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~545-1 CAT Controller (CRTC)
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CONCEPT | SN
The 6545-1 is a CRT Controller intended 10 provide capabulity for intaﬁcmg/ the~6500/6800
microprocessor families to CRT or Tv-type raster scan displays. A unique teafture i#ine intiusion ot
several modes of operation, so that the system designer can corﬂgumi_sm‘e?wum a wide

assortment of technigques. LS
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FEATURES:
a Singte +5 volt (£5%) power supply.
« Alphanumenc and limited graphics

Extemél ﬁglil péﬁéﬁpabulity.
Capable of addréssing up to 16K character

capabihties. video display RAM.
« Fully programmabie display (rows. columns, = No DMA required.
blanking, etc). ¢ Pin-compatible with MC684S.

o Non-interiaced scan.
« 50/60 Hz operaunon.
o Fully programmaole cursor.

RowsColumn or straight-pinary addressing
for video display RAM.
}ntemal 8-pit status register.
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ORDERING INFORMATION’ 8545-1 PIN DESIGNATION
st 6545'1 1 MHZ GND 1 40 ) VSYNC
MXS 6545A-1 2 MHz AES 4 2 19 =SYNC

LPEN 3 3 18 RA0

CCOMAD e 4 37 RA1

CCI/MA! 3 § 36 RA2

CC2/MA2 &2 8 a5 RAJ

. CCIMAI e 7 34 RA4
CCa/MAL e2 8 33 (s]-4]

CCS/MAS e 9 32 o

CCB/MAGE &2 10 N 082

CCT/MAT & 11 30 083

CRO/MAB & 12 29 o84

CR1/MAQ &3 13 28 0BS

CRUMAI0 e 14 27 086

PACKAGE DESIGNATOR CRI/MAI 2 1§ 26 087
C = CERAMIC CR4/MAI2 e 18 25 b3 CS
P = PLASTIC CRS/MA13 e 17 24 RS
DISPLAY ENABLE €3 18 23 @2

CURSOR &4 19 22 AW

vee = 20 21 CCLK

G
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MAXIMUM RATINGS

Supply Voitage, VCC -Q3Vie +70V
InpuvOutput Voltage. ViN -03Vio +70V
Operatng Temperature. TOp 0°Cto 70°C
Storage Temperature, TSTG -55°C to 150°C

Allinputs contain protection circuitry to preventdamage due
to high static discharges. Care shouid be exercised 0
prevent unnecessary appiication of voltages in excess ofthe
allowabie hmits. .

COMMENT

Stresses above those listed under "Absclute Madimum
Ratings” may cause permanent camage !0 the device,
These are stress ratings only. Functional operabon of thig
device at these or any other conaiions above those Indk
cated in the operational sections of this specificaton is not
implied and exposure !0 absolute maximum raling condi-
tions for extended penods May affect device rehability.

ELECTRICAL CHARACTERISTICS (VcCc =50V £ 5%, Ta = O to 70°C. uniass otherwise noted)

a
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Symbol Charscteristic Min. Max. Unit T
ViH Input High Voltage 20 vee v \
ViL Input Low Voltage -03 08 v }
N Input Leakage (@2. R/w. RES. CS. RS. LPEN. CCLK - 25 LA
ITSI Three-State Input Leakage (DB0-0B7) - 100 pA
VIN =04 t0 24V
VOH Qutput High Voitage 24 vee v
ILOAD = 205uA 10B0-087
ILOAD = '00uA (ail otners)
L VOL Qutput Low Voltage vV§S " 04 v
'LOAD = ' 6mA
1 P0 Power Dissipation - 1000 mwW
’ CiN input Capacitance .
@2. R,n RES.CS. RS. LPEN. CCLK - 100 pF
08Q-087 - 125 oF
Court Qulout Capacitance - 100 pF
INTERFACE DIAGRAM vee GND
MPY ' F | |
e i SYNC
cso-ca7 ‘ > ySYNC
02 i e DI SPLAY ENABLE
A — 08481 CRTC — CURSOR
RS = e CCLK
e AE3

