Ordering number:ENN2721

CMOS IC

LC82C55

SANYO

Programmable Peripheral Interface

Overview Package Dimensions
The LC82C55 Programmable Peripheral Interface IC isgit:mm

pin-compatible CMOS version of the industry-standargmgA_DlP40

8255 device.

The 24 input/output pins may be programmed to operate
3 different modes. Basic input/output, strobed input/out
put, and bi-directional input/output modes are availabl
All inputs and outputs are fully TTL compatible, and the
device is easily interfaced to standard microprocessors. D O O
The LC82C55 is fabricated using a Si-gate CMOS process
for low operating and standby power consumption. poooooooo oo oo oo oo oo
The LC82C55 operates on a single 5V power supply and is =2

available in standard 40-pin plastic DIP packages. ﬂﬁ
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24 programmable input/output pins.

* Flexible input/output modes. SANYO : DIP40

« Individual bit set/reset capability.

« Compatible with standard microprocessors.

* Zero wait-state operation with an 8MHz CPURfI= _ _ _
120ns) Pin Assignment (Top view)

 Fully TTL compatible §; = 2.5mA.

* Low-power CMOS process. oy ~=[T] \_J g P
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B Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co.,Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

91001TN (KT)/4058TA, TS No0.2721-1/16



LC82C55

Specifications
Absolute Maximum Ratings at Vgg= 0V

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max —0.3to +7 \
Input voltage VIN —-0.3to Vpp +0.3 \
Allowable power dissipation Pd max 1| w
Operating temperature Topr -20to +75| °C
Storage temperature Tstg —65t0 +150| °C
DC Recommended Operating Conditions  at Ta =-20 to +75°C, = 0V

Parameter Symbol Conditions Ratings Unit
Supply voltage VbD 45t05.5 \Y
Input low-level voltage ViL Vpp=5V+10% —-0.3t0+0.8 \
Input high-level voltage Vin Vpp=5V+10% 2.0to Vpp+0.3 \

Electrical Characteristics(1)

DC Characteristics at Ta =-20 to +75°C, M = 5V + 10%, Vgg= OV

. Ratings .
Parameter Symbol Conditions - Unit
min typ max
Output low-level voltage VoL loL=2.5mA 0.45 \
Output high-level voltage VoH loy=—400uA 24 Y,
Input leakage current I VIN=VDD to OV +10| pA
Output float leakage current loFL VouT=VpD to OV +10| pA
Current drain 1 (Normal operation) Ippl 10 mA
Current drain 2 (Stand-by mode) Ipp2 10| pA
Input capacitance CIN ) 10 pF
- - fe = IMHz, unmeasured pins held at OV.
1/0 pin capacitance Cio 20( pF
Electrical Characteristics(2)
AC Characteristics at Ta=-201t0 +75°C, M = 5V + 10%, Vgs= OV
- Ratings .
Parameter Symbol Conditions - Unit
min typ max
[Bus timing (read cycle)]
Address stable before RD 1 tAR 0 ns
Address stable after RD 1 tRA 0 ns
RD pulse width tRR 160 ns
Data valid before RD ¢ tRD C| =150pF 120 ns
Data valid after RD 1 tDF C|=20pF, R =2kQ 10 85| ns
Time between successive t 200 ns
Read/write cycles RV
[Bus timing (write cycle)]
Address stable before WR | tAw 0 ns
Address stable after WR 1 twA 0 ns
WR pulse width tww 120 ns
Data valid before WR 1 tpw 100 ns
Data valid after WR t twD 0 ns
Time between successive t 200 ns
Read/write cycles RV
[Other bus timings]
Output after WR 1 twB C| =150pF 350| ns
Port data valid before RD | =) 0 ns
Port data valid after RD 1 tHR 0 ns
ACK pulse width tAK 300 ns
STB pulse width tsT 350 ns
Port data valid before STB | tpg 0 ns
Port data valid after STB t tpH 150 ns
Output after ACK | tAD C| =150pF 300| ns
Port float after ACK t tkD C=20pF, R =2kQ 20 250 ns

Continued on next page.
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LC82C55

Continued from preceding page.

