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1 INTRODUCTION
I-

The purpose of this program is to demonstrate the concept of an auto-
mated assembly line for hybrid microcircuits , through the establish-
ment of techniques for tape carrier mounting of semiconductor chips,

- burn-in and testing of these chips on tape and their placement into
representative hybrid circuits. The Tape Chip Carrier (TCC) system

- permits mounting of semiconductor chips on reels of sprocketed film.
The system is an established means of automating the interconnection
of individually packaged semiconductor chip devices. It has been

I. adapted ’to the fabrication of hybrid microcircuits used in the manu-
facture of certain commercial computers. The Army is interested in
utilizing the tape carrier mounting technology for the manufacture
of hybrid microcircuits for military electronic applications when
advantageous for economic reasons or desirable from the viewpoint
of increased reliability . Its overall adaptation to the hybrid

I program. The automated assembly line will make use of an automatic
feed mechanism at each process step, and magazines to transport
substrates and partially assembled circuits between process points.

!- I This is the fourth quarterly report on the MM&T program. Honeywell
is pleased to report continued good progress as the first of the
Material Handling Systems are nearing completion .
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SECTION 1

MATERIAL HANDLING SYSTEM

I
The Material Handling System is taking shape with extensive work on

i several of the components of the system. Most effort during this
I reporting period was expended on the Air Substrate Handling System

for the Weitek Model 44 printer and the Furnace On-Loader to be
attached to the Lindberg Firing furnace. Progress on the other
system components has been mostly made in the areas of design and
detail drafting and will be discussed further below.

¶ The following is a status summary of these and other components of
the Material Handling System.

1. The Mechanical Substrate Handling System was completed during the
previous reporting period and is described in the August 1978
report.

2. The Air Substrate Handling System is nearing completion with all
parts fabricated. The air and relay logic systems are being
assembled. During this reporting period some problems with the
system were experienced during the debugging stage. These prob-
lems required redesign and rebuilding of certain components of
the system. The parts involved were the air slide track which
experienced an oscillation in air flow causing in turn the sub-
strate to vibrate against the vertical track guides. This

* oscillation which was not observed in work with the proof model
• track was determined to be caused by the type of flow regulating

J valve used on this system.

Another difficulty ensued in the stopping mechanism which captures
the substrate at the end of the slide for positioning over the

- L vacuum hold-down orifices. This system must be precisely bal-
anced in order to prevent the substrate from bouncing back into

r the track. Extensive experimentation was required and some

J redesign and rebuilding in order to have this system work satis-
factorily and consistently .

Figure 1 shows an assembly drawing of the Substrate Handling
System. Figure 2 shows a detail drawing of the air slide table
and stopper mechanism. Figure 3 shows the operation of the

‘1 lifter table and substrate snugging mechanism. And finally,
Figure 4 shows the magazine index mechanism.

• 3. Furnace On-Loader. The Furnace On—Loader was completed during
this reporting period and underwent checkout, debugging and some
redesign and rebuild. Finally it was married to the Lindberg
Model S-B Furnace.

r

j ii 1—1
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* Figure 5 shows an overall view of the system during check-out in

the laboratory , prior to attachment of relays and controls. Fig-
ure 6 shows the system viewed from the rear. Note the extended
magazine retrieval system and the fresh magazine waiting stack.
The belt loading mechanism is shown in Figure 7. A detail of
the index mechanism is shown in Figure 8. This mechanism works
much like the escapement of a watch using the magazine separator
ribs and a set of guide pins driven in and out by air. The
magazine is fed through vertically by gravity action on its own
weight. Figure 9 shows the system after mounting on the Lindberg

• Furnace complete with electrical and pneumatic control box. Fig-
ure 10 shows the substrate accumulator and belt placement mech-
anism. The same mechanism with the row spacing switch in the

- foreground is shown in Figure 11.

4. The Furnace Of f Loader design has been completed . Ninety percent
of tWe components have been machined and assembly of the system

- 
has been started .

h 5. The approach to the Dryer System has been altered significantly
for the sake of simplicity and economy. Instead of taking the

1 substrates out of the magazine and placing them on the dryer
- belt, a special oven will be designed and constructed which will

-- hold eight magazines. The substrates will be dried in the oven
I while still in the magazines. At less than one—half hour drying

time this approach will meet or exceed the required printing
speed of 750 substrates per hour.

11 6. Browne On-Loader. Design is 10 percent complete, fabrication
!- I.  has not been started.

r 7. Browne Off-Loader. Design is 10 percent complete, fabrication
has not been started.

E 
8. Solder Reflow On-Loader. Design is 10 percent complete, fab-

rication has not been started . *

9. Solder Reflow Off-Loader. Design is 10 percent complete, fab-

I rication has not been started .

10. Automatic Wire Bonder will be supplied with an automatic
r substrate handling system through modification of the Welteck

I: mechanical feed system.

- NOTE: All work on the Material Handling System was temporarily sus—
(I pended at the end of this reporting period pending approval of addi—

tional contract funding .

II 
4
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SECTION 2

BURN-IN SYSTEM

The bu rn—in  tank design is complete and has been released to the
machine shop for fabrication . Manufacturing of the tank is in the
initial stages. Fabrication of the PC board mounting tray has been

P started and several piece parts have been completed .

The PC boards (P/N 34031328) have been built and delivered to
Honeywell. Figure 12 shows a photograph of this PC board . The POGO
pins will be inserted in the square array of small holes around the
larger central holes. Additional interconnect runs are on the other
side of the board.

The pump and filter to be used are on hand as they were previously
used on the ERADCOM R&D Program (DAABO7-77—C—2708). A special T and 

P

valve connection to this system will be built.
- 

The temperature controller was delivered to Honeywell as well (see
Figure 13). This unit is similar to the one used on the above N

( program and has worked very satisfactory.

- Summarizing , the following major system components have been built or
delivered and are ready for assembly.

1. PC Boards, P/N 3403128

I 2. Temperature Controller , Fenwal P/N 40—704011—425
3. Heater Pads for Tank
4. Relays and Housing

I 
5. Tank Insulation

NOTE : All work on the Burn—In  System was temporari ly suspended at
the end of this report ing period , pending approval of additional

f contract funding .
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SECTION 3

E N G I N E E R I N G  SAMPLES

- 
I. FIRST SUBMISSION

A. ELECTRONIC COMMUTATOR (34030402)

- 
Five e lectr ical ly  and visual ly  acceptable devices were shipped dur ing

I a previous reporting period .

B. RANDOM ACCESS MEMORY (34030405)

Five e lect r ical ly  and visual ly  acceptable devices were shipped dur ing
a previous reporting period .

C. MINILASER COUNTER (34030411) -

II Five electr ical ly and v isua l ly  acceptable devices were shipped dur ing
a previous report ing period . 

V

D. SINCGARS DISCRIMINATOR (34030408 )

I Five electr ical ly and visual ly acceptable devices were shipped dur ing
the previous report ing period .

