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NCS TECHNICAL INFORMATION BULLETIN 85-10

ELECTROMAGNETI( FULSE/TRANSIENT THREAT TESTING OF PROTECTION
ODEVICES FOR AMATEURMILITARY AFFILIATE RADIO SYSTEM EQUIMMENT

OCTOBER 19C5

FROGECT OFFICER . APPROVED FOR PUBL TION:
/,
DENNIS BODSON 74n MARSHAL CAIN
Senior Electronics Engineer Assistant Manager
Office of Technology Office of Technology
and Standards and Standards
FOREWORD

The National Communications System (NCS) is an organization of the Federal
government whose membership is comprised of 22 Government entities. Its
mission is to assist the Fresident, National Security Council, Office of
Science and Technology Folicy, and Office of Management and Budget in:

0 The exercise of their wartime and non-wartime emergency functions,
and their planning and oversight responsibilities.

] The coordination of the planning for and provision of National
Security/Emergency lreparedness communications for the Federal
govermment under all circumstances including crisis or emergency.

In support of this mission the NCS has executed a Memorandum of Understanding
with the American Radio Relay League. Its purpose is to establish a broad
framework for a cooperative and close working relationship with volunteer
radio amateurs for support of national emergency communications functions. It
is intended through joint coordination and exercise of the resources of both
organizations, to enhance the nation-wide posture of telecommunications
readiness for any conceivable national emergency. This particular Technical
Information Bulletin is one of a series aimed at developing an awareness in
the radio amateur community of practical, low cost EMP protective procedures,
devices, and equipment which may if utilized significantly enhance the
probability of amateur radio resources escaping serious damage during
emergency situations involving EMP events.

Comments, on this TIB are welcome, and stould be addressed to:

Office of the Manager

National Communications System
ATTN: NCS-TS

Washington, DC 20305-2010
(202) 692-2124
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TestPot 2 L Yo— &

Amplitication

Attenuation

2O 4B

Horizontal

5 0 ne/div

Vertical  f|/ (1100) mv7div

Horizontal ne/div
Vertical he/div
Configuration

Pulser Level

+4500 v

Data Link
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Amplification dB
Attenustion Z0 d8
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verticat /\/( /QOD) m™v/aiv

Horizontal ne/div
Vertical ne/div 2
Configuration

Pulser Level _.J—IfSOOL «

Data Link
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Configuration

Pulser Level 2 %’db/

Dats Link

Comments: 5?547
o 5-29-85

Test Point 2 n_- - l -
Ampiification Yo Xl
Attenuation 20 d8
Horizontal .53 ne/div ¢
vertical Z/ (43V) mvsaiv 1
Morizontal o ns/div 2
Vertics! ne/div 2
Configuration
Pulser Level qu\/
Data Link

Comments: ;oA

< A

Vo p5/= o-‘5—V([zwa




w5 -~

52T 75

,{ Test Point 4 CL.— // -

b AmpHtication a8

b

-::,f}- Attenuation Z_O d8

) ) Horizontel Jb ne/dlv 1

- Vertical w( wmy7div 1

-E: Horlxonul/V/ ) ne/div 2 1
'( Vertical ne/dlv 2 |
v Configuration 1
éi Puleer Level -f %iwv

g Data Link

:' Comments:

<

h ‘-ﬁ "‘..- A

; Test Point [fz -C L~ //0 _,f
\ Amplitication
x Attenuation 20

R Horizontal 5 ns/div 1
£ Vertical LV{H@\ av/div 1
I Morizontal ne/div 2
1 Vertical ns/div 2
_. Configuration

- Pulser Level — 4500 v

v Date Link
.‘ Comments:

g by

‘.

( .

;&

L
‘ A ..\?-H:’;.
>
B

4

1“

l"

¥

L raar e

.H o / LR Y A ,- - ¢.\.. R AP P P ._r.. ,‘q’,-_."---<l i ) \q .
a0, -'0.”"' o .t'a(.‘t... N DX e W A s X (ol AL A AN TR 'L)LLJLLA:JA“J&ﬂ@ﬁ



5-29—85

TestPoint 4 _(C A~ l//o~5

Amplitication d8
Attenustion 20 dB
Horizontsl 50 ne/div 1
Vertical /VII?ODV) mv/div 1
Horizontal ne/div 2
Vertical ne/div 2
Configuration

Pulser Lovel

Y50V

Dats Link

Comments:

bate - 29 -4

Testromt_lp-ct Y6 —B

Ampliticstion d8
Attenuation 20 das
Horizontal ne/div 1

Vertical [mqm')ﬂldlv 1

Morizontel ns/div 2
Vertical ne/div 2
Configuration

Pulser Level

H500/

Data Link

Comments:

& -. ..._-14\\.‘; SN \,\a ‘{"'
bt "Lﬂu £ '\‘1._4.\.&_{‘_{&..\‘_5.1:;@'\_&. ....'L J.,.._s“.am_ AV,




- e
i o Yol
pLTe PR P ge

“. ‘-
1@ v

NFRTNTN

c

A

. s

s

L)

&/ ) ‘.
A
waas R

NINON AT,

v
g

.t-,.d,_s i

s

TR ETCETR Y EN RN PP T N PR U T Tw vy

oste  5-29-%5

TestPoint 5 _ (7] — I//O"’ A

Amplitication d8
Attenuation go d8
Horizontal 50 ne/div 1
Vertical /y71700(/) mV/div 1
Horizontel ne/div 2
Vertical ne/div 2
Configuration

Pulser Level 4;“7
Data Link

Commentes:

Date 5—27—8?

TestPont 50 — C| ~ Vio— 1

Ampiitfication d8
Attenuation 20 as
Horizontal ‘5'0 ne/div 1
Vertical [Vmoo\/) mv/div 1
Horizontal ne/div 2
Vertical ne/div 2
Configuration

Pulser Level 4/500'/

Dats Link

Comments:

e a_
.'_‘J )

G R R
Ll i Ly

‘-'\'\.: AT AT

N A n e Ao a e e A e
L ANTORnLE T T A LA T

m‘.&ﬁ* '.h}'_l».-r..i‘.‘h‘h).*.i}m‘!.;‘__‘\ N .LM_A\_L‘;,

o

.




