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1
COVER: 8-BIT, 15-MHZ
IMAGE DIGITIZERS

8-BIT, 15-MHz ADC WITH LOOKUP TABLE

S N
ationout 1| synchronization 12-V
| stripper reference
|
: 41 6-bit d-a
1 multiplexer converter |
! |
ViD, C—:L I | 1
ViD, O+ & !
viD, O+ multiplexer "—'—+"°—‘—‘I +
VID, O 8251 | -
..—oo—t—l, - =
~0-+ EL2020 (optional)
H RAM |
Vi L] 8t flash analog- | 8 8
Gamp O todigil comery | 7| 0ptable (<=0 P,
Level [~ (256-X-8) :

i I
b
Do Read OWrite O Ay O A, O Clock

sports an on-chip lookup table, a fourchannel video input multiplexer, a dc reference, and a
sync stripper, all under control of a host microprocessor.

l 1. BROOKTREE'S Bt251 IMAGE DIGITIZING 8-BIT flash converter

TRIPLE 8-BIT, 15-MHz FLASH ADC

|
O<+— Synchronization | | 12V Three GbitgN, 3 (RGB) | RG:"?”E;;
! stripper reference converters [ : 3 opamps \(see
10 RGB REF- [Fig.1)
8:1 multiplexer I Three -bit d-a J(RGB)E O through
bt T T Lo
RVID,, AVID, 0 Tee [ Ok,
" 6VID,, 6VID, 0—- P2 ——Bﬂ—{-o——to&,
BVID,, BVID, : multiplexers out : O—> 18,
| |
RGBREF +O—3cgel  Rod 8l |— § e
in : a-d converter [ . Output 8 |
1 24| Green it format : —=0 646,
6,0 0 ; a0 converter (4, logic |
L™ ™ § —0 B,-B,
Boot—— 24 comerter |4 8 !
Zero O—{—‘ : O Red clock
o malll B33 0 Green cock
Level O L i 7 i l 13 <—_,o—0 Blue clock
00,0 Read O Wiited  Agh,

15-MHz flash analog-to-digital converters. Output format, input multiplexer, sync stripper,
and six digital-to-analog converters are under host-microprocessor control.

l I2. THE Bt253 COLOR IMAGE DIGITIZER trom Brooktree has three 8bit,

pable of sampling video signals be-
yond 6 MHz at more than 15 mega-
samples per second (MSPS) and a
256-%-8-bit RAM lookup table (Fig.
1.
The Bt253, on the other hand, can
boast of having not one but three 8-
bit flash converters (Fig. 2). With
this chip you can grab red, green,
and blue video signals simultaneous-
ly. The flash trio is followed by out-
put-format logic that lets you select
(through the host) 24-, 15-, or 8-bit
true-color or 8-bit pseudo-color data
formats.

A 24-bit true-color format uses all
8 bits from the three converters; 15-
bit true-color uses each converter’s 5
most-significant bits (MSBs); 8-bit
true-color uses the 3 MSBs. In an 8-
bit pseudo-color format, an 8-bit
gray scale is produced by one con-
verter and the colors are added by
the CPU.

Both of these chips hold enough
pe-board-size-slashing, power-cut-
ting, design-time-trimming bells and
whistles to build a carousel—calliope
and all. The chips include such func-
tions as input multiplexers, synchro-
nization strippers, de-restoration cir-
cuits, and an on-chip reference
which, with associated circuits, pro-
vides variable gain and offset. All
these features, like the lookup table
on the Bt251 and the formatting log-
ic on the Bt253, are under host-pro-
cessor control.

According to Brooktree, these
chips were designed for imaging ap-
plications. However, many engi-
neers designing multichannel, high-
speed data-acquisition systems (es-
pecially for DSP applications) would
jump at the opportunity to get three
flash converters for $17.33 each; es-
pecially if the converters need less
than 200 mW each and together take
up less than 1.2 by 1.2 in. of pe-board
space. And at $39 each (a price that
includes the multiplexer and refer-
ence), the Bt251 flash converter
should find some general-purpose
applications too.

Performance figures for the two
chips are eye openers (see the table).
Let’s start with the input multiplex-
ers. The Bt251 gives you four one-
line inputs (VID,~VID,); the Bt253 a
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pair of three-line (RGB) inputs
(RVID,, RVID,, GVID,, GVID,,
BVID,, and BVID,). You externally
connect the multiplexer outputs to
the flash converter inputs (V;, for
the 251, R;,, G;,, and B;, for the 253).
The input impedance of the convert-
ers is 1 MQ shunted by about 15 pF,
leading Brooktree to recommend in-
sertion of buffer amplifiers—such
as the EL2020 from Elantec of Milpi-
tas, Calif. —between multiplexer
outputs and flash inputs. The ampli-
fiers can also be used to adjust video
gain if required.

Because most standard TV video
signals are ac-coupled and must be
de-restored with a clamp before digi-
tizing, on-chip clamp circuits are pro-
vided for both devices. The Clamp
signal, a logical one, restores the vid-
eo to the voltage on the Level pin,
which is nominally at ground. If the
video is dc-coupled, you can either
float the Level pin or connect it to the
video input; or you can wire the
Clamp signal to a permanent logical-
zero point.

Six DACSIN A Row

If you’ve been examining the
block diagram of these chips, you're
surely wondering what a flash a-d
converter is doing with a flock of on-
board 6-bit d-a converters (only two

on the Bt251). Silicon costs money.
You'll notice that each d-a converter
takes an input from the chip’s 1.2-V
bandgap reference, and that the d-a
converters’ outputs are tied to the
Reference+ and Reference- pins of
the converters through external op
amps. These inputs drive, respective-
ly, the top and bottom of their refer-
ence-divider resistance strings. Hav-
ing variable, rather than fixed, refer-
ences allows the converters to per-
form both gain and offset
adjustments.

Full-scale current from the d-a
converters is 10 mA. Thus a voltage
from 0 to 1 V is developed across the
op amp followers’ 100-Q input resis-
tors. Resolution is 15 mV per least-
significant bit. Most standard video
signals run from about 700 mV to 1
V. For maximum accuracy, the d-a
converter driving the top of the divid-
er circuit should be programmed to
the value of the maximum expected
input voltage, but no more than 1.2
V.

The second d-a converter trims the
offset voltage at the bottom of the
divider. The top of the ladder should
be operated between 0.7 and 1.2 V;
the bottom between 0 and 0.5 V. The
minimum input video signal for 8-bit
resolution is 0.7 V. By modifying the
circuits between the output stage of

the d-a converters and the reference
divider, resolution may be increased
or decreased. For example, decreas-
ing the value of the resistor between
a converter’s output stage and
ground increases resolution. In
many applications, changing the ref-
erence voltage precludes the need
for a variable-gain amplifier for the
video signal.

For all practical purposes, the
CMOS flash converters’ comparator
offset voltage must be repeatedly ze-
roed. With the exception of these
Brooktree converters, comparator
zeroing is automatically performed
every clock cycle. But with a propri-
etary Brooktree architecture, zero-
ing need only be performed when re-
quired. For example, when digitizing
TV or any other kind of raster-scan
signals, comparator offset-voltage
zeroing can be done during the re-
trace time of each line.

FLASHY STRIPPERS

For those working with one of the
standard TV video formats (RS-170,
RS-170A, RS-343A, RS-330, PAL or
SECAM), these chips provide syn-
chronization strippers. Any one of
the input lines to either chip can be
selected through multiplexers to be
fed into the synchronization stripper
circuit. Additionally, either of two

BT251 AND B1253 SPECIFICATIONS

Conditions: REF+ = 1V,REF— = 0,REF— < V;, < REF+,T =0°t070°C,Vg = 4.75105.25V
Parameter Units Minimum Typical Maximum Conditions
Video input signal v 07 1 12
Voltage on reference inputs
REF + (top) v 07 1 12
REF — (bottom) v 0 0 0.5
Resolution Bits 8 8 8
Integral linearity error LSBs +1
Differential linearity error LSBs *1
Input resistance M 10 Clamp = Logic 1
Input capacitance pF 15 Clamp = Logic 1
Input resistance Q 50 Clamp = Logic 0
Reference divider resistance Q 1000
Differential gain error % 2
Differential phase error Degrees 1
Conversion rate MHz 15
Multiplexer switching time ns 100
Full-power input bandwidth MHz 6
Rms signal-to-noise ratio
Fin = 42MHz dB 43 Sampling rate = 10.7 MHz
Fin = 42MHz dB 42 Sampling rate = 14.32 MHz
Fin = 275MHz B 4 Sampling rate = 6.75MHz
Fin = 275MHz d8 4 Sampling rate = 13.5 MHz
Supply voltage s 475 5 525
Supply current mA 120
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separate synchronization inputs
(Sync, and Syne,) can be selected by
the Bt253’s host. Thus synchroniza-
tion information can be recovered
from one signal while a second signal
is being digitized—which is useful
for systems with red, green, blue,
and synchronization video inter-
faces.

The Synchronization signal from
the multiplexer circuit to the stripper

circuitis ac-coupled througha 0.1-uF
capacitor. An internal clamp circuit
ensures that the tip of the synchroni-
zation signal is at 1 V, regardless of
the amplitude or dec offset of the vid-
eo signal. In this circuit, the video is
compared to 1.1 V—100 mV above
the desired sync-tip level. As long as
the input signal to the stripper is less
than 1.1V, its output will be a logical
zero.

The two flash converter chips sup-
port a standard digital microproces-
sorinterface (Dy-D;, RD, WR, A and
A,, plus A, for the Bt253 flash con-
verter). In the Bt251 flash converter,
an internal 8-bit address register, in
conjunction with A;and A, specifies
which control register or RAM loca-
tion the microprocessor is accessing.
Allregisters and RAM locations may
be written to or read by the micropro-
cessor at any time. The address reg-
ister increments after each write cy-
cle, facilitating read-modify-write
operations.[]
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IMAGING AND GRAPHICS

How to Drive
4-Mpixel
Displays

by Dana Wilcox, Wyle Plummer,

or graphics displays with greater size and resolution

than what is offered by 19” 1280 x 1024 display sub-

systems. Although the graphics controllers and monitors that
support 4-Mpixel displays cost as much as $100,000, this price is
expected to drop. Sony, Hitachi, and Mitsubishi have demon-
strated 26 " to 30" color monitors capable of 2K X 2K resolution.
In fact, Sony is already shipping its 30" monitor for $40,000; in
18 months the price of that monitor will likely fall to just $10,000.
The impetus behind this decreased price and increased
availability is the fact that designers can now build controllers—

A viation, medical instruments, and imaging beg for col-

;"d Dketznnis(.:(zalloway, for just $10000—using off-the-shelf ECL and VRAMs. The use
st. ree C ;p " of these standard parts removes the cost-prohibitive burden of us-
an Diego, ing semicustom ICs in low-volume applications.
Designers can now build §°“';l‘(":<°2"; :"l’d '°t' ':’ st:b: e this el
. any isplay controllers introdug is year wi

2K X 2K (4 Mpl.xels) be based around the Sun-3/4 CPUs. These 9U-based VME con-

l / trollers can display full 2K x 2K images with a number of dif-
color grap th.S dlSp lay ferent bit-planes. Controller specifications dictate design
controllers with off-the- characteristics. Both VLS ICs and CMOS I-Mbit VRAMs must

shelf ICs. Fast I-Mbit
VRAMSs, multibit shift
registers, and DACs can
be used to rapidly imple-
ment the back ends of
such controllers.

be used to fiton a 9U board. To meet the $10,000 price constraint,
the controller must utilize off-the shelf ICs.

Such graphics subsystems can be partitioned into four func-
tional blocks: a front-end graphics processor, a frame buffer, the
back-end display circuitry, and the monitor. Figure 1 shows the
functional blocks of a graphics subsystem and the bandwidth
associated with each partition. Color and monochrome display
subsystems include the same basic blocks. In color systems,
however, more planes of memory are included in the frame buffer
and three DACs are needed to drive the RGB guns of the CRT.

In operation, an on-board graphics processor accepts com-
mands from the host CPU, processes the commands, and con-
trols the frame buffer and back-end circuits. The graphics pro-
cessor is used to write image data into the display frame buffer.

CLOCK
GENERATOR

MULTITAP
VIDEO
SHIFT

REGISTER

MULTIPLEXED

INPUT VIDEO
N —| CRT
225MHz 180 MHz

MULTITAP
VIDEQ

ADDRESS e
GRAPHICS
‘—‘l PROCESSOR | DATA IBUFFER

SYSTEM
BUS

00D
PIXELS
(D13,...15)

SHIFT
8 BITS PER
FRAME REGISTER | FRAME

Figure 1: Build your own 2K x 2K graphics controller. Shown here are the func-
tional partitions of a graphics system as well as the bandwidth associated with
each partition.
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Four 256K x 4-bit VRAMs comprise DATA,
each plane of the buffer in a 4-Mpixel ADDRESS, AND

display subsystem. Single bit-per-plane CONTROL
cLock

1-MBIT

monochrome displays require a single

4 4 rd vn)s7 RAM

plane. Figure 3 shows a single plane of

{

memory and the frame-buffer organiza-

PIST P14 (P13 (P12

P11, P10, P9, P8 P1_P6 PS , P4 CRCBORI)

tion. Monochrome displays with gray-

HERHE HEH HE

scale as well as color displays require a
frame buffer with multiple planes. Every

1 256K
. x4

plane of memory includes 1 bit of infor-

mation pertaining to each pixel. —
Each plane of a frame buffer outputs a _.I—I—l

16-bit word (representing 16 pixels) on

1 1| 11 ‘—I' w.iml

every clock cycle. Here, shift registers

on-board the 256K X 4 VRAMs are used DATA OUT
to output the data. A typical 1-Mbit 25z ols ol ofs o
VRAM can shift data at speeds up to 33

o1 D 05 D! 3 02 01 Do

MHz. Ina4-Mpixel display,a22.5-MHz  Figure 3: Asingle plane of memory ina f buffer or ion. Color
clock provides the output bandwidth— display controllers require such frcm. buffers to be designod wlth multiple

multiplied by 16, the clock ultimately
provides the 360-MHz bandwidth re-
quired to drive a 4-Mpixel monitor. One way to achieve this 16X
multiplication involves splitting the frame-buffer output into even
and odd channels. Bit O (of each word) represents an even pixel,
bit 1 represents an odd pixel, and so on. Figure 1 shows the data
flow split into two 8-bit streams and input into two separate
multitap video shift registers. The shift registers accept an 8-bit
parallel input and shift the data out 1 bit at atime. The 8:1 ratio
provides an 8 X speed increase to 100 MHz in both the even and
odd output channels.

