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Few Dlesign Database

Location | Password I

=|:'=_ Proiel 99 SE stores all design documents in an integrated design database.
= Depending upon the siorage iype, documenis arve either siored in a single design
database or as stand-alone files and folders on your disk drive.

For hoth storage types use Design Explorer to create documents and folders within
the design database io organize your design.

Design Storage Type M5 Access Datahase EI
M Access Datahase

M5 Access fype stores all design decuments in a sT{EEEME RN " /
databagse. R
Datahase File Name MyDesignl ddh |
Database Location
a— | |

0K Cancel Help
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Name and Location | Date Modified | Advanced
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New Search ‘ Find -~ Close |
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Options |Aﬂl.ra.m:ed Options |

 Annetate Optons

2 Parts B3|

Current sheet only
[] Iznore selected paris

— Group Paris Together If Maich By
Part Type
[ PartField1  [] PartField9 [ Library Part Field 1

[ PartField2 [ PariField10 [ Library PartField 2
[ PariField3 [ PartField11  [7 Library PartField 3
[ PartField4 [ PariField12 [ Library PartField 4
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[ PartField6 [ PariField14 [ LibraryPartField 6
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| Rz R4

% 1 Up then across
' 2 Down then across
A1
' 3 Across then up
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| ox | ‘ Canrel | ‘ Help |
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e Options Advanced Options |
2. (= %

Sheet—by—Sheet T F4HF

— Designator Range
These options are used to control the annotation

> JEUEN — rocess on the selected sheets. The From and To
‘ﬁ”r“ﬁﬁﬁﬁ J A E X i */]( E..u.,...-. soeioe] Ghe comae & decinnalrcs meed om
. . Include a Suffix to append a numeric or alpha
ERFEER EO JEH. character to the end of each designator [eg. 1.

Sheets that are not enabled are annotated
according to the settings on the Options Tab.

Sheets in Project IFru:urn ITu:u Suffis ﬂ
[¥ Serial Interface.sch 100 Al

.|

All On | All Off |

OK I Cancell Help |




G ERSRAE KRS

A D B P A P ORI R R e S e, g (RO MRy A R

I\ MHIBR OB A RO A T e

FEJR BRI PESCRS o, IERESAE, B SIS R G, 38 S RN AT H 45
o

Jus FRAETOFRMM 252K

m‘uy\%fii@j PCB j—_‘[]’fq:%;é, @J:ﬁ PCB _t%ﬁﬁ,fq:ﬁwo m‘u}A‘%‘gi
N7 PCB 2825, #iDesign ) Update PCB 38T, ¥ Update Design Xfif
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Update Design

Synchronization |

=3 This operation synchronizes yvour schematic and pch documents. Press the
= Frewview Changes button to see a list of the changes that will be made to your
design. Press the Execute button to synchronize your design.

i Connectivity

|S]|.eet Symbol / Port Connections IZI [ Append sheet numbers io local neits

This option makes inter-sheet net connections only through sheet symbol entries and
sub-sheet ports. Ponts and sheet symbol entries must be identically named.

[] Assizn Net to Connected Copper [[] Descend Inio Sheet Paris
i Componenis
Updaie component fooiprints Delete componentis
 Rules

[ Generaie PCB rules according io schematic layout directives

(& Only add missing, PCE/rules {1 Siricily followschematic directives

 Classes

Generate component class for all schematic sheeis in project
Generaie net class from all husses in project

Preview Changes Execute Canrcel Help
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Properiies
(=] 7 Top Dieectrie
[-] [ Bottom Dielectric R
- P — [ e |
g — [ 0 Prepreg (12 6mil) Delete
MidLayerl — [ | L £<4 Core (12.6mil) Move Up
InternalPlanel (Vo Net)) — [ 1 [ Prepreg (12 6mil) r—
own
MidLayer2 — | I =t Core (12.6mil)
InternalPlane? (o Net)) —s [ | [ ) ( . Propertie:
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il — | I | Prepreg (12 fmil)
MidLayert = [ T T <221 Core (12.6mil)
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BottomLayer —= [ | L_JJ 7 CL— P

o ] o | |

SERIETIAE Design ) Layer stack manager 1.

= KK E

7EProtel199 SE Hig 2 vl LAk 1T 16 MHIMZ , H Design ) Mechanical Layers
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B INVE 2, I R] A A 4%, T RARZ, M) BLS NS i, Rl A,
FILARSE, BERT A AR T o AT LA RO 8L o BRI 3= 247
1. SMD Neck-Down Constraint
5E X SMD [RIREPR . BRI SMD (RIAR 8 98 156 55 5 | H S e 98 E 1) 71 23 L
2. SMD To Plane Constraint
52 X SMD 13 HL 2 [ i B Ao

3. Hole Size Constraint
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8 SCFTFLR ST R o 1200 52 )58 e KA NFLR S, HoIR ATE 28 Rt Ak
P DRC.

Routing | Manufacturing | High Speed | Placement || Signal integrity || Other |

—SMD Neck-Down Constraint

Rule Classes |

Routing Corners = : Specifies the maximum allowable ratio of the track
Routing Layers el Ll wichh to the SMD pad width, expressed as a
Routing Priority

Routing Topology
Routing Via Sivle
SMD Neck-Down Constraint

track width
percentage.
Tracks that resultin & ratio larger than this amount
are flagged as aviolation.

SMD To Corner Consiraint
SMD To Plane Constraint
Width Consiraint

Ell.ahled.| Name | Scope Neck

No Rules Of This Type Defined |

| := Select Affected Objecis | Add... | | Delete | | Properties... |

| Bun DRC... ||| ET Menu | | Close || Help |

4. Layer Pairs

JEXS RN o FEAAT ] 2 AR AE B2 rh BB 1 2 ARG ALE XS
5. Testpoint Style

IS o BOE MRS, P e )2 5
6. Testpoint Usage

MR SOMFREIES . PEEIE . BRIt 5.
7. Room Refinition

P TR0 SR o 485 R 5 (1 0 FRCRIR 5 (1 X 3

VO $85% 8T =

1. Room A%

TEURE IO U F2R BRI L gy — AN Fa el b )l UE SAETHUZ BUR)Z
IF LT BAf e H bs DRFFAE L N B Ah . B8 8053 R, 5 18] A IR S A th B
sl e LrlalE SO LR, w] LBUBUE «

12




Edit Rule | Edit Comment |

Rule H
SEOpe Rule Name |RoomDefinition |
Apply this rule to all ohjects (A)where: —
Ahelongs to the set of ohjecis filtered hy: Rule Attributes
Sl oyt |And I [T Room Locked
Filter kind Component Class
* B - xl: [9320mil |, [M1Z0mit |
Component Class [N TRTS -] ¥1:[6970mil | y2: [s080mil |
H
|Tnp Layer EI
{Keep Objecis Inside =

[ o | co | |

2.

3.

3.

5.

RIEAE: FBCE T H 41K Room JHUE i 1], XA by ) S 11X

A28, B AT LAZE RN A X Room. FH A Ja) T HL 4 N THI R fBCE 2]

PR B I), o] APRIACKE S8 X AN B3 A 1) S A4 T8O s TRl Y

F 2175 FRT B M 48 L Tk

TEAT FahAu JRmE, Bahas A, w N ) U R4 % 28T I 2%,

MBI B, W KL AZIRE .

RFBNSKE SR

WA e B TCrERE, 99 SE ML TR K JE B M a2 A 8 o Wi A i

IR, JFHEIEE RS (), 44 h).

FTE AN X 3hE0 Y B HHh EES

TR B EUBCE I, XY 77 1) ] LA R A% 2B 8l . HUBE A5 Design)
Options 3iHL, 7 Options XIHAEH B BIE A (KA st v LA T S

FiEmEIAEE

Fil View\Toolbars\Component Placement >z |g& % | =] ofa 108 é?

AR TR R R TR &Ly AR 8 St
U e RSP

g JCHAL TR JEER A2 ATARSF, ]

Component Placerent
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Placement [ 10,

P 9 4R A% 1 9 75 DURG UG T g

TOAERI LA PCB 43 13 PCB FErfr, i n] LA PCB J 42 i %1 PCB .
RIVED . I8 POB i —Leouft, S, KiiE] PCB FETTiFFIE S, W)
RETTAE R STAE PCB JBEF . M PCB JZETCAEHI R ik — 4, 71,
Rl 2] PCB TAEX, Wiz ot —ik i3] PCB TAEX

£ PCB it s:

A LLE A0 PCB FHif (R A 5 ke R AT 2 4

anxt PCB BRI IBANIRE, RIETR:

ORI, AR B E A k HPoIREs

Q7 BN ) oA BN IR AR K 2

3@k Tools) Convert) Add Selected Prmitives to Component;
S B Sy 1V CE oy A RN

JCE TR MThAE (Place)

Interactive Routing

g s 2p E JYSRN | =cernert Tool s E
i CER . it et R —
B L2 AR L e @ O 21 88

Line

T AR g . Ban: EHURZ BANEL .

