ASTASTASTASTVAS ATV AS VATV AS VA TVAS VAT ATV AS AT AS T AT AT ATV A

orcad9.2 wjgol

: i 09 il CAPTURE 43 2905 =)
asLi 5l 9 02 PROGERAMS Sgio 5,ls START @S> |
o2 35U 0,2y 5> 2w wlsal |, CAPTURE aiy;S ORCAD

Awlos Lkl | project 9 ais, new ai ;S Sy, file Sgio
Sgino U lowi Jleo Sl oo,z
creat a new ... Couwd )5 9 0359, oL NAaMe wouwd >
Caoaid > 9 05,5 Lkl |, Analog or Mixed A/D aiy;S
|, 5o save Ul > 039, Judlgzuo aS S, 30 Browse
390 30 S 0,3y U oS SIS 0K Sy, 0 9 AsS pasiie
S wlxail |, Creat a blank project a3 o,=iy ¢l )>
3 ) lae aulgiue lowi aS sguio 5L V- JSCi aolo Sl o=y

DS Shlw a1 Ul 9 05900 oo, UI




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

¥/ Capture CIS - [/ - (SCHEMATIC1 : PAGE1)] g
= 1=

@ File Edit “ew Place Macro PSpice  Accessories  Options  wWindow  Help

D]@|a| 8| &]®l@f e DlE]| o e [ Ve T B e G

2 =11 R P P P e Y s

| El | E | —

——

|~ |t B[] #]

1:
=
Ed

mleals

[Z]9

A
o

| o

0 items selected Scale=100%  #=7.90 Y¥=4.10

r-ﬂ_fl Document - Microsaf, ., §%| Capture €IS - [} - (5C...

| [=lvlolD)«| 7 [X]

g Start

(O-)) Jseio
D WS puaw 9 Wik U9l 09  -Y

oLl |, Part a8 Place Sgio 5l Llgine wlehd Ll sl

90 50 Y- JSib 02 U 5, SIS ( i‘);tm So, LosS
5,8 aslol |, ;o> alsuliS Add Library a6usS s

>g0) Wi |, ailxiS Remove Library a5 U

5900 9> |, Sl ashd Ulgiwo 0 Part search U
padsioun Hob a4 Ulgiwe 50 Part ouwd > aghd ol uli U
Sorb 5l Vlsine LIS ol asdl .58 1oy sowyiws ashd a

Lol Swilowd axso ;> Place Part caouwd 55 o ol




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Place Part E]

et
Cancel

Fart List;
100101 /DIG_ECL ~ Add Librany...
1001 02/D1G_ECL
100107/D1G_ECL Remove Library
10011 7/DIG_ECL
100118/D1G_ECL Fart Search...
1001 22/D1G_ECL
1001 24/D1G_ECL Filter
100125/D1G_ECL
1001 30/D1G_ECL
100131 /DIG_ECL
1001 36/D1G_ECL Hel
100141/DIG ECL L g
Libraries: Graphic

~

~

Packaging

Parts per Pko: 1

Type:

(T-1) Jso

Sy plol Y-V S

|w:|-:: -

| 2lee| ST 1
(v-Y)Jsw

L 3905 S8 () sl S, Olsian 305 a0 oS s b
<90 U owalo 53 oLl B osls ;Lénd | 5,908 Sy, (W) aeS>
Sleol b lawl au ywglo ws, U Ulgine JI> .5 ol (+) slos

5,5 Jaio pd a4 Y-V S ale | Lol wlelnd




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

i3 Capture CIS - [/ - (SCHEMATIC1 : PAGE1)]
@ File Edit Wiew Place Macro PSpice Accessories  Options  Window  Help - 8 x

D[] 8 & [®|ef =] Ms| Fe o 3 [ Y 5 T
| i = =11 5 e P s [ S
+ I

R1 R2

1k 1k

. V1 =
H oVde— R3 Ed

B, R4 1k ar
T]r 1k

#
o

IKN] | ;IL‘

1 item selected Scale=200%  ¥=3.30 ¥=1.70

il [=lvlolo|«] 7 [X]

—_——

vy Start r-?*":' Disk Defragmen. .. r-l.I; unkitled - Paink r-@l CRCAD - Micras. .. B¥ Capture CIS - [f...

(v-7) Jsi
0,3y U 03,8 SUlS LU 9> 0l Sg, 1b aghd Hlado s sy
Ao | aehd Hlase Value coowd s> L300 50 Y-Y JSow
gy Adlgs pdl w5 s 1uS ol Sxles Wy | oL S
Slo pal gbS o> Hlaso 468 b [ Ko Hlaso 5l ae S




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

5] - =[]

Dle(d| & #[=|e| 2| mE| o e B L e e o ] e S A
| =1 al=l 2| L2leelele] vT L w
T |

| 3

=[x
I =]
L

R1 R2 nt
AN ——— AW 1
1meg 10 il

| . 1
Display Properties |

o

; Font =

5 Name: Value Arial 7 [defaul] R3 g
] Walue: L P
[Ead (5 I |

Dizplay Format 1 e,

" Do Not Display &
+ Yalue Only g
™ MName andWalue Ratation T
™ Narme Orly o 180 £
[ Both if Walue Exists a0t i i
=]
oK | Cancel | Help | 3
. j uf &

Ready 1 item selected Scale=z00%  X=4.60 ¥=1.90

r-ﬁ'? Disk Defragmen, .. r_iij' 'Llnt'itle_d— Pairt rﬁl I:fﬂ:'-!..ltﬂr.:\f-_— Mictos. .. HE Capturs €IS - [/, g E._'J % & owm0pM

(T-Y) Jsb
Sl @ bl puiSio Joc Jud wdls ailo 5w askd b s Sl

puiSao SuS Lls ol ob g, , sk ,lado




ANTAS VAT AT AN AN T AT AS VAN AN T AT AN T AN AN T AT AN T AT AT AT A
: DC 0,8 Julswi-Y
oo Sla coglio Ulgi g UL> lly pudlgzue 1S (2,9

.M)Bl MJDQJ |) Y'\ LJ.S_A.U

i3 Capture CIS - [/ - (SCHEMATIC1 : PAGE1)]