The multiplexed input to a Brooktree RAMDAC provides the
final 2X speed increase. The RAMDAC combines both even and
odd pixel data streams and generates the 360-MHz signal. Shift
registers, color LUTs, and DACs make up the back-end circuitry.

Designing the Board

In2K X 2K display controllers, the final system application will
dictate both the choice of graphics processor and the frame buffer
design. In this example, the frame buffer consists of a planar
organization with 8 bits/pixel and single buffering. This type of
design also includes four planes of overlay image memory. The
overlay buffer provides a method of adding a color cursor or
selectively masking parts of an image for X Windows
applications.

Four 1-Mbit VRAM chips define a single plane; the 12-plane
system requires a total of 48 memory chips. Each plane produces
16 bits of data per clock cycle. Thus, the frame buffer produces a
total of 192 bits (12 words). Typically, the shift register clock input
tothe VRAM will be around 22.5 MHz. Output from each
memory plane is split into even and odd pixel data streams.
Figure 4 shows how a single plane connects to a shift register to
generate a 180-MHz data stream. Because the frame buffer
employs a planar architecture, each word of data from a plane
contains a single bit (plane) of 16 different pixels output from the
frame buffer.

Sixteen (8 for even pixels. 8 for odd pixels) 8-bit shift registers
are required to accept the eight individual words from the eight
image planes. These shift the data out so that the combined dual
8-bit outputs of the shift registers represent all eight planes of
single odd and even pixels. The shift-register operation orders the

planes. Each plane will output a 16-bit word for every clock cycle.

data and provides an 8:1 bandwidth increase to 180 MHz.
Likewise, four pairs of 8-bit shift registers handle even and odd
pixel inputs from the four frame-buffer planes dedicated to the
overlay image.

Off-the-Shelf IC Solutions

Figure 5 shows a back-end 2K X 2K graphics controller design
implemented with two off-the-shelf VLSI ICs from Brooktree—
Bt424 and Bt492. In the Bt424 design, a40-bit multitap shift
register is used to shift video data. The part can accept 40 inputs
and provide five outputs. It can also be programmed to operate as
asingle shift register of up to 40 bits, two 16- or 20-bit shift
registers, five 8-bit shift registers, or four 10-bit shift registers.
Five Bt424 shift registers are required to handle the 12 words of
data available on each memory cycle. Working in parallel, these
ICs implement 24 8-bit shift registers and output dual 180-MHz
data streams. These dual data streams represent even and odd
pixel data. Overlay data streams are wired in a logical-OR to the

D209 o4
024-D31 [+
016023 @
EVEN PIXELS
D14 015
o012 o14
010 013
08 D12
06 D11 at 180 MHz
o4 010
e 09 g
FRAME DO D8 wuLTiTAP
BUFFER VIDEO
PLANE 1 SHIFT
015 o7
o o7 REGISTER
on D5
09 04
o7 03
05 02 o 180 MHz
03 01
o1 00
0DD PIXELS
Figure 4: C cting image pl to shift registers. In this
diagram, a singlc ge planeis ted toa multitap

video register to produce a 180-MHz data stream.




Article Reprints Brooktree®

IMAGING AND GRAPHICS

OVERLAY PLANE 4 —/B—~
OVERLAY PLANE 3 —<>—| — ]
OVERLAY PLANE2 —& — 8 Bt492 CRT
OVERLAYPLANET — | Bra24  f— -] RAMDAC RED
EVEN IMAGE PLANE 8 —5—1
PIXELS IMAGE PLANE 7 —4—=1
IMAGE PLANE 6 —~ —~1 B2
IMAGE PLANE 5 —2 ] Y
IMAGE PLANE4 —2 | Btd24 By | 2o oRaM RAMDAC
IMAGE PLANE 3 ——=| 8 16x 8RAM | °8
IMAGE PLANE 2 —4—| OVERLAY CAT
IMAGE PLANE 1 —~— GREEN
OVERLAY PLANE 4
OVERLAYPLANE3 — & _|  Btd24 PBO- | 256x 8 RAM
s | P87 LT
OVERLAY PLANE 2 —5—1 [ s X oRAM |78
OVERLAY PLANE 1 —A4—={  BY2¢ ey
IMAGE PLANE 8 —<——1
0DD IMAGE PLANE 7
PIXELS IMAGE PLANES —4—~|  Bl424
IMAGE PLANE 5 —4—[D32-D39 04
IMAGE PLANE 4 —&———[D24-031 Q3 ’ﬁ Bt492 CRT
IMAGE PLANE3 & _[D16:023 Q2 . RAMDAC BLUE
IMAGE PLANE2 & ___|D8D15 Q1 8
IMAGE PLANE1 __8__|D0D7 Q0
8 Bt424

Figure 5: Completing the design. Combining fast 1-Mbit Bt492 RAMDACs allows designers to build 2K- x 2K- x
VRAMs with four Brooktree Bt424 shift registers and three 12-bit display controllers with off-the-shelf parts.
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four lower-order bits of each pixel. Therefore, an overlay enable
signal can override the normal image.

RAMDAC Role

Both the even and odd pixel data streams feed three Bi492 RAM-
DACs. Each RAMDAC accepts the dual data stream into separate
color LUTS. Outputs of the dual LUTS are then combined by a 2:1
on-board multiplexer. This multiplexer outputs an 8-bit
360-MHz stream of data to the on-chip DAC driving the CRT.
The RAMDAC also accepts an overlay input associated with each
byte received. Dual on-chip 16 X 8 overlay memory overrides the
normal color LUT when the overlay input is active. The lower 4
bits of the pixel data input provide the index into the overlay-
memory LUT.

Eight planes of image memory can be used to display 256 col-
ors. However, the 256 x 8 LUTs offer a palette of 16.8M. Thus,
the Btd24 and Bt492 can be used to implement true-color display
systems. For example. a design that includes eight planes of
memory per color in the frame buffer can display 16.8M colors
outof a palette of 16.8M.

Using eight planes per color also requires a set of shift registers
dedicated to each color, with each set of shift registers feeding
separate RAMDACS. Such designs therefore require triple the
number of VRAM and shift register ICs compared to the exam-
ple here. Interconnections of the frame buffer. shift registers, and

RAMDACS, however, will remain the same.
VLSIECL ICs offer several advantages. In the example
shown, five shift-register ICs were used. Other available ECL
shift registers only handle 8 bits. Therefore, similar designs
would require 36 shift-register ICs. Using the Brooktree Bt424
results in lower parts cost, more board space, and a simpler
layout. Brooktree's Bt492 RAMDAC features dual 180-MHz in-
puts, an on-board multiplexer to increase bandwidth to 350
MHz, the 180-MHz dual-color LUTs, and a 350-MHz DAC.
Implementing the controller with the Bt424 and Bt492 pro-
vides a clear cost advantage over controllers implemented with
semicustom ICs. Functional features key to 2K x 2K display
systems include support for a 16-color overlay function used to
implement X Windows and TTL interfacing. Furthermore, both
ICs can be used in nongraphics applications. Brooktree's Bt424
can serve as a general-purpose fast ECL shift register while the
Bt492 can be used as a 512- X 8-bit transcendental DAC for syn-
thesizing sinusoids. ESD:

REPRINTED WITH PERMISSION ESD MAGAZINE 3/89. 1900 WEST PARK DRIVE SUITE 200, WESTBOROUGH, MA 01581
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This collection of international standards provides
concise descriptions of some common video and image
transmission formats. Each document contains the
essential signal and coding parameters necessary for
the designer who must interface to transmission
protocols.

The Electronic Industry Association (EIA) publishes
bulletins, recommendations and standards applicable to
broadcast television and display systems. The RS-170
monochrome standard, which was updated to the
composite chrominance subcarrier "A" version,
describes the common video interface for NTSC format
television. The RS-330 and RS-343 standards describe
camera interfaces for raster scan formats ranging from
525 lines to 1024 lines; the parameters are also widely
applied to component RGB computer graphics
interfaces.

The International Telecommunications Union (ITU) is
the governing body of several committees, including
the Consultative Committee of International Radio
(CCIR). The recommendation CCIR 601-1 defines the
digital encoding standards for television signals,
report CCIR 624-3 lists the electrical specifications for
worldwide broadcast television signals.

Component Analog equipment usually has individual
hardware requirements and has not been widely adopted
by standards agencies, although manufacturers usually
provide specific parameters in their literature. The
newest HDTV production standards (such as SMPTE
240M) present some unique interface requirements (like
Tri-Level Sync), but are not yet universally accepted
and, hence, not included. For the international
equipment designers, the CCIR 624 report summarizes
the fourteen television formats to be found worldwide.

With the advent of digital video transmission, the
problems of conflicting video formats came together in
the CCIR 601 recommendation, which also described
desirable filtering limits. This was the basis for the D1
(SMPTE) Digital Component Video Tape Recorder
interface, which has evolved into the lower cost
Composite Digital Video Tape Recorder interface D2
(SMPTE 244M). The serial transmission of CCIR 601
protocol digital video has been covered in CCIR 656,
but adoption of uniform coding schemes for DC noise
tolerance has not resulted in wide standardization.

Other agencies that publish relevant standards are the
European Broadcast Union (EBU), the Society of
Motion Picture and Television Engineers (SMPTE), and
the Institute of Electronic and Electrical Engineers
(IEEE). An address reference list of these agencies is
provided at the end of this section.
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ELECTRICAL PERFORMANCE STANDARDS FOR
HIGH RESOLUTION MONOCHROME
CLOSED CIRCUIT TELEVISION CAMERA

(From EIA Standard RS-343 and Standards Proposal No. 1025 formulated under the cognizance of
EIA Committee TR-17 on Closed Circuit Television.)

1. INTRODUCTION

The Electrical Performance Standards for High Resolution Monochrome Closed Circuit Television Equipment given here
represent, it is believed, the best agreement between the members of the Closed Circuit Television Committee, who drafted these
Standards, consistent with the rapidly developing state-of-the-art.

The Standards consist of (1) Definitions, (2) Minimum Standards, and (3) Methods of Measurement, for those parameters believed
to be of importance.

These Standards are intended to apply only to locally generated signals; that is, signals generated in the camera itsclf or at a
nearby point where control can be exercised over picture quality.

This Standard is written to encompass equipment which operates in the range from 675 t01023 scanning lines with a field rate of

60 hz, interlaced 2:1. It is understood that special requirements may require different line numbers. It is recommended that one of
the following be considered to satisfy particular requirements: 675, 729, 875, 945, or 1023 lines.

The tolerance on any line number in this specification shall be + 1%.

2. CAMERA OUTPUT - VIDEO

Definition - The camera output terminals are defined as the junction between the camera or switching facilities and the line
feeding either a transmission system or a visual display. The camera output signal is that signal which appears across the camera
output terminals.

In this document any reference to camera output refers to the output of the camera channel whether it is a single unit or a
multi-unit system.

The standard signal which will be discussed below is the signal which appears across the output terminals of the camera when
they are connected to the standard load impedance.

The signal which appears across the line feeding either a transmission system or a visual display may be different from the
standard signal. This is because the circuit may be equalized on an overall transmission basis and not with a view to keeping the

input impedance of the line a specified value.

Under these conditions monitoring measurements made at the output terminals of the camera must be properly interpreted.
2.1 Impedance

Definition - The complex ratio of voltage to current in a two terminal network, expressed in ohms.

Reprinted with the prior authorization of the Electronic Industries Association (EIA) as copyright holder from Electrical
Performance Standards for High Resolution Monochrome Closed Circuit Television Camera. The choice of material to be excerpted
has been made by Brooktree and,therefore, does not affect the responsibility of the EIA.

4.5 RS-343-A
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Minimum Standard - The standard load impedance of the camera output shall have a value of 75 ohms + 5% over the frequency
range of 0 to 10 MHz and shall be connected for single-ended operation.

Method of Measurement - It is recomennded that the load impedance for the camera be measured by means of impedance bridges
capable of an accuracy of + 1% in the vicinity of 75 ohms.

2.2 Direct Current in Output

Minimum Standard - The open-circuit DC voltage of the camera output shall not exceed 2 volts. The short-circuit DC current shall
not exceed 2 milliamperes. These DC values are presumed to be independent of the output signal.

Method of Measurement - The open-circuit DC voltage should be measured with a voltmeter of at least 20,000 ohms per volt. The
short-circuit DC current should be measured with a milliammeter of, at most, 10 ohms internal resistance.

2.3 Polarity

Definition - The sense of the potential of a portion of the signal representing a dark area of a scene relative to the potential of a
portion of the signal representing a light area. Polarity is stated as "black-negative” or "black-positive".

Standard - The standard polarity of the output of the camera shall be black-negative.
Method of Measurement - It is recommended that signal polarity be measured by means of an oscilloscope of known deflection
polarity.
24 Composite Picture Signal*
Definitions:
Picture Signal - The signal resulting from the scanning process.
Sync Signal - The signal employed for the synchronization of scanning.
Sync Level - The level of the peaks of the sync signal.
Blanking Level - That level of a composite picture signal which separates the range containing picture information
from the range containing synchronizing information. (This term should be used for controls performing this
function.)
Black Peak - A peak excursion of the picture signal in the black direction.
White Peak - A peak excursion of the picture signal in the white direction.
Reference White Level - The picture signal level corresponding to a specified maximum limit for white peaks.

Reference Black Level - The picture signal level corresponding to a specified maximum limit for black peaks.

