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Front Panel( U?>
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N#&#(N!0-@#' U?U
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=#,O%,(N!0-@#' U?G
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E)&,'([%'0 U?M
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4/JX"749E U?Y

"+4H(/+ZNXBH U?Y
=4L[EL(EHJL: U?Y
=4L[EL(=XNE U?Y
=4L[EL(LE< U?Y
=4L[EL(7EHJEL U?Y
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"2#@%(=%); R?DG
4)#@'A%(=%); R?DP
4C%,#6%(=%); R?RU
+@.&(=%); R?RP
"%&;-(=%); R?G>
"&.,%ZL%2#@@(=%); R?IG
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=%#0;,%8%)&(7.88#)*0 G?G
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1)-;&(7.88#)*0 G?Y
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Program Examples
=!2,.0.$&(7`(H#&a@(1)0&,;8%)&0(\+1V G?DI
V4"17`(H#&a@(1)0&,;8%)&0(\+1V G?DY

TESTING
1)&,.*;2&!.) I?>
+,%0%& I?>
"%,!#@(H;85%, I?>
<!,8W#,%(L%C!0!.) I?>
\%)%,#@(1)0&#@@#&!.) I?>
H%2%00#,'(ET;!-8%)& I?U
1$(4(J%0&(<#!@0 I?U
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"%@$(J%0&0 I?R
N7(X$$0%& I?G
7.88.)(=.*%(L%b%2&!.) I?P
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H.!0%(#)*("-;,!.;0("!6)#@0 I?>Y

+%,$.,8#)2%(J%0&(L%2.,* I?D>

CIRCUIT DESCRIPTION
7!,2;!&(V.#,*0 P?>
3!*%.(N,!C%,(#)*(7LJ P?>

CPU Board
=!2,.-,.2%00.,("'0&%8 P?U
[%'-#*(1)&%,$#2% P?U
[%'5.#,*(1)&%,$#2% P?U
"-!)([).5 P?R

"-%#O%, P?R
7@.2OZ7#@%)*#, P?R
+,!)&%,(1)&%,$#2% P?R
3!*%.(\,#-K!20(1)&%,$#2% P?R
N!0O(7.)&,.@@%, P?R
\+1V(1)&%,$#2% P?R
L"DUD(1)&%,$#2% P?R
EF-#)0!.)(7.))%2&., P?R

Power Supply Board
/),%6;@#&%*(+.W%,(";--@!%0 P?R
+.W%,(";--@'(L%6;@#&.,0 P?R

DSP Logic Board
XC%,C!%W P?G
N"+(+,.2%00.,0 P?G
J,!66%, P?G
J!8!)6(\%)%,#&., P?I
1ZX(1)&%,$#2% P?I

Analog Input Board
XC%,C!%W P?P
1)-;&(48-@!$!%, P?P
\#!)("&#6%0(#)*(4&&%);#&.,0 P?P
4)&!?4@!#0(<!@&%, P?P
4ZN(7.)C%,&%, P?M
1ZX(1)&%,$#2% P?M
+.W%, P?MQ

Parts Lists
7+/(V.#,* P?Y
+.W%,(";--@'(V.#,* P?>U
N"+(9.6!2(V.#,* P?>I
4)#@.6(1)-;&(V.#,* P?>M
7K#00!0(400%85@' P?DI
=!02%@@#)%.;0 P?DM

Schematic Diagrams
7+/(V.#,*
+.W%,(";--@'(V.#,*
N"+(9.6!2(V.#,*
4)#@.6(1)-;&(V.#,*
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SAFETY AND PREPARATION FOR USE

WARNING
N#)6%,.;0(C.@&#6%0`(2#-#5@%(.$(2#;0!)6(!)b;,'(.,(*%#&K`(#,%(-,%0%)&(!)(&K!0(!)0&,;8%)&c(/0%(%F&,%8%(2#;&!.)
WK%)%C%,(&K%(!)0&,;8%)&(2.C%,0(#,%(,%8.C%*c(N.().&(,%8.C%(&K%(2.C%,0(WK!@%(&K%(;)!&(!0(-@;66%*(!)&.(#(@!C%
.;&@%&c

CAUTION

JK!0(!)0&,;8%)&(8#'(5%(*#8#6%*(!$(.-%,#&%*(W!&K
&K%(91HE(3X9J4\E("E9E7JXL(0%&($.,(&K%(W,.)6
47(@!)%(C.@&#6%(.,(!$(&K%(W,.)6($;0%(!0(!)0&#@@%*c

LINE VOLTAGE SELECTION

JK%("LPIQ(.-%,#&%0($,.8(#(>QQ3`(>DQ3`(DDQ3`(.,
DRQ3( ).8!)#@( 47( -.W%,( 0.;,2%( K#C!)6( #( @!)%
$,%T;%)2'(.$(GQ( .,( IQ(^Ac(V%$.,%( 2.))%2&!)6( &K%
-.W%,(2.,*(&.(#(-.W%,(0.;,2%`(C%,!$'(&K#&(&K%(91HE
3X9J4\E( "E9E7JXL( 2#,*`( @.2#&%*( !)( &K%( ,%#,
-#)%@( $;0%( K.@*%,`( !0( 0%&( 0.( &K#&( &K%( 2.,,%2&( 47
!)-;&(C.@&#6%(C#@;%(!0(C!0!5@%c

7.)C%,0!.)( &.(.&K%,(47( !)-;&( C.@&#6%0( ,%T;!,%0(#
2K#)6%( !)( &K%( $;0%( K.@*%,( C.@&#6%( 2#,*( -.0!&!.)
#)*($;0%(C#@;%c(N!02.))%2&( &K%(-.W%,(2.,*`(.-%)
&K%($;0%(K.@*%,(2.C%,(*..,(#)*(,.&#&%(&K%($;0%?-;@@
@%C%,( &.( ,%8.C%( &K%( $;0%c( L%8.C%( &K%( 08#@@
-,!)&%*( 2!,2;!&( 5.#,*( #)*( 0%@%2&( &K%( .-%,#&!)6
C.@&#6%( 5'( .,!%)&!)6( &K%( -,!)&%*( 2!,2;!&( 5.#,*( 0.
&K#&( &K%( *%0!,%*( C.@&#6%( !0( C!0!5@%( WK%)( -;0K%*
$!,8@'(!)&.(!&0(0@.&c(L.&#&%( &K%( $;0%?-;@@( @%C%,(5#2O
!)&.(!&0().,8#@(-.0!&!.)(#)*(!)0%,&(&K%(2.,,%2&($;0%
!)&.(&K%($;0%(K.@*%,c

LINE FUSE

3%,!$'(&K#&(&K%(2.,,%2&( @!)%( $;0%( !0( !)0&#@@%*(5%$.,%
2.))%2&!)6(&K%(@!)%(2.,*c(<.,(>QQ3Z>DQ3`(;0%(#(>
48-($;0%(#)*($.,(DDQ3ZDRQ3`(;0%(#(>ZD(48-($;0%c

LINE CORD

JK%( "LPIQ( K#0( #( *%&#2K#5@%`( &K,%%?W!,%( -.W%,
2.,*( $.,(2.))%2&!.)( &.( &K%(-.W%,(0.;,2%(#)*( &.(#
-,.&%2&!C%(6,.;)*c(JK%(%F-.0%*(8%&#@(-#,&0(.$(&K%
!)0&,;8%)&( #,%( 2.))%2&%*( &.( &K%( .;&@%&( 6,.;)*( &.
-,.&%2&( #6#!)0&( %@%2&,!2#@( 0K.2Oc( 4@W#'0( ;0%( #)
.;&@%&(WK!2K( K#0( #( -,.-%,@'( 2.))%2&%*( -,.&%2&!C%
6,.;)*c

SERVICE

N.().&(#&&%8-&(&.(0%,C!2%(.,(#*b;0&(&K!0(!)0&,;8%)&
;)@%00( #).&K%,( -%,0.)`( 2#-#5@%( .$( -,.C!*!)6( $!,0&
#!*(.,(,%0;02!&#&!.)`(!0(-,%0%)&c

N.( ).&( !)0&#@@( 0;50&!&;&%( -#,&0( .,( -%,$.,8( #)'
;)#;&K.,!A%*( 8.*!$!2#&!.)0( &.( &K!0( !)0&,;8%)&c
7.)&#2&( &K%( $#2&.,'( $.,( !)0&,;2&!.)0( .)( K.W( &.
,%&;,)( &K%( !)0&,;8%)&( $.,( #;&K.,!A%*( 0%,C!2%( #)*
#*b;0&8%)&c
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SPECIFICATIONS

FREQUENCY
=%#0;,%8%)&(L#)6% RPI(d^A(&.(>QQ(O^A`(5#0%5#)*(#)*(A..8%*c
"-#)0 >Y>(8^A(&.(>QQ(O^A(!)(#(5!)#,'(0%T;%)2%c
7%)&%,(<,%T;%)2' 4)'WK%,%(W!&K!)(&K%(8%#0;,%8%)&(,#)6%(0;5b%2&(&.(0-#)(#)*(,#)6%(@!8!&0c
422;,#2' DG(--8($,.8(DQe7(&.(RQe7c
L%0.@;&!.) "-#)ZRQQ
B!)*.W(<;)2&!.)0 V@#2O8#)?^#,,!0`(^#))!)6`(<@#&&.-(#)*(/)!$.,8c
L%#@?&!8%(V#)*W!*&K( >QQ(O^A

SIGNAL INPUT
H;85%,(.$(7K#))%@0 >
1)-;& "!)6@%?%)*%*(.,(&,;%(*!$$%,%)&!#@
1)-;&(18-%*#)2% >(=V`(>G(-$
7.;-@!)6 47(.,(N7
7=LL YQ(*V(#&(>(O^A(f1)-;&(L#)6%(g(?I(*V3h

MQ(*V(#&(>(O^A(f1)-;&(L#)6%(g>R(*V3h
GQ(*V(#&(>(O^A(f1)-;&(L#)6%(i(>R(*V3h

H.!0% G()3,80Zj^A(#&(>(O^A(&'-!2#@`(>Q()3,80Zj^A(8#Fc
f?>II(*V3,80Zj^A(&'-c`(?>IQ(*V3,80Zj^A(8#Fch

AMPLITUDE
<;@@("2#@%(1)-;&(L#)6% ?IQ(*V3(f>cQ(83-Oh(&.(kUR(*V3(fGQ(3-Oh(!)(D(*V(0&%-0c
N')#8!2(L#)6% YQ(*V(&'-!2#@
^#,8.)!2(N!0&.,&!.) H.(6,%#&%,(&K#)(?YQ(*V($,.8(N7(&.(GQ(O^Ac(f1)-;&(L#)6%(l(Q(*V3h

H.(6,%#&%,(&K#)(?MQ(*V(&.(>QQ(O^Ac
"-;,!.;0 1)-;&(,#)6%(i(?GQ(*V3m

H.(6,%#&%,(&K#)(?MG(*V(5%@.W($;@@(02#@%(5%@.W(DQQ(^Ac
H.(6,%#&%,(&K#)(?YQ(*V(5%@.W($;@@(02#@%(&.(>QQ(O^Ac

1)-;&("#8-@!)6 >I(5!&(4ZN(#&(DGI(O^A
422;,#2' n(QcD(*V(n(QcQQGo(.$($;@@(02#@%(f%F2@;*!)6(W!)*.W!)6(%$$%2&0hc
4C%,#6!)6 L="`(3%2&.,(#)*(+%#O(^.@*c

9!)%#,(#)*(%F-.)%)&!#@(#C%,#6!)6(;-(&.(IRO(02#)0c

TRIGGER INPUT
=.*%0 7.)&!);.;0`(!)&%,)#@`(%F&%,)#@`(.,(%F&%,)#@(JJ9c
1)&%,)#@ 9%C%@m(4*b;0&#5@%(&.(n>QQo(.$(!)-;&(02#@%c

+.0!&!C%(.,(H%6#&!C%(0@.-%c
=!)!8;8(J,!66%,(48-@!&;*%m(>Qo(.$(!)-;&(,#)6%c

EF&%,)#@ 9%C%@m(nG3(!)(RQ(83(0&%-0c(+.0!&!C%(.,(H%6#&!C%(0@.-%c
18-%*#)2%m(>Q(OV
=!)!8;8(J,!66%,(48-@!&;*%m(>QQ(83c

EF&%,)#@(JJ9 L%T;!,%0(JJ9(@%C%@(&.(&,!66%,(f@.WgcP3`(K!6KpD3hc
+.0&?J,!66%, =%#0;,%8%)&(,%2.,*(!0(*%@#'%*(5'(>( &.(IG`QQQ(0#8-@%0(f>ZG>D( &.(>DP( &!8%

,%2.,*0h(#$&%,(&K%(&,!66%,c
N%@#'(,%0.@;&!.)(!0(>(0#8-@%(f>ZG>D(.$(#(,%2.,*hc

+,%?J,!66%, =%#0;,%8%)&(,%2.,*(0&#,&0(;-(&.(G>cYGU(80(-,!.,(&.(&K%(&,!66%,c
N%@#'(,%0.@;&!.)(!0(UcYQID(d0c

+K#0%(1)*%&%,8!)#2' gDe
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DISPLAY FUNCTIONS
N!0-@#' L%#@`(!8#6!)#,'`(8#6)!&;*%(.,(-K#0%(0-%2&,;8c
=%#0;,%8%)&0 "-%2&,;8`(-.W%,(0-%2&,#@(*%)0!&'`(&!8%(,%2.,*(#)*(>ZU(.2&#C%c
4)#@'0!0 V#)*`(0!*%5#)*`(&.&#@(K#,8.)!2(*!0&.,&!.)(#)*(&,#2%(8#&Kc
\,#-K!2(EF-#)* N!0-@#'(%F-#)*0(;-(&.(GQF(#5.;&(#)'(-.!)&(!)(&K%(*!0-@#'c

MARKER FUNCTIONS
^#,8.)!2(=#,O%, N!0-@#'0(;-(&.(RQQ(K#,8.)!20(.$(&K%($;)*#8%)&#@c
N%@&#(=#,O%, L%#*0(#8-@!&;*%(#)*($,%T;%)2'(,%@#&!C%(&.(*%$!)%*(,%$%,%)2%c
H%F&(+%#OZ^#,8.)!2 9.2#&%0()%#,%0&(-%#O(.,(K#,8.)!2(&.(&K%(@%$&(.,(,!6K&c
N#&#(J#5@%0 9!0&0(:(C#@;%0(.$(;-(&.(DQQ(;0%,(*%$!)%*(](-.!)&0c
9!8!&(J#5@%0 4;&.8#&!2#@@'( *%&%2&0( *#&#( %F2%%*!)6( ;-( &.( >QQ( ;0%,( *%$!)%*( ;--%,( #)*

@.W%,(@!8!&(&,#2%(0%68%)&0c

GENERAL
=.)!&., =.).2K,.8%(7LJc(IRQ^(5'(RMQ3(,%0.@;&!.)c

4*b;0&#5@%(5,!6K&)%00(#)*(02,%%)(-.0!&!.)c
1)&%,$#2%0 1EEE?RMM`(L"DUD(#)*(+,!)&%,(!)&%,$#2%0(0&#)*#,*c

4@@(!)0&,;8%)&($;)2&!.)0(2#)(5%(2.)&,.@@%*(&K,.;6K(&K%(1EEE?RMM(#)*(L"DUD
!)&%,$#2%0c(4(+7(O%'5.#,*(!)-;&(!0(-,.C!*%*($.,(#**!&!.)#@($@%F!5!@!&'c

^#,*2.-' "2,%%)(*;8-0(#)*( &#5@%(#)*(0%&&!)6( @!0&!)60( &.(*.&(8#&,!F(#)*(^+(9#0%,q%&
2.8-#&!5@%(-,!)&%,0c(N#&#(-@.&0(&.(^+?\9(2.8-#&!5@%(-@.&&%,0(fC!#(L"DUD(.,
1EEE?RMMhc

N!0O UcG( !)2K( NX"( 2.8-#&!5@%( $.,8#&`( PDQ( O5'&%( 2#-#2!&'c( "&.,#6%( .$( *#&#`
0%&;-0`(*#&#(&#5@%0`(#)*(@!8!&(&#5@%0c

+.W%, IQ(B#&&0`(>QQZ>DQZDDQZDRQ(347`(GQZIQ(^Ac
N!8%)0!.)0 >PrB(F(IcDGr^(F(>McGrN
B%!6K& UI(@50c
B#,,#)&' X)%('%#,(-#,&0(#)*(@#5.,(.)(8#&%,!#@0(#)*(W.,O8#)0K!-c



   SR760 FFT SPECTRUM ANALYZER   

C!!

COMMAND LIST
34L14V9E" 6 J,#2%Q(fQh`(J,#2%>(f>h`(.,(42&!C%(J,#2%(f?>h

!`b 1)&%6%,0
$ <,%T;%)2'(f,%#@h
F`' L%#@(H;85%,0
0 "&,!)6

FREQUENCY( -#6% *%02,!-&!.)
"+4H(fSh(s!t I?R "%&(f_;%,'h(&K%(<,%T;%)2'("-#)(&.(>QQ(O^A(f>Yh(&K,.;6K(>Y>(8^A(fQhc
"JL<(fSh(s$t I?R "%&(f_;%,'h(&K%("&#,&(<,%T;%)2'(&.($(^Ac
7JL<(fSh(s$t( I?R "%&(f_;%,'h(&K%(7%)&%,(<,%T;%)2'(&.($(^Ac
XJ:+(fSh(s!t I?R "%&(f_;%,'h(&K%();85%,(.$(5#)*0(!)(X2&#C%(4)#@'0!0(&.(>G(fQh(.,(UQ(f>hc
X"JL(fSh(s!t I?R "%&(f_;%,'h(&K%("&#,&!)6(V#)*(!)(X2&#C%(4)#@'0!0(&.(?D(l(!(l(UGc
BJH\(fSh(s!t I?R "%&(f_;%,'h(&K%(B%!6K&!)6(!)(X2&#C%(4)#@'0!0(&.().)%(fQh(.,(4?W%!6K&!)6(f>hc

MEASUREMENT( -#6% *%02,!-&!.)
=E4"(fSh(6(s`!t I?G "%&( f_;%,'h( &K%(=%#0;,%8%)&(J'-%( &.("-%2&,;8( fQh`( +"N( f>h`( J!8%( fDh`( .,

X2&#C%(fUhc
N1"+(fSh(6(s`!t I?G "%&( f_;%,'h( &K%( N!0-@#'( &.( 9.6=#6( fQh`9!)=#6( f>h`( L%#@( fDh`( 18#6( fUh`( .,

+K#0%(fRhc
/H1J(fSh(6(s`!t I?G "%&(f_;%,'h(&K%(/)!&0(&.(3-O(.,(*%6(fQh`3,80(.,(,#*0(f>h`(*V3(fDh`(.,(*V3,80

fUhc
3XE/(fSh(6(s`!t I?G "%&(f_;%,'h(&K%(/)!&0(&.(3.@&0(fQh`(.,(E/(f>hc
E/9V(fSh(6(s`0t I?G "%&(f_;%,'h(&K%(E/(9#5%@(&.(0&,!)6(0c
E/3J(fSh(6(s`Ft I?G "%&(f_;%,'h(&K%(E/(3#@;%(&.(F(E/Z3.@&c
BHNX(fSh(6(s!t I?G "%&(f_;%,'h(&K%(B!)*.W(&.(/)!$.,8(fQh`(<@#&&.-(f>h`(^#))!)6(fDh`(.,(V=^(fUhc

DISPLAY and MARKER -#6% *%02,!-&!.)
47J\(fSh(s!t I?I "%&(f_;%,'h(&K%(42&!C%(J,#2%(&.(&,#2%Q(fQh(.,(&,#2%>(f>hc
<=J"(fSh(6(s`!t I?I "%&(f_;%,'h(&K%(N!0-@#'(<.,8#&(&.("!)6@%(fQh(.,(N;#@(f>h(&,#2%c
\L1N(fSh(6(s`!t I?I "%&(f_;%,'h(&K%(\,!*(8.*%(&.(X$$(fQh`(M(f>h`(.,(>Q(fDh(*!C!0!.)0c
<19"(fSh(6(s`!t I?I "%&(f_;%,'h(&K%(\,#-K("&'@%(&.(9!)%(fQh(.,(<!@@%*(f>hc
=L[L(fSh(6(s`!t I?I "%&(f_;%,'h(&K%(=#,O%,(&.(X$$(fQh`(X)(f>h(.,(J,#2O(fDhc
=L[B(fSh(6(s`!t I?I "%&(f_;%,'h(&K%(=#,O%,(B!*&K(&.(H.,8(fQh`(B!*%(f>h`(.,("-.&(fDhc
=L[=(fSh(6(s`!t I?I "%&(f_;%,'h(&K%(=#,O%,("%%O0(8.*%(&.(=#F(fQh`(=!)(f>h`(.,(=%#)(fDhc
=L9[(fSh(s!t I?I "%&(f_;%,'h(&K%(9!)O%*(=#,O%,0(&.(X$$(fQh(.,(X)(f>hc
=V1H(6`! I?I =.C%(&K%(8#,O%,(,%6!.)(&.(5!)(!c
=L[]S I?I _;%,'(&K%(=#,O%,(](-.0!&!.)c
=L[:S I?I _;%,'(&K%(=#,O%,(:(-.0!&!.)c
=L+[ I?I =.C%(&K%(=#,O%,(&.(&K%(.)(02,%%)(8#F(.,(8!)c("#8%(#0(u=4L[EL(=4]Z=1Hv

O%'c
=L7H I?I =#O%( &K%( =#,O%,( ]( -.0!&!.)( &K%( 2%)&%,( .$( &K%( 0-#)c( "#8%( #0( u=4L[EL

7EHJELv(O%'c
=LL< I?I J;,)0(=#,O%,(X$$0%&(.)(#)*(0%&0(&K%(.$$0%&(%T;#@(&.(&K%(8#,O%,(-.0!&!.)c
=LX<(fSh(s!t I?I "%&(f_;%,'h(&K%(=#,O%,(X$$0%&(&.(X$$(fQh(.,(X)(f>hc
=LX](fSh(sFt I?P "%&(f_;%,'h(&K%(=#,O%,(X$$0%&(](C#@;%(&.(Fc
=LX:(fSh(sFt I?P "%&(f_;%,'h(&K%(=#,O%,(X$$0%&(:(C#@;%(&.(Fc
+[9< I?P =.C%(&K%(8#,O%,(&.(&K%()%F&(-%#O(&.(&K%(@%$&c
+[LJ I?P =.C%(&K%(8#,O%,(&.(&K%()%F&(-%#O(&.(&K%(,!6K&c
="\"(0 I?P N!0-@#'(8%00#6%(0(.)(&K%(02,%%)(#)*(0.;)*(#)(#@#,8c

SCALE( -#6% *%02,!-&!.)
JLE<(fSh(6(s`Ft I?M "%&(f_;%,'h(&K%(J.-(L%$%,%)2%(&.(Fc
VLE<(fSh(6(s`Ft I?M "%&(f_;%,'h(&K%(V.&&.8(L%$%,%)2%(&.(Fc
:N13(fSh(6(s`Ft I?M "%&(f_;%,'h(&K%(3%,&!2#@("2#@%(f:ZN!Ch(&.(Fc
4/J"(6 I?M 4;&."2#@%(6,#-K(6c("!8!@#,(&.(&K%(u4/JX("749Ev(O%'c
E]+N(fSh(6(s`!t I?M "%&(f_;%,'h(&K%(^.,!A.)&#@(EF-#)*(&.().(%F-#)*(fGh`(>DM`(IR`(UQ`(>G`(.,(M(5!)0

fR?Qhc
E9<J(fSh(6(s`!t I?M "%&(f_;%,'h(&K%(9%$&(V!)(WK%)(%F-#)*%*(&.(5!)(!c
]4]"(fSh(6(s`!t I?M "%&(f_;%,'h(&K%(](4F!0(02#@!)6(&.(9!)%#,(fQh(.,(9.6(f>hc
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INPUT( -#6% *%02,!-&!.)
1"L7(fSh(s!t I?Y "%&(f_;%,'h(&K%(1)-;&(&.(4(fQh(.,(4?V(f>hc
1\HN(fSh(s!t I?Y "%&(f_;%,'h(&K%(1)-;&(\,.;)*!)6(&.(<@.#&(fQh(.,(\,.;)*(f>hc
17+9(fSh(s!t I?Y "%&(f_;%,'h(&K%(1)-;&(7.;-@!)6(&.(47(fQh(.,(N7(f>hc
1LH\(fSh(s!t I?Y "%&(f_;%,'h(&K%(1)-;&(L#)6%(&.(!(*V3($;@@(02#@%c(?IQ(l(!(l(UR(#)*(!(!0(%C%)c
4LH\(fSh(s!t I?Y "%&(f_;%,'h(&K%(4;&.(L#)6%(8.*%(&.(=#);#@(fQh(.,(4;&.(f>hc
4X<< I?Y +%,$.,8(4;&.(X$$0%&(2#@!5,#&!.)c
4X<=(fSh(s!t I?Y "%&(f_;%,'h(&K%(4;&.(X$$0%&(=.*%(&.(X$$(fQh(.,(X)(f>hc
J=XN(fSh(s!t I?Y "%&(f_;%,'h(&K%(J,!66%,(=.*%(&.(7.)&(fQh`(1)&(f>h`(EF&(fDh`(.,(EF&(JJ9fUhc
JL93(fSh(sFt I?Y "%&(f_;%,'h(&K%(J,!66%,(9%C%@(&.(F(-%,2%)&c(?>QQcQ(l(F(l(YYcDDc
JN9:(fSh(s!t I?Y "%&(f_;%,'h(&K%(J,!66%,(N%@#'(&.(!(0#8-@%0c(?>UUQQl(!(l(IGQQQc
4L==(fSh(s!t I?Y "%&(f_;%,'h(&K%(4,8!)6(=.*%(&.(4;&.(fQh(.,(=#);#@(f>hc
4L=" I?Y =#);#@@'(#,8(&K%(&,!66%,c

ANALYSIS( -#6% *%02,!-&!.)
4H4=(fSh(6(s`!t I?>Q "%&(f_;%,'h(&K%(,%#@(&!8%(4)#@'0!0(&.(H.)%(fQh`(^#,8.)!2(f>h`("!*%5#)*(fDh`(.,

V#)*(fUhc
7497S(6`! I?>Q _;%,'(,%0;@&(!(fQ(.,(>h(.$(&K%(@#&%0&(,%#@(&!8%(#)#@'0!0c
</HN(fSh(6(s`$t I?>Q "%&(f_;%,'h(&K%(^#,8.)!2(<;)*#8%)&#@(&.($,%T;%)2'($(^Ac
H^L=(fSh(6(s`!t I?>Q "%&(f_;%,'h(&K%(H;85%,(.$(^#,8.)!20(&.(Q(l(!(l(RQQc
H^9J I?>Q =.C%(&K%(=#,O%,(.,(7%)&%,(<,%T;%)2'(&.(&K%()%F&(K#,8.)!2(&.(&K%(@%$&c
H^LJ I?>Q =.C%(&K%(=#,O%,(.,(7%)&%,(<,%T;%)2'(&.(&K%()%F&(K#,8.)!2(&.(&K%(,!6K&c
"V74(fSh(6(s`$t I?>Q "%&(f_;%,'h(&K%("!*%5#)*(7#,,!%,(&.($,%T;%)2'($(^Ac
"V"E(fSh(6(s`$t I?>Q "%&(f_;%,'h(&K%("!*%5#)*("%-#,#&!.)(&.($(^Ac
H"V"(fSh(6(s`!t I?>Q "%&(f_;%,'h(&K%(H;85%,(.$("!*%5#)*0(&.(Q(l(!(l(DQQc
V"JL(fSh(6(s`$t I?>Q "%&(f_;%,'h(&K%(V#)*("&#,&(&.($,%T;%)2'($(^Ac
V7JL(fSh(6(s`$t I?>> "%&(f_;%,'h(&K%(V#)*(7%)&%,(&.($,%T;%)2'($(^Ac
VBJ^(fSh(6(s`$t I?>> "%&(f_;%,'h(&K%(V#)*(B!*&K(&.($(^Ac
J4V9 I?>> J;,)(.)(N#&#(J#5@%(*!0-@#'($.,(&K%(#2&!C%(&,#2%c
NJV9(fSh(6(s`!ts`$t I?>> "%&(f_;%,'h(N#&#(J#5@%(@!)%(!(&.($,%T;%)2'($c
N1H](fSh(s!t I?>> "%&(f_;%,'h(N#&#(J#5@%(!)*%F(&.(!c
N1H" I?>> 1)0%,&(#()%W(@!)%(!)(&K%(*#&#(&#5@%c
N1NJ I?>> N%@%&%(#(@!)%($,.8(&K%(*#&#(&#5@%c
N9JV I?>> N%@%&%(&K%(%)&!,%(*#&#(&#5@%c
91=J( I?>D J;,)(.)(9!8!&(J#5@%(*!0-@#'($.,(&K%(#2&!C%(&,#2%c
J"J"(fSh(s!t I?>D "%&(f_;%,'h(&K%(9!8!&(J%0&!)6(&.(X$$(fQh(.,(X)(f>hc
+4"<S I?>D _;%,'(&K%(,%0;@&0(.$(&K%(@#&%0&(@!8!&(&%0&c(+#00wQ(#)*(<#!@w>c
9JV9(fSh(6(s`!t(sb`$>`$D`'>`'Dt I?>D "%&(f_;%,'h(9!8!&(J#5@%(@!)%(!(&.(]5%6!)(f$>h`(]%)*(f$Dh`(:>(#)*(:Dc
91H](fSh(s!t I?>D "%&(f_;%,'h(9!8!&(J#5@%(!)*%F(&.(!c
91H" I?>D 1)0%,&(#()%W(@!)%(!)(&K%(@!8!&(&#5@%c
91NJ I?>D N%@%&%(#(@!)%($,.8(&K%(@!8!&(&#5@%c
99JV I?>D N%@%&%(&K%(%)&!,%(@!8!&(&#5@%c
94L=(fSh(s!t I?>D "%&(f_;%,'h(&K%(4;*!.(9!8!&(<#!@(4@#,8(&.(X$$(fQh(.,(X)(f>hc

AVERAGING( -#6% *%02,!-&!.)
43\X(fSh(s!t I?>U "%&(f_;%,'h(4C%,#6!)6(&.(X$$(fQh(.,(X)(f>hc
H43\fSh(s!t I?>U "%&(f_;%,'h(&K%(H;85%,(.$(4C%,#6%0&.(D(l(!(l(UDQQQc
43\J(fSh(s!t I?>U "%&(f_;%,'h(&K%(4C%,#6!)6(J'-%(&.(L="(fQh`(3%2&.,(f>h`(.,(+%#O(^.@*(fDhc
43\=(fSh(s!t I?>U "%&(f_;%,'h(&K%(4C%,#6!)6(=.*%(&.(9!)%#,(fQh(.,(EF-.)%)&!#@(f>hc
X39+(fSh(sFt I?>U "%&(f_;%,'h(&K%(XC%,@#-(&.(F(-%,2%)&c(Q(l(F(l(>QQcQc

PLOT( -#6% *%02,!-&!.)
+9XJ I?>R +@.&(&K%(%)&!,%(6,#-K(f.,(6,#-K0hc
+JL7 I?>R +@.&(&K%(&,#2%(f.,(&,#2%0h(.)@'c
+=L[ I?>R +@.&(&K%(8#,O%,(f.,(8#,O%,0h(.)@'c
+JJ9(fSh(s0t I?>R "%&(f_;%,'h(&K%(+@.&(J!&@%(&.(0&,!)6(0c
+"J9(fSh(s0t I?>R "%&(f_;%,'h(&K%(+@.&(";5&!&@%(&.(0&,!)6(0c
+L"7 I?>R +,!)&(&K%(02,%%)c("#8%(#0(&K%(u+L1HJv(O%'c
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+"EJ I?>R +,!)&(&K%(#)#@'A%,(0%&&!)60c
+91= I?>R +,!)&(&K%(9!8!&(J#5@%(.$(&K%(#2&!C%(6,#-Kc
+N4J I?>R +,!)&(&K%(N#&#(J#5@%(.$(&K%(#2&!C%(6,#-Kc

SETUP( -#6% *%02,!-&!.)
X/J+(fSh(s!t I?>G "%&(f_;%,'h(&K%(X;&-;&(1)&%,$#2%(&.(L"DUD(fQh(.,(\+1V(f>hc
X3L=(fSh(s!t I?>G "%&(f_;%,'h(&K%(\+1V(XC%,!*%(L%8.&%(0&#&%(&.(X$$(fQh(.,(X)(f>hc
[79[(fSh(s!t I?>G "%&(f_;%,'h(&K%([%'(7@!2O(&.(X$$(fQh(.,(X)(f>hc
49L=(fSh(s!t I?>G "%&(f_;%,'h(&K%(4@#,80(&.(X$$(fQh(.,(X)(f>hc
J^L"(fSh(s!t I?>G "%&(f_;%,'h(&K%(^.;,0(&.(Ql(!(l(DUc
J=1H(fSh(s!t I?>G "%&(f_;%,'h(&K%(=!);&%0(&.(Q(l(!(l(GYc
J"E7(fSh(s!t I?>G "%&(f_;%,'h(&K%("%2.)*0(&.(Q(l(!(l(GYc
N=J^(fSh(s!t I?>G "%&(f_;%,'h(&K%(=.)&K(&.(>(l(>(l(>Dc
NN4:(fSh(s!t I?>G "%&(f_;%,'h(&K%(N#'(&.(>(l(>(l(U>c
N:L"(fSh(s!t I?>G "%&(f_;%,'h(&K%(:%#,(&.(Q(l(>(l(YYc
+9J=(fSh(s!t I?>G "%&(f_;%,'h(&K%(+@.&&%,(=.*%(&.(L"DUD(fQh(.,(\+1V(f>hc
+9JV(fSh(s!t I?>G "%&( f_;%,'h( &K%(+@.&&%,(V#;*(L#&%( &.( UQQ( fQh`( >DQQ( f>h`( DRQQ( fDh`( RMQQ( fUh`

YIQQ(fRhc
+9J4(fSh(s!t I?>G "%&(f_;%,'h(&K%(+@.&&%,(\+1V(4**,%00(&.(Q(l(!(l(UQc
+9J"(fSh(s!t I?>G "%&(f_;%,'h(&K%(+@.&("-%%*(&.(<#0&(fQh(.,("@.W(f>hc
+HJL(fSh(s!t I?>G "%&(f_;%,'h(&K%(J,#2%(+%)(H;85%,(&.(>(l(!(l(Ic
+H\N(fSh(s!t I?>I "%&(f_;%,'h(&K%(\,!*(+%)(H;85%,(&.(>(l(!(l(Ic
+H4+(fSh(s!t I?>I "%&(f_;%,'h(&K%(4@-K#);8%,!2(+%)(H;85%,(&.(>(l(!(l(Ic
+H7L(fSh(s!t I?>I "%&(f_;%,'h(&K%(7;,0.,(+%)(H;85%,(&.(>(l(!(l(Ic
+LHJ(fSh(s!t I?>I "%&(f_;%,'h(&K%(+,!)&%,(J'-%(&.(E-0.)(fQh(.,(^+(f>hc

STORE AND RECALL FILE( -#6% *%02,!-&!.)
<H4=(fSh(s0t I?>P "%&(f_;%,'h(&K%(2;,,%)&(<!@%(H#8%(&.(0&,!)6c
"3JL I?>P "#C%(&K%(42&!C%(J,#2%(N#&#(&.(&K%($!@%(0-%2!$!%*(5'(<H4=c
"3"J I?>P "#C%(&K%("%&&!)60(&.(&K%($!@%(0-%2!$!%*(5'(<H4=c
L7JL I?>P L%2#@@(&K%(J,#2%(N#&#($,.8(&K%($!@%(0-%2!$!%*(5'(<H4=(&.(&K%(#2&!C%(6,#-Kc
L7"J I?>P L%2#@@(&K%("%&&!)60($,.8(&K%($!@%(0-%2!$!%*(5'(<H4=c

MATH OPERATIONS( -#6% *%02,!-&!.)
7"E9(fSh(s!t I?>M "%&(f_;%,'h(&K%(X-%,#&!.)(&.(k`(?`(F`(Z`(@.6`(j(fQ?Ghc
7X+L I?>M "&#,&(&K%(2#@2;@#&!.)c
74L\(fSh(s!t I?>M "%&(f_;%,'h(&K%(4,6;8%)&(&'-%(&.(7.)0&#)&(fQh`(W(f>h`(.,(X&K%,(\,#-K(fDhc
7XH"(fSh(sFt I?>M "%&(f_;%,'h(&K%(7.)0&#)&(4,6;8%)&(&.(Fc
7=L[ I?>M "%&(&K%(7.)0&#)&(4,6;8%)&(&.(&K%(:(C#@;%(.$(&K%(8#,O%,c

FRONT PANEL CONTROLS( -#6% *%02,!-&!.)
"JLJ I?>Y "&#,&(*#&#(#2T;!0!&!.)c("#8%(#0(u"J4LJv(O%'c
"J7X I?>Y +#;0%(.,(7.)&!);%(*#&#(#2T;!0!&!.)c("#8%(#0(u+4/"E(7XHJv(O%'c
+L"7 I?>Y +,!)&(&K%(02,%%)c("#8%(#0(u+L1HJv(O%'c
47J\(fSh(s!t I?>Y "%&( f_;%,'h( &K%(42&!C%(J,#2%( &.( &,#2%Q( fQh(.,( &,#2%>( f>hc("!8!@#,( &.( u47J13E

JL47Ev(O%'c
4LH\(fSh(s!t I?>Y "%&( f_;%,'h( &K%( 4;&.( L#)6%( 8.*%( &.( =#);#@( fQh( .,( 4;&.( f>hc( "!8!@#,( &.

u4/JX(L4H\Ev(O%'c
4/J"( I?>Y 4;&."2#@%(&K%(6,#-Kc("#8%(#0(&K%(u4/JX("749Ev(O%'c

DATA TRANSFER( -#6% *%02,!-&!.)
"+E7S(6(s`!t I?DQ _;%,'(&K%(:(C#@;%(.$(5!)(Q(l(!(l(UYYc
V349S(6`(! I?DQ _;%,'(&K%(](C#@;%(.$(5!)(Q(l(!(l(UYYc
"+EVS(6 I?DQ V!)#,'(*;8-(&K%(%)&!,%(&,#2%(6c
VN=+(fSh(6`(s`!t I?D> "%&(f_;%,'h(&K%(#;&.(5!)#,'(*;8-(8.*%($.,(&,#2%(6c

INTERFACE( -#6% *%02,!-&!.)
xL"J I?DD L%0%&(&K%(;)!&(&.(!&0(*%$#;@&(2.)$!6;,#&!.)0c
x1NHS I?DD L%#*(&K%("LPIQ(*%C!2%(!*%)&!$!2#&!.)(0&,!)6c
9X79fSh(s!t I?DD "%&( f_;%,'h( &K%(9.2#@ZL%8.&%(0&#&%( &.(9X749( fQh`(LE=XJE( f>h`( .,( 9X749

9X7[X/J(fDhc
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X3L=(fSh(s!t I?DD "%&(f_;%,'h(&K%(\+1V(XC%,!*%(L%8.&%(0&#&%(&.(X$$(fQh(.,(X)(f>hc

STATUS -#6% *%02,!-&!.)
x79" I?DU 7@%#,(#@@(0&#&;0(5'&%0c
xE"E(fSh(s!t(s`bt I?DU "%&(f_;%,'h(&K%("&#)*#,*("&#&;0(V'&%(E)#5@%(L%6!0&%,(&.(&K%(*%2!8#@(C#@;%(!

fQ?DGGhc
xE"LS(s!t I?DU _;%,'(&K%("&#)*#,*("&#&;0(V'&%c(1$(!(!0(!)2@;*%*`(.)@'(5!&(!(!0(T;%,!%*c
x"LE(fSh(s!t(s`bt I?DU "%&(f_;%,'h(&K%("%,!#@(+.@@(E)#5@%(L%6!0&%,(&.(&K%(*%2!8#@(C#@;%(!(fQ?DGGhc
x"JVS(s!t I?DU _;%,'(&K%("%,!#@(+.@@("&#&;0(V'&%c(1$(!(!0(!)2@;*%*`(.)@'(5!&(!(!0(T;%,!%*c
x+"7(fSh(s!t I?DU "%&(f_;%,'h(&K%(+.W%,(X)("&#&;0(7@%#,(5!&(&.("%&(f>h(.,(7@%#,(fQhc
ELLE(fSh(s!t(s`bt I?DU "%&(f_;%,'h(&K%(E,,.,("&#&;0(E)#5@%(L%6!0&%,(&.(&K%(*%2!8#@(C#@;%(!(fQ?DGGhc
ELL"S(s!t I?DU _;%,'(&K%(E,,.,("&#&;0(V'&%c(1$(!(!0(!)2@;*%*`(.)@'(5!&(!(!0(T;%,!%*c
<<JE(fSh(s!t(s`bt I?DU "%&(f_;%,'h(&K%(<<J("&#&;0(E)#5@%(L%6!0&%,(&.(&K%(*%2!8#@(C#@;%(!(fQ?DGGhc
<<J"S(s!t I?DU _;%,'(&K%(<<J("&#&;0(V'&%c(1$(!(!0(!)2@;*%*`(.)@'(5!&(!(!0(T;%,!%*c

STATUS BYTE DEFINITIONS

SERIAL POLL STATUS BYTE (6-24)

5!& )#8% ;0#6%
Q "7H H.(8%#0;,%8%)&0(!)(-,.6,%00
> 1<7 H.(2.88#)*(%F%2;&!.)(!)(-,.6,%00
D ELL /)8#0O%*(5!&(!)(%,,.,(0&#&;0(5'&%(0%&
U <<J /)8#0O%*(5!&(!)(<<J(0&#&;0(5'&%(0%&
R =43 JK%(!)&%,$#2%(.;&-;&(5;$$%,(!0().)?%8-&'
G E"V /)8#0O%*( 5!&( !)( 0&#)*#,*( 0&#&;0( 5'&%

0%&
I "L_ "L_(f0%,C!2%(,%T;%0&h(K#0(.22;,,%*
P /);0%*

STANDARD EVENT STATUS BYTE (6-25)

5!& )#8% ;0#6%
Q 1H+ "%&(.)(!)-;&(T;%;%(.C%,$@.W
> 9!8!&(<#!@ "%&(WK%)(#(@!8!&(&%0&($#!@0
D _L: "%&(.)(.;&-;&(T;%;%(.C%,$@.W

U /);0%*
R E]E "%&(WK%)(2.88#)*(%F%2;&!.)(%,,.,(.22;,0
G 7=N "%&(WK%)(#)(!@@%6#@(2.88#)*(!0(,%2%!C%*
I /L_ "%&(5'(#)'(O%'(-,%00(.,(O).5(,.&#&!.)
P +XH "%&(5'(-.W%,?.)

FFT STATUS BYTE (6-25)

5!& )#8% ;0#6%
Q J,!66%,%*( "%&(WK%)(#(&!8%(,%2.,*(!0(&,!66%,%*
> +,)Z+@&( "%&(WK%)(#(-,!)&.;&(.,(-@.&(!0(2.8-@%&%*
D H%WN#&#(Q "%&(WK%)()%W(*#&#(!0(#C#!@#5@%($.,(&,#2%(Q
U H%WN#&#(> "%&(WK%)()%W(*#&#(!0(#C#!@#5@%($.,(&,#2%(>
R 4C6( "%&(WK%)(#(@!)%#,(#C%,#6%(!0(2.8-@%&%*
G 4;&.L)6( "%&(WK%)(#;&.(,#)6%(2K#)6%0(&K%(,#)6%
I ^!6K(3.@&#6% "%&(WK%)(K!6K(C.@&#6%*%&%2&%*(#&(!)-;&
P "%&&@% "%&(WK%)(0%&&@!)6(!0(2.8-@%&%
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ERROR STATUS BYTE (6-26)

5!& )#8% ;0#6%
Q +,)Z+@&(E,, "%&( WK%)( #)( -,!)&!)6( .,( -@.&&!)6( %,,.,

.22;,0
> =#&K(E,,., "%&(WK%)(#)(!)&%,)#@(8#&K(%,,.,(.22;,0

D L4=(E,,., "%&(WK%)(L4=(=%8.,'(&%0&($!)*0(#)(%,,.,
U N!0O(E,,., "%&(WK%)(#(*!0O(%,,.,(.22;,0
R LX=(E,,., "%&(WK%)(LX=(=%8.,'(&%0&($!)*0(#)(%,,.,
G 4ZN(E,,., "%&(WK%)(4ZN(&%0&($!)*0(#)(%,,.,
I N"+(E,,., "%&(WK%)(N"+(&%0&($!)*0(#)(%,,.,
P XC%,@.#* "%&(WK%)(&K%(0!6)#@(!)-;&(.C%,@.#*0
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>?>

YOUR FIRST MEASUREMENT

JK!0(0#8-@%(8%#0;,%8%)&(!0(*%0!6)%*(&.(#2T;#!)&
&K%( $!,0&( &!8%( ;0%,( W!&K( &K%( "LPIQ( "-%2&,;8
4)#@'A%,c( N.( ).&( 5%( 2.)2%,)%*( &K#&( '.;,
8%#0;,%8%)&( *.%0( ).&( %F#2&@'( #6,%%( W!&K( &K!0
%F%,2!0%c(JK%($.2;0(.$(&K!0(8%#0;,%8%)&(%F%,2!0%
!0(&.(@%#,)(K.W(&.(;0%(&K%(!)0&,;8%)&c

JK%,%(#,%(&W.(&'-%0(.$($,.)&(-#)%@(O%'0(WK!2K(W!@@
5%(,%$%,%)2%*( !)( &K!0(0%2&!.)c(^#,*O%'0(#,%( &K.0%
O%'0(W!&K(@#5%@0(-,!)&%*(.)(&K%8c(JK%!,($;)2&!.)(!0
*%&%,8!)%*( 5'( &K%( @#5%@( #)*( *.%0( ).&( 2K#)6%c
^#,*O%'0( #,%( ,%$%,%)2%*( 5'( 5,#2O%&0( @!O%( &K!0( ?
u^4LN[E:vc( JK%( 0.$&O%'0( #,%( &K%( 0!F( 6,#'( O%'0
#@.)6( &K%(,!6K&(%*6%(.$( &K%(02,%%)c(JK%!,( $;)2&!.)
!0(@#5%@@%*(5'(#(8%);(5.F(*!0-@#'%*(.)(&K%(02,%%)
)%F&( &.( &K%( O%'c( ".$&O%'( $;)2&!.)0( 2K#)6%
*%-%)*!)6( ;-.)( &K%( 0!&;#&!.)c( ".$&O%'0( W!@@( 5%
,%$%,%)2%*( #0( &K%( g".$&( [%'p( .,( 0!8-@'( &K%( ".$&
[%'c

Hardkeys
JK%( O%'-#*( 2.)0!0&0( .$( $!C%( 6,.;-0( .$( K#,*O%'0c
JK%( EHJL:( O%'0( #,%( ;0%*( &.( %)&%,( );8%,!2
-#,#8%&%,0( WK!2K( K#C%( 5%%)( K!6K@!6K&%*( 5'( #
0.$&O%'c( JK%( =EH/( O%'0( 0%@%2&( #( 8%);( .$
0.$&O%'0c( +,%00!)6( #( 8%);( O%'( W!@@( 2K#)6%( &K%
8%);( 5.F%0( WK!2K( #,%( *!0-@#'%*( )%F&( &.( &K%
0.$&O%'0c( E#2K( 8%);( 6,.;-0( &.6%&K%,( 0!8!@#,
-#,#8%&%,0( #)*( $;)2&!.)0c( JK%( 7XHJLX9( O%'0
0&#,&( #)*( 0&.-( #2&;#@( *#&#( #2T;!0!&!.)`( 0%@%2&( &K%
8#,O%,( #)*( &.66@%( &K%( #2&!C%( &,#2%( &K%( *!0-@#'c
JK%0%(O%'0(#,%().&(!)(#(8%);(0!)2%(&K%'(#,%(;0%*
$,%T;%)&@'( WK!@%( *!0-@#'!)6( #)'( 8%);c( JK%
":"JE=(O%'0(.;&-;&( &K%(02,%%)( &.(#(-,!)&%,(#)*
*!0-@#'( K%@-( 8%00#6%0c( JK%0%( O%'0( 2#)( #@0.( 5%
#22%00%*( $,.8( #)'( 8%);c( JK%( =4L[EL( O%'0
*%&%,8!)%( &K%(8#,O%,(8.*%( #)*( -%,$.,8( C#,!.;0
8#,O%,( $;)2&!.)0c( JK%( 8#,O%,( $;)2&!.)0( 2#)( 5%
#22%00%*($,.8(#)'(8%);c

Softkeys
JK%("LPIQ(K#0(#(8%);(*,!C%)(;0%,(!)&%,$#2%c(JK%
I( 0.$&O%'0( &.( &K%( ,!6K&( .$( &K%( C!*%.( *!0-@#'( K#C%
*!$$%,%)&($;)2&!.)0(*%-%)*!)6(;-.)(&K%(!)$.,8#&!.)
*!0-@#'%*( !)( &K%( 8%);( 5.F%0( #&( &K%( ,!6K&( .$( &K%
C!*%.( *!0-@#'c( 1)( 6%)%,#@`( &K%( 0.$&O%'0( K#C%( &W.
;0%0c(JK%($!,0&(!0(&.(&.66@%(#($%#&;,%(.)(#)*(.$$(.,
&.( 2K..0%( 5%&W%%)( 0%&&!)60c( JK%( 0%2.)*( !0( &.
K!6K@!6K&(#(-#,#8%&%,(WK!2K(!0(&K%)(2K#)6%*(;0!)6
&K%( O).5( .,( );8%,!2( O%'-#*c( 1)( 5.&K( 2#0%0`( &K%
0.$&O%'( #$$%2&0( &K%( -#,#8%&%,( WK!2K( !0( *!0-@#'%*
#*b#2%)&(&.(!&c

Knob
JK%(O).5(!0(;0%*(&.(#*b;0&(-#,#8%&%,0(WK!2K(K#C%
5%%)(K!6K@!6K&%*(;0!)6(&K%(0.$&O%'0c(=.0&();8%,!2
%)&,'( $!%@*0( 8#'( 5%( #*b;0&%*( W!&K( &K%( O).5c( 1)
#**!&!.)`( $;)2&!.)0( 0;2K( #0( *!0-@#'( A..8!)6( #)*
02,.@@!)6(;0%(&K%(O).5(#0(W%@@c(1)(&K%0%(2#0%0`(&K%
O).5( $;)2&!.)( !0( 0%@%2&%*( 5'( &K%( 0.$&O%'0c( JK%
u=4L[ELv(O%'`(WK!2K(2#)(5%(-,%00%*(#&(#)'(&!8%`
W!@@(0%&(&K%(O).5($;)2&!.)(&.(02,.@@!)6(&K%(8#,O%,c

Example Measurement
JK!0(8%#0;,%8%)&( !0( *%0!6)%*( &.( !)C%0&!6#&%( &K%
0-%2&,;8(.$(#( >( O^A( 0!)%(W#C%c(:.;(W!@@( )%%*( #
$;)2&!.)( 6%)%,#&.,( 2#-#5@%( .$( -,.C!*!)6( #( >( O^A
0!)%(W#C%(#&(#(@%C%@(.$(>QQ(83(&.(>(3`(0;2K(#0(&K%
"L"(N"URGc(JK%(#2&;#@(0%&&!)60(.$( &K%(6%)%,#&.,
#,%( ).&( !8-.,&#)&( 0!)2%( '.;( W!@@( 5%( ;0!)6( &K%
"LPIQ(&.(8%#0;,%(#)*(#)#@'A%(!&0(.;&-;&c(7K..0%
#(6%)%,#&.,(WK!2K(K#0(0.8%(*!0&.,&!.)(f#&(@%#0&(?PQ
*V2h(.,(;0%(#(0T;#,%(.,(&,!#)6@%(W#C%c

"-%2!$!2#@@'`('.;(W!@@(8%#0;,%(&K%(0-%2&,;8(.$(&K%
0!)%( W#C%`( 8%#0;,%( !&0( $,%T;%)2'`( #)*( 8%#0;,%
!&0(K#,8.)!2(*!0&.,&!.)c
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>?D

ANALYZING A SINE WAVE

>c J;,)(&K%(#)#@'A%,(.)(WK!@%(K.@*!)6(*.W)(&K%
ug?v( f5#2O0-#2%h(O%'c(B#!&( ;)&!@( &K%( -.W%,?
.)(&%0&0(#,%(2.8-@%&%*c

BK%)(&K%(-.W%,(!0( &;,)%*(.)(W!&K( &K%(5#2O0-#2%
O%'(*%-,%00%*`( &K%(#)#@'A%,( ,%&;,)0( &.( !&0(*%$#;@&
0%&&!)60c("%%(&K%(N%$#;@&("%&&!)60(@!0&(!)(&K%(=%);
0%2&!.)($.,(#(2.8-@%&%(@!0&!)6(.$(&K%(0%&&!)60c

Dc J;,)(.)(&K%(6%)%,#&.,`(0%&( &K%( $,%T;%)2'( &.
>(O^A(#)*(&K%(#8-@!&;*%(&.(#--,.F!8#&%@'(>
3,80c

7.))%2&( &K%( 6%)%,#&.,a0( .;&-;&( &.( &K%( 4
!)-;&(.$(&K%(#)#@'A%,c

JK%( !)-;&( !8-%*#)2%( .$( &K%( #)#@'A%,( !0( >( =Vc
JK%( 6%)%,#&.,( 8#'( ,%T;!,%( #( &%,8!)#&.,c( =#)'
6%)%,#&.,0( K#C%( %!&K%,( #( GQ(V( .,( IQQ(V( .;&-;&
!8-%*#)2%c( /0%( &K%( #--,.-,!#&%( $%%*&K,.;6K
&%,8!)#&!.)( !$( )%2%00#,'c( 1)( 6%)%,#@`( ).&( ;0!)6( #
&%,8!)#&.,(8%#)0( &K#&( ( &K%( .;&-;&( #8-@!&;*%( W!@@
).&( #6,%%( W!&K( &K%( 6%)%,#&.,( 0%&&!)6( #)*( &K%
*!0&.,&!.)(8#'(5%(6,%#&%,(&K#)().,8#@c

Uc +,%00(u4/JX(L4H\Ev "!)2%( &K%( 0!6)#@( #8-@!&;*%( 8#'( ).&( 5%( 0%&
#22;,#&%@'`( @%&( &K%( #)#@'A%,( #;&.8#&!2#@@'( 0%&( !&0
!)-;&( ,#)6%( &.( #6,%%( W!&K( &K%( #2&;#@( 6%)%,#&.,
0!6)#@c(H.&%(&K#&(&K%(,#)6%(,%#*.;&(#&( &K%(5.&&.8
.$( &K%( 02,%%)( !0( *!0-@#'%*( !)( !)C%,0%( WK%)( &K%
#;&.,#)6!)6(!0(.)c

Rc +,%00( &K%( g"-#)p( 0.$&O%'( &.( K!6K@!6K&( &K%
0-#)c( /0%( &K%( O).5( &.( #*b;0&( &K%( 0-#)( &.
IcDG(O^Ac

:.;( 2#)( #@0.( ;0%( &K%( u"+4H( /+v( #)*
u"+4H(NXBHv(O%'0(&.(#*b;0&(&K%(0-#)c

"%&( &K%( 0-#)( &.( *!0-@#'( &K%( >( O^A( 0!6)#@( #)*( !&0
$!,0&($%W(K#,8.)!20c

:.;(2#)(#@0.(;0%(&K%();8%,!2(O%'-#*(&.(%)&%,(&K%
0-#)c(1)(&K!0(2#0%`(&K%(0-#)(W!@@(5%(,.;)*%*(&.(&K%
)%F&(@#,6%0&(#@@.W#5@%(0-#)c

Gc +,%00(u=4L[EL(=4]Z=1Hv JK!0(2%)&%,0(&K%(8#,O%,(,%6!.)(#,.;)*(&K%(@#,6%0&
*#&#(-.!)&(.)( &K%(6,#-Kc(JK%(8#,O%,(0K.;@*().W
5%( .)( &K%( >( O^A( 0!6)#@c( JK%( 8#,O%,( ,%#*.;&
#5.C%( &K%( 6,#-K( *!0-@#'0( &K%( $,%T;%)2'( #)*
#8-@!&;*%(.$(&K%(0!6)#@c

JK%( u=4L[EL( =4]Z=1Hv( O%'( 2#)( #@0.( 5%
2.)$!6;,%*(&.(0%#,2K($.,(&K%(8!)!8;8(-.!)&(.)(&K%
6,#-Kc

Ic +,%00(u=4L[ELv

/0%( &K%( O).5( &.(8.C%( &K%(8#,O%,( #,.;)*c
J#O%(#(@..O(#&(0.8%(.$(&K%(K#,8.)!20c

+,%00!)6( &K%( u=4L[ELv( O%'( #@@.W0( &K%( O).5( &.
#*b;0&( &K%(8#,O%,( -.0!&!.)c( JK%( "-#)(=%);( 5.F
5%2.8%0( ;)K!6K@!6K&%*c( 4( 5.F( !0( *,#W)( #,.;)*
&K%(8#,O%,( ,%#*.;&( &.( !)*!2#&%( &K#&( &K%( O).5(W!@@
8.C%(&K%(8#,O%,c

Pc( 9%&a0(8%#0;,%(&K%($,%T;%)2'(%F#2&@'c

N%2,%#0%( &K%( 0-#)( &.( >cGI( O^A( ;0!)6( &K%
g"-#)p(O%'( #)*( O).5`( &K%( u"+4H(NXBHv
O%'(.,(5'(%)&%,!)6(&K%(0-#)();8%,!2#@@'c

+,%00(u=4L[EL(=4]Z=1Hv

+,%00(u=4L[EL(7EHJELv

JK!0(!0.@#&%0(&K%(>(O^A($;)*#8%)&#@($,%T;%)2'c

=.C%(&K%(8#,O%,(&.(&K%(-%#O(#&(>(O^Ac

JK!0(0%&0(&K%(0-#)(2%)&%,($,%T;%)2'(&.(&K%(8#,O%,
$,%T;%)2'c(JK%(0!6)#@(W!@@(5%(#&( &K%(2%)&%,(.$( &K%
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>?U

0-#)c( <;,&K%,( #*b;0&8%)&0( &.( &K%( 0-#)( W!@@( O%%-
&K%(2%)&%,($,%T;%)2'($!F%*c

Mc( N%2,%#0%( &K%( 0-#)( &.( YPcG( ^A( ;0!)6( &K%
g"-#)p(O%'( #)*( O).5`( &K%( u"+4H(NXBHv
O%'(.,(5'(%)&%,!)6(&K%(0-#)();8%,!2#@@'c

:.;(8#'().&!2%(&K#&(&K%(0-%2&,;8(&#O%0(#(WK!@%(&.
0%&&@%(*.W)(#&( &K!0( @#0&(0-#)c(JK!0( !0(5%2#;0%( &K%
$,%T;%)2'( ,%0.@;&!.)( !0( >ZRQQ( .$( &K%( 0-#)( .,
DRR(8^Ac( JK!0( ,%0.@;&!.)( ,%T;!,%0( #&( @%#0&
RcQYI(0%2.)*0(.$(&!8%(*#&#c(H.&%(&K#&(&K%("%&&@!)6
!)*!2#&.,( #&( &K%( @.W%,( ,!6K&( 2.,)%,( .$( &K%( *!0-@#'
W!@@(0&#'(.)(WK!@%(&K%(*#&#(0%&&@%0c

Yc +,%00(u=4L[EL(=4]Z=1Hv JK!0( 2%)&%,0( &K%( 8#,O%,( 8.,%( #22;,#&%@'c( JK%
$,%T;%)2'( .$( &K%( 0!6)#@( 2#)( ).W( 5%( ,%#*( W!&K
DRR(8^A(,%0.@;&!.)c

>Qc +,%00(u4/JX("749Ev JK!0( O%'( #*b;0&0( &K%( 6,#-K( 02#@%( #)*( &.-
,%$%,%)2%( &.(*!0-@#'( &K%(%)&!,%( ,#)6%(.$( &K%(*#&#c
:.;(2#)(-,%00(&K!0(O%'(#&(#)'(&!8%(&.(.-&!8!A%(&K%
6,#-K(*!0-@#'c

>>c +,%00(u4H49:yEv

+,%00(g^#,8.)!2p

N!0-@#'(&K%(4)#@'0!0(8%);c

"%@%2&(^#,8.)!2(#)#@'0!0c(JK%(8%);(*!0-@#'0(&K%
K#,8.)!2( #)#@'0!0( 8%);c( H.&!2%( &K#&( &K%
$;)*#8%)&#@($,%T;%)2'(f$!,0&(8%);(5.Fh(K#0(5%%)
0%&(&.(&K%($,%T;%)2'(.$(&K%(8#,O%,c

B%( ;0%*( #( )#,,.W( 0-#)( &.( 6%&( #)( #22;,#&%
,%#*!)6(.$( &K%( $;)*#8%)&#@(0!6)#@( $,%T;%)2'c(B%
W!@@( ;0%( &K!0(8%#0;,%8%)&( .$( &K%( $;)*#8%)&#@( &.
#22;,#&%@'(@.2#&%(&K%(K#,8.)!20c

JK%(K#,8.)!2(8%#0;,%8%)&(,%#*.;&(#&(&K%(;--%,
@%$&( 2.,)%,( .$( &K%( 6,#-K( !0( ;)*%,( ,#)6%( 5%2#;0%
&K%( 0-#)( !0( ).&( W!*%( %).;6K( &.( !)2@;*%( #)'
K#,8.)!20c

>Dc +,%00(gH%F&(^#,8.)!2(L!6K&p

/0%(&K%(gH%F&(^#,8.)!2(L!6K&p(#)*
gH%F&( ^#,8.)!2( 9%$&p( O%'0( &.( !)C%0&!6#&%
&K%(K#,8.)!20(.$(&K%(0!6)#@c

JK!0( 2%)&%,0( &K%( 0-#)( #,.;)*( &K%( 0%2.)*
K#,8.)!2( f#--,.Fc( D( O^Ahc( :.;( #,%( ).W( 8#O!)6
#)( #22;,#&%( 8%#0;,%8%)&( .$( &K%( D)*( K#,8.)!2
2.)&%)&(.$(&K%(0!6)#@c

B!&K( &K!0( )#,,.W( 0-#)`( &K%( K#,8.)!20( 0K.;@*( 5%
%#0!@'(C!0!5@%c

>Uc(+,%00(u<LE_v

+,%00(g<;@@("-#)p

+,%00(u4/JX("749Ev

9%&a0(K#C%(&K%(#)#@'A%,(8%#0;,%(&K%(*!0&.,&!.)($.,
;0c( <!,0&( ,%&;,)( &.( $;@@( 0-#)( 5'( *!0-@#'!)6( &K%
$,%T;%)2'(8%);(#)*(2K..0!)6($;@@(0-#)c

L%&;,)( &K%( 6,#-K( &.( #( 02#@%( WK%,%( &K%
$;)*#8%)&#@(!0(.)(02,%%)c

>Rc +,%00(g"&#,&(<,%Tcp

H.W(#*b;0&( &K%(0-#)( &.(>DcG(O^A(;0!)6( &K%

JK!0(K!6K@!6K&0( &K%("&#,&(<,%T;%)2'(8%);( 5.Fc( 1&
#@0.( $!F%0( &K%( 0&#,&( $,%T;%)2'( WK%)( &K%( 0-#)( !0
#*b;0&%*c

L%*;2%( &K%( 0-#)( &.( ,%0.@C%( &K%( $!,0&( $%W
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>?R

g"-#)p(O%'( #)*( O).5`( &K%( u"+4H(NXBHv
O%'(.,(5'(%)&%,!)6(&K%(0-#)();8%,!2#@@'c

K#,8.)!20(.$(&K%(0!6)#@c

>Gc +,%00(u4H49:yEv

+,%00(g^#,8.)!2p

N!0-@#'(&K%(4)#@'0!0(8%);c

7K..0%(^#,8.)!2( #)#@'0!0c( f1&( 0K.;@*( 0&!@@( 5%( .)
$,.8(5%$.,%ch( JK%( $;)*#8%)&#@( $,%T;%)2'( 0K.;@*
0&!@@(5%(#22;,#&%@'(0%&c

>Ic +,%00(gz(^#,8.)!20p

+,%00(u>v(u>v(gE)&%,p

^!6K@!6K&(&K%();85%,(.$(K#,8.)!20(8%);(5.Fc

E)&%,(>>($.,(&K%();85%,(.$(K#,8.)!20c

H.&!2%( &K#&( K#,8.)!2( 8#,O%,0( f@!&&@%( &,!#)6@%0h
#--%#,(.)(&.-(.$(#@@(.$(&K%(K#,8.)!2(-%#O0c(JK%0%
!)*!2#&%( WK!2K( *#&#( -.!)&0( #,%( ;0%*( ( !)( &K%
K#,8.)!2(2#@2;@#&!.)0c

JK%( K#,8.)!2( 2#@2;@#&!.)0( #,%( *!0-@#'%*( !)( &K%
;--%,(@%$&(2.,)%,(.$(&K%(6,#-Kc(JK%(&.-(,%#*!)6( !0
&K%(K#,8.)!2( @%C%@( f#50.@;&%(;)!&0h(#)*( &K%( @.W%,
,%#*!)6( !0( &K%( *!0&.,&!.)( fK#,8.)!2( @%C%@( *!C!*%*
5'(&K%($;)*#8%)&#@(@%C%@hc

>Pc H.W( @%&a0( 8%#0;,%( 0.8%( K#,8.)!20( ;0!)6
&K%(,%$%,%)2%(8#,O%,c

+,%00(gL%&;,)p

+,%00(gH.)%p

+,%00(u=4L[EL(=4]Z=1Hv

+,%00(u=4L[EL(LE<v

+,%00(u=4L[ELv

/0%( &K%( O).5( &.( 8%#0;,%( &K%( K#,8.)!2
@%C%@0(,%@#&!C%(&.(&K%($;)*#8%)&#@c

L%&;,)( &K%( 8%);( *!0-@#'( &.( &K%( 8#!)( 4)#@'0!0
8%);c

7K..0%(H.(#)#@'0!0c(JK!0( &;,)0( .$$( &K%( K#,8.)!2
!)*!2#&.,0(#)*(2#@2;@#&!.)0c

JK!0(8.C%0(&K%(8#,O%,(&.(&K%($;)*#8%)&#@(-%#Oc

JK!0( 0%&0( &K%( 8#,O%,( ,%$%,%)2%( .,( .$$0%&( &.( &K%
$,%T;%)2'(#)*(#8-@!&;*%(.$(&K%($;)*#8%)&#@c(JK%
8#,O%,( ,%#*.;&( #5.C%( &K%( 6,#-K( ).W( ,%#*0
,%@#&!C%(&.(&K!0(.$$0%&c(JK!0(!0(!)*!2#&%*(5'(&K%({(!)
$,.)&(.$( &K%(8#,O%,( ,%#*.;&c(4(08#@@( 0&#,( 0K#-%*
0'85.@( !0( @.2#&%*( #&( &K%( 02,%%)( @.2#&!.)( .$( &K%
,%$%,%)2%c

JK!0(#@@.W0(&K%(O).5(&.(8.C%(&K%(8#,O%,c

JK%( 8#,O%,( ,%#*.;&( !0( ).W( ,%@#&!C%( &.( &K%
,%$%,%)2%(.,($;)*#8%)&#@(@%C%@c

>Mc +,%00(u=4L[EL(LE<v +,%00!)6( u=4L[EL( LE<v( #6#!)( ,%8.C%0( &K%
8#,O%,(.$$0%&c

JK!0( 2.)2@;*%0( &K!0(8%#0;,%8%)&( %F#8-@%c( :.;
0K.;@*(K#C%(#(6..*($%%@!)6($.,(&K%(5#0!2(.-%,#&!.)
.$( &K%( 8%);0`( O).5( #)*( );8%,!2( %)&,'`( #)*
8#,O%,(8.C%8%)&(#)*(8%#0;,%8%)&0c
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>?G

SECOND MEASUREMENT EXAMPLE

JK!0( 0#8-@%(8%#0;,%8%)&( !0( *%0!6)%*( &.( $;,&K%,
#2T;#!)&( &K%( ;0%,( W!&K( &K%( "LPIQ( "-%2&,;8
4)#@'A%,c( N.( ).&( 5%( 2.)2%,)%*( &K#&( '.;,
8%#0;,%8%)&( *.%0( ).&( %F#2&@'( #6,%%( W!&K( &K!0
%F%,2!0%c(JK%($.2;0(.$(&K!0(8%#0;,%8%)&(%F%,2!0%
!0(&.(@%#,)(K.W(&.(;0%(&K%(!)0&,;8%)&c

JK%,%(#,%(&W.(&'-%0(.$($,.)&(-#)%@(O%'0(WK!2K(W!@@
5%(,%$%,%)2%*( !)( &K!0(0%2&!.)c(^#,*O%'0(#,%( &K.0%
O%'0(W!&K(@#5%@0(-,!)&%*(.)(&K%8c(JK%!,($;)2&!.)(!0
*%&%,8!)%*( 5'( &K%( @#5%@( #)*( *.%0( ).&( 2K#)6%c
^#,*O%'0( #,%( ,%$%,%)2%*( 5'( 5,#2O%&0( @!O%( &K!0( ?
u^4LN[E:vc( JK%( 0.$&O%'0( #,%( &K%( 0!F( 6,#'( O%'0
#@.)6( &K%(,!6K&(%*6%(.$( &K%(02,%%)c(JK%!,( $;)2&!.)
!0(@#5%@@%*(5'(#(8%);(5.F(*!0-@#'%*(.)(&K%(02,%%)
)%F&( &.( &K%( O%'c( ".$&O%'( $;)2&!.)0( 2K#)6%
*%-%)*!)6( ;-.)( &K%( 0!&;#&!.)c( ".$&O%'0( W!@@( 5%
,%$%,%)2%*( #0( &K%( g".$&( [%'p( .,( 0!8-@'( &K%( ".$&
[%'c

The Measurement
JK!0(8%#0;,%8%)&( !0( *%0!6)%*( &.( !)C%0&!6#&%( &K%
).!0%(.$(#)(#;*!.(#8-@!$!%,c(:.;(W!@@()%%*(#)(#;*!.
$,%T;%)2'(#8-@!$!%,(0;2K(#0(&K%("L"("LGIQc(:.;
W!@@( #@0.( )%%*( #( $;)2&!.)( 6%)%,#&.,( 2#-#5@%( .$
-,.C!*!)6(#(>(O^A(0!)%(W#C%(#&(#(@%C%@(.$(>QQ(83
&.(>(3(0;2K(#0(&K%("L"(N"URGc

"-%2!$!2#@@'`( '.;( W!@@( 8%#0;,%( &K%( .;&-;&
0!6)#@Z).!0%( ,#&!.( .$( &K%( #8-@!$!%,( #)*( !&0( !)-;&
).!0%(@%C%@c
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MEASURING AMPLIFIER NOISE

>c J;,)(&K%(#)#@'A%,(.)(WK!@%(K.@*!)6(*.W)(&K%
ug?v( f5#2O0-#2%h(O%'c(B#!&( ;)&!@( &K%( -.W%,?
.)(&%0&0(#,%(2.8-@%&%*c

BK%)(&K%(-.W%,(!0( &;,)%*(.)(W!&K( &K%(5#2O0-#2%
O%'(*%-,%00%*`( &K%(#)#@'A%,( ,%&;,)0( &.( !&0(*%$#;@&
0%&&!)60c("%%(&K%(N%$#;@&("%&&!)60(@!0&(!)(&K%(=%);
0%2&!.)($.,(#(2.8-@%&%(@!0&!)6(.$(&K%(0%&&!)60c

Dc J;,)(.)(&K%(6%)%,#&.,`(0%&( &K%( $,%T;%)2'( &.
>(O^A( #)*( #8-@!&;*%( &.( #--,.F!8#&%@'( >
3,80c

7.))%2&( &K%(6%)%,#&.,a0(.;&-;&( &.( &K%( !)-;&
.$( &K%( #8-@!$!%,c( J;,)( .)( &K%( #8-@!$!%,( #)*
0%&( !&0( 6#!)( &.( #&( @%#0&( DQ( *Vc( 7.))%2&( &K%
#8-@!$!%,( .;&-;&( &.( &K%( 4( !)-;&( .$( &K%
#)#@'A%,c

JK%( !)-;&( !8-%*#)2%( .$( &K%( #)#@'A%,( !0( >( =Vc
JK%( 6%)%,#&.,( #)*Z.,( #8-@!$!%,( 8#'( ,%T;!,%( #
&%,8!)#&.,c(=#)'( !)0&,;8%)&0(K#C%(%!&K%,(#(GQ(V
.,(IQQ(V( .;&-;&( !8-%*#)2%c(/0%( &K%(#--,.-,!#&%
$%%*&K,.;6K( &%,8!)#&!.)( !$( )%2%00#,'c( 1)( 6%)%,#@`
).&( ;0!)6( #( &%,8!)#&.,( 8%#)0( &K#&( &K%( .;&-;&
#8-@!&;*%( W!@@( ).&( #6,%%( W!&K( &K%( !)0&,;8%)&
0%&&!)6( #)*( &K%( *!0&.,&!.)( 8#'( 5%( 6,%#&%,( &K#)
).,8#@c

Uc +,%00(u4/JX(L4H\Ev "!)2%( &K%( 0!6)#@( #8-@!&;*%( 8#'( ).&( 5%( 0%&
#22;,#&%@'`( @%&( &K%( #)#@'A%,( #;&.8#&!2#@@'( 0%&( !&0
!)-;&(,#)6%(&.(&K%(#2&;#@(0!6)#@c

Rc +,%00( u"+4H( NXBHv( ;)&!@( &K%( 0-#)( !0
IcDG(O^A

"%&( &K%( 0-#)( &.( *!0-@#'( &K%( >( O^A( 0!6)#@( #)*( !&0
$!,0&($%W(K#,8.)!20c

Gc +,%00(u4/JX("749Ev "%&( &K%(6,#-K(02#@!)6( &.(*!0-@#'( &K%( %)&!,%( ,#)6%
.$(&K%(*#&#c

Ic +,%00(u=4]Z=1Hv =.C%(&K%(8#,O%,(&.(&K%(0!6)#@(-%#O(f>(O^Ahc(JK%
8#,O%,( 0K.;@*( ,%#*( #)( #8-@!&;*%( %T;#@( &.( &K%
6%)%,#&.,(.;&-;&(&!8%0(&K%(#8-@!$!%,(6#!)c

Pc +,%00(u=4L[EL(LE<v

/0%( &K%( O).5( &.( 8.C%( &K%( 8#,O%,( &.( #
,%6!.)( &K#&( !0( ,%-,%0%)&#&!C%( .$( &K%( ).!0%
$@..,c

JK!0( &;,)0( .)( &K%( 8#,O%,( .$$0%&( #)*( 0%&0( &K%
,%$%,%)2%(8#,O%,( &.( &K%( 2;,,%)&(8#,O%,( -.0!&!.)c
<,.8().W(.)`(&K%(8#,O%,(W!@@().W(,%#*(,%@#&!C%(&.
&K%( 0!6)#@( -%#Oc( 4( {( !0( *!0-@#'%*( 5%$.,%( &K%
8#,O%,( ,%#*.;&( &.( !)*!2#&%( &K#&( &K%( ,%#*!)6( !0
,%@#&!C%c( 4( 08#@@( 0&#,( 0'85.@( !0( @.2#&%*( .)( &K%
6,#-K(#&(&K%(8#,O%,(.$$0%&(-.0!&!.)c

JK%(8#,O%,( !0( ).W( -,.C!*!)6( #( *!,%2&( ,%#*!)6( .$
&K%( 0!6)#@( &.( ).!0%( ,#&!.c( L%8%85%,`( &K!0( !0( &K%
"ZH( $.,( &K%( 6%)%,#&.,Z#8-@!$!%,( 2.85!)#&!.)c( 1&
8#'( 5%( &K#&( &K%( #8-@!$!%,( !0( 5%&&%,( &K#)( &K%
6%)%,#&.,c(J.(2K%2O(&K!0`(&;,)(.$$(&K%(6%)%,#&.,c(1$
&K%( ).!0%( $@..,( !0( @.W%,`( &K%)( &K%( 6%)%,#&.,( !0
*%&%,8!)!)6(&K%(.;&-;&("ZHc

Pc +,%00(u=4L[EL(LE<v(#6#!) JK%( u=4L[EL( LE<v( O%'( &.66@%0( &K%( 8#,O%,
.$$0%&(.)(#)*(.$$c(B%().W(W#)&( &.( &;,)( &K%(.$$0%&
.$$c

Mc +,%00(s=E4"v

+,%00(g=%#0;,%(=%);p

+,%00(g+"Np

N!0-@#'(&K%(=%#0;,%(8%);c

7K..0%(&K%(=%#0;,%8%)&(&'-%(8%);c

"%@%2&( +.W%,( "-%2&,#@( N%)0!&'c( JK%( +"N
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#--,.F!8#&%0(&K%(#8-@!&;*%(.$(&K%(0!6)#@(W!&K!)(#
>( ^A( 5#)*W!*&K( @.2#&%*( #&( %#2K( $,%T;%)2'( 5!)c
JK!0( #@@.W0( 8%#0;,%8%)&0( &#O%)( W!&K( *!$$%,%)&
@!)%W!*&K0(f0-#)0h(&.(5%(2.8-#,%*c

J.( 6%&( #( 5%&&%,( 8%#0;,%8%)&( .$( ).!0%`( #( @!&&@%
#C%,#6!)6(2#)(K%@-c

Yc +,%00(u43EL4\Ev

+,%00(g4C%,#6%(=.*%p

N!0-@#'(&K%(4C%,#6%(8%);c

"%@%2&(EF-.)%)&!#@(#C%,#6!)6c

>Qc +,%00(gH;85%,(.$(4C%,#6%0p

+,%00(uDv(uQv(gE)&%,p

^!6K@!6K&(&K%(H;85%,(.$(4C%,#6%0(8%);(5.Fc

E)&%,(DQ(#C%,#6%0c

>>c +,%00(g4C%,#6!)6p J;,)( #C%,#6!)6( .)c( H.&!2%( K.W( &K%( ).!0%( $@..,
#--,.#2K%0( #( 8.,%( 0&#5@%( C#@;%c( B%( #,%( ;0!)6
L="( #C%,#6!)6( &.( *%&%,8!)%( &K%( #2&;#@( ).!0%
$@..,c( "%%( &K%( 0%2&!.)( .)( 4C%,#6!)6( $.,( #
*!02;00!.)(.$(&K%(*!$$%,%)&(&'-%0(.$(#C%,#6!)6c

>Dc +,%00(u=4L[ELv

/0%( &K%( O).5( &.( 8.C%( &K%( 8#,O%,( &.( #
,%6!.)(,%-,%0%)&#&!C%(.$(&K%().!0%($@..,c

JK%( u=4L[ELv(O%'(#@@.W0( &K%(O).5(&.(8.C%( &K%
8#,O%,c

JK%(=#,O%,(,%#*!)6(0K.;@*(5%(!)(*V3Zj^Ac(JK!0(!0
&K%( .;&-;&( ).!0%( #8-@!&;*%( #&( &K%( 8#,O%,
$,%T;%)2'`( ).,8#@!A%*( &.( #( >( ^A( 5#)*W!*&Kc( J.
6%)%,#@!A%( &.( .&K%,( 5#)*W!*&K0`( 8;@&!-@'( 5'( &K%
0T;#,%(,..&(.$(&K%(5#)*W!*&Kc(JK!0(#--,.F!8#&!.)
.)@'(K.@*0(!$(&K%().!0%(!0(\#;00!#)(!)()#&;,%c

>Uc +,%00(u=E4"v

+,%00(g/)!&0(=%);p

+,%00(g3.@&0(L="p

N!0-@#'(&K%(=%#0;,%(8%);c

7K..0%(&K%(/)!&0(8%);c

"%@%2&(3.@&0(L="(#0(&K%(*!0-@#'(;)!&0c

JK%(8#,O%,().W(,%#*0(!)(3.@&0(L="(Zj^Ac(JK!0(!0
#( &'-!2#@( W#'( .$( 0-%2!$'!)6( #8-@!$!%,( !)-;&( ).!0%
@%C%@0c

>Rc N!02.))%2&( &K%( 6%)%,#&.,( .;&-;&( $,.8( &K%
#8-@!$!%,c( 9%#C%( &K%( #8-@!$!%,( !)-;&
&%,8!)#&%*c

H.W( W%( #,%( 8%#0;,!)6( &K%( #8-@!$!%,a0( .;&-;&
).!0%(W!&K( #( 0K.,&%*( !)-;&c( 1$( '.;( &#O%( &K%( ).!0%
8%#0;,%8%)&( #)*( *!C!*%( 5'( &K%( #8-@!$!%,( 6#!)`
&K%)( '.;( W!@@( K#C%( &K%( #8-@!$!%,a0( !)-;&( ).!0%( #&
&K%($,%T;%)2'(.$(&K%(8#,O%,(,%#*!)6c

4)( <<J( !0( #( 2.)C%)!%)&( &..@( $.,( 8%#0;,!)6
#8-@!$!%,( ).!0%( 0-%2&,#( 0!)2%( &K%( ).!0%( #&( 8#)'
$,%T;%)2!%0( 2#)( 5%( *%&%,8!)%*( !)( #( 0!)6@%
8%#0;,%8%)&c
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USING TRIGGERS AND THE TIME RECORD

JK!0(0#8-@%(8%#0;,%8%)&(!0(*%0!6)%*(&.(#2T;#!)&
&K%( ;0%,( W!&K( &K%( &,!66%,!)6( 2#-#5!@!&!%0( .$( &K%
"LPIQ("-%2&,;8(4)#@'A%,c(N.( ).&( 5%( 2.)2%,)%*
&K#&( '.;,( 8%#0;,%8%)&( *.%0( ).&( %F#2&@'( #6,%%
W!&K(&K!0(%F%,2!0%c(JK%($.2;0(.$(&K!0(8%#0;,%8%)&
%F%,2!0%(!0(&.(@%#,)(K.W(&.(;0%(&K%(!)0&,;8%)&c

JK%,%(#,%(&W.(&'-%0(.$($,.)&(-#)%@(O%'0(WK!2K(W!@@
5%(,%$%,%)2%*( !)( &K!0(0%2&!.)c(^#,*O%'0(#,%( &K.0%
O%'0(W!&K(@#5%@0(-,!)&%*(.)(&K%8c(JK%!,($;)2&!.)(!0
*%&%,8!)%*( 5'( &K%( @#5%@( #)*( *.%0( ).&( 2K#)6%c
^#,*O%'0( #,%( ,%$%,%)2%*( 5'( 5,#2O%&0( @!O%( &K!0( ?
u^4LN[E:vc( JK%( 0.$&O%'0( #,%( &K%( 0!F( 6,#'( O%'0
#@.)6( &K%(,!6K&(%*6%(.$( &K%(02,%%)c(JK%!,( $;)2&!.)
!0(@#5%@@%*(5'(#(8%);(5.F(*!0-@#'%*(.)(&K%(02,%%)
)%F&( &.( &K%( O%'c( ".$&O%'( $;)2&!.)0( 2K#)6%
*%-%)*!)6( ;-.)( &K%( 0!&;#&!.)c( ".$&O%'0( W!@@( 5%
,%$%,%)2%*( #0( &K%( g".$&( [%'p( .,( 0!8-@'( &K%( ".$&
[%'c

The Measurement
JK!0(8%#0;,%8%)&( !0( *%0!6)%*( &.( !)C%0&!6#&%( &K%
&,!66%,(#)*( &!8%( ,%2.,*c( :.;(W!@@( )%%*( #( $;)2&!.)
6%)%,#&.,( 2#-#5@%( .$( -,.C!*!)6( #( >QQ(W0( W!*%
-;@0%( #&( DGQ( ^A( W!&K( #)( #8-@!&;*%( .$( >( 3c( JK%
.;&-;&(0K.;@*(K#C%(#(N7(@%C%@(.$(Q3c

"-%2!$!2#@@'`('.;(W!@@(8%#0;,%(&K%(.;&-;&(0-%2&,;8
WK%)( &K%( 0!6)#@( !0( &,!66%,%*c( 1)( #**!&!.)`( &K%
&,!66%,(*%@#'(W!@@(5%(;0%*(&.(*%@#'(&K%(0!6)#@(W!&K!)
&K%(&!8%(,%2.,*c

=#O%(0;,%(&K#&('.;(K#C%(,%#*(rJK%(J!8%(L%2.,*r
!)( &K%( 4)#@'A%,( V#0!20( 0%2&!.)( 5%$.,%( &,'!)6( &K!0
%F%,2!0%c
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TRIGGERING THE ANALYZER

>c J;,)(&K%(#)#@'A%,(.)(WK!@%(K.@*!)6(*.W)(&K%
ug?v( f5#2O0-#2%h(O%'c(B#!&( ;)&!@( &K%( -.W%,?
.)(&%0&0(#,%(2.8-@%&%*c

BK%)(&K%(-.W%,(!0( &;,)%*(.)(W!&K( &K%(5#2O0-#2%
O%'(*%-,%00%*`( &K%(#)#@'A%,( ,%&;,)0( &.( !&0(*%$#;@&
0%&&!)60c("%%(&K%(N%$#;@&("%&&!)60(@!0&(!)(&K%(=%);
0%2&!.)(.$(&K!0(8#);#@($.,(#(2.8-@%&%(@!0&!)6(.$(&K%
0%&&!)60c

Dc J;,)(.)(&K%(6%)%,#&.,(#)*(2K..0%(#(-;@0%*
.;&-;&( W#C%$.,8c( "%&( &K%( $,%T;%)2'( &.
DGQ(^A`( &K%( -;@0%(W!*&K( &.( >QQ( W0( #)*( &K%
#8-@!&;*%(&.(#--,.F!8#&%@'(>(3c(=#O%(0;,%
&K#&(&K%(N7(@%C%@(.$(&K%(.;&-;&(!0()%#,(Q3c

7.))%2&( &K%( 6%)%,#&.,a0( .;&-;&( &.( &K%( 4
!)-;&(.$(&K%(#)#@'A%,c

JK%( !)-;&( !8-%*#)2%( .$( &K%( #)#@'A%,( !0( >( =Vc
JK%( 6%)%,#&.,( 8#'( ,%T;!,%( #( &%,8!)#&.,c( =#)'
6%)%,#&.,0( K#C%( %!&K%,( #( GQ(V( .,( IQQ(V( .;&-;&
!8-%*#)2%c( /0%( &K%( #--,.-,!#&%( $%%*&K,.;6K
&%,8!)#&!.)( !$( )%2%00#,'c( 1)( 6%)%,#@`( ).&( ;0!)6( #
&%,8!)#&.,(.)@'(8%#)0( &K#&( ( &K%(.;&-;&(#8-@!&;*%
W!@@( ).&( #6,%%(W!&K( &K%( 6%)%,#&.,( 0%&&!)6( #)*( &K%
*!0&.,&!.)(8#'(5%(6,%#&%,(&K#)().,8#@c

Uc +,%00(u1H+/Jv

+,%00(g7.;-@!)6p(&.(2K..0%(N7

+,%00(g1)-;&(L#)6%p

+,%00(uRv(g*V3p

9%&a0(2K..0%(N7(2.;-@!)6(#)*(#)(!)-;&(,#)6%(&K#&
*.%0)a&(.C%,@.#*c

"%&( &K%( !)-;&( ,#)6%( &.( R( *V3c( 4*b;0&( &K%( -;@0%
#8-@!&;*%(0.(&K#&().(.C%,@.#*0(.22;,c

Rc +,%00(uN1"+94:v

+,%00(g<.,8#&p(&.(2K..0%(/-ZN)

"K.W(&W.(&,#2%0c

Gc +,%00(u=E4"v

+,%00(g=%#0;,%(=%);p

+,%00(gJ!8%(L%2.,*p

+,%00(gL%&;,)p

+,%00(gN!0-@#'(=%);p

+,%00(g9!)%#,(=#6cp

B%(W!@@(0K.W(&K%(&!8%(,%2.,*(.)(&K%(;--%,(&,#2%c

\.(&.(&K%(=%#0;,%(8%);(&.(2K..0%(J!8%(L%2.,*c

9%&a0(0K.W(&K%(&!8%(,%2.,*(.)(#(@!)%#,(02#@%c

Ic +,%00(u1H+/Jv

+,%00(gJ,!66%,(=%);p

+,%00(gJ,!66%,p(&.(0%@%2&(1)&%,)#@

+,%00(gJ,!66%,(9%C%@p

+,%00(ucv(uGv(g3.@&0p

+,%00(u4/JX("749Ev

H.W(0%&(;-(&K%(&,!66%,c

J,!66%,(.)(&K%(0!6)#@(!&0%@$c

JK%(!)-;&(!0(#(>(3(-;@0%(0.(0%&(&K%(&,!66%,(@%C%@(&.
QcG(3c

JK%( ;--%,( &,#2%( 0K.;@*( *!0-@#'( &K%( -;@0%
W#C%$.,8(#&(&K%(@%$&(%*6%c(4;&.(02#@%(W!@@(0%&( &K%
*!0-@#'( @!8!&0( #;&.8#&!2#@@'c( L%8%85%,( &K#&( W%
#,%( *!0-@#'!)6( &K%( 8#6)!&;*%( .$( &K%( 0!6)#@c( 4)'
)%6#&!C%(-.,&!.)(.$( &K%(0!6)#@(W!@@( 5%( $.@*%*(5#2O
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#,.;)*(A%,.(#)*(#--%#,(#0(#(-.0!&!C%(8#6)!&;*%c

Pc +,%00(u=E4"v

+,%00(gB!)*.W(=%);p

+,%00(g/)!$.,8p

+,%00(u47J13E(JL47Ev

+,%00(u4/JX("749Ev

V%2#;0%( &K%(-;@0%( !0(8;2K(0K.,&%,( &K#)( &K%( &!8%
,%2.,*`(W%()%%*(&.(;0%( &K%(/)!$.,8(W!)*.Wc(JK%
.&K%,(W!)*.W( $;)2&!.)0( &#-%,( &.( A%,.( #&( &K%( 0&#,&
#)*( %)*( .$( &K%( &!8%( ,%2.,*c( 4@W#'0( 5%( #W#,%( .$
&K%( %$$%2&( W!)*.W!)6( K#0( .)( &K%( <<J( .$( &K%&!8%
,%2.,*c

JK%,%( 0K.;@*( ).W( 5%( #( 0-%2&,;8( .)( &K%( @.W%,
&,#2%c(/0%(u4/JX("749Ev(&.(0%&(&K%(*!0-@#'c

JK%(0-%2&,;8('.;(0%%(!0(&K%(0!)FZF(%)C%@.-%(.$(#
,%2&#)6;@#,( -;@0%c( JK%( A%,.%0( !)( &K%( 0-%2&,;8
.22;,(#&( &K%(K#,8.)!20(.$(>Z-;@0%(W!*&K( f>Z>QQW0
.,(>Q(O^Ahc

Mc +,%00(g^#))!)6p H.W(2K..0%(&K%(^#))!)6(W!)*.Wc(H.&!2%(K.W(&K%
0-%2&,;8( 6.%0( #W#'c( B%( 2#)( 6%&( &K%( 0-%2&,;8
5#2O( 5'( *%@#'!)6( &K%( &!8%( ,%2.,*( ,%@#&!C%( &.( &K%
&,!66%,(0.(&K#&(&K%(-;@0%(!0(-.0!&!.)%*(!)(&K%(2%)&%,
.$(&K%(&!8%(,%2.,*c

Yc +,%00(u1H+/Jv

+,%00(gJ,!66%,(=%);p

+,%00(gJ,!66%,(N%@#'p

+,%00(uDv(uGv(uIv(g"#8-@%0p

\.(5#2O(&.(&K%(J,!66%,(0;58%);c

^!6K@!6K&(&K%(J,!66%,(N%@#'(8%);(5.Fc

E)&%,( DGI( 0#8-@%0( .$( *%@#'c( V%2#;0%( &K%( -;@0%
,%-%&!&!.)( ,#&%( !0( DGQ( ^A`( &K%( -%,!.*( 5%&W%%)
-;@0%0( !0( %F#2&@'( %T;#@( &.( .)%( &!8%( ,%2.,*c( ".
0%&&!)6(&K%(*%@#'(&.(K#@$(.$(#(&!8%(,%2.,*(W!@@(-@#2%
&K%(-;@0%(#&(&K%(8!**@%(.$(&K%(,%2.,*c

L%8%85%,(&K#&(&K%( &!8%(,%2.,*(.)@'(*!0-@#'0( &K%
$!,0&(RQQ(-.!)&0(f.;&(.$(G>Dh(0.( &K#&( &K%(8!**@%(.$
&K%(,%2.,*(!0().&(&K%(8!**@%(.$(&K%(*!0-@#'(&,#2%c

