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ICs for TV Panasonic

AN9GAO/K

Dynamic Focus Controller IC for CRT Monitor

m Overview

The AN96AO7K is a dynamic astigmatizm and focus N H
(DAF)IC for CRT monitor. It outputs parabola waves for
focus control.

Unit: mm

m Features

o f; =15 to 90kHz, fV = 50 to 120Hz

« Constant-amplitude parabola-wave output following
input frequency

o Coefficient of parabola-wave is controlled by an exter-
nal resistor
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28-Pin SDIP Package (SDI 028-P-0400)
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ICs for TV AN9BAOTK
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 |Veez (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 Vee 134 Y,
Supply current lcc 30 mA
Power dissipation Noe?2) Po 402 mw
Operating ambient temperature Note ) Topr -20 to+75 °’C
Storage temperature Note D Tg —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 Ve 9.6V to 13.2V
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AN9BAOTK ICs for TV

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

Parameter Symbol Condition min typ max Unit
Circuit current lec 14 19 24 mA
Circuit voltage V211s 5.7 6.2 6.7 \%
Circuit voltage Vg 115 3.7 42 4.7 Y,
Circuit voltage V 7415 14 19 24 \%
Circuit voltage Vig11s 14 19 24 \%
Hold charging current (1) l'6(c) —450 | -370 | —290 HA
Hold charging current (2) l17(c) —450 | —370 | —290 HA
Hold discharging current (1) 6 290 370 450 HA
Hold discharging current (2) l17 (D) 290 370 450 PA
Hold leak voltage (1) lsq) -10| — +1.0 PA
Hold leak voltage (2) li7 ) -10| — +1.0 HA
Triangular wave output voltage (1) Vg7 — — 0.2 \
Triangular wave output voltage (2) Vig1s — — 0.2 \%
Triangular wave charging current (1) I's(c) -28 -20 -12 HA
Triangular wave charging current (2) l19(cyy Seetable 1 -28| -20| -12 PA
Triangular wave charging current (3) I '8(c2) -165 | -135 -105 HA
Triangular wave charging current (4) l19(c) -165 | -135 | -105 HA
Triangular wave linearity (1) Al g -3 0 +3 MA
Triangular wave linearity (2) Alig Ry -3 0 +3 HA
Triangular wave discharging current (1) s 7.0 8.5 95 mA
Triangular wave discharging current (2) l19 (D) 7.0 85 95 mA
Parabola output voltage (1) Viaq) 37 4.2 4.7 \
Parabola output voltage (2) Via(z 8.0 9.5 11.0 V
Parabola output voltage (3) AV -03 0| +03 Y,
Parabola output voltage (4) AV 142 -45| -35 -25 \%
Parabola output voltage (5) Vie (s 37 4.2 4.7 \%
Parabola output voltage (6) Vi) 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) V14 (c) 10.2 10.7 11.2 \Y
Clamp output voltage (2) V6 (cL) 10.2 10.7 11.2 \Y
Horizontal operation frequency (max.) T (max) Operable upper limit frequency — (100)| — kHz
Vertical operation frequency (max.) fv (max) Operable upper limit frequency — (150)| — Hz
Horizontal triangular wave output amplitude =N fu=15 to 90kHz — 4@ — Ve_p
Vertical triangular wave output amplitude & fv=50 to 120Hz — 4| — Ve_p
o ae =R — [ o — [
;/n(:rptll i<ﬁj|d;éarabol awave output & {\2/2-: EiOIz-i OZuA _ @l — Ve_p
Parabolawave exponential au 10kQ between Pin12 to 13 o ol — o
coefficient (horizontal) 10kQ between Pinl2 to 28
Parabolawave exponential av 10kQ between Pin23 to 24 o ol — o
coefficient (vertical) 10kQ between Pin23 to 28

Note) The valuein the above characteristicsis not a guaranteed value, but reference one on design.

