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110 MHz RGB Video Amplifier System with OSD

General Description m Fast OSD switching time, typically 5 ns
. . . . m 3.5 kV ESD protection
The LM1279 is a full featured and low cost video amplifier with . .
0SD (On Screen Display). 8V operation for low power and ™ Fixed cutoff level typically set to 1.35V
increased reliability. Supplied in a 20-pin DIP package, ac- ™ OV to 4V, high impedance DC contrast control with over
commodating very compact designs of the video channel 40 dB range
requiring OSD. All video functions controlled by OV to 4V high ~ m 0V to 4V, high impedance DC drive control (0 dB to
impedance DC inputs. This provides easy interfacing to 5V -12 dB range)

DACs used in computer controlled systems and digital align- = Matched (+0.3 dB or 3.5%) attenuators for contrast control
ment systems. Unique OSD switching, no OSD switching g Qutput stage directly drives CRT drivers

signal required. An OSD signal at any OSD input typically - 4 .

switches the LM1279 to the OSD mode within 5 ns. Ideal |deal combinalgggiitgh42407 CRT driver

video amplifier for the low cost OSD monitor with resolutions . .

up to 1280 x 1024. The LM1279 provides superior protection App"cat oris

against ESD. Excellent alternative for the MC13282 in new  m High resolution RGB C monitors

designs. m Video AGC amplifiers
m Widaband anmif s with contrast and drive controls
n

Interface amplifiers for LCD or CCD systems

Features

m Three wideband video amplifiers 110 MHz @ —-3dB (4
Vpp Output)

m  OSD signal to any OSD input pin automatically switches
all 3 outputs to the OSD mode
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See NS Package Number N20A
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LM1279

Absolute Maximum Ratings (vote 1) Thermal Resistance to Case (6,,) 37°C/W
If Military/Aerospace specified devices are required, Junction Tem.pél"ature Ty 150°C
please contact the National Semiconductor Sales Office/ ESD Susceptibility (Note 4) 3.5kV
Distributors for availability and specifications. ESD Machine Model (Note 16) 300V

—-65°C to 150°C

Supply Voltage Storage Temperature
Pins 2 and 16 (Note 3) 10V Lead Temperature

Peak Video Output Source Current (Soldering, 10 sec.) 265°C
(Any One Amp) Pins 13, 15, or 18 28 mA . .

Voltage at Any Input Pin (V) Vee 2 Viy 2 GND Operatlng Ratlngs (Note 2)

Power Dissipation (Pp) Temperature Range 0°C to 70°C
(Above 25°C Derate Based on 6, 7.5V S Voo S
andT) 5 AW Supply Voltage (V) 8.5V

Thermal Resistance to Ambient

(6,n) 60°C/W

DC Electrical Characteristics
Tp=25°C; Vg = Veeo =8V, Vg =4V; Ve =4V; Vi =7V; Vogp = 0V; R =390Q 1 otherwise stated.
Symbol Parameter Conditic (/ Vg;:z; ( AI;:;::tG) Units

Ig Supply Current lect + loco = o (/\.otg7) 80 90 mA(max)
Vas g Video Amplifier Input Bias Voltage 2.5 \

