VSM

Version 1.0

http://www.windway.cn

&
=



11 PROTEUS VSM ..ot

L 2 ettt
.......................................................................................................................... 10
2. L e 10
2. L L ettt 10
2. L 2 e 10
2. L et 11
2 2 et 15
2.2, L ettt 15
2.2 2 ettt 15
2.2, ettt 16
2.2 4 et 16
2.2 D ettt 17
2.2.8 ettt 17
2.2 T ettt 18
2.2 8 e 18
2.2, ettt 18
2.2.00 s 19
2.2.11 ettt 19
...................................................................................................................... 19
B L ettt e 20
B L L e 20
B L 2 et 20
B L s 21
B2 et r ettt et 23
K 121 ST S PP S PR PRUTRPRPRPN 23
Bi2 2 ettt 24
Bi 2. s 26
Bi2 A e 27
B3 et 27
K 70 75 U T TSP PR R PRPRPTPPRPRPN 27
Bi 3 et 27
Bi 3 8 et 28
3L 3l e 28
B ettt 28
B L et 28
B 2 et 28
B 3 ettt 29



B A e 29

.......................................................................................................................... 30

AL s 30
AL L s 30

B L2 e 31
4L 3 e 31
414 s 32

A LD s 32

B ettt r e 32
B 2. L et 32
B.2.2 e 33
4.2 3 e 34
B.2.4 e e 34

A 3 et 34
T TP T TS OUR P PP PPRTPRP 34

4. 3.2 e 35
433 AM  EM 35

A s 36
AA L s 36
4.2 e 36
AA.3 s 37
444 s 38
44D s 38
A8 et 40
AAT s 40

4.5 L e 41
D L s 41
45 2 e 42
45,3 e 42
454 s 43

BB ettt 44
4B, et 44
B.6.2 et 44
4.6.3 MAXZ32 e 45

A7 12C ettt 46
AT L s 46
7.2 e 47
AT.312C e 47
A4 s 48
AT D s 49
7.8 et 49

48 P e 50
4 8. L e 50
4.8 2 e 50



48,3 Pl e 50

B84 e et e et et r e re st s 52
4B D et e b et teere b s 53
.............................................................................................................. 53
.................................................................................................................. 54

ProteUS VSIM e e et 54
570 5 TSROSO USROS RTRSROSRPRIN 54
DL 2 e et b et et eereebe st e e reabeats 54
D L 3 ettt ars 56
ST 0 SRR USRU ST RUEUSROSRPRN 57
7010 TSRS RSRUSTU USROS 57
70 0L TSRS USROS RTRSROSRPRRN 58
517 CPU ettt re b e 59
.............................................................................................................. 59

T2 TSROSO R SRS RTUSROSRPRRIN 59
D 2.2 e et e e bt eereabeats 60
D 2.3 et e et e e bt e reabears 60
B.2.4 e —————————— 60
525 MAKE ettt s 61
D 2.8 —————————————— 61
527 IDE ..ottt b et re b ans 62
D 2.8 e et et et eeteebe st e e ereabeats 62
.......................................................................................................................... 67

D 3 L e —————————————————————— s 67
5.3 2 e ettt e et e re e be st e reabeats 67
.......................................................................................................................... 68

DAL e et e bt e e resre st e reatears 68
5.4.2 RTVBREAK oot 69
5.4.3 RTIBREAK oot 69
5.4.4 RTDBREAK ..ot 69
5.4.5 RTVIMON et 70
5.4.6 RTIMON e 70
.............................................................................................................. 71
.................................................................................................................................. 71
.............................................................................................. 71

B.2. L e et e e et eehe b et e e beebe st et ebeebeebe st ereereabearn 71
B.2.2 e e et he b et ea et e e be st et ereeteebe et ereereabeats 71
B.2.3 e et e et e e abe e 71
B.2.4 e e et e bbb e et e b et reeteebe st e e ereabearn 72
8.2, e et e et aere bt 72
B.2.8 e e e et et e be st et e reeteebe st ereereabetn 73
.......................................................................................................................... 74

8.3, e e et eeheebe st et beebe st et e reebeebe st ereeteabenrs 74
8.3, e et e bbb eebe st et reebeebe st e e ereabeatn 74



8.3, et 74

B.3.4 et 74
8.3, e 74
8.3, s 75
8.3, et 76
B.3.8 s 76
6.3.9 Y et 76

B4 ettt es 77
B.4.1 et 77
8.4, ettt 77
B.4.3 s 78
.......................................................................................................................... 79

5 TSSO TP TS US PR UR PSPPI 79
T2 e 80
7.2, L ettt 80
72 2 ettt 80

7 2. et 80

T 2.4 s 81

T3 e 82
705 T3 ST TSP PP PP PR UTPPR PR 82
05 3OS U TSP PR PSP UTPOPRPRPN 82
7.3 8 et 83
1.3 A e 83

T d s 84
T4 L ettt 84
T8 2 e ettt 84
T8 3 et 85
5 TS T TS UR PP PSPPI 85
70 T U U TSP PRSP PRTPPOPRPRPN 85
7.0 2 et 85
7.0 8 e 86

7.8 Dl e ettt 87
L T USSP PRSP PRTTPORPRN 87
78,2 ettt 88
7.6.3 D e 88

T A ettt 89
5 ST TSP PRSP PRPTPPRPRON 89

A 2SSO SO PP PP PR UTPPRPRPN 89
7.7.3 A s 89

T8 D e s 90
7 T3 USSP PR PR PRUTPPRPRON 90
T8 e 90
7.8.3 A s 90

T ettt s 91



700 2 et 92
7.0 8 s 92
........................................................................................................................ 92

T 00, L ettt 92
T.00.2 ettt 93
700,38 e 93
.................................................................................................................... 93

TLL L et 93
0 USSP PR PSP UPPOPSPRPN 93
7. 00 3 s 94
........................................................................................................................ 94

T 02, L ettt 94
1. 02,2 e 94
7. 02,3 e 94
.................................................................................................................... 95

0 T USSP PR UE TR PRPR TP PRPRPN 95
7. 03,2 et 95
7. 03,3 s 95
............................................................................................................ 96

T LA L ettt 96
T 04,2 et 96
TLA3 s 96
.................................................................................................................. 99
.............................................................................................................................. 99

T TS T TS PP R PRPRTTPPRPRPN 99
Bl 2 et 99
B L 8 e 100
B LA e 100
B L D e 100
B L B e 101
B L T e 101
B L 8 102
B L 102
B.LL0 e 103
B.LIL e 103
B L. L2 e 103
................................................................................................................................ 104

B2 L e 104
B2 2 e 104
B2, e 105
SP I e 106
................................................................................................................................ 106
SPICE e 107



0.3 SPICE s 107

QUAFSPICE o et b e bt a b bt eens 108
0 D e —————————————— 108
L0 e e e et e et e b et e e beebe et et e teeteebe st et eteere st s 109
L0, e e e b e b et e b reebe s bentereereebe et ereereeresrens 109
10,2 e e ettt eebe bbb beabe b sreneas 109
10,3 e et eebe bbb beebe b nreneas 109
10,3, L e e 109
10,3 2 et e b ettt eebe s te et e s ereebentens 110
10,4 e et b et e b heebe st ettt ereebe et ereereetentens 111
L1041 e et b et b e be st e e beebe e te st ersereetenrens 111
10.4.2 e —————————— 112
10.4.3 et 112
10.4.4 NS (NODESET) oottt sttt sttt ettt be b 112
1045 PRECHARGE e e 113
10,5 e e e be et et be et st eereerentens 113
10,5, L et e be et st eereeteatens 113
10,52 e bbbt eereebe st 114
10.5.3 ettt rere bt 114
10.5.4 ettt eereebentens 114

10.6 ITEMOD e 116
L0.6.1 et e et b e be st et beebe s ae st reereeteneens 116
10.6.2 ITEMOD e e bbb 117

10,7 e e ettt b ettt re et st 118
10,7, L ettt e b et e b beebe s be et e e ereebenrens 118
10,7 2 ettt 118
10.7.3 e et e bt rereetentens 118
L0.7.4 et e bt reebentens 119
10,8 e e et eebe sttt beebe st sreneas 120
L0.8.L e e e b e bbb e b et et eebesresrenrereas 120
10,8 2 e et b e et be e b srereas 120
L10.8.3MOSFET oottt b e st eebe st srenea 120
10,84 e et be e resrenea 120
10,8 D e e et e bbb eebe s re b nrerea 121
10.8.8 e e 121
10,0 et re st sre e 122
10.9.1 e ————————————————— 122
10.9.2 Primitive MOdelS  ....ccoooveeeeecee 123
10.9.3 Schematic Models — .....ccoeiiec 123
10.9.4 VSM VSM MOGEIS ..o 123
10.9.5 SPICE SPICE MOGEIS oo 124
1010 e 124
L0101 e e e e bbb a et et st rebesresresrereas 124
10.10.2 e ——————————— 124



1
111
11.2
11.3

11.5
11.6
11.7

10.10.3

&

p=i



1.1 PROTEUS VSM
1MHZ
PIN
PROTEUS VSM SPICE3F5
PROTEUS
LCD LED RS232
PC 300MHZ I PC
2GHz
PC
1.2
VSM
PROTEUS VSM
VSM VSM SOFTWARE DEVELOPMENT KIT SDK
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2.1
2.1.1
PROTEUS VSM
ISIS ISIS
PIC16F84
U1
16 17
T loescuour  nat | B
[ e ——
MCLR Rad DT
RALTOCK] —
REINT .I?
RE1 5
RA2 5
RE3J i
REd ——
Roe ﬂz
RAT j‘
PIC 163
INVERT=FMCLRF
ALLOINEAR EAk=1
CLOC k=K
PROTEUS Samples\Tutorials\
2.1.2
component
KEYWORD TRAFFIC
TRAFFIC LIGHTS PIC
%10 1T

ISIS

PIC16F84



MOVEMENT AND ORIENTATION

°
°

90
°

VIEW

4 F6 ZOOM IN

4 F7 ZOOM OUT

L 4 F8 ZOOM ALL

4 ZOOM TO AREA

4 SHIFT SHIFT

ISIS
Tool Manu

WIRING UP
1
2
3
4
2.1.3
PROTEUS PIC

LIST p=16F84 ; PIC16F844 is the target processor

#include "P16F84.INC" ; Include header file
CBLOCK 0x10 ; Temporary storage
State

11,12

ENDC

org 0 ; Start up vector.

