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DP8350 Series CRT Controllers

General Description )
The DP8350 Series of CRT Controllers are single-chip bipo-
tar (12L technology) circuits in a 40-pin package. They are
designed to be dedicated CRT display refresh circuits.
Three standard products are available, designated DP8350,
DPB352, DP8353. Custom devices, however, are available
in a broad range of mask programmable options.
The CRT Cantroller. (CRTC) provides an internal dot rate
crystal controlied oscillator for ease of system design. For
systems where a dot rate clock is already provided, an ex-
ternal clock may be inputted to the CRTC. 'In either case
system synchronization is made possible with the use of the
buffered Dot Rate Clock Output.

The DP8350 Series has 11 character generation related tim-
ing outputs. These outputs are compatibla for systems with
or without line butfers, using character ROMs, or DMB6S64-
type latch/ ROM/shift register circuits.

12 bits (4k) of bidirectional TRI-STATE® character memory
addresses are provided by the CRTG for direct interface to
character memory. :

Three on-chip registers provide for external loading of the
row starting address, cursor address, and-top-of-page ad-
dress. ]

A complete set of video outputs.is available including cursor
enable, vertical blanking, horizontal sync,.and vertical sync.
The DP8350 Series CRTC provides fora widerange of pro-
grammability'using internal mask programmable ROMs:

e Character Field (both number. of dots/character and

number of scan lines/character)
e Characters per Row

. . A
. WRowsperVideoFram
+ Format of Video Outputs

The CRTC also provides system sync and program inputs
including Refresh Control, Reset, and Address Mode.

Features

internal crystal controlied dot rate oscillator

Extemnal dot rate clock input

Buffered dot rate clock output

Timing pulses for character generation

Character memory address outputs (12 bits)

Internal cursor address register

®_internal row starting address register

@ interna! top-of-page address register (for scrolling)

@ Programmable horizontal and vertical sync outputs

® Programmable cursor enable output

m Programmable vertical blanking output

® 2 programmable refresh rates, pin selectable

= Programmable characters/row (128 max.)

| edmacw»ﬁeidgize(uptoisdotsx16
scanlline field size) . [

® Programmable scen lines/frame (512 max.)

= Programmable character rows/frame

= Single +5V power suppiy

® Inputs and outputs TTL compatible

® Diract interface with.DMB6S64 character generator

®_Ease of system design/application
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Block Diagram
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The Video Display

Discussion of the CRT Controller necessitates an under-
standing of the video display as presented by a raster scan
monitor. The resolution of the data dispiayed on the monitor
screen is a function of theé dot size. As shown in Figure 1,
the dot size is determined by the frequency of the system
dot clock. The visible size of the dot can be modified to less
than 100% byextomalgaﬂngofmesefialvideodata.ﬂme

CRT Controller organizes the dots into cell groupings that
define video rows. These cells are accessed by a specific
herizontal address output (4096 maximum) and are resolved
by a row scan-line-counter output (16 maximum) as shown
in Figure 2. The relation of the video portion of a frame to
the horizontal blanking and vertical blanking intervals is
shown in Figure 3 in a two-dimensional format.

a‘ lﬁ* DOT INTERVAL

SYSTEM
DOT CLOCK

. SERIAL VIDED DATA I l l I l |
INPUTED TO MONITOR

" '/——IISIBLE INTENSIFIED DOT

VIOEO

50% DOTS

GATED DOT PROVIDES SPACE

SETWEEN CONSECUTIVE COTS

TL/F/2206-3

FIGURE 1. Dot Définition

SCAN LINE (ELECTRON BEAM TRACE)
ADDRESS HWH

00T INTERVAL
TL/F/2206-4
FIGURE 2. Character Cell Definition
(Exampie Shown is a 7 x 10 Character Ceil)

TYPICAL POSITION
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BEGINNING
oF

IEGINNING/
OF ROWS

TYPICAL POSITION
OF HORIZONTAL
RETRACE

TUF/2206-5
FIGURE 3. Frame Format Definition
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Character Generation/Timing

Outputs
The CRT controller provides 11 interface timing outputs for
line buffers, character generator ROMs, DM86S64-type
latch/ROM/shift register combination character generators,
and system status timing. Al outputs are buffered to provide
TTL compatible direct interface to popular system circuits
such as:
o DM86S64 Series Character Generators
¢ MM52116 Series Character ROMs
o DM74166 Dot Shift Register :
o MM5034, MM5035 Octal 80-Bit Shift Registers (Line
Buffers) C
Dot Rate Cloci: This output is provided for use in system
synchronization and interface to the dot shift register used
in character generation. This output is non-inverting with re-
spect to an external clock applied to the X1 oscillator input
(see Figure 6). The dot rate clock output exhibits a 50%
duty cycle. All CRTC output logic transitions are synchro-
nous with the rising edge of the Dot Rate Clock output.
Latch Character Generator Address (Character Rate
Clock): This output provides an active clock pulse at char-
acter rate frequency which s active at all imes. The rising
edge of this pulse is synchronous with the beginning of each
character cell. This output is intended for direct interface to
character/video generation data latch registers.
Line Rate Clock: This output provides an active clock pulse
at scan-line rate frequency (horizontal frequency), which is
active at all times. The falling edge of this pulse is-synchro-
nous with the beginning of horizontal blanking. This output is
intended for direct interface to character ganeration scan
line counters. ' |
Load Video Shift Reglster: This ouiput provides a charac-
ter rate signal intended for-direct interface to the video dot
shift register used in character generation. Active low puises
are outputted only during video time. As a result of the inac-
tive time, horizontal and vertical video blanking can be de-
rived from this output signal. .
Clear Line Counter: This output signal is active only during
the first scan line of all rows.It exhibits-an active low pulse
identical and synchronous to the Line Rate Clock and is
provided for direct interface to character generation scan
line counters. .
Line Counter Outputs (LCp to LC3): These outputs clock
at line rate frequency, synchronous with the failing edge of
the line rate clock, and provide a consecutive binary count
for each scan line within a row. These outputs are provided
for system designs that require decoded information indicat-
ing the present scan line position within a row. These out-
puts are always active, however, -the next to the last row
dyring vertical blanking will exhibit an invalid line count as a
function of internal frame synchronization.
Line Butfer Clock: This output directly interfaces to data
shift registers when they are incorporated as line buffers in
a system design (see Figure 16). This signal is active at
character rate frequency and is intended for shift registers
that shift on a falling edge clock. This output is inactive dur-
ing all horizontal blanking intervals yielding the number of
active clocks per scan.line equal to the number of video
characters per row. For custom requirements, the duty cycle
of this output is mask programmable.
Line Buffer Recirculate Enable: This output is provided to
control the input ioading mode of the data shift register (line

buffer) when used in a system design. The format of this
output is intended for shift registers that load external data
into the input with the mode control in the low state, and
load output data into the input (recirculate) with the mode
control in the high state. This output will transition to the low
state, synchronous with the line rate clock falling edge, for
one complete scan line of each row. The position of this
scan line will either be the first scan fine of the addressed
row, or-the last scan line of the previous row depending
upon the logic level of the address mode input (pin 11),
tabulated in Table Il