Setup - In television, the ratio between reference black level and reference white level both measured from blanking
level. It is usually expressed in percent. (This is equivalent to the difference in level between reference black level and
blanking level, expressed in IRE units).

*Measurement of signal levels shall be made in accordance with 58 IRE 23.S1, IRE Standards on Television: Measurement of
Luminance Signal Levels, 1958 or latest revision thereof. This standard defines the levels of a Television signal in terms of IRE
units. Reference white level is + 100 IRE units; blanking level is 0 IRE units; sync level is - 40 IRE units. Thus the
peak-to-peak level of a signal extending from reference white to sync tip is 140 IRE units.
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Composite Picture Signal - The signal which results from combining a blanked picture signal with the sync signal.

Blanked Picture Signal - The signal resulting from blanking a picture signal. (This signal may or may not contain
setup. (A blanked picture signal with setup is commonly called a non-composite signal.)

Level (in television)
Signal amplitude measured in accordance with specified techniques.
A specified position on an amplitude scale applied to a signal waveform.

Standard - Tt shall be standard that the blanked picture signal with setup (non-composite), as measured from blanking level to
reference white level across the standard load impedance of the camera, be 0.714 + 0.1 volt (100 IRE units).

It shall be standard that the synchronizing signal as measured across the standard load impedance of the camera be 0.286 + 0.05
volts (nominally 40 + IRE units).

It shall be standard that the setup be 7.5 + 5 IRE units (2.5% to 12.5% of the blanked picture signal).

Method of Measurement - It is recommended that the signal voltage output of the camera be measured by means of an
oscilloscope capable of measuring such a signal with an accuracy of + 2% of the actual value over the voltage range of 0.2 to 1.5
volts. The oscilloscope should incorporate a linear scale having a zero line which can be alligned with blanking level and
divisions extending to at least 100 in the white direction and to at least 50 in the black direction. Some means of calibration
should be provided so that signal level measurements can be made in volts as well as in IRE units.
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HIGH RESOLUTION TV SYSTEM PARAMETERS

Fundamental Generated Frequency (MHz) (8)

(CVI BN BN BN IO - :
Ver. RpMhz (6) | Rp=R,(9) |Ry =800 lines |Ry, = 1000 lines
Lines/ JActive | Res fh th th
Frame | Lines | R, | KHz | psecs | gecs [43(D| 1:1 | 43 [ 1:1 ) 43 | 1.1 | 43 | 121

675 | 624 | 425 | 20.25)49.38 [42.38) 63.6 | 84.8 | 6.69 | 5.01 | 12.6 | 9.44 | 15.7 | 11.8
729 | 674 | 475 | 21.87]|45.72 |38.72} 58.1 | 77.4 | 8.18 | 6.13 | 13.8 | 10.3 | 17.2 | 12.9
875 | 809 575 | 26.25(38.09 |31.09| 46.6 | 62.2 | 12.3 | 9.25 | 17.2 | 12.9 | 21.4 | 16.1
945 | 874 600 | 28.35}135.27 |28.27| 42.4 | 56.5 | 14.1 | 10.6 | 18.9 | 14.1 | 23.6 | 17.7
1023 | 946 650 | 30.69(32.58 |25.58| 38.4 | 51.2 § 16.9 | 12.7 | 20.8 | 15.6 | 26.1 | 19.5

Vertical Blanking = 1250 psecs nominal.
Horizontal Blanking = 7 psecs nominal.

NOTES:

N R

.. Active Lines = Lines / Frame less those occurring during vertical blanking.
. Vertical Resolution = Active Lines times Kell Factor (0.7). Vertical Resolution rounded to nearest 25 lines.

fy, = Horizontal scanning frequency.

tp, = Total horizontal line time.

tp, = Total active horizontal line time (t, - 7 psecs.)

Ry /MHz = Lines of horizontal resolution per MHz of bandwidth.
Aspect Ratio.

. Fundamental generated frequency required to provide indicated resolution in lines per picture height.
. Fundamental generated frequency required to provide horizontal resolution equal to vertical resolution.
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COMPOSITE VIDEO WAVEFORM
HIGH RESOLUTION MONOCHROME TELEVISION CAMERA

1250 £150pS

©

OPTIONAL VERTICAL
s BLANKING INTERVAL l” N ("\

el
T 2752258

FRONT PORCH
FIGURE 1

NOTES:
1. 8=0.714 £ 0.1 volt (100 IRE Units) 12. Rise and fall times of vertical blanking and vertical
2. o = 0.286 (40 IRE Units) nominal. sync pulse, measured from 10% to 90% amplitudes, shall
3. Syne to total signal ratio (o/(B + &) ) = 28.6 + 5% be less than Sp/s. il bo Toss than 0
4. Blanking = 7.5 % 5 IRE Units (2.5% 10 12.5% of 8) 12 Tilt on vemical symc pulss shal bs Joss e 118
5. Horizontal Rise Times measured from 10% to 90% . orizontal nformation 1s provi uring the ver-

amplitudes shall be less than 0.1p/s.

6. Overshoot on horizontal blanking signal shall not
exceed 0.028 at beginning of front porch and 0.058 at
end of back porch.

7. Overshoot on sync signal shall not exceed 0.058.
8. T = start of vertical sync pulse.

9. T, = start of vertical blanking.

10. T, =T, *0
1770 250

11. A - vertical sync pulse = 125 * 50p/s measured be-

tween 90% amplitude points.

tical sync pulse it must be at 2H frequency and as shown
in the optional vertical blanking interval waveform.

15. B - vertical serration = 2 + .5/s measured between
the 90% amplitude points. Rise time measured from 10%
to 90% amplitudes shall be less than 0.1p/s.

16. If equalizing pulses are used in the vertical blanking
interval waveforms they shall be 6 in number preceding
and following the vertical sync pulse, be at 2H frequency
and 1/2 the width of H sync pulse.

17. It is recommended that for proper interlace the time
duration between the leading edge of vertical sync and
the leading edge of horizontal sync be a multiple of H/2.
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ELECTRICAL PERFORMANCE STANDARDS FOR
CLOSED CIRCUIT TELEVISION CAMERA 525/60 INTERLACED 2:1

(From Standards Proposal No. 900 Formulated under the cognizance of
EIA Committee TR-17 on Closed Circuit Television.)

1. Introduction

The Electrical Performance Standards for Closed Circuit Television Camera given here represent, it is believed, the best
agreement between the members of the Closed Circuit Television Committee, who drafted these Standards, consistent with the
rapidly developing state-of-the-art.

(The term "camera" as used in this document may include a single or multiple unit camera chain.)

The Standards consist of (1) Definitions, (2) Standards, and (3) Methods of Measurement, for those parameters believed to be of
importance.

These Standards are intended to apply only to locally generated signals; that is, signals generated in the camera itself or at a
nearby point where control can be exercised over picture quality. They are not intended to apply to equipment described by EIA

Standard, RS-170, Electrical Performance Standards - Monochrome Television Studio Facilities, November 1957, or revision
thereof.

2. CAMERA OUTPUT - VIDEO
Definition - The camera output terminals are defined as the junction between the camera or switching facilities and the line
feeding either a transmission system or a visual display. The camera output signal is that signal which appears across the camera

output terminals.

The standard signal which will be discussed below is the signal which appears across the output terminals of the camera when
they are connected to the standard load impedance.

The signal which appears across the line feeding either a transmission system or a visual display may be different from the
standard signal. This is because the circuit may be equalized on an overall transmission basis and not with a view to keeping the
input impedance of the line a specified value.

Under these conditions, monitoring measurements made at the output terminals of the camera must be properly interpreted.

2.1 Load Impedance

Definition - The complex ratio of voltage to current in a two terminal network, expressed in ohms.

Standard - The standard load impedance of the camera output shall have a value of 75 ohms + 5% over the frequency range of the
camera and shall be connected for single-ended operation.

Method of Measurement - 1t is recommended that the load impedance for the camera be measured by means of impedance bridges
capable of an accuracy of *+ 1% in the vicinity of 75 ohms.

2.2 Direct Current in Output

Standard - The open-circuit DC voltage of the camera output shall not exceed + 2 volts. The short-circuit DC current shall not

exceed 2 milliamperes. These DC values are presumed to be independent of the output signal. (These values chosen are to
facilitate interconnection of various pieces of equipment in the system.)

Reprinted with the prior authorization of the Electronic Industries Association (EIA) as copyright holder from Electrical
Performance Standards for Closed Circuit Television Camera 525/60 Interlaced 2:1. The choice of material to be excerpted has
been made by Brooktree and, therefore, does not affect the responsibility of the EIA.
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Method of Measurement - The open-circuit DC voltage should be measured with a voltmeter of at least 20,000 ohms per volt. The
short-circuit DC current should be measured with a milliammeter of, at most, 10 ohms internal resistance.

23 Polarity

Definition - The sense of the potential of a portion of the signal representing a dark area of a scene relative to the potential of a
portion of the signal representing a light area. Polarity is stated as "black-negative" or "black-positive".

Standard - The standard polarity of the output of the camera shall be black-negative.

Method of Measurement - It is recommended that signal polarity be measured by means of an oscilloscope of known deflection
polarity.

24 Composite Picture Signal*

Definitions:
Picture Signal - The signal resulting from the scanning process.
Sync Signal - The signal employed for the synchronization of scanning.
Sync Level - The level of the peaks of the sync signal.
Blanking Level - That level of a composite picture signal which separates the range containing picture information
from the range containing synchronizing information. (This term should be used for controls performing this
function.)
Black Peak - A peak excursion of the picture signal in the black direction.
White Peak - A peak excursion of the picture signal in the white direction.
Reference White Level - The picture signal level corresponding to a specified maximum limit for white peaks.
Reference Black Level - The picture signal level corresponding to a specified maximum limit for black peaks.
Setup - In television, the ratio between reference black level and reference white level both measured from blanking
level. It is usually expressed in percent. (This is equivalent to the difference in level between reference black level and
blanking level, expressed in IRE units).

Composite Picture Signal - The signal which results from combining a blanked picture signal with the sync signal.

Blanked Picture Signal - The signal resulting from blanking a picture signal. (This signal may or may not contain
setup. A blanked picture signal with setup is commonly called a non-composite signal.)

Level (in television) - Signal amplitude measured in accordance with specified techniques.
A specified position on an amplitude scale applied to a signal waveform.

Standard - It shall be standard that the blanked picture signal with setup (non-composite), as measured from blanking level to
reference white level across the standard load impedance of the camera, be 0.714 + 0.1 volt (100 IRE units).

It shall be standard that the synchronizing signal as measured across the standard load impedance of the camera be 0.286 * 0.05
volts (nominally 40 + IRE units).

*Measurement of signal levels shall be made in accordance with 58 IRE 23.S1, IRE Standards on Television: Measurement of
Luminance Signal Levels, 1958 or latest revision thereof. This standard defines the levels of a television signal in terms of IRE
units. Reference white level is + 100 IRE units; blanking level is 0 IRE units; sync level is - 40 IRE units. Thus the
peak-to-peak level of a signal extending from reference white to sync tip is 140 IRE units.
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It shall be standard that the setup be 7.5 + 5 IRE units (2.5% to 12.5% of the blanked picture signal).

Method of Measurement - It is recommended that the signal voltage output of the camera be measured by means of an
oscilloscope capable of measuring such a signal with an accuracy of + 2% of the actual value over the voltage range of 0.2 to 1.5
volts. The oscilloscope should incorporate a linear scale having a zero line which can be aligned with blanking level and
divisions extending to at least 100 in the white direction and to at least 50 in the black direction. Some means of calibration
should be provided so that signal level measurements can be made in volts as well as in IRE units.

SECTION 2.5 PICTURE FIDELITY - DELETED

2.6 SYNC SIGNAL TOLERANCE

Definition - It shall be standard that the synchronizing signal waveform at the output of the picture line amplifier conform with
the drawing, Figure #1, Composite Video Waveform, 525/60 Interlaced 2:1.

Standard - It shall be standard that the time of occurrence of the leading edge of any horizontal pulse "N" of any group of twenty
horizontal pulses not differ from "NH" by more than 0.001H where "H" is the average interval between the leading edges of
horizontal pulses as determined by an averaging process carried out over a period of not less than 20 or more than 100 lines.

It shall be standard that the frequency of horizontal and vertical scanning pulses not vary from the values established by the
standards of frame frequency and number of scanning lines by more than + 1% regardless of variations in frequency of the power
source supplying the camera. :

Method of Measurement - It is recommended that pulse amplitudes be measured in peak-to-peak volts. This can be done
satisfactorily with an oscilloscope and a calibrated comparison signal. Accuracy of measurement should be at least + 2%. The
time of rise is the time required for changing from 10 percent to 90 percent of normal amplitude. The time of decay is the time
required for changing from 90 percent to 10 percent amplitude. Peak pulse width shall be the width measured at 90 percent
amplitude. Base pulse width shall be the width measured at 10 percent amplitude. Pulse interval measurements shall be made
between corresponding 10% points on the pulses. The width of the vertical pulse, as well as the phase relationship between this
pulse and the other blanking and synchronizing pulses can be determined by the "pulse cross" method. To do this a monitor is
synchronized in such a manner that the vertical blanking bar appears horizontally near the center of the picture and the
horizontal blanking bar appears vertically through the center of the picture. A substantial increase in vertical deflection
amplitude of the monitor allows details to be seen more easily.

The allowable variations in timing between successive horizontal pulses is measured in terms of percent of a horizontal scanning
. period. This can be measured on the same monitor used to indicate the "pulse cross” if the horizontal scanning has automatic

frequency control with a sufficiently long time constant to give substantially constant frequency over a period of 20 lines.

Accuracy of measurement will depend on the maximum amount of horizontal scanning available, the resolution of the cathode ray
tube, and the wave front steepness of the pulses supplied to the grid of the cathode ray tube.

