NEC

NEC Electronics Inc.

uPD71055
Paralilel Interface Unit

Description 44-Pin Plastic QFP
The uPD71055 is a low-power CMOS programmable _ . . e
parallel interface unit for use in microcomputer systems. [EEEEEEEEY N
Typically, the unit's three I/0 ports interface peripheral
devices to the system bus.
< 34
Features Ne CT T BT NC
. €S T} T} RESET
O Three 8-bit 1/0O ports GND T 1 0o
O Three programmable operation modes Ay O] o1
O Bit manipulation command Ao CTT] Y
0O Microcomputer compatible p2; CTT] uPD71055 D3
0O CMOS technology P2g CTT—] T T 1D4
O Singie +5 V £10% power supply p2s CT 1] [T 10
O Industrial temperature range: —40 to +85°C P2s (T 1T T 1 1Ds
O 8 MHz and 10 MHz P20 I [T 1o/
P2y LT {11 23 T T Jvop
Ordering Information Nz =
Part Number Clock (MHz) Package H H H H H H H H H H H
uPD71055C-8 8 40-pin plastic DIP S e op e
a &6 6 o o a a o o o
C‘10 10 83-001218A
G-8 8 44-pin plastic QFP
(P446-80-22) 44-Pin Plastic Leaded Chip Carrier (PLCC)
GB-8 8 44-pin plastic GFP
GB10 10 (P44GB-80-3B4) 5 R
L8 8 44-pin PLCC £E558888888°
isiulinlislsislalislalals!
L-10 10 88588388588
WR ] 40 28 1 P17
- . . poy 4 27 [1 P1s
Pin Configurations poq O a2 26 b p1e
Pos (] 43 25 P1g
40-Pin Piastic DIP Pog [] 44 22 P13
nc1r O uPD71055 23 [0 NC
posCfi N/ ao[dpos Po3 [ 2 221 P12
pop 2 3s[pos P02 ] 3 21 [ P1q
Poq []3 38[1P0g Poq 4 20 [ P1g
Pop (]a s7fipoy Pog [ 5 19 1 P23
RD s as[1wR "D s 18 1 P22
Gsgs ssfReseT ~oalTNozTOEE
eno}7 saf1o NoTToooooOOTT
A1 s 331D - o —
neo, Sh B2EIFef8T84
P27 (10 g 310p3 83-004205A
P26 (11 e 300 Ds
psfi2 20[7Ds
P24 ()13 281 Ds
P2g []14 270)D7
P2y [(J15 26{1Vpp
P22 (116 25[Pty
P23 (J17 24[1P1g
P1g f18 23[P1s
P11 19 22[3P1a
P12 [}20 21[1P13
49-000610A
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Pin Identification

Symbao! Function

cs Chip select input
GND Ground

A1, Ag Address inputs 1and 0
P07-PDg 1/0 port 0, bits 7-0
P17-P1g 1/0 port 1, bits 7-0
P27-P2p 170 port 2, bits 7-0
IC Internally connected
Vop +5V

D7-Do 1/C data bus

RESET Reset input

WR Write strobe input
RD Read strobe input
NC No connection

Pin Functions
D7-Dg [Data Bus]

D;-Dp make up an 8-bit, three-state, bidirectional
data bus. The bus is connected to the system data
bus. It is used to send commands to the uPD71055
and to send data to and from the yPD71055.

CS [Chip Select]

The CS input is used to select the uPD71055. When
CS =0, the uPD71055 is selected and the states of the
D7-Dg pins are determined by the RD and WR inputs.
When CS =1, the uPD71055 is not selected and its data
bus is high-impedance.

RD [Read Strobe]

The RD input is set low when data is being read from
the uPD71055 data bus.

WR [Write Strobe]

The WR input should be set low when data is to be
written to the uPD71055 data bus. The contents of
the data bus are written to the uPD71055 at the rising
edge (low to high) of the WR signal.

A4, Ag [Address]

The Ay and Ag inputs are used in combination with
the RD and WR signals to select one of the three
ports or the command register. Ay and Ag are usually
connected to the lower two bits of the system
address bus (table 1).