RN



halt

setports

initialise

loop

getmask

wait

wil

wait2

goto  setports

org 4
goto halt
clrw

movwf  PORTA
movwf  PORTB
bsf STATUS,RPO
clrw
movwf  TRISB
bcf STATUS,RPO

clrw

movwf  state
call getmask
movwf  PORTB
incf state, W
andlw  0x04
movwf  state
call wait

goto loop

; Go to start up code.

; Interrupt vector.
; Sit in endless loop and do nothing.

: Zero into W.
: Ensure PORTA is zero before we enable it.
: Ensure PORTB is zero before we enable it.
: Select Bank 1
; Mask for all bits as outputs.
; Set TRISB register.
: Reselect Bank 0.
: Initial state.
: Set it.
: Convert state to bitmask.
; Write it to port.
: Increment state in to W.
; Wrap it around.
; Put it back in to memory.
; Wait :-)
; And loop :-)

; Function to return bitmask for output port for current state.

; The top nibble contains the bits for one set of lights and the

: lower nibble the bits for the other set. Bit 1 is red, 2 is amber
; and bit three is green. Bit four is not used.

movf state, W

addwf  PCL,F
retltw  Ox41
retltw  0x23
retltw  Ox14
retltw  0x32

: Get state in to W.

; Add offset in W to PCL to calc. goto.
; state==0 is Green and Red.
; state==1 is Amber and Red/Amber
;state==3 isRed  and Green
: state==4 is Red/Amber and Amber.

; Function using two loops to achieve a delay.

moviw 5
movwf |1
call wait2
decfsz 11
goto wl
return
clrf 12

o112 W



w2 decfsz 12
goto w2
return
END

Attach the Source File

1 SOURCE MENU ADD/REMUVE SOURCE FILE

MPASM TL.ASM
2 SOURCE BUILD ALL MPASM HEX
3 PROGRAM HEX

DEBUGGING THE PROGRAM

Simulating the Circuit ( )

BUG

Debugging Mode( )

CTRL+F12

DEBUG WATCH WINDOW

Setting a Breakpoint

000E F9 F12
Status Bar PC

Debug F11
F11 ““clrw?”

¥O13 W



TRISB

0
Stepping Over F10
F11 getmask
0
w 1
1
3 0 Watch Window
1
Finding the Bug Bug
4 3 01 2 3
4 0
3 4 3 w 4
0 ““W7 4
ProteusVSM

o4 W



2.2

2.2.1
PROTEUS VSM
1
2
3
4
2.2.2
741 741
R3 R4 10 R1 R2 C1
IRV (
R
FI—
U R3
DACT O S . 56k
Dacz O 2l
741
Rz FEa
1ie
R g v
-“-—."'-—-—"'—

A Scresnshot if a section from the ISISTUT. DEN

¥O15 W

5V



2.2.3

PROTEUS
GENERATOR

GENERATORS

oo
SINE
FULSE
EXP
SFFM
FhadLIm
FILE
alubio
DSTATE
DEDGE
DPULSE
DCLOCK
DPATTERN

ISIS

U1

10mV, 0.58
* ISIS Generators and Probes

2.2.4

%16 1T
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PROTEUS
2.2.5
GRAPH ANALOGUE
1 / /
/
2 GRAPH ADD TRACE
3 ADD TRACE
ISIS
10KHZ 100us START STOP
STOP 1S 100us
2.2.6
GRAPH SIMULATE SPACE
0 ESC

Graph ViewlLog CTRL+V

17 T



2.2.7

°
°
CTRL+
2.2.8
R4
R4
9.1*10e-8A
2.2.9
PROTEUS X Y
1
) SIMULATION GRAPH
) FREQUENCY
([ J
2
Y
PROTEUS REFERENCE GENERATROR
0dB 1 0

¥O18 W



2.2.10
ISIS DC AC
DC
AC
DC Sweep
Ul DC Sweep
DC Sweep U1(POS IP)
Rl R2 470k X
50Hz
2.2.11
ISIS
o
o
o
® PROSPICE
741 R1 R2 470
IN Edit Noise Graph
0dB 1

Edit Noise Graph

% 19

I

50HZ

AC Sweep

R1

100k

20KHZ

R2

SM

dB

pVv

Log Spectral Contributions



3.1

3.1.1

|j| P [ [ 1 I_l_||

PLAY
STEP

A 0w NN -

STOP

3.1.2

GRAPH

PAUSE

[Sustem Help
& SystemInfo...
[ Toxt Yiewer

‘Set BOM Scripts..

et Tést by,
Set Keyboard Mappu ...,

Set grimation O 5.
Set Siulator Optians. .

;r.J Save Freferences

CIRCUIT ANIMATION OPTION

Animated Circuit Configuration

PC PAUSE
PC SHIFT-BREAK
21
ey e e oot —
Frafies pt Second: {-2'3_ Show Veltage & Current on Probes? (v

Show Logie State of Fins? v

Shiow Wire Yaltage by Colour?
Show Wie Current with Arows?

Ti
AT R
| Mk, . _

— okage/Cunent Ranges——
I asitren Viokage: iE
Cumert Thraszhold: Ilu I T I l = !

Configuring the Step time for Animation.

CPU CPU

CPU 100%



INDICATORS
ACTUATORS

ACTUATORS

3.1.3

ISIS
1
Fiewls BEL

ot [Brose (i lmsimn " of
A ik o Wik 1~ | e=an ;r!:r' Waaghas »-u.u-\;rﬂ.nn.nm.nuwm!u_
ZRI CEVICES BEDaR  EPCS Vi Mo i pouraiims ko gl 541
Lt porsios R v o bt ST

ol e ST EFLS “Wakikin, Homary e e i i

T
Selecting parts with simulation modeals wia the Librans Browser.

MINRES 1.

MINRES12

MINRES 15K

MINRESEEK -c:& B
MINRESEBK ﬁ_
MINRES 100K _&_
MOTOR-ELDCM

ol =
TLO7T

TLEI™™ ~ - -

Placing components in [515.

ISIS



e component T

Companert Fstarsnce: ﬁ Hiddan: [~ m
Companert Malue:  [MOTOR8LOCM Hiddar |
UsAModelFle [ 00V [CEE (T
NomnalVoteg: |17 [Higera =]
Mg HPHE |G [Higepn ]
Cal Resistance: e [Higesa =]

E |

% |Higs 24

Editing the components properties in 1515 prior to simuwlation.

ISIS
PROTEUSVSM  SOURCE
IDE COF ELF HEX

Edit Component | LL)_:!

Comrponect Referance: L Hidderr [

Companent ¥ alus: FIC18F452 Hidden; |

Progiam Fil: |PiCCHESS. COF  [Hidean =] m
Processor Clock Frequency:|BMHz [Hiden =]

Attaching the source code to the microcontroller prior to simulation.

A BT L IRERER  a BE L

Wiring up the schematic.

RUTHSET i =

Q’ Drag COhject
Edit Properties Ztrl+E

Delating unwanted components via the context rmenu.



8

Fositioning parts in 1515,

| O T T EMessage[s]q F'.&LISED:?:DD:DD.DDDDDET.

The Animation Control Panel when the simulation is paused at time 0.

3.2

3.2.1

VSM DEBUG

Cebug Library Template Swstem  Help

| M Start{Restart Debugging Chrl4+F12
- Il Pause Animation Pause
W stop Animation Shift+Pause
2# Fracita Fiz
Ypainks Al

||| Tile Mertically

2

1|7 2, Watch Window

| 3.PICIacPu

||7 4, TEOE3C LCD Contraller RAM - LCD1

I . .
.|7 5. Virtual Terminal

Launching the Simuwlation Adwisor from the Debug Menu.

23 W



3.2.2

SYSTEM SET ANIMATION OPTION

Animated Cirouits Configuration 2' x|

System | Help  DebugCmd

& System Info... Simadstion Spead Animation Opbons———————
A Toxt Yiewer Frames per Second R Shioww Veltzge & Curent on Probes? |
Set BOM Scripts. ., Timestep per Frame: [Bom Show Logic State of Fins? i
it B e e O e [5iim Show WieVitage by Colou? |
Bt TERE b, Max. SPICE Tmestep: 25m Show V're Cusrent wath Anows?

