This Materia

National

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,
DP8352, DP8353. Custom devices, however, are avaitable
in a broad range of mask programmablie options.
The CRT Controller. (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 imerface to
character memory. ’

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

A complete set of video outputs is available mcluding cursor
enable, vertical blanking, horizontal sync, and vertical sync.
The DPB350 Series CRTC provides for a wide range 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

\

e Character Rows per Video Frame
o Format of Video Outputs

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

Features

= intemal crystal controlled dot rate oscillator

m Extemal dot rate clock input

@ Butfered dot rate clock output

@ Timing pulses for character generation

m Character memory address outputs (12 bits)

= Internal cursor address register

® Internal row starting address register

@ Internal top-of-page address register (for scrolling)

@ Programmable horizontal and vertical sync outputs

® Programmable cursor enable output

m Programmable vertical bianking output

® 2 programmable refresh rates, pin selectable

= Programmable characters/row (128 max.)

® Programmable character field size (up to 16 dots x 16
scan line field size) . .

® Programmable scan lines/frame (512 max.}

= Programmabie character rows/frame .

m Single + 5V power supply

® Inputs and outputs TTL compatible

@ Direct interface with.DMB86S64 character genecator

@ Ease of system design/application
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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 the 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% by exteral gating of the serial video data. The

CRT Controller organizes the dots into cell groupings that
define video rows. These cells are accessed by a specific
horizontal 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.
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FIGURE 2. Character Cell Definition
(Exampie Shown is a 7 x 10 Character Ceil)
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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:
* DM86S64 Series Character Generators
¢ MM52116 Series Character ROMs
o DM74166 Dot Shift Register :
o MM5034, MM5035 Octal 80-Bit Shift Registers (Line
Buffers) :
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 is 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 generation scan
line counters. )

Load Video Shift Register: This output provides a charac-
ter rate signal intended for direct interface to the video dot
shift register used in character generation. Active low pulses
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 sca
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 sach 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
during 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 butfers 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 line 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 lll.

Memory Address Outputs/Inputs
and Registers

Address Outputs (Ag-A44): 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 video on the CRT screen. This pipe-
lining by 2 characters is provided to allow sufficient 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 CRT beam, the sequential address output string
for a given video row is identically repeated for each scan
line within the row. The starting address for each video scan
line is stored within an intermat 12-bit register called the Row
Start Register. At the beginning of each video scan line, the
internal address counter logic is preset with the contents of
the Row Start Register (see Figure 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 toca-
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 foad
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 intervals, the address output operation
is modified. During all horizontal bianking intervals, the in-
crementing of the address counter is inhibited and the ad-
dress count is held constant at the last 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
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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. : , g

RAM Address Enable input: At all imes the status of ihe
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) oulput mode.
Reglster Load/Select Inputs: When the Regiiter Coad 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 either the internal address counter or
the external address bus (refer to discussion on register
loading constraints). The destination register is selected pri-
or to the load puise by setting the registér select inputs to
the appropriate state as defined in Table {.

TABLE |. Register Load Truth Table

Register | Register | Register
Select A | Select8 | Load input R.'In “"I L°| l“'“’
(Pin38) | (Pint1) (Pin 38)

0 0 0 No Select

0 1 0 Top-of-Page

1 o o Row-Start*

1 1 0 Cursor

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

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

Internal Registers and Loading Constraints: There are
3 internal 12-bit registers that facilitate video screen man-
agement with respect to row-by-row 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 controlied 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 blanking in-
terval. Once an external address has been loaded to the
RSR, the next occurring intemnal automatic RSR load will be
inhibited by internal detection logic. If an external load is
made 1o the RSR during the vertical blanking 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-
ed into the RSR for the first video row can only corne from
the Top-Of-Page Register.

The Top-Of-Page register (TOPR) holds 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 1o 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-
dress zero by intemal control. This yields a video page dis-
play with the first row of sequential addressing beginning at
zero. Page scrolling can be accomplished by externally
loading a new address into the TOPR. This loading opera-
ﬁoncanbepedonnedatanytlmeduringtheframepﬂorto
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 madified. .