&£-2
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WR [Write Strobe]

The WR input should be set low when data is to be
written to the uPD71055 data bus. The contents of
the data bus are written to the uPD71055 at the rising
edge (low to high) of the WR signal.

A4, Ap [Address]

The Aq and Ay inputs are used in combination with
the RD and WR signals to select one of the three
ports or the command register. A; and Ag are usually
connected to the lower two bits of the system
address bus (table 1).

Table 1. Control Signals and Operation

4PD71055
€S RD WR A; Ag Operation Operation
0 0 1 0 0 Port 0 to data bus Input
0 0 1 0 1 Port 1 to data bus Input
0 0 1 1 0 Port 2 to data bus Input
1] 0 1 1 1 Use prohibited
0 0 0 X X
1} 1 0 0 0 Data bus to portQ Output
0 1 0 0 1 Data bus to port 1 Output
0 1 0 1 0 Data bus to port 2 Output
0 1 0 1 1 Data bus to command
register Output

0 1 1 X X Data bus high impedance

X X X X

RESET [Reset]

When the RESET input is high, the uPD71055 is reset.
The group 0 and the group 1 ports are set to mode 0
(basic I/0 port mode). All port bits are cleared to zero
and all ports are set for input.

P07-P0g, P17-P1g, P27-P2¢ [Ports 0, 1, 2]

Pins P0;-P0g, P17-P1p, and P27-P2g are the port 0, 1,
and 2 1/0 pins, bits 7-0, respectivety.

IC [Internally Connected]

Pins marked |IC are used internally and must be feft
unconnected.
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Block Diagram
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Functional Description
Ports 0,1, 2

The uPD71055 has three 8-bit I/0 ports, referred to as
port O, port 1, and port 2. These ports are divided into
two groups, group 0and group 1. The groupscanbein
one of three modes, mode 0, mode 1, and mode 2.
Modes can be set independently for each group.

When port 0 is in mode 0, port 0 and the four upper
bits of port 2 belong to group 0, and port 1 and the four
lower bits of port 2 belong to group 1. When port 0 is
in mode 1 or 2, port 0 and the 5 upper bits of port 2
belongtogroup 0and port 1 and the three lower bits of
port 2 belong to group 1.

Command Register

The host writes command words to the uPD71055 in
this register. These commands control group 0 and
group 1. Note that the contents of this register cannot
be read.
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Group 0 Control and Group 1 Control

These blocks control the operation of group 0 and
group 1.

Read/Write Control

The read/write control controls the read/write opera-
tions for the ports and the data bus in response to the
RD, WR, CS, and address signals. It also handles
RESET signals and the Ag, Ay address inputs.

Data Bus Buffer

The data bus buffer latches information going to or
from the system data bus.

56 -3
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Absolute Maximum Ratings DC Characteristics
{Ta =25°C) (Ta = —40to +85°C, Vpp = 5 V £10%)
Power supply voltage, Vpp —05t0+70V -~ Limits
Input valtage, V, —0.5t0 Vpp + 0.3V Parameter Symbol Min Typ Max  Units Test Conditions
Output voltage, Vg —05t0Vpp +0.3V Input voltage ViH 22 Vpp+03 V
Power dissipation, PDyax 500 mW high
Operating temperature, Top —40 to +85°C :25‘"‘ voltage V). 0.5 0.8 v
Storage temperature, Tgy —65 to +150°C Qutput voltage Von 0.7 Vop V lon = —400 4A
Comment: These devices are not meant to be operated outside the high
limits specified above. Exposure to stresses beyond those listed in Output voltage VgL 04 V g =25mA
Absolute Maximum Ratings could cause damage. Exposure to an low
absolute maximum rating for extended periods may affect reliability. ~
Darlington IpaR -1.0 —40 mA Seetest
i ive current i
capacltance drive curre setup diagram
(Ta =25°C, Vpp = GND =0V) Input leakage I iy 10 pA V| =Vpp
current high
Limits Test I oak I
_ t -1 =
Parameter Symbol Min Typ Max Units Conditions cr:]prl:en‘;?o:ge u 0 HR V=0V
Input G 10 pF fc =1MHz tout | | A =V
capacitance Unmeasured Sgr?:nt :?;: g9¢ lLon 10 KA Vo 0o
1/0 capacitance G 20 pF pins returned
10 toOV Output leakage I gL -10 wA Vg=0V
current low
Supply current
(dynamic)
uPD71055 lpp1 10 mA Normal
operation
uPD71055-10  Ippy 5 10 mA Normal
operation
Supply current lpp2 2 50 uA Inputs: RESET
(standby) =01V,
others =
Vpp— 0.1V
Outputs: Open
Test Setup for Ipap Measurement
750Q
D.UT. —wav—c VexT =15V
I 100 pF
For up to 8 lines chosen arbitrarily
from ports 1 and 2
B83YL-6619A
5€-4
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AC Characteristics
(Ta = —40to +85°C, Vpp = 5 V +10%)

