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Company Facts 

Brooktree began operations in 1983 following the 
development of an advanced architecture for data 
conversion. The architecture, invented by company 
co-founder and chief scientist Henry Katzenstein, 
permits the combination of high-performance analog 
and digital circuitry on a single monolithic integrated 
circuit which can be manufactured using standard 
bipolar or CMOS processes. 

Brooktree Corporation is a privately held company 
located in San Diego, California. Facilities of 
133,000 sq. ft house all design, test, and quality 
assurance activities as well as marketing, sales, and 
administration. Brooktree has established a 
worldwide network of distributors and factory 
representatives, with offices in the United States, 
Europe, and the Far East. 

The company's products are manufactured under 
agreements with several domestic and international 
foundry sources. Second-source agreements are in 
effect with a number of suppliers. 

Since its first volume shipments in 1985, Brooktree 
has achieved leadership share in the workstation 
graphics market, and a large share of the emerging 
markets for PC graphics and electronic imaging. 

Products 

Our first product, introduced in early 1985, was a 75 
MHz 8-bit CMOS video digital-to-analog converter 
(VIDEODAC). By mid-1985, Brooktree had introduced 
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six CMOS video digital-to-analog converter products 
(our VIDEODAC line) to the high-performance 
graphics market. Further system level integration led 
to our family of RAMDACs, which combine triple 
VIDEODACs, color palette RAMs, and pixel input 
multiplexers on a single chip. Recently introduced 
products include a 360 MHz bipolar RAMDAC and 
several next-generation CMOS RAMDACs. 

In 1988, Brooktree entered the image acquisition 
market with it's first CMOS flash video A/D 
converter. Further system level integration led to our 
family of Image Digitizers, which combine one or 
more AID converters and many additional functions 
required to digitize a video signal. Additional 
products are under development to enable image 
acquisition to be a "drop-in" solution. 

Products for the automatic test equipment and 
instrumentation markets include programmable 
timing verniers, high-speed comparators, and 
load/driver/comparator circuits. 

Strategy 

Brooktree will combine the elements of its 
high-performance mixed signal design capabilities 
and proprietary test technology to provide a unique 
family of application-specific products. We will 
continue to develop highly-integrated products for use 
in computer graphics and imaging while introducing 
enabling technologies aimed at solving problems in 
the automatic test equipment and instrumentation 
markets. 



Data Sheet Designations 

Advance Information 

This is the first official information released about a potential product. The datasheet contains basic information 
about the product and contains the target parametric and functional specifications. It usually precedes sample devices 
by approximately six months. This datasheet has the phrase "Advance Information" in the upper left comer on the 
front page. 

Preliminary Information 

This datasheet is released with sample devices. It contains a more extensive discussion of device operation and 
provides more complete parametric information. The functional operation is fully defmed and the parametric 
information is the result of early testing of the initial devices. Not all of the parametric specifications may be fully 
tested or characterized. This datasheet has the phrase "Preliminary Information" in the upper left comer on the front 
page. 

Final datasheet 

This datasheet evolves from the Preliminary Information datasheet. It is a result of test information collected from 
fully characterized devices. This datasheet is distinguished by the absence of any designation, except the part 
number, at the top of the front page. 

Device Designations 

Engineering Sample 

Devices which have exhibited most of the functionality for which it was designed. Engineering samples are used to 
enable selected customers to evaluate the device as early as possible. While some of the AC and DC parameters may 
be tested, the accuracy or completeness of the testing is not guaranteed. In addition, the product has not been put 
through Brooktree's quality and reliability testing. They have standard markings with an additional "ES" marked on 
top of the package. These devices have a Preliminary datasheet under document control. 

Pre-Qual 

These devices have production silicon, testing, and bum-in. Most characterization is done, but the device must still 
pass a QA life-test qual. These devices have standard markings with an additional "PQ" marked on top of the 
package. These devices have a Preliminary datasheet under document control. 

Full Production 

These devices have production silicon, testing, bum-in, and have successfully passed a QA life-test qual. These 
devices have standard markings with no additional designators. These devices have a Final datasheet under document 
control. 
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Sample / 
Description Methods and Conditions* Max. Reject Notes 

High Temperature 2000 hours, T A = 1250 C *** 280 electrical at 16, 48, 168, 
Operating Life «400 FIT) 500, 1000, 1500, 2000 

Electrical TA=Tmax **** hours 

High Temperature 2000 hours, T A = 2000 C .55/0 electrical at 500, 
Storage 1000, 1500, 2000 

Electrical TA=Tmax hours 

Temperature Cycle Method 1010, condition C, 116/0 
-650 C / +1500 C, 500 cycles 

Electrical TA=Tmax 

Thermal Shock Method lOll, condition B, 116/0 
_550 C / +1250 C, 200 cycles electrical every 500 

Electrical TA=Tmax cycles 

Pre-conditioning -400 C / +1500 C, 20 cycles 153/0 
Temperature Cycle 

Temperature Cycle 00 C / + 1250 C 3000 cycles 
Electrical TA=Tmax 

Pre-conditioning -65 0 C / +1500 C, 10 cycles 195/1 plastic package only 
Temperature Cycle 

Pre-conditioning 850 C /85% RH, 24 hours, 
Temperature/Humidity unbiased 

Steady-State 850 C / 85% RH, 1500 hours, 
Temperature/Humidity biased 

Electrical TA=Tmax electrical at 500, 1000, 
1500 hours 

Pressure Cooker 1250 C, 2.3 atm, 288 hours 77/1 plastic package only 

Electrical TA=Tmax 

Destructive Physical SEM - surface and cross 3 sets 1 set from each of 3 
Analysis section wafer lots 

*Test methods reference MlL-STD-883C. 
**Samples to be selected from 3 wafer lots (each lot shall be processed with a minimum of 1 week 
separating it and the other two wafer lots. 
***Power supplies shall be set to 0.5 V less than the absolute maximum specified supply voltage; 
T A shall be reduced, if necessary, to guarantee TJ to be less than 1750 C for ceramic packages, or less 
than 1500 C for plastic packages. 
****FIT shall be calculated using the Ahhrenius acceleration model and the following assumptions: 

Ea = 0.5 e V if no failures; if failures, Ea to be determined based upon failure mechanism. 
Ts = 550 C (derating temperature) 
confidence level = 60% 

Table 1. Wafer Foundry Tests**. 
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Sample / 
Description Methods and Conditions* Max. Reject Notes 

External Lead Plating Method 2003 4/0 
Thickness 

Solderability 4 units / 
all leads 

Resistance to Solvents Method 2015 4/0 

Internal Visual Method 2010 4/0 
Bond Strength Method 2011 
Die Shear Method 2019 

External Lead Method 2004, condition B 34/2 
Integrity 

Fine Leak Method 1014, condition A or B for CERDIP only 
Gross Leak Method 1014 , condition C for CERDIP only 

Temperature Cycle Method 1010, condition C, 116/0 
_650 C / + 1500 C, 500 cycles 

Electrical TA=Tmax 

Thermal Shock Method lOll, condition B, 116/0 
_550 C / +1250 C, 200 cycles 

Electrical TA=Tmax 

Preconditioning -400 C / +1500 C, 20 cycles 153/0 
Temperature Cycle 

Temperature Cycle 00 C / +125 0 C, 3000 cycles 
Electrical TA=Tmax electrical every 500 

cycles 

Steady-State Temp. 850 C / 85% RH, 50/0 empty (dummy) packages 
and Humidity 1500 hours, biased may be used 

Visual 

Mechanical Shock Method 2002, condition B 34/2 
Vibration Method 2007, condition A 
Constant Acceleration Method 2001, condition E, 

YI axis only 
Fine Leak Method 1014, condition A or B 
Gross Leak Method 1014, condition C 
Electrical TA=Tmax 

Table 2. Monolithic Hermetic Package Assembly Tests**. 
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Sample / 
Description Methods and Conditions* Max. Reject Notes 

Salt Atmosphere Method 1009 34/2 
Fine Leak Method 1014, condition A or B 
Gross Leak Method 1014, condition C 

Resistance to 15 sec dip to with 1/8" of body 22/0 
Soldering Heat in solder at 260° C 

Fine Leak Method 1014, condition A or B 
Gross Leak Method 1014, condition C 
Electrical 

Destructive Physical SEM - surface and 3 sets 1 set from each of 3 
Analysis cross-section assembly lots 

*Test methods reference MIL-STD-883C. 
**Samples to be selected from 3 assembly lots (each lot shall be processed with a minimum of 1 week 
separating it and the other two assembly lots. 

Table 2. Monolithic Hermetic Package Assembly Tests**, 
(Continued) 
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Sample I 
Description Methods and Conditions* Max. Reject Notes 

External Lead Plating Method 2003 4/0 
Thickness 

Solderability 4 units / 
2 leads 

Resistance to Solvents Method 2015 4/0 

X-Ray 4/0 

Mechanical Shock Method 2002, condition B 25/l 
Electrical TA=Tmax 

Temperature Cycle Method 1010, condition C, 116/0 
_650 C / +1500 C, 500 cycles 

Electrical TA=Tmax 

Thermal Shock Method 1011, condition B, 116/0 
_55 0 C / +1250 C, 200 cycles 

Electrical TA=Tmax 

Preconditioning --400 C / +1500 C, 20 cycles 153/0 
Temperature Cycle 

Temperature Cycle 0° C / +1250 C, 3000 cycles 
Electrical TA=Tmax electrical every 500 

cycles 

Preconditioning -650 C / +1500 C 10 cycles 195/1 
Temperature cycle 

Preconditioning 85 0 C / 85% RH, 24 hours, 
Temperature!Humidity unbiased 

Steady-State 850 C / 85% RH, 1500 hours, 
Temperature!Humidity biased 

Electrical TA=Tmax electrical at 500, 1000, 
and 1500 hours 

Pressure Cooker 125 0 C, 2.3 atm, 288 hours 77/1 

Electrical TA=Tmax 

Table 3. Monolithic Plastic Package Assembly Tests". 
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Sample I 
Description Methods and Conditions* Max. Reject Notes 

Salt Atmosphere Method 1009 34/2 

High Temperature TA = 125° C (TJ < 150° C), 150 electrical at 500, 1000, 
Operating Life 1500 hours «400 FIT) 1500 hours 

Electrical TA=Tmax *** 

Preconditioning 125° C, 2.3 atm, 72 hours 45/0 PLCC packages only 
Pressure Cooker 

Infra-Red Reflow (lR) 3 cycles 
Pressure Cooker 125° C, 2.3 atm, 200 hours 
Electrical TA=Tmax 

Preconditioning 125° C, 2.3 atm, 72 hours 45/0 PLCC packages only 
Pressure Cooker 

Infra-Red Reflow (lR) 3 cycles 
Temperature Cycle Method 1010, condition C 

_65° C I +150° C, 500 cycles 
Electrical TA=Tmax 

Preconditioning Method 1010, condition C, 45/0 PLCC packages only 
Temperature Cycle _65° C I +150° C, 20 cycles 

Preconditioning 85° C I 85% RH, 72 hours, 
Temperature!Humidity unbiased 

Vapor Phase Solder 
Pressure Cooker 125° C, 2.3 atm, 200 hours 
Electrical I Visual TA=Tmax 

Resistance to 15 sec dip to within 1/8" of body 22/0 
Soldering Heat in solder at 260°C 

Electrical TA=25°C 

Destructive Physical SEM - surface and cross-section 3 sets 1 set from each of 3 
Analysis assembly lots 

*Test methods reference MIL-STD-883C. 
**Samples to be selected from 3 wafer lots (each lot shall be processed with a minimum of 1 week 
separating it and the other two wafer lots. 
***FIT shall be calculated using the Ahhrenius acceleration model and the following assumptions: 

Ea = 0.5 e V if no failures; if failures, Ea to be determined based upon failure mechanism. 
Ts = 55° C (derating temperature) 
confidence level = 60% 

Table 3. Monolithic Plastic Package Assembly Tests*"'. 
(Continued) 
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Terms and Definitions 

Activation Energy 

The excess energy over the ground state which must 
be acquired by an atomic or molecular system in order 
for a specific process to occur. 

