
AD—AO ’40 872 MCDONNELL DOUGLAS ASTRONAUTICS Co TITUSVILLE FLA FIG 9/5V £NVIROt*IENTAL TESTING OF A FLUIDIC DIGITAL—TO—ANALOG CONVERTER.——ETC (U)
JUL 16 G W ROE DAAG3 9—76—C—02 12

UNCLASSIFIED MDC—L0356—VOL—2 HDL— CR—?6—2j 2—I—VOL ~2 NL

1” cc 
_

_  

I

~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~uI_ulflhuflIfl I 

~fl~fl~flLfl~~



I .0 ~ ~
______ 

~ 3 2  2.2

I .1 
.~H°

11111’ .25 llIll ’~ uIH~
ii~~’

4 1  N I  b l i k i  ~~~~~~~~~~~



— . .—

~~

- —-—-.

r 
_ _  _ _ _  

_ _

I Q~~~DL cR.76.2i~~i 4 )

~~~~~~~~ - _

~~~ ENVIRONMENTAL 3~ESTING OF AJLUIDICJ)IGlTAL-TO-~iNALOO

T ()Q CONVERTER .

I

I JOLUME~~~ .

I
JULI ~~~ ~~~~ ±~�L~~~~

- 
~~~

fl M Ø3 P_
9 ——~~~~~~~~~~~~~~~~~~~~~~

—
~~~~~~~~~~~~~~~~~~~~~~~~~~ ——-— . .

Prsp.r.d by ~ 11
I \V\~~~ 3~ ~~~~~~~~~McDonn &I Dougl.s Astron.utlcs Co. ~~~~ \~‘I Thuivilh., FIor~da WED C

1
~~~~~~~ G~~~ c 2  ~~~~

_ © ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~:z:~::~°
-- HARRY DIAMOND LABORATORIES

Ad&phl. M.ryl.nd 20783

- c_)
Lj.J AP~~OVED PO~ PUSUC RILIAU; DI$T~ IIUTION UNUNITED

a

f 
__ 

- -

Ii I t ’ll). ~ ~ 2~- 
~~

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



.—~--~--~ ~-~-—~~~—--~ —~~ —- ‘I

I.

REDUCED DATA FROM
ENVIRONMENTAL TESTING OF A FLUIDIC

DIGITAL-TO-ANALOG CONVERTER

SUBMITTED UNDER
CONTRACT NUMBER DAAG39•76-C-0212

~
Is ’ —

JULY 1976

Ill CD ~~NNELL

CORPOAATIOPJ



ENVIRONMENTAL TESTING REPORT MDc L0356 ~....—
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

~~ ‘.71 U) U) (Si p.’) (S. CD C) (9 P - 0 I—. U CD 19 (Si 0’ CD CD ‘.fl.~ 50 P.- 50 ‘.0 ‘0 ‘0 Os 05 CO (S.- 05 CO CO CO 0’ CO I’. Os ‘—.
U U U U U U U U 31 U U U U U U’ U U U U U

U) P~~~~~( S 4 )  ( 9’ .

(
~1 U U) CD CD CD ~~ 

Os (9 ‘.-.I CO (SI CD C’) (S. I (S. Os (S. 05 05 ______

U ‘0 ‘0 31 U U) 31 ‘.0 CO (S.- *0 U) CD Os U) <0 so as so (S.

‘.~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ U

~~~~~. U n! _~~~~~ _.-.~~~~_. .!_~~~~ U U  Ace .~~.
— (.4~~~~~~~C O .  p.- c’J~~~~~~~( S J C S I U ) ( 9 P -.~~~~ P.. ( ’ I U ) U ( 5 I  

—

... J Ii.. I PSI U Sf) U) r— 0 *0 05 C) 0’ U CD ‘.9 ‘.0 I — as C) P.. as
U’S ‘.0 U) U 141 U) P. CO CD P.. so CO 05 05 CO CO CO Os so i—.

I/I (Si U U U U U U U U U) U U U U ~~ U’ U U U U U’ C ’
~~ 

—_________________ —.-
~~~

——  >_ . .. 1’
CO U (9 P.. II’S U) ‘.4) P.. PSI (SI C’I (54 CO (S. CO CO I’) P... .4

~

h < ..
4 .— so r—.. C? 0 CS’. 1.4 ‘.0 05 U) U 0 U C) I .— U) 0 CO .— CD

U ‘0 50 50 50 50 CO CO CD CO ‘.0 CO Os as CO CO CO C) *0 a)
U U’ U U U U U) U U U U U U U U U) U U’ U) ~~~~

‘‘
~~I-

(9 (9 a) I’) CO 1.4 C’) (Si U) C’) (‘4 4) U) U)
CO . . . . . . . . . .

L~~ U (Si CD P9 CD ‘.9 U’S 14’) 0 C’) U) U) U C’) 0 05 U) (Q U’ P.- CD U) I-
U) so U) U) U *0 05 01 .- CO ‘0 Co Co ‘0 ‘0 ‘0 ‘.0 -.- so P..
U U U U U U U U U) U U U U U U U U U U U 05 ny

_I I -
UI ‘.14 (9 U) P (S 0) (SI U) a) C’) U) C’) p I’) 0) (‘4 (‘1 (‘1 U) (0 (~~ - . -
U’) P... . . . U)
U P-.. CQ P.. sQ U) U C.. 0 (9 0 0) — (0 0 U’ I 14) U 05 (51 .1) •(
CO I9 U’ U) U) U’ U *0 CO as — 05 *0 0* ‘.0 P... *0 P .0 0) ‘~~ so

U ~~ U’ U U U U’ U’ (4) U U’ U U’ U’ U’ U’ U’ U’ U’ U’
• -— ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . S .

• so U’) CO P.- (‘1 C’) 19 (‘4 C’~ (‘1 6.4 P. U) (S. P.- 0
I—. . . - . . . . . . - . U..

144 C’ CSI P.. CD U) 10 U (U 05 (9 U) U 05 CO Sf’ Os C) 0 5 1 0  <(S C) 0 . —
~~ ‘0 P. 10 ‘0 ‘.0 ‘0 0% CO .- P.. *0 CO U) ‘0 (S. (S. ‘0 .0 P. U) 0 31
-. (‘4 U’ U’ U’ U’ U’ U’ U U U) U U U U U U U U U U U’ U) —
. 4 5  ,. - ________________________  ________

UI UI CO (*4 C’) €9 U’) (‘4 (.4 (5’. CO CO Co (9 0) I’) U) 4) CO 9 (54 CO
Sn (Si
U P.. CD 05 CC C”) P. 0% 0’ 05 U) 0 U) ‘9 C) CO C) P.- C) 10 01 CD CD ~~CO (Si P-. 0) *0 U) U) p... 0 0) — P... 0) 01 P. 10 p.. p... CO ‘0 P.-.. 0 P.. U

— 
— 

.U U’ U’ ~~~~ U ’ U ’  U) U’ (4) U’ U’ U. U U’ U U U’ U U U ~~
CD CO U) (51 CO U’S U) P9 CO CO C’) C’) CO CO ‘.0 CO U) 31
*0 . . . . C)

~~J (‘J (’4 CD CD U U) (54 (‘4 0) U) U) CD CO (0 0 0 ‘0 I (Si U) U’S CO (S. 514— so so ~~ U II) ‘0 0) CO .- (0 ‘0 (S. (S. C’.. ‘0 *0 50 P.. ‘0 *0— — U U’ U’ U U’ ~U U U U) U U U U U U U U U U’ U
. 4 5  - _ _ _ _ _ _ _ _ _ _ _ _ _—-—--- - ._ _ _ _ _ _ _ _ _ _ _

Ui Ui (54 (Si U) (I’S C’) U) p.. C-. .4) 31 (SI C” (‘I 19 0) U) 0) (54
14) *0 . . .
U U’S .- — U’ (Si (Si CD CO p.-.. ‘0 (*4 (S~ U C’) CD U I CO CO r.J 0 Os 50
0) *0 10 10 Sf) U) U) CO CO .- CO ‘0 0) 0) (S. .0 ‘0 sO CO ‘0

— 
- 

U~ U U U~ U’ U U U 50 U’ U’ U’ U U U’ .• U U U

P... U) (SI C’) ‘.4) P-~ CO (Si (SI “S C’) p.-. 0) (Si P. U)
U) . . - .
0.. C’) 10 II’S (Si U C’) (‘I U) U’S U’ 05 CD CO CO CO ‘0 U) CD (S~ 6*4 ~~U) so CO 50 U) ‘0 *0 P... 0) U 05 P.. 0 01 0% 0 — 0 C) CO
U) U) U’ U U’ U U U U’ U C’) U U 54) U U U) (4) 145 II’S U’S U II’S
+ UI

— (S. ( 9 P . 3 1 C’ . J  0 ) 3 1  ( 9 0 )  0 ) U) 0 ) ( . . 4(Si 0)

.40  5 Psi 50 U) C’) (Si U U) U) CD (S. U) U) C’) CD CD U) (Si U’) U U U)
UI *0 CO 50 10 ‘0 10 (S.. 0) sO P.. (S.. 05 0% 0. 05 0 ~- CD .- 05 0
31 C’) U U U U U’ U U’ U C’) U U U U U U U) ‘.4) 31 14’ U U)
U —.________________
C O O  0) ( ‘ i C O U )  (9 (*I U) Sn ~~~~~~~~~~~~~~ ‘ ) d U ) C ( S .

U) 0 U 0 (S. U) C’) U’ (‘.4 II) ~~ CD — ‘0 .— Psi ‘4) (Si ID
*0 CO ‘0 sO U) so P. 0’. 50 05 P~~ 0 0 05 05 (54 CD 0% .- CO 0
U U U U U U U U C’) U U’ U) U’S U U 5 0 * 4 )  U’ U) U U’S C)

‘I) CO (S. (U CO ‘9 ‘-.1 C’) C ’ ) P .  (S. C’.. ~~ CO us a’U) .  . . -
I- 0. C) (‘.4 P.. U) 0 C) C’) U CD (“S C’) 10 ‘0 0 ‘0 U) I I’) C) P.- (4) II’S

~ .— P.. (U *0 *0 50 50 05 0 ‘0 0) C-- CO Co ‘0 P. CO CO (Q 
~Q CO ‘~~(0 -~ U U U’ U U U U u’S C’) U U U’ U U U U U U’ U U U)

zoo - - _______________
X ~-. .-— U) P. 0) 0) C’, .4) 0) P.- 54) (S. U) .4) 0) 0)
1.4 0 .  05 . - . - - . . —
U’) 5- CD (Si U’S CD U’S CD U) CD CO (S. ~~ (S.- *0 ‘0 I (S. U’S (S. U) p..

0 *0 ‘0 10 ‘-. U’S ‘0 0) 05 P.. 0) ‘0 0) 0) P.- so P... .0 5- . 50

_____ - 
U U U U U’ U U U 19 U U U’  U U U U U St U

~~ CD,-  C’s .- U) C-. C’) CO P.. 0) (‘4 50 (SI (‘I C’) (S U) C’) (“S C’) (9
.410  CD
~~ 50 (Si sO P.. (51 — C’) *0 0 • .4 t’ U P. 1’) ,— CD (SI C’) (SI CO 18 Z

III *0 CD 05 ‘0 P. 50 0) C-- ‘.0 CD 0’ • 05 CO (Ps (S. 05 0’ 0 CO 05 05 ‘0 (U
( . 4 0 .  U U U si U U Si) St U U U’ U U U U’S U U U U U *~z C)~~-’ - - — — —-____ ____ - — ________
U 14) *0 ‘.4) 0) U (Si p 0) p.. (SI U) (54 54) II) (“S (Si (Si p.. (51 0 (0
— U) 0. U) . - . .  CD
0 .144  CD ~

_. 14) P 14) *0 U *0 CD (4) I sO U . (71 C) (S. Psi (0 0% U so as —
U 0. 010 ‘.0 ‘0 ‘0 10 50 . C) 0) ‘0 0’ ‘0 ‘0 CD (S. CO U) CO (0 *0 0) 5. C)
~~ 0. U U ‘7 t ‘7 U U U) U U’ U ‘7 U U’S U U U U U U U C) U
— . . - . —-— -—. — —- -- . -- . - . -- - . — . .. .4 *0(54 p.- p. (.U p.’S p.- U) 4 3 1 0 550 ( 9 ( S 4 P 3 1 ( S .  U) U’ 0. 5.4

0. (“S U ‘0 50 ..—- St “9 ‘0 U) I 
~~ 5-— C) CS’. CD P9 (Ps ‘4) 151 ‘0 U) P.. 5-

1.4 CD ‘- CO 0’ CD 0’ CD CD 0) 0’ 0’ 0’ 0’ 0’ 10 0) CO 0’ 0) CO —
I.- —. ‘7 .4) ‘.0 ‘7 U U) U’ U’) II’S U’ U U U U U U U U’ U U U ~~ —
~~ C) - ._. —- - --— — — — C)
U’ ‘.0 CO (SI (S. (‘5 P.. 31 C’-. P. (Si Psi U) 0’ U’S 0) P.

- . . . . . - . I... 
~ ‘)

I. . .(0 ICSI  ID U Q -  ID ((S C’) 50 ‘ C) U) 5 0 1 0  ‘ 7 0 0 5 (54 l ’4 . (5’. CD
U) Z CD 0’ 0% 0 0) 0 0’ 0 CD ID 0% 0’ 0) CO ‘0 0) r.. (Ps
UI .-) (Si U’S U) U U U) U U) so U U) U) U) U U U U .14 U U U U’ U
5- U’ — 

____—___________ 
- - ~~~~~~~~~~~~~~~~~~~~~ 

. U’) C) 5..)
U) 0) PSi 14) (“S (S.. P.. *1’. CO si ’ . P.. 0) U’ -. —

~~ 0 0
U) U) CD U) 0* (‘1 CD CO -.. (Si Cl (54 0 0 ‘0 .- U) CD II) Z Z
— 0 0 CD (0 05 C’- 0 a’ as 0 01 C’.. CO (V 0’ 0) CO -.. — —

U) U) U) U’ U’ U U’S U) U’ U U’S U) U) U (4 U U U’ U U ‘.54
U) ~~~

____ •
~ 

_____-_- - - — -

~~~~~~~~~~

-_ —  5-n-z
U’S . U .1) *0 p-. 0. *0 P.. C) .— psI U.S (0 05 C) . 151 (‘I U 10 0) 05
+ Ill — (54 (Si (‘4 (54 ‘.51 (51 (“S (9 (9 “9 (9 C’) (9

III I1lIIIII ~~1.~.~_Uk__.. — . .. . ... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~ - -- -— -- --—- ~~~~~~~~~~~~~~~~~~~~~~~



~~~~~S=~~-~~~~~:~~~~~.L: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_____r ~~~~ ‘- L1 T~~~~~ 

.-..- --
~~-- .---- - .------9- ..--- - ----- ____

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIQIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 ,
E 38
L 36 •

,

• E 3 4
~~~~ 

33 ’ ,
N 32
1 31

3ø~
E 29 •

,

R 28 
S

.

,

25
L 22

e
~

M ’7
1~ S

R

2ki0 3~0 440 5~O 6~0
FREQUENCY HZ

FREQUENCY VARIATION AT +5PSL FIRST
BASELINE AFTER ENV IRONMENTAL CHAMBER
TUNING. REFERENCE TASK C

2 

-——--—- —--—.. 
~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~



____ 
-—- - --——~~~~~-~~~~~~~~~~ _.--~~~~‘-—— -—- — .— --

~~~~
-- -. --.-- -----_.--. ..--- -- . ---_-.-- . . -—-—-  --- -- ------- - —

~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 ,
38

L 6
E 34

S

32
1 31

30~~

E 29
R 2 8

25
- i  22 :

21
N 20 •

5

M ’7 .
B 1 6
E
R : •

6
5 

. 

5

,

4
2~i0 3~0 ~~~~~~~~~ 

I 
6~0

FREQUENCY HZ
FREQUENCY VARIATION AT +5PSI DURING
VARIANCE IN SUPPLY PRESSURE TEST. (THIS
DATA AT A SUPPLY PRESSURE OF 4OPSI)
REFERENCE TASK 0

________ ______ 
— - -  ~~~~~~

-.- ,  
~~~~~~~~ -“————- -—-—~~. 

- - -~~



— .
— --——---—— --. - - - ------- - —C

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

•
.

38
L 36
E 34’.M 

I -

N 32
1 31

30,, 5
.

E 29
R 28

25
22
21 ‘

.

N 20
17

5 1 6
1 5

7 S

:

2i)0 3~O ~ 5~Ø 6~0

FREQUENCY HZ
FREQUENCY VARIATION AT ÷5PSI DURING
SCHMITT TRIGGER TEST. REFERENCE TASK D

4

‘4 ~1 —
~~~~

.-.— —— ———~~ -- ~~~~ ~~~..-. ‘-—-—— ‘— ~~~~~~(S. ___ _ _._ _,(. 4



— ~~~~~~ ~~~~~~~~~~~~~ 
—--.— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘-

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— --  — --

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FWIDIC DIGITAL-TO~ANALOG JULY 1976
CON VERTER

S

E 38 :•

L 36
• :

N 32
1 31

30
E 29

!L 2 2  .
.

M 17
B 16
E
R

6
5
4, 1’.

200 3~0 440 ‘ 5~0 6~0

FREQUENCY HZ
FREOUFNCY VARIATION AT ÷5P51 BASELINE -

‘

TEST PRIOR TO STEP PULSING. REFERENCE
TASK D

5

- -—...--i.~ — —-. -5-h--—- -- - -- 
~~~~~~~~~~~~~~~~~~~~~ -, ~~~~~~~~~~~~~~~~-s- 

--..--‘4—.-- (I.
~~ ~~ —



- 
-- 

- -.
_ _

~~~~~~~~~~~~

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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -—-------. ——.- - 
—“I ’

________ —-

38 .
S

34
_

33 -& 3 2 ,
T 3 t  I

~ 28 , ::

21
t n .

21 .N w1!; 17 . 5
WI . /

/
7 ::

•‘

r

- - 
.- -

-~~~~~ 
— 

~~~~ __ 54_~~~~ ‘~~~i— ~ -.-‘-—- - - £_~ .1 ~~~~~



- .~~~~~~~ -~~-— -.——

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG - 

JULY 1976
CONVERTER

39 .

38 ’ 
S
.

L 36
E 34
M 

~~
N 32 . :

1 3 1
30 :

E 29
P 28
:i 25 a

L 22
21 , :

N 20
M 17
B 16’ 

5

.
5

1’

6 5

.
5

t I 

~ 
I 

6~0

FREQUENCY - HZ
FREQUENCY VARIATION AT +5PS1 DURIN G
SECOND STEP PULSE BASELINE TEST
REFERENCE TASK E.2

7

______________________ _____ — 

-

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ :~



____________ 
- ‘ :.. _______ ‘ 

—------ -- - - -----
~
--‘- - ------ ----

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 .
.

E
38

L 36 ,
E 3 4
M 33 .

~~~32
1 3 1

30 ,
E 29
R 28

25
22
21

N 20
17

B i B
E a
R ‘~~~~~~-

7 .

6 .4
5 .

.

- I I I I
200 300 400 500 60~

FREQUENCY - HZ

FREOUENCY VARIATION AT +5 PSI DURING
THIRD STEP PULSE BASELINE TEST. REFERENCE
TASK E-3

—0’.~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ -,



______ 
- 

- -~~~~~

ENVIRONMENTAL TESTING - REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39,
38

L 36 •
•

E 34, 
.

.
.

M 13 .

E ~N 32
1 31 S

’

S

s
E 29 S

.

R 2 8
25 •:

L 22 ,

1.1 

.
.

.

~~~~

,
.

M 17
B 16 ’

7 
.
.
.

6 ‘
•
•

5 ,
4. 
_______________• I I- I I 1 I I

200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5PSI DURING
BASELINE TEST PRIOR TO HIGH TEMPERATURE
ENVIRONMENT : REFERENCE TASK F-i

_ _ _ _  —- - .JL~~~~~~~~4 ’~~~~~~~~. 

~~~~~~~~~~ 
‘~~~~~ 

‘
~~~ ‘~



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘

~~~~~

ENvIRONMENTAL TESTING
OF A FLUIDIC DIGITAL-TO-ANALOG -- 

JULY 1976
- 

- CONVERTER

1 9 In P . . 50 Csi C ’ 1 U 0 5~~~~~~~~~~~~~~~~~~’ 7 C s i ’ 7 U ) ( ’~ (‘- s i S U ’

~. (51 PU ~~ U I’) 0 Psi P. PU 0) 01 C) ~~ 154 0’ CD ~~ C) ~~U’ ‘0 — 05 (9 C) U (9 U’ 19 U’ U) P.. 0* CD — OS CD
U .5’ U’S ‘.4) .5’ *) U ) U ) U )  ‘0 ‘.4) ‘.4) U’S U’ ‘.4) U’ U) II) U U)

U ~~~~~ C ’ 5 -~ ‘0 4  C ) (’ ) P4 )9 . 4 ’ S ’ 0 ) U )  ( s iP .’ .

(0 19 0 10 ‘9 CD 0 CD C) C) CD 0’ “S U’ (0 (54 U) C) C) CD 0’. - PU
UI — 0’ 50 P. CD .- 05 (9 (54 ‘5’ C’) ‘7 ‘7 ‘4) 50 OS .- CD CD — as
Z U’ U’ U’ U) U) U ‘.4) 4) 14) II’S II) ‘.0 4) 4) U’ U’S U) (I) U’S C

I” ( 5 4P . D U ) 1 9 1 0 1 0 1 0 1 9 C ) S n  II) 1 9 ( 0

f lU’  (‘4 U) 0 5-. 0 U C’) 0 (51 (‘5 ‘4) U) 11) 10 ‘7 PU I 0) 0 CD I’) It)
‘IC P. P. 50 CD 0 — 05 C’) CU U C’) U’ (“S U’ U) P. 0* CD I- 05 CD

-~~ 0).- U U IS U) U’S U (4) 31 U’S U’S 31 14) .4) ‘4) U U U) U) U U)

P51 U5 P’. . 1 9 (0 P . U~ 3 1 3 1  P. C’) 31

U) 0’. (S.. — 10 ‘.1) 0’ C) 14) P. P. ‘0 .— CD ~)  I (V CD ‘.4) C) II)
P. ‘.4) ‘0 0 0* PU (5’. ‘7 “I) C’) ‘9 ‘7 ‘7 ‘.0 Os 0 05 0

— — 
U ‘7 ‘7 U) U) U .4) 4) U) Li) it) U) ‘.4) 4) ‘7 ‘7 U) U’S U’ In

1 0 05  C1~~~~~~~~~~~~~ C ) 0 * O P . 0’~~~~~~~~0 ’ C ) C )U ’ ( V . -  P . 1 0
‘7 P. — I ‘7 (9 .15 ‘1 U ‘54 (5. 50 (0 — 9- P~ 05 0 50 I ~ Q

I U’ .- 0’ P. ‘- CD 05 ,- “S — (0 -5’ ~~ CD ~) s~ .n ~~ ,~~ U’
— ‘

7 C’) (54 U’ ‘7 1’) U’ ‘7 ‘4) (4’ U’ (4 (4 U’ U’ ‘7 (4 U’ U’
II. 14) 14) C’) C) (9 (5’. C) (9 C) P. P.. P. C) .4) 5-.. C’)
S U’ -  - - - -
0 P. C’) P.. ,0 I 05 0 (4 ~15 (9 ‘7 — .— 0 0 ‘0 05 C) fl I ,— 1’)
‘7 ,— — (0 ‘0 ‘— C) 1 • - 05 CD — ‘~ ‘7 CD I’) P. ‘.4) 0’ 0. C’)

— 
(4 ( 9  15’. (4 ‘1 ‘ ‘L  ‘( ( ‘ ‘ 0 ( 0 1 9’ ?  ‘ 7 ( 4 ( 4 ( 4 1 9  ( ‘ 5 ( 4

- ‘0 ‘0 C’~ ‘9 C’~ 14) C) 9. 0) 94 10 U’Su_ US - - - - - - - _ - -
E’.O (5’. 15. 0* I U) . U) C’) CI) C) ‘0 ‘7 14) — U) 0* CD CD U) I 0* It)
UI IC — ‘0 15. ‘~ 0 05 ‘0 ‘7 ~0 05 9- 19 0 (‘5 P. ‘.4) ,- (9 C’)
I- U 19 C) ‘7 ‘7 C’) U’ U’ Sn ‘5’ ‘7 ‘7 U’ U’ (4’ ‘7 U’ U U’

- 
(9 (1) P. C’) (“ S PU CO U) CO U) 19 (“S (54

0 - I- - - - - - - - _ . - .
-J — 0) 0 I 0) — 0) CD (“S U’ U) ,0 C) ‘7 U) P. 0) 0 0) U) U

— CD p. — 0 CD 10 50 10 4) (‘4 (51 ,- (‘1 U) U’S 0 (51 (I’S

- U’ U’ P.4 U’ U’ U’ U’ U (‘I U’ U’S ‘7 U’ U U U’ U’ U U

‘.,
U ’ ( 9  U) 0.~~~~~~~~~~~~~ 10 P - P .* 0 .( ’

‘0 CD 05 0’. (0 I) (‘5 ii) CD U’ it) CO ‘4) 50 U (‘5 — it) C’) (‘5 0)
U’ IC (V U) ‘5’ U) sO 0* 10 — 05 ‘0 (0 10 (0 10 0) P.. P. 0) 50 P.

U U’ U U U’ U’ ‘7 ‘7 14) ‘7 ‘7 ‘7 U’ U U ‘7 ‘7 U’ U’ U’ U’
(‘5 -
I U’ (V 9. (0 U) (0 P. U) U) II) ‘7 (4 P. C) CO C) CS’.

11.5 0  _ - - - - - _ - -
50 C’) U) I- 54) C) CD 1’.) .— P.. CD (4) 9. 9. CD 0 0 *0 05 11) CD U OS

IC 05 50 U) 50 ‘.0 05 ‘0 0’ 1.. (0 CI) 0’ (0 (0 (5, P. (0 ‘0 9.
Z U U U ‘7 U’ U’ U ‘7 U’S U’ U’ U’ U’ U’ U U’ ‘7 ‘7 ‘7 ‘7 U

U’) .4 
- 

PU 0) U P. C) (“ S C) PU U) ‘9 U) P. P. (9 (“S P. (4) (9 (S.
0. (44 (54 - _ - _ _

310 (SI ‘7 0 U’S ,- 05 14) 05 Ii) U C) I’) P.. ‘.O 0 *0 C’) (V — P. —
54) ‘IC50  (0 10 U) it) U) .0 ‘0 10 — CD 0) ‘0 (0 0, 0 ‘0 *0 ‘0 (0 P.
+ 0) .  

— 
U U U U U’ U U’ U’ U) Sn U’ U’ U U’ U’ U U U’ U U U

PU ( ’ ) Q P U0 ) (’  ( 9 1 9 1 9 9-

— 0’ 10 (4) U’ U) — CD C’) 10 ‘.0 ‘0 CD CD CD 50 01 ‘.4) 0) CD 0* ‘.4)
50 ‘0 ‘.15 U’ (1) 50 CD (0 0 (0 05 0. 0* ‘0 *0 P. (0 *0

— — 
U U U’ U’ U’ U’ U) U’ U) U’ U U U U U U U U

Ii) C,’. (4 U’ (‘5 ‘0 U’S — ‘0 (0 C’) ,— 0) (0 (“S .“ C’5 Li)
PU (~ -  - - -
I 0’ P. U’ I (51 05 U) U P. 0) (0 50 14) ‘ (0 .- I ‘7 50 I U) N.

1’.. IC 0) (0 P.. 9. 0) 0 — 0 10 (0 CD ‘0 0s 10 CD ‘0 0*
U’ ‘7 ‘7 ‘7 U’ U) U) 115 U’ U’ U’S U’ .5’ U’ U’S U’ U

U- — —
• — 0) 0) 0) ‘.4) C) P. (54 P- ‘.15 (54 15. (“S 141 05 P.. C’) (54
14)0 - - - - - _ -
‘750 C’) 0 LI) S 0 5-.. 0 ‘7 ‘0 0* 10 9. U’ (0 (9 5-.. I P. 50 I 10 ‘7
— . 0’ 10 ‘0 0* Cl .— (0 ‘0 0* 0) (0 ‘0 CD 0) 0
+ — 

U U ‘7 U’ U U) ‘.4) LI) ‘.4, ‘7 (4 U’ U’ (4 U’ .4) (4 U)

U) U) Sn 19 (“S (0 ‘0 10 (54 U) ‘0 ‘0 154 (‘1 10
0_ U) -  _

EU’  C) U) PU I 5-.’. (“S C’) U’ 9. 14) U’ 9. 14) 0 10 0 I U’ U I 10 U)
144 1’.) ‘0 (0 P. 5-0 10 0 — CD 10 10 0 ‘0 (0 — (0 0*
5- .  U U’ ‘7 ‘7 (4 11) Sn ‘.4) Sn U’ U’ U) U U’ U’S U~~~~~

~~ C O (  C O U S I n  # 9 4  U ( V P . .(’1 Ol ‘ 0 . 4 ’  0 ) 1 9

— — U’S U’ I C’) P. C) 14) 10 0* Sn U) LI) 50 ‘7 P. I CD 15. I 0) I’)
10 10 50 9- ‘0 0 .— CD 10 ‘0 0 0’. P. (0 0* P. 0*
‘7 U’ U (4 ‘7 U’S Sn U) II) ‘7 ‘5’ U) U’ U ‘7 ‘7 ‘7 U

0’~~~~~~~~U 50 0* I 4 00 ’ C ) U ) U’ P.. s 0 ’ 7 U~~~~~
0 C’) (0 ~~ 54) CD ‘0 50 (“S (“S ~~ P. C) U (‘5 U I C’) 10 (V CD

.4) 0 .4) U U) U) 9- (0 CD P. 50 10 OS 05 ‘0 10 10 0% *0
U’ U U’ ‘7 ‘7 U’ U’ ‘7 U) U’ U ‘7 U’ U U U’ U U’ U’

‘0 
— 

(54 ‘0 0) P. (*4 1’) 14) 19 U) (‘5 54) ‘.4) (5’. ii) PU PU

- - - - - - - - -
U’S (“S U’ U) CD 4) C) ‘0 05 (“S 0 (5’. (0 (54 Q (“S P. I 9- Cl 15. Cl 0*

LI’. ‘0 (0 U’S U’ C~( U) ‘0 ~~ 0 P. ‘0 ‘0 0 0’ 0) 0) ‘0 CI SQ P.

I ‘5’ ‘5’ ‘5’ ‘5’ ‘7 5’ ‘7 ‘7 U) U’ U U U U U’ U’ U

p.4 
N . 9 4 0 ) 1 5 (( 4( ’ U ( 0 C’ )P

(/1 (0 94 U’ U) 5’.) 9- C) sO 05 CD .— 0. ‘7 C) C”. .— U) I ,—‘ 0* CD P. 0’
‘CU’ U) 50 U) U’ U) its P. ‘0 CD P. ‘4) 10 0* 0* 0) ‘0 ‘0 0’ sO P.

— U’ (4 U’ U’ (4 (4 (4 U 44) (4 (4 (4 ‘7 ‘7 U U’ ‘7 ‘7

( ‘ ) P .’ 0  U ) S n ( S .15U ( 5 1 9 4  (*1 (0 C.. 1 0 1 0 1 9P

(“S ‘0 1~ CD CD (SI C) (0 0* ‘0 Cl ‘7’ C) U SD I — II) C)
‘7 (0 U’S U) ‘4) 50 (0 (0 CD (0 ‘0 (0 OS 05 10 ‘0 ‘~ CD
‘7 U’ ‘7 U’ ‘7 (4 U’ ‘(4 LI) (4 (4 ‘7 (4 ‘7 (4 U’ ((‘S U’

— SI LI) 50 9- 05 ‘C’ 15. CD — (*4 U) ‘0 05 C) PU 1 9 U  (0 uj 0~10 — (Si C”. 94 1*4 PU 94 C’) 15) C’) (“S 19 (9 (9 (“S

10

IL 
_ _

~~!~~~
- - ‘- - 

~~!~~~~~ —-.—-- 
~~ 

‘

~~~~~~~~~~ 

- 
‘ “ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 

‘ ‘ - 
- -

.

ENVIRONMENTAL TESTING REPORT MDC L0366



_ _ _  _ _ _  ----- - -------

~

- - ---

~~

- 

‘i

ENVIRONMENTAL TESTING REPORT MPc L0356
OF A FLUIDIC DIGITAL-TO-ANALOG - -  

JULY 1976
CONVERTER

39
38

L 6
E 34 .

.
.

M 33
1

N 2
1 31 :‘

S 
30: “.

~E 29
R 2 8

25 .~

L 22

ei .~
M ’7
B 16
E
R

6
Cl .

‘

S S
:~~~

2i 0 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5P51 DURING
HIGH TEMPERATURE (+145’F) ENVIRONMENT
REFERENCE TASK F-2

fl



•‘1~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JU LY 1976
CONVERTER

39~~ 
.5
.

E 
38

L 36
34 

I ( S

E
33 - :

- N 32
1 31

E

A
L 22

• M ’7
B 16 ’

9

7
6

5 S

4
21 ~0 3~~0 440 5~~O 6~ 0

FREQUENCY - HZ
FREQUENCY VARIATION AT +5 PSI DURING
BASELINE PRIOR TO LOW TEMPERATURE
ENVIRONMENT: REFERENCE TASK F-3

.... - -



ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER -

38 S

L 36
E 34

~ 33 , :

N 32
1 3 1
s
E 29

S 

S 
S

11 .

• 
. 

•

.

S 

•

17
B 16

9 :

6
5 

I 
S

.

~200 300 4OO 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5 PSI DURING
LOW TEMPERATURE (-40 F) ENVIRONMENT. REFERENCE
TASK F-4 - 

--



-— — --_ -- - -——S - _ ‘ ~ ‘S’

ENVIRONMENTAL TESTING REPORT MDC LO356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39~~ - 

5

.

~~~~38
36

E 3 4

~ 33 , ,  :
‘

N 32
1 31 S

30
E 29
R 28 

-

25
L 2 2 . I

21
20

M 17 , ,
B 16

9 
- 

S
.
.

7
6 •

5

5 ,. :

4 5

I L I 1 . 1
200 300 4-00 500 600

FREQUENCY - HZ
FREOUENCY VARIATI ON AT +5PSI DURING
BASELINE TEST USING N9 (AFTER LOW
TEMPERATURE TESTING ) REFERENCE TASK F-5

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



- -- - -

~~~~~~
- - .

~~

..-- —-‘——-- - ‘ -------15-—--.. --——-—--~~~~~~~ -,-—--15- . . --—-——--—-.. 
_ - -..

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1V6
CONVERTER

CO U) 50 — 54) ((4 (0 (54 P. (0 54) (4 ‘0 (0 — (4 (54 0)
Cl - - -
0 C’- C’- I U’ C (9 0* ~15 ~‘S p. U’S 54) ‘.4) ‘.5-s ‘.15 ‘ 0) (4 I

U’ ‘C (0 sO (4 U) ‘.4) sQ ‘0 (0 (0 50 43) 50 U’ (4 5’) (4
U’ (4 ‘7 ~~ U’ (4 U’ U’ (4 (4 (4 (4 (4’ ‘7 U U ‘7 (4

I Li) P. C’) 1. CO (0 P~ 10 44) 15- LI) 43)
- 0* - - . . - . - . . -0 151 LI) 50 I 50 .— ((I CD Cl 1(5 0 50 14) 1*— (54 — I p. CD I I’ .
Z 5/) 0 (0 5’) Li) ‘7 ~~ CD (0 P. (0 5’) 14) U) U’S 5’) (4
0 - U’ (4 (4 U’ U’ U’ It’S (4 (4 (4 ‘7 ‘7 U’ U ‘7 (4 * ‘7

I C~4 P . 1 9 5 4 ) 1 9 U) p .  (I) 9 4 ( 0

C’) C’) (54 1)5 0 I U) — .- 5-— (0 ‘7 U’ 0* 10 0 ~~ 0 I 0 I 0 Cl
+ (4 13) U) (“S 1*. P. ‘-0 sO 0) sO U’ SC) ‘0 U’ ‘7 ‘7 50 13) 13)

-‘. CD ‘7 (4 ‘7 (4 U’ U’ (4 ‘7 (4 U’ U’ (4 (4 ‘7 ‘7 (4 ‘751.4 (51 —
51) P. (0 .4) (‘4 94 (5~ eS~ U) p. 10 1-14 0) 5-54 U) (“S

- L~) ‘ (J~~~~~~~~~~~ 0 5 S Q P .~~~~~~~U ) 0 5 0~~~~ I 14) 5 - 5 4 1 4 3 )19
(0 (0 (0 LI’S U’ 50 ‘0 0) *4) 0) (0 P. “7 (4 (9 5’) 19 (4
U’ U U’ U’ (4 (4 U’ (4 U’ U U’ ‘7 (4 U’ ‘7 U ‘7 ‘7

‘0 50 (*4 9- U) (54 (54 (0 P. (0 0* — ‘ 1  U ‘0 U)
Cl . .