uPD71055

8 MHz Limits 10 MHz Limits
Parameter Symbol Min Max Min Max Unit  Test Conditions
Read Timing
A1, Ag, cs set-up to RD | tSAR 0 0 ns
Ay, Ag, CS hold from RD 1 tHRA 0 0 ns
RD pulse width tRRL 160 150 ns
Data delay from RD | toRo 120 100 ns Cp =150 pF
Data float from RD ! trRD 10 85 10 60 ns C_=20pF,R . =2kQ
Read recovery time tRy 200 150 ns
Write Timing
A4, Ag, CS set-up to WR } tsaw 0 ns
A4, Ag, CS hold from WR 1 tHWA 0 ns
WR pulse width twwL 120 100 ns
Data set-up to WR 1 tsow 100 100 ns
Data hold from WR t thwo 0 0 ns
Write recovery time try 200 150 ns
Other Timing
Port set-up time to RD } tspr 0 0 ns
Port hold time from RD 1 tHRP 0 0 ns
Port set-up time to STB | tsps 0 0 ns m
Port hold time from STB ! tHsp 150 150 ns
Port delay time from WR 1 towp 350 200 ns C_=150pF
STB pulse width tssL 350 100 ns
DAK pulse width {DADAL 300 100 ns
Port delay time from DAK }(mode 2) tDpAP 300 150 ns CL =150 pF
Port float time from DAK t(mode 2) trpAP 20 250 20 250 ns CL=20pF,R =2k
OBF set delay from WR 1 towos 300 150 ns Cp =150 pF
OBF clear delay from DAK | tDDACB 350 150 ns
IBF set delay from STB } tpsip 300 150 ns
IBF clear delay from RD tpRiB 300 150 ns
INT set delay from DAK 1 topAi 350 150 ns
INT clear delay from WR | tow 450 200 ns
INT set delay from STB 1 tos) 300 150 ns
INT clear delay from RD | toRI 400 200 ns
RESET pulse width tRESETY 50 50 us  During right after
power-on
tRESET2 500 500 ns  During operation
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Timing Waveforms

AC Test Waveform

Recovery Time

5&-p
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Timing Waveforms (cont)
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©PD71055 Commands

Two commands control uPD71055 operation. The
mode select command determines the operation of
group 0 and group 1 ports. The bit manipulation
command sets or resets the bits of port 2. These
commands are executed by writing an 8-bit command
word to the command register (A1Ag = 11).

Mode Select

The uPD71055 port groups have three modes. Modes 0
and 1 can be specified for groups 0 and 1, but mode 2
can only be specified for group 0. The bits of all ports
are cleared when a mode is selected or when the
uPD71055 is reset.

Mode 0. Basic input/output port operation.

Mode 1. Strobed input/output operation controlled by
three or four bits of port 2 used as control/status
signals.

Mode 2. (Only available for group 0). Port 0 is the
bidirectional 1/0 port and the higher 5 bits of port2 are
used for status and control signals.

To specify the mode, set the command word as shown
in figure 1 and write it to the command register.

Bit Manipulation Command

This command (figure 2) affects only port 2. Itis mainly
used in mode 1 and mode 2 to control the port 2 bits
which are used as control/status signals. Itisalso used
to enable and disable uPD71055-generated interrupts
and to set and reset port 2 general input/output pins.

