TOSHIBA TMP82C55A

CMOS PROGRAMMABLE PERIPHERAL INTERFACE

TMP82C55AP-2/TMP82C55AM-2
TMP82C55AP-10/TMP82C55AM-10

1. GENERAL DESCRIPTION AND FEATURES

The TMP82C55A (hereinafter referred to as PPI) is a CMOS high Speed

programmable input/output interface with three 8-bit I/O ports. 24 I/O Ports are divided
into two groups (Port A and Port B) which are programmable independently by control
words provided by MPU. The PPI has three operation modes (Mode 0, 1 and 2) and is
copable of versatile interface between MPU and peripheral devices.

(1)
(2)

(3}
(4)
(5)

The TMP82C55A is fabricated using Toshiba’s CMOS Silicon Gate Technology.

High Speed Version (TRD=100ns MAX: TMPS82C55AP-10/AM-10)

Low power consumption
2mA Type.
10pA Max. (@5V, Stand-by)

5V 1£10% Single power supply
24 programmable [/O ports
Three operation modes (Mode 0, Mode 1, Made 2)

Bit set/reset capability

Up to 8 output ports of port B and C are capable of driving a darlington transistor
(Min.—1.0mA @VOH=1.5V)

Extended operating temperature: —40 °C to + 85 °C
Available 40pin Standard DIP and SOP
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2. PIN CONNECTIONS (TOP VIEW)

PA30 1 40 0 PAs
PAz02 39 [1PAs
PA103 38 QPAg
PAQL 4 37 [1PA7
RDIS 36 [ITWR
csi6 35 N RESET
(GND) Vs [] 7 34 3 Dg
A E 8 33 [ Dy
AgL 9 32 D2
PCz[10 31 1D3
PCsl 11 30 [Da
PCs1 12 29 1Ds
PC40 13 28 1Dg
PCol 14 27 D7
PC1015 26 QI Vee(+5V)
PCa [ 16 25 1PBy
PC3017 24 IPBg
PBol 18 23 IPBs
P81 19 22 [PBy
PB200 20 21 [1PB3
TMP82C55AP-2/AP-10
TMP82C55AM-2/AM-10 050489
3. BLOCK DIAGRAM
D7~Do
BIDIRECTIONAL DATA
RD —of
WR ——=0
< _ »oq READ WRITE CONTROL LOGIC
Ap — DATA BUS BUFFER
Ay ——
RESET 7 7
GROUP A GROUPB
CONTROL CONTROL
ﬁlNTERNALa-Bw BUS(T
GROUP A GROUP B
PORT A | PORT C PORT C [ PORT B
1/0 /O
PA7~PAg PC;~PCs4  PC3~PCo PB7~PBg 050489
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4. PIN NAMES AND PIN FUNCTIONS

Number |Input/Output

- Function
of Pin 3-state

Pin Name

3-state bidirectional 8-bit data bus. Used for data transfer with
Dg~D7 8 /0 3-state |MPU. Also, used for transfer of control words to PPl and status
information from PPI.

3-state 8-bit 1/0 Port A.
PAQ~PA7 8 I/O 3-state [ Cperation mode and input/output configuration are defined by
software. Port A contains the output latch buffer and input latch.

3-state 8-bit /O Port B.
PBy~PBy 8 I/0 3-state | Operation mode and input/output configuration are defined by
software. Port B contains the output latch buffer and input latch.

3-state 8-bit /0 Port C.

Operation mode and input/output configuratian are defined by
software. Port C can be divided into two 4-bit ports by the mode
control and also, used as the control signal for Port A and Port B. In
this case, 3 bits of PCgto PC; are used for Port B and 5 bits of PC3 to
PCyfor Port A,

PCp~PCy 8 /O 3-state

Chip select input.
When this terminal is at “L” level, data transfer PPl and MPU

cs 1 | 4 : ) .
nput becomes possible. At “H" level, the data bus is piaced in the high
impedance state and control from the processor is ignored.
Read signal.
RD 1 Input When this terminal is at “L" level, data that is input into the port is
transferred to MPU.
Write signal.
WR 1 Input When this terminal is at “L” level, data or control ward is written
into PPl from MPU.
Ag, A 5 Input Used for selecting Port A, B, € and the control registers. Normally,

this terminal is connected to low order 2 bits of the address bus.

When this terminals is at “H" level, all internal registers including
RESET 1 Input the control register are cleared. In addition, all ports (Port A, B, C)
are placed in the input mode (high impedance) of mode 0.

Ve 1 Power Supply| 5V

Vss 1 Power Supply| GND

050489
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5.1

FUNCTIONAL DESCRIPTION

The PPl is a programmable peripheral interface device with three 8-bit ports (Port A,
B and C) and two control registers. 24 /O ports are divided into 12-bit group A and
group B. Group A consists of Port A and high order 4 bits of Port C, while Group B
consists of Port B and low order 4 bits of Port C. Each group is independently
programmable by control words provided from MPU. There are three operation modes
available for the PPI. In mode 0, two 8-bit I/O ports and two 4-bit /O ports can be
programmed as input or output ports, respectively. In mode 1, 24 I/O ports are divided
into Group A and Group B. 8 bits of each group are used as input or output port and of
the remaining 4 bits, 3 bits are used as handshaking and interrupt control signal. Mode
2 is applicable only to group A and the ports are used as a bidirectional 8-bit data bus
and 5-bit control signal. In case of Port C being used as the output, any bits of Port C can
be set/reset.

There are two control registers; one is used for mode setting and the other for bit
set/reset cantrol. The control registers can only be written into. Further, when the reset
input (RESET) becomes “17, the control registers are reset and all I/O ports are placed in
input mode (high impedance status).

Table 5.1 Basic Operation of TMP82C55A

A1 | Ao | CS | RD | WR Function
0 D 4] 0 1 Data bus « PortA

¢ 1 0 0 1 Data bus «— PartB

1 D 0 0 1 Data bus « PartC

g 0 0 1 0 Port A « Databus
a 1 0 1 0 Port B « Databus
1 0 0 1 0 Port C « Databus
1 1 4] 1 0 Control register & Data bus
X X 1 X X Data bus = 3-state
X X 0 1 1 Data bus = 3-state

1 1 0 0 1 inhibition of combination

030485

MODE SELECTION

There are three basic modes of operation that can be selected by control words.

