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Jie Karte M764 arbeitet mit zwel universellen Interfacebsusteinen
vom Typ VIA 652
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"olgenden werden die Merkmale eines VIA Bausteins
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Ritte beachten Sie, daB Ihnen zwel Bausteine auf der
zur Verfiigung stehen.
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canschlisse konnen villig unabhingig voneinander
Ftware als Ein- oder Ausgang programmiert werder
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Als Ausgang geschaltet k&nnen alle Ports eine TTL lLast treiben.
Die B-Seite kann im High-Zustand zusatzlich 1mA bei 1,5V
liefern und so z.B. Darlington-Transistoren direkt treiben,

Bitte beachtenh Sie, daB beim Lesen der Ausgangs i

und 1) auf der B-Seite immer nur der vorher eir chriebene

Wert zurlckgelesen wvird, wihrend bei der der aktuelle

an den Ausgangsports anliegende Wert gelesen mird, Das bedeutet,
dal ein nach "High" programmierter nu<aang der extern nach

"louw" gehalten wird, beim Lesen des A Mgdnggrﬂ7“°tera an

dem entsprechenden Blt auch ein "Low" liefert.

Es besteht die Mdglichkeit, beim Linschreiben in die A~ oder
B-Register Uber CAZ bzw. (B2 Jutomatlb“h einen Quittungs-
impuls zu erzeugen {(siehe Register 12).

Als Eingang geschaltet stellen die Leitungen eine TTL-Last
dar. Bitte beachten Sie, dal der Eingangspegel bei "lLouw"
maximal 0,4V betragen darf.

Die Lingangszustdnde kdnnen Uber die CAl bzw., CBl-btingdnge
(siehe Register 11) abgespeichert werden. Nur die A-Seite
bietet die M&glichkeit auch beim Lesen des Registers 1 auto-
matisch einen Quittungsimpuls an CAZ zu erzeugen (Register 12).

In jeder VIA sind zwei sehr universell verwendbare 16 Bit-Timer
untergebracht.

Timer 1 (Register 4,5,6 und 7) kann in vier verschiedenen
Betriebsarten benutzt werden (Register 11) und zwar intern

zum Erzeugen eines Interrupts nach Ablauf des geladenen Zzhler-
vertes eimalig bzw. kontinuierlich., Weiterhin kann das Port

PB7 als Ausgang dienen und der Timer erzeugt einen Puls (mcno)
bzw. einen kontinuierlichen Takt an diesem Ausgang.

Timer 2 (Register 8 und 9, ist ein Intervall-Zdhler, der
nicht kontinuierlich arbeiten kann. Er dient zum Betrieb
des Schieberegisters, als Interrupt-Timer oder als Zéahler
von Impulsen, die iber PB6 Qlwgvgebbn verden.

Ein bidirektionales Schieberegy zfta (Register 10) mit 7 ver-
schiedenen Betriebsarten (Register 11) vervollstdndigt den
Leistungsumfang der VIA.

ster (Register O
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Uber CB2 kann der Inhalt des Registers 10 seriell ausgegeben

verden und zwar unter Kontrolle von @2, Timer 2 (hierbei
vird an (Bl der Synchrontakt ausgegeben) oder durch einer

T [

>xtern fakt
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gxcernen Uber CB1 als Lingang.

tinlaufende serielle Daten kdnnen an CB2 in das Register 10

eingetaktet werden. Drei Betriebsarten sind méglich: Timer 2
oder ¢2 geben die Taktfrequenz an CB1 aus bzw. an CBl liegt

eine externe Taktfrequenz an. Hierbei unbedingt die Hinweise
Kap., 2 beachten!

Die Interruptfreigabe von den Timern, den Cx-Eingangen und
dem Schieberegister erfolgt in Register 14. Im Register 13

konnen die entsprechenden Statusbits ausgelesen wverden.
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2. AdreBdekodierung

Die I/0-Karte M764 bendtigt 32 Byte des ProzessoradrelBraums
(16 Byte fUr‘jede VIA). Die Basisadresse wird durch 11 Dual-In-

Line-Schalte (AS5...AL19) eingestellt. Die Registeradressen
ergeben leﬁ aus der Addition der Basisadresse und der Register-

adressen., A0 bis A4 wihlen die Register und AdreBbit 5 w#h lt
VIAL oder VIA2 aus.

In der Abb iung ist ein Belspiel zur Ermittlung der richtigen
Schalters te ung fir die Adresse 30400 gezeigt. Dabei sind

die letzten 5 Bits der Adr&SSk 31zht festlegbar, da diese -

wie bereits beschrieben - zur internen Adressierung der Bausteine

dienen.

1.

Schreiben Sie die gewiinschte !
Adresse hexadezimal auf,
z. B. $0400.

2.

Schreiben Sie darunter das

dguivalente Bitmuster. ¢ o0 001 0 0 0 00

. 1B 14 13 1211 1 9 8 7T 6 5 ADRESSE
3.
C . . . a . LR . '
»chreiben Sie darunter wie |
N ’ | , " . X N

folgt die Bezeichnung EM xoX X; X « XXX XX oFF
der 11 Dual-In-Line-S5chalter - S -

Z 03 g $ I t 2 i

ie elf Schalterstellungen ermittelt, Ist das
reffbit "1", schalten Sie auf '}FF ; wenn das
refbit "0" ist, schalten Sie auf "ONT,

Damit haben S
zugehdrige Ad
zugehdrige Ac
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Damit ergeben sich folgende

1

Relaltive Bezeichnung

L\dr;:ohe

Registeradressen:

Beschreibung

Schreiben Lesen

0o ORB/IRB Ausgangsregister B Eingangsregister B

01 ORA/IRA " A n B

02 DDRB Richtungsregister B

03 DDRA " A

Q04 TiC-L Tl LSByte-~Speicher T1 LSByte-Zdhler

05 T1C~H T1 MSByte-Zéhler

ae [REEE 11 LSByte-Speicher

a7 T1L=H 71 M5Byte~Speicher

08 T2C-L T2 LSByte-Speicher T2 LSByte~Zéhler

G9 T2C-H 12 MSByte~Zihler

OA SR Schieberegister

0B ACR {ontrollregister fiir Timer, Schieberegister,
Eingangsspeicher

oc PCR Kontrollregister flr PAL, CA2, CB1, CB2

op IFR Interrupt Flag Register

OE TER Interrupt erlgdbh Register

OF ORA/IRA wvie Register 1 ohne Handshake

10 ORB/IRB Ausgangsregister B tingangsregister B

11 ORA/IRA " A R B

12 CDRB Richtungsregister B

13 DDRA f A

14 T1C~ T1 LSByte~Speicher Tl LSByte-Z&hler

15 T1C-H T1 MSByte-Zdhle

16 TiL-L 11 LSByte~-Speicher

17 T1L-H T1 MSByte-Speicher

18 T2C~L T2 LSByte~Speicher T2 LSByte-Zdhler

19 T2C-H T2 MSByte-Zahler

1A SR Schieberegister

18 ACR Kontrollregister fiir Timer, Schieberegister,
Eingangsspeicher

1C PCR Kontrollregister fUr CAl, CA2, CB1, CB2

10 IFR Interrupt Flag Register

1E IER Interrupt Freigabe Register

1F ORA/IRA vie Register 11 ohne Handshake

Die absolute Registeradrec

von eingestellter Basisadress

ergibt sich aus der Addition
e und der relativen Registeradresse.

