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FEATURES

O Supports 5-5-5 TARGA™
format (32,768 colors) in
HiCOLOR mode

O Supports Pseudo Color format

(256 colors)

Anti-aliasing capability

Maintains color integrity when

multiple windows are

displayed

Up to 100 MHz Pipelined

Operation

Triple 6-bit or 8-bit D/A

Converters

Analog Output Comparators

On-chip Voltage Reference

Anti-Sparkle Circuitry

15 Overlay Registers

(5C11482/5C11484)

256 x 24 Color Lookup Table
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GENERAL DESCRIPTION

The SC11482/5C11483/5C11484 is
a family of 16-bit HICOLOR pal-
ettes that support the popular
TARGA format which uses 5 bits/
primary color and 8 bit pseudo (256
colors) color mode. The total colors
available using the TARGA format
are 32,768. The SC11482/5C11483/
SC11484 palette offers the capabil-

RS-343A/RS-170 Compatible

Outputs

Standard MPU Interface

Sync on all Three Channels

(SC11482/5C11484)

Programmable Pedestal

(5C11482/5C11484)

+5V CMOS Monolithic (EPD)

Construction

Available Clock Rates for

Pseudo Color

e 80MHz e S50MHz

* 66 MHz -

0 Pin compatible and software
compatible with the SC11471,
SC11476, SC11478, SC11481,
SC11486 and SC11488.

O Power on reset for the com-

mand register.

g 0o o oo o

ity of the expensive TARGA board
and provides access to the wide
variety of software packages (once
dedicated to TARGA boards only)
to the low cost VGA market.

The SC11482/5C11483/5C11484
also provides theability tomaintain
color integrity in PC-windowing

28-PIN DIP PACKAGE

1 ~ 28
2d 27
ag 28
g 25
5Q 24
¢d 2
7d 2
8 g 21
s g 20
10 @ 19
1 g 18
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14 ( 15
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44-PIN PLCC PACKAGE
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39
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sc11482Ccv
SC11483CV
SC11484CV

applications, when more than one
application or window is displayed
with different images simulta-
neously. Also supported is anti-
aliasing capability—a technique
which cansignificantly improve the
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S | graphics quality by smoothing  registers. It may be converted for  debugging, with the resulting out-
i jagged edges. This technique re-  either6bitsor8bitspercoloropera-  put onto the SENSE pin. Also in-
v | quires a great number of different tion in the 256 color mode. The cluded is an on-chip voltage refer-
8 colors and can be easily imple- SC11482 is the same as the SC11484 ence to simplify using the device.
5 | mented with the large number of  exceptthatitoffers three 6-bitD/A
2| colors offered by HiCOLOR  converters instead of 8-bit,a256 x =~ When the HICOLOR mode is not
8 palettes. 18 lookup table and 15 overlay activated, theSC11482 /483 /484 be-
. registers to provide for overlaying  haves exactly as a SC11471/476/

& | These three products are pin and . ror, rids, menus, EGA emula- 478 with anti-sparkle capabilities
| function compatible withtheSierra " . ’
! tion, etc. Sync generation on all  on-chip voltage/current reference
< | SC11481/5C11486/5C11488 h .
- : . ree channels, a programmable  and analog comparators.
5 HiCOLOR palettes, the Sierra pedestal (0 or 7.5 IRE), and use of

SC11471/5C11476/5C11478 - : !
&N | Dseudo Col{)r @ bit 256/ fol olri pal- eltfheran ext:lmal voltageorcurrent  The SC11482/483/484 generate

’ reference is also supported. _ i
ettes and the Brooktree BT471/ ! ppo RS d3;113A cfgmp a'nbalde red, gn:;\,
BT476/BT478 palettes. The SC11483 is similar to the a‘; i ue vi 9 9051‘8‘: 5, are t";P% (‘;
. . . S$C11482,buthasnooverlaysorsync of dniving doubly-termina

The top-of-the-line product in this ;o= 0 o the analog o utputs coax directly, and generate RS-170

family is the SC11484 which offers & *  compatible video signals into a sin-

three 8-bit D/A converters,256x24  On-chip analog comparators are  gly-terminated 75Q load, without

color lookup table, and 15 overlay  included tosimplifydiagnosticsand ~ requiring external buffering.

PIN DESCRIPTIONS

PIN NUMBER
SC11482
PIN NAME | SC11484 $C11483 DESCRIPTION
Py P, | B

8/8 2* 8-bit /6-bit select input (TTL compatible). This bit specifies whether the MPU is
reading and writing 8-bits (logical one) or 6-bits (logical zero) of color information
each cycle. For 8-bit operation, Dy is the most significant data bit during color read /
write cycles. For 6-bit operation, D is the most significant bit during color read/
write cycles (Dgand D, areignored during color write cycles and logical zeroduring
color read cycles). This bit is implemented only on the SC11484.

BLANK 7 16 7 Composite blank control input (TTL compatible). A logic zero drives the analog
outputstotheblanking level, asillustrated in Tables 5and 6. It islatched on therising
edge of CLOCK. When BLANK is a logical zero, the pixel and overlay inputs are
ignored. ' : .

CLOCK 40 13 40 Clock input (TTL compatible). The rising edge of CLOCK latches the PgPy, OLg~
OL,,SYNC, and BLANK inputs. Itis typically the pixel clock rate of the videosystem.

It is recommended that CLOCK be driven by a dedicated TTL buffer.

CcOoMP 29 29 | Compensation pin. If an external voltage reference is used (Figure 3), this pin should
be connected to OPA. If an external current reference is used (Figure 4), this pin
should be connected to Iggr. A 0.1 pF ceramic capacitor must always be used to
bypass this pinto V5 5. The COMP capacitor mustbeas close tothedeviceas possible
to keep the lead lengths to an absolute minimum. -

Dg-Dy 8-15 17-24| 8-15 | Data bus (TTL compatible). Data is transferred into and out of the device over this

B eight bit bidirectional data bus. Dy is the least significant bit.

GND 3,24 14 | 3,24 | Analog ground. All GND pins must be connected.

HICOL 20 20 | HiCOLOR Mode select input (TTL compatible). This signal is inverted and logical
ORed with D of thecommand register for compatibility with the SC11481/486/488.

