Philips Semiconductors Preliminary specification
L.

Full bridge current driven vertical TDA4866

deflection booster
L. __________________________________________________________

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

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

» Excellent transition behaviour during flyback
+ Guard circuit for screen protection.

inputs
o Low offsets GENERAL DESCRIPTION
« High linear sawtooth signal amplification The TDAA4866 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
High deflection frequency up to 140 Hz 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.

High efficient DC-coupled vertical output bridge circuit
Powerless vertical shift

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS | MIN. TYP. MAX. UNIT
DC supply; note 1
Vp supply voltage (pin 3) 8.2 - 25 A"
VEB flyback supply voltage (pin 7) note 2 - - 60 v
Iy quiescent current (pin 7) - 7 10 mA
Vertical circuit
lgen deflection current (peak-to-peak value; 0.6 - 2 A

pins 4 and 6)

lia differential input current (peak-to-peak value) |[note 3 - +500 +600 BA

Flyback generator

I 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 Vv
ls guard current guard on 5 - - mA
Notes

1. Voitages refer to pin 5 (GND).

2. Upto B0V 2 Veg 240V a decoupling capacitor Cgg = 22 pF (between pin 7 and pin 5) and a resistor Regg = 100 Q
(between pin 7 and Vgg) are required (see Fig.4).

3. Differential input current Iy = 13 — Io.

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA4866 SiLopP plastic single in-line power package; 9 leads SOT131-2
1995 Aug 31 2
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BLOCK DIAGRAM
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output 774
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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 Ve (3]
GND 5 ground; note 1 ouTs [7]
OUTA 6 output A
aND [5] TDA4866
Vg 7 flyback supply voltage
GUARD 8 guard output oura[e]
FEEDB 9 | feedback input ves [7]
Note GUARD [ 8|
1. The mounting base is connected to pin 5 (GND). FeeDs [0 |
MED751
Fig.2 Pin configuration.
1995 Aug 31 3
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Full bridge current driven vertical
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TDA4866

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 pF) and operates
with one supply voltage Vp and a separate adjustable
flyback supply voltage Vg only. The deflection current
through the coil (l4e11) is measured with the resistor Ry,
which produces a voltage drop (Umm) of: Um = Ry X lgen-
At the feedback input (pin 9) a part of lyey 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 Rt is:

Rm

ly = =— x|
9
Rrel

defl
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 (liy) is:

L= | = 5}
id 9 defl
Rref

Due to the feedback loop gain (Vy 00p) @nd internal
bondwire resistance (Ryo) correction factors are required

1995 Aug 31

to determine the accurate value of lyef:

l:‘ref

1
=}.,x x(1 - )
defl id Rm + Rbo VU loop
with Rye = 70 mQ and

(1 __1 )=0.98
VUloop

for lgen = 0.7 A.

The deflection current can be adjusted up to +1 A by
varying Ryef when R, 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 Veg). 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.

Bl 7110826 0093445 163 M
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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
Ve supply voltage (pin 3) 0 30 \
Ves flyback supply voltage (pin 7) 0 60 Vv
e flyback supply current 0 +1.8 A
Vi, Vo input voltage 0 Vp Vv
Iy, l2 input current 0 5 mA
Va, Vg output voltage 0 Vp \'
la, lg output current (note 1) 0 +1.8 A
Vg feedback voltage 0 Vp \Y
lg feedback current 0 15 mA
Vg guard voltage (note 2) 0 Vp+04 \'
lg guard current 0 +5 mA
Tatg 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 \'

