





Solid State Image Sensors and Peripheral
Integrated Circuits

page
Solid State Image Sensors . . . ............. 7
Monochrome Camera Module .. ........... 95
Peripheral Sensor DrivingICs. . .. .......... 99
Video ProcessingICs . .. ................ 167
Package information ................... 223

Soldering information . ................. 237






PREFACE

SOLID-STATE IMAGE SENSORS AND THEIR
PERIPHERAL DRIVING AND VIDEO
PROCESSING ICs

Philips Solid-State Image Sensors (SSIS) are the result of 10
years of dedicated research into electronic imaging. These
highly advanced products are suitable for many consumer
and professional applications.

This booklet contains data sheets covering the image
sensor family and their drive and video processing ICs.

1. Sensors

The image sensor family consisting of the NXA1011,
NXA1021, NXA1031 and the NXA1041, caters for
monochrome, colour, 525 and 625 line applications. The
sensors are particularly suitable for machine vision,
optical character recognition, CCTV, ENG, and for use
in the general medical field. A choice of picture quality
grades are offered in order to achieve optimum cost/
performance figures in any application.

2. Driving ICs

The TDA4301, TDA4302, TDA4305 and SAD1019
provide the drive and all the signals necessary for hori-
zontal and vertical image transport. These ICs, combined
with the SAA1043 sync generator, form the complete
logic section of a sensor camera. Using this IC set, all of
todays TV standards are provided for.

3. Video processing ICs

The TDA2501, TDA4303 and TDA4306 provide most
of the video functions required by monochrome and
colour cameras. These functions include amplification,
7y correction, white clipping and contour correction etc.
Together with other IC’s the set can also provide full
SECAM possibilities.
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J L NXA1011

FRAME TRANSFER SENSOR

GENERAL DESCRIPTION

The NXA1011 frame transfer sensor is a solid state imaging
device which produces two interlaced 294-line fields
(including 6 lines for dark reference and testing) with an
aspect ratio of 4:3.

The device is compatible with CCIR TV standards and has a
7,5 mm image diagonal matching the half-inch camera tube
format. The NXA1011 sensor can be supplied without glass
window upon consultation.

APPLICATIONS

® ENG cameras — the high blue sensitivity and good
horizontal resolution makes this sensor suitable for
3-chip ENG colour cameras

® Surveillance cameras — solid state reliability, high
resolution and sensitivity provide the quality to be an
ideal successor for the Newvicon® or Ultricon®pick-up
element

® Character and pattern recognition — the excellent
linearity and uniformity recommends this sensor as a
first choice for these applications

® Robotics — the small size, light-weight and mechanical
ruggedness makes this sensor extremely suitable for all
types of high resolution robot-vision applications

® Visual aids — the low voltage and mechanical ruggedness
of this device allows design of safe and reliable cameras
for visual aids

FEATURES

e Effective number of elements:
604 (horizontal) x 576 (vertical)

Dark reference: 1 line per field for black clamping
100 x anti-blooming margin
Gamma is 1

High sensitivity, low noise

Freedom from lag, burn-in, geometrical distortion and
microphonic noise

DEVICE ORGANIZATION
® Frame transfer charge coupled device
® Unit cell size: 10 um (horizontal) x 15,6 um (vertical)

® Dummy elements: the first 5 elements of the 3 output
registers are dummy elements

® On-chip high sensitivity output amplifier
® Image area: 6,0 mm (horizontal) x 4,5 mm (vertical)
® Chip size: 6,95 mm (horizontal) x 9,35 mm (vertical)

FUNCTIONAL DESCRIPTION

The special electrode arrangement allows 26% of the
photosensitive element to be free of polysilicon. This
facilitates easy penetration of the blue light into the element
to provide good blue sensitivity.

The layout of the sensor is shown in Fig. 1.
It comprises 3 functional areas:

— amatrix of photosensitive elements and integration
electrodes,

— astorage section,

— three BCCD read-out registers.

Figure 2 shows the transport process in the imaging and
storage regions. At time tg, the start of the first field
read-out from the imaging region, ¢3 is low and the charge is
concentrated beneath ¢4 to ¢;. At t, ¢4 goes low and the
charge in each pixel concentrates beneath ¢ and ¢;. At ty,
¢3 goes high and the charge packets advance one gate
electrode, spreading out beneath ¢1, ¢ and the following
electrode ¢3. In the next step, at t3, ¢ goes low
compressing the charge packets beneath ¢, and ¢3, and at
tq, 94 goes high allowing the charge packets again to advance
one gate electrode. This process continues in both the
imaging and storage regions until all the charge packets have
transferred to the storage region.

The sensor in the integration mode is shown in Fig. 3. The
first field is generated when phases ¢4, ¢1 and ¢ are high
and ¢3 is low, Fig. 3(a). ¢3 effectively forms a potential
barrier separating the pixels in the first field. The charges
generated by incident light then integrate beneath ¢4 and ¢,
centred on ¢1. So each pixel extends vertically over four gate
electrodes.

The potential distribution of the second field, and hence its
position relative to the first field is shown in Fig. 3(b). The
second field is always displaced by two gate electrodes
relative to the first field, with its charge patterns centred on
¢3, and with ¢ forming the barrier between pixels, thus
providing a perfectly interlaced frame structure.

CAUTION

The image sensor is a MOS device which can be destroyed by
static charging of the gates. Always store the device with
short-circuiting clamps or on conductive foam plastic. When
cleaning the glass window only use alcohol or acetone. Rub
the window carefully and slowly. Dry rubbing of the
window may cause static charges which can destroy the
device.
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Fig. 1 Sensor layout and charge transport direction.
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Fig. 2 Charge transport in the vertical direction.
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Piii conifiguiaiion.

PIN DESCRIPTION
PIN NO.| SYMBOL | NAME AND FUNCTION
1 $2A
2 d4A Vertical transfer clocks for image
3 D1A part
4 #3A
s LS Light shield (Al. cover on storage
part)
[ 0G Output gate
7 RD Drain reset transistor
8 Ngub N-substrate; supply voltage
9 GND Ground
10 oT Output top
11 OM Output middle
12 OB Output bottom
ii ggg Horizontal transfer clock for
output register
15 é1C putree
16 TG1
17 TG2 Transfer gates
18 c Input gate (.test point for
manufacturing)
Input diffusion (test point for
19 IN .
manufacturing)
20 Paub P-substrate
21 B
22 4B Vertical transfer for storage
23 &3 pari
24 91B

10

February 1989




Frame transfer sensor J L NXA1011

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

PARAMETER SYMBOL MIN. MAX. UNIT
Voltages with respect to Py},

RD VRD.PSUB 05 425 v

IN VIN-PSUB -0,5 +25 \'
Voltages with respect to Ng,p

RD VRD.NSUB -10 10,5 \%

IN VIN-NSUB -10 +0,5 \%

all other connections =25 +0,5 \%
Current from one output - 10 mA
Storage temperature range Tstg -55 +80 °C
Operating ambient temperature range Tamb —40 +60 °c

DC CHARACTERISTICS at Ty, = 60 °C

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Voltage at LS Vis - VNsub - v
Voltage at OG (note 1) Vog 4 - 7 v
Voltage at RD;

current to sensor: 1 <1 uA VRD 15,5 16 16,5 v
Voltage at Ng,p;

1<10mA VNsub 19,5 20 20,5 \Y
Voltage at IG Vig - GND - v
DC level of output voltage

at OT,OM,0B  (notes 2and3) | YOT;OM;0B 6 - 15 v
Voltage at Pg;p,;  (note 1) 2 _ 5 v

current from sensor: 1< 50 uA VPsub
Voltage at IN VIN - VNsub - v
Power dissipation P - 80 150 mW
Leakage current of gates I - - 2.5 HA

Notes

1. These values must be adjusted to the optimum operating point within the given range.
2. Measured with output buffer. See Fig. 5.
3. See Fig. 16.

February 1989
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NXA1011

FRAME TRANSFER
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Fig. 5 Output buffer for measurements.
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Frame transfer sensor

J k NXA1011

CLOCK CHARACTERISTICS (note 1)

PARAMETER SYMBOL MIN. TYP. MAX UNIT
LOW levels
$nA, $nB VénA/B - GND - -
#1C: 92¢: 93¢
(91cLOW = 2cLOW = 93cLOW) | VgnC 0 3,5 5 v
(note 2)
TG1 (note 2) V161 4 \%
TG2 (note 2) Vrg2 0 6,5 \%
Amplitudes
®nAs 9nB> PnC V¢(p,p) 9,75 10 10,25 \Y%
Timing (see Figs 6 and 7)
Horizontal clocks
clock frequency  (note 3) fe - 385 — MHz
rise time trc 20 - 40 ns
fall time tre 20 — 40 ns
t; 10 - — ns
overlap time ihc
tilc 5 — - ns
Vertical clocks
clock frequency foy - 625 - kHz
rise time try - 50 - ns
fall time try - 70 - ns
. tihy 80 100 120 ns
overlap time iy 100 200 260 ns
Transfer gates
rise time YTG — 70 - ns
fall time trTG - 100 - ns
Clock capacitance
Each clock phase
C - - 3000 F
%nA, PnB 9nA/B P
énc> TG1, TG2 C¢nc, C1G1/2 - - 100 pF
Leakage current
of the clock connections I - - 25 HA

Notes

1. Measured with output buffer. See Fig. 5.
2. These values must be adjusted to the optimum operating point within the given range.
3. Deviations from this frequency result in incorrect aspect ratio.

February 1989
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NXA1011

AN

ADJUSTMENT OF OPERATING LEVELS — The anti-blooming performance of a sensor is influenced
by its internal vertical potential gradient. This can be

i j t of th
For optimum performance, fine adjustment of the sensors optimized by adjusting Vpgyp.

DC levels is essential. When carrying out this operation

the following points should be considered. D G PULSE WAVEFORMS

The specifications of the sensor are measured when the
following clock pulses are applied (Figs 6 and 7). In
principle the sensor can be operated with different clock
pulses, e.g. different clock frequencies (overlap conditions
have to be maintained).

| 260 ns |
90% T
v
| C |—
t,c
Bac
10%
<«———— 130 ns (typ.) —————>
tile
10% j{
~<—— 130ns (typ.} —— 7291425.2

Fig. 6 Horizontal transport timing waveforms for the sensor electredes ($,0);
times measured at the 10% and 90% points of the amplitude.

— Vertical stripes in the picture are usually the result of
charges being unevenly sorted into the three output
registers. This can be influenced by offsets V¢, VTG1,
VTG2 and VQG.
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Frame transfer sensor NXA1011

DRIVING PULSE WAVEFORMS (continued)

1600ns
(625kHz)

— - try

Bin 90 % /_ ™
10V

b1a 10% / v

«—— 650ns (typ.) ———>|
F90%
¢2A
P28
10%

> i e

¢3A 90%
P3p
10%
Lihy
—|tgy e —» |<—

-] i -
Ban 90% "
Pap

10%
tey le— 7291424.2

Fig. 7 Vertical transport timing waveforms for the sensor electrodes (¢, 4, $pp);
times measured at the 10% and 90% points of the amplitude.
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Fig. 8 Drive-pulse sequence and line numbering for field transport.
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Frame transfer sensor
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Frame transfer sensor NXA1011
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Fig. 11 Wait status.
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Fig. 12 Read out of the output registers and sorting of the signal into output registers.
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Frame transfer sensor NXA1011
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Fig. 13 Spectral response.
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NXA1011

AN

OUTPUT CHARACTERISTICS at Tyt =60 °C

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Load capacitance CL - - 10 pF
Output signal voltage at standard Vots
illumination (peak-to-peak value) VoMms 70 100 - mV
(S/N typ. 50 dB) (notes 1 and 2) VoBs
Signal to noise ratio at standard
illumination (notes 1, 2 and 3) SN - 50 - dB
Output signal voltage at saturation
(peak-to-peak value) (note 2) VOsat 300 600 1200 mv
Maximum illumination on the sensor Eg 2000 _ _ Ix
without blooming (note 4)
Transport inefficiency s
horizontal one step €q - - 8,5x 1?‘
vertical one step ey - - 5x 107
Dark current Ip - - 3 nA
Smear (note 5) %
Notes

1. 5 Lx on the sensor, colour temperature of light source 3200 K, Hoya-IR-filter C500S, 1 mm is used.
2. Measured with output buffer.

3.200 kHz to 5 MHz, weighted, T,m1, = 25 °C

4. See ‘Definition of blooming’.

5. See ‘Definition of smear’.

sub

J
! : L
= T I ] output
S " {
S ) e 28
( n substrate j GND

7297685

Fig. 14 Circuit diagram for one output channel.
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Frame transfer sensor

NXA1011

DEFINITION OF SMEAR

During the field transport time the complete field is shifted
over the image section. So each pixel of one column is

illuminated by the light on all the other pixels of one column

for a short time. Therefore a bright spot makes a bright
vertical stripe on the image. This effect is called smear. The
brightness of the stripe depends on the height of the spot
and on the illumination of the spot.

It is defined by the equation:

Vemear = tfitelld trans.port X %x ix Vet
integration sat
Where:
Vsmear = Additional output voltage due to smear
tfield transport = 0,47 ms
tintegration = 19,5 ms
h = Height of bright spot
H = Height of the complete image
E = [llumination of the spot
Eqat = Saturation illumination
Vsat = Qutput voltage at saturation
Example:

Spot height is 10% of the height.
Spot illumination is 100% of saturation.

0,47
Vsmear “o3% 0,1 x 1 x V,¢ = 0,0024 x Ve

DEFINITION OF BLOOMING

When part of the image section (spot) is illuminated above
saturation level and with the rest of the image dark, at a
certain level of overexposure (2000 1x for the NXA1011),

the area of the spot increases irregularly. This effect is called

blooming.
PICTURE ELEMENT DEFECTS
picture quality at Tpyp, = 60°C
PIXEL COLUMN
GRADE | DEFECTS C'(‘Ustg')‘s DEFECTS
(note 1) no (note 3)
01 0 0
02 2 0 0
03 10 2 0
04 35 5 2
Notes

1. A picture element is considered defect, if its signal
deviates more than *10% from the mean signal of the
neighbouring picture element at standard illumination.

2. A cluster is a pair of two defect pixels at a distance of
less than 3% of the picture height. The sum of pixel
defects and clustered pixel defects does not exceed the
number of permitted pixel defects. A pixel defect in the
same place in odd and even fields is not defined as a
cluster.

3. If more than two pixel defects occur in one column,
this is considered a column defect.

Additionally the indicated number of defect pixels
is allowed.

| ﬁ‘ebruary 1989
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NXA1011
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OUTPUT SIGNAL

The output signal is a pulse sequence with a DC offset. The HIGH level of the output pulses, dependent upon the DC

adjustments, varies between 6 and 15 volts. The LOW levels depend upon the signal voltage, itself a function of the intensity
of the light falling on the sensor, and is between 1.0 and 0.2 volts below the HIGH level. These pulses contain the video

information and need further processing to be converted into a signal suitable for use in standard video circuitry.

black pixels

OUTPUT 6Vio15V

L

) U

L
l ’ l ’ l l typ.0.2V
black pixels t.p 01V

white pixels

Fig. 15 Typical signal at the sensor output.
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Frame transfer sensor NXA1011

MECHANICAL PARAMETERS

The sensor is encapsulated in a 24-lead dual in-line ceramic package with a high-quality glass viewing window on the top
side for admittance of light to the sensor.

®
5
=3
g
§
}
3,4
2.9
| B
sensor crystal
(2)
(8]
) 24 13
T P P [ R
4,27 |
+0,05 A\EERI] T ITITI0]
7,725 i 1
+ 0,050 = 4 1 -
image I storage
_\ M part H part //
- -
[
(4)// INJ
—
- I -
L
TTI11 IIII[I I 7
1 ———— et e =
(3) |[«—— 10,665 +.0,100 ———!
13,13 £0,10
[#/[1.47100] Parallelism 1.4 mm deviation
1524 at 100 mm.
15,36 .
1486 @ Positional accuracy.
sensor crystal cover glass . . ..
‘ 087 35; (M) Maximum Material Condition.
) ] |
AV 177 ¥ .
Yo L 1 See notes 1 to 4
' 1ﬁz
092
0257888
A-A
15,49 7296737.2

14,99

Fig. 16 Package outline; dimensions in mm (also see notes).
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Notes to Fig. 16

1. Centre-lines of all leads are within +0,127 mm of the
nominal position shown; in the worst case, the spacing
between any two leads may deviate from nominal by
+0,254 mm.

2. Line B is the connection line between pins 13 and 24.
Pins 14 to 23 are not necessarily exactly on this line.

3. These two dimensions are measured at the centre-line of
the package.

4. The gold plateau is internally connected to Ngyp.

GENERAL DIMENSIONS (See Fig. 16)

Chip thickness 525+ 15 um
Cover glass thickness 550 £ 50 um
Thickness of g?ue layer between 80 + 30 um
sensor and cavity bottom

Refractive index 1,5
Transmission (400-700 nm) 90%

Sensor is filled with nitrogen.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (not more
than 2 mm above it). If its temperature is below 300 °C it
must not be in contact for more than 10 seconds; if between
300 °C and 400 °C, for not more than 5 seconds.

2. By dip or Wave

The maximum permissable temperature of the solder is
260 °C, this temperature must not be in contact with the
joint for more than 5 seconds. The total contact time of
successive solder waves must not exceed 5 seconds. The
device may be mounted up to the seating plane but the
temperature of the ceramic body must not exceed the

specificd storage maximum. If the printed circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within

the permissible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.

26 February 1989



Frame transfer sensor

NXA1011

APPLICATION INFORMATION

Figure 17 shows a circuit for providing the pulse sequences
needed to drive the sensor. A SAA1043 sync-pulse
generator provides the three TV standards, namely PAL,
SECAM and NTSC. These include vertical and horizontal
blanking, and black-level clamping. It also provides other
signals essential for tv camera operation and can be triggered
externally for operation with, for example, a VCR or
computer. The sync-pulse generator drives a SAD1019
multi-norm pulse-pattern generator (MNPPG) developed
specifically for the image sensors. It provides all the clock
signals except the pulses for the horizontal read-out registers.
Its use avoids the need to develop complex circuitry for
driving the NXA1011. Fast clock pulses for the three
horizontal read-out registers are generated by a

horizontal clock generator. The three 3.85 MHz pulse
trains generated differ in phase by 120°. The output levels
from the MNPPG are too low to drive the shift registers
directly, therefore, additional vertical driver IC’s (VDR)
TDA4301 are required to boost these signals to suitable
levels. During the horizontal blanking period, slow pulses
derived from the MNPPG need to be applied to the
horizontal registers to sort the charge packets into the
three horizontal read out registers.

More detailed information is available on request.

BC
burst ¢——
omposite  CS 4 HOZ:_ZO%TAL 3 | HomizoNTAL| 3
composite > > >
+—— 7 T 7
sync SYNC PULSE GENERATOR DRIVER
composite ,CB | GENERATOR
blank
horizontal  H1 SAA1043T
clock
vertical lV1 oT
clock VERTICAL 5 FRAME - o
14 »  DRIVER #—»| TRANSFER |—p
A 4 TDA4301T SENSOR 08
>
MULTI-NORM outputs
PULSE- 5
black-level BLC| PATTERN f
clamp GENERATOR U VERTICAL 5
£ »> />
SAD1019T 7 > DRIVER 1>
5 TDA4301T
7291620.5

Fig. 17 Drive circuit for the NXA1011 frame transfer sensor.
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J L NXA1021

FRAME TRANSFER SENSOR
GENERAL DESCRIPTION

The NXA1021 frame transfer sensor is a solid state imaging
device which produces two interlaced 294-line fields
(including 6 lines for dark reference and testing) with an
aspect ratio of 4:3. The sensor is equipped with an on-chip
colour stripe filter.

The device is compatible with PAL and SECAM TV
standards and has a 7,5 mm image diagonal matching the
half-inch camera tube format.

APPLICATIONS
® Consumer entertainment cameras

® Surveillance cameras — solid state reliability, high
resolution and sensitivity provide the quality to be an
ideal successor for your stripe filter camera tube

@ Visual aids — the low voltage and mechanical ruggedness
of this device allows design of safe and reliable cameras
for visual aids

@ Slide and film scanners for consumer applications

FEATURES

@ Effective number of elements:
604 (horizontal) x 576 (vertical)

Cyan, green, yellow and stripe filter on the chip
Dark reference: 1 line per field for black clamping
100 x anti-blooming margin

Gamma is 1

High sensitivity, low noise

Freedom from lag, burn-in, geometrical distortion and
microphonic noise

DEVICE ORGANIZATION

® Frame transfer charge coupled device

@ Unit cell size: 10 um (horizontal) x 15,6 um (vertical)

® Separate outputs for the cyan, green, and yellow channels
®

Dummy elements: the first 5 elements of the 3 output
registers are dummy elements

® On-chip high sensitivity output amplifier
® Image area: 6,0 mm (horizontal) x 4,5 mm (vertical)

® Chip size: 6,95 mm (horizontal) x 9,35 mm (vertical)

FUNCTIONAL DESCRIPTION

The special electrode arrangement allows 26% of the
photosensitive element to be free of polysilicon. This
facilitates easy penetration of the blue light into the element
to provide good blue sensitivity.

The layout of the sensor is shown in Fig. 1.
It comprises 3 functional areas:

— amatrix of photosensitive elements and integration
electrodes,

— astorage section,

— three BCCD read-out registers.

Figure 2 shows the transport process in the imaging and
storage regions. At time t(, the start of the first field
read-out from the imaging region, ¢3 is low and the charge
is concentrated beneath ¢4 to ¢). At t], ¢4 goes low and
the charge in each pixel concentrates beneath ¢1 and ¢».
At t9, ¢3 goes high and the charge packets advance one gate
electrode, spreading out beneath ¢1, $2 and the following
electrode ¢3. In the next step, at t3, ¢1 goes low
compressing the charge packets beneath ¢ and ¢3, and at
t4, ¢4 goes high allowing the charge packets again to
advance one gate electrode. This process continues in both
the imaging and storage regions until all the charge packets
have transferred to the storage region.

The sensor in the integration mode is shown in Fig. 3. The
first field is generated when phases ¢4, ¢1 and ¢ are high
and ¢3 is low, Fig. 3(a). ¢3 effectively forms a potential
barrier separating the pixels in the first field. The charges
generated by incident light then integrate beneath ¢4 and
¢2, centred on ¢1. So each pixel extends vertically over
four gate electrodes.

The potential distribution of the second field, and hence
its position relative to the first field is shown in Fig. 3(b).
The second field is always displaced by two gate electrodes
relative to the first field, with its charge patterns centred on
¢3, and with ¢1 forming the barrier between pixels, thus
providing a perfectly interlaced frame structure.

CAUTION

The image sensor is a MOS device which can be destroyed
by static charging of the gates. Always store the device with
short-circuiting slamps or on conductive foam plastic. When
cleaning the glass window only use alcohol or acetone. Rub
the window carefully and slowly. Dry rubbing of the
window may cause static charges which can destroy the
device,
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Fig. 1 Sensor layout and charge transport direction.
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Fig. 2 Charge transport in the vertical direction.
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Fig. 3 Interlacing of the sensor.

(a) For integration of the first field, ¢4 to ¢2 are high,
¢3 is low forming a barrier between charge packets.

(b) For integration of the second field, ¢2 to ¢4 are
high, @1 is low.
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Fig. 4 Pin configuration.

PIN DESCRIPTION
PIN NO. | SYMBOL | NAME AND FUNCTION
1 $2A
2 d4A Vertical transfer clocks for
3 P1A image part
4 $3A
Light shield (Al. cover on
5 LS
storage part)
6 oG Output gate
7 RD Drain reset transistor
8 Nsub N-substrate; supply voltage
9 GND Ground
10 oT Output top (cyan)
11 OM Output middle (green)
12 OB Output bottom (yellow)
ii z:; g Horizontal transfer clock for
15 $1C output register
16 TG1
17 TG2 Transfer gate
18 e Input gate (.test point for
manufacturing)
Input diffusion (test point for
19 IN .
manufacturing)
20 Psub P-substrate
21 92B
22 $4B Vertical transfer clocks for
23 3B storage part
24 $1B
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
PARAMETER SYMBOL MIN. MAX. UNIT
Voltages with respect to Pg,
RD VRD-PSUB -0,5 +25 \%
IN VIN.PSUB -0,5 +25 v
Voltages with respect to Ng,,
RD VRD-NSUB 10 0,5 v
IN VIN-NSUB -10 +0,5 \'%
all other connections -25 +0,5 A\
Current from one output - 10 mA
Storage temperature range Tstg -55 +80 °c
Operating ambient temperature range Tamb —-40 +60 °c
DC CHARACTERISTICS at T,pp, = 60 °C
PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Voltage at LS VLs - VNsub - \%
Voltage at OG (note 1) Vog 4 — 7 \%
Voltage at RD;
current to sensor: [ <1 pA VRD 15,5 16 16,5
Voltage at Ng,1,;
1< 10 mA VNsub 19,5 20 20,5 \%
Voltage at IG Vig - GND -
DC level of output voltage
at OT,OM,0B  (notes2and3) | "OT;OM;OB 6 - 15 v
Voltage at Pg,;  (note 1) 2 _ 5
current from sensor: I < 50 uA VPsub
Voltage at IN VIN - VNsub - v
Power dissipation P - 80 150 mW
Leakage current of gates Ij - - 2.5 LA

Notes

1. These values must be adjusted to the optimum operating point within the given range.

2. Measured with output buffer. See Fig. 5.

3. See Fig. 16.
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Fig. 5 Output buffer for measurements.
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CLOCK CHARACTERISTICS (note 1)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
LOW levels
$nA, $nB VonA/B - GND - -
#1C: 92¢: 93¢
(#1cLOW =92cLOW = $3cLOW) | VgnC 0 35 3 v
(note 2)
TG1 (note 2) V161 1 \%
TG2 (note 2) V162 6,5 8 \'
Amplitudes
®nA> 9B, PnC Vo(p-p) 9,75 10 10,25 A
Timing (see Figs 6 and 7)
Horizontal clocks
clock frequency  (note 3) fe - 3,85 - MHz
rise time tre 20 - 40 ns
fall time tee 20 - 40 ns
. tihe 10 - - ns
overlap time e 5 _ B ns
Vertical clocks
clock frequency foy — 625 - kHz
rise time try - 50 — ns
fall time tey - 70 - ns
. tihy 80 100 120 ns
overlap time tily 100 200 260 ns
Transfer gates
rise time tTG - 70 - ns
fall time TG - 100 - ns
Clock capacitance
Each clock phase
C - - 3000 F
9nA; 9B ¢nA/B P
#nc, TG1, TG2 ConC: CTG1/2 - - 100 pF
Leakage current
of the clock connections i - - 25 KA

Notes

1. Measured with output buffer. See Fig. 5.

2. These values must be adjusted to the optimum operating point .within the given range.

3. Deviations from this frequency result in incorrect aspect ratio.
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ADJUSTMENT OF OPERATING LEVELS

For optimum performance, fine adjustment of the sensors
DC levels is essential. When carrying out this operation
the following points should be considered.

