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MC6847/MC6847Y VIDEO DISPLAY GENERATOR (VDG)

The video display generator (VDG) provides a means of interfacing
the MB80C microprocessor family (or similar products) to a standard col-
or ar black and white NTSC television receiver. Applications of the VDG
include video games, process controf displays, home computers,
education, communications, and graphics applications.

The VDG reads data from memory and produces a video signal which
will allow the generation of alphanumeric or graphic displays. The
generated video signal may be modulated 10 gither channe! 3 or 4 by
using the compatible MC1372 (TV chroma and video modulator). This
modulated signal is suitable for reception by a standard unmodified
television receiver. A typical TV game is shown in Figure 1.

® Compatible with the MB800 Family, the M68000 Family, and Other
Microprocessar Families

® Generates Four Different Alphanumeric Display Modes, Two Semi-
graphic Modes, and Eight Graphic Display Modes

® The Alphanumeric Modes Display 32 Characters Per Line by 16 Lines
Using Either the Internal ROM or an External Character Generator

® Alphanumeric and Semigraphic Modes May Be Mixed on a Char-
acter-by-Character Basis

® Ajphanumeric Modes Support Selectable inverse on a Character-
by-Character Basis

® Internal ROM May Be Mask Programmed with a Custorn Pattern

® Full Graphic Modes Offer 64 x 64, 12864, 128 x 96, 128 x 182, or
266 % 192 Densities

® Full Graphic Modes Use One of Two 4-Color Sets or One of Two
2-Color Sets

® Compatible with the MC1372 and MC1373 Modulators Via Y, R-Y
{¢A), and B-Y (¢B) Interface

® Compatible with the MC6883 (74L5783} Synchronous-Address Muiti-
plexer

® Available in Either an Interlace INTSC Standard) or Non-interlace
Version
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FIGURE 1 — BLOCK DIAGRAM OF A TV GAME USING THE VDG AND THE MC6809E MPU
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ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS
Characteristics Symbol Value Unit This device contains circuitry to protect the in-
puts against damage due to high static voltages
v —
Supply Voltage - vee 03t +70 hd or electric fields; however, 11 is advised that nor-
Input Voltage Any Pin Vin ~-0310 +70 v mal precautions be taken 1o avoid application of
Operating Temperature Ta D1t +70 °C any voltage higher than maximum rated voltages
Storage Jemperature Tat 65 to + 150 oC 1o this high impedance circuit. Reliability of
9 operation is enhanced if unused inputs are tied to
an appropriate logic voliage le.g., either Vgg or
THERMAL CHARACTERISTICS veet
Characteristics Symbol Value Unit
Thermal Resistance
Ceramic 50 v
Plastic aa 100 /W
Cerdip 60
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DC (STATIC) CHARACTERISTICS (Voo =60V £5%, Vg5=00V, To=0°C to 70°C unless otherwiss noted)

Characteristic Symbaol Min Typ Max Unit
Input High Voliage
CLK ViH Vgg+2.4 - Vee v
Other Inputs Vgg+20 - veo
nput Low Voltage
CLK Vi Vgg—0.3 - Vgg+0.6 vV
Other Inputs Vgg—-03 -~ Vgg+0.8
Inpul Leakage Current, Force 5.256 V on Pin Under Test,
Vee=6.5V CLK, GMO-GM2, INV, TNT/EXT, WS, Vss, lin - - 25 aA
DDO-DD7, A/S, A/G
Three-State (Off State} Input Current DAO-DAYZ |
Force 2.4 V and 0.4 V on Pin Under Test oL - - +10 KA
Output High Voltage (C{ gag= 30 pF, lLoad= — 100 uA RP, HS, FS VO 2.4 — — v
Output High Voltage {C_gad = 55 PF, Hoag= — 100 xA) DAO-DAY2 VOH 2.4 - — v
Output Low Vaitage (Cf gad =230 pF, iLoad = 1.6 mAl RP, HS, FS VoL - - Vgs+0.4 v
Output Low Voltage (C| pad =55 pF. [Load = 1.6 mA} DAQ-DAT2 VoL — — Vgg+0.4 v
Output High Current {Sourcing! All Qutputs (Except
Vo =24V} : oA, $B, Y, and CHE) 'oH - - - uA
Qutput Low Current (Sinking) All Quiputs (Except
(\?OL=0.4 ) ° A, 8, Y, and CHBI | 'O 6 - - mA
Input Capacitance (V;n =0, TA = 25°C. f=1.0 MHz) All Inputs Cin - — 75 pF
Internal Power Dissipation (Measured at Ta =0 to 70°C} PinT — — 600 mw
Chroma ¢ A Voliage (Figure 3) VIH 1.8 2.0 22
{Cload =20 pF, RLgad= 100 k@) VR 1.34 15 166 v
(Note 1) VoL 0.8 10 1.2
Chroma ¢B Voltage (Figure 3) VIH 1.8 2.0 2.2
(Cload =20 pF, Ripad= 100 k@2l VR 1.34 15 1.66 v
{Note 1) VoL 0.80 1.0 1.2
Vaurst 1.07 136 1.43
Luminance Y Voltage (Figure 3)
(Cload = 20 pF, RiLoag = 100 k)
{Voltage Synchronization) Vs 0.9 10 11
IVoltage Blank) VBlank 0.63 Q.77 0.9 v
{Voltage Black} VBlack 0.58 072 0.83
(Voltage White Low) VWL 0.51 Q.65 0.75
{Voltage White Medium) VA M 0.40 .64 0.65
{Voltage White High} (Note 1 ViAH 0.27 0.42 0.53
Chroma Bias Voltage (C( gad =20 pF. R gad= 100 ki) VR Q27 Vee 0.3 Vec 0.33Vce v
Resistor % of Vgg Tracking (Analog Outputs Linearity Error} RT - 1.0 3.0 %

