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I nt r oduct ion 
Cir cadt m is an ext r emely ver sat ile EDA package t hat int egr at es schemat ic 
capt ur e and pr int ed cir cuit boar d layout capabilit ies under a common user 
int er f ace.  PCBs ar e r out ed wit h t he same set of “t ools” and met hods t hat 
ar e used f or capt ur ing t he schemat ic.  I nnovat ive f eat ur es like a “r ever se 
engineer ing” mode t hat allows you t o layout a PCB over a bit map backdr op of 
a scanned PCB image, and t he abilit y t o display an ar bit r ar y bit map (per haps 
a pict ur e of t he expect ed signal) associat ed wit h a net in t he design make 
t his package an out st anding value at under $1000 .  Ham r adio oper at or s ar e 
able t o obt ain t he package at a ver y special discount f or ar ound $300 . 
 
One f eat ur e t hat has been lacking in Cir cadt m, however , is t he abilit y t o do 
SPI CE simulat ions f r om t he capt ur ed schemat ic.  This has f inally been 
addr essed wit h a Windows applicat ion called “Car damom”. 
 

SPI CE – Fr ee but Unf r iendly 
 
SPI CE was or iginally developed at t he Univer sit y of Calif or nia at Ber keley in 
FORTRAN, and t hen was lat er r e-wr itt en in C.  I t has a her it age of or iginally 
being r un on mainf r ame comput er s, using Holler it h car ds f or net list input .  
I n par t s of t he Ber keley SPI CE websit e: 
 
htt p:// bwr c.eecs.ber keley.edu/ Classes/ I cBook/ SPI CE/  
 
t he SPI CE input net list f iles ar e st ill r ef er r ed t o as “SPI CE Decks”!  The 
SPI CE net list , or “deck” consist s of lines of ASCII t ext , wit h each line 
cont aining a single cont r ol command or inf or mat ion descr ibing t he connect ion 
of  a single cir cuit component . 
 
Today, it is possible t o buy ver sions of SPI CE t hat ar e t ight ly int egr at ed 
wit h schemat ic capt ur e pr ogr ams, and ver sions of SPI CE t hat cont ain 
schemat ic – input gr aphical int er f aces of t heir own.  Many of t hem suff er 
f r om one or mor e of t he f ollowing shor t comings, however : 
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·  Expensive 
Alt hough some vendor s do pr ovide addit ional added value by adding 
enhancement s t o SPI CE, such as impr oved models and f ast er 
algor it hms – t he main att r act ion of t hese packages is st ill t he abilit y 
t o escape t he manual net list ent r y int er f ace. 

 
·  No PCB Net list Out put  

I n some t ools, t he schemat ic ent r y f unct ion is used f or simulat ion 
pur poses only.  I n or der t o design a PCB, t he schemat ic must be r e-
capt ur ed in anot her t ool! 

 
·  Ot her I nt egr at ed Tools May Not Be Best I n Class 

I n or der t o get a good simulat ion envir onment , t he user might need t o 
put up wit h a less t han ideal schemat ic capt ur e pr ogr am – or per haps 
t he simulat or and schemat ic sect ions of t he package ar e gr eat , but 
t he PCB layout par t of t he package is har d t o wor k wit h… 

 
o The schemat ic and layout envir onment is not Cir cadt m! 

I f you ar e r eading t his document t o begin wit h, you ar e 
pr obably a Cir cadt m user .  You have alr eady demonst r at ed a 
pr ef er ence f or t he Holophaset m t ool.  I f you want ed t o use one 
of t he ot her packages you would be doing so by now! 

 
The or iginal Ber keley sof t war e (3f 5 is t he lat est ), plus Windows and DOS 
por t s f r om ot her sour ces ar e available f or f r ee (or almost f r ee).  A sear ch 
on t he I nt er net will expose most of t hem, but a f ew of t hem ar e ment ioned 
her e: 
 
PSPI CE (st udent ver sion) 
The lat est  available edit ion is v9.1.  Ther e is a schemat ic int er f ace, and a 
limit ed node count . 
 
LTSPI CE 
Available f r om t he Linear Technology websit e (www.linear .com), t his st ar t ed 
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out as a t ool f or simulat ing t heir swit ching r egulat or s and evolved int o a 
gener al pur pose t ool.  Get it !  I t ’s gr eat f or small , quick simulat ions. 
 
SPI CE Opus 
Ber keley SPI CE 3f 5 wit h many memor y leaks pat ched, plus Ga. Tech X-
SPI CE ext ensions, plus t he Nut meg post -pr ocessing language.  The “lit e” 
ver sion is missing t he opt imizat ion ext ensions pr esent in t he commer cial 
ver sion, but t he simulat or engine is t he same.  The f r ee ver sion has a 
gener ous 300 node capacit y. 
 
WinSPI CE 
This appear s t o also be a 3f 5 por t wit h memor y leaks f ixed, plus Nut meg.  
Ther e is no har d-coded node limit at ion. 
 
