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FEATURES

-

Few external components

Highly efficient fully DC-coupled vertical output bridge
circuit

Short rise and fall time of the vertical flyback switch
Guard circuit built-in

Temperature (thermal) protection

Excellent EMC performance because of common mode
inputs

QUICK REFERENCE DATA

GENERAL DESCRIPTION

The TDAB359J is a power circuit for use in 90° and 110°
colour deflection systems for field frequencies of 25 to
200 Hz and 16 : 9 picture tubes. The IC contains a vertical
deflection output circuit, operating as a highly efficient
class G system. The full bridge output circuit enables DC
coupling of the deflection coil with a single main supply.

The IC is constructed in a Low Voltage DMOS process that
combines Bipolar, CMOS and DMOS devices. MOS
transistors are used in the output stage due to the absence
of second breakdown.

SYMBOL PARAMETER CONDITIONS l MIN. | TYP. | MAX. I UNIT
DC supply
\Z supply voltage 7.5 12 18 V)
Ipg(av.) average quiescent supply during scan - 10 15 mA
current
Vip flyback supply voltage 2xVp 45 68 v
liibav,) average flyback supply current | during scan - - 10 mA
Piotal total power dissipation 8 W
Vertical circuit
lotp-p) output current {peak to peak) - - 3.2 A
Vidif)(p-p) input voltage (peak to peak) - 1000 1500 mVv
pin 1 or pin 2
Flyback switch
loib) ‘ peak output current l t<1.5ms - - +1.8 A
Thermal data (in accordance with IEC 747-1)
Tayg storage temperature -55 — +150 °C
Tamb operating ambient temperature -25 - +75 °C
Ty virtual junction temperature - - +150 °C
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TDA8359J , DBS9 plastic DIL-bent-SIL power package; ¢ leads SOT523-1
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Fig.1 Block diagram.
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PINNING

SYMBOL

PIN

DESCRIPTION

Vipos)

input voltage (positive);

VI(neg)

input voltage (negative);

Vo

supply voltage

VoB

output voltage B

GND

ground

Vil

flyback supply voltage

Voa

output voltage A

Vo(guard)

guard output voltage

Vi

Clo|~Nd|O|~jw|IN]—~

input measuring resistor

Vifpos)

Vineg)

Vp

VoB

GND

Vi

Voa

Vo(guard)

VM

:

TDA8359J

o] [o] [N] [o] [en] [2] [es]

The metal block is connected directly to pin 5.

Fig.2 Pin configuration.

1999 March 24

FUNCTIONAL DESCRIPTION
VERTICAL OUTPUT STAGE

The vertical driver circuit is a bridge configuration. The
deflection coil is connected between the output amplifiers,
which are driven in phase opposition. The differential input
circuit is voltage driven. The input circuit is specially
intended for direct connection to driver circuits which
deliver symmetrical current signals, but is also suitable for
asymmetrical currents. The output current of these
devices is converted to voltages at the input pins via
resistors Rgyy and Reye. The differential input voltage is
compared with the voltage across Ry, which provides
internal feedback information. The voltage across Ry is
proportional to the output current. The relationship
between the differential input current and the output
current is defined by:

2 x ligifyp-p) % Revi,2 = leailp-p) X BM.

The output current is adjustable from 0.5 A (p-p) to 3.2 A
{p-p) by varying Ry 2 or Ry. The maximum input voltage
is 1.6V peak for each pin. The minimum input voltage is
100 mV. The formula given has no correction for the
internal bondwire resistance (Rpo). Depending on the
value of Ry and Ry, (typical 50 mQ) the value of the actual
current in the deflection cail will be about 5% lower than
calculated.

FLYBACK SUPPLY

The flyback voltage is determined by an additional supply
voltage Vy,. The principle of operating with two supply
voltages (class G) makes it possible to fix the supply
voltage V,, optimum for the scan voltage and the second
supply voltage Vi, optimum for the flyback voltage. Using
this method, very high efficiency is achieved. The supply
voltage Vi, is almost totally available as flyback voltage
across the coil, this being possible due to the absence of a
coupling capacitor (not necessary, due to the bridge
configuration). The very short rise and fall time of the
flyback switch is determined by a slew-rate of more than
300V/usec.

PROTECTION

The output circuit has protection circuits for:
+ too high die temperature
s overvoltage of output stage A
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GUARD CIRCUIT
A guard circuit with output signal Vgguarg) is provided.

The guard circuit generates an active high level during the
flyback period. The guard circuit is also activated for one
or more of the following conditions:

« when the thermal protection is activated. (Tj =~ 170°C)
» during open loop

The guard signal can be used for blanking the picture tube
screen and signalling a fault condition.

The guard signal can also be used to supply vertical sync
pulses to the microcontroller for On Screen Display.

