ICs for TV Panasonic

AN9GAO/K

Dynamic Focus Controller IC for CRT Monitor

m Overview Unit: mam

The AN96AO07K is a dynamic astigmatizm and focus N u
(DAF)IC for CRT monitor. It outputs parabola waves for
focus control.

m Features

o fy =15 to 90kHz, fV = 50 to 120Hz

« Constant-amplitude parabola-wave output following
input frequency

« Coefficient of parabola-wave is controlled by an exter-
nal resistor
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28-Pin SDIP Package (SDI 028-P-0400)

m Block Diagram
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ICs for TV AN96AO7K
m Pin Descriptions
PinNo. Pin name PinNo. Pin name
1 |[GND 15 |GND
2 | Reference bias output (6V) 16 |Ver. parabolaoutput
3 |Hor. sampling pulse input 17 |Holding
4 | Hor. phase shift pulse input 18 | Ver. system reference bias output (2V)
5 |Vca (12V) 19 | Triangular waveform generation capacitor
6 |Holding 20 | Oscillation prevention capacitor
7 | Hor. system reference bias output (2V) 21 | Oscillation prevention capacitor
8 | Triangular waveform generation capacitor || 22 | Ver. parabolaoutput amplitude adj.
9 | Oscillation prevention capacitor 23 | Feedback input
10 |Oscillation prevention capacitor 24 | Feedback output
11 |Hor. parabola output amplitude adj. 25 |Veer (12V)
12 | Feedback input 26 | Ver. phase shift pulse input
13 | Feedback output 27 |Ver. sampling pulse input
14 | Hor. parabola output 28 | Reference bias output (4V)
m Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply voltage Ve 134 Vv
Supply current lec 30 mA
Power dissipation Note2) Po 402 mw
Operating ambient temperature Note ) Topr -20 to+75 °C
Storage temperature Noe ) Teg —55 to+ 150 °C
Note 1) Ta= 25°C except operating ambient temperature and storage temperature.
Note2) Allowable power dissipation of the package at Ta=75"C.
m Recommended Operating Range (Ta= 25°C)
Parameter Symbol Range
Operating supply voltage range Vee 9.6V t0 13.2V
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AN9G6AO7K ICs for TV

m Electrical Characteristics (Ta=25+2°C)

Parameter Symbol Condition min typ max Unit
Circuit current lcc 14 19 24 mA
Circuit voltage Voiis 57 6.2 6.7 \%
Circuit voltage Vag115 37 4.2 4.7 \%
Circuit voltage V7115 14 19 2.4 \%
Circuit voltage Vig 115 14 19 24 \
Hold charging current (1) l'6c) —-450 | -370 | —290 HA
Hold charging current (2) l17¢) —450 | -370 | —290 HA
Hold discharging current (1) I 6(0) 290 370 450 PA
Hold discharging current (2) 117 ) 290 370 450 HA
Hold leak voltage (1) 6y -10 | — +1.0 HA
Hold leak voltage (2) li7q) -10 | — +1.0 PA
Triangular wave output voltage (1) Vg7 — — 0.2 Y,
Triangular wave output voltage (2) Vig1s — — 0.2 \
Triangular wave charging current (1) I8y -28 -20 -12 PA
Triangular wave charging current (2) 119 (cy) Seetable 1 -28| -20| -12 PA
Triangular wave charging current (3) I'sc2) -165 | -135 | -105 PA
Triangular wave charging current (4) l19(c2) -165 | -135 -105 HA
Triangular wave linearity (1) Al ) -3 0 +3 HA
Triangular wave linearity (2) Al (r) -3 0 +3 HA
Triangular wave discharging current (1) I '8(0) 7.0 85 95 mA
Triangular wave discharging current (2) l19 (D) 7.0 85 95 mA
Parabola output voltage (1) Vi) 37 42 47 Vv
Parabola output voltage (2) Vi 8.0 9.5 11.0 Y,
Parabola output voltage (3) AV -03 0 +0.3 \%
Parabola output voltage (4) AVi4 -45 | -35 -25 \Y
Parabola output voltage (5) Vis ) 37 4.2 4.7 V
Parabola output voltage (6) Ve 8.0 9.5 11.0 \
Parabola output voltage (7) AVis (7 -03 0 +0.3 \
Parabola output voltage (8) AV -45 | -35 -25 \%
Clamp output voltage (1) Via(en 10.2 10.7 11.2 Y,
Clamp output voltage (2) Vie(cL) 10.2 10.7 11.2 \%
Horizontal operation frequency (max.) |  fr max) Operable upper limit frequency — (a00)| — kHz
Vertical operation frequency (max.) fv (max) Operable upper limit frequency — (150)| — Hz
Horizontal triangular wave output amplitude € fu=15 to 90kHz — 4| — Ve_p
Vertical triangular wave output amplitude [ fy="50to 120Hz — 4| — Vp_p
Horizontal parabolawave fu= 64kHz
output amplitude & l11= — 20pA 7 @ — Ve-p
;/r%ll i<i<3ld|a()aarabolawetve output e 1;\2,2—: 510|2—|OzuA o @l — Ve_p
Parabola wave exponential ou 10kQ between Pin12 to 13 _ o — _
coefficient (horizontal) 10kQ between Pinl2 to 28
Parabola wave exponential oy 10kQ between Pin23 to 24 . o — _
coefficient (vertical) 10kQ between Pin23 to 28