v
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Technische Daten

Format :
Anschluid H

FPeripherie- 3
anschlu®

Versorgung

Stond September 1981

Europakarte 100 x 160 mm
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MCS-BUS Uber 64~pol. e
DIN 41612,
Jauform C, a+c bestiickt

{

5 pol. D-Geratestecker {(Buchse)

3 2
LS Lo
Sandwichaufsatz Uber Buchsenleisten
Raster 2,54 mm méglich

iber MCS-BUS-Anschluld
+ 5V / ca. 300 mA




3. VIA Funktiensbeschreibung

Die folgenden Angaben sind dem Datenblatt der Firma Synertek
entnommen {Stand April 1979).

htrdge #38

Bitte beachten Sie unbedingt die technischen Nac
d T a Synertek am Ende des Kapitels.

#106 der
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PIN CONFIGURATION
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SY6522/SY6522A

R

ABSOLUTE MAXIMUM RATINGS

Range

Range

Operating Temperature

Rating Symbeol Value Unit
Supply Voltage Veeo |-0.3t0+7.0( V
Input Voltage Vin |-0.310+7.0] V

This device contains circuitry to protect the inputs
against damage due to high static voitages. However,
it is advised that normal precautions be faken to
avoid application of any voltage higher than maxi-
mum rated voltages.

Storage Temperature

Ta Dto+70 | °C

Tae |-55t0 +150] °C

ELECTRICAL CHARACTERISTICS (Vpe = 5.0V 5%, Ta =0-70°C unless otherwise noted)

i Symbol Characteristic Min, Max. Unit
g Vin input High Voltage (all except ¢2) 2.4 Vee Y
. Vew Clock High Voltage 2.4 Vee vV
ViL Input Low Voltage -0.3 0.4 Vv
lin Input Leakage Current — Vi = 0 to 6 Vde - +2.5 MA
i R/W, RES, RSO, RS1, RS2, RS3, CS1, CS2,
CA1, @2
i Irgy Off-state Input Current — Vyy = .4 to 2.4V - +10 uA
Vee = Max, DO to D7
E 7™ Input High Current — WV = 2.4V -100 - uA
PAD-PA7, CA2, PBO-PB7, CB1, CB2
i Input Low Current — V) = 0.4 Vdc - -1.8 mA
PAO-PA7, CA2, PBO-PB7, CB1, CB2
Vou Output High Voltage 2.4 - \Y
Vee = min, fgag = ~100 pAde
PAO-PA7, CA2, PBO-PB7, CB1, CB2
VoL Output Low Voltage - 0.4 V
Vee = min, ligag = 1.6 mAdc
loH Output High Current {Sourcing)
i Vou = 2.4V -100 - MA
§ Vowu = 1.5V (PBO-PB7) -1.0 - mA
loL Output Low Current (Sinking} 1.6 - mA
Vo = 0.4 Vdc
lopr Output Leakage Current (Off state) - 10 HA
£
l CiN Input Capacitance — Ta = 25°C, f= 1 MHz
| (R/W, RES, RS0, RS1, RS2, R83, €81, €52, - 7.0 pF
’? DO-D7, PAQ-PA7, CA1, CA2, PBO-PB7) '
i (CB1, CB2) ~ 10 pF
; (b2 nputy L 20 oF
CouT Output Capacitance — Ta = 28°C, f= 1 MHz - 10 pF
Po Power Dissipation 700 mw
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SYB522/SYE522A

Vee
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Figure 2. Test Load {for all Dynamic Parameters)

1)
CLOCK
CHIP SELECTS, \§ \\\\\
REGISTER SELECTS, \OW
RIW N
»\ T |
PERIPHERAL NN !
DATA \\\. \ ;
DATA 8US
Figure 3. Read Timing Characteristics
!
§ READ TIMING CHARACTERISTICS (FIGURE 3 i
‘ SY8522 SY6522A %
Symbo! Parameter Min. Max. Min, Max, Unit
i
F Tey Cycle Time 1 5 0.5 50 M |
i : {
! Tace Address Set-Up Time 180 - a0 - ns ¢
I i
! Tcanm Address Hold Time 0 - 8] - ns
..... §
Trea Peripheral Data Set-Up Time 300 - 300 - ns ‘
Teonr Data Bus Delay Time 340 2(30 ns ;
} THR Data Bus Hotd Time 10 — 10 - ns f
? | T {
NOTE: tr, tf = 10 to 30ns. 5
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SY6522/5Y6522A

1}

Oy
CLOCK

CHIP SELETTS,

N\
REGISTER SELECTS
N

N A
Al
AN

P Twow =] = Tpow T Toww

aw

H DATA \
H BUS

NOTE: tr, 1f = 10 to 30ns.