= A logic zero will enable the HICOLOR mode (either the HICOLOR mode 1 or the
&2 HiCOLOR mode 2) selected by the Dg bit of the command register. See Table 2 for
details. The HICOL pin should be tied to V4 5 to disable hard ware selection of the
HiCOLOR mode.
IOR, IOG, 25-27 1-3 {25-27 | Red, green, and blue current outputs. These high impedance current sources are
108 capable of directly driving a doubly-terminated 75 {2 coaxial cable.
2
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PIN DESCRIPTIONS (continued)

PIN NAME

PIN NUMBER

S$C11482
SC11484

SC11483

Py

Py P,

DESCRIPTION

Irer

28

4 28

Full scale adjust control. Note that the IRE relationships in Figures 1 and 2 are
maintained, regardless of the full scale output current.

When using an external voltage reference (Figure 3), a resistor (RSET) connected
between this pin and GND controls the magnitude of the full scale video signal. The
relationship between RSET and the full scale output current on each output is:

RSET () =K * 1000 ® Vgge (V) /1oyt (MmA)
K is defined in the table below for doubly-terminated 75 Q loads.

When using an external current reference (Figures 4 and 5) the relationship between
Iger and the full scale output current on each output is:

Iger (mA) =gy (MA)/K
Part Number
SC11484

Mode
6-bit
8-bit
6-bit
8-bit
6-bit

Pedestal K

7.5IRE 3.170
75IRE 3.195
0.0 IRE 3.000
0.0 IRE 3.025

75IRE 3.170
0.0 IRE 3.000

0.0IRE 2.100

SC11482

SC11483 6-bit

N/C

2,519
23,4144

Not Connected

OLs-OLj

4144

Overlay select inputs (TTL compatible). These inputs specify which palette is to
be used to provide color information, as illustrated in Table 4. When accessing
the overlay register, the PP inputs are ignored. They are latched on the rising
edge of CLOCK. OL, is the LSB. Unused inputs should be connected to GND.

OPA

Reference amplifier output. If an external or the internal voltage reference is used
(Figure 3), this pin must be connected to COMP. When using an external current
reference (Figure 4), this pin should be left floating.

PQ—P';

32-39

5-12 | 32-39

Pixelselect inputs (TTL compatible). These inputs specify, ona pixel basis, whichone
of the 256 entries in the color lookup table is to be used to provide color information.
They are latched on the rising edge of CLOCK in Pseudo~color mode and HiCOLOR
mode 2. They will be latched on both the rising and falling edges of CLOCK in the
HiCOLOR mode 1. Py is the LSB. Unused inputs should be connected to GND.

g

15 6

Read control input (TTL compatible). To read data from the device, RD mustbea
logical zero. RSg-RS; are latched on the falling edge of RD during MPU read op-
erations.

17-19

26,27t 17,18t

Register select inputs (TTL compatible). RS¢-RS; specify the type of read or write
operation being performed, as illustrated in Tables 2 and 3.

SENSE

Sense output (TTL compatible). SENSE is a logical zero if one or more of the IOR,
IOG, and IOB outputs have exceeded the internal voltage reference level (335 mV).
Note that SENSE may not be stable while SYNC is toggling.

Setup control input. Used tospecify eithera 0IRE(SETUP=GND)or 75IRE(SETUP
=V 4) blanking pedestal

SYNC

Compositesync controlinput (TTL compatibie). A logical zeroon this input switches
off a 40 IRE current source on the analog outputs (see Figures 1 and 2). SYNC does
not override any other control or data input, as shown in Tables 5 and 6; therefore,
itshould be asserted only during the blanking interval It islatched ontherising edge
of CLOCK. If sync information is not to be generated on the analog outputs, this pin
should be connected to GND.

Copyrighted By Its Respective Manufacturer

NOTE: P, is the 44 pin PLCC package, P, is the 28 pin DIP package. 1 RS, is notavailable on the SG11483. *8/Bis only available onthe SC11484.
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S | PIN DESCRIPTIONS (continued)

s PIN NUMBER

O SC11482

O | | INNAME SC11484 | SC11483 DESCRIPTION

§ Py Py P,

— Vaa 42122 28 [4,21,22 Analog power. All V4 pins must be connected.

G VRer 31 31 | Voltage reference input. If an external voltage reference is used (Figure 3), it must

12} supply this input with a 12 V (typical) reference. If an external current reference is

cao used (Figure 4), this pinshould be left floating, except for the bypass capaditor. A0.1

< WF ceramic capacitormust beused todecouplethis inputtoV 5 o ,asshown inFigures

= 3 and 4. The decoupling capacitor must be as close to the device as possible to keep

8 the lead lengths to an absolute minimum.
When using internal referencethis pin should not driveany external circuitry except
for the decoupling capacitor.

WR 16 25 Write control input (TTL compatible). Dy-Dy data is latched on the rising edge of

WR, and RS-RS; are latched on the falling edge of WR during MPU write opera-
tions.

CONNECTION DIAGRAMS

orRd 1 280 Vaa
10G O 2 27 P RSy
o8 4 3 26 3 RSo
lRerd 4 25 3 WR
Pod s «w 24P D7
Pyd e Q 23poDg
PO 7 - 22 P Ds
Py 8 & 21po,
Psd 9 8 20 0 D3
P5|: 10 = 19 Da
Ps O 11 181 D4
P7C 12 17 Do
cLrock [ 13 16 3 BLANK
2R R GNDd 14 150 RD
a8 55> 1279 06
o
g22p3888%
44-Pin PLCC 28-Pin DIP

NOTE: N/C pins may be left unconnected without affecting the performance of the SC11482/
483/484. Names in parentheses are pin names for SC11482.

FUNCTIONAL DESCRIPTION write or overlay write mode) with
RS2 | RS, | RSy | Addressed lfy MFO theaddressof eifherthe colorloockup

MPU Intertace 0| 0| 0 | Addresregister table location or the overlay loca-

(RAM write mode) . :

Asillustrated in the functional block 0| 1| 1 | Addressregister tion to be modified. The MPU per-
diagram, the SC11482/483/484 (RAM read mode) forms thfee successive write cycles
supports a standard MPU bus g 2 (1) g;l:l' !:‘:‘;g:‘bh (6 or 8 bits each of red, green, and
interface, allowing the MPU direct register blue), using RS¢-RS; to select either
access to the color lookup table and 1| ol o | Address regi the color lookup table or the over-
overlay registers. (overlay m“s,"m mode) lay registers. After the blue write
1] 1| 1 | Addressregister cyde, the three bytes of color in-

The RS¢-RS, select inputs specify (overlay read mode) formation are concatenated into a
whether the MPU jSaccessing the 1 [ 0| 1 } Overlayregisters 24-bit word (18-bit word for the
addressregister, colorlookup table, 1 [ 1] 0 | CommandRegister SC11482/483) and written to the

overlay registers, command regis-
ters,orread mask register, asshown
in Table 1. The 8-bit address regis-
ter is used to address the color
lookup table and overlay registers,
eliminating the requirement for
external address multiplexers.