@ File Edit Wiew Place Macro PSpice Accessories Options  Window  Help - 8 x

olzal 8] 4[58 2l TiEp = sllale] vlaly]efE(=] s

| = ale]) 2] Sleslale] VT W
T |

R1 R2

Tmeg 10 +

=

2
Ox|

[}
fil=s
El

2.7K

A
&

1
)
il
— NN
53
A
()
B

=
B

[=]lo|a]<] [X]

0 ikems selected Scale=200%  ¥=4.50 ¥=0.90
—_——

g Start rT":"':' Disk Defragmenter r-{i'; untitled - Paint r-!‘EI ORCAD - Microso,., ¥ Capture CIS - [} -... EMN R ‘)‘i‘; 9:22 PM

(Y-1) Jsww
SAS (Z]) slos S5, . S s Jlae Sl cnine; b Lzl
b sl ani Shy el 5L VY JSih 0%y U puiSo
os ol ST sl (0 ) g @ @S S Al | cisn)
ai9, Pspice auugy & Add Library- - (s.,b 5l 3590 ilsuliS s

puiSao wlxil | Source aulsuliS 9




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Place Ground @

Syrbal;
|0

Cancel
0K &
$0_LO Add Library. ..
o |
- O Remaowve Librang

]S

Ml

Help
Libraries;
CAPSYM
Deszign Cache _
W El =S
SOURCE ||:|
(Y_T) l S -

o 5b Y=Y JSid 0y U joiSin <SS () slau

Mew Simulation E

M arne:

|
Cancel

[nhent Fromm:

| none j

Root Schematic:  SCHEMATICT

(¥-Y) S

Lnherit from coaud 9 05,5 ol |, (sl Name couud >

bMSeSD‘SxJS()LSBJ)JSM-@M)l)énone L

o 5 TF JSLb 0,5




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation Settings - sa @

General Analysiz llnclude Files] Libraries] Stirmuluz ] Dptiu:uns] [rata Collection ] Frobe 'W'inu:lu:uw]

Analyziz type:

Time Domain [Transient]ﬂ Fun ko time; 1000ns zeconds [TSTOP]
Time Domain [Trangient] : .

DC Sweep Start zaving data after: |0 zecondz

AL Sweep/Moize Transient options

Bias Point ) )

[ Fante Carorworst Lase b aximum step size: seconds

[CParametric Sweep
[ Temperature [Sweep]
[]Save Biaz Point

[ |Load Bias Paint Output File Dptions...

[ Skip the initial tranzsient bias point calculation [SKIPBP)

(] | Cancel | Help

(¥-Y) Jso

Bias Point =l ,s aS |, ,law 5JUl g5 Analysis tayp cuoowd >
o 390 5U o, L8l b puiSie paxine | il
oo Shlw aund Hlaw 0,y ul ,> Ok aeSs W) )l

Sq,y 0 owl $OS Hlas Ulgi 9 ULL,> < 3Ly waus iy

-0 JSiis eye0 @ b awS s (YL Wy slaslas

S SIS 1 (L) LIS ol 51 b il S Dy Gilos




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

3| Orcad Capture - Lite Edition - [/ - (SCHEMATIC1 : PAGE1)]

@ File Edit Yiew Place Macro PSpice  Accessories  Options  Window  Help — | & x

EOEEREEEER < slslsls] vy 8w e

[SCHEMATIC1-sa = ala | 2lee] 208 [v 1 Ly w]v|
T 1

=

A

10.00V ]

' R1 EEIEN 7.851uAJ PN 1.20mV/| 1

=AMy ; * AN =

T2 1.28mV 10 o

.| V2 EEgm o

B 10 — N E
T 2120 B S =

- Ra 2.7k e

9.979uA 10K —

=
B

l=lvlo|O <]/ [X]

0 items selected Scale=200%  ®=2.00 Y¥=1.30

—_—— — — . =
iy Start % Orcad Capture - Lite ... r@ ORCAD - Microsoft ..,

[ untitled - paint M & ‘)Ei‘fc, 8:17 AM

(Y-0) Jsow
) Ll ¢ pwsle 5S o)Ll b awlgiao susléo 0SS o Sy

AuS Jeiio s 390 WS




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A
: Qiwly golio -F
aS Wguito pundi (salizeo gloil a4 aiuwuly 1o ORCAD >

(F =) JSCw) . ouslssn oo ol ooy @

E1 H1 G1 F1
e L T L e R 1]
EI—-@—EI D—LIJ@EI EI—-@EI Dq’@EI

EPOLY HPOLY GPOLY FPOLY

(&) Jssw

Auobuo 3Ue a4 aiiuwlg 39 guo EPOLY -)

owl Ub,> @ aiuwly 5Ly o HPOLY -Y

owl 5Ly a4 asiuwnly UL ,> guo GPOLY -Y

coowl UL ,> 4 Al Ul ,> g FPOLY -¥

PudS 519 (o 3,90 |, EPOLY puslgs (s Jlio ol 1>

U St |y @uio sSianly 9 pudine Y- Uit aiile oSl
L Sjloo j9b v EPOLY guw aS auS &ds . pusiow s R2

el @i8,S 1,8 ashd




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

%/ Orcad|Capture - Lite Edition - [/ - (SCHEMATIC1, : PAGE1)]

@ File Edit view Place Macro PSpice Accessories Options  window Help

olzla] 8] & [=(e] =[] o = slRlals) vy elEE=] 5 & 2

[SCHEMATIC1-FG = Bl |z &leel2le] v LW
1 T

T E]

o

R1 R2

> 1]
||~

10K 10K

|| 4

|

=

—
m
ra

+
A
A
()

12

oV — Q 10K

|21a|m]

A
&

B

l=lvlo]al<] s %]

Ikl |

Ready 0 items selected Scale=200% ¥=3.70 ¥=2.50
' B . i E . rr— E’ - - - o -
g Start ORCAD - Microso, .. i& untitled - Paint ¥%| Orcad Capture - ... B SCHEMATICL-FG ... En & 701 PM
L ] i P = ‘) v

