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Nev Code 5170 Design Areas 

Blectronics Packying 

o<;_ f2cf D U 

A problem that eld.ata 1n any prosram where a large D\IIDber of ap1cecratt 

mu.st be built 1n a relatively short parlod ot U., 1• in tbe packaging 

tecbniques_used vitb.ill the spacecraft. In order to :reduce eDCl,neeriq 

redesign and const:ruct1on time, the paclta&Sna techniques must be aomnhat 

modular. The 71C17 lllunch requ.trement1 will place a etra1n on the baaic 

aatellite structure beiq uaed in t4tl"'IIS of the increase 1n bal'dvare to 

be flown. 

In order to get a bea4atart on the problem, a unique modular pacJJagjns 

technique Rs 1.0.trod\lced 1n ft\flolld 176 aa a prototype tor the 7l.07 launch. 

A tami.l..y or modular package• was developed \dl.1.q standard ona rails and 

varying length top and alde1. The enc1Aeenng dnign is rum recurr1ns 

and the packages can be utilized for pract1c~ aAY 1'RL satellite el.ectrom.c:1 

requirement. The dea1&n v1ll mean a cone14en'ble aavinga 111 both s1&e ot 

subsystems and in the time ·required to complate the system since the 

package design is c0111plete and the partm can be fabricated 1n adva.nceo 

In addition tot.he mechanical 11&cJmce, tile ayetem und a modular 

constructioo technique cona1wt1ng ot tb1ck ft.la ):wbrid, integrated and 
, 

discrete comp:>nent (1.2" x .6") module• interconnectAd on a two aided 

printed circuit motherboard. All module lead tftld.n&ticms are 1ntercormected 

through the uae of bifurcated term:1.aals. The terminals are svaged an.4 

.soldered into plated thnl boles in the motberbo&rd, and a_peced 0.10 11lch 

., 
• 
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on centers. 9w module letAde are 1neerted throu,h 0.025 inch clearance 

holes, bent at the prescribed radius and aolderec! to the termin&ls on the 

opposite side of the board. The intereonnect1on1 are accessible and 

provide the key to module aerv1cesb111ty. 'l'be proper uee ot the min1atv.re 

terminals eftectiveq lives a tb1rd level ot 1.nterconnect to a two side 

board. The technique provides u eacellellt conprca:lee betwen·aize and 

ee.rv1ceab1l1ty. 

The pa,.kaafng technique ,.. uae4 exclu.11ve~ Sn !Ll.76. Aa PL 1T6 vas 

a small Aft-Rack ~load, tbe lll0dular h1c,i 4eu1ty ,ackasS,nc vaa a 

neceBS1ty. The tecbn1que auccNatully pusaed all 1'1111fl.cat1aa testa nth 

no mod1ficat1ona neceNU7. the deaign N91l&l.te4 SA a 4 to l reduction 1A 
0 

t.he size or eomand, control, telemetry am1 914eo proceaa1q eq,d.pnent 

f.~ -~ 1n,176 andV'vill be 1'lDvn on 7ll1r spacecraft. 

Data Link )blulator Dasip 

An area 1n paat pqloada where cona1clenbl.e time baa been spent baa 

been in the tllght quality1.na o_t threahol.d detectors am down l1nlt 

transponder t.11111ng c1rcu1tZ7. &9ciU1rementa ot w.14e temperature and voltage 

variaUons had to be met. 

A new D.L. modulator ~ tbreabol4 detector clrcuit vu 4es1gned and 

developed tor P/L 176. 1'be design pertonuce Wlll'iatS.on 1• no greater tball 
• 0 

0.51, over a temperature ranp ot 100 C and• variatioa in BUppq voltap. 

The design does not use volta,e regulators or tellp9rature compenaat1011. 

The size is small and the atand-bJ' _paver la i.. !he circuit otters 

J,a,i0& v,~ I ~~t El I fn\ (). {\_) /fl< -'. -
_LL Q, • ' I I CJYnffltrf~I 
~f::)\:J.'.:eJcDT~~~ . {5/1~~~ 
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considerabl,y improved p?rtormance over 1ta pre4eceaaora.· This particular 

circuitry is a crucial link in the El.int data chain ot all NRL spacecraft. 