CD ‘ C’) P. CD p. 4)) p. p. ~~* P. (“S — 50 I ~~ Il)
C’) (4 (4 *4) U *4) U) P. (0 0) *0 U U’ *0 50 (4 (4 10 “7 II)
I 

— 
‘ 7 ( 4  ‘ 7 ( 4 ( 4 ( 4 ( 4 ( 4 ( 4 ( 4 ( 4  ‘ 7 ( 4 (4 ‘ 7 ( 4  ( 4 ( 4

• Li) (0 (0 (U (9 p. 43) (0 U) 43) (I’S 5’) 19 ‘0(SI - - . .
U’ 19 94 LI) , 0 CD (“S 0* 5’) (54 U) (‘4 U’l P. 19 I ‘0 ‘.3) I 0 0

U) ‘4) C) 9 ‘4) Sn 14) (4 15- ‘0 05 (0 U) U) 50 54) C’) C’) *0 *4) P.
CT 154 ( 4 ( 4  (4 U’ U’ ‘7 ‘7 U U U’ U’ U’ U U ‘7 ‘7 U’ (4

I- (4 I P. (0’ U) (54 10 LI) P. ~~ P. U’S PS. C’) (5. ‘0
5’) 50 (‘.4 0 ~O I Cl 0’. 0* 0 5-’ — U)- U) 0 (9 U) I- (‘U I l~~ 5” . I 10 43)

(-I 10 si’S U’ 5-54 ‘0 50 (0 15- (0 (0 U) C’) 50 U 54) ‘7 ‘0 5’) ‘7
.‘. OS 

— ‘7 (4 ‘1 ‘7 ‘5’ ‘5’ (4 (4 ‘7 ‘7 ‘7 U’ U U’ U U U (4
— 

0) (Si (‘U U) P. (0 19 15- CX) (54 (51 5’) U’S
51) . . . . ‘ . . - . .
‘C — (0 05 • CD 154 05 (SI 50 U) U) C’) ‘0 CD U C’) I (4 (0 I PS. C)

U’ C’) 50 U) (“S P. 0 (0 ‘.3) ‘7 Li) 50 5-. ‘7 (4 14) (3) *3)
— 

U (4 ‘7 ‘7 ‘7 U’ LI) ‘5’ (4 (4 ‘7 U ‘7 (4 U U (4 ‘7
OS ‘7 (0 05 9- (0 — ‘0 (54 9- .- OS p. 50 4)5 — 05 9-

C) - -
>‘ (0 ‘7 ‘ U) (0 — (54 C’- Cl (“S 0 (0 C’) ‘.54 I’) S C’) .- I ‘0 U’(54 (4 54) U) C’) Sn U’) 15. 15- 05 50 (0 54) P. (4) ‘5’ 43) 1-0 ‘7 10

— 
( 4 ( 4  ( 4 ( 4 ( 4 ( 4 ( 4  U’ ( 4 ( 4 ( 4 ( 4( 4 ( 4  ‘ 7 ( 4  ‘ 7 ( 4

I P. (0 (*3 P. U) C’* (0 U) P. C’) 0) (54
5~ U) - . - - .

0) 5’) (0 C) 0’ (Si (54 ‘0 (4 ‘0 0 CD U) — (3) (‘1 U’S U) I 0* CD
U) 54- 05 I 54) (54 41) U) sO 0) 05 (0 P.. U) P. U) (4 II’S U) (

~5 p.
C J U (4 U’ U’ U U ‘7 ‘7 (4 U (4 (4 U’ (4 (4 U’ ‘7 U

— — .~ 1 CC (0 U) C’) (54 9- (0 (*4 ‘0 (54 (54 (0 94 (54 (0
1/) (4 - - - - . - . - - - - - - - -

0’ 0* (‘4 43) 1L~~~~ I (51 CX) OS U’ (4 C) — ~~‘ (*4 0’ U I — 05 I II’S
(‘SI Li) ‘ )  LI) P. U) P. 9. 15— P. 10 LI) 50 IC (0 U U) ‘..) L ’

U) ,1 0) J U’ ‘0 (4 (4 ‘7 ‘7 (4 (4 (4 ‘7 ‘7 U U’ U’ (4 (4 U’ U
+ 

I..) 5’) - - (0 (“S (“S P. LI) (0 (“S (54 (54 55) C’)

I~~~~~~~ U s  , U )’ 4 ) (#~~~~C) (9 S n (0 s~~~~~~~~~~ C’~~~~C ’ ) ( 9  I U’ O* 1 1 9 ( 0
(4 ‘0 (54 U’ U’ P. 15. 0 U) U) 50 (0 50 (~S4 sO 50 U’S *0

4 U’ (4 U’ (4 (4 U’ (4 ‘.3) ‘7 (4 (4 U’ U’ U’ (4 ‘7 ‘7 ‘7
(‘4 C’) (0 5’) .- (0 p. p. — P. (0 0* 15. *0

-‘ “s c, • 0 ( 0~~~~~~~C ’ 1 C D C D P . U ) U _ 1 0 O’ S  • ‘.r C) 1 0 5 1 9
51 — 50 10 (1) (0 0* 05 P. *0 ‘.1) (0 (0 44) U) 50 U’ P.

- 1 U) (4’ (4 (4 U’ (4 ‘7 (4 (4 (4 (4 U’ ‘7 (4 (4 U’ U’ 
15— IS) C’S, (0 CC * IS) I’) a)’ CC si’ ‘.‘. p. (0

4-’- ‘0 - - - . . . -(‘ji C’) IL) U) ‘ 50 1)’ (4 0 13) (“S 0-) (0 C) It’ U) C) 5-.. 05 , *0 II’S
OS •- . 50 (0 14) (0 SC P. (0 LI’S U) P. U) 50 50 ‘0 (4 50

Cl — 
— 

U) U’S (4 U’ U’ (4 (4 U’ U’ (4 U’ U’ ‘0 ‘7 (4 U’ (4 (4
0 1  4 4 ) 1 9  ( 5 3 0 ) 9 4 9-  ( 5 4 1 9  19 154 (4)

CI 11,1 -5- 5.4 55. 5C) I 54) (4 U) U’ — OS U’ 5’) 0 5-0 05 U’S I ‘.1) 0 I 0
(0 + 15- 1” CD (54 ‘.1) LI) ,

~Q 0)’ 0’ 0” 51) *0 50 15. U) LI’S .0 (4
CC. (4 U) U’ U’ U’ U’ U’ U U U U U’ U U (4 ‘5’ (4 ‘7’

5- p. (0 P. (Si 0) 0) (53 5—. (51 (“S Q~’ U)

- t U’ ’i) ( O s U ) U’ 9 4 0* 0 U 1U’~~~~- 0S (’) • I
— 15,1 0* (0 U) (0 0 0’ 15. 0) U) Cl (C) *0 U) 13) .0 15.

— .L ’0 44) U (4 U’ U’ sI’S U U’ U’ U’ U) ‘7 U’ U’ ‘7 ‘7 U
0) sO 05 19 (54 U (“S ‘0 U) 4)) 0* 0’ — (0) 5’) 10 *0 (‘5 (54 0*

(‘S
(4) Is) 5’) (4 P. S- Li - (~ ‘ 5.. P. 94 — ‘Q II) 9- - P. 0 (4 0’(4 U) s~ (4 U’ — U) (9 9- (4 ‘4) ‘ ‘ (SI 50 U) (4 *5-) P. 0.

L U’ ‘0 (4 (4 ‘.4) U’ 1* (4 CI) (4’ (4 ) 44) (4 54) (4 (4 (4 (4 (4

‘5-) ‘4) 5’.) (54 (5) 5-. (‘4 (55 5’) 5-. 10 5’) CC C’) (“S

15-
(0 4” 5- — C’) sr .— 5’) U’ C’S ‘-0 15- 554 — U) C’ (4 -4’ 5 - -  ‘-0 0 ‘-0(-I — [ ‘0 ‘0 U’ (4 U) U’ U)~~~~~ U) U’ U) It) U’ 5(1 (4 — - — I I’S (4 U) (4

1 5- , ~~ P. IS.- Ct (0 P. P.

(54 ‘0 - Cl CD (SI U) CD C’S 50 5-- - (0 — C ‘C ’ - ~‘ ‘0 ‘.3)
LI’S C ’ Li’ (4 (0 C’) ~~4 LI) (“S 9. Is) LI’S (4 — It (5.j 4) P. 0 (0

U’ (4 U’ (4 Li) U’ II) ‘1 U) C LI’S It’S (4 54) St ~ I,) 5)) (4
CI) — - -- - -- —

5-9 0) (54 CC- (54 (5) I’l) (5) 1 0)’ a) U) (“S 5’) 0) *4)

— C” 1)’) (4 15-1 0 0’ (4 9- UT I”) C , ‘ C) a - C) P.
- 15. (4 - ‘ C’. 43) 19 50 (4 19- C’) 15’ IC) (54 It ’ SI ,“~ 0’ Ii ’

‘1 (4 U’ ‘1 U) U’ (4) (4 LI) U’ U) LI” ‘0 U) S’S ‘0 (4 (4 ‘7

(~I-( * ‘  ‘ ‘ ‘  . - ‘ 5  LI’S 55-) 1 - 0’ -IT 5-’. ,C) 0 Cl ‘ (5. -. ‘• (C” It C”a C’ * 1/ — — ,_ 94 (5, (5’. (~~ PS, , ‘,• C’) (9 (9 (9 (9 15) 15’)

15 

--—~~~~~~ - - - -- ------ ---



~~~~- T Tj ~J~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
J~~~~~~

’ 
~~~~~~~~~~ ~~~~~~~~~~~~ —~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976CONVERTER

39
5

38
L
E 34-
M 33

1 1

N
T 31

E 29

L 22
J;j N - 

.

1 

• 

•

•

M 17
B 16 S

.

9 .

5

.

1’ I

6
5 .

5

200 300 4-00 500 600
FREQUENCY - HZ

FREQUENCY VARIAT ION AT 4 5 PSI, DUR ING BASELINE
TEST PRiOR TO ACCEtERATION ENVIRONMENT
REFERENCE TASK

— 

~~—------ JL~~~~~~~~.__ ~_~ _______- _______



_ _ _  

-—-- --- - -—--‘ ~~~-15-. - - - - -

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-.ANALOG JULY 1976
CONVERTER I

39 
-

.
5

38
L 36
E. 34
11

N 32

E 29
R 28
I 25
L 22 •

.

21
N .

M 17
B 16

7 
- - 

. 
.

6
5 , .

.

I I I — I  -t
200 300 4.00 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5PSI DURING +1
AXIS ACCELERATION ENVIRONMENT . REFERENCE TASK
F-i-i

17 

~~~~~~~~~~~~~~~~~~~~~~~~



— -
~~~~~~~~~~~~~

--  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘0 S.(”0~~~S~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ENVIRONMENTAL TESTING
OF A FLUIDIC DIGITAL-TO - ANALOG REPORT MDC L036€
CONVERTER JULY 1976

39
38

L 36
E 34
M ‘

N 32
T 31

s 
I

.

.

E 29 •

.

•

R 28 ’ •

•

L 22
21

N -

17
B 1~E -

7 
- 

•

5 

•

6

4. •

.

- I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT + 5PSI DURING -1
AXIS ACCELERATION FNVIRONMFNI , REFERENCE TASK 

- - .~~~~~-- -- -- . -



‘‘

~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘1~ - 

‘‘

~~~

ENVIRONMENTAL TESTING • REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO~ANALOG JULY 1976
CONVERTER

39~ 
S

.

.

38 S

.

.

L 36
E 34 .

‘

M 
~~

N 32
1 31

30
E 29
R 28 ’

25
L 22

21

M 17
B 16 5

•

E 9
5 

S

.

R 
.

5

.

.

6

5~ 5

•

•

•

I I
200 300 400 500 600

FREQUENCY - HZ
F!~ OUENCY VARIATION AT +5 PSI DURING
-3 AXIS ACCELERATION ENVIRONMENT, REFERENCE
TASK F-7-3.

19

L _ 
_ _ _  _ _ _



ENVIRONMENTAL TESTING REPORT MDC L0356OF A FLUIDIC DIGITAL-TO-ANALOG JULY ~975CONVERTER

39 5

38 •

36
E 34
11

w 32
1 31

s
E 29
R 2 8

25 I

L 22 .

•

21
t~ 

20 .

5 
.

.

N 17
B I B

H
7 :

B
- l

I I I $ ~~
—$

200 300 400 500 600
FREQUENCY HZ

FREOUENCY VARIAT ION AT +5 PSI DURING +3 AX IS
ACCELERATION ENVIRONMENT REFERENCE TASK F-7-4

20 - ‘



r,~cuu cru.. i VM~ IMIIUrv RI +51’bI UUKINLi
SECOND STEP PULSE BASELINE TEST
REFERENCE TASK E-2

7

L~~~~~~ . 
_ _ _

~~~~ ~~T41-~”~~~~~~~ * 5  ‘ - —. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~ “0 , (TI! -~~~

- - -

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLIJDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

50 U 9 . CU 5-’Si

(4 -. U’ — ‘0 5(C ~~ 01 (0 9. 0) I P ’. ~~ U) C’ U)
Pls (0 U) (U’ U) (4 (4 (‘-4 U’ (4 9. (5’ ‘.0 50 435 43) U) ‘0 U) 50

(‘4 4~5 (4 (4 (4 (4 (4 (4 (4 (4 1’) (4 (4 (4 (4 (4 (4 (4 (4 41’

LSJ 
— 

(4 CU 554 43) 5’) U) (55 (5. (4 CU (5) (4 (‘4 CU
~~~ CU .-. *5) . . . . . . . . .

— II) 435 (4 0 0 ~~ ~‘4 “‘ ‘0 9. 5’) ‘0 50 0 (4 5 5’) 43) *4) (4
41 I PP’. 50 43) *4) ‘0 (4 U’ 554 (4 (4 (4 9. 0 50 (0 14) U) (4 (4
‘I’ U- (4 ( 4 ( 4( 4 ( 4 ( 4 ( 4 1 5 5 ( 4 ( 4 (4 ( 4  ( 4 ( 4 ( 4 ( 4 ( 4
l~~ ~~ 

— 
9. (‘4 U) ‘.1) 9 (5) (4 (4 ‘0 (4 CU 5’) (4 *5) Ps

C’) CU ‘ ‘ ‘ ‘ ‘(U II) CU .- 0’ (5- (‘4 0 ‘0 C’) 0 *4) U) (5~ 0) * 0 C’) 43) (54
9. (4 si’S CU U) U) ‘0 (‘5 (4 (4 ‘0 5- (0 U) *4) ‘0 *4) 50 55)
(5) 41 41’ (4 (9 ‘1 (4 (4 (4 (4 (4 41 (4 (4
(4 (U (55 (4 (4 CU (5) CU ~~ CU (4 9. 55) (4

— O ( 4 U ) 0 1Q ’ . t ) 0 0 1 U) U ’ U s U) U )  I O ) U ) ( 0 C ’ S dIi)
9. *0 50 41’ Ii) 41~ (4 CU Os (5. 5.. 5-. (4 so U) 50 *4)IS) * (4 (4 (4 41’ (4 (4 (4 (4 (9 (4 (4 (4 (4 (4 (4
0) (‘4 55. 55. (5. — 5-. *5) (‘4 (4 (4 P — .- ‘0 5’. II) U’ . 0’ 

(4 50 5-. *0 9. CU (‘4 *0 ‘U’ (4 ‘0 III (4 ‘(4 05 0. I (4 CU U) (4 (5)
(4 ‘0 *4) *5) 5’. ‘0 (4 0’ (4 0* 0. (5. ‘0 5’. 5”. 5.. U’ U’ 41’ (4(9 (4 (4 41’ (4 (4 (4 (4 41 41’ (5) (4 41’ (4 (4 (4 (4 41’ (4 (4
43) (4 9. (‘4 9. 50 54) 5-S. Li) 9. I’S PS.

L i .  IS) S I I I I I
5540 P5~ U) II) 0’. (4 (0 ‘0 ‘.0 (5) 154 5’. (4 OS (‘3 • *4) .- U) U’

— (4 *0 0 41 (4 *5) 05 0 5- (4 P-. II) 9. 9. 0) (4 (4 U’ (5) 05
41 I (9 * (4 (4 (4 (4 (4 *1) (4 (4 II) (4 (4 (4 (4 (4 (4 (4 (4 (4

— 
43) 55) *5) (U C’) 5’) 9. 55. (4 U) 9. (5. 9.

(40  CU ‘ ‘
*5) P.. C’) 0 Li) 0 (4 55) (4 Q) 55) 0 Li) 9. 5 *4) ‘0 - 50 55)
CU (4 (4 (4 (0 50 U) 50 01 (4 0 0 01 0 50 (4 (5. 0 0* (4 5..

(9 (4 (4 (4 41’ (4 (4 (4 (4 U) (4 (4 U) ‘0 (4 (4 U) (4 (4 (4
— 

(4 *0 (‘.4 (4 CU (4 (55 (5) (“S 9. C’) CU CU (4 (‘4

- ~~~~~~~~~~~~(4 0 0’ 9 . ( 4 ( 40 U ) U ’ U’ S ( 4 0 1 0 0 1 5 0
(4 55. *0 (4 05 (5. 0 U’ (0 0) — 5’. 55. 0) 9. *0 9. (4 C’)(5) (4 (4 (4 41’ 41_ *4) (4 41’ (4 (4 41’ (4 (4 (4 (4 (4 (4
(4 — *2) Ii) 50 (54 II’S CU 9. (4 *4) (“S (4 (4 (5) .- (4 5’.

— * 0  I ‘ 0 5 4 3 ( 4 ( 4O I -O~~~~~~~ 0 ’ U ) CU • ( 9 ( 9  , I)
5’. 5-. (4 U’ ‘0 5.. o o’. 05 0 *0 0 I’. ‘0 P.. e si*( 4 ( 4 ( 4 ( 4* 0 ( 4 ( 4 ( 4*  U’ ‘* 43) ( 4 ( 4
4) C’) (9 C’) *5) CU 9. (54 U) 54) 55) 9. 55’. (54

CLO CU C’) ‘ ‘ . ‘
•0 I 9. 43) I 5’) C’) 0 ‘5) (5) 0 0’ 50 01 (‘3 0 CU I (5) (0 I SQ Cl

~~ 55)01 5’. (4 5’) ‘0 *1) (5. (4 0’ (4 0 *5) — 0’ (4 (0 0 ‘0 (1’.
(U I  I’) (4 ( 4 ( 4 ( 4 ( 4 ( 4 (4 ( 4 ( 4 ( 4 4 3 )  ( 4 ( 4  ( 4 * 2 5  ( 4 ( 4

~~~~ C ’ ) l2) 0 U ’ ( S J  5 4 ) 5 - U ’  (54 ~~ ~~ CU
0. :; ~~ 9. 5 *4) *4) II’S 01 0 55~ 0* II’S 0 05 II) 0 I II) 0 I

• (5) (4 (4 I’) 0’ U) 5-. 0 (0 U’ .— U’ (4 (0 9. (0 —
( 4 ( 4 ( 4*  * 5 5 ( 4 ( 4 ( 4 ( 4 ( 4 ( 4 ( 4  * 5 5 )  (4

—
— (I’S (4 C’) C’) C’) C’) 5- (‘4 (‘43 (5) P’. (5.

U) I ~~ ‘0 0 (0 (4 — I’) 50 (4 U’ U) I I-
(4 U) ‘.0 50 5- 5- — 0 0’ 01 ‘0 .- ‘0 05 5- 05

— ~~ ‘I’ * U ’  ( 4 ( 4U ) U ) ( 4 C ’ )(4 5 0 ( 4( 4  ( 4 ( 4  (4
0’. 4 3 1U ’ U ’ U ) 9 . C’ )01 0S 515 (9 5 ( 5 ( 4

I I I

( 4 ( 4  ( 4 ( 4 ( 4 ( 4 ( 4  U) * 5 - )  ( 4 ( 4 ( 4( 4  (4 ( 4 ( 4
‘0 (5) (9 U) CU U) 9. (54 (5. 9. (4 ‘0 U) C’) 5. U’- • . . . .
C F) I (“S (“S I CU (4 9. (0 (4 U) 50 0 U) LI) (S4 I 0 (4 I , 50

554 01 U) sO 50 10 U) 9. (4 — 5-- 0’S 41’ (4 U) SO U) ‘0 ‘0 50
(‘4 I (4 41’ (4 (4 (4 41’ (4 U) (4 5’) (4 (4 (4 (4 41’ (4 (4 (4

C U- —
o I 9. F) (5 U) 5- (“S (‘4 *2) ii) 5’) iS)

4.5 55) 5’) CU 50 F) I 55) (0 CU 0 ~~ 0 ~~ C~I CD U) 0 I (4 (Si I (4 (5)
• (0 10 5- (5) 50 (4 0 0 (4 *0 (0 0 (4 *4) 15- 50 (0 5..

( 4*  ( 4 ( 4*  U) U) U) (4 ( 5 5 * U) ( 4 ( 4  ( 4*  (4
O I’4 —
— K U’ in U’ (‘3 (55 U) ~~ 5-’. (‘) U) CU
~~ ‘(4 I I

— 0 *4) I CU U) U) 5- 0’ (55 9. (4 .‘ CD 1(1 Is) I 0 (‘S I (5. (4
54) (4 U) U) 5’) (4 U’ 0 ‘0 (4 5- U) ‘0 5’- U) 0’ (0 50
(4 (4 ‘(4 (4 (4 (4 (4 U) (4 1’) (4 41’ (4 (4 (4 (4 (4 (4

- 
(‘1 5’) (5) 5- 5’. *0 (‘4 0* (54 5’. 5. (‘VI (4 5”. 9. 43) 9. (4 (5) - 

-

(4 sO 5- (4 U) U) ‘0 (5. 0’ 0) 5’. 5’. 5’. (5. II) (4 U) 50 9. II) *4)

— 
(4 (4 (4 (4 C U’  (4 (4 (4 (4 ( 4 ( 4  (4 ‘0 (4 (4 U’ (4 U’ (4

0~ (Si 43) 43) U) (‘5 15’ (4 (4 ‘.1)
*4. 50 ‘ ‘ .

C’) CD 0) (54 (‘.5 5-. U) C) 15) U) — — U) C) 5 (‘S LI) U) (Si
9. (0 P. C’) ~O U) U) 5-’. 0 0 9. U’ U’ U’ U’ 50 5-.- 5-— (4 (0 43)

— 
(4 (4 (4 (4 (4 (4 (4 Ii) 5.55 (4 (4 (4 (4 (4 (4 (4 (4 (4 (4 (4

— 
- 

(5. U’ (9 CU 5-. 5-’. (55 (54 (54 15) ((4 ~4) U)
418 CU 0 *0 ‘0 1’) U) U) 05 (0 .-. U) C’) 41’ (4 15) (4 I (54 (54 43) ‘0 0’.5 .— *0 U) (0 I’) (5. 5-) (0 (5. 05 (4 (0 (0 ‘.0 P. U) ‘.0 5- II’S
419. (4 (4 (4 (4 (4 (4 (4 U’ (4 (4 (4 (4 (4 (4 ‘0 (4 (4 (4 (4
U’ — —

~~ (‘4 *15 U) U’ U) CU U’) (54 9- ii )

U) *4) 43) ‘(4 ‘0 0) CU ‘0 U) CU 0’ U) 154 (4 CD I ‘.0 0 CU 0 U)
(4 5- I’) 50 IS’ iS’ (0 ‘0 Os ‘.0 (5. (4 P. U) ~O (4 U) (4 (4 5-(4 (4 (4 (4 (4 (4 (4 U) (4 (4 (4 (4 (4 ‘0 ‘0 (4 ‘(5 (4 (4 (4

4I+~~~ Z
I.. ( 4 0 .  V’S — CU 1’4 (54 (54 (54 (‘4 5’) (9 (‘5 ( 5 5 ( 9  (9 (9 F)

21



rist uuciu. ,T v nn us~u i~ j u~ iii “ II ~~~~ IJ CJfl l I~~).J

THIRD STEP PULSE BASELINE TEST, REFERENCE
TASK E-3

8

- 
(-~~~~~~~~~~~~~ ~1__________ -~~~~~ 

— “_ “.
~~‘~~ ~~~~~~

‘ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

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

ENVIRONMENTAL TESTING REPORT MDC L0356OF A FLUIDIC DIGITAL-TO-ANALOG ~~ ‘I°76CONVERTER

39
r 38 5

1

~ 36
E 34~M .

w 32

~ 31

s
£ 29
R 28

25
L 22 .

.

21
N . .

M 17
B 16
E

7
6 .
5 . .

5

.

- I I I I I • I
200 300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT +5 PSI DURING BASELINE
TEST PRIOR TO VIBRATI ON ENVIRONMENT . REFEREN CE
TASK F-S.

22



FREQUENCY VARIAT ION AT +5PSI DURING
BASELINE TEST PRIOR TO HIGH TEMPERA TURE
ENVIRONMENT : REFERENCE TASK F-i

9

_____________ 
• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39
’ S  

•

1

E 38
L 36
£ 3 4  .

•

M
N 32 ’1 3 1
s
£ 29 .
R 28 S

1 25 -

S

~ 22~ 
S 

•
~•

21
N .

M 17
B 1 6

9 5

.

I’ 
.

.

6
5 

- 
S 

•

4. .
.

I I I I I I I200 300 400 500 600
FREQUENCY - HZ

FREQUENCY VARIATION AT +5 PSI DURING AXIS
3 OF RANDOM VIBRATION ENVIRONMENT . REFERENCE TASK
F-9-1.

-_________ - -
_

23 
--



10

4 _ L~~~~~~ ”5~~”~~ 
_

~~~~~~~~~~~~~~~~~~~~~ 7.~~:~~~~.,~~~ ’.)) : - - ~s~.s~~~~ s~~~~~ ~-

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

J~
j _ 

-
S

38
L 36
E 34-
M 

~~ 
S

~~~32
1 31
c~ 30

~ 29
R 28

25
L 22

ti ~~~~~~~~~~~

M 17
6 16
E
R

5 , ,
: I

200 300 4-00 500 600
FREQUENCY - HZ

FREQUENCY VARIATION AT +5 PSI DURING
AXIS 1 OF RANDOM VIBRATION ENVIRONMENT
REFERENCE TASK F-9- 2

24

_ _  -~~~-- ---- ~~~~~~~~~~~~ -~~~~~~~~



~

_ _
_

~
_ _

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG ‘.~~ LY 1976
CON VERTER

5 4

~138 : -
L 36 

‘

S

E 34
M 

.
5

— - - 1 - -  31 S

.

’

s ~~~~~~~~~~~~
- -

R 28 .

1 9 5
L 22 .

N H- -

M 17
B 16
E .

-

7 
*

.

5

4- , :
~ I

200 300 4-00 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT ~5 PSI DURING
BASELINE TEST , AFTER RANDOM VIBRATION
ENVIRONMENT REFERENCE TASK F- 10 

~~~~~~~~~~~~~~~~ _ ‘~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~~~~~~~~~~~~~~~~~~



-
~~ 

- 

- r’j : - . 

~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 ,
38 •

.

¶ L 36
E -M 33, 

•
:

N 32
1 31

s ~~~~~~.

£ 29
R 2 8

~~~25
L 22

M 17
6 16

9 :

7 5 
.

•

6 •
•

5
4.

I I 1 I
200 300 4.00 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5 PSI DURING
BASELINE TEST PRIOR TO ACOUSTICAL
NOISE ENVIRONMENT. REFERENCE TASK F-it

26 
_ _ _ _ _ _



ru, - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ------ —- -—

ENVIRONMENTAL TESTING REPORT MDC L0366OF A FLUIDIC DIGITAL-TO-ANALOG
CONVERTER

1’ l~ 
- C 

V —

- 
~~~— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “ ° ‘)

15) I U’ Sn ‘4) (54 9- Sn 0 LI) (5- C’) 0 15) 0’ (4 (0 I 50 F)
— CD (5- 0 (54 (4 (‘) 

~~) (9 ‘0 9- (4 (4 0) 15) (‘4 0 (4 CU
.4 ~‘) ‘0 15) (4 U’ (4 (4 U’ ‘0~~~~~~~( 4 U ’  15) 15) (4 (4 (4 (4

50 (54 (4 5-’. (54 9- 5’.- (5- U) CD 54) 54) 54) (54 (4 5-’. 15) 5-.
-~~~ T C D  - - - - , , , •

~~ 0’ (9 U’ CD 5 ‘0 ‘0 U) P. CD (54 9- 0) C) I (55 (0
a IC) 9-4 15-4 CD — ‘0 — (‘.5 15) 5”. 9- - - (4 C’S U’ (4 (4 15) (Si 0) (4 U’

I 1’) (4 5-’) (4 (4 U’ (4 ‘0 5’) (“5 (4 U’ 5-’) C’) (4 (4 5-’) (Ij) U’4 1 1 5 4 ’ )
— (4 545 (54 C)) 5”, ~~ 5-) (5) 5-) (54

- - - ‘ - - - - -1,14 (53 CD 154 I (4 0 9- - C (9 C’ ,O C) C’) 54) CD (4 0) I U’) U)
- 50 (54 CD (4 CD (54 Sn (9 ‘0 (4 ‘0 15,4 Sn (4 CD ~~ (S~ .-‘. (5. (54
(~*9 -  

— 
C’) U’ 1 5 5 ( 4 ( 4  U’~~~~~~~~~ 5)’ ‘0 ‘5) (4 C’ 5-) (4 ( 4 ( 4 (4  1 5 5 ( 4

(4 9- 9- 15) 5-’) (5- 51) 54) 15)

— LI) CD 5 (4 ,— LI’. 53) CD C) C) C) . - — (5- 0 CD ~ I C) 0
-‘— 0’ 5’-. 0 C’) U’ -1) -4 ‘0 — ‘0 5’ (C U’ C’) CD CD 0
C’) 151 (5) (4 U’ U’ ‘0 ‘.5 ‘0 (9 (4 C (9 1’) (4 (4 (4 (4 (4
(‘4 5’- (4 (4 (4 9-4 C’. (‘~ (5) sQ (9 (54 (0 0’ 

~ . (54 0) 5 SQ — 54) — — .- C) -C) C. IT) CD (4 9- CD 0’ I ,— (4
5-’ U’ C’S P. .- (54 (4 U’ 5-’) ‘0 “0 ‘0 0) 05 15) 154 CD (4 (54
1,14 — 15) 15) (9 U’ ‘0 U’ (4 ‘0 ‘0 

(9 U’ ‘0 15) 15) (4 U’ (4 (55 (4

‘S~ 50 9- 15) 15) 15) (4 C’) (54 9- 5 (4) (4 51) P. 54) 5”. 5-)
C D C D  - - -
0) 0) 15) 10 IL) I (4 50 CC CD (‘) C — IT) — (C 9- 5,1) 9- 9- I

( ‘4 —  CD C) P. CD (4 ‘0 9 (‘1 I) ‘0 9 SC — (4 .- CD 0) (4
5 5 15) 1’) 5’) ‘0 U’ U’ ‘0 ‘0 ‘0 5’.) ‘0 ‘0 (9 ‘0 (4’ U’ (4 F) U’I 

~, 15) 9- (9 P. ~~ II) LI) (SI (4 5%- F)
‘ C SC I  - - - - - - ‘ -
0 . 9- (4 P. I 531 ,_ C) — (4) ‘-S I-’, CD (5- 05 CD CD I ‘.0 (4
.4 (C 1S. CC so — C’S C)) ‘0 ‘0 ~\, - - -n 0) C) 5-’) r-~ 154 9- 0
— 5’ . 15) (5’- 15) (4 (4 (4 ‘0 55’ C 5’) 54 ‘0 5’) C’ (4 55’ (4 C’S C

CD P. (4 5’. 15) ‘0 15) U) 9- 9- (55 *4)
U’ - - - - - - - - ‘ -

— 14) 10 I (4) 50 1,4) (9 C) (9 5-— SC C) IT) ‘0 Sn U) 50 I U’) (‘4
CD — CD ~-_ 154 15) 5”) 9- 5’ 54) 5’— ‘0 05 0) ((,~ — C) 5-— (‘4
(‘1 ‘0 15) ‘0 U’ U’ ‘0 5’ ‘0 5’) U’ ‘0 15) 5”) U’ U’ (4 5-)

(5’. ( )  — U’ C) C’~I 15’) 5’-. 5’- (‘4 14) Il) C)) N. C) 50 5) 41) ‘.0

‘S ,. ~~ - C ) ( C C D C C C C DP . ( 5- ( C U’ s O  -
-~ LII II’) (4 — Sn 5”) 9- 5’ (C CD N 41) 50 ((5 .3) 51) 54) . U’ U)

(‘1 ‘0 U’ ‘0 U’ ‘0 U’ ‘0 ‘0 (4 (5) (4 ‘0 (4 (4 (4 U’ U) U’ (4
541 —— 9- (‘4 (‘4 15,4 LI) P. 5’) ((4 1’) P. (SI C’) 9- F)

4 1 5 0  ‘ - - - -  . -
C (54 5’) LI) — ‘0 (0 U’ ‘0 9- 50 (C) — 0) (C — U’ (4  CD 50 0 C’) 5-)

‘5 (0 Sn U’ — ~4) U’ 9- IC 9 5% 50 54) sO LI) (4 .0 5(5 0 U’ *1)
I — 1’) U’ ‘0 ‘0 U’ U’ U’ U’ C’ U’ C’) U’ U’ (4 (4’ (4’ ‘0 ‘.1) (4 (4

5) I
.5) P. Sn LI) 9- 54) 15) C) C) 5’) (4 (9 (5 9 5’) 53) (‘4

L/) C L’S - - -       - - -
(5, (4 1,4’S 5’S) 50 9- 9- 0) CD 9- (4 C) — CC St~ Sn (4 5’ CD -.5, 5’) 5-— U’ (SI

5” - 14’) 9- CD (4 5’.) LI) C C C’S (C 54) IC C) C) _‘) (3) 15) U’ U)
SI) - 5’) ‘0 (4 (4 (4’ U’ ‘0 ‘0 ‘0 ‘0 5’) U’ (4 ‘0 U’ C’ U’ 53) U’ (4• 5’) (4 5%, 5’) 1’) CD C’ C’) Sn (5. U) (SI U)

— ‘S~~~~~~~~~S n ( 4 1 5 ) U ) S n C )C ) C )~~~~~~~~~05 U)~~~~~- - IT CS4 0 0 ) 9 -
U’ 7 LI) (54 Sn 5’) N’. (C (C (5- (C IS) (C 3) ‘0 C) Li) CD C’) U)
5’) C’ (4 ‘0 ‘0 ‘0 ‘0 ‘0 55’ ‘0 5’) ‘0 ‘0 U’ U’ ‘0 (4 54) U’~~~~~~J

(4 — 151 C) 50 5”. 5’ 9- CD sO (5- 9- 0) — (4 15,1 0) 0) 

C) C- U’ (0 . (4 50 — 5”- CD C ’-  ‘IT (C (C sIT - CD 50 50 U’
U’ 9- 54’) (4 sO (4 9- 0’ CC CC (5- (C (C Sn C)) .5’ 1(5 (0 U’ U)

C’) C U’ ‘0 ‘0 (4 U’ ‘C 5’ U’ 9- ‘5 ‘0 U’ ‘55 C’ U’ U’ U’ U’
9 - 5 4 )  (4 (54 9 - 9 -  ( ‘ 1 ( 4 5’ -  9 -U ) ( 4 (’ )

(9 (4) (54 5’ 4) (C C’ C C — C) Lt~ C) CT) 10 - “ 0 0 )  U’ U) C’)
IT 1~’ N- sIT Sn ‘0 (C sf1 5-’-, 5” 55’ CC N’. SC so 4) 54) — U’) 50 (4 U)

- - -  (5) U’ ‘0 ‘0 ‘0 ‘0 U’ St C ‘0 5’) (4 ‘0 ‘0 ‘0 C’ U’ U’ U’ (4

C, S 5’- 5” 9- (4 (5- (9 SC LI) 5-’- (9 C) .7 54) (5’ (5-
- - - . - ‘ ‘ - - - , . -

15 (5- 154 IT CT C C C .4) .— 15’ - CD 0) 0 ~(S 0) II) I - - (‘5 sO CD ‘.0
C C  C) (C Sn ( 4 5 0 ( 4  (C C  C 5--~, 14 ) 1 0  LI) Sn C) s4) s4) 53) U’S

5” C’ (4 C’ (4 U’ U’ ‘0 5) ‘0 5’) ‘0 ‘0 ‘0 ‘St ‘0 (4 U’ U’ (4

5%- (54 9- (54 Sn -- I’~) P. P. (4 - - (4) 53) 9-

- ,, ‘0 54) .— C’ CD C’S ( - - - C C) (C sIT’ -~ Sn C’ (C N. Il) U’-~ (C (C) C’ SC Sn sO C 5. C) C) , ( C  Sn ‘0 10 (C’S U’ LI)

H W~~~~~~~~~~~~~~~~~~~~ ’0 C ’ ) ’ 0 ’ 0 C~~~~~~ U’

- 
~~~~ (4 

- 
“

-
~ (4 ( 5 5 9-  9- — --

I~S f  CT -4’ (4~~~~~~ SC 9 - U )  ,~ (0~~~~~~~~ .— ‘IT’ P. ‘ , S n  ( U )  C I
“S I P. IT U’ 7 55 CS 9- 51 (4 ‘4 5’, (C Sn C’ (C U’ ‘C’

-- ( 9  J C . ~ U’ 4 ’ 0~~~~~~~~~~~~~~ ’0 5 ’ ) ’ 5 (4 C  (4 ‘ 0 ( 4  ( 4 ( 4 ,

- J (“1 554 5-’- 
- 

9- 
- s( (Si 9- 55. ( ‘1 (C P. (4

, 1”  I C  ,7 O C T  ,,s s— o s .  1” ’., - - (C I I QS n~~
15’ ‘ ‘IT ‘0 1 -  U) (5 ‘S 15, 5-- 50 (C ,4~ 5. -- (C U’ sf’

- - _ “ ‘ 5 s  (4 ” ( 4 C ( 4* ’ 0 1 5) ( 4 ’ 5’, C 
_ _ _

__ _  

2



‘

~~~~~~~~~~~ ~~~~~~_
“ ‘ ‘ -

~~~
“ ‘ i’.

~
’’
~ii, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - ‘ ‘  
- -
__

~~~~~~

“

~~

_-_-- ‘

~~~~~ 

‘ “5 ’— - ‘—

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY i~~~CONVERTER

39 .:
38

L 36
E 34
M

N 32
31 ,

S I

E 29

I 25 :

L 22
I

,.

17
B 16
E I 

:

1\

B
5 ,

1- 1 4
200 300 400 500 600

FREQUENCY - HZ
FREauENcY VARIATION AT ÷5 PSI DURING
ACOUSTICAL NOISE ENVIRONMENT , REFERENCE
TAS K F~12

£ 28

-  
________



-

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL TO-ANt. LOG JULY 1976
CONVERTER

39 , .
E 38 :•
L 36 I.
E 3 4  1•
M

N 32
1 31

~30
E 29
R 28
I

L 22

N

M 17
8 16

7 .
.

.

5 .
.

I I -4- 4- 1 -1
200 300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION Al ~5 PSI DU R I N G
BASELINE TEST AFTER ACOUST ICAL NOISE
ENVIRONMENT , REFERENCE TASK }- - ‘13

29 

--- --- - - ---‘——--- -~~~~ -- -“ - - -—---- ~~~~~- _ _ _



- 
- ,_~~~~~ -~~~~~~ 

-‘ - 
5-~~~ - _  ‘.~~~~~~~~ _ _ 5-~~~~’ -“ .-~~~- ---_~~,~~~~- , ‘

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FWIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

I I
39

— 38 .

H El 36
E 34 :
M 

•

I
.

N 32
1 31

30

R 28
~~~25
L 22

17
B 1 6 

,

R ‘

6 
I

I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5 PSI. DURING
BASELINE TEST PRIOR TO ALTITUDE ENVIRONMENT
REFERENCE TASK F-14

30



_ ,~ ——
~~~~~~~~~= 

- 
~~~~~~~~~~~ 5-T ’-

.I~~T J~~~~~~~~~
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 I

.