. Arc

BTG LI T E AT T A AN O 2 [ S I e

. Keep Out

DU DO BEUE A2 b, Tz k)=, JFH R, B, |
9 FFERTTAE N E X
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£ Protel99 SE [¥] Option BhReiEIi-H H s I BIRME S /2 W= DU
JESE . AETAMRIS EHE 21 PCB S JZ 4.

Jus ECEW XIS, AT LA ShE R

I Ty i FH 348 A S v (1 J8E f B g RIHERT A 2277 2

1BIEA % P \Tools\Preferences\Option H1f] Polygon Repour H1if
A Alwayso WIRATET7 2 BEG AT, WU EHE Plow Through Polygon
FIR Ao 3XIE, A CARAR Y PCB R s i 4k, Al 4 E Bl HAl

Options | Display | Colors | Show/Hide | Defaults | Signal ntegrity |

Editing options ———  Autopanoptions —————  Polyzon Repour
Online DRC Siyle |Re-Center =]  Repour [atways =]
Snap To Center Step Size  [30 | Threshold [5000 |
Extend Selection
Shifi Siep (100 |
Remove Duplicaies
Confirm Glohal Edit
[] Proteci Locked Ohjects
DOther Interactive routing ——— Component drag
Rotation Step  |90.000 Mode [Push Obstacle  [~] Mode |Comnecied Tracks |v|
Undo/Redo Plow, Through Polyeons
Cursor Type Small 90 n Automatically Remove Loops

+. T E SR ALFR

AL L HBGER BN AR, H o RME A4 FK. fLnf Lot E L.
1L, R BB LR i E

15



T+ BERAKER%mE T E

TUIEA R RE T Nk, SCHFTCFRRRR A R .
BRAEFE: Ao IEAE P ARG R U AR, IC, AR5 i i e 42 R
G TR AR . ZEDCHCE PEA Designator SN U GREE $R 3 BT AT
WREFTLL U AR I R TR ), 7645 DUE 181 Designator i E { U=IC }
LA U SR AR I e U8 A R R AR 1C JF

CRURA R T A A

U)o AR5t OK BEHRAT AR

VZan
ST

Properties | Designator | Comment |
— Attributes To Match By ~ Copy Attributes

Designaor  [IC3 | Designator  |U* | {v-1c}
Comment [1488 | Comment  |* | It
Footprint |prP14 | Footprint [ Footprint
Layer | Top Layer | Layer any  [7] [ Layer
Rotation [270.000 | Rotation [/ Rotation
X-Location  [9680mil | X - Location [ X- Location
Y-Location  [4920mil | Y - Location [ Y- Location
Lock Prims Lock Prims [/ Lock Prims
Locked O Locked lany [+ [ Locked
Selection O Selection lany |7 [ Selection

[ ok [ we | v

| o [ Lo | A1l FREE primitives

= EFETIREINGE

1.

A DL R PR PE IS, RE al AL, £ Tools) convert Hio

A DL LA e S A TR AR e S A4, PCB A DX P PR AT L S A5 45
.

Create Union

3. Find Selections
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1§ H Toolbars & F.rh GEHUE Find Selection - H.
FMN—NIEBEDE (BB BIF—A4. THRH%&
TR AR AR AN — AN B REA A DL i B 1)
JiTE R A XM RO R, AR BRI JE Ik e REAE I
Pt A .

=. WSROI AE

JoftfEs NSTRRVES ARARAN 22 10 78 AR AR A] AR A, 1E+F\Tools\Convert
Group/Ungroup AJ LU HOXLESEAAR . FHIX AN Dy fg v LAFE e il TAEIX 7
IHIRSE, B s AR bR 7557 HR AN AR AR BRA ' o

09, R KIRNE R T RE

AR T bl by
N, ~, N e Opﬁnlls
JEEREAE, AT LUK o ) i
 General  Action
o ATLA AT AL |||
. &I Tools\Teardrop All Vias @ i
. [ Selected Ohjects Only  Teardrop Style
Opt lons. [[] Force Teardrops (; Are
TN AR ELANER ok Sl O Track
PR G ik roIREs, R
I 4 3 L L [ea e

“All Pads” Fll “Selected
Objects Only” RiEHUiRZA, “0k” Biwl,

+h. LSRR B, PIEEAE L

ET AR, JChRER AL I, bR, WAER A AR
REAL. R AT DU G0 AL
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B 3D WoRIhfE. v PLR RIS B = 4E AR, AN e A R
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EI0 View\Board in 3D
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H B bt 7 NREL Suhs e A e N5 .
2. Re—Center J5

H 2% bt 72X A S LOGARITFEAL B ot B
3. Fixed Size Jump J5x\

B sh# bt )7 2 A 3 L & RS R ) .
4. Shift Accelerate J5z{

IR ) 7730
5. Shift Decelerate Jj i

RSN )7 s
6. Adaptive 77

B A7 B s S vt RSB s W R K

FL. ATEORA B B TL R B AR

X AR A B FLEE r] B 2 Advanced 1) Override PHIREMHE . IXFhIIHE
S} FBEE SMD (1) Mark 5 AR H A H .

—1. PCB HZFEH N Redo. Undo TjfE

FEHENT PCB B3, AFHHLOIRIRAE, Redo. Undo 7Bl 1A SKILIUH
ER )i

. FTENTZhAENE IR

ATLEST BN BB P S s R 2T BN SR, 2T EDALE . EEfil 23 0t JF
HAr ATRSE T BN S R
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Creat
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B B S
A Tools TR 4 il n] LIS B AR AT BB 3. #lhn: 3RAER: PCB 3¢
PRIy IZATED, WEFE Create Final W& . SRR RSkl kRITHL, Wk
HI Create Composite B . Mn] LAEFEATENBESLIL. ML &I SE

= BETTEAKR

1. 7£ PCB %A Import v] LAiszEX Orcad Layout V9 (k. max) ;

[ R Nl

Import/ Export P-CAD 2000/V1.5 PDIF (. PDF) ;
Import PADS ASCIIT — % PowerPCB V. 2 [¥JFTH IiUA ;
A Import/ Export AutoCAD —H. % R14 FRK) (. DWG, *. DXF) S A

5. {EABMLAs Y Specetra MMLZEAFIHE .
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—+=. BXK CAM EHIjHE

CAM 5 H 28 & —ANEC & A1 AE Bl PCB A== SCAF I 5 sl Aoty o CAM ()% HY
e & SRS AT DRI E 2, T AR AN F )RR A= T8, @ ANIF T

[Eﬁi Bom (Generates a bill of materials)

DRC (Checks for design rule violations)

(Generaies Gerher files)

@ NCDrill  (Generates NC drill files)

Pick Place (Generates pick and place files)

@ Test Points (Generates a tesipoint report)

Cancel < Back Next = Finish

B SO CAM IC B SO T LU —AN SO S8 55— AN Sk CAM 4%
ST DA A AR SO B LSO MOERE B DRC MRS, 4R
JECCAF RN s 3545 Tt S B 347 1) CAM SO

AR 5 AT FRAT A 25 2 77 A e S (Rt SOk o R I FRATT A=A 2 SO
Bl il

VIR TR ST R B3 Next LU Gerber SCAFHIZ CBRIADEMR] 2: 3), %
HOE RS, HBL Gerber Outputl-—————— Gerber B, ##f Tools)
Preferences ) Export CAM Outputs ¥EEHHI SO, o Aok 3%
Tools T H.4 1 [f) Generate CAM Files A )62 03] CAM S rb, 4R
JEEFE Edit ) Insert NC Drill PRAgbfL3Cf:. A H) CAM LRI
SO A 4 EDARIAR ) Sk Al AN T ERSIAR T o FRATE R LA PCB St o
File ) Import % N%E)Z 64 SCARS A 2 A5 IE A o
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Protel99 SE nJ LAXHERIAACFAE SR A Rk 0 B . Ho07 B8 1 840 H 12 4f
AR SPICE /XSPICE. ‘&) DLk AT DRE A0/ B0 b 2 R 2842, b TTL.
CMOS BJT Z5Ha) i) L i

