N E C uPD71055

NEC Electronics Inc. Parallel Interface Unit
Description 44-Pin Plastic QFP
The uPD71055 is a low-power CMOS programmable _ o
parallel interface unit for use in microcomputer systems. REZLEESELEIE S
Typically, the unit's three /0 ports interface peripheral
devices to the system bus.
4 34
Features NC EIIv/ >:L‘:D NC
. €8 T} [T T ] RESET
O Three 8-bit {/0 ports GND CT 1 1 oo
O Three programmable operation modes A O T T 0
O Bit manipulation command Ao CT T [T T 0,
O Microcomputer compatible P2y (L] uPOT1085 [T T 105
O CMOS technology P2g CI_T] (11D,
O Single +5 V £10% power supply P25 (T 1] T T 105
O Industrial temperature range: —40 to +85°C P2y CT] [T 1108
0 8 MHz and 10 MHz P2p (T} [T 1107
P [T T n 22T T Voo
Ordering Information Nz =
Part Number Clock [MHz) Package H H H H H H H H H H H
uPOT1055C-8 8 40-pin plastic DIP P R I R S SR
f8aqda“adaaan
C-10 10 83.0012184
G-8 8 44-pin plastic QFP
(P446-80-22) 44-Pin Plastic Leaded Chip Carrier (PLCC)
GB-8 8 44-pin plastic QFP
) 0 (P44GB-80-384) b .
L8 8 44-pin PLCC 8588888886 °
aonaoanonnon
L-10 10 28588338588
WR ] 40 28 1 P17
o POz ] 41 270 P1e
Pin Configurations pog O 42 2P e1s
Pos [] 43 251 P1a
ne1 O uPD71055 23[1 NC
pos CT4 Po3 (] 2 221 P12
po2 2 POz 3 21 0 p1y
Poq []3 Po1 [] 4 20 [ P10
Poo [+ POp (] 5 19 [ P23
ro (s Ro s 181 P22
csCje rwalFNRETEEE
aNo g \oouTooooooT
NS 823258 FIES
:::E 83-004205A
P25 ]
P
P2o [}
P21 [}
P22 (]
P23 [}
P1o ]
P11
P12
49-000810A
50010-1 {(NECEL-153) SE"'
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Pin Identification

Printed From CAPS XPert

Symbaol Function

cS Chip select input
GND Ground

Ay Ag Address inputs 1and 0
P07-P0Og 1/0 part 0, bits 7-0
P17-P1p 1/0 port 1, bits 7-0
P2;7-P2p 1/0 port 2, bits 7-0
IC Internally connected
Vop +5V

D7-Do 1/0 data bus

RESET Reset input

WR Write strobe input
RD Read strobe input
NC No canpection

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 4PD71055.

CS [Chip Select]

The CS input is used to select the uPD71055. When
CS =0, the uPD71055 is selected and the states of the
D;-Dg pins are determined by the RD and WR inputs.
When C5 =1, the xPD71055 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 shouid 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.

A1, Ag [Address]

The A and Ag 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).

This Material Copyrighted By Its Respective Manufacturer.

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.

A1, Ap [Address)

The A, and Ag 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

uPB71055

.S R WE A, 3 Operation Operation
0 0 1 0 0 Port 0 to data bus Input
o D 1 0 1 Port 1 to data bus Input
0 0 1 1 (1] Port 2 to data bus Inpul
0 0 1 1 1 Use prohibited
0o .0 0 x x
0 1 o 0 0 Data bus to port 0 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 0o 1 1 Data bus to command

register Qutput

Data bus high impedance

RESET [Reset]

When the RESET input is high, the u4PD71055 is reset.
The group 0 and the group 1 ports are set to mode 0
(basic 1/0 port mode). All port bits are cleared to zero
and all ports are set for input.

P07-P0g, P17-P1g, P27-P2y [Ports 0, 1, 2]

Pins P0;-P0g, P17-P1p, and P2;-P2g are the port 0, 1,
and 2 I/0 pins, bits 7-0, respectively.

IC [Internally Connected]

Pins marked IC are used internally and must be left
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 0, port 1, and port 2. These ports are divided into
two groups, group 0O and group 1. The groups can bein
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 2belong togroup 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
belong togroup 0 and 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.

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.