E. CRYSTAL OSCILLATOR (34030417)

I Five Oscillators have been successfully trimmed and tested and meet
all specif icat ions.  Final testing with the Temperature Controller
was successful ly  completed and the devices were shipped early in this
rep ort ing period . No f u r t h e r  samples of this device type will be

I b u i i t  du r ing  the remainder of this prog r am per agreement with  the
ERADCOM Technical Director and the Procurement Specialist.

r The test reports are contained in Appendix I of this report .

I F. TEMPERATURE CONTROLLER (34030415)

Five Temperature Control lers  have been successfully trimmed and
- 

tested and meet all specifications.  Final testing with the Crystal
Oscillator was successfully completed and the devices were shipped

U early during this reporting period .

~~ 
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The test repor ts for the Tempera ture  Con tro l le r  are con tained in

r ( Appendix II of this report.

t As with the Crystal Oscillator no f u r t h e r  samples of this device type
w i l l  be b u i l t  d u r i n g  the r eina hider ol t h  h; proq r am .

I I .  SECOND SUBMISSION

- 
A. ELECTRONIC COMMUTATOR (34030402)

f t  Assembly of the Electronic Commutator samples is complete and the
devices are in f ina l  test. Shipment is expected on or before the
scheduled date (see F igure  14) .

Several prob lems wer e experienced during assembly. The bump mask for
the CD4051 chip contained an error which needed to be corrected . A
new mask is on order, but will not arrive in time to be used on these
samples.

Several significant milestones were reached during the assembly and
test of these devices. Successful wafer bumping of CMOS wafers was
accomplished. About 600 CMOS chips were successfully inner lead
bonded to tape . Electr ical  testing of these chips on tape produced

1 yields in the 80—90 percent range . This is the f i r s t  time that  CMOS
- devices have been successfully bumped and tested .

~ [ B. RANDOM ACCESS MEMORY (34030405)

The Random Access Memory (RAM ) samples experienced several serious
problems which have ef fec ted  completion and del ivery .  A major pro-
blem was encountered when,  ear ly  dur ing  this report ing period , it was

I discovered that  the wa fer manufac tu re r  ( Synertek Inc . )  had shipped
wafe r s  wi th  a redesigned chip (5? 2 114/2082Z) ra ther  than 512114 used
in the f i r s t  eng ineer ing samples. This switch was made wi thout  not i—
f ica t ion  to Honeywell ~.nd del ivery was made several months a f ter  the

I wafers  were ordered . Fur thermore , the vendor destroyed masks and
V tooling so that new SY2ll4 wafers could not be built.

- It was decided to keep the wafers with the 2082Z configuration chips.
New matching tape, bump masks and thermodes were designed and
ordered . After the redesigned lead frames and masks were received

_ and matched to the 2082Z wafers it was discovered that several of the
bump locations on the mask did not match the bonding pads on the

‘- chip. After checking back with Synertek , who had supplied the pad
location data, they admitted an error was made in presenting the

F location data. A trip is planned to Synertek early during the next
L reporting period in order to obtain correct pad location data, as

well as to discuss how such problems can be avoided in the future.

L 
Since once more new masks and tape have to be ordered , additional
delays in the delivery of the RAM devices may be expected . Tentative
estimates place delivery schedules in the October — November time
frame (see Figure 15).

r 1
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C. MINILASER RANGEFINDER COUNTER (34030411)

f Assembly of the Minilaser Rangefinder Counter devices is complete and
- the devices are in final test at the end of this reporting period .

Shipment is expected early in the next reporting period (see Figure
J 16) .  Dur ing  this period bumping of the fol lowing wafer  types was
I accomplished : 54LS04 , 54LS08 , 54LS51, 54LS74 , 54LS112 , 54LS157 and

54LS 160. Approximately 1000 chips total of these types were inner
lead bonded and e lectr ical ly  tested on tape with yields rang ing from
80—95 percent.  Figure 17 shows a 54LS74 chip inner lead bonded on
tape and after electrical testing.

- D. SINCGARS DISCRIMINATOR (34030408)

f Ten Discriminator samp les completed assembly and testing during
1. this reporting period , ahead of schedule (see Figure 18) . Five

visually acceptable and operationa l devices were shipped on 6 July
r 1978. This shipment marks a signif icant  milestone in this program ,
[ as it includes the f i r s t  TAB ’ed* devices in this contract .  Included

- in this shipment were serial numbers 101, 103 , 105 , 109 and 110 ,
- which met all specifications . Figure 19 shows a photograph of two

I completed SINCGARS Discriminator hybr ids still attached on one
- substrate, but prescribed in preparation of snapping (separation) .

In addition to the electrically in-spec devices serial number 102
was shipped as a display sample. This device was operational , but
wi th  a s liqhtl y below spec output voltage at the center frequency.
All  other assembled devices were operational as well .  During this
reporting period both TC1125 and CA3 130 (CMOS ) wafers  were bumped .

f’ Approx imately 260 chips were inner lead bonded and tested on tape .

Appendix III includes the test reports for the five shipped devices

~ f identified by serial numbers.

• 1 1

ii
*tape ‘ automatic bonded
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SECTION 4

CONCLUSIONS

~ I-- During this reporting period good progress continued in most areas of
the program. The first Engineering Samples of the Crystal Oscillator

( 
and Temperature Controller circuits have been shipped . Also shipped

- were the first TABI ed* devices, namely the Second Submission Samples
of the SINCGARS Discriminator. Progress in assembling the TAB ver-
sion of the Commutator and the Minilaser Counter is good. The RAM
experienced a major problem in that new tape and masks had to be
ordered twice due to an unannounced switch in device layout and
further errors in pad location data. At the end of this reporting
period all effort on the Material Handling System and the Burn-In

- System was temporarily suspended , pending a request for additional
- - funding.

Ii
- t

1
( *tape automatic bonded
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SECTION 5

V 

PLANS FOR THE NEXT REPORTING PERIOD

r During the next reporting period Second Engineering Samples of the

I Electronic Commutator and Minilaser Counter devices will be assem—
- bled , tested and shipped. A trip will be made to Synertek to obtain

correct pad location data and to explore better ways to extract and
I transfer this data without possibility of error. Tape and bump masks
L for the RAM will be reordered and a new schedule will be established .

- Preparatory work for the build and assembly of the Confirmatory
- E Samples will be initiated . Discussion and negotiations in order to

obtain additional contract funding will continue.
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SECTION 6

[ PUBLICATIONS

[ 1. The following paper was presented at the 1978 (28th) Electronics
Components Conference and published in its Proceedings on April
24, 1978 in Anaheim , CA: “Lead Forming and Outer Lead Bond

I Pattern Design for Tape Bonded Hybrids”, by William R. Rodrigues
j  de Miranda, and Dr. Rudolph G. Oswald of Honeywell Inc., and Don

Brown of the Jade Corporation.

