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EMI QUALIFICATION REPORT

1.0 SCOPE

This test report covers Electromagnetic Interferance (EMI) Suscept-
ability tests performed on the Validyne Model MC170AD-Q2/MC370AD-Q2
Remote Multiplexer Module Case and associated plug-in signal condition-
ing modules and accessories. The tests cover the susceptability of the
Remote Multiplexer to the following EMI input modes:

A. Conducted radio frequency EMI on the AC power line

B. Radiated radio frequency EMI on the input signal circuits
C. Conducted EMI transients

D. Radiated EMI transients

2.0 APPLICABLE DOCUMENTS

A. Validyne Test Procedure number QTP 82-007 Rev. A
B. General Electric NED Document number 249A1238 Rev. 5, EMI
Susceptability Test Guide

3.0 TEST RESULTS

3.1 Conducted RF EMI, 0.5 to 100 MHz. The DI325-Q2, PT174-Q2,
CD173-Q2 and CM249-Q2 signal conditioners were not significantly
affected by conducted RF EMI of 5 Volt peak-to-peak.

In the case of the TC292-Q2 and BA332-0Q2, the output stayed within 1%
over the entire frequency spectrum of 0.5 to 100 MHz, with slightly
lowered thresholds of -2.5 db at 52.7 MHz, and -5 db at 53.0 MHz,
respectively.

3.2 Radiated RF EMI.

A. System Test. In this test the digital output of the Remote
Multiplexer was in parallel with the RF EMI signal through a
50 foot tube. The DI325-Q2, PT174-02, CD173-Q02 and CM249-Q2
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signal conditioners were not significantly affected by radi-
ated RF EMI of 5 Volts peak-to-peak. In the case of the
TC292-Q2 and BA332-Q2 the output remained within 1% over the
entire frequency range of 0.5 to 100 MHz with slightly lowered
thresholds of -3.8 db at 28.1 MHz, and -2.9 db at 98.5 MHz,
respectively.

B. Individual Signal Conditioner Tests. In this test the input
signals to the plug-in signal conditioners were coupled with
radiated RF EMI through parallel cables in a 50 foot plastic
tube. The PT174-Q2, CD173-Q2 and the CD173-Q2/CM249-Q2
combination (with the CM249-Q2 output coupled to RF EMI), were
not significantly affected by radiated RF EMI of 5 volts
peak-to-peak.

In the case of the DI325-Q2, TC292-Q2, BA332-Q2 and the com-
bination of CD173-Q2/CM249-Q2 (with the CM249-Q2 input coupled
to RF EMI), the outputs remained within 1% over the entire
frequency range of 0.5 to 100 MHz with slightly lowered
thresholds of -1.7 db at 2.48 MHz, -9.7 db at 2.11 MMz, -4.7
db at 22 MHz, and -0.9 db at 2.82 MHz, respectively.

3.3 Conducted EMI Transients. There was no effect on the outputs of
the plug-in signal conditioners or the combination of CD173-Q02 and
(M249-Q2. There was a +0.13% effect on the output of the PS324-Q2
Remote Power Supply.

3.4 Radiated EMI Transients. There was no effect on the outnuts of
the plug-in signal conditioners or the combination of CD173-Q2 and
CM249-Q2.

4.0 TEST EQUIPMENT

The 1ist of test equipment used was as follows:
A. Transient EMI Generator
8. Hewlett Packard 8601A Generator/Sweeper 0.1 MHz - 110 MHz

QTR 82-01C Rev. A -2- 6/82



List of Test Equipment (Cont'd.)

5.0

C.
0.
E.
Fo
G.
H.
I.
Je

Hewlett Packard 1201A Oscilloscope

Tektronix 465 Oscilloscope

Digital Multimeter, Data Precision Model 245

Digital Multimeter, Data Precision Model 248

Isolation transformer with electrostatic shield

Isolation transformer, TRIAD

Heathkit Decade Resistance Box, IN-17

9 Volt battery with 90.9 k g resistor.and 1 k @ 10-turn poten-
tiometer as signal source

EQUIPMENT TESTED

The following is a list of the part numbers and serial numbers of the
equipment tested:

Part Number Description Serial Number
1. MC170AD-Q2 Remote Multiplexer/Module Case 54279
2. PSi71-Q2 Plug-in Oscillator Power Supply 56287
3. PS2%4-Q2 Power Supply Card Q9702-2-8
4, AB295-Q2 Analog Card QS981-2-E
5. AD296-Q2 Digital Card . Q5982-1-A
6. 9860-400-Q02 Filter Board Assembly QS981-9-400 Hz-B
7. DI1325-Q2 4-Input Digital Encoder QE424-4-B/QE427-1-B
8. PT174-2-Q2 Platinum RTD Conditioner QES07-1-E/QE579-14-F
9 TC292-Q2 Thermocouple Conditioner QE425-1-A/QE583-40-8
10. BA332-Q2 Buffer Amplifier QE419-2-C/QE419-957-8
11. CD173-Q2 High Gain Carrier Demodulator QE538-2-C/QE428-5-A
12. CM249-Q2 Remote Carrier Modulator 55420/55421
13. PS324-Q2 Remote 24 Vdc Power Supply 56460
14, PC202-Q2 Potentiometer Conditioner QE427-2-C
NOTES:
1. [Items 1 through 6, above, comprise the MC170AD-Q2 assembly.

QTR 82-010 Rev. A -3- 6/82



NOTES (Cont'd.)

2. Items 7 through 11 and 14 are plug-in signal conditioning

modules used in the MC170AD-Q2.

3. Item 12 is a remote device used in conjunction with the
CD173-Q2, electrically connected via cable.

4, Item 13 is a remote power supply used to provide 24 Vdc to the
MC170AD-Q2 for use with the DI1325-Q2.

6.0 TEST DATA SHEETS

Specific Data Sheets listing test data for each item tested are included
in the Appendix to this repart.

7.0 QUALIFICATION TEST PROCEDURE

A copy of the qualification test procedure, QTP82-007 Rev. A, is
included in the Appendix.
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APPENDIX I
Test Data Sheets, Pages A-2 through A-35
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DATA SHEET

Section 5.0: Conducted RF EMI, 0.5 to 100 MHz

Equipment Tested:

: et e B
WC170AD-Q2, SN L 4271 ps171-q2 5 b ~3 7
P$294-2 £ A 7pL-2-8 AB29S-Q2_C 547 = 2-E AD296- -Q24&S5 752-/~A

- o i - |
SIGNAL COND. MODULE: Type DL 22862 §/NGEG2u-4-3 510t =23

| RF Input . gffect on Output (Describe) . B
| | Thresh'd
| MHz 7 P-P i -j VP'P :
r:l;/ 2 | OurPUT iT NO Al =569 4 Vv B\—‘ l
! MAX. QT UT wiTe R rF = 571 2VDh| .
| ‘ -
M A ) - =N 619 Vo ! ,
| ‘ \
| ‘ |
| | |
| | |
i I '
t
|
| | |
| | |
| i 5
; | |
! | i
Test Squipment:
I[solation Xfrax
RF Generator(s)
Receiver/DAC .o
Digital Multimeter -
u ;v . ’ \
Jscilloscopes JAT N
A~ Test by Cass flartin Date 4/12/82
2/ Q.C. Approval Rod Marshal) oate 4/12/82
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JATA SHEET

section 5.0: Conducted RF EMI. 0.3 to 100 MHz

Squipment Tested:

o~

A 5 o —) - ’
MC1T0AD-Q2, SN 54 279 ps171-q2_S4 237

«
J

2529402 £ 9702-2-S as295-0a3S9 I/ ~2-K  rp2es- -q2 REHF2-/1-A

SIGNAL COND. MODULE: Type /° !7w.cb §/N Ql->37-1-178lot_ 273

RF Input . Effect on Qurput (Describe) | B2l 5
T ‘ _Imrah'd .