UG |
]
Figure 4. Write Timing Characteristics
WRITE TIMING CHARACTERISTICS (FIGURE 4)
sYe6522 SYG522A
Symbol Parameter Min. Max. Min. Max. Unit
Tevy Cycle Time 1 50 0.50 50 s
Te ¢2 Putse Width 0.44 25 0.22 25 us
Tacw Address Set-Up Time 180 - 90 - ns
Teaw Address Hold Time 0 - 0 - ns
Twew R/W Set-Up Time 180 - 80 ns |
Toww R/W Hold Time 0 - 0 - ns
Tocw Data Bus Set-Up Time 300 - 200 - ns
| TrHw Data Bus Hold Time 10 - 10 — ns !
i
Tepw Peripheral Data Delay Time 1.0 — 1.0 M3 {
Temos Peripheral Data Delay Time
to CMOS Levels — 2.0 — 2.0 MS
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N = SY6522/SY6522A
n PERIPHERAL INTERFACE CHARACTERISTICS
Symbol Characteristic Min, Max. Unit Figure
tr, tf Rise and Fall Time for CA1, CB1, CAZ2, and CB2 - 1.0 us -
Input Signals
Tcaz Delay Time, Clock Negative Transition to CAZ Negative
“ Transition (read handshake or pulse mode) - 1.0 us 5a, Bb
H Trst Delay Time, Clock Negative Transition to CA2 Positive
E Transition (pulse mode) - 1.0 s 5a :
Trso Delay Time, CA1 Active Transition to CAZ Positive %
Transition (handshake mode)} : - 2.0 us 5h
i TwHs Delay Time, Clock Positive Transition to CA2 or CB2 |
l' Negative Transition (write handshake) 0.05 1.0 MS 5e, 5d
i Tpg [ Delay Time, Peripheral Data Valid to CB2 Negative i i
Transition 0.20 1.5 ' M3 5¢, bd i
Tasa Delay Time, Clock Positive Transition to CA2 or CB2
Positive Transition (pulse mods) - 1.0 s 5¢
Trsa Delay Time, CA1 or CB1 Active Transition to CA2 or
m CB2 Positive Transition (handshake mode} ! - 2.0 Lis 5d |
‘ Toy Delay Time Reguired from CAZ2 Quiput to CA1
Active Transition (handshake mode) 400 - ns 5d
T Set-up Time, Peripheral Data Valid to CA1 or CB1
Active Transition (input fatching} 300 ns Be
Tsrmi Shift-Out Delay Time — Time from ¢, Failing Edge
l l to CB2 Data Out - 300 ns 5f
| Tsr2 Shift-In Setup Time — Time from CB2 Data In to !
¢ Rising Edge 300 — ns | 5g
' Tsra External Shift Clock {CB1) Setup Time Relative To 5
@9 Trailing Edge 100 Tevy ns 5g
Tiew Pulse Width — PB6 Input Puise 2 — | us 51
. Tiew  Pulse Width — CB1 Input Clock 2 - : us 5h
lips | Pulse Spacing — PB6 [nput Pulse 2 - [ I 5i
n hies Puise Spacing — CB1 Input Pulse 2 - x us 5h
! !
N
|
L |
i . i
3
"
é
B g
5
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READ iRA
OPERATION

P e

CAZ !
CDATA TAKEN" )

i J — tcA2 \ tRs1

Figure Ba. CA2 Timing for Read Handshake, Pulse Mode

2

i
! READ IRA
OPERATION
“ yy:
re
caz
' “ODATA TAKEN"
ya
{ T/
EA tca2 !
ya
7
i CA1
“DATA READY" ;
) A !
7/ !
E
_________ ACTIVE H
TRANSITION
{
1]
i Figure 5. CA2 Timing for Read Handshake, Handshake Mode
1
| !
o ! ; ‘
! 02 |
H |
| | ;
] ‘4-— o= Wy - | - R
i
i
i WRITE ORA, ORB
/ i CPERATION
S
ﬁ - C
CAZ, CB2
| “DATH READY"
= IGG et
| {
| i
| PA PR :
PERIPHERAL i
DATA §
| !
!
Figure S5¢. CA2, CB2 Timing for Write Handshake, Pulse Made
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a > SYB6522/SY6522A
i
| /
L PAHS
! WRITE ORA, ORE
: OQPERATION
m }{!
i
i i o
m - ‘" / &
H ’ /
“ PA, PB
PERIPHERAL
i DATE
v iay trsa 1
i !
/
i CAY, GBI
5 COATA TAKEN"
H ¥
s
ACTIVE —
TRANSITION
' Figure 5d. CA2, CB2 Timing for Write Handshake, Handshake Mode
) N W -
s LA
PERIPHERAL NN \\\ MRS
INPUT DATA .\\\\\ MBI
' by,
CA1, C81 «W«'
{ INPUT LATCHING
i CONTROL _
’ )
i
L,._" ACTIVE
! TRANSGITION
i
. Figure Se. Peripheral Data Input Latching Timing
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SY6522/SY6522A

]

E “’z
sR2
ce2 i
SHIFT DATA i
{(INPUT) |
4
cB1 ;
SHIFT CLOCK
{(INPUT GR
QUTPUT)
L SETUP TIME MEASURED TO THE FIRST ¢
7 RISING EDGE AFTER CB1 RISING EDGE.
S ‘ 47 !
§ o g pEcsliden i
@ ‘_7 h H
| - _— . . . . {
Figure Bg. Timing for Shift In with Internal or External Shift Clocking ;
cB1 N
SHIFT CLOCK i
“ INPUT |
I |
| |
l<_,_-_. - . tcs — |
’ Figure Bh. External $hift Clock Timing
I PE6 K-
PULSE COUNT }
INPUT [ }
! 3
! P | S
i
! | | i
! P ; |
N 11 S S SRR . 1P e | H
| ! i i i
u Figure 5i, Pulse Count Input Timing
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SY6522/SY6522A

PIN DESCRIPTIONS

RES (Reset)

The reset input clears all internal registers to logic O
{except T1 and T2 latches and counters and the Shift
Register). This places ail peripheral interface lines in
the input state, disabies the timers, shift register, etc.
and disables interrupting from the chip.

$2 (Input Clock)
The input ciock is the system ¢2 clock and is used to
trigger ali data transfers between the system processor
and the SY8522.

R/W (Read/Write)

The direction of the data transfers between the
SY6522 and the system processor is controlled by the
R/W line. If R/W is low, data will be transferred out
of the processor into the selected SYB522 register
{write operation). If R/W ishigh and the chip is select-
ed, data will be transferred out of the SYG522 (read
operation).

DBO-DB7 (Data Bus}

The eight bi-directional data bus fines are used to
transfer data between the SYB522 and the system
processor. During read cycles, the contents of the sel-
ected SYB522 register are placed on the data bus lines
and transferred into the processor. During write
cycles, these lines are high-impedance inputs and data
is transferred from the processor into the selected re-
gister, When the SYG522 is unselected, the data bus
lines are high-impedance.

CS1, CS2 (Chip Selects)

The two chip select inputs are normally connecied to
processor address lines either directly or through de-
coding. The selected SYB522 register will be accessed
when CS1 is high and G52 is low.

RSC-RS3 (Register Selects)
The four Register Select inputs permit the system pro-

cessor to select cne of the 16 internal registers of the
SY6522, as shown in Figure 6.

