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THE PIA MCGEB21 - LECTORE | «2Z

+ MAIN CWUARAQTERASTICS OF THE PIA

roe FOMCTIOMAL CMARACTE R\STICS FRO™M THT
Pec. TETS.

ws CPL TO PiA CONM ECTION
me Pif TO VEVICE CONNECTION
- PaRAMMING THE A

am AN EXAMPLE



MAWN CMARACJEI\S'\\QS of M P\A

R

The motorDLa Mc 682t PlA (PERIPHERAL INTERFACE
ADAPTER) 1S AN IDEA CLRMLIT TO CONNETT THE KGNAL
OF THE 6200 FAMILY OF CPU TO PARALLE L bEViQES
AND APPLLCATIONS. OME APPULATIONS COULD Bk
PRIMTERS
Dig PLAYS
S S\ TCHES
RELAYS
0PTO ~ COUPLERS
STEPPING mMoTORS  E1C
APPLICATIONS REQUIRAWMEG MANY I/0 LSy CA M O$E
tevela Pias,
THERR \S A CMOS Pin COMPATIALE QP folt \ubos

TRLOL APPUCATIONS THE Mchf22 AT HAS zs-li?t/
007 POT DRIVERS

THE OSE 0€ A QP ALAWSAYS REQUIRES A caAREFUL
STODY OF (TS MAIN CAA ACTE ULACS . THEY ARKE
FOUWD oW Tye SPEC. SHEET FROM TUE MANMU FAQ
TOREWRX AuD APPULATIONMS MOTES .



THE MAIN DEVIRE CMARACTERUSI LS ARK:

G-UT BDAECTIOMAL RS FOTL COMUNLCATION @1 TH

(A dV
e TWO $-&iT Bdirkaiows (Pin SELECIAME) PORTS

PO COMMUOMICATION WITH PERIPRERALS,

e HANDSHA WS CONTROL LOGAC FOR OPERATION WOITH
PerPnenony .

e 4 PROQNAMMARLE WTE RROPT LIMES THO BIDIRET\O AL
COMTAOL LIMES TO TAE PERPASRAL

WM PROGMLAM COMTIDLLED INTESRRUPTS

m |, 15 and 2niz VERMOWS

a OuTPLTS DALWES 2TTL LOADS

e LOM COSA

e O UMO ELSCX LIMES THAT ALLOAMS MULTIPT
P10y TO AT TAULY COMMNEGED On A BOARD,



YA e VEWNCE CONN ECT\ON

T WAL TWO ALMOSA IDENTLCAL Yoivs CALLED.
A and B. .

CACM LINE PROGRAMMED AS OUTRUTS Can DWVE
2 TTL LOADS )N THE WOM SIATE.

COMTROL LINES CAl AND CB) Ak EVGE
(ENUTIVE ITNPUTS AWD Can REAT 70 FALUNG
O RAVUNG EDGES.

COMTROL LINES CAaz AND Qd2 CAw @k
\eT 72 AS IMPUTS OR OUT PUT ALLO WING THEIR
VSE AS STRORES. WhEN SET AS INPUTS
TUEY ARE UmiLAR TO CGAV AnD CR).

TyxAnfie . DRIWING LE=Ds .

pRWERS  LEDS

PR

PGl 4___}>0_J'4”;—
L .ﬁf—m

P O3




THE FINST ACTIVITY of THE PRLOGRAM HAS
70 B THE IITIALSATION Of Toe PIA.

WHEN RELET 1S ASSERTED ALl REGiTER'S
MTS ARE &7 TO ZERD.

LET US CALL RALE THE BALc ADIRESS THWAT
QECECTS THe CMiP AMD (ET LS TALK ONLY
AGOUT PoRxh YEMEWMBERING THAT PolT B \S
OENT\CAL .

Ry RSP RE&\K e
%Pnﬁ:*-\# o o DILA o ORA
M+ O ) CRA

COLA - CONTADL LEGAIEN. A .
DDA = DATA DARSTION TSR A
OMLA 2 OUTPVT ReG\Wieil A.

cAL
EDR

DATA co ! DA,
eRon. l
ol |

ACTERL MELWTT Twe PRoafAMMER $KES THE P(A AS.