Memory Address Outpuis/ Inputs

and Registers

Address Outputs (Ag-A11): These 12 address bits (4k) are
bi-directional TRI-STATE outputs that directly interface to
the system RAM memory address bus.

in the output mode (enabled), these outputs will exhibit a
specific 12-bit address for each video character cell to be
displayed on the CRT screen. This 12-bit address incre-
ments sequentially at character rate frequency and is valid
at the address bus 2 character times prior to the addressed
character appearing as videe on the CRT screen. This pipe-
lining by 2 characters is provided to allow suificient time for
first, accessing the RAM memory, and second, accessing
the character generation memory with the RAM memory
data. Since a character cell is comprised of several scan
lines of the GRT baam, the sequential address output string
forja given video row is identically repeated for each scan
line within the row. The starting address for each video scan
lineis-stored within an intemat 12-bit register called the Row
Start Register. Ai-the beginning of each video scan line, the
internal address counter logic is preset with the contents of
the Row Start Register (see Figura 4. To accomplish row by
row sequential addressing, internal logic updates the Row
Start Register at the beginning of the first scan line of a
video row with the last address + 1 of the last scan line of
the previous video row. Since the number of address loca-
tions on the video screen display is typically much less than
the 4k dimension of the 12-bit address bus, an internal 12-
bit register called the Top Of Page Register, contains the
starting address of the first video row. Internal logic loads
the contents of this top of page register into the Row Start
Register at the beginning of the first scan line of the first
video row. The Top Of Page Register is loaded with address
zero whenever the Reset input is pulsed to the logic “0”
state. :

In the input mode (disabled), external addresses can be
loaded into the internal 12-bit registers by external control of
the register select A, register select B, and register Toad
inputs (see Table 1). As a result of specific external loading
of the contents of the Row Start Register, Top Of Page
Register, and the Cursor Register, row by row page scroll-
ing, non-sequential row control, and cursor location control,
can easily be accomplished.

During the non-video intefvals, the address output operation
is modified. During all horizontal blanking intervals, the in-
crementing of the address counter is inhibited and the ad-
dress count is held constant at the tast video address + 1.
For example, if a video row has an 80 character cell format
and addressing for the video portion of a given scan line

0s€8da
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Memory Address Outputs/Inputs

and Registers (continued)

starts at address 1, .the address counter will increment up
through address 81. Address 81 is held constant during the
horizontal blanking interval until 3 character times: before
the next video scan fine. At this point, the address counter is
internally loaded with the contents of the Row Start Register
which may contain address 1 or 81 as a function-of internal
control, or a new address that was loaded from the external
bus. During vertical blanking, however, this loading of the
internal address counter with the.contents of the Row Start
Register is inhibited providing scan line by scan line sequen-
tial address incrementing. This allows minimum accees time
to the CRTC when the address counter outputs are being
used for dynamic RAM refresh. .

RAM Address Enable input: At all imes the status of the
Bi-directional address outputs is controlled externally by the
logic level of the enable input. A ‘low’ logic level at this input
places the address outputs in the TRI-STATE (disabled) in-
put mode. A ‘high’ logic level at this input places the ad-
dress outputs in the active (enabled) output mode.
Register Load/Select inputs: When the Regiter [oad in-
put is pulsed to the logic ‘low’ state, the Top Of Page, Row
Start, or Cursor Register will be loadéed with a 12-bit address
which originates from sither the internal address counter or
the external address bus (refer to discussion on register
loading consiraints). The destination register is selected pri-
or to the load puise by setting the register select inputs to
the appropriate state as defined in Table {.

TABLE 1. Register Load Truth Table

Register | Register | | Register
Selecin-l Shiolt Bk ofidinold | "ORl LR
P 39) | (Pind).-{ (Pin38) Degingior

0 o] 0 No Select

0 1 0 Top-of-Page

1 1] (V) Row-Start*

1 1 0 Cursor

X X 1 No Load
*During the vertica! blanking interval, a ioad to this regis-

ter is internally routed to the Top-Of-Page register.

Iinternal Registers and Loading Constraints: There are
3 internal 12-bit registers that facilitate video screen man-
agement with respect to row-by-fow page scroliing, non-se-
quential row control and cursor location. These registers
can be loaded with addresses from the extemal address
bus while the address outputs are disabled (RAM address
enable input in the low state), by controlling the register
select and load inputs within the constraints of each regis-
ter.

The Row-Start Register (RSR) holds the starting address for
each scan line of the video portion of a frame. The video
addressing format is completely determined by the contents
of this register. With no external joading, the RSR is auto-
matically loaded by internal control such that row-by-row
sequential addressing is achieved. Referring to Figure 4, the
RSR is loaded automatically once for each video row during
the first addressed scan line. The source of the loaded ad-
dress is internally controfied such that the RSR load for the
first video row comes from the Top-Of-Page Register. The

RSR load for all subsequent video rows comes from the
address counter which holds the last displayed address +
1. if non-sequential row formatting is desired, the RSR-can
be loaded extemally with a 12-bit address. However, this
external load must be made prior to the internal automatic
load. Generally speaking, the external load to the RSR
should be made during the video domain of the tast ad-
dressed scan line of the previous row. Figure 4 indicates the
internal automatic loading intervals which must be avoided,
if the load must be made during the horizontal bianking in-
terval. Once an external address has been loaded to the
RSR, the next occurring intemnal automatic RSR load will be
inhibited by intemal detection logic. If an external load is
made 1o the RSR during the vertical bianking interval. the
12-bit address is loaded into the Top-Of-Page Register in-
stead of the RSR as a result of internal control. This internal
function is performed due to the fact that the address load-
od into the RSR for the first video row can only comae from
the Top-Of-Page Register.

The Top-Of-Page register (TOPR) hoids the address of the
first character of the first video row. As a function of internal
control the contents of this register are loaded into the RSR
at the beginning of the first addressed scan line of the.first
video row (see Figure 4). This loading operation is strictly a
function of internal control and cannot be overridden by an
external load fo the RSR. For this reason, any external load
to the RSR during the vertical blanking interval is interpreted
interrially as TOPR load. When the Reset input is pulsed to
the logic “0” state, the TOPR register is loaded with ad-
drass zero by intamai control. This yields a video page dis-
play with/the fifst row of sequential addressing beginning at
zero.| Page scrolling| can be accomplished by extemailty
loading a new address into the TOPR. This loading opera-
ﬁoncnnbeperfonnedatanyﬁmedurinqtheframepﬂorto
the interval where the TOPR is loaded automatically into the
RSR (see Figure 4). Once the TOPR. has been loaded, it
does not have to be accessed again until the contents are
to be modified. .