MAQ MA13 RAQ RA4

REFRESH AAM AND CHARACTER AROM
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MPU BUS INTERFACE CHARACTERISTICS

WRTE CYCLE
- __Teve
g 'C — ™ ‘
. ‘j'—- \\ I
—-1 'ACW [a— —»i CAH e
e TN I,
WCW e ICWH
AW
e
omavs 7777711111, e

WRITE TIMING CHARACTERISTICS

Ve = 50V = 5%. Ta = 0 to 70 C. uniess otherwise noted)

6545-1 854841

Symbol Characteristic Min. Max. Min. Max. Unit
1cye Cyc'e Time 10 2d 05 40 us
1c 22 Puise Wiadth 3170 - 235 - ns
tACN Address Set-Up Time 180 - 90 - ns
ICAH Agaress Holg Time 0 - Q - ns
"NWCW AN Set-Up Time 180 —_ 30 - ns
cwH | AW Hold Time 0 - 0 - ns
1OCW Data Bus Set-Up Time 265 - 100 - ns
THW Data Bus Hotd Time 10 - 10 - ns

(trana tf = 1010 30 ns)




MPU BUS INTERFACE CHARACTERISTICS

READ CYCLE
e 1C —"
2 /r hL
. ACR e —t [CAR |
TN T,
e
WCR—34 ! e o —u A f—
ICOA [
DATA BUS
READ TIMING CHARACTERISTICS .
(Ve = 50V £ 5%. Ta = Q1o 70 C. unless otherwise noted)
85451 SS48A-1
Symbol | Characteristic Min Max. Min. Max. Unit
1©cYe Cycle Time 10 40 Qs 40 us
'c @2 Pulse Width 470 - 235 - ns
'ACR | Adaress Set-Up Time ‘80 - 30 - ns
'CAR Address Hoig Time Q0 - Q - ns
WCR R/w Set-Up Time 180 - 30 - ns
ICOR Read Access Time - 340 - 150 ns
{¥Y-] Read Hoid Time '0 - 10 - ns
CoA Data Bus Acu;o Time (Invaiigd Oata) 40 - 40 - ns

tranaty= 1010 30 ny)




MEMORY AND VIDEO INTERFACE CHARACTERISTICS
(VCC = 50V £ 5%, Ta = 0 to 70°C, uniess otherwise noted)

cCy
cCH Output Perameter
0-MA13

cex | . AAGAAS o
X&- DISPLAY-ENABLE s)10]

0 . ,
WS, 7777777 TTTTTITIIIIA o -
CURSOR 'C00

SYSTEM TIMING

SYSTEM TIMING PARAMETERS (VCC = 50V +5%. Ta = 0 to 70°C. uniess otherwise noted)

8548-1 CS48A-1

Symbol | Characteristics . Min. Max. Min, Max. Unit
ol 4 Character Clock Cycle Time 040 40 0.40 40 us
'ICCH Character Clock Pulse Width 200 - 200 - ns
IMAD MAQ-MA13 Propagation Delay - 300 - 300 ns
IRAD RAQ-RA4 Propagation Oelay - 300 - 300 ns
1DTo DISPLAY ENABLE Propagation Delay - 378 - 375 ns
1HSD HSYNC Propagation Delay - 373 - 375 ns
VSO VSYNC Propagation Qelay - 375 - 375 ns
100 CURSOR Propagation Delay - 375 - 375 ns
tLPH LPEN Hold Time 100 - 100 - ns .
(W2 LPEN Set-up Time 20 - 20 - ns
WwP? CCLK to LPEN Oelay 0 - 0 - ns

t. i = 20 ns (Mmax)

LIGHT PEN STROBE TIMING DEFINITIONS

WP2 | 1LPY e 1 P =i

LPEN

SEE NQTE

MAG-MA1 3 n x Ast f ne x

NOTE. “Saje” hme position for LPEN positve €008 10 Cause
acaress n>2 10 oad 1Mo Lignt Pen Register.
1P ANt Pt e tiMe DOSINONS CAUSING UNCHNEIN NIsUltS.




