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R6522
Versatile Interface Adapter (VIA)

DESCRIPTION FEATURES

! The R6522 Versatile Interface Adapter (VIA) is a very flexible » Two 8-bit bidirectional /O ports
i 1/O control device. In addition, this device contains a pair of very

powerful 16-bit interval timers, a seriak-to-paraliel/parallel-to serial * Two 16-bit programmable timer/counters

shift register and in;?ut data I;a?ching on the periph.er.al p_ons, « Serial bidirectional peripheral O

Expanded handshaking capability allows control of bidirectional

data transfers between VIA’s in muitiple processor systems. e TTL compatible peripheral control lines

The R6522 includes functions for programmed control of up to « Expanded “handshake” capability allows positive control of
two peripheral devices (Ports A and B). These two program con- data transfers between processor and peripheral devices.

trolled 8-bit bidirectional peripheral /O ports allow direct inter-

facing between the microprocessor and selected peripheral * Latched output and input registers on both WO ports

units. Each port has input data latching capability. Two program- e 1 and 2 MHz operation

mable Data Direction Registers (A and B) allow selection of data

direction (input or output) on an individual line basis. « Commercial and industrial temperature range versions
The R6522 also has two programmable 16-bit Interval e Single +5 Vdc power requirement

Timer/Counters with latches. Timer 1 may be operated in a One-
Shot Interrupt Mode with interrupts on each count-to-zero, or
in a Free-Run Mode with a continuous 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

Interrupt Flag Register, the Interrupt Enable Register, the v p pry S
a A / ! ss
Aucxiliary Control Register and the Peripheral Control Register. pao o 2 20 |5 ca2
PA1 (] 3 38 [ RSO
ORDERING ‘NFORMAT'ON PA2 ] 4 37 I RS1
PA3 T 5 36 [ RS2
Part Number: PAA T} 6 35 FA RS3
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R6522

Versatile interface Adapter (VIA)

INTERFACE SIGNALS

Figure 1 (on the front page) shows the R6522 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 legic are disabled from operation.

INPUT CLOCK (PHASE 2)

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

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
processor bus into the selected R6522 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-
tents of the selected R6522 internal register are transferred to
the microprocessor via the Data Bus lines. During a write oper-
ation, the Data Bus lines serve as high impedance inputs over
which data is transterred 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 (CS1, 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 select
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 Select inputs allow 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 Enable bit is a Logic 1. The Interrupt Request output is an
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Figure 2. R6522 VIA Interface Signals

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

PORT A DATA LINES (PA0-PA7)

Peripheral Data Port A is an 84ine, bidirectional 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 flow 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 microprocessor by way of the R6522’s inter-
nal control registers. Each Peripheral Data Port line represents
one TTL load in the input mode and will 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 controis the latching of Input Data on Port A. CA1 is
a high impedance input, while CA2 represents one standard TTL
load in the input mode. In the output mode, CA2 will drive one
standard TTL load.
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Versatile Interface Adapter (VIA)

PORT B DATA LINES (PB0-PB7)

Peripheral 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 8, the output signal on line PB7 may be con-
trolled by Timer 1 while Timer 2 may be programmed to count
pulses on the PBE6 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)

Controt 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. Similar 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
Repister RS Coding Regl! Register/Description
Number R [ RST | RS0 |  Desig. Write (R'W = 1) Read (R/W = H)
0 [ 0 0 0 ORB/IRB Output Register B Input Register B
1 V] 0 0 1 ORA/IRA Output Regi: A Input Register A
2 1} 0 1 0 DDRB Data Direction Register B
3 0 0 1 1 DDRA Data Direction Register A
4 0 1 0 0 TtC-L T1 Low-Order Latches [ T1 Low-Crder Counter
5 0 1 0 1 T1C-H T1 High-Order Counter
6 [ 1 1 0 T1L-L T1 Low-Order Latches
7 0 1 1 1 TIL-H T1 High-Order Latches
8 1 0 0 0 T2C-L T2 Low-Order Latches [ T2 Low-Order Counter
9 1 0 0 1 T2C-H T2 High-Order Counter
10 1 o] 1 0 SR Shift Register
11 1 0 1 1 ACR Auxiliary Control Register
12 1 1 0 0 PCR Peripheral Control Register
13 1 1 0 1 IFR Interrupt Flag Register
14 1 1 1 0 IER Interrupt Enable Register
15 1 1 1 1 ORA/IRA Output Register A* [ Input Register A*
NOTE: “Same as Register 1 except no handshake.
+5V
+5V
INPUT
OQUTPUT :Do_j
PAO-PA7, CONTROL H <
a CA2
-~ PBO-PB7,
/0 CONTROL ! . cB1, CB2
OUTPUT DATA :Do_? OUTPUT :
DATA !
INPUT DATA =——mm—m ™ INPUT DATA -
a. Port A Output Circuit b. Port B Output Circuit

Figure 3.
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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 twa 8-bit bidirectional I/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 aninput. A *“1”
causes the pin to act as an output.

Each peripheral pin is also controlled by a bit in the Output
Register (ORA, ORB) and the Input Register (IRA, IRB). When
the pin is programmed as an output, the veltage 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 Output

Register bits corresponding to pins which are programmed as
inputs. In this case, however, 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 always reflect the levels on the
PA pins. With input latching enabled, IRA will reflect 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 /evel 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 resuit 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” level actually programmed, no matter what
the loading on the pin.