Protel M SCHEMIHLE M TRALE . S TAE T, SCHME S0, s
0T, AL AT, WEFSRAT, HGT, SEERT, AR TR S
R

AP SCR L, 20 LR 4P

L. %, DR U0 A @ a7 B A RIZ 1

5 R, 1 FLZEAE\\Design Explorer 99 SE\Library\Sch\Sim. ddb
SO

2. FLURAA AT BRAIR 5

3. KHFTORO T SRS S bR

4. WMTTE, BTV,

—. {5E (Simulation) 3ZFAIR

Part ,ﬁ

AT A, FTRA Ll My, | Gt [ Rest o]
DC Magnitude |0
g iR, G pe. i i
AC Phase 1]
2. Sources Offset 0
Amplitude 1
TS 2 B B T R RS . ol ] || ey
Delay 0
e P LRI, T LG B B0 PR B || aspingracir o
Phase 1]

FEUE IESEAE SR BRME S BR T
X AEE H AR S84k, Protel99 SE B3
FEFRECIR. oy BEZRPEUR . AR R A
ZIAYE . NI N4

@© IE%YE (Sin) [ oK ]| Help |
U RO, T E R || el [ G

22



JEPEIL I

DC Magnitude
AC Magnitude
AC Phase
Offset
Amplitude
Frequency

Delay

DC M5
AC M5
AC AHA
TREREENAD
il

i

FEIR N [H]

()

Damping Factor PHJEAT

Phase

HIUEATAL

i ME S ey, 8 1V)

7E Protel99 SE HHIE5%H R A FRA VSIN, IE5ZHFYE A ISIN,

kY

DC Magnitude

DC e (25D

AC Magnitude

AC IR RE (AZU/ M 5 AT i

WA 1V)
AC Phase

ATHANAL

Initial Value

46 L I
Pulsed Value
ik A
Time Delay
FE TR I [H]
Rise Time

L TF A
Fall Time

I B[R]

Part

[7]x]

| Atirfhutes | Graphical Atirs | PartFields | Read-Only Fields |

Part Fields

DC Magnitude|0
AC Magnitude|1
AC Phase 0
Initial Value |12
Pulsed Value |0

Time Delay |[Sm
Rise Time
Fall Time
Pulse Widih |2m
Period

Phase *

Help |

Clohal > |

23



Pulse Width

ik b 98 1

Period

okt Je 39

Phase

ik AL

£ Protel99 SE v, Jikot d 5 J5 0 VPULSE, ik sty TPULSE.
® FREE

it =240 0A] |

Initial Value WU H
Pulse Value IEEREENED
Rise Delay T S IR ) (]
Rise Time E TR TR
Fall Delay N B AT IR B[]
Fall Time I BRI )

fr Protel99 SE v, FRECHLRIEMIAFLN VEXP, FRECHHIE N TEXP,

oy B rEUR

OB PR P AR — sl it (Ti, Vi) K, JFHAEXHME (Ti, Vi) %
W5 S eI 2 Ti R .
75 99SE 1, BURME RN A FRCh VPWL,  Fr Bedek i I 42 F)h TPWL.
A LE Sy B U R U5 R MEXHEHER Time/Voltage I rh iy A& i) %0 T 6
(KT FE AR A2 0 B S P PR TS N 45 80 BT S5 1 [ PR A
File Name [DXisk, FH= i n) DA SCA- IR 7R 4 A 23 Bt i Hs Uit (10U
TR . MR B R 2% . Bs R KINE o P FR A 4) Bk M U ¥ 38 %
BT — A e k. pwl RSCHRRIAT

® SR
Offiset
i & LS

Amplitude
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I M R s
Carrier Frequency
BB
Modulation Index
B
Signal Fregency
(EREpIES
7t Protel 99SE Hv, SAATR S He V5 1K) 44 B A VSFEM, B8 400 i 7 s 1)
WA TSFRM.
ORE2TE W/
15 Protel99 SE oy, O S AL 1 ST, SN2 A4 i) R Bos 5SS U
CHRAH T 2 HABED . T B PR 2 A5 AR, B (a) Zrdis
SRR, AWK BVSRC: (b)) b ek B B ilt, HAZ PR BISRC. X ULM

VSRC
ISRC

(a) (b)
B A 0

L HB AT LALE Simulation Symbols.lib i3k .

fE PROTEL 1, i H T RBOs FA5 SUR, WAive s @ e, 4TI
JeE T T 1 M 42 K 5 B e B AR R

Designator: ¥ bR 40z 5 L IR E R 44 FK s

Part Type: PREFIEI, 41 V(IN) "2) 5L ABS (V(IN) *5) +1 ( "~ FIRFHEH);
R AT A% 1) R B

ABS(), LNQO, SQRT(), LOG(), EXP(), SIN(), ASIN(), ASINH(), SINH(),
COS(), ACOS(), ACOSH(), COSH(), TAN(), ATAN(), ATANH().

IR DMER SR+ -, %, /, 7 G 4.

AT WERBOSFAE SUR, WU FB0E Mg ha s, SRIGA RerE @t
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SEHE R, HIRELR:

V(NetLabel) : KHJHL k2% fift NetLabel ;

I (NetLabel) : KW ZH mifE NetLabel ;

i, AN R RS bR S IN, AR AT BAE S R iRk
ABS (V(IN) *5) +1: 715 il IN HUEI 5 A5 4B Fin b 1 AR g i
V(IN) "3« Ry AU IN LR =005 .
COS(V(IN)): Firi IN g R3

EH@%%ZO 1  d W .

. LI Rl R2
@ By - B 1 B2

F Protel199 SE HHL R v [ ABS(V(1*5)+1

i) H LS Y5 ) 44 B Ay ESRC L

5 1 P AL 95 4 1 B 5o
A7 GSRC s FELUAAS Tl Hht s Y
44 FKA HSRC; WL yaudz il R RLUR A9 44 F% 0 FSRCe BN THIAT 5 WA B BT

Protel99 SE S22 F4E sim. ddb Hff Simulation Symbols. 1ib HLJfj 7]

DLE 2
3.Create SPICE Netlist Tt 6_ 1
(D)
@37 SPICE M, Protel99 —1= = —=
i - ‘ ESRC GsSRC
SE AT RIBERBIR | s mpspin o 5
AR, RJEfR 4y SPICE
FAl
5. Setup
© (D
'fﬁEWE 'fﬁﬁmﬁ = T/\ HSRC FSRECT
H, HEsm Ry Btk B {745 ] L LR B IR 45 ] FL R R
T FRATTRE X S SR
BN LAV
OFSIIES Rt

s AR ROEAE DT OB RS HOR Y, R BORHE IS LRI R 4
o MITBORE IR TR, WBCRS T B SR ARG, PN .
R A TAR ROEFEAG G, W PO R, B E Sl &S LA A
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FETBOK B I 1 TARE IR RT3

Q@E AN

RER/TE SE WA T v = R 2 2 O B (1WA < N & 2 | oA i A P o A

s P U A A AR A I o B AN HURIE AN 1V F 20V B fk, b KT

e, TER— NI T — R s S8, JEER.

PEW: 7 Source Name 35 H £ —AMAOH AT AT LG E Start Value,

SP BRI IR{E: 7E Stop Value SP BCE IS5 WA 7E Step Value

R K

TP (primary source) &, M{RMALYE (secondary source) &

AR (BETFGEME) o A BRCE T USR5 AN AR B2 R R (2 46

KAREAUEK . WA R (GBS s o X 2 NIEER, 26

A QRIS X (AR SMIAER .

@R IMES AR

ACT A AT HEAE — 78 (AR B P T B0 R 187 o SR R 1 R R R AR

BTG, AR VE SR N TN A B TR R AT IME S S 8. fEkT

ATV HT 1T, W AURAIE FL e oy A /D AT — AT U HL YA, L R S5 P 1) AC e

IR B — SR TR (EARRE T, W 1V .

15 AR

£ Start Frequency P Eansix (1. 00Hz) ; 7£ Stop Frequency

Je e Z B (150Meg) 5 7F Test Points s 45 & 94 10 25 % (100) 5 £E Sweep

Type HE 48 HHEZA . FHHEALRERE Linear . Octave 5% Decade H[#)—

Ao

Linear. Octave fl Decade F1FZS A4S it I

® Linear MM, & MEIAIFITIRB L EMFE WL EFIH . Linear
&Il SRR T Do

® Octave MR, % LIS AHEA TR HGAH . Octave HI T4l S8 08 11
.