For example, to set bit 2 of port 2to 1 (P2, = 1), set the
command word as shown in figure 3 (05H) in the
command register.

Operation in Each Mode

The operation mode for each group in the uPD71055
can be setaccording to the application. Group 0 can be
in modes O, 1, or 2, while group 1 is in mode 0 or 1.
Group 1 cannot be used in mode 2.

SE -8
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The RD and WR signals that appear in the descriptions
of each mode refer to the port in question as addressed
by Ay and Ag. These signals only affect the port
addressed by A1 and Ag.

Where the port addressed may not be clear, 0 or 1 is
appended to the signal name to indicate the port.

Mode O

In this mode the ports of the uPD71055 are used to
perform basic 1/0 operations. Each port operates with
a buffered input and a buffered latched output. See
figure 4.

Depending on the control word sent to the nPD71055
from the system bus, ports 0, 1, and 2 can be inde-
pendently specified for input or output.

Input Port Operation

While the RD signal is low, data from the port selected
by the A;Ag signals is put on the data bus. Seefigure5.

Output Port Operation

When the uPD71055 is written to (WR = 0), the data on
the data bus will be latched in the port selected by the
AyAgsignals attherising edge of WR and output to the
port pins (figure 6). Following the programming of
mode 0, all outputs are at a low level.

By reading a port which is set for output, the output
value of the port can be obtained.

Note: When group 0 is in mode 1 or mode 2, only bits
P2,-P2y of port 2 can be used by group 1. Bit P23
belongs to group 0.

Mode 0 Example

This is an example of a CPU connected to an A/D
converter via a uPD71055 (figure 7). Here both group 0
and group 1are setto mode Oand port2is used to start
conversion and detect the end of the conversion
process.

Figure 8 is a subroutine that reads the converted data
from an A/D converter.
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Figure 1. Mode Select Command Word

7 6 5 ) 3 2 1 0
T T T 1T T T 17 oo
L—l L Port 2 (Lower) ° Outpunt
1 input
Port1 ° Output
1 Input
[ Mode 0
Mode
1 Mode 1
Group 0
Port 2 (Upper) 0
1 Input
Porto 0 Output
1 Input
00 Mode 0
Mode o1 Mode 1
1x Mode 2
c [ o [etmeniputation|
select [ 1 | modesetect |
49-0006138
Figure 2. Bit Manipulation Command Word
7 6 5 4 3 2 1 0
[ R S N N B A
[ [ ] i ot 0 Reset
1 Set
000 Bito
0 01 Bit1
010 Bit2
Por2 011 Bit3
e bit
select 100 Bit 4
101 Bit5
110 Bit6
111 Bit7
. C 0 Bit manipulation
N - select 1 Mode select
49-000614B
Figure 3. Bit Manipulation Command Example
7 6 5 ) 3 2 1 0
Lo [ xTxT o[+ To 1 ]-om
Bit Don't care Specifies bit 2 Bit set
manipulation
Command 49-000615A
s& -9
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Figure 4. Mode 0

Group 1 Mode 0
pPD71055

0: Output Port1
Group 0 0: Output Port2
L 4
. <: P2,-P2,
7 6 5 4 3 1 0 1 input ?
[ r— ——— WPD71055

Group1 J 0: Qutput Port2
Lo )

J—o:oinp\n Port 0

[mnpuc C::a PO,-PO,

Group 0 ° 9 Mode

mode | 01| Mool Groupd Made 0

1 X | Mode2
L Command 0 Bit manipulation
select | 1 Mode select
49-DO0620A
Figure 5. Mode 0 Input Timing
S
Poriopt X
DD —mmee e X et N )=
Internal delay Internal delay Inter‘nal delay
(RD—D;-Do) (RD—D,-Dy) (Port—D;-Do)
49-000618A
Figure 6. Mode 0 Output Timing

WR ——————— —_——

o2, XC X
Port output
<—i
Internal delay
(WR—Port)
49-D00619A
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Figure 7. A/D Converter Connection Example
CcPy uPD71055 éﬁ orier

