RDO signal when STB(0=1 (CPU completes read).
Initial value immediately after the mode setting is
low level.

RIEO (read interrupt enable flag) - [P24]

This 1is a read interrupt enable flag for read
operation by the CPU. This bit controls interrupt
request output to the CPU. Interrupts can be enabled
by using the bit manipulation command to set this bit
to 'l' and disabled by resetting this bit to '0',
Even if RIE(Q0 is set/reset, the STBO function of this
bit is not affected.
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o Signal used for both input and output

(g)

INTO (interrupt request) - output [P23]

This signal 1is wused for both input and output
operations of port O0. During input operation, it
functions as a read request interrupt signal to the
CPU and during output as a write regquest interrupt
signal. The output of this signal is the logical sum
(OR) of the INT signal during input operation and the
INT signal during output operation in mode' 1.
Initial value immediately after the mode setting 1is
low level.



WIEO=1

INTO \D U T
. — —
| A \

D7~D0 X vand X vaia | X

CPU— 71035 71055—CPU

v
put
e
)
pe—
h

.
6=
'~

- e N
P07~ P00 -\ 4)‘“"“( /

Peripheral —710S5 71055— peripheral

* WINTO and RINTO are internal signals and are write and read
interrupt request signals to the CPU, respectively.

WINTO OBF0 ., WIEO . DAKO . WRO

RINTO IBFO . REIO . STBO . RDO

Il

Also note that
INTO = WINTO + RINTO

Fig. 5-13 Mode 2 Timing



(2) Mode 2 specification

Command word

Lo Lo [x P x] <[ [ [ ]
L__r = croup 1 © uPDT1085

OBFO P27
Grous ol 20 [ fode0 DAKD P26 :—-{wmﬂ-——-
rou
= P 01 | Mode } IBF0 P2 |

mode

t
— —e ]

7 1%} Mode 2, STEO P24 6-{RIE o]———
INTO P23 [—~

D
——
B ——
i rr——————
e ettt
0 Bit manipulation
Command| _ P07~ P00
select |~ -¢-

t =1 hods s Tatri-

Command

Bit manipulation

In this mode, the status of the following signals can be
ascertained by reading port 2: OBF0, IBFO, INTO0, WIEO, and
RIEQ.

Fig. 5-14 Group 0 Mode 2

(3) Mode 2 example

This is an example of transferring data between two CPUs.

Main CPU uPD71055 Sub CPU
p7~Do ¥ ] N D7~D0  PO7~P00 D7~DO
OBF0 (P27) NMI
INTO e —
INT DAKO (P26) | RD
(P23) ¢
IBF O (P25) INT
STBO (P24) WR

Fig. 5-15 Connecting Two CPUs



Main CPU Flowchart

Select uPD71055
group 0, mode 2

|

Disable write
request interrupt

l

Enable read
request interrupt

Main routine

Enable write
request interrupt

\

29

Interrupt
routine

Data from
sub CPU?

Receive data
from sub CPU

l

Store data

1

—

Send data to
sub CPU

More send
data?

Ne

Disable write
reguest interrupt

|

RETI



Sub CPU Flowchart

Main routine

Interrupt
disable

i

Maskable

interrupt
routine

i

Processing

Send to
main CPU?

Enable interrupt

Send data
to main CPU

YES
More send data

Interrupt disable

]