Rin Video Input Resistance Any One Ail or 20 kQ
Vi Sandcastle Off Voltage h 1.4 12 V (max)
Vi 1blank Sandcastle Blank Voltage Start of Blank Region 1.4 1.7 V (min)
Vi 1blank Sandcastle Blank Voltage End oi | Rec 2.8 3.2 V (max)
Viicamp & Blank | Sa@ndcastle Clamp and Blank On Voltage ! € i Clan d Blank Region 3.2 3.6 V (min)
Vi1clamp a Blank | S@ndcastle Clamp and Blank On Voltage | End oi n—pand Blank Region 6.2 5.8 V (max)
Vi1clamp Sandcastle Clamp On/Blank Off Voltage | Clamp Only Region, Max = V¢ 6.2 6.5 V (min)
L1 10ft Sandcastle Off Current | -5.0 -8.0 pA(max)
14 1test Sandcastle Clamp On/Blank Off Curr "'11 =6.5V -100 -500 nA(max)
leiamp Clamp Cap Charge Current ; { Clamp Comparators On +750 +500 HA(mMiIn)
lpias Clamp Cap Bias Dischar irrent lamp Comparators Off 50 200 nA (max)
Voo Video Black Level Wvideo in = OV, V44 = 6.5V 1.35 1.55 V (max)
AV, Video ABlack Level Output Volta Between Any Two Amplifiers +50 +200 mV (max)
Vou Video Output Hi ltage i V<12V 5.0 4.6 V (min)
lio, 12, 14,17 Contrast/Drive Control Input Current Veontrast = Vorive = OV t0 4V -0.25 -1.5 PA (max)
141, 191, 201 OSD Low Input Current (each) Vospin =0V -25 -10.0 pA(max)
I1h. 19h, 20n OSD High Inpu rrent (each) Vospin =5V 100 130 pA(max)
Vo (Blank) Video Output during Blanking Vi =17V 0.1 0.5 V (max)

AC Electical Characteristics
Ta =25°C; Vigq = Voo = 8V. Manually adjust Video Output pins 13, 15, and 18 to 4V DC for the AC test unless otherwise stated.
(Note 15)

Symbol Parameter Conditions :-I\‘I,:tlecz; ( I:I-g:elt@ Units

Aymax Video Amplifier Gain Vip=4V, V=635 mVpp 6.8 5.9 V/V (min)

Vrive = 4V 16.7 15.4 dB (min)
DA, 5y Contrast Attenuation @ 2V Ref: Ay, max, V,, =2V -6 dB
DA o5y Contrast Attenuation @ 0V Ref: A, max, V,, =0V -35 dB
ADrive Drive Control Range Viive = 0V 10 4V, V=4V 12 dB
Ay match Absolute Gain Match @ A, max Vi =4V, Vg = 4V (Note 9) +0.3 dB
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Symbol Parameter Conditions ;rl\‘/,;:z; ( /\I;(I)?:Z) Units

Ay track Gain Change Between Amplifiers Vi =4V to 2V (Note 9, Note 10) +0.3 dB

f(-3 dB) Video Amplifier Bandwidth Vio =4V, Vgive = 4V, 110 MHz
(Note 11, Note 12)) Vo=385Vpp

t(Video) Video Output Rise Time Vo =3.5Vpp (Note 11) 3.6 ns

t(Video) Video Output Fall Time Vo =38.5Vpp (Note 11) 3.2 ns

Vsep 10 kHz Video Amplifier 10 kHz Isolation Vi =4V (Note 13) -70 dB

Vsep 10 MHz | Video Amplifier 10 MHz Isolation V,o =4V (Note 11, Note 13) -50 dB

AV, (OSD) O.SD Black Level, Difference from Vospin = 0.8V, OSD Mode 04 07 V (max)
Video Black Level

Von(OSD) OsD Output. High Voltage (above Vospin = 2.5V, OSD Mode 21 24 V (max)
measured video black level)

t(OSD) Going into OSD Mode OSD Mode (Figure 2) 5.0 ns

t(OSD) Going out of OSD Mode 0SD Mode (Figure 2) | 100 ns

t-orop(OSD) Starting OSD Propagation Delay Switching to OSD Mode (Fiqure [ 3.0 ns

Y orop(OSD) Ending OSD Propagation Delay Switching to Vid. Mode 1ure 3) 14.0 ns

Tow(Clamp) Input Clamp Pulse Width (Part of (Note 14) 200 ns (min)
Sandcastle Sync)

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the devic ay o 4
Note 2: Operating Ratings indicate conditions for which the device is functional, but ac antec
and test conditions, see the Electrical Characteristics. The guaranteed specifications apply for

may degrade when the device is not operated under the listed test conditions

scific performance limits. For guaranteed specifications
test conditions listed. Some performance characteristics

Note 3: V¢ supply pins 2 and 16 must be externally wired together to prev, ternal damage during V¢ power on/off cycles.

Note 4: Human body model, 100 pF discharged through a 1.5 kQ resistor.