" Ratings .
Parameter Symbol Conditions - Unit
min typ max
OBF=0 after WR 1 twoB C| =150pF 300| ns
OBF=1 after ACK | tAOB C| =150pF 350 ns
IBF=1 after STB | ts|B C| =150pF 300 ns
IBF=0 after RD 1 tRIB C| =150pF 300 ns
INTR=0 after RD | tRIT C| =150pF 400 ns
INTR=1 after STB t tgT C=150pF 300| ns
INTR=1 after ACK 1 AT C =150pF 350| ns
INTR=0 after WR | twiT C| =150pF 450| ns
AC Test Input Waveform
2 2.2V 2.2V
‘ ‘ ’ ~Test point<<—__ ’
0.8v 0.8V
0.4v
Input/Output Waveforms
Mode 0 (Basic Input Mode)
trr
) 3( 7L
R —= e tMR
INPUT )J %(
AR — —— tRaA
CSA1,A0
0Dy e e — )ﬁ( —
be——— tRD tor
Mode 0 (Basic Output Mode)
tww
WR X e
tow two
y
D7 « Do ><
taw twa
J— /
CS,A1,A0 )<\ /><
OUTPUT X
tws

Mode 1 (Strobed Input Mode)

STB )

tsiB

J{

IBF \J
tsiT tris

P v
RD / g//

teH

Portinput signal — — — ‘{ L‘ ———————————————————

t tes
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Mode 1 (Strobed Output Mode)

WR N\ il
—/ taos
OBF \ L
twos
.
INTR twit
| i
ACK N J
e——tak tair
OUTPUT
j twe
Mode 2 (Bi-directional Bus Mode)
Write from CPU
WR Y ‘
taos
OBF
twos
INTR \ \ /
l tak
ACK N
ter K Ner
SE] \ .
(BF tsis
tap
——1ps
PortA - - —-—-— — — — — —- J -l=-
tPH |
RD
Port input data Read by CPU -

Note

Port output data

INTR = IBF - MASK - STB - RD + OBF - MASK

Write-cycle Timing

Ag~1, cs x’ 3

DATA BUS

a1 1DW —mle—1 WH

tww

~ACK - WR
Read-cycle Timing
Ag~y, CS ‘)i
B [e——— tar— ——’ . r-o[ tRA
RD
tRD toF

paTA BUsHigh-impedance state; VALID | High-impedance state
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Block Diagram

[ 37) Pa,
Read control input 75 (5) S .
ead control input RD O .
Write control input wgr (3) d Read/ - (c}o[t(:tli' I;iA H 8 gmuiA is z:j 1/O port A
Write (@ bits) Qo [ 10RO
Port address input {A‘ control —9 8 ] 2) Phe
Ao logic 2 PA
Reset input (35 y PAOJ
. Group A 10) PC;,
Chip selectinput ¢s ((?———Y : Port © R "o
(upper 12) PCs
! 4-bits) 13) Pcs ¢ 1O port C
0, @) N Group B J7) PCs
or (3 8-bitinternal{ 4 1™ Port C 16) PC;
Ds () 8 data bus (iogver 15) PCy
“bits
Bi-directional data bus{ °* G0 Data bus [—‘——+ e 0" L
D3 (31) buffer 25) P8y
D> @ g 24) pg
D) G3) .| GroupB 8 . Group B 23 PB:
Do (39 control. - PortB, 22 PB4 ¢ 1/O port B
(8-bits) 21) PB;
20
(5V) Voo (26) | 19 EEZ
— 1
ov) vss (7) J 18) PBo

Description of Operation
RD (read control input)
When Low, data or status word is transferred from the LC82C55 to the CPU via the data bus.
WR (write control input)
When Low, a data or control word is written from the CPU to the LC82C55.
Ao, A1 (port address inputs)
Used to select Ports A, B and C, and the control register. Normally, the least significant 2 bits of the address bus are
connected to these pins.
RESET input
A High level on this input clears the control register. All ports are set to the input mode (high-impedance state).
CS (chip select input)
A Low level on this input enables communication between the LC82C55 and CPU. When High, the data bus remains in
the high-impedance state and control signals from the CPU are ignored.

Read/write control logic
This block performs the transfer of data and control words between the CPU and the internal circuitry. It receives data

via the CPU interface signals and data bus, and issues commands to the port control logic.

Data bus buffer
This 8-bit, tri-state, bi-directional bus buffer interfaces the external 8-bit data bus to the LC82C55. Data control, and

status information is transferred under the control of the CPU.

Group A/Group B control
Ports A, B and C are divided into the control Groups A and B, each with its own control circuitry. Group A consists of
Port A and the upper 4 bits of Port C; Group B consists of port B and the lower 4-bits of Port C.
The control register is write-only.

Ports A, Band C
The operating mode of each 8-bit port is set by the CPU system software. Port A has an output latch/buffer and an input
latch.
Port B has an input/output latch/buffer and an input buffer.
Port C has an output latch buffer and input buffer, and can be divided into two 4-bit ports using mode control. Each 4-
bit port can be used as status and control signals for Ports A and B.

No.2721-5/16
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Table 1 Basic Operation

Ap Ag cs RD R Function
0 0 0 0 1 Data bus ~ Port A
0 1 0 0 1 Data bus — Port B
1 0 0 0 1 Data bus — Port C
0 0 0 1 0 Port A — Data bus
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 is high-impedance state
1 1 0 0 1 lllegal operation
0 : Low-level
1 : High-level

Bit Set/Reset
When Port C is used as an output port, any individual bit can be set or reset with a single control word from the CPU.
This feature simplifies CPU control software in certain applications.
The bit/reset feature of Port C is also used to enable or disable the interrupt request signals from Ports A and B, when
these ports are operating in Modes 1 or 2.