Arrhenius Model (Acceleration Factor) 

The Arrhenius Model defines a relationship between 
the failure rate and time that is commonly used in 
correlating accelerated life environmental testing to 
useful lifetime. The equation is used to calculate 
failure rates based on lower junction temperatures and 
normal operating environmental conditions. 

The acceleration factor is the reaction rate of a process 
at one temperature compared with the reaction rate of 
the same process at another temperature. The 
acceleration factor equation determines the 
multiplication factor of time that the change in 
temperature caused on the reaction process. 

AF = e [ EafK (lff1 - 1ff2) 1 

Where: 
AF = Acceleration Factor 
e = natural logarithm base of 2.71828 
E = the activation energy for semiconductor 

material 
K = Boltzmann's Constant 

(8.626 x 10-5 eV / Kelvin) 
T1 = Lower temperature in Degrees Kelvin 

T2 = Higher temperature in Degrees Kelvin 

Example: The AF for a temperature change from 85° 
C to 125° C is 25.9 with an assumed activation energy 
(Ea) of 1.0 eV. This factor is the time multiplication 

factor: 1 hour at 125° C is equivalent to 25.9 hours 
(over 1 day) at 85° C. 

Bias 

The electrical connection to the device pins that 
allows specified signals, loading, and power supply 
voltage to be applied. Often referred to as "electrical 
l' " 
U.lal,). 
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Biased Humidity 

An environmental test where the subject device is 
exposed to high humidity and temperature conditions 
(85% relative humidity and 85° C) while having the 
device under an electrical bias. This procedure is 
designed to measure the device's susceptibility to 
electrolysis or electrolytic corrosion. The 
acceleration factor for a humidity change from 50% to 
85% has been standardized as approximately 10. In 
analyzing bias humidity and temperature results, the 
acceleration factors of humidity and temperature are 
estimated separately. 

Burn-In 

A thermal and electrical stress test designed to 
eliminate early failures. The early device failures 
(infant mortality) are detected and removed, thus 
enhancing reliability. 

Environmental Tests 

Several tests that determine the long-term stability 
and reliability of products. The product is exposed to 
various conditions and extremes of temperature, 
humidity, pressure or mechanical stress that 
stimulates potential faults to appear, and accelerate 
detection of device failures. 

Failure in Time (FIT) 

A standard reliability unit that measures the device 
failure rate as a function of device hours. One FIT is 
equal to one device failure per billion device hours of 
operation (1 FIT = 0.0001 % failures /1000 hours). 

Infant Mortality 

Initial failures of devices that occur in early life 
operation. This is the region of the device failure rate 
curve where the device failure rate decreases with time. 
Product reliability is enhanced when environmental 
screening eliminates these early failures region. 
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Terms and Definitions (continued) 

Pressure Cooker 

A test that subjects the device to an atmosphere of 
high temperature moisture under a pressure of 
approximately two atmospheres. This test exposes 
susceptibility to galvanic corrosion due to chemical 
instability of the encapsulating materials. 

Qualification 

The test procedures as defined by the Quality 
Assurance Department that a product must survive 
before being considered a reliable manufacturing 
product. 

Quality· 

The extent to which a product successfully serves the 
purpose of the user, during usage, is called "fitness for 
use." This concept of fitness for use is popularly 
called quality. Several parameters can be used to 
characterize product quality. Quality of design is a 
technical measure of the level or degree of excellence 
of the product to meet it's intended needs of the user. 
Three activities that compose the quality of design 
are; Quality of market research, Quality of concept, 
and Quality of specification. Quality of conformance 
is the extent to which the product conforms to the 
design, and can be measured by testing to the product 
specification. Conformance also is termed Quality of 
manufacturing or Quality of production. The quality 
of products over time is characterized by the 
time-oriented factors such as; availability, reliability, 
and maintainability. 

Quality Assurance (QA) 

The activity of providing, to all concerned, the 
evidence needed to establish confidence and assurance 
that all the activities which affect product quality are 
being performed adequately. 

Reliability 

Quality of products over time can be stated by the 
products ability to perform without failure. The 
classic definition is "the probability of a product 
performing without failure a specified function under 
given conditions for a specified period of time." 
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Reliability Growth 

The continuing efforts to reduce failure rates result in 
continued improvements (or growth) in reliability. 
This takes place in the design and manufacturing 
phases, and when additional product improvements 
are needed as determined from field performance data. 

Sampling 

Inspection method to determine lot quality by careful 
examination of a small number of devices from the 
lot. A sampling plan is used to set the sample size, 
based on the desired quality level. 

Screening 

The process of subjecting all products to 
non-destructive stresses to accelerate and identify 
early failures. 

Stress 

An extreme environmental, electrical or physical 
condition applied to a device to evaluate the device 
performance or to accelerate reaction rates. 

Temperature Cycling 

A test that determines the thermal expansion 
compatibility of materials used in device packaging. 
The test exposes the device to temperature extremes, 
typically a low temperature of _65 0 C. to a high 
temperature of +1500 C. The device is under no 
electrical bias. 

Thermal Shock 

This is a temperature cycling test in which the 
temperature transitions are very rapid, less than 10 
seconds. The device is immersed in suitable liquid 
baths, each having extreme high and low temperatures 
to expose failures such as device cracking, and 
package leaking. 

*QUALITY CONTROL HANDBOOK, Third Edition 
McGraw Hill 1974, JURAN, Joseph M., Frank M. 
Gryna Jr., and R.S. Bingham Jr. 
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Preliminary Information 

This document contains information on a new product. The parametric infonnation, 
although not fully characterized, is the result of testing initial devices. 

Distinguishing Features 

• No Video Amplifier Required 
• ±1!4 LSB Typical DL Error 
• ±1/2 LSB Typical n. Error 
• External Zero and Clamp Control 
• Overflow Output 
• On-Chip Reference 

Output Enable Control 
• TTL Compatible 
• +5 V CMOS Monolithic Construction 
• 24-pin 0.3" DIP or 28-pin PLCC Package 

Typical Power Dissipation: 500 m W 

Functional Block Diagram 

Applications 

• Image Processing 
• Image Capture 
• Desktop Publishing 
• Graphic Art Systems 

Related Products 

• Bt251, Bt253 
• Bt261 
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Bt208 
18 MSPS 

Monolithic CMOS 
8-bit Flash 

Video AID Converter 

Product Description 

The Bt208 is an 8-bit flash AID converter 
designed specifically for video digitizing 
applications. A flash converter topology is 
utilized which has 256 high-speed comparators in 
parallel to digitize the analog input signal. 

Flexible input ranges enable NTSC and CCIR 
video signals to be digitized without requiring a 
video amplifier. 

The TTL-compatible output data and OVERFLOW 
are registered synchronously with the clock 
signal. OE* three-states the DO-D7 outputs 
asynchronously to CLOCK. 

The ZERO input is used to zero the comparators, 
while CLAMP perfonns DC restoration of the 
video signal (by forcing the VIN input to the 
voltage on the LEVEL pin) if AC-coupled to the 
video signal. 





Bt208 

Pin Descriptions 

Pin Name 

00-07 

OE* 

OVERFLDW 

CLOCK 

REF+ 

REF-

R/2 

YIN 

ZERO/CLAMP 

lEVEL 

VREF 

VM 

GND 

Description 

Data outputs (TIL compatible). 00 is the least significant data bit. These outputs are latched 
and output following the rising edge of CLOCK. Coding is binary. For optimum performance. 
00-07 should have minimal loading. If driving a large capacitive load. an external buffer is 
recommended. 

Output enable control input (TIL compatible). Negating OE* three-states 00-07 
asynchronously to CLOCK. The OVERFLOW output is not affected by the state of OE*. 

Overflow output (lTL compatible). OVERFWW is latched and output following the rising edge 
of CLOCK. OE* does not affect the OVERFLOW output signal. OVERFLOW is not available on 
the DIP package. 

Clock input (TIL compatible). It is recommended that this pin be driven by a dedicated TIL 
buffer to minimize sampling jitter. 

Top of ladder voltage reference (voltage input). REF+ sets the VIN voltage level that generates 
$FF on the 00-07 outputs. All REF+ pins must be connected together as close to the device as 
possible. A decoupling capacitor is NOT recommended on REF+. 

Bottom of ladder voltage reference (voltage input). Typically. this input is connected to GND. 
REF- sets the VIN voltage level that generates $00 on the DO-07 outputs. All REF- pins must 
be connected together as close to the device as possible. 

Mid-tap of reference ladder (voltage output). R/2 is not available on the DIP package. If not 
used. this pin should remain floating. If used. it should be buffered by a voltage follower. A 
decoupling capacitor is NOT recommended on R/2. 

Analog signal inputs (voltage input). All VIN pins must be connected together as close to the 
device as possible. 

Zeroing control input (TIL compatible). While ZERO is a logical one. the comparators are 
zeroed. ZERO is latched on the rising edge of CLOCK. Note that on the 24-pin DIP package. 
ZERO and CLAMP share the same pin; hence. zeroing and clamping occur simultaneously. 
Clamp control input (TIL compatible). While CLAMP is a logical one. the VIN inputs are 
forced to the voltage level on the LEVEL pin to perform DC restoration of the video signal. 
CLAMP is asynchronous to clock. Note that on the 24-pin DIP package. ZERO and CLAMP 
share the same pin; hence. ZERO and CLAMP are asserted simultaneously. 

Level control input (voltage input). This input is used to specify what voltage level is to be 
used for clamping while CLAMP is, a logical one. It is typically connected to GNO in 
applications where the video signal is AC-coupled to VIN. In applications where the video 
signal is DC-coupled to YIN. the LEVEL pin should float or be connected to VIN. 

Voltage reference output pin. This pin provides a 1.2 V (typical) output. A decoupling 
capacitor is NOT recommended on VREF. 

