ICs for TV Panasonic

ANS441S

Deflection distortion correction IC

m Overview Unit: mm
The AN5441S is a distortion correction processing IC e .
for deflection system of color televisions and wide screen @) o
televisions. S - o
i -

m Features E 2 g
« Distortion correcting functions e =

» Vertical amplitude N oo bm

« Vertical linearity o o

 Vertical S-shape 1404 15

+ Vertical position . g

« Vertical EHT 9 *

+ Horizontal amplitude ° L -

« EW parabola 03 7.2:0.3 pai o]

« Trapezoidal 9403 °

» Upper/lower EW corner SOP028-P-0375A

» Horizontal EHT

« Built-in horizontal and vertical blanking pulse genera-
tion circuit

* Supports iC bus control

m Applications
» Color televisions and wide screen televisions
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ICsfor TV

AN5441S
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ICs for TV ANS5441S
m Pin Descriptions
Pin No. Description Pin No. Description
1 I2C SDA input 15 Vees (12 V)
2 I2C SCL input 16 Vertical feedback input
3 Horizontal FBP input 17 Vertical pre-drive output
4 Vee1 (B V) 18 EW output
5 Test pin 19 Corner slice voltage
6 N.C. 20 EHT-AC input
7 H-BLK high-level slice voltage 21 EHT-DC input
8 H-BLK low-level slice voltage 22 Control for keystone correction
9 V-BLK high-level slice voltage 23 Capacitor for ramp generation
10 V-BLK low-level slice voltage 24 Capacitor for V-AGC
11 Capacitor for H-AGC 25 Veeo (12 V)
12 Horizontal and vertical BLK output 26 VD pulse input
13 Broken neck detection 27 GND2
14 V-BLK sawtooth input 28 GND1
m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Yc Veerl 5.6 Vv
Vee2, Vees 134
Supply current dc lcer 245 mA
lceo 24.0
lecs 3.2
Power dissipatiof? Py 449 mw
Operating ambient temperatufe Topr -20 to+70 °C
Storage temperatufé Tstg -55 to+150 °C
Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are23CT
*2: The power dissipation shown is the value fgrFrT70°C.
m Recommended Operating Range
Parameter Symbol Range Unit
Supply voltage ¥c1 451t05.5 \Y
Ve 10.8t0 13.2
Vees 10.8 t0 13.2
Panasonic 3
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AN5441S ICs for TV
m Electrical Characteristics at T, = 25°C
Parameter Symbol Conditions Min | Typ | Max | Unit
Circuit current ¢¢q A Veer=5V, Veeo=12V, Veez=12V | 11.7| 17.0f 20.2 mA
Circuit current &:CZ |25 Vcc]_: 5V, VCC2: 12V, VCC3: 12v | 13.1 16.6 20.2 mA
Circuit current J:C?; |15 VCCl: 5 V, VCC2: 12 V, VCC3: 12V 1.8 2.1 2.3 mA
EHT-AC input pln Voltage \!0_27Y 28 VCCl: 5 V, VCC2: 12 V, VCC3: 12V 2.6 3.0 34 \Y
Vertical pull-in frequency 1 vii | fv =50 Hz input 45 50 55 Hz
Vertical pull-in frequency 2 vb | fy =60 Hz input 55 60 65 Hz
Typical vertical output amplitude g, | typ. 2.3 2.7 3.1| VIp-p]
Typical EW output amplitude | ggyp) | typ. 142 | 1.82) 2.22 V[p-p]
Vertical BLK output pulse width & | Wide 3.3 4.8 6.2 ms
Horizontal BLK output pulse width L tyg;y | Normal 11.7| 12.2) 127 s
Horizontal BLK output pulse width 2 tygy | Wide 37 39 41 us
Vertical output amplitude changee,may | V amplitude typ.— max. ratio 42 48 54 %
ratio (max.) €up | O
Vertical output amplitudehange| e,miny | V amplitude typ.— min. ratio 54 | -48 | -42 %
ratio (min.) &uyp) | U
Vertical output S-shapghangeatio1 | Aeys; | Vertical S-shape min.. max. ratio -20 | -13 | -6 %
Vertical output S-shapghangeatio 2 | Aeys, | Vertical S-shape min. max. ratio O 15 6.0 %
(change of V out 40% to 60% point)
Vertical output (upper side) Aeyc, | Vertical linearity (upper side) typ- 6 10 14 %
linearity change ratio 1 méX.
