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L D Cっ823 ・L D C -823 S

D IC IT A L  C O U N T E R

l.  Introduction

LD C_823(S)is a ttgital frequency counter/dm er desttned tO m easure the frequency and periOd

O f  a  Sttn al, fe a tu rin g  a  w id e fre q u e n c y  ra n g e (1 0 H Z - 2 5 0 M H z ), a  h ig h  in p u t se llsiti宙ty (2 0 m V  rm s ),

a lld  h ig h  re sO lu tiO n  t0  8  d t t ts・ T h e p e ttO d  fu n c tiO n  m a k e s th e u n tt O u tsta n d in g  fO r v id e O  ta p e rec o rd ―

er service applicatiOns. This instrum ent can be used fOr attustm ent,test and rePalr Of audiO instru―

m en ts, A M /F M  rad iO s, T v s, c B  rattO s, cO m p tt er ciO C k S, aln ateu r―rad io s, electrO■ic w atch es, an d ,

m u sical in strllm en ts, etc . T h e L D C _8 2 3 (S ) is Sm a1l an d  P O rtab le . A  b tt b rtth t n u o re scen t d isP lay

assures easy readab■ity Ofvalues. T he green disPlay dOes not induce eye fatttue even after an extended

PeriOd Of View lng. R eadOtlt m iscOllnts are reduced by zerO_blanttng,unit―disp13y (kH z,M H Z,m S) and

overrange disP lay , T h e u se O f L S I an d M SI in th e intern al cttct it assu res reliab le p erfOrm ancc an d lとss_

_     P O W er cOn su m P ttO n .

2.   SPecifiCatiO ns

F req u en cy M easu rem en ts

R ange

C a te tim e

R e so lu tiO n

A ccu racy

Perlo d M easu rem en ts

R ange

R e so lu tiO n

A ccu racy

ln pu t Section

ln Pu t Sensiti宙呼

(lM Ω)

(50Ω)

A lten u atO r

C o u p lin g

ln Pu t im pedance

(50Ω)

10μS , lμS ,0。lμS

±l cOu n t tt tln e b asc accu racy tt trigger errOr

50m V rm s (10 H Z - 100 H z)

20m V rm s (10 0H Z - 100M H z)

50m V rm s (10 0M H Z - 250M H z)

20m V rm s (100 k H Z - lo OM H z)

50m V rm s (10 0M H Z - 2 50M H z)

1,1/10

A C

Sw itch able lM 2ヽ  an d 50Ω.

look H z _  2 50M H z : 5V rm s

10 H z  _ 2 50M H z : 5V rm s

10H z - 80M H z (direct), 10 H Z - 2 50M H z (p re
_scaler)

0 ,lS ,lS , 10 S

10 H z, lH z,0 .lH z (direct), 100 H Z, 10 H z, lH z (P re
―SCaler)

±l cou n t tt til■e b ase accu racy

10 0m S - lμS

M u ltiP licatiO n F acto rs        X  10 ,X  lo o ,X  lo o o

出

ヤT岳鷺岩;

n h P u t V°ltage
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T tt e b ase

L D C -823 R egular

F requ enCy      10M H z

A ccu racy       
±5x 10

~6
(±5ppm ) (3 2

°
F - 104

°
F )

(o
°
c _ 4 0

°
C )

L D C -8 23 S R et摯lar

F requ enCy       10M H Z (O V E N )

A ccu racy        ±lx 10
イ
 (±lppm ) (3 2

°
F - 10 4

°
F )

(o
°
c _ 4 0

°
C )

L D C -823 0 P T IO N  l

L D C -8 23 S F requ enCy      lM H Z (O V E N )

A ccu racy       ±3x 10
電

(0・03P Pm ) (3 2
°
F - 10 4

°
F )

(o
°
c _ 4 0

°
C )

±2x 10
弔

(0・0 2PPm )/D A Y (agin g rate)

L D C -8 23 0 P T 10 N  2

F requ enCy      10M H Z (O V E N )

A ccu racy        
±lX 10

~6
(±lP Pm ) (3 2

°
F - 104

°
F )

(o
°
c _ 4 0

°
C )

