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$wudhuils | $rvuneédisenou L fadaunnaidag
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$wadul | $auesditiznsu s fadqunssdag tamfiadaunaul
MG duntaieind(us) | dumsiaeSnd(us)
26 49 26 13
217 51 27 15
28 16
29 18
30 19
5 23
32 23
33 25
34 27
35 33
36 34
37 35
38 39
39 40
40 45
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Nam a9 Lasaefeniusunay SPRC

:—=— SPEC --: Operating point solution
voltage node value

1 0.000E-01 Volts
2 5.340E-02 Volts
3 7.277E-01 Volta
4 7.134E-02 Velts
5 4.975E+00Q. "
6 4.974E >Lts
7 4,965E+C
8 4., 346E+00
9 3.716K
10 5.000 0

NANT L5

NODE  VOLTAGE VOLTAGE NODE  VOLTAGE

( 1) .0000 ( L7274 ( 4) .0713

{ 5) 4.9752 4.9646 ( 8) 4.3470

(9 3.7175'
nﬂ1nnﬂnuﬂ 2‘I
Mﬂﬁ&%ﬂﬂﬂﬁw g9
ﬁhaun:"ﬂﬁﬂtaiqzi AensimeusuiBioudng

Sl il M IR NEIA Y



wan 9 LesedenikunGy SPRC

. -— SPEC -- Transfer charact ristic response

Step Input Voltage V. :"1

1 0.000E-01 BOOE-Q1
1.000E-01 S 000E-01
2.000E-01
3.000E-0
4.000E-01
5.000E~0
6.000E-0
7.000E-01
8.000E-0

@00 30 O bW

10 9.000E-01
1l 1.000E+00
12 1.100E+00

13 1.200E+00
14 1.300E ﬁ‘

15 1.400E+0
16 1. 500E+o-
1t/ 1. 600E+0‘H 1.600E+00

18 1.700E+00 ¢ o, 1.700E+00 4,

w1 EEEJ&I’J VIR I WERRS

21 2. 0 E+00 2.00QE+00

” INTANTRNAY
o | Dbt

24 2.300E+00 2.300E+00

25 2.400E+00 2.400E+00

26 2.500E+00 2.500E+00

27 2.600E+00 2.600E+00

28 2.700E+00 2.700E+00

29 2.800E+00 2.800E+00

lteb' ode( 9)

__..a-nemoo

. 7T16E+00
o +00

\ \ 6R oo
/ .4
P, !

3.014E+00

2,836E+00

2400

:"*" )
702
1.793 '02
1.793E-02

A T93E-02

1.793E-02
1.793E-02
1.793E-02
1.793E-02
1.793E-02
1.793E-02
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Vil)=A V(9 )=B

SCALE A=  5.8E-02 SCALE B=  7.4E-02

A--> -2.9E-01 2.9E-01 8.7E-01 1.4E+00 2.0E+00 2.6E+00  3.2E+00
B--> -3.5E-01 3.9E-01 1.1E+00  1.9E+00 2.6E+00 3.3E+00 4.1E+00

+oo|octo-o+'lao'.

0.0E-01 : A
1.0E-01 : A i
2.0E-01 : A
3.0E-01 :
4.0E-01 +..000ees
5.0E-01 :
6.0E-01 :
7.0E-01
8.0E-01 | : -
9.0E-01 +..vuvennn . . A : WO TR - TR T
1.0E+00 : o
1.1E+00 :
1.2E+00 :
1.3E+00 :
1.4E+00 +....B.
1.5E+00 : B =
1.6E+00 : B
1.7E+00 : B
1.8E+00

=5 FETJEI‘WIETM?WEI'IH‘J"

2.1E+00

zmw’tmmmumawﬂmﬂ

2 4‘E+0 +."OB"'l+00'l'"0.+0'l0.'...*.!l0"ﬁll+'0.0

0+l..lt..l.+IU..OI.I.+0.I...'..+

& B =

o.- -ontoo-..+

2.5E+00 : B : . : s A
2.6E+00 : B s : : : A
2.7E+00 : B s ¢ 5 : A
2.8E+00 : B : i : : i A

2 9E+00 +t0.-Btotc+t-'nt-¢1t+-olaooo.'+-onocolno+t-



amaf L eaeianitsunay SPICE

VIN

.000E+00
1.000E-01
2.000E-01
3.000E-01
4.000E-01
5.000E-01
6.000E-01
7.000E-01
8.000E-01
9.000E-01
1.000E+00
1.100E+00
1.200E+00
1.3G0E+00
1.400E+00
1.500E+00
1.600E+00
1.700E+00
1.800E+00
1.900E+00
2 .000E+00
2.100E+00
2.200E+00
2.300E+00

2. 600E+00

V(1) V(9)

-000E+00  3.717E+00_
1.000E-01  3.717E+00
2.000E-01  3.717E+00
3.000E-01
4.000E-0

1.
100 |
1.700

CJ W AVAVA S o WA YA C—— r.m-—

Y

n
1| 200E+00 “T92E-02 ﬁ

2. }(‘%&I:H'OO 1.7 92@;02

2-sooc| W & hoanobd Erbrea 39 £) 1713

2.600E+00 1. 792E—02

zﬁm"] AIZEER AR TINYRY

2 9 E+00
3.000E+00

2.900E+00  1.792E-02
3.000E+00  1.792E-02



LRGRED
& V(1)
i V()
Vi ¥(1)
{§4]emmmmmmmmnn weem L 000D400 10005460 2.0000400 3.,0008+00 40000400
0000406 .000D+00 & . . . '
1,0000-00  1.000D-01 . ¢ . . +
2.0000-01  2.0000-01 . ¥ ‘ ¥
5.0000-01  3.0000-01 . ! '
1.0000-01  4.6000-01 ", ¥
5.0005-01  5.0000-01 4
§.000D-01  €.0000-01 . !
7.6000-01  7.000D-01 . +
8.000D-01  8.000D-01 ¢
9.0000-01  9.0000-01 }
1,000D+00  1.000D+00 ; .
1.1000400  1,100D400 . +
1.2000400  1.2000400 . + .
1,3000400  1.300D400
14000400 1.400D400 4
1,5000400  1.500D400
1.6000400  1,600D400 +
17000400 1.700D400 ¢
1.8000400  1.800D+00 ¢
13000400 1.900D400 ¢
2.0000400  2,0000400 +
21000400  2.1000400 ¢
2,2000400  2.2000+00 ﬂ lu El fJ VI H Vl
2.3000400  2.300D+00 ﬁ w Elv] ﬂ ‘j
2.4000400  2.4000+00
25000400 2.50 W"l aqﬂimuﬁ
2.6000+00 oﬁ% r] ’J w Hr] a El
2.7000+00 zmoum +
2.8000400  2.8000+00 ¢ . . i,
2.9000400  2.900D400 ¢ . ',
1.0000+00  3.0000400 ¢ . ; i

