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Description

XBLW XCP82C55

CMOS Programmable Peripheral Interface

XCP82C55 is a general purpose programmable I/O expansion circuit. The circuit provides 3 sets (PA, PB, PC)
programmable universal I/O pins, each port can be programmed as input or output bits. The circuit is controlled
through an 8-bit parallel data bus, and there are three operating modes.

Features

Working voltage: 5V

Y V.V V VYV VY

Applications

»  Industrial control system

Low power consumption
Three sets of 8 bits (24 in total) programmable I/O pins
Single bit setting and reset function

Communication interface: 8-bit parallel port

Package form: DIP-40

Communication equipment

>
»  Computer system
»  Printer, keyboard

DIP-40
Ordering Information
Product Model Package Type Marking | Packing Packing Qty
XBLW XCP82C55AZ DIP-40 XCP82C55AZ|  Tube 264Pcs/Box
XBLW Version 2.0 2/16 www.Xinboleic.com
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Functional block diagram

XCP82C55

CMOS Programmable Peripheral Interface

Control Word <:
Register

A

Aport
General |10
PA Register

PAT7-PAO

=
Control port
RDN Module A <::'\l/ %?iral 10 PC7-PC4
WRN [ Register
A1 Control
AQ Module
RESET A B port
CSN
e || G e e
Register
D7-DOmmefpy D22 BUS > @ GonaralIo PB7-PBO
) Buffer PB Register
Pin arrangement diagram
PA3 [1] 140] PA4
PA2 [2] 139] PAS
PA1[3] 138] PAG
PAO [4 | 137] PA7
RDN [ 5| 136] WRN
CSN [ 6| [35] RESET
GND [7 ] 134] DO
A1[8] 133] D1
A0 [9] 132] D2
PC7 [10] 131] D3
PC6 [11] 130] D4
PC5 [12] [29] D5
PC4 [13] 28] D6
PCO [14] [27] D7
PC1 [15] 126] VDD
PC2 [16] 25]| PB7
PC3 [17] [24] PB6
PBO [18] 23] PB5
PB1 [19] 22] PB4
PB2 [20] 21] PB3
XBLW Version 2.0 3/16 www.xinboleic.com
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NBOLE CMOS Programmable Peripheral Interface
Description of pin
Pin No. Symbol I/0 Description
. : . Port A, universal I/O port. The data direction and pattern are
14, 3740 | PAO-7 /0 determined by the control word
} ) Port B, general purpose 1/0 port. The data direction and
18-25 PBO-7 Io pattern are determined by the control word
) ) Port C (lower four bits), I/O port combined with port B, and
14-17 PCO-3 I/0 control port
10-13 PC4-7 1/0 Port C (high four bits), I/O plc;r; Ifgd control port combined with
27-34 DO-7 1/0 Bidirectional data bus
26 Voo I Power supply
7 GND I grounds
6 Csn I Slice selection signal, low level effective
5 Ron I Read signal, low level valid
36 Whn I Write signal, low level valid
8.9 A1,A0 I Address signal
35 Reser I Reset signal, high level valid
Electrical characteristic

Limit limit parameter
(Tamb=25 ° C unless otherwise specified)

Parameter Symbol Artide and piece Value Unit
Power supply voltage Vop — -0.3~45.5 V
WOrklng environment T _ -40~+85 oC
temperature
Temperature of storage Tstg -65~+150 °C
Electrical characteristics
DC Characteristics
(Tamb=25 ° C, VDD=5V, unless otherwise specified)

Value
iti Unit
Parameter Symbol Conditions Min. Typ. Max.
Input high level Vop=5V _ _
voltage Vi RESET Outside ports 20 v
Input low level Vbp=5V
% 0.8 v
voltage t RESET Qutside ports
Input high level Voo=5V . _
voltage Vi RESET Port of port 20 v
Input low level Vop=5V
— — . Vv
voltage Vi RESET Port of port 08
Output high level Voo=5V, Io=-2.5mA, _ .
voltage 1 Vonr Vin=0V , 4.5V 30 v
XBLW Version 2.0 4/16 www.xinboleic.com
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CMOQOS Programmable Peripheral Interface

|
Output high level Vop=5V, I0=-100uA, ) . .
voltage2 Vorz Vin=0V , 4.5V VDD-0.4 v
Vop=5V, Ino=2.5mA,

