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I R I e
O000010CMOS oPOO0OOSRODO 1998/6  S.Takei

2 0= gocMosO0OOOO00O0-—----—--—--

3 .model OO TC407N NMOS(LEVEL=3 LD=1.2U VTO=0.7

4 + KP=1.6E-5 GAMMA=1.0 TOX=1.0E-7 TPG=0

5 + NSUB=5E15 L=8U W=290U WD=14U RD=2.0

6 + RS=2.0 RG=2.0 CGS0=4.14E-10 CGDO0O=4.14E-10

7 0+ CGBO=1.61E-10 TT=100n)

8 [0 TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS

9 0O 93-02-15 O by Sumiaki Takei

10 .model TC407P0 PMOS(LEVEL=3 LD=1.2U VTO=-0.6

11 + KP=0.7E-5 GAMMA=0.9 TOX=1.0E-7 TPG=0

12 + NSUB=2E15 L=8U W=480U WwWD=1.4U RD=2.0

13 + RS=2.0 RG=2.0 CGS0=4.14E-10 CGDO=4.14E-10

14 + CGBO=1.61E-10 TT=80n)

15 0 TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS
16 O 93-02-15 O by Sumiaki Takei

17 0O

18 vbbO 08000000

19 vssOOoOoooooo-5

20 Vi+ 7 0 SIN(O 1y V 200HZ)
21 TRAN O 15n0 10u

22 ML 3 3 8 8 TC407P
22 M2 3 3 9 9 TC407N
24 M3 40 3 9 9  TC407N
25 M4 1 0 4 4  TC407N
26 M5 2 7 4 4  TC407N
27 M6 1 1 8 8  TC407P
28 M7 2 1 8 8 TC407P
29 M8 5 2 8 8  TC407P
30 M9 5 3 9 9  TC407N
31 0100 2 5 150p 1C=0
32 PROBE O V(7O V(5

33 .END

goboooooboooooobobooooboobbo0oobOoobboUooD2booooboOoD
gboboboboboobobobobobob
gboboooboooboooboooboooboboobobobooobobooob
gboboboobooobooobooooboooobooooooooogon



npoooooooood O00000000000000

gboooboooobooobogoooboooboooooooobooooooooobono
oooooooOoDoOooO(vhsOO0DOO0OO0ODOO0OO0OODOOOOODOOODOD
goooobobobobobobobobo
gbooboboooboobobobobobobd,gobobob,obo0oooog
gbooobooobgooobooobooobooooogon

O000000000 sw/gmd0O4/0,

UbdbDwbhOO0oOooOooooooobooobooo
gbooooooooooooboooobooobooo
gboooo, boooboooobooooob

00000000000000000000,0000000,00000000000
ooooo

00000000000, sinetd 0 sin2m f,t

OVo/dtD OPOOCOOOOOO0OODON0OOOONONOOONONONO0ONONONOOOOONOO
00oooo

000000 00 w021 f,0,0SR

gbbooboboooobboooooooobbooboooobobooobobooobbooo
ogd
opOD0OU0OO0DODLOOUOODOODOOLDODOODDODLOUODOODOOLODOUODOOD
gobooboboboboobooboobooooooooooooobooboobo
gobopoboboobuoobooooooobooboboooboon

VDD (+5V)
Q
M1 |
|__4E - M6 Y M7 _
M8
g | 1 2—'——'15
Ni- (M4 M5 : ;
O i = ouT
M2 Y o Vi i W
uaHg : PEHQ
)i
VSS(-5V) ©

gobooobobobobooboobooboooooooboooooomuooboobo
gooooog



elO000O0OO0OOOODOODODOOOOODOO
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2 LIB "C:¥LIB¥EVAL.LIB"
3 .TRAN 0O 15n0 10u
4 VDD 10 o0 5
5 VSS 2 0 -5
6 010005 0  200p
7 VIN 040 00 PULSE(-2.52.5 2u 20n 20n 4u 10u)
8 X1 040 50 50 10 2 CMOSAMP1L
9 .PROBE OV@)DI V(5

10 .END
o VDD(+5V)
1 +
4 + 5 OuUT
» L 23]
VIN Q\FJ -
Loy
1}
0.2 | !
ot
VSS(-5V)
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1 .SUBCKT CMOSAMP1l Vi+ Vi-OOUT VDD VSS
2 M1 3 3 VDD VDD TC407P

3 M2 3 3 VSS VSS TC407N

4 M3 4 3 VSS VSS TC407N

5 M4 1 Vi- 4 4 TC407N

6 M5 2 Vi+ 4 4 TC407N

7 M6 1 1 VDD VDD TC407P

8 M7 2 1 VDD VDD TC407P

9 M8 OUT 2 VDD VDD TC407P W=960u

10 M9 OUT 3 VSS VSS TC407N

11 C1 ouTtT 2 150p 1IC=0

12 .ENDS
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.model TC407N  NMOS(LEVEL=3 LD=1.2U VT0=0.7 KP=1.6E-5 GAMMA=1.0
TOX=1.0E-7 TPG=0 NSUB=5E15

WD=1.4U RD=2.0 RS=2.0RG=2.0

CGS0=4.14E-10 CGD0=4.14E-10 CGBO=1.61E-10 TT=100n)

TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS

Ver:93-02-15 by Sumiaki Takei

.model TC407P  PMOS(LEVEL=3 LD=1.2U VT0=-0.6 KP=0.7E-5 GAMMA=0.9
TOX=1.0E-7 TPG=0 NSUB=2E15

WD=1.4U RD=2.0 RS=2.0 RG=2.0

CGS0=4.14E-10 CGD0O=4.14E-10 CGBO=1.61E-10 TT=80n)

TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS
Ver:93-02-15 by Sumiaki Takei
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1 0 5

Vbias 13 0 2

.TRAN IN 10U

VIN 5 0 PULSE(2.4 25 1U 20N 20N 1U 5U)
[ -mmmmmmommeees gooooooooooono

Mi1O O 00O OO0 OO O TC407P L=5u W=800u
M2 100 2 1 1 [0 TC407P L=5u W=2650u
M3 6 0100 3 3 0O TC407P  L=8u  W=640u
M4 7 5 3 oo TC407P L=8u W=640u
M5 6 6 0 00 TC407N  L=8u  W=500u
M6 7 6 0 00 TC407N  L=8u  W=500u
M7 9 8 7 70 TC407N L=3u W=60u
M8 100 7 O 00 TC407N L=3u W=1230u
C1 9 10 16pF

CL 10 0 30pF IC=0

0 ogoooooooo

MB10O 00 OO0 OO OO OTC407P L=5u W=30u
MB2 80 00 OO OO OTC407P L=5u W=30u
MB3 [0O0 11 11 110 OTC407P L=5u W=150u
MB4 8 8 12 12 0 OTC407N L=10u W=10u
MB5 11 13 0 O OTC407N  L=45u W=30u
MB6 12 12 0 0 0O OTC407N L=5u  W=25u
0

.PROBE V(5) V(10)  I(vDD)

.END
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Sumiaki Takei
引用表示

　私が執筆した、トランジスタ技術（CQ出版 1993年7月号）に掲載された紙面を引用添付しています。
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BED 20 E0E»BONET, L
feo THEENTENBE Vou

Vin

34 F7+tv pBENEERRER

Vpp (+5V)

Vour
- ouT

Vss (—5V)

AAA

VW

R

> R2 Ry _
R=19

<X 36> AHEANBEHEN I 2
L—ar.-7adsn

C-AMP3. CIR

C-AMP3 CMIVR  1993/2 S.TAKEI
.LIB "B:YLIBYEVAL.LIB"
VINA 0 DC §

.DC VIN-5 5 0.1
RFB'S 8 100G

CFB 3 10

*CL § 200P

VDD 1 5

VS§S 2 -5

X1 4 5 1 2
.PROBE V(5)  V(0)
-END

CMOSAMP1

- w o o o o

C-AMP3. CMD

A

v(s) v

D1/20034 7€y hVEBEEWS Z
XV ET,

ERL-ER, EATZICICE
DIESOENHNETH, A7y
NEFEIX 8~15mV TL 7%,
@ FEHEAHBEHEH

B35 RLzEET, E360D
77ANEFESTYIav—YaYy
*TwuEgll, Bl37icvysar—
variEREEARBRETRLET.