Note) Thevaluein the above characteristicsis not a guaranteed value, but reference one on design.
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Table 1

Measure-

Pin No.
No. Parameter Symbol | ment pin nto
No. 1 3|1 4|56 8 10 (11|12 | 13|14 | 15|16 |17 | 18 | 19 | 20 | 21 | 22 | 23 | 24| 25| 26 | 27 | 28

1 | Circuit current lec 5 ov ov | OV |12V | OV ov ov to5| OV | OV

2 | Circuit voltage Vooris | 2 | OV oV | OV |12V | OV ov ov to5| OV | OV

3 | Circuit voltage Vag_115| 28 | OV ov | OV |12V | OV ov ov to5| OV | OV

4 | Circuit voltage V7_115 7 ov ov | OV |12V | OV ov ov to5| OV | OV

5 | Circuit voltage Vig_11s| 18 | OV oV | OV [12v| OV ov ov to5| OV | OV
Hold charging

6 | current (1) le (o) 6 ov 25V| OV |12V | 6V 57V ov 6V to8 to5| OV |to3
Hold chargin

7| et @ o | 17 |ov 25v| ov |12v | 6v 57V ov 6V 08 05| 0V |03
Hold discharging

8 | current (1) lsoy | 6 | OV 25V| OV |12V | 6V 6.7V ov 6V to8 to5| 0V [to3
Hold dischargin:

O arrent @ 0 | we | 17 | ov 25v| ov |12v | 6v 6.7V ov 6V 108 t05| 0V |03
Hold leak

10 | current (1) s 6 | OV ov | oV |12v |11V 6.7V ov 11v to8 to5| 0V [to3
Hold leak

11 current %) 17y 17 | oV oV | OV |12V |11V 6.7V ov 11v to8 to5| OV |to3
Triangle waveform 8

12 output voltage (1) Vg_7 7 ov 0V |25V |12V |11V ov to6 to5|to4|to3
Triangle waveform 19

13| outputvoltage () | Vis-1 | 15 | OV oV |25V |12v |11V ov to6 to5|to4|to3
Triangle waveform

14| charging current (1) | sy | 8 | OV ov | ov |12v| 3V av ov 06 av to5|t04 |03
Triangle waveform

15 charging current (2) l19c1) 19 | ov oV | OV |12V | 3V A ov to6 v to5|to4|to3
Triangle waveform

16 charging current (3) ls(c) 8 ov oV | OV |12V |11V A ov to6 v to5|to4|to3
Triangle waveform

17 charging current (4) l19(c2) 19 | ov ov | oV |12V |11V Ay ov to6 av to5|to4|to3
Triangle waveform A

18 | jinearity (1) Mg | 8 | OV ov | ov|12v| ev & ov 06 to5|t04|t03
Triangle waveform v

19 | Jinearity (2) Algw | 19 | OV ov | ov|12v| eV ov 06 L to5|t04|t03

6V
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Table 1 (cont.)

