Distinguishing Features

« 50, 30 MHz Operation
 Triple 8-bit D/A Converters

« 1 LSB Differential Linearity Error

e +1 LSB Integral Linearity Error

Applications

¢ High Resolution Color Graphics
« CAE/CAD/CAM Applications

* Image Processing

Video Reconstruction

* Guaranteed Monotonic * Instrumentation
* RS-343A/RS-170 Compatible OQutputs
s TTL Compatible Inputs
« +5v CMOS Monolithic Construction
* 40-pin DIP or 44-pin PLCC Package
» Typical Power Dissipation: 600 mW
Functional Block Diagram
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VIDEODAC™

Product Description

The Bt101 is a triple 8-bit VIDEODAC,
designed specifically for high performance,
high resolution color graphics.

Available control inputs include sync,
blank, and reference white. The reference
white input forces the analog outputs to the
reference white level, regardless of the data
inputs.

An external 1.2v voltage reference and a
single resistor control the full scale output
current. The sync, blank, and reference white
inputs are pipelined to maintain
synchronization with the digital input
data.

The Bt101 generates RS-343A compatible
video signals into a doubly-terminated
75-ohm load, and RS-170 compatible video
signals into a singly-terminated 75-ohm
load, without requiring external buffering.
Both the differential and integral linearity
errors of the D/A converters are guaranteed to
be a maximum of + 1 LSB over the full
temperature range.
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Circuit Description

As illustrated in the functional block diagram, the
« Bt101 contains three 8-bit D/A converters, input
registers, and a reference amplifier.

On the rising edge of each clock cycle, as shown
below in Figure 1, 24 bits of color information (RO -
R7, GO - G7, and BO - B7) are latched into the device
and presented to the three 8-bit D/A converters. The
REF WHITE input, also latched on the rising edge of
each clock cycle, forces the inputs of each D/A
converter to $FF.

Latched on the rising edge of CLOCK to maintain
synchronization with the color data, the SYNC* and
BLANK* inputs add appropriately weighted currents
to the analog outputs, producing the specific output
levels required for video applications as illustrated in
Figure 2. Table 1 details how the SYNC*, BLANK*,
and REF WHITE inputs modify the output levels.

The ISYNC current output is typically connected
directly to the IOG output and is used to encode sync
information onto the IOG output.  If ISYNC is not
connected to the IOG output, sync information will
not be encoded on the green channel, and the IOR,
I0G, and IOB outputs will have the same full scale
output current.

CLOCK

Full scale output current is set by an external resistor
(RSET) between the FS ADJUST pin and AGND. RSET
has a typical value of 542 ohms for generation of
RS-343A video into a 37.5-ohm load. The VREF input
requires an external 1.2v (typical) reference. For
maximum performance, the voltage reference should
be temperature compensated and provide a
low-impedance output.

The D/A converters on the Bt101 use a segmented
architecture in which bit currents are routed to either
the output or AGND by a sophisticated decoding
scheme. This architecture eliminates the need for
precision component ratios and greatly reduces the
switching transients associated with turning current
sources on or off. Monotonicity and low glitch are
guaranteed by using identical current sources and
current steering their outputs. An on-chip operational
amplifier stabilizes the full-scale output current
against temperature and power supply variations.

The analog outputs of the Btl01l are capable of
directly driving a 37.5-ohm load, such as a
doubly-terminated 75-ohm coaxial cable.
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Figure 1.

Input/Output Timing.



Brodktree® Bt101
Circuit Description (continued)
RED, BLUE GREEN
MA v MA v
19.05 0.714 | 26.67 1.000 ‘WHITE LEVEL
925 IRE
144 0.054 9.05 0340 BLACK LEVEL
75 IRE
000 | 0000 | 7.62 0286 BLANK LEVEL
40 IRE
0.00 0.000 SYNC LEVEL

Note: 75-ohm doubly-terminated load, RSET = 542 ohms, VREF = 1.2v. ISYNC connected to IOG. RS-343A levels
and tolerances assumed on all levels.