MPU INTERPACE SIGNAL DESCRIPTION

#2 (Clockd

Tha input clock ismosysmnacsockwisuseotomgg«
ali data transters between the System microprocessor and
the 6545-1.

RAT (Read/Writs) )

The RAW signal 1s generated by the microprocessor and is
used to control (he direction ot da@ ransters. A high on the

A/W pin allows the processor to read the daa supplied by
ihe 6545-1; a low on the R/w pin aliows 3 wnte to e 6545-1.

G3 (Chip Select)

The Chip Select input is normally connected (o the pro-
cessor address bus either girectly or through a decoder. The
6545-1 is selected when CS is low.

RS (Register Select)

The Register Select input is used to access intamal registers.
A low on this pin permits wntes into the Address Register
ang reads from the Status Register. The contents of the
Address Register 1s the identty of the register accessed
whien RS 18 high.

D8g-087 (Dsta Bus)

The DBq-087 pins are the exght data lines used for ranster
of data Detween the processor and the 6545-1. These lines
are br-directional and are normally nigh-impedance except
dunng read cyc'es when (he chip is selected.

VIDEQ lNTERFACﬁ SIGNAL DESCRIPTION

HSYNC (Horizontal Sync)

The HSYNC signal is an active-high output used to deter-
mine the nonzontal position of displayed text. It may drive a
CRT monitor directly or may be used for composite video
generation. HSYNC ume position and wigth are fuily
programmabie.

VSYNC (Vertical Sync)

The VSYNC signal 1s an active-nigh output usead to deter-
mine tne vertical positon of dispiayed lext. Like HSYNC.
VSYNC may be used to anve a CRT monitor or composite
video generauon circuits. VSYNC pasition ana width are
both fully programmabie.

DISPLAY ENABLE

The DISPLAY ENABLE signai s an active-high outputandis
used !0 ndicate when ne §545-1 s generaung actve
display nformatcn. The number of honzontal aisplayed
characters and the number of vertical aisplayed characters
are botn fully programmabie and togetner are used !0
generate the DISPLAY ENABLE signal. Dispiay Enable can
be deiayea Dy one character ime Dy seting Dit4 ofRB80a
"1

CURSOR

The CURSOR signal is an active-high output and is used o
ndicate when the scan coincides with the programmed
cursor position. The cursor positicn may be programmed 10
be any characterin the address fieid. Furthermore, mithin the
character, the cursor may be programmed to be any block of
scan lines, since the start scan line and the end scanline are
both programmabie. The CURSOR position may be Gelayed
by one characler ume by setting bit 5 of R8a1’"

LPEN

The LPEN signal is an edge-sensitive input and is used 10
load the intemal Light Pen Register with the contents of the
Refresh Scan Counter at the time the active edge occurs.
The active edge of LPEN is the low-to-high transition.

CCLK

The CCLK signal is the character timing clock input and is
used as the time basae for all intemal count/controi functions.

RES

The RES signal is an active-iow input used to initialize all
internal scan counter circuits. When RES 1s low, all internal
counmanstoppodandciumd.auscanandvig
oulputs are low, and contro} registers are unaffected. RES
must stay low for at least one CCLK penod. All scan timing is
intated when RES goes high. In this way, RES can be used
to synchronize display frame timing with ling frequency.

MEMORY ADDRESS SIGNAL DESCRIPTION

MAO-MA13 (Refresh RAM Address Lines)

These signais are active-high outputs and are used o
address the Refresh RAM for character siorage and gisplay
operations. The starting scan address s fully programmabie
and the ending scan address 'S determined Dy the total
numper of characters dispiayed, which is aiso program-
mabie, in terms of characters/line and lines/frame.

There are 'wo selectable address modes for MAG-MA13:

in the straight binary mode. characters are stored 1n suc-
cessive memory locatons. Thus, the software must be
designed so that row ana column character co-ordinates
are iransiated into sequentially-numbered addresses. inthe
row/column mode MAO-MA7 become column aadresses
CCOCCT and MA8-MA13 become row aqaresses CRO-
CRS. In this case. the software can manipulate characters in
terms of row and column locauons. but additonat agaress
compression circuits are needed o convert (ne cCcoCce?
and CRO-CRS addresses into a memory efficient Dinary
address scheme.

