OITHCAHHE ITOJIb30BATEJIbCKOIO HHTEP®EHCA
CAIIP MULTISIM

Multisim — cucTemMa aBTOMaTH3UPOBAHHOTO MPOSKTHPOBAHMUS AIICKTPOHHBIX cxeM. [IpeaHasHadeHa st

CXEMaTHIECKOTO MPEACTABICHIS H MOICITMPOBAHUS aHAIOTOBBIX, IU(PPOBBIX W aHAIOTOBO-ITH(POBBIX IIETICH.
IIpumeuanue: Hacrosmiee mocodue mpemoaracT UCoib30Banue mporpammbel Multisim Bepcun 14.2.

WuTepdeiic momp3oBarenst mporpamMMbl Multisim 14.2 comepXuT cleayrolre OCHOBHBIE JIIEMEHTHI
(puc. 1):

&8 Design1 - Multisim - [Design1 *] - [m] X
@—-@-Ifile Edit View Place MCU Simulate Transfer Jools Reports Options Window Help | —IETX]]
@_/JDE?B"JJ 3R B Yo EERA WM E % B —nuseist - orw-an- ®2[@gaIEN

1*«"%1»5%&@,@%!@7 T “..,J'H Ve W oo n||) 11| m & Interactive |

@—/ Design Toolbox x| : I ‘ I : J N 1 1 °
) D& Wd @
=-[¥) Design1
@Desigrﬂ
e > -
O Hierarchy | Visibility | Project View Design1 7] Y
N @

]
7] | Multisim - 30 aweaps 2024 . 12:01:16 I
&

Results | Simulation

Puc. 1.1 Ilonp3oBarensckuit nHTEpEiic mporpammel Multisim

1 — rmaBHOe MeHIO; 2 — cTaHJapTHas WHCTPYMEHTalbHAs MaHellb; 3 — WHCTPYMEHTAlIbHAs TaHelb
OMOJIMOTEKN DIIEKTPOHHBIX KOMIIOHEHTOB C HOMUHAJIBHBIMHM 3HAUYEHHUSIMHU MapaMEeTPOB KOMIIOHEHTOB (HUPM-
MpOU3BOJMTENEH; 4 — MHCTpYMEHTaNbHAs MaHelb YIpPaBJICHHUS TMPOCKTOM; 5 — BKJIajJKa aKTHBHOW paboueii
o0nacty; 6 — OCHOBHAs HHCTpYMEHTaJIbHAS MTaHelb; / —MHCTPyMEHTaJIbHAs TIaHENIb HACTPOWKH pa3Mepa paboueit
o0nacty; 8 — MHCTpYMEHTaNIbHAS MTaHeNIb HACTPOHKU (DYHKUUH MOJETMPOBaHUs; 9 —MHCTpyMEHTaJbHAs TaHEeTb
W3MEpUTENBHBIX TMpoOHUKOB; 10 — MHCTpyMeHTaNbHasl MaHelb H3MEPHUTENbHBIX Npubdopos; 11 — pabouas
001acTh.



JIABOPATOPHAA PABOTA Nel

HNCCIEJOBAHUE XAPAKTEPUCTHUK U TAPAMETPOB IIOJYITPOBOJAHUKOBBIX TUOJ10OB

Hens pabdoThl — uUCCIEAOBAaTH NPSIMYI0 U OOpPaTHYH) BETBU BOJIBT-aMIICPHBIX XapPaKTEPUCTHK W
OIPEICIUTh TApaMETPhI MOTYIPOBOTHUKOBBIX THOI0B (cBeToAMOAa, nruoa IIIOTTKH, BRIIPSAMHUTEILHOTO AUOA,

nvonaa 3eHepa).

IlepeyeHb IKCIIEPUMEHTOB

1. HccnepoBanue mpsiMoii 1 0OpPaTHOM BETBEH BOIBT-aMIIEPHBIX XapaKTEPUCTHK MOIYIIPOBOHUKOBEIX IHO/IOB,
2. OrmpeneneHrie TapamMeTpoB MOTYINPOBOTHIUKOBBIX THOJIOB.

Ilopaooxk evitnonnenus padomaol

1. Hccneoosanue npamou u 06pamuoil 6emeell 60,1bM-AMNEPHLIX XAPAKMEPUCTMUK NOJYAPOBOOHUKOBBIX
o0u0006

1.1
1.2.
1.3.

Bxumtounts pabounii KOMIBIOTED.
ZanycTuth npuitoxenne Microsoft Excel.
Cosnatb ¢ ero nomoiisio Tada. 1.1 u 3amonauts U,V, R1,Q, Tun npudopa.

[Mpumeuanwue: 1.3nHadenue P 3amano mo Bapmanty (mo3. 1). 2.3nayenus U,V okpyrisrTh 10 MEpBOTO 3HAKA IOCIE 3arsTOM.

3.3nauenne R1,Q 3anano no Bapuanty (mos. 8).

Tabnuna 1.1
3aBUCHMOCTD TOKA OT HaIIPSAKCHUS
R1,Q Tun npudopa
VD1 VD2 VD3 VD4
i
uv «T10 BapHaHTY» «I10 BapHaHTY» «I10 BapHAHTY» «II0 BapHAHTY»
(103.4) (1103.5) (1103.6) (m03.7)
Ugry,V | Uyp,V | LMA | Ugy,V | Uyp,V | IIMA | Ury,V | Uyp,V | ILMA |Ugy,V | Uyp,V | LMA
1 -P-5
2 -P-3
3 -P-1
4 -P
5 -P+1
6 -1
7 0,0
8 0,5
9 1,0
10 2-P/5
11 P-1
12 P
13 P+1

1.4. 3anyctuth npuioxkenue Multisim Ha paboueM KOMITBIOTEPE.




1.5. B okne npunoxenus Multisim B menro (puc. 1, mo3. 1) Options / Global options / Components / Symbol
standard Beiopats IEC 60617.

1.6. B oxne npunoxenus Multisim B mento (puc. 1, mo3. 1) Place / Component / anst komnonenta Nel BeIOpath
Group: (tabm. 1.2, mo3. 3), Family: (ta6a. 1.2, mo3. 4), Component: (ta6i. 1.2, mo3. 5) u pa3MecTuTh €ro Ha
paboueii obnactu (puc. 1, mos. 11).

1.7. Haxartp mpaBoii KHOIIKOW MBIIITH HA KOMIIOHEHT, B KOHTEKCTHOM MEHIO Properties mponsBecT yCTaHOBKY
mapameTpos (Tabi. 1.2, mos. 6).