MHz | V P-P | ' Vp-p :
S P Cwuriur NITH D -, - » S 3Y VD¢ |

Man . SUTPNT Whtw Ras T 9 Ly DG | .

-— # el - . ) ¢ { ;

M A o '\0 AR A) - Yo r - J £ 4 S8 Y¥e | |

Test Zquirment:
Isolation X&r=r
RF Generator(s)

Receiver/DAC “o it
Digital Multizerer M‘r":n. _“VS
Oscilloscoves ' JA ,:I PN
'
T Test by____Cass Martin Date_a/12/32
</ Q.C. Approval Rod Harshall Date_a/12/02
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squipment

iC<"0AD-

?S254-Q2

SIGNAL COND. MODULE:

n

Squirment:

-
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Isolation (o=r

RF Generator(s)

Receiver/TAC

Jigital Multimeter

e Lo
Jscilloscopes




JATA SHEET

Section 5.0: Conduczed RF EMI, 0.5 to 100 MHz

Squipment Tested.
: K G ‘ -
wC170AD-q2, s S AT79 PS171-Q2 5257

ps294-q2 & V7CL-2-8  apass-q@ £5 G31-2-L AD2%6- -q2 @ S532-/-A

-~ . D2
SIGNAL COND. MODULE: TypeClL!173-C7 /NG 3V -2-C Slot =<3
RF Input | Z#fect on Ourput (DescTibe) | B [
. ! J Thruh d )
| MHz vV 2P | ; .
”\/ /)‘/‘ C\ﬂ.’nl\" Wl AT Ve ‘J: "";‘ - l.c: j‘ b, :-\‘C !
Max . Curfu 1 T4 i: = . i o1 v V' Ny ; f
il ) -u 3V Ve | ,
|
{ | ,
| |
| | |
. : ?
] : ! ]
| ‘
} |
| | ‘
Test Equipament:
Isolation (fomxr
RF Generator(s)
Receiver/DAC
Digital Multimeter S
Oscilloscoves J F':d
v T v
VAC }\
A Tees by, Cass Martin Date_4/12/82
&S Q.:- Approval Rod Marshal) Datse 4/12182
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JATA SHEET

Section 5.0: Conducted RF EMI, 0.3 =0 100 MHz

Zquipment Tested:

MCIT0AD-Q2, S/N S 4279 ps171-Q2_5 625 7

ps294-2_( 9792 = 2-B ap29s-qz_3SG Y/ = 2-£ ap2se- -q2_XS9452-/~A

- . - el N LR e A &y .'w 4 My " A :'\
SIGNAL COND. MODULE: Type TCAAN. (28N 0f--/-/A8los_ 13

RF Input | Effect on Qutput (Desc=ibe) ™M
T J Thresh'd ’
MHz ! vV P-? | Vp-p |
o . 3 | a
s v 2!l CwT P wilTi+ wo = = 0-¢v% Vi | |
! L r»‘»/ \ | i
! ,'\l‘\. |‘> b B WUl A ) T \, 'i o : o e v /v:
| |
i 2 =00 1S VO
R T - AL | |
A W T 4 nl 3 W (< - TS i 3A7C. L 11') |
i
! i
? .
Test Egquirment:
[solation (&=
RF Generator(s)
Receiver/DAC ,g{,.-_i.\ "
ot ~o\y
Digital Multimezer i
v L'Q_ 3 T’\(.
Jscilloscovpes VAZ XN
‘/41 3‘\ Test by Cass Martin Date 4/12/82
- n Y] = . —
5~ Q.C. Approval '0d Marshall Date 4/12/32
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OATA SHEET

Section 5.0: Conducted RF EMI, 0.5 to 100 MHz

Equipment Tested:

MC170AD-32, SN D 7279 P8171-Q2 4237

25204-q2 RV7C2-2-F ,paes-qza SST5/-2-E ap2s6- -2 £S5TL-/-A

- - -

SIGNAL COND. MODULE: Type ~/A%32-&) s/N&F Li<.2-C Slot_ L3

RF Iaput Effect on Output (Describe) - ¢
T | Thresh'd
Mz | VPP | 1 Vp-p

| ! |
o) ey o 1 %

SYPd -] DUTPUT wire mo 2P = |- 04Q0VIX] l

| ! |

|

*»S
o0
<

Test Equipment:
Isolazion (&=
RF Generator(s)

Receiver/DAC
Digital Multimeter A

~

fﬁﬁ‘
-~ ‘1Y 3 :. = oy
Jscilloscoves W A R

'Q) Test by Cass Martin Date 4/12/82
2/ Q.C. Approval_ Rod Marshall Date 4/12/82
TP 82-007 A7 4/82




Section 5,0: Radiated RF =4I  SYSiéem

Squipment Tested:

MC170AD-Q2, SN 54 279 PS171-Q2_556257

PS294-2_ QG702-2-/3  AB298-Q2 RS 75/ -2- £ AD296- -Q2_g 5532/ -A
- s

& N 4 p L ) { - ) 2
SIGNAL COND. MODULE: Type D-32i-ai s/NAAL 19-lofloe 22

RF Input | Effect on Qurput (Describe) | BMI l
- | Thresh'd {
MHz VPP | Ve-p '

SVEP| cutimr wiTe N0 R P = 5490y |

|
|

] = |
- — T+ /4=, > e |
MAX . cuTyul ~1 «! = _)-7-/,,.)(:

LMy~ : ' - ‘3\63‘6‘“&: |
| |
| i
‘ i
' 1
|
:
: K
{ i
, |
Test Zgquipment:
[solation (fraxr
RF Generator(s)
Receiver/DAC
Jigital Multizeter
Oscilloscopes
’\/\] Test by cass Martin Date 4/12/82
2/ 3.c. Approval Rod Marshall Date 4/12/82
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DATA SHEET

Section 5.0: Radiated RF IMI (sSvSTEm )

Zquipment Tested:

MC170AD-Q2, SIN_S 427 § Ps171-q2_5 6277

PS294-2C 97°L -2-8 AB29s-q2 &5 181 ~2- E AD296- -Q2 &ZS932-)

e P Jr Sy - ) R
SIGNAL COND. MODULE: Type /-~ //74—61 §/NOEST7-)~E Slot_ =2

RF Input ; Effect on Qurput Describe) | BMI
| Thresh'd
VHz |V P-? | Vp-p
‘5--V)~/" OUTPUT LT N )2 =2 |-037 VD¢
;Nﬂ-v BATIUT i WITE 2.7 = ;. 04 S VPC |
:'\4",\" . ’ . .‘/~’33('-"\/')C E
‘ 1
| |
| |
|
|
i
Test Equipment:
Isolation Ufrmr
RF Generator(s)
Receiver/DAC
Oigital Multigeter -
dscilloscoves QTN —
W N
(/=) Test by Cass Martin oate 4/12/32 i
2/ Q.C. Approval Rod Marshall Date 4/12/82
TP 82-007 A-9
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DATA SHEET

