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Embedded syntax checker
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Integration with leading edge EDA vendors

rEDActor - for_test.il - o x

.

L

File Edit View Settings Tools Window Help

PER &I M LG AP0 B cwmnma g -

Code execution

from rEDActor environment

Project Manager ~~ untitled.txt x  for_test.il X
AN
i *I m procedure( test() rEDActor - test.ael
. let
File system  Projects [;’_ 2, File Edit - Settings Tools Window Help
= &
|Projects ‘ b = 3; | & B |’6|@‘ﬂ (“Q &« @“;{‘ [h) @Cuunerloﬁtch - ARL - eHGutu
o for_test c =a+b; test.ael X
} printf("Sum of a + b = %d.\n", ¢); A m. defun test()
File j
) ile system  Projects decl a = 2;
AL T decl b = 3;
test(); | Name N i decl c =a+bhb
data : decl msg;
g mfg msg = sprintf("a + b = 3d", c);
polyteda

sq13s_oa_dev_lb
sq13s_oa_dev_lib_test_layout
simulation
substrates
test_lib

Find Next Find Prev Find All X texeda

- fhome/datsuk/for_test.il

Output Bookmarks verification

[INFOJ File has been saved to 'thome/datsuk/for_test.il

Search results  Log |
Path: 35/ads/sq13s_oa_dev_wrk

/home/datsuk/for_test.il

Virtuoso® 6.1.7-64b - Log: /ihp/projects/Design_Kit/datsuk/workarea/SG135/CDS_Log/CDS.l0g.21782 - o x

Fle Tools Options 5G135 Features Update CDF | rEDActor ) Help cadence

load "~/bin/rEDActor_1lnx32/integration/cadence/rdsMain.il”

for_test.il")

FEL I

-
=
- [

1] sGi3smem7

de_info(msg);

}

test();

Information Message x
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Code autoformating

rEDActor - common_cb.il (on uxsrv012)

File Edit View Settings Tools Window Help

Be g {Q & K O (B couriorich MELTS - @ oo ]
ibinitar x| common.cbi X | - Adds footer

=Sllprocedure(Greater (@rest var)

(eps SG25 EPSTLON)

jwhen car (cdr (cdr(cd] rEDActor - common_cbgfon uxsrv0l2) - 0O x
suubie oiican(Cdi(edn(ed Hndﬂ File Edit WView Settings Tools Window Hel-

if (! car(cdr (cdr(var) Redo F .‘7/ 2 T )
then greaterp(car — B |® @ n ﬁ ’ RS U -{i 7\, w E
else greaterp (car(va Cut libinit.src ] common_ch.il (maiied) =
C ;***********' v t******************************************************i;
_Gp}l’ i Greater
Paste ;*********************************************************************i
- El procedure(Greater (@rest wvar)
= let( ((eps SG25 EPSILON))
E— Delete _
—
Output | Searchresults| Log | Bookmark Select All ;when car (cdr(cdr(cdr(var))))==1 (eps=5G25_EPSILON))
[INFO] File has been saved | 'jihp/projects/De G25_devjcq jwhen car(ecdr(ecdr(cdr(var))))==2 (eps=5G25_EPSILON2))

Remove Trailing Spaces
= if(!car (cdr (ecdr(var)))
then greaterp(car(var) car(cdr(var))*(1l+ eps))
else
greaterp(car (var) ecar(ecdr(var))+ecar(ecdr(edr(var))) *eps)

Select Procedure

Autoformat

/ihp/projects/Design_Kit/datsuk/pe force/adats

Format functions

- s

Fix global variables LI
. [Find NextIFind PrevIFind AII
Re m Ove S u n re q u I re d fihp/projects/Design_Kit/datsuk/perforce/adatsuk/f DK/SG25 HA/lb/SG25_devicommon_cb il
Output | Search results ] Log [ Bookmarks |
ile has b d
CO m m e n tS (O n d e m a n d ) F;iti?;r'c::;:ct:,.fi)e:i‘;:j;i\;fd;:uk,.fperforce,.fadatsuk,.fPDK,!SG25H4,.f|ib,.'SG25_de\.r,.fcom mon_ch.il
Reformats the code in

d M Jihp/projects/Design_Kit/datsuk/perforce/adatsuk/PDK/5 G25H4/lib/5G25_dev/common_cb.il ]
accordance to user settlngs y

www.ihp-microelectronics.com | © 2020 - All rights reserved | MES2020 Anton Datsuk October2020 4



Code folding

- IDE rEDActor allows the user to selectively hide and display (fold)
sections of a currently edited file.

- This simplifies managing large amounts of text while viewing only
those subsections of the text that are specifically relevant at any
given time.

i rEDActor - texedafvs.ael
File Edit WView Settings Tools Window Help

E @ Q(‘ @ ’{ w % |CDurier MNew ~ | AEL v@

texedaAvs.ael =

34 defun texedaSavel.vsLibCellView(lvsLibName, lwvsCellName, lvsWViewh
325m@ {

42 }

43

a4 S EEE A A A E A A A KA KA A A A AL A A A A A A A A A A A A A AAAA A A A A A KA A AN A A A A A A A A A A KA KA
@Sl // texedaGetColor

B | [/ xkkkkk ok ok ok hkhkkkkk h hhkhkhkkhkhkkkhkhhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhhhhkhkrhhhhhhha
477 defun texedaGetColor (map, color)

483 {

49 decl i;

50m for(i = 0; i < listlen (map), ++i) {

55 ¥

56

57 return (0) ;

58 }
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Embedded syntax checkers

= rEDActor - cg
File Edit View Settings Tools Window Help
PR SO ™ LG @@., [3 | courier 10 itch | sk 9R-
calibrePEX.il
148 ;kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk*kkkkkkkk*kkkkkkkk*kkkkkkkk*kkkkkkkk*kkk;