This Material Copyrighted By Its Respective Manufacturer.
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Absolute Maximum Ratings
(Ta=25°C)

DC Characteristics
(Ta = —40 to +85°C, Vpp = 5 V 1£10%)

Power supply voltage, Vpp —05t0 +70V - Limits
Input voltage, V, —0.5t0 Vpp + 03V Parameter Symbei Min Typ Max Units Test Conditions
Output voltage, Vg —05toVpp+03V  Inputvoltage  Viy 22 Vpp+03 V
Power dissipation, PDyax 500 mW high
Operating temperature, Toq —40 to +85°C :gam voltage Vi 05 08 v
Storage temperaturs, T —65 to +150°C Output 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 Vg 0.4 V g =25mA
Absolute Maximum Ratings could cause damage. Exposure to an low
bsolut i rating for extended periods may affect reliability.
absolute maximum rating for ex p may ty Darfington ioAn Y 40 mA See test
drive current setup diagram
Capacitance P Qa9
{To=25°C,Vpp =GND =0 V) Input Ieal;age I 10 uA Vy=Vppo
current high
Lmts Toel Input leakage | 0 4A V=0V
e — nput leakage - =
Parameier Symbel Min Typ Max Units  Conditians cu‘:renx lowo LiL s '
Input G 1 pF  fe=1MHz Output leakage | 10 uA Vo=V
capacitance Unmeasured cur?em highg LOH u 0=Y0p
1/0 capacitance C 20 pF pins returned
10 to0V Output leakage I o —10 wA Vo=0V
current low
Supply current
(dynamic)
uPD71055 top1 10 mA Normal
operation
uPD71055-10  Ippy 5 10 mA Normal
operation
Supply current lpp2 2 50 uA Inputs: RESET
(standby) =01V,
others =
Vop - 0.1V

This Material Copyrighted By Its Respective Manufacturer.

Outputs: Open

Test Setup for Ippp Measurement

750Q

——l—«'w—o Vext =15V
I 100 pF

For up to 8 lines chosen arbitrarily
from ports 1 and 2

D.U.T.

BIYL-S619A
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AC Characteristics
(Ta = —40 to +85°C, Vpp = 5 V £10%)

8 MHz Limits 10 MHz Limits
Parameter Symboi Mia Max Min Max Unit  Test Condltions
Read Timing
A4, Ag, CS set-up to RD | tsAR 0 ns
Ay, Ag, CS hold from RD 1 tHRA 0 ns
RD pulse width tRRL 160 150 ns
Data delay from RD | 1oRD 120 100 ns CL=150 pF
Data float from RD terD 10 85 10 60 ns CL=20pF,R =2k
Read recovery time try 200 150 ns
Write Timing
A1, Ag. s set-up to WR ! tsaw ns
Ay, Ag, CS hold from WR 1 tHwa ns
WR pulse width wwL 120 100 ns
Data set-up to WR tsow 100 100 ns
Data hoid from WR { thwo 0 0 ns
Write recovery time try 200 150 ns
Other Timing
Port set-up time to RD } 1gpR 0 ns
Port hold time from RD 1 tHAP 0 ns
Port set-up time to STB | tsps 0 ns
Port hold time from STB 1 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 tDADAL 300 100 ns
Port delay time from DAK }(mode 2) tppaP 300 150 ns CL =150 pF
Port float time from DAK H{mode 2) trpAP 2 250 20 250 ns C_=20pF; R =2k
OBF set delay from WR 1 towos 300 150 ns Cp =150 pF
OBF clear delay from DAK topAoB 350 150 ns
IBF set delay from STB | tosis 300 150 ns
IBF clear delay from RD 1 toRB 300 150 ns
INT set delay from DAK ! topal 350 150 ns
INT clear delay from WR | tow! 450 200 ns
INT set delay from STB tos) 300 150 ns
INT clear delay from RD | toRI 400 200 ns
RESET pulse width tRESETY 50 50 45 During right after
power-on
tRESET2 500 500 ns During operation
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Timing Waveforms

AC Test Waveform Recovery Time
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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 pPD71055 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
pPD71055 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 ofport2are
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 port2to 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 set according 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.

The AD and WA signals that appear in the descriptions
of each mode refer tathe portin question as addressed
by A, and Ag. These signals only affect the port
addressed by Aq and Ag.