Vertical output (upper side) Aeyc, | Vertical linearity (upper side) typ- -14 | -10 | -6 %
linearity change ratio 2 max.
Vertical output positiorchange |Aeypmax| Vertical position typ.— max. -1.0|-08|-0.6 \%
amount (max.)
Vertical output positiothange | Aeypmin| Vertical position typ.— min. 0.5 0.7 0.9 \%
amount (min.)
Vertical output (lower side) O Vertical linearity (lower side) typ- 8 12 16 %
linearity change ratio 1 max.
Vertical output (lower side) O Vertical linearity (lower side) typ- -16 | -12 | -8 %
linearity change ratio 2 min.
Vertical output EHT-DQ@hange | Aeygp | EHT-DC=6V, -24.8|-21.8| -18.8 %
vertical EHT, min.» max.
Vertical output EHT-AC change 1Aeyga1) | EHT-AC=2V, VEHT: max., -16 | -12 | -8 %
EHT gain, min.— max[
Vertical output EHT-AC change \eyga(p) | EHT-AC=4V, VEHT: max., 9 13 17 %
EHT gain, min.— max[J
Vertical output superimposed | Aey;y) | Vertical superimposed caption min. | -13 | -10 | -7 %
caption change 1 max.
Vertical output superimposed | Aey;,) | Vertical superimposed caption min. | —-15 | -11 | -7 %
caption change 2 max., V amplitude typ.min.00
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ICs for TV ANS5441S
m Electrical Characteristics at T, = 25°C (continued)
Parameter Symbol Conditions Min | Typ | Max | Unit
Vertical output amplitude (max,Aeymax| V amplitude max. 35 3.9 4.3 Y,
Vertical output amplitude (min.) Aeyminy | V amplitude min. 1.1 1.4 1.7 \%
Vertical output center DC leve| Aeypc | typ. 4.5 4.9 5.3 \%
EW output parabolic amplitude g@;n | Parabolic amplitude min. 0 0.1 0.5  V[p-p]
change (min.)
EW output parabolic amplitude g&.ay) | Parabolic amplitude max. 2.5 3.5 45 V[p-p]
change (max.)
EW output horizontal amplitude ggmin) | Horizontal amplitude min. 5.45 6.0 6.93 \%
change (min.)
EW output horizontal amplitude ggmax)| Horizontal amplitude max. 0.7 2.0 2.6 \%
change (max.)
EW output trapezoidal changeAezrmin)| Trapzoidal SW : On, trapezoidal typ 64 96 126 %
(min.) - min.
EW output trapezoidal changeAesr(max| Trapzoidal SW : On, trapezoidal typ, -130 | -100 | -68 %
(max.) - max.
EW output upper corner chang®:crmin| Upper corner min. -95 | =65 | -35 %
(min.)
EW output upper corner chan@®:cr(may Upper corner max. 30 60 90 %
(max.)
EW output lower corner chang#excgmin| Lower corner min. 95 | 65 | =35 %
(min.)
EW output lower corner changezcgmay LOWEr corner max. 25 55 85 %
(max.)
EW output (bottom voltage) | Aeggp | EHT-DC: 6V 21 2.6 3.1 \Y
EHT-DC change Horizontal EHT min. max.
EW output (bottom voltage) |Aeggay| EHT-AC: 2V, horizontal EHT: max., 1.2 1.4 1.6 \%
EHT-AC change 1 EHT gain min. max.
EW output (bottom voltage) |Aeggar)| EHT-AC: 4V, horizontal EHT: max.} -1.8 | -1.5 | -1.2 \%
EHT-AC change 2 EHT gain min. max.
EW output (EW amplitude)  |Aezxminy| KEY =2V, trapezoidal SW: On, 95 120 145 %
KEY change 1 (min.) trapezoidal max. min.
EW output (EW amplitude)  |Aekmaxa) KEY = 3.2 V, trapezoidal SW: On, | -145| -120 | -95 %
KEY change 1 (max.) trapezoidal min. max.
EW output parabolic DC level 8 | typ. 29 4.0 5.1 \Y
EW output (EW amplitude)  |Aezxming| KEY =2V, trapezoidal SW: Off, -145| -120| -95 %
KEY change 2 (min.) trapezoidal max. min.
EW output (EW amplitude)  |Aeckmaxp) KEY = 3.2V, trapezoidal SW: Off, 95 12(¢ 145 %
KEY change 2 (max.) trapezoidal min. max.
EW output drive current 1 gl | Pin18:11V 0.7 1.1 1.5 mA
V-AGC input and output current yAgc 0.5 0.8 1.1 mA
H-AGC input and output current yAcc 0.7 1.0 1.3 mA
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AN5441S ICs for TV

m Electrical Characteristics at T, = 25°C (continued)