Mode 0-Basic IO (Group A, Group B)
Mode 1-Strobe input/Strobe output (Group A, Group B)
Mode 2-Two-way bus (Port A only)

Operation modes for Group A and Group B can be independently defined by the
control word form the MPU. If D7 is set to “1” in writing a control word into the PPI,
operation mode is selected, while of D7 ="0", the set/reset function for Port C 1s selected.

MPUB85-136
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5.1.1 Control word to define operation mode

Figure 5.1 shows the control words to define operation mode of the TMP82C55A.

Control word

Group A Control

Group B Control

D7

DlelealDa

b, | D1 | Do

1=Designation of mode set flag

L

Input/output selection of low
order 4 bits of Port C

‘0’ = Output

1" =Input

Input/output selection of Port B
‘0’ = Qutput
1"=Input

Mode selection of Graup B
‘D'=Mode 0
‘1"=Mode 1

Input/output selection of high
order 4 bits of Port C

‘0" = Qutput

"1"=Input

Input/output selection of Port A
‘0" = Output
1" =tinput

Mode Selection Group A

‘0" =Mode 0

D6 D5

0 0 =Mode0
0 1 =Mode1
1 x =Mode?2

x: Don't care

050489

Figure 5.1 Control Word for Mode Selection
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5.1.2 Port Cbit set/reset control word
Any bit of 8 bits of Port C can be set/reset by Port C bit set/reset control word. Fig. 5.2

shows the Port C bit set/reset control word.

Control Word
[ o7 [ 05 [ Ds [ Ds [ D3 [ D2 [ D | Do |

L Bit set/reset selection

Don't care "0" = Reset
"1" =Set
st o T [ [P
0 0 1 PC4
0 1 0 PCay
0 i 1 PC3 — Bitselection
1 0 0 PCq
1 0 1 PCs
1 1 o PCg
1 1 1 PCs

050489
Figure 5.2 Control Word for Bit Set/Reset

5.2 OPERATION MODES
5.2.1 Mode 0 (Basic I/O)

This functional configuration is used for simple input or output operations. No
‘handshaking’ is required and data is simply written to or read from a specified part.
Output data to the ports from MPU are latched out but input data from the ports are not
latched.

In Mode 0, 24 [/O terminals are divided into four groups of Port A (8 bits), Port B (8
bits), high order 4 bits of Port C and low order 4 bits of Port C. Each port can be
programmed to be input or output. The configuration of each port are determined
according to the contents of Bit 4 (Dy4), 3 (D3), 1 (D1) and 0 (Dy) of the control word for
mode selection.

The I/O configuration of each port in Mode 0 are shown in Table 5.2.
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Mode Setting Control Word Part C Port C
Port A PortB

Dg D3 D Do (PC7~PCa) (PC3~PCo)
0 Q 0 0 Out Out Qut Out
0 0 0 1 Out QOut QOut In

0 Q0 1 0 Out QOut in Out
0 0 1 1 Out Out in In

0 1 0 0 Out In Qut Out
Q 1 0 1 Qut In Qut in

0 1 1 0 Out In In QOut
0 1 1 i Out In In in

i 0 0 0 In Qut Out Qut
1 0 0 1 In Qut Qut In

1 0 1 0 In Out In Qut
1 0 1 1 In Out n In

1 1 0 0 In In Out Qut
1 1 0 1 In In Out In

1 1 1 0 In In In Qut
1 1 1 1 In In In In

050489

Figure 5.3 Port Definition in Mode 0

5.2.2 Mode 1 (Strobe I/O)

(1)

In Mode 1, input/output of port data is performed in conjunction with the strobe
signals or ‘handshaking’ signals. Port C is used to control Port A or Port B.
The basic operatings in Mode 1 are as follows:

Mode 1 can be set for two groups of Group A and Group B.
Each group consist of 8-bit data port and 4-bit control/data port.

The 8-bit data port can be set as input or output port.

The control/data pert is used as control or status of the 8-bit data port.

When used as the input port in Mode 1:

STB (Strobe Input)

At “0”, input data is loaded in the internal input latch in the port.

In this case, a control signal from MPU is not concerned and data is input from
the port any time. This data is not read out on the data bus unless MPU executes
an input instruction.

IBF (Input Buffer Full F/F Qutput)

When data is loaded in the internal input latch from the port, this output is set
to “1”. IBF is set (“1”) by STB input being reset and is reset (“0”) by the rising edge
of RD input.
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. INTR (Interrupt Request Output)

Used for the interrupt process of data loaded in the internal input latch. When
STB input is at “0” if INTE (INTE flag) in the PPI is in the enabled state (“17) , IBF
is set to “17. INTR is set to “1” immediately after the rising edge of this STB input
and reset to “0” by the falling edge of RD input.

The INTE flag of Group A and Group B are controlled as follows:

INTEA-Control by bit set/reset of PCy
INTEB-Control by bit set/reset of PCo

(2)  When used as the output port in Mode 1:
. OBF (Output Buffer Full F/F Qutput)

This is a flag which shows that MPU has written data into a specified port, OBF
is set to becomes “0” at the rising edge of WR signal and is set to “1” at the falling
edge of ACK (Acknowledge input) signal.

® ACK (Acknowledge Input)

ACK signal is sent to the PPI as a response from a peripheral device taht
received data from the port.

. INTR (Interrupt Request Output)

When a peripheral device received data from MPU, INTR is set to “1” and the
interrupt is requested to MPU. If ACK signal is received when INTE flag is in the
enable state, OBF is set to “1” and INTR signal becomes “1” immediately after the
rising edge of ACK signal. Further, INTR is reset at the falling edge of WR signal
when data is written into the PPI by MPU.