2. The following paper was presented at the Symposium on Plastic
Encapsulated/Polymer Sealed Semiconductor Devices for Army

I 

Equipment and published in its Proceedings on May 10, 1978 at Fort
Monmou th NJ: “Automated Tape Carrier Bondin~ for Hybrids” by Dr.
Rudolph G. Oswald, William R. Rodrigues de Miranda and James 55•
Montante.

I

I

I 
~~~~ 

-

Ii
‘V

_ _ _ _ _ _ _ _ _ _  L



Appendix I

r
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1.1 Reason for Test

Acceptance tests were performed on the first lot of engineering
samples to be delivered to ERADCOM under Contract DAABO7-77-C-0526.
The purpose of these tests is to demonstrate that these samples are
functional and meet the specifications listed in paragraph 1.3.2.

1.2 Description of Test Apparatus

The equipment listed below was used to perform the tests specified
in paragraph 1.3.

Last Due for
Equipment Used Model # HI ID * Calibrated Calibration

Ambitrol Twin TW—5005 CG1804—40 9/6/77 9/6/78
Power Supply

Ambitrol Twin TW—5005 CG1804—37 11/4/77 11/4/78
Power Supply

Fluke Digital 8600A CG13567 12/6/77 7/6/78

F Multimeter

Fluke Digital 1952A CG12097 11/16/77 5/16/78
• r’ Counter-Timer

General Radio l434—M X—289 11/14/77 11/14/79
V Decade Resistor

Exact Signal 124 CG12041 1/10/7 8 1/10/79
Generator

NOTE: The power supply output levels were set with the aid of the
Fluke Digital Multimeter.

1.3 Test Procedure

1.3.1 Functional Trim

The functional trim procedure and trim results are contained in
Appendix A, for Serial Numbers 7, 8, 11, 14 and 15.
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1. 3. 2 Acceptance Test Specifications

The Crystal Oscillator (D340304 18) shall be acceptance tested in conjunction
with the Tempera ture Controller (D340304 15). Refer to Test Report Number
Controller -001 for further details.

The ‘~emperature Controller/Crys tal Oscillator circuit shall exhibit a
frequency change of less than + 20 parts per mill ion over the temperature
range of -40°C to +75°C at center frequency.

1.4 Test Data

The five engineering samples being delivered passed the tests specified in
paragraph 1. 3. 2. Test Data sheets which contain the test results for Serial
Numbers 7, 8, 11, 14 and 15 are attached.
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TEMPERATURE COt~TROLLER
P/N 34030415—001
S/N ~ 7

•

CRYSTAL OSCILLATOR
P/N 34030418—001
S/N _ 7

* Date of Test ~~
— ij — 7 g

1. Center Frequency Adjust at Room Anibient

13~~~,o ~~37 L/ 9~~
Resistance Value (ohms ) Frequency (Hz)

2. Frequency/Temperature Stability

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  21~~~37 Sb’~tFreq . @ -40°C Freg . 8 40°C

~~~~i~~~~93i )
3ao 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Freq. @ —30°C Freq . 8 50°C

_ _ _ _ _ _ _ _ _ _  _ _ _ _  

21 J~:737 ) 52O
Freq . 8 -ib~~ Freq. 8 60°C

f Freq. @ 0°C Freg. 8 70°C

_______________ 2I ) ’~37)~12(~.
Frog. @ 2~ °~ Freg. 8 75°C

I

f \ 
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~ I TEMPERATURE CONTROLLERv P/N 34030415—001

- I S/N _s

CRYSTAL OSCILLATOR
P/N 34030418—001
S/N ‘

~~

Date of Test 5- / I - 7~

1. Center Frequency Adjust at Room Ambient -

I

- Resistance Value (ohms) Frequency (Hz)

2. Frequency/Temperature Stability

F aI ) c33 7 ,.~.9C 2? ,~ 3-7 ,5o�
( Freg . 8 -40°C Freq . 8 40 °C

1 .~o ) ’~37 , 353 2/ ) q37 1 �o(..
freq. @ —30°C Freg. 8 50°C

I 
_ _ _ _ _ _ _ _ _ _  _ _ _  ~~l ,~~37

- Freq . 8 —20 °c Freq . 60°C
S V 

~~~~~~~~~~~ ,ZI ) c137 ) l~/ - 7 (~.I Freq . @ 0°C Freg . 8 70°C

~~ g 3 7 ~~t~~~G7 
V 

2IJ~ 37 ) ’-f3OI Freq . @ 20°C Freq . 8 75°C

)
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I~ 6 
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- 
~V T

— V V V  — - • 5V~5*~~~~~ _4~ - V  _ _ _ _ _ _ _ _ _ _ _ _ _  - - -

TEMPERATURE CONTROLLER
P/N 34030415—001

H I S/N I t
It CRYSTAL OSCILLATOR

P/N 34030418—001I ; S/N II

Date of Test .5w— I1-7~

I
1. Center Frequency Adjust at Room Ambient

* Resistance Value (ohms ) Frequency (Hz)

[ V 
2. Frequency/Temperature Stability

~~l~~ 3 7 ) Lt3
~~ ~~I )~937 ) 41L/ 0

( -ç Freq . @ —40°C Freq. 8 40°C

Freq . 8 — 30° C Freq . 8 50°C

- 

~~~~~~~~~~~~~ ~~1 c~3-7 35 7
* 

Freq . 8 — 20 °C ~‘req . 8 60°C

I 
~~I 1q37~~ S~ ~~I~~~3~~ 33c 

-

I V  Freq . @ 0°C Freg . @ 70°C

V 

- 

.2I~~’737 ) 33~Freq. @ 20 °C Freg . 8 75°C  
-

Ii

-

- 
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r TEMP ERATURE CONTROLLER
P/N 34030415—001
S/N 

- 
ILl

• I .  CRYSTAL OSCILLATOR
P/N 34030418—001

S/N I ’- !
Date of Test g- /o-7g

1. Center Frequency Adjust at Room Ambient

(~ V I3~~~~SO ~~I) 937 )~~~~~/
Resistance Value (ohms ) Frequency (Hz)

F 2. Frequency/Temperature Stability

~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Freg. €~ -40°C F’req. 8 40°C

I ~~l ,~93 7~ Yco
Freq . (4 —30 ° C Freq . 8 50°C

-

- __________ - 
,~~~ 37 Lfg5

Freq . @~~~2u cC Freg. 8 60°C

— ~~ ‘ ~37 )~~~~~ ~~/ )~~ 37 ) 93~!req. (4 0°C - Freq. 8 70°C

a,~~3’7 ,’1~7~/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~req . 0 20°C Freg . 8 75°C
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TEMPERATURE CONTROLLER
P/N 34030415—001

V I S/N 1S

CRYSTAL OSCILLATOR V

-
~ P/N 340304~~8—OOlh S/N 15 

—

Date of Test S— /o-7~

1. Center Frequency Adjust at Room Ambient

I L ~~ 2~3~ , 0
Resistance Value (ohms ) Frequei~cy (Hz)