PO, ta |

8 X 0,0, | 8 D,-D,
PO N A Analog signal
P2, fe—— -— | EDC
P2, —>o——«| START

49-000621A

Figure 8. A/D Converter Example

READ_A/D: MOV AL,10011000B
ouT CTRLPORT AL
MOV AL,00000001B
ouT CTRLPORT,AL

WAIT_EOC: IN AL,PORT2
TEST1 AL7
BNZ WAIT_EOC
IN AL,PORTO
RET

;uPD71055 Mode Setting:

;Group 0, group 1 in mode O

;Port 0 & port 2 (upper) are inputs
;Port 1 & port 2 (lower) are outputs

;Conversion starts by setting P2; high
;End of conversion wait loop
,Conversion ends when P2; =0

;Read A/D converted values

Mode 1

In this mode, the control and status signals control the
I/0 data. In group 0, port 0 functions as the data port
and the upper five bits of port 2 function as control/
status. Ingroup 1, port 1 functions as the data portand
the lower three bits of port 2 function as control/status.

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

Group 0 Mode 1

When group 0 is used in mode 1, the upper five bits of
port 2 become part of group 0. Of these five bits, three
are used for control/status and the remaining two can
be used for 1/0 (using the bit manipulation command).
See figure 9.

Group 1 Mode 1

When group 1isused in mode 1, the lower three or four
bits of port2 become part of group 1. Of these four bits,
three are used for control/status. The remaining bit,
P23, can be used for I/0 only if group 0 is in mode 0.
Otherwise, P23 belongs to group 0 as a control/status
bit. See figure 9 and table 4.
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Mode 1 Input Operation

In mode 1, port 0 is the data port for group 0, and port 1
forgroup 1. The control/status bits (port 2) are used as
listed below. Figure 10 shows the signal timing.

sTB [Strobe] ThedatainputatportOisilatchedin port
Owhenthe STBO inputis brought low. The data input at
port 1 is latched in port 1 by STB1.

IBF [Input Buffer Full F/F]. The IBF output goes high to
indicate that the input buffer has become full. IBF goes
high when the STB 3 signal goes low. IBF goes low at the
rising edge of the RD signal when 3TB = 1.

The IBF F/F is cleared when mode 1 is programmed.

INT [Interrupt Request]. INT goes high when the data
is latched in the input port, when RIE is 1 and STB, IBF
and RD are all high. INT goes low at the falling edge of
the RD signal. It can function as a data read request
interrupt signal to a CPU.

INT is cleared when mode 1 is programmed.

S5 - 11
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Figure 9. Mode 1 Input

Group 1
i

3 H 2 1

00 | Modeo IBFt <~——— P2,
j
Group0 [ 01 | modet INTl P2, <" )
mode Port1 B P1,-P1
11X Mode 2 input e
;"’;f [ PO,-PO,
Growe1 2 2 RIED and RIE1
mode
1 Mode 1 are controlied by bit
manipulation command
C 0 Bit manipulation
select 1 Mode select

“Note: Bit P2; is available in Group 1 only when Group O is Mode 0. For all other conditions
P2; Ia part of Group 0. This diagram shows how bit P23 would be used if Group 1

‘was in Mode 1.
49-0006168
Figure 10. Mode 1 Input Timing
RIE =1
= \7/11f 7
IBF \L__
Portinput D G ~— X - _
:::r:‘imemal 4) X 2
0]
INT /
Note: i1 STB goes low here betore IBF goes low, originai contents of port latch will change.
STB must be kept high until 1BF goes low to prevent loss of date.
49-000624A
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RIE [Read iInterrupt Enable Flag]. RIE controls the
interrupt output. Interrupts can be enabled by using
the bit manipulation command to set this bit to 1, and
disabled by resetting it to 0. This signal is internal to the
uPD71055 and is not an output. The state of RIE does
not affect the function of STBO or STB1, which are
inputs to the same bits (P24 and P2,) of port 2.