RAO-RA4 (Rester Address Lines)

These signals are active-Migh outputs and are used 1o select
each raster scan within an individual character row. The
numoer of raster scan lines 1$ programmable ang geter-
mines the character height, including spaces tetween
character rows.




DESCRIPTION OF INTERNAL R!GIST!R’

Fiqure 1 iliustrates theformatot a typical video dispidy and ':
necessary to understand mofuncnomdmevamm 45

internal reqisters. Figure 2 illustrates vertical and honzontal
uming. Figure 3 summarzes the intemal registers and inar

cates thew address seiecton and read/wnte capabilies.

Address Register

Tris is @ S-OIt register which 1S used as a “pointer”’ 10 direct
§545-1 data transters 10 ang from the sysiem MPU. its
contents is the numboer of the desired register {0-31). When
RS is low. then this register may be loaded; when RS is high,
then the register seiected s the one wnose \gentty is stored

in s register.

Status Register ,
This registeris used to monitor the status of the CRTC,as
follows:

705432‘0

NOT L 5 d
us_J NOT USED
VERTICAL BLANKING
h'a Swwnnammmm
of 1ts tirmng
-1 wwmunmwmm

LPEN REGISTER FULL

o mmb«qmm'o’wnmmmw
moormrisrudbvtmm’u

-1 Thvautgonto'\'wnmu.l’tﬂm
occurs

—_Te | TOTAL

r—- =QR OISPLAYED emmmmmm=y

REOARFNAGEACOIRFILIIE

MINIO|P

oy

-
44

Horizontal Total (RO)

This 8-bit register contains the total ot dispiayed and
non-displayed characters. minus one, per hornzontal line.
The frequency of HSYNC is thus determined by this
register.

Horizontal Displayed (R1)

This 8-bit register contains the number of displayed
characters per honzontal line.

Horizontal Sync Position (R2)

This 8-bit register contains the position of the HSYNC on
the honzontal line, in terms of the character iocation
number on the iine. The position of the HSYNC deter-
mines the left-to-right location of the displayedtextonine
video screen. in this way, the side margins are adjusted.

SCAN "

vERT )

TISPLAYED

1 3183 -1--%

23

TCTAL

1 1t 3 + 4+ 4111

| 1 1 3 &4+ 1

TFoma

vy
LINES : =
-
R
1 ‘T 1
11
o :
-
-
—+ - NUMBER OF
- - SCAN UNES
bt - PER
s CHARACTER
T ROwW
T UL LD

41
-
11
41
-
-
-

T
VERT bt

ADJUST

PFigure 1. Video Olisplay Format
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Figure 2. Vertical and Horizontsl Timing




Horizontat and Vertical SYNC Widths (R3}J

This 8-bit register contain
and VSYNC, as follows:.

noogag

]

8 4 2
4

a \

VSYNC WIDTH®  HSYNC WIOTH

(NUMBER OF SCAN
LINES)

(NUMBER OF CHARACTER
CLOCK TIMES)

o|f BITS 47 ARE ALL ‘0", THEN VSYNC WiLL BE

s the widtns of poth HSYNC

]

Il

Control of these parameters allows the §545-1 to be
interfaced to a variety of CRT monitors, since the HSYNC
and VSYNC timing signais may pe accommodated
without the use of external one-shot timing.

Vertical Total (R4)

The Vertical Total Register is a 7-bit register containing
the total number of charactef rows in a frame, minus one.
This registef, along with RS, determines the overall frame
rate, which should be close to the line frequency to
ensure flicker-fre@ appearance. it the frame time is
adjusted to be longer than the period of the line tre-
quency, then RES may pe used ta provide absolute

