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Philips Semiconductors

Preliminary specification

Full bridge current driven vertical
deflection booster

TDA4866

FEATURES

Fully integrated, few external components

No additional components in combination with the
deflection controller TDA4850/51/55

Pre-amplifier with differential high CMRR current mode
inputs

Low offsets

High linear sawtooth signal amplification

High efficient DC-coupled vertical output bridge circuit

Powerless vertical shift

High deflection frequency up to 140 Hz

QUICK REFERENCE DATA

« Power supply and flyback supply voltage independent
adjustable to optimize power consumption and flyback
time

» Excellent transition behaviour during flyback

» Guard circuit for screen protection.

GENERAL DESCRIPTION

The TDA4866 is a power amplifier for use in 90 degree
colour vertical deflection systems for frame frequencies of
50 to 140 Hz. The circuit provides a high CMRR current
driven differential input. Due to the bridge configuration of
the two output stages DC-coupling of the deflection coil is
achieved. In conjunction with TDA4850/51/55 the ICs offer
an extremely advanced system solution.

SYMBOL PARAMETER CONDITIONS | MIN. TYP. MAX. UNIT

DC supply; note 1

Vp supply voltage (pin 3) 8.2 - 25 Vv

VEg flyback supply voltage (pin 7) note 2 - - 60 V

Iq quiescent current (pin 7) - 7 10 mA

Vertical circuit

lgefi deflection current (peak-to-peak value; 0.6 - 2 A
pins 4 and 6)

lig differential input current (peak-to-peak value) note 3 - +500 +600 HA

Flyback generator

Irs maximum current during flyback - - 2 A
(peak-to-peak value; pin 7)

Guard circuit; note 1

Vg guard voltage guard on 7.5 8.5 10 \Y,

Ig guard current guard on 5 - - mA

Notes

1. Voltages refer to pin 5 (GND).

2. Upto 60V =Veg =40V adecoupling capacitor Ceg = 22 pF (between pin 7 and pin 5) and a resistor Rgg = 100 Q

(between pin 7 and Vgg) are required (see Fig.4).

w

Differential input current lig = 13 — Io.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA4866 SIL9P plastic single in-line power package; 9 leads SOT131-2
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BLOCK DIAGRAM
GUARD  Vp GND Vg
output 274
-~ -_+||_
8 3 5 7
TDAA4866 —
R GUARD . FLYBACK
> CIRCUIT « GENERATOR
A A\ 4
> 6 | oUTA lert [~
AMPLIFIER A D > > b
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b 9 | FEEDB coil !
o INPUT STAGE PROTECTION « o
‘I/L INB | 2 i |
" N AMPLIFIER B D S| OUTB .
from e.g. > " —Lr
TDA4850/51/55
) MED750
Fig.1 Block diagram.
PINNING
SYMBOL PIN DESCRIPTION
INA 1 input A
INB 2 |inputB INA [1 ]
Vp 3 supply voltage INB [ 2]
ouTB 4 output B Vp [3]
GND 5 ground; note 1 OUTB E
TA A
ou 6 output GND [5 | TDA4866
VEg 7 flyback supply voltage
OUTA [ 6|
GUARD 8 guard output
- Y
FEEDB 9 feedback input Fe [7]
GUARD [ 8
Note 5]
FEEDB [ 9 |

1. The mounting base is connected to pin 5 (GND).
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Fig.2 Pin configuration.
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FUNCTIONAL DESCRIPTION

The TDA4866 consists of a differential input stage, two
output stages, a flyback generator, a protection circuit for
the output stages and a guard circuit.

Differential input stage

The differential input stage has a high CMRR differential
current mode input (pins 1 and 2) that results in a high
electro-magnetic immunity and is especially suitable for
driver units with differential (e.g. TDA4850/51/55) and
single ended current signals. Driver units with voltage
outputs are simply applicable as well (e.g. two additional
resistors are required).

The differential input stage delivers the driver signals for
the output stages.

