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6522 VERSATILE INTERFACE ADAPTER

DESCRIPTION

The 6522 Versatile Intertace Adapter (VIA) provides all of the capability of the 6520. In addition, this
device contains a pair of very powerful interval timers, a serial-to-parailel/paraliei-to-serial shift
register and input data latching on the peripheral ports. Expanded handshaking capability aliows
control of bi-directional data transfers between VIA's in multiple processor systems.

Control of peripheral devices is handled primarily through two 8-bit bi-directional ports. Each of
these lines can be programmed to act as either an input or an output. Also, several peripheral I/O lines
can be controlled directly from the interval timers for generating programmable-frequency square
waves and for counting externally generated pulses. To facilitate control of the many powertul
features of this chip, the internal registers have been organized into an interrupt flag register, an
interrupt enable register and a pair of function control registers.

-

FEATURES
s Very powerful expansion of basic 6520 capability. 6522
s N channel, depletion load technology. single +5V supply. : )
s« Completely static and TTL compatible. Vs 1 40 = CA1
= CMOS compatible peripheral control lines. PAD 2 39 = ca2
s Zxpanded “handshake” capabilily allows very positive PA1 3 38 == RSO
control of data transfers between processor PA2 4 37 =3 RS1
and peripheral devices. PA3 5 36 == RS2
PA4 6 35 F3 RS3
PAS 7 34 =3 RES
PA6 8 ki —No's]
6522 Interface Diagram PA7 9 32> 01
P80 10 31 =2 02
P81 1" 30 = 03
8 81 z:; 12 29 = D4
< [t 9 13 28F= D5
Data Bus . < » Control ‘ PB4 14 27 = 06
RW 8 Bi* PBS 15 26 =2 07
To Clock i 6522 FD Port To P86 16 25 = g2
650X 7 . [ Penpneral PB7 17 24 b= ¢S
Register 8 Bit Oevices =
8Chp < bon cB1 18 23 k== Cs2
Seiects CB2 =j19 22 =3 AW
> con Y 1
| & | » Control | cc 20 21 = IRQ
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Figure 1. 8522 Block Diagram
PROCESSOR INTERFACE 4. Read/Write Line (R/W)

This section contains a descnption of the buses and control
lines which are used !0 interface the 6522 1o the system
processor. AC and DC parameters associaled with this inter-
lace are specified on pages 21 through 24 of this document,

1. Phase Two Clock (§2)

Data transters between the 6522 and the system processor
lake place only while the Phase Two Clock is high. In adaition,
B2 acts as the ume base for the vanous timers. shilt registers,
etc. on the chip.

2. Chip Select Lines (CS1, CS$32)

The two chip seiect inputs are normally connected to
processor address lines either directly or through decoding.
The selected 6522 register will be accessed when CS1 is high
ana CS2 is low.

3. Register Select Lines (RSO, RS1, RS2, RS3)

The four Register select lines are normally connected (o the
Processor address bus lings to allow the processor 1o select the
internal 6522 register which is 10 be accessed. The sixteen
POsSsiDle combinations access the registers as follows:

The direction of data transters between the 6522 and e
System processor 's conirolied Dy the R/W line. It R/W is low.
data will be transterrea out of the processor into the selec’ed
6522 regrster (wnte operation). It R/W 1s high and the chip 1s
selected. data wil be iransierred out of the 6522 (read cperation).

S. Dasta Bus (D80-087)

The 8 bi-directional data bus lines are used lo transfer data
between the 6522 and the system procsssor. The internal
dnvers will remain in the high-impedance state except when the
chipis selected (CS1 = 1,C52 = 0), Read/Write is high and the
Phase Two Clock is high. At this time, the contents of the
selected reqister are placed on the data bus. When the chip is
selected, with Read/Wnte iow and #2 = 1, the data on the data
bus will be transferred into the selected 6522 register.

6. Reset (RES)

The Reset input clears all internal registers 1o logic 0 (except
T1.T2 and SR). This piaces all penpheral interface lines in the
input state, disables the imers, shift register, elc. and disables
interrupting from the chip.

RSJ R"e2 [ 2] ne0 Register Remerks ARSI RS2 RS RSO Reogioter Remerks
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7. interrupt Request (TR - ,

The Interrupt ReQuUest CUIPAR 9O8S iow whenever an intemal
interrupt flag is set and hecomesponding iMerrupt enabile dA 18
a logc 1. This output is "open-drain” 10 aliow the interupt
request $ignal 1o be “wire-ored” with other equivalent signais
the system.

PERIPHERAL INTERFACE

This section containg a brief description of the buses and
control lineg which are used 10 drive peripheral devices under
control of the internal 6522 registers.

1. Periphersl A Port (PAO-PAT)

The Peripheral A port consists of 8 lines which can be
individually programmed {0 act as an input or an output under
control of a Data Direction Register. The polarity of output ping
is controlled by an Output Register and input data can be
latched into an intemnal register under control of the CA1 line. AN
of these modes of operation are controlled by the system
processor through the intemal control registers. These lines
represent one standard TTL load in the input mode ana wilt
drive one standard TTL ioad in the output mode.

2. Peripheral A Control Lines (CA1, CA2)

The two penpheral A control lines act as interrupt iInputs or as
handshake outputs. Each line controls an intemal interrupt flag
with a comesponding interrupt enable bit. In addition, CA1
controls the latching of data on Penpheral A Port input lines.
The vanous modes of operation are controlled by the sysiem
processor through the intemal control registers. CA1 is a high-
impedance input only while CA2 represents one standard TTL
load in the input mode. CA2 will anve one standard TTL load in
the output mode.

3. Peripheral B Port (PBO-P87)

The Penpheral B port consists of 8 bi-directional lines which
are controlied by an output register and a data direction register
I much the same manner as the PA port. in addition, the
polanty of the PB7 output signai can be controiied by one of the
interval umers while the second tumer can be programmed 10
count pulses on the PB6 pin. These lines represent one
stangard TTL load in the input mode and will drive one standard
TTL load in the ocutput mode. In agditon, they are capabile of
sourcing 30 ma at 1.5 VDC in the oulput mode 10 allow the
outputs to directly drive Darlington transistor swilches.

4. Periphersi B Control Lines (CB1, CB2)

The Penpheral B control iines act as intemupt inpuls or as
hanashake outputs. As with CA1 and CA2, each line controls
an interrupt flag with a corresponding interrupt enable dit. In

. agadiion, these nes act as a senal portunaer control of the Shift
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Regisier. These ines répresent one standard TTL load in the
iNput mode and will drive one standard TTL load in the
mode. In addition, they are capabie of sourcing 10 ma gt 1.8
VOC in the output mode 10 aliow the outputs 10 directly drive
Darlington transisior swilches.

6522 OPERATION

This section containg a discussion of the vanous blocks of
logic shown in Figure 1. In addition, the intemal operation of the
6522 is cescribed in detail. ’

A. Deta Bus Bufters (DB), Peripheral A Buffers (PA),
Peripheral 8 Buffers (PS)

The characlenstics of the buffers which provide the required
voitage and curment drive capability were discussed in the
previous section. AC and DC parameters for these bufers are
specified on pages 21 through 24 of this document.