+5 V power. All VAA pins must be connected together as close to the device as possible. A 0.1 
IlF ceramic capacitor should be connected between each group of V AA pins and GND. as close to 
the device as possible. 

Ground. All GNO pins must be connected together as close to the device as possible. 

IMAGING PRODUCTS 3 • 5 









Application Information 

Using the Internal Reference 

The Bt20S has a 1.2 Von-chip reference available 
(VREF). VREF may be divided down and used to drive 
the REF+ input as shown in Figure 2. The 200 0 
potentiometer serves three purposes: to allow 
adjustment for different video signal levels, to allow 
for video level tolerances, and to adjust for tolerance 
of the internal reference. 

Note that VREF should supply at least 5 rnA of current 
to maintain voltage stability over temperature. Thus, 
VREF should drive a resistive load between 90 and 
2400. 

Using An External Reference 

Figure 3 illustrates using a 1.2 V LM385 to generate a 
o V -1.2 V reference for applications requiring a better 
reference tempco than the internal reference can 
supply. Supply decoupling of the op-arnp is not 
shown. Any standard op-arnp may be used that is 
capable of operating from a single +5 V supply. 

As REF+ should be driven by a high AC impedance 
source, a 100 0 resistor should be placed between 
REF+ and the output of the op-arnp, as shown in 
Figure 3. REF- may be driven in a similar manner if a 
value other than GND is desired. 

Bt208 

AC-Coupled )'s. DC-Coupled Input 

The Bt20S may be either AC- or DC-coupled to the 
video signal, as shown in Figure 2. The 75 0 resistor 
to ground provides the typical 75 0 AC and DC 
termination required by video signals. The 50 0 
resistor provides isolation from any clock kickback 
noise on YIN and prevents it from being coupled onto 
the video signal. If DC-coupled to the video signal, 
the 0.1 I1F capacitor is not used and CLAMP should be 
grounded. 

Zeroing 

Unlike many CMOS AID converters requiring the 
comparators to be zeroed every clock cycle, the 
comparators in the Bt208 are designed to be only 
periodically zeroed. It is convenient to assert ZERO 
during each horizontal retrace interv al. 

Note that, before using the Bt208 after a power-up 
condition, ZERO must be a logical one for at least 
1000 clock cycles (cumulative) to initialize the 
comparators to the rated linearity. In normal video 
applications this will be transparent due to the 
number of horizontal scan lines that will have 
occurred before using the Bt208. 

As long as the recommended zeroing interval is 
maintained, the Bt208 will meet linearity 
specifications. The longer the time between zeroing 
intervals, the more the linearity error increases. 

FLOATING REP+ 

LEVEL 

Figure 3. Using an External Reference. 
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Application Information (continued) 

Input Ranges 

Table 2 shows some common video signal 
amplitudes. For signals possibly exceeding 1.2 v, 
the signal should be attenuated (using a resistor 
divider network) so as not to exceed the 1.2 V input 
range. 

When digitizing with a full-scale range less than 0.7 
V, the BaOS's integral linearity errors are constant in 
terms of voltage regardless of the value of the 
reference voltage. Lower reference voltages will 
therefore produce larger integral linearity errors in 
terms of LSBs. 

For example, with a reference difference of 0.6 V, 0.6 
V video signals may be digitized; however, the 
integral linearity (IL) error will increase to about ± 
loS LSB; the SNR will be about 40 dB. With a 
reference difference of 0.5 V, 0.5 V video signals may 
be digitized with an IL error of about ±2 LSB; the SNR 
will be about 39 dB. 

SNR and Error Rate )IS. Clock Timing 

Figure 4 illustrates the error rate vs. clock low time, 
while Figure 5 illustrates the SNR vs. clock high 
time. 

An error is defined as being a sample that is more than 
S LSBs (out of 255) from the expected value, where 
the previous and following samples are less than (or 
equal to) S LSBs from the expected value. 

Output Noise 

Although the BaOS does exhibit some output noise 
for a DC input, the output noise remains relatively 
constant for any input bandwidth. Competitive NO 

Video Standard 

RS-170 w/o sync 

converters have no noise for a DC input; however, the 
output noise increases greatly as the input bandwidth 
and clock rate increaSe. 

The output noise of the BaOS may be reduced by 
adjusting the duty cycle of the clock-this is 
especially true above 10 MHz clock operation. Note 
that uncorrelated noise less than 1% peak-to-peak will 
be perceived with the same quality as that of a 
consumer 1/2 inch VCR. 

PC Board Sockets 

If a socket is required, a low-profile socket is 
recommended, such as AMP part no. 641746-2 for the 
PLCC package. 

ESD and Latchup Considerations 

Correct ESD-sensitive handling procedures are 
required to prevent device damage, which can produce 
symptoms of catastrophic failure or erratic device 
behavior with somewhat "leaky" inputs. 

All logic inputs should be held low until power to the 
device has settled to the specified tolerance. Avoid 
ADC power decoupling networks with large time 
constants, which could delay V AA power to the 
device. Ferrite beads must only be used for analog 
power V AA decoupling. Inductors cause a time 
constant delay that induces latchup. 

Latchup can be prevented by assuring that all V AA 
pins are at the same potential and that the V AA supply 
voltage is applied before the signal pin voltages. The 
correct power-up sequence assures that any signal pin 
voltage will never exceed the power supply voltage 
by more than +0.5 V. 

Nominal Worst Case 
Amplitude Amplitudes 

1.0 V 0.9-1.1 V 
BLACK -WHITE 

RS-170 w/sync 1.4 V 1.2-1.6 V 
SYNC-WHITE 

RS-170A w/sync 1.2 V 1.0-1.4 V 
SYNC-WHITE 

RS-343A w/o sync 0.7 V 0.6-0.S5 V 
BLACK -WHITE 

Table 2. Video Signal Tolerances. 
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Recommended Operating Conditions 

Parameter Symbol Min Typ Max Units 

Power Supply VAA 4.5 5.00 5.5 Volts 
Voltage References 

Top REF+ 0.7 1 2.0 Volts 
Bottom REF- 0 0 1.3 Volts 
Difference (Top-Bottom) 0.7 1 1.2 Volts 

Input Amplitude Range 0.7 1 1.2 Volts 
Analog Input Range REF- Volts 

toREF+ 

LEVEL Input Voltage GND-O.5 REF- REF+ Volts 
Time between Zeroing Intervals 60 150 IJ.S 
Ambient Operating Temperature TA 0 +70 °C 

Absolute Maximum Ratings 

Parameter Symbol Min Typ Max Units 

V AA (measured to GND) 7.0 Volts 

Voltage on any Signal Pin* GND-O.5 VAA+0.5 Volts 

Analog Input Voltage GND-O.5 VAA+0.5 Volts 

R!2 Output Current 25 IlA 

Ambient Operating Temperature TA -55 
Storage Temperature TS -65 +125 °C 
Junction Temperature TJ +150 °C 

+150 °C 
Soldering Temperature TSOL 

(5 seconds. 1/4" from pin) 260 °C 

Vapor Phase Soldering TVSOL 
(1 minute) 220 °C 

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to 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 is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability . 

... This device employs high-impedance CMOS devices on all signal pins. It should be handled as an ESD 
sensitive device. Voltage on any signal pin that exceeds the power supply voltage by more than +0.5 V can 
induce destructive latchup. 
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DC Characteristics 

Parameter Symbol Min Typ Max Units 

Resolution 8 8 8 Bits 
Accuracy 

Integral Linearity Error (note 1) IL ±0.5 ±l LSB 
Differential Linearity Error II.. ±0.25 ±l LSB 
Output Noise (note 2) ±1 LSB 

Offset Error 
Top tbd mV 
Bottom tbd mV 
Tempco tbd mV/oC 

Coding 
No Missing Codes guaranteed Binary 

VIN Analog Inputs (note 3) 
CLAMP = 0 .. 

Input Impedance RlN 10 M=ohms 
Input Current ill 1 J.IA 
Input Capacitance CAIN 15 pF 

CLAMP = 1 
Input Impedance RlN 50 Ohms 

REP+ Reference Input 
Input Current IREP+ 1 rnA 
Input Impedance RREP+ 1 kn 

Digital Inputs 
Input High Voltage VIH 2.0 Volts 
Input Low Voltage VIL 0.8 Volts 
Input High Current (Vin = 2.4 V) IIH 1 J.IA 
Input Low Current (Vin = 0.4 V) IlL -1 J.IA 
Inpu t C apaci tance CIN 10 pF 

See test conditions on next page. 
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DC Characteristics (continued) 

Parameter Symbol Min Typ Max Units 

Clock Kickback (note 4) 160 pV - sec 

Digital Outputs 
Output High Voltage Va:! 2.4 Volts 

(IOH = -50 itA) 
Output Low Voltage VOL 0.4 Volts 

(IOL = 1.6 rnA) 
Three-State Current Ial 10 ItA 
Output Capacitance cour 10 pF 

Internal Voltage Reference VREF tbd 1.2 tbd Volts 
Regulation (at 6 rnA) 5 mV 
Output Current IREF 15 rnA 

Power Supply Rejection Ratio PSRR 0.004 %/% 
(not including reference) !J.VAA 

Test conditions (unless otherwise specified): "Recommended Operating Conditions" with REF+ = 1 V and 
REF- = GND. REF- s Vin s REF+, LEVEL = float. Typical values are based on nominal temperature, i.e., room, 
and nominal voltage, i.e., 5 V. 

Note 1: Using best-fit linearity (offset independent). Averaged value evaluated using a closed-loop system. 
Note 2: Clock duty cycle adjusted for minimum output noise for a DC input. For a DC input, output noise 

may increase if clock duty cycle is not adjusted. 
Note 3: LEVEL=GND. 
Note 4: Measurement of noise coupled onto VIN due to clocking (Rs = 75 0). Typically occurs over a 5-ns 

interval. 
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Ordering Information 

Ambient 
Model Number Package Temperature 

Range 

Bt208KP 24-pin 0.3" 0° ro +70° C 
Plastic DIP 

Bt208KPJ 28-pin Plastic 0° ro +700 C 
J-Lead 

Bt208KPEVM Bt208 Evaluation Board 
(includes Bt208KP) 

Timing Waveforms 

CLOCK 

VIN 

DO·D7. 
OVERFLOW 

InputlOutput Timing. 
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Revision History 

Revision Change from Previous Revision 

H Cormection diagrams simplified. R/2 tap on PLCC package brought out. 

Actual numbers for AC/OC parameters replace some "tbds." 

J Revised Application Information. 

.. 
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Circuit Description (continued) 

Lookup Table RAM 

A 256 x 8 lookup table RAM is provided on-chip to 
implement simple imaging operations such as gamma 
manipulation, simple contrast enhancement, 
inverting of data, or a nonlinear transfer function of 
the ND converter. Data from the AID is used to 
address the RAM; the addressed data is output onto 
PO-P7. 

