Oooooo ooooooo 20080 90 10

googogogn
Qo0

gogbooobooboboobooobboobboobooobooboboooboo
ggboogoodaon

Qoooo

ggbogoboobobomuoobooooboooboobboobooooboo

aod

000 200000000000000D00000DO0O0 VO OO 000000 O0ooOog

000 ROOOO
V =RI (1)

00o0U0o0ooUooUoUoOoD (Ohm)0ODODOODOODO
g UU o
00000DbO00O0bO0bO0bO0b0bUobO0bO0ObDOb0UOcarrierddooooon
000000000000OoOoOo*000000000000000
000000 SO0000000o0ooo Iooooooooooooooooon qo
0000000000 n00000000000000 IT0000000000000

gobogooboobod
I = ngqus (2)

oobodoboodvy0oUobOb0OO0 pO0O0O0ODOODOOODOO pDODOOO
v=puk (3)

000000 p000000000000000D00D00D0000O0 (mobility) D0ODO
00000ooooo d00oooooooooo voooo

v
E=— 4
7 (4)
0D000@ 00 @O0000 @ooo
d
V: -I 5
ais (5)

1 00000000000000000000000000000000000000000000000
goobooooooooOooOoOoOoO0ooobooOoO0oO0oO0O0boOoO0oOoboOoO0000oo0Oo0ooO0000000
gooboooooOo0o0oooOoOoOoOooobooOoOoOoO0O0oOO0o0bOO0O0O0O0O0O00O0O0O0000000
0000000000000 000o0OO0OO0OoDO0O0ODDDD0O0D000000000 (positive hole) O
goobooOoooooOoOoooooOo0o0ooOoOO0oO0oboOO0o0o0ooboOO0000b0O000000n



oooooo ooooooo 20080 90 10

000000d/nguS 0000000000000 0ODO0ODO0OOOO

d

R= s (6)

OD000DRODODOODODOOOOOOO@O@ 00V =RIODOO00000000O
ooooooo
S$=1[m?0d=1[m)0000000000000000000000000p[Q-m]
00000000

p=— (7)

gboboboboboboboboboboboboboobobobobbooonbOOO
Opbd0dooooobbbbboooooobbbbbboooooooooooo
gogbooobtdnU p0O000000DOOO0ODODOO0ODOOO0ODOOODODOODDOO
gboooogoooooodoooooooooodooooood n0000o000
o pwdOoObObOO0OOO0OObOOOOO0ODDODbDOO0OODbODbODbOUOO0O0ObD pOoOOo
0000000000000 00000@MO0DO0D0ODO pO0ODOODOOO
gogboooooooboobooobo pbobbooobboobooboboo
goooobooboooOobonbbOoO0OO0OOnODODOODO ODODOOODODOO
goboooboobboooboobobooDb nOO00OD0ODDO0ObDOOODDOODDOO
0000000000000 000O@UOLUD0O0U0O0D pOO0OOOOOOODDOODOODO
gobooooooboooboTrTooodooboobobo0oooobogooOooo
0o0o0odoooooooooo0oO0oUoOooooooooooOwWoOoOo00 ROOO
gobooooboooboon

1 dR

SR @

(8)

0000dR/dt D0D00000000000000000 00000000000
0000000000000« 00000000000000000000000000
ooooooo [1/}¢oooon

00000e000000D0000000000D0000000000000O00
0000000000000000 0CO 1000C000000000000000 «
Dagi00 0000000000 ® OO0

1 Ryp0— Ro
40100 = BT 100 ©)

O00000000000000 Ry ORpo0 0CCOODO 100COODOODDOODO
gooogoogoo



oooooo ooooooo 20080 90 10

00000000 t[Cl]o000U00OU0000O0 R,OUDODOOOOO0ODOUDOO
ggbogoboobbooboooboobo

000000e0000000000000000000000000000 ¢[C]0
0, 0000000@®) 0000¢[)C]000000 dR,/dt0000000000000
00D 100000000¢[C]0000 +2°C00000000000(t+2)[}C]00
(t—2)[C]0000000000000D0000000D000000D00000000
0000000000000 00000000000000000000 R120Ri_2
000¢[C]000000000000000000000000000

dR; _ R(t42) — R1—2)

dt 4 (11)
0000
o — ét R ;Ruz) (12)
0oooooo
QoO0oon
[T iRE

BEPN-3 S50
- |

AB R
BRAy b

01 0oogo

(1) 00000000000 UOODOFFMOOOOOOOOOODOODOO0OOO0oOooo
000000000000000000 0DMooooooooo™



oooooo ooooooo 20080 90 10

(2) 000000000000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000@ 0000000000
00000000000000000000000000000000000000
00000000000000

(3) 0000000000000 0000000000000000000000000
000000000000000000000000000

(4 0000000000000000ONM
00000000000000000000000000000000000000
00000000000000000000000000000000000000

(5) 00000000000000000000000OND
00000000000000000000000000000000000000
000000000000000000010°C0000000000000000
0000090CO000000000000000000000000000000
000000000 30.0°C, 40.0°C, --- 0000000 10.0C000000000
00000000000000000000000000000000000000
010C000000000000000

(6) 0000000000000000000000000000OFFM

(7) 000000000000000000000000000000000*0000
000000000000000000000 (M)~ @® 000000000000
00000000000000000000000000000000000000
0000040°C00000005C00000000000000
0000 00000000000000000000000000000000

000000000000000000000000000000000000
00000000000000000000000000000000000
0D00000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000000000000000000000000
000000000000000000000000000000000000
0D00000000000000000000000000000000000
(8) 00000000000 0000000D0000000000000000 ¢ [C|