2. F requency/Temperature Stability

- 

V

- 
Freq . (4 -40°C Freq . 8 40°C

~• I ) c~3.7, ~~~~~~~~ 2J )~~37 ,509
Freq. ~ -30°C Freg. 8 50°C

________________ ~~1 ,~~3 7 ) Soo *

Freq. @~~~20° C Freg . 8 60°C

L 
2I ,~~37 ,~~~I 

- 

*

Freq . 8 0°C Freg . 8 70°C -

V 

2l ~,937 ~~5bo 
V

• 

I Frcq . @ 20°C Freq . 8 75°C

10 
:.
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_
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CRYSTAL OSCiLLATOR NETWORK AJ).l( S*I*M EN I’ AN !) TRIM l ’R OCEI)t JHE

1. Digital Deviation

I Object: Adjust U2 voltage level such that TPI difference voltage,
corresponding to logic 0 and 1 inputs at the EDIG interconnect (Pin 3)
equals 1. 250 V + 0. 002V

Conditions: a) Regulated 9V + . OO 1V across 9V interconnect (Pin 8)
* and ground.

b) DVM across TPI interconnect (Pin 4) and ground .
c) 25K ohm potentiometer across Fadj (Pin 7) and ground.

I d) 3. 5V across ECOMP interconnect (Pin 6) and ground.
I e) ECNTRL (Pin 2) = EANJ~~ (Pin 5) = OV (interconnects

at ground potential.
V f) E~~ c~ (Pin 3) = 5V

- 
Trim Procedure:

1. 1.1 Connect 9.000 ± 0. 001 Vdc Power Supply to the 9V and GND jacks on the
trim test box.

- 1. 2 Connect 5. 000 + 0. 005 Vdc Power Supply to the 5V and GND
- 

jacks on the trim test box.

- 1. 3 Connect 3. 500 + 0. 005 Vdc Power Supply to the 3. 5V and GND

I 

jacks on the trim test box.

1. 4 Connect a General Radio , Model 1434-M or quivalent , decade resistor

I 
box to the 25K POT HI and LO jacks on the trim test box .

- - • 1.5 Connect the DVM to the DVM HI and LU jacks on the trim test box.

f 1.6 Set the test select switch on the trim test box to postion 2.

1.7 Adjust the decade resistor for a reading of 4. 000 + 0. 001 Vdc on the DVM.

1.8 Set the test select switch on the trim test box to position 3.

1.9 Trim R14 or R15 as follows-

If DVM<2. 749 Vdc , trim R14I- - If DVM > 2. 751 Vdc, trim R15

r; F
A—i
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2. Analog Center Frequency

Objec t: Adjust L i i  voltage level such that ‘II ~l difk rence voltage.
corresponding to logic 0 ~ind I ifl 1ni t s a!. the ~~ NTI(
inter ’onneet , equals 0. 625 ! 0. 002V.

( ondi tions : a) ReguIa t t ~d ~)V . 001 V ucroH~ ~V interconnect (Pin 8)
( and ground.

h) l)VM across Ti’l interconnect (Pin 4) and ground.
c) 25K ohm potentiometer across li adj (Pin 7) and ground.
d) 3. 5V across ECOMP interconnect and ground.
e) EANW (Pin 5) = EDIG = OV (ground potential) .

• 
I 

f) ECNTRL (Pin 2) = 5V.

Trim Procedures

2. 1 Set the test select switch on the trim test box to position 4.

[ 2. 2 Adjust the decade resistor for a reading of 4. 125 + 0. 001 Vdc on the DVM.

2. 3 Set the test select switch on the trim test box to position 5.

2 .4  Trim R 12 or R 13 as follows:

If DVM (3. 499 Vde , trim R13
If DVM > 3  501 Vdc , trim R 12

3. Analog Deviation

Obj ect- Adjust Ri  summing resistor such that analog voltage gain at
U3 equals 1 . 0 ± 5% .

Conditions: a) Regulated 9V + . OOlV across 9V interconnect (Pin 8)
and ground.

* b) DVM (AC/DC ) across TPI interconnect (Pin 4) and
ground.

c) 25K ohm potentiometer across Fadj (Pin 7) and -ground.
d) 3. 5V across ECOMP interconnect and ground.
e) ECNTRL (Pin 2) = 5VI - 
f) ~~~~~~~ (Pin 5) = EDIG (Pin 3) = OV (ground potential).

Trim Procedure:

3.1 Set the test select switch on the trim test box to position 6.

3.2 Adjust the decade resistor for a reading of 3.500 + 0.001 Vdc on the
DVM.

3.3 Set the test select switch on the trim test box to position 7.

3.4 Connect a 1. 00 + 0. 02 Vrms, 1KHz , signal generator
to the 1 KHz HI and LO jacks on the trim test box. - -

A-2
- - - -- 

-----V ---- -~ - .  - -~~~



3.5 Trim Hi to obtain a reading of 1.00 + 0. 02 Vrms on the DVM.
r

4. Compensation Grain

I Object: Adjust R2 summing resistor such that temperature compensation
voltage gain at ( 13 equals l.V x / 14 *s volts , where Fx is the nominal frequency

I 
of the assigned crystal and Vs is the nominal frequency of the crystal
f rom which the standard cub ic correction function was derived. Fs = 19. 88

I 
MH z for  compensation I)G V resistor values in T(’VCX() Schematic ES-C-2 1526 1.

Conditions: a) Regulated 9V ÷ . OO1V across 9V interconnect (Pin 8) and
ground.

I 
b) DVM (AC/DC) across TP1 interconnect (Pin 4) and ground.
c) 25K ohm potentiometer across Fadj (Pin 7) and ground.
d) ECNTRL (Pin 2) = 5V. -

I 
e) EDIG (Pin ~) = EANLG (Pin 5) = OV (ground potential)
1) E~~~~ijp 3. 5Vdc 

-

I Trim Procedure:

E 
4.1 Set the test select switch on the trim test box to position 8.

4. 2 Adjust the decade resistor for a reading uf 3. 500 + 0. 001 Vdc on the DVM.

4.3 Set the test select switch on the trim test box to position 9.

4.4 Trim R2 to obtain Fx /Fs  0. 02 Vrms on the I )VM.

4.5 Disconnect the signal generator from the 1KHz Hi and LU jacks on
V 

- the trim test box.

5. Fi~. Linearization

- I O~ ’~ c~: Adjust linearization DFG segment gains to linearize VCXO
V frequency/voltage tuning characteristic for a slope of 500Hz/V .

I Conditions : a) Regulated 9V ± . OO1V across 9V interconnect (Pin 8)
and ground .

- 

I 
b) 25K ohm potentiometer across Fadj (Pin 7) and ground .
c) 1K ohm load and frequency counter across RF (Pir 9)

and ground.
d) Crystal connected across Pin 14 and 16.
e) DVM at E0 (term. 6, U4) and at TPI (Pin 4).