The RAM may be effectively bypassed by loading 
each location with its corresponding address. As the 
lookup table RAM is not dual-ported, MPU accesses 
have priority over digitized data passing through the 
RAM. During MPU accesses to the RAM, PO-P7 are 
undefined. 

Sync Detect Circuitry 

The Bt251 performs composite sync detection from 
the analog input specified by the command register. 
Thus, sync information may be recovered from one 
analog input while another input is being digitized. 
The composite sync signal (CSYNC*) contains any 
serration and equalization pulses the video signal may 
contain. Note that CSYNC* is output asynchronously 
to the clock and there are no pipeline delays (the 
output delay from VIN to CSYNC* is approximately 
25 ns). 

Bt251 

The MPU specifies from which analog input to detect 
sync (negative sync polarity). The selected video 
signal is output on CEXTl. A 0.1 JlF capacitor between 
CEXTl and CEXT2 AC-couples the video signal to the 
sync detection circuit. The MPU selects one of four 
levels of sync threshold by selecting how many 
miIIivolts above the sync tip to use for sync detection. 
If the sync tip on CEXT2 is below the selected 
threshold, CSYNC* wiII be a logical zero. A low-pass 
filter removes subcarrier burst ringing and extraneous 
vertical interv al signals from false sync detection. 

If it is desired to low-pass filter the sync signal prior to 
sync detection, the low-pass filter should be inserted 
between CEXTI and the 0.1 JlF capacitor (see Figure 
1). 

If the sync detection circuit is not used, CEXT2 should 
be connected to GND or V AA (CEXTI may float), or an 
unused (grounded) video input selected for the sync 
detector. 

External Sync Detection 

CEXTI may be connected to an external sync detector 
circuit. In this case, CEXT2 should be connected 
directly to GND or VAA and the CSYNC" output left 
floating. 

The sync analog multiplexer may still be used to select 
from which video source to detect sync information. As 
the multiplexer switches analog video signals, the 
selected video source wiII be output onto CEXTl. 
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Internal Registers 

Command Register 

The command register may be written to or read by the MPU at any time and is not initialized. DO is the least 
significant bit. 

D7,D6 

D5,04 

D3,02 

Ol,DO 

Digitize select 

(00) VIDO 
(01) VID1 
(10) V1D2 
(11) VID3 

Sync detect select 

(00) VIDO 
(01) VIOl 
(10) V1D2 
(11) VID3 

Sync detect level select 

(00) 50 mV 
(01) 75 mV 
(10) 100 mV 
(11) 125 mV 

reserved (logical zero) 

lOUT Data Registers 

These bits specify which analog input is to be digitized. 
The selected signal is output onto VOUT. 

These bits specify from which analog input sync 
information is to be detected. The selected signal is 
output onto CEXTl. 

These bits specify how much above the sync tip to slice 
CEXT2 for sync detection. 

The MPU must write a logical zero to these bits to 
ensure proper operation. 

These two 8-bit registers specify the output current on the IOUTO and IOUT1 outputs, from 0 rnA ($00) to full scale 
($FC). The six MSBs of data are used to drive the DACs. DO and D1 (the two LSBs) must be programmed to be a 
logical zero. 

These registers may be written to or read by the MPU at any time and are not initialized. DO is the least significant 
bit. 
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Pin Descriptions 

Pin Name Description 

General Reference Functions 

RSEf 

IOUTO, IOUTI 

CEXTl, CEXT2 

AID Functions 

REF+ 

REF-

R/2 

ZERO 

CLAMP 

lEVEL 

YIN 

VlDO-VID3, 
your 

Full-scale adjust control. An external 511 0 resistor must be connected between this pin and 
GND. It is used to provide reference information to the internal D/A converters. See Figure 1. 

Current outputs. The amount of output current is specified by the lOUT data registers. External 
511 0 resistors are typically connected between each pin and GND. See Figure 1. The 
relationship between full-scale lOUT and RSET is: 

lOUT (rnA) = 1,200 / RSET (0) 

External capacitor pins. A 0.1 IlF capacitor must be connected between CEXTI and CEXTI to 
AC-couple the video signal to the sync detect circuitry. A 1M 0 resistor must also be connected 
between CEXTI and GND. See Figure 1. 

Top of resistor ladder (voltage input). REF+ sets the VIN voltage level that generates $FF from 
the AID converter. A decoupling capacitor is NOT recommended on REF+. 

Bottom of resistor ladder (voltage input). REF- sets the VIN voltage level that generates $00 
from the NO converter. 

Reference ladder midpoint tap. If not used, this pin should remain floating. A decoupling 
capacitor is NOT recommended on R/2. External loading should be < 1 IlA to obtain the best 
linearity. 

Zeroing control input (TTL compatible). While ZERO is a logical one, the comparators of the 
NO are zeroed. ZERO is latched on the rising edge of CLOCK. During zeroing cycles, PO-P7 
are not updated; they retain the data loaded before the zeroing cycle. 

Clamp control input (TTL compatible). While CLAMP is a logical one, the YIN input is forced 
to the voltage level on the LEVEL pin to perform DC restoration of the video signal. CLAMP is 
asynchronous to clock. In applications where VIN is DC-coupled to the video signal, LEVEL 
should float or be connected to VIN, or CLAMP should always be a logical zero. 

Level control input (voltage input). This input is used to specify what voltage level is to be for 
DC restoration while CLAMP is a logical one. In applications where VIN is DC-coupled to the 
video signal, LEVEL should float or be connected to YIN, or CLAMP should be a logical zero. 

NO converter input. The analog signal to be digitized should be connected to this analog input 
pin. It may be either DC- or AC-coupled to the video signal being digitized. 

Analog inputs and analog output. VlDO-VID3 are connected to the video signals to be digitized. 
The signal selected to be digitized is output onto VOUT. Unused inputs should be connected to 

G!'lD. 

Timing Functions 

CLOCK Clock input (TTL compatible). CLOCK should be driven by a dedicated TTL buffer to minimize 
sampling ji tter. 

CSYNC* Recovered composite sync output (TTL compatible). Sync information is detected on the 
VlDO-VlD3 input specified by the command register, converted to TTL levels, and output onto 
this pin. It is output asynchronously to the clock and there are no pipeline delays. 
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Bt251 

DC Characteristics 

Parameter Symbol Min Typ Max Units 

AID. Resolution 8 8 8 Bits 
AID Accuracy 

Integral Linearity Error (note 1) lL ±1 LSB 
Differential Linearity Error ll... ±l LSB 

AID Offset Error 
Top tbd mV 
Bottom tbd mV 
Tempco tbd mV/oC 

AID Coding Binary 
No Missing Codes guaranteed 

VIN Analog Input (note 2) 
CLAMP = 0 

Input Impedance RlN 10 Mn 
Input Current m 1 IJA. 
Input Capacitance CAIN 15 pF 

CLAMP = 1 
Input Impedance RlN 50 n 

VlDO-VlD3 Analog Inputs (note 3) 
Input Impedance to VOUT 

Input Selected 100 n 
Input Deselected 10 Mn 

Input Capacitance tbd pF 

REF+ Reference Input 
Input Current 1 rnA 
Input Impedance 1 kn 

Clock Kickback (note 4) tbd pV -sec 

Digital Inputs 
Input High Voltage VlH 2.0 Volts 
Input Low Voltage VIL 0.8 Volts 
Input High Current (Vin = 2.4 V) IlH 1 IJA. 
Input Low Current (Vin = 0.4 V) IlL -1 IJA. 
Input Capacitance ClN 10 pF 

PO-P1 Digital Outputs 
Output High Voltage VOO 2.4 Volts 

(lOH = -400 J.l.A) 
Output Low Voltage VOL 0.4 Volts 

(lOL = 1.6 rnA) 
Three-S tate Current IOZ 1 IJA. 
Output Capacitance CDUI' 10 pF 

CSYNC* Digital Output 
Output High Voltage VOO 2.4 Volts 

(lOH = -400 J.l.A) 
Output Low Voltage VOL 0.4 Volts 

(lOL = 1.6 rnA) 
Output Capacitance roUT 10 

See test conditions on next page. 
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DC Characteristics (continued) 

Parameter Symbol Min Typ Max Units 

DO-D7 Digital Outputs 
Output High Voltage vrn 2.4 Volts 

(lOH = -400 ItA) 
Output Low Voltage VOL 0.4 Volts 

(lOL = 3.2 rnA) 
Three-State Current IOZ 1 IlA 
Output Capacitance cour 10 pF 

IOUTO and IOUTl Outputs 
DAC Output ClDTent 0 2.5 rnA 
DAC Output Impedance 100 kO 
DAC Output Capacitance 20 pF 
DAC Output Compliance (±100 j.LA) -0.2 +1.2 Volts 

AID Power Supply Rejection Ratio PSRR tbd %/% 
(not including reference) tJ.VAA 

Test conditions (unless otherwise specified): "Recommended Operating Conditions" with REF+ = 1 V and REF- = 
OND. REF- S Vin S REF+, LEVEL = float. Typical values are based on nominal temperature, i.e., room, and 
nominal voltage, i.e., 5 V. 

Note 1: Best-fit linearity. Averaged value evaluated using a closed-loop system. Linearity is tested with 
RAM transparent (data = address). 

Note 2: LEVEL=OND. 
Note 3: VOUT connected to OND. 
Note 4: Measurement of noise coupled onto VIN due to clocking (Rs = 75 0). Typically occurs over a 5-ns 

interval. 

Vin* (v) PO-P7 OE* 

> 0.996 $FF 0 
0.992 $FE 0 

: : : 
0.500 $81 0 
0.496 $80 0 
0.492 $7F 0 

: : : 
0.1)04 $01 I) 

< 0.002 $00 0 
3-state 1 

*with REF+ = 1.000 V and REF- = 0.000 V. Ideal center values. 1 LSB = 3.9063 mV. RAM 
transparent (data = address). 