Parameter Symbol Conditions Min | Typ | Max | Unit
Ramp discharge current rd 6.7 89| 111 mA
Ramp charge current 1 rd) | Pin24:1V 40 45 52| pA
Vertical output at service SW Mw 455 | 495 535 \%
Broken neck threshold voltage N\ | Service SW: Off 0.5 0.7 0.9 \%
BLK output amplitude ¥o 2.8 3.1 34 \%
H-AGC voltage 1 Vinccq) HD: 14 kHz 26| 325 3.9 v
H-AGC voltage 2 Vincc) HD: 17 kHz 31| 385 4.6 v
H-AGC pulse width fia | 3kQ resistor between pin11and GND 1.5 2|2 3.0 ps
V-AGC pulse width fa | 3 kQ resistor between pin 24 and GND 75 110 150 ps
EW output drive current 2 gl | Pin18:1V -1.3|-09|-05 mA
Ramp charge current 2 rd) | Pin24:10V 7 10 13| pA
H-AGC currentAvV V uaceav| HD: 17 kHzAV 0.2 0.6 1.1 Vv
VD input threshold value Yo 0.9 1.3 1.7 \Y
FBP input threshold value ¥p 0.5 0.7 0.9 \%
High-level BC SDA input VepacH) 4.0 0 Veer Y,
low-level PC SDA input Vspa) 0 0 0.7 Y,
High-level BC SCL input \scL(H) 40 | O |Veor \Y
Low-level BC SCL input Ve 0 0 0.7 Y,
Maximum input allowable frequency f; nax 100 O O kHz
Vertical output amplitude with | Aey.y. | Difference of Vecmaxy =V ccmin 0 0.1 0.5 \%
supply voltage fluctuation
Vertical output with DC supply Aeyp.ycc| Difference of \ecmax =V ccmin 0.5 1.0 15 \Y
voltage fluctuation
EW output amplitude with | Aeg.yc | Difference of Vec(maxy =V cemin) 0 0.1 0.5 \%
supply voltage fluctuation
EW output with DC supply |Aegp.ycc| Difference of Vecmaxy =V cemin 0.4 1.0 1.6 \Y
voltage fluctuation
Sink current at ACK Ack | Maximum value of pin 1 sink current O 25 O mA

at ACK

3-bit, 4-bit, 6-bit, 7-bit DAC | L 4 ¢ 7 1LSB={data (max.)- data (00)}/ 01| 1.0/ 1.9/ LSB
DNLE 7,15, 63, 127 step
Vertical output drive current vlout 7 11 15 mA
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ICs for TV ANS5441S
m Terminal Equivalent Circuits
Pin No. Equivalent circuit Description Voltage
1 5V (Veen) 12C bus data input pin: AC
75 Sink current: typ. 2.5 mA (Pulse)
100 Q HA []100 KQ
200Q 18V
T
2 5V (Vee) I2C bus clock input pin AC
75 (Pulse)
100 K HA []100 KQ
)_168 Vv
TIT
3 FBP input pin: AC
(Pulse)
200pA 10V
3V
20 kQ oV
TIT
4 g Veer (typ. 5 V): DC
For I2C circuit 5V
5 Test pin: DC
12V (Vecd o1 Attach a capacitor (0.082F) for filter 10.6 V
£ 6k LBk 5 GND.
180pA |
to
ZSOHAE
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AN5441S

ICs for TV

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
6 O N.C N.C.
7 12V (Veea HBLK high-level slice voltage: DC

° 1 av typ. 0V
50 ()100()50 Vs to4V
A (JHA LA H-SAW \ \
12V (Vecd) Vg
ov
H-SAW FBP [\
o BLK ]
output voltage
TIT T
8 12V (Veed HBLK low-level slice voltage: DC
° typ. 0V
é5o 100é 50 va av ~ to4V
KA JHA CIuA H-SAW \ \
12V (Ve Vg
ov
% >l—\ﬂ-SAW FBP [\
JC’ BLK |
L ! output voltage
T T
9 12V (Vecd) VBLK high-level slice voltage: DC
o o i
é52 1%0é5% For I-C circuit :yplé)\\//
0
12V (Veed Wt My (Vecd) Ve
% % V-SAW \ \
\%
@ : \ HW 10
BLK
747 747 output voltage
T 7T T
10 12V (Veed VBLK low-level slice voltage: DC
’ 50 100 | 50 OVito
éuA HA éuA Vo m 0V
12V (Veed) 12V (Veey | V-SAW \ \
V1o
V-SAW
@ BLK
AN output voltage T
SI A
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AN5441S