The Cursor Register (CR) holds the present address of the
cursor location. A true comparison of the address counter
outputs and the contents of the CR results in a Cursor En-
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, loading is

" performed only during intervals when the address outputs

are not actively controlling the video display. Once the CR
has been loaded, 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 scan line incre-
ments, for custom requirements.

CunorEmThisoutpmprowdesaslgnalmatlsmnd
ad to be combined with the video signal to display a cursor
attribute which serves as a visual pomterforwdaoRAM
location. Intemally, the 12-bit address count is continuously
being compared with the 12-bit address stored in the Cursor
Register."When a true compare is detected, an active high
IeveldgnalwillbepresemmtheCmEnlblemde-
Iayodbyzchmcmﬂmesaﬂertheeorremomlngaddrm
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 programmabiiity al-
lows the cursor enable output signal to be formatted such
that a signal will be outputted for all addressed scan lines of
a video character coll or any single scan line of that ceil.
The cursor enable output:signal is inhibited :during the hori-

the first scan line of the cursor signal will occur at the last
scan line count of the previous video row, and the last scan
line count of the addressed characteroelwillhavenocur
sorouiputs:gnal This mode of operation gives rise to a
unique situation for the first video row where the first ad-
dressedscan fine of a character cell has no cursor output
signal since its advanced scan fine position is Inh’b;led by
meverhealblankingmtarval

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 80 Hz or 50 Hz refresh rate to provide geo-
graphical marketing fiexibility. 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 li. Refresh Rate Select Truth Table

%WW“M:

N . TU/F/2206-6
Note 1: Dimensions are in character time intervals. :
Note 2: “A” denotes the interval thet the address counter is preset with the contents of the Row Start Register.

Note & ‘Asn"mmmmmmwmumwmmmmamrwmnw(mmmmmm
vmom+ﬂmmmmam .

FIGURE 4. Automatic Internal Loading Intervails
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CRT System Control

Functions (continued)
Vertical Blanking Output: This output. provides a “signal
that transitions at the end of the last video scan line of the
lastvndeorowandmd»catesmebegmmngofmeverﬁcal
blanking interval. This signal trangitions back to the inactive
state during the row of scan lines just prior to the first video
TOwW. Thetransﬁonposmonwrlrinmlslastrowofverﬁcal
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 system 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 tine of a row can only
exhibit addressed data for meprevlouswdoorowthatis in
the shift register. This offset in addressing becomes a prob-
lem for character generation designs that output video on
meﬁrstscenlineovarow(wimwwmehnecounw
outputs). The result is invalid data being displayed for the
first scan fine. One solution would be to utilize a character
genmﬂonde&gnhatbeganwnﬂﬁngwdeoonﬂnsec
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 i, a high logic level at this input will cause address-
ing to be coincident with the scan line counter positions of a
row, and a low logic level at this input will cause addressing
to start on the last scan line counter position of the previous
row. This shifted alignment of the addressing, with respect
to the designated scan lines of a row, is diagrammed in
Figure 5. Characteristically, it follows that, whan addressing
is advanced by one scan line, the Line Buffer Recirculate
Enabile 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 lll. 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 input 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-

sorEnableou‘Iputlntemallynhibltedtoprovlde!henw
sary video blanking. Setting this input to the logic “1” state
yields normal frame addressing. .

External Character/Line nngcwek:Thls Inpunsintend-
edtoandbstngoftthRTCandlsnolmwntobeused
as an active input in a CRT system. When this input ia left
open,nt;sguarameednouomtforewnhnonnaloperauon.
MIuwt:Thismpuhsprwidedforpowmwsynchrom-
zation. When brought to the logic “0" state, device opera-
tion is haited. 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 Voc and through a capacitor to
ground to accomplish a power-up Reset. The logic *0” smte
should be maintained for a minimum of 250 ns.