Tabmura 1.2
IlepeyeHb KOMIIOHEHTOB
103. 1 2 3 4 5 6
Ne | Label Symbol Group Family Component Properties
Label / RefDes: GB1
Sources SIGNAL_ DC_ Value / Key: 1
1 GB1 - VOLTAGE INTERACTIVE_ | Maximum value: 20V
_SOURCES VOLTAGE Minimum value: -20V
Increment: 0.25%
Basic IO BADHAHTVY Label / RefDes: R1
2 | R1 RESISTOR PHANTY? | \/alue/Resistance (R):
A (1m03. 8)
«110 BapuaHty» (1mos. 8)
Indicators Label / RefDes: Url
3 Url VOLTMETER | VOLTMETER_V | Value/Resistance (R): 10MOhm

Value/Mode/DC

Sources POWER _

+ SOURCES GROUND -

Diodes «TI0 BAPUAHTY»

o B
L
5 | vD1 A LED Label / RefDes: VD1
—%— uH (1103. 4) '
—pf—
—P—

Diodes SCHOTTKY_ «TI0 BApHAHTY»
+ DIODE (mo3. 5)

Diodes
«II0 BApUAHTY»
1t DIODE (1103, 6)

Diodes
«I10 BApUaAHTY»
14 ZENER (1103. 7)

6 VD2 Label / RefDes: VD2

7 VD3 Label / RefDes: VD3

8 VD4 Label / RefDes: VD4

1.8. TloBroputs m.1.6-1.7 mis komnoneHToB Ne2-5 (tabdam. 1.2).
1.9. CoeauHHUTH yKa3aTeJEM MBIIIN BbIBOJbI KOMIIOHEHTOB KaK IMOKa3aHo Ha puc. 1.1.

VD1
b
| o
NGB R1 ur
L ™ Key =1 DC 10MOhm

Puc. 1.1 Cxema JUIA UCCIIEJOBAaHU A BOHLT'aMHepHOﬁ XapaKTEPUCTUKU TUO0J1a

1.10. B oxne npuitoxenust Multisim B mento (puc. 1, mo3. 1) Simulate Beiopats Run.

1.11. Haxumas xHOMKY NUMI1 Ha KiIaBHAaType WM TepeMeras MOJ3yHOK YIpPaBJIeHHSA, MOCIEIOBaTENbHO
yCTaHaBIMBaTh napametp komrnoHeHnra GB1 B coorBerctBuu ¢ U,V (tabim.1.1 nmo3. 13-1) u 3amuceiBath
COOTBETCTBYIOIINE M3MepeHHbIe BoibTMEeTpoM Url 3Hauenust HanpsbkeHus: Ha pesuctope R1 B Ugq,V
(tabm.1.1, mo3. 13-1) msa nuoma VD1,



[Mpumeuanue: 1.3Ha4cHUS 3aNIMCHIBATH B COOTBETCTBUH C TPEOYEMOM pasMEpHOCTHIO. 2.3HAYCHUS OKPYTIISTH JI0 TPETHETO 3HAKA
MOCIIE 3aIIATOMH.

1.12. B okue npunoxenuns Multisim B mento (puc. 1, mo3. 1) Simulate Beibpats Stop.

1.13. Ha ocuoBanuu 3nauenuit Ugy,V (Tabm.1.1) paccuutars Hanpspkenue Ha guozae VD1 no dhopmyre Uyp =
U — Ug4 u 3amucath nonyuenHbie 3HaueHus B Uyp,V (Tadu. 1.1 no3. 1-13) ans quona VDI.

[Ipumeuanue: 1.3HaueHUs 3aNIMCHIBATh B COOTBETCTBUH C TPeOYEeMOH pa3MepHOCTHIO. 2.3HaYCHHUS OKPYTIIATH 10 TPETHETO 3HAKA
oCJIe 3amsATOH.
N U

1.14. Ha ocuoBanun 3uauenuii Ugq,V u R1,Q (tabn. 1.1) paccumrars Tok 1o dopmyie [ = % W 3alHcaTh
nosyueHHbie 3HadeHus B [,mA (tabma. 1.1 mo3. 1-13) mis auoga VDI.

[Mpumeuanue: 1.IlepeBoanuTh MOACTAaBIsIEMbIC B (OpMYNy 3HaueHHs (U3MYecKuX BenmuuuH B cucremy CU. 2.3HauenHus
3aIlUCHIBATH B COOTBETCTBUU C TPeOyeMOil pa3MepHOCThIO. 3.3HaUeHHsI OKPYTJIATh IO TPETHEro 3HaKa Iocie 3asaToH.

1.15. Haxatb mpaBoit KHOIIKO# MbIiu Ha kommoHeHT VD1, B KoHTeKcTHOM MeHIO BbIOpaTh Replace components
1 OBTOPUTH . 1.6-1.7 1yt kommonenta Ne6 (tabim. 1.2).

1.16. Tloeroputk nm.1.10-1.14 mis nuona VD2,

1.17. Haxatb mpaBoit KHOIIKO# MbIIu Ha KommoneHT VD2, B KOHTEKCTHOM MeHIO BIOpaTh Replace components
u noBroputh 1. 1.6-1.7 st kommonenta Ne7 (taba. 1.2).

1.18. Ilosroputs mm.1.10-1.14 s muoma VD3.

1.19. Haxats npaBoii KHOIKO# MbIIH Ha kKomroneHT VD3, B KOHTEKCTHOM MEHIO BbiOpaTh Replace components
u oBroputh 1. 1.6-1.7 st kommonenta Ne§ (tabu. 1.2).

1.20. Tloeroputk mm.1.10-1.14 s quona VDA,

1.21. Ha ocHoBe co3nanHo# Tabm. 1.1 Ha omHOW AuMarpaMMme MOCTPOUTH MpsIMBIE U OOpaTHBIE BETBH BOJBT-
aMIepHBIX XapakTepuctuk auogos VD1, VD2, VD3, VD4, kak rpaduku 3aBucuMocTd Toka [LmA ot
HanpspkeHus Ha auoze Uyp,V ¢ momorpio npuioxkenus Microsoft Excel.

Mpumeuanue: 1.0ce OX — ot -P-5 no P+1,V (cetka uepe3 1V), ock OY — ot -50 mo 50 mA (cerka uepe3 10 mA). 2./lo6aButsb
JIETeH/y C yKa3aHWeM HaMMeHOBaHHWil rpadukoB. 3.J[00aBUTH BBIHOCKY JaHHBIX ¢ yka3zaHueM 3HadeHud Uyp,V u [,mA Ha
rpadukax B Touykax (tabm.1.1, mos. 2, 12).

2. Onpedenenue napamempos nOJIynpo6OOHUKOGHIX OUOO00E

2.1. Cosznmath Ta6i. 1.3 u 3amonauTh Tun npudopa ¢ noMomisio npuioxeHus Microsoft Excel.

Taomuua 1.3
IIapameTpbl NOJIYNPOBOAHNKOBBIX JUOI0B
Twun npuGopa
VD1 VD2 VD3 VD4
no3.| [TapameTpsl DusnyecKkuii CMBICI Cretoanox Jnon BoinpssMuTenbHbIH] Hwuon
otTku JIIO 3enepa
«II0 BApUAHTY»| «I10 BApUAHTY» «I10 BapuaHTy» «IIO BapUAHTY»

(1103.4) (1103.5) (1103.6) (1103.7)
1 Rpp,Q2 NPSIMOE CONPOTHUBIIEHUE B TOUKE
2 Rogp,Q2 00paTHOE COMPOTUBIICHUE B TOUKE
3 R ytonmp.Q nuddepeHITnaTbHOe COMTPOTUBICHNE

pr{MOﬁ BCTBH B TOYKC

¢ epeHIaILHOE COPOTHBIICHNE

4 R Q .
AHOD_OBP o0paTHOH BETBH B TOUKE

Up,V

Ip,MA

IFM ,mA -

5
6
7 UpV .
8
9

Uz - . -

10| IzmA - - -



2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.
2.11.
2.12.
2.13.