R egular,O p tion 2   0 p tlon l

c 10ck ou t             lV P P 10M H Z     lV P
―
P lM H Z

E x tern al clock            lV p
―
P

- 10V P
~
P    lV p

一
P

- 10V P
―
P

G en eral SP eciflcatiOn s

D isP lay                8 digits,7 s軽井len t n u orescen t aisPlay Overn ow  in dication ,

gate in dicatlon an d 
zero b lank in g

O perating tem p eratu re ran ge  O
°
C - 4 0

°
C (3 2

°
F - 104

°
F )

P ow er sOu rce            100V , 117V ,200V ,234V ±107o

50H z - 60H z

(V 01tage
_ch an ge is accom plish ed b y ch a

n ge on tap of tra
n s―

fOrm er)

, O w er con su m p tion        A PP rox・12V A ,A P Prox・18V A (w ith Op tiOn al)

D im en slon s          74 (H ) X 20 0 (W ) X 2 50 (D )m m

A P Prox・3
''
(H ) X 8

''
(W ) X 10

)'
(D )

ex clu din g kn ob s an d legs

w eigh t          aP PrOX・2.6 kg A P PrOx・2.8 k g (W ith Op tiOn江)

a P P r O X ・5
3
/4 1b S,  A P p r O x ・6

1
/4 1b S。( 配ヽ th  O P tiO n a l)

A ccessorics  
~     CllP cable 宙th B N C  connectOr



3 . P A N E L  F U N C T IO N S

3 .l  F ro nt P anel

F ig . 3‐1

F 七・3‐l sho w s th e frOn t P tte1 0 f L D C -8 23 (S).

①   P OW er sw i ch :

T o tu rn On ,dep ress pu sh
_bu ttOn , tO turn off,again dcP ress pu sh b u ttOn ,

②  G A T E T IM E ;M U L T IP L IE R  S E L E C T O R :

F o r frequen cy m easurem en t, th is sw itch is u sed tO ch an ge c A T E  T IM E ; w h en in th e

pedod_m easurem ent m ode, it is used tO challge the m ultttlier factOrst Each range is as
fO■Ow s:

G A T E  T IM E :

M U L T I.:

0 .1, l an d 10 sec.

X  lo , X  lo o an d × 100 0

③  R E S E T  Sw itch :

B ア P r e SSin g  th is su れtc h , th e  c O u n te r s tO p s its O p e r a tio n e w h e n  re le a se d , th e d isP la y  is c le a re d

to zer9.A fter a delay Of apprOxlm ately o。ls,if there is an inPut Sttnal,the cOunter starts
cou n “n g.

④   F u n ctiO n S electOr:

A  P u sh  b u ttO n  sw ltch  fo r ch an t t g th e m easu rem en t m o d e is u sed  fO r selcctin g th e

m easu rem en t fu n ctiOn s Of P E R IO D  an d F R E Q .

⑤  F R E Q . R A N G E  S electO rt

SelectOr fOr D IR E C T  M E A SU R E M E N T (10H Z - 80M H z) an d PR B SC A L E R (10H z _

250 M H z).



⑥

②

③

③

⑩

①

②

①

SE N SIT IV IT Y  SelectOr:

Pu sh bu ttOn s航tch fOr 20m V , 200m V ,resPeCtiVely .

IM PE D A N C E  SelettOr:

SelectOr fOr inPu t im pedance Of lM 2ヽ an d 50Ω.

IN P U T  C o n nector:

Pu t a sign』in tO m easu re.

H an dle/stan d com bin ation :

T h 1 10ck o f thc h andle can be releasea by pressing th e ln Oun ted Part of thc h andle On b o th

sides 配ヽth b Oth h ands.T h e h an dle can th en b e freely rOtated .W h en th e h an d is released )it

is 10cked.

U nit lndicatOr:

F Or frequ ency m easurem ent, th e indicatOr sh ow s `̀M H z" at 250M H z F req. R ange;an d
`̀k H zカ

at  80M H z F req.R ange. 
`̀Fn S " iS disPlay ed in the casc Of p eriOd in easurem ents.

E)isPlay :

It is a 8-digit, 7
ゃsettnent, ユu orescent disPlay . In accordance w ith the m easuring raige,th e

decirn al P oint is disPlayld autoHlatically ,and th e leading zeros are blanked .