18 SCAN LINES WIDE. synchronism.

_ Address Reg | o 3. Register BIt

CcsS 4 3 2 1 O} No. Register Name Stored info RDIWR|7 6 5 4 3 210
|| — - - X X X X X X X X
o{0}lm———— — |Address Reg. Reg. No. vV X X X A4A3A2A1 A0
olo}j— ——— — — | Status Reg. v ULvXxxXxXXxX
0 0 0 0 0 0| RO |Horiz Total # Charac. Vies s s s s s
0 0 0 0 0 1|R1 |Horz Displayed # Charac. Vieas s s s ss
0 0 0 0 1 0| R2 |Horiz.Sync Position # Charac. Vie s s s s s awe
ol1lo o o 1 1] A3 [VSYNC, HSYNC Widths # Scan Lines & v V3 V2 Vi Vg H3 H2 H1 Ho
0 0 0 1 0 0| R4 |VertTotal # Charac. Row VIX e« s s s s s
0 0 0t O 1]|RS jvent Total Adjust # Scan Lines VIX X X a s s 8 8
0 0 0 1 1 0| R6 |Ver Displayed # Charac. Rows VIX o« s s a s s &8
0 0 0 1 1 1| R7 |Ven Sync Position # Charac. Rows VIiX s s 8 s s 08
Q 0100 O|RS Mode Control Vie s #» s s s 8 8
0 0 1 0 0 1| R9 |Scanline # Scan Lines VIXX X s a s 8 @#
0 o 1 0 1 0]|R10|Cursor Start Scan Line No. VIiXB1Bys s« s s 8
0 0 1 0 1 1}R11 |CursorEnd \Scan Line No. VIX XX s s s 8 ®
ol1lo 1 1 o o|R12|Disptay Start Addr (H) ' VIX X e w8 8 0
0 0 1 1 O 1|R13|Dispiay Start Addr (L) Vie s s s s 8 8 &8
0 0 1 1 1 O]Ri4 |Cursor Position (H) VIVIX X ¢« a s 8 s 8
0 0 1 1 1 1]|R15|Cursor Position (L) Vivie s s s s uw s 8
0 1 0 0 0 0|R16 |Lignt Pen Reg.(H) v X X s a s 8 8 8
0 1 0 0 0 1|R17|Light Pen Reg.(L v s s s s s s a8

Notes s Designates binary bit
X Designates unusued bit. Reading this bit is always “O", except for
R31, which does not drive the data bus at ail, and for CS “1”
which operates likewise.

Figure 3. Intemal Register Summary
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Verticsl Total Adjust (RS-

The Vertical Total Adjust Register is a 5-bit write only
register containing the number of additional scan lines
needed lo compietean entiraframescanandis intended
as a line adjustment for the video frame time.

Vertical Displayed (REK

This 7-bit register contains the number of displayed
character rows in each frame. n this way, the vertical size
of the displayed text is determined.

Vertical Sync Position (RT)

This 7-bitregisteris usedto gelect the characterrow time
at which the VSYNC puise is desired to occur and, thus,
is used to position the displayed text in the vertical
direction.

Mode Control (R8)

This registeris used 10 select the operating modes ofthe
6545-1 and is outlined as tollows:

718 s|4|2]2 1]o

Lt INTERLAGE MCDE CONTROL

ar_| OPERATION
110

)0 Nan Intenace
x| 1nvaiid (0o Not Use)

L— VIDEQ DISPLAY RAM ADCRESSING
“0® ‘or straxgnt Binary
=1 tor Row/Cslumn

l———Refresh RAM ACCESS
“0* for shared memory access
w1" for transparent memory access
DISPLAY ENABLE SKEW
~Q° for no delay -
=1 1o delay Oisplay Enable one character ime

e CURSOR SKEW
~Q° for new celay
=1° tg delay Cursor one character time

pdate/Read Mode

"0* for update during horizontal ind

vertical blanking
»1" Update interleaves with g2

Scan Line (R9)

This S-bit register contains the number of scan lines per
character row, including spacing.

ate Strobe :
“0"Pin 34 functions as memory address
— U'l" Pin 34 functions as update stcrobea

Cursor Start (R10) and Cursor End (R11)

These 5-bit registers select the starting and ending scarn
lines for the cursor. in addition, bits 5 and 6 ot R10 are
used to select the cursor mode, as follows:

BIT,

CURSOR MODE

o2}
(3]

No Blinking

No Cursor

Blink at 1/16 field rate
Blink at 1/32 fieid rate J

—-—--00
-0 -0

Note that the ability to program both the start and end
scan line for the cursor enables either block cursor or
underiine to be accommodated. Registers R14ana R15
are used to control the character position of the cursor
over the entire 16K address field.