NOTE 1: The specified minimum and maximum number reflect performance of the VDG of the specified temperature range. Overlapping vol-
tage tevels will not occur. Refer to Figure 2.
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POWER CONSIDERATIONS

The average chip-junction temperature, T J, in °C can be obtained from:
T =Ta+{Pp*d a) ()
Where:
T A= Ambient Temperature, °C
# A= Package Thermal Resistance, Junction-to-Ambient, °C/W
Po=PiNT+PPORT
PINT=IlCcC X Ve, Watts — Chip Internal Power
PpoRT=Port Power Dissipation, Watts — User Determined

For most applications PPoRT < PiNT and can be neglected. PpoRT may become significant if the device is configured to
drive Darlingten bases or sink LED lcads.

An approximate relationship between Pp and T if PPORT is neglected) is:

Pp=K+{T j+273°C) (2)
Solving equaticns 1 and 2 for K gives:
K=Ppe(TA +273°C) + 8 AsPD2 ‘ (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp {at equilibrium)
for a known Ta. Using this value of K the values of Pp and T ) can be obtained by solving equations (1] and (2} iteratively for any
value of Ta.

FIGURE 2 — PSEUDQ ANALOG LUMINANCE RESISTOR CHAIN
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NOTE  The chrominance oulput chain is similar in design to the luminance chain