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

Mode O

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

Depending on the control word sent to the uPD71055
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 at the rising 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,-P2; 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 0 and port 2isusedtostart
conversion and detect the end of the conversion
process.

Figure 8 is a subroutine that reads the converted data
from an A/D converter.

Printed From CAPS XPert This Material Copyrighted By Its Respective Manufacturer.
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Figure 1. Mode Select Command Word

7 ] 5 4 3 2 1 0
(. T T [ [ T 1T Group
L'—] [— Port 2 {Lower) 0 Output
1 nput
Port1 0 Output
1 Input
0 Mode 0
Mode
1 Mode 1
Group 0
Port 2 (Upper) - '
1 Input
Port0 0
1 Input
00 Mode 0
Mode ot Mode 1
x Mode 2
C "] o Bit manipuiation|
selact t | Mode select
48-0006138
Figure 2. Bit Manipulation Command Word
7 6 5 4 3 2 1 0
oI [*xIx[ T T 1 ]
! L o S O
1 Set
00O Bit0o
00 Bt
: 010 Bit2
: Port 2 0 11 BH3
1 - ™ kit
setect 100 BH4
1 01 BS
110 Bits
111 Bit7
_ = Command 0 |Bit manipulation
select 1 Mode select
49-0006148
Figure 3. Bit Manipulation Command Example
7 6 5 4 3 2 1 0
Lo I x T xTxT ol T+ J-on
8it Jation Don't care Specifies bit 2 anel
Command
49-000615A
5& -9

Printed From CAPS XPert

This Material Copyrighted By its Respective Manufacturer.




uPD71085

NEC

Figure 4. Mode 0

Group 1 Mode 0

nPOTH055

Port1
et

Group @ 0: Output Port2
: 1 ,——{ BN e 44
{ 7 5 4 3 2 1 ]
[ To o T Tel [ |
L__l — WPD71065
L Group 1 [o:owm Port2
[I:Inp\n E P2,-P2,
[ o: otnput o
L1:Iw ?Pgﬂrmo
Groupn | O 9 | Modeo
0 1 | Madel Group® Wode 0
mode T X [ wesez
c g © Bl manipulation
T T sekeat| 0 Mode select
49-D00820A.
Figure 5. Mode 0 Input Timing
e J‘___/——-\ L_.__/————
Portinput ‘
0,0 ——emm—e K W -~ 1o0O--------- -
e PO DrOy PonrOy
49-000618A
Figure 6. Mode 0 Output Timing
I
0,0, X X
-a-i
ternsl
(WR—Port)
48-000619A
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Printed From CAPS XPert

This Material Copyrighted By Its Respective Manufacturer.




Printed From CAPS XPert

NEC

uPD71055
Figure 7. A/D Converter Connection Example
cpu PDT1055 A e
PO,
0,-0, PLC: o0 Araiog signs
Ple—— ] EOC
P2, —o—« START
49-000621A

Figure 8. A/D Converter Example
READ_A/D: MOV AL,10011000B ;4PD71055 Mode Setting:
ouT CTRLPORT,AL :Group 0, group 1 in mode 0
;Port 0 & port 2 (upper) are inputs
;Port 1 & port 2 (lower) are outputs
MOV AL,00000001B
ouT CTRLPORT,AL ,Conversion starts by setting P2j high
WAIT_EOC: IN AL,PORT2 ;End of conversion wait loop
TEST1 ALY ;Conversion ends when P2; =0
BNZ WAIT_EOC
IN AL PORTO ;Read A/D converted values
RET
Mode 1 Mode 1 Input Operation

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. In group 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 I/O (using the bit manipulation command).
See figure 9.

Group 1 Mode 1

When group 1isused inmode 1, the lower three or four
bits of port 2 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.

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]. The data inputatport 0 is latched in port
Owhen the STBO0 inputis brought low. The data input at
port 1 is latched in port 1 by STB1.

IBF [Input Butfer Full F/F]. The IBF output goes high to
indicate that the input buffer has become full. IBF goes
highwhenthe STB 3 signal goes low. IBF goes low atthe
rising edge of the RD signal when 5TB = 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 AD signal. It can function as a data read request
interrupt signal to a CPU.

INT is cleared when mode 1 is programmed.

