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TDA9556

7.5 NS TRIPLE-CHANNEL HIGH VOLTAGE VIDEO AMPLIFIER

FEATURES

» Triple-channel video amplifier

= Supply voltage up to 115V

= 80V Output dynamic range

» Perfect for PICTURE BOOST application
requiring high video amplitude

» Pinning for easy PCB layout

= Supports DC coupling (optimum cost saving)
and AC coupling applications.

» Built-in Voltage Gain: 20 (Typ.)

» Rise and Fall Times: 7.5 ns (Typ.)

»« Bandwidth: 50 MHz (Typ.)

= Very low stand-by power consumption

» Perfectly matched with the TDA9210/TDA9211
preamplifiers

DESCRIPTION

The TDA9556 is a triple-channel video amplifier
designed in a 120V-high voltage technology and
able to drive in DC-coupling mode the 3 cathodes
of a CRT monitor.

The TDA9556 supports PICTURE BOOST
applications where video amplitude up to 60V or

PIN CONNECTIONS

PRELIMINARY DATA

above is required, ensuring a maximum quality of
the still pictures or moving video.

Perfecly matched with the TDA9210 and
TDA9211 ST preamplifiers, it provides a highly
performant and very cost effective video system.

CLIPWATT 11
(Plastic Package)

ORDER CODE: TDA9556
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This is preliminary information on a new product now in development. Details are subject to change without notice.
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TDA9556

1 BLOCK DIAGRAM
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2 PIN DESCRIPTION

Pin Name Function
1 IN1 Video Input (channel 1)
2 IN2 Video Input (channel 2)
3 VCC Low Supply Voltage
4 IN3 Video Input (channel 3)
5 GNDA Ground Analog
6 GNDS Ground Substrat
7 VDD High Supply Voltage
8 GNDP Ground Power
9 OouT3 Video output (channel 3)
10 ouT2 Video output (channel 2)
11 OouT1 VIdeo output (channel 1)

4]
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TDA9556

3  ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vob High supply voltage 120 \%
Vee Low supply voltage 16.5 \%
ESD susceptibility
Vesp Human Body Model (100pF discharged through 1.5KQ) 2 kv
EIAJ norm (200pF discharged through 0Q) 300 \%
lob Output source current (pulsed < 50us) 80 mA
loc Output sink current (pulsed < 50us) 80 mA
VN Max Maximum Input Voltage Vee+ 0.3 \Y
VN Min Minimum Input Voltage -05 \Y
T, Junction Temperature 150 °C
Tste Storage Temperature -20 + 150 °C
4 THERMAL DATA
Symbol Parameter Value Unit
Rih (-¢) Junction-Case Thermal Resistance (Max.) 3 °C/wW
Rith (-a) Junction-Ambient Thermal Resistance (Typ.) 35 °C/W
4/22
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TDA9556

5 ELECTRICAL CHARACTERISTICS

Symbol Parameter Test Conditions
110V, Tamb = 25 *C. unless otherwis

Vop High supply voltage 110 115 \Y,
Vee Low supply voltage 12 15 V
Ibp Vpp supply current VouTt =50V 25 mA
lpbs Vpp stand-by supply current xgET::sk\;vvl;c(r’lleodteozf)(<l.5V) 60 HA
lcc Ve supply current VouTt =50V 60 mA
STATIC parameters {V ¢ = 12V, Vpp = 110V, Tamb = 25 °C)
dVoyut/dVpp [High Voltage supply rejection Vout =50V 0.5 %
dVout/dT  |Output Voltage drift versus temperature |Voyt =80V 15 mV/°C
dAVour/dT ti‘;;f,‘;ﬁ;ﬁ'fi%ﬁ;‘:i‘;?'”g versus Vout = 80V 0 mv/°C
Rin Video Input Resistor VouTt =50V 2 kQ
VsaTH Output Saturation Voltage to Supply lp =-60mA (Note 3) Vpp - 6.5 \%
VsaTL Output Saturation Voltage to GND lp =60mA (Note 3) 11 \Y
G Video Gain Vout =50V 20
LE Linearity Error 17 V<Vout<Vpp-15 V 3 8 %
VREr Internal Voltage Reference 5.6 \
Note 1: The TDA 9556 goes into stand-by mode when Vcc is switched off (<1.5V).
In stand-by mode, Vout is set to low level.
Note 2: Matching measured between each channel.
Note 3: Pulsed current width < 50us
"_I 5/22