ADDRESS MODE ﬂﬂ"‘s“l"
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. 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 extermnal bias components is made
to pin 22 (X1) and pin 21-(X2) as shown in Figure 6. it is
lmponantthatthecrystalbe 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) should be driven directly by
Schottky family logic while pin 21 (X2) is left open. The typi-
cal threshold for pin 22 (X1) is Vcc/2.
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CRT System Control

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 consfraints. ~

vce
o Ko '
30pF slte
-] 21

Functions (continued) _
Table IV. Typical Crystal Specifications Table V. Mask Progrnmmlnﬁ Limitations
Para Specification Desig- P . vl.lll::. vl:::. :
DP83s0 | DPe3s2 | DPe3s3 nation
Type At-Cut foot Dot Rate Frequency ‘DC | 30 MHz
Frequency 10.92 MHz | 7.02 MHz | 17.6256 MHz fgHaR | Character Rate Frequency DC_|2.5MHz
Tolerance 0.005% at 25°C - Line Butfer Clock Logic “0”
Width (ltem 20 X Iltem 24) 200 ns
Stability 0.01% from 0°C to +70°C
— - tem 3 | Dots per Character-Field
Resonance Fundamental, Parallel - Width 4 16
Maximum Series item 4 | Scan Lines per Character
Resistance 500 Field . .2 16
Load Item 12| Scan Lines per Frame 512
Capacitance 20 pF — -
ltem 14 | Character Times Video 5 122
Custom Order Mask Programmability: The DP8350 Se- per Row :
ries CRT controller is available in three standard options .| Blanking| 6 123
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

i 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. L

TO INTERNAL
LOGIC

caysTALl_ 1}

DOY RATE

TL/F/2206-8

FIGURE 6. Dot Clock Osciliator Configuration with
Typical Externai Blas Circuitry Shown
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g DP8350 Series Custom Order Format Table
g Thlstablelsprovidedasaworksheettomdmdetafmﬂngmeprogrammedconﬁgurahonforcustommaskopﬂons Refer to
Table V for a list of programming fimitations.
I::: ) Parameter Value .
1 Character Font Size Dots per Character (Width)
2 (Reference Only) Scan Lines per Character (Height)
3 Gharacter Field Block Size Dots per Charactor (Width)
4 Scan Line per Character (Height)
5 Number of Video Characters per Row .
6 Number of Video Character Rows per Frame
7 Number of Video Scan Lines {item 4 x ltem 6)
8 Frame Refresh Rate (Hz) (two pin selectable frequencies allowed) (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) (item 8 x item 12)
14 Numbes of Character Times per Scan Line
15 Character Clock Rate (MHz2) (item 13 x ltem 14)
18 Character Time (ns) (1 + Item 15)
17 Delay after Horizontal Blank start to Horizontal Sync start (Character Times)
18 Horizontal Sync Width (Character Times) .
19 Dot Frequency (MH2) (item 3 x item 15)
20 Dot Time (ns) (1 + ltem 19)
21 VemcalBlankingOumStopbeforemnofVideo(NumberofScaanes)
(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” stah within a Character Time
(Number of Dot Time increments) (Typically 1/ ltem 3 rounded up)
25 Serration Pulse Width, if used (Character Times) (See Figurs 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 Madel No. (For Engineering Reference)
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[~}
Absolute Maximum Ratlngs (Note 1) Operating Conditions (ot 6) ,
Supply Voltage, Voo 7.0V Min. Max. Units
Input Voltage - 5.5V Vco, Supply Voltage 4.75 5.25 v
Output Voltage 5.5V Ta, Ambient Temperattire 0 +70 °C
Storage Temperature Range —65°Cto +150°C
Lead Temp. (soldering, 10 seconds) 300°C