...................................................
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¢ —— SPEC --

i o

Transient response

Time
0.0000000E+00
0.1000000E-10
0.2000000E-10
0.30CU000E-10
0.4000000E-10
0.5000000E-10
0.6000000E-10
0.7000000E-10
0.8000000E~10
0.9000000E-10
0.1000000E~-09
0.1100000E-09
0.1200000E~09
0.1300000E-09
0.1400000E-09
0.15060000E-09
0.1600000E-09
0.1700000E-09
0.1800000E~09
0.1900000E-09
0.2000000E-08
0.2100000E-03

o-a00000n-od o LbEbod] E (b8 1717

V.node( 1) V.Node( 9)
G.0000000E+00 0.3716203E+01
0.5000000E+01 0,39

0.5000080

0. 5000600 42

0.5000000E+ 00" 198

0. 5000000E+0Y, 10, 434

0 . -'. !

0.50hBe00E+G 9 35 iﬁ'
0 6 IL:'.I?':" U :
0.5000000E+01 0. 419800 25+01 lﬂ
0.5000900E+01  0.4160389E+01

0.2400000E-09 MO 5000000E+01 @. 4047843E 1

gy TN 10

0.270000: -

0.2800000E-09
0.2900000E-09
0.3000000E~09

0.5000000E+01 0.3936926E+01
0.5000000E+01 0.3900376E+01
0.5000000E+01 0.3864186E+01
0.5000000E+01 0.3828250E+01
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V(l)=A V(9 )=B

SCALE A=  1.0E-01 SCALE B= 1.9E-02

A--> -5.0E-01 5.0E-01 1.5E+00 2.5E+00 3.5E+00 4.5E+00  5.5E+00
B-->  3.6E+00  3.7E+00 3.9E 4.1E+00  4.3E+00  4.5E+00  4.7E+00

$ieoauranePouen s esonvesseFososnvocstonsossssstd
0.0E-01 : A B :
1.0E-11 : H
2.0E-11 : :
3.0E~11 : :
4.0E-11 +...00000
5.0E-11 :
6.0E-11 :
7.0E-11 :
8.0E-11 : .
9.0E~11 +..0v0vuun, s \ \\ sxFeunuasvaeroBoly pug s
1.0E-10 : 2 - :BA
1.1E-10 : B A
1.2E-10 : B: A
1.3E-10 : B i A
1.4E-10 +.......% suneeBisa®eculh
1.5E-10 : B
1.6E-10
1.7E-10
1.8E-1n

== :~-ﬂummm‘mmm

2.1E-10 :

z-izzm'mmtuum'mmaﬂ

2. 4E-10 e e e L L - T T T T S S
2.5E-10 : - : B ; = e 2 A
2.6E-10 : s B 5 e : A
2.7E-10 : s : : :
2.8E-10 : : B : : A
AR LR MR SR - S S

A -
A
A
steies s Bewvet senBenses +
5 : BA
X
X

ee

.'0|+

ee oo ee
*

3>2>3>>.:>3>3>3>3>
+

s w L
>



Wan199iasne ﬁﬂﬂﬂ‘iﬂ‘ilmﬁu SPICE‘

TIME

- 000E+00
1.000E-11
2.000E-11
3.000E-11
4.000E-11
5.000E-11
6.000E-11
7.000E-11
8.000E-11
9.000E-11
1.000E-10
1.100E-10
1.200E-10
1.300E-10
1.400E-10
1.500E-10
1.600E-10
1.700E-10
1.800E-10
1.900E-10
2.000E-10
2.100E-10
2.200E-10
2.300E-10
2.400E-10
2.50UE-10
2.600E-10

900E-10
3 OObu—IO

3 Zﬁ“‘”’iﬁ'] éﬂﬁﬁmﬁﬁﬂ’mma ¢)

V(1) V(9)

.000E+00  3.717E+00

5.000E+00  3.801E+00
5.000E+00  3.997E+00
5.000E+00 4.160E+00
5.000E+00 4% 244
5.000E+00 *

5.000E+00

T R S e B
o el ittt ol ——

¥

5. ';:ou , 1+00 L'j
5.000E+00 3.540E+00

AREEMETENE NS

5.000E+00 3. 3£4h+00

5.000E+00  3.117E+00
5.000E+00  3.050E+00

80



.000D+00
1.000D-11
2.000D-11
3.000D-11
4.000-11
5.0000-11
6.000D-11
7.0000-11
8.000D-11
9.000D-11
1.000D-10
1.100D-10
1.2000-10
1.300D-10
1.400D-10
1.500D-10
1.6000-10
1.700D-10
1.800D-10
1.900D-10
2.000D-10
2,100D-10
2.200D-10
2.3000-10
2.400D-10
2.500D-10
2.6000-10
2.700D-10
2.800D-10
2.900D-10

------- 0000400 2,000D+60 © 4,000D400 £.0000400

...............................................

------- 1.0000+00 2.000D+00 3.000D400 4.000D400

..............

000D+00 ¢
5.6000+00 .
5.000D+00
5.0000400 .
5.0000400 .
5.0000400 .
§.0000+00 .
5.0000400 .
5.000p4
5.0000400 .
§.000p+22
5.0000400 .
§.0000400
5.,0000+00
5.0000¢00 .
5.000D+00 .
5.000D+060
5.000D+00 .
5.0000400
§.0000+00

e .ﬂuEI’EIVIEWﬁWEI']ﬂ’i

5.000D+00

Zﬁﬁﬁﬂmﬂﬂ‘iﬁuﬂﬁﬁ’mmﬁﬂ

5. 0000+
5.000D460 g ; t 1
5.000D+00 g %
§.000D+00 g ; +t
t
t

e e e e P ST e PE  PE e e e e

§.0000400 . : T
5.0000+00 . . v #

........................