The Cursor Register (CR) holds the present address of the
cursor location: A true comparison of the address counter
anpulsandtheoontemsoftheCRresunsinaCursorEw
gble output signal delayed by two character times. When
the Reset input is pulsed to the logic “0” state, the contents
of the CR are set to address zero by intemal controi. Modi-
fying the contents of the CR is accomplished by external
loading at any time during this frame. Typically, ioading is

" performed only during intervals when the address outputs

are not actively controlling the video display. Once the CR
has been Joaded, it does not have to be accessed again
until the contents are to be modified.

Video-Related Outputs

Horizontal Sync: This output provides the necessary scan
line rate sync signal for direct interface to either three-termi-
nal or composite sync monitors. The pulse width, position,
and logic polarity are mask programmabile, in character time
increments, for custom requirements. This output may also
be mask programmed to have RS-170 compatible serration
pulses during the vertical sync interval (refer to DP8352 for-
mat and Figwe 15).
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Video-Related Outputs (continued)

Vertical Sync: This output provides the necessary frame
rate sync signal for direct interface to either three-terminal
or composite sync monitors. The pulse width, position, and
logic polarity are mask programmable, in scarn line incre-
ments, for custom requirements.

Cursor Enable: This output provides a signal that 18 inténd-
ad to be combined with the video signal to display a cursor
attribute which serves as a visual pomterforvidaoRAM
location. Intemally, the 12-bit address count is continuously
beingcompuedmmmeﬁ-bﬂaddressstomdmﬂwam
Register."When a true compare is detected, an active high
level signal will be present at the Cursor Enable output, de-
layed by 2 character times after the corresponding address
bus output. The signal is delayed by 2 character times 8o
that it will be coincident with the video information resulting
from the comeeponding address. Mask programmability al-
lows the cursor enable output signal to be formatted .such
matadgnalwillbeoutpuﬂedforalladdressedwﬂmsof
a video character coll or any single scan lHine of that ceil.
The ‘cursor enable output:signal is inhibited during the hori-
zontal and vertical blanking intervals so that video blanking
is maintained. When the addressing is advanced by satting
the address mode input (pin 11) in the logic “0” state, the
cursor enable signal will also be shifted with respect to the
scan line count. Specifically, for a character cell with the
cursor output active on all addressed scan lines of the cell,

the first scan line of the cursor signal will occur at the last
scanlmecantofhepmvlouswdeorow.andthelastscan
line count of the addressed character cell will have no cur-
sor output signal. This mode of operation gives rise to a
unlquesinnﬁonfottfwﬁrs‘lvideorwwhersmeﬁstad-
dressed scan fine of a character cell has no ‘cursor output
signal since its advanced scan ling position is Inhibiledby
ﬁteverhealblanldnglnterval

CRT System Control Functions
Refresh Control input: This input provides a logic level
selectable CRT system refresh rate. Typically, this input will
select either a 60 Hz or 50 Hz refresh rate to provide geo-
graphical marketing flexibility. However, mask programma-
bility provides the capability of a wide range of frequencies
for custom requirements. For definition of the input logic
truth table and the refresh rate format, refer to Table Il and
the standard device type format tables.

Table H. Refresh Rate Select Truth Table

Refresh Control Frame Refresh Rate
(Pin 3)
Logic Level | Symbol | DP8350 | DP8352 DP8353
1 1 80Hz | 60Hz 60 Hz
0. f0 S0Hz | 50Hz 50 Hz

First Addressed Scan Line of 'a Video Row

LINE BUFFER = —— - S e e = T e R 1
RECIRCULATE '
ENABLE OUTPUT
= .

SCAN LINE
DOMAMNS

e

2nd Through Last Addressed Scan Lines of a Video Row

LINE SBUFFER
RECIRCULATE v
ENABLE QUTPUT

i B

S

Note 2 “A" denotes the interval thet the address counter is preset with the contents of the Row Start Register.
Note & m"mmmmmmwmumwmmmmamrwmnw(mmmmmm

Note 1: Dimensions are in character time intervals.

vuoom+1nommmmm

T

TU/F/2206-6

FIGURE 4. Automatic internal Loading Intervals -
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CRT System Control

Functions (continued)
Vertical Blanking Output: This output. provides a “signal
mattranstﬁonsatmeendofmelast\ddeoscan line of the
last video row and indicates the beginning of the vertical
blanking interval. This signal trangitions back to the inactive
state during the row of scan lines just prior to the first video
TOwW. Thewanstﬁonposmonwmnmlslaatrowofverﬁml
blanking, as well as the active logic polarity, is a function of
the particular device format (itam 21 of the format tables) or.
is mask programmable for custom requirements.
Address Mode: When a sysiem utilizes a fine buffer shift
register, the scan line of addressing for a row is used to load
the shift register. As a result of this loading operation, ad-
dressing for a particular row will not begin accessing the
video RAM until the second scan line of addressing for the
row. It also follows that the first scan line of a row can only
exhibit addressed data for the previous video row that is in
the shift register. This offset in addressing becomes a prob-
lem for character generation designs that output video on
the first scan line of a row {with respect to the line counter
outputs). The resuit is invalid data being displayed for the
first scan line. One solution would be to utilize a character
genemﬂonde&gnﬂxatbeganou'wlﬁngwdooonﬂnsec-
ond scan line of a row. However, since most single chip
cheracter generators begin video on the first scan line, the
DP8350 series CRT controller provides a pin selectable ad-
vanced addressing mode which will compensate for ad-
dressing shifts resulting from shift register loading. Referring
to Table 11, & high logic level at this input will cause addrass-
ing to be coincident with the scan line counter positions of a
row, and & 1ow logi¢ level at this input will,cause addressing
to start on the last scan line counter position of the preyious
row. This shifted alignment of the addressing, with respect
to the designated scan lines of & row, is diagrammed in
Figure 5. Characteristically, it follows that, whan addressing
is advanced by one scan line, the Line Buffer Recirculate
Enable output and the Cursor Enable output are also ad-
vanced by one scan line. This advanced position of the Cur-
sor Enable output may deserve special consideration de-
pending upon the system design.

