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DESCRIPTION
The R6520 Peripheral Interface Adapter (P iA ) is designed to 
solve a broad range of peripheral control problems in the 
implementation of microcomputer system s. Th is device allows 
a very effective trade-off between software and hardware by 
providing significant capability and flexibility in a low cost chip. 
When coupled with the power and speed of the R6500, R6500/* 
or R6SC00 family of m icroprocessors, the R6520 allows 
implementation of very complex system s at a minimum overall 
cost.

Control of peripheral devices is handled primarily through two 
8-brt bidirectional ports. Each of these lines can be programmed 
to act as either an input or an output. In addition, four peripheral 
control/interrupt input lines are provided. These lines can be 
used to interrupt the processor or to "handshake" data between 
the processor and a peripheral device.

FEATURES
• Two 8-bit directional I/O ports with individual data direction 

control
• Automatic "H andshake’* control of data transfers
• Two interrupts (one for each port) with program control
• Com m ercial and industrial temperature range versions
• 40-pin p lastic and ceram ic versions
• 5 volt ± 5%  supply requirem ents

i • Compatible with the R6500, R6500/* and R65C00 family of 
m icroprocessors

• 1 and 2 MHz versions

ORDERING INFORMATION

Part Number 
R6520 ____

I-Temperature Range (TL to T H): 
Blank = 0°C to + 7CfC 

E = — 40°C to + 85'C

— Package:
C = 40-Pin Ceramic DIF 
P = 40-Pin Plastic DIP

----Frequency Range:
No letter = 1 MHz 

A = 2 MHz

-
w

vs s C 1 40 □  CA1

PAo c 2 39 □  ca2
PA1 c 3 38 □  IRQA
PA2 C 4 37 □ IRQB
PA3 C 5 36 =JR S0

PA4 c 6 35 □  r s 1
PAS C 34 □ RES
PAg c B 33 =>D0

c 9 32 =»®1
PB0 C 10 31 =>°2
PB, c 11 30 =>°3
PB2 c 12 29
P83 c 13 28 3D5
PB4 C 14 27
PBS c 15 26 DD?
PB6 C 16 25 Z3t2

pb7 C 17 24 □ cs,
CB, c -8 23 =>“ 2
C82 c 19 22 □ cs0

vc c t- 20 21 □ R/W

Fig ure  t .  R6520 P in  Configuration
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R6520 Peripheral interface Adapter (PIA)

FUNCTIONAL DESCRIPTION
The R6520 PIA is organized into two independent sections 
referred to as the A Side and the B Side Each section consists 
of a Control Register (CRA . C R B ). Data Direction Registe' 
(DORA, DDRB). Output Register (ORA. O BR), Interrupt Status 
Control (ISCA . ISC B ), and the buffers necessary to dhve the

Peripheral Interface buses. Data Bus Buffers (D BB) interface 
data from the two sections to the data bus, while the Data Input 
Register (D IR) interfaces data from the DB3 to the PIA re g iste ^ ^  
Chip Select and R  W  control circuitry interface to the process® ^ 
bus control lines. Figure 2 is a block diagram of the R6520 PIA .
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DATA INPUT REGISTER (DIR)
When the microprocessor writes data into the PIA. the data 
which appears on the data bus dunng the 82 clock pulse is 
Jatched into the Data Input Register (D IR ). The data is then 
transferred into one of six internal registers of the PIA after the 
trailing edge of the 02 co ck . This assures that the data on the 
oeripheral output lines will make smooth transitions from high 
to low (or from low to high) and the voltage will remain stable 
except when it is going to the opposite polarity.

CONTROL REGISTERS (CRA and CRB)

Table 1 illustrates the bit designation and functions in the two 
control registers The control registers allow the microprocessor 
to control the operation of the Interrupt Control inputs (CA1, 
CA2. CB1. C B 2). and Peripheral Control outputs (CA2. CB2). 
Bit 2 in each register controls the addressing of the Data Direc
tion Registers (DDRA. DDRB) and the Output Registers (ORA. 
O RB) In addition, two bits (bit 6 and 7) m each control register 
indicate the status of the Interrupt Input lines (CA1, CA2, CB1. 
CB2). These Interrupt Status bits (IRQA1, IRQA2 or IRQB1. 
IRQB2) are normally interrogated by the microprocessor dunng 
the IRQ Interrupt service routine to determine the source of the 
interrupt.

Bit 2 (DDRA, DDRB) in each Control Register (CRA  and CRB) 
controls access to the Data Direction Register or the Peripheral 
Interface. If bit 2 is a “ 1 .”  a Peripheral Output Register (ORA. 
O RB) is selected , and if bit 2 is a "0 ."  a Data Direction Register 
(DDRA. DDRB) is selected. The Data Direction Register Access 
Control bit, together with the Register Select lines (RSO, RS1) 
selects the various internal registers as shown in Table 2.