Of t he f our SPI CE ver sions list ed above, PSPI CE is pr obably t he most 
f amous and t he most used in univer sit ies.  LTSPI CE is a r elat ive newcomer 
and is t he handiest  f or small invest igat ive simulat ions.  SPI CE Opus and 
WinSPI CE ar e bot h net list - input ver sions t hat will t ur n out t o be t he most 
usef ul wit h Cir cadt m because of t he Nut meg suppor t . 
 
 

I nt er f ace Cir cadt m t o SPI CE:  I t can’t be done! 
 
I t ’s t r ue t hat t he net list t hat Cir cadt m wr it es does not have suf f icient f ield 
space t o handle all of t he possible SPI CE const r uct s.  I magine, f or example, 
an AC cur r ent sour ce wit h a 45 degr ee phase of f set t hat consist s of a 10 
kiloher t z car r ier modulat ed by a 1 kiloher t z t one <whew>: 
 
I SRC 23 2 1 AC 0.333 45.0 SFFM(0 1 10K 5 1K) 
 
The “Patt er n” f ield is our act ual schemat ic libr ar y symbol name, so it is 
unavailable.  The Ref I D will be “I SRC”.  The node connect ions (23 and 21) 
ar e handled by t he net list .  We pr obably want t o keep t he PCB f oot pr int 
f ield f r ee f or it ’s int ended use, so t hat j ust leaves t wo f ields: “value” and 
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“modif ier ” t o eat up t he r est :  “AC 0.333 45.0 SFFM(0 1 10K 5 1K)”.  I don’t 
t hink so… 
 
I n addit ion, it would be nice if we could embed simulat or commands dir ect ly 
int o our schemat ic.  I f we ar e r epet it ively doing t he same simulat ion on a 
cir cuit t hat we ar e const ant ly modif ying, do we r eally want t o r e-t ype all 
t hose inst r uct ions int o t he SPI CE command window each t ime? 
 

Out side of t he Box, or err … Net list ! 
 
The act ual Cir cadt m schemat ic f ile cont ains any t ext st r ings t hat we place on 
t he schemat ic, so maybe we can gr ab addit ional component dat a and 
commands dir ect ly f r om t he schemat ic f ile!  We would need t o somehow “t ie” 
t he addit ional par amet er st r ings t o t he associat ed component , and also 
somehow make sur e t hat command st r ings wer e execut ed in t he pr oper 
or der . 
 

Special Embedded St r ings in Cir cadt m Schemat ics f or SPI CE 
 
A t ext st r ing of t he f or m: 
 
.ADDP REFDES any-t ext -at -all - la-di-da-di-da-f if if of um 
 
is int er pr et ed by t he Car damom SPI CE br idge sof t war e as being addit ional 
par amet er dat a f or t he component “REFDES”.  The st r ing “REFDES” must 
mat ch t he r ef er ence designat or of t he associat ed component exact ly and is 
case sensit ive.  The st r ing “any-t ext -at -all- la-di-da-di-da-f if if of um” is 
appended dir ect ly t o t he descr ipt ion of t he r elat ed component af t er a 
delimit ing space char act er .  The st r ing “.ADDP” must be all caps, and t he 
leading “.” (per iod) is impor t ant . 
 
Ther e is some f lexibilit y in t he way .ADDP st at ement s ar e used.  Consider a 
capacit or , C1 of 10uF wit h an init ial volt age condit ion of 3V.  This component 
can be descr ibed t wo ways on t he schemat ic: 
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·  Ref des f ield: C1 
”Value” f ield: <Empt y> 
t ext on schemat ic: .ADDP C1 10uF I C=3V 

 
--- --0r -----  
 

·  Ref des f ield: C1 
”Value” f ield: 10uF 
t ext on schemat ic: .ADDP C1  I C=3V 

 
Car e must be exer cised, however .  Lat er in t his document , t he par sing r ules 
ar e given, and it will be clear t hat if a component r ef er ences a model or a 
subcir cuit , t he name of t he model or subcir cuit MUST be in t he value f ield. 
 
A t ext st r ing of t he f or m: 
 
.CONTROL n t ext - line-which-means-somet hing-t o-nut meg 
 
is int er pr et ed by t he sof t war e as a cont r ol command.  The “n” is a numer ical 
or dinal value.  That is, t he or der t hat t he command shall be execut ed.  
Successive cont r ol st at ement s ar e number ed n= 1,2,3,4,…  The f ollowing t ext 
“t ext - line-which-means-somet hing-t o-nut meg” is somet hing which is 
meaningf ul t o t he Nut meg command pr ocessor .  The st r ing “.COMMAND” 
must be all caps, and t he leading “.” (per iod) is impor t ant .  The Nut meg 
command st r ing is all lower case, EXCEPT f or node r ef er ences, which must 
mat ch exact ly t he schemat ic node name. 
 