Set Keyboard Mapps s, ..

——\okage/Cument Ranges—

M asimin Wokage: g SEIEE Dpbors
Curert Theashold:  [Tu c
:{ Save Proferénces |—QLI§1 L—-———I

Set Simulator Options, ..

Configuring Anirnation Ophions in Proteds.

3.2.2.1

0 1
TEMPLATE SET DESIGN DEFAULTS



| Template System  Help
Goko Master Sheet

et Design Defaults...

Edit Design Defaults

o Lobus
Paper Colous:
Elﬂﬂﬁm

Show hidder test? I [Vectoi Font
Showhiddenpins? | —

Configuring Logic State Colowrs in Proteus.

3.2.2.2

-6V ov ov SET ANIMATION  SET
DESIGN DEFAULTS
]
S = o =

Ty " la;.n::- I .
TeoattopparFramar  [50n | Wkt e | - |
Single Step Tine 5 mmuu — -
Mae SPICE Timatbsp: |25 | Ogobne

————\fokage/Curent Ranges——— Iimnﬁu:l_ —Fmﬁullhﬁllﬂ—l
Momovass [ et LI 3
e e RSN

Configuring Wire Voltage thresholds and colours in Prateus.

3.2.2.3

1UA SET ANIMATION OPTION



3.2.3

3.23.1

2 ISIS

3.2.3.2

3.2.3.3

Animated Cirouits Configuration Il Xi

Simulation Spesd Animalion Oplions————————
Frames pe Second: [ Show Valtage & Curenl on Probes? |
Timestap per Frame: S0 Show Logic State of Fins? v
Single Step Tims. S0m 5 '

Max SFICE Timestep: 12511

~ Vohage/Cunent Ranges
M
Cument Theeshiold 1u

Specifying Current thresholds and animation in Proteus.

Animation Control Panel
MULTIMETER ICON

PROTEUS VSM



ISIS

3.24

ISIS PROTEUS

3.3

3.3.1

ANIMATION FRAME RATE
ANIMATION TIMESTEP

3.3.2

20 /S
CPU

927 W



3.3.3

CPU 100%
3.34
3.4
34.1
SYSTEM ANIMATED
FRAME

[System Help Debugcmd
€ SystemInfo...
Bfext]:iuww

S8t BOM Scripts. .
k...

et TERt b,
Set Keyboard Mappi.,.,

St i atian 15000
Set Seaulator Cptions, ..

:{ SavoFreferences:

PC
CIRCUITS COFIGURATION TIMESTEP PER
Animated Circuits Configuration zixl
Simulztion Speed—————— Animation Dphone——————

Frames pes 5 20 Show Yoltage & Curent on Probes? [
. Timesten per Frame: S0m Show Logic State of Fine? v

Sirile Siep e S0m Show'wie Valtage by Colour? |

May. SPICE Timestep;  |25m Shiow Y Current with Anowss?

Yokage/Cunent Rapgss—

F—
—

M aximem Yokage:
Cunienk Threshald:

] Qﬂh” Eancet]

Adjusting Timesten per Frame in the Ammated Circuits Configuration Dialogue.

CPU

PC

10~20KHZ

3.4.2

PROTEUS VSM

M

ANIMATED CIRCUITS CONFIURATION

928 T



Maximum Voltage value

3.4.3

PROSPICE
ISIS

3.4.4

SPICE

029 W



4.1

4.1.1

VSM

v AC

DC

o 0 o »

ProSPICE

X—Y
20V/
200ms/

2mvVv/
0.5us/

030 W

V7

V7



4.1.2

Digital Oscilloscope

Channel C
Position

[Position

O zoo 14
5 ar

1. Virtual Instrument
OSCILIOSCOPE
2.
3. = & Y
4, Dual
5.
) AC
7. Y-gain Y-pos
Y-pos
8.
4.1.3
3
< Dual X-Y Chl Ch2 LED
< Dual LED Chl Ch2 LED
< XY X-Y Chl Ch2 X
Y
Dual X-Y 3

031 W



4.1.4

< chl Ch2 LED
< Trigger

<>

4.1.5

arming
10000
/
VSM
<~ 8*1 Rraces 2*8 Bus Traces
< 10000*24

032 W



o

e

2.2

~200us/
/ ~1000

/

0%,25%,50%,75%

100%

5ms~2mes.

S0 Logic

5

nalyser

Al

|

I}
All
All
All
All

A0

ATl

A2

Al3

Ald

A5

- | [NE
- || E1
- | (B2

- | [PE=

Capiure J
Cursors J

Position

<>

ISIS

LED

PLAY

3

”low-High”.

ARMED

9033 W

LOGIC ANALYSER

TRIGGER

TRIGGER



ARMED

4.2.3
10000
ZOOM
Z00M S
Z00M Resolution
424
Marker
4.3
% i
Fii I_I—I .
4.3.1
VSM
<>
<> 8 0~12MHZ
< 4 0~12v
<>

o34 W

250

Delete A-B



4.3.2

Sl Signal Generator = E
I v K 1::: 5 e 1w |[ o1 @ i
' Frange : M o [l Franae ﬂ : : Wivaform
& : J a
@ Un|
L @ :I
Frequency Amplitwde Polarity
< ISIS SIGNAL GENERATOR
AM FM
<> PLAY
< Center 1
1
<> Level 1
1
< Waveform LED
4.3.3 AM FM
AM  FM
< Range HZIV VIV
<> -12V~+12V.
{}
< Range
Range 1KHZ Range 2 2V

4KHZ.



4.4

IVSI Pattern Generator

44.1

VSM Proteus

VSM 1K

R T IR R ISP

~
~
N

ISIS Pattern Generataor
PAUSE

e

CLOCK

036 1L



< CLOCK

< TRIGGER
<>
< PLAY
< SUSPEND
STEP
<>
<>
<>
<>
<>
<>
443
— CLKIN
—— HOLD Bl
— TRIG Q0 b—
— OE B Q1 f—
N Q2 b—
B Q3 b—
HE HE BNl 82 —
—ClkouUT | B HE EHEE o5 +—
CASCADE Q7

< Data Output Pins
< Clockout Pin:

<> Cascade Pin

< Trigger Pin

037 W



<~ Clock-In Pin
< Hold Pin
1HZ
3.6s 5.28

5.6S
<> Output Enable Pin

4.4.4

<~ Clockout

2 —_— LOW-HIGH-LOW
HIGH-LOW-HIGH

4.4.5

1HZ 3.75s CASCADE

CASCADE

172

9% 38 I



1HZ 3.75s

1HZ

1HZ

9039 W



4.4.6

4.4.7

sec ms
““bits>” 5bits
Enter Escape

OxA7 0b01011101

Ctri+Shift+l

135

Enter  Escape

ctri+l

Step

40 T



CTRL+X CTRL+D

7.
8.
CTRL+Q
9.
Block Set Block Clear
CTRL+S Block set CTRL+C

Block clear Tooltip Display
4.5 /

¥S5H Connter Timer E

] lus

1 1ms

oAl W



] 1HZ

] — 99, 999, 999

/ Debug

1. COUNTER TIMER
2. CE
3. RST
4, / CTRL+E
5. CE RST
6.
1. RST
CE RST
2. /
45.3
1. COUNTER TIMER
2. CLK CE RST
3. / CTRL+E

Frequency Mode

% 42 0T



454

1000

Counter

CE
RST

CE

CLK

RST

CLK

RST

CLK

COUNTER TIMER

CE

RST

CTRL+E

9 43 0T

10KHZ

ADC

CE



4.6

¥irtnal Terminal =
aoAC

46.1
VSM PC RS232
/
] ASCII ASCII
] RXD TXD
] RTS CTS
] 300~57600
1 7 8
]
1 01 2
] XON/XOFF
] RS/TS RTS/CTS
4.6.2

— D
— T

—t RTS

— CTS

oa4 T



1. Virtual terminal

2 RX TX RX X
3. RTS CTS RTS
CTS
4.
5.
6.
] ASCII CR 0X08 BS 0X80 BEL 0X07
LF 0XO0A
]
CPU  UART RS232
MAX232
] RX TX
“1,’ “0,’ UART
6850 8250
RS232 RTS/CTS
] RTS CTS RTS/CTS
]
Echo
Typed Characters
) TEXT TEXT=*“Hello World>”
Hello World CTS
4.6.3 MAX232
Proteus VSM MAX232 RS232 CPU
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Ci+ o1

Tk TIouT

RIQUT RN

TIIR T2OUT
R2OUT =L

11
& s

ETALL FOODTCF
B e princt 2
- przes 15
o FEIUOSI —%%
e s T
2 lwcimoct  paseck 1
r FC2RD0C2 2 1
£ scaacy  eooma 2 1
B e  soanm | 1

POMNTY —Ei -

2 | wee spars |IL
%;: AGND P OGRND —L
2 AREF Bptam 2

Tt

MAX232
inverted
MAX232
TXOUT/RX

4.7 12C

IZC Debug — $II2C DEBUGGERED0D0S

RX/TX polarity

Fredefined Sequences

| I

Ouened Zequences

Huene fdd

=

lelate |

4.7.1

12C

12C

12C

12C

12C




4.7.2

12C I1SI1S

SDA

SCL

TRIG

1. scL 12C

2. SDA 12C
3. TRIG

4.7.3 12C

12C Debug
12C
12C Debug - $T12C DEBUGGER#002E : e B
H-dm 52 538ms 133.424ms 5 A5 A 5S¢ A6 A 04 A 04 AP | [ Predefined Sequences |
S#m 133 .336ms 148.056ms § A6 A Sr A€ A 05 R 05 A 5 Dl & 0xFF 4 P