NMOS AN7 > 72DT, Vil
DAHEBEGEIZA V> b« V=2
B MOS FET ® MsDO#&iz &b,
Va3 1213 Vss& DIRWEEFEH E 2D
7.

E#fTiE, RIEANEED&EH
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I3—38V~33V TL.

ZDOOP 77t Voollld A S8
BEbRL K 5 T,
@ TBREXEHRELL

CMOSOP7 7@k 7+uz-7
4 PINEBETHELODNLE I LHBHL,
T4 PINERELSD 4 XDTA
BRI SNTRA,

BREELS /A XDWAIKC LS T
58y 2r, TORETHHERED
| A0S 3

BREEZEBREL T ZOXEHH
ENRZFDurERLELDOTT,

vIav—varOhkix, EE
¥RLF—Ye7xu7EL, AN
BEE#¥oicLTBWT, EEFEE
ABROZNZThOEBRIC /A X%
BAZSETHIEINE /A XDE%
FHEL £ 5.

38z Vs~D/ 4 XixHits 3
YIiav—vaEEE, B39
ZED7 7 ANERLET,

ERIZLTOLEEAD, F40D

SOoV-

<X 37>
RFEANBERE

-5 0V-o—-4
-Sov -40v
o V(5) o V(0)

vIiav—yvarERE»5, 100
kHz X D BLEARETIZ/ 4 XD
HESLRYKRELIEBTFERSL
- 3 o
@ HERER
OP 7 > 7 AR D 2 WIRETH)
fELTw3 L&, OP 7 >~ 7EEH
HBLTWI2EREFUE T,
YIialr—varizE35tRL

4.0V 50V

EBETITV, ANBEEZEZ RS
BRCHEN>EBHEE 41 =T 7
7ANEFESTHARET,

H42icviav—yvargRe
ERRERERLE T,

KHFER» S AT, ANBED
+2.5VOMEHA THBEEHIZI.5mA
~145mA THH, CMOSOP 7 >~
7L TRT I LIHBRERSS WX
3TY,

Vpp (+5V)
<X 38> @ — — 0 B
BRREEHREID FNAADEFUVD
vialb— a3 AR + ® ) Vour
5 ouT ZZCfTolvyiav—va>rT
13 SPICE iC#fE h TR WL TN
AC=1 QCOLO 4 A(E Z o0 CMOS ICo»
P ~ N
IC4007UBP) % fi##fr 3 2 LEHSH D
- Q59
Vss (—5V) . "
ZEZT, ZOTXLADETY ~
(X 39 BREEFEBRELNS IaL—Ca3> - TOd54
C-AMPS. CIR
O e S
C-AMP5 PSRR(VSS)  1993/2 S.TAKEI |
.LIB "B:YLIBYEVAL.LIB" 10
CAC DEC 30 1  100MEG = 40> f
il ani TERELMIRELD ;
m1 0 -5 sIal—va iR 5
VSS2 0 DC=-5 AC=l j i
X1 0 5 5 1 2 CHOSAMPI 0
.PROBE  VDB(5) ?
.END 0! ;
-501
C-AMPS. CMD : i
1 Oh 10h 100h 1 OKh 10Kh 100Kh 1 OMh 10Mh
VDB (5) Fad) —
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<= 42> j——
HRET Sl
-
-10mA
~20mA
3.

-3 ov -2 OV
a 1(VDD) o 1(VSS)

TOHBBITRBDT, TOMERR
xS,

BATERI L XM ESE T LS &
TORED» R D LETTH, 20
I3EVWET) S THREREL
THRDEHL -T2 Z LHER
TEEL.

4% Z ® CMOS IC(4000 > V) —
X)TCEEREATY I av—ya
YEITHIELER, FOTNAADE
TEEO &b AR (W /L DFHE)
RIETZE, BHOETNV 85
A= 3BET o ANFE L TT»
5, FLALEETILERHDD ¥
A,
® EF)INFIE
O LEVEL, TPG DFE

AT R XA FE L R,
BZ 0O CMOSIC TC4000 >~V —
Xix Al — b+, CMOS LOCCOS
8~10um 7oA LEZ SN ET,

Lic 5T,

<X 43> NMOS FET ML &L\

BE VIO OKRDF
D|
G IE]B
S
= Vos
-
/
Ves o
“5—/ C’D Ips

July 1993

-1 0V 0 ov 1.0v 20v 3ov

LEVEL=3, TPG=0 L L 7.
®@ tox, NSUB, LD, WD D&E

WEForAcEbs b0 T, &
MR e X EFEL T, HE%K
ELELE,

tox=1%10""(m), LD=1.2[,um],
WD =1.4(gm), (NSUB)x= 5%
10'*(cm-3), (NSUB),=2x%10's
(cm™?)
® VTO OFE

Fa3p k> zEETICOHD
MOS + 7 > ¥ 2 ¥ O %E (Ins-
Ves¥ ) #BEL, 44D XS5,
HiEL TMOSFET DL % WEE
ExREL X7,

43 i3 NMOS o | T 3 %8,
PMOS 0#& b Bt %3 % 72
T, ERCHETEET.

EBICHELTABEICIZED
EH52&8HD ELIH, ROLS
ICHRELE LI,

VTO:=0.7(V), VTO:=—06(V)

<[X] 44> NMOS FET DL X\ Vil
B/E VIO ORIEERR

Ips

Vos =3V

/
(AT
/
1.

’

L
0 vTo Vas

E41D HBRBHRN I alL—3>

C-AMP8. CIR

C-AMP8 POWER  1993/2 S.TAKEI
.LIB "B:YLIBYEVAL.LIB" '

.DC VIN -2.5 2.5 0.1

VINA 0 5

RFB'5 3 100G

CFB3 0 10

#CL 5 0 200P

o1 0 5

V§§2 0 -5

X1 4 3 5 1 2 CMOSAMP1
.PROBE 1(VDD) 1(VSS)

.END

C-AMP8. CMD

A
1(VDD)  1(VSS)

@KP, L, W ORE
WEFRH KP = o=puCox
=u (&sioz/tox) TT.
ZDFE% T 57912 MOSFET
DOREBENE % S THARTRD &
S IRE L £ L7z, NMOS O EH
% 8 B £.=0.05(m?/Vs), PMOS
DEREEEE 4 =0.02 (m?/Vs)
¥7z, ¥ — PER{LEE(SIO,) DFE
¥ esiozld,
£si02=3.9X8.85 X102
=3.45%10""*(F/m)
¥ — MRIEERIZ@TRLI LD
x=1%X10""(m) T,
IhesD¥EE KPORCRAL
TRERTVE L,
KPy=1.73X1075(S/V)
KP»=0.69%10"%(S/V)
i, Fvra2aVvELEDOXD
L=8(um) LIREL £ L7z,
FrANVBWIE, T—F «v—
t OEFFFEOE %> TEHE T
BEZLHL, firVLuEbEAATY
Tav—yaryTWoERERT,
ERENES L5 CHBLET, #
DFER, Wy=290(gm), Wr=480
(gm)icBEL X LT,
® CGSO, CGDO, CGBO DFEE
HH#EDY — P FTORVRAAIZO
DRET, LD=12(zkm)TT» 5,
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KOXCHETEET,
ccso=cc00=?.+jjxwu-‘/ml

ZoRicHEERAT S &,
CGSO=CGDO=4.14%x10""°(F/m)

77 4 =V IFBRIEETORVLA
HARQDIRET, WD=14(zm)T
55, CGBO 3RORTEHET
%7,

CGBO= j:f: X WD (um)

7 4 =)V FBR{EEED Y — D TFIC
14(um)BVIAA T & 2 DRE{LIEE
toxr %, 7 — FVEERILERE D 3 fF L 1R
ELTCHHAT 2L,

CGBO=1.61x10""(F/m)
® GAMMA DFRSE

iK% R E H GAMMA 1%,
45 O & 5 % [EE& (NMOS 0%E) T,
HEIFBEELEZI R EEDOL 2 WEE
FE VTO 2 §lE L (F46), XRDOR
THHELET.