JK%(0-%2&,;8(0K.;@*(,%#--%#,(.)(&K%(@.W%,(&,#2%c
JK!0( !0(5%2#;0%(W!)*.W!)6( -,%0%,C%0( &K%( 2%)&,#@
-#,&(.$(&K%(&!8%(,%2.,*c

>Qc +,%00(uRv(uPv(uGv(g"#8-@%0p 9%&a0( *%@#'( &K%( 0!6)#@( 0.8%( 8.,%c( H.W( W%aC%
*%@#'%*( &K%( &!8%( ,%2.,*( 5'( #@8.0&( #( $;@@( -%,!.*c
JK%(-;@0%(!0().W()%#,(&K%(%)*(.$(&K%(&!8%(,%2.,*c

H.&!2%( K.W( &K%( 0-%2&,;8( !0( 6,%#&@'( #&&%);#&%*c
JK!0( !0( &K%( %$$%2&( .$( &K%( W!)*.W( $;)2&!.)
#&&%);#&!)6(&K%(0&#,&(.$(&K%(&!8%,(,%2.,*c

>>c(+,%00(gJ,!66%,p(&.(0%@%2&(7.)&!);.;0 H.W( !$( W%( 6.( &.( 2.)&!);.;0( &,!66%,!)6`( &K%( &!8%
,%2.,*( 5%2.8%0( ;)0&#5@%c( JK%( 0-%2&,;8( !0( #@0.
;)0&#5@%( 5%2#;0%( .$( &K%( W!)*.W!)6c( ".8%( &!8%
,%2.,*0(-@#2%(&K%(-;@0%(#&(&K%(8!**@%`(0.8%(#&(&K%
%)*0c



   GETTING STARTED   

>?>>

>Dc +,%00(u=E4"v

+,%00(gB!)*.Wp

+,%00(g/)!$.,8p

1$(W%(0%&(&K%(W!)*.W(5#2O(&.(/)!$.,8`(W%($!)*(&K#&
&K%( 0-%2&,;8( *.%0( ).&( C#,'( W!&K( &K%( -.0!&!.)( .$
&K%(-;@0%(W!&K!)(&K%(&!8%(,%2.,*c



   GETTING STARTED   

>?>D

USING THE DISK DRIVE

JK%(*!0O(*,!C%(.)(&K%("LPIQ(8#'(5%(;0%*(&.(0&.,%
U(&'-%0(.$($!@%0c

>c N#&#(<!@%
JK!0(!)2@;*%0(&K%(*#&#( !)( &K%(#2&!C%( &,#2%`
&K%( 8%#0;,%8%)&( #)*( *!0-@#'( &'-%`( &K%
;)!&0( #)*( &K%( 6,#-K( 02#@!)6c( 1)( #**!&!.)`
&K%( #00.2!#&%*( *#&#( #)*( @!8!&( &#5@%0( #,%
0&.,%*( !)( &K!0( $!@%( #0( W%@@c( N#&#( $!@%0(8#'
5%(,%2#@@%*(!)&.(%!&K%,(&,#2%Q(.,(&,#2%>c

Dc 4"711(N#&#(<!@%
JK!0($!@%(0#C%0(&K%(*#&#(!)(&K%(#2&!C%(&,#2%
!)( 4"711( $.,8#&c( JK%0%( $!@%0( 8#'( ).&( 5%
,%2#@@%*( &.( &K%( *!0-@#'c( JK!0( $.,8#&( !0
2.)C%)!%)&(WK%)(&,#)0$%,,!)6(*#&#(&.(#(+7
#--@!2#&!.)c

Uc "%&&!)60(<!@%
JK!0( $!@%0( 0&.,%0( &K%( #)#@'A%,( 0%&&!)60c
L%2#@@!)6(&K!0($!@%(W!@@(2K#)6%(&K%(#)#@'A%,
0%&;-(&.(&K#&(0&.,%*(!)(&K%($!@%c

JK%(*!0O(*,!C%( ;0%0( *.;5@%?0!*%*`( *.;5@%( *%)0!&'
fN"ZNNh(UcGr(*!0O0c(JK%(*!0O(2#-#2!&'(!0(PDQOc(JK%
"LPIQ( ;0%0( &K%( NX"( $.,8#&c( 4( *!0O( WK!2K( W#0
$.,8#&&%*(.)(#(+7(.,(+"D(f$.,(PDQOh(8#'(5%(;0%*c
<!@%0(W,!&&%)(5'(&K%("LPIQ(8#'(5%(2.-!%*(.,(,%#*
.)(#(NX"(2.8-;&%,c

N#&#( $!@%0( 2#)( 0&.,%( *#&#( !)( %!&K%,( 5!)#,'( .,( #02!!
$.,8#&c(V!)#,'( $.,8#&(;0%0( @%00(*!0O( 0-#2%c(402!!
$.,8#&( #@@.W0( &,#2%( *#&#( &.( 5%( ,%#*( 5'( .&K%,
-,.6,#80(;0!)6(#(+7c

JK%,%(#,%(&W.(&'-%0(.$($,.)&(-#)%@(O%'0(WK!2K(W!@@
5%(,%$%,%)2%*( !)( &K!0(0%2&!.)c(^#,*O%'0(#,%( &K.0%
O%'0(W!&K(@#5%@0(-,!)&%*(.)(&K%8c(JK%!,($;)2&!.)(!0
*%&%,8!)%*( 5'( &K%( @#5%@( #)*( *.%0( ).&( 2K#)6%c
^#,*O%'0( #,%( ,%$%,%)2%*( 5'( 5,#2O%&0( @!O%( &K!0( ?
u^4LN[E:vc( JK%( 0.$&O%'0( #,%( &K%( 0!F( 6,#'( O%'0
#@.)6( &K%(,!6K&(%*6%(.$( &K%(02,%%)c(JK%!,( $;)2&!.)
!0(@#5%@@%*(5'(#(8%);(5.F(*!0-@#'%*(.)(&K%(02,%%)
)%F&( &.( &K%( O%'c( ".$&O%'( $;)2&!.)0( 2K#)6%
*%-%)*!)6( ;-.)( &K%( 0!&;#&!.)c( ".$&O%'0( W!@@( 5%
,%$%,%)2%*( #0( &K%( g".$&( [%'p( .,( 0!8-@'( &K%( ".$&
[%'c

The Measurement
JK!0(8%#0;,%8%)&( !0( *%0!6)%*( &.( $#8!@!#,!A%( &K%
;0%,( W!&K( &K%( *!0O( *,!C%c( B%( W!@@( ;0%( #( $;)2&!.)
6%)%,#&.,( &.(-,.C!*%(#)( !)-;&( 0!6)#@( 0.( &K#&( &K%,%
!0(0.8%(*#&#(&.(0#C%(#)*(,%2#@@c(/0%(#)'($;)2&!.)
6%)%,#&.,(2#-#5@%(.$(-,.C!*!)6(#(>(O^A(0!)%(W#C%
#&(#(@%C%@(.$(>QQ(83(&.(>(3c

"-%2!$!2#@@'`( '.;( W!@@( 0#C%( #)*( ,%2#@@( #( *#&#( $!@%
#)*(#(0%&&!)60($!@%c
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>?>U

STORING AND RECALLING DATA

>c J;,)(&K%(#)#@'A%,(.)(WK!@%(K.@*!)6(*.W)(&K%
ug?v( f5#2O0-#2%h(O%'c(B#!&( ;)&!@( &K%( -.W%,?
.)(&%0&0(#,%(2.8-@%&%*c

BK%)(&K%(-.W%,(!0( &;,)%*(.)(W!&K( &K%(5#2O0-#2%
O%'(*%-,%00%*`( &K%(#)#@'A%,( ,%&;,)0( &.( !&0(*%$#;@&
0%&&!)60c("%%(&K%(N%$#;@&("%&&!)60(@!0&(!)(&K%(=%);
0%2&!.)($.,(#(2.8-@%&%(@!0&!)6(.$(&K%(0%&&!)60c

Dc J;,)(.)(&K%(6%)%,#&.,`(0%&( &K%( $,%T;%)2'( &.
>(O^A( #)*( #8-@!&;*%( &.( #--,.F!8#&%@'( >
3,80c

7.))%2&( &K%( 6%)%,#&.,a0( .;&-;&( &.( &K%( 4
!)-;&(.$(&K%(#)#@'A%,c

JK%( !)-;&( !8-%*#)2%( .$( &K%( #)#@'A%,( !0( >( =Vc
JK%( 6%)%,#&.,( 8#'( ,%T;!,%( #( &%,8!)#&.,c( =#)'
6%)%,#&.,0( K#C%( %!&K%,( #( GQ(V( .,( IQQ(V( .;&-;&
!8-%*#)2%c( /0%( &K%( #--,.-,!#&%( $%%*&K,.;6K
&%,8!)#&!.)( !$( )%2%00#,'c( 1)( 6%)%,#@`( ).&( ;0!)6( #
&%,8!)#&.,( 8%#)0( &K#&( &K%( .;&-;&( #8-@!&;*%( W!@@
).&( #6,%%( W!&K( &K%( 6%)%,#&.,( 0%&&!)6( #)*( &K%
*!0&.,&!.)(8#'(5%(6,%#&%,(&K#)().,8#@c

Uc +,%00(u4/JX(L4H\Ev "!)2%( &K%( 0!6)#@( #8-@!&;*%( 8#'( ).&( 5%( 0%&
#22;,#&%@'`( @%&( &K%( #)#@'A%,( #;&.8#&!2#@@'( 0%&( !&0
!)-;&(,#)6%(&.(#2&;#@(0!6)#@c

Rc +,%00( u"+4H( NXBHv( ;)&!@( &K%( 0-#)( !0
IcDG(O^A

"%&( &K%( 0-#)( &.( *!0-@#'( &K%( >( O^A( 0!6)#@( #)*( !&0
$!,0&($%W(K#,8.)!20c

Gc +,%00(u4/JX("749Ev "%&( &K%(6,#-K(02#@!)6( &.(*!0-@#'( &K%( %)&!,%( ,#)6%
.$(&K%(*#&#c

Ic +,%00(u+4/"E(7XHJv "&.-(*#&#(#2T;!0!&!.)c(JK%(6,#-K(.)(&K%(02,%%)(!0
&K%(.)%(W%(W#)&( &.(0#C%c( f:.;(2#)(#2&;#@@'(0#C%
6,#-K0(WK!@%(&K%(#)#@'A%,(!0(,;))!)6ch

Pc +;&( #( 5@#)O( *.;5@%?0!*%*`( *.;5@%( *%)0!&'
fN"ZNNhUcGr(*!0O(!)&.(&K%(*,!C%c

/0%(#(5@#)O(!$(*!0O(!$(-.00!5@%`(.&K%,W!0%(#)'(*!0O
&K#&('.;(*.)a&(8!)*($.,8#&&!)6(W!@@(*.c(=#O%(0;,%
&K%(W,!&%(-,.&%2&(&#5(!0(.$$c

9%&a0($.,8#&(&K!0(*!0Oc

Mc +,%00(u"JXLE(LE7499v

+,%00(gN!0O(/&!@!&!%0p

+,%00(g<.,8#&(N!0Op

N!0-@#'(&K%("&.,%(#)*(L%2#@@(8%);c

7K..0%(N!0O(/&!@!&!%0c

=#O%( 0;,%( &K#&( &K%( *!0O( *.%0( ).&( 2.)&#!)( #)'
!)$.,8#&!.)( &K#&( '.;( W#)&c( <.,8#&&!)6( &K%( *!0O
&#O%0(#5.;&(#(8!);&%c

Yc +,%00(gL%&;,)p

+,%00(g"#C%(N#&#p

\.(5#2O(&.(&K%(8#!)("&.,%(#)*(L%2#@@(8%);c

N!0-@#'(&K%("#C%(N#&#(8%);c

>Qc +,%00(g<!@%(H#8%p

+,%00(u49Jv

+,%00(uNv(u4v(uJv(u4v(u>v(gE)&%,p

H.W(W%()%%*(#($!@%()#8%c

u49Jv( @%&0( '.;( %)&%,( &K%( @%&&%,( 2K#,#2&%,0( -,!)&%*
5%@.W( %#2K( O%'c( JK%( );85%,0( #)*( 5#2O0-#2%
$;)2&!.)(#0().,8#@c

E)&%,( #( $!@%( )#8%( 0;2K( #0( N4J4>( f.,( #)'( @%6#@
NX"($!@%()#8%hc
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>?>R

>>c +,%00(g"#C%(N#&#p JK!0(0#C%0(&K%(#2&!C%(&,#2%(*#&#(&.(*!0O(;0!)6(&K%
$!@%()#8%(0-%2!$!%*(#5.C%c

>Dc +,%00(g7#&#@.6p N!0-@#'( &K%( *!0O( 2#&#@.6c( JK!0( *!0-@#'( @!0&0( #@@( .$
&K%($!@%0(.)(&K%(*!0Oc

>Uc(+,%00(g<!@%(H#8%p

+,%00(u49Jv

+,%00(uNv(u4v(uJv(u4v(uDv(gE)&%,p

+,%00(g"#C%(N#&#p

"#C%(&K%(*#&#(#6#!)(;0!)6(#()%W($!@%()#8%c(JK!0
W#'( '.;( 2#)( K#C%( 8;@&!-@%( $!@%0( !)( &K%( *!0O
2#&#@.6c

>Rc +,%00(gL%&;,)p

+,%00(u"J4LJv

L%8.C%( &K%( !)-;&( 0!6)#@( 2#5@%( .,( &;,)( .$$
&K%(6%)%,#&.,c

\.(5#2O(&.(&K%(8#!)("&.,%(#)*(L%2#@@(8%);c

L%0;8%( *#&#( #2T;!0!&!.)c( JK%( 6,#-K( 0K.;@*( 5%
@!C%(#6#!)c

H.W(W%(K#C%(#(0-%2&,;8(WK!2K( !0(*!$$%,%)&( $,.8
&K%( .)%(W%( b;0&( 0#C%*c( (L%2#@@!)6( &K%( *#&#( $,.8
*!0O(W!@@(,%0&.,%(&K%(6,#-K(&.(WK#&(!&(W#0c

>Gc +,%00(gL%2#@@(N#&#p

+,%00(g7#&#@.6p

N!0-@#'(&K%(L%2#@@(N#&#(8%);c

N!0-@#'( &K%( *!0O( 2#&#@.6c( JK%( D( $!@%0( WK!2K( '.;
b;0&(0#C%*(0K.;@*(5%(@!0&%*c

>Ic +,%00(u=4L[ELv +,%00!)6( &K%( u=4L[ELv( O%'( #@@.W0( &K%( O).5( &.
#*b;0&( &K%( 8#,O%,c( BK%)( &K%( *!0O( 2#&#@.6( !0
*!0-@#'%*`( &K%( 8#,O%,( K!6K@!6K&0( #( $!@%c( /0%( &K%
O).5(&.(2K..0%(#($!@%(&.(,%2#@@c

>Pc +,%00(gL%2#@@(N#&#p JK!0(,%2#@@0(&K%(*#&#($!@%($,.8(*!0O(#)*(*!0-@#'0(!&
.)( &K%( #2&!C%( 6,#-Kc( N#&#( #2T;!0!&!.)( !0( 0&.--%*
0.(&K#&(&K%(6,#-K(!0().&(;-*#&%*c(JK%($!@%()#8%(!0
*!0-@#'%*(5%@.W(&K%(6,#-Kc

JK%(8#,O%,(8#'(5%(8.C%*(.)(&K%(,%2#@@%*(6,#-K
&.( ,%#*( 0-%2!$!2( *#&#( -.!)&0c( JK%( 6,#-K( 02#@!)6
8#'(#@0.(5%(2K#)6%*c

>Mc +,%00(uN1"+94:v

+,%00(g<.,8#&p

+,%00(u47J13E(JL47Ev

"K.W(&K%(N!0-@#'(8%);c

7K..0%(&K%(/-ZN)(*;#@(&,#2%(*!0-@#'($.,8#&c

=#O%(&,#2%>(#2&!C%(f&K%( @.W%,(6,#-Khc(JK%(#2&!C%
6,#-K(K#0(#(K!6K@!6K&%*(@#5%@(#&(!&0(;--%,(,!6K&c

>Yc +,%00(u"J4LJv JK!0( ,%0&#,&0( *#&#( #2T;!0!&!.)`( 5;&( .)@'( $.,( &K%
#2&!C%(&,#2%(f&,#2%>hc(JK%(,%2#@@%*(&,#2%(.)(6,#-K
Q( !0( 0&!@@( *!0-@#'%*c(J.( ,%0&#,&(*#&#(#2T;!0!&!.)(.)
&,#2%Q`( -,%00( u47J13E( JL47Ev( &.( 8#O%( &,#2%Q
#2&!C%(#)*(&K%)(u"J4LJvc



   GETTING STARTED   

>?>G

STORING AND RECALLING SETTINGS

>c J;,)(&K%(#)#@'A%,(.)(WK!@%(K.@*!)6(*.W)(&K%
ug?v( f5#2O0-#2%h(O%'c(B#!&( ;)&!@( &K%( -.W%,?
.)(&%0&0(#,%(2.8-@%&%*c

BK%)(&K%(-.W%,(!0( &;,)%*(.)(W!&K( &K%(5#2O0-#2%
O%'(*%-,%00%*`( &K%(#)#@'A%,( ,%&;,)0( &.( !&0(*%$#;@&
0%&&!)60c("%%(&K%(N%$#;@&("%&&!)60(@!0&(!)(&K%(=%);
0%2&!.)($.,(#(2.8-@%&%(@!0&!)6(.$(&K%(0%&&!)60c

Dc +,%00(u"+4H(NXBHv(#();85%,(.$(&!8%0( &.
2K#)6%(&K%(0-#)c

+,%00(u1H+/Jv

+,%00(g7.;-@!)6p

7K#)6%( &K%( #)#@'A%,( 0%&;-( 0.( &K#&( W%( K#C%( #
).)?*%$#;@&(0%&;-(&.(0#C%c

"K.W(&K%(1)-;&(8%);c

7K..0%(N7(2.;-@!)6c

Uc +,%00(u"JXLE(LE7499v

+,%00(g"#C%("%&&!)60p

N!0-@#'(&K%("&.,%(#)*(L%2#@@(8%);c

7K..0%(&K%("#C%("%&&!)60(8%);c

Rc +,%00(g<!@%(H#8%p

+,%00(u49Jv

+,%00(uJv(uEv(u"v(uJv(u>v(gE)&%,p

H.W(W%()%%*(#($!@%()#8%c

u49Jv(@%&0('.;(%)&%,(&K%(@%&&%,0(-,!)&%*(5%@.W(%#2K
O%'c( JK%( );85%,0( #)*( 5#2O0-#2%( $;)2&!.)( #0
).,8#@c

E)&%,( #( $!@%( )#8%( 0;2K( #0( JE"J>( f.,( #)'( @%6#@
NX"($!@%()#8%hc

Gc +,%00(g"#C%("%&&!)60p "#C%( &K%( #)#@'A%,( 0%&;-( &.( *!0O( ;0!)6( &K%( $!@%
)#8%(0-%2!$!%*(#5.C%c

Ic +,%00( u"+4H( /+v( #( );85%,( .$( &!8%0( &.
2K#)6%(&K%(0-#)c

+,%00(u1H+/Jv

+,%00(g7.;-@!)6p

7K#)6%(&K%(#)#@'A%,(0%&;-(#6#!)c

"K.W(&K%(1)-;&(8%);c

7K..0%(47(2.;-@!)6c

H.W( @%&a0( ,%2#@@( &K%( #)#@'A%,( 0%&;-( &K#&( W%( b;0&
0#C%*c

Pc +,%00(u"JXLE(LE7499v

+,%00(gL%2#@@("%&&!)60p

+,%00(g7#&#@.6p

N!0-@#'(&K%("&.,%(#)*(L%2#@@(8%);c

7K..0%(&K%(L%2#@@("%&&!)60(8%);c

N!0-@#'( &K%( *!0O( 2#&#@.6( @!0&!)6c( H.&%( &K#&( *#&#
$!@%0(K#C%(&K%(&'-%(N4J(#)*(0%&&!)6($!@%0(K#C%(&K%
&'-%("EJc

8c  +,%00(u=4L[ELv +,%00!)6( &K%( u=4L[ELv( O%'( #@@.W0( &K%( O).5( &.
#*b;0&( &K%( 8#,O%,c( BK%)( &K%( *!0O( 2#&#@.6( !0
*!0-@#'%*`( &K%( 8#,O%,( K!6K@!6K&0( #( $!@%c( /0%( &K%
O).5(&.(2K..0%( &K%( $!@%(JE"J>( &.( ,%2#@@c( fX,(;0%
&K%(g<!@%(H#8%p(O%'(&.(%)&%,(&K%($!@%()#8%ch

9c  +,%00(gL%2#@@("%&&!)60p JK!0(,%2#@@0(&K%(0%&&!)60($,.8(&K%($!@%(JE"J>c(JK%
#)#@'A%,( 0%&&!)60( #,%( 2K#)6%*( &.( &K.0%( 0&.,%*( !)



   GETTING STARTED   

>?>I

JE"J>c( JK%( 0-#)( #)*( !)-;&( 2.;-@!)6( 0K.;@*( 5%
&K%(0#8%(#0(&K.0%(!)(%$$%2&(WK%)('.;(2,%#&%*(&K%
$!@%c
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>?>P

USING DATA TABLES

4(*#&#(&#5@%(,%-.,&0(&K%(:(C#@;%0($.,(;0%,(@!0&%*(]?
#F!0(C#@;%0c(<.,( %F#8-@%`( &K%( %)&,!%0( 2.;@*( 5%( #
0%&( .$( K#,8.)!2( $,%T;%)2!%0( WK!2K( )%%*( &.( 5%
8%#0;,%*c(JK%(*#&#( &#5@%( !0(#(2.)C%)!%)&(W#'( &.
8%#0;,%(&K%(*#&#(C#@;%0(#&(C#,!.;0(-.!)&0(W!&K.;&
8.C!)6( &K%( 8#,O%,( #,.;)*( #)*( 8#);#@@'
,%2.,*!)6( &K%( #)0W%,0c( J.( 6%)%,#&%( #( -,!)&%*
,%-.,&(.$(&K%(8%#0;,%8%)&`(&K%(*#&#(&#5@%(8#'(5%
-,!)&%*(;0!)6(&K%(+@.&(8%);c
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>Q(O^A(!0(0&.,%*(#0(>Q(O(#)*(#(:(C#@;%(.$(?DQ(*V3
!0( ,%-.,&%*( #0( 0!8-@'( ?DQc( JK%( :( C#@;%0( 2.8%
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-,.-%,( *!0-@#'( ;)!&0( &.( 6%&( 2.)0!0&%)&( *#&#( &#5@%
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"%&(&K%(#;*!.(#@#,8(.$$c(:.;a,%(-,.5#5@'(,%#*'( &.
&;,)(.$$(&K%(#@#,80(5'().W(#)'W#'c

\.(5#2O(&.(&K%(8#!)(@!8!&0(8%);c

9%&a0(#**(#).&K%,(0%68%)&(&.(&K!0(&#5@%c

>>c +,%00(gJ#5@%(1)*%Fp

+,%00(u>v(gE)&%,p

^!6K@!6K&(&K%(J#5@%(1)*%F(8%);(5.Fc

E)&%,!)6(#)(!)*%F(.,(@!)%();85%,(5%'.)*(&K%(%)*
.$(&K%(&#5@%(#**0(#()%W(@!)%(&.(&K%(%)*c

H.&!2%(K.W(&K%()%W(0%68%)&( !0(#(2.)&!);#&!.)(.$
&K%( -,%C!.;0( .)%c( JK!0( 8#O%0( 5;!@*!)6( #
2.)&!);.;0( @!8!&(8;2K(0!8-@%,c(JK%(0&#,&!)6(-.!)&
.$( &K%( )%W( @!)%( %T;#@0( &K%( %)*!)6( -.!)&( .$( &K%
-,%C!.;0( .)%c( JK%( )%W( 0%68%)&a0( @%)6&K( #@.)6
&K%(](#F!0(!0(&K%(0#8%(#0(&K%(-,%C!.;0(0%68%)&a0c
JK%(.)@'(&K!)6('.;()%%*(&.(%*!&(!0(&K%(C#@;%(.$(:D
#)*('.;,()%W(0%68%)&(!0($!)!0K%*c

>Dc +,%00( g]( 3#@;%0p( ;)&!@( &K%( ;--%,( $!%@*( !0
K!6K@!6K&%*c

+,%00(uDv(ucv(uDv(gO^Ap

+,%00(g](3#@;%0p

+,%00(uDv(ucv(uMv(gO^Ap

V;&(@%&a0(6.(.)(&.(*%$!)%(#().!0%($@..,(@!8!&c

E)&%,(#(0%68%)&(WK!2K( !0(5%&W%%)(K#,8.)!20c( 1)
&K!0( 2#0%`( 5%&W%%)( DcD( #)*( DcM( O^Ac( JK!0( !0
,%-,%0%)&#&!C%(.$(&K%().!0%($@..,c

>Uc +,%00( g:3#@;%0p( ;)&!@( &K%( ;--%,( $!%@*( !0
K!6K@!6K&%*c

N%$!)%(#)(;--%,(@!8!&(#(@!&&@%(#5.C%(&K%().!0%($@..,c
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>?DU

+,%00(u?v(uMv(uQv(gE)&%,p

+,%00(g:(3#@;%0p

+,%00(u?v(uMv(uQv(gE)&%,p

1)( &K!0( 2#0%`(W%( *%$!)%( #)( ;--%,( ).!0%( @!8!&( .$( ?
MQ(*Vc(:.;( 0K.;@*( %)&%,(WK#&%C%,( !0( #--,.-,!#&%
$.,('.;,(*!0-@#'c

JK%,%(0K.;@*().W(5%(#(K.,!A.)&#@(0%68%)&(#5.C%
&K%( ).!0%( $@..,( 5%&W%%)( D( K#,8.)!20c( JK%( @!8!&
&%0&(0K.;@*(0&!@@(+4""c

>Rc +,%00(g9!8!&(J'-%p JK!0(0W!&2K%0( &K%( ).!0%( @!8!&( $,.8(#)( ;--%,( @!8!&
&.(#(@.W%,(@!8!&c("!)2%(&K%(*#&#(W!@@().W(5%(5%@.W
&K%(@.W%,(@!8!&`(&K%(&%0&(W!@@(<419c

>Gc +,%00(g=.,%p

+,%00(gJ%0&!)6p

N!0-@#'(&K%(0%2.)*(@!8!&0(8%);c

"%&( @!8!&( &%0&!)6( &.(X<<c( 1&( !0( -.00!5@%( &.( *!0-@#'
&K%(@!8!&(&#5@%(W!&K.;&(&%0&!)6(&#O!)6(-@#2%c(JK!0(!0
K%@-$;@(WK%)( #( @.&( .$( &K%( ]( C#@;%0( .)( &K%( 6,#-K
K#C%( *%$!)%*( @!8!&0c( JK%( &%0&!)6( 2#)( 0@.W( *.W)
&K%( ,%0-.)0%( .$( &K%( #)#@'A%,( ).&!2%#5@'c( 1&( !0
0!8-@%,(&.(*%$!)%(&K%(@!8!&0(W!&K(&%0&!)6(.$$c

>6c +,%00(uN1"+94:v

+,%00(g<.,8#&p

"K.W(&K%(N!0-@#'(8%);c

7K..0%( &K%( "!)6@%( &,#2%( *!0-@#'( $.,8#&c( JK!0
,%8.C%0( &K%( @!8!&( &#5@%( *!0-@#'( #)*( ,%0&.,%0( &K%
02,%%)(&.(#(0!)6@%(&,#2%(*!0-@#'c(H.(&%0&!)6(.22;,0
WK%)(&K%(@!8!&(&#5@%(!0().&(*!0-@#'%*c



   GETTING STARTED   

>?DR

USING TRACE MATH

JK%( 7#@2;@#&.,( 0;58%);( #@@.W0( &K%( ;0%,( &.
-%,$.,8( #,!&K8%&!2( 2#@2;@#&!.)0( W!&K( &K%( &,#2%
*#&#c( X-%,#&!.)0( #,%( -%,$.,8%*( .)( &K%( %)&!,%
&,#2%`(,%6#,*@%00(.$(6,#-K!2#@(%F-#)0!.)c

7#@2;@#&!.)0( &,%#&( &K%( *#&#( #0( !)&,!)0!2( C#@;%0`
%!&K%,( 3.@&0`( E)6!)%%,!)6( /)!&0( .,( *%6,%%0c( 1$( #
6,#-K( !0( 0K.W!)6( *V`( &K%)( 8;@&!-@'!)6( 5'( >Q( W!@@
,#!0%( &K%( 6,#-K( 5'( DQ( *V( #)*( *!C!*!)6( 5'( >Q(W!@@
@.W%,(&K%(6,#-K(5'(DQ(*Vc

+%,$.,8!)6( #( 2#@2;@#&!.)( .)( &K%( #2&!C%( &,#2%( W!@@
0%&(&K%(<!@%(J'-%(&.(7#@2(&.(!)*!2#&%(&K#&(&K%(&,#2%
!0( ).&( 9!C%c( JK!0( !0( 0K.W)( 5'( &K%( r<!@%w7#@2r
8%00#6%( #&( &K%( @.W%,( @%$&( .$( &K%( 6,#-Kc( JK%
#)#@'A%,(2.)&!);%0(&.(,;)(5;&( &K%(2#@2;@#&%*( &,#2%
W!@@( ).&( 5%( ;-*#&%*c( J.( ,%&;,)( &K%( &,#2%( &.( @!C%
8.*%`( #2&!C#&%( &K%( &,#2%( #)*( -,%00( &K%( u"J4LJv
O%'c(JK%(<!@%(J'-%(W!@@(,%&;,)(&.(9!C%c

JK%,%(#,%(&W.(&'-%0(.$($,.)&(-#)%@(O%'0(WK!2K(W!@@
5%(,%$%,%)2%*( !)( &K!0(0%2&!.)c(^#,*O%'0(#,%( &K.0%
O%'0(W!&K(@#5%@0(-,!)&%*(.)(&K%8c(JK%!,($;)2&!.)(!0
*%&%,8!)%*( 5'( &K%( @#5%@( #)*( *.%0( ).&( 2K#)6%c
^#,*O%'0( #,%( ,%$%,%)2%*( 5'( 5,#2O%&0( @!O%( &K!0( ?
u^4LN[E:vc( JK%( 0.$&O%'0( #,%( &K%( 0!F( 6,#'( O%'0
#@.)6( &K%(,!6K&(%*6%(.$( &K%(02,%%)c(JK%!,( $;)2&!.)
!0(@#5%@@%*(5'(#(8%);(5.F(*!0-@#'%*(.)(&K%(02,%%)
)%F&( &.( &K%( O%'c( ".$&O%'( $;)2&!.)0( 2K#)6%
*%-%)*!)6( ;-.)( &K%( 0!&;#&!.)c( ".$&O%'0( W!@@( 5%
,%$%,%)2%*( #0( &K%( g".$&( [%'p( .,( 0!8-@'( &K%( ".$&
[%'c

The Measurement
JK!0(8%#0;,%8%)&( !0( *%0!6)%*( &.( $#8!@!#,!A%( &K%
;0%,(W!&K( &K%( &,#2%(8#&K(2#-#5!@!&!%0c(B%(W!@@( ;0%
#( $;)2&!.)( 6%)%,#&.,( &.( -,.C!*%( #)( !)-;&( 0!6)#@c
/0%(#)'($;)2&!.)(6%)%,#&.,(2#-#5@%(.$(-,.C!*!)6(#
>(O^A(0!)%(W#C%(#&(#(@%C%@(.$(>QQ(83(&.(>(3c

"-%2!$!2#@@'`( '.;( W!@@( ,#&!.( #( 0-%2&,;8( W!&K( #
,%$%,%)2%(0-%2&,;8c



   GETTING STARTED   

>?DG

TRACE MATH

>c J;,)(&K%(#)#@'A%,(.)(WK!@%(K.@*!)6(*.W)(&K%
ug?v( f5#2O0-#2%h(O%'c(B#!&( ;)&!@( &K%( -.W%,?
.)(&%0&0(#,%(2.8-@%&%*c

BK%)(&K%(-.W%,(!0( &;,)%*(.)(W!&K( &K%(5#2O0-#2%
O%'(*%-,%00%*`( &K%(#)#@'A%,( ,%&;,)0( &.( !&0(*%$#;@&
0%&&!)60c("%%(&K%(N%$#;@&("%&&!)60(@!0&(!)(&K%(=%);
0%2&!.)($.,(#(2.8-@%&%(@!0&!)6(.$(&K%(0%&&!)60c

Dc J;,)(.)(&K%(6%)%,#&.,`(0%&( &K%( $,%T;%)2'( &.
>(O^A( #)*( #8-@!&;*%( &.( #--,.F!8#&%@'( >
3,80c

7.))%2&( &K%( 6%)%,#&.,a0( .;&-;&( &.( &K%( 4
!)-;&(.$(&K%(#)#@'A%,c

JK%( !)-;&( !8-%*#)2%( .$( &K%( #)#@'A%,( !0( >( =Vc
JK%( 6%)%,#&.,( 8#'( ,%T;!,%( #( &%,8!)#&.,c( =#)'
6%)%,#&.,0( K#C%( %!&K%,( #( GQ(V( .,( IQQ(V( .;&-;&
!8-%*#)2%c( /0%( &K%( #--,.-,!#&%( $%%*&K,.;6K
&%,8!)#&!.)( !$( )%2%00#,'c( 1)( 6%)%,#@`( ).&( ;0!)6( #
&%,8!)#&.,( 8%#)0( &K#&( &K%( .;&-;&( #8-@!&;*%( W!@@
).&( #6,%%( W!&K( &K%( 6%)%,#&.,( 0%&&!)6( #)*( &K%
*!0&.,&!.)(8#'(5%(6,%#&%,(&K#)().,8#@c

Uc +,%00(u4/JX(L4H\Ev "!)2%( &K%( 0!6)#@( #8-@!&;*%( 8#'( ).&( 5%( 0%&
#22;,#&%@'`( @%&( &K%( #)#@'A%,( #;&.8#&!2#@@'( 0%&( !&0
!)-;&( ,#)6%( &.( #6,%%( W!&K( &K%( #2&;#@( 6%)%,#&.,
0!6)#@c

Rc +,%00( u"+4H( NXBHv( ;)&!@( &K%( 0-#)( !0
IcDG(O^A

"%&( &K%( 0-#)( &.( *!0-@#'( &K%( >( O^A( 0!6)#@( #)*( !&0
$!,0&($%W(K#,8.)!20c

Gc +,%00(u4/JX("749Ev "%&( &K%(6,#-K(02#@!)6( &.(*!0-@#'( &K%( %)&!,%( ,#)6%
.$(&K%(*#&#c

Ic +,%00(u=E4"v

+,%00(g7#@2;@#&.,(=%);p

N!0-@#'(&K%(=%#0;,%(8%);c

"%@%2&(&K%(7#@2;@#&.,(8%);c

Pc +,%00(gN.(7#@2p JK!0(.-%,#&!.)(*%$#;@&0(&.(#**!)6(A%,.(&.(&K%(&,#2%
*#&#c( JK%( *%$#;@&( .-%,#&!.)( !0( k`( &K%( *%$#;@&
#,6;8%)&( !0( &K%( 2.)0&#)&( A%,.c( B%a,%( *.!)6( &K!0
0.(&K#&(&K%(&,#2%(*.%0().&(;-*#&%c(JK!0(!0().W(&K%
6,#-K(W%(W!@@(;0%(#0(&K%(,%$%,%)2%(*#&#c

L%$%,%)2%(*#&#().,8#@@'( 2.8%0( $,.8(#( *!0O( $!@%c
L%2#@@!)6(#(0&.,%*($!@%(5,!)60(&K%(*#&#(5#2O(&.(&K%
#2&!C%( 6,#-K( 5;&( *.%0( ).&( ;-*#&%( !&c( "%%( r/0!)6
&K%(N!0O(N,!C%r(%#,@!%,(!)(&K!0(0%2&!.)c

Mc +,%00(uN1"+94:v

+,%00(g<.,8#&p

+,%00(g=#,O%,(B!*&Kp(&W!2%(&.(2K..0%("-.&
=#,O%,c

+,%00(u47J13E(JL47Ev

+,%00(g=#,O%,(B!*&Kp(&W!2%(&.(2K..0%("-.&
=#,O%,c

V,!)6(;-(&K%(N!0-@#'(8%);c

7K..0%( &K%( /-ZN)( *;#@( &,#2%( $.,8#&c( JK%
,%$%,%)2%( 6,#-K(W!@@( 5%( &K%( ;--%,( &,#2%( fJ,#2%Qh
#)*( &K%( @!C%( 6,#-K( W!@@( 5%( &K%( @.W%,( &,#2%
fJ,#2%>hc

=#O%( &K%( 8#,O%,( .)( &K%( ;--%,( 6,#-K( #( 0-.&
8#,O%,c

9%&a0(8#O%(&K%(@!C%(6,#-K(&K%(#2&!C%(&,#2%c

=#O%( &K%( 8#,O%,( .)( &K%( @.W%,( 6,#-K( #( 0-.&
8#,O%,c
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>?DI

Yc +,%00(u=4L[EL(=XNEv

+,%00(g9!)O%*(=#,O%,0p

N!0-@#'(&K%(=#,O%,(=.*%(8%);c

9!)O( &K%( &W.( 8#,O%,0( &.6%&K%,c( H.W( WK%)( &K%
O).5( 8.C%0( .)%( 8#,O%,`( &K%'( 5.&K( 8.C%
&.6%&K%,c( "!)2%( &K%'( #,%( 5.&K( 0-.&( 8#,O%,0`( &K%
$,%T;%)2!%0( WK!2K( &K%'( ,%#*( .)( 5.&K( 6,#-K0( #,%
!*%)&!2#@c

>Qc +,%00(u=4]Z=1Hv

4*b;0&(&K%(6%)%,#&.,(#8-@!&;*%(%!&K%,(K!6K%,
.,( @.W%,( &.( 8#O%( !&( *!$$%,%)&( &K#)( &K%
,%$%,%)2%(-%#O(#8-@!&;*%c

=.C%(&K%(8#,O%,0(&.(&K%(0!6)#@(-%#O(f>(O^Ahc

JK%( ,%$%,%)2%( #8-@!&;*%( 8#'( 5%( ,%#*( $,.8( &K%
8#,O%,( ,%#*.;&( .$( &K%( ;--%,( 6,#-Kc( JK%( @!C%
#8-@!&;*%( 8#'( 5%( ,%#*( $,.8( &K%( 8#,O%,( .$( &K%
@.W%,(6,#-Kc

H.W(W%(K#C%(D( &,#2%0(WK!2K(*!$$%,( !)( #8-@!&;*%c
9%&a0(&#O%(&K%(,#&!.c

>>c +,%00(u=E4"v

+,%00(g7#@2;@#&.,(=%);p

+,%00( g4,6;8%)&( J'-%p( &W!2%( &.( 0%@%2&
X&K%,(\,#-Kc

+,%00( gX-%,#&!.)p( &K,%%( &!8%0( &.( 0%@%2&( aZa
f*!C!*%hc

\.(5#2O(&.(&K%(7#@2;@#&.,(8%);c

B%(W!@@( *!C!*%( &K%(#2&!C%(6,#-K( fJ,#2%>(9!C%h( 5'
&K%(!)#2&!C%(6,#-K(fJ,#2%Q(,%$%,%)2%hc

"%@%2&(&K%(*!C!*%(.-%,#&!.)c

>Dc +,%00(gN.(7#@2p

+,%00(u4/JX("749Ev

N.( &K%( 2#@2;@#&!.)c( "!)2%( &K%( 6,#-K0( #,%
*!0-@#'%*( !)( *V3`( &K%( ,#&!.( .$( &K%( -%#O0( 0K.;@*
0!8-@'( 5%( &K%( *!$$%,%)2%( !)( &K%!,( #8-@!&;*%0
%F-,%00%*( !)( *V3c( L%8%85%,`( &K%( 2#@2;@#&!.)0
W.,O(.)(&K%(;)*%,@'!)6(*#&#(-.!)&0(f!)(3.@&0hc

JK%(#2&!C%(6,#-K().W(*!0-@#'0(&K%(,#&!.(.$(&K%(&W.
&,#2%0(!)(*Vc

JK%(8#,O%,( .)( &K%( @.W%,( 6,#-K( 0K.;@*( ,%#*( &K%
*!$$%,%)2%( 5%&W%%)( &K%( &W.( -%#O( #8-@!&;*%0( f!)
*Vhc( 7@%#,@'`( .)@'( &K%( $,%T;%)2!%0( WK!2K
2.,,%0-.)*( &.( &K%( 0!6)#@( #)*( !&0( K#,8.)!20( K#C%
8;2K( 8%#)!)6( !)( &K!0( ,#&!.c( X)%( ).!0%( $@..,
*!C!*%*(5'(#).&K%,().!0%($@..,(!0(6.!)6(&.(5%(-,%&&'
).!0'c

=.C%( &K%( 8#,O%,( &.( #( K#,8.)!2( 5'( ;0!)6( &K%
,%$%,%)2%( &,#2%( #0( #( 6;!*%c( BK%)( &K%( 8#,O%,
#@!6)0( W!&K( #( -%#O( .)( &K%( ,%$%,%)2%( &,#2%`( !&
0%@%2&0(&K%(0#8%(-.!)&(!)(&K%(,#&!.(&,#2%(0!)2%(&K%
8#,O%,0(#,%(@!)O%*(#)*(!)(0-.&(8.*%c

4( 5%&&%,( W#'( &.( ,%#*( &K%0%( K#,8.)!2( ,#&!.0( !0
;0!)6(&K%(*#&#(&#5@%c(4(*#&#(&#5@%(2#)(*!0-@#'(&K%
C#@;%0( .$( 0%@%2&%*( $,%T;%)2!%0( !)( %#0'( &.( ,%#*
$.,8c( "%%( r/0!)6( N#&#( J#5@%r( %#,@!%,( !)( &K!0
0%2&!.)c( JK%( *#&#( &#5@%( W.;@*( 5%( *%$!)%*( $.,



   GETTING STARTED   

>?DP

J,#2%>c

X&K%,(.-%,#&!.)0(WK!2K(8#'(5%(-%,$.,8%*(#,%(k`(?
`(F`(Z`(@.6`(#)*(0T;#,%(,..&c(JK%(0%2.)*(#,6;8%)&
8#'( 5%( #( 2.)0&#)&( f02#@!)6( .,( .$$0%&h`( W( fD|$( &.
*!$$%,%)&!#&%( .,( !)&%6,#&%( &K%( 0-%2&,;8h`( .,( &K%
.&K%,(6,#-K(f,%$%,%)2%(&,#2%($,.8(*!0Ohc



   GETTING STARTED   

>?DM

THINGS TO WATCH OUT FOR

1$(&K%(#)#@'A%,(!0(.)(5;&(*.%0)a&(0%%8(&.(5%(&#O!)6
*#&#`(&K%,%(#,%(#();85%,(.$(&K!)60(&.(2K%2Oc

>h +,%00(&K%(u"J4LJv(O%'( &.(8#O%(0;,%( &K#&
&K%(!)*!2#&.,(#&(&K%(@.W%,(@%$&(.$(&K%(02,%%)
*!0-@#'0(L/H(!)0&%#*(.$("JX+c

Dh 7K%2O(!$(@!)%#,(#C%,#6!)6(!0(.)c(BK%)(&K%
#)#@'A%,( $!)!0K%0( #( @!)%#,( #C%,#6%( .$( H
0-%2&,#`(&K%(#)#@'A%,(0&.-0(#)*(&K%(*#&#(!0
).(@.)6%,(;-*#&%*c(+,%00(u"J4LJv(&.(&#O%
#).&K%,(#C%,#6%c

Uh =#O%( 0;,%( &K%( &,!66%,!)6( 8.*%( !0
7XHJ!);.;0c( X&K%,W!0%`( &K%( #)#@'A%,
8#'(5%(W#!&!)6($.,(#(&,!66%,(f#0(0K.W)(5'
&K%(J,6(B#!&(!)*!2#&.,(#&(&K%(5.&&.8(.$(&K%
02,%%)hc

Rh 1$( &K%( ;)!&( !0( 5%!)6( &,!66%,%*`( 2K%2O( &K#&
&K%( #,8!)6( 8.*%( !0( 0%&( &.( 4/JXc( 1$( &K%
#,8!)6( 8.*%( !0( =4H/49`( &K%)( &K%
#)#@'A%,( W!@@( .)@'( &,!66%,( .)2%( #)*( &K%)
W#!&( $.,( &K%( )%F&( 8#);#@( #,8!)6
2.88#)*c

Gh 7K%2O( &K#&( &K%( *#&#( !0( .)( 02#@%( 5'( ;0!)6
u4/JXL4H\Ev(#)*(u4/JX"749Evc

Ih =#O%(0;,%( &K#&( &K%( #)#@'A%,( !0( ).&( !)( &K%
LE=XJE( 0&#&%( WK%,%( &K%( 2.8-;&%,
!)&%,$#2%0(K#C%(@.2O%*(.;&(&K%($,.)&(-#)%@c
+,%00(&K%(9X749(O%'(f&K%(u^E9+v(O%'h(&.
,%0&.,%(@.2#@(2.)&,.@c

1$( &K%(#)#@'A%,(0&!@@( 0%%80( &.( $;)2&!.)( !8-,.-%,@'`
&;,)(&K%(-.W%,(.$$(#)*(&;,)(!&(5#2O(.)(WK!@%(K.@*!)6
*.W)(&K%( ug?v( f5#2O0-#2%h(O%'c(JK!0(W!@@( ,%0%&( &K%
#)#@'A%,( !)&.( &K%( *%$#;@&( 2.)$!6;,#&!.)c( JK%
#)#@'A%,( 0K.;@*( -.W%,( .)( ,;))!)6( #)*( &#O!)6
0-%2&,#c



   ANALYZER BASICS   

D?>

WHAT IS AN FFT SPECTRUM ANALYZER?

JK%("LPIQ(<<J("-%2&,;8(4)#@'A%,( &#O%0(#( &!8%
C#,'!)6( !)-;&( 0!6)#@`( @!O%( '.;( W.;@*( 0%%( .)( #)
.02!@@.02.-%( &,#2%`( #)*( 2.8-;&%0( !&0( $,%T;%)2'
0-%2&,;8c

<.;,!%,a0(5#0!2( &K%.,%8(0&#&%0( &K#&(#)'(W#C%$.,8
!)( &K%( &!8%( *.8#!)( 2#)( 5%( ,%-,%0%)&%*( 5'( &K%
W%!6K&%*( 0;8( .$( -;,%( 0!)%( W#C%0( .$( #@@
$,%T;%)2!%0c( 1$( &K%( 0!6)#@( !)( &K%( &!8%( *.8#!)( f#0
C!%W%*( .)( #)( .02!@@.02.-%h( !0( -%,!.*!2`( &K%)( !&0
0-%2&,;8( !0( -,.5#5@'( *.8!)#&%*( 5'( #( 0!)6@%
$,%T;%)2'( 2.8-.)%)&c( BK#&( &K%( 0-%2&,;8
#)#@'A%,(*.%0(!0(,%-,%0%)&(&K%(&!8%(*.8#!)(0!6)#@
5'(!&0(2.8-.)%)&($,%T;%)2!%0c

Why look at a signal's spectrum?
<.,( .)%( &K!)6`( 0.8%( 8%#0;,%8%)&0( WK!2K( #,%
C%,'(K#,*(!)(&K%(&!8%(*.8#!)(#,%(C%,'(%#0'(!)(&K%
$,%T;%)2'( *.8#!)c( J#O%( K#,8.)!2( *!0&.,&!.)c( 1&a0
K#,*(&.(T;#)&!$'(&K%(*!0&.,&!.)(5'(@..O!)6(#&(#(6..*
0!)%(W#C%(.;&-;&($,.8(#($;)2&!.)(6%)%,#&.,(.)(#)
.02!@@.02.-%c(BK%)( &K%( 0#8%( 0!6)#@( !0( *!0-@#'%*
.)(#(0-%2&,;8(#)#@'A%,`(&K%(K#,8.)!2($,%T;%)2!%0
#)*(#8-@!&;*%0(#,%(*!0-@#'%*(W!&K(#8#A!)6(2@#,!&'c
4).&K%,(%F#8-@%( !0().!0%(#)#@'0!0c(9..O!)6(#&(#)
#8-@!$!%,a0( .;&-;&( ).!0%( .)( #)( .02!@@.02.-%
5#0!2#@@'(8%#0;,%0( b;0&( &K%( &.&#@().!0%(#8-@!&;*%c
X)(#(0-%2&,;8(#)#@'A%,`(&K%().!0%(#0(#($;)2&!.)(.$
$,%T;%)2'(!0(*!0-@#'%*c(1&(8#'(5%(&K#&(&K%(#8-@!$!%,
K#0(#(-,.5@%8(.)@'(.C%,(2%,&#!)($,%T;%)2'(,#)6%0c
1)(&K%(&!8%(*.8#!)(!&(W.;@*(5%(C%,'(K#,*(&.(&%@@c

=#)'(.$(&K%0%(&'-%0(.$(8%#0;,%8%)&0(;0%*(&.(5%
*.)%(;0!)6(#)#@.6(0-%2&,;8(#)#@'A%,0c( 1)( 0!8-@%
&%,80`( #)( #)#@.6( $!@&%,( W#0( ;0%*( &.( !0.@#&%
$,%T;%)2!%0( .$( !)&%,%0&c( JK%( ,%8#!)!)6( 0!6)#@
-.W%,( W#0( 8%#0;,%*( &.( *%&%,8!)%( &K%( 0!6)#@
0&,%)6&K(!)(2%,&#!)($,%T;%)2'(5#)*0c(V'(&;)!)6(&K%
$!@&%,0( #)*( ,%-%#&!)6( &K%( 8%#0;,%8%)&0`( #
,%#0.)#5@%(0-%2&,;8(2.;@*(5%(.5&#!)%*c

The FFT Analyzer
4)( <<J( 0-%2&,;8( #)#@'A%,( W.,O0( !)( #)( %)&!,%@'
*!$$%,%)&( W#'c( JK%( !)-;&( 0!6)#@( !0( *!6!&!A%*( #&( #
K!6K( 0#8-@!)6( ,#&%`( 0!8!@#,( &.( #( *!6!&!A!)6
.02!@@.02.-%c(H'T;!0&a0( &K%.,%8(0#'0( &K#&(#0( @.)6
#0( &K%( 0#8-@!)6( ,#&%( !0( 6,%#&%,( &K#)( &W!2%( &K%
K!6K%0&( $,%T;%)2'( 2.8-.)%)&( .$( &K%( 0!6)#@`( &K%)
&K%( 0#8-@%*( *#&#( W!@@( #22;,#&%@'( ,%-,%0%)&( &K%
!)-;&(0!6)#@c(1)(&K%("LPIQ`(0#8-@!)6(.22;,0(#&(DGI

O^Ac( J.( 8#O%( 0;,%( &K#&( H'T;!0&a0( &K%.,%8( !0
0#&!0$!%*`( &K%( !)-;&( 0!6)#@( -#00%0( &K,.;6K( #)
#)#@.6( $!@&%,( WK!2K( #&&%);#&%0( #@@( $,%T;%)2'
2.8-.)%)&0(#5.C%>DM(O^A(5'(YQ(*Vc(JK!0( !0( &K%
#)&!?#@!#0!)6($!@&%,c(JK%(,%0;@&!)6(*!6!&#@(&!8%(,%2.,*
!0( &K%)( 8#&K%8#&!2#@@'( &,#)0$.,8%*( !)&.( #
$,%T;%)2'(0-%2&,;8(;0!)6(#)(#@6.,!&K8(O).W)(#0
&K%( <#0&( <.;,!%,( J,#)0$.,8( .,( <<Jc( JK%( <<J( !0
0!8-@'( #( 2@%C%,( 0%&( .$( .-%,#&!.)0( WK!2K
!8-@%8%)&0(<.;,!%,a0(5#0!2(&K%.,%8c(JK%(,%0;@&!)6
0-%2&,;8(0K.W0(&K%($,%T;%)2'(2.8-.)%)&0(.$(&K%
!)-;&(0!6)#@c

H.W(K%,%a0(&K%(!)&%,%0&!)6(-#,&c(JK%(.,!6!)#@(*!6!&#@
&!8%(,%2.,*(2.8%0($,.8(*!02,%&%(0#8-@%0(&#O%)(#&
&K%(0#8-@!)6(,#&%c(JK%(2.,,%0-.)*!)6(<<J('!%@*0(#
0-%2&,;8(W!&K(*!02,%&%($,%T;%)2'(0#8-@%0c(1)($#2&`
&K%( 0-%2&,;8( K#0( K#@$( #0(8#)'( $,%T;%)2'( -.!)&0
#0( &K%,%( #,%( &!8%( -.!)&0c( fL%8%85%,( H'T;!0&a0
&K%.,%8hc(";--.0%(&K#&('.;(&#O%(>QDR(0#8-@%0(#&
DGI( O^Ac( 1&( &#O%0( R(80( &.( &#O%( &K!0( &!8%( ,%2.,*c
JK%( <<J( .$( &K!0( ,%2.,*( '!%@*0( G>D( $,%T;%)2'
-.!)&0`( 5;&( .C%,( WK#&( $,%T;%)2'( ,#)6%S( JK%
K!6K%0&($,%T;%)2'(W!@@(5%(*%&%,8!)%*(5'(&K%(-%,!.*
.$( D( &!8%( 0#8-@%0( .,( >DM( O^Ac( JK%( @.W%0&
$,%T;%)2'(!0(b;0&(&K%(-%,!.*(.$(&K%(%)&!,%(,%2.,*(.,
>ZfR(80h( .,( DGQ( ^Ac( EC%,'&K!)6( 5%@.W( DGQ( ^A( !0
2.)0!*%,%*( &.( 5%( *2c( JK%( .;&-;&( 0-%2&,;8( &K;0
,%-,%0%)&0( &K%( $,%T;%)2'( ,#)6%( $,.8( *2( &.( >DM
O^A(W!&K(-.!)&0(%C%,'(DGQ(^Ac

Advantages and limitations
JK%(#*C#)&#6%(.$(&K!0(&%2K)!T;%(!0(!&0(0-%%*c(JK%
%)&!,%(0-%2&,;8(&#O%0(.)@'(R(80(&.(8%#0;,%c(JK%
@!8!&#&!.)( .$( &K!0( 8%#0;,%8%)&( !0( !&0( ,%0.@;&!.)c
V%2#;0%( &K%( &!8%( ,%2.,*( !0( .)@'( R( 80( @.)6`( &K%
$,%T;%)2'(,%0.@;&!.)( !0(.)@'(DGQ(^Ac(";--.0%( &K%
0!6)#@(K#0(#($,%T;%)2'(2.8-.)%)&(#&(DIQ(^Ac(JK%
<<J(0-%2&,;8(W!@@(*%&%2&(&K!0(0!6)#@(5;&(-@#2%(-#,&
.$( !&( !)( &K%( DGQ( ^A( -.!)&( #)*( -#,&( !)( &K%( GQQ( ^A
-.!)&c(X)%(W#'( &.(8%#0;,%( &K!0( 0!6)#@( #22;,#&%@'
!0(&.(&#O%(#(&!8%(,%2.,*( &K#&( !0(>ZDIQ(.,(UcMRI(80
@.)6(W!&K(>QDR(%C%)@'(0-#2%*(0#8-@%0c(JK%)( &K%
0!6)#@(W.;@*(@#)*(#@@(!)(.)%($,%T;%)2'(5!)c(V;&(&K!0
W.;@*( ,%T;!,%( 2K#)6!)6( &K%( 0#8-@!)6( ,#&%( 5#0%*
;-.)(&K%(0!6)#@(fWK!2K('.;(K#C%)a&(8%#0;,%*('%&hc
H.&(#(6..*(0.@;&!.)c( 1)( $#2&`( &K%(W#'( &.(8%#0;,%
&K%(0!6)#@(#22;,#&%@'(!0(&.(@%)6&K%)(&K%(&!8%(,%2.,*
#)*(2K#)6%(&K%(0-#)(.$(&K%(0-%2&,;8c
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FREQUENCY SPANS

V%$.,%(W%(2.)&!);%`(@%&a0(2@#,!$'(#(2.;-@%(.$(-.!)&0
#5.;&(.;,($,%T;%)2'(0-#)c(B%(b;0&(*%02,!5%*(K.W
W%( #,,!C%*( #&( #( *2( &.( >DM( O^A( $,%T;%)2'( 0-#)
;0!)6( #( R( 80( &!8%( ,%2.,*c( V%2#;0%( &K%( 0!6)#@
-#00%0( &K,.;6K(#)(#)&!?#@!#0!)6( $!@&%,(#&( &K%( !)-;&`
&K%(%)&!,%($,%T;%)2'(0-#)(!0().&(;0%#5@%c(JK%($!@&%,
K#0(#( $@#&( ,%0-.)0%( $,.8(*2( &.(>QQ(O^A(#)*( &K%)
,.@@0(.$$(0&%%-@'($,.8(>QQ(O^A(&.(>DM(O^Ac(H.($!@&%,
2#)(8#O%(#(YQ(*V( &,#)0!&!.)( !)0&#)&@'c(JK%( ,#)6%
5%&W%%)( >QQ( O^A( #)*( >DM( O^A( !0( &K%,%$.,%( ).&
;0%#5@%(#)*( &K%(#2&;#@( *!0-@#'%*( $,%T;%)2'( 0-#)
0&.-0( #&( >QQ( O^Ac( JK%,%( !0( #@0.( #( $,%T;%)2'( 5!)
@#5%@@%*(Q(^A(f.,(*2hc(JK!0(5!)(#2&;#@@'(2.C%,0( &K%
,#)6%($,.8(Q(^A(&.(DGQ(^A(f&K%(@.W%0&(8%#0;,#5@%
$,%T;%)2'h( #)*( 2.)&#!)0( &K%( 0!6)#@( 2.8-.)%)&0
WK.0%( -%,!.*( !0( @.)6%,( &K#)( &K%( &!8%( ,%2.,*( f).&
.)@'(*2hc(".(.;,($!)#@(*!0-@#'%*(0-%2&,;8(2.)&#!)0
RQQ( $,%T;%)2'( 5!)0c( JK%( $!,0&( 2.C%,0( Q( ?( DGQ( ^A`
&K%( 0%2.)*( DGQ( ?( GQQ( ^A`( #)*( &K%( RQQ&K( 2.C%,0
YYcPG(?(>QQcQ(O^Ac

Spans less than 100 kHz
".( &K%( @%)6&K( .$( &K%( &!8%( ,%2.,*( *%&%,8!)%0( &K%
$,%T;%)2'( 0-#)( #)*( ,%0.@;&!.)( .$( .;,( 0-%2&,;8c
BK#&(K#--%)0(!$(W%(8#O%(&K%(&!8%(,%2.,*(M(80(.,
&W!2%( #0( @.)6S( B%@@( W%( .;6K&( &.( 6%&( DQRM( &!8%
-.!)&0( f0#8-@!)6(#&(DGI(O^Ah( '!%@*!)6( #( 0-%2&,;8
$,.8( *2( &.( >QQ( O^A( W!&K( >DG( ^A( ,%0.@;&!.)
2.)&#!)!)6(MQQ(-.!)&0c(V;&(&K%("LPIQ(-@#2%0(0.8%
@!8!&#&!.)0( .)( &K!0c( X)%( !0( 8%8.,'c( 1$( W%( O%%-
!)2,%#0!)6(&K%(&!8%(,%2.,*`(&K%)(W%(W.;@*()%%*(&.
0&.,%(8.,%(#)*(8.,%(-.!)&0c(4).&K%,( @!8!&#&!.)( !0
-,.2%00!)6(&!8%c(JK%(&!8%(!&( &#O%0( &.(2#@2;@#&%(#)
<<J( W!&K( 8.,%( -.!)&0( !)2,%#0%0( 8.,%( &K#)
@!)%#,@'c( JK%( )%&( ,%0;@&( !0( &K#&( &K%( "LPIQ( #@W#'0
&#O%0(>QDR(-.!)&(<<Ja0(&.('!%@*(RQQ(-.!)&(0-%2&,#c

^%,%a0(K.W( !&a0(*.)%c(JK%(#)#@'A%,(*!6!&#@@'( $!@&%,0
&K%( !)2.8!)6( *#&#( 0#8-@%0( f#&( DGI( O^Ah( &.( @!8!&
&K%( 5#)*W!*&Kc( JK!0( !0( 0!8!@#,( &.( &K%( #)&!?#@!#0!)6
$!@&%,( #&( &K%( !)-;&( %F2%-&( &K%( *!6!&#@( $!@&%,a0( 2;&.$$
$,%T;%)2'( 2#)( 5%( 2K#)6%*c( 1)( &K%( 2#0%( .$( &K%( M
80( ,%2.,*`( &K%( $!@&%,( ,%*;2%0( &K%(5#)*W!*&K( &.( IR
O^A(W!&K(#($!@&%,(2;&.$$(.$(GQ(O^A(f&K%($!@&%,(,.@@0(.$$
5%&W%%)(GQ(#)*(IR(O^Ahc(L%8%85%,(&K#&(H'T;!0&
.)@'( ,%T;!,%0( 0#8-@%0( #&( &W!2%( &K%( $,%T;%)2'( .$
&K%(K!6K%0&(0!6)#@($,%T;%)2'c(JK;0(&K%(*!6!&#@($!@&%,
.)@'(K#0(&.(.;&-;&(-.!)&0(#&(>DM(O^A(.,(K#@$(.$(&K%

!)-;&( ,#&%( fDGI( O^Ahc( JK%( )%&( ,%0;@&( !0( &K%( *!6!&#@
$!@&%,( .;&-;&0( #( &!8%( ,%2.,*( .$( >QDR( -.!)&0
%$$%2&!C%@'(0#8-@%*(#&(>DM( O^A( &.(8#O%( ;-( #)( M
80( ,%2.,*c( JK%( <<J( -,.2%00.,( .-%,#&%0( .)( #
2.)0&#)&( );85%,( .$( -.!)&0( #)*( &K%( ,%0;@&!)6( <<J
W!@@( '!%@*( RQQ( -.!)&0( $,.8( *2( &.( GQ( O^Ac( JK%
,%0.@;&!.)(.,(@!)%W!*&K(!0(>DG(^Ac

JK!0( -,.2%00( .$( *.;5@!)6( &K%( &!8%( ,%2.,*( #)*
K#@C!)6( &K%( 0-#)( 2#)( 5%( ,%-%#&%*( 5'( ;0!)6
8;@&!-@%(0&#6%0(.$(*!6!&#@($!@&%,!)6c(JK%("LPIQ(2#)
-,.2%00(0-%2&,#(W!&K(#(0-#)(.$(.)@'(>Y>(8^A(W!&K
#( &!8%( ,%2.,*( .$( DQYM( 0%2.)*0( !$( '.;( K#C%( &K%
-#&!%)2%c( ^.W%C%,`( &K!0( $!@&%,!)6( -,.2%00( .)@'
'!%@*0(5#0%5#)*(8%#0;,%8%)&0( f$,%T;%)2'(0-#)0
WK!2K(0&#,&(#&(*2hc

Starting the span somewhere other than dc
V%0!*%0( 5%!)6( #5@%( &.( 2K..0%( &K%( 0-#)( #)*
,%0.@;&!.)(.$(&K%(0-%2&,;8`(W%(W.;@*(#@0.(@!O%( &K%
0-#)(&.(5%(#5@%( &.(0&#,&(#&( $,%T;%)2!%0(.&K%,( &K#)
*2c( 1&( W.;@*( 5%( )!2%( &.( 2%)&%,( #( )#,,.W( 0-#)
#,.;)*( #)'( $,%T;%)2'( 5%@.W( >QQ( O^Ac( /0!)6
*!6!&#@($!@&%,!)6(#@.)%(,%T;!,%0(&K#&(%C%,'(0-#)(0&#,&
#&( *2c( BK#&( !0( )%%*%*( !0( K%&%,.*')!)6c
^%&%,.*')!)6( !0( &K%( -,.2%00( .$( 8;@&!-@'!)6( &K%
!)2.8!)6( 0!6)#@( 5'( #( 0!)%( W#C%c( JK%( ,%0;@&!)6
0-%2&,;8( !0( 0K!$&%*( 5'( &K%( $,%T;%)2'( .$( &K%( 0!)%
W#C%c( 1$( W%( !)2.,-.,#&%( K%&%,.*')!)6( W!&K( .;,
*!6!&#@($!@&%,!)6`(W%(2#)(0K!$&(#)'($,%T;%)2'(0-#)(0.
&K#&( !&( 0&#,&0( #&( *2c( JK%( ,%0;@&!)6( <<J( '!%@*0( #
0-%2&,;8( .$$0%&( 5'( &K%( K%&%,.*')%( $,%T;%)2'c
BK%)(&K!0(0-%2&,;8( !0(*!0-@#'%*`( &K%( $,%T;%)2!%0
.$( &K%( ]( #F!0( #,%( &K%( $,%T;%)2!%0( .$( &K%( #2&;#@
0!6)#@`().&(&K%(K%&%,.*')%*($,%T;%)2!%0c

^%&%,.*')!)6( #@@.W0( &K%( #)#@'A%,( &.( 2.8-;&%
A..8%*(0-%2&,#(f0-#)0(WK!2K(0&#,&(#&( $,%T;%)2!%0
.&K%,(&K#)(*2hc(JK%(*!6!&#@($!@&%,(-,.2%00.,(2#)($!@&%,
#)*( K%&%,.*')%( &K%( !)-;&( !)( ,%#@( &!8%( &.( -,.C!*%
&K%( #--,.-,!#&%( $!@&%,%*( &!8%( ,%2.,*( #&( #@@( 0-#)0
#)*(2%)&%,($,%T;%)2!%0c(V%2#;0%(&K%(*!6!&#@(0!6)#@
-,.2%00.,0( !)( &K%( "LPIQ( #,%( 0.( $#0&`( '.;( W.)a&
).&!2%( #)'( 2#@2;@#&!.)( &!8%( WK!@%( &#O!)6( 0-%2&,#c
JK%( @.)6%0&( !&( 2#)( &#O%( &.( #2T;!,%( #( 0-%2&,;8( !0
&K%(@%)6&K(.$(&K%(&!8%(,%2.,*(!&0%@$c(V;&(8.,%(#5.;&
&K#&(@#&%,c
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THE TIME RECORD

H.W( &K#&( W%aC%( *%02,!5%*( &K%( -,.2%00( !)( 0!8-@%
&%,80`( @%&a0( 2.8-@!2#&%( !&( #( @!&&@%( 5!&c( JK%( "LPIQ
#2&;#@@'( ;0%0( G>D( -.!)&( 2.8-@%F( &!8%( ,%2.,*0c
E#2K( -.!)&( !0( #( 2.8-@%F( C#@;%( fW!&K( ,%#@( #)*
!8#6!)#,'( -#,&0h( 0.( &K%( ,%2.,*( #2&;#@@'( K#0( >QDR
*#&#(-.!)&0( !)( !&c(V;&(K.W(*.%0(#(,%#@(-.!)&(6%&( &.
5%(2.8-@%FS

40(W%(*%02,!5%*(!)(&K%(-,%C!.;0(0%2&!.)`(&K%(!)-;&
0#8-@%0( #,%( *!6!&#@@'( $!@&%,%*( #)*( K%&%,.*')%*( &.
-,.*;2%( #( &!8%( ,%2.,*( W!&K( &K%( #--,.-,!#&%
5#)*W!*&K( #)*( #( 2.)0&#)&( );85%,( .$( 0#8-@%0c
BK#&( W%( )%%*( &.( #**( &.( &K!0( !0( &K#&( &K%
K%&%,.*')!)6( !0(#(2.8-@%F(.-%,#&!.)c(JK!0(8%#)0
&K#&( &K%( !)-;&( -.!)&0( #,%( 8;@&!-@!%*( 5'( 5.&K( 0!)%
#)*(2.0!)%(&.('!%@*(#(,%#@(#)*(!8#6!)#,'(-#,&c

".( !)0&%#*(.$(;0!)6(>QDR(,%#@(-.!)&0`(W%(;0%(G>D
2.8-@%F(-.!)&0c(JK%( &!8%(,%2.,*0(K#C%( &K%(0#8%
*;,#&!.)( 0.( &K%( 2.8-@%F( ,%2.,*( K#0( K#@$( &K%
0#8-@!)6(,#&%(.$(&K%(,%#@(,%2.,*c(JK;0(#&($;@@(0-#)`
&K%( ,%#@( -.!)&0( W.;@*( .22;,( #&( DGI( O^A( #)*( &K%
2.8-@%F(-.!)&0(#&(>DM(O^Ac(:.;( 2#)( &K!)O( .$( &K%
2.8-@%F(,%2.,*(#0(&W.(0%-#,#&%(,%2.,*0`(.)%(,%#@
#)*( .)%( !8#6!)#,'`( %#2K( W!&K( IR( O^A( .$
5#)*W!*&Kc(f>ZD(.$(&K%(0#8-@%(,#&%hc(X)%(2.C%,0(Q
&.(kIR(O^A(#)*(&K%(.&K%,(2.C%,0(?IR(O^A(&.(Q($.,(#
&.&#@( 5#)*W!*&K( .$( >DM( O^A( f&K%( 0#8%( 5#)*W!*&K
#0( &K%( ,%#@( ,%2.,*hc( BK#&( #( )%6#&!C%( $,%T;%)2'
8%#)0(!0(5%'.)*(&K!0(*!02;00!.)(5;&(0;$$!2%(&.(0#'
!&(W.,O0(&K%(0#8%c

The time record display
BK#&( *.( '.;( 0%%( WK%)( '.;( *!0-@#'( &K%( &!8%
,%2.,*S(7@%#,@'(&K%(&!8%(,%2.,*(!0().&(#0(0!8-@%(#0
&K%(,#W(*!6!&!A%*(*#&#(-.!)&0('.;(W.;@*(0%%( !$( &K!0
W%,%(#(*!6!&#@(.02!@@.02.-%c

JK%( #)#@'A%,( 0&.,%0( &K%( G>D( -.!)&( 2.8-@%F( &!8%
,%2.,*( *%02,!5%*( #5.C%c( V%2#;0%( &K%( *!0-@#'( !0
*%0!6)%*( $.,(RQQ(-.!)&( 0-%2&,#`(.)@'( &K%( $!,0&( RQQ
-.!)&0( .$( &K%( &!8%( ,%2.,*( #,%( *!0-@#'%*c(:.;( 2#)
;0%(&K%(&,!66%,(*%@#'(&.(r&,#)0@#&%r(&K%(&!8%(,%2.,*
&.(0%%(&K%(-#,&().&().,8#@@'(*!0-@#'%*c

JK%(&!8%(,%2.,*($.,(%C%,'(0-#)(K#0(5%%)(*!6!&#@@'
$!@&%,%*( #)*( K%&%,.*')%*( !)&.( #( 2.8-@%F( ,%2.,*c
:.;(2#)(*!0-@#'( &K%(8#6)!&;*%`( ,%#@(.,( !8#6!)#,'
-#,&( #0( W%@@( #0( &K%( -K#0%c( H.,8#@@'`( &K%( %#0!%0&
*!0-@#'( &.( ;)*%,0&#)*( !0( 9!)%#,( =#6)!&;*%c

L%8%85%,( &K#&( 8#6)!&;*%0( #,%( #@W#'0( -.0!&!C%c
JK%()%6#&!C%(-#,&0(.$(&K%(W#C%$.,8(W!@@(5%($.@*%*
#,.;)*(A%,.(0.(&K#&(&K%'(#--%#,(-.0!&!C%c

V%2#;0%(.$(&K%($!@&%,!)6(#)*(K%&%,.*')!)6`(&K%(&!8%
W#C%$.,8( 8#'( ).&( 2@.0%@'( ,%0%85@%( &K%( !)-;&
0!6)#@c( <.,( 5#0%5#)*( 8%#0;,%8%)&0( fWK%)( &K%
0&#,&( $,%T;%)2'( .$( &K%( 0-#)( !0( QcQ( ^Ah( &K%
W#C%$.,8(W!@@(,%0%85@%(&K%(0!6)#@(W#C%$.,8(fW!&K
$.@*!)6( !$(8#6)!&;*%( !0(*!0-@#'%*hc(JK%(5#)*W!*&K
W!@@(5%(@!8!&%*(5'(&K%(#)&!?#@!#0($!@&%,(#)*(&K%(*!6!&#@
$!@&%,!)6c( <.,( A..8%*( 8%#0;,%8%)&0( fWK%)( &K%
0-#)(0&#,&( !0().&(QcQ(^Ah( &K%( *!0-@#'%*(W#C%$.,8
W!@@().&(2@.0%@'(,%0%85@%(&K%(!)-;&(0!6)#@(5%2#;0%
.$(&K%(K%&%,.*')!)6c

Why use the time record?
JK%( &!8%( *!0-@#'( 2#)( 5%( ;0%$;@( !)( *%&%,8!)!)6
WK%&K%,( &K%( &!8%( ,%2.,*( !0( &,!66%,%*( -,.-%,@'c( 1$
&K%( #)#@'A%,( !0( &,!66%,%*`( %!&K%,( !)&%,)#@@'( 5'( &K%
0!6)#@( .,( %F&%,)#@@'( W!&K( #).&K%,( -;@0%`( #)*( &K%
0!6)#@( K#0( #( @#,6%( 2.8-.)%)&( 0')2K,.).;0( W!&K
&K%( &,!66%,`( &K%)( &K%( &!8%( ,%2.,*( 0K.;@*( #--%#,
0&#&!.)#,'( .)( &K%( *!0-@#'c( 1$( &K%( 0!6)#@( &,!66%,0
,#)*.8@'`(&K%)(&K%(&!8%(*!0-@#'(W!@@(b!&&%,(5#2O(#)*
$.,&Kc

Watch out for windowing!
JK%(&!8%(*!0-@#'(!0().&(W!)*.W%*c(JK!0(8%#)0(&K%
&!8%(,%2.,*(WK!2K(!0(*!0-@#'%*(W!@@(5%(8;@&!-@!%*(5'
&K%(W!)*.W($;)2&!.)(5%$.,%( &K%(<<J( !0( &#O%)(f0%%
rB!)*.W!)6r( @#&%,( !)( &K!0( 0%2&!.)hc( =.0&( W!)*.W
$;)2&!.)0( &#-%,(.$$( &.(A%,.(#&( &K%(0&#,&(#)*(%)*(.$
&K%( &!8%( ,%2.,*c( 1$( &K%( &,#)0!%)&( 0!6)#@( .22;,0( #&
&K%( 0&#,&( .$( &K%( &!8%( ,%2.,*`( &K%( 2.,,%0-.)*!)6
<<J(8#'().&( 0K.W(#)'&K!)6(5%2#;0%( &K%(W!)*.W
$;)2&!.)(,%*;2%0(&K%(&,#)0!%)&(&.(A%,.c

E!&K%,( ;0%( #( /)!$.,8( W!)*.W( W!&K( &,#)0!%)&0`( .,
;0%( &K%( &,!66%,( *%@#'( &.( -.0!&!.)( &K%( &,#)0!%)&( #&
&K%(2%)&%,(.$(&K%(&!8%(,%2.,*c(fL%8%85%,(&K#&(&K%
*!0-@#'( .)@'( 0K.W0( &K%( $!,0&( RQQ( -.!)&0( .$( &K%
,%2.,*c(JK%(2%)&%,(!0(#@W#'0(#&(&K%(DGI&K(0#8-@%`
WK!2K(!0().&(#&(&K%(2%)&%,(.$(&K%(*!0-@#'ch

To repeat, the time record is not a snapshot of
the input signal. It is the output of the digital
filter and the input to the FFT processor.
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MEASUREMENT BASICS

H.W( &K#&( W%( O).W( &K#&( &K%( !)-;&( &.( &K%( <<J
-,.2%00.,( !0( #( 2.8-@%F( &!8%( ,%2.,*`( !&( 0K.;@*( 5%
).( 0;,-,!0%( &.( $!)*( .;&( &K#&( &K%( ,%0;@&!)6( <<J
0-%2&,;8( !0( #@0.( #( 2.8-@%F( T;#)&!&'c( JK!0( !0
5%2#;0%(%#2K( $,%T;%)2'(2.8-.)%)&(K#0(#(-K#0%
,%@#&!C%( &.( &K%(0&#,&(.$( &K%( &!8%( ,%2.,*c( 1$( &K%,%( !0
).( &,!66%,!)6`( &K%)( &K%( -K#0%( !0( ,#)*.8( #)*( W%
6%)%,#@@'(@..O(#&(&K%(8#6)!&;*%(.$(&K%(0-%2&,;8c(1$
W%(;0%(#(0')2K,.).;0(&,!66%,(&K%)(%#2K($,%T;%)2'
2.8-.)%)&(K#0(#(W%@@(*%$!)%*(-K#0%c

Spectrum
JK%( 0-%2&,;8( !0( &K%( 5#0!2( 8%#0;,%8%)&( .$( #)
<<J( #)#@'A%,c( 1&( !0( 0!8-@'( &K%( 2.8-@%F( <<Jc
H.,8#@@'`( &K%( 8#6)!&;*%( .$( &K%( 0-%2&,;8( !0
*!0-@#'%*c(JK%(8#6)!&;*%(!0(&K%(0T;#,%(,..&(.$(&K%
<<J(&!8%0(!&0(2.8-@%F(2.)b;6#&%c( f"T;#,%(,..&(.$
&K%( 0;8( .$( &K%( ,%#@( -#,&( 0T;#,%*( #)*( &K%
!8#6!)#,'(-#,&(0T;#,%*hc(JK%(8#6)!&;*%( !0(#( ,%#@
T;#)&!&'(#)*(,%-,%0%)&0( &K%( &.&#@(0!6)#@(#8-@!&;*%
!)(%#2K($,%T;%)2'(5!)`(!)*%-%)*%)&(.$(-K#0%c

1$( &K%,%( !0(-K#0%( !)$.,8#&!.)( !)( &K%(0-%2&,;8`( !c%c
&K%( &!8%( ,%2.,*( !0( &,!66%,%*( !)( -K#0%( W!&K( 0.8%
2.8-.)%)&( .$( &K%( 0!6)#@`( &K%)( &K%( ,%#@( .,
!8#6!)#,'( -#,&( .,( &K%( -K#0%( 8#'( 5%( *!0-@#'%*c
L%8%85%,`(&K%(-K#0%(!0(0!8-@'(&K%(#,2&#)6%)&(.$
&K%( ,#&!.( .$( &K%( !8#6!)#,'( #)*( ,%#@( -#,&0( .$( %#2K
$,%T;%)2'( 2.8-.)%)&c( JK%( -K#0%( !0( #@W#'0
,%@#&!C%(&.(&K%(0&#,&(.$(&K%(&,!66%,%*(&!8%(,%2.,*c

Power Spectral Density or PSD
JK%(+"N(!0(0!8-@'(&K%(8#6)!&;*%(.$(&K%(0-%2&,;8
).,8#@!A%*( &.( #( >( ^A( 5#)*W!*&Kc( JK!0
8%#0;,%8%)&( #--,.F!8#&%0( WK#&( &K%( 0-%2&,;8
W.;@*(@..O(@!O%(!$(%#2K($,%T;%)2'(2.8-.)%)&(W%,%
,%#@@'(#(>(^A(W!*%(-!%2%(.$( &K%(0-%2&,;8(#&(%#2K
$,%T;%)2'(5!)c

BK#&( 6..*( !0( &K!0S( BK%)( 8%#0;,!)6( 5,.#*5#)*
0!6)#@0( 0;2K( #0( ).!0%`( &K%( #8-@!&;*%( .$( &K%

0-%2&,;8(2K#)6%0(W!&K(&K%($,%T;%)2'(0-#)c(JK!0(!0
5%2#;0%( &K%( @!)%W!*&K( 2K#)6%0( 0.( &K%( $,%T;%)2'
5!)0(K#C%(#(*!$$%,%)&( ).!0%( 5#)*W!*&Kc( JK%(+"N`
.)( &K%( .&K%,( K#)*`( ).,8#@!A%0( #@@( 8%#0;,%8%)&0
&.( #( >( ^A( 5#)*W!*&K( #)*( &K%( ).!0%( 0-%2&,;8
5%2.8%0( !)*%-%)*%)&( .$( &K%( 0-#)c( JK!0( #@@.W0
8%#0;,%8%)&0( W!&K( *!$$%,%)&( 0-#)0( &.( 5%
2.8-#,%*c(1$(&K%().!0%(!0(\#;00!#)(!)()#&;,%`(&K%)
&K%(#8.;)&(.$().!0%(#8-@!&;*%(!)(.&K%,(5#)*W!*&K0
8#'( 5%( #--,.F!8#&%*( 5'( 02#@!)6( &K%( +"N
8%#0;,%8%)&(5'(&K%(0T;#,%(,..&(.$(&K%(5#)*W!*&Kc
JK;0( &K%( +"N( !0( *!0-@#'%*( !)( ;)!&0( .$( 3Zj^A( .,
*V3Zj^Ac

"!)2%( &K%( +"N( ;0%0( &K%( 8#6)!&;*%( .$( &K%
0-%2&,;8`(&K%(+"N(!0(#(,%#@(T;#)&!&'c(JK%,%( !0().
,%#@(.,(!8#6!)#,'(-#,&(.,(-K#0%c

Octave Analysis
JK%(8#6)!&;*%(.$(&K%().,8#@(0-%2&,;8(8%#0;,%0
&K%( #8-@!&;*%0( W!&K!)( %T;#@@'( *!C!*%*( $,%T;%)2'
5!)0c( X2&#C%( #)#@'0!0( 2.8-;&%0( &K%( 0-%2&,#@
#8-@!&;*%(W!&K!)(>ZU(.2&#C%(5#)*0c(JK%(0&#,&(#)*
0&.-($,%T;%)2!%0(.$(%#2K( $,%T;%)2'(5!)(#,%( !)( &K%
,#&!.( .$( >ZU( .$( #)( .2&#C%( fD>ZUhc( JK%( .2&#C%
#)#@'0!0( 0-%2&,#(W!@@( 2@.0%@'( ,%0%85@%( *#&#( &#O%)
W!&K(.@*%,(#)#@.6(&'-%(%T;!-8%)&(2.88.)@'(;0%*
!)(#2.;0&!20(#)*(0.;)*(8%#0;,%8%)&c

J.( 2.8-;&%( &K%( #8-@!&;*%( .$( %#2K( 5#)*`( &K%
).,8#@(<<J( !0( &#O%)c(JK.0%(5!)0(WK!2K( $#@@(W!&K!)
#( 0!)6@%( 5#)*( #,%( ,80( 0;88%*( &.6%&K%,( f0T;#,%
,..&(.$( &K%(0;8(.$( &K%(0T;#,%*(8#6)!&;*%0hc(JK%
,%0;@&!)6(#8-@!&;*%0( #,%( ,%#@( T;#)&!&!%0( #)*( K#C%
).(-K#0%( !)$.,8#&!.)c(JK%'( ,%-,%0%)&( &.&#@( 0!6)#@
#8-@!&;*%(W!&K!)(%#2K(5#)*c

B%(W!@@(K#C%(8.,%(#5.;&(.2&#C%(#)#@'0!0(@#&%,c
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DISPLAY TYPES

Spectrum
JK%(8.0&(2.88.)(8%#0;,%8%)&( !0( &K%(0-%2&,;8
#)*(&K%(8.0&(;0%$;@(*!0-@#'(!0(&K%(9.6(=#6)!&;*%c
JK%(9.6(=#6(*!0-@#'(6,#-K0(&K%(8#6)!&;*%(.$(&K%
0-%2&,;8( .)( #( @.6#,!&K8!2( 02#@%( ;0!)6( *V3( #0
;)!&0c

BK'( !0( &K%( 9.6( =#6( *!0-@#'( ;0%$;@S( L%8%85%,
&K#&(&K%("LPIQ(K#0(#(*')#8!2(,#)6%(.$(YQ(*V(#)*
#( *!0-@#'( ,%0.@;&!.)( .$( ?>>R( *V( 5%@.W( $;@@( 02#@%c
18#6!)%(WK#&(0.8%&K!)6(QcQ>o(.$($;@@(02#@%(W.;@*
@..O(@!O%(.)(#(@!)%#,(02#@%c(1$(W%(W#)&%*(!&(&.(5%(>
2%)&!8%&%,(K!6K(.)(&K%(6,#-K`(&K%(&.-(.$(&K%(6,#-K
W.;@*( 5%( >QQ(8%&%,0( #5.C%( &K%( 5.&&.8c( 1&( &;,)0
.;&(&K#&(&K%(@.6(*!0-@#'(!0(5.&K(%#0'(&.(;)*%,0&#)*
#)*( 0K.W0( $%#&;,%0( WK!2K( K#C%( C%,'( *!$$%,%)&
#8-@!&;*%0(2@%#,@'c

X$(2.;,0%( &K%(#)#@'A%,( !0(2#-#5@%(.$( 0K.W!)6( &K%
8#6)!&;*%(.)(#(@!)%#,(02#@%(!$('.;(W!0Kc

JK%(,%#@(#)*(!8#6!)#,'(-#,&0(#,%(#@W#'0(*!0-@#'%*
.)( #( @!)%#,( 02#@%c( JK!0( #C.!*0( &K%( -,.5@%8( .$
&#O!)6(&K%(@.6(.$()%6#&!C%(C.@&#6%0c

JK%(+"N(#)*(X2&#C%(#)#@'0!0(#,%( ,%#@(T;#)&!&!%0
#)*(&K;0(8#'(.)@'(5%(*!0-@#'%*(#0(8#6)!&;*%0c(1)
#**!&!.)`( &K%(X2&#C%(#)#@'0!0( ,%T;!,%0( &K%(*!0-@#'
&.(5%(9.6(=#6)!&;*%c

Phase
1)( 6%)%,#@`( -K#0%( 8%#0;,%8%)&0( #,%( .)@'( ;0%*
WK%)( &K%( #)#@'A%,( !0( &,!66%,%*c( JK%( -K#0%( !0
,%@#&!C%(&.(&K%(0&#,&(.$(&K%(&!8%(,%2.,*c

JK%(-K#0%(!0(*!0-@#'%*(!)(*%6,%%0(.,(,#*!#)0(.)(#
@!)%#,( 02#@%( $,.8( ?>MQ( f?Xh( &.( k>MQ( fkXh( *%6,%%0
f,#*0hc(JK%,%(!0().(-K#0%(r;)W,#-rc

JK%( -K#0%( .$( #( -#,&!2;@#,( $,%T;%)2'( 5!)( !0( 0%&( &.
A%,.( !$( )%!&K%,( &K%( ,%#@( ).,( !8#6!)#,'( -#,&( .$( &K%
<<J( !0( 6,%#&%,( &K#)( QcQ>Do(.$( $;@@( 02#@%( f?PM( *V
5%@.W( $c0chc( JK!0( #C.!*0( &K%(8%00'( -K#0%( *!0-@#'
#00.2!#&%*(W!&K(&K%().!0%($@..,c(fL%8%85%,`(%C%)
!$(#(0!6)#@(!0(08#@@`(!&0(-K#0%(%F&%)*0(.C%,(&K%($;@@
UIQ(*%6,%%0ch

Watch Out For Phase Errors
JK%( <<J( 2#)( 5%( &K.;6K&( .$( #0( RQQ( 5#)*-#00
$!@&%,0`( %#2K( 2%)&%,%*( .)( #( $,%T;%)2'( 5!)c( JK%
0!6)#@(W!&K!)(%#2K($!@&%,(0K.W0(;-(#0(&K%(#8-@!&;*%
.$( %#2K( 5!)c( 1$( #( 0!6)#@a0( $,%T;%)2'( !0( 5%&W%%)
5!)0`( &K%( $!@&%,0(#2&( &.( #&&%);#&%( &K%( 0!6)#@( #( @!&&@%
5!&c( JK!0( ,%0;@&0( !)( #( 08#@@( #8-@!&;*%( %,,.,c( JK%
-K#0%(%,,.,`(.)(&K%(.&K%,(K#)*`(2#)(5%(T;!&%(@#,6%c
V%2#;0%(&K%0%($!@&%,0(#,%(C%,'(0&%%-(#)*(0%@%2&!C%`
&K%'( !)&,.*;2%(C%,'( @#,6%( -K#0%( 0K!$&0( $.,( 0!6)#@0
).&(%F#2&@'(.)(#($,%T;%)2'(5!)c

X)($;@@(0-#)`( &K!0( !0(6%)%,#@@'().&(#(-,.5@%8c(JK%
5!)0( #,%( DGQ( ^A( #-#,&( #)*( 8.0&( 0')&K%0!A%*
0.;,2%0(K#C%().(-,.5@%8(6%)%,#&!)6(#(0!6)#@(,!6K&
.)( #( $,%T;%)2'( 5!)c( V;&( WK%)( &K%( 0-#)( !0
)#,,.W%*`( &K%( 5!)0( 8.C%( 8;2K( 2@.0%,( &.6%&K%,
#)*(!&(5%2.8%0(C%,'(K#,*(&.(-@#2%(#(0!6)#@(%F#2&@'
.)(#($,%T;%)2'(5!)c
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WINDOWING

BK#&( !0( W!)*.W!)6S( 9%&a0( 6.( 5#2O( &.( &K%( &!8%
,%2.,*c( BK#&( K#--%)0( !$( #( 0!6)#@( !0( ).&( %F#2&@'
-%,!.*!2(W!&K!)( &K%( &!8%( ,%2.,*S(B%( 0#!*( &K#&( !&0
#8-@!&;*%( !0( *!C!*%*( !)&.( 8;@&!-@%( #*b#2%)&
$,%T;%)2'( 5!)0c( JK!0( !0( &,;%( 5;&( !&a0( #2&;#@@'( #( 5!&
W.,0%( &K#)( &K#&c( 1$( &K%( &!8%( ,%2.,*( *.%0( ).&( 0&#,&
#)*(0&.-(W!&K(&K%(0#8%(*#&#(C#@;%`(&K%(0!6)#@(2#)
#2&;#@@'( 08%#,( #2,.00( &K%( %)&!,%( 0-%2&,;8c( JK!0
08%#,!)6(W!@@(#@0.(2K#)6%(W!@*@'(5%&W%%)( ,%2.,*0
5%2#;0%( &K%( #8.;)&( .$( 8!08#&2K( 5%&W%%)( &K%
0&#,&!)6( C#@;%( #)*( %)*!)6( C#@;%( 2K#)6%0( W!&K
%#2K(,%2.,*c

B!)*.W0( #,%( $;)2&!.)0( *%$!)%*( #2,.00( &K%( &!8%
,%2.,*(WK!2K(#,%(-%,!.*!2(!)(&K%(&!8%(,%2.,*c(JK%'
0&#,&(#)*(0&.-(#&(A%,.(#)*(#,%(08..&K($;)2&!.)0(!)
5%&W%%)c(BK%)( &K%( &!8%( ,%2.,*( !0( W!)*.W%*`( !&0
-.!)&0(#,%(8;@&!-@!%*(5'(&K%(W!)*.W($;)2&!.)`( &!8%
5!)(5'(&!8%(5!)`(#)*(&K%(,%0;@&!)6(&!8%(,%2.,*(!0(5'
*%$!)!&!.)( -%,!.*!2c( 1&( 8#'( ).&( 5%( !*%)&!2#@( $,.8
,%2.,*( &.( ,%2.,*`( 5;&( !&( W!@@( 5%( -%,!.*!2( fA%,.( #&
%#2K(%)*hc

In the frequency domain
1)( &K%( $,%T;%)2'( *.8#!)`( #( W!)*.W( #2&0( @!O%( #
$!@&%,c( JK%( #8-@!&;*%( .$( %#2K( $,%T;%)2'( 5!)( !0
*%&%,8!)%*(5'(2%)&%,!)6(&K!0($!@&%,(.)(%#2K(5!)(#)*
8%#0;,!)6(K.W(8;2K(.$(&K%(0!6)#@($#@@0(W!&K!)( &K%
$!@&%,c( 1$( &K%( $!@&%,( !0()#,,.W`( &K%)(.)@'( $,%T;%)2!%0
)%#,( &K%( 5!)( W!@@( 2.)&,!5;&%( &.( &K%( 5!)c( 4( )#,,.W
$!@&%,( !0( 2#@@%*( #( 0%@%2&!C%( W!)*.W( ?( !&( 0%@%2&0( #
08#@@( ,#)6%( .$( $,%T;%)2!%0( #,.;)*( %#2K( 5!)c
^.W%C%,`(0!)2%(&K%($!@&%,(!0()#,,.W`(!&($#@@0(.$$($,.8
2%)&%,( ,#-!*@'c(JK!0(8%#)0( &K#&( %C%)( $,%T;%)2!%0
2@.0%( &.( &K%( 5!)(8#'( 5%( #&&%);#&%*( 0.8%WK#&c( 1$
&K%($!@&%,(!0(W!*%`(&K%)($,%T;%)2!%0($#,($,.8(&K%(5!)
W!@@(2.)&,!5;&%(&.(&K%(5!)(#8-@!&;*%(5;&(&K.0%(2@.0%
5'(W!@@(-,.5#5@'().&(5%(#&&%);#&%*(8;2Kc