ArvEr] oan
T

DRA. |

| emerp




CPL TO PiA CONNECTION

CONTROL

} DORLESS

6909

|
| L , DATA N

a-a15 €8

: ps
ADDAESS /A + A &
VECODWNG |

w,b} R ESied et R sl U 1000 E*
Qe

1

PIA

C S¢= CSi:-FS'\/

- A -Al ARE CONMECTED TO NSG-RSI TO PELEST THE IN
TERNAL REGUITERS.
~ AS SHOMH ALLTR ANSFERS TAKE PLACE AT THE TRA)
LING EDGE OF €.
_ A2-AI15 owd E,Q QO INTO A DECOMWG TYMEM, AVna
(VAGD ADDASSS ) UGMAL HACTO B GENERATED.
UnA = (E+Q), WHEN THE RuaHT RALE ADMIRSSS
dRiNG VMA 18 SEEN By THE Rox A CS(C#P
&E—LEG)L(ME 1N THE PiA 1\ ACTIVATED.,
L THE R[S lanAl DETERM INES THE WRECKION
o€ OATA FLOW.
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ey
- . VRS v _._,4___*_4._._’__-1
| ¢
| |
| ViHC
[ R
t VK r-——“f— TPWEL ik ViH &
KV ILC ViLez 1PWE H | N ILC
e —1EQ1———] le——'EQ2 1503—~]| tEQa—]
o ViH ViH
Vit Vi
_ 24V
R
—_— tAH——te
Addr 24V
BA. 8% 0.5V
—del e tpHR
te—tAD tacc 'DSR —
Data W
Deta Vatid
0.8V
€D ]
BUSY. 2.4V
L1C,
AVMA . 0.5V
T
\ .
Not Vailid
%\
* Hold time for BA, BS not specified
NOTED Wavelorm measurements for all inputs and outputs are specified at logic "High” = ViHmin and logic “Low’ = ViLmax uniess otherwise specified.
A— . .
“ Fiqure 1 Read Data from Memor r Peripherals
LL\Q\ V& qu Da (o] mory o iphera
—_— - . L teye
. Vu-cc\S
VIH ViH ViH
LViLe ViLe \KV”—C
1gr TEf— —
tPWOH |
EVin ViH
Q ViL ViL
l— tar 1o
R/W
—"
Addr.
BA, B5*
b————1DDW —— tDHW
2.4V,
Data Dats Valid
0.5V
- ———— e —— ]
BUSY
. 2.4V
L \\ l
AVMA &\ 0.5V

\\ Not Valid

* Hold time for BA, BS not specified
INOTE} Waveform measurements for all inputs and outputs are specified at logic *High'' = V|1min and fogic ""Low’

“= VL max uniess otherwise specified.
Figure 2 Vyrite Data to Memory or Peripherals
@ HITACHI 331
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FIGURE 14 — IRQ RELEASE TIME FIGURE 15 — RESET LOW TIME
; = 'RL .
Enable . ‘ .
: RESET
L 4Rt | {
1518} *The RESET line must be a V| tor a mimmum of
1.0 a5 before addressing the PIA.

Note' Timing measurements are referenced 1o and from a low vollage of 0.8 vohis and a hugh voltage ot 2 O volis, unless otherwise noted

FIGURE 16 — EXPANDED BLOCK DIAGRAM

IR0A 38 -— le—— 40 CA
Interrupt Status
f Control A ~
g[-—h-- 39 €Ca2
Conitrot
Ragitter A
00 33 wa— (CRA} L.
L - 1
051 37 - - - Dats Birection
7 3V Register A
| } | (BRRA}
03 30 w—e Daa Bus
Butiers <
04 29 =+ pap Output Bus 1 i}
D% 28 A& H
D6 27 a— p——a 2 PAD
o7 2o Dty g—a 3 PAT
b Register A P2
{ORA) 4
= Peripheral bt — 5 PAZ
1 Iﬂ\e:are 6 PAA
4 p——a- 7 PAS
Hus Input m
. fRegister = ‘ 8 PAG
1B1R} g ——- G FAT
Vee P20 — 10 PBO
Vgg Pin?
Cuiput lig——-= 11 PB1
)| Register B > = 12 PB2
{ORB)
csg 22 -——e Peripheral lg—= 13 P83
Interface
CS1 24— 8 —— 14 FBA
C57 23 -——o= Chepy —» 15 FBH
RSO 36 — e 5::1" je—a 16 PBE
ARS1 30 ——x AW | 17 PB7
RW 21 —wf CoOnvo! 1/\r
Enablae 25 —
RESET 34 ——8=
Data Direction
Conuaol Aeg:ster B
Register B IDDRB)
{CRB)
--—— 18 CB1
interfupt Status
(ROB 17 - Control & le» 19 CB?