(¥-V) Jsw
S Lo |, R2 5Ws @y EPOLY (sSiuuls Olsme b Jl>
5b 505 0xiy b 03,8 SIS il ol Sslanis w9, ,18 ¢l Shy
(Y-V Jsow ).sgw

) COEFF 58 J>Is 5> asy

BiasValue Power | COEFF

iww | 0,2y 5lado US,S Laxiiw 5l d= oLl auoly Wl

Simulat Sy 5 peSes SulS ( Bl g, Suilons axas s 5

Analyzis type:

) Bias Point




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

%) Orcad Capture - Lite Edition - [Property Editor]

E File Edit Wiew Place Macro Accessories Options Window  Help - | B x
D|c|@| & &[®[a] 2f] S Y T e o ol B S i
[somemATicr s =1 elol (2] oleol9] vlelz s wl
‘ Mew Column...l Apply | Displa_l,l...| Delete Property | Filter by: |< Current properties » j Help

BiasValue Power|COEFF Color |Designator| Graphic | 1] | pl ‘ation|' pl ta
1 SCHEMATIC1 : PAGET : E2 1 Defaut EPCLY Marmal

]

[ »|\Parts £ Schematic Nets £FPins £ Title Blocks A Globals £ Portd 4 o

Ready

1 : start r-@ QRCAD - Microso, .., r-ﬁg urititled - Paint E% Orcad Capture - ... r[TE SCHEMATICI-FG ... EM ‘{J?} 7:07 PM

(¥-T) Jso

9 pud,S sy ol axss a4 Simulation wlewaii 5l as
0L Sl e <95 Simulat 1o U s s | (121)
gl 00u> Azdo Sg, B35l U ewiswo L (=) ¢ 5l wals
cowl 00u ooy wlaw (Y = ¥) JSow s oo ol

10V W coglio 51 S 5,3 yw 5 5lg @8l awilaws a5 ghilos
o o3l wliw 0+V 5Ldg ul EPOLY (s>9,% 5 lol aniluw

.Q.u)l




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

&3 Orcad Capture - Lite Edition - [/ - (SCHEMATICT : PAGE1)] CEx

@ File Edit ‘iew Place Macro PSpice Accessories Options Window  Help — || & x

o|w(a| 8| « o8] 2| Fo = Rllale] vilfv |l 5 s 8
[SCHEMATIC1-as ==y A i

— * ' ’ A

=

L

R1 TN R2 50.00V u

AN AN 1

10K 10K —

0.00V LAl

E2 PsR

| +__’\H T § R3 Eq

0V — Q 10K =

- EPOLY ap

= e

0 [

kd

jm|

12|

ol

1KY | S

Ready 0 items selected Scale=200%  ¥=4.80 ¥=1.Z0 —

—_——

74 start [ @Y orCAD - Microso... | i untitled - Paint B¥ Orcad Capture - ... | 1) SCHEMATICT-as .o EN {J%«‘ 7127 PM

(F-¥) JSoiv
Aobuo HPOLY guw 3,5 pudlgs> (sow)pw aS (sw9d ,Hlao

puiSao oy ¥ - 0 JSei Hlae 55 | gaie ol

R1 R2
-
10k 10k
H3
w2 } & R3

30 — 10k
T HPOL

(Y-0) Jsww

)9+ R2 9R1 5l aS wwl sulby> @ aiuwlg R3 w95 5L

> 95 5lg 9 il 1.5MA, coglin 95 ol UL,> . AiSuo




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

-| COEFF
4

(¥ Jdlo il 13) puiSao i | 5hs 5,90 Hlado ( ) BB

)55)59/&95@@15(@)‘59)9%5)4 Syiloods axas

Analyziz type:

L, Ok 9 05, wl=wl |, Bias Point « ( o )

(V) anSs 05 s 035 b (121) aSs Gupns s o
piSao 0aaliw |, jldg

Sgio 03l Ui 6MV ¢« R3 w95 5ldg aS auSuo oadlino
Aowluo R1LR2 Oby> ol ¥ o5Lde ol aS

AiSao 0adlie 4-6 JSiw 5> |, Simulat aswwo

9 Syw Wygw 4 Ub,> cowwd aS sl acals wés all




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

: ( Transint ) i yulyy Jud=i -0

S ) |) UTQS .LquJ W0 W) UHg0 U ORCADJD u.quJ uio

V1 = @!’3 PaiSao
V2 = -
$gf | 8 s awlgine guio ul W 9l Sl
Ll 31S b |, ( VPULSE ) Part Place
PER =

v | gl 5lde pwowiuo Hlabo V1 -1

S paseiw |y gudl 56 pwousSle Hlase tVZ2 -2

Caoow U Ll aS 2LiSao Jgb aS wwl (suloy; wan : TD - 3
S S, @ g9 YU

Aowpuo V2 a4 V1 aS uSow pasiw | sloy wae ' TR -4
Ao VY @ V2 aS uSie pasiw | solo; wae ' TF -5
S pazaw | gadly sl :PW -6

A, &) wilo waw ax )y JolS JSuw aS auSuoe yazuiw :PER-7

puiSao s b VU s)lee 0= JSii Hlae b




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

R4 vout
V1= 1mv 1 V3 W
V2 =4mv C1
TD = 3ms 1n ==
TR = 5ms
TF = 1ms
PW = 2ms .
PER = 10ms —

0
(0-)) Jsww

ol Shue puiS 513800 1) =955 b 2eo JSi waus Sy

Q aS Sl o)y 53 9 pusS o SUlS ( E)-‘*LW S, LS

Place Net Alias 4 5L Jblee vy

Bliaz: .
| = | Alias ,> >g9uiuo
Cancel

Color R atation .. é
|) )b.) >)9.0 O)S

Default j O L 11 A 1

Fant A9l ((S\O

Change... | Uze Default| Arial 7 [default)

U,S JolS 5l 2

dow, wsw Ul Us,S Simulat @ cugi lawe

OK g 35S il (ol Simulat sl 5 2S Suls (2 s,

590 53U 5 03y U asS




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation Settings - ew E

General  Analpsiz llr‘u:lude Filesl Libraries] Stirnulus ] Dptiu:uns] [rata Collection ] Frobe 'W'indu:uw]

Analysiz type;

Fur bo time: 10000z geconds [TSTOP)

Optians: Start zaving data after; |0 zeconds

General Settings Transient options

[k onte Carlo/worzt Caze b Zirnum step size: | seconds

[ |Parametric Sweep

[T emperature [Sweep) [ Skip the initial ransient bias point calculation [SEIPBR)
[1Save Biaz Paint

[Load Biaz Paint

Cutput File Options...