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

INTERRUPT iRG
CONTROL
FLAGS FNPUT LATCH]|
j (FR) | __(RA)_
" "ENABLE ~ ] OUTPUT BUFFERS
(ER) >.__(_°ffl “_< . ®A) K > PORT A
DATA | | DATA DIR
DM s torn
BUFFERS PORT A REGISTERS
PERIPHERAL
| __(PCR) |
AUXILIARY PORT A CA1
(ACR) :> __________ CA2
FUNCTION PORT B
CONTROL
HANDSHAKE
LATCH LATCH CONTROL
RES | (T1L-H) | (T1LL) SHIFT REG | cB1
RAW — —_—> COUNTER | COUNTER (SR) B2
62 — (TIC-H) 1| (TICL)
cst ——| cHiP PORT B REGISTERS
Cs2 —— ACCESS TRt INPUT LATCH|
RS0 ———| CONTROL TIMER 2 ORD)
RS1 tAtcH || | -2
RS2 | _(T2L-L) | ouTPUT BUFFERS C> PORT B
RS3 COUNTER | COUNTER __(ORB) (PB)
(T2C-H) | (T2C-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 operation only.

Read Handshake

Positive control of data transfers from peripheral devices into
the system processor can be accompiished 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

port. This signal normaily interrupts the processor, which then
reads the data, causing generation of a ‘‘Data Taken" signal.
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 Peripheral A port only. The CA1 interrupt input pin accepts
the “Data Ready"’ signal 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 polled under pro-
gram control. The “‘Data Taken" signal can either be a pulse
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 segquence.

REG 0—ORB/IRB

|755431||o|

DDFB = “0" (NP

uT)
(INPUT LATCHING DISABLED)

(ORB)

NO EFFECT ON PiN LEVEL,
UNTIL DDRE CHANGED

MPU WRITES INTO ORS, BUT

L—- P80
PB1
2! OUTPUT REGISTER
PB3 uBu (ona) OR
ve4| INPUT REGISTER
eas| ‘B’ (IRB)
PB6
PB7.
T
DATA DIRECTION WRITE READ
SELECTION
DORB = “1” [OUTPUT) MPUWRITES OUTPUT LEVEL | MPU READS QUTPUT REGISTER

BIT IN ORB. PIN LEVEL HAS NO
AFFECT

MPU AEADS INPUT LEVEL ON P8
PN

MPU READS 1RB BIT, WHICH IS THE.

ODFE =~ 0" (INPUT)
{INPUT LATCHING ENABLED) LEVEL OF THE PB PIN AT THE TIME.
OF THE LAST CB1 ACTIVE

TRANSITION

Figure 5. Output Register B (ORB), Input Register B (IRB)

REG 1--ORA/IRA

I1I6!5 4[3 2’! al
! | B
(23}

OUTPUT REGISTER

ea3| “A” (ORA) OR
vas| INPUT REGISTER
L .| "AT(RA)
PAG
PAT
PIN
‘DATA DIRECTION WRITE READ
SELECTION
ODRA = =1 (OUTPUT) MPUWRITES QUTPUT LEVEL | MPU READS LEVEL ON PA PIN
(INPUT LATCHING DISABLED) (ORA)
DDRA = *1" (OUTPUT) ‘MPU READS IRA BIT WHICH IS THE
{INPUT LATCHING ENABLED] LEVEL OF THE PAPIN AT THE TIME
‘OF THE LAST CAt ACTIVE
TRANSITION
DORA = "0" (INPUT) MPU WRITES INTO ORA. BUT | MPU READS LEVEL ON PA PIN
(INPUT LATCHING DISABLED) NO EFFECT ON PIN LEVEL,
UNTI DDRA CHANGED
DDRA = 0" (INPUT) MPUREADS IRA BIT, WHICH 1S THE
(INPUT LATCHING ENABLED) LEVEL OF THE PA PIN AT THE TIME
OF THE LAST CA1 ACTIVE
TRANSITION

Figure 6. Output Register A (ORA), input Register A (IRA)

REG 2--DDRB

|7 6|54 |3(|[2] DI
T
b+ rBO
PB1
P2

B3 DATA DIRECTION
raras| REGISTER “‘B”’ (DDRB)

PBS/PAS

PBE/PAG

PB7/PAT

‘0" ASSOCIATED PB PIN IS AN INPUT
{HIGH IMPEDANCE}

1" ASSOCIATED P8 PIN IS AN OUTPUT
‘WHOSE LEVEL IS DETERMINED BY
ORB REGISTER BIT

REG3—DDRA

7l6|s5|af3|2|1]0

T
\.—_
PA1

DATA DIRECTION
REGISTER ‘A’ (DDRA)

Paz

ASSOCIATED PA PIN IS AN INPUT
{HIGH IMPEDANCE)

ASSOCIATED PA PIN IS AN DUTPUT
WHOSE LEVEL IS DETERMINED BY
ORA REGISTER BIT

Figure 7. Data Direction Register B (DDRB)
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(P N I Ny IS N N e 1Y Yy PN g Iy 0 I
DATA READY | %S &
(CAY) /‘3/ A  ————
—— e 2
iRQ OUTPUT ~ o e
READ IRA OPERATION » | . -
“DATA TAKEN" M he
HANDSHAKE MODE «
(CA2) s
*DATA TAKEN" . ».
PULSE MODE - «
(CA2)
Figure 9. Read Handshake Timin ort A Onl
g g y
Write Handshake
The sequence of operations which allows handshaking data from
the system processor to a peripheral device is very simitar to
that described for Read Handshaking. However, for Write Hand-
shgklng, the R§522 generates the ) Data I'R‘eady mgna!]aryd the REG 12—PERIPHERAL CONTROL REGISTER
peripheral device must respond with the ‘‘Data Taken’" signal.
This can be accomplished on both the PA port and the PB port { 2{e]s|e]a [ BE u|
on the R6522. CA2 or CB2 act as a “‘Data Ready”” output in either IS0
the handshake mode or pulse mode and CA1 or CB1 accept T T —— i bsilive
the “‘Data Taken’’ signal from the peripheral device, setting the [0]0]0]INPUT NEGATIVE ACTIVE EDGE
interrupt flag and clearing the “Data Ready’ output. This °1°| " [INeoree encen o L——— cazcontro
sequence is shown in Figure 10. O[T revatary s s ] 3 Ta 1ol o e eavvE aeTive E05e]
Latching rlsTeusaosmae corror N N Sl
1[0 [PULSE OUTPUT [0]7]0] INPUT POZITIVE ACTIVE EDGE |
The PA port and the PB port on the R6522 can be enabled in v s ouTroT e oabaee ot
the Auxiliary Control Register (Figure 14) to be latched by their oo L CONTROL o3 PoLse sutRor
individual port control lines (CA1, CB1). Latching is selectable 1T fo Cow ouput
to be on the rising or falling edge of the signal at each individ- e wOTE 8 FiGUPE 29,
ual port control line. Selection of operating modes for CA1, CA2,
%3;:::1 ?)82 is accomplished by the Peripheral Control Register Figure 11. Peripheral Control Register (PCR)

