REREINENEE

HIGH PERFORMANCE, HIGH VOLTAGE
M VIDEO DISPLAY DRIVER 1 901

M.S. KENNEDY CORP-.
8170 Thompson Road « Clcero, N.Y. 13039 (315) 689-9201

FEATURES:

Ultra Fast Rise Time — 2.8 nS Typlcal

Wide Bandwldth — 226 MHz Typical

Varlable Gain — 0 to 80 V/y

On Board Reference Output

50 Vpp Output Voltage Swing

Blanking Capabllity

User Adjustable Brightness and Contrast

25,000 V/uSec Slew Rate

Avallable Fully Qualifled to Section B of MIl-Std-1772

DESCRIPTION:

The MSK 1901 Is a high performancs, high voltage, varlable galn video amplifler. The hybrid’s open collector output Is
capable of directly driving a high resolution video display.

The MSK 1901 features differentlal Inputs and a linearly adjustable galn stage with an output offset adjustment which
allows It to be a versatlle performer well sulted for many applications. A TTL level blanking Input Is avallable to set the
output to a predetermined black level Indepsndent of signal Input.

The MSK 1901 Is packaged In a hermetically sealed 24 pin quad flat pack with mounting flanges that can be
convenlently connected to a heat slink.

EQUIVALENT SCHEMATIC

TYPICAL APPLICATIONS PIN-OUT INFORMATION

+ High Resolution Mono-Chrome Displays 1 Qround 13 Vorr
+ High Resolution RG@B Displays 2 Ground 14 VRer
+ High Speed, High Voltage Amplification for ATE 3 Ground 16 Ground
4 Ground 16 Ground
5 Biank 17 Ground
8 Vee 18 Ground
7 Veg 19 N/C
8 Ve 20 NC
9 -Input 21 Output
10 + Input 22 N/C
11 Ground 23 VB
12 VganN 24 Vcp



