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FEAERTE 1

BIoHNAHSONTERQAQAAPILYO 3 ¢Bmt t O, 1 s r@

Settings

T settings X
Operation Schematic Waveforms SPICE Save Defaults
Netlist Options Compression Search Paths Internet Hacks

Style/Convention

[ @ Convert 'y to 'u' [*]

YA 0%ZuT&KRY

[ Reverse comp. order

| (BAREEBHETO
e L)

8 Default Libraries[*]

[*] Setting remembered between program invocations.

Reset to Default Values

OK o)l AT
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IR

[T settings X |
E 1 : 5‘( (} E S Netlist Option: Compression  Search Paths Internet  Hacks
Operation Waveforms SPICE Save Defaults
[ |
. Allow direct component pin shorts[*] [ Fomit Broperties(¥]
= Automatically scroll the view[*] (]
Tah v
Mark text justification anchor points O anoma
Mark unconnected pins & Size[*] 28 ;%
E 1A 5\( Show schematic grid points[*] &
n Bold[*] @
Orthogonal snap wires [
= —
Ortho stretch mode[*] [
Cut angled wires during stretch @
Color Scheme[*]

ﬁ\il- HBED ﬁ:,?% A~ ELI: G| ( {E :'%1'i ) Un-do history size: 500

5 7. 1 v
Pen thickness[*} Keyboard Shortcuts[*]

Show Title Blocks[*] &
Reverse Mouse Wheel Scroll[*] (]

Cursor type[*]:  Auto v

[*] Setting remembered between program invocations.

Reset to Default Values

cory || a7
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=074
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| [9 Settings

Netlist Options

Operation

Schematic

Compression

Search Paths Internet Hacks

Waveforms SPICE Save Defaults

Marching Waveforms (@

Generate Expanded Listing[*] £

Save all open files on start of simulation[*] (]

Automatically delete .raw files[*] ()

Background image[*]: da Vinci v
Toolbar Style[*]: Default ~

= Toolbar icon size[*]: Smaller ~
Waveform Plotting Thread Priority[*]: ~ medium v

RAM for Fast Access Conversion[*]: 50%

Directory for Temporary Files[*]
C:¥Users¥kitag¥AppData¥Local¥Temp

<

[*] Setting remembered between program invocations.

Reset to Default Values

OK

vt VT

C1AZ Y
174 (9] 1
1174 ]
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W Settings X
Netlist Options Compression Search Paths Internet Hacks
Operation Schematic Waveforms SPICE Save Defaults

5 S [ Data trace width[*]: 2 v~ ]
7 - “J I\ t EE_& Hﬂ L) jj o Cursor width[*]: 2 v
\J ) l/ 0) %7% III]EEIEl % K &) ': Use radian measure in waveform expressions[*] (]

Mouse cursor type[*]:  Auto ™

Font[*]: Tahoma v
Font point size[*]: 12 +  ([JBold Font[*]
Color Scheme[*] Open Plot Defs Keyboard Shortcuts[*]

Directory for .raw and .log data files[*]

Store .raw and .log data files in a specific directory[*] []

Browse

[*] Setting remembered between program invocations.

Reset to Default Values

oK Fyut)l AT
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A= a—d&Y [Tools] — [Color preferences]

Y 3
[9 Color Palette Editor X &7 Color Palette Editor X
¥ WaveForm (i _Schematic B Netlist Schematic [ Netlist

V1) V) V(B V) VB) V6)
VD V@ VO) Va0 Van Vi)

TI7DERMNEBIZEH

| RIS IS SRS AL

Click on an item above to change its color. Click on an item above to change its color.

Selected Ite Background v Selected Item] Background v
o )

Selected Item Color Mix

Selected Item Color Mix
Red: Red: B o Cancel
Green: Green: | E Apply
Blue: Blue: i 295 Defaults

770 ERZAIC

FEEREKOETERZAIS
(W78)

(EE)
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I Color Palette Editor X

US WaveForm J Schematic B Netlist
V) V@) V@) V@) VE) V)

V(7)) V8) V(O v(0) v V(12

JI7DEREBICLIZGE.
SHERBRYBFERICT HE.
T ITMEHPT LD

Asis

Click to edit trace V(4) color

Selected Item| Axis v

Selected Item Color Mix

Red: I Cancel
Green: B Apply
Blue: I

Defaults

737DEzERIZUEE)
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(Y2al—avA  (—HROBEERIKREE)
DFEC)