In order to write data into DDRA, ORA, DDRB, or ORB registers, 
bit 2 in the proper Control Register must first be set. The desired 
register may then be accessed with the address determined by 
the address interconnect technique used

DATA DIRECTION REGISTERS (DDRA, DDRB)

The Data Direction Registers (DDRA. DDRB) allow trie pro
cessor to program each line in the S-b*t Peripheral I/O port to 
be either an input or an output. Each bit in DDRA controls the 
corresponding line in the Peripheral A port and each bit in DDRB 
controls the corresponding line in the Penpheral B port. Writing 
a O ' in a bit position in the Data Direction Register causes the 
corresponding Peripheral I/O line to act as an input; a “ 1" 
causes it to act as an output

PERIPHERAL OUTPUT REG ISTERS (ORA, ORB)

The Peripheral Output Registers (O R A  O RB) store the output 
data from the Data Bus Buffers (D BB) which appears on the 
Peripheral I/O port. If a line on the Peripheral A Port is pro
grammed as an output by the DDRA. wnting a 0 into the cor
responding bit m the ORA causes that line to go low (< 0 .4  V ); 
writing a 1 causes the line to go high The lines of the Peripheral 
B port are controlled by O RB in the sam e manner

INTERRUPT STATUS CONTROL (ISCA, ISCB)

The four interrupt peripheral control lines (CA1, CA2. C B 1 . CB2) 
are controlled by the Interrupt Status Control logic (A , B ). Th is 
logic interprets the contents of the corresponding Control Reg
ister and detects active transitions on the interrupt inputs.

PERIPHERAL I/O PORTS (PA0-PA7, PB0-PB7)

The Peripheral A and Peripheral B I/O ports allow the micro
processor to interface to the input lines on a peripheral device 
by writing data nto the Peripheral Output Register. They also 
allow the processor to interface with the peripheral device output 
Imes by reading the data on the Peripheral Port input Imes 
directly onto the data bus and into the internal registers of the 
processor.

Each  of the Peripheral I/O lines can be programmed to act as 
an input or an output. Th is is accomplished by setting a 1 in the 
corresoonding bit in the Data D irecton Register for those lines 
which are to act as outputs. A 0 in a bit of the Data Direction 
Register causes the corresponding Peripheral 1 0  lines to act 
as an input.

The buffers which drive the Peripheral A I/O lines contain "pas
sive" pull-up devices. These pull-up devices are resistive in 
nature and therefore allow the output voltage to go to VCC for 
a logic 1. The sw itches can sink 1.6 mA, making thesse buffers 
capable of driving one standard T T L  load.

In the input mode, the pull-up devices are still connected to the 
I/O pin and still supply current to this pin. For this reason, these 
lines also represent one standard T T L  load in the input mode.

The Peripheral B I/O port duplicates many of the functons of 
the Peripheral A port. The process of programming these lines 
to act as an input or an output is sim ilar to the Peripheral A port, 
as is the effect of reading or writing this port. However, there 
are several characteristics of the buffers drivtng these lines 
which affect their use in peripheral interfacing.

Tab le 1. Control R eg isters B it D esignations

7 6 5 4 3 2 1 0

IRQA1 IRQA2 CA2 Control
DORA/ORA

Select
CA1 Control j

7 6 5 4 3 2 1 0

IRQB1 IRQB2 C82 Control
DDRB/OR6

Select
CB1 Control

CRA

CRB
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R6520 Peripheral Interface Adapter (PIA)

The Peripheral B 1/0 port buffers are push-pull devices i.e .. the 
pull-up devices are switched O FF in the 0 state and ON for a 
logic 1. S ince these pull-ups are active devices, the logic 1 
voltage will not go higher than + 2.4V .

Another difference between the PA0-PA7 lines and the PBO 
through PB7 lines is that they have three-state capability which 
allows them to enter a high impedance state when programmed 
to be used as input lines. In addition, data on these lines will 
be read properly, when programmed as output lines, even if the 
data signals fa ll below 2 .0  volts for a "h igh" state or are above 
0 .8  volts for a "lo w " state. When programmed as output, each 
line can drive at least one T T L  load and may also be used as 
a source of up to 1 m illiampere at 1.5 volts to directly drive the 
base of a transistor sw itch, such as a Darlington pair.

DATA BUS BUFFER (DBB)

The Data Bus Buffer is an 8-bit bidirectional buffer used for data 
exchange, on the D0-D7 Data Bus. between the m icroproces
sor and the P IA . Th is buffer is tri-stateable and is capable of 
driving a two T T L  load (when operating in an output mode) and 
represents a one T T L  load to the m icroprocessor (when 
operating in an input mode).

INTERFACE SIGNALS
The PIA  interfaces to the R6500. R6500/* or the R65C00 micro
processor fam ily with a reset line, a 0 clock line, a  read/write 
line, two interrupt,request lines, two register select lines, three 
chip select lines, and an 8-bit bidirectional data bus.

The PIA  interfaces to the peripheral device with four interrupt/ 
control lines and two 8-bit bidirectional data ports.

Figure 1 (on the front page) shows the pin assignm ents for these 
interface signals and Figure 3 shows the interface relationship 
of these signals to the CPU  and the peripheral devices.

