ADDRESSING MODES

Row/Column

In this mode, the CRTC address lines (MA0-MA13) are gener-
ated as 8 column (MAO-MA7) and 6 row (MA8-MA13) ad-
dresses. Extra hardware is needed to compress this addressing
into a straight binary sequence in order to conserve memory in
the refresh RAM.

Binary

In this mode, the CRTC address lines are straight binary and
no compression circuits are needed. However, software com-
plexity is increased since the CRT characters cannot be stored
in terms of their row and column locations, but must be
sequential.

USE OF DYNAMIC RAM FOR REFRESH MEMORY

The R6545-1 permits the use of dynamic RAMS as storage de-
vices for the Refresh RAM by continuing to increment memory
addresses in the non-display intervals of the scan. This is a vi-
able technique, since the Display Enable signal controls the
actual video display blanking. Figure 2 illustrates Refresh RAM
addressing for the case of binary addressing for 80 columns and
24 rows with 10 non-displayed columns and 10 non-displayed
rows.
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Figure 2. Memory Addressing Example (80 x 24)

CURSOR OPERATION

A one character wide cursor can be controlled by storing values
into the Cursor Start Line (R10) and Cursor End Line (R11) reg-
istérs and into the Cursor Position Address High (R14) and Cur-
sor Position Low (R15) registers.

Bits 5 and 6 in the Cursor Start Line High Register (R10) control
the cursor display and blink rate as follows:

Bit 6 BitS5 Cursor Operating Mode
0 (4] Display Cursor Continuously
0 1 Blank Cursor Continuously
1 0 Blink Cursor at 1/16 Field Rate
1 1 Blink Cursor at 1/32 Field Rate

The cursor of up to 32 characters in height can be displayed on
and between the scan lines as loaded into the Cursor Start Line
(R10) and Cursor End Line (R11) Registers.

The cursor is positioned on the screen by loading the Cursor
Position Address High (R14) and Cursor Position Address Low
(R15) registers with the desired refresh RAM address. The cur-
sor can be positioned in any of the 16K character positions.
Hardware paging and data scrolling is thus allowed without loss
of cursor position. Figure 3 is an example of the display cursor
scan line.
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Figure 3. Cursor Display Scan Line Control Examples



MPU WRITE TIMING CHARACTERISTICS

(VCC =5.0V +5%, TA =0to 70°C, unless otherwise noted)
1 MHz ' 2 MHz
Characteristic Symbol Min Max Min Max Unit
Cycle Time TCYC 1.0 —_ 0.5 — s
02 Pulse Width TC 440 - 200 = ns
Address Set-Up Time TACW 180 — 90 —_ ns
Address Hold Time TCAH 0 — 0 - ns
R/W Set-Up Time TWCW 180 - 90 = ns
R/W Hold Time TCWH 0 — 0 - ns
Data Bus Set-Up Time TDCW 2656 — 100 — ns
Data Bus Hold Time THW 10 — 10 - ns
(tr and t = 10 to 30 ns)
WRITE CYCLE
Teve -
i Tc
2.0v 2.0V 20v+4
¢2
|
0.8v
==Tacw >—TcAH
2.0V 2.0V
CS, RS
0.8V 0.8V
F
~ Twew Tewn
2.0v
R/W
0.8V
Tocw Ty ""I
2.0V 2.0v
D0-D7
0.8V 0.8V




MPU READ TIMING CHARACTERISTICS

(VCC =50V +5%, TA = 0 to 70°C, unless otherwise noted)
1 MHz 2 MHz
Characteristic Symbol Min Max Min Max Unit
Cycle Time TCYC 1.0 — 0.5 = s
02 Pulise Width TC 440 == 200 - ns
Address Set-Up Time TACR 180 - 90 — ns
Address Hold Time TCAR 0 - 0 — ns
R/W Set-Up Time TweR 180 - 90 - ns
Read Access Time TCDR o 340 — 150 ns
Read Hold Time p 10 = 10 - ns
Data Bus Active Time
(Invalid Data) TCDA 40 — 40 =3 ns
{t, and t; = 10 to 30 ns)
READ CYCLE
- Teve
-T-2.0V 2.0V 2.0V
P2
0.8V
Tacr - Tcar
2.0V 2.0V
€S, RS
0.8V 0.8V
=—Twcr I
_ 2.0V
R/W
~-TcoR ~=THR
2,0V 2.0V
D0-D7.
0.8V 0.8V
_““’ < Tcpa