B. Chip Access Control

The Chip Access Control contains the necessary logic 10
detect the chip select condition and 1o decode the Register
Selectinputs 1o aliow accessing the desired intemal register. In
addition, the R/W and 02 signals are utilized to control the
direction and timing of data transiers. When writing into the
6522, data is first latched ino a data input register dunng J2.
Data s then transterred into the desired internal register dunng
@2 - Chip Seiect This aliows the peripheral i/0 line 10 change
without “giitching.” When the processor reads the 6522.data is
transfermed from the desired intemal regisier directty onto the
Data Bus during @2.

C. Port A Registers, Port B Registers

Three registers are used N accessing each of the 8-bit
penpheral ports. Zach port has a Data Direction Register
(DORA. DDRB) for specitying whether the penpherai pins are 10
act as inputs or outputs. A 0 1n a bt of the Data Direction
Regster causes the corresponading penpheral pin 1o act as an
input. A 1 causes the pin 10 act as an outpul.

£ach penpheral pin 1s aiso controlled by a bit in the Output
Register (ORA, ORB) and an npul Register (IRA, IRB). When
the pinis programmed o act as an output, the voitage on the pin
is controlled Dy the corresponding bit of the Output Register. A
1.1n the Quiput Regisier causes the pin 1o go high, and a 0
causes the pin 10 go low. Data can be wntten into Qutput
Regrster bits corresponding 10 ping which are programmed 10
act as inputs; however, the pin will be unaffected.

Reading a penpheral por causes the contents of the input
Register (IRA. IRB) to be transierred onto the Data Bus. With
input 1atching disabled, |RA wiill atways reflect the data on the

+5vV
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Figure 2. Peripheral Output Buffers
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PA pins. With input laiching enabied, |RA will reflect the
conents of the Port A prioe (0 setting the CA1 Interrupt Flag
(IFR1) by an active transition an CAL,

The IRB register operaies ift 3 similar manner. However, for
output ping, the cormesponding |RB bit will reflect the contents
of the Output Register bit instead of the actual pin. This allows
proper data to be read into the processor if the output pin is not
allowed t0 go 10 full voitage. With input iatching enabiled on Port
B, seting CB1 interrupt flag will cause IRB 10 latch this
combination of inpul data and ORB data until the interrupt flag
is cleared.

D. Handshake Control

The 6522 allows very positive control ol data transfers
between the System processor and penpheral devices through
the operation of “handshake” lines. Port A lines (CA1, CA2)
handshake data on both a read and a wnte operation while the
Pont 8 lines (CB1, CB2) handshake on a wnte cperation only.

Read Handshake »

Positive control of data transfers from peripheral devices into
the sysiem processor can be accomplished very effectively
using “Read” handshaking. In this case, the peripheral device
must generate “Data Ready” !0 signal the processor that valid
data is present on the peripherai port. This signal normaily
interrupts the processor, which then reads the data, causing

SRS B o B g PR o N oy T B o W B o B o M o

Dats Avauadie

. reSponas by making new dita available. This process con-

generation of a “Data Taken" signal The peripheral device

tinues until the data transier is compiete.

In the 8522, automatic "Reed” handshaking is possibie on
the Peripheral A port only, The CA1 interupt input pin accepts
the “Oata Ready” signal and CA2 generates the “Oata Taken®
signal. The Oata Ready signal will setan intemal flag which may
interrupl the processor or which can be polled under software
control. The Data Taken signal can be either a puise or a OC
Mwhichismlowbymmwnmandischmuy
the Data Ready signal. These options are shown in Figure 3
which illustrates the normal Resd Handshaking sequences.

Write Handsheke

The sequencs of onerations which alilows handshaking data
from the sysiem processor (0 3 penpheral Gevice is very Sumiiar
to thatdescribed in Section A for Read Handshaking. However,
for “Wnite” handshaking, the processor mustgeneratethe “Data
Ready” signal (through the 8522) and the peripheral device
must respond with the “Oata Taken" signal. This can be accom-
plished on both the PA port and the PB porton the 8522.CA2or
CB2acts as a Data Ready output in either the OC level or pulse
mode and CA1 or CB1 accepts the “Oata Taken™ signal from
the peripheral device, setting the interupt flag and clearing the
“Qata Ready” output. This sequence is shown in Figure 4.

(CAY

R0 1
1RQ Quiput

S /7SS S/ /S VSYs]

—

-

0 L

Res0 OAA
Operasond

Oata Tanen

Hanosnake Mooe
CA2)

1 -

Data Taken
Puise Mode

CAD Notes:

1 Sgnais “Cata avauadie !0 INe Sysiem DroCesscs.
2 A=t (52=0CS1 =1 ASI=0. RS2=0.AS) = 0. RSO = |

Figure 3. Read Handshake Timing Sequence

J S—

LS 7/ /S 1SS S VL

Notes:

l | ——

1. AW e0,C87=0.CS1 =1 AS1 =0, RS2 =0.AS1 = 0.AS0 = |
2. Signais “aMa Bken" 10 (NE SYSIeM Drocessor.

Figure 4. Write Handshake TIming Sequence
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TIMER T

Interval Timer T1 consists of two 8-oit latches and a 16-bit

counter. The isiches are used 10 siore data which is 10 be.

loaded im0 the countsx.Aler ioading, the counter decrements.
at system clock rate, i.&, under control of the ciock applied 10
the Phase Two input pin. Upon reaching zero, an interrupt flag
will be set, and wilt 9O low. The timer will then disabie any
further interrupts, or will automatically transfer the contents of
the laiches into the counter and will continue 10 decrement. In
addition, the timer can be instructed to invert the output signal
on a peripheral pin each time it “times-oul” Each of these
modes is discussed separately below.

Writing the Timer 1 Registers
The operations which take place when wnting (0 each of the
four T1 addresses are as follows:

Transier IOw Oroer aICh MO IOw Oroer

RS1
L
L

RSO
L
H

RS
L
L

ne2
H
H

Operstion (R/'W = L)
Wnig 110 10w Oroer 1atcn.

Write Into Migh oroer 1aich.

Wnite into Migh orger counter

Transier IOw Oraer LaLCh 110 0w ONGer COUNter
Reset T1 nterrupt liag.

Writ@ iow oroer Iaich.

wnig high oraer latch
Reset TV interrupt tag

Note that the processor does not write directly into the iow
order counter (T1C-L). Instead. this hait of the counter s loaded
automancally from the low order aich when the processor
writes into the high order counter. In fact. it may not be
necessary 10 write to the low order counter in some apphications
since the iming operation s tnggered by wnting to the high
order counter.