A frequency or a frequency deviation meter with an accuracy of + 0.1 cycle at 60 cycles or * 25 cycles at 15,750 cycles can be used
for measuring either the frame frequency or the line frequency of the output signal from the picture line amplifier.
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COMPOSITE VIDEO WAVEFORM
525/60 INTERLACED 2:1

b

R

)
OPTIONAL VERTICAL |
" BLANKING INTERVAL |
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—_— .L_l__ —_— l OREF
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I T/ = l—a258 BACK PORCH
I | MIN
' '4,75 £.508
FRONT PORCH
FIGURE 1
NOTES:
1. 8=0.714 % .1 volt (100 IRE Units). 11. A;Oj;rﬁcal ;yr;c pulse = 150 £ 50p/s measured be-
- : . tween o amplitude pomts.
2. o= 0286 (40 .IRE Unfts) nominal. 12. Rise and fall times of vertical blanking and vertical
3. Sync to total signal ratio (0/(B + &) = (28.6 + 5)%. sync pulse, measured from 10% to 90% amplitudes,
4. Blanking = 7.5 £ 5 IRE Units (2.5% to 12.5% of 8). shall be less than 5p/s.
5. Horizontal Rise times measured from 10% to 90%

amplitudes shall be less than 0.3p/s.

6. Overshoot on horizontal blanking signal shall not
exceed 0.028 at beginning of front porch and 0.058 at
end of back porch.

7. Overshoot on sync signal shall not exceed 0.058.
8. TO = start of vertical sync pulse.

9. Ty =start of vertical blanking.

10. T1=T, *0
-250 u/fs

RS-330

13. Tilt on vertical sync pulse shall be less than 0.1
14. If horizontal information is provided during the
vertical sync pulse it must be at 2H rate and as shown in
the optional vertical blanking interval waveform.

15. B - vertical serration = 4.5 + .5p/s measured be-
tween the 90% amplitude points. Rise times measured
from 10% to 90% amplitudes shall be less than 0.3p/s.
16. If equalizing pulses are used in the vertical blank-
ing interval waveform they shall be 6 in number pre-
ceeding the vertical sync pulse and be at 2H rate.
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ELECTRICAL PERFORMANCE STANDARDS
MONOCHROME TELEVISION STUDIO FACILITIES

(From Standard TR-135 and Standards Proposal Nos. 475 and 536 formulated under the cognizance
of EIA Engineering Committee TR-4 on Television Transmitters)

1. INTRODUCTION

The Electrical Performance Standards for Monochrome Television Studio Facilities given here represent, it is believed, the best
agreement between the members of the Television Studio Facilities Sub-committee, who drafted these Standards, consistent with
the rapidly developing state of the art.

The Standards consist of (1) Definitions, (2) Minimum Standards, and (3) Methods of Measurement, for those parameters believed
to be of importance.

These Standards are intended to apply only to locally generated signals; that is, signals generated in the studio itself or at a
nearby point where control can be exercised over picture quality.

2. PICTURE LINE AMPLIFIER OUTPUT

Definition - The picture line amplifier output terminals are defined as the junction between the studio facility and the line feeding
either a relay transmitter, a visual transmitter, or a network. The picture line amplifier output signal is that signal which appears
across the picture line amplifier output terminals.

The standard signal which will be discussed below is the signal which appears across the output terminals of the picture line
amplifier when they are connected to the standard load impedance.

The signal which appears across the line feeding either a relay transmitter, a visual transmitter, or a network may be different
from the standard signal. This is because the circuit may be equalized on an overall transmission basis and not with a view to
keeping the input impedance of the line a specified value.

Under these conditions monitoring measurements made at the output terminals of the picture line amplifier must be properly
interpreted.

2.1 Impedance
Definition - The complex ratio of voltage to current in a two terminal network, expressed in ohms.

Minimum Standard - The standard load impedance of the picture line amplifier shall have a value of 75 ohms + 5% over the
frequency range of 0 to 4.5 MC and shall be connected for single-ended operation.

The internal impedance of the picture line amplifier shall be 75 ohms + 10% at those frequencies where the impedance of the
output condenser (if used) may be neglected. The time constant of the internal impedance combined with the standard load
impedance shall be 0.1 second or greater.

Method of Measurement - It is recommended that the load impedance for the picture line amplifier be measured by means of
impedance bridges capable of an accuracy of + 1% in the vicinity of 75 ohms.

The internal impedance of the picture line amplifier should be measured by the resistance variation method. This measurement
should be made at the standard output level of the amplifier. The load impedance should be varied from 75 ohms to 50 ochms
approximately.

Reprinted with the prior authorization of the Electronic Industries Association (EIA) as copyright holder from Electrical
Performance Standards - Monochrome Television Studio Facilities. The choice of material to be excerpted has been made by
Brooktree and, therefore, does not affect the responsibility of the EIA.
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2.2 Direct Current in Output

Minimum Standard - The open-circuit DC voltage of the picture line amplifier output shall not exceed 2 volts. The short-circuit
DC current shall not exceed 2 milliamperes. These DC values are presumed to be independent of the output signal.

Method of Measurement - The open-circuit DC voltage should be measured with a voltmeter of at least 20,000 ohms per volt. The
short-circuit DC current should be measured with a milliammeter of, at most, 10 ohms internal resistance.

23 Polarity

Definition - The sense of the potential of a portion of the signal representing a dark area of a scene relative to the potential of a
portion of the signal representing a light area. Polarity is stated as "black-negative" or "black-positive".

Standard - The standard polarity of the picture line amplifier shall be black-negative.

Method of Measurement - It is recommended that signal polarity be measured by means of an oscilloscope of known deflection
polarity.

24 Composite Picture Signal*

Definitions:
Picture Signal - The signal resulting from the scanning process.
Sync Signal - The signal employed for the synchronization of scanning.
Sync Level - The level of the peaks of the sync signal.

Blanking Level - That level of a composite picture signal which separates the range containing picture information
from the range containing synchronizing information.

Black Peak - A peak excursion of the picture signal in the black direction.
White Peak - A peak excursion of the picture signal in the white direction.
Reference White Level - The picture signal level corresponding to a specified maximum limit for white peaks.
Reference Black Level - The picture signal level corresponding to a specified maximum limit for black peaks.

Setup - In television, the ratio between reference black level and reference white level both measured from blanking
level. It is usually expressed in percent.

Composite Picture Signal - The signal which results from combining a blanked picture signal with the sync signal.
Blanked Picture Signal - The signal resulting from blanking a picture signal.

Level (in television) - Signal amplitude measured in accordance with specified techniques.
A specified position on an amplitude scale applied to a signal waveform.

Minimum Standard - It shall be standard that the picture signal, as measured from blanking level to reference white level across
the standard load impedance of the picture line amplifier, be 1.0 £ 0.05 volt.

*A level of .70 volts for color TV applications has received preliminary approval. Where monochrome equipment is used in the
same studio facilities with color equipment, it is expected that both will be adjusted to the .70 volt level. Where monochrome
equipment is used by istelf, it may be desirable to continue with the 1.0 volt level that has been standard for some time. The pri-
mary intent in reaffirming the 1.0 volt standard is to provide assurance that new monochrome equipment will function properly
when used with earlier types of monochrome equipment.
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It shall be standard that the synchronizing signal as measured across the standard load impedance of the picture line amplifier be
40 £ 5% of the picture signal.

It shall be standard that throughout a given transmission the synchronizing signal be maintained constant within + 4% as
measured across the standard load impedance of the picture line amplifier. This variation may take place on a long time basis
only and not during successive cycles. The allowable amplitude variation over one frame should be considerably smaller.

The amplitude of blanking level referred to the AC axis of the signal at the picture line amplifier output shall not vary more than
+ 5% of the sync signal amplitude during one field. The AC axis of the signal shall be determined by averaging the signals over
one field. The sync amplitude is designated as "a." in the drawing entitled "Picture Line Amplifier Standard Output”.

It shall be standard that the minimum setup be 7.5 + 2.5%.

Method of Measurement - It is recommended that the signal voltage output of the picture line amplifier be measured by means of
an oscilloscope capable of measuring such a signal with an accuracy of + 2% of the actual value over the voltage range of 0.2 to
2.0 volts. The oscilloscope should incorporate a linear scale having a zero line which can be alligned with blanking level and
divisions extending to at least 100 in the white direction and to at least 50 in the black direction. Some means of calibration
should be provided so that signal level measurements can be made in volts as well as sync and other measurements in percent of
picture signal. The oscilloscope amplifier characteristics should be such as to introduce negligible measurement errors due to
low frequency distortion or overshoot. In order to provide the minimum band-width consistent with satisfactory readings of
levels it is recommended that the amplitude response at 3 megacycles be minus 6 plus 2 minus 3db relative to the response at low
frequencies, and that the rise time be approximately 0.175 microsecond without overshoots.

SECTION 2.5 PICTURE FIDELITY - DELETED
2.6 SYNC SIGNAL TOLERANCE

Definition - 1t shall be standard that the synchronizing signal waveform at the output of the picture line amplifier conform with
the drawing "Picture Line Amplifier Standard Output".

Miniumum Standard - It shall be standard that the time of occurrence of the leading edge of any horizontal pulse "N" of any group
of twenty horizontal pulses not differ from "NH" by more than 0.001H where "H" is the average interval between the leading
edges of horizontal pulses as determined by an averaging process carried out over a period of not less than 20 or more than 100
lines.

It shall be standard that the rate of change of frequency of recurrence of the leading edges of the horizontal sync pulses appearing
in the picture line amplifier output be not greater than 0.15 percent per second, the frequency to be determined by an averaging
process carried out over a period of not less than 20 or more than 100 lines, such lines not to include any portion of the vertical
blanking signal.

It shall be standard that the frequency of horizontal and vertical scanning pulses not vary from the values established by the
standards of frame frequency and number of scanning lines by more than + 1% regardless of variations in frequency of the power
source supplying the television station.

It shall be standard that the rate of change of frequency and the time interval between successive pulses that has been made
standard for the horizontal synchronizing pulses appearing across the output of the picture line amplifier also be standard for the
horizontal scanning of the pickup tube.

Method of Measurement - It is recommended that pulse amplitudes be measured in peak-to-peak volts. This can be done
satisfactorily with an oscilloscope and a calibrated comparison signal. Accuracy of measurement should be at least + 2%. The
time of rise is the time required for changing from 10 percent to 90 percent of normal amplitude. The time of decay is the time
required for changing from 90 percent to 10 percent amplitude. Peak pulse width should be the width measured at 90 percent
amplitude. Base pulse width should be the width measured at 10 percent amplitude. The width and the time of rise or decay of
pulses should be measured in fractions of the horizontal or vertical scanning period. Pulse interval measurements should be made
between corresponding points on the pulses. This can be done with a suitable oscilloscope having timing pulses at appropriate
frequencies synchronized with the horizontal trace of the oscilloscope. The accuracy of the timing measurements should be
within 0.001H for horizontal frequency pulses and 0.0001V for vertical frequency pulses. The number of equalizing pulses, the
width of the vertical pulse, as well as the phase relationship between these pulses and the other blanking and synchronizing

4-17 RS-170




Industry Standards Brooktree®

pulses can be determined by the "pulse cross" method. To do this a monitor is synchronized in such a manner that the vertical
blanking bar appears horizontally near the center of the picture and the horizontal blanking bar appears vertically through the
center of the picture. A substantial increase in vertical deflection amplitude of the monitor allows details to be seen more easily.

The rate of change of frequency of the horizontal and vertical sync pulses should be measured in per cent per second. No
satisfactory method seems to be available at the present time to measure this quantity accurately. It is believed possible,
however, that a satisfactory instrument somewhat similar to a frequency deviation meter can be built to serve this purpose.

The allowable variations in timing between succesive horizontal pulses is measured in terms of percent of a horizontal scanning
period. This can be measured on the same monitor used to indicate the "pulse cross" if the horizontal scanning has automatic

frequency control with a sufficiently long constant to give substantially constant frequency over a period of 20 lines.

Accuracy of measurement will depend on the maximum amount of horizontal scanning available, the resolution of the cathode ray
tube, and the wave front steepness of the pulses supplied to the grid of the cathode ray tube.

A frequency or a frequency deviation meter with an accuracy of + 0.1 cycle at 60 cycles or + 25 cycles at 15,750 cycles can be used
for measuring either the frame frequency of the line frequency of the output signal from the picture line amplifier.

The phasing of the vertical blanking signals from two separate sources can be checked on an oscilloscope or a picture monitor
by locking in the oscilloscope sweep with one signal and observing the other.
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MONOCHROME TELEVISION PICTURE LINE AMPLIFIER
STANDARD OUTPUT
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(SEENOTE7)

NOTES:

1. H = time from start of one line to start of next line.
2. V =time from start of one field to start of next field.
3. Leading and trailing edges of vertical blanking
(pedestal) should be complete in less than 0.1H.

4. Leading and trailing edges of horizontal blanking
(pedestal) shall be steep enough to preserve minimum
and maximum values of durations under all conditions
of picture content.

5. All tolerances and limits shown in this drawing are
permissible only for long - time variatons.

6. Equalizing pulse area shall be between 0.45 and 0.5
of the area of a horizontal sync pulse.

7. All rise and decay times shall measure between 0.1
and 0.9 amplitude reference lines.

8. The overshoot on blanking (pedestal) signal shall
not exceed 0.028 at the beginning of the front porch
and shall not exceed 0.058 at the end of the back porch.
The overshoot on sync signals shall not exceed 0.05a.
Any other extraneous signals on the blanking
(pedestal) signal shall not exceed .028.