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

Mode 1 Output Operation

In mode 1 output operation (figure 11), the status/
control bits (port 2) are used as listed below. Figure 12
shows the signal timing.

OBF [Output Buffer Full F/F]. OBF goes low when data
is received by the uPD71055 and is latched in output
ports 1 or 0. OBF functions as a data receive flag. OBF
goes low at the rising edge of WR when DAK = 1 (write
complete). It goes high when the DAK signal goes low.

Figure 11. Mode 1 Output
Command word
Group 0 Group 1
L 1
7 ‘ 6 5 4 3 [ 2 1 0 T
L+ ] o [ + T o ] | ! [ o | .PDT1055
! ? T N N BBF0 -« |p2,
DAKO —————= P2
- | B
! ! i 1: Input ST :
lo: '
- 1 \ﬁigggﬁ’:"ﬁmo<—% P2, e e
ol O )
! 00 | Mode0 i OBFi -———{ P2,
Group 0 01 Mode 1 i L INTI P2y +———~
mode i Port1 8 P1,-P1
0X | Mode2 output 7Pl
- Pono B P0,-PO,
0 Mode 0
} Group 1 WIEQ and WIE1
! ode Mode 1 are controlled by
maniputation command
C 0 Bit manipulation
select 1 Mode select

“Note: Bit P2; is avaliable in Group 1 oniy when Group 0 is Mode 0. For ali other conditions

P23 is part of Group 0. This diagram shows how bit P2; would be used if Group 1

was in Mode 1.
49-0006168
Figure 12. Mode 1 Output Timing
WIE = 1
WR {( L// A [Note)
INT
OBF N
DAK
X X \
!
Port output X 27 X =
Note: If data is written 1o the sPD71055 betore OBF goes high the original contents of the
port latch will change. Data must not be written while OBF is low to prevent loss of data
49-000623A
SE =13
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DAK [Data Acknowledge]. When this input is low, it
signals the gPD71055 that output port data has been
taken from the 71055.

INT [Interrupt Request]. INT goes high when the
output data is taken when WIE is set to 1 and WR, OBF
and DAK are all high. It goes low at the falling edge of
the WR signal. INT therefore functions as a write
request signal, indicating that new data should be
sent to the uPD71055.

WIE [Write Interrupt Enable Flag]. WIE controls the
interrupt output. Interrupts can be enabied by using
the bit manipulation command to set this bit to 1 and
disabled by resetting it to 0. This signal is internal to the
uPD71055 and is not an output. The state of WIE does
not affect the function of DAK addressed to the same
bits of port 2.

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

Table 2 shows a summary of these signals.

Figure 13. Connection to Printer

Table 2. Functions of Port 2 Bits in Mode 1
Group Bit Data Input Data Dutput
bl P2y INT1 (Interrupt request)  INT1 (Intesrupt request)
P2y  IBF1 (input buffer full f/f) OBF1 (Output buffer full /1)
P2,  STB1 (Strobe input) DAK1 (Data acknowledge
input)
RIE1 (Read interrupt WIE1 (Write interrupt
enable flag) enable flag)
P23 170 {Note) 1/0 (Note)
0 P23 INTO {Interrupt request) INTO (Interrupt request)
P24 STBO (Strobe input) 170
RIEO (Read interrupt
enable flag)
P25 IBFO (Input butfer 1/0
fult f/f)
P2 1/0 DAKO (Data acknowledge
input)
WIEQ (Write interrupt enable
flag)
P2; I/0 0BFO (Output buffer full {/1)
Note: Can be used with group 1 only when group 0 is set to mode 0.