Lodm 133 336ms 5

B4 125 140ms 129 730ms AE A

P 125.%140m= Bis SDA=1 (WHI)
125_720ms Bic SDA=0 (SLO)
136.296ms Bic EDA=1 (WHI)
li€.878ms Bic SDha=0 (5LO)
127.458ms Bat 5.0
125.03zms Bio Spa=l (WHI)

128.608ms Bin SDA=1 (WHI) @
12%_188m= Bis SDR=0 (8LO) 7o

Pt 129_720ms Aok SDA=0 (5L
44 130 13&ms 130.2892ms  Sx

A4 131 5%5ms 138.17éms RS R
d-4m 136, 85Zms 141.43Ems 03 A
H-4m 147, 113ms 146.6%Ems 03 A

[ A-4m 147 800ms 148 036ms i
F Y T - e - - e e e e e =
4] ] r

Sequences I

® g
@ (R[F[=2F ]} F fdd @Dele:e |

t4tttte11t
[T TR NPT S TL I L |
i

12C 12C



2
SCL SDA
ADD
| /
3 /
12C
Queue
4
SDA
“0x~ OXFE
- $ - s $FE
“h~ , FEh
“%= , %1101b
“b~ , 1101b
“d~ , 47d
5
12C
12C
ADD Sequence Entry Box
Delete
Queue Sequence Entry Box Pre-defined Sequence List
Buffered/Queued  Sequences List.
4.7.4
1
SDA  SCL

48 T



delete

SDA  SCL

4.7.5

queue

12C

add

ADDRESS1

ADDRESS2

10

STOPCONENPTY

CLOCKFREQ

SCL

SEQUENCE_FILE

AUTOLOAD

TIMEPREC

WRAPLENGTH

4.7.6

| —|>|=|0

)

49 T




4.8 SPI

48.1

SPI

4.8.2

¢ SCK
DIN
DOUT
SS

¢+ TRIG

4.8.3 SPI

Debug

SPI SPI SPI

ne

SPI

SPI
SPI

SPI

SPI

050 T



SPI Debug - Master mode - M

|+
f
!

i 10.500us 55 Accive
& 11.000uz 18.000us FF &F
w11 000us  18.000us £S5 00
@ 15.000us S5 Inactive 20F 0
@ 30.500us S8 Rotive 585 511
B 31.000us  25.000us 00
| = 31.000us  38.000us 00
= i .
~Ep 22.000us Bit € DOUT=0 (SLO)
"$ 33.000us Bir 5 DOUT=1 (SHI)
LoD 34.000us Eit & DOUT=D (SLO) @ @
~Ep  25.000us Biz 3 DOUT=1 (SHI)
=> 26.000us Bic 2 DOUT=D (SLOY
Lo BT.000us Eit 1 DOUT=L (SHI)
= 93.000us Bitz 0 DOUT=0 (SLO) il
31, 030us  22,.000us RA
3%.000us 55 Inaetive
E0_.500us B8 RActive
£1.000us &8.000us OF Fo =l
 Buffered Sequences |
o 9
® ® :
el f Aoc (E) [elcte
1.
*
*
2.
Sequence Entry Box Add
Queue Buffered/Queued Sequence
3. /
/ SPI
Sequence Entry Box Queue
4,
DOUT
‘Ox’ OxFE




5$’ $FE
‘h’ FEh
‘%’ %1101
‘b’ 1101b
‘d’ 47d
Control
5.
SPI
SPI

Add

Delete

Queue

/

4.8.4

SPI .

( ).
WORDLENGTH 1~16
BITORDER SSB
LSB

SAMPLEEDGE DIN SCK
IDLESTATE SCK SCK SCK
STOPONEMPTY

SEQUENCE_FILE

MODE

CLOCKFREQ SCK

AUTOLOAD

WRAPLENGTH

TIMEPREC

DATAINVERT DOUT DIN

LOOPBACK
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4.8.5

SPI
SPI
SCK
SS
SPI
SPI
“h,)
queue
add
quene
4.9
Protues VSM AC DC
FSD 3

Display Rang

SCK DIN
SCK DIN
l%l
“d,,
2
100M

953 W

SPI

“OX,,

delete

DIN

“$,)



5

Proteus VSM Debug

] _

] — RAMS

ROMS

] _

] _
] CTRL+F12

Pause
] ALT+D Debug
/
PWI PWI

51 Proteus VSM

51.1
PROTEUS VSM

LOADERS.DLL <=3 Pparty
Compilers™”

PROTEUS VSM

DEBUG
51.2
Proteus
SDI

054 T



HEX

LCancel

LISA Morel Fils i [Hide 2
@f‘; [My_Program el 2 [5how &l

Clock Freguencs: | Ttz

HEX

PAUSE

BVR Sowrce Code = U1

[ 1
o AL

Mo zourze line at PC address [FC=0000];
-~ ‘_/_‘-J N e
0

AYR Source Code - U1

i CHE
C:APRODEW W amhCHES S \inavr.c
CAPRODEV W amhCHES S \validate.c

CTRL+D Dissembly

AYR Source Code - U1 t i #
CAPRODEVWam\CHESS\chess.c MEAF-T T "1 SaRT

00G6E  { mowecount = 1; ﬂ

O08E LOT R1G,$01

0070 LOT R17,$00 [

007z LOT R30,$01

0074 LOT R31, 04

007& ST Z,R16

0078 ST Z+1,R17

0o7a kingcapture = FALSE;

0074 LOT Rlé, $00

007E LOT R30, §00

oogo0 R31, 04

T,

/
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5.1.3

1 ELF/DWARF

Proteus
Proteus ELF
] ELF/DWARF AVR  ARM7 PIC
) ELF DWARF —
ELF/DWARF ELF DWARF
2 COFF
Proteus ELF/DWARF
ELF/DWARF PIC COF IEEE
PIC COF
COF
program property COF
3 UBROF
UBROF IAR UBROF8
program property
UBROF
IAR Embedded Workbench proteus Using
Proteus as a Virtual ICE
4 OMF51
OMF51 Keil OMF51
program property OMF51
Keil ELF/DWARF
ELF/DWARF
Keil proteus Using Proteus as a Virtual
ICE
5 COD
COD Bytecrafe PIC
CoD CoD
VSM
COoD
program property COD
6 BAS
Proteus Crownhill Proton Development Suite
PIC program property BAS
7 SDI
SDI ISIS
SDI Code Generation Tools
Debug Extaraction tool
program property SDI
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Program property

VSM “C,, “ASM,,

5.1.4

Proteus

E
MEIEY T 158k
E

——— il

] Step Over—
] Step Into—

] Step Out—
] Step To—

Step To

Proteus Proteus

5.1.5

F9

x
&y B L | 88

Iremask[1]
z and cann

CPU

| M Stop Anirmation

——~Proteus

Debug

Shitt+Pause

%

_ Execute Without Breakpoints Al+F1Z
; Execute for Specified Time
|
= Step Over F10
& Step Into F11
& Step Out Chri+FLL
L step T Chrl+F10
n— s

Show Logic State of Pins

4395

ovetype

957 W




Proteus VSM

5.1.6

Proteus VSM

Proteus
1
ARMT Yariables - U1 :
Marme Address | value
[H boaokbin 40000008  hytev[4]
bookcnt 40001044 u]
[H posshash 40001048  gword[200]
book_allocated 40001032C u]
[Hmagic_str ooozavrac hytel[s]
digest_hits 40001685 0O
bookpos 4000168C Ox0000000(
*hookpos o0ooo0a0 O<18 0xFO0
Wins 00000000 s1d4&4
losses 00000002 558753
draws 00000004 &1l464
=T 0000000s
'mekhas 11isi0ns 4 040 0
Object Module File
ELF/DWARF ISIS ELF
ELF/SWARF COFF
3
Show Previous Values
4
5

Show Globals
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Eind Item F3
Copy To Clipboard Chrl+3

| EE N
A‘\.‘p

Einary

Cckal

Set Colours

watch Popup Colours 2 x|

Window Background: ([ ]|=

Tree Graphics: I |~
Marmal Text: _|VI
Changed Text: _|'I

Selected Item Background: | [ INGN0NN |~
Selected lkem Text: B |~

Expanded |temz Backaground: I Drarken - I

Changed Items In Bold? [w

il d B

5.1.7 CPU

Proteus VSM CPU CPU
Debug
CPU CPU
CPU CPU
CPU
CPU

5.2

5.2.1

] ISIS ISIS

] ISIS

059 W



IDE Proteus

5.2.2
]
) Source Add/Remove Source Files
] Code Generation Tool
Source—Code Generation Tool
] NEW
] Flags
Flags
] OK
HEX S19
ISIS
ISIS
5.2.3
1
1. ALT+S
2. source
2 ISIS
1. Alt+Table ISIS
2. F12 Ctrl+F12
3. ISIS
3
1. Source Build All
2. ISIS
5.2.4
CD Proteus Tools
Proteus Source
Define Code Generation Tools
1. Source Define Code Generation Tools