@ MOTOROLA Semiconductor Products Inc.
4



MCE847¢MCEB47Y

AC (DYNAMIC) CHARACTERISTICS (vee=56.0V £5%, Ta=0°C to 70°C} {Load Circuit of Figure 3)
Characteristic Symbol Min Max Unit | Figure
CLK {Frequency {3.679545 Color Burst Frequency! f 3.579535( 36597906 MHz] 4
CLK Duty Cycle CLK{c 45 55 | %
Clock Rise Time tCLKr — 50 ns 4
Clock Fall Time ICLK? — 50 ns 4
Clock Pulse Width PWeL K 120 16C ns 4
Horizontal Display Address Delay from Counter DAQ-DAZ [ tHDAD - 490 ns |4,5, 6
DA4 |tHDAAD - 550 ns | 5,6
Horizontal Dispiay Address Hold Time tHDAH 0 -
ns 4,56
_ tHDAGH 0 =
Display Data Setup Time CSS5, INV, A/S, INT/EXT, DDO-DDBY | tpps 70 - ns (4,6, 6
Display Data Hold Time €SS, INV, A/S, TNT/EXT, DDO-DB7 | tppH 140 — ns 14,56
Horizomal Sync (HS) Delay Fall 1 IDHST - 550
Rise | tDHSr — 740 ne !
Row Presei (RP) Delay Fall | \DRPt - 660 e ;
Rise | {DROr - 540
Vertical Display Address Delay from Counter DAS-DATZ | typDAD — 6.0 »S 7
Vertical Display Address Hold Time IWDAH — 220 ns
Field Sync (F3) Delay Fall [ tDFS# - 520 e 6
Rise | tpES, - 600
Memory Select Low to Display Address High-Impedance tIDMST - 80 ns 9
Memory Select High to Display Address Valid 1IDMSV — 400 ns 9
Chroma Rise and Fall Times
(oA Rise Time!l YA - 100
trp A — 100
(¢pA Fali Time) HCHA - 160
Ypa — 100 ns 12
(¢B Rise Timel trCeB - 100
¢B — 100
{¢B Fall Time) CeB - 100
R - 100
Color Burst Rise Time on ¢B Output 1C8r — 100 ns 12
Color Burst Fall Time on ¢B Output 1CBY — 100 ns 12
Chroma Phase Delay {Measured with Respect 10 “'Y" Ouiput)
SA 17 -50 140 ns 11
¢B tygp —5B0 140
Luminance Rise Time try - 100 ns 12
Luminance Fall Time ty - 100 ns 12
Horizontal Sync Rise Time on Y Output tHr — 100 ns 32
Horizontal Sync Fall Time on Y Qutput tHf — 100 ns 12
Horizontal Blanking Rise Time on Y Output tH4Br - 100 ns 12
Horizontal Blanking Fall Time on ¥ Qutput tHBf - 100 ns 12
Front Porch Duaration Time (7x 1/f) tEp 1.8 2.4 us 12
Back Porch Duration Time {17.5x 1/) tgp 4.5 5.1 us 12
Left Border Duration Time {29.5x 1/f) LB 75 8.3 ns 12
Right Barder Duration Time (28x 1/1) tRE 75 8.3 us 12
Calar Burst Duration Time (10.5x 1/f) \CR 27 3.2 #s 12
FIGURE 3 — TEST LOADS
AD-A12, F§, RP, HS 475 v ¢A, $B, Y, CHB
MMDE150
Test o Bquiv. 250 ki Test Point Oj
100 %
MMD 7000 I
or Equiv
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CLK (Note 1 I

FIGURE 4 — CLOCK AND LONG CYCLE HORIZONTAL ACCESS TIMING
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NOTES:

1.
2.

3.

The VDG may power-up using either the rising or falling edge of 1he clock (dotted linel.
Transitions of DA4-DA12 occur outside 1he display area. DAO-DA3 access the 16 bytes of data displayed during each scan line in the dis-

play area. _ .
Leng cycle timing applies to CG1, RG1, RG2, and RG3 modes (see Table 3). A/G is high; AS, INT/EXT, and INV input levels do not affect

the VDG in long cycle modes.

_ Usable RAM access time for the long cycle may be calculated using the folicwing equation:

tRACL =81/ fmax— IHOADmax ~ 10DS min ~ ICLKr
If address and data buffers are used, the access time must be adjusted accordingly.

Al timing is measured to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts unless otherwise specified.

FIGURE 5 — SHORT CYCLE HORIZONTAL ACCESS TIMING
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NOTES:

1.
2.

3.

The VDG may power-up using either the rising or falling edge of the clock as shown in Figure 4

Transitions of DAB-DA12 occur outside the display area. DAD-DA4 access the 32 bytes of data displayed during each scan ling in the dis-
play area.

Short cycie timing applies to the four alphanumeric modes, two semigraphic modes, and to the CG2Z, CG3, CGB, RG6 modes (see Table 3).
For the four graphic modes, A/G is high and the A/S, INT/EXT, and INV input levels do not affect the VDG.

_ Usable RAM access time tor the short cycle may be calculated using the following eguation:

tRACS =4*1 fmax = IHDAAD max — DD S min ~ WCLKr
If address and data buffers are used, the access time must be adjusted accordingly.

Al timing is measured to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts uniess otherwise specified.

MOTOROLA Semiconductor Products Inc.
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FIGURE 8 - FIELD SYNC (FS) TIMING
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NOTES:
1 twrg =32-tpHsT = 32.{277.56.1/1)

2 tppg = 26241pHgT = 26244227 54 1/1} for MCBBAT
tpES = 262.5-1pHS T = 262.56.1227 5. 1/1) for MCBB47Y

FIGURE 8 — MEMORY SELECT (MS) TIMING

IDMS3V

MS
Note 1 r\[
IDMST
.
MAO-MATZ  valid Address X Vahd Address }——J\
NOTES:

1. MS is asserted asynchronously with respect 1o CLK

@ MOTOROIL A Semiconductor Products Inc.
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FIGURE 10 — VIDEO AND CHROMINANCE QUTPUT WAVEFORM RELATIONSHIPS
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FIGURE 11 — CHROMA PHASE DELAY
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FIGURE 12 — TIMING DIAGRAMS

VIDEQ RISE AND FALL TIMES {lllustrates Beginning of One Horizontal Line}
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FIGURE 13 — DISPLAY AREA TIMING
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* Typically 2.4 us after start of vertical blank.