Trim Procedure:

5.1 Set the test select switch on the trim test box to position 10.

V V

• P 5.2 Adjust the decade resistor for a reading of 1. 500 + 0.001 Vdc on the DVM. -

~J Set the test select switch on th: trim test box to position 11.

V -~ V V -~~~~



I.
5. 4 Trim R7 or RiO as follows:

~

V , ( —

if D V M >  1.001 Vdc , trim R7
if D V M (0 .  999 Vdc , trim R i O

5.5 Connect digital counter to VREQ 0 LIT jacks on the trim test box and

F record the frequency (VRI.: V).

5.6 Set the test select switch on the trim test box to position 10.

5. 7 Adjust the decad e resistor for a reading of 3. 500 + 0. 001 Vdc on the DVM .

5.8 Set the test select switch on the trim test box to position 11 and note

V 
I frequency F1.

5. 9 Trim R5 or R8 as follows:

If (F 1 - FREF ) < 998 Hz, trim R5

• [ If (F 1 - FREF) > 1002 Hz , trim R8

5. 10 Set the test select switch on the trim test box to position 10.

5. ii Adjust the decade resistor for a reading of 5. 500 + 0. 001 Vdc on
- the DVM.

• 5.12 Set the test select switch on the trim test box to position 11 and note
- 

- frequency F2. -

- - If (F 2 - FREF ) < 1998 Hz , trim R4
If (F 2 - FREF ) > 2002 Hz . trim HO

• 

-

I:
I-
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I i~~

I ~
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Appendix II
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Universal Originator~s1’ Report No._ Report No4 Controller-00l

V 

- Revision

REPORT OF TEST ON Tem~erature Controller-First Submission of
- Engineering S~ampIes

CDRL B OOl

I
TEST PERFORMED BY:

HONEYWELL, INC.
- AVIONICS DIVISiON

- [ ST. PETERSBURG, FLA. 33733

1. TEST AUTHORIZED BY: V

I ERADCOM1 . FT. MONMOUTH, NJ 077V V

CONTRACT NO. DAAB07-77-~~-O526

I V~

I
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l.Iiiiversal Orig inator ’s
Report No. __________________________ Report No. Controller-001

- Revision 
_ _ _ _ _ _ _ _ _ _ _ _ _

- REPORT OF TEST ON Temperature Controller-First Submission of -
V 

Engineering Samples
~~- I- I

TEST PERFORMED BY:

V HONEYWELL, INC.
AVIONICS DIVISION

ST. PETERSBURG , FLA. 337 33

L TEST AUTHORIZED BY: 
V

ERADCOM
FT. MONMOUTH, NJ 07703

CONTRACT NO. DAABO7-77-C-0526

V Date Signature 
_ _ _ _ _ _ _ _ _ _

Test initiated 
5/ 10/78 ____________________________________ __________

Test Completed 5/ 11/78

Report Written By 5/12/78 S. Jones:

Technician V

Test Engineer S 
_ _ _ _ _ _ _

I Supervisor 5/ 12/78 W. Mira da -

- 
Supervisor

Government Repr.
(if applicable)

I Final Release 5/ 12/78 
-

.

~~~ L V ~ 
_ _ _ _ _ _ _ _ _ _ _ _ _  _______- 

V- V

Ii 11—2 

_ _ _ _ _ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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(
1.1 Reason for Test

Acceptance tests were performed on the first lot of eng ineering samplesV 
to be delivered to ERADCOM under Contract DAABO7-77-C-0526. The
purpose of these tests is to demonstrate that these samples arc
func tional and meet the specifications listed in paragraph 1.3.2.

1.2 Description of Test Apparatus

The equipment listed below was used to perform the tests specifiedI in paragraph 1.3.
- Due for

- 
Equipment Used Model# HI ID# Last Calibrated Calibration

Ambitrol  Twin Power TW-5005 CG 18O4-40  9/6/77  9/6/78
Supply

Ambitrol  Twin Power TW -5005 CG 1804-37 11/4/77 11/4/78
Supply

[ Fluke Digital 8600A CG 13567 12/6/77 7/6/ 78
Multimeter

r Fluke Di g it al l952A CG 12097 11/ 16/77 5/ 16/78
Counter-Timer

General Radio l434 -M X -289  11/ 14/77 11/ 14/79
V I Decade Resistor

Exact Signal 124 CG 1204 1 1/ 10/78 1/ 10/79I Generator

- NOTE : The - power supply output levels were set wi th  the aid of the
Fluke Di gi ta l  Multimeter . 8
1.3 Test Procedure

( 1.3.1 Functional Trim 
V

The functional trim procedure and trim results are contained in

I Appendix A , for Serial Numbers 7 , 8 , 11, 14 and 15.

1.3.2 Acceptance Test Specifications

The Temperature Controller (D340304 15) shall be acceptance tested in
conj unction with the Crystal Oscillator (D340304 18). Refer to
Test Report Number , Oscil lator -00l  for further details .

The Temperature Control ler/Crysta l  Oscillator circuit  shall exhibit
a frequency cha~ige of less than ~ 20 ppm over the temperature range
of -40 C to +75 C, at center frequency.

1.4 Test Data

4 (
~ The five engineering samples being delivered passed the tests specified

in paragraph 1.3.2. Test data sheets which contain the test results
for Serial Numbers 7, 8, 11, 14 and 15 are attached . f
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TEMPER ATURE CONTROLLER
P/N 3 030415—001
S/N Jc

CRYSTAL OSCILLATOfl
P/N 340304j8—00 l

- I S/N 15

- Date of Test g—/ o - 7g

• [. 1. Center Frequency Adjust at Room Ambient

V f L I a3~, 21 ,937 gao
Resistance Value (ohms) Prequei~cy (Hz)

2. Frequency/Temperature Stability

.2I)~~ 37 ) 9Ol
• Freq . @ -40°C Preq. @ 40°C

_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  
2J~~ 37 5Ô~?

Freq. 30°C Freq. 50°C

V 2I ,~~31, ’-!~i 7  C2 1 ,937 ) 30o

r r’rcq. @~~~~~5~~~ 
— 

Freq. @ 60°C

~~ g 1q3-11 ’j -7o - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I 1req. 0°C Freg. 70°C

1 2l ,~~~~7 goo •

I Freq. ~ ~0°C Freq. @ 75°C

r

_  

_ _  _ -
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- TEMPERATURE CONTROLLER
V 

- 

- 

P/N 34030415—001
II  S/N I’4 —
- 

CRYSTAL OSCILLATOR
- P/N 34030418—001I S/N _~~44

Date of Test S’-/O -.7~

p 
1. Center Frequency Adjust at Room Ambient

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~Y137~~ h1d1~1 
-

Resistance Value (ohms) Frequency (Hz)

Ii -

2. Frequency/Temperature Stability