® Decade A4 TAFAFAHE, BT AR . Decade HI T S FE 0 56 (115 L o

X AT ST 5 Protel99 SE RJ LA JT U Ml A 7 P A A48 8 1) — AN BRI AN AZ it 20 A
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Y e R, i RS S, MR (R REEOR DB, AHAL (REEIR
FE), B Y B . X Bl n] LLZ Sk sl £ o [R]INF Protel99 SE hit
ASEHRAE T F= 5 IR I8 SR L
@R E A
TR R FR A (IR VS T A AT W S 8O 5, FH DA s v 11 T R
BAETERE R bR . N IHEIFRATN simpleBIT A%t HEAT -10°C 2] 100°C i B 414,
KA 30 CHLE I HLBR TR RF
I TR oR UKD, e g — B S e B I, JLFEA B AR X,
PRI T 1 0 SEREAT B R, AT RO
GRS TFA{T LM 24
W 5 ) 12 3 B A o B 3 (R0 AT 5 2 P Sal o PR i o T SRR 25 M 5 R
JiE A B SN o B e R A T e A,
T R A AE R S5 B AN AR Ze M ST 1) /M S S HON S S A %
JETEN, TR AR EL 14 2R F JE At B A 2 LB TR — 30 20 T DR P T K
WA 0 A 1) i B B ] B U NS, SR S8 B 7 0 B4 7 - 280 &
o — AW AT U IR B4 32 B R -

V(6)=C, +§C” sin(nf +@,)

n=1
0=2nft, &M%, DLHz NHAL; CEHRTE: CONKIEE & RIS

G AT A BEAT A S 3 AT S E B LR AN R AL
WLER:
® 7t Transient Analysis Zl%1, Time Step ;E&Mf[HZPH; Stop Time %
(RIS E) CEEfsE BN E] ) Maximun Step &I [A) K (B Ml , — FREM
B
® BRI MITE t=0 FF4h, SR, ATLANETE Start Time FF4R4T
4iR. Start Time SZWFZAMIN AR Z]. Fi5E B t=0 2] t= Start
Time I [AJ YL T K, o AT % B I X B6 25 T
® ' Use Initial Condition (AFFHHMIAHZAT) 1EAIEREINAE. TRAN fiv 4
SRR E, IS ALEBES T I AT AN T SRS 2 AT I B, T2



AT s BRI v A TR A . R, SRR e Al
WG ST, 2R At F 2 A L B R BT AR AR

® 7t Fourier 4, Fun. Frequency 45N HTHIFES, SN
S URIIAE . Harmonics FREASSEF oA RIS X, AR BPA SE 4y
Wi 258, Bt 10, RIS 9 Gk (079).

® {i Default Parameter ZHt, HFyHiA-MOEHE, HH okt (A4
Xa)5) I, B ZEER A RS e CAR RS U XS oy K ), M
WA A S HUE . B Pl Reid s b4l (124 Cycles Displayed
Ml Points Per Cycles KIFEXLEHREZE{H. Cycles Displayed H T
fRE PP BoRIME 5 A% Points Per Cycles HT4RERANIE
SRR R I A REE SE R, ety LD iy g
BB F B S50, W) 2245 Default Parameter §i [ %) 5 (I
e ) Bn], (R I AT e N X AR 5 T, eI R B )
DABE R VOE AN IS HUE . fEARGIT, FATMEHoa 24, (HI B R
AN JE S 4% o

st BumAnaboes Lyt i oo SUS SMHT RS0 A BT

TE4T HIIE AN, Protel99 SE b/ A: 1 — KHEAF LI 20 Hr (ARG E A, JF

T sim PR, ZERESCEH, Protel99 SE g L #41) HY 1 HAH M () 4F

RYAL 0 e E TP

SIS R T EW R 04K, [RIIZE H T BRI 2 3 9 DRI MRS . A

REAE DA S IA— AR BE . AR (RIS IE S T S ) 3 5 %0 THD, THD fif

AT

THD < \/sz2 VeV
%
Horr, v, REREIERE, TV, BV, oI 2 B9 YAB IR R .
Ol ki
FLRELRI - A s A A e 2R P, T s FP IO TR . L RELR S A s A

PSSR GERD: FEME R b, WS FUBORT S P A o o e s
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TOEE) o RIAZR AT MR — MR, LS R — AR YR R BH B A
(R 75 F P TE S R o B ATT DAY HH Y R I P R T 5 4 MR AR A
B, MR FLER VU PO L, T BRATRE R R A

7t Protel99 SE ", FATTRT LA R0 43 B LA T e s

SRR RS RN i DR S

BN - DN N i 1 00 B PR e N P T D A g R B
M aicksk . i, FrtiE Ao 100p, HIEEAIEY A5 100, HB-2 55 R0 4 A

N 1p,

PRI s AEAN B H M S ) DR, S /N A BT AR T S R
PR SN, .

S -

(1) Noise Sources X EF—ANH TS 22 Y Oz s R
BB LR

(2) Start Frequency [XIf: J8ERIEER;

(3) Stop Frequency XIf: Fi&iE & LM%,

(4) Test Points XJg: 5E A REL:

(5) Points/Summary X#k: i@ I HMEAEE . R, A 0 W
RPN Sl N W il R = S Bl e = g e |
SRR BT R AN SRR IR e P R EAT A R (R AL R CLE AN SR 1) e s
BOR, W02 AR A 75 P g 2 )

(6) OutPut Node DXIa: 57 % HH 75 47 5t

(7) Reference Node [Xi: JREHMIHMEFSHEAT AL BB (B
A0 AR

(8) 7& Sweep Type HEF FE IR, XKL EMAZR AN ZEAZ, 7R
TERT U] . Linear ZMEFA, & AL ARSI 146 31 2 (AR IR Ze it
A4, Test Points @RI IR miB, — MERAE 47— MFAE N
AN EAFH]. Linear & HH T WA I Il . Octave A& M4, i
FUEATREIEAT R B . Test Points SEAFAFE N 44t k. F—A
SR R AT EI UL — AN KT 1 EEG™E . Octave T SEAL SR IK 1
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o Decade J-HfEAfdt, AT . Test Points & TAFAfE

P4 8. Decade Tt 9645 51 9 IO T 0 o
@ RIBHE D
s bR B BT T UL SR (R LA N A e PR BELR LA 2
DN 5 S H -
(1) Source Name XIf: f&§7EZ%MiNE S,
(2)  Reference Node XI: $HESHH .
FRATT R 7 5 b 7Y 5 AN LR I RN L P BEUR A A
SRS
SRR T E W LS IR AT BB S B A AT R AR S A A, 0 HL e P
PAT 13 MT AT S HCEHE, X TR0 S BB s B R PR R S B At TR
RIJTAE . TE5r T ThRe b5 SRR B T AR EE A T 284, & = fda AL Xt
HLES 1T T S ECEHEN, b 45 3 A — A Bl o1 R B — 4 ih 2 14
[N FH P 3 w] A8 3 NS B oA, RS HEA R 2 i Bl s A6
FE7 B P R AR
PLUR 2 WCE S H I -
Parameter {#1 & HHIEFEAON HATARI AT IS, A ik 8 T A il iRt
KR BF)
Relative Values REFEIM: A k4% 1 ki, WILE Start Value A1 Stop Value
sk P TN IO — AN, AR ZAE, B LE 2% 1 2 Bl 4 (1 JE
AR
T 0 2 B0 i SR P I 2 A —HF o i 2 2 TR i 25 110 DK /N I 2 5500 FhL it
Vi BB R R R L o
OFFEFT S
SRR P N RIS VE, B RS E TR I S B 2 N G Sy
ARG, H— A BN LECR AR e S BN BN LAIRE P51, X IX Lt
HUAIAE [ PR AT BLIAL  ACUR/ME 5 RIS 20 AT, IRl i 22 vk A 45 SR i A 1
LS MR RE I e vt AU o 1 T BT 2 A% L 7E PROTEL99 SE Hf s D BRAN
Tk
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DU 2 W E S H U

& RERE

78 PROTEL99 SE H, 'R} 6 FPasfEub T A7 0eE, Rl dPH. . HUE,
e AR LU PR R SR A AL R 4B IR (propagation delay for digital
devices) o WHXEEIAFIIBRAE B2 N 10%, /AT LUSE . [k 7 oy DA
E Sy BRI . i — PR AR 1K, TR P AE R B ZE A
15 B¢ 16%557), HER7S AR XA —FE,  Fr# s LR AE 985 1 1015 BRZ [A) 48
b 1 JE e B L P AT AR 850 WA 1150 B2 [FAE AL .

o RERENH

RS R B, A7 =Moo Atk $e. B4 040 (Uniform) . wmydliir A
(Gaussian) FEIMGH AT (Worst Case) .