GAMMA= (VTO,— VTO,)/{ VBS,~ VBS,

ZDRER,

(GAMMA) =10
(GAMMA) »=0.9
@ TT, RD, RS, RG D¥E

O~@F TOHETNFIA - %
RFETE Yz ML IE
B7—% «vy—be—BLET,

S5 WEREIR TT, RD,
RS; RG, €, FCYGBBS CBS
RETRETEET. SERTED
NIRA—FDHERELZ L.
(TT)x=100(ns), (TT)r=80(ns),
RD=RS=RG=2.0(Q)

ZOFECIDEDLETNVAE
H47 cRLET.

<X 45> EARHREL (NMOS) D
A EERE

X 46> ERMRICLDL ELME
BENEIL

VBS

VBS:;

G
—Sq
Vi
Vos
Vo
f Ips
mr 0
<& 47> TC4007UBP MDETIV + X5 A —4

.model TC407N NMOS(LEVEL=3 LD=1.2U VT0=0. 7 KP=1.73E-5 GAMMA=1.0
+ TOX=1. 0E-7 TPG=0 NSUB=5E15 L=8U
+ W=290U WD=1. 4U RD=2.0 RS=2.0 RG=2.0
+ CGS0=4. 14E-10 CGDO=4. 14E-10 CGBO=1.61E-10 TT=100n)
¥ TOSHIBA CMOS I1C (TC4007UBP) CMOS LOCCOS 8U PROCESS
¥ 93-02-15 bam by SUMIAKI TAKEI
.model TC407P PMOS(LEVEL=3 LD=1.2U VT0=-0.6 KP=0. 69E-5 GAMMA=0.9
B TOX=1. 0E-7 TPG=0 NSUB=2E15 L=8U
B W=480U WD=1. 4U RD=2.0 RS=2.0 RG=2.0
ik CGS0=4. 14E-10 CGDO=4. 14E-10 CGBO=1. 61E-10 TT=80n)
¥ TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS
¥ 93-02-15 bam by SUMIAKI TAKEI
®&% - 5| F e EREIFEH, 1975,

(1) A.B.Grebene . Bipolar and MOS
Analog Integrate Circuit Design,
John Wiley & Sons, 1984,

(2) P.R.Gray and R.G.Meyer ; MOS
Operation Amplifier Design —
A Tutorial Overview, IEEE vol.
SC-17, pp.969~982, 1982,

(3) SM.Y 4 — ; ¥-WKT /N4 R, BEHE
%, 1990,

(4) W.N.» — and J.P.¥ 4 X : MOS/
LSIEtLIGH, zv 27 bo=272
42 R b, 1977,

(5) W.M.~==—f1tl ; MOS $#£R[EIRE, T
REfEH, 1977,

(6) A.B.Grebene ; 7+ o 7 £/ [EIE&,

(7) BHAER . OP 7 > 7D ERE L ICH,
4 —2%t, 1982,

(8) FMFtak ;SPICEIC &3~ % 2V
— 7 ¥riEAE, CQ ke, 1992,

(9) Mtk ;SPICEic &2 b5 > ¥
2 % EgEDR&ET, CQ HiRREN, 1992.

(1) 3K ; &% CMOS u s’ v 7 IC ##,
b7 YRS, 1992, 12 A%,
p341, CQ HikRER.

1) atHEBE . 7+ /ICOTRT,
HABESAE LG, 1989,

(12*3% C*MOS  #EMEIREER,, *HZ,
1986,

FrRILE W OBHE

NMOS O 77—+ /— hip®,
0.5 V, Io[.=3.8mA

T,

ZDBERMEZ (Ves— Ven> Vos) 172 5 D THERD

Von i Z@TRE L7z VIOy=0.7V, LIz5>THE

HRUZ, Tor = pnCox (W / L){( Vas— Viw) Vos—1/2 Vios?)
ZORCBEEZRAT S L,

Vcszlo V, VDS:

3.8X107*=0.05%

35X W Lo
X0 X gxipet (10-0.0) X055 X057)

W 2EET 3L, W=390(um). #izvIav—

v arT+H4) YEEEEEZT, 7—F +v— b DE

FEcCEbE T,
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E"Frlllu-' - [e—gwitch1 dat]

EIFHE Edit Trace Plot Yiew Tools Window Help ___]_g_]_&]

& QBHOOBHOAE j —wye sue Sue Sue Sube S SN ST 3 =
PHOSDW/L=50/6!
WMOS DW/L=50/6) _

(2K E135) al ................ I -

5U
0 U(1,2);I(RL)

EE" Probe — [c—switch? dat ]

[] Eile Edit Irace Piot View Tools Window Help _ =] x|
3.000000000K [----=--=-==--=----o-o oo

PHOS DN/ =150/6
NHOS DW/L=50/6 i

U suU
o U(1,2)/I(RL)

Eﬁ" Probe — [c—switch?3.dat ]

EIFiIe Edit Trace Plot Miew Tools Window Help i E‘}_C_J

== = I R ] SN SN I N T R R E =

%, 00OPOOAOBK - ==uw s2te Sube S Sehe Suke SEhe S8he o2 &
¥/L=50/6
W/L=70/6

K/L=15/6
0

¥/L=10/6
wi=10/6 ° Y(1.2)/1(RL)




@CMOS 7 uJ AT Ry )R}

ARV S 7 V NEI}

CMOS-analog—Switchl For Pspice 1997/10 S.Takei
VCC 20 0 10

VIN 1 0 0

Vcontro+ 3 0 10

Vcontro— 4 0 0

.DC VIN 0 10 0.1

* CMOS Switch Circuit
Ml 1 3 2 0 TC407N L=6u W=50u
M2 2 4 1 20 TC407P L=6u W=50u
RL 2 0 5k

3} Device Model
.model TC407N NMOS(LEVEL=3 LD=1.2U VTO=0.7 KP=1.6E-5 GAMMA=1.0
+ TOX=1.0E-7 TPG=0 NSUB=5E15

+ WD=1.4U RD=2.0 RS=2.0 RG=2.0

+ CGSO=4.14E-10 CGDO=4.14E-10 CGBO=1.61E-10 TT=100n)

* TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS

* Ver:93-02-15 by Sumiaki Takei

*

.model TC407P PMOS(LEVEL=3 LD=1.2U VTO=-0.6 KP=0.7E-5 GAMMA=0.9
+ TOX=1.0E-7 TPG=0 NSUB=2E15

+ WD=1.4U RD=2.0 RS=2.0 RG=2.0

+ CGSO=4.14E-10 CGDO=4.14E-10 CGBO=1.61E-10 TT=80n)

* TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS

* Ver:93-02-15 by Sumiaki Takei

*
.PROBE  V(1,2) I(RL)

*Trace Expression —> V(1,2)/I(RL)
.END

*CMOST F a7 A1 vF ik B [al#

CMOS-analog—Switch?2 1997/10 S.Takei
vCC 20 0 10
VIN 1 0 0

Vcontro+ 3 0 10

Vcontro— 4 0 0

.DC VIN 0 10 0.1

* CMOS Switch Circuit

Ml 1 2 6 TC407N  L=6u W=50u

3
M2 2 4 1 5 TC407P L=6u W=70u
M3 5 3 20 20 TC407P L=6u W=15u
M4 6 4 0 0 TC407N L=6u W=10u
M5 5 3 6 6 TC407N L=6u W=10u
RL 2 0 b5k
e Device Model
.model TC407N NMOS(LEVEL=3 LD=1.2U VTO=0.7 KP=1.6E-5 GAMMA=1.0
+ TOX=1.0E-7 TPG=0 NSUB=5E15
+ WD=1.4U RD=2.0 RS=2.0 RG=2.0
+ CGSO=4.14E-10 CGDO=4.14E-10 CGBO=1.61E-10 TT=100n)
* TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS
* Ver:93-02—-15 by Sumiaki Takei
*
.model TC407P PMOS(LEVEL=3 LD=1.2U VTO=-0.6 KP=0.7E-5 GAMMA=0.9
+ TOX=1.0E-7 TPG=0 NSUB=2E15
+ WD=1.4U RD=2.0 RS=2.0 RG=2.0
+ CGSO=4.14E-10 CGDO=4.14E-10 CGBO=1.61E-10 TT=80n)
* TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS
* Ver:93-02—-15 by Sumiaki Takei
*
.PROBE  V(1,2) 1(RL)
*Trace Expression —> V(1,2)/I(RL)
.END