81
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AN LaTaeienikungy SpEC

: —- SPEC -~ Transfer characteristic response

Step Input Voltage V. Node

1 2.000E+00 '
2.100E+00
2.200E+00

2.400E+00
2. 500E+0gQ
2.600E+00
2.700E+00
2.800E+0Q
10 2.900E+00
11 3.000E+00

W 0 3 & U = W N

12 3.100E+00
13 3.200E+00
14 3.300E+00

15 3.400E+00
16 3.500E+00

17 3.600 ;

18 3.700E+0¢

19 3.800E+0C 6.566E+00

20 3.900E+00 ¢ _  6.566E+00
) e e
22 i

23 4.280E+00 1.009E+01

2 n3 le'mﬂ"lﬁEl
2o ™ Woadonlod 1| %s

26 4 .500E+00 1.000E+01

27 4.600E+00 1.000E+01

28 4. 700E+00 1.000E+01

29 4 .800E+00 1.000E+01

30 4.900E+00 1.000E+01

31 5.000E+00 1.000E+01

‘f,!"' 2;100E+00

2. 300E+00 566E 10 -H-.R}omoo

V. Node( 6)
2.000E+00

00E+00

34200E+00
3. 300E+00
. 400E+00

OEE00

»ﬁ;o
0G#+00
3. 8008+00
3.900E+00

4. 200E+00

4.500E+00
4.600E+00
4.700E+00
4.800E+00
4 .900E+00
5.000E+00

83



V( 4 )= A

SCALE A=

A-—=> 6
B==> 1

2.0E+00 :
2.1E+00 :
2.2E+00 :
2.3E+00 :

2. 4E+00
2.5E+00

2.6E4+00 :
2.7E+00 :
2.8E+00 :

2.9E+00
3.0E+00
3.1E+00
3.2E+00
3.3E+00
3.4E+00
3.5E+00
3.6E+00
3.7E+00
3.8E+00
3.9E+00
4,0E+00

4.1E+00 :

4.2E

4.4E+00

4 ,5E+00 :
4.6E+00 :
4.,.7E+00 :

4.8E+00
4 .9E+00

64
V(6 )= B

6.9E-02 SCALE B=  5.8E-02

L2E+00  6.9E+00 7.6E+00 8.3E+00 9.0E+00 9.7E+00 1.0E+01
L TE+00

2.3E400 2,9E+0u  3.4E+00 4.0E+00 4.6E+00  5.2E+00

*oouoo.'oo"nul'.on v | a"'-co-n..nu+uooooc‘au+ou-u-o-..."'

.
.

+.--oAtot. . --+ot'nloono+noccocc.-+

.

.

+....A' .‘...“I'I.‘-. .‘I....‘h‘ l+‘l...l.l.+'.0.l..‘.+
A
: A
A

T'Fmﬂ?'VIEWITWE]'lﬂ'ﬁ'""”':""""'%

Hmfmﬂimummmé’aﬂ

+coooto.'|+-ooo-u-uo+-o'o'oooo+ooooooiou+vc-o Booo+ 'lAOl.l’+

- . . - B -
. - . . .
.
. - . - B-
. . . .
. . - oB
. . . .
.

.

* ? b=
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NANSS L @sEianTLSUNGN SPICE

PR aR 1 1/20/86 sesstassanansaanssanians SPICB 2.6  05/31/B40asusstntshesnenassasss]6: 04 468888088008 RELEss
TRANSISTOR SCHMITT TRIGGER

i BJT MODEL PARAMBTRES TEMPERATURE = 27.000 DEG C
mxxmxxmmmmxtxmxxmmxxmuxmmxxxmmmtxtxxxmxtmxummxumxxxxwumumxm:mxxm

NPN
TYPB NPN
[§ 1.00D-14
BF 100.000
NE 1,000
BR 1.000
R 1,000

LAST NODE VOLTAGES:

NODB  VOLTAGR ~ NODE VOLTAGR  Mova  VOL '__ﬁ 7 NODE  VOLTAGE ~ NODE  VOLTAGR

( 1) 10.0000 ( 2) 10.3610 (6 4.1000

AULINENINYINS
PR TUAMINYAE
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SRRRBESLRRSRAE]]/20/86 SExsqpapppbhRIRBIRLRKGE SPICR 2G.6  O5/31/BARevpasesasxsassssssassa )6, 04 460 000t anasee

TRANSISTOR SCHMITT TRIGGER
13331 DC TRANSFER CURVES " TRMPREATURE =  27.000 DEG C

e TR e A R e e a e E T e et aea e e e e teteat e e e taeatatataeneyetateetetatetaettyetaseetetetatatstaesstatttstissstatts]

vill v(6) V(2) v(4)

2000800 20008400 9.723B400
20008400 21008400 9.7238+00
2.200B400  2.2008400  9.723B+00
29008400 2.300R+00 9. 723RH0
24008400 2.4008$00  9.7238400
25006400 2.5008400  9.723R40
26008400 2.600R+00  9.723R00
LI00BH0 27008100 9.723R400 G,
LOOOBAO  LB00BHOD 97208400 6156
29008400 2.900B400 9.7238400 6.5 :
30008400 3.000R400 97238400 ssssm ,
LAGGROD 31008400 9,723
3200400 3.200R400 9720050505808
3008400 3.300B+00  9.7238%00°
3A00R00 34008400 9vm+oo 56501
JARAD  D.SOUBAD 1230400 G868RHO0

3.6008400  3.6008+00

maﬁm aﬂmw U1NT

3.8008400 3. 800R+00 23B+£ 6. 5658+00

onss Okl RN AN AL



SRESSRESTRIRENET]]/20/86 saxrspkaatsaLSRCLA388s SPICR 2G.6

* TRANSISTOR SCHNITT TRIGGER

1

DC TRANSFER CURVES

87

05/31/848 800323k R 8082 TRELLITE16: 04 46RRTXTLLNLLLLILL

TEMPERATURE = 27,000 DEG C

RS TRRRRER P2 AR TRARARERIRE4RERERT4SEEE0E0 ] EeRet et ettty atteRee ettt ettt N e tReeatseratseteeestessttstettetitttitetsty

LEGEND :
£ V(6)
+:V(2)
= V(4)

VIN

20000400
2.1000+00
22000400
2.3000400
24000400
25000400
2.6000400
27000400
2.800D+00
2.9000+00
3.0000400
3.1000400
3.2000400
3.3000400
3.4000400
35000400
36000400
3.7000+00
3.8000+00
39000400
£.,000D400

........ 9.710D+00

........ 6.560D+00

........