Date 5-29-85

Testpom 5/ — L/)p -8

Amplitication a8
Attenvation @ db
Horizontal ,_50 ne/div 1
Vertical /V//?aoy ')«wmov '
Horizontal os/dlv 2
Vertical ne/dlv 2
Configuration ,
Pulser Level 4500 V

Data Link

Comments:

e 5_29-9%

| Tost Pomt fg-cz_ _/z‘g -8

Ampiification d8
Attenuation RO a8
Horizontal jo ne/div 1
Vertical /V@V)-«w/cu 1
Horizontal ne/div 2
Vertical ne/div 2
Configuration

Pulser Leve! /gwy

Date Link

Comments:

3¢7




3@

e e dn e

-

-

¥

L% J ! .
B o

_..\.
Wi

e 4
i 4 v
PAINS SIS

@F

nat ‘/.‘;'T.Y. A

e
-
e

bee 52755

Tost Pohté -CL— MO - ¢

Amplitication o 48
Attenuation jo- a8
Horizontal Jb ne/div 1
Vertical _ /VKW) m¥/div 1
Horizontai ne/div 2
Vertical ne/div 2
Configuration

Pulser Level #500‘/

Data Link

Comments: S

-

v/Vflqd‘d/ﬂ/T/.

Date 5 29-85

Test Pohté/e.— CL-—///D.— ¢

Ampiiticatioa O 948
Attenuation 3_70 dabd
Morizontal 50 ne/dlv 1
Vertical /V([ﬂ@ Jmv/div 1
Horizontal i ne/div 2
Vertical ne/div 2
Configuration

Puiser Level L1500V
Dates Link

Comments: >

Ve

LoV (/C/oov)/Div'.

I




a e a o Bas a a ol Ml Cuie Mgt il it oLl and-aldo) T T IR IR UN DN WMPNEFNEITEAFEFEITIENEINIAF I TR 1IN VI s W w77 -_--T

i e 5-29-55
r’: Test Point 7._ Ol /[o _.é

: Amplitication d8
\ i Attenuation 20 ¢s
OO Horizontal 5 ne/div 1
Vertical /V[lym‘/Lav/du 1
Horizontal ne/div 2
Vertical ns/div 2
Configuration
Pulser Level ﬁml/
Data Link -
Comments:

o [ Z_z7-25
Test Poht?ﬂ_a__ l//o.- Q

Amplification

Attenuation 28 «d8
Horlzontal Jo ne/dlv 1

Vertical /V(I?Oowuw/du 1
T‘;:::: Honaontal ns/div 2
‘-J Vertical ns/div 2
?r Contiguration
b,
:._ { Pulser Level 4534/
o Dats Link

:: Comments:

A

e L
T @
-

FZ-"", -

-

i-\.'-_\‘

SR
.. < O

[0 :

b ~ .1

-: g




o>
~

rJ
P
2

4 date 5 _20_25
F§ Test Point g_é L~ ,V/D" ﬁ
§ Amplitication d8
:% \::E: Attenuation 20 d8
) Horizontal SO ne/dv 1
N ‘< 1 .
o Vertical /;///w mv/div 1
n'{“' Horizontal ns/div 2
:'_" 2 Vertical ne/div._2
(ﬁ Contiguration
15' Pulser Level
s %500 V
; ‘:}: Dats Link
. Comments:
% D
2
AN
-(,;:-'
P
o
R
IR
o

e Date 5— 271{
z{f_j TestPot @0 C L~ Yp D
":‘,.;'_;I Ampiification d8

. G Attenuation 20 ds
% Horizontal SO ne/div 1
$ verticat /V///HoV )mvsaiv 1
::‘.';: Morizontal ne/div 2
-4 Vertical ne/div 2
_:-‘, Configuration

‘:‘:4; Pulser Level /fj?ﬂ V

T Date Link

3‘3 Comments:

eI

tf-‘.

‘r-;..; -

s

LI

M
1
1‘53’3'

-
St

* e

{

[]
yuf

. N i L O U S NI SR R LR AR G LR ST SR Ca
XA ONOININAK *‘n:tm&bu}x}«.ﬁ.{c}g'C-s.\‘~.rb&«.\.:”.sbé.\{i{\:.m-La.'-.aa.:.{-,.{;ifm;_-j.;;ﬁixuu&;A:..;.z.x_:;x.:‘\.{\.; \



‘ Date 5_2 7:85
1: Testromt gL =l/pp- Vo)

:: Amplitication d8
I
:I:"l % Attenuation L0 a»
s:‘.\: ’
: Horizontal .{0 ne/div 1

:s N Vertical /V//?ﬂb\f) ™V/div 1
ol ﬂ Horizontal ne/div 2
Y Vertical ne/div 2
‘. "
.‘) Configuration )

AN Pulser Level 4/500\/
,‘ o Deta Link
1 Comments:
10
;".1‘
“.‘ﬁ
O
Y

®
i LIS '1‘

H
‘;:'."C
S/
e e _Smz7-gs
'\»ﬁ Test ’*Y;Q— C‘Lg-—///o - ¢’

4 Amplitication dé
\ Attenuation 20 a8
;' Horizontal 5D nesdiv 9
t'_“;_ Vertical / V/ﬁOOV)"W/d" 1
T Hortzonts! ne/div 2
r'):"'

‘J-" Vertical ne/div 2
2 Contiguration
“"‘:: Pulser Love! y@ov

“"ff : ' Dsta Link
"‘" Comments: !
3¢ {
1
L .

'\

L4 " . . P N y - | . - B - - - - - - o . . . B . RS
1A 2 PR ST, 3% \ﬂﬂ.\s;’._ﬁ\.' N A T e N e T St . e TR TR ST
WYy " O i?ﬁ;ﬁ'&!is_h gmh i_ N ey , e 5.3, ~ NN D I N e, WO AN

........