G A T E indicatOri

D isPlay s the OPened Or closed state Of the G A T E .W h en G A T E  is open ,indicator is lit.

o v E R R A N G E indicator:

L igh ts w h en th e frequ en cァ ls over th e cOu n tin g caP acity O f 8 digits, In th e case o f

overran ge, pu sh th e C A T E  T IM E /M U L T Io selectO r tO sm aller valu es u n d  th e Overran ge in dエ

cato r ligh t gO es O 宜

3 .2  R ear P anel:

F ig. 3
-2



⑭  O U TPU T /1N PU T T erm inal:

O u tp u t an d  in P u t term in tt fO r a c10 c k  slgn 江. W h e n  th e selec tO r sw itch  ①  fO r h te rn 江

加 d  eX tern 江 (IN T /E X T ) is O n  IN T , th e in tem al c 10 ck  is av ailab le tO  th e term in al. F e e d  a

c10ck tO the term inal externaly,w hen the selectOr s、■tch C ) is on E X T .

①  serial num ber label

① POw er cord

⑫ Rubber ttet

①  Fuse holder(COntains O,3A ftlse)
①  INT/EXT Sw itch:

selectOr sw itch Of an internal clock and an ex ternal c10ck .

④ W ith a screw ariver,trim m er cOntrol attuStm ents Ofthe reference frequency osc■latOr can
b e rnade.F Or procedu re,reFer tO sectiOn 6 _ M aintenan ce.

―‐~一―~~   4 .  O p eratin g ln strllctiO n

4 .l  P recau t10 n s in  u se

(1)  In COnnecting the instrum ent to the de北ce (tO be tested ), PartiCularly h  an intern al

connection ) rem ove all A C  P ow er tO th e device,arrld rem Ove the cord .A fter disch arging all

ch arged caPacitOrs, cOnnect th e cable fOr m easurem en t, thu s, the dan ger Of arl elccti cal

sh Ock can be IIlinim ized.T ake the sam e care in discOnn ecting th e inPut Cable,

(2)  U Se A C―P Ow er sOurce of L D C _823 (S) at 50 - 60H z,w ith in lo% Of rating vOltage.

C au tion : E xcess市ely large Or sm 証l A C  v01tages m ay in duce erron eous op eratiOn .

(3 ) In rePlacing the fuse,u se the designated O .3A  fu sc,

14 )  A void all the severe m echant al sh Ocks tO crysta1 0scillator Or a u orescent indicatOrs.

(5)  R eFerence clock : w ai  ab Ou t 20 m inu tes fOr cOrrect m easu retten t un tユth e crysta1 0scil
_

latOr gets stable in attng.

4 .2  F u n d ar lenta1 0 p eratiOn

(1)  D isconnect the inPut cable Of the LD C-823(s).

(2)  c onnect the A C Pow er COrd tO the prOper A C Pow er SOurce.

_     (3)  set Po w ER  sw ich tO the o N  position.~ ―
      14 ) set the functiOn sw itch to F R E Q .

(5) set the sEN SIT IV ttY  selectOr t。20m V rm s.

(6 )  Pu セth e c A T E  T IM E  SelectOr at O。lS.

W h en  F R E Q . R A N G E  Sw ilch is 80M H z an d  2 50M H z, D isPlay  reads O ,0 0 k H z an d

O .000 0 M H z resp ectively , T h e c A T E  in dicatiOn is ligh ted fOr O .lS w hi e th e gate is

op en , an d  disaPPcars fOr o .ls w h■e th e gate is c10sed .

(7)  Set C A T E  T IM E  SelectOr at lS,

D isPlay sh Ow s o,ooO kH z at 80 M H z an d O.Oo oO o M H z at 2 50M H z. G A T E  in dicatOr re―

PeatS t0 1S iight on/o。lS llght Off tttem ately.

(8) Press lhe 10s C A T E SelectOr

D isplay sh Ow s o,oo00 kH z at 80 M H z and O,000000 M H z at 250 M H z.G A T E indicatOr

repeats t0 10S hght On/0,lS light Off ttternately.



(9) Set the FU N C T IO N  sw itch to PER IO D .

(10) U Se the `̀M U L T I'' scales,and confbm  the display as show n in T品lc 4-2-1.In tte cttse that

th e d isP lay e d  i g u re sh O w s O th e r th a n  o (z e rO ), O r W h e . G A T E  in n c a to r is l七h te d , p u sh

the reset s宙tch, then,G A T E indttator disttpears (gate is clotted),and the display ShOw s tts

in T able 4-2-1.