Low output voltage Vou VIN=0V, 4.5V — — 0.4 Vv

Input leakage _ _ ) _ _

current Im Vpop=5.5V, Vm=5.5V 1.0 UA

Input leakage — - — —

current I Vop=5.5V, V=0V 1.0 uA

Output leakage _ _ ) _ _

current Toz Vpp=5.5V, Vw=5.5V 10 uA

Output leakage _ - _ —

current Toz Vpp=5.5V, V=0V 10 uA

. VDD SV ] IO=OmA!
Static current Iopss Vi=GND orVop 20 uA
Vop=4.5V and 5.5V

Eri?_:ggncy of Fr Vin=GND or Voo, 5 MH
P f=1MHz z

AC Characteristics

(Tamb=25 ° C, VDD=5V, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
Serial communication foaL 1 MHz
frequency
Bus idle time tsur — — 0.5 — us
Start flag hold time tHp,sTA — — 0.26 — us
The establishment time
of the restart state tsusa y - 0.26 - us
Stop flag establishment tsusto . . 0.26 . us
time
Data retention time tHD, DAT — — 0 — us
Data creation time tsu,par — — 50 — ns
SCL low level time tLow — — 0.5 — us
SCL high level time thicH — — 0.26 — us
The rise time of SDA
and SCL tr — — 20+0.1G 120 ns
SDA, SCL decline time tr 20+0.1Cp 120 ns
Port of control

Control port name Description of function
Csn Slice selection signal, low level effective
Ron Bus read signal, low level valid
Whrn Bus write signal, low level valid
Al, AD Address signal
Reser Reset signal, high level valid
XBLW Version 2.0 5/16 www.xinboleic.com
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XCP82C55

CMOS Programmable Peripheral Interface

Al AO RDN WRN CSN Operation

0 0 1 0 0 Data bus to PA output data buffer

0 1 1 0 0 Data bus to PB output data buffer

1 0 1 0] 0 Data bus to PC output data buffer

1 1 1 0] 0 Data bus to control word register

0 0 0 1 0 PA data to data bus

0 1 0 1 0 PB data to data bus

1 0 0 1 0 PC data to data bus

1 1 0 1 0 Control word registers to the data bus
X X 1 1 0 PA, PB, and PC were all high configurations
X X X X 1 PA, PB, and PC were all high configurations

Mode selection

The XCP82C55 has three operating modes: mode0, model, mode2. The master control can write data
and control words through the 8bit bus interface (port D), and can also read data from PA, PB, and PC

ports from port D.

Mode selection

B7 B6 B5 B4 B3

B2

B1

BO

control word

1 PAM1 PAMO PAIO | PCIOH

PBM

PBIO

PCIOL

Pami» Pamo

PA[7:0] and PC[7:4] operating mode control bit reset value: 00

=00, PA[7:0] and PC[7:4] work at mode0
=01, PA[7:0] and PC[7:4] work at model
=1x, PA[7:0] and PC[7:4] work at mode2

Paio

PA input/output control bit reset value: 1
=0, PA is the output state
=1, PAis the input state

Pcion

PC[7:4] input/output control bit reset value: 1
=0, PC[7:4] is the output state
=1, PC[7:4] is the input state

Pam

PB[7:0] and PC[3:0] operating mode control bits
Reset value: 0

=0, PB[7:0] and PC[3:0] work at mode0

=1, PB[7:0] and PC[3:0] work at model

Peio

Reset value of PB input/output control bit: 1
=0, PA is the output state
=1, PAis the input state

PcroL

PC[3:0] input/output control bit reset value: 1
=0, PC[7:4] is the output state
=1, PC[7:4] is the input state

When the input level of RESET port is high and the hardware reset operation of XCP82C55 is performed, all
ports (PA, PB, PC) are reset to the input state.
3 working modes can be selected through D[7:0] bus setting mode selection control word:
1. mode0, basic input/output mode

2. model, input/output mode with latch

3. mode2, two-way transmission bus

XBLW Version 2.0
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|
The working mode of PA and PB can be controlled separately. The PC is divided into two parts: high
position and low position. The working mode of PC high position (PCH) shares control bits with PA, and
the working mode of PC low position (PCL) shares control bits with PB.

All output data registers, including model and mode2 status flags, are reset after the mode switch.
The working modes can be combined, such as PA set to model and PB set to mode0. The working

modes can be combined, such as PA set to model and PB set to mode0

The PC port of XCP82C55 can be used for single bit set/reset operation. Single bit set/reset function is
performed by software:

PC bit operation B7 B6 B5 B4 B3 B2 Bl BO
control word 0 NC NC NC B2 B1 BO RN/S
NC Can be any value, no effect

Select the port in the PC to perform bit operations
=000,Perform bit operations on PCO
=001,Perform bit operations on PC1
=010,Perform bit operations on PC2

B2, B1, BO =011,Perform bit operations on PC3
=100,Perform bit operations on PC4
=101,Perform bit operations on PC5
=110,Perform bit operations on PCé
=111,Perform bit operations on PC7

Select the bit operation type
RN/S =0, perform reset operation
=1, perform set operation

Interrupt control function

When XCP82C55 is operating on model or mode2, the handshake signal provided by the circuit can be
used as an external interrupt signal for the MCU. These interrupt flags can also be turned on or blocked by
using the PC's bit operation mode. This allows the programmer to enable or disable CPU interrupts with a
specific IO without affecting other devices in the interrupt structure.