7

Section 6.0: Radiated RF SMI [ SysT3wm)
Squipment Tested:
MC1T0AD-Q2, S/N S & 279 PS171-Q2 > 6237

p8294-2 & 9702-2-13  AB298-Q2 . SG 1 —L~L  aD2%6- -Q2 B S5G9L-/-A

SIGVAL COND. MODULE: Type CDi73 - &L S§/N &E& S3¥-2-Cslot__ 23

CMAvq-kL  Syw2c ~y A
RF Input | Effect on Qutput (Describe) | BMI |
- ) i Thresh'd ;
L MMz v PP | ' | Vep-p |
! - | _ g - E / ‘ |
S /|)“9 . C‘,u’r(’“r WITIr NO ﬂ- F. = | 097 v D(. . i
Mf\\# ~ u’_,."\'{“ Vg[\\—(f /2‘: - l -9 i VDC |
4. - 2 % 2 l -~ SV 6 y’ \) & l
f ‘»
Test Egquipment:
Isclation (frar
RF Generator(s)
Receiver/DAC
Digital Multimeter I Egi Q'
Jscilloscopes 4 '\";; T(\
JAO N
((-;. Test Dy Cass Martin Date 4/12/82
</ Q.C. Approval Rod Marshall Date 4/12/82

qT? 82-007 A-10 e



DATA SHEET

Section 5.0: Radiated RF IMI (swsram )

Sguipment Tested:

MCIT0AD-Q2, SIN__ S 427 9 ps1n-q2_5 2 Y7

7$294-2 G G702 2-8 AB295-Q2 K$9 81 -2-15 AD296- -Q2 Q€ G32-/-A

SIGNAL COND. MODULE: Type ' C 292-87%/N X& 425-/-ASlot 23

RF Input ! E¢fect on Qurtput (Describe) EMI
| Thresh'd
MHz [ v ?-? Vp-p

5 - e - = i v
S Y /7" OUTAUT wh T ~Ne Lo . = OUY

o .7~ P ’
| My . ouTPUl wWiT1H &r = o136V

| ™MIN. ) ¢ v - vV

’

“’)-.?'/ - ',”/’ | A ,’[1.-h- - w {) ":29)"/ DL ,ﬂ,‘)a‘: 1Y

» o / - -
g T % "Z fo v MTPAL

Qw

'C",:S 21\; i .{lt«"!'

P
ouT/ur Te s v

Test Equipment:
[solation (&=
RF Generator(s)

Receiver/DAC
Jigital Multineter EEI‘ Jd
dscilloscopes P Coges e
- LL:_{ ,\P‘
A \\ Test by Cass Martin Date 4/12/82
NS/ q.C. Approval Rod Marshall Date 4/12/82
QTP 82-007 A-11 4/82



JATA SHEET

; ‘s 4 L
Seczion 6.0: Radiated RF EMI (SvsSTsm

Sguipment Testad:

MC1TOAD-Q2, S/N S 4 279

562

-

37

P$294-029702 -2 -1 AB29S-Q2_&S59 ¥/ -2-F

AD296-

Q2 XSG F2-/-A

SIGNAL COND. MODULE: Type SAJ32-&L S/N&EY:i-2-C Slot_ -
RF Input E£fect on Qurput (Desczibe) . BMI |
r | Thresh'd |
@ | v e
D—V‘,.‘fﬂ. :u_u—.ﬁ“*.— w.\ :.rl ‘\0\; /Lﬂ ; - c } 73 \/ “\‘C't l
,VJ/Y «l ‘/'-4"- W) M tg" ': = , Rao v )(- :
NIV « - 0 3’ 5s‘-i T
2.05 Wh s o QL VDL R W T '&A"*’“‘j"}j o |
’ ; ' E I “"7 { 5’3 Vv /') / :
3 ~ABS |, ¥ VDL v/ Ayq v o
}
|
{
Test Equipment:
[solation (&=
RF Generator(s)
Receiver/DAC
" - -t
Jigital Multizeter J;{d-.e
-~ L] :ﬂ"-.-—
Jscilloscoves !é E«_ 2
JAC
A =~ Test by Cass Martin Date 4/12/82
< Q.C. Approval Rod Marshall Date 4/12/82
JTP 82-007 A-12
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JATA SHEET

Section 5.0: Radiated F =MI

Zcuipment Tested:

“C1T0AD=Q2, SN 34279 e3171-Q2 96257
?5294-2_%702-9 - AB29S-Q2 'S S J/=2-& AD296- -Q2 RSSG82-1—i}
SIGNAL COND. MODULE: Type F°7 /2% -L L §/N&i so2-/- £ Slot_ =3
RF Iaput Effect on Output (DescTibe) . B2 ;
! ! | Thresh'd
MHz | vV P=P 1 ; Vp-p |
VPP | owrPNT wiTk N Rz LooTVIC | |
- 1,018 Vo< ' |
i X & u (Pl . W e F = 2138 A {
Ane QUTPUT & n - 025 D |
: ' {
Test Zgquipment:
Isolation (&mr
RF Generator(s)
Receiver/DAC =~ A
“~
Digital Multimeter M
Oscilloscopes w ,é.gj‘ 3 >\\
"'?_’Tgst )4 Cass Martin Date 4/12/82
=7 Q.C. Approval Rod Marshall Date 4/12/82
ITP 82-007 A-13 /82



Section 6.0: Radiated RF 2MI

Squipment Tested:

MC1TOAD-Q2, S/N & & 275

78294-Q2 R9QT702-2-8 AB295-q2 RS9 F1-2-i

PS171-Qqz S 62137

SIGNAL COND. MODULE: Type(Di73- &L s/N @ £533-2-Csloe__23

AD296- -Q2 & f982-)~1

RF
-

V P-?

Input ; E£fect on Qurput (DescTibe)

o ¥V 20 Quilul wil\®s NS L. ¥

=/ 02 VD

- - = -
MAX. OSuTluT W\Tw K£:Fz ). 0,2 VOc

™M W~ f s 3 ;O-QQXVJC
Test Eguipment:
[solation (&=
RF Generator(s)
Receiver/DAC .
Digital Multimeter wis
Q{‘h‘. = W
Jscilloscopes S
ARG N
/; Test by Cass HMartin Sats 4/12/82
2/ Q.C. Approval Rod 'Mlarshall Date 4/12/82
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QATA SHEET

Section 5.0: Radiated RF =MI

Zguipment Tested:

MC1T0AD-Q2, S/N_ 54279 PS1T1-Q2 D 6257

SIGNAL COND. MODULE: Type CD/77-&% §/N €4°§725-2-Cslot 23
eM 2—‘-1"7'&1..‘— 3—&—920

—
!+ Couplul|  RF laput | Z£fect on Qutput (DescTibe) - ¢ |
o | Thresh'd i
b AN A et - ° |
Yy e ?‘: % , ?‘? : i Vp‘? |
. CM24%9 ‘
v ) g ] e . . . y :
5 Aol 50 P gurPar wice N Re. < 020 V) |
/ | e , ~ n 3 ¢
Wizl o Juf‘/‘"". Wwlipy &8, = [ - VAT VRS ' ‘
| - N i |
| MV ; % ¢ = 013 V L
;
|
|
Test Zquipment:
Isolation (&=
RF Generator(s)
Receiver/DAC /7
Jigizal Multizezer e W
v #s,_ﬁ:‘
Jscilloscapes =
/ - 3 c ! .
= TestT by Cass Martin Date 4/12/82
- - M
27/ Q.C. Approval Rod Marshall Daze 4/12/82