— Vertical stripes in the picture are usually the result of
charges being unevenly sorted into the three output
registers. This can be influenced by offsets Vo, VTIG1,

— The anti-blooming performance of a sensor is influenced
by its internal vertical potential gradient. This can be
optimized by adjusting Vpgyp.

DRIVING PULSE WAVEFORMS

The specifications of the sensor are measured when the
following clock pulses are applied (Figs 6 and 7). In
principle the sensor can be operated with different clock
pulses, e.g. different clock frequencies (overlap conditions

260ns

VTG2 and VOG.

—

—> Ith

have to be maintained).

-— —»l

llC <

10%

tI'C
Bac T
-<«————— 130 ns (typ.} ————>|

~<~——— 130ns (typ.) ———»

7Z291425.2

Fig. 6 Horizontal transport timing waveforms for the sensor electrodes (¢y,c);
times measured at the 10% and 90% points of the amplitude.
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DRIVING PULSE WAVEFORMS (continued)
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7291424.2

Fig. 7 Vertical transport timing waveforms for the sensor electrodes (dn 4, dnB);
times measured at the 10% and 90% points of the amplitude.
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Fig. 8 Drive-pulse sequence and line numbering for field transport.

7297687

38

February 1989




NXA1021

Bu

P12y 551 saspnd y10dsuvyy ppald 6 Sid

NNNNNNN

Frame transfer sensor

I RSN,
rHijlLJl.H.-uHfo.]lH,erl}leHﬁHfL

I 0 N N 0 0
By W Wy B e Wy B B s W W W W M W
{0 Y e s e N

RN B B W N ol M W W E N W W H N Wiy

e e ey 0 o

gy g Wy Wiy W Wy Wy WAy, By MRy Wy By
[ N T

MANANNARA A AL

_____________________

W (February 1989 39




P12y pug saspnd uodsuny ppa1g Of Sy

R
|

sJrl 5 Jdr 5

sl 5 drl 5 Jrs

sl 5 Jdrl 5 Jr,
=l I Tl
= T el

s Jrl o

NXA1021

l_|

RN

S Pl TPy
AN B
ENTANC

AN A
ST Irl g 0r
s Al a4l 3

sl 5
sl ol 5 dr

g L
SO P RIPL Y

l_ c

sJrl5drl 5
s 5 Jrl 5 Jr.
sJdrl5drl g
s drl 5 Jdrl

ol o drl 5 dr.
s Jrl 51 [ 5
sl 5 Jrl 5 0.
sJrl 5 Jr] 5d
s 5 Jrl 5.

: 5
°
2
~
w
o

& s 8§ 0§ 9
40 February 1989} (




Frame transfer sensor NXA1021

zewe [LILALILILALTLAL LA AL A AL AU LA LA LA LA
Dan

TGy | J

e MAARAANS M [T UL
am'mmwmﬂm ML AN
esc (UM Ny
cB _L

H1 | |

7293024.1

Fig. 11 Wait status.
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Fig. 12 Read-out of the output registers and sorting of the signal into output registers.
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Fig. 13 Spectral response
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OUTPUT CHARACTERISTICS at Tamp = 60 °C

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Load capacitance CL — — 10 pF
Output signal voltage at standard illumination

(peak-to-peak value)  (see notes 1 and 2)

Cyan channel VoT 30 — - mV

Green channel VoM 27 - - mV

Yellow channel VOB 60 - - mV
Output signal voltage at saturation

(peak-to-peak value)  (note 2) VOsat 300 600 1200 mv
Maximum illumination on the sensor

without blooming (note 3) Ep 2000 - - Ix
Transport inefficiency

horizontal one step ey - - 8,5x 107

vertical one step ey - - 5x 10
Dark current Ip - - 3 nA
Smear (note 4) %

Notes

1. 5 Ix on the sensor, colour temperature of light source 3200 K, Hoya-IR-Filter C500S, 1 mm is used.
2. Measured with output buffer.

3. See ‘Defenition of blooming’.

4. See ‘Defenition of smear’.

Poc OG RD Ngub

/ n substrate

7297685

Fig. 14 Circuit diagram for one output channel.
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DEFINITION OF SMEAR

During the field transport time the complete field is shifted
over the image section. So each pixel of one column is

illuminated by the light on all the other pixels of one column

for a short time. Therefore a bright spot makes a bright
vertical stripe on the image. This effect is called smear. The
brightness of the stripe depends on the height of the spot
and on the illumination of the spot.

It is defined by the equation:

Vemear = tﬁ:ld trans.port X %x Ei_ X Veat
integration sat
Where:
Vsmear = Additional output voltage due to smear
tfield transport = 0,47 ms
tintegration ~ = 19,5 ms
h = Height of bright spot
H = Height of the complete image
E = Illumination of the spot
Egat = Saturation illumination
Vgat = Qutput voltage at saturation
Example:

Spot height is 10% of the height.
Spot illumination is 100% of saturation.

0,47
Vsmear =753 X 0,1 % 1 x Vgt = 0,0024 x Vgt

DEFINITION OF BLOOMING

When part of the image section (spot) is illuminated above
saturation level and with the rest of the image dark, at a
certain level of overexposure (2000 1x for the NXA1021),
the area of the spot increases irregularly. This effect is called
blooming.

PICTURE ELEMENT DEFECTS
picture quality at Tg,p, =60°C

PIXEL COLUMN
GRADE | DEFECTS CI(‘Ust“;RS DEFECTS
(note 1) note 2) (note 3)
01 0 0
02 2 0 0
03 10 2 0
04 35 5 2
Notes

1. A picture element is considered defect, if its signal
deviates more than +10% from the mean signal of the
neighbouring picture element at standard illumination.

2. A cluster is a pair of two defect pixels at a distance of
less than 3% of the picture height. The sum of pixel
defects and clustered pixel defects does not exceed the
number of permitted pixel defects. A pixel defect in the
same place in odd and even fields is not defined as a
cluster.

3. If more than two pixel defects occur in one column,
this is considered a column defect.

Additionally the indicated number of defect pixels
is allowed.
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OUTPUT SIGNAL

The output signal is a pulse sequence with a DC offset. The HIGH level of the output pulses, dependent upon the DC

adjustments, varies between 6 and 15 volts. The LOW levels depend upon the signal voltage, itself a function of the intensity
of the light falling on the sensor, and is between 1.0 and 0.2 volts below the HIGH level. These pulses contain the video

information and need further processing to be converted into a signal suitable for use in standard video circuitry.

black pixels

OUTPUT 6Vt 15V

L

) U

L J L J 1 J weo2vf
black pixels 4
upto 1V

white pixels

Fig. 15 Typical signal at the sensor output.
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MECHANICAL PARAMETERS

The sensor is encapsulated in a 24-lead dual in-line ceramic package with a high-quality glass viewing window on the top
side for admittance of light to the sensor.
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Fig. 16 Package outline; dimensions in mm (also see notes).
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Notes to Fig. 16

1. Centre-lines of all leads are within +0,127 mm of the
nominal position shown; in the worst case, the spacing
between any two leads may deviate from nominal by
+0,254 mm.

2. Line B is the connection line between pins 13 and 24,
Pins 14 to 23 are not necessarily exactly on this line.

3. These two dimensions are measured at the centre-line of
the package.

4. The gold plateau is internally connected to Ngyp.

GENERAL DIMENSIONS (See Fig. 16)

Chip thickness 525+ 15 um
Cover glass thickness 550 + 50 um
Thickness of glue layer between

sensor and cavity bottom 80 £ 30 um
Refractive index 1,5
Transmission (400-700 nm) 90%

Sensor is filled with nitrogen.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (not more
than 2 mm above it). If its temperature is below 300 °C it
must not be in contact for more than 10 seconds; if between
300 °C and 400 °C, for not more than 5 seconds.

2. By dip or Wave

The maximum permissable temperature of the solder is
260 °C, this temperature must not be in contact with the
joint for more than 5 seconds. The total contact time of
successive solder waves must not exceed 5 seconds. The
device may be mounted up to the seating plane but the
temperature of the ceramic body must not exceed the
specified storage maximum. If the printed circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within
the permissible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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APPLICATION INFORMATION

Figure 17 shows a circuit for providing the pulse sequences
needed to drive the sensor. A SAA1043 sync-pulse
generator provides the three TV standards, namely PAL,
SECAM and NTSC. These include vertical and horizontal
blanking, and black-level clamping. It also provides other
signals essential for tv camera operation and can be triggered
externally for operation with, for example, a VCR or
computer. The sync-pulse generator drives a SAD1019
multi-norm pulse-pattern generator (MNPPG) developed
specifically for the image sensors. It provides all the clock
signals except the pulses for the horizontal read-out registers.
Its use avoids the need to develop complex circuitry for
driving the NXA1021. Fast clock pulses for the three
horizontal read-out registers are generated by a

horizontal clock generator. The three 3.85 MHz pulse
trains generated differ in phase by 120°. The output levels
from the MNPPG are too low to drive the shift registers
directly, therefore, additional vertical driver IC’s (VDR)
TDA4301 are required to boost these signals to suitable
levels. During the horizontal blanking period, slow pulses
derived from the MNPPG need to be applied to the
horizontal registers to sort the charge packets into the
three horizontal read out registers.

More detailed information is available on request.

BC
burst ¢——
composite _ CS VN Hoz:_ZO%TAL 3 | HomizonTAL| 3,
+— 77 e 7>
sync SYNC PULSE GENERATOR DRIVER
composite ,CB | GENERATOR
blank
horizontal  H1 SAA1043T
clock ¢ |
ical (V1 ot
vertical Vi
clock VERTICAL 5 - FRAME - "
r »  DRIVER #—»| TRansrer |-OM,
A4 v
y TDA4301T SENSOR o8
——
MULTI-NORM | | outputs
PULSE- s
black-level BLC PATTERN )
clamp GENERATOR 7 VERTICAL 5
a ' S [
SAD1019T 7 DRIVER >
o TDA4301T
7291620.5

Fig. 17 Drive circuit for the NXA1021 frame transfer sensor.

February 1989

49






J L NXA1031

FRAME TRANSFER SENSOR
GENERAL DESCRIPTION

The NXA1031 frame transfer sensor is a solid state imaging
device which produces two interlaced 251-line fields
(including 6 lines for dark reference and testing) with an
aspect ratio of 4:3.

The device is compatible with EIA TV standards and has a
7,5 mm image diagonal matching the half-inch camera tube
format. The NXA1031 can be supplied without glass
window upon consultation.

APPLICATIONS

® ENG cameras — the high blue sensitivity and good
horizontal resolution makes this sensor suiteable for
3-chip ENG colour cameras

® Surveillance cameras — solid state reliability, high
resolution and sensitivity provide the quality to be an
ideal successor for the Newvicon® or Ultricon®
pick-up element

@® Character and pattern recognition — the excellent
linearity and uniformity recommends this sensor as a
first choice for these applications

® Robotics — the small size, light-weight and mechanical
ruggedness makes this sensor extremely suitable for all
types of high resolution robot-vision applications

@ Visual aids — the low voltage and mechanical ruggedness
of this device allows design of safe and reliable cameras
for visual aids

FEATURES

@ Effective number of elements:
610 (horizontal) x 490 (vertical)

Dark reference: 1 line per field for black clamping
100 x anti-blooming margin
Gamma is 1

High sensitivity, low noise

Freedom from lag, burn-in, geometrical distortion and
microphonic noise

DEVICE ORGANIZATION
® Frame transfer charge coupled device
® Unit cell size: 9,9 um (horizontal) x 18,6 um (vertical)

® Dummy elements: the first 5 elements of the 3 output
registers are dummy elements

® On-chip high sensitivity output amplifier
® Image area: 6,0 mm (horizontal) x 4,5 mm (vertical)
@ Chip size: 6,95 mm (horizontal) x 9,35 mm (vertical)

FUNCTIONAL DESCRIPTION

The special electrode arrangement allows 35% of the
photosensitive element to be free of polysilicon. This
facilitates easy penetration of the blue light into the
element to provide good blue sensitivity.

The layout of the sensor is shown in Fig. 1.
It comprises 3 functional areas:

— amatrix of photosensitive space elements and
integration electrodes,

— astorage section,

— three BCCD read-out registers.

Figure 2 shows the transport process in the imaging and
storage regions. At time t(, the start of the first field
read-out from the imaging region, ¢3 is low and the
charge is concentrated beneath ¢4 to ¢p. At t1, ¢4
goes low and the charge in each pixel concentrates
beneath ¢; and ¢. At ty, @3 goes high and the charge
packets advance one gate electrode, spreading out
beneath ¢q, ¢, and the following electrode ¢3. In the
next step, at t3, ¢ goes low compressing the charge.
packets beneath ¢ and ¢3, and at t4, ¢4 goes high
allowing the charge packets again to advance one gate
electrode. This process continues in both the imaging
and storage regions until all the charge packets have
transferred to the storage region.

The sensor in the integration mode is shown in Fig. 3. The
first field is generated when phases ¢4, ¢1 and ¢, are high
and @3 is low, Fig. 3(a). ¢3 effectively forms a potential
barrier separating the pixels in the first field. The charges
generated by incident light then integrate beneath ¢y

and ¢, centred on ¢7. So each pixel extends vertically
over four gate electrodes.

The potential distribution of the second field, and hence
its position relative to the first field is shown in Fig. 3(b).
The second field is always displaced by two gate
electrodes relative to the first field, with its charge
patterns centred on ¢3, and with ¢1 forming the barrier
between pixels, thus providing a perfectly interlaced
frame structure.

CAUTION

The image sensor is a MOS device which can be destroyed
by static charging of the gates. Always store the device
with short-circuiting clamps or on conductive foam
plastic. When cleaning the glass window only use alcohol
or acetone. Rub the window carefully and slowly. Dry
rubbing of the window may cause static charges which
can destroy the device.
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Fig. 1 Sensor layout and charge transport direction.
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Fig. 2 Charge transport in the vertical direction.
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Fig. 3 Interlacing of the sensor.

(a) For integration of the first field, ¢4 to ¢2 are high,
@3 is low forming a barrier between charge packets.

(b) For integration of the second field, ¢ to ¢4 are high,
¢ is low.
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PIN DESCRIPTION
PINNO. | SYMBOL | NAME AND FUNCTION
1 DA
2 d4A Vertical transfer clocks for
3 NA image part
4 $3A
Light shield (A1, cover on
5 LS
storage part)
6 0G Output gate
7 RD Drain reset transistor
8 Nsub N-substrate; supply voltage
9 GND Ground
10 oT Output top
11 OM Output middle
12 OB Output bottom
}i gg Horizontal transfer clock for
output register
15 d1c putreg
},6/ ¥gé Transfer gates
18 G Input gate (.test point for
manufacturing)
Input diffusion (test point
19 IN .
for manufacturing)
20 Psub P-substrate
21 B
22 d4B Vertical transfer clocks for
23 @3B storage part
24 1B
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

PARAMETER SYMBOL MIN. MAX. UNIT
Voltages with respect to Py,

RD VRD-PSUB -0,5 +25 v

IN VIN-PSUB -0,5 +25 \Y
Voltages with respect to Ng,p,

RD VRD.NSUB —10 +0,5 \'%

IN VIN-NSUB —10 +0,5 \'%

all other connections =25 +0,5 \"%
Current from one output - 10 mA
Storage temperature range Tstg —55 +80 °c
Operating ambient temperature range Tamb —40 +60 °C

DC CHARACTERISTICS at T,,1, = 60 °C

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Voltage at LS Vis — VNsub - \%
Voltage at 0G (note 1) Vog 4 - 7 \'
Voltage at RD;

current to sensor: 1 < 1 pA VRD 15,5 16 16,5 v
Voltage at Ngp; ’

1< 10mA VNsub 19,5 20 20,5
Voltage at IG Vie - GND —
DC level of output voltage Vv .

at OT,OM, OB  (notes 2 and 3) OT; OM; OB 6 - 15 v
Voltage at Pg,p; (note 1) D) _ 5 v

current from sensor: I < 50 uA VPsub
Voltage at IN VIN - VNsub - \
Power dissipation P - 80 150 mW
Leakage current of gates I - - 2.5 HA

Notes

1. These values must be adjusted to the optimum operating point within the given range.
2. Measured with output buffer. See Fig. 5.
3. See Fig. 16.
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Fig. 5 Output buffer for measurements.

56

February 1989




Frame transfer sensor

J ' NXA1031

CLOCK CHARACTERISTICS (note 1) .

PARAMETER SYMBOL MIN. TYP. MAX UNIT
LOW levels
9nA, $nB VonA/B - GND - -
$1C $20 $3C
(#1cLOW = #2cLOW =93cLOW) | VgnC 0 35 5 v
(note 2)
TG1 (note 2) V161 A
TG2 (note 2) V162 6,5 8 v
Amplitudes
OnA, ¢nB; ¢nC V¢(p-p) 9,75 10 10,25 v
Timing (see Figs 6 and 7)
Horizontal clocks
clock frequency  (note 3) fe - 3,90 - MHz
rise time tre 20 - 40 ns
fall time tee 20 - 40 ns -
2 tihe 10 - - ns
overlap time s 5 _ _ ns
Vertical clocks
clock frequency fey - . 629 - kHz
rise time try — 50 — ns
fall time tey — 70 - ns
. tihy 80 100 120 ns
overlap time iy 100 200 260 ns
Transfer gates
rise time HYTG - 70 - ns
fall time (e - 100 - ns
Clock capacitance
Each clock phase
C - - 3000 F
%nA-$nB ¢nA/B P
#nC> TG1, TG2 ConC> C1G1/2 - - 100 pF
Leakage current
of the clock connections i - - 25 HA

Notes

1. Measured with output buffer. See Fig. 5.

2. These values must be adjusted to the optimum operating point within the given range.

3. Deviations from this frequency result in incorrect aspect ratio.
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ADJUSTMENT OF OPERATING LEVELS

For optimum performance, fine adjustment of the sensors
DC levels is essential. When carrying out this operation
the following points should be considered.

— Vertical stripes in the picture are usually the result of
charges being unevenly sorted into the three output
registers. This can be influenced by offsets VpC, VIG1,

_ The anti-blooming performance of a sensor is influenced
by its internal vertical potential gradient. This can be
optimized by adjusting Vpgyb.

DRIVING PULSE WAVEFORMS

The specifications of the sensor are measured when the
following clock pulses are applied (Figs 6 and 7). In
principle the sensor can be operated with different clock
pulses, e.g. different clock frequencies (overlap conditions

256 ns

VTG2 and VOG-

>
90%
10%
tihe |lw—

have to be maintained).
l 0V

—> Irc <
90%
Bac

-

128 ns (typ.) ——>|

)Lo'/. 44/
128 ns (typ.) ———>

Fig. 6 Horizontal transport timing waveforms for the sensor electrodes (¢, c);
times measured at the 10% and 90% points of the amplitude.

7297351.1
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DRIVING PULSE WAVEFORMS (continued)

1589ns
(629 kHz)

= | |ty
B1a 90 % / 0*
10V
T
10% '

«——— 650ns (typ.) ——|
£90%
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-
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Pap
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tey le—
fv 7220242

Fig. 7 Vertical transport timing waveforms for the sensor electrodes (¢, 4, $nB);
times measured at the 10% and 90% points of the amplitude.
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Fig. 11 Wait status.
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Fig. 12 Read out of the output registers and sorting of the signal into output registers.
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Fig. 13 Spectral response.
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OUTPUT CHARACTERISTICS at Tymp = 60 °C

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Load capacitance CL - - 10 pF
Output signal voltage at standard Yots
illumination (peak-to-peak value) VoMms 70 100 - mV
(S/N typ. 50 dB) (notes 1 and 2) VoBS
Signal to noise ratio at standard
illumination (notes 1, 2 and 3) SN - 50 - dB
Output signal voltage at saturation
(peak-to-peak value) (note 2) VOsat 300 600 1200 mVv
Ma).(imum illumi?lation on the sensor Ep 2000 _ _ x
without blooming (note 4)
Transport inefficiency .
horizontal one step €H - - 8,5x 19‘
vertical one step ey - - 5x 10"
Dark current Ip - - 3 nA
Smear (note 5) %
Notes

1. 5 Lx on the sensor, colour temperature of light source 3200 K, Hoya-IRfilter C5008, 1 mm is used.

2. Measured with output buffer.

3. 200 kHz to 5 MHz, weighted, Ty = 25 °C

4. See ‘Definition of blooming’.
5. See ‘Definition of smear’.

Nsub

—\-ﬁ-—./“"ll
3

substrate

output

RL

GND

7297685

Fig. 14 Circuit diagram for one output channel.
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DEFINITION OF SMEAR

During the field transport time the complete field is shifted
over the image section. So each pixel of one column is
illuminated by the light on all the other pixels of one column
for a short time. Therefore a bright spot makes a bright
vertical stripe on the image. This effect is called smear. The
brightness of the stripe depends on the height of the spot
and on the illumination of the spot.

It is defined by the equation:

Vemear = tﬁ:ld trans.port X E X _E__x Veat
integration sat
Where:
Vsmear = Additional output voltage due to smear
tfield transport = 0,4 ms
tintegration ~ = 16,2 ms
h = Height of bright spot
H = Height of the complete image
E = Illumination of the spot
Egat = Saturation illumination
Vsat = Output voltage at saturation
Example:

Spot height is 10% of the height.
Spot illumination is 100% of saturation.

Vsmear = % x 0,1 x 1 x Vg4 =0,0024 x Vg

DEFINITION OF BLOOMING

When part of the image section (spot) is illuminated above
saturation level and with the rest of the image dark, at a
certain level of overexposure (2000 1x for the NXA1031),
the area of the spot increases irregularly. This effect is called
blooming.

PICTURE ELEMENT DEFECTS
picture quality at Ty, =60°C

PIXEL COLUMN
GRADE DEFECTS Cl(‘g)stgl;s DEFECTS
(note 1) (note 3)
01 0 0
02 2 0 0
03 10 2 0
04 35 5 2
Notes

1. A picture element is considered defect, if its signal
deviates more than +10% from the mean signal of the
neighbouring picture element at standard illumination.

2. A cluster is a pair of two defect pixels at a distance of
less than 3% of the picture height. The sum of pixel
defects and clustered pixel defects does not exceed the
number of permitted pixel defects. A pixel defect in the
same place in odd and even fields is not defined as a
cluster.

3. If more than two pixel defects occur in one column,
this is considered a column defect.

Additionally the indicated number of defect pixels
is allowed.
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OUTPUT SIGNAL

The output signal is a pulse sequence with a2 DC offset. The HIGH level of the output pulses, dependent upon the DC
adjustments, varies between 6 and 15 volts. The LOW levels depend upon the signal voltage, itself a function of the intensity
of the light falling on the sensor, and is between 1.0 and 0.2 volts below the HIGH level. These pulses contain the video
information and need further processing to be converted into a signal suitable for use in standard video circuitry.

e LT LT LT LT LT LT L L
— U U

I | l ’ ‘ ' typ.0.2V ¥

A

black pixels black pixels
P uptotV

OUTPUT 6Vt 15V \ J \__/

/L: white pixels

7297686.1

Fig. 15 Typical signal at the sensor output.
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MECHANICAL PARAMETERS

The sensor is encapsulated in a 24-lead dual in-line ceramic package with a high-quality glass viewing window on the top
side for admittance of light to the sensor.

Fig. 16 Package outline, dimensions in mm.
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Notes to Fig. 16

1. Centre-lines of all leads are within 0,127 mm of the
nominal position shown; in the worst case, the spacing
between any two leads may deviate from nominal by
10,254 mm.

2. Line B is the connection line between pins 13 and 24.
Pins 14 to 23 are not necessarily exactly on this line.

3. These two dimensions are measured at the centre-line of
the package.

4. The gold plateau is internally connected to Ngyp.

GENERAL DIMENSIONS (See Fig. 16)

Chip thickness 525+ 15 um
Cover glass thickness 550 + 50 um
Thickness of gl.ue layer between 80 + 30 um
sensor and cavity bottom

Refractive index 1,5
Transmission (400-700 nm) 90%

Sensor is filled with nitrogen.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (not more
than 2 mm above it). If its temperature is below 300 °C it
must not be in contact for more than 10 seconds; if between
300 °C and 400 °C, for not more than 5 seconds.

2. By dip or Wave

The maximum permissable temperature of the solder is
260 °C, this temperature must not be in contact with the
joint for more than 5 seconds. The total contact time of
successive solder waves must not exceed 5 seconds. The
device may be mounted up to the seating plane but the
temperature of the ceramic body must not exceed the
specified storage maximum. If the printed circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within
the permissible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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APPLICATION INFORMATION

Figure 17 shows a circuit for providing the pulse sequences horizontal clock generator. The three 3.90 MHz pulse
needed to drive the sensor. A SAA1043 sync-pulse trains generated differ in phase by 120°. The output levels
generator provides the three TV standards, namely PAL, from the MNPPG are too low to drive the shift registers
SECAM and NTSC. These include vertical and horizontal directly, therefore, additional vertical driver IC’s (VDR)
blanking, and black-level clamping. It also provides other TDA4301 are required to boost these signals to suitable
signals essential for tv camera operation and can be triggered levels. During the horizontal blanking period, slow pulses
externally for operation with, for example, a VCR or derived from the MNPPG need to be applied to the
computer. The sync-pulse generator drives a SAD1019 horizontal registers to sort the charge packets into the
multi-norm pulse-pattern generator (MNPPG) developed three horizontal read out registers.

specifically for the image sensors. It provides all the clock
signals except the pulses for the horizontal read-out registers.
Its use avoids the need to develop complex circuitry for
driving the NXA1031. Fast clock pulses for the three
horizontal read-out registers are generated by a

More detailed information is available on request.

BC
burst <¢——
4 |HORIZONTAL| 3 | popizontAL| 3,
composite  CS > CLOCK > >
+—] 7 7 7
sync SYNC PULSE GENERATOR DRIVER
composite ,CB | GENERATOR
blank
horizontal IH1 SAA1043T
clock
i ‘ oT
vertical \'Al —
clock VERTICAL 5 FRAME -
P »| DRIVER 7 »| TRANsFER |-OM,
A4 7
v TDA4301T SENSOR o8
—
MULTI-NORM outputs
PULSE- [ 5
black-level BLC| PATTERN /
clamp ¢ GENERATOR Y VERTICAL 5
/ Il »
SAD1019T 7 »| DRIVER 7>
5 TDA4301T
7Z291620.5
Fig. 17 Drive circuit for the NXA 1031 frame transfer sensor.
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FRAME TRANSFER SENSOR

GENERAL DESCRIPTION

The NXA1041 frame transfer sensor is a solid state imaging
device which produces two interlaced 251-line fields
(including 6 lines for dark reference and testing) with an
aspect ratio of 4:3.

The sensor is equipped with an on-chip colour stripe filter.
The device is compatible with NTSC TV standards and has
a 7,5 mm image diagonal matching the half-inch camera
tube format.