AID Coding. 
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AC Characteristics 

Parameter Symbol Min Typ Max Units 

Conversion Rate Fs 18 MHz 

Multiplexer Switching Time Tmux 100 ns 
ON Resistance 100 n 

Clock Cycle Time 1 55.5 ns 
Clock Low Time 2 35· ns 
Clock High Time 3 20" ns 

PO-P7 Output Delay 4 40 ns 
OE'" Asserted to PO-P7 Valid 5 50 ns 
OE'" Negated to PO-P7 3-Stated 6 50 ns 

ZERO Setup Time 7 0 ns 
ZERO Hold Time 8 20 ns 
ZERO, CLAMP High Time (note 1) 1 Clock 

Aperture Delay 9 10 ns 
Aperture Jitter 50 ps 
Full Power Input Bandwidth (note 7) BW 6 MHz 

Transient Response (note 2) 1 Clock 
Overload Recovery (note 3) 1 Clock 
Zero Recovery Time (note 4) 1 Clock 

RMS Signal to Noise Ratio SNR 
Fin = 4.2 MHz, Fs = 10.7 MHz 43 dB 
Fin = 4.2 MHz, Fs = 14.32 MHz 42 dB 
Fin = 2.75 MHz, Fs = 6.75 MHz 44 dB 
Fin = 5.75 MHz, Fs = 13.5 MHz 41 dB 
Fin = 4.2 MHz, Fs = 17.72 MHz 41 dB 

Analog Multiplexer Crosstalk 
All Hostile Crosstalk -50 dB 
Single Channel Crosstalk -50 dB 
Adjacent Input Crosstalk -50 dB 

IOUTO, IOUT1 Settling Time 100 ns 
to±1 LSB 

Differential Gain Error (note 5) 00 2 % 
Differential Phase Error (note 5) DP 1 Degree 

Supply Current (note 6) IAA 150 rnA 
(Excluding REF+ ) 

See test conditions on next page. 
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AC Characteristics (continued) 

Parameter Symbol Min Typ Max Units 

AO, Al Setup Time 10 10 ns 
AO, Al Hold Time 11 10 ns 

RD·, WR· High Time 12 50 ns 
RD· Asserted to Data Bus Driven 13 5 ns 
RD· Asserted to Data Valid 14 40 ns 
RD· Negated to Data Bus 3-Stated 15 20 ns 

WR·LowTime 16 50 ns 
Write Data Setup Time 17 10 ns 
Write Data Hold Time 18 10 ns 

Pipeline Delay 2 2 2 Clocks 

Test conditions (unless otherwise specified): "Recommended Operating Conditions" with REF+ = 1 V and REF­
= GND. REF-:S; Yin :s; REF+, LEVEL = float. TIL input values are 0-3 V, with input rise/fall times :s; 4 ns, 
measured between the 10% and 90% points. Timing reference points at 50% for digital inputs and outputs. 
DO-D7, PO-P7, CSYNC* output 10ad:S; 75 pF. VOUT, lOUTO, lOUTI output 10ad:S; 75 pF. Typical values are 
based on nominal temperature, i.e., room, and nominal voltage, i.e., 5 V. 

Note 1: Number of clock cycles ZERO is a logical one does not affect linearity. For best performance, ZERO 
should be a logical one for an odd number of clock cycles. 

Note 2: For full-scale step input, full accuracy attained in specified time. 
Note 3: Time to recover to full accuracy after a > 1.2 V input signal. 
Note 4: Time to recover to full accuracy following a zero cycle. 
Note 5: 4x NTSC subcarrier, unlocked. 
Note 6: lAA (typ) at VAA = 5.0 V, Fin = 4.2 MHz, Fs = 1432 MHz. 

IAA (max) at VAA = 5.25 V, Fin = 6 MHz, Fs = 18 MHz. 
Note 7: Tested. 

·For 10-6 typical AID error rate (see Figure 5). 
··For typical AID SNR of 41 dB (see Figure 6). 
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Revision History 

Datasheet 
Revision 

E 

F 

G 

H 

Change from Previous Revision 

Speed increased to 18 MSPS, production pinout added, AC and DC characteristics have "tbds" 
replaced with numbers. 

Maximum DAC output current changed to 2.5 rnA; RSET and DAC output resistors changed to 511 
.n. DAC output compliance changed to -0.2 V to +1.2 V. Address register operation corrected. 

Expanded Applications Section. 

Revised Figures 1,4, and 7. Updated Table 2. Added parameters. 
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Circuit Description (continued) 

AID Reference Generation 

As shown in Figure 2, the Bt253 may be configured to 
have either fixed or MPU-adjustable references for the 
AID converter. 

If jumpers J2 and J4 are selected, RREF+ is connected 
to a 0.7 V to 1.2 V reference (VREF) and RREF- is 
connected to GND. This mode of operation may be 
used when the only operation is to digitize video 
signals with an amplitude range of 0.7 V to 1.2 V with 
no adjustment of gain or offset. 

If jumpers 11 and 13 are selected, gain and offset of the 
video signal may be done via the MPU-adjustable 
outputs IOUTO and lOUT 1. This mode of operation 
allows top and bottom reference adjustments so that 
different video signals may be digitized or operations 
such as contrast enhancement or level adjustments 
may be implemented. The TLC272 dual CMOS 
op-amps can be used for single +5 V operation. 

ZERO 

CLAMP 

Ra.ocK 

RRllP+ 

RIN 

RLBVIlL 

RRllP-

Ga.OCK 

GREP+ 

GIN 

GLEVIlL 

GREP-

DanCK 

BREP+ 

BIN 

BLIlVllL 

BREP-

Bt253 

GREF+, GREF-, BREF+, and BREF- may be similarly 
configured. 

IOUTO-IOUT5 are current outputs (0-2.5 rnA) 
generated by six 6-bit D/A converters. A 511 n RSET 
resistor generates a 2.35 rnA full-scale output current. 
The 511 n resistors to GND generate a 0 V to 1.2 V 
level that drives the (R,G,B)REF+ and (R,G,B)REF­
inputs through voltage followers. The top and bottom 
references may thus be adjusted with 19 mV 
resolution. 

It is not recommended that the DAC outputs drive the 
top of the reference ladders directly as the reference 
ladder resistance changes slightly with temperature. 

The DACs are current sources; they do not sink 
current. Thus, if MPU adjustment of (R,G,B)REF- is 
desired, the DAC outputs must drive (R,G,B)REF­
using a voltage follower. 

BLlJB 

AID 

Figure 1. Internal AID Architecture. 
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Internal Registers 

Command Register 

The command register may be written to or read by the MPU at any time, and is not initialized. DO is the least 
significant bit. 

D7 

D6-D4 

D3,D2 

D1 

DO 

3 - 48 

Digitize select 

(0) xVIDO 
(1) xVIDI 

Sync detect select 

(000) RVIDO 
(001) RVIDI 
(010) OVIDO 
(011) OVIDI 
(100) BVIDO 
(101) BVIDI 
(110) SYNCO* 
(111) SYNCI* 

Color output select 

(00) 24-bit true color 
(01) 15-bit true color 
(10) 8-bit true color 
(11) 8-bit pseudo color 

reserved (logical zero) 

Sync detect level select 

(0) 125 mV 
(1) 50mV 

SECTION 3 

This bit specifies which analog input is to be digitized. 
The selected signals are output onto ROUT, GOUT, and 
BOUT. 

Composite sync information detected on the selected 
input is output onto CSYNC*. 

Color output mode select. See Table 2. In mode (11), 
the red and blue NO converters are ignored. 

A logical zero must be written to this bit when writing 
to the command register. 

This bit specifies how much above the sync tip to slice 
CEXTI for sync detection. 
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Pin Descriptions 

Pin Name Description 

General Reference Functions 

RSEf 

IOUTO-IOUT5 

CEXT1, CEXT2 

AID Functions 

RREF+, GREF+, 
BREF+ 

RREF-, GREF-, 
BREF-

ZERO 

CLAMP 

RLEVEL, 
GLEVEI.. 
BLEVEL 

Full-scale adjust control. An external 511 n resistor must be connected between this pin and 
GND. It is used to provide reference information to the internal D/A converters. See Figure 2. 

Current outputs. The amount of output current is specified by the lOUT data registers. External 
511 n resistors are typically connected between these pins and GND. See Figure 2. The 
relationship between full scale lOUT and RSET is: 

lOUT (rnA) = 1,200 / RSET (n) 

External capacitor pins. A O.lI1F capacitor must be connected between CEXTI and CEXT2 to 
AC-couple the video signal to the sync detect circuitry. A 1M n resistor must also be connected 
between CEXT2 and GND. If AC coupled, amplitude is < 2 Vp-p. 

Red, green, and blue top of resistor ladder (voltage input). These set the Vin voltage level that 
generates $FF from the appropriate AID converter. Decoupling capacitors are NOT 
recommended for the REF+ pins. 

Red, green, and blue bottom of resistor ladder (voltage input). These set the Vin voltage level 
that generates $00 from the appropriate AID converter. 

Zeroing control input (TTL compatible). While ZERO is a logical one, the comparators of the 
AID converters are zeroed. The red AID converter latches ZERO on the rising edge of RCLOCK, 
the green AID converter latches ZERO on the rising edge of GCLOCK, and the blue AID 
converter latches ZERO on the rising edge of BCLOCK. During zeroing cycles, RO--R7, G0--07, 
and BO--B7 are not updated; they retain the data loaded before the zeroing cycle. 

Clamp control input (TTL compatible). While CLAMP is a logical one, the RIN, GIN, and BIN 
inputs are forced to the voltage level on the (R, G, B) LEVEL pins to perform DC restoration of 
the video signals. In applications where RIN, GIN, and BIN are DC-coupled to the video 
signals, the LEVEL pins should float or CLAMP should always be a logical zero. CLAMP is 
asynchronous to the clocks. 

Red, green, and blue level control inputs (voltage inputs). These inputs are used to specify what 
voltage level is to be used for DC restoration while CLAMP is a logical one. In applications 
where RIN, GIN, and BIN are DC-coupled to the signals, the LEVEL pins should float or CLAMP 
should always be a logical zero. 

Input Selection Functions 

RIN,GIN, 
BIN 

RVIDO, RVID1, 
ROUT 

GVIDO, GVID1, 
GOUT 

3 - SO 

AID converter inputs. The analog signals to be digitized should be connected to these analog 
input pins. 

Red channel analog inputs and analog output. RVIDO and RVIDl are connected to the video 
signals to be digitized. The signal selected to be digitized is output onto ROUT. Unused inputs 
should be connected to GND. 

Green channel analog inputs and analog output. GVlDO and GVIDI are connected to the video 
signals to be digitized. The signal selected to be digitized is output onto GOUT. Unused inputs 
should be connected to GND. 

SECTION 3 
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Pin Descriptions (continued) 

Pin Name 

BVIDO, BVIDl, 
BOUf 

Description 

Blue channel analog inputs and analog output. BVIDO and BVIDI are connected to the video 
signals to be digitized. The signal selected to be digitized is output onto BOUT. Unused inputs 
should be connected to GND. 

Timing Functions 

RCLOCK, 
GCLOCK, 
BCLOCK 

CSYNC* 

SYNCO*, 
SYNCl· 

Clock inputs (lTL compatible). It is recommended that these pins be connected together and 
driven by a dedicated TIL buffer to minimize sampling jitter. 

Recovered composite sync output (lTL compatible). Sync information is detected from the 
xVIDO or xVlOl input (as specified by the command register), converted to TIL levels, and 
output onto this pin. SYNCO· or SYNCl· may also be selected as inputs to the sync detector. 
CSYNC· is output asynchronously to the clocks and there are no pipeline delays. 

Sync inputs. Sync information may be input via these pins and output onto CSYNC*. SYNCO* 
and SYNC 1 * may be either TIL or normal video signal levels. Unused inputs should be 
connected to GND. 