4

Table 1. Control Input Truth Table

Writing Color Lookup Table and
Ovasriay Color Data

To write color data, the MPU writes
theaddressregister (selecting RAM

This Material Copyrighted By Its Respective Manufacturer

location specified by the address
register. The address register then
increments to the next location
which MPU may modify by simply
writing another sequence of red,
green and ‘blue data. A block of
color valuesin consecutivelocations
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may be written to by writing the
start address and performing con-
tinuous R, G, B write cycles until
the entire block has been written.

Reading Color Lookup Table and
Overiay Color Data

To read color data, the MPU loads
the address register (selecting
lookup table or overlay read mode)
with theaddressof the colorlookup
table location or overlay register to
be read. The contents of the color
lookup table at the specified ad-
dress are copied into the RGB regis-
ters and the address register is in-
cremented to the next RAM loca-
tion. The MPU performs three suc-
cessive read cycles (6 or 8 bits each
of red, green, and blue), using RSy—
RS,; to select either the color lookup
table or overlay registers. Follow-
ing the blueread cycle, the contents
of the lookup table or the contents
of the overlay location specified by
the address register are copied into
theR, G, Bregistersand theaddress
register gets incremented again. A
block of color valuesin consecutive
locations may be read by writing
the start address and performing
continuous R, G, B read cycles until
the entire block has been read.

Additional information

When accessing the color lookup
table, the address register resets to
$00 following a blue read or write
cycle to RAM location $FF. When
accessing the overlay registers, the
address register increments fol-
lowing a blue read or write cycle.
However, while accessing the over-
lay registers, the four most signifi-
cant bits of the address register
(ADDR4-7) are ignored.

The MPU interface operates asyn-
chronously to the pixel clock. Data
transfers between the color lookup
table/overlay registers agid the color
registers (R, G, and B in the block
diagram) are synchronized by in-
ternal logic, and occur in the period
between MPU accesses.

To reduce noticeable sparkling on
the CRT screen during MPU access
to the color lookup table or the

overlay registers, an internal anti-
sparkle logic is implemented to
maintain the previous output color
data on the three D/A Converters
output while the transfer between
the color look-up table RAMSs and
the RGB registers occurs.

To keep track of thered, green, and
blue read /write cycles, theaddress
register has two additional bits
(ADDRa, ADDRD) that count mod-
ulo three,asshowninTable3.They
are reset to zero when the MPU
writes to the address register, and
are notreset to zero when the MPU
readstheaddressregister. The MPU
does not have access to these bits.
The other eight bits of the address
register, incremented following a
blue read or write cycle, (ADDRO-
7) are accessible to the MPU, and
are used to address color lookup
table locations and overlay regis-
ters, as shown in Table 3. ADDROis
the LSB when the MPU is accessing
the RAM or overlay registers. The
MPU may read the address register
at any time without modifying its
contents or the existing read /write
mode.

S$C11482/483 Data Bus Interface

Colordatais contained on thelower
six bits of the data bus, with Dy
being the LSB and Dj; the MSB of
colordata. When writing colordata,
Dgand D, areignored. During color
read cycles, Dg and D will be a
logical zero.

SC11484 Data Bus Interface

On the SC11484, the 8/6 control
inputis used to specify whether the
MPU is reading and writing 8-bits
(8/6 = logical one) or 6-bits (8/6 =
logical zero) of color information
each cyde.

For 8-bit operation, Dy is the LSB
and Dy is the MSB of color data.

For 6-bit operation (and also when
using the SC11482/483), color data
is contained on the lower six bits of
the data bus, with Dy being the LSB
and Ds theMSB of colordata. When
writing color data, Dg and D; are

" ignored. During color read cycles,

e

Dg and D, will be a logical zero.
Note that in the 6-bit mode, the
SC11484's full scale output current
will be about 1.5% lower than when
itisin the 8-bit mode. Thisisdueto
the2 LSBsofeach8-bit DACalways
being logic zero in the 6-bit mode.

HICOLOR Modes

When a HICOLOR Mode is acti-
vated, the input stage accepts 16
bits of pixel information from the 8
bit pixel select lines, Py-P;. The
lower 8 bits (B7-B0) are latched on
the first edge of the pixel clock, and
the upper8bits (B15-B8)arelatched
on the second edge of the pixel clock.
The two bytes form a 16 bit pixel
word (B15-B0) to directly drive the
triple video DACs. The most sig-
nificantbitof the 16 bit pixel word is
ignored. The colorlookup tableand
pixel read mask register are by-
passed. The 16 bit pixel word (B15-
BO) is assigned to the DACs using
the following format:

B15 Ignored
B14 - B10 Red DAC
B9 - B5 Green DAC
B4 - BO Blue DAC

* Intemally the unused LSBs of all DACs are
forced o 2ero in HICOLOR mode.

HICOLOR Mode 1

In HiCOLOR mode 1 the least sig-
nificantbyteislatched on therising
edge of the pixel clock and the most
significant byte is latched on the
falling edge of the pixel clock.
Therefore only one pixel clock pe-
riod is needed to load a 16 bit word.
See Figure 10.

HICOLOR Mode 2

When HiCOLOR mode 2 is acti-
vated the input stage accepts 16 bits
of information by using two pixel
clock cydles. The least significant
byte is latched on the first rising
edge of the pixel clock and the most
significant byte is latched on the
second risingedge of the pixel clock.
They are synchronized with the
BLANK signal. Thefirstbytelatched
when BLANK goes high is the least
significant byte. Since a pixel word

5
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is latched in two pixel clock cycles
theinput clock mustbe twiceas fast
as the DACs data conversion clock.
SeeFigure8.The SC11482/483/484
has an internal divider to generate
the data conversion clock from the
pixel dock.