DAMPING RESISTOR COMPENSATION

For HF loop stability a damping resistor is connected
across the deflection coil. There is a big difference in
current in the damping resistor R, during scan and flyback.
The resistor current is summed to the current in the
deflection coil via the measuring resistor Ry, which results
in a too low current in the deflection coil at the start of the
scan.

The difference in the current value in the damping resistor
during scan and flyback period can be compensated for by
external means. This to achieve a short settling time. To do
s0 a resistor (Reomp) in series with a zener diode can be
connected between the output of the A-stage {pin 7) and
pin 1(Vipas)). The zener diode value should be equal to the
supply voltage. The value of Reomp is calculated by:

R _ (Vflb'"vloss_vp) XRpXHCW

comp = (V= Voo xR.) * Ry

loss =~ 'coil (peak)

Where Vg5 is the voltage loss between pin 6 and 7 during
flyback. Ry is the coil resistance.

INTERNAL CIRCUIT CONFIGURATION

The internal circuit configuration at each pin is given in
fig.3.
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HEATSINK CALCULATION

The value of the heatsink can be calculated in the standard
way. This method bases on average temperatures. The
value of the heatsink should be chosen such that the die
temperature does not exceed the maximum specification
value of 150°C. In general we recommend to design for
an average die temperature not exceeding 130°C

EXAMPLE

Measured or given values:
PVERT total = 6W

Tamblent Max. = 40°C

Ty= 130°C

RHyj-case = SKW
RHcase-heatsink =2K/W

The heatsink value is now given by:

Tyi-T

vi ambient

PVEHT - (RTHV[—case+HTHcase—hea:sink)

HTH =

When we use the values of the example we find:

_ 13040

Rpy = ——5— - (5+2) = 8K/W

The heatsink temperature will be:

Theatsink = 3 ambient + RTH X Ptotai = 40 + 6 x B= 88°C
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SUPPLY VOLTAGE CALCULATION

To calculate the minimum required supply voltage, distinct
values from the application have to be known. These
values are the required coil peak current, the coil
impedance and the measuring resistor. The coil peak
current should include overscan.

For calculations the coil resistance is multiplied by 1.2 to
correct for hot conditions.

The voltage loss given by the vertical output stage can be
taken from the device characterics (see page 9). For the
first part of the scan the voltage loss is given by Viggs1 (3-7)
plus (4-5). For the second part of the scan the voltage loss
is given by Viges2 (3-4) plus (7-5).

The voltage drop across the coil during scan is given by
the ohmic part and the inductance part. For the first part of
the scan the inductance part subtracts from the ohmic part
while for the second patrt of the scan the inductance part
adds to the ohmic part. For calculations the highest vertical
frequency should be taken.

First part of the scan

V1= lgefl peak X Riotal - Ly X 2 X laefl peak X fvmax + Viass1
Second part of the scan

Vs2= lde peak X Riotat + Ly X 2 lgefl peak X fvmax + Vioss2

The required supply voltage V, is given by the highest
values of Vg or Vg

FLYBACK SUPPLY VOLTAGE CALCULATION

In most cases the flyback supply voltage needed for a
required flyback time can be calculated by a simplified
formula:

V = % Hlotal
fib= lcoilpp 1_e_(t/x)

Where
X =

R

total

The flyback supply voltage value calculated in this way is
about 5 to10% higher than required.
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CALCULATION OF THE POWER DISSIPATION OF THE
VERTICAL OUTPUT STAGE

The power dissipation in the IC is given by the formula:

Pt = Vp X 'dﬂé&aﬂ +Vpx0.015A +0.3W

in this formula 0.3W is taken as an average value for the
losses in the flyback supply.

The average power dissipation in the external load {(coil
and measuring resistor) is given by the formula:

2

( )
~ Udefipea/
Pload - 3 X Htotal

The power dissipation in the IC is given by the formula:

PIC = Ptot"Pload

EXAMPLE
SYMBOL VALUE UNIT
Values given from the application
|deflpeak 1.2 A
lcoilpp 2.4 A
Ly 5 mH
R 6 Q
Rum 0.6 Q
fymax 50 Hz
thyback 640 us
SYMBOL VALUE UNIT
Vp 14 \Y
Riotal (hot) 7.8 Q
t 0.02 s
X 0.00064 1
Viis 30 Vv
Ptotal 8.91 w
Pload 3.74 w
Pic 5.17 W
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INTERNAL CIRCUIT CONFIGURATION.

TDA8359J

.............................................................