M U L T I D isPlay

X 10 0 .0 0   m S

×1 0 0 0 .0 0 0  m S

X 1 0 0 0 0 .0 0 0 0 1n S

T able 4 -2-1

(11) In the above 6- 10 0 V E R ―n ow  indlcator alw ays sh ow s ligllt off.

4 .3  1n p u t C o n n ectio n s

C onnect B N C  C onn ector of th e accessory cable to th e inPu t terin h よ。 C onnect th c grou n d
_

n egative side of th e clip to th e cOIIm on of th e device u nder testt C onnect th e pOs■ive h ot sid c

tもthe test point.T h e inPu t iS A C  Only (D C  blocked b y O .lμF cap acitor)・T he m axin um  allow ab le

vOltage Of the A C  com ponent of th e h Pu t sign al depen ds on frequ enCy . T h e valu es are as fo
u Ow :

In p u t lm p ed an ce     
10 H z  -  4 00

甲
z

lM Ω 4 00H z  -  100kH Z

In Pu t ttm p edance   10 0k H z - 2 50M H Z

50Ω            10H z  _ 2 50M H Z

lM Ω 400H z  -  100kH z

Inpu t
“Im P edance   100kH z _  250M H z

T h e m ax lIIlum  V01tage Of th e D C  com p onent of th e in pu t signal is
±100V  D C .W h en th e h Pu t

signal is not a continuous sh e―w ave or is m odulaセed, the fOl10w ing valu es are th e m ax lln um

a110w able A C  inPut V。ltage, perm i ted in alcordance w ith th e frequ ency ch art be10w .

Inpu t lm p edance    10H z  -  4 00H z

10 0V rm s or 2 8 0V p
―
P

2 0V rm s o r 56V P
―
P

5V rm s o r 14 V P
―
P

5V rm s or 14 V P
―
p

2 50V P
―
P

56 V P
―
P

14 V P
―
P

14 V P
―
Plo H z   _  2 50 M H Z

C A U T IO N  N O T E : C au tion shOula be taken nOt to get an electric sh ock w h en cOn n ecting

or rem o宙ng the inPu t cable. H igh voltage circu its and h Orセontal ou tpu t pulses OI ■yb ack

transfom ■ers in T V ―sets genertte excessive voltages. T h e L D C -823(S )lould be dam aged by

ex ceedin g inpu t l■n i ation s.T h erefore,never m ake a direct connectlon to th ese circu■s.

T he inPut llnp edance Of th tt in stHュ1
■ent is approx . lM も訪and shunted by app rOxlln ately 30p F .

T h e inpu t cable h as a distribu ted cap a
city of ap prOx , 70P F . A s th e capacitance l e

com eS 10 0p F

in tOtal, it is ■ot recom m en ded for such a ci cl■t or a de宙ce un der test as h n u enced by this

CaP aCitance to b e in easu red .

N O te :  D O  n O t c o n n ec t th e in P u t O f L D C -8 2 3 (S ) to  a  h tth  im p e d a n c e p o in t o f th e d ev ic e u n d e r

test. The parallel effects of this lM Ω/100PF cOm bination affect the Operation of th e

circuit being tested .



4 .4 S ettin g o f in p u t sen sitivity

(1)  InPllt sensitivity and nOise

T he input sensiti宙ty of L D C _823(S)can be selected frOm  o.o2V rm s, Or O.2V rm s,in Order
to m easure input signals Of w ide v01tage ranges.  W hen a large signal is applied to the
血put attthe hひer h put sens■市ity,the nOise inch ded in the inPut signtt m ay h duce
m ttcOunting. In this case, reduce the input sensitivity to the apprOpriate inPut range as
listed in T able 4イ～1.Thおm inim irzes errors.

In Pu t Sen siti宙ty R ange of inPu t v01tage

0 .0 2V rrn s 0.0 2 - 0 .2V rm s

0 .2V rln s 0。2 - 2V rm s

T able 4-4-1

M eth Od tO prevent th e in terfering n Oise frOFn outSide

T h e m ax im um  inPut Sensitivtty 6f L D C _8 23(S) is ap prox . 15 m v rm s, sO it m ight b e P Os_
sible tO Inis_attribute even if th e nOise v01tage Of abOu t 4 5n■v P

_
P iS presen t. A tten tiOn

sh Ould be P ttd specially w h en sPike_■ke n oise frOm  th e A C  P Ow er SuPPly is accum ulated ,
as th e value in ttcated in this case sh all be ab Ou t 3 0H z over th e actu al valuc.