SENSE Output

SENSE is a logical zero if one or
more of the IOR, I0G, and IOB
outputs have exceeded the internal
voltage reference level (335 mV).
This outputis used to determine the
presence of a CRT monitor and via
diagnostic code, the difference be-
tween a loaded or unloaded RGB
line can be discerned. The 335 mV
reference hasa+5% tolerance (when
using an external 1.235 V voltage
reference). The tolerance is £10%
when using the internal voltageref-
erence or an external current refer-
ence. Note that SYNC should be
logical zero for SENSE to be stable.

Frame Buffer Interface

The Pg—P; and OLg-OL; inputs are
used to address the color lookup
tableand overlayregisters,asshown
in Table 3. The contents of the pixel
read mask register, which may be
accessed by the MPU at any time,
are bit-wise logically ANDed with
the Pg—P; inputs. Bit Dy of the pixel
read mask register corresponds to
pixel input Po. The addressed loca-
tion provides 24 bits (18 bits for the
SC11482/483) of color information
to the three D/ A converters.

The SYNC and BLANK inputs, also
latched on therisingedge of CLOCK
to maintain synchronization with
the color data, add appropriately
weighted currents to the analog
outputs, producing the specific
output levels required for video
applications, as illustrated in Fig-
ures 1 and 2. Tables 5 and 6 detail
how the SYNC and BLANK inputs
modify the output levels.

D,* | Dy*

Mode

0 | Pseudo Color (256 color)

0 | HICOLORMode 1 (32K color)

0 | HiCOLORMode 2 (32K color)

“Reserved by Slerra Semiconductor.

D, HICOLOR Mode Enable. A logic zero enables the Pseudo-color mode. A logic one
enables the HICOLOR modes. (Used with Dg.)

Dg Reserved. This input must be set to logic zero.

Dg HICOLORMode Select. When HICOLOR mode is enabled (D ; = 1) a logic zero selects
the HICOLOR Mode 1. A logic one selects HICOLOR mode 2. When HICOLOR mode
is disabled (D; = 0) this bit must be set 1o logic zero.

D,~Dy Reserved. These inputs must be set to logic zero.

Table 2. Command Register Modes

Value | RS, | RS; | RSy | Addressed by MPU
ADDRa, b 00 Red value
(counts modulo 3) ; 01 Green value
10 Blue value

ADDRO-7 $00-$SFF 0 0 1 Color lookup table
(counts binary) 0ox 0000 | 1 0 1 Reserved

3o 0001 1 0 1 Overlay Color 1

xxxx'llll 1 0 1 Overlay Color 15

Table 3. Address Register (ADDR) Operation
6
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The SETUP input is used to specify
whethera 0 IRE (SETUP = GND) or
7.5 IRE (SETUP = V,,) blanking
pedestal is to be used. Note thatthe
S5C11483 generates only a 0 IRE
blanking pedestal (Figure 2).

Theanalogoutputsof the 5C11482/
483/484 are capable of directly
driving a 37.5 Q load, such as a
doubly-terminated 75 Q coaxial
cable.

Command Register

This register is active in all modes.
It is used to set the operating mode
of thedeviceas shownin Table 2. It
may be written to or read by the
MPU at any time and is initialized
to a logical zero after the power on
reset.

In the SC11483, where the RS, pinis
not available, the command regis-
ter is accessed by using the follow-
ing spedial sequence of events:

A flag will be set when the pixel
read mask register (RS; = 1 &
RSy =0) is read four times consecu-
tively. The next write to the pixel
mask register will be directed to the
command register and can be used
to setthe command register. A write
to any address or a read from any
address other than the pixel read
mask register will reset the flag.
This flag will also get reset after the
power on reset.

OLs-OL, | Py~P, | Addressed by

Frame Buffer

$0 $00 | Color lookup table
Location $00

$0 $01 | Color lookup table
Location $01

$C $FF | Color lookup table
Location $FF

$1 $xx | Overlay Color 1

: $xx |:
$F $xx | Overlay Color 15

Table 4. Pixef and Overiay Control
- Truth Table
(Pixel Read Mask Register = $FF)
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§C11482/484 | SC114821484
,/ w0 SYNC | with SYNC
;" mAl V [ mA[ V
. 19.05 | 0.714 | 26.67 | 1.000 7 N~ WHITE LEVEL
92.5IRE
144 10.054| 9.05 | 0.340 75 IRE BLACK LEVEL
0.00 | 0.000| 7.62 | 0.286 BLANK LEVEL
40 IRE
0.00 | 0.000 SYNC LEVEL
1279 3

NOTE: 75 Q doubly-terminated load, SETUP = Vaa Veer = 1.235V, RSET = 147 Q. RS-343A
levels and tolerances assumed on all levels.

Figure 1. Composite Video Output Waveforms (SETUP = Vaa)

SC11482/484
Description Ioyr (mA) SYNC | BLANK | DAC Input Data
WHITE 26.67 1 1 $FF
DATA Data +9.05 1 1 Data
DATA-SYNC Data + 1.44 0 1 Data
BLACK 9.05 1 1 $00
BLACK-SYNC 1.44 0 1 $00
BLANK 7.62 1 0 Sxx
SYNC 0 0 o Sxx

V8YIIOS/E8YIIDS/T8HIIDS

NOTE: 75 Q doubly-terminated load, SETUP = Vx4, Vrer = 1.235 V, RSET = 147 Q.
Table 5. Video Output Truth Table (SETUP = V,,)

SC11483 or

SC11482/484 | SC11482/484

w/o Sync with Sync

mA ] V | mA |V :

17.62 | 0.660 | 25.24 | 0.950 7 N WHITE LEVEL
100 IRE

0.00 | 0.000| 7.62 | 0.258 L CI/BLANK
43 IRE

0.00 | 0.000) 0.00 {0.000 SYNC LEVEL

127904

NOTE: 75 Qdoubly-terminated load, SETUP = GND, Vrer=1.235V, RSET = 147 Q. RS-343A
levels and tolerances assumed on all levels.