2.000D4" ¢
2.100D+00 . ¢
2.2000400
2.3000+00
2.4000400 .
2.500D+00 .
2.60°0400
2.7000400 .
2.800D+00 .
2.9000400 .

3.500D400 4.000D+60
L . pee—— ...

9.725D400 9.7300400

6.5750+06 6.580D+00

......................

e ﬂ‘lJEl’J‘YIEWIﬁWEI']ﬂ‘i

3.200D+00

i'imﬁﬂmﬂ‘imﬂﬁﬂﬂmﬁﬂ

3.5000+00
3.600D+00 .
3.7000+00
3.800D+00 .
3.9000400
4.0000+00 .

P s
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w819 tasasleiniunsy SPEC

¢ == SPEC -~ Transfer characteristic response

Step Input Voltage V. Node{ 6)

1 5 . 00OE+00 4. : y/ . D00E+00
2 4.900E+00 4 / OE+00
3 4,800E+00 E+00
4 4.700E+00 !\'um +00
5 4 .600E+00 :

6 4 .500E+00

7 4.400E+00

8 4.300E+00

9 4.200E+00

10 4.100E+00

11 4.000E+00

12 3.900E+00

13 3.800E+00

14 3.700E+00 3. 7T00E+00
15 3.600E+00 500E+00
16 3.500E+00 90
17 3. 400E+0D F90
18 3. 300E+00° #‘ 00
19 3.200E+00 _ ‘l . 021R+00 3. 200E£00
20 3 100E+00 ¢ )l 5 112E400 3.100E+00
- TN
- ma'mzm ap
23 z godd+00 9. 7225400 2,800E+00
2 pahli 'E’J“ﬁﬂ 108
s 9 AN NI

26 92.500E+00 9.722E+00 2. 500E+00
27 2. 400E+00 9, 722E+00 2. 400E+00
28 2. 300E+00 9.722E+00 2. 300E+00
29 2. 200E+00 9. 722E+00 2. 200E+00
30 2. 100E+00 9.722E+00 2. 100E+00
31 2.000E+00 9.722E+00 2.000E+00




Vi 2)=A V(6 )=8

SCALE A= 1.3E-01 SCALE B= 5.8E~-02

A== 2.8E+00 4.1E+00 5.3E+00 6.6E+00 7.8E+00C  9.1E+00 1.0E+01
B--> 1.8E+00 2.4E+00 3 . BE- 3 4.1E+00  4.7E+00 5.3E+00

5.0E:00 :
4.9E+00 :
4.8E+00 :
4.7E+00 : 11 :
4.6E+00 +......™® 4 N e S +
4.5E+00 : ’ ' ‘\ﬁxxﬁ : B
4.4E400 : -
4.3E+00 :
4,2E+00 : Y :
4.1E+00 +....A..% . +F. : ' PRI T T ¥ s
4.0E+00 : 4 B

3.9E+00 :
3.8E+00 :
3.7E+00 : _ Sl : :
3.6E+00 +. .. .| AN N . ). . . + .
3.5E+00 : NG '
3.4E+00 :
3.3E+00 :
3.2E+00

o +ﬂunggw%’wmn'§+.........+

i

3.0E+00 :
2.9E+

L immnitﬁﬁm'mmaa »

2.6E+00 +.........+..B......+.........+.........+.........+...A.....+
2.5E+00 : :B : 5 0
2.4E+00 : B
2.3E+00 : B =
2.2E+00 : B : 5 H : : A

G XE000 ¥onuw o BuvoaPinnsnnnibonnesonivhonissensa®enunwnsssePas oy on ok



WA LS W ARG S

SLEERIERRINLAR 11 /20/88 SRSERSERRARRASLORASNONE SPICR 26,6  O5/31/8408xustaarsasxbastrsan]f 05 41 sresanesserasnns

TRANSTSTOR SCHHITT TRIGGER i
st BJT MODEL PARAMETERS TEMPERATURE = 27.000 DEG C

B R R R R K R R R O O T LS AR R S KT g gt

NEN
TYEE PN
Is 1.00-14
b7 106,060
NE 1.000
Bk 1,000
Mo 1.000 ;
*RRRORY: KO CONVERGENCE IN DC TRANSFRR C
LAST NODE VOLTAGES

NOOE VOLTAGE  NODB  VOLTAGE  NODE  VORTAGE.. ) | ';*_" ’ HODE  VOLTAGE ~ HODE  VOLTAGE

( 1y 100060 ( 2) (6)  L.Bbb

ﬂ'lJEl’J‘VIEWI'iWEI’]ﬂ’i
ﬂma\mmumaﬂmaa



SRS /20/86 sROsssrass s sdnkatansst SPICR 0.6 05/51/B4RKR8 LRRYERRREREEXERIEREL1: 05 4 X EARLTLLE AL IES

TEANSISTOR SCHMITT TRIGCER

i

VIN

5.000B+00
4.9008+00
4.8008+00
4.7008+00
4.600B+00
4.5008+00
4.4008+00
4, 300E+00
4. 2008400
4,1008+00
§.0008+00
3.500E+00
3.8008+00
3. 7008+00
3.6008+00

3.5008+00

3.4008+00
3. 3008400
3. 2008+00
3. 100E+00
3.0008+00
2.9008+00

DC TRANSFER CURVES TKMPERATURE = 27.000 DEG C
Xl&ltl!Xltttlllttlt!tt!ttttl!lll!tittlltllttttXt!titt(tlltttXXXX!tttttl!ll)XXltXlllttttttt!tltxtltl!ttttl!t!ttl!l!xxxlltx

Vi6)