Consider t he f ollowing st at ement s: 
 
.CONTROL 1 ac oct 10 1 30k 
.CONTROL 2 plot v(OUT) 
.CONTROL 3 t r an 10us 100ms 98ms 
.CONTROL 4 plot db(v(OUT)) 
 



 
Circadtm  and Holophasetm are trademarks of Holophase Incorporated, 6191 Orange Drive, 
Suite 6163-G, Davie FL 33314     www.holophase.com  
 
The author is not associated with Holophase, Inc. in any way.  He is, however, a satisfied 
customer.  8 

These st at ement s need not be placed t oget her on t he schemat ic.  The 
or dinal inside t he st at ement always det er mines t he or der of execut ion.  The 
bott om of t he r esult ant SPI CE net list will look like t his: 
 
.cont r ol 
ac oct 10 1 30k 
plot v(20) 
t r an 10us 100ms 98ms 
plot db(v(20)) 
.endc 
 
…and t his is what happens: 
 

1) A small signal AC analysis is per f or med wit h 10 point s per oct ave f r om 
1 Hz t o 30 KHz. 

2) The volt age at node 20 is plott ed.  Since t her e is no guar ant ee t hat 
node names on a schemat ic will be legal SPI CE node names, Car damom 
r e-number s t he nodes. 

3) A t r ansient analysis is done wit h a minimum st ep size of 10us f r om t =0 
t o t = 100ms.  The dat a f r om 98ms t o 100ms is r et ained. 

4) The volt age at node 20 (= node “OUT”) is plott ed in db r ef er enced t o 
1 volt . 

 
 

Ot her Cont rol St r ings in Car damom 
 
The f ollowing SPI CE “dot ” commands, if f ound in t he schemat ic, will be 
passed on t o t he SPI CE net list .  The commands must be all caps, alt hough 
t he ar gument s case-sensit ivit y will depend on t he SPI CE pr ogr am: 
 
.I NCLUDE 
.PARAM 
.OPTI ONS 
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Car damom Ref er ence Manual 

Par sing Rules 

Ref er ence Designat or s D, J , M, Q, S, Z (Devices wit h models) 
 
Diodes(D), J FETs(J ), MOSFETs(M), BJ Ts(Q), Swit ch(S), MESFETs(Z) 
 
These component s ar e all descr ibed by models.  The r ef er enced model 
“modelname” must be placed in t he value f ield.  Ther e must be a f ile in t he 
model dir ect or y t hat t he user has point ed Car damom t o wit h a f ile named 
modelname.t xt .  I f t he SPI CE descr ipt ion r equir es addit ional inf or mat ion 
af t er t he model, it should be placed in a .ADDP st at ement . 
 
Examples: 
 

 
 

Ref er ence Designat or Field = “Q1” 
Value Field = “ZTX857 ” 
Result ant SPI CE Net list Lines: 
.I NCLUDE C:\ Models\ ZTX857 .TXT 
Q1 4 8 2 ZTX857  
 

 
 

 

Ref er ence Designat or Field = “Q2” 
Value Field = “2N2222 ” 
Addit ional t ext on schemat ic: 
                 “.ADDP Q2 I C=0.6, 5.0” 
Result ant SPI CE Net list Lines: 
.I NCLUDE C:\ Models\ 2N2222 .TXT 
Q2 5 9 2 2 N2222 I C=0.6, 5.0 
 

 
I n t he examples above, t he node number s ar e r epr esent at ive only.  They ar e 
det er mined by how t he device is connect ed in t he schemat ic.  The exact 
pat h of t he C:\ Models may be diff er ent in a par t icular inst allat ion.      
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Ref er ence Designat or W (pr oblemat ic device wit h model) 
 
Volt age Cont r olled Swit ch (W) 
 
This element t akes a model and t he name of a volt age sour ce as ar gument s.  
Unf or t unat ely, t he name of t he volt age sour ce comes bef or e t he name of 
t he model in t he SPI CE line.  I n all t he ot her element s r equir ing a model or 
subcir cuit name, t he model or subcir cuit ident if ier comes dir ect ly af t er t he 
node number list . 
 
The par ser in Car damom does not pr ovide f or t he special case behavior of 
t his likely t o be inf r equent ly used model. 
 
Ther e is, however , a (unt est ed) wor kar ound: 
 

1) Manually place an .I NCLUDE st at ement on your schemat ic t hat point s 
t o t he model f ile of your swit ch. 

2) Place your swit ch component (W) in t he schemat ic and wir e it nor mally. 
3) Place t he associat ed volt age sour ce name in t he “value” f ield of t he 

swit ch component . 
4) Place an .ADDP st at ement near by wit h t he model name plus any ot her 

needed ar gument s f or t he swit ch. 
 