Fig.3 Internal circuit configuration.
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LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS | miN. | max. | unrr

DC supply

Vp supply voltage - 18 Vv
Viip flyback supply voltage - 68 Vv
Piotal total power dissipation 8 w
Vertical circuit

lop-p) output current {peak-to-peak value) - 3.2 A
Voa output voltage (pin 7) note 1 - 68 Vv
Vop output voltage (pin 4) - Vp \Y
l1,2389 current in or out 20 +20 mA
V12380 peak voltage -0.5 Vp Vv
Fiyback switch

logib) [ peak output current I - l +1.8 | A
Thermal data (in accordance with IEC 747-1)

Tstg storage temperature -55 +150 °C
Tamb operating ambient temperature -25 +75 °C
Ty virtual junction temperature note 2 - 150 °C
Rtn vi-c resistance v-case - 5 KW
Rih vi-a resistance vi-ambient in free air - 45 KW
Miscellaneous

lLaup latch-up current into any pin +1.6xVp (ABSmax) note 3 | - +200 mA
lLaup latch-up current out of any pin -1.5xVp (ABSmax) note 3 | -200 - mA
VEsp electrostatic handling (M.M.) note 4 - +300 v
VEsp electrostatic handling (H.B.M.) note 5 - 2000 |V
Notes

1. When the pin voltage supersedes 70 V the device behaves like a power zenerdiode thus limiting the voltage.

At Tjmax.

A
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Internally limited by thermal protection; switching point ~ 170 °C.

Equivalent to discharge a 200 pF capacitor through a 0 Q series resistor.
Equivalent to discharge a 100 pF capacitor through a 1.5 kQ series resistor.
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CHARACTERISTICS
Vp = 12V; Vpp = 45 V; f, = 50 Hz; Vi) = 660 mV; Tapp = 25 °C; measured in test circuit of Fig.4; unless otherwise
specified.

SYMBOL PARAMETER conpimions | miN. | Tve | max. Junr
DC supply
Vp operating supply voltage 7.5 - 18 Vv
Vi flyback supply voltage note 1 2xVp - 66 v
Ipgtav) average quiescent supply current | during scan - 10 15 mA
lpq quiescent supply current no signal; no load - 55 75 mA
Hib(av,) average flyback supply current during scan - - 10 mA
Output stage A and B
Viosst Voltage loss (3-7) plus (4-5) lg = 1.6 A; note 2 - - 6.6 v
Vioss2 Voltage loss (3-4) plus (7-5) lo=1.6 A; note 2 - - 4.8 v
Viass1 Voltage loss (3-7) plus (4-5) lo=11A;note 2 - - 4.5 Vv
Vioss2 Voltage loss (3-4) plus (7-5) lo=1.1 A; note 2 - - 3.3 A
LEAB linearity error l,b=32A(pp);note3 [~ 1 2 %
LENAB linearity error lb=32A(p-p);note 3 |- 1 3 %
Vo output voltage swing (flyback) Vi@ity = 0.6 V; - 46 - v
Voa— Vo lo=16A
Vol offset voltage across Ry Vigdity= O;Vigsby= 1V - - 20 mV
Viith= 0; Vishy= 200 mV | - - 15 mV
AVoyT offset voltage drift = {(T) Viity = 0 - - 40 pV/K
VoA and B DC cutput voltage Vi = 0; - Vpf2 - v
Gyo open-loop voltage gain V7.4/Vgo4 [notes4 and5 - 60 - dB
f.a08 -3dB frequency open loop - 1 - kHz
Gy voltage gain Vg 4/V1.2 note 4 - 1 -
AG,T voltage gain drift = f(T) - - 104 1K
PSRR power supply rejection ratio note 6 80 90 - dB
Input stage
Vi(sb) signal bias voitage (pin 1 or pin 2) | note 7 100 660 1600 mv
Viaime-p | differential mode input voltage note 7 - 1000 1500 mV
{p-p) pin 1 or pin 2
litias) input bias current pin 1 or pin 2 - 10 - LA
Flyback switch
lo(fib) output peak current t< 1.5 msec. - - +1.8 A
Vioss voltage loss (Vip—Voa) lo=+1.6 A - 8 9 Vv
litias) input bias current pin 1 or pin 2 - 10 - HA

1999 March 24 9
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SYMBOL l PARAMETER I CONDITIONS I MIN. I TYP. l MAX. | UNIT
Guard circuit
lo(guard) output current not active; - - 10 HA
V'c(guard) =0V
active; Voguargy = 4.5V |1 - 2.5 mA
Vo(guard) output voltage on pin 8 lotguard) = 100 PA 5 6 7 v
allowable voltage on pin 8 maximum leakage - - 18 \'
current = 10 pA;

Notes

1. Tolimit Voa to 68V, the Vg, has to be 66V, due to the voltage drop of the internal flyback diode between pin 7 and
pin 6 for the first part of the flyback.
At Tj = 125°C. The temperature coefficient of the V|55 has a positive sign.