§.0008+00
4.9008+00
4.8008+00
4.7008+00
4.800£+00
4.500£+00
4.400E+00
4.3008+00
4.200E+00
4.1008+00
4.000R+00
3.9008+00
3.800K+00
3.700E+400
3.6008+00
3.5008+00
3.400B+00
3, 3008400
3. 2008400
3.1008+00
3.000£+00
2.900k+00

V() Vi4)

4,3188+00  1.0008+01
4,2208400  1.000B+01
4.1238+00 1ooox+m -
1,027B40¢
3.9218+00
38368400
3.428400
3.6498400
3.5608+00
34778400
3.4268R400
35798400
3.171R400
3.9638+00
41648400
4, 346B+00
4,5378+00
472884007 3
4.9208400 >
5. 111k+00 .;=~OB+01
0028400 1007 L

FIN’E’I”’WIEW'VITW BIN3

Qﬁ’]ﬁﬂﬂ‘ifﬂﬂﬁﬂﬂmﬁﬂ

92



v 1/20/86 ssssepeneeasaesanasasiss §PICK 2G.6

TRANSISTOR SCHMITT TRIGGER

12384

DC TRANSFER CURVES

TENPERATURR =

05/31/84 8000388 aaaadnse s eas 608 410 asatastasssnesy

27.000 DEG C

LIR2R242 2 EARR R AR 2R R00E0 R0 R aRtd ettt tRRate sy atetsete ettt e et Ratesetatnsstseitaetactiteetasstesstyeacttssettsessatt]

B ﬂu81ﬂ8w5w91ni | :
mmﬁmmnmum'mmaa :

LBORND:

16

+: V(2)

= V4

VIN Vi6)

| ST S 2.0000400
'} RS 30000400
T — §.5320400
5.0000460  5.0000400
£.9000400  4.3000400
4.3000+00  4.8000+00
47000400 4.7000400
1.6000400  4.600D400
5000400 4.5000400

A0 0 44000400
3000400 £.3000400
2000400 42000400
L.1000+00  4.1000400
1.0000400 40000400
39000400

3.8000400  3.800D+00
3.7000400  3.7000

3.6000400

3.5000400  3.50004088 .
3.4000400  3.4000400
3.3000400 33000400
3.2000400  3.2000400
11000400 3.100D400
3.0000400  3.0000¢00 .

5.0000400 §.0600+00
£.0000+00 1.0600+00
§.9380+06 1090001
£ )
It s -
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Na 19 L @IedRINTLAUNGN SPEC

VOLTAGE NODE 3

s s s s 4 S o

1.000E+05
1.685E+05
2.512E+05
3.981E+05
6.310E+05
1.000E+06
1.585E+06
2.512E+06
3.981E+06
6.310E+06
1.000E+07
1.585E+07
2.512E+07
3.981E+07
6.310E+07
1.000E+08
1.585E+08
2.512E+08
3.981E+08
6.310E+08

] a ﬁm |

2. 512E+0

o il A NEY

2.404E-0
3.816E=(
6.0
9., 7T28E=0

.b47TE-01

558E~01

1. 571E-01 2.066

0E+10 1.580E~01 0.625
1.585E+10 1. 581E-01 0.402
2.512E+10 1.581E-01 C.256
3.981E+10 1.581E-~01 0.162
6.310E+10

1,581E-01 0.102

%ﬁ%wni



90
= magnitude B = phase

A--> -1.6E-02 1.6E-02 4.7E-02 7.9E-02 1.1E-01 1.4E-01 1.7E~01
B--> -1.4E+01 1.4E+01 4.ZE+01 7.0E+01  9.9E+01 1.3E+02 1.5E+02

+..."l."+..l.l‘ll‘+l'.'lt.‘0+!'ll‘I|..0+IO ....... +lnl' ..... +
1.0E+05 : A : $ : B

1.6E+05 : A H ] : B
2.5E+05 : A . : » . B:
4.0E406 : A : ol 1 : :
6.3E+05 +...0Aviietirionnes W RS 3N : PP T
1.0E+06 : A
1.6E+06 A
2.5E+06 : A
4.0E+06 : A R i
6.3E406 +.vouiBuootens _ R TR« cvovootel Bua ot
1.0E+07 : A 3 4 B
1.6E+07 : 3

2.5E+07 : :
4.0E+07 : : 4 : :
6.3E407 +.vvenrenctonns by <51 Kssnpansahanessuesil
1.0E+08 : ' = A

1.6E+08 : H
2.6E+08 : A :
4.0E+08 : B : P A
6.3E+08 +......B..+hv7 — - TR S
1.0E+09 : B ! = : A
1.6E+09 : . S J A
2.5E+09

:ﬁﬁhmquaamawiwawnimmﬂm;

1.0E+10

;:ﬁ*::;zwm\mmumfmmaﬁ

4.0E+10 :
6'3E+10 +OOOOBO0'0+QU'.llt0.+¢0..l"t.+..'0.0‘tI+OGQCOO‘ODU+OCOAOAII.+

e se se on

B :

:
A
:



N9 LN TsunTn SPICE

FREQ

1.000E+05
1.585E+05
2.512E+05
3.981E+05
6.310E+05
1.000E+06
1.585E+06
2.512E+06
3.981E+06
6.310E+06
1.000E+07
1.585E+07
2.512E+07
3.981E+07
6.310E+07
1.000E+08
1.585E+08
2.512E+08
3.981E+08
6.310E+08
1.000E+09
1.585E+09
2.512E+09
3.981E+09
6.310E+09
1.000E+10
1.585E+10

S N ANES IR ANYIA Y

6.310E%10
1.000E+11

VM(3)

3.079E~05
4.892E-056
7.800E-05
1.255E-04
2.060E-04

1. 8 6 -01

1 874E-01

1.875E-01
1.875E-01

VP(3)

9.234E+01
9.421E+01
9.696E+01

1.264E+00

%m$ﬁ€WHwni

3. "]06E—01

9.476E-02
5.984E-02

91



10000405
1.585D+05
2.512D+05
3.981D+05
6.310D+05
1.000D+06
1,585D+06
2.512D+06
3.981D+06
6.3100+06
1.000D+07
1.585D+07
25120407
3.981D407
6,3100+07
1.000D+08
1.585D+08
2.512D+08
3.981D+08
6.310D+08
1,000D+09
1.585D+09
2.5120409
3.981D+09
6.3100+09
1,0000+10
1.585D+10
2.512D+10
. 3.981D+10
6.310D+10