Note 5: Typical specifications are specified at +25°C and represent the i likely p Ic norm.
Note 6: Tested limits are guaranteed to National's AOQL (Average going ity Level).
Note 7: The supply current specified is the current for V¢, and V., minus the >nt through R (ISupply =lgcq + locz — IL)- The supply current for Vi, (pin 16)

does depend on the output load. With video output at 1V DC, the ional current through Ve, is 7.7 mA with R = 390Q.
Note 8: Output voltage is dependent on load resistor. Test circuit us 39
Note 9: Measure gain difference between any two amplif Vin =635 mV ..

Note 10: AA, track is a measure of the ability of any two amplifi

gain change between any two amplifiers with the contras v
Ay max the three amplifiers' gains might be 17.1 dB, 16.9 d, and 16
measured typical = 0.1 dB channel tracking.

ck each other and quantifies the matching of the three attenuators. It is the difference in
either 4V or 2V measured relative to an A,, max condition, V,, = 4V. For example, at
3 and change to 11.2 dB, 10.9 dB and 10.7 dB respectively for V,, = 2V. This yields the

Note 11: When measuring video amplifier bandwidth
recommended. Video amplifier 10 MHz isol- est'also
measurement variations occur in single sided |

rise and fall times, a double sided full ground plane printed circuit board without socked is
as this printed circuit board. The reason for a double sided full ground plane PCB is that large

Note 12: Adjust input frequency from 10 MHz (A, i nce level) to the —3 dB corner frequency (f_ 4g)-

ndriven amplifiers relative to the driven amplifier to determine channel separation. Terminate the undriven
at test at iy = 10 MHz for V., 10 MHz.

teed for a horizontal line of 15 kHz. This limit is guaranteed by design. If a lower line rate is used then a

Note 13: Measure output levels of tf
amplifier inputs to simulate genere oading. !
Note 14: A minimum pulse width ¢
longer clamp pulse may be requirec
Note 15: During the AC test the 4V DC
DC and 6V DC.

Note 16: Machine Model ESD test is covered by specification EIAJ IC-121-1981. A 200 pF cap is charged to the specified voltage, then discharged directly into
the IC with no external series resistor (resistance of discharge path must be under 500).

0 ns is gu

1e center voltage of the AC output signal. For example, if the output is 4 V the signal will swing between 2V
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LM1279

Timing Diagrams
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FIGURE 2. OSD Rise and Fall Times
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FIGURE 4. Sandcastle Sync Pulse
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Test Circuits

v O
ANV
30**
ANV
30#*
RED 0SD O AMN 20
GREEN 0SD O—rl 30%*
BLUE 0SD O———
GROUND O 19
c4 |
0.1 uF +8v
RED R2 5 €5 RS
VIDEO |— 18 —
IN R1 30%* 10 uf 430
75 k 3
6 | VRS 2 RED
1 ——> < DRIVE
0.1 uF 018 100k
RED CLAMP CAP LM1279
0
oREN WY TOP VIEW 3 2o
o o]
IN R3  30** g uF C16 c17 L+ 24k
75 A uF g 33 uf g
R10
‘) . Ahh
& R9 430
2.4k
c8 4 VRE GREEN
) ¢ »S DRIVE
|°-WF c18 | 100k
GREEN CLAMP CAP
g 0.1 uF
BLUE R6 €9 5 R12
VIDEO = 13 ° ANA—]
IN RS 30**  4g, R11 430
75 | 2.4k
cie - VRI BLUE
| - * »<S DRIVE
pF c1o | 100k
BLUE CLAMP CA |
0.1 uf
VR4 5
CONTRAST — - 11 SANDCASTLE
SYNC
ook | R13 100
! 0.1 pt
+4V

p +4V

*500 Termination to be
Used at the Outputs

RED
VIDEO
ouT*

GREEN
VIDEO
ouT*

BLUE
VIDEO
ouT*

10009105

**Note: All video inputs must have a series 30Q2 resistor for protection against EOS (Electrical Over Stress). If the OSD signals are external to the monitor, or
these signals are present any time when +8V is not fully powered up, then the OSD inputs also require a series 30Q2 resistor.

