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TDA1170 ¢« TDA1270 ooo

TV VERTICAL DEFLECTION SYSTEMS
FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The TDA1170 and TDA1270 are monolithic integrated CONN

circuits designed for use in TV vertical deflection systems. They are manufactured using ECTION DIAGRAM
. X 12-PIN POWER PACKAGE

the Fairchild Planar* process. (TOP VIEW)

Both devices are supplied in the 12-pin plastic power package with the heat sink fins bent

for insertion into the printed circuit board. PACKAGE OUTLINE 9w

5 . . . . PACKA
The TDA1170 is designed primarily for large and small screen black and white TV CKAGE CODE P3
receivers and industrial TV monitors. The TDA1270 is designed primarily for driving
complementary vertical deflection output stages in color TV receivers and industrial
monitors.

RAMP OUTPUT [ 1 2] gém:RMDR
® VERTICAL OSCILLATOR rvenck 2 113 compensation
® VOLTAGE RAMP GENERATOR (NOTE 1) Os 0[] AMP.INPUT
e HIGH GAIN POWER AMPLIFIER
¢ FLYBACK GENERATOR (TDA1170) GND GND

amp.outPut [ 4 9} osciiator

pwRaMP v [s 8 [1  sync InPUT

REGULATED 6 7 HEIGHT ADJUST
ABSOLUTE MAXIMUM RATINGS VOLTAGE H

TDA1170 TDA1270 UNITS
Supply Voltage (Pin 2) 27 40 Y
Supply Voltage (Pin 5) - 40 \'
Flyback Volage (Pin 4 — Pin 5) 58 - Vv
Voltage at Pin 4 - 41 v ORDER INFORMATION
Sync input Voltage (Pin 8) +12 +12 Y TYPE PART NO.
Power Amplifier Input Voltage -0510 +10 -05to +10 \ 1170 (P3) TDA1170 -
Qutput Peak Current (Non-Repetitive t = 2 ms) 2.0 2.0 A 1270 (P3) TDA1270 ~
f=50Hzt= 10 us 25 2.5 A
Output Peak Current {r = 50 Hz t > 10 us 1.5 15 A NOTE
L ) Ttab = 90°C 50 50 w Pin 3 is not u§eq for the
Power Dissipation {TA ~ 80°C (free air) 1.0 1.0 w IfrﬁmLizgdb::mésr:\T;rE”Ln open
Storage Temperature Range -40to +150 —40to +150 °C
Pin Temperature (Soldering 10 s} 260 260 °C

*Planar is a patented Fairchild process.

T =S o7C v

j,,
THERMAL DATA -

K/
Bl Jhermal Resistance Junction to Tab (max) 12°C/w
/6!/ ‘l%\érmal Resistance Junction to Ambient (max) 70°C/W+
\*bea«l)@fwu 1505 soldered, to printed circuit with minimized area.

Z
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FAIRCHILD e TDA1170 ¢ TDA1270

BLOCK DIAGRAMS

FREQ ‘?I

TDA1170

A [
Ny

{
71

FREQ

9

VOLTAGE FLYBACK POWER 4 R
OSCILLATOR REGULATOR GENERATOR AMPLIFIER
| s
l l i
SYNC RAMP BUFFER "
CIRCUIT | GENERATOR STAGE PREAMPLIFIER
— N J— fv—fgﬁfg——~4~4!y~f————J T <
TABS 7 1 10 1 ES
AAA
ps = VWA AAA
HEIGHT LINEARITY
4 L
= T
TDA1270
oV
2 3 5
r—-——————J}-—-‘—— - ——|
VOLTAGE POWER 4 N
OSCILLATOR REGULATOR AMPLIFIER ’+
_I [ l | ES
SYNC RAMP BUFFER [ 11
CIRCUIT GENERATOR STAGE PREAMPLIFIER
I 4
_ _ N S _ B
TABS 7 12 1 10 T L
= — A
S [ —e VWA VWA
HEIGHT 3 LINEARITY

Y|
7

YOKE
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FAIRCHILD ¢ TDA1170 » TDA1270

ELECTRICAL CHARACTERISTICS: (Refer totest circuitsi TA=25°C; V+ =25V /TDA1170:: V+ =32V tTDA12701 unless otherwise noted.