.

ç 38 :
L.

L
E

33
N 32
1 3 1  S

.

s 

30 
S

.

E 29
R 28

25 ‘

S

.

L 22

Li!1 
“

M 17
B 16

9 
.
.

.

7 ‘

.

5

B
5 , .
4 

1 I I 4
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION A T + 5 PSI . DURING
90K FT ALTITUDE ENVIRONMENT. REFERENCE
TASK F-15-1

31



~~~~“ 
-~~~-— --- 

—5-- 
—

-5---- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— -
~~

‘-

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER [I

39 .

5~~~~~~~~

38
L 6
E 34

33~ 
.
.
.

.

1 31 ’ 
: •

S
E 29
R 28 .

.

25
L 22 •

,

Li 
.~~

.
.

.

M 17
16

e 
I I

200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5 PSI, DURING
50K FT ALTITUDE ENVIRONMENT, REFERENCE
TASK F-15-2

32 

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



-=~~~~~~~~~~~ - -~~~~~~~
_--)-- - - -5- .‘ _

‘ _ _ _ - ‘ 5-- - - --

ENVIRONMENTAL TESTING REPORT MDC 10366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

CD 5(5 (4 (4 50 U) 9 (4 (4 9- 05 9 9 54) 1(5 — 05 0’ U’ .
< C U) C’) 5’ 9- 5’ CD SQ 5(1 0 sA (4 U’ C (4 5-— ‘5- (4 U’ (4 50

9- U) U’ (‘Si U’S U’S I”.’ (4 (4 (4 9- 50 5’ 5-” (4 5-s. 10 50 9- U) 9-(55 U’ U’ (4 (4 (4 U’ U’ U’ U’ C’S U’ (4 (4 (4 (4 U’ U’ U’ U’ U’

~~ ( 4 5’  U C ( 5 5 sf1 (4 ( 4 ( 4 C U 9- 9 - U~
4,1 C’) U’ U) 0 U) 0 (4 5(1 10 554 C’S (4 9- U’S U’S U’S (55 Sn (4 50 (Sd
CC’ S 9- 50 (4 C’S 5(5 5(1 U’S 9- 05 C’S 5(1 (5- 50 53) (4 5-— SC’ (4 ‘0 .15

(54 C’S U’ (4 (4 U’ U’ U’ (4 U’ (4 C’S U’ (4 (4 (4 U’ U’ U’ U’ U’
‘.0

w ‘SI, I —
IOU~( 4—
50 C N ’ (55 5(’S (4 9 - ( 4, C U ’ S U)

, 
5 3 ) 9- U )

9- 
9- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~sO (4 I’) 0 5(5 U) 0) CI 9- ‘0 9- 9- 9- (4 (4 (4 Sn 9- (4 itS 50

C’) U’ U’ U’ U’ U’ U’ U’ U’ U’ C’S U’ U’ U’ U’ U’ U’ U’ U’ U’ U’

5’) 5’- 155 ~~ (54 (4 5’, 9- 5’) C’S •.S Pd

- -
9- U) U) U’ 5(1 U) SD 0’ 0’ (4 C’S 50 (4 5-s. U) 5-’- CD 53) (4 .0
C’) U’ U’ U’ U’ U’ U’ U’ U’ (4 5’) (4 (4 (4 (4 (4 (4 (4 (4 U’

t~ U’ 50 (4 (“S U’ (4 (4 U) 9- — U’ .- 5-- 9- I’S, (4 Pd 05- _
< C’S C’) I N- U) (4 0’. ~~‘ (“S N. OS C N- 9- (54 I

C’S 9- 0’. (‘5 5’) U) U’S U’S U’ U’ (“I 51) (54 . U’ U’ (4 9-
C’) U’ C’S U’ U’ U’ U’ U’ U’ C’S U’ U’ U’ U’ U’ U’ U’ U’ U’

(55, 9- C’)_ (4 (4
.

(4
.

U) 9-
. —:

~~~~
‘

C C’~ 50 I SQ CD 5’) Ii) C CD ifl C C II’S (5’ (0 (4 (4 “S I 5(1 U)
9-U’  C’S C’) 0 C U) (4 P’s 5(1 5’) U) C’S U) 0 0 U’ U’ C’S (54 C

45 I C’) U’ U’ U’ U’ U’ U’ U’ ( 4 5’ )  U’ U’ U’ U’ U’ U’ U’ U’ U’
‘V I U)

(-‘ 50 I
5” .— (-( 50

U) .“ (SJ I’) (4 (4 C’S 53) I’) U) 9- 9- C’S 5’) 155 5-5. (4
0~ - ‘ - ‘ . ‘

(Si CD (4 I U) U) U) CD CD 0 53) CD 5’) (“(4 ‘ 5’) C’) 155 I 50U) (4 9- C) (‘4 (“S SO U) SO (4 U) sI’S (4 9- (‘53 II’S U’ 53) CD (54
+ I’) U’ (55 (4 U’ U’ U’ U’ (4 5’) (4 U’ U’ U’ U’ U’ U’ U’ U’

5-s NJ U) 5%- U) (“4 9- 5’) (4 5-s. 5-’, 9-

— S 0 0  I ~~~~ 0 — C U) 0 O U) .-  I 54) U)
C’S — (4 (54 5-54 U’ II) U’ U) (4 (“S U) U’ 0 U’ C’S U’ C’S Ill
(“S U’ (55 (4 (4 (4 ‘(4 (4 (4 C’S U’ U’ U’ U’ U’ U’ U’ U’ U’

50 9- ‘- — U) CD SO . 50 (4 (4 0’ ‘- C (4 (4 (4 9- 05

— sO I CD (‘4 I”- 0 ~1 5(4) C — 55(4 (4 CD 0 5-54 (4 r’~ I I C
9- CD (4 9- U’ U’ C’S C’S (4 (55 5-’) 9- CD 53) 9- 154 0’ 5’)
5’) U’ 5-’) U’ (4 (4 (4 (4 U’ I’) U’ (4 C’S U’ U’ U’ U’ 5’) U’

U’S U) (55 (4 (5, C’S (4 (‘S 9-
C’, ( ‘ ( 4 0  5 54’S C’.J~~~~~~~~ O 0 S ( 5 0 C U) 5 0 0 0C U)  ‘ ( 4 0’

((S C 5-553 C) (5. (5J 555 I’) U) 554 5’) C’S C’S (4 9- . II) 9- — (4 5’)
(“J O’S C’) U’ C’) U’ U’ U’ U’ U’ U’ 5’) (4 (4 C’S U’ ‘(4 (4 (4 C’S U’

(‘.5 155
4) I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _—

- — - -‘5’ S” U) 555 9- 9- 9- (4  C’S C’S C’S ((S C’S (4
(.5 50 - . - - - - - - ‘ -

(5(4 - P. (4) I C’S U’ CD ‘- si) C’S (4 (4 U) (4 55- CD 50 C’S S 0 0
— .- (4 C’S 55(4 U) ‘0 (4 C’) U’ 9- 5’, 0) sO 9- 9- (4 55(4
C”) U’ 9- 9- (4 U’ U’ ‘0 9- ‘0 U’ C 1’) ‘0 (4 U’ 555 (4

—~~

155 (4 53) 5’- 9-

— i i) 5’) - ‘4) ~~) U) C’S CDI N- — 5’ I sC CD I”) (4 ‘0 ‘S - 50 —I’-J CD 5”. (Si C’S 1”) U’ 5’) C” ~~ ‘0 --5 ’ (4 C” U’ I’ s ‘- CD U’
C U’ C’S U’ (4 ‘0 (4 ‘0 ‘0 9- U’ (4 9- 5” U’ (4 (4 (4 U’

41 4’ —
5’. 51’. Z
(_~~~, O _  “, (4 IT) (4) 9 - 0 ) 5 0 P . 09- 5.) ( 4 0 ) Q 9 - C  ( 4 1 0 ( 4 0)

VS — — 55(4 (S4 NJ (5,) t’J (Si C C I’) 555 (55 5’) 5-’)

33

~

-- - - -_- - — -—- -—- - --

~

‘ -_‘--—

~

-- _ -‘i’.—1---. _ _ _ _



P~~~
5-

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
“

5- - - -

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 
- ‘ 

.

38
L

34. 
I

.

.

33 , :•

w 32
- 1 31

~~~~~~~3O~~~ 

4~
.

E 29 •
•

R 28 S

.

25 -
L .

5

21 
‘

Li
M 17
B 16

7
6 

,

5 
- ‘ 

I 

•

•

- 1 1  I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +5 PSI DURING 25K
FT ALTITUDE ENVIRONMENT , REFERENCE TASK F-15-3 

~‘~~~~~~~~5-__ 5-~~~~~~~~~~~~~~~~~~~~~~~~ ’~~~~~ 5 - 5 -~~~~~~~~~~~~~ 
,4~~~41



5-
’ 

5 - 5 - ’ 5-’ ’

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

38
L 36
E 34 ,
M ..

N 32
I 31 : •

s
E 29
R 28 ’ 

.
.

I ‘

~~~~~~~

L 22 , SI

.

21 I
. .

N

17
B 16
E

7 
‘ 

.
‘

B
5,. 

. 
. 

S

I I 1 I I I
200 300 400 500 800

FREQUENCY - HZ

FREOUENCY VARIATION AT +5 PSI , DUR ING 10K FT
ALTITUDE ENVIRONMENT , REFE RENCE TASK F-15 -4

. - .-“ 5-— -5--—--” ’- ~~~~~~~~~ -- . -- ” -—5-~~~~~~~~~~ - ’--- -~~~---- -- 5- ~~~~~~~~~~~~~~~~~~~~~~~~~~~



- -‘—5-- 
- -

- 

5-—-- -5- ’ -- 5-5--— —- -,  - ‘--- 5 - — ’- —

EwvlaoNue(TAL TESTING REPORT MDC L0366OF A FLUIDIC DIGITAL-TO-ANALOG
CONVERTER JULY 1976

39 I

.

.

38
L 36
E 34

33
N 32
1 31

30
E 29
R 28

25 
.
~~~~ .

L 22

N 
21 •

• :

M 17
S

R 
- ‘

6
c I

S
I I

I .  I I
200 300 400 500 800

FREQUENCY - HZ
FREOffENCY VARIATION AT +5 PSI DURING BASELINE
TESTING AFTER ALTITUDE ENVIRONMENT. REFERENCE
TASK F.16

36

5 -- ’ -  -5 - - -.~~~~ 

~~- _‘~~
___

~~~ ‘.~~~~~~~~ - s _’.”-_.__ ,_,,_ . ‘ - -



•,~~~ T,~~~~
:— -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- ‘ —‘ --- - - - - ------- - - -‘——. I ’ ’5 - ’ ’- ’5-5-

~~~
’ 5 - ’  _ _ _ _  ___

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL TO-ANALOG JULY 1976
CONVERTER

~~~~~ 9- U ) 5 0 S 4 )SO S f l 5 0 ( s J ( 4 O’ S C r s 5  S5~~~~C U ) O~~~~U ’ . - (4

( 4 5 0 (4 5 5 )  ( 4 0 ) 5- 5 3~~~~~~~~~9- 0 9-  0 0 )0  P . 0 5  ( 4 0 5
I’) (4 5’) (4 (4 U’ U) U’S ((S 5(1 U’ 53) U) 55) U’ U) ~~ U’ U’S (4 (4

“‘ 55) 5-’ ( 4 9 - 9 - 5 5  9- 5 5 ) 9- 9 -

(54 (“S S C) C~ N- 54) U) C) C’) 9- — (4) C) — 0) 154 14) 0) (‘(4 05
(4 50 (4 50 (4 C’S 154 (‘54 IS) - CD CD — CI (4 CD 5-’- (4 — N. CI
9- (4 C (4 (4 (4 U) U) U) 54) ‘0 U) sI’S (4 (4 sI’S (4 (4 U) (4 (4

S5 (4
C 555

—I — I C’ )

ow
(4 (4

NJ

C’S
( 4 U )9 - C~~~~~~~~~NJ 554 9- U ) 9- C~~~~~ 9 - C  Pd

U’ (4~~~~~’ (4 (4 05 U) C’S 0 9 - — ( 4 5 3 )0 5 0 ( 4  (4 U’)
(4 50 (4 U) 0’ CD 554 5’) Cl C’) C) C’S 0 P. 0) 0 (4
C (4 55) U’ U’ U’) U) U) 5(1 14) U’ 55) U) U) (4 U) U’ (4 55) (4 (4

(0 (4 U) U’S 0 (4 CI OS 55) 05 CI (5. U’ (4 (4 U) ‘0 (4 (4
‘ ‘ ‘ ‘

(4 C’ 55* 5’- (4 5’) 9- 0 0) 0 C — (4 (4 CD C (Si C CS CD (.1 C
9- 53) 50 (4 (4 (4 CD 05 NJ 0 C’S C’S (4 05 (4 C’S 9- (4 0 5--
C U’ C’S U’ (4 (4 U) U’ U) U) C’S (4 (4 (4 (4 U’ (4 (4 II) (4

U 9 - 9 - 9- I t  9- 5’) ( 4 5 - 5 4  NJ~~~~~ 5-s.
(‘.5 ~~ ~~ ~~ N- 54) C’S SQ — 5’) (4 0 14) C’S 0 sfl (4 II) 0 —5-,. U) SO 54) (4 (4 0’. 0’. — 0 0’ 0) C’S C’S 5-s. OS 9- 05 05 9-

C’) (4 ((5 
~~‘ (4 (4 (4 (4 U) U) C 0’ U’ (4 (4 U’ (4 (4 0’ 0’

I’) - -
If) I) 5 - ( 4 ’- -
0, ~~ 9-C
Sn — I —
+ 5,19- I

55’ I
SO UI OS
(4

0
C

C C’) C’S (55 9- 9- (5. 9- U)

— (4 0 ~~~ 5-’) 5’) ~~ S C’ 5~’) S~ CD CD ItS 5-s. U) U) 54) (4) (4 54’)
50 5(1 SO U’ (4 9- C’ 0 (“4 CD C’S C’S (4 (4 (4 C’S 10 0) CD 9- (4
5’) 0’ C (4 (4 (4 U’S U) U) U) 9- (4 (4 (4 U’ U’ (4 (4 55) (4 (4

(0 C’) C 5-’ 50 (‘SI 50 U’ 0) C C’S ‘(4 (4 (4 54) ‘(4 05 0’
- ‘ ‘ .

(4 9- 5’) — 5’) U’ 0’. C’S — 4) 50 50 4) I’) CD C N- C) 9- CD C C’S
U) SO U) 0’ sO U) 9- 0 (4 ~- (4 (4 (4 5-’- (4 5’- 50 0’. sO 50
(5-5 

~~ 
C (4 (4 (4 (4 U) U) U’ 9- (4 (4 (4 U’ (4 (4 (4 (4 (4 0’

9 - C  ( 4 5 -’- ~~ C s)) 5 - s . C  ( 4 5 - s . U) (4 5fl
(4 (“(4 0 C 4) “ U) SO U) — U) (4 (‘4 CD C’) sd -4) — (‘5 U’S 9-
— 54) 50 (4 (5’) 50 IA 5-’. 0 — (4 0) (4 (4 (4 9- (4 5” 9- (4 U)

C U’ (‘~I (4 (4 (4 (4 1,5) 55) (4 I’) (4 (4 (4 U’ * U’ U’ ‘0 (4 (4

45 (54 I
S I ’ S ,
I~ (5(4 5-s.

CD CD ________  ________________
C’S ~~~~~~~~~~~~~~~~~~~~~~(‘4 -

(4 1’) C 9- (5. 154 (5- (SI 5”- 5-’ 9- (4 9- “‘S - I’S NJ P.

- — N- C’) CD 55 ‘~‘ (4 — SO ‘.3 (“S — ~~‘ 
,
~~ -5’.’ -)~ (5-) U) (4 1,0

U) SO 51’ (5) SO 50 (4 CD ‘.‘- - C ‘~O ‘5- IC 5-— I’-’ V s(’ C’S 50 50
- C (4 9- U’ U’ (4 (4 U) U) ‘0 C (4 (4 ‘0 ‘0 (4 5) 5’ U’ (4 U’

(4 ~I si ’S 9- - ‘ 15.) P. CD — 9- U) (4 C) “SI 9- (4 (4

- -  ii~ 
‘~~ 9- 9- (‘I NJ (‘(4 (‘-(4 9- 9- 9- 9- 

—

- - 5 -  - 5 -  
~~~~~- ‘-

~~~~~~~

- ‘- 

37 

—‘5- 5- —— ~~~~~~ —~‘~‘._~ --5--- —— -‘ —-— t_ —



“~ -~ T.~ 5-’ 5 - ” ’~ ’ - --- -—-—‘ ‘- - ‘- - — - - -  —---- - - - - - - - - - - - - — ‘
~~~~~~~ 

—— ---- — ---—‘—- —

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO - ANALOG JULY 1976
CONVERTER

39
38

L 36
E 34 .

~ 33 . I
.

N 32
1 31 I

30 , 4
.

E 29
R 28

25 ..

L 22
21

~j 2 0
17

8 16
9 S

.

7 S
.

6
5
4 

I I- I
200 300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT +5 PSI, DURING FIRST
STEP PULSE BASELINE TEST, REFERENCE TASK
E-2-1

38

IIIIIIIIIIIIISSI SII,IIIIIIIIrI *IlI_.II.SI., , - s - .-.1’4.—5-- -(5 “~~~~~~~~~“ “~~‘ ‘  ‘~~“'‘ ~
5”S

~~~~~
”

~
”5-

~~’,VC,’ ‘ ,, , , ,  — - — ‘- ‘ —— ~~~~~~~ - - ‘- —‘ - 5 - -  “‘5-
~~~” 

-
~~~~~

-
~~

-- - ,_,.5_,_
_. .4



- —— - _____

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

~
.

£ .~
33 ,. .

5

N 32
1 31

s ~~~~~~~~- .  
S

£ 29
R 28

25
L 22 . .

21
N

17
8 1 6
£

6
5 , .  5

.

I 1 1-
200 300 400 500 600

FREQUENCY - HZ

FREQUENCY \FARIATION AT s5 P5~, DURIN(~SECOND STEP PULSE BA SFL IN E TEST. REFERENCE
TEST E-2-2 

_ _



- - — - -------- ------ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~

‘ ---—5---- - 
“ —---- - - --— ---

ENVIRONMENTAL TESTING REPORT MDC 10366
OF A FWIOIC DIGITAL TO-ANALOG JULY 1976
CONVERTER

39
38

L 36
£ 34 ,

‘1 M 33
32

- T  31

S 
‘-

~ o~
S ~~~~~~~~~~~~

‘ -

E 29
R 2 8

25
L 22

21
-‘ 

~~~20
17

8 16
£ 

~~~~~~~

‘

p ‘-.‘~~~~

7 I

6 5

.

I

•

- —+-—-- —I- I ‘ I 1 4 I I
200 300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT +5 PSI DURING
THIRD STEP PULSE BASEUNE TEST , REFERENCE
TASK E-2-3

40

Li -
- 

5-5--’ - -5 - -- -- -



“ Ii
~~~~ T~~~~ 

‘ -
~~~~~~~~~~~~~~~~~~~~

- - ‘.--—-- -
~

-- -—
~ 

——

ENVIRONMENTAL TESTING REPORT MDC LO366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

(4 9- C’S 50 U) 05 0’ 5-s. 5-s. C — C’S (4 sO 05 C — Ii) 05 5-s.
(0

U’ I’) (15 C’) C’) (4 sO “5 NJ — 50 P. C’) U) — P. 0) 9- 50 (4 C’S
‘ 0 —  9 - 0 0 0 0 5~~~~ ‘. 0’ ( ‘ S ’ 9 - 9 -  (“4 (Si 0 .— (‘-* 0 —

U’ U’ 0’ (4 (4 C ‘0’ (4 U ’ U ’ ’0 ’~~~~~ ’ ‘0 ‘0 U’ (4 U’ 0’ 0’ 0’ ‘0

~~~~ 9 - 0 )  CO C D C ) 9 - 9 - C D C )  ( 4 5 5 ( 4

C 0 (4 U) .4) U) Si) -I) CD 5’) 0’ CD CD L1’ C) 0, I ~I’5 sf1 0’ U) (Si
(4 — — 01 si C’S (4 ‘~ 5-SI C — (‘54 9- 9- 55(4 .— — C —
U’ U’ U’ C (55 C C’) (4 0’ U’ (4 U’ U’ U’ 0’ (4 (4 0’ U’ (4 (4

- 
- I. ” (  — -_________ ____________

Z ,‘  9 - C O  5 5 /9 - 9 -9 -C) 5 - 5 4 ( 4 5 ’ )  Sn (‘-‘ 4 ( 4  9 - 0 )
_,J 5,5, 5 54 U’S U) C’S 571 ~~ (4 Cl CD C’S 54) C’) Sn 9- 54) S C’S 54) U’S 05 C’S
L.a 0 — C) CD C) 0) 9- r’a (4 — C) NJ 5’) (‘5~ S’SJ 0 — (‘4 CD —U) 9- (4 .4. (4 5-•) C 9- (4 0’ 0’ (4 0’ U’ (4 (4 U’ (4 0’ 0’ (4 (4
‘0 0 —
( 4*  9 - 5 ” )  C’SJ L O N J ( S j  ~~ 5 5 ) 0 ) 9- 9 - 9 -9 -

— — — C — ‘ 0 9 - 0’  0’ CD U’ Si) U) ( ‘ 4 0 9 - S n  5 0 0 5 0 5 0 0’
o ~ os as o~ .‘— r,a ~~ (‘, ‘5 ‘ ‘ ~~ — ~~ —

S ____ — ‘0 ~~ C C C~~~~~ (4 (4 (4 (4 ‘0 0’ U’ (4 (4 0’ (4 0’ 0’

— (54 U) 5-s. 54) (5’ U) 5-,. C’) P. 9- C’S 9- 55) U) U) 9- 5-s. In
CD - ‘ ‘ - ‘ - - - ‘ ‘ ‘ ‘ ‘

,-1 (4 ’~’If ‘t 55-4 CD .‘— (‘(4 CD CD ‘ - - ‘-0 0) sO C’S 0) — (‘54 I 5-”- S”~ (4 5-s.
— ‘C’ — CD C’ C) CD (‘-4 -

“ U’ — C) 9- ‘ ‘  0 — C’S CD — C CD
— C’) “5 ‘0’ (4 5”) U’ ‘0 (4 0’ U’ (4 (4 (4 (4 U’ C”) (4 (4 (4 (4
~~J I I — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

L.A L.A (0 (‘Si (4 ~i)  C C 4) C’) 5)3 U) y’ 9- (54
5/’ - - - - ‘ - - . - - ‘ -
C 5’, — ~0 U) (“-I 0) C) 1’-, LI) 0 C’) ~~, I’) .4) 5’) (5) 153 I — U) C

“1 C’S 0 C) (CD C’S ~~1 1)3 9- ‘0 (“5 — 553 C’ Cl 0 (‘54
0’ 0’ C 5’) 5’) U’ (4 ‘ 0 5 ) ’  ( 4 ’ 0 ( 4 ( 4~~~~~ U’ (4 (4 (4 (4

-D 9 - s O P .  ~~~~~ S n C~~~~~~~~~5L LI’S 553 C’ 9 - C N N -Pd

— ‘~‘S 55-) CD 1)4 ‘— CD sA) 9- 10 5’) 51) C) 5554 U) (4 C) 55) 0) (4 (4 50 . 05
- - — (‘SI — — CD C) C (‘4 ‘0 155 — (‘a ‘— CD — — CI 0 — 0 0

-‘ -~~ U’ U’ U’ ‘0’ (4 ‘0 ‘0 ‘ 0 ( 4 0’  U’ (4 0’ (4 0’ C’) (4 (4 0’ ‘0
9- 5’- (4~~~~ 

S0 ( ’ ( 4 55) 9-~~~~~~~~~( 4 ” -  ~~
C — ‘ 5” ~~ 5)- C) C) sd U) 55) ~~ C’) CD 9- 0’ 9- sO U) CD 50 CD 0
(55 (5, — 9 - C D  Cl 0 9 - 9 - U ’  9- 9 - ’Q  .“ C ) — ,—  Cl —
-- 

— -~ ‘0 ‘0 U’ U’ U’ 0’ (4 ‘0 (4 (4 (4 U’ 0’ (4 (4 (4 (4 (4 (4 ‘0

~
“-‘

~~ CD~~~~~~~(4 U) ~~~~~ C 9 -  N - P . ( 4,
N- 5’- 0) ~~•~~~~~‘, (‘~~~~“S~~~~~

• .4 sf1 0 . 5-~ U) (‘S C’) . 55) sO — CD 50 SO 0 I (4 *4) 0’ Ps. 14)
Z .1 CD — C’S (4 05 05 9 9 0’ -_ -9 — CD CI 0 — 0 0— — I U’ U’ (4 C C’) 5’) 0’ ~~ (4 U’ 0’ 0’ U’ U’ U’ 5-) ‘0 U’ 0’ 0’
C ) ’  I 1  -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(54 s.4 I (4 9- 5--a C C 5-’ C 0) l’,i CC U) 5-54 9- 0) C’) (4 (4 U) (4
sSl ‘01 ‘
~~ sfS~.” Cl — 0) ‘CD C — C’) 0 (‘S 0 554 U) 05 CD ) C) U’ 0 9-
(4 — I — CD C’S — 05 (Si 9 9 (‘4 — 5-54 — 05 0 554

( 4 ( 4 ( 4  9 - S O C ’ S  ( 4 ( 4 ( 4 ( 4 ( 4 ( 4( 4 ( 4 ( 4  9- ( 4 0’  ‘0
— 1 ~~ ~ - ~~ 9- (4 9- 9- ~ )  5)- 9- (4 9- U’) 9- (‘4 0) (‘4
U) - ‘ - - ‘ ‘ -  - - -
0,. C’) 5* ’, ‘0 CD 0” U) 5’) ~- 5  I”) CD 5-SI CD — SO 0 U) — 5-” - 0) 0. CD

Si) — “-5 .— C’S CD s,)-- — I’~i 0) (‘3 (‘,J “S (‘4 9- C U’ (Sd 5”) C’S 554
CD 55) (4 ‘0 0’ (55 0’ 9- 0’ 0’ (‘sI ‘0 ‘0’ 0’ (4 (4 0’ (4 (4 (4 (4 (4 (4

-~~~ ( ‘ I f 9 - U ) P . 5”  C U ’ S  C’S (Si

50 C ’ ( 4 9 - 9 - (” P . C ) 9 - 9- U )9 - ( 4 Q  ( 4 5 5 )
153 - - CD C’ Cl Cl ~~ C’S ,‘-‘ ~~“ 5”) (“,S — (Si (4 5-54 C 9- (Sd

- ,.) “5’ (4 ‘0 (4 ‘0 U’ (4 (4 (‘3 U’ 0’ U’ (4 (4 0’ (4 (4 (4 (4 (4
C C’S
CD C’s ,  Q5) 554 9 - 9 - 9 -  9 - ( S , 5 0) S n C ’ )  9 - 5 - -

I,— ~ CD 0 *4) —s CD (4 1’ — U’ — Sn I’) 0’ 5-— 9- (4 CD — 10
.“ - NJ ’—’- Cl CI Cl — (‘4 OS NJ 9 - I ’ S  I’) .— C’d ( 4 9 -5 - 5  (4
0’ 0’ 0’ (4 (4 U’ (4 ‘0 9- 0’ (4 (4 0’ (4 (4 (4 0’ 0’ ‘0 (4 0’

9 - 9 -U) 5-~~ ,- , U )  5’ 9 - 1 , 00) ( 4 5 5 ( 4(0 9 - 9 -

— 55- ‘SI sO sd (Si C) CD ‘— ‘— 0 ~s’ CD 3 ’ 5’) Ps. C’ I Sn 05 (5, (4
5— — (Si — —‘ CD Cl C’) Ni 0 ‘ — — 5’,. - - Cl (Si Cl — (‘4 —— 

~-? ~~ 0’ 0’ (4 (4 (4 0’ 0’ I”'’ (4 0’ U’ (4 ‘0 ‘0 0’ 0’ (4 ‘0- - CD S
CD - P. 9- Sn 5’) 5’) 9- (4 U) 5)3 U) 9- (4 5-54 NJ (4
I-,~~~ (‘5 ‘ - ‘ ‘ - - -
U) I CD — C’S C 9- ‘5’ (5)  U) U) U) — -C 5”A C~ 0 (Si I sd 0 9- 0’ U’)

0 — I— C) 0 05 C) (Si S’SI C) “—) CD 1’-,s 5-~J 0 “- 0 — — .“ —— ~~‘ ? 5 (4 U’  9 - U ’  (4 (4 ‘0’ ( 4 ( 4*  ‘0 U’ 0’ (4 ( 4 ( 4 ( 4

0) C 9- U) 1)3 554 51) CD 9- (‘4 55) 9-
— ‘ - _- __I sD’ - - - ‘ - - -

~~ sO (54 Sn 9- ~~‘ (‘3 Cl C’ C) 5 S l ’ S~ P. .4) 5(5 .4) U) C’S 9- 54) *4) Q
_~ C) -~~, — — — -—- a r” - S — —- C’S ,-- (Nj (Na (‘-A CD 5’) (‘4 —

—

~~

-- --

~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

: ‘

~~ ~~ 

‘

~~ ~~
55-~~~~ Cd— (5-l U) 0 U ’ ( 4  5 5 ) 9- 9 -  - IC ..‘ C) 9-~~~~~~~~~U’ CD 51’ C) 0’S CC 50

C) ‘1) - CD 1)3 “- C) CD C) 5’) 555(4 C) 9- 5’) ‘— (55 9- 154 ~ ) 0 — I
.5” 5)~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
U’~~~~~

1’S-J S’S 55’) 5’~ 15-5 5,,’ (“1 55) C’S 54’) P’_ P. sf1

C”) Sn ‘0 U) 5’) U) 5) 50 55) - 54) CD 5’) 9- - sO
‘-a C 51’ 55,4 9- (‘3 ,— 5’) 554 5’ (5 - - ‘  - — 1’) (‘51 C” .- -“ - -- —- I
5-- —‘- ‘01 0’ ‘0 ‘0 (4 0’ 0’ (4 (4 ‘0 ‘0 ‘0 ‘ ‘0 (4 5’ -, (4 ‘0 ‘0 (4

______________  - - -— - -~
‘0~~~~~SO~~~~~~ 9 - 9 -, 9- ( ‘ 5 4 9- 9 -U) 9-~~~~~~~~~~ ’ S 5 ’ - 5-) U 555 U ) -

“S 01 I~Q ,—‘ C) C’S (4 0) 5--,’ I 9- C_ V (4 15 ’.l C I  154 5’  .1’ 5)3
5’ ‘5-) t (Si 55’ “5‘ 0 C’S 55’,, “ :55 - - - - - - N- Cl - C~- —

‘ 0 0’  0 ’ ’ )  . 5 5 )- , (53 -- If ‘.5’ 9- Li) 9- C C’S 5 9- (5’ -

s/’ - 5) ‘5” 51) rn 51) C C’) , f l N, - C ‘ ( I A  5’) 5) si’S 1’) A)
I — ‘5 ‘ 5 C’) ‘A 153 CI ‘0 5”’  - - ‘1 5) -1 - (‘55 0

‘5 55 0’ ‘1 0’ 5? (4 ‘1 ‘5’ ‘5’ “1 ‘5’ ‘3 0’ -, ‘5 ‘0 U’ (4

~~~~~~~~~~~ - - -+ 5 -— - - - - - - - - —- -~~~~~~~ - - — - - -  -— - - - 

“1 ‘ 5 - ’. - (5— - - -~~‘ 5-—, C) — - C’ C) ’ I’ , “- ‘S a ’ -T I’S’

‘~Ei,_j  
— - __ (Nj 15’) ‘54 5’, ‘54 5 (55 C’) ( 5 1 9- 9 - 5 - 5 ”  5-)

4 1
-- - - - ---~~~~~~~~~~~~~ - --- ~~~~—



- —-

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLLJIDIC DIGITAL-TO-ANAlOG JULY 1976
CONVERTER

39 S
.

.