Register RS Coding Register Description
Number R83 | RS2 | RS1 | RSO Desig. Write Read
0 0 0 0 0 ORB/IRB Qutput Register “"B” input Register “B"’
1 0 0 0 i ORA/IRA Cutput Register “A" Input Register “A”’
2 0 0 1 0 DDRB Data Direction Register 'B”
3 0 0 1 1 DDRA Data Direction Register "A"
4 0 1 0 0 TiC-L T1 Low-Order Latches | T1 Low-Order Counter
5 0 1 0 1 TIC-H T1 High-Order Counter
6 0 1 1 0 T1L-L T1 Low-Order Latches
7 0 1 1 1 TIL-H T1 High-Order Latcheas
8 1 0 0 0 T2C-L T2 Low-Order LLatches T2 Low-Order Counter
9 1 0 0 1 T2C-H T2 High-Order Counter
10 1 0 1 0 SR Shift Register
11 1 0 1 1 ACR Auxiliary Control Register
12 1 1 o] 0 PCR Peripheral Control Register
13 1 1 0 1 IFR interrupt Flag Register
{ER Interrupt Enable Register
ORA/IRA Same as Reg 1 Except No “Handshake”

Figure 6. SYB522 Internal Register Summary

r-. BN BN BE BE BN BN BN B BE B B
|
(62 BN =Y
L
T
I
<
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SY6522/SY6522A

TR ({Interrupt Reguest)

The Interrupt Reguest output goes low whenever an
internal interrupt flag is set and the corresponding in-
terrupt enable bit is a logic 1. This output is “open-
drain’’ to allow the interrupt request signal to be
“wire-or'ed’” with other equivalent signals in the
system,

PAQ-PA7 (Peripheral A Port)

The Peripheral A port consists of 8 lines which can
be individually programmed to act as inputs or out-
puts under control of a Data Direction Register. The
polarity of output pins is controlled by an Output
Register and input data may be latched into an in-
ternal register under control of the CA1 line. All of
these modes of operation are controlied by the sys-
tem processor through the internal control registers.
These lines represent one standard TTL load in the
input mode and will drive one standard TTL load in
the output mode. Figure 7 illustrates the output
circuit.

CA1, CA2 (Peripheral A Control Lines)

The two Peripheral A control lines act as interrupt in-
puts or as handshake outputs. Each line controls an
internal interrupt flag with a corresponding interrupt
enable bit. In addition, CA1 controls the latching of
data on Peripheral A port input lines. CA1 is a high-
impedance input only while CA2 represents one stan-
dard TTL load in the input mode. CA2 will drive one
standard TTL load in the output mode.

|
PAO-FA7,
a2
)
1/G CONTROL i
OUTPUT DATA

INPUT DATA

Figure 7. Peripheral A Port Qutput Circuit

PBO-PB7 (Peripheral B Port)

The Peripheral B port consists of eight bi-dirsctional
lines which are controlled by an output register and a
data direction register in much the same manner as the

i0

PA port. In addition, the polarity of the PB7 output
signal can be controlled by one of the interval timers
while the second timer can be programmed to count
pulses on the PBG pin. Peripheral B lines represent one
standard TTL load in the input mode and will drive
one standard TTL load in the output mode. In addi-
tion, they are capabie of sourcing 1.0mA at 1.5VDC
in the output mode to aliow the outputs to directly
drive Darlington transistor circuits. Figure 8 is the
circuit schematic.

CB1, CB2 (Peripheral B Control Lines)

The Peripheral B control lines act as interrupt inputs
or as handshake outputs. As with CA1 and CA2, each
line controls an interrupt flag with a corresponding in-
terrupt enable bit. In addition, these lines act as a
serial port under control of the Shift Register. These
lines represent one standard TTL load in the input
mode and will drive one siandard TTL load in the
output mode. Unlike PBO-PB7, CB1 and CB2 cannot
drive Darlington transistor circuits.

+BY

INPUT/ o
OUTPUT e !
CONTROL i
T 1
; 1“-—'4»
1 ’_“J
!
OUTPUT ______::DW“,
DATA 1

1

PRO-PBY,
oBl,cB2

INPUT DATA

Figure 8. Peripheral B Port Qutput Circuit

FUNCTIONAL DESCRIPTION

Port A and Port B QOperation

Each 8-bit peripheral port has a Data Direction Reg
ister (DDRA, DDRB) for specitying whether the peri-
pherai pins ara to act as inputs or outputs. A U in a
bit of the Data Direction Register causes the corres-
ponding peripheral pin to act as an input. A 1 causes
the pin te act as an output,

Each peripheral pin is also controlled by a bit in the
Output Register (ORA, ORB) and an Input Register
{IRA, IRB}. When the pin is programmed as an out-
put, the voltage on the pin is controlied by the cor-
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N SY6522/SY6522A
responding bit of the Gutput Register. A 1in the Cut- REG 1 - ORA/IRA
u put Register causes the output to go high, and a 0"
causes the output to go low. Data may be written into ['l 515 ] ’“1 312 ‘L1 fo]
Output Register bits corresponding to pins which are e
“ programmed as inputs. In this case, however, the out- - T PAY
put signal is unaffected. _: - OUTPUT REGISTER "A” (ORA}
Reading a peripheral port causes the contents of the R :\j- . oF )
m Input Register (IRA, IRB) to be transferred onto the . o (NPUT REGISTER "a” (IRl
Data Bus With input latching disabied, IRA will always pa
reflect the levels on the PA pins. With input latching oay
I enabled, IRA will reflect the levels on the PA pins at N
i the time the latching occurred {via CA1). Data fmeetion WRITE READ
Selectio
The iRB register cperates similar to the IR A register. B ettty | oy vrtes Qutout Levet | MPU reads level on PA pi
m However, for pins programmed as outputs there is a R WP reads A S ch
difference. When reading IRA, the Jevel on the pin time of the tast CAT active
determines whether a0 or a 1 is sensed. When reading GORA = 70 (INPUTI | MPU writes 1nfo OR A but Lli?i‘f,?,, lovel on A pin
IRB, however, the bit stored in the output register, Hnput atehing dsablod) | o0 S o
u ORB, is the bit sensed. Thus, for outputs which have o atems ooy e i e
large loading effects and which pull an output “1” e orine last AT active
down or which pull an output “0"” up, reading IRA
u may resuit in reading a 0" when a '1"" was actuaily Figure 10. Qutput Register A {(ORA),
programmed, and reading a ’1" when a ‘0"’ was pro- Input Register A (IRA}
grammed. Reading IRB, on the other hand, will read
the “1” or “'0” level actually programmed, no matter REG 2 (DDRB) AND REG 3 (DDRA)
what the loading on the pin. 171515;43%2]1[0]
Figures 9,10, and 11 illustrate the formats of the port ! b pag/pad]
registers. In addition, the input latching modes are e o PAY
selected by the Auxiliary Control Register (Figure | | | | | Lo PB2PAZ
16.) i m e PRIPA3|  pavA DIRECTION REGISTER
b egapaa] B OR A" IDDRS/ODRA]
Handshake Control of Data Transfers
| SRS o < 171 o 11
The SY@8522 allows positive control of data transfers PRE/PAG
between the system processor and peripheral devices PBI/PAT]

Y07 ASSCCIATED PB/PA PIN IS AN INPUT

REG 0 — CRB/IRB (HIGH IMPEDANCE)