Bit ngreset flag: 0 =Bit set/reset active

Don’t care
Bit select
Port C select bit | D3 D2 Dy
PCy 1 1 1
PCs 1 1 0
PCs 1 0 1
PCs 1 0 0
PCs 0 1 1
PC2 0 1 0
PGt 0 0 1
PCo 0 0 0
Set/reset flag
1=Set" :
0=Reset

ID7|DSID5|D4|03’D2|DI[DD

Figure 1. Port C Bit/Reset Control Word

Basic Operating Modes
The LC82C55 has three basic operating modes, selectable by control words from the CPU.
(1) Mode 0 : Basic input/output
(2) Mode 1 : Strobed input/output
(3) Mode 2 : Bi-directional bus
The operating modes for Groups A and B can be selected independently, however, Mode 2 operation can be selected
for Group A only.
Figure 2 shows the format of the mode selection control word.

No0.2721-6/16
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Control word flag: 1 =active

Group A mode set

00=Mode 0
‘01=Mode 1

1X =Mode 2
Port A input/output set

0=Output
1=Input

Port C (upper 4 bits) input/output set
0=0utput
1=Input

Group B mode set
0=Mode 0
1=Mode 1
—— Port B input/output set

Port C (lower 4 bits) input/output set

0=0Output
[o-[os]os[os]0s] D[ 01 ] 00| | 1=Input

Figure 2. Mode Set Control Word

1. Mode 0 (basic input/output mode)
Mode 0 is used for simple input/output operations for Ports A, B and C (Port C is used as two, 4-bit ports). There
are no control signals such as interrupt requests or handshaking.
Output data to a port is latched. Input data is not latched.
Each of the two, 8-bit ports and two, 4-bit ports can be used for either input or output.
The 1/O configurations for Mode 0 are shown in Figure 3.

8 8 8
%DBﬂo DBgo “'DBﬂODBo % DB;toDBy 8 %DBﬂODBo
1.C82C55 LC82C5b5 LC82C55 LC82C5H5
PA PCq) PCL) PB PA PCu) PCL PB PA PCw) PCw)y PB PA PC) PCw) PB
8 |4 4 s 8 4 T4J(8 8 f 4 4 1s s }4 4 {8
PC7to PCs PB7to PBo PC7t0 PCy PB7to PBg PC7to PC4 PB7to PBo PC7t0 PG4 PB7to PBg
PA7to PAg PCzto PCyo PA;to PAg PC3to PCq PAzto PAg PC3toPCo PA7 to PAg PC3to PCo
D; D¢ Ds Dg D3 D2 Dy Do D; De Ds Ds D3 D2 Dy Do D; Dg Ds Dy D3 D2 D¢ Do D; Dg Ds Dgs D3 D Dy Do
[1]ofofoToo oo] [1]oJofoTo o o] Lifofofrfofofofo] Lifofolr1To ofo]1]
8 8 8 8
DB7toDBo DB;toDBg DB;toDBg ’t’ DB;toDByg
LC82GH5 LC82C55 LC82C55 LC82C55
PA PCu) PCwy PB PA PCu PCwLy PB PA PCu PCwL) PB PA PCu) PGy PB
8 |4 T 8 ] T4 ts 8 |4 4 s 8 ] 4 1 }s
PC7to PC4 PB7to PBg PC7toPCy PB7to PBg PC7to PC4 PB7toPBg PC7to PCy PB7toPBg
PA7zto PAg PCs to PCo PA7to PAg PC3to PCo PA7toPAy PC3to PCo PA7to PAg PC3to PCo
D; Dg Ds D4 D3 D Dy Do D; Dg Ds Dy D3 Dy Dy Do D7 De Ds D4 D3 D2 Dy Do D7 Ds Ds Dg D3 D2 Dy Do
[1]ofoJoJo o1 0] [ lofofofo o t]r] [ lofof1]oo o] Lifofof1Tofo v 1]
s ] 8 8 8
DB;toDBy DB;toDBg DB7toDBg DB;toDBg
LC82CHhb LC82C55 LC82C55 LC82C55
PA PCu) PCw) PB PA  PCu) PCw) PB PA PGy PCw PB PA PCu) PCw) PB
s }4 4 Js 8%4 4%8 8114 4J[8 s]lzx T
PC7toPCs PB7to PBg PC7to PGy PB7to PBg PC7to PCyq PB7toPBg PC;toPCyq PB7toPBg
PA7to PAg PCsto PCq PA7to PAg PC3toPCo PA7to PAg PC3to PCo PA7to PAg PC3to PCyp
D7 Dg Ds Dy D3 D, Dy Do D; Dg Ds Dy D3 Dy Dy Do D; Ds Ds Dy D3 D2 Dy Do D; Dg Ds D4 D3 Dz Dy Do
[ fofofof1]ofofo] Llofofofr]ofolr] [ lofofr]r]ofo]o] Llofofr]r]ofofr]
8 %DB]IODBQ 8 ‘t’DBﬂODBD 8 %DBﬂODBg 8 ]lDBﬂODBo
LC82CH5 LC82C55 LC82C55 LC82C55
PA PCy PC) PB PA PCu) PC) PB PA PCw) PCw) PB PA PCu) PCwL) PB
8%4 4%8 8%4 4%8 Taj[a 4%8 8%4 4:1'8
PC7toPCs PB7to PByg PC7toPCyq PB7to PBg PC7toPCy PB7toPBo PC7t0PCy PB7to PBg
PA7to PAg PCsto PCo PA7to PAg PCsto PGo PA7 toPAg PCato PGy PA7to PAg PC3to PCq
D7 Dg Ds D4 D3z Dy Dy Do D; D¢ Ds Dg D3z D2 Dy Do D; De Ds Ds D3 Dy Dy Do D; Dg Ds Dy D3 D2 Dy Dy
L fofolofi[of1]o] Llofofofr]ofr]r] [ lefolr]r]ofr]o] L fofof [r o] ]1]