¢ T 5ot



MC6821

3L .
cCal we=DGRE SENMIATIVE

Determine Active CA1 [CB1) Transition for Setting
Intertupt Flag IRQAIBN — (bit 7)

b1=0" 1ROAIBII set by high-to-low transition on CA1
(CB1)

bl=1. IROAIEI] set by iow-10-tugh rransimon on CAl
1CB1).

T
£

IRQAI(B} 1 Imerrupt Flag [bit 7}

Goes high on acuve transiion of CA1 ICB1), Auloma-
ucally cleared by MPU Read of Dutput Register A[B).
May also be cleared Dy hardware Reserl.

l

FIGURE 18 — CONTROL WORD FORMAT

CAY (CB1) interrupt Request Enable/Disable

pO=0 Disables IRQA{B] MPU Interrupt by CA7T

{CB1} active transtion

Enable IROA{B} MPU irtetrupt by CAY (CBY

aclive transibon,

1. IRQAIB) will occus on next IMPU generated) pasitive
transition of b f CAT (CB1} actwe transiion OC-
curted while interrupt was disabied.

b0=1:

N 1

_ b7 b6 o ba b3 b2 b w
Control Register | 1goaBI1 | tROAIBIZ CAZ iCB2) DR CA1(CBY)
Flag Flag Control Access Control

1

IRQAIB)2 Interrupt Flag (bit6)

When CA2 [CB2) is an input, 1IROAIB) goes high on ac-
Lve transiion CAZ {(CB2I; Automaucslly cleared by
MPU Read o! Quipul Register AIB). May aiso be
cleared by hardware Reset.

CA2 (CB2) Estabhished as Output tb5= 1) IRGAIB)
2=0, not affected by CAZ2 (CB2} rransitions

|

Determines Whathar Dats Direction Register Or Output
Register is Addressed -

p2=0: Dats Direction Regisier selecied.

bZ=1: Quipul Register seiecied.

|

CA2 (CB2) Established as Output by b= 1

(Nate that operauon of CAZ2 and CB2 output
be b4 bl functlions are not 1dentical}
TF—ca2

10 b3=0 Head Strobs with CA1 Restore

X CA2 goes low on Tust high-10-fow
E wransinon following an MPU read
of Quiput Register A; returned high
by next acuve CAT transiion, as
specified by bit 1

Read Strobs with E Restore

CA2 goes low on first high-10-low
E transinon foliowing an MPLF read
of Outpus Register A; returned high
by nex1 high-to-low E transition dur-
Ing a deselect.

b3=1;

—» CB2
b3=0: Write Strobs with CB1 Restore
CB2 goes fow on first iow-10-hugh
E wransition following an MPU wrile
intc Output Register B; returned
high by the next active CB1 transi-
tion as specitied by bit 1. CRB-b7
must first be cleated by a read of
data.
b3=1. Write Strobe with E Restore
CB2 goes low on first low-to-high
£ pansition following an MPU write
im&” Outpul Register B; returned

sition foltlowing an E pulse which
occurred while the part was de-
selected

L Set/Resen CAZ (CB2}

CAZ ICB2} goes low as MPU writes

b3 =0 into Control Register.

CAZ (CB2Z! goes hugh as MPU wnites

b3= 1 im0 Control Register

3-316

CAZ (CBZI Extablished as Input by b5=0 CAI
o5 cht

Q|Q T
¢ CA2 (CB2) Interrupt Reguest Enable/Disable
b3= (> Disables IRQAIB) MPU Interrupt by
CAZ (CB2) active trangiton.”
b3= 1. Enables IRQAIB) MPU Interrupt by
CA2 ICB2} achive tiansuon,
*IROAIBL will occur on next IMPU generat-
1ed) positive transition of b3 o CA2 {CB2)
active trensmion occurred while interrupt
was disabled
L Determines Active CA2 (CB2) Transition for
Setting Intarrupt Fiag IAGA(B)Z — {Bit b6}
b4=0: IRQABIZ set by high-to-low iransi-
non on CAZ {CB2).
IRQALBIZ set by low-to-tegh trans-
uon on CAZ {CB2}

IN

b4d=1:

N

high by the next low-1o-tgh E uan- d__— 00 \ PUT S .

cae



MC6821

PROPE7 vl be read propertly from those hnes programmed
z< oulpuls even if the voltages are below 2.0 vohs tor a8
“rugh' ar gbove 0.8V for @ Ylow' As outputs, these hnes
are compelible with standard TTL and may also be used as a
wource of atteast T milliampere at 1 5 volis 1o directly dnive
ne Dase of a transisior swich,

Interrupt input (CA1 and CB1) — Fenpheral input lines
CAT and CB1 are input only lines that sel the interrupt flags
21 1he conte regisiers. The actve tensition for these
signals 1s also programmed by the two contiol regisiers.