2 000000000000000000000000000 (thermistor) OO thermally sensitive
resistor 000000000000 O0000O00OOOO00O0OOO00O0OOOO0O0OOODOO0O0OOO
NiOMnOCoOCuOFe OOOOOOOOOOOOOODOOODOOOOODOOOOODOOOUDOOOOO
goooooooobooooo



oooooo ooooooo 20080 90 10

000000000 R[QOUOODDO0O0 000000000000000000
000000000000000000000

(99 0oODOO0
® 00000D0000D00000D000000000D0000000000000
00CO 100000000000 ROR100 00000000000 (00000
00000000000000000)0

(10) @OO000D000COD 1000C000000000000000 agi0 00000

(11) 0000000000
® 000000000000000000000000 ¢[C]000000000
0000 R,O00D0D0D00DD (¢42) [CI0(t—2)[[C]00000000 Ryyg)0
Ry 0000000000

(12) @ OOOOODOt[C]00000000 o,00000

Qo0d
0ooooo
00
0o |oooo
t[Cl | RIQ - SR OB SIRHLOIR AL
22.0 | 15.3
300 | 158 B
400 | 16.4 Sust
50.0 170 o
60.0 | 17.6 ﬁﬁw
700 | 182
80.0 | 188
90.0 | 19.4 128 2 = s 0
BE L (C)

goboooobooobooboboobboooboon

0°CO00000000 Ry = 14.0 [Q]
1000000000000 Ry = 20.0 [Q)]



oooooo ooooooo 20080 90 10

00000000000 0°'CoO 100Cc00000noooooonOn ague [1/C]O

1 Rigo — Ro 1 20.0—14.0
[0 —_ —_— f—t .
0.100 = o 100 14.0 100

= 0.0043 [1/°C]

gooog

ggoogoobaon

oooono
o0 |oooo S N
Y — I 2 X OBEBSIEILOREZAL

t [OC] R [kQ} 750 FE X JL R'f
22.0 5.46
25.0 5.02 3

I 5.00
30.0 4.20 =

[v4
35.0 3.56 ©
40.0 | 3.02 & osof
500 | 2.20 &
60.0 1.60

0.00 L 1 L
70.0 1.18 0 25 50 75 100
BE t (C)

80.0 0.90
90.0 0.68

00000000000000000000
t=35[CoO000000000

35°CO00000000  Rss = 3.56 [kQ)]
(t+2)[)C] --- 37°C00D0D0D0000 Rsy=3.39 kO
(t—2)[)C] --- 33CO0D0D00000 Rss=3.87 [k

00000000000000 3"Cc0000Uiououooong o4 [1/CJO

e — L Rar—Rsg 1 3.39 x 10° — 3.87 x 10°
7 Ras 4 ~ 356 x 103 4
= —0.034 [1/°C]

ggog



oooooo ooooooo 20080 90 10

a0

gbobobobooooooooboooooooooboobooboobooboobooo
goboooboobboobbooboboooboobobooboboobooboobo

00000000000000000000 8 CoO000nn0ooooooooo
ggoboboooobbooobobbooobobboooooboboooobboooon
gobooooboooboooo

QO00O000O00O0obOoboooboOoboboog

g ooooobbobbbooboboboo
gbooboboobooooooon
gobooboobbooboboobbooboobboobboooboobDbooboo
gogboobooboobbooboooboobboobooboboobooooboon
ggjododoooooooooooobbooobbobobobobbbbbbbbbbobbo
oo bobbbbobbbbbbbobbobobooo
0000000000000 000000000000OIO 2m
gogbodboogoobooboobboobuoobboobobooboobboooboo
gdddoooooooooooooobobobobobobbbbbbbbbooooggy
gobooobooboboooboobobooobboobbooboboobbooobooo
ggo
ggboobgooboobobuoobboooboobboobooobooboboooboo
oobooobooobooobooobboo0obbooobboo0obboobboooD
oo bbobobobbbbbbbbbbbbbobobooboo
ggbogoooboobobuoobboooboobboobobobooboooboon
000000000000000000000000000000mM 0 B
gy UoUU o
gobooobooboboooboobbooboobobooboboobboooboon
ggdodooooooooooobboobobboobobobbbbbbbbbbobobbobooboobn
00000000000000000000000mM 0 @D
0000000000 0000000000000000000000000000
goooooobod
gogbogoobdaboobboobboboobbooboooboobbooonboo

*000000000000000000 1000000000000000000000000000
0doooo00o0o0o0o0oo0o0o0o0o0o00o0o0o0o00o0o000000n (Oo000)DDDoODDODoOD
ooo



oooooo ooooooo 20080 90 10

it

»
>

EFABAMIZEET>TWLS
IRILF—INUFK

Ny EXvy 7

BFCREICH SN
IRILF—NDK

02 000 03 00

DI RILE—/INV K

0% 08 i RULNOLEE

A Ny REry T NYF¥ry TS

T BRI #IC
Hisk = EF

BF CTEREICHEINE
?*}l«gé—/\'p N RI-IE
T=0 T#0
04 0O0O0O 05 000

oo ooooooobboboobobobobooboobo
00 B
ooboooobobooobooboboobooboboobbooobooboobooobooo
goboboobooobooboboobbooboobboobbooboobooboon
0000000000000 00 (00D000) 00000000 0ooO0oUoOoOOooo
00000000 (0oo)0ooD0o0oOoULOUODO0OO0O0OO0OO0ODO0ODOODOUOOD
gobooo0oboobobo0obobbooboobOboobboboobobooobooo
ogno
g oooLDDD DD
ggbuogobogbbooobuobbooobbooboobbuooboooboon
gobooobooboboobbooobooboboobbooboobooobg