Display Start Address High (R12) and Low (R13)

These registers together comprise a 14-bit register
whose contents is the memory address of the first
character of the displayed scan (the characteronthe top
left of the video display, as in Figure 1). Subsequent
memory addresses aré generated by the 6545-1 as a
result of CCLK input pulses. Scrolling of the display iS
accomplished by changing R12and R1 3 to the memory
address associated with the first character of the desired
line of text to be displayed first. Entire pages of text may
be scrolled of changed as well via R12 and R13.

Cursor Position High (R14) and Low (R15)

These registers together comprise a 14-Dit register
whose contents is the memory address of the current
cursor position. When \he video display scan counter
{MA lines) matches the contents of this register, and
when the scan line counter (RA lines) falls within the
bounds set by R10 and R11, then the CURSOR output
pecomes active. Bit 5 of the Mode Control Register (R8)
may be used to gelay the CURSOR outputbya ful CCLK
time to accommodate slow access memories.

LPEN High (R16) and Low (R17)

These registers together comprise a 1 4-bit register
whose contents is the light pen strobe position, in terms
of the video display address at which the strobe occurred.
when the LPEN inputchanges from low to high, then.on
the next negative-going edge of CCLK, the contents of

the internal scan counter 1S stored in registers R1 6 and
R17.




-

DETAILED DESCRIPTION OF OPERATION

Register Formats

Register pairs R12/R13, R14/R1S, and R16/R17 are for
matted in one of two ways: .

1. smmtmmnmaawzisav.
2. Row/Column if régister R8.bit2is a*1" Inthiscasethe

low byte 1s the Character Column and the high byte 18
the Character Row.

Figure 4 illustrates the address sequence for the video
dispiay control for each mode.

Note from Figure 4 that the straight-oinary mode has the
advantage that all display memary addresses are stored ina
continuous memaory plock, starting with acdress 0 and
ending at 1919. The disadvantage with this method is that. it
it 1S desired t0 change a gisplayed character location, the
row and column identty of the locaton must be converted to
its binary address before the memory may be wntten. The
row/column mode, on the other nand, does not need to
undergo this conversion. However, memory is not used as
efficiently, since the memary addresses are not ContinUous,
but gaps exist. This reguires that the system be equipped
with more memory than is actually used and this exrra
memory1$ wasted. Aitemnatively, address compression l0gic
may be employed 1o transiate the row/column formatinto a
contnuous address DIOCK.

r.__-—-— TOTAL — 30
|
———— DISPLAY — 80

e ? carams T v
<« [0 0 02 v w. e & .
~
) w. & 8. 297 130 139 160 20 )
'
> ) i
3 3 ‘
4 J
- o
< e R 9P 830 0] e ees s sen)
2 1960, 08 841 %! %0 H9)- 680 A% .. 9|
231 92+ N 90’ 1941 YW 400200 - 1008
3000200 2002 - 2 0| TOM 10001 208 | -~ - 208
[ T
. ! Y
Beoi 286 261 R a0 |

STRAIGHT BINARY ADDRESSING SEQUENCE

in this way.mous«maysmmhmmodohbmm
the grven awm.mmﬂammm«
software versus hardware. Straight-binary mode minimazzes
hardware reguirements and row/column requires minimum
soltware.