DC CHARACTERISTICS (Test Circuits — Figures 1a, 1b).

TDA117
CHARACTERISTICS CONDITIONS AT170 TOA1270 UNITS
MIN TYP MAX MIN TYP MAX
Oscillator Bias Current Vg=1V 0.2 1.0 0.2 1.0 uA
Amplifier input Bias Current Vip=1V 0.15 1.0 0.15 1.0 nA
~ Ramp Generator Bias Current 0.05 0.5 0.05 0.5 uA
Supply Voltage 10 10 \
R2 = 10 kQ
Quiescent Output Voltage V+ =25V, R1 = 30 kQ2 8.0 8.8 9.6 v
V+ = 10V, R1 = 10 kQ} 4.0 4.4 4.8 v
R2 = 10 kQ
Quiescent Output Voltage V+ =32V, R1 =30k 8.0 88 9.6 v
V+ =10V, R1 = 10k} 4.0 44 4.8 A
Regulated Voltage Vg, V; 6.0 6.5 7.0 6.0 6.5 7.0
Ve V7 lati V+ =10t027 V 15 viv
Av+ avs Line regulation = (o] . m
AVg AV !
— —— Line regulation V+ =10to 40V 1.5 mv/vV
AV+ AV+
AC CHARACTERISTICS (Test Circuits — Figures 2a, 2b)
ly =05A 70 mA
Supply Current
PRy Iy = 1A 140 mA
Peak to Peak Yoke Current
(Pin 4) 1.6 1.0 A
Flyback Voltage Iy=1A 51 v
Peak Sync. Input Voltage
(Positive or Negative) 1.0 1.0 Vpk
Peak to Peak Oscillator
—-pk
Sawtooth Voltage 24 24 Vpk-p
Sync. Input Resistance Vg=1V 3.5 3.5 kQ
y=1A 0.6 0.8
Flyback Time Y
ly =05A 07 ms
Pull-in Range (Below 50 Hz) 7.0 7.0 Hz
Oscillator Frequency Drift with V+ =10t0 40V 0.01 Hz
Supply Voltage V+ =10t027V 0.01 v
Oscillator Frequency Drift with - a E
Tab Temperature Tiab = 40 to 120°C 0.015 0.015 <
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TYPICAL PERFORMANCE CURVES — TDA1170
RELATIVE CHANGE IN RELATIVE CHANGE IN QUIESCENT

QUIESCENT VOLTAGE AS A

VOLTAGE AS AFUNCTION OF

FUNCTION OF SUPPLY VOLTAGE TABTEMPERATURE
TT T 1T T 117
Ta-25C v+ = 25 v
& . z
8 3«
@ w
w =
£ o2 S ! 1
o~ oS3 =
z> 01 z2
=3 W o>
§ ?" o 1 g S ° F3 -
< - ;:‘ <
TC
o 01 —_ og
wh £3
=29 02 g -1
£> <>
3
E 03 o
-2
I
10 15 20 25 20 40 60 80 100
SUPPLY VOLTAGE — V TAB TEMPERATURE - °C
REGULATED VOLTAGE (Vg, V7) REGULATED VOLTAGE (Vg, V7)
AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE TAB TEMPERATURE
T[] T
Ta = 25°C V+ = 256 V]
> >
L | 6.56
5 I
2 £
6.52 6.52
'6,' 6.50 . ——— g =]
> 6.48 = - > 6.8 =
a =}
2 645 =
3 3
> =
[} o 644
] &
« 4
6.40
10 15 20 25 20 40 60 80 100
SUPPLY VOLTAGE ~ V TAB TEMPERATURE —°C
FREQUENCY VARIATION OF FREQUENCY VARIATION OF
UNSYNCHRONIZED OSCILLATOR UNSYNCHRONIZED OSCILLATOR
AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE TAB TEMPERATURE
11T 0
Tt +————
Ta = 25°C 1 V+ = 25 V]
N
i i e
2 02 2z 04
]
;<_: [ 8] E o
: = = - =
——
% -0.1 ——— %
§ 0.2 § -0.4 -
[ g A
-0.8
10 15 20 25 20 40 60 80 100