1SEIXECH

U801 DC-DC-CONVERTER  1994/7 (S TAkE1)
Gote/Time run 03/21/94 16 38 65 Temperst

BRI e 1S TIVA SPICE #Snb s A mALE

G omaoler

vt

YH‘Q‘? CMOS

29 00ms 29 tSes 29 Wms 29 TSes 29 80ms 29 8Ses 29 S0ws 29 Ses
o 1(VCE) » 1(VOSC)

P07 ICOEENSA7

DC-DC av/\—%

i &8

mEUSHIC

® DC-DC O/ N—% IC 2585t T 3
BOEDOBFHE3R 21X, DC-DC a2 > /x—# IC A5 &
fEbhTWwaL5TY. FECHEZSHERIC &

L T MAX660, ICL7660, LTC1044 7 ¥ & IC »3 i
RahTwxd,
INBIF, BFRBRAAL v F R Fo /50213

FR <R T HANCREL TED,;
BRELEWSFHEBHD £ 3,

FLIXCMOS 7+ o 7 ICOXKEHICEK A2 b b, F
r—Y R 7OREREEIGH L7 CMOS OIEBEY 7
Z/ABESY 77 #FBIF L TAE L. BFCchrio
TR, ICKIHEORKME/S 2 Lic kb, EEEH#
RS> > FNT, RO uEIERST T2 2 &
HCTRF L.

HAEL 72 B O BHEE EREEE = A %8 FE #iPH 1%,
+25~+x10V T, T ®2+50~+20VICEET 3
IENTE, BEEBEIEIZ9 %TT.
® RELAEREIaL—2 3>

FME A — A28 3 IC #E+Tix, SPICE s
Sav—vyarEAALTVWEY. S$EDIC DRRE
THSPICEEIBEY S 2v—y a3 > 2BALT, @K
ZRET ANCEBIELZMRIEL £ L 7-,

BIRgs S 2av—var®fT3CF, EHT2 794
ADETN « 5 A= I BNETT., I ZTIRELE

MMtira 4

R D EBEY TSR

A & €
Sw, SW5
O-
G
, JRaE

:l: C:. SR
SW. SW,

Feb. 1995

O TR L7z TC4007UBP DO MOS F 5 > 2 R %
DETIN « XF X—F Z{FEHE LT,

EEoEIRE S, TC4007UBP O MOS k5> ¥ R %
ZHAEDOETRELE L7,
BELEIBOFERARERE S 32— 3 VU R5RIT,
EL—HLTwET,

Fro—3 - RUTHRICEKD
BEDZ/\—YDRE

® EBWFEY 7 5 EIEOEHERIE

E1CEEESY 7@K R2icEQBEBFES 75 H
BOFERERLEYT., Fvyr—2 - KO AL 28E
LS ATEAWICEEREILU 2D T, EBESY 75
[EIRE CTHEAR 2 B EREE 2358 L £ 3,

FTFRA v FSW, & SWHEAL, Zh LRI
SW.& SWnsB< &, a > Fo¥4 Git VB E T
FKEBsh T,

KIZ SWiE SWaHsB X, Zh L[EIRFIC SW2 & SW,
MBEALZ L, ASEDOBE Vald QiIZEMEI N Ve
&5 VeeSHIIIE N T,

:2 . VCL'
ICHESNET, ZoLScLTHAflDa > 7+
GO I 2 VeeSdES N £ 3,

F7ZEEIE 1D 20y 285 E > T, BYIO
COFEE, RO CE CGOREMIEOHEDEL %24]
DEZLBOBELE T, Zuy 7ESICX290

~)iz,

H2> ABESY T 5NDFE
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Sumiaki Takei
引用表示

　私が執筆した、トランジスタ技術（CQ出版 1995年2月号）に掲載された紙面を引用添付しています。




ZWEICIE, ANEBR Vet HhHa > 74 GHE
wEINsZ BT, AhtHh#gsntwn
: 3

® Y7 SERITEBEERRE TIEAL

B3 wrmd &5, ANDBOBIREE Veen3 ZH) 3
5k, RESNIHDEIOBES FRCE#H L £ 7.
F7SEBIEELFa2 L —FYEIKETIEIHD AL,
FoEEETHRICOSE BBEL¥Far — 3 #
HEX LB EEA»S, EENSLETT,

Lirl, AHBEBLELTEY, HHBHROL %
WHERZ SZER E L THERNTT. %7 CMOS #
B2 o IEHBERS Y2 <, EihEIFCEL TwE T,

b5—D, ¥F7IEEEDHITIE Roic & 5 H /18
FERETAHD £3. RolZBbICAA v FEED ON
BHiTHD, HIOBFH L7x S, o RODEBIERET »S

HCHEELXT.
MARTREOHNEES Vo bk $5% &, ¥ 7K
DHIIEE Void,
Vo= VOUL_IO . Ro .................................... (1)

TY. BERTEZ/NEL T 3121F, HAIEH Ro% /N
ELRETT 2 EEETY,

CMOS DC-DC D2/ \ =90 Op8sest

® EAXNR—EBES7SRIKREATBES 7 5H
B
SEFEFTLCEBEY 7ok ABESY 7 7 [k
#H4, A5icxhEFhrL 7.
Er»robhrbd k54" —2 5@, b AI v
arerX—b2ME, EHI1AK, a>FoH3@EEN

R 3 ¥75EROHNBEEE)

SR TERTEZILBTEZ L.

BB IZFAREIRE & F v — 3 « K> 72 & 3 FEREBE
WBOERDII->TED, M1, 2 LGl TWwET,

FIRERRIZ A > /5—% INV,, INV,, G, RS
KEhTEY, GE ROEIC X > THRIRFA K %%
ET I EenTE 7., RiREROBHRIZ, X4,
5 TIIRLTWLEEAD, FELBKRKOEHRELE L H
U Veck7zix Vs TEIEL £ 5.

ZITRIEBESY 77 EEEICDOWT, EBROEIED
BERFBAL 2 7.
® FEBESY 7 SERNOENE

FFE 1 OFEBHICRLIEEZEAAL v F(SW) &,
ADIEBESY 7S EIED MOS + 5 > 2% DXt
*R~LET,

SW, : Mu (PMOS)
SW: : Ms(PMOS)
SWs @ Mi2(PMOS)
SW., : M;(NMOS)

BEEHBAL £ 3., £ FRIEEIEO INV.OH A
Hvyv X (Veev )iz s &, Ms& M;®D NMOS
PP RAIHBONLET, MsBONFTEZ Lick
5T 7y 7{EE LYV (GND LR LR
Y, Mu%* ON, M.;:%* OFF s ¥ &3,

M:»ON 33 &, a>For4 CO—HDRFH
GND vz, £7 MusON K5 Z i &
>TCaAYFrY CDAFKIE, Vel _IVE TRESR
nEF(A6).

RICFHIRERED A > /x—F INVIBS L v _VIci %
&, Mek Ms® PMOS #3ON L % 9,

MeSON 123 2 kicdk>T, gl HLVRALER

2Vecx2aV

Veex AV

L

775 Eks tHAH

VC C

EH»

ERWEY 7 SEE

Gt = HFi3 e
/—F&S)
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D, Mu% OFF, M:>% ON &% 7,

FXMeSONT 2 Z L&D, 2> FrHCiDH
FHBGND— Vec i ZEL L, ASSDELLIE Vee—2 Ve
CHRESH, Hha > 74 GIEEBRSEHE &,
HIOBELE LT 2VeeBGon 3 (7).

M:,, Meida>7 >4 G, GOFREBRTHY, +45
RELSEBRENBLETT, ZOBRBIREN DRI S
7 7 B OBEREE L FE BRI H D, FEIHOKR

> @ (p.284) THEAL £ 7.