MeasLrre- Pin No
No. Parameter Symbol | ment pin .
No. 1 3 4 5 6 7 8 9 100 11|12 | 13|14 | 15| 16 |17 | 18| 19 | 20| 21 | 22 | 23 | 24| 25| 26 | 27 | 28
Triangle waveform 180Q)
20 discharging current (1) ls (o) 8 ov oV |25V|12V| 6V to1 6V ov 6V 6V to5|to4|to3
Triangle waveform 180Q)
21 discharging current (2) l19 () 19 ov oV [25V|12V | 6V 6V ov 6V o1 6V to5|to4|to3
Parabola output 10k | 10k 20k
22| yoltage (1) Vg | 14 | OV ov | ov |12V | oV OpA -200A| 1528l 10 12 ov ov 5[ 0v | ov | £
Parabola output 10k | 10k 20k
23 voltage (2) Via(o) 14 ov ov | OV |12V | OV 100pA -200A 008 to 12 ov ov to5| OV | OV o8
24 | Paabolaoutput AV 14 |ov ov | ov |12v]| ov e 2oua| 10K | 10K ov ov to5| ov | ov | 20K
voltage (3) 1“E *103 " ~204A 6 28|t0 12 to8
— 20pA
Parabola output | 10k 20k
25| Yoltage (4) AVug | 14 | OV ov | ov [12v| oV 100pA 0, 012 ov ov to5| 0V | ov | €78
Parabola output 10k | 10k 20k
26| oltage (5) Vi | 16 | OV ov | ov |12v| ov ov ov OpA 200 ool o og| 105 | OV | OV | S5
Parabola output 10k | 10k 20k
27 voltage (6) \2T0) 16 ov ov | OV |12V | OV ov ov 100pA —200Al o8l 1o 23 to5| OV | OV t0 19
100pA
Parabola output ! 10k | 10k 20k
28 voltage (7) AV | 16 | OV ov | OV |12V | OV ov ov _ 1OSA —200A L el 10 23 to5| OV | OV 019
Parabola output ~2MA 10k | 10k 20k
29 voltage (8) IA\VETYE) 16 ov oV | OV |12V | OV ov ov 100pA 7153/; to28lto 23 to5| OV | OV t0 19
Clamp output 10k | 10k 20k
30| voltage (1) Vuey | 14 | OV ov [25V|12V | OV OpA -200A| el 12 ov ov t05 [ to4 | oV | £
Clamp output 10k | 10k 20k
31| Voitage (2) Visey | 16 | OV oV [25V|12Vv| ov ov ov OpA -200a| Tolio 25| 105 [ 04| OV | L5

AML0VI6NY
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ICs for TV AN96AO7K
m Pin Descriptions
Pin No. Pin name Waveform Equivalent circuit Function
1 | GND ov GND for horizontal system
VCC
200Q
Reference bias DC !
2 output (6V) 6.0V) . Reference bias output (6V)
1.4kQ
fu _
Input of sampling pulse
3 | Hor. sampling 2V 10kQ (0.1 to 0.2us) for detecting
pulse input or more Sk triangular ~ waveform
| | amplitude
) ‘ ‘ Pulseinput (0.5 to 2us)
4 | Hor. phase shift 27v 10k for discharging triangular
pulse input or more 5kQ

waveform voltage

5 | Vca(12V) 12v Power supply for horizontal system
Determines the charging
" current of triangular wave-
6 | Holding Smoothed voltage form. _ .
(3to11V) Dynamically variable with
Dynamically variable fu.
VCC
200Q
7 }r-gf);e?/fee{)?as DC Reference bias for horizon-
output (2V) (20v) tal system (2V)
3*Q
fu Triangular waveform gen-
Triangular — v eration capacitor
8 | waveform generation The discharging current of
acitor triangular waveform sinks
e into the 2V-reference-volt-
v

age source (Pin7).
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AN9GAO7K

ICs for TV

m Pin Descriptions (cont.)

