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DESCRIPTION

The R6522 Versatile Interface Adapter (VIA) is a very fiexible
1/O control device. In addition, this device contains a pair of very
powerlul 16-bit Interval timers, a serial-to-paralieifparaliel-to serial
shift register and input data laiching on the peripheral ports.
Expanded handshaking capability allows control of bidiractional
data transfers between VIA’s in multiple processor systems.

The R6522 includes functions for programmed control of up to
two peripheral devices (Ports A and B). These two program con-
trolied 8-bit bidirectional peripherat /O ports allow direct inter-
facing between the microprocessor and selected peripheral
units. Each port has input data latching capability. Two program-
mable Data Direction Registers (A and B) allow selection of data
direction (input or output) on an individual line basis.

The R6522 also has two programmable 16-bit Interval
Timer/Counters with lalches. Timer 1 may be operated in a One-
Shot interrupt Mode with interrupts on each couni-to-zero, or
in a Free-Run Mode with a conlintious series of evenly spaced
interrupts. Timer 2 functions as both an interval and pulse coun-
ter. Serial data transfers are provided by a serial-to-
parallel/parallel-to-serial shift register. Application versatility is
further increased by various control registers, including—the
Imerrupt Flag Register, the Interrupt Enable Register, the
Auxiliary Control Register and the Peripheral Control Register.

ORDERING INFORMATION

Part Number:
RE522 _

Temperature Range
Blank = 0°Cto +70°C
E = -40°C to +85°C

Package
C = Ceramic
P « Plastic

Frequency
No Leiter = 1 MHz

A = 2 MHz

FEATURES

Two 8-bit bidirectional /O ports

Two 16-bit programmable timer/counters
Serial bidirectional peripheral /0O

TTL compatible peripheral control lines

Expanded “handshake" capabilily allows positive controt of
data transfers between processor and peripheral devices.

Latched output and input registers on both IO ports
1 and 2 MHz operation
Commercial and industrial temperature range versions

Single +5 Vdc power requirement
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INTERFACE SIGNALS

Figure 1 (on the front page) shows the RB522 VIA pin assign-
ments and Figure 2 groups the signals by functional interface.

RESET (RES)

Reset (RES) clears all internal registers (except T1 and T2
counters and latches, and the Shift Register (SR) ). In the RES
condition, all peripheral interface lines (PA and PB) are placed
in the input state. Also, the Timers (T1 and T2), SR and inter-
rupt logic are disabled trom operation.

INPUT CLOCK (PHASE 2)

The system Phase 2 (§2) Input Clock controls all data transfers
between the R6522 and the microprocessor.

READ/WRITE (R/W)

The direction of the data transfers between the R6522 and the
system processor is controlled by the R/W line in conjunction
with the CS1 and CS2 inputs. When R/W is low {write opera-
tion} and the R6522 is selected, data is transferred from the
processar bus into the selected RB6522 register. When R/W is
high (read operation) and the R6522 is selected, data is trans-
ferred from the selected R6522 register to the processor bus.

DATA BUS (D0-D7)

The eight bidirectional Data Bus lines transfer data between the
R6522 and the microprocessor, During a read operation, the con-
ients of the selected R6522 internal register are “ransferred to
the microprocessor via the Data Bus lines. Duting a write oper-
ation, the Data Bus lines serve as high impedance inputs over
which data is transferred from the microprocessor to a selected
R6522 register. The Data Bus lines are in the high impedance
state when the R6522 is unselected.

CHIP SELECTS (CSt, CS2)

Normally, the two chip select lines are connected to the micro-
processor address lines. This connection may be direct or
through decoding. To access a selected R6522 register, CS1
must be high (logic 1) and CS2 must be low (logic 0).

REGISTER SELECTS (RS0-RS3)

The Register Select inputs allow the microprocessor to seiect
one of 16 internal registers within the R6522. Refer to Table 1
for Register Select coding and a functional description.

REGISTER SELECTS (RS0-RS3)

The Register Seiect inputs aliow the microprocessor to select
one of 16 internal registers within the R6522. Refer to Table 1
for Register Select coding and a functional description.

INTERRUPT REQUEST (IRQ)

The Interrupt Request (IRQ) output signal is generated whenever
an internal Interrupt Flag bit is set and the corresponding Inter-
rupt Enabie bit is a Logic 1. The Interrupt Request output is an
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Figure 2. R6522 V1A Interface Signals

open-drain configuration, thus allowing the IRQ signal to be
wire-ORed to a common microprocessor IRQ input line.