LA aie et b ez il ate i

b a s RER Sl aen oty bt T TR R e sy
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Comments:
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Configuration
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Date 2D ~
Test Point // —GL-@—D
Amplitication d8
$ {::‘ Attenuation 2O a8
Horizontal SO ne/div 1
Vertical /'///?W)qwan 1
Horizontal ns/div 2
Vertical ne/div 2
Contiguration
Pulser Level é/é'ao
Data Link
Comments: 3?8
L’ Date O~
Test Point //’Q.. Cl~ M
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Data Link
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o Attenuation 20 d
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Amplitication O 98
Attenuation Zo d8
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Vertical | ;f?ﬂ/) —mirdiv 1
Horlzontal ns/div 2
Vertical ne/div 2
Configuration

Pulser Level *%00 \/
Data Link

Comments: % J
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Attenuation 22 d8
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. Vertical 5‘///709‘/) -¥/div 1
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Y \\ . Vertical ne/div 2 |
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}»}, Amplitication a8
. Attenuation 20 ds
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N Vertical, ﬂ/ﬁ?ﬂdV) a/dly 1
B . J

‘.3':-[ Horizontal ns/div 2
TheN Vertical ne/div 2
“..-f. Contfiguration
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:’.}_: Pulser Level __1.{5’00{

o Data Link
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"«‘.'s Ampiiticstion a8
it Attenustion 20 a8
{
j. - Horizontal SO ne/div 1
z’; Vertical .5'\/ CqSO lﬂw/dlv 1
fi.j. Horizontal -~ ns/div 2

T Vertical ns/div 2
)' i) Configwation

N
o8 Pulser Level 4 8150\
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W Comments: T
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’ Ampliitication a8
,‘ Attenuation 20 48
1::: Morizontai SO ne/div 1
“'e Vertica 51/ ( G5T)) mv/aiv 1
] Horizontal ne/div 2
A Vertical ne/div 2
' ;_’l Configuration
_s Pulser Lovel —cfspp
[ Date Link
-.'é Comments:
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Date 5_,&0 - gs-

Test Point /5_“-—% - 4
Ampliitication d8
Attenuation j@ dB
Horizontal 5‘ [o) ns/div 1
Vertical A/ ( 1700) ®y/div 1
Horizontal ns/div 2
Vertical ns/div 2
Contiguration

Pulser Level +égao

Data Link
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Date K3 -__30 —Q;‘

Test Point /570 — 4 ~ IZQ" 4

Amplitication d8
Attenuation 20 a8
Horlizontal 5& ne/div 1
vertical [V (1900) wwraiv 1
Horizontal ns/div 2
Vertical ns/div 2
Contiguration

Pulser Level . 6{5’0@

Dats Link

Comments: 3 73
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.(':g .. Ampiitication d8
3 ;& " | Attenuation 20 a8
Horizontal SO ns/dv 1
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N Vertical /V(/700V mv/div 1
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(.\ Vertical ns/div 2
»xj Configuration
: N Puiser Level 1"46—00
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:.‘_ Amplitication
N\ Attenuation Lo d8
o Horizontal SO nesdiv 1
e
; Vertical /V(l?oov) mv/div 1
J Horizontal ne/div 2
’.f-»’: Vertical ne/div 2
ALY Configuration
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Date _5’. 30 - 95’

Test aom/ﬁ'..CL-i/Q -c

Amplitication dB
Attenuation ‘z_ d8
Horizonta! 50 ne/div 1
Vertical /V//?OOV\ m¥/dlv 1
Horizontal ns/div 2
Vertical ns/div 2
Configuration

Pulser Level 6(50& 4
Data Link

Comments: 402

Date 5 ’zo -_35_

Test Pomt /L -—CL*f'/ ~-Cc

Amplitication d8

Attenuation zd a8

Horizontal 50 ne/div 1

Vertical /V(l 7wgV)~V/dlv 1

Horizontal ne/div 2
Vertical ne/div 2
Contiguration

Pulser Level __ 45‘00 ‘/
Data Link

Comments: “Ho3
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Date 5‘36"2_5—

Test Point /5—6 L~ %D Y,

Amplitication d8
Attenuation L0 d8
Horizontal j@no/dlv 1
Vertical /V(l?ODV ) mv/aiv 1
Horizontal ne/div 2
Vertical ns/div 2
Contiguration

Pulser Level ﬁl{oo V
Data Link

Comments: 404
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Test Pont /S0 ~L =~ &) ~ D

Amplitication d8
Attenuation 20 as
Horizontal ‘;'0 ns/div 1
Vertical Y/ (ﬂoo\_/\ mV/div 1
Horizontal i ns/div 2
Vertical ne/div 2
Configuration ;
Pulser Level _ LLEANY

Data Link

Comments: ‘{05
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o Test Poht/j:- C'L-[lo —y -3
‘5:‘ T Ampiitication a8

% NS .
K ol 7‘}2—? Attenuation zo dB
) Horlzontal £ nesdiv 1
}3: Vertical /V(l Y00V )-nv/mv 1
\{ Horizontal ns/div 2
Y
o Vertical ne/div 2
)

& ¥ Configuration
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: Pulser Level 00

. ‘}}: 45 V
‘-3; Data Link

ot Comments: 4%
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i;:jf Amplitication dB
b Attenuation K20 a8
",_. Horizontal .{D ns/dlv 1
i V"““'/V(ﬂQDV' «v/div 1
; ::'f‘_: Horizontal " nesdiv 2
® Vertical ns/div 2
,’_\ Configuration
_’~j.':-. Pulser Level .. 45‘00 v
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Date j';sa —{'{;=

Test Poit /7 _cL-_‘/zo-A

Amplitication dB
Attenuation 20 a8
Horizontal io ne/div 1
Vertical /V(HDOV) w¥rdiv 91
Horizontal ne/div 2
Vertical ns/div 2
Configuration