Because of the nature ot the circuit, it can be uaed redun4antl,y in a 

tailsafe modulator tor all EJ..1.nt trannd.ttera. Altbough lfflL has never 

a~rienced a tllgbt failure 1n its moc!ulatora, th1a circuit!')' should 

decrease the llkeq-h.ood ot a cata■tro~c taillare in this ayatem. 

The system met all design go&ls. The ayatem baa operated properly 1.n 

P.L 176 vlth no degradation 1n performance. The system otters such a 

considerable advantage over p:rev10WI deaigas ill terms of redundancy ease 

ot flight qualltying and size reduction, the c1J'cu1t17 will be used 1n 

the 7107 spacecraft. 
I 

.' 
Command System 

The pl&rined experiments tor the TlD7 JJ8¥lDa4s created a need for more 

capacity from the ex1et1ng command system. Payload 176 provided an 

opportunity to develop and fl.¥ a prototn,e qet,.. tbat v.l.ll be used 1n 

flight systems in the 7107 pqloads. Aa tbe SJDtem vas being redesigned 

e.nd r~packaged using techniques previous~ cU.aaus,ea, the entire system 

was looked at from. tbe standpoint of dea1p1na 1t ncb that a s1ngl.e 

point failure can be tolerated without a najor lose of capability. Certain 

critical circuits were redesigned using quad redundant techniques. Belays 

that had been used in previous systems vere replaced vith redund&Dt solid 

state cir(:uitry. A novel printed ctrcuit l.ai1oUt technique vas u.sed that 
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,1.lJ uwed fer total. redund1U1cy 1n all module intercorJ1ect. :·11~ system was 

• 
• . .r.e·n ps.d'~.gr:-d usir,g techniqHes that will be used in 7107 p'1.y.loa.dB. 

Th,"' s,vsis'm wa.s given complete environmental vibrat-1011_. and other flight 

:ru:-1Ji.fi"~t .. .1.on tests to ensure that all design goals had been met. 

A_ft<>r rr.or:ths cf operation in orbit and evaluation from t.he 

the system has operated properly vith 

ri: clegr1:1dat.l0n in performance or mal.function. The systeu. w.ill be used in 

t.h"' 71c7 pa._vlcads. 

PAI..: 'I'M 

The spe.cecra,ft :i.n the 7107 launch will use a large number of PAM 

mu}.1,!p]exers in their telemetry systems. In order to help meet schedules 

fo.r tlie 7107 l.a.i.L"lch, 1 t was desirable to redesign and repackage these _ 

rn~.l ~-i_plexers to m'eet the req,uirementa of the 71071.la.unch. The systems 

fJ.c,·,m in P/L 176 vere fllg}1t prototypes of units to be flown in 7107 • 

The units were packaged in the form factor chosen for 7107. The units 

-..erP. n:designed using low pover F.E.T. circuitry consistent vith NRL 
("', 

JJt1 .. 1.c:y of dee:igning telemetry a...'ld control circuitry to be as low power as 

pract.ictl in order to conserve available spacecraft power for Elint experi-

.fh&'-it performance shove~ no flaws in the system design and all design 

go~d.s werP met. The wd.ts will be flown on f'Uture NRL spacecraft. 
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~ 9 January 1970. 

A. NRL Lorenzen/Mayo in EW with ~~~Wilhelm under Applications Research 

B. NRO Befor Flite = 4Cl00 Geiger~~~••AFTER Flite = Sweeney~ I 

C. NSA K-46 Ray Potts, with Computer Staff grou!? under & I / 
Doheny, • POPPY under Chas Cram, Abplanalp[ f Gallagher. 

D. NSG G-50= 
54= Olson/McGraw/Morgan/Lentz & 2 Ch4efs. 

Note some of the historic organization participants were given. 

2. First POPPY;tPI~li~ij for ADM MOORER described in detail with the mandate 

to demonstrate the capability for Ship locations •.• resulted in NSG getting 

interested in this program for the first time. Lt POTTS progress in this 

direction outlined (PRF fingerprinting of ships described 

3. ADM MOORER's visit to NRL described (April 69), with the obvious power 
cR' . struggle now evident between 94, ~75 and,~2. EX-TIG mentioned but not in 

detail. 