Digital Control Functions 

RO-R7, 
GO-G7, 
BO-B7 

OE* 

RD* 

WR* 

DO-D7 

AO-A2 

Digitized video data outputs (lTL compatible). RO-R7 are output following the rising edge of 
RCLOCK, GO-G7 are output following the rising edge of GCLOCK, and BO-B7 are output 
following the rising edge of BCLOCK. They are three-stated if OE* is a logical one. RO, GO, 
and BO are the least significant bits. 

Output enable control input (TIL compatible). A logical one three-states RO-R7, GO-G7, and 
BO-B7 asynchronously to the clocks. 

Read control input (lTL compatible). If RD* is a logical zero, data is output onto DO-D7. RD* 
and WR* should not be asserted simultaneously. 

Write control input (TIL compatible). If WR* is a logical zero, data is written into the device 
via OO-D7. Data is latched on the rising edge of WR*. RD* and WR* should not be asserted 
simultaneously. 

Bidirectional data bus (TIL compatible). MPU data is transferred into and out of the device over 
this 8-bit data bus. DO is the least significant bit. 

Address control inputs (lTL compatible). AO-A2 address the internal registers as shown in 
Table 1. They are latched on the falling edge of RD* or WR *. 

Power and Ground 

VAA 

GND 

+5 V power. All VAA pins must be connected together as close to the device as possible. A 0.1 
J.lF ceramic capacitor should be connected between each group of V AA pins and GND, as close to 
the device as possible. 

Ground. All GND pins must be connected as close to the device as possible. 
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Recommended Operating Conditions 

Parameter Symbol Min Typ Max Units 

Power Supply VAA 4.75 5.00 5.25 Volts 
Voltage References 

Top xREF+ 0.7 I 2.0 Volts 
Bottom xREF- 0 0 1.3 Volts 
Difference (Top-Bottom) 0.7 1 1.2 Volts 

VIDO-VlDI Amplitude Range 0.5 VAA-O.5 Volts 
MUltiplexer Compliance (DC) -0.2 +2.2 Volts 

(R,G,B) IN Amplitude Range 0.7 1 1.2 Volts 
(R,G,B) IN Input Range REF- Volts 

toREF+ 
CEXT AC Amplitude 0.2 Vp-p 2.0 Vp-p Volts 

(R,G,B) LEVEL Input Voltage GND-O.5 REF- REF+ Volts 
Zeroing Interval 60 150 ).IS 
Ambient Operating Temperature TA 0 +70 °C 

Absolute Maximum Ratings 

Parameter Symbol Min Typ Max Units 

V AA (measured to GND) 7.0 Volts 

Voltage on Any Signal Pin* GND-O.5 VAA+0.5 Volts 

Analog Input Voltage YIN, VIDx GND-O.5 VM+O.5 Volts 

Ambient Operating Temperature TA -55 +125 °C 
Storage Temperature 15 -65 +150 °C 
Junction Temperature TJ +150 °C 

Vapor Phase Soldering TVSOL 220 °C 
(1 minute) 

Note: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to 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 is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

* This device employs high-impedance CMOS devices on all signal pins. It should be handled as an 
ESD-sensitive device. Voltage on any signal pin that exceeds the power supply voltage by more than +0.5 V 
can induce destructive latchup. 
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DC Characteristics (continued) 

Parameter Symbol Min Typ Max Units 

DO - D7 Digital Outputs 
Output High Voltage VOH 2.4 Volts 

(lOH = -400 itA) 
Output Low Voltage VOL 0.4 Volts 

(lOL = 3.2 rnA) 
Three-State Current 10l 1 J.lA 
Output Capacitance cour 10 pF 

IOUTO - lOUTS Outputs 
DAC Output Current 0 2.5 rnA 
DAC Output Impedance 100 rll 
DAC Output Capacitance 20 pF 
DAC Output Compliance -0.2 +1.2 Volts 

AID Power Supply Rejection Ratio PSRR tbd %/% 
(f= 1 kHz) l1VAA 

Test conditions (unless otherwise specified): "Recommended Operating Conditions" with (R,G,B)REF+ = 1 V 
and (R,G,B)REF- = GND. REF-:5 Vin:5 REF+, (R,G,B) LEVEL = float. Typical values are based on nominal 
temperature, i.e., room, and nominal voltage, i.e., 5 V. 

Note 1: Best-fit linearity (offset independent). Averaged value evaluated using a closed loop system. 
Note 2: (R,G,B)LEVEL = GND. 
Note 3: ROUT, GOUT, BOUT connected to GND. 
Note 4: Measurement of noise coupled onto RIN, GIN, and BIN due to clocking (Rs = 75 Q). Typically 

occurs over a 5-ns interval. 

3 - 60 

Vin* (V) (R,G,B) 0-7 OE* 

> 0.996 $FF 0 
0.992 $FE 0 

: : : 
0.500 $81 0 
0.496 $80 0 
0.492 $7F 0 

: : : 
0.004 $01 0 

< 0.002 $00 0 
3-state 1 

*with (R,G,B)REF+ = 1.000 V and (R,G,B)REF- = 0.000 V. Ideal center values. 
1 LSB = 3.9063 mY. 

AID Coding. 
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Bt253 

A.C. Characteristics 

Parameter Symbol Min Typ Max Units 

Conversion Rate Fs 18 MHz 

Multiplexer Switching Time Tmux 100 ns 
ON RESISTANCE 100 

Clock Cycle Time 1 55.5 ns 
Clock Low Time 2 35* ns 
Clock High Time 3 20** ns 

R,G,B(0-7) Output Delay 4 40 ns 
OE* Asserted to Pixel Data Valid 5 50 ns 
OE* Negated to Pixel Data 3-Stated 6 50 ns 

ZERO Setup Time 7 0 ns 
ZERO Hold Time 8 20 ns 
ZERO, CLAMP High Time (note 1) 1 Clock 

Aperture Delay 9 10 ns 
Aperture Jitter 50 ps 
Full Power Input Bandwidth (note 7) BW 6 MHz 

Transient Response (note 2) 1 Clock 
Overload Recovery (note 3) 1 Clock 
Zero Recovery Time (note 4) 1 Clock 

RMS Signal-to-Noise Ratio SNR 
Fin = 4.2 MHz, Fs = 10.7 MHz 43 dB 
Fin = 4.2 MHz, Fs = 14.32 MHz 42 dB 
Fin = 2.75 MHz, Fs = 6.75 MHz 44 dB 
Fin = 5.75 MHz, Fs = 13.5 MHz 41 dB 
Fin = 4.2 MHz, Fs = 17.72 MHz 41 dB 

Analog Multiplexer Crosstalk 
All Hostile Crosstalk -50 dB 
Single Channel Crosstalk -50 dB 
Adjacent Input Crosstalk -50 dB 

IOUTO-IOUT5 Settling Time 100 ns 
to± 1 LSB 

Differential Gain Error (note 5) !Xl 2 % 
Differential Phase Error (note 5) DP 1 Degree 

Supply Current (note 6) IAA 300 tbd rnA 
(Excluding REF+) 
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Test Circuits 

RVIDO ROur 
vour 
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(75 OHMS) 2. XT ALK = 20 LOG (your, VIN) 
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Test Circuit. 
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IK 
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Single Channel Crosstalk 
Test Circuit. 

IK 

lK 

lK 
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Adjacent Input Crosstalk Test Circuit. 
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Revision History 

Datasheet 
Revision 

D 

E 

F 

G 

3 - 66 

Change from Previous Revision 

Speed increased to 18 MSPS, production pinout added, AC and DC characteristics have "tbds" 
replaced with numbers. 

Maximum DAC output current changed to 2.5 rnA; RSET and DAC output resistors changed to 511 
!l. DAC output compliance changed to -0.2 V to +1.2v. 

Command bit DO function inverted. 

Added Multiplexer Considerations to Circuit Description. Revised figures 2, 5, and table 3. 
Added Multiplexer Compliance (DC) and CEXT AC Amplitude parameters. 
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Preliminary Information 

This document contains information on a new product. The parametric information, 
although not fully characterized, is the result of testing initial devices. 

Distinguishing Features 

Programmable 12-Bit Video Timing 
• Bidirectional HSYNC and CLOCK Pins 

Horizontal Sync Noise Gating 
• External VCO Support 
• Standard MPU Interface 
• TTL Compatible 
• + 5 V Monolithic CMOS 
• 28-pin PLCC Package 
• Typical Power Dissipation: 300 m W 

Functional Block Diagram 

asCI, 

asCI­
a.C2 

0SC2' 

VIlll!O 

M 

U 

x 

XTAL osc TO 

PIXELCLOCX 

IlIlNERA TOR 

Applications 

• Image Processing 
• Video Digitizing 
• Desktop Publishing 
• Graphic Art Systems 

}----+- PCOUT 

>---r-----f-- CLOCK 

HORIZONTAL 1--+-- ZERO 

VIDEO a..AMP 

TIMING HSYNC 
CON1ROL 

CAP1URB 

1-------------+- VSYNC' }------------+- AaD L==== ___________ +-_ CSYNC. 

Brooktree Corporation 
9950 Barnes Canyon Rd. 
San Diego, CA 92121 
(619) 452-7580· (800) VIDEO IC 
TLX: 383596· FAX: (619) 452-1249 
L261001 Rev. E 3 - 67 

Bt261 
30 MHz Pixel Clock 

Monolithic CMOS 
HSYNC Line Lock 

Controller 

Product Description 

The Bt261 HSYNC Line Lock Controller is 
designed specifically for image capture 
applications. 

Either composite video or TTL composite sync 
information is input via VIDEO. An internal sync 
separator separates horizontal and vertical sync 
information. Programmable horizontal and 
vertical video timing enables recovery of both 
standard and non-standard timing information. 

An external VCO may be used in conjunction with 
the on-chip phase comparator for implementation 
of clocks locked to the horizontal frequency. 

Alternately, a high speed clock (OSC) may be 
divided down to generate the pixel clock. The 
OSC inputs may be configured to be either TTL or 
ECL compatible. Thus, four TTL clocks, two TTL 
clocks and one differential ECL clock, or two 
differential ECL clocks may be used. The ECL 
clock inputs are designed to be driven by 10KH 
ECL using a single +5 V supply. The higher the 
OSC clock rate, the lower the pixel clock jitter. 

The CLAMP and ZERO outputs are programmed by 
the MPU for DC restoration of the video signal 
and zeroing the Image Digitizer or NO converter 
at the appropriate time. 
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Circuit Description 

MPU Interface 

As seen in the functional block diagram. the Bt261 
supports a standard MPU interface (00-07. RD·. 
WR*. and AO). MPU operations are asynchronous to 
the clocks. 