Figure 3. Mode 0 Port I/O Configurations
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. Mode 1 (strobed input/output mode)
Mode 1 can be selected independently for Groups A and B. Each group consists of an 8-bit data port and a 4-bit
control/data port.
Data is transferred to or from a Mode 1 port with strobes or handshaking signals. Ports A and B provide each
group’s I/0O signals, and Port C provides these control signals. Both input and output data are latched.
Input Mode Control Signals
STB (strobe input)
When Low, the data present on the port input pins is loaded into the input Tatch, STB enables the data from a
peripheral device to be latched into the LC82C55 without CPU intervention.
IBF (input buffer full flag)
A High level on this output indicates that input data has been latched into the LC82C55. This flag is set on the
falling edge of STB and is reset on the rising edge of RD.
INTR (interrupt request output)
This active-high output can be used to interrupt the CPU when input data is strobed into the port. If the interrupt
enable flag, INTE is High, INTR is set on the rising edge of the STB input. INTR is reset on the falling edge of
the RD input.
INTEA and INTEg are set and reset using the bit set/reset capability of Port CAlBAGEINTE; correspond to
Bits 4 and 2, respectively (PC4 and PC2) for Mode 1 input.
Examples of Mode 1 input are shown in Figure 4. The timing waveforms are shown in Figure 5.

Mode 1 (Port A) Mode 1 (Port B) 58
8

8
e |/

PA7to PAg fee—rp— PB7to PBo |t
RD

INTR | / (Note 1)

Port input X |
— X ]

Control word format Control word format Input latch ;;(\1 l
D7 De¢ Ds Ds D3 D2 Dy Do D; Dg Ds Dy D3 D, Dy Do DotoD7 -------——--—____m_-_

(DL (XL

PCs. PC7
1 =input
0=output

[t |
INTEg» | PC2
L-.J

[—— STBs

— IBFg

——— INTRp

RD —=q PCg to PCy 170 D—~q

Note 1:INTR is held Low when INTE is Low.

Figure 4. Mode 1 Input Configuration Figure 5. Mode 1 Input Timing

Output Mode Control Signals
OBF (output buffer full flag)
This active-low output indicates to a peripheral device that data is available in the port’s output buffer. It is set to
Low by the rising edge of the WR input, and is reset to High by the falling edge of the ACK input.
ACK (acknowledge input)
This active-low input indicates that the peripheral device has accepted data present on the port output.
INTR (interrupt request output)
This active-high output can be used to interrupt the processor when a peripheral devices accepts data from the
LC82C55.
INTR is set if INTE is High (active), and both OBF and ACK are High (inactive). It is reset on the falling edge of
WR.
INTEA and INTEg are set and reset using the bit set/reset capability of Port CAIBAGEINTE; correspond to
Bits 4 and 2, respectively (PC6 and PC2) for Mode 1 output.
Examples of the use of Port A and Port B for input/output in Mode 1 are shown in Figures 8 and 9.
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Mode 1 (Port A)

Mode 1 (Port B)