38
36

E 34
M 

~~E
N 32 •

‘

1 31

~ 
30 ,

~ 29

~~ 
::

‘

L 22 5

N 
21

17

9 
•

:•3.. 
.

5 
5 

S

I- —
•

~200 300 400 500 600
FREQUENCY - HZ

FRFOUENCY VARIAT ION AT OPSL. FIRST
SASELINE AFTER ENVIRONMENTAL CHAMBER
TU NING, REFERENCE IAS K C

—4



- C) - — , _ “-~‘C)LL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~ ‘‘ .  ‘ 5-

~~~~~~~~~ :TT ,.~~~ ,:- _
~~ , - -—

~~~~~
--‘- - ‘ — ‘ ‘. —--“ ‘

~~~~ 

5 ” 5 - ’ ’

~~~~~~~~

’ 5-

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39~
E

38
L 36 .

5

E 34 
-

~ 33 , 5
.

N 32 .
•

1 3 1
30
29

R 28’ 
•
.

1 25 •

22 S

21
~~~20
M ’7
6 1 6
E 0 ’
R

7
6
5 ..
4. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _5 I I I I. I I

200 300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT OPSI D~~ ING
VARIANCE IN SUPPLY PRESSURE T EST (THIS
DATA AT A SUPPLY PRESSURE OF 4OPS I)
REFERENCE T ASK D

—-5-. ’— - - ’ — ‘ , -  ~~~~~ -—‘ - -‘ - . -_~~~~~~~~~~~~~~__ ‘ - _ 5~~~~~~~~~ _~~~~~~~ -_  - - - — “ ~~~ --



~~~~~~~
‘
~~‘i~~:’ 

-- ---—- -,-- - —--- --

~~

— - -- - - - - - - - -—--—--------- -‘

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL TO-ANALOG JULY 1976
CONVERTER

39 , •

.

38
E
L
E 34
M 33

T 31
a 30

29
R 28
I 25

22
21

N

M 17
6 1 6
E - -

7

.

5

4. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

200 300 400 500 600

FREQUENCY - HZ

FREOUENCY VARIATION AT 0 PSI DURING
SCHMITT TRIGGER TEST REFERENCE TASK 0

4
L. -— ~~~~~~~~~~~~~~~~~~



ENVIRONMENTAL TESTING REPORT MDC LO~~6
Of A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 .

5

.

38
L 36
E 34

33
N 32
1 31

30
E 29
R 28

25A ~~~
‘

L 22
21 :

- ‘ N :

M 17 ~~.

6 16
E ‘

7
6
5

’
- I I I I I I

200 300 400 500 600
FREQUENCY - HZ

FREQUENCY VARIATION AT 0 PSI BASELINE
TEST PRIOR TO STEP PULSING , REFERENCE
TASK D

45

— - - - -  “ 5 - - - ~~~~~~~~~~ --- - ——~~—---‘ — ‘ ‘5- - ’—- -- - - - - —~~~-~~~~~ 
_ _ _ _ _ _ _



~~~~~- ‘ -~~~~~~~~~~~~~~~ V C)— 
-- 

- _ _ _

~~~~~
‘ 

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

~~
-- —5---- — -5- - ‘  

~~~~~~~

‘-‘5- - -
~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976CONVERTER

39
38 5

.

L

E 34

N 32
T 3 1

s 30
E 29
R 28 1~

1 25 S

L 22 S

.

21 .
.

N

M 17
B 16
E

7
6 5

.

5, .

~

- I I 3 ’  1 I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DUR ING
FIRST STEP PULSE BASELINE TEST
REFERENCE TASK E-1 

--~~~~~~5-5----~~~~~~~- - - - - - - - -~~~~ - --~~~~- ‘- — - - —~~~~~~-‘- -- —-—- ‘- - --- 5-
~~~~~- -—



— -
~~~ — ,‘ T T ’ -,~ 

— -
~~~~~~~~~~

‘ - “ - ‘ ‘ 5 ’  ‘
-‘ - ‘ -5---

ENVIRONMENTAL TESTING REPORT MDC 10366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39
38

L 3
E 34
M

N 32
T 31

30 .
.

E 29
P 28,

’

~~~25
L 22

21
20
17 :

6 16 .

9 S

.

7 5

.

6 ‘
.

c
S

I I I 1 I I I I
200 300 400 500 600

FREQUENCY - HZ

FREQUENCY VARIATION AT 0 PSI DURING
SECOND STEP PULSE BASELINE TEST
REFERENCE TASK E 2

47

5- ‘ -5- -- - “ .----- 5-5?5) ” ’-- . -’-------- - - -------—----“-- -



p5-- 

~~—~- T~~~—- ‘.~~~~ , 
“ 5 - 5”~~~~ - - ,-‘-~~~~~~~ 55-- ---,’ - -

—-’--5-
_—‘-5- ’ - - ’ 

- ‘ ‘ - “‘ ‘
~~~~~~~~~

‘-
~~~

ENVIRONMENTAL TESTING REPORT MDC LO366
Of A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 .
.

38
L 36 •

.

E 34 .
•

M 33
~ 32

31
30

, ,

29
P 2 8
1 25
L 22

21
~~~20
M 17
6 16 .

.

9 ’ S

.

7 S

.

p
S

c
S

45 S

I I I ‘1 I - I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DURING
THIRD STEP PULSE BASELINE TEST , REFERENCE
TASK E-3—

~~~~~~~ 
—- - — —5 -

~~~~~~~~~~~~~~~~~~
’

-’ —- -— ~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘- -‘- --— ‘ -—  - ---‘— -~~~~~~~~~~~~~
- ,,— - -~~~~~ ,5-~~~~~~~~~~ -—- -



- -- -- ‘ -

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

~~~~~~~~~~~ 
‘-5- ‘ -5-— -- ‘ 5’

~~~
—— :’-

~~~~~~ _ ,T~~ ~~~~~~~~

‘ ‘

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5- ’ - ’5- ’

~~~~~~~~ 

‘-

~~~~~~~~~~

“ 5 -  -

~~~~~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 .
E 

38 .

.
.

L 36 5

.

E 34
M 

~~
N 2
1 31 :

‘

s 
5

5

5

, 

-

‘

E 29
R 2 8

25 S

.

.

’

‘ L 22

5

;

’

’

~~

6 16
a 

‘

7 
I - S

.

.

6 ‘
:

5 
.

5

4 
I I I I. I I I —-3

200 300 400 500 600
FREQUENCY - HZ

FREQUENCY VARIATION AT OPSI DURING
BASELINE TEST PRIOR TO HIGH TEMPERATURE
ENVIRONMENT REFERENCE TASK F-i

49 

- ‘  - - -- 5 - - —-- - --- -- ’ -- - - --~~~~~~~~--- 5 - - — -’ - -- -
~~~~~

— -- --5-- —‘ - -- -~~~~~~~~~



- ‘  ~~‘-55-~~~~-”-55’5-5-’ — -‘----- ----- ‘ - -  ~5-”~~__ 
_____— — 5-5- - - - -~~ --— -5- --

ENVIRONMENTAL TESTING REPORT MDC 10366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976 ‘ -

~
CONVERTER

- -I

I
- 

-

__________________________________________________________________________________ 

I;
U ’ 1 0 C U’ U )  1 0 1 0 U’ 9 - S O C0 )  C ( 4 1 5 1 5.. U’

— (4 “ 15-) ‘0 U) 54) 9- 50 sO 9- (4 (4 54) — C (4~ (‘9
U’ U’ U’ U’ U’ ‘0 U’ U’ ‘0 (4’ U’ U’ U’ U’ U’ U’ U’ U’ U’ U’ U’U) — ____________________________________________

(4 153 154 ~~ I’) (‘Si (54 154 (4 U) 54) (54 C (4 9- (54 9-
L4, 0 ‘ ‘ - -(4 9- U) U’ U’ .- C 0 05 (4’ 05 U) (54 1’.. U’ 0 U) 0 (4 0 — U’ 0
.s3 (Si “ C U’ ‘ U) U) 50 ‘0 50 9- (4 05 1554 U) C U) (54 (54

U’ U’ U’ U’ U’ U’ U’ U’ (4’ U’ U’ U’ (4’ U’ U’ U’ U’ U’ U’ (4’ ‘0
9 - 9 -  5’)

(‘4 0 9- U) U’ C U’ (4 50 (54 (4 50 05 0 — 5 (4 55) 9- 5’) 9-
<9-  .- 0 C C U’ — 54’S U’S (‘~ 51) 50 ‘-0 (4 (4 — ‘- C U’ (54 1554 —( 4 .- U’ 0’ U’ U’ U’ U’ U’ ( 4 0 ’  ‘0’ U’ U’ U’ U’ U’ U’ U’ U’ U’ (4

(5) 0) ~~~~~ ( 4 9 -~ ( ‘ 5 4 (4 5 5 - 5 ( 4 ( 4

U) 511 (4 54) (5) 51) (4 U’ 1554 50 9- (4 9- 05 54) ‘ (4 0 5’) I’) I’)
— 0 0  C U’  51) 51) ~~~s o s o s O  .-~~ s o a s  —

— — U’ U’ U’ U’ U’ U’ ‘0 0’ (4’ U’ (4’ ‘0 0’ U’ C (4 U’ U’ U’
9- 50 4) U) C (54 511 511 U’ — . ‘  (4 (4 (4 05- . . .

‘0 154 51) I (54 9- 0’. 0 0) — 9- ‘D U) C Os C 154 51) U) 5 15) 9-
I < 50 C (55 U) 55-) 9- 0 9- 55) (4 0’ 50 (54 P.. 0 ~~ U’C C (‘1 9- 9- 55) U’ 555 U’ U’ 0’ C 55) (“S U’ C C

54_ Li) 
— 

6’3 (4 15-4 C U) U) (54 (4 C 5-’- CS-i 154 (4 54) U) (‘Si
O ‘0 - .
09 -  C 0’ 511 5 0’. 0) 9- 9- 05 (54 (4 50 5 0’. U’ .- 0 5-- 9- as
U’.- SD C — 50 I’) (54 0 (5) 0 (Si 50 (55 5’- — 9- C 51)

5 C’S 9- 154 55) 555 C U’ (5-S U) U’ C C C U’ C C C
— 

C C (‘4 (5) 154 (4 9- U) 9- (54 (54 (4
0, 54) - - . . . . . . .
Z ‘0 (‘3 — 9- I 0% 0 50 51) U’ (4 Q .1) 51) 

~~ so ~
-,i ,~~ 4~ U’ I Os (‘Si

LU 50 50 9- — SO C (‘-4 0 (4 0 .- 0 sO (54 9- 0 r-, U) 50
C C 9- C 45-) C U’ (5) U) U’ 0’ C C 5’) U’ 9- 9- 9-

51) 15- c 5 5 9 - C r n 1 5 r . .15j u) 9- C ~~ ( 4 (4

-~ 5 ’  (Si I ‘U’ C (4 U’ — (4 9- 0’ 0 0) sfl 0 U) 4) I
so C 9- U’ U’ C ‘- 0 0 I’ .. (4 so C P.. 0% 9- U’C C (‘Si I’) C 55) U’ U’ 55-5 (5) U’ 9- (~) (‘5 45-) 9- (5)

— 
so 50 ‘0 5’) 50 (4 ‘- ~~ 50 5-’. 5--. (4 0% C (4 0’. (5) 05 05 (4

~~~~ O s 0 U) 5’% r~~~~~~~~~~~~1 0 0 ’ 1 0 s o 0’ U )~~~ - C 1 5 J U’ s O O s r- .0
— 15.a 0 a’. 0 a’. e.j 15~ 0’ 9- (“4 1554 ~~ “~ (‘i as — 0
U’ U’ U’ C U’ I’) U’ U’ U’ 0’ U’ (4’ U’ U’ U’ (4’ (5) U’ U’ U’ U’C — ___________________________________________

I U’ (4 (“SI (4 51) (‘4 (‘54 (4 U) £~. (4 (5. (4 154 U)I_ so - . . - - . . .
50 C 0 0 05 U) 0 U) ~— 0’. U’ U’ 0 U’ (54 ,- 0 U) 0 .0 (4 0~ (‘4LU — C (4 0’S 0 as (54 (‘-4 (4’ (‘4 ‘ ( 5 4 9 -  (‘4 — (5~J 0 .- .-

Z U’ U’ U’ C U’ 5’) U’ U’ 0’ U’ U’ 0’ U’ U’ U’ U’ U’ U’ U’ U’ U’
VS ~~ C 9- 0) 15-i U) C (‘1 154 C U) SO U) U) (4 (4
0~ 514 154 - ‘ ‘ ‘ ‘ ‘ ‘

U) 0 (‘4 (4 (4 51) 0’ 511 15. 511 (4 (4 U) U’ U) U) U) C (‘4 0’ (54 (55 5’)(4 <‘0 (4 153 0 0% 0 01 151 154 0’ — 154 (‘3 154 ‘- (‘4 05 (“.5 (‘.4
(4 .5-’ ‘ 0 0’  U’ C U’ C U’  U’ 0’ U’ U’ U’ U’ U’ (4’ U’ (~) U’ U’

9- 0’ ‘- 0 1554 0’ (4 0 (4 0 U) U) 0 05 U) 0 0 05 (4 (4 (4’
— 9 - 0 0 10 0 1  C 1 5 J  ‘ 0 ( 5 4 154 154 C . - . -  C 5 4 0 % 0 Q .-
U’ U’ U’ C U’ C U’ U’ 0’ U’ U’ 0’ U’ U’ U’ (4’ C U’ U’ U’ U’

— —  
C 9 - 9 - 0 ’  5 4 ) 9 - 9 -  (4 st% U) U’ 9 - U ’  5 4 1 (4

(54 ~~‘ 0 C I 15- (‘4 — U) 5-— 555 U’ (4 51) 0 .4) 0 I 51) sO I 51)
I < C 55-) — (‘4 — U’ U) US 0’ 1 5 1 9-  (4’ 151 (‘1 ‘- U’ 9- C

U’ 0’ U’ U’ U’ U’ U’ 0’ U’ U’ 0’ U’ U’ U’ U’ ‘U’ U’ U’— 
9- 9- 0) 5 4 ) 0 ) 9-  154 511 0) 5’.. 9 - 9 -  541 9-

(4 C 0 9- 5 — U) U) 554 51) 0’ 0 0’. u’S 5--. 0 ,- S OS — I (5.
‘050 C 9- (54 153 ‘ U’ UI 51) 511 554 C (‘Si C 54) (55

U’ U’ (4’ U’ ‘ 0 0’  (4’ 0’ U’ U’ ~~‘ U’ U’ U’ U’ U’ U’ U’
C 15

C 5)) 154 C’S C’S I U) 1554 0) U) (4 154 0) (‘4 ~~. 0 511 154 I 0 5
0’ 153 9- ‘- 15J 0 0’ 50 U) 9- 154 (Si U’ (Si (Si U) 153

LAA U) 0’ ‘0 ‘0 (4’ 0’ U’ ‘0 0’ (4’ U’ (4’ 0’ U’ U’ U’ U’ U’ U’
—

( 4 5’  9 - 9 - 0 )9 - 5 - C ( ’  C 9 - 5 1)

— D C 5 (4’ 0’ Q 50 50 C 5’) (4 51’) C (4 51) I sO 9- U’— C C — “ U’ U) U) ‘0 1554 (4’ C (‘4 .- 9- 1554
= ‘ 0 0 ’  ‘0 U’ 0’ U’ ‘ 0 0 ’  U’ ‘ 0 0 ’  ‘ 0 0 ’  U’ 0’ U’ U’ U’

~~~~ ( 4 S D U ) U ) 9- 0 ) U ) 0’U ) 9- . 0 0’ U ’  9 - r . J C 1 0 U )

~~~~ 0 ’ 9 - Q 0 S ( ’ 1 0 1 5- - 0 0 1 — 0 9- C 9 - s °  I ~~~~~ 9 - U 10 C
(4 (4 (4 0’. (4 ‘- 154 9- 151 “ (‘,a 5’) (‘4 (Si — C
‘0 U’ 0’ 9- 9- C’S U’ U’ 0’ U’ ‘0’ 0’ U’ 0’ U’ 0’ U’ U’ U’ U’

5 0 ’  TI “3 (4 0) 0) (4 9- (Si C) ~~ 0) 154 (4 (4 154 (4 U)
54, 511 - - - ‘ - -

— C 0 0’ U) U) U) LI’S U) 0 9- 0’ 0 (4 .1’) ID 0’ I 511 LI) U’ U) 1554
513 — — 0) (4 0% (4 — 554 C — 153 C (Si 554 — C

I 0’ U’ C’) C 55) I’) ‘0 U’ ‘0 0’ U’ 0’ 0’ ‘0 U’ ‘0 U’ U’ U’ U’
(‘55 

— 
9- SC 155 (‘4 9- C (4 (‘,4 0) 9- ‘~~ 9- (‘54 0)

5_A TI - ‘ ‘ - ‘ ‘ ‘  ‘ - ‘ - - ‘ . -
/5 ‘t 5’1 — U) U) 0, 0’ (4 0) 0 0 0’ U) 9- _‘) I’— U) I 0’ LI’S LI) 0’. C

( 4 . -  ( 4 ( 4( 4 ( 4 9 - 0 ’ —  ( 4 9-  ( ‘ 5 4 1 5 4  0 — 1 5 J 0 . -
I’S) U’ U’ 0’ 9- C 9- ‘0 ‘0 ‘0 0’ 0’ U’ ‘0 U’ 0’ 0’ U’ U’ U’ U’

— 
5-, C (‘-3 UI (Si 154 (4 U) 5’) 15. 9- (54

- 9 -~~~~- U ’ ( ” 4 ’ 0 0 50 ’ 0 U ) U ) 9-  ~~~~C U )  ‘ 0 0 5 0 1 0 0’
CI 154 (5) 0% 0’. 05 .— 154 0’ (Si — 9- (Si (54 — 154 U’ 0 ‘
“I ‘0 0’ 9- 9- 9- U’ ‘0 0’ U’ 0’ 0’ ~~‘ ‘S ‘0 ‘S U’ 0’ ‘0 U’

5) -5--
— I ‘0 ~1) sO 9- 0% 50 ~~ 0 — 5’4 Li) (4 5-’ (4 — (Si C U’ sO (4 05

— (“I “-i 15-s c’ss (‘S. ‘, C C I’) 9- C 9- 1 5 5 9-

50

- ~~~~~~~~
5-5-

~~~~~ ’ ~~~~~~~~~~~~~~~ “ - ‘— -~~~~~~~~~~~ -‘ -— -‘. -- 5- - -— __



5-

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 ~~~

.

38
L
E. 34 .

-‘

.

~~~~

N 32
1 31
~~~~ ~

ø .I 
S

.

.

.

E 29
R 28 :~25
L 22

21-
20

M ’7
B 16 

-

9 5
•
•

7 :
B
5

5 .
~

200 300 400 500 600
FREQUENCY - HZ

FREOUENCY VARIATION AT OPSI DURING
HIGH TEMPERATURE (+ 145°F) ENVIRONMENT
REFERENCE TASK F-2

51

- 5 - - - -_- — - --

~

- -5--

~

- - - - - - -

~ 

_ _ _



~
‘ - -—- TT~~~~~~ ~~~~~~~~

‘ 

~~~~~~~~~~~~~~~~

—5 -- - -- --_

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 SI
E 

38
L 36 :E 3 4  .

.

~~~~ 33~ .

5

.

N 32
1 31
s
E 29
R 28
I 25
L 22

N
17

B 16
E.

7
6 •

‘

5 
. 

•4 1- I
200 300 4-00 500 600

FREQUENCY - HZ
FRE QUENCY VARIATION AT OPSI DURING
BASELINE PRIOR TO LOW TEMPERATURE
ENVIRONMENT: REFERENCE TASK F-3

52
~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
, ,



-~~ ‘- ‘-

~~~~~~~~ I

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL TO-ANALOG JULY 1976CONVERTER

39 . 
5

.

.

E 
38 1’

L
E 34

~ 33 , _ :

N ~~~~~~~~~~~~ I

1 3 1
30

E 29
R 2 8

A 25 5 
‘

S

L 22

N - ‘

17
16 :

R 7 :
6

4- . I 1 I I I I
200 300 400 500 600

FREQUENCY - HZ
FRE QUENCY VARIATION AT OPS I DURING
LOW TEMPERATURE (-40 F) ENV IRONMENT
REFERENCE TASK F-4

1~



_ _ _  ‘
~~~~T::: ~~iTL~~~—___ ~~ 

5- 
‘5- ”

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39
E 38
L
E 34 :~M

32 
.1 31 .

‘

30 .
5
.

E 29 
-

R 2 8
25

L 22 
~~~
.

ii 17

R

::

200 
L 

5~0 ~ 6~0

FREQUENCY - HZ
FREQUENCY VARIATION AT OPSI DURING
BASELINE TEST USING N~ (AFTER LOW
TEMPERATURE TESTING) ~~FERENCE TASK F-5

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

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



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

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALO (, JULY 1976
CONVERTER

- .1 0’ C U) C’S 05 (4 r’) LI’S (‘Si U’ 15- 15’ 0) 0) 154 0’
- ‘ . ‘ - ‘  - .

P— 0) S ~~ ~~ “5 — - ‘) I”-’ 5-’- U’  ‘0 5 0’. 5-) 5 9- —
‘S ‘~~ CD CD ~~ C) “- ID — 153 CD 0) 0’ ID 0) 0) U) 0) 5’-

I U’ ‘0 C C 5’)  ‘0 0’ 0’ U’ 9- 5”) U’ 55-) C C 9- C
N-, — — —~5 9- 9- s -  0) U’I 0) 555 15, (“4 0) (4 555 (4 I’) (4

C) -  -
C’S C CD (4 5 U) 05 50 U) 153 CD 0) 05 sI’S U) C) 5 ‘55 c~ —

~~ VS ID CD (4 0) (4 sQ (‘5) 9- 153 (4 5’-, (15 0) 05 54) 0) sQ
CS ‘-‘5- (54 

— 
0’ (4’ 15-) 1” ‘0 ‘S 0’ 0’ 5’) 15-) C 5’) 5’) 1”) 9- 5’)

4 4— S C I’S (4 9- (‘53 (5) “S Li) f”~ 54) 5’-’ 5’I U)

C’) 555 (Si C (5) CD ‘0 05 0 ~‘) SC C’S C ~~ 5’— - 54) C (‘3
554 + ‘0 C’S 0’. 0) Cl 0) ID CD .— — CD “ a) so (4 0) Os
—5 0 C C 5”) ‘0 1’) 5,1 0’ ‘-~ U’ C 0’ U’ C’S C’S 55-) U’ 5’) 9-
54-’ 15,5 —
L) VS LI) C) SC 9- LI) 0) 51) 51) (4
L) - - - - ‘

,“ (‘3 151 I C) ID U) C’ (4 57 — (‘3 I’_ 5)) 553 5’-’ 5 s” C) S Ii ’S 0- -  554 0) 0) 50 0 (Si (53 (4 — S~) .— (4 0) U) 15’ 15. 15-
__________— — U’ C I’) C 1’) U’ U’ U’ 0’ U’ 0’ 5-7 r’I I.) 5”) rI C C

C I”, 154 C’s sO Cs U’ a-S (4 S’5, 0) 05 C’s 0’. 5— 5’.,
ID -  . .
> 50 51) 5)) U’ 10 (‘4 ‘S — 4)5 ,.,, — 05 0’ 5 50 9-55-) ‘0 (4 01 (4 O~ 5-’ 0 154 -~~ C)  (XC ID 0’ 0’ ‘0 0% (4 (4

— 
C 5’) (55 C C’) U’ ‘0 ‘ U’ 55 C 0’ C C 15-I 555 1’) 9-

I 
- 

(55 (51 1554 5”) (‘I II’S ~4 I  5(1 (Si 5’ 155 9-

• 155 0’ CD I 50 05 0’ ~~ C’S 5’-’ 0’ ‘T~ ~~ 155 0’ I’ 5 05 (‘-3 5 II’S
• VS CD I C~) — 0) (4 sQ ID “54 1514 Cl s” 0’ CD 05 C’) 50 C) 0)
• CD, ‘-. 153 C 0’ 555 9- 9- U’ 0’ ‘S C - - C ‘S C’S C 5’) 0’ C ‘0• ‘-5- —(

C I 1553 a-S II’S U) Sn 5’— --  i 5’- 5”, (5) (4

~~~~~ C 5 0  (‘1 0 (5) 5 s ” C S n 1 5 1151 C’4 sQ~~~~~~~~~C S . - Q U’  • S C) .-,-~ I 0) C’S (5-- 5-— CD (4 .- — (Si ,— C CS ID (4 0 ‘0 (4 0) 0)
- --I 0’. 

— 
C ‘5- 

— 
C’S ‘0 55-5 ‘0 ‘0 U’ 0’ “—I 5’) U’ C U’ 55-1 (4’ C C

(_ 54 SC 5(5 CC 5’) 153 CD C 9- U) 51) 0) 9- 5’)
LI - - . - -
0’ 0’ 51) I C) (4 51) 0% 5’) 5’) U’ CD C 5- ID 11) • CD Sn S U’CS CI,) 0 0’. sQ 0’ C 153 0) C’S CD Cs (4 9- 0’S 05 0)

C C 0’ 5’) 5’) 0’ 0’ C 9- C U’ U’ C C’) 555 (55 C

15- 5’) s- 05 551 (54 0’ 5-’ (Si 5-- 1554 54) 9- a-’ U) 15.
(4) • - - - -

50 (4 5 Q SQ 9- ‘0 50 (4 9- (4’ .- U’ 154 I (4 5-’ 5 9- —(‘1,5 ‘0 CS 05 5--” 05 5’— (4 — s’s-s 0 0’. C’S —‘ 0’ as I”- 0’s 0) 05
C 5’) 555 C C U’ 0’ U’ U’ 9- 55-) U’ C C 9- 5’) C C

5--,
(4 f’~ 9- (‘51 554 (54 9- (4 1I’I 5-’.,I_ 53) ‘ - - s ’ ’ ’  -(4 9- 531 — 5 U) (4 U) ~ - 05 9- ‘0 C CD U’s II) I I

r ~ 5 0% (4 (4 5-’, I 5’- 0 (‘54 154 05 0) (4 (4
CD — 

— U’ 0’ (55 5’) 9- 0’ 0’ 0’ 9- U’ 5’) 0’ 9- C 5’) 5’)

— 4— ‘0 I (‘Si 5’) (53 0) (4 (51 54) 9- LI’S U) C 11) U)
VS ‘0 . , • ~~~~~~~~~~

, , - - . - - -C.- C~ 05 15) ‘0 U) S ~~ OS (4 53) 0’ LI’S 9- CD — C (Si I N’ C 5 15- (‘54
LU S (Si C’S CD CD CD (4 CD — (4 C’S C’) C) CD (4 IC C’S 9-

(4 ,,J 05 5” 9- 15”) 0’ C 0’ 0’ U’ ‘0 C 555 0’ ‘0 U’ 5’~ 9-LU — — -
LI 5”, 0) 154 CD 0) 0) CI) U’s 5”- (53 9- (“4 53)
LI ‘ - - - _
‘0 CC S C) 5)5 LI) 51) 54) U) 5”- 5’— CD — 0’ C) • C, (5) I U’ 154

C’S ID 15— 0) 1(5 ID 5’) CI’S CD C) 5’s~ C’S C’S 5 - — C’S (4
— 

C U’ C 5’) 555 0’ 0’ 0’ C Sfl ‘S I~”I C 5 ‘1 C U’
Ii) 5-~ 9- 5(5 ,_ 5- 54’) (4 C 5-’ (4 (54 C’ ,,_ (‘54

(5) - - - -
~~ IL) 1-0 5 5” CD ‘0 N, 5-’, C VS C_55 ‘S CD 0) I CD 0 5 — OS

— (4’ ‘0 515 0% CD 5-’ 0’ 153 ‘-3 5’ C’S — CD C’S C C) C’S 0’5,1 5-5- I’) 0’ C 5’) 0’ 0’ ‘S ‘~~ 5’) 0’ ‘0 5’) 9- 0’ 5’) 5’)

I 
—- 

N’ C C’s 5 . 5  IX~ U) IX C Li)
Ii- 0) - . - - - _ - - . -

(‘5 C - ‘~ ) 5 C~ ~“ (4 C C’s ‘0 Cl Cl C I 1-5 - , Cl 5 0) (SI
51) 05 II’ - ~I CD CD N’ C’S Cs) CD C CD ‘~~ SC C C — 0) 0)

(4 
— 

0’ ‘1 0’ ‘S C 5’) (45 0’ ‘S 1 5 - 9 -  0 ’ 9 - 0’  9- ‘0 5’) C

- ‘0 5 CC (‘3 C 54) C u’s 5’- Ii ) C) C NJ 5’) 9-

- - * 5’- C fl 5” (4 5 -— C’S (Si C 553 - - C’s C s— 0’. -9- CI N- C
-, (15. ‘0 ‘-1 9- C C’) C 0’ U’ 0’ - 0’ 0’ 5’) “~l ‘S C ‘0

C, 
— 

(XI 15,5 0) CD 5 ’ -  5 - ,  CC C D ’ - ’ ” - 
- - 

(Si (Si C) 5-’- ‘9-

9 - 5 1’) i Q 0 I D C’ C~~~~3 ) , ) 5- ’ s t s- ,‘ C )
Ii) IC — 5”- C’s C r)  C) ,— C’ . CD C - - 5-— 0’ CD’ C’
0’ 0’ ‘S U’ C 151 ‘S ‘S U’ 5-? 9- 5,5 ‘ ‘S (55 ‘S ‘S

1,’ (5- ‘ C -  .— — (4 (53 553 5(5 15,5 0’. ,.~ C’ 05 0’. 5”) 55-1
CS’ - . ‘ - - . - - . ,  ‘ 

_ -
‘4 C - - ‘~ ‘S ‘S 5(5 1(5 CD fl — (Si ,— - 5 — r- _ C” ‘45 CD

‘0 (5 - - 9- - - ( ‘ 5’- ‘0 “- 5’— 5- - /‘ C ‘ -- - - Cs C ‘S C’
‘S 5- ‘0 ‘S ‘ ‘S ‘S “ ‘S - —‘ - 55- ‘S 0’ ‘ ‘5

I 
-
~ — ~~~~ 

5 ’ -  59- 5—) S’,, 553 5~ 
- 

- ‘  
- 5-’ Li) 

—

C” s,’ C s  — St’S ‘51 0) — ‘ C LI C~ s’ s 153 Cl(5- - - 5 5)~ Li’s 50 50 C 05 C’S , s VS C- I” C ‘— CD U’s CC
C ‘, — 9- 5-f 15-) 0’ ‘0 0’ ‘5 51 “ ‘S ‘5- 5- ‘7 .7 ‘0 -

3 ‘C 5-— 155 0) 5” 9- - 5- ( ‘ ‘- - V C’ C 13” (XI (Si

S’s-I - S S ’  I’ S)) It )  0’ 51) C’S 0’ C -  5’ CS 1 -  CD ‘0 5’—.
- . r,- I S  (5 — It) N, 50 — (5 I. ,.,) 9- 0’ — SI’. C

- - , 
_ 

‘~ - 55 ~ t ‘53 0’ 155 0’ ‘S 0’ 5”) 5- ‘S —‘ 9- 0’ ‘3 ‘S

C’S 555 553 ~~ S C’ (‘1 -(5 (53 I~~ — -‘ 
- 05 15-5 5- - (4

— 5- 5” c~~~
, , . - _- 5- C I~ ‘1 C C,’ 9- - - ‘

- - C’ - ‘5 Cl - - Cr 5, l~~~~~-~~~~~~~~~ 5- 5 C’ -SC -

~~~~~~~~~~~~~~~~~ :~1 *~t ~~~~~~~~~~~~~~~~ 
::1~~;~~ :: ~~~~~~~~-

5 
(C 

-- - _ _ _ _



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

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.5’-

~~~
5-5- 

~

- •-- — —— ‘-

~~

- 5 ’

ENVtRONMENTAL TESTING RCD~’~RT MDC LO3~6
OF A FLUIDIC DIGITAL’TO~ANALOG V 1976
CONVERTER -~ L

39 :•

E 38
L 36
E 34. -k IA ‘ -

H II 33
N 32
T 31

S 
S
. .

E 29 .

R 28
25

L 22

N 
~~~~~~~~~~~ S 

• 

•

tEl 17 .
‘

B 16
9

¶ 7 S

6 .

5 5

I -F I 1 I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI. DURING BASELINE
TEST PRiOR TO ACCELERATION ENVIRONMENT
REFERENCE TASK F-6.

56 

.C~s,.~~,ss-u,,, **s. —~~—- - ‘ 5-’’ 

~~~~~~~~~~~~~~~~~~~~~~ 
—1__ ~~~~~ ____ — — . 5-5- _____ __.-_~~~_-.  ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ - — _1_~~~•5~5 lII.(_ ~...,4ii ~~~~



ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39
38

L 36
E 34 S

Is
•

~ 33 5
-~~~~~ 

32
1 31 .

.

— 30 
• 

• 

S

E 29
R 28

25 , 
:

•

L 22
21
20

M 17
B 16

9 5-

.

.

7
6
5

I I —F-- I
200 300 400 500 600

FREQUENCY - HZ

IRFOIJENCY VARIATION Al 0 PSI DURING ‘1 AXIS
ACC EL ERATION ENVIRONMENT. REFERENCE TASK F-i-i.

57

—‘—-— -.- —‘--. _ _ _ _ _ _ _



- 
-~~~ 

‘ ‘‘~~~~~ ‘

~~~~ 
T” :~~~~~~~~~~~~~~~~~~~~~

‘— -‘ — - ‘- - - - - -— --—--—-- -- —-

~~~~

- - —--
‘
~~~~~

ENVIRONMENTAL TEST INCS REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39
38

L 36
E
‘M 33 .

N 32
1 31

S 
S

s 
30 ,

E 29

~~~~~. •:
L 22

M 17
5 16
£
R • :

6
5 

5 

, 
. 

5-

.~

I I I
200 300 4~0 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DURING -1 AXIS
ACCELERATION ENVIRONMENT, REFERENCE TASK F-7-2

58 

- , 
~~~~~—- - ‘ - --- - --——- -‘ —5--  —----5-- - -- 5-5-5 ‘ - --.I—~~--.~~~~



- -- - - 5- ’

-

~~~~~~~ 
- —

~~~~
---

~~
- -- -~

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 :

38
L 36
E 34 ,
M 33
w 32
1 31

s 30
,,  

•
.

.

E 29
R 28
1 5
L 22 : •

2.1
20 

.

.

.

.

5 1 6
E -

7 
- 

. 
.

5~~ - 5-

.

II I 
:• 

I I I— I
200 300 400 500 600

FREQUENCY HZ
FREQUENCY VARIATION AT 0 PSI DURING -3 AXIS
ACCELERA liON ENVIRONMENT , REFERENCE TASK F’ 7-3.