IC &EtDORT >~

® CMOS IC s
9, BUEICHEER L7z CMOS IC o W Hit#:E % 3588
LTBEET, Zhr o3BT 2&EHORS >~ b 2H
32 ET, RoOEROERRED»S TT,
H8IcCMOS + o > Y A7 DWHE L > > KL
ZRLET, M Sbh b k52 PMOS i3 N #iKD
1z, NMOS iz Pz rohiciBEhTuwE 3,

CMOS ##58/E, ZTh 5O MOSHOY — X, Fuv
AENER Py 7 ABRCERE%:
BLET.
HTHAEcERT 5L, V-2, FL4vizzh
ZNPN YA A—F(FEFSAMA—F) 2R LT Z
3. CMOS Tz, ZhhoD¥ 44— FBRLTH /A
TACK3E5CLTEEE R ET. AR,
» PMOS O#&

N#EMK:+5V, Y—REFVA ¥ 0~+5V
» NMOS D54,
P2 L WV, Y — A b Bl S880-~- 45V

CDESRBETIS IR EBESENIE, B
CHNA T ADREEFE DI ENBTESTT, L, f
SHDRETIEAR SA 7 RIZ% 3 &, KEMMLRN,
FEFXBWEERTLEVE T,

Y77 EIREOEEX, BEOFTO—EHIBAEENS
DT, FDLEZFEHBNA T RCE-12D, BERAR
MBEISZWLE S ICHKFTT I2LENHD £7,

BEtHEt#fT> £, SPICEIC X 2 [EIFE 3 2 L

(A=) BAMN) (@5
ATESY 7 SRR
| ® ﬂﬁ; G & HeFi
My, 6 12 /—F&S)
HJFW
Mg M Mg
E:', ﬂ =,
@ @ ® B
Vss > '—l -L 2
- =C R
= 10
-] (. I—]
iy al
®
Mg Mg
r Rl kg g ™
INV, ®
o<,L ®
INV,
1L
mw
C:
X 6> FEBENME E7> REE
(an) (#) AR REE)
sw sw b Vs, (M)
R(Myy) 1 3 s 2 o vy
" o—}— o0 o0—
I
1 7 .3
(&
B Vee ¥ :Lﬁ
G I3 Ry L SW, 5
(Mg)
mr Rl R ud ™ "
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<X 8> CMOS IC nHfEHliE

PMOS NMOS
s D
B8 B8
S 4= sus) C 4k (sie)
D S

B(SUB) S G D

O
(o]
%2}
@

N* \‘ R
NEMWR(FTA ML= 1) Py xJLEoRat

— ¥ a rPRRBICRIZIZIE E L, 7Y agskbD3s~8
ab—varxs, FAREERRBHELTCLET
DBHEBENDZ ISR LMD A,

® EEEY 7S ICERETOADDARA >~ b

BREF T B2 L TCHEHELRRA L M 2S5 SHFTEHRBAL £
T, TR ITRTEKRES I a2Lv—Yaritk-TH
SNIZHERTT.

BHAMLEZHRIE/AY7SEKBEVRILCZDT,
EEBESY 7ZEBICOWTIREAL £ 7.

@ MOS 24 v F Mn, MiOFEMRENLL

HH, NEROBEAIZ, BEEOFTHLEITAREY,
BWECKZES>BEL TBIFIE, PMOS ODHFLE S 1
A—FBIEARNATRAEINDZZ LITHD FHEA,
CMOS v v v 7 EIEOHE, N ERKOBAIZEHE
FE VeclCEEGE SN T W 3,

Lirl, #77EBOSE, ElooYy 7EEE
FEY, SHES N TV A2EFREE L D SVLEES, E
BEOFTHREL £ 7,

B9 » Mu, MeD#E, HRO X S ICERELA%E
B2 L, HFESAA—FDBIELARNNA T RACRE5A4
SUMHY, KERBFNT, RFVBEEINDZE
hHn Ed, ZNZHSIDICIIE, ERTRLIX
SICERT AL ENHY T,

SHOFZ T DRREHRET TIE, HhBELT DI D00
EHTTH, BT I aLv—aick BT, 2
OESEEFRRL, BPELROT X L7,

O, ¢ ESEELA L /\—5 OB

SIESEELA > /x—% (Ms, Mo) & ¢ S 21ES
A > /3—=% (Ms, Mio)id, MOS A A v F (Mu, M)
% ON/OFF ¥ % 7: O EIFE T3 (FiHDOE 4).,

bLINSDA /N — Y EIFEOBIFREES Vecl L
TBLEEIOD &SI, BEEN7zL & My, M
D N BEREALIZ 2Vecll > TWBHDT, Mu, M2
7 — MZ VecZEINML TS MOS b5 > P R Y I35EL
IZOFF L ¥ A,
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E9 MOS FF»PR% My, M OEARBRL( 4 D—H)

<X 10> PMOS @ OFF Bfi

{45 2Vee O MOS(My,) % OFF
SHDHS LIFTR NN Vee

Mll i %
3]
vl
A=
I

TLIWOFF & 832k, ¥Y¥—bhi22 VecDERE,
D DEMREFECELEY — MMCEIINT 2 46EHNH D
3

ZFDHIIEHVRVOE T E L T2 VeeSH &
3 k>5icA /v —2[EEEDO PMOS(Ms, Mio) D YV
— AL BB ERAD XD ICERL TB L LEN
HHFT,

@O CMOS 1 >y — 7 AR DRI L = W H Ve

¥ 7 7 BRI FIREIRE & FERBE TS TuE
. RIREIRO 7 0w 7 « SV AHBFERBED A >3
—2 (F11 D Ms, Me) iZESHNT, 7SVADH LR
W/L Vv RVZIEC THRE/REOBFEZEDEL £ 3,

FAREIFEITH T Ve BIRTEIEL % 3723, FEERKE
i Vee—2 Vee EELL 2 3. 20 & & FHIREIRE
L FEERRERSIDA 5 — 7 2 —AHS, BEHT k- T
5 BRI LBH £T.

BWIZ VocBIRTEHEL TW3 L 2iX, WO TT
DBRAERRRESIH2 Veclle B &, 4 >3 —F DimEE
LEWHEOREIC X > TiX, FIREIEO 7oy 7 %
WAD “H” / “L” BHRITE 22D %7,

HEH D CMOS 1 >/ — 2 EIREDFHE L = Wil Ve
1%, BFREED VeeDHE, /14X v —Y » 2HER
T Hz0I,

[Vcc Eo 0 ;/\'—9‘((;&1!&‘.}

Vine= —;‘ Vee

LB XS, BEEFZ fe=PusiCL THO EF, L
LANBEBO0~VecTA > /N—F DBIRH 2 Vel
BB ER, Vuc® (1/4) VeclZi&ET T % O HSHARR

b T YRS EfT



aEt(E

_ REERS
@11 | e
Vee— 2VCC*0)4 5 o ! Mg
Vee |
K=y OREL &L ; f_l”]
% !
i Venc RmER L‘
i
|
|
|
I

<= 12>
CMOS A > /3—5 DFRIBL & Ml Virc

Bue=PBus DIXELTZ & 2V BBRD & gnJ

BLENEVine=Vce DT, /NLZD
“HT, LT AHIBIT A 2o —
0~ Vee

0 B3R ¢
(b) ®BHERF

T3, 2FD Vue=1/2) Vec (AJIGSEED 1/2)
LB %5, 3Pus=pPusiCRETL £ 7.

ZZTCMOS A »/X—F DFRHEL & \MHE VirclZD
WT, b2V LEFELLFHBALTBEZT.

CMOS A > /x— % DR L & W H Vicld, ANE
E Ve HIEBE VourBELWANBEL L THE
TE%x7,

VvVl = kot <o o dus i85 e X BRI TG 1 (2)
L7zh35 T Ves— Vi< Vos3pk D 32 DD T, PMOS,
NMOS & & (CfafIssk TEIfFL £ 3 (X 12).

NMOS @ F v A »EH osvix, RRATERENE T,

Ipsy = %ﬁn (Ves— Venn) ®

=38n (Vv — Vauw)?

=28 (Virc— Vrw)?

[El8ki1C PMOS @ K v 4 > BH Iose i3, IRATERX
nExd.,

Ipsp = %ﬂp (Ves— Venr)?