Output stages

The two output stages are current driven in opposite phase
and operate in combination with the deflection coil in a full
bridge configuration. Therefore the TDA4866 requires no
external coupling capacitor (e.g. 2200 yF) and operates
with one supply voltage Vp and a separate adjustable
flyback supply voltage Vg only. The deflection current
through the coil (Igeq) is measured with the resistor Ry,
which produces a voltage drop (Uyy) of: Urm = Ry X lgefi-
At the feedback input (pin 9) a part of l4ef is fed back to the
input stage. The feedback input has a current input
characteristic which holds the differential voltage between
pin 9 and the output pin 4 on zero. Therefore the feedback
current (lg) through Ryet is:

lg= ““Rm X ge
Rref

The input stage directly compares the driver currents into
pins 1 and 2 with the feedback current lg. Any difference of
this comparison leads to a more or less driver current for
the output stages. The relation between the deflection
current and the differential input current (lig) is:

Due to the feedback loop gain (Vy 00p) and internal
bondwire resistance (Ryo) correction factors are required
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to determine the accurate value of lgef:

R
|idx;e'fx El_ 1 %
Rm+Rbo VU loop

defl =

with Ry, = 70 mQ and

01 DO-o008
O VU IoopE|
for lges = 0.7 A.

The deflection current can be adjusted up to £1 A by
varying Rref when Ry, is fixed to 1 Q.

High bandwidth and excellent transition behaviour is
achieved due to the transimpedance principle this circuit
works with.

Flyback generator

During flyback the flyback generator supplies the output
stage A with the flyback voltage. This makes it possible to
optimize power consumption (supply voltage Vp) and
flyback time (flyback voltage Vgg). Due to the absence of a
decoupling capacitor the flyback voltage is fully available.

Protection

The output stages are protected against:
« thermal overshoot
« short-circuit of the coil (pins 4 and 6).

Guard circuit

The internal guard circuit provides a blanking signal for the
CRT. The guard signal is active HIGH:

« at thermal overshoot

« when feedback loop is out of range

* during flyback.

The internal guard circuit will not be activated, if the input

signals on pins 1 and 2 delivered from the driver circuit are
out of range or at short-circuit of the coil (pins 4 and 6).

For this reason an external guard circuit can be applied to
detect failures of the deflection (see Fig.6). This circuit will
be activated when flyback pulses are missing, which is the
indication of any abnormal operation.
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Full bridge current driven vertical

deflection booster TDA4866

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134); voltages referenced to pin 5 (GND) unless
otherwise specified.

SYMBOL PARAMETER MIN. MAX. UNIT
Vp supply voltage (pin 3) 0 30 Vv
VEg flyback supply voltage (pin 7) 0 60 Vv
Irs flyback supply current 0 1.8 A
Vi, Vo input voltage 0 Vp \
Iy, I» input current 0 5 mA
Vg4, Vg output voltage 0 Vp \%
la, lg output current (note 1) 0 +1.8 A
Vg feedback voltage 0 Vp \%
lg feedback current 0 5 mA
Vg guard voltage (note 2) 0 Vp+0.4 Y
Is guard current 0 5 mA
Tstg storage temperature -20 +150 °C
Tamb operating ambient temperature -20 +75 °C
T junction temperature (note 3) -20 +150 °C
Ves electrostatic handling for all pins (note 4) -500 +500 \Y,

Notes

Maximum output currents I4 and lg are limited by current protection.
For Vp > 13 V the guard voltage Vg is limited to 13 V.
Internally limited by thermal protection; switching point = 150 °C.

P wnD

Equivalent to discharging a 200 pF capacitor through a 0 Q series resistor.

THERMAL CHARACTERISTICS

SYMBOL PARAMETER VALUE UNIT
Rth j-mb thermal resistance from junction to mounting base 4 KIW
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Full bridge current driven vertical