In Order tO Preven t such ■lis_attribu tiOn , it is required tO PrO宙de th e shield at th e cOn_

n ecting section tO th e circuit tO be l■easured br tO the circuit itself sO th at th e n Oise frOm
the A C  P Ow er SupPly or th e devices Ou tside sh all nOt accum ulatt. It is alsO required to
reduce th e と■pedance Of the test P oint u nder test. T h ere is h ardly any trouble l■the case
of 50S'/7 5●2 1ine, h Ow ever, in th e case Of 6006と em ploy ed in the au diO frequ ency b an d,
th e sPikellke n Oise l■ay accum ulate, so it is required to p rOvide th e su fflcient shield .

M easu rem ents Of M Odulated sign als

M odulated  signal

V H : In p u t S en sitivity O f

c o u n te r

A s seen in the abOve Fig。44 -2, in order tO m easure the frequency of m odulated

car ier w ave, r  the v。ltage Of highest m Odulated Part iS g eater than the inPu t sensitivity
V H (0。92V rm s),it iS then POssおle tO cOunt the carrier,w ave,

２

３

F lg.4
-4-2



(4)  InPut Sensitivity by duty ratiO

W ith LD C-823(S),trttgerleve1 0f schm iat circuit is set in such a w ay so that it w ill be at
the m axim um  sensit市ity agttnst the signal of 50% duty ratio,such as sine w ave,triangular

w avc and rectangLlar w ave.

w hen the duty ratio tt reduced, the D C leve1 0f the sttnal added tO schm idt circuit wた11
vary as sh 6w n in F ttg. 4 4-3 and it uた■nOt b e able tO ex ceed th e 10w er lin it Of hy steresis

ievel sO th at the inpu t sensitivity w ill be reduced .

U Pper lim it Of

hy steresis level

D C  level

L ow er lim it Of

h y steresis ievel

D u ty ratio
= 二 x  l。。(% )

InPut Sellsitivity w ill be reduced in PrOPOrtiOn tO the decrease in the duty ratiO. In the

case Of LD C ,823(S),w hen the duty ratiO is lo% ,input sens■ivity Hた1l be apprOx .1/5 com ―

Parea to that uれth duty ratiO being 50% .

A lsO, w hen the rduty ratio becOm es be10w  10% , the m easurem ent m ay not be able tO be

dOne even tthen inPut v01tage is increased. T his is due tO the nOise present, and the 10w er

linit胡 l be abOut l物 .

4 .5  F requ en cy ln casu rem en t

sct the funcd On sw ltch tO F R E Q .) aP P ly  sig n al tO  th e h p u t c O n n e c tO r, T h e m e a su rin g  ra n g e is

10H z - 2 50M H z. B y setting the G A T E  tim e tO the vttucs sh Ow n in T able 4_5-l an d T able 4 -5-2,

m e a su re m e n t c a n  b e d O n e a t th e in ax iIIlu Fn  re S O lu tio n  M th O u t O v e rra n g e .

D IR E C T  M E A SU R E M E N T (uP t0 80 M H z)

G a↓e T tt e M casu rin g :requ en cy E)isPlay

10  S 10H z - 9999.9999kH z 0.0 100kH z _ 9999,9999kH z

Ｓ１ 10H z - 80000。000■H z 0 .0 10 k H z - 80 0 0 0 .0 0 0 k H z

0 .l S 10 H z - 80 0 0 0 .0 0 k H z 0.o lkH z _ 8000010 0kH z

T able 4-5-1

PR E ,SC A L E R (uP t0 2 50 M H z)

F七・4-4-3

T able 4_5-2

_ lkH z at a五五m easu n n g th e frequ ency of 10H z

sultable.

G ate T im e M casu rln g :reqぃen cy EttsP lay

10  S 10 H z - 9 9 ,9 9 9 9 9 9M H z 0 .0 0 0 0 10M H z - 9 9 .9 9 9 9 9 9M H z

Ｓ一１ 10 H z - 2 50 .0 0 00 0 M H z 0 .0 0 0 0 1M H z - 2 50 .0 0 0 0 0 M H z

0。l S 10 0 H z - 2 50 .0 0 0 0 0M H z 0 ,0 0 0 1M H z - 2 50 ,0 0 0 0M H z

high ttsd u tiOn ,P航 Odtt easu rem ent is m ore



4 .6  P erlod in easureFIlent

(1 )  S e t th e fu n c tiO n  sM tc h  tO  P E R IO D , a n d  a p p ly  th e sig n tt to  ch c in P u t c O n n e c tO r. T h e

m easuring range is 100m S _ o,o0 1m S (l μS).P eriod m easurem en t is suitable fOr accu rate
m easu rem ent in the frequ cncy range of 10H z _ lkIセ.