:%ﬁP(I/IN_ Vec— Venr) 2
Z%ﬁp( Vine — Viee— Vipp) 2 coeeerenrenseeencnnns (4)

B)HK=4)x=2» 5 CMOS 1 > ~— ¥ DFHE L = &
Vencl,

% =\/ﬂ_' Vinw + /B (Vec+ Vinr)
thC Jﬁ_P'f'\/p_N
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MR L = Ml Ve
Vine=Vin'=Vy'

l 0 i
}_ 0 Vin Vin

72722L, Bv=(W/L)n*Coxpun [S/V]
Be=(W/L)p*Coxpur [S/V]
Vin : NMOS @O L 2 WEEBE [V]
Vere : PMOS @ L & WMEEE [V]
Cox : 7 — FERILIEA R [F]
uv I BFOBEHE [m?/V-sec]
pe . IEFLOTEBNEE [m?/V-sec]
L: % aVE [um]
W :F %+ 2 iE [gm]

BRIZBWT v=8r, Vun=|VurlE 35 &, B
& Vene=(1/2) VeclZ 2 D £ 3, EBEDA > /v— 7 [H
BB /AKX e v—Y U RERTED, MEL X2 WLE
#(1/2) Vecl L TWLE T,

Y7 IEIBEOHBEE, REL =2 \E%Z Low B#H
(GND) i T2 E b0 2323, GO)REZRTH
BBy, b2z —FiE, RO/ x—52FHE
TE5ILIBTEERA, ICORKSH, SEEMELEYT
RE->TLE->TWET,

7z BHRD ICHDA >/ s—FEIEORBL =2 W
EE2EREEET B HEe LT, 13; 14 127~
Ltk S5 FERdD 3. B13DH&IR, EALU
NMOS %= DMF|EFHi T 5 Z i X > TH(A/3) Vee
DFRELEVWEEB{TVET,

e 14 ® X 5 2 PMOS fliciEHT R ZfFhmL
THELXZWEZEBHICRET 2 HELHD T, B
MROMOEN X, BEHELFHEHICEZVEIOT, EH
ByIav—variloizsBnERTL S,

SEFEMEL 7 DC-DC a2 > "— 2 ER(EBESY 7
Z)TCRE 13 DAEEFRAL TV T,
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< 13> EFHERIC L SERIEL

&Ml Vo DERE BLEMEARETS

Vee Vee

4 R

Vin Vour
b N

—4&1[4

Oy 7 7 EIEED H TS

BEI >N DFREDO L Z 5 THLABNE LA,
HAEFiInAELE, HABRERODEL L ZDE
EBTHAELL E>TLEVLE T (A15),

BIZ IEANBEMSV DY 7S EET, HOBERE
ImAERD L7 & 5, HAEH 7150 Q Hh i,
015 VOEBEBRT24EL, HAOEERZISSVICED
¥4, LbE2AEARAKS, AND2ED 10V 315
SNET,

¥ 75 EIEOH DTN E ST 201k, MOS R 1
v F® ON #EHi(Mn, M)®a2 >y 7>4 G, GOE
B EVIEY s T3, $ABEFAERLEEL 7,

— R HIER I R T 5 1013, EIERAEEEE S
L, 2a>F>494DFBERKEILET. B 3A
MOS F5 > ¥ RAZDONEBHREELFIFTE2I LD
WETT,

57 < EIROHIIBROFHEAEEZRICTL £ 7.,
WEANEBHEEE Vee=5V D & &, |ARKEOHN
Vour=99V, R.=10kQ BFEOHNEE Vo=9.0
VickorkLEd., HOEHR LI,

= =Ty 3qor =0.9%10°°

(1) & HITHEST Rold,

Io

X 14> ERAEFML TR

<R 15> HHOBERET

oA Lo
. 575 Ek% >
VCC
B H

X 16> BEH t, LE/NILAERE

r BT |
2Vee
. !
. 1
. c omi ! C. n®fi )
= X B 1
E VCC'_ 1 E Jp—
€ \ | ', J 70w 7- ‘
! | V/NILR )
1 | !
0 g1 E B ¢
Poh | | tz |
_ Vou=Vor = 9.9—90 _
Ro=—"57—"=09x107 10000
ERDENZX T,
@RFEEE, 3> 7 v EROIE
&7 @ E&ETT 558,

. BEREES 2L ST DN ?
e AVFUH C, CGOBEREWVIDHICTID
»?
. [EIEEEKL TWw5E MOS F I XY AYDA Y
7 AEBLSIZTEON?
Lo EEHELLZTNIERD A,
IhASDOEERD D ICIE, ¥7 T EEOEEBEG
WERE) CH T 2HEKEG6, E7)DRER %
BL, VAT CORE, FLRIRERDO GO

B MOS NSVYIRID B

BIZHAETIE, +F>YARYOFEFREEFEE
NTuEd, Bl MOS F TP RF Me®D g £V
S ERT,

Pue= (W /L)ms » Cox * u

PRLXT,

¥, BEAVIIZIUVADAA—ITEBRT
LRAWLEBLE T, Aws=Fuwl LI DIE, Ms& Ms
Dav T8 ARELICTSE—Do% ) ONE
MEBLICTZEVWS LT,

a5 A
B HAER E BERRKA BR T DIRE
HAEHOMIZ MOS 24 v+, a> 7 >4 G,
COERDIE,1 I, BIMFRAEEDBEFRL THET,
a > F 9 ERSOEH (ERECIEA Y E—F > R)
Zi, Z=1/22afC THoSb&h, Lih-> TEE
AEBHBERL £ 7.
HAER S TO»ENE S, AEKLFRY
RKELTHEIWVESCRBAEIN, £5F5LF
v —3 « Ko 7 (BREROBEAH EFIEE) 4BV DR
iz, +HCREENZL Z->TLEVLET,
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E 17>
TC4007UBP @
EFN NS A—%

.model TC407N

% ¥ + + +

.model TC407P

% % + + +

NMOS(LEVEL=3 LD=1.2U VT0=0.7 KP=1.73E-5 GAMMA=1.0
TOX=1.0E-7 TPG=0 NSUB=5E15 L=8U

W=290U WD=1.4U RD=2.0 RS=2.0 RG=2.0

0GS0=4. 14E-10 CGDO=4. 14E-10 CGBO=1.61E-10 TT=100n)
TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS
93-02-15 bam

by SUMIAKI TAKEI

PMOS(LEVEL=3 LD=1.2U VT0=-0.6 KP=0.69E-5 GAMMA=0.9
TOX=1.0E-7 TPG=0 NSUB=2E15  L=8U

W=480U WD=1.4U RD=2.0 RS=2.0 RG=2.0

0GS0=4. 14E-10 CGDO=4. 14E-10 CGBO=1.61E-10 TT=80n)
TOSHIBA CMOS IC (TC4007UBP) CMOS LOCCOS 8U PROCESS
93-02-15 bam

by SUMIAKI TAKEI

BB SAIEEAL X D ICBRETL £ 7.

R4 DIEEBESY 77 @ TRIREIEOH I H L
RVOBE, MR LizE>C CERET 5BAE
BoTExd, ZOFREEEZ I~B VA TITS

BEnHD 3. H6 OPAER TRER aZFHL £ 3,

RERE X,
r’ Vee— Run— G— RM7—’—|

TTH S,
B =C (Runy + Rug ) sesvsvessssssosovisicasssestasssnvanse (6)
e x93,
16 DESWC1INVATHREBTZLEL2 L, B
EMAIRORXEHWRET 2LE»NHD £7,

1e2L, Tzayz « VADREM
RICERIRERRDOH N L LV RVDBE, Fr— -
Ry 7 ear7ry GOBALIZ2 VeelCRES T,
Har7F7ry GEBREAHEREINE T, Z0HED
PABIBE IR 7 D k> icx D 23, E7 OFAERE CTH
EW LEGFHET S L,

r’ Vee— Rus— Ci— Rwiz— Q“"‘l

DESLRERTT S, REEY LIX,

e GG
GtG

D x9,

1NVATCGOHRBENZ EEZ DL, BFER LI,
ROREMET HLENH £7.

