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JAPANESE INDUSTRIAL STANDARD JIS C 5947 : 2005 

Measuring methods of laser diode modules 
for optical fiber amplifier 

Introduction This Japanese Industrial Standard has been prepared based on the first 
edition of IEC 62007-2 Semiconductor optoelectronic devices for fibre optic system ap- 
plications-Part 2 : Measuring methods published in 1999 with some modifications of 
the technical contents of the original International Standard. 

The portions given dotted underlines are the matters in which the contents of the 
original International Standard have been modified. 

A list of modifications with the explanation is given in annex (informative). 

1 
optical fiber amplifier (hereinafter referred to as "laser diode modules"). 

Scope This Standard specified the measuring methods of laser diode modules for 

Remarks : The International Standard corresponding to this Standard is as fol- 
lows. 

In addition, symbols which denote the degree of correspondence in 
the contents between the relevant International Standard and JIS are 
IDT (identical), MOD (modified), and NEQ (not equivalent) according 
to ISO/IEC Guide 21. 

IEC 62007-2 : 1999 Semiconductor optoelectronic devices for fibre optic 
system applications-Part 2 : Measuring methods (MOD) 

2 Normative references The following standards contain provisions which, through 
reference in this text, constitutes provisions of this Standard. The most recent editions 
of the standard (including amendments) indicated below shall be applied. 

JIS C 0617 : 1999 (All parts) Graphical symbols for diagrams 

J1S-C- "Z :  1 i '99.7 _ _ _  D~~ectac f -n~-~ndicat~n~-a~a~o~ue-e lec~r~ca~-measu~~'ng:  r:nstrrrr 
ments and their accessories-Part I : Definitions and general .__._..__._. 

req.uire.m.e.n $8. CQmmOn. $0 alhr6s 
NOTE : IEC 6005 1- 1 : 1984 CinclJLding. amendment. 1 .(1994). .and. Amend.me.nt. 2. 

(199511 Direct acting indicating analogue electrical measuring instru - 
ments and their accessories-Part I : Definitions and general require- 
ments common to allpart is identical with the said standard. 

JE. .c. 534.6. .:. ... General .r.de.s. Qfl8Eer. diode. m.o.duIes fqr orrti'calfiber. cma?lifier 
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...................... 4 Measuring Con.ditio.n 

4.1.. .. Stand.ard. .c.o.ndition.. . .Unlesi. .otheE?ise.. specified,. the. .measur.e.me.nt. .is .carxied. .out 
at lhe. .t.e.m9.e.r.ature. .of. .E. .c. to. -35. .">. .r.elati?le. humidity. .of. 25. !%.to .ss. -5% and. .air. .Pr̂ eSl 

vahe. .und.er. this .stan-dar-d. on-diti-on .ox- if.re.wireb .in. P.articulai., . the. .sRe.cificatiQn- in. 4.3 
ap!ples.. .In .addition,. .when .re.suire.d. to on.v.ert. to.  the. refe.r.e.n.ce. condition,. the. sI?ecifi.ca: 

.... If. the. m.e.a.surement. u-nder. .the. .stan.d.ard. .o.n.diti.o.n is. diffi.cult,. the. .me.asure.m.e.nt. un: 

........................................................................................................................ der other condition than the standard condition is allowed unless any-.doubt.-is-t-hrown 

................................. on the assessment. 

....................................................................................................................................................... sured of 860 hPa to 1 060 hPa. If a doubt is thrown on the assessment of the measured 

..................... tion in 4.2 afidi.e.s2 

4.2. - -. Referenc-e. condition- . . - The - reference. condition. is-  .of2 E i .  :cc - in- te.me eratuxe, - 45. "/o .in 

m.ay>. .howe-v.e-r. be. dete1mine.d .only- by. the - te.mPe.rature, 

ture,. 45- .%.to. 55. -76- in- re'ative. humidity- .and.860. h.Pa.t-o. .i060 . h h  .in. air. press.u.re2 

................................................................................................................................................... relative humidity and 860 hPa to 1 060 hPa in air pjessure. The reference condition 

..................................................................................................................................................... The assessment condition is of 25 "C f 2 OC in tempera- 4.3 Assessment condition 

....................................... Instrum@nts and WViBment for measure-m@.nt !And .BYmbols 5 

........................................................................... 5.1 Power source for measurement DC Power.source..of~iP9le.conte.nt..of..not..moi.e 

..................................................................................................................................................... than 3 % and AC power source of relative harmonic content of not more than 5 %. In  
case .of. commercial. frecluencP,. the. relative. harmonic. content. sh.311 .be. noJ. more. .than. ' O  
..... Y,. 