The second set of addresses ailows the processor 10 write
into the fatch register without affecting the count-down in
progress. This is discussed in detail below.

o
H

]
(o]

L
L

Reading the Timer 1 Registers
For reading the Timer 1 regisiers. the four aaaresses relate
direclly 10 the four registers as follows:

RS3 RS2 RS RSO Operation (R/'W = M)
L 2] L L Reao T1 1ow oroer counter.
Reset T1 interrupt tag
L M L H Reaa T1 nign oraer counter
L 2] ] L Read T1 iow orger laich
L ] ] ] Read T mgn oroer iaxch

6522
Timers 1 Operating Modes-

Two bits are provided in the Audiiary Control Register 10
allow seiection of the T1 operating modes. These bits and the
four possibie modes are as foliows:

Genersie 8 $INGIE UMe-0ul NeMUDt each tme T1 13
loaced. P87 disabied.

Generste contnuous nterrupts. P87 cisabled.

Generale 2 MO MISTLUOL aNA an outputpuisg on PB Y
for each T1 108G ODeraNON.

Genersie CONNNUOUS IMEMuUOts and & SQUAre wave
outout on PB7.

Timer 1 One-8hot Mode

The interval timer one-shot mode allows generation of 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 processor interrupt is a direct function of
the data loaded into the timing counter. In addition to gener-
ating a singie interrupt, Timer 1 can be programmed 10 produce
a single negative puise on the PB7 perpheral pin. With the
output enabled (ACR&=1) a “write T1C-H" operation will cause
PB7 to go low. PB7 will return high when Timer 1 times out The
result is a single programmable width pulse.

NOTE

P87 will act as an output it DORB7 = 1 or f ACR7 = 1. However.
both ODRB 7 and ACR7 are logic 1, PB7 will be controlied trom Timer |
and ORB7 will have no effect on the pn.

in the one-shot mode. wnting 1IN0 the high order latch has no
effect on the operation of Timer 1. However, it will be necessary
10 assure that the low order laich contains the proper data
belfore iniiating the count-down with 3 “wnile T1C-H™ operation.
When the processor writes Into the high order counter. the T1
interrupt flag will oe cieared, the contents of the iow order latch
will e transierred in1o the low orger counter, ang the imer will
begin to decrement at system clock rate. If the PB7 output 1s
enabled. this signal will go low on the phase two tollowing the
wnte operation. When the counter reaches zero. the T1 interrupt
flag will be set. the 1RQ pin will go low (interrupt enabled). and
the signal on PB7 will go high. At this time the counter will
continue 10 decrement at system clock rate. This allows the
system processor !0 read the contents of the counter 10
determine the ime since interrupt. However, the T1 interrupt
flag cannot be set again uniess it has been cleared as
gescriped on page 13 of this specification.

Timing for the 6522 interval timer one-shot modes is snown
in Figure 5.

rasetwocons [ L LU L L L L L L L

wme T1C-My

QOperavon

IRQ Outout

P87 Outout _—

al

I

|°|"|'Fe|rolﬁc|

N l N-lln-zIN-JI
Ni1SCroies ———4

Noles

! AWelCS2=LCSt @M ARSI = RS2 = AS) =

RS&-H

Figure 5. Interval Timer “One-shot” Mode Timing Sequence.
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Timer 1 Free-Running Mode _

The mostiMpornant acvantage associated with the isiches i
T1 is the abilily ' produce & continuous senes of evenly
spaced inemupts and the ability 10 Produce 3 SQUATe wave on
P87 whose frequency is not affected Dy vanations in the
processor inemupt response time. This is accomplished in the
“free~running” mode. -

In the free-running mode (ACRS = 1), the interrupt flag is set
and the signal on P87 is invened each time the counier
reaches zero. However, instead of continuing 0 decrement
from zero after a time-out, the timer automatically transfers the
contents of the laich into the counter (16 dits) and continues (0
Cecrement from there. The interrupt tlag can be Cleared by
writing T1C-H, Dy reading T1C-L, or by wnling directly into the
flag as descnbed beiow. However, it is not necessary 10 rewrite
the imer to enable setting the interrupt flag on the next time-out.

All interval timers in the 6500 family devices are “re-
lriggerable.” Rewnting the counter will aiways re-nitialize the
time-out penod. In fact, the lime-oul can be prevenied com-
pletely il the processar continues !0 rewnie the timaer before it
reaches zero. Timer 1 will operaie in this manner if the
processor wntes into the high order counter (T1C-H). However,
by loading the latches only, the processor can access the timer
aunng each down-counting operation without affecting the
ume-out in process. Instead, the data loaded into the latches
will determine the length of the next time-out period. This
capability is panticularny valuabie in the free-running mode with
the output enabled. In this mode, the signal on PB7 is inverted
andthe interrupt iag is setwith eacnh ime-out. Sy responding 10
the interupts with new data for the laiches, the processor can
determine the penod of the next haif cycle dunng each hait
cycie of the output signai on PB7.In this manner. very compiex
waveforms can be generated. Timing for the free-running mode
is shown in Figure 6.

TIMER 2
Timer 2 operates as an interval imer (in the "one-shot” mode

only), or as a counter tor counting negative puises on the P86

O e 0 s P o e B B s B e WP B e W W

penpheral pinc. A single contral bit is provided in the Awsliary
Controt Regisier 10 seiect Detween these two modes. Thig timer
is comprised of 2 “write-only” low-order latch (T2L-L), a “read-
only" low-order Counter and a resd/write high-order counter.
The counter regisiers act as a ! 6-Dit counter witich decrements
at g2 rave.

Timer 2 addressing can be summarized as follows:

ARSI | AS2 | RSt | ABO} A W=0 AW =
H L L L | W TR Aeea T2C-L
Clear inmterupt fag
] L L M | Wi T2CH Reed T2C-H
Trangter T2LA 0 T2CL
Claas imerrupt heg

Timer 2 Interval Timer Mode

As an interval timer, T2 operales in the “one-shot" mode
similar to Timer 1. In this mode, T2 provides a singile interrupt for
each “write T2C-H" operation. After timing out, the counter will
continue {0 decrement However, setting of the interrupt lag will
be disabled after initial time-out so that it will not be set by the
counter continuing 10 decrement through 2ero. The processor
must rewrite T2C-H t0 enabie setting of the interrupt flag. The
interrupt flag is cleared by reading T2C-L or by wnting T2C-H.
Timing for this operaton is shown in Figure S.

Timer 2 Pulse Counting Mode

In the puise counting mode. T2 serves pnmanly 1o count a
predetermined number of negative-going pulses on P8E. This
is accomplished by first loading a number into T2. Wnning into
T2C-H clears Ire interrupt Hlag and allows the counter 10
decrement each ume a puise is applied 10 PBE. The interrupt
flag will be set wnen T2 reaches zero. At this ime the counter wiit
continue to decrement with each puise on PB6. However. it1s
necessary to rewnte T2C-H 10 aliow the interrupt Hag 10 set on
subguent down-counting operatons. Timing for this mode 1s
shown in Figure 7. The puise must be low on the leading edge

ge.