TDA9556

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions in. yp ax nit
tp Rise time Vpc=50V, AV=40Vpp 7.5 ns
te Fall time Vpc=50V, AV=40Vpp 7.5 ns

OSg Overshoot, white to black transition 5 %
OSe Overshoot, black to white transition 1 %
AG Low frequency gain matching (Note 4) Vpc = 50V, f=1MHz 5 %
BW Bandwidth at -3dB Vpc=50V, AV=20Vpp 50 MHz
tseT 2.5% Settling time Vpc=50V, AV=40Vpp 15 ns
Vpc=50V, AV=20Vpp
CT, Low frequency crosstalk f=1MHz 50 dB
Vpc=50V, AV=20Vpp
CTy High frequency crosstalk f=20MHz 32 dB
DYNAMIC parameter in PICTURE BOOST condition  (Note 5)
tpg Rise/fall time Vpc=50V, AV=60Vpp 10 ns
OSpg S;/re]:;iir;c;ot white to black or black to white Vpe=50V, AV=60Vpp 9 %

Note 4: Matching measured between each channel.

Note 5: PICTURE BOOST condition (video amplitude at 60V or above) is used in some applications when displaying
still picture or moving video. In this condition the high level of contrast improves the pictures quality at the
expense of the video performances (tg, t- and Overshoot) which are slightly deteriorated.

Figure 1. AC test circuit
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TDA9556

6 THEORY OF OPERATION

6.1 General

The TDA9556 is a three-channel video amplifier supplied by a low supply voltage: V¢ (typ.12V) and a
high supply voltage: Vpp (up to 115V).

The high values of Vpp supplying the amplifier output stage allow direct control of the CRT cathodes (DC
coupling mode).

In DC coupling mode, the application schematic is very simple and only a few external components are
needed to drive the cathodes. In particular, there is no need of the DC-restore circuitry which is used in
classical AC coupling applications.

The output voltage range is wide enough (Figure 2) to provide simultaneously :
— Cut-off adjustment (typ. 25V)
— Video contrast (typ. up to 40V),
— Brightness (with the remaining voltage range).

In normal operation, the output video signal must remain inside the linear region whatever the cut-off,
brightness and contrast adjustments are.

Figure 2. Output signal, level adjustments

3 (C) Brightness Adjust. (10V Typ.)

Blanking pulse

(D) Contrast Adjust. (40V Typ.)

Linear region

Video Signal

GND
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TDA9556

6.2  Output voltage

A very simplified schematic of each TDA9556 channel is shown in Figure 3.

The feedback network of each channel is integrated with a typical built-in voltage gain of G=20 (40k/2k).
The output voltage Vqris given by the following formula:

Vour= (G+1) X Vrer - (G X Vyy)

for G = 20 and Vigg = 5.6V, we have

Vour= 117.6 - 20 X Vyy

Figure 3. Simplified schematic of one channel
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TDA9556

7 POWER DISSIPATION
The total power dissipation is the sum of the static DC and the dynamic dissipation:
Prot = Pstat + Ppyn-
The static DC power dissipation is approximately:
Pstat=Vop Xlpp + Vee X lec
The dynamic dissipation is, in the worst case (1 pixel On/ 1 pixel Off pattern):
Ppoyn = 3 Vpp X CL X VouTpp) X f X K (see Note 6)
where fis the video frequency and K the ratio between the active line and the total horizontal line duration.
Example:
for Vpp = 110V, V¢ = 12V,
Ipp = 25MA, Icc = 60mA,
VouT = 40 Vpp, f = 40MHz,
C_=8pFand K =0.72.

We have:
PSTAT = 3.47W and PDYN = 3.04W

Therefore:
PTOT = 651W

Note 6: This worst thermal case must only be considered for TIJmax calculation. Nevertheless, during the average life
of the circuit, the conditions are closer to the white picture conditions.