CHIP SELECT (CSO, CS1, CS2)

The PIA is selected when CSO and CS1 are high and C S2  is 
low. These three chip select lines are normally connected to the 
processor address lines either directly or through extern 
decoder circu its. When the PIA  is  selected , data w ill be tran s^ ^  
ferred between the data lines and PIA registers, and/or peripheral 
interface lines as determined by the R/W , RSO. and RS1 lines 
and the contents of Control Registers A and B .

R ESET  SIGNAL (RES)

The Reset (R E S ) input in itia lizes the R6520 PIA . A low signal 
on the R E S  input causes all internal registers to be cleared.

CLOCK SIGNAL (02)

The Phase 2 Clock Signal (02) is  the system  clock that triggers 
all data transfers between the C PU  and the P IA . 02 is gener
ated by the CPU  and is  therefore the synchronizing signal 
between the CPU  and the PIA .

READ/WRITE SIGNAL (R/W)

Read/W rite (R/W ) controls the direction of data transfers 
between the PIA and the data lines associated with the CPU  
and the peripheral devices. A  high on the R/W line perm its the 
peripheral device to transfer data to the CPU  from the PIA . A 
low on the R/W line allow s data to be transferred from the CPU  
to the peripheral devices from the PIA .

REGISTER S ELEC T  (RSO, RS1)

The two Register Select lines (RSO , R S1 ), in conjunction with 
the Control Registers (C R A , C R B ) Data Direction Register 
access bits (bit 2), select the various R6520 registers to be 
accessed by the CPU . RSO and RS1 are normally connected 
to the microprocessor (CPU ) address output lines. Through con
trol of these lines, the CPU  can write directly into the Control

\  PA0-PA7

R6500.
R6500-

OR
R65C00

MICROPROCESSOR
FAMILY

PERIPHERAL
DEVICE

A

PERIPHERAL
OEVICE

B
PB0-PB7

Figure 3. Interface Signals Relationship
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Registers (CRA , C R B ), the Data Direction Registers (DDRA, 
D D RB). and the Peripheral Output Registers (ORA, O RB). In 
addition, the processor may directly read the contents of the 
Control Registers and the Data Direction Registers. Table 2 
shows the internal register address decoding.

Tab le 2 . Internal Reg ister A ddressing

Register
Address

(Hex)

Register 
Select Lines

Data Direction 
Control Register Operation

RS1 RSO
CRA

(Bit 2)
CRB

(Bit 2) R/W=H R/W=L

0 L L 1 — Read PIBA Write ORA
0 L L 0 — Read DDRA Write DDRA
1 L H — — Read CRA Write CRA
2 H L — 1 Read PIBB Write ORB
2 H L — 0 Read DDRB Write DDRB
3 H H — — Read CRB Write CRB

INTERRUPT REQUEST LINES (IRQA, IRQB)

The active low Interrupt Request lines (IRQ A and IRQ B) act to 
interrupt the microprocessor either directly or through external 
interrupt priority circuitry. These lines are open drain and are 
capadie of sinking 1.6 milliamps from an external source. Th is 
permits all interrupt request lines to be tied together in a wired- 
O R configuration. The A and B in the titles of these lines cor
respond to the peripheral port A and the peripheral port B so 
that each interrupt request line services one peripheral data 
port.

Each Interrupt Request line has two interrupt flag bits which can 
cause the Interrupt Request line to go low. These flags are bits 
6 and 7 in the two Control Registers (C RA . C R B ). These flags 
act as the link between the peripheral interrupt signals and the 
microprocessor interrupt inputs. Each flag has a corresponding 
interrupt disable bit which allows the processor to enable or dis
able the interrupt from each of the four interrupt inputs (C A i, 
CA2. C B1. CB2). The four interrupt flags are set (enabled) by 
active transitions of the signal on the interrupt input (CA1, CA2, 
CB1, CB2).

CR A  bit 7 (IRQA1) is always set by an active transition of the 
CA1 interrupt input signal. However, IRQA can be disabled by 
setting brt 0 in CR A  to a 0. Likewise. CRA  bit 6 (IRQA2) can be 
set by an active transition of the CA2 interrupt input signal and 
IRQA can be disabled by setting brt 3 in CR A  to a 0.

Both bit 6 and bit 7 in CRA  are reset by a "Read Peripheral 
Output Register A operation. This is defined as an operation 
in which the read write, proper data direction register and reg
ister select signals are provided to allow the processor to read 
the Peripheral A I/O port. A summary of IRQA control is shown 
in Table 3.

Control of IRQ B is performed in exactly the same manner as 
that described above for IRQA. Bu 7 in C R B  (IR Q B t) is set by 
an active transition on CB1 and IRQ B from this flag is controlled

transition on C B 2 . and IRQ B from this flag is controlled by C R B  
bit 3

Also, both bit 6 and bit 7 of C R B  are reset by a Read Peripheral 
B Output Register' operation A summary of IRQ B control is 
shown in Table 3.