"1 ASSOCIATED PB/PA PIN (5 AN OUTPUT,
WHOSE LEVEL IS DETERMINED BY

{7[616143121"1(’4! ORB/ORA REGISTER BIT
| I

?B0] Figure 11. Data Direction Registers (DDRB, DDRA)
b PR
— PB2 through the operation of “handshake’ lines. Port A
wwwww sggl OUTPUT REGISTER 8" (ORE) lines {CA1, CA2) handshake data on both a read and
' CR . < " \
b —— PB4 a write operation while the Port B lines (CB1, CB2)
INPUT REGISTER "B (ORB) . .
e PBS andshake on a write operation only.
a6 '
Read Handshake
P87 | o - )
i Positive control of data transters from peripheral de-
b . . vices inte the system processor can be accomplished
Data Direction WRITE READ . . . o
| Setection very effectively using Read Handshaking. In this case,
| ODAB = "1 {OUTPUT) | MPU writes Output Level | MPLU reads output reqister bit f P . Py o " f
n (ORR! in ORB. Pin level has no affect. the peripheral device must generate the equivalent o
DDRB = "0 (INPUT) MPU writes into ORB, but | MPU reads input level on PB s PVars e el 4 X NP, PR
ftnput fatchung disabicd) no eHec"‘( or-:;m Qevel,r.u:‘ni pio feadi it fevet on a D""a Head‘{' bigﬂcf o ‘{hﬁ prQ(&:oSOr ngﬂlfving that
DDHE changed . [ re . y . - je el -
SRR TSRO NPU Teads TRE B wiTon s valid datais present on the peripheral port. This signal
{Input fatching enabled) the levet of the PR pin a1 the normally interrupts the processor, which then reads
time of the last CBY active
lreanion the data, causing generation of a ""Data Taken' signal,
The peripheral device responds by making new data
Figure 9. Output Register B (ORB), available. This process continues until the data trans 5
e Input Register B {IRE) fer is complete. 1
i
5
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DATA READY -
cAT |

TRQ OUTRPUT

READ IRA OPERATION

DATA TAKEN"

HANDSHAKE MODE
{CA2)

TDATA TAKEN"

PULSE MODE
CAZ)

| — )

Figure 12. Read Handshake Timing (Port A, Only)

WRITE QRA, ORB
OPERATION ____r””_[

“DATA READY™

HANDSHAKE MODE E

A2 CB2) t
CDATA READY

FULSE MODE ! i

(CAZ,CB2)

“DATA TAKEN
(CA1,CB1)

=

aouTpuT

Figure 13. Write Handshake Timing

in the 5YB6522, automatic ““Read’’ Handshaking is
possible on the Peripheral A port only. The CA1 in-
terrupt input pin accepts the “Data Ready' signal
and CAZ2 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 program control. The “Data Taken’ signal can
either be a puise or a level which is set low by the sys-
tem processor and is cleared by the “Data Ready”
signal. These options are shown in Figure 12 which
itustrates the normal Read Handshaking sequence.

Write Handshake

The sequence of operations which allows handshaking
data from the system processor to a peripheral device

is very similar to that described for Read Handshaking.

However, for Write Handshaking, the SY8522 gener-
ates the “Data Ready’’ signal and the peripheral de-
vice must respond with the “Data Taken' signal. This
can be accompiished on both the PA port and the
PB port on the SY8522. CAZ or CB? act as a “Data
Ready’ output in either the handshake mode or pulse
mode and CAT or CB1 accept the “Data Taken'' sig-
nal from the peripheral device, setting the interrupt
flag and cleaning the “Data Ready” output. This
sequence is shown in Figure 13.

Selection of operating modes for CA1, CA2 cB1,
and CB2 is accomplished by the Peripheral Contro!
Register (Figure 14).

12

Timer Operation

interval Timer T1 consists of two 8-bit latches and a
16-bit counter. The latches are used to store data
which is to be loaded into the counter. After loading,
the counter decrements at ¢2 clock rate. Upon reach-
ing zero, an interrupt flag will be set, and TRQ will go
low if the interrupt is enabled. The timer will then
disable any further interrupts, or will automatically
transfer the contents of the latches into the counter
and will continue to decrement. In addition, the timer
may be programmed to invert the output signal on a
peripheral pin each time it “times-out’’. Each of
these modes is discussed separately below,

The T1 counter is depicted in Figure 15 and the
latches in Figure 16.

REG 12 — PERIPHERAL CONTROL REGISTER

R
[T
[ SSRSSSLALN B B W SR ) {
B2 CONTRAOU ememmmened

e CATINTERRUPT CONTRONL

[o - NECATIVE ACTIVE EDi

iVE ACTIVE EDGE {L‘y < POSITIVE ACTIVE EDG

GE
£

A AT
INDEPENDENT iNTERRUP

b CAZ CONTROL

211 OFERATION
0 0] INPUT NEGA

DEPE
INPUY NEG E0OGE .

3
0 = ACTIVE €0
)

NTERRUPT

GE
M

Figure 14. CA1, CAZ, CB1, CB2 Control
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Two bits are provided in the Auxiliary Control Reg ating modes. The four possible modes are depicted
ister {bits 6 and 7) to allow selection of the T1 oper- in Figure 17, '
REG 4 — TIMER 1 LOW-ORDER COUNTER REG 5 — TIMER 1 HIGH-ORDER COUNTER
i7lsls!4lzlzi1]ol 7ls]slalal2]1]o
I b e
—————2 b 512
b4 e —— 1024
| COUNT b e 2048 | COUNT
VALUE VALUE
————————— — 4056
e ——— I 8192
64 16384
128] 3276¢]
WRITE -8 BITS LOADED INTO T1 LOW-ORDER WRITE - 8 BITS LOADED INTO 71 HIGH-ORDER

LATCHES. LATCH CONTENTS ARE LATCHES. ALSO, AT THIS TIME BOTH

TRANSFERRED INTO LOW-ORDER HIGH AND LOW-ORDER LATCHES

COUNTER AT THE TIME THE HIGH- TRANSFERRED INTO 71 COUNTER.

ORDER COUNTER IS LOADED (REG 5. TiINTERRUPT FLAG ALSO IS RESET.
READ -- 8 BITS FROM T1 LOW-ORDER COUNTER READ - 8 BITS FROM T1 HIGH-ORDER COUNTER

TRANSFERRED TO MPU. IN ADDITION, TRANSFERRED TO MPU.

T1INTERRUPT FLAG IS RESET (BIT &

IN INTERRUPT FLAG REGISTER).

Figure 15. T1 Counter Registers

i EEEEEENE=s
|
I
|
L.