4]
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TDA9556

TYPICAL PERFORMANCE CHARACTERISTICS

8

12V, C,=8pF, Rp=300Q, AV

VDD:].lOV, VCC

Figure 4. TDA9556 pulse response
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TDA9556

9 INTERNAL SCHEMATICS

Figure 10. RGB inputs Figure 11. RGB outputs
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TDA9556

10 APPLICATION HINTS

10.1 How to choose the high supply voltage value (V  pp) in DC coupling mode

The Vpp high supply voltage must be chosen carefully. It must be high enough to provide the necessary
video adjustment but set to minimum value to avoid unecessary power dissipation.

Example (see Figure 2):

The following example shows how the optimum Vpp voltage value is determined:
— Cut-off adjustment range (B) : 25V
— Max contrast (D) : 40V

Case 1:

10V Brightness (C) adjusted by the preamplifier :
VDD:A+B+C+D+E

Vpp = 15V + 25V + 10V + 40V + 17V = 107V
Case 2:

10V Brightness (C) adjusted by the G1 anode:
VDD =A+B+D+E
Vpp = 15V + 25V + 40V + 17V =97V

10.2 Arcing Protection: schematics

As the amplifier outputs are connected to the CRT cathodes, special attention must be given to protect
them against possible arcing inside the CRT.

Protection must be considered when starting the design of the video CRT board. It should always be
implemented before starting to adjust the dynamic video response of the system.

The arcing network that we recommend (see Figure 16) provides efficient protection without deteriorating
the amplifier video performances.

The total resistance between the amplifier and the CRT cathode (R10+R11) protects the device against
overvoltages. We recommend to use R10+R11 > 200 Q.

Spark gaps are strongly recommended for arcing protection.

4
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TDA9556

Figure 16. Arcing protection network (one channel)
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(x): To be connected as close as possible to the device
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(***): Ground separation network

10.3 Arcing protection: layout and decoupling

Several layout precautions have to be considered to get the optimum arcing protection:

Sparkgap grounding

: when an arc occurs, the energy must flow through the CRT ground without

reaching the amplifier. This is obtained by connecting the sparkgap grounding (point B) to the CRT

ground (socket) via a wide/short trace. Conversely the point B
ground via a longer/narrower trace.

Grounding separation
work (Figure 16) can be used.

Amplifier grounding
close as possible to the device.

4]

must be connected to the amplifier

. In order to set apart the amplifer ground and CRT ground, the R29/C29 net-

: The 3 grounds GNDS, GNDA and GNDP must be connected together as

13/22




TDA9556

10.4 Video response optimization: schematics in DC-coupling mode

The dynamic video response is optimized by carefully designing the supply decoupling of the video board
(see Section 10.6), the tracks (see Section 10.6), then by adjusting the input/output component network
(see Section 10.5).

For dynamic measurements such as rise/fall time and bandwidth, a 8pF load is used (total load including
the parasitic capacitance of the PC board and CRT Socket).

Figure 17. Video response optimization for one channel - DC coupling application
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(»): To be connected as close as possible to the device
(**): R19 must be mandatorily used

2 other Input Networks (Network #2 and #3 below) can be used in replacement of the reference Input Network #1.
See Application note AN1445 for complete description.

;_In_ptﬂ Network 1;2_; ;_In_plﬁ Network #_3-;
' L1 ' ! l
| 0.33pH [ | |
| | | |
[ [IN | [ IN
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TDA9556

10.5 Video response optimization: outputs and inputs networks

The output network (R10/L1/R11) is used to adjust the amplifier video performances. Once R10 and R11
resistors are set to protect the application against arcing (R10 + R11>200Q), it is possible to increase the
bandwidth by increasing L1.

The input network also plays an important role in the device dynamic behaviour. We recommend to use
the reference input network #1, which is described in Figure 17, but 2 other networks (#2 and #3) can be
used to better match the required performances and the video board layout. Refer to the application note
referenced AN1445 for the complete description of these input networks.

10.6 Video response optimization: layout and decoupling

The decoupling of V¢ and Vpp through good quality HF capacitors (respectively C10 and C12) close to
the device is necessary to improve the dynamic performance of the video signal.

Careful attention has to be given to the three output channels of the amplifier.

Capacitor : The parasitic capacitive load on the amplifier outputs must be as small as possible.
Figure 9 from Section 8 clearly shows the deterioration of the tg/tr when the capacitive load
increases. Reducing this capacitive load is achieved by moving away the output tracks from the other
tracks (especially ground) and by using thin tracks (<0.5mm), see Figure 17.