The volt age-cont r olled swit ch r ef er ence designat or is t r eat ed as a non-
model t ype by Car damom, so t he value f ield does not cause an .I NCLUDE 
st at ement t o appear in t he net list t o load t he swit ch model.  I n t he 
wor kar ound above, t he model is .I NCLUDE’d in t he SPI CE net list explicit ly 
via a schemat ic command, and t hen r ef er enced by t he par sed name f r om 
t he .ADDP st at ement . 
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Ref er ence Designat or X (subcir cuit s) 
 
Subcir cuit s (X) 
 
This case is ver y similar t o t he case wher e t he component uses a model.  The 
only diff er ence is t hat a SPI CE subcir cuit f ile is r ef er enced inst ead. 
 
When using SPI CE “models” you obt ain f r om vendor s or anyone else, you 
must examine t hem car ef ully t o see if t hey r eally ar e model f iles.  Quit e 
of t en, t hey ar e r eally subcir cuit s.  The f ir st non-comment line of t he f ile will 
be eit her .MODEL or .SUBCKT 
 
I n pr act ice, t he main diff er ences bet ween using devices t hat r ef er ence 
subcir cuit s compar ed t o t hose t hat use models ar e: 
 

1) The r ef er ence designat or must indicat e t hat t he device is modeled by 
a subcir cuit .  I f you have a t r ansist or , say Q39 in your cir cuit and t he 
descr ipt ion is a subcir cuit , t hen you bett er make t he f ir st lett er of 
t he r ef er ence designat or “X”.  You will pr obably pr ef er t o r e-label t he 
device “XQ39” inst ead of “X39”, but SPI CE won’t car e eit her way. 

2) The subcir cuit f ile “subcir cuit .t xt ” must be placed in t he pat h used by 
your Car damom inst allat ion f or subcir cuit s inst ead of t he pat h used 
f or models. 

3) Bewar e of t he pr esence of quar t z cr yst als or cer amic r esonat or s in 
your schemat ic.  The usual r ef er ence designat or of X? is used f or 
subcir cuit s.  Usually, t hese t ype of component s ar e modeled by 
subcir cuit s anyway, t hough… 

 
Always put t he subcir cuit name in t he “value” f ield of t he component .  I f it is 
placed in an .ADDP st at ement , t he .I NCLUDE dir ect ive t o load t he subcir cuit 
will not be placed on t he SPI CE net list . 
 
I f you use t he same block of cir cuit r y in a lot of your designs, you can do a 
f ew slight edit s t o t he SPI CE net list of t hat block, and cr eat e your own 
subcir cuit f ile f or  use in lat er simulat ions.      
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Ref er ence Designat or s B, C, E, F, G, H, I , K, L, O, R, T, U, V 
 
Non-Linear Dependant Sour ces (B) 
Capacit or s(C) 
Linear Volt age-Cont r olled Volt age Sour ces (E) 
Linear Cur r ent -Cont r olled Cur r ent Sour ces (F) 
Linear Volt age-Cont r olled Cur r ent Sour ces (G) 
Linear Cur r ent -Cont r olled Volt age Sour ces (H) 
I ndependent Cur r ent Sour ce (I ) 
Coupled I nduct or s (K) 
I nduct or s (L) 
Lossy Tr ansmission Line (O) 
Resist or (R) 
Lossless Tr ansmission Line (T) 
Unif or m Dist r ibut ed RC Line (U) 
I ndependent Volt age Sour ce (V) 
 
 
These element s ar e par sed simply.  The SPI CE nodelist line will consist of 
t he cont ent s of t he Ref des f ield, f ollowed by t he node list , f ollowed by t he 
cont ent s of t he “value” f ield, f ollowed by any addit ional inf or mat ion st r ipped 
off a mat ing .ADDP t ext st r ing in t he schemat ic. 
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Unsuppor t ed Element s 
 
Semiconduct or r esist or s and semiconduct or capacit or s ar e not dir ect ly 
suppor t ed by Car damom.  However , t hey can likely be included by using a 
wor kar ound t o get Car damom t o place t he r equir ed .I NCLUDE dir ect ives int o 
t he net list .  See t he document at ion f or t he volt age-cont r olled swit ch model 
(W).  The same t echnique should wor k f or semiconduct or R’s and C’s. 
 

Lear ning SPI CE 
 
The pur pose of t his document is t o descr ibe t he oper at ion of t he Car damom 
SPI CE br idge f or t he Cir cadt m schemat ic capt ur e pr ogr am.  A det ailed 
t r eat ise on SPI CE is beyond t he scope of t his document .  I f you ar e not 
f amiliar wit h SPI CE, you should pur sue some ot her r esour ces.  You do not 
need t o be an exper t  on SPI CE t o r ead t his manual or use Car damom, but a 
litt le f amiliar it y wit h Ber keley SPI CE will clear up a lot of t he f og.  A list of 
r esour ces f ollows: 
 
On-Line HTML SPI CE3 Manual 
htt p:// newt on.ex.ac.uk/ t eaching/ CDHW/ Elect r onics2/ user guide/  
 