PA7toPAy —+— PB7to PBy {—t— WR "‘_\
—— OBFa —= 0BFg _ —— —
0BF
le—— ACKa l— AoRs /
ACK
L INTRA — INTR -
== 2 = INTR N\ 9
WR —Of PC4to PCs far—e /0 WR ——=() ] (Note 2)
: Port output }(
Control word format Control word format
D7 Dg Ds D4y D3 D2 Dy Do D; D¢ Ds D, D; Do
. i ] OB
1\0|1|0]1/0|><\><|><| [V [x]x[x] o] x] Note 2 : INTR is held Low when INTE is Low.
PC4. PCs
1=input
0=output
Figure 6. Mode 1 Output Configuration Figure 7. Mode 1 Output Timing
8 8
PA7t0o PAg [t PA7to PAg fe—r—
WR —=Q PC; |——= OBFa RD —q PG4 |=—— STBa
PCp fa—— ACKa PCs b—= [BFa
PC3 —= INTRa PC3 t——= INTR,
2 2
PC4toPCs [e—r—= 1/0 PCgto PC; &+ |/0
8 8
PB7toPBg fe—r—o0 PB7toPBy f—tmem
RD —=Q PC; [«—— STBs WR —=( PCi [——= OBFs
PCi ——= IBFg PC2 |=—— ACKg
PCo —= INTRs PCo t—— INTRg

Control word format Control word format

D; Dg Ds D4 D3 Dy Dy Do D; D Ds Dy D3 Dz Dy Dg

[1Jo]1 o[ 1]1]x] [1[o] 1] 1 w1 ]o]x]
PCs. PCs PCs. PC7
1=input 1=input
0=output 0=output

Port A (strobed output) Port A (strobed input)
Port B (strobed input) Port B (strobed output)

Figure 8. Mode 1 Input/Output Example Figure 9. Mode 1 Input/Output Example

3. Mode 2 (strobed bi-directional bus)
Mode 2 provides a single 8-bit bi-directional bus. Handshaking and interrupt signals are available to control the
flow of data between the peripheral device and the LC82C55.
This mode can only be used for Group A. It uses an 8-bit bi-directional data port (Port A) and a 5-bit control port
(upper 5 bits of Port C). Inputs and outputs are both latched. The selection of Group B’s operating mode is indepen-
dent of Group A's operating mode.
Mode 2 Control Signals
OBF (output buffer full flag)
This active-low output signal indicates that the CPU has written data to the Port A output buffer.
ACK (acknowledge input)
The tri-state outputs are enabled while the ACK input is Low. When ACK is High, the output drivers are in the
high-impedance state.
STB (strobe input)
When Low, the data present on the Port A pins are loaded into the input latch.
IBF (input buffer full flag)
This active-high output indicates that data has been latched into the Port A input latch.

No0.2721-9/16
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INTR (interrupt request output)

This active-high output signal can be used to interrupt the CPU on both input and output operations. Operation is

the same as in Mode 1.

There are two interrupt request control flags : INTE1 and INTE2.
INTE 1 is combined with OBF and AGK to generate an interrupt request on output data transfers. It is controlled

by bit set/reset of DC6.

INTE 2 is combined with IBF and STBto generate an interrupt request on input data transfers. It is controlled

by bit set/reset of DCA4.

WR
OBF P
} ; ‘
INTR(Note 3)
W . S,
STB \ /
IBF A
__ 4
RD
Write from CPU Read by CPU
Port A ------------ C_ - >»----

Figure 10. Mode 2 Timing Waveforms

4. Reading Control Signals

RD  WR

L

r= “1 Lafiatindaiie |
1
HINTEZ! HINTET!
l. j— __[ L __:
PA7t
PC2t0 PGy [PC5 Pm] l PC@[PC7] ;A"o
170 IBFs §TBs  AGKa OBFa 1/0 INTRa

Control word format
D; Dg Ds Dy D3 Dy Dy Do
[1 ] [x ] x]x Jiofivofivg

PC2toPCo
1=input
0=output
Port B
1=input
0=output
Group B mode
0=mode 0
1=mode 1

Figure 11. Mode 2 Input/Output Configuration

When any of the Port C pins are used as control signals, the CPU can read these signals from Port C. These signals
appear on the data bus as shown in Table 2. Note that the INTE flags are present in place of the STB and ACK
signals. Port C pins not used for control or status are used as normal input or output pins, in accordance with the
Port C input/output mode. Only those pins defined as Mode 0 outputs are affected by a write to Port C. Note that the
INTE flags can only be changed using the appropriate bit set/reset commands.

Table 2. Port Control Signals

Data
Mode D7 Dg Dg Dy D3 Do Dy Do
Mode 1 input 110 110 IBFA INTEA INTRp INTEg IBFg INTRpg
Mode 1 output OBFp INTEA 110 110 INTRpA INTEg OBFp INTRp
Mode 2 OBFp INTE1 IBFA INTE2 INTRA INTEg See Note INTRpg
Note

IBFg for 1 input, OBIg for Mode 1 output.
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5. Control Word Tables
Table 3, 4 and 5 summarize the mode definition control words for Modes 0, 1 and 2. Note that the operating modes
for both control groups can be set independently, however, these options have not been included in Tables 3 and 4.
Table 6 summarizes the bit set/reset control words.