RETI

l

Nonmaskable
interrupt
routine

Receive data
from main CPU

|

Store data

RETN




Table 6-1 Mode Combinations and Bit Functions of Port 2

Mode Combinations and Port 2 Bit Functions

Group 0 Group 1 »
Mode P0;-POy P2; P2g P25 P24 P2, Mode P1;-P1g P2, P2, P2, P2,
0 In D D D ) NA 0 In D D D D
In D D D D NA 0 Out D 0 D D
In D D D D NA 1 In B STBT  IBF1 INTY
(RIEY)
0 In D D D D NA 1 Out B DAK1  OBF1 INTH
(WIE1)
Out ) D D ) NA 0 In D D )
Out D D b) D NA 0 Out D D D D
0 Out D D D D NA 1 In 8 STB1  IBF1 INTY
(RIE1)
0 Out D D D D NA 1 Out B DAK1  OBF1 INTH
(WIET)
1 In B B IBFO  STBO  INTO 0 in NA D D D
{RIEQ)
1 In B B IBFO  STBO  INTO 0 out NA D D D
(RIEO)
1 I B B IBFO  STBO  INTO 1 in NA STBT  IBFt INTH
(RIEQ) (RIEY)
1 In B B IBFO  STBO  INTO 1 Out NA DAK1  OBF1 INTT
(RIEO) (WIET)
1 Out 0BF0  DAKO B B INTO 0 In NA D D D
(WIEQ)
1 Out 0BFG  DAKO B B INTO 0 Out NA D D D
(WIEQ)
1 Out 0BFG  DAKO B 8 INTO 1 in NA STB1  IBFt INTH
(WIED) (RIEY)
1 Out 0BFO  DAKO B B INTO 1 Out NA DAKI  OBFi INT1
(WIEO) (WIET)
2 110 OBF0 DAKO IBFO  STBO  INTO 0 In NA D D D
(WIED) {RIED)
2 110 0BF0 DAKD IBF0  STBO  INTO 0 Out NA D D D
(WIED) (RIEQ)
2 110 0BFGC DAKO IBF0  STBO  INTO 1 In NA STB1  IBF1 INTY
(WIEQ) (RIEO) (RIEY)
2 10 0BF0 DAKO JBFO  STBO  INTO 1 Out NA DAK1  0BF1 INT1
(WIED) (RIEO) (WIE1)

Note:

(1) In this chart, “NA" indicates that the bit cannot be used by this group.

(2) The symbol “B" indicates bits that can only be rewritten by the bit manipulation command.
(3) In this chart, "D" indicates that is used by the user.

(4) Symbols in parentheses are internal flags.

(5) in indicates Input, Out indicates Output, and I/0 indicates Input/Output.



ABSOLUTE MAXIMUM RATINGS (Ta =

25°C)

PARAMETER SYMBOL | TEST CONDITIONS RATINGS UNIT
Power Supply Voltage VDD -0.5 to +7.0 v
Input Voltage v -0.5 to Vv__+0.3 v
P d T DD
Output Voltage v -0.5 to V__+0.3 \Y%
P g ) DD
Operating Temperature TOpt -40 to +85 °C
Storage Temperature Tstg -65 to +150 °C
DC CHARACTERISTICS (Ta = -40 to +85°C, VDD = 5V ilO%)
PARAMETER SYMBOL | TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
Input Voltage High \Y 2.2 v
P g +d IH DD
+0.3
Input Voltage Low VIL -0.5 0.8 \Y
Output Vol Hi v T = —-400uA 0.7 \Y%
utpu oltage High oH OH u
\Y
DD
Output Voltage Low v I = 2.5mA 0.4 \
OL OL
Darlington Drive Current * -1.0 -4.0 mA
DAR
Input Leakage Current High I v_=V 10 uA
LIH I DD
Input Leakage Current Low ILIL vV_=0V -10 uaA
Output Leak C t High| I V_= 10 A
utpu eakage Curren ig LOH 1o u
Output Leakage Current Low ILOH vV_=0v -10 ua
Supply Current IDDl Operation mode 5 10 mA




DC CHARACTERISTICS (Ta = -40 to +85°C, VDD = 5V +10%) (Cont'd)

PARAMETER SYMBOL | TEST CONDITIONS | MIN. | TYP. | MAX. | UNIT
Supply Current IDDZ Standby mode 2 50 uA
Inputs:
RESET=0.1V

Others=vV__-0.1V
DD

Outputs: Open

* For up to 8 lines arbitrarily chosen from ports B and C.