] | Cancel | | Help

AwS wlxl [, Time Domain JJ=s Analysis type <o >
asS 2uS pazaiw | wulo; dlgie Run to time wouwd >
(30ms Jbwo ¢l 55 ) i | ol JSow Uloj Ol U susdlgs Lsw

ol o U s> Hlase 5l aes Silowis axss Sg) 9 LS Ok

e 5 O-F JSib 0ymi b auds ,Las |, (12 aass




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

CHEMATIC1-ew - PSpice A/D Lite - [we-SCHEMATIC-ew (active)]

5 Flle Edit ¥iew 3Simulation Trace Plot Tools Window Help g8 — = ﬁ
Hr 2 HES | SCHEMATICT 2w »
faama MEkx B K%

e
&l
=]
B we-SCHEMA. |
%/ Reading and checking circuit ~ =
| Circuitread in and checked, na enars K|
Calculating bias paint for Transient Analysis
Bi int calculated
Tromtiont Al Time step = SIDOE0E  Time = .03 End= .03
Transient Analysis finished
Simulation complete ~
< > Analysis A Watch A Devices

Far Help, press Fi Time= .03 100% [INNEEEEEENE

~r . :
71 Sfﬂ!j’ i untitled - Paint

(0-Y) Jsw

) 0,3y U oS SJS ( = ) Add Trace g, Vout uaus sl

-39 5

Add Traces

Simulation Output ' anables Functions or Macros
" |Analog Operators and Functions j
IET] P
IiR4) IV &nalog i
I3 ~ ®
Time +
(0] -
WICT] [V Waoltages i
W[C1:2) @
4ND4505)  Cizie AB5(]
WA ARCTAN[]
YiR4:2) H Fouer ATEN()
W3+ — AWG[ )
[ 3 aWEH[ L)

: Cas()
VIICT) IV Alias Names Bl
Y1(R4) — LB
W3 EMVRAA] ]
W2ICT) EMNVMIN . )
YW2(R4) E=P[]
W3] G]
WC1) IMG[ ]
(R LOG[ )
WiV3) 22 vaniables listed hD[llﬂ ol

] ) v

Full List
Trace Expression: |V[‘JDUT] 0K | Cancel | Help |




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

05,5 Wil |, V[VOUT] aiy;S Simulation output... caocud s

b Giwlod »5 Wogo U >9,> 29o JSw U oS OK o

& .0l

4. 0nW

Z.0nW

oy

=
o V{W0UT}




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A
: 0SS Sy Wihlao o v

o
|><FF| M_LINEAR

Cancel
Part List:;

WSIM/Design Cache
WSINASOURCE
WSRC/SOURCE
WSTIMASOURCSTM

~ Add Library. ..

Remove Libramy
WAANALOG

o

Part Search...
W TCHT/SPECIAL
whreak /BREAKDOUT
#FRM_LIMEAR/Design Cache
wFRM LIMEARAMALOG
STRM NOK I AT P0LRRE 4K 01T b Help
Libraries: Graphic

i+ Mamal TAY

~
Packaging
Partz per Pkg: 1

Type: Homogeneous %

Pudiaso O-F JSoi w90 4 1) 290 i sLwsanSy [l ol

I"":II:I - - - .
(22) 5l pulsine 5=9,5> 9 S39,9 290 JSw LS Sl

(oww Sg, Ol sl 518 L) pusS oslaswl

R1 X D1
My B
10 D1N4148
VOFF =0 @
VAMPL =100 . R2
FREQ = 50
N | N 1K
-0 -0

(0-Y) Jsw




A A AT AT AT A AT AT AT AT AT AT AT AT AT AT A AT AT A
AiSao pasaiw | 5lde aiels 1 VAMPL -Y
S0 pasaaw | 3ldg juslS,9 @ FREQ -Y

Ol @y bogsy0 0,3y U auS SWS Lils Ol g, puilyi pabais sl

[L1_vALUE[L2_vALUE
0oL . 100H SOH ]
)Jl)ua.ul)J)l.LQ.D( )))lS))uu.___LuJ.)s_uJ)'lJ_

AS >)|9 (H)uS)JLmW

i3S Simulat sl g 05,5 SIS (B ) &g, sdeol axin s

Analyziz type:

wS olzol |) ( |Time Cromain [Transient]j )

>ac 5l JuwilS )9 @, ax>gi L 50 Run to time weouwd >

( Fiun b time: |5Elms zeconds ) oud o )|)9 |) u_uJLA.O
aS 1S @by S e SulS (X)) o, ,lae elesl 3l aey
A L8 GND low WB)b 95 sy L

591 Idlg> 505 W)go W Sdg)9 9 9> Eoo JSo

1o00v

o= Sms loms 15ms zoms zsms z0ms a5m= d0ms 45ms s0ms
o WIRl:1) ¢ W(D1l:2)




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

(0-0) Jsww

o ) o5 )l Olgine 545 zee plod sLwg Sy Sl

o1

Rl TH1 0z

"

41
VOFF =0 o3 § R2
P = 100 ”
FREQ = 80 | .
=0 | 04

(0-7) Jsn

(D oidd Yy u-F
0o powy Ll (s>, U osids Jup Solasi uy sl JSow s

Bl
1k
W3 o
WOFF =0 Rz
"\p":ﬂh.|1FL=2I2Iﬂ';>l . 1k
FREQ = 50 —
_Tﬁ
~o
0% - -
------- &
R -k
o T T
------- -t
-laow
0= 10ms Z0ms= 20ms
o ViRl:Z)
ARSI AV