APPLICATIONS
® Consumer entertainment cameras

® Surveillance cameras — solid state reliability, high
resolution and sensitivity provide the quality to be an
ideal successor for your stripe camera tube

® Visual aids — the low voltage and mechanical ruggedness
of this device allows design of safe and reliable cameras
for visual aids

® Slide and film scanners for consumer applications

FEATURES

@ Effective number of elements:
610 (horizontal) x 490 (vertical)

Cyan, green, yellow stripe filter on the chip

Dark reference: 1 line per field for black clamping
100 x anti-blooming margin

Gamma is 1

High sensitivity, low noise

Freedom from lag, burn-in, geometrical distortion and
microphonic noise

DEVICE ORGANIZATION

® Frame transfer charge coupled device

® Unit cell size: 9,9 um (horizontal) x 18,6 um (vertical)

® Separate outputs for the cyan, green, and yellow channels
°

Dummy elements: the first 5 elements of the 3 output
registers are dummy elements

On-chip high sensitivity output amplifier
® Image area: 6,0 mm (horizontal) x 4,5 mm (vertical)
® Chip size: 6,95 mm (horizontal) x 9,35 mm (vertical)

FUNCTIONAL DESCRIPTION

The special electrode arrangement allows 35% of the
photosensitive element to be free of polysilicon. This
facilitates easy penetration of the blue light into the element
to provide good blue sensitivity.

The layout of the sensor is shown in Fig. 1.
It comprises 3 functional areas:

— amatrix of photosensitive elements and integration
electrodes,

— astorage section,

— three BCCD read-out registers.

Figure 2 shows the transport process in the imaging and
storage regions. At time tQ, the start of the first field
read-out from the imaging region, ¢3 is low and the charge
is concentrated beneath ¢4 to ¢7. At t1, ¢4 goes low and
the charge in each pixel concentrates beneath ¢1 and ¢7.

At t), 3 goes high and the charge packets advance one gate
electrode, spreading out beneath @1, ¢2 and the following
electrode ¢3. In the next step, at t3, ¢1 goes low
compressing the charge packets beneath ¢2 and ¢3, and at
t4, ¢4 goes high allowing the charge packets again to advance
one gate electrode. This process continues in both the
imaging and storage regions until all the charge packets have
transferred to the storage region.

The sensor in the integration mode is shown in Fig. 3. The
first field is generated when phases ¢4, ¢1 and ¢ are high
and ¢3 is low, Fig. 3(a). ¢3 effectively forms a potential
barrier separating the pixels in the first field. The charges
generated by incident light then integrate beneath ¢4 and
¢2, centred on ¢1. So each pixel extends vertically over
four gate electrodes.

The potential distribution of the second field, and hence its
position relative to the first field is shown in Fig. 3(b). The
second field is always displaced by two gate electrodes
relative to the first field, with its charge patterns centred on
¢3, and with ¢1 forming the barrier between pixels, thus
providing a perfectly interlaced frame structure.

CAUTION

The image sensor is a MOS device which can be destroyed
by static charging of the gates. Always store the device with
short-circuiting clamps or on conductive foam plastic. When
cleaning the glass window only use alcohol or acetone. Rub
the window carefully and slowly. Dry rubbing of the
window may cause static charges which can destroy the
device.
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Fig. 1 Sensor layout and charge transport direction.
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Fig. 2 Charge transport in the vertical direction.
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Fig. 3 Interlacing of the sensor.

(a) For integration of the first field, ¢4 to ¢p2 are high,
¢3 is low forming a barrier between charge packets.

(b) For integration of the second field, ¢2 to ¢4 are
high, 7 is low.
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Fig. 4 Pin configuration.

PIN DESCRIPTION
PINNO. | SYMBOL | NAME AND FUNCTION
1 92A
2 P4A Vertical transfer clocks for
3 1A image part
4 $3A
5 LS Light shield (Al. cover on
storage part)
6 oG Output gate
7 RD Drain reset transistor
8 Nsub N-substrate; supply voltage
9 GND Ground
10 oT Output top (cyan)
11 OM Output middle (green)
12 OB Output bottom (yellow)
ii i;g Horizontal transfer clock for
15 #1C output register
16 TG1
17 TG2 Transfer gate
18 G Input gate (.test point for
manufacturing)
Input diffusion (test point for
19 IN .
manufacturing)
20 Psub P-substrate
21 $2B
22 4B Vertical transfer clocks for
23 ¢3B storage part
24 $1B
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RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
PARAMETER SYMBOL MIN. MAX. UNIT
Voltages with respect to Pg,p
RD VRD-PSUB -0,5 +25° v
IN VIN-PSUB -0,5 +25 \Y%
Voltages with respect to Ny,
RD VRD.NSUB -10 +0,5 \%
IN VIN.NSUB -10 +0,5 A%
all other connections -25 10,5 \4
Current from one output - 10 mA
Storage temperature range Tstg —55 +80 °C
Operating ambient temperature range Tamb —40 +60 °C
DC CHARACTERISTICS at Ty, = 60 °C
PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Voltage at LS Vis - VNsub — v
Voltage at OG (note 1) Vog 4 - 7 \Y
Voltage at RD;
current to sensor: 1 <1 pA VRD 15,5 16 16,5
Voltage at Ng;1;
1< 10 mA VNsub 19,5 20 20,5 \Y%
Voltage at IG Vig - GND -
DC level of output voltage v v
at OT, OM, OB (notes 2 and 3) OT; OM; OB 6 - 15
Voltage at Pg,p,;  (note 1) 2 _ 5 v
current from sensor: I < 50 pA VPsub
Voltage at IN VIN - VNsub - v
Power dissipation P - 80 150 mW
Leakage current of gates I - - 2.5 HA

Notes

1. These values must be adjusted to the optimum operating point within the given range.

2. Measured with output buffer. See Fig. 5.

3. See Fig. 16.
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CLOCK CHARACTERISTICS (note 1)

of the clock connections

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
LOW levels
#nA, $nB VénA/B - GND - -
#1C, $2C: 93C
(91cLOW = $2cLOW =93cLOW) | VgnC 0 35 5 v
(note 2)
TG1 (note 2) VT1G1 0 1 4 \Y
TG2 (note 2) V62 0 6,5 8 \%
Amplitudes
dnA> PnB> dnC Vo(p-p) 9,75 10 10,25 \%
Timing (see Figs 6 and 7)
Horizontal clocks
clock frequency  (note 3) fe - 3,90 - MHz
rise time tre 20 - 40 ns
fall time tfe 20 - 40 ns
. tihe 10 - - ns
overlap time e 5 _ _ ns
Vertical clocks
clock frequency foy - 629 - kHz
rise time try - 50 - ns
fall time tey - "70 - ns
. tihy 80 100 120 ns
overlap time i1y 100 200 260 ns
Transfer gates
rise time tTG - 70 - ns
fall time YTG - 100 - ns
Clock capacitance
Each clock phase
C - - 3000 F
$nA> $nB ¢nA/B P
¢nc> TG1, TG2 ConC> CTG1/2 - - 100 pF
Leakage current L _ _ 25 WA

Notes

1. Measured with output buffer. See Fig. 5.

2. These values must be adjusted to the optimum operating point.within the given range.

3. Deviations from this frequency result in incorrect aspect ratio.
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ADJUSTMENT OF OPERATING LEVELS

For optimum performance, fine adjustment of the sensors
DC levels is essential. When carrying out this operation
the following points should be considered.

— Vertical stripes in the picture are usually the result of
charges being unevenly sorted into the three output
registers. This can be influenced by offsets V¢, VTG1,

VTG2 and VQgG.

— The anti-blooming performance of a sensor is influenced
by its internal vertical potential gradient. This can be
optimized by adjusting Vpgyp.

DRIVING PULSE WAVEFORMS

The specifications of the sensor are measured when the
following clock pulses are applied (Figs 6 and 7). In
principle the sensor can be operated with different clock
pulses, e.g. different clock frequencies (overlap conditions
have to be maintained).

| 256 ns |
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0V
'

—> Yihe|le—
——»t,.c<-—

Bac T
<+——— 128 ns (typ.) ———>

10%

<—— 128 ns (typ.) ———> 7297351.1

Fig. 6 Horizontal transport timing waveforms for the sensor electrodes ($,c);
times measured at the 10% and 90% points of the amplitude.
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DRIVING PULSE WAVEFORMS (continued)
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Fig. 7 Vertical transport timing waveforms for the sensor electrodes (pnd, dnB);

points of the amplitude.
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Fig. 8 Drive-pulse sequence and line numbering for field transport.
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Frame transfer sensor
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Frame transfer sensor NXA1041

ittt | 81 8 O O O M
Ban |

o1 UUUlFIUUTHULTJ [ JJ UL
226 [L[lmlm}ﬂ{lffﬂ{] | il MUy
gsc  ([ULUUNN AU
H1 [

7220243

Fig. 11 Wait status.
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NXA1041
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Fig. 12 Read-out of the output registers and sorting of the signal into output registers.
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NXA1041
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Fig. 13 Spectral response.
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OUTPUT CHARACTERISTICS at Tamp = 60 °C

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Load capacitance CL - - 10 pF
Output signal voltage at standard illumination

(peak-to-peak value)  (see notes 1and 2)

Cyan channel vVor 30 - - mV

Green channel VoM 27 - - mV

Yellow channel VoB 60 - - mV
Output signal voltage at saturation

(peak-to-peak value)  (note 2) VOsat 300 600 1200 mv
Maximum illumination on the sensor

without blooming (note 3) EB 2000 - - Ix
Transport inefficiency

horizontal one step €H - - 8,5x 10

vertical one step ey - - 5x10%
Dark current Ip - - 3 nA
Smear (note 4) %

Notes

1. 5 1x on the sensor, colour temperature of light source 3200 K, Hoya-IR-Filter C500S, 1 mm is used.
2. Measured with output buffer. ’

3. See ‘Defenition of blooming’.

4. See ‘Defenition of smear’.

N

8 nC 0G RD sub
FFI J
l 1
= i !
Yy ] output
" J

CL

[ j R
n substrate } GND ” l

7297685

Fig. 14 Circuit diagram for one output channel.
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Frame transfer sensor

l L NXA1041

DEFINITION OF SMEAR

During the field transport time the complete field is shifted
over the image section. So each pixel of one column is
illuminated by the light on all the other pixels of one column
for a short time. Therefore a bright spot makes a bright
vertical stripe on the image. This effect is called smear. The
brightness of the stripe depends on the height of the spot
and on the illumination of the spot.

It is defined by the equation:

tfield transport _ B E
Vsmea: =——-—P—x-—x——-xvsat

tintegration H Egat

Where:

Vsmear = Additional output voltage due to smear
tfield transport = 0,4 ms

tintegration ~ = 16,2 ms

h = Height of bright spot

H = Height of the complete image

E = [llumination of the spot

Egat = Saturation illumination

Vsat = Qutput voltage at saturation

Example:

Spot height is 10% of the height.
Spot illumination is 100% of saturation.
Vsmear = 1()?”42- x 0,1 x 1 x Vga=0,0024 x Vgyy

DEFINITION OF BLOOMING

When part of the image section (spot) is illuminated above
saturation level and with the rest of the image dark, at a
certain level of overexposure (2000 1x for the NXA1041),
the area of the spot increases irregularly. This effect is called
blooming.

PICTURE ELEMENT DEFECTS
picture quality at Tymp =60°C
PIXEL COLUMN
GRADE | DEFECTS CLUStT';RS DEFECTS
(note 1) (note 2) (note 3)
01 0 0 0
02 2 0 0
03 10 2 0
04 35 5 2
Notes

1. A picture element is considered defect, if its signal
deviates more than +10% from the mean signal of the
neighbouring picture element at standard illumination.

2. A cluster is a pair of two defect pixels at a distance of
less than 3% of the picture height. The sum of pixel
defects and clustered pixel defects does not exceed the
number of permitted pixel defects. A pixel defect in the
same place in odd and even fields is not defined as a
cluster.

3. If more than two pixel defects occur in one column,
this is considered a column defect.

Additionally the indicated number of defect pixels
is allowed.
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OUTPUT SIGNAL

The output signal is a pulse sequence with a DC offset. The HIGH level of the output pulses, dependent upon the DC
adjustments, varies between 6 and 15 volts. The LOW levels depend upon the signal voltage, itself a function of the intensity
of the light falling on the sensor, and is between 1.0 and 0.2 volts below the HIGH level. These pulses contain the video
information and need further processing to be converted into a signal suitable for use in standard video circuitry.

e LT LT LT LT LT L L
U U U

l l typ.0.2V
black pixels black pixels A
P P upto 1V
QUTPUT 6Vto15V \ ),
l: white pixels
7297686.1

Fig. 15 Typical signal at the sensor output.
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Frame transfer sensor NXA1041

MECHANICAL PARAMETERS

The sensor is encapsulated in a 24-lead dual in-line ceramic package with a high-quality glass viewing window on the top side
for admittance of light to the sensor.

30,78
30,18
2
= I 1
a
£
§
}
34
2.9
[
T2
sensor crystal
)
(8]
24 13
4,27 \ |
10,05 NCITT1I TTT]1T TTITTTT Y
7,725 l T
+0,050 = . H
image ’ storage T
M\ ipeee /]| stors /[551100]6]
(4>// : i
|
IR |
- i : -
O N 1
N : 12
(3) [«—— 10,565 + 0,100 ——>! [a}+
le————— 13,18 £0,10 —————
15,74
15,24 . L.
15,36 1,4/100]  Parallelism 1,4 mm deviation
14,
86 at 100mm.
sensor crystal cover glass 071 071 ..
. 057 057 @ Positional accuracy.
S AW () -
//,' = —— : i (M) Maximum Material Condition.
} See notes 1 to 4.
1,12
092
+0,05
I %25-003
A-A
15,49 7295789.2

14,99

Fig. 16 Package outline; dimensions in mm (also see notes).
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Notes to Fig. 16

1. Centre-lines of all leads are within 0,127 mm of the
nominal position shown; in the worst case, the spacing
between any two leads may deviate from nominal by
10,254 mm.

2. Line B is the connection line between pins 13 and 24.
Pins 14 to 23 are not necessarily exactly on this line.

3. These two dimensions are measured at the centre-line of
the package.

4. The gold plateau is internally connected to Ngyp.

GENERAL DIMENSIONS (See Fig. 16)

Chip thickness 525+ 15 um
Cover glass thickness 550 £ 50 um
Thickness of glue layer between .

sensor and cavity bottom 80+ 30 pm
Refractive index 1,5
Transmission (400-700 nm) 90%

Sensor is filled with nitrogen.

SOLDERING

1. By hand

Apply the soldering iron below the seating plane (not more
than 2 mm above it). If its temperature is below 300 °C it
must not be in contact for more than 10 seconds; if between
300 °C and 400 °C, for not more than 5 seconds.

2. By dip or Wave

The maximum permissable temperature of the solder is
260 °C, this temperature must not be in contact with the
joint for more than 5 seconds. The total contact time of
successive solder waves must not exceed 5 seconds. The
device may be mounted up to the seating plane but the
temperature of the ceramic body must not exceed the
specified storage maximum. If the printed circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within
the permissible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.
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Frame transfer sensor

NXA1041

APPLICATION INFORMATION

Figure 17 shows a circuit for providing the pulse sequences
needed to drive the sensor. A SAA1043 sync-pulse
generator provides the three TV standards, namely PAL,
SECAM and NTSC. These include vertical and horizontal
blanking, and black-level clamping. It also provides other
signals essential for tv camera operation and can be triggered
externally for operation with, for example, a VCR or
computer. The sync-pulse generator drives a SAD1019
multi-norm pulse-pattern generator (MNPPG) developed
specifically for the image sensors. It provides all the clock
signals except the pulses for the horizontal read-out registers.
Its yge avoids the need to develop complex circuitry for
driving the NXA1041. Fast clock pulses for the three
horizontal read-out registers are generated by a

horizontal clock generator. The three 3.9 MHz pulse
trains generated differ in phase by 120°. The output levels
from the MNPPG are too low to drive the shift registers
directly, therefore, additional vertical driver ICs (VDR)
TDA4301 are required to boost these signals to suitable
levels. During the horizontal blanking period, slow pulses
derived from the MNPPG need to be applied to the
horizontal registers to sort the charge packets into the
three horizontal read out registers.

More detailed information is available on request.

BC
burst G -
4 | HORIZONTAL| 3 HomrizonTAL | 3
composite ,CS_| /B CLOCK - DRIVER S
syne EEZERTTLSE GENERATOR
composite !CB_
blank
horizontal o H1 SAA1043T
clock
vertical Vi ..._O.lb
clock ® VERTICAL 5 - FRAME - "
T »| DRIVER /—»| TRANSFER [-OM,
v TDA4301T SENSOR 0B
—
MULTI-NORM outputs
PULSE- 5
black-level BLC" PATTERN Wi
clamp GENERATOR 7 VERTICAL 5
. [
SAD1019T 7 bl DRIVER >
5 TDA4301T
7Z291620.5

Fig. 17 Drive circuit for the NXA1041 frame transfer sensor.
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5647X

MONOCHROME IMAGING MODULE

INTRODUCTION

The 5647 X monochrome imaging module is a compact imaging unit requiring only a lens and case to
form a complete solid state monochrome TV camera or character recognition system. The module is
built around a CCD frame transfer image sensor and consists of five printed circuit boards (PCBs) which
contain all the circuitry necessary for a high quality, fully interlaced TV camera. The modules are avail-
able for CCIA and EIA TV standards and each are graded according to the quality of the sensor used
(see Table 1). System standards can use free-running, internal or external synchronization.

Table 1 Type numbers

module no. TV standard sensor/grade*
56470 CCIR NXA1011/01
56471 EIA NXA1031/01
56472 CCIR NXA1011/02
56473 EIA NXA1031/02
56474 CCIR NXA1011/03
56475 EIA NXA1031/03

* See “Technical Specification’” for grading system.

Functionally, the module can be divided into five parts on five separate PCBs:

® master timing and sensor drive circuitry

sensor with buffering circuitry and rigid lens mount
signal pre-processing including adjustment circuitry
video (post-) processing '

°
°
)
® power supply

MASTEF;TIMING SENSOR PRE- POST- ———— video output
OR DRIVE —p | PCB —>»| PROCESSING [—#| PROCESSING
SENSPCB PCB PCB < control inputs

! i 1 1

7221579

Fig.1 The monochrome imaging module (power supply not shown).
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SPECIFICATIONS
Measured at 25 ©C with recommended power supply

Sensor grades /01 /02 /03
Pixel defects 0 max. 2 max. 10
Cluster defects 0 0 max. 2
Column defects 0 0 0

NXA1011 NXA1031

TV standard CCIR-B EIA

Number of pixels
Interlaced 604 x 588 610 x 488
Progressive scan 604 x 294 610 x 244

Image area 6x4.5 6x45 mm

Resolution min. 450 min. 450 TV lines

Bandwidth (—6 dB) 5.8 5.8 MHz

Geometric distortion 0 0

Sensor illumination
For picture acceptability min. 0.02 min. 0.02 Ix
For —6 dB output min. 0.05 min. 0.05 Ix

Signal-to-noise ratio
weighted at 5 Ix
illumination, AGC off,

gamma off min, 46 min. 46 dB
Gamma correction (switchable) 0.450r 1 0.450r 1
Video output (peak-to-peak)

Composite video (75 2 load) 1 1 \Y

Iris control (> 10 k&2 load) 1 1 Vv
Gain control

Input open-circuit AGC selected AGC selected

External DC control voltage Oto 11 Oto 11 \Y
Supply voltage (+ 10%, —2%) 12 12 Vv
Power consumption 2 2 W
Lens mount 1/2"" C-mount 1/2"" C-mount
iViass 95 95 g
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)

min. max.

Operating voltage, DC 11.78 13.2 \%
Operating temperature -10 50 oC
Storage temperature —-20 70 oC

ENVIRONMENTAL

All tests were conducted at 60 to 100 kPa pressure and 20 to 95 relative humidity with the module
housed in the recommended casing.

Operating limits —10to + 50 °C

Performance to spec 0to 40 °C

Humidity (40 ©C, 21 days) IEC 68-2-30, test Db

Vibration (amplitude 0.15 mm, 10 to 50 Hz) IEC 68-2-6, test Fc

Shock (3 shocks in each direction, 60 g) |IEC 68-2-27, test Ea

Bump (1000 bumps 3 times, 10 g) IEC68-2-29, test Eb

RF interface requirements CENELEC/CISPR, cat. |l and VDEB871 class B
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Monochrome imaging module

5647X

1. Switched-mode power supply.

2. PCBs in unfolded configuration.

3. C-mount lens support.

4. PCBs in folded configuration.

Fig.2 CCD module showing both ways of mounting.

External connections

The connector (female) is on the video
(post- processing) PCB:

pin 1:
pin 2:
pin 3:

pin 4:

pin 5:
pin 6:
pin 7:
pin 8:

power ground

signal ground

scan-mode input (open = CCIR & EIA
interlaced, grounded = CCIR progressive-scan,
+5 V = EI|A progressive-scan)

gamma-on/off input (open = gamma off,
grounded = gamma on (0.45))

power supply input (+ 12 V DC)

external sync input (200 mVp.p to TTL level
video output (1 Vp.p into 75 Q)

manual gain control input (open = off,

0 to 11 V for increasing gain).

|

7222866

14

13 '
|

o

H

W
S

128 —! ———T
E Qg 65
F i
as H i

I 7221585

Dimensions in mm

Fig.3 The 8-pole mini-DIN connector is the interface between the module and the outside world.

The 3.5 mm stereo jack connector is the iris-control output. It is on the power supply PCB and is wired

as follows:

body: ground for signal and lens power supply
ring: iris-control (video) output

tip: lens power supply (11.5 V)
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Dimensions in mm
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Fig.4 Mechanical outline.
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SAA1043

UNIVERSAL SYNC GENERATOR

GENERAL DESCRIPTION

The SAA1043 generates the synchronizing waveforms required in all types of video source equipment
(video cameras, film-scanners, video games, computer displays and similar applications). The device

is programmable to suit standards SECAM1, SECAM2, PAL/CCIR, NTSC1, NTSC2 and PAL-M; the
video game 624 and 524-line standards; and can be synchronized to an external sync signal. Inputs

and outputs are CMOS compatible.

Features
® Programmable to eight standards

@ Horizontal frequency manipulation for application in non-standard systems

Oscillator functions with LC or crystal elements

Additional outputs to simplify camera signal processing

Vertical reset for fast vertical lock

Subcarrier lock in combination with subcarrier coupler SAA1044

®
®
® Can be synchronized to an external sync signal
®
®
®

Very low power consumption

QUICK REFERENCE DATA

parameter symbol min. typ. max. unit
Supply voltage range (pin 28) Vpp 5.7 - 7.5 \%
Supply current range (quiescent) Ipp - - 10 HA
Oscillator frequency fosc — - 5.1 MHz
Operating ambient temperature range Tamb —25 - +70 ocC

PACKAGE OQUTLINES

SAA1043 : 28-lead DIL; plastic (SOT117).
SAA1043T: 28-lead mini-pack; plastic (S028; SOT136A).

December 1988
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Universal sync generator

SAA1043

BC [1 U 28] VoD
FH2 [2 ] 27] 1D
st [3] 26] cs
FH3 [4]] 25] cs8
x 5] [24] H2
v 6] 23] H1
Fp [7] 22] oL
oo [5] SAA1043 ] e
ver [9] [20] v2
osco [10] [19] v1
~osct [11] 18] RR
pH [12] [17] wmp
ns [13] [16] 1
Vss [14] 15] ecs

7287660

Fig. 2 Pinning diagram.

PINNING

1 BC

2 FH2
3 SI

4 FH3

5 X

6 Y

7 FD

8 FH80

9 VCR
10 0OScCo
11 OSCI
12 PH
13 NS
14 Vsg
15 ECS
16 RI
17 WMP
18 RR
19 V1
20 V2
21 CLP
22 DL
23 H1
24 H2
25 CB
26 CS
27 ID
28 Vpp

burst flag/chrominance blanking (SECAM) output

PAL identification output

set identification input (SECAM, PAL, PAL-M)

400 Hz (PAL); 360 HZ (NTSC, PAL-M) and
fi/3 (SECAM)

standard programming input
standard programming input
standard programming input

80 x fyy output (1.25 MHz)

VCR standard input

oscillator output

oscillator input

phase detector output

no-sync detector output
negative supply voltage (ground)
external composite sync input
vertical identification output
white measurement pulse output
vertical reset input

vertical drive output

vertical drive output '
clamp pulse output

2 x fy input/output

horizontal drive output
horizontal drive output
composite blanking output
composite sync output

SECAM identification output

positive supply voltage

December 1988
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FUNCTIONAL DESCRIPTION
Sync pulse generation
Programming of operating standard

The standard required for operation is programmed using the inputs X, Y and FD as shown in Table 1.
The FD input selects 525 or 625-line working of the vertical counter (524 or 624-lines for video game
standards) and also influences the choice of oscillator frequency as shown in Table 2.

Table 1 Programming of operating standard

standard FD X Y
SECAM 1 0 0 0
SECAM 2 0 0 1
624 0 1 0
PAL/CCIR 0 1 1
NTSC 1 1 0 0
NTSC 2 1 0 1
524 1 1 0
PAL-M 1 1 1

positive logic: 1=HIGH; 0= LOW

Oscillator

The built-in oscillator of the SAA 1043 functions with an external LC-circuit (Fig. 3) or with a crystal
of the parallel resonance type (Fig. 4). For operation in the VCR mode the LC oscillator circuit is
recommended. The frequencies required for the operating standards are shown in Table 2.

Table 2 Oscillator input frequencies

operating osc. frequency vertical vertical fre- horizontal fre-
standard (fosci) MHz divider (FD) | quency (fy) Hz quency (fy) Hz
PAL, SECAM, 624 5.0 0 50 15625
NTSC, PAL-M, 524 5.034964 1 59.94 15734.26
PAL, SECAM, 624 25 H2 (pin 24) | 50 15625
NTSC, PAL-M, 524 2.51782 H1 (pin 23) | 59.94 15734.26
¢ oscl
i 1
(1) L SAA1043
3 Cl 0sco| o
7287661

(1) Component values can be calculated from the formula fogc| = 1/2m/LC,, where C, = C/2 + Cp and
Cp = parasitic capacitance of typically 5 pF.

Fig. 3 LC oscillator circuit.
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Universal sync generator SAA1043

10 pF Vbp
3 x_ |y Voo
27eF oscl 5 0.2 FH80
Y 1 ] LALN []RL
5MHz =1 (1) 3.3 SAA1043
: Mo
5o[DL
14
(2) FD  |[Vsg TCL
Vss

7Z287662.1

(1) Catalogue number of crystal: 8222 298 40760.
(2) All inputs not shown are at Vgg.

Fig. 4 Crystal oscillator circuit showing test set-up for oscillator frequency measurement.

Synchronization to an external sync signal

Use is made of the phase comparator output PH to lock the internally generated sync pulses to an
external sync signal. Reset pulses derived at each falling edge of the external sync signal (ECS) reset the
the sync counter which is clocked at the internal horizontal frequency by the horizontal counter. At
each horizontal scan period the sync counter opens the sync pulse gate and allows the ECS to be
applied to the phase comparator where it is compared with the phase of the internally generated
horizontal sync pulse. When the two signals are in phase the output PH is in a high impedance state.
When a phase difference exists PH is pulled towards Vpp or Vgg depending on the direction of the
error (Fig. 5). The phase-analogue voltage on PH is used to correct the frequency at OSCl via a
voltage-controlled oscillator and null the phase error between internal and external signals. Pulses
occurring on the ECS outside of the sync pulse gating time (serration and equalization pulses) do not
effect the phase comparator.