Peripheral Contro! {CA2) — The peripheral control hne
CAZ can be progremmed 10 act as an nterrupt 1Input of as a

penphetal contial ouipat A5 an ouipul, this hne s compat
ble with standard TTL, a5 an mpui the internal puliup resisior
on this line represents 1 5 standard TTL loads The funchion
ot 1hus signatl hne 1s programmed with Control Register A

Peripheral Control (CB2) ~ Penpheral Control ine CBZ2
may also be programmed 1o act as an interrupt input of
penpheral control output. As ananput, this hne has high in-
put impedance and 1s compatible with standard TTL. As an
output i1 1s compatible w.in standard TTL and may a'so be
used as a source of up 10 1 Mmitiampere a1 1.5 volis 10 directly
drive the base 01 3 11arnsisior swiich. This ine 1s programmed
by Control Register B.

INTERNAL CONTROLS

INITIALIZATION

A RESET has the effect of zeroing all PIA registers. This
wiil sel PAO-FAT, PBO-PBY, CAZ and CBZ as inputs, and all
interrupts disabled. The PIA must be configured duning the
restart program which follows the reset.

There are six locations within the PLA accessible to the
*APU data bus: two Penpheral Regisiers, two Data Direction
Registers, and two Control Regisiers. Selection of these
incations s controlled by the RSO and RS1 inputs together
with bit 2 in the Controt Register, as shown in Table 1
: ~e of the Datg Drecuor
and Control Reqister are as follows.

Dietgie of poosnie confinurat

TABLE 1 - INTERNAL ADDRESSING

ot

Foegisies Bt
RG] RSO | CRA2 ) CRY 7 Location Selecied

4] [e] 1 x Ponipheral Regrster A

4 ] LS Data Orecnion Regisier A
W 1 x ¥ Contred Begrster A

1 4] > 1 Peapheral Register B

1 (i x 0 Dats Dwection Register B
1 1 X X ¢ ontiol Regster B

X Don't Care

PORT A-B HARDWARE CHARACTERISTICS

As shown in Figure 17, the MC6821 has a parr of /0 ports
whose charactenstics differ greatly. The A side s designed
10 drive CMOS logic 1o normal 30% to 70% leveis, and incor-
porates an imernal pullup device that remains conneciled
even in the inpul mode. Because of this, the A side requires
more drive current in the input mode than Port B. In con-
1rast, the B side uses a normal three-state NMOS buffer
which cannot puliup to CMOS levels without external
resistors. The B side can Orive extra loads such as Dari-
inglons vathout problem When the PLA comes out of reser,
the A port represents inputs with pullup resistors, whereas
the B side input mode also! will float lwgh or low, depending
upon the load connecied 1611,
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Notice the cifferences between a Port A and Port B read
operation when in the outputl mode. When reading Port A,
the actual pin s read, whereas the 8 side read comes from an
output fatch, ahead of the actual pin.

CONTROL REGISTERS {CRA and CRB)

The 1wo Control Registers (CRA and CRE! ailow the MPU
1o controt the operation of the four penpheral control lines
CA1, CAZ, CB1, and CBZ Inaddition they aliow the MPU 10
enable the interrupt nes and monitor-the status of the inter-
rupt flags. Buts O through 5 of the two registers may be wnt-
1er or read by the MPU whern ine proper crup seiell anu
register select signals are applied. Bus € and 7 of the two
regisiers are read only anc are modified by external interrupis
ocournng on contre! mes CAY CAZ CB1, or CBZ The for-
mat of the control weoras 1s shown in Figure 18

DATA DIRECTION ACCESS CONTROL BIT (CRA-2 and
CRB-2}

811 2, in each Control Regisier (CRA and CRBI), deter-
munes seiection of either a Penipheral Qutput Register or the
corresponding Data Drection E Register when the proper
register select signals are applied 1o RS0 and RS1. A 17 in
bit 2 aflows access of the Peripneral Interface Register, while
a '0" causes the Data Directicn Register 10 be addressed.