Table lii. Address Mode Truth Tabie

Address Mode | New Row Addressing At Address
Input (Pin 11) | Outputs and Line Buffer Recirculate
Enable Logic Low Level
(Logic Level) (Scan Line Position}
0 Last scan line of previous row
1 First scan line of row

Full/Half Row Control: This control input is provided for
applications that require the option of haif-page addressing.
As an example, if the normal video page format is 80 char-
acters/row by 24 rows, setting this inpul to the logic “0”
state will cause the video format to become evenly spaced
at 80 characters/row by 12 rows. Specifically, when this
input is in the logic “0” state, row addressing is repeated for

every other row. This yields successive groups of two rows - .

of identical addressing. The second row of addressing, how-
ever, has the Load Video Shift Register output and the Cur-

sorEnableoummtamauymmmdtopmvmmenm
sary video blanking. Setting this input to the logic “1” state
yields normal frame addressing. . .
External Character/Line Rate Clock: This Inpuhsintend—
edtoadbetngofmeCRTCandunotmwntobeused
as an active input in a CRT system. When this input is left
open,lt;smameednonomtstfmwuhnonnaloperauon.
Imun:Thismpmwpromdedlorpwerwsynchronl-
zation. When brought to the logic “0”'-state, device opera-
tion is halted. Internal logic is set at the-beginning of vertical
blanking, and the Top-Of-Page Register and. the Cursor
Register are loaded with address zero. When this input re-
turns to the logic “1” state, device operation resumes at the
vertical blanking interval followed by video addressing which
begins at zero. This input has hysteresis and may be con-
nected through a resistor to Vg and through a capacitor to
ground to accomplish a power-up Reset. The logic or mﬁe
shouldbemntaanedforammnmwnofawm

ADDRESS MODE INPUT =1

_ume
BTPug CouNT
—seeeoae—
AonEsseD | — DB wEBSD—~ (2]
SCAN LINES | —B-0-8-B-6-55 1 vioeo
FOR VIDEO ROW | @666
Acconcoen{ s oeo0e9— [5]X
WITH LINE [5 ]
CoUNTER | G- @Smeo-8— [6
rsnon | —eoo-o886— |1
—eassea0—
=4 [}
ADORESS MOOE INPUT = 0"
___LINE COUNTER
QUTPUT COUNT
1 cwweacce— 0]
mossp | S EEE®EO0— L1
e fosesos T
—a-5-56-880—
AMEASMNCES | @ oo emes - (4] M
SY 1 SCANC 5] x
. UmE —aoaeenss— |5
| cesesae5— [0
—ea88888——
s | Seeee=e—
ogooooo ) |
TL/F/2208-7

" FIGURE 5. Address Mode Functionality

Crystal Inputs X1 and X2: The “Plerce”-type oscillator is
controlled by an external crystal providing parallel resonant
operation. Connection of extemnal bias components is made
to pin 22 (X1) and pin 21 (X2) as shown in Figure 6. it is
important that the crystal be mounted in close proximity to
the X1 and X2 pins to ensure that printed circuit trace
lengths are kept to an absolute minimum. Typical specifica-
tions for the crystal are shown in Table IV for each of the
standard products, DP8350, DP8352, and DP8353.. When
customer mask options require higher frequencies, it may
be necessary to change the crystal specifications and bias-
ing components. If the CRTC is to be clocked by an external
system dot clock, pin 22 (X1) shouid be driven directly by
sehoukyfavmy!oglcwhne pin 21 (X2) is left open. The typi-
cal threshold for pin 22 (X1) is Vcc/2.
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CRT System Control

Functions (continued) _
Table IV. Typical Crystal Specifications Table V. Mask Prognmmlng Limitations
earameter Specification Desig- Parameter v‘:l':. V':l.:o
DP83s0 | DPe3s2 | DPe3s3 nation
Type At-Cut foor Dot Rate Frequency ‘DC 30 MHz
Frequency 10.92 MHz | 7.02 MHz | 17.6256 MHz forar | Character Rate Frequency DC_[25MHz
Tolerance 0.005% at 25°C - Line Bufer Clock Logic “0”
Width (item 20 X Item 24) 200 ns
Stability 0.01% from 0°C to +70°C y
— item 3 | Dots per Character-Field
Resonance Fundamental, Parallel - Width i 4 16
Maximum Series ftem4 |Scan Lines per Character
Resistance 500 Field ‘ .2 16
Load ltem 12 | Scan Lines per Frame 512
Capacitance 20 pF
tem 14 | Character Times Video 5 122
Custom Order Mask Programmability: The DP8350 Se- per Row i 23
ries CRT controller is available in three standard options Blanking 6 1
designated DP8350, DP8352, and DP8353. The:functional Item 11| Scan Lines per Vertical ' (item 4)
format of these devices was selected to meet the typical Blanking +2

needs of CRT terminal designs. in order to accommodate
specific customer formats, the DP8350 series CRT control-
ler is mask programmable with a diverse range of options
available. The items listed in the program table worksheet
indicate the available options, while Table V tabulates the
programming consftraints. ..

Hf the cursor enable output, item 22, is active on only one |
line of a character row, then Item 21 value must be either
1 or “0"” or equivalent to the line selected for the cursor
enable output. e

TL/F/2206-8

FIGURE 6. Dot Clock Osciliator Configuration with
Typical Externai Blas Circuitry Shown
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§ DP8350 Series Custom Order Format Table
g Thlstablelsprovidedasaworksheetmadmde&ennﬂmﬂnmannwdoonﬁgwaﬂonfacuswmmaskopﬁom Refer to
Table V for a list of programming fimitations.
l::: ) » Parameter ‘ Value .
1 Character Font Size Dots per Character (Width)
2 (Reference Only) Scan Lines per Character (Height)
3 Character Field Block Size. Dots per Character (Width)
4 ) Scan Line per Character (Height)
5 Number of Video Characters per Row . :
6 Number of Video Character Rowe per Frame
7 Number of Video Scan Lines (item 4 x ltem 6)
8 Frame Refresh Rate (Hz) (two pin selectable frequencies ailowed) (item 13 + ltem 12) 1 0 =
9 - Delay after Vertical Blank start to start of Vertical Sync (Number of Scan Lines)
10 Vertical Sync Width (Number of Scan Lines)
1 Interval between Vertical Blank start and start of Video
(Number of Scan Lines of Video Blanking)
12 Total Scan Lines per Frame (tem 7 + ltem 11)
13 Horizontal Scan Frequency (Line Rate) {kHz) (ttem 8 x item 12)
14 Number of Character Times per Scan Line '
15 Character Clock Rate (MHz) (item 13 x ltem 14)
18 Gharacter Time (ns) (1 + Item 15) -
17 Delay after ‘Horizontal Blank start to Horizontal Sync start (Gharacter T‘lmes) |
18 Hortzontal Syric Width (Character Times) . i |
19 Dot Frequency (MHz) (tem 3 x ltem 15) —— =
20 Dot Time (ns) (1 = em 18)| | g L
53 VerﬁcalBlanklngquantopbeiuemnofVideo(NanberotSemLmes)
(Range = item 4 — 1 line to O lines)
22 Cursor Enable on all Scan Lines of a Row? (Yes or No) If not, which Line?
23 Does the Horizontal Sync Puise have Serrations during Vertical Sync? (Yes or No)
24 Width of Line Buffer Clock logic ‘0" stat_o within a Character Time
(Number of Dot Time increments) (Typically %; ltem 3 rounded up)
25 Serration Pulse Width, if used (Character Times) (See Figure 13)
26 Horizontal Sync Pulse Active state logic level (1 or 0)
27 Vertical Sync Pulse Active state logic level (1 or 0)
28 Vertical Blanking Pulse Active state logic level (1 or 0)
Video Monitor: Manufacturer and Model No. (For Engineering Reference)
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Absolute Maximum Ratlngs (Note 1) Operating Conditions (ote 6) .
Supply Voltage, Voo 7.0V : Min. Max. Units
Input Voltage - 5.5V Vcc. Supply Voltage 4.75 5.25 v
Output Voltage 5.5V Ta, Ambient Temper_anne [+] +70 C
Storage Temperature Range —65°Cto +150°C
Lead Temp. (soldering, 10 seconds) 300°C
Electrical Characteristics v = 5v + 5%, Ty = 0°Cto +70°C (Notes 2, 3, and 5)
Symbol Parameter Conditions Min Typ. Max Units
Vin Logic 1" Input Voltage 20 v
All Inputs Except X1, X2 h‘E‘§Ef 28 v
RESET
Vi Logic “0" Input Voltage
All Inputs Except X1, X2 0.8 v
Vhys RESET Input Hysteresis 0.4 v
Velamp Input Clamp Voltage
All Inputs Except X1, X2 IN= —12mA —-08 -1.2 \'
hH Logic 1" Input Current
Ag-A11 - Enable input = 0V,
Voc = 5.25V, Viy = 5.25V 10 100 A
All Other inputs Except X1, X2 Voo = 5.25V, Viy = 5.25V 2.0 20 pA
™S Logic “0” Input Current
Ag-Ags Enable input = OV,
Vog = 5.25V, Vi = 0.5V —20 ~-100 pA
All Other Inputs Except X1, X2 Vog =|5.25V, Viy=-0.5V —20 —100 A
Vou Logic 1" Output Voitage 101 = — 100 [pA 32 N | 4t v
. loH =-—1-mA LM B a3 v
VoL Logic 0% Output Voitage ot = 5mA -0.35 0.5 v
los Output Short Circuit Current Vee = 5V, Vout = 0OV (Note 4) 10 40 100 mA
Icc Power Supply Current (Note 10) Ve = 5.25V 220 300 mA