Electrical Characteristics voc = 5v + 5%, Ta = 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 RESET 26 v
RESET -
ViL Logic 0" input Voltage
All Inputs Except X1, X2 ) 0.8 v
VHys RESET Input Hysteresis 0.4 v
Vciamp Input Clamp Voitage
All Inputs Except X1, X2 N = —12mA , —08 —1.2 \
hH Logic 1" Input Current
Ag-A1q Enable Input = 0V,
Vgoe = 5.25V, Viy = 5.25V 10 100 A
All Other inputs Except X1, X2 Voo = 5.25V, Viy = 5.25V ) 2.0 20 pA
I Logic “0” Input Current
Ag-Aq Enabile Input = 0V, .
Vg = 5.25V, Viy = 0.5V —20 -100 pA
All Other inputs Except X1, X2 Vce = 5.25V, Vijy = 0.5V —-20 —100 BA
Vou Logic “1” Output Voltage lon = —100 pA 3.2 4.1 v
lon = —1mA | 2s 3.3 v
VoL Logic “0” Output Voltage oL = 5mA 0.35 0.5 v
los Output Short Circuit Current Vo = 5V, Vout = OV (Note 4) 10 40 100 mA
Icc Power Supply Current (Note 10) Ve = 5.25V 220 300 mA

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device canhot be guaranteed. mmmmmmmum
shoukd be operated at these limits. 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 +mmmmwwm475Vto525vmevaww
values are for To = 25°C and Voc = 5.0V and are intended for reference only.

Note % All currents into device pins are shown as positive; all currents out of device pins are shown as negative; all voitages are to ground, unlesa
otherwise specified. All values shown as max. or min. are so classified on abeckute value basis.

Note & Only one output at a time should be shorted.

Note 5: Elecwical specifications do not apply to pin 17, mndehlrllnodoek.umhwbundtorpmdmmﬁmon!y

Note & Functional operation of device is not g when op yond specified op g condition limits.
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n _r . .
2| Switching Characteristics vec = 5.0v + 5%, Ta = 25°C{Note 7)
a.
Q Load
Min Max Un
Symbol Parameter Circuit Notes Typ its
Symmetry Dot Rate Clock Output High . )
Symmetry With Crystal Control 1 50% — 4 50% — 2 50% + 1 ns
tpd1 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 o] 3.0 ns
tps Dot Clock to Line Buffer Clock
Negative Edge 1 23 35 ns
tPw1 Line Buffer Clock Pulse Width 1 8,8 N(DT) N(DOT) + 8 N{DT) + 12 ns
tpe Dot Clock to Cursor Enabie Output
Transition 1 24 36 ns
tp7 Dot Clock to Valid Address Output 1 15 25 ns
tpgy Latch Character Generator to Line
Rate Clock Neg. Transition ] 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
tpeg 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
tpe4-tpe, Clear Line Counter Pos. Transition
to Line Rate Clock Pos. Transition 1 10 10 60 ns
tpio Line Rate Clock to Line Gounter
Output Transition 1 60 120 ns
o1y Line Rate Clock to Line Buffer
Recirculate Enable Transition 1 195 300 ns
tp12 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
280




Switching Characteristics vcc = 5.0v £5%, Ty = 25°C (Note 7) (Continued) .

Load :

Symbol Parameter Circult Notes Min Typ Max Units
ts1 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 . - 18§ 30 ns
tzL, tzH Delay from Enable input to Logic.

0" and Logic “1” from Address

Output High Impedance State 2 C17 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: Revised since last issue.

Switching Load Circuits

T0 DUTPUT

TO OUTPUT
UNDER TEST

UNDER TEST

Ci = 15pfF

58pF
{SEE NOTE)}

Cy = 60l
(SEE NOTE)

- - TL/F/2206-9 TL/F/2206-10
Load Circuit 1 ’ ’ . ’ Load Circuit 2

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

SYMMETRY = :—H X 100%
P

[te=%<10ns ]
X2 (PIN 21) = OPEN,

» - we——
— m_.| x1 k3 !F
ov
: l tpd1 | tpo0
DOT RATE CLOCK 1.5¢ 1% 1.5V — ._.l
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

Output Propagation Delay

Tpd AU

le—1p2 J;
LOAD VIDEO \ - ’
SIFT REGISTER
—] 03| l'—'"
LAVCH CHARACTER \
GENERATOR AOD. N ’ \
¢
08 towt

LINE BUFFER CLOCK ’
33
™

- | .
B -——

_____________ Remm e —————————
mn:uf)l_mg_ 23 : l x

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

LINE X

LINEX 4T
HORIZONTAL

HORMZONTAL vioes
BLARKING

T AN A AN AN A ,F\W_T\:;}:\Z"\_I\J\_

- . -

LINE RAYE «
[

—] on1f— "

CLEAR LINE B
CQUNTER .