PDF ver sion of SPI CE3 Manual 
htt p:// f ides.f e.uni- lj .si/ SPI CE/ download/ ber keley.zip 
 
Over view of SPI CE 
htt p:// www.seas.upenn.edu/ ~j an/ SPI CE/ SPI CE.over view.ht ml 
 
Nut meg post -pr ocessor  
htt p:// bwr c.eecs.ber keley.edu/ Classes/ I cBook/ SPI CE/ MANUALS/ nut meg.h
t ml 
 
 



 
Circadtm  and Holophasetm are trademarks of Holophase Incorporated, 6191 Orange Drive, 
Suite 6163-G, Davie FL 33314     www.holophase.com  
 
The author is not associated with Holophase, Inc. in any way.  He is, however, a satisfied 
customer.  14 

Compat ible Por t s of SPI CE 
 
Two f r ee ver sions of SPI CE have been f ound t o wor k quit e well wit h t he 
Car damom SPI CE br idge sof t war e:  SPI CE Opus and WinSPI CE. 
 

SPI CE Opus 

SPI CE “OPUS” st ands f or “SPI CE wit h int egr at ed OPt imizat ion Ut ilit ies”.  I t 
is an int egr at ion of Ber keley SPI CE 3f 5, Geor gia Tech XSPI CE, Nut meg, plus 
some added opt imizat ion ut ilit ies.  The f r ee ver sion, “SPI CE Opus Lit e” does 
not cont ain t he opt imizat ion ut ilit ies and is limit ed t o cir cuit s of less t han 
300 nodes.  I n pr act ice, 300 nodes ar e f air ly gener ous f or most uses. 
 

SPI CE Opus quir ks, ir r egular it ies, and not es 
o Plot windows do not “like” being closed bef or e t he dat a plott ing 

is complet e. 
o The “m” par amet er used in diode models must be changed t o 

“mj ”. 
o Does NOT sense when SPI CE net list has changed, so a “sour ce 

f ilename” command must be done af t er ever y cir cuit change. 
 

WinSPI CE 

This por t cont ains Ber keley SPI CE 3f 5 and Nut meg, and has no har d-coded 
node limit .  Af t er t he sour ce net list is loaded t he f ir st t ime, WinSPI CE 
seems t o det ect when t he f ile changes and aut omat ically r e-st ar t s t he 
simulat ion.  This makes t he Cir cadt m/ SPI CE int egr at ion t hat much “t ight er ”! 
 

WinSPI CE quir ks, irr egular it ies, and not es 
o No ir r egular it ies known. 
o Senses changes in input SPI CE net list .  This is pr ett y cool.  

Af t er t he f ir st t ime you t ype “sour ce f ilename”, you don’t need 
t o do it again in t hat session.  Af t er t he schemat ic is saved and 
t he net list expor t ed f r om Cir cadt m, pr essing t he “Pr ocess” 
butt on in Car damom set s ever yt hing else in act ion.       
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Simulat ing Your Cir cuit – St ep by St ep 
 
1) Capt ur e your schemat ic in Cir cadt m 
 
While doing so, r emember : 
 
-> I f a component has a numer ical value (like a r esist or or capacit or ), it goes 
int o t he “value” f ield as nor mal.  Not e t he SPI CE convent ion f or unit s!  Use 
1MEG f or a 1 megohm r esist or , f or example. A 1 mill iohm r esist or is 1M ! 
 
-> I f a component r ef er ences a model, put t he model name in t he “value” 
f ield.  Make sur e t hat t he model (“your model”) is in a f ile named 
“your model.t xt ” in t he dir ect or y wit h t he r est of your models.  I f you ar e 
placing a subcir cuit on your schemat ic, put t he subcir cuit name 
(“your subcir cuit ”) in t he “value” f ield, and put t he subcir cuit descr ipt ion in a 
f ile called “your subckt .t xt ” in t he dir ect or y wit h t he r est of  your subcir cuit s. 
 
Most SPI CE simulat or s choke on pat hnames t hat have spaces in t hem, so t o 
be saf e, you might put your models and subcir cuit s in a place wher e t he pat h 
is r eally simple – like C:\ models and C:\ subckt s. 
 
Somet imes vendor s put a number of models or subcir cuit s in t he same t ext 
f ile.  You will need t o br eak t hem up int o individual f iles wit h a t ext edit or 
when using Car damom.  Also it is VERY I MPORTANT t o make sur e t hat t he 
model inside t he t ext f ile has t he same name as r ef er enced.  I t is ver y 
t ypical f or a vendor t o have a f ile called 2N2222 .mod, wher e int er nally t he 
device is r ef er r ed t o as Q_2N2222 .  You will need t o edit t his cir cuit so 
t hat t he int er nal name is 2N2222 , and save it t o a f ile as 2N2222.t xt .  The 
r ef er enced model in t he schemat ic will be value = 2N2222 .  You see?  They 
j ust all need t o mat ch. 
 