7287663.1

\
t b

0.5 Vpp

Vss
0 phase error (rad) 2z

Fig. 5 Phase comparator characteristic.
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FUNCTIONAL DESCRIPTION (continued)
Synchronization to an external sync signal (continued)

The circuit will lock to standard and non-standard sync signals. With standard signals the resetting of
the sync counter is permitted after 3/4 of the horizontal scan period and if one reset pulse is missed

the next pulse will reset the counter. With non-standard signals a narrow reset window is imposed to
avoid disturbances which would otherwise be visible on the screen during vertical blanking time. The
width of this window is 64 — 15.2 < reset time < 64 + 15.2 us. If a reset pulse does not occur within
this window the same window timing is specified for the next horizontal scan.

A no-sync signal is generated by the sync pulse gate if the sync counter is not reset from the ECS. The
no-sync signal (NS) occurs 6.4 us after the time of the missing reset pulse.

Detection of the vertical sync in the ECS is performed using a double sampling method which minimizes
detection failures. Vertical lock is performed by comparing the internal vertical sync with a pulse
derived from the ECS and using the result to modify the period of the vertical counter. This is achieved
by manipulating the DL (2 x fyy) input to the vertical counter via the addition/subtraction

logic. The DL pulses are added or suppressed to bring the circuit into lock in the shortest possible time;
the direction taken is determined by a logic decision based on the half picture in which the ECS derived
pulse occurred.

Vertical reset input (RR)

The RR is used when external synchronization runs on separate vertical (V) and horizontal (H) pulses
instead of composite sync (CS) pulses.

® RR=LOW : no external sync or external CS to ECS input

® RR = V-pulses: external sync with H and V requires H-pulses to ECS input
duration of H-pulse <5 us
duration of V-pulse 1 us <ty <3 us

VCR standard input (VCR)
The VCR input sets the synchronization standard for VCRs.
® VCR = HIGH: normal mode

Then the ECS input expects a 64 us + 16 us

If the pulse fits inside the window, the SAA
inside the window.

If the pulse does not occur inside the window, the synchronizing circuit will take off the window and
accept pulses at any time.

® VCR=LOW: VCR mode
The window * 16 us is always applied.

H-part of the CS pulse.
1043 wiii continue to take synchronizing pulses oniy

If the colour burst is not present in the correct position, or FH2 is not in phase with the incoming
signal, the set identification input (SI) must be set to logic HIGH on line 2 for the duration of 1 line.
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Universal sync generator SAA1043

Use in non-standard systems

For systems requiring a non-standard horizontal frequency the number of horizontal scans per picture
can be manipulated using the open drain input/output DL. The addition or suppression of pulses
during the high ohmic period of DL modifies the vertical counter value. The suppression of two DL
pulses per half picture will give one extra horizontal scan and the addition of two DL pulses will
remove one horizontal scan from the half picture (see Fig. 6).

m M M
o _ [ m m
ol @ _ [
@ ] i nn

o

7287664

(1) Normal waveform at DL; fp =2 x fy.

(2) Waveform at DL with two pulses suppressed increases the number of horizontal scans per half
picture by 1.

(3) Waveform at DL with two additional pulses decreases the number of horizontal scans per half
picture by 1.

Fig. 6 Manipulation of the horizontal frequency for non-standard systems.
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WAVEFORM TIMING (Table 3, Figs 9 and 10)

The waveform timing depends on the frequency of the oscillator input (fogcy). This is shown in

Table 3 as the number (n) of oscillations at OSCI. The timings given are derived from

nx togcy = 100 ns. One horizontal scan (H) = 320 x togc| = 1/fH. Note that the number of horizontal
scans per half picture can be modified for non-standard systems using input/output DL as shown in Fig. 6.

Table 3 Waveform timing

parameter symbol PAL NTSC PAL-M SECAM unit | n
Cs
Horizontal sync
pulse width twsc1 4.8 4.77 4.77 4.8 us |24
Equalizing pulse width | twsc2 2.4 2.38 2.38 2.4 us 8
Serration pulse width | twsc3 48 4.77 4.77 4.8 us |24
Duration of pre-
equalizing pulses 25 3 3 25 H
Duration of post-
equalizing pulses 2.5 3 3 25 H
Duration of serration
pulses 2.5 3 3.5 25 H
CcB
Horizontal blanking
pulse width
PAL/SECAM/PAL-M | twce 12 - 11.12 12 us | 60
NTSC 1 tWCB - 11.12 - - us | 56
NTSC 2 twCB - 10.63* - - us |53
Front porch tpcBcs | 1.6 1.59 1.59 1.6 Hs 8
Duration of vertical
bianking
PAL/SECAM/PAL.M 25H+iweg | — 21H+tycR | 25H+tweR
NTSC 1 - 21H+tweB | — -
NTSC 2 - 19H+tweB | — —
BC (PAL)
Burst key pulse width | tygc 2.4 2.38 2.38 - us 12
Sync to burst delay tpcsec | 5.6 5.56 5.76 - us |28
Burst suppression 9 9 11 — H
Position of burst
suppression: 1st half H623 to H523 to H523 to —
picture H6 H6 H8 -
2nd half H310 to H261 to H260 to -
picture H318 H269 H270 -
3rd half H622 to H523 to H522 to -
picture H5 H6 H7 —
4th half H311 to H261 to H259 to -
picture H319 H269 H269 -
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Universal sync generator

SAA1043

parameter symbol PAL NTSC PAL-M SECAM unit [ n
BC (SECAM)
Chrominance pulse

width tWBC - - - 7.2 us |36
Chrominance to

sync delay tpBCCS | — - - 1.6 us 8
Duration of vertical

blanking: SECAM 1 1st half picture : 25H + tygc except H320 to H328

2nd half picture: 24.5H + tyygc except H7 to H15
SECAM 2 | 1st half picture : 25H + tygc
2nd half picture: 24.5H + twgc

CLP
Clamp pulse width tWCLP 24 2.38 2.38 2.4 us |12
Sync to clamp delay tpcscLP | 2.4 2.38 2.38 24 us |12
DL
Frequency foL 2 x fy 2x Ty 2x fy 2xfy
Pulse width twDL 9.6 9.53 9.63 9.6 us |48
DL to sync delay tpcLcs | 5.6 5.56 5.56 5.6 us |28
FH80
Frequency fFH80 80 x fyy 80 x fy 80 x fy 80 x fH
Sync to FH80 delay 0.2 0.2 0.2 0.2 us 1
H1, H2
H1 pulse width twH1 7.2 7.15 7.15 7.2 us |36
H2 pulse width twWH2 7.2 7.15 7.15 7.2 us |36
H1 to sync delay tpH1CcSs | 0.8 0.79 0.79 0.8 us 4
Sync to H2 delay tpcsH2 | 0.8 0.79 0.79 0.8 us 4
Repetition period 64 63.56 63.56 64 us
V1, v2
V1 duration 10 6 6 10 H
V2 duration 7.5 9 9 7.5 H
V1 to sync delay tpvics | 1.6 1.59 1.59 1.6 us 8
Sync to V2 delay tpyocs | 1.6 1.69 1.59 1.6 us 8
FH2
Frequency fEH2 fy/2 fu/2 fy/2 fy/2
Sync to FH2 delay 0 0 0 0 us
FH3
Frequency fEH3 400 360 360 fu/3
Sync to FH3 delay - - - 0 us
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WAVEFORM TIMING (continued)

Table 3 (continued)

parameter symbol PAL NTSC PAL-M SECAM unit|{ n
WMP
WMP pulse width 2.4 2.38 2.38 2.4 us 12
Sync to WMP delay 34.4 34.16 34.16 34.4 us (172
Duration of WMP 10 9 9 10 H
Position of WMP
1st half picture: H163 to H134 to H134 to H163 to
H173 H143 H143 H173
2nd half picture: H475 to H396 to H396 to H475 to
H485 H405 H405 H485
Rl
Frequency fy/2 fy/2 fy/2 10fy
Position of edges H6 and H7 and H7 and -
H318 H269 H269
ID
1D pulse width tWiD 12.0 11.12 11.12 12.0 us | 60
ID to sync delay tpipcs | 1.6 1.59 1.59 1.6 us 8
Position of 1D
1st half picture: H7 to H15 | H8 to H22 | H8 to H22 | H7 to H15
2nd half picture: H320 to H271 to H271 to H320 to
H328 H285 H285 H328

* Horizontal blanking pulse width for NTSC 2 can be 11.12 us maximum.
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SAA1043

composite
sync

composite
blanking

burst key/
chrominance

horizontal
sync pulse

cs equalizing pulse

serration pulse

horizontal
cB blanking puise

burst key (PAL)

BC
(SECAM)
chrominance
H1 horizontal drive
H2 horizontal drive

CLP clamp pulse

DL 2 x fy pulses

D SECAM
identification
start, stop

V1, V2 yertical drives
FH2 PAL

identification

400 Hz (PAL),
FH3  {,,/3 (SECAM)

|<—— twsc1 —>|

|
|
—>| |*— twsc2
I
|

|«—twsc3 —

tpcBCS —>

twee 1

tpeccs—> =

tPH1CS —>| l=—

1
tPCSH2 —>| |—

"—-—
i<~‘Pcsac -»'_—|<—tw5c
|

.‘4———-1—— twsc ——-———»l

— |<— tweLp
— ~—tpcscLp
| twoL !
[«—1tPDLCS —>1
! twip |

T

tpIDCS —>| [

)
|
—! l<—tpvics, tPvacs

X
X

7287658.1

Fig. 9 Waveform timings; PAL/CCIR; SECAM; 624-line modes.
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WAVEFORM TIMING (continued)

horizontal '_'I
sync pulse <—1twes 1 —]
g;:;pusne cs equalizing pulse — |<—— twes2
serration pulse l«tWCSS —
composite CB horizontal I
blanking blanking pulse | twes 1
tpCcBCS — -~
BC  burst key l<——-tpcssc—>| |<— twaec
1
|
H1 horizontal drive ! twHA
|
tPHICS —|  |=—
H2 horizontal drive : | twH2 I
thesH2 —»] |e—
CLP  clamp pulse Lo |<— twepL
—! |<—tecscLp
DL 2xfy pulses twoL i ]|
<—tppLCS —>!
start, stop
vivz vertical drives X
—> <—tpyics, tPv2cs
FH2 identification
|
|
360 Hz
FH3 (NTSC, PAL - M) X
7287659.1

AL-M; BZ4-iine modes.
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SAA1043

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

parameter symbol min. max. unit
Supply voltage range with respect to Vgg Vpp -0.5 +15 \%
Input voltage range \7 -0.5 Vpp + 0.5* \Y
Input current th - 10 mA
Output voltage range Vo -0.5 Vpp + 0.5* \%
Output current tlp - 10 mA
Total power dissipation per package Piot - 200 mW
Power dissipation per output Po - 100 mW
Operating ambient temperature range Tamb -25 +70 oC
Storage temperature range Tstg -55 + 150 oC

HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be
totally safe, it is good practice to take normal precautions appropriate to handling MOS devices

(see ‘Handling MOS Devices').

*Vpp + 0.5V not to exceed 15 V.
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CHARACTERIETICS

Vpp=5.7t075V; Vss = 0 V: Tymp = —25 to + 70 OC unless otherwise specified

L parameter J symbol , min. typ. max. unit

Supplies
Supply voltage Vpp 5.7 - 7.5 A
Supply current (quiescent) ’

at 1g = 0 mA at all outputs;

Vpp =75 V: Tamp = 25 °C Do - - 10 uA
Inputs
Input voltage HIGH ViH { 0.7Vpp - Vpp \
Input voltage LOW ViL | O — 0.3Vpp A
Input leakage current at

Vi=75V; Vpp=75V;

Tamb =25 °C I - - 1 HA
input leakage current at }

Vi=0V;Vpp=75V;

Tamb =25 °C [ ~ly - - 1 A
Outputs (except PH and 0SCO) ’
Output voltage HIGH at

—lgH =0.5mA VOoH Vo — 0.5 — — V
Outpiit voltage LOW at |

oL = 0.5 mA | voL f - - 0.4 v
Output PH !
Output voltage HIGH at

=loH = 0.9 mA VOH | Vbp—05 - - \
Output voltage LOW at | ' | [

'O - 1.0 mA | YoL |- - | 0.4 v
Output leakage current at ;

V=75V, Vpp=75V Lo | - — 5 HA
Gutput leakage current at ]

Vo=75V;Vpp=75V: |

Tamb = 25 9C Lo ! - - 1 uA
Output leakage current at ‘ |

Vo=0V;Vpp=75VY =0 / - - 5 HA
Output leakage current at f

Vo=0V;Vpp=75V: f

Tamb =25 °C -lLo - ~ 1 A
Output OSCO
Output voltage HIGH at

Vosci =0V, ~lgy = 0.9 mA VoH Vpp — 0.5 - - v
Output voltage LOW at I

Vosger = Voo lop = 1.0 mA VoL } - — ‘ 0.4 j A

1€
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Universal sync generator SAA1043

parameter symbol min. typ. max. unit

Input/output DL (open drain)*
Output voltage LOW at

loL=1.0mA VoL - - 0.4 \Y
Output leakage current at
Vo=75V;Vpp=75V ILo - - 5 A

Output leakage current at
Vo=75V;Vpp=75V;

Tamb =25 °C Lo - - 1 HA
Load resistance (Fig. 4)

atVpp=5.7V RL 1.4 - - k&

atVpp=75V R 0.82 - - k2
Time constant (Fig. 4)

atVpp=5.7V RLCL - - 19 ns

atVpp=75V RLCL - - 13 ns

Oscillator frequency (Fig. 4)

Maximum oscillator frequency
atVpp =57V fosc 5.1 - - MHz

* An external pull-up resistor (3.9 k§2) must be connected between DL and Vpp. The time constant

R1 C|_ must not exceed the values given.
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APPLICATION INFORMATION
Vbp Vob
T LY
+
1uF ==220F
3.9kQ J,' J,_
:;(rt]irnal 7 7
ECS DL x |y |[ver Vpp
15 22 5 6 9 28
SAA1043

10 7 14
osci osco[s! [FD |Vgg

1.2kQ J’
4

82pF
l 7287665.1
4

40 pH

Fig. 11 Synchronizing circuit using passive filter network.
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SAA1044

SUBCARRIER COUPLER

GENERAL DESCRIPTION

The SAA1044 maintains the correct relationship between subcarrier and horizontal scan frequencies
when an exact coupling is required. It is for use in combination with sync generator SAA1043 for
application in colour video sources (cameras, film-scanners and similar equipments).

Features

® Provides exact relationship between subcarrier and horizontal scan frequencies
® Accommodates all standard frequencies
® Facilitates GENLOCK (general locking) applications

FD X FH3 Vpp Vss
| |
1 13 |4 lm ‘J__?
Y A\ 4 w.y }
STANDARD R " PHASE 9
77 >
SELECTOR DIVISION > £, 10, COMPA1RATOR > PH1
FACTOR EQUATION >
10 LOGIC — CIRCUIT
FH80 »> »>
SO 54 A
susl —{Z» 1 || PHASE -
" | SUBCARRIER _ | SUBCARRIER R COMPARATOR | PH2
SUBO 6 | OSCILLATOR DIVIDERS » 2
SUBTRACTOR
SEC —H - >
i SECAM SECAM
>
SECO 2 | OSCILLATOR DIVIDER N
Y 4 PHASE 12
SEO 3. COMPARATOR |- PH3
4‘ REFERENCE 3
RS > SUBFREQUENCY |
DIVIDER
SAA1044
7287698

Fig.1 Block diagram.

PACKAGE OUTLINES

SAA1044: 16-lead DIL; plastic (SOT38).
SAA1044T: 16-lead mini-pack; plastic (SO16L; SOT162A).
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SAA1044

sect [1] U 6] Voo

seco [ 2] 15] PH2
seo [3] [12] FH3
rs [4] 13] x
w0 [E] SAA1044 3 e

suso [ (1] FD
susl [7]] 10] FHBo
vss [8] B
7287699

Fig. 2 Pinning diagram.

FUNCTIONAL DESCRIPTION

Programming of operating standard

PINNING

1 SECI
2 SECO
3 SEO
4 RS

5 SO

6 SUBO
7 SUBI
8 Vss
9 PH1
10 FH80
11 FD
12 PH3
13 X

14  FH3
15 PH2
16 Vpp

SECAM oscillator input (272f4)
SECAM oscillator output (272f)
inverted SECAM oscillator output
reference subfrequency

inverted subcarrier oscillator output
subcarrier oscillator output

subcarrier oscillator input

negative supply voltage (ground)

phase comparator 1 output (FH80/SUBI)
1.25 MHz input (from SAA1043)
standard programming input

phase comparator 3 output (RS/SUBI)
standard programming input

standard programming input
(from SAA1043)

phase comparator 2 output (SECI/FH80)
positive supply voltage

The standard required for operation is programmed using the inputs FD, X and FH3 as shown in

Table 1.

Table 1 Programming of operating standard

standard FD X FH3 relationship of subcarrier frequency (fg)
to horizontal scan frequency (fy)

PAL 0 1 400 Hz fg=283.7516fy

SECAM 0 0 don't care fg=282fQ

PAL-N 1 1 400 Hz fg=229.2516fy

PAL-M 1 0 1 fg=227.25fY

NTSC 1 0 0] fg =227.5fy

Positive logic: 1 = HIGH; 0 = LOW

120 December 1988




Subcarrier coupler SAA1044

Subcarrier/horizontal scan frequency relationship

The input FH80 from SAA1043 is the reference for horizontal scan frequency (fy). This frequency is
reduced by a factor determined by the selected operating standard to give a value of 8fyy (PAL, SECAM)
or 10fy (PAL-N, PAL-M, NTSC) to phase comparator 1. The subcarrier frequency (fg) is manipulated
to provide a comparable value at the second input to the phase comparator. When the frequencies of

the two inputs to phase comparator 1 are equal, the relationship between f and fg is as shown in

Table 1.

Phase comparator 1 functions with an exclusive-OR phase detector circuit and provides an output
which may be used to control a voltage-controlled oscillator (VCO) via a low-pass filter. The VCO
reference can be the subcarrier or the horizontal scan frequency and the filter can be active or passive,
depending on application.

A second subcarrier oscillator circuit is provided for SECAM operation. The operating frequency of
this is centred on 272fy to give, when fg = 282f}, comparable values of 5f at the two inputs to phase
comparator 2, A second VCO loop can be used to control the SECAM oscillator frequency.

The high degrees of accuracy and stability required for GENLOCK applications are met by phase
comparator 3. This compares the internal subcarrier and external reference frequencies. To adjust the
phase over 2, this comparator has a linear characteristic over 47. The output signal PH3 has a period
time of fg/4 and a duty factor of between 12.5% and 62.5% giving a sensitivity of 240 mV/rad. Errors
due to temperature variation are minimized by symmetrical circuit and chip design.

RATINGS
parameter symbol min. max. unit
Supply voltage range with respect to Vgg VpD -0.5 +15 \
Input voltage range \7 —-0.5 Vpp +0.5* \%
Input current 11 — 10 mA
Output voltage range Vo -0.5 Vpp +0.5* \
Output current tlp — 10 mA
Total power dissipation per package Piot — 200 mW
Power dissipation per output Po - 100 mwW
Operating ambient temperature range Tamb —25 +70 oC
Storage temperature range Tstg —55 + 150 oc

HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see
‘Handling MOS Devices’).

* Vpp + 0.5V not to exceed 15 V.
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CHARACTERISTICS
Vpp =5.7t07.5V;Vgg =0V, Tagmp = —25 to + 70 OC unless otherwise specified

parameter symbol min, typ. max. unit
Supplies
Supply voltage VbD 5.7 - 7.5 \%

Supply current (quiescent)
at [p = 0 mA at all outputs;

Vpp=75V;Tgmp=25°C DD — - 10 MA
Inputs
Input voltage HIGH VIH 0.7Vpp — VbD \
Input voltage LOW ViL 0 - 0.3Vpp \

Input leakage current at
V|=75V;Vpp=75V;
Tamb =25 °C L - - L uA

Input leakage current at
Vi=0V;Vpp=75V;
Tamb = 25 °C =l — — 1 MA

Outputs (except SECO and SUBO)
Output voltage HIGH at

—lpy = 0.5 mA VOH Vpp 05 | — - \%
Output voltage LOW at
loL=0.5mA VoL — - 0.4 \Y)

Outputs SECO and SUBO
Output voltage HIGH at

—log=09mA VOH Vpp —05 | — — \%
Cutput voltage LOW ai
loL=1.0mA VoL - — 0.4 \%

Oscillator frequency (Fig.3)
Maximum oscillator frequency

atVpp=57V
pin 1 fsecl 5.1 — — MHz
pin 7 fsusi 5.1 - - MHz
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SAA1044

10pF
R
27pF Vo
§__I| . SuBl 16
N ] " 7 S0
l“) 5> fsupi
443MHz 1 1MQ
g 'l T 1 SUBO 6
N 1.2kQ
33pF
P SAA1044
33pF 12k
il SECO
\s " T — 2
1
443MHz 1 1MQ
SEO
3> fsec)
— SECI
N II N 1 8
27pF
J’Vss
3 ﬂl (2) 7 7287700.1
10pF

(1) Catalogue number of crystal: 4322 143 04040,
(2) Inputs not shown are don’t care.

Fig.3 Test set-up for oscillator frequency measurement.
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DEVELOPMENT DATA
This data sheet contains advance information and SAD1019

specifications are subject to change without notice.

MULTI-NORM PULSE-PATTERN GENERATOR

GENERAL DESCRIPTION

The SAD1019 is part of a frame transfer image sensor camera system which uses the NXA series of

frame transfer image sensors. The device provides the vertical transport pulses necessary, for the

operation of the frame transfer image sensors and a start-stop signal for the horizontal clock generator.

The drive pulses and clock signals for the SAD1019 are provided by the universal sync generator (SAA1043).

Features

@ Vertical transport pulses for the image region and storage region of the image sensor during field
blanking (¢ and ¢B pulses)

® Colour separation and transport of one line of sensor information to the output register during line
blanking (¢g, TG and ¢¢ pulses)-

@ Other additional pulses required for the control and processing in the frame transfer image sensor
camera

PACKAGE OUTLINES

SAD1019: 24-lead DIL; plastic (SOT101B).
SAD1019T: 24-lead mini-pack; plastic (S024; SOT137A).
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Multi-norm pulse-pattern generator SAD1019

DEVELOPMENT DATA

PINNING

®aa 1] U [24] Voo
F1al2] 23] 28
P2a[3] [22) $48
Fap[4] 21] TG,
ocr 5| [20] TGy
Fi(s 19] 18
e SAD1019 S
NORM( 8 | sz_[w
¢1c[9] [16] H1

¢2c [10] [15] FHgo
¢ac[11] [14] cLock
Vsg E 1__3_| BLC

7281380

Fig.2 Pinning diagram.

Power supplies

VDD positive supply voltage (+ 5 V)

Vss ground (0 V)

Inputs (CMOS)

CLOCK clock input from SAA1043, typ. 2.5 MHz (625 lines) or typ. 2.51748 MHz (525 lines).
5 MHz mode, typ. 5 MHz (625 lines) or 5.03496 MHz (525 lines)

FH80 clock input from SAA1043, typ. 1.25 MHz (625 lines) or 1.25874 MHz (525 lines)

H1 H1 input from SAA1043, typ. 15.625 kHz (625 lines) or typ. 15.734 kHz (525 lines)

\A| V1 input from SAA1043, typ. 50 Hz (625 lines) or 59.94 Hz (525 lines)

NORM norm-selection input, 625 lines = LOW, 525 lines = HIGH

Outputs (CMOS push-pull)
m to m sensor image section control to drivers

$1B to 4B sensor storage section control to drivers

¢1C to ¢3¢ low frequency outputs for transport pulses to pixel oscillator
DCP DC clamp pulse

Fi frame identification

SS start/stop for pixel generator

BLC black-level clamping

TG1and TG2 transfer gate control to drivers
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FUNCTIONAL DESCRIPTION

625 line mode (NORM = LOW, see Figs 3 to 7)

One complete cycle of the multi-norm pulse-pattern generator (MNPPG) occurs after a command from
the synchronization pulse generator (SYN). This cycle consists of 294 line cycles which are used to
read out the sensor information followed by transport of the integrated information from the image
area to the storage area of the sensor. Once this cycle has been completed the device enters into a
‘wait’ status period which lasts until the device receives a start command from the SYN.

The cycle is restarted with a V-pulse from the SYN. The falling edge of this pulse is detected in the
MNPGG and results in a reset of the start counter as well as providing the field information (field 1/2).
The start counter counts 11 lines and then the line cycle information is read from the line ROM. The
start of the line cycle occurs at line 22 in frame 1 and line 335 in frame 2. The H1 pulse of the SYN
controls the position of the line cycle with respect to the SYN pulses. The H1 pulse sets the correct
value in the line counter of the MNPPG.

The control counter counts the number of line cycles and switches the line cycle to field cycle after
294 lines (in both fields), then the field cycle information is read from the field ROM. The control
counter was reset before the switch over had taken place, it now counts the field cycles. The field
cycle lasts for 294 cycles of the m pulse and then the device enters the wait status period again.

The device will continue to operate in the manner described, until the overall system is switched off.

525 line mode (NORM = HIGH)

The basic operation is identical except for variations in the start points and number of transports (see
Figs 8 to 12).

Operating modes

Synchronization generator (SAA1043)

The H1 pulse from the SAA1043, due to internal delays, is out of phase with the MNPPG clock signal.
The following method is used to obtain the correct phase relationship between the H1 pulse and the
MNPPG output. The H1 pulse and the FH80 are clocked into a flip-flop, at the output of the flip-flop
the timing of the H1 and FH80 signals are in phase. The output of the flip-flop is sampled with that

of the CLOCK, which is in phase with the FH80. In this way a reliable fixed phase relationship between

T ARNIDD A o _La_ 1
SYN and MINF Qo ovLatned,

Other operating modes

® single 2.5 MHz operation:
If another synchronization pulse generator is used, in which an H1 pulse is in phase with the CLOCK, .
a single 2.5 MHz clock signal can be used.

Connect the 2.5 MHz to the CLOCK and with delay circuitry (RC elements, 50 ns approx.) to FH80.

@ single 5 MHz operation:
If another synchronization pulse generator is used, in which an H1 pulse is in phase with the CLOCK,
asingle 5 MHz clock signal can be used.

Connect the 5 MHz to the CLOCK and connect FH80 to ground.