(Rus+ Ryiz)  veererveersssennneaieaainn (8)

L7chi> TH 7 7 B DR TI1x, FTEEBFD ()R
ERERFD 9)KROML MR T 2 & 5 LS E
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7. 16 i G, GOEHRVRYI¥Yo L LT, KE
PIDELERLTWVE T,

8, B4, @5 TRLACRIREIREOEAE T (3,
ROXTEHEHTE T,

Vine Vee— Vine }
Ve F Vo T 3 Vs Vs ks W0}

FHIRERE Z R L T3 4 > v —% (INV,, INV,)
DFHEL & WE Vucld (1/2) Vee 2 D TA0) R 1Z, K
DL ICHBEICRD £,

T 252.2Co Ry +3¢+vvsesossssccscsacscscscsoccncnccnsans (11)

T=—-G-R{In +1

SPICE E&X2BE>=alL—>3Y

® F/NMREFNL

EEBEY 7S, ABEY 77 ERORHFKT OREE
DREB & UEFEO BN %, SPICEBES I 2 v
—¥aryTiITWwE L,

SPICE ChEIE% > I a2v—ya >3 588, EH
TINA ZADTINA R « FEFABLETT, SE%EIC
A L 7z CMOS-IC i3, TC4007UBP (%) T3 23,
ZOHRIZEZENTHBEMOS bS5 PAIZDETFAD
PSpice(CQRR, Verd) D54 75 ) iICHfiEn T W
BVDT, ETNVEEZLENSDD 7.,

B 17 TR L7z ETADSS A —F RRL £ 7,
K, TOTFNAL R «EFNIE, FEI1993ET7HE
(pp.317~330) iz, FAOSBEN LTV E2FDE £
ALTWEYT, ZOETFTNVIEBERABER: I L—BT 3
DT, CMOS4000 >V —ZXDR—RA « EFNE LTHE
5 & ENRTE E D,

EH»D 4000 ) —X 2TV 7T BEEIE,
W/L(Fx~2NVIBW, F¥y2VvEL) CEMER%
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& D EBEY 7 SERROREHE

Rt WAt
PMOS (W/L) NMOS (W/L) R, C | it
M, 480/8 M; 580/8 G 2uF
M, 1440/8 M, 870/8 (& 2uF
M, 480/8 M, 290/8 G 45pF
M,, 960/8 R 1IMQ
M,. 960/8 Ry L80]
INV, 480/8 INV, 290/8
INV, 480/8 INV, 290/8

X 20> EBESY T SERDOH AR (Vee=5V, HEE&T)

1 DC-DC-CONVERTER 1994/7 (S TRKEID)
Dete/Time run 09/21/9‘ 18 36 03

W R T S R TS AR RO T

&> 4

Temperature 27 0

°
i y )
|
- o l
. 3
oV 4— —t—a La | Ju— =4

-4V - 1o Ll ron 2% . S e y—
29 60ms 29 65ms 29 70ms 20 7Sms 29 80ms 29 8Sms 29 90ms 29 95ms
o V(12) ® V(S) e V(1)

22> ABEY T SEROHNEIVis=—5V, EE&H)

DC-CONV1 DC-DC-CONVERTER 1994/7 (S TAKEI)
Dste/Time run 09/22/94 00 1831

AV S S SR e e S e e dicpnsnmes D T

Temperature 27 0

29 60ms 29 6Sms 297&' 2975-: 2950-5 2955-! 29”.! 2995-!
o V(12) ® V(5) o V(1) >
ime

EOEADRTITT, ELDNNFA—F2ERT HLE
XHH EEA,
® Y7 SEERDEKEHE

®1, R2ICSPICEWC X 2HEEKE I avr—y g
THONKIE/AY 77 EBOBEHEEZRL £ L.
MOS b5 >R D W/LiZ, FxANVIBW LF
Y AINVNRLOLTTH, Zhix, bhibhaz—¥IC
BREHEETERWWSTFIA—FTT,

22T, ECHETZEZIZ, MOS PP R
¥ DES G, WH[EHK TR0 W/L 2% 2 T#&
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& 2> ABFES 7 SEBROREHE

Rt Wi
PMOS (W/L) NMOS (W/L) R, C | R&ithi
M, 960/8 M; 290/8 G 2uF
M; 1440/8 M, 870/8 C 2uF
M, 480/8 M, 290/8 G 45pF
M,, 580/8 R, 1IMQ
M,. 580/8 Ry Ty
INV, 480/8 INV, 290/8
INV, 480/8 INV, 290/8

E 21> EBFEY7SERRODAHNMNFHENS I 2 L—2 3 AR

20
o
> /
(o
2
S 10 //
R, : BBaM
f=10kHz
0 l
0 2 4 6 8 10

VinlV]

R 23> ABEY 7 SEREOAHNMNFENS I 2L — 3 AR

—20
S /
3 ]
> -—10 /
R, : AT
f=10kHz
(0] 1
TN S N e s

VinV]

itcgbexd. 2L 2EPMOS1ED W/L 5
100/8 TdH i, MFIEEHIC & > T 200/8, EF K
FTHIES0/8EWwS kS, BRI W/L%2EET
2T ENTEET,
17DFTFN X7 x—Y%RB L, SEERL
72 IC® PMOS, NMOS D 1@ & 79 D W/LH»b
»hET,
PMOS @ W /L=480/8
NMOS & W /L=290/8
Lico>TERL, 2 IZ/RLI: MOS DE&EHEIZE
BEOBWED Z L #EBL T, ZRZNOEHTRETS
WCILET,
@ >Iab—=var-Tndsh
18, MIQFEEBEY 7MKLt ABESY 75

k7 v PR Y BT



R 18> EBFS7SRRNTOT 54

X 19> ABES7SERNTOIS A

0C-DURODL. CIR

DC-DURN] DC-DC-CONVERTEP  1994/7 (S. TAKEI)
tRL=1000MEG  f=10kHz

CLIB “A:¥PSPICE¥LIBYEVAL LIB"

_TRAN/OP 0. 1m 20m 25m - PROBEF -4 %
1/6(= &/~

COPTIONS 1TLE=0 LIMPTS=0 mrnL 0.01

vose 20 0 5V
M2 1 20 20 To4pTe .,,pﬂ.-\w
M2 5 2 20 20 TL407P W=4201
M2 2 1 0 0 TC407N W=290"
M4 5 2 0 0 TG40 W=2a0u
Rt 2 1 1. OMEG
Cf 5 1 45PF
¥ M1, M2, M3, M4, R, Cf --- Multivibrator
M§ 2 5 0 0 TC407N W=580U
MR 8 &5 6 & TC407P W=4800
MT 10 5 0 0 TCAQTN W=2700
M8 10 5 4 4 TC407P W=14400
M9 9 8 0 0 TCA0N W=2900
MO 98 12 12 TCAOTP  WASON (T s
ML 4 3 6 6 TCADTP  We9BDU | 5o 3eu 4y
M2 6 9 12 12 TCAQTF W=960U
c1 10 6 2UF
% Charge Pump Circuit
FL 12 0 1000MEG
.1 V(2)=0v
e V(1)=5V
.1c V(5)=5V
. 1e V(6)=5V
.1c V(12)=5v
.PROBE V(1) V(2) V(5) V(6) V(8) V(12) I(VCEL) 1(VOSC) I(RL)
*. TEMP  -40 25 35
LEND
DC-DUBD1. CMD
A
v(12)

BN I av—varyFul/S6xRxLET. /

—FHSIE4, RS ICATEHFTRLTHY 27,

M b 7 > 2 R ¥ O H PSpice(CQ kR) D R FH I
ML, EFEEA > b A3B WL I HERITIC 0 2 D B LR
B 3. i, BTERO T — 5 & (PROBE
Ty BBy, ERCETmHIAELTEL
TWwaTF—2ik, 2F7—2D1/6ic7Fa s3> LT
fEhL T 323, ETRTH 150K /1 b HD F
.