~~~~C ~~~~ —;
~~ L ET’ - 

‘ “
~~~~
‘
~~ 

——-- —-—---------- 

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

- —-- ------— - - - — -  — -

~ 4VIRONMB4TAL TESTING REPORT MDC LOMB
O~ A FLUIDIC DIGITAL-TO-ANALOG JULY 1976CdNvERT8~

39~~~ S

.

.

38 S

e

.

L 3
£
tEl
N 32- T 31 1

30 .

5

£ 29 5

.

R 28
25 ~~~

•

.

L 22 
S

21
I t

17 :

7 , ,  5

.

6
5. - 

•

.

•

I I 1 I I I
200 300 400 500 600

FREQUENCY ‘- HZ
FREQUENCY VARIATION AT 0 PSI DURING +3 AXIS
ACCELERATION ENVIRONMENT, REFERENCE TASK F-7-4,

- -  5- - ——5- 
- - —  — —‘—— ‘- --— — —  4 .— -_ - 5 - —_~~~~~~~~~ - -— - — ‘ —~~~~~~~~~~~

——
~~ 

- —~~~~~~~~~



~ 

~~~~~~~~~~~~~~~~ ~
——::—“----------- -- - -‘- - T

~~:
j:- 

~~~ 
‘ - -

~~

5-—-

~~ 

- 5 -  - - - 5 - - --- - ----——-5--

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~ 0~ •~ 10 5- CD CD ~ C (4 555 C . Cs-i Si) Q S Os- ~ i 9- ~~— — 0’- aD (7- 15- ‘- - IC Cs, .— 5-si — C~ Os C) 5’, ~~S ~~ ~~ QL
S”J C ‘7 155 C C 5’ - ‘S ~~S U’ U’ ‘5-) ‘~ ‘0 C ~~ C C ~~ 55-’) 9-

~~~~~ 9- (Si —:;— 
~~~~~~~~~~~~~~~~~~ C C 555 5’-. 5’- ;z- 

~.. ~~~~~~
;:S’

~~~~ ~~ ~~ ‘; C’ 5-,- 0 131 ~) C~~ 
)
~~ 51) 5’~ C’s “ “ S A) C) S~~ If) ‘UI’

II S I 5’- 5— CD CD 0 - 50 (“4 - ‘ (Si C) C) C’S CD U’. 0’ 0 ~~ Os
‘I, 5,5. C ‘S U’ C ‘0 “-1 .S’ 5-S ‘0 ~~ 55-5 ‘S ‘0 C U’ I’) 9- ~~ C 5’~

~~~ 5 5 ) 9 - p i N, ~~~~~~~~~~~~~~~~~~~~~~~~ r’~~~r’~g~ ~~ ~; ~,: ,~: ~,: o~ ~~ 
C 3) s- U’ 9- ~~ 

_ ‘0 ~~~ S . C’) ~- Os
5,-i - - 0s- ‘— 0’ C) ‘- ‘C (SI — (‘U ‘ ~~ 0’ 0 ~~ 0’ 0 ~~ Os
C SC C C 1~ 5 S’S ‘S ‘) ‘UI ‘0 I’S ‘0 ‘0 5-1 ‘S 5”) 5’) ~~ l’~ i~s

— 
U) 5’Li ~~~~~~~~~~~~~ ;,~ 53~ 54_S -“: 555 C (4 C ~l-) 

~“J

— r’~~~~~~~~~~~~~~~~~~~~~~
, C7_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Q~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~— C) C’ CD C’s 5-- -- ‘0 (55 — — C) C) C’s 0) Os C) 0’

C U’ C C C ~~~~‘S 5 - )  U’ ‘S 5’) U’ ‘ 0 0’  9- 9- 9- U’ 9-
— 

(‘Si C) — U’S C’ ~~ 5”i 5 l5-~S (0 .I 5’-’ 5-’ 5’) 55) 55-5 9-

~~ ( S - ” O U C ’~~~~~~~~ 13’S 1 3 ’ S O C ) Q Q ) O S N , 5’~~~~~~~~~~ 5 (.5
I’) — C’s 0’ C CC (Si (55 9- — — C) C’ — (55 .-
C 0’ C C ‘S 1’) U ’ S # U’~ 0’ 5’) ‘ 5 - 0 ’  0’ 0’ 9- 0’ 0’ 9- 0’

0’, 5” 0) 0 ) 9 - 1 3 19 - 0 ) 5”  5’~~~~ Lfl C r~~~~5-s,
C ,,‘ St) 13) 13’S~~~~~~~~ Q 9 - C D C) C ) ” Q ’ S N , 9 -  I U ’ O U ’

-~~ 5-i C — ‘— a’S CD 0) 5-13 9- ‘~~ — C) — 0 5-i C) C) 5-i
— 0 9- ‘S 0’ 9- 0’ 5’) 0’ 0’ ‘0 ‘0 0’ _‘0 0’ 0’ 9- 0’

U 55-’, 9- (0 0) Cs-i US 5’ , (4 15-— (4 siS 5-1 (4 (55

0 (53 9- ç) 0) 55) 1.5) N, U’ 5-si SS’, ,- 5$) — 0 CI 5-- I 0’ U’) Ii’) 0
9- C — CD 0 0’ N, 0 ~ )  C’)J ‘S 5’) C , - 5  C) C) C’s 9- —
5-13 C 0’ 55-) 0’ C’s C ‘S 0’ 0’ ‘S 5” 0’ ‘7 ‘S 0’ C U’ 0’ 0’ 0’— 

N, 5-~ C 0) C U’) 0 5” 5(5 5”~ (55 0) 55)

50 5”. 4) ISIS 13) C) 1”. (55 5(5 5513 (4 (Si — C’s 5 Q 555 U’) U’) U)
5”) — CI Cs) - (75 5’) 1 5 C II, 0’ IC — 7’~5 — C) — 5- I”-.
5”) 0’ U’ C 0’ 55-S q 0’ 0’ ‘S 55-) 5- ‘S ‘S 0’ C ‘0 0’ 55-) 0’
5-, ~)  1513 (0 9- 5-- 5- 0) 5(5 C ‘S — — 5-’ 5’- 50

— 0’S — 0) C C’S’ ~— “S C 5”) CI — Os 9- Os —5-) 0’ 9- 0’ 555 0’ ‘ 0 0’  ‘S 9- 0’ ‘ 0 0’  ‘0 5’) 0’ 5’) 0’

‘O 
— 

~~~~~~~~ 5-13 5(5 5(5 9- 0) (4 5-) (513 5~~ 9- 5”.(55 ‘ ‘ ‘ ‘ ‘ ‘
I 9- (‘Si 5(5 5 0’ (‘13 0 (55 5’) 0’ 55) 0 Q 0 541 0’ 5 — Lfl S —

9- 05 51113 551 0) — 0) — 155 (‘II 5- 0’ C) 0’ — — CD 9- —
, ‘ I 9- ‘0 9- 0’ 011 ‘~~ 0’ 0’ 9- ‘S 0’ ‘S ‘S 5-) 0’ 0’ 0’C I~~a CC I’~ 553 “S 0) U’S 9- (“4 15. 555 I’.. 5-)
U)5- (SI Cl 55-. - ,— CI 5,0 ‘5- C) 1.5) 155 I”) 0’ 1.5) C) 50 I — (7 5 50 (~C) ~ (5) — 5’ 0) - - 5- — 5” ‘ 5’s-i 0’ 5-s 0 C) CD 5”) 0) —

~. Cs-i 5” j 5’~ ‘S C —, ‘ ‘0’ ~ s 0’ 0’ 5- ‘0 ‘0 ‘S 0’ ‘0 ‘7 5”) 0’
I I’. 5”) 9- (1 C 5-4 5- - 5-, 55’ 1.5~) I’) CD 5-) 0%I ’ .  - - - 5 - ’ ’  ‘ ‘

5,0 555 - -- 1.15 (5 II (SI ‘ 4 -  s’ — 5- 5’) C) 5” ‘ 9- 5’) 5 9- —— C) C) Cl IX - - - - ‘ 4 - ’ - 5”) CD ‘0 C)I 555 C” 155 05 (54
__________________ j  C U’ ‘S ‘5- 1’’ ‘5 0’ ‘S ‘S 5’) ‘S ‘S ‘S ‘0’ 5-5 ‘0 (“S U’

~~~~~~~~ ~~~~~
‘
~~~~~

5- ;
5-

~ 
~~~~~~~~ N, 5$) 5 0 ( 0

~~ 51’ 55-5 I 0’ (5- 5- C C’S -1’ ‘S -“S (C 5”) 5~. (~i I ‘0’ I 5’) 5”
0’ 13’ C) - ‘S C’s N, 5’— (‘4 55- —-  I (5’ —- 13) C) CD — 0 0”r f l ’ S  9- 9 - 9 -’ S ’S~~~~~~~~’S C’S 0’ U’ (5) ‘S ‘-C ‘0 0’ (“S

-~ 5’-, (s-i 55) 5- IC’ 13” 5’ 5”, sr 5--i 511 555 5-- 5’.,- ‘ ‘ ‘ ‘ ‘  - ‘
10 9-  I 1’) ‘4) ‘S S 155 C) 9- CII 5”- ‘0 (Si L(5 ‘S - 0’. I CD so I —
0’ C’ 5” 0 CD C) 0) ‘S “‘ 9- St — C” C) ‘5’ 0

ssi - “1 ‘S ‘S U’ C ‘S 0’ ‘0 ‘S 9- C 0’ 5”. U’ ‘-I ‘S 0’ 0’C I— —
0 5 9- 9- (‘13 5”) ‘5- (‘~4 0) 5”) 5-9-

~~~ 9- 9- Is-i C ) 5”  S 9 - ’ W 5 ’ 9 - O~~~~~~ O - C I o’  I ~~~~ CD I C )
50 50 CD — CO C’) ‘-C’ (55 ‘5- - I — C — “1 CI CD — C) C) 0

- 5, ‘5’ ‘S ‘0 C ‘S 5 5 ’  ‘S “5 75 ‘S 5’) ‘S ‘S 9- ‘5-’ ‘S 0’ ‘S_ 0 5’ i_ 5’  —~~ — - 
—____________

‘ 5-- 9-~~~~~~~(S~~~5-~~~~~
— C’ ‘ S CS_I 5- (Si 5”) ~~ (71 I’S) SI) Li’s 0’ CD I -- 1,0 (75 Is-sI

C’ 1’ C’s C’S It - (‘Si C — C) C’S 0’ - ‘— (s-i S (“S 0’S
- 

9- ‘- -_- 
5’) ( “ I ’ S ” ‘S ‘ S ’ S  5,) ‘S 9- 5.) U’ — 0’ 0’ 9-

— 
— 15, 1~?’ N, — C) 1513 (55 s — (0 5”) 5-, 0) ‘S 5’. 05

C ‘ ‘ ‘ - 5 , ’ ’ - ’ - .  5
I— 0) 5(5 C’ C’ 1’ IX) C) 5’~i 131 (15 (71 S’S C) C) . —‘l S N, 0 50 0
5,( 0 — 0) - ‘5, 5” N, — 1513 (‘Si CC C) — s— (5-’ - C’s — (0 C’s

‘S ‘S I”) - ‘  - - 1”s 0’ 0’ ‘S 10 “S ‘S 0’ 9- I — 9- ‘S (“5 5’)

I~ J I’— ~~‘ s”s ~~‘ ~-i 
- 
N, 0) U) s_s’s s— 5” , ,- ~~‘ 

- - 

I”. s’s c~ s’Ss
I,I ,sCI  ‘ ‘ ‘ ‘ ‘ ‘ ‘S ‘ ‘ ‘

5” 5’) SL’) 0 5”) (‘Si 5, C) 551 5’-, IC) 0 CS) ,s -s -  s CD -i CD 5(1 ‘S0 (Si CC 0 115 115 “— I’) 15) 5- — CI ‘: ~~ — 575 0)1
U’ ‘S C ‘S 5’ 5’) ‘S ‘S ‘1 ‘S -, ‘S 0’ 5-’, 5,5 , ‘0 ‘S C 5’)

C I - 5-- ——--—-- - -—---- -5-—-——  ________

¶ 5’S_ s 5”) 5’— Li~I I’s, ‘(5 5 -  I” N, 5_l13 ~S) (S~i N,,

45 I”~5 CD ‘0 5’) 5”- 15) 15-- C’s C) 15’ s - (5-I — , 5-7 5$’, I -~ I’-, 1’ — 0’
“5- (5) Cl CI -- C”‘ ~SI 5- C) ‘ s’ Cl’s C - ‘S - CS) ‘— C’s 0) 0)
5- (“4 U’ ‘S ‘0 I’S 0’ 5- , ‘S ‘0 ‘1 5 5”S ‘1 0’ ‘7 9- — 55-) ‘S C S’S

:—Ij 

54,5 5,5) 5” (“13 5, 13) 5-’— 5,-’ 5$_S PS-’
5- 5’-’ 5 .5 CD ,- ‘,‘ U’. I) Is_s “' I C , C ’ 3’ . 5 , ’ 5- ,  — IC IC)

I ‘ I I CD C) Ci)   I5- 5,) ‘ ‘ I - i ; )  - 5
~~ CS I’ 0

~~ 
:-

~~~~~~~~~

- ‘
-:— 

~~

61

-----5 ’— --- - ---5- , ,--- - - --—I- 
-‘--rn -- - - - -5- ---



5’ - 
- 

5- - --’ 
~
‘1

ENVIRONMENTAL TESTING REPORT MDC LO~66
Of A FLU(04C DIGITAL-TO-’ANALOG JUL’Y 1976
CONVERTER

-

38 
•

L 
36

E 34 .
5
.

M

~ 32 
I

• :

s
E
R 28

25
L 22

17
B 16

: •

7 • :

6 
- -

5 ‘ I
4- 

- 
S

.

- -
~~ ~~~~~

• I I
200 300 4.00 500

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DUR ING
BASELINE TEST PRIOR TO VIBRATION ENVIRONMENT S
REFERENCE TASK F-B

C )  

- ‘ - 5- 
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

—---- - — . .



“ -I’ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~

‘ T~T”~’T~ ~~~~~~~~~~~~~~~~~~~~
—--- 

“

ENVIRONMENTAL TESTING REPORT MDC L0366
Of A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 
- 

.

38 .
‘

~~

L 36 .

E 34
M

N 32
1 31 • :

s 30 , ~~~~~~~~~
.

E 29
R 28

25 .

‘

L 22

t~IM 17

R 
• :

6 .

5 , 
_ 

.

.

S

.

I I I —t
200 ~300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT 0 PSI DURING AXIS 3
OF RANDOM VIBRATION ENVIRONMENT . REFER ENCE
TASK F-9- ’1

-

~ 

—‘5-— -—5--’- -- ‘5- —- — -- 5- ‘—-5*~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— -~~~~~~~~~~ - -— ~~~~—-“ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --i.’ 
- ~~~~~~~~~~~~~~~~~~~



~~~~ ‘ ___,) ‘SCU 5- ” 5-’ - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5- “ ‘ 5 -5- ’ ” 5 - 5- ’ ’ 5- - -- - - - ~-- ------ -_- - - - - C ,

ENVIRONM ENTAL TEST ING
Of A FLU IDI C OI GI TAL ’TO-ANAL OG REPORT MDC LOZ6
CONVERTER JULY 1976

S ..

38 S

.

.

L 36
E 34
M 33

~~~32 C

1 31 .
.

s :

E 29
R 28

25 .~~~

L 22
• : •

17
B 16

R 
5

5

6
5
4. .

5

S I .  I I I I -I
2~0 300 4-00 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DURING AX IS 1
OF RANDOM VIBRATION ENV IRONMENT . REFERENCE
TASK F-9-2

64

5-—- --- 5-- ,— 
_ _  _ _ _ _  

- - US ~~~t5-’ ~~~~~~~~~~~~t_ ~~~~~~~~~~~~~~~~~~ ~, ,5- 5-5-~~~~t~~~~~~~~~ ’ ~~~~~~~~~



-- 

-—- 
-‘ 

~~~~~
:‘:.—

~~~~~
--‘----- ‘T~~E~~~~~~

”5-’. 5-, “

~~

‘

~~~

‘5- 5 - 5 - ”_

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLU IDI C DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 ’ 
.
.

.

38
L 36
E 34
M 33 .

5

~~~32
1 31

30 .

5

.

E 29
R 28

25
L 22

N 
21 

: • - ‘ - - 
‘ 

~~~

‘ 

S

M 17 5
’

.

R 

~~~~~~~
‘ I I :~~~~~ 4 I I

200 300 400 500 600
FREQUENCY - HZ

FREQUENCY VARIATION AT 0 PSI DURING BASELINE ~~~“1

TEST S AFT ER RANDOM VIBRA1’ION ENVIRONMFNT ,
REFERENCE TASK F-b

—
65

—5-- —~~~~~~~~~~~~~~~ _ - -~~~~——‘  - U’- - 

S 

-— - —‘-  — 5-— —“ — —~~~~~~



~~~~~~~~~~~~~~~~~
‘5- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘ 

~~ ‘

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

~9 .

E 
38

L 36
E 34
M 33 S

.

E ‘

N 32
1 3 1
s 30 ,
E 29
R 28
I 25
L 22

2
M 17
B 16

7
6
5
4. I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PS I DURING
BASELINE TEST PRIOR TO ACOUSTICAL NOISE
ENVIRONMENT , REFERENCE TASK F-il

tl ~ C

- 5•__ , —
~~~~~ 

,—13--’-,’-,-— - - ‘__ 
~~~~

_ , ,_ , , , 
, ,  

~~~~~~
, , 

-.5-- 5~~~ _s,



“5-- -- -—- - ~~~~~~~~ —--~~~~~~ . -~~~~---— --5- -- . - - —- - - -  - -‘.-—---‘- ‘s—~~-- - - -  

--—-- ~- 
5-- -U ‘ ‘~~5-- ’5- -~~~~~~~~’_~~

ENVIRONMENTAL TESTING R EPORT MDC L0366
OF A FLU IDI C DI GI TAL •TO -ANALOG JULY 1976
CONVERTER

~ - . ‘--- ; ; -  ~~~~~~~~~

~~~~~~ 

_ _  

_ _  

U

‘V IC e , - - - 
~~ ‘— Ii ,, C’,~5 ‘ “) 5,0 ‘ I’-’ ~O 0 C) ~ ~ I’ ‘-‘I ,— 1,5-S — U’ C) ~~ I~CI - SI ‘-~C I 3 5  0’ I.5 Sc ~ I”- 5’) ,— 

~C, I’— CD Cii) 0) ,O 5’— CS C) C’S 551 (15 ~‘- Si C) U’-5-- t_S,J I C-’i 5’) C’) Cl C I C’) (C I”) I”) (513 “1 I”) ‘ ‘S 55-) ‘7 5-5 I’) 55) 5’) I
‘4,5 — I ——------- . --- — --—--~~~~~~~——
5— C I’_ 5’-, 5_ -_ -- 5’-) Sn 0) 15) (5,~j 5-’) 5’) (0
-C ‘ - - - - - ‘ - - - - -

‘— I’C -~~) S 15’ 13’I C) ,_s ’ ,-- 0) 5(5  “ CD 55) CI I’) Ii’s 0) -‘-1 5 si’S CI
I 

~5’ ~C) —7 
~5) 5”- I’— CD sC 5’— C) 5’— ‘— ‘ 9- ‘S 5,0 54) 5$_S C’s 5(1

~ 
“5 5~) I”C 5’~S 5”) C C  5”) 1’) 5’) (‘S Sn I’S C’S C”) C (“I 5 ’,  (Si 5”)

— 
0) 9 9 5 5-— ‘S I’) (Si )‘) Ci_s~ I~)  ‘-0 (Ss ~~ P .  ‘ U) 5,0

(C S ‘ ‘ - ‘ ‘ ‘ ‘ S

~ ~~ 0 s’- -- 0 -ii) — — C) ,-C-- 5— (S’ C’- , C) C) ,—. I U’ C’s (‘-5 U) C’s
‘~~ — 0 0’ ~CI 57’ 5-” s- ‘5- 5— — C’Si -~ S 5- C’s CII aD C) 0’ CD 0)

~ I, ,,,— i ”) 0’ ,9-_ _C:’: ,,~~~,,5”s ‘S U’ _’ C ’ S  5”) ‘5 U’ 9- ‘S 5’) 5’) ‘S S’S (“S

~ 
Sn 

~ ~~~~~~~~~~~~ -“s
~~~~~~~

I”
~,~~~

’:~~~~~~~
9-, (’- CSi C’_s

I a, ~~ S’s ~ I-~ 50 “I ~5) ,s’s 5”, 55,5 575 15) C 155 0) ,— 5(5 0’s ‘s~ - CI so ~~‘s C) ,—
_ C (‘5,5 I — C) C” 1,5) C’s I’— — CI “ s” CI CI 0) 15’ 5)5 CI 5’) CD C’s

— ‘S I 5”) ‘S 5’) 5’) 5-’) 9- U’ ‘S U’ ‘0 C ‘S ‘S I” ) ‘ C  5’) U’ U’ 5’)
— I - ~ ~~~~ 5---__ --- 5-—__ - - 5----

— c_S I I’-’- ‘~ t CD 5’-) 5,5) C-’S 54’) ‘-C LI~’ ‘) C-~s 0)
S~,5 UI 5”S .. . - - - 5 - ‘ - -
0, 10 sf5 15,5 I ‘— o -CD CD 15) CD Cl CC 5” s, 5)’, CI 551 -(5 ‘ ‘  ~Ci ‘-5 O~ 5(1 IC)

CD U’) I — CI CD ~: I~~ 5’-’ IC) 5’S_s 0 5’)  CS-s CD ‘— .- - 5’ ~5- s_s’  Q) C’
C, c’-J ~~~~~S”)~~~~~~~~ S’I C) C’S C ”) U’~~~~~ ’ ’ S  ‘5-’ 5”) ‘S ‘ S ’ S  “S ~~~~~~~~~~~~~~~ ‘ ) C )

C (‘54 5-, IS-) CD I”) 5’— CC 5’) 55, 555 9- ,5 5’,, I’-~_s 5--’ 5 ( 5 ’

5 -
‘C) 0 0’- 5’— CI ,iI — C) s— — ‘~~C C) — 5)” 0) CD 0” 5’) CC CC -
5’) 10’ - “C I ”)  ‘S ‘ 5 10 U’ ‘S ‘0 “l ‘0 ‘S 5’) S~~ 5’5 5’) ‘5- C 9-

5— ‘-0 Cl’s ,_- 7’-, C’ 5(1 C’s 0) C’s U’ CD 0) r—’ I-’-) -S 5’—
C, -  - - - -
~~ —C CC s-C CD I” ‘S C 5’) s’ ,‘ C 5-’ ~ , 5 - ’ ,” - I C C  43 ‘0

i ~~ 
5— CI -:1- CD C’s I’—’ 5—’ I’S,S 555 - (Si 0 5 C ‘ - )C 5’ - ~ CC ~~ 0) 
‘-

5 U’ I “ C I-” ) I”) ‘S 0’ 10 ‘~ C”) ‘0 ‘S S’-~) -~‘I C ‘ ‘1 “) 5’)

; S-I_s ~~
‘5- 

I’-,, I”) S) - - _ t’-~s “S’ (‘5 LC~~~~r’— 
‘
I~, ‘ (‘s_s O~Li) - S S - ‘ -

~CiJ U) Sfl’) ~ - ‘ I  ~- U-C C ” ,_ _ )  ‘0 S’S , IC) s-. I ,’ - ” !  - - C s’ U) ~CI (‘-5 -- ‘ s~2 ‘~‘ S’s 5-’,, ,~
, (51 C- , ,,‘ 551 5 CI 5’ C N, Cl (55 CC ‘CD

I - ’ — 9- “ •-‘ C~ ~~I ‘s: (“1 ‘0 ‘S ‘5 U’ 5’) ~J ‘S C) S’S 5’) ‘S ~~ (‘1 
~s

I ~~ 
‘ 

~ I ~~~~~~~~ ~
z;— ~~~~~~~~~~~~~~~~~~~~~~ CD a:

-’
~~:;~~

’;: C I
~~s~5 - Q L~ ‘ ‘ 

, 
‘ - - - -

10 5”- 555 U’ SC II- C’ 1(5 (Si US CS 5”) 555 ‘S - C ‘ ~“ U) 5 C) U 15) CD 1
- S5) I’~C ,— 0 C’ CD C’s 5” — ‘ - ‘C’  _ 1 5 ’ T” I) CC N, ,. 0 0)

(‘5,5 5’) ‘S S”-~ 5’) 5’) f’~S ‘S ‘St ‘5 ‘0 C’S ‘4  5’) CI 5-’) 5’) ‘7 ‘S 55-I C’S

~ -------. ----- ---- ------ - 5--~~~~~ --- -~~~~~

~ 
U,5 a) CD si-I (Si (“S 5 ’s  Cr I”) C N~ 5” 0) N, 54’) (“S CD 0)

- —
~ 

,‘- 5’- -‘S C) 0) 1” — C’,s (S_s — -‘I5 0 - ‘ Di C’s ~‘S CD ~D 0) (0
I~”S U’ ‘ C  5’) S”I C ~i- ‘t ‘S ‘St Cs ‘7 Cl 5 ” (‘5 ,-‘~ •2 ~~ 

DI (“5 -
. - --------*--‘— --e--- -—-— —- - -  __________— ,— - -— —-— ‘ - 5 -  - --- - --1

~ — I’ - 0) 9- CD (‘~5 Si~ 575 10 Cl’s 0) 5’) ~ S IS-i CD CS) CD C l
I c~ ‘ - ‘ - ‘ ‘ - - - - S 

~ - ~ -
> I— 1- S 5”, s

~O 5- I,,’- C - ~ 5” 5~s1 S’S-I 3’S tI~- I”,, S~fl I” r-” , C,) 0
~ < (SI 5— 0) Cl’s I—’ ~ - -  - - ,5 (‘5,5 _ s’-Si I~.I C) C CI_s 5’-’- C) C(~ 5))

~~~~~~~~ 

r-’
~±~~ ~~~~~~~~~~~~~~~~~~ 

C C  5 - C

10 (‘1 ~ —4— —-—- — —- ---—— ‘ —— — — — — — . - - -—-  — — - - -5 - — —-

~ 
U I — , 

~ 
~-‘S 5’ 5’) 5--, (Si 5’)~ S’S I’sJ 0) CC 5- Si’S

I ~~ o ~L ~ ‘.~ -_s ‘C -~~~~~~~~~ ,5) 
‘ 

‘5 . 15 - “  - U) CS’S “5 5 1 ‘ C l  0) - I 5”,, ‘45 5”- - 
~ 

- —4 ,,:‘ tt 57 C  ~~ ~ C ~ ‘S ~~ p~, ~ 
- 0) ,,

, ~ C ~ I “s ‘5’ ~~ ‘~‘~‘ “-S •~ 
.1 “S 0’ 5”) ‘1 5-’ I’S 5--I (“‘1 ‘7 5~’,5 C” -

0(’~5 P—-~~
- — - . - — —--5-—-—-— - -5

C 1,-S 5”) 5 5’-, (‘Si CI 0) CC- .J~) S 
, 

C  5 45 I’) 555 (“S C
~~ - S ,

C I— 5~’) (“I I I~C ‘1 C’) I”) C’ , -I - SO 5 ‘t’ - , S 5-I ‘ ‘S I CS -“ C

~~~ ~ ~ i 
:1~ 

:- 
~

—
~~

:-: ~~~~~~~ 

-U-~~~~~~~~~~ MS, C,s(5” TCC, ’.,I .. - s s ~~~~~~~~~~~~~~~~~~
’ ’  ‘ ‘  ‘ 

-— --



ENVIRONMEN TAL TESTING R EPORT MDC L03&6
OF A FLU ~DIC DIG ITAL-TO-ANALOG JULY 1976
CONVERTER

39
38

L 36
E 34.

33

~~~32
31

E 29 .
.

R 28

~~~25
L 22

:

M 17
16
9 :

‘

I’

6

I 1 1  I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIAT ION AT 0 PSI DURING
ACOUSTICAL NOISE ENVIRONMENT S REFERENCE
TASK F- 12

- - - -  — -- - —— - _ , _ __I



ENVIRONMENTAL TES TING REPO RT MDC L0356
OF A FLU IDI C DIG I TAL-TO-ANALOG JULY 1976
CONVER TER

5 39
r 38 :•

36
E 34~

33 , :

N 32
1 3 1

s 
30 ‘ S.

.

.
E 29
R 2 8
~~~25
L 22

21 :• 
C

N ‘

17
B 16

7
6

I I~~ 4 I- I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY V A R I A T I O N  AT 0 PSI. DURING BASELINE

TEST AFTER ACO USTICAL NOISE ENVIRONMENT .
REFERENCE TASK F-13

- --- 5- - -- —- —---‘----- ---- ‘- - - “-- —- -‘--- - - ----- 5- -5- - — - - - - — --  ~ -— —~~~~ -~~~~~



~~~~~~~~~~~~~~~~~

- --

~~~~~~~~~~~~~~~~ 

—:~:_:~::~ ~~~~~~
-:: ,

--—----‘.- -‘—--——-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
5- - - -  5 - - - --- -5-- ‘—‘- -‘-— ---- - -  

-I ’

ENVIRONMENTAL TESTING REPORT MDC LO~~6
OF A FLU IDIC DIGIT AL-TO-ANALOG J UL Y 1976
CONVERTER

~39 ~~~~~

~i ~ ~ 

.

5

. 

1
~ E 34. :
; M 33 .

5

~ E • 
S

~ N 32

~ I 31 5

• 

S

! 30 S

.

~ c~ 
S

I ~J r~r~ 
‘ S

- ~~~~ S

R 28

‘~ 
25 S

.. 
S

L 22 .
5

2 1 5
5

5 
S

t~ 
20 :~~~

•

M 17 S

.

B 16 .

5

E • 

.
5

7 
5 

.~~~
•

6 
‘ 

S

5 ~ 
. 

.

‘ I I• I I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DURING BASELINE
TEST PRIOR TO ALTITUDE ENVIRONMENT
REFERENCE TASK F-14

70

--—-- - 5 -- _ - -. -‘--— 5- --- --- ----- .- - - -‘ --- --- 5 - --- ,,-~~~~~ — - -  - _ -



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-— 

~~~~~~~~~~
= 

----——-- ‘ - - - - - — — - -——-,,-———- - - - - —--5-— - - - -‘ 5-- --- 5- —-5--5--- ---’ ----- -

~ ENVIRONMENTAL TESTING
OF A FLU IDI C DIGITAL-TO-ANALOG REPORT MDC L0366

- CONVERTER JULY 1976

39 1 .
.

.

~ 
38 5

.

~- L 
36

~ E 34. 
.

5

.

ti 
S .

N 321 5 

.

5

I 
I 3L~ 5 ;

S ‘.1f~
~ J~) S

- E 29 S

.

.

R 28

~ 
~~~25 • :  

.

: L 22 S

~ 2 1 
‘ .

5

. 

5

‘S 

t~ 
201

M 17 !
B 16

R 
S

7 
. 

S

6

5 ’
~

’ 
.

5 

.

4.
_I ’ 

S

‘I T I I I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VAR IATION AT 0 PSI , DURING 90K FT
A LTITUD E ENV IRONMENT , REIFRFNCE TASK F 15-’ l

LL 5 ’  —-5- 
/ 1

-—- - - -- - -5--— -- 5- - - _ _ _ _ _ _ _



~~~~~i:5-
”

~~~~~

5 - ’ -’ —5-_- -5 - -_ -  —__
- - - - - - --  _

ENVIRONMENTAL TE STING
OF A FLUID I C DIGITAL-T O-mALo~ REPORT MDC LO366

~ CONVERTER JULY 1976

~ ~39 .
.

S

! 38 5

. 

5

I L 36
~- E 34 , 

5~~~~~~~~~
5

I ~~ 
33 , :

N 32 .

5

I 31 S

.

.

S ~~~ 
S

.
.

- E 29 5

5

I~ 28 
S

~ A 25 S
.

L 22 5

.

21.
I 20

M 17 S

B 16 :

E ‘ 

.

7 
S

.

6
5.. .

S

I 

~~~~

. I— I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VAR IATION AT 0 PSI. DURING 50K FT
ALTITUDE ENVIRONMENT. REFERENCE TASK F-15-2

72 
=

~~~~~~~~~~ - ~~~~~~~ - — - - ~~~~~~~~~~~~~~~~~~~~~~~~ -- - ‘  --~~~~~~~~



~~~~~~~~~ C i ’) ’  
- ---“•:_=:---------- -- ‘j_-’—’-- — 5- ‘ - 5 -  -5- ‘ ----‘:TT::~_:~,,:, 

-
_:—-

-

~~~~~~~~~ 

—5- 5- 5-5-’- 5- ’ ’

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLU IDIC DIGITAL TO-ANALOG JU L Y 1976
CONVERTER

~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
S-Si 0 5— 0’ 0) s::~ c’~ - C ~ ~— o .— c~ C’s . 0) ,‘ ,— 

~~ 5-’-
- C ~~ C C C (‘S ‘0 ‘0 i ~~ C ~/ ‘0 ‘S ~~ ~ C ‘0 ~~ ~~ ‘0

~~1 C IA’s (Si 10 (‘ N,, C 0) C INS Sfl dC U) r~ (‘- 0)
~S ’C) ‘ - ‘ - - ‘ - ‘ ‘ ‘ - -  - - -
C (“- C 1,0 0) (S-S C’S (Si C CC 0) (C) C ‘0 ~~ S’,i ,2 ,~ ‘~ Ui ) S”~i ‘5- US

‘5-’ C U  ~~C (Si CI 0) ‘~ - CI C’S CI — (Si “ ~C) C ~D C’ )‘ C,, Cj (Si 0 CI
‘— 5-— C U’ C (5-I U’ (5-5 fl’S ‘0 ‘0 U’ ‘fl , ~~ 

C “5 ,~ U’ C U’0 I 5  S

So lo ~~~~~ 

__________________________ ________________
0 ) 5-

~0(Si ~~ I’--, U) (“5
• 

U)~ U’S ~~ ,X~ C) 5”. 5’, (Si I’- C (‘U U’S C 5(1

c’i C) ,— 5S~5 0) r,~5 C’,i C: C,’ -“S C~’ 
__ ‘ 

-0 ~~ .— C’ -,~(
‘ ,J~S (S~ (“5 N, CIC I’S 01 ~~ ~~ C) 0) -~‘~ C’-~C ‘ CD j-’- Ci 5— — C’ 5- I’- , ~— (Si OS CI

C’, I’S 55-S S-’~S C’ C C ‘4 ‘0 ‘0 C C ‘0 ‘0 ‘ ‘  ‘st C U’ C ‘0

~i 
~~: ~~~ _ _ _ _ _ _

5-- Si~~~ C) C C ) 5’~~~~~C ’ 0 C ,, ’ 0 ,~~~~ C’ C’~~~~~~~~~~~~ ~

~~ ‘0 ‘0 I 5- CI ~~ 1’ S s- ~C) C C OS ,.~ ‘0 (Si 0) ‘ 5 (SI ‘0
C C’s r— I4~ P~, 5”, C’ CI C) - 0’ 5— 05 ,.‘S _.- ~ 5’,, =~ 5(5 5’,,
i (‘~5 •S’5 C C C C ‘0 ~ ‘S ~~ 5- 5 ’  5- -“S ‘0 C C C C 

C

5___ —
L~ C
~~~ So
0 CI (Si Si’S 0) U) 0) (5,,5 C 5”, 5’~ I’-~ I’~‘- C’s ’0 ‘ ‘ S ‘ S S - , S ~ •C’U S (“5 C) 5’-’ 5 CI U) ~— CI CI CI ‘0 ~ ‘ U’ ‘5- ‘ S  U) sO . ~ SO s
w ~~S 0) ~~ S~~ 5” CI 05 ‘— C’S (5-, 0’ 5’, C) ~ ,.) CO 0) Ii’S ~~.-~ S~~~~ 

(SI C C C C C U’ C’) C’S S’sI C C C5- C U’ C C C I~~
~~ ‘
,S IL, S,5_ 

___________

5,5 ‘sO

~~ 
;~~ (‘J 

(Si
, 

U)
, 0) 5 ’ C C ’ s i~~~~~~~~ (’~ ‘(I

(‘51 •~ U’ I CI 5’— 0 CI — ~‘ - C, C’S ‘0 L) ‘sO ~~ U) I~s C) S U) 5”0 ~~ 5” U) ‘so N,- CI ‘-~ C’ C) 0’ C” C) Si ’S 5— ,,— 5”-. 05 (“5 50
—I C C C C ‘0 ‘0 r”S 55- (‘U C C C ‘ U’ C C) S”S S”S

______

~~

- - --__--_____
C, C

, 
0)~ u’~ ~~C U-C (‘it 

U-C (‘-f 5--
, 5’-,

5— C) C’) S C ,l5J (1 CS NJ CIJ 5-, C’’ (‘-4 J’ C’ 1,5- 0 s’. .15 5 5” C’ CC, so U’ ‘0 50 (55 C’S 0) ~~ -C- ‘ 5’~ C’ ‘0 C,I C) 5”, ~~ S~~C_ _I C (“S (“S C 15- C’S C C C i C 5- C’S S’5 ‘0 C C C

C, 5” O’S~ U)
,

C,~~~~ -,i 5’i,~~~~~~~~ C,
,y- - n ’ S  C,) C’J~~~~~

C —I ~C S C~J 0 -_: U’ ~t
’ I,fl ‘~* C’ S ‘ ~ - IA”S ~~‘ 5-, II S ~ ) S C OS

5— __I __ S C ’~I se C,-C 0) Q) r-~, - - C’S 5”-’ 0,2 ‘— c — 0 ,~) r,., 54’S

C C ‘
~ ~

‘ C C C”-’ ‘fl C’S (“5 - ‘ “a C 15- I’S ‘-1 U’ CC “5 I (“I

~: C C’S (‘Si S’-~ C 555 0) 0) C 5”- - , , U) 5’~41 ’so S ‘ 5 ’ , , ,-  - - - S •
54’5 CI I’S U) C) S U’S 0) 05 50 C (Si 0 0 ~~ - ‘  ‘sO CI 0 ‘ U’S I ~~ (“S
I’_ C) i 5”—, 5(5 (‘,a ‘C 50 5’-. CYS 5’,, 5”-, ~~ 5’-, ~~ — ‘~~ (‘—4 ~~ ~~ (•J ‘sO



~~~~
-‘:-

~~~~~~~~
:- 

~~~~~~~~~~
‘
~
‘ -

-5—-- - 
- 

~:i=~ 
--- 5--- ‘ 5- 5- - ’ 5- 

~~~~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -—-‘,-- - -  5 - -  -- - 5 - -  -5----- - - —5--—- - -

ENViRONMENTAL TESTING REPORT MDC L0366
Of A FLUID IC DIGITAL- TO -ANALOG JULY 1976
CONVERTER

39 = ,  .

5

.

38 5
. 

S

L 36
,E 34

= =  .

5

.

~ 33 _ _  •
•S

N 32
I 31 .

5

S - 

S i

£ 29
R 28

25 ~~.
‘

L 22

17
16 .

.

• :

7 5

.

.

6
5 , 

.

- I 1 I I I I
200 300 400 500 600

FREQUENCY - HZ

C FREQUENCY VARIATION AT 0 PSI DURING 25K FT
ALTITUDE ENVIRONMENT5 REFERENCE TASK F-lS-3

74

__ _ _ _ _  _--—--5- --. - 5-- ‘ - ‘ —  —- —-—- — - — 5 - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ‘ 5 - ’ 5 - 5-’ 5-



,- _ ___ , __ —  — --- -—- -- - - - - - 5 - - -’- -- — -—-~~~~~~~ - - - - - --- -  -
‘5- —i-i - ~

-
~~~~~~~i:- —_ - ~~~~~~~ 

- - ~-‘ - - “  U—-— ~~~-_“5-5-~~~~ ” ‘ ~~~~~~~~~~~~~~~~~~ 
- - 5 - - - - -5-----— -

-~~~~~ - 55-

ENVIRONMENTAL TESTING R EPORT MDC L0356
OF A FLUID IC DIGITA L TO-ANALOG JULY 1976
CONVERTER

39 5

•

.