130
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Multi-norm pulse-pattern generator

SAD1019

DEVELOPMENT DATA

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage range (pin 24) Vbp —-0.5 +7.0 \%
Supply current (pin 24) Ipp - 50 mA
Supply current (pin 12) Iss - 50 mA
Input voltage range 7 -0.5 Vpp +0.5* \
Input current BT - 10 mA
Output current tlg - 10 mA
Total power dissipation per package Piot — 500 mW
Power dissipation per output Po - 25 mW
Operating ambient temperature range Tamb —-25 +70 oC
Storage temperature range Tstg —b5 + 150 oC

HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be
totally safe, it is good practice to take normal precautions appropriate to handling MOS devices (see

‘Handling MOS Devices’).

* Vpp *+ 0.5 V not to exceed 7.0 V.
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CHARACTERISTICS

VpD =4.51t05.5 V; Tymp = 25 OC, unless otherwise specified

parameter conditions symbol | min. typ. | max. unit
Current
Supply current on all outputs;

lo=0mA Ibp — - 10 MA
Inputs H1, V1, NORM,
CLOCK and FH80
Input voltage HIGH ViH 0.7Vpp | — -~ \
Input voltage LOW CMOS compatible ViL - - 0.3Vpp \
Outputs
Output voltage HIGH all outputs except

BLC; —1p = 0.8 mA;

Vpp=5V VoH — — Vpp—05 | V
Output voltage LOW all outputs except

BLC; 10 =29 mA;

Vpp=5V VoL — — 0.5 \Y
Black level clamping (BLC)
Output voltage HIGH —lp=26mA;

Vpp=5V VOH — - Vpp—05 |V
Output voltage LOW lg=29mA;

Vpp=5V VoL — - 0.5 \Y

132
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Multi-norm pulse-pattern generator SAD1019

DEVELOPMENT DATA

7 L | p—
e 1 — —
8 A = =
" o . LT
TG4 _"_""-———————_| r____1 N L_______J
e ! [
(376} — — ]
$oc ] 1 I
$3c ]_—1———
— L
DCP _____'] r—__—-
W .
CLOCK

Fig.3 Line transport (625 lines). 7z81381
e L M
- MLy e e
- M rir, i
- M I rt i re ri

1 T

|
$38 I nr—rr_Jrir_
— 1 2 3 4 5 293 294
) I)I | | | |
TG—1(1)
DCP | |1
FI I

I
H1 | |
= . 7281383.1
(1) TGq = HIGH state. Fig.4 Image sensor transport, field 2 (625 lines).
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(1) TGq = HIGH state. Fig.5 Image sensor transport, field 1 (625 lines).
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Multi-norm pulse-pattern generator
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Multi-norm pulse-pattern generator SAD1019

DEVELOPMENT DATA

%18 L L1 —

#28 1 1 1

%38 | M 1

e L I L I 1T

G T 1 1 LT

LT — I L I

¢1c 1 L [

bac I LT L

$3C L
ss [ | -
bcr T L I
O 1

cLocK

7281385

Fig.8 Line transport (525 lines).

oo TUUULLUUUUUUILUUULL LU UL
7281382.1

(1) TG1 = HIGH state, Fig.9 Image sensor transport, field 2 (525 lines).
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Fig.10 Image sensor transport, field 1 (525 lines).
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Multi-norm pulse-pattern generator
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DEVELOPMENT DATA
This data sheet contains advance information and TDA4301

specifications are subject to change without notice.

VERTICAL DRIVER

GENERAL DESCRIPTION

. The TDA4301 is an integrated circuit which acts as an inverting buffer between the pulse pattern
generator SAD1019 (LOCMOS technology) and the NXA1011 to NXA1041 frame-transfer sensors.
The circuit consists of four drivers either for all vertical transfer clocks for image part (1A to 4A), or
all vertical transfer clocks for storage part (1B to 4B) electrodes, and one driver for a transfer gate
(TG) electrode.

QUICK REFERENCE DATA

parameter conditions symbol | min. |[typ. [max. [unit
Supply voltages

pin 13 V13.16 |45 |50 |65 |V

pin 1 Vi1 | 11.0 [11.25]115 |V
Supply current V13.16=5V 113 - 14 - mA
Operating current Vi.16=11.25V | I1 — 9.26 | — mA
Storage temperature range Tstg -25 | — +150 | oC
Operating ambient temperature range Tamb -20 |- +70 [OC

PACKAGE QUTLINE
16-lead DIL; plastic (SOT38).
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TDA4301

~
jo—

// \,
61 in .
TDA4301 12 14 B 3
11— Vcet
Veg —{16
REFERENCE
VOLTAGE 13— Voo
8 9 |7 10 1 15 6 2
1] | l
ic ic v (— ~
Ko be. 1O ref @out 7296125.1
Fig.1 Block diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions | symbol min. max. unit
Supply voltages
pin 1 Veen — 12 \
pin 13 Vee2 - 12 \
DC output current t<i1s
pins 2,6, 11 and 13 o — 250 mA
pin 7 ITGo — 10 mA
Total power dissipation Piot - 550 mW
Operating ambient temperature range Tamb -20 +70 oC
Storage temperature range Tstg -25 + 150 oC
DC CHARACTERISTICS
parameter symbol min. typ. max. unit
Supply voltage (pin 13) Vee2 4.5 5.0 5.5 \%
Supply voltage (pin 1) Veel 11.20 11.25 11.30 \Y
Reference voltage (pin 10) Vief 3.60 3.75 3.90 \
Supply current (pin 13) lce2 - 14.0 - mA
Operating current (pin 1) Icct - 9.25 - mA
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Vertical driver TDA4301

DEVELOPMENT DATA

AC CHARACTERISTICS
Veer = V116 = 11.25 V; Vo2 = V13-16 = 5.0 V; Tamb = 25 OC unless otherwise specified

parameter conditions symbol min. | typ. | max. unit
Inputs (pins 3,4, 5, 12 and 14)
Input voltage range Vo 0 — 5 \%
Input threshold voltage VoTH 0.9 1.1 1.3 \%
Input current V=5V lp — 10 30 wA
Outputs (pins 2, 6, 11 and 15) CL =2000 pF
Output voltage swing

(peak-to-peak value) Vo(p-p) — 10 — \%
Timing see Fig.2
Negative slope delay td1 — — 100 ns
Negative slope (fall time) t45 50 70 90 ns
Positive slope delay 43 - - 100 ns
Positive slope (rise time) t46 30 50 70 ns
Output (pin 7) CL =68 pF
Output voltage swing

(peak-to-peak value) VTGOlp-p) | — 10 - \
Timing see Fig.2
Negative slope delay td1 — — 100 ns
Negative slope (fall time) td5 70 100 120 ns
Positive slope delay 143 — - 100 ns
Positive slope (rise time) td6 50 70 90 ns

(pins ;nT‘Svo:;agfvd 14) / o \ 5+V
T 7 11V ¥
| 90% so%f

output voltage
(pins 2,6, 7, 11 and 15)

10% s 10%

tds *“ds <
e-tyq | td3 [«
le—1tqo le—tq4—>

7222783

Fig.2 Timing diagram.
Load output (¢ out) C_ = 2000 pF; load output (TGO) C|_= 68 pF. At the specified load only one

switching may be done at a time.
| ﬁecember 1988
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APPLICATION INFORMATION

TDA4301
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA4301T

VERTICAL DRIVER

GENERAL DESCRIPTION

The TDA4301T is an integrated circuit which acts as an inverting buffer between the pulse pattern
generator SAD1019 (LOCMOS technology) and the NXA1011 to NXA1041 frame transfer sensors.
The circuit consists of four drivers either for all vertical transfer clocks for image part (1A to 4A), or

all vertical transfer clocks for storage part (1B to 4B) electrodes, and one driver for a transfer gate

(TG) electrode.

QUICK REFERENCE DATA

parameter conditions symbol | min. | typ. |max. |unit
Supply voltages

pin 11 V11-14 | 45 5.0 5.6 \Y%

pin 1 Vi.14 | 110 [11.25[1156 |V
Supply current V1114=5V 111 - 14 - mA
Operating current V1.14=11.25V | Ih - 9.256 | — mA
Storage temperature range Tstg -25 | — +150 | °C
Operating ambient temperature range Tamb -20 | — +70 |oC

PACKAGE OUTLINE

14-lead mini-pack; plastic (SO14; SOT108A).
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TDA4301T

T ——

i
/ \\
TG Zin
10 12 5 3
TDA4301T
1—Vcet
VEE —14
REFERENCE
VOLTAGE 11— Vee2
7 8 9 13 6 2
160 v £ I ~ l 7280796.2
e @out
Fig.1 Block diagram.
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter conditions | symbol min. max. unit
Supply voltages
pin 1 Vee — 12 \Y
pin 11 Vee2 — 12 \
DC output current t<t1s
pins 2,6, 9 and 13 lo - 250 mA
pin7 ITGo - 10 mA
Total power dissipation Ptot - 550 mwW
Operating ambient temperature range Tamb —-20 +70 oC
Storage temperature range Tstg —25 +150 oC
DC CHARACTERISTICS
parameter symbol min. typ. max. unit
Supply voltage (pin 11) Veez 4.5 5.0 5.5 Vv
Supply voltage (pin 1) Veed 11.20 11.25 11.30 Vv
Reference voltage {pin 8) Vref 3.60 3.75 3.90 \Y
Supply current {(pin 11) lcc2 — 14.0 — mA
Operating current (pin 1) lce - 9.25 - mA
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Vertical driver

TDA4301T

DEVELOPMENT DATA

AC CHARACTERISTICS

Veet =V1-14=11.25V; Vo2 = V11-

14 =5.0 V; Tamb = 25 OC unless otherwise specified

parameter conditions symbol min. | typ. | max. unit
Inputs (pins 3,4, 5, 10 and 12)
Input voltage range Vo 0 - 5 \'
Input threshold voltage VoTH 0.9 1.1 1.3 \
Input current V¢ =5V l¢ — 10 30 HA
Outputs (pins 2,6, 9 and 13) CL =2000 pF
Output voltage swing

(peak-to-peak value) Vo(p-p) - 10 - \%
Timing see Fig.2
Negative slope delay td1 - - 100 ns
Negative slope (fall time) td5 50 70 90 ns
Positive slope delay td3 - - 100 ns
Positive slope (rise time) td6 30 50 70 ns
Output (pin 7) CL=68pF
Output voltage swing

(peak-to-peak value) VTGO(p-p) | — 10 - \Y
Timing see Fig.2
Negative slope delay 141 - - 100 ns
Negative slope (fall time) t45 70 100 | 120 ns
Positive slope delay t43 - — 100 ns
Positive slope (rise time) tde 50 70 90 ns

input voltage ==
(pins 3, 4,5,10and12)_;/ 1.1\,\ 5V
- 90% s0%f
output voltage
(pins 2,6,7,9and 13) 10% 3 0%
tds o[~
le-tgy > a3
le—tqp le—tgq—>]
7280797.1

only one may be done at a time.

Fig.2 Timing diagram.
Load output (¢ out) C_= 2000 pF; load output (TGO) C|_= 68 pF. At the specified load switching
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APPLICATION INFORMATION
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TDA4302

PIXEL GENERATOR

GENERAL DESCRIPTION

The TDA4302 is an integrated circuit that generates the pulses for the read-out registers of the
NXA1011 to NXA1041 frame transfer sensors. The device operates in conjunction with the
horizontal driver IC (TDA4305; TDA4305T).

Features

® Start.Stop RC oscillator with high accuracy over a wide temperature range

Frequency doubler for maximum sensor drive symmetry

Synchronous divide by 6 counter that generates the three-phase signals for the horizontal drivers
Stop.Start oscillator controller which also selects the ¢C’ inputs or the divide by 6 counter outputs
Voltage reference circuit

QUICK REFERENCE DATA

parameter symbol min. typ. max. unit
Supply voltage (pin 1) Vp=Vi.3 45 5.0 5.5 Y
Supply current (pin 1) Ip — 50 — mA
Storage temperature range Tstg -25 - + 150 oC
Operating ambient temperature range Tamb -20 | - +70 oC

THIS DEVICE IS NOT RECOMMENDED FOR NEW DEVELOPMENTS

PACKAGE OUTLINES

TDAA4302 : 16-lead DIL; plastic with internal heat spreader (SOT38).
TDAA4302T: 16-lead mini-pack; plastic (SO16L; SOT162A).
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Pixel generator

TDA4302

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

parameter symbol min. max. unit
Supply voltage (pin 1) Vp — 12 \
Input voltage (pins 2, 4, 5, 6, 7 and 8) V) — Vp \)
Short-circuit current (DC) max. 1s

pin 2 o - 10 mA

pin 12 112 - 100 mA
Total power dissipation

SO package* Piot - 340 mW

DIL package Ptot - 1000 mW
Operating ambient temperature range Tamb —20 +70 oC
Storage temperature range Tstg —25 + 150 oc

* Mounted on printed-circuit board.

I ﬁecember 1988 151



TDA4302 I ’
\

N

CHARACTERISTICS
Vp=V1.3=5V; Tamp = 25 OC unless otherwise specified

parameter conditions | symbol min, typ. max. unit
Supply
Supply voltage (pin 1) Vp 4.5 5.0 5.5 vV
Supply current (pin 1) Ip — 50 - mA
Reference voltages
3.5 V reference voltage (pin 12) note 1 Vyef1 335 | — 365 | V
2.0 V reference voltage (pin 14) Vyef2 1.9 2.0 2.1 \%
3.75 V reference voltage (pin 16) Vref3 3.6 375 | 3.9 \
Source current (pins 2 and 15) 12,15 - - 5 mA
Oscillator
(Cext = 100 pF; Reyt = 450 Q)
Stop.Start/HIGH: stop condition
Stop.Start/LOW : run condition
Output frequency (pin 15)

without adjustment fosc 10.9 11.5 12.1 MHz
Frequency stability

at —20 to + 60 °C — - 1 %
Stop.Start input (pin 5)
Stop = 0: oscillator running note 2
Stop = 1: oscillator stops
Threshold voltage V5.3 0.9 - .8 \
inpui current Vi-5V i5 — — 30 iA
¢C’ inputs (pins 8, 7 and 6)
Threshold voltage Vg,7,6-3 1.4 1.6 1.8 \
Input current V=56V I8,7,6 — - 30 uA
Outputs (pins 9, 11 and 13)
Output voltage amplitude Vg 11,133 | — 1.6 - \
Average DC output voltage V911,133 | — 2 - \

Notes to the characteristics

1. No DC load allowed at pin 12.
2. Extra running condition to obtain correct outputs:
¢1C" = HIGH {pin 8)
¢2C' = LOW (pin 7)
¢3C’ = LOW (pin 6)
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Pixel generator

TDA4302

oscillator
output

output 1 output 2

output 3
% P / .
T100nF T100nF T‘OO”F

16 15 14 13 12 ” - .
e [] TDA4302
1 2 3 4 5 6 ; 6
C1
E—‘ Cext 4400
(nominal)
+ 100 pF 33
k2
l Rext
7 7 % 7
+5V stop. start @ 3C’ @F2c’ Z1C
4 input —_—
@C' inputs 7281127.2A

Fig.2 Application diagram.
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TDA4305

HORIZONTAL DRIVER

GENERAL DESCRIPTION

The TDA4305 is an integrated circuit which drives the output registers of the frame transfer sensors

(NXA1011to NXA1041).

Features

@ Three inverting buffers
® Adjustable duty cycle control
® Voltage reference circuit

QUICK REFERENCE DATA

parameter symbol min. typ. max. unit
Supply voltages
pin 15 Vp1=V156 4.5 5.0 5.5 \%
pin 10 Vp2=V106 11.0 11.25 1.5 \
pin 16 Vp3=Vi16-6 1.0 11.25 115 \Y
Supply current (quiescent)
pin 15 (outputs HIGH) Ip1 - 17 - mA
pin 15 (outputs LOW) Ip1 — 8 - mA
pin 10 Ip2 - 9 - mA
pin 16 Ip3 - 5 - mA
Total power dissipation Piot - 360 - mW
Storage temperature range Tstg —25 - + 150 oC
Operating ambient temperature range Tamb —-20 - +70 oC

THIS DEVICE IS NOT RECOMMENDED FOR NEW DEVELOPMENTS

PACKAGE OUTLINE
16-lead DIL; plastic with internal heat spreader (SOT38).
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TDA4305

duty cycle
control input

Vref1
(2.0v)

buffer input 1

slicing level input

buffer input 2

ov

buffer input 3

not connected
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Fig.1 Block diagram.
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TDA4305

Horizontal driver

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltages
pin 156 Vp1 - 12 Y
pin 10 Vpo - 12 \%
pin 16 Vp3 - 12 Vv
Input voltage (pins 1, 3, 4, 5 and 7) \7 — Vp1q \)
Short-circuit current (pin 14)
t<1s l14 - 1000 mA
Output current (pins 11, 12 and 13)
t<1s lo — 15 mA
Total power dissipation Ptot - 1000 mwW
Operating ambient temperature range Tamb -20 +70 oC
Storage temperature range Tstg -25 + 150 oC
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CHARACTERISTICS

Vp1=V15.6=5V;Vpa=V106=11.25V;Vp3=V16= 11.25 V; Tgmp = 26 OC unless otherwise

specified
parameter conditions symbol min. | typ. | max. | unit
Supply
Supply voltage
pin 15 Vp1 45 |50 5.5 Y,
pin 10 Vpa 11.0{11.25]11.50| V
pin 16 Vp3 11.0111.25] 11.50| V
Supply current (quiescent)
pin 15 outputs HIGH | Ipy — 17 — mA
pin 15 outputs LOW Ipq - 8 - mA
pin 10 Ipo - 9 - mA
pin 16 Ip3 - 5 — mA
Supply current (peak) note 1
pin 10 note 2 Im - 30 - mA
Total power dissipation
with NXA 1021 Piot - 360 | — mwW
Reference voltages
2.0 V reference voltage (pin 2) Vref1 1.8 |20 |22 \
3.75 V reference voltage (pin 14) Vief2 3.6 |3.75 | 3.9 \
Source current (pins 2 and 14) 12,14 - - 3 mA
Duty cycle control input (pin 1)
Input voltage Vie 1.75| — 275 |V
Input current Vi16=275V |14 - - 30 MA
Ruffer innute (nine 2, 65 and 7)
Input current V3,5,76=5V | 13,5,7 - - 30 LA
Threshold voltage V3,5,7-6 - 2 - \
Timing (see Fig.2) CL =68 pF
Rise time tr 20 — 40 ns
Fall time tf 20 |- 40 ns
Delay time tq - 70 100 |ns
Outputs (pins 11, 12 and 13)
Output voltage swing V11,12,136| — 10 - \

Notes to the characteristics

1. Pulses shifted 120 degrees.
2. One transition only.
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Horizontal driver

voltage input
vy threshold
tgq—>
td2 ta3 =]
td1

90% 90%

driver output VA >10V (p-

Vo) fo) (p-p)

10% 10%-

7281131.1

Where: tq1 = t4; 193 = tg; tg2-td1 = tri tgq-tg3 = tf.
Fig.2 Output timing.
1.5V

/ +5V outputs
———,
f 1 2 3

HoLi i

16 15 14 13 12 1 10 9
3.3kQ [] TDA4305
1 2 3 4 5 6 7 8

100 nF 100nF n.c.
_i1oonF 4.7 l l
4 7 2

l kQ
4 22 input 1 input 2 input 3
ko 7281130.1

Where: n.c. = not connected.

Fig.3 Application diagram.
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TDA4305T

HORIZONTAL DRIVER

GENERAL DESCRIPTION

The TDA4305T is an integrated circuit which drives the output registers of the frame transfer sensors

(NXA1011to NXA1041).

Features

® Three inverting buffers
® Adjustable duty cycle control
® Voltage reference circuit

QUICK REFERENCE DATA

parameter symbol min. typ. max. unit
Supply voltages
pin 13 Vp1=V136 4.5 5.0 5.5 \%
pin 8 Vp2=Vgg 11.0 11.25 11.5 \%
pin 14 Vp3=Vis6 11.0 11.25 11.6 \%
Supply current (quiescent)
pin 13 (outputs HIGH) Ip1 - 17 - mA
pin 13 (outputs LOW) Ip1 - 8 - mA
pin 8 lp2 — 9 - mA
pin 14 Ip3 - 5 - mA
Total power dissipation* Piot - 360 - mW
Storage temperature range Tstg -25 - + 150 oC
Operating ambient temperature range Tamb -20 - +70 oC

* Mounted on a printed-circuit board.

THIS DEVICE IS NOT RECOMMENDED FOR NEW DEVELOPMENTS

PACKAGE OUTLINE

14-lead mini-pack; plastic (SO14; SOT108A).
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TDA4305T
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Horizontal driver

TDA4305T

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
-Supply voltages
pin 13 Vpq — 12 \%
pin 8 Vpo - 12 \
pin 14 Vpg - 12 \
Input voltage (pins 1, 3, 4, 5 and 7) V| - Vp1 \
Short-circuit current (pin 12)
t<1s 12 — 100 mA
Output current (pins 9, 10 and 11)
t<1s lo — 15 mA
Total power dissipation* Ptot - 400 mwW
Operating ambient temperature range Tamb -20 +70 oC
Storage temperature range Tstg —-25 + 150 oC

* Mounted on a printed-circuit board.
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CHARACTERISTICS
Vp1=V13.6=5V;Vpy=Vgg=11.25V;Vpg=Vi46=11.25V; Tamp = 25 OC unless otherwise

specified
parameter conditions symbol min.| typ. | max. | unit
Supply
Supply voltage
pin 13 Vpq 45 |5.0 5.5 \Y
pin 8 Vp2 11.0( 11.25| 11650 | V
pin 14 Vp3 11.0| 11.25| 1150 | V
Supply current (quiescent)
pin 13 outputs HIGH | Ipq — 17 — mA
pin 13 outputs LOW Ipq - 8 — mA
pin 8 Ipo — 9 - mA
pin 14 Ip3 — 5 — mA
Supply current (peak) note 1
pin 10 note 2 Im - 30 - mA
Total power dissipation
with NXA1021 Ptot — 360 | — mW
Reference voltages
2.0 V reference voltage {pin 2) Vrefi 1.8 |20 |22 \
3.75 V reference voltage (pin 12) Vief2 36 |3.75 |39 \%
Source current (pins 2 and 12) 12,12 - - 3 mA
Duty cycle control input (pin 1)
Input voitage Vis 1.75| — 275 |V
Input current Vi1§=275V | Iy — — 30 MA
Buffer inpuis (pins 3, D and 7
Input current V3,5,76=5V | 13,5,7 - - 30 KA
Threshold voltage V3 576 - 2 - \
Timing (see Fig.2) C=68pF
Rise time tr 20 | - 40 ns
Fall time tf 20 | — 40 ns
Delay time tg - 70 100 |ns
Outputs (pins 9, 10 and 11) 4
Output voltage swing Vg, 10,116 | — 10 - \

Notes to the characteristics

1. Pulses shifted 120 degrees.
2. One transition only.
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Horizontal driver

TDA4305T
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Where: tq1 = tg; tg3 = tq; td2-td1 = tri tda-tq3 = tf.

Fig.2 Output timing.
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Fig.3 Application diagram.
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TDA2501

PAL — NTSC ENCODER

GENERAL DESCRIPTION

The TDA2501 encodes two colour-difference signals R-Y and B-Y onto one subcarrier. Quadrature
modulation allows the coding to be in accordance with either the PAL or NTSC system.

Features

@ Generates two sinusoidal subcarriers with a relative phase of 909 (also accepts external subcarriers)
® Modulates the two subcarriers with the colour difference signals

® |nverts the output from one modulator on command of an external signal (as in case of PAL)

® Sums the output from the modulators to obtain a quadrature modulated output signal

® Clamps the output DC. level to a reference voltage

® Divides the frequency of horizontal sync pulses by three so that the output level can be clamped and

the balance of the two modulators sequentially controlled during the line-blanking minus burst-key
period

QUICK REFERENCE DATA

parameter symbol min. typ. max. unit
Supply voltage range (pin 6) Vp 5.5 6.8 10 \%
Supply current range (pin 6) Ip 28 40 64 mA
Chrominance output voltage (pin 9)

(peak-to-peak value) Vo(p-p) — — 1.4 \
Operating ambient temperature range Tamb —25 - +70 oC

PACKAGE OUTLINES

TDA2501 : 16-lead DIL; plastic (with internal heat spreader) (SOT38).
TDA2501T: 16-lead mini-pack; plastic (SO16L; SOT162A).
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PAL — NTSC encoder TDA2501

DESCRIPTION

The colour difference signals B-Y and R-Y with a maximum amplitude of 1.4 volt are to be applied at
pin 12 and pin 5. DC-coupling of the input signals is allowed if their DC levels are within specified
limits from the DC level at pin 10 (Vgf). The following table shows these limits as a function of supply
voltage. The table also shows the limits of the reference voltage range as a function of the supply voltage.

supply voltage input DC V5.16 reference voltage 4
Ve6-16 (R-Y) V12.16 V10-16
(B-Y) (V) v)
(V) min. (V)* max. (V) ** min typ. max.
55 2.4 3.3 2.3 3.0 3.5
6.0 > Vigf— 1.4V 3.8 2.4 3.3 3.9
7.0 >Vief—14V 4.8 2.6 4.0 4.7
8.0 > Vigf— 1.4 V 5.8 2.8 4.8 5.5
9.0 > Vit -14V 6.8 3.0 5.5 6.3
10.0 > Vigf— 1.4V 7.8 3.2 6.3 7.1

* Minimum 2.4 V.
**AtVg—22V.
A Minimum values at 0.2 Vg + 1.2 V.
Typical values without pull-up or pull-down resistor.
Maximum values at 0.8 Vg — 0.9 V.

The inputs (B-Y) and (R-Y) should be zero, independent of their (limited) DC-levels, during the line-
blanking minus burst-key period (LB — BK). Clamping the output and correcting the out-of-balance of
the modulators, is achieved by applying a HIGH level to pin 7 within the (LB—BK) period (e.g. line sync
pulse).
Modulation at output:
Vg = LOW; output = sc x (B-Y) +sc’ x (R-Y)
Vg = HIGH; output = sc x (B-Y) —sc’ x (R-Y)
in which sc’ = subcarrier

sc = 900 phase-shifted subcarrier to sc’ (sc lags).
The bandpass filter at the output suppresses the DC components of the (R-Y) + (B-Y) signal. Luminance
(Y) is not processed by this circuit.

Internal subcarrier

The internal subcarrier oscillator is crystal controlled. The oscillator generates a sinewave with low
harmonic distortion and an amplitude of about 500 mV peak-to-peak. The amplitude can be changed if
necessary with a current input at pin 1. The adjustment range is 0 to 800 mV, with a corresponding
current range of +250 to —150 pA.

Phase shift

To obtain a 90° phase-shifted carrier, two low impedance subcarrier outputs are provided, pins 2 and 15,
the last being the inverse of the first. Between pins 2 and 15 an external RC combination must be used
to obtain the desired 909 shift. The capacitor value must be limited to 33 pF to minimize subcarrier
distortion.