tntarrupt Flags (CRA-6, CRA-7, CRB-6, and CRB-7) —
The four interrupt tlag bits are set by active transitions of
signals on the four Interrupt and Peripheral Control Lnes
when those hnes are programmed 10 be inpuls. These bils
cannot be set directly from the MPU Data Bus and are reset
mgdirectly by a Read Pernipheral Data Operation on the ap-
propriate section,

Control of CA2 and CB2 Peripheral Control Lines (CRA-3,
CRA-4, CRA-5 CRB-3, CRB-4, and CRB-5) ~ Bits 3, 4, and
5 of the two control registers are used 10 control the CA2 and
CB2 Penpheral Control ines. These bits determine if the con-
trol lines will be an interrupt INnput or an output control
signal. bt CRA-5(CRB-5) 15 low, CAZ ICB2)is an interrupt
input ine similar 1o CAY (CB1). When CRA-5 (CRB-B) 15
tugh, CAZ2 {CB2) becomes an outpul signal that may be used
10 control penpheral data transfers. When 1in the cutpul
mode, CAZ and CB2 have shghtly diferent loading
ChiB aCiensucs
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PIA INTERFACE SIGNALS FOR MPU

The P1A imerfaces to the MB800 bus with ar B-bit bidec
1:onai gata bus, three chup select lines, 1wo register select
hres, wo nterrupt request hnes, a read/wnie ing, an enable
enge ana a reset hne. Yo ensure proper operation wath the
MCE800, MCEB802. or MCBBO8 microprocessors, VMA
should be used as an acuive pari of the address decoding

Bidirectional Data (D0-D7} — The tidwectional data lines
i00-C7) allow the transfer of data between the MPU and the
P1A. The daia bus output drivers are three-state dewvices that
remain 0 the high-impedance (¢lf] siate excepi when the
MPU performs a8 P1A read operation. The read/write tme s
tne read {high! siate when 1he FiA 15 selelied for a read
operation.

Enable (E] — The enable pulse, E, is the only tming
signal 1hat is supplied 0 the PIA. Timing ot ail other signals
1s referenced to the leading and trailing edges of the E pulse

Read/Write (R/W) - Tnis signal 15 generated by 1be
MPLI 10 contrai the direction of data wransfers on the data
bus. A iow stale on the P1A read/write line enables the input
butters and data s transferred from the MPU to the PIA on
the E signal if the device has been selected. A high on the
read/write line sets up the PIA for g transfer of data 1o the
bus. The PIA output buffers are enabled when the proper ad-
dress and the enable pulse £ are present.

RESET — The active low RESET line is used to reset all
register bits in the P1A to a logical zero low]. This line can be
used as a power-on resel and as a master reset dunng
sysiem operauon.

Chip Selects (CS0, €S1, and CS2) - These 1hiee mput
signals are ysed to select the PIA CS0 and €51 must be
high and CS2 must be low for selection of the device Data
transfers are then performed under the cortrol of the enable
and read/write signals. The chip select lines must be stable

for the guration of the E pulse The device 's deselected
when any 0! the chip selects ate in e Inacuve stale.

Register Seiects (RS0 and RS1) - The wo register
select ines are used 10 select the vanous registers inside the
PIA. These two hines are used In conjuncuon with iaternal
Control Registers to select a parucular register that is to be
written of 1ead.

The register and chip select iines should be stable {or the
duration of the E pulse while in the read cr write cycle.

Intarrupt Request {IRQA and IROB} — The active low [n-
terrupt Request hnes IROA and TROB) act to imetrupl the
MPU either directly or through nterrupt prionty circuitry.
These lines are "open drain'’ {no load device on the chip).
Thus perrmuts all interrupt reguest ines 1o be tied 1ogetherin a
wire-0OR configuration

Each Interrupl Request line has two interral interrupt flag
bits that can cause the interrupt Request ine 10 go low. £ach
flag b1t 15 associated with @ particuiar penpheral interrupm
ne. Also, {our interrupt enable bits are provided n the PIA
which may be used 10 inhwbit a particutar mterrupt from a
peripheral device.

