UDC 621.382.2:621.317.6.001.4

JAPANESE INDUSTRIAL STANDARD

Measuring methods for
small signal diodes

JIS C 7031 =

Translated and Published
by

Japanese Standards Association

Printed in Japan 228
PROTECTED BY COPYRIGHT



In the event of any doubt arising,
the original Standard in Japanese is to be final authority.

PROTECTED BY COPYRIGHT



C 7031-1993

Contents
Pages
1.  Scope...eeeeen. teeereeeeeeraseanannnes PO UOUUSPPPPPRPPPRPPRE et reeeeeee e 1
2. Graphical symbols to be used........................ reerereeeseaeeetaennns creerrrrrenreeaenaans 1
3. Measurement power supply and instruments ........ reeeersrererrernrnrararnnarannnnans 1
3.1 Measurement power SUPPLY ...cccocovvveriiriiicinrinieeeiininns teererrrereeeeeennrra——eaeaaas 1
3.2 Instruments............... ceeeeeees feersreesnrerrreratareeeaaerarasaenaaaans eererereeeeranaas ereerenrrea 1
4. Reference measurement conditions..........cccccvreevnnreeeennnn. ceerrereereee e aararaees 2
4.1 Temperature and humidity ......cccceevuveeeriunennnn. cteerereeaeeenaeeeanens creeeeeessnreees 2
4.2 Measurement frequency........ccccceeeunnns veeeeeeaees rrereteeeerertrereeeeesar e nrreaaeaaeean 2
4.3 Signal amplitude................. veveens e etetere e e s rraeee e e e raaeeeeeaeesaataaaaaaeas v 2
4.4 Ideal voltage supply and ideal current supply .....ccccccovevervciriineeicrnnrennnen. 2
4.5 Pulse conditions ......cccceeeeenireereieneeennns terereeseteeenertatesaraeeeenraaeeennnns eereranens 3
4.6  Open circuit and closed circuit.....cccceceeveeiiecrnrcrrverneenne veeerereseraeesrraeannes 3
5. Precautions for measurements ........cccceevuveeeeiiineeeenrneneenninneeens cerrnerereaeeeaeaans 3
5.1 To observe maximum ratings .........cccceeveeerveenrveerueennn vereerereereeennernnne e 3
5.2  Precaution for attaching and detaching specimen..........ccocceevvnveeernnnenen.. 3
5.3 Precaution for electrostatic breakdown ........cccecvvverieirireeeeiiineneenns 3
5.4 Temperature stabilization (thermal equilibrium) condition .................. 3
5.5 Pulse measurement ...................... Ceeretereeeeesisrataeeessen i rrtaeaeeeaeasnaranes 4
5.6 Measuring Circuit ...c.cccceeeevrnereereeiiriinnereeeeeeisinnnes teesvseverarerernranrannnannnnanenannnas 4
6. Measuring methods......ccccccvrierirreririeeiiecieeececee e tevererrrereeeeeereaaaaes 4
6.1 Forward current measurement...................... retreeesirreeesesantaeasartaaeeaananns 4
6.2 Forward voltage measurement........ eeeeeeas Crererererarees teerereseeserarrrerennnrenararanes 5
6.3 Reverse current measurement...........ccc........ cevnraees eererereeereeereeans eerrereerres 6
6.4 Measurement of capacitance between terminals.........cccccoevvvvvrevereenrennnn. 7
6.5 Forward recovery time measurement............... rerettrtataraeeesaeeerartraraeaearans 8
6.6 Reverse recovery time measurement............. rererereeeees rerrrrrreee e e e —————aaaaas 9
6.7 Stored charge measurement ..........cccevveuneenn. creveenens reeerreesreeerbeeerreeenraranns 10
6.8 Detector voltage efficiency measurement ..........c.eeeeeeemeeeeeeemereremmseneesrnnes 11
6.9 Detector power efficiency measurement .........ccccovvuvevveereennnnn.. reereerererrnnnes 12
6.10 Rectified current measurement...................... terrerreeeeaeeeaaaraareranes cerreeneee 13
6.11  Noise current measurement.........ccceeeeeervveeennnns teerereresseesnnnannerennnenns veverenene 14
6.12 Intermediate frequency impedance measurement ............cccoouveeuveennen.n. 15
(1)