AO is used to select either the internal 5-bit address 
register (AO = logical zero) or the control register 
specified by the address register (AO = logical one). 
ADDR5-ADDR7 are ignored during MPU write cycles. 
and are in an unknown state when read by the MPU. 
ADDRO corresponds to DO and is the least significant 
bit. ADDRO-ADDR4 increment following any MPU 

ADDRO - ADDR4 Addressed by MPU 

$00 command register_O 
$01 command register_l 
$02 command registec2 
$03 command register_3 
$04 VSYNC sample register 
$05 OSC count low register 
$06 OSC count high register 
$07 status register 
$08 HSYNC start low register 
$09 HSYNC start high register 
$OA HSYNC stop low register 
SOB HSYNC stop high register 
SOC CLAMP start low register 
$00 CLAMP start high register 
$OE CLAMP stop low register 
$OP CLAMP stop high register 
$10 ZERO start low register 
$11 ZERO start high register 
$12 ZERO stop low register 
$13 ZERO stop high register 
$14 FIELD gate start low register 
$15 FIELD gate start high register 
$16 FIELD gate stop low register 
$17 FIELD gate stop high register 
$18 noise gate start low register 
$19 noise gate start high register 
$IA noise gate stop low register 
$IB noise gate stop high register 
$IC HCOUNT start low register 
$10 HCOUNT start high register 
$IE reserved 
$IP reserved 

Table 1. Internal Register Addressing. 
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read or write cycle to a control register other than the 
address register. MPU write cycles to reserved 
addresses are ignored and MPU read cycles from 
reserved addresses return invalid data. 

Table 1 shows the internal register addressing. 

Video Input / Sync Detector 

Either an AC-coupled video signal or a DC-coupled 
TTL-compatible composite sync signal may be input 
via the VIDEO input pin (negative going sync 
polarity). 

Command register_O specifies the threshold above 
the sync tip to use for sync detection. If the sync tip 
on VIDEO is below the selected threshold. composite 
sync information is detected and output onto CSYNC* 
with no pipeline delay and asynchronous to the pixel 
clock. 

Typically. the VIDEO input will be connected to the 
TTL-compatible CSYNC* output of the B1251/253 
Image Digitizer. and the highest sync slicing level 
will be selected. 

Horizontal Counter 

The rising edge of pixel clock (CLOCK) increments a 
12-bit horizontal counter used to generate horizontal 
video timing information. The value of the counter is 
compared to various registers to determine when 
signals are to be asserted and negated. $000 
corresponds to the falling edge of CSYNC* with a 
variable pipeline delay. 

Horizontal Sync Separation 

The Bt261 separates horizontal sync information 
from CSYNC* by use of the horizontal noise gate 
register. which derives gated composite sync by 
removing equalization and serration pulses at 
half-line intervals. 

Two 12-bit noise gate start and stop registers specify 
at what horizontal count (with pixel clock resolution) 
to open and close sync transitions on the VIDEO 
input to be detected. 



Circuit Description (continued) 

The sync noise gating is provided to filter incorrect 
horizontal sync information from noisy video 
signals. The noise gating also serves a second 
pUIpose: to filter serration and equalization pulses at 
half-line intervals from CSYNC* during the vertical 
retrace interv al. This enables steady synchronization 
of horizontal sync information during vertical retrace 
intervals. 

HSYNC Input/Output 

The HSYNC output may be programmed to be either 
active high or active low. The beginning of HSYNC 
(in pixel clock cycles) is determined by the HSYNC 
start register, and is typically programmed to be 
coincident with beginning of the noise-gated 
CSYNC*. The width of the HSYNC output is 
determined by the HSYNC stop register and is 
specified in pixel clock cycles. 

The HSYNC output may be three-stated via the 
command register. 

HSYNC may also be configured as an input enabling 
external circuitry to generate HSYNC and drive the 
phase comparator. 

VSYNC· Output 

The vertical sync interval is determined by sampling 
CSYNC* a specified number of pixel clock cycles 
after the beginning of the recovered composite sync. 
This interval is specified by the VSYNC sample 
register. 

For each scan line that the sample is a logical zero, 
the VSYNC* output is a logical zero. Thus, the 
VSYNC sample register should be programmed so that 
the sample occurs well after the end of CSYNC*. 
VSYNC is output on the rising edge of PCLK. 

CLAMP and ZERO Outputs 

The CLAMP and ZERO outputs are provided to control 
the clamping and zero timing of the AID converter or 
Image Digitizer. The start and stop timing is 
programmable by the MPU (in pixel clock cycles). 
ZERO is used to zero the comparators of the AID 
converter or Image Digitizer. CLAMP is used to 
DC-restore the video signal. Both CLAMP and ZERO 
may be programmed to be either active high or active 
low. 

Bt261 

FIELD Output 

The FIELD output is derived from the vertical sync 
information. By positioning the FIELD gate 
start/stop values a half-line interval apart, the 
half-line delay in vertical sync during the second 
field's vertical interval can provide a signal 
distinguishing the fields. 

The polarity of the FIELD output may be programmed 
to be either active high (field one = I, field two = 0) or 
active low (field one = 0, field two = 1). 

When digitizing noninterlaced video signals, the 
FIELD output will remain a logical one if FIELD is 
programmed to be active low. FIELD will remain a 
logical zero if the FIELD output is programmed to be 
active high. 

Figure 1 illustrates the operation of the FIELD gate 
and FIELD output 

Capture Output 

The Bt261 outputs a CAPTURE signal, which is a 
command register bit (CR05) synchronized to the 
vertical sync or FIELD signals. 

To capture a single frame of video in an interlaced 
system, the MPU resets the capture bit (CR5) low, 
then sets it high before the next rising edge of field. 
At the rising edge of field, the capture output will be 
set to a logical one until the next rising edge or field 
(one frame time). 

In a non-interlaced system, the MPU resets the capture 
bit (CR5) low, then sets it high before the falling 
edge of VSYNC*. When the falling edge of VSYNC* 
occurs, the capture output will be set high until the 
next falling edge of VSYNC*. 
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Internal Registers 

Horizontal Counter 

The 12-bit horizontal cOlmter is incremented on the rising edge of CLOCK. It is not accessible by the MPU. 

Command Register_O 

This command register may be written to or read by the MPU at any time and is not initialized. CRoo corresponds to 
DO and is the least significant bit. 

CR07, CR06 

CR05 

CR04, CR03 

CR02-CROO 

Horizontal counter control 

(00) reserved 
(01) reset each recovered HSYNC 
(10) reset to zero upon reaching HCOUNT 
(II) use both modes (01) and (10) 

Capture strobe 

Sync detect select 

(00) 25 mV 
(01) 50 mV 
(10) 100 mV 
(11) 125mV 

Clock input select 

(000) TIL compatible OSCI 
(001) TIL compatible OSC1* 
(010) TIL compatible OSC2 
(011) TIL compatible OSC2* 
(100) ECL compatible OSCI, OSCI * 
(101) ECL compatible OSC2, OSC2* 
(110) reserved 
(111) reserved 

A value of (01) or (11) forces the horizontal 
counter to be reset to zero at the beginning of 
every recovered horizontal sync. These modes 
(typically mode 01) should be selected when 
using crystal-based pixel clock generation. 

A value of (10) specifies that the horizontal 
counter will be reset to zero upon reaching the 
HCOUNT value. This mode should be selected 
when using the horizontal counter as a simple 
divide-by-N circuit (such as when using an 
external VCO). 

This bit is synchronized to VSYNC* and FIELD 
and output onto the CAPTURE output pin. 

These bits specify how much above the sync tip 
to slice VIDEO for sync detection. If inputting 
TIL sync information, the highest slicing level 
should be selected. 

These bits specify which OSC input is to be used 
to generate pixel clock information. ECL input 
selection is compatible with IOKH differential 
ECL driven by a single +5 V supply. 
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Internal Registers (continued) 

Command Register_1 

This command register may be written to or read by the MPU at any time and is not initialized. CRIO corresponds to 
DO and is the least significant bit 

CRl7 

CR16 

CR15 

CR14 

CR13 

3 - 74 

Interlaced or noninterlaced select 

(0) noninterlaced operation 
(1) interlaced operation 

CLOCK output disable 

(0) drive CLOCK output 
(1) three-state CLOCK output 

CSYNC* output disable 

(0) drive CSYNC* output 
(1) three-state CSYNC* output 

VSYNC* output disable 

(0) drive VSYNC* output 
(1) three-state VSYNC* output 

HSYNC output disable 

(0) drive HSYNC output 
(1) three-state HSYNC output 

SECTION 3 

This bit specifies whether an interlaced or 
noninterlaced video signal is being digitized. 
The MPU must write a logical zero followed by a 
logical one to this bit to reset the status bit 
(SROO) to a logical one. 

This bit specifies whether the CLOCK pin is 
three-stated (logical one) or is actively driven 
(logical zero). A logical one enables an external 
pixel clock to drive the internal counters, 
ignoring the OSC inputs and pixel clock 
generator. 

This bit specifies whether the CSYNC* output is 
three-stated (logical one) or is actively driven 
(logical zero). 

This bit specifies whether the VSYNC· output is 
three-stated (logical one) or is actively driven 
(logical zero). 

This bit specifies whether the HSYNC output is 
three-stated (logical one) or is actively driven 
with the internally generated HSYNC signal 
(logical zero). If external circuitry is driving the 
HSYNC pin, this bit must be set to a logical one. 



Internal Registers (continued) 

Command Register _1 (continued) 

CRI2 

CRll 

CRIO 

Reset lock loss status bits 

(0) reset status bits 
(I) inactive 

Phase comparator input select 

(0) HSYNC pin 
(1) internally generated HSYNC 

Phase limit enable 

(0) inhibit phase limiting 
(1) enable phase limiting 

Bt261 

This bit resets the status bits indicating loss of 
lock. The MPU must write a logical zero to this 
bit to clear the status bits (SR05 and SROO) to a 
logical zero. 

One input to the phase comparator is recovered 
composite sync. The other input to the phase 
comparator is specified by this bit to be either 
the internally generated HSYNC or the HSYNC 
pin. When an external source is driving the 
HSYNC pin, this bit should be set to a logical 
zero. 

If this bit is a logical one, both horizontal sync 
signals (recovered and either internally or 
externally generated) must be present to adjust 
the YCO frequency. If one is missing, the YCO 
frequency is not adjusted. If this bit is a logical 
zero, a missing horizontal sync signal will 
adjust the YCO frequency. 

IMAGING PRODUCTS 3 - 7S 
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Internal Registers (continued) 

Command Register_2 

This command register may be written to or read by the MPU at any time and is not initialized. CR20 corresponds to 
DO and is the least significant bit. 

CR27-CR24 

CR23 

CR22 

CR21, CR20 

3 - 76 

Phase lock pixel count 

(0001) 2 clock cycles 

(1111) 16 clock cycles 

Pixel clock mask enable 

(0) continuous pixel clock 
(1) stop pixel clock at HCOUNT 

Lock override 

(1) normal operation 
(0) tell phase comparator it's locked 

Pixel clock select 

(00) OSC inputs 
(01) external pixel clock 
(10) OSC drives CLOCK direct 
(11) reserved 

SECTION 3 

These bits specify the maximum number of pixel 
clock cycles between the falling edge of 
noise-gated CSYNC* and the HSYNC signal 
(either internally or externally generated) to be 
considered locked. 