NEW

%5 60 1T



SRCEDIT

ISIS
4, Command line %1 %2
%% Proteus %~ DSN
Proteus VSM
Data Extractor DDX
/
DDX
Browse DDX
ELF/DWARF DDX
5.2.5 MAKE
ISIS
1. MAKE /
MAK Always Build
-f%1.
2. Source — Add/Remove Source Files
MYPROJECET.MAK
3. <NONE>
ISIS MAKE
MAKE
5.2.6
Proteus VSM
SRCEDIT NOTEPAD
DDE
UltraEdit
IDE DDE
1. Source—Setup External Text Editor
2. Browse
3. ISIS DDE

O

Always Build
Debug
COF
MAKE
MAKE
make
make
ISIS
ULTRAEDIT



5.2.7 IDE

IDE IAR's
Embedded Workbench, Keil's uVision, Microchip's MP-LAB and Atmel's AVR studio

IDE IDE HEX,
ELF/DWARF, COF Proteus VSM
PROTEUS VSM IDE

] Proteus
Proteus Proteus
COD( PIC ) UBROF IAR
ELF/DWARF COFF OMF 8051
Crownhills Proton Development Suite
PLAY STEP

Proteus In-circuit
ICE Keil IAR MPLAB ICE
”Supported Compilers”
Proteus

5.2.8

Proteus VSM
Proteus VSM

LCD 12C

¢ Debug Configure Diagnostics
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| Debug Library Template System Help Debu

M starifRestart Debuoging Chl+F12
M P=use Animation Pause
Bl Stop Animstion Shift+Peuse

f f\ Fiz
LBl [rs\ \
Ay skep Outy il
L*cen o Chrl+F10
Reset Popup Windows
Reset Persistent Model Data
i f & Dis I *
Lise Rermota Disbug Moniter

L ool igure Diogreosticy

i @ PIC10F4S2
T.\;' 1]

B Skl ok

f

Configure Diagnostics

2

Trace Categones:

SYSTEM [I51S/PROSPICE)

Trace Infosmabion Level
£ Diszbfed OWamings Onle <™ Ful Trace

[ Suspend sl ation wheneven an event (s logged T

> Debiug

1

By Wodsl Iredshsalion

By Progrn Loads

By Flemsl Events

P Evmcidor E vl

By 1D Pt Activiy

I Stack Operabors

By Tabde Fead Opeistons
By Table inoe Dpeesliony

Ewanls

By Intmngp Everds

Fy, Manony/SFF scourzen

£y, EEPAOM Modus
“Trace Indormaion Level

loghem|0  for [60  seconds |

ok [a || conca |

EAEY

el 5SS TEW [I515/PROSPICE]

O Digaal loge conleniars:

L AT

*Arm’

Trace L

£ Tiess 3 pohue
A Tiras 4 Mk
By Times S Hodule
I CTPY Widuk

Yy CLP2 Hodue
£, CCP3 Hodus
I\, CTP4 Hoduds

B, COPS Hoduk

[l HSSF Mok
I USARTT Module
£, USARAT2 Modus
1, SPICE Sevdibar Il si
) ADC Hodu

Il ACMF Mo
I VREF Moduie

Traze irdamaion Level
" Digabled ™ Mimregs Onk - 4 Fill Trace

. Simpend mmsstion wherave snaverd i bggad?

el [ et 5] et |

Arm

Full Trace



GERALIL A TIOE L

COCC0eo000000-000-0000

Fecerwed: 34

Recesved B4

SPICE

SWIRTUAL TER.

11N ETH

Source
/
: e [ I
. Mezzage . | Sourca | Tirres
Panition analyss completed O
Sample REOUIRES block walidated O
Simulating partition [ESSCFI7F]
PROSPICE Acdeasze 7.00.00 [C] Latconter Electomcs 79
Model TEFS apeciicd bl not fousrsd in US_#P
Het VDD taken s sias o WOC
Met WSS taken as akas for GMHD
Loaded netkst LISAT SDF' for desagn 'FICODEM 2+ weith PIC. ..
Wl pine not speciied for power Intertasce - check ITEM.. ﬁ?ﬁ_’
IPICTE] PICTE moded islease 7.0 SP0 simulabng ‘FIC1E8FS. 00 0000 D000
Ha addiezs has been sel. slave mode dsablad 12C PROTOCOL 000000 000000
[PICTE] Loaded Z5E bybtes of perzizlent EEFPAOM data L 0o 0000 ooooo0
|COFF) Loadng PIC18 COFF hle PI18_PICDEM_2_PLUS. .. L] OCE00-00 000000
|FICTE] Loadsd 3070 program bates and O dats bytes i 00 00-00. Qo0
[PIC1E] Ervecutmon [nstruction] clock regeency is 4 00MHz LT 00 0o 00 oioedeson
12CMEM model ielesss 700 D0 Lig 0000 00 00300
Loaded 32763 bytes of parsizbent manmony data Lig 00-00-00 000000
Racerved 04 ENVIATUAL TER.. 0450000000s
EMIRTLAL TER, . 0450000000

Receved 04 SMIRTUAL TER. . 0000 02 AS0000

000002 450000

ISIS



Simulation Log : |
bezzage Source Time | -

1. PROSFICE Releaze 7.00.00[C] Labce...
& Net VDD taken az alias for YOO
& Net WSS taken as alias for GHD
& Loaded netlist LIS&1.50F for design ...

& FIC1E model release 7.00.00 simulating.. U2 (0 00: 00 000000
&P Loaded 256 bytes of persistent EEPR... U2 (0 00 00 000000
&P [UEROF] Loading UERCOF file 'PICCAL.. U2 (00:00: 00. 000000
& Loaded 3115 program words and O dat... U2 (0 00: 00, 000000

I, Contention on net Vﬁ. State=3F 0. 008603650
! i =-F [ ONEREFS I b

. ““NET>” ISIS  Design Explorer

Design Explorer

[ PICCALC - Logical Netlist Yiew Bl -10] x|
:D'|?|‘h*t|ﬁ|ﬂ Marne N
_____ 7 HO0002 <] | LA
_____ \’ H00003 e— LCD14DD
----- Y #0004 J = 212'3 |
----- P #00005 — F|3-2
----- P #00006 — F|4-2
----- Fo#00007 — FIE-‘I
----- P #00008 ’
_____ "4 o— |I2-HB1 -
..... L 1+|‘||‘||'|1|'|% o R H

= -
J o— R22 it
o— H4- Partlist Yigw Alk+P

o— |2 Find Ckel+F
[REN Fimd Mest F3

Goka Schematic Sheet

Goko Schematic Park

l ey Goko Schematic Met
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VSS
VDD

ISIS
~= & help E
6 Loaded rnetlist 'LISAT.SDF tor design 'PIC Calculator with las ‘T
& PICIE model release 7.00.00 simulating PICT 5976 device. e (00:00:00.000000
& Loaded 255 bytes of persistent EEPROM data. e (00:00:00.000000

X [PIC1E] Program property not zpecified %)
& Loaded 0 program words and 0 data bytes. =
€3 DSIM encountered emors during boot pazs.
€3 Real Time Simulation failed to start, In order to load your program inta the PICMicro™
microcontroller model, you must enter the
compiled program filename into the PROGRAM field
of the edit compaonent dialog farm. The program
filename will be & HEX, COF, COD, LBROF or
BAS file.

See Alsor

= High Level Lanquage Support

Program Property Not Specified

['\} Copy Selection  Chrl+C
Copy all krl+Shift+C
Clear Ctrl+Delete

Showe Gridlines?

A Set Fort... Cbrl+F

"2 Set Colours,
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5.3

5.3.1

CTRL+F12 pause
Debug

* & o o

““Add Item by Name *> << Add Item by Address™”

SFR
PIC AVR ARM

Watch Window ; =
Name Add... | value |

FORTA Q= 0F &0 Oboooooooo

PORTE 0=<0F31  0OboOO1l1001

TRISE O=0F53 Oboooooooo

CCP1CON 0= 0FED Obooooo111
I%CCF‘lM}( O<0FBED Capture mode (ewery 1leth rising edgel) (7]

DC1E:= O<0FED O
CCPRL (WORD) 0= 0FEE O=00o0a

PIC18 CCP1CON

. CTRL+R F2
16 32

5.3.2

* CTRL+F12
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. Debug

.

. Watchpoint Condition

¢  Global Break Condition

¢ Item Break Expressions Item Break Expressions Item

Mask Condition Value

isis Waktchpoint Condition d s

Global Break Conditiorn

<\ Turn off [dizable] watch paointz.
@Eﬁuspend the simulation if ANY expreszion iz bue.

<\ Stop the zimulation anly when ALL expreszions are tiue.