Tab le 3. IRQ A and IRQ B Control Sum m ary

Control Register Bits Action

CRA-7=t and CRA-0 = t IRQA goes low (Active)

CRA-6=1 and CRA-3=1 IRQA goes low (Active)

CRS-7=1 and CRB-0=1 IRQB goes low (Active)

CRB-6=1 and CRB-3=1 IRQB goes low (Active)

Note.

The flags act as the link Detween the peripheral interrupt signals 
and the processor interrupt inputs. The interrupt disable bits allow 
the processor to control the interrupt function.

INTERRUPT INPUT/PERIPHERAL CONTROL LINES  
(CA1, CA2, CB1, CB2)

The tour interrupt input, penpheral control lines provide a number 
of special peripheral control functions. These lines greatly 
enhance the power of the two general purpose interface ports 
(PA0-PA7, PB0-PB7). Figure 4 sum m arizes the operation of 
these control lines.

CA1 is an interrupt input only. An active transition of the Signal 
on this input will set bit 7 of the Control Register A  to a logic t . j 
The active transition can be programmed by setting a " 0 " in brt 
1 of the CRA  if the interrupt flag (bit 7 of CRA ) is to be set on 
a negative transition of the CA1 signal or a "1" if it is to be set 
on a positive transition.

Note:

A negative transition is defined as a transition from a high 
to a  low, and a positive transition is defined as a transition 
from a low to a high voltage.

"

CA2 can act as a totally independent interrupt or as a peripheral 
control output. As an input (C RA . bit 5 = 0) it acts to set the 
interrupt flag, bit 6 of CRA , to a logic 1 on the active transition 
selected by bit 4 of CRA .

These control register bits and interrupt inputs serve the same 
basic function as that described above for CA1. The input signal 
sets the interrupt flag which serves as the link between the 
peripheral device and the processor interrupt structure. The 
interrupt disable bit allows the processor to exercise control over j 
the system interrupt.

In the output mode (C RA . bit 5 = 1), CA2 can operate inde
pendently to generate a simple pulse each time the micropro
cessor reads the data on the Penpheral A I'O port. Th is mode 
is selected by setting CRA . bit 4 to a 0 and CRA , bit 3 to a 1. 
Th is pulse output can be used to control the counters, shift reg
isters, etc., which make sequential data available on the Periph
eral input lines.
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CONTROL REGISTER A (CRA) 
CA2 INPUT MODE (BIT 5 = 0) ________________________________

7 6 5 4 3 2 1 • m
IRQA1
FLAG

IRQA2
FLAG

CA2 INPUT 
MODE SELEC T

(=0)

IRQA2
PO SITIVE

TRANSITION

IRQA 
EN ABLE 

FOR IRQA2

DDRA/ORA
S ELEC T

IRQA1
POSITIVE

t r a n s it io n

IRQA 
EN ABLE 

FO R IRQA1

IRQA IRQA2 
CONTROL

1RSAIRQA1
c o n t r o l

CA2 OUTPUl MODE (BIT 5 = 1)
7 6 5 4 3 2 1 0

IRQA1
FLAG

0 CA2 OUTPUT 
MODE SELEC T 

( = 1)

CA2
OUTPUT

CONTROL

CA2
R ESTO R E
CONTROL

DDRA/ORA
S ELEC T

IRQA1
POsrnvE

TRANSITION

Ir 3 a
EN ABLE 

FOR IRQA1

CA2
CONTROL

IRQAIRQA1
CONTROL

CA2 INPUT OR OUTPUT MODE (BIT S = 0 or 1)
Bit 7 

1

0

IRQA1 FLAG
A transition has occurred on C A i that satisfies the bit 1 IRQA1 transition polarity criteria. This bit is cleared by a read of Output Register 
A or by R ES
No transition has occurred on C A i that satisfies the bit 1 IRQA1 transition polarity criteria.

Bit 2
1
0

OUTPUT REGISTER A SELECT
Select Output Register A.
Select Data Direction Register A.

B it 1
1
0

IRQA1 POSmVE TRANSITION
Set IRQA1 Flag (brt 7) on a positive (low-to-high) transition o* CA1 
Set IRQA1 Flag (bit 7) on a negative (high-to-tow) transition of C A I. •

Bit 0
1
0

IRQA ENABLE FOR IRQA1
Enable assertion of IRQA when IRQA1 Flag (bit 7) is set. 
Disable assertion of IRQA when IRQA1 Flag (bit 7) is set.

CA2 INPUT MODE (BIT 5 =0 ) CA2 OUTPUT MODE (BIT 5 = 1)

Bit6
1

Bit 5
0

B it 4
1

IRQA2 FLAG
A transition nas occurred on CA2 that satisfies the bit 4 
IRQA2 transition polarity criteria. This flag is cleared by 
a read of Output Register A or by R ES  
No transition has occurred on CA2 that satisfies the bit 
4 IRQA2 transition polarity criteria.

CA2 MODE SELECT
Select CA2 input Mode.

IRQA2 POSm VE TRANSITION
Set IRQA2 Fiag (bit 6) on a positive (low-to-high) 
transition of CA2.
Set IROA2 Rag (bit 6} on a negative (high-to-low) 
transition of CA2.