—={ 019 {+—

LINE COUNTER

OUTATS LCa - LC) |
_________________________ ——————— e —————
I [*tD11 o
) D —— e ——
LINE BUFFER | <(
RECIRCULATE ENABLE .
________________________________ R ————
| | N 012 o
VEATICAL l [ ¢ !
SLANKING
_______________________________ R —m— e ——
! . | N |t013+]
2 -
VERTICAL SYNC | I )
______________________________ D T
—o] |o—ta1e twOTED | —+| |o—to1e morED
—P—"_--"——-—i"-"—'f—-—'!“——-‘\ - -
HORIZONTAL SYNC \‘_ . \ , 'y Y \ ' R ! — .l! - -l’

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

TL/F/2206-14
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Switching Waveforms (continued)

[+ "
< tPw2 —>| ENABLE
INPYT 15 1.5v
nemsvsn \ ! L
0.5v
e E
W —
REGISTER :
w2 X | X —
(] 0.5v _
I*‘52’|"“2°| Fosv
v L] <1.5% —x
ADDRESS X .
BUS * TL/F/2206-18
' FIGURE 12. Address Output

TU/F/2208-16 Enable/Disable Waveforms

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

Timing Diagrams

P N L FRAE
eips o Y A ——
T U uu Uu!sﬁ I iaa e T Vo VA Vi  mn Tam T
CLEAR LINE g % e
COUNTER OUTPUT Srmore n} ¢ -
RECIR " 5% 33 — 3%
zu‘u{tgauw L—- l’ M‘!ﬂ“ {. l N ] tC l . I 149 L l
n )
VERTICAL 2 -t —
INOTE 2
SLANKING OUTPUY b b o b s
(NOTE & .
venTicaL —r—ﬂr_—rﬁ—ﬂ—[ R -r—f-??-r-w-—-r—-r—-r-i?-r-ﬂr---[ﬁﬂ—
SYNCOUTRUT Lt | —heaod H P S
. TUF/2208-17
Note 1: One full row before start of video the #ne counter is set to zero state—this pi line counter sy fion in cases where the number of lines in

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

] S

— M e

outror SERMTION PULSE ENVELOPE
|- 71— 72} —= N [s724
venTICAL pwten | ot | [woren )}
ouTPuT
TUF/2206-18
P = HORIZONTAL SCAN TIME PERIOD (ITEM 14 FROM PROGRAM TABLE)
H = HORIZONTAL SYNC WIDTH (ITEM 18 FROM PROGRAM TABLE) :
S = SERRATDNPULSEWIDTH("EMZE:FHJMPROBRAMTABLE)
T1 = P-H (MAX)
T2 = H-1 CHARACTER TIME (MAX)
Note 1: The vertical sync transition point is aiways with the % of ho
umznmmmaswmewawmmm-mmmmm pulse pe and is a of the