2.14.

2.15.

Ha ocHoBanuu 3nHauenuii Uyp,V u LmA (tabn. 1.1) paccunrath npsiMoe CONPOTHUBIICHHE THO/A B TOUKE

U
(tabn. 1.1, mo3. 12) no dopmyne Rpp,, =I—12 W 3amycarth I[OJNlyYeHHOe 3HadeHne B Rpp,Q2
12

(tabm. 1.3, mo3. 1) mus quoma VDI.
Mpumeuanne: l.IlepeBoauth mozacTaBisiemble B (Gopmyny 3HaueHus (usndeckux BeauduH B cuctemy CU. 2.3HaueHus
3aIHCHIBATh B COOTBETCTBUH C TpeOyeMOH pa3MepHOCTEI0. 3.3Ha4eHNs OKPYTIITh 0 ITEPBOTO 3HaKa IOCIIe 3aIsITol.

Ha ocuoBauwu 3nauenwnii Uyp,V u [,mA (ta6ma. 1.1) paccunrars 0OpaTHOE COPOTHBIEHNE AUOAA B TOUKE
U

(tabn. 1.1, m03.2) mo dopmyne Rogp, = 1—22 U 3amucarh MOJyYeHHOE 3HaueHue B Rgpp,(2

(tabx. 1.3, mo3. 2) ans quona VDI.

Mpumeuanne: l.IlepeBoauth mozacTaBisiemble B (opmyny 3HaueHus (usndeckux BeauduH B cuctemy CU. 2.3HaueHus

3aIluChiBaTh B COOTBCTCTBHUH C Tpe6yeM0171 PasMEPHOCTBIO. 3.3HaucHus OKPYTIJIATH A0 IEPBOTO 3HAKA IMOCJIC 3aIIATOMH.

Ha ocnoBanuu 3mavenuit Uyp,V m [LmA (tabmn. 1.1) paccumrars nuddepeHnmaasHoe COMpOTHRICHHE

. U;,-U

npsmoii BetBH Auofa B Touke (tabi. 1.1,mos. 12) no dopmyne Ruuos np,, = % U 3ammcarh
- 127111

NOJTy4eHHOE 3Ha4eHue B R oo mip.€2 (Tadm. 1.3, nos. 3) us muona VDI,

[pumeuanwue: l.IlepeBoauTts mozacrtaBisieMble B (GopMylly 3HaueHHs (usnueckux BennmdunH B cuctemy CU. 2.3HaueHus

3aIlUCHIBATh B COOTBETCTBHU C TPeOyeMOil pa3MepHOCTHIO. 3.3Ha4eHUs OKPYTIIATE 10 IEPBOTO 3HAKA MOCTE 3aISTOM.

Ha ocnoBanum 3nauenuiit Uyp,V u [LmA (tabn. 1.1) paccunrats nuddepeHnInaibHOE COMPOTHBICHUE

UZ—U3

=13

oOpaTHOH BeTBH auoaa B Touke (Tabn. 1.1, mo3.2) mo dopmyne RAI/I@D_OBPZ = U 3amnucaTh

H0JTy4eHHOE 3Ha4eHHue B R 1papo opp,€2 (Tabn. 1.3, mo3. 4) misa nuona VDI.

[Ipumeuanue: 1.IlepeBoauts moxacTaBisieMble B (GOpMyIy 3HaueHHS (usndeckux BenmuuuH B cucremy CU. 2.3Hauenuns
3aIHCHIBATh B COOTBETCTBUH C TpeOyeMOi pa3MepHOCTEI0. 3.3Ha4eHNs OKPYTIIITh 0 IEPBOTO 3HaKa IOCIIe 3arsITol.

Ha ocHoBe aHamm3a TeXHHYECKOH crierdukanuu uccieayemoro auoma VDI (cm. npunoxenue 2-5)
omnpeaenuTh nmapamerp Ug u 3amucats nonyueHnoe 3Hadenne B Ug,V (Tabm. 1.3 mo3. 5), a Takke ykasaTh
¢bmsuueckuii cmpica (cm. TOCT 25529-82).

[Ipumeuanue: 3HaueHHs 3aIMCHIBATh B COOTBETCTBUH € TpeOyeMol pa3MepHOCTBIO.

Ha ocHOBe aHanmM3a TeXHWYECKOH crenubukanuu uccieayemoro auoma VD1 (cm. mpunoxkenus 2-5)
OTIPEICITUTh mapaMeTp IR W 3amucath monydeHHoe 3HaueHue B Ix,MA (tab:. 1.3 mos. 6), a Takxke ykasaTh
¢bwmsuueckuii cmpica (cm. TOCT 25529-82).

[Ipumeuanue: 3HaueHHs 3aIMCHIBATh B COOTBETCTBUH € TpeOyeMol pa3MepHOCTBIO.

Ha ocHoBe aHajM3a TeXHWYECKOH crenubukanuu uccieayemoro auoma VD1 (cm. mpunoxkenus 2-5)
onpeaenuth nmapamerp Ug u 3amucath monydenHoe 3Hadenue B Ug,V (tabma. 1.3 1o3. 7), a Takxke ykasarb
¢dusnueckuit emeicn (cm. TOCT 25529-82).

Ipumeuyanue: 3HaUCHHS 3aMCHIBATH B COOTBETCTBUH C TpeOyeMO pasMepHOCTHIO.

Ha ocHoBe aHanm3a TeXHHYECKOH crierdukanuu uccieayemoro auoma VDI (cm. npunoxenus 2-5)
OTIpeaeuTh mapaMeTp gy W 3amucarh moiydeHHoe 3HadeHue B Igpy,MA (tabm. 1.3 mos. 8), a Taxke
ykasaTb pusnueckuii cmpica (cm. TOCT 25529-82).

Ipumeuyanue: 3HaUCHHS 3aIMCHIBATH B COOTBETCTBUH C TPeOyeMO pa3sMepHOCTHIO.

[oBToputs nm.2.2-2.9 nns nuona VD2.

[oBToputs nm.2.2-2.9 nns nuona VD3.

[oBToputh nm.2.2-2.7 nns muona VDA4.

Ha ocHoBe aHanm3a TeXHHYECKOW crerudukanuu wuccieayeMoro aumoga VD4 (cm. mpunoxkeHwue 5)
onpeaenuTh napametp Uy u 3amucaTh nonydeHHoe 3HaueHue B Uz, V (Tabn. 1.3 mo3. 9), a takxke ykasaTh
¢busuueckuii cmpica (em. TOCT 25529-82).

[IpumevyaHnue: 3HayeHUS 3aMUCHIBATh B COOTBETCTBHHU C TpeOyeMOil pa3sMepHOCTEIO.