JK%( )%&( ,%0;@&( .$( W!)*.W!)6( !0( &.( ,%*;2%( &K%
#8.;)&(.$(08%#,!)6( !)( &K%(0-%2&,;8($,.8(0!6)#@0
).&( %F#2&@'( -%,!.*!2( W!&K( &K%( &!8%( ,%2.,*c( JK%
*!$$%,%)&( &'-%0( .$( W!)*.W0( &,#*%( .$$( 0%@%2&!C!&'`
#8-@!&;*%(#22;,#2'`(#)*().!0%($@..,c

JK%("LPIQ(.$$%,0($.;,(&'-%0(.$(W!)*.W($;)2&!.)0(?
/)!$.,8( f).)%h`( <@#&&.-`( ^#))!)6( #)*( V@#2O8#)?
^#,,!0(fV=^hc

Uniform
JK%(;)!$.,8(W!)*.W( !0( #2&;#@@'( ).(W!)*.W(#&( #@@c
JK%( &!8%( ,%2.,*( !0( ;0%*( W!&K( ).( W%!6K&!)6c( 4
0!6)#@(W!@@( #--%#,(#0()#,,.W( #0( #( 0!)6@%( 5!)( !$( !&0
$,%T;%)2'(!0(%F#2&@'(%T;#@(&.(#($,%T;%)2'(5!)c(f1&(!0
%F#2&@'( -%,!.*!2( W!&K!)( &K%( &!8%( ,%2.,*hc( 1$( !&0
$,%T;%)2'( !0(5%&W%%)(5!)0`( !&(W!@@( #$$%2&(%C%,'(5!)
.$( &K%( 0-%2&,;8c( JK%0%( &W.( 2#0%0( #@0.( K#C%( #
6,%#&( *%#@( .$( #8-@!&;*%( C#,!#&!.)( 5%&W%%)( &K%8
f;-(&.(R(*Vhc

1)(6%)%,#@`(&K!0(W!)*.W(!0(.)@'(;0%$;@(WK%)(@..O!)6
#&( &,#)0!%)&0( WK!2K( *.( ).&( $!@@( &K%( %)&!,%( &!8%
,%2.,*c

Hanning
JK%(^#))!)6(W!)*.W( !0( &K%(8.0&(2.88.)@'(;0%*
W!)*.Wc( 1&( K#0( #)( #8-@!&;*%( C#,!#&!.)( .$( #5.;&
>cG(*V( f$.,( 0!6)#@0( 5%&W%%)( 5!)0h( #)*( -,.C!*%0
,%#0.)#5@%( 0%@%2&!C!&'c( 1&0( $!@&%,( ,.@@.$$( !0( ).&
-#,&!2;@#,@'(0&%%-c(40(#(,%0;@&`(&K%(^#))!)6(W!)*.W
2#)( @!8!&( &K%( -%,$.,8#)2%( .$( &K%( #)#@'A%,( WK%)
@..O!)6(#&(0!6)#@0(2@.0%(&.6%&K%,(!)($,%T;%)2'(#)*
C%,'(*!$$%,%)&(!)(#8-@!&;*%c

Flattop
JK%( <@#&&.-( W!)*.W( !8-,.C%0( .)( &K%( #8-@!&;*%
#22;,#2'(.$( &K%(^#))!)6(W!)*.Wc( 1&0( 5%&W%%)?5!)
#8-@!&;*%(C#,!#&!.)(!0(#5.;&(cQD(*Vc(^.W%C%,`( &K%
0%@%2&!C!&'(!0(#(@!&&@%(W.,0%c(/)@!O%(&K%(^#))!)6`(&K%
<@#&&.-( W!)*.W( K#0( #( W!*%( -#00( 5#)*( #)*( C%,'
0&%%-( ,.@@.$$( .)( %!&K%,( 0!*%c( JK;0`( 0!6)#@0( #--%#,
W!*%(5;&(*.().&(@%#O(#2,.00(&K%(WK.@%(0-%2&,;8c

BMH
JK%( V=^(W!)*.W( !0( #( C%,'( 6..*( W!)*.W( &.( ;0%
W!&K( &K!0( #)#@'A%,c( 1&( K#0( 5%&&%,( #8-@!&;*%
#22;,#2'( f#5.;&( QcP( *Vh( &K#)( &K%( ^#))!)6`( C%,'
6..*( 0%@%2&!C!&'( #)*( &K%( $#0&%0&( $!@&%,( ,.@@.$$c( JK%
$!@&%,( !0( 0&%%-( #)*( )#,,.W( #)*( ,%#2K%0( #( @.W%,
#&&%);#&!.)( &K#)( &K%( .&K%,( W!)*.W0c( JK!0( #@@.W0
0!6)#@0( 2@.0%( &.6%&K%,( !)( $,%T;%)2'( &.( 5%
*!0&!)6;!0K%*`( %C%)( WK%)( &K%!,( #8-@!&;*%0( #,%
C%,'(*!$$%,%)&c

1$(#(8%#0;,%8%)&(,%T;!,%0(&K%($;@@(*')#8!2(,#)6%
.$(&K%(#)#@'A%,`(&K%)(&K%(V=^(W!)*.W(!0(-,.5#5@'
&K%(5%0&(.)%(&.(;0%c
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AVERAGING

JK%( "LPIQ( #)#@'A%,( 0;--.,&0( 0%C%,#@( &'-%0( .$
#C%,#6!)6c( 1)( 6%)%,#@`( #C%,#6!)6( 8#)'( 0-%2&,#
&.6%&K%,( !8-,.C%0( &K%( #22;,#2'( #)*( ,%-%#&#5!@!&'
.$(8%#0;,%8%)&0c

RMS Averaging
L="( #C%,#6!)6( 2.8-;&%0( &K%( W%!6K&%*(8%#)( .$
&K%(0;8(.$(&K%(0T;#,%*(8#6)!&;*%0(f<<J(&!8%0(!&0
2.8-@%F(2.)b;6#&%hc(JK%(W%!6K&!)6(!0(%!&K%,(@!)%#,
.,(%F-.)%)&!#@c

L="( #C%,#6!)6( ,%*;2%0( $@;2&;#&!.)0( !)( &K%( *#&#
5;&(*.%0().&(,%*;2%(&K%(#2&;#@().!0%($@..,c(B!&K(#
0;$$!2!%)&( );85%,( .$( #C%,#6%0`( #( C%,'( 6..*
#--,.F!8#&!.)( .$( &K%( #2&;#@( ,#)*.8( ).!0%( $@..,
2#)(5%(*!0-@#'%*c

"!)2%( L="( #C%,#6!)6( !)C.@C%0(8#6)!&;*%0( .)@'`
*!0-@#'!)6( &K%( ,%#@( .,( !8#6!)#,'( -#,&( .,( -K#0%( .$
#)( L="( #C%,#6%( K#0( ).( 8%#)!)6c( JK%( L="
#C%,#6%(K#0().(2.8-@%F(!)$.,8#&!.)c

Vector Averaging
3%2&.,( #C%,#6!)6( #C%,#6%0( &K%( 2.8-@%F( <<J
0-%2&,;8c( fJK%( ,%#@( -#,&( !0( #C%,#6%*( 0%-#,#&%@'
$,.8( &K%( !8#6!)#,'( -#,&ch( JK!0( 2#)( ,%*;2%( &K%
).!0%( $@..,( $.,( ,#)*.8( 0!6)#@0( 0!)2%( &K%'( #,%( ).&
-K#0%(2.K%,%)&($,.8(&!8%(,%2.,*(&.(&!8%(,%2.,*c

3%2&.,(#C%,#6!)6(,%T;!,%0(#( &,!66%,c(JK%(0!6)#@(.$
!)&%,%0&( 8;0&( 5%( 5.&K( -%,!.*!2( #)*( -K#0%
0')2K,.).;0( W!&K( &K%( &,!66%,c( X&K%,W!0%`( &K%( ,%#@
#)*( !8#6!)#,'( -#,&0( .$( &K%( 0!6)#@( W!@@( ).&( #**( !)
-K#0%(#)*(!)0&%#*(W!@@(2#)2%@(,#)*.8@'c

B!&K( C%2&.,( #C%,#6!)6`( &K%( ,%#@( #)*( !8#6!)#,'
-#,&0( #0( W%@@( #0( -K#0%( *!0-@#'0( #,%( 2.,,%2&@'
#C%,#6%*( #)*( *!0-@#'%*c( JK!0( !0( 5%2#;0%( &K%
2.8-@%F(!)$.,8#&!.)(!0(-,%0%,C%*c

Peak Hold
+%#O(^.@*( !0().&( ,%#@@'(#C%,#6!)6`( ,#&K%,( &K%()%W
0-%2&,#@(8#6)!&;*%0(#,%(2.8-#,%*(&.(&K%(-,%C!.;0
*#&#`(#)*( !$( &K%()%W( *#&#( !0( @#,6%,`( &K%)( &K%( )%W
*#&#(!0(0&.,%*c(JK!0(!0(*.)%(.)(#($,%T;%)2'(5!)(5'
5!)( 5#0!0c( JK%( ,%0;@&!)6( *!0-@#'( 0K.W0( &K%( -%#O
8#6)!&;*%0(WK!2K(.22;,,%*( !)( &K%(-,%C!.;0(6,.;-
.$(0-%2&,#c

+%#O( ^.@*( *%&%2&0( &K%( -%#O0( !)( &K%( 0-%2&,#@
8#6)!&;*%0( #)*( .)@'( #--@!%0( &.( "-%2&,;8`( +"N`
#)*( X2&#C%( 4)#@'0!0( 8%#0;,%8%)&0c( ^.W%C%,`
&K%( -%#O( 8#6)!&;*%( C#@;%0( #,%( 0&.,%*( !)( &K%
.,!6!)#@(2.8-@%F($.,8c(1$(&K%(,%#@(.,(!8#6!)#,'(-#,&
.,( -K#0%( !0( 5%!)6( *!0-@#'%*( $.,( 0-%2&,;8
8%#0;,%8%)&0`( &K%( *!0-@#'( 0K.W0( &K%( ,%#@( .,
!8#6!)#,'( -#,&( .,( -K#0%( .$( &K%( 2.8-@%F( -%#O
C#@;%c

Linear Averaging
9!)%#,( #C%,#6!)6( 2.85!)%0( H( f);85%,( .$
#C%,#6%0h( 0-%2&,#( W!&K( %T;#@( W%!6K&!)6( !)( %!&K%,
L="`( 3%2&.,( .,( +%#O( ^.@*( $#0K!.)c( BK%)( &K%
);85%,( .$( #C%,#6%0( K#0( 5%%)( 2.8-@%&%*`( &K%
#)#@'A%,( 0&.-0( #)*( #( 5%%-( !0( 0.;)*%*c( BK%)
@!)%#,( #C%,#6!)6( !0( !)( -,.6,%00`( &K%( );85%,( .$
#C%,#6%0( 2.8-@%&%*( !0( 2.)&!);.;0@'( *!0-@#'%*
5%@.W(&K%(4C%,#6!)6(!)*!2#&.,(#&(&K%(5.&&.8(.$(&K%
02,%%)c

4;&.(,#)6!)6(!0(&%8-.,#,!@'(*!0#5@%*(WK%)(#(@!)%#,
#C%,#6%( !0( !)( -,.6,%00c( V%( 0;,%( &K#&( '.;( *.)a&
2K#)6%(&K%(!)-;&(,#)6%(8#);#@@'(%!&K%,c(7K#)6!)6
&K%( ,#)6%(*;,!)6(#( @!)%#,( #C%,#6%( !)C#@!*#&%0( &K%
,%0;@&0c

Exponential Averaging
EF-.)%)&!#@( #C%,#6!)6( W%!6K&0( )%W( *#&#( 8.,%
&K#)(.@*(*#&#c(4C%,#6!)6(&#O%0(-@#2%(#22.,*!)6(&.
&K%($.,8;@#`

4C%,#6%H(w( fH%W("-%2&,;8(}(>ZHh(k
f4C%,#6%(H?>h(}(fH?>hZH

WK%,%(H(!0(&K%();85%,(.$(#C%,#6%0c

EF-.)%)&!#@( #C%,#6%0( r6,.Wr( $.,( #--,.F!8#&%@'
&K%( $!,0&( GH( 0-%2&,#( ;)&!@( &K%( 0&%#*'( 0&#&%( C#@;%0
#,%( ,%#2K%*c( X)2%( !)( 0&%#*'( 0&#&%`( $;,&K%,
2K#)6%0( !)( &K%( 0-%2&,#( #,%( *%&%2&%*( .)@'( !$( &K%'
@#0&( 0;$$!2!%)&@'( @.)6c(=#O%( 0;,%( &K#&( &K%( );85%,
.$( #C%,#6%0( !0( ).&( 0.( @#,6%( #0( &.( %@!8!)#&%( &K%
2K#)6%0(!)(&K%(*#&#(&K#&(8!6K&(5%(!8-.,&#)&c
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D?M

REAL TIME BANDWIDTH AND OVERLAP PROCESSING

BK#&( !0( ,%#@( &!8%(5#)*W!*&KS("!8-@'( 0&#&%*`( !&( !0
&K%( $,%T;%)2'( 0-#)( WK.0%( 2.,,%0-.)*!)6( &!8%
,%2.,*( %F2%%*0( &K%( &!8%( !&( &#O%0( &.( 2.8-;&%( &K%
0-%2&,;8c(4&(&K!0(0-#)(#)*(5%@.W`(!&( !0(-.00!5@%(&.
2.8-;&%(&K%(0-%2&,#($.,(%C%,'(&!8%(,%2.,*(W!&K().
@.00( .$( *#&#c( JK%( 0-%2&,#( #,%( 2.8-;&%*( !)( r,%#@
&!8%rc(4&(@#,6%,(0-#)0`(0.8%(*#&#(0#8-@%0(W!@@(5%
@.0&(WK!@%(&K%(<<J(2.8-;&#&!.)0(#,%(!)(-,.6,%00c

<.,(#@@( $,%T;%)2'(0-#)0`( &K%("LPIQ(2#)(2.8-;&%
&K%(<<J( !)( @%00( &!8%( &K#)( !&( &#O%0( &.( #2T;!,%( &K%
&!8%(,%2.,*c(JK;0`( &K%(,%#@( &!8%(5#)*W!*&K(.$( &K%
"LPIQ( !0( >QQ( O^Ac( JK!0( !)2@;*%0( &K%( ,%#@( &!8%
*!6!&#@( $!@&%,!)6( #)*( K%&%,.*')!)6`( &K%( <<J
-,.2%00!)6`( #)*( #C%,#6!)6( 2#@2;@#&!.)0c( JK%
"LPIQ( %8-@.'0( &W.( *!6!&#@( 0!6)#@( -,.2%00.,0( &.
#22.8-@!0K( &K!0c( JK%( $!,0&( 2.@@%2&0( &K%( !)-;&
0#8-@%0`($!@&%,0(#)*(K%&%,.*')%0(&K%8`(#)*(0&.,%0
#(&!8%(,%2.,*c(JK%(0%2.)*(2.8-;&%0(&K%(<<J(#)*
#C%,#6%0( &K%( 0-%2&,#c( "!)2%( 5.&K( -,.2%00.,0( #,%
W.,O!)6(0!8;@&#)%.;0@'`().(*#&#(!0(%C%,(@.0&c

Averaging speed
^.W( 2#)( '.;( &#O%( #*C#)&#6%( .$( &K!0S7.)0!*%,
#C%,#6!)6c( X&K%,( #)#@'A%,0( &'-!2#@@'( K#C%( #( ,%#@
&!8%(5#)*W!*&K(.$(#,.;)*(R(O^Ac(JK!0(8%#)0( &K#&
%C%)( &K.;6K( &K%( &!8%( ,%2.,*( #&( >QQ( O^A( 0-#)( !0
.)@'(R(80`( &K%(r%$$%2&!C%r( &!8%( ,%2.,*( !0(DG( &!8%0
@.)6%,( *;%( &.( -,.2%00!)6( .C%,K%#*c( 4)( #)#@'A%,
W!&K( R( O^A( .$( ,%#@( &!8%( 5#)*W!*&K( 2#)( .)@'
-,.2%00( #5.;&( >Q( 0-%2&,#( #( 0%2.)*c( BK%)
#C%,#6!)6(!0(.)`(&K!0(;0;#@@'(0@.W0(*.W)(&.(#5.;&(G
0-%2&,#(-%,(0%2.)*c(4&(&K!0(,#&%(!&a0(6.!)6(&.(&#O%(#
2.;-@%(.$(8!);&%0(&.(*.(GQQ(#C%,#6%0c

JK%( "LPIQ`( .)( &K%( .&K%,( K#)*`( K#0( #( ,%#@( &!8%
5#)*W!*&K( .$( >QQ( O^Ac( 4&( #( >QQ( O^A( 0-#)`( &K%
#)#@'A%,(!0(2#-#5@%(.$(-,.2%00!)6(DGQ(0-%2&,#(-%,
0%2.)*c(1)($#2&`(&K!0(!0(0.($#0&`(&K#&(&K%(*!0-@#'(2#)
).&(5%(;-*#&%*($.,(%#2K()%W(0-%2&,#c(JK%(*!0-@#'
.)@'( ;-*#&%0( #5.;&( I( &!8%0( #( 0%2.)*c( ^.W%C%,`
WK%)(#C%,#6!)6(!0(.)`(#@@(.$(&K%(2.8-;&%*(0-%2&,#
W!@@(2.)&,!5;&%(&.(&K%(#C%,#6%c(JK%(&!8%(!&(&#O%0(&.
2.8-@%&%( GQQ( #C%,#6%0( !0( .)@'( #( $%W( 0%2.)*0c
f1)0&%#*(.$(#($%W(8!);&%0~h

Overlap
BK#&(#5.;&()#,,.W(0-#)0(WK%,%(&K%(&!8%(,%2.,*(!0
@.)6( 2.8-#,%*( &.( &K%( -,.2%00!)6( &!8%S( JK%
#)#@'A%,(2.8-;&%0(.)%(<<J( -%,( &!8%( ,%2.,*( #)*
2#)( W#!&( ;)&!@( &K%( )%F&( &!8%( ,%2.,*( !0( 2.8-@%&%
5%$.,%( 2.8-;&!)6( &K%( )%F&( <<Jc( JK%( ;-*#&%( ,#&%

W.;@*( 5%( ).( $#0&%,( &K#)( .)%( 0-%2&,#( -%,( &!8%
,%2.,*c( B!&K( )#,,.W( 0-#)0`( &K!0( 2.;@*( 5%( T;!&%
0@.Wc

4)*( WK#&( !0( &K%( -,.2%00.,( *.!)6( WK!@%( !&( W#!&0S
H.&K!)6c( B!&K( .C%,@#-( -,.2%00!)6`( &K%( #)#@'A%,
*.%0( ).&( W#!&( $.,( &K%( )%F&( 2.8-@%&%( &!8%( ,%2.,*
5%$.,%( 2.8-;&!)6( &K%( )%F&( <<Jc( 1)0&%#*( !&( ;0%0
*#&#($,.8(&K%(-,%C!.;0(&!8%(,%2.,*(#0(W%@@(#0(*#&#
$,.8(&K%(2;,,%)&( &!8%(,%2.,*( &.(2.8-;&%( &K%()%F&
<<Jc( JK!0( 0-%%*0( ;-( &K%( -,.2%00!)6( ,#&%c
L%8%85%,`(8.0&(W!)*.W($;)2&!.)0(#,%(A%,.(#&(&K%
0&#,&(#)*(%)*(.$( &K%( &!8%(,%2.,*c(JK;0`( &K%(-.!)&0
#&( &K%( %)*0( .$( &K%( &!8%( ,%2.,*( *.( ).&( 2.)&,!5;&%
8;2K( &.( &K%( <<Jc(B!&K( .C%,@#-`( &K%0%( -.!)&0( #,%
r,%?;0%*r( #)*( #--%#,( #0( 8!**@%( -.!)&0( !)( .&K%,
&!8%( ,%2.,*0c( JK!0( !0( WK'( .C%,@#-( %$$%2&!C%@'
0-%%*0( ;-( #C%,#6!)6( #)*( 08..&K%0( .;&( W!)*.W
C#,!#&!.)0c

J'-!2#@@'`( &!8%( ,%2.,*0(W!&K( GQo(.C%,@#-( -,.C!*%
#@8.0&( #0( 8;2K( ).!0%( ,%*;2&!.)( #0( ).)?
.C%,@#--!)6(&!8%(,%2.,*0(WK%)(L="(#C%,#6!)6( !0
;0%*c( BK%)( L="( #C%,#6!)6( )#,,.W( 0-#)0`( &K!0
2#)(,%*;2%(&K%(8%#0;,%8%)&(&!8%(5'(Dc

Overlap percentage
JK%( #8.;)&( .$( .C%,@#-( !0( 0-%2!$!%*( #0( #
-%,2%)&#6%( .$( &K%( &!8%( ,%2.,*c( Qo( !0( ).( .C%,@#-
#)*( YYcMo( !0( &K%( 8#F!8;8( fG>>( .;&( .$( G>D
0#8-@%0( ,%?;0%*hc( JK%( 8#F!8;8( .C%,@#-( !0
*%&%,8!)%*( 5'( &K%( #8.;)&( .$( &!8%( !&( &#O%0( &.
2#@2;@#&%(#)(<<J(#)*(&K%(@%)6&K(.$(&K%(&!8%(,%2.,*
#)*(&K;0(C#,!%0(#22.,*!)6(&.(&K%(0-#)c

JK%( "LPIQ( #@W#'0( &,!%0( &.( ;0%( &K%( 8#F!8;8
#8.;)&( .$( .C%,@#-( -.00!5@%c( JK!0( O%%-0( &K%
*!0-@#'(;-*#&!)6(#0( $#0&(#0(-.00!5@%c(BK%)%C%,(#
)%W($,%T;%)2'(0-#)(!0(0%@%2&%*`(&K%(.C%,@#-(!0(0%&
&.( &K%( 8#F!8;8( -.00!5@%( C#@;%( $.,( &K#&( 0-#)c( 1$
@%00( .C%,@#-( !0( *%0!,%*`( &K%)( ;0%( &K%( 4C%,#6%
8%);( &.( %)&%,( #( 08#@@%,( C#@;%c( X)( &K%( W!*%0&
0-#)0( fDG`( GQ( #)*( >QQ( O^Ah`( ).( .C%,@#-( !0
#@@.W%*c

Triggering
1$( &K%( 8%#0;,%8%)&( !0( &,!66%,%*`( &K%)( .C%,@#-( !0
!6).,%*c( J!8%( ,%2.,*0( 0&#,&( W!&K( &K%( &,!66%,c( JK%
#)#@'A%,( 8;0&( 5%( !)( 2.)&!);.;0( &,!66%,( 8.*%( &.
;0%(.C%,@#-(-,.2%00!)6c
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INPUT RANGE

JK%( !)-;&( ,#)6%( .)( &K%( "LPIQ( C#,!%0( $,.8( #
8#F!8;8(.$(UR(*V3($;@@(02#@%( &.(#(8!)!8;8(.$( ?
IQ(*V3( $;@@( 02#@%c( 4( 0!6)#@( WK!2K( %F2%%*0( &K%
2;,,%)&( !)-;&( ,#)6%( W!@@( 2#;0%( &K%( XC,9.#*
8%00#6%(&.(#--%#,(#&(&K%(5.&&.8(.$(&K%(02,%%)c(4
0!6)#@( WK!2K( %F2%%*0( &K%( 8#F!8;8( 0#$%( ,#)6%
W!@@(&;,)(.)(&K%(^1(3(!)*!2#&.,c

JK%( !)-;&( ,#)6%( !0( *!0-@#'%*( !)( *V3c( JK%
8#F!8;8( #)*( 8!)!8;8( ,#)6%( %T;!C#@%)&0( #,%
&#5;@#&%*(5%@.Wc

=#F UR(*V3-O
U>(*V3,80
GQc>(3-O
UGcR(3,80

=!) ?IQ(*V3-O
?IU(*V3,80
>cQ(83-O
QcP(83,80

Manual Range
JK%( !)-;&( ,#)6%( 2#)( 5%( 0-%2!$!%*( !)( &K%( 1)-;&
8%);( &.(5%( $!F%*(#&(#(2%,&#!)( C#@;%c( "!6)#@0( &K#&
%F2%%*( &K%( ,#)6%( W!@@( .C%,@.#*( #)*( 5%2.8%
*!0&.,&%*c("!6)#@0(WK!2K($#@@(&.(#(08#@@(-%,2%)&#6%
.$(&K%(,#)6%(W!@@(5%2.8%(K#,*(&.(0%%c

Auto Range
JK%( !)-;&( ,#)6%( 2#)( 5%( 0%&( &.( #;&.8#&!2#@@'
2.,,%2&( $.,(0!6)#@(.C%,@.#*0c(BK%)(#;&.,#)6!)6( !0
.)( #)*( #)( .C%,@.#*( .22;,0`( &K%( !)-;&( ,#)6%( !0
#*b;0&%*(0.(&K#&(&K%(0!6)#@().(@.)6%,(.C%,@.#*0c(1$
&K%( 0!6)#@( *%2,%#0%0`( &K%( !)-;&( ,#)6%( !0( ).&
#*b;0&%*c( :.;(8;0&( &#O%( 2#,%( &.( %)0;,%( &K#&( &K%
0!6)#@(*.%0().&( $#@@(*,#8#&!2#@@'(#$&%,(-;0K!)6( &K%
!)-;&(,#)6%(&.(#(C%,'(!)0%)0!&!C%(0%&&!)6c

BK!@%(&K%(#)#@'A%,(!0(-%,$.,8!)6(@!)%#,(#C%,#6!)6`
&K%(!)-;&(,#)6%(!0(HXJ(2K#)6%*(%C%)(!$(&K%(0!6)#@
.C%,@.#*0c(JK%(.C%,@.#*( !)*!2#&.,(W!@@( 0&!@@( @!6K&( &.
!)*!2#&%( #)( .C%,( ,#)6%( 2.)*!&!.)c( 7K#)6!)6( &K%
,#)6%( *;,!)6( #( @!)%#,( #C%,#6%( !)C#@!*#&%0( &K%
#C%,#6%c
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   OPERATION   
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FRONT PANEL OVERVIEW

POWER BUTTON

JK%( "LPIQ( !0( &;,)%*( .)( 5'( -;0K!)6( !)( &K%
+XBEL(5;&&.)c(JK%(C!*%.(*!0-@#'(8#'(&#O%(#($%W
0%2.)*0( &.( W#,8( ;-( #)*( 5%2.8%( C!0!5@%c( 4*b;0&
&K%( 5,!6K&)%00( ;)&!@( &K%( 02,%%)( !0( %#0!@'
,%#*#5@%cJK%(8.*%@`( $!,8W#,%( C%,0!.)( #)*( 0%,!#@
);85%,(.$( &K%(;)!&(#,%(*!0-@#'%*(WK%)( &K%(-.W%,
!0(&;,)%*(.)c

4( 0%,!%0( .$( !)&%,)#@( &%0&0( #,%( -%,$.,8%*( #&( &K!0
-.!)&c( E#2K( &%0&( !0( *%02,!5%*( #0( !&( !0( -%,$.,8%*
#)*(&K%(,%0;@&0(#,%(,%-,%0%)&%*(6,#-K!2#@@'(#0(X[
.,(HXJ(X[c(JK%(&%0&0(#,%(*%02,!5%*(5%@.Wc

RAM JK!0(&%0&(-%,$.,80(#(,%#*ZW,!&%( &%0&( &.( &K%
-,.2%00.,( L4=c( 1)( #**!&!.)`( &K%
).)C.@#&!@%( 5#2O;-(8%8.,'( !0( &%0&%*c( 4@@
!)0&,;8%)&( 0%&&!)60( #,%( 0&.,%*( !)
).)C.@#&!@%( 8%8.,'( #)*( #,%( ,%&#!)%*
WK%)( &K%( -.W%,( !0( &;,)%*( .$$c( 1$( &K%
8%8.,'( 2K%2O( -#00%0`( &K%)( &K%
!)0&,;8%)&(,%&;,)0(&.(&K%(0%&&!)60(!)(%$$%2&
WK%)( &K%( -.W%,( W#0( @#0&( &;,)%*( .$$c( 1$
&K%,%( !0( #(8%8.,'( %,,.,`( &K%)( &K%( 0&.,%*
0%&&!)60( #,%( @.0&( #)*( &K%( *%$#;@&( 0%&&!)60
#,%(;0%*c

ROM JK!0(&%0&(2K%2O0(&K%(-,.2%00.,(LX=c

CLR JK!0( &%0&( !)*!2#&%0( WK%&K%,( &K%( ;)!&( !0
5%!)6( ,%0%&c( J.( ,%0%&( &K%( ;)!&`( K.@*( *.W)
&K%(5#2O0-#2%(ug?v(O%'(WK!@%( &K%(-.W%,( !0
&;,)%*( .)c( JK%( ;)!&( W!@@( ;0%( &K%( *%$#;@&
0%&&!)60c( JK%( *%$#;@&( 0%&;-( !0( @!0&%*( !)( #
@#&%,(2K#-&%,c

CLK JK!0( &%0&( 2K%2O0( &K%( 7=X"( 2@.2O( #)*
2#@%)*#,( $.,(#(C#@!*(*#&%( #)*( &!8%c( 1$( &K%
&K%,%(!0(#)(%,,.,`(&K%(&!8%(W!@@(5%(,%0%&(&.(#
*%$#;@&( &!8%c( 7K#)6%( &K%( 2@.2O( 0%&&!)60
;0!)6(&K%(":"JE=("EJ/+(8%);c

DSP JK!0( &%0&( 2K%2O0( &K%( *!6!&#@( 0!6)#@
-,.2%00.,0(#)*($#0&(8%8.,'c

A/D JK!0( &%0&( 2K%2O0( &K%( #)#@.6( &.( *!6!&#@
2.)C%,&%,(5.#,*c

VIDEO DISPLAY

JK%( 8.).2K,.8%( C!*%.( *!0-@#'( !0( &K%( ;0%,
!)&%,$#2%( $.,( *#&#( *!0-@#'( #)*( $,.)&( -#)%@
-,.6,#88!)6( .-%,#&!.)0c( JK%( ,%0.@;&!.)( .$( &K%
*!0-@#'( !0( IRQ^( 5'( RMQ3c( JK%( 5,!6K&)%00( !0
#*b;0&%*(;0!)6(&K%(5,!6K&)%00(2.)&,.@(O).5(@.2#&%*
#&( &K%( ;--%,( @%$&( 2.,)%,c( 40( W!&K( 8.0&( C!*%.
*!0-@#'0`( *.( ).&( 0%&( &K%( 5,!6K&)%00( K!6K%,( &K#)
)%2%00#,'c( JK%( *!0-@#'(8#'( 5%( #*b;0&%*( @%$&( #)*



   OPERATION   
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,!6K&( ;0!)6( &K%( "%&;-( "2,%%)( $;)2&!.)( !)( &K%
":"JE=("EJ/+(8%);c

JK%(8#!)( #,%#( .$( &K%( *!0-@#'( !0( .22;-!%*( 5'( &K%
*#&#( &,#2%( *!0-@#'c( N#&#( !0( 6,#-K%*( #0( 0!6)#@( .)
&K%(C%,&!2#@(#F!0(#)*($,%T;%)2'(.,(&!8%(5!)(.)( &K%

K.,!A.)&#@(#F!0c(JK%(6,#-K(!0(2.)&!);.;0@'(;-*#&%*
WK!@%(&K%(;)!&(!0(!)(&K%(L/H(8.*%c

4( 2.8-@%&%( *%02,!-&!.)( .$( &K%( 02,%%)( *!0-@#'
$.@@.W0(!)(&K%()%F&(0%2&!.)c

SOFT KEYS

JK%("LPIQ(K#0(#(8%);(*,!C%)(;0%,(!)&%,$#2%c(JK%
I(0.$&( O%'0( &.( &K%( ,!6K&(.$( &K%(C!*%.(*!0-@#'(K#C%
*!$$%,%)&($;)2&!.)0(*%-%)*!)6(;-.)(&K%(!)$.,8#&!.)
*!0-@#'%*( !)( &K%( 8%);( 5.F%0( #&( &K%( ,!6K&( .$( &K%
C!*%.(*!0-@#'c( 1)(6%)%,#@`( &K%( 0.$&( O%'0( K#C%( &W.
;0%0c(JK%($!,0&(!0(&.(&.66@%(#($%#&;,%(.)(#)*(.$$(.,
&.( 2K..0%( 5%&W%%)( 0%&&!)60c( JK%( 0%2.)*( !0( &.
K!6K@!6K&(#(-#,#8%&%,(WK!2K(!0(&K%)(2K#)6%*(;0!)6
&K%( 0-!)( O).5( .,( );8%,!2( O%'-#*c( 1)( 5.&K( 2#0%0`
&K%( 0.$&( O%'0( #$$%2&( &K%( -#,#8%&%,0( WK!2K( #,%
*!0-@#'%*(#*b#2%)&(&.(&K%8c

KEYPAD

JK%( O%'-#*( 2.)0!0&0( .$( $!C%( 6,.;-0( .$( O%'0c( JK%
EHJL:( O%'0( #,%( ;0%*( &.( %)&%,( );8%,!2
-#,#8%&%,0(WK!2K(K#C%(5%%)(K!6K@!6K&%*(5'(#(0.$&
O%'c(JK%(=EH/(O%'0(0%@%2&(#(8%);(.$(0.$&(O%'0c
+,%00!)6(#(8%);(O%'(W!@@(2K#)6%(&K%(8%);(5.F%0
WK!2K( #,%( *!0-@#'%*( )%F&( &.( &K%( 0.$&( O%'0c( E#2K
8%);(-,%0%)&0(#(6,.;-(.$(0!8!@#,(-#,#8%&%,0(#)*
$;)2&!.)0c( JK%( 7XHJLX9( O%'0( 0&#,&( #)*( 0&.-
#2&;#@( *#&#( #2T;!0!&!.)`( 0%@%2&( &K%( 8#,O%,( #)*
&.66@%( &K%( #2&!C%( &,#2%c( JK%0%( O%'0( #,%( ).&( !)( #
8%);( 0!)2%( &K%'( #,%( ;0%*( $,%T;%)&@'( #)*( WK!@%
*!0-@#'!)6(#)'(8%);c(JK%(":"JE=(O%'0(-,!)&(&K%
02,%%)( &.( #( -,!)&%,( #)*( *!0-@#'( K%@-( 8%00#6%0c
X)2%(#6#!)`(&K%0%(O%'0(2#)(5%(#22%00%*($,.8(#)'
8%);c( JK%(=4L[EL( O%'0( *%&%,8!)%( &K%(8#,O%,
8.*%(#)*(-%,$.,8(C#,!.;0(8#,O%,( $;)2&!.)0c(JK%
8#,O%,( $;)2&!.)0( 2#)( 5%( #22%00%*( $,.8( #)'
8%);c

4(2.8-@%&%(*%02,!-&!.)(.$( &K%(O%'0( $.@@.W0( !)( &K%
)%F&(0%2&!.)c

SPIN KNOB

JK%(0-!)(O).5(!0(;0%*(&.(#*b;0&(-#,#8%&%,0(WK!2K
K#C%( 5%%)( K!6K@!6K&%*( ;0!)6( &K%( 0.$&( O%'0c( =.0&
);8%,!2( %)&,'( $!%@*0( 8#'( 5%( #*b;0&%*( ;0!)6( &K%
O).5c( 1)( #**!&!.)`( $;)2&!.)0( 0;2K( #0( *!0-@#'
A..8!)6( #)*( 02,.@@!)6( ;0%( &K%( O).5( #0( W%@@c( 1)
&K%0%(2#0%0`( &K%(O).5( $;)2&!.)( !0( 0%@%2&%*(5'( &K%
0.$&( O%'0c( JK%( u=4L[ELv( O%'`( WK!2K( 2#)( 5%
-,%00%*(#&(#)'( &!8%`(W!@@( 0%&( &K%(O).5( $;)2&!.)( &.
02,.@@!)6(&K%(8#,O%,c

DISK DRIVE

JK%( UcGr( *!0O( *,!C%( !0( ;0%*( &.( 0&.,%( *#&#( #)*
!)0&,;8%)&(0%&&!)60c(N.;5@%(0!*%*`( *.;5@%( *%)0!&'
*!0O0( 0K.;@*( 5%( ;0%*c( JK%( *!0O( 2#-#2!&'( !0( PDQO
5'&%0( $.,8#&&%*c( JK%( *!0O( $.,8#&( !0( NX"
2.8-#&!5@%c( N!0O0( W,!&&%)( 5'( &K%( "LPIQ( 8#'( 5%
,%#*(5'(+7(2.8-#&!5@%(2.8-;&%,0(%T;!--%*(W!&K(#
UcGr(*,!C%(#)*(NX"(UcQ(.,(K!6K%,c

X)@'( ;0%( *.;5@%( 0!*%*( *.;5@%( *%)0!&'( fN"ZNNh
*!0O0c(N.().&(;0%(K!6K(*%)0!&'(fN"Z^Nh(*!0O0c

BNC CONNECTORS

TRIGGER
JK%( ,!0!)6( .,( $#@@!)6( %*6%( .$( &K%( JL1\\EL( !)-;&
&,!66%,0(#(&!8%(,%2.,*c(JK%(!)-;&(!8-%*#)2%(!0(>Q
[V( #)*( &K%( 8!)!8;8( -;@0%( W!*&K( !0( >Q( )0c( JK%
&,!66%,( @%C%@( !0( #*b;0&#5@%( $,.8( ?G3( &.( kG3( W!&K
%!&K%,( -.0!&!C%( .,( )%6#&!C%( 0@.-%c( JK%( 8!)!8;8
-;@0%(#8-@!&;*%(!0(>QQ(83c

SIGNAL INPUTS
JK%( !)-;&( 8.*%( 8#'( 5%( 0!)6@%?%)*%*`( 4`( .,
*!$$%,%)&!#@`(4?Vc(JK%(4( #)*(V( !)-;&0( #,%( C.@&#6%
!)-;&0( W!&K( >(=V`( >G( -<( !)-;&( !8-%*#)2%c( JK%!,
2.))%2&.,(0K!%@*0(#,%(!0.@#&%*($,.8(&K%(2K#00!0(5'
>(=V(f$@.#&h(.,(GQ(V(f6,.;)*hc(N.().&(#--@'(8.,%
&K#)(GQ(3(&.(%!&K%,(!)-;&c(JK%(0K!%@*0(0K.;@*()%C%,
%F2%%*(U3c
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SCREEN DISPLAY

DATA DISPLAY

N#&#( !0( 6,#-K%*( W!&K( 0!6)#@( .)( &K%( :( #F!0( #)*
$,%T;%)2'(.,(&!8%(.)(&K%(](#F!0c(JK%(-K'0!2#@(0!A%
.$( &K%( 6,#-K( ,%8#!)0( 2.)0&#)&( WK!@%( &K%( C%,&!2#@
#)*(K.,!A.)&#@(02#@%0(8#'(5%(2K#)6%*c(JK%(6,#-K
#,%#(K#0(#(*.&&%*(6,!*($.,(,%$%,%)2%c(JK%,%(#,%(>Q
K.,!A.)&#@( *!C!0!.)0( #)*( %!&K%,( M( .,( >Q( C%,&!2#@
*!C!0!.)0c( JK%( $,%T;%)2'( 0-#)( 2.)0!0&0( .$( RQQ
$,%T;%)2'( 5!)0c( JK%( *!0-@#'( ).,8#@@'( 0K.W0( #@@
RQQ( 5!)0c( JK%( ]( #F!0( 8#'( 5%( %F-#)*%*( #)*
&,#)0@#&%*( &.( *!0-@#'( @%00( &K#)( RQQ( 5!)0c( JK!0
%F-#)0!.)( *.%0( ).&( 2K#)6%( &K%( 0-#)( .,( &!8%
,%2.,*`(!&(8%,%@'(2K#)6%0(&K%(*!0-@#'(.$(&K%(*#&#c

SINGLE and DUAL TRACE DISPLAYS

JK%,%( #,%( &W.( *#&#( &,#2%0( 5%!)6( #2T;!,%*( #&( #@@
&!8%0c(JK%(&,#2%0(#,%(@#5%@@%*(J,#2%Q(#)*(J,#2%>c
JK%(&,#2%0(8#'(5%(*!$$%,%)&(8%#0;,%8%)&0`( 0;2K
#0(0-%2&,;8(#)*(&!8%(,%2.,*`(.,(*!$$%,%)&(*!0-@#'0`
0;2K( #0( 8#6)!&;*%( #)*( -K#0%c( BK%)( &K%( &W.
&,#2%0( #,%( *!0-@#'!)6( @!C%( *#&#`( &K%'( K#C%( &K%
0#8%( 0!6)#@( !)-;&`( $,%T;%)2'( 0-#)`( W!)*.W
$;)2&!.)`( &,!66%,`( #)*( #C%,#6!)6( 8.*%c( 1$( .)%( .$
&K%( &,#2%0( !0( #( ,%2#@@%*( $!@%`( &K%)( !&( 2#)( K#C%( #
0-#)( #)*( W!)*.W( WK!2K( *!$$%,0( $,.8( &K%( @!C%
0%&&!)60c

JK%( *!0-@#'( 0K.W)( #5.C%( !0( &K%( "1H\9E( &,#2%
$.,8#&c( JK%( u47J13E( JL47Ev( O%'( &.66@%0( &K%
*!0-@#'(5%&W%%)(&K%(&W.(&,#2%0c
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JK%(*;#@( &,#2%( .,(/-ZN)( $.,8#&( !0( 0K.W)( #5.C%c
JK%( *!0-@#'( $.,8#&( !0( 0%@%2&%*( !)( &K%( N1"+94:
8%);c( J,#2%Q( !0( #@W#'0( &K%( ;--%,( &,#2%c( E#2K
&,#2%( !0( #)).&#&%*( &K%( 0#8%( W#'( #0( &K%( 0!)6@%
&,#2%c

JK%( @%$&(%*6%`(2%)&%,(#)*(,!6K&(%*6%(.$( &K%(6,#-K
#,%( @#5%@@%*( *!,%2&@'( 5%@.W( &K%( 6,#-Kc( BK%)
*!0-@#'!)6( 0-%2&,#@( *#&#( W!&K( ).( K.,!A.)&#@
%F-#)0!.)`( &K%0%( C#@;%0( #,%( the Start, Center
and Stop frequencies( .$( &K%( $,%T;%)2'( 0-#)( !)
;0%c(BK%)( *!0-@#'!)6( &!8%( ,%2.,*0`( &K%0%( C#@;%0
#,%( &K%( Start, Middle and End of the time
recordc( JK%0%( &!8%0( #,%( #@W#'0( ,%@#&!C%( &.( &K%
0&#,&( .$( &K%( &!8%( ,%2.,*`( &K%'( *.( ).&( ,%$@%2&( #)'
&,!66%,(*%@#'(WK!2K(8#'(5%(-,.6,#88%*c

J.(%F-#)*(#(6,#-K`(;0%(&K%("749E(8%);c(BK%)
&K%(*!0-@#'(!0(%F-#)*%*(!)(&K%(K.,!A.)&#@(#F!0`(&K%
@#5%@0(,%$@%2&(&K%(*!0-@#'%*(0-#)(#)*(&!8%`().&(&K%
#2&;#@( #2T;!0!&!.)( 0-#)( #)*( &!8%( ,%2.,*c
EF-#)*%*( &,#2%0( K#C%( #)( E]+4HN( !)*!2#&.,
5%@.W(&K%(,!6K&(K#)*(%*6%(.$( &K%(6,#-K(#0(0K.W)
5%@.Wc

JK%( Top reference( !0( &K%( :( C#@;%( .$( &K%( ;--%,
%*6%( .$( &K%( 6,#-Kc( JK%( ;)!&0( 2#)( 5%( 3.@&0`
*V3.@&0`( .,( E/( f;0%,( *%$!)%*( %)6!)%%,!)6( ;)!&0hc
JK%(Vertical(02#@%(!0(0K.W)(#0(&K%();85%,(.$(*V`
3.@&0`( .,( E/( -%,( *!C!0!.)c( JK!0( C#@;%( !0( 2K#)6%*
WK%)%C%,(&K%(C%,&!2#@(02#@%(!0(#*b;0&%*c

JK%(Window Function( $.,( &K%( *!0-@#'%*( *#&#( !0
0K.W)(5%@.W(&K%(6,#-Kc( 1)( &K%(2#0%(.$(#( ,%2#@@%*
6,#-K`(&K!0(W!)*.W(!0(&K%(.)%(;0%*(&.(2#@2;@#&%(&K%
,%2#@@%*( 6,#-K`( ).&( &K%( W!)*.W( ;0%*( $.,( @!C%
2#@2;@#&!.)0c

JK%( File Type( ,%$%,0( &.( &K%( 0.;,2%( .$( &K%( *#&#
5%!)6(*!0-@#'%*c(Live(8%#)0(&K#&(&K%(*#&#(!0(,%#@?
&!8%`(Calc;@#&%*(*#&#(!0(&K%(,%0;@&(.$(J,#2%(=#&K`
#)*(#(rfilenamer(!0(*#&#(,%2#@@%*($,.8(#(*!0O($!@%c

4&(&K%(;--%,(,!6K&`(&K%(measurement(and display
type( #)*( trace number`( Q( .,( >`( #,%( 0K.W)c( JK%
8%#0;,%8%)&(&'-%(2#)(5%(Spec&,;8`(PSD(f-.W%,
0-%2&,#@( *%)0!&'h`( Time( ,%2.,*`( .,( Octave
#)#@'0!0c( JK%( *!0-@#'( &'-%0( are Log Mag)!&;*%`
Lin%#,( Mag)!&;*%`( @!)%#,( Real( -#,&`( @!)%#,
Imag!)#,'(-#,&`(#)*(Phasec

X)( &K%( #2&!C%( &,#2%`( &K%( 8%#0;,%8%)&( &'-%( #)*
&,#2%();85%,(#,%(K!6K@!6K&%*(!)(!)C%,0%c
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MARKER DISPLAY

JK%(Marker Region( !0( &K%(6,#-K( ,%6!.)( 5%&W%%)
&K%( &W.( K%#C'( C%,&!2#@( *#0K%*( @!)%0c( JK%(8#,O%,
,%6!.)(8#'(5%(0%&(&.(>(*!C!0!.)(fW!*%h`(>ZD(*!C!0!.)
f).,8h`(.,(#(0!)6@%(C%,&!2#@(@!)%(f0-.&hc(JK%(8#,O%,
,%6!.)( *.%0( ).&( 2K#)6%( W!&K( K.,!A.)&#@( 02#@!)6c
JK%(Marker( !0( #( 08#@@( 0T;#,%( WK!2K( 0%%O0( &K%
8!)!8;8`(8#F!8;8`( .,(8%#)( .$( &K%( *#&#( W!&K!)
&K%(8#,O%,(,%6!.)c(BK%)(0%%O!)6(8!)(.,(8#F`(&K%
8#,O%,(!0(@.2#&%*(#&(&K%(-.0!&!.)(.$( &K%(*#&#(-.!)&
WK!2K( !0( &K%(8!)( .,(8#Fc( JK!0( #@@.W0( -%#O0( #)*
C#@@%'0( !)( &K%( *#&#( &.( 5%( %#0!@'( ,%#*( .;&c( BK%)
0%%O!)6(&K%(8%#)`(&K%(](-.0!&!.)(.$(&K%(8#,O%,( !0
#&( &K%( 2%)&%,( .$( &K%( 8#,O%,( ,%6!.)( #)*( &K%( :
-.0!&!.)(!0(&K%(8%#)(.$(&K%(*#&#(W!&K!)(&K%(,%6!.)c
BK%)(#(0-.&(8#,O%,(,%6!.)(!0(;0%*`(&K%(8#,O%,(!0
2.)$!)%*(&.(#(0!)6@%($,%T;%)2'(.,(&!8%(5!)c

JK%( Marker Position( *!0-@#'0( &K%( ]( -.0!&!.)
f$,%T;%)2'(.,(&!8%h(#)*(&K%(:(*#&#(.$(&K%(8#,O%,c
+,%00!)6( &K%( u=4L[ELv( O%'( W!@@( *,#W( #( 5.F
#,.;)*(&K%(8#,O%,( !)$.,8#&!.)c(BK%)( &K%(8#,O%,
,%#*.;&( !0( 0;,,.;)*%*( 5'( &K!0( 5.F`( &K%( 0-!)( O).5
#*b;0&0( &K%( -.0!&!.)( .$( &K%( 8#,O%,( ,%6!.)c( JK%
8#,O%,( ,%6!.)( 8.C%0( !)( !)2,%8%)&0( .$( .)%
$,%T;%)2'(.,(&!8%(5!)c

MENU DISPLAY

JK%(Soft Key(8%);(5.F%0(*%$!)%(&K%($;)2&!.)0(.$
&K%( I( 0.$&( O%'0( &.( &K%( ,!6K&( .$( &K%( 02,%%)c( JK%
8%);( 5.F%0( #,%( 6,.;-%*( !)&.( 8%);0c( +,%00!)6
%#2K(.$(&K%(&%)(=%);(O%'0(W!@@(*!0-@#'(#(*!$$%,%)&
8%);( .$( 5.F%0c( L%@#&%*( $;)2&!.)0( #,%( 6,.;-%*
!)&.(#(0!)6@%(8%);c(1)(6%)%,#@`(-,%00!)6(#(0.$&(O%'
*.%0(.)%(.$(&W.(&K!)60c(X)%(!0(&.(&.66@%(5%&W%%)(D
.,( U( 0-%2!$!2( 2K.!2%0c( 4)( %F#8-@%( !0( &K%( N!0-@#'
<.,8#&( 5.F( !@@;0&,#&%*( .)( &K%( -,%C!.;0( -#6%c
+,%00!)6( &K%( $!,0&( 0.$&( O%'( &.66@%0( &K%( *!0-@#'
5%&W%%)("!)6@%( #)*(/-ZN)c( JK%( 0%2.)*( 0.$&( O%'
8.*%( !0( &.( K!6K@!6K&( #)( %)&,'( $!%@*( #)*( O).5
$;)2&!.)c( 4)( %F#8-@%( W.;@*( 5%( &K%( "&#,&( <,%Tc
+,%00!)6(&K%(0.$&(O%'(W!@@(K!6K@!6K&( &K%("&#,&(<,%Tc
C#@;%c(JK%("&#,&(<,%Tc(8#'( &K%)(5%(#*b;0&%*(W!&K
&K%(O).5(.,(%)&%,%*(#0(#(C#@;%(;0!)6( &K%();8%,!2
%)&,'(O%'0c(E#2K(8%);(!0(*%02,!5%*(#&(@%)6&K(!)(#
$.@@.W!)6(0%2&!.)c

STATUS INDICATORS

1)( #**!&!.)( &.( &K%( *#&#( *!0-@#'( #)*( 8%);( 5.F%0`
&K%,%(#,%(#();85%,(.$(0&#&;0( !)*!2#&.,0(WK!2K(#,%
*!0-@#'%*(#&(&K%(5.&&.8(.$(&K%(02,%%)c

RUN/STOP/STOP-Invld
JK%(L/H( !)*!2#&.,( !0( .)(WK%)%C%,( *#&#( !0( 5%!)6
&#O%)( #)*( 0-%2&,#( #,%( 5%!)6( 2#@2;@#&%*c( "JX+
!)*!2#&%0( &K#&( *#&#( !0( ).&( 5%!)6( #2T;!,%*( #)*( &K%
*#&#( *!0-@#'( !0( ).&( 5%!)6( ;-*#&%*c( "JX+?1)C@*
8%#)0(&K#&(&K%(*#&#(.)(&K%(*!0-@#'(8#'().&(8#&2K
&K%(6,#-K(-#,#8%&%,0(.,(&K%(#)#@'A%,(0%&&!)60c(<.,
%F#8-@%`( !$( &K%( *!0-@#'( !0( -#;0%*( f;0!)6( &K%
u+4/"E(7XHJv( O%'( .,( 0.8%( .&K%,(8%#)0h`( #)*
&K%( 0-#)( !0( 2K#)6%*`( 2@%#,@'( &K%( *!0-@#'%*( *#&#
*.%0( ).&( ,%$@%2&( &K%( )%W( 0-#)c( 1)( &K!0( 2#0%`( &K%
"JX+?1)C@*(!)*!2#&.,(W!@@(&;,)(.)c

SETTLING
BK%)(2K#)6!)6(5%&W%%)()#,,.W( $,%T;%)2'(0-#)0
W!&K( @.)6( #2T;!0!&!.)( &!8%0`( &K%( *!6!&#@( $!@&%,
,%T;!,%0(0.8%(0%&&@!)6( &!8%(5%$.,%(#@@( .$( &K%(*#&#
!0(,%-@#2%*(W!&K()%W(*#&#c(JK!0(&!8%(!0(@.)6%,(&K#)
&K%(,%2.,*(&!8%c(BK!@%(&K!0(!)*!2#&.,(!0(.)`(&K%($!@&%,
!0(0&!@@(0%&&@!)6(#)*(&K%(*!0-@#'%*(0-%2&,;8(8#'().&
5%(#22;,#&%c

Input Range
JK%( !)-;&( ,#)6%( !0(#@W#'0(*!0-@#'%*c( 1$( &K%( ,#)6%
!0( 0%&( 8#);#@@'`( &K%( *!0-@#'( !0( !)( ).,8#@
2K#,#2&%,0c( 1$( 4;&.( L#)6%( !0( .)`( &K%)( !)C%,0%
2K#,#2&%,0(#,%(;0%*c

OvrLoad
JK!0(!)*!2#&.,(&;,)0(.)(!$(&K%(!)-;&(0!6)#@(.C%,@.#*0
&K%(#)#@.6(#8-@!$!%,(.,(4ZN(2.)C%,&%,c

No Avg./Avrging
JK!0( !)*!2#&%0( WK%&K%,( #C%,#6!)6( !0( !)( %$$%2&c
4C%,#6!)6( #$$%2&0( 5.&K( &,#2%0( !$( &K%'( #,%( @!C%c( 1$
@!)%#,(#C%,#6!)6(!0(.)`(&K%)(&K%();85%,(5%@.W(&K%
Avrging( !)*!2#&.,( !0( &K%( );85%,( .$( #C%,#6%0
#22;8;@#&%*( 0.( $#,c( 1$( #C%,#6!)6( !0( .$$( .,
%F-.)%)&!#@`(&K%)().();85%,(!0(*!0-@#'%*c

Trigger/Trg Wait
1$( &,!66%,!)6( !0( .)`( &K%)( &K%( Trigger( !)*!2#&.,
$@#0K%0( .)( WK%)%C%,( #( &!8%( ,%2.,*( !0( &,!66%,%*c
Trg( B#!&( !)*!2#&%0( &K#&( &K%( ;)!&( !0( !)( &,!66%,%*
8.*%(#)*(!0(W#!&!)6($.,(#(&,!66%,(&.(.22;,c(J,!66%,0
,%2%!C%*( WK!@%( #2T;!,!)6( *#&#( $,.8( #( -,%C!.;0
&,!66%,(#,%(!6).,%*c

Armed/Arm Wait
1$( &,!66%,!)6( !0( .)`( &K%( Armed( !)*!2#&.,( !0( .)
WK%)%C%,(&K%(;)!&(!0(#,8%*(#)*(#W#!&!)6(#(&,!66%,c
Arm Wait(8%#)0(&K#&(&K%(;)!&(!0(!)(8#);#@(#,8!)6



   OPERATION   

U?I

8.*%(#)*(#W#!&!)6(#)(#,8(2.88#)*`(%!&K%,($,.8
&K%($,.)&(-#)%@(.,(C!#(&K%(2.8-;&%,(!)&%,$#2%0c

GPIB/RS232
<@#0K%0( WK%)( &K%,%( !0( #2&!C!&'( .)( &K%( 2.8-;&%,
!)&%,$#2%0c(JK!0(*.%0().&($@#0K($.,(-,!)&%,(.,(-@.&&%,
#2&!C!&'c

SRQ
JK!0( !)*!2#&.,( !0( .)( WK%)%C%,( #( \+1V( "%,C!2%
L%T;%0&( !0( 6%)%,#&%*( 5'( &K%( "LPIQc( "L_( 0&#'0
.)(;)&!@(#(0%,!#@(-.@@(!0(2.8-@%&%*c

REM
JK!0(!)*!2#&.,(!0(.)(WK%)(&K%($,.)&(-#)%@(!0(@.2O%*
.;&( 5'( #( 2.8-;&%,( !)&%,$#2%c( H.( $,.)&( -#)%@
#*b;0&8%)&0(8#'( 5%(8#*%c( J.( ,%&;,)( &K%( ;)!&( &.
@.2#@(2.)&,.@(f!$(#@@.W%*h`(-,%00(&K%(u^E9+v(O%'c

Pass/Fail
JK!0( !)*!2#&%0( WK%&K%,( #( &,#2%( -#00%0( .,( $#!@0( #
@!8!&(&#5@%(&%0&c

ERR
<@#0K%0( WK%)%C%,( &K%,%( !0( #( 2.8-;&%,( !)&%,$#2%
%,,.,( 0;2K( #0( !@@%6#@( 2.88#)*( .,( .;&( .$( ,#)6%
-#,#8%&%,( !0( ,%2%!C%*c( JK!0( *.%0( ).&( $@#0K( $.,( #
-,!)&%,(.,(-@.&&%,(%,,.,c

HV
JK%(^!6K(3.@&#6%( !)*!2#&.,( &;,)0(.)(WK%)%C%,(#)
!)-;&(6,%#&%,( &K#)(GQ(3( !0(*%&%2&%*c(JK%(#)#@'A%,
!88%*!#&%@'( 0W!&2K%0( !)( #)( #&&%);#&.,( &.( -,.&%2&
&K%( !)-;&( 2!,2;!&,'c( 4)'( #&&%8-&( &.( 0%&( &K%( !)-;&
,#)6%( &.( #( 0%&&!)6( WK!2K( W.;@*( ,%8.C%( &K!0
#&&%);#&.,(W!@@().&(5%(#@@.W%*(;)&!@(&K%(!)-;&(0!6)#@
!0(,%*;2%*(&.(#(0#$%(@%C%@c

ALT
1)*!2#&%0( &K#&( &K%(49JELH4JE(O%'-#*( !0( !)( ;0%c
JK%( 49JELH4JE( O%'-#*( ;0%0( &K%( #@-K#5%&!2
@%6%)*0(-,!)&%*(5%@.W(%#2K(O%'c(J.(%)&%,(&K%(49J
8.*%`( -,%00( &K%( u49Jv( O%'( .)2%c( +,%00!)6( &K%
O%'0(W!@@().W(%)&%,(#@-K#5%&!2(2K#,#2&%,0( !)&.( &K%
#2&!C%( %)&,'( $!%@*c( JK%( uQvcccuYv`( ucv`( u?v`( ug?v( #)*
u49Jv(K#C%(&K%(0#8%($;)2&!.)(!)(&K%(49JELH4JE
O%'-#*c(J.(,%&;,)(&.(&K%().,8#@(O%'-#*`(-,%00(&K%
u49Jv(O%'(#6#!)c



   OPERATION   

U?P

KEYPAD

NORMAL AND ALTERNATE KEYS

JK%( ).,8#@( O%'( *%$!)!&!.)0( #,%( -,!)&%*( .)( %#2K
O%'c( 1)( #**!&!.)`( %#2K( O%'( #@0.( K#0( #)( #@&%,)#&%
*%$!)!&!.)( -,!)&%*( 5%@.W( !&c( JK%( u49Jv( O%'( &.66@%0
&K%(O%'-#*(5%&W%%)( &K%( &W.(*%$!)!&!.)0c(JK%(49J
02,%%)( !)*!2#&.,( !0( .)( WK%)( &K%( #@&%,)#&%
*%$!)!&!.)0(#,%(!)(;0%c(JK%(uQvcccuYv`(ucv`(u?v`(ug?v(#)*
u49Jv( O%'0( K#C%( &K%( 0#8%( *%$!)!&!.)( !)( 5.&K
8.*%0c( JK%( #@&%,)#&%( O%'0( 0K.;@*( .)@'( 5%( ;0%*
WK%)(#22%00!)6($!@%0(.)(&K%(*!0O(*,!C%(.,(@#5%@@!)6
-@.&0c

MENU(KEYS

4@@( .-%,#&!)6( -#,#8%&%,0( .$( &K%( "LPIQ( #,%
6,.;-%*( !)&.( &%)( $;)2&!.)( 8%);0c( JK%( &%)( 8%);
O%'0( 0%@%2&( WK!2K( 8%);( .$( -#,#8%&%,0( !0
*!0-@#'%*()%F&( &.( &K%(0!F(0.$&(O%'0c(JK%(0.$&( O%'0
&K%)( %!&K%,( &.66@%( #( -#,#8%&%,`( K!6K@!6K&( #
-#,#8%&%,( %)&,'( $!%@*( f$.,( );8%,!2( %)&,'( .,( O).5
#*b;0&8%)&h`( .,( *!0-@#'( #( 0;58%);c( JK%( 8%);0
#,%(@!0&%*(5%@.Wc

[FREQ]( "%&0(&K%($,%T;%)2'(0-#)(#)*(0&#,&
#)*(2%)&%,($,%T;%)2!%0c

[MEAS]( N!0-@#'0( 0;58%);0( $.,( 0%@%2&!)6
&K%(8%#0;,%8%)&( &'-%`( *!0-@#'%*

T;#)&!&'`( ;)!&0`( W!)*.W( &'-%`( #)*
2#@2;@#&.,c

[DISPLAY]( "%&0( &K%( *!0-@#'( $.,8#&`( 8#,O%,
.)Z.$$`(#)*(6,!*(8.*%0c

[INPUT]( 7.)$!6;,%0( &K%( 0!6)#@( !)-;&0`( 0%&0
&K%( 8#);#@( !)-;&( ,#)6%( #)*
&,!66%,(0%&;-c

[SCALE]( "%&0( &K%( 6,#-K( 02#@!)6( #)*
%F-#)0!.)( #)*( 0%@%2&0( @!)%#,( .,
@.6(](#F!0c

[ANALYZE]( J;,)0(.)(K#,8.)!2`(0!*%5#)*(#)*
5#)*(#)#@'0!0(#0(W%@@(#0(*#&#(#)*
@!8!&(&#5@%0c

[AVERAGE] J;,)0( #C%,#6!)6( .)( #)*( .$$( #)*
0%@%2&0(&K%(#C%,#6!)6(&'-%c

[PLOT] +@.&0( &K%(*#&#(6,#-K(.)(#(-@.&&%,c
4@0.(-,!)&0(0%&&!)60`(*#&#(#)*(@!8!&
&#5@%0(&.(&K%(-,!)&%,c

[SYSTEM SETUP]
7.)$!6;,%0( &K%( 2.8-;&%,
!)&%,$#2%0`(0.;)*`(,%#@(&!8%(2@.2O`
-@.&&%,`( -,!)&%,`( #)*( 02,%%)



   OPERATION   

U?M

@.2#&!.)c( JK%( uJE"Jv( 0;58%);
&%0&0( &K%( O%'-#*`( %F&%,)#@
O%'5.#,*`( O).5`(L"DUD( !)&%,$#2%`
-,!)&%,( !)&%,$#2%`(*!0O(*,!C%`(C!*%.
02,%%)`(#)*(8%8.,'c( JK%( u1H<Xv
0;58%);( *!0-@#'0( C#,!.;0
!)$.,8#&!.)(02,%%)0c

[STORE RECALL]
JK!0(8%);(0&.,%0(#)*(,%2#@@0(*#&#
#)*(0%&&!)60(&.(#)*($,.8(&K%(*!0Oc
4@0.( 2.)&#!)0( #( *!0O( ;&!@!&!%0
0;58%);c

N%&#!@%*( *%02,!-&!.)0( .$( %#2K(8%);( #,%( -,.C!*%*
!)(#(@#&%,(2K#-&%,c

ENTRY KEYS

JK%( );8%,!2( %)&,'( O%'0( 2#)( 5%( ;0%*( &.( *!,%2&@'
%)&%,( -#,#8%&%,( C#@;%0c( +#,#8%&%,0( 8#'( 5%
%)&%,%*( .)@'( !$( &K%!,( 8%);( 5.F( !0( *!0-@#'%*( #)*
&K%!,(%)&,'($!%@*(!0(K!6K@!6K&%*c(<.,(%F#8-@%`( !$( &K%
<LE_(8%);(!0(*!0-@#'%*`(&K%($!$&K(0.$&(O%'(!0()%F&
&.( &K%("&#,&( <,%Tc( 5.Fc( +,%00!)6( &K!0( 0.$&( O%'(W!@@
K!6K@!6K&( &K%( %)&,'( $!%@*( *!0-@#'!)6( &K%( 0&#,&
$,%T;%)2'c(JK%(8%);(5.F(W!@@(#--%#,(#0(5%@.Wc

4()%W(0&#,&( $,%T;%)2'(8#'().W(5%(%)&%,%*(;0!)6
&K%();8%,!2(O%'0c(<.,(%F#8-@%`(&.(0%&(&K%(0&#,&(&.(?
>cDG(O^A`(-,%00(u>v(ucv(uDv(uGvc(40(0..)(#0(&K%(u>v(!0
-,%00%*`( &K%( %)&,'( -#,#8%&%,( !0( *!0-@#'%*( !)( &K%
;--%,( @%$&( K#)*( 2.,)%,( .$( &K%( 02,%%)( #0( 0K.W)
5%@.Wc

H.&%(&K#&(&K%($,%T;%)2'(8%);(!0
#@0.( ,%-@#2%*& ( W!&K( #( ;)!&0
8%);c( JK!0( 8%);( 0K.W0( &K%
#C#!@#5@%( ;)!&0( $.,( &K%( #2&!C%
%)&,'($!%@*`(!)(&K!0(2#0%(8^A`(^A`
.,(O^Ac

JK%(%)&,'($!%@*(*!0-@#'0(&K%(2K#,?
#2&%,0( #0( &K%( O%'0( #,%( -,%00%*c
JK%( a?a( !0( &K%( %)&,'( -.!)&c( 1$( #)
%,,.,(!0(8#*%`(&K%(5#2O0-#2%(ug?
v( O%'( W!@@( %,#0%( &K%( @#0&
2K#,#2&%,c( +,%00!)6( &K%( E02#-%

0.$&( O%'( W!@@( #5.,&( &K%( %)&,'( .-%,#&!.)( #)*( @%#C%
&K%( C#@;%( ;)2K#)6%*c( BK%)( &K%( %)&,'( 0&,!)6( !0
2.,,%2&`(-,%00(&K%(O^A(;)!&0(0.$&(O%'(&.(2K#)6%(&K%
0&#,&($,%T;%)2'(&.(&K%()%W(C#@;%c

E)&,!%0( 8#'( 5%( 8#*%( !)( %F-.)%)&!#@( $.,8( ;0!)6
&K%(uE]+v(O%'c(JK%(%)&,'(#5.C%(8#'(5%(8#*%(5'
-,%00!)6(u>v(uDv(uGv(uE]+v(u>v(#)*(&K%)(&K%(^A(;)!&0
0.$&(O%'c

1)( 6%)%,#@`( WK%)%C%,( #( -#,#8%&%,( %)&,'( $!%@*( !0
K!6K@!6K&%*`( &K%(O).5(8#'(#@0.(5%(;0%*( &.( #*b;0&
&K%( C#@;%c( 1$( &K%( O).5( !0( &;,)%*( WK!@%( 8#O!)6( #
);8%,!2( %)&,'( 5;&( 5%$.,%( #( ;)!&0( O%'( K#0( 5%%)
-,%00%*`( &K%( O).5(W!@@( #*b;0&( &K%(8#,O%,( -.0!&!.)
!)0&%#*c

".8%(%)&,'( $!%@*0( #@@.W( .)@'( O).5( #*b;0&8%)&( .,
.)@'();8%,!2(%)&,'c

START and PAUSE/CONT

JK%( u"J4LJv(#)*( u+4/"EZ7XHJv(O%'0( #,%( ;0%*
&.(0&#,&`(-#;0%(#)*(2.)&!);%(*#&#(#2T;!0!&!.)c(1$(&K%
;)!&( !0( !)( &K%(L/H(8.*%(#2T;!,!)6(#)*(*!0-@#'!)6
*#&#`(#0( !)*!2#&%*(5'( &K%(L/H( !)*!2#&.,`( &K%)( &K%
u+4/"EZ7XHJv(O%'(W!@@(K#@&(*#&#(#2T;!0!&!.)c(JK%
L/H( !)*!2#&.,( 0W!&2K%0( &.( "JX+( #)*( ).( )%W
0-%2&,#( W!@@( 5%( &#O%)( #)*( &K%( *!0-@#'( W!@@( ).&( 5%
;-*#&%*c( 1$( #C%,#6!)6( !0( .$$`( &K%)( %!&K%,( &K%
u"J4LJv( O%'( .,( &K%( u+4/"EZ7XHJv( O%'( W!@@
,%0;8%( #2T;!0!&!.)c( 1$( #C%,#6!)6( !0( .)`( &K%
u"J4LJv( O%'( W!@@( ,%0%&( &K%( #C%,#6%( #)*( ,%0&#,&
#2T;!0!&!.)c( u+4/"EZ7XHJv`( .)( &K%( .&K%,( K#)*`
W!@@(2.)&!);%(&K%(#C%,#6%(WK%,%(!&(W#0(-#;0%*c( 1)
&K%(2#0%(.$( @!)%#,(#C%,#6!)6(WK%)( &K%(#C%,#6%( !0
#@,%#*'( 2.8-@%&%*`( &K%( u+4/"EZ7XHJv( *.%0
).&K!)6(0!)2%(&K%,%(!0().(#C%,#6%(&.(2.)&!);%c

MARKER

+,%00!)6(&K%(u=4L[ELv(O%'(K!6K@!6K&0(&K%(8#,O%,
!)$.,8#&!.)( $!%@*(5'(*,#W!)6(#(5.F(#,.;)*( !&c(JK%
O).5( W!@@( ).W( 02,.@@( &K%( 8#,O%,( ,%6!.)c( JK%
K!6K@!6K&%*(8#,O%,($!%@*(#--%#,0(5%@.Wc

4)'( -,%C!.;0@'( K!6K@!6K&%*( -#,#8%&%,( $!%@*( W!@@
5%2.8%( ).)?K!6K@!6K&%*c( +,%00!)6( #( 0.$&( O%'( &.
K!6K@!6K&( #( )%W( -#,#8%&%,( $!%@*( W!@@( @%&( &K%( O).5
#*b;0&( &K%( )%W( -#,#8%&%,( WK!@%( &K%( 8#,O%,
5%2.8%0(;)0%@%2&%*c



   OPERATION   

U?Y

ACTIVE TRACE

+,%00!)6( u47J13E( JL47Ev( &.66@%0( &K%( #2&!C%
&,#2%c(1)(&K%(0!)6@%(&,#2%(*!0-@#'($.,8#&`(&K%(6,#-K
0W!&2K%0(5%&W%%)(J,#2%Q(#)*(J,#2%>c( 1)( &K%(*;#@
02,%%)( *!0-@#'`( u47J13E(JL47Ev( 0W!&2K%0(WK!2K
&,#2%( !0( #2&!C%( #0( !)*!2#&%*( 5'( &K%( K!6K@!6K&%*
&,#2%(!*%)&!$!2#&!.)(#&(&K%(;--%,(,!6K&(.$(&K%(6,#-Kc
1)( 5.&K( 2#0%0`( &K%( #2&!C%( &,#2%( *%&%,8!)%0( WK!2K
&,#2%a0( -#,#8%&%,0( #,%( *!0-@#'%*( !)( &K%( 8%);0c
<.,(%F#8-@%`(#2&!C#&!)6(J,#2%Q(#)*(&K%)(0%@%2&!)6
&K%( =%#0;,%( 8%);( W!@@( #@@.W( '.;( &.( 0%@%2&( &K%
8%#0;,%8%)&( $.,( J,#2%Qc( +,%00!)6( u47J13E
JL47Ev( .)2%( #@@.W0( '.;( &.( 0%@%2&( &K%
8%#0;,%8%)&( $.,( J,#2%>( ;0!)6( &K%( 0#8%( 8%);c
X)@'( &K.0%(-#,#8%&%,0(WK!2K(#,%(#00.2!#&%*(W!&K
#)( !)*!C!*;#@( &,#2%(K#C%(*!$$%,!)6(C#@;%0(5%&W%%)
&K%( &,#2%0c( +#,#8%&%,0( 0;2K( #0( !)-;&
2.)$!6;,#&!.)`( $,%T;%)2'( 0-#)( #)*( W!)*.W
$;)2&!.)(#,%(&K%(0#8%($.,(#)'(@!C%(&,#2%c

AUTO RANGE

+,%00!)6( u4/JX( L4H\Ev( &.66@%0( &K%( !)-;&
,#)6!)6( 8.*%( 5%&W%%)( =#);#@( #)*( 4;&.c( 1)
=#);#@( 8.*%`( &K%( !)-;&( ,#)6%( !0( 0%&( W!&K!)( &K%
1H+/J(8%);c(BK%)(&K%(8.*%(!0(&.66@%*(&.(4;&.`
&K%( !)-;&( ,#)6%( !0( 0&%--%*( T;!2O@'( $,.8( ?IQ( *V
&.W#,*0(kUQ(*V(;)&!@().(.C%,@.#*(!0(*%&%2&%*c(4)'
.C%,@.#*(!)(&K%(0!6)#@(W!@@(2#;0%(&K%(!)-;&(02#@%(&.
2K#)6%( &.( ,%8.C%( &K%( .C%,@.#*c( 1$( &K%( 0!6)#@
*%2,%#0%0`( &K%( !)-;&( 02#@%( !0( ).&( 2K#)6%*c( JK%
,#)6%(2#)(5%(#;&.,#)6%*(#&(#)'( &!8%(5'( &.66@!)6
&K%(8.*%($,.8(4;&.( &.(=#);#@(#)*(5#2O( &.(4;&.c
"W!&2K!)6(5#2O(&.(=#);#@(,#)6!)6(@%#C%0(&K%(!)-;&
,#)6%(#&(&K%(2;,,%)&(0%&&!)6c

JK%( 1)-;&( L#)6%( !)*!2#&.,( W!@@( 5%( !)( !)C%,0%
2K#,#2&%,0(!$(4;&.(L#)6!)6(!0(.)c

AUTOSCALE

+,%00!)6( u4/JX"749Ev(W!@@(#;&.8#&!2#@@'(0%&( &K%
C%,&!2#@(02#@%(#)*( &,#)0@#&!.)( &.(*!0-@#'( &K%(%)&!,%
,#)6%(.$( &K%(*#&#c( u4/JX"749Ev(*.%0().&(#$$%2&
&K%(K.,!A.)&#@(02#@!)6c

u4/JX"749Ev(8#'(5%(-,%00%*(#&(#)'(&!8%(*;,!)6
.,(#$&%,(*#&#(#2T;!0!&!.)c

u4/JX"749Ev(.)@'(.-%,#&%0(.)(&K%(*#&#(WK!2K(!0
*!0-@#'%*(.)(&K%(6,#-Kc( 1$( &K%(6,#-K( !0(%F-#)*%*`
*#&#( 2.,,%0-.)*!)6( &.( $,%T;%)2'( .,( &!8%( 5!)0
WK!2K( #,%( ).&( 0K.W)( *.( ).&( $!6;,%( !)( &K%
#;&.02#@!)6(2#@2;@#&!.)0c

SPAN UP and SPAN DOWN

JK%( u"+4H( /+v( #)*( u"+4H( NXBHv( O%'0
!)2,%8%)&(#)*(*%2,%8%)&(&K%($,%T;%)2'(0-#)(5'(#
$#2&.,(.$(Dc(JK%0%(O%'0(-,.C!*%(#(W#'(.$(#*b;0&!)6
&K%(0-#)(WK%)(#)'(8%);(!0(*!0-@#'%*c(JK%(0-#)(!0
#*b;0&%*( W!&K( %!&K%,( #( $!F%*( 0&#,&( .,( $!F%*( 2%)&%,
$,%T;%)2'( *%-%)*!)6( ;-.)( WK!2K( $,%T;%)2'( $!%@*
W#0(8.0&(,%2%)&@'(#2&!C#&%*(!)(&K%(<LE_(8%);c

MARKER ENTRY

1)(&K%(4H49:yE(8%);`(-,%00!)6(&K!0(O%'(W!@@(%)&%,
&K%( 8#,O%,( $,%T;%)2'( !)&.( &K%( <;)*#8%)&#@
f^#,8.)!2( #)#@'0!0h`( 7#,,!%,( f0!*%5#)*( #)#@'0!0h`
V#)*("&#,&(#)*(7%)&%,( f5#)*( #)#@'0!0h( $,%T;%)2'
$!%@*0c(JK!0(O%'(#@0.(%)&%,0( &K%(8#,O%,( $,%T;%)2'
!)&.(&K%(](3#@;%($!%@*(.$(&K%(N#&#(#)*(9!8!&(J#5@%0c

MARKER MODE

JK%( u=XNEv( O%'( !)( &K%(=4L[EL( 0%2&!.)( .$( &K%
O%'-#*( 5,!)60( ;-( #( 8%);c( JK!0( 8%);( 0%@%2&0
@!)O%*(2;,0.,0(!)(&K%(*;#@(&,#2%(*!0-@#'(#)*(#@@.W0
8#,O%,(.$$0%&0( &.(5%(%)&%,%*(8#);#@@'c(JK%(+%#O
$!)*($;)2&!.)0(#,%(#@0.(!)(&K!0(8%);c

MARKER REF

JK%(u=4L[EL(LE<v(O%'(&.66@%0(&K%(8#,O%,(.$$0%&
.,( ,%$%,%)2%( 8.*%c( +,%00!)6( &K!0( O%'( .)2%( W!@@
&;,)( .)( &K%( 8#,O%,( .$$0%&( #)*( 0%&( &K%( ]( #)*( :
.$$0%&( &.( &K%(C#@;%(.$( &K%(2;,,%)&(8#,O%,(-.0!&!.)c
";50%T;%)&( 8#,O%,( ,%#*!)60( #,%( ,%@#&!C%( &.( &K%
,%$%,%)2%( .,( .$$0%&( C#@;%0c( JK%( .$$0%&( 8#,O%,( !0
!)*!2#&%*( 5'( #( {( f*%@&#( 0'85.@h( -,%2%*!)6( &K%
8#,O%,(,%#*.;&(#5.C%(&K%(6,#-K(#0(0K.W)(5%@.Wc
JK%( u=4L[EL( LE<v( O%'( 8#'( 5%( ;0%*( !)( #)'
8%);c

JK%(8#,O%,(.$$0%&(@.2#&!.)(.)(&K%(6,#-K(!0(8#,O%*
5'(#(08#@@(0&#,(0K#-%*(0'85.@c

MARKER CENTER

JK%(u=4L[EL(7EHJELv(O%'(0%&0(&K%(0-#)(2%)&%,
$,%T;%)2'( &.( &K%(8#,O%,( $,%T;%)2'c( 1$( &K%(0-#)( !0
@#,6%(0.( &K#&( &K!0( .-%,#&!.)(W.;@*( ,%T;!,%( #( 0-#)
WK!2K(%F&%)*0(5%@.W(Q(^A(.,(-#0&(>QQ( O^A`( &K%)
&K%( 0-#)( !0( *%2,%#0%*( &.( &K%( @#,6%0&( 0-#)( WK!2K
#@@.W0(&K%(8#,O%,($,%T;%)2'(&.(5%(&K%(2%)&%,c

MARKER MAX/MIN



   OPERATION   

U?>Q

+,%00!)6( u=4L[EL( =4]Z=1Hv( W!@@( 2%)&%,( &K%
8#,O%,( ,%6!.)( #,.;)*( &K%(8#F!8;8(.,(8!)!8;8
*#&#( C#@;%( .)( &K%( 02,%%)c( JK%( =#,O%,( "%%O0
8.*%(!)(&K%(N1"+94:(8%);(2K..0%0(WK%&K%,(&K!0
O%'($!)*0(&K%(.)?02,%%)(8#F(.,(8!)c(1$(&K%(8#,O%,
0%%O0( &K%( 8%#)`( &K%)( &K%( u=4L[EL( =4]Z=1Hv
O%'( $!)*0( &K%( 8#F!8;8( .)?02,%%)( -.!)&c( JK%
8#,O%,( W!@@( 5%( -.0!&!.)%*( #&( &K%( =!)`( =#F`( .,
=%#)( .$( &K%( *#&#( W!&K!)( &K%( ,%6!.)`( *%-%)*!)6
;-.)( &K%( 0%%O0(8.*%c( JK%( u=4L[EL(=4]Z=1Hv
O%'(.)@'(0%#,2K%0(&K%(*#&#(WK!2K(!0(.)(&K%(02,%%)c
1$( &K%( 8#FZ8!)( C#@;%( .22;,0( #&( 8.,%( &K#)( .)%
@.2#&!.)`( &K%)( &K%( .)%( 2@.0%0&( &.( &K%( @%$&( %*6%( !0
$.;)*c

PRINT

u+L1HJv(W!@@(-,!)&(&K%(2;,,%)&@'(*!0-@#'%*(02,%%)(&.
#(-,!)&%,(#&&#2K%*(&.(&K%(,%#,(-#)%@(-#,#@@%@(-,!)&%,
-.,&c(JK%(%)&!,%(02,%%)`(!)2@;*!)6(&%F&(#)*(8%);0`
!0(-,!)&%*c(JK%( &!8%(#)*(*#&%(W!@@(#@0.(5%(-,!)&%*c
JK%( -,!)&%,( &'-%( )%%*0( &.( 5%( 2.)$!6;,%*( !)( &K%
":"JE=("EJ/+(8%);( 5%$.,%( ;0!)6( u+L1HJvc( 4
r+,!)&!)6(!)(+,.6,%00r(8%00#6%(W!@@(#--%#,(.)( &K%
02,%%)(WK!@%(-,!)&!)6(.22;,0c(H.(.&K%,( $,.)&(-#)%@
.-%,#&!.)0( 8#'( 5%( -%,$.,8%*( ;)&!@( -,!)&!)6( !0
2.8-@%&%*c( 1$( ).( -,!)&%,( !0( #&&#2K%*( .,( &K%,%( !0( #
-,!)&%,( %,,.,`( &K%)( &K%( -,!)&( .-%,#&!.)( !0( #5.,&%*

#$&%,( #5.;&( >Q( 0%2.)*0c( 4( r+,!)&( 45.,&%*~r
8%00#6%(W!@@(#--%#,(5,!%$@'(.)(&K%(02,%%)c

HELP

u^E9+v( -,.C!*%0( .)( 02,%%)( K%@-( W!&K( #)'( O%'( .,
0.$&(O%'c(+,%00!)6(u^E9+v($.@@.W%*(5'(#)'(O%'(W!@@
*!0-@#'( !)$.,8#&!.)( #5.;&( &K%( $;)2&!.)( .,( ;0%( .$
&K#&( O%'c( u^E9+v(W!&K(#(0.$&( O%'(W!@@( *%02,!5%( &K%
8%);( !&%8()%F&( &.( &K%(0.$&( O%'c(+,%00!)6(#).&K%,
O%'(W!@@(%F!&(&K%(K%@-(02,%%)c

JK%(u+L1HJv(O%'(!0(&K%(.)%(O%'($.,(WK!2K().(K%@-
!0( #C#!@#5@%c( +,%00!)6( u+L1HJv( #&( #)'( &!8%( W!@@
-,!)&(&K%(02,%%)`(!)2@;*!)6(&K%(K%@-(02,%%)0c

LOCAL

BK%)( #( K.0&( 2.8-;&%,( -@#2%0( &K%( ;)!&( !)( &K%
LE=XJE( 0&#&%`( ).( O%'-#*( .,( O).5( !)-;&( !0
#@@.W%*c(J.( ,%&;,)( &.( $,.)&(-#)%@(.-%,#&!.)`(-,%00
&K%(u^E9+v(O%'c



   OPERATION   

U?>>

REAR PANEL

POWER ENTRY MODULE

JK%( -.W%,( %)&,'(8.*;@%( !0( ;0%*( &.( $;0%( &K%( 47
@!)%`( 0%@%2&( &K%( @!)%( C.@&#6%`( #)*( 5@.2O( K!6K
$,%T;%)2'( ).!0%( $,.8( %)&%,!)6( .,( %F!&!)6( &K%
!)0&,;8%)&c(L%$%,( &.( &K%( $!,0&(-#6%(.$( &K!0(8#);#@
$.,( !)0&,;2&!.)0( .)( 0%@%2&!)6( &K%( 2.,,%2&( @!)%
C.@&#6%(#)*($;0%c

IEEE-488 CONNECTOR

JK%(DR(-!)(1EEE?RMM(2.))%2&.,(#@@.W0(#(2.8-;&%,
&.( 2.)&,.@( &K%( "LPIQ( C!#( &K%( 1EEE?RMM( f\+1Vh
!)0&,;8%)&( 5;0c( JK%( #**,%00( .$( &K%( !)0&,;8%)&( !0
0%&(!)(&K%("EJ/+(\+1V(8%);c

4@0.`( #( \+1V( -@.&&%,( W!&K( ^+\9( 2.8-#&!5@%
6,#-K!20(8#'(5%(2.))%2&%*(&.(&K%( 1EEE?RMM(-.,&c
1)( &K!0(2#0%`( &K%("LPIQ(W!@@( 2.)&,.@( &K%( -@.&&%,( &.
6%)%,#&%( -@.&0( .$( &K%( 02,%%)( 6,#-Kc( /0%( &K%
"EJ/+(+9XJJEL(8%);( &.( 2.)$!6;,%( &K%("LPIQ
$.,(;0%(W!&K(#(\+1V(-@.&&%,c

RS232 CONNECTOR

JK%(L"DUD(!)&%,$#2%(2.))%2&.,(!0(2.)$!6;,%*(#0(#
N7E( f&,#)08!&( .)( -!)( U`( ,%2%!C%( .)( -!)( Dhc( JK%
5#;*( ,#&%`( -#,!&'`( #)*( W.,*( @%)6&K( #,%
-,.6,#88%*( $,.8( &K%( "EJ/+( L"DUD( 8%);c( J.
2.))%2&( &K%("LPIQ(&.(#(+7(0%,!#@(#*#-&%,`(WK!2K
!0(;0;#@@'(#(NJE`(;0%(#(0&,#!6K&(&K,;(0%,!#@(2#5@%c

4@0.`( #( 0%,!#@( -@.&&%,( W!&K( ^+\9( 2.8-#&!5@%
6,#-K!20( 8#'( 5%( 2.))%2&%*( &.( &K%( L"DUD( -.,&c
JK%("LPIQ(W!@@(*,!C%( &K%(-@.&&%,( &.(6%)%,#&%(-@.&0
.$( &K%( 02,%%)( 6,#-Kc( /0%( &K%( "EJ/+( +9XJJEL
8%);(&.(2.)$!6;,%(&K%("LPIQ($.,(;0%(W!&K(#(0%,!#@
-@.&&%,c

PARALLEL PRINTER CONNECTOR

JK%(u+L1HJv(O%'(W!@@(-,!)&(&K%(02,%%)(&.(#)(E-0.)
2.8-#&!5@%( 6,#-K!20( -,!)&%,( .,( #)( ^+( 9#0%,q%&
2.8-#&!5@%( @#0%,( -,!)&%,c( /0%( #( 0&#)*#,*( -,!)&%,
2#5@%(&.(#&&#2K( &K%(-,!)&%,( &.( &K%(-,!)&%,(-.,&c(/0%
&K%("EJ/+(+L1HJEL(8%);(&.(2K..0%(&K%(&'-%(.$
-,!)&%,c

PC KEYBOARD CONNECTOR

4)( 1V=( +7( .,( ]J( 2.8-#&!5@%( O%'5.#,*( 8#'( 5%
#&&#2K%*( &.( &K%( O%'5.#,*( 2.))%2&.,c( 4)( 4J
O%'5.#,*(8#'(5%(!)(!&0(+7(.,(MQMM(8.*%c(J'-!)6
#&( &K%(#&&#2K%*(O%'5.#,*( !0( &K%(0#8%(#0(%)&%,!)6
);85%,0(#)*( @%&&%,0( $,.8( &K%( $,.)&(-#)%@( O%'-#*c
^!6K@!6K&%*( -#,#8%&%,( %)&,'( $!%@*0( W!@@( #22%-&
2K#,#2&%,0( $,.8( &K%(O%'5.#,*c( J'-!)6( aEa( .,( a%a( !0
&K%( 0#8%( #0( uE]+vc( 1)( 6%)%,#@`( &K%( O%'5.#,*( !0
.)@'(;0%$;@($.,(#@-K#5%&!2($!%@*0(0;2K(#0($!@%()#8%0
.,(-@.&(@#5%@0c



   OPERATION   

U?>D



   FREQUENCY MENU   

R?>

Frequency JK%(<,%T;%)2'(8%);(!0(;0%*(&.(0%&(&K%($,%T;%)2'(0-#)(#)*(@.2#&!.)($.,(&K%
8%#0;,%8%)&c

Span +,%00!)6(&K%("-#)(O%'(0%@%2&0(&K%($,%T;%)2'(0-#)(#0(&K%(#2&!C%(%)&,'($!%@*c(4
)%W( 0-#)(8#'( 5%( %)&%,%*( $,.8( &K%( );8%,!2( O%'-#*( .,( &K%( O).5( 8#'( 5%
;0%*(&.(#*b;0&( &K%(0-#)c(JK%( $,%T;%)2'(0-#)( ,#)6%0( $,.8(>Y>(8^A( &.(>QQ
O^A( !)( $#2&.,0( .$( Dc( 4( );8%,!2#@@'( %)&%,%*( 0-#)( !0( ,.;)*%*( ;-( &.( &K%( )%F&
@#,6%0&(#@@.W#5@%(0-#)c

1$( &K%( )%W( 0-#)( !0( !)2.8-#&!5@%( W!&K( &K%( Q( &.( >QQ( O^A( $,%T;%)2'( ,#)6%
5%2#;0%(&K%(0&#,&(.,(2%)&%,($,%T;%)2'(!0(2@.0%(&.(&K%(@!8!&0(.$(&K%(,#)6%`(&K%)
&K%(0&#,&(.,(2%)&%,($,%T;%)2'(W!@@(5%(#*b;0&%*(&.(#22.88.*#&%(&K%()%W(0-#)c

7K#)6!)6( &K%( 0-#)( W!@@( 2K#)6%( &K%( 9!)%W!*&K( f"-#)ZRQQh( #)*( 42T;!0!&!.)
J!8%(fRQQZ"-#)hc

Linewidth( JK%( 9!)%W!*&K( O%'( 0%@%2&0( &K%( @!)%W!*&K( #0( &K%( #2&!C%( %)&,'( $!%@*c( JK%
@!)%W!*&K( !0(*%$!)%*(#0( &K%(0-#)(*!C!*%*(5'(RQQc(JK%( @!)%W!*&K( ,#)6%0( $,.8
cRPP( 8^A( &.( DGQ( ^A( !)( $#2&.,0( .$( Dc( 4( );8%,!2#@@'( %)&%,%*( @!)%W!*&K( !0
,.;)*%*(;-(&.(&K%()%F&(@#,6%0&(#@@.W#5@%(@!)%W!*&Kc

7K#)6!)6(&K%(@!)%W!*&K(W!@@(2K#)6%(&K%("-#)(f9!)%W!*&KxRQQh(#)*(42T;!0!&!.)
J!8%( f>Z9!)%W!*&Khc( 1$( &K%( )%W( 0-#)( !0( !)2.8-#&!5@%(W!&K( &K%( Q( &.( >QQ( O^A
$,%T;%)2'(,#)6%(5%2#;0%(&K%(0&#,&(.,(2%)&%,($,%T;%)2'( !0(2@.0%( &.( &K%( @!8!&0
.$( &K%( ,#)6%`( &K%)( &K%( 0&#,&( .,( 2%)&%,( $,%T;%)2'( W!@@( 5%( #*b;0&%*( &.
#22.88.*#&%(&K%()%W(0-#)c

Acquisition Time JK%( 42T;!0!&!.)( J!8%( O%'( 0%@%2&0( &K%( #2T;!0!&!.)( &!8%( #0( &K%( #2&!C%( %)&,'
$!%@*c(JK%(#2T;!0!&!.)( &!8%( !0(*%$!)%*(#0( &K%(,%2!-,.2#@(.$( &K%( @!)%W!*&Kc(JK%
#2T;!0!&!.)( &!8%( ,#)6%0( $,.8( DQYPc>( 0( &.( RcQQ( 80( !)( $#2&.,0( .$( Dc( 4