FIGURE 5. LM1279 OSD Video Pre-amp Demonstration Board Schematic
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LM1279

Pin Descriptions

Pin Pin
No. Name

Schematic

Description

1 Red OSD Input
19 |Blue OSD Input
20 [Green OSD Input

Veey | ¥ ESD protection

30k

These are standard TTL inputs. An OSD
signal at any of the three pins will automatically
switch the pre-amp into the OSD mode. 7
colors, including white, are available.

VCC1

Power supply pin (excluding output stage)

Red Video In
Green Video In
Blue Video In

o O WM

*

Video

2.4V

IG.SV

Input

*

* ESD protection 'E
z

4 Red Clamp Cap
Green Clamp Cap
9 Blue Clamp Cap

~

Video inputs. These inputs must be AC
Coupled with a minimum of a 1 pF cap, 10 pyF
preferred. A series resistor of about 33Q

e used for ESD protection.

Clamp
Cap

* ESD protection
diodes

6 Ground

{T
o
]

OB
L

The external clamp cap is charged and
discharged to the correction voltage needed
for DC restoration. 0.1 yF is the recommended
value.

Ground pin.

10 |Contrast

12 Blue Drive
14 Green Drive
17 Red Drive

11 Sandcastle Input

Contra

LSO HA

50k

4‘\1

* ESD protection diodes

Contrast control pin:

4V - no attenuation

0OV - over 40 dB attenuation
Drive control pins:

4V - no attenuation

0V - 20 dB attenuation

* ESD protection
diodes

Sandcastle

B

The sandcastle input allows for blanking only,
or blanking with DC restoration. Blanking
requires a 2V input. Clamping with blanking
requires a 4V input.

www.national.com
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Pin Pin

No. Name Schematic Description
13 |Blue Video Out y Video output. For proper black level the output
15 |Green Video Out 50 cez must drive 390Q2 impedance.

18 Red Video Out

* ESD protection

diodes

20

Video
Output

16 |Veeo

Power supply pin for the output stage. There
are no internal connections to V.

ESD and Arc-Over Protection

The ESD cells of the LM1279 are improved over the ESD cells
used in typical video pre-amps. The monitor designer must
still use good PC board layout techniques when designing
with the LM1279. The human body model ESD susceptibility
of these parts is rated at 3 kV (Note 4). However, many mon-
itor manufacturers are now testing their monitors to the level
4 of the IEC 801-2 specification. This requires the inputs to
the monitor to survive an 8 kV discharge. If the monitor de-
signer expects to survive such levels he MUST provide ex-
ternal ESD protection to the video pre-amp inputs! PC board
layout is very important with LM1279 as with other video pre-
amps. The LM1279 provides excellent protection against
ESD and arc-over, but the LM1279 is not a substitute for good
PCB layout.

Figure 6 shows the recommended input protection for a video
pre-amp. The two diodes at the video pre-amp input and a2t
the 30Q2 series resistor offers the best protection against ESD.

When this protection is combined with a good PCB layout, the
video pre-amp will easily survive the IEC 801-2 level L kV
ESD) testing commonly done by monitor manufacturers
protection diodes are moved to the video input side of i
30Q resistor, then the ESD protection will be less effective.

There is also the risk of damaging the diode: there is
no resistor for current limiting. In such a design a iieavier duty

diode, such as the FDH400, should } 1. It is strongly
recommended that the protection diodes be as shown
in Figure 6. The 1N4148 diode has ¢ um capacitance
of 4 pF. This would have little affect on asponse of the
video system due to the low i = of il put video.

Many monitor designers prefer to us single zener diode
instead of the recommended two diodes at the video pre-amp
input. The required location he zener diode is shown in

Figure 6. Itis shown as a dashe licating an alternative
to the two diode solution. The zener diode does give the sav-
ings of one component, but now the protection is less effec-
tive. To minimize capacitance, the zener diode needs to have
a zener voltage of 24V or higher. This is well above the V¢
voltage of the LM1279. The zener diode must be located at
the video input for protection against a low voltage surge. The
30Q resistor is needed to limit the current of such a voltage
surge, protecting the video pre-amp. Protection against ESD
by using a zener diode is about as effective as having the two
diodes at the video input (same location as the zener diode).
A higher series resistor may be necessary for protection
against the zener voltage, but the higher resistor value will
impair the performance of the LM1279; resulting in a lower
bandwidth and a less stable black level. For maximum relia-
bility the monitor designer should not consider the zener diode
solution for ESD protection of the LM1279.