Cross talk : Output and input tracks must be set apart. The TDA9556 pin-out allows the easy separa-
tion of input and output tracks on opposite sides of the amplifier (see Figure 20).

Length : Connection between amplifier output and cathode must be as short and direct as possible.

4]
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TDA9556

10.7 AC - Coupling mode

The TDA9556 can be used in AC-Coupling mode in kit with the TDA9207 preamplifier from ST. As for the
DC-coupling mode, the TDA9556 drives perfectly the video signal in PICTURE BOOST conditions.

A typical schematic is given on the Figure 18 below.

Figure 18. Video response optimization for one channel - AC coupling application

ci1 C10(*) Cl2(*)= =
4.7uF 100nF  100nF 1 azF

= Rio y
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o
C
=
m
fﬁj
olr
N g
___'I'I
M
L =

TDA9207

j FI\
DC Restore

circuitry

(x): To be connected as close as possible to the device

(**): R19 must be mandatorily used
(***): Input Networks #2 and #3 can be used as well

The advantage of such an architecture is to use smaller Vpp and therefore to have smaller power
consumption. This is due to the fact that the TDA9556 provides only the video signal and not the cut-off
adjustment. The disadvantage is to have an application with more components (DC restore circuitry).

Note that it is mandatory to keep the output video signal (point C) inside the linear area of the amplifier
(from 15V to Vpp - 15V).

4
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10.8 Conclusion

Video response is always a compromise between several parameters. For example, the rise/fall time
improvement leads to the overshoot deterioration.

The recommended way to optimize the video response is:
1 Toset R10+R11 for arcing protection (min. 250 Q)

2. To adjust R20 and R10+R11.
Increasing their value increases the
tr/te values and decrease the overshoot

3. Toadjust L1
Increasing L1 speeds up the device and increases the overshoot.

4. To adjust the input network for the final dynamic tunning (e.g.: critical damping)

We recommend our customers to use the schematic shown on Figure 22 as a starting point for the video
board and then to apply the optimization they need.

17122

4]




TDA9556

Figure 19. TDA9556/9555/9553 + TDA9210 DC-coupling demonstration board:
Silk Screen and Trace
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TDA9556

Figure 22. TDA9556/9555/9553 + TDA9210 DC-coupling demonstration board schematic

'] |
T _Jo T ooud T00Z Z1isnbn: ozavpey ) =
8 T UOISIBA = ASZ/4nLy _
D, JaguinNiuswnoog -
L = £ _ _ 120 PPAV
(5zav) preogowad xgs6vaAL / TSLYDIVAT . ouks = = =
ASZ /ALYy — =T “T temod =
aav E—% evd
TSH L] 110
SH g
IDONVY-X8pe03 190NIHO 6T08E S -
LT2°d’8 -ZUMOIOH S8|nC &Ny ‘2T z€0
(aai)uoisingAeldsia pbuibew| - 9N Ja1eaH NE g — _
uoneo||ddy 08pIA -IuNSSauIsNg JONUON v 0OA
SO1U0198[S0I0IN 1S 12 e €0
hmk 110
dy
A00Z reuuondo
MIT/FULY 00YNT MSZ0/H0ST A0SZ /4U0T ASZ /4NLY AOTT s
o oo ) e 910 I
[Z] O
- gy L 9y G€0
ano AOTT
*\ A8
INTAEIRS = >ma‘v 9E66ALS =
ed _
[43) 610 4doot vaﬂm 508 PPAO [~
%O Mg MOE Ted T — g{noo el f—p
- MT €y 1
— nog  ssaa
0 82y t vas ST eed ® 4u00T 820
94 AQ Y
4doot Eaped Y YL AV AH —
e NS £Tom OtcevalL A A i ana H 00T g A
—_— 03\ OQUASA —I
ﬂ ﬂ ﬁ Hpnes saso auoor] A @ 1os g uooT sed N
Q0 @ 10s O dg or | r4 =55
z 2z 2
108 zaso anov  vas
O O O 41 5] 9l L
78 MSZ'0 /HOTT HNEE'0 MSZ'0/HOTT v 0 > Mz T2y vas
€10 eul f— ..F en
Sdot S T vas  1aso . ddoot ] jdoot
-—-mmo AG 620 0£0
= = = €LNO0  VOOA
e _ = _ il ala. Lydc oty
. NOTT . .
MSZ'0 /HOTT Hnge'o MSZ'0/¥0TT 4Ug'T 980 l—HI dAND  VANO |y A AQ 8YTYNT -
—1 . AT —F—pr{ 20 zul dot huool” 220
EB) STy i Yo 4 2] Jpor 80 " 8d oty
00vHa4 —1 zLno eNI —
XG56YAL 5t ol B Tc pay il
3 = _ uTS ety _ Huoot™ 92 usT ety 8yTYNT - oopiA
zn "
AOTT 4o UST €80 77| JOOA  TANS |- 1— 8YTYNT od usL
.—. 0T 4uo0T 62 oy
MSZ°0/40TT Hnge'o MSZ'0/¥0TT €20 sa AS
1 ’ TINO Tul —1 aTple] NI —
S e 4).1( mmlﬂl BT T u_:ooxﬁ——*ﬂuu Nl oo
e
< 8YTYNT,
00vHa4 g s d10/SH 18V |~ val| 8rIvYNT HSL
ey
za AS €a L
e N . e 8YTYNT anig
AOTT 4U00T €2
= = 1IN Lye 1a
A09T /4nL'y AOSZ /4U0T _ aooa_ vm—m AS
810 o1 90T Tav
— %
¥6e 9ey ¥00T Ged 118
AOTT
H00T Td SH