   FREQUENCY MENU   

R?D

);8%,!2#@@'( %)&%,%*( #2T;!0!&!.)( &!8%( !0( ,.;)*%*( *.W)( &.( &K%( )%F&( $#0&%0&
#@@.W#5@%(#2T;!0!&!.)(&!8%c

7K#)6!)6( &K%(#2T;!0!&!.)( &!8%(W!@@( 2K#)6%( &K%("-#)( fRQQZ42T;!0!&!.)(J!8%h
#)*(9!)%W!*&K(f>Z42T;!0!&!.)(J!8%hc(1$(&K%()%W(0-#)(!0(!)2.8-#&!5@%(W!&K(&K%
Q(&.(>QQ(O^A($,%T;%)2'(,#)6%(5%2#;0%(&K%(0&#,&(.,(2%)&%,($,%T;%)2'(!0(2@.0%
&.(&K%(@!8!&0(.$(&K%(,#)6%`(&K%)(&K%(0&#,&(.,(2%)&%,($,%T;%)2'(W!@@(5%(#*b;0&%*
&.(#22.88.*#&%(&K%()%W(0-#)c

Full Span +,%00!)6( &K!0(O%'( !88%*!#&%@'(0%&0( &K%("-#)( &.( >QQ( O^A`( 9!)%W!*&K( &.( DGQ
^A`( 42T;!0!&!.)( J!8%( &.( RcQQ( 80`( "&#,&( <,%T;%)2'( &.( QcQ( ^A`( #)*( 7%)&%,
<,%T;%)2'(&.(GQcQ(O^Ac

Start Frequency JK%( "&#,&( <,%T;%)2'( O%'( 0%@%2&0( &K%( 0&#,&( $,%T;%)2'( .$( &K%( 0-#)( #0( &K%
#2&!C%(%)&,'($!%@*c(JK%(O).5(#*b;0&0(&K%(0&#,&($,%T;%)2'(!)(0&%-0(%T;#@(&.(&K%
@!)%W!*&Kc( 4( );8%,!2#@@'( %)&%,%*( $,%T;%)2'( !0( ,.;)*%*( &.( &K%( )%#,%0&
$,%T;%)2'(5!)(f%F#2&(8;@&!-@%(.$(&K%( @!)%W!*&Khc( 1$( &K%()%W(0&#,&( $,%T;%)2'( !0
!)2.8-#&!5@%(W!&K( &K%(0-#)(5%2#;0%(.$( &K%(Q( &.(>QQ(O^A( ,#)6%( @!8!&0`( &K%)
&K%(0&#,&($,%T;%)2'(W!@@(5%(0%&(&.(&K%(2@.0%0&(#@@.W#5@%(C#@;%c

Center Frequency JK%(7%)&%,(<,%T;%)2'(O%'(0%@%2&0( &K%(2%)&%,( $,%T;%)2'(.$( &K%(0-#)(#0( &K%
#2&!C%(%)&,'( $!%@*c(JK%(O).5(#*b;0&0( &K%( 2%)&%,( $,%T;%)2'( !)( 0&%-0( %T;#@( &.
&K%( @!)%W!*&Kc( 4( );8%,!2#@@'( %)&%,%*( $,%T;%)2'( !0( ,.;)*%*( &.( &K%( )%#,%0&
$,%T;%)2'(5!)(f%F#2&(8;@&!-@%(.$(&K%(@!)%W!*&Khc(1$(&K%()%W(2%)&%,($,%T;%)2'(!0
!)2.8-#&!5@%(W!&K( &K%(0-#)(5%2#;0%(.$( &K%(Q( &.(>QQ(O^A( ,#)6%( @!8!&0`( &K%)
&K%(2%)&%,($,%T;%)2'(W!@@(5%(0%&(&.(&K%(2@.0%0&(#@@.W#5@%(C#@;%c

Notem
42&!C#&!)6( &K%( "&#,&( .,( 7%)&%,( <,%T;%)2'( $!%@*0( $!F%0( &K%( 0&#,&( .,( 2%)&%,
$,%T;%)2'( $.,( 0;50%T;%)&( #*b;0&8%)&0( &.( &K%( $,%T;%)2'( 0-#)c( <;,&K%,
#*b;0&8%)&0( &.( &K%( 0-#)( @%#C%( &K%( 0-#)( 0&#,&( .,( 2%)&%,( ;)&.;2K%*`( %C%)
WK%)(&K%(0&#,&(.,(2%)&%,($,%T;%)2'(5%2.8%0(*%?#2&!C#&%*(#0(#(8%);(2K.!2%c
JK%(8.0&(,%2%)&@'(#2&!C#&%*(.$(&K%("&#,&(.,(7%)&%,(<,%T;%)2'($!%@*0(0%&0(&K%
0-#)(#*b;0&8%)&(8.*%c

E)@#,6!)6(&K%($,%T;%)2'(0-#)(8#'(2K#)6%(&K%(0&#,&(#)*(2%)&%,($,%T;%)2!%0c
JK!0( !0( 5%2#;0%( &K%0%( $,%T;%)2!%0( #,%( #@W#'0( %F#2&( $,%T;%)2'( 5!)0( .,
8;@&!-@%0(.$(&K%(@!)%W!*&Kc(9#,6%,(0-#)0(K#C%( @#,6%,( @!)%W!*&K0(#)*( &K;0( &K%
0&#,&(#)*(0&.-($,%T;%)2!%0(8#'()%%*(&.(5%(,.;)*%*(&.(&K%()%#,%0&(#@@.W#5@%
5!)(.$(&K%()%W(0-#)c



   MEASURE MENU   

R?U

Measure JK%(=%#0;,%(8%);( !0( ;0%*( &.( 0%@%2&( &K%(8%#0;,%8%)&( &'-%`( *!0-@#'( &'-%`
;)!&0(#)*(W!)*.W($;)2&!.)c(JK%(=%#0;,%(8%);(#@0.(#2&!C#&%0( &K%(2#@2;@#&.,
$.,(&,#2%(8#&Kc

Measure Keys E#2K(=%#0;,%([%'( #2&!C#&%0( #( 0;5(8%);c(E#2K( 0;5(8%);( !0( *%02,!5%*( !)
*%&#!@(!)(&K%($.@@.W!)6(-#6%0c



   MEASURE MENU   

R?R

Measure JK%( =%#0;,%( 0;5( 8%);( 0%@%2&0( &K%( &'-%( .$( 8%#0;,%8%)&( $.,( &K%( #2&!C%
&,#2%c

Spectrum JK%("LPIQ($!@&%,0(&K%(!)-;&(*#&#(!)(,%#@(&!8%(&.(-,.C!*%(#(&!8%(,%2.,*(W!&K(&K%
*%0!,%*($,%T;%)2'(0-#)(#)*( &K%)(-%,$.,80(#)(<<J(.)( &K!0( ,%2.,*c(+,%00!)6
&K%("-%2&,;8(O%'(*!0-@#'0(&K!0(<<J(.)(&K%(#2&!C%(&,#2%c

PSD JK%(+"N(.,(+.W%,("-%2&,#@(N%)0!&'( !0( &K%(8#6)!&;*%(.$( &K%(0-%2&,;8( f&K%
0T;#,%( ,..&( .$( u&K%( <<J( &!8%0( !&0( 2.8-@%F( 2.)b;6#&%vh( ).,8#@!A%*( &.( #
5#)*W!*&K(.$(>(^Ac(JK!0(8%#0;,%8%)&(#--,.F!8#&%0(&K%(#8-@!&;*%(W!&K!)(#(>
^A( 5#)*W!*&K( @.2#&%*( #&( %#2K( $,%T;%)2'( 5!)c( JK%( #2&;#@( @!)%W!*&K( #)*
W!)*.W( $;)2&!.)( #,%( 2.8-%)0#&%*( $.,( !)( &K!0( 2#@2;@#&!.)c( JK!0( #@@.W0
8%#0;,%8%)&0(&#O%)(W!&K(*!$$%,%)&(0-#)0(.,(W!)*.W0(&.(5%(2.8-#,%*c

Note:
+"N(8%#0;,%8%)&0( #,%( &'-!2#@@'( ;0%*( &.(8%#0;,%( ).!0%( .,( ).!0%( *%)0!&'c
JK%( *#&#( C#@;%0( #,%( ,%#*( .;&( !)( 3.@&0Zj^A( .,( *V3Zj^Ac( BK%)( 8%#0;,!)6
\#;00!#)( ).!0%( 0.;,2%0`( &K%( ).!0%( !)( 5#)*W!*&K0( .&K%,( &K#)( >( ^A(8#'( 5%
.5&#!)%*( 5'( 8;@&!-@'!)6( &K%( ,%#*!)6( 5'( &K%( 0T;#,%( ,..&( .$( &K%( *%0!,%*
5#)*W!*&Kc(JK!0(!0(&,;%(.)@'($.,(\#;00!#)().!0%c

BK%)(8%#0;,!)6( +"N`( &K%( N!0-@#'(8#'( .)@'( 5%( 0%&( &.( 9.6( =#6)!&;*%( .,
9!)%#,(=#6)!&;*%c



   MEASURE MENU   

R?G

Time Record JK%(J!8%(L%2.,*( !0( &K%(8!)!8;8(#8.;)&(.$( $!@&%,%*( !)-;&(*#&#( ,%T;!,%*( &.
6%)%,#&%(#)(<<J(W!&K(&K%(*%0!,%*(0-#)(#)*(@!)%W!*&Kc(JK%("LPIQ($!@&%,0(&K%
!)-;&( *#&#( !)( ,%#@( &!8%( &.( -,.C!*%( #( 0&,%#8(.$( *#&#( -.!)&0( W!&K( &K%( 2.,,%2&
$,%T;%)2'(0-#)c(JK%( &!8%( ,%2.,*( 2.)0!0&0( .$( G>D( .$( &K%0%( -.!)&0`( .$(WK!2K
.)@'(&K%($!,0&(RQQ(#,%(*!0-@#'%*c

BK%)(#C%,#6!)6(!0(.)`(.)@'(0-%2&,#(#,%(#C%,#6%*c(JK%(J!8%(L%2.,*(0K.W0
&K%(@#&%0&(&!8%(,%2.,*(;0%*(&.(2#@2;@#&%(#(0-%2&,;8c

Note:
JK%( "LPIQ( !0(not( #( *!6!&#@( .02!@@.02.-%c( JK%( J!8%( L%2.,*( #@W#'0( 0K.W0
$!@&%,%*(*#&#(#)*(*.%0().&(,%0%85@%(#)(.02!@@.02.-%(&,#2%(.$(&K%(0#8%(!)-;&c

JK%( !)-;&(*#&#( $!@&%,( !0(#(2.8-@%F( $!@&%,('!%@*!)6(2.8-@%F(.;&-;&0c(JK;0`( &K%
&!8%(,%2.,*(K#0(#(,%#@(#)*(!8#6!)#,'(-#,&(#0(W%@@(#0(-K#0%(#00.2!#&%*(W!&K
%#2K(&!8%(5!)c

Octave Analysis X2&#C%(4)#@'0!0(2.8-;&%0( &K%(0-%2&,#@(#8-@!&;*%(W!&K!)(>ZU(.2&#C%(5#)*0c
JK%(#)#@'A%,(2.8-;&%0(#().,8#@(<<J`( &K%)(2#@2;@#&%0( &K%( ,80(0;8(.$( &K%
$,%T;%)2'(2.8-.)%)&0(W!&K!)(%#2K(5#)*c(BK%)(X2&#C%(4)#@'0!0(!0(.)`(.)@'
&K%(9.6(=#6)!&;*%(8#'(5%(*!0-@#'%*c(4@0.`(&K%(*!0-@#'(!0(#@W#'0(@.6#,!&K8!2
.)( &K%( ]( #F!0`( *!0-@#'!)6( %C%)@'( 0-#2%*( .2&#C%0c( JK%( @%$&( #)*( ,!6K&( 8.0&
5#)*0(#,%(@#5%@@%*(.)(&K%(6,#-K(5'(2%)&%,($,%T;%)2'(#)*(5#)*();85%,c(JK%
8#,O%,( ,%#*0( &K%( 2%)&%,( $,%T;%)2!%0( .$( &K%( 5#)*0( ,.;)*%*( &.( &K%( )%#,%0&
%C%)( $,%T;%)2'c( JK%( #2&;#@( 5#)*( $,%T;%)2!%0( #,%( %F#2&( #22.,*!)6( &.( &K%
4H"1(0&#)*#,*c

Note:
BK%)(.2&#C%(#)#@'0!0(!0(.)($.,(%!&K%,(&,#2%`(&K%(<LE_(8%);(W!@@(*!0-@#'(&K%
5#)*(8%);($.,(5.&K(&,#2%0c(JK!0(!0(5%2#;0%(5.&K(&,#2%0(8;0&(K#C%(&K%(0#8%
0-#)c(JK;0`(!$(.)%(&,#2%(!0(8%#0;,!)6(.2&#C%(#)#@'0!0`(&K%(.&K%,(&,#2%a0(0-#)
!0(*%&%,8!)%*(5'(&K%(5#)*0(*!0-@#'%*(!)(&K%(.2&#C%(#)#@'0!0c

<;,&K%,8.,%`( !)( .,*%,( &.( -%,$.,8( UQ( 5#)*( #)#@'0!0( #22;,#&%@'`( &K%( "LPIQ
8;0&( 2.85!)%( 0-%2&,#( &#O%)( W!&K( &W.( *!$$%,%)&( .C%,@#--!)6( 0-#)0c( JK!0( !0
5%2#;0%( &K%( $,%T;%)2'( ,#)6%( .$( UQ( 5#)*0( ,%T;!,%0(8.,%( &K#)( RQQ( @!)%#,@'
0-#2%*( $,%T;%)2'( -.!)&0c(BK%)( UQ( 5#)*( #)#@'0!0( !0( 2K.0%)`( &K%( #)#@'A%,
#@&%,)#&%0( 5%&W%%)( &W.( *!$$%,%)&( 0-#)0c( 1$( .)%( &,#2%( !0( *!0-@#'!)6( UQ( 5#)*
.2&#C%0`( &K%)( &K%( .&K%,( &,#2%( W!@@( 0K.W( 0-%2&,#( &#O%)( W!&K( #@&%,)#&!)6
$,%T;%)2'( 0-#)0( #)*( !0( ).&( C%,'( ;0%$;@c( 1)( 6%)%,#@`( WK%)( ;0!)6( .2&#C%
#)#@'0!0`(.)@'(&K%(&,#2%(0K.W!)6(.2&#C%0(!0(8%#)!)6$;@c

X)@'(.)%(&,#2%(8#'(5%(8%#0;,!)6(.2&#C%(#)#@'0!0(#&(#(&!8%c(JK%(.&K%,(&,#2%
8;0&(5%(8%#0;,!)6(0-%2&,;8`(+"N(.,(&!8%(,%2.,*c



   MEASURE MENU   

R?I

J.( 2K..0%( &K%( );85%,( .$( 5#)*0( *!0-@#'%*`( &K%( 0&#,&!)6( 5#)*( #)*( &K%
W%!6K&!)6( $;)2&!.)`( ;0%( &K%( <LE_(8%);c( JK%(<LE_(8%);( W!@@( *!0-@#'( &K%
5#)*(0%@%2&!.)(8%);(0K.W)(#&(&K%(,!6K&(WK%)%C%,(.2&#C%(#)#@'0!0(!0(.)c

# Bands JK%( z( V#)*0( O%'( &.66@%0( &K%( .2&#C%( #)#@'0!0( ,#)6%( 5%&W%%)( >G( #)*( UQ
5#)*0c(JK%(5#)*0(#,%(#@W#'0(>ZU(.2&#C%c

Starting Band +,%00!)6(&K!0(O%'(#2&!C#&%0(&K%("&#,&!)6(V#)*();85%,(%)&,'($!%@*c(JK%("LPIQ
2#)(*!0-@#'(5#)*0(?D(&K,.;6K(RYc(JK%(0&#,&!)6(5#)*(2#)(,#)6%($,.8(?D(&.(RY
8!);0(&K%();85%,(.$(5#)*0(f>G(.,(UQhc

Weighting JK%( B%!6K&!)6( O%'( &.66@%0( 5%&W%%)( ).( W%!6K&!)6( #)*( 4( W%!6K&!)6c( 4
W%!6K&!)6( 2.8-%)0#&%0( $.,( #;*!&.,'( 0%)0!&!C!&'( #)*( 2#)( -,.C!*%( *#&#
2.8-#,#5@%(&.(&K#&(*%,!C%*($,.8(#)#@.6(#)#@'0!0(%T;!-8%)&c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)(=E4"(8%);c



   MEASURE MENU   

R?P

Display JK%(N!0-@#'(0;5(8%);(#@@.W0( &K%(;0%,( &.(2K..0%( &K%(*!0-@#'%*(T;#)&!&'( $.,
&K%(#2&!C%(&,#2%c

Log Mag. JK!0(O%'(*!0-@#'0(&K%(8#6)!&;*%(.$(&K%(8%#0;,%8%)&(.)(#(@.6#,!&K8!2(02#@%c
X)@'(&K%(#2&!C%(&,#2%(*!0-@#'(!0(#$$%2&%*c(V.&K(&K%(J!8%(L%2.,*(f#0(*%$!)%*
!)( &K!0( #)#@'A%,h( #)*( &K%( 2.,,%0-.)*!)6( <<J( #,%( 2.8-@%F( T;#)&!&!%0c( JK%
8#6)!&;*%(!0(&K%(0T;#,%(,..&(.$(&K%(-,.*;2&(.$(&K%(8%#0;,%8%)&(*#&#(#)*(!&0
2.8-@%F(2.)b;6#&%c

Linear Mag. JK!0(O%'(*!0-@#'0(&K%(8#6)!&;*%(.$(&K%(8%#0;,%8%)&(.)(#(@!)%#,(02#@%c(X)@'
&K%(#2&!C%(&,#2%(*!0-@#'(!0(#$$%2&%*c(V.&K(&K%(J!8%(L%2.,*(f#0(*%$!)%*(!)(&K!0
#)#@'A%,h(#)*(&K%(2.,,%0-.)*!)6(<<J(#,%(2.8-@%F(T;#)&!&!%0c(JK%(8#6)!&;*%
!0(&K%(0T;#,%(,..&(.$( &K%(-,.*;2&(.$( &K%(8%#0;,%8%)&(*#&#(#)*( !&0(2.8-@%F
2.)b;6#&%c

Real Part JK!0(O%'(*!0-@#'0( &K%(,%#@(-#,&(.$( &K%(8%#0;,%8%)&(.)(#( @!)%#,(02#@%c(X)@'
&K%(#2&!C%(&,#2%(*!0-@#'(!0(#$$%2&%*c(V.&K(&K%(J!8%(L%2.,*(f#0(*%$!)%*(5'(&K%
"LPIQh( #)*( &K%( 2.,,%0-.)*!)6( "-%2&,;8( #,%( 2.8-@%F( T;#)&!&!%0( #)*( &K;0
K#C%(#(,%#@(-#,&c(+"N(#)*(X2&#C%(4)#@'0!0(#,%().&(2.8-@%F(#)*(.)@'(*!0-@#'
8#6)!&;*%0c

Imag. Part JK!0(O%'(*!0-@#'0(&K%(!8#6!)#,'(-#,&(.$( &K%(8%#0;,%8%)&(.)(#( @!)%#,(02#@%c
X)@'(&K%(#2&!C%(&,#2%(*!0-@#'(!0(#$$%2&%*c(V.&K(&K%(J!8%(L%2.,*(f#0(*%$!)%*
5'(&K%("LPIQh(#)*(&K%(2.,,%0-.)*!)6("-%2&,;8(#,%(2.8-@%F(T;#)&!&!%0(#)*
&K;0(K#C%(#)(!8#6!)#,'(-#,&c(+"N(#)*(X2&#C%(4)#@'0!0(#,%().&(2.8-@%F(#)*
.)@'(*!0-@#'(8#6)!&;*%0c



   MEASURE MENU   

R?M

Phase JK!0(O%'(*!0-@#'0(&K%(-K#0%(.$(&K%(8%#0;,%8%)&(.)(#(@!)%#,(02#@%c(X)@'(&K%
#2&!C%( &,#2%( *!0-@#'( !0( #$$%2&%*c( V.&K( &K%( J!8%( L%2.,*( f#0( *%$!)%*( 5'( &K%
"LPIQh( #)*( &K%( 2.,,%0-.)*!)6( "-%2&,;8( #,%( 2.8-@%F( T;#)&!&!%0( #)*( &K;0
K#C%( -K#0%c( +"N( #)*(X2&#C%( 4)#@'0!0( #,%( ).&( 2.8-@%F( #)*( .)@'( *!0-@#'
8#6)!&;*%0c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)(=E4"(8%);c



   MEASURE MENU   

R?Y

Units JK%(/)!&0(0;5(8%);(#@@.W0(&K%(;0%,(&.(2K..0%(&K%(*!0-@#'(;)!&0($.,(&K%(#2&!C%
&,#2%c

Volts Pk (EU PK) JK!0( O%'( 2K..0%0( ;)!&0( .$( 3.@&0( +%#O( .,( E)6!)%%,!)6( /)!&0( +%#O( $.,( &K%
#2&!C%(&,#2%c

Volts RMS (EU RMS) JK!0( O%'( 2K..0%0( ;)!&0( .$( 3.@&0( L="( .,( E)6!)%%,!)6( /)!&0( L="( $.,( &K%
#2&!C%(&,#2%c

dBV (dBEU) JK!0(O%'(2K..0%0(;)!&0(.$(*V3.@&0(+%#O(.,(*VE)6!)%%,!)6(/)!&0(+%#O($.,(&K%
#2&!C%(&,#2%c

dBVRMS (dBEURMS) JK!0(O%'(2K..0%0(;)!&0(.$(*V3.@&0(L="(.,(*VE)6!)%%,!)6(/)!&0(L="($.,(&K%
#2&!C%(&,#2%c

*V( ;)!&0( #,%( ).&( #C#!@#5@%(WK%)( *!0-@#'!)6( L%#@( .,( 18#6!)#,'( -#,&0( .$( &K%
0-%2&,;8c(JK!0(!0(5%2#;0%(&K%(*#&#(C#@;%0(8#'(5%()%6#&!C%c

Volts/EU JK!0( O%'( 2K..0%0( WK%&K%,( &K%( $;)*#8%)&#@( ;)!&( !0( 3.@&0( .,( ;0%,( *%$!)%*
E)6!)%%,!)6(/)!&0( fE/hc(7K..0!)6(E/(W!@@( #2&!C#&%( &K%(E/(*%$!)!&!.)(8%);
0K.W)(5%@.Wc



   MEASURE MENU   

R?>Q

EU Label +,%00!)6( &K!0( O%'( #2&!C#&%0( &K%( E/( 9#5%@( %)&,'( $!%@*c( /0%( &K%( 49J( O%'0( &.
%)&%,(#()#8%($.,(&K%(%)6!)%%,!)6(;)!&0c

  EU/Volt +,%00!)6( &K!0( O%'( #2&!C#&%0( &K%(E/( 02#@!)6( %)&,'( $!%@*c( E)&%,( &K%( );85%,( .$
%)6!)%%,!)6(;)!&0(-%,(3.@&c

   Return JK!0(O%'(,%&;,)0(&.(&K%(/)!&0(0;5(8%);c

BK%)(+K#0%(!0(5%!)6(*!0-@#'%*(.)(&K%(#2&!C%(&,#2%`(&K%(/)!&0(8%);(#--%#,0
#0( 0K.W)( &.( &K%( @%$&c( +K#0%( C#@;%0( #,%( #@W#'0( 5%&W%%)( ?>MQ( #)*( k>MQ
*%6,%%0c(JK%(#)#@'A%,(*.%0().&(r;)W,#-r(-K#0%c

JK%(-K#0%(.$(#(-#,&!2;@#,( $,%T;%)2'(5!)( !0(0%&( &.(A%,.( !$()%!&K%,( &K%(,%#@().,
!8#6!)#,'(-#,&(.$(&K%(<<J(!0(6,%#&%,(&K#)(QcQ>Do(.$($;@@(02#@%(f?PM(*V(5%@.W
$c0chc( JK!0( #C.!*0( &K%(8%00'( -K#0%( *!0-@#'( #00.2!#&%*( W!&K( &K%( ).!0%( $@..,c
fL%8%85%,`( %C%)( !$( #( 0!6)#@( !0( 08#@@`( !&0( -K#0%( %F&%)*0( .C%,( &K%( $;@@( UIQ
*%6,%%0ch

Degs JK!0(O%'(2K..0%0(*%6,%%0($.,(&K%(+K#0%(*!0-@#'c

Rads JK!0(O%'(2K..0%0(,#*!#)0($.,(&K%(+K#0%(*!0-@#'c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)(=E4"(8%);c

Note:
JK%( 2K.!2%( .$( ;)!&0( *.%0( ).&( #$$%2&( &K%( *!0-@#'( 02#@!)6`( WK%&K%,( @!)%#,( .,
@.6#,!&K8!2c(JK%(=#,O%,(#)*(*#&#(,%#*.;&0(,%$@%2&(&K%(2K.!2%(.$(;)!&0(5;&(&K%
6,#-K(,%8#!)0(;)2K#)6%*c



   MEASURE MENU   

R?>>

Window JK%(B!)*.W(0;58%);(#@@.W0(&K%(;0%,(&.(2K..0%( &K%(W!)*.W($;)2&!.)c(V.&K
&,#2%0(;0%(&K%(0#8%(W!)*.W($;)2&!.)c(4(&,#2%(8#'(5%(,%2#@@%*($,.8(*!0O(W!&K
#(W!)*.W(*!$$%,%)&( &K#)( &K%( r@!C%r(W!)*.Wc(JK!0( !0( &K%( .)@'( 2#0%(WK%,%( &K%
W!)*.W(.)(&K%(6,#-K(!0(.&K%,(&K#)(&K%(r@!C%r(W!)*.W(0K.W)(!)(&K!0(8%);c

Uniform JK!0(O%'(0%@%2&0().(W!)*.W!)6( f;)!$.,8( .,( ,%2&#)6;@#,(W!)*.W( $;)2&!.)h( .$
&K%( &!8%( ,%2.,*c( JK!0( W!)*.W( -,.C!*%0( K!6K( #8-@!&;*%( #22;,#2'( .)@'( $.,
$,%T;%)2!%0(%F#2&@'(.)(#(5!)(#)*(-..,($,%T;%)2'(0%@%2&!C!&'(8#O!)6(!&(#(-..,
2K.!2%( $.,( 2.)&!);.;0( 0!6)#@0c( 1&( !0( -,!8#,!@'( ;0%$;@( $.,( #)#@'A!)6( !8-;@0%0
#)*(&,#)0!%)&0(WK!2K(#,%(0K.,&%,(&K#)(#(&!8%(,%2.,*c

Flattop JK!0( O%'( 0%@%2&0( &K%( <@#&&.-(W!)*.Wc( JK!0(W!)*.W(K#0( &K%( @%#0&( ,!--@%( #)*
&K;0(&K%(08#@@%0&(#8-@!&;*%(%,,.,0($.,($,%T;%)2!%0().&(%F#2&@'(.)(#(5!)c( 1&( !0
8.0&(;0%$;@($.,(-,%2!0%(#8-@!&;*%(8%#0;,%8%)&0c

Hanning JK!0(O%'(0%@%2&0(&K%(^#))!)6(W!)*.Wc(JK%(^#))!)6(W!)*.W(K#0(#(,%@#&!C%@'
)#,,.W( 8#!)@.5%( #)*( @.W( 0!*%@.5%0( -,.C!*!)6( @.W( @%#O#6%( f0-%2&,#@
5,.#*%)!)6h(#)*(6..*(0%@%2&!C!&'c

BMH JK!0( O%'( 0%@%2&0( &K%( V@#2O8#)?^#,,!0( W!)*.Wc( JK!0( W!)*.W( K#0( &K%
)#,,.W%0&( 8#!)@.5%( #)*( &K%( $#0&%0&( ,.@@?.$$( $.,( &K%( 5%0&( 0%@%2&!C!&'c( JK!0
W!)*.W(!0(%0-%2!#@@'(;0%$;@(!)(8%#0;,%8%)&0(,%T;!,!)6(&K%(8.,%(&K#)(PQ(*V
.$( *')#8!2( ,#)6%( 0!)2%( !&( K#0( &K%( @.W%0&( @%#O#6%( #)*( 5,.#*%)!)6( .$( &K%
0O!,&0c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)(=E4"(8%);c



   MEASURE MENU   

R?>D

Calculator JK%(7#@2;@#&.,(0;5(8%);(#@@.W0( &K%(;0%,( &.(-%,$.,8(#,!&K8%&!2(2#@2;@#&!.)0
W!&K(&K%(&,#2%(*#&#c(X-%,#&!.)0(#,%(-%,$.,8%*(.)(&K%(%)&!,%(&,#2%`(,%6#,*@%00
.$(6,#-K!2#@(%F-#)0!.)c

7#@2;@#&!.)0(&,%#&(&K%(*#&#(#0(!)&,!)0!2(C#@;%0`(%!&K%,(3.@&0`(E/(.,(*%6,%%0c(1$
#(6,#-K(!0(0K.W!)6(*V`(&K%)(8;@&!-@'!)6(5'(>Q(W!@@(,#!0%(&K%(6,#-K(5'(DQ(*V
#)*(*!C!*!)6(5'(>Q(W!@@(@.W%,(&K%(6,#-K(5'(DQ(*Vc

+%,$.,8!)6(#(2#@2;@#&!.)(.)(&K%(#2&!C%(&,#2%(W!@@(0%&(&K%(<!@%(J'-%(&.(7#@2(&.
!)*!2#&%(&K#&(&K%(&,#2%(!0().&(9!C%c(JK!0(!0(0K.W)(5'(&K%(r<!@%w7#@2r(8%00#6%
#&( &K%( @.W%,( @%$&( .$( &K%( 6,#-Kc( JK%( #)#@'A%,( 2.)&!);%0( &.( ,;)`( 5;&( &K%
2#@2;@#&%*( &,#2%( W!@@( ).&( 5%( ;-*#&%*c( J.( ,%&;,)( &K%( &,#2%( &.( @!C%( 8.*%`
#2&!C#&%( &K%( &,#2%(#)*(-,%00( &K%( u"J4LJv(O%'c(JK%(<!@%(J'-%(W!@@( ,%&;,)( &.
9!C%c

Operation JK%(X-%,#&!.)( $;)2&!.)(0%@%2&0( &K%( &'-%(.$(.-%,#&!.)( &.(5%(-%,$.,8%*c( JK%
#**`( 0;5&,#2&`( 8;@&!-@'`( #)*( *!C!*%( $;)2&!.)0( ,%T;!,%( #( 0%2.)*( #,6;8%)&
WK!2K(8#'(5%(#();85%,`(W(fD|$h`(.,(&K%(.&K%,(&,#2%c(JK%(@.6(f5#0%(>Qh(#)*
0T;#,%(,..&($;)2&!.)(,%T;!,%().(#,6;8%)&c

Do Calc +,%00!)6( &K!0( O%'( 0&#,&0( &K%( #2&;#@( 2#@2;@#&!.)c( JK%( r7#@2;@#&!)6r( 8%00#6%
#--%#,0(5%@.W(&K%(6,#-K(WK!@%(2#@2;@#&!.)0(#,%( !)(-,.6,%00c(JK%(2#@2;@#&!.)
;0%0( &K%( .-%,#&!.)( 0-%2!$!%*( 5'( &K%(X-%,#&!.)( O%'( #)*( ;0%0( &K%( #,6;8%)&
2K.0%)(5'(&K%(4,6;8%)&(O%'0c

H.&%(&K#&(8#)'(.-%,#&!.)0(W!@@(,%T;!,%(#)(4;&."2#@%(&.(*!0-@#'(&K%(,%0;@&(.)
&K%(6,#-Kc



   MEASURE MENU   

R?>U

Argument Type JK%(4,6;8%)&(J'-%($;)2&!.)(0%@%2&0(5%&W%%)(#(2.)0&#)&(#,6;8%)&`(W(fD|$h`
#)*(#(0%2.)*(*#&#(&,#2%c(4(2.)0&#)&(#,6;8%)&(#**0(.,(0;5&,#2&0(#(2.)0&#)&`
.,( 8;@&!-@!%0( .,( *!C!*%0( 5'( #( 2.)0&#)&c( 7K..0!)6( W( ;0%0( &K%( #,6;8%)&
D|}$,%T;%)2'($.,(%#2K($,%T;%)2'(5!)c(JK%(.&K%,(6,#-K(.-&!.)(;0%0(&K%(.&K%,
f!)#2&!C%h( &,#2%(#0( &K%(#,6;8%)&c(JK%,%( !0().(#&&%8-&( &.(2K%2O(WK%&K%,( &K%
0-#)0(#,%(&K%(0#8%`(.,(%C%)(WK%&K%,(&K%(8%#0;,%8%)&(*#&#(#,%(.$(&K%(0#8%
&'-%c(1)(&K!0(2#0%`(2#@2;@#&!.)0(#,%(-%,$.,8%*(.)(#(5!)(5'(5!)(5#0!0`( !c%c(5!)
z>(.$(.)%(&,#2%(!0(#**%*(&.(5!)(z>(.$(&K%(.&K%,(&,#2%`(5!)(zD(!0(#**%*(&.(5!)
zD`( %&2c( 1)( &K%( 2#0%( .$( *!C!*%`( &K%( #2&!C%( &,#2%( !0( *!C!*%*( 5'( &K%( !)#2&!C%
&,#2%c(4(*!0O($!@%(8#'(5%(;0%*(#0(.)%(.$(&K%(&,#2%0(5'(,%2#@@!)6(#($!@%(!)&.(.)%
.$(&K%(6,#-K0c

1$( &K%( 4,6;8%)&( &'-%( !0( #( 2.)0&#)&`( &K%)( &K%( 4,6;8%)&( #)*( =#,O%,( &.
4,6;8%)&($;)2&!.)0(#,%(*!0-@#'%*c

Argument +,%00!)6(&K%(4,6;8%)&(O%'(#2&!C#&%0(&K%(2.)0&#)&(#,6;8%)&(%)&,'($!%@*c(/0%
&K%(O%'-#*(&.(%)&%,(#();8%,!2#@(#,6;8%)&c(1)&%6%,(f?Uh`(,%#@(f?UcQh`(.,($@.#&!)6
-.!)&(f?QcUEk>h($.,8#&0(#,%(#@@(#@@.W%*c

Marker to Arg. JK%( =#,O%,( &.( 4,6;8%)&( W!@@( 2.-'( &K%( *#&#( C#@;%( .$( &K%( 8#,O%,( &.( &K%
2.)0&#)&( #,6;8%)&( $!%@*( #5.C%c( JK!0( !0( 2.)C%)!%)&( WK%)( 0;5&,#2&!)6( #
5#0%@!)%(.,().,8#@!A!)6(&.(#(*#&#(-.!)&c

H.&%m
JK!0($;)2&!.)(&#O%0(&K%(@!&%,#@(8#,O%,(,%#*.;&(#0(0K.W)(#5.C%(&K%(6,#-K(#)*
2.-!%0(!&(&.(&K%(#,6;8%)&($!%@*c(JK!0( !0( &,;%(%C%)( !$( &K%(8#,O%,( !0( ,%#*!)6( !)
*V3( ,#&K%,( &K#)(3.@&0c( JK%( 2#@2;@#&!.)( W!@@( ;0%( &K%( #,6;8%)&( #0( !$( !&( W%,%
3.@&0(#)*(,%0;@&(!)(8%#)!)6@%00(*#&#c(/0%(@!)%#,(;)!&0(WK%)(;0!)6(&K%(=#,O%,
&.(4,6c($;)2&!.)(&.(#C.!*(&K!0(8!0&#O%c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)(=E4"(8%);c



   MEASURE MENU   

R?>R



   DISPLAY MENU   

R?>G

Display( JK%(N!0-@#'(8%);(!0(;0%*(&.(2K#)6%(&K%(6,#-K(-#,#8%&%,0(#)*(8#,O%,(&'-%c
JK%(0%&&!)60($.,(&K%(#2&!C%(&,#2%(#,%(*!0-@#'%*(!)(&K!0(8%);c(H.&%(&K#&(8#,O%,
8.C%8%)&(!0(#2&!C#&%*(5'(&K%(u=4L[ELv(O%'(#)*().&(5'(&K!0(8%);c

Format JK%(<.,8#&(O%'(&.66@%0(5%&W%%)(0!)6@%(#)*(*;#@(&,#2%(02,%%)($.,8#&0c(JK%
u47J13E(JL47Ev(O%'(&.66@%0(&K%(#2&!C%(&,#2%c(1$(#(0!)6@%(6,#-K(!0(*!0-@#'%*`
&K%(u47J13E(JL47Ev(0W!&2K%0(&K%(6,#-K(5%&W%%)(J,#2%Q(#)*(J,#2%>c(1$(&W.
6,#-K0( #,%( *!0-@#'%*`( u47J13E( JL47Ev( 0%@%2&0( %!&K%,( &K%( ;--%,( .,( @.W%,
&,#2%(#0(#2&!C%c(BK%)(&K%($.,8#&(!0(0W!&2K%*(5#2O(&.("!)6@%`(&K%(#2&!C%(&,#2%
5%2.8%0(&K%(0!)6@%(*!0-@#'%*(&,#2%c

Marker On/Off/Trk JK!0( $;)2&!.)( &;,)0( &K%( 8#,O%,( .)( #)*( .$$( .,( 0%@%2&0( &,#2O!)6( 8.*%c( JK!0
$;)2&!.)(.)@'(#$$%2&0( &K%( #2&!C%( &,#2%c( E#2K( &,#2%( K#0( !&0( .W)(8#,O%,c( 1&( !0
0.8%&!8%0(*%0!,#5@%(&.(&;,)(.$$(&K%(8#,O%,(5%$.,%(-,!)&!)6(&K%(02,%%)c(BK%)
&K%(8#,O%,(!0(0%&(&.(J,#2O`(&K%(8#,O%,(#;&.8#&!2#@@'(0%%O0(&K%(8#F!8;8(.,
8!)!8;8(-.!)&(.$(&K%(&,#2%(f#22.,*!)6(&.(&K%(=#,O%,("%%O0(0%@%2&!.)hc

Marker Width JK!0( $;)2&!.)(0%@%2&0( &K%(W!*&K(.$( &K%(8#,O%,( ,%6!.)(*%$!)%*(5'( &K%(C%,&!2#@
*#0K%*(@!)%0(.)(&K%(6,#-Kc(X)@'(&K%(8#,O%,($.,(&K%(#2&!C%(&,#2%(!0(#$$%2&%*c

H.,8#@(W!*&K(!0(>ZD(.$(#(*!C!0!.)`(B!*%(!0(>(*!C!0!.)`(#)*("-.&(!0(#(0!)6@%(]
-.0!&!.)(.)(&K%(02,%%)(f&K%(8#,O%,(!0(#(0!)6@%(*#0K%*(@!)%hc

JK%(8#,O%,(,%6!.)(8.C%0(&.(&K%(@%$&(#)*(&.(&K%(,!6K&(#(0!)6@%(5!)(#&(#(&!8%c



   DISPLAY MENU   

R?>I

Marker Seeks( JK%( 8#,O%,( 0%#,2K%0( &K%( *#&#( -.!)&0( W!&K!)( &K%( 8#,O%,( ,%6!.)( $.,( &K%
8#F!8;8(.,(8!)!8;8(*#&#(C#@;%`(.,(2#@2;@#&%0(&K%(8%#)(.$(&K%(,%6!.)c(JK!0
O%'(&.66@%0(5%&W%%)(=#F`(=!)`(#)*(=%#)(#)*(.)@'(#$$%2&0(&K%(#2&!C%(&,#2%a0
8#,O%,c

BK%)(0%%O!)6(8!)!8;8(.,(8#F!8;8`(&K%(8#,O%,(!0(@.2#&%*(#&(&K%(8!)!8;8
.,(8#F!8;8(*#&#(-.!)&c(JK!0(#@@.W0(-%#O0(#)*(C#@@%'0(!)(&K%(*#&#(&.(5%(,%#*
%#0!@'c(BK%)(0%%O!)6(8%#)`(&K%(](-.0!&!.)(.$(&K%(8#,O%,(!0(&K%(2%)&%,(.$(&K%
8#,O%,(,%6!.)(#)*(&K%(:(-.0!&!.)(!0(&K%(8%#)(.$(&K%(*#&#(W!&K!)(&K%(,%6!.)c

Grid Div/Scrn JK!0($;)2&!.)(0%@%2&0().(6,!*(.,(M(.,(>Q(C%,&!2#@(*!C!0!.)0(-%,(6,#-Kc(JK%(6,!*
!0(&K%(0%&(.$(*.&&%*(@!)%0(.)(&K%(6,#-K(WK!2K(8#,O(%#2K(02#@%(*!C!0!.)c(JK!0
#$$%2&0(.)@'(&K%(#2&!C%(&,#2%(6,#-Kc

Graph Fill JK%(#2&!C%(&,#2%(2#)(5%(0%@%2&%*(&.(*!0-@#'(&K%(0-%2&,;8(#0(&K%(%)C%@.-%(.$
&K%(](C#@;%0((f@!)%h`(.,(&.($!@@(&K%(0.@!*(,%6!.)(5%@.W(&K%(&,#2%(f$!@@hc



   MARKER MODE MENU   

R?>P

Marker Mode JK%(=#,O%,(=.*%(8%);(!0(#2&!C#&%*(W!&K(&K%(=.*%(O%'(!)(&K%(=#,O%,(#,%#(.$
&K%(O%'-#*c(JK!0(8%);(!0(;0%*(&.(8#);#@@'(%)&%,(#(8#,O%,(.$$0%&(#0(W%@@(#0
0%#,2K!)6($.,(-%#O0(!)(&K%(*#&#c

Linked Markers JK!0(O%'( @!)O0( &K%(8#,O%,0(.)( &K%( &W.( &,#2%0c(BK%)( &K%( *;#@( &,#2%( *!0-@#'
$.,8#&(!0(;0%*`(@!)O%*(8#,O%,0(8%#)0(&K#&(&K%(&W.(8#,O%,0(#,%(#@W#'0(#&(&K%
0#8%(@.2#&!.)(.)(&K%(6,#-Kc(JK!0(!0(&,;%(%C%)(!$(.)%(.$(&K%(&,#2%0(!0(0K.W!)6
&K%( &!8%(,%2.,*c(JK!0( !0(0&,!2&@'(#(6,#-K!2#@( $;)2&!.)c(J.(8.C%( &K%(8#,O%,0`
#2&!C#&%(%!&K%,( &,#2%(#)*(;0%( &K%( u=4L[ELv(O%'( &.(8.C%( &K%(8#,O%,0(W!&K
&K%(O).5c

Marker Offset JK!0($;)2&!.)(&;,)0(.)(&K%(8#,O%,(.$$0%&c(BK%)(8#,O%,(.$$0%&( !0(.)`(#(08#@@
*%@&#( f{h( !0( *!0-@#'%*( #&( &K%( 5%6!))!)6( .$( &K%( 8#,O%,( ,%#*.;&( #5.C%( &K%
6,#-Kc(JK%(8#,O%,(,%#*.;&(!0().W(,%@#&!C%(&.(&K%(8#,O%,(.$$0%&c(JK%(8#,O%,
.$$0%&(@.2#&!.)(.)(&K%(6,#-K(!0(8#,O%*(W!&K(#(08#@@(0&#,(0K#-%*(0'85.@c

JK%(u=4L[EL(LE<v(O%'(&.66@%0(&K%(8#,O%,(.$$0%&(.)(#)*(.$$(#0(W%@@c(BK%)
&K%(u=4L[EL(LE<v(O%'(&;,)0(.)(&K%(.$$0%&`(&K%(](#)*(:.$$0%&0(#,%(0%&(&.(&K%
2;,,%)&(8#,O%,( -.0!&!.)c( +,%00!)6( &K%( u=4L[EL(LE<v( O%'( #6#!)( &;,)0( &K%
8#,O%,(.$$0%&(.$$c

X Offset JK!0(O%'(#2&!C#&%0( &K%(8#,O%,(](X$$0%&(%)&,'( $!%@*c(JK!0( !0( &K%(.$$0%&(.$( &K%
8#,O%,( #@.)6( &K%(]( #F!0c(X)@'( );8%,!2( %)&,'( !0( -%,8!&&%*c( JK%( ]( .$$0%&( !0
0&.,%*(#0(;)!&@%00();85%,c(BK%)(*!0-@#'!)6(0-%2&,#`(&K%(.$$0%&(!0(!)&%,-,%&%*
#0(#($,%T;%)2'c(JK%(](.$$0%&(*.%0().&(K#C%(&.(5%(#($,%T;%)2'(WK!2K(!0(W!&K!)
&K%(2;,,%)&(0-#)c



   MARKER MODE MENU   

R?>M

Y Offset JK!0(O%'(#2&!C#&%0( &K%(8#,O%,(:(X$$0%&(%)&,'( $!%@*c(JK!0( !0( &K%(.$$0%&(.$( &K%
8#,O%,( #@.)6( &K%( :( #F!0c( X)@'( );8%,!2( %)&,'( !0( -%,8!&&%*c( JK%( .$$0%&( !0
0&.,%*( #0( #( ;)!&@%00( );85%,c( 1$( &K%( *!0-@#'( ;)!&0( #,%( 2K#)6%*`( &K%)( &K%( :
.$$0%&()%%*0(&.(5%(2K#)6%*c(JK%(:(.$$0%&(*.%0().&(K#C%(&.(5%(#(C#@;%(WK!2K
!0(2;,,%)&@'(W!&K!)(&K%(C%,&!2#@(0-#)(.$(&K%(6,#-Kc

Next Peak Left JK!0( $;)2&!.)(8.C%0( &K%(8#,O%,( &.( &K%( )%F&( -%#O( &.( &K%( @%$&( .$( &K%( 2;,,%)&
8#,O%,(-.0!&!.)c

Next Peak Right JK!0($;)2&!.)(8.C%0( &K%(8#,O%,( &.( &K%()%F&(-%#O( &.( &K%(,!6K&(.$( &K%(2;,,%)&
8#,O%,(-.0!&!.)c



   INPUT MENU   

R?>Y

Input JK%(1)-;&(8%);(!0(;0%*(&.(2K#)6%(&K%(!)-;&(2.)$!6;,#&!.)(#)*(!)-;&(,#)6%c(1)
#**!&!.)`( &K%( J,!66%,( #)*( 4,8!)6( 0;58%);0( 0%&( &K%( &,!66%,!)6(8.*%`( @%C%@
#)*(*%@#'c

Input Source JK%( 1)-;&(".;,2%( O%'( 0%@%2&0( &K%( $,.)&( %)*( 0!6)#@( !)-;&( 2.)$!6;,#&!.)c( JK%
!)-;&(#8-@!$!%,(2#)(5%(0!)6@%?%)*%*(f4h(.,(*!$$%,%)&!#@(f4?Vhc(1)(6%)%,#@`(WK%)
@..O!)6(#&( C%,'(08#@@( 0!6)#@0`( 2.))%2&(4( &.( &K%( 0!6)#@( 0.;,2%( #)*(V( &.( &K%
0!6)#@(0.;,2%(6,.;)*(#)*(;0%(4?Vc(1)(&K!0(2#0%`(8#O%(0;,%(&K#&(&K%(&W.(!)-;&
2#5@%0( *.( ).&( %)2.8-#00( #)'( @..-( #,%#( f&W!0&( &K%8( &.6%&K%,( .,( ,;)( &K%8
0!*%(5'(0!*%hc

Grounding JK!0(O%'(2K..0%0(&K%(0K!%@*(6,.;)*!)6(2.)$!6;,#&!.)c(JK%(0K!%@*0(.$(&K%(!)-;&
2.))%2&.,0( f4( #)*( Vh( #,%( ).&( 2.))%2&%*( *!,%2&@'( &.( &K%( #)#@'A%,( 2K#00!0
6,.;)*c( 1)( <@.#&(8.*%`( &K%( 0K!%@*0( #,%( 2.))%2&%*( 5'( >(=�( &.( &K%( 2K#00!0
6,.;)*c(1)(\,.;)*(8.*%`( &K%(0K!%@*0(#,%(2.))%2&%*(5'(GQ(�(&.( &K%(2K#00!0
6,.;)*c( 1)( &K!0( 8.*%`( *.( ).&( %F2%%*( U3( .)( &K%( 0K!%@*0c( JK%( !8-%*#)2%
5%&W%%)(&K%(2%)&%,(2.)*;2&.,(.$(%#2K(!)-;&(#)*(&K%(0K!%@*(!0(#@W#'0(>(=�c

Note:
BK%)( &K%( !)-;&( 0.;,2%( 2.)$!6;,#&!.)( !0( 0%&( &.( 4?V`( &K%( 6,.;)*!)6( !0
#;&.8#&!2#@@'(0%&(&.(\,.;)*c(JK!0(!0(5%2#;0%(!)(&K%(4?V(2#0%`(&K%(0K!%@*0(#,%
%F#2&@'(&K#&`(0K!%@*0`(#)*(*.().&(2#,,'(0!6)#@c

Coupling JK!0( O%'( &.66@%0( &K%( !)-;&( 2.;-@!)6( 5%&W%%)( 47( #)*( N7c( JK%( U( *V
5#)*W!*&K(.$(&K%(47(0%&&!)6(!0(Qc>I(^Ac

Input Range JK!0(O%'(#2&!C#&%0(&K%(1)-;&(L#)6%(%)&,'($!%@*c(JK%(!)-;&(,#)6%(2#)(.)@'(5%
#*b;0&%*( ;0!)6( &K%( O).5c( JK%( *!0-@#'%*( C#@;%( !0( &K%( $;@@( 02#@%( 0!6)#@( !)-;&
b;0&(5%$.,%(.C%,@.#*c(JK%(!)-;&(,#)6%(@!8!&0(#,%(?IQ(*V3(&.(kUR(*V3(!)(D(*V3



   INPUT MENU   

R?DQ

0&%-0c( 1$( &K%( !)-;&( ,#)6!)6( 8.*%( !0( =#);#@( f#0( &.66@%*( 5'( &K%( u4/JX
L4H\Ev(O%'(#)*(*!0-@#'%*(5'( &K%(=#)cL)6c( !)*!2#&.,h`( &K%)( &K!0( $!%@*(0%&0
&K%(!)-;&(,#)6%c(1$(&K%(!)-;&(,#)6!)6(8.*%(!0(4;&.L)6`(&K%)(&K!0($!%@*(*!0-@#'0
&K%( 2;,,%)&( ,#)6%c( 4*b;0&!)6( &K%( !)-;&( ,#)6%( #;&.8#&!2#@@'( &.66@%0( 5#2O( &.
8#);#@(,#)6!)6(8.*%c

Trigger Menu JK!0( O%'( *!0-@#'0( &K%( J,!66%,( 2.)$!6;,#&!.)( 8%);( #0( *%02,!5%*( .)( &K%
$.@@.W!)6(-#6%c

Auto Offset JK!0( $;)2&!.)(%)#5@%0(4;&.(X$$0%&(2#@!5,#&!.)c(BK%)(4;&.(X$$0%&( !0(X)`( &K%
#)#@'A%,(W!@@( -%,!.*!2#@@'( -%,$.,8( #)( #;&.( .$$0%&( 2#@!5,#&!.)c( 4;&.( X$$0%&( !0
#@W#'0(0%&(&.(X)(WK%)(&K%(#)#@'A%,(!0(&;,)%*(.)c("%&&!)6(4;&.(X$$0%&(&.(X$$
*%$%#&0( &K%(-%,!.*!2(.$$0%&( 2#@!5,#&!.)c(J;,)!)6(4;&.(X$$0%&(X)( !88%*!#&%@'
-%,$.,80(#)(.$$0%&( 2#@!5,#&!.)(#)*( &K%)(%C%,'( $%W(8!);&%0( $.,( &K%( $!,0&( K#@$
K.;,(#)*(&K%)(@%00(.$&%)(#$&%,(&K#&c

JK%(.$$0%&(2#@!5,#&!.)(&#O%0(#5.;&(#(>Q(0%2.)*0c(4$&%,(.$$0%&(2#@!5,#&!.)`(&K%
N7($,%T;%)2'(5!)(.$(#)'(5#0%5#)*(8%#0;,%8%)&(W!@@(5%(8!)!8!A%*c

J.(2#@!5,#&%(&K%(.$$0%&0`(&K%(!)-;&0(#,%(!)&%,)#@@'(6,.;)*%*(#)*(&K%(#8-@!$!%,
.$$0%&0( #,%( 8%#0;,%*( #)*( 0&.,%*c( BK%)( 8#O!)6( C%,'( )#,,.W( 0-#)
8%#0;,%8%)&0`(&K%(#)#@'A%,(W!@@()%%*(&.(,%?0%&&@%(#$&%,(#(2#@!5,#&!.)c(1)(&K%0%
2#0%0`( !&( 8#'( 5%( 5%0&( &.( @%#C%( &K%( 4;&.( X$$0%&( X$$( #)*( -%,$.,8( &K%
2#@!5,#&!.)(.)@'(WK%)()%2%00#,'c



   INPUT MENU   

R?D>

Trigger JK%(J,!66%,(0;58%);(!0(;0%*( &.(0%&( &K%( &,!66%,(8.*%`( @%C%@(#)*(*%@#'c(JK%
4,8!)6(0;58%);(0%@%2&0(&K%(#,8!)6(8.*%c

Trigger JK%(J,!66%,(O%'(0%@%2&0(&K%(&,!66%,(8.*%(#)*(0.;,2%c

7.)&!);.;0( !0( &K%( 0#8%( #0( $,%%( ,;)c( JK%( #)#@'A%,( &#O%0( &!8%( ,%2.,*0
2.)&!);.;0@'c

1)&%,)#@( &,!66%,( 8%#)0( &K#&( &!8%( ,%2.,*0( #,%( &,!66%,%*( 5'( &K%( !)-;&( 0!6)#@
!&0%@$c(JK!0(!0(0!8!@#,(&.(#)(.02!@@.02.-%(.)(!)&%,)#@(&,!66%,c

X)(EF&%,)#@(.,(EF&%,)#@(JJ9`(&K%(&!8%(,%2.,*0(#,%(&,!66%,%*(5'(&K%(%F&%,)#@
&,!66%,(!)-;&(.)(&K%($,.)&(-#)%@c(EF&(JJ9(&,!66%,0(.)(#(JJ9(@%C%@(0!6)#@(WK!@%
EF&(&,!66%,(K#0(#(C#,!#5@%(&K,%0K.@*c

Trigger Level JK!0(O%'(#2&!C#&%0(&K%(J,!66%,(9%C%@(%)&,'($!%@*c(JK%(@%C%@(8#'(5%(%)&%,%*(!)
3.@&0(.,(!)(-%,2%)&(.$(&K%(!)-;&(,#)6%(f$.,(1)&(&,!66%,h(.,(-%,2%)&(.$(G3(f$.,(EF&
&,!66%,hc(JK%(O).5(.)@'(#*b;0&0(&K%(-%,2%)&(C#@;%c(4(3.@&#6%(%)&,'(.;&0!*%(.$
&K%(@!8!&0(.$(?>QQcQo(&.(kYYcDDo(.$(&K%(#--@!2#5@%(,#)6%(W!@@(0%&(&K%(@%C%@(&.
&K%(@!8!&c(JK%(3.@&#6%(,%#*!)6(5%@.W(&K%(%)&,'($!%@*(*!0-@#'0(&K%(&,!66%,(@%C%@
!)(3.@&0c

Note:
L%8%85%,(&K#&(&K%(&,!66%,( ,%T;!,%0(#(8!)!8;8(>QQ(83(-;@0%(#8-@!&;*%( &.
0;22%00$;@@'( &,!66%,c( BK%)( ;0!)6( &K%( !)&%,)#@( &,!66%,`( &K!0( 8%#)0( &K#&( &K%
0!6)#@(8;0&(%F2%%*( ,.;6K@'(Mo(.$( &K%( !)-;&( ,#)6%( f?DD(*V(5%@.W( &K%( !)-;&
,#)6%hc



   INPUT MENU   

R?DD

Trigger Slope JK!0(O%'(&.66@%0(&K%(J,!66%,("@.-%(5%&W%%)(,!0!)6(%*6%(#)*($#@@!)6(%*6%c

Trigger Delay JK!0(O%'(#2&!C#&%0( &K%(J,!66%,(N%@#'(%)&,'( $!%@*c(JK%(*%@#'(8#'(5%(%)&%,%*
);8%,!2#@@'( .,( #*b;0&%*( ;0!)6( &K%( O).5c( JK%( *%@#'( !0( 0%&( #0( #( );85%,( .$
0#8-@%0(,#&K%,(&K#)(&!8%c

JK%(&,!66%,%*(&!8%(,%2.,*(*.%0().&(K#C%(&.(0&#,&(W!&K(&K%(&,!66%,(%C%)&c(JK%
&!8%(,%2.,*(2#)(0&#,&(5%$.,%( &K%( &,!66%,( f)%6#&!C%(*%@#'(C#@;%0h(.,(#$&%,( &K%
&,!66%,( f-.0!&!C%(*%@#'(C#@;%0hc(4(*%@#'(.$(Q(0&#,&0( &K%( &!8%( ,%2.,*(W!&K( &K%
)%F&(0#8-@%($.@@.W!)6(&K%(&,!66%,c

BK%)(&K%(*%@#'(!0(-.0!&!C%`(&K%(*%@#'(!0(0%&(W!&K(#(,%0.@;&!.)(.$(.)%(0#8-@%
.,(>ZG>D(.$(&K%(&!8%(,%2.,*c(JK!0(!0(%T;#@( &.( &K%(#2T;!0!&!.)( &!8%(*!C!*%*(5'
G>D( fPcM>DG( d0( #&( $;@@( 0-#)hc( JK%( -.0!&!C%( @!8!&( .$( &K%( *%@#'( !0( IGQQQ
0#8-@%0c

BK%)(&K%(*%@#'( !0()%6#&!C%`( &K%(*%@#'( ,%0.@;&!.)( !0(.)%(0#8-@%(.$( &K%(4ZN
2.)C%,0!.)(.,(UcYQID(d0c(JK%(@!8!&(.$(&K%()%6#&!C%(*%@#'(!0(>UUQQ(fG>cYG(80h
0#8-@%0c

JK%( &!8%( ,%#*.;&( 5%@.W( &K%( %)&,'( $!%@*( !0( &K%( %T;!C#@%)&( *%@#'( !)( ;)!&0( .$
&!8%c( L%8%85%,`( 2K#)6!)6( &K%( $,%T;%)2'( 0-#)( W!@@( 2K#)6%( &K%( -.0!&!C%
*%@#'( &!8%0( 5%2#;0%( &K%( &!8%( ,%2.,*( #)*( 0#8-@%( &!8%0( 2K#)6%c( JK%
)%6#&!C%(*%@#'0(#,%().&(#$$%2&%*(5'(&K%(0-#)c

Arming Menu JK!0( O%'( *!0-@#'0( &K%( 4,8!)6( 2.)$!6;,#&!.)( 8%);( #0( *%02,!5%*( .)( &K%
$.@@.W!)6(-#6%c

Return JK!0(O%'(,%&;,)0(&.(&K%(8#!)(1)-;&(8%);c

Note:
BK%)( &K%( ;)!&( !0( 0;22%00$;@@'( &,!66%,%*`( &K%( J,!66%,( !)*!2#&.,( W!@@( @!6K&c( H.
!)*!2#&.,(!0(-,%0%)&(!)(&K%(7.)&!);.;0(8.*%c

BK%)(&K%(#)#@'A%,(!0(!)(#(&,!66%,%*(8.*%(f).&(7.)&!);.;0h`(#)*().(&,!66%,0
#,%( ,%2%!C%*`( &K%(*!0-@#'(W!@@( ).&(;-*#&%(%C%)( &K.;6K( &K%(L/H( !)*!2#&.,( !0
.)c(BK%)().(&,!66%,0(K#C%(5%%)(,%2%!C%*(#$&%,(#(2.;-@%(.$(0%2.)*0`(&K%(J,6
B#!&(!)*!2#&.,(W!@@(&;,)(.)(#0(#(,%8!)*%,(&K#&(&K%(;)!&(!0(#W#!&!)6(#(&,!66%,c

BK%)(#(@#,6%(&,!66%,(*%@#'(!0(;0%*`(&K%(*!0-@#'(8#'(;-*#&%(0@.W%,(0!)2%(&K%
#2T;!0!&!.)( &!8%( $.,( %#2K( ,%2.,*( !0( &K%( @%)6&K( .$( &K%( &!8%( ,%2.,*( -@;0( &K%
&,!66%,(*%@#'(fWK!2K(2#)(5%().&!2%#5@'(@.)6hc

JK%(;)!&(W!@@(&,!66%,(.)@'(!$(&K%(&,!66%,(!0(#,8%*c("%%(&K%(4,8!)6(8%);c



   INPUT MENU   

R?DU

Arming JK%(4,8!)6(0;58%);(0%@%2&0(&K%(#,8!)6(8.*%c

Arming Mode JK!0(O%'(0%@%2&0(&K%(4,8!)6(=.*%c(J,!66%,0(#,%(!6).,%*(;)@%00(&K%(&,!66%,(!0
#,8%*c( 4,8!)6( #@@.W0( #( 0!)6@%( &,!66%,%*( &!8%( ,%2.,*( &.( 5%( !0.@#&%*( %C%)
WK%)(;0!)6(#(,%-%&!&!C%(&,!66%,(0.;,2%c

4;&.(#,8!)6(8%#)0(&K#&(#0(0..)(#0(.)%(&,!66%,%*(&!8%(,%2.,*(!0(-,.2%00%*`
&K%( &,!66%,( !0( !88%*!#&%@'( ,%?#,8%*c( J!8%( ,%2.,*0( #,%( 5#0!2#@@'( ( &#O%)( #0
$#0&(#0(&K%(&,!66%,(*%@#'(#)*(#2&;#@(&!8%(,%2.,*(@%)6&K(-%,8!&c

B!&K(=#);#@( #,8!)6`( ).( &!8%( ,%2.,*0( #,%( &#O%)( ;)&!@( &K%( &,!66%,( !0( #,8%*`
%!&K%,($,.8(&K%($,.)&(-#)%@(;0!)6(&K%(4,8(J,!66%,(0.$&O%'`(.,(;-.)(,%2%!-&(.$
#)(#,8!)6(2.88#)*($,.8(#(2.8-;&%,(!)&%,$#2%c(X)2%(&K%( &,!66%,( !0(#,8%*`
&K%( )%F&( &,!66%,( %C%)&( W!@@( &,!66%,( #( &!8%( ,%2.,*c( JK%( &,!66%,( !0( ).&
#;&.8#&!2#@@'(,%?#,8%*(5;&(W#!&0($.,(#)(#,8!)6(2.88#)*(.,(O%'c

Note:
1$(&K%(&,!66%,(8.*%(!0(2.)&!);.;0`(&K%(#,8!)6(8.*%(K#0().(%$$%2&c

1$(&K%(;)!&(!0(!)(#(&,!66%,%*(8.*%(#)*(#,8!)6(!0(0%&(&.(8#);#@`(&K%)(&K%(4,8
B#!&(!)*!2#&.,(W!@@(@!6K&(!$(&K%(;)!&(!0().&(#,8%*(#$&%,(#($%W(0%2.)*0c(JK!0(!0(#
,%8!)*%,(&K#&(&K%(;)!&(!0(W#!&!)6c(X)2%(&K%(;)!&(!0(#,8%*`(&K%(4,8%*(!)*!2#&.,
W!@@(@!6K&c(JK%(J,6(B#!&(#)*(J,!66%,(!)*!2#&.,0(W!@@().&(&;,)(.)(;)@%00(&K%(;)!&
!0(#,8%*c

Arm JK!0(O%'(8#);#@@'(#,80(&K%(&,!66%,c(JK!0($;)2&!.)(.)@'(#--%#,0(!$(&K%(#,8!)6
8.*%(!0(8#);#@c



   INPUT MENU   

R?DR

Return JK!0(O%'(,%&;,)0(&.(&K%(J,!66%,(2.)$!6;,#&!.)(0;58%);c



   INPUT MENU   

R?DG



   SCALE  MENU   

R?DI

Scale( JK%("2#@%(8%);(!0(;0%*(&.(2K#)6%(&K%(6,#-K(](#)*(:(02#@!)6(-#,#8%&%,0($.,
&K%(#2&!C%(&,#2%c

Top Reference JK!0(O%'(#2&!C#&%0(&K%(J.-(L%$%,%)2%(%)&,'($!%@*c(JK%(&.-(,%$%,%)2%(!0(&K%(:
C#@;%(.$(&K%(&.-(.$(&K%(#2&!C%(&,#2%(6,#-Kc(JK%(&.-(,%$%,%)2%(!0(%F-,%00%*(!)
&K%(0#8%(;)!&0(#0(&K%(*!0-@#'(#)*(8#,O%,(#0(0%&(!)(&K%(=%#0;,%(8%);c

Bottom Reference JK!0(O%'(#2&!C#&%0(&K%(V.&&.8(L%$%,%)2%(%)&,'($!%@*c(JK%(5.&&.8(,%$%,%)2%(!0
&K%(:(C#@;%(.$(&K%(5.&&.8(.$(&K%(#2&!C%(&,#2%(6,#-Kc(JK%(5.&&.8(,%$%,%)2%(!0
%F-,%00%*(!)(&K%(0#8%(;)!&0(#0(&K%(*!0-@#'(#)*(8#,O%,(#0(0%&(!)(&K%(=%#0;,%
8%);c

Y/Div JK!0(O%'(#2&!C#&%0(&K%(:ZN!C!0!.)(%)&,'($!%@*c(JK!0(C#@;%(!0(&K%(C%,&!2#@(02#@%
.$( &K%(#2&!C%( &,#2%(6,#-Kc( 1$( &K%( *!0-@#'( !0( @!)%#,`( &K%)( &K%( C%,&!2#@( 02#@%( !0
%F-,%00%*( !)( &K%( *!0-@#'%*( ;)!&0c( 1$( &K%( *!0-@#'( !0( @.6#,!&K8!2`( &K%)( &K%
C%,&!2#@( 02#@%( !0( #@W#'0( *VZ*!C!0!.)c( L%8%85%,( &K#&( &K%( ,%$%,%)2%( C#@;%0
#)*(8#,O%,( ,%#*.;&0( !)( &K!0(2#0%(#,%(0&!@@( 0K.W)( !)( &K%(-,%C!.;0@'(0%@%2&%*
;)!&0c

/0!)6( &K%( O).5( #*b;0&0( &K%( C%,&!2#@( 02#@%( !)( #( >?D?G?>Q( 0%T;%)2%c( [).5
#*b;0&8%)&0(@%#C%(&K%(8#,O%,(#&(&K%(2%)&%,(.$(&K%(6,#-Kc(JK%(&.-(#)*(5.&&.8
,%$%,%)2%( W!@@( 5%( #*b;0&%*( &.( 8#O%( &K!0( K#--%)c( JK!0( 6!C%0( &K%( %$$%2&( .$
C%,&!2#@(A..8!)6c

V'(;0!)6( &K%();8%,!2(%)&,'(O%'0`(#@8.0&(#)'(02#@%(8#'(5%(%)&%,%*c( 1)( &K!0
2#0%`(&K%(&.-(,%$%,%)2%(,%8#!)0($!F%*(WK!@%(&K%(5.&&.8(,%$%,%)2%(2K#)6%0c



   SCALE  MENU   

R?DP

Auto Scale +,%00!)6(&K!0(O%'(W!@@(#;&.8#&!2#@@'(0%&(&K%(C%,&!2#@(02#@%(#)*(&.-(#)*(5.&&.8
,%$%,%)2%( .$( &K%( #2&!C%( &,#2%( &.( *!0-@#'( &K%( %)&!,%( ,#)6%( .$( &K%( &,#2%c
^.,!A.)&#@(02#@!)6(!0().&(#$$%2&%*c(4;&."2#@%(.)@'(.-%,#&%0(.)(&K%(*#&#(WK!2K
!0(*!0-@#'%*(.)( &K%(6,#-Kc( 1$( &K%(6,#-K( !0(%F-#)*%*`(*#&#(2.,,%0-.)*!)6( &.
$,%T;%)2'(.,(&!8%(5!)0(WK!2K(#,%().&(0K.W)(*.().&($!6;,%(!)(&K%(#;&.02#@!)6
2#@2;@#&!.)0c

JK!0(O%'(!0(!*%)&!2#@(&.(&K%(u4/JX("749Ev(O%'c

Expand X JK%( EF-#)*( ]( O%'( #@@.W0( &K%( #2&!C%( &,#2%( 6,#-K( &.( 5%( %F-#)*%*( #)*
&,#)0@#&%*( !)( &K%(](#F!0c(JK!0(O%'(#2&!C#&%0( O).5( 2.)&,.@( .$( &,#)0@#&!.)( f&K%
@%$&(!2.)h(#)*(%F-#)*(f&K%(,!6K&(!2.)hc(\,#-K(%F-#)0!.)(!0(#(2.)C%)!%)&(W#'
.$( %F#8!)!)6( 2@.0%@'( 0-#2%*( *%&#!@0( .$( #( 0-%2&,;8(W!&K.;&( *%2,%#0!)6( &K%
0-#)(#)*(!)2,%#0!)6(&K%(#2T;!0!&!.)(&!8%c

^.,!A.)&#@( %F-#)0!.)( *!0-@#'0( >DM`( IR`( UQ`( >G( .,( M( 5!)0( #2,.00( &K%( 6,#-Kc
EF-#)0!.)( !0(#5.;&( &K%(8#,O%,( -.0!&!.)( ;)@%00( &K%(8#,O%,( !0( &..( 2@.0%( &K%
%*6%( .$( &K%( 0-#)c( 1)( &K!0( 2#0%`( %F-#)0!.)( @%#C%0( .)%( %*6%( .$( &K%( 6,#-K
$!F%*c(BK%)%C%,(#(6,#-K(!0(%F-#)*%*`(&K%(EF-#)*(#&(&K%(5.&&.8(,!6K&(.$(&K%
6,#-K(!0(.)c

^.,!A.)&#@(&,#)0@#&!.)(!0(!)(!)2,%8%)&0(.$(.)%(5!)c

H.(6,#-K!2#@(%F-#)0!.)(!0(#@@.W%*(WK%)(&K%(]?#F!0(!0(@.6#,!&K8!2c

X-axis JK!0(O%'(0%@%2&0(&K%(]?#F!0(02#@!)6($.,(&K%(#2&!C%(&,#2%c(9!)%#,(6,#-K0(#,%(&K%
).,8#@(*!0-@#'($.,(0-%2&,;8(#)#@'A%,0c(JK%(@.6#,!&K8!2(6,#-K( !0(2.)C%)!%)&
$.,(2%,&#!)(&'-%0(.$($!@&%,(.,(5,.#*5#)*().!0%(8%#0;,%8%)&0c(JK%();85%,(.$
$,%T;%)2'(5!)0(*!0-@#'%*(!0(#@W#'0(RQQ(#)*(&K%'(#,%(@!)%#,@'(0-#2%*c(JK%(@.6
#F!0(8%,%@'( *!0-@#'0( &K%0%( -.!)&0( *!$$%,%)&@'c( JK%( $!,0&( *!0-@#'%*( -.!)&( .$( #
5#0%5#)*(0-#)(f.)%( &K#&(0&#,&0(#&(N7h( !0( &K%( $,%T;%)2'(.$( &K%( $!,0&(5!)`().&
N7(.,(Q(^Ac



   ANALYZE MENU   

R?DM

Analyze JK%(4)#@'A%(8%);(&;,)0(.)(,%#@?&!8%(K#,8.)!2`(0!*%5#)*(#)*(5#)*(#)#@'0!0
#0(W%@@(#0(9!8!&(#)*(N#&#(&#5@%0($.,(&K%(#2&!C%(&,#2%c

H.&%m
BK%)( ,%#@?&!8%( #)#@'0!0( $;)2&!.)0( .,( 9!8!&( &#5@%0( #,%( #2&!C%`( &K%( &,#2%
;-*#&%(,#&%(8#'(0!6)!$!2#)&@'(0@.W(*.W)c

H.(K#,8.)!2`(0!*%5#)*(.,(5#)*(#)#@'0!0(!0(#C#!@#5@%(WK%)(8%#0;,!)6(J!8%
L%2.,*(.,(X2&#C%(4)#@'0!0`(.,(WK%)(*!0-@#'!)6(+K#0%c

None JK!0(O%'(&;,)0(.$$(#)'(,%#@?&!8%(K#,8.)!2`(0!*%5#)*(.,(5#)*(#)#@'0!0c

Harmonic 1$().(,%#@?&!8%(#)#@'0!0(!0(.)`(&K%)(&K!0(O%'(&;,)0(.)(K#,8.)!2(#)#@'0!0($.,(&K%
#2&!C%( &,#2%c(JK%( K#,8.)!2( #)#@'0!0( 0;58%);( !0( *!0-@#'%*( #)*( &K%(8#,O%,
$,%T;%)2'(W!@@(5%(%)&%,%*( !)&.( &K%( $;)*#8%)&#@( $,%T;%)2'(%)&,'( $!%@*c( 1$( #)'
,%#@?&!8%(#)#@'0!0(!0(#@,%#*'(.)`( &K%)( &K!0(O%'(0!8-@'(*!0-@#'0( &K%(K#,8.)!2
#)#@'0!0( 0;58%);(W!&K.;&( 2K#)6%c( JK%( K#,8.)!2( 0;58%);( !0( *%02,!5%*( !)
&K%($.@@.W!)6(-#6%0c

BK%)( K#,8.)!2( #)#@'0!0( !0( .)`( &K%( K#,8.)!2( @%C%@( f,80( 0;8( .$( &K%
8#6)!&;*%0(.$( &K%(K#,8.)!2( $,%T;%)2'(5!)0h(#)*(J.&#@(^#,8.)!2(N!0&.,&!.)
.,( J^N( f&K%( K#,8.)!2( @%C%@( *!C!*%*( 5'( &K%( $;)*#8%)&#@( 8#6)!&;*%h( #,%
*!0-@#'%*(!)(&K%(;--%,(@%$&(2.,)%,(.$(&K%(6,#-Kc(X)@'(&K.0%(K#,8.)!20(WK!2K
#--%#,( W!&K!)( &K%( $,%T;%)2'( 0-#)( $!6;,%( !)&.( &K%( 2#@2;@#&!.)0( .$( K#,8.)!2
-.W%,c

Sideband 1$().(,%#@?&!8%(#)#@'0!0(!0(.)`(&K%)(&K!0(O%'(&;,)0(.)(0!*%5#)*(#)#@'0!0($.,(&K%
#2&!C%( &,#2%c( JK%( 0!*%5#)*( #)#@'0!0( 0;58%);( !0( *!0-@#'%*( #)*( &K%(8#,O%,
$,%T;%)2'(W!@@( 5%(%)&%,%*( !)&.( &K%(2#,,!%,( $,%T;%)2'(%)&,'( $!%@*c( 1$( #)'( ,%#@?



   ANALYZE  MENU   

R?DY

&!8%( #)#@'0!0( !0( #@,%#*'( .)`( &K%)( &K!0( O%'( 0!8-@'( *!0-@#'0( &K%( 0!*%5#)*
#)#@'0!0( 0;58%);( W!&K.;&( 2K#)6%c( JK%( 0!*%5#)*( 0;58%);( !0( *%02,!5%*( !)
&K%($.@@.W!)6(-#6%0c

BK%)( 0!*%5#)*( #)#@'0!0( !0( .)`( &K%( 0!*%5#)*( @%C%@( f,80( 0;8( .$( &K%
8#6)!&;*%0(.$( &K%(0!*%5#)*( $,%T;%)2'(5!)0h(#)*( 0!*%5#)*( @%C%@( ,%@#&!C%( &.
2#,,!%,( f!)( *V2h( #,%( *!0-@#'%*( !)( &K%( ;--%,( @%$&( 2.,)%,( .$( &K%( 6,#-Kc( X)@'
&K.0%( 0!*%5#)*0( WK!2K( #--%#,( W!&K!)( &K%( $,%T;%)2'( 0-#)( $!6;,%( !)&.( &K%
2#@2;@#&!.)0(.$(0!*%5#)*(-.W%,c

Band 1$( ).( ,%#@?&!8%( #)#@'0!0( !0( .)`( &K%)( &K!0( O%'( &;,)0( .)( 5#)*( #)#@'0!0( $.,( &K%
#2&!C%( &,#2%c( JK%( 5#)*( #)#@'0!0( 0;58%);( !0( *!0-@#'%*( #)*( &K%( 8#,O%,
$,%T;%)2'( W!@@( 5%( %)&%,%*( !)&.( &K%( 5#)*( 2%)&%,( $,%T;%)2'( %)&,'( $!%@*c( JK%
5#)*(0&#,&(W!@@( 5%( #*b;0&%*( 2.)0!0&%)&(W!&K( &K%( 5#)*(W!*&Kc( 1$( #)'( ,%#@?&!8%
#)#@'0!0( !0( #@,%#*'( .)`( &K%)( &K!0( O%'( 0!8-@'( *!0-@#'0( &K%( 5#)*( #)#@'0!0
0;58%);(W!&K.;&( 2K#)6%c(JK%(5#)*(0;58%);( !0( *%02,!5%*( !)( &K%( $.@@.W!)6
-#6%0c

BK%)(5#)*(#)#@'0!0(!0(.)`(&K%(5#)*(@%C%@(f,80(0;8(.$(&K%(8#6)!&;*%0(.$(#@@
$,%T;%)2'(5!)0(W!&K!)(&K%(*%$!)%*(5#)*h(!0(*!0-@#'%*(!)(&K%(;--%,(@%$&(2.,)%,
.$(&K%(6,#-Kc(X)@'(&K%(-.,&!.)(.$(&K%(5#)*(WK!2K(!0(W!&K!)(&K%($,%T;%)2'(0-#)
2.)&,!5;&%0(&.(&K%(2#@2;@#&!.)(.$(5#)*(@%C%@c

Data Table JK!0(O%'( &;,)0(.)( &K%(*#&#( &#5@%( $.,( &K%(#2&!C%( &,#2%( #)*( *!0-@#'0( &K%( *#&#
&#5@%(0;58%);(WK!2K(!0(*%02,!5%*(!)(&K%($.@@.W!)6(-#6%0c(JK%(02,%%)($.,8#&
W!@@(0W!&2K(&.(&K%(*;#@(&,#2%(8.*%(#)*(&K%(!)#2&!C%(&,#2%(!0(,%-@#2%*(W!&K(&K%
*#&#( &#5@%(W!)*.Wc(JK%(*#&#( &#5@%( ,%-.,&0( &K%(:(C#@;%0( $.,( ;0%,( %)&%,%*(]
@.2#&!.)0c(<.,(%F#8-@%`( &K%(%)&,!%0(2.;@*(5%(#(0%&(.$(K#,8.)!2( $,%T;%)2!%0
WK!2K()%%*(&.(5%(8.)!&.,%*c(J.(6%)%,#&%(#(,%-.,&(.$(&K%(8%#0;,%8%)&`( &K%
#2&!C%(&,#2%a0(*#&#(&#5@%(8#'(5%(-,!)&%*(.;&(;0!)6(&K%(+@.&(8%);c(E#2K(&,#2%
K#0(!&0(.W)(*#&#(&#5@%(&K.;6K(.)@'(&K%(&#5@%(#00.2!#&%*(W!&K(&K%(#2&!C%(&,#2%
!0( #2&!C%( #)*( *!0-@#'%*( #&( #)'( &!8%c( J.( ,%8.C%( &K%( *#&#( &#5@%( *!0-@#'`
2K#)6%(&K%(<.,8#&(!)(&K%(N!0-@#'(8%);(5#2O(&.("!)6@%c

1$( ).( *#&#( &#5@%( !0( %)&%,%*( f.,( &K%( *#&#( &#5@%( K#0( 5%%)( *%@%&%*h`( #)*
K#,8.)!2(.,(0!*%5#)*(#)#@'0!0(!0(&;,)%*(.)`(&K%)(&K!0(O%'().&(.)@'(#2&!C#&%0
&K%( *#&#( &#5@%( *!0-@#'`( 5;&( #@0.( %)&%,0( &K%( K#,8.)!2( .,( 0!*%5#)*( @.2#&!.)0
!)&.(&K%(&#5@%c

Limit Table JK!0(O%'( &;,)0(.)( &K%( @!8!&( &#5@%( $.,( &K%( #2&!C%( &,#2%( #)*( *!0-@#'0( &K%( @!8!&
&#5@%(0;58%);(WK!2K(!0(*%02,!5%*(!)(&K%($.@@.W!)6(-#6%0c(JK%(02,%%)($.,8#&
W!@@(0W!&2K(&.(&K%(*;#@(&,#2%(8.*%(#)*(&K%(!)#2&!C%(&,#2%(!0(,%-@#2%*(W!&K(&K%
@!8!&(&#5@%(W!)*.Wc(JK%(@!8!&(&#5@%(@!0&0(&K%(2..,*!)#&%0(.$(&K%(@!)%(0%68%)&0
WK!2K(*%$!)%(&K%(&,#2%(@!8!&0c(BK%)(&,#2%(*#&#(%F2%%*0(&K%0%(@!8!&(0%68%)&0`
&K%)( &K%(<#!@(8%00#6%(#--%#,0(#)*(#)(#;*!.(#@#,8(0.;)*0c(J.(6%)%,#&%(#
@!0&!)6(.$(&K%(#2&!C%(&,#2%a0(@!8!&(&#5@%`(;0%(&K%(+,!)&(9!8!&0($;)2&!.)(!)(&K%(+@.&
8%);c(E#2K( &,#2%( K#0( !&0( .W)( @!8!&( &#5@%( &K.;6K( .)@'( &K%( &#5@%( #00.2!#&%*
W!&K(&K%(#2&!C%(&,#2%(!0(#2&!C%(#)*(*!0-@#'%*(#&(#)'(&!8%c(J.(,%8.C%(&K%(@!8!&
&#5@%(*!0-@#'`(2K#)6%(&K%(<.,8#&(!)(&K%(N!0-@#'(8%);(5#2O(&.("!)6@%c



   ANALYZE MENU   

R?UQ

Harmonic JK%(^#,8.)!2(#)#@'0!0(0;58%);( &;,)0(.)( ,%#@?&!8%( K#,8.)!2( #)#@'0!0( #)*
0%&0( &K%( $;)*#8%)&#@( $,%T;%)2'( #)*( );85%,( .$( K#,8.)!20c( <;)2&!.)0( #@0.
#;&.8#&!2#@@'(8.C%(&K%(0-#)(2%)&%,($,%T;%)2'(&.(#*b#2%)&(K#,8.)!20c

Fundamental JK!0( O%'( #2&!C#&%0( &K%( $;)*#8%)&#@( $,%T;%)2'( %)&,'( $!%@*c( 1$( ).( ,%#@?&!8%
#)#@'0!0(W#0(.)(WK%)(&K%(K#,8.)!2(0;58%);(W#0(%)&%,%*`(&K%)(&K!0($!%@*(!0
#;&.8#&!2#@@'($!@@%*(W!&K(&K%(8#,O%,($,%T;%)2'c(JK%(u=#,O%,(E)&,'v(O%'(2.-!%0
&K%(8#,O%,($,%T;%)2'(!)&.(&K!0($!%@*(%C%)(WK%)(!&(!0().&(#2&!C#&%*c(BK%)(&K!0
$!%@*( !0(#2&!C#&%*`( O).5(#*b;0&8%)&0(#)*();8%,!2(%)&,'(#,%(-%,8!&&%*c(H.&%
&K#&(8#,O%,(%)&,!%0(#)*(O).5(#*b;0&8%)&0(#,%(*.)%(W!&K(&K%(,%0.@;&!.)(.$(&K%
2;,,%)&( $,%T;%)2'(0-#)c( 1$( &K%(#2&;#@( $;)*#8%)&#@( !0().&(%F#2&@'(%T;#@( &.(#
$,%T;%)2'( 5!)`( &K%)( K!6K%,( K#,8.)!2( $,%T;%)2!%0( W!@@( 5%( 8.,%( #)*( 8.,%
!)#22;,#&%c(1)(&K!0(2#0%`(&K%($,%T;%)2'(0K.;@*(5%(%)&%,%*();8%,!2#@@'(W!&K(#0
8;2K(-,%2!0!.)(#0()%2%00#,'c

JK%(K#,8.)!2($,%T;%)2'(5!)0(.)(&K%(6,#-K(#,%(!*%)&!$!%*(5'(#(08#@@(&,!#)6@%
8#,O%,( @.2#&%*( #&( &K%(:( -.0!&!.)0( .$( %#2K( K#,8.)!2( 5!)c( JK!0( !0( K%@-$;@( !)
*%&%,8!)!)6( WK%&K%,( &K%( $;)*#8%)&#@( $,%T;%)2'( !0( #22;,#&%( %).;6K( &.
%)0;,%(&K#&(#@@(K#,8.)!20(#,%(2.,,%2&@'(!*%)&!$!%*c

# Harmonics JK!0(O%'(#2&!C#&%0(&K%(z(.$(^#,8.)!20(%)&,'($!%@*c(^#,8.)!20(;-(&.(RQQ(8#'
5%(%)&%,%*`(&K.;6K(.)@'(&K.0%(WK!2K(#,%(!)(&K%($,%T;%)2'(0-#)(W!@@(%)&%,(!)&.
&K%(K#,8.)!2(2#@2;@#&!.)0(#)*(5%(!*%)&!$!%*(.)(&K%(6,#-Kc(1$(Q(K#,8.)!20(#,%
%)&%,%*`(&K%(K#,8.)!2(@%C%@(,%#*.;&(W!@@(5%(A%,.c

Next Harmonic Left JK!0( $;)2&!.)( 8.C%0( &K%( 8#,O%,( &.( &K%( )%F&( K#,8.)!2( &.( &K%( @%$&( .$( &K%
2;,,%)&(8#,O%,(-.0!&!.)( !$( !&( !0(.)( &K%(6,#-Kc( 1$( !&( !0(5%'.)*( &K%(%*6%(.$( &K%
6,#-K`( &K%( 0-#)( 2%)&%,( $,%T;%)2'( !0( 0%&( &.( &K%( $,%T;%)2'( .$( &K%( )%F&
K#,8.)!2(f.,(#0(2@.0%(#0(&K%($,%T;%)2'(,#)6%(#@@.W0hc
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R?U>

Next Harmonic Right JK!0( $;)2&!.)( 8.C%0( &K%( 8#,O%,( &.( &K%( )%F&( K#,8.)!2( &.( &K%( ,!6K&( .$( &K%
2;,,%)&(8#,O%,(-.0!&!.)( !$( !&( !0(.)( &K%(6,#-Kc( 1$( !&( !0(5%'.)*( &K%(%*6%(.$( &K%
6,#-K`( &K%( 0-#)( 2%)&%,( $,%T;%)2'( !0( 0%&( &.( &K%( $,%T;%)2'( .$( &K%( )%F&
K#,8.)!2(f.,(#0(2@.0%(#0(&K%($,%T;%)2'(,#)6%(#@@.W0hc

Return JK!0(O%'(,%&;,)0(&.(&K%(8#!)(4)#@'A%(8%);c
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R?UD

Sideband JK%("!*%5#)*( #)#@'0!0( 0;58%);( &;,)0( .)( ,%#@?&!8%( 0!*%5#)*( #)#@'0!0( #)*
0%&0( &K%( 2#,,!%,( #)*( 0%-#,#&!.)( $,%T;%)2!%0( #)*( );85%,( .$( );85%,( .$
0!*%5#)*0c

"!*%5#)*0(#,%(!*%)&!$!%*(#22.,*!)6(&.(&K%($.,8;@#
"!*%5#)*()(w(7#,,!%,(n()}"%-#,#&!.)
WK%,%()(C#,!%0($,.8(>(&.(&K%(z(.$(0!*%5#)*0c

Carrier JK!0(O%'(#2&!C#&%0( &K%(2#,,!%,( $,%T;%)2'(%)&,'( $!%@*c( 1$( ).( ,%#@?&!8%(#)#@'0!0
W#0( .)( WK%)( &K%( 0!*%5#)*( 0;58%);( W#0( %)&%,%*`( &K%)( &K!0( $!%@*( !0
#;&.8#&!2#@@'($!@@%*(W!&K(&K%(8#,O%,($,%T;%)2'c(JK%(u=#,O%,(E)&,'v(O%'(2.-!%0
&K%(8#,O%,($,%T;%)2'(!)&.(&K!0($!%@*(%C%)(WK%)(!&(!0().&(#2&!C#&%*c(BK%)(&K!0
$!%@*( !0(#2&!C#&%*`( O).5(#*b;0&8%)&0(#)*();8%,!2(%)&,'(#,%(-%,8!&&%*c(H.&%
&K#&(8#,O%,(%)&,!%0(#)*(O).5(#*b;0&8%)&0(#,%(*.)%(W!&K(&K%(,%0.@;&!.)(.$(&K%
2;,,%)&( $,%T;%)2'( 0-#)c( 1$( &K%( #2&;#@( 2#,,!%,( !0( ).&( %F#2&@'( %T;#@( &.( #
$,%T;%)2'( 5!)`( &K%)( K!6K%,( .,*%,( 0!*%5#)*( $,%T;%)2!%0( W!@@( 5%( 8.,%( #)*
8.,%(!)#22;,#&%c(1)(&K!0(2#0%`(%)&%,(&K%($,%T;%)2'();8%,!2#@@'(W!&K(#0(8;2K
-,%2!0!.)(#0()%2%00#,'c

JK%( 0!*%5#)*( $,%T;%)2'( 5!)0( .)( &K%( 6,#-K( #,%( !*%)&!$!%*( 5'( 08#@@( &,!#)6@%
8#,O%,0( @.2#&%*(#&( &K%(:(-.0!&!.)0(.$(%#2K(0!*%5#)*(5!)c( JK!0( !0( K%@-$;@( !)
*%&%,8!)!)6( WK%&K%,( &K%( 2#,,!%,( #)*( 0%-#,#&!.)( $,%T;%)2!%0( #,%( #22;,#&%
%).;6K(&.(%)0;,%(&K#&(#@@(0!*%5#)*0(#,%(2.,,%2&@'(!*%)&!$!%*c

Separation JK!0( O%'( #2&!C#&%0( &K%( 0%-#,#&!.)( $,%T;%)2'( %)&,'( $!%@*c(BK%)( &K!0( $!%@*( !0
#2&!C#&%*`(&K%(O).5(#*b;0&0( &K%(0%-#,#&!.)(W!&K( &K%(,%0.@;&!.)(.$( &K%(2;,,%)&
$,%T;%)2'( 0-#)c( JK!0( ,%0.@;&!.)( 8#'( @%#*( &.( &K%( K!6K%,( .,*%,( 0!*%5#)*
$,%T;%)2!%0( 5%!)6( 8.,%( #)*( 8.,%( !)#22;,#&%c( 1)( &K!0( 2#0%`( %)&%,( &K%
$,%T;%)2'();8%,!2#@@'(W!&K(#0(8;2K(-,%2!0!.)(#0()%2%00#,'c
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R?UU

# Sidebands JK!0(O%'(#2&!C#&%0(&K%(z(.$("!*%5#)*0(%)&,'($!%@*c(/-(&.(DQQ(0!*%5#)*0(8#'
5%(%)&%,%*`(&K.;6K(.)@'(&K.0%(WK!2K(#,%(!)(&K%($,%T;%)2'(0-#)(W!@@(%)&%,(!)&.
&K%(0!*%5#)*(2#@2;@#&!.)0(#)*(5%(!*%)&!$!%*(.)(&K%(6,#-Kc(1$(Q(0!*%5#)*0(#,%
%)&%,%*`(&K%(0!*%5#)*(@%C%@(,%#*.;&(W!@@(5%(A%,.c

Return JK!0(O%'(,%&;,)0(&.(&K%(8#!)(4)#@'A%(8%);c
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R?UR

Band JK%(V#)*(#)#@'0!0(0;58%);(&;,)0(.)( ,%#@?&!8%(V#)*(#)#@'0!0(#)*(0%&0( &K%
5#)*( @.2#&!.)c(4(5#)*( !0(#( ,#)6%(.$( $,%T;%)2!%0(*%$!)%*(5'( &K%(5#)*(0&#,&`
2%)&%,(#)*(W!*&Kc

JK%( $,%T;%)2'( 5#)*( !0( !*%)&!$!%*( 5'( #( K.,!A.)&#@( 5#,( #&( &K%( 5.&&.8( .$( &K%
6,#-Kc(JK%(5#,(2.C%,0(&K%(,%6!.)(.$(&K%(5#)*c

Band Start JK!0(O%'(#2&!C#&%0(&K%(5#)*(0&#,&(%)&,'($!%@*c(1$().(,%#@?&!8%(#)#@'0!0(W#0(.)
WK%)( &K%(5#)*(0;58%);(W#0(%)&%,%*`( &K%)( &K!0( $!%@*( !0( #;&.8#&!2#@@'( $!@@%*
W!&K(&K%(8#,O%,($,%T;%)2'(8!);0(K#@$(.$( &K%(5#)*(W!*&K(f&K%(5#)*(2%)&%,( !0
0%&(&.(&K%(8#,O%,($,%T;%)2'hc(BK%)(&K!0($!%@*(!0(#2&!C#&%*`(O).5(#*b;0&8%)&0
#)*();8%,!2(%)&,'(#,%(-%,8!&&%*c(H.&%(&K#&(O).5(#*b;0&8%)&0(#,%(*.)%(W!&K
&K%(,%0.@;&!.)(.$( &K%(2;,,%)&( $,%T;%)2'(0-#)c(<.,( !)2,%#0%*(-,%2!0!.)`(%)&%,
&K%($,%T;%)2'();8%,!2#@@'c

Band Center JK!0( O%'( #2&!C#&%0( &K%( 5#)*( 2%)&%,( $,%T;%)2'( %)&,'( $!%@*c( 1$( ).( ,%#@?&!8%
#)#@'0!0( W#0( .)( WK%)( &K%( 5#)*( 0;58%);( W#0( %)&%,%*`( &K%)( &K!0( $!%@*( !0
#;&.8#&!2#@@'($!@@%*(W!&K(&K%(8#,O%,($,%T;%)2'c(JK%(u=#,O%,(E)&,'v(O%'(2.-!%0
&K%(8#,O%,($,%T;%)2'(!)&.(&K!0($!%@*(%C%)(WK%)(!&(!0().&(#2&!C#&%*c(BK%)(&K!0
$!%@*( !0(#2&!C#&%*`( O).5(#*b;0&8%)&0(#)*();8%,!2(%)&,'(#,%(-%,8!&&%*c(H.&%
&K#&(8#,O%,(%)&,!%0(#)*(O).5(#*b;0&8%)&0(#,%(*.)%(W!&K(&K%(,%0.@;&!.)(.$(&K%
2;,,%)&( $,%T;%)2'( 0-#)c( <.,( !)2,%#0%*( -,%2!0!.)`( %)&%,( &K%( $,%T;%)2'
);8%,!2#@@'c
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R?UG

Band Width JK!0( O%'( #2&!C#&%0( &K%( 5#)*W!*&K( %)&,'( $!%@*c( BK%)( &K!0( $!%@*( !0( #2&!C#&%*`
O).5( #*b;0&8%)&0( #)*( );8%,!2( %)&,'( #,%( -%,8!&&%*c( H.&%( &K#&( O).5
#*b;0&8%)&0(#,%(*.)%(W!&K(&K%(,%0.@;&!.)(.$(&K%(2;,,%)&($,%T;%)2'(0-#)c(<.,
!)2,%#0%*(-,%2!0!.)`(%)&%,(&K%($,%T;%)2'();8%,!2#@@'c

Return JK!0(O%'(,%&;,)0(&.(&K%(8#!)(4)#@'A%(8%);c
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R?UI

Data Table JK%( *#&#( &#5@%( ,%-.,&0( &K%( :( C#@;%0( $.,( ;0%,( %)&%,%*( ]( @.2#&!.)0c( <.,
%F#8-@%`(&K%(%)&,!%0(2.;@*(5%(#(0%&(.$(K#,8.)!2( $,%T;%)2!%0(WK!2K()%%*(&.
5%(8.)!&.,%*c(J.(6%)%,#&%(#(,%-.,&(.$( &K%(8%#0;,%8%)&`( &K%(#2&!C%( &,#2%a0
*#&#(&#5@%(8#'(5%(-,!)&%*(.;&(;0!)6( &K%(+@.&(8%);c(E#2K( &,#2%(K#0( !&0(.W)
*#&#( &#5@%( &K.;6K( .)@'( &K%( &#5@%( #00.2!#&%*( W!&K( &K%( #2&!C%( &,#2%( !0( #2&!C%
#)*( *!0-@#'%*( #&( #)'( &!8%c( J.( ,%8.C%( &K%( *#&#( &#5@%( *!0-@#'`( 2K#)6%( &K%
<.,8#&(!)(&K%(N!0-@#'(8%);(5#2O(&.("!)6@%c

H.&%m
1$( ).( *#&#( &#5@%( !0( %)&%,%*( f.,( &K%( *#&#( &#5@%( K#0( 5%%)( *%@%&%*h`( #)*
K#,8.)!2( .,( 0!*%5#)*( #)#@'0!0( !0( .)`( &K%)( %)&%,!)6( &K!0( 0;58%);( ).&( .)@'
#2&!C#&%0( &K%( *#&#( &#5@%( *!0-@#'`( !&( #@0.( %)&%,0( &K%( K#,8.)!2( .,( 0!*%5#)*
@.2#&!.)0(!)&.(&K%(&#5@%c

N#&#(&#5@%0(#,%(0#C%*(#@.)6(W!&K(&K%(&,#2%(*#&#(WK%)(*#&#(!0(0#C%*(&.(*!0Oc

N#&#( J#5@%0( #,%( ).&( 0&.,%*( !)( ).)?C.@#&!@%( 8%8.,'( #)*( #,%( ).&( ,%&#!)%*
WK%)( &K%( -.W%,( !0( &;,)%*( .$$c( Save data to disk to preserve the data
tables!
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R?UP

4(0#8-@%(*#&#( &#5@%(*!0-@#'( !0(0K.W)(#5.C%c(JK%( &#5@%(%)&,!%0(#,%()( f&#5@%
!)*%F( .,( @!)%( );85%,h`( ]( f;0%,( *%$!)%*( ]( C#@;%0h`( #)*( :( f8%#0;,%*( *#&#
C#@;%0( 2.,,%0-.)*!)6( &.( &K%( ]( C#@;%0hc( JK%( :( C#@;%( !0( #2&;#@@'( $.,( &K%
$,%T;%)2'( 5!)( WK!2K( !0( 2@.0%0&( &.( &K%( %)&%,%*( ]( C#@;%( fW!&K!)( .)%( 5!)
,%0.@;&!.)hc(JK%(:(C#@;%0(0K.W)(!)(&K%(&#5@%(#,%(!)(&K%(;)!&0(.$(&K%(*!0-@#'c(]
C#@;%0(WK!2K( #,%( ).&( !)( &K%( $,%T;%)2'( 0-#)( K#C%( &K%(8%00#6%(X3L\( $.,
&K%!,(:(C#@;%0c

Table Index JK!0(O%'(#2&!C#&%0(&K%(J#5@%(1)*%F(%)&,'($!%@*c([).5(#*b;0&8%)&(#)*();8%,!2
%)&,'(#,%(5.&K(-%,8!&&%*c(BK%)(;0!)6(&K%(O).5`(02,.@@!)6(-#0&(&K%(@#0&(!)*%F
W!@@(#**(#()%W(@!)%c(1$(#)(!)*%F(6,%#&%,(&K#)(&K%(@#0&(!)*%F(!0(%)&%,%*`(&K%)(#
)%W(@!)%(!0(#**%*(#$&%,(&K%(%)*(.$(&K%(&#5@%c

1$( &K%( &#5@%( !0( @.)6%,( &K#)( WK#&( 2#)( 5%( *!0-@#'%*( !)( &K%( W!)*.W`( &K%)( &K%
&#5@%(!)*%F(2#)(5%(;0%*(&.(02,.@@( &K%(W!)*.Wc(E)&%,!)6(#)( !)*%F(W!@@(#@W#'0
*!0-@#'(&K#&(@!)%(!)(&K%(W!)*.W($.,(C!%W!)6(.,(%*!&!)6c

X Value JK!0(O%'(#2&!C#&%0(&K%(](3#@;%(%)&,'($!%@*c(JK%(](C#@;%(.$(&K%(K!6K@!6K&%*(@!)%
8#'(5%(%)&%,%*(;0!)6( &K%();8%,!2(O%'-#*c(H.(O).5(#*b;0&8%)&( !0(#@@.W%*c
BK%)(&K!0($!%@*(!0(#2&!C%`(&K%(u=4L[EL(EHJL:v(O%'(W!@@(2.-'(&K%(8#,O%,(]
-.0!&!.)(!)&.(&K!0($!%@*c

Insert Item JK!0( $;)2&!.)( !)0%,&0( #( )%W( @!)%( 5%$.,%( &K%( K!6K@!6K&%*( @!)%c( JK%( )%W( @!)%
5%2.8%0(K!6K@!6K&%*(#)*(!0(,%#*'($.,(%*!&!)6c
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R?UM

Delete Item JK!0($;)2&!.)(*%@%&%0(&K%(K!6K@!6K&%*(@!)%(#)*(K!6K@!6K&0(&K%($.@@.W!)6(@!)%c

Delete Table JK!0($;)2&!.)(*%@%&%0(&K%(%)&!,%(&#5@%c

Return JK!0(O%'(,%&;,)0(&.(&K%(8#!)(4)#@'A%(8%);c
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R?UY

Limit Table JK%( @!8!&( &#5@%( @!0&0( &K%(]`:( 2..,*!)#&%0( .$( &K%( @!)%( 0%68%)&0(WK!2K( *%$!)%
&K%(&,#2%(&%0&(@!8!&0c(BK%)(&,#2%(*#&#(%F2%%*0(&K%0%(@!8!&(0%68%)&0`(&K%)(&K%
&%0&($#!@0c(J.(6%)%,#&%(#(@!0&!)6(.$( &K%(#2&!C%( &,#2%a0( @!8!&( &#5@%(;0%( &K%(+,!)&
9!8!&0( $;)2&!.)( !)( &K%(+@.&(8%);c(E#2K( &,#2%(K#0( !&0(.W)( @!8!&( &#5@%( &K.;6K
.)@'(&K%(&#5@%(#00.2!#&%*(W!&K(&K%(#2&!C%(&,#2%(!0(#2&!C%(#)*(*!0-@#'%*(#&(#)'
&!8%c( J.( ,%8.C%( &K%( @!8!&( &#5@%( *!0-@#'`( 2K#)6%( &K%( <.,8#&( !)( &K%(N!0-@#'
8%);(5#2O(&.("!)6@%c

4( @!8!&( 0%68%)&( !0( *%$!)%*( #0( &K%( @!)%( 0%68%)&( 5%&W%%)( &K%( -#!,( .$( -.!)&0
f]5%6!)`:>h(#)*( f]%)*`:Dh(#0(0K.W)( 5%@.Wc( JK%( 0%68%)&( C#@;%0( 5%&W%%)
&K%(%)*-.!)&0(#,%(2#@2;@#&%*($.,(&K%(*!0-@#'%*($,%T;%)2'(0-#)c

4( 0%68%)&( 8#'( 5%( *%$!)%*( #0( %!&K%,( #)( ;--%,( .,( @.W%,( @!8!&c( J,#2%( *#&#
C#@;%0(WK!2K(#,%(6,%#&%,(&K#)(#)(;--%,(.,(@%00(&K#)(#(@.W%,( @!8!&(2#;0%( &K%
&%0&(&.($#!@c

Note:
:( C#@;%0( #,%( %)&%,%*( W!&K.;&( ;)!&0c( JK%'( #,%( 0!8-@'( );85%,0c( BK%)( &K%
*!0-@#'(;)!&0(#,%(2K#)6%*`(&K%(@!8!&(&#5@%(!0(;)#$$%2&%*c(#)*(&K%(@!8!&(&%0&0(W!@@
2.8-#,%( &K%( &,#2%(*#&#( !)( &K%()%W(;)!&0(W!&K( &K%(.@*( @!8!&( &#5@%(C#@;%0c(V%
2#,%$;@( &.( ;0%( &K%( @!8!&( &#5@%0( .)@'( WK%)( &K%( %)&%,%*( :( C#@;%0( 8#&2K( &K%
*!0-@#'%*(;)!&0c



   ANALYZE MENU   

R?RQ

J,#2%(*#&#( !0( 2.8-#,%*(W!&K( &K%( @!8!&0(.)@'( .C%,( &K%( ,#)6%( .$( ]( C#@;%0( .,
$,%T;%)2!%0( $.,(WK!2K( @!8!&( 0%68%)&0(K#C%(5%%)(*%$!)%*c("%68%)&0(*.().&
K#C%( &.(2.C%,( &K%(%)&!,%( 0-#)( .,( 5%( 2.))%2&%*c( JK%( $.;,( 0%68%)&0( 0K.W)
5%@.W(2.8-,!0%(#(@%6!&!8#&%(@!8!&(&#5@%c(<,%T;%)2!%0().&(!)2@;*%*(W!&K!)(#)'
0%68%)&(#,%().&(&%0&%*c(1$(5.&K(0%68%)&0(D(#)*(R(#,%(;--%,(@!8!&0`(&K%)(&K%
@.W%,(@!8!&(f0%68%)&(Rh(!0(&%0&%*c

Note:
9!8!&(0%68%)&0(#,%(6,#-K%*(.)(&K%(*!0-@#'c

1)(&K%(2#0%(.$(@.6#,!&K8!2(](#F!0`(&K%(0%68%)&0(#,%(0&!@@(*!0-@#'%*(6,#-K!2#@@'
#0(#(0&,#!6K&(@!)%c(JK!0(6,#-K!2#@(@!)%(!0(&K%(@!8!&c(JK;0`(#(6!C%)(@!8!&(&%0&(8#'
6!C%(*!$$%,%)&(,%0;@&0(*%-%)*!)6(;-.)(&K%(&'-%(.$(](#F!0(*!0-@#'%*c

JK%(,%0;@&(.$(&K%(@!8!&(&%0&(!0(0K.W)(5'(&K%(+#00Z<#!@( !)*!2#&.,(#&(&K%(5.&&.8
.$(&K%(02,%%)c(1)(#**!&!.)`(#)(#;*!.(#@#,8(8#'(5%(0.;)*%*c(E#2K(*!0-@#'%*
&,#2%(!0(&%0&%*c(JK%(@!8!&(&%0&!)6(8#'(5%(&;,)%*(.$$(WK!@%(!)(&K%(9!8!&(8%);c(1&
!0( ,%2.88%)*%*( &K#&( &%0&!)6( 5%( &;,)%*( .$$( WK!@%( %)&%,!)6( #( 2.8-@%F( &#5@%
0!)2%(@!C%(&%0&!)6(2#)(0@.W(&K%(#)#@'A%,(,%0-.)0%c

Note:
9!8!&(&#5@%0(#,%(0#C%*(#@.)6(W!&K(&K%(&,#2%(*#&#(WK%)(*#&#(!0(0#C%*(&.(*!0Oc

9!8!&(&#5@%0(#,%().&(0&.,%*(!)().)?C.@#&!@%(8%8.,'(#)*(#,%().&(,%&#!)%*(WK%)
&K%( -.W%,( !0( &;,)%*( .$$c(Always save data to disk to preserve the limit
tables.