Table 3. Mode 0 Control Words

Control Word Group A Group B
Hexa- Port C Port C
b7 D Ds Da D3 Dz D1 DPo| gecimal Port A (Upper 4 bits) | (Lower 4 bits) Port B
1 0 0 0 0 0 0 0 80 ouT ouT ouT ouT
1 0 0 0 0 0 0 1 81 ouT ouT IN ouT
1 0 0 0 0 0 1 0 82 ouT ouT ouT IN
1 0 0 0 0 0 1 1 83 ouT ouT IN IN
1 0 0 0 1 0 0 0 88 ouT IN ouT ouT
1 0 0 0 1 0 0 1 89 ouT IN IN ouT
1 0 0 0 1 0 1 0 8A ouT IN ouT IN
1 0 0 0 1 0 1 1 8B ouT IN IN IN
1 0 0 1 0 0 0 0 90 IN ouT ouT ouT
1 0 0 1 0 0 0 1 91 IN ouT IN ouT
1 0 0 1 0 0 1 0 92 IN ouT ouT IN
1 0 0 1 0 0 1 1 93 IN ouT IN IN
1 0 0 1 1 0 0 0 98 IN IN ouT ouT
1 0 0 1 1 0 0 1 99 IN IN IN ouT
1 0 0 1 1 0 1 0 9A IN IN ouT IN
1 0 0 1 1 0 1 1 9B IN IN IN IN
Table 4. Mode 1 Control Words
Control Word Group A Group B
D; Dg Dg D4 D3 Dy Dy D Hexa | porta Port € Port € Port B
N or (o]
776 5 4 F3 F2 Fl M0 decimal PC; | PCs | PCs | PCq | PC3 | PC; | PCy | PCo
Al RN R [
1 0 1 0 0 1 0 x ne OUT | OBFp | ACKp out INTRy | ACKg | OBFg | INTRg | OUT
A5 JENE | — J—
1 0 1 0 0 1 1 x n OUT | OBFp | ACKa out INTRy | STBg | IBFg | INTRg| IN
AC . —
1 0 1 0 1 1 0 x AD OUT | OBFp | ACKa IN INTRs | ACKg | OBFg | INTRg | OUT
1 0 1 0 1 1 1 x ':E OUT | OBFp | ACKp IN INTRp | STBg | IBFg | INTRg | IN
1 0 1 1 0 1 0 X Sg IN ouT IBFa STBp | INTRp | ACKg | OBFg | INTRp ouT
B6 =5 =5
1 0 1 1 0 1 1 x B7 IN ouT IBFy | STBA | INTRp | STBg | IBFg | INTRg | IN
1 0 1 1 1 1 0 x gg IN IN IBFa STBp | INTRp | ACKg | OBFg | INTRg | OUT
BE =5 =5
1 0 1 1 1 1 1 x BF IN IN IBFA | STBa | INTRA | STBg | IBFg | INTRg | IN
Table 5. Mode 2 Control Words
Control Word Group A Group B
Hexa- Port C Port C
D7 D6 D5 D4 D3 D2 Dl DO decimal Port A Port B
PC7 PCg PCg PCy PC3 PCo | PCq | PCo
1 1 x x x 0 0 0 co — - | OBFp | ACKp | IBFa | STBa | INTRp ouT ouT
1 1 x x x 0 0 1 c1 — - | OBFp | ACKp | IBFa | STBa | INTRp IN out
1 1 x x x 0 1 0 c2 — - | OBFp | ACKp | IBFa | STBa | INTRAp out IN
1 1 x x x 0 1 1 c3 — - | OBFp | ACKp | IBFp | STBa | INTRp IN IN
1 1 x x x 1 0 x ca — - | OBFp | ACKp | IBFp | STBa | INTRp | ACKg | OBFg | INTRg | OUT
11 x x x 1 1 x c6 — - | OBFp | ACKp | IBFa | STBa | INTRp | STBg | IBFg | INTRg | IN
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Table 6. Control Words for Port C Bit Set/Reset

Control Word Port C
Hexa- Remarks

D7 Dg Dg Dg Dz Dy Dy Dg decimal PC7 | PCg | PCg | PCyq | PC3 | PCo | PCq | PCq
0 x x x 0 0 0 O 00 0
0 x x x 0 0 0 1 01 1
0 x X x 0 0 1 0 02
0 x x x 0 0 1 1 03
0 x x x 0 1 0 0 04 0 Mode 1 Input : INTEg set/reset
0 x x x 0 1 0 1 05 1 Mode 1 Output : INTEp set/reset
0 x X x 0 1 1 0 06
0 x x x 0 1 1 1 07
0 x x x 1 0 0 0 08 0 Mode 1 Input : INTE set/reset
0 x x x 1 0 0 1 09 1 Mode 2 : INTE; set/reset
0 X X x 1 0 1 0 0A
0 x x x 1 0 1 1 0B
0 x x x 1 1 0 0 oc 0 Mode 1 Output : INTE set/reset
0 X x x 1 1 0 1 oD 1 Mode 2 : INTE set/reset
0 x x x 1 1 1 o0 OE
0 x x x 1 1 1 1 OF