REG € - TIMER 1 LOW-ORDER LATCHES REG 7 ~ TIMER 1 HIGH-QRDER LATCHES
7{8‘5 4!3[2[1]9] 7detstafalzlilo
. T
— e 256 7
) b 512
N — e 024
o e =8 | COUNT b 2048 | COUNT
T J
B i 096 | VALUE
- 32 8192
64 16384
128 32768)]
WRITE — 8 BITS LOADED INTO T1 LOW-ORDER WRITE - 8 BITS LOADED INTO T1 HIGH.ORDER
LATCHES. THIS OPERATION IS NG LATCHES. UNLIKE REG & OPERATION
DIFFERENT THAT A WRITE INTO NO LATCH-TO COUNTER TRANSFERS
REG 4. TAKE PLACE.
READ ~ 8 BITS FROM T1 LOW-ORDER LATCHES READ — 8 BITS FROM T1 HIGH ORDER LATCHES
TRANSFERRED TO MPU. UNLIKE REG 4 TRANSFERRED TO MPU.

OPERATION, THIS DOES NOT CALISE
RESET OF T1 INTERRUPT FLAG.

Figure 16. T1 Latch Registers

REG 11 — AUXILIARY CONTROL REGISTER

DoooaaEn.
COTTTT T s,
T1 TIMER CONTROL

i
T S 7

716 CPERATION PB7 { * DISAE N

00| TIMED INTERRUPT Tz ENABLE LATCHING |

EACH TIME T118

LOADED DISABLED

211 CONTINUOUS 1
INTERRUPTS
TOITIMED INTERRUPT | ONE SHOT
EACH TIME 71458 QUTPUT bt SHIRT REGISTER CONTROL
1 (L:g:?‘iimus SQUARE R
NG SRELE
INTERRUPTS WAVE 40]0L0 DISABLED S
OUTPUT 0]0[1/SHIFT IN UNDER CONTROL OF T2
H11]0]SHIFT IN UNDER CONTROL OF 02
T2 TIMER CONTROL 0171 1/SHIFT IN UNDER CONTRCL OF EXT. CLK
! 5| OPERATION 11010 SHIFT OLT FREL-RU AT T2RATE
| O] TIMED INTEREUPT | 13011 SHIET OUT UNDER C
; 11 COUNT DOWN WiTH e TUNDER
PLLSES ON PBS TTTTY
|
| Figure 17, Auxiliary Contro! Register

Note: The processor does not write directly into the low order counter (T1C-L). Instead, this half of the counter is ivaded auto-
u matically from the low order latch when the processor writes into the high order counter. In fact, it may not be necessary to

write to the low order counter in some applications since the timing operation is triggered by wiiting to the high order counter,
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WRITE TICH
OPERATION

TRO oUTPUT

PB7 OUTPUT !
(T1,0MLY)

i N+ 1.5 CYCLES

Figure 18. Timer 1 and Timer 2 One-Shot Mode Timing

Timer 1 One-Shot 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
TiC-H" operation and generation of the processor
interrupt is a direct function of the data loaded int
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" oper-
ation will cause PB7 to go low. PB7 will return high
when Timer 1 times out. The result is a single pro-
grammable width pulse.

In the one-shot mode, writing into the high order
latch has no effect on the operation of Timer 1. How-
ever, it will be necessary to assure that the low order
latch contains the proper data before initiating the
count-down with a “write T1C-H" operation. When
the processor writes into the high order counter, the
T1 interrupt flag will be cleared, the contents of
the low order latch will be transferred intc 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 phase two following the
write operation. When the counter reaches zero, the
T1 interrupt fiag will be set, the TRQ pin will go fow
{interrupt enabled}, and the signal on PB7 will go
high. At this time the counter will continue to decre-
ment at system clock rate. This allows the system
processor to read the contents of the counter to de-
termine the time since interrupt. However, the T1
interrupt flag cannot be set again unless it has peen
cleared as described in this specification.

Timing for the SYB522 intarval timer one-shot modes.ge.

is shown in Figure 18.

Timer 1 Free-Run Mode

The most important advantage asscciated 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 procéssor 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. However, instead of continuing to decre-
ment from zero after a time-out, the timer automati-
cally 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, by reading T1C-L, or by writing directly into
the flag as described later. However, it is not neces-
sary to rewrite the timer to enable setting the inter-
rupt flag on the next time-out.

All interval timers in the SY6522 are “re-triggerable”.
Rewriting the counter will always re-initialize the
time-out period. In fact, the time-out can be prevent-
ed completely if the processor continues 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 dur-
ing each down-couwrting operaticn 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 medg, the signal on PB7 is inverted and the in-
terrupt 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
cycle during each half cycle of the output signal on
PB7. In this manner, very complex wavefarms can be
generated. Timing for the free-running mode is shown
in Figure 19.
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WRITE TICH
QPERATION

|

RGourrur

PRT QUTPUT i .,

L
- | I

N2 CYCLES- -«-~—~~»m-~—~———~—!

{,A ........ N+ 15CYCLES

Note: A precaution to take in the use of PB7 as the timer output concerns the Data Direction Register contents for PB7. Both
DDRB bit 7 and ACR bit 7 must be 1 for PB7 o function as the timer output. If one is 1 and the other is 0, then PB7 functions

as a normal cutput pin, controlled by ORB bit 7.

Figure 19. Timer 1 Free-Run Mode Timing

Timer 2 Operation

Timer 2 operates as an interval timer {in the “one-
stot’”” mode only), or as a counter for counting nega-
tive pulses on the PE6 peripheral pin. A single con-
trol bit is provided in the Auxiliary Control Register
to select between these two modes. This timer is com-
prised of a “write-only” low-order latch {T2L-L),a
“read-only” low-order counter and a read/write high
order counter. The counter registers act as a 16-bit
counter which decrements at ®2 rate. Figure 20 illus-
trates the T2 Counter Registers.

Timer 2 One-Shot Mode

As an interval timer, T2 operates in the “‘one-shot”’
maode similar to Timer 1. In this mode, T2 provides a
single interrupt for each “write T2C-H" operation.
After timing out, the counter will continue to decre-
ment. However, setting of the interrupt flag will be
disabled after initial time-cut so that it will not be set
by the counter continuing to decrement 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.

REG 8 ~ TIMER 2 LOW-ORDER COUNTER

leps[s ][]
L

COUNT
VALUE

128
-k

WRITE - EBITS LOADED INTO T2 LOW ORDER
LATCHES
READ - S BITS FROM T2 LOW GROER COUNTER

TRANSFERRED O MPU. T2 INTERRUPT
FLAG IS RESET.