horizontal sync position with respect to the

FIGURE 15. Sﬂtillon Pulse Format
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E Timing Diagrams (Continued)
SCAN LINE X. SCAN LINE X1
VIDED CHARACTER e t viseo "o
44-4-:-1-|'zaﬂl'ﬂl.“w-;ll§l
-2 ~ 1 1 i
T T L L o O Ol ol ol - ol
ul:nrumnm—"-—lL—lL—“—"-—’L-JL-Jl-—-"eeJL_rL_n_J|_IL_“_"._|L_’L—"-
r
on RECETER - YU u
T LINE SUFFER
< clock UL L L
. R T « 1
RTICAL OTE ¥
T i Tt dmie o sl ek e e St s i s - 3 s S-S Sho: S-S
\
(
P AECHTER —2
B gean 1LosIc w [
I
) HME PeloeR T Iy g T gy P g B
LINE 22
VERTICAL tooek —— 1 woren « 1
e B et s sk chsis s Sals Sl . v o e s s s S oty shngs S &
L .
r : e —————— e -
T Byt .| Spepp———
vioes : : DT ¢
hows CLEAR LiNE (L08IC W} ®
- - - MOTES
? G —— ——= == p——- S ue morm sl ettt
E RECIRCULATE o : OTEY -
ﬂn ENASLE OUTPUT o L
\ CURSOR OUTPUT | W
€O ——— ——— ——— — T — S ——— ——— - —— - ————
(e — e ————
viDEQ . .
oW AN R 0t 1
: . (OTE . .
4 ADDRESS OUTPUTS === == == == == == == Y T __lge_l - ——— e m— e — e ——————
) ) (WOYE 2
Lne RECIACULATE - —— L Gkttt -
WX ENABLE OUTPUT 2 - ———— e ———
\  cumsor ouTRUY ™ _é)
—
") —————————— - —
( usecovumes A AR L P S Y |
vise : PYY
-0 CLEOONTER o] -
o . o _sromTaNOTED . Cn _
{ avpaessoureyts — —— — — —— T ) I TS T 1
o
byl
L P R S, ) T —— ——J
\  cunsomourpey LISKIIW — i
TL/F/2208-19
Nate 1: The harizontal sync output start and stop point positions are a function of device type or custom option.
mzmmmhwumumw"b"wbmnmﬂnshbofmmmmwmmmmode="0",recirculah
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".mummemwmm-mW(mm)wmmmmmoumtomemrwmnm&
Nots 3: The address counter outputs clock to the of the last of & video row plus 1. This address is then held during the horizontal blanking
interval until video minus three character times. At this point the outputs are modified to the contents of the Row Start Register (RSR).
FIGURE 13. Character/Line Rate Functional Diagram
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FEk

Applications
S OPTIONAL
SYSTEM - / VIDED .
INTERFACE WTERFACE
__’:‘ DATABUS soxs ! voarmeure
| SHIFT REBISTER | DecooEtosic .
: 1~ N
! LATCH ﬂ '
b . 1
CONTROL VIDED !
1 cpy AOM RAM { :
]
CHARACTER | | \ EQUIVALENY TO
} I nom Ly e ™
JUNING . S [ -3 i
CPU CONTROL 1
! BUS : '
] DISPLAY !
— e O
Py ADDRESS BUS : }
l | e
i
: CURSOR |
! HORZSYNG |
CAT CONTROLLER | |
! , VENTSTNG | } i aYOR
—
]
. ! TU/F/2206-20
FIGURE 16. General System Block Diagram
SYSTEM
INTERFACE
1 DATA BUS .
— 4 " VIDED
1 | .
1 .- B 1 .
! Y \ 1
NUMBER OF MEMORY .
! BLOCKS 1S EQUAL TO 1
| MBER OF SCAN LINES : .
| ¢ ce —]  LaTCH !
| 8 t
! VIDED : |
= RAM I
. |
| SeEer - woeo__|
\ - 7 SHIFT }
J . t f . saisTER [
1 ces
{ CPU CONTROL BUS : I
! 5 DISPLAY :
:>[ ; DECIMAL CoNTROL |
H ADDRESS BUS :
? | ‘ |
: ST CURSOR _ |
COUNTER OUTPUTS HORIZSYNG _ |
CAT CONTROLLER verTsyne |
I
1
! TU/F/2208-21
FIGURE 17. Dot-By-Dot Graphics Block Diagram
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g DP8350 CRT Controller
[~ TABLE V1. Characteris*ic Format

'::.' Parameter Value

1 Character Font Size Dots per Character (Width) (5)

2 _ (Reference Only) Scan Lines per Character (Height) @

3 Character Field Cell Size Dots per Character (Width) 7

4 Scan Lines per Character (Height) 10

5 Number of Video Characters per Row 80

) 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) ' f1=60 | 10=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 Harizontal Scan Frequency (Line Rate) (item 8 x ltem 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 =+ Hem 15) 641 ns