The resistor required between pins 2 and 14 is 0.885 (2 7 fC).
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External subcarrier

The (B-Y) and (R-Y) signals can also be multiplied with an external subcarrier. In this event the external
subcarrier is connected to pin 1. For maximum input impedance at pin 1 V3 =V1g (Zmj > 1400 ).
The same RC network generates the 900 phase-shifted subcarrier. For the use of an externally generated
subcarrier, applied at pin 14, the DC level must be the same as that of an RC-network generated one.

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage (pin 6 to pin 16) Vp — 13.2 \Y%
Total power dissipation Ptot see Fig.2 W
Operating ambient temperature range Tamb —-25 +70 oC
Storage temperature range Tstg —65 +150 oC
7290238
2
Ptot
(W)
\\
1 AN
\
N\
\\
N\
\
\\
\
\‘
0
-50 0 50 100 150
Tamb (°C)

Fig.2 Power derating curve.

~
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PAL — NTSC encoder

TDA2501

CHARACTERISTICS
Vp = V.10 = —V16-10 = 3 V; Tamb = 25 OC; unless otherwise specified

parameter symbol min. typ. max. unit
Supply
Single supply voltage Vg-16 5.5 6.8 10 \Y
Dual supply voltage

positive (pin 6) V6-10 2.0 3.0 5.0 \Y

negative (pin 16) -Vi6-10 | 2.3 3.0 5.0 Y
Supply current (pin 10) l10 -1 0 3.5 mA

positive (pin 6) s 28 40 64 mA

negative (pin 16) —l16 28 40 64 mA
Limitation DC level ) v

oscillator feedback V4 -30 0 +30 mV
Nominal amplitude input signal

(peak-to-peak value)

pin 5 V5(p-p) - 1 1.4 \

pin 12 V12(p-p) - 1 1.4 Y
Input voltages (R-Y) and (B-Y)

zero DC level

pin5 Vs 2.4 3.3 3.9 \Y

pin 12 V12 24 3.3 3.9 \%
Required level of sync input

HIGH V7 4 - Vp Y

LOW \'y — — V1o \'
Required level of PAL puise (H/2)

HIGH \':] V10+0.8 - Vp Vv

LOW Vg —Vp - 0 \%
Sync input current

V7=Vp+1V I7 — 4 15 uA
PAL input current (H/2)

vg=Vi0+08V I8 — 1.5 5 nA
Chrominance output voltage swing

(R-Y)=(B-Y)=14V;

subcarrier pulse = 0.5 V

(peak-to-peak value) Vo(p-p) - — 1.4 \Y)
Amplitude of suppressed subcarrier Vg 0 7 16 mV
Input currents

V4 =Vig I4 0 1.5 5 HA

V11 =Vio 11 0 1.5 5 MA

V13=V10 113 0 1.5 5 HA

Vi =V10 I5 0 9 30 LA

V12 =V10 112 0 9 30 LA

V14=V16+23V 114 - 6 - HA
Input impedance

(R-Y) Z5 — 160 - k&2

(B-Y) Z12 - 160 - k&2
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TDA2506

SECAM ENCODER

GENERAL DESCRIPTION

The TDA2506 converts colour-difference signals (D’R and D’) into sequential, frequency modulated
signals according to the SECAM system. The signals (D’R) and (D’B) are the colour difference signals
before low-frequency pre-emphasis; D'R =-1,9 (R-Y) and D' = #1,5(B-Y). The circuit is intended
for use in video cameras, games, recorders and players, PAL-SECAM transcoding circuits and SECAM
test signal generators.

Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync
generator SAA1043 or other pulse generator. All pulses are to be active HIGH and are as follows:

Horizontal sync pulses to pin 11

Half-rate horizontal sync (H/2) pulses to pin 9

Vertical sync pulses to pin 12

Chrominance blanking pulses to pin 13 (may include colour-killer pulses)

Frequency modulation is performed in conjunction with modulator-controller TDA2507.

Features

@ Chrominance processor

® Vertical identification signal generator

® Timing puise output to TDA2507

@ Sample and hold circuit for control signal from TDA2507
®

No adjustments of external components required (except high-frequency pre-emphasis (bell filter)
stage)

QUICK REFERENCE DATA

Supply voltage V4.2 typ. 5V
Supply current lg typ. 45 mA
Reference voltage V7.2,V22.24 typ. 35V
Operating ambient temperature range Tamb —25t0 +70 ©°C
Storage temperature range Tstg —65 to +150 ©C

PACKAGE OUTLINES
24-lead DIL; plastic (with internal heat spreader) (SOT-101B).
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SECAM encoder TDA2506

Pin functions

. Chrominance signal output.

Ground.

. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter.
. Positive supply voltage.

. Input to clamping and blanking stage from low-frequency pre-emphasis filter.
Output from sequential amplifier to low-frequency pre-emphasis filter.

. Reference voltage output.

. D'R signal input.

. H/2 pulse input (required only if specific phase sequencing is desired).

10. D’ signal input.

11. Horizontal sync pulse input.

12. Vertical sync pulse input.

13. Chrominance blanking and colour-killer pulse input.

14. Capacitor for vertical identification sawtooth.

15. Control signal input from TDA2507 via low-pass filter.

16. 4 406,250 kHz frequency adjustment.

17. (R-Y) control.

18. Timing pulse output to TDA2507.

19. 4 250,000 kHz frequency adjustment.

20. (B-Y) control.

21. FM modulator tuning capacitor (fixed).

22. FM reference voltage output.

23. FM modulator output to high frequency pre-emphasis and band-pass filter.
24. Ground connection for FM modulator.

©CONDOTHWN =

FUNCTIONAL DESCRIPTION

Input clamp and sequential amplifier

This circuit clamps the zero levels of the D'R and D' input signals (pins 8 and 10) to the reference
voltage from pin 7. The input signals are switched into the amplifier sequentially by an internally
delayed H/2 waveform. The amplifier output at pin 6 is D’R when the delayed H/2 waveform is HIGH
and DB when it is LOW. The stage gain is 1,5.

Clamping and blanking stage

After external low-frequency pre-emphasis, the sequential D'R* and D’B* signals are returned to the
IC at pin 5. The signal amplitude at pin 5 is typically 0,5 V (peak-to-peak value) for 75% colour bar
(EBU). Black levels are clamped to the FM reference voltage (pin 22). Blanking takes place during the
chrominance blanking pulse and, if required, during the video blanking and/or colour killing pulses.
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FUNCTIONAL DESCRIBTION (continued)

COMPOSITE SYNC
1st half picture | J

2nd half picture

CHROMINANCE

BLANKING (V43) ” ” ” l ||
1st half picture |
|
! —
2nd haif picture —JL_JL_| ; L O
|

VERTICAL SYNC |
(V42) — f—

COMPOSITE SYNC

PULSE |e—48 20,145 —]
D'R INPUT (Vg)
CHROMINANCE , polarity depends
BLANKING PULSE 72401 s on pre-emphasis
v 7.2+ 0,1 ) .
(V43) e 084 inversion
H/2 PULSE _
V,
Vo) bi;eoﬂsl‘h D'g INPUT (V4)
HORIZONTAL SYNC |
PULSE |
V41) l
2-05us 2-05us >16us 7280558
Fig. 2 Survey of input signals in relation to compaosite sync.
Ve

Viemy

Vig=0Vv
resulting T T e T
control input centre frequency RED D'g signal centre frequency BLUE D'g signal
at pin 15 7280555.1

Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 15).
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SECAM encoder TDA2506

Switched-gain summing amplifier and limiter

Inputs into the summing amplifier are the sequential D’R* and D'B* signals, the vertical identification
sawtooth waveform and reference d.c. levels. The gain of the amplifier is switched by the internally
delayed H/2 waveform to give the correct input amplitudes for the FM modulator (D'R* gain =
280/230 x D'B* gain). An offset is also introduced between the black levels of the D'R* and D'B*
signals which corresponds to the upper and lower thresholds of the limiter.

FM modulator and phase switch

The FM modulator provides accurate FM modulation which follows the amplitude envelopes of the

sequential D'R* and D'g* waveforms. The centre frequencies of 4 406,250 kHz for the D'R* signal

and 4 250,000 kHz for the D'g* signal are controlled by d.c. levels from the sample and hold circuit
(which in turn are controlled by the TDA2507). The upper and lower frequency limits are

4 756,000 + 35 kHz and 3 900,000 + 35 kHz.

Reference d.c. levels are switched within the FM modulator to define the starting phase of the modula-
tor output (pin 23) at the initiation of each horizontal and vertical scan. The starting phase sequence
is as follows:

vertical scan (frame to frame) 00, 1809, 00, 18009, repeating;
horizontal scan (line to line) 09, 00, 1800, 00, 00, 18009, repeating.
Chrominance blanking stage

The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and
band-pass filters to the chrominance blanking input at pin 3. The d.c. level of this input should be
equal to the reference voltage at pin 7. Blanking occurs during the chrominance blanking pulse. The
stage gain is 1,75.

Vertical identification sawtooth generator

Vertical sync, horizontal sync and chrominance blanking pulses are used to determine vertical identi-
fication (see Fig. 4). The vertical identification sawtooth generator is driven in opposite directions
for identification signals IdR and 1dB; the capacitor for the generator is connected at pin 14. If no
vertical identification is required, pin 14 should be connected to the FM reference voltage at pin 22.

Pulse shaper

This stage developes all pulses that are required within the TDA2506 and also the timing pulses
required for the modulator controller TDA2507 (see Fig. 3). Internal H/2 pulses are generated by

a flip-flop working from the horizontal sync input (pin 11), this makes the H/2 input at pin 9

necessary only if it is required to lock the modulator into a specific phase sequence. If the H/2 input

is not required, pin 9 should be connected to ground. A pulse separator at the chrominance
blanking/colour-killer input (pin 13) allows this input to be used for blanking the sequential D'Rr*/D'g*
signal.

Sample and hold circuit

This circuit provides reference voltages to the FM modulator which set the centre modulation fre-
quencies for the sequential D'R* and D'g* signals. The reference voltage levels are supplied to pin 15
from the TDA2507 in a sequence that is time-related to D'R*/D'B* switching. The levels are sampled
and then held for D'R* using capacitors at pins 16 and 17, and for D'g* using capacitors at pins 19
and 20.
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FUNCTIONAL DESCRIPTION (continued)

HORIZONTAL SYNG [+ ]2]a]a|s|e]l7]e]o]w]n]te]nalu]n]e]w]
(V49)

omomnance  JLILILILILLIL LN
BLANKING (Vy3)

VERTICAL SYNC | |

(V42)

SAWTOOTH CURRENT —
(l14)

(a) First vertical identification

Homzontatswwe | | | | | f b L )b bbb
(V49)

BLANKING (V13)

VERTICAL SYNC ! l

(V42)

SAWTOOTH CURRENT
(144)

(b) Second vertical identification

womzontatsywe | f ) L L

V1)
CHROMINANCE H H H “ I H H H ” || ” H ” “ ” ” || H
BLANKING (V43)

VERTICAL SYNC ] |

(V42)

SAWTOOTH CURRENT
(114) e
[ Sh—-— [ — | N L

(c) Third vertical identification

G LCE L Y (NN SN N A N I A W v

(V44)
CHROMINANCE ” ” ” ” || ” “ ” ” ” ” H ” ” || “ ” “
BLANKING (V43)

VERTICAL SYNC | |

(V42)

SAWTOOTH CURRENT
(l44)

(d) Fourth vertical identification 7280559

Fig. 4 Vertical identification generation.
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RATINGS

Limiting values in accordance with the Absolute Maximum Rating system IEC 134

Supply voltage V41 max. 13,2 V
Total power dissipation Ptot see Figs 5and 6
Operating ambient temperature range Tamb —256to +70 ©°C
Storage temperature range Tstg —65 to +150 °C

7280554

Ptot

w) \
3

2 \\
AN

’ N

N

0 50 100 0

15
Tamb (°C)

Fig. 5 Power derating curve
for DIL package (SOT-101B).
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CHARACTERISTICS

Vp =V4.2=5V; Tamp = 25 OC; all voltages are with reference to ground (pins 2 and 24); all currents
stated are positive into the |IC; unless otherwise specified

parameter symbol min. typ. max. unit
Supplies
Supply voltage (pin 4) Vp=V4.2 4,75 5 7 \Y
Supply current Ip =14 30 45 60 mA
Reference voltage (pin 7) V7.2 3,36 3,5 3,65 \)
Reference voltage (pin 22) V22.24 3,35 35 3,65 \%
Pulse shaper (pins 9,11 and

12, emitter follower inputs;

pin 18, collector output)
Bias current (pin 9,11,12) 19,111,112 - — 10 LA
Input resistance (pin 9,11,12) Rg,R11,R12 200 - - 39/
Input pulse amplitude

(pin 9,11,12) Vo,V11,V12 2 - - |V
Timing pulse output (pin 18)

high level V18 4,7 - - Vv

intermediate (Vp/2) level V18 2,3 - 2,7 \

low level Visg - - 0,3 \
Pulse separator (pin 13,

emitter follower)
Input resistance R13 100 - - k&
Chrominance blanking pulse

amplitude Vi3 3,6 - - \%
D’'R*/D'B* blanking pulse

amplitude (colour killing) V13 1,7 1,8 1,9 \%
Vertical identification

sawtooth generator (pin 14)
Voltage clamping level Vig V22—7 mV V22 | V22+7 mV \%
Ramp current (occurs in lines

7 to 15 after vertical sync) tl14 50 70 85 A
Maximum voltage level Via V22+0,6 V22+0,7 V22+0,8 \
Minimum voltage level Via V22-0,8 V22-0,7 V22-0,6 \
Voltage level during line blanking | V14 V22—7 mV V22 | V2+7 mV \'%
Inputs D'R*, D’g* (pins 8 and 10)
Signal level during clamping

(Ig,110 = £ 50 pA) Vg, V1o V7-20 mV V7 | V7420 mV Y,
Input bias current 18,110 - - 1,5 MA

182

December 1984



SECAM encoder TDA2506

parameter symbol min. typ. max. | unit

Sequential amplifier output
(pin 6)

(Pins 8 and 10 a.c. coupled
to fixed d.c. voltage)

D.C. output Ve 1.6 |V7—-10 mV 1,86 |V
2

Output resistance Re — 12 16 |Q
Amplifier voltage gain (pin

8 or 10 to pin 6) Gg,10-6 1,46 1,5 1,54
Clamping and blanking stage

(pin 5)
Input voltage (clamped;

Ig =+ 50 uA) \Z V22—10 mV Voo |V22+10mV |V
Input bias current Ig - - 1,0 [uA

Modulator control circuit
(pin 15, buffer amplifier
non-inverting input)

Bias current 15 — - 1,25 |uA
Permitted input signal d.c.
levels Vis 2 - 43 |V

FM modulator output
(pin 23, emitter follower)

Output resistance R23 — 50 70 |
High d.c. output level at

V21 =4V Va3 V22-0,85 - V22-0,7 |V
Output signall amplitude Vo3 09 1,0 1,11V
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CHARACTERISTICS (Continued)

parameter symbol min. typ- max. | unit

Chrominance blanking stage
(pin 3, emitter follower
input; pin 1, amplifier

output)
Input current i3 - - 15 |pA
Input resistance R3 300 — — k&
Required d.c. level of input

signal V3 - \%i - |V
Output resistance R1 - - 5 [
Temperature coefficient of

output d.c. level TC - 1,8 — |mV/K
Amplifier gain G3-1 1,70 1,75 1,80
Output d.c. level during

blanking(V13 = HIGH) V1 V7-0,76 V70,70 V7-0,60 |V
QOutput d.c. level unblanked

(V3=V7;Vi3=LOW) V1 v7-0,76 V7-0,70 V7-0,60 |V

A.C. CHARACTERISTICS
Values are valid for TDA2506 operating with TDA2507. Horizontal frequency (fy) = 15 625 Hz.

parameter symbol min. typ. max. unii
Centre frequency RED for — | 4406,250 £ 2 — kHz
Centre frequency BLUE foB — 14250000 2 —  kHz
Ident. frequency RED * fldR — |4 756,250 £ 35 —  kHz
Ident. frequency BLUE * fldB — | 3900,000+35 —  kHz
Minimum frequency RED ** —fr —~ 14126,250 =10 —  kHz
Maximum frequency RED ** +HR — 14686,250 10 —  kHz
Minimum frequency BLUE ** | —fp — | 4020,000 10 —  kHz
Maximum frequency BLUE ** | +fg — | 4480,000 £ 10 — kHz

P

utput frequencies of the encoder.

*  The ident. frequencies are also the maximum and minimum o
=1 250 mV deviation from clamping

** Values are valid for 75% colour bar saturation (EBU) (Vg
level).
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TDA2506T

SECAM ENCODER

GENERAL DESCRIPTION

The TDA2506 converts colour-difference signals (D’R and D’g) into sequential, frequency modulated
signals according to the SECAM system. The signals (D'R) and (D) are the colour difference signals
before low-frequency pre-emphasis; D'R =-1,9 (R-Y) and DB = #1,5(B-Y). The circuit is intended
for use in video cameras, games, recorders and players, PAL-SECAM transcoding circuits and SECAM
test signal generators.

Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync
generator SAA1043 or other pulse generator. All pulses are to be active HIGH and are as follows:

Horizontal sync pulses to pin 11

Half-rate horizontal sync (H/2) pulses to pin 9

Vertical sync pulses to pin 12

Chrominance blanking pulses to pin 13 (may include colour-killer pulses)

Frequency modulation is performed in conjunction with modulator-controller TDA2507.

Features

® Chrominance processor

® Vertical identification signal generator

® Timing pulse output to TDA2507

e Sample and hold circuit for control signal from TDA2507

e No adjustments of external components required (except high-frequency pre-emphasis (bell filter)
stage)

QUICK REFERENCE DATA

Supply voltage V4.2 typ. 5V
Supply current 4 typ. 45 mA
Reference voltage V7.2,V22.24 typ. 356V
Operating ambient temperature range Tamb —25t0 +70 °C
Storage temperature range Tstg —65 to +150 °C

PACKAGE OUTLINES
24-lead mini-pack ; plastic (SO-24 ; SOT-137A).
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SECAM encoder TDA2506T

Pin functions

1. Chrominance signal output.

2. Ground.

3. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter.
4, Positive supply voltage.

5. Input to clamping and blanking stage from low-frequency pre-emphasis filter.
6. Output from sequential amplifier to low-frequency pre-emphasis filter.

7. Reference voltage output.

8. D'R signal input.

9. H/2 pulse input (required only if specific phase sequencing is desired).

10. D’B signal input.

11. Horizontal sync pulse input.

12. Vertical sync pulse input.

13. Chrominance blanking and colour-killer pulse input.

14. Capacitor for vertical identification sawtooth.

15. Control signal input from TDA2507 via low-pass filter.

16. 4 406,250 kHz frequency adjustment.

17. (R-Y) control.

18. Timing pulse output to TDA2507.

19. 4 250,000 kHz frequency adjustment.

20. (B-Y) control.

21. FM modulator tuning capacitor (fixed).

22. FM reference voltage output.

23. FM modulator output to high frequency pre-emphasis and band-pass filter.
24. Ground connection for FM modulator.

FUNCTIONAL DESCRIPTICN

Input clamp and sequential amplifier

This circuit clamps the zero levels of the D'R and D' input signals (pins 8 and 10) to the reference
voltage from pin 7. The input signals are switched into the amplifier sequentially by an internally
deiayed H/2 waveform. The amplifier output at pin 6 is D'R when the delayed H/2 waveform is HIGH
and D’g when it is LOW. The stage gain is 1,5.

Clamping and blanking stage

After external low-frequency pre-emphasis, the sequential D'R* and D’B* signals are returned to the
IC at pin 5. The signal amplitude at pin 5 is typically 0,5 V (peak-to-peak value) for 75% colour bar
(EBU). Black levels are clamped to the FM reference voltage (pin 22). Blanking takes place during the
chrominance blanking pulse and, if required, during the video blanking and/or colour killing pulses.
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FUNCTIONAL DESCRIPTION {continued)

COMPOSITE SYNC

1st half picture

2nd half picture

CHROMINANGCE
BLANKING (V43)

1st half picture _—ﬂ—”——[u
2nd half picture ———”—-IU

VERTICAL SYNC
(V12)

|
|
|

.

| [u] (0

JL

=

290 us

COMPOSITE SYNC
PULSE

CHROMINANCE
BLANKING PULSE
(V13)

H/2 PULSE
(Vo)

HORIZONTAL SYNC

PULSE
(V41)

l«—— 4,8 £ 0,1 us —>]

‘(—— 72+01us

le— 0,8 us

I

4#

O;leq-

2-05us 2-05us >16us

on

1

Fig. 2 Survey of input signals in relation to composite sync.

[L—— D'g INPUT (Vg)
polarity depends

pre-emphasis

inversion

D'g INPUT (V4q)

7280558

resulting
control input
at pin 15

centre frequency RED

D'R signal

centre frequency BLUE

D’g signal

7Z80555.1

Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 15).
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SECAM encoder TDA2506T

Switched-gain summing amplifier and limiter

Inputs into the summing amplifier are the sequential D'R* and D'B* signals, the vertical identification
sawtooth waveform and reference d.c. levels. The gain of the amplifier is switched by the internally
delayed H/2 waveform to give the correct input amplitudes for the FM modulator (D'R* gain =
280/230 x D'g* gain). An offset is also introduced between the black levels of the D'R* and D'B*
signals which corresponds to the upper and lower thresholds of the limiter.

FM modulator and phase switch

The FM modulator provides accurate FM modulation which follows the amplitude envelopes of the

sequential D'R* and D'g* waveforms. The centre frequencies of 4 406,250 kHz for the D'R* signal

and 4 250,000 kHz for the D'g* signal are controlled by d.c. levels from the sample and hold circuit
{which in turn are controlled by the TDA2507). The upper and lower frequency limits are

4 756,250 + 35 kHz and 3 900,000 + 35 kHz.

Reference d.c. levels are switched within the FM modulator to define the starting phase of the modula-
tor output (pin 23) at the initiation of each horizontal and vertical scan. The starting phase sequence
is as follows:

vertical scan (frame to frame) 009, 1800, 00, 1800, repeating;
horizontal scan (line to line) 09, 0°, 1809, 09, 00, 18009, repeating.
Chrominance blanking stage

The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and
band-pass filters to the chrominance blanking input at pin 3. The d.c. level of this input should be
equal to the reference voltage at pin 7. Blanking occurs during the chrominance blanking pulse. The
stage gain is 1,75.

Vertical identification sawtooth generator

Vertical sync, horizontal sync and chrominance blanking pulses are used to determine vertical identi-
fication (see Fig. 4). The vertical identification sawtooth generator is driven in opposite directions
for identification signals IdR and 1dB; the capacitor for the generator is connected at pin 14. If no
vertical identification is required, pin 14 should be connected to the FM reference voltage at pin 22.

Pulse shaper

This stage developes all pulses that are required within the TDA2506 and also the timing pulses
required for the modulator controller TDA2507 (see Fig. 3). Internal H/2 pulses are generated by

a flip-flop working from the horizontal sync input {pin 11), this makes the H/2 input at pin 9

necessary only if it is required to lock the modulator into a specific phase sequence. If the H/2 input

is not required, pin 9 should be connected to ground. A pulse separator at the chrominance
blanking/colour-killer input (pin 13) allows this input to be used for blanking the sequential D'R*/D'B*
signal.

Sample and hold circuit

This circuit provides reference voltages to the FM modulator which set the centre modulation fre-
quencies for the sequential D'R* and D'g* signals. The reference voltage levels are supplied to pin 15
from the TDA2507 in a sequence that is time-related to D'R*/D'B* switching. The levels are sampled
and then held for D'R* using capacitors at pins 16 and 17, and for D'B* using capacitors at pins 19-
and 20.
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FUNCTIONAL DESCRIPTION (continued)

|1 J2]3]a]sfe|7]8]o]w]rn]r]3]1a]15]e]7]

HORIZONTAL SYNC
(V441)

v | |

BLANKING (V43)

VERTICAL SYNC I l

(V12)

SAWTOOTH CURRENT
(144)

(a) First vertical identification

Homzontatswe | | | | | | ] | p L b L]

(Vq9)
BLANKING (V13)
VERTICAL SYNC | I

(V12)

SAWTOOTH CURRENT
(114)

(b) Second vertical identification

momzontaswe | | | | | | | | L p L L] ] ]
)

CHROMINANCE || ” l ” “ || H H ” || ” || || “ ” ” II “
BLANKING (V43)
VERTICAL SYNC | l

(V42)

SAWTOOTH CURRENT
(l14)

(c) Third vertical identification

worzontaswe | | | |} L f L L L L L

(V11)
BLANKING (V13)
VERTICAL SYNC I l

(V12)

SAWTOOTH CURRENT
(l14)

(d) Fourth vertical identification 7280559

Fig. 4 Vertical identification generation.
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SECAM encoder TDA2506T

RATINGS

Limiting values in accordance with the Absolute Maximum Rating system |EC 134

Supply voltage V41 max. 132 V
Total power dissipation Ptot see Fig. b
Operating ambient temperature range Tamb —25to0 +70 °oC
Storage temperature range Tstg —65 to +150 °C

7280553.1

Ptot
(W)

L I
RN

‘

0 50 100 150
Tamb (°c)

Fig. 5 Power derating curve.

a = device mounted on a ceramic substrate.
b = device mounted on a printed circuit board.
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CHARACTERISTICS

Vp = V4.2 =5 V; Tamp = 25 OC; all voltages are with reference to ground (pins 2 and 24); all currents
stated are positive into the IC; unless otherwise specified

parameter symbol min. typ. max. unit
Supplies
Supply voltage (pin 4) Vp =V4.2 4,75 5 7 \Y
Supply current Ip=lg 30 45 60 mA
Reference voltage (pin 7) V7.2 3,35 3,6 3,65 \%
Reference voltage (pin 22) V22.24 3,35 356 3,65 \
Pulse shaper (pins 9,11 and

12, emitter follower inputs;

pin 18, collector cutput)
Bias current (pin 9,11,12) 19,111,112 - - 10 MA
Input resistance (pin 9,11,12) Rg,R11,R12 200 - - k&
Input pulse amplitude

(pin 9,11,12) Vo, V11.V12 2 - B v
Timing pulse output (pin 18)

high level Vig 4,7 - - \

intermediate (Vp/2) level Vig 23 - 2,7 \

low level Vig — — 0,3 \
Pulse separator (pin 13,

emitter follower)
Input resistance R13 100 — - k&
Chrominance blanking pulse

amplitude Vi3 3,6 - - \
D’R*/D’B* blanking pulse

amplitude (colour killing) Vi3 1,7 1,8 1,9 \Y,

al 1deniification

sawtooth generator (pin 14)
Voltage clamping level Via V22—-7 mV Voo | V22+7 mV \Y
Ramp current (occurs in lines

7 to 15 after vertical sync) tl14 50 70 85 HA
Maximum voltage level Via V22+0,6 V22+0,7 V22+0,8 \
Minimum voltage level V14 V22-0,8 V22-0,7 V22-0,6 \
Voltage level during line blanking | V14 V22—7 mV V9o | V22+7 mV \
Inputs D'R*, D'g* (pins 8 and 10)
Signal level during clamping

(18,110 = = 50 uA) Vg, V1o V7—-20 mV V7 | V7420 mV \Y
Input bias current I8,l10 - — 1,6 HA
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SECAM encoder TDA2506T
parameter symbol min. typ. max. | unit
Sequential amplifier output

(pin 6)

(Pins 8 and 10 a.c. coupled

to fixed d.c. voltage)

D.C. output Ve 1.6 |V7I-10mV 1,86 |V
2

Output resistance Re - 12 16 |

Amplifier voltage gain (pin

8 or 10 to pin 6) G8,10-6 1,46 1.6 1,64
Clamping and blanking stage

(pin 5)

Input voltage (clamped;

Ig =% 50 uA) Vs V22—-10 mV Vg2 |V22+10mV |V
Input bias current I5 - — 1,0 |LHA
Modulator control circuit

(pin 15, buffer amplifier

non-inverting input)

Bias current 115 - - 1,256 |nA
Permitted input signal d.c.

levels Vis 2 — 43 |V
FM modulator output

(pin 23, emitter follower)

Output resistance R23 - 50 70 | Q
High d.c. output level at

Vo1=4V Va3 V22—0,85 — V22-0,7 |V

Output signall amplitude Vo3 0,9 1,0 1,1 |V
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CHARACTERISTICS {Continued)

parameter symbol min. typ. max. | unit
Chrominance blanking stage

(pin 3, emitter follower

input; pin 1, amplifier

output)
Input current i3 - - 15 |rA
Input resistance R3 300 - — k2
Required d.c. level of input

signal V3 — \%i - |V
Qutput resistance R1 — - 5 1%
Temperature coefficient of

output d.c. level TC - 1,8 — |mV/K
Amplifier gain G3-1 1,70 1,75 1,80
Output d.c. level during

blanking(V13 = HIGH) V1 V7-0,76 V7-0,70 V7-0,60 |V
Output d.c. level unblanked

(V3 =V7:V13 = LOW) Vi V7-0,76 V7-0,70 V7--0,60 |V

A.C. CHARACTERISTICS

Values are valid for TDA2506 operating with TDA2507. Horizontal frequency (fH) = 15 625 Hz.

parameter symbol min. typ. max. unit
Centre frequency RED for — [ 4406,250 =2 - kHz
Centre frequency BLUE fos — |4 250,000 +2 ~  kHz
Ident. frequency RED * fldR — |4 756,250 + 35 —  kHz
Ident. frequency BLUE * fldB — |3900,000 35 —  kHz
Minimum frequency RED ** —fR — |4126,250 £ 10 —  kHz
Maximum frequency RED ** +R — | 4686,250 £+ 10 —  kHz
Minimum frequency BLUE ** | —fg — 14020,000+10 -~ kHz
Maximum frequency BLUE ** | +fg — | 4480,000 10 — kHz

*  The ident. frequencies are also the maximum and minimum output frequencies of the encoder.