9. For setting aspect ratio, the horizontal blanking
(pedestal) duration should be set to 0.175H at the 0.58
point.

10. Rise time and decay time of horizontal blanking
shall not exceed 0.003H.
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MONOCHROME TELEVISION PICTURE LINE AMPLIFIER
STANDARD OUTPUT
(VISUAL TRANSMITTER INPUT SIGNAL WAVEFORM)
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RISE TIME AND DECAY TIME OF ALL PULSES 0.003H MAX.
(SEENOTE7)
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COLOR TELEVISION STUDIO
PICTURE LINE AMPLIFIER OUTPUT
RS 170 A
EIA TENTATIVE STANDARD
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COLOR TELEVISION STUDIO
PICTURE LINE AMPLIFIER OUTPUT
RS 170 A
EIA TENTATIVE STANDARD

DETALL Y-Y

IRE

REFERENCE
WHITELEVEL — =100 ——

[—PICTURE BLANKING 10.94SEC 0.2 pSEC —=

(NOTE 16)
z z
REFERENCE 20 | 4mRE i
BLACKLEVEL =’ | BURST i
4 | AMPLITUTUDE !
BLANKING LEVEL A
20
SYNCLEVEL -40
FRONT| SYNC
PORCH | 4.7uSEC
1.5sSEC +
+ 0.1pSEC
0.15SEC
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| H
RE ‘
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20 EQUALIZING == VERTICAL SERRATION
| |- "PuLse
.40
DETAL Z-Z
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50% BURST AMPLITUDE LIMITS
LIMITS (NOTE 13) . (NOTE 14)
LEADING EDGE 53uSEC
OF SYNC — | = 0.IpSEC —
(19 CYLES)
(NOTES 7,13)
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COLOR TELEVISION STUDIO
PICTURE LINE AMPLIFIER OUTPUT
RS 170 A
EIA TENTATIVE STANDARD

NOTES:

1. Specifications apply to studio facilities. Common
carrier, studio to transmitter and transmitter
characteristics are not included.

2. All tolerances and limits shown in this drawing
permissible only for long time variations.

3. The burst frequency shall be 3.579545MHz + 10Hz.

4. The horizontal scanning frequency shall be 2/445
times the burst frequency (one scan period (H) =
63.556p sec).

5. The vertical scanning frequency shall be 2/525
times the horizontal scanning frequency ( one scan
period (V) = 16.783u sec ).

6. Start of color fields I and III is defined by a whole
line between the first equalizing pulse and the
preceding H sync pulse. Start of color fields I and IV is
defined by a half line between the first equalizing pulse
and the preceding H sync pulse. Color field I: that field
with positive going zero-crossings of reference
subcarrier most nearly coincident with the 50%
amplitude point of the leading edges of even numbered
horizontal sync pulses. Reference subcarrier is a
continuous signal with the same instantaneous phase
as burst.

7. The zero - crossings of reference subcarrier shall be
nominally coincident with the 50% point of the
leading edges of all horizontal sync pulses. For those
cases where the relationshop between sync and
subcarrier is critical for program integration, the
tolerance on this coincidence is * 40° of reference
subcarrier.

8. All rise times and fall times unless otherwise
specified are to be 0.14p sec £ 0.02) sec measured
from 10% to 90% amplitude points. All pulse widths
are measured at 90% amplitude points, unless otherwise
specified.

9. Tolerance on sync level , reference black level ( set
up ) and peak to peak burst amplitude shall be + 2 IRE
Units.

10. The interval beginning with line 17 and extending
through line 20 of each field may be used for test, cue
and control signals.

11. Extraneous synchronous signals during blanking
intervals, including residual subcarrier, shall not exceed
1 IRE Unit. Extraneous non-synchronous signals
during blanking intervals shall not exceed 0.5 IRE
Unit. All special purpose signals (VITS,VIR,etc.) when
added to the vertical blanking interval are excepted.
Overshoot on ail pulses during sync and blanking,
vertical and horizontal, shall not exceed 2 IRE Units.

12. Burst envelope rise time is 0.3y sec + 0.2 sec -
0.1y sec measured between the 10% and 90% amplitude
points. Burst is not present during the nine line
vertical interval.

13. The start of burst is defined by the zero-crossing
(positive or negative slope ) that precedes the first half
cycle of subcarrier that is 50% or greater of the burst
amplitude. Its position is nominally 19 cycles of
subcarrier from the 50% amplitude point of leading edge
of sync. (See detail ZZ)

14.The end of burst is defined by the zero-crossing
(positive or negative slope ) that follows the last half
cycle of subcarrier that is 50% or greater of the burst
amplitude.

15. Monochrome signals shall be in accordance with
this drawing except that burst is omitted, and fields ITI
and IV are identical to fields I and II respectively.

16. Occasionally, measurement of picture blanking at

20 IRE Units is not possible because of scene content
as verified on a picture monitor.
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Rec. 601-1
SECTION 11F: DIGITAL METHODS OF TRANSMITTING TELEVISION INFORMATION
Recommendations and Reports
RECOMMENDATION 601-1
ENCODING PARAMETERS OF DIGITAL TELEVISION FOR STUDIOS*

(Question 25/11, Study Programmes 25G/11, 25H/11)
(1982-1986)

The CCIR,

CONSIDERING

(a) that there are clear advantages for television broadcasters and programme producers in digital studio standards
which have the greatest number of significant parameter values common to 525-line and 625-line systems;

(b) that a world-wide compatible digital approach will permit the development of equipment with many common
features, permit operating economies and facilitate the international exchange of programmes;

(c) that an extensible family of compatible digital coding standards is desirable. Members of such a family could
correspond to different quality levels, facilitate additional processing required by present production
techniques, and cater for future needs;

@) that a system based on the coding of components is able to meet some, and perhaps all, of these desirable
objectives;

(e) that the co-siting of samples representing luminance and colour-difference signals (or, if used, the red, green
and blue signals) facilitates the processing of digital component signals, required by present production
techniques,

UNANIMOUSLY RECOMMENDS

that the following be used as a basis for digital coding standards for television studios in countries using the 525-line
system as well as in those using the 625-line system:

1. Component coding

The digital coding should be based on the use of one luminance and two colour-difference signals (or, if used, the red,
green and blue signals).

The spectral characteristics of the signals must be restricted to eliminate aliasing. When using one luminance and two
colour-difference signals as defined in Table I, this can be achieved by using filters as defined in Annex III, Figs. 1 and
2. When using ER, E'G, EB signals or luminance and colour-difference signals as defined in Table II of Annex I, the
characteristics defined by Fig. 1 of Annex III will apply.

Note - The values shown for the luminance filter, used when sampling at 13.5 MHz, given in Fig. 1 of Annex III should
be considered as provisional. Administrations are requested to perform urgent studies to confirm these values.

* Main digital television terms used in the Recommendation are defined in Report 629.

Reprinted with the prior authorization of the International Telecommunications Union (ITU) as copyright holder from
Recommendations and Reports of the CCIR, 1986. The choice of material to be excerpted has been made by Brooktree and,
therefore, does not affect the responsibility of the ITU.
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2. Extensible family of compatible digital coding standards

The digital coding should allow the establishment and evolution of an extensible family of compatible digital coding
standards.

It should be possible to interface simply between any two members of the family.

The member of the family to be used for the standard digital interface between main digital studio equipment, and for
international programme exchange (i.e. for the interface with video recording equipment and for the interface with the
transmission system) should be that in which the luminance and colour-difference sampling frequencies are related in
the ratio 4: 2: 2.

In a possible higher member of the family the sampling frequencies of the luminance and colour-difference signals (or,
if used, the red, green and blue signals) could be related by the ratio 4 : 4 : 4. Tentative specifications for the 4 : 4 : 4
member are included in Annex I (see Note).
Note - Administrations are urgently requested to conduct further studies in order to specify parameters of the digital standards for
other members of the family. Priority should be accorded to the members of the family below 4 : 2 : 2. The number of additional
standards specified should be kept to a minimum.

3. Specifications applicable to any member of the family

3.1 Sampling structures should be spatially static. This is the case, for example, for the orthogonal sampling structure
specified in § 4 of the present Recommendation for the 4 : 2 : 2 member of the family.

3.2 If the samples represent luminance and two simultaneous colour-difference signals, each pair of colour-difference
samples should be spatially co-sited. If samples representing red, green and blue signals are used they should be co-sited.

33 The digital standard adopted for each member of the family should permit world-wide acceptance and application in
operation; one condition to achieve this goal is that, for each member of the family, the number of samples per line specified for
525-line and 625-line systems shall be compatible (preferably the same number of samples per line).

4. Encoding parameter values for the 4 : 2 : 2 member of the family

The following specification (Table I) applies to the 4 : 2 : 2 member of the family, to be used for the standard digital
interface between main digital studio equipment and for international programme exchange.

CCIR-601-1
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TABLE I - Encoding parameter values for the 4: 2: 2 member of the family

Parameters 525-line, 60 field/s (1) 625-line, 50 field/s (1)
systems systems
1. Coded signals: Y, CRr, CB These signals are obtained from gamma pre-corrected signals, namely: E'y,
ER -E'Y,E'B - E'Y (Annex II, § 2 refers)

2. Number of samples per total line:

- luminance signal 858 864

- each colour-difference signal 429 432

(CR, CB)

3. Sampling structure Orthogonal, line, field and frame repetitive. CR and CB samples co-sited with odd (1st, 3rd,

5th, etc.) Y samples in each line.

4. Sampling frequency
- luminance signal 13.5 MHz (2)
- each colour-difference signal 6.75 MHz (2)

The tolerance for the sampling frequencies should coincide with the tolerance for the line
frequency of the relevant colour television standard

5. Form of coding Uniformly quantized PCM, 8 bits per sample, for the luminance signal and each colour-
difference signal

6. Number of samples per digital active

line:
- luminance signal 720
-each colour-difference signal 360
7. Analog-to-digital horizontal timing
relationship:
- from end of digital active line to |16 luminance clock periods 12 Juminance clock periods
V4

8. Correspondence between video
signal levels and quantization levels:

- scale 0 to 255

- luminance signal 220 quantization levels with the black level corresponding to level 16 and the peak white
level corresponding to level 235. The signal level may occasionally excurse beyond level
235

- each colour-difference signal 225 quantization levels in the centre part of the quantization scale with zero signal

corresponding to level 128

9. Code-word usage Code-words corresponding to quantization levels 0 and 255 are used exclusively for
synchronization. Levels 1 to 254 are available for video

(1) See Report 624, Table 1.
(2) The sampling frequencies of 13.5 MHz (luminance) and 6.75 MHz (colour-difference) are integer multiples of 2.25 MHz, the lowest
common multiple of the line frequencies in 525/60 and 625/50 systems, resulting in a static orthogonal sampling pattern for both.
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ANNEX I

TENTATIVE SPECIFICATION OF THE 4 : 4 : 4 MEMBER OF THE FAMILY

This Annex provides for information purposes a tentative specification for the 4 : 4 : 4 member of the family of

digital coding standards.

The following specification could apply to the 4 : 4 : 4 member of the family suitable for television source equip-
ment and high quality video signal processing applications.

TABLE Il - A tentative specification for the 4 : 4 : 4 member of the family

Parameters

525-line, 60 field/s
systems

625-line, 50 field/s
systems

1. Coded signals: Y, CR, CB or R, G, B

These signals are obtained from gamma pre-corrected signals, namely: EY, ER -
EY,EB-EY0orER,EG EB

2. Number of samples per total line for
each signal

858 864

3. Sampling structure

Orthogonal, line, field and frame repetitive. The three sampling structures to be
coincident and coincident also with the luminance sampling structure of the 4 : 2 :
2 member.

4. Sampling frequency for each signal

13.5 MHz

5. Form of coding

Uniformly quantized PCM. At least 8 bits per sample

6. Duration of the digital active line ex-
pressed in number of samples

At least 720

7. Correspondence between video signal
levels and the 8 most significant bits
(MBS) of the quantization level for each
sample:

- scale

-R, G, B or luminance signal (1)

- each colour-difference signal (1)

0 to 255

220 quantization levels with the black level corresponding to level 16 and the peak
white level corresponding to level 235. The signal level may occasionally excurse
beyond level 235

225 quantization levels in the centre part of the quantization scale with zero signal
corresponding to level 128

(1) If used.
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ANNEX 11
DEFINITION OF SIGNALS USED IN THE DIGITAL CODING STANDARDS
1. Relationship of digital active line to analogue sync. reference

The relationship between 720 digital active line luminance samples and the analogue aynchronizing references for
625-line and 525-line systems is shown below.

TABLE III
|
525-line, 1
60 field/s | T 70T 67 !
systems |
! ]
' |
OH Digital active-line Next line
(leading edge of line syncs., period |
half-amplitude reference) OH

| 1
1 [}
625-line, \

50 fieldfs I 720T 127
systems | !
1 1

T : one liminance sampling clock period (74 ns nominal).

The respective numbers of colour-difference samples can be obtained by dividing the number of luminance samples by
two. The (12, 132) and (16, 122) were chosen symmetrically to dispose of the digital active line about the permitted
variations. They do not form part of the digital line specification and relate only to the analogue interface.

2. Definition of the digital signals Y, CR, CB, from the primary (analogue) signals E'R, E'G and
E'B

This section describes, with a view to defining the signals Y, CR, CB, the rules for construction of these signals from
the primary analogue signals ER, E'G and EB. The signals are constructed by following the three stages described in §

2.1, 2.2 and 2.3 below. The method is given as an example, and in practice other methods of construction from these
primary signals of other analogue or digital signals may produce identical results. An example is given in § 2.4.

2.1 Construction of luminance (E 'y) and colour-difference (E R - E 'y) and (E ‘B - E'y) signals
The construction of luminance and colour-difference signals is as follows:

E'y =0299ER +0.587EG +0.114EB  (See Note)
whence:
(ER-E’y) =ER -0299ER -0587TE'G - 0.114E B
=0701EIg - 0.587Elc -0.114E1p
and:
(E'B-E'y)=E'B -0299ER -0.587E'G - 0.114E B
=-029ER - 0.587E'G + 0.886E B

Note - Report 624 Table II refers.
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Taking the signal values as normalized to unity (e.g., 1.0 V maximum levels), the values obtained for white, black and
the saturated primary and complimentary colours are as follows:

TABLE IV
Condition ER EG EB EY ER-EY EB-Ey
White 1.0 1.0 1.0 1.0 0 0
Black 0 0 0 0 0 0
Red 1.0 0 0 0.299 0.701 - 0.299
Green 0 1.0 0 0.587 - 0.587 - 0.587
Blue 0 0 1.0 0.114 - 0.114 0.886
Yellow 1.0 1.0 0 0.886 0.114 - 0.886
Cyan 0 1.0 1.0 0.701 - 0.701 0.299
Magenta 1.0 0 1.0 0.413 0.587 0.587
2.2 Construction of re-normalized colour-difference signals ( E ‘ck and ECp )

Whilst the values for E Y have a range of 1.0 to 0, those for (E R - E 'y ) have a range of + 0.701 to - 0.701 and for (E 'p
-E'y ) arange of + 0.886 to - 0.886. To restore the signal excursion of the colour-difference signals to unity (i.e. + 0.5
to - 0.5), coefficients can be calculated as follows:

KR =(0.5/0.701) = 0.713; KB = (0.5 / 0.886) = 0.564

Then:
Elcg =0.713 (E'g-E 'y )=0.500 ER -0419E G -0.081E B

and:
Ecg =0564 (E'g-E'y )=-0.169ER -0331E'G +0.500E B

where E'cg and E'cp are the re-normalized red and blue colour-difference signals respectively (see Notes 1 and 2).