MEMORY AND VIDEO INTERFACE CHARACTERISTICS

(VCC = 5.0V +5%, TA =0 10 70°C, unless otherwise noted)

1 MHz 2 MHz
Characteristics Symbol Min Max Min Max Units
Char. Clock Cycle Time TCCY 04 40 04 40 us
Char. Clock Pulse Width TCCH 200 = 200 - ns
MAQ-MA 13 Propagation Defay TMAD - 300 - 300 as
RAQ-RA4 Propagation Delay TRAD - 300 - 300 ns
DISPLAY ENABLE Prop, Delay Toto - 450 = 450 ns
HYSNC Propagation Delay THSD - 450 = 450 ns
VSYNC Propagation Tyso - 450 = 450 ns
Cursor Prapagation Delay TCDD = 450 s 450 ns
LPEN Strobe Width Tien 150 - 150 % e
LPEN to CCLK Delay Tisi 20 - 20 s -
CCLK to LPEN Delay TLPz 0 — 0 - ns

t,, tg = 20 ns (max)

SYSTEM TIMING DEFINITIONS

cCcy

CCH

-+ 2.0V 2.0V 20v4— ‘

CCLK
0.8V

X""‘"i
{ ¢
I
{See Below)
24 -
A
*
SIGNAL
SIGNAL SYMBOL (X)
MAOQ-MA13 TMAD
RAO-RA4 TRAD
DISPLAY ENABLE TDTD
HSYNC Tusb
VSYNC Tyt
CURSOR TCDD
LIGHT PEN STROBE TIMING DEFINITIONS
CCLK
0.8V 4 0.8V
Tipa

tat— T| py —————=t

LPEN Tip2 ///4 /% 2.0V 2.0V

SEE NOTE

i

MAQ0-MA13 n n+1 n+2

NOTE:

SLASH AREA DEFINES THE “WINDOW" IN WHICH AN
LPEN POSITIVE EDGE WILL CAUSE ADDRESS N+2 TO
LOAD INTO LIGHT PEN REGISTER. TRANSITIONS ON
EITHER SIDE OF THIS “WINDOW" WILL RESULT IN
UNPREDICTABLE VALUES BEING LOADED INTO THE
LIGHT PEN REGISTER,




SPECIFICATIONS

Maximum Ratings

Rating Symbol Value Unit
Supply Voltage VCC 0.3 to +7.0 Vdc
Input Voltage VIN -0.3 to +7.0 Vdc
Operating Temperature Range TOP 0 to +70 96
Storage Temperature TSTG -55 to 150 0C

All inputs contain protection circuitry to prevent damage due to high static discharges.

tion of voltages in excess of the allowable limits.

Electrical Characteristics

Care should be taken to prevent unnecessary applica-

(VC =B5.0V +5%, T, =0-70°C, unless otherwise noted)
Characteristic Symbol Min Max Unit

Input High Voltage VIH 2.0 VCC Vde
Input Low Voltage V“_ 0.3 0.8 Vdc
Input Leakage (02, R/W, RES, CS, RS, LPEN, CCLK) N — 2.5 MAdc
Three-State Input Leakage (D0-D7)

(VIN =0.4 to 2.4V) ITSI - 10.0 MHAdc
Output High Voltage

'LOAD = 205 pAdc (D0-D7) VOH 2.4 — Vdc

lLOAD =100 uAdc (al! others)
Output Low Voltage

’LOAD = 1.6 mAdc oL = 0.4 Vdc
Power Dissipation PD — 1000 mw
Input Capacitance

92, R/W, RES, CS, RS, LPEN, CCLK CIN‘ — 10.0 pF

DO-D7 — 12.5 pF
Output Capacitance COUT = 10.0 pF

TEST LOAD
{4“!
R6545-1 PIN l K3
130 pF :l: { %

R=11K FOR DO-D7
=24KS2 FOR ALL OTHER OUTPUTS