Pulser Level 4505 v
Data Link

Comments: 3 7 ‘

Date 5 ~30 -~ 8;

Test Point /7&-&_ ///O A

Amplitication dB
Attenuation jo d8
Horlzontal _io ne/div 1
Vertical /V(fTOMD oV /div
Horzontal ns/div 2
Verticel ne/div 2
Contiguration

Pulser Level 4506\/
Data Link

Comments: 3 ?7
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Date I -2D - 25" |

TestPoint /7~ [ ~ /[Q a

Amplification
Attenuation zo dB
Horizontal 5 ne/div 1

Vertical /1 (IYOOV) ®yrdiv 1

Horizontal ne/div 2
Vertical ne/div 2
Contiguration

Pulser Level + mo

Data Link

Comments:

395

Date S —‘39- ;975-

Test Pont /7@ CL—' S -8

Amplitication dB
Attenuation 423 d8
Horizontal a ns/dilv 1
VortlcallV(/TM mV/div 1
Horizontal ’ ne/div 2
Vertical ne/div 2
Configuration

Pulser Level

- ¢500

Data Link

Comments:

399
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% Date 5-20 - ZS‘

3 Test Point /7'6‘"?/0 -

N Amplitication a8

RS Attenuation 20 ¢
Horizontal L&Hns/av 1
Vertical 00 my/div 1
Horlzontﬂlé 9 V) ns/div 2
Vertical ne/div 2
Configuration
Pulser Level go& v
Data Link
Comments: 4 o x
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: Test Point ) 70 /. -'%o ~C
. Amplitication ds
Attenuation 28 a8
Horizontal SO nesdiv 1

Vertical /V (M)QV/GIV 1

Horizontal ne/div 2

Vertical ne/dlv 2

Configuration

. Pulser Level o= %oo V

. Comments: 407

LTS TS S .-
Sy vy W B Y

o “e
IR e T




P As
PRy R B Y =

.
-

- T
o A e

lal =

oA

-
S

*

¥ A
x.’--.‘

o
P -

s - g
DR | 04

- me
[y

AN
A

Yy

.
L

TR - Ry
LA

(e
T o2

F .
o

& aly

'el
l" ¢

-_an me
Y
-t

sr-‘:-‘ CYora

l‘ l‘qll ()

Date 5 -20- &{

Test Pohtj? Q‘_ _/AEQ 2 |

Amplmeatlon

Attenuation 20 48
Horizontal 50 ns/div 1
Vertical /V/HDOV \nV/dlv 1
Horizontal ne/div 2
Vertical ne/div 2
Conftiguration

Puiser Level mo V

Data Link

Comments: 4 )0

Date S5 ~30~- s

Test Pont J7 D oL ! /7p— j

Amplitication

Attenuation éo a8
Horizontal io ne/div 1
Verticat /V/ (/900V ) ™V/div 1
Horizontal ’ ns/dilv 2
Vertical ns/div 2
Contiguration

Pulser Level "4.{00\/
Data Link

Comments: 4/{
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Test Poht/Z-&L- ///O ..._E—
Amplitication d8
Attenuation 20 d8
Horlzontal 53 ne/div 1
Vertical /Vrﬂbol/\ -mv/div 1
Horizontal 4 ns/div 2
Vertical ne/div 2
Configuration .
Pulser Level_p 4500 v
Data Link

Comments: 41 z
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e 5-320-7C

Test Pont o9 _of ~ Yo - £
Ampliitfication ! dB

Attenuation 20 d8

Horizontal é‘o ns/div 1
verticat N/ (7900y ) »v/aiv 1
Horizontsl ns/div 2
Vertical ne/div 2

Contiguration

(4

Puiser Level *506 \/
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Test Poht/z- C L~ ///p- A

Amplitication d8
Attenuation 20 a8
Horizontal Y5 ns/div 1
Vertical IV(I?OOVT -yrdiv 1
Horizontal ns/div 2
Verticat ne/div 2
Configuration

Pulser Level & 500 \f

Data Link

Comments: 4,4

e 5-36-F5

Test Point /P /) CL_/A—A

Amplitfication

Attenuation d8
Horlzontal ne/div 1
Vertical mv/div 1
Horizontal ns/dlv 2
Vertical ns/div 2
Configuration

Pulser Level

Data Link

Comments: 4{?
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Date

5 -30-245

TestPomt /9 — 2L~ Y

-8

Amplification d8
Attenuation 20 a8
Horizontal B0 ne/dv 1
Vertical /V//qu)-wau 1
Horizontal ne/div 2
Vertical ne/div 2

Configuration

Pulser Level

Ysoov

Data Link

Comments:

powN
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Date

S -30-25

Test Point /?le Cl~ /zn 8 |

Amplificstion

Attenuation 20 d8
Horizontal .5’0 ne/dlv 1
Vertical [V/[?ppT;ﬁ/dlv
Horizontal ) ne/div 2
Verticst ne/div 2
Configuration

Pulser Level __ 6/500 \{

Data Link

Comments:

47
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Date E - za _Zb"

Test Pont /@ / [/ — IQQ -

Amplification ds8
Attenuation _Za dB
Horlzontal ‘5‘5 ne/div 1
Vertical /V(Ijao VLﬂ/dlv 1
Horizontal ns/div 2
Vertical ns/div 2
Configuration

Pulser Level 3 45’00 \/
Data Link

Comments: 4{;

Date 5~30Li{

Test Pont /g4 e l// A~C

Amplitication dB
Attenuation Za d0
Horizontal S'ono/dlv 1
verticat | V (/9 00y \maiv 1
Horlzontal - ns/div 2
Vertical ne/div 2

Configuration

Pulser Level ~£&OV

Date Link

Comments: 4(7
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Date 520 _LS’

Test Pomt /9 CL~ Yo=b

Ampiitication d8
Attenuation 20 d8
Horizontal Jo ne/div 1
Vertical /VOqD ov) mv7div 1
Horizontal ns/div 2
Vertical ns/div 2
Contiguration