Itern Break Expreszio
|temm: ITI'-.-1FHZI j
b ask: INn:nne j IEI:-:EIEI
Conditian: IEquaIs j E
Walue: IDHFF
Cancel

ProSPICE

5.4

54.1
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5.4.2

5.4.3

5.4.4

OK

ALl

Y Y|E

Edit Properties

o Y 1*# Crag Chject

Digital Analog

Real Time Breakpaint

<\ Dizabled {t\ Diigital <\ Analog
Trigger Yalue: {1 I Show Al = I
Arrnoat Time: {1.5

[ |zolate after? oK e

PLAY CTRL+F12

RTVBREAK

AVCS

RTIBREAK

RTDBREAK

%069 W



Trigger Value RTDBREAK _8 0x80
D7 D0~D6

5.4.5 RTVMON

i5is Pick Devices

K.ewmords: Besults [2]:

RTWMOM_ Device I Library I Diescription

M atch Whole \Wiords? MRS T/ MOM 1 BEALTIME  Real ime waltage manitor - werifies that vaolt!
EhE RTwkOM_2 REALTIME Real time woltage moritor [differential] - verifie.,

[l Categaries]

Debugging Tools

mjf_’_)

5.4.6 RTIMON

i5i5 Pick Devices

K.emwords: Beszultz [1]:
RTIMOM Device I Library | Dezcription
b atch Whole \wiords? R TIMON
Categary:

[All Cateqaones]

Debugaing Tools

REALTIME  Heal irme analag cument moritor - verif

Selecting the Current Monitor from the Librany Browser.
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6.1

*PROTEUS

6.2

6.2.1

PR IR R

6.2.2

ISIS

6.2.3

ASF

BT

ISIS



GEMNERATORS

]
SIME
PULSE
ExP
SFFM
PRLIN
FILE
AUDID
DSTATE
DEDGE
DPULSE
DCLOCK
DPATTERN

Prapanng ta place a generator in (515

< * Single Edge \
g it ~ BRPalen

@ Patlein < Standard High-Low Pulse Train
o = <~ Specific pulse rair:

{

e 1

[
= I 1‘* Drag Object

Edi: Properties

[ ok ][ concel |

v Hide Properties?

Configuring & generator to isolate from preceding circuitry.

6.2.4

MIXED
FREGQUENCY
TRANSFER
NOISE
DISTORTION
FOURIER
AUDI0
INTERACTIVE
CONFORMANCE
DC SWEEF
AC SWEER

Preparing to place a graph in 1515

6.2.5

ISIS

o2 W



Trace name; |U'|Z-"-\[Q3]

Expression: IF'1 P2

P | U1:A03) P3:
P P4

[ Show data points?

Using Trace Expressions in [515

< EDIT GRAPH TARCE

6.2.6
GRAPH
’RANDOMISE TIME DELAYS’
Y -
(] —ISIS
(]  — I1SIS

¥O73 W



6.3

6.3.1

6.3.2

GRAPH

GRAPH

Bk e RQAQLT S |

6.3.3
1
3
6.3.4
EDIT CTRL+<E~

6.3.5

Y
[ ]
o ADD TRACE
o ADD TRACE COMMAND

W14 W

1-4



Y
/
/
/
1 /
2
3 GRAPH MENU Add Trace command
““Quick add tagged probes ”
4 Yes
/
/ Y
6.3.6
Add Trace
Y 4
Add Trace command
1 GRAPH Add Trace
NO Add transient Trace
2 TRACE TYPE
3 Y
4 PL P4
PL  —
5 3 4
6 P1
7 OK

W75 W

GRAPH

Add Trace

P2 P3

P4

P1



6.3.7

o Ol A W N P

6.3.8

6.3.9

OK

EDIT GRAPH TRACE

ISIS

Y

)

Always simulate? [ {
n

Log netlist(z]?

The Set ¥-Scales option on the Edit Graph Dialogue Farm

916 W



Set Y-Axis Scaling 1'5[

Left A Bight fuis————

Mimimum Walle: I"| T i alle: I
T Esirmuim W alue; I1 [ &t 4 alue; I

[ Lock values?

The Set ¥-Axis Scaling Diglogue Form

4 LOCK VALUES
Y
4
6.4
6.4.1
PROTEUS
PROTUES
ISIS
ISIS
PCB
6.4.2
ISIS
To update a graph and view the simulation log:
1 SIMULATE
2 YES
NO
YES VIEW LOG



T

SIMULATION LOG Bl ';-;;1_;;'551- : =]
lMegzzage | Source | Tirne |

&B 1515 Releasze 7.00.00 [C) Labcenter Electronics 1990- 2006,

&P Source code build completed QK.

&P Compiling design 'D:YProdocs\digital sim DSH"

&B Metlist compilation completed OF.

& Metlist linking completed OK. %

&8 Partition analysiz completed 0K,

& Simulating partition [DE0049E 9]

&P PROSFICE Release 7.00.00[C) Laboenter Electronics 1993 2006

& Loaded netlist 'LISAT1.5DF for design 'D:\Pradocshdigital zim.DSM'

& Total terations=114, Tatal Stepz=58, Good Steps=58, Ead Steps=0 0.000005000s

& Simulation ended - PROSPICE took 0.03 seconds. 0.000005000s

& Simulation COMPLETE.

T T PP ——

Launching the Simulation Advisor from a graph.

6.4.3

GRAPH SIMULATE SPACE
Y -
Y -

SET PATHS COMMAND MODULE PATH PROTUES
PRIMITIVE

PROSPICE

(] —ISIS
A
B A

(] —ISIS PROSPICE
(] _— ISIS
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7.1

Proteus 13 PROSPICE

DC

AC

PC
Windows WAV

ISIS
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7.2

7.2.1

X Y
1.2.2

SPICE
/
PROSPICE
PROSPICE
Berkeley  SPICE3F5
7.2.3
Y Y
“ Add Transient Trace >~

%080 W



. 1lx
Hams: L1 FAOBE
- hralog
ProbaFl [ <NONE> =] EF;;;
ProbePE  |<HOKE: El| etn
FrobeF3  [<HOKE: =]
Probe Py [HONE: = &Lﬂ}‘#‘
Epiewion: | Right
Referenos
TN
Y
Y Y
1.
2.
3.
GRAPHS
ANALDGLIE
DIGITAL
MIXED
FREQUENCY
TBANSFER g _,
4,
5. CTRL+E
e veanmentGrash hIES)
Giaph tie: WM.I.UGLIEAMALH’SIS User defined
Stat tiver | 4
Stop tive —
Leftduin Lobet ]
Bight fuds Labet |
—m&“‘_
Iniial O sobfion. o
Alsys sz v : e
o f o
T [N N
6. Graph Simulate
7.2.4
1.



“e Add Transient Trace ~~ ““CTRL+A”
P1
P2

P1*P2

“OK,,

NOo oA wWN

Add Transient Trace L
—Traca Type——
Mame; F1
. = Drigta
ool | L5 Fhiasr
Prebe P2 |F2 | Mo
Probe P [<MOME> || _
ProbePg: [ <NONE> ~] - m“""
Expression: |12 < Right
{"* Fefererne
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7.3

7.3.1

7.3.2

vVCC [/ VDD
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DSIM

DSIM
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o
100MHz
7.3.3
1.
2.
3.
GR&PHS
DIGITaL
WMI=ED
FREGUEMNCY
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4,
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b Pulse
i PROSPICE
7.3.4

DSIM
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SHI

WHI

FLT

CON

WLO

SLO

7.4

7.4.1

71.4.2

SPICE3F5

ADC

o ADC

o DAC
DAC
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ADC

DSIM
PROSPICE
DAC
DAC
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PROSPICE
° IC
° SPICE

® DAC

7.4.3

7.5

7.5.1

AC

7.5.2
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7.5.3

FREQREF

ASIMMDLS FREQREF

Edit Frequency Graph
aph tha - MO RESPOMSE \\

Stop Inequency: ™
Irbereal DECADES "I
Mo. Stepsrtervat (10

““Add Trace””
[re. | ,
j Bz
< Left
P =
e efeence
% ok Cancel
PWLIN
““Add Trace””
1 0
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dB 0dB 1V SIS 200dB
log 0
Y Y

Y dBs Y

4 CTRL+E

5 PROSPICE
Edit Frequency Graph . ..?J..)ﬂ

Giaph bte: |FREGUENCY RESPONSE] Liser defined properties:
Refarence: o) -] -
Start frequency: 10

Stog frequency: M

Interval {DEE@DES 'I
Mo, StepsdIntervat (10

Dptions

¥ ScakemaBz  [w
Blveays simudate: (v =
Log netist(z]: [ | 4] ;lJ
[_SetyScsee | o g (o |

ZIN.DSN  ZOUT.DSN

7.6 DC

7.6.1

DC
PROSPICE Property Expression Evaluation

DC
DC



7.6.2

DC
PROSPICE

7.6.3

PROSPICE

DC

Trace expressions

1 DC
[ Generator Properties
Genetator Marms:
|‘3J5HFLE
Analogue Types—
@’* DC
2
3 DC
4 CTRL+E’ X
Edit DL Sweep Graph R
Graph fifle: ||::u: SWEEF AMALYSIS U zes defined groperties:
Swesp vanable:  [< ':"I
Start value: 0
Step value 1
5 PROSPICE
6 ““Edit DC Sweep Graph~~
| valug i
Momi
Ho. steps B0 T
Laft
Right Axis Label. |
X
3 DC




5 PROSPICE
Proteus ““Point and shoot””
7.7 AC
7.7.1
AC
1.7.2
7.7.3 AC
Y
1
2 X
DL Generator Properties ,ﬂ_ﬁ.l
(zenerator Mame: Vahage [volts] E %
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7.8 DC

7.8.1

7.8.2

7.8.3

DC

AC

GRIN (dB!
KRN =R

CTRL+E
PROSPICE
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Q1(B) Q1(C) QL(D)
2 Q1(D)