Sample Application Circuit
1. Mode O
A typical Mode 0 application circuit is shown in Figure 12. This circuit has 8 input pins and 16 output pins. The CPU

used is the 8085.
ff—»—i[ﬂ-——i I—”L

X1 X2
. 8 PA7 RESET RESET OUT
Port A —#— t
PAo . .
RD p- q RD
RESET IN o=—
WR b dq WR
Port.C 4 PCy
org -t to e
' PCs CS p= Address _
2 decoder 10/M
Ao, A1 #
CPU
PPI
PCs  |cg2css 18 8085

4
Port C=—+—7 t©
PCo

LC74HC373 E ALE

0C

8 PBy 8 .,i,.
Port Bie—r—| 1 D7 { AD7
PBo to
Do ADo

Figure 12. Mode 0 Application Circuit
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The control word for this particular input/output configuration is 10010000 (90H). The PPl is initialized by the
following 8085 instructions:
MVI A, 90H
ouT O3H
The instruction sequence for reading data from Port A and writing it to Ports B and C is as follows:
IN OOH Port
ouT 01H Register
ouT 02H Register
The following instruction sequence reads data from Port A, outputs it to Port B, and sets Bit 0 of Port C.
IN OOH Port

ouT 01H Register

MVI A, 01H Control

ouT 03H Output
2. Mode 1

A typical application circuit for Mode 1 is shown in Figure 13.

—={PA a, ——Fromaddress bus A,
—PA Ay f———Fromaddressbus A,
et PA, CS p=——From address decoder
. —————{ PA3 RESET s——— RESET OUT
Datainput { — .|pa,
T ——{PAs WR D=— WR
— PAs RD D=— RD
—{PA7  LC82C55
Do b—
Data strobe —ipg, Dt e
—l_rSTBA Dz p—mr—
IBFA =—1PC D3 b—o
. ? 0s ——~ (Todatabus
INTRA PC3 Dg |
Dg |——
PBoto PB7 o7 I
i 8
cPU
RST7.5
To CPU interrupt pin

Figure 13. Mode 1 Application Circuit

The peripheral device can latch data into Port A using the input strobe signal BiBinput buffer full flag IBE is set
to High. If interrupt request generation has been enabled by setting thg fld@Ean interrupt request is generated on
INTR,. For polled operation, the CPU can check the value of thg 18§ by reading Port C of the LC82C55.
The following program examples demonstrate the use of the Mode 1 application circuit.
MVI A, BOH Control word 10110000. Port A set to input, Ports B and C set to output.

ouT 03H Output to control address
MVI A, 09H Set the INTE flag, 00001001.
ouT 03H Output to control address

El Enable processor interrupts.
HALT Wait for input data.

When data is strobed into Port A by the $T8gnal, the input data is latched into the Port A input buffer. The CPU
transfers control to the RST7.5 interrupt vector (003CH). A typical RST7.5 interrupt service routine is as follows:

ORG 003CH Location set to 003CH
003CH IN OOH Read Port A.

El Enable Interrupts.

RET Return
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3. Mode 2
A typical application circuit for Mode 2 is shown in Figure 14. This circuit demonstrates the use of a bi-directional
Mode 2 interface in a master/slave CPU system configuration.

(PPI control word addressis 03H) i
0316 !

- S—
3 JInput | Slave system data bus AD;
o/ S —=dCs [\ latch to
g »o [uipnd fe 0o
CPU a o lateh ! L074H0373
PU "Ele—ALE
(master) PCs 0¢
3 PC
ALE L.C74HC37 PCZ; r(; CPU (slave)

E 0%
PCq
8 J’ 7;7 Do PC3
to
Dy

PPI

3|

D

q RD
—— =0 WR

|

£
Bl

Master system

To CPU

1
I
1
1
L082055 |
I
]
interrupt pin |

Figure 14. Mode 2 Application Circuit

The LC82C55 is mapped into the I/O address space of the master CPU. The master CPU must initialize Group A to
Mode 2 operation.