Notes

1. Maximum output currents I4 and lg are limited by current protection.

2. For Vp> 13V the guard voltage Vg is limited to 13 V.

3. Internally limited by thermal protection; switching point > 150 °C.

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

THERMAL CHARACTERISTICS

SYMBOL PARAMETER VALUE UNIT
Rih j-mb thermal resistance from junction to mounting base 4 KW
1995 Aug 31 5
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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) 82 - 25 \
Ves flyback supply voltage (pin 7) note 1 Vp+6 |- 60 \'4
I quiescent feedback current (pin 7) no load; no signal - 7 10 mA
Input stage
lidtp-p) differential input current (lig = 1y — I) - +500 +600 pA
(peak-to-peak value)
I, 2(p-p) single ended input current note 2 0 300 1600 MA
(peak-to-peak value)
CMRR common mode rejection ratio note 3 - —54 - dB
V4 input clamp voltage l{ = 300 pA 27 3.0 33 \
Va input clamp voltage > = 300 pA 27 3.0 3.3 \Y
TCy 4 input clamp signal TC on pin 1 0 - +800 pVv/K
TGz input clamp signal TC on pin 2 0 - +800 uv/K
Vi-V;p differential input voltage lig=0 0 - +10 mV
lg feedback current - +500 1600 HA
Vg feedback voltage 1 - Vp-1 \'}
lig(oftset) differential input offset current laei = 0; Ref=1.5kQ; (O - +30 pA
(|id(offset) =h-1p) Rn=1Q
TCofiset TC differential input offset shift 0 - +50 nA/K
Cimna input capacity pin 1 referenced to GND - - 5 pF
Ciine input capacity pin 2 referenced to GND - - 5 pF
Output stages A and B
lg output current - - +1 A
ls output current - - +1 A
Ve output A saturation voltage to GND lg=07A - 1.3 1.5 \Y
le=1.0A - 1.6 1.8 \"
Vg3 output A saturation voltage to Vp lg=07A - 2.3 29 \
ls=1.0A - 27 3.3 \
V4 output B saturation voltage to GND I43=07A - 1.3 15 Vv
I4=10A - 1.6 1.8 \
Va3 output B saturation voltage to Vp I4=07A - 1.0 1.6 \
I4y3=10A - 1.3 1.9 \Y
LE linearity error lgest = £0.7 A; note 4 - - 2 %
V4 DC output voltage lig = 0 A, closed loop 6.6 7.2 7.8 \'
Vg DC output voltage lig = 0 A; closed loop 66 7.2 7.8 \
G open loop current gain (l4, ¢/lia) l4,6 < 100 mA; note 5 - 100 - dB
Gofb open loop current gain (14, ¢/lg) l4, 6 < 100 mA; note 5 - 100 - dB
Gitp current ratio (li4/lg) closed loop - -0.2 - dB
1995 Aug 31 6
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Philips Semiconductors Preliminary specification

Full bridge current driven vertical

deflection booster ThA4866
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
laengripptey | output ripple current as a function of Vp(ripple) = 0.5 V; - +1 - mA
supply ripple lig = O; closed loop
Flyback generator
V7.6 voltage drop during flyback
reverse lgen = 0.7 A - -20 -3.0 v
lgen=1.0 A - -23 -3.5 \'4
forward lgen = 0.7 A - +5.6 +6.1 VvV

lgen =1.0 A - +5.9 +6.5 A

Vs switching on threshold voltage Ve-1 |- Ve+15|V

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

I7 flyback current during flyback - - +1 A

Guard circuit

Vs output voltage guard on 7.5 8.5 10 A

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 \'

ls output current guard off, Vg=5V 0.5 1 1.5 mA

Vaext) allowable external voltage on pin 8 0 - 13 \Y
Vp<13V 0 - Vp+03|V

Notes to the characteristics

1. Upto 60V 2= Vg 240V a decoupling capacitor Cgg = 22 uF (between pins 7 and 5) and a resistor Rgg = 100 Q
(between pin 7 and Vgp) are required (see Fig.4).

2. Saturation voltages of output stages A and B can be increased in the event of negative input currents |4 » < =500 pA.

| |
3. D= ‘I’eﬂ‘: x I—ﬂ with lgenic = common mode deflection current and lige = common mode input current.
ide 'defl

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

5. Frequency behaviour of G and G-
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
Bm GUARD
1Q output
from driver circuit
TDA4850/51/55
i 60
L A ——
; Riet
’ 2kQ
MED752
VeB T
Fig.3 Test diagram.
TDAA4866
1 2 3 4 5 6 7 8 9
R ) +
N ] m Iﬁ Laeficoil = 5-2 mH GUARD
4
25kQ | 10 Ryeficoil = 42 @ output
from driver circuit V.. aaaa
TDA4850/51/55 shift 10 kQ Cgp Rgp
L1 1,—s — |——|:|—-
2 @ “P
T — —
220 uF 390 Q
; # Riet
| S
"_LRFB e MED753
v —
S oL o
;l; 100 pF (Vpg <40 V)
(1) Upto 60V 2Vrg 240V Reg =100 @ and Crg = 22 pF are required.
(2) Cgp (20 nF to 220 nF) and Rgp = 10 Q are strongly recommended. The value of Csp depends on minimum the/Ves-
Fig.4 Application diagram with driver circuit TDA4850/51/55.
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M 711082k 0093489 409 EM