Ha ocHoBe aHanm3a TeXHHYECKOW crerudukanuu wuccieayemMoro auoga VD4 (cm. mpuioxkeHwue 5)
OTIpeaeNTuTh TapameTp I, u 3amucath momydeHHoe 3uauenue B Iz,MA (tabi. 1.3 mo3. 10), a Taxke ykasaTh
¢dmsmyeckuii cmpica (em. TOCT 25529-82).

HpHMe‘I aHue: 3HaueHMS 3alMCHIBATL B COOTBETCTBUH C Tpe6yeM0ﬁ PasMEPHOCTLIO.

Brixmounts pabouunii KOMIBIOTED.
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Conep:xaHue oTyeTa

Lenb paboThLI.

ITepedennb 3KCIEPUMEHTOB.

Pazmen 1. UccrnenoBanume mpssMod W oOpaTHOW  BETBEH  BOJBT-aMICPHBIX  XapaKTEPHCTUK
MOJTYTTPOBOTHUKOBBIX JTUOJIOB.

Pucynok 1. CKpWHIIOT CXeMBI ISl HWCCIEOBAaHWSA MPSAMOW W OOpaTHOW BeTBEH BOIBT-aMIEPHON
xapakTepucTuku quoja (1m.1.9 mopsaka BeimonHeHus padboTsl mis auona VD1).

Pucynok 2. Ilpsmbie u oOpaTHBIC BETBH BOJIBT-aMICPHBIX XapakTepUCTHK auoaoB (m.1.21 mopsaka
BBITIOJTHEHUS PaOOTHI).

Tabnuua 1. 3aBUCHMOCTB TOKa OT HamnpspkeHus (Tadu. 1.1).

Paznen 2. Onpenenenre mapaMeTpoB MOTYITPOBOTHHKOBBIX THOOB.

Tab6unuia 2. [TapamMeTpsl MOTYIPOBOIHUKOBBIX AH0A0B (Tabu. 1.3).

BriBoabl. OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

Mpumeuanue. 1. OdhopmieHne oT4eTa JOIHKHO OBITH BBITOJIHEHO B cooTBeTcTBHHM ¢ . 6.1.1, 6.1.2, 6.2.2,6.2.3,6.2.4,6.3.1,6.3.2,
6.4.6, 6.5.4, 6.5.7, 6.5.8, 6.6.3, 6.6.4, 6.6.6, 6.6.7 TOCT 7.32-2017. 2. OT4eT NODKCH OBITh BBIIOJIHEH C TIOMONIBIO MPUIIOKEHHS
Microsoft Word u nipescrasien B snekrpoHaom Buze (popmar *.pdf).

KouTposabHble Bonpochl

YTo Ha3bIBAETCS 3JEKTPOHHO-IBIPOYHBIM MIEPEX0I0M?

Kakwne nomynpoBoAHUKOBEIE TPUOOPHI HA3BIBAIOTCS TUOJAMHU?

Kakue cyIiecTByrOT BH/IbI THOIOB U K KAKUM U3 HUX OTHOCSITCSI IMO/IbI, HCCIEeyeMble B paboTe?

Kakue ycmoruble rpaduueckue (cM. ['OCT 2.730-73) u OykBennsie (cM. ['OCT 2.710-81) o6o3HauyecHHS
HMEIOT JTHO/IbI B 3aBUCHMOCTH OT BHIa?

Kakue xapakTepHCTHKH JUO0I0B ObUIH MCCIICIOBAHBI B Pa00OTe M KaK OHH OBbLIH MOJTyYCHBI?

Kakue xapaktepHble 00JIACTH MOYKHO BBIJICJIUTh HA XapaKTEPUCTUKAX MCCIICIYEMbIX THOI0B?

Kak 1 mouemy pasjimuaroTcsi XapaKTePUCTUKH UCCIISTYEMbIX THOT0B?

Kakwne mapaMeTphl 1 Kak ONPEAESIOTCS 0 XapaKTepPUCTUKAM JTHOI0B?



MNIPUITOXEHMHMWE]1
BapuanTtsl 3axaHuii

Howmep Bapuanta

os. | Hapauerps 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 P 6 7 3 4 5 6 7 3 4 5 6 7 3 4 5
2 Time/DIV | 2.000ms | 2.000ms | 1.000ms | 1.000ms | 1.000ms | 500.0us | 500.0us | 500.0us | 500.0us 200.0us 200.0us | 200.0us | 200.0us | 200.0us | 200.0us
3 F 100Hz | 200Hz | 300Hz | 400Hz | 500Hz | 600Hz | 700Hz | 800Hz | 900Hz | 1000Hz | 1100Hz | 1200Hz | 1300Hz | 1400Hz | 1500Hz
4 VDL LED_ | LED_ | LED_ | LED_ LED_ | LED_ | LED_ | LED_ | LED_ LED_ LED_ | LED_ | LED_ | LED_ | LED_

green blue red orange yellow green blue red orange yellow green blue red orange yellow

5 VD2 IN5817G | 1IN5817G | 1IN5817G | 1N5817G | 1N5817G | 1N5818G | 1N5818G | 1N5818G | 1N5818G | 1N5818G | 1N5819G | 1N5819G | 1N5819G | 1N5819G | 1N5819G
6 VD3 1N4001G | 1N4002G | 1N4003G | 1N4004G | 1N4005G | IN4006G | 1IN4007G | IN4001G | 1N4002G | 1N4003G | 1N4001G | 1N4002G | 1N4003G | 1N4004G | 1N4005G
7 VD4 1IN4735A | 1N4736A | 1N4728A | 1N4731A | IN4733A | IN4735A | IN4736A | 1N4728A | IN4731A | 1IN4733A | 1N4735A | 1N4736A | 1IN4728A | IN4731A | 1N4733A
8 R1 150Q 160Q 100Q 110Q 130Q 150Q 160Q 100Q2 110Q 130Q 150Q 160Q 100Q 110Q 130Q
9 R2 1.0kQ 2.0kQ 3.0kQ 4.3kQ 5.1kQ 6.2kQ 7.5kQ 8.2kQ 9.1kQ 10kQ 11kQ 12kQ 13kQ 15kQ 15kQ
10 C1 4.7uF 2.2uF 1.0uF 0.47uF | 0.33uF | 0.22uF | 0.15uF | 0.15uF 0.1uF 0.068uF | 0.068uF | 0.047uF | 0.047uF | 0.047uF | 0.047uF
11 R4 51Q 22Q 33Q 24Q 16Q 36Q 47Q 18Q 39Q 30Q 56Q 62Q 43Q 27Q 20Q
12 R5 620Q 820Q 750Q 680Q 910Q 910Q 750Q 680Q 620Q 820Q 820Q 910Q 6200 68002 750Q