PinNo. Pin name Waveform Equivalent circuit Function
Oscillation  prevention ca-
_ pacitor
9 Orggnafi'grr" If the parabola output oscil-
p Gitor lates, a capacitor of severa
cap 10pF must be connected
between this pin and Pin10.
Oscillation prevention ca-
- pacitor
Oscillation If the parabola output oscil-
10 | prevention :
acitor lates, capacitor of severd 10
cap pF must be connected
between this pin and Pin9.
Vee Control pin of the ampli-
tude of horizontal parabola
1.4kQ
Hor. parabola ﬂmt?]m' t is increased
3 e current is incr
11 g{ljj_tﬁ;tmal:n?htude DC(11.2v) by inserting a resistor
/ 200Q between this pin and GND,
| 0.08mA the amplitude decrease.
. — 45V 2000 Feedback input for gain
12 | Feedback input V‘% % adjustment
0.05mA
VCC
Feedback output-pin for
gain adjustment
13 | Feedback output < 45V 2000 The gain is set by aresistor
V—/h\/ which is connected bet-
| 0.7mA ween Pins12 and 28.
0.1mA
fi
11v
14 Hor. parabola Output of horizontal parab-
output olawaveform
v
15 | GND ov GND for vertical system

Panasonic



ICs for TV AN9G6AO7K

m Pin Descriptions (cont.)

PinNo. Pin name Waveform Equivalent circuit Function
fV
e ——
1V —
16 Ver. parabola Output of vertical parabola
output waveform
—av
Control pin of the charging
current of vertical-system
17 | Holding A triangular-waveform
Smoothed voltage Dynamically changable with
(3to 11V) 18.4kQ fv.
Dynamically variable
P Vee
[] 2000
Ver. system ) .
18 | reference bias DC (2.0V) Syesftgf]”(czev;"as of vertical
output @
[] 3kQ
Triangular waveform-gen-
" eration capacitor
19 Télne;r:ggloarn The discharging current of
g citor triangular waveform sinks
P into the 2V reference volt-
age source (Pinl8).
Oscillation-prevention
_— capacitor
0 Orﬁgn"‘tﬁ'gr’]‘ If the parabola output osdil-
E acitor lates, a cagpacitor of severa
P 10pF must be connected
between this pin and Pin21.
Oscillation-prevention
. capacitor
py | OKiliation If the parabola output oscil-
E acitor lates, a cagpacitor of severa
P 10pF must be connected
between this pin and Pin20.
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AN9GAO7K

ICs for TV

m Pin Descriptions (cont.)

PinNo.

Pin name

Waveform

Equivalent circuit

Function

22

Ver. parabola
output amplitude
adj.

DC (11.2V)

Vee

1.4kQ

| 0.03mA

Control pin of the ampli-
tude of vertical parabola
output

When the current is
increased by inserting a
resistor between this pin
and GND, the amplitude
decrease.

23

Feedback input

v —

200Q

| 0.05mA

Feedback input for gain
adjustment

24

Feedback output

N —

Feedback output for gain
adjustment

The gain is set by the value
of a resistor which is con-
nected between Pins23 and
28.

25

Veez (12V)

12v

Ver. system power supply

26

Ver. phase shift
pulse input

Pulse (200 to 700us) input
for discharging triangular
waveform

27

Ver. Sampling
pulse input

10kQ

=D

Input of sampling pulse
(50 to 80us) which detects
the amplitude of triangular
waveform

28

Reference bias
output (4V)

DC (4.0V)

gvcc

%E

6k9797

Output for reference bias
(V)
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ICs for TV

AN96AO7K

m Application Circuit

V sampling
pulse

Q

Q

V phase shift
pulse

DC
V amplitude
adjustment

7 33uF 25V

H amplitude
o adjustment
DC 10kQ
I
H phase shift
pulse

13.7kQ

fu

100pF 0
10uH 16V
H sampling
pulse
VCC
(12V)
|
=

H sampling pulse —ﬂ

H phase shift pulse

H sampling pulse —ﬂ

H phase shift pulse H
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