In. addition,. in. P.aItic.ular .is. the. .test. to.  .m.e.a.suxe. AC. .OUtP.Ut. P.Q.WeI*. the. riI?I?le. conte-nt 
of .D.C. g.o.w.er. sourc.e,. .rel.ative. har.mo.nic .content. o f  .A.C. power. source. .a.nd.AC. .imp.ed.a.nc.e 
of 3h.e. .DC JNwer. -s.o-urse - cixcuit- t.hr-o.u.gh- width. .AC. !-xri.ent .I?asse-s. .shall- .be. - of .so .smal' 
value. - as. .not- .to. xi% - inflW2nG.e. Lo. .th.e -measurement.. - .moxeover>-. suff'cie.nt- .emntermear 
................................................................................. sures shall be provided against the invasion of surge! 

5.2. --.Meters and. m.e.asuring .instrume.nts. - - .unless- .otherwise .sP.e.cifie.d, .the- .met.ers .shall 
be. .those. .of. dass.. 015.. sI?ecified. .in. .J'8. c.. IiIiZ. and. .the.. .m.e.a.suxi.ng. instruments. b.e.. of  
.............................................................................................................................. equivalent or superior accuracy.-thereto. Their input impedance shall be negligible 
val.ue..in.the..influence.to.t.he..measur.ing.system' 

Remarks - 1. -.-In. case. wh.exe. there- - are-. n.o- .stan.d-a-rd- .metet3 - of .at- .least. .class. -0'5 -.nor 
class. - e Cruiv.alent. -or-. sup e xior.. acc.UracJ!. t hexet o 2 .  the. A?e-cific.atio n. .in -5: 2 
................. does not apgly: 

5.3.. .. Optical.E?ower. .meter.. . The. .optical. Power .meter. u.sed. in. the.. measure-ment .shall. 'le 

within. -3. range. Qf .thS. .optical. inri ut -power- .leve'. being .measured,. In. .ad-diti-o.n .if the .wtr 
................................................................................................................... calibrated with the relevant wavelength and be that the linearity.-isifully..-e.ns-ured 
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6 Measurement procedures 

6.1 Forward current (Id 

6.1.1 
modules under a specified conditions. 

6.1.2 
in accordance with figure 1 and the procedure given in the following : 

6.1.3 Measurement procedure 
radiant power Pf and measure the forward current at that time. 

6.1.4 Precautions to be observed In the case where considerable power is consumed 
in the laser diode module and, as a result, the rise of temperature at the joint part af- 
fects the measured value to a great extent, the measurement is carried out by any one 
of the following procedures and the procedure followed is recorded. 

a) Use DC current and measure after coming to stability of the temperature. If not 
coming to the stability of temperature, carry out the measurement in a specified 
time after beginning the application of a specified voltage. 

b) Apply pulse current or carry out the measurement in so short time that the rise of 
temperature at the joint part can be ignored. 

When using a pulse current, the pulse width and duty cycle are clearly described. 

Purpose The purpose is to measure the foiward current of the laser diode 

Measurement circuit The forward current of laser diode modules is measured 

Make the laser diode module generate the specified 

6.1.5 

a) operating temperature T,, ; 

b) radiant power pf. 

Items to be specified in individual specification 
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+ 
I f  I 

R 

R : Protective resistor 

T 
@ :  DC ammeter @ 0: DCvoltmeter 
E : Dcpowersours  

I I I Laser diode module being - tested 

Figure 1 Measurement of forward current and forward voltage 

.................................. 6.2 Forward voltage-1-a. 