3 CRTL+E

4 Sourcel Q1(C) Source2 QL(B)

5 QLC) 0 10V QL(B) 100uA
1mA

6 Q1(B)

7 OK
Edit Transfer Function Graph 4 g d |
Graph tile; [DC TRANSFER CURVE AMALYSIS Lizer defined properties:
Soucet, [a10 ] soseez [oi®) =] -
Start value: [ Statvaue: [100ws

Stop value: |1V Stop value: I‘Irnﬁ
Ho. Steps: (100 Mo, sheps: |2|J

Left duis: |
Right Asis: |
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Alwayz smulate? v
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[

7.9

7.9.1

SPICE

V /+/Hz

dB
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7.9.2
PROSPICE
PROSPICE
7.9.3
PROSPICE

1

2

3 PROSPICE

4 CTRL+V
7.10
7.10.1

2 3
SPICE

JFET  MOSFET

092 T



7.10.2

F1
FI+F2 F1-F2  2F1-F2
F2/F1
F2  F1-F2
F2/F1=49/100
F2/F1<1
7.10.3
F1
3F1
FI F2

FI+F2 F1-F2  2F1-F2

7.11

7111

7.11.2

9093 W

F2/F1

F2

0.5

(F1)

F1-F2

2F1

X



FFT

7.11.3

time interval
4 PROSPICE

7.12

7.12.1

Proteus VSM

WAV

7.12.2

11025 22050  44100Hz
WAV

7.12.3

Windows WAV

Windows

1000 1

994 W

PC

WAV



44.1KHz
5 PROSPICE
6 CTRL-SPACE
WAV

7.13

7.13.1

7.13.2

Timestep
o

7.13.3
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ISIS
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44.1KHz

PROSPICE

Animation
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30MB



7.14

7.14.1

7.14.2

7.14.3

Timestep Per Frame
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Edit Conformance Graph

Graph hie: COMFORMAMCE AMALTSIS

Start time:

Shop time:

Laft Anie Label

Hight Asxs Label

Dptions

Inkial OC solutione  |w
Alvays simulate: v

Log netlisi[s): [

R1 C2 C2 100nf R1

15k

COMFORMAMEE AMNALYSTS
CONTROL LI [ 1
Tr1goer L
utput N

b.ao 1.E.!IEJr-'- E‘.F.!la'd 3. v

simulation log

Comparing Results...

Data mismatch at time 2.40m in trace 'Output'.
Data signatures were 'L' and 'H'.

Conformance analysis FAILED.

2.4ms
2 ““Graph”~
““Simulate Graph””
* ““Graph”” ““Conformance Analysis command””
2

ISIS <filename> /V

ISIS level 1
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8.1

8.1.1

DC

Sine

Pulse

Exp

RC

SFFM

Pwlin

File

ASCII

Audio

Windows WAV

Dstate

Dedge

Dpulse

Dclock

Dpattern

8.1.2

B W N

““Generator””
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8.1.3

ISIS
CTRL+E
Name
ISIS
OK

Type
Current Source
Isolate Before
Manual Edits
8.1.4
8.1.5

(] Output level VA VO

RMS

° Hz FREQ PER

o PHASE TD

] THETA

V =VO +VAe TP 5in(22FREQ(t + TD)) (t>=TD)

V =VO (t<TD)
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8.1.6

V2.

V1!

PROSPICE

TR PW TF

——
TD

PER

FREQ

FREQ

V1

V2

PW

V2

TR

TF

TR

1ns

TF

TR

TD

V1

TD

8.1.7

RC

V2.

V1

-4

P TAUI

TD2.

-

TAUL2

V1

V2

TD1

TAU1

0.63

TD2

TD2

TAU2
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0 TD1 V1
—(t-TD1)

TDL  TD2 V1+(V2-VI)(l-e ™1 )
—(t-TD1) —(t-TD2)
TD2 TSTOP V1+(V2-VI)@d-e ™0 )+ (V1-V2)(l—e ™2 )
8.1.8

V =VO +VAsin(22FCt + MDI sin(2FSt)

VO

VA

FC

FS

MDI

8.1.9

V(1)
V(0)=0
V(2n)=0
V(3n)=1
V(5n)=1
V(6n)=0
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8.1.10

ASCII

v

9E-4
1E-3
1.9E-3
2E-3
2.9E-3
3E-3

8.1.11

ASCII

0
1
0
1
0
1
0

Windows WAV

WAV
WAV
103

T

0.9ms

tab

0.1ms



Initial State 0
First Edge
Timing Equal mark/space
timing
Pulse width “c17” Space time
= ‘0, >
Transitions
Bit Pattern
O L “L,,
1 H “H,,
I “I’,
h “h,’
Ff—
° _ BASIC
PIN
8.2
8.2.1
Y -
[ ] -
8.2.2
3

5104
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8.2.3

Load Resistance

Record Filename
Tape
Generator
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9 SPICE

9.1
SPICE
PROSPICE Berkley SPICE
° SPICE ASCII
ISIS SPICE
) SPICE X X card
X
XUl 46 43 32
46 1 46 2
32 3
NC SPICE TLO74
ISIS
SPICE ISIS
SPICEPINS
® SPICE SPICE 2
PSPICE
PSPICE SPICE3F5
PSPICE
PROSPICE
SPICE2
SPICE3
1500
ISIS
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9.2 SPICE

SPICE
SUBCKT
SPICE
2N2222
SPICE2.DSN samples

ASCII

+1igu

R
10k

1

INFUT 4 @
SFFEET=R, B /L RE
a1 )

FREQ=1

—PRIMITIVE

PRIMITIVE=ANALOGUE,NPN
PROSPICE
ASIMMDLS.LIB
PRIMITIVE
SPICEMODEL=Q2N2222,SPICEMOD.LIB

SPICEMODEL
SPICE

SUBCKT

SPICE
Path

9.3 SPICE

PROSPICE SPICE
[ ]

° ASCII

%0107 1T

JFET  MOSFET SPICE

ISIS
ASIMMDLS.LIB
SPICEMOD.LIB

el CUTFLT
[+

PRIMITILE=-AMEL COLE (MPH
SFICEMODEL -OfESEE JSF1CEMQD .LIE

SPICEMODEL

NPN

JFET  MOSFET

Set Paths Module

ISIS

PROSPICE



SPICE SPICE SML ISIS
LMC660
PRIMITIVE=ANALOGUE,SUBCKT (as before)
SPICEMODEL=LMC660
SPICEPINS=POS IP,NEG IP,V+,V-,OP  (as before)
SPICELIB=NATSEMI

SPICELIB SPICE
Set Paths Module Path
SPICE PUTSPICE.EXE GETSPICE.EXE
9.4 *SPICE
ISIS SPICE
2N2222 ISIS

*SCRIPT SPICE
.MODEL Q2N2222 NPN(IS=3.108E-15 XTI=3 EG=1.11 VAF=131.5 BF=300
NE=1.541
+ISE=190.7E-15 IKF=1.296 XTB=1.5 BR=6.18 NC=2 ISC=0 IKR=0 RC=1
+CJC=14.57E-12 VJC=.75 MJC=.3333 FC=.5 CJE=26.08E-12 VJE=.75
+MJE=.3333 TR=51.35E-9 TF=451E-12 ITF=.1 VTF=10 XTF=2)
*ENDSCRIPT

SPICEMODEL
SPICEMODEL=Q2N2222

9.5

PROSPICE

GMIN ProSPICE
1E-14, 1E-13 1E-12 1E-6
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10

10.1

SPICE3F5

BSIM

10.2

Proteus

Persistent Model Data

10.3

10.3.1

VB

JFET MOSFET BJT 1
IC

EPROM EEPROM
DSN

%0109 1T

2

TEMP
TEMP
3  MOSFET
Flash
Debug

TNOM

MODDATA

Reset



WiMg e, RY
=
L1:|:| i' °§L‘1:E ]HE'
MUTLAL_B=0.5 == L
SPICE3F5
ProSPICE
e
r L
P RAY FI:IE‘ al; 1 LT PUT
T ';|u|__;?
F"-E‘ : LMIER
— v
Cl OUTPUT
Cl
GLEAK 1E-12Mho
SPICE GLEAK 0
DRAM
RF2
GND
10.3.2
ISIS Design Power Rail Configuration
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Power Rail Canfiguration 8 ;" 0%

s - EK
CCATD okage: I,-J',-— I_ I
|__Hew || Beneme || Dotz | St
Uncoreected power rets: Mals: corrected to WCCATID:
R T
® NEW Voltage
°
Add
°
. —
o 5 5 +10, 10 cc  =s
- 5.0V
¢ ISIS VCCIVDD 5V VEE 5V VSS
GND TTL CMOS
ISIS
10.4
10.4.1
PROSPICE
°
°

Compute Operating Point
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10.4.2

”wﬁ\: R1 1C=0 o ﬁ?uc
M
FHALOGUE AMPLYSIS
1.0 s
//_ = &1
Tu
s ]
2
b.a 1.0 Z.0a p—
IC 0
PROSPICE Cl v VC
1,0,H,L,HIGH,LOW,SHI,WHI,SLO,WLO FLT BS Boot State
10.4.3
PROSPICE Initial DC
Solution
0
IC=1
Cl Cl v
IC SPICE Modelling
Berkeley  SPICE3F5
PRECHARGE