Note I. - The symbols E'Cg and E'cp will be used only to designate re-normalized colour-difference signals, i.e. having the same
nominal peak-to-peak amplitude as the luminance signal E 'y , thus sclected as the reference amplitude.

Note 2. - In circumstances when the component signals are not normalized to a range of 1 to 0, for example, when converting

from analogue component signals with unequal luminance and colour-difference amplitudes, and additional gain factor will be
necessary and the gain factors KR , Kp should be modified accordingly.
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Quantization
In the case of a uniformly-quantized 8-bit binary encoding, 28 , i.e. 256, equally spaced quantization levels are
specified, so that the range of the binary numbers available is from 0000 0000 to 1111 1111 (00 to FF in hexadecimal

notation), the equivalent decimal numbers being 0 to 255, inclusive.

In the case of the 4 : 2 : 2 system described in this Recommendation, levels 0 and 255 are reserved for synchronization
data, while levels 1 to 254 are available for video.

Given that the luminance signal is to occupy only 220 levels, to provide working margins, and that black is to be at
level 16, the decimal value of the luminance signal, Y, prior to quantization, is:

Y=219(EY)+16,
and the corresponding level number after quantization is the nearest integer value.

Similarly, given that the colour-difference signals are to occupy 225 levels and that the zero level is to be level 128,
the decimal values of the colour-difference signals, CR and Cp, prior to quantization are:

CR =224[0713 (E'R-E'y )1 +128

and:
CB =224[0564 (E'g-E'y )] +128

which simplify to the following:
CR=160 (ER-E'y )] +128
and:
Cp =126 (E'p-E’y )] +128
and the corresponding level number, after quantization, is the nearest integer value.
The digital equivalents are termed Y, CR and CB.
Construction of Y, CR, CB via quantizationof E'R ,E'G,E B

In the case where the components are derived directly from the gamma pre-corrected component signals E R ,E ‘G ,E B,
or directly generated in digital form, then the quantization encoding shall be equivalent to:

ERp (in digital form) = int (219 E R ) + 16
E'Gp (indigital form) = int 219 E G )+ 16
E ‘Bp (in digital form) = int (219 E B ) + 16
Then:
Y=(7/256)E Rp +(150/256)E ‘Gp +(29/256)E Bp
CR =(131/256)E Rp -(110/256)E ‘Gp -(21/256)E Bp +128

CB =-(44/256)E Rp -(87/256)E'Gp +(131/256)E Bp +128
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taking the nearest integer coefficients, base 256. To obtain the 4 : 2 : 2 components Y, CR, CB , low-pass filtering
and sub-sampling must be performed on the 4 : 4 : 4 CR, Cp signals described above. Note should be taken that slight

differences could exist between CR, CB components derived in this way and those derived by analogue filtering prior to
sampling.
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ANNEX III

FILTERING CHARACTERISTICS

(dB)

575 6.75 13.5

FREQUENCY (MHz)

a ) Template for insertion loss | frequency characteristic

0.0510.1dB

3 4
FREQUENCY (MHz)

b) Passband ripple tolerance

FREQUENCY (MHz) 575

c¢) Passband group-delay tolerance

FIGURE 1 - Specification for a luminance or RGB signal filter
used when sampling at 13.5 MHz

Note. - The lowest indicated values in b) and ¢) are for 1 kHz (instead of 0 MHz).
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50
40
40 dB
30
8
6dB
5 f 7
275 3375 6.75
FREQUENCY (MHz)

a ) Template for insertion loss | frequency characteristic

0.02 | 0.01dB

FREQUENCY (MHz)

b) Passband ripple tolerance

1 2 §3
FREQUENCY MHz) 27
Z. 3 dB LOSS FREQUENCY

c) Passband group-delay tolerance

FIGURE 2 - Specification for a colour-difference signal filter used when sampling at 6.75 MHz

Note. - The lowest indicated values in b) and ¢) are for 1 kHz (instead of 0 MHz).
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275 3.375 6.25 6.75
FREQUENCY (MHz)

a ) Template for insertion loss | frequency characteristic

0.1dB

FREQUENCY (MHz)

b) Passband ripple tolerance

FIGURE 3 - Specification for a digital filter for sampling-rate conversion
from4 :4:4 to4 :2:2 colour-difference signals

Notes to Figs. 1,2 and 3:

Note 1. - Ripple and group delay are specified relative to their values at 1 kHz. The full lines are practical limits and the dashed
lines give suggested limits for the theoretical design.

Note 2. - In the digital filter, the practical and design limits are the same. The delay distortion is zero, by design.

Note 3. - In the digital filter (Fig. 3), the amplitude / frequency characteristic (on linear scales) should be skew-symmetrical
about the half-amplitude point, which is indicated on the figure.

Note 4. - In the proposals for the filters used in the encoding and decoding processes, it has been assumed that, in the post-filters

which follow digital-to-analogue conversion, correction for the (sin x/x ) characteristic of the sample-and-hold circuits is pro-
vided.
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SECTION 11A: CHARACTERISTICS OF SYSTEMS FOR MONOCHROME AND COLOUR TELEVISION

Recommendations and Reports
Report 624-3

CHARACTERISTICS OF TELEVISION SYSTEMS
(1974 - 1978 - 1982 - 1986)

The following Tables, given for information purposes, contain details of a number of different television systems in
use at the time of the XVIth Plenary Assembly of the CCIR, Dubrovnik, 1986.

A list of countries and geographical areas, and the television systems used, are given in Annex L.

Specifications of the SECAM IV colour television system, which is still under consideration, are given in Annex IL

Reprinted with the prior authorization of the International Telecommunications Union (ITU) as copyright holder from

Recommendations and Reports of the CCIR, 1986. The choice of material to be excerpted has been made by Brooktree and,
therefore, does not affect the responsibility of the ITU.
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TABLE I - Basic characteristics of video and synchronizing signals.

System
Item Characteristics M N B,G H I DK K1 L Rec. 472
©)
1 Number of lines per picture (frame) 525 625 625 625 625 625 625 625 625
2 Field frequency, nominal value 60 50 50 50 50 50 50 50 50
(fields/second) (3) (59.94)
Line frequency fH and tolerance when 15 750 15 625 15625 (5)| 15625 15 625 | 15 625(5) 15 625 15 625 15 625
3 operated non-synchronously (15734.264 | +0.15% + 0.02% +0.02% |+ 0.0001% | + 0.02% + 0.02% + 0.02% + 0.02%
(Hz) 3) () + 0.0003%) | (£0.00014%) | (+:0.0001%)| (+:0.0001%) ©) (£0.0001%) | (0.0001%) { (£0.0001%) | (+0.0001%)
Maximum variation rate of line
3(a) | frequency valid for monochrome 0.15 ) 0.05 0.05 0.05 0.05 0.05 0.05
transmission (%/s )(7) (8)
blanking level 0 0 0 0 0 0 0 0
(reference level)
Nominal peak-white level 100 100 100 100 100 100 100 100
levels
of the synchronizing level - 40 -40 -43 -43 -43 -43 -43 -43
4(10y | composite (-43)
video signal
(see Fig. 1) | difference between black 75+25 75+£25 0 0 0 0-7 0 (colour) 0 (colour) 0 +5
(%) and blanking level ©) 0-7 (mono.) | 0-7 (mono.) 0
peak level including 120 133 (11) 133 115 (12) 115 (12) 124 (12)
chrominance signal
5 Assumed gamma of display device for
which pre-correction of monochrome 2.2 2.2 2.8 (13) (4
signal is made
6 Nominal video bandwidth (MHz) 4.2 4.2 5 5 5.5 6 6 6 5.0 or
5.5 or
6.0
7 Line synchronization see Table I-1
8 Field synchronization see Table I-2
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Notes for previous page:

(1) The values in brackets apply to the combination N/PAL used in Argentina.
(2) Figures are given for comparison.

(3) Figures in brackets are valid for colour transmission.

(4) In order to take full advantage of precision offset when the interfering carrier falls in the sideband of the upper video range
(greater than 2 MHz) of the wanted signal a line-frequency stability of at least 2 x 10-7 is necessary.

(5) The exact value of the tolerance for line frequency when the reference of synchronism is being changed requires further study.
(6) When the reference of synchronism is being changed, this may be relaxed to 15 625 + 0.02%.
(7) These values are not valid when the reference of synchronism is being changed.

(8) Further study is required to define maximum variation rate of line frequency valid for colour transmission. See in this regard
[CCIR, 1978-82]. In the UK this is 0.1 Hz/s [CCIR, 1982-86b].

(%) The values used in Japan are % 0.1.

(10) It is also customary to define certain signal levels in 625-line systems, as follows:
Synchronizing level — 0

Blanking level —30

Peak white-level — 100

For this scale, the peak level including chrominance signal for system D, K/SECAM equals 110.7. (See [CCIR,
1982-86a).)

(11) Value applies to PAL signals.

(12) Values apply to SECAM signals. For programme exchange the value is 115.

(13) Assumed value for overall gamma approximately 1.2. The gamma of the picture tube is defined as the slope of the curve
giving the logarithm of the luminance reproduced as a function of the logarithm of the video signal voltage when the brightness
control of the receiver is set so as to make this curve as straight as possible in a luminance range corresponding to a contrast of

at least 1/40.

(14) In Recommendation 472, a gamma value for the picture signal is given as approximately 0.4.

4.3 CCIR-624-3
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(a) NTSC and PAL systems

(b) SECAM system

FIGURE 1 - Levels in the composite signal and details of line-synchronizing signals

1 blanking level 4 difference between black and blanking levels
2 peak white-level 5 peak-to-peak value of burst
3 synchronizing level 6 peak-to-peak value of colour sub-carrier

7 peak level including chrominance signal

CCIR-624-3
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TABLE 1-1 - Details of line synchronizing signals (see Fig. 1)

Durations (measured between half-amplitude points on the appropriate edges) for various system

B,G,H,I,D,K,K1,L
Symbol | Characteristics M) N@?) (see also Rec. 472)
1l | Nominal line period (iis) 63.492 64 64 3)
(63.5555)
A Line-blanking interval (us) 10.2 0114 10.24 1o 11.52 12103 (4)
(109 £ 0.2) (12£0.3)
B Interval between time datum (Ojy) and back edge 8.9 10 103 8.96 t0 10.24 10.5 5)
of line-blanking signal (us) (9.2 1010.3) (10.5)
C | Front porch (us) 1.27 to 2.54 1.28 to 2.56 15403 (4) (6)
(1.27 10 2.22) (1.5+£03)
D Synchronizing pulse (s) 4.19 to 5.71 4.22 10 5.76 47+ 02
@47 £0.1) (47402)
E | Build-up time (10 to 90%) of the edges of the <=0.64 <= 0.64 03+ 0.1
line-blanking signal (us) (<= 0.48) 0.3 £0.1)
F | Build-up time (10 to 90%) of the <= 025 <=0.25 02 +0.1(7)
line-synchronizing pulses (us) 02+0.1)

(1 Values in brackets apply to M/NTSC.

(2) The values in brackets apply to the combination N/PAL used in Argentina.

(3) In France, and the countries of the OIRT, the tolerance for the instantaneous line period value is + 0.032 ps.

(4) In 625-line countries using Teletext System B as specified in the Annex to Recommendation 653 to reduce the possibilities of
data loss, the following values are preferred [CCIR, 1982-86¢ and d]:

a) line blanking interval: 12 + 0.0 pg
-03
b) front porch: 1.5 + 03 s
-03
Q) Average calculated value, for information. For system I the value is 10.4 [CCIR, 1982-86b].
(6) For system I, the values are 1.65 + 0.1.

(y For system I, the values are 0.25 + 0.05.
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FIGURE 2- Details of field-synchronizing waveforms

FIGURES 2.1 - Diagrams applicable to all systems except M

|
TULLLTTTTT

1

ANA A A

PEEERN

SECOND FIELD SEEFIG. 2-1¢ FIRST FIELD

FIGURE 2.1a - Signal at beginning of each first field

FIRST FIELD SEEFIG. 2-1¢ SECOND FIELD

FIGURE 2.1b - Signal at beginning of each second field

Note 1. -- AAA indicates an unbroken sequence of edges of line-synchronizing pulses throughout the field-blanking period.

Note 2. -- At the beginning of each first field, the edge of the field-synchronizing pulse, Oy, coincides with the edge of a
line-synchronizing pulse if ! is an odd number of half-line periods as shown.

Note 3. -- At the beginning of each second field, the edge of the field-synchronizing pulse, Oy, falls midway between the edges of two
line-synchronizing pulses if ! is an odd number of half-line periods as shown.

CCIR-624-3
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—\I \, 4“ BLANKING LEVEL

SYNCLEVEL

P

H2 H2
(The durations are measured to the half-amplitude points on the appropriate edges)

FIGURE 2.1c - Details of equalizing and synchronizing pulses
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FIGURE 2- Details of field-synchronizing waveforms

FIGURES 2.2 - Diagrams applicable to system M

I = I i I
|

mwﬂﬂﬂﬂﬂm”*y

I
NiA A A A A A Ao

OE1
SECOND FIELD FIRST FIELD

SEE FIG. 2-2¢

FIGURE 2.2a - Signal at beginning of each first field

Og2
FIRST FIELD SECOND FIELD

SEEFIG. 2-2¢

FIGURE 2.2b - Signal at beginning of each second field

Note 1. -- AAA indicates an unbroken sequence of edges of line-synchronizing pulses throughout the field-blanking period.