® Simulation

FESEI P Al ABEE BERLECA A 45 I FR 20 GEF -1 R EIs AT IR
® Specific Device Tolerance

AR RE IR Fe B B 22 o AR S I A Al st » NEEHEA
IR 8R

s A e yrorme.

DR 2 B 1 2300

® Designator: FEIL N HrIEAE LR T R 8 BRI AR

® Parameter: fELEIRIHIANSH. B, . HBSAREEMASH,
{HL SR U TR BN SR TEA ok B A QL. HSH0K BE.
Device: #¥fF7¥7.

Lot: bRz,

Distribution: Z¥ZE5M .

Tracking#: PREZ¥( (tracking number ) FlJ7 Al LAy 2 AN BAF 5 s i
B7E o WX IBHIRER AR BOE 2R B 2Z I DL R, B AL
IO RIS E A IIRR B R 2210 Tracking®—+F, HAMA—#HE, WIFE
V7 B A R B LEOT T SRRk

32



—_—

—_—y

1.

iR

Protel99 SE {5 E.JE7E Design Explorer 99SE\Library\Sch\Sim. ddb
o, BT B ATT DO ARG R R T 2L, 2R 7 BLEE TP K 3, DRk 1 2L
PE R R34 18 ST 05 B BT AE (W B A A7 LI 2 805 B Sim. ddb &1
HL S E, Simulation Models. ddb & EL RS e, 7F Design
Explorer 99SE\Library\Sim H3H'. Protel99 SE [f14}j H % SPICE 4
A, DA, R SPICE #E8Y, Fofi T vl LK HA EL.

Sim. ddb

ki s, A B E I H

¢ Field 1
Field 1 8 M5 E&RA
FiZ 38 FAE SPICE W& 30 1F
TS BE, BB R
type=<DeviceType>
(<SPICE Prefix>)

Device Type J&gsffa#d,
SPICE Prefix fRE A MF1E
SPICE % & ST Hp IR i 47
B, Bilfm:  type=SUBCKT (X)
TR T e — A
THL, 7F SPICE M &3 At
HATZ 7 BEA Xo

¢ Field 2

7E Field 2 g HISELE 2R 1}
BT AR 48R (IR R —

Part

[7]
 Attributes | Graphical Atrs | Part Fields = Read-Only Fields |
i Library Fields
Description |Ti.mer |
Field 1 [fpe=SUBCKT(X) |
Field 2 [mode1=<parttype> |
Field 3 [file={Model_Paih}\Timer'<parttype>|
Field 4 [pins=1:[1,23.456.7 8] |
Field 5 [neitist=0oD %01 202 %23 %04 %5 ¢
Field 6 | |
Field 7 | |
Field § | |
| OK [ | Help |
| Cancel [ | Global >> |

MNMEFTRESHEZANER), HiEEWM T model=<model name> .
model name JERTLLFR, (HUTRAFXHE Bl model=<parttype>,
EAERE Xy HARAI4Z ) Part Type B HP (747 Bt E o
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FITAT IR 5 SCEAEFRCAE DL md 1 8], ekt 9 FE 44 1Sk, A IX 23
PREEBIAE. . \Library\Sim H3Fo (HXS THruEdsff, e, sz,
PRI FRLY A5, IX SR (L 28 P HRE SPICE o, DRI T 8 A AH N IR B L 4 75
LTS Field 2.

fl: model=CAPSEMI 7 . FoRHBIAIZFRN - S HA .
model=<parttype> =& X : FI/RHBIAZLFRH<parttype> 174 H $i7

g

JE o
¢ Field 3
Field 347 T BB SCPET A MO 2. VN -
file={model_path}\<subpath>\<model name>. <ext>
model path
WS AT 2% Protel99 SE NCAWE T, R \Library\Sim 3}k
CHTTI ... 3278 Protel99 SE 222 N ik A 9K ) a M1 H 5% 44
subpath
I ZHAREE subpath 42 {model path} H3& FI—AN1 H3K, %7 H ¥
BRI
model name
WSHUREKEIAAFR, ©M Field 2 ' model_name J&—H/f.
ext
WS HACRBI SCAF Y e 4a, HAED. mdl (SPICE #271) 8% ckt (SPICE
THE) o T ECF AR, R BRSO T A RS SO
(SimCode file),
¢ Field 4
fE Field 4 & @ EI 51 RIS R THEN
pins=<part_no>: [<pinl>, <pin2>, <pin3d>,...]...
part_no
WS EACGRA I T, BOVATIAE— DS A 2R AF (S HE
RS 2 A 5AETD.
<pinl>, <pin2>, <pin3>,...
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IS HARTZARA 5 S

flhn: pins=1:11,2,3] EX: BRRNZEHEFIELAG 1AM, K51
A3 A XU b A DA XA (31
pins=1:[3,2,4,11,112:[5,6,4, 11,713:[10,9, 4, 11,8]4:[12, 13, 4, 11,
14]

B wRRE AT 4 AT, AL AT 5 AN, 4-T41 42
BB Bl 2 XA (1 2 T 5

¢ Field 5

Field 5 f4 7 7 PROTEL99 SE H B4 M L AN MR B o HLTEVEN -
netlist=<SPICE Data>|<SPICE Data line 2>|...

I “ 17 260y FFRIRZAT SPICE MEAH B .

713 HURE I 81— S8R BRI 75 RIS 8. 1T o0 (%) 3R 51 Rl 1) DX 35
(Field) MIMEE. H'S o) JGTHICERAG T BEEE T, e I#ARERA 1
B A N AR .

%D

BT M RSO, dn R PR B I3 B B TF & SPICE [HRTZE %
3K, ABAIX I PROTEL9Y K 11 3/14i A HH Designator 3R E WA . W1 Q £R
AR, R BRI,

%1, %2, %3, .. %n

HUH TR BTN B R SO 5, X Les | I VAT Field 4 A1,
YR, BF2... to %FI6

FEA R MR SCPERE, HA Part Field 1 %] 16 91K A %

Wl

TEA R SCAF R, FEA R Field 2 5 @ AR AL A4 F5K

%R

FEA MR SRR, #i AN H Lib Ref $d8 e R B .

%V

FEAE M SR, i Part Type 3835 & II#$1F45 L.

By, —A 4-741 IBEJIOKES (MCAT4L), "BINAFA UIC (R 3 ME
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KRS, E M Field 4 flField 5 AZRWIF:
pins=1:[3,2,4,11,112:[5,6,4, 11,713:[10,9, 4, 11,8]4:[12, 13, 4
,11,14]
netlist=%D %1 %2 %3 %4 %5 %M

IS AAEE B RSO, e iR -

1) %D FRI/REHAN SPICE A%k, B4k XU1C,

2) %1, %2, -, IR 1, 2, 3, < XENEIGIE , (HE XA UIC %
s UL e 3 ANBSEBORES, e 5 Il Field 4 W4
AR 10, 9, 4, 11, 8, B EAZE ML SCAE 6 I NetOnPinlo0,
NetOnPin9, %%,

3) WM FIRFEAHIH Field 2 $5@ AL AFR, 7RI MC4741 .

B S HE R R SRS R R

XUIC NetOnPinl0 NetOnPin9 NetOnPin4 NetOnPinll NetOnPin8

MC4741

IV UHA T Fieldl | Fields Fra &G B LKL BRI X, Fieldo F

Field8 —MAH M, AT LY A .

. Simulation Models. ddb

FTJF Simulation Models. ddb, FAT1AILAFE 2] Protel99 SE &5V 2+
PR BUSS AR B . A DB T ] L IR,

Ui F R B AT

~ m & il BL \\Design Explorer 99 SE \Examples\Circuit
Simulation\Commom-Emmiter Amplifier.ddb 41, S nLAi .
BSIE=ah

A AR A e &R B B R, — e &, AEREAT & Aoy
ZHT, NE S AT RS TAE R MR, P RS R, T A
TP, 0T AR B ARE R B T S U FUE IR AR RO R, HIR
TAE R RS A R e AT 2 RS A i, s AT
FLOMT, Sk LA R ¥ Operating Point ZEIR, ol AT HY AN ) 35 4
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IS TAE SIS, EFEFmKZEM “Waveforms” o, EFREF )T
R, iy “Show”, i ELAHEE 2 o A A S ER A TR K.