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003
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Full bridge current driven vertical

. TDA4866
deflection booster
Example Calculation formula for supply voltage and power consumption
Vb1 = Vg, 3 + Raeficoll X ldetimax ~ U'L + Rm X lgefigmax) + Va
SYMBOL VALUE UNIT | Vo=V + Raeficoit X ldefimax + UL + Rm X lgefimax) + V4, 3
Values given from application for Vp1 > Vb2 : Ve = Vi
Idefi(max) 0.71 A ::;:: bz > Vo1 : Ve = Vo2
Ldeficoil 5.2 mH ’
Rueficoll 54[=42+ |Q U'L = Laeficoil X 2ldefimax) X Ty
7% + AR(9)] fy = vertical deflection frequency.
Rm 1 (+1%) Q I
Ro 390 Q Prot = Vpx 00204V x 0.03 A+ 0.1 W + Vg X g
Rres 1.6 kQ 1 2
Ves 35 \Y Paen = 3 (Raeticoil + Bm) > 1gefiimax)
Emb +§0 Og Pic = Piot=Pgen
+75
deficol Pic = power dissipation of the IC
Rin j-mb 4 KW N . .
™ Pden = power dissipation of the deflection coil
Rin mb-amb 8 KW - .
Piot = total power dissipation.
Calculated values ) ]
Ve 8.6 v Calculation formula for flyback time (tgy)
tib 270 us 1+ (Rdeflooil + I:‘m) X Idefl(max)
Prot 3.65 W ty, = L deficot <In Veg + Vg~ Vg, iy
Rdeﬂcoil + Rm (Rdeflooll + F{m) X Idefl(max) fibo
Paefl 0.9 w 1- v AT
Pic 2.75 w " FB 7t~ Vet
with:
Rin tot 12 Kw . . ; ;
Tj(max)(2) +83 oG tin(ofty = flyback switch off time = 50 ps for this application (tiy(of depends on

VEB, ldefi(max), Laeficon and Cgp).
Notes

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

2. Tj(max) = P|C X
(Rth j-mb + Bith mb-amb) + Tamp

1995 Aug 31 9
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Full bridge current driven vertical

deflection booster
driver current
I from TDA4850/61/55
onpin 1
t
I driver current
2 from TDA4850/51/65
on pin2
t
Ve output voltage
Ves — —L\ on pin 6
VP T ——
t
V4 output voltage
Ve on pin 4
t
lgeft deflection current
e through the coit
/ \/ t
Vg GUARD output voltage
— on pin 8
during normal operation
-l tflb - t
flyback time tfin
depends on VFB Miaoez
Fig.5 Timing diagram.
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TDA4866

NAN

GUARD output
HIGH = error

BC548

vertical
output
signal A MED754

Fig.6 Application circuit for external guard signal generation.
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Full bridge current driven vertical

deflection booster TDA4866

INTERNAL PIN CONFIGURATION

Ml
Ld

i |
Ld

I
D—x‘_/
>

bl
L

LR

MED755

Fig.7 Internal circuits.
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deflection booster
PACKAGE OUTLINE
SIL9P: plastic single in-line power package; 9 leads SOT131-2
non-concave b
h -
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view B: mounting base side
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0 5 10 mm
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scale
DIMENSIONS (mm are the original dimensions)
A b
UNIT | 0 | A2 | max. | Bo | & | DM | a | Dy | E®| o | En | ] Ll a | w/| x [2z0
46 075 | 0.48 | 24.0 | 200 12.2 34 | 17.2 | 24 2.00
mmo| 20 42 | M | oeo | 038 | 236 | 198 | 0 | 118|254 | € | 31 | 165 | 18 | 025 ] 003 | T4s
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION EC JEDEG E1A PROJECTION ISSUE DATE
SOT131-2 =} @ P
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