Figure 2. Composite Video Output Waveforms.
Description 10G IOR, IOB REF SYNC* BLANK* DAC
(mA) (mA) WHITE Input Data

WHITE 26.67 19.05 1 1 1 $xx
WHITE 26.67 19.05 0 1 1 $FF
DATA data + 9.05 | data + 1.44 0 1 1 data
DATA -SYNC data + 1.44 | data+ 1.44 0 0 1 data
BLACK 9.05 1.44 0 1 1 $00
BLACK - SYNC 1.44 1.44 0 0 1 $00
BLANK 7.62 0 X i 0 $xx
SYNC 0 0 X 0 0 $xx

Note: Typical with full scale IOG = 26.67 mA. RSET = 542 ohms, VREF = 1.2v. ISYNC connected to

10G.

Table 1.

Video QOutput Truth Table.
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Pin Descriptions

Pin Name

BLANK*

SYNC*

REF WHITE

RO - R7,

G0-G7,
BO-B7

IOR, I0G, IOB

ISYNC

FS ADJUST

Description

Composite blank control input (TTL compatible). A logical zero drives the IOR, IOG, and I0B
outputs to the blanking level, as illustrated in Table 1. It is latched on the rising edge of
CLOCK. When BLANK* is a logical zero, the RO - R7, GO - G7, BO - B7, and REF WHITE inputs
are ignored.

Composite sync control input (TTL compatible). A logical zero on this input switches off a 40
IRE current source on the ISYNC output (see Figure 2). SYNC* does not override any other
control or data input, as shown in Table 1; therefore, it should be asserted only during the
blanking interval. It is latched on the rising edge of CLOCK.

Reference white control input (TTL compatible). A logical one on this input forces the IOR,
IOG, and IOB outputs to the white level, regardless of the R0 - R7, GO - G7, and BO - B7 inputs.
It is latched on the rising edge of CLOCK. See Table 1.

Red, green, and blue data inputs (TTL compatible). RO, GO, and B0 are the least significant data
bits. They are latched on the rising edge of CLOCK. Coding is binary. Unused inputs should be
connected to either the regular PCB power or ground plane.

Clock input (TTL compatible). The rising edge of CLOCK latches the RO - R7, GO - G7, BO - B7,
SYNC*, BLANK*, and REF WHITE inputs. It is typically the pixel clock rate of the video
system. It is recommended that the CLOCK input be driven by a dedicated TTL buffer.

Red, green, and blue current outputs. These high impedance current sources are capable of
directly driving a doubly-terminated 75-ohm coaxial cable (Figure 3). All outputs, whether used
or not, should have the same output load.

Sync current output. Typically, this current output is directly wired to the IOG output, and
enables sync information to be encoded onto the green channel. A logical zero on the SYNC*
input results in no current being output onto this pin, while a logical one results in the
following current being output:

ISYNC (mA) = 3,442 * VREF (v) / RSET (ohms)

If sync information is not required on the green channel, this output should be connected to
AGND.

Full scale adjust control. A resistor (RSET) connected between this pin and AGND controls the
magnitude of the full scale video signal (Figure 2). Note that the IRE relationships in Figure 2

are maintained, regardless of the full scale output current.

The relationship between RSET and the full scale output current on IOG (assuming ISYNC is
connected to IOG) is:

RSET (ohms) = 12,046 * VREF (v) /IOG (mA)
The full scale output current on IOR and IOB for a given RSET is defined as:

IOR, IOB (mA) = 8,604 * VREF (v) / RSET (ohms)
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Pin Descriptions (continued)

Pin Name Description

COMP Compensation pin. This pin provides compensation for the internal reference amplifier. A
0.01 pF ceramic capacitor in series with a resistor must be connected between this pin and the
nearest VAA pin (Figure 3). Connecting the capacitor to VAA rather than to AGND provides the
highest possible power supply noise rejection. The COMP resistor and capacitor must be as
close to the device as possible to keep lead lengths to an absolute minimum.

VREF Voltage reference input. An external voltage reference circuit, such as the one shown in Figure
3, must supply this input with a 1.2v (typical) reference. The use of a resistor network to
generate the reference is not recommended, as any low frequency power supply noise on VREF
will be directly coupled onto the analog outputs. A 0.1 uF ceramic capacitor must be used to
decouple this input to VAA, as shown in Figure 3. The decoupling capacitor must be as close to
the device as possible to keep lead lengths to an absolute minimum.

AGND Analog ground. All AGND pins must be connected.

VAA Analog power. All VAA pins must be connected.

40-pin DIP Package 44-pin Plastic J-Lead (PLCC)
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