Wnte T1C-H ____r—l
Operaton g,
TRQ Output {j— : f
1 J L
it — | oy g i i
F—— N+15 Cycles —+—— N+2 Cycles ——-{
Figure 6. Timer 1 “Free-Running" Mode
Write T2C-H ™
Operation
P88 input -
U U uJ uJ
l-ﬁ-aOutDut
N | N | N2 2 I 1 | o

Figure 7. Timer 2 Puise Counting Mode
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SHIFT REGISTEN

The Shift Register (SR) performs serial data ransiers into and
out of the CB2 pin under conral of an intemal Moduio-8
counter. Shift puises can be appilied 10 the CB1 pin from an-
extemal source or, wilh therproper mode selection, shift pulses
generaied intemally will appear on the CB1 pin for controlling
shifting in extemal devicex.

The controi bits which atiow contral of the various shift
regisier operating modes are located in the Auxiliary Control
Register. These bits can be set and cleared Dy the system
processor 10 select one of the operating modes discussed in
the foliowing paragraphs.

Shift Register Input Modes

Bit 4 of the Auxiliary Controt Register selects the input or
output modes. There are three input modes and four output
modes, diffenng primarily in the source of the puises which
control the shifting operation. With ACR4 = 0 the input modes
are selecied by ACR3 and ACR2 as foliows:

Mode

Shit Regisier Disadied

Shift in unaer convot of Timer 2
ShM n a1 System Clock Rale.

Shift 1n unaer control of eemai
"OUL Duises

ACRE | ACRI | aAcm2

0
0
1
1

o O oo
- O - O

Mode 000 — Shift Register Dissbied

The 000 mode is used to disable the Shift Register. In this
mode the microprocessor can wnite or read the SR, but the
shifting operation is disabled and operation of CB1 and CB2 is
controlied by the appropnate bits in the Penpheral Control
Register (FCR). In this mode the SR Interrupt Flag is disabled
{held to a logic 0).

System Ciock
((F,]

Wrile or Read

.

MM-Mhmmaﬂma )
mmmnmmbwmwmmma
mamwm”mmncm pin to contro}

contents of the iow order T2 latch,

Thosmmngopomionislriqgondbywmngamdingmo
smﬁmm.oauiswmaﬁanlhomwbimtSRano
ismnsrinodimomcmhiqn«mmoﬂhuhaﬁmqusw
on the trailing edge of each clock puise. As shown in Figure 8,
moinpmaushouuchangobebnmmmgmdtm
clock pulse. This data is loaded into the shift regisier dunng the
sysiem dodtcycbfouo\mgmomiungoogcdthoclock
puise. After § clock puises, the shift regisier interrupt flag will be
set and IRQ wilt go low.

Mode 010 — Shift in st System Clock Rete

In lmsmodomoshmm.isadmfuncﬂondmmwm
clock frequency. CB1 becomes an output which generates
shift pulses for controlling external devices. Timer 2 operates as
an independent interval limer 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 no the
next higher order bit of the shift register on the trailing edge of
each clock puise. After 8 clock pulses. the shift register interrupt
hag will be set, and the output clock puises on CB1 wilf stop.

Mode 011 — Shift in under Control of External Clock

In this mode CB 1 becomes an input. This atiows an external
device (0 10ad the shift register at its own pace. The shift register
counter will intefrupt the processor each time 8 bits have been
shifted in. However. tne shift register counter does not stop the
shifing operanon; 1t acts simply as a puise counter. Reading or

Shift Reg.

ce2

YILIIIIIITI LI A LT 7T

Input Oata

ca
Shin Cloek

=

iRQ

/L
P4 l I

—

Figure 8. Shifting in Under Control ot T2

Wme SR

1

sﬁxmw—l_ﬂ_’m ‘

Operaton

Outout Clock 1

]

| e S

L

can

tnput Data
(CB

BURRUNNVLNUNUURNRURUN VARV SO AR R0/ AR G ARKAARAAARY

ha

J S

Figure 9. Timing Sequence for Shifting in at System Clock Rate
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writing the Shift Register resets malntonuptﬂagandnmuhza
the SR countar 10 count another 8 puises.-

Note that data is shifled during the first system clock cycle
foliowing the leading edge of the CB1 shift puise. For this
reason, data must be heid stable during the first full cycle
following CB1 going high. Timing for this ocperation is ilustraled
in Figure 10.

Shift Register Output Modes

The four Shiit Register Qutput Modes are selected by setting
the Input/Output Control Bit (ACR4) to a logic 1 and then
selecting the specific output mode with ACR3 and ACR2. In
each ol these modes the Shift Register shifts data outoi bt 7 1o
the CB2 pin. Al the same time the contents of bit 7 are shifted
back into it 0. As in the input modes, CB1 is used either as an
output 10 provide shifting puises out or as an input (0 allow
shifting from an extemal puise. The four modes are as foliows:

ACAe | acms ACR2 Mode

1 [*) Q Shift Out = Free-runeng
Shift rate convoried Dy T2.

Shift out ~ Shiitraie conwolea by T2,
Sheit puises Qeneraled on CB1.

Sheit out at system clock rale.

Shift out under control of an external
puse.

1 0 T
1 1 0
1 1 1

Mode 100 Free-Running Output

This mode is very similar 10 mode 101 in which the shifting
rate s set by T2. However,in mode 100 the SR Counterdoes not
stop the shifting operation. Since the Shift Registeroit 7 (SA7) 1s
recirculated back into bit 0, the 8 bits loaded nto the shift
register wiil be clocked onto CB2 repettively. In this mode the
shift register counter is disabled.

Mode 101 - Shift out unduComnl oAT2 .

in this mode the shit rame is controtied by T2 (as in e
previous mode). However, with each read or write of the shit
regisier the SR Counter is reset and 8 bits are shifted onio CB2.
Al the same time, 3 shift puises are generated on CB1 10 contral
shifﬁnginm«naldcvica.m«tmashmpummshwngis
disabled. the SR Interrupt flag is set and CB82 goes 10 3 state
determuned by the CB82 Control bit (PCS) in the Penpheral
Controt Register.

If the shift register is reioaded belore the last time-out, the
shifting will continue. This sequence is ilustraled in Figure 11.

Mode 110 — Shifting out at System Clock Rate

In thig mode the shult reQister operaton i1s Similar 1o that
shown in Figure 1 1. However, the shwlting rate s a function of the
sysiem clock on the chip enabie pin (02) and is independent of
T2. Timer 2 resumes its NormMal lunction as an indepencent
interval umer. Figure 12 illustrates the iming sequence for
mode 110.

Mode 111 — Shift out under Control of an External Pulse

In this mode, shifting is controlied by puises applied o the
C81 pin by an external device. The SR counter sets the SA
Interrupt tiag each umeitcounts 8 puises butitdoes notdisabie
the shifting function. Each ume the mMiCroprocessor wries or
reads the shift register. the SR Interrupt flag is reset and the SR
Counteri$1nitialized 1o begin counting the next 8 shit puises cn
pin CB1. After 8 shift puises. the interrupt flag 1S set. The micro-
processor can then load the shilt regisier with the next byte of
data.