The linearity error is measured for an {inear input signal (without S-correction) and based on the same measurement
principle as performed on the screen. The measuring method is as follows:

Divide the output signal into 22 equal time parts ranging from 1 to 22 inclusive. Measure the value of the voltage
across Ry of two succeeding parts called cne block (ay} starting with part 2 and 3 (block 1) and ending with part 20
and 21 (block 10). Thus part 1 and 22 are unused. The equations for linearity error for adjacent blocks {LEAB) and
not adjacent blocks {LENAB) are given below

LEAB = ak_a(kﬂ) LENAB = Amax ~ Amin
avg avg

4. The V value within formula, relates to voltages at or between relative pin numbers, i.e. V7.4/Vg.4 = voltage value
across pins 7 and 4 divided by voltage value across pins 9 and 4.

5. Pin 9 disconnected from Ry.
At Virippiey = 500 mVys at Vp; measured across Ry; fyippley = 50 Hz - 1 kHz.
VisbytVigairy <1600 mV and Vighy-Viainy >100 mV per pin.

1999 March 24 10




Philips Semiconductors

Prelimenary specification

Full bridge vertical deflection output circuit

| TDA8359J
in LVDMOS
Vo
Rguara) I I Ve
Voguard)| = "Vp Vi Jf:?: C4
— ] T
guard l[ + = =
+Vigaifn) o h 4
EP | N
-Vidity
7
Licsh) T )
nsh) Vi(pos) 1 “:l Voa 6
l D [Rcw Rp
Ii(d@., Q input/ 9
= feedback 4 VM .
4{@&) Es

O |Viwepy [2
@ 4

Licsby

-Viitn

Revz Q
+Viaitn
Vicsb) W

Rm = 0.5Q;

Ryt = 2.2kQ;
Reve = Revy (1%);
R =3.2Q;
R(guard) = 4.7k<.

Rs = 2.7kQ.

GND

C3=C4 =100 nF;
CM= 10 nF;

Fig.4 Test diagram.
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APPLICATION INFORMATION
VP
Viip

Vo(guard)

R (guard) [ﬂ
]

Lgl

guard I I: 'y

+Viditr) - A4
Visb) _\l\ |
-Viaifn

Pt

id

I

y, DZ1

J_CBI‘__LCI |calc2
H H

- Ll

i(pos) g
— 1

=C6

I |

VoA ) l*
R, coil =Chpier

*

Revi input/
deflection = fegdback 91 VM — Reilter
processor R,
Ii(ncg) L =
— 2 [JRM
fm ||:l
= Rews 41 Vop e

+Vigaift) ;
Viby /]/ ”:
-Vidiff)

e 5 TDA8359J

GND
L
coil: L = 5mH; R = 6Q
Vp=14V @ fy = 50 Hz; *) Ru = 0.6
lopp) = 2.4 A; Rovt = 2.7k,
|I(sb) = 400 uA. RCV2 = HCV1 (I%)v
R, = 270Q;
laitp-p) = 480PA; P
tas = 640 psec. Riguarg) = 12kC2.
’ Rs = 2.7kQ2.
*} inclusive spreaq(abs) anq DZ1 = 14V.
temperature rise in the coeil
(W6B6ESF)

Fig.5 Application diagram.

C1 =47 pF 100V;
C2 = 220 yF 25V;
C3=C4=100nF;
C6=C7=22nF.

*) Optional:

Ciitter = 470F;

Reitter = 22Q
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PACKAGE OUTLINE
DBS9P -plastic DIL-bent-SIL power package, 9 leads (lead length 1211 mm), exposed die pad S0T523-1

< 1
non=-concave
e e
-.,'."/ Ep
-~ 1
QUUPOYOOLO
-—J Dp b

view B, mounting base side

DIMENSIONS (mm are the original dimensions

1 1
UNIT| A |Az|bp | © D”DhE”Ehe ejjes{ k |L|Ly|LyjLalm|P|Q {q |g1|Vv |Ww]Xx 2"
17.5|2.7 jo.so0.58]13.2 14.7 3.0 [12.4]11.4]6.7 4.5 3.4 [1.15] 3.8 1.65
mm (46.312.3 [0.65[0.48[12.8] 35 |14.3] 3-5[2-54|1-27[5-08] 56 |11.0]11.0/5.5 [a.7 32 | 3.1 o.85] 3.6 {485 08 | 03 [0-02, 45
Note
1. Plastic or metal protrusions of 0.25 mm maximum per slde are nat included.
REFERENCES

OUTLINE PROJECTION {SSUE DATE

VERSION IEC ~ JEDEC [=TY]

soress 5@ | »o
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SOLDERING
Plastic SIL 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 sclder 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.

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.

DEFINITIONS
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 this specification
is not implied. Expasure 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.

1999 March 24 14
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NOTES
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