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TEXAS INSTRUMENTS INCORPORATED
Apparatus Division

13500 North Central Expressway
Post Office Box 6015
Dallas, Texas 75222

PROPOSAL TO DESIGN AND FABRICATE
CURSOR GENERATING CIRCUITRY (U)

Addendum 4 to Proposal No.
C126~-CP65

9 May 1966

SECTION I-
INTRODUCTION

‘Texas Instruments proposes to design and fabricate certain

cursor generating circultry for the FLIR system now under contract
in order to provide proper interface with prospective airframe
contractors and in order for the FLIR to be integrated properly
into the total avionics system. ' '

SECTION II

TECHNICAL DESCRIPTION

Four cursors are required for integrating the Forward Looking

Infrared (FLIR) subsystem into the avionics system. They are

as follows: '
Fixed Eievation Boresight.

2. Vertical cursor displaced from centerline
by a computed amount.

3. Two indexing marks at top and bottom dis-
placed from centerline by a computed amount.
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k. Horizontal cursor displaced from center
downward by e computed amount.

The cursors described above will be generated electronically _
and displayed on the face of the crt as bright lines. PFigure 1
shows the proposed format on the display.

The fixed elevation boresight cursor is generated by adding

a 15-VDC level to the vertical sweep waveform. This new form
fires a Schmitt trigger circuit. The output of the Schmitt
trigger is shaped by a monostable multivibrator to give a
controlled-short pulse. This pulse, when added to video,

yields the fixed horizontal line. Figure 2A shows the block
diagram of this proposed circuit. The vertical sweep waveform
has a peak voltage of 30-VDC which represents the extreme lower
limit of the display format. The addition of the de-level would
intersect the sawtooth at 15-volts which would center the
horizontal boresight line on the display. The monostable-
multivibrator output is a square wave. The width of this square
wave 1s adjusted to illuminate one horizontal-scan line.

The vertical cursor is generated by adding a variable de-level
to the horizontal-sweep trigger waveforms. Again, the resultant
waveforn fires a Schmitt trigger. Since the vertical line is

a series of dots, the output added to video must be very short
pulses. The pulses, or spikes, are obtained by differentiating
the output of the Schmitt trigger.

Position of the vertical cursor is determined by the variable-
de-voltage level which operates on the horizontal sweep saw-
tooth wave. Peak voltage of the horizontal sweep is 15-VDC.
Figure 2B shows the block diagram of the circuitry required.

Two indexing marks are generated by adding two fixed de-levels
to the vertical-sweep waveform. The two separate outputs each
firea Schmitt trigger. This output is then shaped by a multi-
vibrator. The two, short square-waves obtained from the multi-
vibrator trigger a gate circuit which allows a series of pulses
to pass to the video. These pulses generate a short, vertical
line at the top and bottom of the display. The gated pulses
are obtained similarly to pulses which generate the vertical
cursor. They require a variable dc-level which determines the
horizontal location of the indexing marks.

ma
-
Foreram
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The two, fixed dc-voltages are chosen to locate the indexing
marks vertically. An input of 2-VDC will fix the top index
while the 28-VDC input will locate the bottom index. Width of
the square-waves out of the multivibrators is adjustable and
determines how many pulses pass to video and therefore control
the vertical length of the indices. PFigure 3 shows the block
disgram.

- The variable location horizontal cursor is obtained in the same
manner as the boresight cursor. Vertical location is deter-
mined by the variable dc-level added to the sawtooth waveform.
Figure 2C shows the block diagram.

This method of generating cursors represents the least amount -
of modification to the present system and would not require.
elaborate mechanisms. Although some work would be required to
meke this circuitry campatible with the existing electronics,
packaglng can be done within the present electronics unit.

Figure 4 shows the proposed location of the printed ecircult
boards in the electronics unit. Pigure 5 is the bottom view

. of the electronics unit which shows the cable harness and

terminal block. The terminal block will be moved to accammodate
installation and wiring of the circuit-boerd connectors. Cable
harness modification will also be necessary. '

Because existing sweep waveforms are sampled and operated on
to obtain proper video inputs, some modification to existing
circuits may be necessary to match impedances and prevent over-
loading. For this reason, Texas Instruments must retain the
entire system during the integration and systems test.