Note 2. -- Field-one line numbers start with the first equalizing pulse in Field 1, designated Og in Fig. 2.2a.

Note 3. -- Field-two line numbers start with the second equalizing pulse in Field 2, one-half-line period after Og3 in Fig. 2.2b.

CCIR-624-3 444
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‘_—\' BLANKING LEVEL

SYNCLEVEL

=}

H2 H/2

FIGURE 2.2¢ - Details of equalizing and synchronizing pulses
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TABLE I-2 - Details of field synchronizing signals (see Fig. 2)

Durations (measured between half-amplitude points on the appropriate edges) for various systems

B,G,H,L,D,K,K1,L

Symbol Characteristics M N (see also Rec. 472)
v Field period (ms) 16.667 (2) 20 20
(16.6833)
j Field-blanking period (for H and a, (19 to 21) (19025 H +a 25H+a
see Table I-1) H+a(3) (25 H+a)
j’ (4) | Build-up time (10 to 90%) of the edges of <= 6.35 <= 6.35 03+ 0.1
field-blanking pulses (ps) (0.3 £0.1)
k(% Interval between front edge of field-blanking
interval and front edge of first equalizing 3+2(5)
pulse (us) (1.5+0.1) (systems B/SECAM,
G/SECAM, D, K, K1 and L
only; no ref. in Rec. 472)
1 Duration of first sequence of equalizing pulses 3H 3H 25H
25H)
m Duration of sequence of synchronizing pulses 3H 3H 25H
25H)
n Duration of second sequence of equalizing 3H 3H 25H
pulses (2.5 H)
P Duration of equalizing pulse (is) (23£0.1) (6 2.30 to 2.56 235+ 0.1
(235 £ 0.1)
q Duration of field-synchronizing pulse (us) 271 26.52 to 28.16 273 (7)
(nominal value) (21.3) (nominal value)
r Interval between field-synchronizing 47+0.1) 3.84 to 5.63 47+02 )
pulses (us) 4.7+02)
s Build-up time (10 to 90%) of synchronizing <= 025 <=0.25 021010)
and equalizing pulses (is) (0.2 +£0.1)

(1) The value in brackets apply to the combination N/PAL used (5) This value is to be specified more precisely at a later date.
in Argentina.

(2) The value in brackets applies to the M/NTSC system.

(3) The following values are used in Japan:

0.07v :”00‘;01" for colour transmission,

0.05v ="_'(?"’03V for monochrome transmission,

where v is the field period.

(4) Not indicated in the diagram.

CCIR-624-3

(6) The following specification is also applied in Japan: an
equalizing pulse has 0.45 to 0.5 times the area of a line-
synchronizing pulse.

(7) ForsystemI:273+0.1.

(8) For system1:4.710.1.

(%) For system I : 0.25 £ 0.05.
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TABLE 1I - Characteristics of video signal for colour television

Colour television system

Characteristics
Item M/NTSC M/PAL B,D,G,H, I/PAL B,D,G, H,K,KI, N/PAL (1)
N/PAL L/SECAM
x y x y

2.1 | Assumed chromaticity Red 0.67  0.33 Red 0.64 0.33

coordinates (CIE, 1931) Green 0.21 0.71 Green 0.29 0.60

for primary colours of Blue 0.14  0.08 Blue 0.15 0.06

receiver @
2.2 | Chromaticity coordinates Nlluminant C x = 0.310 Illuminant Dgs ~ x = 0.313

for equal primary signals y=0316 y=0.329

ER=EG=Ep O] ®
2.3 | Assumed gamma value of the

receiver for which the

primary signals are 2.2 2.8

pre-corrected ©)

. . . . 5
2.4 | Luminance signal Ey =0299ER +0587EG +0.114E}p )
ER,E'G and E'g are gamma - pre-cormrected primary signals ®
E7 =-021(EB-Ey)

2.5 | Chrominance signals +0.74ER -Ey) E,,U =0'493(E:B ) EtY ) D =-19(EREY)

(Colour-difference) Eg =041EB-Ey) Ey =0871(ER-Ey) D'p =15EB-EY)

+048(ER -Ey)
dB MHz dB MHz dB MH:z dB MHz dB MHz

2.6 | Attenuation of £ { <3al3 D'R{ <=3atl3 }

colour-difference signals I >=20at3.6 Ey { < 2atl3 Ey {<= 3atl3 Dp L>=30at35 Ey <3atl3

< 2204 Ey U >20at3.6 Ey U >=20at4 Low frequency Ey >20at3.6
E’Q { < 6at05 pre-correction not
< 6206 taken into acount

O

2arppag
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Colour television system

Characteristics
Item M/NTSC M/PAL B,D,G,H, I/PAL B,D,G, H,K,KI, N/PAL (1)
N/PAL L/SECAM
2.7 | Low Frequency For sinusoidal signals:
pre-correction of colour D'p*=Apr(f DR
difference signals D'g*=Apr (f )D's
Apr(f)=1+i(f/f1)
1+j(fBfD
f = signal frequency
(kHz)
f1 =85kHz
(See Fig. 6 forthe  (8)
amplitude response)
2.8 | Time-coincidence error < 0.05
between luminance and Excluding
chrominance signals (ps) pre-correction for
receiver response
. ) , , X Ey=Ey +G cos2n
2.9 | Equation of composite Ey=Ey+ Ey=Ey+ Ey sin2nfy'+ E'ycos 2nfg.'

colour signal

+E'g sin(2nf ' +33°)+
+E] cos(2nfy; +337) | Where:

where: E'y, see item 2.4

E'y, see item 2.4 fsc» see item 2.11

E’y and E'y, seeitem 2.5

(for" +bfor I}y Dr*dr)
orEyy=Ey +Geos2n
(foB’+Afop 'y D'p*dr)

alternately from line to
line where:

spiepuelS Ansnpuj

E’y, see item 2.4

for and fop, see item 2.11
Afop and Afop,

see item 2.12

D’R* and D'g*, see item 2.7
G, see item 2.13

E, @ and E7,seeitem 2.5 The sign of the E'y component is the same as that of the

sub-carrier burst (changing for each line)
(see item 2.16 and Fig. 4b)

fsc see item 2.11
(See also Fig. 4a)

2.10 | Type of chrominance
sub-carrier modulation

Suppressed-carrier amplitude-modulation of two sub-carriers in quadrature Frequency modulation

anpoig
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Colour television system

Characteristics
Item M/NTSC M/PAL B,D,G, H, I/PAL B,D, G, H,K,KI, N/PAL (1)
N/PAL L/SECAM

2.11 | Chrominance sub-carrier 3579 545 £ 10 |3 575 611.49 £ 10| 4 433 61875+ 5 | 4433 618.75+ 1 for =4 406 250 + 2000 3582056255

frequency é (19 for =4 250 000 + 2000

(a)nominal value and 1

tolerance (Hz)

(b)relationship between 455 909 1135 . zn;t:?:ln?;:i:flblﬁfner o1 .

. e B _ _ (917
chrominance sub-carrier Foe==2 Fpl fee="23fy f SC‘( 4 tes )fH 282 fy for for F s ( 4 "85 )fH
frequency fsc 12
and line frequncy fy 272 fp for fop (12)

Bandwidth of chrominance Nor.rlir}al Max.im.um
212 deviation| deviation
sidebands (quadrature D* =1
modulation of »
. (14)
sub-carrier) (kHz) +620 + 600 +570 + 1066 +620
sC sC sc sc sC
or - 1300 - 1300 - 1300 - 1300 - 1300

Frequency deviation of
chrominance sub-carrier
(frequency modulation of
sub-carrier) (kHz)

Afor | 280+9 | +350+18
REN *14) (35)
-506 +25
(% 50)

AfoB | 23017 | +506£25
@5 | @119 (£ 50)
-350+18
(£ 35)

Sarppag
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Item

Characteristics

Colour television system

M/PAL

I/PAL

B,D,G, H, K, K],
L/SECAM

N/PAL (1)

2.13

Amplitude of chrominance
sub-carrier

1+ j16F
01+ j1L.26F
where the peak-to-peak
amplitude, 2M, is
23 +2.5% of the
luminance amplitude
(between blanking level
and peak-white)

G=M

where f( = 4286 kHz
and f( is the instantaneous
sub-carrier frequency.
The deviation of
frequency fo, from its
nominal value due to
misalignment of the
circuits concerned should
not exceed + 20 kHz.
(See Fig. 7 for the
amplitude response)

2.14

Synchronization of
chrominance sub-carrier

Sub-carrier burst on
blanking back porch

Sub-carrier burst on blanking back porch

(g) Start of sub-carrier
burst (see Fig. 1a) (us)

47110 5.71 (5.3
nominal) at least

0.38 ps after the
trailing edge of line
synchronization signal

58+0.1
after epoch Oy

5.6 £ 0.1 after epoch Oy

(s

(h) Duration of sub-carrier
burst (see Fig. 1a) (us)

2.23 to 3.11
(9 £ 1 cycles)

2.52 + 0.28
(9 £ 1 cycles)

2.25 £ 0.23 (10 £ 1 cycles)

2.51 £ 0.28
(9 £ 1 cycles)

sprepuel§ Ansnpujy
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Colour television system

Ttem Characteristics
M/NTSC M/PAL B,D,G,H, I/PAL B,D,G, H,K,K], N/PAL (1)
N/PAL L/SECAM
2.15] Peak-to-peak value of 4/10 of difference 3/7 of difference between blanking level and peak
chrominance sub-carrier | between blanking white-level £ 10% For systems D and I, the tolerance is + 3%
burst level and peak (16)(17y (16)
(see Fig. 1a) (19) white-level + 10%
2.16 phase of chrominance 180° relative to 135° relative to E'p axis with the following sign (see Fig. 4b)
sub-carrier burst (E-E'y) axis
(see Fig 1a) (see Fig. 4a) Field Number (21)
: In the NTSC
sequence of four
colour fields, 1 304 5 6 7 8
field 1 is identified .
with Note (20) Line Burst blanking sequence (see Figs. 5a and 5b)
(see also Fig. 5¢)
I O mvI o0 mIv
even - + o+ - -+ o+
odd + - -+ o+ - -
(a) from leading edge of
2.17] Blanking of chrominance : 11 lines of 9 lines of the field-blanking interval: | line-blanking signal up
Following each X . . . ! ,
sub-carrier equalizing pulse and field-blanking lines 311 to 319 inclusive toi=5.6%0.2 (us)
also during the broad interval: 623t0 6 inclusive after epoch O,
synchronizing 260 to 270 31010 318 %nclusive i.e. during ¢ +i
pulses in the 52210 7 622t0 5 inclusive (see Fig. 15) (13)
field-blanking gg :0 263 (See Fig. 5a) (b) During field-blanking
o

interval

(see Fig. 5b)

interval, excluding
frame identification
signals, or, in
countries where this is
possible, during the
whole of the
field-blanking interval
(See item 2.18)

Sa13p0Ig
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Colour television system

Ttem - Characteristics
M/NTSC M/PAL B,D,G,H, I/PAL B,D,G,H,K, K], N/PAL (1)
N/PAL L/SECAM
2.18 Synchronization of See item 2.16. By E'V chrominance component of sub-carrier burst In the SECAM system,
chrominance sub-carrier For signals used in (See item 2.16) one of two colour
switching during line programme synchronization methods

blanking

integration, the
tolerance on the
coincidence between
the reference
sub-carrier and the
horizontal
synchronizing
pulses in nominally
0 £ 40° of the
reference sub-carrier

can be chosen:

-line identification:
by chrominance
sub-carrier reference
signals on the
line-blanking back
porch (23)

-by identification signals
occupying 9 lines of
field-blanking period:
(a) line 7 to 15 in 1st
and 3rd field
(b) line 320 to 328 in
2nd and 4th field
(See Fig. 9) (24

Shape of video signals
corresponding to
identification signals:

For lines DR - Trapezoid
with linear variation from
beginning of line

on 15 + Sys from 0 up to
level + 1.25 and then
constant at the level

+ 1.25 + 0.06 (£0.13)
(See Fig. 8)
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Item

Characteristics

Colour television system

M/NTSC

B,D,G,H, I/PAL
N/PAL

B,D,G, H,K,KI,
L/SECAM

N/PAL (1)

For lines D'g - Trapezoid
with linear variation from
the beginning of the line
on 18 + 6 pus (20 = 10 ps)
from 0 down to level
—1.52 and then constant at
the level

-1.52 £ 0.07 (£ 0.15)
(see Fig. 8) (15)

Peak-to-peak amplitude of
identification signals:

For lines D1g:
500 £+ 50mV
For lines DIg:

sa0t 40mV

-50mV

if amplitude of luminance
signal (between blanking
level and peak white)
equals 700mV

Maximum deviation during
transmission of
identification signals
(kHz):
For lines DR:

+350 £18 (£35)
For lines D'g:

-350 +18 (£35)

)

AP0
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(1) These values apply to the combination N/PAL used in Argentina. Only those values are given in this column which are
different from the values given in the column B, G, H, N/PAL.

(2) For SECAM systems and for existing sets, it is provisionally allowed to use the following chromaticity coordinates for the

primary colours and white:
x y
Red 067 033
Green 0.21 0.71
Blue 0.14 0.08
‘White 0.310  0.316 (C— white)
(3) In Japan, the chromaticity of studio monitors is adjusted to a D-white at 9300 K.

(4) The primary signals are pre-corrected so that the optimum quality is obtained with a display having the indicated value of
gamma.

(5) In certain countries using the SECAM systems and in Japan it is also permitted to obtain the luminance signal as a direct
output from an independent photo-electric analyser instead of from the primary signals.

(6) For the SECAM system, it is allowable to apply a correction to reduce interference distortions between the luminance and
chrominance signals by an attenuation of the luminance signal components as a function of the amplitude of the luminance
components in the chrominance band.

(7) This value will be defined more precisely later.