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

; Rz
1k

W3

B ! S

TTTTTrTTaATTTrT T

o

L

WOFF
IR

s

FREQ

B ! S

F--q-==F---

-1lov

30ms

Z0ms

10m=

U=

&

=0
=40
an

WOFF
WP

FREQ

o

100w

20

Z0m=

10m=

0=

Yol




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Ri

Rz §
1k

A

W3

F

FREQ

WOF
WhdP L

Sms 10m= 15m= 2 0ms

0=

Yol




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

:DC SWEEP -7
S>9,9 Whuei Sl @ |, (v>9,> Ulgiuo DC SWEEP Jd=5 U
« ot |) >94D V-I WMLQM ,_5\.] Lo l_; .3)5 o8 Lo

Ao b VA JSLw e

R1
VD

New Simulation

LV DC SWEEP g ais

— D1 %/ 9 43,
T D1N4148

AS ool |

?O >S90 )'l.g ) OO

Simulation Settings - WE @

General  Analwsis lln:lude Files] Lib'aries] Stimulus ] Dptinns] Data Colleztion ] Praobe R-'-’inu:lu:uw]

Analys s type: Swesp varnizble

* “Yaoltage source Marme: Ll
_ " Current zource
O ptionz:

" Global parameter

Rliuia WED " Moaodel parameter

[]Secondarny 3weep 1 Ii
[ Ibonte CarloSwforst Casze SHREILE

[ 1Pararmetrir: Sween

[1Tenperaturz [Sweep) Swesp type

! [15ave Bias Point Start value: -1

e * Linear
[1Laocd Biag Painl - End walue ]
" Logarithrmic
Inzrement A

© Value it |

Ok | Cancel Help




ASTASTVAN VATV AT ANV AS VAT AN VAT ATV AT ATV AS VATV ASTV AT ANV AT A
puaags s |, 5y guo o Voltage sourc woowsd >
v |, sulps 5Le End value > 9 aJsl 5Lg Start value >
S0 pasiw | ol lase 50 Increment . oS0
i L L (12 ) anss ¢ aus OK

A

b awS ool | (Id ) o suds ,Las L, () Prob o,y s

Ao oy vl 5y JSow

0,3 U 2uS Olsewl |, SETTING... 655 |, wawl, SIS Prob

(ivatle |y sy, 5 1S Clsl |, X AXiS a5 3U VAT JSi
U asS wlxil |, VD s 5L aS oSl o,y 5 9 dud> ,Laud

b Gwslos V-0 JSoi wygo @ dgs V=T sueio




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Axis Settings

W s | ¢ duis | % Grd | ¥ Grid |

Data Range IJze Data
¢ Auto Fange f* Full
" Uszer Defined " Restricted [analog)
| ta | | o |
Scale Proceszing Options
&+ Linear I
" Log [ Perfarmance Analysis

Az Wanable...

2K | Cancel | Save bz Default| FRezet Defaultz Help

(V-7) IS

-1l.0v7 -0.8v -0.6W -0.47 -0.27 ov 0. 27 0.4v7 0.

VIVD)

(V-4) Jsuo




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

05 SHus A lod whausi aS puiuw oudlgs> (s cuowd ol >
0 9 inww |y V=Y JSLw Hlawe o)l dgus el — wdg (i
, J9 wlouis Primary Sweep <ouwd )5 DC SWEEP

0,y U S wlxil |, Secondray Sweep 12 .85 olxl

390 5b 505

Simulation Settings - WE E

General  Analysis llnclude Files] Libraries] Stimulus ] I:Iptil:uns] D' ata Collection ] Prabe Windl:uw]

Analyziz type: Sweep varable

|DE Sweep ﬂ " Voltage source

- " Current zource I—_|

ptu:l.ns. " Global parameter

"mar‘l" SWD " Model parameter

M Secondary Sweep P I—
-

Ik ante Carlow orst Caze Temperature

[ Parametric Sweep

1T emperature [Sweep) Sweep type

[]5Save Bias Point C Linear

[]Load Bias Point Ii
" Logarithmic

 Value list |25 45 50

k. | Cancel | Apply | Help |

Coaud > 9 S wlxil |, Temperature o,=y (ol )

558 Wy Jud=i ol ) adles sw aS |, sulos Value List
s L (2) Solosss azts 55 9 308 OK o 1S Latoine |,
aS 1> adlgs> . auglu |, V-I ixio Ju8 s aiolo . aud>

8l aslgs imled 5 ©Hgo A (i

)




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

VIVD

(V-0) Js

19 CaanSai 5We U9l > @ -A

lo |, wlowdais DC SWEEP ouuwd > 9 Luiw | 505 5lawo

VEVEUIY,Ch By LU
VD
RIapdy
1k
N D1N750
— 10V D1 7%




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation Settings - WE @

General Analysis llnclude Files] Libraries] Stimuluz ] Dptiu:uns] [rata Collection ] Probe Windnw]

Analyziz type: Sweep vanable

DC Sweep + ‘foltage source I arne;

" Cumrent source

O ptions:

" Global parameter

Frimary Swee
[1Secondary Sweep ~
[IMonte Carlofwforst Case Temperature
[C]Parametric Sweep

[T ernperature [5weep) Jweep bipe
[1Save Bias Point

" Model parameter

Start value:

Tl

! ! * Linear
[Load Biaz Point End walue:
" Logarithmic: | .
[nzrement;
" Walue list |

(] | Cancel | Help

(A-)) Jsw

a; aS Jdulos o liw LVD zoo JSi 9 3uS Run |, oo

Sy dlg> 55 g0




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

« paiSao odlaiwl 5 Hlae 51 BIT avnzidiw (suxio UL Sy

Q1 PRIMARY SWEEP
. vce
OVde— Q- S awlbe |
™ Q2n3904 - AL
ib
|, SECONDARY SWEEP o
0Ade
| AaS pudaio A-Y awlo
=0

Simulation Settings - Q @

General Analyzis llnclude Files] Libraries] Stirnulz ] Dptinns] [rata Collection ] Probe 'W'inu:lu:uw]

Analyziz type: Sweep variable

DL Sweep * “oltage zource t arme: WiE

_ " Current source
Optiong:

" Global parameter

Primary Swesp " Model parameter

(w5 econdary Sweep

r~ |—
[k ante CarloSwforst Caze Temperature

[C1Parametric Sweep
[]Temperature [Sweep) Sweep ype

[15ave Bias Paint & Linear Start value: 1]
[ILoad Bias Paint - End value: I'IEi
" Logarithmic
Increment; 0o

" Walue list |

(] | Cancel Help

(31) JSa




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation Settings - Q @

General Analysis llnclude Filesl Libraries] Stimuluz ] Dptiu:uns] Data Collection ] Frobe 'W'indu:uw]

Analyziz type: Sweep variable

|DC Sweep | " Voltage source Mame: Ib
. {* Curent source
Options:

" Global parameter
Primary Sweep

y s " Model parameter
%5 econdary Sweep ~ Ii
[Ikonte Carlofworst Caze Temperature

[ |Parametric Sweep
[T emperature [Sweep) Sweep type

[]5ave Biaz Paint & Linear Start value: il
[]Load Biaz Paint - End value: Ih'ni
" Logarithriic:
Increment; 2000

" Value list |

(] | Cancel | Apply Help

(a-Y) S

120ma

o ICiQl;}

ab Ssy (2] ) sl 1L IC v Sl aS 1S s

355 51 H9asds




A A A A A A A A A A A AT AT A A TAT AT TATTASTA
P pogSbo Vlgi S el vyl -1 e
5 SHlase ax Slsl a4 aS el pudlgs (50 Vo-) Hlos s
S oy Jlassl welse ¢l @y wlgs ,iSTa> RL

VL

Ry
IK

(Y+-1) a0

PuiS o i Syioll wige s |, RL Lol 1b L8 ol sl

b puiS _sw b |, PARAMETERS . LIBRARY s

G, Sy s deub ol ( PARAMETERS: ) Slonis

PADD (SO i ) )90

Display Properties

MHame: “alue

Valug: |IRL AL}

S oSS Lls ( PARANETERS:) g, s 05 |, OK

59 50 VoY o=y




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

¥ Orcad) Capture - Lite Edition - [Property Editor]

P Fie Edit ¥iew Place Macro Accessories Options Window Help NEE
o8| £| sl=lE] 2 |[B|S8] o] (@l =] ] = 2

SCHEMATIC1-JKKJ - h||:|| » \%| | \ | | V\ | I | \W| |

| New Column Apply | Display..| Delete Praperty | Fiter by: [« Current properties > ~| _Hen

I Color [pesignator]  Graphic [ i | [ i [ ion Type [Pant [PCB Faotpri «

j SCHEMATICY : PAGE1 : 2| [.roe RARAM Normal J FSpice Model 100396 2
[ I\Parts £ Gchematic Nets £ Pins £ Tile Blocks 4 Glohals 4 Forts £ Aliases / K L‘L
Ready

g start %) Orcad Capture - Lit... ﬁﬁ untitled - Paint

Q)Mwbwjbﬁl)dlomgogjl)()m

PuiSU0 3 )

Add New Column X

M arme:

|HL_xmL|

Walue:
|1 K

Enter a name and click Apply or OF, ko add a columndrow to the
praperty editar and aptionally the current filter [buk nat the <Curent
propertiess filker].

Mo properties will be added to selected objects until you enter a value
here or in the newly created cells in the property editor spreadzheet.

u

| Apply | k. Cancel Help

|, ul ,laie Value: ) g 5ol U Gouwd Name: cooawd >




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

TrL_vaL
T

puiS s SIS ( ) So, OK 05 5l a2 . pud> w19

Sl [ 50 @S 0o 5b oy 53 9 s o b ((B5E) o
.N:.,/S_._o)g Ls\.Lo| Ax0.0 U 9 p.uS S\O
Display Properties .

Fant
Mame: AL WAL
ame = Arial 7
- 1K
Value: Change... | ze Default|
Dizplay Format
. Color
" Do Mot Dizplay
T Walue Only | Default j
* Mame and Yalue :
Raotation
l'ﬁ- Nal‘ﬂE |:|r'||_',' l";" D-:- l:"" -IED-:-
" Both if ¥alue Exists g o
0k, | Cancel | Help |

@ |, Ol 9 puiSio wlzul |, Dc Sweep « New Simulation s
PuS (50 3 )T JSow wjgs

coowl Slw anw g9, ,lase 1 Start Value

owl Sl as ol Slass @ End Value

owl Sslw aun s uliuo @ Increment

g s | yiol,l ol Parameter name woowd >

AS Runly Slawe 9 S Ok VUL J>lho plul 5l asy




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation Settings - JKKJ X

General Analysis llnclude Filesl Libraries] Stimuluz ] I:Iptil:unsl Drata Collection ] Frobe 'W'indcuw]

Analyziz bype: Sweep vanable

DC Sweep " “altage source
. " Current source
Dptions:

* Global parameter

Prirnary 5 wesp " Model parameter

[]5ecandary Sweep _ l—
[Monte CarloSsorst Case £ Temperature Parameter name: JRL_VAL
[Parametric Sweep
1T emperature [Sweep)

[15ave Biaz Paint Start value: 100

Sweep type

' Linear

o End wvalue: 100K,
" Logarithrnic | t -
norerment:

[]Laad Biaz Paint

" Walue list |

k. | Cancel | Help
() oY) JSi

iy 4 Jol Ulgs eSSl VLS Sl Hlae WSS Run 5l asy

VL * VL / RL_VAL

390 043 05 g9e JSaw LS ol b

2.0 et M.
7~ N
pd NG
e
e N
1.0 / \..
7~ N
- N
/ \
— ——

0
o V(VL) * V(VL) / RL_VAL
RL_VAL

:OP-AMP 0,87 Guwlxo-11




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

PSS swo sawyyy OP-AMP 6,0, w0 -.S|)._J |) ) )l.\.o
S oslaiwl VSIN 5l low sy auS «wds
oS sw oslaiwl Transint =5 ;| 50 SIMULAT sl