QTP 82-207 A-15 482



Seczion 5.0: Xadiated 3F =MI

Sguipment Tested:

MC1T0AD-Q2, SINS 4L 2LT79T

JATA SHEET

2$294-29702-2- 13

PS171-Q2_S 42487

AB29S-Q2. 4§ G5/ —2-E AD296- -Q2 &S9§2-1~A
P - - - a2 ™ ) ol N, »l’ - -~y .
SIGNAL COND. MODULE: Type DI32v-82 S/NAe&l2y4-<-5 Slot__ < 5
RF Ianput E2£fect on Qutput (Describe) | B2 ;‘
. | Thresh'd i
L MHz [ v PP | | Vp-p |
sY ,‘-J"‘ QUTPUT WIT M 2=z §-452 v D¢ l I
| M A QUTTUT WITwW /:_l = §-7¢9 :
| M = 5l blevIe I
2-48 e QATPUT Wy %) e 2v 0/
! . :
Test Zgquipment:
[selation (&=
RF Generatar(s)
Receiver/DAC
Jigital Multigeter \:‘; &
Oscilloscoves w"{z/_stﬂ
JA C J&
A=3) TesT dy_____Cass Martin Date  4/1
Vi) ™ —— £12/82.

qTP 82-007

A-16
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JATA SHEET

Section 6.0: Radiated IF =MI

Zcuipment Tested:

MCITOAD-Q2, S/N S 4279 PS171-Q2

?5294-92_"1702-2-43 AB295-32 RSTFI-2-11

56237

AD296-

Q2 &85r932-1-A4

o = >,
SIGNAL COND. MODULE: Type - 27R-Qlg/N QL 425-1-A sior X3

RF Input _' Effect on Ourput (DescTibe) | B l
| Thresh'd ;
Mz | VPP | | Vp-p |
P : | j
; u'a,‘,"’u\T wy T4 ND /14" = = 0- DO:;VM
~ ' { :
i ouTPUT ATk RF - =/, pg v :
MIN TuTPA7 -0-071 V)
|
7 i
| |
;’, i J I bty T 14 n 2 : /.UL‘-V

Test Egquipment:
lsciation (&=

RF Generator(s)

Receiver/DAC

Jigizal Multimetsr

Jscilloscspes T
TNy
v, JAC A
/33 Test by £ass Martin Date 4/12/82
W 2.C. Approval Rod Marshall Date_ 4/12/32
QTP 82-007 A-17

4/82



DATA SHEET

Section 6.0: Radiated RF EMI

Equipment Tested:

MC1T0AD-Q2, SN S&27 9 | ps171-Q2 5 €257

7$294-2 X 7702-2-8  aB29s-q2 &89F/ - 2—/= AD296- -Q26:S° 9 52-/-13

SIGNAL COND. MODULE: Type AA132- (L S/NGE4/F-2-C slot__ 2D

| RF Input g Effect on OQutput (Describe) | BMI
i 'Thresh'd |
MHz vV PP | | Vp-p
. : . ! |
& Ve | OATPAT WiTH WO LF. = /e Q17 /)Ci !
1 l R . 3
; “ - ’ L/'Z
Mk ouTour wire  BF el SSVE] |
VT CuaTPIT L s / v 9 /)Cf :
DO MW PP | 0UTPU? = | 2300 VT AL cagc |
’ 3 Ve ; 1
p 'Q'C’IV‘T’; 7 - N Ia I’7 V/DC /\'/-.o (1\“97(‘ ! ;
Z % ’
| |
] i
| 1
‘ ! | .
| ] ;
| [ {
| |
Test Equipment:
Isclation Ifrmr
RF Generator(s)
Receiver/DAC
Digital Multimeter /—;’E : |
Oscilloscopes ;fl'i.i&
WoS-T N
JIAC N
o :
j lest Dy Cass Martin Date 4/12/82
~ Q.C. Approval Rod Marshall Date 4/12/8%

QTP 82-007 A-18 4/82



F o =
- CML4T - ssb20 ~IA
F Corploed RF Input Effect on Qurtput (DescTibe) r B ;
A I T | Thresh'd i
< ,4%/;.,~~ MHEz | VPP | Vp-p ,
< CM2 | : ; S| |
] “Vid| duarPur W T N LTeeE d IR '
—~ A ‘;;:1 | 4 , | |
~ fuons" | : 'v_,f,-).‘x( Y A T[’._( W‘l H K- ! /‘ - ’:191, - iboalling f
VL i : 135S VDo
2.3 ezl - 4
P = :‘( o /2“4,% = e 5‘3 ; .
i
Test Egquipment:
[solation (&=
RF Generataor(s)
Receiver/DAC
2igizal Multizeter P ~
£ L ; “
Jscilloscoves .’%"iﬁ‘ﬂ
— W AT W
3 Test by Cass Martin Date  4/12/82
= Q.C. Approval Rod Marshall date  4/12/82
~- -~ Am-
JTP 82-007 A-19 4/82

JATA SHEET

Section 5.0: Radiated RF =MI

Zouipment Tested:

MC1T0AD-Q2, S/N 54279 PS171-Q2 §£ 237

?5294-92_9702. - 2-13 AB295-Q2 (WSG9 3/ -2-&

- - e o >
SIGNAL COND. MODULE: Type €327 - i S/N @y 533-2-C sloe 27

AD296- -Q2 &S 9R2-/-A




Section 7.0:

DATA SHEET

Conducted EMI Transieiits

Equipment Tested:

MC170AD-Q2, S/N S «+2Y

] PS171-Q2_ S5 & 277

PS294-Q2

Q2703 -2 -

83 AB295-Q2 @S ?5/-2-¢

SIGNAL COND. MODULE: Type D' 2>-G L

&Y

S/NCE “'.2"',/’_5 Slot o~

AD2%6- -Q2_QS ?82-/-4

RF Input Effect op Output (Describe) EMI
"3 Thresh'd
| Mz vV P-?P Vp-p |
% & o 5§53V
i
| 1o | 30 -3V
i - |
| 290 | 350 SR 3V
ol - I 5 - A~ "1V
5= | Y 57§D >3
N - A1y
e OO ! ; 3~ S 3 \J—i h -
Sco | 39 5- 52 &=
| v A 2l R
! A fa . i3 y /7
l | B 0y ve L s e Selliz e/~ l
’ l RIS = ad R 4 /
| |
| | | |
r i
i | s
; ?
‘ | |
| | |
Test Equipment:
Isolation Xfrar /. 7 -3 s ZMI TARASIENT )7
RF Generator(s) Nf?
Receiver/DAC 55704
Digital Multimeter DATA J2AXi(/sn 267 ConTaL BISCe

Oscilloscopes ~ o 7Ximni X Lp/y CenTlic o IS 6/
Test by g /S ,;;-/'/'\72 T Date :/ I ‘9//]74/
Q.C. Approval (= Date_ £ [/u]f2
N 72/ - *
QTP 82-007

A-20

4/82



cquipment

MC170AD-Q2,

PS294-Q2

IGNAL

lTest Equipment:

isoliation irtmr

RF Generator (s




DATA SHEET

Section 7.0: Conducted EMI Transients

Equipment Tested:

-t N

MC170AD-Q2, S/N_- T2 5 psi71-q2_ S (275

PS294-Q2__(09702-1-3  AB295-Q2_RQS 921-2-& AD%- -Q2_ &S F23-/-8

SIGNAL COND. MODULE: Type ( D/2-42 /N G£425-5-8 slot_23

C™29d-al 5y 2| ~yri
RF Input Effect on Qutput (Describe) EMI
- Thresh'd
™ MHz vV P-p Vp-p
| | - J T 9 A
|
| o 1D ‘ 3 o %N 'l,- v
E ) D { J v 4 oLV
o AR e .
| 3.0 |3 e bV
| o | i
| droc | @ o bV
| {
o= e v/
| ez | 2¢ ¢2 6"
| |
! f I M €ilel B LwS onl”
| ' ' *'A ’ RN A X
| 1 | A s 2 etz addine d & asculescRA
| | ’
| l I
I
| 1 ’ |
‘ i | ;
| E ;
’ | | | |
Test Equipment:
Isolation Xfrmr <~/ T -2 N ST TIANTIFAT G RETLA.
RF Generator(s) _ N, B
Receiver/DAC _ 5.3 208
Digital Multimeter 0773 /AiciSin Z95 conwRIC T ISch
Oscilloscopes  c<7Cinv X Lo o Cenidow d 15°¢1
<] 2 e ” — / / / - g
Test b)’ ‘{."‘- ’ /’..’ﬁ’ll 1y A~ D‘te < // '{".//' <
( Vo
Q.C. Approval \ ;-\j Date Q:) lb[Q &

QTP 82-007 A-22 4/82



DATA SHEET

Section 7.0: Conducted EMI Transients

Equipment Tested:

-~ = /S Y :
170AD-Q2, SN s 4275/ PS171-Q2 5 £ ~3J
PS294-Q2 Q 9202-32-23 AB295-Q2__ (S 93/-2-£  AD2%- -Q2__ QS 9 F2a./-A
.q/- N 8" "‘“ - S :'7-",
SIGNAL COND. MODULE: Type ~—«-<~L&C§/NTFL27-2-C. S§lot < O
{ RF Input Effect on Qutput (Describe) EMI
- Thresh'd
5L )}d-lz V P-P Vp-p
E_// p | & & [ co2 VvV
L i
7o |ace /. ICLV
‘ " / AL & /
' X | 3w / "V
T A Foah 8 )
| ,\.—: i_)h—\’v L' <
| ] § - \//
P I y (TN v 7 =
! ," ~2 ‘—: - -1V
R S e
| | "
g ; | o cle b e ALl k
! ; ; S il kT L c‘:ucﬂ-‘-ic;l’-{
| | | A efle( QEAVES ¥ ST
Tl B

e

|
|

Test Equipment:

Isolation Xfrmr A~ 7 7 -3 . ST TEANSIE T CEnltATER
RF Generator(s) A /A
Receiver/DAC SS5757%
Digital Multimeter D173 2015 ¢ fiov U3 Conéoe # k5l
Oscilloscopes 7~ i TAin 1%  —«o5 Cowipel = /54| -
£ g  J— o v
Test by - /T35 1as R4 Date ,;-//5/)1‘
[
.C. Approval (72 B
Q.C. App o Date_(/ie/72
QTP 82-007 A-23

4/82



DATA SHEET

Section 7.0: Conducted EMI Transients

Equipment Tested:

MC170AD-Q2, S/N 5 42/ PS171-Q2 5 /- 2 %3

Ps294-2 R9703-2-8 AB295-@2 (S 28/-2-E ap2%6- -2 QS 292-/-A

- ) 3 ")

SIGNAL COND. MODULE: Type 7¢-“2~L'L §/NIZY¥3-“. -5 slot_ 73

[ RF Input ! Effect on Output (Describe) EMI
*; ] Thresh'd

‘ WHz V P-P Vp-p

| |

[ £ : > ] ei1 7T VY

f o | 3s6 e 7 V

| | |

F |

| A bee | 07

! /‘ i ’.“\: / - ! 7 \'/

3 S ! 4 ] Gy TV

| )“ > i 1e S 7 "

! | ’ = A A

; i i ok PNy I

! ' . ;\_. : ‘\' g

; ? ne <l /- ;‘Jj‘dt.““.{ Ao TR /1'

| |

' |

| | |

| I

| | 1

Test Equipment:

Isolation Xfrmr /-~ 7 -2 /N EMi TABANGGRNT T
RF Generator(s) /0
Receiver/DAC STEIC 8
Digital Multimeter 277+ liciciov 24 Y  rontReC PO ISC G
Oscilloscopes ~ ¢ 7' n w75 Convrlil, 2 (5
o™ . ans 5
Test by “ /73S A N P D‘te '/. // B /( 3
Vo
Q.C. Approval ( :’:) Date Q,[ 16 /52

QTP 82-007 A-24 4/82



DATA SHEET

Section 7.0: Conducted EMI Transients

Equipment Tested:

MC170AD-Q2, SN S 291 pS171-q2_ S (2%}

Ps294-Q2__ D P702-2-03 AB295-Q2_(S F8/-2-& Ap2%6- -Q2_S 7%3-/-8

SIGNAL COND. MODULE: Type 7/ -2 §/N( /3 79-/%-F slot__<°

RF Input Effect on Output (Describe) EMI
Thresh'd
MHE .| V PP e
e | = God f
e LR A
| iV
' = E i C 1< 3. ¥
- ‘! 1o '\‘.; 2
. ] il e
l i Ne # e i 4 Q'ZL:.'Pft'C
’ ; ' N fe
! { N ‘fﬂ\ v"bu'«\-“c( - < “/F
| |
| | |
| | | |
. | } |
q | | |

Test Equipment:

Isolation Xfrmr /7 3 o A/ TRANLIINT G NREAT LA

RF Generator(s) i

Receiver/DAC £57C5

Digital Multimeter 2174 ,JAic/4isvV Zu CoviRee o IS &

Oscilloscopes Rk B XS ConTilol IS G

1 e -~ AN / J )

Test by v 7733 Ve ’ A, Date C//¢ -
Q.C. Approval \&/ Date &l Je /22

QTP 82-007 A-25 4/82



DATA SHEET

Section 7.0: Conducted EMI Transients

Equipment Tested:

MC170AD-Q2, S/N >4 27 PS171-Q2 5 © <Y 5

Ps294-2_ @ 9702-2-13 aB295-2_(0S 98/-2-& ap2%6- -Q2_Q@S 2792-/-4

-p ~
SIGNAL COND. MODULE: Type >332-2-GAL“§/N &/- =15 -17slot_ 3

RF Input Effect on Output (Describe) EMI
73 Thresh'd
MHz vV P-P Vp-p
- c e ’ cC "1 vV
5 oy Vv
| o iy /
‘? | ;—" v v b v
; 9 i f ',_,\) J Q J 2 v
2 G A oy
—“ B ‘ g e i
- | 3~ ¢S S
T /
/ 2 ,— v [ - " A ; v
| Ao Affersns nth EME =m0
;, L afy@y Vsl eseklos 4//‘..(
| N - 'i'.‘
| |
; 1
L
Test Equipment:
Isolation Xfrmr ""'z-"— 3 N LT TAAYShNT ’JL.IVQC‘:L/';_‘(L
RF Generator(s) A
Receiver/DAC 55" 70%
Digital Multimeter DAr: rAuCi¢ o  Du Cinitat 1 150 [
Oscilloscopes 7 Tiinie £S5 donheL o 197t
Test by CASS  MplT v Date 5/' (. g; 2
Q.C. Approval ('A»_-\) Date G[/u[ 9%
-