** Values are valid for 75% colour ba

level).

r saturation (EBU) (Vg = + 250 mV deviation from clamping

196

March 1985




L TDA2506T
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TDA2507

FM MODULATOR CONTROLLER

GENERAL DESCRIPTION

The TDA2507 accepts FM signals that are sequentially modulated by two alternating subcarrier

frequencies (SECAM signals) and provides sequential DC output levels to control the FM modulator.

The IC is intended for use with the SECAM encoder TDA2506 but can be adapted for other applica-
tions. Timing reference pulses from the modulator are required.

Two frequency reference phase-lock loops are contained within the IC; one for 4.40625 MHz, and
one for 4.250 MHz. Other frequencies can be accomplished by using external reference sources.

QUICK REFERENCE DATA

parameter conditions symbol min typ. | max. unitj
Supply voltage (pin 3) Vp=V3g|4.75 | 5.0 7.0 \
Supply current Vp =5V, both

PLL circuitson | I3 - 40 - mA
Reference voltage Vo6 3.38 | 3.5 3.6 \Y
Storage temperature range Tstg —65 | — +150 oC
Operating ambient temperature range Tamb -25 | — +70 oC

PACKAGE OUTLINES

TDA2507 : 16-lead DIL; plastic (with internal heat spreader) (SOT38).

TDA2507T: 16-lead mini-pack; plastic (SO16L; SOT162A).
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FM modulator controller TDA 2 507

PINNING

Pin functions

pin description

FM signal input (from TDA2506)

Reference voltage output

Positive supply voltage

Horizontal sync output (fy = 4 406.250/282 = 15.625 kHz)
Timing pulse input (from TDA2506)

Ground

Control signal output to TDA2506 via low-pass filter
Input to synchronous demodulator from band-pass filter
Output to band-pass filter

Supply voltage for the divider stages and phase/frequency detectors of the two phase-lock
loops (PLL)

1 Tuning capacitor for the 4.250 MHz reference oscillator

12 Filter for the phase/frequency detector of the 4.250 MHz phase-lock loop

13 Horizontal sync input (fp)

14 Supply voltage for the two reference oscillators

15 Tuning capacitor for the 4.40625 MHz reference oscillator

16 Filter for the phase/frequency detector of the 4.40625 MHz phase-lock loop.

O OO NOO O A WN =

—_

FUNCTIONAL DESCRIPTION
Phase-lock loops

The two phase-lock loops each comprise a voltage-controlled reference oscillator, two frequency
divider stages and a phase/frequency detector circuit. The loops are closed by charge pumping the
reference oscillators from the phase/frequency detector outputs. The centre frequencies of the loops

" are set by external capacitors at pin 15 (4.40625 MHz) and pin 11 (4.250 MHz). The divider stages
which foilow the reference osciiiators reduce the frequencies of both the ioops to 15.625 kHz (fH)
at their respective inputs to the phase/frequency detectors. The reference signals to both phase/fre-
quency detectors are obtained from the horizontal sync input at pin 13.

The divider and phase/frequency detector circuits can be switched off by connecting pin 10 to
ground. This leaves only the VCO of each PLL in circuit and allows external signals to be injected at
pins 15 and 11, or crystals to be used for tuning the oscillators.

The accuracy of crystal tuning using only one crystal can be obtained by connecting pins 10, 14 and 16
to the reference voltage at pin 2 and connecting a 4.40625 MHz crystal to pin 15. The 4.250 MHz

PLL will follow the crystal-derived fH reference from pin 4 via pin 13 and its phase/frequency
detector.

Multiplexer and pulse shaper

The multiplexer receives the 4.40625 and 4.250 MHz reference frequencies from the two VCOs and
the FM signals D'R* and D'B* from the TDA2506 modulator. The signals are gated one at a time to
the multiplexer output in a sequence determined by the timing pulses from TDA2506. The levels of
the timing pulses (pin 5) are used in the pulse shaper to generate enable pulses for the multiplexer
(see Figs 2 and 3). The multiplexer output sequence is as follows:

4.40625 MHz (2 lines); D'R* FM signal (1 line); 4.250 MHz (2 lines); D'g* FM signal (1 line);
repeating. The selection of D'R* or D'B* FM signal is a feature of the timing of the input at pin 5.

December 1988

201



TDA2507
/) \

N—
Vs=Vp —
V5=Vp/p —-I_‘
V5=01
440625MHz | DR: | 4.250MHz D+ | 4.40625MHz | D
7280560.1 FM SIGNAL FM SIGNAL FM SIGNAL

Fig.2 Timing pulse waveform for multiplexer output sequence.

7295530

V56
(v)

Fig.3 Switching levels of the timing pulse at pin 5.

Divide-by-two stage and synchronous demodulator

The divide-by-two stage halves the frequencies present in the multiplexer output and equalizes the
amplitude and pulse shapes of the sequential signals.

Demedulation of the multiplexed signai is performed by fiitering the signal via a 2.17 MHz band-pass
filter (between pins 8 and 9) and using this filtered signal as a synchronous switch for the main signal.
The DC level of the signal from pin 9 is referred externally to the reference voltage from pin 2. An
external low-pass filter is required for the output signal from pin 7.

RATINGS

Limiting values in accordance with the Absolute Maximum Rating system |IEC 134
parameter symbol min. max. unit
Supply voltage (pin 3) Vp — 13.2 Vv
Total power dissipation Ptot see Fig.4 W
Operating ambient temperature range Tamb —25 +70 oC
Storage temperature range Tstg —65 +150 oC
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FM modulator controller

TDA2507

CHARACTERISTICS

Vp=V3.6=5V; Tamb =25 OC; all voltages are with reference to ground; unless otherwise specified

parameter conditions symbol min. | typ. | max. | unit
Supplies
Supply voltage (pin 3) Vp 475 | 50 | 7.0 \%
Supply current V1a=V10=V2o | Ip - 3B |- mA
Supply current V14 =V2 Ip — 20 | — mA
Reference voltage (pin 2) Vog 338 135 |36 |V
Phase-lock loops
DC voltage output level

pin 11 V116 24 26 |28 \Y

pin 15 V15.6 24 26 |28 \Y
Amplitude of oscillation

(peak-to-peak value)

pin 11 V1i(pp) | — 130 | — mV

pin 15 V15(p-p) | — 130 | — mV
Input current see Fig.5

pin 11 Vi2.6=15V 111 - 130 | — MA

pin 15 Vig6=15V 111 - 130 | — A
Limiting values for VCO control voltages

pin 12 Vi2 08 |- 1.9 |V

pin 16 Vie 08 |- 1.9 |V
Output resistance at pin 4 V4 =HIGH R4 5.1 6.8 |85 |[kQ
Input resistance at pin 13 R13 200 | — - k&2
Amplitude of fH pulse

required at pin 13 note 1 Vi3 2 - |- \
FM input buffer (pin 1)
Input resistance R4 180 | — - k&
Switching level of FM input Vi 2.2 23 |24 \Y,
Required input amplitude V1 0.5 — 2.0 \)
Pulse shaper input (pin 5)
Input resistance Rg 200 | — - k2
Demodulator
Sink current at pin 9 into

divide-by-two circuit Vg = LOW Ig 0.6 09 |1.2 mA
Demodulator input bias voltage at pin 8 Vg 1.60 | 1.68 {1.76 |V
Demodulator output current from pin 7 (see Fig.6

output current at A -7 0.6 09 1.2 mA

output current at B I7 1.2 |09 |06 |mA

Note to the characteristics
1. Duty factor and timing not important.
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TDA2507
N

7280563.2

1.2 |
Piot
(W) \

0.8

2 \N
N
04 \\
A
0
0 50 100 150
Tamb (°C)

(1) Device mounted on a ceramic substrate
(2) Device mounted on a printed-circuit board

Fig.4 Power derating curve.

A | B
1
l
VB 17V
l11.145
(uA) | S
+200 Vi1.Vq5<26V ) i
+100 / . v ; oy
— !
0 ) |
0.7 19 VipVig V) X
12V16 S1mA
-100
I7 — 0
Vqq.
200 11V 5>26V
7280561.1 -1mA
I 7280564.1
Fig.56 Current input to pins 11 and 15 Fig.6 Demodulator output current from
as a function of voltage at pins 12 and pin 7 (typical values).

16 (typical values).

204 December 1988



FM modulator controller

APPLICATION INFORMATION
Vref
V. Y, V.
440625
MHz == J 425MHz =3 1k0 1k0
L2 5
< 270 pF ¥270 pF
’ TP BAND-PASS FlLTER o
2.17 MHz see Fig.
47 pF 470F
Vref T
16 15 14 13 12 2}l 10 9
TDA2507 = oonF
FM 1 2 3 4 5 6 7 8
signal
input + Jy
——b——-l 15mH  09mH
470 timing 4 cpn"f'
nE \ss signa
47uF "): it output
]; E P 33pF == 18pF 8.2kQ
> | J
Vief Vp Vief —
LOW-PASS FILTER 7280567.1
Fig.7 Application diagram using two crystals for tuning; Vp=5V.
Vref
2 2 v P
4.40625
MHz 6.8 uF 1kQ .[_ T 1KkQ
+
52 270pF ==4700F
] BAND-PASS | FILTER
47pF 330 2.17 MHz (see Fig.10)
1
Vref V;f fuy _'_150p|:
16 15 14 13 12 11 10 9
TDA2507 'ﬁL 22nF
M 1 2 3 4 5 6 7 8
signal
input l + |————
- - 7z 1.5mH 0.9mH control
470 timing signal
nF g
47 pulse output
uF input
| I + 33pF == 18pF 8.2kQ
“j’* b 7 f fH T T
Vief Vi Vief ¥

Fig.8 Applicat

REL

LOW-PASS FILTER 7Z80568.1

ion diagram using single crystal tuning; Vp =5 V.
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TDA2507

ANE

APPLICATION INFORMATION (continued)

Vref
4 fH A\ 4 E -
6.8 uF 6,8 uF 1kQ
' Lsons | 1 1
330nF ==330nF
Vief Vief BAND-PASS | FILTER
330 f 330 }e 2.17 MHz (see Fig.10)
+150 pF jl: 150 pF
16 15 14 13 12 " 10° 9
TDA2507 == 22nF
FM 1 2 3 4 5 6 7 8
signal
input l + 7L
1.5mH 09mH control
470 timing 7 signal
nF 47 pulse output
l i’r KE input 33pF ==18pF || 82ka
1l T T
Vref Ve fH Vret —»
LOW-PASS FILTER 7280569.1
Fig.9 Application diagram using PLL tuning; Vp=5V.
7280565.1
0
attenuation group
(dB) delay
N {us)
20 / \ 10
08
40 + 06
-
7N,
// \\ r 04
/s \
s
i AN
60 1 0.2
’,/ \\
’/ = e
— + + 0
05 1 2 3 4

frequency (MHz)

Fig.10 Typical response of 2.17 MHz band-pass filter.

1kQ
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

TDA4303

WHITE PROCESSING ENCODER

GENERAL DESCRIPTION

The TDA4303 is an integrated circuit that operates in conjunction with the PAL-NTSC encoder
(TDA2501) to form the colour encoder part of a television camera. This circuit can also operate in
conjunction with the SECAM encoder (TDA2506) and the FM modulator controller (TDA2507)

for the SECAM system.

Features
Processing part

® Four input clamping circuits to determine the black levels

Three 1/ correction circuits
Four blanking circuits
Four white clipping circuits

°
°
°
@ Colour matrix; that delivers

U (with respect to colour difference signal D')
V (with respect to colour difference signal D'R)

Y and the W signal

CVBS part

® Chrominance, luminance and synchronized summation circuit

® Contour amplifier

® A black and a white clipping circuit in the output stage

® Qutput stage with the capability to drive a 75 £2 coaxial cable system

QUICK REFERENCE DATA
parameter symbol min typ. max. unit
Supply voltage (pin 13) Vp =V13.27 4,75 5,0 5,25 \%
Supply current (pin 13) Ip — 65 - mA
Storage temperature range Tstg —25 - + 150 oC
Operating ambient temperature range Tamb -20 - +70 ocC

PACKAGE OUTLINES

TDAA4303: 28-lead DIL; plastic with internal heat spreader (SOT117).

TDAA4303T: 28-lead mini-pack; plastic (S028; SOT136A).
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White processing encoder

TDA4303

DEVELOPMENT DATA

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min, max. unit
Supply voltage (pin 13) Vp - 12 \%)
Total power dissipation
SO package* Piot - 730 mW
DIL package Piot - 1000 mW
Operating ambient temperature range Tamb -20 +70 oc
Storage temperature range Tstg -25 + 150 oC

* Mounted on a printed-circuit board.
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CHARACTERISTICS
Vp=V13.27=5V; Tamp = 25 OC; unless otherwise specified

parameter symbol min. typ. max. unit
Supply
Supply voltage (pin 13) Vp 4.75 5 5.25 Y
Supply current (pin 13)
(75 Q resistor to CVBS output) Ip — 65 — mA
PROCESSING PART
Input signals RGB and W
R (pin 3); G (pin 2); B (pin 1); W (pin 28)

(peak-to-peak value) Vn-27(p-p) - 1.0 1.3 \
Uo output signal (pin 17; peak value)

atVi27(pp) =1V V17-27(M) 0.68 0.72 0.75 \
Vo output signal (pin 14; peak value)

for PAL and NTSC

atVz o7(pp) =1V V14-27(M) 0.95 1.0 1.05 \
Vo (D’R) output signal (pin 14; peak value)

for SECAM

atV3.07(pp) =1V V14-27(M) 0.68 0.72 0.75 \Y
Yo output (pin 20; peak value)

at V3 2 1.27(p-p) =1V and

V28-27(pp) =0V Vogo7(m) | 095 | 1.0 | 105 | V
Wo output (pin 26; peak value)

atVag 27(pp) =1V V26-27(P) 0.95 1.0 1.05 \
1/~ tracking between Uo, Vo and Yo outputs - 1 2 %
1/ correction of Uo, Vo and Yo* 0.50 0.65 0.65

. Yo

Ratio Wo at Vog 27(pp) =1V 0.95 1.00 1.05
Set-up Yo output

at Vpedestal =Vyef2 —0.1V — 0.1 - \%
White clipping Uo, Yo and Wo outputs

with respect to 1 V(p-p) - 120 — %

* 2.2k (+ 5%) load resistor connected between 1/y control input (pin 4) and ground (pin 27).
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White processing encoder

TDA4303

DEVELOPMENT DATA

parameter symbol min. typ. max. unit
Burst amplitude during PAL
(system switch V91.07 =5 V)
Uo output (with respect to black level)

(peak-to-peak value) V17:27(pp) | —233 | —246 | —-258 | mV
Vo output (with respect to black level)

(peak-to-peak value) V14-27(p-p) | 233 246 258 mV
Ratio BurstUo Vira 0965 | 1.0 | 1.035

Burst Vo V14.27

Burst amplitude during NTSC
(system switch V9q1.97 =0 V)
Uo output (with respect to black level)

(peak-to-peak value) V17-27(p-p) | —330 -350 | =370 | mV
DC output voltage levels
Uo and Vo outputs V17,14-27 23 25 2.7 \
Yo and Wo outputs V20' 26-27 — 1.6 — \%
Black level decay of Vo, Uo, Yo and

Wo outputs (during video scanning) Vn-27 - - 6 mV
Reference voltage Ve V1g-27 14 1.6 1.8 \Y%
Reference voltage Vyefq V16-27 25 27 29 \
Power supply rejection ratio

at Vo, Uo, Yo and Wo outputs (1 kHz) R/R - * - dB
System switch (pin 21)
PAL system ON V21.27 3.8 - - \
SECAM system ON V21.27 1.4 - 3.1 \Y)
NTSC system ON V21.27 — - 1.0 \%
Sandcastle input (pin 8)
Threshold burst key Vg.27 25 375 | Vp \%
Input current at Vg.o7 =5V I8 - 500 - BA
Threshold composite blanking Vg.27 - 1256 | 25 \Y
Input current at Vg.p7 =25V Ig - 5 - MA
Input leakage current at Vg o7 =0V L - * - HA

* Value to be fixed.
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TDA4303 ,
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CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

CVBS PART
(AC coupled, 150 © output load)

Chrominance input {pin 15) .
DC input bias voltage = Vg9
Input voltage range {100% saturated)

(peak-to-peak value) V15.97 - 0.5 055 |V
Input resistance R1s 100 - - k&2
input capacitance o — - 5 pF

CVBS amplitude (pin 12)

Black level CVBS output signal Vi2.97 - 1.6 - v
Maximum output voltage swing ’

(peak-to-peak value) V12.27(pp) | 2.7 3.6 - v
Synchronization input pulse (CS) “

(peak-to-peak value) V9.27(p-p) 0.6 - Vp Vv
Delay between CS input to CVBS output * tq 200 - - ns

Luminance output component
with Y input = 0.5 V(p-p)

(peak-to-peak value) V12-27(p-p) 1.4 - \%
Chrominance output component

with chrominance input = 0.6 V(p-p)

(peak-to-peak value) Vi2.27(0p) | — 2.15 - Vv
Differential gain - dG - - 2 %
Differential phase de - - |1 | deq.
Power supply rejection ratio (1 kHz)

Ve
20 log —=VBS RR 30 - dB
Vp

Y input (pin 19)
Input voltage range

{peak-to-peak value) V19.27(pp) | — 0.5 055 | V
Input resistance R19 100 - - k&2

Input capacitance ] — - 5 pF

* See application information; igs 2 and 3.
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White processing encoder TDA4303

parameter symbol min. typ. max. unit

Contour inputs (CF1 pin 23; CF2 pin 22)
Input voltage range
(peak-to-peak value) V23,2227(p-p) | — 1.0 1.2 Y
Contour gain range between Ci input
and CVBS output Gg-12 - 4.4 -

White clipping level
(with respect to 1.4V Yo component
of the CVBS output signal) - 120 - %

Black clipping level
(with respect to 1.4 V Yo component

of the CVBS output signal) -10 -7 -5 %
WT3 buffer gain - 2 -
Delay between CF1 input and CVBS output | tqq - 20 - ns
Delay between CF2 input and CVBS output | tqo - 40 - ns

DEVELOPMENT DATA
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TDA4303
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APPLICATION INFORMATION

Vp
(+5V) i {
1;60 uF >
100nF
4 16
= Vref1
STABILISATION PART 18 1E(l)lrf .
1] § Vref2
Vss 27 TDA4303
oV)
( e
10nF 14
\ F 8 —» Vo
100nF f
G 20
luminance —»——]} 12 » Yo (1)
10{\F 1 PROCESSING PART 17
ik ¥ Uo
10nF 26
N } 2 —» Wo
17y Ry 4
adjustment N 22k0 s
set-up —p
56 k1
composite blanking 8
47kQ
burst key —»—[:—I
21
PAL/NTSC/SECAM —-
) 25
Ti 24
2 » To (2)
CF2
23
CF1 7
6 COMPOSITE VIDEO PART ¥ Co (3)
Ci
) 19
Yi 12 4) 750
15 L +— cvBs
chrominance (CHRi)
47 k)
composite sync
33pF ics |9
§ 'h v
33pF 10
composite sync correction Y———}
1kQ 11
Vref2 ——{_F
CvBS A
feedback
56kQ
"
J S
7281196

(1) Yo output (pin 20) = (0.587 E'G;) — set-up.

With: E’ (input amplitude) = E; 1/v;y = 0.55; Ry = 2.2 k2.

(2) To output (pin 24) = 2 x Ti.

(input Ti biassed to Vyef2 when not used).

(3) Co output (pin 7) =2 x (CF2 — CF1).

(inputs CF1, CF2 biassed to Vref2 when not used).
(4) CVBS output (pin 12) = (1.4 CF2+4.4 Ci+ 2.8 Yi + 3.58 CHRi) — 0.615 CS
(inputs CF2, Ci, Yi, CHRi, CS biassed to Vef2 when not used).

Fig.2 Application diagram for black and white television camera.
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White processing encoder TDA4303

DEVELOPMENT DATA

Ve
5V
(+5V) T]_:. v
60 uF
l . 13
100 nF
7 16 N
I Vref1
STABILISATION PART 18 100nF
1L NV,
L} ref2
Vss 27 ] TDA4303
oV
©ov) is
100 nF .
14
Red —p—|—F13 > Vo
100nF .
G 20
Green } 112 » Yo (1)
100nF Bi |1 PROCESSING PART 17
Biue —>—} » Uo
100nF i
Wi |28 26
White —»——— > Wo (2)
1y y EFW 4____|
adjustment N 22k0
5
set-up —p—
56 k)
composite blanking —>—{:}—1 8
47k0
burst key —>—|:|—I
21
PAL/NTSC/SECAM —»—
) 25
Ti 24
22 » To (3)
CF2
23
CF1 7
6 COMPOSITE VIDEO PART » Co (4)
Ci
. 19
Yi 12 (5 750
15 {__+—»cves
chrominance (CHRi)
47kQ
composite sync
33pPF 1cs |o
R I Y
33pF 10
composite sync correction f——— |-
1k 11
Vref2
CcvBs y
feedback
56kQ
—
—

7281197

(1) Yo output (pin 20) = (Y — Wo) — set-up.
With: Y =0.299 E;Ri + 0.5687 E'Gi + 0.114 E’Bi and
E’ (input amplitude) = E; 1/y;v = 0.55; Ry = 2.2kQ.
(2) Wo output (pin 26) = Wi.
(3) To output (pin 24) = 2 x Ti.
(input Ti biassed to V efp when not used).
(4) Co output (pin 7) =2 x (CF2 — CF1).
(inputs CF1, CF2 biassed to Vofp when not used).
(5) CVBS output (pin 12) = (1.4CF2+ 4.4Ci+ 2.8Yi +3.58 CHRi) — 0.615 CS
(inputs CF2, Ci, Yi, CHRIi, CS biassed to V ¢fp when not used).

Fig.3 Application diagram for colour television camera.
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DEVELOPMENT DATA
This data sheet contains advance information and TDA4306

specifications are subject to change without notice.

MASTER GAIN

GENERAL DESCRIPTION

The TDA4306 is an integrated circuit which controis the amplification of the four output signals (White,
Yellow, Green and Cyan) from the frame transfer sensors (NXA 1021 to NXA1041). The matching of the
four channels is excellent over the whole control and temperature range. An on-chip white clipping
circuit protects the white processor (TDA4303) from output signals that are too large. If white clipping
occurs, a pulse is available to kill the colour information. Highlights will always be white, not

coloured.

Features

@ Four variable gain amplifiers
@ White clipping circuit

® Blanking switch

® 2.1V reference voltage

QUICK REFERENCE DATA

parameter symbol min. typ. max. unit
Supply voltage (pin 20) Vp=V20.10 475 5.0 5.25 \Y,
Reference voltage (pin 6) Vief 1.9 2.1 23 Vv
Total power dissipation Piot 90 140 200 mW
Storage temperature range Tstg -25 - + 150 oC
Operating ambient temperature range Tamb —-20 - +70 oC

PACKAGE OUTLINES

TDA4306 : 20-lead DIL; plastic (SOT146).
TDA4306T: 20-lead mini-pack; plastic (5020; SOT163A).
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TDA4306

DEVELOPMENT DATA

Master gain
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
parameter symbol min. max. unit
Supply voltage (pin 20) Vp - 12 Vv
Input voltage (pins 1, 2, 3,5, 8,9
12,13, 15, 18 and 19) \7 - 5 \
Output current (pins 17, 4, 7 and 14)
t<1s lo - 100 mA
Total power dissipation
SO package* Ptot - 370 mw
DIL package Piot - 1000 mW
Operating ambient temperature range Tamb -20 +70 oC
Storage temperature range Tstg -25 + 1560 oC

* Mounted on a printed-circuit board.