" SO s T s U o Y VY e e Yy O Y S O o S o B

car ——— N L I -
ca2 X
o0

NOTE. Data 1s shilted at point A

Figure 10. Timing sequence for shifting in under control of external clock

Phase Two
Ciock

WRITE SR ‘e

Eppp e N W WaNaigWalpipiaipipint

Operaton

Output Data 1 X

11X D

(€82

QOutput Clock '
(CBY) L

7

"

iRQ
Notes:

1. Data out getermined by CB2 control in PCR.
Figure 11. Shifting out under Control of T2.
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INTERRUPT CONTROL '

Controlling interrupts within the 6522 involves three prin-
cipal operatons. These are flagging the interrupts, enabling
interupls and signaling 10 the processor that an active
interupt exists withine e chip. interrupt Nags are set by
intefrupting conditions which exist within the chip or on inputs
to the chip. These flags normaily remain set until the inlerrupt
has been serviced. To determine the source of an interrupt, the
MICrOprocessor must examine these flags in order from highest
to lowest pnonty. This is accompiished by reading the flag
register into the processor accumulator, shifting this register
either right or left and . en using conditional branch instruc-
tions to detect an active interrupt.

Associated with eact: interrupt flag is an interrupt enabie bit.
This bit can be set or Cleared by the processor o enabie
interrupting the processor from the corresponding interrupt
flag. If an interrupt flag-is set 1o a logic 1 by an interrupting
condition, and the coresponding interrupt enable bitis settoa
1, the interrupt Request Output (IRQ) will go low. IRQ is an
“open-collector” output which can be “wire or'ed” with other
dewvices in the system 1. interrupt the processor.

In the 6522, all the interrupt flags are contained in one
regisier. in addition, it 7 of this register will be read as a logic 1
when an interrupt exists within the chip. This aliows very
convenient polling of several gevices within a system to locate
the source of an interrupt

7 8 S 4 3 2 1 Q
imerupt IRQ T T2 | CB1 {cB2 | SR | cat | ca2
F;ag
Regisier
Interyupt Sev Tt T2 | CB! |CB2 | SR | cat | caz
Enadie clear
Register control

interrupt Flag Register

The IFR 1s a read/bit-clear register. When the proper chip
selectand register signats are applied 10 the chip, the contents
ot tnis register are placed on the data pus. Bit 7 indicales ihe
status of the IRQ outpul This bit corresponds to the logic
tunction: IRQ = IFRE X IERE + IFR5 X IERS + IFR4 X IER4 +
IFR3 X IER3 + IFR2 X IER2 + IFR1 X IER! + IFROD X IERO.
Note: X = logic AND, + = Logic OR.

Soen

MPS
6522

\ &s’sixmroumzaoanmcmmchanmarncwﬁ
ol s :

ke | Sty Clesred by
0 AChve transtion of he Reacing or wrisng ihe A Pon Ouipas-
$onal on he CA2 pin. Regester (ORA) using sccress 0001
1 Actwe transnon of the Reading or wrreng he A Port Outout
ONe on e CA pin. Regester (ORA) using adaress 0001
2 Comosonctegnienis |  Reacing or wrmng the St Regrster.
3 Active transmon of the Reading or wnng the 8 Port Quiput
sIgnal on me CB2 pn. Regrster.
4 Active lrangon of INg Reacing or wrmng the B Pont Qutput
sgnal on he CBY pn. Regrsier.
5 Time-oul of Tumer 2. Resang T2 iow oraer couner.
Wneng T2 tgh oroer coumer.
[ Time-out of Timer 1. Reacing T1 iower order couner.
Wreng T1 hwgn orcer latch.

The IFR bit 7 is not a tlag. Therelore, this bit is not girectly
cleared by wnting a logic 1 into it. It can only be cleared by
cleanng ait the flags in the register or by disabiiing all 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. The system processor can set oe
Clear selected bits in thus regisier to faciiate controlling
individual interrupts without affecling others. This is accom-
plished by wnting to address 1110 (IER address). if bit 7 of the
data placed on the system gata bus dunng this wnte operation
i$ 2 0.each 1 in bits 6 through O clears the cormesponding bitin
the Interrupt Enable Register. For each zero in bits 6 through 0.
the corresponding oit s unatfected.

Seting selected Dits 1n the Interrupt Enable Register s
accomplished by writ:ng to the same address with bit 7 in the
dataword settoalogic 1.Inthis case.eacn ! in bits 6 througn 0
will set the corresponaing bit. For each zero. the corresponding
o1t will be unatiected. This iIndividual control of the seting ang
cleanng operations allows very convenient control of interrupls
dunng system coeration.

in agaition 10 seting and cleanng IER bits. the processor
can reag the contents of this register Dy placing the proper
adaress on (he register select and chip seiect inputs with the .
R/W line hign. Bit 7 will be read as a logic 0.

e BN RSainEnialnialalalislinliaininiginligal

wmeSA [
=1 S e B e B e B e e O
«Can .
O D G SIS GIND G W R G G
"G 1
Figure 12. Shifting out under Control of System Clock
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Figure 13. Shifting out under Control of External Clock
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FUNCTION CONTROL. .

Control of the various functions and operating modes within
the 8522 is accomplished primanily through two registers. the
Peripheral Control Register (PCR), and the Awdfiary Control
Register (ACR). The PCR is used prmanily to select the
operating mode for the foutr peripheral control pins. The
Auxliary Control Register seiects the operating mode for the
interval timers (T1, T2), and the serial port (SR).

Peripheral Control Register
The Perpheral Control Register is organized as foliows.

sue— | 7] 6] s| o« 3] 2] ] o
Funchon - CB2 Contron Cat CA2 Contros CAl
Comrot Convas

Each of these functions is discussed in detail below.

1. CA1 Control

Bit 0 of the Peripheral Control Register seiects the acluve
transition of the input signal applied !0 the CA1 interrupt input
pin. If this bit is a logic 0, the CA1 interrupt fag will be set by a
negative transition (high to low) of the signal on the CA1 pin. it
PCROis a logic 1,the CA1 interrupt tiag will be set by a posiive
transition (low to high) of this signal.

2. CA2 Control

The CA2 pin can be programmed 10 act asn an interrupt
input or as a penpheral controi outpul. As an input, CA2
operates in two modes. difenng pnmanily in the methods
available for resetting the interrupt tlag. Each of these two input
modes can operate with either a posilive or a negative active
transition as descnbed above for CA1.

In the output mode, the CA2 pin combines the operations
performed on the CA2 and CB2 pins of the 6520. This added
flexibility allows processor to perform a normal “wnte” hang-
shaking in a system which uses CB1 and CB82 for the senal
operations descnbed above. The CA2 operaing modes are
selected as foliows:

PCR3 | PCR2 | PCR1 Mode

0 0 Q ‘nput moae — Set CA2 interrunt ttag (IFRO1on a
negative rangihon of tnenout signal. Clear IFRO
Qn a reaq of write of the Penpheral A Qutput

Register.

Inaepenaent intermuot inpul mode — SetIFRQ on
a negauve transihon ot the CA2 input $IgNJ).
Reacsng or wnting ORA goes not Clear ne CA2
interrupt Nag.