ABSOLUTE MAXIMUM RATINGS

+Vuy High Voltage Supply (WRT, VcB) veeressisinnen +85V Tst  Storage Temperature Range... -85°C to +150°C
+Veoc Posltive Supply Voltage .....c..cceeenniecrnenes +12V Two Lead Temperature Range .........ceeeueens +300°C
-Veg Negative Supply VOItAge ....c.ccvemeeerncrisnenes =12V (Solder 10 Seconds)
Veg Common Base Supply VOltage.........ccoe... 20V Ty Junction Temperature ..........ccuaeererenes +176°C
Vip  Differentlal INput VORBEE ...c.eeerrrrssscsererermene 2V Po  Total Zg‘:’g’ Dig8lPtion oosvcevvinesserererns 13W
Vaain QGaln Adjust Input Voltage .............. -0.8V to +6V (T = )
Vopr Offset Adjust Input Voltage ............ 0.6V to +6V Te Cass Operating Temperature Range
(MSK 1901B) .oeveicecrvieenirerinnons -66°C to +125°C
Varank Blank Input Voltage ... -0.6V to +8V (MSK 1801)evemverrsssreeresemseresnes .25°C to +85°C
lrer  Reference Output Current .......cceercicivinnnnen 6mA
Paramater T S o !?lmr%:p Mln.mT;'P-m(B)Mu. Unite
Quisscent Current Vou= OV @ +10V 1,2,8 - 55 70 mA
Vow =0V @ -10.6V 1,2,3 - 76  -100 mA
High Voitage Supply @ (War Veg) Tos 125°C - 20 60 (1] '
Thermal Resistance to Cass @ - - 5 7 ‘C/W
aacd B3 E I L I R AR S AT T L X FE RN T Y
(nput Blas Current Vo= OV 1 - 1 +50 pA
2,3 - B 260 | paA
Blank Input Current Vacwk = 0.4Y 1 - 500 600 pA
VI_.AM(' 2.4V 1 - 300 400 pA
Offset Adjust Input Current Vorr= 1V 1 - 2 10 HA
Galn Adjust Input Current Voan=8Y 1 - 2 10 pA
Blank Input Pulse Wicth @ Normal Operation - 30 - - .n8
Common Mode Rejsction Ratio @ Vou= 0.6V Fu=10Hz - - 40 - dB
Input Impedance @ Elther Input FaDC - 10K 20K - Q
Input Capacitance @ Either Input - - 2 - pF
Blank Mode (nput Rejection AmA @ Vouwix= 2.4V Vp= 0.3V - - - 2 mA
Qain Adjust Rejection amA @ AVaan=BY - - - £10 mA
Power Supply Rejection Ratio @ +Veo and -Voo = Nom 5% - 25 30 - dB
L0y S YRR PRI EERERNREEEA ] 11 11 21 1 L T R AR B R A S T R
Referancs Output Voitage loyr < 2MA 1,2,3 5.2 (2] 6.8 v
Qutput Current Blank Mode Vaunk= 2.4V Vosss 1V4VEA.IN = OV 1,2,3 2 0 2 mA
Output Current Min Ofiset Vorr= 0V Vaan =4V 1,2,9 0.5 10 25 mA
Output Current Max Otfset Vore = 6V VQNN-OV 1,2,3 80 100 120 mA
Transconductance Vin= 0.8V Fu10KHZ Vaay= 5V Both Inputs 4 395 600 608 ms
Common Base Current Vcﬁ = 0V 1,2,3 - 30 40 mA
Bandwidth @ @ Vorr=0V_R, = 500 - 200 228 - MHz
Transltion Times @ Vin= 0.6V Vgun= 4V Tp=Ty <1n8 Vorem 1V 4 - 2.8 4.5 ns
Lineartty Error @ Vaan= 1Y Vorr=s 1V Veyu= 0.6V - - - 2 %G8
Galn Lineartty @ Vorr= 1V V= 0.2V Vgy= 0.6V - - - +2 %
Thermal Distortion @ - - - - 2 %08
NOTES:
@ +Vgg = +10V, -Vgg = -10.5V, +Viyy = +70V, Ve = +10V, Veank = 0.4V, C = 6pF, R = 2000, Vaain = Vorp = £V)y = OV Unless otherwise
speacifled.
@ Thpeeli parameters are guaranteed by design but nesd not be tested. Typlcal parameters are rapresentative of actual device performance
but are for reference only.
@ Much faster rise times are obtalnable without using test sockets. In addition, a peaking network may be used to Improve overall bandwidth.
@ Industrial grade devices shall be teated to subgroups 1 and 4 unless otherwise requested.
® Military grade devices ("B" sufflx) shall be 100% tested to subgroups 1, 2, 3 and 4.
® Subgroup § and 8 testing avallable upon request.
® Subgroup 1,4 Tam Tomw +26°C
Subgroup 2, 6 Ta=To= +126°C
Subgroup 3, 8 Ta=Tg=-55°C



TYPICAL CONNECTION CIRCUIT
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The connectlon clrcult shown above Is for the MSK 1801. The R and Lp are external components and must
not be located near ground planes If possible. A high quallty resistor such as Bradford Electronics P/N'FP10-200
Is required for optimum response times. Use an Inductor with a high self-resonant frequency that can withstand
the currents required for the application. The ferrlte beads should be located as close to the dut as possible.
Fare-Rlte Corporation P/N 2743001111 beads work well for most applications. For additional applications
Informatlon, please contact the factory. Evaluation amplifiers with test boards are readlly avaliable from M.S.
Kennedy Corp.

NOTES:




OUTPUT CONNECTIONS

In applylng the MSK 1801 In a system, two
challenges present themseives. The flrst challenge Is
to minimize any stray capacitance from the output pin
to ground. Since the output connection Is extremely
susceptible to capaclitance loading, the elimination of
ground planes adjacent to the output and resistive load
are important or the rise and fall times willl be limited. A
couple of hints are t0 keep output connections as short
as possible and Insure that any ground plane Is at
least one inch from the output signal.

The second challenge Is to provide a very low
Impedance connectlon between two sets of ground
pins (1, 2, 3, 4 and 15, 16, 17, 18). If mounting permits,
the best solution Is to run a broad ground track under
the MSK 1901 connecting the adjacent ground pins.
However, the standard practice of heat sinking the
MSK 1901 directly to the CRT chassis usually
precludes this. A cut-out Is usually provided in the PC
board where the MSK 1901 Is surface mounted on the
opposlite side from the other components. Two
suggestions for this surface mounting technique to
Improve performance are directed at functionallity or
speed.