Panasonic



AN96AO07K

ICs for TV

A9
1 ()61 () Areauy
col|pyo1|S0l o 90 N0 A9 |AZT| AO | AO N | 6T V| wopremapuen) | oF
col|por |50 90 A0 ? A9 [ATT| A0 | AO A| 8 | @y (D) Aeauny | oy
Az wJojenemalbuel |
o o @ty | () Wwouno Buibreyo
gol|pyo1|G0l N4 90 N0 N4 ATT | AZT| AO | AO N | 6T I | Wopremapuenr | 2*
e | (€) weuno buibreyo
gol|pyor|S0l N4 90 N0 N4 ATT |AZT| AO | AO N | 8 I | Sopremajpueny | O
o o aery | (¢) Wweuno Buibreyo
col|pyor|g0l 4 901 N0 N4 AE |AZT| NO | AO N | 6T I | Wopremaipueny | 5t
o o @y | (1) Weuno Buibreyo
col|por |50l N4 901 N0 N4 AE |AZT| NO | AO N | 8 I | Wopremagpeny | 77
. 8T - (2) afeyjon indino
[©) o) 8T 6T
col|pyor|S0l 90 N0 ATT | AZT |ASZ| AO N0 o1 A1 wiopremapien | Y
. L - (1) 8Be1jon Indino
O: O: L-8
g0l |01 [GOl 90 N0 ATT | AZT |AGZ| AO N0 o A WIOPAEM B[BLELLL zr
o G0 80] ATT A0 A9 ATT | AZT| A0 | MO A | T | O (@) weund | py
€01 A0 s PIoH
o G0 g0 ATT N AL ATT [AZT| A0 | A N0 o) (D weun | 4
€01 NO 0 9 0| A0 9 Y51 PIOH 0
o o . . (@121 (2) weno
€01 AO [GO) g0} N9 N0 AL N9 | AZT| A0 |AST N | 2T | BUIB LS ploH 6
o o - : @9 (T) weno
€01 A0 [GO} 801 N9 N0 AL9 N9 | AZT| A0 |AST N| 9 I BUIBEUOSID PIOH 8
€01 A0 [GO} 80} N9 N0 AL'S N |AZT| A0 [AST N | 2T © ) (@wound |,
Buibreyo pjoH
o) o) o) X : )9 A._”v WD
€01 A0 [GO} g0} N9 N0 AL'S N9 | AZT| A0 |ASZ N| 9 | BUIBED POH 9
N0 | AO [SO} N0 A0 N0 |AZT| AO | AO A0 | 8T |ST7EA afejyjonynouD | g
N0 | AO [SO1 N0 N0 N0 |AZT| AO | AO N | L | TN afejoA oD | ¢
N0 | AO [GO} NO N0 N0 |AZT| AO | AO N0 | 8z |T®A abejornoiD |
A0 | AO [SO1 N0 N0 N0 |AZT| AO | AO N | Z | TN afiejyjon unouD | 2
N0 | AO [SO} NO N0 N0 |AZT| AO | AO N| S ) Weuno unouD | T
82 | lc |92 |G |vz |€ |2z |Tz |0z |6T |8L | LT | 9T |GT |¥T | €T | 2T |TT | O 8 9 | s | ¥ |c¢ T | N
- uid wew | joquifs RpuRRd "'ON
ON Uld NS

T alqel

Panasonic



ICs for TV

AN96AO07K

(o) O o)
B2l ho |vor | gon [BE0HBE R v wrio A0 A0 A0 | AZT |AST| A0 Ao | or | A oo | 1e
80} 2T 01(82 O}y, . ) (T) eBe1jon
Soz | 20 |vor|sor A0 A0 o | | vrio A0 | AZT|ASZ| Mo A0 | bT | A 1o dumpy | O
m
610 1o | po | gor [E2O1EE0| “omr- wrioot A0 A0 A0 | AzT| A0 | o A0 | oT |®etaAy ®)3beron | o
(074 0T | M0T <&N| ndino ejoge.red
m
BLOY Ao | A0 | gon [EC2H[BE O vrige - oot~ ) A0 A0 |AZT| ro | Ao A | 9T | @Ay @ysberon | oy
A0¢ 0T [ 0T v &9 ndino ejogeed
o) 0. o)
B2l Ao | Ao | gon |52 BE 2 vrie- S A0 A0 |A2T| Ao | Ao nof ot |Omn | Oemer e
o () [0 Ge
S | 10 | 70 | son [SEPtIBER: oo wrio A0 A0 A0 |AZT| A0 | AO no| ot |wma | G0N g
m
8 0| Ao s A0 A0 aol Yogr- wrioor A0 |AZT| no | Ao A | PT | @AY (r)3besion | o)
0¢ 0T <1mm- ndino ejogered
m
8% r0 | o |sor ) A0 et OVBC O yrigz - Yoo 70 | AzT| A0 | Ao M| vT |OrAw (€)a0eron |
02 0T | 0T <1M§ ndino ejogereqd
80} 1 0182 0}y m @t (¢) sBerjon
Sz | 70 | Ao [ A0 A0 o | e e wrioot A0 |AzT| A0 | Ao A0 | T A ndncepmey |
g0] 21 03{8Z O} i, | @ (1) aberjon
S| ro | nofsar A0 A0 AAULASE vrio A0 |AZT| A0 | o A0 | T A ndnoepmey | &
TO . @ (2) we.ina Buibreyosip
gol|vor|go 9 [ 22| no A0 A9 A9 | Azt |Asz| no A0 | 6T | @y Unopremofun, | T2
T0l . @ (T) wend Buibreyasip
g0l |01 | g0 A9 A9 A0 19 losoar| A9 | AT |ASZ| MO A 8 | @ Lnopremouen; | %
8¢ | L2 |9 | sz | vz |€2 |22 |12 |0z |61 | 8T | 4T | 9T | ST | 4T |€t |2t |0 | OT EPEERERERE T | N
- uid wew | joquiAS Rpruwekd "'ON
ON ud Qs