Know f or sur e if t he vendor has pr ovided you a model or subcir cuit .  Some 
“models” ar e r eally subcir cuit s.  I t will make a diff er ence unless you st or e 
your models and subcir cuit s in t he same dir ect or y (but t hat will get messy!). 
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-> I f t he r equir ed SPI CE line f or a component r equir es mor e dat a t han 
pr ovided in t he “value” f ield, place an .ADDP st at ement on t he schemat ic 
r ef er encing t he r ef er ence designat or of t he component t o be modif ied.  The 
“.ADDP” pr ef ix st ands f or “added par amet er s”. 
 
-> Add t he necessar y specialized SPI CE symbols f or simulat ion.  I n most 
cases, t his will be one or mor e independent sour ces (power supplies and input 
signal). 
 
-> Add .CONTROL st at ement s t o cont r ol t he simulat ion.  This will det er mine 
what t ype of simulat ion will be done, and what dat a will be plot t ed. 
 
-> I f t he .ADDP and .CONTROL st at ement s conf use you, t r y r eviewing t he 
sect ion on page 6 “Special Embedded St r ings in Cir cadt m f or SPI CE”.  I f t hat 
doesn’t complet ely clear t hings up, hopef ully some of t he examples t o f ollow 
will help. 
 
Example Schemat ic: 
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I n t his example, all t he r esist or s and capacit or s have t heir values placed in 
t he “value” f ield of t he r espect ive component s, and t he t r ansist or s have 
t heir model names “2N3906 ” and “2N390 4” in t heir “value” f ields. 
 
The DC sour ces, V1 and V2 each have t he st r ing “DC 5” placed in t heir 
“value” f ields.  Not hing f ancy her e. 
 
The input sour ce, V3, has NOTHI NG in it s “value” f ield.  Ther e is an .ADDP 
command on t he schemat ic associat ed wit h t his component , however .  Not e: 
 
.ADDP V3 SI N(0 0.02 1K) 
 
When t he SPI CE net list get s built , ever yt hing af t er t he “V3” in t his st r ing 
will be appended t o t he descr ipt ion of V3.  The schemat ic net list  descr ipt ion 
of most component s will cont r ibut e t he f ollowing t o t he SPI CE net list line: 
 
Ref Des N1 N2 N3 …  “value” 
 
Wher e “Ref des” is t he component r ef er ence designat or (C1, R56, V3, or 
somet hing), t he N1, N2, et c… number s ar e nodes or net s, and t he st r ing f r om 
t he component  “value” f ield is copied ver bat im t o t he line af t er t he node 
number s.  So, in t he case if our V3 sour ce, only t he f ollowing comes f r om t he 
schemat ic net list since “value” cont ains not hing: 
 
V3 N1 N2  
 
Wher e N1 and N2 ar e t he names of t he net s V3 is att ached t o. 
 
But wait , t her e’s mor e!  Car damom par ses t he act ual schemat ic f ile looking 
f or t hose .ADDP st r ings.  I t mat ches t hem wit h t he schemat ic net list 
component s, and adds mor e dat a t o t he SPI CE line.  I n t he case above, t he 
st r ing “SI N(0 0 .02 1K)” is par sed f r om t he .ADDP st at ement and appended 
t o t he SPI CE component line.  So V3 is now descr ibed as: 
 
V3 N1 N2 SI N(0 0 .02 1K) 
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This is an AC sine wave sour ce wit h a 0V DC off set , amplit ude of 0.02V, and 
a f r equency of 1 KHz. 
 
Our schemat ic also has some simulat or commands embedded in it : 
 
.CONTROL 1 t r an 2us 100ms 98ms 
.CONTROL 2 plot v(out ) 
 
.CONTROL st at ement s must begin wit h .CONTROL (all upper case and t he 
leading per iod is impor t ant ) and have an int eger or dinal immediat ely f ollowing 
t he .CONTROL clause.  These cont r ol st at ement s ar e execut ed in t he or der 
specif ied (.CONTROL 1 yadayada, t hen .CONTROL 2 yayaya, et c…).  The 
NUTMEG commands inside must gener ally be all l ower case.  The except ion 
t o t his is t he way node names ar e expr essed.  I f you want t o plot t he volt age 
an a node named HARRY, t hen you would wr it e .CONTROL 3 plot v(HARRY) 
 

I n t he schemat ic t hat we ar e wor king on, t he out put volt age t hat we ar e 
plott ing is named “out ” in all l ower case, so t he .CONTROL st at ement 
r ef er ences t hat node as “out ” in all l ower case.  Please not e, however , t hat 
Cir cadt m will r ename t he net -name t o “OUT” (all caps) af t er t he schemat ic 
has been saved and r eloaded.  So, a schemat ic t hat simulat ed f ine yest er day 
might not wor k OK t oday because t he node names do not mat ch t he plot () 
st at ement s.  For t his r eason, it is a good idea t o ALWAYS name your node 
names in all caps.  This way, t he names will not change on a save and load. 