17 Delay after Horizontal Blank start to Horizontal Sync start (Character Times) 0

18 Horizontal Sync Width (Character Times) 43

19 Dot Frequency (Item 3 x Hem 15) 10.92 MHz
20 Dot Time (1 + Item 19) 91.6ns

21 Vertical Blanking Output Stop before start of Video (Number of Scan Lines) . 1

22 CGursor Enabie on all Scan Lines of a Row? (Yes or No) Yes

1] 23 Does the Horizontal Sync Pulse have Serrations during Vertical Sync? (Yes or No) No
24 Width of Line Buffer Clock logic *“0” state within a Character Time 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 Formet: Ball Brothers TV-12, TV-120 or Equivalent.
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VIDED
CHARACTER
FORMAT

007
CLOCK

LOAD VIDED
SHIFT
REGISTER

LATCH
CHARACTER
GENERATOR

ADDRESS

LINE
BUFFER
CLOCK

CURSOR
ENASLE

ADDRESS
OUTPUTS

HORIZONTAL
FORMAT

HORIZONTAL
SYNC

LINE RATE
CLOCK

CLEAR
LINE
COUNTER

LINE
COUNTER
OUTPUTS

LINE

BUFFER
RECIRCULATE
ENMABLE

7D00TS

X+

4 00TS

—_—— e e — ——

i X+3

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

FIGURE 18. DP8350 Video Character Signais

100 CHARACTERS:

TL/F/2208-22

88 CHAR

%

23 CHAR——————=

j=e—15 CHAR —=~{

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

FIGURE 19. DP8350 Scan Line Signals

TUF/2206-23
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DP8350

260 SCAN LINES

240 LINES-

77 s 7777 0%

FIGURE 20. DP8350 60 Hz Refresh Rate Frame Signals

L

TUL/F/2206-24

312 SCAN LINES ——i

240 LINES

BSSI

20 LINES———
VERTICAL 7
ot 27 SLANKING
. - =1 LINE
VERTICAL
BLANK
— jo— & LINES
VERTICAL ]
SYNC
—{ 10LINES |=—
72 LINES
VERTICAL
EORMAT BLANKING
’ —] 1LINE
VERTICAL
BLANK ‘
——] 30 LINES |=—
VERTICAL
SYNC
—_— [e—10LINES

FIGURE 21. DP8350 50 Hz Refresh Rate Frame Signais

TL/F/2208-25
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DP8352 CRT Controller
TABLE Vii. Characteristic 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 Bl.ank start ar.ld start of Video 68 120
(Number of Scan Lines of Video Blanking)
12 Total Scan Lines per Frame (item 7 + Iltem 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 ltem 14) 0.78 MHz
16 Character Time (1 + Item 15) 1282 ns
17 Delay after Horizontal Blank start to Horizontal Sync start (Character Times) L)
18 Horizontal Sync Width (Character Times) 4
19 Dot Frequency (item 3 x item 15) 7.02 MHz
20 Dot Time (1 = item 19) 1424 ns
21 Vertical Blanking Output Stop before start of Video (Number of Scan Lines) 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 Butfer 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) 0
28 Vertical Blanking Pulse Active state logic level (1 or 0) 1
Video Monitor Format: RS-170-C ible (Standard 1 TV).
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VIDED
CHARACTER xX-1 X X+t
FORMAT .

S I s I S I 6 6

LOAD VIDEO -
SHIFY
REGISTER

LATCH
CHARACTER
GENERATOR

.ADDRESS

LINE
SUFFER

ctoeK — —— — . — —_—_————— - — —b——

CURSOR
ENABLE

L ———

ADDRESS
OUTPUTS A+l * Xe2 * X+3

TL/F/2206-28

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

-}

50 CHARAC'
1 - '

g WE_' VT

¢ CHAR SCHAR N

HONIZONTAL L
SYNC .