19/22




TDA9556

11 PACKAGE MECHANICAL DATA
11 PIN - CLIPWATT

Jv1
H3
— A e S H2
C= T
i R
'S vi { J
L3
Vi V1 & L)
¥ T TS~ _R2
: L2 *\
] L1 fj‘& &&ﬁ R
L v ) % R1 %
4] !
‘e | D
L
|1 1
R
R3[IRY | o
E
lead#1 G =
EJEML—M* G2
Gl
) ) Millimeters Inches
Dimensions . -
Min. Typ. Max Min. Typ. Max.
A 2.95 3.00 3.05 0.116 0.118 0.120
B 0.95 1.00 1.05 0.037 0.039 0.041
C 0.15 0.006
D 1.30 1.50 1.70 0.051 0.059 0.066
E 0.49 0.515 0.55 0.019 0.020 0.021
F 0.78 0.80 0.88 0.031 0.033 0.034
G 1.60 1.70 1.80 0.063 0.067 0.071
G1 16.90 17.00 17.10 0.665 0.669 0.673
H1 12.00 0.472
H2 18.55 18.60 18.65 0.730 0.732 0.734
H3 19.90 20.00 20.10 0.783 0.787 0.791 (5)
L 17.70 17.90 18.10 0.696 0.704 0.712
L1 14.35 14.55 14.65 0.564 0.572 0.576
L2 10.90 11.00 11.10 0.429 0.433 0.437(5)
L3 5.40 5.50 5.60 0.212 0.216 0.220
M 2.34 2.54 2.74 0.092 0.100 0.107
M1 2.34 2.54 2.74 0.092 0.100 0.107
R 1.45 0.057
R1 3.20 3.30 3.40 0.126 0.130 0.134
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Dimensions - Millimeters . Inches
Min. Typ. Max. Min. Typ. Max.
R2 0.30 0.012
R3 0.50 0.019
S 0.65 0.70 0.75 0.025 0.027 0.029
\Y, 10deg. 10deg.
V1 5deg. 5deg.
V2 75deg. 75deg.

Note 5: “H3 and L2” do not include mold flash or protrusions
Mold flash or protrusions shall not exceed 0.15mm per side.
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Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no
responsibility for the consequences of use of such information nor for any infringement of patents or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject to change
without notice. This publication supersedes and replaces all information previously supplied.
STMicroelectronics products are not authorized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.

The ST logo is a trademark of STMicroelectronics.
[0 2001 STMicroelectronics - All Rights Reserved
Purchase of | 2C Components of STMicroelectronics, conveys a license under the Philips | 2C Patent.
Rights to use these componentsin a | ’c system, is granted provided that the system conforms to the | ’c

Standard Specifications as defined by Philips.

STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - China - Finland - France - Germany - Italy - Japan - Korea - Malaysia - Malta - Mexico - Morocco - The
Netherlands - Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.

http://www .st.com
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