If the number of pixel clock cycles between the 
falling edge of noise-gated CSYNC* and the 
HSYNC signal exceed this value, lock is 
considered to be lost for that scan line, and the 
lock loss status bit (SROO) is set to a logical 
zero. 

If this bit is a logical one, the CLOCK output is 
stopped in the logical one state when the 
horizontal counter reaches the HCOUNT value. 
This ensures a minimum pulse width when the 
noise-gated CSYNC* signal is asynchronously 
sampled. If it is a logical zero, the CLOCK 
output will continuously clock (if command bit 
CR 16 is a logical zero). This bit is ignored if an 
external pixel clock is driving the CLOCK pin 
(command bit CR16 is a logical one). 

If the Bt261 goes out of lock, the phase limiter 
is automatically disabled until it is back in lock. 
If this bit is a logical zero, this function is 
overridden. 

These bits specify whether to use the 
OSC-generated pixel clock or an external pixel 
clock (driving the CLOCK pin) to clock internal 
counters. 

In mode (00), the selected OSC input(s) is divided 
down by the OSC count registers to generate the 
pixel clock (CLOCK). 

If mode (01) is selected, an external pixel clock 
must drive the CLOCK pin and one of the OSC 
inputs. Command bit CR16 must be a logical 
one. 

If mode (10) is selected, the OSC clock is output 
directly onto the CLOCK pin. The OSC count low 
and high registers are ignored. 



Bt261 

Internal Registers (continued) 

Command Register_3 

This command register may be written to or read by the MPU at any time and is not initialized. CR30 corresponds to 
DO and is the least significant bil 

CR37-CR30 Phase lock line count 

(0000 0000) 1 scan line 
(0000 0001) 2 scan lines 

(1111 1111) 256 scan lines 

VSYNC Sample Register 

These bits specify the number of consecutive scan lines 
for which lock must be maintained. If lock is not 
maintained for the specified number of scan lines, the 
phase limiter is disabled only if command bit CR22 is a 
10 gical one. 

This 8-bit register specifies the number of pixel clock cycles after the falling edge of noise-gated CSYNC* at which 
to sample the CSYNC* signal each scan line. This register may be written to or read by the MPU at any time and is 
not initialized. Values from $00 (1) to $FF (256) may be specified. A value of [1/4 HCOUNT] is recommended 
(greater than the maximum horizontal sync pulse width of about 5 I1S). For a conventional video input with 
negative-going syncs, this produces a negative-going VSYNC* at the number of clock cycles specified after the 
falling CSYNC* edge with some pipeline delay. 

OSC Count Low and High Registers 

These two 4-bit registers specify the number of rising and falling edges of an OSC input the pixel clock output 
(CLOCK) is to be low and high. Values from $02 (2) to $OB (15) may be specified. These registers may be written to 
or read by the MPU at any time and are not initialized. A value of $00 results in no pixel clock generation while the 
OSC inputs are used. Note that the counters clock on both the rising and falling edge of the selected OSC input. 

Status Register 

This status register may be read by the MPU at any time and is not initialized. MPU write cycles to this register are 
ignored. SRoo corresponds to DO and is the least significant bit. 

SROO Lock loss status (pixel count related) 

(0) lock loss detected 
(1) reset or no lock loss 

This bit is reset if loss of lock occurred for a period 
defined by CR24-CR27. It is reset by writing to 
command bit CR12. 

IMAGING PRODUCTS 3 • 77 
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Internal Registers (continued) 

FIELD Gate Start and Stop Registers 

These two 16-bit registers specify the number of pixel clock cycles after the falling edge of noise-gated CSYNC* at 
which to start and stop the FIELD gate "window." With the noise gate properly programmed to ignore half-line 
vertical interval pulses, the VSYNC* transition will occur half a line later during the vertical sync interval between 
fields one and two (assuming a typical 2: 1 interlaced video signal). By programming the FIELD start and stop values 
to have an interval exceeding half a line (e.g. starting at 1/4 line time and stopping at 3/4 line time) the FIELD output 
is high during field one if [start value] < [stop value] or low during field one if [start value] > [stop value], with 
transitions at every falling edge of VSYNC*. If [start value] = [stop value), FIELD will remain a constant logical 
zero. Values from $()()()() (I) to $OFFF (4096) may be specified. Field edge coincides with VSYNC* falling edge. 

D4-D7 of FIELD gate start high are ignored during MPU write cycles and return a logical zero during MPU read cycles. 
The l6-bit FIELD gate start register is not updated until the write cycle to the FIELD gate start high register. Thus, the 
writing sequence should be [field gate start low] [field gate start high]. 

D4-D7 of FIELD gate stop high are ignored during MPU write cycles and return a logical zero during MPU read cycles. 
The l6-bit FIELD gate stop register is not updated until the write cycle to the FIELD gate stop high register. Thus, the 
writing sequence should be [field gate stop low] [field gate stop high]. 

FIELD Gate Start/Stop High FIELD Gate Start/Stop Low 

Data Bit D3 D2 DI DO D7 D6 D5 D4 D3 D2 D1 DO 

Cascaded Value H11 HIO H9 H8 H7 H6 H5 H4 H3 H2 HI HO 

A difference between [start] and [stop] greater than [HCOUNT/2) is recommended, resulting in an active high FIELD 
output (field one = I, field two = 0). 

3 - 80 SECTION 3 



Bt261 

Internal Registers (continued) 

Noise Gate Start and Stop Registers 

These two 16-bit registers specify the number of pixel clock cycles after the falling edge of noise-gated CSYNC* at 
which to force the Noise Gate to be closed (start value) or open (stop value). If [start value] = [stop value]. the Noise 
Gate will remain open. Values from $0000 (1) to $OFFF (4096) may be specified. 

D4-D7 of Noise Gate start high are ignored during MPU write cycles and return a logical zero during MPU read cycles. 
The 16-bit Noise Gate start register is not updated until the write cycle to the Noise Gate start high register. Thus. the 
writing sequence should be [Noise Gate start low] [Noise Gate start high]. 

D4-D7 of Noise Gate stop high are ignored during MPU write cycles and return a logical zero during MPU read cycles. 
The 16-bit Noise Gate stop register is not updated until the write cycle to the Noise Gate stop high register. Thus. the 
writing sequence should be [Noise Gate stop low] [Noise Gate stop high]. 

Noise Gate Start!Stop High Noise Gate Start/Stop Low 

Data Bit D3 D2 D1 DO D7 D6 D5 D4 D3 D2 Dl DO 

Cascaded Value Hll HIO H9 H8 H7 H6 H5 H4 H3 H2 HI HO 

A value corresponding to [HCOUNT/2 - 2.5 IJ.S] is recommended for the [start] value and a value of [> HCOUNT/2] is 
recommended for the [stop] value to remove typical equalization and serration pulses. This register should be 
initialized early to minimize indeterminate outputs during vertical retrace. 

HCOUNT Register 

This 16-bit register specifies the maximum number of pixel clocks to generate per horizontal line. 

The HCOUNT low and high registers are cascaded to form a 16-bit HCOUNT register. D4-D7 of HCOUNT high are 
ignored during MPU write cycles and return a logical zero during MPU read cycles. The 16-bit HCOUNT register is not 
updated until the write cycle to the HCOUNT high register. Thus. the writing sequence should be [HCOUNT low] 
[HCOUNT high]. Values from $0000 (1) to $OFFF (4096) may be specified. This register should be written first 
during initialization to minimize indeterminate output activity. 

HCOUNTHigh HCOUNfLow 

Data Bit D3 D2 Dl DO D7 D6 D5 D4 D3 D2 D1 DO 

Cascaded Value Hll HI0 H9 H8 H7 H6 H5 H4 H3 H2 HI HO 

IMAGING PRODUCTS 3 - 81 
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Pin Descriptions 

Pin Name 

HSYNC 

VSYNC* 

CSYNC* 

ZERO 

CLAMP 

FIElD 

PCOUf 

VIDEO 

CLOCK 

OSCI,OSCI*. 
OSC2,OSC2* 

CAPTIJRE 

RD* 

WR* 

DO-D7 

3 - 82 

Description 

Horizontal sync input/output (TTL compatible). As an output, HSYNC is programmed to be 
either a logical zero or logical one during the desired horizontal sync interval. It is output 
following the rising edge of CLOCK. As an input, it is input into the phase comparator 
asynchronously to the clocks with no pipeline delays. 

Vertical sync output (TTL compatible) with a negative composite sync output. VSYNC* is a 
logical zero for scan lines during detected vertical sync intervals on the VIDEO input. It is 
output following the rising edge of CLOCK. 

Composite sync output (TTL compatible). CSYNC* is a logical zero during negative composite 
sync intervals detected on the VIDEO input. It is output asynchronous to the clocks with no 
pipeline delays. 

Zero output (TTL compatible). This output is used to control the ZERO input of the Image 
Digitizer or AID converter. It may be programmed to be either active high or active low and is 
output following the rising edge of CLOCK. 

Clamp output (TTL compatible). This output is used to control the CLAMP input of the Image 
Digitizer or AID converter. It may be programmed to be either active high or active low and is 
output following the rising edge of CLOCK. 

Even/odd field output (TTL compatible). For interlaced operation. this output (with transitions 
coincident with the VSYNC* output) indicates whether the current field is even or odd; the 
polarity is programmable. For noninterlaced operation. this output is always either a logical 
one or a logical zero. depending on whether it is programmed to be active high or low. It is 
output on the falling edge of VSYNC*. 

Phase comparator output (TTL compatible). This three-state output indicates the phase 
difference in time between the generated horizontal sync signal (either the internally generated 
HSYNC or the HSYNC pin) and the recovered horizontal sync signal. High = lags. Low = leads. 

Video and composite sync input. Either a DC-coupled TTL composite sync information or an 
AC-coupled analog video signal (less than 2v peak-to-peak) may be input via this pin for 
detection of sync information. Sync information must be of negative polarity. 

Pixel clock input/output (TIL compatible). The device may either drive this pin with a 
generated clock or an external pixel clock may drive this pin. 

External clock inputs (TTL or EeL compatible). These inputs are programmed to be either TIL 
or ECL compatible (IOKH differential EeL driven by a single +5 V supply). 

Active video output (TTL compatible). This output is active high for a frame duration and is 
synchronized to the vertical sync interval and FIELD signal. It is output following the rising 
edge of FIELD for interlaced, or the falling edge of VSYNC* if non-interlaced. 

Read control input (TTL compatible). If RD· is a logical zero. data is output onto OO-D7. RD· 
and WR* should not be asserted simultaneously. 

Write control input (TTL compatible). If WR* is a logical zero. data is written into the device 
via OO-D7. Data is latched on the rising edge of WR *. RD* and WR * should not be asserted 
simultaneously. 

Bidirectional data bus (TTL compatible). MPU data is transferred into and out of the device over 
this 8-bit data bus. If RD* is a logical one, OO-D7 are three-stated. 

SECTION 3 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