The INTE flags of Group A and Group B are controlled as follows:

INTEA-Control by bit set/reset of PCgq
INTEB-Control by bit set/reset of PCo
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MODE 1 (PORT A}

CONTROL WORD PA7 ~ PAg [
Dy Dg D5 Dg D3 Do Dy DO :rﬂq‘jg-i PCs em
Cido [ x[x]x] |* g rc; b= BFa

1l

PCs, PCy PCy = INTRA \
N 3
0= OUTPUT RD—»>d 5 JrR—
1= INPUT PCe~PCy |5 170 3 /
MODE 1 (PORT B) INTR ——/.T \
CONTROL WORD PB7~ PBy [ RD \ / {f

Dy Dg Ds Dz D3 Dy Dy Dy VINTE T [P, |~— §TRB ! \
Ol =[x [x [ 11]x]  |=Fetdec s e X\l \1
INTRB O7~Dgr======~ '<:>' ______
RD —»d PCo [

050489

Figure 5.4 Example of Strobe Input in Mode 1

MODE 1 (PORT A)

CONTROL WORD PA; ~ PAG Ler®
Dy Dg D5 Dg D3 Dy Oy Dy PCy —» OBFA
(1o 1]ofuo]x][x]x] ~<— ACKA —
WR ‘
PCa, PCs e —> INTRA OBF
0= OUTPUT  WR—=d , l
1= INPUT PC4~ PCs lo1/0
ACK \_&_/—‘—
MODE 1 (PORT B) l
8
CONTROL WORD PB; ~ PRy [»om INTR /-0—
D7 Dg Ds Dy D3 D; Dy Dp PC, > OBFB z
Ll [x[x]1]a[x] ~— ACKB PORT
QUTPUT X
_ - INTRB
WR >
050489

Figuire 5.5 Example of Strobe Output in Mode 1
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8
PAy"' PAg 7‘8‘)' PAy"" PAO -r—
WR—=( PC; —= OBFA RD —»Q PC, [=—STBA
CONTRQOL WQRD PCp [=—ACKA CONTROL WORD PCs —> IBFA
Dy Dg Ds Dy D3 D; Dy Dy PCy > INTRA D7 Dg Ds Dy D3 D; Dy Dg PC; [ INTRA
LrJofiJolie]l 171 ]x] ) [T ol w1 ]o]x] )
PCq ~ PCs &> |/ 0 PCe~PCy [ /0
8 8
PCq, PCs PBy ~ PBq |~* PCe, PCy PB; ~ PBy e
D= QUTPUT __ —_— 0= QUTPUT ___ ———
1 = INPUT RD—*Q PC; j=«—STBB 1 = iINPUT WR —=g pPC, — OBFB
PC, — |BFB PC, [<— ACKB
PCqo > iINTRB PCo > INTRB
PORT A {STROBE QUTPUT) PORT A (STROBE INPUT)
PORT B (STROBE INPUT} PORT B (STROBE CUTPUT)

Q50489
Figure 5.6  Example of Port A Output, Figure 5.7 Example of Port A Input,
Port B Input in Mode 1 Port B Qutput in Mode 1

5.2.3 Mode 2 {Strobed Bidirectional Bus I/Q)

In this mode, Port A is used as 8 bits bidirectional bus for data transfer with a
peripheral device. This mode is applicable only to Group A, which consists of an 8-bit
bidirectional bus (Port A 8-bit) and 5-bit control signals (high order 5 bits of Port C). The
bidirectional bus (Port A) has both the internal input and cutput registers. When group
A is set in Mode 2, Group B can be set independently. There are 5 control signals as
follows when Group A is used in Mode 2.

L OBYF (Output buffer Full F/F Qutput)

When MPU writes data into of Port A, OBF is set to “0” to inform a peripheral
device that the PPl is ready to output data. However, Port A is kept in the floating
(high impedance) state until ACK input signal is received.

] ACK (Acknowledge Input)

When ACK signal is set to “0”, the data of the 3-state output buffer of Port A is
send out. If ACK signal is at “1”, Port A is in the high impedance state.

L STB (Strobe Input)

When STB input is set to “0”, the data from peripheral devices are held in the
input latch. When the active RD signal is input into the PPI, the latched input
data are output on the system data bus (D7-Dy).
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o IBF (Input Buffer Full F/F Output)
When data frem peripheral devices are held in the input latch, IBF is set to “1”.
. INTR (Interrupt Request Output)

INTR is the output to request the interrupt to MPU and its function is the same
as that in Mode 1. There are two interrupt enable flip-flop (INTE), INTE1
correspands to INTEA in Mode 1 output and INTEZ2 to INTEA in Mode 1 input.

INTE 1-Used to generate INTR signal in conjunction with OBF and ACK
signals, and is controlled by PCg bit set/reset.

INTE 2-Used to generate INTR signal in conjunction with IBF and STB signals,
and is controlled by PC4 bit set/reset.

Fig. 5.8 shows the operating example and the timing diagram in Mode 2.

OBFA

- \\

STRA \o/

; /
BFA B 7 / ( | W
o PORTA e o o = —{input pata M {outPUT DATA)—&- -
j—

050489

Figure 5.8 Operating Example in Mode 2
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Control Word in Mode 2

]

Dg Ds  Dg D3 D D1 Do

U x [ x [ xJw]mw] w]
PCy~PCp 0=0utput
x =Don’t care 1 =Input
PortB 0 =Output
1=Input
Group B Mode 0=ModeD
1=Mode 1

Figure5.9 Control Word and Configuration in Mode 2

Control Words PC3 —8’“ INTRA
PA7~PA
Dy Ds Ds Dsg D3 Dy Dy Do 7R (=
PCy — QBFA
Lol v [ x [ x[ xJo 1 [wm] 7
PCg |=— ACKA
PCy~PCy <l PC4 |~— STBA
0 = Output PCS > IBFA
1 = Input
3
RD ——> PCo~PCq (<7 1/ O
WR —>  PBy~PBo|~3—

Port A- Mode2 1I/O
PortB- Mode 0O Input

Control Words PC3 —8" INTRA

PA7~PAQ <>
PCs OBFA
PCe |[«— ACKA
PCq4 |«—— STBA
PCs —> IBFA
PB7~PBg —'E}‘—F
PCy |—> OBFB
WR — PC; =—— ACKB
PCo — INTRB

g
l

=

Port A- Mode2 /O
PortB- Mode O Input

Figure 5.10 Examplesin Combination with Mode 2 and Other Mode

050489

050489
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5.2.4 Precautions forusein mode 1 and 2

When used in Mode 1 and 2, bits which are not used as control or status in Port C can
be used as follow.

If programmed as the input, they are accessed by normal Port C read.

If programmed as the output, high order bits of Port C (PC7-PCy) are accessed using
the bit set/reset function. Asto low order bits of Port C (PC3-PCy), in additions to access
by the bit set/reset function, only 3 bits can be accessed by normal writing.