Mote 1: AmneMmmma.m"mmmmmmmmummmwmmmmwmmmm
shoulkd be operated at these mits. The table of “Electrical Characterietics” provides conditions for actual device operation.

Note 2 Unless otherwise specified, min./max. limits apply across the 0°C to +70°C temperature range and the 4.75V 1o 5.25V power supply range. Al typical
values are for Tp = 25°C and Vcc = 5.0V and are intended for reference only.

Note 3: All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voltages are referenced to ground, unlesa
otherwise specified. All values shown as max. or min. are 8o classified on abeciute value basis.

Note & Only one output at a time should be shorted.
Note 5: Electrical specifications do not apply to pin 17, external char/fine clock, as this pin is used for production testing only.
Note & Functional operation of device is not d when beyond speci operating condition Hmits.
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m e . N .
g Switching Characteristics vec = 50v + 5%, Ta = 25°C{Note 7)
a Symbol Paramet Notes Min T Max Units
'arameter Circult yp
Symmetry Dot Rate Clock Output High . )

Symmetry With Crystal Control 1 50% — 4 50% — 2 50% + 1 ns
tod1 Xl Input to Dot Rate Clock

Output Positive Edge 1 17 22 ns
tpdo X! Input to Dot Rate Clock

Output Negative Edge 1 21 26 ns
to1 Dot Clock to Load Video Shift

Register Negative Edge 1 6.0 10 ns
tpz Dot Clock to L.oad Video Shift

Register Positive Edge 1 11 15 ns
tps Dot Clock to Latch Character

Generator Positive Edge 1 8.0 13 ns
tpa Dot Clock to Latch Character

Generator Negative Edge 1 6.0 10 ns
tp2-tps Latch Character Generator Positive

Edge to Load Video Shift Register

Positive Edge. 1 0 3.0 ns
tps Dot Clock to Line Buffer Clock :

Negative Edge 1 23 35 ns
tpw1 Line Buffer Clock Pulse Width 1 8.9 N(DT) N(DT) + 8 N({DT) + 12 ns
tpe Dat'Clock to Cursor Enabie Output

Transition 1 24 36 ns
tp7 Dot Clockto Valid Address Output 1 15 25 ns
tpgg Latch'Character Generator to Line

Rate Clock Neg. Transition i 8,10 425 + DT 500 + DT ns
tps, Latch Character Generator to

Line Rate Clock Pos. Transition 1 8,10 300 + DT 400 + DT ns
tpgg Latch Character Generator to

Clear Line Counter Neg. Transition 1 8,10 525 + DT 700 + DT ns
Do, Latch Character Generator to

Clear Line Counter Pos. Transition 1 8,10 290 + DT 400 + DT ns
1ps;-tpe,y Clear Line Counter Pos. Transition

to Line Rate Clock Pos. Transition 1 10 10 60 ns
tpio Line Rate Clock to Line Gounter

Qutput Transition 1 60 120 ns
D14 Line Rate Clock to Line Buffer

Recirculate Enable Transition 1 195 300 ns
12 Line Rate Clock to Vertical

Blanking Transition 1 160 300 ns
tpis Line Rate Clock to Vertical Sync

Transition 1 220 300 ns
tp14 Latch Character Generator to

Horizontal Sync Transition 1 96 150 ns
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Switching Characteristics vcc = 5.0v £5%, Ty = 25°C (Note 7) (Continued) . .

Load .

Symbol Parameter Circult Notes Min Typ Max Units
tsq Register Select Set-up Before

Register Load Negative Edge 0 ns
tH1 Register Select Hold After Register

Load Positive Edge 0 ns
tso Valid Address Input Set-Up Before

Register Load Positive Edge 250 ns
tH2 Valid Address Hold Time After

Register Load Positive Edge | 0 ns
tpw2 Register Load Required Pulse Width 150 65 ns
tLz. thz Delay from Enable Input to Address

Output High Impedance State from

Logic ““0" and Logic “1” 2 15 30 ns
tzL tzH Delay from Enable input to Logic.

‘0" and Logic “1” from Address

Output High Impedance State 2 17 30 ns

Note 7: Typical values are for Vo = 5.0V and T4 = 25°C and are meant for reference only.
Note 8: “DT" denotes dot rate clock period time, item 20 from option format table.

Note 9: “N' denotes value of item 24 from option format table.
Note 10: Ravised since last issue.

Switching Load Circuits

T0 OUTPUT
UNDER TEST

Co = 50pF
(SEE NOTE)

TL/F/2208-9

Load Circuit 1

Note: C, includes probe and jig capacitance. All dsodes are 1N914 or equivalent.