2 _ﬁmm,,muf}_r—}_ﬁ_

WRITE ORA, ORB
OPERATION 2 2
“DATA READY’' »
HANDSHAKE MODE 2 J « 1
(CA2. EATA READY * 2 |
PULSE MODE — " ° S
BATA TAK 2 2
5 AKEN & e, ¥
(CA1, CBY) . | 2
iRQ OUTPUT N 1 2 —

Figure 10. Write Handshake Timing
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COUNTER/TIMERS

There are two independent 16-bit counter/timers (called Timer 1
and Timer 2) in the R6522. Each timer is controlled by writing
bits into the Auxiliary Control Register (ACR) to select the mode
of operation (Figure 14).

Timer 1 Operation

Interval Timer T1 consists of two 8-bit latches (Figure 12) and
a 16-bit counter (Figure 13). The latches store data which is to
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 inta the counter and continues to decre-
ment. In 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 loaded
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

|7|6 Slﬂ 3 2|l|0|
L,

8 COUNT
w | VALUE
3z
64

WRITE - 8 BITS LOADED INTO T1 LOW-ORDER
LATCHES. THIS QPERATION IS NO
DIFFERENT THAN A WRITE INTOQ

READ -8 BITS FROM T1 LOW-ORDER LATCHES
TAANSFERRED TO MPU. UNLIKE REG 4
OPERATION, THIS DOES NOT CAUSE
RESET OF T1 INTERRUPT FLAG

REG 7—TIMER 1 HIGH-ORDER LATCH

765432

|——ZSE

512

1024

2048 | COUNT
4096 | VALUE
8192

16384

32768

WRITE - 8 BITS LOADED INTO T1 HIGH-ORDER
LATCHES. UNUIKE REG 4 OPERATION
NO LATCH-TO-COUNTER TRANSFERS
TAKE PLACE.

READ - 8 BITS FROM T1 HIGH-ORDER LATCHES
TRANSFERRED TO MPU.

Figure 12. Timer 1 (T1) Latch Registers

REG 4—TIMER 1 LOW-ORDER COUNTER
|7|s 5|n|3|2|| ol
L,
2
SO——

& | COUNT
L ] vALUE
L————— 32

64

128

WRITE - 8 BITS LOADED INTO T1 LOW-ORDER
LATCHES. LATCH CONTENTS ARE
TRANSFERRED INTO LOW-ORDER
COQUNTER AT THE TIME THE HIGH-
ORDER COUNTER IS LOADED (REG 5).

READ -8 BITS FROM T1 LOW-ORDER COUNTER
TRANSFERRED TO MPU_IN ADDITION,
Tt INTERRUPT FLAG IS RESET (BIT 6
IN INTERRUPT FLAG REGISTER)

REG 5—TIMER 1 HIGH-ORDER COUNTER
|7|5 5|l|3[2 |[0|
| I
512

1024

2048 [ COUNT
a006 | VALUE
8192

16384

32768

WRITE - 8 BITS LODED INTC T1 HIGH-CRDER
LATCHES. ALSO, AT THIS TIME BOTH
HIGH- AND L IDER LATCHES
TRANSFERRED INTO T1 COUNTER.
T1 INTERRUPT FLAG ALSO IS RESET.
READ -8 IBTS FROM T1 HIGH-ORDER COUNTER
TRANSFERRED TO MPU

Figure 13. Timer 1 (T1) Counter Registers
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REG 11—AUXILIARY CONTROL REGISTER

|755a311n|

LS T T
0 — L
T1 TIMER CONTROL PA LATCH ENABLE/DISABLE
0[ 0] TIMED INTERRUPT 1= ENABLE LATCHING
EACH TIME T1 1S
LOADED DISABLED
o[ 1[CONTINUOUS
INTERARUPTS
1[/0{ TIMED INTERRUPT | ONE SHOT
EACH TIME T1 1S QUTPUT SHIFT CONTROL
K (L:g:?IEN‘LOUS SQUARE 21312, OPERATION
INTERRUPTS WAVE 0/0/0DISABLED
QUTPUT 0[O0 1| SHIFT IN UNDER CONTROL OF T2
0 1]0] SHIFT IN UNDER CONTROL OF 92
T2 TIMER CONTROL O|1]|1|SHIFT IN UNDER CONTROL OF EXT.CLK
5] OPERATION 1[G ]O[SHIFT OUT FREE RUNNING AT T2 RATE
? TIMED INTERRUPT 1]0[1|SHIFT OUT UNDER CONTROL OF T2
1| COUNT DOWN WITH 1[ 1|0 SHIFT OUT UNDER CONTROL OF g2
PULSES ON PB6 1[1[1|SHIFT OUT UNDER CONTROL OF EXT. CLK
Figure 14. Auxiliary Control Register (ACR)

Timer 1 One-Shot Mode

The Timer 1 one-shot mode generates a single interrupt for each
timer load operation. As with any interval timer, the delay
between the “write T1C-H"" operation and generation of the proc-
essor interrupt is a direct function of the data loaded into the
timing counter. In addition to generating a single interrupt,
Timer 1 can be programmed to produce a single negative puise
on the PB7 peripheral pin. With the output enabled (ACR7 =1)
a "write T1C-H" operation will cause PB7 to go low. PB7 wili
return high when Timer 1 times out. The result is a single pro-
grammable width pulse.