December 1988

219



TDA4306 ] ‘
AN

CHARACTERISTICS
Vp =V20.10 =5 V; Tamb = 25 °C unless otherwise specified

parameter symbol min. | typ. max. unit
Supply
Supply voltage (pin 20) Vp 475 | 5.0 5.25 \Y;
Reference voltage (pin 6) Vief 19 |21 2.3 \%
Temperature drift of Vgf AV et - 0.18 - mV/°C
External load current I'L(ext.) - - 10 mA
Total power dissipation Ptot 90 140 200 mwW
Variable gain amplifiers
Inputs (pins 2,9, 12 and 19; note 1)
Input voltage (peak-to-peak value)

negative video Vn-10(p-p) - - —1100| mV

positive video (gain = 1) Vn-10(p-p) — - 400 mV
Input bias current

atV; =26V |n(bias) - 2.2 5 MA
Input resistance R2,9,12,19 | — 300 — Kk
Outputs (pins 17, 4, 7 and 14)
DC offset voltage of input to output

(output = Vg - - —220 | mV
DC offset voltage of input to output

(output =V gf) - — 100 mV
Offset voltage between blanked

output and V ef - - 2 mV
Drift of blanked output voltages AVg 10 — — uV/°C
Output sink current los - — 100 uA
Resistive load of output to ground RL 1.6 — — (39
Output voltage swing

atVief=21V - Vief—500mV |—
Output voltage swing

at V= 2.1V - Vieft 1200mV | —
Output impedance IZol — 100 — Q
Power supply rejection ratio (1 kHz) RR - 30 — dB
Bandwidth B 6 - — MHz

December 1988




Master gain TDA4306
parameter symbol min. typ. max. unit
Master gain control input (pin 5)
Gain control range see Fig. 2
Input current at Vg .19 =0V I5 - - 30 HA
Matching of gain (note 2)
between the 4 channels (ftemp‘ range
and as fgain range 2 to x 8) - 1 %
Gain stability =
ftemp.range —20 <t <60 °C - 3 - %
Differential gain dG - - 1 %
Differential phase d¢ - - 2 deg.
Gain adjustment inputs
(pins 18, 3, 8, 13)
Input voltage range Vadj 0.9 — 1.9 \%
Overall gain (MG = 2) ’
atVyq; =09V G — — 2.2
< at Vg = 1.9V G 1.5 -~
= at v‘:‘idj 1. 5 —
g Input current (pins 3, 8 and 13)
5 atVy=16V I —_ — 2 MA
"g Input resistance (pin 18) Rig - 3.25 - kQ
% input voltage (pin 18; open-circuit) Vi — 1.2 — \%
pur]
%‘ White clipping circuit
& Slicing level (pin 1)
input voltage range Viio 0.5 - 1.8 \%
inputcurrentat Vi.qg=1V 1 - — 2 MA
White clipping reference voltage (pin 11) | Vq{.1g - V110 — Vv
x25V
Output pulse {pin 16)
(peak-to-peak value) V16—10(p—p) 3.0 — — vV
Output voltage (pin 16)
LOW VoL - - 1 Y
HIGH VOH 4 - - Vv
Output sink current (pin 16} : log - — 0.1 mA
Delay of a variable gain amplifier input
to white clipping output tyg — - 100 nsg

December 1988
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TDA4306
PN

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Blanking switch (pin 15)
Composite blanking input voltage

active HIGH V15.10 24 - Vp \%

active LOW V15-10 — — 1.4 \
Input currentat V15.10=5V l15 - - 2 uA
Input capacitance C — - 5 pF
Delay between blanking input and

one of the 4 amplifier outputs tg — 40 100 ns

Notes to the characteristics

1. The maximum input voltage is permitted only if the input voltage minus the DC offset voltage= 2.1V.

If the input voltage minus the DC offset voltage = 1.6 V, the maximum input voltage is 1 V(p-p).
2. Over the range 2 to x 8, after that each channel is adjusted to O.
This is possible only if the blanking pulse is switched off and the DC input voltage is equal to Vgf.

14 7281136 x
gain Gy
e
-8 /
/]
y

—4

a /

N

2

0 1 2

MG (V)

Fig.2 Gain as a function of V.
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Package outlines

16-LEAD DUAL IN-LINE; PLASTIC (SOT38)

Dimensions in mm

- 22 max >
-
c
S T
a | T
2 47
1 max
& Yos1
| min
A - —Lo76?
39 053 [
3,4 max -
thx J- - o
S22l . g2sd i e
max
1,4 max
- -
= . S ®
16 1 14 13 12 " 10 . )
\ top view
1 2 3 4 5 6 7
2)

<+—— 8,25max ——»

813 7255041.8

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are
within +0,127 mm of the
nominal position shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.
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Package outlines

16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER (SOT38)

22 max <*+—— 825max ——»

e
s T
o. — T
2 47
k-1 max
g Y051 l

Yy | . . i . X X . . min

'Y . ) —To76? =
39 053 [}

3,4 max
; 10 |

. 95
1,6 max 83 7255041.8
- -

@ Positional accuracy.
(M) Maximum Material Condition.

(1) Centre-lines of all leads are
“top view within +0,127 mm of the
i A\ . . . . o | - nominal position shown; in
J the worst case, the spacing

between any two leads may
1 2 3 4 5 6 7 8 deviate from nominal by

- ¥ ; - - . . +0,254 mm.

Wm (2) Lead spacing tolerances apply

' ' ‘ : ' ' ' ' from seating plane to the line

Dimensions in mm indicated.

16 15 16 13 12 1 10 9
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Package outlines

R R R R
24-LEAD DUAL IN-LINE; PLASTIC (SOT101A, B, F, G, L)

= 32 max .
2 T
A — 1
£ 5,1
45 max
] —— 0,51
v _ R B ; ~ min
& -—H--—+H- -—1 076"
34 053
5 ) | 22x |, max
/ - |«felozse @
. 1 [2.54] !
-l 22 e l—s!
max
1,7 max
26 23 22 21 20 19 18 17 16 15 14 13 top view

(3)

————— 15 8 max ————————

EB Positional accuracy.

B A— —_— . . sas
14,1 max (M) Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the
nominal position shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
indicated.

side view

15,24
17,15 1273670.5 (3) Index may be horizontal as
15,90 ’ shown, or vertical.

Dimensions in mm
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Package outlines

24-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER (SOT101A, B, F, G, L)

. 32 max
[
5 ‘ '
N — !
2 na
5 . max
H —— 0,51
v ] min
4 - -—4-- -—lo76@
3,9 0,53 '
3,4 . i 22x |, max "
/ - |+ felo2se @
| 112,54
—p| 272 [ Hl
max
1,7 max
24 23 22 21 20 19 18 17 16 15 14 13 top view

(3)

1 2 3 4 5 6 7 8 S 10 1 12
Li L L L L 8] U [ L u ] [
- 158 max — — @ Positional accuracy.

- 14,1 Mmax —————— (M) Maximum Material Condition.

L]

(1) Centre-lines of all leads are
side view within +0,127 mm of the
nominal position shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line

indicated.
15.24] - (3) Index may be horizontal as
17,15 72736705 shown, or vertical.
15,90

Dimensions in mm
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Package outlines

14-LEAD MINI-PACK; PLASTIC (SO14;SOT108A)

8.75 5.2
° o 8.55 | 4.6
8 1.25 4.0
s *’ /‘ 6° | 0.85 38
2| 0.7
£| o6 145 !
3 4 - 1.25 1%2 8°
- - N 1135 Bell 1
HH { L - 025
; | To. 1;9} ~|azs 1010 .
— - s 0.36 ' 0.3 min
07 mex ] ' | 019 62 |
i -— 5.8 7273967.6
7 6 5 4 3 2 top view
8 9 0 11 12 13 14
T HH
LU @ Positional accuracy.
(M) Maximum Material Condition.
Dimension in mm
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Package outlines

b e e S e T R e
28-LEAD DUAL IN-LINE; PLASTIC (SOT117)

36 max
2
1
I 1
2 51
.E. max
a Y051
vl } : ; . A A A A ) A R min ‘
! - —4076"
39
34
t ¥ [¢lo25e @)
2,54]
ol 17 e |<—,|
max
1,7 max

28 27 26 25 2 23 22 2 20 19 18 17 16 15
top view
(3)
~ N
i~
1 2 3 4 5 6 7 8 9 10 1 12 13 1%
«——— 15,8 max ————
¢ 14,1 max ———— 148
| @ Positional accuracy.
L side view (M) Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the
nominal position shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by

+0,254 mm.
:ii: (2) Lead spacing tolerances apply
15.90 7273869.2 from seating plane to the line
indicated.

(3) Index may be horizontal as
shown, or vertical.

Dimensions in mm

230



Package outlines

O TR e o
28-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER (SOT117)

36 max

seating plane

top view

13)

@ Positional accuracy.
(M) Maximum Material Condition.

(1) Centre-lines of all leads are
within +0,127 mm of the
nominal position shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by
+0,254 mm.

(2) Lead spacing tolerances apply
from seating plane to the line
7273669.2 . .
15,90 indicated.

(3) Index may be horizontal as
shown, or vertical.

side view

Dimensions in mm
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Package outlines

28-LEAD MINI-PACK; PLASTIC (SO28; SOT136A)

9.25
| 8.75
° 155 7.6 )
e '/‘85" *1135 74 ‘
5 ¥
alq
ol b | !
g 265 4o
gt 235 % | 7 .
& * N i
- ' ]
- ¥ | 032 103 > |
—»] L_ 023 10.65 0.3m|n'
076 max 100 7278694.8
" _ .
% 13 12 1 4 3 2 1 top view
v
N O I 20
max
4
15 16 17 18 25 26 27 28

@ Positional accuracy.
(M) Maximum Material Condition.

Dimensions in mm
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Package outlines

24-LEAD MINI-PACK; PLASTIC (S024; SOT137A)

9.25
045 | 8.75
. 155 76
2 0.35 1135 74
g, v |
: — ¢
2 boaus 225 I
] 2.25 235 | / !
- b s
] *0'32 toi 0 ;min -
S 2to8°) 023 10.65 .
Em@ 100 72786967

top view

20
max

1314 15 16 21 22 23 2

@ Positional accuracy.
@ Maximum Material Condition.

Dimensions in mm
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20-LEAD DUAL IN-LINE; PLASTIC (SOT146)

Package outlines

27 max —>
[
[=4
Lo} T
a i
= A f
< ! 4,7
§ { ) max
v —70,51 l
_ _ ~ . B _ _ _ min
4 _ 1 0,75(2)
3,43 053 [
%08 18 m% il
y 4 v oV
' ' H ! 11254 ' i '
o2 e o] | | | el Wl
max
1,73 max

top view

i %
i side view @
i 1)
Ll
l—[767 |l @
10,03
8,3

7283901.4

Dimensions in mm

Positional accuracy.
Maximum Material Condition.

Centre-lines of all leads are
within +0,127 mm of the
nominal position shown; in
the worst case, the spacing
between any two leads may
deviate from nominal by
+0,254 mm.

Lead spacing tolerances apply
from seating plane to the line
indicated.
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Package outlines

16-LEAD MINI-PACK; PLASTIC (SO16L; SOT162A)

seating plane

Dimensions in mm

8 7 6 S5 4 3 2 1 top view
v
_ _ - - K 2.0
k max
3
9 10 11 12 13 14 15 16
B 9.25 o
[ 8.75 >
155 L 7.6 .
™ 135 7.4 >
} i side view
* J — A
— 2
T Y32 4o 0T minl®
2to8°|, 023 10.65 R
100

7283896.3

@ Positional accuracy.
@ Maximum Material Condition.
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Package outlines

20-LEAD MINI-PACK; PLASTIC (S020; SOT163A)

Dimensions in mm

13.0
12.6 0.45
2.0 .
° hel ‘B: “max™| 0.35
e | |[7s ¥
o
a .‘6 [ ) }
2| 5 245 9p5
=| 4 225 335
3 n v i
i 10.49),
-l e [Elei]s) 036
0.76 max —o-l|la—{9]0.25 @
—1{1.27|le—
S .
10 8 7 4 3 2 1 top view
¥
- -_ I 20
max
}
112 13 14‘ 17 18 19 20
- 9.25
| 8.75
1.55 7.6 -
135 7.4
l
’ side view
1
gy /
e 0.3
7 .
¥ | Tosz 4o o minl®
2t08°| 023 10.65 :
10.0 7283897.3
@ Positional accuracy.
(M) Maximum Material Condition.
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Soldering

SOLDERING PLASTIC MINI-PACKS

1. By hand-held soldering iron or pulse-heated solder tool

Fix the component by first soldering two, diagomally
opposite end leads. Apply the heating tool to the flat
part of the lead only. Contact time must be limited
to 10 seconds at up to 300 °C. When using proper
tools, all other leads can.be soldered in one operation
within 2 to 5 seconds at between 270 and 320 °C.
(Pulse-heated soldering is not recommended for SO
packages). -

For pulse-heated solder tool (resistance) soldering of
VSO packages, solder is applied to substrate by dipping
or by an extra thick tin/lead plating before package
placement.

2. By wave

During placement and before soldering, the compo-
nent must be fixed with a droplet of adhesive. After
curing the adhesive, the component can be soldered.
The adhesive can be applied by screen printing, pin
transfer or syringe dispensing.

Maximum permissible solder temperature is 260 °C,
and maximum duration of package immersion in solder
bath is 10 seconds, if allowed to cool to less than

150 °C within 6 seconds. Typical dwell time is 4
seconds at 250 °C.

3. By solder paste reflow

Reflow soldering requires the solder paste (a suspension
of fine solder particles, flux and binding agent) to be
applied to the substrate by screen printing, stencilling

or pressure-syringe dispensing before device placement.

Several techniques exist for reflowing, for example,
thermal conduction by heated belt, infrared, and
vapour-phase reflow. Dwell times vary between 50 and
300 seconds according to method. Typical reflow
temperatures range from 215 to 250 °C.

Pre-heating is necessary to dry paste and evaporate
binding agent.

Pre-heating duration: 45 minutes at 45 °C.

4. Repairing soldered joints
The same precaution and limits apply as in (1) above.

SOLDERING PLASTIC DUAL IN-LINE PACKAGES

1. By hand

Apply the soldering iron below the seating plane (or
not more than 2 mm above it). If its temperature is
below 300 °C it must not be in contact for more than
10 seconds; if between 300 and 400 °C, for not

more than § seconds.

2. By dip or wave

The maximum permissible temperature of the solder
is 260 °C; this temperature must not be in contact with
the joint for more than 5 seconds. The total contact
time of successive solder waves must not exceed

§ seconds.

The device may be mounted up to the seating plane,
but the temperature of the plastic body must not
exceed the specified storage maximum. If the printed-
circuit board has been pre-heated, forced cooling may
be necessary immediately after soldering to keep the
temperature within the permissible limit.

3. Repairing soldered joints
The same precautions and limits apply as in (1) above.

237



NOTES

N



NNNNN

)



>
/i'




JL NoTES

Y



NOTES

i




NNNNN

A



NOTES

I




NNNNN

S



et 57

TN

NOTES

i




NNNNN

0



NOTES

0




DATA HANDBOOK SYSTEM
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DATA HANDBOOK SYSTEM

Our Data Handbook System comprises more than 60 books with specifications on electronic
components, subassemblies and materials. It is made up of six series of handbooks:

INTEGRATED CIRCUITS
DISCRETE SEMICONDUCTORS
DISPLAY COMPONENTS
PASSIVE COMPONENTS*
PROFESSIONAL COMPONENTS**

MATERIALS*

The contents of each series are listed on pages iii to viii.

The data handbooks contain all pertinent data available at the time of publication, and each is revised
and reissued periodically.

When ratings or specifications differ from those published in the preceding edition they are indicated
with arrows in the page margin. Where application is given it is advisory and does not form part of the
product specification.

Condensed data on the preferred products of Philips Components is given in our Preferred Type Range
catalogue (issued annually).

Information on current Data Handbooks and how to obtain a subscription for future issues is
available from any of the Organizations listed on the back cover.
Product specialists are at your service and enquiries will be answered promptly.

* Will replace the Components and materials (green) series of handbooks.
** Will replace the Electron tubes (blue) series of handbooks.
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INTEGRATED CIRCUITS

This series of handbooks comprises:

code handbook title
1C01. Radio, audio and associated systems
Bipolar, MOS
1C02a/b Video and associated systems
Bipolar, MOS
1C03 ICs for Telecom
Bipolar, MOS
Subscriber sets, Cordless Telephones
1C04 HE4000B logic family
CMOS
IC05 not yet issued
1C06 High-speed CMOS; PC74HC/HCT/HCU
Logic family
1C07 Advanced CMOS logic (ACL)
IC08 ECL 10K and 100K logic families
ICO9N TTL logic series
IC10 Memories
MOS, TTL, ECL
IC11 Linear Products
Supplement Linear Products
to IC11
Ic12 12C-bus compatible ICs
IC13 Semi-custom
Programmable Logic Devices (PLD)
IC14 Microcontrollers
NMOS, CMOS
IC15 FAST TTL logic series
1C16 CMOS integrated circuits for clocks and watches
IC17 ICs for Telecom
Bipolar, MOS
Radio pagers
Mobile telephones
ISDN
IC18 Microprocessors and peripherals
IC19 Data communication products

February 1989



DISCRETE SEMICONDUCTORS

This series of data handbooks comprises:

current  NeW  pandbook title
code code
S1 SCO01 Diodes
High-voltage tripler units

S2a SC02*  Power diodes
S2b SC03*  Thyristors and triacs
S3 SC04*  Smali-signal transistors
S4a SC05 Low-frequency power transistors and hybrid IC power modules
S4b SC06 High-voltage and switching power transistors
S5 SCO07*  Smali-signal field-effect transistors
S6 SC08*  RF power transistors

SC09 RF power modules
S7 SC10 Surface mounted semiconductors
S8a SC11*  Light emitting diodes
S8b SC12 Optocouplers
S9 SC13*  PowerMOS transistors
S10 SC14*  Wideband transistors and wideband hybrid IC modules
S11 SC15 Microwave transistors
S15**  SC16 Laser diodes
S13 SC17 Semiconductor sensors
S14 SC18*  Liquid crystal displays and driver ICs for LCDs

* Not yet issued with the new code in this series of handbooks.
** New handbook in this series; will be issued shortly.
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DISPLAY COMPONENTS

This series of data handbooks comprises:

current new

handbook title

code code

T8 DCO01 Colour display systems

T16 DC02* Monochrome tubes and deflection units

Cc2 DC03*  Television tuners, coaxial aerial input assemblies
Cc3 DCO04* Loudspeakers

Cc20 DCOo5*

Wire-wound components for TVs and monitors

* These handbooks are currently issued in another series; they are not yet
issued in the Display Components series of handbooks.

November 1988

v



AN

PASSIVE COMPONENTS

This series of data handbooks comprises:

current  new handbook title

code code

Ci4 PAO1 Electrolytic capacitors; solid and non-solid
ci1 PA02*  Varistors, thermistors and sensors

c12 PAO03* Potentiometers, encoders and switches

Cc?7 PAO4* Variable capacitors

C22 PAO5*  Film capacitors

Cci5 PAQG* Ceramic capacitors

c9 PAO7*  Piezoelectric quartz devices

c13 PAO8*  Fixed resistors

* Not yet issued with the new code in this series of handbooks.

vi
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PROFESSIONAL COMPONENTS

This series of data handbooks comprises:

current  NeW  p andbook title

code code

T1 * Power tubes for RF heating and communications

T2a * Transmitting tubes for communications, glass types

T2b * Transmitting tubes for communications, ceramic types

T3 PCO1** High-power klystrons

T4 * Magnetrons for microwave heating

T5 PC02** Cathode-ray tubes

T6 PC03** Geiger-Muller tubes

T9 PC04** Photo and electron multipliers

T10 PC0O5** Plumbicon camera tubes and accessories

T11 PC06 Microwave diodes and sub-assemblies

T12 PC07 Vidicon and Newvicon camera tubes and deflection units

T13 PCO8 Image intensifiers

T15 PC09** Dry reed switches

Cc8 PC10 Variable mains transformers; annular fixed transformers
PC11 Solid state image sensors and peripheral integrated circuits

* These handbooks will not be reissued.
** Not yet issued with the new code in this series of handbooks.

February 1989

vii



AN

MATERIALS
This series of data handbooks comprises:
current  new handbook title
code code
c4 MAO1*  Soft Ferrites
Cc5
(4[] MAO02** Permanent magnet materials

c19 MAOQ3** Piezoelectric ceramics

* Handbooks C4 and C5 will be reissued as one handbook having the new code
MAO1.
** Not yet issued with the new code in this series of handbooks.
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Philips Components — a worldwide Group of Companies

Argentina: PHILIPS ARGENTINA S.A., Div. Philips Components,
Vedia 3892, 1430 BUENOS AIRES, Tel. (01) 541 -4261.

Australia: PHILIPS COMPONENTS PTY Ltd, 11 Waltham
Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322.

Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b H.,
UB Bauelemente, Triester Str. 64, 1101 WIEN,

Tel. (0222) 60101-820.

Belgium: N.V. PHILIPS PROF. SYSTEMS — Components Div., 80
Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 5256 111

Brazil: PHILIPS COMPONENTS (Active Devices): Av. Brigadeiro
Faria Lima, 1735-SA0 PAULO-SP, Tel. (011) 211-2600
PHILIPS COMPONENTS (Passive Devices & Materials): Av.
Francisco Monteiro, 702-RIBEIRO PIRES-SP,

Tel. (011) 459-8211.

Canada: PHILIPS ELECTRONICS LTD., Philips Components,
601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8,

Tel. (416) 292-5161

Chile: PHILIPS CHILENA S A, Av. Santa Maria 0760,
SANTIAGO, Tel. (02) 7738 16.

Colombia: IPRELENSO LTDA., Carrera 21 No. 56-17, BOGOTA,
D.E., P.O.Box 77621, Tel. (01) 24976 24.

Denmark: PHILIPS COMPONENTS A/S, Prags Boulevard 80,
PB1919, DK-2300 COPENHAGEN S, Tel. 01-54 1133

Finland: PHILIPS COMPONENTS, Sinikalliontie 3, SF-2630
ESPOO HELSINKI 10, Tel. 358-0-50261.

France: PHILIPS COMPOSANTS RTC-COMPELEC, 117 Quai du
Président Roosevelt, 92134 ISSY-LES-MOULINEAUX Cedex,
Tel. (01) 40938000.

. Germany (Fed. Republic): VALVO, UB Bauelemente der Philips
G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1,
Tel. (040) 3296-0.

Greece: PHILIPS HELLENIQUE S.A., Components Division, No.
15, 25th March Street, GR 17778 TAVROS,

Tel. (01) 4894 339/4894 911.

Hong Kong: PH!LIPS HONG KONG LTD., Components Div.,
15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel. (0)-245121.

India: PEICO ELECTRONICS & ELECTRICALS LTD.,
Components Dept., Band Box Building, 254-D Dr. Annie
Besant Rd., BOMBAY - 400025,

Tel. (022) 4930311/4930590.

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Components
Div., Setiabudi Il Building, 6th Fl., Jalan H.R. Rasuna Said
(P.O. Box 223/KBY) Kuningan, JAKARTA 12910,

Tel. (021) 517995.

Ireland: PHILIPS ELECTRONICS (IRELAND) LTD., Components
Division, Newstead, Clonskeagh, DUBLIN 14,

Tel. (01) 693355.

Italy: PHILIPS S.p.A., Philips Components, Piazza IV Novembre
3, 1-20124 MILANO, Tel. (02) 6752.1.

Japan: PHILIPS K.K. Philips Components Division, Philips Bldg
13-37, Kohnan 2-chome, Minato-ku, TOKYO (108),

Tel. (03) 740 5028.

Korea (Republic of}): PHILIPS ELECTRONICS (KOREA) LTD.
Components Division, Philips House, 260-199 Itaeswon-dong,
Yongsan-ku, SEOUL, Tel. (02) 794-5011.

Malaysia: PHILIPS MALAYSIA SDN BHD, Components Div., 3
Jalan SS15/2A SUBANG, 47500 PETALING JAYA,

Tel. (03) 7345511.

Mexico: PHILIPS COMPONENTS, Paseo Triunfo de la
Republica, No 215 Local 5,Cd Juarez CHIHAUHAU
32340 MEXICO Tel.(16) 18-67-01/02

Netherlands: PHILIPS NEDERLAND, Marktgroep Philips
Components, Postbus 90050, 5600 PB EINDHOVEN,

Tel. (040) 783749

New Zealand: PHILIPS NEW ZEALAND LTD., Components
Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND,
Tel. (09) 605-914.

Norway: NORSK A/S PHILIPS, Philips Components, Box 1,
Manglerud 0612, OSLO, Tel. (02) 6802 00.

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD.,
Philips Markaz, M.A. Jinnah Rd., KARACHI-3,

Tel. (021) 7257 72.

Peru: CADESA, Av. Pardo y Aliaga No. 635, 6th Floor, San Isidro,
LIMA 100, P.O. Box 5612, Tel. (014) 707080

Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong
Tamo, P.O. Box 911, Makati Comm. Centre,

MAKATI-RIZAL 3116, Tel. (02) 868951 to 59

Portugal: PHILIPS PORTUGUESA S.AR.L., Av. Eng. Duarte
Pacheco 6, 1009 LISBOA Codex, Tel. (019) 68 3121.

Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD.,
Components Div., Lorong 1, Toa Payoh, SINGAPORE 1231,
Tel. 3502000.

Spain: PHILIPS Components, Balmes 22, 08007 BARCELONA,
Tel. (03) 3016312,

Sweden: PHILIPS Components, A.B., Tegeluddsvagen 1,
S-11684 STOCKHOLM, Tel. (0)8-7821 000.

Switzerland: PHILIPS A.G., Components Dept.,
Allmendstrasse 140-142,"CH-8027 ZURICH,

Tel. (01) 4882211

Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road,

P.O. Box 22978, TAIPEI, Taiwan, Tel. (02) 7120500,

Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD.,
283 Silom Road, P.O. Box 961, BANGKOK,

Tel. (02) 233-6330-9.

Turkey: TURK PHILIPS TICARET A.S., Philips
Components, Talatpasa Cad. No. 5, 80640
LEVENT/ISTANBUL, Tel. (01) 17927 70.

United Kingdom: PHILIPS COMPONENTS LTD., Mullard
House, Torrington Place, LONDON WC1E 7HD,

Tel. (01) 5806633.

United States: (Active Devices & Materials) AMPEREX
Electronic Corporation, Providence Pike, SLATERSVILLE,
R.1. 02876, Tel. (401) 762-9000.

{Colour picture tubes — Monochrome & Colour Display
Tubes) PHILIPS DISPLAY COMPONENTS, 50 Johnston St.,
SENECA FALLS, N.Y. 13148, Tel. (315) 568-5881.

(IC Products) SIGNETICS CORPORATION, 811 East Arques
Avenue, SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000.
(Passive & Electromech. Dev.) MEPCO/CENTRALAB, INC.,
2001 West Blue Heron Blvd, RIVIERA BEACH, Florida 33404,
P.0. Box 10330, Tel. (407) 881-3200.

Uruguay: PHILIPS COMPONENTS, Coronel Mora 433,
MONTEVIDEO, Tel. (02)70-4044.

Venezuela: MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas,
CARACAS 1074A, App. Post. 78117, Tel. (02) 2417509.

Zimbabwe: PHILIPS ELECTRICAL (PVT) LTD., 62 Mutare Road,
HARARE, P.O. Box 994, Tel. 47211

For all other countries apply to: Philips Components Division,
International Business Relations, P.O. Box 218, 56600
MD EINDHOVEN, The Netherlands, Telex 35000 phtcnl

ASB9 © Philips Export B.V. 1989
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