PORT A DATA LINES (PAO-PA7)

Peripheral Data Port A is an 8-line, bidirectiona) bus for the trans-
fer of data, control and status information between the R6522
and a peripheral device. Each Peripheral Data Port bus line may
be individually programmed as either an input or output under
control of a Data Direction Register. Data fiow direction may be
selected on a line-by-line basis with intermixed input and out-
put lines within the same port. When a ‘0" is written to any bit
position of the Data Direction Register, the corresponding line
will be programmed as an input. When a ** 1"’ is written into any
bit position of the register, the corresponding data line will serve
as an output. Polarity of the data output is determined by the
Output Register, while input data may be latched into the Input
Register under control of the CA1 line. All modes are program
controlled by the microprocesgor by way of the R8522's inter-
nal controt registers. Each Peripheral Data Port line represents
one TTL load in the input mode and wiil drive one standard TTL
load in the output mode. A typical output circuit for Peripheral
Data Port A is shown in Figure 3.

PORT A CONTROL. LINES (CA1, CA2)

Control lines CA1 and CA2 serve as interrupt inputs or hand-
shake outputs for Peripheral Data Port A. Each line controls an
internal Interrupt Flag with a corresponding interrupt Enable bit.
CA1 also controls the latching of input Data on Port A. CA1lis
a high impedance input, while CA2 represents one standard TTL
Joad in the input mode. In the output mode, CA2 will drive one
standard TTL load.
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PORT B DATA LINES (PBO-PBEY7)

Paripheral Data Port B is an 8-line, bidirectional bus which is
controlled by an Output Register, Input Register and Data Direc-
tion Register in a manner much the same as Data Port A. With
respect to Port B, the output signal on line PB7 may be con-
trolled by Timer 1 while Timer 2 may be programmed to count
pulses on the PB6 line. Port B lines represent one standard TTL
load in the input mode and will drive one TTL load in the output
mode. Port B lines are also capable of sourcing 1.0 mA at
1.5 Vdc in the output mode. This allows the outputs to directly
drive Darlington transistor circuits. A typical output circuit for
Port B is shown in Figure 3.

PORT B CONTROL. LINES (CB1, CB2)

Control lines CB1 and CB2 serve as interrupt inputs or hand-
shake outputs for Peripheral Data Port B. Like Port A, these two
control lines control an internal Interrupt Flag with a correspond-
ing Interrupt Enable bit. Simitar to CA1, CB1 controls the latch-
ing of input data on Port B. These lines also serve as a serial
data port under control of the Shift Register (SR). Each control
line represents one standard TTL load in the input mode and
can drive one TTL load in the output mode. CB2 can also drive
a Darlington transistor circuit; however, CB1 cannot.

Table 1. R6522 Register Addressing

a. Part A Output Circuit

Register RS Coding Register Reglster/Description
Number |"WS3 | RSZ | R51 | RS0 | Deslg. Write (R'W = L) Read (RW = H)
0 0 0 0 0 ORBARB Output Register B Input Register B
1 0 Q 0 4] ORAARA Output Register A input Register A
2 ) 0 1 ) DDRB Data Direction Register B
3 0 ) i 1 DDRA Data Direction Register A
4 0 1 0 0 TICL T1 Low-Order Latches [ 71 Low-Order Counter
5 0 1 0 1 TICHK T1 High-Order Counter
6 0 1 1 o TiL-L T1 Low-Order Lalches
7 0 1 1 1 TiL-H T1 High-Order Latches
8 1 0 0 0 T2C-L T2 Low-Order Latches | T2 iLow-Order Countar
9 1 0 0 1 T2C-H T2 High-Order Counter
10 1 ) 1 [} SA Shift Register
1 1 0 1 1 ACR Auxiliary Control Register
12 1 1 0 0 PCRA Peripheral Control Register
13 1 3 0 1 FR interrupt Flag Register
14 1 1 1 0 IER interrupt Enable Register
185 1 1 t 1 ORA/IRA Qutput Register A* I input Register A”
NOTE: “Same as Register 1 except no handshake.
+5V
0
+5Y
% INPUT
OUTPUT :>°_,l
PAO-PA7, CONTROL | <
CA2
. PBO-PB7,
1/0 CONTROL | . CB1, €82
OUTPUT DATA D_g OUTPUT :
DATA !
INPUT DATA = INPUT DATA -

b. Port B Output Circuit

Figure 3. Port A and B Output Circuits
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FUNCTIONAL DESCRIPTION

The internal organization of the R6522 VIA is illustrated in
Figure 4.

PORT A AND PORT B OPERATION

The R6522 VIA has two 8-bit bidirectional /O ports (Port A and
Port B) and each port has two associated control lines.

Each 8-bit peripheral port has a Data Direction Register (DDRA,
DDRB) for specifying whether the peripheral pins are to act as
inputs or outputs. A ‘0" in a bit of the Data Direction Register
causes the corresponding peripheral pin to act as an input. A “1”
causes the pin to act as an output.