S5F - 11
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Figure 9. Mode 1 Input

Q0 Mode 0
Group 0 0 1
1 Mode
X Mode 2
Group 1 0 | Modeo
mode Mode 1
Command 0 Bk manipulation
select NMode select

uPD71055
[ 0:Outpir
| gt (2} P2-Py
IBF) «——— P2,
- — [
-~ P2=' - 4
—— P2=
ot~ —ex
INTf ———] P2, - i
A Lt
m" ] PO,P0,
RIED and RIE1
are controtied by bit
manipulstion command

*Note: Bit P2) is svallabie in Group 1 only when Group 0 Is Modw 0. Fos ali other conditions
P2; s part of Group 0. This disgram shows how bit P23 would be used i Group 1

was in Mode 1,
48-0006168
Figure 10. Mode 1 Input Timing
RE=1
5 wlﬂoh]
BF \)—
Portinput D G - ¢ N
) o
:;\ Imternal J Y2
FD
> Al
INT
Note: 1 STB goss low hers betore IBF goes low, originel contents of port latch will change.
STB must ba kept high until 1BF goss low to prevent loss of dale.
49-000624A

&t 19
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RIE [Read interrupt 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 itto 0. This signalisinternal to the
#PD71055 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 Butfer 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 [— [] 5 4 3 “ 2 1 0
[ | ° [ + ] o | K [ o [ | PDT1085
L1 T ! [ ] oEFD P2,
. DARG ———= 2,
: ; ; [ 0: Outpun <I> P2.P2
: i L t:input ST ;
; L lo: !
o S oy
e )
' L 00 | Modeo i OBFi P2,
Group0 | ¢ 4 1 ! ‘ Wt —————— P2y —————
mode Mode : Port1 3 P1,-P1
0X | Mode2 output o
' o (3 roreo,
i Group 1 9 | Moo WIEQ and WIE?
an
l mode 1 Mode 1 are controlled by
! manipulation command
P " [} Bit manipulation
select 1 Mode select
"Note: Bit P2, is avallsble in Group 1 only when Group 0 Is Mode 0. For all other conditions
P23 Is part of Group 8. This diagram shows how bit P2; would be used if Group 1
was in Mode 1.
48-0006168
Figure 12. Mode 1 Output Timing
WE =1
WA N, UL Note)
T A
OBF
o &
DAK
0rDo X X
N
Port output X 37 W =
Note: I data is writien to the /P D71055 betore OBF goes high the original contents of the
port latch will change. Dats must not be written while OBF is low 1o prevent loss of data
49-000623A
S5E-13
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DAK [Data Acknowledge]. When this input is low, it
signals the uPD71055 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
pPD71055 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.

Table 2. Functions of Port 2 Bits in Mode 1
Group Bit Data Input Data Butput
b Pz{] ‘ INT1 (Interrupt request)‘ INT1 (Inlerfupt _r_t_aguesg___

P2, IBF1 (input bufter full f/f) OBF1 (Output buffer full /1)

P2, STB1 (Strobe input) DAKi (Data acknowledge
input)
RIET (Read interrupt WIE1 (Write interrupt
enable flag) enable flag)
P23 170 {Note) 110 (Note)
0 P23 INTO (Intercupt request) INTO (Interrupt request)
P2s STBO (Strobe input) 110
RIEO (Read interrupt
enable flag)
P25  IBFQ (input butfer /0
full 1/1)
P2 1/0 DAKO (Data acknowledge
input)
WIEQ (Write interrupt enable
flag)
P2; /0 OBFO (Output buffer full t/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.

Figure 13. Connection to Printer
cPU wPDT1085
Printer
) I —
o0, 8 yo.0, One-shot delay

0BF0 (P2, |—~rus]—>——| 57oBE

BAKS (P2 K
BUSY

19-000625A

sS4
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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]
cMmP AL,OFFH
BNZ WAIT
RET
WAIT: IN AL,PORT2
TEST1 AL7
BZ WAIT
TEST1 AL5
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 input and 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, WIED,
and RIEQ.

The DAKO and STBO signals are used to selectinput 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 Butter Full]. OBFO goes low when data
is received from the Dg-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

atthe rising 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
#PD71055 in response to the OBFO signal. It should be
set low when data is received from port 0 of the
uPD71055.

WIEG [Write Interrupt Enable 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 STBO goes low, the data
being sent to the uPD71055 is latched in port 0.