4. DR. SORREL'S treacherous visit to escribed with the pitch 

that the ques~ions raised during this visit should have been sent back 

so that NRL could have presented the SAME party line as 

S. Dr. COOK & and the disclosure that SORS 
~~~~~~~~~~~~~~___J 

had a charter to evaluate how the community carried out their USIB orders 
,. 

and that he, DR COOK, would be starting such an evaluation. NRL feels 

strongly that if such a study group is formed we want to at least listen, 

if not be the spokesman for POPPY. 

6./ /described and how 

NSG chose to very mildly indicate that NRL miqht send a representative to 

participate in this briefing, but in spite of this weak mandate the beefing 

was made and from this the total POPPY image for_~~-~~~~report was 

obtained. 

7. ADM LENARD's study of the Navy in Space was mentioned in explanation 

of ADM Moran's presence and stance ... he was selected as the Navy Space CZAR, 

by ADM MOORER. His history in the areas of NAVY R & D under 

given to show his background. Also~~~~~~~~(NSA maN predecessor to 

in soc~ spent a week with ADM MORAN to give his insight as to what 
~~~~~ 

is wrong with the Navy Space program POP[)Y ... this influence broi\:1ght Adm 
!-!P-lNill E Vln 

hange with NRL but each series of,~NRb~answere just 
r,1~\V!i"'ll"i LV 

eoN1RCL SYSTEM ON 
Moran irito frequ 
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resulted in another s . . ons until the questions seem to have 

when he visits NRL field station at run out .... until 13 January 

8 M l L tt t d t 1 • h t. • t. • th 6 th 1 t . r orenzen a emp e o exp ain ow our par icipa ion wi . Fee 

and office in London have directly brought POPPY into~~* 

consideration as a Tacticaili system which can supply some timely information 

to this part of the Fleet. 

9. Priority Problem Areas given as/b~finition of 7107 Conce~p 

(2) definition of personnel resources in the Program including overseas. 

A- Identify the training needed and the tenure at sites. 

(3) establish SORS working relationship 

(4) Need for Navy~Only working meetings at frequent int~rvals to 

prepare the work load for TOG and Program Review Meetings. 
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N information relative to POPPY: 

1. = Director 1000 
~---=--------=----_-_-_-_-_ ----~ 

2 -----~Director of Research (head civilian) 4000 

3 Dir Support Services 2 Capt ROSS 

4 Associate Dir for Electronics = (acting)5000 

5. II II II Materials = 

60 II II " 

7o Supt Electronic Warfare Div= HoOo Lorenzen 5600 

8. II Applications Research eivo= 5100 

9. Branch Head of Satellite Techniques= Pete Wilhelm 5170 

10 o II " 

: l ,. :-~ ~ l!-..t I ,~ 

;, 0'~::._;~\\L d 
~--.-

0f Space Systems Branch= R.D. Mayo 5660 

1 

2-------3 Shops, PW, etc. 

' 

?J . .--, A Jti# &A 4'/' ·y 4, .,1,1 ,~; i'.!t,J,.:fl!.; 
/ V ,r{ Ga;( "' 1 ;,:,, .. ,.,.~:t _,.,, ---Y- I ,i 

,, 

HA~lDLE VIA 
BYEr,JAN 
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FOLLOWING THE MID Briefing of 20 January 1970. 

Briefing Team= Mayo, Wilhelm, Hammarstrom, J Martin, D Wales. 

I: Review of History, How Program works and how spacecraft are designed 

tested and deployed were given by Many and Wilhelm. Historic (1967) data 

reduction review showing some of the computer aided manual anaylsis tools 

which are available at the sites, by Martin and Hammarstrom. 

Lwnch followed by a second sessiog dealing with specifi~ signals seen 

in our data which have from our standpoint not been adequately exploited. 

Among the examples offered is the Oct 68 msg from 

HANDLE VlA 
BVEMAN . 
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