deflection booster TDA4866

CHARACTERISTICS

Vp =15V, Tamp = 25 °C; Vg = 40 V; voltages referenced to pin 5 (GND); parameters are measured in test circuit
(see Fig.3) unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vp supply voltage (pin 3) 8.2 - 25 Y
VEg flyback supply voltage (pin 7) note 1 Vp+6 |- 60 \%
J= quiescent feedback current (pin 7) no load; no signal - 7 10 mA
Input stage
lid(p-p) differential input current (lig = 11 — 12) - 500 600 HA
(peak-to-peak value)
I1, 20-p) single ended input current note 2 0 +300 +600 HA
(peak-to-peak value)
CMRR common mode rejection ratio note 3 - -54 - dB
Vi input clamp voltage 1 =300 pA 2.7 3.0 3.3 Y
Vs, input clamp voltage I, =300 pA 2.7 3.0 3.3 \Y
TCi1 input clamp signal TC on pin 1 0 - +800 VK
TCi2 input clamp signal TC on pin 2 0 - +800 MV/K
Vi-V, differential input voltage lig=0 0 - +10 mV
lg feedback current - +500 +600 MA
Vg feedback voltage 1 - Vp-1 |V
lid(offset) differential input offset current lgefi = 0; Rref =1.5kQ; |0 - +30 MA
(lid(offsety = 11 = 12) Rm=10Q
TCoffset TC differential input offset shift 0 - +50 nA/K
Ciina input capacity pin 1 referenced to GND - - 5 pF
Cing input capacity pin 2 referenced to GND - - 5 pF
Output stages A and B
Ig output current - - +1 A
ls output current - - +1 A
Ve output A saturation voltage to GND lg=0.7A - 1.3 15 \%
le=1.0A - 1.6 1.8 Y
Ve 3 output A saturation voltage to Vp le=0.7 A - 2.3 29 \%
le=1.0A - 2.7 3.3 Y
Vg4 output B saturation voltage to GND I4=0.7A - 1.3 15 Y
I4=10A - 1.6 1.8 Y,
Va3 output B saturation voltage to Vp I,=0.7A - 1.0 1.6 \%
Iz3=10A - 1.3 1.9 Y,
LE linearity error lgefi = £0.7 A; note 4 - - 2 %
Vg4 DC output voltage lig =0 A; closed loop 6.6 7.2 7.8 \
Vg DC output voltage lig = 0 A; closed loop 6.6 7.2 7.8 Y
Goi open loop current gain (I4, 6/liq) l4,6 <100 MA; note 5 - 100 - dB
Gotp open loop current gain (la, 6/lg) la,6 <100 mA; note 5 - 100 - dB
Gitp current ratio (lig/lg) closed loop - -0.2 - dB
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Full bridge current driven vertical

deflection booster TDA4866
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ldefirippley | OUtput ripple current as a function of Vp(ripple) = 0.5 V; - +1 - mA
supply ripple lig = 0; closed loop
Flyback generator
V7 6 voltage drop during flyback
reverse lgeft = 0.7 A - -2.0 -3.0 \
lge = 1.0 A - -2.3 -3.5 Y
forward lgeft = 0.7 A - +5.6 +6.1 Vv

lge = 1.0 A - +5.9 +6.5 \

Vg switching on threshold voltage Vp-1 |- Vp+15|V

Vg switching off threshold voltage Vp-15 |- Vp+1l |V

l7 flyback current during flyback - - +1 A

Guard circuit

Vg output voltage guard on 7.5 8.5 10 Vv

Vg output voltage guardon; Vp=8.2V 6.9 - Vp—-04 |V

Ig output current guard on 5 - - mA

Vg output voltage guard off - - 0.4 \

Ig output current guard off; Vg =5V 0.5 1 15 mA

Vg(ext) allowable external voltage on pin 8 0 - 13 \Y,
Vp<13V 0 - Vp+03|V

Notes to the characteristics

1.

Up to 60 V = Vg = 40 V a decoupling capacitor Cgg = 22 uF (between pins 7 and 5) and a resistor Rgg = 100 Q
(between pin 7 and Vgg) are required (see Fig.4).

Saturation voltages of output stages A and B can be increased in the event of negative input currents I, » < =500 pA.

I
Di — <Ijeﬂc

I
X I'—d with lgefic = common mode deflection current and ligc = common mode input current.
defl

idc
Deviation of the output slope at a constant input slope.

Frequency behaviour of Gy and Ggy:

a) -3 dB open-loop bandwidth (-45°) at 15 kHz; second pole (-135°) at 1.3 MHz.

b) open-loop gain at second pole (-135°) 55 dB.