Bit 3 IRQA ENABLE FOR IRQA2
1 'Enable assertion of IRQA when IRQA2 Flag (bit 6) is

set ______
0 Disable assertion of IRQA when IRQA2 Flag (bit 6) is 

set

Bit 6 NOT USED
0 Always zero.

Bit 5 CA2 MODE SELECT
1 Select CA2 Output Mode.

Bit 4 CA2 OUTPUT CONTROL
1 CA2 goes low when a zero is written into CRA bit 3.

CA2 goes high when a one is written into CRA bit 3.
0 CA2 goes low on the first negative (high-to-tow) 92 

clock transition following a read of Output Register A. 
CA2 returns high as specified by bit 3.

Bit 3 CA2 READ STROBE RESTORE CONTROL (4 = 0)
1 CA2 returns high on the next 82 clock negative 

transition following a read of Output Register A.
0 CA2 returns high on the next active CA1 transition 

following a read of Output Register A as specified By 
bit 1.

Figure 4. Control Line Operations Summary (1 of 2)
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CONTROL REGISTER B (CRB) 
CB2 INPUT MODE (BIT 5=0)

7 6 5 4 3 2 1 0

IRQ Bl IRQB2 CB2 INPUT IRQB2 iROB DDRB/ORB IRQB1 IRQB
f l a g F la g MODE SELEC T POSITIVE ENABLE SELEC T PO SITIVE ENABLE

(=0) TRANSITION FOR IRQB2 TRANSITION FOR IRQ Bl

IRO B IRQB2 IROBIRQB1
CONTROL CONTROL

CB2 OUTPUT MODE (BfT 5 = 1)
7 6 5 4 3 2 1 0

IRQB1 0 CB2 OUTPUT CB2 CB2 DDRB/ORB IRQ Bl IRQB
FLAG MODE SELEC T OUTPUT RESTO RE SELEC T PO SITIVE ENABLE

(-1 ) CONTROL CONTROL TRANSITION FOR IRQ Bl

CB2 IRQBIRQB1
CONTROL CONTROL

CB2 INPUT OR OUTPUT MODE (BIT 5 = 0 or 1)

CB2 INPUT MODE (BIT 5=0)  CB2 OUTPUT MODE (BIT 5 = 1)
Brt 6 NOT USED

0 Always zero

Bit 5 CB2 MODE SELECT
1 Select CB2 Output Mode

Bit 4 CB2 OUTPUT CONTROL
1 C82 goes low when a zero is written into CRB brt 3.

C82 goes high when a one is written into CRB bit 3.
0 CB2 goes low on the first negative (htgrvto-tow, $2

clock transition following a write to Output Register B. 
CB2 returns htgh as specified Oy brt 3

Bit 3 CB2 WRITE STROBE RESTORE CONTROL 
(BfT 4 = 0)

1 CB2 returns high on the next 02 clock negative
transition following a wnte to Output Register B.

0 CB2 returns high on the next active CB1 transition
following a wnte to Output Register B as specified Dy 
brt 1.

Bit 6 IRQB2 FLAG
1 A transition has occurred on CB2 that satisfies the bit 4 

IRQB2 transition polarity criteria This flag is cleared by 
a read of Output Register 8 or by RES.

0 No transition has occurred on CB2 that satisfies the at 
4 IRQB2 transition polarity cntena

Bit 5 CB2 MODE SELECT
0 Select CB2 input Mode

Bit 4 IRQB2 POSITIVE TRANSITION
1 Set IRQB2 Flag (bit 6) on a positive (low-to-high) 

transition of CB2
0 Set IRQB2 Flag (bit 6) on a negative (rtigh-to-low) 

transition of CB2

Bit 3 IRQB ENABLE FOR IRQB2
1 Enable assertion of IRQB when IRQB2 Flag (bit 6) is 

set
0 Disable assertion of IRQB when IRQB2 Flag (bit 6) is 

set

Bit 7 IRQB1 FLAG
1 A transition has occurred on CB1 that satisfies the bit 1 IRQ Bl transition polarity cntena. This bit is cleared by a read of Output Register 

B or by R ES
0 No transition has occurred on C B l that satisfies the tut 1 IRQB1 transition polarity criteria

Bit 2 OUTPUT REGISTER B SELECT
1 Select Output Register B.
0 Select Data Direction Register B

Bit 1 IRQB1 POSITIVE TRANSTTION
1 Set IRQB1 Flag (bit 7) on a positive (low-to-high) transition of CB1
0 Set IRQB1 Flag (bit 7) on a negative (high-to-iow) transition of CB1.

Bit 0 IROB ENABLE FOR IRQBl
1 Enable assertion of IRQB when IRQB1 Flag (bit 7) is se t
0 Disable assertion of IRQB when IRQ Bl Flag (bit 7) is set.