Each peripheral pin is also controlied by a bit in the Cutput
Register (ORA, ORB) and the Input Register (IRA, IRB). When
the pin is programmed as an output, the voltage on the pin is
controlled by the corresponding bit of the Output Register. A 1"
in the Output Register causes the output to go high, and a **0"
causes the output to go low. Data may be written into Qutput

Register bits corresponding to pins which are programmed as
inputs. In this case, howsver, the output signal is unaffected.

Reading a peripheral port causes the contents of the Input
Register (IRA, IRB) to be transferred onto the Data Bus. With
input latching disabled, IRA will atways reflect the levels on the
PA pins. With input latching enabled, IRA will refiect the levels
on the PA pins at the time the latching occurred (via CA1).

The IRB register operates similar to the IRA register. However,
for pins programmed as outputs there is a difference. When read-
ing IRA, the level on the pin determines whether a ‘0" ora 1
is sensed. When reading IRB, however, the bit stored in the out-
put register, ORB, is the bit sensed. Thus, for outputs which have
large loading effects and which pull an output *1** down or which
pull an output “0” up, reading IRA may result in reading a *'0”’
when a *1"* was actually programmed, and reading a ' 1 when
a'‘0" was programmed. Reading IRB, on the other hand, will
read the *1’* or ‘0" levet actually programmed, no matter what
the loading on the pin.

Figures 5 through 8 illustrate the formats of the port registers.

INTERRUPT o
CONTROL |
FLAGS 'i FNPUT LATCHF
I_::> {(IFR) J ___g?;z,__ ;
- TENABLE 7 0 UY BUFFERS
0ER) A Tomm KA en [ poRT A
DATA DATADIR |
e Bus | (DDRA)
BUFFERS
ETPERAL PORT A REGISTERS
:> | __(PCR) -
AUNILIARY cAt
(ACR) b--'_’??ff.-. - CA2
FUNCTION PORT B
CONTROL
HANDSHAKE
LATCH | LATCH CONTROL
RES o R b SHFT REG -
RIW COUNTER | COUNTER (SR) cB2
02 — : (FIC-H) | (T1C-L)
cs1 —~] CHIP PORT B REGIST
€G3 ~——] ACCESS TIMER 1 R ERS
RSO ~——] CONTROL TIMER 2
RE1 ——=] iaten 1| | L-_tB8
RS2 : (raL-t) | C:"> BUFFERS ®
/S3 n—> COUNTER: COUNTER | —| __(OR8) | ¥B) PORT B
(T2C-H) | (Y2C-1) DATA DIR
(DDRB)

Figure 4. R6522 VIA Block Diagram
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HANDSHAKE CONTROL OF DATA TRANSFERS

The R6522 allows positive control of data transfers between the
system processor and peripheral devices through the operation
of “handshake’ lines. Port A lines (CA1, CA2) handshake data
on both a read and a write operation while the Port B lines (CB1,
CB2) handshake on a write opsration only.

Read Handshake

Positive control of data transfers from peripheratl devices into
the system processor can be accomplished very effectively using
Read Handshaking. in this case, the peripheral device must
generate the equivalent of a *“'Data Ready” signal to the
processor signifying that valid data is present on the peripheral

REG 0—ORB/IRB
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T
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LL“____——__ »se[ INPUT REGISTER
res| "B (IRB)

(]
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SELECTION
DORB ~ “Y* OUTPUT) WAL WHITES OUTPUT LEVEL | MPU READS ODUTPUT REGISTER
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QORB ~ 0" (NPUT) MPU WRITES INTO ORS. BUT | MPU READS INPUT LEVEL ON PB
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ODRAl ~ 0" NPUTY MPY AEADS RBIIT, WHICH 16 THE
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Figure 5. Output Register B (ORB), Input Register B (IRB)
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[
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Figure 7. Data Direction Register B (DDRB)

port. This signal normally interrupts the pracessor, which then
reads the data, causing generation of a 'Data Taken” signat.
The peripheral device responds by making new data available.
This process continues until the data transfer is complete.

in the R6522, automatic ‘‘Read’ Handshaking is possible on
the Peripherat A port only. The CA1 interrupt input pin accepts
the “‘Data Ready’ sighal and CA2 generates the *‘Data Taken’
signal. The “Data Ready’* signal will set an internal flag which
may interrupt the processor or which may be polied under pro-
gram control. The "“Data Taken' signal can either be a puise
or a level which is set low by the system processor and is cleared
by the “‘Data Ready"” signal. These options are shown in Figure 9
which illustrates the normal Read Handshake sequence.
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Figure 6. Output Register A (ORA), Input Register A (IRA)
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COUNTER/TIMERS

There are two independent 16-bit counteritimers (called Timer 1
and Timer 2) in the R6522. Each timer is controlied by writing
bits into the Auxitiary Control Register (ACR) to sslect the mode
of operation (Figure 14).