Pulser Level 45_06 V

Data Link

Comments:

4420

Date ;'&36—

Test Point /g 1 _QL~ {/[0 -J)

Ampiificatioa dB
Attenuation 2 2] d8
Horizontal é'b ne/div 1
verticet JI/(/S00V) .
Horizontal ne/div 2
Verticet ne/div 2
Contiguration

Pulser Level ..43‘00\/
Oatas Link

Comments: 42'
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e 5-36-75

TestPomt /. ~L~ I/[o— £

Ampiitication d8
Attenuation Z0 d8
Horizontal S One/div
Vertical /V(I ) -7 dlv
Horizontal ns/dlv
Vertical ne/div
Conftiguration

Pulser Level

HEpoV

Data Link

Comments:

422

o 5-30-38

Test Point /?‘e.. L_/D

Amplitication

Attenuation d8
Horizontal ns/dlv
Vertical mV/div
Horizontal ns/div
Verticasl ns/dlv
Contiguration

Pulser Level

Data Link

Comments:

427
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X -:: o Amplitication d8 -
< Attenuation 20 «s
Horizontal SOne/div 1
-l Vertical [V{/?od) mv/div 1
::: Horizontal na/div 2
n Vertical ns/div 2
! Cantiguration
s
{ Pulser Level %w V
- Dats Link
' Comments: LtOO
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@
3
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. Date S-306 — Z;
-0 Test Point 7/~ CL~ / 20 - A
Amplitication db
Attenuation zb a8
" Horizontal @no/dlv 1
" Vertical Nﬁﬂov)mwau 1
\,1 Horizontal ne/div 2
. Vertical nes/div 2
. Configuration
= Pulser Level __ﬁ/s’ao?
- Dats Link
. Comments: 40(
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Date -5' _30 -25’

TestPot 2/ _~/ ~ ﬁo.—g
Ampiitication dB
Attenuation 2O as
Morizontal SO nwdv 1
Vertical [!///?060"“""' 1
Horizontal ns/div 2
Verticat ns/div 2
Contiguration

Pulser Level

Data Link
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Amplitication dB
Attenuation ,{,0 da8
Horlzontal O ne/div 1
Vertical [Vﬁ?ﬂ”ﬂdlv 1
Hodzontal ns/div 2
Vertical ne/div 2
Configuration
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5-26-945

TestPomt 2/l — Yyp ~ C

Amplitication d8

Attenuation zo dB8
Horizontal 53 ne/div 1
Vertical /\/(ﬁOO'/) ~y/div 1
Horizontal ns/dlv 2
Vertical ne/div 2
Contiguration

Puiser Level

220 V

Data Link
Comments: 424
e 5-320-54

Test Poit 7| —CL*_(//Q"' c

Ampilitication dB

Attenuation

268 d8

Horizontal ﬂ ne/div 1

Vertical /VCﬁod-\/) myrdiv 1

Horizontal ne/div 2
Vertical ns/div 2
Contiguration

— 45060V

Pulser Level

Dats Link

Comments:
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Date 5-20-8g8

TestPont 2/ /L~ I/,_/Q;' )

Ampiltication d8
Attenuvation KO d8
Horizontal 5& ne/div 1
Vertical /ﬂIQDW\ ~v/div 1
Horizontal ns/div 2
Vertical ns/div 2
Contiguration

Puiser Level H;@ ‘/
Data Link

Comments: 43},

| Date 5-—30 -g{

Test Pomzlk~c;_£,~ ‘/;D-’P

Amplitication d8
Attenuation 20 d8
Horizontal 50 ne/div 1
Vomcn/\/([qoo\gw/dlv 1
Horizontal 0 ne/div 2
Vertical ns/div 2
Configuration

Pulser Level -—45'06 Vl

Data Link

Comments: 433
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Date 5_’_ 30 -g{

3

?:' TestPomt 2/- 2L - U)o —E

SOy Ampiltication a8

;': s ¥ Attenuation 20 d8

P Horizontal S0 ne/dv 1 |
uod "‘“‘“‘/V(l 900 V,) aV/div 1 |
% \ Horizontal ns/div 2 ;
ipsd |
‘l Verticat ns/div 2 i
;v' Configuration

i“" Pulser Level ﬂ‘dd V

\ 1-. Data Link

Comments: 43*

o 5-306-86

'_5." Test Point 2/ 0_ cL- I/LL-

Amplification d8

D Attenuation 20 ds

:,'h Horizontal £ ne/div 1 |
o vertical V(1 900V) #v7aiv 1 |
** Horzontal ns/div 2 |
.J Vertical ns/div 2

;:f Contiguration

_3"’ Pulser Level _. Lfs’ao V4

I Data Link )

: Comments: 4 25
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sy Date ZD Z‘{
":;\‘, Test Point zz - I/[Q _A
o 2 .{«::'_‘} Ampiitication
A Attenuation 20 d8
. Horizontal ns/div 1
ot 50
}}‘- Vertical N(IQ_OOV) m¥/div 1
' e Horizontal ns/div 2
I Vertical ns/div 2
i;b' Configuration
:= ) Pulser Level *506 \/
o Data Link
{
e Comments: 2.8
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s
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o
%
i?
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_.;5 pae  S-30-g5
i [restrom 220 et - Yio- A
\' Amplification a8
'. Attenuation 20 a
5" Horizontal 5o ne/aiv 1
Ry verticai |\ 1908V Yrvraiv 1
‘_' Horzontal ns/div 2
ﬁ;" Vertical ne/div 2
b : Configuration
y
E%":“. Pulser Level _ L{Sbav
Vel Dsta Link
' Comments: ‘[,2_7
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Date 5 -320-g5

Test Polnt 22 el //D -8
Amplitication

Attenuation 420 a8
Morizontal 50 ne/div 1
Vertical /'/gzzog/) mv7div 1
Horlzontal ns/div 2
Vertical ns/div 2
Configuration