The ESD cells of the LM1279 also gives good tolerance
against arc-over. Once again the monitor designer must be
careful in his PCB layout for good arc-over protection. In the
video chain only the outputs of the CRT driver are directly

exposed to the voltages that may occur during arc-over. A
good PCB layout oest protection for the video pre-amp
against arc-over. The ip vulnerability is mainly through
the grour ces on the PCB. For proper operation all ground
connections ciated with the video pre-amp, including the

grounds to the [ s capacitors, must have short returns to
the ground pins. A significant ground plane should be used to
connect all the pre-amp grounds. Figure 16, the demo board
ic an excellent example on an effective ground plane,
yet u only a single sided PCB layout. Here is a check list
to make > a PC board layout has good grounding:

¢ All associated grounds with the video pre-amp are
connected together through a large ground plane.

1T driver ground is connected to the video pre-amp
ground at one point.

* CRT and arc protection grounds are connected directly to
chassis, or the main ground. There is no arc-over current
flow from these grounds through the pre-amp or CRT
driver grounds.

If any one of the above suggestions are not followed, then the

LM1279 may become vulnerable to arc-over. Improper

grounding is by far the most common cause of a video pre-

amp failure during arc-over.

Vee

1N4148

10 uF
Video

LM1279
Input

! .

"7:" Zener
. .
*=* Diode

'
.-y
.z
A

IN4148

10009112

FIGURE 6. Recommended Video Input ESD Protection

Functional Description

Figure 1 on the front page shows the block diagram of the
LM1279 along with the pinout of the IC. Each channel re-
ceives a video input signal at its input amplifier (-A1). The
output of the input amplifier goes to the contrast attenuator
stage. For easy interfacing to 5V DACs all controls inputs,
including the contrast control, use a 0V to 4V range. The con-
trast control has no attenuation with an input of 4V, and has
full attenuation (over —40 dB) with a OV input. All three chan-
nels will accurately track the contrast control setting at pin 10.

100091 Version 4 Revision 2

7

www.national.com

Print Date/Time: 2011/07/11 14:32:42

6¢LIN



LM1279

Each channel will have the same amount of attenuation for a
given input voltage typically to within +0.3 dB. All channels
will track because the contrast control is the first stage of at-
tenuation and the internal control voltage generated from the
input voltage is common to all three channels.

The output of the contrast attenuator goes to the drive atten-
uator. This stage has a 12 dB control range. This stage is used
for color balance, so the adjustment range has been limited
to 12 dB for a more accurate color balance. Each channel has
its own independent control pin with the OV to 4V control
range. An input of 4V give no attenuation, and an input of OV
gives the full 12 dB attenuation.

The output of the drive attenuator stage goes to the inverting
input of A2. Since this is the second inversion stage, the out-
put of A2 will be the non-inverted video signal. Note that the
output of gm1 goes to the non-inverting input of A2. Also note
that the output of A2 goes to the inverting input of gm1. This
is the feedback for the clamp circuitry. The output stage of A2
is an exact duplicate of the video output through A3. If a
39002 load impedance is used at the video output, then the
black level at the output stage will accurately track the output
of A2. The other input to gm1 is the desired black level output
of the LM1279. Since the LM1279 has a fixed black level out-
put, the non-inverting inputs to gm1 in all three channels go
to a fixed 1.35V internal reference. This sets the black level
output to a nominal 1.35V. gm1 acts like a sample and hold
amplifier. Once the sandcastle sync exceeds 3.6V gm1 is ac-
tivated, driving the input of A2 to a level where the video
output will be 1.35V. For proper DC restoration it is important
that gm1 be activated only during the horizontal flyback time
when the video is at the black level. gm1 also charges the
clamp cap to the correct voltage to maintain a 1.35V black
level at the video output. When gm1 is turned off the vc
stored on the clamp cap will maintain the correct black level
during the active video, thus restoring the DC level for a 1.35V
black level.