38 S
.

L 36
E 34

~Ia4 ~ 
- 

S

L I  3 5

N 32 
‘ 

:

1 31 .

.
.

S 
.

~~~~~~
.

.

£ 29 .
.

R 28 : •
25 .

.

L 22
21 ~~

. C

N .

M 17 :•

B 16 .

E ‘

7 
-

6
5 ,, 

• • 
S S

.1 I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT +0 PSI DURING 10K FT
ALTITUDE ENVIRONMENT , REFERENCE TASK F-15-4

75

‘ - “ -  —-—--5-- -- -—5-~~~~~~~~~ —---- — -- - - -~~ -5- - - — - - - - - - — - -- - - - - -



_ _ _  
-- 5- ‘-5- ’ 5 -’ 5 -

-~ --~~ , .~~~-. ,  ‘~~~~~
5-5-

~~~~~~~~~~~~~~~~ ”

ENVIRONMENTAL TEST ING REPORT MDC LO~~6

OF A FLUID IC DIGITAL -TO-ANALOG JULY 1976
CONVERTER

39 • 

S

.

38
L 36

34
Fl ‘

N 32 ,
31 •:

- 

I

£ 29 ,
R 28

25A
L 22

21 
‘

.

20 I. ~~~

ii 17

• 
.:

‘

2k)0 3~~~Ø 

I 
6~O

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DURING BASELINE
TESTING AFTER ALTITUDE ENVIRONMENT. REFERENCE
TASK F-16

76 
C 

—- ‘ - - - 5-
~~~~~~-- - - --~~~ —C,-—-- .~~~~ — -’- - - - - —-’ --—-  -- 5--- - - -~~~~~~~~~~~~ —-- 5-- -- - - —~~~~~~ -

‘.
~~~~~~~~~

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



5- 
- - “ -‘  ---::

~~~~
- -- ‘- - ‘-

~~~~
:-— - --- - - -  

~~~~~~~~~~~~~~~~~~~~ 
5- -- 5----5--’-- -’----5-—- -

ENVIRONMENTAL TESTING REPO RT MDC L0356
OF A FLU IDIC DIGI TAL-TO-ANALOG JULY 1976
CONVERTER

~~ 
U, .— ‘sO C CI C C’S 5”- P— (‘4 OS 05 54’ C’ U) ~~ OS ‘0 ‘0 U’S

‘~~ (‘Si CI ~~ 0% ~~ ,- U’ U’ U) C U’ U’S C (‘Si (SJ U’S ~~ , ~‘s4 5- —C ‘0 (“S (“S ‘0 ‘0 ‘0 U’ U’ ‘0 C U’ U’ U’ ‘0 ‘0 C ‘0 ‘0 ‘0 ‘0

0) 
(‘

~~~~~~~~Ui 5’,,
~~~~~ ~~~~~~~ 0 ) U~~~(’~~~0) 5,55

~) (Si CS,J ‘SO CI 0) 0 C’J U” CI C as ~~‘ 0 C’4 CI IS CS U’S U’S Q
C (S,S S’,I CI (‘Si C’ ‘— U’ U’ ‘0 C ‘0 ‘0 ‘0 S’i C’,i U’S ~~ — C’J .—

:: C C C ‘0 C - (5-) ‘0 ‘0 ‘0 U’ U’ U’ C U’ U’ U’ U’ ‘0 C ‘0 ‘0 ‘0 ‘0
QJ 5’Si I
~~ I
So U~S ’0

~~ (Si 
______________________________________________

C

(“4 u~ ~~ 0) C 0) (Si
, ~~ C I”S C 10, P’s, ~~

.- U, ‘0 0 U’S U’S CI CI C CI OS .fl 5(1 C C U’ CI ~~ 50 .- 0 0
(5,5 0 5~S 01 . U’ U’ SO IV’S ‘0 50 C C 5,-i U’S 0) .- I~S .-
C ‘0 C 5”S ‘0 ‘0 ‘0 ‘0 ‘0’ ‘0 C ‘0 ‘0 ‘0 ‘0’ ‘0 C ‘0 ‘0 ‘0’ ‘0

~~ 
Cl ‘s~~ Q~ 5”, ‘0 0% C C U’ C’J C’S 5”, 05 ‘0 5” , ‘0 0) ‘0 ‘0 (“4

.
~~ 0 ‘0’ 0 ‘0 0 U’S C C 5’-, ‘0 C’Si U’ (“4 U) (Ss~ 555 U’S ~~ (“S U’S(SJ OS (‘4 ~~ — 0 (S-I C U’ (“4 (“S (Si (“4 .- (Si 0) . (‘4 0

I•, C C S•S ‘0 ‘0 ‘0’ ‘0 ‘0 ‘0 C ‘0 ‘0 ‘0 ‘0 ‘0’ C ~~‘ ‘0 ‘0 ‘0

(‘__5 5”- 14’S 5’.’ C C ~~ U’S 5,55 I’,~’ (‘S (“ (S. I1

c’s’s ~~~~ Q 0 ) U )~~~~~~ U)~~~~~~~~~~~~~~~ 0)~~~~~~~~~(SI OS (“si OS .- 0 ‘- C ‘0 5 4  15-S (‘4 (Si ,- (“4 ~~ (Si (Si

— C 
•.~ I”S 5 5  () ‘0 ‘0 ‘0 ‘0 ‘0 ‘0 C ‘0 ‘0 ‘0 ‘0 ‘0 (‘5 ‘0 ‘0 ‘0 ‘0

~!
a _____________________________________555,_ i l — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sn
V W OS

~~ 0
C

5,55 5”,, 5’~- C Iv’S C (‘~ ~~ C 0) C (‘Si C

— 0 ~~ .~
: ~.. ~~ 

,~~ ~~ C OS C d ~. ~~ ~~ ~~ ~~ C 5(1 U’S 0 CD
(‘54 as (“55 ~~ 0 0 (‘4 C ‘0 (‘4 C P3 (‘-4 — ,- (‘4 ~~ 5- (‘4 -5 -
C C 

~Z. C ‘0 ‘0 ‘0 ‘0 ‘0 ‘0 C U’ U’ U’ U’ ‘0 C ‘0 ‘0 ‘0 ‘0

~~ 
‘0 54’S 0’ 5” 5(1 0’ 05 (S~ 5’-, 0) ‘0 C’s SO — 0) U’S (‘5 5’— (‘1 ~~

< Si’S 0 OS Si’s ~ — ,~-: ~~ ~~ ~~ SO ~~ 0) (“4 C’s 5’-’ 0 (“4 ‘0 ‘ (‘- C
0 .- 0 0) 0 0) — S’s-i ‘0’ ‘ CI CD C 05 0 (Si OS OS
C ‘0 55-5 (“S ‘0 C U’ U’ U’ U’ C ‘0 U’ ‘0 ‘0 ‘0 C ‘0 ‘0 C C

~~~ 
0) 5s55 5,55 “

~~~
5”: 

r C ~~~~~~~0) C ( ’ 4 C~~~~~~ 5 ’ U ’ S C U’S U’S

V •- (“si 54’S 05 ~~‘ 0 ‘0 ‘— CD SO C SO CD 0 C ‘0 0) 0 50 S’S-I ~~ U’S (‘4

~ CI 0 0 0 0% 0 0) ‘— (Si ‘0 ‘ (SI .- ‘— 0 C 05 ,— ~ OS C’s
‘.~~~~~C C ‘0 C C ‘0 C ‘0 ‘0 ‘0 ‘0 C U’ U’ ‘0 ‘0 ‘0 C ‘0 ‘0 C C

I1C’J I
t5I I
58 Ui
n 0

OS —
(SI

(‘— 5’-, ( ‘ C 5 ’ .~ ~~~~~~~~~~~~~~~ 0)~~~~~~~C•~~~~
.— U’S .— — 0 50 “S ,— U’S OS 50 ~d ~~ c’~ U) U~ 0 0) SI’S U) OS U)

0 — —  0) OS O S —  ( “ S i ’ 0  ~~~~~ C’4 0 O C  ~~ OS (S
~~~OS 0’

C ‘0 C C C C ‘0 ‘0 ‘0 ‘0 C ‘0 ‘0 ‘0 ‘0 ‘0 C C U’ C C

a’
45 0
~ VS ~~5— ~~‘ 0. -‘~ ‘0 sI’S ‘0 5”- 0’ ID , CI ‘ C’~I SI’S 0) 0’ CI — (Si C ‘0 ~C 0) 0’

U’S — ,- c’s_I (Si (Si (‘4 (‘4 (‘-4 C C C C C C C C

77

~~~~~~~~ - - — - -5- — -- - 5- 5- —5-- — 5-- - ~~~~~~~~~ 
p 

~~~~~~~~ 
, 

~ 
,
~ 
, , 

~ ~~
__ 

~~~~~~- -‘- 5- - - -—5-- — -— - -~~~~~~~ - 5-- — - C 
~~~~~~~ ~~~~ 

‘ 
~~

‘ 
~ ~ 

5-



~~~~~ -:i - -
~~~~~~~ ~~~~~~~~~~ 

‘---‘
~~~~~~~~~~~~~ 

-- -— - - ---------,5- — - -  - 
~~~ ‘ 5-’T T - ~~~~~

- ----- - --—---—5--.-—-- --—-------- -5---— - 5—

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL~TO-ANALOG JULY 1976
CONVERTER

39 S

.

38 .

5

L 36 5

.

,E 34 , .
5

M~~~~ .

5

N 32
I 31 5

.

30 S
.

£ 29 : 
S

R 2 8  
‘ 

.

5

1 25 5

.

L 22
C 21 5

.

~~~20 :

Fl 17
-B 16 .

5

E g 
S

.

R 
~ S

.

6 0

I; S
. 

S

‘ I I: I I I I I I
200 300 400 500 600

FREQUENCY - HZ

FREQUENCY VARIATION AT 0 PSI DURING FIRST
STEP PULSE BASELiNE TEST, REFERENCE TASK E-2-l

- — -

~~~~~~~~~~~~~~~~~~~~~~

- -—-‘ - — - -  15- _ 
— -  -- - - —



r~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

C- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘- - - - —- “ 5-— - - - 

~~~~

- -,

ENVIRONMENTAL TESTING , —‘ REPORT MDC L0366
OF A FLUID I C DIGITAL-TO-ANALOG JULY 1976
CONVER TER - -

39 
C

38 ~ 
.

5

- ‘ El 36 5

.

E 34 . .

5

‘11 
~~3 

S

N 32 .
.

I 31 .

•

30 5

5

E 29 S

.

R 28 .

5

i: 25 .

5

L 22 S S

. 

S

21 ~5

~~~2O

~i 17 5

.

B 16
E S

7 _ .

5

6 .
.

5 5 , :

4’. 
I 1 I I I I I I

200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DURING SECOND
STEP PULSE BASELINE TEST . REFERENCE TASK E-2-2

7(
~

~~~~~~~~~~~~~~~~ ,~~5~~* 5- ‘ - -  —5- -~~~~~~~~~~~~~~ 5- -—~~~ ‘- - -—5- —- — - — -— - - ~~~~ p—-



r~
—- -- --- -- - ‘- ‘--- - ---‘T=:::-- ‘:i ’-

~~~
’S - - -  =~~C ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- -“--—----- -C
. 

C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~—~~ - - - -~~~~~

ENVIRONMENTAL TESTING REPORT MDC LO3~~
OF A FLUIDIC DIGITAL-TO -ANALOG UL ~~~~
CONVERTER

39 :

5,
~ 

38

L 36 .

5

, E 34 .~
M

Ni 32 , .
.

1 3 1  .

30 5

~ 2.9

’ :•
R 28
I

L 22
21

N 
-

M 17 .
.

~ 
16 :

E~ 
-

7
6 

.

5

5 
5

I 1 +  I —+- I
200 300 400 500

FREQUENCY - HZ
FREQUENCY VARIATION AT 0 PSI DURING THIRD
STEP PULSE BASELINE TEST, REFERENCE TASK E-2-3

80

~~~~~~ — - 5- -- - - 5- - - - - - —— ~~~~~~~~~ - --- U
~~~~~~~ - ~~~~~~~ --—---- ---- ~~~- -‘ - - — -5-- - - 5- - ---5---- —-

~~~~~ 
- -  ~ - 

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



-~‘j-~~~: 
- 5- — ‘-:i~.:~ i~~ ,,~

— ’ — —  5-- - - -
~

-
~JJ—-:::i: 

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ 
- -----“- -------- - 

-- S

ENVIRONMENTAL TES TING REPORT MDC L0356
OF A FLUID I C DIGITAL -TO-ANALOG JULY 1976 ~ -
CONVERTER ~ C;

I~~~~~~~~~~
- 

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

--5-- --

~~~~~~~~~~~~~ S C C S-~~~~~~ ~~~~~~~~~~~~~~~~~~ C’ ~~~~~ 0 ) sO C s O ,~ 4 0 ) 0’U’

~~ ‘_S _5 c; ~~ ~~ U’ - - s C ’s — S’S ~~ 
,., 0’ ‘0 d ~~ — ~ .~ s ,- a~.~ 54_ S 5”. 54’S U’ U’ ~U ~~ ,5’ ~ ) SD 4’S ~~ ,~~ ‘0 50 ‘0 C’Si UI 5) C C

C S’S _ ‘:‘~ _~~
5_ _ ~~ C’ r’I C C (“S Sn C’I S’S C C C C - ‘fl C C

5— ~~I i~ N- —~‘ ~~ ~~ “: ~~ -~-~ 5’
~
’: 5’,i 0) 5’— C

C ~O _-S - ‘ ‘— C— ~~ ,,C ~ 54 ~O U) CI si’S 35 ‘ 0 I U) IC) ~~s (1
U’ ~fl ‘s.D ~~ “I C~~ ‘S~ ~5C 55~ N, C~) II ’S ‘sO ‘CS U’S 5” C .4’S sO 54’S U’
U’ (“S C - - - C” C~ ) -‘1 C C Ifl C’) C (fl C C C C C C C C

5_i ,I - - -—— -——5-———-—

~~ — ‘~~~~~~~ 0)~~~~~~~”'_
__ 

~~~~~~~~~~~~~~~~~~ 0) C r’S C C

~~ ~~- S (Si I ~~ 
_-

~ c:~ Q C~5 — Ii) 54-S CD OS 5”) 5”-. U) 54’S 0 I C’S 0) si’S CO S’S
~~ I ‘0 ~ ,,~S ‘0 C’S ~~ ,5~S C~~ 0) 545 U’ ~O S’~ U) 5 ” -  C 54’S S~ . U’ U’
U’S CM I~~C r’S C C 5- -“ C C C S’S C C C C C C C I’) C C
.
~ 0) ——--—-5- -—---—- ------—- -— -—5-—

-

~~ 
U’ -‘~~~~U ’ S -~~~~~~~~~~~~ ’ c’j 54’S C 5 4 ’ S  S~ s ~~
— 

— C’ ‘(S C’ (‘Si C) ~:C U’ U) U’ ‘s 5 4  CD S’S C’J C) OS S SD U) 0) 0’ 0 C
U’ ~0 U’ U’ ~‘ ~. 54) 50 0) ‘sO 54’S 50 N,~ ~O SD C ‘sQ N, U’ C’

———- - 
C C C (“S C , “1 C C C (‘5 C C C C C C C C C C

“-‘ (Si ~~ C ~~ ‘S 5’-, 5’~~ Sn 5(1 C I— 5” C U) 0) 0) 5(1

~  - ‘ - - ‘ - ‘ - ‘ ‘ - ‘  - - -
‘sSJ U’ (-si OS CI U’ C CI ‘ CO ‘sO S”4 (SI C CI) ~O C 5(1 5 ~~ 0 U) U) N’0) I- C ,~~ C’ U’ C ~~ ‘sO SO OS ‘sQ C’ sO -(S C’ U’S N’ U’S U’S U’ C

C C C C C C ~~ C C C C C C C C C C C C C C
J I  S ~~~~~~~~~ -‘5--—~~—— 

-____________
SUI _ .4-S ~~ 54) 0) ~‘-S ,.=S C 54’S C 0) U) ~~ 

(5,4 N, 5,54
5/5 S_ ‘ ‘
~~ 5—” “— CD C~~C N’ 5’-’, 54’S :~; CS~= 5’) N’ ~~ U) N’ U’ U’ US I U) ‘— ‘0 CD 0

~ ~~ S U’ ~~S U’ S~’S C ,-‘, ~O 5’— 0) 50 SI’S 1-0 545 ‘0 US NJ U) SO C’ C
‘ -- 

C C (“5 ,~:1_I:~~_
-I C C C’l C C C S’S S’S C S”S (‘S (‘S C C C ’

‘sOt I’) S’S 5,4 ~~ 54~S (‘5,5 0)~ C55& C’S N-, 5”, ~~ I’S .45 (S~ S’4 0) C

SUS ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~ 

5- 5,0 5”- 54, SI’S C’ ~~5 0) SD 0) 54, 545 ‘CS CI  U’ 50 5(5 s— C’ ‘sO C’ S’S
, . ‘- ‘A I, C S’S C C fl S’S C I’S C’S C S’S -fl C’S C C C C S’S C C

-~ S ~ - I - - —--—5-— — —— - - - - ________________

5-54 54-. i~~~ 
C 0 ) N’ r ’~~~~~~~ C~~~~~ - 0) (S~~~~(S,5 (’,

~~ ~ — 5,54 CD ‘S’S C,S C 5- Si’S D ‘0 ~0 ‘0 C) ~ ) CD 0 0 “5 CD 0’ C’ SO
~~ C 1,0 5’,, I~~ SI’S U’ -5- 5— N’ 0) ‘0 545 50 ~O U’ ‘0 U) (SI 54’S U) ‘0 C

5’ 
— 

C C S’1 -‘‘S S’S ~~ (“S C (‘1 S’S C C’S C’S C’S S’S C C C C S’S C

C (~~~~~~~ 
‘
~~~~~~~~ U)

• 
C’) 5 9 ( S~~~~~~~~~~~~~~ 5,SI 0 ) r’~~~5€’~ S’~

‘sUS C (‘.4 0) d ~ ~~ ~~ ,,‘~ I 5(1 N, OS C’S 05 0’ 545 C S 0 C 5”, CD C’
~~ • ‘0 ~O •‘ C C ~~ ~ )  SO OD U’S 5(1 54’S U) C U) (Si C’ U’S U) C
— 5- C S ’ S  - “- C S’S C’S C~~ C 5”) S’S S’S C C S’S C C C S’S (‘5 5”)
_ I ,  S - ——~~--- 5-—---
‘s5 J 54,S 0’S CO U) 0) ‘0 0) N’ ~~ U) N’ 0) C (Si C N- ~~ 

C
VS ~D - - ‘ ‘ - ‘ - ‘ - - ‘ - ‘ ‘ ‘ ‘
~~ U) ‘— U) N- ~~ C~,I 54~S _“S C’ 0 ‘0 CD 5— — CD S’S S 0’ 0) 0 ‘
~~ .- Si, ji’S 545  C’ C ~~ ‘s Q SO 0) 50 U) ‘0 ‘~) U’S U’S 5 ‘0 10 ‘0 I’S

__~ : — i.’S~2~_~r:S _C C “S C S’S C C C C C C C C C I’S C S’S

—. C’S. ~~l N, ‘4 _‘S 5”-, Ni  SI’S 0) N,, C S’. I’S 0) 545 0)
U) ‘ - ‘ - ‘ ‘ - ‘ ‘ ‘ ‘- - ‘ - -O__ 5”) 0’ Cl ,‘S . C C’ ‘ ‘0 (“4 5-5) s C .— OS C 0 CD ‘0 54’ N-I 545

54 _I 54, 5—’ I,fl ‘0 C- --‘~4 C -0 ‘0 U C 545 50 r’-~ C’ 5”- N, N,- 5”, 545 5(1
U-) Si’S C “S C’) C S’S “1 S’S “S (SI N’S I’S C C C I’S C S’S S’S C I”) S’S

~~ ;- ~~ ~-3 —5 U) ~~ -5- 
~, 

54_ S CO 0) S~~ (‘4 O~ ‘sf5 U’S 545 ~~

:~~~a ~ NI 0) C) C’-I ‘ s S  5—s ~ ~~ ~ (Sj 5(1 5~ ~~ c; ~~ o~ ‘0 (Si N- 5”, N’ UI
1S4 ‘-‘ ~‘S ~0 U) U’S C’ 5 U’ -0 ‘h C’S ~~ 5’ ~O U’ ‘0 N’ S’S SQ 0) 5(1 ‘0
I_S’S 5” C C’S C I- - - “5 ‘S 5-I C (Si C C I’ S C “—I “5 C (‘S S’S C “5 C

-‘( Os ‘ ~~~~~~ —~~—--~~0) CD 0)~~~~~~~~~~~~~~ U’S C’4~~~~~~~~~0) S ” S ’,i 0 ) S’~~~~0)~~~~~~~~ 0 ) U S 0) U ’ S S ’~~~~~~— 
S.- cS 4’) ‘0 5’- 05 ID 54; C U’ 545 5(1 ‘0 CI CX) 5(1 N- U) 5(1 N’ C’

‘0 sO 515 C’ C ~~S S’S ‘0 ‘0 U’S U’S N- N’ U’ ‘0 N’ U’ 50 5’- Si’S ‘0C C C C C ~~ C 5’) S’SJ C I’S C C’S C’S C C C C I’S C C —

CI r54 N,, C C ~~ 0) 5’J ~554 0) ‘5-5 0) 5’~
, 5’S~• U) C

Ii ’ ‘ ‘ ‘ - - - ‘
5’ ~~ CI C-i OS CO CD CD C ~~ ,s’, -‘5- 5(1 ‘2’ ‘0 U) CC~l 541 ‘sO S U) C’ N’ 0) U’S5__ 5,54 — U’S ILS -0 5,4’S ‘0 C’,~ ‘5-- 0 10 ‘-0 45 ‘0 ~s, C’ ‘.0 s’S ‘-0 sO C’ U’

- 5- 5,, —5-’ S’S Cfl ,-‘-S I-’~S I”~C “S 5’) I’S (SI (‘S I’S S”S (‘S C I’S S’S C S’S C I’S
- i: 5 5 C D  . —t-—-—---- - - -- — ——- - — -—-—— — -- --———-— - —5-—

:r- — — - I ss-’ C—I Sfl 0) C S’S SI) 5(5 (SI (SI 0) NJ 5- N-
i (,S~~~ C_~I ‘ - -  - - - - - ‘ - -
~ 5/i 5 ~C) — I N- C) C~4 Ni C) ~ .s ,1~ siS 54’S 5- ‘~~ ~tS ‘0 0’ I 54’S CI ‘0 S’S ‘
I CI C U) I~~ SI 54-S C’ ‘~‘ -0 U’S 5’— N’ ,S~l -5~C I-,, ‘0 sf5 C U’S SO 545 ‘0
~~~~~~~~~~~~~~~~~~~ 

C C I’S “5 5-5 C~~ 5’S~~~~, j C S’ S ,5-I I ” S C C  C’S S’S S’S S’S C

I ~~ 
- -:5 ~ ~ I 5”- ‘- - 0) “4 C’, 554 ,Y5 SI’S S’~ Q~ 55,4 C 0) N- NJ ~~ 5”,

~ 
_

z ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ,C ( ’  S ’ C I~~~~~0 ) 5~~~~~ S~~~~~S ” S O S D U ’ U )I 5 )
I ,~ ,~ ,

~~ 
- 

~~ ~~ C 5 ~ U - , ,  , -~~~~~ , I S U) SI  5”-, fl 1,0 -0 5-0 C N’ 10 ‘0 NC _j ~~ ~~ ~ ~ ~ s - C I’S C ’ C~~~~~) 5 -  5 fl S S  fl (“S S’S C S’ S I’S C S’S S’S I’S Ifl

I~~~~— C ’~
- f-- —- - — - — —5- — -———  - - 5- - —- — — - -5-

~~ =~‘S S~S’S ~ I ~s C ‘ ‘5 C I’S C’S ~~ 5~5’S 0) 0) 0) 0) S_S-S ‘‘-5 C 0)
l — ~C~~~i-

, I - - - - - ‘ - - - ‘ ‘
~~ I-SI C’ ‘ ~ 

_ I  ,~‘ 0) ~ ‘ ~~ CI - i ‘ ‘~D - - ‘5 ‘0 -, I 4’S CS 545 C ’~~ C) 0) fl IC)

~~ a: C ” ~~
I 

~~ 
,
~ ‘ 

, ,-s ‘0 ‘5’ ‘S I’~,, ~.) 4’S 51 5’-, ,s - ID N’ 0 C’S ‘0 US U’ ‘0C ;— r~ U’ I ’ C ” S I’ , ’S I’) - “C “5 I’S 5-1 S’S fl Sfl - C  S’S S ’S S’S ‘fl I’S C I’S C

~-- L - - - - — 5-  — -
~~~~~— - - 5 - ——-  -— —- —-—

~~~~
~ 

C~~~~~~~~~~ I” ’5-I~~~~~ -54~ ~~C C N ’  S’S

‘sN S’S i ‘1 ‘3- I”, C ~ C) ~5~I I C - -I~_S C - , 5’~’S 5.0 C) CC ‘sO ‘sO CD
I—, , I ~ “ I”S I~ ’ , ~S -  ~~ 57 ~- I CO 55 ‘0 50 55’S ~b U~ ‘S~ 4’S 54) ‘0 ‘0- N- - - - .t ~ 

C • -~I C ,~~I l  fl 1 - - ‘, S’S I’ S C (‘1 5 , C’S C fl S’S S’S C C

~ ‘sS- Li-:* - - - ‘ ~~~~~~~
-- — --—--- - - 5 -  - — -- 5 -

‘~~ “- ‘~1 ~ 
5’-’ I’S C’~ = C S’54 0) 5(1 I” I3~ C 45

I C ,) ’ ,~ 5 ’ ’  ~: C 5~ ~I - 55 ~I ,.‘S - ‘ I  ~ 51 0 ‘0 5—’ C 5~ S~) CS I’-~ C~’ -1 “ 5’ — 
a CC ~~ CL~ - . ‘1~~~~- ’ ’- N,, IC ‘sQ N- 14.5 ‘S 1) fl ‘i ,45 CO ‘t C

I .,~. — ,— . C , 5  1 ‘-‘P5 I’S I”5 5-’5 ‘~ 5 (“5 ‘ ‘ (‘S (“5 C ‘5 C S’S C” ,‘ I C ’~~~~~ “ I’S
5’ Z C’j.— ’ - - - —— -— - — ‘ ‘ *

- ~
_
~~~1 I ~~~~

5’J. - - - 5 - --~~~~~~ 1 4  ~~~~~~~~~~~~~~~~~~~~~~~~ C

- I— ~ 
•-T O~ ~~ S ‘5-  ~C) J I C ’ 5~ (1 fl 4 SO 5”— S’S Sn ,r , C ( 5

I •- ‘ I I 0) 5 - ‘ - 5~C - - , 5’ -, (5 - , ‘ ‘0 N- N- 5(1 CO ‘0 S’,5 (‘5 ~ C U’ CL_~- ! ‘ “ ~~ C’ ‘ , N I~~~~~N’ ‘I5 I~, 5-5 C ‘ “ s-S C S ’ S  I ’ S -  - “ S”5~~~~~’5~~

I ,,-

~) 1

- 
-~~ 

---
~~-



~
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —----- - ------- —-5- ---’- T~~~ 1~~~’::~~ ‘

~~~~~
j_ 

5-— -—- - 5 -  --5----

~NV IP ~O N M I N I A t  I~~’ . l I N( , REPORT MDC 1O~~~,r a i i  IJ It ) I l , (,II , I ( A ~ It )  t’s~~At  (f l .  JULI ‘9 7~,(, ()NVI H

‘r . ‘

~~f li  ‘

.

5

r i8
F 38
E. 34. ,~ 

S

.

.

M 
~~~~ 

5

.

N 3 .
T 31

30 :

E 2 .

5

P 28 ~‘:
I 25 

.5
,S~ - 

.

5

L 22 :

21
N S

.

M 17
~~ 16~ 5

•

•

E -

7 .
.

S 
:

s~ .

5

4. 
I -I I f —4 1 4 - - ‘ - 4

200 300 4-00 500 p;’~~

FRE QUEN CY - HZ

FREOUENCY VARIATION AT -5 PSI. FIRST
BASFL INE AFTER ENVIRONMENTAL CHAMBER

-5 - 

TUNING. RFFI RFN CF TASK C



~~~~~~~~:~~~~~~~~~~
[ _  . T~~~~~~~~

’
~~

’- ’ JLT ~~~~~~~~~ ~~~

I ENVIRONMENTAL TES TING REPOR T MDC LO356
OF A FLU IDI C DIGITAL -TO-ANALOG JULY 1976
CONVERTER

39 5

.

38
L 36 .

5

- 
E 34~ , .

5

M 33
N 32 .

5

1 3 1  5

3Q~i ~~~~~~~ - , 
S

I
- ;  E 29 ~ S

.

S R 2 8  .
5

I 25 
‘ 

S

~ 
22 5 5

•

-

~ 

21
~ 1 t~ 

20 , 5

5

- Fl 17
B 16 5

E

S

6 
, 

5

•

C 
5 S

.

- I I I• I I I I I
200 300 4-00 500 600

FREQUENCY - HZ
‘ FREQUE NCY VARIATION AT -5PSI DURING

VARIANCE IN SUPPLY PRESSURE TEST. (THIS DATA
Al A SUPPLY PRESSURE OF 4OPSI) REFERENCE TASK D

~ 
83

~~~~~~~ - ----U,, 
~~~~~ ~~.- —- --- —--- - ------ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~

— _: :: -~ 
-“-—

~~~~:
-
,~~

—‘- - -  -_--_ 5-— :—---T:-’ ~ ~:~
T-- - 

~~~~~~
—-

~~~:~~~~~ 

--

~~

‘-“ -“5-

~~~~

-5- - ” --— - -

~~~~

ENVIRONMENT AL TESTING RE PORT MDC L0366
OF A FLUIDIC DIGITAL - TO-ANALOG JULY 1976
CONVERTER

I 39 .

5

‘ 
38 5

.

L 
36 .

5

~ E 34. .

5

, ~~~~ 33 , .

5

N 32
I 31

S 
~~~~~~ -

E 29 .

5

~ R 28
~C 1 25 5

.

~I 
A - -

~- L 22 5

.

21 .

5

N S

M 17 .

5

B 16
E. 

- -  

S

7 5

5

6 .

5

5 . 
5

.

C I I- I • I I I I I
200 300 400 - 500 600

FREQUENCY - HZ
FREQUENCY VARIATION -5PSI DURING SCHMITT
TRIGGER TEST. REFERENCE TASK 0

84

ar— _ — _ -  
~I’~’T’~(’~~~~~ ~ :: “ :, - , ,,, ,_ ~ 

, - _,~___,__ _~~~~~~~~~.. - _~~~~~~~~~~~~~ _~~~~~i _ _— . ——- ‘- - — ~~— - --- -—5’— -- ‘



~ ‘-~ :~ “ '~ 
~~~~~~ 

- -5---- 

~~ ~~~~~~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLU I DI C DIGITAL -TO-ANALOG JULY 1976
CONVERTER

39 
5 

5

5

5

E 38 
1 

1•
5

L S

E 31. , 5

S

•

M 33 5

.

~‘ ~~~~ 

32~ 
S 

~~~

I 31
S ~~~~~~~~~~~~ 

•:

E 29 .

5

R 2 8  S

.

i~ 
25 :

L 22 :

21 •

•

• 

S

N .

5

Fl 17 :

B 16 
5

.

E S

7 .

5 

5

6 ::
5 •

5

5

45 , 
~ I I ’ I I I ~ I

200 300 4•00 500 600

FREQUENCY - HZ

FREQUENCY VARIAT iON AT -5PS1 BASELINE TEST
PRIOR TO STEP PULSING, REFERENCE TASK D

85

— -~ - - ----- - - -—-“ - —  - -- ——5- - - - — - --— —- - - - - - — - 5 - -- - ----------- - - - - - - ~~
- - - - —

~
- -

~~~~~~ - ——-



~~~~~~~ “~~I’~~~~~~~~~~~~~ ’(_ 
~~~~~~ —5-— __

_:_____•,_,I, - — —5—-—— —-— , — - 
~~~~~~~~ _—,,~_,__~ ~~~~~~~~~~~~~ 

—-—----‘,-‘--“----‘---‘-—,—5-—-—— -———-—-- ’-——---—-—-’-- ,——--- ——’-’- —-‘-—-~~~~~~~~~~~~~~ --—- -—-----

ENVIRONMENTAL TESTING REPORT MDC LO356
OF A FLU (DI C DIG I TAL-TO-ANALOG JULY 1976
CONVERTER

39
’_

E 
38 .

5

5 L
3b

C S  
.

5

~ 
E. 34 

~ 
5

.

~ Fl 33 S

~ N 32
~ 1 3 1  :

~ 
30 , 5

.

E 29 .

5

R 28
I i

~,c
’ 

S

A ‘-~~

~! L 22
~ 21 

, 
S

.

N 20 5
.

Fl 17 .

5

B 16 S

~~~~9 .
5

7 
. 

S
.

ç:~ S

~J S

5 .. 5

S 

~ I 
•
I• I I I I

200 300 4~00 500 600
FREQUENCY - HZ

FREQUENCY VARIATION AT -5PSI DURING FIRST
STEP PULSE BASELINE TEST, REFERENCE TASK E-1

86 
C

~ l

E~ --- 5 - - — — -  --  C -,~~~~~~ - -~~~ ,,‘ ~~~~~~ ---- —- 5 --- -  ~~~~~~~~ _ _ _ _



, 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

----—-“ -—-
~~

-
~~~~:,~:.

;-:- - - :~~~=—~
-- —

~~
-—--- --:- - ------‘- 5-

~ 

5-

~~~

5-

~~~~~

-’-’

~

- - -5- - - -5----’

ENVIRONMENTAL TESTING REPORT MD C L0366
OF A FLU IDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 :

38
L 36 S

e

E 34., 5
.

11 33 S

N 5

.

1 3 1  :

30 :

£ 29 S

.

R 2 8  :

1 25 5
.

L 22 5

. 
J

C

21 : 

5

-

N S

M ’7 .

5 
C

B 16 .

5

E .

7
6 5

.

5 , 5
5

I I ~~~
: 

~ I I I I
200 300 4-00 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5PS I DURING SECOND
STEP PULSE BASELINE TEST , REFERENCE TA SK E.2

L  

—

5 - - - --—----- —-5- — - --— --—---———- - - .-~~ 



~~~~~~~~~~~~~~~~~ - * . 5 -
-~~- - 

- - -a-
- --

- :=~~~ 

— - -  

-:: ~~~
:-- ::

~~~: 
-- -

~~~~~~~~~~~~
:-- - -

~~~~~~ 

— 5 -  -- -

ENVIRONMENT AL TESTI N G REPORT MD C LO39~OF A FLUIDIC DIGI TAL TO A~ sA~~O~~ JULY ‘9/o
CONVERTER

•r

~~~~~~~ 

S
.