BREDEBELTEEERIEZABLT, BIEEIERLVDDE
f—livcc (BERDEEIXVSSEIIVEE) Z{F+45Z¢&
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NE555 (324 <—IC) O N IR [E] I8

B/R VCC

THRS
CV

TRIG

GND

8

I

Zvcee
3

/

995

>

)

>

INL—43
(BIE L& ER)

O

3 ouT
7

‘1

DIS

—VCC
3

RST
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NES55D iR E R

Comparator (B[ LL R 28) BJT (Bipolar Junction Transistor)
Ve — B
o ) VBEGJx
Vt—vV—>0 - Vy = "H" E C
Vt—V-<0 >V,="L" Vpg=0.6 > C—ERHON
RS-FF (Reset- Inverter
set flip-flop) >_
0 0  Hold Hold IN  OUT
e =l 010 L H
: 10 1 0 H Y
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NES55Z2 ALV =214 —D A

VCC
8 2 vec 555
| /3
THRS / -
6
R Q
R2 CV > R1
| : |
— C2
i \ > s Q Do 3 o OUT
Push 2 _1 @, l 3:6
Switch - 1 B (Set)
(Normally H 3VCC rea 7| DIS
—open) 1 4 (———-\
v RSTL ER1E (Reset) T c1
GND VCC

Y4
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VCC

8 ) 555

U 3 VCC

THRS (
v // ) R Q
5
fcz ]
TRIG |\ i:::>—s Q [;>03 ot
2 ~ O

1\ A

- \\1 ST : <) FE & (Set)

—

eno 3YCC vee & (Reset) U R2
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WwoKYEEER I wHDLHIZP oKLY

R3 ﬁ / Cl LEDAS&EAT
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B\ | \_E
VBE
C3 = R4
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R1 A
—L] 0 V2(jw) T ﬁCﬁH‘ﬁ'
V1 - C1 3 .
() @ © ;\]% i A E (-20dB/Dec)
D > |EESRETEN S
— | BRIR¥EEE, ‘
\ L
1 2C12R1% — E SR &
\/ + w C1R1 B B A B IR B (rad/s)
NS v2(t) +  Transientf24T
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V4 V4 §
2 e @E&bﬁ&?&!:b\b\éﬂ{k@ﬁ%ﬁo
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BZATHIS

1. BRHIZBAMZTITHEFT BUEEDRICAR—RAZZETE
INC&E(V,AF, HGEDEALITERET])
5l1:100fFE=1X100f (T LRT7TYER)
B2 imHZE =l Im (SYA1)—)
2. XA4H0FuTERT (%)

3. AHIEIMEG, =) IEImEd 5

SPICER I AL —ATIIAXFENMNXZFIZRILED ELTHREHN
BHDTMEMD BHTMHNDOMEL =8

X% 3. B IAL—2FRDORIREA, BIRZXMTTEFHTIE, 7470
ERI=HICuNMERSNDEIIENSLY,
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SIHEEE T

SI: International System of Units

o] }R CTH T<AHH
X, QF%L/J\E“L\

[EPRESWMENS

SIzEEEF% |

LT

L\ﬁfz
AL 2 (S04

JH_E)

Hox=7 SVl YEEER
PET A 1015
T T 1012
G 5 10°
MEG A 106
K 0O 103
m =y 103
u E&tri= 106
n +/ 1079
P E 1012
f AN 1015
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SHZERFFDRE

0 N Ok W

1/(IMEG) =?
1/(Im) =7
1/(1Tu) =7

1/(In) =7
(IMEG)/(1k) =?
(1K)/(1IMEG) = ?
I/(Im*1m) =7
I/(In+ 1In) =7
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Transient@2 4T (f5 80 = R5fE]) DR TE

RETTA2DEmPEBNENARN—REHI)V
Configure Analysis Z1E R
Transient? 2 % 5% i
SPICEAXY >V F DX FHZ R RR T T X EE (A&
BUOAR—RZHIJyIL. RunTY2alb—a i

i swdep Noise DC Transfer DC op pnt Transient Frequency Response
erform a non-linear, time-domain simulation.
w45 AR EBIAT DR

Time to start saving data:

= . Lol -
(ERREDEFZR-L\5
Start external DC supply voltages at 0V: [ |

Stop simulating if steady state is detected: | é fd: E [i ~ E%*)J @ H @ %:5 % (i
Don't reset T=0 when steady state is detected: h ~
Step the load current sourcelz O i M\ g fd‘ L \ T: &) (o] )

by BRI ZIAIED IR (L3
e S ”f‘%oSPICE”gf ?" L— 53 BERI 21 A% B B

RELTLND, )

LI E

Skip initial operating point solution: (B

Syntax: .tran <Tprint> <Tstop> [<Tstart> [<Tmaxstep>]] [<option> [<optiol
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SHIE2. 1(1)

1. NE555ZRAW-A4T—DAMIvFEANT-£.

2.

H AOUTH 'H' 1272V &1+ ST, ZR1, Cl

DR TERE
NE555z2 ALV - IRFF D FHEIRFHT,ZR1, R2,

CIOXKTHxRH
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SHIE2 . 1(2)

3. SFE2. 18iOLFARIBEDIIaL—30%F1TLN,
O, FERDT S ITEPDFI7AILICL TR B &L (
J—J0F(IZRRYATIF T, PDFE AT L Id&LY)

— #EROYSTIZIE. (D), LEDIZINH A EE, V(BASE),

V(TRIG), VIOUT)&R9 &

4, DRal—Iia iERMo. RATEFRIT . HKTEFE
Tope BT, ZHTEL. ENETNDEEEIZK T
SR ERE(%)ERD K
— T=12L. Tonl&. VIOUT)AN'HIGH 45 B85/ Topeld. V(OUT)

MNLOW' LR HBFRIEEERT Do
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o IR D H B

AR T T2 TYERL =R ZOfficeV 7 FETHERAT 5EF
1. A=a—:Tools — Write to a .emf file

2. WHEEI7AILZEMNITTRE

3. RETZSHKIXEMF(Enhanced Meta File)D &

AL —iavT—a2NHA

AL —Ia R (${E) ZExcel PNV IR YT 7 THERALI-LVEE
BRELEWNWISTDOOA4KRDEI)yY

A= 1 —:File — Export data as text

REELEVWERE. EiiEx CTRLEYF—ZHLGEHALEIRL., OKRE2Y
000

4. T7A4ILE L. BEFIZ" EEBE . txt" &35 (PRNEZ ) s
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EmDIE—

BT 5 TEIERLIZL\EE

1. EREZIE—LEUWMESIE. BBRROOAE2E0)9D
2. US57%FAE—LIEWEEIE. TITDVAVRDEI)vY
3. *Z=a—:Tools — Copy bitmap to Clipboard

4. BEYFTFETR—RM(CTRL + v) &3EAT

GEE)

. RERESNTWAEFDORTAE—INBDT. TOHREYFTITED
RESIZEDOETHIDOEFTITBHIE,

2. BEERTRNE=ROEVNIYYTT—2HO T, BT XHE/NT
%)&ié;_t?‘ci(?‘ci%)f:&x HZF @) a RESITH R/ L THBO
E—d45Z¢,

36



il

Hold
5.0V —+
2.5V
0.0V
V(out)
< Tl >
V(thrs)
2
1% (t) _____ § VCC
P g
Set Iy Reset

R1, CLEIBSDFEEBHRFIEIX. V() = vee( - e-wlclt)

B2FE2 1 (1) ok vk

2
V(t=T) =ZVCC @& ERS-FFAResetE . XA ¥ —ERICZA v F

3
HENs£T. BF=FLT S,

1 T 2
vee(1 — e rica™) = ZVCCE Y. Ty = RLC1InE3)
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4.5V

4.0V

3.5V < ; ¢
3.0V-

2.5V c d
2.0V < >
1.5V

1.0V TR

0.5V

1
R1+R2, CIEIBE D FEASME (X, V(t) = VCC(l — ¢ RITRDCT)

R2, C1EIEE DB, V() =VCCe RacTt

T E R IAREZt,, B T R, FTERHBRZt,, TEL T R,
([>T ty=ty) & LT, TREEML & WEREM,ZRKD D,
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Vit)= VCCE R 2% t=0 £ BWVWT, TEFHEOREZR WS &,
( _ 1 tso) 1 3
V(tso) = VCC\1 —e (R1+R2)C1 — §VCC SV tso=(R1+ R2)C11n(§)