Input mode — Set CA2 intemupt ag on a posiive
trangiton of the CA2 input signai. Clear 1F RO witn
a 108 or wite of the Penpneral A Quiput Regisier.

InOepenaent INMermyuptiNnput Mode —~ Set iIFRO on
4 POsitive trangition of ine CA2 1nput signal.
Reaaing or wnung ORA 0oes NOt Clear the CA2
‘nerrupt ag.

Hanasnake output mode — Set CA2 output low
on a read or write of the Penpneral A Output
Roqcqu. Reset CA2 high with an active iransibon
on CAt.

Puise Output mode — CA2 goes iow forone cycle
{ollowng a read or write of the Penpheral A
Qutout Regsier.

Manual output mode — The CA2 outlput 18 heid
low w this moge.

Manual cutput mode — The CA2 outout 1s hetd
MGN In this Made.

In the independent input mode, writing or reading the ORA
regisier has no etfecton the CA2 interrupt flag. This flag mustbe
cleared by writing a fogic 1 into the appropriate IFR bit This
mode allows the processor 10 handle mterrupts which are
incependent of any operations taking placs on ihe penpherai
170 ponts.

The handshake and puise output modes have been de-
scribed previously. Note that the timing of the output signal
varies slightly depending on whether the operation is initiated
Dy a read or a wnte. :

3. C81.Control

Control of the active transition of the CB1 input signal
operates in exactly the same manner as thal described above
tor CA1.1 PCR4 is a logic 0 the CB1 interrupt flag ({FR4) will be
set by a negative transition of the CB1 input signal and ciearea
by a read or write of the ORB register. 1f PCR4 is alogic 1, IFR4
will be set by a positive transition of CB1.

if the Shift Register function has been enabled, CB1 will act
as an input or oculpul for the shift register clock signals. In this
mode the CB1 interrupt flag will still respond to the selected
transiion of the signal on the CB1 pin.

4. CB82 Controt

with the senal port disabled, operation of the CB2 pin is a
function of he three high order Dits of the PCR. The CB2 moces
are very sumilar to those descnibed previously for CA2. These
modes are selected as follows:

PCR7 | PCRE | PCRS
9 Q 0

Interruot ot moge — Set CB2 interrupt Nag
(IFAJ) on a negauve lransiion of the CB2 nout |
signal. Clear IFRJ on a reaq or wnte of the
Perpneral 8 Oulout Regrster.

Ingependent nlemuot inoul MOce — SetIFAJ on
a negative iransihon of he CB2 input signal
Reaaing or wniing ORB goes not ceer the
nterruot ag.

Inout mooe — SetCB2 intermuot ag on 3 cositive
transiton of he CB82 nput signai. Clear ine C82
interruot 1ag on a reaa or wnite of ORB.

Ingependent nout mooe — Set IFR3 on a pos-
live transiton of the C82 inout signal. Reaaing or
wnting ORE does not clear ihe CB2 nterruotag

Hanasnake output moce — Set CB2 low on a
wnte QRB operauon. Reset C82 nigh with an
active transition of the CB1 inout signal.

Puise oulpul moae — Set CB2 'ow for one cyce
tollowing a wre ORB operauon.

Manual output moge — The CB2 oulpul 1s neia
10w 1N (g MOGE.

Manual ouloul moge — The CB2 output 1s nea
mgn in this MOOE. -

Auxiiiary Control Register

Many of the functions in the Auxiliary Control Register have
been discussed previously. However.a summary of this register
is presented here as a convenient reference for the 6522 user.
The Auxiliary Control Register is organized as follows:

Bt & — 1 [ 8 ] 4 ] 3 ] 2 1 0
Function = T2 2} PA
Tt Convol | Control | St Regesier Controt | Laten | Laten
Enaote |Enadie

.
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1. PA Latch Enable-

The 6522 provides input latching on both the PA and PB
ports. In this mode, the date'present on the peripheral A input
ping will e latched within he chip when the CA1 interrupt flag
is set Reading the PA port will result in these latches being
transterred into the processor. As long as the CA1 interrupt flag
is set, the data on the peripheral pins can change without
affecting the data in the latches. This input latching can be used
with any of the CA2 input or output modes.

it is important to note that on the PA port, the processor
always reads the data on the peripheral pins (as reflected in the
latches). For output pins, the processor still reads the latches.
This may or may not refiect the data currently in the ORA. Proper
systemn operation requires careful planning on the pan of the
system designer if input iatching is combined with output pins
on the peripheral ports.

Input tatching is enabled by setting bit 0 in the Auxiliary
Control Registerto alogic 1.As iong as this bitis a 0, the laiches
will directly reflect the data on the pins.

2. P8 Latch Enabie

Input latching on the PB port 1s controlied in the same
manner as that descnbed for the PA port. However, with the
penpheral B port the input lalch will store either the voltage on
the pin or the contents of the Output Register (ORB) depending
on whether the pin 1s programmed to act as an input or an
dutput. As with the PA port. the processor aiways reads the input
latches.

3. Shift Register Control
The Shift Regsster operating mode 1s selected as foliows:

ACR4 | ACR3 | ACR2 Mode
0 0 0 Snit Regisier Disadiea
0 0 1 St in under controt of Timer 2
Q 1 0 Shit 10 unaer control of system clock
0 ! ! Shilt 1n unger controt of extemal cicex puises
1 0 0 Free-running outoul atrate cetermined by Timer 2
1 o] ! Shift out unaer control of Timer 2.
1 1 1] Shilt out under controt of he sysiem clock.
1 ! 1 Shift out unaer control of external CIock puises
4. 72 Controi

Timer 2 operates in two modes. if ACRS = 0, T2 acts as an
interval imer in the one-shot mode. it ACRS = 1, Timer 2 acts 10
count a predetermined number of puises on pin PB6.

5. T1 Control

Timer 1 operales in the one-shot or free-running mode with
the PB7 oulput control enabled or disabled. These modes are
selected as follows:

ACR? ACRe Mode
0 Q One-snot mooe — Ouul 10 PB7 cisadied.
0 1 Free-rnunning mode —Ouut 1o PB 7 disabied.
1 o} One-snot mage = Outout 10 PB7 enabied
1 1 Free-running moae Outout 1o PB7 enabied.

‘ ignificant acvance in genersl-
PuROse microprocessor |/0. Unfortunately, its many powerful
leatures, coupled with a set of very flexibie operaling modes,
cause miadmnoappwbbovuycmammotm.
wever, 2 detailed analysis will show that the VIA is organized 1o
dllow convenient control of these powerful features. This
Section seeks 10 assist the system designer in Mis under-
standing of the 6522 by illustrating how the device can be used
in MICroprocessor-tased sysiems.