T0 DUTPUT.
UNDER TEST

Ci = 15pF
{SEE NOTE)

TL/F/2206-10
Load Circuit 2

,
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Switching Waveforms

SYMMETRY = 22 x 100% Je=u=<i0ne ]
Tp X2 (PIN 21) = OPEN
™ : wo—
— m.—.| x1 k3 !ic
o
' A
DOT MATE CLOCK 1.5v 1. 15V Pl R Blaat
TL/F/2208-11 DOT RATE CLOCK 1.5¢ 1.5V
FIGURE 7. Dot Rate Clock Output Waveform R
Symmetry with Crystal Control o TUF/2208-12
FIGURE 8. X1 Input to Dot Rate Clock
Qutput Propagsation Delay
—C I ' CHARACTER CHARACTER ____
x-1 1 X+
007 COUNY MAX [ 1 2 I 3 \ 4 $ MAX -1 i MAX 1 ) 2
DOT RATE CLOCK '_.\_A . )
4 r—vm_‘_ e 02 N
oaitiiyse -\ \ /
e i [ R
LTS EaEi v - / \
o tpwl
LINE BUFFER CLOCK ’ S5 \-
——————— b)Y *
cuRssA bl \
ENABLE OUTRUT I N
_____ s ' -
o * Y
mﬂ!l.ﬂ?nﬂ'glﬂ’!m 33 l

——— o — - - 28

Note 1: All measurement points are 1.5V
FIGURE 9. Dot/Character Rate Timing

LINE X

LINEX+1
HOMZONTAL

HORIZONTAL viEs
BLARKING

LINE RAYE C
€LocK

— ontje—

GERCRATOR ADDRESS r\j\.ﬂy\_lr\_f\__fk
e —— e e

Note 1: Actual polarity and position of the horizontal sync stast and stop points is a function of the particular device format.
Note 2: All measuroment points are 1.5V.
FIGURE 10. Character/Line Rate Timing

CLEAR LINE 3
TOUNTER 1 . &
N \ — 1019 {—
LINE COUNTER e— Y -
OUTAUTS LCa - LC) | |
———————————————————————————————— R ——————
] . I [*D11 e
LINE BUFFER I | s —————
RECIRCULATE ENABLE . ‘
——————————————————————————————— ea - ——— - — ——
| | N | 012
vEATICAL I | A 1 -
oancies ____ b ™ .
(4 ————
| . | N I lewiae
VERTICAL SYNC | | :: )
—=f |e—to1e OTED | = —] |-|m4 NOYE 1)
——-‘——‘-———-v---—r———-r———-r"———\ - -
HORIZONTAL SYNG L \ \ \ 5 L H S —

TL/F/2206-14
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Switching Waveforms (continued)
k)
|‘_. w2 _.l ENABLE 15v 15V

INPUT
NEGISTER ‘ r L—’LEL__
vl __{_ E
nemsrg: ) .
w2 X | X
w _F 0.5V
w I"‘SI""HZ" T‘Lﬂjv—{t D.5V
ADDRESS j * .
BUS TL/F/72206-168
: FIGURE 12. Address Output

TUF/2208-15 Enable/Disable Waveforms

Note 1: Ak measurement points are 1.5V,
Note 2t = 4 < 10 ns.
Nots 3: Address enable (pin 37) = OV.
FIGURE 11. Register Select and Load Waveforms

Timing Diagrams

FAARE : . FRAME
X e B X1
sy e ——
LT U U u Uuaﬁ Ui ot T [ Ve T U T T U
CLEAR LINE s s s
COUNTER OUTPUT “more ] | h = 1]
RECIACULATE 2 2 . = ' da -
ENABLEGUTPUT i 1 moven=" | —f b =i Mt =
B (T i e s o o Y 9 o O 5 e e i
VERTICAL ¢ -l ‘
SLANKING OUTPUY ‘ Semered L 8y g »
< A8y
NOTEY 3 | . g
venticaL —T" T T L ST I LS = = TS L T
G P ke LD B L T L o S ST T .
: : = TLIF/2208-17
Note 1: One full row before start of video the #ne counter is set to zero state—this ine counter sy nization in cases where the number of lines in

vertical bianking are not even multiples of the number of knes per row.
Note 2= The position of the kine buffer recirculate enabile logic low level is a function of the logic level of the address mode input (see Table Ii).
Note 3: The stop point of the vertical bianking output active signal Is & function of device type or custom option, and will always be within one row prior o video.
Note 4: The transition start and stop points of the vertical sync output signal are a function of device type or custorn option.
FIGURE 14. Line/Frame Rate Functional Diagram

B ey

e T T Y e Y ey I e 1 N o

0“""" SERRATION PULSE ENVELOPE
f-r1—fr2|o— — 1 ez
veRTICAL mote 1y | WTE2) ll [(Tm-ve-zi-L
ouTPUT
TUF/2206-18
P = HORIZONTAL SCAN TIME PERIOD (ITEM 14 FROM PROGRAM TABLE)
H = HORIZONTAL SYNC WIDTH (ITEM 18 FROM PROGRAM TABLE)
S= SERMWWLSEWTH("EAZ.’:FWPROMTABLE)
T1 = P-H (MAX)
T2 = H-1 CHARACTER TIME (MAX)
Note 1: The vertical sync transition point is always with the b 9 of ho
sziaMszvmwmwddeWmhmmmmm pulse pe and is a of the

horizontal sync position with respect ta the

FIGURE 15. somﬂon Pulse Format
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ALL SCAN
LMES

ALL SCAN
LINER

VERTICAL
mvll

ALL SCAN
Lines

VERTICAL

LINE
WA

visea
ROW s+l

LINEY

SLARKING
INTERVAL

.

VIDED CHARACTER

LATCH CHARACTER
GENERATON ADDRESS

LOAD VIDED
SHIFT REQISTER

LINE BUFFER
cLecx

LINE BATE
cLecK

HORIZONTAL
SYNC

LOAD VIDED
SHIFY REGISTER

LINE BUFFER
cLock

LINE RATE
cLOCK
HORIZONTAL

. SYNC

-

e

Timing Diagrams (Continued)

SCAN LINE X+1

SCAN LINE X

AL
]

bl bbb

!
g N ¢

- ol b

e o

Mlm:l.

e b |

ru—wi?l.-r—u—l.r
m.ﬁp..n

{ROTE %)
- = g - g g g o g
H H H H H H

1

—k

- S\ W S ettt i Sl A SASY-SN S S
RSY - .

[osic #

| ¢

pm—

e e e e
T r-T-T

kel Sirals . s S s e
e .