 7.8000-05

98

------- 1.000D-06 1.000D-04 1.000D-02 1.000D+00 1.000D+02

---------------------------------------------------

3.0790-05
4.892D-05

1,2850-04
2,060D-04
3.5330-04
6.5410-04
1.337D-03
2.9730-03
£.8880-03
1.578D-02
3,473-02
6.3510-02 £
LOSD-01 AT

1312001 i :

LED-0L I C o )
L1501 . - -
LA-01 . ! : o L
1L.O39D-01 . 4 ¢a L £ B
LD .+ i;;[ 11;‘1 ,Eil.r:J jpfl 1%.' lif'l ‘:j‘*l’\l 15.1*"| ]F‘l ‘:i' :
1.856D-01 . + ¥ ‘
Lo 4 U :

AT NN

1.870D-01
1.8720-01 +
1.8740-01 4 .
1.874D-01  + .
t
+

1.874D-01
1.8750-01

" e St w0 P
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NN LaseiRanTsunTN SPEC

VOLTAGE NODE 5

1.000E+01
1.585E+01
2.512E+01
3.981E+01
6.310E+01
1.000E+02
1.585E+02
2.512E+02
3.981E+02
6.310E+G2
1.000E+03
1.585E+03
2.512E+03
3.981E+03
6.310E+03
1.000E+04
1.585E+04
2.512E404
3.981E+04
6.310E+04
1.000E+05
1.585E+05
2.512E+05

Z“QTWW’I AR UEINYINY

1.000E%06
1.585E+06
2.512E+06
3.981E+06
6.310E+06

8 '3:. 8E+
8.95 E+01

ﬂﬁﬁ?ﬂﬂﬂ

8.851E+01

7.585E+01
6.345E+01
4.786E+01
3.309E+01
2.163E+01

S ——

B3

-9.339

-33.617
-47.217
-61.342
-74.063
-85.072

100
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A = magnitude B = phase

A--> -9.0E+00 9.0E+00 2.7E+01 4.5E+01 6.3E+01 8.1E+01 9.9E+01
B--> -9.4E+01 -7.7TE+01 -6.0E+01 -4.3E+01 -2.6E+01 -8.5E+00 8.5E+00

"'tooouloul+;.oloo...+tclll'oto”'oo.nno'oo+oloo.nooo+ .

1.0E+01 : : 5 : 3 : X
1.6E+01 : 8 : g : 2 X
2.5E+01 : X
4.0E+01 : $ X
6.3E+01 +.cc0neveeteseedial

1.0E+02 : s
1.6E+02 :
2.5E+02 :
4.0E+02 : b
6.3B¥02 *.vesoeosetd
1.0E+03 :
1.6E+03 :
2.5E+03 :
4,0E+03 : 3
6.3B403 +.0cenvecetef
1.0E+04 : s
1.6E+04 :
2.5E+04
4.0E+04 : -
6.3E+04 +.......%
1.0E+05 : '
1.6E+05 :

+

W M I I K H K MK
-
+

oo

esesnnacPiiBlesiset
: BA

- H ‘B A
2.5E+05 A

sasas +...F1uEI’J‘V]U.ﬂﬁ.ﬂﬁl.’].f].ﬁ.......m........:

1.0E+06

i'ﬁiiﬁﬂﬁ']ﬂ‘ﬂﬂ‘iﬁu umawmaa

4. 0E+06 :
603E+06 +.lOOB'.'C+0..0..A.0+0..00.l..+'0.Db.llo+."t.l'ooo+.olcoo'¢.+




MM T L aTeRINTBunTy SPICE

L33 AC ANALYSIS
FREQ VM(5) VP(5)

1.000E+01 8.516E+01 -9.936E-04
1.585E+01 8.516E+01 -1.575E-03
2.512E+01 8.516E+01 -".496E-03
3.981E+01 8.516E+01 SE
6.310E+01 8.516E+01

1.000E+02 8.516E+01 "l
1.585E+02 8.516E+0dwn~1+.575E402
2.512E+02 8.516E+¢

3.981E+02 8.516E4€

6.310E+02 8.516E+0

1.000E+03 8.516E+(

1.585E+03 8.516L#0

2.512E+03 8.516E+(

3.981E+03 8.515E+0

6.310E+03 8.515E+(

1.000E+04 8.514E+01

1.585E+04 8.512E+0

2.512E+04 8.508E+01

3.981E+04 8.496

6.310E+04 8.4685+01 -6, z4Dm+0u
1.000E+05 8. E

1.585E+05 8. Zlv +01 -1.5
2.512E+05 7. 815E‘Pl -2, 357E+01
3.981E+05 ﬁw EJ']ﬂ‘j
63105405 ﬂﬂi&‘m Wl
1.000E+06 .2752+01 -6.054E+01

Q'Z?ZEQW'Tﬁm TEMNAINYA Y

3.981E+06
6.310E+06
1.000E+07

1.226E+01 -8.440E+01
7.756E+00 -8.899E+01
4.865E+00 -9.331E+01

TEMPERATURE =

102

27.000 DEG C



t141 AC ANALYSIS

LBGEND:
t: VH(5)
+: VR(5)

1.000D+01
1.585D+01
2.5120401
1.981D+01
§.310D+01
1.0000+02
1.5860402
- 2.5120402
3.981D+02
6.3100+02
1.000D403
1.5850403
2,5120403
3.9810+03
£.310D403
1.0000+04
1.585D404
25120404
3.981D+04
© 6.310D+04
1.000D405
1.585D405
2.512D405
3,981D408
£.3100405
1.000D+06
1.5850+06
2.5120406
3.9810+06

§.516D401
8.5160401
8.5160401
8.516D+01
8.516D401
8.516D+01
8.5160401
8.5160401
8,516D+01
8.516D+01
8.516D+01
8.516D+01
8.516D+01
8.515D+01
8.515D401
8.514D+01
8.5120401
8.508D+01
8,496D+01
8.466D+01

18150401
1.0230401
57660401
4.,275D401
29280401
1,916D401
12260401

TEMPRBATURR =

--------------------------------------------

----------

.