   ANALYZE  MENU   

R?R>

4(0#8-@%( @!8!&( &#5@%(*!0-@#'( !0(0K.W)(#5.C%c(JK%( &#5@%(%)&,!%0(#,%()( f&#5@%
!)*%F(.,(@!)%();85%,h`(&'-%(.$(@!8!&(f;--%,(.,(@.W%,`(;(.,(@h`(]5%6!)`(]%)*(#)*
:>( #)*(:Dc( <.,( &K%( -;,-.0%0( .$( &%0&!)6`( &K%( @!8!&( 0%68%)&0( #,%( 6%)%,#&%*
W!&K(&K%(#00;8-&!.)(&K#&($,%T;%)2'(5!)(Q(%F&%)*0($,.8(&K%(0&#,&($,%T;%)2'(&.
&K%(0&#,&( $,%T;%)2'(-@;0( &K%( @!)%W!*&K(#)*(0.(.)c(4(0%68%)&(WK.0%(]5%6!)
C#@;%( !0(5%&W%%)(5!)( $,%T;%)2!%0(W.;@*( &%0&( &K%( @.W%,( $,%T;%)2'(5!)a0(*#&#
C#@;%(#6#!)0&(:>c(JK%(,%0&(.$(&K%(0%68%)&(!0(2#@2;@#&%*(.)(&K!0(5#0!0c(1$(8.,%
,%0.@;&!.)(!0(,%T;!,%*`(&K%)(#()#,,.W%,(0-#)(!0(,%T;!,%*c

X)@'( 0%68%)&0( .,( &K%( -.,&!.)0( .$( 0%68%)&0(W!&K!)( &K%( $,%T;%)2'( 0-#)( #,%
&%0&%*c(9!8!&0(.;&0!*%(&K%(0-#)(#,%(!6).,%*c

Table Index JK!0(O%'(#2&!C#&%0(&K%(J#5@%(1)*%F(%)&,'($!%@*c([).5(#*b;0&8%)&(#)*();8%,!2
%)&,'(#,%(5.&K(-%,8!&&%*c(BK%)(;0!)6(&K%(O).5`(02,.@@!)6(-#0&(&K%(@#0&(!)*%F
W!@@(#**(#()%W(@!)%c(1$(#)(!)*%F(6,%#&%,(&K#)(&K%(@#0&(!)*%F(!0(%)&%,%*`(&K%)(#
)%W(@!)%(!0(#**%*(#$&%,(&K%(%)*(.$(&K%(&#5@%c

H%W( 0%68%)&0( #,%( 6%)%,#&%*( W!&K( ]5%6!)( %T;#@( &.( ]%)*( .$( &K%( -,%C!.;0
0%68%)&(#)*(&K%(0#8%(](0-#)c(JK%(:(C#@;%0(#,%(0%&(&.(&K%(C#@;%(.$(:D($.,
&K%(-,%C!.;0(0%68%)&c(JK!0(0!8-@!$!%0(&K%(5;!@*!)6(.$(#(2.)&!);.;0(@!8!&(&#5@%c

1$( &K%( &#5@%( !0( @.)6%,( &K#)( WK#&( 2#)( 5%( *!0-@#'%*( !)( &K%( W!)*.W`( &K%)( &K%
&#5@%(!)*%F(2#)(5%(;0%*(&.(02,.@@( &K%(W!)*.Wc(E)&%,!)6(#)( !)*%F(W!@@(#@W#'0
*!0-@#'(&K#&(@!)%(!)(&K%(W!)*.W($.,(C!%W!)6(.,(%*!&!)6c

X Values JK!0(O%'(#2&!C#&%0( &K%(0%@%2&%*(](3#@;%(%)&,'( $!%@*c(+,%00!)6( &K%(O%'(#6#!)
&.66@%0(&.(&K%(.&K%,(](C#@;%c(JK%(;--%,(C#@;%(!0(]5%6!)(#)*(&K%(@.W%,(C#@;%
!0( ]%)*c( JK%( ]( C#@;%0( .$( &K%( K!6K@!6K&%*( @!)%( 8#'( 5%( %)&%,%*( ;0!)6( &K%



   ANALYZE MENU   

R?RD

);8%,!2(O%'-#*c(H.(O).5(#*b;0&8%)&( !0(#@@.W%*c(BK%)( &K!0( $!%@*( !0( #2&!C%`
&K%(u=4L[EL(EHJL:v(O%'(W!@@(2.-'(&K%(8#,O%,(](-.0!&!.)(!)&.(&K!0($!%@*c

Y Values JK!0(O%'(#2&!C#&%0( &K%(0%@%2&%*(:(3#@;%(%)&,'( $!%@*c(+,%00!)6( &K%(O%'(#6#!)
&.66@%0( &.( &K%(.&K%,(:(C#@;%c(JK%(;--%,(C#@;%( !0(:>(#)*( &K%( @.W%,(C#@;%( !0
:Dc(JK%(:(C#@;%0(.$(&K%(K!6K@!6K&%*( @!)%(8#'(5%(%)&%,%*(;0!)6( &K%();8%,!2
O%'-#*c(H.(O).5(#*b;0&8%)&(!0(#@@.W%*c(L%8%85%,`(&K%0%(C#@;%0(#,%(0!8-@'
);85%,0(#)*(K#C%().(;)!&0c(1&(!0(&K%(;0%,a0(,%0-.)0!5!@!&'(&.(%)0;,%(&K#&(&K%0%
C#@;%0(2.,,%0-.)*(&.(&K%(*!0-@#'%*(;)!&0c

Limit Type JK!0( $;)2&!.)( 0%@%2&0( &K%( &'-%( .$( @!8!&`( %!&K%,( ;--%,( .,( @.W%,`( $.,( &K%
K!6K@!6K&%*(@!)%c

More JK!0( $;)2&!.)(*!0-@#'0(#(0;58%);( $.,( !)0%,&!)6(.,(*%@%&!)6( @!)%0`( &;,)!)6( .)
&K%( #;*!.( #@#,8`( #)*( %)#5@!)6( &%0&!)6c( JK!0( 0;58%);( !0( *%02,!5%*( .)( &K%
$.@@.W!)6(-#6%0c

Return JK!0(O%'(,%&;,)0(&.(&K%(8#!)(4)#@'A%(8%);c



   ANALYZE  MENU   

R?RU

Limit Table More JK!0(0;58%);(#@@.W0(@!8!&(&#5@%(%)&,!%0(&.(5%(!)0%,&%*(#)*(*%@%&%*`(#)*(#;*!.
#@#,80(#)*(@!8!&(&%0&!)6(&.(5%(%)#5@%*c

Insert Item JK!0( $;)2&!.)( !)0%,&0( #( )%W( @!)%( 5%$.,%( &K%( K!6K@!6K&%*( @!)%c( JK%( )%W( @!)%
5%2.8%0(K!6K@!6K&%*(#)*(!0(,%#*'($.,(%*!&!)6c

Delete Item JK!0($;)2&!.)(*%@%&%0(&K%(K!6K@!6K&%*(@!)%(#)*(K!6K@!6K&0(&K%($.@@.W!)6(@!)%c

Delete Table JK!0($;)2&!.)(*%@%&%0(&K%(%)&!,%(&#5@%c

Audio Alarm On/Off JK!0( $;)2&!.)( &;,)0( &K%( #;*!.( #@#,8( .)( #)*( .$$c( JK%( #;*!.( #@#,8( 0.;)*0
WK%)%C%,(#(@!8!&(&%0&($#!@0c

Testing On/Off JK!0( $;)2&!.)( &;,)0( @!8!&( &%0&!)6( .)( #)*( .$$c( 9!8!&( &%0&0( 8#'( 5%( &;,)%*( .$$
WK!@%( %)&%,!)6( #( &#5@%c( 9!8!&( &%0&!)6( !0( .)@'( #2&!C%( WK%)( &K%( @!8!&( &#5@%( !0
*!0-@#'%*`(,%6#,*@%00(.$(&K!0(0%&&!)6c

Return JK!0(O%'(,%&;,)0(&.(&K%(8#!)(9!8!&(J#5@%(8%);c



   AVERAGE MENU   

R?RR

Average JK%( 4C%,#6%(8%);( 0%@%2&0( &,#2%( #C%,#6!)6`( );85%,( .$( #C%,#6%0`( &'-%( .$
#C%,#6!)6(#)*(#8.;)&(.$(.C%,@#-c(JK%(#C%,#6!)6(-#,#8%&%,0(#--@'( &.(5.&K
&,#2%0c

Note:
JK%(u"J4LJv(O%'(0&#,&0(#)(#C%,#6%c(JK%(u+4/"EZ7XHJv(O%'(W!@@(-#;0%(#)
#C%,#6%( !)( -,.6,%00c( +,%00!)6( u+4/"EZ7XHJv( #6#!)( W!@@( ,%0;8%( &K%
#C%,#6%(WK%,%( !&(W#0(-#;0%*c(+,%00!)6( &K%( u"J4LJv(O%'(#@W#'0( ,%0%&0( &K%
#C%,#6%(5%$.,%(,%0&#,&!)6c

B!&K( W!*%( $,%T;%)2'( 0-#)0`( &K%( K!6K( ,%#@( &!8%( 5#)*W!*&K( .$( &K%( "LPIQ
#@@.W0(8#)'( #C%,#6%0( &.( 5%( 2.8-@%&%*( 5%&W%%)( %#2K( 02,%%)( ;-*#&%c( <.,
08#@@();85%,0(.$(#C%,#6%0`(#C%,#6!)6(!0(#@8.0&(!)0&#)&#)%.;0c

Averaging On/Off JK!0(O%'( &;,)0(4C%,#6!)6(.)(#)*(.$$c(JK%(4C,6!)6ZH.(4C6c( !)*!2#&.,(#&( &K%
5.&&.8(.$(&K%(02,%%)(0K.W0(&K%(0&#&%(.$(&K!0($;)2&!.)c

Number of Averages JK!0(O%'(#2&!C#&%0(&K%(H;85%,(.$(4C%,#6%0(%)&,'($!%@*($.,(5.&K();8%,!2(%)&,'
#)*( O).5( #*b;0&8%)&c( JK!0( !0( &K%( );85%,( .$( 0-%2&,#( WK!2K( #,%( #C%,#6%*
&.6%&K%,( !)( @!)%#,( #C%,#6!)6( #)*( &K%( W%!6K&!)6( $#2&.,( $.,( %F-.)%)&!#@
#C%,#6!)6c(JK%();85%,(.$(#C%,#6%0(#@@.W%*(,#)6%0($,.8(D(&.(UD`PIPc

7K#)6!)6( &K%( );85%,( .$( #C%,#6%0( WK!@%( !)( &K%( L/H( 8.*%( ,%0%&0( &K%
#C%,#6%0(#)*(0&#,&0(.C%,c(1$(&K%(#)#@'A%,(!0(0&.--%*`(&K%)(&K%(#C%,#6%(!0().&
,%0%&().,(,%0&#,&%*c



   AVERAGE  MENU   

R?RG

Average Type JK!0($;)2&!.)(0%@%2&0(&K%(4C%,#6!)6(J'-%`(%!&K%,(L="`(3%2&.,(.,(+%#O(^.@*c

RMS Averaging
JK!0( #C%,#6%0( &K%( 8#6)!&;*%( .$( &K%( 0-%2&,#( !)( #)( L="( $#0K!.)c( JK%
*!0-@#'%*(*#&#( !0( &K%( 0T;#,%( ,..&( .$( &K%(W%!6K&%*(8%#)( .$( &K%( 0;8(.$( &K%
8#6)!&;*%0( 0T;#,%*( f<<J( &!8%0( !&0( 2.8-@%F( 2.)b;6#&%hc( JK%( W%!6K&!)6( !0
%!&K%,(@!)%#,(.,(%F-.)%)&!#@c

L="( #C%,#6!)6( ,%*;2%0( $@;2&;#&!.)0( !)( &K%( *#&#( 5;&( *.%0( ).&( ,%*;2%( &K%
#2&;#@( ).!0%( $@..,c( B!&K( #( 0;$$!2!%)&( );85%,( .$( #C%,#6%0`( #( C%,'( 6..*
#--,.F!8#&!.)(.$(&K%(#2&;#@(,#)*.8().!0%($@..,(2#)(5%(*!0-@#'%*c

Note:
"!)2%(&K%(L="(#C%,#6!)6(!0(*.)%(.)(8#6)!&;*%0(.)@'`(*!0-@#'!)6(&K%(,%#@(.,
!8#6!)#,'( -#,&( .,( -K#0%( .$( #)( L="( #C%,#6%( K#0( ).( 8%#)!)6c( JK%( L="
#C%,#6%(K#0().(2.8-@%F(!)$.,8#&!.)c(1$(&K%(,%#@(.,(!8#6!)#,'(-#,&(.,(-K#0%(!0
5%!)6(*!0-@#'%*`(&K%(*!0-@#'(W!@@().&(;-*#&%(WK%)(L="(#C%,#6!)6(!0(.)c

Vector Averaging
3%2&.,( #C%,#6!)6( #C%,#6%0( &K%( 2.8-@%F( 0-%2&,;8c( JK!0( 2#)( ,%*;2%( &K%
).!0%($@..,($.,(,#)*.8(0!6)#@0(0!)2%( &K%'(#,%().&(-K#0%(2.K%,%)&( $,.8(&!8%
,%2.,*(&.(&!8%(,%2.,*c

3%2&.,(#C%,#6!)6(,%T;!,%0(#( &,!66%,c(JK%( !)-;&(0!6)#@(8;0&(5%(5.&K(-%,!.*!2
#)*(-K#0%(0')2K,.).;0(W!&K( &K%( &,!66%,c(X&K%,W!0%`( &K%( ,%#@(#)*( !8#6!)#,'
-#,&0(.$(&K%(0!6)#@(W!@@().&(#**(!)(-K#0%(#)*(!)0&%#*(W!@@(2#)2%@(,#)*.8@'c

B!&K( C%2&.,( #C%,#6!)6`( &K%( ,%#@( #)*( !8#6!)#,'( -#,&0( #0( W%@@( #0( -K#0%
*!0-@#'0(#,%(2.,,%2&@'(#C%,#6%*(#)*(*!0-@#'%*c(JK!0(!0(5%2#;0%(&K%(2.8-@%F
!)$.,8#&!.)(!0(-,%0%,C%*c

Peak Hold
+%#O(^.@*( !0().&( ,%#@@'( #C%,#6!)6`( ,#&K%,( &K%( )%W( 0-%2&,#@(8#6)!&;*%0( #,%
2.8-#,%*( &.( &K%(-,%C!.;0(*#&#`(#)*( !$( &K%()%W(*#&#( !0( @#,6%,`( &K%)( &K%()%W
*#&#(!0(;0%*c(JK!0(!0(*.)%(.)(#(5!)(5'(5!)(5#0!0c(JK%(,%0;@&!)6(*!0-@#'(0K.W0
&K%( -%#O( 8#6)!&;*%0( WK!2K( .22;,,%*( !)( &K%( -,%C!.;0( 0-%2&,#c( 1$( @!)%#,
#C%,#6!)6( !0( ;0%*`( &K%)( .)@'( H( 0-%2&,#( #,%( 2.8-#,%*c( 1$( %F-.)%)&!#@
#C%,#6!)6(!0(;0%*`(&K%)(-%#O(K.@*(O%%-0(2.8-#,!)6(0-%2&,#(!)*%$!)!&%@'c

+%#O(^.@*(*%&%2&0(&K%(-%#O0(!)(&K%(0-%2&,#@(8#6)!&;*%0(#)*(.)@'(#--@!%0(&.
"-%2&,;8`( +"N`( #)*( X2&#C%( 4)#@'0!0( 8%#0;,%8%)&0c( ^.W%C%,`( &K%( -%#O
C#@;%0(#,%(0&.,%*(!)(&K%(.,!6!)#@(2.8-@%F($.,8c(1$( &K%(,%#@(.,( !8#6!)#,'(-#,&
.,(-K#0%(!0(5%!)6(*!0-@#'%*($.,(0-%2&,;8(8%#0;,%8%)&0`( &K%(*!0-@#'(0K.W0
&K%(,%#@(.,(!8#6!)#,'(-#,&(.,(-K#0%(.$(&K%(2.8-@%F(-%#O(C#@;%c

Average Mode JK!0(O%'(0%@%2&0(%!&K%,(9!)%#,(.,(EF-.)%)&!#@(#C%,#6!)6c

Linear Averaging
9!)%#,( #C%,#6!)6( 2.85!)%0( H( f);85%,( .$( #C%,#6%0h( 0-%2&,#( W!&K( %T;#@
W%!6K&!)6(!)(%!&K%,(L="`(3%2&.,(.,(+%#O(^.@*($#0K!.)c(BK%)(&K%();85%,(.$
#C%,#6%0( K#0( 5%%)( 2.8-@%&%*`( &K%( #)#@'A%,( 0&.-0( #)*( #)( #;*!.( 5%%-( !0
0.;)*%*c( BK%)( @!)%#,( #C%,#6!)6( !0( !)( -,.6,%00`( &K%( );85%,( .$( #C%,#6%0
2.8-@%&%*(0.( $#,( !0(*!0-@#'%*(5%@.W( &K%(4C,6!)6( !)*!2#&.,(#&( &K%(5.&&.8(.$
&K%(02,%%)c



   AVERAGE MENU   

R?RI

4;&.(,#)6!)6(!0(&%8-.,#,!@'(*!0#5@%*(WK%)(#(@!)%#,(#C%,#6%(!0(!)(-,.6,%00c(V%
0;,%( ).&( &.( 2K#)6%( &K%( !)-;&( ,#)6%( 8#);#@@'( %!&K%,c( 7K#)6!)6( &K%( ,#)6%
*;,!)6(#(@!)%#,(#C%,#6%(!)C#@!*#&%0(&K%(,%0;@&0c

Exponential Averaging
EF-.)%)&!#@( #C%,#6!)6( W%!6K&0( )%W( *#&#( 8.,%( &K#)( .@*( *#&#c( 4C%,#6!)6
&#O%0(-@#2%(#22.,*!)6(&.(&K%($.,8;@#`

4C%,#6%H(w(fH%W("-%2&,;8(}(>ZHh(k(f4C%,#6%H?>h(}(fH?>hZH

WK%,%(H(!0(&K%();85%,(.$(#C%,#6%0c

EF-.)%)&!#@(#C%,#6!)6(2.)&!);%0(!)*%$!)!&%@'c(J.(0&.-(&K%(#C%,#6!)6`(;0%(&K%
u+4/"EZ7XHJv(O%'c(BK%)(-#;0%*`(&K%(u+4/"EZ7XHJv(O%'(W!@@(,%0;8%(&K%
#C%,#6!)6(WK!@%(&K%(u"J4LJv(O%'(W!@@(,%0%&(&K%(#C%,#6%(5%$.,%(,%0&#,&!)6c

EF-.)%)&!#@(#C%,#6%0(r6,.Wr($.,(#--,.F!8#&%@'(&K%($!,0&(GH(0-%2&,#(;)&!@(&K%
0&%#*'( 0&#&%( C#@;%0( #,%( ,%#2K%*c(X)2%( !)( 0&%#*'( 0&#&%`( $;,&K%,( 2K#)6%0( !)
&K%(0-%2&,#(#,%(*%&%2&%*(.)@'(!$(&K%'(@#0&(0;$$!2!%)&@'(@.)6c(=#O%(0;,%(&K#&(&K%
);85%,(.$(#C%,#6%0(!0().&(0.(@#,6%(#0( &.(%@!8!)#&%( &K%(2K#)6%0( !)( &K%(*#&#
&K#&(8!6K&(5%(!8-.,&#)&c

Overlap JK!0(O%'(#2&!C#&%0(&K%(XC%,@#-(+%,2%)&#6%(%)&,'($!%@*c

<.,(8.0&( $,%T;%)2'( 0-#)0`( &K%( "LPIQ( 2#)( 2.8-;&%( &K%( <<J( !)( @%00( &!8%
&K#)( !&( &#O%0( &.( #2T;!,%( &K%( &!8%( ,%2.,*c( B!&K( Qo( .C%,@#-( &K%( #)#@'A%,
2.8-;&%0(.)%(<<J(-%,(&!8%(,%2.,*(#)*(&K%)(W#!&0(;)&!@(&K%()%F&(&!8%(,%2.,*
!0( 2.8-@%&%( 5%$.,%( 2.8-;&!)6( &K%( )%F&( <<Jc( JK%( ;-*#&%( ,#&%( !0( ).( $#0&%,
&K#)(.)%(0-%2&,#(-%,(&!8%(,%2.,*c(B!&K()#,,.W(0-#)0`(&K!0(2#)(5%(T;!&%(0@.Wc

B!&K(.C%,@#-(-,.2%00!)6`( &K%(#)#@'A%,(*.%0().&(W#!&( $.,( &K%( )%F&( 2.8-@%&%
&!8%( ,%2.,*( 5%$.,%( 2.8-;&!)6( &K%( )%F&( <<Jc( 1)0&%#*( !&( ;0%0( *#&#( $,.8( &K%
-,%C!.;0(&!8%(,%2.,*(#0(W%@@(#0(*#&#($,.8(&K%(2;,,%)&(&!8%(,%2.,*(&.(2.8-;&%
&K%( )%F&( <<Jc( JK!0( 0-%%*0( ;-( *!0-@#'( ;-*#&%0( #0( W%@@( #0( ,%*;2%0( &K%
C#,!#&!.)0(*;%(&.(W!)*.W!)6c(L%8%85%,`(8.0&(W!)*.W($;)2&!.)0(#,%(A%,.(#&
&K%(0&#,&(#)*(%)*(.$(&K%(&!8%(,%2.,*c(JK;0`(&K%(-.!)&0(#&(&K%(%)*0(.$(&K%(&!8%
,%2.,*(*.().&(2.)&,!5;&%(8;2K(&.(&K%(<<Jc(B!&K(.C%,@#-`(&K%0%(-.!)&0(#,%(r,%?
;0%*r(#)*(#--%#,(#0(8!**@%(-.!)&0(!)(.&K%,(&!8%(,%2.,*0c(JK!0(!0(WK'(.C%,@#-
0-%%*0( ;-( #C%,#6!)6( #)*( 08..&K%0( .;&( W!)*.W( C#,!#&!.)0c( J'-!2#@@'`( &!8%
,%2.,*0( W!&K( GQo( .C%,@#-( -,.C!*%( #0( 8;2K( ).!0%( ,%*;2&!.)( #0( ).)?
.C%,@#--!)6( &!8%( ,%2.,*0( WK%)( L="( #C%,#6!)6c( BK%)( L="( #C%,#6!)6
)#,,.W(0-#)0`(&K!0(2#)(,%*;2%(&K%(8%#0;,%8%)&(&!8%(5'(#($#2&.,(.$(Dc

JK%( 8#F!8;8( .C%,@#-( !0( *%&%,8!)%*( 5'( &K%( #8.;)&( .$( &!8%( !&( &#O%0( &.
2#@2;@#&%(#)(<<J(#)*(&K%(@%)6&K(.$(&K%(&!8%(,%2.,*(#)*(&K;0(C#,!%0(#22.,*!)6
&.(&K%(0-#)c

Note:
JK%("LPIQ( #@W#'0( &,!%0( &.( ;0%( &K%(8#F!8;8(#8.;)&( .$( .C%,@#-( -.00!5@%c
BK%)%C%,( #( )%W( $,%T;%)2'( 0-#)( !0( 0%@%2&%*`( &K%( .C%,@#-( !0( 0%&( &.( &K%
8#F!8;8(-.00!5@%(C#@;%( $.,( &K#&( 0-#)c( 1$( @%00(.C%,@#-( !0(*%0!,%*`( &K%)(;0%
&K!0(O%'(&.(-,.6,#8(!)(#(08#@@%,(C#@;%c(X)(&K%(W!*%0&(0-#)0(fDG`(GQ(#)*(>QQ
O^Ah`().(.C%,@#-(!0(#@@.W%*c



   AVERAGE  MENU   

R?RP

1$(&K%(8%#0;,%8%)&(!0(&,!66%,%*`(&K%)(.C%,@#-(!0(!6).,%*c(J!8%(,%2.,*0(0&#,&
W!&K( &K%( &,!66%,c( JK%( #)#@'A%,( 8;0&( 5%( !)( 2.)&!);.;0( &,!66%,( 8.*%( &.( ;0%
.C%,@#-(-,.2%00!)6c



   AVERAGE MENU   

R?RM



   PLOT MENU   

R?RY

Plot JK%(+@.&(8%);( !0( ;0%*( &.( -@.&( &K%( 02,%%)( *!0-@#'( &.( #)( ^+\9( 2.8-#&!5@%
-@.&&%,c(/0%(&K%("'0&%8("%&;-(8%);(&.(2.)$!6;,%(&K%(-@.&&%,(!)&%,$#2%c

Plot All JK%(+@.&(4@@(O%'(6%)%,#&%0(#(-@.&(.$(&K%(%)&!,%(6,#-K`(!)2@;*!)6(&K%(02#@%(#)*
8#,O%,( !)$.,8#&!.)c( 1)( 0!)6@%( &,#2%( *!0-@#'( $.,8#&( .)@'( &K%( #2&!C%( 6,#-K( !0
-@.&&%*c( 1)(*;#@( &,#2%(8.*%( 5.&K( &,#2%0( #,%( -@.&&%*c( E#2K( $%#&;,%( ;0%0( &K%
-%)(#00!6)%*(!)(&K%("%&;-(+@.&&%,(0;58%);(!)(&K%("'0&%8("%&;-(8%);c(JK%
8#,O%,(!0(-@.&&%*(.)@'(!$(!&(!0(-,%0%)&@'(*!0-@#'%*c

Plot Trace JK%(+@.&(J,#2%(O%'(-@.&0(.)@'(&K%(*#&#(&,#2%c(JK!0(#@@.W0(8;@&!-@%(*#&#(&,#2%0
&.(5%(-@.&&%*(.)(#(0!)6@%(0K%%&c(J,#2%0(8#'(5%(8#*%( !)(*!$$%,%)&( 2.@.,0(5'
2K#)6!)6( -%)( *%$!)!&!.)0( .,( -%)0( 5%&W%%)( -@.&0c( 1)( 0!)6@%( &,#2%( *!0-@#'
$.,8#&`(.)@'(&K%(#2&!C%(6,#-K(!0(-@.&&%*c(1)(*;#@(&,#2%(8.*%`(5.&K(&,#2%0(#,%
-@.&&%*c

Plot Marker JK%(+@.&(=#,O%,(O%'(-@.&0(&K%(8#,O%,(!$(&K%(8#,O%,(!0(-,%0%)&@'(*!0-@#'%*(.)
&K%(02,%%)c(/0%(&K%(N!0-@#'(8%);(&.(&;,)(&K%(8#,O%,(*!0-@#'(.)(#)*(.$$c(JK%
8#,O%,(!)$.,8#&!.)(!0(-@.&&%*()%F&(&.(&K%(8#,O%,c(JK!0(!0(;0%$;@(WK%)(#(&,#2%
K#0(8;@&!-@%(-%#O0(WK!2K()%%*(&.(5%(8#,O%*(.)( &K%(-@.&c(<!,0&(+@.&(4@@(W!&K
&K%(8#,O%,(#&(.)%(@.2#&!.)`(&K%)(8.C%(&K%(8#,O%,(#)*(+@.&(=#,O%,c

Title JK!0($;)2&!.)(#2&!C#&%0(&K%(J!&@%(%)&,'($!%@*($.,(#@-K#);8%,!2(%)&,'c(JK%(&!&@%(!0
#**%*(&.(&K%(5.&&.8(.$(%#2K(-@.&c(JK%(&!&@%(8#'(5%(;-(&.(RQ(2K#,#2&%,0(@.)6c
JK%( O).5( 02,.@@0( &K%( &!&@%( W!&K!)( &K%( %)&,'( W!)*.Wc( /0%( &K%( u49Jv( O%'( &.
#22%00(&K%(#@-K#5%&!2(O%'-#*c



   PLOT MENU   

R?GQ

Subtitle JK!0( $;)2&!.)( #2&!C#&%0( &K%(";5&!&@%( %)&,'( $!%@*( $.,( #@-K#);8%,!2( %)&,'c( JK%
0;5&!&@%(!0(#**%*(&.(&K%(5.&&.8(.$(%#2K(-@.&(5%@.W(&K%(&!&@%c(JK%(0;5&!&@%(8#'
5%( ;-( &.( RQ( 2K#,#2&%,0( @.)6c( JK%( O).5( 02,.@@0( &K%( 0;5&!&@%( W!&K!)( &K%( %)&,'
W!)*.Wc(/0%(&K%(u49Jv(O%'(&.(#22%00(&K%(#@-K#5%&!2(O%'-#*c

Printing Menu JK!0(O%'(*!0-@#'0(&K%(-,!)&!)6(8%);(*%02,!5%*(.)(&K%($.@@.W!)6(-#6%0c(BK%)
-@.&&!)6(!0(!)(-,.6,%00`(&K!0($;)2&!.)(0W!&2K%0(&.(+@.&(45.,&c

Plot Abort +,%00!)6(&K!0(O%'(#5.,&0(&K%(-@.&c



   PLOT MENU   

R?G>

Printing Menu JK%(+,!)&!)6(8%);(!0(;0%*(&.(-,!)&(&K%("LPIQ(0%&&!)60`(@!8!&(&#5@%0(#)*(*#&#
&#5@%0(&.(#(-,!)&%,c(JK%0%(-,!)&.;&0(-,.C!*%(#(2.)C%)!%)&(#)*(#22;,#&%(W#'(&.
*.2;8%)&( 8%#0;,%8%)&0c( /0%( &K%( "%&;-( +,!)&%,( 0;58%);( !)( &K%( "'0&%8
"%&;-(8%);(&.(2.)$!6;,%(&K%(-,!)&%,c

Print Settings JK%( +,!)&( "%&&!)60( O%'( 0%)*0( #( @!0&!)6( &K%( 0%&&!)60( .$( &K%( #)#@'A%,( &.( &K%
-,!)&%,c( JK%( 0%&&!)60( @!0&%*( #,%( #@@( &K.0%( WK!2K( #,%( 0#C%*( !)( ).)?C.@#&!@%
8%8.,'(#)*(,%&#!)%*(WK%)(-.W%,(!0(&;,)%*(.$$c

Print Limits JK%(+,!)&(9!8!&0(O%'(0%)*0(#( @!0&!)6(.$( &K%( @!8!&( &#5@%( $.,( &K%(#2&!C%( &,#2%( &.
&K%(-,!)&%,c(JK%(@!0&!)6(!0(!)(&K%(0#8%($.,8#&(#0(&K%(@!8!&(&#5@%(*!0-@#'c

Print Data JK%(+,!)&(N#&#(O%'(0%)*0(#(@!0&!)6(.$(&K%(*#&#(&#5@%($.,(&K%(#2&!C%(&,#2%(&.(&K%
-,!)&%,c(JK%(*#&#(&#5@%(!0($!,0&(;-*#&%*(W!&K(&K%(2;,,%)&(:(C#@;%0c(JK%( @!0&!)6
!0(!)(&K%(0#8%($.,8#&(#0(&K%(*#&#(&#5@%(*!0-@#'c



   PLOT MENU   

R?GD



   SETUP MENU   

R?GU

Setup JK%( "%&;-( 8%);( !0( ;0%*( &.( 2.)$!6;,%( &K%( -,!)&%,`( -@.&&%,( #)*( 2.8-;&%,
!)&%,$#2%0`(#)*(&.(0%&(&K%(02,%%)`(0.;)*(#)*(2@.2OZ2#@%)*#,(-#,#8%&%,0c(JK%
J%0&(0;58%);(#22%00%0(C#,!.;0(K#,*W#,%(&%0&0c(JK%(1)$.(0;58%);(*!0-@#'0
C#,!.;0(!)$.,8#&!.)(02,%%)0(WK!2K(8#'(5%(;0%$;@(&.(&K%(;0%,c

Setup Keys JK%( "%&;-( 8%);( 2.)0!0&0( .$( &W.( 8%);0`( W!&K( %#2K( O%'( #2&!C#&!)6( #
0;58%);c( /0%( &K%( =.,%( #)*( L%&;,)( 0.$&O%'0( &.( &.66@%( 5%&W%%)( &K%( &W.
8%);0c



   SETUP MENU   

R?GR

Setup Communications 7.88;)!2#&!.)(-#,#8%&%,0(!)(&K!0(0;58%);(0K.;@*().&(5%(#@&%,%*(WK!@%(&K%
2.8-;&%,(!)&%,$#2%(!0(#2&!C%c

Output to RS232/GPIB JK%("LPIQ(.)@'(.;&-;&0(*#&#(&.(.)%(!)&%,$#2%(#&(#(&!8%c(7.88#)*0(8#'(5%
,%2%!C%*( .C%,( 5.&K( !)&%,$#2%0( 5;&( ,%0-.)0%0( #,%( *!,%2&%*( .)@'( &.( &K%
!)&%,$#2%( 0%@%2&%*( 5'( &K!0( O%'c( =#O%( 0;,%( &K#&( &K%( X;&-;&( !)&%,$#2%( !0( 0%&
2.,,%2&@'(5%$.,%(#&&%8-&!)6(&.(-,.6,#8(&K%("LPIQ($,.8(#(2.8-;&%,c



   SETUP MENU   

R?GG

Setup RS232 JK%( "%&;-( L"DUD( O%'( #2&!C#&%0( &K%( L"DUD( -#,#8%&%,0( 0;5( 8%);c( V#;*
,#&%`(W.,*(@%)6&K`(#)*(-#,!&'(8#'(5%(2.)$!6;,%*(!)(&K!0(0;5(8%);c

Baud Rate JK%(V#;*(L#&%( O%'( #@@.W0( &K%( O).5( &.( #*b;0&( &K%( L"DUD
5#;*(,#&%c(JK%(5#;*(,#&%(2#)(5%(0%&(&.(#)'(0&#)*#,*(C#@;%
$,.8(UQQ(&.(>YDQQ(5#;*c

Word Length JK!0( O%'( &.66@%0( &K%( 2K#,#2&%,( @%)6&Kc( JK%( L"DUD
2K#,#2&%,(@%)6&K(2#)(5%(P(.,(M(5!&0c(M(5!&0(!0(0&#)*#,*c

Parity JK!0(O%'(&.66@%0(&K%(-#,!&'c(JK%(L"DUD(-#,!&'(2#)(5%(EC%)`
X**`(.,(H.)%c

Return JK%( L%&;,)( O%'( W!@@( ,%&;,)( &.( &K%( "%&;-( 7.88;)!2#&!.)0
8%);c

Setup GPIB JK%( "%&;-( \+1V( O%'( #2&!C#&%0( &K%( \+1V( -#,#8%&%,0( 0;5( 8%);c( \+1V
!)0&,;8%)&(#**,%00(#)*(L%8.&%(XC%,!*%(#,%(0%&(!)(&K!0(0;5(8%);c

GPIB Address JK!0( O%'( #2&!C#&%0( &K%( \+1V( 4**,%00( %)&,'( $!%@*( $.,
);8%,!2( #)*( O).5( %)&,'c( JK%( !)0&,;8%)&( #**,%00( 2#)( 5%
0%&($,.8(Q(&.(UQc

Overide Remote ? 1)( 6%)%,#@`( %C%,'( \+1V( !)&%,$#2%( 2.88#)*( W!@@( -;&( &K%
"LPIQ( !)&.( &K%( LE=XJE( 0&#&%( W!&K( &K%( $,.)&( -#)%@
!)#2&!C#&%*c(J.(*%$%#&(&K!0($%#&;,%`(0%&(&K%(XC%,!*%(L%8.&%
S( &.( :%0c( 1)( &K!0(8.*%`( &K%( $,.)&( -#)%@( !0( ).&( @.2O%*( .;&
WK%)(&K%(;)!&(!0(!)(&K%(LE=XJE(0&#&%c

1$( &K%( "LPIQ( !0( !)( &K%( LE=XJE( 0&#&%`( &K%( u^E9+v( O%'
,%&;,)0(&K%(;)!&(&.(@.2#@($,.)&(-#)%@(2.)&,.@c

Return JK%( L%&;,)( O%'( W!@@( ,%&;,)( &.( &K%( "%&;-( 7.88;)!2#&!.)0
8%);c



   SETUP MENU   

R?GI

View Queue JK%( @#0&( DGI( 2K#,#2&%,0( ,%2%!C%*( .,( &,#)08!&&%*( 5'( &K%( "LPIQ( 8#'( 5%
*!0-@#'%*(&.(K%@-($!)*(-,.6,#88!)6(%,,.,0c(JK%(3!%W(_;%;%(O%'(W!@@(*!0-@#'
&K%( !)&%,$#2%(5;$$%,0(#&( &K%( &!8%(&K%(O%'( !0(-,%00%*c(JK!0(02,%%)( !0(;-*#&%*
,%6;@#,@'(&.(*!0-@#'()%W(!)&%,$#2%(#2&!C!&'c(JK%(3!%W(_;%;%(02,%%)(8#'(0@.W
*.W)( &K%( 2.88;)!2#&!.)0( 5%&W%%)( &K%( "LPIQ( #)*( #( K.0&( 2.8-;&%,c( 1)
6%)%,#@`( &K%(3!%W(_;%;%( 02,%%)( 0K.;@*( 5%( *!0-@#'%*( .)@'(WK%)( &%0&!)6( .,
*%5;66!)6(#(K.0&(-,.6,#8c

JK%( 8.0&( ,%2%)&( *#&#( !0( *!0-@#'%*( #&( &K%( ,!6K&( .$( &K%( ;--%,( @!)%( .$( %#2K
T;%;%(*!0-@#'c(<.,(%F#8-@%`( !)( &K%(02,%%)(5%@.W`( &K%("JL<Su@$v( 0&,!)6(W#0
&K%(8.0&(,%2%)&@'(,%2%!C%*(2.88#)*c(JK%(u@$v(2K#,#2&%,(!0(#(@!)%?$%%*(#)*(!0
&K%( 0&,!)6( *%@!8!&%,c( JK%( 8.0&( ,%2%)&@'( &,#)08!&&%*( 0&,!)6( !0( >QQQcQu@$v( !)
,%0-.)0%( &.( &K%( "JL<S( 2.88#)*c( JK%( %#,@!%0&( 2.88#)*( ,%2%!C%*( W#0
x1NHS(#)*(&K%(%#,@!%0&( ,%0-.)0%(W#0( r"&#)$.,*(L%0%#,2K("'0&%80`("LPIQ`
0Z)QQQQ>`( C%,QQPru@$vc( /),%2.6)!A%*( 2K#,#2&%,0( #,%( !6).,%*( #)*( ).&
*!0-@#'%*c(JK%(&%,8!)#&.,(2K#,#2&%,(.)(&K%(.;&-;&(T;%;%(!0(#@W#'0(0K.W)(#0
#(u@$vc(BK%)(&K%(.;&-;&(!0(*!,%2&%*( &.( &K%(L"DUD( !)&%,$#2%`(#(2#,,!#6%(,%&;,)
u2,v(!0(#2&;#@@'(0%)&(!)(-@#2%(.$(&K%(u@$vc

+,%00(#)'(O%'(f%F2%-&(u+L1HJvh(&.(,%0&.,%(&K%(02,%%)(&.(&K%(6,#-K(8.*%c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("%&;-(8%);c



   SETUP MENU   

R?GP

Setup Sound JK%("%&;-(".;)*(O%'(#2&!C#&%0( &K%(0.;)*(0;58%);c([%'(2@!2O( #)*( #@#,80
#,%(%)#5@%*(#)*(*!0#5@%*(!)(&K!0(8%);c

Key Click JK!0(O%'(&;,)0(&K%(O%'(2@!2O(.)(#)*(.$$c

Alarms JK!0( O%'( %)#5@%0( #)*( *!0#5@%0( &K%( #;*!5@%( #@#,80c( 4@#,80( W!@@( 0.;)*
WK%)%C%,(#($,.)&(-#)%@(-,.6,#88!)6(%,,.,(.,(!)&%,$#2%(%,,.,(.22;,0c(4@#,80
#,%(#@0.(;0%*(&.(*,#W(&K%(;0%,a0(#&&%)&!.)(&.(#(8%00#6%c

Alarm Length JK%(#@#,8(8%00#6%0(8#'(5%(*!0-@#'%*($.,(#(C#,!#5@%(@%)6&K(.$(&!8%c(E)&%,(#
);85%,($,.8(>(f0K.,&%0&(@%)6&Kh(&.(>Q(f@.)6%0&(@%)6&Khc

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("'0&%8("%&;-(8%);c



   SETUP MENU   

R?GM

Setup Time JK%("%&;-(J!8%(O%'(#2&!C#&%0( &K%(2@.2OZ2#@%)*#,(0;5(8%);c(JK%( &!8%(#)*
*#&%(#,%(;0%*( &.( @#5%@(#@@(02,%%)(-,!)&0(#)*(-@.&0(#0(W%@@(#0(*!0O( $!@%0c(JK!0
8%);(!0(;0%*(&.(2K%2O(.,(2K#)6%(&K%(&!8%(#)*(*#&%c

Time JK%(&!8%( !0(*!0-@#'%*(#0(K.;,0m8!);&%0m0%2.)*0c(4(DR(K.;,( $.,8#&( !0(;0%*c
JK!0( O%'( &.66@%0( &K%( %)&,'( $!%@*( $,.8( K.;,0( &.(8!);&%0( &.( 0%2.)*0c( 4( )%W
%)&,'(8#'(5%(8#*%(;0!)6(&K%(O%'-#*(.,(O).5c(<,.8(&K%(O%'-#*`(&K%(2@.2O(!0
0%&(WK%)(&K%(E)&%,(0.$&O%'(!0(-,%00%*c(BK%)(&K%(O).5( !0(;0%*`( &K%(2@.2O( !0
0%&(WK%)%C%,(&K%(K!6K@!6K&%*(C#@;%(!0(2K#)6%*c

Date JK%( *#&%( !0( *!0-@#'%*( #0(8.)&Km*#'m'%#,c( JK!0( O%'( &.66@%0( &K%( %)&,'( $!%@*
$,.8(8.)&K0(&.(*#'0(&.('%#,0c(4()%W(%)&,'(8#'(5%(8#*%(;0!)6( &K%(O%'-#*
.,( O).5c( <,.8( &K%( O%'-#*`( &K%( 2#@%)*#,( !0( 0%&( WK%)( &K%( E)&%,( ".$&O%'( !0
-,%00%*c( BK%)( &K%( O).5( !0( ;0%*`( &K%( 2#@%)*#,( !0( 0%&( WK%)%C%,( &K%
K!6K@!6K&%*(C#@;%(!0(2K#)6%*c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("'0&%8("%&;-(8%);c



   SETUP MENU   

R?GY

Setup Plotter JK%("%&;-(+@.&&%,(0;5(8%);(2.)$!6;,%0( &K%("LPIQ(-@.&&%,(*,!C%,c( 1)&%,$#2%`
-@.&( 0-%%*`( #)*( -%)( *%$!)!&!.)0( #,%( 0%&( !)( &K!0( 0;58%);c( J.( #2&;#@@'( 0&#,&
-@.&&!)6`(;0%(&K%(u+9XJv(O%'(&.(0%@%2&(&K%(+@.&(8%);c

Plot Mode JK%("LPIQ(2#)(*,!C%(%!&K%,(#)(L"DUD(.,(\+1V(!)&%,$#2%(-@.&&%,c(JK%(-@.&&%,
8;0&(5%(^+?\9(2.8-#&!5@%c(JK!0($;)2&!.)(0%@%2&0(WK!2K(!)&%,$#2%(&.(;0%c(JK%
-@.&&%,(2.))%2&0(&.(&K%(L"DUD(.,(\+1V(2.))%2&.,(.)(&K%(,%#,(-#)%@c

Baud Rate 1$(&K%(+@.&(=.*%(!0(L"DUD`(&K%)(&K%(V#;*(L#&%($.,(&K%(-@.&&%,
8#'(5%(0%@%2&%*c(JK%(5#;*( ,#&%( !0( #*b;0&%*( ;0!)6( &K%( O).5
#)*(8;0&(8#&2K(&K%(5#;*(,#&%(.$(&K%(-@.&&%,c

Plotter Addr 1$( &K%(+@.&(=.*%( !0(\+1V`( &K%)( &K%(+@.&&%,(4**,%00(8;0&(5%
0%&c(JK%(+@.&&%,(4**,%00(8#'(5%(%)&%,%*($,.8(&K%(O%'-#*(.,

5'(;0!)6(&K%(O).5c(JK%(+@.&&%,(4**,%00(8;0&(#6,%%(W!&K(&K%
#**,%00(.$(&K%(-@.&&%,(!)(;0%c



   SETUP MENU   

R?IQ

Plot Speed JK!0(O%'(&.66@%0(&K%(+@.&("-%%*c(H.,8#@@'`(WK%)(-@.&&!)6(.)(-#-%,`(&K%(<#0&
+@.&("-%%*( !0(;0%*c(BK%)(-@.&&!)6(.)( &,#)0-#,%)2!%0( .,( .&K%,( ).)0&#)*#,*
8%*!#`(&K%("@.W(-@.&(0-%%*(8#'(5%(5%&&%,c

Define Pens =#)'(-@.&&%,0(K#C%(#(8;@&!-%)(2#,.;0%@c(1)(&K!0(2#0%`(%#2K(-#,&(.$(&K%(02,%%)
8#'(5%(-@.&&%*(;0!)6(#(*!$$%,%)&(2.@.,(-%)c(JK%(N%$!)%(+%)0(O%'(#2&!C#&%0(#
0;58%);( !)( WK!2K( %#2K( $%#&;,%( .$( &K%( 02,%%)( 8#'( 5%( #00!6)%*( #( -%)
);85%,c(JK%(#@@.W#5@%(-%)();85%,0(#,%( $,.8(>( &.(Ic(BK%)(;0!)6(#(0!)6@%
-%)(-@.&&%,`(#@@($%#&;,%0(#,%(-@.&&%*(;0!)6(&K%(.)%(-%)(,%6#,*@%00(.$(&K%(-%)
*%$!)!&!.)0c

Trace Pen JK!0( $!%@*( #00!6)0( #( -%)( );85%,( &.( &K%( *#&#( &,#2%( .)( &K%
02,%%)c

Grid Pen JK!0($!%@*(#00!6)0(#(-%)();85%,(&.(&K%(6,#-K(6,!*c

Alpha Pen JK!0($!%@*(#00!6)0(#(-%)();85%,(&.(#@@(.$(&K%(#@-K#);8%,!2
@#5%@0(.)(&K%(02,%%)c

Marker Pen JK!0( $!%@*( #00!6)0( #( -%)( );85%,( &.( &K%( *#0K%*( 8#,O%,
,%6!.)(@!)%0(#)*(8#,O%,c

Return JK!0(O%'(,%&;,)0(&.(&K%("%&;-(+@.&&%,(8%);c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("'0&%8("%&;-(8%);c



   SETUP MENU   

R?I>

Setup Printer JK%("%&;-(+,!)&%,(8%);(!0(;0%*(&.(0%@%2&(&K%(&'-%(.$(-,!)&%,(#&&#2K%*(&.(&K%
-#,#@@%@(-,!)&%,(-.,&c(JK%(u+L1HJv(O%'(-,!)&0(&K%(02,%%)(&.(&K%(-,!)&%,c

Printer Type JK!0( $;)2&!.)( &.66@%0( &K%( +,!)&%,( J'-%( 5%&W%%)( E-0.)( #)*( ^+c( E-0.)( !0
;0%*( $.,(#)'(E-0.)(2.8-#&!5@%(6,#-K!20(*.&(8#&,!F(-,!)&%,(#)*(^+( !0(;0%*
$.,(#)(^+(9#0%,q%&(@#0%,(-,!)&%,(.,(2.8-#&!5@%c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("'0&%8("%&;-(8%);c



   SETUP MENU   

R?ID

Setup Screen JK%("%&;-("2,%%)(0;58%);(!0(;0%*( &.(#*b;0&( &K%(-.0!&!.)(.$( &K%(*!0-@#'(.)
&K%(02,%%)c(JK%(*!0-@#'(#,%#(8#'(5%(8.C%*(@%$&`(,!6K&`(;-(#)*(*.W)c

JK%(02,%%)(-.0!&!.)( !0( 0&.,%*( !)().)?C.@#&!@%(8%8.,'(#)*( !0( ,%&#!)%*(WK%)
&K%(-.W%,(!0(&;,)%*(.$$c(J.(,%0&.,%(&K%(02,%%)(&.(&K%(*%$#;@&(-.0!&!.)`(-.W%,
&K%(;)!&(.)(W!&K(&K%(ug?t(f5#2O0-#2%h(O%'(-,%00%*c

Move Right JK!0($;)2&!.)(8.C%0(&K%(*!0-@#'(&.(&K%(,!6K&(.)(&K%(02,%%)c

Move Left JK!0($;)2&!.)(8.C%0(&K%(*!0-@#'(&.(&K%(@%$&(.)(&K%(02,%%)c

Move Up JK!0($;)2&!.)(8.C%0(&K%(*!0-@#'(;-(.)(&K%(02,%%)c

Move Down JK!0($;)2&!.)(8.C%0(&K%(*!0-@#'(*.W)(.)(&K%(02,%%)c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("%&;-(8%);c



   SETUP MENU   

R?IU

Test Hardware JK%( J%0&( 0;58%);( #@@.W0( &K%( ;0%,( &.( &%0&( C#,!.;0( $%#&;,%0( .$( &K%( "LPIQ
0;2K( #0( &K%( O%'-#*`( O).5`( 02,%%)`(8%8.,'`( %&2c( /0%( &K%(=.,%( 0.$&O%'( &.
0%@%2&(&K%(0%2.)*(&%0&(8%);(02,%%)c

Keypad Test JK!0(O%'(#2&!C#&%0(&K%(O%'-#*(&%0&(02,%%)c(JK%(O%'-#*(&%0&(02,%%)(*!0-@#'0(#
8#-(.$( &K%(O%'-#*(W!&K(%#2K(O%'( ,%-,%0%)&%*(5'(#(08#@@( 0T;#,%c(+,%00!)6
%#2K( O%'( W!@@( K!6K@!6K&( &K%( 2.,,%0-.)*!)6( 0T;#,%c( BK%)( #@@( 0T;#,%0( #,%
K!6K@!6K&%*`(&K%(&%0&(!0(2.8-@%&%c

Keyboard Test JK!0( O%'( #2&!C#&%0( &K%( O%'5.#,*( &%0&( 02,%%)c( 7K#,#2&%,0( &'-%*( .)( #)
#&&#2K%*(+7(O%'5.#,*( f!)(+7( .,( MQMM(8.*%h(W!@@( 5%( *!0-@#'%*( .)( &K%( &%0&
02,%%)c(1$(&K%(*!0-@#'%*(2K#,#2&%,0(#,%(#22;,#&%`(&K%)(&K%(O%'5.#,*(!)&%,$#2%
!0($;)2&!.)!)6(#)*(&K%(O%'5.#,*(!0(2.)$!6;,%*(2.,,%2&@'c(1$().&`(2K%2O(&K#&(&K%
O%'5.#,*( !0( !)( &K%( 2.,,%2&( 8.*%c( =#)'( O%'5.#,*0( K#C%( #( 0W!&2K( .)( &K%
5.&&.8(&.(0%@%2&(+7(fMQMMh(.,(4J(fMQDMIh(8.*%c

Knob Test JK!0(O%'(#2&!C#&%0(&K%(O).5(&%0&(02,%%)c(4(2!,2@%(W!&K(#(8#,O%,(!0(*!0-@#'%*c
"%@%2&( .)%( .$( &K%( R( 0-%%*0( *!0-@#'%*( !)( &K%( 8%);c( J;,)!)6( &K%( O).5( W!@@
2#;0%( &K%( 8#,O%,( &.( 8.C%( #,.;)*( &K%( 2!,2@%( C%,!$'!)6( O).5( #2&!.)( #)*
*!,%2&!.)c(/0!)6(0-%%*(>(.,(D(!0(5%0&(WK%)(2K%2O!)6(*!,%2&!.)(.$(8.C%8%)&c

Disk Drive Test +,%00!)6( &K!0( O%'( #2&!C#&%0( &K%( *!0O( *,!C%( &%0&( 02,%%)c(7.)&!);!)6( W!&K( &K!0
&%0&(W!@@(*%0&,.'(#)'(*#&#(.)(&K%(*!0O(2;,,%)&@'(!)(&K%(*,!C%c(JK%,%$.,%(,%8.C%
#)'(*!0O(2.)&#!)!)6(*#&#( $,.8(&K%(*,!C%(#)*( !)0%,&(#(02,#&2K(*!0Oc(JK!0( &%0&
W!@@(2K%2O(&K%(2.)&,.@@%,`($.,8#&(&K%(*!0O`(#)*(,%#*(#)*(W,!&%(*#&#(&.(&K%(*!0Oc
JK%(%)&!,%(&%0&(&#O%0(#--,.F!8#&%@'(D(8!);&%0c

/0%(&K%(L%&;,)($;)2&!.)(&.(0O!-(&K!0(&%0&(#)*(,%&;,)(&.(&K%(-,%C!.;0(8%);c



   SETUP MENU   

R?IR

RS-232 Test +,%00!)6( &K!0( O%'( #2&!C#&%0( &K%( L"DUD( &%0&( 02,%%)c( 4( 0-%2!#@( @..-( 5#2O
#*#-&%,(!0(,%T;!,%*(&.(2.8-@%&%(&K!0(&%0&c(JK%(@..-(5#2O(#*#-&%,( !0(0!8-@'(#
8#&!)6(2.))%2&.,(W!&K(-!)0(D(#)*(U(2.))%2&%*(0.(2K#,#2&%,0( &,#)08!&&%*(5'
&K%(!)&%,$#2%(W!@@(5%(,%2%!C%*(5'(&K%(!)0&,;8%)&c

Memory Test JK%(=%8.,'(J%0&(O%'(#2&!C#&%0(#(8%8.,'(&%0&(0;5(8%);c("%@%2&(&K%(*%0!,%*
8%8.,'(&%0&c

Main Memory +,%00!)6( &K!0(O%'( &%0&0( &K%(-,.6,#8(LX=(#)*(*#&#(L4=(.)
&K%(7+/(5.#,*c( JK%( *#&#( #2T;!0!&!.)(8%8.,'( !0( ).&( &%0&%*c
"%%(&K%(J%0&(#)*(7#@!5,#&!.)(0%2&!.)($.,(8.,%(!)$.,8#&!.)(.)
&%0&!)6(&K%(*#&#(#2T;!0!&!.)(K#,*W#,%c

Video Memory +,%00!)6( &K!0( O%'( &%0&0( &K%( C!*%.( *!0-@#'( L4=c( 4( C!*%.
-#&&%,)(W!@@(02,.@@(&K,.;6K(&K%(*!0-@#'(WK!@%(&K%(&%0&(!0(*.)%c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(J%0&(8%);c

Screen Test JK!0(O%'(*!0-@#'0(#(&%0&(-#&&%,)(.)(&K%(02,%%)c

Printer Test JK%(+,!)&%,(J%0&(O%'(#2&!C#&%0(#(0;5(8%);c

Printer Type JK%(+,!)&%,(J'-%(O%'(0%@%2&0( &K%( &'-%(.$(-,!)&%,(#&&#2K%*( &.
&K%( -#,#@@%@( -,!)&%,( -.,&c( 4)'( E-0.)( 2.8-#&!5@%( 6,#-K!20
-,!)&%,(.,(^+(9#0%,q%&(2.8-#&!5@%(-,!)&%,(!0(0;--.,&%*c

Screen Dump +,%00!)6(&K!0(O%'(W!@@(-,!)&(&K%(6,#-K!20(02,%%)(.)(&K%(-,!)&%,c
JK!0(#2&!.)(!0(&K%(0#8%(#0(;0!)6(&K%(u+L1HJv(O%'c

Print String +,%00!)6(&K!0(O%'(-,!)&0(#(&%F&(0&,!)6(&.(&K%(-,!)&%,c(1$(&K%(+,!)&
"&,!)6( &%0&( W.,O0( 5;&( &K%( "2,%%)( N;8-( &%0&( $#!@0`( &K%)( &K%
-,!)&%,(-,.5#5@'(*.%0().&(0;--.,&( &K%(E-0.)(.,(^+(9#0%,q%&
6,#-K!20(8.*%c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(J%0&(8%);c

DSP Test +,%00!)6( &K!0( O%'( &%0&0( &K%( &W.( N!6!&#@( "!6)#@( +,.2%00.,0( #)*( &K%!,( *#&#
8%8.,!%0c

Return +,%00!)6( &K!0(O%'( ,%&;,)0( &.( &K%( $!,0&(J%0&( 0;58%);c(+,%00!)6(L%&;,)( #6#!)
*!0-@#'0(&K%(0%2.)*("'0&%8("%&;-(8%);c



   SETUP MENU   

R?IG



   SETUP MENU   

R?II

Get Info JK%(\%&( 1)$.(0;58%);(*!0-@#'0(C#,!.;0( !)$.,8#&!.)(02,%%)0(WK!2K(8#'( 5%
K%@-$;@(&.(&K%(;0%,c

About the SR760 JK!0(O%'(*!0-@#'0(&K%("LPIQ(0-%2!$!2#&!.)0c

About SRS JK!0(O%'(*!0-@#'0(!)$.,8#&!.)(#5.;&("&#)$.,*(L%0%#,2K("'0&%80`(1)2c

Operating Hints JK!0(O%'(*!0-@#'0(!)$.,8#&!.)(#5.;&(&K%(;0%(.$(&K%("LPIQc

Command List( JK!0(O%'(*!0-@#'0(#(@!0&(.$(&K%(,%8.&%(2.88#)*0(#C#!@#5@%c

Status Bytes JK!0(O%'(*!0-@#'0(#)(%F-@#)#&!.)(.$(&K%(,%8.&%(-,.6,#88!)6(0&#&;0(5'&%0c

Fundamental Constants JK!0(O%'(*!0-@#'0(#(&#5@%(.$($;)*#8%)&#@(2.)0&#)&0c



   STORE RECALL MENU   

R?IP

Store Recall JK%("&.,%(#)*(L%2#@@(8%);( !0(;0%*( &.(0#C%(#)*(,%2#@@(*#&#(#)*(0%&&!)60( &.
#)*($,.8(*!0Oc(JK%(N!0O(/&!@!&!%0(0;58%);(2#)(%,#0%( $!@%0(#)*( $.,8#&(5@#)O
*!0O0c(<!@%0(#,%(0#C%*(#0(NX"($!@%0(#)*(2#)(5%(,%#*(5'(#(NX"(2.8-#&!5@%
2.8-;&%,(W!&K(#(UcGr(*!0O(*,!C%c(JK%( $!@%( $.,8#&( !0(*%02,!5%*( !)( &K%(L%8.&%
+,.6,#88!)6(0%2&!.)c

Note:
JK%("LPIQ( ;0%0( *.;5@%( 0!*%*`( *.;5@%( *%)0!&'( *!0O0( fN"ZNNhc( N.( ).&( ;0%
K!6K(*%)0!&'(fN"Z^Nh(*!0O0c

JK%(8#F!8;8();85%,( .$( $!@%0( #@@.W%*( .)( #( *!0O( !0( >>Rc( JK!0( !0( &K%( NX"
@!8!&#&!.)(.)(&K%();85%,(.$(*!,%2&.,'(%)&,!%0(!)(&K%(,..&(*!,%2&.,'c

Store Recall Keys E#2K( 0.$&O%'( !)( &K!0( 8%);( #2&!C#&%0( #( 0;58%);c( JK%( 0;58%);0( #,%
*%02,!5%*(!)(*%&#!@(.)(&K%($.@@.W!)6(-#6%0c



   STORE RECALL MENU   

R?IM

Save Data JK%( "#C%( N#&#( 0;58%);( !0( ;0%*( &.( 0#C%( &K%( #2&!C%( &,#2%( *#&#( #)*( &K%
#00.2!#&%*( @!8!&( #)*( *#&#( &#5@%0c( JK%( 6,#-K( -#,#8%&%,0`( $,%T;%)2'( 0-#)`
8%#0;,%8%)&`(*!0-@#'`(;)!&0(#)*(W!)*.W(#,%(#@@(0#C%*(W!&K(&K%(*#&#c

Save Data +,%00!)6( &K!0( O%'( W!@@( 0#C%( &K%( #2&!C%( &,#2%( *#&#( #)*
#00.2!#&%*( -#,#8%&%,0( &.( &K%( $!@%( 0-%2!$!%*( !)( &K%( <!@%
H#8%($!%@*c

Save ASCII Data +,%00!)6( &K!0(O%'(W!@@( 0#C%( &K%(#2&!C%( &,#2%( *#&#( !)(4"711
$.,8#&c(X)@'(&K%(&,#2%(*#&#(!0(0#C%*c(JK%(*#&#(!0(0#C%*(#0
rQcQQ`(>cDU`(g2,p(g@$p(>cQQ%U`(RcGI`(g2,p(g@$p(DcQQ%U`(PcMY`
g2,p(g@$p( cccr(WK%,%( rQcQQ`>cDUr( !0( &K%( $,%T;%)2'( f.,( &!8%h
#)*( *#&#( -.!)&( $.,( &K%( $!,0&( 5!)`( r>cQQ%U`( RcGIr( !0( &K%
$,%T;%)2'(f.,(&!8%h(#)*(*#&#(-.!)&($.,(&K%(0%2.)*(5!)`(%&2c
$.,(#( &.&#@(.$(RQQ( 5!)0( f>G( .,( UQ( 5!)0( !)( .2&#C%( #)#@'0!0hc
JK%(*#&#(#00;8%0(&K%(;)!&0(.$(&K%(2;,,%)&(*!0-@#'c

JK%(4"711( $.,8#&( !0(#(2.)C%)!%)&(W#'( &.( &,#)0$%,( *#&#( &.
.&K%,(-,.6,#80(.)(#(+7c(JK%($!@%(!0(#(0!8-@%(NX"(&%F&($!@%c

File Name JK!0( O%'( #2&!C#&%0( &K%( <!@%( H#8%( %)&,'( $!%@*c( <!@%( )#8%0
#,%( %)&%,%*( ;0!)6( &K%( O%'-#*( #)*( #@&%,)#&%( O%'-#*c( JK%
u49Jv( O%'( #@@.W0( @%&&%,0( &.( 5%( %)&%,%*c( NX"( $!@%( )#8%
2.)C%)&!.)0( 8;0&( 5%( $.@@.W%*`( !c%c( $!@%( )#8%0( #,%( M
2K#,#2&%,0(.,(@%00(W!&K(#)(%F&%)0!.)(.$(;-(&.(U(2K#,#2&%,0c
r4V7NE<\^c]:yr( !0( #( C#@!*( $!@%( )#8%c( NX"( 0;5?

*!,%2&.,!%0(#,%().&(0;--.,&%*c
4@@($!@%0(#,%(0#C%*(&.(&K%(,..&(*!,%2&.,'c

Catalog On/Off JK!0(O%'(&.66@%0(&K%($!@%(2#&#@.6(*!0-@#'(02,%%)(.)(#)*(.$$c
JK%( $!@%( 2#&#@.6( *!0-@#'( @!0&0( #@@( $!@%0( 2;,,%)&@'( !)( &K%( ,..&
*!,%2&.,'c(4(0#8-@%(2#&#@.6(02,%%)(!0(0K.W)(5%@.Wc



   STORE RECALL MENU   

R?IY

JK%( $!,0&( $!@%( W!@@( 5%( K!6K@!6K&%*( #)*( &K%( $!@%( )#8%( W!@@
#--%#,( !)( &K%( <!@%( H#8%( $!%@*c( 42&!C#&!)6( &K%( 2;,0.,( 5'
-,%00!)6( &K%( u=4L[ELv( O%'( #@@.W0( &K%( O).5( &.( 02,.@@
&K,.;6K( &K%( *!,%2&.,'c( JK%( K!6K@!6K&%*( $!@%( )#8%( W!@@( 5%
2.-!%*(!)&.(&K%(<!@%(H#8%($!%@*c(1$(&K%("#C%(N#&#(O%'(!0().W
-,%00%*`(&K%(*#&#(W!@@(5%(0#C%*(;)*%,(#)(%F!0&!)6($!@%()#8%
#)*(&K%(-,%C!.;0(C%,0!.)(.$(&K#&($!@%(W!@@(5%(@.0&c(J.(2,%#&%(#
)%W($!@%()#8%`(;0%(&K%(<!@%(H#8%(O%'c

N!,%2&.,'(%)&,!%0(8#*%(5'(&K%("LPIQ(#@0.(K#C%(#(&'-%($!%@*
0K.W)( !)( &K%( 2#&#@.6( *!0-@#'c( <!@%0( W!&K( &'-%( "EJ( #,%
0%&&!)60(#)*(&'-%(N4J(#,%(&,#2%(*#&#c(JK%($!@%(&'-%(!0().&(#)
%F&%)0!.)(5;&( !0( !)$.,8#&!.)(0&.,%*( !)( &K%( *!,%2&.,'( .)( &K%
*!0Oc( X)@'( $!@%0( 2,%#&%*( 5'( &K%( "LPIQ( K#C%( #( &'-%c( <!@%0
2,%#&%*(#)*(0#C%*(.)(#(NX"(2.8-;&%,(W!@@().&(K#C%(#(&'-%
*!0-@#'%*c(JK%($!@%(&'-%(!0().&()%2%00#,'`(!&(!0(.)@'(#)(#!*(&.
!*%)&!$'!)6($!@%0c

Return JK%(L%&;,)(O%'(W!@@( ,%&;,)( &.( &K%(8#!)("&.,%ZL%2#@@(8%);c
L%&;,)( #@0.( ,%8.C%0( &K%( 2#&#@.6( *!0-@#'( 02,%%)( #)*
,%0&.,%0(&K%(6,#-Kc



   STORE RECALL MENU   

R?PQ

Save Settings JK%("#C%("%&&!)60(0;58%);(!0(;0%*(&.(0#C%(&K%(#)#@'A%,(0%&&!)60( &.(#(*!0O
$!@%c(JK%(0%&&!)60(!)2@;*%(#@@(-#,#8%&%,0(WK!2K(#,%(0%&(W!&K(&K%(8%);0c

Save Settings +,%00!)6(&K!0(O%'(W!@@(0#C%(&K%(2;,,%)&(#)#@'A%,(0%&&!)60( &.
&K%($!@%(0-%2!$!%*(!)(&K%(<!@%(H#8%($!%@*c

File Name JK!0( O%'( #2&!C#&%0( &K%( <!@%( H#8%( %)&,'( $!%@*c( <!@%( )#8%0
#,%( %)&%,%*( ;0!)6( &K%( O%'-#*( #)*( #@&%,)#&%( O%'-#*c( JK%
u49Jv( O%'( #@@.W0( @%&&%,0( &.( 5%( %)&%,%*c( NX"( $!@%( )#8%
2.)C%)&!.)0( 8;0&( 5%( $.@@.W%*`( !c%c( $!@%( )#8%0( #,%( M
2K#,#2&%,0(.,(@%00(W!&K(#)(%F&%)0!.)(.$(;-(&.(U(2K#,#2&%,0c
r4V7NE<\^c]:yr( !0( #( C#@!*( $!@%( )#8%c( NX"( 0;5?
*!,%2&.,!%0(#,%().&(0;--.,&%*c(4@@($!@%0(#,%(0#C%*(&.(&K%(,..&
*!,%2&.,'c

Catalog On/Off JK!0(O%'(&.66@%0(&K%($!@%(2#&#@.6(*!0-@#'(02,%%)(.)(#)*(.$$c
JK%( ;0%( .$( &K!0( O%'( !0( !*%)&!2#@( &.( &K%( 7#&#@.6( X)ZX$$
$;)2&!.)(!)(&K%("#C%(N#&#(0;58%);(*%02,!5%(-,%C!.;0@'c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("&.,%ZL%2#@@(8%);c
L%&;,)( #@0.( ,%8.C%0( &K%( 2#&#@.6( *!0-@#'( 02,%%)( #)*
,%0&.,%0(&K%(6,#-Kc



   STORE RECALL MENU   

R?P>

Recall Data JK%( L%2#@@( N#&#( 0;58%);( !0( ;0%*( &.( ,%#*( *#&#( $,.8( #( *!0O( $!@%( .)&.( &K%
#2&!C%( &,#2%(6,#-Kc(H.&%( &K#&( &K%(6,#-K(-#,#8%&%,0`(8%#0;,%8%)&`(*!0-@#'`
;)!&0(#)*(W!)*.W(#,%(#@@(,%2#@@%*(W!&K(&K%(*#&#(#)*(#--%#,(!)(&K%(8%);0($.,
&K%(#2&!C%(&,#2%c(JK%(6,#-K(W!@@(5%(@#5%@@%*(W!&K(&K%(,%2#@@%*($,%T;%)2'(0-#)
5;&( &K%(<,%T;%)2'(8%);(W!@@( 0&!@@( *!0-@#'( &K%( r@!C%r( 0%&&!)60c( JK%( $!@%( )#8%
#--%#,0(5%@.W( &K%(6,#-Kc(JK%(9!8!&(#)*(N#&#( &#5@%0(#,%(#@0.( ,%2#@@%*(W!&K
&K%(*#&#c

Recall Data +,%00!)6(&K!0(O%'(W!@@( ,%2#@@(*#&#(#)*( @!8!&(#)*(*#&#( &#5@%0
$,.8(&K%($!@%(0-%2!$!%*(!)(&K%(<!@%(H#8%($!%@*c

1$( &K%( $!@%(0-%2!$!%*( !0().&(.)( &K%(*!0O(.,( !0().&(#(*#&#( $!@%`
&K%)(#)(%,,.,(8%00#6%(W!@@(#--%#,c

File Name JK!0( O%'( #2&!C#&%0( &K%( <!@%( H#8%( %)&,'( $!%@*c( <!@%( )#8%0
#,%( %)&%,%*( ;0!)6( &K%( O%'-#*( #)*( #@&%,)#&%( O%'-#*c( JK%
u49Jv( O%'( #@@.W0( @%&&%,0( &.( 5%( %)&%,%*c( NX"( $!@%( )#8%
2.)C%)&!.)0( 8;0&( 5%( $.@@.W%*`( !c%c( $!@%( )#8%0( #,%( M
2K#,#2&%,0(.,(@%00(W!&K(#)(%F&%)0!.)(.$(;-(&.(U(2K#,#2&%,0c
r4V7NE<\^c]:yr( !0( #( C#@!*( $!@%( )#8%c( NX"( 0;5?
*!,%2&.,!%0( #,%( ).&( 0;--.,&%*c( 4@@( $!@%0( #,%( ,%#*( $,.8( &K%
,..&(*!,%2&.,'c

Catalog On/Off JK!0(O%'(&.66@%0(&K%($!@%(2#&#@.6(*!0-@#'(02,%%)(.)(#)*(.$$c
JK%( ;0%( .$( &K!0( O%'( !0( !*%)&!2#@( &.( &K%( 7#&#@.6( X)ZX$$
$;)2&!.)(!)(&K%("#C%(N#&#(0;58%);(*%02,!5%(-,%C!.;0@'c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("&.,%ZL%2#@@(8%);c
L%&;,)( #@0.( ,%8.C%0( &K%( 2#&#@.6( *!0-@#'( 02,%%)( #)*
,%0&.,%0(&K%(6,#-Kc



   STORE RECALL MENU   

R?PD

Recall Settings JK%(L%2#@@("%&&!)60(0;58%);( !0(;0%*( &.(,%2#@@( &K%(#)#@'A%,(0%&&!)60( $,.8(#
*!0O($!@%c(JK%(0%&&!)60(!)2@;*%(#@@(-#,#8%&%,0(WK!2K(#,%(0%&(W!&K(&K%(8%);0c

Recall Settings +,%00!)6(&K!0(O%'(W!@@(,%#*(&K%(0%&&!)60(!)$.,8#&!.)($,.8(&K%
$!@%(0-%2!$!%*(!)(&K%(<!@%(H#8%($!%@*c

File Name JK!0( O%'( #2&!C#&%0( &K%( <!@%( H#8%( %)&,'( $!%@*c( <!@%( )#8%0
#,%( %)&%,%*( ;0!)6( &K%( O%'-#*( #)*( #@&%,)#&%( O%'-#*c( JK%
u49Jv( O%'( #@@.W0( @%&&%,0( &.( 5%( %)&%,%*c( NX"( $!@%( )#8%
2.)C%)&!.)0( 8;0&( 5%( $.@@.W%*`( !c%c( $!@%( )#8%0( #,%( M
2K#,#2&%,0(.,(@%00(W!&K(#)(%F&%)0!.)(.$(;-(&.(U(2K#,#2&%,0c
r4V7NE<\^c]:yr( !0( #( C#@!*( $!@%( )#8%c( NX"( 0;5?
*!,%2&.,!%0( #,%( ).&( 0;--.,&%*c( 4@@( $!@%0( #,%( ,%#*( $,.8( &K%
,..&(*!,%2&.,'c

Catalog On/Off JK!0(O%'(&.66@%0(&K%($!@%(2#&#@.6(*!0-@#'(02,%%)(.)(#)*(.$$c
JK%( ;0%( .$( &K!0( O%'( !0( !*%)&!2#@( &.( &K%( 7#&#@.6( X)ZX$$
$;)2&!.)(!)(&K%(L%2#@@(J,#2%(0;5(8%);(#5.C%c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("&.,%ZL%2#@@(8%);c
L%&;,)( #@0.( ,%8.C%0( &K%( 2#&#@.6( *!0-@#'( 02,%%)( #)*
,%0&.,%0(&K%(6,#-Kc



   STORE RECALL MENU   

R?PU

Disk Utilities JK%( N!0O( /&!@!&!%0( 0;58%);( 2.)&#!)0( &K%( <.,8#&( N!0O( #)*( E,#0%( <!@%
$;)2&!.)0c( These functions should be used with care since disk data
will be erasedc( JK%( 2#&#@.6( 02,%%)( !0( *!0-@#'%*( W!&K( &K!0( 0;58%);( !$( #
$.,8#&&%*(*!0O(!0(!)(&K%(*,!C%c

Format Disk +,%00!)6( &K!0( O%'( W!@@( $.,8#&( &K%( *!0Oc( <.,8#&&!)6( #( *!0O
!)C.@C%0( %,#0!)6( #@@( !)$.,8#&!.)( .)( &K%( *!0O( #)*( ,%W,!&!)6
&K%( *!,%2&.,'. Formatting a disk destroys all data
presently on the diskc( /0%( 2#;&!.)( WK%)( 2K..0!)6( &K!0
$;)2&!.)c

N!0O(2#-#2!&'(!0(PDQO($.,8#&&%*c(JK%(8#F!8;8();85%,(.$
*!,%2&.,'(%)&,!%0( !0(>>Rc(JK!0( !0( &K%(NX"( @!8!&#&!.)(.)( &K%
);85%,(.$($!@%0(#@@.W%*(!)(&K%(,..&(*!,%2&.,'c

Erase File JK!0($;)2&!.)(W!@@(%,#0%(&K%(K!6K@!6K&%*($!@%c(J.(0%@%2&(#($!@%`
#2&!C#&%( &K%( 2;,0.,( W!&K( &K%( u=4L[ELv( O%'( #)*( ;0%( &K%
O).5(&.(02,.@@(&K%($!@%(%)&,!%0c(=#O%(0;,%(&K%(0%@%2&%*($!@%(!0
&K%(2.,,%2&($!@%(before(-,%00!)6(&K!0(O%'c

Return JK%(L%&;,)(O%'(W!@@(,%&;,)(&.(&K%(8#!)("&.,%ZL%2#@@(8%);c
L%&;,)( #@0.( ,%8.C%0( &K%( 2#&#@.6( *!0-@#'( 02,%%)( #)*
,%0&.,%0(&K%(6,#-Kc



   STORE RECALL MENU   

R?PR



   DEFAULT SETTINGS   

R?PG

1$(&K%(ug?v(f5#2O0-#2%h(O%'(!0(K%@*(*.W)(WK%)(&K%(-.W%,(!0(&;,)%*(.)`(&K%(#)#@'A%,(0%&&!)60(W!@@(5%(0%&(&.(&K%
*%$#;@&0(0K.W)(5%@.W(,#&K%,(&K#)(&K%(0%&&!)60(&K#&(W%,%(!)(%$$%2&(WK%)(&K%(-.W%,(W#0(&;,)%*(.$$c

JK%( *%$#;@&( 0%&&!)60(8#'( #@0.( 5%( ,%2#@@%*( ;0!)6( &K%( xL"J( 2.88#)*( .C%,( &K%( 2.8-;&%,( !)&%,$#2%c( 1)( &K!0
2#0%`(&K%(2.88;)!2#&!.)0(-#,#8%&%,0(#)*(0&#&;0(,%6!0&%,0(#,%().&(2K#)6%*c

ACTIVE TRACE Q

ANALYZER L;))!)6

AUTO RANGE X$$(f=#);#@(L#)6%h

FREQUENCY
"-#) >QQ(O^A
9!)%W!*&K DGQ(^A
42Tc(J!8% R(80
"&#,&(<,%Tc QcQ(^A
7%)&%,(<,%Tc GQcQ(O^A

MEASURE
=%#0;,%8%)& "-%2&,;8
N!0-@#' 9.6(=#6c
/)!&0 *V3.@&0
B!)*.W V=^
7#@2;@#&.,(X-%,#&!.) k
4,6;8%)&(J'-% 7.)0&#)&
4,6;8%)& QcQ

DISPLAY
<.,8#& "!)6@%
=#,O%, X)
=#,O%,(B!*&K H.,8
=#,O%,("%%O0 =#F
\,!* M(*!C!0!.)0
\,#-K("&'@% 9!)%

INPUT
1)-;&(".;,2% 4
\,.;)*!)6 <@.#&
7.;-@!)6 47
1)-;&(L#)6% Q(*V3
J,!66%, 7.)&!);.;0
J,!66%,(9%C%@ QcQQ(o
J,!66%,("@.-% +.0!&!C%
J,!66%,(N%@#' Q
4,8!)6(=.*% 4;&.
4;&.(X$$0%&( X)

SCALE
J.-(L%$%,%)2% DQ
V.&&.8(L%$%,%)2% ?>RQ
:ZN!C DQ
EF-#)*(] H.)%
](4F!0 9!)%#,

ANALYZE

4)#@'0!0(J'-% H.)%

AVERAGE
4C%,#6!)6 X$$
H;85%,(.$(4C%,#6%0 D
4C%,#6%(J'-% L="
4C%,#6%(=.*% 9!)%#,
XC%,@#- QcQ(o(f8#F($.,(0-#)h

SYSTEM SETUP
X;&-;&(J. \+1V
L"DUD(V#;*(L#&% YIQQ
L"DUD(B.,*(9%)6&K M(5!&0
L"DUD(+#,!&' H.)%
\+1V(4**,%00 >Q
XC%,!*%(L%8.&% H.
[%'(7@!2O X)
4@#,80 X)
+@.&(=.*% L"DUD
+@.&&%,(V#;*(L#&% YIQQ
+@.&&%,(\+1V(4**,%00 >
+@.&("-%%* <#0&
J,#2%(+%) >
\,!*(+%) >
4@-K#(+%) >
=#,O%,(+%) >
+,!)&%,(J'-% E-0.)