1995 Aug 31 7
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TEST AND APPLICATION INFORMATION

TDA4866
2 3 4 5 6 7 8 9
Rm GUARD
1Q output
from driver circuit
TDA4850/51/55
6Q
L —
Rref
A | S
t 2kQ
Vg +_L MED752
Fig.3 Test diagram.
TDA4866
1 2 3 4 5 6 7 8 9
NS Rm | | Leficoil = 52 mH GUARD
QL Ryeficoil =420 output
from driver circuit YA
TDA4850/51/55 CSP Rgp
I/L @ 2
Rp
| S
390 Q
Rret
| S
1.6 kQ
MED753
+
a al Ceg
; 100 uF (Vpg <40V)
(1) Upto 60V =Veg =40V Rgg =100 Q and Cgg = 22 YF are required.
(2) Csp (20 nF to 220 nF) and Rgp = 10 Q are strongly recommended. The value of Cgp depends on minimum tp/Veg.
Fig.4 Application diagram with driver circuit TDA4850/51/55.
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deflection booster
Example Calculation formula for supply voltage and power consumption
Vb1 = Vg, 3 + Rdeficoil X ldefimax = U'L + Rm X ldefimax) + Va
SYMBOL VALUE UNIT | bz = V6 + Rueticoil % ldefimax + UL+ Rm ldefi(max) + Va, 3
Values given from application for Vp1 > Vi 1 Vp = Vi
for Vo >Vp1 : Vp =V,
|def|(max) 0.71 A With.bZ bl P b2
Ldeficoil 5.2 mH '
Raeficoil 54[=42+ |Q UL = Laeficoil * 2ldefi(max) * fv
7% + AR(9)] fy = vertical deflection frequency.
Rm 1 (+1%) Q |
Rp 390 0 Pt = Vpx“Lﬂ(z”ﬁ"_)+VF,><0.03A+O.1W+VFB><I,:B
Rref 1.6 kQ 1 ,
Ves 35 V Paen = §(Rdeflcoi|+ Rin) % lgengma)
+ ° =
Tamb 50 c Pic = Piot=Pden
T i +75 °C
deflcol P\c = power dissipation of the IC
Rinj-mb : KW P dissipation of the deflection coil
= power dissipation of the deflection coi
Ren mb-amp™ | 8 KIW de = P barlon €
P:ot = total power dissipation.
Calculated values _ _
Vo 56 v Calculation formula for flyback time (tsp)
oo 270 us Bl N (Ryeficoil ¥ Rm) X Ideﬂ(max)g
L geficoil O Veg * Vo, -V g
P 3.65 W t = eflcoi % In FB r 6r +t
tot bR, +R O (R, - +R ) XI 0" Hiboff
Pdeﬂ 0.9 W deflcoil m Dl _ deflcoil m defl(max) ]
- | Ve — (V5. =V 0
P > 75 W _ re~ (V71— Ver)
Ro tor 12 kw | With: | | -
Tj(max)(z) +83 °C tanofry = flyback switch off time = 50 s for this application (tanofr depends on
VEg, ldefi(max), Ldeficoil @nd Csp).
Notes

1. Alayer of silicon grease between
the mounting base and the
heatsink optimizes thermal
resistance.

2. Tjmax = Pic %
(Rth j-mb * Rth mb-amb) + Tamb

1995 Aug 31 9
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deflection booster
driver current
I from TDA4850/51/55
onpinl
t
| driver current
2 from TDA4850/51/55
on pin 2
t
Ve output voltage
Veg — — on pin 6
Vp L
t
\Z output voltage
Vp on pin 4
t
| deflection current
defl through the coil
t
Vg GUARD output voltage
— on pin 8
during normal operation
| tﬂb |- t
flyback time tf|p MHA062

depends on VEB

Fig.5 Timing diagram.
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; i BAX13
TDA4866

GUARD output

2N5819 HIGH = error

3.3kQ

BC548

vertical
output
signal 4 MED754

Fig.6 Application circuit for external guard signal generation.
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INTERNAL PIN CONFIGURATION

—>—

Vp+—]4¢—

TDA4866 _ é‘

—»H—

Eare

bl
|4

=N

LAt
D—»T/
i

+

©
bl
|4

| s

Sl Sl P>
|
=D
|

LA

MED755

Fig.7 Internal circuits.
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PACKAGE OUTLINE
SIL9P: plastic single in-line power package; 9 leads SOT131-2

non-concave

D

) D . Y,
| !

| C |

LJLJLJLJLPLJLJLJLJ

view B: mounting base side

- d o +A2+
i |
| d
‘ v B, —f
g T E
= ‘ J— | —1—
o A
£
S
2 1 {
I A R AR boAa ]y
+‘ ‘tb +
|
| y
|
! —| |- C
1 \V J/ \ N \ \V 9 ! S R |
p
0 5 10 mm
I T N Y R |
scale
DIMENSIONS (mm are the original dimensions)
Aq b .
UNIT | | A2 | max. | Do c p® d Dp @ e En i L Q w X zW
4.6 0.75 0.48 24.0 20.0 12.2 3.4 17.2 2.1 2.00
mm |20 1 45 | 1 | g6 | 038 | 236 | 196 | 0 | 118 | 2% | © 31 | 165 | 18 | 925 | 003 ) 145

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEG EIAJ PROJECTION

SOT131-2 E} @ 95-03-11

ISSUE DATE
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SOLDERING
Plastic single in-line packages
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 s. The total contact time of successive
solder waves must not exceed 5 s.

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.

DEFINITIONS

REPAIRING SOLDERED JOINTS

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 s;

if between 300 and 400 °C, for not more than 5 s.

Data sheet status

Objective specification

This data sheet contains target or goal specifications for product development.

Preliminary specification

This data sheet contains preliminary data; supplementary data may be published later.

Product specification

This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such

improper use or sale.

1995 Aug 31
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NOTES
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