Pulser Level 6‘5’00 \/
Data Link

Comments: 43 )

Date é - zo -95

Test Pohlgze-c[_— léa - g
Ampiitication da8
Attenuastion LD d8
Horizontal SO ne/div 1
vertical / V() WOV ) «v7aiv 1
Horizontal ) ne/div 2
Vertical ne/dlv
Contiguration

Pulser Level _,‘[15'00 \/
Data Link

Comments: 4 g l
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Date 5-}0 - 8 5—
R Testpomt 23-cL-lfo-C
; it Amplitication d8
y Attenuation L0 dB
Horizontal So ne/dv 1
:~: Ve VG goov) v
‘. Horizontal ns/div 2
K. . Vertical ns/div 2
! Configuration
“ 3 Pulser Level -}—45@\/
Data Link
" ' Comments:
| 436
&
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§ Test Pont 23R CL~ Yso=-C
K \_ Amplification dB
- Attenuation 20 d»
p.. Horizontal &0  nwdiv 1
o verticat |V(1900V) mwsaiv 1
- Morizontal ne/div
° Vertical ne/gdlv
X Contiguration
1)
.‘: Pulser Level ._['tga V
i Dats Link
K Comments: '
o 437
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Amplification d8
Attenuation

30 db

Horizontal ,“o ns/dlv 1

vertical S (150 mv/div 1

Horizontal ne/div 2
Vertical ne/div
Contiguration

Pulser Level — 4 &$0D \/
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TestPomt )7-cL~ l/10- B

Ampiitication d8
Attenuation 20 dB
Horizontal SD nhe/div
Vertical -S-V CQSO\ mV/div
Horizontal ns/div
Vertical ns/div
Configuration

Pulser Level 4 Spp Y/
Data Link

Comments: .-
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' Date 6- 32~ ?_5’
TestPoint »J7- L~ Y)p -B
":.','} Ampilitication d8 |
24 Attenuation Zp 98 |
Horizontal S50 ne/div 1
Vertical o/ (950 ) mv/div 1
Horizontal ne/div 2
Vertical ns/div 2 !
Configuration ‘
Puiser Level 4500 V
Data Link
Comments: = -,
|
|
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Date - 3-%5
Test Pont 7R ct- Yo - B
Amplitication dB8
Attenuation 2 98
Horizontal ;—b-T./dlv 1
verticat SV ( q50) mvsaiv 1
Horlzontal ! ns/div 2
Vertical ns/div 2
Configuration
Pulser Level _ i3S9 \/
Data Link
Comments:
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) TestPoint L7 .l ~Yi0~C
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o Horizontal S0 ne/div 1
(15
; ‘x': Vertical SV CQS‘TD mv/div 1
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A,
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‘ l Configuration
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::'}::: TestPolnt U7 . L - V(Q‘ C
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) J-‘ f ol
1:‘.. Vertical 51/ ( 450 ) mv/div 1
g‘c:- Horzontal ns/div 2
’ 2 Vertical ne/div 2
_\. Configuration
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o
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13 i
j e TestPoint .17 - L ~ '//D -
‘. c:$:;> Ampiitication d8
v Attenuation 20 dB
" Horizontal 50 ns/dlv 1
\
: Vertical ‘s‘v( 75-03 mV/div 1
\:' Horizontal ne/div 2
¥
:' Vertical ne/div 2
kY Configuration
f;' Pulser Level 4+ 4 SpDV
o]
4y Data Link
k)
’ Comments: — o -
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Date &-3~-8§
; TestPont /7R . L~ 1o - D
'. Amplitication a8
g Attenuation 2p dB
?,: Horizontal 50 ns/div 1
1 Vertical SV (450) mv/div 1
1 [y
b2 Horizontal ns/div 2
Vertical ns/div 2
"
! ‘ Contiguration
W Putser Level 500 Y
D
L. Data Link
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Date é6-32 - gs‘
T TestPomt 47- cL- Yyg - E
i} o Ampiitication d8
7 N Attenuation 20 d8
) Horizontal So ne/dv 1
el Vertical gy ( q3p) mV/div 1
Horizontal ns/div 2
‘:* Vertical ns/div 2
" . Configuration
3": Pulser Level 4500 /
3K Data Link
W,
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®
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o Date &-3- gy
R TestPoint yp _ cL~ lfyp - E
'{ Amplitication d8
:" Attenuation 20 a8
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N v
’!. erticail . _5(/( qg)/) mv/div 1
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s
Vertical ne/div 2
Configuration
.}:'. Pulser Level _ [/ Tao V
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::;':o, ) Amplitication d8
RN A
,"E"( bk Attenuation 20 d8
u; \ Horlzonta! 50 ne/div 1
3 Vertical T mvV/div 1
'*»;‘- Horizontal ns/div 2
128
“5:{ Vertical ns/div 2
]
n ‘ Configuration

,é‘ Pulser Level o L {0 \/

r Data Link
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FL Date 6-3-85
‘_$ Test Point 502, CLL“ (/(Q - A.
’: Ampliticstion d8
:) Attenuation 20 d8
"N

¢ Horizontal SO ne/div 1
-‘:.: Vertical , S\ (950 ) mv/div 1
}&. A‘ Horizonta!l ns/div 2
Vertical ne/div 2
::'Lﬁ Configuration

o
«;:;:,j Pulser Level _ ./ &Tpg ‘/

! Data Link
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Date é& -3 - 53’

Test Point o‘o - CL - ‘//o - ﬁ

Amplitication d8

Attenuation 20 dB

Horizontal Y] ne/dlv

Vertical ‘5\/ {1‘—0) mV/div

Horizontal ns/div

Vertical ns/div

Conftiguration

Pulser Level + 4}500 |/

Data Link
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Comments: 2

Date -3 -85

Test Point SOR —Cl~ (//0 -B

Ampiitication d8

Attenuation 20 d8

Horizontal Cxe) ne/dlv

Vertical S/ (qgo-x mvV/div

Horizontal ne/div 2

Vertical ns/dlvy

Coanfiguration

Pulser Level _4}.500 V/

Dsta Link
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Date 6 - 3 - 8- )”