5.3 READING PORT CSTATUS

When Port C is used as the control port, that is, when Port C is used in Mode 1 or
Mode 2, the status information of the control word can be read out by a normal read
operation of Port C.

Table 5.2 Status Word Format of Port C

Data
Mode D7 Ds Ds Dy D3 D2 Dy Do
Mode 1 Input /0 /0 IBFA INTEA | INTRA | INTEB IBFB INTRB
Mode 1 Output | OBFA | INTEA 170 1/0 INTRA | INTEB | OBFB | INTRB
Mode 2 OBFA INTE1 IBFA INTE2 | INTRA By Group B Mode

050489
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6. ELECTRICAL CHARACTERISTICS
6.1 ABSOLUTE MAXIMUM RATINGS
Symbol Item Rating Unit
Vee Supply Voltage -05t07.0 vV
Vin Input Voltage -0.5to Ve +0.5 v
Po Power Dissipation 250 mW
Ts0iDER Soldering Temperature (10 sec) 260 C
TsTG Storage Temperature -65to +150 T
Topr Operating Temperature -40to +85 C
050489
6.2 DCELECTRICAL CHARACTERISTICS
TA= -407C to +85C, V=5V 10%, Vsg=0V
SYMBOL iTEM TEST CONDITION MIN. TYP. MAX. UNIT
ViL Input Low Voltage -0.5 - 0.8 \
ViH Input High Voltage 2.2 — Vee +0.5 Y
VoL Output Low Voltage loL=2.5mA - - 0.45 vV
VoH!1 Output High Voltage loH = -400pA 2.4 - - v
VoH2 Output High Voltage fon =-100pA Vee-0.8 ~ - Y
I Input Leak Current 0= ViN= Ve — - 10 pA
Output Leak Current - - .
. = = - - +10 A
Lo (High Impedance State) 0=Vour=Vee B
(Note) Darlington Drive Vext= 1.5V
-1 - -5.0 A
IDAR Current Rext= 1.1k 0 m
leet Operating Supply I/ Ocycle Time _ 2.0 50 mA
Current Tpsec
] CS = V0.2V
lcea é?:gntzy Supply VIHZ V0.2V - - 10 BA
Vie=0.2v
050489
Note: Applied for optional 8 I/O terminals in Port B and Port C.
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6.3 ACELECTRICAL CHARACTREISTICS
TA=-40T to +85C, Vcc =5V +10%, Veg =0V

SYMBOL PARAMETER AP-2/ AM-2 |APTOAMA0) iy
MIN. | MAX.| MIN. | MAX.
taR Address set-up time for RD fall 0 - 0 - ns
tRA Address hold time for RD rise 0 — 0 — ns
tRR RD pulse width 160 - 150 - ns
tro Delay from RD fall to decided data output - 140 — 100 | ns
toF Time from RD rise to data bus floating 0 40 0 40| ns
TRy Time from RD or WR rise to next RD or WR fall 200 — 150 — ns
taw Address set-up time for WR fall 0 — 0 - ns
twa Address holding time for WR rise 0 - 0 - ns
Baw WR pulse width 120 — 120 - ns
tow Bus data set-up time for WR rise 100 - 100 - ns
WD Bus data holding time for WR rise 0 - 0 - ns
TWE Deiay from WR rise to decided data output — 350 | — 350 | ns
tiR Port data set-up time for RD fall 0 — 0 - ns
tHR Port data holding time for RD rise 0 - 0 — ns
tak ACK pulse width 300 - 300 | — ns
57 STB puise width 350 - 350 - ns
tps Port data set-up time for STB rise 0 - 0 - ns
1pH Port data holding time for STB rise 150 | — 150 | — ns
tAD Delay from ACK fali to decided data output - 300 - 300 | ns
o :‘icr:aii:;om ACK rise up to port (Port A in Mode 2) 25 | 250 20| 250 ns
twos | Delay from WR rise to OBF fall — 300 — 300 ns
tAOB Delay from ACK fall to OBF rise - 350 - 350 | ns
tsig Delay from STB fall to I1BF rise - 3000 300 | ns
triB Delay from RD fall to IBF rise — 300 — 300 ns
_tmT Delay from RD fall to INTR fall — 400 — 400 ns
tsiT Delay from ACK rise to INTR rise — 300 — 300 | ns
AT Delay from ACK rise to INTR rise - 350 — 350 | ns
twiT Delay from WR rise ta INTR - 450 - 4501 ns

050489
Note: 1. When the power supply is turned ON, reset pulse duration must be active for at least 500
ns or more.
2. AC Measuring Point Input Voltage Vip=2.4V, ViL=0.458V
Qutput Voltage Vo =2.2V, VoL =0.8V
CL=150pF.
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6.4 CAPACITANCE
TA=25C, Vee=Vss =0V

SYMBOL ITEM TEST CONDITION VIN. TYP. MAX. | UNIT
N Input Capacitance fc = TMHz — - 10 pF
Cout Output Capacitance (*) — - 20 pF

050489
(*): All terminals except that to be measured should be earthed.
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7. TIMING DIAGRAM
MODE 0
INPUT QPERATION trR
RD LY A
-« LR — < THR >
INPUT X
re— tAR — trRA
CS, Ay, Ag
D7~Dp === === = mm e ] - i -~ - -
trD torF
MODE(
OUTPUT OPERATION
e tyyywy ——————]
WR 5( 7'{
r«— tow ——ttwp—
D7~Dg X X
!
taw - WA >
CS, A1, Ag
|
OUTPUT ﬂ
-~ twep ——J
MODE 1
INPUT
CPEARATION
tps tPH -y
INPUT PORT K
DATA
157 — ‘
S8 —
isiB
4
IBF
-1gT - 1Ri8
INTR
'-t—thr
RD L X tRR ¥

Figure 7.1 Timing Diagram

050489
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WR

INTR

QuTPUT
PORT DATA
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|
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INTR
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MGCDE 1

OUTPUT OPERATION

- tVVVV ——]

thTjF

{{

4

le— W OB —~
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AT

twa

e-tAOB
K__gg__.__j

{4
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{C
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{4

ACK
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Figure 7.2 Timing Diagram
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8. PACKAGE DIMENSION
8.1 PLASTIC PACKGE
DIP40-P-600
Unit: mm
) :
-l S
50.7+0.2 | #
- ‘ . .
A
Y <
z it
ST
1.227YP i "
270289