10.4.4 NS (NODESET)

NS
10V

o112

SPICE

NS 10
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10.4.5 PRECHARGE

PRECHARGE
PRECHARGE Labcenter SPICE IC
PRECHARGE Initial DC Solution
10.5
10.5.1
DSIM
9
State Type | Keyword Description
Power High PHI Logic 1 power rail.
atrong High SHI Logic 1 active output.
Weak High WHI Logic 1 passive output.
Floating FLT Floating output - high-impedance.
Undefined wuD Mid voltage from analogue source.
Contention CON Mid voltage from digital conflict.
Wealk Low WLO Logic O passive output.
Strong Low SLO Logic O active output.
Power Low PLO Logic O power rail.
VCC
DSIM

DSIM
TTL

113 1L

DSIM



10.5.2

)
1
)
10.5.3
FLOAT
TTL
FLOAT=HIGH
FLOAT=LOW
10.5.4
DSIM
o 1ns
[ ) 20ns

Threshold Time

4 16

0 1
0 1
TTL 1
DSIM
1
DSIM
7400
TTL
TDLH TDHL
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5ns

Glitch



A0 L2

LT Ky L1
[nm 1£0E) 23

il L 14 4ok oA
S B
ac
ao

L0y
Lzt
LI2i2)
L1230
Lizi4
Lizcs)
LI2E
27
LI2c83
L2ea
uz10)
uzei1d
u2i12h
(13
5 Uz
LI215)

1(QC) 33
U1(0m 21

oy

g ROGT)
RO(Z) e
7403 ! &

<TEXT®

mm oom-

0D =08 Ch L k) — O

iy

74154
<TEXT:

74154 TDLH TDHL 22ns 10ns
DSIM
TGxx XX TTL
TTL
74154
TGQ=0
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10ns

t=0ns t=15ns
t=25ns 15ns
t=10ns
20ns
10.6 ITEFMOD
10.6.1
PROSPICE
°
°
°
°
°
TTL
7400
VVCC/GND 5V
-\:TEXTI:I 4:-:!'-\]-I.lll.lll.lll.

):?EIUT

i1

=TExT=

ITFMOD MODEL
° ITFMOD
ADC DAC
ULA ITFMOD=TTL
° VCC GND  ISIS
ISIS
UL:A #P
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L PROSPICE ADC DAC
Ul:A DAC#0000 DAC ULl:A
] ul A
Ul A #P Ul:A _DAC#0000 Ul:A_#P
ITFMOD DAC
TTL
]
10.6.2 ITFMOD
Property Description
TTL otandard TTL (74 series)
TTLLS Low power Schottky TTL (74LS series)
TTLS standard Schottky TTL{7 45 series)
TTLHC High Speed CMOS TTL (74HC series)
TTLHCT High Speed CMOS TTL with TTL outputs (74HCT series)
CMOS 4000 series CMOS.
MMOS Microprocessor type MOS circuits with TTL logic levels.
FLD FPLD type MOS circuits.
ITFMOD=TTL
models ITFMOD.MDF
ADC DAC
Primitive Value Description
Example
N+ - Mame of the positive power supply pin.
- - Mame of negative power supply pin.
YWOLTAGE a4 opecifies the default operating voltage.
RINT T Specifies the impedance of the internal
battery.
A value of zero will disable the battery.
FLOAT - Specifies HIGH or LOW value for floating
inputs.
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TRISE=10u

10.7

10.7.1

VSM

ISIS

ISIS

10.7.2

After

10.7.3

TRISE,
4000 IC

CAD

Isolate Before Isolate

, I1SIS

POWER  GROUND
GND VCC
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10.7.4

AUTO, PLAY and
RECORD

AUTO
ISIS
AUTO

ISIS
RECORD PLAY

AUTO
PLAY
RECORD

Filename ; PLAY
PLAY ,

RECORD
Filename
) RECORD
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RECORD

RECORD

10.8

10.8.1

10.8.2

SPICE

GMIN

Convergence Problems
GLEAK

10.8.3 MOSFET

MOSFET  SPICE

MOSFET

10.8.4

Iteration
Gear
SPICE Gear

SPICE Option
, SPICE TRTOL
PN
CMOS
IC
MOSFET
SPICE
SPICE
Trapezoidal
Gear ,
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2 SPICE

SPICE Gmin Source
3
LTRA
LOSSYLINE
SPICE
10.8.5
TEMP — , TNOM —
TEMP TNOM
PROSPICE
10.8.6
TDSCALE, TDSEED, TDLOWER TDUPPER
TDSCALE
TDSCALE
RANDOM
1.0
TDSCALE=1.1
10 TDSCALE 1.0;
TDSCALE RANDOM DSIM
TDLOWER  TDUPPER
TDLOWER  TDUPPER 09 11
10
TDSEED
TDSEED 1 32767 TDSEED
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TDSCALE = RANDOM
TDLOWER = 2.00
TDUPPER = 3.00
TDSEED =723

200 300 723
INITSEED
INITSEED
RANDOM DSIM
TDSCALE TDSEED
INITSEED DSIM

INITSEED 1 32767
10.9
10.9.1

PROTEUS 8000 6000

PCB
68020

ERROR [PSM] : No model specified for 'U1".

PSM

ERROR [U1] : Value '74F00' of VALUE not found in parameter mapping table.

MDF
74L.S00 74F00

74LS 74L.S00

Schematic Model [74ANAND.MDF]
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10.9.2 Primitive Models

PROSPICE Primitives

Primitive models
PRIMITIVE
PROSPICE

PRIMITIVE=ANALOGRESISTOR

SPICE
ASIMMDLS DSIMMDLS
VSM SDK
10.9.3 Schematic Models
MODFILE
741
MODFILE=0OA_BIP
Parameter Mapping Table
ISIS Model Compiler
VSM SDK
10.9.4 VSM VSM Models
VSM PROSPICE DLL
VSM PRIMITIVE ISIS PROSPICE
DLL MODDLL

8052

PRIMITIVE=DIGITAL,8052
MODLL=MCS8051

DLL ——MCS8051.DLL
8051
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VSM

VSM

10.9.5 SPICE

PROSPICE
PROTEUS
SUBCKT

LCD

C++ COM

SPICE Models

SPICE3F5
SPICE
MODEL

VSM SDK

SPICE
SPICE

CA3140 SUBCKT

PRIMITIVE=ANALOG,SUBCKT
SPICEMODEL=CA3140
BC108 SPICE

PRIMITIVE=ANALOG,NPN
SPICEMODEL=BC108

ASCII

SPICE

SPICEFILE
““SPICE

10.10

10.10.1

Proteus VSM

1ns

10.10.2

SPICELIB

1GHz

ProSPICE

2 3

600MHz
CPU

1000

100 2kHz
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60 000

TTL CMOS IC
SPICE
1
WCC
LA
[ ; R
C 2 u-:?'_'
TS
U188 UZ:A
[33’—* 3 1 2 I
[ 5 |
T TS
Ul:A UlB 1
DSIM SLO FLT
R1 PROSPICE
U2:A
R1 Ul:A
Ul:B
R1
VCC SHI WHI
SLO WHII
WHI FLT
2
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0 S

B H o R
1Ha1d SHERET d
o2 Sw2
o0
o >
1S
ProSPICE
1 CTRL E
2 Edit All Properties as Text
3 PRIMITIVE

PRIMITIVE=DIGITAL,RESISTOR
PULLUP  PULLDOWN

1 CTRL E
Edit All Properties as Text

Exclude from Sirmulation: [ Atkach hierarchy module: | (
Hide common pins: [ |

N

e trom PCE Lapotir
LEdit all properties as text v

3 PRIMITIVE
4 PRIMITIVE=DIGITAL,DIODE
5 MODEL SPICE

DIODE-DIGITAL

10.10.3 RAM ROM

ROM,RAM EEPROM
SRAM
Proteus VSM CPU
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PROGRAU=EXE TEST1 518 E Uaa cE HE
= s ' | e
1
U4-B8 3
]
[ HLE=m
5
[TF=11]

EXTRAM EXTROM
Edit Component

EXTRAM  EXTROM
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11

11.1
Simulation Log
[U1] Loaded 26 files from PROGRAM.HEX
Debug
CTRL V
11.2
ISIS
ARES PCB
) R
) MAP ON
ISIS
11.3
ISIS MDF
Module Paths  Set Paths
() —— CA3140
OA_MOS.MDF
MDF
()
““No DC path to Ground”
11.4

ISIS

%0128 1T



Isolate Before  Isolate After

® PRIMITIVE MODFILE

PRIMITIVE=NULL

11.5
Power Rail Configuration
SPICE
Power Rail Configuration
11.6
PROSPICE ISIS
()
. = L >
()
ASIMMDLS.LIB IPROBE
) SPICE SPICEMODEL
Module Path  the Set Paths
° SUBCKT MODEL
o DLL VSM DLL
Module Path  the Set Paths
11.7
SPICE
()
o ““No DC path to ground=~
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CSWITCH
SPICE
1E 18
o
PROSPICE
SPICE VSM
SPICE2  SPICE3
PSPICE
SPICE
“ 77 IC NS
GMIN PN
12 1E 9
SPICE3F5 GMIN stepping
GMIN

ABSTOL / RELTOL
MODFILE=OA_IDEAL

TRTOL SPICE

TRTOL
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