REG 9 — TIMER 2 HIGH-ORDER COUNTER

HSIE!‘*IE(?HjI

b 2856

b 512

b 1024

COUNT
VALUE

e 2088 |

e 4096

e 8192

16384

3‘278&1

WRITE -~ 8BITS LOADED INTO T2 HIGH-ORDER
COUNTER. ALSO, LOW-ORDER LATCHES
TRANSFERRED TO LOW.ORDER
COUNTER IN ADDITION, T2 INTERRUPT
FLAG IS RESET

2BiTS FROM T2 HIGH.ORDER COUNTER
TRANSFERAED TO MPy

READ -

Figure 20. T2 Counter Registers
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Timer 2 Pulse Counting Mode

in the pulse counting mode, T2 serves primarily to
count a predetermined number of negative-going
pulses on PB6. This is accomplished by first loading
a number into T2. Writing into T2C-H clears the in-
terrupt flagand allows the counter to decrement each
time a pulse is applied to PB6. The interrupt flag will
be set when T2 reaches zero. At this time the counter
wili continue to decrement with each puise on PBS.
However, it is necessary to rewrite T2C-H to allow
the interrupt flag to set on subsequent down-counting
operations. Timing for this mode is shown in Figure
21. The pulse must be low on the leading edge of $2.

Shift Register Operation

The Shift Register (SR) performs serial data transfers
into and out of the CB2 gin under control of an in-
ternal moduio-8 counter. Shift pulses can be applied
to the CB1 pin from an external scurce or, with the
proper mode selection, shift pulses generated inter-
nally will appear on the CB1 pin for controlling ex-
ternal devices.

The control bits which select the various shift register
operating modes are located in the Auxiliary Control
Register. Figure 22 iliustrates the configuration of the
SR data bits and the SR control bits of the ACR.

Figures 23 and 24 illustrate the operation of the vari-
ous shift register modes.

Interrupt Cperation

Controlling interrupts within the SY6522 involves
three principal operations. These are flagging the in-
terrupts, enabling interrupts and signaling to the pro-
cessor that an active interrupt exists within the chip.
Interrupt flags are set by interrupting conditions
which exist within the chip or on inputs to the chip.
These flags normally remain set until the interrupt
has been serviced. To determing the source of an in-
terrupt, the microprocessor must examine these flags
irn order from highest to lowest priority. This is ac-
complished by reading the flag register into the pro-
cessor accumulator, shifting this register either right
or left and then using conditional branch instructions
to detect an active interrupt,

Associated with each interrupt flag is an interrupt
enable bit. This can be set or cleared by the proces-
sor to enable interrupting the processor from the cor-
responding interrupt flag. {f an interrupt flag is set to
a logic 1 by an interrupting condition, and the corres-
ponding interrupt enable bit is set to a 1, the Inter-
rupt Request Qutput (IRQ) will go low. TRQ is an
“open-collector’ output which can be “‘wire-or'ed”
with other devices in the system to interrtpt the
processor.

In the §Y6522, all the interrupt flags are contained
in one register. 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 sev-
eral devices within a system to locate the source of
an interrupt.

WRITE T2C-H
OPERATION

[

PB6 INPUT

u

TRQ OUTPUT

N N-1

Figure 21. Timer 2 Pulse Counting Mode

N2 !/ 2 | 1 | 0

REG 10 — SHIFT REGISTER
I’Iﬁlf’ljlﬁli!ﬂél _
=

|
!
i
SHIET
’. - REGISTER
BITS
A\

NOTES:

1. WHEN SHIFTING QUT BIT 7 1S THE FIRST BIT
OUT AND SIMULTANEGUSLY 1S ROTATED BACK
INTOBIT O,

2 WHEN SHIFTING N, BITS INITIALLY ENTER
BIT 0 AND ARE SHIFTED TOWARDS BiT 7

Figure 22. SR and ACR Control Bits

REG 11 — AUXILIARY CONTROL REGISTER

TLET

~
o

IT

|

| SHIFT REGISTER
MOCE CONTROL

413412 OPERATION

Q104G DISABLED

0j011 SHIFTIN UNDER CONTROL OF T2
GJ11G] SHIFT INUNDER CONTROL OF 45

LEREN SHIFT IN UNDER CONTROL OF EXT CLK
11010 SHIFT OUT FREE-RUNNING AT T2 RATE
11011 SHIFT OUT UNDER CONTROL OF 72
111}0 SHIFT CUT UNDER CONTROL OF ')

tEy i SHIFT OGUT UNDER CONTROL OF £XT CLK

16
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$R Disabled (000)

The 000 mode is used to disable the Shift Register. In this mode the microprocessor can write or read the SR, but the
shifting operation is disabled and operation of CB1 and CB2 is controlled by the appropriate bits in the Peripheral
Control Register (PCR). In this mode the SR Interrupt Flag is disabled (held to a logic 0).

Shift in Under Control of T2 (001)

In the 001 mode the shifting rate is controlled by the low order 8 bits of T2, Shift pulses are generated on the CB1 pin
to control shifting in external devices. The time between transitions of this cutput clock is a function of the system
clock period and the contents of the low order T2 tatch (N).

The shifting operation is triggered by writing or reading the shift register. Data is shifted first into the low order bit
of SR and is then shifted into the next higher order bit of the shift register on the regative-going edge of each clock
pulse. The input data should change before the positive-going edge of the CB1 clock pulse. This data is shifted into
the shift register during the ¢ clock cycle following the positive-going edge of the CB1 clock pulse. After 8 CB1
clock pulses, the shift register interrupt flag will be set and TRQ will go fow.

WRITE OR READ i l
SHIFT REG /L

N+2 CYCLES N2 I
| cvoLEs ;

corouteur i L 7 e I
SO B, R 7 s

; f
Shift in Under Control of ¢ (010) 7 ﬁmyang beachien T

fn mode 010 the shift rate is a direct function of the system clock frequency. CB1 becomes an output which
generates shift pulses for controiling 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 G and is then shifted into the next higher order bit of the shift register on the trailing edge of each ¢5 clock pulse.
After 8 clock pulses, the shift register interrupt flag will be set, and the output clock pulses on CB1 will stop.

Dy

READ SR
OPERATION

CB1OUTPUT i
SHIFT CLOCK

S,

i ]

Shift in Under Control of External CB1 Clock (011) f‘y K oz
fnmode 011 CB1 becomes an input. 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. However, the shift register
counter does not stop the shifting operation; it acts simply as a pulse counter. 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 following the positive-going edge of the CB1 shift
pulse. For this reason, data must be held stable during the first fuil cycle following CB1 going high.