[ 13 CHAR ——]

LINE RATE

cLock Femce—

CLEAR ey — — — — —

LINE
COUNTER

LINE
COBNTER

WNE e e e e e e et e ——— —— — —— ——

BUFFER
RECINCULATE
ENABLE

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

FIGURE 23. DP8352 Scan Line Signals

290

This Material Copyrighted By Its Respective Manufacturer



! : : — 260 LINES . i
68 LINES = 182 LINES

VERTICAL

FORMAT BLANKING

—=] 27 LINES |=— . . y
VERTICAL ° ! j ' .
SYNC : . o

—=]  Je—3umes

FIGURE 24. DP8352 60 Hz Refresh Rate Frame Signals

TL/F/2206-28

312 LINES
128 LINES 142 LINES

s 77 w5

... VERTICAL i I
SLANK
' —={ 53LINES I-—

VERTICAL i "
syne )
3LNES |

~ TL/F/2208-29
FIGURE 25. DP8352 50 Hz Refresh Rate Frame Signais
3 LINES-
VERTICAL
SYNC
7 —o| |=—6cHAR i e —=]|=—2cHan
HORIZONTAL
me L[, LT | nr g o
} . —=] |=cuan |~—soeHaR—={=—sacHan 58 CHAR —=—}=— 50 CHAR—=—|=— 50 CHAR -~ ’
™
) TU/F/2206-30

FIGURE 26. DP8352 Serration Pulse Format
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§ DP8353 CRT Controller
3 TABLE VII!. Characteristic Format
Itom Parameter . o . . Value
No. .
1 Character Font Size - ‘Dots perCharacter (Width) - -+ - : [}
2 (Reference Only) Scan Lines per Character (Height) 9)
8 Character Field Cell Size Dats per Charactar (Width) : b
4 ) ) Scan Line per Character (Height) o 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 Iitem 6) ) PR 300
8 Frame Refresh Rate (Hz) ft = 60 0 = 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 + ltem 11) . 320 384
13 Horizontal Scan Frequency (Line Rate) (item B x ltem 12} . B 19.20 kHz
14 Number of Character Times per Scan Line . 102
15 Character Clock Rate (tem 13 x ltem 14) o 1.9584 MHz
16 Character Time (1 + Item 15) 510.6 ns
17 Delay after Horizontal Blank start to Horizontal Sync start (Character Times) 5
18 Horizontal Sync Width (Character Times) . 9 -
19 Dot Frequency (item 3 x item 15)V . 17.6256 MHz
20 Dot Time (1 + ltem 19) ’ ) : 56.7 ns
21 Vertical Bianking Output Stop before start of Video (Number of Scan Lines) 1
22 Cursor Enable on all Scan Lines of a Row? (Yes or No) . . Yes
23 Does the Horizontal Sync Puise have Serrations during Vertical Sync? (Yes or No) No
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) o _ —
26 Horizontal Sync Pulse Active state logic level (1 or 0) ' 1
27 Vertical Sync Pulse Active state logic level (10or0) . 1
28 Vertical Blanking Pulse Active state logic level (1 or 0) 1
Video Monitor Format: M3003 or Equival
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Rk i L 2

FORMAY

LOAD VIOED
SHIFT

mzﬁmwm—um

LATCH
CHARACTER
GENERATOR

ADDRESS ——

LINE
BUFFER
CLoeK . . — | — —

CURSOR
ENABLE

ADDRESS
osTPUTS

Xst ’ X2

St

X+3

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

TL/F/2208~31

TERS:

i— - 12

HORIZONTAL
FORMAT

6 CHAR S CHAR

BLARKING

HORIZONTAL
SYNC

T

e——17 CHAR——

LINE RATE
cLock

=

BUFFER
RECIRCULATE

LINE 3 S P S

ENABLE

Nots: Dashed lines in waveforma denots inactive state logic levels.
FIGURE 28. DP8353 Scan Line Signals

TL/F/2208-32

2@ LINES
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— I LINE
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VERTICAL
SYNC

7]

FIGURE 29. DP8353 60 Hz Refresh Rate Frame Signais

TL/F/2206-33
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— 384 LINES

| p———84 LINES 308 LINES

R —] f—1 I:ENE .
VERTICAL " I
BLANK |
— 32 LINES ‘ : )
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SYNC S | . I |
—]  fe—aumes ,

FIGURE 30. DP8353 50 Hz Refresh Rate Frame Signals

TL/F/2208-34
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