Interrupt flag signal control: set specific PC ports to enable interrupt flag signal; Reset the specific PC port
to turn off the interrupt flag signal.

mode0

Each of the three ports under mode0 has simple input and output functions. Just write data or read data
from a spedific port.

Basic functions of Mode 0:

Two sets of 8-bit ports (PA, PB) and two sets of 4-bit ports (PCH=PC[7:4],

PCL=PC[3:0])

» When PA, PB, and PC are used as input ports, there is no latching function on the ports

» When PA, PB and PC are used as output ports, there is output data latch function on the ports

» PA, PB, PCH, and PCL can be independently set for input or output, with 16 different input/output
configurations:

XBLW Version 2.0 7/16 www.xinboleic.com
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Mode selection control word Port status
PCH PCL
D4 D3 D1 DO PA PC[7:4] PB PC[3:0]
0 0 0 0 output output output output
0 0 0 1 output output output input
0 0 1 0 output output input output
0 0 1 1 output output input input
0 1 0 0 output input output output
0 1 0 1 output input output input
0 1 1 0 output input input output
0 1 1 1 output input input input
1 0 0 0 input output output output
1 0 0 1 input output output input
1 0 1 0 input output input output
1 0 1 1 input output input input
1 1 0 0 input input output output
1 1 0 1 input input output input
1 1 1 0 input input input output
1 1 1 1 input input input input
The following figure shows the basic read and write timings in mode 0.
|<_ tAR — ] l— trRA —.|
CS, A1, A0 )-(- -X
! — .
T N 4
D7-D0 o o o o oo o o o o m m m m m w ( Xf— , ______
le— tRD —pl tDF
__ﬂ tiR  fe— —] tHR k——
INPUT X- -X
Mode 0 reads the timing
i tAW WA _jl
CS, A1, AD X— X
WR \ ww /
—‘l‘_mw_' tWD
D7-DO X— -X
OUTPUT X‘
f—— tWB —ol
Mode 0 reads the timing

model

model provides an IO port with input data latching and handshake signals.
In model, PA and PB act as two independent sets of IO, with PCH acting as the handshake signal when PA
is working and PCL acting as the handshake signal when PB is working.

XBLW Version 2.0
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XINBOLE CMOS Programmable Peripheral Interface

model Features:

» Two sets of I0 ports with handshake signals

» Fach group contains 8-bit IO (PA or PB) and 4-bit handshake signal (PCH or PCL)

« 8-bit I0 can be configured as input or output. Both input and output are data latching.

» 4-bit handshake signals are used to coordinate the control and status of 8-bit I0 and parallel interfaces.

When PA/PB works at model and is set to the input state, the control signal is defined as follows.
Name of | Correspon

signal ding port 1o Function
PC4 (PA) Input data latch control signal
Srs PC2(PB) Input When STB is L, the data of PA/PB is latched to the

internal "input data buffer".

Input the data buffer flag bit

IBF=H, PA/PB input data buffer has new data that can be
PC5 (PA) read IBF=L, PA/PB input data buffer has not been

Ier PC1(PB) Output updated

The IBF was positioned at the descending edge of the
STB signal and reset at the rising edge of the RDN
signal.

The data transmission handshake signal can be used for
PC3 (PA) the interrupt signal of the master control device

I
NE PCO(PB) Output INTR is positioned at the rising edge of the STB and
reset at the falling edge of the RDN signal
The INTR function of PC3 is switched on and off via the bit operation control word of PC4.
The INTR function of PCO is switched on and off by the bit operation control word of PC2.

PB?-PBo
{ INTE |
, B 1| Pc2f+—sTB @
PC1p—— IBF B
RDN PCO —— INTR(B)

IBF '@ l
tSIT

" \
RD JN / L -
tPH
INPUT FROM g ---------------------------
PERIPHERAL -

tPS

XBLW Version 2.0 9/16 www.Xinboleic.com
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XINBOLE CMOS Programmable Peripheral Interface

When PA/PB is working at model and set to output state, the control signal is defined as follows.