750 Q@
D.U.T. —A\N, o
l VEXT=1'5 \Y
l 100 pF
CAPACITANCE
PARAMETER SYMBOL | TEST CONDITIONS | MIN. | TYP. | MAX., | UNIT
Input Capacitance CI fc = 1 MHz 10 pF
Unmeasured pins
1/0 Capacitance CIO returned to 0OV 20 pF




AC CHARACTERISTICS (Ta = -40 to +85°C, VDD = 5V +10%)
READ CYCLE:

TEST uPD71055 uPD71055-10
PARAMETER SYMBOL UNIT
CONDITIONS

MIN. | MAX. | MIN. MAX.

* —_—
Address Set-up to RD t 0 0
13 ‘ SAR ns
* —
Address Hold from RDf t 0 0 ns
HRA
RD Pulse Width t 160 150 ns
RRL
Data Delay Time from RD{| t C_=150pF 120 100
y Time om ; DRD L P ns
] ——f C.= 20pF
Data Float Time from RD tFRD L 10 85 10 60 ns
R_= 2K ohm
L
Read out Recovery Time tRV 200 150 ns

WRITE CYCLE:

TEST uPD71055 uPD71055-10
PARAMETER SYMBOL UNIT
CONDITIONS
MIN. | MAX. | MIN. MAX.
* —_
Address Set-up to WR‘ t 0 0 ns
SAW
* p—
Address Hold from WR? t 0 0 ns
HWA
WR Pulse Width t 120 100 ns
WWL
Data Set~up Time to WRL tSDW 100 100 ns
Data Hold Time from ﬁif t 0 0 ns
HWD
Write Recovery Time th 200 150 ns

* EE, Al and AC



AC CHARACTERISTICS (Ta = -40 to +85°C, VDD = 5V ilO%) (Cont'qd)
OTHERS :
TEST uPD71055 |uPD71055-10
PARAMETER SYMBOL UNIT
CONDITIONS MIN.|MAX.| MIN. | MAX.
; RD
Port Setup Time to R * tSPR 0 0 ns
Port Hold Time from RD* tHRP 0 0 ns
Port Setup Time to STBJ tSPS 0 0 ns
Port Hold Time from STB* tHSP 150 150 ns
Port Delay Time from WRf tDWP CL = 150pF 350 200 ns
STB Pulse Width tSSL 350 100 ns
i 300 100
DAK Pulse Width tDADAL ns
Port Delay Time from DAK* t C_ = 150pF 300 150 ns
DDAP L
(Mode 2)
Port Float Time from DAK | £ rDAD Cp = 20pF 20 | 250 20| 250 ns
(Mote 2) RL = 2K ohm
OBF Set Delay from WR’ tDWOB 300 150 ns
0 1
OBF Clear Delay from DAK‘ tDDAOB 35 50 ns
0 150
IBF Set Delay from STB { LI 30 5 ns
IBF Clear Delay from RD* tDRIB CL = 150pF 300 150 ns
INT Set Delay from DAK* tDDAI 350 150 ns
INT Clear Delay from WE{ tDWI 450 200 ns
INT Set Delay from STB} tDSI 300 150 ns
RD 400 0
INT Clear Delay from RD‘ tDRI 20 ns
t *1 50 50 us
RESET Pulse Width RESETL
*
tRESETZ 2 500 500 ns
*1: During power-on or right after power-on
*¥2: During operation

35 -




AC TEST INPUT WAVEFORM

2.2V - < 2.2V
est Point
0.8V >T 0.8V

0.4V




TIMING

MODE 0: Input

. —
TS,A1,A0 K
1:SAR-—F*—tRRL —————— tHRA
— A
D \
‘*FSPRV turp
' T
Port >< ><
= 3
— tDRD ~—— tFRD
D7 - DO /r
\ g

MODE 0: Output

L
CS,Al,A0 ><
'l

X
D7 - DO ><
T

Port
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RECOVERY

TIME

o _
_trv try
R - '
WR k / l;
———— Yy ———
MODE 1: Input
tsst,
5TB \
X i
tpsiB -
IBF
tusp, tprIB
tsps —= |~ —>
Port 1|><
)
— o
RD
t t
_,| fost DRI
INT \\
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MODE 1: Output