SUPPLY VOLTAGE - V

TAB TEMPERATURE —°C
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RELATIVE CHANGE IN QUIESCENT

REGULATED VOLTAGE (Vg, V7) — V

VOLTAGE (AV,4/V,) — o

FREQUENCY VARIATION — Hz

TYPICAL PERFORMANCE CURVES — TDA1270

RELATIVE CHANGE IN RELATIVE CHANGE IN
QUIESCENT VOLTAGE AS QUIESCENT VOLTAGE
A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE TAB TEMPERATURE
T mEw
Ta = 25¢ | 5 v+ = 32 V1
! w
©
0.2 e
=l 1
o3
z3
1 o ~
g4
0 Zaw ° L
o
2
vg
E>
-0.2 T 3
o
-2
-0.4 [
10 20 E 20 40 60 80 100
SUPPLY VOLTAGE — V TAB TEMPERATURE — °C
REGULATED VOLTAGE (Vg, V7) REGULATED VOLTAGE (Vg, V;)
AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE TAB TEMPERATURE
- * T
Ta = 25°C 4 > V- - 32V
6.54 2 656
>
=3
w 6.52
LT Q
6.50 = § .
1 > —
= a 6.08
= 5
6.46 -
=2
T 6.44
; 2
|
6.42 ' 6.40
10 20 30 20 40 60 80 100
SUPPLY VOLTAGE — V TAB TEMPERATURE — °C
FREQUENCY VARIATION OF FREQUENCY VARIATION OF
UNSYNCHRONIZED OSCILLATOR UNSYNCHRONIZED OSCILLATOR
AS A FUNCTION OF AS A FUNCTION OF
SUPPLY VOLTAGE TAB TEMPERATURE
I
FH ARATE
Ta = 26°C ]
0.2 # —
z 04
<]
5
0 g R
1 a P
// E
02 §’°'4 P
I
| -0.8
“0a l
10 20 30 20 a0 50 [ 100
SUPPLY VOLTAGE — v TAB TEMPERATURE — °C
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APPLICATION INFORMATION (TDA1170)

The vertical oscillator is directly synchronized by the sync pulses (positive or negative); therefore its free
running frequency must be lower than the sync frequency. The use of current feedback causes the yoke
current to be independent of yoke resistance variations due to thermal effects. Therefore no thermistor is
required in series with the yoke. The flyback generator applies a voltage, about twice the supply voltage, to
the yoke. This produces a short flyback time together with a high useful power to dissipated power
ratio.

2 Lol where: Ly = Yoke inductance (mH)
tay = —— V+ = Supply Voltage (V)
3V+ ly = Peak to peak yoke current (A)

The supply current is : 1+ = I—; + 0.02

As can be seen, the supply current is independent of V+ and depends only on the yoke characteristics.
The minimum value of V+ necessary for the required output current results in the maximum efficiency.
The quiescent output voltage (pin 4) is fixed by the voltage feedback net network R7, R8, and R9 (Fig. 2a)
according to:

R7 + R8 + R9

V4 = Vyo A7

The voltage on the inverting input of the amplifier (V40) is V1o =2 V. Typical application circuits are shown
in Figures 3 and 4. A printed circuit board tayout is shown in Figure 5.

TEST CIRCUITS

STATIC TEST CIRCUIT FOR MEASUREMENT OF STATIC TEST CIRCUIT FOR MEASUREMENT OF
—lg, —ly2, AND V, —ligs Vg V7, AV/AV+ AND AV7/AV+
T v+ I Ve
2 5 2 5
9 TDA1170/TDA1270 4 9 TDA1170/TDA1270 10
12 10 6 7

m
l | | _TL:S v @

il

—

z
o
o/
w
e
o/
£g
?)
2/
L

Fig. 1a Fig. 1b
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FAIRCHILD ¢ TDA1170 « TDA1270