Name of | Correspon .
signal ding pgrt Io Function
Output data buffer flag bit
OBF=H, the output data buffer is not updated
PC7 (PA ] )

Oer PC1(PB) Output |OBF=L, there is new data to output in the output data buffer
OBF is reset on the rising edge of the WRN signal and
positioned on the falling edge of the ACK signal.

PC6 (PA) The data transfer ha_ndshake signal is used to set OBF and

Ack Input |INTR ACK= descending edge, set OBF

PC2(PB) ACK= rising edge, set INTR
The data transmission handshake signal can be used for the
- PC3 (PA) interrupt signal of the master control device
PCO(PB) Output |INTR is set at the rising edge of the ACK signal and reset at
the falling edge of the WRN signal.

The INTR function of PC3 is switched on and off via the bit operation control word of PC6.
The INTR function of PCO is switched on and off by the bit operation control word of PC2.

PA7 - PAO PB7 - PBO

PC7 j— OBF a) PC1 }—> OBFB)

PC2 j«—— ACK (B)

i 4 .
WRN _fD Pc3}—» INTRA)  wen | N Pco}— TR®)

/INTE | | PC6 fe— ACK A) IINTE
B

i:

tWOB [

\’ g
INTR WIT \ //\ ﬁ
ACK A
— tAK tAIT
OUTPUT %;
3] tWB

XBLW Version 2.0 10/16 www.xinboleic.com
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XINBOLE CMOS Programmable Peripheral Interface

The following table shows the eight different combinations of output input states and PA, PB, and PC port
functions under model.

Word of control PAPB PC port function under MODE 1

D4 |[D3 |[D1 | PortA | PotB | PCO | PC1 | PC2 | PC3 | PC4 | PC5 | PC6 | PC7
0 | 1 |0 |output |output [INTRB|OBFB|ACKB |INTR A SE{’;‘E; ACK A|OBF A
0 [1 |1 |output | input |INTRB|IBFB|STBB |INTRA éﬂf“ﬁ; ACK A | OBF A
1 |1 [0 [input [output [INTRB|OBFB|ACKB |[INTRA|STBA|IBFA éﬂf;ﬁ:*
1 |1 |1 |input | input |INTRB|IBFB |STBB |INTRA|[STBA|IBFA éﬂf;lf:*

* When PA is set to model output mode, PC4 and PC5 can work in mode0 input mode, and the port status
of PC4 and PC5 can be read normally through the parallel interface.

* When PA is set to model output mode, PC4 and PC5 can work in mode0 output mode, but can only
change the port state of PC4 and PC5 through single bit operation mode.

* When PA is set to model input mode, PC6 and PC7 can work in mode0 input mode, and the port status
of PC6 and PC7 can be read normally through the parallel interface.

* When PA is set to model input mode, PC6 and PC7 can work in mode0 output mode, but can only
change the port state of PC6 and PC7 through single bit operation mode.

4.3.3 . mode2

Mode2 provides a set of 8-bit buses with handshake signals that transmit data in both directions. The
handshake signal, similar to mode1, also provides a handshake signal that can act as an interrupt flag
signal, which can also be turned on or off by software selection.

mode2 Features:

* Only the PA provides mode2 functionality while the PC serves as the handshake signal

» Provides a set of 8-bit bidirectional bus ports (PA) and a set of 5-bit control ports (PC)

* PA has latches for both input and output data

* A 5-bit control port (PC) is used to control the PA's data input/output and provide process-related flag
signals

Control signal definition in mode2

Nameof |Correspon
signal ding port

I0 Function

Output data buffer flag bit
OBF=H, the output data buffer is not updated

Osr PC7 The output EE;;L, there is new data to output in the output data
OBF is reset on the rising edge of the WRN signal and
positioned on the falling edge of the ACK signal.

The data transfer handshake signal is used to set OBF
and INTR

ACK= falling edge, set OBF
ACK= rising edge, set INTR

Input data latch control signal

Srs PC4 Inputin  |When STB is L, the data of PA/PB is latched to the
internal "input data buffer".

Ack PC6 Input in

XBLW Version 2.0 11/16 www.xinboleic.com



2 18 R

XINBOLE

XCP82C55
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Ier

PC5

The output

Input the data buffer flag bit IBF=H, PA/PB input data
buffer has new data that can be read IBF=L, PA/PB
input data buffer has not been updated

The IBF is positioned at the descending edge of the STB
signal and at the RDN signal

Intr

PC3

The output

The data transmission handshake signal can be used for
the interrupt signal of the master control device

The INTR of the input function is set at the rising edge
of the STB, the INTR of the output function is reset at
the falling edge of the RDN, and the INTR of the output
function is set at the rising edge of the ACK and
restored at the falling edge of the WRN.