Figure 2. Composite Video Output Waveforms (SETUP = GND)

| SC11483 |SC11482/484

Description  |Igyr (mA) | Ioyr (mA) {SYNC | BLANK | DAC Input Data
WHITE 1762 _ |2667 1 1 SFF
DATA Data Data + 8.05 1 1 Data
DATA-SYNC | Data Data 0 1 Data
BLACK 0 8.05 1 1 $00
BLACK-SYNC | 0 0 0 1 $00

) BLANK 0 8.05 1 0 $xx

@ SYNC 0 0 0 0 $xx

NOTE: 75 Q doubly-terminated load, SETUP = Vaa: VRer = 1235 V, RSET = 147 Q.
Table 6. Video Output Truth Table (SETUP = GND)

This Material Copyrighted By Its Respective Manufacturer
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SC11482/SC11483/SC11484

PC BOARD LAYOUT CONSIDERATIONS

PC Board Considerations

Thelayout should be optimized for
lowest noise on the SC11482/483/
484 power and ground lines by
shielding the digital inputs and
providing good decoupling. The
lead length between groups of
V 44 and GND pins should be mini-
mized so as to minimize inductive

ringing.
Ground Planes

The ground plane should encom-
pass all SC11482/483/484 ground
pins, current/voltagereference cir-
cuitry, power supply bypass cir-
cuitry for theSC11482/483/484, the
analog output traces, and all the
digital signal traces leading up to
the SC11482/483 /484,

Power Planes

The 5C11482/483/484 and any as-
sociated analog circuitry should
have its own power plane, referred
to as the analog power plane. This
power plane should be connected
to the regular PCB power planeata
single point through a ferrite bead,
as illustrated in Figures 3, 4 and 5.
This bead should be located within
three inches of the SC11482/483/
484,

The PCB power plane should pro-
vide power to all digital logicon the
PC board, and the analog power

plane should provide power to
all 5C11482/483/484 power pins
and current/voltage reference
circuitry.

Plane-to-plane noise coupling can
bereduced by ensuring thatportions
of the regular PCB power and
ground planes do not overlay por-
tions of the analog power plane,
unless they can be arranged such
that the plane-to-plane noise is
common mode.

Supply Decoupling

For optimum performance, bypass
capacitors should be installed us-
ing the shortest leads possible, con-
sistent with reliable operation, to
reduce the lead inductance.

Best performanceisobtained witha
0.1 uF ceramic capacitordecoupling
each of the two groups of V4 4 pins
to GND. These capacitors should be
placed as close as possible to the
device.

Itisimportant to note that while the
5C11482/483 /484 contain dircuitry
to reject power supply noise, this
rejection decreases with frequency.
Ifahigh frequency switching power
supply is used, the designer should
pay close attention to reducing
power supply noise and consider
using a three terminal voltageregu-
lator for supplying power to the
analog power plane.

Digital Signal interconnect

The digital inputs to the SC11482/
483 /484 should beisolated as much
as possible from the analog outputs
and other analog circuitry. Also,
theseinput signals should notover-
lay the analog power plane.

Duetothehigh clock ratesinvolved,
long clock lines to the SC11482/
483/484 should be avoided to re-
duce noise pickup.

Any active termination resistors for
the digital inputs should be con-
nected to the regular PCB power
plane, and not the analog power
plane.

Analog Signal Interconnect

The SC11482/483/484 should be
located as close as possible to the
output connectors tominimize noise
pickup and reflections due to im-
pedance mismatch.

The video output signals should
overlay the ground plane, and not
the analog power plane, to maxi-
mize the high frequency power
supply rejection.

For maximum performance, the
analog outputs should each have a
75Qload resistor connected toGND,
The connection between the cur-
rent output and GND should be as
close as possible to the SC11482/
483/484 to minimize reflections.

LOCATION | DESCRIPTION
ANALOG POWER PLAN L
Van - : : Ve C1-C5 0.1 uF Ceramic Capacitor
Yoerdoln, L | (Erie RPE112Z5U104M50V)
coup :}- & ( (@ 10 uF Tantalum Capacitor
OPA ] C1
Vaer ]' ]’ (Mallory CSR13G106KM)
GND oo 4] GROUND L1 Ferrite Bead
SC11482483484 | RSET S  $R1$R2 SR3 (Fair-Rite 2743001111)
IRer - R1,R2,R3 75 Q2 1% Metal Film Resistor
IOR = _} TOVIDED (Dale CMF-55C)
Vi .
10G CONNECTOR RSET 1% Metal Film Resistor
io8 ‘07 (Dale CMF-55C)
21 1.2 V Voltage Reference
NOTE: The vendor numbers are listed only as a guide. Substitution of (National Semiconductor
devices with similar characteristics will not affect the performance of the LM385BZ-1.2)
SC11482/483/484. R4 1K Q 5% Resistor

Figure 3. Typical Connection Diagram and Parts List (External Voltage Reference)
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SC11482/483/484
(44 Pin PLCC)

VREF

L1

vVaa

COoMP
OPA

+5Vee

GND

IREF

IOR

100G

08

o— }
NOTE: The vendor numbers are listed only as a guide. Substitution of
devices with similar characteristics will not affect the performance of the

™= GROUND

TO VIDEOQ
CONNECTOR

1216

’

LOCATION | DESCRIPTION
C1-C5 0.1 pF Ceramic Capacitor
(Erie RPE112Z5U104M50V)
(@] 10 pF Tantalum Capacitor
(Mallory CSR13G106KM)
L Ferrite Bead
(Fair-Rite 2743001111)
R1,R2,R3 75 Q 1% Metal Film Resistor
(Dale CMF-55C)
RSET 1% Metal Film Resistor
(Dale CMF-55C)

Figure 3.5. Typical Connection Diagram and Parts List (Internal Voltage Reference)

SC11482/483/484.
VREF .ﬁ_
|FC5 ANALOG POWERPLANE L1
VAA v wae +5 VCC
caT 7 _L l
c3
IREF - TRSEI’- 122 —=*cs c1
compP L 7 ouT 51 IREF
cs N
B SC11482/483/484 oo [ eay GROUND
r.
@PnpPLCO | RSET (R1¢R20RI v
TO VIDEO
oG } CONNECTOR
o8 1279 08

NOTE: The vendor numbers are listed only as a guide. Substitution of
devices with similar characteristics will not affect the performance of the

LOCATION | DESCRIPTION

C1-C5 0.1 pF Ceramic Capacitor
(Erie RPE112Z5U104M50V)

Cs 10 uF Tantalum Capacitor
(Mallory CSR13G106KM)