- -~~~~~~~~

- 

.

5

~~ 

3~~~~~~~~~
I 

S

.

~~~34

~ 
33 5

5

N 32
I 311

S 
~~~~~~~~

E: 29i~ .

5

R 2~~

~ t 
251 5

5

L 221 S

.

21 5

.

~ 
20 5

.

Fl 17 S

.

B 16~ 
‘

.- 0 5
0 ‘-‘ S

I\ 

~ S

.

6 
5

.

~~~~~~~~~~ I 
5

5

4. 
I I •I I I

200 300 400 500 600
FREQUENCY - HZ

FREQUENCY VARIATION AT -SPSI DURING THIRD STEP
PULSI BASELINE TEST REFERENCE TASK E-3

~~~~

L__~_~__ ,~ -- -- 5-—- — -—5-- 5-— --—- - -*5 -  - -- ‘ —----U ~ U-~~~ ~ ~ ~~~~~~~ -_5-~ 5-, - —-——-- -.—-—~~~
‘- - -5---



F— ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—---5 --—- - S  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5-

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 :•

38
L 36 5

.

E 34~~~ 

.

5

.

Fl 33 5

5

N 32
I 31
c.~ ~~ 

•
5
.

S.) ‘ S

E 29 5

.

R 28 5

I 5

5

L 22 .

5

2 1 
, 

•

5

5

N S
.

M 17
B 16 

5
5
.

E a .
5 

5

R ~~ S

7 •
: -‘1

6 , :•

5 ,

I I .1 I t I
200 300 400 500 800

FREQUENCY - HZ
FREQUENCY VARIATION AT -5PSI DURING
BASELINE TEST PRIOR TO HIGH TEMPERATURE
ENVIRONMENT : REFERENCE TASK F -1

I.~ - 5- 5 - C~~~~,5-” ’ 5 - 5- ’ , ’-5- -~~~~~~~~~~ 
‘



~~~~I- -—S~~5- --- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—---‘-------- ‘---- 5-- - —5---- ’-’ -- - ‘-5----- - 55-5-

ENVIRONMENT AL TESTING REPORT MDC L0356
OF A FLUID I C DIGITAL-TO-ANALOG JULY 1976
CONVERTER

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ O S S ’~~~ C5J U’ 0 )’0 0 S
:; ,_ C C)~~~~~~~~~~~~- C 0’ CD OS ~~ OS Q N’ CD N’ ‘0
‘-~ 

C 
~~ ~~ ~~ “-,~ :~~ -“s C) OS CD OS 0’S CS ‘ CD U’S OS S S  N 0) SO (IS

— 
5-- -5-- C “ I~~ S’S I’S C C’ I’) I’) U’ U’ U’ C C S’S C C C C

~~~ 
‘ 5 N - N ’  ~~~~0). I’~~~~N~ ~~~~~~~~

0) C 0) ~~ ‘0 ‘4~ CD U) CD (“S 0’ 0 U) NJ U) 0) ‘ ‘ 0) 0) 05 0 U’S
-U~ ~~ SD U) 54) ~~ ~~ C 0’S 0’S CD 0 0~ ‘- — — sQ 0’ C 10 0) SO (IS
~~ — 

C C C (“S 5’fl I’) C C U’ U’ S’S U’ U’ ‘~~ C C (‘S C C C C
_S 5(1 S’S C 0) 0) 54 ’) 0) C ~~ 0) (‘4 C 0) 0)
~-“a ‘ ‘ - - ‘ ‘ ‘ -  - ‘ - ‘ ‘ S

~~C U’ “-4 CD I-,,5 C D~ CD US (‘4 ,4’I ~~I U) CD U) CD C) U’ I 0) CD U’S 0 U’S C
~~~r’- U) US 5-~ N’ ~~ I’) 05 0~ CD 0’S CD CD s— ‘ st’S C N’ 0) SO U’S
~~ — 

-‘ 
I’-, I’) C S’S S’S C C (“I C~ C U’ C’ C’ U’ S’S C C ~‘S I’5 C

~~ 
U)

,~~~~~~~~ C: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 ) 5 4’
‘— - - C C) I’54 IS) C SC) N,i ‘— CD ~~ Ni (1 CD 0 5— 5 U’S NJ OS C C

-- I 54”5 _“5 N- 0) C’ 0’S 0’S — 0’S SC) Q ‘— SD C (“S N. CO 50 (IS

— — 
--- I, I’) IN S’S C C I’S U’ S’S ~~ C’ C’ C’ C C I’S C C C

-~ N- ~~ 5’-’ 50 U) (‘5,5 U’ a’ (“i C C’ U) ‘0 ‘ ‘i ’S ‘05_:, - - ~~~~~~~~~~~~~~ ,
~~ : ,j S S’S 5”-, 0’, U) C-,I N’ ‘~O 0 t— U’ C) “-4 (‘4 SO ‘ S

C < ~~ 
I— C CD I” I,D U) SD SI’S ~~ 50 CI U’ “ C’ 0 O~

~U ~~ ~ 
~~~~~~~~ 

‘- ~~ ~~j  NJ Ifl C C I~ 5 C S’S (“4 C C I’S N’ 5’) (‘~J
_5_ ,tS Ni 55,5 S’S 0) 0) (Si NJ N- 0) C’ 0) U’S C (Si (“I 0)
0 C’ - - ‘ ‘ ‘ ‘ - - .
CD N- “‘5 ‘~ ‘O I CD C) aD U) U) C) a’S ‘ C CD U) 0 NJ 0) 0’S 5 0’ (‘54
U’ ‘ — 5.- C ‘ N’ 5(1 -(1 54~ I’ 5~~ -_ C ~ “ U) 0 SO (SI US

I 
~ 

_ 
I’S I~ 5 r”I NJ S’4 C (Si U’ C C (“4 C C S’S NJ S’S (SI

I-, C 0) U) N, (“4 I~ 5 0) (‘54 C C (54
c_ tn - S 

~ ~ ‘ . - - ‘ - ‘ S
i: U:S N’ ~~ U) - ~~ CD - ‘— U) C) SD C’ U) 0 U’ SO .4’ 0) C’ S (IS
—‘-5 CD C) 5’— C — S~~ N, ~~ ‘ ~~ ‘1 0 U’S ‘ ‘0 0 0
S --  — 

_ :‘ “-i ‘- ~~ ~~ S-~ C S’S C’ C C C 5,55 C C C C C 5,54
_T C NJ ~~ S ’S C (Si I’., C NJ N,, C C I’S U’S

S I: -  - ‘ ‘ ‘ S S
-- ~ ‘5- C 0’S ~ SD I’) C C) ~~5 S’S CD ~~ (C) — 0) CD CD C 0 5 0) (SI

C, — S’S 0’S ~~ s~ ~~ U’ ~~ 5— CD CD 5/’ ‘ C 0 ~~ 0 —
— _~~~~C”~C C’ . ,— C’,~5 (‘-4 S’~5 I’-C C N-S C’S-5 U’ “5 N~ C C I’S C C C

C~~~, 
i”
: ~ : ‘~ 

I’~ ,— ,5~ S~ 5 ~~~~~ N- S-,~ 5,0 ,— 54’S 0) S”~ SO 5 ’ J ( S 4 ’ 0

C C’ ~ 5~ OS C) •~ — ~O 0’5 4’S ~~ —-, ~~‘ 5~ S C 5” s-fl ~~ 0) C’~I P” 0I ‘-~ ~I~C ~-_ U’ “5 C’ 5-si I~O ‘0 ~~ ‘ -0 ‘,S ~~ Q U’S U) ~O ‘ U’S ‘0 ‘5’ ‘5’
C’ _ “I —, C C C’S C’S C I’S I’S (5- “S C C (“S P’S (‘S C S’S C I’S C

I ~~ 14’S 5’-. 50 “-5 0) ~O 5~~ U’ (“4 SI’S U) ~~~~~ - - - - ‘ - - - ‘ - ‘ ‘
5~~ C Ni CO U) C) I”) 0 U) 0’S U) CD CD ~4” 05 CD N’ U) NJ 0 ‘0 05

“-4 -5- U) 5-,- Si’S S’S U’ r’SI 50 50 ~~ CO 5(1 50 ‘0 U’S U) N’ (Si SO SQ C’ ‘0
- - ~~ 5- 

C C C C I’S C I’S C C C C C C S’S S’S C S’S S’S C C ~~
U’S ~.J (“a (‘54 0) 0) C I’) U) (SI N, N 0) C (‘4 (“1 C C
~ . L,4 I’4 - - - - - - 

~,1 CD r”( ~~ OS CD 0’S U) CD si’S C ~~ U’ 0’ U’ ~O SO U’S U) CD C’ ‘0 SO SO C
‘- ‘5 ~~ ~o U’I 5’-, sI’S “S U’ (“4 50 5— ~D N, C’ SD ‘0 U’S U) ‘0 5— sO SO ‘0 C

0) ~ _ ‘~2 5”~ C (“I I’S C C’S I’S (N C C C C’S C C C C’S C C C I’S

1,1 C 513 5,-,j N,, S’S IfS (‘sC NJ C N’ 0) I’S C I’)

,— N’ ~~~~~ U’ C D U ’~~~~~~~~~~~~~~~ ’ 5 N 4 O’5 CD~~~~~ ~~~~~ C0 O 54’S U ) 0 0 ) S O ( ’ )
U’ ‘SO U’ U’ ~~ (‘SI 50 ~a ~ U) ‘,o sO 50 U) SO U) U) U) ‘0 ‘0

— — 5.-S C I’) 5”) ‘1 C C C C C ‘fl C S’S C I’) S’S C C C C C

U’ U) C’ C’S ‘ (‘4 “ C’ (Si N’ (SI 50 SO N’ 5
~, - ‘ - - ‘ ‘ ‘ - - ‘ - ‘ ‘ ‘  ‘ S ‘

Ni ~~. sD 554 5 05 C) .“ N,’ C 50 ‘0 ‘ C’S U’ (‘54 0) I I SO
S ‘S~ N’ CO ‘~) C~ S U’ C CD 0’ ~~ SO SD ~~ SO ‘0 C’ 0’ SO

I_.__ j, _ 
IN I’S C In S’S S’S U’ C I”) (“I S’S S’S I’) 5”) 5”) C

~
- _ _ [  N’ N’j N, C S ’~~~~~~~~0)~~~~ 5,54 5(5 (“1 0)

55-, CC ~ C (5) CD S U’ CD C) U) — CD CC ~~ a’S ~D 0 C I ‘0 N’ I ‘0 U)
‘~

_
‘Q 5— ~~ N’ N- C :a CD CD C) s4’S sO CC 1.0 N’ C’ OS S O S O— — 5--  C C “5 C’S S’S U’ U’ C C C C C C C C C C
I 5S’ I~~ ~~~~~~~~~~ 

S’
~ 

N’_
U)

_ N’~ (‘~~~~C ‘ 1 5 0 )

~._ r  NJ N, ‘0 5 N- (‘4 N, 0 LIS 511 C U) s N’ U) C ,Ø C S I’, 0
~~~~~~ N’ CD CO N- C ~~ CD C) ~~ ~O N’ ~, ~o sD I’S CS S O l O
rJ ~~

‘ ~~ C’) C C C’S C U’ C C C I’S C C C C C C C
— —  

N’ N-
-

- N’
~ h N ’ J  h

Q:I (’U U) c5
~~~~~~ 5 ” h  -

‘
~ ~~ — - ( C  ,-~ -,~C N~ _C) CD — U’ 54’S CD ~~ ~~‘ ~~ ‘5- ‘ U’ C’ I SO SO s
I —  ‘-‘ ~~ 

(C 50 U’ 01 CD 05 ~~ -0 ~O (s ~D -5) U’ ~~ SO (IS
Hr (‘S C I’) C”) S’S (“S C (“5 C’S C C N~ C C C C
[—5-— — 

‘~ -‘CC N’ C U’S 0) 0’ (“-4 SO 54’ 0) C I’i 0) N, 0) (‘-5 . 0’
(D - - ‘ -
I~~ -, ‘ (C ‘~5 ~O ~~ 

NJ ~~ ~~ SC) N’ N’ U) I~~ ,4’5 C) ‘ ‘-‘5 N’ ‘0 ‘ ‘
‘-z •-i -~- ‘~ C ~ C 5-C “S4 53’S Ca co 5~cS U’ —0 “—. sf5 S~~ ‘-I U) N’ 5(5 ‘0“S -C’ C’C C - - -‘ (N C C C C C IN C C C , C C C C

‘_
S St N. 5 ~~ N’ 5(1 ~C U) “~ 0) Nj - (‘4 0) I’,,

5 U ’  , - ‘ ‘ - - - -
I~5~I C 4’S ,,(‘ - 5~- — ~

, CD I-i’ , ~ C5_’S ItS CD -- C ~IC ,_ CD .s-~5 0 OS SrI
C--  ~ ~ - - ‘~ I~Q ~Z ~~

I 5”C NJ CS -5) ‘ - -4: C~~~~ JC ~ C ~)  ~4fl N- 54’S 1.0 U’S fl
5” (-I C I”’ C I’S r”5 C 5- (N N) C 5- C C C C C C C

- -~ 
S 

~ , 
,
~ ~ ~~ N’ N’ 0) NJ C SI’S ~~ N S’S (‘~ 

(55

~~  -‘5 ~~~~‘ I _ - __) _ _ C ,- ,~ 
_ 

~ C , C (~ - 5” - ,  ,-~: ..-, ,, -; ~_
-
~ , 

~“I C) 51’S ~~ C
‘ _:_ .1 ‘1 L_ ~1~C~~~~ 5 ~ N- ‘-J , C’ UI ‘ 5 , ,, C ,-~ I~~ “5’ ,~ ‘5 r— C ,Afl N’ U’ ‘0
‘ I) -‘C 5-) S’S I~~’ 5- - C C ‘ C N 5-I (N “5 C’ S~S en (55

—+---- - ----- —5- 5--—- --—- -—5- -
- -I C’J 5”-, --  ~ r~4 LI’S — — I ~ N’ (“5 S”~ 0)

- ‘ ‘ S ; ‘ .5’ C C tI ,._5 ‘1 , ‘1 ‘~ s ‘ -  —5, ‘, t~’ ‘ C, J~’ cc OS 0 C
5, A,, ‘I ’’ - ‘ ‘C ~~~~~~~~~ , , C~~~~5,’ ’~~S  5-~ -a ~~ u C 

-- ~N ‘- - C ’~C ‘N N C C C C

, ‘S _ s _ _ LI 5-’-. ‘ ‘5,  4~C I-, C—) ‘~ I’CJ ,,‘ Cl t - C ~ ~ ‘5 L’ 1 ~I I -‘ - — - (‘,J NJ S’,i —,, I’ S ~ - “ I” “~ “' 5- I”C (‘1 NI

~~~~~~~- ~~~~~~~~~~~~~~~~ —_ _ - ~~ -__5--

I~~~
~~~~~——  -5---- -- - - — - - .---5- --- - -- — —-’-- - ______________ -__________ ‘—‘5 - - —--



~~~~~~~~~~~~~~~~~~~~~~
——-—‘-

~:~~~~~~~~~ —:
~~~
,:-

--5-

~~

-- - - —- ----5------- ’-- 

— s -_ ~~~~~~~~~~~~~~~~~~~~~ , . j~~~~~~~~~ ~~~ - 5-—--- ‘
~~~~~~

5-
~~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLU IDI C DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 
- 

•

5

5

38
L

E 34 .

5

Fl 33
N
1 3 1  ~~

‘

S ~~
C E 29 S

.

‘ R 28 5
•
5

; 

i~ 
25 S

5

5

.

I 22 .

~
~~~~ ‘ 5  5 ‘I21 :

~ 
N 20 5

•

I U I S

- - M 17 S
.

- 

B 16 ’ :

E g
• 

•

5
5

R 
~~~~~~~

, 
:

6

5 
5

.

4
2~0 

-‘ 
3~0 ‘ 440 ~ 5~0 ‘
FREQUENCY - HZ

FREQUENCY VARIATION AT -SPSI DURING
HIGH TEMPERATURE (+145°F) ENVIRONMENT
REFERENCE TASK F-2

C~

~~~~~~ -— - -C- ~ 
_ _ _ _ _ _ _ _  _ _ _ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~

“—- --- - - - -- - - -- -- —-—S



~~~~

•- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- — -  

~~~~~‘T:~~~~~~~~ :~~~ --
~~~~

:—-—- - - 
5-—’- 5- - 5 - - - - -  — - 5 -  -5- - - 

-5,’

O P A P ~~~~~~~~ C D4GflAL TO ANA LOG ~~~~~~~~~~~~~

~CNVERT~~ 
JU

39~ •: 

- 

—

E 38
L 36 ~ .

5

E 34 5
•S

‘ ~~ 33 .~ :
•

N 32 ,~ 5

.

I 31 ,
S ~~~~~~~~~~~~ I

E 29 :

~C ~~ 
~~~~~~~~~~~~~~~ 

:

tj 
~~~~~~~~~ 

:

M ’7
B 16
~~~~9

’ 0

;

I’ 
~
6 

• 
~5

5

5 : 
.

S

.

~

~2~0 ‘ 3~0 ~ 440 ‘ 5~0 ‘ 6~0
FREQUENCY - HZ

FREQUENCY VARIATION AT -SPSI DURING
BASELINE TEST PRIOR TO 10* TEMPERATUR E
ENVIRONMENT : REFERENCE TASK F-3

cv)
~~5~

L~ —----- - - - - - -
------‘- - - ---- -5----—-.- ’- ---S -‘---- - - - -‘ _ _ _



,~~ ~~~~~~~, —~~~~~ - —5 ~~~~~~~~~~~~~~~~~~~ ~~~~~~~ —‘-- -“--II , ~~~~~~~~~~~~~~~~~~~ 
“ 5-5-5-

~~~~~~~ 
‘5-- -- 

5--5---” ---—-— - 5,
F ______

I ENVIRONMENTAL TES TING REPORT MDC LO366
I OF A FLUIDIC DIGI TAL-TO-ANALOG JULY 1976

CONVERTER

I 5

5

5

~ 38 5

5

5

I L
I E 34 

5 

.

5

C

; 

M 
~3 :

I ~~~~ 32 •

5

5

I I 31

: S ~~~~~~~~~~~~ 

5
5~

S 

£ 29 .
R 2 8  - S

t~ 
25 S ~~~~~

• 

S

L 22 S 

S

~ 
t~ ~~~~ 

.

5

~ Fl 17 5
.

B 16 ’

~ 
9 5

•

5

7
6
s~i :

‘ 
‘ I I• I I I I I I

200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5PSI DURING
LOW TEMPERATURE (-40°F) ENVIRONMENT

I REFERENCE TASK F-4
; I

~~~~~~~~~~~ - - -  - -—-- —---—-~~~~---- - ‘- - -— —— - —— —-- - - - - -- .~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL TO-ANALOG JULY 1976
CONVERTER

39
38

L 6 .

5

-j E 34. :
I ~ 33 , . :

32
I I 31 S

. 

•

•

~ E 29 :

~ R 28

~ 
I 25 

•

5

.

j A ‘
~~~ 

S

C 

L 22 :

tj ~~~~~~~~~~~~H 

:•

‘

‘ Fl 17
B 16
E 9 ”

7
6 .

5
.

5 - 5

5

5

‘ I~ I I. I I I I I
200 300 400 500 600

FREQUENCY - HZ

~ 
FREOUENCY VARIATION AT -5PSI DURING

- ~ 
BASELINE TEST USING N? (AFTER LOW

~~ 

TEMPFRAI (JRF TESTING ) REFERENCE TASK F-S

L ~  ~~~~~~~~~~_~~~~5 ---- - ‘----~~~~~~~~~~~~~ -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —



AD—AOleO 872 MCDONNELL DOUGLAS ASTRONAUTIC S CO TITUSVILLE FL.A 
— - 

F~ G 9/5
ENVIRONMENTAL TESTING OF A FLUIDIC DIGITAL—TO—ANALOG ‘ONVERTER. —ETC (U)
,JUL 76 6 W ROE DflG3°-7fr C O2t2

UNCLASSIFIED MDC L0356 VOL 2 HDL—CR~~ ’—212—t ~ ’~oL —2 NI.

2~~ 2
__ 

_  _-~aSI~flL~ LII_fl
_

D A T E
F IL ME 0. 7-77

N
— -I



I .0 ~~ 

.~~2 8  j~25

:: 0112.2

L I  ~ lIlI~0

11111’ 25 llIfl~
4 uw~

I II ~I I ’ ’



ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO -ANALOG JULY 1976
CONVERTER

*0 ~~ 0% *0 ~~ C U) U) N- ~~ 4) NJ

~~ ( “ N -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • U )  I
~~ U) (‘4 en ~~ U) *0 ~~ en en ~ 0~ NJ ~~ ~~

— 
C.) C.) (‘~ en NJ C.) C.) C.) C.) -~ ~~ en ~~ ~~r 
C NJ N- N- U) NJ U) C C NJ ~ N- N-

U- 0% . . - , . , , , .
0% C.) U) ~~ .- r- OS *0 ~~ U) C C) U) 0 NJ 0’. In

Z U) 0 ‘~~ U’) C.) C.) C ‘~~ *0 *0 ~~ en 0 ~~ 0% en C — ~~ as
— en en en en NJ en en r~) C.) C.) en en NJ en ~•) NJ NJ— ,C —I- < I N- C.) N- C.) U) NJ NJ U) NJ U) I.) N- C C

~~~~~ e n C . )  NJ ~~ N J * 0~~~~~~~Q ( ’ . 4 0% 0% ( ’ J 0 % 0O C ’ 4  • ‘ 0 . . , C U ’ )
LU + ~~ C.) en C) C) U’) U) C.) NJ U) ~~ 0% NJ C
_J 0 en en en en en C.) en en en .-~ en ) NJ en NJ C.) C.)
LU NJ —
L) C.) C.) *1) ~~ N- C.) C.) NJ C NJ en ~~

( ‘ U )  0~~~ ) N - U D * 0~~~~~~~C.) O%~~~~~~~O 0  U)~~~~ I C N-
U, %Ø NJ C — *0 ~~‘ ~~ U) 0% C.) N- .~ -‘ C

— 
I.) (“I I.) C.) NJ C.) I. ) C.) C.) en en en NJ en C’-~ en C.’i NJ

~~‘ U) *0 *0 *0 N- N- ~ ) C.) — ~0 NJ N- ~0 N- NJ %~ C

~~. ~~~~~~~~ I U ( e n S o e n o e  ~~~~~~~~~~~ ,~~~~~~~~~ •~~~~~~~ U,
C.) NJ V (‘5 en ~~ *0 en ~~ c~ V en ~~ V NJ

• C.) en en en NJ en C.) en C.) C.) C.) en en C.) NJ C.) eel

I en ~~ r— r— en NJ ~~ N- Ni r- p.. c’.j N. en
U- NJ . . -

V C.) C.) V C.) *0 .4) C.) ~.) 0% 0 en V *0 *0 V C) I 50 C
Z V) C) NJ U) en e’J C N- *0 *0 en (~ C.) U) — NJ OS U) (SJ
C) — NJ en en en C.) NJ en en en C.~ en en C.) en I-s NJ C.) C.) 4.)
— —
I- ~~ en u) ~~ .— NJ en U,

C.) ‘0 (*4 U) C (*4 ~~ C) *0 *0 ~~ U) ..- C) N. C) U) C.. . I C.) 01
C en as V NJ .4) 0 U) en 0 ~~ C V C 14) NJ 01

_J 05 C.) C.) NJ C.) C.) I’) en en C.) C.) C.) (‘5 en en j  en eel NJ
LU .- —
(_) (54 en NI C C NJ C U’) NJ en &t)
1,_s ‘ . - . . .

U) U) V 0 0) 0 C) *1) *0 0% *4) U, N- 05 C.) N- I 0
NJ C.) ~~ C.) C C) N. C’~J C.) — (*4 ~~ NJ (54 01 C.) C.)

— 
C.) C.) C.) C.) NJ C.) C.) C.) C.) I.) C.) en C.) C.) NJ I.) eel

OS — C.) C C.) N- NJ V 0 (‘4 C.) *0 C NJ 14) C

*0 1 N- C C) OS I’-’. *0 *0 V V C.) I NJ 11) I U) 14’)
(54 V V .- en 0* V U) *0 V C.) en U) U) C.) 0% ~~

l NJ
C.) I.) en en NJ C.) I-) (“1 en I-) C.) C.) C.) C.) NJ C.) C.) I.)

p.. —
NJ U) C N- C.) NJ C.) N- NJ C.) N- (54

LU U) S - - . - .

~~ C.) ~~ NJ .4) C) ._ — C.) OS C.) 0% , V C’) U) N- 0 U)
.4) 0% U, U) C) C.) C) (“4 *0 *0 V V en U, 05 p.4 0% e~)C) — C.) I-) C.) C.) C.) C.) I-) C.) C.) C.) C.) C.) en (‘) (*4 ( )  C.) I.)— 5< —1- .C~ NJ NJ C.) NJ NJ NJ U) C.) U) U) C NJ

VS 
. . ‘ . - - - .

0% (*4 0 0) 0) I-) U) V OS V NJ C) (‘1 C) NJ NJ C) U) 05 11)
LU I NJ V NJ C.) U) C) V U) ‘(S U) C.) C.) U) V V OS V 4.) 0

.4’) -~~ 05 C.) en C.) en en ) en C.) en C.) I-) en C.) C.) (‘4 C.) I.) en
UJ —
1,_s N- N- NJ N- C.) en N- U) C C NJ (‘4 C”)

— *0 l 0 0 0 S U) *O C ) - N .~~~~~~~U ) N -  • V ~~~~ •~~~~~~~ U,
en II) C.) 0* V U) N- ~~ C.) C.) U) NJ NJ 05 .4) NJ NJ
C.) C.’) en In (54 1’) C.) I.) en en In en C.) en NJ C.) C.) en

0% C U, NJ *0 C N- V NJ N- U) N. N. N- (‘*4 ~ j  en
‘ - * 0 1  U ) *~~~~* O e n~~~~~~~( ’ J P~~~~’ 0 O S  • NJ CSJ

— C OS C.) en C.) C ‘0 *0 U) en en U) C.) OS ~~‘ NJ NJ
en C.) (.) en C*j C.) In C.) C.) In In In en C.) NJ In C., C.)

N-
C.) en U) NJ N- NJ U) C C C N- NJ NJ .4)

~~ C . . . - - . . - .
(‘4 I.) In C) C.) (‘4 N. C V .- V *4) NJ 0 0 14) 50 ~~ I Cl N-

U) OS C 0 V V C) C) *0 *4) V N- NJ *0 05 In 05 14)
C) — . en ~ - en ~) C.) N) C.) I’) C.) en cn NJ C.) NJ C.) ~~) en— Sc — —1-.- ~~ C.) C’) NJ C C U) 14) N- NJ NJ NJ C.) C

NJ ( “ 4 *4 ~~~~~ U ) * 4 ) C ) DN .  e ’ 4 — V C ) O SO% I I n C )
LU + N- N. C C) NJ OS 0 *0 N- *0 (54 C.) U) C.) In Q5 V C (14

C In In C.) en NJ C.) C.) C.) C.) C.) en C.) C.) C.) Csj In C.) C.)
44 .- —

NJ C N- *0 C N- NJ In U’) In U)

— 0 5 .4) I C O U U ) U )~~~~~~~~ N - *0 C ) C )~~~~~ , C N J  I C N-
C C) *0 U) 0% ,- N- N. V U) V ‘0 NJ ~~ C C.) ~~ NJ
C.) V In C.) NJ C.) C.) C.) en C.) en In C.) C.) ~~ C.) In C.)

V C .) *~~~~~~~~~~N - N -N . *L) * 0 C C’~~~~’ V N J  Q S N . 1’) .’

10 V U) V 05 *0 .— U) C) C C) V (‘) ~~ 0) ,— — C.) N. C’.
~~ ).) U) en C) N- 0* 05 U) V 0% CC V *0 C.) 05 V U) N-

C.) C.) C.) C’) C.) (‘4 5’) en en C.) C’) C.) r.) C’) (*4 C.) en en en
— -

N- N- N- NJ C C.) ~~ U) C N- N- N- en N- N- en NJ
LU N- - - - -

C C.) — C.) 0% .4 U) T Cf C) C) r-~ 10 CS C.) *0 *0 C V
V 40 NJ C.) C In L )~ * U) C *0 N- C) U) ~~ C’,

a, C.) C.) C.) C.) C’) C C’ In C.) C.) C.) C.) C.) C.) C.) en en
-

~~~ U) NJ C 
- 

N- 44’ NJ C.) C’, en ~~J ~~ C
444 0* - . . . .

C (54 N- V C C) U) C) ~~ C ~ ~~ Cf V 40 CC — C.) V U) N.
C en en U) C CC C) Q5 U) (‘C •7 C) 44) N- V OS V *4) C NJ

cC — en en In (‘4 en en en c-. C’- — en en en en e~j en C.) en en
— en )S~ NJ U) N- en C.) U) C In U-~ ~~
— U) U) U) C., (5’ ~~ N- C) C’ C” U) C.) en N- C) • 0 U) C C’. 0)

en ‘0 en 0’ ‘0 C C U) — U) C C’ en ‘0 V C (‘4 *4) ‘0en en en ~s. en en en en V en C-, en C.) In ~~ en In en

Q
4-4 .4* V .4) *0 N- C’ *0 N- C .‘ (‘4 ‘(C *‘ CS C NJ en V CC 0’
4 ) C  C V )  ‘— — NJ N- N- (‘4 N- ~~ en en en en p.) en en In
LU C

I



~~~~~~~~~
-

~~
-

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

~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _r - ~~~~~~~~~~~~~~~~~~~ 
— .—,

ENVIRONMENT A L TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO •ANALO G JULY 1975
CONVERTER

39 C

.

.

38 .

.
.

L 36
E 34
M .

.

I 31 .
‘

30 ,
E 29
R 28 C

.

1 25
L 22 •

.

21 : 4

M 17
16 

C
.

E
R C 

• 

C 

C

6 
. 

.

5

3~Ø 4~ø 5~Ø ~ 6~Ø

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING BASELINE
TEST PRIOR TO ACCELERATION ENVIRONMENT. REFERENCE
T ASK F-6.

S S S__



S 
_ _ _  

—,_---.‘--S--

~~ 

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

ENVIRONMENTAL TESTING REPORT MDC L0356
Of A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39
38

L 36
E 34
M

N 32
T 31

I •

s Jk~J

E 29
R 28

25 S

.

.

.

L 22 .
•

21
20 

. 

S

.

M 17
16 :

E C~~~

R C l  

S

6
5 

. 
.

. 
.

.

I 1 . 1
200 300 400 500 600

FREC~’.:ENC’~ 
-

FREQUENCY VARIATI ON AT -5 PSI DURING +1 AXIS
ACCELERATION ENVIRONMENT , REFERENCE T ASK F-7-1.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ ----- --~~ _ - — -S -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~



ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL TO-ANALOG JULY 1976
CONVERTER

C ’

38 .
‘ 

-

L 36
E 34 , . 

.
.
.