Note: Each lead pitch is 2.54mm, and all the leads are located witchin +0.25mm from their

theoretical positions with respect to No.1 and No.4 leads.
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8.2 40PIN SMALL OUTLINE PACKAGE
SSOP40-P-450

Unit :mm

40

1AREALARRARAAIRARAT

?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁzo'”m_
1.15TYP I 0.35+01 i._iSTYP
C [oe] [@o16®)
| 175402

Y
0.2

+0-1
-0-05

A5

0.19+0.1|[2 4+,
2. 8AX

0

{450mi I)

08102

270289
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TOSHIBA TMP8255A

PROGRAMMABLE PERIPHERAL INTERFACE

TMP8255AP-5

1. GENERAL DESCRIPTION AND FEATURES

The TMP8255A (hereinafter referred to as PPI) is a high Speed programmable
input/output interface with three 8-bit I/O ports. 24 I/O ports are divided into two
groups (Port A and Port B) which are programmable independently by contrel words
provided by MPU. The PPI has three operation modes (Mode 0, 1 and 2) and is capable of
versatile interface between MPU and peripheral devices.

(1) 5V +59% Single power supply

(2) 24 programmable [/O ports

(8) Three operation modes (Mode 0, Mode 1, Mode 2)
(4) Bit set/reset capability

2. PINCONNECTIONS {TOP VIEW)

PA;I1 40 [PA4
PA, [ 2 39 N PAs
PA1 O3 38 0 PAg
PAoL 4 37 0 PAy
RDL5 36 DWR
csie 35 D RESET
(GND) Vg5 [1 7 34 01Dy
A8 33 0Dy
Agll9 32 0Dz
PC,0 10 31 0D3
PCgl] 11 30 0Dy
PCs0112 29 ] Ds
PCs0 13 28 1 Dg
PCo ] 14 27 01Dy
PCq 015 26 1 Vee (+5V)
PC2016 25 O PBy
PC3017 24 [1PBg
PBn 18 23 #PBs
PB1019 22 1PBg
PB, (] 20 21 [1PB3
TMP8255AP-5 050489
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3. BLOCK DIAGRAM

D7~Dy
BIDIRECTIONAL DATA

RD —»d
WR ——q
< J  READWRITE CONTROL LOGIC
Ag — DATA BUS BUFFER
Al
RESET —» i l
GROUP A GROUPB
CONTROL CONTROL
INTERNALS BIT BUSKT
GROUP A GROUPB
PORT A | PORT C PORT C \PORT B
170 1/0 170 /0
PA7~PAg PC7~PCy PC3~PCy PB7~PBg 050489
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4. PIN NAMES AND PIN FUNCTIONS

Number |Input/Output

Pin Name R Function
of Pin 3-state
1O 3-state bidirectional 8-bit data bus.
Dg~D7 8 3-STATE Used for data transfer with MPU. Also, used for transfer of control
wards to PPl and status information from PPI.
1O 3-state 8-bit /O Port A.

PA7~PAg 8 3.STATE Operation mode and .input/output configuration are defined by
software. Port A contains the output latch buffer and input latch.

e 3-state 8-bit /G Port B.
PB7~PBg 8 Operation mode and input/output configuration are defined by
3-STATE . .
software. Port B contains the output latch buffer and input latch.

3-state 8-bit VO Port C.
Operation mode and input/output configuration are defined by
o software. Port C can be divided into two 4-bit ports by the mode

PC7~PC 8 .

7 0 3-STATE control and also, used as the control signal for Port A and PortB. In
this case, 3 bits of PCg to PC3 are used for Port B and 5 bits of PC3 to
PCytorPort A.

Chip selectinput.

& 1 Input When this terminal is at "L" level, data transfer PPl and MPU
becomes possible. At "H" level, the data bus is placed in the high
impedance state and control from the processorisignored.

L Read signal.

RD 1 Input When this terminal is at “L” level, data that is input into the port is
transferred to MPU.

Write signal.

WR 1 Input When this terminal is at "L" level, data or control waord is written
into PPl from MPU.

Ao, A , Input Used for selecting Port A, B, C and the control registers. Nurmaily,

this terminal is connected to low order 2 bits of the address bus.

When thisterminal is at "H" level, all internal registers including the
RESET 1 Input control register are cleared. In addition, all ports (Port A, B, C} are
pfaced in the input mode (high impedance) of mode 0.

Power

Ve 1 Supply 5V
Power
vV 1
55 Supply GND

050489
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5.

5.1

FUNCTIONAL DESCRIPTION

The PPIis a programmable peripheral interface with three 8-bit ports (Port A, B and
C) and two control registers. 24 I/O ports are divided into 12-bit group A and group B.
Group A consists of Port A and high order 4 bits of Port C, while Group B consists of Port
B and low order 4 bits of Port C. Each group is independently programmable by control
words provided from MPU. There are three operation modes available for the PPI. In
mode 0, two 8-bit I/O ports and two 4-bit I/O ports can be programmed as input or output
ports, respectively. In mode 1, 24 I/O ports are divided into Group A and Group B. 8 bits
of each group are used as input or output port and of the remaining 4 bits, 3 bits are used
as handshaking and interrupt control signal. Mode 2 is applicable only to group A and
the ports are used as a bidirectional 8-bit data bus and 5-bit control signal. In case of
Port C being used as the output, any bits of Port C can be set/reset.

There are two control registers; one is used for mode setting and the other for bit
set/reset control. The control registers can only be written into. Further, when the reset
input (RESET) becomes "1", the control registers are reset and all I/O ports are placed in
input mode (high impedance status) .

Table 5.1 Basic Operation of TMP8255A

Ay | Ag | CS | RD | WR Function
0 0 0 0 1 Data bus « PortA

0 1 0 0 1 Data bus « PortB

1 0 0 0 1 Data bus «— PortC

0 0 0 1 o Port A « Databus
0 1 0 1 0 Port B « Data bus
1 0 0 1 0 Port C « Data bus
1 1 0 1 0 Control register « Data bus
X X 1 X X Data bus = 3-state

X X 0 1 1 Data bus = 3-state

1 1 0 0 1 inhibition of combination

050489

MODE SELECTION

There are three basic modes of operation that can be selected by control words.