Test Point S - L - l//a -
Amplitication d8
Attenuation 20 dB
Horizontal S0 ne/div 1

Vertical .S\/CQSD) mvV/div 1

Horlzontal ne/div 2
Vertical ne/div 2
Contiguration

Pulser Level __ 1500 V

Data Link

Comments: _‘9‘-—‘5" )
Date 6-3-95

Test Point 50&- CcL~ L/LQ; C
Amplitication a8
Attenuation 2p d8
Horizontal SO ns/diy

Vertical S/ ( Q3D ) mv/aiv

Horlzontal ne/div 2
Vertical ns/div
Contiguration

Pulser Level _ iS-GO\/

Dats Link
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Date 6- 3 - 25’
: TestPomt Sp-cr- Yp -D
L Amplitication d8
": {‘:‘;;. Attenuation Z2p d8
Horizontal SDh ne/div 1
; vmnué\/(qao\ mv/div 1
'~
] Horlzontal ns/div 2
1 Vertical ns/div 2
[
! Contiguration
a1 —
: Pulser Level o 4SDoY
2 Data Link
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% TestPont SpR- cL - 'V10-D
f Amplification d8
' Attenuation 22 d8
- Horizontal SD ne/div
r',
[ Verticat .SV (950 mv/div 1
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{
: Vertical ns/div 2
o Contiguration
: Puiser Level “+506 \/
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: Date Link
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Dete 6"3"25’

TestPoint ShH - ~, - l/[o -~

Amplitication ]
Attenuation 20 dB
Horizontal >0 ne/div 1
vertical 5/ (" q SD) mv/div 1
Horlzontal ne/div 2
Vertical ne/div 2
Configuration
Pulser Level —+ JSpo V4
Data Link
Comments: o
s4f
Date 6-3-%S
TestPot Spp - cL-'y - 5
Amplification d8
Attenuation 20 ds
Horizontal SO he/div 1

Vertical S/ (3D mV/div 1

Horizontal ne/div 2
Vertical ns/div
Contiguration

Pulser Lovel _ ‘-[-S’OO\/

Data Link
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Date 6 - _3- ZS"

TestPolt S2_ cL - Yo -A

Amplification daB
Attenuation 2D 98
Horizontal SO ne/div 1
Vertical -—\/ (qs-o ) mv/div 1
Horizontal ns/div 2
Vertical nes/div 2
Configuration

Pulser Level + 435pd v

Data Link
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Comments: $o% 5
Date b-3 -S>

Test Point '3 Q-GL-‘/;0~A
Amplitication d8
Attenuation 20 d8
Horizontal SO ne/div 4
Vertical £/ ./ 950) mV/div 1
Horizontal ne/div
Vertical ns/div 2

.’
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Pulser Level __ %556 \/
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Date 4 -3 -FS
TestPomt S52_ CL~- Yo - R
;:}::«*‘ Ampiitication d8
hoe) Attenuation 20 48
Horizontal 50 ns/dlv 1
Vertical -;b’ (qio) aV/div 1
Horizontal ns/div 2
Vertical ns/div 2
Configuration
Pulser Level 4+ S0V
Data Link
Comments: S T

Date 6 -3 '2-5’
TestPoint 530 -cL- Yrp-B
Amplitication dB8
Attenuation 20 d8
- Horlizontal 20 ns/div 1
:_' Vertical &/ Q50 mv/div 1
wj Horizontal ne/div 2
2 Vertical ns/div 2
o Configuration
::; Pulser Level _ [ SDD /
z‘: Data Link
- Comments:
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Date 6'5’95’

TestPomt S2_ ¢ ~ Yo - €

Ampliification d8
Attenuation 20 98
Morizontal

>0 ns/div 1

V.nhd. ’V C qs-o) mV/div 1

Horizontal ne/div 2
Vertical ns/div 2
Conftiguration

Pulser Level + 35y¢ V4

Dats Link

Comments: 5‘} ;
Date 6 =-3-% s
TestPomt 3. cL -Yo -c
Amplification d8
Attenuation 20 d8
Horizontal 50 ne/div 1
Verticat 5V { 95D) mv/div 1
Horizontal ns/div 2
Vertical ns/div
Configuration

Pulser Level _ 4)‘10 \/

Data Link
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Date 6-3-%5"
TestPoint 52 -~/ Y, - D
e Ampiitication dB
L\}'
Ta Attenuation 20 d8
Horizontal SU ne/div 1
Vertical .S'\/ (QQ‘O') mV/div 1
Horizontai ns/div 2
Vertical ns/div 2
Contiguration
Pulser Level 4 135700 v
Data Link
Comments: ‘5—;.:,/
Date 6 —3- ) )/
TestPot S2P_ oL~ Y- D
Ampliitication dB
Attenuation 20 98
Horizontal 5‘0 ns/dlv 1
3_ Vertical , 5\/ QSO Ymv/aiv 1
-\',,{ Horlzontal ne/div 2
e
.‘ Vertical ne/div 2
?; Contiguration
Rl Pulser Level _
L ulser Leve 4 SD> g/
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b3 Amplitication d8
A .f'\ ".""’_‘"
i Attenuation 20D d8B
o Horizontal S ne/div 1
bL
Vertical S/ (g 3 ‘3 mv/div 1
- Horizontai ns/div 2
" Vertical ns/div 2
e Configuration
'{ Pulser Level o/ Sry \/
. Dats Link
Comments: -
"n_(:
:‘-_7
IS
"‘r
L)
L2
%
" SN
Qe
'K‘: —
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s Attenuation 20 ds
.4
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e verticat ZV (g0 mvsdiv 1
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;'v..': Vertical ns/div 2 J‘
b :
- Configuration |
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o Pulser Level _ 50y :
L
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Date 6-3-%5_