-1 -1
L — A e e i

Note 3: The address counter outputs clock to the

. LIME COUNTER - -
T gy e .| TS
CLEAR LINE - 2 L),
{LO8IE Wi 14s
i T
Rt - %I e o — e —————e e ————
<
£
o ECRCULATE 2 e e
|~ GuRSOR QUTRUT = by
k A - Lok
( LINECOUNTER [ N —— -7
OUTPUTS - T -,
CLEAR LINE 2
COUNTER remra » s 1
. Ld {NOTE N - . -
ADDRESS QUTPUTS “ == = == == == = == i Y T ﬂ_ T - = o e
RECIRCULATE : : é&z ; BovED
ENASLE OUTPUT - 2 e e~ ———— -
\  Cumsom ouTAUT 1
¢
LINE COUNTER v = ——————— -
OUTPUTE  coo v s o s s o St . e e 00 o S S i S o oy e S S ——— ———
CLEARLINE . 2
()10 1] Jee— |
o . . o POMT B (NOTED) |
T Pesieniocilenbiionia mppm s s S s | S s mi—
RECIRCULATE 0
EMABLE QUTPUT e e o e o o o o e e o e o o o ___.._.._Qé___.__..__'_.l
L ¢ o (LOGSC LOW) . % .

of the jast

Nate 1: The harizontal sync output start and stop point positions are a function of device type or custom option.
mzmmuwmm«mm"o"mbwmnmdmmmmwmmm = “0", recirculate
enable occurs on the max. kne of a character row (solid ine) and the address counter outputs all over to the new row address at point A. When address mode =
“1".mﬁwhbmmmmﬁﬂmd-mm(mm)ﬂmmmmwﬂovertomencwrwndd'eultpoimﬂ.

of & video row plus 1. This address is then held during the horizontal blanking

FIGURE 13. Character/Line Rate Functional Diagram

TL/F/2208-19

mvduﬂlvmmmmmMmmhmmmbumaumwmmmy
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Ve

Applications
SYSTEM
INTERFACE INTERFACE
| DATA 8US TOATTRIBUTE  ~
i | DecooEtosic .
|
! |
! i
! i
! i
CONTROL VIDED I
| cPy #OM RAM |
i cuwﬁn ; > ﬁUIW T(I'
N i
H TPU CONTROL !
| Bus DISPLAY l'
___>k‘ DONT% oot sm,g X
1Y ADDRESS BUS . : J
| | |
- |
: CURSOR |
: CAT CONTROLLER e
. VERTSYNC | ) WNPUTS
>
]
F . TL/F/2206-20
FIGURE 16. Geners! System Block Diagram
SYSTEM :
INTERFACE
DATA BUS
VIDED
: mm'm:s
| ' @ 2 1 = .
: NUMBER OF MEMORY |
BLOCKS 1S EQUAL TO 1
1 NUMBER OF SCAN LINES : 1
| PER CHARACTER CELL i LareH |
| |
| i
I VIDED ]
E RAM I
. |
: SHEcT vioeo _ |
DOT SHIFT
I \ Y f j /) et """’f
1 cee [
i CPU CONTROL BUS I
! 'fun DISPLAY :
:>[ - DECIMAL CONTROL i
H ADDRESS BUS :
i
i 1 i
| CURSOR _ |
! SCAN LINE |
COUNTER OUTPUTS HORIZSYNG _ |
CAT CONTROLLER VERTSYNG |
I
|
! TU/F/2208-21
FIGURE 17. Dot-By-Dot Graphics Block Diagram
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DP8350 CRT Controller
TABLE V1. Characteris’ic Format
'::.' Parameter Value
1 Character Font Size Dots per Character (Width) (3]
2 ‘ (Reference Only) Scan Lines per Character (Height) I
8 Character Field Coll Size Dots per Character (Width) L4
4 Scan Lines per Character (Height) 10
5 Number of Video Characters per Row 80
8 Number of Video Character Rows per Frame 24
7 Number of Video Scan Lines (item 4 x 6 ltem 6) 240
8 Frame Refresh Rate (Hz) ft = 60 f0 = 50
9 Delay after Vertical Blank start to start of Vertical Sync (Number of Scan Lines) 4 30
10 Vertical Sync Width (Number of Scan Lines) 10 10
1 interval between Vertical Blank start and start of Video 20 72
{Number of Scan Lines of Video Blanking)
12 Total Scan Lines per Frame (item 7 + ltem 11) 260 312
13 Horizontal Scan Frequency (Line Rate) (item 8 x Item 12) 15.6 kHz
14 Number of Character Times per Scan Line 100
15 Character Clock Rate (item 13 x ltem 14) - 1.56 MHz
16 Character Time (1 +~ llem 15) - - 641 ns
17 Delay after Horizontal BlankstantonizomdSmeth(mactw‘ﬁmes) 0
18 Horizortal SynL Width (Gharacter Times), %L & o 1 10 & % 43
19 Dot Frequency (em 3xhem15) — — o — (' . 10.92 MHz
20 Dot Time (1 + Itern 19); nnics srnun Ci } 91.6 ns
21 Vertical Blanking Output Stop before start of Video (Number of Scan Unea) 1
22 CursorEmbleonallScanLlnesofaRow?(YesorNo) Yes
23 Does the Horizontal Sync Pulse have Serrations during Vertical Sync? (Yes or No} No
24 WidthofLineBuﬂeerehogic“O”statswihhaChargctetﬁm 4
{Number of Dot Time increments)
25 Serration Pulse Width, if used (Character Times) _—
26 Horizontal Sync Pulse Active state logic level (1 or 0) 1
27 Vertical Sync Pulse Active state logic level (1 or 0) o
28 Vertical Blanking Pulse Active state logic level (1 or 0) 1

Video Monitor Formst: Ball Brothers TV-12, TV-120 or Equivalent.
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VIDED e
CHARACTER X~1 X X+
FORMAT -

Palsininigigigigigigigh

LOAD VIDED - - —
SHIFT .
REGISTER

LATCH
CHARACTER
GENERATOR

ADDRESS s
4 00TS

LINE
BUFFER

cwoeK — — — — | — — _———_— e ———

CURSOR
ENASLE

ADDRESS

QUTPUTS X1 j X+2 x x+3
TL/F/2208-22

Note: Dashed lines in waveforms denote inactive state logic levels.

FIGURE 18. DP8350 Video Character Signals

100 CHARACTERS
20 CHAR } 1 CHAR

womzaura w77

HORIZONTAL
SYNC

j-e—15 CHAR —=~{

LINE RATE
CLOCK

CLEAR — ==
LINE
COUNTER

LINE
COUNTER x
OUTPUTS

LINE

QUFFER ___l____.__________...______.—_.___——
RECIRCULATE

ENABLE

TU/F/2206-23
Note: Dashed lines in waveforms denote inactive state logic levels.