6.2 ...I... . .Purpose.. .. The.. purpose. .is. to .  .measure.. the.. forward. _'tage.. o f .  the.. laser.. di.0d.e 
.............................. module under a sgecj,fied-conditions, 

..................................................................................................................................................... The forward voltage of the laser diode modules is meas- 6.2.2 Measurement circuit 

..................................................................... ured in accordance with figure 1 and the p~oc~ed.ur~e.gi_n.~n.the~foll~ow~~ng.~ 

.................................................................................................................................................... Flow a specified forward current If between the ter- 6.2.3 Measurement procedure 

..................................................................................................................................................... minals of laser elements of the laser diode module and measure the forward voltage T4 

...................... at that time. 

...................................................................................................................... Precautions to be observed 6.2.4 In the case where considerable p~o~weg.is.consu~med 
in  .the. lasiex .diode .rn.od.de .and=. -as! .a. re-sult,;,. the. .rise - o f  tempexat-ure- at. the -joint- pa.rt. -af: 
fects. the. -m-e.a.su.re d. _'ue .t!?. -3. -gr!&. extent,. the. m-easureme nt - is. car.ried. -o.ut- by. -any- one 
.sf the -fQ_wl-ng .P!_eduxes .and. the J!Koceduxe- follo.wed. is.  xecordedt 
................................................................................................ Use DC current and measure after coming-to stability-of.t.he.-te-mper.atu-e,-If.not a) 

.......... comin9~to~t~he~~st.ablllt~~.of-~temP~erat~ur~e,-~c~arxJr-~o~u~~~th-e~~measure-ment~.in~~a-~s~~e~cifle~d 

.................................................... time after beginningthe flow of a sp-e-c:'fe.d-curï.entt 

Ib). -. Al?!lJr. P.Ul8-e. cu.rxent. -ox- Ca-KY. .out. .the. me-asur-e-m-ent. in. so .short. time. that- .the. -rise. .of 
- temPer-atu-e-at-the-joi-nt-ga-t-can-b-e-':gnor-eb, - - - -. - 

When .using- p-ulse. cuxre.nt,. the. Pulse. width- and -duty .cycle. axe .cle~arlY. described, 
........................................................................ Items to be specified in individual sgecificatio-n 6.2.5 

a) ._._ Q!e.~.ating.te.miie~atU~e-.~~-o~.-~~~~.ub~.~ 
Ib). -. 3xw.a-rd. CurKe-nt- .A .OK- xadiant. Power. .B 

................... 6.3.1 PurRQ.se.~.The~iiuxiiose~is.t~o~measure~the~'.e.ve.~se.volta.ge~.of.the.'ase.~~blode.mod: 

.................................................... ule under a sgecified condition. 

.................................................................................................................................................... The reverse voltage of the laser diode modules is meas- 6.3.2 Measurement circuit 

..................................................................... ured in accordance with figure 2 and the proc.ed.ur.e.glv.e.n.ln.6.3. '3.. 

................................................................................................................................................... Flow a specified reverse current L between the ter- 6.3.3 Measurement procedure 

.............................................................................................................................................. minals of laser elements of the laser diode module and measure the reverse voltage.TK 

................................ 6.3 Reverse voltage-1.E) 
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R : Protective resistor 
@ : DC ammeter 
@ : DC voltmeter 

E : DC power sours 

Laser diode module being 
tested 

Figure 2 Measurement of reverse voltage 

6.4 Radiant power (A> 
6.4.1 
ules under a specified condition. 

6.4.2 
ured in  accordance with figure 3 and the procedure in 6.4.3. 

6.4.3 Measurement procedure Flow a specified forward current fi into the laser di- 
ode module and measure the optical output power Pf. 

6.4.4 Precautions to be observed The light receiving surface of the optical power 
meter shall be sufficiently large enough to fully receive the total quantity of light emit- 
ted from the end of the optical fiber. In  addition, the quantity of light returning from 
the light receiving surface of optical power meter to the laser diode module is required 
to be restrained so as to be sufficiently small. 

Purpose The purpose is to measure the radiant power of the laser diode mod- 

Measurement circuit The radiant power of the laser diode modules is meas- 

If the optical output power exceeds the maximum optical input level of the optical 
power meter, the input level of the optical power meter is set in an appropriate range 
using an appropriate optical attenuator. In  this case, the alternation of the alternator 
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