LT B Vil Gindo @0 Gl
E ERE8 PLPE £ O 2

Explorer| Brawse SimData
*h
e
clfi] E
1p]
ap) vee
2
e vee
c3) vz
o — G
sow || mie | Cobr B2
5 Delets R1 675
ey | E 18k 2
e = c || our
C) fingle Cell @A Cells 1]
| a | v | Cl ol 0.01uF
N || B |~ aNmza RS
 Sealing [ [ e, 10k
XDsvisiont [0.000 | V1 0.010F 1 E
6kHz
g IE R3
] 3.3k R4 3 ==
Hoel | ; 200 0.01uF
| Fit = | Fity | =
= Cursors ‘ —I—_
& [og = T
X e ‘ zl D
B [og L1 |17 Common Emsitex Awplisier-sat |
k= e ‘ b 2212V
[B-a = c 9775V
-4 ¥z ‘ e 1556V
in 0000V
out ogoo v
{Operating Pmmﬁvans\enmna\ys\s/
7 X470 ¥:390 ad ~

2. BRI SIS
TEWEZS 3 M, B AT (AR 2 I TR) PR pR 28, T4 381 1) ot P B 4 20 A
Wi o WEAS 7 M LSRR T R, IR BCEAG B, R 3L
G3MT, ARANEIE 4
AT 3 BT R IR S 23 M i 1 45 SR OB U s ok . A it 2
o) 250 T 20 s B T i AR AR 2] Bk, A Smr S
LSS R AT R B, AU Protel99 SE it il #AAS BIAF 37 H- 25 B 4
2,
TR AR SIS ANy, S B R B SR K “Collect Date For” 1%
TP 5%k $¢ “Node Voltage and Supply Current”.
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E 1
FileXtt EditiRSE ViewilE FlacefE  DesizniBf

ToelsTHE Simulatef7E FLD Eeport=fRi HindewB O He1pFERY =&
1& 2 p@ My £ + = Oy s 2 w2
%7 Common Emmiter Amplifier-sdf | Common. Enumiter Amplifier | mr ‘ommon Emmiter Amplifier.sch |
0.000MEH: 3.000MHz 6.000MHz 9.000MH:z o
PO L LLLA AL L LS L L L T ™ A
om 500.0mY oo
w2
157
0.000mv i3]
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Operating Point 4 Transient Analysis jFourier Analysis

Common-Emmiter Amplifier sim

Circuit: *SPICE Hetlist generated by Advanced Sim server on
Date: Thu Jun 15 14:16:31 2000

Fourier analysis for vee:

Mo. Harmonics: 10, THD: 430.743 %, Gridsize: 200, Interpol

Harmonic

Phase

Freguency Magnitude

DCSweep | Temperature Sweep

| TransferFunction | Monie Carle

Gemeral

TransientFourier |

AC Small Signal || Neise |

Paraneier Sweep

Transientdnalysis — |

- 7 Fourier Analysis

Start Time 0.000 Fund. 1000meg,
Stop Time 8333u 10
Step Time 4167y [ Defauli Parameters
[ Always set defaulis Set Defaulis
Maximum Step 4.167u
o[£
[ Use Initial Conditions
S —
i o

1} 0.000000e+000 1.500000e+001 0.000000e+000 0.00
1 1.000000e+006 3.535352e-015 -7.367646e+001 1.00
2 2.000000e+006 5.655483e-016 1.553005e+002 1.53
3 3.000000e+006 2.970144e-015 -1.056571e+002 &.40
4 4.000000e+006 2.345591e-015 -1.287360e+002 6.63
5 5.000000e+006 1.599338e-016 -§.G540086e+001 4.52
6 6.000000e+006 3.155550e-015 -1.108580+002 §&.92
7 7.000000e+006 2.550170e-015 1.008403e+002 7.21
g 8.000000e+006 1.385805e-014 -1.337016e+002 3

9 9.000000e+006 2.953737e-015 1.641871e+001 &

Fourier analysis for wZ#branch:
Mo. Harmonics: 10, THD: 73.5107 %, Gridsize: 200,

Harmonic  Freguency

Magnitude

.91985Te+000 -6, 002513e+007
.354861e-001

Horm. Mag

9.009517e+001

Interpolation Degree: 1

Norm. Phase

¥ X:400 Y:360 ad

" Insert

3. RS

TS 73 A e A A s N B € IR (E 2 2 L EE I BR IR S, K

LS BT OO0 s (1 LA Fanthr 1 2, Bt vl i 1) B A A R
UER I A A AR BRI A (R PR s, R LR 319 o B B R R A
FESE LR, BATTBCE V2 O EARLYR, AE E A RO TEAE P A AR G R
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K, Zab AP, BT LERIE. By C =i Ok,

RimMES o

AL/ 5 A3 W AE — 8 1) ARG N 2 BT L (R AR i B, 4 53
7R SRR (A R A ARSI, LR T L I — AN AS IR L

TEAS I /IME 5 W B B R AR IR 2 EIR (S AT RS
T, AT B A B 2 ARk e b bR B
A UG HH IR RS S8, MR CIEREEsy D0, ARRE (REERIEE)
IR ZE . [FISE, FRATE AT AR Protel99 SE ==& 11k 35 55 ok K it
SEBRIBIG o v LARIFH 26 U bR ) A B IS . X ) DU 2R 1)
AT ORI, Y SRR . #E R R B AT AT LU AR ME
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E 2 -]
SFLRVEOR AR 4 3, Monte Carlo, J& ol LAE L BRI S
TSI AR AR AL A . DB CREBOA (r) I B K 5 AR ST R T
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fErLEs, B A USRS PR AR AR IR S, B L BEL A AT 1R 22
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HWH A 10%, PRI S H RIS 20%-25%.
FER 2T, AL —HUR e RE ot REER A2, TR
HEIRFIE R 22, AR AT S B 20K RGNk L 5
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L RIET T
& Protel99 SE HnLLH =FIEAME R R4 R B804
(Unifor). @i (Gaussian). KL AE (Worst Case). ZE{

WEIES AT 0 R E R,

B Pl DL VieslB) ElacsBlE Designiht Toods LR SinulateTiR PLD BeportsTHE Windowhl Help#E)
E ed& PRE MV
[..‘ E:%Program Files'Design Explor

Sim n\Comn o
Common-Emmiter Awplifier. Jh‘]h"CmmnnEm)mm r Amplifier |I Common-Emmiter Amyhﬁg sch
ToC

K
V2
157

2
615
T
o1 DDluF
i) Sz
1ok

v 001uF alyses Setup

EE | Gemeral | TramsiemiFourier | ACSmallSignal | Noise | Parameier Sweep
33k znn nmuF DCSweep || Temperatwre Sweep || TramsferFunction  :  Monie Carb |

[ ¥ Monie Carlo Default i~ Default Di ion ——
B J— © tem
‘
Common Emmiter Amplifiersif | Inductor DC Source O Gaussian
i [ Dy S
0000 3000w 4000us

T \ T
eci ice Tol
V#10=1000% Unifor LOT#10=50% Uniform

>

in_m01

‘ Add. || Delete H Cllangn...l

in_m02
in_m03
in_m04
in_m0S

Data collection poirts are specified by selecting Active Variables on the General Tab

out

oui_m02

out_m03
out_m04 r 4 3
out_m05 V4

out_m06 7

out_m0? y 4

oui_m08

oui_m09

Oparatmg Paoint A Transient Analysis

/ﬁ\
V | Run Analyses |‘| Close H Help

| 7500mvV

7 X780 Y:350 ~ ' Insert )

\

-750 OmV

7. REFHE
TR BEFAA 23 B PR s MR B A PR R e b o BT I BT B ) B R IRV
[, BTt R B A R . WP E SRR S, T
DAV X, Y Bl Ee ), s by Ze SR B I BOK B

8. SHHM
SRR T RATH PR € M S HCR AT A, 200k R R I R AR T
S R SHO T H B B I B ARG, X T =0 T LR TR
KAEH (BFY. S E ATl s 5 Hi . QWIS i 45 G4

9. fRIFBREE
i R BRI A P R () BTN A R LN P

45



TF_V(OUT¥V2 0.000 : Transfor Function for VOOUTYY2
IN(OUT)_¥2 1.320k : Input resistanc at Y2
OUT_Y(OUT) 10.00k : Owtput resistance at OUT
TF_VINyV2 0.000 : Transfer Function for VINYV2
NN _V2 1320k : Inpui resistanc at Y2
OUT_V(N) 0.000 : Oulput resistance at IN
INE_V2 1.320k : Inpui resistanc at Y2
OUT_Y(E) 1692 : Oulput resistance at E

m(E) V2 1320k : Irput resistanc at V2
OUT_V(C) 6725 : Oulput resistance at C

NB)_ V2 1320k : Irput resistanc at V2
OUT_V(B) 2,600k : Output resistance ai B

Operating Point

K —

HME PLD it

PLD (Programmable logic device—n] 4wfei& 4 ) &AL 4 F - 1 5 fs 2L
K, R PR TC Hlid p o AT RE, BTSSP R L A L,
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Ji 1) PLD #8AHAER T 2 Frbsifk TTL 5 CMOS #34F (112 45 Thfg .