B y setting the M U L T I. an d PE R IO D  as listed in T ables 4-6-l an d 4-6-2, m ore accu rate
m casurem ents can be accOm Plished w ithin a shOrt tll■e an d 10nger num erttal disPlay
IIle a su re rn e n t re su lts m  a  n■O re ac cu ra Ce m e asu re rn e n t.

I W hen the m easurlrlg tim e is w tth in lS 一o.l s,

F requ en cy Pe五〇d M U L T I D isP lay
10 Hレ_ 10 o H z 10 0m S - 10 m s X lo 10 0 .0 0m s _ 10 .o om s

100H z _ lkH z 10 m s _ lm S ×lo o 10 .0 0 0m S _ 1.0 0 om S

lkH z _ lokH z lm S - 0 .lm s X 10 0 0 1.0 0 0 0m s 二 0 .1 0 0 0m S

T able 4-6-1

W hen th e ln easu ring tln e is鞘■thin los _ ls,

F requ en cy Period M U L T I D isP lay

10 H z - 10 0比 10 0m S - 10m S X  lo o 10 0 .0 0 0m S - 10 .0 0 0m S

100H z _ lk地 10m S - lm s X lo o o 10 .0 0 0 0m S - 1 .0 0 0 0m s

T able 4-6-2

(2)  M easu rin g accu racy

T he accu racy of P eriOd m easu rem enとcan be ex PreSSed as f0110w s:

A ccuracy
= ±l count tt tr耗理ゃr errOr tt t■■e base accuracy ...E quation 4

-6-1.

In the abOve equation, the m Ost im portant factor is tl■e trigger_errOr,T rigger‐er or Occu rs

w ith the Oved aPped sl烈al noise and nOise in the cOunter. D u五ng the m easurem ent,w hen

the ttsPlay nuctuating range is m thin ±1, the errOr can be regarded as ±l cOunt. If it is

over ±l cOunt, ■ m ay be tritter_error or alteration of the inPu l slgnal. A s a checttng
m e th O d , 市 h e n  th e in p u t se n s並貯iけ O f  C O u n te r O r in P u t V O lta g e  is se t t6  h ig h e r v alu e s , if  th e

vattable range becOm es less,it can be卜dged as trigger er or,

In order tO reduce the effect Ofth Put s七五al nOise the trigger_error can be reduced by
raising the 島呼ut vOltage Or by rectitth g the inPut_w ave intO rectangLlar w ave_fom
ap p ly in g to L D C 8 23 (S ).
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6 .  M A IN T E N A N C E

(1 )   T O  C alib ra te O r a tt t Stコn e n t tO  th e rとfe re n c e O sc l la tO r ,

S et G A T E  T IM E  selectO r t0 10s an d F R E Q . R A N G E  selectOr t0 80 M H z.

A s,andard loM H z signal generatOr Hれth an accuracγ grcater than 主1 × lo
~8 is required fOr

calib:atiOn, A pply the Output Of standard signal generatOr tO the inPut term ina1 0f LD C _823
(S) tO m easure the frequency. A  nOrm aly Operating cOunter disPlays loM H z. If yOu read
Other than loM H z,attust the trim m er capacttOr with the screw ar市er thrOugh the hOle for
attu Stm en t p ro宙d ed at th e rear P an e1 0 f th●L D C _8 23 (S), in o rd er tO m ake ex act accu rate
disP lay .

(2) The LDC-823(S)haS been desttned for easy m aintenance and ttigh reliablitt by em P10すing
L S 1/M S I IC

'
s fO r th e d ig ita l a n d  p o w e r_sO u rc e se c tio n s O f  th is in s tr u rn e n t .

(3 ) If th e instrum ent Falls tO P erfOrln in th e IIlanner sp ecin ed h erein ,w rite or call y ou r nearest

L eader Offにe fOr factOry―trained service, F or safety reason s,and tO P reven t d aln age to th e

in strum ent,D O  N O T  R E M O V E  the unit frOm  the casc.
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