FIGURE 14 — TYPICAL FORMAT OF THE TELEVISION SCREEN

BORDER

[Biack in all alpha/semigraphic modes. Green or butf {off-white)
in all graphic modes. Controtied by the VDG .}

256 Dots ———— ~———=

DISPLAY AREA
149,152 dots, all under VBG
control n all modes  Each

one of up to 8 colors when on
depending on mode }

b ———197 Dots"

‘e on each nonantertaced hne: for interlace, the hnes of the odd
tield are copled into the even hield thus doubling the number of dis
played dots
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VIDEQ DISPLAY GENERATOR DESCRIPTION

The MCB847/MCEB47Y video display generators provide a
simple interface for display of digital information on a color
monitor or standard celor/black and white television
receiver.

Television transmissions in North and South Arnerica and
Japan conform to the National Television Systemn Commit-
tee (NTSC) standards. This system is based on a field repet-
tion rate of 60 fields per second. There are 525 interlaced
lines per frame or one-half this number per field.

The MC6847 scans one field of 262 lines 60 times per sec-
ond. The MCB847 non-interlace VDG is recommended for
use in systems li.e., TV games and personal computers)
where absolute NTSC compatibility is not required. If NTSC
compatibility is required, perhaps for caption overlays on
broad-case signals, then the MC8847Y interlace VDG is
recommended.

NOTE

A system with the MC6847 VDG and the MC1372
video modulator forms a transmitter, transmitting at
61.2 MHz {channel 3] or §7.25 MHz (channel 4) depen-
ding on compenent values chosen. This being a Class |
TV device, care must be taken to meet FCC re-
quirements Part 15, Subpart H. However, if the com-
posite video output from the MC1372 were 1o drive the
television directly, Section 15.7 of the FCC specifica-
tion must be adhered to.

SIGNAL DESCRIPTION

DISPLAY ADDRESS QUTPUT LINES {DAO-DA12)

Thirteen address lines are used by the VDG to scan the
display memory as shown in Figures 4-7. The starting ad-
dress of the display memory is located at the upper left cor-
ner of the display screen. As the television sweeps from the
feft to right and top to bottom, the VDG increments the
RAM display address. The timing for two accesses starting
at the beginning of the line is shown in Figure 6. These lines
are TTL compatible and may be forced into a high-
impedance state whenever MS (pin 12} goes low. AQ-A3

change during the active display area. Ad changes during the
active display area in the alphanumaerics, semigraphics, CG2,
CG3, CGH, and RG6 modes. Ab-A12 do not toggle within the
active display area but instead, ripple through the address
during border and blanking time.

DATA INPUTS (DDO-DD7}

Fight TTL compatible data lines are used o input data
from RAM 10 be processed by the VDG. The data is then in-
terpreted and transformed into luminance (¥} and chroma
outputs (¢A and ¢B).

POWER INPUTS — V(o reguires +5 volts +5% . Vss
requires zero volts and 1s normally ground. The tolerance and
current requirements of the VDG are specified in the Elec-
trical Characteristics.

VIDEQ QUTPUTS (¢A, ¢B, Y, CHB) — These four analeg
outputs are used to transfer luminance and color information
to a standard NTSC color television receiver, either via the
MC1372 RF modulator or via drivers directly inte Y, ¢A, 9B
television video inputs (see Figures 10, 11, and 12).

Luminance (Y} — This six level analog output contains
compaosite sync, blanking and four leve!s of videa luminance.

#A — This three level analog output is used In combina-
tion with ¢B and Y outputs to specify one of eight colors.

¢B — This four level output is used in combination with
@A and Y outputs to specify one of eight colors. Additional-
Iy, one analog level is used 10 specify the time of the color
burst reference signal.

Chroma Bias (CHB} — This pin is an analog output and
provides a DC reference corresponding to the quiescent
value of ¢A and ¢B. CHB is used to guaraniee geod thermal
tracking and minimize the variation between the MC1372 and
MCE847. This pin, when pulled low, resets certain registers
within the chip. In a user's system, this pin should not nor-
mally be used as an input. it is used mainly to enhance test
capabilities within the factory.