DYNAMIC TEST CIRCUIT FOR TDA1170

—0O v+
30V L
1A €9 =< 500 uF
=BV c1o
c1 R o
0.1uF 25V 330 1 u
TABS 4
5 2 -
3 4
L R4 L cs <SR9
= 220 ki T 12pF S 27k
1
[1 svnc weur L
s RE - C7 =< 1000 uF/16 V
1r TDA1170 2000
10 VAA—4
cs _L
25 uF T
(1%
[
! P3 =
P1 s z 12 47 k) YOKE
100 ko2 LINEARITY aa
HOLD 20 mH
e P2 .ca -Rs R7+
220k HEIGHT A 10KE[ o4 [p o a7kt 5.6 k1
R3+
‘A2 270
L cz2+ 82 k(2 P 5«
T 01sF 0.1.F
R10
Av"v"v
*TOLERANCE 2% 1o
Fig. 2a
DYNAMIC TEST CIRCUIT FOR TDA1270.
—0O V+
1 e
T~ 100 uF/S0 V I
c?
c1 R4 < 0.1 uF
0.1 uF 330 S
TABS £
5 2 -
4
L A3 1 Cca RB*
= 220 k0 T 33pF 22 kQ
1
_rL SYNC. INPUT L co
TDA1270 » R7 500 uF/35 V
r 27 kQ
10 AAA-
< R5+ ca l
S 27k 5 uF/20 V
FREQUENCY
\ ' T Y—
1 5 7 12 N
100 ki o2 > 6~ | 20 mH l
- Rt s 390 k() $ no- l |
Q2 1 cs S sekn $ R10
220k  MEIGHT = 0.4 uF I > 30 0 l
EQUIVALENT
*R2 | LOAD l
== C2- 120 k(1 ce- < R11-
0.1 uF T 0auF $ 330 J
*TOLERANCE 2%
=
Fig. 2b
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TYPICAL APPLICATION CIRCUIT FOR B & W 24" 110° TV SETS

O V+ =22V
D1 30Vl A

cs
- = 500 wF
b 25V
c3 R11 c1o
100 uF [ 330 I 0.1 uF
TABS

Y

c1

i———

0.1 uF %Y
5 2
3 4
R4 R9 +
220 ki) 15 K02
"
SYNC INPUT 1
d hd 8 TDA1170 C7 ~1~ 1000 «F/16 V
10
c6
25 uF
v
9
1
6 7 12 P3 YOKE
Pl 47 k&) 10 0
100 kit LINEARITY 20 mH
R1~
HoLo ~R6 S R7+
150 k@2 P2 Z1ooka 10 = a7ka S 56k
HEIGHT 0.1 uF
L R3.
1 D'HZ 2 330
L c2+ 50 kQ2 S 1 cs-
0.15 uF 03 uF
R10
- AN
*TOLERANCE 5% 14
Fig. 3

Typical performance of circuit in Fig. 3 (V+ =22 V; Iy = 1 A; Ry = 10 Q; Ly = 20 mH)

1+ Supply current 140 mA
tey Flyback time 0.75 ms
ly Maximum scanning current (peak to peak) 1.2 A
V+ Operating supply voltage 20to 24 \
Pp TDA1170 power dissipation 22 w

For safe working up to Tp = 50°C a heatsink of 8 = 40°C/W is required and each tab of the TDA1170
must be soldered to 1 cm? copper area of the printed circuit board.
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TYPICAL APPLICATION CIRCUIT FOR B & W SMALL SCREEN TV SETS.

——OV: - 108V
D1 30V
X-1a Co == 100 uF
7 16V c1o
c3

(3]

| |

A1l
T
0.1 uF 100 uF 16V TABS _J 0.1 uF é A1
= 33
5 2
3 4
R4 | cs R9
220 ki [~ 33 pF 56 kit
"
SYNC INPUT TOA1170 €7 < 2000 xF/ 10 V
R8 -
10
56 kil cs
AR 4.7 uF
10V
9
1 J_:
6 7 12 Pa =
P1 47 ki YOKE
100 k) LINEARITY
R1- P2 >
HOLD A6 > RY
100 kS «ca L S eakn
150 ko HEIGHT 0.1 4F T 39K ]
R3+
~R2 2 470
= C2- 220 k(2 ki) == C5*
0.15 uF 0.1 uF
R10
‘> AN
J *TOLERANCE 5% { YOKE Z'S g; T)H
1 Fig. 4 '
= R10 0.5 0.33 QO

Typical performance of circuit in Fig. 4 (V+ = 10.8 V;ly = 1 A; Ry = 4 O; Ly = 7.5 mH)

I+ Supply current 150 mA
tay Flyback time 0.7 ms
ly Maximum scanning current (peak to peak) 1.15 A
V+ Operating supply voltage 10.8 v
Pp TDA1170 power dissipation 1.3 w

For safe working up to T4 = 50°C a heatsink of 8 = 30°C/W is required and each tab of the TDA1170
must be soldered to 1 cm? copper area of the printed circuit board.