Selection Guide

MPUITOXEHMWE?2

Iv (mcd) [2] Viewing
Part No. Dice Lens Type @ 10mA Angle [1]
Min. Typ. 201/2
25 50
L-1503ID High Efficiency Red (GaAsP/GaP) Red Diffused 60°
*12 *40
Notes:
1. 81/2 is the angle from optical centerline where the luminous intensity is 1/2 of the optical peak value.
2. Luminous intensity/ luminous Flux: +/-15%.
* Luminous intensity value is traceable to the CIE127-2007 compliant national standards.
Electrical / Optical Characteristics at TA=25°C
Symbol Parameter Device Typ. Max. Units Test Conditions
Apeak Peak Wavelength High Efficiency Red 627 nm IF=20mA
AD [1] Dominant Wavelength High Efficiency Red 617 nm IF=20mA
AN1/2 Spectral Line Half-width High Efficiency Red 45 nm IF=20mA
c Capacitance High Efficiency Red 15 pF VF=0V;=1MHz
VF [2] Forward Voltage High Efficiency Red 2 25 \% IF=20mA
IR Reverse Current High Efficiency Red 10 uA VR =5V
Notes:
1.Wavelength: +/~1nm.
2. Forward Voltage: +/-0.1V.
3. Wavelength value is traceable to the CIE127-2007 compliant national standards.
Absolute Maximum Ratings at TA=25°C
Parameter High Efficiency Red Units
Power dissipation 75 mwW
DC Forward Current 30 mA
Peak Forward Current [1] 160 mA
Reverse Voltage 5 \%
Operating/Storage Temperature -40°C To +85°C
Lead Solder Temperature [2] 260°C For 3 Seconds
Lead Solder Temperature [3] 260°C For 5 Seconds

Notes:

1. 1/10 Duty Cycle, 0.1ms Pulse Width.

2. 2mm below package base.
3. 5mm below package base.




Selection Guide

Iv (mcd) [2] Viewing
Part No. Dice Lens Type @10mA Angle [1]
Min. Typ. 201/2
20 60
L-7113ED Orange (GaAsP/GaP) Orange Diffused 30°
*18 *40
Notes:
1. 81/2 is the angle from optical centerline where the luminous intensity is 1/2 of the optical peak value.
2. Luminous intensity/ luminous Flux: +/-15%.
* Luminous intensity value is traceable to the CIE127-2007 compliant national standards.
Electrical / Optical Characteristics at TA=25°C
Symbol Parameter Device Typ. Max. Units Test Conditions
Apeak Peak Wavelength Orange 627 nm IF=20mA
AD [1] Dominant Wavelength Orange 617 nm IF=20mA
AN/2 Spectral Line Half-width Orange 45 nm IF=20mA
C Capacitance Orange 15 pF VF=0V;f=1MHz
VF [2] Forward Voltage Orange 2 25 \" IF=20mA
IR Reverse Current Orange 10 UuA VR =5V
Notes:
1.Wavelength: +/-1nm.
2. Forward Voltage: +/-0.1V.
3. Wavelength value is traceable to the CIE127-2007 compliant national standards.
Absolute Maximum Ratings at TA=25°C
Parameter Orange Units
Power dissipation 75 mwW
DC Forward Current 30 mA
Peak Forward Current [1] 160 mA
Reverse Voltage 5 \%
Operating/Storage Temperature -40°C To +85°C
Lead Solder Temperature [2] 260°C For 3 Seconds
Lead Solder Temperature [3] 260°C For 5 Seconds

Notes:

1. 1/10 Duty Cycle, 0.1ms Pulse Width.
2. 2mm below package base.

3. 5mm below package base.




Selection Guide

Iv (mcd) [2] Viewing
Part No. Dice Lens Type @10mA Angle [1]
Min. Typ. 201/2
L-1503YD Yellow (GaAsP/GaP) Yellow Diffused 15 30 60°
Notes:
1. 81/2 is the angle from optical centerline where the luminous intensity is 1/2 of the optical peak value.
2. Luminous intensity/ luminous Flux: +/-15%.
3. Luminous intensity value is traceable to the CIE127-2007 compliant national standards.
Electrical / Optical Characteristics at TA=25°C
Symbol Parameter Device Typ. Max. Units Test Conditions
Apeak Peak Wavelength Yellow 590 nm IF=20mA
AD [1] Dominant Wavelength Yellow 588 nm IF=20mA
AN1/2 Spectral Line Half-width Yellow 35 nm IF=20mA
C Capacitance Yellow 20 pF VF=0V;f=1MHz
VF [2] Forward Voltage Yellow 21 25 \ IF=20mA
IR Reverse Current Yellow 10 VR =5V
Notes:
1.Wavelength: +/~1nm.
2. Forward Voltage: +/-0.1V.
3.Wavelength value is traceable to the CIE127-2007 compliant national standards.
Absolute Maximum Ratings at TA=25°C
Parameter Yellow Units
Power dissipation 75 mwW
DC Forward Current 30 mA
Peak Forward Current [1] 140 mA
Reverse Voltage 5 \
Operating/Storage Temperature -40°C To +85°C
Lead Solder Temperature [2] 260°C For 3 Seconds
Lead Solder Temperature [3] 260°C For 5 Seconds

Notes:

1. 1/10 Duty Cycle, 0.1ms Pulse Width.
2. 2mm below package base.

3. 5mm below package base.
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Selection Guide

Iv (mcd) [2] Viewing
Part No. Dice Lens Type @ 10mA Angle [1]
Min. Typ. 201/2
L-1503GC Green (GaP) Water Clear 50 100 30°
Notes:
1. 81/2 is the angle from optical centerline where the luminous intensity is 1/2 of the optical peak value.
2. Luminous intensity/ luminous Flux: +/-15%.
3. Luminous intensity value is traceable to the CIE127-2007 compliant national standards.
Electrical / Optical Characteristics at TA=25°C
Symbol Parameter Device Typ. Max. Units Test Conditions

Apeak Peak Wavelength Green 565 nm IF=20mA

AD [1] Dominant Wavelength Green 568 nm IF=20mA

AN/2 Spectral Line Half-width Green 30 nm IF=20mA

C Capacitance Green 15 pF VF=0V;f=1MHz
VF [2] Forward Voltage Green 22 25 V IF=20mA
IR Reverse Current Green 10 uA VR =5V

Notes:
1.Wavelength: +/-1nm.
2. Forward Voltage: +/-0.1V.
3. Wavelength value is traceable to the CIE127-2007 compliant national standards.
Absolute Maximum Ratings at TA=25°C
Parameter Green Units
Power dissipation 625 mwW
DC Forward Current 25 mA
Peak Forward Current [1] 140 mA
Reverse Voltage 5 V
Operating/Storage Temperature -40°C To +85°C
Lead Solder Temperature [2] 260°C For 3 Seconds
Lead Solder Temperature [3] 260°C For 5 Seconds

Notes:

1. 1/10 Duty Cycle, 0.1ms Pulse Width.
2. 2mm below package base.