7 47 pF Tantalum Capacitor
(Mallory CSR13F476KM)

(@] 1 pF Capacitor
(Mallory CSR13G105KM)

RSET 1% Metal Film Resistor
(Dale CMF-55C)

L1 Ferrite Bead
(Fair-Rite 2743001111)

Z1 Adjustable Regulator
(National Semiconductor
LM337LZ)

R1,R2,R3 75 0 1% Metal Film Resistor
(Dale CMF-55C)

Figure 4 Typical Connection Diagram and Parts List (External Current Reference)

SC11482/483/484.
ANALOG POWER PLANE L1
Vaa S T , +5Vee
caT82 c8 L I
IREF i JRSET- 12 +eg ct
SC11483 [ _Vouriaos !REF
(28-Pin DIP) er 21
N
anp pe—rf—L. - GROUND
RSET 2RI R2 :»na'
IoR =
15 TO VIDEQ
10G == } CONNECTOR
lo8 127909

o

SC11483.

iRt lie 1= pRALY

1
i

This Materi al

NOTE: The vendor numbers are listed only as a guide. Substitution of
devices with similar characteristics will not affect the performance of the

SR

LOCATION DESCRIPTION
C1-C4 0.1 uF Ceramic Capacitor
(Erie RPE112Z5U104M50V)
cs 10 wF Tantalum Capacitor
(Mallory CSR13G106KM)
Cé 47 pF Tantalum Capacitor
(Mallory CSR13F476KM)
c7 1 uF Capacitor
(Mallory CSR13G105KM)
L1 Ferrite Bead
(Fair-Rite 2743001111
R1,R2,R3 75 Q 1% Metal Film Resistor
(Dale CMF-55C) =~
Z1 Adjustable Regulator
(National Semiconductor
LM3371L7)
RSET 1% Metal Film Resistor
(Dale CMF-55C)

Copyrighted By Its Respective Manufacturer

Figure 5. Typical Connection Diagram and Parts List (External Current Reference)

PSYIIDS/ESTIIOS/TSYIIOS

o o oA P P R T AT T e e VA U . Ot i . o i €8 i 7. TV T T L U


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

OPERATING CONDITIONS

g ABSOLUTE MAXIMUM RATINGS

-

= V aa (measured to GND) +70V

% Voltage on Any Digital Pin —05VioVaa+05V

§ Analog Output Short Circuit Duration to any Power Supply or Common (ISC) Indefinite
_ 8 Ambient Operating Temperature (TA) =55 to +125°C

o | Storage Temperature (TS) ~65 to +150°C

§ Junction Temperature (T]) +150°C

<H

8 Vapor Phase Soldering (2 minutes) TVSOL TBD

wn

NOTE: Stresses above those listed under “Absolute Maximum Ratings” may cause perranent damage 1o the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those listed in the operational sections of this specification
are not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

PARAMETER MIN TYP MAX UNITS
Power Supply (V4 4)
80, 66 MHz PRVTS +4.75 5.0 5.25 v
50 MHz PRVTS +4.5 5.0 5.5 A
Ambient Operating Temperature (TA) 0 25 70 °C
Output Load (RL) 375 Q
Voltage Reference (Vggr) +1.14 1.235 1.26 v
Current Reference (Iggp)
Standard RS-343A -3 -8.39 -10 mA
PS/2 Compatible -3 -8.88 -10 mA
DC ELECTRICAL CHARACTERISTICS
DESCRIPTION PARAMETER MIN TYP MAX UNITS
Resolution {(each DAC)
SC11484 8 8 8 Bits
SC11482/483 6 6 6 Bits
Accuracy (each DAC)
Integral Linearity Error I
SC11484 *1 LSB
5C11483 +1/2 LsB
5C11482 1/4 LsB
Differential Linearity Error Dy
5C11484 1 LsB
SC11483 1/2 LsB
5C11482 11/4 LsB
Gray Scale Error 5 % Gray Scale
Monotonicity guaranteed
Coding &= Binary
Digital Inputs ’
Input High Voltage Vi 20 Vaa+05 A
Input Low Voltage A% GND-05 0.8 v
Input High Current (Vpy =24 V) Im 1 HA
Input Low Current (Vpy =04 V) In -1 pA
Input Capacitance N 7 pF
(f=1MHz, Vg =24V)

10
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DC ELECTRICAL CHARACTERISTICS (continued)

DESCRIPTION PARAMETER MIN TYP MAX UNITS
Digital Outputs
Output High Voltage Vou 24 v
(IOH =-400 pA)
Output Low Voltage VoL 0.4 \4
(IoL =32 mA)
3-State Current Ioz 50 HA
Output Capacitance CDout 7 pPF
Analog Outputs
- Gray Scale Current Range 20 mA
| Output Current (Standard RS-343A)
White Level Relative to Black* 16.74 17.62 18.50 mA
Black Level Relative to Blank
SC11482/484 .
: SETUP = V4 0.95 1.4 1.90 mA
SETUP = GND 0 5 50 HA
SC11483 0 0 0 HA
i Blank Level
‘ SC11482/484 6.29 7.62 8.96 mA
SC11483 0 5 50 HA
! Sync Level (5C11482/484 only) 0 5 50 HA
: LSB Size
. SC11484 (8/6 = Logical One) 69.1 HA
s SC11482/483 ’ 279.68 HA
‘ DAC to DAC Matching 2 5 %
] Output Compliance Voc -1.0 +1.5 A\
( . Output Impedence RAout 10 kQ
> Output Capacitance CAout ) 30 PF
(f =1 MHz, Ioyr =0 mA)
Voltage Reference Input Current IVRer 10 HA
e Power Supply Rejection Ratio PSRR 0.5 % [ %AV pa
‘ (COMP =0.1 yF, f = 1 KHz)

NOTE: Test conditions to generate RS-343A standard video signals (unless otherwise specified): “Recommended Operating Conditions” using
external voltage reference with RSET = 147 Q, Vrer = 1.235 V, SETUP = V,,, 8/5 = Logical one. For 28-pin DIP version of the SC11483,
Irer = —8.39 MA. As the above parameters are guaranteed over the full lemperature range, temperature ocoefficients are notspecified or required.

* Since the SC11482/483 have 6-bit DACs (and the SC11484 in the 6-bit mode), the output levets are approximately 1.5% lower than these
values.