In other modes, P23 belongs to group 0.
Mode 1 Example

This example (figure 13) demonstrates connecting
a printer to the uPD71055. Group 0 is used in mode 1
output. Group 1 can operate in mode 0 or 1; in this
example it is set to mode 0.

cPu WPDTI055
Printer
P0,-PO, 8
0,0, 8 )DDo One-shot delay
OBF (P2,) > STROBE
DAKO (P2g) |« ACK
P25 BUSY
19-000625A
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Figure 14. Printer Example Subroutine

;This subroutine sends character strings to the printer

INIT: MOV AL,101010008
ouT CTRLPORT,AL
RET
SENDPRN: MOV BW,DATA
PRNLOOP: MOV AL,[BW]
CcMP AL,OFFH
BNZ WAIT
RET
WAIT: IN AL,PORT2
TEST1 AL7
BZ WAIT
TEST1 ALS5
BNZ WAIT
MOV AL,[BW]
ouT PORTO,AL
INC BW
BR PRNLOOP

;#PD71055 Mode Setting:
;Group 0: mode 1 output
;Group 1: mode 0
;Output data address

;End if data = OFFH

;Wait until output buffer is empty
;Wait until printer can accept data

;Send data to printer

Mode 2

Mode 2 can only be used by group 0. In this mode, port
0 functions as a bidirectional 8-bit data port operating
under the control of the upper five bits of port 2 as
control/status signals. In this mode, port 0 combines
the inputand output operations of mode 1. See figures
15 and 16.

In mode 2, the status of the following signals can be
determined by reading port 2: OBFQ, IBFO, INTO, WIEOQ,
and RIEOQ.

The DAKO and STBO signals are used to select input or
output for port 0. By using these signals, bidirectional
operation between the uPD71055 and peripheral can
be realized.

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

Control/Status Port Operation

The following control/status signals are used for output:

OBFO0 [Output Buffer Full]. OBF0 goes low when data
is received from the Dy-D7 data bus and is latched in
the port 0 output buffer. It therefore functions as a
receive request signal to the peripheral. OBF0 goes low

http://ww. chi pdocs. com

attherising edge of the WRO signal (end of data write).
Itgoes high when DAKO is low (output data from port 0
received).

DAKO [Data Acknowledge]. DAKO is sent to the
uPD71055 in response to the OBFO signal. It should be
set low when data is received from port 0 of the
uPD71055.

WIEQ [Write Interrupt Enabie Flag]. WIEQ controls the
write interrupt request output. Interrupts are enabled
by using the bitmanipulation command to set this bit to
1 and disabled by setting it to 0. The state of WIE does
not affect the DAK function of this pin.

The following control/status signals are used for input:

STBO [Strobe Input]. When STBO0 goes low, the data
being sent to the uPD71055 is latched in port 0.

IBFO {Input Buffer Full F/F]. When IBFO goes high, it
indicates that the input buffer is fuil. It functions as a
signal which can be used to prohibit further data
transfer. IBFO goes high when STBO goes low. It goes
low at the rising edge of RDO when STBO = 1 (read
complete).

SE£=15 |
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Figure 15. Mode 2

7

Command word
3

L |

T ]

|
|
|
|

Group WPD71055
OBF0 —— P2,
0 Made 0 DAKO ———~{ P2 T
Growp0 o Mode 1 1BF0 «——— P2 | |
[ e —
INTo = P2 JU
. 0 Bit manipulation
sl o ro.e0,

WIEO and RIEO
are controlled by bit
manipulation command

49-000627A
Figure 16. Mode 2 Timing
WIED =1
RIEQ =1
WRO W
INTO )
[wiNTo ,J
lmmo
0 N =
D,-D, valid — X valig X
CPU—71055 71055—CPU
DAKO f-
5180 o/ | [
OBl
1BF0 \,__——-—
PO,-POy —— >
71055 71055
Note:
WINTO and RINTO are Internal signals and are write and read interrupt request
signals to the CPU, respectively.
WINTO = OBFO (») WIEO («) DAKD («) WRD
RINTO = {BFD (») RIEO {+) STBG (») RDO
Also note that
INTO = WINTO (-) RINTO
49-0006288
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RIEO [Read Interrupt Enable Flag]. RIEO controls the Table 3. Functions of Port 2 in Mode 2

read interrupt request output. Interrupts are enabled Bit

Function

by using the bit manipulation command to set this bit to

INTO (Interrupt request)

STBO (Strobe input)
RIEQ (Read interrupt enabie flag)

IBFO (Input buffer full f/1)

1and disabled by setting itto 0. The state of RIEQ does P23
not affect the STBO function of this pin. P24
This control/status signal is used for both input and P2
5

output:
P2g

INTO [Interrupt Request]. During input operations,

DAKO (Data acknowledge input)
WIEO (Write interrupt enable flag)

INTO functions as a read request interrupt signal. P2,

OBFO (Output buffer fuli f/1)

During output, it functions as a write request interrupt

signal. This signal is the logical OR of the INT signal for Mode 2 Example

data read (RINTO) and the INT signal for write (W1 NTO)

in mode 1 (RINTO OR WINTO). Figures 17, 18, and 19 show data transfer between two

CPUs.