SECTION III
PROGRAM SCHEDULE

The effort proposed in Section II consists of:

3.5 man-months of engineering

3.0 man-months of drafting

3.0 man-months of processing and assembly
4.0 man-months of technician effort.

Thé items and services include design and processing of the
necessary circultry and interfacing of the FLIR system in order
to accomplish the design described in Section II.

5
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I. INTRODUCTION
This proposal describes the modifications necessary for 1ncreasing

i sensit1v1ty and ease of operation of the FLIR 3 system

- Increased sensitivity will increase range of target detection end -

fallow more flex1bllity of‘tactics.

be controlled w1th1nwa few thousands of an:inch.
The Ge Hg bars will be 1ndium soldered _o-1ndividual copper ,
tsubstrates. The bars are. lapped to.the .oho tﬁlckness. Thlckness
of the copper substrates is extremely uniform and usua.lly made :
- .002 to .005 inch thicker ‘than the detector bar width. Bar
location on the substrate is held within .001 inch of the desired
location. By stacking the substrate-bar subassembly,>very accurste

syaclng can be achieved.' This assembly technique allows indiv1dual
bars to be replaced in case of failure._ _ :

The cooler-detector assembly will be relocated and new mounts
fabricated. The optic path changes since the detector»is now at

the system focal polnt. ’Thi necessitates' s 0 ’a,new.oyramidalc’

'“elevation mirrorﬁ
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A matrlx-grld cathode ray uube will be installed in each disvlay'

M’»‘re'olacing t‘le three- gun CRT. Of the 3o a.vailable apertures in' the

Ge Hg detectors will |

w1ll be electronically delayed a.nd a.dded to 4, 5'ana

leideo is. then delayed and added to v1deo from detectors 1 5 and’3...
A seventh delay line then delays the summed v1deo from detectors
2, 5 end 8 to correspond with the No. 2 MATRICON grid displacement.
Since all video is now superimposed, the second set of adder
t’c1rcuits (adiusted externally by control unit knob) ceén be modified
.to allow 100% of each spectrum to be simultaneously displayed._,
"'Previously, as video-from ene spec»rum was increased, the other
d'_'spectrum wasiproportionally attenuated.
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llntegration of a' second control unit into the System. - This auxiliary

control will a.llow a second operaoor to conurol all system f‘unctions
"'fexﬂept turn on-off capa.bi‘lity.» ‘ ’

by a smgle ca,ble..utillzlng a. ?6 rin co'wector.-_ ‘ALl power a.nd

excitation voltages will come from the main g:'\ntrol unit,
Modlfication to the ma.ln control unJ.t will mclude removal of
rea.a.y adcition of - fou.r hPD'I‘ rel aj ' a.nd two SPDT relays. fA

";‘bedge-llghted pene :v'll be provided as we"l as a switch to tra.ns
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Sca.nner automatic stowing synchro and logic will remain here and
4_ not be duplicated. v . L
. Because of long 1ead time vendor 1tems dellvery could not be '
nade b_efore»6 January 1067. I the system is already 'delivered

3 o . December. As is- the case \rlhh the auxiliary control u.nlt, a modification
k1t may be suppliea to Field Serviee Personnel if .,hcr grogram schedule

will not ailow in-nle.m, modiflcaulons.
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The scanner handling cart 1s uscd for installation and removel of the
scanner from the aircreft and transportation and storage when the scanner
is out of the aircraft. The cart will allow the scanner to be operated

when outside the aircraft and facilitate routine maintenance. Operation

N

.of .the cart will utilize a ﬁ&drau‘ ic jack wcrking through a 'parallelogram-»
-":‘tfpe llnkage to cont:.naally mamta:.n the scamnner platform in 1ts norma.l
"-;attltude w1th respect to the alrcraft. Tnls w111 smp ify ins .,ea.lation
: 'a.nd removal of the sca.nner a.s well as allow the elevation servo to be o

eallstlcally exercised when the sca.nner 1s ou'c of the alrcrafr,.
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