1
Vit = vee (1 - o mRmEts) - Zyec £y, to = (R1+RCING)

3
TBREA I, b, =ty — tgo = (R1+ R2)C1 {ln(B) —In (§>} = (R1 + R2)C1In(2)

Vt)=0t R 2BZ % t=0 EHWVWT, HBFEOXEH WD &,

1 2 3
V(tRO) = VCCe_RZCItRO = §VCC J: U N tRO — RZClln(E)

1 1
V(tpy) = VCCe R2CI'RL = §VCC KV tgy = R2C1In(3)

3
IERFE L. ta = tr1 — tro = R2C1 {ln(B) —In <§>} = R2(C1In(2)

FIRFEHAIZ. T, =t,+t; = (R1+ 2R2)C1In(2)
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ATA4D

TS —/N\—A_RXT4>7% (Energy Harvesting)
= BRIRLF—DEN~DEHE
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I+ o—N\—RRT42% [

PMIC (Power Management IC)

RERT s
R B &= .
fﬁ’ﬁ%’ 1> E:E&"i'f‘ L »| DC-DCZEH | ¥/ | 7OFaI—43
- RERT \ E T Ay
« IREIRERFEE B =
A T T
B g : BRE  HARERE BEEF
- I > l/ — ;EE_a'{k'u
BRI CHARGE OPGOOD SLEEP
— BERIRILF—

— #HlEMES
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NI&EE M (Solar cell) D %ﬁﬁ@ 7

[ER FEEPE
> FEOER

: ()
ﬁ'{;I*)lij“/—\fJ Y ¥

PMICIZ. EAH (EE) NRKIZHEDES ]

[ZHIEIL TLVS
(MPPT: Maximum Power Point Tracking)
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DCHzEAT (T Eh=5E L) DERTE

O R T T4 2DEPMPEIENTNARR—RETHT) 9D

— Configure Analysis ZZRL . DC sweepF T IZFETEZEITD
— SPICE&R S DX FH(de~ZFRIBRR I T42E@EICEE
— BUAR—RZHY')yIL.RunTo2al—a g

¥ Configure Analysis X

Transient AC Analy4 : oise DC Transfer DC op pnt Transient Frequency Response

Compute the DC operating point of a circuit while stepping independent sources and
treating capacitances as open circuits and inductances as short circuits.

1st Source 2nd Source 3rd Source / % 1 I: é -u- T: L \ %E: J:T:ij?\ O) % ﬁ-ﬁ

Name of 1st source to sweep: V1

Type of sweep: Linear - <« %E%1to)éﬁ7‘j—
e BRERTER

Stop value:

Increment: 10mv \ _—
Z1LDfE =
Syntax: .dc [<oct,dec,lin>] <Sourcel> <Start> <Stop> [<Incr>] [<source2> ...] [ A
Goviorain 4 %554 HSPICER %

‘_ OK ‘ Cancel
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INTA—R XA —T (Parameter sweep)

AdocV10 2.4 10mVy
Step param lgen list OmA 100mA 200mA 300mA <

step AT PR CEMEZIETET 5.
ZHIE. {Igen) D LHIZ{}THL,

meas dc Pmax max I{V1)*v1
meas dc Vmax find V1 when V1 PFvi1=Pmax

meas dc Imax find V1) when V1 )*v1=Pmax -
.meas (.measurement) B 43 C B &8l

— & EZ1TDo
§R5 * Pmax mKXEN

0.1  Vmax sxKENELGDHEE
o Z ) e Imax REBHNELGDHER

{I;uen}!f ose §:§; RFEZZIESETHEEE
3 Cj” IbZ BT 5T /N TA—
- T | BRA=TEES,

= N S (TALITA4T)DAR
(X, .op7AAVED )Y,

45

maodel Dsc D{ls=80n Rs=0.1 N=1.9)



S g m
/J-Ii fiz,&8 ﬁ
IS0 LETHI)YY

Add Plot Pane Below#&EIR 7" "

SBINSNI=ZED T STRRA e
=N

Add Tracesz1EiR e

Expression(s) to add:##lZ
VA I(V1)ZEA T

— ALTZERLAENLVIZSYYD
TH,. BAKRTTES
RRSNT=T TTDHEED RKeFLMEDE EEASD
WMFax')yIL T, Top =
600mW, Bottom=-100mW|[Z
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