- ~~~I 3 ~~~ ) 3Ol 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Freq. @ —40°C Freq. 8 40°C

I 2 1A 3 7 ) 3 & 3  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I’ Freq. ~ _30cC Preq . 8 50°C

I — 
2 ? ,~~37 ) 3~ 8 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _Freq. @ ~2UCC Freq . @ 60°C

— ~- l C~~3-7 L./ L~~~/ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _l’req. ~ 0°C Preq. @ 70°C

T 

~ 
~‘req . 0 20°C Freg . 8 75°C

;V~~~~~~~~~;: 
V V _ _ _

~~~~~~~~~~~~~~~~~~ • ~V~~~ _ V V - * 
-
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TEMPERAT Up.~ CONTROLLER
P/N 34030415—001
S/N II

CRYSTAL OSCILLATOR
P/N 34030418—001I S/N I t

Date of Test 5— 11 73
I I

1. Center Frequency Adjust at Room Ambient

~~1 3 1 )~~~Resistance Value (ohms ) Frequency (Hz)F
2. Frequency/Tempera~ ur~ Stability

-
~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~I ) 937 ) Lj L/O

Freg. @ 40°C Freq. 8 40°C

2l ) 137~~~5~~~~~ 
~Z 1 193 7 ‘lO l

Freg. @ —30°c Freq. ~~50°c —

Ii ~~~~~~~~~~~~ ~~Lc ~3-7 3c7
Frcq. @ -20°C 

~req . 8 60°CI 
~~l ,q37 ,g5~ - 

- 

~ f~~ 37 33cr Freq . @ 0°C Frog. 4 70°C

• 
- 

~~~ I~~~~~37 33~~- 
V Frcq. @ 20°C Freq. 8 75°C

- s:-:’

~~11

II - 
11—6
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r •

TEMPERATURE CONTROLLER
P/N 34030415—001

I S/N ~
- 

- CRYSTAL OSCILLATOR
I P/N 34030418—001
I S/N ~~,

- Date of Test 5-Il- 7b’

I -

1. Center Frequency Adjust at Rooz~ Ambient

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2I J 9 3 7 )~1C7~)

- Resiitance Value (ohms ) Frequency (Hz)

) 2. Frequency/Temperature Stability

1~ 
1I )~~3 7 ,~ .9O ~~l~~ 37 ,Sb�
Freq. 8 -40°C V Freq. 8 40C

- 11 2..I~~ 37 , 353 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~req . @ —30 °c Freg . 8 50.C

- 
V .2 1,q37 507

F Freq. @ —~20°C 
- 

Freq. 60°C

- 
~~~i 3 7 ~~9~~~~ 2I~ 937, ’/7 f

1 Freq . ~ 0°C - Freq. 8 70°C

~~~~~~~~~~~~~ 
- 

2l,~ 37~~j 3o
Freq. @ 20°C - ?req . 8 75°C

Hi

V 

~~~~~~~~~~~~~~~~~~ _ _  

- 

V 

- - - - 
_
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- - -  -
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- V J TEMPERATURE CONTROLLER- 

P/N 34030415—001.
S/N ~7

CRYSTAL CSCILLATOR
P/~ 33030418—001

V

t 
S/N 7

Date of Test__________

F
I-V

1. Center Frequency Adjust at Roor~ Ai~.biontF 13~~~~ ~~~~~~~~~~ 
-

Resistance Value (ohms) Frequency (Hz)- E
2. Frequency/Temperature Stability

~~I~~’737 , 2.3’1 
~~~J , 937, go’~Freq . ~ -40°C Preg. 8 40° C

~-~~~~)37 , 3zo 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _Frcq. @ -30°c Freq . 8 50°C

2I ,ct3 7~~~37 l  _________________
• Preq . 8 —~0°c rreq . 8 60°C
L 

~~~~~~~~ zi ,~~3~~~~73r Freq. @ 0°C Freq. 8 70°C

2I~~~37)~ fZ~.lrccl. @ 20 ”c freq. € 75°c

H
I

I 1~ -
r. 1J
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App . A

.- ) TEMPERATURE CONTROLLER NETWORK
ADJUSTMENT AND TRIM PROCEDURE

- 1. 9V Regulator

Object: Adjust regulator output to 9.000V ~ 0 .002V

Conditions: a) 12V power supply across 12V (Pin 13) inter- 
V

4 connect and ground .
I b) DVM across 9V (Pin 8) interconnect and ground .

Trim Procedure:
1 1.1 Connect 12.000 ± 0.OlOVdc Power Supply to the l2V and GND jacks

on the trim test box .

1 1.2 Connect DVM to the DVM HI/LO jacks on the trim test box.

1.3 Set ISO GND switch on the trim test box to the OFF position.

1.4 Set TEST SELECT switch on the trim test box to position 4.

1.5 Trim R21 or R22 as follows :

If DVM<8.998V, t r im R22

F If DVM>9.002V , trim R2 1

2. Thermometer Gain

ii Object: Adjust R2 or Rl summing resistors such that the gain for
the voltage across CR1 equals 10 ± 5%.

I Conditions: a) 12V power supply across 12V (pin 13) inter-
- connec t and ground .

b) AI/M (ac) at E (term 6, Ui) and across CR1 .

I c) Audio signal ~enerator in series with ~Y. ohmresistor across CR1 .

1~ 
Trim Procedure

V 2. 1 Connec t Signal Generator to the DYM HI and GND jacks on the trim I
test box.

2.2 Set TEST SELECT switch on the trim test box to position 1.

r 2 .3  Set level of 1 KHZ signal to 0.490 t 0 . O l 5 V V d c  o f fse t  and
60 t 10 mVac at j unction CRl/ R2.

2 .4  Trim Ri or R2 for a gain of 10 as follows :
If gain>l0 trim R2
If g a i n< l O  tr im Ri

H III.A—1
- -— - - - - - - -
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3. Thermometer Refercncc

Object: Adjust R4 or R5 divider resistors such that El (term 6,

1 U~l) equals 4.355 V ± 0 .005 V d.c. at 26.2°C. To correct for
- temperature difference between actual microcircuit temperature

and 26CC use the formula E1 corrected ~ 4.355V + 0.021 (TA-26.2°C)
where TA is measured tempetature of the microcircuit and 0.021

L is the thermometer sensitivity in V/0C. —

Conditions: a) 12V power supply across 12V (Pin 13) interconnect
L. and ground .

b) DVM (dc ) at E
1 

(term 6 , Ul)
1 Trim Procedure :

3.1 Disconnect the Signal Generator from the 1 KHz HI/LO jacks on
I. the trim test box .

3.2 Measure substrate temperature.

3.3 Trim R4 or R5 as follows :

I If DVM> (E 1 corrected -+0.005V), t r im R4
I If DVM< (E1 corrected -0.005V), trim R5

4. Compensation DFG Curve Rotation

Ob~ect: Adjust R15, Rl6 divider resistors to set voltage across
-

- 
R16 equal to 4.355V such that the standard (design center) correc- V

V - tion curve may be linearly rotated at the 26°C reference tempera-
ture. -

Conditions : a) 12V power supply across 12V (Pin 13) interconnect

- 
an~ ground .

b) Branches containing Rl3 and R14 are open .

c) DVM across R16. 
V

I V  Tr im Procedure:

1 4.1 Set TEST SELECT switch on the trim test box to position 3.

4.2 Trim R15 or R16 as
V 

follows :

If DVM>4.357V, tr im R15
If DVM<4.353V, trim R16

- 

5. Compensating Curve Selection

Ob~ject: Select a compensating curve (described by a set of R13
I and R14 values) from a family of rotated curves , by matching the

frequency difference between upper and lower turning points
(UTP-LTP) obtained from a corrected F/T curve of the assigned
crystal unit. 

V

III.A— 2
V V - ________________ 
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Condition: a) FIT curve for crystal unit obtained in test setV 

with crystal load capacitance at 2OpF .

b) Available family of FIT curves previously
( generated by rotation of the standard curve

(R13 = R14 = 10K) using various combinations
of R13 and Rl4 with crystal oscillator main-
tam ed at constant room temperature.

Trim Procedure:

Correct for circuit F/T contribution by multiplying the crystal
F/T curve (IJTP-LTP) difference with Fs/Fx , where Fx is the nomina l
frequency of the assigned crystal and Fs is the nominal
frequency of the crystal from which the standard cubic correction
function was derived (Fs - 19.88 M H z ) .  (A near linear
repeatable clockwise rotation of the crystal F/T characteristic
is produced by the positive TC of the crystal load capacitance).

Select a curve (set -of R13 and R14 values) which will
V provide a frequency change equal to the corr ected crystal F/T

curve (UTP-LTP) difference from Table I.

TABLE I