3. 5mm below package base.
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Selection Guide

Iv (mcd) [2] Viewing
@ 20mA Angle [1]

Part No. Dice Lens Type
Min. Typ. 20172
o 80°(H)
L-5603QBDL/SD-G Blue (InGaN) Blue Semi Diffused 650 1100 40°(V)
Notes:
1. 81/2 is the angle from optical centerline where the luminous intensity is 1/2 of the optical peak value.
2. Luminous intensity/ luminous Flux: +/-15%.
3. Luminous intensity value is traceable to the CIE127-2007 compliant national standards.
Electrical / Optical Characteristics at TA=25°C
Symbol Parameter Device Typ. Max. Units Test Conditions
Apeak Peak Wavelength Blue 461 nm IF=20mA
AD [1] Dominant Wavelength Blue 465 nm IF=20mA
AN/2 Spectral Line Half-width Blue 25 nm IF=20mA
C Capacitance Blue 100 pF VF=0V;f=1MHz
VF [2] Forward Voltage Blue 3.3 4 \% IF=20mA
IR Reverse Current Blue 50 uA VR =5V
Notes:
1.Wavelength: +/-1nm.
2. Forward Voltage: +/-0.1V.
3. Wavelength value is traceable to the CIE127-2007 compliant national standards.
Absolute Maximum Ratings at TA=25°C
Parameter Blue Units
Power dissipation 120 mwW
DC Forward Current 30 mA
Peak Forward Current [1] 150 mA
Reverse Voltage 5 \
Operating/Storage Temperature -40°C To +85°C
Lead Solder Temperature [2] 260°C For 3 Seconds
Lead Solder Temperature [3] 260°C For 5 Seconds
Notes:

1. 1/10 Duty Cycle, 0.1ms Pulse Width.
2. 2mm below package base.
3. 5mm below package base.
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1N5817, 1N5818, 1N5819

1N5817 and 1N5819 are Preferred Devices
Axial Lead Rectifiers

This series employs the Schottky Barrier principle in a large area
metal—to—silicon power diode. State—of—the—art geometry features
chrome barrier metal, epitaxial construction with oxide passivation
and metal overlap contact. Ideally suited for use as rectifiers in
low—voltage, high—frequency inverters, free wheeling diodes, and
polarity protection diodes.

Features

e Extremely Low Vg

® Low Stored Charge, Majority Carrier Conduction
e Low Power Loss/High Efficiency

® These are Pb—Free Devices*

Mechanical Characteristics:
® (ase: Epoxy, Molded
e Weight: 0.4 Gram (Approximately)
® Finish: All External Surfaces Corrosion Resistant and Terminal
Leads are Readily Solderable
® Lead Temperature for Soldering Purposes:
260°C Max for 10 Seconds
® Polarity: Cathode Indicated by Polarity Band
e ESD Ratings: Machine Model = C (>400 V)
Human Body Model = 3B (>8000 V)

IITPUITOXEHMWE 3

ON Semiconductor®

http://onsemi.com

SCHOTTKY BARRIER
RECTIFIERS
1.0 AMPERE

20, 30 and 40 VOLTS

AXIAL LEAD
CASE 59
STYLE 1
MARKING DIAGRAM
- i
A =Assembly Location
1N581x =Device Number
x=7,8,0r9
YY =Year
WwW =Work Week
- =Pb-Free Package

(Note: Microdot may be in either location)

ORDERING INFORMATION

*For additional information on our Pb—Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques

Reference Manual, SOLDERRM/D.
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See detailed ordering and shipping information on page 6 of
this data sheet.

Preferred devices are recommended choices for future use
and best overall value.



1NS5817, 1NS5818, 1NS5819

MAXIMUM RATINGS

Rating Symbol 1N5817 | 1IN5818 | IN5819 | Unit
Peak Repetitive Reverse Voltage VRRM 20 30 40 V
Working Peak Reverse Voltage VewMm
DC Blocking Voltage VR
Non-Repetitive Peak Reverse Voltage VRsMm 24 36 48 A%
RMS Reverse Voltage VR(RMS) 14 21 28 Vv
Average Rectified Forward Current (Note 1), (VR(equiv) < 0.2 Vr(dc), T = 90°C, lo 1.0 A
Rgya = 80°C/W, P.C. Board Mounting, see Note éql' =55°C)
Ambient Temperature (Rated VR(dc), Prav) = 0, Rgya = 80°C/W) Ta 85 | 80 | 75 °C
Non-Repetitive Peak Surge Current, (Surge applied at rated load conditions, lFsm 25 (for one cycle) A
half-wave, single phase 60 Hz, T = 70°C)
Operating and Storage Junction Temperature Range (Reverse Voltage applied) iy Tstg -65 to +125 °C
Peak Operating Junction Temperature (Forward Current applied) T J(pk) 150 °C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

THERMAL CHARACTERISTICS (Note 1)

Characteristic Symbol Max Unit
Themal Resistance, Junction—to—Ambient Raga 80 °C/W
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted) (Note 1)
Characteristic Symbol 1N5817 | 1N5818 | 1N5819 | Unit
Maximum Instantaneous Forward Voltage (Note 2) (F=0.1A) VE 0.32 033 0.34 Vv
(F=1.0A) 0.45 0.55 06
(F=3.0A) 0.75 0.875 09
Maximum Instantaneous Reverse Current @ Rated dc Voltage (Note 2) IR mA
(TL = 25°C) 1.0 1.0 1.0
(T =100°C) 10 10 10

1. Lead Temperature reference is cathode lead 1/32 in from case.
2. Pulse Test: Pulse Width = 300 ps, Duty Cycle = 2.0%.
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1N4001, 1N4002, 1N4003,
1N4004, 1N4005, 1N4006,
1N4007

Axial Lead Standard : )
Recovery Rectifiers ON Semiconductor

< y . . . . . http://onsemi.com
This data sheet provides information on subminiature size, axial

lead mounted rectifiers for general—purpose low—power applications.

LEAD MOUNTED RECTIFIERS
Keplue 50-1000 VOLTS

® Shipped in Plastic Bags, 1000 per bag DIFFUSED JUNCTION
® Available Tape and Reeled, 5000 per reel, by adding a “RL” suffix to

the part number
® Available in Fan—Fold Packaging, 3000 per box, by adding a “FF”
suffix to the part number

® Pb-Free Packages are Available /

Mechanical Characteristics
® Case: Epoxy, Molded
® Weight: 0.4 gram (approximately)

CASE 59-10
® Finish: All External Surfaces Corrosion Resistant and Terminal AXIAL LEAD
Leads are Readily Solderable PLASTIC

® ] ead and Mounting Surface Temperature for Soldering Purposes:
260°C Max. for 10 Seconds, 1/16 in. from case
® Polarity: Cathode Indicated by Polarity Band

MARKING DIAGRAM

A = Assembly Location
1N400x = Device Number

X =1,2,3,4,5607
YY = Year

WW  =Work Week

. = Pb-Free Package

(Note: Microdot may be in either location)

ORDERING INFORMATION

See detailed ordering and shipping information on page 5 of
this data sheet.