Mode 0-Basic I/O (Group A, Group B)
Mode 1-Strobe input/Strobe output  (Group A, Greup B)
Mode 2-Two-way bus (Port A only)

Operation modes for Group A and Group B can be independently defined by the
control word from the MPU. If D7 is set to "1" in writing a control word into the PPI, on
operation mode is selected, while of D7 ="0", the set/reset function for Port C is selected.
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5.1.1 Control word to define operation mode

Figure 5.1 shows the contrel words to define operation mode of the TMP8255A.

Control Word

1 Group A Condtol Group B Contral
D; | b6 | Ds | Da [ D3| D2 | D1 | Do
I

1 = Designation of mode set flag

Input/output selection of low
order 4 bits of Port C

'0"' = Qutput

“1'=Input

Input/output setection of

PortB
‘0" = OQutput
"1' = Input

Mode selection of Group B
‘0'=Mode 0
'1'=Mode 3

Input/output selection of high
order 4 bits of Port C

'0' = Output

"1"=Input

Input/output selection of

Port A
'0" = Qutput
"1' = Input

Maode Selection Group A
'0'=Mode 0

D6 D5
00=Mode0
0 1=Mode 1
1x=Mode 2

x: Don'tcare
050489

Figure 5.1 Control Word for Mode Selection
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5.1.2 Port C bit set/reset control word

Any bit of 8 bits of Port C can be set/reset by Port C bit set/reset control word.
Figure 5.2 shows the Port C bit set/reset control word.

Control IWard

[ o7 [ o6 [ 05 [oa [0 [or [0 [0 ]

Don'tcare

Bit set/reset flag
“0" =Active

L Bit set/reset selection

“0" =Reset
1" =Set
o [ o | 0o | PG| |
0 Q 1 PC,4
0 1 0 PCy
0 1 1 PC3 — Bitselection
1 0] 0 PCy
1 Q 1 PCs
1 1 Q PCe
1 1 1 PCy ]

Figure 5.2 Control Word for Bit Set/Reset

5.2 OPERATION MODES
5.2.1 Mode Q (Basic [/O)

050489

This functional configuration is used for simple input or output operations. No

'handshaking' is required and data is simply written to or read from a specified part.
Output data to the ports from MPU are latched out but input data from the ports are not

latched.

In Mode 0, 24 I/0 ports are divided into four groups of Port A (8 BITS), Port B (8 bits),
high order 4 bits of Port C and low order 4 bits of Port C. Each port can be programmed

to be input or output. The configuration of each port are determined according to the

contents of Bit 4 (Dy), 3 (D3), 1 (D1) and 0 (D) of the control word for mode selection.

The 1/0 configuration of each port in Mode 0 are shown in Table 5.2.
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Node Setting Control Word Port A Part C Port B Port C
Dy D3 Dy Do (PC7~PCq) (PC3~PCq)
0 0 0 0 Out Qut Out Qut
0 1] 0 1 Qut Qut Qut In
0 0 1 0 Out Cut In Out
0 0 1 1 Out Qut In In
0 1 0 0 Out In Out Out
0 1 0 1 Qut In Out In
0 1 1 0 Out In in Qut
0 1 1 1 Out In in In
1 0 0] 0 In Qut Out Out
1 0 0 1 In Out Out in
1 0 1 0 In Qut In Out
1 0 1 1 In Out In In
1 1 0 0 In In Cut Out
1 1 0 1 in In Cut In
1 1 1 0 In In In QOut
1 1 1 1 In In In In

050489

Figure 5.3 Portdefinitionin Mode 0
5.2.2 Mode 1 (Strobe 1/0)

In Mode 1, input/output of port data is performed in conjunction with the strobe
signals or 'handshaking' signals. Port C is used to control Port A or Port B.
The basic operatings in Mode 1 are as follows:

L Mode 1 can be set for two groups of Group A and Group B.

o Each group consist of 8-bit data port and 4-bit control/data port.

L The 8-bit data port can be set as input or output port.

. The control/data port is used as control or status of the 8-bit data port.
{1} When used as the input portin Mode 1;

e  STB (Strobe Input)

At"0", input data is loaded in the internal input latch in the port.
In this case, a control signal from MPU is not concerned and data is input from the
port any time. This data is not read out on the data bus unless MPU executes an
input instruction.

) IBF (Input Buffer Full F/F Output)

When data is loaded in the internal input latch from the port, this output is set
to"1". IBF is set ("1") by STB input being reset and is reset ("0") by the rising edge
of RD input.
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. INTR (Interrupt Request Output)

Used for the interrupt process of data loaded in the internal input latch. When
STB inputis at "0" if INTE (INTE flag) in the PPl is in the enabled state ("1") , IBF
isset to"1". INTR is set to "1" immediately after the rising edge of this STB input
and reset to "0" by the falling edge of RD input.

The INTE flags of Group A and Group B are controlled as follows:

INTEA-Control by bit set/reset of PCy4
INTEB-Control by bit set/reset of PCy

(2}  When used as the output portin Mode 1:
. OBF (Output Buffer Full F/F Output)

Thisis a flag which shows that MPU has written data into a specified port. OBF
is set to becomes "0" at the rising edge of WR signal and is set to "1" at the falling
edge of ACK (Acknowledge input) signal.

® ACK (Acknowledge Input)

ACK signal is sent to the PP1 as a response from a peripheral device that
received data from the port.

. INTR (Interrupt Request Output)

When a peripheral device received data from MPU, INTR is set to "1" and the
interrupt is requested to MPU. If ACK signal is received when INTE flag is in the
enable state, OBF is set to "1"” and INTR signal becomes "1" immediately after the
rising edge of ACK signal. Further, INTR is reset at the falling edge of WR signal
when data is written into the PPI by MPU.