R WV WL VB AV

R2w,
VCC_BAR 40K
VCC_CIRCLE
V3 g
— 10
2 R1
0 S A 2
— p— 1k
-0
o 3 R3 § v
VCC_CIRCLE 1k
» @ VOFF =0 ~
VAMPL = 20mv VCC_BAR
FREQ = 100h
— -0 =0
-0
Analyziz bype:

|Time Dramain [Transient]ﬂ

) b 03l 51 a5 5 awiS SulS (T2 ) o5,
(1/F) wolis Ulo; @ a>gi L |, Run to time .S olxil 1)
5 a8 S (12 ) 59, 8 2iS OK 9 03,5 (o> laio

zoo JSob 50 1= L b Giwlos 1Y S ale (s>,

.\_wl.u.o S>g)9




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

2 0mi¥
10mv
—1 0mi¥
—2 Om¥

11

o ViRl

Time

Z)

o WiR3

Tine

Y)

(M

aS i 5w

(-R2/R1) 0,4




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

1S ) 9t | )i 00GS g 0 ey Aawlxo -1Y
puiSao (s b CE 00isS Cygdi 55 5law >
puwaSuo 05leiwl 3959 5,5 VSIN 5l 50 Hlow ol )
8 s a6le wlowdhii.asS ,1i86L VIN oL @ | Sag,9

AS s 0d i | Hlaw 5y JSow 5y cauol w

VCC_BAR VCC_BAR
. V2 RC
10 — R1 5K
T 120K
1 C2
o1 Q2| 200U
VIN |
1 Q2N2222
100U
R5
V4 R4 10K
VOFF =0 @ C3
VAMPL = 4MV 1DK§ RE 500U —=
FREQ = 10KH 1K

* *— *

FHE

(") o, wwlgi s YU JSow auile s,138 LABLE sl
S Olssol | g3 b5 5,60 LABLE g oS SulS
9 Wzl |, ol Jud=s SIMULAT &l lawe pladl 5l as

awS Jols 171 JSos awibo




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation 5ettings - 5 @

General Analysis llnu:luu:le Files] Libraries] Stirnulus ] Dptinns] Data Collection ] Probe Windnw]

Analyziz type:

Fun ko time; 200Uz gecondz [TSTOP]

s Start zaving data after: |0 geconds

Transient optiong
[tonte Carlo W arst Caze b azimum ztep size: secohds
[(JParametric Sweep

[T emperature [Sweep) [T Skip the initial ransient bias point calculation [SEIPEF)

[15ave Biaz Paint
[JLaad Biaz Paint

General Settings

Output File Options. ..

k. | Cancel | Help

(7)) Jsa
c S sw oadlie H YT JSLw Hlae 0SS RUN I oy
S Joe 55 Bub 4 Vlojod j9b @ VIN Ui Sy
sl |, ADD PLOT TO WINDOW «ii$ PLOT a |
1S Ul [, VIN 5 03,8 SuS (15) (sg, amy 2

S0 Sl oymy 5> alSlax Heb @y Sxgy9 5WWg LIS ol b

Sgino o3l wliw




A

ASTASTASTASTAS T ATV AS AN TVAS VATV ATV AS T ATV ASN T ATV AT A

100mW

o Vi{VIN}

ow

~100mV

o=
o vicz:zy

0= 40us S0 BOus loou=s  1z0us l40u=  lG0us le0u= Z00u=

(AY-T) JSuis

1S ) g il pd 0SS wwgsi LU Sligy Auwlxe-1Y
s b Sligy pudles (s Ll ol L3> S ooy b 505l

.p.uS S\ ) I) CB O.L&JS

VCC_WAVE
VCC_WAVE
™ Re¢
.|V 5k c2
pe— R1 I I
T 15v 470k 500U
p— vV
-0 Q1
4 Q2N2222 RI
= 1Dk§
C3 100u
|
c4 ' V6
j— R2 Re 1Vac
100u 30k 1k 0Vde
. 3 l
-0

LSS s 0slaiwl AC SWEEP = 51,18 el Sl




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

S 51 05 aiolo | ,usleo g ooy AC SWEEP s,ls

!

Simulation Settings - we

General Analysiz llnclude Files] Libraries] Shimuluz ] Dptiu:uns] Data Collection ] Probe Windu:uw]

Analpsis type: AC Sweep Type

AL Sweep/Moize ﬂ & (Lirees Start Frequency: |_|:|1
Options: * Logarithmic End Frequency:  |1GEG
General Settings Decade - Pointz/Decade: |2EI

[ IMonte Carlo/worst Case

[CParametric Sweep Noise Analpsis

[ Temperature [Sweep)

[]Sawve Biaz Point [ Enabled

[JLoad Bias Point

111

Output File Ophions

[ Include detailed bias point information for nonlinear
controlled sources and semiconductors [(OF)

QE. | Cancel | Apply | Help |

U >0 JSawe auS Run | Hlae VU J=lhe pll 5l as

Ade Ulio | 0aiuS wugss BU Sligy aS s (sw ) Wgo

407

1oy

R

10mHz 1.0Hz 100Hz 10KH=z 1.0MHz 100MHz 10GH=z

ov

o ViCZ:2Z}




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

r i s, lae Jud=i-1 Y

5250l ;3 Q39 Q2 ,Q1 Sld =95 aS puiuw pudlgs> w0
oslaiwl il L= 5l ylao ool Judss Sl wcowl @gSs

. D94 (SO

=
Il
=
-
I~
<]
-
P
FRE [o2—<TH
24
-
=
RE 02— H
<
IH
o
P
FRE [o2—<H
) -
5
v
=

WCL| | 7 N 7
hi— T . CLK S oLk S SoLK
10k | . areh L ok . ol
K| K |x K|
< E E E
VOFF =00 o o o
YAMPL = 5Y
FREG = 2K

5,5 paiw I b oM s wusog LU Slawe us,SRuN 1 LS
Cowadd > g options @V »5,lg Simulation setting o,=i, >
Cueog 9 S wlxil |, (Gate_ Level simulation). Category

Jul=s o= (VF - JSoi) asS paseine ) 1@ QWS quld
AsS Run ) low 9 auS Ok g 05900 pudais | wugiilys
O aS S w oy giwles Hlaw wlio S wouwd zgo JSow

cowl 00u oy i (VY —-Y) JSw




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation Settings - WE @

General] Analyziz ] [hizlude Files] Libraries] Stimuluz  Options l Data Collection ] Probe Windnw]

Cat g i
el Timing kMode

Analog Simulation ~ L
[3 ate-level Simulation Minimurn

Cutput file

* Typical
" Masirum

" ‘whorst-case [mindmax)

[ Suppress simulation emar messages in waveborm data file.