Memory Contention Schemes
for Memory Addressing

From the diagram of Figure 4. itis clear that both the 6545-1
and the sysmem MPU must De capable of addressing the
video dispiay memory. The 6545-1 repettvely feiches
cnaracter information to generate the video signais in order
10 keep the screen display actve. The MPU occasionally
accesses the memory to change the displayed informaton
or 10 read out cument data characters. Three ways of
resolving this dual-contention requirements are apparent

e MPY Priority

In this technique, the acdress lines 10 the video display
memory are normally driven by the 6545-1 uniess the
MPU needs access. in which case the MPU addresses
immediatety overnde those from the 65451 and the
MPU has immediate access. .

e 21/32 Memory interieaving
This method permits both the §545-1 and the MPU
access 10 the video dispiay memory by time-shanng va
the system o1 and @2 clocks. During the @1 portion of
each cycie (the time when @2 is low), the 6545-1 acdress

’——————-‘\’OTAL—QO
[——-‘—‘.ov_umu ADDRESS (MAG-MAT) ———m
(rm— 2ISPLAY = 30
_ g 2 » % ™I »w!
i '_, oo 3 RS L » |
) ; t [ase. 1a- 299, 333l 3301330338930 - e8!
; ~ 2fleriay sel IR R LS
| - T
3 - w ! ‘
s34 ‘ ‘]
| i v | e
L g 3 12(emisess. seaei - - wowiang (ar are aral - amy
< ' 23|sme: sem  seeet 39e%) 1906 990 19001 9000} .- P!
Q % 2010081 Gias1 Sie8. T an em2 saldiene s @)
[ 3 19 teconAe0i 402l - T ear? 4478 STV I0I0N0 | - WD
o

13 seaarveen oo T namn»nuln-[nai - a8}

AOW/COLUMN ADDRESSING SEQUENCE

Figure 4. DIMMdmos«wonen(wnhsunMdms-O)fofaoxzdmmplo

SvaTEM
3us 3548 e
FL ] =3 YN
e CAT CONTAOLLER LAY L
430-VA1) aa0-RAe == — 1?050
OISMLAY ACORESS ' cAcuT
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wey K === conTENTION e agcisTER
"y ZONTROL COuUNT
ACCRESS
aus 8]
K CEQ - ,J craraCTER
LC-_—':-—_S‘ gPAY Sengasron
MPY M SCAN UNE
oATE CramacTen 0T PATTEAN

Figure 5. Typicsi System Configurstion
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outputs are gated to the vided display memory. in theg2
ume, the MPU aadress lines are swiiched in. in this way,
poth the 6545-1 and the MPU have unimpeded access
1o the memory. Figure 8 illustrates the omings.

Figure 8. #1/82 Interieaving

e Vertical Blanking

With tris approach. the address circuitry 18 dentical 10
ihe case for MPU Pnaonty upaates. The onty ditterence 13
that the Verical Retrace status it (oit S of the Status
Registen s used DY the MPU so thataccess (0 the video
display memory i8S onty made dunng veracal planking
ume (when Dit 518 @ "17). In this way. no visible screen
perturbations result

CUnamdmuoNos&ncom

gits 4 and 5 of the Mode Control register (R8) are used 0
delay the Display Enable and Cursor outputs, respectvely.
Figure 7 illustrates the effect of the celays.

CURSOR <

-—— - - - --

[}
]
‘
'
1
)
[
)

L (WITH OBLAY)

OISPLAY (NQ OELAN
ENABLE
POSITVE
€0ae
(WITH OELAY)

OISPLAY (NQ DELAY)
ENABLE
NEGATVE o
EDGE

L (WITH DELAY)

Figure 7. Cursof and Dispiay Enable Skew

FRAME

FRAME

VERTICAL

VERTICAL DISPLAYED BLANKING

DISPLAY

ENABLE

VERTICAL
BLANKING

STATUS
8iT _1
STATUS

-Q* - DISPLAY ACTWE

REGISTER A \ - - VERTICAL

8ITS) SWITCHES STATE AT
END OF LAST OISPLAYED
SCAN LINE

BLANKING
ACTIVE

Figure 8. Operation of Vertical Blanking Status 8it

Commodore Semconauctor Group reserves the nght to make changes to any products herein 10 improve
reliabihity, ftunction or design. Commodore Semiconductor Group does not assume any liabtiity ansing outof
the application or use of any product or circuit descnbed herein; netner 3oes it convey any license under s

patent ngnts nor he nghts of others.

&