A. Controi of 6522 Interrupts .

Organization of the 6522 interrupt flags into a single register
greatly facilitates the servicing of interrupts from this device.
Since there is only one IRQ output for the seven possible
sources of interrupt within the chip, the processor must exam-
ine these flags l0 determine the cause of an interrupt. This is
best accomplished by first transferring the contents of the flag
register into the accumutator. At this time it may be necessary 10
mask off those flags which have been disabled in the Interrupt
Enable Regrster. This is particulanly important for the edge
detecting inputs where the flags may be set whether or not the
interrupting function has been enabled. Masking off those flags
can be accomplished by performing an AND operation be-
ween the IER and the accumulator or by performing an "AND
IMMEDIATE.” The second byte ol this AND # instruction
should specily those flags which correspond to interrupt
functions which are 10 be serviced.

it the N flag is set after these operations. an active interrupt
exists within the chips. This intemupt can be detected with a
senes of shift and branch instructions.

Cleanng imerrupt fags is accomplished very conveniently
by wnting a logic 1 directly into the appropriate bit of the
interrupt Flag Register. This can be combined with an interrupt
enable or disable ocoeration as foliows:

LOA #@10010000 iniahze accumulator

STA IFR clear interrupt llag

STA IER set interrupt enable flag
or.

LOA #@00001000 iniighze accumulator

STA IFR Clear interrupt llag

STA IFR disable interrugt

Another very usetul technique for clearing interrupt flags 1s 1o
simply transter the contents of the fiag register back 1nto this
register as follows:

LDA IFR

STA IFR

transfer IFR to accumulator
Clear flags corresponding 1o active
interryupts

After completion of this operation the accumulator will still
contain the interrupt flag intormation. Most imponant, wnting
In1Q the tlag regisier clears only those tlags which are already
sel. This eiminales the possiDility of inadvenently cieanng a
flag while it is being set.

B. Use of Timer 1

Timer 1 represents one of the most powerful eatures of the
6522. The ability to generate very evenly spaced inierrupts and
the abuity 10 controi the voltage om PB7 makes s limer
parucularly valuable in various iming, data detection and wave-
form generation applicatons.

Time-of-Dey Clock Applications

An imponant leature of many sysiems is the ime-of-day
clock. In microprocessor-based systems the time of day s
usually maintained in memory and is updated in an intermupt
service routine. A regular processor interrupt will then assure
that this time of day will aiways be available when it is needed 1n

the main program.
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Generaiing very regular intemupts using previously available
limers presentad difficulties because of the need {0 re-icad the
umer for each interrupk Unfortunaisly, the time between the
intemupts will fuCiLAIL CuUe 10 variations in the interupt response
time. This program is eliminated in the Timer 1 “ree-running”
mode. The accuracy of these “free~running” interrupts is only a
function of the system clock and is not affected by interrupt
response time. )

Asynchronous Data Detection

The extraction of clock and data information from senal
asynchronous ASCII signais or from any single channel cala
recording dewvice relies on the ability l0 establish accurate
strobes. As discussed previousty, the penod of these strobes
can be senously atected Dy (he interrupt response ime using
conventonal imers. However, T! again aliows generauon of
very accurate interrupts. The processor responas (o these
interrupts by strobing the input data. The abiiity 10 relcad the T1
latches without affecung the count-down 1N pProgress is very
usefut n this apphication. This allows the strcbe ime !0 be
doubled or haived dunng dala detection. See Figure 14 for
sequence of operations.

Waveform Generation with Timer 1
In agditon 1o generating processor interrupts, Timer 1 can
De used 10 control the outpul voitage on penpneral pin P87

San 84 Qau 84

o
J—

Sens

(output mode). In this mode a singie Negative puise can be
generaled on PB7 (one-shot moce), or in the free-runming
mode. a contnuous waveiom can be generated. in this latter
mode (he voitage on PB7 will be inverted each time T1 limes
out.

A singie sclenoid can be (nggered very conveniently in the
one-shot mode il the PB7 signal is used to control the soienoid
directly. Wilh thig configuraton the solenoid can be inggered
by simply wnting to T1C-H.

Generating very compiex waveiorms can be a simpie prob-
lemu T1 is used to control PB7 in the Iree-running moce. Dunng
any count-cown process the laiches can be l0aded (o deter-
ming the iength of the next count-down penod. Figure 1 S shaws
s iming sequence lor generaung ASCIlI senal cata.

An application where this mode of operation is also very
powertul is in the generation of bi-phase encoded data for tape
or aisk storage. This encoding techrique and the sequence of
operations wihich would take place are illustrated in Figure 16.

These applicatons represent onty a tiny portion of the
potential T1 applications. Some other possibilities are pulse
width modulation waveforms, sound generaton for wideo
games, A/D lechniques requinng very accurate pulse wiatns,
and wavelorm synthesis in @lectronic games.
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Figure 14. Detecting Asynchronous Data Using Timer 1
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Figure 15. ASCI Serial Data Generation Using T1
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Figure 18. Generating Bi-phase Encoded Dets
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‘Using the 6822 Shift Register
"~ The ShiR Register in the 6522 is designed primavily as &
synchronous serial communications port for distributed sys-
terms. Thess systems can be either singie-processor with

ProCcCessor
temns. The most important characteristic of the Shift Register in
theee appiications is its abilly 10 ransier information at rele-
tively siow data rates 10 aliow the use of R-C noise suppression
techniques. This transier can be accomplished while the
Processor is servicing other aspects of the system. An example
of a simple 2-processor distributed system is shown in Figure
17. Use of the 8522 Shift Regisier aliows effective communica-
tion between the (wo sysiems without the use of relatively
compiex asynchronous communications techniques.

Syompm 1 ea2 e a2 Symem 2
o Qo [~ 1]

Il

Figure 17, Using Shift Register for inter-System
Communication

in a system with distributed peripherais, the Shift Register
can be used to transfer data to the penpheral interface devices.
This is illustrated in Figure 18 for a sysiem with a number of
distributed siatus dispiays. These displays are serviced by
stand-alone controllers which actuate the iamps in the status
dispiays through simpie drivers. The data and clock lines are
wired in paraliel 10 each unit In aadition, a single 6522
penpheral port output allows selection of the display to be
loaded. These seiect lines can be eliminated if all displays are
1o contain the same information. With the system shown, the
status display can be updated at any ime by simply selecting
the desired display and then writing to the Shift Register.

Remote input devices can be serviced in much the same
manner by shifting data into the Shift Register under controi of a
penpheral port output as shown in Figure 18. Each set of input
swilches can be polled by first selecting the set 1o be polied and
then tnggering the shifting operation with a Shift Register read
operation. A shift register interrupt can be used 10 cause the
processor to read the resulting input information after shifting is
compiete.

The techniques described above can be utilized to expand
1/Q capability in a microprocessor based sysiem. in a system
with many status lamps or many input switches, simpie TTL shift
registers wili provide the necessary I/0 in a very cost effective
manner. This is illustrated in Figure 19.

cae n..' ,F_'_-
baal i T | it i - . BE o
I =
-
= §E<:;'.°-:..

fgure 18. for
‘Hwn Using the Shift Register for Servicing Remote
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Figure 19. Expanding System I/0 Uﬁng Shift Register

Clock Generstion Using the Shift Register

In all output Modes the Cata shited out of bit 7 will also be
shifted into bit 0. For this reason the Shift Register need not be
re-oaded if the same data is 10 be shifted out each time. A Shift
Register read operation can be used 1o trigger the shifting
operation.