Timing for the R6522 interval timer one-shot modes is shown
in Figure 15.

In the one-shot mode, writing into the T1L-H has no effect on
the operation of Timer 1. However, it will be necessary to assure

that the low order latch contains the proper data before initiat-
ing the count-down with a ‘‘write T1C-H"’ operation. When the
processor writes into the high order counter (T1C-H), the T1 inter-
rupt flag will be cleared, the contents of the low order latch will
be transferred into the low order counter, and the timer will begin
to decrement at system clock rate. If the PB7 output is enabled,
this signal will go low on the falling edge of 92 following the
write operation. When the counter reaches zero, the T1 inter-
rupt flag wili be set, the TRQ pin will go low (interrupt
enabled), and the signal on PB7 will go high. At this time the
counter will continue to decrement at system clock rate. This
allows the system processor to read the contents of the coun-
ter to determine the time since interrupt. However, the T1 inter-
rupt flag cannot be set again uniess it has been cleared as
described in this specification.

I T Yy N D Iy SR oy Ny Ny N Oy Ny S
WRITE T1C-H .
iRQ QUTPUT g
PB7 OUTPUT .
T1 COUNTER NN | N2 | N | | o frerr| N | N1 | w2 |
———————N + 1.5 CYCLES

Figure 15. Timer 1 One-Shot Mode Timing
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Timer 1 Free-Run Mode

The most important advantage associated with the latches in T1
is the ability to produce a continuous series of evenly spaced
interrupts and the ability to produce a square wave on PB7 whose
frequency is not affected by variations in the processor interrupt
response time. This is accomplished in the “free-running” mode.

In the free-running mode, the interrupt flag is set and the signal
on PB7 is inverted each time the counter reaches zero at which
time the timer automatically transfers the contents of the latch
into the counter (16 bits) and continues to decrement from there.
The interrupt flag can be cleared by writing T1C-H or TIL-H, by
reading T1C-L, or by writing directly into the flag as described
later. However, it is not necessary to rewrite the timer to enable
setting the interrupt flag on the next time-out.

All interval timers in the R6522 are “re-triggerable”. Rewriting
the counter will always re-initialize the time-out period. In fact,

the time-out can be prevented completely if the processor con-
tinues to rewrite the timer before it reaches zero. Timer 1 will
operate in this manner if the processor writes into the high order
counter (T1C-H). However, by loading the latches only, the
processor can access the timer during each down-counting oper-
ation without affecting the time-out in process. Instead, the data
loaded into the latches will determine the length of the next time-
out period. This capability is particularly valuable in the free-
running mode with the output enabled. in this mode, the signal
on PB7 is inverted and the interrupt flag is set with each time-
out. By responding to the interrupts with new data for the latches,
the processor can determine the period of the next half cycie
during each half cycle of the output signal on PB7. In this manner,
very complex waveforms can be generated.

A precaution to take in the use of PB7 as the timer output con-
cerns the Data Direction Register contents for PB7. Both DDRB
bit 7 and ACR bit 7 must be 1 for PB7 to function as the timer
output. If one is 1 and other is 0, then PB7 functions as a nor-
mal outpin pin, controlled by ORB bit 7.

I-‘— N + 1.5 CYCLES

2 [ M I, e gy, rirerifu
WRITE T1C-H l
OPERATION f e ‘ ‘
IRQ OUTPUT 1 /f 1
PB7 OUTPUT Bj 7. 1

—»l«————Ni»ZCVCLES——"I

Figure 16. Timer 1 Free-Run Mode Timing

Timer 2 Operation

Timer 2 operates as an interval timer {in the “one-shot” mode
only), or as a counter for counting negative pulses on the PB6
peripheral pin. A single control bit in the Auxiliary Control Register
selects between these two modes. This timer is comprised of
a “‘write-only” lower-order latch (T2L-L), a “read-only” low-order
counter (T2C-L) and a read/write high order counter (T2C-H). The
counter registers act as a 16-bit counter which decrements at
92 rate. Figure 17 illustrates the T2 Latch/Counter Registers.

Timer 2 One-Shot Mode

As an interval timer, T2 operates in the “one-shot”” mode similar
to Timer 1. In this mode, T2 provides a single interrupt for each
“write T2C-H"" operation. After timing out, the counter will con-
tinue to decrement. However, setting of the interrupt flag is dis-
abled after initial time-out so that it will not be set by the counter
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decrementing again through zero. The processor must rewrite
T2C-H to enable setting of the interrupt flag. The interrupt flag
is cleared by reading T2C-L or by writing T2C-H. Timing for this
operation is shown in Figure 18.

Timer 2 Pulse Counting Mode

In the pulse counting mode, T2 counts a predetermined num-
ber of negative-gaing pulses on PB6. This is accomplished by
first loading a number into T2. Writing into T2C-H clears the inter-
rupt flag and aliows the counter to decrement each time a pulse
is applied to PB6. The interrupt flag is set when T2 counts down
past zero. The counter will then continue to decrement with each
pulse on PB6. However, it is necessary to rewrite T2C-H to allow
the interrupt flag to set on a subsequent time-out. Timing for this
mode is shown in Figure 19. The pulse must be low on the lead-
ing edge of 92.
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REG 8—TIMER 2 LOW-ORDER LATCH/COUNTER

|7|55431|0

.
s | COUNT
| VALUE

WRITE ~ 8 8ITS LOADED INTO T2 LOW-ORDER
L

READ - B BITS FROM T2 LOW-ORDER COUNTER

TRANSFERRED TO MPU. T2 INTERRUPT

FLAG IS AESET.