IBFO {Input Bufter Full F/F]. When IBFO goes high, it
indicates that the input buffer is full. 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 STB0 = 1 (read
complete).
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Figure 15. Mode 2
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Figure 16. Mode 2 Timing
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Note:
WINTO and RINTO are internal signals and are write and read interrupt requast
signais to the CPU, respactively.
WINTO = OBFO (s) WIEO (+) DAKD () WRO
RINTO = IBFO {+) RIEO (+) STBT () RDD
Also note that
INTO = WINTO (-) RINTO
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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 ‘H

by using the bit manipulation command to set this bit to unction
1and disabled by settingitt0 0. The state of RIEQ does P23 INTO (Interrupt request)
not affect the STBO function of this pin. P24 §T8B0 (Strobe input)

. . (i . RIEC (Read interrupt enable flag)
ZS;:uCt?mmI/Staws signal ts used for both input and P25 IBFO (Input buffer full 171)

' o P2s DAKD (Data acknowledge input)

INTO [interrupt Request]. During input operations, WIEQ (Write interrupt enable flag)
INTO functions as a read request interrupt signal. P2; OBFO (Qutput buffer full 1/1)

During output, it functions as a write request interrupt
signal. This signal is the logical OR of the INT signalfor  Mode 2 Example

dataread (RINTOQ) and the INT signal for write (WINTO) )
in mode 1 (RINTO OR WINTO). Figures 17, 18, and 19 show data transfer between two

_ CPUs.
In mode 2, the status of OBFO, IBFO, 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 Sub CPY
0,0 <I> 0,0, P00, 8 0,0,
OBF6 (P2,) N
INTO

INT 2,) DAKO (P2,) FD

1BF0 (P2y) INT

§T80 (P2, WA

49-000626A
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Figure 18. Main CPU Flowchart
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Figure 19. Sub CPU Flowchart
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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 port2bitsin =
each mode.

Table 4. Mode Combinations and Port 2 Bit Functions

Group 0 Group 1
Mode PO;-POy P2y P2 P25 P2, P23 Mode PI1;-Plg P2, P2, P2, P2
0 In D D D D NA 0 In D D D D
0 in D D D NA 0 Out b D D D
In D D D D NA 1 In B STB1  IBF1 INT1
(RIE1)
0 in D D D D NA 1 Out B DAKI  OBF1 INT1
(WIE1)
Out D D D D NA 0 In D D D D
Out D D D D NA 0 Out ) D D D
Out ) D D D NA 1 in B STB1  IBF1 INT!
(RIE1)
0 Out D D D D NA 1 Out B DAK1  OBF1 INT1
(WIE1)
1 In B B (BF0O STBO  INTO 0 In NA D D D
(RIED)
1 in B B IBFO  STBO  INTO 0 Dut NA D D O
(RIEQ)
1 In B B IBFO  STBO  INTO 1 In NA STBT  IBF1 INT1
(RIEO) (RIEY)
1 In B B IBFO  STBO  INTO 1 Out NA DAK1  OBF1 INT1
{RIEO) (WIET)
1 out 0BF0  DAKO B B INTO 0 In NA D D D
(WIED)
1 Qut 0BF0O  DAKO B B INTO 0 Out NA D D D
(WIED)
1 Out OBF0O  DAKD B B INTO 1 In NA STB1  IBF1 INT1
(WIEQ) (RIEY)
1 Out 0BF0  DAKO B 8 INTO 1 Out NA DAKi  OBF1 INT1
(WIEQ) (WIET)
2 10 UBF0 DAKD IBFO  STB0  INTO 0 In NA D D D
(WIED) (RIEQ)
2 10 QBFO DAKO IBFO  STBO  INTO 0 out NA D D D
(WIED) (RIEO)
2 10 OBF0 DAKO IBFO  STBO  INTO 1 in NA STB1  IBF1 INT1
(WIEO) (RIEQ) (RIE1)
2 110 0BF0 DAKO IBFO  STBO  INTO 1 Out NA DAKI  DBF1 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. They are not outpul to port 2 pins and they cannot be read by the host.
(5) In indicates Input, Out indicates Output. and 1/0 indicates input/Output.

§E-20

Printed From CAPS XPert This Material Copyrighted By Its Respective Manufacturer.