The INTE flags of Group A and Group B are controlled as follows:

INTEA-Control by bit set/reset of PCg
INTEB-Control by bit set/reset of PCy
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MODE 1 (PORT A)

CONTROL WORD oy~ g |
D7 Ds Ds Dg D3 Dy Dy Op | FINJE }[pey | STEA
KNCRERER IO EIETES L PG > 1BFA 578

i ~
PCe, PC; _ PC; — INTRA
0= OUTPUT RD —»d 3 aF 1 LA

1= INPUT PCs~ PC; |5 1/0 /'
MODE 1 (PORT B) INTR T \ {
8 RD
CONTROL WORD PBy ~ PBy |ret A\ / /
D; D¢ Ds Ds D3 Dy Dy Dy :rI_N_BT_E_? PC, |~— STRB PONT 1 \
Lilxix [l 1] 1] x] “L Ly - i8FB INPUT A

PCy INTRB

050489

Figure 5.4 Example of Strobe Input in Mode 1

MODE 1 (PORT A)

CONTROL WORD PA; ~ PAg or®
D; Dg Ds Dy D3 Dy Dy Dy PCs; > OBFA
(1ol omo]x]x]x] ~— ACKA .
WR |
PCq, PCs - —= INTRA OBF
0= OUTPUT  WR—>=d 5 l
1= INPUT PCs~PCs 170
ACK \_0_/*—
MODE 1 (PORT B) l
8
CONTROL WORD P8 ~ PBy |»o INTR [“—
D; Dg Ds Dg D3 Dy Dy Dy PCy > CBFB j
[llx]xlx]xi1|0!x| -«— ACKB PORT
OUTPUT X
— L —= INTRB
WR —d
050489

Figure 5.5 Example of Strobe Qutputin Mode 1
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8
PA7 ~ PA@ [For <=
=

WR— g PCy OBF
CONTROL WORD PCq [=— ACKA
D7 Dg Ds Dg D3 D; Dy Dy PCy > INTRA
Lo tfowm[ i [1Tx]

PCa‘“PCS e~ |/ O

PCy, PCS FB7 ~ PBG 7

0= OUTPUT  __

1 = INPUT RD—9 PC, |=-—STEB
pC, —> IBFB

PCy > INTRB

PORT A (STROBE OUTPUT)
PORT B (STROBE INPUT)

Figure 5.6 Example of Port A output,
Port B Input in Mode 1

5.2.3 Mode 2 (Strobed Bidirectional Bus I/0)

PAz ~ PAg ==

RD ~—» PCy -<— STEA
CONTROL WORD PCs > IBFA
D; Dg Ds Dy D3 Dy Dy Dp PCs = INTRA
SECIRBERCSENEIER )
PCs ~ PC; Fe 170
8
oCe, PCs PBy ~ PBy >
0= OUTPUT _
1= INPUT WR-—g PCy — OBFB
PC, |[<— ACKB

PCy > INTRB

PORT A (STROBE INPUT)
PORT B (STROBE OUTPRUT)

050489

Figure 5.7 Example of Port A Input,
Port B Output in Mode 1

In this mode, Port A is used as 8 bits bidirectional bus for data transfer with a
peripheral device. This mode is applicable only to Group A, which consists of an 8-bit
bidirectional bus (Port A 8-bit) and 5-bit contrel signals thigh order 5 bits of Port C). The
bidirectional bus (Port A) has both the internal input and output registers. When group
A is set in Mode 2, Group B can be set independently. These are 5 control signals as

follows when Group A is used in Mode 2.

L BF {(Output buffer Full F/F Qutput)

When MPU writes data into of Port A, OBF is set to 0" to inform a peripheral
device that the PPIis ready to output data. However, Port A is dept in the floating
(high impedance) state until ACK input signal is received.

. ACK (Acknowledge Input)

When ACK signal is set to "0", the data of the 3-state output buffer of Port A is
send out. If ACK signal is at "1", Port A is in the high impedance state.

] STB (Strobe Input)

When STB input is set to "0", the data from peripheral devices are held in the
input latch. When the active RD signal is input into the PPI, the latched input
data are output on the system data bus (D7-Dy) .
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L IBF (Input Buffer Full F/F Output)
When data from peripheral devices are held in the input latch, IBF is set to "1"
) INTR (Interrupt Request Qutput)

INTR is the output to request the interrupt to MPU and its function is the same
as that in Mode 1. There are two interrupt enable flip-flop (INTE), INTE1

corresponds to INTEA in Mode 1 output and INTEZ2 to INTEA in Mode 1 input

INTE 1-Used to generate INTR signal in conjunction with OBF and ACK
signals, and is controlled by PCg bit set/reset.

INTE 2-Used to generate INTR signal in conjunction with IBF and STB
signals, and is controlled by PCy4 bit setfreset.

Figure 5.8 shows the operating example and the timing diagram in Mode 2

. L/_&_
s L )

\
IBF / \——
PORTA o e e -(wpur DATA)“ -(ouwm DAT
RD

050489

Figure 5.8 Cperating example in Mode 2
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Control Word in Mode 2
D7 Dg Dg Dy D3 D3 Dy Do

L1 [ [ x I x T x[mw]w]w]
PCo~P(Cp 0 =0utput
x =Don't care 1=Input
PortB 0 = Output
1=lnput
Group B mode 0=Mode 0
1=Mode i

050489

Figure 5.9 Control Word and Configuration in Mode 2

Control Words PC3 _8’ INTRA
Dy Ds Ds D4 D3 D, D4 Do PA7~PAg |
PC7 — OBFA
Lo T [ x [ x T xTo 1 [mw] 7
PCe < ACKA
PCop~PCp =———— PCq |=—— STBA
0 = Qutput PCs — IBFA
1 = Input
3
RD — PC2~PCo T /0
WR — PB7~PBg [=+—
Port A - Mode 2 1/0O
Port B - Mode O tnput
Control Words PC3 > INTRA

8
PA7~PAQ e

PC7; — OBFA
PCe [=— ACKA
PC4 |[=— STBA
PCs = IBFA
PB7~PBg —§—>
—] PCq — OBFB
— PCy |[«— ACKB

PCo — INTRB

D7 Dg Ds Dy D3 D; D Doy

33
- O

Port A - Mode 2 I/O
Port B - Made 1 Output

050489

Figure 5.10 Example in Combination with Mode 2 and Other Mode
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5.2.4 Pecautions for use in Mode 1and 2

When used in Mode 1 and 2, bits which are not used as control or status in Port C can
be used as follows.

If programmed as the input, they are accessed by normal Port C read.

If Programmed as the output, high order bits of Port C (PC7-PCy) are accessed using
the bit set/reset function. As to low order bits of Port C (PC3-PCy), in additions ot access
by the bit set/reset function, 3 bits only can be accessed by normal writing.

5.3 READING PORT CSTATUS

When Port C is used as the control port, that is, when Port C is used in Mode 1 or
Mode 2, the status information of the control word can be read out by a normal read
operation of Port C.