The INTR function of the PC3 in the input function is switched on and off by the bit operation control word

of the PC4.

The INTR function of the PC3 in the output function is switched on and off by the bit operation control

word of the PC6.

WRN

RDN

PAT- PAO <I>

j—— INTR

OBF

le—— ACK

PC4 j+=— STB

PC5 IBF

XBLW Version 2.0
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CMOS Programmable Peripheral Interface

DATA FROM
CPU TO 82C55A

k— taoB —J{_ /

STB

IBF

\

ﬁ\ ‘_i\\ AT
=
ay |
=5
---------------- i J--iﬁ
/' tPH—»] f—

DATA FROM

PERIPHERAL TO 82C55A

DATA FROM

82C55A TO PERIPHERAL

DATA FROM

82CS55A TO CPU

The following table shows the combination of output input states in different cases of mode2.

Word of .
control PAPB PC port functions
D2 (D1 |DO | PortA PortB PCO |PC1 |[PC2 | PC3 |PC4 |PC5 | PCe | PC7
Mode2 MODE 0
0 0 0 1/0 output output INTR A|]STBA|IBF A| ACK A|OBF A
Mode?2 MODE 0 )
0 0 1 1/0 output input INTR A|]STBA|IBF A| ACK A|OBF A
Mode?2 MODE 0
0 1 0 1/0 input output INTR A|STBA|IBF A|ACK A |OBF A
Mode2 MODE 0 .
0 1 1 1/0 input input INTR A|STBA|IBF A|ACK A |OBF A
Mode2 MODE 1
1 0 X 1/0 output INTR B|OBF BJACK B|INTR A|STB A|IBF A|ACK A |OBF A
1 1 X gode2 MQDE 1 INTR B|IBF B|STBB|INTR A|STBA|IBF A|ACK A |OBF A
I/0 input
XBLW Version 2.0 13/16 www .Xinboleic.com
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Typical application line

XCP82C55

CMOS Programmable Peripheral Interface

MCU

+5V

Data Bus

DO

D7

WRN

RDN
CSN

A0

Al

RESET

PAO

PA7

PBO

PB7

PCO

PC7

B!

XBLW Version 2.0
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—
- DIP-40
Size Dimensions In Millimeters Size Dimensions In Inches

Symbol Min (mm) Max (mm ) Symbol Min(in) Max (in)
A 4. 160 4. 560 A 0. 164 0. 180
Al 0.510 Al 0. 020
A2 3. 400 3. 950 A2 0.134 0. 156
A3 1. 740 1. 840 A3 0. 069 0.072
b 0. 440 0. 530 b 0. 072 0.021
B1 1. 27 (REF) B1 0. 05 (REFz)
C 0. 250 0. 300 C 0.010 0.012
D 52.15 52.42 D 2. 050 2. 060
E1 13. 70 13. 90 L1 0.539 0. 547
e 2. 54 e 0. 100
eB 15. 24 17.21 el 0. 600 0. 678
L 3. 000 L 0.118

D

ke I ke ke e s o o o o o e B e e I e N e B e B e B e B e M

)

vy R R R R R R R

o=

| & AZIA

Bl

eB

[+ 1

Al1 L
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Statement:

B XBLW reserves the right to modify the product manual without prior notice! Before placing an order,
customers need to confirm whether the obtained information is the latest version and verify the
completeness of the relevant information.

B Any semi-guide product is subject to failure or malfunction under specified conditions. It is the buyer's
responsibility to comply with safety standards when using XBLW products for system design and whole
machine manufacturing. And take the appropriate safety measures to avoid the potential in the risk of loss
of personal injury or loss of property situation!

®  XBLW products have not been licensed for life support, military, and aerospace applications, and therefore
XBLW is not responsible for any consequences arising from the use of this product in these areas.

® If any or all XBLW products (including technical data, services) described or contained in this document are
subject to any applicable local export control laws and regulations, they may not be exported without an
export license from the relevant authorities in accordance with such laws.

B The specifications of any and all XBLW products described or contained in this document specify the
performance, characteristics, and functionality of said products in their standalone state, but do not
guarantee the performance, characteristics, and functionality of said products installed in Customer's
products or equipment. In order to verify symptoms and conditions that cannot be evaluated in a standalone
device, the Customer should ultimately evaluate and test the device installed in the Customer's product
device.

®  XBLW documentation is only allowed to be copied without any alteration of the content and with the relevant
authorization. XBLW assumes no responsibility or liability for altered documents.

m  XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.

XBLW Version 2.0 16/16 www.xinboleic.com