STORE/RECALL
<!@%(H#8% H.)%

STATUS ENABLE
REGISTERS 7@%#,%*



   DEFAULT SETTINGS   

R?PI



   REMOTE PROGRAMMING   

G?>

INTRODUCTION

JK%( "LPIQ( <<J( "-%2&,;8( 4)#@'A%,( 8#'( 5%
,%8.&%@'( -,.6,#88%*( C!#( %!&K%,( &K%( L"DUD( .,
\+1V( f1EEE?RMMh( !)&%,$#2%0c( 4)'( 2.8-;&%,
0;--.,&!)6(.)%(.$(&K%0%(!)&%,$#2%0(8#'(5%(;0%*(&.
-,.6,#8(&K%("LPIQc(V.&K(!)&%,$#2%0(#,%(,%2%!C!)6
#&( #@@( &!8%0`( K.W%C%,`( the SR760 will send
responses only to the interface specified in
the System Setup menu( fX;&-;&( J.
L"DUDZ\+1V( $;)2&!.)hc(/0%( &K%(X/J+( 2.88#)*
#&( &K%( 5%6!))!)6( .$( %C%,'( -,.6,#8( &.( *!,%2&( &K%
,%0-.)0%0( &.( &K%(2.,,%2&( !)&%,$#2%c(4@@( $,.)&(-#)%@
$%#&;,%0(f%F2%-&(-.W%,h(8#'(5%(2.)&,.@@%*c

COMMUNICATING WITH GPIB

JK%( "LPIQ( 0;--.,&0( &K%( 1EEE?RMMc>( f>YPMh
!)&%,$#2%( 0&#)*#,*c( 1&( #@0.( 0;--.,&0( &K%( ,%T;!,%*
2.88.)( 2.88#)*0( .$( &K%( 1EEE?RMMcD( f>YMPh
0&#)*#,*c(V%$.,%(#&&%8-&!)6( &.(2.88;)!2#&%(W!&K
&K%("LPIQ(.C%,( &K%(\+1V( !)&%,$#2%`( &K%("LPIQa0
*%C!2%(#**,%00(8;0&(5%(0%&c(JK%(#**,%00(!0(0%&(!)
&K%("%&;-(\+1V(8%);(#)*(8#'(5%(0%&(5%&W%%)(Q
#)*(UQc

COMMUNICATING WITH RS232

JK%("LPIQ( !0(2.)$!6;,%*(#0(#(N7E( f( &,#)08!&(.)
-!)( U`( ,%2%!C%( .)( -!)( Dh( *%C!2%( #)*( 0;--.,&0
7J"ZNJL(K#,*W#,%(K#)*0K#O!)6c(JK%(7J"(0!6)#@
f-!)( Gh( !0( #)( .;&-;&( !)*!2#&!)6( &K#&( &K%( "LPIQ( !0
,%#*'`( WK!@%( &K%( NJL( 0!6)#@( f-!)( DQh( !0( #)( !)-;&
&K#&( !0( ;0%*( &.( 2.)&,.@( &K%( "LPIQa0( *#&#
&,#)08!00!.)c( 1$( *%0!,%*`( &K%(K#)*0K#O%(-!)0(8#'
5%(!6).,%*(#)*(#(0!8-@%(U(W!,%(!)&%,$#2%(f-!)0(D`U
#)*( Ph(8#'( 5%( ;0%*c( JK%( L"DUD( !)&%,$#2%( 5#;*
,#&%`();85%,(.$(*#&#(5!&0`(#)*(-#,!&'(8;0&(5%(0%&c
JK%0%(#,%(0%&(!)(&K%("%&;-(L"DUD(8%);c

STATUS INDICATORS AND QUEUES

J.( #00!0&( !)( -,.6,#88!)6`( &K%( "LPIQ( K#0( R
!)&%,$#2%( 0&#&;0( !)*!2#&.,0(WK!2K( #,%( *!0-@#'%*( #&
&K%( 5.&&.8( .$( &K%( 02,%%)c( JK%( L"DUDZ\+1V
42&!C!&'( !)*!2#&.,( $@#0K%0(WK%)%C%,(#(2K#,#2&%,( !0
,%2%!C%*(.,( &,#)08!&&%*(.C%,(%!&K%,( !)&%,$#2%c(JK%
ELL( !)*!2#&.,( $@#0K%0(WK%)(#)(%,,.,`( 0;2K( #0( #)
!@@%6#@( 2.88#)*`( .,( -#,#8%&%,( .;&( .$( ,#)6%`( K#0
5%%)(*%&%2&%*c(JK%(LE=(!)*!2#&.,(!0(.)(WK%)%C%,
&K%("LPIQ(!0(!)(#(,%8.&%(0&#&%(f$,.)&(-#)%@(@.2O%*
.;&hc( JK%( "L_( !)*!2#&.,( !0( .)( WK%)( &K%( "LPIQ
6%)%,#&%0(#(0%,C!2%(,%T;%0&c("L_(0&#'0(.)(;)&!@(#
0%,!#@(-.@@(!0(2.8-@%&%*c

J.( K%@-( $!)*( -,.6,#8( %,,.,0`( &K%( "LPIQ( 2#)
*!0-@#'( &K%( !)&%,$#2%( 5;$$%,0( .)( &K%( 02,%%)c( JK!0
02,%%)(!0(#2&!C#&%*(5'(&K%(3!%W(_;%;%($;)2&!.)(!)
&K%( "%&;-( 7.88;)!2#&!.)0( 8%);c( JK%( @#0&( DGI
2K#,#2&%,0(,%2%!C%*(#)*(&,#)08!&&%*(5'(&K%("LPIQ
#,%(*!0-@#'%*c

COMMAND SYNTAX

7.88;)!2#&!.)0( W!&K( &K%( "LPIQ( ;0%0( 4"711
2K#,#2&%,0c(7.88#)*0(8#'( 5%( !)( %!&K%,( /++EL
.,( @.W%,( 2#0%( #)*( 8#'( 2.)&#!)( #)'( );85%,( .$
%85%**%*( 0-#2%( 2K#,#2&%,0c( 4( 2.88#)*( &.( &K%
"LPIQ( 2.)0!0&0( .$( #( $.;,( 2K#,#2&%,( 2.88#)*
8)%8.)!2`( #,6;8%)&0( !$( )%2%00#,'`( #)*( #
2.88#)*( &%,8!)#&.,c( JK%( &%,8!)#&.,( 8;0&( 5%( #
@!)%$%%*(g@$p(.,(2#,,!#6%(,%&;,)(g2,p(.)(L"DUD`(.,
#( @!)%$%%*( g@$p( .,( EX1( .)( \+1Vc( H.( 2.88#)*
-,.2%00!)6( .22;,0( ;)&!@( #( 2.88#)*( &%,8!)#&.,( !0
,%2%!C%*c(7.88#)*0($;)2&!.)(!*%)&!2#@@'(.)(\+1V
#)*( L"DUD( WK%)%C%,( -.00!5@%c( 7.88#)*
8)%8.)!20( 5%6!))!)6( W!&K( #)( #0&%,!0O( rxr( #,%
1EEE?RMMcD( f>YMPh( *%$!)%*( 2.88.)( 2.88#)*0c
JK%0%( 2.88#)*0( #@0.( $;)2&!.)( !*%)&!2#@@'( .)
L"DUDc( 7.88#)*0( 8#'( ,%T;!,%( .)%( .,( 8.,%
-#,#8%&%,0c(=;@&!-@%(-#,#8%&%,0(#,%(0%-#,#&%*(5'
2.88#0(f`hc

=;@&!-@%( 2.88#)*0( 8#'( 5%( 0%)&( .)( .)%
2.88#)*(@!)%(5'(0%-#,#&!)6(&K%8(W!&K(0%8!2.@.)0
f�hc( JK%( *!$$%,%)2%( 5%&W%%)( 0%)*!)6( 0%C%,#@
2.88#)*0(.)( &K%(0#8%( @!)%(#)*(0%)*!)6(0%C%,#@
!)*%-%)*%)&(2.88#)*0( !0( &K#&(WK%)(#(2.88#)*
@!)%( !0( -#,0%*( #)*( %F%2;&%*`( &K%( %)&!,%( @!)%( !0
%F%2;&%*( 5%$.,%( #)'( .&K%,( *%C!2%( #2&!.)
-,.2%%*0c

JK%,%(!0().()%%*(&.(W#!&(5%&W%%)(2.88#)*0c(JK%
"LPIQ( K#0( #( DGI( 2K#,#2&%,( !)-;&( 5;$$%,( #)*
-,.2%00%0(2.88#)*0(!)(&K%(.,*%,(,%2%!C%*c(1$(&K%
5;$$%,($!@@0(;-`(&K%("LPIQ(W!@@(K.@*(.$$(K#)*0K#O!)6
.)(&K%(\+1V(#)*(#&&%8-&( &.(K.@*(.$$(K#)*0K#O!)6
.)( L"DUDc( "!8!@#,@'`( &K%( "LPIQ( K#0( #( DGI
2K#,#2&%,( .;&-;&( 5;$$%,( &.( 0&.,%( .;&-;&( ;)&!@( &K%
K.0&( 2.8-;&%,( !0( ,%#*'( &.( ,%2%!C%( !&c( 1$( %!&K%,
5;$$%,(.C%,$@.W0`(5.&K(5;$$%,0(#,%(2@%#,%*(#)*(#)
%,,.,(,%-.,&%*c

JK%(-,%0%)&( C#@;%(.$( #( -#,&!2;@#,( -#,#8%&%,(8#'
5%( *%&%,8!)%*( 5'( T;%,'!)6( &K%( "LPIQ( $.,( !&0
C#@;%c(4(T;%,'(!0($.,8%*(5'(#--%)*!)6(#(T;%0&!.)
8#,O(rSr(&.(&K%(2.88#)*(8)%8.)!2(#)*(.8!&&!)6
&K%(*%0!,%*(-#,#8%&%,($,.8(&K%(2.88#)*c(3#@;%0
,%&;,)%*( 5'( &K%( "LPIQ( #,%( 0%)&( #0( #( 0&,!)6( .$
4"711( 2K#,#2&%,0( &%,8!)#&%*( 5'( #( 2#,,!#6%( ,%&;,)
g2,p(.)(L"DUD(#)*(5'(#(@!)%?$%%*(g@$p(.)(\+1Vc(1$
8;@&!-@%( T;%,!%0( #,%( 0%)&( .)( .)%( 2.88#)*( @!)%



   REMOTE PROGRAMMING

G?D

f0%-#,#&%*(5'(0%8!2.@.)0`(.$(2.;,0%h(&K%(#)0W%,0
W!@@( 5%( ,%&;,)%*( !)*!C!*;#@@'`( %#2K( W!&K( #
&%,8!)#&.,c

EF#8-@%0(.$(7.88#)*(<.,8#&0

JL"9(Qg@$p "%&(&,!66%,(0@.-%(&.(-.0!&!C%
7JL<(>QEU(g@$p "%&( &K%( 2%)&%,( $,%T;%)2'( &.

>QQQQ(^A(f>Q(O^Ah
x1NHS(g@$p _;%,!%0( &K%( *%C!2%( !*%)&!$!2#?

&!.)
"JLJ(g@$p "&#,&0( *#&#( #2T;!0!&!.)( f0#8%

#0(u"J4LJv(O%'h
N1"+S(?>(g@$p( _;%,!%0( &K%( *!0-@#'( &'-%( .$

&K%(#2&!C%(&,#2%

INTERFACE READY AND STATUS

JK%( 1)&%,$#2%(L%#*'( 5!&( !)( &K%( "%,!#@( +.@@( "&#&;0
V'&%( 0!6)#@0( &K#&( &K%( "LPIQ( !0( ,%#*'( &.( ,%2%!C%
#)*( %F%2;&%( #( 2.88#)*c( BK%)( #( 2.88#)*( !0
,%2%!C%*`( &K!0( 5!&( !0( 2@%#,%*( !)*!2#&!)6( &K#&( #)
.-%,#&!.)(!0(!)(-,.6,%00c(BK!@%( &K%(.-%,#&!.)( !0( !)
-,.6,%00`( ).( .&K%,( 2.88#)*0( W!@@( 5%( -,.2%00%*c
7.88#)*0(,%2%!C%*(*;,!)6(&K!0(&!8%(#,%(0&.,%*(!)
&K%(5;$$%,(&.(5%(-,.2%00%*(@#&%,c(X)@'(\+1V(0%,!#@
-.@@!)6(W!@@(6%)%,#&%(#(,%0-.)0%(WK!@%(#(2.88#)*
!0( !)( -,.6,%00c( BK%)( &K%( 2.88#)*( %F%2;&!.)
&%,8!)#&%0`( &K%( 1)&%,$#2%( L%#*'( 5!&( !0( 0%&( #6#!)
#)*()%W(2.88#)*0(W!@@(5%(-,.2%00%*c("!)2%(8.0&
2.88#)*0( %F%2;&%( C%,'( T;!2O@'`( &K%( K.0&
2.8-;&%,(*.%0().&()%%*( &.( 2.)&!);#@@'( 2K%2O( &K%
1)&%,$#2%(L%#*'(5!&c(7.88#)*0(8#'(5%(0%)&(.)%
#$&%,( #).&K%,( #)*( &K%'( W!@@( 5%( -,.2%00%*
!88%*!#&%@'c

^.W%C%,`( 0.8%( 2.88#)*0`( 0;2K( #0( $!@%
2.88#)*0( #)*( 8#&K( .-%,#&!.)0`( 8#'( ,%T;!,%( #
@.)6(&!8%(&.(%F%2;&%c(1)(#**!&!.)`(&K%(K.0&(-,.6,#8
8#'()%%*(&.(2K%2O(&K#&(&K%0%(.-%,#&!.)0(%F%2;&%*
W!&K.;&(%,,.,c( 1)( &K%0%( 2#0%0`( #$&%,( &K%( 2.88#)*
!0(0%)&`(&K%("&#&;0(V'&%0(0K.;@*(5%(T;%,!%*c

BK%)(;0!)6(&K%(\+1V(!)&%,$#2%`(0%,!#@(-.@@!)6(8#'
5%( ;0%*( &.( 2K%2O( &K%( 1)&%,$#2%( L%#*'( 5!&( !)( &K%
"%,!#@(+.@@(V'&%(WK!@%(#)(.-%,#&!.)( !0( !)(-,.6,%00c
4$&%,( &K%( 1)&%,$#2%( L%#*'( 5!&( 5%2.8%0( 0%&`
0!6)#@@!)6( &K%( 2.8-@%&!.)( .$( &K%( 2.88#)*`( &K%)
&K%(ELL(5!&(8#'(5%(2K%2O%*( &.(C%,!$'( 0;22%00$;@
2.8-@%&!.)(.$(&K%(2.88#)*c

1$( &K%(L"DUD( !)&%,$#2%( !0(;0%*`(.,(0%,!#@(-.@@!)6( !0
).&( #C#!@#5@%`( &K%)( &K%( x"JVS`( xE"LS`( ELL"S`
#)*(<<JES(0&#&;0(T;%,'(2.88#)*0(8#'(5%(;0%*
&.( T;%,'( &K%( "&#&;0( V'&%0c( "!)2%( &K%( "LPIQ
-,.2%00%0( .)%( 2.88#)*( #&( #( &!8%`( &K%( 0&#&;0
T;%,'( W!@@( ).&( 5%( -,.2%00%*( ;)&!@( &K%( -,%C!.;0
.-%,#&!.)( !0( $!)!0K%*c( JK;0( #( ,%0-.)0%( &.( &K%
0&#&;0( T;%,'( !)( !&0%@$( 0!6)#@0( &K#&( &K%( -,%C!.;0
2.88#)*( !0( $!)!0K%*c( JK%( T;%,'( ,%0-.)0%( 8#'
&K%)(5%(2K%2O%*($.,(C#,!.;0(%,,.,0c

<.,( %F#8-@%`( &K%( 2.88#)*( @!)%( "3JL�ELL"S
g@$p(W!@@(0#C%(&K%(*#&#(&.(*!0O(#)*(,%&;,)(&K%(E,,.,
"&#&;0(V'&%(WK%)($!)!0K%*c(JK%(N!0O(E,,.,(5!&(8#'
5%( 2K%2O%*( &.( 8#O%( 0;,%( &K#&( &K%( "#C%( J,#2%
f"3JLh(2.88#)*(&%,8!)#&%*(W!&K.;&(%,,.,c("!)2%
&K%("#C%(J,#2%(2.88#)*(8#'(&#O%(#(@.)6(&!8%(&.
%F%2;&%`( !&( !0( !8-.,&#)&( &K#&( &K%( K.0&( 2.8-;&%,
!)&%,$#2%( *.%0( ).&( &!8%( .;&( WK!@%( W#!&!)6( $.,( &K%
,%0-.)0%( &.( &K%(ELL"S(T;%,'c( 1)( &K%(2#0%(WK%,%
&K%( K.0&( !)&%,$#2%( &!8%0( .;&( 5%$.,%( &K%( ELL"S
,%0-.)0%`( &K%( K.0&( -,.6,#8( 8;0&( W#!&( 5%$.,%
0%)*!)6(&K%(ELL"S(T;%,'c

GET (GROUP EXECUTE TRIGGER)

JK%(\+1V(5;0(2.88#)*(\EJ(W!@@(K#C%(&K%(0#8%
%$$%2&(#0(#(&,!66%,c(1$(&K%(#)#@'A%,(!0(!)(#(&,!66%,%*
8.*%( #)*( #W#!&!)6( #( &,!66%,`( #)*( &K%( &,!66%,( !0
#,8%*`( &K%)( &K%(\EJ(5;0(2.88#)*(W!@@( &,!66%,(#
&!8%( ,%2.,*c( 1$( &K%( &,!66%,(8.*%( !0( 2.)&!);.;0( .,
&K%( &,!66%,( !0().&(#,8%*`( &K%)( &K%(\EJ(2.88#)*
*.%0().&K!)6c(J.(0%&;-(&K%(#)#@'A%,(!)(#)(#W#!&!)6
&,!66%,`( 0!8-@'( 2K..0%( %F&%,)#@( JJ9( &,!66%,( #)*
@%#C%(&K%(&,!66%,(;)2.))%2&%*c



   REMOTE PROGRAMMING   

G?U

DETAILED COMMAND LIST

JK%( $.;,( @%&&%,(8)%8.)!2( !)( %#2K( 2.88#)*( 0%T;%)2%( 0-%2!$!%0( &K%( 2.88#)*c( JK%( ,%0&( .$( &K%( 0%T;%)2%
2.)0!0&0(.$(-#,#8%&%,0c(=;@&!-@%(-#,#8%&%,0(#,%(0%-#,#&%*(5'(2.88#0c(+#,#8%&%,0(0K.W)(!)(s(t(#,%(.-&!.)#@
.,(8#'(5%(T;%,!%*(WK!@%(&K.0%().&(!)(s(t(#,%(,%T;!,%*c(7.88#)*0(&K#&(8#'(5%(T;%,!%*(K#C%(#(T;%0&!.)(8#,O
!)(-#,%)&K%0%0(fSh(#$&%,(&K%(8)%8.)!2c(7.88#)*0(&K#&(8#'(XH9:(5%(T;%,!%*(K#C%(#(S(#$&%,(&K%(8)%8.)!2c
7.88#)*0(&K#&(=4:(HXJ(5%(T;%,!%*(K#C%().(Sc(N.().&(0%)*(f(h(.,(s(t(#0(-#,&(.$(&K%(2.88#)*c

JK%(C#,!#5@%0(#,%(*%$!)%*(#0($.@@.W0c
6( &,#2%();85%,(fQwJ,#2%Q`(>wJ,#2%>`(?>w42&!C%(J,#2%h
(!`(b( !)&%6%,0
F`(' ,%#@();85%,0
$ $,%T;%)2'
0 0&,!)6

4@@();8%,!2(C#,!#5@%0(8#'(5%(%F-,%00%*( !)( !)&%6%,`( $@.#&!)6(-.!)&(.,(%F-.)%)&!#@( $.,8#&0( f( !c%c`( &K%();85%,
$!C%(2#)(5%(%!&K%,(G`(GcQ`(.,(cGE>hc("&,!)60(#,%(0%)&(#0(#(0%T;%)2%(.$(4"711(2K#,#2&%,0c

NOTE:
4@@( ,%0-.)0%0(#,%(*!,%2&%*( &.( &K%( !)&%,$#2%(0%@%2&%*( !)( &K%("%&;-(7.88;)!2#&!.)0(X;&-;&( J.(L"DUDZ\+1V
$;)2&!.)`( ,%6#,*@%00( .$(WK!2K( !)&%,$#2%( ,%2%!C%*( &K%( T;%,'c(/0%( &K%(X/J+( 2.88#)*( &.( 0%@%2&( &K%( 2.,,%2&
!)&%,$#2%(#&(&K%(5%6!))!)6(.$(%C%,'(-,.6,#8c

NOTE:
4)'(0%&(2.88#)*(W!&K(#(a6a(-#,#8%&%,(%T;#@(&.(Q(.,(>(W!@@(8#O%(&,#2%Q(.,(&,#2%>(&K%(#2&!C%(&,#2%($!,0&`(&K%)
0%&(&K%(*%0!,%*(-#,#8%&%,c(4(T;%,'(2.88#)*(W!@@().&(0W!&2K(&K%(#2&!C%(&,#2%c

<.,(%F#8-@%`(!$(&K%(#2&!C%(&,#2%(!0(&,#2%Q`(&K%(=E4"(>`>(2.88#)*(W!@@(8#O%(&,#2%>(&K%(#2&!C%(6,#-K(#)*(0%&
!&0(8%#0;,%8%)&(&'-%(&.(+"Nc(1$(&K%(#2&!C%(&,#2%(!0(&,#2%Q`(&K%(=E4"S>(T;%,'(W!@@( ,%&;,)( &K%(8%#0;,%8%)&
&'-%($.,(&,#2%>(W!&K.;&(2K#)6!)6(&K%(#2&!C%(&,#2%c



   REMOTE PROGRAMMING

G?R

FREQUENCY COMMANDS

JK%( $,%T;%)2'(#)*(.2&#C%(2.88#)*0(0%&(.,( T;%,'( &K%( r@!C%r( 0%&&!)60c( JK%( 0-#)( .$( #( ,%2#@@%*( .,( 0&.--%*?
!)C#@!*(&,#2%(!0().&(T;%,!%*(5'(&K%0%(2.88#)*0c

JK%( $,%T;%)2'(0-#)(2.88#)*0`("+4H`("JL<(#)*(7JL<( 0K.;@*( 5%( ;0%*( !$( &K%(8%#0;,%8%)&( &'-%( !0( ).&
.2&#C%(#)#@'0!0($.,(%!&K%,(&,#2%c(1$(%!&K%,(&,#2%(!0(8%#0;,!)6(.2&#C%0`(&K%)(&K%($,%T;%)2'(2.88#)*0(W!@@(,%0;@&
!)(#)(%,,.,c

SPAN (?) {i} JK%("+4H(2.88#)*(0%&0(.,(T;%,!%0( &K%( $,%T;%)2'(0-#)c( JK%( -#,#8%&%,( !
0%@%2&0(#(0-#)(#0(0K.W)(5%@.Wc

! 0-#) ! 0-#)

Q >Y>(8^A >Q >YG(^A
> UMD(8^A >> UYQ(^A
D PIU(8^A >D PMQ(^A
U >cG(^A >U >cGI(O^A
R Uc>(^A >R Uc>DG(O^A
G Ic>(^A >G IcDG(O^A
I >DcD(^A >I >DcG(O^A
P DRcR(^A >P DG(O^A
M RMcPG(^A >M GQ(O^A
Y YPcG(^A >Y >QQ(O^A

STRF (?) {f} JK%("JL<( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( 0&#,&( $,%T;%)2'( .$( &K%( 0-#)c( JK%
-#,#8%&%,( $( !0( #( $,%T;%)2'( f,%#@( );85%,( .$( ^Ahc( JK%( C#@;%( .$( $( W!@@( 5%
,.;)*%*(#22.,*!)6( &.( &K%( ,%0.@;&!.)(.$( &K%( 2;,,%)&( 0-#)c(3#@;%0( .$( $(WK!2K
W.;@*( 2#;0%( &K%( 0-#)( &.( %F2%%*( &K%( Q( &.( >QQ( O^A( ,#)6%`( #,%( 0%&( &.( &K%
#@@.W#5@%(C#@;%(2@.0%0&(&.($c

CTRF (?) {f} JK%(7JL<(2.88#)*(0%&0(.,(T;%,!%0(&K%(2%)&%,($,%T;%)2'(.$( &K%(0-#)c(JK%
-#,#8%&%,( $( !0( #( $,%T;%)2'( f,%#@( );85%,( .$( ^Ahc( JK%( C#@;%( .$( $( W!@@( 5%
,.;)*%*(#22.,*!)6( &.( &K%( ,%0.@;&!.)(.$( &K%( 2;,,%)&( 0-#)c(3#@;%0( .$( $(WK!2K
W.;@*( 2#;0%( &K%( 0-#)( &.( %F2%%*( &K%( Q( &.( >QQ( O^A( ,#)6%`( #,%( 0%&( &.( &K%
#@@.W#5@%(C#@;%(2@.0%0&(&.($c

JK%(.2&#C%(2.88#)*0`(XJ:+`(X"JL(#)*(BJH\(0K.;@*(5%(;0%*(!$(.)%(.$( &K%( &,#2%0( !0(8%#0;,!)6(.2&#C%
#)#@'0!0c(1$()%!&K%,(&,#2%(!0(8%#0;,!)6(.2&#C%0`(&K%)(&K%(.2&#C%(2.88#)*0(W!@@(,%0;@&(!)(#)(%,,.,c

OTYP (?) {i} JK%( XJ:+( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( &'-%( .$( .2&#C%( #)#@'0!0c( JK%
-#,#8%&%,(!wQ(0%@%2&0(>G(5#)*0(#)*(!w>(0%@%2&0(UQ(5#)*0c

OSTR (?) {i} JK%(X"JL(2.88#)*(0%&0(.,(T;%,!%0( &K%(0&#,&!)6(5#)*( $.,(.2&#C%(#)#@'0!0c
JK%(0&#,&!)6(5#)*(8#'(5%(-,.6,#88%*($,.8(?D(l( !(l(UQ(0;5b%2&( &.( &K%( @!8!&
&K#&(&K%(0&#,&!)6(5#)*(-@;0(&K%();85%,(.$(5#)*0(f>G(.,(UQh(!0(@%00(&K#)(GQc(1$
&K%( -#,#8%&%,( !( %F2%%*0( &K%0%( @!8!&0`( &K%)( &K%( C#@;%( W!@@( 5%( 0%&( &.( &K%
8#F!8;8(.,(8!)!8;8(#@@.W%*(C#@;%c

WTNG (?) {i} JK%( BJH\( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( W%!6K&!)6( $;)2&!.)( $.,( .2&#C%
#)#@'0!0c( JK%( -#,#8%&%,( !wQ( 0%@%2&0( ).( W%!6K&!)6( #)*( !w>( 0%@%2&0( 4?
W%!6K&!)6c



   REMOTE PROGRAMMING   

G?G

MEASUREMENT COMMANDS

BK%)(0%&&!)6(&K%(&,#2%(&'-%`(0%&(&K%(8%#0;,%8%)&($!,0&`(&K%)(&K%(*!0-@#'(&'-%`(&K%)(&K%(;)!&0c(JK!0(W!@@(2K#)6%
&K%( &,#2%( &'-%( ,%6#,*@%00( .$( &K%( -,%C!.;0( 0%&&!)60c( JK!0( !0( 5%2#;0%( 8%#0;,%8%)&0( &#O%( -,!.,!&'( .C%,( &K%
*!0-@#'(&'-%c

MEAS (?) g {,i} JK%(=E4"(2.88#)*(0%&0(.,(T;%,!%0(&K%(8%#0;,%8%)&(&'-%($.,(&,#2%(6c(JK%
-#,#8%&%,(!(0%@%2&0("-%2&,;8(f!wQh`(+"N(f!w>h`(J!8%(L%2.,*(f!wDh`(.,(X2&#C%
4)#@'0!0(f!wUhc(1$(&K%(*!0-@#'(&'-%(!0(!)2.8-#&!5@%(W!&K(&K%()%W(8%#0;,%8%)&`
&K%)(&K%(*!0-@#'(W!@@(5%(0%&(&.(@.6(8#6)!&;*%c

DISP (?) g {,i} JK%( N1"+( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( *!0-@#'( &'-%( $.,( &,#2%( 6c( JK%
-#,#8%&%,( !(0%@%2&0(9.6(=#6)!&;*%(f!wQh`(9!)%#,(=#6)!&;*%(f!w>h`(L%#@(+#,&
f!wDh`(18#6!)#,'(+#,&(f!wUh`(.,(+K#0%(f!wRhc(H.&(#@@(*!0-@#'(&'-%0(#,%(#C#!@#5@%
$.,(#@@(8%#0;,%8%)&(&'-%0c(JK%(&#5@%(5%@.W(@!0&0(WK!2K(*!0-@#'(&'-%0(8#'(5%
-,.6,#88%*c

=%#0;,%8%)& +.00!5@%(N!0-@#'0
"-%2&,;8 4@@
+"N 9.6(=#6`(9!)(=#6
J!8%(L%2.,* 4@@
X2&#C% 9.6(=#6

UNIT (?) g {,i} JK%( /H1J( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( *!0-@#'( ;)!&0( $.,( &,#2%( 6c( JK%
-#,#8%&%,( !( 0%@%2&0(3.@&0(+O( f!wQh`(3.@&0(L="( f!w>h`( *V3( f!wDh`( .,( *V3,80
f!wUhc(1$(E)6!)%%,!)6(/)!&0(#,%(5%!)6(;0%*`(&K%)(E/(+O`(E/(L="`(*VE/`(#)*
*VE/,80(#,%(0%@%2&%*c( 1$(+K#0%( !0(5%!)6(*!0-@#'%*`( &K%)( !( 0%@%2&0(N%6,%%0
f!wQh(.,(L#*!#)0(f!w>hc

VOEU (?) g {,i} JK%(3XE/(2.88#)*(0%&0( .,( T;%,!%0( &K%( ;)!&( &'-%( $.,( &,#2%( 6c( !wQ( 0%@%2&0
3.@&0(#)*(!w>(0%@%2&0(E/a0c

EULB (?) g {,s} JK%(E/9V(2.88#)*(0%&0(.,(T;%,!%0(&K%(E/(@#5%@($.,(&,#2%(6c(JK%(0&,!)6(0(!0
#(0&,!)6(.$(;-(&.(I(2K#,#2&%,0c

EUVT (?) g {,x} JK%(E/3J(2.88#)*(0%&0(.,(T;%,!%0(&K%(E/(02#@!)6($.,(&,#2%(6c(JK%(E/3J(F
2.88#)*(0%&0(&K%(02#@!)6(&.(F(E/a0(-%,(3.@&c

WNDO (?) g {i} JK%( BHNX( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( W!)*.W!)6( $;)2&!.)c( JK%
-#,#8%&%,(!(0%@%2&0(/)!$.,8(f!wQh`(<@#&&.-(f!w>h`(^#))!)6(f!wDh`(.,(V@#2O8#)?
^#,,!0(f!wUhc

BK%)(T;%,'!)6(&K%(W!)*.W`(&K%(BHNXS(6(2.88#)*(T;%,!%0(&K%(W!)*.W(.$
&K%(&,#2%(6c(JK!0(8#'(*!$$%,($,.8(&K%(r@!C%r(W!)*.W(5%2#;0%(&K%(&,#2%(8#'(5%
#(,%2#@@%*($!@%(W!&K(!&0(.W)(W!)*.Wc

BK%)(0%&&!)6(&K%(W!)*.W`(&K%(BHNX(6`!(2.88#)*(0%&0(&K%(r@!C%r(W!)*.W($.,
5.&K( &,#2%0c(JK%(-#,#8%&%,(6( !0( ,%T;!,%*(5;&(5.&K( r@!C%r( &,#2%(W!)*.W0( #,%
#$$%2&%*c



   REMOTE PROGRAMMING

G?I

DISPLAY and MARKER COMMANDS

ACTG (?) {i} JK%( 47J\( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( #2&!C%( &,#2%( );85%,c( JK%
-#,#8%&%,(!(0%@%2&0(J,#2%Q(f!wQh(.,(J,#2%>(f!w>hc

FMTS (?) i JK%( <=J"( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( *!0-@#'( $.,8#&c( JK%( -#,#8%&%,( !
0%@%2&0("!)6@%(f!wQh(.,(/-ZN)(f!w>hc

GRID (?) g {,i} JK%(\L1N(2.88#)*(0%&0(.,(T;%,!%0(&K%(6,!*(.)Z.$$(2.)*!&!.)($.,(&,#2%(6c(JK%
-#,#8%&%,(!(0%@%2&0(X$$(f!wQh`(M(f!w>h(.,(>Q(f!wDh(*!C!0!.)0(-%,(02,%%)c

FILS (?) g {,i} JK%( <19"( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( 6,#-K( 0&'@%( $.,( &,#2%( 6c( JK%
-#,#8%&%,(!(0%@%2&0(9!)%(f!wQh(.,(<!@@(f!w>hc

MRKR (?) g {,i} JK%(=L[L(2.88#)*(0%&0(.,(T;%,!%0(&K%(8#,O%,(.)Z.$$Z&,#2O(0&#&%($.,(&,#2%
6c(JK%(-#,#8%&%,(!(0%@%2&0(X$$(f!wQh`(X)(f!w>h(.,(J,#2O(f!wDhc

MRKW (?) g {,i} JK%( =L[B( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( 8#,O%,( W!*&K( $.,( &,#2%( 6c( JK%
-#,#8%&%,(!(0%@%2&0(H.,8(f!wQh`(B!*%(f!w>h`(.,("-.&(f!wDhc

MRKM (?) g {,i} JK%(=L[=(2.88#)*(0%&0(.,(T;%,!%0( &K%(8#,O%,(0%%O(8.*%($.,( &,#2%(6c( 1$
!wQ( &K%(8#,O%,(0%%O0( &K%(8#F!8;8`( !$( !w>( &K%(8#,O%,(0%%O0( &K%(8!)!8;8`
#)*(!$(!wD(&K%(8#,O%,(0%%O0(&K%(8%#)c

MRLK (?) {i} JK%(=L9[(2.88#)*(0%&0(.,(T;%,!%0( &K%(8#,O%,( @!)O#6%(X$$ZX)(0&#&%c(JK%
-#,#8%&%,(!(0%@%2&0(X$$(f!wQh(.,(X)(f!w>hc

MBIN g,i JK%(=V1H(2.88#)*(8.C%0(&K%(&,#2%(6(8#,O%,(,%6!.)(&.(5!)(!(WK%,%(Q(l(!(l
UYYc(JK%(8#,O%,( ,%6!.)(W!@@(5%(2%)&%,%*(.)(5!)( !c(JK%(8#,O%,(W!@@( 0%%O( &K%
8#F`(8!)`(.,(8%#)(W!&K!)(&K%(,%6!.)(#0(0%&(5'(&K%(8#,O%,(0%%O(8.*%c

MRKX ? g JK%( =L[]S( 2.88#)*( T;%,!%0( &K%( &,#2%( 6( 8#,O%,( ]( -.0!&!.)c( JK%( C#@;%
,%&;,)%*(!0(&K%(0#8%(#0(&K%(8#,O%,(,%#*.;&(.)(&K%(02,%%)c

MRKY ? g JK%( =L[:S( 2.88#)*( T;%,!%0( &K%( &,#2%( 6( 8#,O%,( :( -.0!&!.)c( JK%( C#@;%
,%&;,)%*(!0(&K%(0#8%(#0(&K%(8#,O%,(,%#*.;&(.)(&K%(02,%%)c

MRPK JK%(=L+[(2.88#)*(-%,$.,80(&K%(0#8%($;)2&!.)(#0(-,%00!)6(&K%(u=4L[EL
=4]Z=1Hv(O%'c(JK%(8#,O%,(,%6!.)(W!@@(5%(2%)&%,%*(#,.;)*(&K%(8#F!8;8(.,
8!)!8;8(*#&#(C#@;%(.)(&K%(02,%%)(*%-%)*!)6(;-.)(&K%(8#,O%,(0%%O0(8.*%c
X)@'(&K%(8#,O%,(.)(&K%(#2&!C%(6,#-K(!0(#$$%2&%*c

MRCN JK%(=L7H(2.88#)*(-%,$.,80(&K%(0#8%($;)2&!.)(#0(-,%00!)6(&K%(u=4L[EL
7EHJELv( O%'c( JK%( 2%)&%,( $,%T;%)2'( .$( &K%( 0-#)( !0( 0%&( &.( &K%( 8#,O%,
$,%T;%)2'( .)( &K%( #2&!C%( 6,#-Kc( JK%( 0-#)( !0( *%2,%#0%*( !$( )%2%00#,'( &.
#22.8-@!0K(&K!0c

MRRF JK%(=LL<(2.88#)*(0%&0(&K%(8#,O%,(.$$0%&($.,(&K%(#2&!C%(6,#-K(%T;#@(&.(&K%
8#,O%,(-.0!&!.)(f5.&K(](#)*(:h(#)*(&;,)0(&K%(8#,O%,(.$$0%&(.)(f!$(!&(W#0(.$$hc
"!8!@#,(&.(&K%(u=4L[EL(LE<v(O%'c

MROF (?) g {,i} JK%(=LX<( 2.88#)*( 0%&0( .,( T;%,!%0( &K%(8#,O%,( .$$0%&( X$$ZX)( 0&#&%c( JK%
-#,#8%&%,(!(0%@%2&0(X$$(f!wQh(.,(X)(f!w>hc
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MROX (?) g {,x} JK%(=LX]( 2.88#)*( 0%&0( .,( T;%,!%0( &K%(8#,O%,(]( .$$0%&c( JK%( .$$0%&( !0( #
;)!&@%00(,%#@();85%,(;0;#@@'(!)&%,-,%&%*(#0(#($,%T;%)2'c

MROY (?) g {,x} JK%(=LX:(2.88#)*( 0%&0( .,( T;%,!%0( &K%(8#,O%,(:( .$$0%&c( JK%( .$$0%&( !0( #
;)!&@%00(,%#@();85%,c

PKLF JK%(+[9<(2.88#)*(8.C%0(&K%(8#,O%,(&.(&K%()%F&(-%#O(&.(&K%(@%$&c

PKRT JK%(+[LJ(2.88#)*(8.C%0(&K%(8#,O%,(&.(&K%()%F&(-%#O(&.(&K%(,!6K&c

MSGS s JK%( ="\"( 0( 2.88#)*( *!0-@#'0( 0&,!)6( 0( !)( #( 8%00#6%( W!)*.W( .)( &K%
02,%%)c(4)(#@#,8(!0(#@0.(0.;)*%*c(JK%(0&,!)6(0(8#'(5%(;-( &.(UQ(2K#,#2&%,0
@.)6c(4@@(2K#,#2&%,0(#,%(2.)C%,&%*(&.(;--%,(2#0%(#)*(0-#2%0(#,%(!6).,%*c(J.
%85%*(#(0-#2%( !)( &K%(0&,!)6`(;0%( &K%(^E]( C#@;%( >Q^( f>I( *%2!8#@h( .,( #)*
;)*%,02.,%( f�hc( <.,( %F#8-@%`( &K%( ="\"^E99X�/"EL( 2.88#)*( W!@@
*!0-@#'(&K%(8%00#6%(^E99X�/"EL(.)(&K%(02,%%)c
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G?M

SCALE COMMANDS

AUTS g JK%( 4/J"( 2.88#)*( -%,$.,80( &K%( 4;&.( "2#@%( $;)2&!.)( .)( &,#2%( 6c( JK!0
$;)2&!.)(!0(&K%(0#8%(#0(-,%00!)6(&K%(u4/JX("749Ev(O%'(W!&K(&,#2%(6(#2&!C%c
JK%(4/J"(2.88#)*(#$$%2&0(&K%(JLE<`(VLE<(#)*(:N13(-#,#8%&%,0(5%@.Wc

TREF (?) g {,x} JK%(JLE<(2.88#)*(0%&0(.,(T;%,!%0(&K%(&.-(,%$%,%)2%($.,(&,#2%(6c(JK%(JLE<
6`F(2.88#)*(0%&0(&K%(&.-(,%$%,%)2%(&.(F(WK%,%(F(!0(#(,%#@();85%,(WK!2K(!0
#00!6)%*(&K%(;)!&0(.$(&K%(*!0-@#'c(JK!0(2.88#)*(W!@@(#@0.(#$$%2&( &K%(5.&&.8
,%$%,%)2%c

BREF (?) g {,x} JK%(VLE<(2.88#)*(0%&0(.,(T;%,!%0( &K%(5.&&.8(,%$%,%)2%( $.,( &,#2%(6c(JK%
VLE<(6`F(2.88#)*(0%&0(&K%(5.&&.8(,%$%,%)2%(&.(F(WK%,%(F(!0(#(,%#@();85%,
WK!2K(!0(#00!6)%*(&K%(;)!&0(.$(&K%(*!0-@#'c(JK!0(2.88#)*(W!@@(#@0.(#$$%2&(&K%
&.-(,%$%,%)2%c

YDIV (?) g {,x} JK%(:N13(2.88#)*(0%&0(.,(T;%,!%0(&K%(C%,&!2#@(02#@%($.,(&,#2%(6c(JK%(:N13
6`F(2.88#)*(0%&0( &K%(C%,&!2#@(02#@%( &.(FZ*!C!0!.)(WK%,%(F( !0(#(,%#@();85%,
WK!2K(!0(#00!6)%*(&K%(;)!&0(.$(&K%(*!0-@#'c(JK!0(2.88#)*(W!@@(#@0.(#$$%2&(&K%
&.-(#)*(5.&&.8(,%$%,%)2%c(JK%(6,#-K(W!@@(5%(#*b;0&%*(0.( &K#&( &K%(8#,O%,(:
-.0!&!.)(0&#'0(!)(&K%(2%)&%,(.$(&K%(6,#-Kc

J.(0%&( &K%(6,#-K( &.(0-%2!$!2( ,#)6%`(;0%( &K%(:N13(2.88#)*( $!,0&( &.(0%&( &K%
02#@%`( &K%)( %!&K%,( JLE<( .,( VLE<( &.( 0%&( &K%( @.2#&!.)c( JK!0( W#'`( &K%( $!)#@
6,#-K(*.%0().&(*%-%)*(;-.)(&K%(8#,O%,(@.2#&!.)c

EXPD (?) g {,i} JK%( E]+N( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( ]( %F-#)0!.)( $.,( &,#2%( 6c( JK%
-#,#8%&%,( !( 0%@%2&0( ).( %F-#)0!.)( f!wGh`( .,( >DM( f!wRh`( IG( f!wUh`( UQf!wDh`( >G
f!w>h(.,(M(f!wQh(5!)0(#2,.00(&K%(6,#-Kc

ELFT (?) g {,i} JK%(E9<J(2.88#)*(0%&0(.,(T;%,!%0(&K%(@%$&(8.0&(*!0-@#'%*(5!)(WK%)(](02#@%
%F-#)0!.)(!0(.)c(JK%(-#,#8%&%,(Q(l(!(l(UYD(!0(&K%(5!)();85%,(.$(&K%(@%$&(8.0&
5!)c( JK%(8#F!8;8( C#@;%( .$( !( !0( *%&%,8!)%*( 5'( &K%( %F-#)0!.)( f);85%,( .$
5!)0(#2,.00( &K%(6,#-Kh(#)*( &K%(K!6K%0&(5!)();85%,( fUYYhc( 1$( #(C#@;%(.$( !( !0
0%)&(WK!2K(!0(.;&0!*%(&K%(#@@.W%*(,#)6%`(&K%)(&K%(6,#-K(W!@@(%!&K%,(0&#,&(#&(5!)
Q(.,(%)*(#&(5!)(UYYc

XAXS (?) g {,i} JK%(]4]"(2.88#)*(0%&0(.,(T;%,!%0(&K%(](#F!0(02#@!)6(&'-%c(JK%(-#,#8%&%,(!
0%@%2&0(9!)%#,(f!wQh(.,(9.6(f!w>hc
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INPUT COMMANDS

ISRC (?) {i} JK%(1"L7(2.88#)*(0%&0(.,(T;%,!%0(&K%(!)-;&(2.)$!6;,#&!.)c(JK%(-#,#8%&%,(!
0%@%2&0(4(f!wQh(.,(4?V(f!w>hc

IGND (?) {i} JK%(1\HN(2.88#)*(0%&0(.,(T;%,!%0( &K%( !)-;&(6,.;)*!)6(2.)$!6;,#&!.)c(JK%
-#,#8%&%,(!(0%@%2&0(<@.#&(f!wQh(.,(\,.;)*(f!w>hc

ICPL (?) {i} JK%( 17+9( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( !)-;&( 2.;-@!)6( 2.)$!6;,#&!.)c( JK%
-#,#8%&%,(!(0%@%2&0(47(f!wQh(.,(N7(f!w>hc

IRNG (?) {i} JK%(1LH\(2.88#)*(0%&0(.,(T;%,!%0(&K%(!)-;&(,#)6%c(JK%(-#,#8%&%,(!(0%@%2&0
&K%($;@@(02#@%(!)-;&(!)(*V3c(JK%(!)-;&(,#)6%(8#'(5%(-,.6,#88%*(!)(&K%(,#)6%
?IQ(l(!(l(UR(WK%,%( !( !0( #)( %C%)( );85%,c( 1$( #;&.( ,#)6!)6( !0( .)`( &K%( 1LH\( !
2.88#)*(0%&0(&K%(,#)6!)6(&.(8#);#@(#)*(0%&0(&K%(!)-;&(,#)6%(&.(!c

ARNG (?) {i} JK%( 4LH\( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( ,#)6!)6(8.*%c( JK%( -#,#8%&%,( !
0%@%2&0(=#);#@(f!wQh(.,(4;&.(f!w>hc(1$(!w>(#)*(#;&.,#)6%(W#0(#@,%#*'(.)`(&K%)
#()%W(#;&.,#)6!)6(!0(-%,$.,8%*c

AOFM (?) {i} JK%( 4X<=( 2.88#)*( 0%&0( .,( T;%,!%0( ( &K%( #;&.( .$$0%&( %)#5@%( 8.*%c( JK%
-#,#8%&%,(!(0%@%2&0(X$$(f).(2#@!5,#&!.)0(-%,$.,8%*h(f!wQh(.,(X)(f2#@!5,#&!.)0
#;&.8#&!2#@@'(-%,$.,8%*h(f!w>hc(1)(8#)'(,%8.&%(!)&%,$#2!)6(0!&;#&!.)0`(!&(8#'
*%0!,#5@%( &.( &;,)( &K%(#;&.(.$$0%&(.$$( 0!)2%( !)&%,$#2%(2.88#)*0(#,%(K%@*( .$$
WK!@%(#(2#@!5,#&!.)(!0(&#O!)6(-@#2%c

AOFF JK%(4X<<( 2.88#)*( -%,$.,80( #)( .$$0%&( 2#@!5,#&!.)c( JK!0( 2#@!5,#&!.)( &#O%0
#5.;&( >Q( 0%2.)*0c( N;,!)6( &K!0( &!8%`( ).( 2.88#)*0( 0K.;@*( 5%( 0%)&c( JK%
0&#&;0(5'&%0(0K.;@*(5%(T;%,!%*(&.(*%&%,8!)%(WK%)(&K%(2.88#)*(K#0($!)!0K%*
%F%2;&!.)c

TMOD (?) {i} JK%(J=XN(2.88#)*(0%&0(.,(T;%,!%0( &K%( &,!66%,!)6(8.*%c(JK%(-#,#8%&%,( !
0%@%2&0(7.)&!);.;0(f!wQh`(1)&%,)#@(f!w>h`(EF&%,)#@(f!wDh`(.,(EF&%,)#@(JJ9(f!wUhc

TRLV (?) {x} JK%(JL93(2.88#)*(0%&0(.,(T;%,!%0(&K%(&,!66%,(&K,%0K.@*(@%C%@c(JK%(JL93(F
2.88#)*(0%&0(&K%(&,!66%,(@%C%@(&.(F(-%,2%)&(WK%,%(?>QQcQ(l(F(l(YYcDDc(JK%
,%0.@;&!.)( !0(QcPMoc(JK%(C#@;%(.$( F(W!@@( 5%( ,.;)*%*( &.( &K%( )%#,%0&( #@@.W%*
C#@;%c

TRSL (?) {i} JK%(JL"9( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( &,!66%,( 0@.-%c( JK%( -#,#8%&%,( !wQ
0%@%2&0(-.0!&!C%(.,(,!0!)6(0@.-%`(WK!@%(!w>(0%@%2&0()%6#&!C%(.,($#@@!)6(0@.-%c

TDLY (?) {i} JK%(JN9:(2.88#)*(0%&0(.,(T;%,!%0(&K%(&,!66%,(*%@#'c(JK%(JN9:(!(2.88#)*
0%&0( &K%( &,!66%,( *%@#'( &.( !( 0#8-@%0( WK%,%( ?>UUQQ( l( !( l( IGQQQc( H%6#&!C%
C#@;%0(.$(!(&,#)0@#&%(!)&.(#(*%@#'(.$(!}UcYQID(W0c(+.0!&!C%(C#@;%0(&,#)0@#&%(!)&.
#(*%@#'(.$(!}f>ZG>D(.$(#(&!8%(,%2.,*hc

ARMM (?) {i} JK%( 4L==( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( &,!66%,( #,8!)6( 8.*%c( JK%
-#,#8%&%,(!(0%@%2&0(4;&.(4,8!)6(f!wQh(.,(=#);#@(4,8!)6(f!w>hc

ARMS JK%(4L="(8#);#@@'(#,80(&K%(&,!66%,(WK%)(&K%(#,8!)6(8.*%(!0(8#);#@c
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ANALYSIS COMMANDS

ANAM (?) g {,i} JK%(4H4=(2.88#)*(0%&0(.,(T;%,!%0(&K%(,%#@(&!8%(#)#@'0!0(8.*%($.,(&,#2%(6c
JK%( -#,#8%&%,( !( 0%@%2&0( H.( 4)#@'0!0( f!wQh`( ^#,8.)!2( 4)#@'0!0( f!w>h`
"!*%5#)*(4)#@'0!0(f!wDh(.,(V#)*(4)#@'0!0(f!wUhc

CALC? g,i JK%(7497S(2.88#)*(T;%,!%0(&K%(,%0;@&(.$(&K%(@#0&(,%#@(&!8%(2#@2;@#&!.)($.,
&,#2%(6c(JK%(-#,#8%&%,(!(0%@%2&0(%!&K%,(&K%(;--%,(f!wQh(.,(@.W%,(f!w>h(,%0;@&(#0
*!0-@#'%*( .)( &K%( 6,#-Kc( <.,( K#,8.)!2( #)#@'0!0`( 7497S6`Q( ,%&;,)0( &K%
K#,8.)!2(@%C%@(#)*(7497S(6`>(,%&;,)0(&K%(J^Nc(BK%)(5#)*(#)#@'0!0(!0(.)`(!
8;0&(5%(Qc

JK%(C#@;%0(,%&;,)%*(#,%(%F#2&@'(#0(*!0-@#'%*(.)(&K%(6,#-Kc(1$(&K%(2#@2;@#&!.)
!0(/)*%,L#)6%(.,(XC%,L#)6%`(&K%(C#@;%(?>cDUE?QUR(!0(,%&;,)%*c

JK%( 2.88#)*0( WK!2K( *;-@!2#&%( &K%( 0.$&O%'0( !)( &K%( ^#,8.)!2`( "!*%5#)*( #)*( V#)*( #)#@'0!0( 8%);0( #,%
#C#!@#5@%( %C%)( !$( &K%( #)#@'0!0( !0( ).&( .)c( JK%( #)#@'0!0( -#,#8%&%,0(8#'( 5%( -,.6,#88%*( 5%$.,%( #)#@'0!0( !0
&;,)%*(.)c(JK!0( !0().&( &,;%( $.,( &K%(N#&#(#)*(9!8!&( &#5@%(2.88#)*0c(JK.0%(2.88#)*0(K#C%().(%$$%2&( !$( &K%
#--,.-,!#&%(&#5@%(!0().&(#2&!C%c

FUND (?) g {,f} JK%(</HN(2.88#)*(0%&0(.,(T;%,!%0( &K%( K#,8.)!2( $;)*#8%)&#@( $,%T;%)2'
$.,(&,#2%(6c(JK%(-#,#8%&%,( $( !0(#(,%#@();85%,(.$(^Ac(JK%(C#@;%(.$( $(2#)(5%
-,.6,#88%*(W!&K(8.,%(,%0.@;&!.)(&K#)(&K%(0-#)(@!)%W!*&Kc

NHRM (?) g {,i} JK%(H^L=(2.88#)*(0%&0(.,(T;%,!%0(&K%();85%,(.$(K#,8.)!20($.,(&,#2%(6(&.
!(K#,8.)!20c(JK%(-#,#8%&%,(!(2#)(,#)6%($,.8(Q(&.(RQQc

NHLT JK%(H^9J(2.88#)*(8.C%0( &K%(8#,O%,( &.( &K%()%F&(K#,8.)!2( &.( &K%( @%$&(.$
&K%(2;,,%)&(8#,O%,(-.0!&!.)(!$(!&(!0(.)(&K%(6,#-Kc(1$(!&(!0(5%'.)*(&K%(%*6%(.$(&K%
6,#-K`( &K%( 0-#)( 2%)&%,( $,%T;%)2'( !0( 0%&( &.( &K%( $,%T;%)2'( .$( &K%( )%F&
K#,8.)!2(f.,(#0(2@.0%(#0(&K%($,%T;%)2'(,#)6%(#@@.W0hc

NHRT JK%(H^LJ(2.88#)*(8.C%0(&K%(8#,O%,(&.(&K%()%F&(K#,8.)!2(&.(&K%(,!6K&(.$
&K%(2;,,%)&(8#,O%,(-.0!&!.)(!$(!&(!0(.)(&K%(6,#-Kc(1$(!&(!0(5%'.)*(&K%(%*6%(.$(&K%
6,#-K`( &K%( 0-#)( 2%)&%,( $,%T;%)2'( !0( 0%&( &.( &K%( $,%T;%)2'( .$( &K%( )%F&
K#,8.)!2(f.,(#0(2@.0%(#0(&K%($,%T;%)2'(,#)6%(#@@.W0hc

SBCA (?) g {,f} JK%("V74(2.88#)*(0%&0(.,(T;%,!%0(&K%(0!*%5#)*(2#,,!%,($,%T;%)2'($.,(&,#2%
6c( JK%( -#,#8%&%,( $( !0( #( ,%#@( );85%,( .$( ^Ac( JK%( C#@;%( .$( $( 2#)( 5%
-,.6,#88%*(W!&K(8.,%(,%0.@;&!.)(&K#)(&K%(0-#)(@!)%W!*&Kc

SBSE (?) g {,f} JK%("V"E(2.88#)*(0%&0(.,(T;%,!%0(&K%(0!*%5#)*(0%-#,#&!.)( $,%T;%)2'( $.,
&,#2%( 6c( JK%( -#,#8%&%,( $( !0( #( ,%#@( );85%,( .$( ^Ac( JK%( C#@;%( .$( $( 2#)( 5%
-,.6,#88%*(W!&K(8.,%(,%0.@;&!.)(&K#)(&K%(0-#)(@!)%W!*&Kc

NSBS (?) g {,i} JK%(H"V"(2.88#)*(0%&0(.,(T;%,!%0(&K%();85%,(.$(0!*%5#)*0($.,(&,#2%(6(&.(!
0!*%5#)*0c(JK%(-#,#8%&%,(!(2#)(,#)6%($,.8(Q(&.(DQQc

BSTR (?) g {,f} JK%(V"JL( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( 5#)*( 0&#,&( $,%T;%)2'( $.,( &,#2%( 6c
JK%(-#,#8%&%,($(!0(#(,%#@();85%,(.$(^Ac(JK%(C#@;%(.$($(2#)(5%(-,.6,#88%*
W!&K(8.,%(,%0.@;&!.)(&K#)(&K%(0-#)(@!)%W!*&Kc
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BCTR (?) g {,f} JK%(V7JL(2.88#)*(0%&0(.,(T;%,!%0(&K%(5#)*(2%)&%,($,%T;%)2'($.,(&,#2%(6c
JK%(-#,#8%&%,($(!0(#(,%#@();85%,(.$(^Ac(JK%(C#@;%(.$($(2#)(5%(-,.6,#88%*
W!&K(8.,%(,%0.@;&!.)(&K#)(&K%(0-#)(@!)%W!*&Kc

BWTH (?) g {,f} JK%( VBJ^( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( 5#)*( W!*&K( $.,( &,#2%( 6c( JK%
-#,#8%&%,($(!0(#(,%#@();85%,(.$(^Ac(JK%(C#@;%(.$($(2#)(5%(-,.6,#88%*(W!&K
8.,%(,%0.@;&!.)(&K#)(&K%(0-#)(@!)%W!*&Kc

DATA TABLE COMMANDS

JK%(N#&#(J#5@%(2.88#)*0(@!0&%*(5%@.W(,%T;!,%(&K#&(&K%(*#&#(&#5@%(*!0-@#'(5%(#2&!C%c(JK%(2.88#)*0(#$$%2&
&K%(*!0-@#'%*(&#5@%(#)*(&K;0(&K%(#2&!C%(&,#2%(.)@'c

TABL JK%(J4V9(2.88#)*(#2&!C#&%0(&K%(*#&#(&#5@%($.,(&K%(#2&!C%(&,#2%c(JK%(02,%%)
*!0-@#'(2K#)6%0(&.(&K%(*#&#(&#5@%(*!0-@#'c(J.(&;,)(.$$(&K%(*#&#(&#5@%`(0%&(&K%
*!0-@#'(5#2O(&.(0!)6@%(&,#2%(8.*%c

DTBL (?) {i} {,f} JK%(NJV9(2.88#)*(0%&0(.,(T;%,!%0(&K%(*#&#(&#5@%c

JK%(NJV9S(2.88#)*(T;%,!%0( &K%(%)&!,%( &#5@%c(JK%(*#&#( !0( ,%&;,)%*( !)( &K%
$.,8(]>`:>`]D`:D`]U`:U(u@$v(WK%,%(])`:)(#,%( &K%( &#5@%(](#)*(:(%)&,!%0( $.,
@!)%( )c( JK%( :( C#@;%0( #,%( &#O%)( $,.8( &K%( @#&%0&( &,#2%c( 4)'( :( C#@;%( WK!2K
2.,,%0-.)*0(&.(#)*(](C#@;%().&(W!&K!)(&K%(0-#)(,%&;,)0(&K%(C#@;%(?>cDUE?QURc

JK%(NJV9S(!(2.88#)*(T;%,!%0(&K%(](#)*(:(C#@;%0($.,(@!)%(!(.)@'c(JK%(*#&#
!0(,%&;,)%*(!)(&K%($,.8(]`:(u@$vc

JK%(NJV9(!`$(2.88#)*(0%&0(&K%(](C#@;%(.$(@!)%(!(&.($c(L%8%85%,(&K#&(&K%(]
C#@;%0(K#C%().(;)!&0c(^.W%C%,`( &K%'(#,%( ;0;#@@'( $,%T;%)2!%0( #)*( #0( 0;2K`
&K%( -#,#8%&%,( $( !0( #( ,%#@( );85%,( .$( ^Ac( 1$( !( !0( 6,%#&%,( &K#)( &K%( @#0&( @!)%
);85%,(!)(&K%(&#5@%`(&K%()%W(@!)%(!0(#**%*(&.(&K%(%)*(.$(&K%(&#5@%c

DINX (?) {i} JK%(N1H](2.88#)*(0%&0(.,(T;%,!%0(&K%(&#5@%(!)*%Fc(JK%(-#,#8%&%,(!(,#)6%0
$,.8(Q(&.(>YYc(1$(!(!0(6,%#&%,(&K#)(&K%(@#0&(!)*%F(!)(&K%(&#5@%`(&K%)(#()%W(@!)%(!0
#**%*(&.(&K%(%)*(.$(&K%(&#5@%c

DINS JK%( N1H"( 2.88#)*( !)0%,&0( #( )%W( @!)%( 5%$.,%( &K%( &#5@%( !)*%F( f&K%
K!6K@!6K&%*(@!)%hc(JK%()%W(@!)%(5%2.8%0(K!6K@!6K&%*c

DIDT JK%(N1NJ(2.88#)*(*%@%&%0(&K%(&#5@%(!)*%F(fK!6K@!6K&%*(@!)%hc

DLTB JK%(N9JV(2.88#)*(*%@%&%0(&K%(%)&!,%(&#5@%c
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LIMIT TABLE COMMANDS

JK%(9!8!&(J#5@%(2.88#)*0(@!0&%*(5%@.W(,%T;!,%(&K#&(&K%(@!8!&(&#5@%(*!0-@#'(5%(#2&!C%c(JK%(2.88#)*0(#$$%2&
&K%(*!0-@#'%*(&#5@%(#)*(&K;0(&K%(#2&!C%(&,#2%(.)@'c

LIMT( JK%(91=J(2.88#)*(#2&!C#&%0(&K%(@!8!&(&#5@%($.,(&K%(#2&!C%(&,#2%c(JK%(02,%%)
*!0-@#'(2K#)6%0(&.(&K%(@!8!&(&#5@%(*!0-@#'c(J.(&;,)(.$$(&K%(@!8!&( &#5@%`(0%&( &K%
*!0-@#'(5#2O(&.(0!)6@%(&,#2%(8.*%c

TSTS (?) {i} JK%(J"J"(2.88#)*(0%&0(.,( T;%,!%0( &K%( @!8!&( &%0&!)6( .)Z.$$( 2.)*!&!.)c( JK%
-#,#8%&%,( !( 0%@%2&0( @!8!&( &%0&!)6(X$$( f!wQh( .,(X)( f!w>hc( JK!0( #@@.W0( &K%( @!8!&
&#5@%(&.(5%(*!0-@#'%*(W!&K.;&(&%0&!)6(&#O!)6(-@#2%c

PASF? JK%(+4"<S( 2.88#)*( T;%,!%0( &K%( ,%0;@&( .$( &K%( @#&%0&( @!8!&( &%0&c( 1$( &K%( &%0&
-#00%*`(Q(!0(,%&;,)%*c(1$(&K%(&%0&($#!@%*`(>(!0(,%&;,)%*c

LTBL (?) {i} {,j,f1,f2,y1,y2} JK%(9JV9(2.88#)*(0%&0(.,(T;%,!%0(&K%(@!8!&(&#5@%c(JK%(-#,#8%&%,(b(0%@%2&0
/--%,(fbwQh(.,(9.W%,( fbw>h( @!8!&c(JK%(-#,#8%&%,0( $>(#)*( $D(#,%(]5%6!)(#)*
]%)*c($>(#)*($D(#,%(,%#@();85%,0(.$(^Ac(JK%(-#,#8%&%,0('>(#)*('D(#,%(:>
#)*(:D(#)*(,%#@(;)!&@%00();85%,0c

JK%(9JV9S(2.88#)*( T;%,!%0( &K%( %)&!,%( &#5@%c( JK%( *#&#( !0( ,%&;,)%*( !)( &K%
$.,8( b`$>`$D`'>`'D`b`$>`$D`'>`'D`b`$>`$D`'>`'D( u@$v( WK%,%( b`$>`$D`'>`'D( #,%( &K%
%)&,!%0(!)(#(0!)6@%(@!)%c(9!)%(Q(!0(0%)&($!,0&c

JK%( 9JV9S( !( 2.88#)*( T;%,!%0( &K%( %)&,!%0( $.,( @!)%( !( .)@'c( JK%( *#&#( !0
,%&;,)%*(!)(&K%($.,8(b`$>`$D`:>`:D(u@$vc

JK%( 9JV9( !`b`$>`$D`'>`'D( 2.88#)*( 0%&0( &K%( %)&,!%0( .$( @!)%( !( &.( b( fQw;--%,`
>w@.W%,h`($>(f]5%6!)h`($D(f]%)*h`('>(f:>h(#)*('D(f:Dhc(1$(!(!0(6,%#&%,(&K#)(&K%
@#0&( @!)%();85%,( !)( &K%( &#5@%`( &K%( )%W( @!)%(W!@@( 5%( #**%*( &.( &K%( %)*( .$( &K%
&#5@%c

LINX (?) {i} JK%( 91H]( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( &#5@%( !)*%F( fK!6K@!6K&%*( @!)%
);85%,hc(JK%(-#,#8%&%,( !( ,#)6%0( $,.8(Q( &.(YYc( 1$( !( !0(6,%#&%,( &K#)( &K%( @#0&
!)*%F(!)(&K%(&#5@%`(&K%)(#()%W(@!)%(!0(#**%*(&.(&K%(%)*(.$(&K%(&#5@%c

LINS JK%( 91H"( 2.88#)*( !)0%,&0( #( )%W( @!)%( 5%$.,%( &K%( &#5@%( !)*%F( fK!6K@!6K&%*
@!)%hc(JK%()%W(@!)%(5%2.8%0(K!6K@!6K&%*c

LIDT JK%(91NJ(2.88#)*(*%@%&%0(&K%(&#5@%(!)*%F(fK!6K@!6K&%*(@!)%hc

LLTB JK%(99JV(2.88#)*(*%@%&%0(&K%(%)&!,%(&#5@%c

LARM (?) {i} JK%( 94L=( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( #;*!.( @!8!&( $#!@( #@#,8( .)Z.$$
2.)*!&!.)c(JK%(-#,#8%&%,(!(0%@%2&0(#@#,8(X$$(f!wQh(.,(E)#5@%*(f!w>hc



   REMOTE PROGRAMMING   

G?>U

AVERAGING COMMANDS

AVGO (?) {i} JK%( 43\X( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( #C%,#6!)6( .)Z.$$( 2.)*!&!.)c( JK%
-#,#8%&%,(!(0%@%2&0(#C%,#6!)6(X$$(f!wQh(.,(X)(f!w>hc

NAVG(?) {i} JK%( H43\( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( );85%,( .$( #C%,#6%0c( JK%
-#,#8%&%,(!(,#)6%0($,.8(D(&.(UDPIPc

AVGT (?) {i} JK%( 43\J( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( #C%,#6%( &'-%c( JK%( -#,#8%&%,( !
0%@%2&0(L="(f!wQh`(3%2&.,(f!w>h(.,(+%#O(^.@*(f!wDhc

AVGM (?) {i} JK%(43\=(2.88#)*(0%&0(.,(T;%,!%0(&K%(#C%,#6!)6(8.*%c(JK%(-#,#8%&%,(!
0%@%2&0(9!)%#,(f!wQh(.,(EF-.)%)&!#@(f!w>hc

OVLP (?) {x} JK%(X39+(2.88#)*(0%&0(.,(T;%,!%0( &K%(.C%,@#-( -%,2%)&#6%c( JK%(X39+(F
2.88#)*( 0%&0( &K%( .C%,@#-( &.( F( -%,2%)&c( JK%( C#@;%( .$( F( ,#)6%0( $,.8( Q( &.
YYcMc(1$(&K%(-,.6,#88%*(C#@;%(%F2%%*0(&K%(8#F!8;8(#@@.W#5@%(.C%,@#-($.,
&K%(0-#)`(&K%(.C%,@#-(W!@@(5%(0%&(&.(&K%(8#F!8;8(#@@.W%*c
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PRINT and PLOT COMMANDS

PLOT JK%( +9XJ( 2.88#)*( 6%)%,#&%0( #( -@.&( .$( &K%( %)&!,%( 02,%%)c( E#2K( $%#&;,%
;0%0(&K%(-%)(#00!6)%*(!)(&K%("%&;-(+@.&&%,(8%);c(JK%(8#,O%,(!0(-@.&&%*(.)@'
!$(&K%(8#,O%,(!0(.)c

PTRC JK%(+JL7(2.88#)*(-@.&0(.)@'(&K%(*#&#(&,#2%f0hc

PMRK JK%(+=L[( 2.88#)*( -@.&0( .)@'( &K%(8#,O%,f0h( !$( &K%'( #,%( .)c( JK%(8#,O%,
,%#*.;&(!0(-@.&&%*()%F&(&.(&K%(8#,O%,c

PTTL (?) {s} JK%(+JJ9(2.88#)*(0%&0(.,(T;%,!%0(&K%(-@.&(&!&@%c(JK%(0&,!)6(0(!0(&K%(&!&@%c

PSTL (?) {s} JK%( +"J9( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( -@.&( 0;5&!&@%c( JK%( 0&,!)6( 0( !0( &K%
0;5&!&@%c

PRSC JK%( +L"7( 2.88#)*( W!@@( -,!)&( &K%( 2;,,%)&@'( *!0-@#'%*( 02,%%)( &.( #( -,!)&%,
#&&#2K%*(&.(&K%(,%#,(-#)%@(-#,#@@%@(-,!)&%,(-.,&c(JK!0($;)2&!.)(!0(&K%(0#8%(#0
&K%( u+L1HJv(O%'c(JK%(-,!)&%,( &'-%()%%*0( &.(5%(2.)$!6;,%*(5%$.,%(;0!)6( &K%
+L"7(2.88#)*c

PSET JK%(+"EJ(2.88#)*(W!@@(-,!)&(&K%(#)#@'A%,(0%&&!)60( &.(#(-,!)&%,(#&&#2K%*(&.
&K%(,%#,(-#)%@(-#,#@@%@(-,!)&%,(-.,&c(JK%(-,!)&%,( &'-%()%%*0( &.(5%(2.)$!6;,%*
5%$.,%(;0!)6(&K%(+"EJ(2.88#)*c

PLIM JK%(+91=(2.88#)*(W!@@(-,!)&(&K%(@!8!&(&#5@%($.,(&K%(#2&!C%(&,#2%(&.(#(-,!)&%,
#&&#2K%*(&.(&K%(,%#,(-#)%@(-#,#@@%@(-,!)&%,(-.,&c(JK%(-,!)&%,(&'-%()%%*0(&.(5%
2.)$!6;,%*(5%$.,%(;0!)6(&K%(+91=(2.88#)*c

PDAT JK%(+N4J(2.88#)*(W!@@(-,!)&(&K%(*#&#(&#5@%($.,(&K%(#2&!C%(&,#2%(&.(#(-,!)&%,
#&&#2K%*(&.(&K%(,%#,(-#)%@(-#,#@@%@(-,!)&%,(-.,&c(JK%(-,!)&%,(&'-%()%%*0(&.(5%
2.)$!6;,%*(5%$.,%(;0!)6(&K%(+N4J(2.88#)*c
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SETUP COMMANDS

OUTP (?) {i} JK%(X/J+(2.88#)*(0%&0(&K%(.;&-;&(!)&%,$#2%(&.(L"DUD(f!wQh(.,(\+1V(f!w>hc
JK%(X/J+(!(2.88#)*(0K.;@*(5%(0%)&(5%$.,%(#)'(T;%,'(2.88#)*0(&.(*!,%2&
&K%(,%0-.)0%0(&.(&K%(!)&%,$#2%(!)(;0%c

OVRM (?) {i} JK%( X3L=( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( \+1V( XC%,!*%( L%8.&%( :%0ZH.
2.)*!&!.)c(JK%(-#,#8%&%,(!(0%@%2&0(H.(f!wQh(.,(:%0(f!w>hc

KCLK (?) {i} JK%([79[(2.88#)*(0%&0(.,(T;%,!%0(&K%(O%'(2@!2O(X)(f!w>h(.,(X$$(f!wQh(0&#&%c

ALRM (?) {i} JK%(49L=(2.88#)*(0%&0(.,(T;%,!%0(&K%(#@#,8(X)(f!w>h(.,(X$$(f!wQh(0&#&%c

THRS (?) {i} JK%( J^L"( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( K.;,0( 0%&&!)6( .$( &K%( 2@.2Oc( JK%
C#@;%(.$(!(!0(!)(&K%(,#)6%(Q(l(!(lDUc

TMIN (?) {i} JK%(J=1H( 2.88#)*( 0%&0( .,( T;%,!%0( &K%(8!);&%0( 0%&&!)6( .$( &K%( 2@.2Oc( JK%
C#@;%(.$(!(!0(!)(&K%(,#)6%(Q(l(!(lGYc

TSEC (?) {i} JK%(J"E7(2.88#)*(0%&0(.,(T;%,!%0( &K%(0%2.)*0(0%&&!)6(.$( &K%(2@.2Oc(JK%
C#@;%(.$(!(!0(!)(&K%(,#)6%(Q(l(!(lGYc

DMTH (?) {it JK%( N=J^( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( 8.)&K0( 0%&&!)6( .$( &K%( 2#@%)*#,c
JK%(C#@;%(.$(!(!0(!)(&K%(,#)6%(>(l(!(l>Dc

DDAY (?) {i} JK%(NN4:(2.88#)*(0%&0(.,(T;%,!%0( &K%(*#'0(0%&&!)6(.$( &K%(2#@%)*#,c(JK%
C#@;%(.$(!(!0(!)(&K%(,#)6%(>(l(!(lU>c

DYRS (?) {i} JK%(N:L"(2.88#)*(0%&0(.,(T;%,!%0(&K%('%#,0(0%&&!)6(.$( &K%(2#@%)*#,c(JK%
C#@;%(.$(!(!0(!)(&K%(,#)6%(Q(l(!(lYYc

PLTM (?) {i} JK%( +9J=( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( -@.&&%,( 8.*%c( 1$( !wQ( -@.&&!)6( !0
*!,%2&%*(&.(&K%(L"DUD(!)&%,$#2%`(!$(!w>(-@.&&!)6(!0(&.(&K%(\+1V(!)&%,$#2%c

PLTB (?) {i} JK%( +9JV( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( L"DUD( -@.&&%,( 5#;*( ,#&%c( JK%
-#,#8%&%,( !( ,#)6%0( $,.8(Q( &.(R(#)*(0%@%2&0(5#;*(,#&%0(.$(UQQ( fQh`>DQQ( f>h`
DRQQ(fDh`(RMQQ(fUh`(#)*(YIQQ(fRhc(JK!0(5#;*(,#&%(0K.;@*(8#&2K(&K%(5#;*(,#&%
.$(&K%(-@.&&%,(!)(;0%c

PLTA (?) {i} JK%( +9J4( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( \+1V( -@.&&%,( #**,%00c( JK%
-#,#8%&%,( !( ,#)6%0( $,.8(Q( &.(UQ(#)*(0K.;@*(#6,%%(W!&K( &K%(#**,%00(.$( &K%
-@.&&%,(!)(;0%c

PLTS (?) {i} JK%(+9J"(2.88#)*(0%&0(.,(T;%,!%0(&K%(-@.&(0-%%*c(1$( !wQ($#0&(-@.&(0-%%*(!0
;0%*`(!$(!w>(0@.W(-@.&(0-%%*(!0(;0%*c

PNTR (?) {i} JK%(+HJL(2.88#)*(0%&0(.,(T;%,!%0(&K%(&,#2%(-%)();85%,c(JK%(-%)();85%,
!0(!)(&K%(,#)6%(.$(>(&.(Ic

PNGD (?) {i} JK%(+H\N(2.88#)*(0%&0(.,(T;%,!%0(&K%(6,!*(-%)();85%,c(JK%(-%)();85%,
!0(!)(&K%(,#)6%(.$(>(&.(Ic

PNAP (?) {i} JK%(+H4+(2.88#)*(0%&0(.,(T;%,!%0(&K%(#@-K#);8%,!2(-%)();85%,c(JK%(-%)
);85%,(!0(!)(&K%(,#)6%(.$(>(&.(Ic
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PNCR (?) {i} JK%( +H7L( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( 8#,O%,( -%)( );85%,c( JK%( -%)
);85%,(!0(!)(&K%(,#)6%(.$(>(&.(Ic

PRNT (?) {i} JK%(+LHJ(2.88#)*(0%&0(.,(T;%,!%0( &K%(-,!)&%,( &'-%c(JK%(-,!)&%,( &'-%(8#'
5%(E+"XH(f!wQh(.,(^+(f!w>hc
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STORE AND RECALL FILE COMMANDS

BK%)( ;0!)6( $!@%( 2.88#)*0`( &K%( 0&#&;0( 5'&%( 0K.;@*( 5%( T;%,!%*( #$&%,( &K%( 2.88#)*( !0( 0%)&( &.( 2K%2O( !$( &K%
2.88#)*(6%)%,#&%*(#)(%,,.,c(7.88.)(0.;,2%0(.$(%,,.,0(#,%($!@%().&(.)(*!0O`().(0-#2%(.)(*!0O`(#)*().(*!0O
!)(*,!C%c(<.,(%F#8-@%`(&K%(2.88#)*(@!)%("3JL�ELL"S(g@$p(W!@@(0#C%( &K%(*#&#( &.(*!0O(#)*(,%&;,)( &K%(E,,.,
"&#&;0(V'&%(WK%)($!)!0K%*c(JK%(N!0O(E,,.,(5!&(8#'(5%(2K%2O%*(&.(8#O%(0;,%(&K#&(&K%("#C%(J,#2%(2.88#)*
&%,8!)#&%*(W!&K.;&(%,,.,c

FNAM (?) {s} JK%(<H4=(2.88#)*(0%&0(.,(T;%,!%0(&K%(#2&!C%($!@%()#8%c(4@@($!@%(.-%,#&!.)0
;0%(&K%()#8%(0-%2!$!%*(5'(&K%(<H4=(2.88#)*c(Be sure to use the FNAM
s command before any file operation commandsc(<.,(%F#8-@%`( r<H4=
=:N4J4cN4Jr( W!@@( 0%&( &K%( #2&!C%( $!@%( )#8%( &.( =:N4J4cN4Jc( NX"( $!@%
)#8%(2.)C%)&!.)0(8;0&(5%($.@@.W%*`(!c%c($!@%()#8%0(#,%(M(2K#,#2&%,0(.,(@%00
W!&K( #)( .-&!.)#@( %F&%)0!.)( .$( ;-( &.( U( 2K#,#2&%,0c( ";5*!,%2&.,!%0( #,%( ).&
0;--.,&%*c(4@@($!@%(#22%00(!0(&.(&K%(,..&(*!,%2&.,'c

SVTR JK%("3JL(2.88#)*(0#C%0(&K%(#2&!C%(&,#2%(*#&#`(*!0-@#'(#)*(8%#0;,%8%)&
0%&&!)60`( #)*( 02#@!)6( -#,#8%&%,0( &.( &K%( $!@%( 0-%2!$!%*( 5'( &K%( <H4=
2.88#)*c(JK%(#00.2!#&%*(*#&#(#)*(@!8!&(&#5@%0(#,%(#@0.(0#C%*c

SVST JK%("3"J(2.88#)*(0#C%0(&K%(#)#@'A%,(0%&&!)60(&.(&K%($!@%(0-%2!$!%*(5'(&K%
<H4=(2.88#)*c

RCTR JK%(L7JL(2.88#)*(,%2#@@0(&,#2%(*#&#`(*!0-@#'(#)*(8%#0;,%8%)&(0%&&!)60`
#)*(02#@!)6(-#,#8%&%,0($,.8(&K%($!@%(0-%2!$!%*(5'(&K%(<H4=(2.88#)*(&.(&K%
#2&!C%(&,#2%(6,#-Kc(N#&#(#)*(@!8!&(&#5@%0(#,%(#@0.(,%2#@@%*c

RCST JK%(L7"J(2.88#)*(,%2#@@0(&K%(#)#@'A%,(0%&&!)60($,.8(&K%($!@%(0-%2!$!%*(5'
&K%(<H4=(2.88#)*c
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TRACE MATH COMMANDS

BK%)(;0!)6( &K%(8#&K(2.88#)*(7X+L`( &K%( 0&#&;0( 5'&%0( 0K.;@*( 5%( T;%,!%*( #$&%,( &K%( 2.88#)*( !0( 0%)&( &.
2K%2O(!$(&K%(2.88#)*(6%)%,#&%*(#)(%,,.,c(7.88.)(0.;,2%0(.$(%,,.,0(#,%(*!C!*%(5'(A%,.`(8#&K(.C%,$@.W(#)*
;)*%,$@.Wc( <.,( %F#8-@%`( &K%( 2.88#)*( @!)%( 7X+L�xE"LS( g@$p( W!@@( -%,$.,8( #)( .-%,#&!.)( #)*( ,%&;,)( &K%
"&#)*#,*(EC%)&("&#&;0(V'&%(WK%)($!)!0K%*c(JK%(EF%2;&!.)(E,,.,(5!&(8#'(5%(2K%2O%*(&.(8#O%(0;,%( &K#&( &K%
<1J"(2.88#)*(&%,8!)#&%*(W!&K.;&(%,,.,c

CSEL (?) {i} JK%(7"E9( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( &'-%( .$( 8#&K( .-%,#&!.)( 0%@%2&%*c
JK%(-#,#8%&%,(!(0%@%2&0(&K%(.-%,#&!.)c

! .-%,#&!.)
Q k
> ?
D F
U Z
R @.6
G 0T,&

COPR JK%(7X+L(2.88#)*(0&#,&0(&K%(2#@2;@#&!.)(0%@%2&%*(5'(&K%(7"E9(2.88#)*c
JK!0( 8#'( &#O%( 0.8%( &!8%c( /0%( 0&#&;0( 5'&%( T;%,'( &.( *%&%2&( WK%)( &K%
2#@2;@#&!.)(!0(*.)%c(=#O%(0;,%(&K#&(74L\(#)*(7XH"(K#C%(5%%)(;0%*(&.(0%&
&K%(#,6;8%)&(C#@;%(5%$.,%(;0!)6(&K%(7X+L(2.88#)*c

CARG (?) {i} JK%(74L\( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( #,6;8%)&( &'-%c( JK%( -#,#8%&%,( !
0%@%2&0(7.)0&#)&(f!wQh`(X&K%,(\,#-K(f!w>h`(.,(W(.,(DX$(f!wDhc

CONS (?) {x} JK%(7XH"(2.88#)*(0%&0(.,(T;%,!%0(&K%(2.)0&#)&(#,6;8%)&c(JK%(-#,#8%&%,
F(!0(#(,%#@();85%,c

CMRK JK%(7=L[(2.88#)*(0%&0(2.)0&#)&(#,6;8%)&(&.(&K%(:(C#@;%(.$(&K%(8#,O%,c
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FRONT PANEL CONTROLS

STRT JK%("JLJ( 2.88#)*( 0&#,&0( *#&#( #2T;!0!&!.)c( JK!0( $;)2&!.)( !0( &K%( 0#8%( #0
-,%00!)6( &K%( u"J4LJv(O%'c( 1$( &K%(#)#@'A%,( !0(#@,%#*'( !)( &K%( ,;)(8.*%`( &K%)
#)'(#C%,#6%(!0(,%0%&c

STCO JK%("J7X(2.88#)*(-#;0%0(.,(2.)&!);%0(*#&#(#2T;!0!&!.)c(JK!0( $;)2&!.)( !0
&K%( 0#8%( #0( -,%00!)6( &K%( u+4/"E(7XHJv( O%'c( 1$( &K%( #)#@'A%,( !0( ,;))!)6`
&K%)( &K%("J7X( 2.88#)*( -#;0%0( &K%( #)#@'A%,c( 1$( &K%( #)#@'A%,( !0( -#;0%*`
&K%)("J7X( ,%0;8%0( *#&#( #2T;!0!&!.)(W!&K.;&( ,%0%&&!)6( #)'( #C%,#6%c( 1$( &K%
#)#@'A%,( !0( 0&.--%*( #$&%,( #( 2.8-@%&%*( @!)%#,( #C%,#6%`( &K%( "J7X( W!@@( *.
).&K!)6(0!)2%(&K%,%(!0().&K!)6(&.(,%0;8%c

PRSC JK%( +L"7( 2.88#)*( W!@@( -,!)&( &K%( 2;,,%)&@'( *!0-@#'%*( 02,%%)( &.( #( -,!)&%,
#&&#2K%*(&.(&K%(,%#,(-#)%@(-#,#@@%@(-,!)&%,(-.,&c(JK!0($;)2&!.)(!0(&K%(0#8%(#0
&K%( u+L1HJv(O%'c(JK%(-,!)&%,( &'-%()%%*0( &.(5%(2.)$;6;,%*(5%$.,%(;0!)6( &K%
+L"7(2.88#)*c

ACTG (?) {i} JK%( 47J\( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( #2&!C%( &,#2%( );85%,c( JK%
-#,#8%&%,( !( 0%@%2&0( J,#2%Q( f!wQh( .,( J,#2%>( f!w>hc( JK!0( !0( 0!8!@#,( &.( &K%
u47J13E(JL47Ev(O%'c

ARNG (?) {i} JK%( 4LH\( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( ,#)6!)6(8.*%c( JK%( -#,#8%&%,( !
0%@%2&0(=#);#@(f!wQh(.,(4;&.(f!w>hc(JK!0(!0(0!8!@#,(&.(&K%(u4/JX(L4H\Ev(O%'c
1$(!w>(#)*(#;&.,#)6%(!0(#@,%#*'(.)`(#()%W(#;&.,#)6%(!0(-%,$.,8%*c

AUTS g JK%( 4/J"( 2.88#)*( -%,$.,80( &K%( 4;&.( "2#@%( $;)2&!.)( .)( &,#2%( 6c( JK!0
$;)2&!.)( !0( &K%( 0#8%( #0( -,%00!)6( &K%( u4/JX( "749Ev( O%'( WK%)( &,#2%( 6( !0
#2&!C%c(JK%(4/J"(2.88#)*(#$$%2&0(&K%(JLE<`(VLE<(#)*(:N13(-#,#8%&%,0
5%@.Wc



   REMOTE PROGRAMMING

G?DQ

DATA TRANSFER COMMANDS

SPEC? g, {i} JK%("+E7S(2.88#)*(,%#*0(&K%(&,#2%(*#&#(!)(4"711($.,8#&($,.8(&,#2%(6c(1$
&K%(-#,#8%&%,( !( !0( !)2@;*%*`(.)@'( &K%(C#@;%(.$( &K%(*#&#( !)( 5!)( !( !0( ,%&;,)%*c
JK%($!,0&(5!)( !0( !wQ(#)*( &K%( @#0&(5!)( !0( !wUYY(fQ(l( !(l(>R( $.,(>G(5#)*(.2&#C%
#)#@'0!0(#)*(Q(l( !( l(DY( $.,(UQ(5#)*(.2&#C%( #)#@'0!0hc( 1$( &K%( -#,#8%&%,( !( !0
.8!&&%*`( &K%)( &K%( %)&!,%( &,#2%( !0( ,%&;,)%*c( 1)( &K!0( 2#0%`( *#&#( !0( 0%)&
2.)&!);.;0@'(0&#,&!)6(W!&K(5!)(Q(#)*(%)*!)6(W!&K(&K%(5!)(UYY(f5!)(>R(.,(5!)(DY
$.,( >G( .,( UQ( 5#)*( .2&#C%( #)#@'0!0hc( E#2K( *#&#( -.!)&( !0( 0%-#,#&%*( 5'( #
2.88#(#)*(&K%(@#0&(*#&#(-.!)&(!0($.@@.W%*(5'(#(@!)%?$%%*(f\+1Vh(.,(2#,,!#6%
,%&;,)( fL"DUDhc( JK!0( $.,8#&( !0( 2.)C%)!%)&( WK%)( ;0!)6( N=4( *,!C%)( K.0&
!)&%,$#2%0c(JK%(*#&#(-.!)&0(#,%(,%#@();85%,0c

1$("+E7S(!0(;0%*(&.(&,#)0$%,(&K%(%)&!,%(,%2.,*(.C%,(&K%(L"DUD(!)&%,$#2%`(&K%
K.0&( 2.8-;&%,( !)&%,$#2%( 0K.;@*( 5%( !)&%,,;-&( *,!C%)( .,( K#C%( $#0&( *#&#
2.88;)!2#&!.)( ,.;&!)%0( 0!)2%( &K%( *#&#( &,#)08!00!.)( !0( @!8!&%*( .)@'( 5'( &K%
5#;*(,#&%c

1$("+E7S(!0(;0%*(&.(&,#)0$%,(&K%(%)&!,%(&,#2%`(&K%(,%&;,)%*(*#&#(W!@@(5%( $,.8
&K%(@#&%0&(&,#2%c

BVAL? g, i JK%(V349(6`(!(2.88#)*(T;%,!%0(&K%(](C#@;%(.$(5!)(!(.$(&,#2%(6c(JK%(,%&;,)%*
C#@;%(!0(%!&K%,(#( $,%T;%)2'(f0-%2&,#h`(#( &!8%(f&!8%(,%2.,*h(.,(#(5#)*(2%)&%,
$,%T;%)2'( f.2&#C%( #)#@'0!0hc( JK%( $!,0&( 5!)( !0( !wQ( #)*( &K%( @#0&( 5!)( !0( !wUYY
f!w>R(.,(!wDY($.,(>G(.,(UQ(5#)*(.2&#C%(#)#@'0!0hc

SPEB? g JK%("+EVS(6(2.88#)*(,%#*0(&K%(:(C#@;%0(.$(&K%(%)&!,%(&,#2%(6(*#&#(,%2.,*
!)( 5!)#,'( $.,8#&( .C%,( &K%( \+1V( !)&%,$#2%c( JK%( "+EVS( 6( 2.88#)*( !0( ).&
#C#!@#5@%(.C%,(&K%(L"DUD(!)&%,$#2%c

"+EVS(6(,%&;,)0( &K%(%)&!,%( &,#2%(,%2.,*`(D(5'&%0(-%,(5!)(0&#,&!)6(W!&K(5!)(Q
#)*( 2.)&!);!)6( &.( 5!)( UYY( f5!)( >R( .,( 5!)( DY( $.,( >G( .,( UQ( 5#)*( .2&#C%
#)#@'0!0hc(JK%,%( !0().(0%-#,#&!.)(5%&W%%)(*#&#(-.!)&0c(H.( @!)%?$%%*( $.@@.W0
&K%( @#0&( *#&#( -.!)&`( !)0&%#*`( EX1( !0( #00%,&%*( W!&K( &K%( @#0&( 5'&%c( E#2K( *#&#
-.!)&( !0( 0%)&( @.W(5'&%( $!,0&`( &K%)(K!6K( 5'&%c( JK%( D( 5'&%0( ,%-,%0%)&( &K%( *#&#
-.!)&(!)(>I(5!&(Da0(2.8-@%8%)&($.,8#&c

JK%(,%&;,)%*(C#@;%0(#,%(!)&%,-,%&%*(#0($.@@.W0m

9!)%#,(*#&#m N#&#(w(f3#@;%ZUD`PIMh(F($;@@(02#@% f3.@&0`(>MQ(*%6`(.,(X
,#*!#)0h

9.6(*#&#m N#&#(w(fUcQ>QU(F(3#@;%hZG>D(?(>>RcUY>R(*V($;@@(02#@%

BK%)(;0!)6(&K%("+EVS(6(2.88#)*`(&K%(K.0&( !)&%,$#2%(8;0&(5%(2#-#5@%(.$
5!)#,'(&,#)0$%,`(!c%c(#22%-&!)6(@!)%($%%*0(#)*(2#,,!#6%(,%&;,)0(#0(*#&#(,#&K%,
&K#)(&%,8!)#&.,0c(1)(#**!&!.)`(&K%(K.0&(-,.6,#8(8;0&(,%#*(%F#2&@'(&K%(2.,,%2&
);85%,(.$(5'&%0(fMQQ(5'&%0(-@;0(&K%(@#0&(@!)%($%%*hc

BK!@%( #( 5!)#,'( *;8-( !0( !)( -,.6,%00`( &K%( #)#@'A%,( W!@@( ).&( ,%0-.)*( &.( #)'
.&K%,(T;%,!%0(#)*(&K%(*!0-@#'(W!@@().&(;-*#&%c

If the host program does not start reading the points within 1 second,
or pauses for 1 second while reading, the binary dump will be aborted.
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G?D>

NOTE:("2#@!)6($#2&.,(!0(2.,,%2&(.)@'($.,(0-%2&,;8(*#&#(WK%)(;0!)6("+EV(.,
VN=+(*#&#(&,#)0$%,(8.*%0c

BDMP (?) g {,i} JK%(VN=+(2.88#)*(0%&0(.,(T;%,!%0(&K%(#;&.(5!)#,'(*;8-(8.*%($.,(&,#2%(6c
JK%(-#,#8%&%,(!(0%@%2&0(5!)#,'(*;8-(.$$(f!wQh(.,(.)(f!w>hc

BK%)(#;&.(5!)#,'(*;8-(8.*%(!0(.)`(WK%)%C%,()%W(*#&#(5%2.8%0(#C#!@#5@%`
&K%( *#&#( W!@@( 5%( *;8-%*( !)( 5!)#,'( $.,8#&( .C%,( &K%( \+1V( !)&%,$#2%( f!)( &K%
0#8%($.,8#&(#0(&K%(,%0-.)0%(&.(&K%("+EVS(2.88#)*hc(4;&.(5!)#,'(*;8-(!0
).&(#C#!@#5@%(.C%,(&K%(L"DUD(!)&%,$#2%c

BK!@%( #( 5!)#,'( *;8-( !0( !)( -,.6,%00`( &K%( #)#@'A%,( W!@@( ).&( ,%0-.)*( &.( #)'
.&K%,(T;%,!%0(#)*(&K%(*!0-@#'(W!@@().&(;-*#&%c

BK%)(;0!)6(&K%(VN=+(6`>(2.88#)*`(&K%(K.0&(!)&%,$#2%(8;0&(5%(2#-#5@%(.$
5!)#,'(&,#)0$%,`(!c%c(#22%-&!)6(@!)%($%%*0(#)*(2#,,!#6%(,%&;,)0(#0(*#&#(,#&K%,
&K#)(&%,8!)#&.,0c(1)(#**!&!.)`(&K%(K.0&(-,.6,#8(8;0&(,%#*(%F#2&@'(&K%(2.,,%2&
);85%,(.$(5'&%0(fMQQ(5'&%0($.,().,8#@(0-%2&,#`(UQ(.,(IQ(5'&%0( $.,(>G(.,(UQ
5#)*(.2&#C%(#)#@'0!0hc

NOTE:("2#@!)6($#2&.,(!0(2.,,%2&(.)@'($.,(0-%2&,;8(*#&#(WK%)(;0!)6("+EV(.,
VN=+(*#&#(&,#)0$%,(8.*%0c

If the host program does not start reading the points within 1 second
of the data becoming available, or pauses for 1 second while reading,
the binary dump will be aborted and the auto binary dump mode will
be turned off.