A functional solution Is to run a ground trace on the
output pin side of the hybrid on the back slde of the PC
board. The trace should be 0.1 to 0.2 Inch necking
down to 0.1 Inch as It perpendicularly crosses the
output trace on the other side of the board. This results
In added capacitance of only 0.1 to 0.4pF.

A high speed solution Is to have the ground cross
the Input pin slde of the hybrid. To counter the signal
ground disruption, the signal ground (pin 11) Is
Internally connected to the (15, 16, 17, 18) grounds.
Use as broad a ground trace as possible to Improve
stabllity.

A third suggestion Is to buffer the MSK 1801 using a
differentlal follower stage. This configuration as shown
in Figure 1 below allows an easler layout which
minimlizes stray capacitance. The rise time Is
essentlally limited by the capacltance of the output
transistor and that of Q1 and Q2.

+Vypy j_ |
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(CRT)
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MSK - Q2
ViN—1190

Figure 1

POWER SUPPLIES

A 10V and a -10.5V power supply are required for
proper opsration. These supplles can be set at +12V
for convenlence but this will Increase the Internal
power disslpation and package case temperature. Vi ps
can be any voltage above Vgp but not greater than Veg

+85V. To achieve maximum performance good high
frequency grounding practices and PC board layout
are essentlal.

Proper power.supply decoupling Is also essential for
stabliity and good video performance. Place bypass
capacitors as close to power supply pins as possible.
Refer to the typlcal connection clrcult for
recommended connectlons.

POWER SUPPLY SEQUENCING

Power supply sequencing Is necessary to avold
Internal latch-up of the hybrld. External dlodes should
be placed (anode to cathode) from Vgg to GND, from
GND to Vee and from Vgg to Virs. If power supply
sequencing Is not possible, all supplles should be
applled to the hybrid within 5 m$S of each other.

POWER DISSIPATION

The MSK 1901 power disslpation wlll vary
depending on load requirements and speed. The quad
flat pack of the hybrid is designed to provide a low
thermal resistance path from the hybrid circult to an
external heat sink. Mounting flanges provide for
excellent mechanical and thermal attachment of the
package to the heat sink. In addition, the package Is
electrically Isolated 8o that mounting Insulators are not
needed and the heat sink can be at any convenlent
potentlal. Refer to the following table for typlcal power
levels for selected video conditions:

POWER DISSIPATION TABLE
(Tc = 25°C, Vi gg = 70V, R = 200Q)

Duty ICPp PLoap TOTAL
Vo-Vauck| Cycle% Watts Watls Pp Watts
0 0 1.8 0 1.8
35 100 7.8 6.1 13.9
35 80 8.5 49 11.4
80 80 6.8 10 16.8

When using multiple MSK 1901's, attach all devices
to a common heat sink (e.g. In a RGB system). This
allows close thermal tracking between hybrids and
Improves color balance with varying Input drive and
amblent temperature conditions. Common thermal
tracking of the devices reduces timing and other errors
found In RBG systems.



APPLICATION NOTES

INITIAL SETUP

It Is Important to set the Vorr &nd Vg Inputs to obtaln
balanced rige/fall times during Initlal setup of the MSK
1901. If the qulescent current level of Vorr Is set too low, It
wlil slow the rise time and limit the bandwidth of the MSK
1901.

VIDEO INPUTS

The analog Inputs (+Vy) are designed to accept RS343
signals, £0.714Vpp, and wlill operate properly with a
common mode range of +0.5V with respect to ground.
Therefore, It 18 recommended that the Input signal be
limited to £1.3V with respect to ground, (signal + common
mode). Although large offsets of 2V (with respect to
ground, signal Included) can be tolerated without damage
to the hybrid, output linearity suffers and therefore It Is not
recommended.