The input of A3 receives the output from A2. The video chia
nel of A3 is a duplication of the output stage to As
mentioned in the previous paragraph this is d hat the

DC restoration can be done at the A2 stace. A3 aiso receives

the OSD input and a sandcastle input 1king. By doing
DC restoration at the A2 stage, OSD or ble an pe ac-
tivated at the output stage during th e DC restoration is
being done at A2. There is an interface iit beiween the
sandcastle input and the A3 ouit aes. nterface cir-
cuit will activate the blanking if the ¢ ~astle sync input is
between 1.7V and 6.0V. The blanking mode will force the
output down to a level of ab 0.1V. This is a blacker-than-

black level and can be used |
the CRT.

Once the sandcastle exceeds 6.5V, then the output will no
longer be in the blanked mode, but DC restoration is still being
done on the video signal.

The OSD signal goes into a special interface circuit. The out-
put of this circuit will drive the output of A3 to either an OSD
black level or to about 2.4V above the video black level (OSD
white level). The OSD black level is about 300 mV below the
video black level. This guarantees that if the OSD signal is not
activated for a particular channel, then its output will be slight-
ly below the cutoff level. If an OSD input is received in a
particular channel, then the video output will be at the OSD
white level. The OSD mode is automatically activated if there
is only one OSD signal to any of the video channels. This OSD
control circuit will allow any color, except black, during the
OSD mode. This also saves the need for a special signal to
switch into the OSD mode. Remember that at least one OSD

g at the cathodes of

input must be high to enable the OSD mode, therefore black
can't be used in the OSD window.

SANDCASTLE SYNC

This special sync signal is used to allow for a 20-pin OSD
video pre-amp with all the desired controls. By using a sand-
castle sync, both clamping and blanking can be activated from
the same pin. Figure 4 shows the sandcastle sync signal.
There are four possible modes of operation with the Sand-
castle pulse. These modes are:

1. Inactive Region

2. Blanking and no Clamping
3. Blanking and Clamping

4. Clamping and no Blanking

Figure 4 also shows the voltage levels where the LM1279
switches from one mode to the other mode. As an example
the LM1279 will swiich from the inactive mode to the blanking
and no clamping mode between 1.2V and 1.7V. For proper
operation the ive input must be safely below the 1.2V
level. The blankiig h no clamping pulse must be safely
above 1.7V and belov Blanking and clamping must be
between and 5.8V. Clamping and no blanking must be
above 6.5V v he maximum voltage being limited by V.

If the monitor des ’r desires to blank at the cathode, then
he would 0o into the blanking and no clamping mode for most
a flyback period. During this period it is also necessary to
do estoration. During this time the LM1279 should be
operatl ¢ blanking and clamping mode. In this mode DC
restoraticn is done without interfering with blanking.
In sorme designs the horizontal phase shift capability of the
ris very large. In these designs the video can be moved
so the flyback period can be displayed during the active trace
period for the video. Now the clamping could be done during
the normal video sweep time. During this period clamping with
blanking will give a black bar on the CRT screen. This is not
a normal operating mode of the monitor, but the monitor de-
signer still may prefer not to display this black bar. Under this
condition the clamp pulse must be above 6.5V.

A simple two transistor sandcastle generator is covered in
separate application note. This circuit will generate all four
states for the sandcastle sync, including the clamp with no
blanking when the clamping function occurs during the period
for active video. The switching time between the inactive re-
gion and the clamp only region must be less than 30 ns if
complete elimination of any blanking pulse is required in an
application.

Applications of the LM1279

Two demonstration boards are available to evaluate the
LM1279. One board is the pre-amp demonstration board.
This board was used for testing and characterizing the
LM1279. The schematic for this board is shown in Figure 5
and the printed circuit layout for this board is shown in Figure
7. The other board is a complete video channel neck board
that can be directly plugged into the CRT socket. The
schematic for this board is shown in Figure 10 and the printed
circuit layout is shown in Figure 11. The CRT driver used on
this board is the LM2407. Any of National's monolithic CRT
drivers can be used in this board, but the LM2407 is consid-
ered the best match to the LM1279 based on cost and per-
formance.