In mode 2, the status of OBFO, IBFQ, INTO, WIEO, and
RIEO can be determined by reading port 2.

Table 3 is a summary of these signals.

Figure 17. Connecting Two CPUs

Main CPU uPD71055

OBFO (P2,)

INTO

29 DAKG (P2,)

IBFO (P2)
§T80(P2,)

INT foo

Sub CPU

0,-00

NMi

RD
INT

WR

49-000626A

http://ww. chi pdocs. com
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Figure 18. Maln CPU Flowchart

Initiatize

d

Select WPD71055
group 0, mode 2

l

Disable write
request interrupt

l

Enable read
request interrupt

Main rautine

— 1
L
| Processing s

3

Send to :
sub CPU? i

I

Enable write !
request interrupt ‘

I

Receive sub CPU
data

|
1

Store data

ki

Send data to
sub CPU

T
Yes
More send
data?
- No
¥

Disable write
request interrupt

L

49-006298
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Figure 19. Sub CPU Flowchart

Interrupt
disable

\ ;

| Processing

No Send to
main CPU?

Enabie interrupt

Maskable Nonmaskabie
interrupt interTupt
routine routine

Send to main CPU Receive main CPU m
data

More send data
No

i
¥
Store data
|
Interrupt disable “
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Mode Combinations

Table 4 is a complete list of all the combinations of
modes and groups, and the function of the port 2 bits in~
each mode.

Table 4. Mode Combinations and Port 2 Bit Functions

Group 0 Group 1
Mode P0;-POg P2; P2g P25 P24 P2; Mode P1;-Plg P23 P2, P2, P2
0 In D D D D NA 0 In D D D D
0 In D D D D NA 0 Out D D D D
0 In D D D D NA 1 In B STB1 IBF1 INTH
(RIE1)
0 In D D D D NA 1 Out B DAK1 BF1 INT1
(WIE1)
0 Out D D D D NA 0 In D D D D
0 Out D D D D NA 0 Out D D D D
0 Out D D D D NA 1 In B STB1 IBF1  INT1
(RIET)
0 Out D D D D NA 1 Out B DAK1 BF1 INT1
(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
(RIEQ)
1 In B B IBFO STBO INTO 1 In NA STB1 IBF1 INT1
(RIEQ) (RIE1)
1 In B B IBFOD STBO INTO 1 Out NA DAK1 0BF1 INT1
(RIEO) (WIET)
1 Out BFO DAKO B B INTO 0 In NA D D D
(WIEO)
1 Out 0BFO DAKO B B INTO 0 Out NA D D D
(WIEQ)
1 Out 0BF0 DAKO B B INTO 1 In NA STB1 IBF1 INT1
(WIEQ) (RIET)
1 Out OBFO DAKD B B INTO 1 Out NA DAK1 OBF1 INT1
(WIEO} (WIE1)
2 110 0BFO DAKOD IBFO STBO INTO 0 In NA D D D
(WIED) (RIEO)
2 1/0 0BFO DAKO IBFO STBO INTO 0 Out NA D D D
(WIED) (RIED)
2 110 0BFO DAKO IBFO STBO INTO 1 In NA STB1 IBF1 INT1
(WIEO) (RIEQ) (RIE1)
2 1/0 0BFO DAKO IBFO STBO INTO 1 Qut NA DAK1 OBF1 INT1
(WIEO) (RIEO) (WIET)

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. They are not output to port 2 pins and they cannot be read by the host.
(5) In indicates Input, Out indicates Output, and /0 indicates Input/Output.
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