*For additional information on our Pb-Free strategy and soldering details, please
download the ON Semiconductor Soldering and Mounting Techniques
Reference Manual, SOLDERRM/D.
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1N4001, 1N4002, 1N4003, 1N4004, 1N4005, 1N4006, 1N4007

MAXIMUM RATINGS

Rating Symbol | 1N4001 | 1N4002 | 1N4003 | IN4004 | 1N4005 | 1N4006 | TN4007 | Unit
tPeak Repetitive Reverse Voltage VReM 50 100 200 400 600 800 1000 Y,
Working Peak Reverse Voltage VRwWM
DC Blocking Voltage VR
tNon-Repetitive Peak Reverse Voltage VRrsm 60 120 240 480 720 1000 1200 \
(halfwave, single phase, 60 Hz)
tRMS Reverse Voltage VR(RMS) 35 70 140 280 420 560 700 \Y
tAverage Rectified Forward Current lo 1.0 A

(single phase, resistive load,
60 Hz, Ty = 75°C)

tNon-Repetitive Peak Surge Current lesm 30 (for 1 cycle) A
(surge applied at rated load conditions)

Operating and Storage Junction Ty -65t0 +175 °C
Temperature Range Tstg

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

tindicates JEDEC Registered Data

THERMAL CHARACTERISTICS

Rating Symbol Max Unit

Maximum Thermal Resistance, Junction-to—Ambient Roya Note 1 °C/W

ELECTRICAL CHARACTERISTICSt

Rating Symbol Typ Max Unit
Maximum Instantaneous Forward Voltage Drop, (ir = 1.0 Amp, T, = 25°C) VE 0.93 1.1 \
Maximum Full-Cycle Average Forward Voltage Drop, (Io = 1.0 Amp, T = 75°C, 1 inch leads) VF@av) - 0.8 \
Maximum Reverse Current (rated DC voltage) IR HA
(Ty =25°C) 0.05 10
(Ty =100°C) 1.0 50
Maximum Full-Cycle Average Reverse Current, (o = 1.0 Amp, T = 75°C, 1 inch leads) IR(av) - 30 A

tindicates JEDEC Registered Data
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ON Semiconductor”

1N4728A - 1N4758A
Zener Diodes

Tolerance = 5%

2

DO-41 Glass case

COLOR BAND DENOTES CATHODE

Absolute Maximum Ratings * . =25 unkess otherwise noted

Symbol Parameter Value Units
Pp Power Dissipation 1.0 w
@ TL £ 50°C, Lead Length = 3/8”
Derate above 50°C 6.67 mW/°C
Ty, TstG Operating and Storage Temperature Range -65 to +200 °C

* These ratings are limiting values above which the serviceability of the diode may be impaired.

Electrical CharacteristicS T, =25c unless athemwise noted

Leakage f
Vz (V) @ Iz (Note 1) Max. Zener Impedance 9 Non-Repetitive
Dovice Test Current Current Peak Reverse
Min. | Typ. | Max Iz(mA)  1Z,@1; | Zx@ | Iz R VR Current

) ) ' Q) | Iz () | (MA) | (LA) | (V) | Izsp(MA)pote2)
1N4728A | 3135 | 3.3 | 3.465 76 10 400 1 100 1 1380
1N4729A | 342 | 36 | 378 69 10 400 1 100 1 1260
1N4730A | 3705 | 39 | 4.095 64 9 400 1 50 1 1190
1N4731A | 4085 | 43 | 4515 58 9 400 1 10 1 1070
1N4732A | 4465 | 47 | 4935 53 8 500 1 10 1 970
1N4733A | 4845 | 51 | 5355 49 7 550 1 10 1 890
1N4734A | 532 | 56 | 588 45 5 600 1 10 2 810
1N4735A | 589 | 62 | 651 41 2 700 1 10 3 730
1N4736A | 646 | 68 | 7.14 37 35 700 1 10 4 660
1N4737A | 7125 | 75 | 7.875 34 4 700 05 10 5 605
1N4738A | 779 | 82 | 861 31 45 700 0.5 10 6 550
1N4739A | 8645 | 91 | 9555 28 5 700 05 10 7 500
1N4740A | 95 10 10.5 25 7 700 0.25 10 76 454
1N4741A | 1045 | 11 | 1155 23 8 700 0.25 5 84 414
1N4742A | 114 | 12 | 126 21 9 700 0.25 5 9.1 380

17



Vz (V) @Iz (ote 1)

Max. Zener Impedance

Leakage

Non-Repetitive

Dévice Test Current Current Peak Reverse
Min. | Typ. | Max. | Z2™A) |Zz@1z|Zx@| 1z | k| VR curreng
Q) |1z ()| (MA) | (LA) | (V) | Izsm (MA) (Note2)
1N4743A | 1235 | 13 | 1365 19 10 700 0.25 5 99 344
1N4744A | 1425 | 15 | 1575 17 14 700 0.25 5 1.4 304
1N4T745A 15.2 16 16.8 155 16 700 0.25 5 12.2 285
1N4T46A 17.1 18 18.9 14 20 750 0.25 5 13.7 250
1N4T47A 19 20 21 125 22 750 0.25 5 15.2 225
1N4748A 20.9 22 23.1 115 23 750 0.25 5 16.7 205
1N4749A | 228 24 252 10.5 25 750 0.25 5 18.2 190
1N4750A | 2565 | 27 | 2835 95 35 750 0.25 5 20.6 170
IN4751A | 285 | 30 315 85 40 1000 0.25 5 228 150
1N4752A | 3135 | 33 | 3465 75 45 1000 0.25 5 25.1 135
1N4753A 34.2 36 378 7 50 1000 0.25 5 274 125
1N4754A | 3705 | 39 | 4095 6.5 60 1000 0.25 5 297 115
1N4755A | 4085 | 43 | 4515 6 70 1500 0.25 5 32.7 110
1N4756A | 4465 | 47 | 4935 55 80 1500 0.25 5 358 95
1N4757A | 4845 | 51 5355 5 95 1500 0.25 5 38.8 90
1N4758A 53.2 56 58.8 45 110 2000 0.25 5 426 80
Notes:
1. Zener Voltage (V)
The zener voltage is measured with the device junction in the thermal equilibrium at the lead temperature (T,) at 30°C + 1°C and 3/8” lead length.
2. 2 Square wave Reverse Surge at 8.3 msec soak time.
Top Mark Information
Device Line 1 Line 2 Line 3 Line 4 Line 5
1N4728A LOGO 47 28 A XY
1N4729A LOGO 47 29 A XY
1N4730A LOGO 47 30 A XY
1N4731A LOGO 47 31 A XY
1N4732A LOGO 47 32 A XY
1N4733A LOGO 47 33 A XY
1N4734A LOGO 47 34 A XY
1N4735A LOGO 47 35 A XY
1N4736A LOGO 47 36 A XY
1N4737A LOGO 47 37 A XY
1N4738A LOGO 47 38 A XY
1N4739A LOGO 47 39 A XY
1N4T40A LOGO 47 40 A XY
1N4T41A LOGO 47 41 A XY
1N4T742A LOGO 47 42 A XY
1N4743A LOGO 47 43 A XY
1N4T44A LOGO 47 44 A XY
1N4745A LOGO 47 45 A XY
1N4T46A LOGO 47 46 A XY
1N4TATA LOGO 47 47 A XY
1N4T748A LOGO 47 48 A XY
1N4T49A LOGO 47 49 A XY
1N4750A LOGO 47 50 A XY
1N4751A LOGO 47 51 A XY
1N4752A LOGO 47 52 A XY
1N4753A LOGO 47 53 A XY
1N4754A LOGO 47 54 A XY
1N4755A LOGO 47 55 A XY
1N4756A LOGO 47 56 A XY
1N4757A LOGO 47 57 A XY
1N4758A LOGO 47 58 A XY
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NPN General - Purpose
Amplifier