Initialize all flip-flops to: (1
Drefault [ A0 level for .-“-‘-..n’ =t |_1:|

Advanced Options... | Fezet |

k. | Cancel | | Help |

(1 ¥-)) JSi

e T T e oy oy S B 5 oy Ly B e ot R RO | s oy T T e 5t
03 N N N T h—t — — —— T
0s 0. 5ms 1. 0ms 1. 5us 2. 0ns 2. 5us 3. 0ns 3. 5us 4. Ous

Time

OV ¥-T) JSio




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Hldo iyei 9 e Udleo oL -10
adasi 95 5l | Ll 0,95 9 wisi Usleo pudles (s 505 ol 5o

.p_J_)sl Cuu)cul) ABB

R1 R3
My * AMA
5k
10k R5
5k
v - Cf1
17—
T g R2 100U @n
R4 Tk 1MA
A o g
10k -0

(Ise) oligS Jlail Ll,=> 5 (VOC) U Hlae 5Wg 3L LIS wul Sy
l, U3l Voc ws,S o Sy oS oy |, Ag B alnss g 5l
puiSao Ul 50l |, 100t Jio (53,30 waoglio g 03,5 Wi>
paiSao Wl | 50 ,lawe 5Ldg Bias point Jd=i 5l eslawl U
|, 1f Jio (sS>9S wnglin Ul Sl> @, 5o Ise a8l sl
abyl, 5l 9 puiSan awlxo | 0ligS Jlail Ul,> g 03,5 uSul>
Aoy b oioe b g Usleo Hlaw 03,8 awlxo | ,lae Rth ;5

Rth= Voc / Ise

cowl 000 ooy Ui d=y axsn Sl JSw )y J>ho ol




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

R1 R3 12.00V]
MM * My '
5k
""" 7.000 10k R5
2.000V] 5Kk
| v R7
17—
e R2 100t C) 11
10.00V/ = 1k T
; R4 1MA
Ay == oV
10k 0
(0-)) Jsaw
wowl g VY aS aaauwe wlaw | Vo VU S
R1 R3
1.069mA N9 7 14uAll 1.097mA
10k g
| v R7
17— s 1f
el 1.069mA| R2
' R4 Tk
10k 0
(10-Y) JSu

owl uol o V.0Vl Ise VU JSow s

Rth= 12/ 1.097 = 11k

Rth
: A A A
111k
@\ Ise Rth Voo ——
' /1.097 ma 11k 12v T
= E
-




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

: B 9 wadow Uylao Hd 50 -1 F

oslasiwl Ac Sweep Jd=s 5l wlilaw 55 56 ws,S gy sl

L o> 5l our 518 Bl eudle> (5o 515 sl ) owiSse
LS oadliw | Lol ul,> 56 G| uizxod 9 wlw 3L

L1 R2

10uH 10k

Vi1 § R1 § R3 100u

0Vde ™=

ACPHASE = 60 —
Ol Sy, L8 Gl Sby eusS Laziw |, AC guo 56 U il

ACPHASE

unaigsis b5 5lado (7 ) caomad > 9 05,5 SWS il

i| ACPHASE
&l

5L aS Sl o,y > 9 2wiS SulS (Di]y (sq, a2y g .l

. [ ..
Sa, )L9 C s uLzul |) ( Mame and Walue ) . b_g.uu 0
Do o Suilowd axen

ilo |, l 9 2uguAc Sweep @ VU J>lwo plil 5l s

S Jols (15-1) JSoi




ASTASTASTASTVAS ATV AS VAN TV AS VAN TVAS VAT ATV AS AT AN VAT AT ATV A

Simulation Settings - wq @

General Analysiz llnu:luu:le Filesl Libraries] Shimulus ] I:Ipticuns] Data Collection ] Probe 'W'indu:uw]

Analysiz type: AL Sweep Type

AL Sweep/Moize (¥ Linear Start Frequency: |1k
Options: " Lagarithmic End Frequency: | 100k
General Settings Total Points: 10
[Ikonte CarloMorst Caze

[P arametric Sweep NBise Anapeis

[T emperature [Sweep)

[15ave Biaz Paint | Enabled

[1Load Bias Paint li

Output File O ptions

[ Include detailed bias point information for nonlinear
controlled sources and zemiconductars [OF]

k. | Cancel | Help

(15-1) S

oas Sy (F7) Add Trace,s auS Run I, ,lao g 05, Ok
S aslol il pule 4 (P) S 5ldg 9 0> 5B lase
s L3 (IP(CL) ) wyeo @ |y 0l 5 05,5 Llsasl [, 101 Mis
el 5w A>gi0 S 038l | sl 5 o 516 BVl S|
owl a5 YA Lib,> Sl g as)s a0 Ll BMas| aS

L Ll 51 @Mast () 5-F )o Waslde 516 @Misl () 5-Y ) JSoi




ASTASTASTANTVAS VAN TVAS VATV ATV AT AT AT AST A

A

ASTAST ATV A

40d

0d
P O O O I T T T T T R R T A A O A A [
0OHz 10¥Hz Z0KHz 30FHz 40FHz SOHHz SOFHz T0KHz S0FHz S0FHz 100KHzZ
o VPiCl:Z) « VPI{LL:Z})
Frequency
(V5 -Y) JSi
100d
od
-100d
-200d
OHz 10KHz 20KHz 30KHz 40KHz 50KHz 60KHz 70KHz 80KHz 90KHz 100KHz
o IP(C1) o IP(LL)
Frequency

() 5-Y )JSw

www.esud83.mihanblog.com

amin sheikh najdi