PC BOARD AND COMPONENT LAYOUT FOR THE CIRCUIT OF FIG. 3 AND FIG. 4 (1:1 SCALE)

|
SRS R

V+ GND YOKE YOKE SYNC. GND

C9 is not mounted on the PC board. Fig. §
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APPLICATIONS INFORMATION (TDA1270)

The high current capability of the TDA1270 allows low current gain transistors to be used in driving low
impedance yokes. The ascillator is directly synchronized by the sync pulses; therefore its free frequency
must be lower than the sync. frequency. The sync. input {pin 8) can be driven by positive or negative
pulses.

The quiescent output voltage (V,) is fixed by the voltage feedback network, R7, R8, and R9 (Fig. 6)
according to:
R7 + R8 + R9

R9

The voltage on the inverting input of the amplifier, V4 , is V1o = 2 V. Typical application circuits are shown
in Fig. 6, 8, 10. Printed circuit board layouts are shown in Fig. 7 and 9.

V4 = Vyo

TYPICAL APPLICATION CIRCUIT FOR LARGE SCREEN COLOR TV SETS

—Q V+
s
Cl== =<cC3 T o1uF rea
0.1 uF 100 uF 5 2 17
BV 4
TABS A3 L ca
_— 2,:"3 % “T 33pF RB - 3;
- 1 IL
cio'" To
SYNC INPUT 1.5nF . CORRECTION
TDA1270 o _ ‘3‘5\'—4- CIRCUIT
; 18 k!
R5* * R
47 k(2 5.6 kI <
FREQUENCY cs |
A e 5 uF 71~
16V
P1 7 = YOKE
1
00 k2 — co
Rt~
150k HEIGHT 4000 F/20 V
-t C2*
T o.i;s uF 3.5 mH 1 mH
* R2 YOKE 325 Q 1.6 0
V+ 32 25 A
« TOLERANCE 5% ) R8 18 22 | kQ
- R11 0.33 0.22 Q
R12 10 5.6 0
Fig. 6
YOKE
3.5 mH 1 mH
325 Q 1.6 Q
I+ Supply Current 05 A 08 A
ty Flyback Time 0.7 ms 0.6 ms
ly Maximum Scanning Current (Peak to Peak) 4 A 75 A
V+ Operating Supply Voltage 28 to 36 V 23to 27 V
Pt TDA1270 Power Dissipation 1.5 W 20W
Pt Output Transistors Power Dissipation 1Mw 13 W
Otab-amb Heatsink 8 Required for TDA1270 35°C/W 30°C/W
Ocase-amb ¢ of Output Transistors Heatsink (Total) 6°C/W 5°C/wW

Stable continous operation is ensured up to an ambient temperature of 55°C
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PC BOARD AND COMPONENT LAYOUT FOR THE CIRCUIT OF FIG. 6 (1:1 SCALE)

Q2 YOKE V+ GND Q1 YOKE SYNC.
Qz BASE g Q1 Q2 BASE INPUT
EMITTER EMITTER COLLECTOR
Fig. 7

TYPICAL APPLICATION CIRCUIT FOR 12" TO 17" (110°, 20 mm NECK) B & W TV SET.