IR NG

ANALOG OUTPUT LEVELS—PS/2 COMPATIBILITY

PARAMETER SYMBOL MIN TYP MAX UNITS
Output Current
White Level Relative to Black 18.00 18.65 20.00 mA
Black Level Relative to Blank
SC11482/484
SETUP =V, 1.01 1.51 2.0 mA
SETUP = GND 0 5 50 HA
SC11483 5 0 5 50 HA
Blank Level
SC11482/484 6.6 8 9.4 mA
SC11483 0 5 50 HA
Sync Level (SC11482/484 only) 0 5 50 HA

NOTE: Test conditions to generate PS/2 compatible video signals (uniess otherwise specified): "Recommended Operating Conditions” using

Z external voltage reference with RSET = 140 Q, Vger = 1235 V, SETUP = V,,, 8/ = Logical one. For 28-pin DIP version of the SC11483,

% Ingr = 8.88 mA.
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This Materia

SC11482/5C11483/5C11484

AC ELECTRICAL CHARACTERISTICS

80 MHz Devices 66 MHz Devices 50 MHz Devices
PARAMETER SYMBOL|MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNITS
Clock Rate Pseudo Color Fuax 80 66 50 MHz
Clock Rate HICOLOR Mode 1 Fumax 50 50 45 MHz
Clock Rate HICOLOR Mode 2 Famax 100 100 90 MHz
RS¢—-RS; Setup Time 1 10 10 10 ns
RSy-RS; Hold Time 2 10 10 10 ns
RD Asserted to Data Bus Driven 3 5 5 5 ns
RD Asserted to Data Valid 4 40 40 40 ns
RD Negated to Data Bus 3-Stated 5 20 20 20 ns
Read Data Hold Time 6 5 5 5 ns
Write Data Setup 7 10 10 10 ns
Write Data Hold Time 8 10 10 10 ns
RD, WR Pulse Width Low 9 50 50 50 ns
RD, WR Pulse Width High 10 [4P13 4eP13 4+P13 ns
Pixel and Control Setup Time 11 3 3 3 ns
Pixel and Control Hold Time 12 3 3 3 ns
(Pseudo Color and HICOLOR
Mode 2)
Pixel and Control Setup Time LSB 20 -1.0 -1.0 -1.0 ns
HiCOLOR Mode 1
Pixel and Control Hold Time LSB 21 7.0 7.0 7.0 ns
HiCOLOR Mode 1
Pixel and Control Setup Time MSB | 22 [ -1.0 -1.0 -1.0 ns
HiCOLOR Mode 1
Pixel and Control Hold Time MSB 23 7.0 7.0 7.0 ns
HiCOLOR Mode 1
Clock Cycle Time 13 125 155 20 ns
Clock Pulse Width High Time 14 4 S 6 ns
Clock Pulse Width Low Time 15 4 5 6 ns
Clock Cycle Time (HiCOLOR 13 25 25 28 ns
Mode 1)
Clock Pulse Width High Time 14 9 9 9 ns
HiCOLOR Mode 1
Clock Pulse Width Low Time 15 9 9 9 ns
HiCOLOR Mode 1
Analog Output Delay 16 30 30 30 ns
Analog Output Rise/Fall Time 17 3 3 3 : ns
Analog Output Settling Time* 18 13 15 20 ns
Clock and Data Feedthrough* -30 -30 -30 dB
Glitch Impulse* 75 75 75 pV-sec
DAC to DAC Crosstalk -23 -23 -23 dB
Analog Output SkeW 2 2 2 ns
SENSE Output Delay 19 1 1 1 us
Pipeline Delay (Pseudo Color and 4 4 4 4 4 4 4 4 4 Clocks
HiCOLOR Mode 1)
Pipeline Delay (HiCOLOR Mode 2) 8 8 8 8 8 8 8 8 8 Clocks
V 44 Supply Current** Ina 180 | 220 180 | 220 180 | 220 | mA
12

e e A8 o o e e T R TR % A e g 3 A

e, A T — TR

Copyrighted By Its Respective Manufacturer

s e

o WO S


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

TEST CONDITIONS: “Recommended Operating Conditions® using extemal voltage reference with RSET = 147 Q, Vggr = 1235 V,
SETUP = Va, &8 = Logical one. For 28-pin DIP version of SC11483, Igr =-8.39 mA. TTL input values are 0 to 3V, with input rise/fall times
< 3 ns, measured between the 10% and 80% points. Timing reference points at 50% for inputs and outputs. Analog output load < 10 pF,
Dy—D7 output load < 50 pF. See timing notes in Figures 6 and 7.

* Clock and data feedthrough is a function of the amount of overshoot and undershoot on the digitai inputs. For this test, the digital inputs have
a 1k Q resistor to ground and are driven by 74HC logic. Settling ime does not include clock and data feedthrough. Glitch impulse inciudes
clock and data feedthrough, —3 dB test bandwidth = 2x clock rate.

** AtFpax- 1aa (typ) at Vaa = 5.0 V. Iys (max) at Vo, =525 V.

P8YLIOS/ESYIIOS/TEYIIOS

TIMING WAVEFORMS
i —e—
v ey X | XRRRXKRXRRRRRA,
9
o, R Y ¥ X
e 4 ——— 5 —
3
READ (D D7) DATA OUT (RD = 0) )——-—
6 —Jo—s]
WRITE (Dy—D7) DATA IN (WR = 0
7 8 127910

Figure 6. MPU Read/Write Timing

. t———— 13—
14 »le 15

1]
cLOCK 7%1_\_nd l_—\——
)
1 1
PSEUDO-COLOR : ' A
AND HICOLOR Po—Pz.0lg Ol r
7: 2013 DATA
MODE 2 SYNC, BLANK . i N
11—ore—12—9
1 1
1 1
. VAVAVAVAVAVAY.,
wooucnmooe1  ro-er XXXXOOKK 152 X XXX XX XKL KIXKKXKK
]
1 16 18
2021 22 23
IOR, 10G, 108
. 19 bl _.l 17
IOR, 10G, 108 3/BmvV — =k —

sense ) &

Figure 7. Video Input/Output Timing

1279 11

85
= NOTE 1: Output delay measured from the 50% point of the rising edge of CLOCK 1o the 50% point of full scale transition.