REG 9—TIMER 2 HIGH-ORDER LATCH/COUNTER
I 7[6;5!" 3|z-

i

12

1024

2048 | COUNT
4096 VALUE
8192

16384

32768

WRITE ~ 8 BITS LOADED INTO T2 HiGH-ORDER
COUNTER. ALSO, LOW ORDER LATCH

TRANSFERRED TO LOW-ORDER

COUNTER. IN ADDITION, T2 INTERRUPT

FLAG IS RESET.

8 BITS FROM T2 HIGH-ORDER COUNTER

TRANSFERRED TO MPU.

READ —

Figure 17. Timer 2 (T2) Latch/Counter Registers

_[1riririrure.reirererdie

WRITE T2C-H
TRQ OUTPUT o
NlN—1}N-2!N-3\ ]o!N |N-1|N-2|N-3|
fe———————— N + 1.5CYCLES — =
Figure 18. Timer 2 One-Shot Mode Timing
oeenaion 1
PB6 INPUT L L J |
IRG OUTPUT 1
N | N-1 | N2 /% | 0 [ -1

Figure 19. Timer 2 Pulse Counting Mode
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SHIFT REGISTER OPERATION

The Shift Register (SR) performs serial data transfers into and
out of the CB2 pin under control of an internal modulo-8 counter.
Saerial data transfer in and out of the Shift Register (SR) begin
with the most significant bit (MSB) first. Shift pulses can be
applied to the CB1 pin from an externai source or, with the proper
mode selection, shift pulses generated internally will appear on
the CB1 pin for controlling external devices.

The control bits which select the various shift register operating
modes are located in the Auxiliary Control Register. Figure 20
illustrates the configuration of the SR data bits and Figure 21
shows the SR control bits of the ACR.

SR Mode 0 — Shift Register interrupt Disabled

Mode 0 disables the Shift Register interrupt. In this mode the
microprocessor can write or read the SR and the SR will shift
on each CB#1 positive edge shifting in the value on CB2. In this
mode the SR interrupt Flag is disabled (held to a logic 0).

SR Mode 1 — Shift In Under Control of T2

In mode 1, the shifting rate is controlled by the low order 8 bits
of T2 (Figure 22). Shift pulses are generated on the CB1 pin to
control shifting in external devices. The time between transitions

of this output clock is a function of the system clock period and
the contents of the low order T2 latch {N).

The shifting operation is triggered by the read or write of the SR
if the SR flag is set in the IFR. Otherwise the first shift will occur
at the next time-out of T2 after a read or write of the SR. The
input data should change before the positive-going edge of CB1
clock pulse. This data is shifted into the shift register during the
92 clock cycle following the positive-going edge of the CB1 clack
pulse. The minimum CB1 positive pulse width must be one clock
period. After 8 CB1 clock pulses, the shift register interrupt flag
will set and IRQ will go low.

SR Mode 2 — Shift In Under ¢2 Control

in mode 2, the shift rate is a direct function of the system clock
frequency (Figure 23). CB1 becomes an output which generates
shift pulses for controlling external devices. Timer 2 operates
as an independent interval timer and has no effect on SR. The
shifting operation is triggered by reading or writing the Shift
Register. Data is shifted, first into bit 0 and is then shifted into
the next higher order bit of the shift register on the trailing edge
of each 92 clock puise. After B clock pulses, the shift register
interrupt flag will be set, and the output clock pulses on CB1
will stop.

REG 10—SHIFT REGISTER

.6|Sld 3 Z|1 OI
—

REG 11—AUXILIARY CONTROL REGISTER

noogoeng
— 1
l_ SHIFT REGISTER

SHIFT
REGISTER MODE CONTROL
BITS 41312 OPERATION
ajajo DISABLED
0] 0] 1] SHIFT IN UNDER CONTROL OF 12
olt]o SHIFT IN UNDER CONTROL OF 'I'p
NOTES. ol]t SHIFT INUNDER CONTROL OF EXT CLK
1. WHEN SHIFTING QUT. 81T 7 1S THE FIRST BIT 1]ot0] SHIFTOUT FREERUNNING AT T2 RATE
OUT AND SIMULTANEQUSLY IS ROTATED BACK 1jo 1| SHIFT OUT UNDER CONTROL OF T2
2 ::‘JSNBS” 0. 1] 1] o] SHIFT OUT UNDER CONTROL OF 15
3 HIFTING IN, BITS INITIALLY ENTER
BIT 0 AND ARE SHIFTED TOWARDS BIT 7. 1T SHIFT OUT UNDER CONTROL OF EXTCLK
Figure 20. Shift Register Figure 21. Shift Register Modes

WRITE OR READ
SHIFT REG n

o TNyt

|

/L

N + 2 CYCLES N +2 7
CB1 OUTPUT LT lcvc_zl. T 1 s ] £ .

SHIFT CLOCK

g:ﬁ_;""“* I, S i SE i SE 1 i, SEB Y,
|

ma___ | L

Figure 22. SR Mode 1 — Shift In Under T2 Control
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SR Mode 3 — Shift In Under CB1 Control

In mode 3, external pin CB1 becomes an input (Figure 24). This
allows an external device to load the shift register at its own pace.
The shift register counter will interrupt the processor each time
8 bits have been shifted in. The shift register stops after 8 counts
and must be reset to start again. Reading or writing the Shift
Register resets the Interrupt Flag and initializes the SR counter
to count another 8 pulses.

Note that the data is shifted during the first system clock cycle
foltowing the positive-going edge of the CB1 shift pulse. For this
reason, data must be held stable during the first full cycle fol-
lowing CB1 going high. The minimum CB1 positive pulse width
must be one clock period.