The tri-state bi-direcitonal 1/0 pins of Port A are directly connected to the slave CPU data bus. Additional circuitry is
used to allow the slave CPU to read the LC82C55 IBiRput buffer full) and OBJ (output buffer full) signals as

Bits 1 and 0 of I/O address 01H. Port A of the LC82C55 is located at I/O address 00H. A read by the slave CPU from
this address activates the Agkhput signal, and data is transferred from Port A to the slave CPU. A write activates

the STB, input signal, causing data from the slave CPU to be loaded into the input latch of Port A.

Both reads from and writes to the LC82C55 by the slave CPU can generate an interrupt to the master CPU via the
LC82C55 INTR output signal. These interrupts are enabled or disabled by setting the appropriate INTE1 and INTE2
flags using the Port C bit set/reset commands.

Data transfer from master CPU to slave CPU

» The slave CPU writes a byte of data to Port A of the LC82C55 (I/O address 00K)isIBé&t to High.

» The master CPU writes a byte of data to Port A of the LC82C55. Thg 6iBRal goes Low.

* The slave CPU polls the ORFRlag (Bit 0 of /O address 01N). When ORFs read as active, the slave CPU reads
the data byte from Port A (I/O address 00H). @QB€turns to High.

» The master CPU polls the status of the QBRd IBF, flags by reading Port C of the LC82C55. It waits for a High
level on OBHR, indicating that the previous data byte has been read, before writing another byte. yfladBF
may also be checked at this time.

Data transfer from slave CPU to the master CPU

» The slave CPU writes a byte of data to Port A of the LC82C55 (I/O address 00K)isIBé&t to High.

» The master CPU checks the status of theyIB&g by reading Port C of the LC82C55. If High, the master CPU
reads a byte of data from Port A. IBFI5 reset to Low.

* The slave CPU polls the IBAlag (Bit 1 of I/O address 01H). A Low level indicates that the previous data byte has
been read by the master CPU, and another byte can then be written.

The above data transfers operations have not used the INTR signal to interrupt the main CPU. If INTR is used,

polling of the OB and IBF, flags by the master CPU is not necessary.

Note that there are separate latches for input and output data. A complete data transfer in one direction does not have

to be completed before a transfer in the opposite direction is initiated.

No.2721-14/16



LC82C55

Program examples for the master/slave CPU system.

(1) Master CPU program to transfer (2) Master CPU program to receive
data to the slave CPU. data from the slave CPU.
Program examplz Program example
|
| MOUT @ PUSH PSW MIN : IN 02H
0OBF : IN 02H ANI 20H
Status read ANI 8OH Status read Jz MIN
from Port C. INZ 0BF from Port C IN 00H
POP PSW RET
ouT 00H
RET
CALL CALL
Write data Read data
‘to Port A from Port A
RET RET
(3) Slave CPU program to transfer (4) Slave CPU program to receive
data to the master CPU. data from the master CPU.
Program example Program example
SOUT: PUSH  PSW ] .
IBF : IN 01H SiN : »'ANNI ((; : :
st;zi‘lzsa'fdlags j\NN; |23F2 : Read. Jz SIN
) : POP PSW status flags :;uET 00H
ouT 00H
RET
CALL CALL OBF ="H"
NO
YES
Write to port If{ead dat{i
(address 00H), (address 00H)
RET RET

4. PPl address decoding
Figures 15 and 16 give examples of address decoding for a system with multiple LC82C55s.
Figures 15 and 16 both perform the same function, since the 8-bit I/O address appears on both the upper and lower
halves of the 8085 address bus during an 1/0O operation. The example in Figure 15 de-multiplexes the lower half of
the address bus from the data bus, while the Figure 16 example uses the upper half of the address bus.

LC74H0373
A7 f—
As As |
CPU 4
cPUh As 8085 14
8085 718 A A
t
A; ™ A Address bus Az
’ Az An Address bus
Ay At
__ Aot Ag
E 0C A .
lo/M  ALE . Ll 10/M 1 1
A B CE E A B C E B
Y LC74HC138 S LC74HC138
LC82C55 port address | g, LC82C55 portaddress|e, o1 ¢ 7

01 67
signals (Pins Ay, A;) j TT'I signals (Pins Ay, A;) TT TT

Individual LC82C55 chip select * Individual LC82C55 chip select
signals (Pin CS) signals (Pin CS)
Figure 15. PPI Address Decoding (1) Figure 16. PPl Address Decoding (2)
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5. Initial state of PPI

The LC82C55 must be reset after power up, and the operating mode set. Figure 17 shows the power-up and initial-
ization waveforms when the ports are set to output mode.

5V
Power supply voltage Vpp __J ov

RESET signal | I

. Setto Mode 1 output
I

Port I/O pinsi Undefined » —————— Wl /

Floating
(input mode)

Figure 17. PPl Reset On Power-Up

the
The power-up reset pulse must be at leaps 38ng. Subsequent reset pulses must be at least 500ns long.

B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of September, 2001. Specifications and information herein are
subject to change without notice.
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