Some important notes on Figure 5. All three video inputs have
a 75Q terminating resistor for a 75Q video system. This is the
normal video impedance of the video from a computer sys-
tem. It is possible to also have a 50Q system, then R1, RS,

www.national.com
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and R5 would be changed to 50Q2. R2, R4, and R6 are in se-
ries with the video inputs of the LM1279. These three 30Q
resistors are required to protect the IC from any sudden volt-
age surges that may result during the power up and power
down modes, or when connecting the monitor to other equip-
ment. The monitor designer must include these resistors in
his design for good monitor reliability. If additional protection
against ESD at the video inputs is necessary, then adding
clamp diodes on the IC side of the 30Q resistors is recom-
mended, one to Vs, and one to ground (see Figure 6).
Sometimes a designer may want to increase the value of the
30Q resistors at the video inputs, for additional ESD protec-
tion. This is not recommended with the LM1279. C5, C7, and
C9 are part of the DC restoration circuit. This circuit is de-
pending on a total maximum circuit resistance of about
110Q; 30Q2 input series resistor plus 75Q for the video termi-
nation resistor. Increasing the value of the 30Q resistors will
exceed the 110Q limit. The excellent internal ESD protection
and the external clamp diodes (if needed) will provide excel-
lent ESD protection.

The 30Q resistors in series with the OSD inputs are also nec-
essary if the OSD signals are external to the monitor, or if
these signals are present any time when the +8V is not fully
powered up. Interfacing to the OSD inputs is quite easy since
the signal processing necessary to match the OSD signals to
the video levels is done internal by the LM1279. There is also
no need for an OSD window signal. Any time there is a high
TTL signal at any of the three OSD inputs, the LM1279 will
automatically switch to the OSD mode. A high TTL OSD sig-
nal will give a high video output for that color. The OSD level
is fixed, typically 2.3V above the video black level. This will
give a fixed brightness to the OSD window, but not at maxi-
mum video brightness which could be unpleasant to the
Figure 2 and Figure 3 show the timing diagrams of the GSD
signals for the LM1279.

The recommended load impedance for the LM1279 is ()
However, some changes in the load impedance can be ma

If the load impedance is reduced, the monitor designer must
confirm that the part is still operating in its pro r-
ature range, never exceeding a die temperature of 150°C

When changing the load impedance, the black level shift is
shown in the chart below. The measured Vi output with un-
der 1% distortion is also listed.

Load Vep Blk. Level Shift
4300 3.62V +15mV
3900 3.62V omv
3300 3.58V —25mV
2700 351V —45 mV

When using a lower load impedance, the LM1279 does go
into hard clipping more quickly. This does reduce the head-
room of the video output.

Board layout is always critical in a high frequency application
such as using the LM1279. A poor layout can result in ringing
of the video waveform after sudden transitions, or the part
could actually oscillate. A good ground plane and proper rout-
ing of the +8V are irnporiant steps to a good PCB layout. The
LM1279 does i >ry good coupling between V., and
Ve (pins 2 and his is clearly shown in Figure 7 and
Figure 11 with the shot d large trace between pins 2 and
16. Bot! 1stration boards offer the monitor designer an
excellent exat of good ground plane being used with the
LM1279. These irds are single sided, yet allow the
LM1279 to operate at its peak performance. The neck board

shows a good example of interfacing to a CRT driver and
totl 3T. The video signal path is kept as short as possible
betwec LM1279 and the CRT driver, and also between
the CRT driver and the CRT socket. Actual performance of
the LM 1279 in the video pre-amp demonstration board is

in Figure 8 and Figure 9.

References
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Applications of the LM1279
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“IGURE LM1279/LM2407 Demonstration Neck Board Layout
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Physical Dimensions inches (millimeters) unless otherwise noted
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LM1279 110 MHz RGB Video Amplifier System with OSD

Notes
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