   REMOTE PROGRAMMING

G?DD

INTERFACE COMMANDS

*RST JK%( xL"J( 2.88#)*( ,%0%&0( &K%( "LPIQ( &.( !&0( *%$#;@&( 2.)$!6;,#&!.)0c( JK%
2.88;)!2#&!.)0(0%&;-(!0().&(2K#)6%*c(4@@(.&K%,(8.*%0(#)*(0%&&!)60(#,%(0%&
&.( &K%!,( *%$#;@&( 2.)*!&!.)0( #)*( C#@;%0c( JK!0( 2.88#)*( &#O%0( 0.8%( &!8%( &.
2.8-@%&%c

*IDN? JK%(x1NHS(T;%,'(,%&;,)0(&K%("LPIQa0(*%C!2%(!*%)&!$!2#&!.)(0&,!)6c(JK!0(0&,!)6
!0( !)( &K%( $.,8#&( r"&#)$.,*�L%0%#,2K�"'0&%80`"LPIQ`0Z)QQQQ>`C%,QQPrc( 1)
&K!0(%F#8-@%`(&K%(0%,!#@();85%,(!0(QQQQ>(#)*(&K%($!,8W#,%(C%,0!.)(!0(QQPc

LOCL (?) {i} JK%(9X79(2.88#)*(0%&0(&K%(L"DUD(@.2#@Z,%8.&%($;)2&!.)c(1$(!wQ(&K%("LPIQ
!0(9X749`( !$( !w>( &K%("LPIQ(W!@@(6.(LE=XJE`(#)*( !$( !wD( &K%("LPIQ(W!@@( 6.
!)&.( 9X749( 9X7[X/J( 0&#&%c( JK%( 0&#&%0( *;-@!2#&%( &K%( \+1V( @.2#@Z,%8.&%
0&#&%0c(1)(&K%(9X749(0&#&%(5.&K(2.88#)*(%F%2;&!.)(#)*(O%'5.#,*(!)-;&(#,%
#@@.W%*c( 1)( &K%( LE=XJE( 0&#&%( 2.88#)*( %F%2;&!.)( !0( #@@.W%*( 5;&( &K%
O%'5.#,*(#)*(O).5(#,%( @.2O%*(.;&(%F2%-&( $.,( &K%( u^E9+v(O%'(WK!2K(,%&;,)0
&K%( "LPIQ( &.( &K%( 9X749( 0&#&%c( 1)( &K%( 9X749( 9X7[X/J( 0&#&%( #@@( $,.)&
-#)%@(.-%,#&!.)(!0(@.2O%*(.;&`(!)2@;*!)6(&K%(u^E9+v(O%'c

OVRM (?) {i} JK%( X3L=( 2.88#)*( 0%&0( .,( T;%,!%0( &K%( \+1V( XC%,!*%( L%8.&%( :%0ZH.
2.)*!&!.)c( JK%( -#,#8%&%,( !( 0%@%2&0( H.( f!wQh( .,( :%0( f!w>hc( BK%)( XC%,!*%
L%8.&%(!0(0%&(&.(:%0`(&K%)(&K%($,.)&(-#)%@(!0().&(@.2O%*(.;&(WK%)(&K%(;)!&( !0
!)(&K%(LE=XJE(0&#&%c
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STATUS REPORTING COMMANDS

JK%("&#&;0(V'&%(*%$!)!&!.)0($.@@.W(&K!0(0%2&!.)c

*CLS JK%(x79"(2.88#)*(2@%#,0(#@@(0&#&;0(,%6!0&%,0c

*ESE (?) {i} {,j} JK%( xE"E( !( 2.88#)*( 0%&0( &K%( 0&#)*#,*( 0&#&;0( 5'&%( %)#5@%( ,%6!0&%,( &.( &K%
*%2!8#@(C#@;%(!(fQ?DGGhc(JK%(xE"E(!`b(2.88#)*(0%&0(5!&( !( fQ?Ph( &.( b( fQ(.,(>hc
JK%( xE"ES( 2.88#)*( T;%,!%0( &K%( C#@;%( fQ?DGGh( .$( &K%( 0&#&;0( 5'&%( %)#5@%
,%6!0&%,c(JK%(xE"ES(!(2.88#)*(T;%,!%0(&K%(C#@;%(fQ(.,(>h(.$(5!&(!c

*ESR? {i} JK%( xE"LS( 2.88#)*( T;%,!%0( &K%( C#@;%( .$( &K%( 0&#)*#,*( 0&#&;0( 5'&%c( JK%
C#@;%( !0( ,%&;,)%*( #0( #( *%2!8#@( );85%,( $,.8( Q( &.( DGGc( JK%( xE"LS( !
2.88#)*(T;%,!%0(&K%(C#@;%(fQ(.,(>h(.$(5!&(!(fQ?Phc(L%#*!)6(&K%(%)&!,%(5'&%(W!@@
2@%#,(!&(WK!@%(,%#*!)6(5!&(!(W!@@(2@%#,(b;0&(5!&(!c

*SRE (?) {i} {,j} JK%( x"LE( !( 2.88#)*( 0%&0( &K%( 0%,!#@( -.@@( %)#5@%( ,%6!0&%,( &.( &K%( *%2!8#@
C#@;%(!(fQ?DGGhc(JK%(x"LE(!`b(2.88#)*(0%&0(5!&(!(fQ?Ph(&.(b(fQ(.,(>hcJK%(x"LES
2.88#)*( T;%,!%0( &K%( C#@;%( fQ?DGGh( .$( &K%( 0%,!#@( -.@@( %)#5@%( ,%6!0&%,c( JK%
x"LES(!(2.88#)*(T;%,!%0(&K%(C#@;%(fQ(.,(>h(.$(5!&(!c

*STB? {i} JK%(x"JVS(2.88#)*(T;%,!%0(&K%(C#@;%(.$(&K%(0%,!#@(-.@@(5'&%c(JK%(C#@;%( !0
,%&;,)%*(#0(#(*%2!8#@();85%,($,.8(Q(&.(DGGc(JK%(x"JVS(!(2.88#)*(T;%,!%0
&K%(C#@;%(fQ(.,(>h(.$(5!&(!(fQ?Phc(L%#*!)6(&K!0(5'&%(K#0().(%$$%2&(.)(!&0(C#@;%c

*PSC (?) {i} JK%( x+"7(2.88#)*(0%&0( &K%(C#@;%(.$( &K%(-.W%,?.)(0&#&;0(2@%#,( 5!&c( 1$( !w>
&K%( -.W%,?.)( 0&#&;0( 2@%#,( 5!&( !0( 0%&( #)*( #@@( 0&#&;0( ,%6!0&%,0( #)*( %)#5@%
,%6!0&%,0( #,%( 2@%#,%*( .)( -.W%,( ;-c( 1$( !wQ( &K%( 5!&( !0( 2@%#,%*( #)*( &K%( 0&#&;0
%)#5@%(,%6!0&%,0(8#!)&#!)(&K%!,(C#@;%0(#&(-.W%,(*.W)c(JK!0(#@@.W0(#(0%,C!2%
,%T;%0&(&.(5%(6%)%,#&%*(#&(-.W%,(;-c

ERRE (?) {i} {,j} JK%(ELLE( !( 2.88#)*(0%&0( &K%(%,,.,( 0&#&;0(%)#5@%( ,%6!0&%,( &.( &K%( *%2!8#@
C#@;%( !( fQ?DGGhc( JK%( ELLE( !`b( 2.88#)*( 0%&0( 5!&( !( fQ?Ph( &.( b( fQ( .,( >hc( JK%
ELLES( 2.88#)*( T;%,!%0( &K%( C#@;%( fQ?DGGh( .$( &K%( %,,.,( 0&#&;0( %)#5@%
,%6!0&%,c(JK%(ELLES(!(2.88#)*(T;%,!%0(&K%(C#@;%(fQ(.,(>h(.$(5!&(!c

ERRS? {i} JK%(ELL"S(2.88#)*(T;%,!%0(&K%(C#@;%(.$(&K%(%,,.,(0&#&;0(5'&%c(JK%(C#@;%
!0( ,%&;,)%*( #0( #( *%2!8#@( );85%,( $,.8( Q( &.( DGGc( JK%( ELL"S( !( 2.88#)*
T;%,!%0( &K%(C#@;%(fQ(.,(>h(.$(5!&( !( fQ?Phc(L%#*!)6( &K%(%)&!,%(5'&%(W!@@( 2@%#,( !&
WK!@%(,%#*!)6(5!&(!(W!@@(2@%#,(b;0&(5!&(!c

FFTE (?) {i} {,j} JK%(<<JE( 2.88#)*( 0%&0( &K%( #)#@'A%,( f<<Jh( 0&#&;0( %)#5@%( ,%6!0&%,( &.( &K%
*%2!8#@( C#@;%( !( fQ?DGGhc( JK%( <<JE( !`b( 2.88#)*( 0%&0( 5!&( !( fQ?Ph( &.( b( fQ( .,
>hcJK%( <<JES( 2.88#)*( T;%,!%0( &K%( C#@;%( .$( &K%( <<J( 0&#&;0( %)#5@%
,%6!0&%,cJK%(<<JES(!(2.88#)*(T;%,!%0(&K%(C#@;%(fQ(.,(>h(.$(5!&(!c

FFTS? {i} JK%(<<J"S(2.88#)*(T;%,!%0( &K%(C#@;%(.$( &K%(#)#@'A%,( f<<Jh(0&#&;0(5'&%c
JK%( C#@;%( !0( ,%&;,)%*( #0( #( *%2!8#@( );85%,( $,.8( Q( &.( DGGc( JK%( <<J"S( !
2.88#)*(T;%,!%0(&K%(C#@;%(fQ(.,(>h(.$(5!&(!(fQ?Phc(L%#*!)6(&K%(%)&!,%(5'&%(W!@@
2@%#,(!&(WK!@%(,%#*!)6(5!&(!(W!@@(2@%#,(b;0&(5!&(!c



   REMOTE PROGRAMMING

G?DR

STATUS BYTE DEFINITIONS

JK%("LPIQ(,%-.,&0(.)(!&0(0&#&;0(5'(8%#)0(.$($.;,(0&#&;0(5'&%0m(&K%(0%,!#@(-.@@(0&#&;0(5'&%`(&K%(0&#)*#,*(0&#&;0
5'&%`(&K%(<<J(0&#&;0(5'&%`(#)*(&K%(%,,.,(0&#&;0(5'&%c

/-.)(-.W%,?.)`( &K%("LPIQ(8#'(%!&K%,(2@%#,(#@@(.$( !&0(0&#&;0(%)#5@%(,%6!0&%,0(.,(8#!)&#!)( &K%8( !)( &K%(0&#&%
&K%'(W%,%(!)(.)(-.W%,?*.W)c(JK%(x+"7(2.88#)*(*%&%,8!)%0(WK!2K(#2&!.)(W!@@(5%(&#O%)c

JK%(0&#&;0(5!&0(#,%(0%&(&.(>(WK%)(&K%(%C%)&(.,(0&#&%(*%02,!5%*(!)(&K%(&#5@%0(5%@.W(K#0(.22;,,%*(.,(!0(-,%0%)&c

SERIAL POLL( 5!& )#8% ;0#6%
STATUS BYTE

Q "7H H.(8%#0;,%8%)&0(!)(-,.6,%00

> 1<7 H.(2.88#)*(%F%2;&!.)(!)(-,.6,%00

D ELL 4)(;)8#0O%*( 5!&( !)( &K%( %,,.,( 0&#&;0( 5'&%( K#0( 5%%)
0%&

U <<J 4)( ;)8#0O%*( 5!&( !)( &K%( <<J( 0&#&;0( 5'&%( K#0( 5%%)
0%&

R =43 JK%(!)&%,$#2%(.;&-;&(5;$$%,(!0().)?%8-&'

G E"V 4)( ;)8#0O%*( 5!&( !)( &K%( 0&#)*#,*( 0&#&;0( 5'&%( K#0
5%%)(0%&

I "L_ "L_(f0%,C!2%(,%T;%0&h(K#0(.22;,,%*

P /);0%*

JK%(ELL`(<<J`(#)*(E"V(5!&0(#,%(0%&(WK%)%C%,(#)'(;)8#0O%*(5!&(!)(&K%!,(,%0-%2&!C%(0&#&;0(,%6!0&%,0(!0(0%&c(4
5!&( !0(;)8#0O%*(5'(0%&&!)6( &K%(2.,,%0-.)*!)6(5!&( !)( &K%(2.,,%0-.)*!)6(%)#5@%( ,%6!0&%,( &.(>c(JK%("%,!#@(+.@@
"&#&;0(5!&0(#,%().&(2@%#,%*(;)&!@( &K%(2.)*!&!.)(WK!2K(0%&( &K%(5!&( !0( 2@%#,%*c(JK;0`( &K%0%(5!&0(6!C%(#(2.)0&#)&
0;88#,'(.$( &K%(%)#5@%*(0&#&;0(5!&0c(4(0%,C!2%(,%T;%0&(W!@@(5%(6%)%,#&%*(WK%)%C%,(#)(;)8#0O%*(5!&( !)( &K%
"%,!#@(+.@@(,%6!0&%,(!0(0%&c(H.&%(&K#&(0%,C!2%(,%T;%0&0(#,%(.)@'(-,.*;2%*(WK%)(&K%(5!&(!0($!,0&(0%&(#)*(&K;0(#)'
2.)*!&!.)(W!@@( .)@'(-,.*;2%(.)%(0%,C!2%( ,%T;%0&c(422.,*!)6@'`( !$( #(0%,C!2%( ,%T;%0&( !0(*%0!,%*(%C%,'( &!8%( #)
%C%)&(.22;,0(&K%(0&#&;0(5!&(8;0&(5%(2@%#,%*(5%&W%%)(%C%)&0c

STANDARD EVENT 5!& )#8% ;0#6%
STATUS BYTE

Q 1H+ "%&(.)( !)-;&(T;%;%(.C%,$@.W( f&..(8#)'( 2.88#)*0
,%2%!C%*(#&(.)2%`(T;%;%0(2@%#,%*h

> 9!8!&(<#!@ "%&(WK%)(#(@!8!&(&%0&($#!@0

D _L: "%&(.)(.;&-;&(T;%;%(.C%,$@.W(f&..(8#)'( ,%0-.)0%0
W#!&!)6(&.(5%(&,#)08!&&%*`(T;%;%0(2@%#,%*h

U /);0%*
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G?DG

R E]E "%&(WK%)(#(2.88#)*(2#)().&(%F%2;&%(2.,,%2&@'(.,(#
-#,#8%&%,(!0(.;&(.$(,#)6%

G 7=N "%&(WK%)(#)(!@@%6#@(2.88#)*(!0(,%2%!C%*

I /L_ "%&(5'(#)'(O%'(-,%00(.,(O).5(,.&#&!.)

P +XH "%&(5'(-.W%,?.)

JK%("&#)*#,*(EC%)&( 0&#&;0( 5'&%( !0( *%$!)%*( 5'( 1EEE?RMMcD( f>YMPh( #)*( !0( ;0%*( -,!8#,!@'( &.( ,%-.,&( %,,.,0( !)
2.88#)*0(,%2%!C%*(.C%,(&K%(2.88;)!2#&!.)0(!)&%,$#2%0c(JK%(5!&0(!)(&K!0(,%6!0&%,(,%8#!)(0%&(;)&!@(2@%#,%*(5'
,%#*!)6(&K%8(.,(5'(&K%(x79"(2.88#)*c

FFT STATUS BYTE 5!& )#8% ;0#6%

Q J,!66%,%*( "%&(WK%)(#(&!8%(,%2.,*(!0(&,!66%,%*

> +,)Z+@&(7.8-@%&% "%&(WK%)(#(-,!)&.;&(.,(-@.&(!0(2.8-@%&%*

D H%W(N#&#(Q "%&(WK%)()%W(*#&#(!0(#C#!@#5@%($.,(&,#2%(Q

U H%W(N#&#(> "%&(WK%)()%W(*#&#(!0(#C#!@#5@%($.,(&,#2%(>

R 4C6(7.8-@%&% "%&(WK%)(#(@!)%#,(#C%,#6%(!0(2.8-@%&%*

G 4;&.L)6(7K#)6% "%&(WK%)(#;&.(,#)6%(2K#)6%0(&K%(,#)6%

I ^!6K(3.@&#6% "%&(WK%)(K!6K(C.@&#6%(*%&%2&%*(#&(!)-;&c
1)-;&(,#)6%(8#'(K#C%(5%%)(0W!&2K%*(&.
UR(*V3c

P "%&&@% "%&(WK%)(0%&&@!)6(!0(2.8-@%&%

JK%(=7"("&#&;0(5!&0(0&#'(0%&(;)&!@(2@%#,%*(5'(,%#*!)6(.,(5'(&K%(x79"(2.88#)*c

ERROR STATUS BYTE 5!& )#8% ;0#6%

Q +,)Z+@&(E,,., "%&(WK%)(#)(%,,.,(.22;,0(*;,!)6(-,!)&!)6(.,(-@.&&!)6

> =#&K(E,,., "%&(WK%)(#)(!)&%,)#@(8#&K(%,,.,(.22;,0

D L4=(E,,., "%&(WK%)(&K%(L4=(=%8.,'(&%0&($!)*0(#)(%,,.,

U N!0O(E,,., "%&( WK%)( #)( %,,.,( .22;,0( *;,!)6( #( *!0O( .,( $!@%
.-%,#&!.)

R LX=(E,,., "%&(WK%)(&K%(LX=(=%8.,'(&%0&($!)*0(#)(%,,.,

G 4ZN(E,,., "%&(WK%)(&K%(4ZN(&%0&($!)*0(#)(%,,.,

I N"+(E,,., "%&(WK%)(&K%(N"+(&%0&($!)*0(#)(%,,.,

P XC%,@.#* "%&(WK%)(&K%(0!6)#@(!)-;&(%F2%%*0(&K%(!)-;&(,#)6%

JK%(E,,.,("&#&;0(5!&0(0&#'(0%&(;)&!@(2@%#,%*(5'(,%#*!)6(.,(5'(&K%(x79"(2.88#)*c
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G?DP

EXAMPLE PROGRAM 1

Using Microsoft C with the National Instruments GPIB card on the IBM PC.

J.( 0;22%00$;@@'( !)&%,$#2%( &K%( "LPIQ( &.( #( +7( C!#( &K%(\+1V( !)&%,$#2%`( &K%( !)0&,;8%)&`( !)&%,$#2%( 2#,*`( #)*
!)&%,$#2%(*,!C%,0(8;0&(#@@(5%(2.)$!6;,%*(-,.-%,@'c(J.(2.)$!6;,%(&K%("LPIQ`(&K%(\+1V(#**,%00(8;0&(5%(0%&(!)
&K%( "EJ/+(8%);c( JK%( *%$#;@&( \+1V( #**,%00( !0( >Q�( ;0%( &K!0( #**,%00( ;)@%00( #( 2.)$@!2&( .22;,0( W!&K( .&K%,
!)0&,;8%)&0(!)('.;,(0'0&%8c(JK%("LPIQ(W!@@(5%(0%&(&.(\+1V(#**,%00(>Q(WK%)%C%,(#(,%0%&(!0(-%,$.,8%*(f-.W%,
.)(W!&K(&K%(ug?v(O%'(*.W)hc

=#O%( 0;,%( &K#&( '.;( $.@@.W( #@@( &K%( !)0&,;2&!.)0( $.,( !)0&#@@!)6( &K%(\+1V( 2#,*c( JK%( H#&!.)#@( 1)0&,;8%)&0( 2#,*
2#)).&(5%(0!8-@'(;)-#2O%*(#)*(-;&( !)&.('.;,( 2.8-;&%,c( J.( 2.)$!6;,%( &K%( 2#,*( '.;(8;0&( 0%&( b;8-%,0( #)*
0W!&2K%0( .)( &K%( 2#,*( &.( 0%&( &K%( 1ZX( #**,%00( #)*( !)&%,,;-&( @%C%@0c( :.;(8;0&( ,;)( &K%( -,.6,#8( r1V7XH<r( &.
2.)$!6;,%( &K%(,%0!*%)&(\+1V(*,!C%,( $.,('.;(\+1V(2#,*c(+@%#0%(,%$%,( &.( &K%(H#&!.)#@( 1)0&,;8%)&0(8#);#@( $.,
!)$.,8#&!.)c(1)(&K!0(%F#8-@%`(&K%($.@@.W!)6(.-&!.)0(8;0&(5%(0%&(W!&K(1V7XH<m

N%C!2%()#8%m $$&PIQ
N%C!2%(#**,%00m >Q
EX"(2K#,#2&%,m Q4^(f@!)%$%%*h
J%,8!)#&%(L%#*(.)(EX"m :%0

X)2%(#@@(&K%(K#,*W#,%(#)*(\+1V(*,!C%,0(#,%(2.)$!6;,%*`(;0%(r1V17rc(JK!0(&%,8!)#@(%8;@#&!.)(-,.6,#8(#@@.W0
'.;(&.(0%)*(2.88#)*0(&.(&K%("LPIQ(*!,%2&@'($,.8('.;,(2.8-;&%,a0(O%'5.#,*c(1$('.;(2#)).&(&#@O(&.(&K%("LPIQ
C!#(r1V17r`(&K%)('.;,(-,.6,#80(W!@@().&(,;)c

/0%( &K%(0!8-@%(2.88#)*0(-,.C!*%*(5'(H#&!.)#@( 1)0&,;8%)&0c(/0%( r1VBLJr( #)*( r1VLNr( &.(W,!&%( #)*( ,%#*
$,.8( &K%( "LPIQc( 4$&%,( '.;( #,%( $#8!@!#,( W!&K( &K%0%( 0!8-@%( 2.88#)*0`( '.;( 2#)( %F-@.,%( 8.,%( 2.8-@%F
-,.6,#88!)6(2.88#)*0c

ZxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxZ
Zx(EF#8-@%(-,.6,#8(;0!)6(=!2,.0.$&(7(3Gc>(#)*(&K%(H#&!.)#@(1)0&,;8%)&0(\+1V(2#,*(xZ
Zx(JK!0(-,.6,#8(#00;8%0(&K#&(&K%("LPIQ(!0(!)0&#@@%*(#0(*%C!2%(r$$&PIQr(;0!)6(1V7XH<(xZ

z!)2@;*%(g0&*!.cKp
z!)2@;*%(g*.0cKp
z!)2@;*%(g2.)!.cKp
z!)2@;*%(g0&*@!5cKp
z!)2@;*%(g0&,!)6cKp

z!)2@;*%(r*%2@cKr

Zx($;)2&!.)(-,.&.&'-%0(xZ

C.!*(8#!)fC.!*h�
!)&((!5$!)*f2K#,xh�
C.!*(!5W,&f!)&`2K#,(x`!)&h�
C.!*(!5,*f!)&`2K#,(x`!)&h�
C.!*(!5,0-f!)&`2K#,(xh�
C.!*(!5%.0f!)&`!)&h�

C.!*(&F0,PIQf2K#,(xh�

Zx(6@.5#@(C#,!#5@%0(xZ

!)&(0,PIQ� Zx(*%C!2%(!*%)&!$!%,($.,(&K%(0,PIQ(xZ
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G?DM

!)&(,FV;$$uRQQv� Zx(5;$$%,($.,(5!)#,'(*#&#($,.8(0,PIQ(xZ
*.;5@%(*50uRQQv� Zx(*.;5@%(#,,#'(.$(*V(*#&#(xZ

C.!*(8#!)fC.!*h
s
!)&(!`%.0�
2K#,(0%,+.@�
2K#,(&0&,uUQv�
*.;5@%($;@@�02#@%�

!$(ff0,PIQw!5$!)*fr$$&PIQrhhgQh(s
-,!)&$fr�)7#)).&(<!)*(<<<J(N%C!2%�)�#rh�
%F!&f>h�
t

&F0,PIQfrxL"Jrh� Zx(,%&;,)(0,PIQ(&.(*%$#;@&(0&#&%(xZ
&F0,PIQfr"JX+rh� Zx(0&.-(*#&#(#2T;!0!&!.)(xZ

&F0,PIQfrH43\>QQQrh� Zx(0%&(>QQQ(#C%,#6%0(xZ
&F0,PIQfr43\X>rh� Zx(&;,)(#C%,#6!)6(.)(xZ

&F0,PIQfr"JLJrh� Zx(0&#,&(&K%(#C%,#6%(xZ

*.((s
!5,0-f0,PIQ`�0%,+.@h� Zx(W#!&($.,(&K%(#C%,#6%(&.(2.8-@%&%(xZ
t(((WK!@%(ff0%,+.@�>hwwQh� Zx(5'(-.@@!)6($.,().(02#)0(!)(-,.6,%00(xZ

-,!)&$fr�)"2#)(<!)!0K%*�(42T;!,!)6("-%2&,;8�)rh�

Zx(().W(W%(&;,)(.$$(&K%(a&%,8!)#&%(,%#*(.)(%.0a(&.(%)#5@%(;0
&.(;0%(!5,*(W!&K(&K%(5!)#,'(*;8-(2.88#)*c(H.&%(#@0.(&K#&
W%(2#)).&(;0%(&F0,PIQ(W!&K(&K%("+EV(2.88#)*(5%2#;0%
1<7(LN:(W!@@().&(5%(0%&(;)&!@(p#$&%,g(&K%(0-%2&,;8
K#0(5%%)(,%#*c(xZ

!5%.0f0,PIQ`Q�a�)ah� Zx(&;,)(.$$(&%,8!)#&%(.)(EX"(0!)2%(5!)#,'(*#&#(W!@@(5%(2.8!)6(5#2O
#)*(#(>Q^(8#'(5%(.)%(.$(&K%(C#@;%0(xZ

!5W,&f0,PIQ`r"+EVSQr`Ih� Zx(5!)#,'(*;8-(6,#-K(Q(xZ
!5,*f0,PIQ`f2K#,(xh,FV;$$`MQQh� Zx(,%#*(MQQ(5'&%0(.$(0-%2&,;8xZ
!5%.0f0,PIQ`LEX"�a)ah� Zx(,%0&.,%(&%,8!)#&%(.)(EX"($.,($;&;,%(2.88#)*0(xZ

-,!)&$fr�)o*(V'&%0(L%#*�(7#@2;@#&!)6(:(3#@;%0�)r`!52)&h�
6%&2Kfh� Zx(W#!&($.,(O%'-,%00(xZ

Zx
J.(2#@2;@#&%(*5(C#@;%0($,.8(&K%(5!)#'(*#&#(W%(;0%(&K%
$.@@.W!)6($.,8;@#m
*5<;@@"2#@%(w(?>>RcUY>R(k()xUcQ>QUZ>GD((((((xZ
$.,(f!wQ�!gRQQ�!kkh((*50u!v(w(?>>RcUY>R(k(UcQ>QU(x(f*.;5@%h(,FV;$$u!v(Z(G>DcQ(�

Zx
J.(2#@2;@#&%(#50.@;&%(*V3($,.8(*V(,%@#&!C%(&.($;@@
02#@%`(W%()%%*(&.(T;%,'(&K%($;@@(02#@%(!)-;&(,#)6%c
xZ
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G?DY

&F0,PIQfr1LH\Srh�
!5,*f0,PIQ`&0&,`UQh�
002#)$f&0&,`ro@*r`�$;@@�02#@%h� Zx($;@@�02#@%(w(!)-;&(,#)6%(!)(*V3(xZ

$.,(f!wQ�!gRQQ�!kkh((s
*50u!v(kw($;@@�02#@%�
-,!)&$froI*((o$�)r`!`*50u!vh�
t

6%&2Kfh� Zx(W#!&($.,(O%'-,%00(xZ

Zx
#@&%,)#&!C%@'`(W%(2#)(,%#*(&K%(0-%2&,;8(-.!)&(5'
-.!)&(;0!)6(&K%(4"711("+E7S6`!(2.88#)*
xZ

$.,(f!wQ�!gRQQ�!kkh((s
0-,!)&$f&0&,`r"+E7SQ`o*r`!h� Zx(2.)0&,;2&(%#2K(T;%,'(0&,!)6(xZ
&F0,PIQf&0&,h�
!5,*f0,PIQ`&0&,`UQh� Zx(,%#*(%#2K(-.!)&(5#2O(!)(4"711(xZ
002#)$f&0&,`ro@$r`�*50u!vh� Zx(2.)C%,&(4"711(0&,!)6(&.(#(C#@;%(xZ
-,!)&$froI*((o$�)r`!`*50u!vh�
t

t Zx(%)*(.$(8#!)(-,.6,#8(xZ

C.!*(&F0,PIQf2K#,(x0&,h Zx($;)2&!.)(&.(0%)*(#(2.88#)*(&.(&K%(0,PIQ(xZ
s
2K#,(0%,+.@�

!5W,&f0,PIQ`0&,`0&,@%)f0&,hh�
*.(s

!5,0-f0,PIQ`�0%,+.@h� Zx().W(-.@@($.,(1<7(LN:(&.(%)0;,%(2.8-@%&!.)(.$(&K%(2.88#)*(xZ
t(((WK!@%(ff0%,+.@�DhwwQh� Zx(5%$.,%(,%&;,)!)6(xZ

t
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EXAMPLE PROGRAM 2

Using BASIC with the National Instruments GPIB card on the IBM PC.

J.( 0;22%00$;@@'( !)&%,$#2%( &K%( "LPIQ( &.( #( +7( C!#( &K%(\+1V( !)&%,$#2%`( &K%( !)0&,;8%)&`( !)&%,$#2%( 2#,*`( #)*
!)&%,$#2%(*,!C%,0(8;0&(#@@(5%(2.)$!6;,%*(-,.-%,@'c(J.(2.)$!6;,%(&K%("LPIQ`(&K%(\+1V(#**,%00(8;0&(5%(0%&(!)
&K%( "EJ/+(8%);c( JK%( *%$#;@&( \+1V( #**,%00( !0( >Q�( ;0%( &K!0( #**,%00( ;)@%00( #( 2.)$@!2&( .22;,0( W!&K( .&K%,
!)0&,;8%)&0(!)('.;,(0'0&%8c(JK%("LPIQ(W!@@(5%(0%&(&.(\+1V(#**,%00(>Q(WK%)%C%,(#(,%0%&(!0(-%,$.,8%*(f-.W%,
.)(W!&K(&K%(ug?v(O%'(*.W)hc

=#O%( 0;,%( &K#&( '.;( $.@@.W( #@@( &K%( !)0&,;2&!.)0( $.,( !)0&#@@!)6( &K%(\+1V( 2#,*c( JK%( H#&!.)#@( 1)0&,;8%)&0( 2#,*
2#)).&(5%(0!8-@'(;)-#2O%*(#)*(-;&( !)&.('.;,( 2.8-;&%,c( J.( 2.)$!6;,%( &K%( 2#,*( '.;(8;0&( 0%&( b;8-%,0( #)*
0W!&2K%0( .)( &K%( 2#,*( &.( 0%&( &K%( 1ZX( #**,%00( #)*( !)&%,,;-&( @%C%@0c( :.;(8;0&( ,;)( &K%( -,.6,#8( r1V7XH<r( &.
2.)$!6;,%( &K%(,%0!*%)&(\+1V(*,!C%,( $.,('.;(\+1V(2#,*c(+@%#0%(,%$%,( &.( &K%(H#&!.)#@( 1)0&,;8%)&0(8#);#@( $.,
!)$.,8#&!.)c(1)(&K!0(%F#8-@%`(&K%($.@@.W!)6(.-&!.)0(8;0&(5%(0%&(W!&K(1V7XH<m

N%C!2%()#8%m $$&PIQ
N%C!2%(#**,%00m >Q
EX"(2K#,#2&%,m Q4^(f@!)%$%%*h
J%,8!)#&%(L%#*(.)(EX"m :%0

X)2%(#@@(&K%(K#,*W#,%(#)*(\+1V(*,!C%,0(#,%(2.)$!6;,%*`(;0%(r1V17rc(JK!0(&%,8!)#@(%8;@#&!.)(-,.6,#8(#@@.W0
'.;(&.(0%)*(2.88#)*0(&.(&K%("LPIQ(*!,%2&@'($,.8('.;,(2.8-;&%,a0(O%'5.#,*c(1$('.;(2#)).&(&#@O(&.(&K%("LPIQ
C!#(r1V17r`(&K%)('.;,(-,.6,#80(W!@@().&(,;)c

/0%( &K%(0!8-@%(2.88#)*0(-,.C!*%*(5'(H#&!.)#@( 1)0&,;8%)&0c(/0%( r1VBLJr( #)*( r1VLNr( &.(W,!&%( #)*( ,%#*
$,.8( &K%( "LPIQc( 4$&%,( '.;( #,%( $#8!@!#,( W!&K( &K%0%( 0!8-@%( 2.88#)*0`( '.;( 2#)( %F-@.,%( 8.,%( 2.8-@%F
-,.6,#88!)6(2.88#)*0c

>Q(axxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
>QQ(aEF#8-@%(-,.6,#8(;0!)6(=!2,.0.$&(\B(V4"17(#)*(&K%(H#&!.)#@
>>Q(a1)0&,;8%)&0(\+1V(2#,*c(+,.6,#8(!0(%T;!C#@%)&(&.(&K%(7
>DQ(aEF#8-@%(-,.6,#8c("%%(&K%(2.88%)&0(!)(&K%(7(-,.6,#8c
>UQ(a
>RQ(a(/0%(&K%($!@%(NE79cV4"(-,.C!*%*(5'(H#&!.)#@(1)0&,;8%)&0
>GQ(a
>IQ(((79E4L(`IQQQQ~(m(1V1H1J>wIQQQQ~(m(1V1H1JDw1V1H1J>kU(m(V9X4N(r5!5c8r`1V1H1J>
>PQ(((7499((1V1H1J>
f1V<1HN`1VJL\`1V79L`1V+7J`1V"17`1V9X7`1V++7`1VVH4`1VXH9`1VL"7`1V"LE`1VL"3`1V+4N`1V"4N`1V1"
J`1VN=4`1VEX"`1VJ=X`1VEXJ`1VLN<`1VBLJ<`1VJL4+`1VNE3`1V9Hh
>MQ(((7499(1V1H1JD
f1V\J"`1V747`1VB41J`1V+X[E`1VBLJ`1VBLJ4`1V7=N`1V7=N4`1VLN`1VLN4`1V"JX+`1VL++`1VL"+`1V
N14\`1V]JL7`1VLN1`1VBLJ1`1VLN14`1VBLJ14`1V"J4o`1VELLo`1V7HJoh
>MG(a
>YQ(aN.)%(W!&K(NE79cV4"`(&K!0(!0(.;,(-,.6,#8
DQQ(a
D>Q(VNH4=E�wr<<JPIQr
DDQ(7499(1V<1HNfVNH4=E�`"LPIQoh(((((((((a$!)*(&K%(0,PIQ
DUQ(1<("LPIQogQ(\XJX(PIQ
DRQ(a
DGQ(BLJ�wrx,0&r(((((((((a,%0%&(&K%($$&(#)#@'A%,
DIQ(\X"/V(PMQ((((((((((a&K!0(0;5,.;&!)%(0%)*0(#(2.88#)*
DPQ(BLJ�wr"JX+r
DMQ(\X"/V(PMQ((((((((((a0&.-(*#&#(#2T;!0!&!.)(!)(&K%(0,PIQ
DYQ(BLJ�wr)#C6>QQQ�#C6.>r a&;,)(.)(>QQQ(#C%,#6%0
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G?U>

UQQ(\X"/V(PMQ
U>Q(BLJ�wr0&,&r a#)*(0&#,&(&K%(#C%,#6%
UDQ(\X"/V(PMQ
UUQ(a
URQ(7499(1VL"+f"LPIQo`"+oh a-.@@(;)&!@().(*#&#(#2T;!0!&!.)(!)(-,.6,%00(f#C%,#6%(*.)%h
UGQ(1<("+o(=XN(D(w(Q(\XJX(URQ
UIQ(+L1HJ(r<!)!0K%*(42T;!,!)6("-%2&,;8r
UPQ(a
UMQ(N1=(V1H4L:ofRQQh a*!8%)0!.)(#(RQQ(%@%8%)&(!)&%6%,(#,,#'(fMQQ(5'&%0h
UYQ(3o(w(�^4 a3o(w(>Q^(f@!)%$%%*h
RQQ(7499(1VEX"f"LPIQo`3oh a&;,)(.$$(r&%,8!)#&%(.)(EX"r($;)2&!.)(0.(&K#&(W%(2#)(,%#*(5!)#,'(*#&#
R>Q(BLJ�wr0-%5SQr a0%)*(&K%(5!)#,'(,%#*(2.88#)*
RDQ(7HJowMQQaW%(W#)&(&.(,%#*(MQQ(5'&%0(fRQQ(-.!)&0h
RUQ(7499(1VBLJf"LPIQo`BLJ�h
RRQ(7499(1VLN1f"LPIQo`V1H4L:ofQh`7HJoh a!5,*(#;&.8#&!2#@@'(,%#*0(#@@(MQQ(-.!)&0($.,(;0
RRG(a
RGQ(N1=(NV"fRQQh a*!8%)0!.)(#)(#,,#'(&.(K.@*(&K%(*5(*#&#
RIQ(<XL(1wQ(JX(UYY("JE+(>
RPQ(NV"f1h(w(?>>RcUY>R~(k(UcQ>QU~xV1H4L:of1hZG>D~ a2.)C%,&(&K%(5!)#,'(*#&#(!)&.(*5($;@@(02#@%
RMQ(+L1HJ(1`NV"f1h a#)*(-,!)&(!&
RYQ(HE]J(1
GQQ(a
G>Q(1H+/J(1(((((aW#!&($.,(O%'-,%00
GDQ(a
GUQ(a().W(W%(T;%,'(&K%(!)-;&(,#)6%(&.(6%&(#50.;@&%(*V30
GRQ(a
GGQ(BLJ�wr1LH\Sr aT;%,'(&K%(!)-;&(,#)6%
GIQ(\X"/V(PMQ
GPQ("�w"+47E�fDQh
GMQ(7499(1VLNf"LPIQo`"�h a6%&(&K%(#)0W%,
GYQ(1LH\w349f"�h
IQQ(<XL(1wQ(JX(UYY("JE+(>
I>Q(NV"f1h(w(NV"f1h(k(1LH\ a#**(&K%(,#)6%(&.(&K%(*5$;@@(02#@%(C#@;%0(&.(6%&(*V3
IDQ(+L1HJ(1`NV"f1h
IUQ(HE]J(1
IRQ(1H+/J(1(((((a(W#!&($.,(O%'-,%00
IGQ(a
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Introduction
The performance tests described in this section
are designed to verify with a high degree of
confidence that the unit is performing within the
specifications.

The results of each test may be recorded on the
test sheet at the end of this section.

[HARDKEYS]
The keypad consists of five groups of hardkeys.
The ENTRY keys are used to enter numeric
parameters which have been highlighted by a
softkey. The MENU keys select a menu of
softkeys. Pressing a menu key will change the
menu boxes which are displayed next to the
softkeys. Each menu groups together similar
parameters and functions. The CONTROL keys
start and stop actual data acquisition, select the
marker and toggle the active trace the display.
These keys are not in a menu since they are used
frequently and while displaying any menu. The
SYSTEM keys print the screen to a printer and
display help messages. Once again, these keys
can be accessed from any menu. The MARKER
keys determine the marker mode and perform
various marker functions. The marker functions
can be accessed from any menu.

Hardkeys are referenced in braces like
[MARKER].

<Softkeys>
The SR760 has a menu driven user interface. The
6 softkeys to the right of the video display have
different functions depending upon the information
displayed in the menu boxes along the right edge
of the screen. In general, the softkeys have two
uses. The first is to toggle a feature on and off or
to choose between settings. The second is to
highlight a parameter which is then changed using
the knob or numeric keypad. In both cases, the
softkeys affect the parameters which are
displayed adjacent to them.

Softkeys are referenced in brackets like <Span>.

Knob
The knob is used to adjust parameters which have
been highlighted using the softkeys. Most numeric

entry fields may be adjusted using the knob. In
addition, functions such as display zooming and
scrolling use the knob as well. In these cases, the
knob function is selected by the softkeys. The
[MARKER] key, which can be pressed at any time,
will set the knob function to scrolling the marker.

Preset
Throughout this section, it will be necessary to
preset the analyzer into a known default state. To
do this, turn the power off. Turn the power back on
while holding down the [<-] (backspace) key. The
unit will perform power up tests and then assume
the default settings. Each test generally starts with
a preset. This procedure will be referred to as
{PRESET}.

Serial Number
If you need to contact Stanford Research
Systems, please have the serial number of your
unit available. The serial number is printed on a
label affixed to the rear panel. The serial number
is also displayed on the screen when the unit is
powered on.

The serial number can also be displayed by
pressing

[SYSTEM SETUP]
<More>
<Test Hardware>
<More>
<Screen Test>

Firmware Revision
The firmware revision code is displayed on the
screen when the unit is powered on. The revision
code is displayed along with the serial number in
the System Setup menu as described above.

General Installation
POWER
Make sure that the power entry module on the
rear panel is set for the AC line voltage in your
area and that the correct fuse is installed. The
selected AC voltage may be seen through the
window on the power entry module. Verify that the
line cord is plugged all the way into the power
entry module and that the power button on the
front panel is pressed in.
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SCREEN BRIGHTNESS
If the screen is too dark or too bright, adjust the
brightness using the knob at the upper left of the
screen. Do not set the brightness higher than
necessary.

DISPLAY POSITION
Use the Setup Screen function in the SYSTEM
SETUP menu to position the display in the center
of the screen.

FAN
The fan in the SR760 is temperature controlled.
When the unit is cold, the fan is at half speed.
When the internal temperature reaches about
30° C, the fan speed increases. Do not block the
vents in the chassis or the unit may not operate
properly.
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Necessary Equipment
The following equipment is necessary to complete
the performance tests. The suggested equipment
or its equivalent should be used.

1. Frequency Synthesizer
Freq Range 1 Hz to 1 MHz
Freq Accuracy better than 5 ppm
Amplitude Accuracy 0.2 dB from 1 Hz to

100 kHz
Harmonic Distortion ≤ -65 dBc
Spurious ≤ -55 dBc

Recommended SRS DS345

2. AC Calibrator
Freq Range 10 Hz to 100 kHz
Amplitude 1 mV to 10 V
Accuracy 0.1%
External phase locking capability

Recommended Fluke 5200A

3. Low Distortion Sine Oscillator
Freq Range 1 Hz to 100 kHz
Harmonic Distortion ≤ -90 dBc (< 20 kHz)

≤ -80 dBc (< 100 kHz)

Recommended Krohn-Hite 4400A

4. Feedthrough Terminations
Impedance 50 Ω

Warm Up
The analyzer should be turned on and allowed to
warm up for at least an hour before any tests are
performed. The self test does not require any
warm up period.

It is necessary to turn the unit off and on to preset
it. As long as the unit is powered on immediately,
this will not affect the test results.

The Auto Offset feature must be left enabled
(On). Disabling the Auto Offset may invalidate
the results of some tests.

The Test Record
Make a copy of the SR760 Performance Test
Record at the end of this section. Fill in the results
of the tests on this record. This record will allow
you to determine whether the tests pass or fail and
also preserve a record of the tests.

If A Test Fails
If a test fails, you should check the settings and
connections of any external equipment and, if
possible, verify its operation using a DVM, scope
or some other piece of test equipment.

After checking the setup, repeat the test from the
beginning to make sure that the test was
performed correctly.

If the test continues to fail, contact Stanford
Research Systems for further instructions. Make
sure that you have the unit's serial number and
firmware revision code handy. Have the test
record on hand as well.
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1. Self Tests
The self tests check the analyzer hardware. These are functional tests and do not relate to the specifications.
These tests should be run before any of the performance tests.

Note that the Test menu offers more tests than are required here. Only those tests which require no
additional equipment are discussed in this section. The computer interface and disk drive tests are not
required but should be periodically checked. See the System Setup menu for more information about those
tests.

Setup

No external setup is required for this test.

Procedure

1) {PRESET} (Turn on the analyzer with the [<-] key pressed)
At power up, the RAM, ROM, DSP and A/D tests should all be OK.

2) Press the keys in the following sequence:

[SYSTEM SETUP]
<More>
<Test Hardware>
<Keypad Test>

Press all of the front panel keys until all of the boxes on the screen are filled in.
Rotate knob to exit this screen.

<Knob Test>
<Speed 2>

Rotate the knob to verify rotation and direction.
<Return>

<More>
<Memory Test>

<Main Mem>
<Begin Test>

All of the main memory chips should Pass.
<Return>

<Video Mem>
<Begin Test>

All of the video memory chips should Pass.
<Return>

<Return>
<DSP Test>

Both DSP chips should report 0 errors.
Press any key to exit this test.

3) This completes the functional hardware tests. Enter the results of this test in the test record at the
end of this section.
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2. DC Offset
This test measures the DC offset of the input.

Setup

Connect a 50Ω feedthrough termination to the A input. This shorts the input so the analyzer's own DC offset
will be measured.

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Press the keys in the following sequence:

[FREQ]
<Span>

[1] [.] [5] <kHz>

[DISPLAY]
<Marker Width>

Select Spot Marker

[MARKER]
Rotate the knob so that the marker is at DC. The marker readout above the graph should
read 0.0 kHz.

[AVERAGE]
<Number of Averages>

[2] [0] <Enter>
<Averaging>

Select On

[INPUT]
<Coupling>

Select DC

3) a) Press
<Input Range>

[-] [3] [0] <dBV>

[START]

[AUTO SCALE]

b) Record the marker Y reading for the -30 dB range.

c) Press
<Input Range>

[-] [6] [0] <dBV>

[START]

[AUTO SCALE]

d) Record the marker Y reading for the -60 dB range.
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4) This completes the DC measurement test. Enter the results of this test in the test record at the end of
this section.
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3. Common Mode Rejection
This test measures the common mode rejection of the analyzer.

Setup

We will use the frequency synthesizer to provide the signal.

Connect the output of the frequency synthesizer to both the A and B inputs of the analyzer. Use equal length
cables from A and B to a BNC TEE. Connect the cable from the synthesizer output to the TEE using the
appropriate feedthrough termination.

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Set the frequency synthesizer to a frequency of 1 kHz and an amplitude of 446 mVrms.

3) Press the keys in the following sequence:

[FREQ]
<Span>

[1] [.] [5] <Hz>
<Center Freq.>

[1] <kHz>

[INPUT]
<Input Range>

[-] [2] <dBV>

[AUTO SCALE]

[MARKER MAX/MIN]

[AVERAGE]
<Number of Averages>

[2] [0] <Enter>
<Averaging>

Select On

[MARKER REF]

[INPUT]
<Input Source>

Select A-B

[START]

4) Record the marker Y reading. This is the CMRR (in dB) at 1 kHz.

5) This completes the CMRR measurement test. Enter the results of this test in the test record at the
end of this section.
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4. Amplitude Accuracy and Flatness
This test measures the amplitude accuracy and frequency response.

Setup

We will use the frequency synthesizer to provide an accurate frequency and the AC calibrator to provide a
sine wave with an exact amplitude.

Connect the output of the frequency synthesizer to the phase lock input of the calibrator. Connect the output
of the AC calibrator to the A input of the analyzer. Be sure to use the appropriate terminations where
required.

Set the Synthesizer to: Set the AC Calibrator to:
Function Sine Frequency 1 kHz
Frequency 1 kHz Amplitude 0.707 mVrms
Amplitude 0.5 Vrms Voltage Off
Offset off or 0V Phase Lock On
Sweep off Sense Internal
Modulation none

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Press the keys in the following sequence:

[MEAS]
<Window>
<Flattop>

[FREQ]
<Span>

[1] [.] [5] <kHz>
<Center Freq.>

[1] <kHz>

[AVERAGE]
<Number of Averages>

[2] [0] <Enter>
<Averaging>

Select On

3) Amplitude accuracy is verified at 1 kHz and various input ranges. For each range setting in the table
below, perform steps 3a through 3d.

Input Range (pk) AC Calibrator Amplitude
-60 dBV 0.500 mVrms
-46 dBV 2.509 mVrms
-38 dBV 6.302 mVrs
-30 dBV 15.830 mVrms
-14 dBV 99.881 mVrms
4 dBV 0.7934 Vrms
10 dBV 1.5830 Vrms
22 dBV 6.3021 Vrms
34 dBV 25.089 Vrms
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a) Set the AC calibrator to the amplitude shown in the table.

b) Press
[Input]

<Input Range>
Enter the range from the table.

c) Press
[START]

[AUTO SCALE]

[MARKER MAX/MIN]

d) Record the marker Y reading for each range.

4) Frequency response is checked at frequencies above 1 kHz. The signal amplitude is measure
relative to the amplitude at 1 kHz. The test frequencies are listed below. The measurements are
performed for two different input ranges.

Test Frequencies
24 kHz
48 kHz
76 kHz
99 kHz

a) Set the AC calibrator to 1 kHz and an amplitude of 99.881 mVrms.

b) Set the frequency synthesizer to 1 kHz.

c) Press
[FREQ]

<Center Freq.>
[1] <kHz>

[INPUT]
<Input Range>

[-] [1] [4] <dBV>

[START]

[AUTO SCALE]

[MARKER MAX/MIN]

[MARKER REF]
The marker readout is now relative to the 1 kHz amplitude. The Y value of the marker
should now read 0.0000 dB.

d) Set the AC calibrator and frequency synthesizer to the frequency in the table.

e) Press
[FREQ]

<Center Freq.>
Enter the signal frequency.

[START]
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[MARKER MAX/MIN]

f) Record the marker Y reading. Repeat steps 4d and 4e for all of the frequencies listed.

5) Now repeat the frequency response measurements at a different input range.

a) Set the AC calibrator to 1 kHz and an amplitude of 6.3021 Vrms.

b) Set the frequency synthesizer to 1 kHz.

c) Press
[FREQ]

<Center Freq.>
[1] <kHz>

[INPUT]
<Input Range>

[2] [2] <dBV>

[START]

[AUTO SCALE]

[MARKER MAX/MIN]

[MARKER REF]
The marker readout is now relative to the 1 kHz amplitude. The Y value of the marker
should now read 0.0000 dB.

d) Repeat steps 4d through 4f above.

6) This completes the amplitude accuracy and frequency response test. Enter the results of this test in
the test record at the end of this section.
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5. Amplitude Linearity
This test measures the amplitude linearity. This tests how accurately the analyzer measures a signal smaller
than full scale.

Setup

We will use the frequency synthesizer to provide an accurate frequency and the AC calibrator to provide a
sine wave with an exact amplitude.

Connect the output of the frequency synthesizer to the phase lock input of the calibrator. Connect the output
of the AC calibrator to the A input of the analyzer. Be sure to use the appropriate terminations where
required.

Set the Synthesizer to: Set the AC Calibrator to:
Function Sine Frequency 1 kHz
Frequency 1 kHz Amplitude 6.3021 Vrms
Amplitude 0.5 Vrms Voltage Off
Offset off or 0V Phase Lock On
Sweep off Sense Internal
Modulation none

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Press the keys in the following sequence:

[MEAS]
<Window>
<Flattop>

[FREQ]
<Span>

[1] [.] [5] <kHz>
<Center Freq.>

[1] <kHz>

[AVERAGE]
<Number of Averages>

[2] [0] <Enter>
<Averaging>

Select On

[INPUT]
<Input Range>

[2] [2] <dBV>

[START]

[AUTO SCALE]

[MARKER MAX/MIN]

[MEAS]
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[WINDOWS]

[FLATTOP]

3) For each of the amplitudes listed below, perform steps 3a through 3c.

AC Calibrator Amplitudes
6.3021 Vrms
1.1207 Vrms
141.09 mVrms
22.361 mVrms
3.544 mVrms
0.707 mVrms

a) Set the AC calibrator to the amplitude in the table.

b) Press [START]

c) Record the marker Y reading.

4)   This completes the amplitude accuracy and frequency response test. Enter the results of this test in
the test record at the end of this section.
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6. Anti-alias Filter Attenuation
This test measures the attenuation of the anti-alias filter. This tests how well the analyzer rejects frequencies
outside the 100 kHz frequency range.

Setup

We will use the frequency synthesizer to provide the signal.

Connect the output of the frequency synthesizer to the A input of the analyzer. Be sure to use the appropriate
terminations where required.

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Set the frequency synthesizer to a frequency of 99 kHz and an amplitude of 446 mVrms.

3) Press the keys in the following sequence:

[FREQ]
<Span>

[1] [.] [5] <kHz>
<Center Freq.>

[9] [9] <kHz>

[INPUT]
<Input Range>

[-] [2] <dBV>

[AUTO SCALE]

[MARKER MAX/MIN]

4) Adjust the synthesizer amplitude so that the marker Y value reads -4.0 dB ± 0.2 dB.

5) Press
[AVERAGE]

<Number of Averages>
[2] [0] <Enter>

<Averaging>
Select On

[MARKER REF]

6) Set the synthesizer frequency to 157 kHz.

7) Press
[START]

8) Record the marker Y reading.

9) This completes the anti-alias filter attenuation test. Enter the results of this test in the test record at
the end of this section.
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7. Frequency Accuracy
This test measures the frequency accuracy of the analyzer. This tests the accuracy of the fundamental
crystal timebase inside the unit.

Setup

We will use the frequency synthesizer to provide the signal.

Connect the output of the frequency synthesizer to the A input of the analyzer. Be sure to use the appropriate
terminations where required.

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Set the frequency synthesizer to a frequency of 10 kHz and an amplitude of 400 mVrms.

3) Press the keys in the following sequence:

[FREQ]
<Span>

[1] [2] <Hz>
<Center Freq.>

[1] [0] <kHz>

[INPUT]
<Input Range>

[-] [2] <dBV>

[AUTO SCALE]

[MARKER MAX/MIN]

4) Wait for the spectrum to settle, then record the marker frequency reading.

5)   This completes the frequency accuracy test. Enter the results of this test in the test record at the end
of this section.
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8. Phase Accuracy
This test measures the phase accuracy of the analyzer. This test measures the phase of a signal relative to
the trigger.

Setup

We will use the frequency synthesizer to provide the signal.

Connect the output of the frequency synthesizer to the A input of the analyzer. Be sure to use the appropriate
terminations where required.

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Set the frequency synthesizer to a frequency of 10 kHz and an amplitude of 400 mVrms.

3) Press the keys in the following sequence:

[INPUT]
<Input Range>

[-] [2] <dBV>
<Trigger Menu>

<Trigger>
Select Internal Trigger

[AUTO SCALE]

[DISPLAY]
<Format>

Select Up/Dn
<Marker Width>

Select Spot

[MARKER MAX/MIN]

[ACTIVE TRACE]

[DISPLAY]
<Marker Width>

Select Spot

[MEAS]
<Display Menu>

<Phase>

[ACTIVE TRACE]

[MARKER MODE]
<Linked Markers>

Select On

[AVERAGE]
<Number of Averages>

[2] [0] <Enter>
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<Average Type>
Select Vector

<Averaging>
Select On

4) Record the marker Y reading for Trace1 (lower trace Y reading in degrees).

5) Press
[INPUT]

<Trigger Menu>
<Trigger Slope>

Select Falling Edge

[START]

6) Record the marker Y reading for Trace1 (in degrees)

7) This completes the phase accuracy test. Enter the results of this test in the test record at the end of
this section.
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9. Harmonic Distortion
This test measures the harmonic distortion of the analyzer.

Setup

We will use the low distortion oscillator to provide the signal.

Connect the output of the low distortion oscillator to the A input of the analyzer. Be sure to use the
appropriate termination.

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Set the low distortion oscillator to a frequency of 24 kHz and an amplitude of 70 mVrms.

3) Press the keys in the following sequence:

[INPUT]
<Input Range>

[-] [1] [6] <dBV>

[AUTO SCALE]

[MARKER MAX/MIN]

4) Adjust the oscillator frequency to 24.0 kHz.
Adjust the oscillator amplitude until the marker Y reading is -20.0 dBV ± 0.2 dBV.

5) Press
[AVERAGE]

<Number of Averages>
[2] [0] <Enter>

<Averaging>
Select On

[MARKER REF]

[ANALYZE]
<Harmonic>

6) Repeat steps 6a through 6 three times to measure the harmonics in the table below.

Fundamental Harmonic # Harmonic Frequency
   24.0 kHz 2 48 kHz

3 72 kHz
4 96 kHz

a) Press <# Harmonics>
[2] <Enter>

b) Press <Next Harmonic ->> to move the marker to the next harmonic to the right.

c) Record the marker Y reading.
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7) Press
[MARKER]

8) Use the knob to move the marker to a region between the 2nd and 3rd harmonics. Make sure that
the marker is reading a point representative of the noise floor.

Note the marker Y value. If the noise floor is above -93 dB, then the harmonic distortion
measurements are invalid. A generator with a lower noise floor is required.

9) This completes the harmonic distortion test. Enter the results of this test in the test record at the end
of this section.
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10. Noise and Spurious Signals
This test measures the analyzer noise floor and checks for spurious signals.

Setup

Connect a 50Ω feedthrough termination to the A input. This grounds the input so the analyzer's own noise is
measured.

Procedure

1) {PRESET} (Turn the analyzer off and on with the [<-] key pressed)

2) Press the keys in the following sequence:

[FREQ]
<Span>

[5] [0] <kHz>
<Start Freq.>

[1] <kHz>

[INPUT]
<Input Range>

[-] [5] [0] <dBV>

[MEAS]
<Measure Menu>

<PSD>
<Return>

<Units Menu>
<dBVrms>

[SCALE]
<Top Ref.>

[-] [4] [0] <dBV/√Hz>

[AVERAGE]
<Number of Averages>

[2] [0] <Enter>
<Averaging>

Select On

[MARKER MAX/MIN]

3) Record the marker Y reading.

4) Press
[FREQ]

<Start Freq.>
[5] [0] <kHz>

[START]

[MARKER MAX/MIN]

5) Record the marker Y reading.
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6) Press
[MEAS]

<Measure Menu>
<Spectrum>
<Return>

<Units Menu>
<dBV>

7) For each of the spans listed below, perform steps 7a and 7b.

Center Frequency Span
200 Hz 390 Hz
500 Hz 390 Hz
1 kHz 1.56 kHz
5 kHz 1.56 kHz
10 kHz 1.56 kHz
25 kHz 1.56 kHz
50 kHz 1.56 kHz
75 kHz 1.56 kHz
99 kHz 1.56 kHz

a) Press
[FREQ]

<Span>
Enter the span from the table

<Center Freq.>
Enter the center frequency from the table

Wait for the "Settling" message at the bottom left corner of the screen to go out after
changing the center frequency, then press

[START]

[AUTO SCALE]

[MARKER MAX/MIN]

b) Record the marker Y reading for each center frequency.

8) This completes the noise and spurious signal test. Enter the results of this test in the test record at
the end of this section.
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SR760 Performance Test Record
Serial Number                                                             Tested By                                                 
Firmware Revision                                          Date                                                          

Equipment Used                                                                                                                           
                                                                                                                                  

1. Self Tests

Test Pass Fail
Power On Test ____ ____
Keypad ____ ____
Knob ____ ____
Main Memory ____ ____
Video Memory ____ ____
DSP Test ____ ____

2. DC Offset

Input Range Reading Upper Limit
-30 dBV _______ < -85 dBV
-60 dBV _______ < -85 dBV

3.  Common Mode Rejection

Input Range Frequency Reading Upper Limit
-2 dBV 1.0 kHz _______ < -80 dB

4. Amplitude Accuracy and Flatness

Input Range Calibrator Ampl.             Lower Limit Reading Upper Limit
-60 dBV 0.707 mVrms -63.20 dBV _______ -62.80 dBV
-46 dBV 2.509 mVrms -49.20 dBV _______ -48.80 dBV
-38 dBV 6.302 mVrms -41.20 dBV _______ -40.80 dBV
-30 dBV 15.830 mVrms -33.20 dBV _______ -32.80 dBV
-14 dBV 99.881 mVrms -17.20 dBV _______ -16.80 dBV
4 dBV 0.7934 Vrms 0.80 dBV _______ 1.20 dBV
10 dBV 1.5830 Vrms 6.80 dBV _______ 7.20 dBV
22 dBV 6.3021 Vrms 18.80 dBV _______ 19.20 dBV
34 dBV 25.089 Vrms 30.80 dBV _______ 31.20 dBV

Flatness relative to 1 kHz
Input Range Frequency Lower Limit Reading Upper Limit
-14 dBV 24 kHz -0.15 dB _______ +0.15 dB
-14 dBV 48 kHz -0.15 dB _______ +0.15 dB
-14 dBV 76 kHz -0.15 dB _______ +0.15 dB
-14 dBV 99 kHz -0.15 dB _______ +0.15 Db
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SR760 Performance Test Record
4. Amplitude Accuracy and Flatness Continued

Flatness relative to 1 kHz
Input Range Frequency Lower Limit Reading Upper Limit
22 dBV 24 kHz -0.15 dB _______ +0.15 dB
22 dBV 48 kHz -0.15 dB _______ +0.15 dB
22 dBV 76 kHz -0.15 dB _______ +0.15 dB
22 dBV 99 kHz -0.15 dB _______ +0.15 dB

5. Amplitude Linearity

Input Range Calibrator Ampl. Lower Limit Reading Upper Limit
22 dBV 6.3021 Vrms 18.80 dBV _______ 19.20 dBV

1.1207 Vrms 3.80 dBV _______ 4.20 dBV
141.09 mVrms -14.23 dBV _______ -13.77 dBV
22.361 mVrms -30.38 dBV _______ -29.63 dBV
3.544 mVrms -47.37 dBV _______ -44.77 dBV

6. Anti-Alias Filter Attenuation

Input Frequency             Reading Upper Limit
157 kHz _______ < -95 dB

7.  Frequency Accuracy

Input Frequency             Lower Limit Reading Upper Limit
10 kHz 9.9999 kHz _______ 10.0001 kHz

8. Phase Accuracy

Frequency Trigger Slope Lower Limit Reading Upper Limit
10 kHz Rising -3.0 deg _______ +3.0 deg

Falling +177.0 deg _______ -177.0 deg

9. Harmonic Distortion

Fundamental   Harmonic Frequency Reading Upper Limit
24 kHz 48 kHz _______ < -90 dB

72 kHz _______ < -90 dB
96 kHz _______ < -90 dB
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 SR760 Performance Test Record
10. Noise and Spurious Signals

Noise floor
Start Frequency Span Reading Upper Limit
500 Hz 50 kHz _______ -160 dBVrms/√Hz
50 kHz 50 kHz _______ -160 dBVrms/√Hz

Spurious signals
Center Frequency Span Reading Upper Limit
200 Hz 390 Hz _______ -135 dBV
500 Hz 390 Hz _______ -140 dBV
1 kHz 1.56 kHz _______ -140 dBV
5 kHz 1.56 kHz _______ -140 dBV
10 kHz 1.56 kHz _______ -140 dBV
25 kHz 1.56 kHz _______ -140 dBV
50 kHz 1.56 kHz _______ -140 dBV
75 kHz 1.56 kHz _______ -140 dBV
99 kHz 1.56 kHz _______ -140 dBV
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   CIRCUIT DESCRIPTION

P?>

CAUTION

Always disconnect the power cord and wait at
least one minute before opening the unit.
Dangerous power supply voltages may be
present even after the unit has been
unplugged.

Check the LED at the front edge of the power
supply board. The unit is safe only if the LED
is OFF. If the LED is ON, then DO NOT attempt
any service on the unit.

This unit is to be serviced by qualified service
personnel only. There are no user serviceable
parts inside.

VIDEO DRIVER AND CRT

Potentially lethal voltages are present in this
circuit. Do not attempt to service the CRT and
Video Driver Board. Refer any service
problems to the factory.

CIRCUIT BOARDS

JK%("LPIQ( K#0( $.;,(8#!)( -,!)&%*( 2!,2;!&( 5.#,*0c
JK%($.;,(5.#,*0(0K.W)(2.)&#!)(8.0&(.$(&K%(#2&!C%
2!,2;!&,'( .$( &K%( ;)!&c( JK%( 7LJ( #)*( C!*%.( *,!C%,
5.#,*( #,%( 8.;)&%*( !)0!*%( &K%( 7LJ( 0K!%@*
#00%85@'c( 4( $,.)&( -#)%@( 2!,2;!&( 5.#,*( .)@'( K#0
O%'-#*(2.)&#2&0(-,!)&%*(.)( !&(#)*(K.@*0().(#2&!C%
2.8-.)%)&0c



  CIRCUIT DESCRIPTION   

P?D

CPU BOARD

JK%( 7+/( 5.#,*( 2.)&#!)0( &K%( 8!2,.-,.2%00.,
0'0&%8c( 4@@( *!0-@#'`( $,.)&( -#)%@`( *!0O`( #)*
2.8-;&%,(!)&%,$#2%0(#,%(.)(&K!0(5.#,*c

MICROPROCESSOR SYSTEM

JK%( 8!2,.-,.2%00.,`( />Q>`( !0( #)( MQ7>MI
8!2,.2.)&,.@@%,( WK!2K( !)&%6,#&%0( #( $#0&( >I( 5!&
-,.2%00.,`( 2.;)&%,?&!8%,0`( !)&%,,;-&( 2.)&,.@@%,`
N=4( 2.)&,.@@%,`( #)*( 1ZX( *%2.*!)6( !)&.( #( 0!)6@%
2.8-.)%)&c

JK%(MQ7>MI(;0%0(#(DRcQQ(=^A(2,'0&#@`( ]>Q>`( #0
!&0( .02!@@#&.,c( JK%( !)0&,;2&!.)( 2@.2O( 2'2@%( !0( D
.02!@@#&.,(2'2@%0(.,(>DcQ(=^Ac(JK%(*#&#(#)*(@.W%,
>I(5!&0(.$(#**,%00(#,%(8;@&!-@%F%*(.)(4NQ?4N>Gc
/DQ>`( /DQD`( /DQU( @#&2K( &K%( #**,%00( 4Q?4>Y( #&
&K%(5%6!))!)6(.$(%#2K(8%8.,'(.,(1ZX(2'2@%c(/DQR
#)*(/DQG(#,%(5!*!,%2&!.)#@(*#&#(5;0(*,!C%,0(WK!2K
#,%( #2&!C%( *;,!)6( &K%( *#&#( ,%#*ZW,!&%( -.,&!.)( .$
%#2K(8%8.,'(.,(1ZX(2'2@%c

JK%(MQ7>MI(2#)(#**,%00(>(=5'&%(.$(8%8.,'(#)*
IRO(.$( 1ZX(0-#2%c( JK%(8%8.,'( !0(8#--%*( !)&.( R
DGIO5'&%( 5@.2O0c( E#2K( 5@.2O( 2#)( #2&;#@@'( K#C%
IRO`( >DMO`( .,( DGIO( .$( -K'0!2#@( 8%8.,'c( E#2K
5@.2O(K#0(D(0.2O%&0`(.)%($.,(&K%(@.W(5'&%(#)*(.)%
$.,(&K%(K!6K(5'&%(.$(*#&#c

/UQ>( #)*( /UQD( #,%( >DMO5'&%( E+LX="( K.@*!)6
&K%( -,.6,#8( 5..&( $!,8W#,%c( JK!0( 8%8.,'( !0
8#--%*(#&(EQQQQ^(&.(<<<<<^(f>DMOhc(/UQU(#)*
/UQR(#,%(IRO5'&%(*#&#(LX="(8#--%*(#&(MQQQQ^
&.(Y<<<<^(f>DMOhc

/RQ>( #)*(/RQD( #,%( UDO5'&%(7=X"( 0&#&!2( L4=0
8#--%*( #&( QQQQQ^( &.( Q<<<<^( fIROhc( JK!0
8%8.,'( !0( 5#2O%*( ;-( 5'( &K%( 5#&&%,'c( _RQ>
-,.C!*%0( -.W%,( *.W)( L4=( -,.&%2&!.)c( JK!0
8%8.,'(!0(0'0&%8(8%8.,'c

/RQU( #)*( /RQR( #,%( #@0.( UDO5'&%( 0&#&!2( L4=0c
JK%'(#,%(8#--%*(#&(RQQQQ^(&.(R<<<<^(fIROh(#)*
#,%(;0%*(#0( &K%(*!0-@#'(*#&#(8%8.,'c(/-( &.( >IO
*#&#( -.!)&0(8#'( 5%( 0&.,%*( !)( &K!0( 8%8.,'c( N#&#
0&.,%*( !)( &K!0( 8%8.,'( 8#'( 5%( 6,#-K%*( .)( &K%
02,%%)c

R(.$(&K%(P(MQ7>MIa0(-%,!-K%,#@(2K!-(0%@%2&(0&,.5%0
#,%(;0%*(5'(-%,!-K%,#@0(.)(&K%(7+/(5.#,*c(?+7"Q
!0( *%2.*%*( !)&.( >I( 1ZX( 0&,.5%0( WK!2K( #22%00( &K%
2@.2O`(O%'-#*`(O%'5.#,*`(O).5`(-,!)&%,(-.,&`(%&2c( ?
+7">( *%2.*%0( &K%( *!0O( 2.)&,.@@%,`( &K%( \+1V

2.)&,.@@%,`(#)*(N=4(#2O).W@%*6%(0&,.5%0c( ?+7"D
0%@%2&0( &K%( /4LJ( #)*( ?+7"U( 0%@%2&0( &K%( C!*%.
6,#-K!20(2.)&,.@@%,c(BK%)%C%,(&K%(C!*%.(2.)&,.@@%,
!0( #22%00%*`( &K%( 4LN:( @!)%( !0( #00%,&%*( f/GQR4h
WK!2K(-;&0( &K%(-,.2%00.,( !)&.(#(W#!&( 0&#&%c(BK%)
&K%( C!*%.( 2.)&,.@@%,( #2O).W@%*6%0( &K%( *#&#
&,#)0$%,(5'(-;@@!)6(?3!*%.�L*'((@.W`(&K%(4LN:(@!)%
!0( *%?#00%,&%*( f/MQG4( #)*( /M>GNh( #)*( &K%
-,.2%00.,(8.C%0(.)(&.(&K%()%F&(!)0&,;2&!.)c

1)&%,,;-&0( 6%)%,#&%*( 5'( -%,!-K%,#@0( .)( &K%( 7+/
5.#,*( #,%( 2.85!)%*( !)( /GQG( !)&.( #( 0!)6@%
-,!.,!&!A%*( !)&%,,;-&c( JK%( K!6K%0&( -,!.,!&'( -%)*!)6
!)&%,,;-&( W!@@( 5%( %)2.*%*( .)( /GQGa0( .;&-;&0( #)*
,%#*(C!#(&K%(0&#&;0(-.,&`(/IQMc(JK%(/4LJ(*!,%2&@'
!)&%,,;-&0( &K%( -,.2%00.,( 0!)2%( !&( 2#)( )%C%,( 5%
8#0O%*c

KEYPAD INTERFACE

JK%(O%'-#*(!0(.,6#)!A%*(#0(M(2.@;8)0(#)*(M(,.W0
.$( 0W!&2K( 2@.0;,%0c( JK%( 2.)*;2&!C%( ,;55%,( O%'0
-,.C!*%( &K%( 0W!&2K( 2@.0;,%0c( /IQP( 0&,.5%0( &K%
2.@;8)0(#)*(/IQI(*%&%2&0(&K%(0W!&2K(2@.0;,%c(JK%
*!.*%0( NIQ>( ?( NIQM( -,%C%)&( .)%( 2.@;8)( $,.8
#$$%2&!)6(#).&K%,c(4@@(.$(&K%(.;&-;&0($,.8(/IQP(#,%
0%&( K!6K( #)*( /IQI( !0( ,%#*( -%,!.*!2#@@'( 5'( &K%
-,.2%00.,c( 40( @.)6( #0( QQ^( !0( ,%#*`( ).( O%'( !0
-,%00%*(#)*(&K%(0&,.5%0(#,%(@%$&(.)c(BK%)(#().)?
A%,.( 5'&%( !0( ,%#*`( &K%)( &K%( O%'( 0&,.5%0( #,%
#2&!C#&%*(!)*!C!*;#@@'(!)(.,*%,(&.(*%2.*%(WK!2K(O%'
!0(*.W)c

KEYBOARD INTERFACE

JK%(+7(O%'5.#,*( !)&%,$#2%(;0%0(/IQU( &.(2.)C%,&
0%,!#@(*#&#( $,.8( &K%(O%'5.#,*( !)&.(#(-#,#@@%@(5'&%
$.,( &K%( -,.2%00.,( &.( ,%#*c( JK%( *#&#( $.,8#&( $,.8
&K%( O%'5.#,*( !0( #( @%#*!)6( 0&#,&( 5!&( $.@@.W%*( 5'( M
*#&#( 5!&0c( /IQU( !0( ,%0%&( 5'( #( -,.2%00.,( ,%#*c
BK%)( #( O%'( !0( -,%00%*`( &K%( 5!&0( #,%( 0K!$&%*( !)&.
/IQUc( BK%)( &K%( 0&#,&( 5!&( #--%#,0( #&( &K%( _^
.;&-;&`(P(5!&0(.$(&K%(*#&#(5'&%(#,%(!)(/IQUc(/IQ>(!0
&K%(Y&K(5!&(.$(&K%(0K!$&(,%6!0&%,c(BK%)(/IQ>(2@.2O0
!)( &K%(0&#,&(5!&`(/IQ>(8;0&(K#C%( &K%(M(5!&0(.$( &K%
*#&#c( /IQ>( &K%)( @#&2K%0( &K%( 0%,!#@( *#&#( !)( /IQ>
#)*(!)&%,,;-&0(&K%(-,.2%00.,c

X)@'(O%'5.#,*0(WK!2K(.-%,#&%( !)( &K%(+7(.,(MQMM
8.*%(W!@@($;)2&!.)(W!&K(&K!0(!)&%,$#2%c
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P?R

SPIN KNOB

JK%(O).5(!0(#)(.-&!2#@(%)2.*%,(5;$$%,%*(5'(/I>Dc
E#2K(&,#)0!&!.)(.$(!&0(.;&-;&0(!0(2@.2O%*(!)&.(/I>Q
.,(/I>>(#)*(6%)%,#&%0(#)( !)&%,,;-&( #&( &K%( .;&-;&
.$(/IQD4c(JK%(-,.2%00.,(O%%-0(&,#2O(.$(&K%(O).5a0
-.0!&!.)(2.)&!);.;0@'c

SPEAKER

JK%(0-%#O%,( !0(*,!C%)(5'(#( &!8%,(.)( &K%(MQ7>MIc
JK%(&!8%,(.;&-;&0(#(0T;#,%(W#C%(WK!2K(!0(%)#5@%*
5'(/IQDV(#)*(*,!C%0(&K%(0-%#O%,(&K,.;6K(_PQGc

CLOCK/CALENDAR

/PQD( !0(#)(=7>RIM>M(,%#@( &!8%(2@.2O(2K!-(WK!2K
O%%-0( &,#2O(.$( &!8%(#)*(*#&%c(JK%( &!8%(5#0%( !0(#
UDcPIM( O^A( .02!@@#&.,(8#*%( 5'(/PQIc( V.&K( /PQD
#)*(/PQI(#,%(5#&&%,'(5#2O%*(;-c

PRINTER INTERFACE

JK%(-,!)&%,( !)&%,$#2%(#@@.W0(02,%%)(*!0-@#'0( &.(5%
-,!)&%*( &.(E-0.)(2.8-#&!5@%(-,!)&%,0c(X;&-;&(*#&#
!0( 5;$$%,%*( 5'( /PQU`( #)( 9"( .2&#@( @#&2Kc( X;&-;&
2.)&,.@( 5!&0( #,%( 5;$$%,%*( 5'( &K%( .-%)( 2.@@%2&.,
*,!C%,( /PQR`( #)*( !)-;&( 2.)&,.@( 5!&0( #,%
*!02,!8!)#&%*(5'(/PQG7(#)*(/PQGNc

VIDEO GRAPHICS INTERFACE

JK%( C!*%.( 6,#-K!20( !)&%,$#2%( !0( 2%)&%,%*( #,.;)*
/M>Q`( #)( ^NIURMR( 6,#-K!20( 2.)&,.@@%,c( JK%
^NIURMR( 6%)%,#&%0( &K%( C!*%.( 0')2( 0!6)#@0`
2.)&,.@0( &K%( C!*%.( 8%8.,'`( #)*( *,#W0( 6,#-K!2
-,!8!&!C%0( 0;2K( #0( @!)%0`( 2!,2@%0`( -.@'6.)0`%&2c`
#)*( .&K%,( K!6K( @%C%@( $;)2&!.)0c( JK%( ^NIURMR
,%@!%C%0(&K%(MQ7>MI($,.8(K#C!)6(&.(2#@2;@#&%(%#2K
C!*%.(!8#6%(#)*(6,%#&@'(!)2,%#0%0(*!0-@#'(0-%%*c

/M>U(#)*(/M>R(#,%(UDO5'&%(L4=0(WK!2K(8#O%(;-
&K%(IRO(C!*%.(8%8.,'c(JK%(C!*%.(02,%%)(!0(IRQ^
5'( RMQ3( #)*( ,%T;!,%0( UM`RQQ( 5'&%0( .$( 8%8.,'c
JK%( ,%8#!)!)6(8%8.,'( !0(;0%*( &.(0&.,%( -#&&%,)0`
$.)&0`( #)*( .&K%,( 6,#-K!2( .5b%2&0c( JK%( *#&#( #)*
#**,%00(#,%(8;@&!-@%F%*(#)*(/M>>(#)*(/>MD( #,%
&K%(#**,%00(@#&2K%0c

N#&#( !0( ,%#*( >I( 5!&0( #&( #( &!8%c( BK%)( *#&#( !0
,%T;!,%*( $.,( &K%( *!0-@#'`( &K%( >I( 5!&0( .$( *#&#( #,%
@#&2K%*( !)&.(/MQR(#)*(/MQY(WK!2K(#,%(-#,#@@%@( &.
0%,!#@( 2.)C%,&%,0c( JK%( C!*%.( *#&#( !0( &K%)( 0K!$&%*
.;&( #&( >UcG( =^A( #)*( 0')2K,.)!A%*( 5'( /MQIVc

/MQU7(5@#)O0(&K%(C!*%.(*#&#(%F2%-&(*;,!)6(#2&!C%
*!0-@#'(&!8%0c

=%8.,'( !0( #22%00%*( &W!2%( *;,!)6( %#2K( *!0-@#'
2'2@%c(JK%( $!,0&(#22%00( ,%#*0( &K%(>I(5!&0(.$( C!*%.
*#&#( $.,( &K%( 2;,,%)&( *!0-@#'( 2'2@%c( JK%( 0%2.)*
#22%00( !0( ;0%*( 5'( &K%( 2.)&,.@@%,( $.,( *,#W!)6
-;,-.0%0c(N;,!)6(&K%(*,#W!)6(#22%00`(*#&#(#&(#)'
#**,%00( 8#'( 5%( ,%#*( .,( W,!&&%)c( JK!0( #@@.W0
*,#W!)6(&.(&#O%(-@#2%(#0($#0&(#0(-.00!5@%c

7.88#)*0(#)*(*#&#(#,%(0%)&($,.8(&K%(MQ7>MI(&.
&K%( ^NIURMR( ;0!)6( #( N=4( 2K#))%@c( JK!0( #@@.W0
&K%( ^NIURMR( &.( -,.2%00( 2.88#)*0( W!&K.;&
K#C!)6(&.(W#!&($.,(&K%(MQ7>MI(&.(0%)*(&K%8c

DISK CONTROLLER

/YQP(!0(#(N+MRPU(*!0O(2.)&,.@@%,(WK!2K(!)&%6,#&%0
#@@( .$( &K%( $;)2&!.)0( .$( &K%( +7( !)&%,$#2%( !)&.( #
0!)6@%( 17c( 4@@( 8.&.,( 2.)&,.@0`( ,%#*( #)*( W,!&%
0!6)#@0`(#)*(*#&#(#,%(#@@(2.)&,.@@%*(5'(&K%(N+MRPUc
4(N=4(2K#))%@(!0(;0%*( &.(0%)*(#)*(,%2%!C%(*#&#
$,.8(&K%(2.)&,.@@%,(!)(.,*%,(&.(0#&!0$'(&K%(*!0O(*,!C%
&!8!)6c

GPIB INTERFACE

JK%( \+1V( f1EEE?RMMh( !)&%,$#2%( !0( -,.C!*%*( 5'
/YQD`( #( J="YY>R4( 2.)&,.@@%,c( /YQU( #)*( /YQR
5;$$%,( *#&#( 1ZX( &.( &K%( \+1V( 2.))%2&.,c( /YQD( !0
-,.6,#88%*( &.( -,.C!*%( #)( !)&%,,;-&( &.( &K%
-,.2%00.,( WK%)%C%,( &K%,%( !0( 5;0( #2&!C!&'
#**,%00%*(&.(&K%(;)!&c

RS232 INTERFACE

JK%( "7HDIR>( /4LJ`( /YQG`( -,.C!*%0( #@@( .$( &K%
/4LJ( $;)2&!.)0( #0(W%@@( #0( 5#;*( ,#&%( 6%)%,#&!.)c
"&#)*#,*(5#;*(,#&%0(;-(&.(>YcDO(2#)(5%(6%)%,#&%*
$,.8( &K%( UcIMIR( =^A( 2@.2Oc( /YQI( 5;$$%,0( &K%
.;&6.!)6( *#&#( #)*( 2.)&,.@( 0!6)#@0c( 1)2.8!)6
0!6)#@0(#,%(,%2%!C%*(5'(/PQG4(#)*(/PQGVc( 1$( &K%
K.0&( 2.8-;&%,( #00%,&0( NJL`( L"DUD( *#&#( .;&-;&
$,.8(&K%(;)!&(W!@@(2%#0%c

JK%(L"DUD(-.,&(!0(#(N7E(#)*(8#'(5%(2.))%2&%*
&.(#(+7(;0!)6(#(0&#)*#,*(0%,!#@(2#5@%( f).&(#( r);@@
8.*%8r(2#5@%hc

EXPANSION CONNECTOR

4@@( 2.)&,.@( .$( &K%( *#&#( #2T;!0!&!.)( K#,*W#,%( !0
&K,.;6K( &K%( 0!6)#@0( .)( &K%( UQ( -!)( %F-#)0!.)
2.))%2&.,c



   CIRCUIT DESCRIPTION

P?G

POWER SUPPLY BOARD

CAUTION: Dangerous voltages are present on
this circuit board whenever the instrument is
attached to an AC power source and the front
panel power switch is "on".

Always disconnect the power cord and wait at
least one minute before opening the unit.
Check the LED at the front edge of the power
supply board. The unit is safe only if the LED
is OFF. If the LED is ON, then DO NOT attempt
any service on the unit.

