LM1203, LM1203A

RGB VIDEO AMPLIFIER SYSTEMS

SLFS048 - MARCH 1990 - REVISED OCTOBER 1991

® BW(-3dB)...70 MHz

® Matched +0.5-dB Attenuators for Contrast
Control

® Three Externally-Gated Comparators for
Brightness Control

® |ndependent Gain Control of Each Video
Amplifier ...Ay=41010

® Video Input Voltage Reference
® | ow-Impedance Output Driver

® ESD Protection Exceeds 2000 V Per MIL
Standard 833C, Method 3015

® Designed to Be an Improved Replacement
for National Semiconductor LM1203

description

N PACKAGE
(TOP VIEW)

Veell 1 ~ s ] Veer
CONTRAST CAP[] 2 27[] R GAIN ADJUST
CONTRAST CAP[] 3 26|] R CLAMP(-)

R VIDEO IN[] 4 25[] R VIDEO OUT
R CLAMP CAP[] 5 24[] R CLAMP(+)
G VIDEO IN[| 6 23[] Ve
GND[| 7 22[] G GAIN ADJUST
G CLAMP CAP[] 8 21[] G CLAMP(-)
B VIDEO IN[] 9 20[] G VIDEO OUT
B CLAMP CAP[| 10  19[] G CLAMP(+)
REF[] 11 18[] B GAIN ADJUST
CONTRAST([] 12 17[] B CLAMP(-)
Veea] 13 16[] B VIDEO OUT
CLAMP GATE[| 14 15[] B CLAMP(+)

The LM1203 and LM1203A are wide-band video amplifier systems intended for high-resolution RGB color
monitor applications. In addition to three matched video amplifiers, the LM1203 and LM1203A contain three
gated differential input black-level clamp comparators for brightness control and three matched attenuator
circuits for contrast control. Each video amplifier contains a gain set for adjusting maximum system gain
(Ay = 4 to 10) as well as providing trim capability. The LM1203 and LM1203A also contain a voltage reference

for the video inputs.

The LM1203 and LM1203A are characterized for operation from 0°C to 70°C.

PRODUCTION DATA information is current as of
publication date. Products conform to specifications
per the terms of Te xas Instruments standard warranty.

Production processing does not necessarily include
testing of all parameters.
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LM1203, LM1203A
RGB VIDEO AMPLIFIER SYSTEMS

SLFS048 - MARCH 1990 - REVISED OCTOBER 1991

functional block diagram
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Voo (SEE NOte 1) ... 135 V
INPUE VOItAGE FaNGE, V| .« oottt e e e Vce 2V =2GND
VIO OULPUL CUITEINT . . oottt e e e e e e e e e e e e e e e e e e e s 28 mA
Total power dissipation at (or below) 25°C free-air temperature (see Note 2) ..................... 25W
Operating Junction tEMPETAtUIE . ... ...ttt e e e e e e e e e e e e 150°C
Operating free-air temperature range ... ...ttt et e 0°C to 70°C
Storage temperature FaNgE . ... ...ttt et e e et e —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ..............ciiiiiiiinennn. 260°C

NOTES: 1. All Ve pins must be externally wired together to prevent internal damage during Vcc power-on/off cycles.
2. For operating above 25°C free-air temperature, derate linearly at the rate of 20 mw/°C.
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LM1203, LM1203A
RGB VIDEO AMPLIFIER SYSTEMS

SLFS048 - MARCH 1990 - REVISED OCTOBER 1991

electrical characteristics at 25 °C free-air temperature, V 12=6V,V14=0,V15=2V, Vcel
=Vcce2 = 12V (see Figure 1) (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT

Icc Supply current Vceg only 60 90 mA
Vref Video input reference voltage 2.2 2.4 2.6 \%
B Video input bias current Any amplifier 5 20 UA
ViL(14) Clamp gate low-level input voltage Clamp comparators on 0.8 1.2 \
VIH(14) Clamp gate high-level input voltage Clamp comparators off 1.6 2 \
liL(14) Clamp gate low input current V14=0 -0.5 -5 A
lIH(14) Clamp gate high input current V14 =Vcc 0.005 1 A
IK(chg) Clamp capacitor charge current V580r10=0 850 uA
IK(dschg) ~Clamp capacitor discharge current V580r10=5V -850 UA
VoL Low-level output voltage V580r10=0 1.2 \%
VOH High-level output voltage V580r10=5V 8.9 \
Vodiff Output voltage difference between any two channels ziz ; ‘21 z +0.5 +50 mV

operating characteristics at 25

otherwise noted)

°C free-air temperature, V.14 =0V, V15 =4V, f;; = 10 kHz (unless

PARAMETER TEST CONDITIONS MIN  TYP  MAX | UNIT
AVmax Maximum voltage amplification | V12 =12V, Vi(pp) = 560 mV LM1203 88 VIV
LM1203A 7.8
Avmid Mid-range voltage amplification | V12=5V, V|(ppP) = 560 mV tmiiggA 2? VIV
Vi2low ;f}gﬁ[ﬁ:;;{g:age forminimum 1y bpy=1V,  See Note 3 2 v
Avmax(difffy  Amplification match at Ay max | Vip =12V, See Note 4 +0.2 dB
Avmid(difi ~ Amplification match at Ay mid | V12 =5V, See Note 3 +0.2 dB
Aviow(diff) Amplification match at Ay low | V12 =V12)o0w, See Notes 3 and 4 0.2 dB
THD Total harmonic distortion V12=3YV, Vippy=1V 0.5 %
BW(-3dB)  Amplifier bandwidth V12 =12V, See Notes 5and 7 70 MHz
V12 =12V, f=10 kHz, See Note 6 60
ay Crosstalk attenuation V12 =12V, f=10 MHz, 40 dB
See Notes 6 and 7
NOTES: 3. Determine V12|qw for —40-dB attenuation of output. Reference to Ay maximum.

4. Measure gain difference between any two amplifiers, Vipp) =1 V.

5. Adjust input frequency from 10 kHz (Ay maximum ref level) to the —3-dB corner frequency (f -3 dB). V|(pp) = 560 mV.

6. V|(pp) =560 mV atf=10 kHz to any amplifier. Measure output levels of the other two undriven amplifiers relative to driven amplifier
to determine channel separation. Terminate the undriven amplifier inputs to simulate generator loading. Repeat test at f = 10 MHz for
ay = 10 MHz.

7. A special text fixture without a socket is required.
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Figure 1. Test Circuit
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Figure 2. Typical Application
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Figure 3. Simplified Video Amplifier Section With Recommended External Components
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Figure 4. Input Voltage Reference and Contrast Control Circuits
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Figure 5. Simplified Schematic of LM1203A Clamp Gate
(Common to Each Channel) and Clamp Comparator Circuits
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy
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