Vaan

Vaan I8 the DC galn (contrast) control which varles the
hybrid's gain from 0 to 80V/y. The Internal reference (Vaer)
Is avallable to drive this Input. Normally & 6K potentiometer
is connected between Vrgr and GND Is used to vary the
geln, but any 0-5V external DC source may be used with
some additlonal degradation of galn stabllity over
temperature. A 0.1uF capacitor should be connected from
the Vaa pIn to ground to Improve stablilty.

The galn equatlon for the MSK 1901 Is:

Virs - Vo= Vinx Gu X Ry
= ViN (Vaan x 0.08) Ry

The overall gain of the MSK 1801 may vary by +20%
due to process varlations of the Internal components.
Temperature varlations also effect galn, <150 ppm/°C. If
more than one MSK 1801 Is used In a system, steps should
be taken to make them track thermally (l.e. a common heat
gink). This wlll reduce any mismatches due to varying
temperatures.

Vorr

Vore I8 the output offset (brightness) control used to set
the output qulescent current and consequently the DC
output voltage (black level). Output qulescent current
adjustment range Is from several pA to 100mA nominal (80
to 130 mA actual). Normally a 5K potentiometer is
connected between Vgrer and GND to this Input, but any 0 -
5.5V external DC source may be used. A 0.1uF capacitor
should be connected from this pin to signal ground to
Improve the amplifier's stablilty.

BLACK LEVEL

The voltage deveioped across the external load resistor
with a OV video Input to the MSK 1901 Is the black level.
This voltage may be changed by adjusting the load resistor
or by varying the output qulescent current of the MSK 1801
as described In Vorr above. The black level could also be
effected by the Vagan control voltage If the video Input has a
DC component. AC coupling of the video Iinput wlil prevent
this phenomenon from occurring.

BLANKING

The blank Input Is a TTL active high Input. When active It
wlll disable the video input of the MSK 1901 and allow the
output to rise to approximately Vi rs. If the blank Input rises
above 3V some Interaction between Vorr and BLANK level
may occur. The BLANK Input Is Independent of the Input
gignal and must be tled “low” to activate the amplifier If the
blanking function Is not used.

Vaer OUTPUT

Vrer Is a buffered zener reference with a nominal output
voltage of 5.5V 5% which can source up to 4mA. It s
avallable for use In adjusting the offset and galn. If multiple
amplifiers are used for RGB amplification, the amplifiers
should all share the same Vger pin from one of the hybrids.
The Vaer pin should be buffered with a unity gain precise
amplifier when driving three amplifiers for RGB
applications.

Ves

The V¢s Input Is the base connectlon to the output stage
conslsting of a common base, high voltage stage and a
high speed, low voltage current amplifier In a cascode
arrangement. This Input requires a very stable 10V DC
nominal voltage. Any AC signals at this point will be
amplified and reflected In the output. The PSRR of the
output stage Is directly related to the stebility of this Ves
voltage. ’

VIDEO OUTPUT

The video output voltage Is obtalned from the open
collector of a cascode clrcult designed to operate with a
nominal output supply (V as) of +70V. Vi as must be greater
than the applled Vgs voltage, but less than Vcs +65V. The
output of MSK 1901 will drive loads up to 260mA when
proper heat sinking Is used.



MECHANICAL SPECIFICATIONS
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NOTE: ESD Trlangle Indicates Pin 1,

REF | MIN MAX REF | MIN MAX
A ,090 1.01 K 716 726
B | .120 130 T 996 1.006
C 746 766 M 460 —
D [ .160 170 | N 080 .080
| E_ | 6665 876 0 103 117
F 012 018 P ,008 012
 Q 245 255 Q 038 042
H 406 608 BG) — 206
I 450 — S 086 106
J 1086 096
ORDERING INFORMATION
Part
Number Screening Level
MSK 1901 Industrial
MSK 1901B Milltary - Mil-H-38534

M.S. Kennedy Corp.
8170 Thompson Rd., Cicero, New York 13039-9393
Tel. (315) 699-9201
FAX (315) 699-8023

The Information contained herein Is belleved to be accurate at the time of printing. MSK reserves the right to make
changes to its products or specifications without notice, howsver, and assumes no llabllity for the use of its products.

8201 Rev, 8/83