('w02) T 8|qeL

Panasonic



waveform voltage

ICs for TV AN9BAO7K
m Pin Descriptions
PinNo. Pin name Waveform Equivalent circuit Function
1 | GND ov GND for horizontal system
VCC
200Q
Reference bias DC !
2 output (6V) (6.0V) 5160 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
) ‘ ‘ Pulse input (0.5 to 2us)
4 Hor. phase shift 2.7V 10kQ for discharging triangular
pulse input or more 5kQ

5 | Vear(12V) 12v Power supply for horizontal system
Determines the charging
- current of triangular wave-
6 | Holding Smoothed voltage form. ) i
(3to 11V) Dynamically variable with
Dynamically variable fu.
VCC
200Q
7 E;;eszgeel;?as DC Reference bias for horizon-
output (2V) (2.0v) tal system (2V)
3*Q
i Triangular waveform gen-
Triangular —6v eration capacitor
8 | waveform generation The discharging current of
acitor _trlangular waveform sinks
cap into the 2V-reference-volt-
2v

age source (Pin7).
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AN9BAOTK ICs for TV

m Pin Descriptions (cont.)
PinNo. Pin name Waveform Equivalent circuit Function

Oscillation prevention ca
pacitor

o OSC'”att."’” If the parabola output oscil-
preva;e:ﬂécr)n lates, a capacitor of severa
cap 10pF must be connected

between this pin and Pin10.
Oscillation prevention ca-
i pacitor

" ;ggnafi'g: If the parabola output oscil-

capacitor lates, cgpacitor of severd 10

pF must be connected
between this pin and Pin9.

Vee Control pin of the ampli-
tude of horizontal parabola
1.4kQ tout
Hor. parabola ?fUtF;] ' tis i
11 | output amplitude DC (11.2V) by ?ng‘ejrr{i?]”g 'Z'”fég.asedstor
adjustment 2000 between this pin and GND,
| 0.08mA the amplitude decrease.

12 | Feedback input V‘M\/ 2000 gdej%ds?r?]c;tmput for gain
N 0.05mA

VCC
Feedback output-pin for
gain adjustment
13 | Feedback output < 45V 2000 The gain is set by aresistor
V—/ﬁ\/ which is connected bet-
| 0.7mA ween Pins12 and 28.

0.1mA

—
1v
14 Hor. parabola Output of horizontal parab-
output olawaveform
Y
15 | GND ov GND for vertical system
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ICs for TV AN9BAO7K

m Pin Descriptions (cont.)

PinNo. Pin name Waveform Equivalent circuit Function
fy
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
& Vee
[] 2000
Ver. system . .
18 | reference bias DC (2.0V) ;izrrﬁn(cze\/;)las of vertica
output @
[] 3ka
Triangular waveform-gen-
: eration capacitor
19 ;;2%?; The discharging current of
capecitor triangular waveform sinks
P into the 2V reference volt-
age source (Pinl8).
Oscillation-prevention
i capacitor
20 gﬁgffi'g: If the parabola output oscil-
; lates, a capacitor of severa
capacitor 10pF must be connected
between thispin and Pin21.
Oscillation-prevention
A capacitor
5y | Siliation I the parabola output ostil-
E citor lates, a capacitor of severa
P 10pF must be connected
between this pin and Pin20.
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ICs for TV

m Pin Descriptions (cont.)

PinNo. Pin name Waveform Equivalent circuit Function
Vee Control pin of the ampli-
tude of vertical parabola
14kQ output
Ver. parabola When the current is
22 | output amplitude DC (11.2V) increased by inserting a
ad. resistor between this pin
| 0.03mA and GND, the amplitude
decrease.
. — 45V 2000 Feedback input for gain
23 | Feedback input V‘% adjustment
| 0.05mA

24 | Feedback output

4N —

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
fv
e
Ver. phase shift o7y B 10k v Pulse (200 to 700us) input
26 | pulseinput o Co—== for discharging triangular
more 5kQ waveform
‘ ‘ Input of sampling pulse
57 | Ver. Sampling 2w @)—c= V (50 to 80p1s) which detects
pulse input more 5o /?7 l the znplitude of triangular
waveform
ZVCC
28 Reference bias DC (4.0V) Output for reference bias

output (4V)

&= vy
6k9797

(4v)
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AN96AO07K

m Application Circuit

V sampling
pulse

Q

Q

V phase shift

pulse

DC
V amplitude
adjustment

rr 33uF 25V

0.39 222 1kQ
HF

H amplitude
100UE o O adjustment
e DC 10kQ
10uH noa
H sampling H phase shift
pulse pulse
Vee 13.7kQ
(12V)
1 fu 1
H sampling pulse —ﬂ ﬂ
H phase shift pulse H [_L
| fy |

H sampling pulse —ﬂ

H phase shift pulse H
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