1,000D+01

21,000 DEG C

ﬂuﬂqwﬂﬂﬁwswni . |
Wﬁmnim zm'nwmaﬁ e

103

3:162D*01 1.0000402 3.1620402

5.000D+01 ,0000+00 5.0000401
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Nam 9 LeseiRInTiiunG) SPEC

i —— SPEC -- Transient response
Time V.node( 5) V.Node(100)
0.0000000E+00 0.6337461E+0 ( 00E+00

0.1000000E-08
0.2000000E-08
0.3000000E-08
0.4000000E-08
0.5000000E-08
0.6000000E-08
0.7000000E-08
0.8000000E-08
0.9000000E-08
0.1000000E-07
0.1100000E-07
0.1200000E-07
0.1300000E-07
0.1400000E-07
0.1500000E-07
0.1600000E-07
0.1700000E-07
0.1800000E-07
0.1900000E-07

gsseeort LAl b 130 wﬁﬁﬁm N9

0. 73916383+01 0.5000000E+00

0.2200000E-0% 0. 7493173E+01 0.5000000 +00

. suolodlor ARZA LTSN

0.250000 0E-07
0.2600000E-07
0.2700000E-07
0.2800000E-07
0.2900000E-07
0.3000000E-07

0.7627733E+01
0.7671296E+01
0.7714354E+01
0.7756975E+01
0.7799162E+01
0.7840731E+01

0.5000000E+00
0.5000000E+00
0.5000000E+00
0.5000000E+00
0.5000000E+00
0.5000000E+00

105



V(5 )zA V(xx )= B

SCALE A=  7.1E-02 SCALE B= 1.0E-02

A-->  4.3E+00 5.0E+00 5.7E+00 6.5E+00 7.2E+00
B--> -5.0E-02 5.0E-02 1.5E-01 2.5E-01 3.5E-01

e e s O 00 <1 O W N = O
& 53

T

(=)

w0

19E"08+.'l-00 l....|+l.. 00.0+

221500 .ﬂ‘IJEl’J‘VIEl‘VITWEI’lﬂ‘i

2 2E-08 :

%ﬁwmn,_,_mumwmaa

0 o0 0000 '00.0000. ...l‘.t'.

2.6E—08 3 s
2.7E-08 :
2.8E-08 :
2.9E-08 FoosansssstonnnranssFavonssonstancansosatone

ee oo

7.9E+00
4.5E-01

A

A
A i
A

ooooAc+ooo

W W W WWwWw W W

W W WWWWWWWWwwWww w m w

106

8.6E+00
5.5E-01

‘...+



Nan15 LenednTsunas SPICE

*EKK TRANSIENT ANALYSIS

TIME

.000E+00
1.000E-09
2.000E-09
3.000E-09
4.000E-09
5.000E~09
6.000E-09
7.000E-09
8.000E-09
9.000E-09
1.000E-08
1.100E-08

'1.200E-08
1.300E~08
1.400E-08
1.500E-08
1.600E-08
1.700E-08
1.800E-08
1.900E-08
2.000E-08
2.100E-08
2.200E-08
2.300E
2.400E-0
2.500E-0
2.600E-08
2.700E-08

2.800E-08
2.900E-08
3.000E-08

V(5)

6.377TE+00
6.428E+00
6.365E+00
6.317E+00C
6.295E+0C
6.295 Y
6.313E+6

6.345E+0(
6.386LE4#00
6 .435E+(
6.491E+00
6 . 550E+0(
§.613E+00
6.676E+00
6.741E+00
6.807E

V(100)

......

e —

6.936E40
7. 000k “oo

« 242E+00

7.410E+00
7.463E+00
7.516E+00
7.566E+00
7.616E+00
7.664E+00

5.000E-01
7.062E+Q0,, 5.000E-01 g,

5.000E-01

5.000E-01
5.000E-01
5.000E-01
5.000E-01
5.000E~01
5.000E-01

TEMPERATURE =

LEELd IR I N 1N3

107

27.000 DEG C
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t111 TRANSIRNT ANALYSIS TRMPERATURR =  27.000 DEG C
LEGEND: ’
8 V(5)
TIME V(5) .
(Ffemmmemmommne eee 6.0000400 7.000D+00 §.000D+00 9.000D+00 1.000D+01
R R .J00D+00

.............

0000400 6370400+
1.0000-09  6.4280+00
2.0000-03  6.3650400
3.0000 09 6.3170400
1.0000-09  6.2950400
5.0000-09  §.2950+00
5.0000-08  §.3130+00
7.0000-09  6.3450400
8.000D-09  6.3860+00
©9.0000-09  6.435D+00
1.000D-08  6.4910400 .
1100008 §.5500+00
1200008 6.613D+00
1300008 6.676D+00
LADOD-08  6.741D400 .
1.500D-08  6.80D400 |
600008 6.8120000
1700008 §.936D+00 . . @
L800D-08 70000400 . Ca ! v . A
1.900D-08  7.0620+00 ﬂuﬂq wﬁﬂjw El’]n.‘j
2.000D-08  7.1230400 . . - L :
LIS 108000 . .o a R
2.2000-08 7,24 owq aqnﬂjmuw'}"a ﬂﬂq a E]
2.3000-08 1.300% . ok, ; ‘ :
. . ' L

-7.400D-08  7,356D+

+ f
2.5000-08  7.4100400 . i ; $ , b e
2.600-08  7.4630400 , o gl t . + . g
2.7000-08  7.516D400 . . t . '
2.8000-08  7.566D+00 , : '
2.9000-08  7.616D+00 . " t . 4
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NANT5 L @IE RN INTISUNGN SPEC

: —— SPEC -- Transfer characteristic response

Step Input Voltage

1. -2.000E-01
-1.900E-01
-1.800E-01
-1.700E-01
-1.600E-01
-1.500E-01
-1.400E-01
~1.300E-01
-1.200E-01
10 -1.100E-01
11 -1.000E-01
12 -9.000E-02
13 -8.000E-02
14 -7.000E-02