FIGURE 156 — COLOR COMPOSITE VIDEQ TO COLOR MONITOR

2+ sV
$ 380 3 50
1N3064 Adjust for
L dc Qutput
14 13
12 4.3V
=04 mApp Typ
MC1372 Color
Composite
Video
10 01 ﬂ g Qut
L«#‘»ﬂ Adjust for L S
750 ac Output *3.9 k2 is MC1372 effectve load,

Rauo. Color to Video Trim pin 12 voltage doesn't move and 15 virtual ground
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SYNCHRONIZING INPUTS (MS, CLK)

THREE-STATE CONTROL — (MS) is a TTL compatible
input which, when low, forces the YDG address lines into a
high-impedance state, as shown in Figure 9. This may be
done i allow other devices {such as an MPU) to address the
display memory (RAM).

CLOCK (CLK) — The VDG clock input {CLK) requires a
3.579545 MHz (standard color burst TV crystal frequency
square wave. The duty cycle of this clock must be between
45 and 55% since it controls the width of alternate dots on
the television screen. The MC1372 RF modulator may be
used to supply the 3.579545 MHz clock and has provisions
for a duty cycle adjustment. The VDG wili power-up using
gither the rising or falling edge of the clock. The dotted line
on the CLK signa! in Figure 4 indicates this characteristic of
latching in data on either clock edge.

SYNCHRONIZING OUTPUTS (FS, HS, RP}

Three TTL compatible cutputs provide circuits, exterior 1o
the VDG, with timing references to the following internal
VDG states:

FIELD SYNC (FS} — The high-to-low transition of the FS
output coincides with the end of active display area {see
Figure 8}, Durnng this time interval, an MPU may have total
access to the display RAM without causing undesired flicker
on the screen. The low-to-high transition of fS coincides
with the trailing edge of the vertical synchronization pulse.

HORIZONTAL SYNC (HS) - The HS pulse coincides
with the horizontal synchronization pulse furnished 1o the
television receiver by the VDG {see Figure 7). The high-to-
low transttion of the BS outpul coincides with the leading
edge of the horizontal synchronization: pulse and the low-10-
high transition ceincides with the trailing edge.

ROW PRESET (RP) — If desired, an external character
generator ROM may be used with the VDG. However, an ex-
ternal four bit counter must be added to supply row ad-
dresses. The counter is clocked by the HS signai and is
cleared by the P signal. RP pulses cceur in all alphanumeric
and semigraphics modes; no pulses are output in the fulil
graphic rmodes. RP occurs after the first valid 12 lines.
Therefare, use an FS clocked preloadable counter such as a
7415161 as shown in Figures 7, 14, and Z3.

MODE CONTROL LINES INPUT (A/G, A/S, INT/EXT,
GMO, GM1, GM2, CSS, INV}

Eight TTL compatible inputs are used to control the
operating mode of the VDG. AsS INT/EXT, C88, and INV
may be changed on a character-by-character basis. The CSsS
pin is used to select between two possible alphanumeric col-
ors when the VDG is in the alphanumeric mode and between
two colar sets when the VDG is in the Semigraphics 6 or full
graphic modes. Table 1illustrates the vanous modes that can
be obtained using the made contro! lines. There are two dif-
fereni types of memory access concerning these modes,
they are a short and a long access cycle, which differ by a

FIGURE 16 — EXTERNAL CHARACTER GENERATOR ROW COUNTER FOR MC6847
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TABLE 1 — MODE CONTROL LINES (INPUTS)
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T/EXT

z
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GM2 [ GM1 | GMO

Alpha/Graphic Mode Select # of Colors

Internal Alphanumerics
Internal Alphanumencs inveried
External Alphanumencs
External Alphanumerics Inverted

Semigraphics 4 (SG4)
Semigraphics 6 (5G6!)
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= = s OO0 0O X XXX XX
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64 x 64 Color Graphics One (CG1)

128 x 64 Resolution Graphics One (RG1)
128 x 64 Color Graphics Two [CG2)

128 x 96 Resolution Graphics Two (RG2)
128 x 96 Coler Graphics Three {CG3)

128 x 192 Resclution Graphics Three (RG3!
128 x 192 Color Graphics Six (CGE)

256 x 192 Resolution Graphics Six (RG6)

MR N RN RN MWD

shift of one full 3.58 MHz cycle. One of 1he differences be-
tween these access times, in the short access time frame, is
a shift of one full 3.58 MHz cycle from the corresponding
normal long access time frame, as shown in Figure 8. The
modes using short access times read memory twice as often
as the long access modes.