~~~~~- ~~~~~~~~~ ~~ 
V

141 10K 4 0K
153 10K 35K
167 10K 30K
189 10K 25K
214 10K 20K
246 10K 15K
293 10K 10K
342 15K 10K

[ 377 20K 10K
408 25K 10K
432 30K 10K
452 35K 10K
469 40K 10K

6. Compensating Curve Adjustment

h Obj ect: Adjust R 13 or Rl4 such as to provide the required rotated
compensating F/T curve .

Conditions: a) DVM (ohms) or resistance br idge across R13 or
R14.

b) Branches containing Rl3 and R14 are open .

Tr im Procedure: -

6.1 Disconnect Power Supply from the 12V and GND jacks on the trim -

test box.

6.2 Connect DVM LO lead to the ISO GND jack on the trim test box .

LV .  

VI

I
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6.3 Set the ISO GND switch on the trim test box to the ON position .

6.4 Set TEST SELECT switch on the trim test box to position S and
trim Rl3 to the value selected in paragraph 5 (±5 percent).

6.5 Set TEST $ELECT switch on the trim test box to position 6 and

f trim Rl4 to the value selected in paragraph 5 (~ 5 percent).

6.6 Return to production to close branches containing R13 and R14.

• (1

12

F

1
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TABLE I - FUNCTIONAL TRIM RESULTS
- ________________________________________

9V REG Ther. Gain Ther . Ref. DFG Rotation Comp Curve
- - 1 ,  3/N 9.000±0.OOlVdc 10t5% E1 corrected 4.355t0.OO2Vdc Adjustment1 _ input output +0.005 R13 R14

V Vac Vac Vdc K JL. K.4.

1 7 8.999 0.06135 0.6132 4.313@24°C 4.355 10 15.
V 8 9.000 0.06074 0.6077 4.308@23.9°C 4.356 10 l9.~11 8.999 0.06268 0.6269 4.314@24.2°C 4.356 10 17.1

~ 14 9.000 0.06033 0.6034 4.307@23.9°C 4.357 10 20.1
15 9.001 0.06114 0.6118 4.306@23.8°C 4.356 10 23.7
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) In te rconnected

to 3403041512V 
~~~~~~~

-

~~~~~

-- -~ subs t r a t e
i Pad 13
J. (12 Vdc)

- 
- 

GND O

9 VQ

1 
_________ __________ 

5K 
_ _ _ _ _ _ _ _ _  ____ __________HI —~~\/\~., ~

- ~ Node CR1/lU

1 Kl-l z

LO 
‘
~~(GND)

I
I III 2 

~ 01 , Pin 6

DVM 30 -
~~~ Node R 15/R 16

LO 
~~~~~~~

- ..(, TEST 4 0-— ~ !‘~-.d 8
I SELECT (9 Vdc)

F Sq

6 ~~~~~~~~~~~~~~~~~~ 
R 14

1 70-
I. (Ecomp )

GND~~~~~~~~~~~~~~~~~~~~ N Node R 15/R 16
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1.1 ReasOn for Test

Acceptance tests were performed on the second lot of engineering
samples to be delivered to ERADCOM under Contract DAABO7-77-C-0526.
The purpose of these tests is to demonstrate that these samples are
functional and meet the specifications listed in paragraphs 1.3.2.1

I V through 1.3.2.6.

1.2 Description of Test Apparatus

I The equipment listed below was used to perform the tests specified
in paragraph 1.3. The Discriminator Manual Test Fixture is a
special piece of test equipment built by Honeywell. This test

I fixture contains the switch and circuitry required to perform the
tests specified in paragraph 1.3.2. Figure 1 shows the schematic
of this fixture.

I Last Due for
Equipment Used Model * HI ID * Calibrated Calibration

I Hewlett Packard ~660B 30496 11/16/77 9/16/78
Synthesized Signal
Generator

Hewlett Packard 86632A 30497 11/16/77 9/16/78
Modulation Section

I Hewlett Packard 86601A 30498 11/16/77 9/16/78
IF Section

I Tektronix 475 CG12001 6/27/78 1/27/79
Oscilloscope

Fluke Digital 8600A CG13567 12/6/77 7/6/78
Multimeter

[ Axnbitrol Twin TW5005 CG18O4—37 11/4/77 11/4/78
Power Supply

1 Hewlett Packard 334A 30727 9/28/77 1/28/79
I Distortion

Analyzer -

II Exact Signal 124 V CG12042 1/9/78 1/9/79
Generator

Discriminator N/A N/A N/A N/A
Test Fixture - 

V

V NOTE: The power supply output level was set with the aid of the
Fluke Digital Multimeter.

r I  11 V
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1. 3 Test l’roàcdure

r
V 1.3. 1 Test Circuit

1 The test configuration for conducting the teats specified in paragraph 1. 3. 2
is illustrated in Figure 1.

1. 1.3. 2 Electrical Requirements

- 1 1.3.2.1 Audio Outpu t Voltage

With the HP 8660 and associated equipment set up for 1KHz modulation,
300 uV IF output and a deviation of 5 KHz , the audio output at pins 1 to 2/3
shall be greater than 40 mV .