Servicing an interrupt by the MPU may be accomplished
by a software routing that, on a prioritized basis, sequentially
reads and tests the two conirol registers «n each PIA for in-
terrupt flag bits that are set

The interrupt flags are cleareC (zeroed} as a result of an
MPU Read Periphera! Data Operatior of the corresponding
data reqgister. After being cleared, the interrupt {lag bit can-
not be enabled to be set untl the P1A 15 deselected duting an
E putse The E pulse i1s used to condition the imterrupt contro!
ines (CAY, CAZ, CB1, CB2i. When these lines are used as
interrupt inputs, at least ocne E pulse must occur from the in-
acuve edge 10 the acuve edge of the imerrupt mput signal 1o
condiion the edge sense network, i the interrupt flag has
been enabled and the edge sense circut has been preperly
conditioned, the interrupt flag will be sel on the next active
traasion of the interrupt inpul pin.

PlA PERIPHERAL INTERFACE LINES

The FIA provides two B-bit bidrectional data buses and
four interrupt/control lines for interfacing to penpheral
devices.

Section A Peripheral Data {PAO-PA7) — Each of the
pesipheral data lines can be programmed to act as an input or
cutput. This is accomplhshed by setting a 1" in the cor-
responding Data Direction Register bit for those lines which
are 1o be outputs. A 0" in a bit of the Data Direction
Register causes the corresponding peripheral data hne 10 act
as an input. During an MPU Read Peripheral Data Operation,
the date on peripheral lines programmed 10 act as inputs ap-
pears duectly on the corresponding MPU Data Bus hnes. In
the input mode, the internal pullup resistor on these lines
represents a maximum of 1.5 standard TTi ioads.

The data in Qutput Register A will appear on the data hines
that are programmed 1o be quiputs A logical 17 written in-
to the register will cause a “"high™ on the corresponding data

3-313

line white 3 0" resufts in a “low.” Data in Qutput Register A
may be read by an MPLU “Read Penpheral Data A” operation
when the coirespoending ines are prograrmmed as outputs.
This data will be read properly If the voltage on the
perpheral data ines is greater than 2.0 volts for a logic 1"
output-and less than .8 volt for a logic "0 ouiput. Loading
the output ines such that the vollage on these lines does not
reach full voltage causes the data transferred into the MPU
on a Read operation 1o differ from that comained in the
respective bit of Dutputl Register A,

Section B Peripheral Data (PBO-PB7) — The peripheral
data hnes in the B Section of the PIA can be programmed to
acl as either inpuls of culpuls in a simitar manner 10 PAQ-
PA7. They have three-siate capabily, allowing them 10 enter
a high-impedance state when the penipheral data line is used
as an npul. In additon, dala on the penpheral data hnes




O THE MoMENT WE Wit CARE omyy AQADJTY THe

GAE OF CUA-2 POMGSTTING FOR A AFHILE

AROUT THE OTHERS (PROGRAM-COMTAO UED).
AMOZVMAL IMITIALISATION FEQUENCE \S.

) SET CRA-2=¢h TO BE SURE TO ACeSSS

BDRA
2) et WURECTION of LI MES
O =1n?%7T | 1z00TPOT
3) BT cAa-2=| TO aAcoEsS ORA Awd RE

AMBME TOo EXOMANMGE DATA AMTH TUS
PeiL PueLA L smf‘-] xa
~ [ora\
A CALE STODY wnsd ‘
13 Y%

MAKE A LED auINK. o)
=0

5

WALE
PAI ___DO_MV /A-_'.'O E}“\
ex\T \
PAl=0
\
WALT
\ PAl=




¥ PWeasmM TO MAkE (BD BuNk Tanw PAl

BASE
DOR A
ORA
LA

INAT

WHILE

Do

QLT

OO ALY

TESY

Eqo PEEBH  DEVICE ADDRELLES

EQL BAVE+|
ORG $iooo
CLR cuA SORE TO ADDRESS DIRA.
oA 4502 PAl= OUTPUT | ALL STHER 11 DTS
STA DDRA

LOA 490y SORE TO ADDRESS ONA.
STA CRA.

CLR TEST TE{T=0

Ha TesT

ANE  QuIT QUIT (f TEST4O

LOA ﬁoo ToORW LED OFF

sTA Oup

ase LmT WHT
LDA Jp*oz TOUTLN €ED OW.

<A ORA
QAN WwMmT AT
RRA Whie
nOP QUIT 1§ PEVER VIED.
— WALT TO LEE LED OW ok O EF
RS

RMB L Dommy valuaGe (OR weile