Figure 4. Control Line Operations Summary (2 of 2)



R6520 Peripheral Interface Adapter (PIA)

A second output mode allows CA2 to be used in conjunction 
witn CA1 to "handshake" between the processor and the 
peripheral device On the A side this technique allows positive 
control of data transfers from the peripheral device into the 
microprocessor. The C A I input signals the processor that data 
is available by interrupting the processor. The processor reads 
the data and sets CA2 low This signals the penpheral device 
that it can make new data available

The final output mode can be selected by setting bit 4 of CRA 
to a 1. In this mode. CA2 is a simple peripheral control output 
which can be set high or low by setting bit 3 or CRA to a 1 or 
a 0 respectively

CB1 operates as an interrupt input only in the same manner as 
CA1. Bit 7 of C R B  is set by the active transition selected by bit 
0 of C R B  Likew ise, the CB2 input mode operates exactly the 
same as the CA2 input modes. The CB2 output modes. C RB 
bit 5 « 1. differ somewhat from those of CA2 The pulse output 
occurs when the processor writes data into the Penpheral B Out
put Register Also, the ‘handshaking’' operates on data transfers 
from the processor into the peripheral device.

READING THE PERIPHERAL A I/O PORT

Performing a Read operation with RS1 = 0. RSO » 0 and the 
Data Direction Register Access Control bit (CRA-2) ■= 1. directly

transfers the data on the Penpheral A I/O lines to the data bus 
In this situation, the data bus will contain both the input and out
put data. The processor must be programmed to recognize and 
interpret only those bits which are important to the particu l^  
peripheral operation being performed

Since the processor always reads the Penpheral A I/O port pms 
instead of the actual Penpheral Output Register (O RA), it is 
possible for the data read by the processor to differ from the 
contents of the PenpheraJ Output Register for an output line 
This is true when the I/O pin is not allowed to go to a full 
+ 2 4V DC when the Peripheral Output register contains a 
logic 1. In this case, the processor will read a 0 from the 
Peripheral A pin. even though the corresponding bit in the 
Peripheral Output register is a 1.

READING THE PERIPHERAL B I/O PORT
Reading the Peripheral B I/O port yields a combination of input 
and output data in a manner sim ilar to the Peripheral A port. 
However, data is read directly from the Penpheral B Output 
Register (O RB) for those lines programmed to act as outputs 
It is therefore possible to load down the Penpheral B Output lines 
without causing incorrect data to be transferred back to the 
processor on a Read operation.

•2

RSO. RSI, 
CSO. CS1. CS2

PA0-PA7
PB0-PB7

D 0-D 7 
DATA OUT

CA2
(PULSE OUT)

CA1

CA2
(HAND SHAKE)

Figure 5. Read Timing Waveforms
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R6520 Peripheral Interface Adapter (PIA)

•tCYC*

'‘ l r -

RSO, RSV, 
CSO. CS1, CS2

R/W

DO-07 
DATA IN

PAO-PA7
PB0-PB7

CB2
(PULSE OUT)

C81

C82
(HAND SHAKE)

Figure 6 . W rite Tim ing W aveform s
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R6520 Peripheral Interface Adapter (PIA)

BUS TIMING CHARACTERISTICS
..

Param eter Symbol

1 MHz 2 MHz r ...............  |
Min. Max. Min. Max. Unit

02 Cycle ’cvc 1.0 — 0.5 — ms |

12 Pulse Width tc 0.47 5 0.24 5 MS
02 Rise and Fall Time trc. 'lc — 25 - 15 ns

READ TIMING

Address Set-Up Time 'acs 180 — 90 — ns

Address Hold Time tCAB 0 — 0 — ns

Peripheral Data Set-Up Time 'pcr 300 — 150 — ns

Data Bus Delay Time •aw — 395 — 190 ns

Data Bus Hold Time L ir 10 — 10 ns

WRITE TIMING

Address Set-Up Time <ACV¥ 180 — 90 — ns

Address Hold Time •caw 0 — 0 — ns

R/W Set-Up Time lwcw 130 — 65 — ns
R/W Hold Time k xw 50 — 25 — ns

Data Bus Set-Up Time *DCW 300 — 150 — ns

Data Bus Hold Time *HW 10 -- 10 ns

PERIPHERAL INTERFACE TIMING

Peripheral Data Set-Up !pcb 300 — 150 _ ns
Peripheral Data Delay Time •cow — 1.0 — 0.5 ms

Peripheral Data Delay Time to 
CMOS Level

•cmcs 2.0 1.0 Ms

02 Low to CA2 Low Delay *CA2 — 1.0 — 0.5 ŝ
02 Low to CA2 High Delay 'RSI — 1.0 — 0.5 MS
CA1 Active to CA2 High Delay *RS2 — 2.0 — 1.0 MS i02 High to CB2 Low Delay *C82 — 1.0 — 0.5 MS
Peripheral Data Valid to CB2 Low Delay *DC 0 1.5 0 0.75 MS

02 High to C82 High Delay 'asi — 1.0 — 0.5 MS
CB1 Active to CB2 High Delay *ns2 — 2.0 — 1.0 MS
C A I. CA2. CB1 and CB2 

Input R ise and Fall Time
w. «< 1.0 1.0 MS

10



nooiu reripnerai interface Aaapter (HIA)