SR Mode 4 — Shift Out Under T2 Control (Free-Run)

Mode 4 is very similar to mode 1 in which the shifting rate is
set by T2. However, in mode 4 the SR Counter does not stop

the shifting operation (Figure 25). Since the Shift Register bit 7
(SR7?) is recirculated back into bit O, the 8 bits loaded into the
shift register will be clocked onto CB2 repetitively. In this mode
the shift register counter is disabled.

SR Mode 5 — Shift Out Under T2 Control

In mode 5, the shift rate is controlled by T2 (as in mode 1). The
shifting operation is triggered by the read or write of the SR if
the SR fiag is set in the IFR (Figure 26). Otherwise the first shift
will occur at the next time-out of T2 after a read or write of the
SR. However, with each read or write of the shift register the SR
Counter is reset and 8 bits are shifted onto CB2. At the same
time, 8 shift pulses are generated on CB1 to control shifting in
external devices. After the 8 shift pulses, the shifting is disabled,
the SR Interrupt Flag is set and CB2 remains at the last
data level.

1 |
READ SR il

CB1 OUTPUT _I
SHIFT CLOCK

o2 NPT I X 2 X X A X B X X T XE / UL,

iRQ

Figure 23. SR Mode 2 — Shift In Under $2 Control

o S UUUUUUUUUUULL

CB1 INPUT K| 1 2 |

| |

Le 71—

SHIFT CLOCK

P11 S 111, S, /1) S 111, W1
iRaQ

Figure 24. SR Mode 3 — Shift In Under CB1 Control

i
WRITE SR n )

o JNAARANAARANARAARANAAAN AL

N+2
N + 2 CYCLES eycL

ES

CB1 OUTPUT A i
SHIFT CLOCK L 12 13 1aL e Lol

|
I ; ! |

]

DATA

Xz X3 XCa X s X

Figure 25. SR Mode 4 — Shift Out Under T2 Control (Free-Run)
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SR Mode 6 — Shift Out Under 92 Control

In mode 6, the shift rate is controlled by the $2 system clock
(Figure 27).

SR Mode 7 — Shift Out Under CB1 Control

In mode 7, shifting is controlied by pulses applied to the CB1
pin by an external device (Figure 28). The SR counter sets the SR

Interrupt Flag each time it counts 8 pulses but it does not disa-
ble the shifting function. Each time the microprocessor, writes
or reads the shift register, the SR Interrupt Flag is reset and the
SR counter is initialized to begin counting the next 8 shift pulses
on pin CB1. After 8 shift pulses, the Interrupt Flag is set. The
microprocessor can then load the shift register with the next byte
of data.

o fpiigpigigl
(- ! ] ! \
WRITE SR . |
N + 2 CYCLES f+———+te-—~—=N+2 CYCLES H l !
v ;
SHIFT CLOCK

ga";:’u“”" SDIHMIMTITITHTR

1 X 2 Xiagjr[ st

RG 1
Figure 26. SR Mode 5 — Shift Out Under T2 Control
1 |
WRITE SR J l I l | I II I l |
CB1OUTPUT — |1 | i 2 3l |4 /_||__7_||'_|u_]
SHIFT CLOCK

c82 oUTPUT MEHEEN T X2 X 3)(7/4)( 7 X 8

DATA

Ra

Figure 27. SR Mode 6 — Shift Out Under $2 Control

)
WRITE SR l ‘

" nligigigligigigigigigigigipE/aipSpigiph

CB1 INPUT 1 2 1 F 8
SHIFT CLOCK | | Lz L I
DATA D, / / A

iRQ

Figure 28. SR Mode 7 — Shift Out Under CB1 Control
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INTERRUPT OPERATION

Controlling interrupts within the R6522 involves three principal
operations. These are flagging the interrupts, enabling interrupts
and signaling to the processor that an active interrupts exists
within the chip. Interrupt flags are set in the Interrupt Flag
Register (IFR) by conditions detected within the R6522 or on
inputs to the R6522. These flags normally remain set until the
interrupt has been serviced. To determine the source of an inter-
rupt, the microprocessor must examine these flags in order, from
highest to lowest priority.

Assaciated with each interrupt flag is an interrupt enable bit in
the Interrupt Enable Register (IER). This can be set or cleared
by the processor to enable interrupting the processor from the
corresponding interrupt flag. If an interrupt flag is set to a logic 1
by an interrupting condition, and the corresponding interrupt ena-
ble bit is set to a 1, the interrupt Request Output (IRQ)
will go low. IRQ is an “open-collector” output which can be
“wire-OR'ed” with other devices in the system to interrupt the
processor.

Interrupt Flag Register (IFR)

In the R6522, all the interrupt flags are contained in one register,
i.e., the IFR (Figure 29). In addition, bit 7 of this register will be
read as a logic 1 when an interrupt exists within the chip. This
allows very convenient polling of several devices within a sys-
tem to locate the source of an interrupt.

The Interrupt Flag Register (IFR) may be read directly by the proc-
essor. In addition, individual flag bits may be cleared by writing
a “1" into the appropriate bit of the IFR. When the proper chip
select and register signals are applied to the chip, the contents
of this register are placed on the data bus. Bit 7 indicates the
status of the IRQ output. This bit corresponds to the logic

function: IRQ = IFR6 x IER6 +IFR5 x IER5 + IFR4 x IER4
+ IFR3 x IER3 + IFR2 x IER2 + IFR1 x IERt + IFRO x
IERO.

Note:
x = logic AND, + = Logic OR.

The IFR bit 7 is not a flag. Therefore, this bit is not directly cleared
by writing a logic 1 into it. It can only be cleared by clearing all
the flags in the register or by disabling ali the active interrupts
as discussed in the next section.

Interrupt Enable Register (IER)

For each interrupt flag in IFR, there is a corresponding bit in the
Interrupt Enable Register (JER) (Figure 30). individual bits in the
IER can be set or cleared to facilitate controlling individual inter-
rupts without affecting others. This is accomplished by writing
to the (IER) after bit 7 set or cleared to, in turn, set or clear
selected enable bits. If bit 7 of the data placed on the system
data bus during this write operation is a 0, each 1 in bits 6 through
0 clears the corresponding bit in the Interrupt Enable Register.
For each zero in bits 6 through 0, the corresponding bit is
unaffected.