33
32

:: .
E 29
R 28
~~~25 S

.

.

L 22 :•

:~3 16 .~~~~

E
7 

5 

.

6 -S

S

.

S I I I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING -1
AXIS ACCELERATION ENVIRONMENT , REFERENCE TASK F-7-2.

98

S -~~~~~ - —--_ - ~~~~~~~~~~~~~~~~~~~ 
) CNJC4’1’ ’ SLUC,~..-55 ———-— --5— —5——- — — —-— - 5—-- —C--” ~~~~~~~~~“-‘-)~~~~~~~~ C’ ~~~~‘ -



S - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FWIOIC DIGITAL-TO-ANALO G JULY 1976
CONVERTER

38 ,

E 3 4
H

32
I 31 .

‘

s 30
5 5  

5 • . 
.

H E 29

4 k
L 22

21 • 
• 

C

20
C M 17

B 16 .
•

I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING -3 AXIS
ACCELERATION ENVIRONMENT. REFERENCE TASK F-7-3.

99

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -‘-‘~~~ •‘~~~~ _,_5-___~_ -- ~~~~~~SIt_5_’, ,,_ _ ,___ .__
~~

__
~~ fl&S&~ __C~ — ‘-_ ‘ - S - S _ - _ ,~ S Jf5ISIt..ItAl SISIlt_lt ~!Il.C ~5llIA



_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~ -~~~~- -‘~~~~

ENVIRONMENTAL TESTING REPORT MDC LO356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONV ERTER

39 .

.

38
L~ ~~E4 34- .

.

M

N 32
1 31
s
E 29
R 2 8

25
L 2 2

•~~~~

B LB :~ 
S

E ‘

7 
5 

5 S

.

B
S 

, 

S 

•

4- 1 I 1 I I —1
200 300 400 500 600

FREQUENCY - HZ

FREQUENCY VARIATION AT -5 PSI DURING +3 AXIS
ACCELERATION ENVIRONMENT , REFERENCE TASK F-7-4.

100 

S ~_S S 5-~5-~ S ~~~~~~~~~~ ‘~~~
__  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~



ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO -ANALOG JULY 1976
CONVERTER

e n 1 0 C ( ’ 4 4 V C * 4~~~~~~~~~~~~~~~~~~~~ 4 V C C* 0  N J 5 0 U ) N J C  
S

C C (*4 (*4 — 0) 14) In C V C’. — U) (14 I V In ~~‘ NJ (54
V ‘0 In V In V 0 U) — *0 44) ‘0 U) V C.) V 0 C.) .j’ In NJ
— 

C.) In en C.) In In en C.) C.) (54 In In In In C.~ In In C.) C.)

C’. N J I n C N -  N. U) I n  U )I nC  N - U ) N J  N-
NJ en’ C.) ‘0 C) V *0 0 *0 U) .~ C) N- C C) (54 In U’) I en N. V V

en ‘0 40 V In V C) U) en C”. 14) *0 14) V In V C) C.) V NJ NJ
I s  

— 
NJ In In In In C.) C.) C.) C.) C.) NJ In C’) In C.) In In In (‘5 In
N - N . U )C54 N- (0 .4) C.) C N J C  ~~~~ I n N - C . )

C.) NJ en *0 (‘1 V . C) U) U) (‘4 14) (0 0 14) 05 0 I U) ~~ ID In 44)
NJ N. 14) V NJ V en U) en N- (4) 40 U) V (54 V C) NJ V In NJ

— 
NJ In In C.) In C’) C.) en C.~ C’) NJ C’) In In In In en In C’S C.)

(‘4 N- (54 C”. (0 N. NJ In (54 C In U) NJ N-
e n U ) O S 4 0 e nC ) * Q V C .) Q U )~~~~~~~O5 U ) ( 0 I U ) * 4 , N J O 5en

*0 U) V In V en U) en *0 U) *0 U) V In In C) In V In NJ
I — 

NJ In In C.) In In en en In In NJ C’) C’) In C.) C.) In In ) In
(C N. C U) NJ NJ V C 0’ 05 *0 V C N. NJ N. C In OS
V e n QN J~~~~~~~U ) N J N- Q V ( * JC’) V .— * 0 N . I 0 5C ) Q ( C* 0

(0 50 V V V . U) N. N. *0 N. U) *0 V 44) C) 10 *0 In V
— 

(“4 In en In In C.) In en In In (54 C’) In en In In en In C.) In
OS C’- N- In I’.) N. C NJ N- C C In C N-

4~ ’0 (‘5 . - .
C.) en en C In en U) en U) 0’. 0) U) 0 C) U) U) I U) C) In 0 ID
1*40 C ID V V V 0 ‘0 N- *0 V U) V *0 V *0 en U) *0 NJ 44)

— 
NJ In In I.) C.) C’) In C.) In C.) NJ In In In In In In I’) In en

CC LU N- In NJ C- In C NJ In C NJ 0) NJ U)
V N -  NJ .
( 00  en U) U) C) a) C) V en C.) C) V C C) V U) I C) U, V C) N.C.) C U) C.) U) In en V N- N. C CO *0 N- In V en N. *0 U, C.)

NJ 
— 

(54 C’) C’) C.) In In In In en In (‘4 In In C.) In In C.) In In In

N- 0) (‘4 NJ U) N. 0) N. N. NJ N- *0 (54 N.

e n U ) V 0* U , C )) 0 U ) - C )~~~- V V C ) d  • ~~~~U ) U )C ) ’0
C ‘0 V In U) NJ *0 ‘4) 0) ID C U) U) *0 10 0 U) U) NJ

— 
(54 C.) C’) In C.) In In C.) C.) C.) NJ en In C’) . ‘) In In In In

(5 C- In OS V NJ U) N. en U) N- 05 NJ V NJ 0’) C*J C. -V en In C 05 N. U) ‘0’ *0 N. 10 N- (C (54 CD I OS en I en U)
*0 *0 In V C) V N- N- U) N. V C V U) C) N- V V

— 
NJ C.) C.) In In In In In C.) (54 In C.) In C’) In In In C.)

‘U 0) C’) NJ I”. C In In C U) C.) u’s N. CCIO NJ In . • . . . . . . . .
V 0 I C) C V 05 *0 U) U) U) In U) C) CD (54 In I NJ 10 I 0 U)

~~ In 05 N- *0 In V C) V *0 C” U) N- V 0) U) U) C) N. U) In
NJ I CM C-) C.) C’) In In In C.) In NJ In In In C.) In In en In

— 14. —
n 0 I U’S C’) In NJ In C a) C NJ N. N. U) U) (SI N- N-NJ . . . . . . . . . . . .

U) en NJ C I C 0’. In U) U) U) C) C) V *0 N. • (‘4 0* I en en
in ID ID NJ 0 C) V N. ‘0 40 (0 *0 N- In V en C’. en U,

• 1 .N J C C  NJ In C.) C.) In In In In C’) NJ In In en en In In In In
,ONJ”  —

IC N- C’) NJ N. NJ U) In (‘4 U) U) en 14)
V ... . - , . . . . . .

In I V 0 en U) V ~~- C U) OS N. N- C I (SI C) I C) C)
U) U) U) V en V C C U) N- In C C’S ‘0 en *0 V U)

_____ — 
NJ In In C-) In C.) In C’) en (‘J en In In In In In In In

C (0 40 05 C V In U) en (54 (‘4 0) N. U) U) ~~ U) (‘1

CD NJ I en C 0 (‘4 0) 0 (0 V (54 I”- ‘0 40 I V C I N- N-
V V U’) V In 0 U) *0 (0 U) ‘0 V U) In V 0 U) V 154

In C’) C.) In In In In C.) In (*4 In In en In In C.) C’) In

‘U 
— 

NJ NJ In NJ U) U) In N- N- (54 (0
C V en . .
V C’) I In U) en I 0 0* 05 In 05 N- N U) U) C) en en I V 0 I ~~ U)

~~ NJ 0’ V U) U) In CD V *h (0 U) N- NJ *0 In 40 Cl *0 V NJ
(54 I In In C.) In In In In In In NJ In In C.) In NJ In C.) In

C U. —o I NJ In C.) C NJ ~1) N- C.) C NJ N. NJ

4” In In (SI U) ~~ I In CO C) U) C) CD V (‘4 C) C NJ I en I V C)
V *0 V 40 In In C) ‘0 C C U) U) 4) N. en In en V V In
1.en  CC (‘5 C.) In In In In In C’) In (Si In C’) In In In In C.) In
,O C’J ’c- —
— IC U) In U) NJ In *0 In U) In N-~ In N. .4

en NJ In I N. OS In 05 ~C In (‘4 U) C C) U) • C) V In ‘0
C.) V V C”) OS V 10 N. *0 IL) V V V U) 0 N- U’S (54

______ — 
In In In In NJ (‘5 In In C’) (54 In In In C.) In C.) In C.)

e n N J  ~~~~~ 1 0 0 5N - e n  V~~~~ - N J U) V C N - N - C

~~ In V U’) N- *0 N. 05 In U) C) C) N- U) C C) I V O~ en N- en
V V *0 In In In C) ‘4’ *0 N- U) U) U) U) NJ V CD In 14) (‘4 NJ

In In In In In In In In In C’) In C.) In In In In In C’) In In
C — — S
I NJ N- U) NJ C (54 U) C.) In U) U, 44) NJ N.

L U 10 
In 40 N. O5 U) Q~~~~~~~~ C ) ( * J In C ) U ) N J N J NJV I C ) e n C ) C ) * 0

NJ U) ‘4) NJ V C.) U) N. (1) *4) U) 40 *0 (*4 V en 44) ‘0 V en
4,I In In In In C’) C ’) In C’) C’) re en C’) In en In C’) C’) In C.) In
C I — ~~~~~~~~~~~~~ S~~~~~~~~~~_____ -

04 NJ (‘II .1) CM C’) IC) CX) U, C’) NJ 
• 

‘(C

C”' U ) C ) U ) V U )C) O’ 0 
. .  

• C . ) 0 ) V N J
1(5 “ C.) U) V NJ V C) u- U) 14) In V V V C.) C) In U) (54 —
~ NJ 

— 
In In In In In In In In I. ) In en In C.) In In In In In C.’)

U’ C N. C.) U) N. *0 0) 0) CC) U) 0) C.) 5*4 C.) NJ C.)

N U ) ( ’ J C ) 4 0 C~~~4 4 ) U ) U ) O S C ) I n
C’) N- In V en en V 44) r~~ 4’ U) *0 U) N- V (C NJ V In

• en en In In In en en en en C’) en en en ~~ en In C.) C.) In en
0’ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ________

S 101

ii

en 
S ~~~~~~~~~~~~~~~~~~ 

- -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ———_-—--— ~~C_4L--~’ 
~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~



C. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T’:~~.
_ - — -

~~~~~‘~~~ 
‘ ~~~~~‘“  ‘ ‘ ‘~~ ~ “

ENVIRONMENTAL ES INC5 REPORT MDC L3366
OF A FiUIDIC DIC,TA. TO-ANA . 0G JUL~’ 1976
CONVERTER I_ i

39
E 

S

L
E.

~33 S

.

.

N 32
T 31 5

:

30 : •
E 29
R 28 .

I 5

A ‘ ‘~~ S

L 22 5

S

•

H
M 17
B 16

9 5

.

.

7
6

.

5

.

4 5

.

I I I
2~ø 300 400 500 6~0

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING
BASELINE TEST PRIOR TO VIBRATION ENVIRONMENT.

L 

REFERENCE TASK F-8

102



_ _

ENViRONMENTAL TESTING
OF A FLUIDIC DIGITAL-TO-ANALOG 

REPORT MDC L0366

CONVERTER 
JULY 1976

39
38
36

E 34
M

32
: •

E 29
R 28

25
L 22 •

•

21
20
17

8 16
E a ’
R 7 •

6
S 

5~ 5

•

•

4 
_ _ _ _ _ _ _ _ _ _ _ _

200 
I I 

6~0 S

FREQUENCY - HZ 
S

FREQUENCY VAR IATION AT -5 PSI DURING AX IS 3
OF RANDOM VIBRATION ENVIRONMENT. REFERENCE

~~~~. . ITKT~



~~~~~~~~~~~~~~~~~~~~ ,enS S 

I
ENVIRONMENTAL TESTING
OF A FLUIOIC DIGITAL-TO-ANALO G REPORT MDC L0366
CONVERTER JULY 1976

S

:f
~8 S

.

E
L 36
E 34
M 1

E
N 32
1 31
s
E 29
R 28 .

25 :•

L 22
4)~~~ 

. S

L~~ I
ii +L\I S

U •

M 17

L 

~~~~ 

~

2~0 300 400 500

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING AXIS
1 OF RANDOM VIBRATION ENVIRONMENT . REFERENCE
TASK F-9- 2

104

~~-~~~~~~~~~~ S-~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~~~~~~~~~~~~~~ 5
5~~~~~~~~~~~~~~~ —— “ ~~~~~~~~~~~



—~~ ~~~~~~~~~~~~~~~~~~~~~~~ _
~~~~~~~~~~~~~~~~~~~~ 5 _

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 •

.

S

E 38 : •
L 36
E 

~~~~~~~~~~~~~~~

33 , .
.
•

N 32
1 31 ‘

.

g 30 ,
E 29
R 28 .

A 25 S

L 22

11 ~~~~~~~~~~~~

I

:

M 17

E. ‘ 

•

. 

•

5

R
6
5 

5 
5

I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING BASELINE
TEST , AFTER RANDOM VIBRATION ENVIRONMENT
REFERENCE TASK F-b

105

- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . . .



r- — _ _ _ _ _ _  - ‘ 5— ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
--

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 :•

E 38
L 36
E 34
Fl

w 32
1 31

s
E 29
R 28

C i  
25 :

L 22

20
17

8 16

I’

5 .
4- . I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT .5 PSI DURING BASELINE
TEST PRIOR TO ACOUSTICAL NOISE ENVIRONMENT .
REFERENCE TASK F-lb

L 106

—. —S. — -
~~~~~~~

‘ 
5 —.—



- . 5
I

ENVIRONMENTAL TESTING REPORT MDC L0366 S

OF A FWIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

C In l 4 ) ( 0 C’ )  V C4) *0 1 0 N - U )~~~~~~~(0 ( 0 C . )
> 44) V I CC) 0 N. N. U) C) — ~~ en 1.0 — N. (0 0 I U) d
-~~ OS C) *0 .- .- N- NJ In NJ N- In ‘4’ V NJ CD OS NJ

In NJ In C’) In In In In NJ In In NJ NJ In C’S NJ NJ NJ
U.

N. (0 N. NJ N. N- en ~) In (54 NJ

C) C’) 40 U) I CD ‘0 V ‘— ‘— C’) N. CD V en U) CS *0 ItS U) •C) C’S 40 )_ (0 ,‘.. ,— .— C.4 N. .— In NJ In NJ In NJ OS N.
4) N- NJ ,- In NJ In In C-) ‘ ) I n C . )  (54 In en NJ C”J In NJ NJ NJ NJ

I (C) 
-— 

C-) NJ C’) C.- N- U) C.) C”) (0 In NJ N. In In

~~ *0~~ NJ C) U) C C) ~~ 
4) C) *0 C) .- 40 NJ In U) U) C.) 01 10 I C’) (0

— 1.1, 0 CD CD — V ,— C.) In N- .- V ‘4’ (0 In 0 0
*0 NJ In C-) In In In In In C’) NJ In In NJ NJ In In In CsJ NJ4 4 4 C M  — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

en N. NJ In N. *0 N. N. NJ In N. In (0 en
V ‘ ‘ ‘ ‘

— C) ,~~ I IC) OS In , ‘  U) ‘.0 U) .- ‘4’ In (0 U) 0 CD 0 (0
C) 0” (0 0 NJ In In In — In C) In U) .- NJ C 05 ID IDNJ NJ NJ In In In In In In NJ In In N- Ni In In NJ (*J

*0 N- V *0 U) 0” CS 40 44) 05 (0 NJ N. OS 
~~ (0

U ) I n  I *O * 0 U ) C D C D I n* 4 ) I n 4 0 N .C . )U ) I n N .C . )  . * 0 O(0 CD (0 ,- In In NJ ~~ In NJ ‘4’ V .“ 0’ 05 0 NJ
U. 

— 
.- In NJ C.) In In In In In NJ In In NJ NJ C.) NJ NJ NJ NJ
N. N- U) NJ In N. N. NJ NJ U) N- (0 C.)

0’.O ‘ - ‘ ‘ ‘OSO  In ‘.0 ,- I N- q s C )  U) U) *0 40 In V U) OS N. U) I D C . )
0) 40 0 (0 CD .- In In ,- )- V NJ NJ 14) In OS 05 In C.)
NJ .- C.) NJ In In In In C’) In NJ In In NJ NJ In NJ NJ NJ NJ

5) C It) — 
N. (0 N. U) N- In U) NJ U) In N. (0 I”. U) NJ

‘0 ‘- ‘ ‘ ‘‘ ‘ ‘ ‘‘ ‘ ‘•
~ 40 I NJ IL) CD I 10 C) *0 U) en NJ V N. In 40 0 *0 U) .— I I”.

— U. ,- 05 C’- NJ In In In .- CD V U) C) NJ C) 
~~NJ NJ NJ In In In In In C’) NJ In In NJ NJ C’) C-I In .- NJ4,1 )54 —

N. NJ N. NJ (0 NJ U) In NJ In C”.
CS I 40 05 C) C) ‘.0 CD CS IC) N. It) CD *0 *0 0’ (0 I .- It)

N. .- 05 .- CM NJ NJ N. .- V NJ U) *0 N. (0 (0 0 NJ

— 
In NJ In In In In In In NJ C’) In NJ NJ NJ NJ NJ NJ NJ

154 C’) (0 *0 (‘4 05 In ‘4’ (4) N- .- In NJ U) NJ

In~~~~~~~~~~~~~~ NJ~~~~~~~~ 0 0 C )I n C -C’ C5 05 C.) 0 I
< *0 44) V N. V CD U) *0 ‘.0 ICC C’- V U) V V .- ‘4’ (0 en NJ

(‘.4 C.) In In In In C’) C.) C-) In N. In In C-) In C’) In In In In S

U) 
— 

N. NJ (0 N. U) U) C’) C.) C-I N. N. NJ C’) In In (0
5 ) 1.0 C.) C)~~~~~~~0~~~~~~~N J C - e n0 0 0, ’ - 4) .., CS ) ( 0 0 0 U ) V
C NJ C” ‘0 V NJ CC U) U) ‘.0 44) 4CC U) 1.1) In C’) U) N. In NJ

— L 
(5.4 15” In C.) C.) C’) C.) C’) C’) In (‘4 C’) C’) C’) C’) In C.) In In In

C T N. In (0 (0 NJ N. 44) (0 N. N. 14) In (0 N. In N- U)
*a I n U .  ‘ - ‘ ‘ - • ‘ ‘ ‘ ‘-  - ‘ - ‘ •0’ ~~ U) -~~ ‘.0 In In U) C) C’ *0 15, C *0 .— N. C) *0 U) C ,— In NJ V
C) 4) 40 44’. C’) — In C’ ~~ 

15, ‘.C) 1.0 (0 V *0 4) 1.0 . V C) In NJ14) NJ N. In In C’) In C’) In C’) C . SI n  (54 In C’) C’) In In In V In In
N. N- N. N. In N. (4) (‘4 14) (0 N. NJ NJ U) N-

en * 0 - 0~~~~~~ V V (’ 4 ( 0 Q V 0 5 C) C C ~J I n U )~~~~44) ‘.4) ‘4’ In V 0 *0 14) 40 45 N. U) IC C’) V V (0 NJ NJ 5
NJ C’) C’) In In In In C.) In In N- In C’) In C’) In In In In In

— 
CS U) CS C- N. ,- In C.) N. 40 4) N. (0 05 In

CD ‘ ‘ ‘ ‘ ‘‘ ‘ ‘ ‘ - ‘ ‘
~~ ‘4’ N. ‘- 40 N. In *0 0 N. *0 *0 CC N. C) I V (0 N. (0 U)

40 It) 4’ In 4’ C) 4) ‘.0 N. U) *CC 4’ 4’ In 4’ CD ‘4’ 4’ NJ
154 In In In In In C-) In C’) In NJ C.) C’) C’) C.) C’) In C-) In In

NJ C’. C’) U) *0 (SI N. C~ It) C’. In (0 U) (0 In
U) - ‘ ‘ ‘ - - S  ‘ ‘ . -

C) U) C’) CC) (0 C) C) (‘.1 *0 4’ ‘C) C’ — C’., 1.0 CC U) C) I NJ U) In 14) U)
C NJ 1.0 U) V V 4’ 0 U) ‘CC 4’) ‘.0 4’ ‘3 C’S 4’ C) 4’ 4’ N.

In 
— 

NJ en In In In In C’) In C’) In N. In C’) C’.) In In In C.) In In
I 

NJ NJ *0 U) N. *0 U) In *0 4) N. N. In In NJ
I ~~~~~~~ ‘ ‘ ‘  ‘ ‘  - ‘CD N. NJ en V C) N. en II) 4(5 4) C NJ 4) 4) 15- 4) ,,-. C 40 (0 C) (0 4’C OI n  I O U)  V In 4’ 0 4) 10  N. U) C C V  4’ C”. 4’ C) V U) I n.-

S NJ NJ In In In In C’) In In C’) In (54 In C’) In In C.) In In en in
— 

~‘. U) In N- U) N. (0 U) NJ It) C- C-) 4’ N.

— C O O N-  5 N . N J C O C N J C S N . C ) ’ . C )(0 I 4 ) C ) C )~~~~~~~~ *0‘.0 IC V In In C’ 44) 4) ~ - U) 40 4’ U) N. C-) C~ U) U) NJ
Ni In C.) In In In In C.) C’S In (‘*4 C’) In In In In In In In In
(0 ’ 0 S I n e n N . C~~~~*CC O5 CS 40 U) (0~~~~~ * 0 0 4  I n,-

C) C’ I N. 0 *0 4’ In C ‘.0 CC SC N. ,— U) I C) N. I C’54 ~Z N. 1.4) C’) 4’ CD 4) CC C- 4) 4) 5) 4’ In 4’ C) 4’ en NJ
(‘4 In C.) C.) C.) In In In In N, In C’) In In In In C.’) In

O N. N. (0 (0 In U) In CM (‘4 154 CSJ U) U) U) NJ
,~~~ U) ‘  ‘ - . -

4) 15) 40 CD C CC In C- *0 0’ ~‘ 0’ C) NJ N, N. I C) CD I 10 05
e n N .  4 0 1 0  In V C) 4 ) 4 )’  ‘.4) 4 ) 1 0 4 ) 4 )  N. CC 0 ( 4 )  NJI ‘t ~~ (54 C’) In en C’) In In (‘S’. re N. In In C’) In In In In InLI I — — _______________

I (0 (0 44) U) *0 U) 44’ C.) 15. 0” CC U) In U)
- ‘ , - . -

( SN .  (54 Q IJ) I N. 0 ) 5 , 44) (MN .  CC ~4) 0)4) In U) C C) 154 I In NJ
De n  N. (J) en 4’ 0 1 4) 40 N. 4) 4’ en V C) V In NJo NJ NJ C.) In C.) In C.) In C” In Cs . “C In In In C.) C.) In In
U — - —-5--—- —- ______________________
4’ ~~ U) It) N. C’) C N, NJ CC” (0 15-, iS,

U) CD C C” N. CC’ C) .‘) 0 *0 CC ‘Cs CC U) OS I NJ I)) I -‘ —
C”. ICC In In C) U) 4) C’-, .4) 5 .  1 CC In 4’ C) en C.) NJ
NJ C.’) In In In In (‘5 In C’.) C’) C’) C-) In In In C.) C.)

C ) I V) ~~ 4’ 4 ) 4 )  N - C C ’  C O N .  CC .— C’,J 4 )0 ’  CC’ CD N J I n  4’ 4 0 ( 0  C”
1. 0. I/) I— N. NJ NJ NJ (‘4 C44 In In In C.) In C’) In C.)

107



~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~
‘5 5-5 - —5-_-_ -S :-__ :.  

,,_ .‘
~ , -~~ -r—’.-- - ‘.-,--— -----‘--. ‘ . ,- ~~,~~~~~ -.--- —-,.-- — ,,—,.--

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FWIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39 
.

.

I
C 

S

.

L
E 34 .

5

M
N 32
1 31

s
E 29
R 28

5~ 

~~~25 
•
‘

~

L 22

M 17 .

.

S

.

.

S R

B
5 

. 

•:

I I I I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT -5 PSI DURING
ACOUSTICAL NOISE ENVIRONMENT. REFERENCE
TASK F-12

108

- -

~ 

-55’ S s .5 S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~‘.1~
-5. --- ..

ENVIRONMENTAL TESTING REPORT MDC LO356
OF A FLUIDIC DIGITAL-TO~ANAL OG JULY 1976
CONVERTER

39

E 38 .

.

.

.

L 36
E 3 4  S

M
N 32
1 31

30S S

E 29 S

R 28

~~~25
L 22

C 

N
M 17

16
E

7
6

S 

I $~~~ I I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREOUENCY VARIATION AT -5 PSI DURING
BASELINE TEST AFTER ACOUSTICAL NOISE
ENVIRONMENT. REFERENCE TASK F.13

109

_ _ _  -5



—~~~ . .~~~~~~ 
_ _  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 5S 5 • -5~ S - 5 - 5~ -

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

39
38

L 36
E 34- , :

M
32

1 3 1  :~
C s 30 ,

£ 29
R 2 8

25 S

S L 22
21
20

M 17 •

•

8 16 .

5

E S

.

R ‘ S

6 .

5 
‘ 

•

~~.

4- I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING
BASELINE TEST ~~IOR TO ALTITUDE
ENVIR ONMENT , REFERENCE TASK F-14

110

- -



-- - 

~~~~~~~~~~
‘)

~~~~ 
-.-- -‘— -

~~~~~~~~~~~

ENVIRONMENTAL TESTING
OF A FLUIDIC DIGITAL-TO-ANAL OG REPORT MDC L0366
CONVERTER JULY 1976

39~~~~~~~~~~~~~~ S

•

38
L 36
E 34

33 , .

5

.

N 32
1 3 1

~~~30 .
E 29
R 28

A 25 .

L 22 I
21.

N S

M 17
8 16 5

5

•E
.

5

6
5~
4. I I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING 90K FT
ALTITUDE ENVIRONMENT. REFERENCE TASK F-iS-i

111

S 
_ _ _ _ _ _



- -— —- 5—- — — 5 - --- 5—’ 

~~~~~~~‘ T  T :T~~T~~~~~—~ --- ‘.. . . - -.-_-,- — - ‘ S

OcAFLUIDIC DIGrTAL TO-ANALOG REPORT MDC 10356

3 9 .

F 
38~~

L 36
E 34 

5

.

.

w 32
I 31 .

~~~~~~~~ 5

30 ,
E 29
P 28

25 .

S

N 
21 

:•

M 17
8 16
E

7
6
5 

. 

. 
S

4- . I I I I I I I -1
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI. DURING 50K FT
ALTITUDE ENVIRO NMENT , REFERENCE TASK F.15-2

112
L — 

~~ - - --‘ —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -  -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



——-- —--- . S - .’- -’— “L .,J 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 ’

~~~

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

C) N- In NJ — (0 (0 01 01 N- .- NJ In — N- NJ U) .- NJ 10 

4’ CO In NJ (0 U) NJ - In .- .- (0 NJ (0 (0 0) 4’ in 01 (0 10 4’N- U) 4’ NJ 4’ NJ U) iS, CO U) (4) 4(1 U) 4’ (5) 0 .-
NJ In In (5) In In In In In (5) (‘4 In In In In 4’ In in in

(0 In N. N- (5) (54 NJ U) N- N- (5) 4’ 10 NJ NJ
In 0 (0 (0 0 U’) In U) 4’ 4’ N- sQ 0 50 ~~ IS) (54 0) (0 (0

(0 U) IS) In In NJ 4’ 10 50 ‘0 4’ It) U) In in 0 — ‘0CO NJ In (S) (5) (5) In (5) In In In NJ In In In In 4’ in in
‘4 0C OS
“ N - C O  — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

in U) In N- NJ U) (54 I ON -  (0 N- N - N-
‘5 50 . .

NJ (5) It) U) U) 0 N- NJ .- CD OS N- 4’ NJ ‘0 0 — in 0 10 .- (0
CO N- 4’ In U) .- .0 (0 (4) In U) U) CO U’) 4’ 0 0 .0 ‘0 in
NJ NJ (5) (5) in In C.) IS) (5) (5) (5) NJ In In (5) (5) 4’ in in ~~ in

N (0
. ~~~~~~~~~~~ ‘4) NJ

CO CO C.) iS, N. CO 0 U) 0 0 0’ U) NJ 0 I’.’. in (0 0 0
N. U) U) In In (54 U) N- N’. U) .0 4’ sQ U) 4’ 0 (‘4 • lb It)
NJ In In In In (5) (5) In in In NJ In In In (5) 4’ in (5) in (5) ~~

(0 In In (4) 4’ — NJ CO U) (0 U) N- 10 10 (54 (0 NJ. . S
4’ 0) 0 I (0 N- .- N- 0) 4’ N- 0’, NJ CO 50 in 0 (54 I NJ NJ

In In 0 NJ — 4’ 4’ In In In NJ 4’ 0’ 0 (5) .- in
NJ In ~~ In IS) In In In In NJ In in (‘4 In (5) (5) in

In N J N . I n (’ 4  It) NJ (54

In IS) 0 I (0 U) OS -‘ CO Cl N- NJ In 4’ It) (0 (0 ~~ I
~~ 50 IS) 4’ .- NJ (51 4’ U) In NJ 4’ NJ 4’ N- 0 in — (‘4
0 0  NJ In In IS) (5) In In In In NJ In In NJ CS) IS) in (S) in
~~~0S(514’
0) I —

— ~~~~~ IU )
S 

~~ 
15 N- 

~~ 
I.

4-’ CO NJ In 0) I 4’ 0) 50 U) CC) 10 0) N- 4’ In 0 ‘0 N- NJ 0 I
— N- U) NJ 0 .- — 4’ 4’ 4’ in In 4’ (51 0 — in — 4’
4’ NJ C.) In in (5) In (5) (5) IS) NJ (5) In IS) In In in in NJ NJ

N. ~~ C... ~~ N- N- N- 44) CCI N- In U’) U’)

— ~~~~ 0 I ,- (0~~~~~~ C O 0 , -N - N J — 0 U ) I n t )N- I 0 ( ~JIn NJ 0 0 (5) 4’ In In In NJ U) .- OS (‘4 0 NJ .- .-
NJ in In In In In In In C.’) NJ In In In NJ IS) in IS) in IS)

(0 (0 NJ 05 (4) (0 N- N- (‘4 (0 (0 NJ (0 01 NJ — (0 05 (0 U) 

4’ N- NJ I - U’) U) .- N- U) 0 0) NJ .- N- 0 0 (0 I (0 CI
-. 05 .- In In NJ NJ In -. IS) In N- (0 0 0 in CS)

NJ IS) (‘4 IS) in In In In In NJ C.’) in NJ NJ in in (5) NJ (St

It) ~~ N- U) N- In It) In N- N-
In U) C.’. I (4) 0 50 NJ — U) in N- ~~ U) .- 0 0 0 0 I (0

I- NJ 0 (0 NJ .-‘ ~ I 4’ NJ NJ - In 1’) 0 0 0’ — NJ U’)
U. CO NJ In NJ In In In C.’) C-) In NJ In (5) NJ In 4’ NJ In NJ ~.J

(4) ______________________________________________

N - N - I n  —

0) I It)
‘V ~~‘ In N. IS) N. CS) UI In U) U) N. (‘4 10 In I’., N-
~~ C O I  ‘ ‘ ‘4,1 .— L~ N- en ,— I NJ .- (0 NJ 0 In NJ NJ CO 05 4’ NJ .- (0 50 I

CO CD NJ 0 0 0 4’ In In C.’) 4’ 0 — NJ CO 0 0 — NJ
4-’ NJ NJ In In In In C.) In C.) In NJ In In NJ NJ 4’ In In NJ NJ

4’ ___________________________________________________

U) IS) U) ~~~~ I n N - 1 0 I f lNJ N J N J N J  N -N -
,- U) N- I (0 4’ NJ 0 In In — NJ (‘4 4’ 0 05 0) 4’ C) I 50

NJ 0 (0 NJ CM in NJ NJ NJ In (5) 4’ 4’ CO In 0 0 sO
NJ In NJ In IS) In en C.) in (54 In In NJ NJ In IS) in NJ NJ

~~ U)
SI I —
I. U) Z

44. 0,0’ ‘s 4’ CC’) so N- 01 CO N, 0 .- NJ U) (0 0’ 0 — NJ In 4’ CO (0 05
It) — NJ NJ NJ NJ NJ N- In In In lW’) IS) In (5) In

113

-5 . 5 -- . — —5’- — - S



— - -=~~~~~~~~~
- -

~~~~~~~~~~~~~~~~~~~~~~
‘-——-— — , - 

_ _  ~~~~~~~~

ENVIRONMENTAL TESTING REPORT MDC 10356
OF A FLIJDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

38
L 36
E 34
~~~~~~~~~~~~~~~~ 33

, S  
S

.

w 32 . 

- .

1 31

S ~~~~~~~~~~~~

£ 29
R 28 

S

.

L 22 .

5

11 ;.

S

.

M 17
B 16

9 .

.

. 

-

7 . 
4

6
5 : •

I I I I I I
200 300 400 500 600

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING 25K FT
ALTITUDE ENVIRONMENT, REFERENCE TASK F~153

11

- ____________________________ -- —-5.



~~~~~~~~~-~~~~~~~~~
‘ 

~~~~~~~~~~~~~~~~~~
‘ . ‘

~~~~~~~
5- 

~~~~~~~~~~~~~~~~
5- - . , ~~~~~~~~~~~~~~~~~~~~~~~~~ -— .~

ENVIRONMENTAL TESTING REPORT MDC 10356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

38
L 3
£ 34 :•

33~ •

.

S 

• S

32
1 31

3O~
£ 29
R 28 ’ :~25 •

~

22

1
’ 

•

5

5

5

17 .
~~~

8 16 .

E S

R

6
C 

.
• 

S

— 
: 
,

•

200 300 400 500 600

FREQU ENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING 10K FT
ALTITUDE ENVIRONMENT, REFERENCE TASK F-15-4

115

~

SC•* 555 , S5 . , SS5 ~~~~~~_~~~~~~~~,~~~~~~~~~~~~~~~~~~~~~~~~~~~_ _- - - - — .5 5 ~~~~~— S S-~~~~~~~~~



.., ,‘.,~~~
_.- ~~~~~~~~~~ “— --—----- - --‘--- ‘ -‘- ‘.,. ‘~~r

’ ’5 ’ “~~ ‘.‘.~~~~~ s, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -“-‘5’S— S-5s~~~ .sss ~~‘ 5”~~~~~

ENVIRONMENTAL TESTING
OF A FLUIDIC DIGITAl. TO - ANALOG REPORT MDC L0356
CONVERTER JULY 1976

S

.

F 
38

L 36
£
‘11 .

5 

5

N 32
1 3 1

s
£ 29
R 28

25 
.

‘
.

L 22 5

21 
, 

•

.

Nu LU

M 17 S

•:

7
6 ~~~~~.

5 .. 5

.

.

I
200 3~0 4~0 5~O 6~0 S

FREQUENCY - HZ
FREQUENCY VARIATION AT -5 PSI DURING BASELINE
TESTING AFTER ALTITUDE ENVIRONMENT , REFERENCE
TASK F-16

116



— 5-. S
~~~~~

S . ,

ENVIRONMENTAL TESTING REPORT MDC L0366
OF A FLUIOIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER

*~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ U)
•

0 5 ( 0 ( 0 4’4 ’ N J, ‘*, U ) (0 N J .- ( 0

~~ U )(0 .- 4 ’ 0 5 0 N J ( . J O O OU ) i nU )~~~~~~~O ( 0 0 1 N J
N. 4’ (0 4’ 54) (5) (0 (0 05 iS. Cl (0 N. ‘0 ‘0 1) 4’ lb SO
(“4 (5) NJ (5) “5) In In IS) IS) (5) (54 in In (5) 15’) 

~~ 
IS) in in 15) in

(0 N- N. In N- (0 (4) 15) N. N. N- N- (0 (0
SI NJ - ‘C NJ NJ 4’ ‘— 0 .— 0 (5) It) iS. (0 (4) C) — — — It) 0 0 In

In In N- 4’ (0 4’ It) 4’ (0 (0 (0 50 (0 N. (0 ‘0 ‘0 in CO N -(0 in
— I (54 IS) (54 (5) CS) IS) IS) (5) in in NJ In in 45) 45) 

~~~ 
IS) 451 in

0(54 I
I~ I
• C~I 4’
‘0 NJ

In — _____________________________________________

N. C.’) It) NJ in In in (0 (0 N. In NJ N -in NJ N-
10 0 — In N- 05 (0 In 0 4’ 15) U’) 0 ~~ (0 U) — —N- 54’) (0 4’ U) 15) N. (0 0 N- 0. (0 N- lb 54 C~) 4’NJ I~) NJ IS) in IS) 45) IS) 4’ 15) NJ in (5) 45) in 4’ in in

C, 0 ) U ) U ) —~~~~~~~~~~~~~~ ( 5 ) 4 ’ 0 5 0 ) 4’ N J U ) C D N J N J N J C O N J  —

~~ N- NJ 4’ ‘0 U) NJ 54 (‘4 Il) (‘4 ~~ N- U) 05 05 0’ - (0 01 N-
14 4’ N- CS) U) 15) ‘0 N. (0 CO N- 50 14 U) U’) U’) 0 ‘0 ‘0 4’ in
NJ (5) NJ (5) IS) in 45) In (5) in NJ C’5) I’.) in in in in in 45) in in

(0 NJ NJ U’) (54 
~~ (0 NJ N- In (0 (5) In N. N’

(5) (‘.4 0 4 ’ 4 ’ 0 5 N . 4’ U ) 0 0~~~~~~~~- 0 ( 0 I f l~~~~~~(0 0 5 0(0 I O
Si NJ iS. 4’ N- (51 IS) C.) CO N. 01 sO (0 iS. 44 (0 Il) 54) — 50 50 4’ 5 )
C — (54 (‘1 N-C CS) (5’) in In (5) In In (‘4 (5) in (5) IS) I’S) IS) in IS) in in

1~) ‘s -N- In
0. I

S I N -I  
S

IS II.I OI
(0

0
In

(0 NJ N. C.- N. CS) N- (0 In In N- 45)

U ) Q i n I n 4’0 1 0 4’ U ) ( 0 l O U’ ) 0 0 0 01
54 4’ N. In In In CO N. (0 CO N- sO ‘0 U) *0 CO 0 50 50
NJ In NJ In in In In 15) in IS) NJ In CS) I) C’5’) (5) 55) 4’5l in 45) 45)

1,0 4’ (0 15) (0 (0 Cl lb 4’ 4’ (0 0. In N- Cl CI IA N- (54 4’ U) t)

4’ It) 54) CO In 4’ NJ IS) 50 (0 14) 10 *0 II’) 4’ 4’ 4’ 4’ 50 45) NJ
(‘Ii I’) NJ In IS) In (I) (5) (S) IS) NJ IS) 15) IS) IS) IS) in in in 45) in

U) N. (‘4 NJ ~~ In (54 In U) (0 N. C.) C.’) N. U) N.

4’ NJ 0 ‘4 0 05 4’ 0 (0 0 0 is .i’~ 0 ~~ 
so Os In .-. N. *0C 0 50 U) CO In U) NJ U’) N. N. U’) CO U’) 50 U) 4’ 4’ — U) ‘4 15) NJ

— (I’) NJ (5) NJ In In In (5) in In In (4 in in IS’) (‘I IS) (5) 55) IS) CS) in

V S  I
141 I
‘5 ItJ N.
(0 0

OS
(54

In (0 U) IS) (5) (0 N- U) In CM N. CS) N. (4) (51

- ~~~~ Q ( ’ 4~~~~~~~~~~~U) 0 C O C .’ . ( 0 4’ C O i n. U ) 0 1 0 I n I n N-
U) *0 ‘4 CM 4’ NJ CO CO (0 It) 50 14 (4’) 4’ 4’ ItS — 4’ 0 45)
NJ In NJ in in In In In in in NJ In in (5) iS) In IS) in in in 1)

0 ) 1 - ’.  Z
I. It) s 4’ 14) CO C... 05 CO N- C) NJ 14) (0 05 0 — CM In 4’ ‘0 (0 05
CC. 0’ 0. (A . ‘  — NJ NJ NJ NJ NJ NJ In in (5) In C-) IS) IS) IS)

117 

— S - - - S5--5~~~~~~ — —



-
~

-5 
r 

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

~~~~

—---‘

~~

- - S ~~--~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ - .

ENVIRONMENTAL TESTING REPORT MDC L0356
OF A FLUIDIC DIGITAL-TO-ANALOG JULY 1976
CONVERTER
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STEP PULSE BASELINE TEST . REFERENCE TASK E-2-1
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