77T ALTIE, AEBKES>OBER(Vee, Vss)
L FAIREIREDOBIR(Vosc) D=2 70 /S5 L3N T
I, THRENRThOHBEREFBNT 2201
FFboT, ERCIHEBCLT1IEETHEL £
e
® IalL—iaER
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DC-CONVI. CIR

DC-CONV] DC-DC-CONVERTER 199477 (S. TAKEI)
*RL=1000MEG  f=10kHz
LLIB "A:¥PSPICE¥LIBYEVAL. LIB"™

. TRAN/OP 0.1m 30m 25m
LOPTIONS 1TL5=0 LIMPTS=0 RELTOL=0.01
VsSs 4 0 -5V

vose 20 0 -5V

M 2 1 0 0 Tc407P W=480U
M2 5 2 0 0 Tc407P W=430U
M3 2 1 20 20 TCAQ7N W=290U
M4 § 2 20 20 TCAON W=290V
Rt 2 1 1. OMEG

cf 5 1 45PF

X M1, M2, M3, M4, Rf,Cf --- Multivibrator

M5 8 5 6 6 TCAOTN W=290V
M6 8 5 0 0 Tca07P W=9600
MT 10 5 4 4 TCAQIN w=870U
Mg 10 5 0 0 Tc407P W=14400
M9 9 8 12 12 TCAOTN W=290V
MIO 9 8 0 0 TC407P W=480V
M1 6 8 4 6 TCADN W=580U
M2 12 9 6 12 TCA0TN W=580U
c1 10 6 2UF

c2 12 0 2UF

% Cherge Pump Circuit

RL 12 0 1000MEG
L1c v(2)=0v

.1C V(1)=-5v

L1 V(5)=-5V

L1C V(6)=-5V

.1c V(12)=-5v

.PROBE V(1) V(2) V(5) V(8) V(8) V(12) 1(VSS) 1(VOSC) I(RL)
X TEMP  -40 25 85

LEND

DC-CONVI1. CMD

A
v(12)

(1) AHAHeE

AHIIEHEE, ANBIOBHERBEEZLZ T & EOH
HBEFHEERE L 72 b DT,

R 20 BIEMES 77 D Vee=5V THEARKKFOH
DEH, B21 G AHNFEETT. $E223HAE
E8 770 Vss=—5V THRAGFROH DY, X 23
BAHDEETT,

EMESY 77, ABEY 77 L b LBIFHER CEE
IR, 1EIX100%TH D, RIFLERH?ESH
TWET,

F7z, WHEESHFRCBL T B 1 mA 2
BEThEH 90 %rs@shTug T,

(2) AT

BRI, HAOOAFBREEZ 2L EOHNE

FERtE 2B bDTT,
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F24 EBEY7SEROATIMEN I 2L —2 a3 R

Vour (V]
—

5
Vc(éSV
f=10kHz
(0] il
0 25 50 75 100 125

R, (kQ]

X 26> EBESY T 7 EIRROBH R

1 DC-DC-CONVERTER 1994/7 (S TRKEI)

DC-DUBO!
Dete/Time run 09/21/94 18 38 03 Temperature 27 0

5 Oma+ SUREET PNy L Li-i SRR 1. 2 LY O SO I § S i T

4een o 4D 24E e 4o YA J B S Kl - 6 P - S DA BN ABIROGG -4
29 60ms 29 6Sms 29 70ms 29 7Sms 29 80ms 29 85ms 29 90ms 29 9Sms
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(X 36> HFEHENT OIS L)

& 37> WIPEHEN T OS5 L(2)

DC-FARAL.CIR

DC-PARAL 2Parallel-CONVERTER 1994/7 (5. TAKEI)

*RL=10K f=10kHz

LLIB “A:¥PSPICE¥LIBY¥EVAL.LIB"

. TRAN/OP 0.1m 30m 25m
.OPTIONS ITL5=0 LIMPTS=0 RELTOL=0.01

Vee 4 0 5V

vosc 20 0 Y

L) 2 1 20 20 Tcao7P W=4800

M2 5 2 20 20 TC4Q7P W=480U

M3 2 1 0 0 TC40N W=290U

M4 5 2 0 0 TC40N W=2901

Rt 2 1 1. OMEG

cf 5 1 45PF

X M1, M2, M3, M4, Rf,Cf --- Multivibrator
.SUBCKT  Paraconv Vee Vp Vo
M5 8 ve 0 0 TC40TN W=5800
M6 8 VW 6 8 TC407P w=4300
MT 10 ve 0 0 TCADTN w=8700
M8 10 Vp Vec Vec  TGCADTP W=14400
M9 9 8§ 0 0 TC407N W=290U

MID 9 8 Vo Vo o TCADTP  W=4800
Ml Vee 8 6 6 TC407P  W=960U
MI2 6 9 Vo Vo  TCADTP  W=960U

c1 10 ] 2UF 1C=5

% Charge Fump Circuit

.ENDS

.1e V(2)=0v

.1c V(1)=5v

.1c V(12)=5v

.1c V(5)=5V

62 12 0 4UF

RL 12 0 10K

X1 4 5 12 Paraconv
X2 4 5 12 Paraconv
.PROBE V(1) V(2) V(5) V(12) I(VCC) 1(VOSC) I(RL)
. TEMP  -40 25 85

.END

DC-PARAL. CMD

A
v(12)

DC-FARAR2. CIR

DC-PARA2 2Parallel -CONVERTER 1994/7 (S. TAKEL)
KRL=10K  f=10kHz

LLIB "A:¥PSPICE¥LIB¥EVAL.LIB"

. TRAN/OP 0.1m 30m 25m
LOPTIONS ITL5=0 LIMPTS=0 RELTOL=0,01
vee 4 0 5V

vosc 20 0 5V

M1 2 1 20 20 Tc4o7P W=480U
M2 5 2 20 20 Tc407P W=480U
M3 2 1 0 0 TCAON W=2900
M4 5 2 0 0 TC407N W=290U
Rf 2 1 1. DMEG

ct 5 1 45PF

% M1, M2, M3, M4, Rf,Cf --- Multivibrator
M5 8 5 0 0 TC407N w=11600
M6 8 5 6 6 TC4O7P W=960U
M 10 5 0 0 TC4DTN W=17400
M 10 5 4 4 TC407P W=28800
M9 9 8 0 0 TC4O7N W=580U
MO 9 8 12 12 Tcdo7P W=960U
M1 4 8 6 6 TC407P W=19200
M2 6 9 12 12 TC407P W=19200
c1 10 ] 4UF

c2 12 0 4UF

% Charge Pump Circuit

RL 12 0 10K

.1c V(2)=0v

.1c V(1)=5v

.Ic V(5)=5v

L1c V(6)=5v

L1C V(12)=5v

.PROBE V(1) V(2) V(5) V(6) V(8) V(12) I(VCC) 1(VOSC) I(RL)
x. TEMP  -40 25 85

.END

DC-PARA2. CMD

A

v(12)

CMOS DC-DC I/ \—9 08D RHE

@® TC4007UBP {22\ T

39 1z TC4007UBP O NESEAMEIRE & & > BCil %
ALET. ZDICIE PMOS, NMOS & iV — &,
FvACHolshTRBEEshTHwWEDT, #Bo
MOS b5 > YRZELTHRKRZZ D, SEID LS %
BECEL TV T, SEOMETIZ, ZDIC % 4
f@fi> CIEAY 77 EEEED £ L7z, T30
— e NP — e QU N—FYTREE6BEEHEE T,
® RUFLENERS

X4, X5 DEBEKERZBSFHATL ZE W,
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RFrWEsnE T,
(2) My, Mio, Mi2b [EI L IC T T2

EEE/ABEY 7ZEKE i) LR/ UEEBTIF
O IC L5rBEL TR EHTLENH D £ 7,
(3) Ms, MeDFmHEE L X V>

BETDRA » b THARIz & 512, Ve RDFRIRERE
DS AD, 2 Ve RO RERBEAES NIz L &, /3
WAD “H” / “L” 2¥IBIF 270 I3FHRBEL = HE
2A/4)BERICLTBLE, bokb /A Xew— >
BHERTE £ 7, ;
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Sumiaki Takei
引用表示

　私が執筆した、トランジスタ技術（CQ出版 1998年7月号）に掲載された紙面を引用添付しています。
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Sumiaki Takei
引用表示
「Pspiceコマンド・リファレンス＆サーキット・ライブラリ集」は、1990年7月号トランジスタ技術（別冊付録）（CQ出版社）のデータです。
一部を引用添付利用させていただいております。
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