— e
WR
towr
—
INT
tDWoB tppaos
OBF f
t
—!  ~"ppar
DAK
L tpapar—»
D7 - DO JXi jX(v
] £ pwp
Port




INT

D7 - DO

DAK

STB

IBF

Porto

MODE 2:

‘-

O\
AN
X

X

AL X

CPU —» upj

D71055

tpADAL

tssL

tpwor

uRD71055 —» CPU

tpgrE™ l"’

tprIB

F

tsps —

tusp

Peripheral--uPD71055
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PACKAGE OUTLINES

40-pin Plastic

40 21
minininisinininsisinlisisinlicininiaianinin!

Y
v

LS JR 08 () NN G [ S GNP Jy NS D [ O [ N [ NN ) S |y SR [y R [ N AOR ) OB ) W ) 5 4
1

A

- 1
A /
F ~
D ¢® M 0~15°
P40C-100-600A
NOTES ITEM |  MILLIMETERS INCHES
1) Each lead centerline is located within 0.25
mm {0.01 inch) of its true position (T.P.} at A 53.34 MAX. 2.100 MAX.
maximum material condition. 8 2.54 MAX. 0.100 MAX.
. C 2.54 (T.P) 0.100 (T.P.)
2) Lt::“ef to center of leads when formed 5 APPNTXE 0.020-08%
F 1.2 MIN. 0.047 MIN.
G 3.67%3 0.142%9:°2
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.72 MAX. 0.226 MAX.
K 15.24 (T.P.) 0.600 (T.P.)
L 13.2 0.520
M 0.258:82 0.010:8:88%
N 0.25 0.01




44-pin Plastic QFP (bent lead)

A
B
) B 23
1
 — 21T .
—Td ] detail of lead end
1T . —
(e 1508 SN |
1T [T
—E!—‘ - - 3 o — o o [7,)
14 (11T i
1T 1T
T 11
c O ) 1T o =
. = = = 1 2T
'S ] I t
1 . 1 |
|
L
T 1
© "
K
L
!
o
[Jl N
L
P4AGB-80-3B4
NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.15 o 3
-mm {0.006 inch) of its true position {T.P.) at A 13.8° 0.535-801
maximum material condition. B 101°2 0.394:35%
c 10402 0.394285%
[} 13.61°4 05352881
F 1.0 0.039
G 1.0 0.039
H 0.3520'° 0.014285%
t 015 0.008
J 0.8 (TP} 0.031 (T.P)
K 1.8702 0.071:85%
L 0.8:°? 00311358
™M 015288 0.006 8833
N 0.15 0.006
P 27 0.106
Q 0.110 0.0041000¢
R [ B 0.00470%
s 3.0 MAX. 0.119 MAX.
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44-pin PLCC

NOTE

Each lead centerline is located within 0.12 mm
{0.005 inch) of its true position (T.P.) at maxi-
mum material condition.

8

e o Bl I v s B e A s W s B e B o

R

i

oo monome

[0 o g 0 g ey gy 5 e o
[4
3}

ISR=S~p=p g pmpegepags. —t
.
‘ 2
LHHHAA AR '
=
M B[N &
=
P44L-50A1
ITEM MILLIMETERS INCHES

A 17.5%%? 0.689%%%%*
B 16.58 0.653
c 16.58 0.653
D 17.5%%% 0.689*%%%
E 1.94%%% 0.07638%
F 0.6 0.024
G 4.4%%* 0.173388
H 2.8%%* 0.110288%8
I 0.9 MIN. 0.035 MIN.
J 34 0.134
K 1.27 (T.P) 0.050 (T.P))
M 0.40%°"° 0.016383%
N 0.12 0.005
P 15.50%°%° 0.610288%
Q 0.15 0.006
T R 0.8 R 0.031
u 0.20882 0.00828333
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