Timer 1 Operation

Interval Timer T1 congists of two 8-bit latches (Figure 12) and
a 16-bit counter (Figure 13). The latches store data which is 1o
be loaded into the counter. After loading, the counter decrements
at §2 clock rate. Upon reaching zero, an interrupt flag is set,
and IRQ goes low if the T1 interrupt is enabled. Timer 1 then

disables any further interrupts and automatically transfers the
contents of the latches into the counter and continues to decre-
ment. {n addition, the timer may be programmed to invert the
output signal on peripheral pin PB7 each time it "'times-out’.
Each of these modes is discussed separately below.

Note that the processor does not write directly into the low-order
counter (T1C-L). Instead, this half of the counter is Joaded
automatically from the low order latch (T1L-L) when the
processor writes into the high order counter (T1C-H). In fact, it
may not be necessary to write to the low order counter in some
applications since the timing operation is triggered by writing
to the high order latch.

REG 6~TIMER 1 LOW-ORDER LATCH

r[6151s8t3]|2)}|0

8 | COUNT
b6 ¢ VALUE

128
-

WRITE - B 8175 LOADED INTO T+ LOW-CRDER
LATCHES THIS OPERATION IS NO
DIFFERENT THAN A WRITE INTO
REG 4

READ - 8 BITS FROM T1 LOW-ORDER LATCHES
TRANSFERRED YO MPU. UNLIKE REG 4
CPERATION, THIS DOES NOT CAUSE
BESET OF 71 INTERRUPT FLAG

REG 7—TIMER 1 HIGH-ORDER LATCH
IO HERE
b 92
e 1028

e 2048 | COUNT
4096 | VALUE

8192

16384
32768

WHRITE ~ 8 BITS LOADED INTO Tt HIGH-DRDER
LAYCHES. UNLIKE REG 4 OPERATION
NO LATCH-TO-COUNTER TRANSFERS
TAKE PLACE

READ -8 QITS FﬂOM Tt HIGH-ORDER LATCHES
TRANSFERRED TO MPU.

Figure 12. Timer 1 (T1) Latch Registers

REG 4—TIMER 1 LOW-ORDER COUNTER

716 5“]3 210
|

2

4

s | COUNT
w6 | VALUE

32

L2

28

WRITE - 8 B:T8 LOADED INTO T1 LOW-ORDER
LATCMES LATCH CONTENYS ARE

TRANSFERRED INTO LOW- ORDER
COUNTER AT THE TIME THE M
ORDER COUNTER 1§ LOADED (ﬁE G $).

AEAD - 8 BITS FROM T LOW-ORDER COUNTER
TRANSFERRED 7O MPU IN ADDITION,
T1INTERAUPT FLAG IS BESET (BIT 6
N INTERBUPT FLAG REGISTER}

REG 5--TIMER 1 HIGH-ORDER COUNTER

rjegspai3j2ji1jo

L e 1

912
1024

20e8 | COUNT
wos | VALUE

B192
16384)
:ms_qj

WRITE - 8 BITS LODED INTO T1 HIGH-ORDER
LATCHES. ALSO. AT THIS TIME BOTH
HIGH- AND LOW.ORDER LATCHES
TRANSFERBED INTO T1 COUNTER,
T1 INTERRUPT FLAG ALSO IS RESET
READ - 8 187S FROM T1 MIGH-ORDER COUNTER
TRANSFERRED TO MPU

Figure 13. Timer 1 {T1) Counter Registers
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Figure 9. Read Handshake Timing (Port A Only)

Write Handshake

The sequance of operations which allows handshaking data from
he system processor to a peripheral device is very similar to
hat described for Read Handshaking. However, for Write Hand-
shaking. the R6522 generates the '‘Data Ready” signat and the
peripheral device must respond with the “*Data Taken’' signal,
This can be accomplished on both the PA port and the PB port
on the R6522. CA2 or CB2 act as a **Data Ready” output in either
the handshake mode or puise mode and CA1 or CB1 accept
the *‘Data Taken" signal from the peripheral device, setting the
interrupt flag and clearing the ‘‘Data Ready” output. This
sequence is shown in Figure 10.

Latching

The PA port and the PB port on the R6522 can be enabled in
the Auxiliary Control Register (Figure 14) to be latched by their
individual port control lines (CA1, CB1). Latching is selectable
to be on the rising or falling edge of the signal at each individ-
ual port control line. Selection of operating modes for CA1, CA2,
CB1 and CB2 is accomplished by the Peripheral Control Register
(Figure 11).

REG 12—PERIPHERAL CONTROL REGISTER
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Figure 11. Periplieral Control Register {(PCR)
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Figure 10. Write Handshake Timing

















































