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Institute of Electrical and Electronics Engineers, Inc.
Www.ieee.org

Founded in 1963, it has more than 360,000 individual members in more than 150
countries and is involved with setting standards for computers and
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Situation 1 ge-fassrsonzsan vork for...

FHRPEERERDITT, Project

o BFlE. TR20] Manager [ZfLNEHE S, LA PLAN DO
° — > ‘\_ )
FREF—LA | NS %SEEI

~Tn-AlmESLERE,  ATAEMNERRICFESATNS
ERELF OSHLTERBMELD

EERT %o ZE B S00R—D(ZE)AELTLS
—DTOHEX(F
. s - A1 EReRrd  BRff{Feedbackxt,&IZProposal (O-SEE
[Action] &> 3 = ReREEIDLIE Bttt Seumitiis'y -
B MDProposal zE EIZIEHET S 7

e [Action] & ProposalizZ 7'{Ct%/(;i_ﬁﬂ/ng<§; gg TQRAZITD
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e [Action] F TEHEHIBE . e e
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o 100 R—UDEHZFETHLHEATINGLY
~ HBH > BEEALLD BRTEEAN MO TS

o EHHIDULVT project manager ICERILT=HANIREB ALY
~ Bl > BFHERAAL BRAEAZLIZLY

e B D proposal AABILELY, SHXMEEE/NALLLY,
- B> ABREMENEFEINDIDIZE (T TLVEL

« BADTLEUT—ar N EBEENAL
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ElR T EEEO R ESEEE - Case

Bk, EXHEEF—HROEELFEL

i e AEAR, SCEBEFS VT

fosedl, BlaR, XFERMGERRITDE0
BRI Wikipedialp EES B
NGEBIIZIEREIZ” FRIGEGET) &Y (TR R FAENNE

MEEMLEZEIZ” n/f’?"(cun. )" (B8{% X4 57 which, thatZ&E &, XER Y- T
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Ref: EX_101 EX_201 21

o001 1947 First pointcontact transistor wmsmesrsssEe

John Bardeen, Walter H. Brattain, and William B. Shockley of Bell Labs discover the
transistor. Brattain and Bardeen build the first pointcontact transistor, made of
two gold foil contacts sitting on a germanium crystal. When electric current is
applied to one contact, the germanium boosts the strength of the current flowing
through the other contact. Shockley improves on the idea by building the
junction transistor—"sandwiches" of N- and P-type germanium. A weak voltage
applied to the middle layer modifies a current traveling across the entire
"sandwich." In November 1956 the three men are awarded the Nobel Prize in
physics.

Reference : National Academy of Engineering

BRTDOEIDEFOT VLA

RATRAEA LR DBEAHLL > s

:I:_/: 0L~97E'7_-9/E9 NATIONAL

ACADEMY OF
{ ENGINEERING
ANNUAL MEETING

"sandwiches"” of N- and P-type germanium e
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20194 Day2 Review : [FIFEZEMNELATEEX

A weak voltage applied to the middle layer modifies a current traveling
across the entire "sandwich."

— Subject (£5E) : A weak voltage — BLVEE (HY) S+V+0 &I E
— Verb (E1E7) : modifies - £t EE5

— Objectives (B RIEE) : a current — Bt (&)

e ERIX."BOVEX oz NERETXx20EILIESD” (1BIEHDHLMIFIEIL TLVD)

e applied to the middle layer (FREIEIZEZ =)L E B EER

e traveling across the entire “sandwich.”(£"4 >R yF " (#E) DB BER
FHHEE N \ ( I ORER

o TEIRBICEA-FBOVEENE“YURMYF BEDEBERTEILSES,

o modify & travelling A8, modify A Ma[hEZE R S, travel NEIK(FEE)) L
NS SRE A A— S B CE MDY T L =

o FSIUURADEENHLMNSTLINILRIZIEETES
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OO AR S IR R Ay F A R) T

c!}d: 3. EEM(E)CTSAOEER. 2EH(C)cIrFADEEENTE
1947 #R{OO ST AS0OFENA &=, EEB)OERENRET. E(emitter) & C{collector)@EICEROSNTD
COT. RSLIAYRBTEEELUCSANSETE,. 3w IL—(Bil m#ﬁﬁﬁrﬁq cEfahaooit. cho®. |’E IAR—FhIT>3