This capability is very useful for generating penpheral clocks
in the continuous output mode. This mode allows an 8-bit
patiern 10 be shifted out continuously. This is illustrated in
Figure 20. Note that in this mode the shifing operation is
controlled by Timer 2. A single bit time can therefore be up to
256 clock cycles in length.

(o1:}}
cB2 ’ |
Notes:
1. St

2. T gelermined by Timer 2.

Regeater 108080 weth 1110 00007 iy,

Figure 20. Clock Generation Using SR Free-Running Mode
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MAXIMUM RATINGS COMMENT _

Supply Voltage. VCC -03vio +70V Stresses above Ihose lisied under “Absolule Maxmum
Input/Output Voitage. ViN -03vio +70V Ratngs” may cause permanent damage 10 the device.
Operaung Temperature. TOp 0Cwo70C These are siress ratngs only. Functional operation of itus
Storage Temperature. TSTG - -55C10150C dewce at these Or any other CONAILKONS above those Q-

cated n ihe operational sechions of this specticaton 1s not
IMPhes and exposure 10 ADSOIe Maxumum rating condi-
lons {or extended penods May affect device rehability.

Allinputs contain protection circuitry to preventdamage due
10 high stanc discharges. Care shouid be exercised 10
prevent unnecessary application of voitages in excess ol the
allowadie leuts.

STATIC D.C. CHARACTERISTICS (Vec = S0V 5%, Vss = 0, TA = Q to +70 C uniess otherwise noted)

Characteristic Symbol Min Typ Max Unit
Input high voitage (normai operation) VIH +2.4 — Vee vac
Input low voitage (normat operation) viL -03 - +04 vde
Input leakage current- Vi = 0 to 5 Vdc N - *10 +25 uAdc
AW, AES. ASO. AS1, RS2, RS3. CS1.
CS2.CA1. g2
Off-state nput current- Vin = 410 24 V Irsi - +20 =10 uLAGC
vec = Max, 00 10 07 ‘
input Migh current- Vi = 24 V . -100 -250 - MAdC
PAC-PAT. CA2, PBQ-PB7.CB1.CB2 -
input low current- Vi = 0.4 Vdc TN - -10 -16 mAdc

PAQ-PAT7. CA2. PBO-PB7.C8B1.CB2

Output high voitage VCH 24 - - vde
vee = min, ligag = =100 pAdc
PAQ-PAT. CA2. PB0-PB7.CB1.CB2

Output low voitage VoL - - +04 Vac
vee = min, lipag = 1 6 MAdc

Qutput high current {(sourcing) IOH _
VOH =24V -100 -1000 - pAGC
Von = 15V, PB0-PB7,CB1.CB2 =30 -50 - mAdc

Qutput low current (Sinking) oL 16 - - mAdc
VoL = 04 Vde.

| Output leakage current (off state) IOFF - 10 10 MAdC
RQ

irout Capactance- Ta = 25 °'C.f = 1 MHz CiN
R, RES, RSO, RS1, RS2, RS3. CS1,CS2 - - 70 pF:
00-07, PAQO-PAT7, CA2, PB(O-PB7, -— - 10 pF

€B81,CB2
@2 input - - 20 oF
Outputcapacitance-Ta =25 °C.t = 1 MHz Cout - - 10 pF
Power dissipation Pp - 1000 MW
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Figure 21. Reed Timing Characteristics Figure 22. Write Timing Characteristics
A.C. CHARACTERISTICS
Read Timing Charactenstics floading 130 pF and one TTL icad)
Characteristic Symbot Min Typ Max Unit
Deiay ime, aodress valid 10 ciock positive iransition TACR 180 - - nS
Detay time, clock positive transition to data vaiid on bus TcoR - - 395 ns
Peripheral dala setup time TPCR 300 - - nS
Data bus hoid time THR 10 - - nS
Rise ang fall time for clock input TRC - - 25 ns
TRF
Write Timing Charactenstics ' .
Characteristic Symbol Min Typ Max Unit
Enabie puise width g Tc 047 - 25 us
Delay ume. agdress vaiid 10 clock positive rransition TaCw 180 - - ns
Detay ime, cata vaha 1o clock negative transition Tocw 300 - - ‘ nS
Delay ume, read/wnite negative transiion 10 clock TwCw 180 - - nS
positive transition
Data bus hoiad time THw 10 - - nS
Deiay time, Enable negative transition 1o penpneral data vaid Tcew - - 10 JIs
Delay ume. clock negative transition 10 penpherai data vaid TcMOS - - 20 MS
| CMOS (vee — 30%)
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Figure 23. 1/0 Timing Characteristics °
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Peripheral Intertace Characteristics

6522

Characteristics Symbol Min Typ Max Unit
Aise andlaiiime tor CA1.CB1.CA2ana CB2input signais. TRe - - 10 us
Oelay ume. clock negative transition 10 CA2 negatve TCA2 - - 10 NS
transibon (read Nandshake or puise MOde).
Delay une. clock negatve transition 10 CA2 positive TRS! - - 10 LS
Iransiion (puise Moae).
Deiay ime. CA1 acuve transiion (o CA2 positive TRS2 - - 20 NS
transition (hanashake mode).
Oelay ime. clock posiive transition to CA2 or C82 TwHS - - 10 »S
negative lransiion (write Nandsnaxe)
Oetay ime. penpheral Gata vaid 1o C82 negauve Toc 0 - 1S NS
transition.
Delay ime. clock positive transiion 10 CA2 or CB2 TRS3 - - 10 S
oqsilive ransiion (puise moce!
Ceay ume. C81 acuve transition 10 CAZ or C32 cosine TRS4 - - 20 LS
Iransiion (nangsnake moge!
De:ay ime penonerat cata vang 'o CAt ar €31 acive Tie 300 - - n$
ransiion wNogt 'atcning!
Celay ume. C8B! negative rransihon 1o C32 aaia vana TsAl - - icC -3
unterndl SR clock smift out
Oelay ume. negative transiion of C3! nout C'een ‘0 TSR2 - - 3oc ~3
C32 cata vang external c'ock sMift oLl
Cetay nme CB2 qata ainc '0 positive transion ¢! TSR3 - - 30C ~35
C81 ¢cocx ishilt .n nternai or 2derrar oK
Puise NMgin — P36 inpu! Puise Tipw 2 - - o
Puise Niath — C8B1 Irput Clock Ticw 2 - - L3
Puise Spacing — P86 inpul Puise Ps A - - L
Puise Soac:ng — CB! Inpout Puise hCs 2 - - L3

COMMODORE SEMICONDUCTOR GROUP reserves the ngnhl 1o make changes 10 any products herein o
improve rehability, function or design. COMMODORE SEMICONDUCTOR GROUP does not assume any
habihity ansing out of the application or use of any product or circuit descnbed herein; nesther does it convey
any license under s patent righis nor the nghts of others.
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