TestPolnt Sp—CL = Vg~ 4
2 \3‘: Amplitication d8

Attenuation 20 d8

Horizontal S ne/div 1

Vertical 57}/ (G5o) mv/div 1

Horizontasl ns/div 2

Vertical ne/div 2

Contiguration

Pulser Level . /57D \/

Data Link

Comments: e

Qe
Date o ~3-8>
Test Point S0 (- /o - B
Amplitication d8
Attenuation - o 98
Horizontal 50 ne/div 1
Vertical .5/ (950 )mV/div 1
Horizontal ns/div 2
Vertical ns/div 2

Configuration

Pulser Level - 500 \/
Data Link

Commentas: -
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Date 6 - 3__Z S"’
TestPomt 57 _co~!/rp- 12
Amplitication d8
Attenuation 20D d8
Horizontal 50 ne/div 1
Vertical SV CQQ.OD mv/div 1
Horizontal ns/div 2
Vertical ns/div 2

Configuration

Pulser Level £ .1 5p0

Dats Link

Comments: o
Date G- 3§35
TestPont Sy 0_ CL - Y -
Amplitication dB
Attenuation 27 98
Horizontal SO ne/dlv 1
Vertical , SV (957 )mV/div 1
Horizontal T ns/div 2
Vertical ns/div 2

Contiguration

Pulser Level _ "tSOD \/

Data Link

Commaents: -,
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Date 6 -3 —83’

TestPoint £, - CL- l/yp - C

Ampiitication d8
Attenuation 2D d8
Horizontal S ne/div 1
Vertical B (756.) mV/div 1
Horizontai ne/dlv
Vertical ns/div 2
Configuration

Pulser Level . . {<Tpo \/7

Dats Link

Comments:

Date bH-3- &5

Test ’"'Lié)p' ce— '/(0 -
Amplitication dB
Attenuation 20 d8
Horizontal S0 ne/div 1
Vertical <)/ (450 mV/div 1
Horizontal ne/div 2
Vertical ns/div 2
Configuration

Pulser Level — L4500 \/

Dats Link
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R Amplitication d8
;36' Attenuation 20 d8
;::' Horizontal 2Dnhe/div 1
i

U Vertical mV/div 1
3 2V (3%0\
e Horizontal ne/div 2
' Vertical ns/div 2
v:;'t'
z' Configuration
§.= Pulser Level o 43‘%\/
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! Data Link
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Ampliticsation d8

W Attenuation d8
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Vertical mv/div 1
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{ Horizontal ns/div 2
0 Vertical ne/dlv

‘ Configuration

;;* Pulser Level

[ ] Data Link
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,‘ Horizontal 50 ne/div 1
A4 -~ -
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o Horlzontal ne/div 2
‘ Vertical ns/dlv 2
Configuration
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2 Pulser Level /30
L Data Link
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A Amplitication dB
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_.:’ Attenua AQ
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- Vertical 5/ (95D ) mV/div 1
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i Data Link
:' , Comments: -
7 -
o J
D

S,

o

K

g
Q&
k)

LS

YRR Y SR ;\,‘3,-.\.
nu!,., e JLM > ¢ 2

» ".}'*‘ ‘J'\J' ‘.r ‘.)- ) J' o J' 4'_. "3' } .~ o > :."':f ; ' " ':-4'::‘-\' ]

"‘(""’J"".r \\.-.\\\‘\."'J‘

~!’ -\‘
W b .

3



i
Y
3 L] ""‘f
§ . % %

27

N

-

o N e a L
_p;’_. P e

:
s
o

R b
f b T Set ®

-
o

'y

ieia

-
‘
= (UM

s }-.{&3» v

WoAe

.
-

o~

.
N

R

l"‘i ’ 5
rd

!\ ]

[ ™) "y >

O

TN WS N T TS N RN TN S O TS W TR WO T W Ry WOEr e D mma TR T i eI R e Tty e m Tm—me—e -

Date 6-3-~-% J/

Test Point {2‘, -et- Yip-E

Amplitication d8

Attenustion 2D d8

Horizontal 5D ns/div 1

Vertical . b-'\/( qsv') mV/div 1

Horizontal ns/div 2

Vertical ns/div 2

Configuration

Pulser Level + U 5p0 \/

Data Link

Comments: s

Date b-3- 55

TestPot S -cL~"p- =

Amplitication d8

Attenuation 220 db

Horizontal 1) ne/dlv 1

Vertical 5/ (950 mv/div 1

Horizontal ns/div 2

Vertical ns/div

Contiguration

Pulser Level — L/<SAapy/

Dats Link

Comments: <
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Date % ._3~£§/

TestPot 59 _ 20 < (rp -]

Amplitication d8
Attenuation 27 d8
Horizontal 5’0no/dlv 1
Vertical 5/ {950) mV/div 1
Horlzontal ne/div 2
Vertical ns/div 2
Configuration

Pulser Level - /SUD\/

Data Link

Comments:

Date _b6-3-F5

TestPot g o/ - Vip — A

Ampliticetion d8
Attenuation 20 48
Horlzontal S0 ne/div 1
Vertical , SV (( 3350 mv/div 1
Horizontsl - ns/div 2
Vertical ns/dilv 2
Contiguration

Pulser Level _ /510 \/

Dats Link
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Date o — 3- 8?
-~ TestPoimt S59_ CcL - Yp - 2
}«%* Amplitication de
N Attenuation 27p d8
Horizontal S0 ae/div 1
Vertical 3/ Qq;é) mvV/div 1
Horlzontal ns/dlv 2
Vertical ne/div 2
Configuration
Pulser Level .(.L{-;oa \/
Data Link
Comments: -

Date 6~ 3-%5
TestPolt 9P . cc~ Vo - I®
Amplitication d8
Attenuation 20 d8
Horizontal S5V (q5U) Ps/div 1
Vertical mV/div 1
Horizontal ns/div 2
Vertical ne/div
Conflguration
Pulser Level — .}SDO V
Data Link
Comments: -
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