Selected bits in the IER can be set by writing to the IER with
bit 7 in the data word set 1o a 1. In this case, each 1 in bits 6
through 0 will set the corresponding bit. For each zero, the cor-
responding bit will be unaffected. This individual control of the
setting and clearing operations allows very convenient control
of the interrupts during system operation.

In addition to setting and clearing |IER bits, the contents of this
register can be read at any time. Bit 7 will be read as a logic 1,
however.

REG 13—INTERRUPT FLAG REGISTER

SET BY CLEARED BY
CA2 ACTIVE EDGE | READ OR WRITE
CA2 REG 1(ORA)"
CA1—— CA1 ACTIVE EDGE READ OR WRITE
REG 1 (ORA,
SHIFT REG{COMPLETE B SHIFTS | READ OR WRITE
SHIFT REG
CB2 ACTIVE EDGE__| READ OR WRITE ORB®
[CB1 ACTIVE EDGE | READ OR WRITE ORB

READ T2 LOW OR
WRITE T2 HIGH
READ T1LOWOR
WRITE T1 HIGH
CLEAR ALL
INTERRUPTS

—_— ] TIME-OUT OF 72

TIME-OUT OF T1

ANY ENABLED
INTERRUPT

*IF THE CA2/C82 CONTROL IN THE PCR ISSELECTED AS
“INDEPENDENT INTERRUPT INPUT, THEN READING OR
WRITING THE OUTPUT REGISTER ORA/ORB WiLl NOT
CLEAR THE FLAG BIT. INSTEAD, THE BIT MUST BE
CLEARED BY WRITING INTQO THE IFR, AS DESCRIBED
PREVIOUSLY

REG 14—INTERRUPT ENABLE REGISTER

7je)5|4|3|2|1]0

Em

cAl
SHIFTREG| 0 = INTERRUPT
ca2 DISABLED
can 1 = INTERRUPT
TIMER 2 ENABLED
TIMER 1
SET/CLEAR

NOTES:

1. IFBIT 7 1S A “0”, THEN EACH “1” INBITS 0 - 6 DISABLES THE
CORRESPONDING INTERRUPT.

2. IFBIT 71S A 1", THEN EACH “1” INBITS 0 - 6 ENABLES THE
CORRESPONDING INTERRUPT.

3.1F A READ OF THIS REGISTER IS DONE, BIT 7 WILL BE "1” AND
ALL OTHER BITSWILL REFLECT THEIR ENABLE/DISABLE STATE.

Figure 29. Interrupt Flag Register (IFR)
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Figure 30. Interrupt Enable Register (IER)
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PERIPHERAL INTERFACE CHARACTERISTICS

Symbol Characteristic Min. Max. Unit Figure
t, 4 Rise and Fall Time for CA1, CB1, CA2 and CB2 Input Signals — 1.0 us —
teaz Delay Time, Clock Negative Transition to CA2 Negative Transition (read handshake or — 10 us 31a, 31b

pulse mode)
trs1 Delay Time, Clock Negative Transition to CA2 Positive Transition {pulse mode) — 1.0 s 31a
ths2 Delay Time, CA1 Active Transition to CA2 Positive Transition (handshake mode) — 2.0 s 31b
twhs Delay Time, Ciock Positive Transition to CA2 or CB2 Negative Transition 0.05 1.0 1S 31c, 31d

(write handshake)
tos Delay Time, Peripheral Data Valid to CB2 Negative Transition 0.20 1.5 ns 31c, 31d
trsa Delay Time, Clock Positive Transition to CA2 or CB2 Positive Transition (pulse mode) — 1.0 s 31¢c
trse Delay Time, CA1 or CB1 Active Transition to CA2 or CB2 Positive Transition - 20 1S 31d

(handshake mode)
toy Delay Time Required from CA2 Output to CA1 Active Transition (handshake mode) 400 — ns 31d
i Setup Time, Peripheral Data Valid to CA1 or CB1 Active Transition (input latching) 300 — ns 31e
tar CA1, CB1 Setup Prior to Transition to Arm Latch 300 — ns 31e
tppH Peripheral Data Hold After CA1, CB1 Transition 150 - ns 31e
tsmy Shift-Out Delay Time — Time from ¢, Falling Edge to CB2 Data Out — 300 ns 31f
tsa2 Shift-In Setup Time — Time from CB2 Data In to ¢, Rising Edge 300 — ns 31g
tsra External Shift Clock (CB1) Setup Time Relative to ¢, Trailing Edge 100 Tev ns 31g
tipw Puise Width — PB6 Input Pulse 2 x Tgy — 31
ticw Pulse Width — CB1 Input Clock 2 x Tey — 31h
tips Pulse Spacing — PB6 input Pulse 2 x Tey — 31
tics Pulse Spacing — CB1 Input Puise 2 x Tey — 3th
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PERIPHERAL INTERFACE WAVEFORMS

0”2
0.8V 0.8V
READ IRA
OPERATION

CA2 \ 2.0vAF
‘‘DATA TAKEN" 0.8V /

teaz trsy

Figure 31a. CA2 Timing for Read Handshake, Pulse Mode

2
READ IRA
OPERATION

CAz 2.0V
“DATA TAKEN" 0.8V

75

o toaz —— |+—trs2

7+ (-2.0V
CA1
“DATA READY" 0.8V

"'J/l

! acmve
TRANSITION

Figure 31b. CA2 Timing for Read Handshake, Handshake Mode

2.0v 2.0v
92
t twus tasa
WRITE ORA, ORB
OPERATION
f—
CcA2, CB2 2.0v
‘‘DATA READY” 0.8V
tos
PA, PB 2.0V
PERIPHERAL
DATA 0.8V