OPERATION OF THE VDG

A simplified block diagram of the VDG is shown in Figure
17a and a detailed block diagram is shown in Figure 17b.

The externally generated 3.58 MHz color burst clock drives
the ¥DG. Referring to Figures 11 and 12, note that the
horizontal screen span from blanking to blanking is 193.1
clock pericds | = 53.95 gs). The display window is offset from
the left-hand edge by 283 periods and lasts for 128 periods
{35.75 us}. Of the 242 lines on the vertical screen from btank-
ing to blanking, 192 lines are used for the display. The
display window is offset from the top by 25 lines. Under the
constraint of the master clock, the smallest display element
possible for the VDG is half period of the 3.68 MHz clock
wide by one scan line high. All other display elements are
multiples of this basic size.

DISPLAY MEMORY ADDRESS DRIVERS

The address drivers normally drive the video refresh ad-
dress into the display memory so characters may be
displayed on the CRT. When the memory select pin {M5) is
pulled low by an external decoder, the dniver outputs go to a
high-impedance state so external three-state drivers may
switch the MPU produced address ¢nto the display memory
address bus; the MPU may directly manipulate data in the
display memory.

VIDEO TIMING AND CONTROL

This subsystem of the VDG includes the mode decoding,
uming generation, and asscciated row counter logic, and
uses the 3.58 MHz color frequency 1o generate horizontal
and wvertical timing information {via linear shift register
counterst, which the video and chroma encoder uses to
generate color video information. The horizontal timing for
the VDG 1s summarized in Figure 7. Ten and one-half cycles
of the 3 58 MHz subcarrier are transmittad on the back porch

MOTOROLA Semiconductor Products Inc.
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of every horizontal blanking period. This color burst is sup-
pressed during vertical sync and equalizing intervals. Color
burst is also suppressed in the most dense two color graphic
modes. This leads to some interesting rainboew effects on the
display which is frequency and pattern dependent. The ver-
tical timing for the VDG is given in Figure 18. Vertical retrace
is initiated by the luminance signal being brought to the
blanking level. The vertical blanking period begins with three
lines of equalizing pulses followed by three lines of serrated
vertical sync pulses followed by three more lines of equaliz-
ing pulses. The remaining vertical blanking period contains
the normal herizontal sync pulses. The equalizing and serra-
tion pulses are at half line frequency. Notice the difference in
spacing between the last horizontal sync pulse and the first
equalizing pulse in even and odd fields. It is the half line dif:
ference between fields that produces the ihterlaced picture in
a frame. Vertical timing between fields for the non-interlaced
VDG, on the ather hand, is identical. The equalizing and ser-
ration pulses are, however, at the herizontal frequency.

The 3.58 MHz coior frequency is also used to clock the
video shift register load counter. This counter and the video
shift clock inhibit circuitry derive the dot-clock for the output
of the video shift registers and the load signals for the video
shift registers’ input latches. The vertical and horizontal ad-
dress counters generate the addresses for the external
dispiay memory.

INTERNAL CHARACTER GENERATOR ROM

Since many uses of the VDG will invoive the display of
alphanumeric data, a character-generator ROM is included
on the chip. This ROM will generate 64 standard 5x 7 dot
matrix characters from standard 6-bit ASCIl input. A stan-
dard character set is included in the MC6847 although the
ROM is custom prograrnmable.

INTERNAL/EXTERNAL CHARACTER GENERATOR
MULTIPLEXER

The internal/external multiplexer allows the use of either
the internal ROM or an external character generator. This
muitiplexer may be switched on a character-by-character
basis to allow mixed internal and external characters on the
CRT. The external character may be any deswred dot-pattern
in the standard 8x 12 one-character display matrix, thus
aliowing the maximum 256 x 192 screen density.
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FIGURE 17a — SIMPLIFIED VDG BLOCK DIAGRAM
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VIDEQ AND COLOR SUBSYSTEM

The 8-bit output of the nternal/external multiplexer 15
serialized in an 8-bit shift register clocked at the dot-clock
frequency

The luminance infarmaticn from the shift register is sum-
med with the horizontal and vertical sync signals 1o proguce
a composite video signal less the chrominance information,
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called Y. The luminance signal, Y, and the two chrominance
outputs, ¢A {R-Y) and ¢B (B-Y), can be combined
{modulated) by an MC1372 into a composite video signal
with color Figures 8, 9, 10, and 16 show the relationship be-
tween the luminance and chrominance signals and the resul-
tant color.
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