V 1. 3. 2.2 Total Harmonic Distortion

V With the HP 8660 and associated equipment set up for 1 KHz modulation,
V 300 uV IF output and a deviation of 8 KHz, the total harmonic distortion of

the audio, output at pins 1 to 2/3 shall be less than 5 percent.

1 1. 3. 2. 3 Audio Output Due to Decrease of IF Input

With the same input conditions as specified in paragraph 1. 3.2. 2, decrease
V 

the IF input until the amplitude of the audio output (pins 1 to 2/ 3)  decreases by
3 dB. The IF input shall be less than 200 uV as read on the meter located on
the RF Section of the HP 8660.

1. 3. 2.4 Audio Output Due to Decreasing AGC

I_V With the HP 8660 and associated equipment set up for 1 KHz modulation, 32 mV
IF output and a deviation of B KHz, adjust the AGC control on the Discriminator

- 

r test fixture (see Figure .1) counterclockwise until the amplitude of the audio
I. output decreases by 3 dB. The voltage at pin 7 shall be greater than 2. 5 Vdc.

- 1.3. 2. 5 lnput Current 
V

With the same input conditions as specified in paragraph 1. 3. 2~-2, Vth5 current[ into pins 5 and 6 shall be leqa than 7. 5 mA.

[ V

11 
- 

- 

-

~

_

111-4



--V V 
- 

- _ _
~~

V
~~VV~ 

-V-V

- - -- -~~ -_ V ~~~~~~ - ___*

~~

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _ - -

‘ 1 1. 3. 2. 6 Outpu t Filter Bandpass

With the same input conditions as specified in paragraph 1. 3. 2. 2 except that
an external oscillator is used for modulation (Exact 124), measure the upper
and tower 3dB frequency limits of the Discriminator output. The lower limit
shall be less than 5 Hz and the upper limit shall be greater than 25kHz.
The Discriminator output at 100KHz modulation shall not be more than - 24dB
down from the output with 1KHz modulation.

1.4 Test Data

The five engineer ing samples being delivered passed all functional tests.
Test data sheets which contain the test results for Serial Numbers 101 ,
103, 105, 109 and 110.
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I,
DISCRIMINATOR
P/N 34030408-001

~ I# 
-S/N J C / (~~~~~ ~~~V V -

I. Date 
~7-Q-7? 7

I
- 

1. Audio Output Voltage

I 5~~t4v
> 4OmV

1 2. Total Harmonic Distortion

I ____________
1 <5 percent

1 3. Audio Output -3dB (due to decrease of IF input)
— 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I IF input Voltage <200jiV
- 

4. Audio Output -3dB (due to decreasing AGC control)
V [ 

V
Voltage @Pin7>2.5v

5. input Current (Pins 5 & 6)

11 _ _ _ _ _ _  _ _ _ _ _ _ _ _

<7. 5mA

6. Output Filter Bandpass
V (a) Lower -3dB Frequency

- 1
(b) Upper -3dB Frequency 

V

3/k
>25 k

- (c) At 100kHz

[1
~~~~~~~ . I -24dB max.

-

~~~~~~~ 

0 “ -v

~~~~~~4’ 
V__V 

-
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I)1SC’RIi~’11NATOR
P/N 34030408-001

( 

~ I
S/N /~23 

~~~V 

-

Date 7~-~ .-7~~ 7L -

I
V 

1. Audio Output Voltage

I __________

> 4OmV

1. 2. Tota L Harmonic Distortion

- i _ o.?/
L. <5 percent

II 3. Audio Output -3dB (due to decrease of IF input)

K~~4VTI, InptIt Voltage < 200pV

4. Audio Output -3dB (due to decreasing AGC control)

E 3,~ 74 ’ V’

E 
Voltage @ Pin 7 ~~2. 5V

5. Input Current (Pins 5 & 6)

I
<7 .  5mA

1 6. Output Filter Bandpass

(a) Lower -3dB Frequency

I 
~~LJ4

- <5Hz~~,

(b) Upper -3dB Frequency

>25 kHz~7
; -
~ F

L (c) At 100kHz

fi ~~~~~~~~-24dB max.
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DISCRIMINATOR
P/N 34030408-001

I- .s/N /C’~ c~~i~i

1: Date 7—~~—7~’

1. Audio Output Voltage

- 
>4 O rnV -

1. 2. Total Harmonic Distortion

F ~~~3~~~’/ ~ 
V

IL < 5 percent

1 3. Audio Output -3dB (due to decrease of IF input)

I iF input \oltage < 200~iV

I - 
4. Audio Output -3dB (due to decreasing VAGC control)

3.70/ V
Voltage @ Pin 7 >2. 5V

5. Input Current (Pins 5 & 6)

I 3.C4’7~~4-.
<7.5mA

I 6. Output Filter Bandpass

I (a) Lower -3dB Frequency

(b) Upper -3dB Frequency

11 
_ _ _ _ _ _ _ _ _ _ _ _ _ _

> 25 kflz

(c) At 100kHz

Ii ________________
1 - - 

( I  -24dB max.

- 
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• DISCRIMINATOR
P/N 34030408-001

1)

V S/ N  j~~,qe 7.9 7
I I~ 

Date 6 /3o/ 7g.

I.
- 

1. Audio Output Voltage

. 1 _ _ _ _ _ _ _ _

V >4OmV

1 2. Total Harmonic Distortion

[ - 

<5;e:cent
°

1 3. Audio Output -3dB (due to decrease of iF input)

~~5~~ V
J iF input Voltage <200pV

r 4. Audio Output -3dB (due to decreasing AGC control)

I I  
~~ 1oO V

- Voltage @ P i n 7> 2 . 5V

5. Input Current (Pins 5 & 6)

[
- 

<7.5mA

1. 6. Output Filter Bandpaas

(a) Lower -3dB Frequency

V < 5Hz -

(b) Upper -3dB Frequency

H 3.’..ck
>25 kH z

1 .  (c) At 100kHz

F _ _ _ _ _ _ _ _ _ _ _ _ _I

-
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DIS(’RIMINATOR

‘ 1  P /N  34030408-001
1~4,

S/N /jp 

~~ 
c 4~~~~~

;
~~
/ .

V

/1. Date 
~/ ~j f~-

1. Audio Output Voltage

I 5~L 4 ~V
> 4OmV

I--
1 2. Total Harmonic Distortion

1 <5 percent

1 3. Audio Output -3dB (due to decrease of IF input)

7~~~~J4t~~

[ IF Inpu t ~o1tage < 200~i~

4. - Audio Output -3dB (due to decreasing AGC control)

- Voltage @ Pin 7 >2. 5V

5. Input Current (Pins 5 & 6)

r- 
<7.5mA

6. Output Filter Bandpass

(a) Lower - 3dB Frequency

<5Hz

(b) Upper -3dB Frequency

525

I (c) At 100kHz

Ii ____________I! -24dB mai~
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