QTP 82-007 A-26 4/82



DATA SHEET

Section 7.0: Conducted EMI Transients

Equipment Tested: P S dl4 - &2

MC170AD-Q2, S/N el PS171-Q2 NN/

PS294-Q2__ 1} N AB295-Q2 N 'Y AD296- -Q2  NU/A

SIGNAL COND. MODULE: Type PS324-GLl s/N 5 €¥L[V  siot_ /M

| RF Input | Effect on Output (Describe) } EMI
, ‘ ‘I'hrcsh'd
’ - g c T N 3.2V NS «CAD CUTAUT
l o ' () ! 23'61-0 Vv Fult &ADd Oui 4T
| | |
| o0 e | 237V o ’ "
1
};109 | 3co 2367V : "
| 3 S { o9 '3 ’ L' 7 \v} ' s ”
| |
! éfgo ’ 5 - J 23 (.‘,7 \/ # J A l
I‘ —ul . 9/ / / |
| §co - ! 23 67
! 1
| | He efp /- o m‘M ey Y. I
f i , |
? 3 !/f'.‘w,”wb, wmn 0 O3V DC.
' pon - WD _v{:aé‘r'wb/ o -/7..:3
! | o ,LJ{. e 1
| | l
‘ ] i ' .
Test Equipment:
Isolation Xfrmr /7 7T -3 /N ML TRMGLNT L RaToR
RF Generator(s) s
Receiver/DAC ho7s.
Digital Multimeter )47/ Pfec/tie AT CenNTCL 9 IS 0ls
Oscilloscopes /i TLoN: x bS5 2 . 1856/
Test by _: A IARTIN Date $/15/5 &
Q.C. Approval (‘T/ﬁ Date 46-/5-8%

<

QTP 82-007 a-27 2



DATA SHEET

Section 8.0: Radiated EMI Transients

Equipment Tested:
MC170AD-Q2, S/N__> 425/ PS171-q2_S €ZYJ

Ps294-Q2_ (3 7702-2-B AB295-Q2__BS 221-2-& Ab2%6- -Q2_GS 2%2./-A

o - =
SIGNAL COND. MODULE: TypeD[ }2.-C.l s§/N(Aw27-/-B slot_ =3

RF Input Effect on Output (Describe) EMI
Thresh'd
CMHz vV P-P Yop
| :)\ ; J 3’ Y.é’ ?_ \r/
| ; " ] - e — ]
" | B & XL\
209 30w s I62 N
l ‘55\‘0 ‘ 43 - —j‘- ,5 é' 2 \',
e } - 5362V
O - | /
s S v | A0 5_4 3 (, 2 \
i 3 , o
, ! - ,‘[‘.r,” Y v /"i./A
| | I°° : -nllly ]
| L 1) sbacined on OScdissefil
| i i ) 2 & - E W
| |
| |
v |
¥ |

Test Equipment:
Isolation Xfrmr /=) 7T -3 /i~ /FpI THRIANS V™ ClEnidDed?_.
RF Generator(s) N

Receiver/DAC §S 7%
Digital Multimeter DA74 o, , ic/S/onv DYV Con Tl H j6¢ct

Oscilloscopes K TiviCy  &-ES5 ConmliL (G4
Test by C /5 AIARTINV  ~ Date /-//16/3%
Q.C. Approval Fod Date Glre/g2

QTP 82-007 Rev. A A-28 6/82



Section 8.0: Radiated EMI

DATA SHEET

Transients

Equipment Tested:

MC170AD-Q2, S/N 9 <275/

PS171-2 S& 2.7 5%

Ps294-Q2_H9702-2-

SIGNAL COND. MODULE: Type / ¢ 20 2-( 28/N &

AB295-Q2__ 8BS 272 1-2-& _\AD296- Q2 S22 -/-A4

g 27-2=Ca

” .
= N -
e i YU T

™y

Y

>

RF Input Effect on Output (Describe) EMI
pu tp
Thresh'd
“~ MHz V P-P Vp-p
| O% [’]ceV
| |
i 2 | EX% I 1ch v
| a0v I 3¢ 7 D '
S DR Gt
| Sov | 3¢€C JeeV
: ) Al 38 O AR
Bage LY,
- . . w4
| sea|300 s
i i |
l ! '
¥ .
!
| | |
; !
| |
| | |
|
Test Equipment:
Isolation Xfrar__“77 -3 N Fiif T A0St T Cile iR R
RF Generator(s) A
Receiver/DAC 9 S 7C
Digital Multimeter DA73 A~20ucCK,-A 2443 cenTidle T )y DL,
Oscilloscopes 7z rZin/ X «ii /iANTR(L T S,
P ' ' A ge “ )
‘rest by Clﬁ D2 s / o /‘v D‘t. '—‘,// /‘/§/A ,
Q.C. Approval "3}\) Date &l lw /€™
A
QTP 82-007 Rev. A A-29 6/82



DATA SHEET

Section 8.0: Radiated EMI Transients

Equipment Tested:
- =/ 7 -
X0

MC170AD-Q2, SN O “4 = Y1 PS171-Q2 D& X

PS294-Q2_ QR 7703-2-23  AB295-Q2__OS 92/-2-&£  AD2%6- -Q2_Q@S 2%2-/-A

SIGNAL COND. MODULE: Type /5/7352-G2 g/N &' o-75™ 5 slot K 3

RF Input Effect on OQutput (Describe) EMI
. Thresh'd
iz V P-P Vp-p
~ - /
o A / 0% & ¥
| !
|
/el | 3¢0 -2 2V
I - -
i‘u g | B g3 < N
'; '\_’: ; ;; —r J 2 :" ‘l v
| b O | 3‘."\; / ¢ 2 L\
SN lBC s - 21
l ' g i
i | Ang f)ec I~ e on/k )
, ' h S ¢ Lt /I:‘
| | ~Ne e‘//{f* @iyl em g sedbscr
| ' 3
P
| |
|
| |

Test Equipment:
Isolation Xfrmr ~ /-0 A/ FML TRMSIENT  GEANSEH TP
RF Generator(s) ~r

Receiver/DAC 52NN
Digital Multimeter DA/ PAiciiia RAMS i TROL H IS b

Oscilloscopes ~ - < /2 AIX &Ll CINTHAL T | s¢
test by (/S AL vare N8/ TN
Q.C. Approval A Date_ C|lo[g2

Y 4
QTP 82-007 Rev. A A-30 6/82



Section 8.0:

DATA SHEET

Radiated EMI Transients

Equipment Tested:

MC170AD-Q2, S/NS & 2%

PS171-Q2

L%

PS294-Q2__ @ 2702-2-R

AB295-Q2 QS 27/-a-€

AD296 -

SIGNAL COND. MODULE: Type —C 29 L-LL§/N/ /7 57J-w=# slot_23

Q2 &S ?%3-/-A

’ RF Input l Effect on Qutput (Describe) EMI
Thresh'd
~ MHz V P-P Vp-p
& | TeQ /IOl 3V
1% r P /o3 V
| Qoo |3ee joorsv
Bial Eadu ) o) TV
| éraC ’ Yo " - f
] | . J 3V
| g0 |27 ! ~/?\/
‘ s A g +hiel
| i | f= G . - - // B -
l ‘ { e eflec!” 4.:.\\,[11,{:/ o S -’~/'~d»
| | | 7 H* 3
4 I
Test Equipment:
Isolation Xfrmr ~ '~ - L o (AN S YR WA (A
RF Generator(s) n/ 7Y
Receiver/DAC S S 7O %
Digital Multimeter Na™r+ /2%EC/S,. 4 QYT (Coar@i JI5CE
Oscilloscopes 7/x T7/LnIC S LS Cenrrdit. # /SE)
PPN A e s AT
Test by (/7.5 /L7/8 "1k _ Date /// l

Q.C. Approval

QTP 82-007 Rev. A

A-31

Date ﬁ!lb[i(

6/82



Section 8.0:

DATA SHEET

Radiated EMI Transients

Equipment Tested:

MC170AD-Q2, SN o 2D/

’

PS171-Q2 S &3S

€

PS264-Q2

@ 2702-2-1

AB295-Q2 DS Z%/-2-£  AD29%-

SIGNAL COND. MODULE:

Type COI73- Cl- s/NJE 42855 siet e Jr.

Q_Qs 222-/-4

RF Input Effect on Output (Describe) EMI
Thresh'd
K MHz vV p-P Vp-p
< | & |- OC £\
- | e -
Bt ¥ /recén
| @~ [ 3% ~ (-
i -~ | . / -
ot B B Jo s [~
L oc l g4 / o b L
f b‘” L ! 3 : /J ’ C : .{' L
; ' / ?ZJ',
: = - c: LA Lo
: I EAVERE ‘[//.. ¢ en ¢ / .
& / 4 f 7 /'/7‘ 7 4
; | Vo o fdect alagrisl o~ Hloseche
I
| i ‘
i ¢ ] |

Test Equipment:

Isolation Xfrmr
RF Generator(s)

Receiver/DAC

Digital Multimeter ™Y T &

Oscilloscopes

Test by " /+5,

12T T =3 /N FRIL TN p

G 130077 &

N /73

/

$57¢%
PRECiSidve QANY  CoanTldil 4 IS\
TLT R 48 Conhie T \ST
v 7/ g
\AM&TA p ///“’/} ‘,’

Date °

Q.C. Approval

QTP 82-007 Rev. A

A-32

Date_ (! lel 82

6/82



DATA SHEET

Section 8.0: Radiated EMI Transierts

Equipment Tested:

7)

MC170AD-Q2, S/N 5425/ ps171-q2 . 9C- 259

Ps294-Q2__ X 9703-2-8 AB295-Q2_ @S 95/-A-& AD2%6- -Q2_QOS 78d-/-A

CHI73-& 2\
SIGNAL COND. MODULE: Typel bV!\/ "X\ S/N Slot

\’_Nl\'{c\_°\).h(,_3(,'§(_’) ~NJ A
RF Input Effect on Output (Describe) EMI
=is Thresh'd
KMHz |V P-P - Vp-p
i s - /1-0C 3
(20 i 31> Joea 3™
| A | 3°° [-Ced v
e | J9© / Qe Sy
” I >
| e > ¥ e J.oo 3V
| 500 |30e )-oe3V
‘ .
j r~ ‘:/""[(c F g {7“‘["'/‘. o
| 1 ;e alescrveel en (:c'[/o:a,/:('
I | ) ¥
| |
| {
i 4 |
| l

Test Equipment:
Isolation Xfrmr

RF Generator(s) ~/ A

f o — . - "y . .y -
4T T =) N MT TRANSIONT  CenNERATIE

Receiver/DAC s5703
Digital Multimeter DAT/A X s/ U9)  ConplL T 15T (

Oscilloscopes TERLTRE K &6 canmillt- 4t 1856 |
Test by < 7SS A AT A Date /.;// (/52
Q.C. Ap'proval i//f;\ Date Q! lblfl

NS -

QTP 82-007 Rev. A A-33 6/82



DATA SHEET

Section 8.0: Radiated EMI Transients

Equipment Tested:

MC170AD-Q2, SN O + 25| ps171-q2 o L L V4

PS294-Q2 Q97'0;_2-;¢-3 AB295-Q2 &S 92/-3-& AD2%- -Q2_GS P%3.-/-4A

SIGNAL COND. MODULE: Type“PI73 -l /N slot_ ~>
ST ~QL (KamuTy) />
RF Input l Effect on Output (Describe) EMI
Thresh'd
 MHz V P-P Vp-p
e ' oo . 0C7V
5 | (¥ 3 y,
- VAR LA
| ;\ > o J o O "7 \,‘
7 o |5 bak) J O 7 v
! le ST . Jj <0 A"
. | . = A
% 5 PR % s e / oo 7 v (
| ’ -~ — ” L ['/L é ‘Léé‘
! | v -~ l/f«. - .
l | ¥ [ { 7l 44'-‘0/’4‘*{/M
| | NO €ffec) @ldERVLS : '
|
{ |
|
s
| | |
! | |

Test Equipment:
Isolation Xfrmr '~ T-3 N EMT TSN T (G En AT
RF Generator(s) N A
ol e I ‘i

Receiver/DAC % e
Digital Multimeter Me<T A "RLISiw™ W) Cinrlor B (1Sl

Oscilloscopes TridTRSanes -6  cCanT0w w |SC I

< Pe< - =4 F 29
Test by CR)5 I\"f;—r‘ <l i Date °/ l('/ J d=
Q.C. Approval 3 Date le | §2
— _Date_G |

QTP 82-007 Rev. A A-34 6/82



DATA SHEET

Section 8.0: Radiated EMI Transients

Equipment Tested:
o S i l\"\A
MC170AD-Q2, S/N 5> T Xk )/ PS171-Q2 5 (-2

PS294-Q2__ D 2902 2-1 AB295-Q2_ &S 72/-2.-£ AD296- -Q2_QS 922-/-4

—

Tl s2r ., - o2 2
SIGNAL COND. MODULE: Type ~ '/ /-7 I §/NJji371=/\r-|" Slot__<

RF Input Effect on Qutput (Describe) EMI
’ Thresh'd
KMz vV p-p o
-~ i~ %] &V
&? .3:L C\ r:’ ’ C v
¢ 30x OISy
Ead & & O () C o
- ) - - o
qie |3eC | Oty
32 | ST (v €Y )
b | | C ! v/’
0 ‘_.‘U\;(// A TS - | (/ *L ‘
; p o : ,{’.1(\ {
 oplec k- oloat vt of o O T
| FAd <’/ ¢ : )
/

Test Equipment:
Isolation Xfrme ~/ 7T =3 /A L TANS AT

RF Generator(s) N (A

QA ilATE S

Receiver/DAC § 5768
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EMI QUALIFICATION TEST PROCEDURE

This test procedure specifies the Electromagnetic I[nterference (EMI)
Susceptibility tests to be performed on the Validyne Model
MC170AD-02/MC370AD-02 Remote Multiplexer/Module Case and associated
plug-in signal conditioning modules. These tests cover the
susceptibility of the Remote Multipiexer to the following EMI input
modes:

Conducted radio frequency EMI on the AC power line
Radiated radio frequency EMI on the input signal circuits
Conducted EMI transients

Radiated EMI transients

2.0 APPLICABLE DOCUMENTS

General Electric NED Document No. 249A1238 Rev. 5, EMI Susceptibility
Test Guidae.