FIGURE 19. DP8350 Scan Line Signals
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DP8350

VERTICAL
FORMAT

VERTICAL
BLANK

VERTICAL
SYNC

VERTICAL
FORMAT

VERTICAL
BLANK

VERTICAL
SYNC

20 LINES S — 240 LINES-
2 IR 555
—! =—1LINE

——————

—={ 10LINES |=—

FIGURE 20. DP8350 60 Hz Refresh Rate Frame Signals

L

TUL/F/2206-24

312 SCAN LINES

s
—t 10 LINES L_

FIGURE 21. DP8350 50 Hz Refresh Rate Frame Signails

TL/F/2208-25
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DP8352 CRT Controller
TABLE Vii. Charactormlc Format
':": Parameter Value
1 Character Font Size Dots per Character (Width) ()
2 (Reterence Only) Scan Lines per Character (Height) @
8 Character Field Cell Size Dots per Character (Width) 9
4 Scan Lines per Character (Height) 12
5 Number of Video Characters per Row 32
6 Number of Video Character Rows per Frame 16
7 Number of Video Scan Lines (item 4 x Item 6} 192
8 Frame Refresh Rate (Hz) f1 = 60 f0 =50
9 Delay after Vertical Blank start to start of Vertical Sync (Number of Scan Lines) 27 53
10 Vertical Sync Width (Number of Scan Lines) 3 3
1 interval between Vertical Blank start afld start of Video 68 120
(Number of Scan Lines of Video Blanking)
12 Total Scan Lines per Frame (item 7 + ltem 11) 260 312
13 Horizontal Scan Frequency (Line Rate) (item 8 x Item 12) 15.6 kHz
14 Number of Character Times per Scan Line ' 50
15 Character Clock Rate (item 13 x item 14) 0.78 MHz
16 Character T|me (1 + Item 15) 1282 ns
17 Delay after Horizontal, Blank start to Horizontal Sync siart (Ctmdler Times) 6
18 Horizontal Sync Width (Character Tomes) \ — I A 4
19 Dot Frequahcy'tiiem axitem 16) 1P W 1% %%, — 5 | 1 7.02 MHz
20 Dot Time (1_--+item 19) = o - e - 1424 ns
21 Vertical Blanking Output Stop before start ofwdea (Number of Scan Lines) LLL 0
22 Cursor Enable on all Scan Lines of a Row? (Yes or No) Yes
23 Does the Horizontal Sync Pulse have Serrations during Vertical Sync? (Yes or No) Yes
24 Width of Line Buffer Clock logic “0" state within a Character Time 5
(Number of Dot Time increments)
25 Serration Pulse Width, if used (Character Times) 4
26 . Horizontal Sync Pulse Active state logic level (1 or 0) [}
27 Vertical Sync Puise Active state logic level {1 or 0) o
28 Vertical Blanking Pulse Active state logic level (1 or 0) 1
Video Monitor Format: RS-170-C: ible (Standard ican TV).
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DP8350

VIDEO
CHARACTER X1 x X+1
FORMAT -

S I s I S I 6 6

LOAD VIIIEO -
IEGISTE!!

LATCH
CHARACTER
GENERATOR

.ADDRESS

5DOTS

LINE
SUFFER

ctoeK — —— — . — _——— e — ——

CURSOR
ENABLE

ADDRESS x *
oUTPUTS x4l X2 Xe3

TL/F/2208-28

Note: Dashed lines in waveforms denote inactive state logic levels.
FIGURE 22. DP8352 Video Character Signals

iv A8 CHAR 32 CHAR: _=ll
weaik 7 Z - ///////////////////////“A%W/////////////////////

HORIZONTAL - -
SYNC y

o 17 O AR !

LINE RATE
CLOCK

CLEAR = — — — — —

LINE
COUNTER

LINE
COBNTER

LINE

BUFFER
RECIMCULATE
ENABLE

TL/F/2208-27
Note: Dashed lines in waveforms denote inactive state logic laveis.

FIGURE 23. DP8352 Scan Line Signals
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le - - 250 LINES

68 LINES: = 182 LINES

BLANKING

72

FIGURE 24. DP8352 60 Hz Refresh Rate Frame Signals

FORMAT
VERTICAL ° — ?7““3']“‘, —
me —=]  Je—3umes

s T~ O 000

-.. VERTICAL

—

FIGURE 26. DP8352 Serration Pulse Format

SLANK )
g - i ssumes |—
VERTICAL
syne .
3umes |,
) TU/F/2206-28
FIGURE 25. DP8352 50 Hz Refresh Rate Frame Signails
3 LINES-
VERTICAL
SYNE :
—=| |=—6cHar ““‘,‘,‘,:——| ——  —={|=—2cnan
HORIZONTAL
SYNG- .
. . —=] |lecuan |- socHAR——|=—sacHAR 50 CHAR 50 CNAR—o|=— 50 CHAR | )
™v
TUL/F/2206-30

291

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

0s€sda



§ DP8353 CRT Controlier
3 TABLE VII!. Characteristic Format
Itom Parameter . L . . Value
No. C
1 Character Font Size - ‘Dots per-Character-(Width) - - - @ :
2 (Reference Only) Scan Lines per Character (Height) ©)
8 Character Field Cell Size __Dots per Gharactar (Width) : b
4 v . Scan Line per Character (Height) L 12
5 Number of Video Characters per Row L 80
6 Number of Video Character Rows per Frame ) 25
7 Number of Video Scan Lines (item 4 x Item 6) ) . . 300
8 Frame Refresh Rate (Hz) ft = 60 f0 = 50
9 Delay after Vertical Blank start to start of Vertical Sync (Number of Scan Lines) 0 32
10 Vertical Sync Width (Number of Scan Lines) 3 3
1 Interval between Vertical Blank start and start of Video 20 84
(Number of Scan Lines of Video Blanking) -
12 Total Scan Lines per Frame (item 7 + {tem 11) - 320 384
13 Horizontal Scan Frequency (Line Rate) (item B x ltem 12) . : 5 19.20 kHz
14 Number of Character Times per Scan Line h 102
15 Character Clock Rate (Item 13 x em 14) _ - 1.9584 MHz
16 Character Time (1 + Item 15) 510.6 ns
17 Dshy aﬂs: Honzontal Blank start to Harjzomal Sync slhn (Charadter T‘mes) - | 5
18 Haizoftal Sync Width (Charactet Times) 1, — I ANl .
19 Dot Erequency (Mem 3 xitedits) W |, ", ) | V=Y 5 17.6256 MHz
20 DotTime (1/+tem18) o = _ - o : 56.7 ns
21 Vertical Blanking Output Stop before start of Video (Nun'berofSi’:ﬂn Lnes) 1
22 Cursor Enable on all Scan Lines of a Row? (Yes or No) == 4 Yes
23 Does the Horizontal Sync Puise have Serrations dunng Vertical Sync? (Yes or No) No
24 Width of Line Buffer Clock logic 0 state wvthin a Characﬁe"l'm 5
{Number of Dot Time increments) }
25 Serration Pulse Width, if used (Character Times) i ) —
26 Horizontal Sync Pulse Active state logic level (1 or 0) ) 1
27 Vertical Sync Pulse Active state logic level (1 or 0) 1
28 Vertical Blanking Pulse Active state logic level (1 or 0) 1
Video Monitor Format: Motorola M3003 or Equivalent.
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Note: Dashed lines in waveforms denote inactive state logic levela.

FIGURE 27. DP8353 Video Character Signais
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Nots: Dashed lines in waveforms denots inactive state logic levels.

FIGURE 28. DP8353 Scan Line Signals
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FIGURE 29. DP8353 60 Hz Refresh Rate Frame Signais
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FIGURE 30. DP8353 50 Hz Refresh Rate Frame Signails
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