Table 5.2 Status Word Format of Port C

Data Mode D7 Dg Ds Da D3 Dz Dy Do
Mode 1 Input /0 170 IBFA INTEA | INTRA | INTEB IBFB INTRB
Mode 1 Qutput | OBFA | INTEA 170 /0 INTRA | INTEB OBFB | INTRB
Mode 2 OBFA INTE1 IBFA INTE2 INTRA By Group B Mode

050489
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6. ELECTRICAL CHARACTERISTICS
6.1 ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
Vee Supply Voltage -05t07.0 A
ViN Input Voltage -0.5to Ve + 7.0 vV
Pp Power Dissipation 1 W
TSOLDER | Soldering Temperature {(10seq) 260 I
Ts1G Strobe Temperature -651t0 +150 T
Torr Operating Temperature Oto +70 T

050489

6.2 DCELECTRICAL CHARACTERISTICS
TA =0°C to 70°C, Vee=5V+5%, Vgg=0V

SYMBOL ITEM TEST CONDITION MIN. | TYP. | MAX. | UNIT
ViL Input Low Voltage -05 - 0.8 vV
ViH input High Veoltage 2.2 — Vee v
v Output Low Voltage (DB) toL=2.5mA - - 0.45 vV

oL (PER) loL=1.7mA - — o045 | v
v Output High Voltage (DB) lox = —400pA 2.4 — - \Y%

OoH (PER) lon = - 200pA 24 | - - v
I Input Leak Current 0= ViNE Ve - - 10 | pA

Output Leak Current
| . =V =V - - *1
OFL (High Impedance State) 0= Vour=Vec 0 BA
(Note 1) . . Vext= 1.5V
-1 - -4.
IoAR Darlington Drive Current Rexs = 7500 0 40| mA
Icc Operating Supply Current /O cycle Time 1 — - 120 mA

usec

050489

Note: Applied for optional 8 O terminals in Port B and Port C.
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6.4 ACELECTRICAL CHARACTREISTICS
TA=0°Cto 70°C, VCC =5V + 5%, VSS = OV
SYMBOL PARAMETER TMPB255AP UNIT
MIN. MAX.
tAR Address set-up time for RD fall 0 - ns
tRA Address hold time for RD rise ) — ns
tRR RD pulse width 300 - ns
trD Delay from RD fall to decided data output — 200 ns
iDF Time from RD rise to data bus fioating 10 100 ns
tRy Time from RD or WR rise to next RD or WR fall 850 - ns
taw Address set-up time for WR fall 0 - ns
WA Address holding time for WR rise 20 — ns
TWw WR pulse width 300 - ns
tow Bus data set-up time for WR rise 100 — ns
twp Bus data holding time for WR rise 30 - ns
twa Delay from WR rise to decided data output - 350 ns
1R Port data set-up time for RD fall 0 - ns
tHR Port data holding time for RD rise 0 - ns
tak ACK pulse width 300 — ns
ST STB pulse width 500 - ns
tps Port data set-up time for STH rise 0 - ns
tpH Port data holding time for STB rise 180 - ns
tAD Delay from ACK fall to decided data cutput - 300 ns
tkp Time from ACK rise up to port (Port A in Mode2) floating 20 250 ns
tWOB Delay from WR rise to OBF fall — 650 ns
tr0g Delay from ACK fali to OBF rise — 350 ns
tsiB Delay from STB fal! to [BF rise - 300 ns
triB Delay from RD fall ta TBF rise - 300 ns
tRIT Delay from RD fall to INTR fall - 400 ns
51T Delay from ACK rise to INTR rise - 300 ns
talT Delay from ACK rise to INTR rise — 350 ns
TWIT Delay from WR rise to INTR fall — 450 ns

050489

Note : 1. When the power supply is turned ON, reset pulse duration must be active for at

least 500 ns or more.

2. AC Measuring Point Input Voltage Vin=2.0V, V=08V

Output Voltage Voir=2.0V,VgL=0.8V

CL=150pF.
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6.4 CAPACITANCE
TA=25°C, Vee=Vgg =0V

SYMBOL ITEM TEST CONDITION MIN. | TYP. | MAX. | UNIT
Cin Input Capacitance fc = IMHz - - 10 pF
Cio I/C Capacitance (* — — 20 pF

050483

*: All terminals except that to be measured should be earthed.
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7. TIMING DIAGRAM

INPUT

G, AL A

D7~Dyg

WR

D7~Dg

CS, A1, Ap

OUTPUT

INPUT PORT
DATA

STB

IBF

INTR

MQDE 0
INPUT OPERATION tRe
* 7
-« 1R —~ le- THR -]
e— tAR —> trA
trRD tDF
MODEQ
QUTPUT OPERATION tww
.\‘ 7!
<— tow ——r<twp->|
< taw twa
[
twe »>
MODE 1
INPUT OPERATION pg tPH s
57— B
( I
tsiB
)
-(—tS]T% - 1RiB
*‘tRITj
$—y tRR s
N 7

050489

Figure 7.1 Timing diagram
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MODE 1
OUTPUT OPERATION

-« tyww —— (
W—R— E’ LH
twit bty B — AT
INTR jﬁ
4
twe
QUTPUT 5
PORT DATA X 53
__ \ le-tAOB
OBF
K_gg.___J
_ t
ACK | AK —
N 7
MODE 2
BIDIRECTION OPERATION
tww —- {C {« {0
W—R— { Sk I 1}
tWAT LsiT
INTR k—‘; 4
I
twog |
le— tAOB .
OBF T
) )
-« taAK —>
RTR $— i— —5
t t
tpg tPH LAD KD
PERIPHERAL o o o o o e e o —_—— - N e
BUS
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Figure 7.2 Timing diagram
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TOSHIBA TMP8255A

8. PACKAGE DIMENSION
8.1 PLASTIC PACKGE
DIP40-P-600

Unit: mm

40 21

o I I o e O et st 3 I s Y e e W o s e O e O e e s B e W e W |

13.4+0.2

o i B v i S D S O Y D D [y S D [ ey w Jy  fy

1 20

50.7£0.2 |

7i
+0.1
\/ZE-ZS -0 05 e
Q- 15°

+1
N

1.22TYP

051MIN|[3.5+0.2

270289

Note: Each lead pitch is 2.54mm, and all the leads are located within +0.25mm from their
theoretical positions with respect to No.1 and No.40 leads.
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