2N3904

Bascrigtion ON Semiconductor®
This device is designed as a general—-purpose amplifier and switch.
The useful dynamic range extends to 100 mA as a switch and to www.onsemi.com
100 MHz as an amplifier.
MAXIMUM RATINGS
(Values are at Ty = 25°C unless otherwise noted.) (Note 1, Note 2)
Symbol Parameter Value Unit
Vceo Collector- Emitter Voltage 40 \Y
Veeo Collector - Base Voltage 60 \% J
Vego Emitter- Base Voltage 6.0 v 1 23
Ic Collector Current — Continuous 200 mA
; : o TO-923 TO-923
T, T, Operati d St Junct -55 10 +150 C
e CASETSEAN  LEADFORMED
CASE 135AR
Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.
1. These ratings are based on a maximum junction temperature of 150°C. MARKING DIAGRAM
2. These are steady-state limits. ON Semiconductor should be consulted on
applications involving pulsed orlow—-duty cycle operations. —
3904
THERMAL CHARACTERISTICS YWW
(Values are at Ty = 25°C unless otherwise noted.)
= 1: Emitter
Symbol Parameter Max Unit \U\\U\\U\ 2 Bass
Pp Total Device Dissipation 625 mwW 1 2 3 3: Collector
Derate Above 25°C 5.0 mW/°C
Royc Thermal Resistance, 83.3 °C/W A = Assembly Code
SUCHOn 10 (oo 2N3904 = Device Code
Roya Thermal Resistance, 200 °C/W YWW = Date Code

Junction to Ambient

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 6 of this data sheet.
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2N3904

ELECTRICAL CHARACTERISTICS (Values are at Tp = 25°C unless otherwise noted.)

Symbol Parametr I Conditions Min | Max I Unit |
OFF CHARACTERISTICS
V(BR)CEO Collector —-Emitter Breakdown Voltage Ic=1.0mA,Ig=0 40 - \%
V(BR)CBO Collector —-Base Breakdown Voltage Ic=10pA, Ig=0 60 - \%
VBR)EBO Emitter -Base Breakdown Voltage lE=10pA, Ig=0 6.0 = \%
gL Base Cutoff Current Vce=30V,Vgg=3V - 50 nA
lcex Collector Cut-Off Current Vce=30V,Vgg=3V - 50 nA
ON CHARACTERISTICS (Note 3)
hee DC Current Gain Ic=0.1mA, Vcg=1.0V 40 - -
Ic=1.0mA, Vce=1.0V 70 -
Ic=10mA,Vce=1.0V 100 300
Ic=50mA,Vce=1.0V 60 -
Ic=100mA, Vce =1.0V 30 -
VCE(sat) Collector —-Emitter Saturation Voltage Ic=10mA, Ig=1.0mA - 0.2 \Y
Ic =50.0 mA, Ig = 5.0 mA - 0.3
VBE(sat) Base -Emitter Saturation Voltage Ic =10.0mA, Ig= 1.0mA 0.65 0.85 \%
Ic =50.0 mA, Ig = 5.0 mA - 0.95
SMALL- SIGNAL CHARACTERISTICS
fr Current- Gain — Bandwidth Product Ic=10mA, Vg =20V, 300 = MHz
f=100 MHz
Cobo Output Capacitance Veg=5.0V, Ig=0, - 4.0 pF
f=100 kHz
Cibo Input Capacitance Veg=0.5V, Ig=0, - 8.0 pF
f=100 kHz
NF Noise Figure Ic=100 A, Vce=5.0V, = 5.0 dB
Rg =1.0k®,
f=10Hzto 15.7 kHz
SWITCHING CHARACTERISTICS
tq Delay Time Vcc=3.0V,Vge= 0.5V, - 35 ns
e Ic=10mA, Ig; =1.0 mA
t Rise Time - 35 ns
tg Storage Time Voo =3.0V,Ic=10mA, - 200 ns
. Ig1 =lgog=1.0mA
t Fall Time - 50 ns

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.

3. Pulse Test: Pulse Width = 300 us; Duty Cycle = 2%.
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ON Semiconductor”

J211/ MMBFJ211
N-Channel RF Amplifier

Description

This device is designed for HF/VHF mixer/amplifier
and applications where process 50 is not adequate.
Sufficient gain and low-noise for sensitive receivers.
Sourced from process 90.

TO-92
1. Drain
2. Source
3. Gate

123

Straight Lead  BentLead
Bulk Packing  Tape & Reel
Ammo Packing

Figure 1. J211 Device Package

IIPUITOXEHMWUET

S

Note: Source & Drain
are interchangeable

SOT-23

Figure 2. MMBFJ211 Device Package

Ordering Information

Part Number Top Mark Package Packing Method
J211-D74Z J21 TO-92 3L Ammo
MMBFJ211 62W SOT-23 3L Tape and Reel
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Absolute Maximum Ratings(" @

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at Ty = 25°C unless otherwise noted.

Symbol Parameter Value Unit
Vba Drain-Gate Voltage 25 \
Vags Gate-Source Voltage -25 \%
IGE Forward Gate Current 10 mA

T, Tse | Operating and Storage Junction Temperature Range -55 to 150 e

Notes:

1. These ratings are based on a maximum junction temperature of 150°C.
2. These are steady-state limits. ON Semiconductor should be consulted on applications involving pulsed or low-
duty-cycle operations.

Thermal Characteristics

Values are at Ty = 25°C unless otherwise noted.

Symbol Parameter Max. Unit
J2114) | MMBFJ2110)
Py Total Device Dissipation 350 225 mwW
Derate Above 25°C 2.8 1.8 mW/°C
RgJjc Thermal Resistance, Junction-to-Case 125 °C/W
RgJa Thermal Resistance, Junction-to-Ambient 357 556 °C/W

Note:
3. Device mounted on FR-4 PCB 36mm x 18mm x 1.5mm; mounting pad for the collector lead minimum 6cm2.

Electrical Characteristics
Values are at Ty = 25°C unless otherwise noted.

Symbol | Parameter Conditions Min. Max. Unit
Off Characteristics
Ver)gss | Gate-Source Breakdown Voltage |Ig=1.0 uA, Vpg=0 -25 \
Igss Gate Reverse Current Vgs=15V,Vpg=0 -100 pA
Vgs(off) | Gate-Source Cut-Off Voltage Vps=15V,Ip=1.0nA -2.5 -4.5 \'%
On Characteristics
Ipss IZero-Gate Voltage Drain Current® [Vpg =15V, Vgg =0 7.0 20 mA
Small Signal Characteristics
e e

Note:
4. Pulse test: pulse width < 300 us

22