 
The node r ef er enced in br acket s by v( ) must mat ch t he name of t he 
schemat ic net in a case sensit ive manner .  

! This case sensit ivit y of net names is guar ant eed t o bit e you.  I t has 

alr eady got me a number of t imes. 
 
I n our example above, t he f ir st cont r ol st at ement specif ies a t r ansient 
simulat ion wit h a 2us minimum t ime st ep f r om 0 t o 100 mill iseconds.  The 
dat a f r om 98 mill iseconds t o 100 mill iseconds is saved f or analysis. 
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The second cont r ol st at ement plot s t he volt age at t he node named “out ”. 
 

2) St ar t Car damom and conf igur e all t he f ile and d ir ect or y pat hs.  

 
FI RST:  I f you haven’t saved your schemat ic and gener at ed a net list , do so 
now! 
 
Click on t he “I nput Net list ” butt on and 
use t he r esult ing f ile dialog box t o 
br owse t o your Cir cadt m net list f ile. 
 
Click on t he “I nput Schemat ic” butt on 
and use t he r esult ing dialog box t o 
br owse t o your Cir cadt m schemat ic f ile. 
 
Click on t he “SPI CE Net list ” butt on and 
use t he r esult ing dialog box t o select 
t he f ilename f or t he SPI CE net list 
out put .  Usually it is best t o place t his 
in t he same dir ect or y as your SPI CE 
pr ogr am so you do not need t o t ype t he 
whole pat h in SPI CE.  I n t he example t o 
f ollow, it will be assumed t hat t he 
SPI CE net list is “Car damom.cir ”. 
 
Click t he “Models” butt on and use t he r esult ing dir ect or y dialog t o point 
Car damom t o t he place wher e you st or e your models. 
 
Click t he “Subckt ” butt on and use t he r esult ing dir ect or y dialog t o point 
Car damom t o t he place wher e you st or e your subcir cuit s. 
 
Some SPI CE simulat or s do not like t o f ind t hings like “spaces” in 
t he .I NCLUDE f ile pat hs.  This issue was f ound wit h SPI CE Opus but not 
ver if ied wit h WinSPI CE yet .  Some dir ect or ies, like “…\ Pr ogr am Files\ ...” 
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might cause pr oblems.  You might want t o make your pat hs f or your models 
and subcir cuit s kind of simple t o keep f r om r unning int o t hese t ypes of 
issues.  Think “Would DOS under st and t his pat h?” 
 

WinSPI CE appar ent ly will allow pat hs wit h spaces if t he pat h is enclosed in 
quot es.  This has not been t est ed wit h SPI CE Opus.  I f placing 
t he .I NCLUDE f ile pat hs in quot es eliminat es t he pr oblem wit h pat hs t hat 
have spaces in t hem, a lat er ver sion of Car damom will implement  t his f ix 
(pr ovided t hat it doesn’t cause issues when pat hs do not  have spaces). 

 
 
 

3) St ar t up your SPI CE simulat or  
 
Let ’s Run WinSPI CE! 

 
 
I f all is well , you should get a window t hat looks somet hing like t he one above. 
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4) Gener at e t he SPI CE Net list  
 
 

Push t he “Pr ocess” butt on.  Text will 
appear in t he message box.  I f you 
scr oll t o t he bott om of t he box, you 
should see messages ver y similar t o 
what is pict ur ed her e. 
 
-> The message box was built in mainly 
f or debugging pur poses, and may 
disappear in a f ut ur e r evision of 
Car damom. 
 
 
 
 
 
 
 
 
 

5) Simulat e 
 
I n t he WinSPI CE command window, t ype:  
 
sour ce car damom.cir  
 
Af t er you do t hat , your monit or will pr obably look ver y similar t o t he one on 
t he next page. 
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Remember t hose inst r uct ions t o plot v(out ) f r om t =98ms t o 100ms?  Well 
t he dat a is sitt ing r ight in f r ont of you, in an att r act ive plot . 
 
But wait … t he plot says t hat it plott ed v(8).  What supwidat ? 
 
Car damom does not assume t hat all t he node names you have on your 
schemat ic ar e all l egal SPI CE node names.  I n f act , it assumes t hat t hey will 
not be legal, and j ust mer r ily r enumber s t hem all .  A node t r anslat ion t able is 
built , and any commands r ef er encing net s (nodes) in your .CONTROL 
st at ement s ar e adj ust ed t o point t o t he new names. 
 
At t his point , you can edit t he schemat ic, save it , r un a new net list , and push 
t he “Pr ocess” butt on again.  WinSPI CE seems t o r ealize aut omat ically t hat 
t he SPI CE net list has been r evised, and it simulat es again aut omat ically.  I f 
t his does not occur wit h your ver sion of WinSPI CE, you j ust need t o t ype 
t he “sour ce car damom” command again. 
 