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Value Unit

Supply Voltage vcc -  0.3 to + 7.0 Vdc

| Input Voltage v « -  0.3 to + Vcc vac
Operating Temperature Range 

Commercial 
Industrial

T* \  t h 
0 to +70 

-  4C to +85

°c

Storage Temperature t s t g -55  to +150 °c

•N O TE: Stresses above those listed may cause permanent 
damage to the device. Th is is a  stress rating only and functiona! 
operation of the device at these or any other conditions above 
those indicated in the other sections of this document is not 
implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability

OPERATING CONDITIONS

Parameter Symbol Value
Supply Voltage Vcc 5V ±5%
Temperature Range 

Commercial 
Industrial

Ta
0°C to 70°C 

-  40°C to ♦ 85aC

DC CHARACTERISTICS
(V cc “  5.0V  ± 5% . V ss = 0. TA « T l to T H, unless otherwise noted)

Parameter Symbol Min. Typ* Max. Unit’ Teat Conditions
Input High Voltage '  v * + 2.0 — v cc V
Input Low Voltage -0 .3 — + 0.8 V
Input Leakage Current 

R/W. R ES . RSO. RS1. CSO. CS1. CS2. 
C A i. C 81 . 92

1* ±1 ±2.5 V *  -  0V to 5.0V
Vcc -  ov

Input Leakage Current for Three-State Off 
00 -07 , PB0-PB7. CB2

*TSl — 12 ±10 *A V *  .  0 4V to 2.4V 
Vcc -  5.25V

Input High Current 
PA0-PA7. CA2

-100 -250 — *A V|h -  2.4V

Input Low Current 
PA0-PA7. CA2

I.L — -1 -1 .6 mA V ,. -  0.4V

Output High Voltage 
All outputs
PB0-PB7. CB2 (Darlington Drive)

VOH
2 4 
1.5

— — V
V

Vcc “  4 75v 
lLOAO •  “  lOOttA 
Iujac “  -1 .0  mA

Output Low Voltage Vol — — + 0.4 V Vcc -  4 75V 
IlOac *  1-6 mA

Output High Current (Sourcing) 
Logic
PBO-PB7, CB2 (Darlington Drive)

•oh -100
-1 .0

-1000
-2 .5 -1 0 mA

Voh -  2.4V 
V o , -  1.5V

j Output Low Current (Sinking) *OL 1.6 — — mA v ot -  0.4V
Output Leakage Current (Off State) 

IRQA. IRQB
k*- — 1 ±10 *A Voh -  2.4V 

Vcc -  5.25V
Power Dissipation PD 200 500 mW
Input Capacitance 

D0-07, PA0-PA7, PBO-PB7, CA2. CB2 
R/W, R ES . RSO. RS1, CSO. CS1. CS2 
C A I. CB1. 92

Cm

—
— 10

7.0
20

pF v cc -  5.0V
v *  -  ov
f -  1 MHz 
T* = 25“C

Output Capacitance Cqut — — 10 pF
Notea:
1. Ail units are direct current (dc) except tor capacitance 
2 Negative sign indicates outward current flow, positive indicates inward flow 
3. Typical values are shown for V ^  -  5.0V and TA » 25®C.
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R6520 Peripheral Interface Adapter (PIA)

PACKAGE DIMENSIONS

40-PIN CERAMIC DIP

40-PIN PLASTIC DIP

 ̂ri r>. ~ ~ ~ ~ ~ r-. * * * * * * *

—hG  r-— —— f— F »ju - 0

DIM
MILLIMETERS •<CM€S

MIN MAX MIN MAX
A 50 29 51 31 i 98C 2 020
a i4 86 1562 C 585 0615
c 2 54 4 19 0 IX 0 165
0 C 38 0 53 CdS 0 02*
F C 76 1 40 0Q3C 0 055
G 2 54 a s c 0 1 0 0  BSC
H C 76 1 78 0  330 0 070
J 02C 0 3 3 0 006 00 1 3
K 2 5 ^ 4 19 0 100 0  165
L 14 60 15 37 0 575 0 605
y 0 10 0 10
N 0 5 i 1 52 0 02GI 0 06 0

DIM
MILLIMETERS M CHES

MIN M AX MIN MAX
A 51 28 52 32 2 04C 2 06C
& 13 72 14 22 0 540 0 5 6 0
C 3 55 50 8 0 140 0 200
D 0 3 6 0 51 0  014 0 020
P 1 02 i  52 0 040 0 06C
G 2 54 BSC 0  100 BSC
M 1 65 2  16 C 065 0  085
J 0 2 0 0 3 0 0 008 0012
K 3 3 0 4 32 0.130 0 1 7 0
L 15 24 BSC 0 600 B SC
M 7 10 7 10
N 051 1 02 C 020 0 04 0

Information furnished by Rockwell Intemationai Corporation is beteved to be accurate and retiabie. However, no responstbUrty ts assumed by Rockwell 
International for its use. nor any ntmgement of pateras or other ngnts of ford parties which may result from ts  use. No license ts granted by vrrpHcatxxi or 
othennse under any patent ngnis of RockweB International other than lor a rcu ty  embodied in Rockwell produds Rockwell International reserves the right to 
change crcutry at any tsme without notice. Ttus document suD/ect to change wshout notice