3.0 EQUIPMENT TO BE TESTED

- 9

3.1 List of Equipment. The following equipment shall be subjected to
the EMI tests described herein:

A. MC170AD-Q2 or MC370AD-Q2 Remote Multiplexer/Module Case with a
PS171-Q02 Power Supply (these are identical except for input
connections); PS294-Q2 Power Supply Card; AB295-G2 Analog
Board; and, AD296-Q2 Digital Board.

CD173-Q2 Carrier Demodulatar, and CM249-QZ Carrier Modulator
PT174-Q2 ?TD Signal Conditioner

TC292-32 Thermocouple Signal Conditioner

01325-Q2 or 0I338-Q2 Four-Input Digital Encodar (these are
identical except for input connections).

BA332-Q2 Buffer Amplifier or PC202-Q2 Potentiometer
Conditioner (these are identical except for part numbering).
PS324-Q2 Remote 24 Vdc Power Supply.

QTP 82-007 Rev. A. -1-




*
3.2 Equipment Configurations. The equipment configuration for the

conducted EMI tests shall consist of a module case with power supply
with dummy load to simulate full load condition and any one of the above
signal conditioning modules (except the (M249-Q2) plugged into the
module case. The output of this module shall be used to determine the
test effects.

The equipment configuration for the radiated EMI and conducted EMI
transient tests shall consist of a module case with power supply with
dummy load to simulate full load condition and one each of the above
signal conditioning modules (except the CM249-Q2) plugged into the
module case. These tests shall be run with each different module
successively plugged into the same mndule position.

4.0 TEST EQUIPMENT

The required characteristics of the EMI generators are given below.
Other test equipment required by the procedures shall be as specified Dy
the test procedures.

4.1 Radio Frequency EMI. The RF generator shall be capable of pro-
viding sine wave output variable from 0.5 MHz to 100 MHz at ampl itudes
from zero to 5 volts peak-to-peak and an output impedance of 47 ohms.

4.2 EMI Transients. The transient EMI generator of Figure 4 shall be
used.

5.0 CONDUCTED RF EMI TEST PROCEDURE

5.1 Test Setup. Connect the test equipment as shown in Figure 1,
using a signal conditioning module whose gain and response have been set
to the requirements of Table 1. Connect the appropriate input circuit
from Figure 3.
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5.2

Test Procedure.

’

A.

c.

D.

Set the module controls as showh in Table 1. Set the Remote
Multiplexer to continuously sample the active signal
conditioning channel (Sublink 1, Link 1, 3nd Channel 32).

Plug module into MC170AD/MC370AD. Apply zero signal and adjust
zerc control to give 0.00 V output. Apply 10% signal and
adjust span control to give 1.00 Vdc output.

Apply a 5 V peak-to-peak RF signal, varying the frequency from
0.5 MHz to 100 MMz at a rate of between 1 and 5 MHz per second.
Observe the Rec/Dac (Receiver/Digital-To-Analog Converter)
output during this sweep. If any significant output changes
(>1% of full scale) are noted, dwell at these frequency inputs
and record the frequency and effect on the output. At such
points gecrease the RF amplitude until the output change is
less than 1% of full scale and record the EMI threshold on data
sheet.

Repeat the above steps for each module type with the exception
of DI325-Q2/D1238-Q02 and the CD173-Q2/CM249-Q2 combination.

In the case of 0I325-Q2/D1338-Q2 two most significant inputs
are activated using PS324-Q2, and the two least significant
inputs are left open circuit. With no power to PS324-Q2, the
suppression control of DI325-Q2/01338-Q2 is adjusted to give
-9.375 20.010 Vdc. Then with power applied to PS324-Q2 the
gain of 01325-Q2/01338-Q2 is adjusted to give an output of
5.625 £0.010 Vdc. After these adjustments an RF signal of 5 V
peak-to-peak is applied as in Step C above.

In the case of the (CD173-Q2/CM249-Q2 combination, the above
steps will be performed twice, once with the RF signal coupling
at the input of the CM249-Q2, and once with the RF coupling at
the output of the CM249-Q2.
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6.0 RADIATED RF IMI TEST PROCEDURE

-

These tests shall be performed on the signal conditioning modules
Tisted in Section 3.1.

6.1 Test Setup:

A. Connect the test equipment as shown in Figure 2. Use a signal
conditioning module whose gain and response have been set in
accordance with Table 1. Connect the appropriate input circuit
from Figure 3 to the signal input cable.

6.2 Test Procedure:

A. Adjust the module zero, span (gain) and other controls as
specifiad in Table 1.

8. Set the Remotz Multiplexer to continuously sample the active

. signal conditioning channel (Subiink 1, Link 1, and Channel
32).

C. Apoly a 5V peak-peak RF signal, varying the frequency from 0.5
MHz to 100 MHz at a rate between 1 and 5 MHz per second.
Observe both the module output and the DA313-Q1 output during
this sweep. If any significant output changes (>1% full scale)
are noted, dwell at these frequency inputs and record the
frequency and effect on output. Then decrease the RF ampl itude
until the output change is less than 1% of full scale and
record the EMI threshold amplitude on the data sheet.

7.0 CONDUCTED EMI TRANSIENTS TEST PROCEDURE

7.1 Test Setup: Correct the test equipment as shown in Figure 5, using
a signal conditioning module whose gain and response have been set to

the requirements of Table 1. Connect the appropriate input circuit from
Figure 3.
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.2 Test Procedure:

A. Adjust the module zero, span (gain) and other controls as
specified in Table 1.
Set the Remote Multiplexer to continuously sample the active
signal conditioning channel (Sublink 1, Link 1, and Channel
32).
Apply the transient generator output at 100, 200, 300, 400, and
500 kHz. Observe the DA313-Q1 output. [f any significant
output changes occur, note the change on the data sheet.
Using setup in Figure 6§, repeat paragraph C for a conducted EMI
transient test on the PS324-Q2 power supply.

8.0 RADIATED EMI TRANSIENT TEST PROCEDURE

8.1 Test Setup: Connect the test equipment as shown in Figure 7, using
a signal conaitioning moduie whose gain and response have been set to
the requirements of Table 1; connect the appropriate input circuit from
Figure 3.

8.2 Test Procedure:

A. Adjust the module zero, span /gain) and other controls as
specified in Table 1.
Set the Remote Multiplexer to continuously sample the active
signal conditioning channel (Sublink 1, Link 1, and Channel
32).
Apply the transient generator output at 100, 200, 300, 400, and
S0 kHz. Observe the DA313-Ql output. If any significant
output changes occur, note the change on the data sheet.
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PT02 Signal Input Connector

-

MC170AD-Q2
e |
See Figure 3 r : | .
for Module Input | Signal
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FIGURE 1 - Test Setup, Conducted RF EMI
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NOTES:

l. EMI generator leads shall be parallel conductors, not

twisted or coiled.

2. Mecdule signal cable shield to be grounded at MC170AD

end only.
3. See Figure 3 for applicable input ckt.

4. See Table 1 for module gain and response settings.

FIGURE 2 - Test Setup, Radiat