NOTE 2: Settling time measured from the 50% point of full scale transition to the output remaining within + 1 LSB. (SC11484), £ 1/4 LSB
(SC11482), or + 1/2 LSB (SC11483).

. NOTE 3: Output rise/fall ime measured between the 10% and 80% points of full scale transition.
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TIMING WAVEFORMS (continued)

PxeLctock | | | | [

N
j—X

£

$5

fo—————— 8 PIPELINE DELAYS —————

SC11482/SC11483/SC11484

Figure 8. HICOLOR Mode 2 Timing

PP X 158 X M8 X ) & X X
o/ s

1279 12

pxetctock | [ | L_SS_J | |

55

le———— 4 PIPELINE DELAYS ——>

Figure 9. Pseudo Color Mode Timing

(¢
Fo—P X _sems X g(j X X X X X
£
BLANK _/ 27
IOR, 10G, 108 1279 13

PIXELCLOCK | L L”_J I | I ] |

I L

PoP7

B/ 5

3
10R, 10G, 108

N

" le—— 4 PIPELINE DELAYS

Figure 10. HICOLOR Mode 1 Timing
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ORDERING INFORMATION ?’)
SPEED (MAX) =
COLOR AMBIENT | | 83
PART NO. LOOKUP | OVERLAY| SYNC. | PSEUDO | HiCOLOR HiCOLOR | PACKAGE TEMP. 1N
TABLE | REGISTER| GEN. | COLOR | MODE1 | MODE2 RANGE %
SC11482CV-80 | 256x18 15x 18 yes 80 MHz 50 MHz 100 MHz 44-pin Plastic | 0° to +70°C E
]—Lead ()
SC11482CV-66 | 256x 18 15x 18 yes | 66MHz | 50MHz | 100MHz | 44-pin Plastic | 0°to +70°C ‘U\*;
J-Lead
SC11482CV-50 | 256x18 15x18 yes 50 MHz 45MHz 90MHz | 44-pin Plastic | 0° to +70°C g
J-Lead >
B
SC11483CV-80 256x 18 — no 80 MHz 50 MHz 100 MHz 44-pin Plastic | 0° to +70°C
J-Lead
SC11483CV-66 | 256x18 — no 66 MHz 50 MHz 100 MHz | 44-pin Plastic | 0° to +70°C
J-Lead
SC11483CV-50 256x 18 — no S0 MHz 45 MHz 90 MHz 44-pin Plastic [ 0° to +70°C
J-Lead
SC11483CN-66 | 256x 18 — no 66 MHz 50 MHz 100 MHz 28-pin 0.6" | 0° to +70°C
Plastic DIP
SC11483CN-50 | 256 x 18 — no 50 MHz 50 MHz 100 MHz 28-pin 0.6” | 0° to +70°C
Plastic DIP
SC11484CV-80 | 256x24 15x24 yes 80 MHz 50 MHz 100 MHz | 44-pin Plastic | 0° to +70°C
) J-Lead
SC11484CV-66 256 x 24 15x24 yes 66 MHz 50 MHz 100 MHz 44-pin Plastic | 0° to +70°C
J-Lead
SC11484CV-50 | 256x24 15x24 yes 50 MHz 45MHz 90MHz | 44-pin Plastic | 0° to +70°C
J-Lead
ped
15
This Material Copyrighted By Its Respective Manufacturer


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

< | PHYSICAL DIMENSIONS—Inches (Millimeters)
=
8 Package 28-Lead Molded DIP é
w
= (TOP VIEW)
g 1 8 71 |16 5
g
192}
~—
Q 550 40.010/-0.020 )
(13.97 +0.257 -0.50)
s
-
vt
O
wn
PINNO. 1 agagopopoleRZEC 2R RERERE
Y3 - LT
! (15.24-15.75) (96.32-37.34)
0.030 pax
(0.762) .580
{ (14.73)
T B - 020 MiN
; ' g5esse (omoasu
——1_ o.1250140
0.e25% 583 E 0,075 20015 rL_.I 86°04°TYP ™ (3175-3.556)
15.89) {*3350) (1.905 20.381) 010040010  0.018 £0.003
(2540 20.254)  (0.457 20.076)
Package 44-Lead Molded PLCC
.045
fa——— 885/.695 SQUARE ——— T
be——— (.850) REF SQUARE ——=
PIN1
d
2 .1353.130 528 10531?055
% 4 NoM 050 = 500
— 014-021 TYP
coMN | 20 TYP—{j— ke 014-021
.610/.830 SQUARE 29
(CONTACT DIMENSION) ™ 1=
050 REF (BOTTOM VIEW)
10 SPACES
AT0050 —
f———— 528 NOM ———={
Devices sold by Slerra doond Corp. are d by the y and patent Life Support Policy
h\dgmalﬂﬂﬁonpmvhbuthh'tmd&honly SluuSu\imndlmf
Corp. makss no orbyd Slerra SemiconductorCorporation’s products are not horized foruse as critical compo-
Mmbnmuqmmmammmmm nens in life support devices or systen.
infringemaent. Sierra Corp. y of onerchantability orfitrass
for any purpose. Skerra Semicoidh Corp. he right to di P memwmmmorMWM(t)debr
mm-mwp&amm“mm m;lalimyhﬁmhbedy of(b)mpponorumnfn.uudwhm-m:s
ydomwhnpmpulywdh d tons for use provided inthe
Thhpmdudhhmddfcru-h 1 ercial applicsts Applicats \g, can be y ep ‘hm&kha-&pﬂnmlnpxybu\euc.
range, J ere entsl requirements, or high
nnﬁnky-pyw ludillmnhrycnd P P Ily not dad F 3 Ammuwmd-u&mppondmmmwmm
without addtional processing by Skerra Semiconductor Corp. 0 to perform can be o 0 cause the faihure of the Life support devicaor
mea&ahuﬁywm
Slerra Semiconduct: no resp *nkyfnrmucdmydmxhymm
circuitry embodied in a Sierra 5 | Corp. prod No other dircuits, patends,
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-1 @ 1989 SIERRA SEMICONDUCTOR CORPORATION, 2075 North Capttol Avemse, San Jose CA 95132, (408) 263-9300 TELEX 384467
/ 0 ' Printed in US.A- 011482-031

. e o et e A TR e e ey sian e et FSLTWINTT S T ST

This Material Copyrighted By Its Respective Manufacturer


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