DIGITAL COMMUNICATIONS DIVISION 
REGIONAL SALES OFFICES

Haadquartars
Dignal Comnvmcaaons Ovtsion

4311 jamboraa Read 
P.O. Be* C
NM pon 9aach. CA 926S8-89C2 
Tal (714)633-4600 
Fa* (714J 833-4076 
Fa* <714)833-4391

USA -  Soul hwas*
0*g#al Ccmrnumcssons Owsior 
Aodiwert lntama#onai 
500C Buch Straat 
Suae 400
NMCOfl Bh c A. CA 9266C 
Ta* (714) 833-4655
Fa* (714) 833-68S6

USA -  Soutnaas?
D ^ta i Comnxmtcaeons Q»v»s»or

On* Cop«av Parkway 
Surta 21C
Momaviila. NC 27560 
Tal (918) 467-7703 
Fa* (918) 467-6096

USA -  South Cant ra*
O a’.ai Cemmurncaaonj Ows<on 
Rockwatt Irttamaoonal 
2001 N Co4ns give 
&*ta 103
ftcnardscn. TX 75080 
Tal (2i4)9ft*-402C 
Fa* (214) 994-4028

U S A -N orth  Cant rat 
D*gtai Ccmrru^casons Ovts*o»- 
Rockwall (Marnaftora.
3158 South Pfcvar Road 
Scata 204
DasPtamas IL 60018 
Tal (7C8J 297-8875 
Fa* (708} 297-323C

USA -  Mkt Atlantic
Ogoai Comn*jnica«ons Owson
Roo i il imamaoenai
5001-8 Graaniraa
EiacubvaCampus
Routa 73
Marton NJ06C53 
Tat <609)596-0090 
Fa* (6091 596-568 *

USA -  Northaast 
(and Canada East)
Ogrtal Commumcasons E>v*s*or. 
Roekwafl Intarnaocnat 
239LrtDaeon Read
S u a  ie
Wasftoid MA 91886 
Tal (508) 692-766C 
Fa* (508)692-8185

USA-Northeast
(and Canada Wa*t;
Ogrta* Ccmm»jmeaner s Ov«.or> 
Rodiwait intamaaona:
360C Prunandga Avanua 
SutaiOC
Santa O v a  CA 95051 
Tal (408) 249-9696 
Fa* (408)24^6518

0»?tai Commumcaisons Owsion
Rooiwad innrnaoonai
3 Thomas Hdt Onve
P O Bo* 165
>»rtn fiyda NSW 2113
Ausiraka
Tat (61-21805-5555 
Fa* (61-2)805-5595

Franca
D^ta) Comn^incaeens Owaion 
Hock wait imamabonat 
Tour GAN, 1&Piaca da t ins
Cad«* 13
92082 Pans La Da«anaa 2 
Franc*
Ta* (33-1)49-06-39-80 
Fa* (33-1)49-06-39-90

Gannany
>!>grtai C cflO T uncaons Dwaaicn 
Rocfcwall iniamanonal GmbH 
PautGartsarat-Aitaa 50 a 
8000 Muncnan 60 
Gannany
Tal (49-891 829-1320 
Fa* (« 4 9 )  834-2? 3*

Hong Kong
Digital Cofntnincaona Di*s»on 
Rockwall Iraamabonai 
13W» Ftocr
Sottas 6-10. Hatoour Camim 
25 Harfcou* Read 
Wancha. Hang Kong 
Tat (852)827-0181 
Fa* (852) 827-6488

Italy
D'^tal Cc'THTVirocoDons Ovtston 
Rocftwatf Intamational Copomeor 
Via Tortona. 33 
20144 Milano
Italy
Tal (39-2)47790-226 
Fa* (36-2J 4120-642

Digital Conwnuncaaons Q*w*on 
Podwefl tntamaaonat Japan C o , ua 
Soge Kanzamon Building 8F 
t-7 *cmmacN Chiyoda-kn
TcAyo. 102
Tal (81-3)3265-8808 
Fa* (81-3)32630639

Rm 608Laama Budding
146-1 Sooaong-Oong
CltatgaOi
Saoui
Koxaa
Tal (82-2J 736-9121 
Fax (82-2)736-9124

Taiwan

Rockwall tmamasonai 
Room 28C8
intamaaonai Trada Bukfcrg 
333 Kaafcng Road. Sacsor i 
T a p *  Taman 10548 
R O C
Ta* (886-2) 720-C2S2 
Fa* (886-2) 757-6760

UnMad Kingdom
O grM t C o m m u n K a a o n s  O iwscy" 
Rockwall IrAamaacnai Lid 
Cantrat Housa 
3  Lampion Road 
Hounslow lbfcdd*asa« TW3 1HY 
£f>glanc
Tas (44-81)577-1034 
Fa* (44-81)570-0756

e  Rocxweil Intomabonaf Corocratity. 199’ Pnntoe >n U.S.A 
9*102.10069-