ICs for TV
m Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage
11 12V (Veed H sawtooth AGC voltage pin DC
15Vto
Vv
12V (Vees) ‘I-I' H-AGC pulse
H-AGC pulse
600 kKQ
12 12V (Veed) Blanking pulse output pin: AC
R e— Horizontal/vertical BLK output pin (Pulse)
J Blanking output high-level with neck
12V (Veeo) input low-level
130 kQ
13 12V (v Broken neck detection pin: DC
ccd Normal; High-level
12V (Ve 140 KQ (apply 1 V or more)
Abnormal; Low-levrl
(apply 0.4 V or more)
(Broken neck mode)
There is no broken neck operation
when service SW is on.
14 Refer to pin 9 and pin 10 equivalent circuit. Sawtooth input pin for V-BLK: AC
VW
15 O Vees(typ. 12 V): DC
For BLK pulse generation circuit. 122V
9
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AN5441S ICs for TV

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
16 12V (Veeo) Vertical feedback input pin: AC
V out
Short-circuit this pin with pin 17 in
normal use
17 12V (Voo Vertical output pin: AC
¢ V out
A by R
Short-circuit this pin with pin 16 in
200Q
= normal use
gl.z mA
18 EW output pin: AC
EW OutW
19 12V (Veey) Upper and lower corner slice voltage DC
° input pin OVto
15V
@ 50 pA @50 HA
N\
\—‘
@
1.25V
TIT
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ICs for TV ANS5441S
m Terminal Equivalent Circuits (continued)
Pin No. Equivalent circuit Description Voltage
20 EHT-AC input pin AC
12V (V,
Vv (Veed) Open
50 A 50 pA approx. 2.9V
6.5 kQ
JA 20kQ 29V
29 150pA|  [150pA IS
Lo
21 12V (Vee) EHT-DC input pin DC
© 1 6Vtol0oV
(typ. 8V)
20 KQ 500pA]  T200pAN |80V
10k 6.6V
50 pA g %50 HA
22 External shape trapezoidal correction DC
12V (Vecd DC control pin 1.5V to
35V
50 pA 50 HA (typ. 2.5 V)
/
25V
@ 200pA
23 12V (Veo) Ramp reference waveform generation AC
o—e pin:
25V
@3 oV
20 kQ <

16.7ms

Panasonic
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AN5441S ICs for TV

m Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage
24

12V (Vee) AGC pin for ramp AC

-

@
o

25 O Veea (typ. 12 V): DC
For IEC circuit and correction system
circuit

26 12V (Veed) V pulse input pin: AC

‘ (Pulse)
SOUAé 4V
oV
JAN ' ~167ms
TN
/j—c 3.0V

27 O GND2: DC
For analog circuit block
28 d GND1: DC

For digital circuit block
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AN5441S

ICs for TV

m Application Circuit Example
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Govern-
ment if any of the products or technologies described in this material and controlled under the
"Foreign Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative character-
istics and applied circuit examples of the products. It does not constitute the warranting of industrial
property, the granting of relative rights, or the granting of any license.

(3) The products described in this material are intended to be used for standard applications or gen-
eral electronic equipment (such as office equipment, communications equipment, measuring in-
struments and household appliances).

Consult our sales staff in advance for information on the following applications:

» Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment,
combustion equipment, life support systems and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or
harm the human body.

¢ Any applications other than the standard applications intended.

(4) The products and product specifications described in this material are subject to change without
notice for reasons of modification and/or improvement. At the final stage of your design, purchas-
ing, or use of the products, therefore, ask for the most up-to-date Product Standards in advance to
make sure that the latest specifications satisfy your requirements.

(5) When designing your equipment, comply with the guaranteed values, in particular those of maxi-
mum rating, the range of operating power supply voltage and heat radiation characteristics. Other-
wise, we will not be liable for any defect which may arise later in your equipment.

Even when the products are used within the guaranteed values, redundant design is recommended,
so that such equipment may not violate relevant laws or regulations because of the function of our
products.

(6) When using products for which dry packing is required, observe the conditions (including shelf life
and after-unpacking standby time) agreed upon when specification sheets are individually exchanged.

(7) No part of this material may be reprinted or reproduced by any means without written permission
from our company.

Please read the following notes before using the datasheets

A. These materials are intended as a reference to assist customers with the selection of Panasonic
semiconductor products best suited to their applications.
Due to modification or other reasons, any information contained in this material, such as available
product types, technical data, and so on, is subject to change without notice.
Customers are advised to contact our semiconductor sales office and obtain the latest information
before starting precise technical research and/or purchasing activities.

B. Panasonic is endeavoring to continually improve the quality and reliability of these materials but
there is always the possibility that further rectifications will be required in the future. Therefore,
Panasonic will not assume any liability for any damages arising from any errors etc. that may ap-
pear in this material.

C. These materials are solely intended for a customer's individual use.
Therefore, without the prior written approval of Panasonic, any other use such as reproducing,
selling, or distributing this material to a third party, via the Internet or in any other way, is prohibited.
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