O +Vg =25V
c3 cr
01 bR 100.F = ”"(‘lg 0.1 uF
S 30V TABS L
5 2 - -
4
—_ R3 1 ca R8 -
= 220 ki) “T~ 33 pF 8.2 k2
1
SYNC INPUT _L1000 uFN16 ¥
o———38 TDA1270 Cs ==
R7
10 A
8.2 k(2
cs
FREQUENCY 10 uFAO V
\ ' % =
P = a7ka % Yoxe
100 k(2 LINEARITY 17.5 mH
R1- P2 > .
. «R85 < As
150k HEIGHTA 100KET o/ i: T 4Tk 3 86k
R10 "
«R2
AL co- 220 k0 S am0 L cs-
0.15 uF K 0.1 uF
R11
AAA
* TOLERANCE 5% 1.0
= Fig. 8
Typical Performance of Circuit in Fig. 8
I+ Supply Current 110 mA
oy Flyback Time 0.8 ms
ly Maximum Scanning Current (Peak to Peak) 0.9 A
V+ Operating Supply Voltage 23 to 27 \'
Py TDA1270 Power Dissipation 2.4 w

For safe working up to T4 = 50°C a heatsink of 8 = 30°C/W is required and each tab of the TDA1270 must
be soldered to 1 cm? copper area of the printed circuit board.
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PC BOARD AND COMPONENT LAYOUT FOR THE CIRCUT OF FIG. 8 (1:1 SCALE)

V+ GND YOKE YOKE SYNC. GND

Fig. 9

Fig. 10 shows an output stage employing two NPN power transistors and a service switch that stops the
vertical deflection during covergence adjustment.

VERTICAL DEFLECTION CIRCUIT EMPLOYING TWO NPN POWER OUTPUT TRANSISTORS.

V+ =32V
O
c3 Lo Y Ra
c1_L _L 100 uF 0.1 uF bg
0.1uF T Tasv 5 1: S$330 a3
a 2N6122
s —'\ﬁ
TABS a0 o €4 . VB < Y
L w | 3P 18k > S R13
- il S100
1 c1o TO
SYNC INPUT T 1.5nF CORRECTION
] TDA1270 = R7 - L CIRCUIT
10 = A/ S R14
18 k2 at > 1.0
RS- 2NB121
47 k() cs ©
FREQUENCY 5 uF 7=
!
9 1 16V
12 P3
Q2
) YOKE
a4 < e 33955
NEARY 3.5 mH
.cs *R6 S co
01 pF T 7K T 4000 uF/20 V
RO *
| AAA
< m 5.6k}
s Glt‘ljl.(ﬂ L. C6+ A
T o1 uF 0.33 0
L i SERVICE
12y SWITCH
« TOLERANCE 5%
Fig. 10
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MOUNTING INSTRUCTIONS

The junction to ambient thermal resistance of the TDA1170 and TDA1270 can be reduced by soldering the
tabs to a suitable copper area of the printed circuit board (Fig. 12) or to an external heatsink (Fig. 13).

The diagram of Fig. 14 shows the maximum dissipable power Pp and the 6 ;_, as a function of the
side “L” to two equal square copper areas having a thickness of 35 u (1.4 mil). During soldering, the
tab temperature must not exceed 250°C and the soldering time must not be longer than 10 seconds.

The external heatsink or printed circuit copper area must be connected to electrical ground.

EXAMPLE OF P.C. BOARD COPPER AREA EXAMPLE OF CIRCUIT WITH
USED AS HEATSINK ETERNAL HEATSINK
COPPER AREA 35: THICKNESS HEATSINK

#

Ry = 30°CW

=

PC BOARD

Fig. 12 Flg. 13

MAXIMUM POWER DISSIPATION

AND THERMAL RESISTANCE MAXIMUM POWER DISSIPATION
AS A FUNCTION OF AS A FUNCTION OF
COPPER LENGTH (L) AMBIENT TEMPERATURE
10 100 6.0
L[]
WITH INFINITE
5 80 0 g . 5.0 HEAT SINK
! £ 1 \ \/ -
z - 2 40|, WITH
s o - z HEAT SINK \ \
£ 80N = = | HAVING A
g ¢ H a0 ocﬁwa\\A \
L @ .
2., ~% w Z g
g I R g ] «
z 1 —— | Y 291y FRee AR AVA
2 PRI S s s s e 3
20— 0 e —1 2 g & ~ X\
— ~70°C) 10 A
T pp ("a \\ \
~
oLl [ | | o o
] 10 20 30 40 50 -50 [] 50 100 150 200
COPPER DIMENSION (L) — mm AMBIENT TEMPERATURE — °C
Fig. 14 Fig. 15
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