Figure 31c. CA2, CB2 Timing for Write Handshake, Pulse Mode
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.8V

CB1
CCCCCCCCC
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tsp ———

NG EDGE AFTER CB1 FALLING EDGE

[__ DELAY TIME MEASURED FROM THE FIRST 4,
FALLING E!
Out
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92

tsr2

cB2 -2.0v
SHIFT DATA
(INPUT) 0.8V

CB1

SHIFT CLOCK
{INPUT OR 1.4V 1.4V
OUTPUT)

| SET UP TIME MEASURED TO THE FIRST $2
RISING EDGE AFTER CB1 RISING EDGE.

tspate—

Figure 31g. Timing for Shift in with Internal or External Shift Clocking

CB1 /F 2.0V 2.0v
SHIFT CLOCK \
INPUT 0.8V 0.8V

tew tics

Figure 31h. External Shift Clock Timing

PB6

2.0V A
PULSE COUNT o 2.0v
INPUT 0.8V 0.8V '

tow =] o s - *—"

COUNTER T2
DECREMENTS
HERE

Figure 31i. Pulse Count input Timing
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BUS TIMING CHARACTERISTICS

R6522 (1 MHz) R6522A (2 MHz)
P Symbol Min. ] Max. Min. | Max. Unit
READ TIMING
Cycle Time Tey 1 10 0.5 10 us
Address Set-Up Time Tach 180 — 90 — ns
Address Hold Time Tcar 0 — 0 — ns
Peripheral Data Set-Up Time Tech 360 — 150 — ns
Data Bus Delay Time Tcor — 365 — 190 ns
Data Bus Hoid Time Tur 10 — 10 — ns
WRITE TIMING

Cycle Time Tey 1 10 0.50 10 s
92 Pulse Width Te 470 — 235 — ns
Address Set-Up Time Tacw 180 —_ 90 — ns
Address Hold Time Teaw 0 — 0 — ns
R/W Set-Up Time Twew 180 — 90 — ns
R/W Hald Time Toww 0 — 0 — ns
Data Bus Set-Up Time Tocw 200 - 980 — ns
Data Bus Hold Time Tuw 10 — 10 — ns
Peripheral Data Delay Time Tepw — 1.0 — 0.5 us
Peripheral Data Delay Time Temos - 2.0 - 1.0 us
to CMOS Levels

Note: tp and t¢ = 10 to 30 ns. 4[
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BUS TIMING WAVEFORMS
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ABSOLUTE MAXIMUM RATINGS"

Parameter Symbol Value Unit *NOTE: Stresses above those listed under ABSOLUTE MAX-
IMUM RATINGS may cause permanent damage to the device.
Vi "7 -0. 7. di ;

Supply Voltage ce 0310 +7.0 | Vde This is a stress rating only and functional operation of the device

Input Voltage Vin ~031t0 +7.0 | Vdo at these or any other conditions above those indicated in the

Operating Temperature other sactions of this document is not implied. Expasure to abso-

Commercial Ta Oto +70 °C lute maximum rating conditions for extended periods may affect
Industrial —-40to +85 °C device reliability.

Storage Temperature Tste -55t0 +150 | °C

OPERATING CONDITIONS

Parameter Symbol Value
Supply Voltage Vee 5V +5%
Temperature Range Ta

Commercial 0°C to 70°C

DC CHARACTERISTICS
(Vec = 5.0 Vde 45%, Vgg = 0, Ty = T to Ty, unless otherwise noted)

Parameter Symbot Min. Typ.? Max. Unit Test Conditions
Input High Voltage Viu 24 — Vee v
Input Low Voltage Vo -03 —_ 0.4 v
Input Leakage Current In — +1 +25 pA VN = OV to 5.25V
R/W, RES, RS0, RS1, RS2, RS3, CSt, CS2, CAt1, 92 Vee = OV
Input Leakage Current for Three-State Off Irsi —_ +2 +10 pA Vin = 0.4V to 2.4V
DO7 Vee = 5.25V
Input High Current (™ -100 - 200 - nA Vin = 2.4V
PAQ-PA7, CA2, PBO-PB7, CB1, CBS Vee = 5.25V
Input Low Current e - -09 -1.8 mA | Vv, = 04V
PAO-PA7, CA2, PBO-PB7, CB1, CB2 Vee = 5.25V
Output High Voltage Vou — — Vo = 4.75V
All outputs 24 - - V| hoap = —100 sA
**---—},\ PB0-PB7, CB2 (Darlington Drive) 1.5 — - V | loap = -1.0mA
Output Low Voltage Vor - - 0.4 v Ve = 4.75V
lloap = 1.6 MA
Output High Current (Sourcing) lon
Logic -100 - 1000 — A | Vou = 2.4V
PBO-PB7, CB2 (Darlington Drive) -1.0 -25 -10 mA | Vgy = 1.5V
Qutput Low Current (Sinking) lou 1.6 — — mA | Vg = 0.4V
Output Leakage Current (Off State) loee — 4 +10 wA Von = 2.4V
RG Vee = 5.25V
Power Dissipation Pp —_ 450 700 mw
Input Capacitance Cin Vee = 5.0V
RMW, RES, RSO, RS1, RS2, RS3, CS1, TS2, - - 7 pF | Vi = OV
DO-D7, PAD-PA7, CA1, CA2, PBO-PB7
ce1, cB2 — -— 10 pF f=1MHz
92 Input — —_ 20 pF Tp = 25°C
Output Capacitance Cout —_ — 10 pF
Notes:
1. All units are direct current (DC) except for capacitance.
2. Negative sign indicates outward current flow, positive indicates inward flow.
3. Typical values shown for Voo = 5.0V and T, = 25°C.
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PACKAGE DIMENSIONS

40-PIN CERAMIC DIP
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