TEBCF R G vertoh, PLD (R HTBCRGBR V2 o PLD G5 Jr L H 0 <5 g 14 4
e F e 2 AR S, AR DR ) N B e, AT LA
i PLD JFR TH RS, JF H— ] LUE S gm FE I HERR . PLD 8 52 — 44
W, B <57, BTRh “E.

LESEBR et PLD BN T2 000, — A LA P st i, ik
BEARAE, BATERA AR, AT, AT I

Protel99 SE SZHRFPFI PLD Wit JyaX, —Fioy CUPL i 5 Beih Jyak, J5—7Fb
s B et T =K

—. PLD 3ZHIN

1. Compile
XF PLD vt #4791 o Soad g e w] LA AL — R A E SO, e+ pld (G2
A SCAE) 5 . jed (ELZBEISCIE) LASCHH N IRV RE SCAFAS o

2. Simulate
XF PLD Bevk #4745 30, PLD )7 5L SE B A2 BAPR HI 3 A SCA 2 A o (1 4%
PRZATI DL, IR IR T REREAT I8 5 4 B R SOIRAS B it A A
75—
SIS PLD 530, W AL B ANIE A (OO 44 . ST, FFERAFAE
5 PLD SCHFAHIFEI H s N, AR5, Al PLD A 4w 30, B RTEAT 0
FLo A RAARAT AL, SO I SCAE

3. Configure
PLD BCE S, HREE PLD Bl SO mfnt, HCE Hbra AL,
Protel99 SE SCHF L FPERAFIEAY, FATRT LIRSS 77 2OEROE 5 (1 H Ar s
e
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Target Device

Devmel

Device Device . .
ATMEL =] [g20vpBma ~ Device Attributes
EPLD g20vpBms Rev 1
ERASIC g20vpls Pin 24
FLASH g20xv10

FLEX g20%v10f Fuse Sl
FPLA 20xv10i Term 132
GAL ~ |

Valid Pin

OE (Left Side) Programmable output enable

D (Left Side) D Input of D-type flip-flop

AR [Left Side) Asynchronous reset of flip-flop

5P (Left Side) Synchronous preset of flip-flop

H OK I‘ Cancel |‘ Help |

Rev MHRAS, Pin A5, Fuse WKL TEL Term JysefiIi%y,

Valid Pin A% H A 10 AT RE Sy i, 3 A7 v th o S5 R
4, Toggle Pin LOC

ZE 3TNk IR

DEVIGE D
LIERARY l

ARG
. Simulator a

Atcolute Fle Al

CUPL & 5 &t - '

[ .
Compiler

Macm Bxpanson
Fik
JLiES

List File With

—_—y

CUPL iff 5 — A E =, &M
R ERE Al AR RE > AT A

Jie S FoRBmUEIIIRKG | ——
FITTERS
Eﬁﬁ’ fq‘% ‘*/’ %ifﬁi}a%%é%ﬂio Diocumentztion

Fik:

AR A B TR o
Protel99 SE &[4 H ) #24L T CUPL
SHi. ©ro4 PLD Bas ik otk

i
JED HES || HL JED
¥

LOGIC PROGRAMNMER
(PROM PROGRAMMER)
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TESCA A AT AR SRR fi9. B AR MRE 7.
L SKRSCHE B BN R

Name: i 44 FK

Part Number: /7%

hdvanced FLD Design Wizard

Device: zaff#ls The top of your CUPL program
contains information that
Designer: Wit identifies your program. Enter
these details.
Company: 7~#] 4 FK
Assembly: IJREFIA Click Next to
) continue.
Location: Hhudil:
Format: SCRYA% Name:  [PLDDesign CompamJProtel International
E e o . Part Numb Assembl
F AL A2 1¥) CUPL i , ,
Device: Location;
AR S, X H T Designer: Format:
BOE . gwid, % PLD
FLFP 5 515 9  2 Bock | Net> ]| fance

PRI TG, a2y B 3= AR a2 B SO

CUPL 5 SUASCAT 2 Hifi Bk B IS 5 75 W A0 4 R Bk S 8 6 R ik
LA . A T HE B, BT BAEANRE, A QB X AEE
BT R, BEMEMGS. LT CPL ESVENNH, T/ e &8
TELH W)
2. 51 e X

BN OB A 5 B S B H ARSI ARG T, B 2N -

Pin [5lS0 5] J=MF95&UES4]...];

CUPL i PE48 JUR I 5 4 A BLA X RS, RVFEARA IS 5 2 i
b, MR Yo T LU M i ik

XS P, A3 B LR 5488, (5 SNl gl s my,
Pin [1..4] = [X1..4]; 8¢ Pin [1..3, 4] = [X1..4]; 4 TAEZ 4 AR 0
YT, B g T B RIR F S L 28 1R 1) A B HE SR DR, CUPL 34 Fu v/ 75 B 93
555 NODE. 5|15 55 PIN NODE. B¢ BIT FIELD.

3. WK R MIE

W AR SR B O BI85y, CUPL SR RIAT R TR (BRI, 1T
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{HRRPGSYUHRZ I e, ARy AR 5 44 S ia AT 4 255 il

Outl = Dinput & Sel; IZHFHULHEE Iz H N Tiz

I

Operator Example Description Precedence
! A, MOT 1
& A LB AMD 2
# A#B oR 3
b AbE XOR 4

By ia JATERW P PR:

7F, WHEIEHEATI b

Operator Example Description Precedence
= 273 Exponentiation 1
* 27 T Multiplication 2
£ 4.2 Divigion 2
%% G258 hodulus 2
+ 2+ Addition 3
- 4 Subtraction 3
e
Function Base
LOGZ Binary
LOEE Oictal
LOGT1R Hexadecimal
LOG Decimal
CUPL Sz HE( 87/ 2. 8. 10 1 16 :F'“‘ '?;'“‘ ,':,"*‘““
=l
e, A . Octal 8 o
Decimal 10 d
Hexadecimal 16 W
Wi RIE A =R A A
Pros =12 1 R8s
Number Base
FRonfF. D=1Z 4R Rk 2 Decimal Value
b0 Binary 0
e AR = B1101 Binary 13
PRt OB=IZHER B ‘0BE3 Octal 435
e o e A . 092 Decimal 92
%gﬁpﬁ?ﬂﬂqﬂ:éﬂ/ﬁ\ﬁiﬂ, %gﬁljﬁ? hEA Hgigr;:,:imm 166
. o w = '0300..477] Octal (range)
X T P2, JA e ikeh - 192.314
HYFX Hexadecimal (range)

THAS Bk, A7 45 AWK A i Y 32512..30767
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AphEs H=MOBAH T =R EOCR, IR EAI Ry B, A
A s A 52 53 A UE LT

AFFEND FORMAT ouT
AZSEMBLY  FUNCTIONM  FARTMNO

ASSY FUSE PIN ‘ ‘
COMPANY  GROUP  PINNNODE G HATE SR, AEME X
CONDITION  IF PRESENT
DATE JUMP REY I A R PR B A 9, A2 S CUPL i
DEFAULT  LOC REVISION ) ‘
DESIGNER  LOCATION SEQUENCE BRI e IR DR K
DEVICE MACRO  SEQUENCED
ELSE MIN SEQUENCEJK
FIELD MNAME SEQUENCERS
FLD NODE SEQUENCET