PROTECTED BY COPYRIGHT



C 7031-1993

6.13 Overall noise factor MEASUTEMENT .......eevvvvieeiiveiireieirrereirrerererereeereeerreeees 17
6.14 Output noise ratio MEASUTEIMENT .......cuuveeereeeeerrererrierererirrrerrerereeereeraeeeeees 21
6.15 Conversion loss measurement ..........ccccceeeuneenn. et rr et e e ea————aaeseeeanatnrares 23
6.16 Forward series resistance measurement .............. eeetererrarareeeeeraeeeasarranes 26
6.17 Reverse series resistance measurement ...........cecuue.... ererere e veeereerenes 27
6.18 Q MEASUTEIMENL ... etearererereeerersreessesesareaessseseressrasnmeenes 28
6.19 Cut-off frequency measurement ...........ccceuueuee. ceveees rertreeeraree e rereeernanes 30
6.20 Series inductance measurement........cccceeeeiuevereeeeennnnd eeeees terrrrreeeeeerennaaaes 30
6.21 Thermal resistance measurement............cococvvvercrcreveneeenunnnes rerererrrer———— 32
Annex Breakdown voltage measurement ..........ccccoeeviiiiiieeiiiieeirinneeeeeeresneeees 35
Informative reference Pulse POWEr teSt.....ccceieieeiiiiiiiieeieiccicreeee e 37
(2)

PROTECTED BY COPYRIGHT



UDC 621. 382. 2: 621. 317. 6. 001. 4
JAPANESE INDUSTRIAL STANDARD JIS
Measuring methods C 7031-1993

for small signal diodes

1. Scope This Japanese Industrial Standard specifies electrical measuring
methods for small signal semiconductor diodes to be used for detection, switching,
mixing, etc. in electronic equipment (hereafter referred to as "diodes").

Remarks 1. The following standards are cited in this Standard:
JIS C 0301 Graphical symbols for electrical apparatus
JIS C 1102 Electrical indicating instruments

2. The International Standard corresponding to this Standard is
given below.

IEC 747-3 (1985) Semiconductor devices, Discrete devices
Part 3: Signal (including switching) and
regulator diodes

2.  Graphical symbols to be used The graphical symbols to be used in the
measuring circuit diagram of this Standard shall, in addition to those specified in
JIS C 0301, be as given in Table 1.

Table 1
Graphical symbol Name Graphical symbol Name
Two-phenomenon -] Current probe
@ oscilloscope @

3. Measurement power supply and instruments

3.1 Measurement power supply A d.c. power supply with a ripple content
not exceeding 3 % or an a.c. power supply with a higher harmonic content not
exceeding 5 % shall be used. However, in the case of power frequency, a supply
with a content not exceeding 10 % shall be used. In the measurements of a.c.
characteristics, the percent ripple content of d.c. power supply, the percent higher
harmonic content of a.c. power supply, and the a.c. impedance of d.c. power
supply circuit through which a.c. current flows shall be sufficiently small so that
they will not affect the measurements.

Unless otherwise specified, the a.c. voltage and a.c. current shall be expressed
in the r.m.s. values.

3.2 Instruments  Unless otherwise specified, the d.c. and a.c. voltmeters,
ammeters, etc. shall be of class index 0.5 specified in JIS C 1102. The maximum
scale of an instrument with uniform scale shall be within ten times the measur-
ing value and that of an instrument with shortened scale interval in the vicinity
of zero shall be within four times the measuring value. The measuring value
means the maximum value if stated in the Standard or it means the minimum
value if only the minimum value is specified in the Standard.

In the following cases, instruments of class index 0.5 are not necessarily used:
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