So, if you want t o plot dat a f or a diff er ent node in your cir cuit , you can j ust 
edit t he .CONTROL st at ement t o plot t hat node, or you can add 
mor e .CONTROL st at ement s.  You can plot mult iple volt ages on a plot , or 
gener at e mor e t han one plot in a given r un. (J ust r emember t hat ever y t ime 
you modif y t he schemat ic, you must 1)Save it , 2)Expor t t he net list , and 
3)Push Car damom’s “Pr ocess” butt on.) 
 
…but you don’t need t o r e-simulat e t o plot anot her node.  WinSPI CE is 
sitt ing t her e, j ust wait ing f or you t o t ype some Nut meg commands – but it 
will want t he r evised node number s.  Yikes. 
 
Well , you see t hat butt on mar ked “Nodes” in t he Car damom window?  Push it 
and get access t o t he node t r anslat ion t able.  See all t he net s you didn’t 
explicit ly name t hat look like $0003 , $0005 ,  et c…?  You st ill don’t know 
what t hey ar e!  I t is a good idea t o explicit ly name any net on t he schemat ic 
you might have an int er est in analyzing lat er so t hat you can f ind it easily in 
t his t able.  I f you f ind your self quer ying a net in Cir cadt m t o f ind t he name 
f or a plot v( ) st at ement , st op and name t hat net ! 
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Node Map made visible by t he “Nodes” butt on 
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I f you want t o see t he SPI CE net list t hat Car damom has gener at ed, push 
t he “SNet ” butt on. 
 
 
 

 
 

Pushing t he “SNet ” butt on displays t he act ual SPI CE Net list  
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SPI CE Schemat ic Libr ar y 
 
Car damom comes wit h a libr ar y of SPI CE component s.  This libr ar y is not 
guar ant eed t o be complet e, but will allow t he user  t o have enough symbols t o 
simulat e r ight away. 
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Appendix – Par sing Diagr am 
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Sof t war e – Wher e t o get it ? 

 

Car damom 

The alpha ver sion of Car damom is available by htt p download at : 
 
htt p:// www.donmiller .net f ir ms.com/  
 
The alpha ver sion of sof t war e is of f er ed on a shar ewar e basis.  Ther e ar e no 
r est r ict ive cir cuit size limit at ions, and t he pr ogr am is off er ed “as-is” 
wit hout war r ant ees of any kind.  I f you f ind t he pr ogr am usef ul, a 
r egist r at ion f ee of $35 is suggest ed. 
 
Regist r at ion gives you t he f ollowing benef it s: 
 

·  Fr ee upgr ade t o ver sion 1.0 
 
When Car damom comes out of Alpha, t he “shar ewar e” ver sions of 
f ut ur e edit ions will have cir cuit size limit at ions, and r egist r at ion will 
be necessar y t o r emove t hem.  Not e t hat if my wor k on t he alpha 
ver sion t ur ns out t o be per f ect J , t his will not be an issue, since 
ver sion 1.0 will be essent ially t he same as t he alpha sof t war e.  How 
of t en ar e alpha ver sions per f ect ?? 
 

·  You encour age me t o develop t he next ver sion wit h enhancement s t o 
be det er mined! 
 

·  Suppor t by email. 
--- à   For Car damom, not f or SPI CE! 
 

I will t r y t o answer email quest ions f r om non-suppor t ing user s on a t ime-
available basis, and bug r epor t s ar e welcome f r om ever ybody.  I will t r y t o 
keep a bug log on my websit e, so please check t her e bef or e you r epor t .  I 
don’t need a gazill ion emails about a bug t hat I have known about f or a while. 
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To r egist er your copy of t he alpha ver sion of Car damom, send a check f or 
$35 t o: 
 
Donald J . Miller  
4316 Per t h Tr ace 
Roswell , Ga. 30075  
 
I nclude t he f ollowing inf or mat ion: 
 
Your  name 
Your  addr ess 
Your  email addr ess 
Any comment s about Car damom 
 
 
 

WinSPI CE 
 
Go t o www.WinSPI CE.Com and get it . 

SPI CE Opus Lit e 
 
This is available at htt p:// www.f e.uni- lj .si/ SPI CE/ welcome.ht ml .  This was 
act ually t he f ir st package I used while developing Car damom.  I t wor ks well , 
but t he way WinSPI CE aut omat ically r e-simulat es when t he SPI CE net list 
has been alt er ed by anot her pr ogr am is j ust way t oo slick. 

Cir cadt m 
I nf or mat ion about Cir cadt m is available at htt p:// www.holophase.com 
  
 I f you have an amat eur r adio license, you’ll want t o pur chase your copy f r om 
J ay Cr aswell , W0VNE f or a ver y at t r act ive discount .  I nf or mat ion on t he 
discount ed amat eur r adio oper at or packages is available at  
htt p:// www.dover .net f ir ms.com 
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