TABLE
& # ( ] - % B + [ ]
! n : . . F = = : ,
! ' &

PR E SO R BRI RS R R N O, W& E&, Rtk
Wt & R 7B ZECRAME D SR @Rk N . an b s
FUNCTION name ([parameterO,...., parametern])
{ body }

WA NARSEE], PRE adder slice A& 1 R4 gs:

function adder slice(X, Y, Cin, Cout) f{

Cout = Cin & X /* Compute carry */
# Cin & Y
#X&Y;

adder slice = Cin § X $ V); /* Compute sum */

}
SRR XL Y AERAINEG Cin REIARAL, Cout A BEALAL,
adder slice #2&#,
FILE s S — R, REERS I, .
72 = adder slice(X2, Y2, Cl, C2);
4. CUPL i 5 h i T H 4%
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7 CUPL & S 4B ge Ftiivh, {#i/H View\Toolbars nJ AHJ#e 3= T. A4, CUPL

ik T H4. PLD T H4. 22 T H4

PLD T. H.4%:

SER BT IR CUPL SUARSCAF AT 4 D7 L. O R HR

X WA, WS, PiE. BLE . B,

CUPL T H.%%:

S ETEE N B I LY —

THARYOE: CUPL RS S8, cUPL % [0 #& 2d 24 IF H' DEF DEE IF 4

FEAEW . SIEA] . SIS saEA) . T AER) SKE R R OEA .

PrAZ RN SRR RSP T 7 25

FR T 4

UL X HRAT IR R AL RGN | e B

B BT B TR, pur D P MeElE [
B B B B EQ oot v o M <EF

ZAFIEAE B ATV L. PP AT 18T AR

SATHEGRAE 2% AT 1 o st oI a1, S DOtz . s ol )

gt MERPTAT AR INAR & DI AT I A NIRRT A PR R A

=. JR#EE ¥ PLD

Protel99 SE SZHfH J5HE K J57 :0iE4T PLD il Protel99 SE A —/N& K
PLD J%, 7EH 3 \\Design Explorer 99 SE\Library\SCH\PLD. ddb 7, F&Al]
I R s D Kvert, B AR A5 0250k B PLD. ddb. HI ) A
\\Examples\PLD H s ({5 F e i o BTl S BRI, sty UK 4 07 22,

PR 22 B A
IR R PR S, T R AR, 1247 PLD) Configure S HLI,
1. A&

® Options #*H
A HAREAFBCE
AIAE MR R R AR H bras AT BRI 88
B. Optimizations AL IT
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i EERR 7 A AL 0T s 8 EEAR 7 U BT A3 15 5 P AR i IR
) P N2 oY
C. Logic Minimization 454k ]y

Reduction

SEALPUR L, AR s Efficency
. Gu“:k hAT=CQuick
* Cluine - McCluskey N s I
* Presto M3=Presto
R L1} mz m3 w4
* FEspresso e—"
ﬂﬁﬁi?ﬁﬁ% Hﬁ?ﬁ?y ﬁHE@ Usage
D. Options #EIH I I
RTINS RS IR R BRI A A T ™

FHLE FPGA HAFRY < IRk | [Tim
BL7s 75 TFL 880, 30496

B0
E. Schematic &I

FF-42 ) PLD G 126 U001 50 P 4R By 5 IR AR TA) R K 2R

Execution

114 114

M3

i

2. Output Formats CHrH SCRYES D

Configure FLI Compiler

Options | Output Formats |

~ Download
JEDEC, POF, PR
O HL (Signetics IFL Devi
O ASCIl Hex (PROMSs)

~ Qutput
O Palasm PDS O Xilinx XNF
Expanded Macrc O PDIF PD
Berkely PLA

Error List LST EDIF
~ Documentation File Optior
Fuse plotin REP ~ Simulation Schematic
Equations in RE Absolute AFE { [ View PLD Fi
OK | Cancel | Help

Download (FZ3CA4KS=0)

n] Lk $EIm 1Y) JEDEC/POF/PRG SCAF; & 'H. TFL A8, HL 305 @E
PROM 2% 4: 1) 16 IS T4,
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Documentation File Options (SCRY4IEIR)

it SR B s 2 3 A A ERIE Ik 1

Output CHay HH SO A% 20O

Al R IE RO A8 SO U . PDS. XNF. MX. PDF. PLA. EDIF FfH RS
A LST.

Simulation ({fiE)

R TR B AT 48 0 B IE RIS, AR Rk ABS SCfF.

Schematic (JFEEE])

W R I B s B v PLD, R UL TG PLD Y5 3CAY .

2. ik

2 H bR 8 IS S PR A A BN Y IR, A e i, AR
A TR LSO DL, BU B IS A PLD S F 2 vl 1
PN

Compiling PLD Design

Status ©  Compilation Successful Close
Paszs
Info»>
Warning : s :
Miew Files:

The wariable reguires an output expression assigrment.
This warning message 1s commonly given when all outputs
in a hank have the same capability (reset, preset, and so
on) and not all the variables have been assigned the same
EXpression.

It iz given to remind the user that all outputs will be
affected. This warning mav be supnressed byv assigning the

3. K
PLD [R5 B 75 B2 8 37 A B AR S, ST SCfF. . ST X2 LT TH T

P ELO S —JFARAS o XSO SRR T B, R AL T+ PLD, (=
Aoy AL: AR RSk 1) A ) R B

F k2 By, PLD S84 — 2. [n) /541 i) ORDER L #4ii& VECTORS & M
ANEHEAR ), ORDER ¥ A)IAE FH 2 U S ZHIIH N . i th R &
DL r ) A S A LA R IR HEFUIRUT o B FBE L T BRS F A% 2o T B
KA “%” JEERECT-, VECTORS 5 (R4 F 2 s AT B4 AN AR YA o
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E. VECTORS 1 1) Rl ELAE & 4 2 [) ) AR R 15 ) A2t Ik 1 11
FERAE R, AR BAT RAFI ek, A TK BB R 180 5 A0 Y. 11
A /5T A IR, FEFLAE R A Y )8 0 A0 <Y ORDER 1A rh ok T
1% U E o

FAESR Y, CUPL B FHZ 0 Moy & X

“H” R 1 GEZH)

“L”7 #HH0

“X7 AEREME

“77 e BH %

“C” IBh BT R

“K” BB BER R

N7
% PLD [ R IAA I A g4 SO

Stes  Sucoes. oo |

XL N R, A
REHAAT » 17 SO0 1T AE HH IR 56 B A
g
I H BT EIRAFAE*. SO SCA P o A5 BB I T N e tH 124845 5 (5]
SR SRS R B B IE o 7 B0 AL TR AT AT A IS 5, 5%
THAHPRIBIAT (45 T8 . A 351K EDIT I n] LL5E st i
G I BIY). REIGAE R AR, JCREIE I VR . R 32
AR 42 1 ] LUK 5k JE AR 26 75

W View Result

[-[5]x]

= BLd L
T‘Ea =2=F-} @.@@ Vo ofmN 2
[Explorer | Browse WAVE | | Tratfic.ddb | Trik.si | Trficpld| Trikrep | Trikist| Tricjed | Trikwo B Trfk.50 |

Name ‘VI‘ID“-\‘\‘-“M ------- 20

LD

LD
LD
LD

~ Signals ns
[GREEN ... GREEI9E] o Ao o2 (0000 00X 1] 00 1] Yo 2 XUU}(:)E
: 1 |[Q0. 02 00 uu:}(m)(uz}(na)(m){u5)(05)@7)@@@3}(:04:}@7 00 m)(uz)(u})(m){ua)(ua}(m)@u

dump tansitian |2 |(ReDI..RED2] |00 nn}(:nz:X: i w 02 (I

|3 |[SEN1.SENZ] 00 01 03

| 4 |[YELLOW . YELLOD2] uu:}(m)(:uu:}(uz)(uu){m}(:uu:}(uz}(:uu:}(m)(:uu:}(uz)(:

|5 | Clack D

| 6 |Enable Lo

1|

|

N

D
[Is)
D
o |
o |
D |
o |
o |
D
D
D
[Is)
D
D
[Is)

‘Yellowl
Yellow?

ma o o e a2 a2 [
RRBRRBBZ2FE2BR
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AT A A B b 5 R B 1 AR 2 4% LAOLINAR 5 (K 4% Bl R )
OPTTONS J5UHI oK B B 7 A5 5 I Bdla A% oK, AR MZ L AR R Bt

AR AR R R R AT AN R RIS, W] BN 2 B AR A B el
i A I 7)) HSESCRA R, SR
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