@C X O e W N

15 -6 .000E-02
16 -5.000E-02
17 -4.000E~-02
18 -3.000E-02
19 ~-2.000E-02

20 -1.000E-02] :
21 1.490E-08
22 1.000E-02
23 2.000E-02

26 5. 000 -02

2 ﬁtmmmmmmmaa

29 8.000E-02
30 ~ 9.000E-02
31 1.000E-01
32 1.100E-01
33 1.200E-01
34 1.300E-01

eal

V. Node( 4) V. Node(
1.199E+01 6.827E-01
1.199E+01 6.863E-01
1. 198E+01 6.917E-01

| 6.995E-01

5.447E+00

é .593E+00

2 Z‘E‘éﬁ“ﬂﬂ b ﬂﬂﬂﬁﬂiﬁﬂ‘ﬁ

2.523E+400

1.385E+00
1.175E+00
1.023E+00
9.160E-01
8.408E~-01
7.886E-01

7.227E ”
o 8.082E+00

015E+01

1.129E+01
1.150E+01
1.165E+01
1.176E+01
1.183E+01
1.189E+01

5)



35
36
37

39
40
41

1.400E-01
1.500E-01
1.600E-01
1.700E-01
1.800E-01
1.900E-01

2.000E-01

AUt INENINeINg
ARIANTUNRINYINY

7.527E-01
7.280E-01
7.111E-01
6.995E-01
6.917E-01
6.863E-01
' 6.827E-01

1.192E+01
1.195E+01
1.196E+01
1.198E+01

'1.198E+01

1.199E+01
1.199E+01



V(4 )=A V(5 )=B

SCALE A=
A--> -4
B-->

-1.5E-01 :
-1.4E-01 :
-1.3E-01 :
-1.2E-01 :

-1.1E-01

-1.0E-01 :
-9.0E-02 :
-8.0E-02 :
~7.0E~02 :

-5.0E-02 :
-4.0E-02 :
-3.0E-02 :
-2.0E-02 :

-1.0E-02

1.5E-08 :
1.0E-02 :
2,0E-02 :
3.0E-02 :

4.0E-02

5.0E-02 :
6.0E-02 :

7.0E-02
8.0E-02
9.0E-02
1.0E-01
1.1E-

.4E-01
'—40

2.3E-01 SCALE B=
1.8E+00
5E-01  1.8E+00
+..I....l

2.3E-01
4.1E+00 6.3E+00
4.1E+00 6.3E+00

n+looo.ooo'+.totoooto+-oilo

8.6E+00
8.6E+00

o> w

+n"ot--

- -
&

&

+u.0'ltot

1.1E+01
1.1E+01

. zE.oﬂ W'Tﬁﬂﬂ‘iﬁu NW]’JV]EIW& El

1 3E—01
1.4E-01

+.'l A...-+.'0¢‘.O.t+o¢00‘0..0+0000-00;p0+n.-00.

-no+ncc

lo.+|o'.u-oc.+oooooot

1.3E+01
1.3E+01

oo-o+.o ------- +-oo ...... +

oo+

+...ﬂm.ﬁ.ﬂﬂﬂﬁﬂEJ’lﬂﬁ.......+.B......i
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b2 234 DC TRANSFER CURVES

VIN

-2.000E-01
-1.900E-01
-1.800E-01
-1.700E-01
-1.600E-01
-1.500E-01
-1.400E-01
-1.300E-01
-1.200E-01
-1.100E-01

-1.000E-01

-9.000E-02
-8.000E-02
-7.000E-02
~6.000E-02

-5.000E-02 -

-4 ,000E-02
-3.000E-02
-2.000E-02
-1.000E-02
-5.551E-17
1.000E-02
2.000E-02
3 000E-02

i A D 3 A

6 oooﬂ-oz
7.000E-02
8.000E-02
9.000E-02
1.000E-01
1.100E-01

V(4)

1.199E+01
1.199E+01

V(5)

 7.629E-01

1.198E+01. 7

1. 007E+01

_-—-‘_-

0 0Q
736

5631 R

5 '-*‘
>R

4 ‘lluluunni—omu‘v{i'[‘-
G I ETUN Qe DE T =

;
d

-
D ¢ S0

7.227E+00

6. 37;E+00

3.947TE+00

2.197E+00
1.812E+00
1.515E+00
1.294E+00
1,132E+00
1.017E+00

VL JU

6.377TE+

fl Heha i

8 807E+00

1.056E+01
1.094E+01
1.124E+01
1.146E+01
1.162E+01
1.174E+01

TEMPERATURE =

BIN3
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27.000 DEG C



1.200E-01
1.300E-01
1.400E-01
1.500E-01
1.600E-01
1.700E-01
1.800E-01
1.900E-01
2.000E-01

9.353E-01
8.786E-01
8.394E-01
8.125E-01
7.940E-01
7.814E-01
7.728E-01
7.669E-01

7.629E-01

1.182E+01
1.188E+01
1.192E+01
1.194E+01
1.196E+01
1.197E+01
1.198E+01

AULINENINYINg
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W8t DC TRANSFER CURVES TRUPRRATURR = 27,000 DEG C

VIN Vi)

. 0000400 5.000D+00 10000401 5000401 2.0000401
SLE00D-00  L19ADs01 . 4 . | a ] .

-1.400D-01  1.192D+01 . ¢ ; i t

-1.300D-01  1.188D+01 .
-1.2000-01  1.182D+01 .
-1.100D-01  1.174D+01
-1.000D-01  1.1620+01 .
-9.0000-02  1.146D+01
-8.0000-02  1.124D401
-1.0000-02  4.094p+01 .
-6.0000-02  1.056D+01 .
-5.0000-02  1.007D401 .
-4.0000-02  9.488D400 .
-3.0000-02  8.807D+00
-2.000D-02  8.046D+00 .
-1,0000-02  7.227D+00 .
-5.561D-17  6.377D+00 .
1.0000-02  5.528D400 .
2,0000-02  4.708D400 .
3.0000-02  3.947D400 .
{.0000-02  3.267D+00 .
§.0000-02  2.681D400 .
6.0000-02  2.197D400 .
1.0000-02  1.812D+00
8.000D-02  1.515D+00

9.0000-02  1.294D+00 ﬂ ut’ ’J 7] Uﬂjw El’]nlj

1.0000-01  1.132ds00 U

=1 RN Ny

LAOOD-01  B.3940-01 . 8 | : '
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1-1ﬁ 5.22 Transistor Schmitt trigger
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