UNREGULATED POWER SUPPLIES

4(-.W%,(%)&,'(8.*;@%`(W!&K(L<( @!)%( $!@&%,`( !0(;0%*
&.( 2.)$!6;,%( &K%( ;)!&( $.,( >QQ`( >DQ`( DDQ`( .,( DRQ
347c( JK%( @!)%( $!@&%,( ,%*;2%0( ).!0%( $,.8( &K%
!)0&,;8%)&(#)*(,%*;2%0( &K%(;)!&a0( 0;02%-&!5!@!&'( &.
@!)%(C.@&#6%().!0%c(L>( !0(#)( !),;0K( @!8!&%,( &.( @!8!&
&K%( &;,)( .)( 2;,,%)&( #)*( J">( !0( #( &K%,8#@( 0W!&2K
WK!2K( W!@@( !)&%,,;-&( &K%( 47( @!)%( !$( &K%( K%#&( 0!)O
&%8-%,#&;,%(,!0%0(&.(GQe7c

V,!*6%( ,%2&!$!%,0( #,%( ;0%*( &.( -,.C!*%( ;),%6;@#&%*
N7(#&(nDD3`(n>M3(#)*(nM3c("2K.&&O'( *!.*%0( #,%
;0%*($.,(#@@(0;--@!%0(&.(,%*;2%(,%2&!$!%,(@.00%0c

L%0!0&.,0( -,.C!*%( #( 5@%%*( 2;,,%)&( .)( #@@( .$( &K%
;),%6;@#&%*( 0;--@'( $!@&%,( 2#-#2!&.,0c( V%2#;0%( .$
&K%( @#,6%(2#-#2!&#)2%0( !)( &K!0(2!,2;!&`( &K%( &!8%( $.,
&K%( C.@&#6%0( &.( 5@%%*( &.( A%,.( !0( #5.;&( #( 8!);&%
#$&%,(&K%(-.W%,(!0(&;,)%*(.$$c

POWER SUPPLY REGULATORS

JK%( C.@&#6%( ,%6;@#&.,0( -,.C!*%( .;&-;&0( #&( kG3`( ?
G3`(n>G3`(n>M3(#)*(n>D3c(JK%(nG3(,%6;@#&.,0(#,%
*%0!6)%*( &.( .-%,#&%( W!&K( #( C%,'( @.W( *,.-?.;&
C.@&#6%c

/D(!0(#(-,%2!0!.)(GcQQ3(,%$%,%)2%(WK!2K(!0(;0%*(&.
0%&( nG3( .;&-;&( C.@&#6%0c( JK!0( -,.C!*%0( C%,'
#22;,#&%(*!6!&#@(-.W%,(0;--@'(.;&-;&0c

JK%,%(#,%(D(kG3(0;--@!%0`(.)%( &.(-.W%,( &K%(7+/
5.#,*( #)*( *!0O( *,!C%( fkG3�+h`( #)*( .)%( &.( -.W%,
&K%(N"+(9.6!2(V.#,*(fkG3�1hc

JK%( $.@@.W!)6( *%02,!-&!.)( ,%$%,0( &.( &K%( kG3�+
0;--@'( 5;&( *%02,!5%0( &K%( kG3�1( #)*( ?G3( #)*
0;--@!%0(#0(W%@@c

JK%(8#!)(-#00( &,#)0!0&.,( !0(_Gc( JK%( 5#0%( .$( &K!0
&,#)0!0&.,( !0( 2.)&,.@@%*( 0.( &K#&( &K%( %8!&&%,( W!@@
-,.C!*%( #( @.W( !8-%*#)2%( 0.;,2%( .$( G( 3N7c( JK%
2;,,%)&( 6#!)( .$( _G( ,%8#!)0( @#,6%( ;)&!@( &K%
2.@@%2&.,?%8!&&%,(C.@&#6%(*,.-0( &.(#5.;&(QcR(3N7`
K%)2%( &K%( @.W( *,.-?.;&( C.@&#6%( .$( &K%( ,%6;@#&.,c
JK%( 5#0%( .$( _G( !0( *,!C%)( 5'( &K%( %8!&&%,( .$( _I
WK!2K(!0(*,!C%)(5'(&K%(.;&-;&(.$(&K%(.-(#8-`(/UVc
V'( 2.8-#,!)6( &K%( .;&-;&( .$( &K%( ,%6;@#&.,( &.( &K%
GcQQ3( ,%$%,%)2%`( &K%( .-( #8-( 8#!)&#!)0( &K%
,%6;@#&.,a0(.;&-;&(#&(GcQQ(3N7c(JK%(2;,,%)&(.;&-;&
$,.8( &K%( ,%6;@#&.,( !0( 8%#0;,%*( 5'( &K%( Qc>( V
,%0!0&.,(L>Qc(1$(&K%(2;,,%)&(%F2%%*0(#5.;&(D(48-0`
&K%)(&K%(.;&-;&(.$(/U4(&;,)0(.)`(-;@@!)6(&K%(0%)0%
!)-;&( .$( /UV( K!6K`( &K%,%5'( &;,)!)6( .$$( &K%
,%6;@#&.,a0(.;&-;&c

/>>(#)*(/>D(#,%(,%6;@#&.,0($.,(n>G(3N7c(/I`(/P
#)*( />M( #,%( &K%( n>D3( ,%6;@#&.,0c( "!)2%( &K%0%
0;--@!%0( *.( ).&( )%%*( &.( 5%( #22;,#&%`( .;&-;&
0%)0!)6(!0().&(;0%*c

/Y(#)*(/>Q(-,.C!*%(n>M3(0.;,2%0(WK!2K(#,%().&
,%$%,%)2%*(&.( &K%(*!6!&#@(6,.;)*( f#0(#,%(#@@( .$( &K%
0;--@!%0(8%)&!.)%*(#5.C%hc(JK!0(#@@.W0(&K%(#)#@.6
!)-;&0( 5.#,*( &.( %0&#5@!0K( #( 6,.;)*( #&( &K%( 0!6)#@
!)-;&(W!&K.;&(*!6!&#@(6,.;)*().!0%c

/>(-,.C!*%0(-.W%,?;-(#)*(-.W%,?*.W)(,%0%&c

JK%(DR(3N7(5,;0K@%00( $#)(0-%%*( !0(2.)&,.@@%*(5'
&K%( &%8-%,#&;,%( !)( &K%(5.Fc(JK%(W#,8%,( &K%(5.F`
&K%( $#0&%,( &K%( $#)( &;,)0c( BK%)( 2..@`( &K%( >Q( 84
*,#W)(5'(L>(&K,.;6K(LD(!0().&(0;$$!2!%)&(&.(&;,)(.)
_Dc(40(&K%(5.F(W#,80(#5.C%(RQe7`(LD(5%2.8%0(#
K!6K(,%0!0&#)2%(#)*(0.8%(.$(&K%(>Q(84(W!@@(6.(!)&.
&K%( 5#0%( .$( _D( 0-%%*!)6( ;-( &K%( $#)c( N!.*%( N>Q
O%%-0( &K%( $#)(#&(K#@$(0-%%*(%C%)(WK%)(2..@c(JK%
-,.-.,&!.)#@( &%8-%,#&;,%( 2.)&,.@( 2#)( *.;5@%( &K%
$#)(0-%%*(!$()%2%00#,'c



  CIRCUIT DESCRIPTION   

P?I

DSP LOGIC BOARD

OVERVIEW

JK%( N"+( 9X\17( VX4LN( &#O%0( #( *!6!&#@( !)-;&
$,.8(&K%(4ZN(7.)C%,&%,(.)(&K%(4)#@.6(1)-;&(V.#,*
#)*(-%,$.,80(#@@(.$(&K%(2.8-;&#&!.)0(,%@#&%*(&.(&K%
8%#0;,%8%)&(5%$.,%(!&(!0(*!0-@#'%*(.)(&K%(02,%%)c
JK!0( !)2@;*%0( *!6!&#@( K%&%,.*')!)6( f$,%T;%)2'
0K!$&!)6h`( *!6!&#@( $!@&%,!)6( #)*( *.W)0#8-@!)6`( <#0&
<.;,!%,( J,#)0$.,8!)6`( #C%,#6!)6`( #)*( .;&-;&
*!0-@#'( -,.2%00!)6( f02#@!)6`( 8#6)!&;*%( 2#@2`( @.6`
0T,&`(%&2ch(JK%0%($;)2&!.)0(#,%(!8-@%8%)&%*(W!&K!)
#(0'0&%8(2.8-,!0%*(.$( $.;,( $;)2&!.)#@(5@.2O0m( &K%
N!6!&#@( "!6)#@( +,.2%00.,0( fN"+a0h`( &K%( J,!66%,
+,.2%00.,`( &K%( J!8!)6( "!6)#@( \%)%,#&.,( #)*( &K%
1ZX( 1)&%,$#2%c( JK,.;6K( &K%( ;0%( .$( K!6K@'( %$$!2!%)&
#@6.,!&K80`( &K%( 0'0&%8( !0( 2#-#5@%( .$( ,%#@?&!8%
K%&%,.*')!)6(#)*($!@&%,!)6`(#)*(2#)(2.8-;&%(#(G>D
-.!)&( <<J( !)( ;)*%,( >cG( 80c( <<Ja0( 2#)( 5%
2.8-;&%*( .)( &K%( !)2.8!)6( *#&#( $#0&%,( &K#)( &K%
&!8%( !&( &#O%0( &.( 2.8-@%&%( #( &!8%( ,%2.,*c( JK!0( !0
WK#&( #22.;)&0( $.,( &K%( %F&,%8%@'( K!6K( >QQ( O^A
,%#@?&!8%(5#)*W!*&K(.$(&K%("LPIQc

DSP PROCESSORS

JK%("LPIQ(;&!@!A%0(&W.(=.&.,.@#(DR?5!&(N"+GIQQ>
N"+(7K!-0c(JK%(&W.(N"+a0(#,%(2.)$!6;,%*(#@8.0&
!*%)&!2#@@'`( W!&K( 8!).,( *!$$%,%)2%0( ,%$@%2&!)6( &K%
0-%2!$!2($;)2&!.)(.$(%#2K(N"+c(E#2K(N"+(2.)&#!)0
&W.( %F&%,)#@( 5;00%0( ?( #(8%8.,'( 5;0( #)*( #( K.0&
-,.2%00.,( 5;0c( JK%(8%8.,'( 5;0( !0( 2.))%2&%*( &.
UD[(.$(DR(5!&("&#&!2(L4=(f"L4=h(#0(W%@@(#0(0.8%
*%2.*!)6(@.6!2($.,(#22%00(&.(1ZX(*%C!2%0c(JK%(^.0&
-,.2%00.,( 5;0( !0( 2.))%2&%*( &.( &K%( 8#!)( 7+/
V.#,*( C!#( &K%( 1ZX( 1)&%,$#2%( .)( &K%( N"+( 9.6!2
V.#,*c( JK%( 7+/( V.#,*( #2&0( #0( &K%( rK.0&r
-,.2%00.,( &.( &K%( N"+a0( #)*( 2.)&,.@0( #@@( .$( &K%!,
$;)2&!.)0c( N"+( $!,8W#,%( #)*( 2.88#)*0( #,%
*.W)@.#*%*( $,.8( &K%( 7+/( V.#,*( &.( !)C.O%
*!$$%,%)&(.-%,#&!)6(8.*%0c(E#2K(N"+(#@0.(K#0(&W.
*%*!2#&%*(0%,!#@(-.,&0m(.)%( $.,( ,%2%!C!)6`(#)*(.)%
$.,( &,#)08!&&!)6c( JK%0%( -.,&0( #,%( ;0%*( $.,
&,#)0$%,,!)6(-#,&!#@@'(-,.2%00%*(*#&#c

JK%( $!,0&(N"+(-,.2%00.,`(/>Q>`( !0( ,%0-.)0!5@%( $.,
$,%T;%)2'( 0K!$&!)6( &K%( !)-;&( 0!6)#@( $,.8( &K%( 4ZN
2.)C%,&%,`( $!@&%,!)6( #)*( *.W)0#8-@!)6c( 1)( 0K.,&`
&K%($!,0&(N"+(+,.2%00.,(%F&,#2&0(#(0%@%2&(-.,&!.)(.$
&K%( $,%T;%)2'( 0-%2&,;8( $,.8( &K%( *!6!&!A%*( !)-;&
0!6)#@(f$.,(%F#8-@%(&K%(0-%2&,;8($,.8(YYcP(O^A(&.
YYcM(O^Ah( #)*( ,%*;2%0( &K%( 0#8-@!)6( ,#&%( .$( &K%
,%0;@&!)6( *#&#( 0&,%#8( &.( ,%$@%2&( &K%( 5#)*W!*&K( .$
&K%( 0%@%2&%*( $,%T;%)2'( 0-#)c( L%2#@@( &K#&( &K%

0#8-@!)6( ,#&%( 8;0&( 5%( #&( @%#0&( &W!2%( &K#&( .$( &K%
$,%T;%)2'( 0-#)c( N#&#( !0( ,%2%!C%*( $,.8( &K%( 4ZN
7.)C%,&%,( C!#( !&0( *%*!2#&%*( 0%,!#@( ,%2%!C%( -.,&c
JK%( ,%0;@&0( .$( &K%( K%&%,.*')!)6`( $!@&%,!)6( #)*
*.W)0#8-@!)6(#,%(-#00%*(.)( &.( &K%( 0%2.)*(N"+
C!#( &K%(0%,!#@( &,#)08!&(-.,&c(V%2#;0%(*#&#(0%)&( &.
&K%( 0%2.)*( N"+( !0( !)( 2.8-@%F( $.,8`( &K%,%( #,%
#2&;#@@'( &W.( *#&#( 0&,%#80( 0%)&`( .)%( ,%-,%0%)&!)6
,%#@( *#&#( #)*( &K%( .&K%,( ,%-,%0%)&!)6( !8#6!)#,'
*#&#c( />QG( 0&.,%0( #)( .;&-;&( $@#6( 0.( &K#&( &K%
0%2.)*( N"+( 2#)( *!0&!)6;!0K( r,%#@r( *#&#( -.!)&0
$,.8(r!8#6!)#,'r(*#&#(-.!)&0c(/>QI(!0(#(+49(WK!2K
-,.C!*%0(0.8%(*%2.*!)6( @.6!2( $.,( 1ZX(0&,.5%0(#)*
!)&%,,;-&( @!)%0( #)*( #@0.( -%,$.,80( 0.8%
2.8-;&#&!.)0(!)(K#,*W#,%($.,(&K%($!,0&(N"+c

JK%(0%2.)*(N"+(-,.2%00.,`(/DQ>`( !0( ,%0-.)0!5@%
$.,( <<J( 2.8-;&#&!.)0`( &,!66%,( 2.8-;&#&!.)0`
#C%,#6!)6( #@6.,!&K80`( #)*( .;&-;&( *!0-@#'
-,.2%00!)6c(N#&#($,.8(&K%($!,0&(N"+(!0(,%2%!C%*(5'
&K%( 0%2.)*( N"+( C!#( !&0( 0%,!#@( ,%2%!C%( -.,&( #)*
0&.,%*( !)( #( 5;$$%,c( <<Ja0( #,%( -%,$.,8%*( .)( &K%
*#&#( !)( &K%( 5;$$%,( .)2%( &K%( 5;$$%,( !0( $!@@%*( W!&K( #
0;$$!2!%)&( );85%,( .$( -.!)&0c( 4$&%,( &K%( <<J( !0
2.8-;&%*`( -K#0%( 2.,,%2&!.)0( #,%( 8#*%( ;0!)6
!)$.,8#&!.)( $,.8( &K%( &,!66%,( 2!,2;!&,'( f!$( &,!66%,( !0
%)#5@%*hc(JK%(<<J(!0(&K%)(#C%,#6%*(W!&K(-,%C!.;0
<<J(0-%2&,#( f!$( #C%,#6!)6( !0(%)#5@%*hc(9#0&@'`( &K%
0-%2&,#(!0(-,%-#,%*($.,(*!0-@#'(.)(&K%(7LJ(02,%%)c
N%-%)*!)6(;-.)(&K%(;0%,a0(,%T;%0&`(02#@!)6`(@.6(.,
0T,&( $;)2&!.)0( )%%*( &.( 5%( -%,$.,8%*( .)( &K%( <<J
0-%2&,#c

TRIGGER

JK%(J,!66%,($;)2&!.)(.$(&K%("LPIQ(#@@.W0(&K%(;0%,
&.( 2.)&,.@( WK%)( &K%( !)0&,;8%)&( W!@@( 0&#,&( &#O!)6
*#&#( $.,( &K%( <<J( 2.8-;&#&!.)c( <.,( %F#8-@%`( #
;0%,( W!0K%0( &.( %F#8!)%( &K%( 0-%2&,;8( .$( #
&,#)0!%)&( !)*;2%*( 5'( #( K#88%,( 5@.W( &.( #
8%2K#)!2#@( 0&,;2&;,%c( 4( &,#)0*;2%,( 2.))%2&%*( &.
&K%(K#88%,(-,.C!*%0(#(-;@0%(;-.)( !8-#2&(.$( &K%
K#88%,c( JK#&( -;@0%( 2#)( 5%( ;0%*( &.( r&,!66%,r( &K%
0&#,&( .$( *#&#( 2.@@%2&!.)( 5'( &K%("LPIQ( 0.( &K#&( &K%
,%0;@&!)6( &,#)0!%)&( !0( 2#-&;,%*( !)( .)%( <<J( &!8%
,%2.,*c

JK%(J,!66%,(!)-;&(2#)(5%(#(JJ9(@%C%@(0!6)#@(.,(#)
#)#@.6( 0!6)#@c( JUQ>( -,.C!*%0( 0.8%( 2.88.)?
8.*%( ,%b%2&!.)( $.,( &K%( &,!66%,( !)-;&c( L%@#'( [UQD
0%@%2&0(JJ9(.,(4)#@.6(9%C%@(J,!66%,c(L%@#'([UQ>
#@@.W0( &K%( &,!66%,(0!6)#@( &.(2.8%( $,.8( &K%( .;&-;&



   CIRCUIT DESCRIPTION

P?P

.$( &K%(#)#@.6( $,.)&?%)*( #8-@!$!%,0( .,( &K%( %F&%,)#@
rJL1\\ELr($,.)&(-#)%@(VH7c(J,!66%,(0!6)#@0(-#00
&K,.;6K( &K%( PR<MI( ]XL( 6#&%( WK%,%( !&( 2#)( 5%
!)C%,&%*( !$( $#@@!)6( %*6%( &,!66%,( 0@.-%( !0( 0%@%2&%*c
JJ9(&,!66%,0(-,.2%%*(*!,%2&@'(&.(&K%(<MI(]XL(6#&%
C!#(0.8%(!)-;&(-,.&%2&!.)c(4)#@.6(@%C%@(0!6)#@0(#,%
$!,0&( 2.)C%,&%*( &.( #( JJ9( 0!6)#@( C!#( K!6K?0-%%*
2.8-#,#&.,( /UQU( #)*( &K%)( -,.2%%*( &.( &K%( <MI
]XL(6#&%c

4&(&K%(K%#,&(.$(&K%(&,!66%,(!)-;&(!0(&K%(#)#@.6(K!6K?
0-%%*( 2.8-#,#&.,`( /UQU( f9J>Q>Ihc( 1&a0( !)-;&( !0
5;$$%,%*( 5'( /UQ>4( #)*( -,.&%2&%*( 5'( ,%0!0&.,
HUQ>4( #)*( *!.*%0( NUQ>( #)*( NUQDc( 7UQ>
-,.C!*%0( K!6K?$,%T;%)2'( K'0&%,%0!0( WK%)( &K%
.;&-;&( @#&2K( 2#)).&( ,%0-.)*( $#0&( %).;6K`( #)*
/UQ>V( #)*( /UQD4( -,.C!*%( @.W?$,%T;%)2'
K'0&%,%0!0c(LUQR( #)*(HUQ>V( *%&%,8!)%( &K%( @%C%@
.$(K'0&%,%0!0c(JK%(N7(&,!66%,(@%C%@(!0(0%&(5'(&K%(M?
5!&(N47(/G>UVc(/G>G(5;$$%,0(&K%(N47(.;&-;&(#)*
-,.C!*%0(#(N7(.$$0%&(&.(2.,,%2&(&K%(.$$0%&($,.8(&K%
#)&!?#@!#0!)6( $!@&%,c( /UQR( 6;#,#)&%%0( &K#&( &,!66%,0
.22;,( .)( &K%( )%F&( ,!0!)6( %*6%( .$( &K%( .;&-;&( $,.8
]XL( 6#&%( /UQDVc( <@!-?<@.-0( /UQRV( #)*( /UQG4
0')2K,.)!A%( &K%( &,!66%,( 0!6)#@( &.( &K%( !)&%,)#@( UQ
=^A( 2@.2Oc( <@!-?<@.-( /UQG( @#&2K%0( &K%( &,!66%,
0!6)#@( #)*( 0&#'0( K!6K( ;)&!@( 2@%#,%*c( <@!-?<@.-0
/UQI4(#)*(/UQIV( 0')2K,.)!A%( &K%( &,!66%,( 0!6)#@
&.(&K%(4ZN(0#8-@!)6(2@.2O(#)*(N"+(0%,!#@(-.,&c

TIMING SIGNAL GENERATOR

JK%( &!8!)6( 0!6)#@( 6%)%,#&.,( -,.C!*%0( #@@( &!8!)6
0!6)#@0( $.,( &K%( 4ZN( 7.)C%,&%,`( J,!66%,( 7!,2;!&,'
#)*( N"+( -,.2%00.,( 0%,!#@( -.,&0c( /IQM( !0( #( +49
WK!2K(!8-@%8%)&0(#(>>M(0&#&%(P?5!&(2.;)&%,c(/IQY
!0(#@0.(#(+49( #)*( !8-@%8%)&0( #( >>M( 0&#&%( 0&#&%?
8#2K!)%( #)*( 6%)%,#&%0( #@@( &K%( &!8!)6( 0!6)#@0
)%%*%*(.)(&K%(N"+(9.6!2(V.#,*c(/I>Q( !0(#(K!6K?
0-%%*( @#&2K( ;0%*( &.( @#&2K( &K%( 0&#&%( .$( &K%( &!8!)6
6%)%,#&.,(WK%)(#(&,!66%,(0!6)#@(!0(*%&%2&%*c

I/O INTERFACE TO CPU BOARD

JK%( 1ZX( !)&%,$#2%( -,.C!*%0( &K%( 2.88;)!2#&!.)
-#&KW#'( 5%&W%%)( &K%( N"+( 9.6!2( V.#,*( #)*( &K%
8#!)(7+/(V.#,*c(/IQ>(#)*(/IQD(#,%(5;$$%,0( $.,
&K%(#**,%00(#)*(*#&#(5;0(2.))%2&!.)0c(V.&K(5;$$%,
2K!-0( #,%( %)#5@%*( .)@'( WK%)( &K%( 7+/( V.#,*( !0
W,!&!)6(&.(&K%(N"+(9.6!2(V.#,*c(JK!0(K%@-0(!0.@#&%
&K%( #2&!C!&'( .)( &K%( 7+/( V.#,*( $,.8( #$$%2&!)6
2!,2;!&,'(.)(&K%(N"+(9.6!2(V.#,*c(/IQU(#)*(/IQR
#,%( 0!8-@%( N?&'-%( @#&2K%0( ;0%*( &.( K.@*
2.)$!6;,#&!.)(*#&#($.,(&K%(N"+(9.6!2(V.#,*c(/IQG
!0(&K%(8#!)(*%2.*%,(+49(#)*(6%)%,#&%0(#@@(.$( &K%
2K!-(0%@%2&0(#)*(0&,.5%0()%%*%*(5'(&K%(N"+(9.6!2
V.#,*c



  CIRCUIT DESCRIPTION   

P?M

ANALOG INPUT BOARD

OVERVIEW

JK%( 4)#@.6( 1)-;&( V.#,*( -,.C!*%0( &K%( C%,'
!8-.,&#)&(@!)O(5%&W%%)(&K%(;0%,a0(!)-;&(0!6)#@(#)*
&K%(N"+(-,.2%00.,c(<,.8(&K%($,.)&(-#)%@(VH7`(&K%
;0%,a0(0!6)#@(-#00%0(&K,.;6K(#(@.W(*!0&.,&!.)($,.)&?
%)*( #8-@!$!%,`( 6#!)( 0&#6%0`( #&&%);#&.,0`( #)&!?
#@!#0!)6($!@&%,`(#)*( $!)#@@'(#)(4ZN(7.)C%,&%,c(X)2%
2.)C%,&%*(&.(*!6!&#@($.,8`(&K%(!)-;&(0!6)#@(!0(,%#*'
&.(5%(-,.2%00%*(5'(&K%(N!6!&#@("!6)#@(+,.2%00.,0c

INPUT AMPLIFIER

JK%( 6.#@( .$( #)'( 8%#0;,%8%)&( !)0&,;8%)&( !0( &.
-%,$.,8(0.8%(6!C%)(8%#0;,%8%)&(WK!@%(#$$%2&!)6
&K%(T;#)&!&!%0(&.(5%(8%#0;,%*(#0(@!&&@%(#0(-.00!5@%c
40( 0;2K`( &K%( !)-;&( #8-@!$!%,( !0( .$&%)( &K%( 8.0&
2,!&!2#@(0&#6%(!)(&K%(%)&!,%(0!6)#@(-#&Kc(JK%(*%0!6)
.$( &K%( $,.)&(%)*( !)-;&(#8-@!$!%,( !)( &K%("LPIQ(W#0
*,!C%)( 5'( #)( %$$.,&( &.( -,.C!*%( .-&!8;8
-%,$.,8#)2%( !)( &K%( $.@@.W!)6(#,%#0m( !)-;&( C.@&#6%
).!0%`( !)-;&( 2;,,%)&( ).!0%`( !)-;&( 2#-#2!&#)2%`
K#,8.)!2(*!0&.,&!.)`(#)*( 2.88.)(8.*%( ,%b%2&!.)
f7=Lhc(J.(-,.C!*%(0;2K(-%,$.,8#)2%`(#(<EJ(!)-;&
*!$$%,%)&!#@(#8-@!$!%,(W!&K(2.88.)?8.*%($%%*5#2O
#,2K!&%2&;,%(W#0( 2K.0%)c( JK%( !)-;&( 0!6)#@( !0( $!,0&
-#00%*( &K,.;6K( #( 0%,!%0( .$( ,%@#'0( &.( 0%@%2&( !)-;&
8.*%`(!)-;&(2.;-@!)6(#)*( !)-;&(#&&%);#&!.)c(JK%(?
UQ(*V( !)-;&(#&&%);#&.,( $.,8%*(5'( ,%0!0&.,0(L>QD?
L>QG( 0%,C%0( &.( #&&%);#&%( C%,'( @#,6%( 0!6)#@0( &K#&
%)&%,( &K%( !)0&,;8%)&( 5;&( #@0.( 0%,C%0( #( *;#@
-;,-.0%(.$(-,.C!*!)6(-,.&%2&!.)( &.( &K%( !)-;&(<EJ0
!)( &K%(-,%0%)2%(.$( C%,'( K!6K( C.@&#6%0( fp( PG3-Ohc
J.( -,%C%)&( *#8#6%( &.( &K%( !)-;&( <EJ0`( &K%( !)-;&
C.@&#6%( !0( 8.)!&.,%*( 5'( 2.8-#,#&.,( />QGc( ^!6K
C.@&#6%0( 2#;0%( &K%( !)-;&( #&&%);#&.,( &.( 5%
#;&.8#&!2#@@'(%)6#6%*(,%6#,*@%00(.$(&K%(;0%,(6#!)
0%&&!)6( #&( &K%( $,.)&( -#)%@c( L%0!0&.,0( L>QP( #)*
L>QM( -,.C!*%( 0.8%( !)-;&( -,.&%2&!.)( &.( &K%( !)-;&
<EJ0`( W!&K( .)@'( #( 0@!6K&( -%)#@&'( !)( !)-;&( C.@&#6%
).!0%c( JK%( !)-;&( <EJ0( />QQ4( #)*( />QQV( #,%
%F&,%8%@'(@.W?).!0%(8#&2K%*(<EJa0(W!&K(#(C.@&#6%
!)-;&( ).!0%( .$( #--,.F!8#&%@'( UcG( )CZj^Ac( J.
!8-,.C%( *!0&.,&!.)( -%,$.,8#)2%`( &K%( !)-;&( <EJ0
#,%(2#02.*%*(&.(8#!)&#!)(#(2.)0&#)&(*,#!)?0.;,2%
C.@&#6%( #2,.00( %#2K( <EJc( JK!0( -,%C%)&0
8.*;@#&!.)( .$( &K%( *,#!)?0.;,2%( C.@&#6%( 5'( &K%
!)-;&( C.@&#6%c( />QR( 0%)0%0( &K%( 0.;,2%( C.@&#6%
#)*(8#!)&#!)0( &K%(0#8%(C.@&#6%(#&( &K%(*,#!)(W!&K
0.8%( N7( .$$0%&( *%&%,8!)%*( 5'( ,%0!0&.,0( L>>U?
L>>I( #)*( L>DQ?L>DUc( />QU( -,.C!*%0( 2.88.)?

8.*%( $%%*5#2O( #)*( 8#!)&#!)0( #( 2.)0&#)&( *,#!)
2;,,%)&( !)(%#2K(<EJc(JK%(6#!)(.$( &K%( $,.)&(%)*( !0
%!&K%,(D(.,(>Q(#0(0%@%2&%*(5'(,%@#'([>QPc(BK%)(#
6#!)( .$( >Q( !0( 0%@%2&%*`( &K%( .$$0%&( #)*( 7=L( #,%
#*b;0&%*(C!#(+>QD(#)*(+>Q>(,%0-%2&!C%@'c(BK%)(#
6#!)(.$(D(!0(0%@%2&%*`(.$$0%&(#)*(7=L(#,%(#*b;0&%*
C!#(+>QR(#)*(+>QU(,%0-%2&!C%@'c

GAIN STAGES AND ATTENUATORS

7.@@%2&!C%@'`( &K%( $,.)&( %)*( #8-@!$!%,`( 6#!)( 0&#6%0
#)*(#&&%);#&.,0(-,.C!*%(#&&%);#&!.)($,.8(?>D*V(&.
Q(*V(#)*(6#!)( $,.8(kD*V(&.(kIQ*V( !)(D*V(0&%-0c
JK!0( !0( #22.8-@!0K%*( &K,.;6K( &K%( $,.)&?%)*
#8-@!$!%,`( &W.( 6#!)( 0&#6%0( #)*( #( ,%0!0&!C%( @#**%,
#&&%);#&.,c

JK%( $!,0&( 6#!)( 0&#6%( !0( 2.)$!6;,#5@%( #0( %!&K%,( #
k>R*V( .,( kDQ*V( #8-@!$!%,c( JK%( 0%2.)*( 0&#6%
-,.C!*%0( .)@'( .)%( 6#!)( 0%&&!)6( .$( kDQ*Vc( J.
#2K!%C%( &K%( *%0!,%*( 6#!)`( &K%( $,.)&( %)*( #8-@!$!%,
#)*(&K%0%(&W.(6#!)(0&#6%0(#,%(2#02#*%*(&.6%&K%,c
1$(#)'(-#,&!2;@#,(6#!)(0&#6%(!0().&()%%*%*`(!&a0(!)-;&
!0( 6,.;)*%*c( JK!0( 8#!)&#!)0( #( 2@%#)%,( -.W%,
0;--@'`(#)*(,%*;2%0(&K%(#5!@!&'(.$(-.&%)&!#@@'(@#,6%
0!6)#@0(!)(;);0%*(6#!)(0&#6%0($,.8(!)&%,#2&!)6(W!&K
&K%( !)-;&( 0!6)#@( &.( 2#;0%( K#,8.)!2( *!0&.,&!.)c
/DQI($.,80(#)(#)#@.6(8;@&!-@%F%,(#)*(0%@%2&0(.)%
.$( &K%( &K,%%( 6#!)( 0&#6%( .;&-;&0( .,( #)( #&&%);#&%*
$,.)&( %)*( #8-@!$!%,( .;&-;&c( JK!0( %)#5@%0( 0%C%,#@
*!$$%,%)&(.C%,#@@(6#!)0(&.(5%(,%#@!A%*(WK!@%(;&!@!A!)6
#( 8!)!8;8( );85%,( .$( 6#!)( 0&#6%0c( JK%( !)-;&
0!6)#@( !0( )%C%,( -#00%*( &K,.;6K( #( 6#!)( 0&#6%
;))%2%00#,!@'c( JK!0( !8-,.C%0( &K%( ).!0%( #)*
K#,8.)!2( *!0&.,&!.)( -%,$.,8#)2%( .$( &K%( .C%,#@@
#8-@!$!%,c(L%$%,%)2%*(&.(&K%(!)-;&(.$(&K%($,.)&(%)*
#8-@!$!%,`( 6#!)0( .$( ?D*V`( kI*V`( kDQ*V`( kUR*V`
kRQ*V`(kGR*V(#)*(kIQ*V(#,%(,%#@!A#5@%c

JK%( ,%0!0&!C%( @#**%,( #&&%);#&.,( -,.C!*%0
#&&%);#&!.)($,.8(Q*V(&.(?>D*V(!)(D(*V(0&%-0c(JK!0
!8-,.C%0( &K%( ,%0.@;&!.)( W!&K( WK!2K( 6#!)( 2#)( 5%
0%@%2&%*c(4&( &K%(.;&-;&(.$( &K%(#&&%);#&.,( !0(/D>>`
WK!2K(*%&%2&0(.C%,@.#*0c

ANTI-ALIASING FILTER

J.( -,%C%)&( #@!#0!)6`( &K%( !)-;&( 0!6)#@( -#00%0
&K,.;6K( #( @.W?-#00( $!@&%,( 0.( &K#&( #@@( $,%T;%)2'
2.8-.)%)&0( 6,%#&%,( &K#)( K#@$( &K%( 0#8-@!)6
$,%T;%)2'(#,%(#&&%);#&%*(5'(#&(@%#0&(YI(*Vc(JK!0(!0

#22.8-@!0K%*( W!&K( #)( M?A%,.( Y?-.@%( %@@!-&!2#@( @.W
-#00( $!@&%,c( JK%( -#00( 5#)*( .$( &K!0( $!@&%,( !0( N7( &.

>QQO^A( W!&K( #( ,!--@%( .$( QcDG( *Vc( JK%( 0&.-5#)*
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5%6!)0( #&( >GI( O^Ac( "&.-5#)*( #&&%);#&!.)( !0
).8!)#@@'(>QQ(*Vc

JK%(#,2K!&%2&;,%(.$( &K%( $!@&%,( !0(5#0%*(.)(#(0!)6@'
&%,8!)#&%*( -#00!C%( 97( @#**%,( $!@&%,c( 9a0( #,%
0!8;@#&%*(W!&K(#2&!C%(6',#&.,0( $.,8%*( 5'( .-?#8-
-#!,0c( +#00!C%( 97( @#**%,( $!@&%,0( K#C%( &K%( 0-%2!#@
2K#,#2&%,!0&!2( .$( 5%!)6( C%,'( &.@%,#)&( .$( C#,!#&!.)0
!)( 2.8-.)%)&( C#@;%0c( V%2#;0%( ).( 0%2&!.)( .$( &K%
@#**%,( !0( 2.8-@%&%@'( !0.@#&%*( $,.8( &K%( .&K%,`( #
2K#)6%( !)(C#@;%(.$( #)'( 0!)6@%( 2.8-.)%)&( #$$%2&0
&K%( %)&!,%( @#**%,c( JK%( *%0!6)( .$( &K%( 97( @#**%,
K.W%C%,`( !0( 0;2K( &K#&( &K%( 2K#,#2&%,!0&!20( .$( &K%
,%0&( .$( &K%( @#**%,( W!@@( 0K!$&( &.( #22.;)&( $.,( &K%
2K#)6%(!)(0;2K(#(W#'(#0(&.(8!)!8!A%(!&0(%$$%2&(.)
&K%( @#**%,c( H.&( .)@'( *.%0( &K!0( @..0%)( &K%
,%T;!,%8%)&($.,(%F&,%8%@'(K!6K(#22;,#2'(,%0!0&.,0
#)*( 2#-#2!&.,0`( 5;&( !&( #@0.( 8#O%0( &K%( $!@&%,
%F&,%8%@'( 0&#5@%( *%0-!&%( W!*%( &%8-%,#&;,%
C#,!#&!.)0c(40(0;2K`( &K%(#)&!?#@!#0!)6( $!@&%,(;0%*( !)
&K%( "LPIQ( *.%0( ).&( %C%,( ,%T;!,%( 2#@!5,#&!.)( &.
8%%&0(!&0(0-%2!$!2#&!.)0c

<.@@.W!)6( &K%(#)&!?#@!#0!)6( $!@&%,( !0(#(6#!)(0&#6%( &.
5;$$%,( &K%( .;&-;&( .$( &K%( $!@&%,( #)*( &.( -,.C!*%( #
08#@@( #8.;)&( .$( 6#!)( 5%$.,%( 6.!)6( &.( &K%( 4ZN
7.)C%,&%,c( J.( 8!)!8!A%( .$$0%&`( M?5!&( N47( /UQP
-,.C!*%0( #)( .$$0%&( C.@&#6%( &.( 2.8-%)0#&%( $.,
.$$0%&0( #22;8;@#&%*( !)( &K%( 6#!)( 0&#6%0c( /UQY
0%)*0( &K%( .;&-;&( .$( &K%( $!@&%,( &.( &K%( N"+( 9.6!2
V.#,*( $.,( !)&%,)#@( &,!66%,!)6( -;,-.0%0c( N!.*%0
NUQ>?NUQR( -,.C!*%( !)-;&( -,.&%2&!.)( $.,( &K%( 4ZN
2.)C%,&%,c

A/D CONVERTER

JK%(4ZN(7.)C%,&%,( 2.)C%,&0( &K%( $!)#@( 0!6)#@( &.( #
*!6!&#@( *#&#( 0&,%#8c( 7.)C%,0!.)( &#O%0( -@#2%( #&( #
,#&%( .$( DGI`QQQ( 0#8-@%0( -%,( 0%2.)*c( 4( V;,,?
V,.W)(+7=>PGQ(>M?5!&(4ZN(7.)C%,&%,(!0(;0%*( $.,
&K!0(-;,-.0%c

I/O INTERFACE

JK%( 4)#@.6( 1)-;&( V.#,*( 2.88;)!2#&%0( W!&K( &K%
7+/(V.#,*( C!#( !&0( 1ZX( 1)&%,$#2%c( 17a0(/GQR?/GQI
$.,8( #( DR( 5!&( 0K!$&( ,%6!0&%,( #)*( @#&2Kc( N#&#( !0
0K!$&%*(!)(0%,!#@@'($,.8(&K%(7+/(V.#,*(#)*(@#&2K%*
&.(!)&%,)#@( @#&2K%0c(JK%(.;&-;&0(.$( &K%( @#&2K%0(#,%
;0%*( &.( 2.)&,.@( ,%@#'0`( 0W!&2K%0`( %&2c( /GQU( .-&.?
!0.@#&%0( &K%( 0!6)#@0( $.,( &K%( 0K!$&( ,%6!0&%,0( &.
-,%C%)&(N"+(9.6!2(V.#,*(H.!0%($,.8(%)&%,!)6(&K%
4)#@.6( 1)-;&( V.#,*c( J!8!)6( 0!6)#@0( $.,( &K%( 4ZN
7.)C%,&%,( #,%( ,%2%!C%*( C!#( -;@0%( &,#)0$.,8%,0
JGQ>?JGQU(2.)$!6;,%*(#0(2.88.)?8.*%(,%b%2&!.)
&,#)0$.,8%,0( &.( !0.@#&%( &K%( #)#@.6( #)*( *!6!&#@
6,.;)*0c

POWER

"%C%,#@( C.@&#6%0( #,%( 6%)%,#&%*( .)( &K%( 4)#@.6
1)-;&(V.#,*(@.2#@@'c(n>G3(!0(6%)%,#&%*($.,(8.0&(.$
&K%(#)#@.6( 17a0c(4( *%*!2#&%*( n>G3( 0;--@'( !0( #@0.
6%)%,#&%*( $.,( &K%( $,.)&?%)*( #8-@!$!%,c( nG3( !0
6%)%,#&%*( $.,( &K%( 4ZN( 7.)C%,&%,( #0( W%@@( #0( #
*!6!&#@(kG3( $.,( &K%(*!6!&#@( 17a0( &K#&( -,.C!*%( &!8!)6
0!6)#@0( &.( &K%(4ZNc( 9#0&@'`( #).&K%,( kG3( 0;--@'( !0
6%)%,#&%*( $.,( #@@( .&K%,( *!6!&#@( @.6!2( #)*( k>D3( $.,
,%@#'0c
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ANALOG INPUT BOARD

OVERVIEW

The Analog Input Board provides the very important
link between the user's input signal and the DSP
processor. From the front panel BNC, the user's
signal passes through a low distortion front-end
amplifier, gain stages, attenuators, anti-aliasing
filter, and finally an A/D Converter. Once converted
to digital form, the input signal is ready to be
processed by the Digital Signal Processors.

INPUT AMPLIFIER

The goal of any measurement instrument is to
perform some given measurement while affecting
the quantities to be measured as little as possible.
As such, the input amplifier is often the most
critical stage in the entire signal path. The design of
the front end input amplifier in the SR760 was driven
by an effort to provide optimum performance in the
following areas: input voltage noise, input current
noise, input capacitance, harmonic distortion, and
common mode rejection (CMR). To provide such
performance, a FET input differential amplifier with
common-mode feedback architecture was chosen.
The input signal is first passed through a series of
relays to select input mode, input coupling and
input attenuation. The -30 dB input attenuator
formed by resistors R102-R105 serves to attenuate
very large signals that enter the instrument but also
serves a dual purpose of providing protection to the
input FETs in the presence of very high voltages (>
75Vpk). To prevent damage to the input FETs, the
input voltage is monitored by comparator U105.
High voltages cause the input attenuator to be
automatically engaged regardless of the user gain
setting at the front panel. Resistors R107 and R108
provide some input protection to the input FETs,
with only a slight penalty in input voltage noise. The
input FETs U100A and U100B are extremely low-
noise matched FET's with a voltage input noise of
approximately 3.5 nv/�Hz. To improve distortion
performance, the input FETs are cascoded to
maintain a constant drain-source voltage across
each FET. This prevents modulation of the drain-
source voltage by the input voltage. U104 senses
the source voltage and maintains the same voltage
at the drain with some DC offset determined by
resistors R113-R116 and R120-R123. U103 provides

common-mode feedback and maintains a constant
drain current in each FET. The gain of the front end
is either 2 or 10 as selected by relay K107. When a
gain of 10 is selected, the offset and CMR are
adjusted via P102 and P101 respectively. When a
gain of 2 is selected, offset and CMR are adjusted
via P104 and P103 respectively.

GAIN STAGES AND ATTENUATORS

Collectively, the front end amplifier, gain stages and
attenuators provide attenuation from -12dB to 0 dB
and gain from +2dB to +60dB in 2dB steps. This is
accomplished through the front-end amplifier, two
gain stages and a resistive ladder attenuator.

The first gain stage is configurable as either a
+14dB or +20dB amplifier. The second stage
provides only one gain setting of +20dB. To achieve
the desired gain, the front end amplifier and these
two gain stages are cascaded together. If any
particular gain stage is not needed, it's input is
grounded. This maintains a cleaner power supply,
and reduces the ability of potentially large signals in
unused gain stages from interacting with the input
signal to cause harmonic distortion. U206 forms an
analog multiplexer and selects one of the three gain
stage outputs or an attenuated front end amplifier
output. This enables several different overall gains to
be realized while utilizing a minimum number of
gain stages. The input signal is never passed
through a gain stage unnecessarily. This improves
the noise and harmonic distortion performance of
the overall amplifier. Referenced to the input of the
front end amplifier, gains of -2dB, +6dB, +20dB,
+34dB, +40dB, +54dB and +60dB are realizable.

The resistive ladder attenuator provides attenuation
from 0dB to -12dB in 2 dB steps. This improves the
resolution with which gain can be selected. At the
output of the attenuator is U211, which detects
overloads.

ANTI-ALIASING FILTER

To prevent aliasing, the input signal passes through
a low-pass filter so that all frequency components
greater than half the sampling frequency are
attenuated by at least 96 dB. This is
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accomplished with an 8-zero 9-pole elliptical low
pass filter. The pass band of this filter is DC to
100kHz with a ripple of 0.25 dB. The stopband
begins at 156 kHz. Stopband attenuation is
nominally 100 dB.

The architecture of the filter is based on a singly
terminated passive LC ladder filter. L's are
simulated with active gyrators formed by op-amp
pairs. Passive LC ladder filters have the special
characteristic of being very tolerant of variations in
component values. Because no section of the
ladder is completely isolated from the other, a
change in value of any single component affects the
entire ladder. The design of the LC ladder however,
is such that the characteristics of the rest of the
ladder will shift to account for the change in such a
way as to minimize its effect on the ladder. Not only
does this loosen the requirement for extremely high
accuracy resistors and capacitors, but it also
makes the filter extremely stable despite wide
temperature variations. As such, the anti-aliasing
filter used in the SR760 does not ever require
calibration to meets its specifications.

Following the anti-aliasing filter is a gain stage to
buffer the output of the filter and to provide a small
amount of gain before going to the A/D Converter.
To minimize offset, 8-bit DAC U307 provides an
offset voltage to compensate for offsets
accumulated in the gain stages. U309 sends the
output of the filter to the DSP Logic Board for
internal triggering purposes. Diodes D301-D304
provide input protection for the A/D converter.

A/D CONVERTER

The A/D Converter converts the final signal to a
digital data stream. Conversion takes place at a
rate of 256,000 samples per second. A Burr-Brown
PCM1750 18-bit A/D Converter is used for this
purpose.

I/O INTERFACE

The Analog Input Board communicates with the
CPU Board via its I/O Interface. IC's U504-U506
form a 24 bit shift register and latch. Data is shifted
in serially from the CPU Board and latched to
internal latches. The outputs of the latches are used
to control relays, switches, etc. U503 opto-isolates
the signals for the shift registers to prevent DSP
Logic Board Noise from entering the Analog Input
Board. Timing signals for the A/D Converter are
received via pulse transformers T501-T503
configured as common-mode rejection transformers
to isolate the analog and digital grounds.

POWER

Several voltages are generated on the Analog Input
Board locally. ±15V is generated for most of the
analog IC's. A dedicated ±15V supply is also
generated for the front-end amplifier. ±5V is
generated for the A/D Converter as well as a digital
+5V for the digital IC's that provide timing signals to
the A/D. Lastly, another +5V supply is generated
for all other digital logic and +12V for relays.
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CPU Board Parts List
REF. SRS PART# VALUE DESCRIPTION
BT701 6-00001-612 BR-2/3A 2PIN PC Battery
C 101 5-00177-501 30P Capacitor, Ceramic Disc, 50V, 10%, SL
C 102 5-00215-501 20P Capacitor, Ceramic Disc, 50V, 10%, SL
C 103 0-00772-000 1.5" WIRE Hardware, Misc.
C 501 5-00215-501 20P Capacitor, Ceramic Disc, 50V, 10%, SL
C 601 5-00033-520 47U Capacitor, Electrolytic, 16V, 20%, Rad
C 602 5-00012-501 330P Capacitor, Ceramic Disc, 50V, 10%, SL
C 603 5-00012-501 330P Capacitor, Ceramic Disc, 50V, 10%, SL
C 701 5-00064-513 .0047U Capacitor, Mylar/Poly, 50V, 5%, Rad
C 704 5-00012-501 330P Capacitor, Ceramic Disc, 50V, 10%, SL
C 705 5-00012-501 330P Capacitor, Ceramic Disc, 50V, 10%, SL
C 706 5-00061-513 .001U Capacitor, Mylar/Poly, 50V, 5%, Rad
C 801 5-00178-501 62P Capacitor, Ceramic Disc, 50V, 10%, SL
C 802 5-00178-501 62P Capacitor, Ceramic Disc, 50V, 10%, SL
C 803 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 804 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 805 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 806 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 807 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 808 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 810 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 811 5-00232-520 470U Capacitor, Electrolytic, 16V, 20%, Rad
C 901 5-00003-501 10P Capacitor, Ceramic Disc, 50V, 10%, SL
C 902 5-00003-501 10P Capacitor, Ceramic Disc, 50V, 10%, SL
C 903 5-00061-513 .001U Capacitor, Mylar/Poly, 50V, 5%, Rad
C 904 5-00223-513 .027U Capacitor, Mylar/Poly, 50V, 5%, Rad
C 905 5-00068-513 .047U Capacitor, Mylar/Poly, 50V, 5%, Rad
C 906 5-00061-513 .001U Capacitor, Mylar/Poly, 50V, 5%, Rad
C 907 5-00012-501 330P Capacitor, Ceramic Disc, 50V, 10%, SL
C 908 5-00012-501 330P Capacitor, Ceramic Disc, 50V, 10%, SL
C 909 5-00178-501 62P Capacitor, Ceramic Disc, 50V, 10%, SL
C 910 5-00178-501 62P Capacitor, Ceramic Disc, 50V, 10%, SL
C 1001 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1002 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1003 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1004 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1005 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 1006 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1007 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1008 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1009 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1010 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1011 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1012 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1013 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1014 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 1015 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1016 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
REF. SRS PART# VALUE DESCRIPTION
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C 1017 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1018 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1019 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1020 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1021 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1022 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1023 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 1024 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1025 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1026 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 1027 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1028 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1029 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1030 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1031 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1032 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1033 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1034 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1035 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1036 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1037 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1038 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 1039 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1040 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1041 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1042 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 1043 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 1044 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
CU901 5-00114-501 200P Capacitor, Ceramic Disc, 50V, 10%, SL
D 100 3-00391-301 MBR360 Diode
D 401 3-00004-301 1N4148 Diode
D 601 3-00004-301 1N4148 Diode
D 602 3-00004-301 1N4148 Diode
D 603 3-00004-301 1N4148 Diode
D 604 3-00004-301 1N4148 Diode
D 605 3-00004-301 1N4148 Diode
D 606 3-00004-301 1N4148 Diode
D 607 3-00004-301 1N4148 Diode
D 608 3-00004-301 1N4148 Diode
D 701 3-00203-301 1N5711 Diode
D 702 3-00004-301 1N4148 Diode
D 703 3-00004-301 1N4148 Diode
D 704 3-00004-301 1N4148 Diode
D 705 3-00004-301 1N4148 Diode
D 810 3-00820-301 1N5228B Diode
JP201 0-00772-000 1.5" WIRE Hardware, Misc.
JP301 0-00772-000 1.5" WIRE Hardware, Misc.
JP302 0-00772-000 1.5" WIRE Hardware, Misc.
JP303 0-00772-000 1.5" WIRE Hardware, Misc.
JP601 1-00113-100 DIN 5 Connector, Misc.
JP603 0-00772-000 1.5" WIRE Hardware, Misc.
REF. SRS PART# VALUE DESCRIPTION
JP702 1-00083-130 26 PIN DIL Connector, Male
JP801 1-00035-130 20 PIN DIL Connector, Male
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JP802 0-00772-000 1.5" WIRE Hardware, Misc.
JP803 1-00086-130 3 PIN SI Connector, Male
JP901A 1-00207-133 30 PIN DRA Connector, Male, Right Angle
JP901B 1-00209-133 34 PIN DRA Connector, Male, Right Angle
JP902 1-00238-161 GPIB SHIELDED Connector, IEEE488, Reverse, R/A, Female
JP903 1-00016-160 RS232 25 PIN D Connector, D-Sub, Right Angle PC, Female
JP1000 1-00170-130 26 PIN ELH Connector, Male
JP1002 1-00039-116 5 PIN, WHITE Header, Amp, MTA-156
N 101 4-00587-425 10KX7 Resistor Network SIP 1/4W 2% (Common)
N 102 4-00334-425 10KX5 Resistor Network SIP 1/4W 2% (Common)
N 501 4-00334-425 10KX5 Resistor Network SIP 1/4W 2% (Common)
N 601 4-00227-425 22KX9 Resistor Network SIP 1/4W 2% (Common)
N 701 4-00270-425 1.0KX5 Resistor Network SIP 1/4W 2% (Common)
N 801 4-00334-425 10KX5 Resistor Network SIP 1/4W 2% (Common)
N 901 4-00221-425 150X5 Resistor Network SIP 1/4W 2% (Common)
N 902 4-00244-421 10KX4 Res. Network, SIP, 1/4W,2% (Isolated)
PC1 7-00809-701 003/015 CONTRLR Printed Circuit Board
Q 401 3-00026-325 2N5210 Transistor, TO-92 Package
Q 701 3-00022-325 2N3906 Transistor, TO-92 Package
Q 702 3-00021-325 2N3904 Transistor, TO-92 Package
Q 703 3-00021-325 2N3904 Transistor, TO-92 Package
Q 705 3-00022-325 2N3906 Transistor, TO-92 Package
Q 810 3-00022-325 2N3906 Transistor, TO-92 Package
Q 811 3-00021-325 2N3904 Transistor, TO-92 Package
R 401 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 402 4-00079-401 4.7K Resistor, Carbon Film, 1/4W, 5%
R 502 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 601 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 602 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 701 4-00088-401 51K Resistor, Carbon Film, 1/4W, 5%
R 702 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 703 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 704 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 705 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 706 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 707 4-00063-401 3.0K Resistor, Carbon Film, 1/4W, 5%
R 710 4-00080-401 47 Resistor, Carbon Film, 1/4W, 5%
R 711 4-00080-401 47 Resistor, Carbon Film, 1/4W, 5%
R 712 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 713 4-00056-401 22 Resistor, Carbon Film, 1/4W, 5%
R 714 4-00079-401 4.7K Resistor, Carbon Film, 1/4W, 5%
R 801 4-00022-401 1.0M Resistor, Carbon Film, 1/4W, 5%
R 802 4-00062-401 270 Resistor, Carbon Film, 1/4W, 5%
R 808 4-00060-401 240 Resistor, Carbon Film, 1/4W, 5%
R 809 4-00081-401 470 Resistor, Carbon Film, 1/4W, 5%
R 810 4-00031-401 100 Resistor, Carbon Film, 1/4W, 5%
R 811 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 812 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 813 4-00053-401 200 Resistor, Carbon Film, 1/4W, 5%
REF. SRS PART# VALUE DESCRIPTION
R 814 4-00038-401 120 Resistor, Carbon Film, 1/4W, 5%
R 901 4-00273-401 5.6K Resistor, Carbon Film, 1/4W, 5%
R 904 4-00090-401 560 Resistor, Carbon Film, 1/4W, 5%
R 905 4-00090-401 560 Resistor, Carbon Film, 1/4W, 5%
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R 911 4-00022-401 1.0M Resistor, Carbon Film, 1/4W, 5%
R 912 4-00062-401 270 Resistor, Carbon Film, 1/4W, 5%
R 913 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
SO101 1-00108-150 PLCC 68 TH Socket, THRU-HOLE
SO301 1-00156-150 32 PIN 600 MIL Socket, THRU-HOLE
SO302 1-00156-150 32 PIN 600 MIL Socket, THRU-HOLE
SO303 1-00156-150 32 PIN 600 MIL Socket, THRU-HOLE
SO304 1-00156-150 32 PIN 600 MIL Socket, THRU-HOLE
SO907 1-00232-150 52 PLCC TH Socket, THRU-HOLE
U 101 3-00354-360 80C186-12 Integrated Circuit (Surface Mount Pkg)
U 201 3-00340-340 74ALS373 Integrated Circuit (Thru-hole Pkg)
U 202 3-00340-340 74ALS373 Integrated Circuit (Thru-hole Pkg)
U 203 3-00340-340 74ALS373 Integrated Circuit (Thru-hole Pkg)
U 204 3-00341-340 74ALS245 Integrated Circuit (Thru-hole Pkg)
U 205 3-00341-340 74ALS245 Integrated Circuit (Thru-hole Pkg)
U 206 3-00342-340 74ALS138 Integrated Circuit (Thru-hole Pkg)
U 207 3-00343-340 74ALS32 Integrated Circuit (Thru-hole Pkg)
U 208 3-00344-340 74ALS08 Integrated Circuit (Thru-hole Pkg)
U 401 3-00299-341 32KX8-70L STATIC RAM, I.C.
U 402 3-00299-341 32KX8-70L STATIC RAM, I.C.
U 403 3-00299-341 32KX8-70L STATIC RAM, I.C.
U 404 3-00299-341 32KX8-70L STATIC RAM, I.C.
U 501 3-00342-340 74ALS138 Integrated Circuit (Thru-hole Pkg)
U 502 3-00342-340 74ALS138 Integrated Circuit (Thru-hole Pkg)
U 503 3-00342-340 74ALS138 Integrated Circuit (Thru-hole Pkg)
U 504 3-00049-340 74HC74 Integrated Circuit (Thru-hole Pkg)
U 505 3-00347-340 74LS148 Integrated Circuit (Thru-hole Pkg)
U 506 3-00259-340 74HCT373 Integrated Circuit (Thru-hole Pkg)
U 601 3-00049-340 74HC74 Integrated Circuit (Thru-hole Pkg)
U 602 3-00348-340 74HC20 Integrated Circuit (Thru-hole Pkg)
U 603 3-00265-340 74HC595 Integrated Circuit (Thru-hole Pkg)
U 606 3-00044-340 74HC244 Integrated Circuit (Thru-hole Pkg)
U 607 3-00046-340 74HC374 Integrated Circuit (Thru-hole Pkg)
U 608 3-00044-340 74HC244 Integrated Circuit (Thru-hole Pkg)
U 609 3-00046-340 74HC374 Integrated Circuit (Thru-hole Pkg)
U 610 3-00049-340 74HC74 Integrated Circuit (Thru-hole Pkg)
U 611 3-00049-340 74HC74 Integrated Circuit (Thru-hole Pkg)
U 612 3-00039-340 74HC14 Integrated Circuit (Thru-hole Pkg)
U 701 3-00051-340 74HCU04 Integrated Circuit (Thru-hole Pkg)
U 702 3-00900-340 DS12C887 Integrated Circuit (Thru-hole Pkg)
U 703 3-00300-340 74LS374 Integrated Circuit (Thru-hole Pkg)
U 704 3-00263-340 DS75451N Integrated Circuit (Thru-hole Pkg)
U 705 3-00110-340 MC1489 Integrated Circuit (Thru-hole Pkg)
U 801 3-00051-340 74HCU04 Integrated Circuit (Thru-hole Pkg)
U 802 3-00171-340 74HC191 Integrated Circuit (Thru-hole Pkg)
U 803 3-00277-340 74HC11 Integrated Circuit (Thru-hole Pkg)
U 804 3-00351-340 74HCT299 Integrated Circuit (Thru-hole Pkg)
REF. SRS PART# VALUE DESCRIPTION
U 805 3-00280-340 74HC10 Integrated Circuit (Thru-hole Pkg)
U 806 3-00049-340 74HC74 Integrated Circuit (Thru-hole Pkg)
U 807 3-00274-340 74AC74 Integrated Circuit (Thru-hole Pkg)
U 808 3-00303-340 74HC164 Integrated Circuit (Thru-hole Pkg)
U 809 3-00351-340 74HCT299 Integrated Circuit (Thru-hole Pkg)
U 810 3-00598-340 63484P-98 Integrated Circuit (Thru-hole Pkg)
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U 811 3-00046-340 74HC374 Integrated Circuit (Thru-hole Pkg)
U 812 3-00046-340 74HC374 Integrated Circuit (Thru-hole Pkg)
U 813 3-00299-341 32KX8-70L STATIC RAM, I.C.
U 814 3-00299-341 32KX8-70L STATIC RAM, I.C.
U 815 3-00262-340 74HC86 Integrated Circuit (Thru-hole Pkg)
U 901 3-00350-340 74ALS04 Integrated Circuit (Thru-hole Pkg)
U 902 3-00645-340 NAT9914BPD Integrated Circuit (Thru-hole Pkg)
U 903 3-00078-340 DS75160A Integrated Circuit (Thru-hole Pkg)
U 904 3-00079-340 DS75161A Integrated Circuit (Thru-hole Pkg)
U 905 3-00247-340 SCN2641 Integrated Circuit (Thru-hole Pkg)
U 906 3-00109-340 MC1488 Integrated Circuit (Thru-hole Pkg)
U 907 3-00596-360 DP8473AV Integrated Circuit (Surface Mount Pkg)
U 908 3-00040-340 74HC157 Integrated Circuit (Thru-hole Pkg)
X 101 6-00068-620 24.000 MHZ Crystal
X 801 6-00069-620 13.5168 MHZ Crystal
X 901 6-00068-620 24.000 MHZ Crystal
X 902 6-00037-620 3.6864 MHZ Crystal
Z 0 0-00126-053 3-1/2" #24 Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00479-055 1.5"X#30 ORA Wire, Other
Z 0 1-00136-171 26 COND Cable Assembly, Ribbon
Z 0 1-00137-165 25 PIN IDC Connector, D-Sub, Female

Power Supply Parts List
REF. SRS PART# VALUE DESCRIPTION
C 1 5-00124-526 5600U Capacitor, Electrolytic, 35V, 20%, Rad
C 2 5-00124-526 5600U Capacitor, Electrolytic, 35V, 20%, Rad
C 3 5-00228-526 15000U Capacitor, Electrolytic, 35V, 20%, Rad
C 4 5-00228-526 15000U Capacitor, Electrolytic, 35V, 20%, Rad
C 5 5-00230-550 47000U Capacitor, Electrolytic, 10V, 20%, Rad
C 6 5-00229-521 15000U Capacitor, Electrolytic, 25V, 20%, Rad
C 7 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 8 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 9 5-00038-509 10U Capacitor, Electrolytic, 50V, 20%, Rad
C 10 5-00027-503 .01U Capacitor, Ceramic Disc, 50V, 20%, Z5U
C 11 5-00002-501 100P Capacitor, Ceramic Disc, 50V, 10%, SL
C 12 5-00027-503 .01U Capacitor, Ceramic Disc, 50V, 20%, Z5U
C 13 5-00002-501 100P Capacitor, Ceramic Disc, 50V, 10%, SL
C 16 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 17 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 18 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 19 5-00192-542 22U MIN Cap, Mini Electrolytic, 50V, 20% Radial
C 20 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 21 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 23 5-00192-542 22U MIN Cap, Mini Electrolytic, 50V, 20% Radial
REF. SRS PART# VALUE DESCRIPTION
C 24 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 26 5-00192-542 22U MIN Cap, Mini Electrolytic, 50V, 20% Radial
C 27 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 28 5-00192-542 22U MIN Cap, Mini Electrolytic, 50V, 20% Radial
C 29 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 30 5-00192-542 22U MIN Cap, Mini Electrolytic, 50V, 20% Radial
C 31 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad



   PARTS LIST   

7-16

C 32 5-00192-542 22U MIN Cap, Mini Electrolytic, 50V, 20% Radial
C 33 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 34 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
D 2 3-00391-301 MBR360 Diode
D 3 3-00391-301 MBR360 Diode
D 4 3-00391-301 MBR360 Diode
D 5 3-00391-301 MBR360 Diode
D 6 3-00391-301 MBR360 Diode
D 7 3-00391-301 MBR360 Diode
D 8 3-00391-301 MBR360 Diode
D 9 3-00391-301 MBR360 Diode
D 12 3-00004-301 1N4148 Diode
D 13 3-00004-301 1N4148 Diode
D 15 3-00391-301 MBR360 Diode
D 16 3-00001-301 1N4001 Diode
D 17 3-00001-301 1N4001 Diode
D 18 3-00001-301 1N4001 Diode
D 19 3-00001-301 1N4001 Diode
D 20 3-00001-301 1N4001 Diode
D 30 3-00479-301 MUR410 Diode
D 31 3-00479-301 MUR410 Diode
D 32 3-00479-301 MUR410 Diode
D 33 3-00479-301 MUR410 Diode
D 34 3-00391-301 MBR360 Diode
D 35 3-00391-301 MBR360 Diode
D 36 3-00391-301 MBR360 Diode
D 37 3-00391-301 MBR360 Diode
D 38 3-00001-301 1N4001 Diode
DS1 3-00011-303 RED LED, T1 Package
JP1 1-00039-116 5 PIN, WHITE Header, Amp, MTA-156
JP2 1-00116-130 4 PIN DI DISK Connector, Male
JP3 1-00119-116 3 PIN, WHITE Header, Amp, MTA-156
JP4 1-00171-130 34 PIN ELH Connector, Male
JP5 1-00086-130 3 PIN SI Connector, Male
JP6 1-00086-130 3 PIN SI Connector, Male
PC1 7-00354-701 4 Printed Circuit Board
Q 3 3-00021-325 2N3904 Transistor, TO-92 Package
Q 4 3-00021-325 2N3904 Transistor, TO-92 Package
Q 5 3-00257-329 TIP41B Voltage Reg., TO-220 (TAB) Package
Q 6 3-00378-329 TIP102 Voltage Reg., TO-220 (TAB) Package
Q 7 3-00378-329 TIP102 Voltage Reg., TO-220 (TAB) Package
Q 8 3-00257-329 TIP41B Voltage Reg., TO-220 (TAB) Package
R 3 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 4 4-00032-401 100K Resistor, Carbon Film, 1/4W, 5%
REF. SRS PART# VALUE DESCRIPTION
R 5 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 6 4-00046-401 2.0M Resistor, Carbon Film, 1/4W, 5%
R 7 4-00065-401 3.3K Resistor, Carbon Film, 1/4W, 5%
R 8 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 9 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 10 4-00436-409 0.1 Resistor, Wire Wound
R 11 4-00446-407 47.5K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 12 4-00054-401 200K Resistor, Carbon Film, 1/4W, 5%
R 13 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
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R 14 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 15 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 16 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 17 4-00436-409 0.1 Resistor, Wire Wound
R 18 4-00770-407 38.3K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 19 4-00054-401 200K Resistor, Carbon Film, 1/4W, 5%
R 20 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 21 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 30 4-00360-401 430 Resistor, Carbon Film, 1/4W, 5%
R 31 4-00048-401 2.2K Resistor, Carbon Film, 1/4W, 5%
R 32 4-00360-401 430 Resistor, Carbon Film, 1/4W, 5%
R 33 4-00027-401 1.5K Resistor, Carbon Film, 1/4W, 5%
R 34 4-00027-401 1.5K Resistor, Carbon Film, 1/4W, 5%
R 35 4-00185-407 4.02K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 36 4-00185-407 4.02K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 37 4-00522-407 243 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 38 4-00517-407 3.57K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 39 4-00522-407 243 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 40 4-00517-407 3.57K Resistor, Metal Film, 1/8W, 1%, 50PPM
T 1 1-00152-116 11 PIN, WHITE Header, Amp, MTA-156
U 1 3-00039-340 74HC14 Integrated Circuit (Thru-hole Pkg)
U 2 3-00319-340 AD586JN Integrated Circuit (Thru-hole Pkg)
U 3 3-00088-340 LF353 Integrated Circuit (Thru-hole Pkg)
U 4 3-00088-340 LF353 Integrated Circuit (Thru-hole Pkg)
U 5 3-00119-329 7905 Voltage Reg., TO-220 (TAB) Package
U 6 3-00346-329 7812 Voltage Reg., TO-220 (TAB) Package
U 7 3-00346-329 7812 Voltage Reg., TO-220 (TAB) Package
U 8 3-00330-329 7912 Voltage Reg., TO-220 (TAB) Package
U 9 3-00149-329 LM317T Voltage Reg., TO-220 (TAB) Package
U 10 3-00141-329 LM337T Voltage Reg., TO-220 (TAB) Package
U 11 3-00114-329 7815 Voltage Reg., TO-220 (TAB) Package
U 12 3-00120-329 7915 Voltage Reg., TO-220 (TAB) Package
Z 0 0-00089-033 4" Tie
Z 0 0-00186-021 6-32X1-3/8PP Screw, Panhead Phillips
Z 0 0-00187-021 4-40X1/4PP Screw, Panhead Phillips
Z 0 0-00231-043 #4 SHOULDER Washer, nylon
Z 0 0-00246-043 #8 X 1/16 Washer, nylon
Z 0 0-00309-021 8-32X1/4PP Screw, Panhead Phillips
Z 0 0-00316-003 PLTFM-28 Insulators
Z 0 1-00087-131 2 PIN JUMPER Connector, Female
Z 0 7-00285-721 PLTFM-21 Machined Part
Z 1 0-00158-070 60MM 24V Fans, & Hardware

DSP Logic Board Parts List
REF. SRS PART# VALUE DESCRIPTION
C 301 5-00134-529 100P Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 302 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 303 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 304 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 305 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 306 5-00134-529 100P Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 515 5-00134-529 100P Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 526 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
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C 527 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 532 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 534 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 601 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 602 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 603 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 604 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 611 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 612 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 615 5-00127-524 2.2U Capacitor, Tantalum, 50V, 20%, Rad
C 616 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 634 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 635 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 636 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 637 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 638 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 639 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 640 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 641 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 642 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 643 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 644 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 645 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 646 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 650 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 651 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 652 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 653 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 654 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 656 5-00034-526 100U Capacitor, Electrolytic, 35V, 20%, Rad
C 657 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 658 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 659 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 661 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 662 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 663 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 668 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 669 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 670 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 671 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 672 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
REF. SRS PART# VALUE DESCRIPTION
C 673 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 675 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
D 301 3-00004-301 1N4148 Diode
D 302 3-00004-301 1N4148 Diode
J 301 0-00388-000 RCA PHONO Hardware, Misc.
K 301 3-00196-335 HS-212S-5 Relay
K 302 3-00196-335 HS-212S-5 Relay
N 301 4-00284-421 1.0KX4 Res. Network, SIP, 1/4W,2% (Isolated)
N 501 4-00262-425 100X7 Resistor Network SIP 1/4W 2% (Common)
N 502 4-00262-425 100X7 Resistor Network SIP 1/4W 2% (Common)
N 601 4-00468-420 300X8 Resistor Network, DIP, 1/4W,2%,8 Ind
N 602 4-00255-421 100X3 Res. Network, SIP, 1/4W,2% (Isolated)
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N 603 4-00255-421 100X3 Res. Network, SIP, 1/4W,2% (Isolated)
PC1 7-00351-701 FFT DIGITAL Printed Circuit Board
Q 301 3-00022-325 2N3906 Transistor, TO-92 Package
Q 302 3-00022-325 2N3906 Transistor, TO-92 Package
R 101 4-00079-401 4.7K Resistor, Carbon Film, 1/4W, 5%
R 201 4-00079-401 4.7K Resistor, Carbon Film, 1/4W, 5%
R 301 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 302 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 303 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 304 4-00142-407 100K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 305 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 306 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 307 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 525 4-00048-401 2.2K Resistor, Carbon Film, 1/4W, 5%
R 526 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 527 4-00161-407 2.49K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 528 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 532 4-00031-401 100 Resistor, Carbon Film, 1/4W, 5%
R 611 4-00086-401 51 Resistor, Carbon Film, 1/4W, 5%
T 301 6-00009-610 T1-1-X65 Transformer
TP301 1-00143-101 TEST JACK Vertical Test Jack
TP302 1-00143-101 TEST JACK Vertical Test Jack
TP505 1-00143-101 TEST JACK Vertical Test Jack
U 101 3-00448-360 DSP56001-FE27 Integrated Circuit (Surface Mount Pkg)
U 102 3-00366-341 32KX8-35 STATIC RAM, I.C.
U 103 3-00366-341 32KX8-35 STATIC RAM, I.C.
U 104 3-00366-341 32KX8-35 STATIC RAM, I.C.
U 105 3-00049-340 74HC74 Integrated Circuit (Thru-hole Pkg)
U 106 3-00476-343 U106 QCHECK GAL/PAL, I.C.
U 108 3-00155-340 74HC04 Integrated Circuit (Thru-hole Pkg)
U 201 3-00448-360 DSP56001-FE27 Integrated Circuit (Surface Mount Pkg)
U 202 3-00366-341 32KX8-35 STATIC RAM, I.C.
U 203 3-00366-341 32KX8-35 STATIC RAM, I.C.
U 204 3-00366-341 32KX8-35 STATIC RAM, I.C.
U 207 3-00472-343 U207 DSP2DEC GAL/PAL, I.C.
U 301 3-00461-340 OPA2604 Integrated Circuit (Thru-hole Pkg)
U 302 3-00364-340 74F86 Integrated Circuit (Thru-hole Pkg)
U 303 3-00211-340 LT1016 Integrated Circuit (Thru-hole Pkg)
U 304 3-00238-340 74F74 Integrated Circuit (Thru-hole Pkg)
REF. SRS PART# VALUE DESCRIPTION
U 305 3-00238-340 74F74 Integrated Circuit (Thru-hole Pkg)
U 306 3-00238-340 74F74 Integrated Circuit (Thru-hole Pkg)
U 513 3-01017-340 TLC7528CN Integrated Circuit (Thru-hole Pkg)
U 515 3-00091-340 LF412 Integrated Circuit (Thru-hole Pkg)
U 516 3-00116-325 78L05 Transistor, TO-92 Package
U 517 3-00454-340 74HC574 Integrated Circuit (Thru-hole Pkg)
U 601 3-00440-340 74HC573 Integrated Circuit (Thru-hole Pkg)
U 602 3-00387-340 74HC245 Integrated Circuit (Thru-hole Pkg)
U 603 3-00454-340 74HC574 Integrated Circuit (Thru-hole Pkg)
U 604 3-00454-340 74HC574 Integrated Circuit (Thru-hole Pkg)
U 605 3-00475-343 U605 PLTDECOD GAL/PAL, I.C.
U 606 6-00110-621 30.208 MHZ Crystal Oscillator
U 607 3-00364-340 74F86 Integrated Circuit (Thru-hole Pkg)
U 608 3-00473-343 U608 COUNT118 GAL/PAL, I.C.
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U 609 3-00474-343 U609 A /ADCONTR GAL/PAL, I.C.
U 610 3-00463-340 74F574 Integrated Circuit (Thru-hole Pkg)
U 614 6-00121-621 27.000 MHZ Crystal Oscillator
Z 0 0-00373-000 CARD EJECTOR Hardware, Misc.

Analog Input Board Parts List
REF. SRS PART# VALUE DESCRIPTION
C 101 5-00060-512 1.0U Cap, Stacked Metal Film 50V 5% -40/+85c
C 102 5-00060-512 1.0U Cap, Stacked Metal Film 50V 5% -40/+85c
C 103 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 104 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 105 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 106 5-00159-501 6.8P Capacitor, Ceramic Disc, 50V, 10%, SL
C 107 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 108 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 109 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 110 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 111 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 112 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 113 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 118 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 202 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 250 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 251 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 252 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 253 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 256 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 259 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 260 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 261 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 262 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 263 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 264 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 265 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 266 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 268 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
REF. SRS PART# VALUE DESCRIPTION
C 269 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 270 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 271 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 272 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 273 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 274 5-00197-501 18P Capacitor, Ceramic Disc, 50V, 10%, SL
C 301 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 302 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 303 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 304 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 305 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 306 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 307 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 308 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
C 309 5-00148-545 1000P Capacitor, Monolythic Ceramic, COG, 1%
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C 310 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 311 5-00002-501 100P Capacitor, Ceramic Disc, 50V, 10%, SL
C 350 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 351 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 352 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 353 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 354 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 355 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 356 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 357 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 358 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 359 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 360 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 361 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 363 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 364 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 365 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 401 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 402 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 403 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 404 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 405 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 406 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 407 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 408 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 409 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 410 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 411 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 412 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 413 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 414 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 415 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 416 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 417 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 418 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 503 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
REF. SRS PART# VALUE DESCRIPTION
C 509 5-00172-544 1000U Cap, Mini Electrolytic, 25V, 20%, Radial
C 510 5-00172-544 1000U Cap, Mini Electrolytic, 25V, 20%, Radial
C 511 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 512 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 513 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 514 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 515 5-00260-544 470U Cap, Mini Electrolytic, 25V, 20%, Radial
C 516 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 517 5-00260-544 470U Cap, Mini Electrolytic, 25V, 20%, Radial
C 518 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 519 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 520 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 521 5-00260-544 470U Cap, Mini Electrolytic, 25V, 20%, Radial
C 522 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 523 5-00260-544 470U Cap, Mini Electrolytic, 25V, 20%, Radial
C 524 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 525 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
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C 526 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 527 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 528 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 529 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 530 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 531 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 533 5-00023-529 .1U Cap, Monolythic Ceramic, 50V, 20%, Z5U
C 534 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 535 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 536 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 537 5-00225-548 .1U AXIAL Capacitor, Ceramic, 50V,+80/-20% Z5U AX
C 538 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
C 539 5-00100-517 2.2U Capacitor, Tantalum, 35V, 20%, Rad
D 101 3-00457-301 1N5241B Diode
D 102 3-00004-301 1N4148 Diode
D 103 3-00004-301 1N4148 Diode
D 104 3-00004-301 1N4148 Diode
D 105 3-00004-301 1N4148 Diode
D 106 3-00004-301 1N4148 Diode
D 107 3-00004-301 1N4148 Diode
D 108 3-00004-301 1N4148 Diode
D 109 3-00004-301 1N4148 Diode
D 110 3-00004-301 1N4148 Diode
D 111 3-00004-301 1N4148 Diode
D 112 3-00004-301 1N4148 Diode
D 301 3-00004-301 1N4148 Diode
D 302 3-00004-301 1N4148 Diode
D 303 3-00293-301 1N5226B Diode
D 304 3-00293-301 1N5226B Diode
J 101 0-00388-000 RCA PHONO Hardware, Misc.
J 102 0-00388-000 RCA PHONO Hardware, Misc.
JP401 0-00772-000 1.5" WIRE Hardware, Misc.
JP402 0-00772-000 1.5" WIRE Hardware, Misc.
JP503 0-00772-000 1.5" WIRE Hardware, Misc.
REF. SRS PART# VALUE DESCRIPTION
K 101 3-00239-335 HS-212-12 Relay
K 102 3-00239-335 HS-212-12 Relay
K 103 3-00239-335 HS-212-12 Relay
K 104 3-00239-335 HS-212-12 Relay
K 105 3-00239-335 HS-212-12 Relay
K 106 3-00240-335 BS-211-DC12 GF Relay
K 107 3-00240-335 BS-211-DC12 GF Relay
L 501 6-00055-630 FB43-1801 Ferrite Beads
N 501 4-00265-421 100X4 Res. Network, SIP, 1/4W,2% (Isolated)
N 502 4-00265-421 100X4 Res. Network, SIP, 1/4W,2% (Isolated)
N 503 4-00468-420 300X8 Resistor Network, DIP, 1/4W,2%,8 Ind
P 101 4-00354-445 20 Pot, Multi-Turn, Side Adjust
P 102 4-00231-445 50K Pot, Multi-Turn, Side Adjust
P 103 4-00730-445 100 Pot, Multi-Turn, Side Adjust
P 104 4-00015-445 100K Pot, Multi-Turn, Side Adjust
P 301 4-00016-445 10K Pot, Multi-Turn, Side Adjust
PC1 7-00352-701 FFT ANALOG Printed Circuit Board
Q 101 3-00021-325 2N3904 Transistor, TO-92 Package
Q 102 3-00021-325 2N3904 Transistor, TO-92 Package
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Q 103 3-00021-325 2N3904 Transistor, TO-92 Package
Q 104 3-00021-325 2N3904 Transistor, TO-92 Package
Q 105 3-00021-325 2N3904 Transistor, TO-92 Package
Q 106 3-00021-325 2N3904 Transistor, TO-92 Package
Q 107 3-00021-325 2N3904 Transistor, TO-92 Package
Q 501 3-00021-325 2N3904 Transistor, TO-92 Package
R 101 4-00616-453 49.9 Resistor, 2W, 1%
R 102 4-00593-408 965.0K Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 103 4-00259-408 31.60K Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 104 4-00593-408 965.0K Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 105 4-00259-408 31.60K Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 106 4-00203-407 75.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 107 4-00580-407 475 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 108 4-00580-407 475 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 109 4-00544-407 165 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 110 4-00528-408 499 Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 111 4-00528-408 499 Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 112 4-00203-407 75.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 113 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 114 4-00652-407 1.58K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 115 4-00652-407 1.58K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 116 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 117 4-00217-408 1.000K Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 118 4-00301-408 110 Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 119 4-00142-407 100K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 120 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 121 4-00652-407 1.58K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 122 4-00652-407 1.58K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 123 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 124 4-00217-408 1.000K Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 125 4-00234-407 10 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 126 4-00301-408 110 Resistor, Metal Film, 1/8W, 0.1%, 25ppm
REF. SRS PART# VALUE DESCRIPTION
R 127 4-00142-407 100K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 128 4-00142-407 100K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 129 4-00234-407 10 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 130 4-00021-401 1.0K Resistor, Carbon Film, 1/4W, 5%
R 131 4-00192-407 49.9K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 132 4-00034-401 10K Resistor, Carbon Film, 1/4W, 5%
R 133 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 134 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 135 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 136 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 137 4-00142-407 100K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 138 4-00619-408 909 Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 139 4-00619-408 909 Resistor, Metal Film, 1/8W, 0.1%, 25ppm
R 140 4-00234-407 10 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 141 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 142 4-00411-407 1.37K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 143 4-00411-407 1.37K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 144 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 146 4-00722-401 43K Resistor, Carbon Film, 1/4W, 5%
R 147 4-00042-401 15K Resistor, Carbon Film, 1/4W, 5%
R 148 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
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R 149 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 201 4-00196-407 6.04K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 202 4-00185-407 4.02K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 203 4-00206-407 8.06K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 204 4-00130-407 1.00K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 205 4-00130-407 1.00K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 206 4-00210-407 9.09K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 207 4-00130-407 1.00K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 208 4-00653-407 205 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 209 4-00737-407 162 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 210 4-00661-407 130 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 211 4-00665-407 102 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 212 4-00302-407 82.5 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 213 4-00736-407 64.9 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 214 4-00169-407 249 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 216 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 217 4-00663-407 576 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 218 4-00663-407 576 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 219 4-00138-407 10.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 250 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 251 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 252 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 253 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 256 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 259 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 260 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 261 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 262 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 263 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 264 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
REF. SRS PART# VALUE DESCRIPTION
R 265 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 266 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 267 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 268 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 269 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 270 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 271 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 272 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 301 4-00162-407 2.67K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 303 4-00745-407 60.4 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 304 4-00417-407 2.74K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 305 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 306 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 307 4-00475-407 2.61K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 308 4-00235-407 383 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 309 4-00351-407 2.32K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 310 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 311 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 312 4-00348-407 2.21K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 313 4-00414-407 549 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 314 4-00601-407 1.96K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 315 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 316 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
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R 317 4-00746-407 2.05K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 318 4-00747-407 324 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 319 4-00700-407 1.62K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 320 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 321 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 322 4-00655-407 665 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 323 4-00742-407 1.47K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 324 4-00188-407 4.99K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 325 4-00130-407 1.00K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 326 4-00048-401 2.2K Resistor, Carbon Film, 1/4W, 5%
R 327 4-00164-407 20.0K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 328 4-00161-407 2.49K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 329 4-00130-407 1.00K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 350 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 351 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 352 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 353 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 354 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 355 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 356 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 357 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 358 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 359 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 360 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 361 4-00030-401 10 Resistor, Carbon Film, 1/4W, 5%
R 362 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 363 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 364 4-00141-407 100 Resistor, Metal Film, 1/8W, 1%, 50PPM
REF. SRS PART# VALUE DESCRIPTION
R 365 4-00130-407 1.00K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 366 4-00136-407 1.82K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 367 4-00111-402 390 Resistor, Carbon Comp, 1/2W, 5%
R 368 4-00111-402 390 Resistor, Carbon Comp, 1/2W, 5%
R 402 4-00041-401 150 Resistor, Carbon Film, 1/4W, 5%
R 403 4-00041-401 150 Resistor, Carbon Film, 1/4W, 5%
R 501 4-00169-407 249 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 502 4-00163-407 2.80K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 503 4-00163-407 2.80K Resistor, Metal Film, 1/8W, 1%, 50PPM
R 504 4-00169-407 249 Resistor, Metal Film, 1/8W, 1%, 50PPM
R 505 4-00107-402 10 Resistor, Carbon Comp, 1/2W, 5%
R 506 4-00107-402 10 Resistor, Carbon Comp, 1/2W, 5%
R 507 4-00107-402 10 Resistor, Carbon Comp, 1/2W, 5%
R 508 4-00107-402 10 Resistor, Carbon Comp, 1/2W, 5%
R 509 4-00112-402 47 Resistor, Carbon Comp, 1/2W, 5%
R 510 4-00112-402 47 Resistor, Carbon Comp, 1/2W, 5%
R 511 4-00042-401 15K Resistor, Carbon Film, 1/4W, 5%
R 512 4-00084-401 5.1K Resistor, Carbon Film, 1/4W, 5%
SO100 1-00173-150 8 PIN MACH Socket, THRU-HOLE
SO101 1-00173-150 8 PIN MACH Socket, THRU-HOLE
T 505 6-00009-610 T1-1-X65 Transformer
TP101 1-00143-101 TEST JACK Vertical Test Jack
TP102 1-00143-101 TEST JACK Vertical Test Jack
TP103 1-00143-101 TEST JACK Vertical Test Jack
TP201 1-00143-101 TEST JACK Vertical Test Jack
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TP202 1-00143-101 TEST JACK Vertical Test Jack
TP203 1-00143-101 TEST JACK Vertical Test Jack
TP204 1-00143-101 TEST JACK Vertical Test Jack
TP205 1-00143-101 TEST JACK Vertical Test Jack
TP206 1-00143-101 TEST JACK Vertical Test Jack
TP301 1-00143-101 TEST JACK Vertical Test Jack
TP302 1-00143-101 TEST JACK Vertical Test Jack
TP303 1-00143-101 TEST JACK Vertical Test Jack
TP401 1-00143-101 TEST JACK Vertical Test Jack
TP402 1-00143-101 TEST JACK Vertical Test Jack
TP403 1-00143-101 TEST JACK Vertical Test Jack
TP404 1-00143-101 TEST JACK Vertical Test Jack
TP405 1-00143-101 TEST JACK Vertical Test Jack
TP406 1-00143-101 TEST JACK Vertical Test Jack
TP407 1-00143-101 TEST JACK Vertical Test Jack
TP408 1-00143-101 TEST JACK Vertical Test Jack
TP501 1-00143-101 TEST JACK Vertical Test Jack
TP502 1-00143-101 TEST JACK Vertical Test Jack
TP503 1-00143-101 TEST JACK Vertical Test Jack
TP504 1-00143-101 TEST JACK Vertical Test Jack
TP505 1-00143-101 TEST JACK Vertical Test Jack
TP506 1-00143-101 TEST JACK Vertical Test Jack
TP507 1-00143-101 TEST JACK Vertical Test Jack
TP508 1-00143-101 TEST JACK Vertical Test Jack
TP511 1-00143-101 TEST JACK Vertical Test Jack
TP512 1-00143-101 TEST JACK Vertical Test Jack
REF. SRS PART# VALUE DESCRIPTION
TP513 1-00143-101 TEST JACK Vertical Test Jack
TP514 1-00143-101 TEST JACK Vertical Test Jack
TP515 1-00143-101 TEST JACK Vertical Test Jack
TP516 1-00143-101 TEST JACK Vertical Test Jack
TP517 1-00143-101 TEST JACK Vertical Test Jack
TP518 1-00143-101 TEST JACK Vertical Test Jack
TP519 1-00143-101 TEST JACK Vertical Test Jack
TP520 1-00143-101 TEST JACK Vertical Test Jack
TP521 1-00143-101 TEST JACK Vertical Test Jack
U 100 3-00246-340 NPD5564 Integrated Circuit (Thru-hole Pkg)
U 101 3-00817-340 NPD5566 Integrated Circuit (Thru-hole Pkg)
U 102 3-00382-340 OP37 Integrated Circuit (Thru-hole Pkg)
U 103 3-00471-340 OP27GP Integrated Circuit (Thru-hole Pkg)
U 104 3-00461-340 OPA2604 Integrated Circuit (Thru-hole Pkg)
U 105 3-00087-340 LF347 Integrated Circuit (Thru-hole Pkg)
U 201 3-00371-340 DG444 Integrated Circuit (Thru-hole Pkg)
U 202 3-00155-340 74HC04 Integrated Circuit (Thru-hole Pkg)
U 203 3-00382-340 OP37 Integrated Circuit (Thru-hole Pkg)
U 204 3-00371-340 DG444 Integrated Circuit (Thru-hole Pkg)
U 205 3-00382-340 OP37 Integrated Circuit (Thru-hole Pkg)
U 206 3-00371-340 DG444 Integrated Circuit (Thru-hole Pkg)
U 207 3-00130-340 5532A Integrated Circuit (Thru-hole Pkg)
U 208 3-00371-340 DG444 Integrated Circuit (Thru-hole Pkg)
U 209 3-00371-340 DG444 Integrated Circuit (Thru-hole Pkg)
U 210 3-00423-340 5534 Integrated Circuit (Thru-hole Pkg)
U 211 3-00143-340 LM393 Integrated Circuit (Thru-hole Pkg)
U 212 3-00037-340 74HC138 Integrated Circuit (Thru-hole Pkg)
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U 213 3-00045-340 74HC32 Integrated Circuit (Thru-hole Pkg)
U 301 3-00130-340 5532A Integrated Circuit (Thru-hole Pkg)
U 302 3-00130-340 5532A Integrated Circuit (Thru-hole Pkg)
U 303 3-00130-340 5532A Integrated Circuit (Thru-hole Pkg)
U 304 3-00130-340 5532A Integrated Circuit (Thru-hole Pkg)
U 305 3-00423-340 5534 Integrated Circuit (Thru-hole Pkg)
U 306 3-00116-325 78L05 Transistor, TO-92 Package
U 307 3-00059-340 7542 Integrated Circuit (Thru-hole Pkg)
U 308 3-00091-340 LF412 Integrated Circuit (Thru-hole Pkg)
U 309 3-00130-340 5532A Integrated Circuit (Thru-hole Pkg)
U 401 3-00392-340 PCM1750P Integrated Circuit (Thru-hole Pkg)
U 501 3-00049-340 74HC74 Integrated Circuit (Thru-hole Pkg)
U 504 3-00265-340 74HC595 Integrated Circuit (Thru-hole Pkg)
U 505 3-00265-340 74HC595 Integrated Circuit (Thru-hole Pkg)
U 506 3-00265-340 74HC595 Integrated Circuit (Thru-hole Pkg)
U 507 3-00039-340 74HC14 Integrated Circuit (Thru-hole Pkg)
U 509 3-00114-329 7815 Voltage Reg., TO-220 (TAB) Package
U 510 3-00120-329 7915 Voltage Reg., TO-220 (TAB) Package
U 511 3-00096-340 LM317L Integrated Circuit (Thru-hole Pkg)
U 512 3-00100-340 LM337L Integrated Circuit (Thru-hole Pkg)
U 513 3-00116-325 78L05 Transistor, TO-92 Package
U 514 3-00117-325 78L12 Transistor, TO-92 Package
U 515 3-00116-325 78L05 Transistor, TO-92 Package
U 516 3-00123-325 79L12 Transistor, TO-92 Package
REF. SRS PART# VALUE DESCRIPTION
U 517 3-00122-325 79L05 Transistor, TO-92 Package
U 518 3-00112-329 7805 Voltage Reg., TO-220 (TAB) Package
U 519 3-00346-329 7812 Voltage Reg., TO-220 (TAB) Package
Z 0 0-00012-007 TO-220 Heat Sinks
Z 0 0-00043-011 4-40 KEP Nut, Kep
Z 0 0-00209-021 4-40X3/8PP Screw, Panhead Phillips
Z 0 0-00231-043 #4 SHOULDER Washer, nylon
Z 0 0-00243-003 TO-220 Insulators
Z 0 0-00373-000 CARD EJECTOR Hardware, Misc.
Z 0 1-00087-131 2 PIN JUMPER Connector, Female

Chassis Assembly Parts List
REF. SRS PART# VALUE DESCRIPTION
Z 0 0-00014-002 6J4 Power Entry Hardware
Z 0 0-00043-011 4-40 KEP Nut, Kep
Z 0 0-00048-011 6-32 KEP Nut, Kep
Z 0 0-00079-031 4-40X3/16 M/F Standoff
Z 0 0-00084-032 36154 Termination
Z 0 0-00089-033 4" Tie
Z 0 0-00098-042 #6 LOCK Washer, lock
Z 0 0-00108-054 1" #26 Wire #26 UL1061
Z 0 0-00111-053 1-3/4"#24B Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00112-053 1-3/4"#24R Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00116-050 11-3/4"#18 Wire #18 UL1007 Stripped 3/8x3/8 No Tin
Z 0 0-00122-053 2-1/4" #24 Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00123-053 21" #24 Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00149-020 4-40X1/4PF Screw, Flathead Phillips
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Z 0 0-00167-023 6-32X1/2RP Screw, Roundhead Phillips
Z 0 0-00168-023 6-32X5/16R Screw, Roundhead Phillips
Z 0 0-00187-021 4-40X1/4PP Screw, Panhead Phillips
Z 0 0-00190-030 #8X1" Spacer
Z 0 0-00204-000 REAR FOOT Hardware, Misc.
Z 0 0-00209-021 4-40X3/8PP Screw, Panhead Phillips
Z 0 0-00210-020 4-40X5/16PF Screw, Flathead Phillips
Z 0 0-00212-021 6-32X2PP Screw, Panhead Phillips
Z 0 0-00231-043 #4 SHOULDER Washer, nylon
Z 0 0-00241-021 4-40X3/16PP Screw, Panhead Phillips
Z 0 0-00248-026 10-32X3/8TRUSSP Screw, Black, All Types
Z 0 0-00256-043 #6 SHOULDER Washer, nylon
Z 0 0-00257-000 HANDLE3 Hardware, Misc.
Z 0 0-00259-021 4-40X1/2"PP Screw, Panhead Phillips
Z 0 0-00310-010 HEX 3/8-32 Nut, Hex
Z 0 0-00330-050 5-1/2" #18 Wire #18 UL1007 Stripped 3/8x3/8 No Tin
Z 0 0-00331-031 4-40X5/8 F/F Standoff
Z 0 0-00335-000 FAN GUARD 2 Hardware, Misc.
Z 0 0-00336-027 #4X1/4PP-B Screw, Sheet Metal
Z 0 0-00337-027 #4X3/8PP-B Screw, Sheet Metal
Z 0 0-00338-023 2-56X1/4RP Screw, Roundhead Phillips
Z 0 0-00340-016 F0204 Power Button
Z 0 0-00343-027 #4X1/4PF-B Screw, Sheet Metal
REF. SRS PART# VALUE DESCRIPTION
Z 0 0-00350-053 2-1/4" #24 Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00368-053 21" #24 Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00369-053 21" #24 Wire #24 UL1007 Strip 1/4x1/4 Tin
Z 0 0-00372-000 BE CU / FFT Hardware, Misc.
Z 0 0-00377-004 SR760/830/780 Knobs
Z 0 0-00378-004 CAP 760/830/780 Knobs
Z 0 0-00382-000 CARD GUIDE 4.5" Hardware, Misc.
Z 0 0-00389-000 PHONO PLUG Hardware, Misc.
Z 0 0-00390-024 1-72X1/4 Screw, Slotted
Z 0 0-00391-010 1-72X5/32X3/64 Nut, Hex
Z 0 0-00394-031 6-32X13/16 Standoff
Z 0 0-00415-031 4-40X1/2 M/F Standoff
Z 0 0-00416-020 8-32X1/4PF Screw, Flathead Phillips
Z 0 0-00417-057 GROMMET STRIP Grommet
Z 0 0-00418-000 CLIP, CABLE Hardware, Misc.
Z 0 0-00430-026 10-32X5/8PF Screw, Black, All Types
Z 0 0-00431-000 HANDLE4 Hardware, Misc.
Z 0 0-00443-000 SWITCH Hardware, Misc.
Z 0 0-00466-050 23" #18 BLACK Wire #18 UL1007 Stripped 3/8x3/8 No Tin
Z 0 0-00467-050 23" #18 RED Wire #18 UL1007 Stripped 3/8x3/8 No Tin
Z 0 0-00500-000 554808-1 Hardware, Misc.
Z 0 0-00521-048 3" #18 Wire, #18 UL1015 Strip 3/8 x 3/8 No Tin
Z 0 0-00527-050 13" #18 Wire #18 UL1007 Stripped 3/8x3/8 No Tin
Z 0 0-00893-026 8-32X3/8PF Screw, Black, All Types
Z 0 1-00033-113 5 PIN, 18AWG/OR Connector, Amp, MTA-156
Z 0 1-00073-120 INSL Connector, BNC
Z 0 1-00076-171 4 PIN SIL Cable Assembly, Ribbon
Z 0 1-00110-130 30 PIN DIL Connector, Male
Z 0 1-00120-113 3 PIN, 18AWG/OR Connector, Amp, MTA-156
Z 0 1-00131-171 30 COND DIL Cable Assembly, Ribbon
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Z 0 1-00132-171 34 COND Cable Assembly, Ribbon
Z 0 1-00138-130 5 PIN SI Connector, Male
Z 0 1-00141-171 5 PIN SIL Cable Assembly, Ribbon
Z 0 1-00153-113 11 PIN,18AWG/OR Connector, Amp, MTA-156
Z 0 1-00167-169 14/26 IDC-40 CE Cable Assembly, Custom
Z 0 1-00168-169 34/60 CE TO IDC Cable Assembly, Custom
Z 0 1-00180-170 9418 Cable Assembly, Multiconductor
Z 0 1-00183-171 20 COND Cable Assembly, Ribbon
Z 0 2-00023-218 DPDT Switch, Panel Mount, Power, Rocker
Z 0 2-00034-220 ENA1J-B20 SOFTPOT
Z 0 2-00035-222 SAS50B Thermostat
Z 0 4-00541-435 130V/1200A Varistor, Zinc Oxide Nonlinear Resistor
Z 0 4-00649-455 100K Trim Pot, Cond. Plastic, PC Mount
Z 0 4-00681-436 SG240 Thermistor, ICL (Inrush Current Limiter)
Z 0 5-00134-529 100P Cap, Monolythic Ceramic, 50V, 20%, Z5U
Z 0 5-00219-529 .01U Cap, Monolythic Ceramic, 50V, 20%, Z5U
Z 0 6-00004-611 1A 3AG Fuse
Z 0 6-00076-600 2" SPKR Misc. Components
Z 0 6-00089-610 PLTFM II Transformer
Z 0 7-00124-720 TRANSCOVER2-MOD Fabricated Part
Z 0 7-00254-721 PLTFM-4 Machined Part
REF. SRS PART# VALUE DESCRIPTION
Z 0 7-00270-735 PLTFM-7 Injection Molded Plastic
Z 0 7-00281-720 PLTFM-18 Fabricated Part
Z 0 7-00284-720 PLTFM-20 Fabricated Part
Z 0 7-00286-720 7" CRT SCREEN Fabricated Part
Z 0 7-00287-721 PLTFM-23 Machined Part
Z 0 7-00289-720 PLTFM-26 Fabricated Part
Z 0 7-00292-720 PLTFM-27 Fabricated Part
Z 0 7-00350-720 PLTFM-29 Fabricated Part
Z 0 7-00391-740 SR760 Keypad, Conductive Rubber
Z 0 7-00392-720 SR770-4 Fabricated Part
Z 0 7-00393-720 SR770-5 Fabricated Part
Z 0 7-00396-701 PLTFM FP Printed Circuit Board
Z 0 7-00403-720 SR770-9 Fabricated Part
Z 0 7-00404-720 SR770-10 Fabricated Part
Z 0 7-00406-720 SR770-12 Fabricated Part
Z 0 7-00407-720 SR770-13 Fabricated Part
Z 0 7-00409-720 SR770-15 & 16 Fabricated Part
Z 0 7-00414-720 SR770-17 Fabricated Part
Z 0 7-00421-735 PLTFM-9 THRU 13 Injection Molded Plastic
Z 0 7-00431-720 SR770-21/22 Fabricated Part
Z 0 7-00432-720 SR770-23 Fabricated Part
Z 0 7-00433-720 SR770-24 Fabricated Part
Z 0 7-00434-721 SR770-25 Machined Part
Z 0 7-00435-720 SR770-26 Fabricated Part
Z 0 7-00436-701 FFT/DSP LI Printed Circuit Board
Z 0 7-00437-701 FFT/DSP LI Printed Circuit Board
Z 0 7-00454-720 PLATFORM Fabricated Part
Z 0 7-00471-720 SCREEN Fabricated Part
Z 0 7-00473-720 SR770-27/28/29 Fabricated Part
Z 0 7-00519-709 FFT Lexan Overlay
Z 0 7-00718-720 SR770-33 Fabricated Part
Z 0 8-00034-850 FLOPPY Disk Drive
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Z 0 8-00040-840 7" Z-AXIS CRT Display
Z 0 9-00267-917 GENERIC Product Labels

Miscellaneous Parts List
REF. SRS PART# VALUE DESCRIPTION
U 301 3-00450-342 27C010-120 EPROM/PROM, I.C.
U 302 3-00450-342 27C010-120 EPROM/PROM, I.C.
U 303 3-00345-342 27C512-120 EPROM/PROM, I.C.
U 304 3-00345-342 27C512-120 EPROM/PROM, I.C.
Z 0 0-00089-033 4" Tie
Z 0 0-00159-000 FAN GUARD Hardware, Misc.
Z 0 0-00179-000 RIGHT FOOT Hardware, Misc.
Z 0 0-00180-000 LEFT FOOT Hardware, Misc.
Z 0 0-00185-021 6-32X3/8PP Screw, Panhead Phillips
Z 0 0-00187-021 4-40X1/4PP Screw, Panhead Phillips
Z 0 0-00204-000 REAR FOOT Hardware, Misc.
Z 0 0-00223-029 6-32X3/8TR PH Screw, Truss Phillips
Z 0 0-00248-026 10-32X3/8TRUSSP Screw, Black, All Types
REF. SRS PART# VALUE DESCRIPTION
Z 0 0-00259-021 4-40X1/2"PP Screw, Panhead Phillips
Z 0 0-00315-021 6-32X7/16 PP Screw, Panhead Phillips
Z 0 7-00147-720 BAIL Fabricated Part
Z 0 7-00394-720 SR770-6 Fabricated Part
Z 0 7-00395-720 SR770-7 Fabricated Part
Z 0 7-00402-720 SR770-8 Fabricated Part
Z 0 7-00405-720 SR770-11 Fabricated Part
Z 0 7-00408-720 SR770-14 Fabricated Part