ShDCKIEY}EIJ AS." (]'_"L',._\ jj‘:fj"_,:’{walter Eratta|n:|-"f‘5‘.”:‘_ _—_,v—_..r’ _,./'[JDhﬂ R"?J tﬂﬂih_{fb‘m J@@Eﬁl -n’.-":_o '%-?__':Etx PV FED?RQ% r;‘f—.“l?:#ﬁﬁ
Bardeen)lE BN SRSAAF— AN, ~ILFAOQZOBECERDBATLED

MhIVTAY| EFATLVS. COEROELICE —F+ —0RE<E8f

. Bl 23 YL —DRELUIERVE(field Effect)ZRIBETE Ay LT

FHOEOERDE TS, FENOBERCERDBATVEL. 30 COEREEVEIIvIL—F BHERREE L BRI T DAY
Riolz. T 23 vI9L— CMORREEREEOABBEESE LT FHELT. [ESBRSZAN] ZBRLTVER. SRM BRI TASE
Rhsid. LECISyF L ESHEEORERZUHELESICRS, B VIDRANUVRICE TIESNIEETEN. &5 & transfer+resistor (8
T BEDEESECH DT,

REEADENSRT) "CVIERNSETVS.

&&atE) EESC) NEIGe
f?ﬁ.ﬂﬁa _ NEGe
_ .

: ' @

T | E®RIC)
TILR = LSS @
Bl

BEaRLI 0S8

E e

CD= AFS6FEC RS T ASOEN - BEOEEEFESN. S —~ULD

| REME RS ORS
B¥EZZTELTLS.

5| FH: http://www.s-graphics.co.jp/nanoelectronics/kaitai/transistor/1.htm
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HZEDIRI 25K

. F&%Eﬁli%d)»r%—D‘é‘—jt%LJ:o
— RHEBIKRICEODTEKRNEL DTS, FREE(ZR) R T—HIE—
MERAETRATWAEERDIEAENHELLY
— Modify DERKR -> ZITHhEEZDHEWND ’f)‘ 7
— Travel MDELK -> BET HENIKELD “MA—D

« BRHGERNADLELGSEELHD
— Sandwich OERK -> AN EANDEIZIESENTNDHELS “A A=
— CNIERMHTREEDEENLE
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Exercise: EX 201

« FIEASTEIZEEBEL- A DZRFE
o BIEASTELIZZEL TR &FFEDHTLESLY
o BREISTE2OHEIELI-ADERRE
- BIEDE#ESONDIEDOANDERAFELED TSN

« ETH(HAE)

e EX 201.1 BARETEHHIZJ(EFEEA)ELVTLESLY,

e EX 2012 EX TRDATARTIRY "4 stage typel” [T TEVTHTLS:
S, (AR ERILABRTECTRVERA) EVESTEWL AR, (| ADEE
DT 1RIZHE > TEL) THALD) I=H [EClass Web Report/KEEE T
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OO RXAAL)LEEE 1 (4 stage typel)
e FAMILEEE. ERKDTOVIZELADIZHITET . KTV IIL. #-
-Bn-fE OEFEZLET
o Blockl Tl $EmEEETET (| F//EZ1 /L TEEFIEED THLD)
e Block2 Tl&., HEHZEEZTEY (Because TEZF154) THALD)

e Block3 Tl&. Block1l/2 CHAFE CETCULVGEWWZ EIZDWTESEET
(However TEZE 154D TH L D)

e Blockd Tl FEOETEZET (Finally TEZF150D THLD)

o« FEOTIL. Block3 &K% B L T=ISSUE, Critical Factors. Request,
Future WEZTEETET

o 2{K%EL T. Metrics, Reference MREN TLNIERRFTT
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2019
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