CBUINPUT
SHIFT CLOCK

CA2 INPUT ST
DATA (// 4

TRG

Figure 23. Shift Register Input Modes
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Shift Qut Free-Running at T2 Rate {100)

Maode 100 is very simitar to mode 101 in which the shifting rate is set by T2, However, in mode 100 the SR Counter
does not stop the shifting operation. Since the Shift Register bit 7 (SR7)} is recirculated back into bit 0, the 8 bits
joaded intc the shift register will be clocked onto CB2 repetitively. In this mode the shift register counter is disabled.

s HIHHTBHIRHEBERBRI iR aasiiinpninnn

Cy |

| i

WRITE SR r“‘ |
OPERATION |
N+2 CYCLES - N+2CYCLES |

. t = . . r....-..g . }.—.—
RN e TR i T e O
SO G G SR SXN/ED SRR i

CEIGUTPUT i
SHIFT CLOCK

b

pesnce o
~

g

Shift Out Under Control of T2 (101)

In mode 101 the shift rate is controlled by T2 (as in the previous mode). 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
. CB2remains at the last data level.

&
2 1
cLocK !
b | | '
WRITE SR _—r"“"“i i !
OPERATION ) b
i

!

|
{
)
!
|

N+2 CYCLES N+2 CYCLES !
| |/
CB1OUTPUT 1 2 3 / l 8 i
SHIFT CLOCK L__.._.._J :
/o |

para T RN ! A 2 A /] ) S
RG |

Shift Out Under Control of ¢2 {110)
In mode 110, the shift rate is controlled by the ¢, system clock.

WRITE SR l'—‘—'] !
OPERATION |

i
1
i |
CB10QUTPUT , 7/ 4
SHIFT CLOCK ] ! i ? 2 : . l 3

L
o™ X X XX X

Shift Out Under Contro! of External CB1 Clock {111)

In mode 111 shifting is controlled by pulses applied to the CB1 pin by an external device. The SR counter sets the SR
Interrupt flag each time it counts 8 pulses but it does not disable the shifting function. Each time the microprocessor
i writes or reads the shift register, the SR Interrupt flag is reset and the SR counter is initialized to begin counting the
niext 8 shift pulses on pin CB1. After B shift pulses, the interrupt flag is set. The microprocessor can then load the
shift register with the next byte of data.

1y
w LU L L Ly /"’Lﬂ.,ﬂj'm_
g;‘l:;:\lsjo(\l i i - l
I L L]

7
B2 OUTFUT y
GatA ! X 2 /]

i

><
B
O

(5

Figure 24. Shift Register Cutput Modes
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SYE522-SHIFT REGISTER MODE PROBLEM

There are 7 shift register modes in the $Y6522. One of the modes,
mode 010, permits shifting data into the SYE&522 under control of
the P2 system clock. 1t has been found that this mode does not
function properly and this note is intended to describe the nature
of the problenm.

When the mode control (Auxiliary Control Register) is set up, the
SY6522 device is ready to shift in data. The shift operation is
initiated when the processor writes or reads the Shift Register in
the SY6522. At this point, the SY6522 would normally generate a
series of 8 clock pulses on the CBl1 pin which would be used to clock
an external shift register, whose output would tie directly into the
CB2 pin of the SY6522. Figure 1 shows a teypical arrangement.

o } cLocx

SYe522 CR?

|
4

8-BIT SHIFT REGISTER

Dt
x
L

T0

Figure 1 - Simplified Schematic

However, in this mode only, the SY6522 generates 9 clock pulses,
instead of 8. As far as the external shift register is concerned,
the 9th clock pulse is extraneous. However, the processor interrupt
(signifying shift register full) does not occur until the 9th clock
pulse has occurred. The actual waveforms are shown in Figure 2.
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SOLUTIONS

There are three alternatives:

1. Shift in under control of T2 (mode 001). In this mode,
The T2 timer on the SY6522 is used to generate the clocks.

2. Build some off-chip circuitry to block the 9th clock pulse
from affecting the external shift register.

Figure 3 shows a sample circuit. Note that ,the circuit of Figure 3 must
-be disabled if it is desired to shift out, as well as to shift {n.
In this case, the circuit must only be enabled for shift in operation.
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3. Disablie the shift register before the 9th clock
. J f pulse 1s generated.
In this case, only 8 pulse§ will be generated and no 1ntegrupt will
occur. This requires precise timing in the program. Figure 4
{1lustrates the program waveforms with a sample Histing.

DusaBLE

; - READ
w5 P S T e | SuiFT
SEET RECSTER (TO LITIATE SHIFT) REG STEL
 @uTeuT HER P Dot
%me, ! “ 3 * 5 g 7 & | ke GTU PULSE &
e R : . Y . omeuR
Faa | No mITERRLPT
. - .. - . . . Bovws ema omv ST DO I WGP WD CwoR e o

g Ty = 5 P (= e [ 7 1= TUTTTTT

R -
0024 AD 0A AB LDA SR1 $START SHIFT
0027 EA NOF $DELAY 10 CL¥ CYCLES
0028 EA NOF
002y EA NOH
002A EA NOE
DO2E  EA WOt
002C Ay 00 LDA €00 SDISABLE SHIFT REG
002 8D 0k A S1a ACK1
0031 AD 0A AB LDA SK1
FIGURE 4

Waveforms and Listing to Abort Shift After 8 Clocks
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TS5Y6522 - TIMING PRECAUTIONS FOR EXTERNALLY CLOCKING SHIFT REGISTER

The SY6522 Versatile Interface Adapter has in internal 8-bit shift register which
permits serial data communication with other units. One of the shift register modes
permits shifting data into the SY6522 clocked by an external clock source. Figure

1 shows the timing waveforms.

BIET CLocK L d

CBL INPYTY TTTIITTTTI TP
OAYA "Zé’}”'}’ Y, }

tRO
Figure 1 - Timing Waveforms to Shift In with External Clock

A potential problem exists with this scheme if the external clock is applied
asynchronously to the @2 clock of the SY6522. Specifically, care must be taken
to ensure that the positive-going edge of the CBl clock does not occur during the
last 100 nsec of the P2 time. Figure 2 illustrates this.
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= {EXTERNAL ST

SHIFT CLOCK) g %
- POSITIVE EDGE

TRANSITIORS ®OT
PERMITTED,
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e

Figure 2 - CB1 Timing Restrictions
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A clean solution is to clock the external clock with #2, as shown in Figure 3
In this way, both positive and negative transitions occur coincident with the
$2 positive-going edge and praoper operation is ensure.

1474

TO SY6522

EXT Bl PIN

CLOCK

w
Fav)

Figure 3 - Clocking Circuit for CBI Input
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Belegung Socksl SB

(Beschreibung gilt Fur eingelegte Brucke)

1i/714 . RES auf Pirn 25 DSub

2/13 NMI quf Pin 9 Dgub\
Salternativ

3/12 ~12V auf Pin 8 DSub”

4,11 -12V auf Pinl8 DSub
\\altarﬁmtiv

5/10 +12V auf Pinl9 DSub”

65/9 +5V auf Pin 20 DSub

7/8 GND auf Pim 10 DSub
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