(8) The maximum deviations from the nominal shape of the curve (see Fig. 6) should not exceed + 0.5 dB in the frequency range
from 0.1 to 0.5 MHz and + 1.0dB in the frequency range from 0.5 to 1.3 MHz.

(9) When the signal originates from a portable of overseas source the tolerance on the frequency may be relaxed to + 5 Hz.
Maximum rate of variation of fg.: 0.1 Hz/s.

(10) This tolerance may not be maintained during such operational procedures as "genlock”.

(11) A reduction of the tolerance is desirable.

(12) The initial phase of the sub-carrier undergoes in each line a variation defined by the following rule:
From frame to frame: by 0°: 180°: 0°: 180°: and so on, and also from line to line in either one of the following two patterns:
0°: 0°: 180°: 0°: 0°: 180°: and so on,

or 0° 0° 0°: 180°: 180°: 180°: and so on.

(13) fgc + 1300 kHz is adopted in the People’s Republic of China.

(14) The unity value represents the amplitude of the luminance signal between the blanking level and the peak white-level.

(15) Provisionally, the tolerances may be extended up to the values given in brackets.

(16) During transmission of a monochrome programme of significant duration, in order to ensure satisfactory operation of

colour-killers in receivers, all signals having the same nominal frequency as the colour sub-carrier that appears in the

line-blanking interval, should be attenuated by at least 35 dB below the peak-to-peak value of the burst given in item 2.15,

column 3 of Table II, and shown as Item 5 in Fig.1.

(17) The value given in Note (16) is accepted on a tentative basis.

(18) Transmitter pre-correction for receiver group delay is not included.

(19) For the use of automatic gain control circuits, it is important that the burst amplitude should maintain the correct ratio with
the chrominance signal amplitude.

CCIR-624-3
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(20) Field 1 of the sequence of four fields in the NTSC video signal is defined by a whole line between the first equalizing pulse
and the preceding horizontal synchronizing pulse and a negative-going zero-crossing of the reference sub-carrier nominally at
the 50% point of the first equalizing pulse. The zero-crossing of the reference sub-carrier shall be nominally coincident with the
50% point of the leading edges of all horizontal synchronizing pulses for programme integration at the studio.

(21) Field 1 of the sequence of eight colour fields is defined as that field, where the phase ¢ E'fy of the extrapolated E'ry component
(see item 2.5 of Table II) of the video burst at the hall amplitude point of the line synchronizing pulse of line 1 is in the range
-90° <= @ E'y <90°.

(22) The value of the tolerance will be defined more precisely later.

(23) The line identification method is preferable, because it will enable agreements to be reached subsequently on the suppression
of frame identification signals in international programme exchanges. In the absence of such agreements, signals meeting the
SECAM standard are regarded as comprising such identification signals.

In France, a decree of 14 March 1978 specified that colour TV receivers placed on sale on or after 1 December 1979 must use the
line identification method of decoding [CCIR, 1982-86c].

(24) The order in which the identification signals Dp* and Dg* appear on the four fields of a complete cycle given in Fig. 9 is in
conformity with Recommendation 469-1.

CCIR-624-3
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TABLE III - Characteristics of the radiated signals (monochrome and colour)

Item Characteristics M N® B.G H 1 DK K1 L
Nominal B:7
1 radio-frequency channel 6 6 G:8 8 8 8 8 8
bandwidth (MHz)
Sound carrier relative to +55
2 vision carrier (MHz) +4.52) +4.5 + 0.001 +5.5 + 5.9996 +6.5 + 6.5 +6.5
ONONG)! + 0.0005 | + 0.001
Frequency |Nearest edge of channel
3 | spacing (See |relative to vision - 125 - 125 - 125 - 125 -1.25 - 125 - 1.25 - 125
Fig. 10) |carrier (MHz)
4 Nominal width of main
sideband (MHz) 4.2 4.2 5 5 5.5 6 6 6
Nominal width of
5 vestigial sideband 0.75 0.75 0.75 1.25 1.25 0.75 1.25 1.25
(MHz)
Minimum attenuation of vestigial 20 (-1.25) | 20 (-1.25) {20 (~1.25) |20 (~1.75) | 20 (-3.0) |20 (-1.25) 20 (-2.7) 15 (-2.7)
6 sideband (dB at MHz)(1) 42 (- 3.58) | 42 (-3.5) | 20 (-3.0) |20 (-3.0) |30 (-4.43)|30 (-4.33 30 (- 43) 30 (-43)
30 (—4.43) +0.1) ref.: 0 (+ 0.8) ref.: 0 (+ 0.8)
0] (O19)
7 Type and polarity of vision C3Fneg. | C3F neg. | C3F neg. | C3F neg. | C3F neg. | C3F neg. C3F neg. C3F pos.
modulations
synchronizing 100 100 100 100 100 100 100 <6
level
blanking level 725 t0 |7251t0 77.5| 715+25 72.5 to 76+2 75+25 75125 30+2
Levels in the 71.5 (75 £ 25) 10 71.5
8 radiated signal
(% of peak difference between 288 to |2.881t0 6.75| Oto2 0to7 0 0to 4.5 0to 4.5 0to 4.5
carrier) black and 6.75 (nominal) (nominal) (D)
blanking level
peak-white level 10 to 15 10015 |10to 125 |10t0o 125] 20+2 |10 1o 125 10 to 125 100 (= 110)
(1010 12.5) | (19 (12) 34 5
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Item | Characteristics M N B,G H I D,K KI L
9 | Type of sound modulation F3E F3E F3E F3E F3E F3E F3E A3E
10 | Frequency deviation (kHz) +25 +25 +50 +50 +50 + 50 +50
11 | Pre-emphasis for modulation (us) 75 75 50 50 50 50 50
12 | Ratio of effective radiated powers of 10/1 to 5/1 10/1 to 5/1 20/1 to 10/1] 5/1 to 10/1 5/1 10/1 to 5/1 10/1 10/1

vision and sound (16) 17 G)(18)(19) 10/1 (20) @y
13 | Pre-correction for receiver 1 MHz 0+ 100
group-delay characteristics at 0 1 MHz 0 + 100 ) (233)
medium video frequencies (ns) 1MHz 0+ 60
(see also Fig. 3)
14 | Pre-correction for receiver - 170 +60 - 170
group-delay characteristics at colour (nominal) -170 (nominal) (23b)
subcarrier frequency (ns) (see Fig. 3) 40 *

AA173p0Ig
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(1) The values in brackets apply to the combination N/PAL used in Argentina.

(2) In Japan, the values + 4.5 * 0.001 are used.

(3) In the Federal Republic of Germany a system of two sound carriers is used, the frequency of the second carrier being 242.1875
kHz above the frequency of the first sound carrier. The ratio between vision /sound e.r.p. for this second carrier is 100/1. For
further information on this system see Report 795. For stereophonic sound transmissions a similar system is used in Australia
with vision/sound power ratios being 20/1 and 100/1 for the first and second sound carriers respectively.

(4) New Zealand uses a sound carrier displaced 5.4996 MHz from the vision carrier.

(5) The sound carrier for single carrier sound transmissions in Australia may be displaced 5.5 + 0.005 MHz from the vision
carrier.

(6) In some cases, low-power transmitters are operated without vestigial-sideband filter.

(7) For B/SECAM and G/SECAM: 30 dB at - 4.43 MHz, within the limits of + 0.1 MHz.

(8) In some countries, members of the OIRT, additional specifications are in use:

(a) not less than 40 dB at - 4.286 MHz + 0.5 MHz,

(b) 0 dB from -0.75 MHz to + 6.0 MHz,

(c) not less than 20 dB at + 6.375 MHz and higher;

Reference: 0 dB at + 1.5 MHz.

(9) In the People's Republic of China, the attenuation value at the point (- 4.33  0.1) has not yet been determined.

(10) Australia uses the nominal modulation levels specified for system L.

(11) In the People's Republic of China, the values 0 to 5 have been adopted.

(12) Italy is considering the possibility of controlling the peak white-level after weighting the video frequency signal by a
low-pass filter, so as to take account only those spectrum components of the signal that are likely to produce inter-carrier noise
in certain receivers when the nominal level is exceeded. Studies should be continued with a view to optimizing the response of
the weighted filter to be used.

(13) The USSR has adopted the value 15 * 2%.

(14) A riew parameter "white level with sub-carrier" should be specified at a later date. For that parameter, the USSR has adopted a
value of 7 + 2%.

(15) The peak white-level refers to a transmission without color sub-carrier. The figure in brackets corresponds to the peak value
of the transmitted signal, taking into account the colour sub-carrier of the respective colour television system.

(16) The values to be considered are:

- the r.m.s. value of the carrier at the peak of the modulation envelope for the vision signal. For system L, only the luminance
signal is to be considered. (see Note (15) above);

- the r.m.s value of the unmodulated carrier for amplitude-modulated and frequency-modulated sound transmissions.

(17) In Japan. a ratio of 1/0.15 to 1/0.35 is used. In the United States, the sound carrier e.r.p. is not to exceed 22% of the
authorized vision e.r.p.

(18) It may be that the Austrian Administration will continue to use a 5/1 power ratio in certain cases, when necessary.

(19) Recent studies in India [CCIR, 1982-86f] confirm the suitability of a 20/1 ratio of effective radiated powers of vision and
sound. This ratio still enables the introduction of a second sound carrier.

(20) The ratio 10/1 is used in the Republic of South Africa.

(21) In the People's Republic of China, the value 10/1 has been adopted.

CCIR-624-3
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(22) In the Federal Republic of Germany and the Netherlands the correction for receiver group delay is made according to curve B
in Fig. 3a). Tolerances are shown in the table under Fig. 3a). From [CCIR, 1966-69] it is learned that Spain uses curve A. The
OIRT countries using the B/SECAM and G/SECAM systems use a nominal pre-correction of 90 ns at medium video frequencies.

In Sweden, the pre-correction is 0 + 40 ns up to 3.6 MHz. For 4.43 MHz, the correction is - 170 * 20 ns and for 5 MHz it is 350 +
80 ns. In New Zealand the pre-correction increases linearly from 0 £ 20 ns at 0 MHz to 60 + 50 ns at 2.25 MHz, follows curve A
of Fig. 3a from 2.25 MHz to 4.43 MHz and then decreases linearly to - 300 + 75 ns at 5 MHz. In Australia, the nominal
pre-correction follows curve A up to 2.5 MHz, the decreases 0 ns at 3.5 MHz, - 170 at 4.43 MHz and -280 at 5 MHz. Based on
studies on receivers in India, the receiver group delay pre-equalization proposed to be adopted in India at 1 MHz, 2 MHz, 3 MHz,
4.43 MHz and 4.8 Mhz are + 125 ns, + 150 ns, + 142 ns, - 75 ns, and - 200 ns respectively.

(23a) Not yet determined. The Czechoslovak Socialist Republic proposes + 90 ns (nominal value).

(23b) Not yet determined. The Czechoslovak Socialist Republic proposes + 25 ns (nominal value).
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(a) BIPAL and G/PAL systems (b) M/PAL and MINTSC systems
(See Table I1I (22))
FIGURE 3 - Curve of pre-correction for reciever group delay characteristics
Nominal values and tolerances (ns)
Frequncy (MHz) Curve A Curve B
0.25 +5+0
1.00 +30+£50 +53+40
2.00 + 60 £ 50 +90 + 40
3.00 +60 £ 50 +75+40
3.75 050 0+40
4.43 -170 £35 -170 £ 40
4.80 -260 75 - 400 + 90
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A : phase of the burst in odd lines of the first,
second, fifth and sixth fields and in even lines of
the third, fourth, seventh and eighth fields.

B : phase of the burst in even lines of the first,
/ second, fifth and sixth fields and in odd lines of
B the third, fourth, seventh and eighth fields.

(b) PAL system

FIGURE 4 - Chrominance axes and phase of the burst
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Oy: field-synchronizing datum.

LIL IO IV: first and fifth, second and sixth,
third and seventh, fourth and

eighth fields (see item 2.16 of

Table II)

phase of burst; nominal value + 135°
phase of burst; nominal value — 135°
burst-blanking intervals
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eighth fields (see item 2.16 of
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Sources for Consumer Electronics

CCIR

EBU

SMPTE

The International Radio Consultive Committee
International Telecommunications Union
Place Des Nations

CH-1211 Geneva

20 Switzerland

(011) 4122 730 5800

Standards

The International Telephone and Telegraph Consultive Committee

International Telecommunications Union
Place Des Nations

CH-1211 Geneva

20 Switzerland

(011) 4122 730 5851

European Broadcasting Union
The Technical Center of the EBU
32, Avenue Albert Lancaster
B-1180 Brussels

Belgium

Electronic Industries Association
1722 Eye Street, NW Suite 440
Washington, DC 20006
Headquaters:

(202) 457 4936

Standards:

(202) 457 4966

Institute of Electrical and Electronics Engineers
Headquarters:

345 East 47th Street

New York, NY 10017

(212) 705 7900

Standards Offics:

(IEEE Service Center)

P.O. Box 1331

Piscataway, NJ 00855

(201) 981 0060

Society of Motion Picture and Television Engineers

595 W. Hartsdale Ave.
White Plains, NY 10607
(914) 761 1100
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Brooktree Corporation

2000 Regency Parkway, Suite 144

Cary, NC 27511
Contact: Bruce Bradford
(919) 467-7418
FAX: (919) 460-9858

Western US Offices

Brooktree Corporation
21 Andalucia
Irvine, CA 92714
Contact: Stuart Friedman
(714) 756-0801
FAX: (714) 756-0820

Brooktree Corporation
1557 W. 208th St. #A
Torrance, CA 90501
Contact: John Somoza
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FAX: (213) 320-7506

Brooktree Corporation
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Contact: Paul Feldman

Contact: Alan Germain
(508) 870-5999
FAX: (508) 870-5897

European Offices

Brooktree Corporation
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London, W8 7SX
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Contact: Lauren Schlicht
44 (1) 792 2450
FAX: 44 (1) 792 2363

Brooktree Corporation
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Asia-Pacific Office

Brooktree Corporation
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Japan
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