149F procedure( ihpArk comparePexQaVsGolden(runInfo, tool, errCount, rptFile, g lvsQac

1503 prog((data
151 cmpRes
152 diffFile
153 logPath
154 msqg
155 goldenFile
156 summaryFile)
157
1588 if (g_lvsQaGolden == nil then
159 return(errCount) ;
160 )
161
162 goldenFile = ihpArk getQrcQaGoldenFile(g lwvsQaGolden, tool);
1638 if (goldenFile == nil || isFile(goldenFile) == nil then
164 sprintf(msg, "[WARNING] No golden file exist to wave errors.\n");
165 ihpArk writeLog(msg, rptFile);
166 return(errCount) ;
167 )
Output Search results Log Bookmarks

HINT LEGUALLS NP PO el /UEsSTgn_RMLLEdmCIly/ 18armeily2ULs. 2.3/ DUNTUAYENLWOTK/d 303405 L9900 20U SUNUAATR ONa/ SKIIJLESLS/Callure
HINT (EQUALL): fihp/projects/Design_Kit/fteamcity/TeamCity2018.2.3/buildAgent fwork/a3b54c5c59d52030/QA/Arkona/skillftests/calibre
INFO (VARS): Unrecognized global variables:

WARN GLOB (VARB): ihpArkGlob_installPath

INFO (WAR): used: in function ihpArk_getPexQaGoldenFile from file fihp/projects/Design_Kitfreamcity/TeamCity2018. 2.3/build Agent/wor
WARN GLOB (VARE): tmpinfo

INFO (VAR): used: in function ihpArk_calibrePEX from file /ihp/projects/Design_Kit/teamcity/TeamCity2018.2.3/buildAgent/work/a3 b54c
INFO (VAR): used: in function ihpArk_runCalibrePexExt from file fihp/projects/Design_Kitfteamcity/TeamCity2018.2.3/buildAgent work/z
INFO (1Q): 1Q score is 63 (best is 100).

INFO (1Q1): 1Q score is based on 1 error messages, 6 general waming messages, and 10 top level forms.

INFO (REP110): Total enhancement : 0.

INFO (REP110): Total external global : 0.

INFO (REP110): Total package global : 0.

INFO (REP110): Total warning global : 2.

INFO (REP110): Total error global : 0.

INFO (REP110): Total unused vars  : 2.

INFO (REP110): Total next release : 0.

INFO (REP110): Total alert 1 0.
INFQ (REP110): Total hint 59,
INFO (REP110): Total suggestion 19,

INFO (REP110): Total internal alert : 0.

INFO (REP110): Total information  :28.

INFO (REP110): Total warning : 2.

INFO (REP110): Total error : 1.

INFO (REP110): Total intemal error : 0.

INFO (REP110): Total fatal error  : 0.

INFO (REPDO2): Program SKILL Lint finished on Feb 19 15:07:37 2020 with status FAIL.

fihp/projects/Design_Kit/teamcity,/Team City2018.2.3/buildagent/work/a3b54c5c59d52030/QA/Arkona/skill tests/calibrePEX.il

rEDActor supports syntax
checkers for:

- SKILL (Cadence)

- AEL (Keysight)

- SVRF (Mentor)

- LAYTOOLS (TexEDA)

- XML.

On clicking on the line
number when the error
was found rEDActor
automatically navigates to
this line.
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Auto initialization of global variables =

rEDActor - checkLibCat.il (on uxsrv012) - 0 x

ile Edit View Settings Tooks Window Hel H
: Eé é \; ﬁé ") r*waa w :..v @ % O D [coeropicn S ETRNGE Y ) IDE finds the glObaI
variables and brings them
e

3

3%k ok ook sk ok ook sk ok ok ook s ok sk i ok s ot Sk o ok kR R R R R R

File system | Projects

Projects

Project Manager checkLibcat.il x

490
B pl ocedure(. pArk_getCatList(techLib, rptFile) u n d e r p rO Ced u re SCO pes .
= prog(()

~ checkLibCat

rEDActor - checkLibCat.il (on uxsrv012)

TibId —"imge*0bj (techLib); - " -
(1libId == n1l File Edit View Settings Tools Window Help

sprintf(msg, "[ERROK| imary ﬁ B e & ) ™ & 4G = ji’ W [® [courier10 pitch |+| sk |~ & |Goto|

ihpArk writeLog(msg, rptFile)

return(nil); ‘27t Manager checkLibcCat.il %
) AL FRE AR AR KAk K 5 KK KK KKK KK KK RAR AR KR KKK AR ARR KRR RHA KK AR AR AR KRR KA KR AT AR AR A Ak [
[ <= P

: ihpg{ getcatList

if

o

E]
m

m

. o parsName = parseString(fileName, ".");
Remove Tralllng Spaces

m

if(cadr (parsName) == "Cat" then
libCatList = cnm(fileﬂﬂme, libCatList);
Select Procedure

Output | Search results J Log | Bookmarks | )

)

[INFO] File has been saved to 'checkLibCat.il Autoformat

m

if(length(libCatList) == 0 then
return(nil);

Format functions

)

Fix global v
return(sort (libCatList, 'alphalessp));

Jihp/projects/Design_Kitjteamcity/TeamCity2018.2.3/buildAgentiwork/fab64 7836a53ea02/QA/Ark ona/sk lljtests/checkl]

’ &

Line: 164, Column: 30

libCatList = list(); File system Projects B R R L R R L T T T T Tt
foreach(fileName getDirFiles(libTl Broiscts =1 ocedure(il.:pkrk_?etCatLi. © (techLib, rptrile)
g . iq - checkLibCat = prog ( (1.1bCatL15t
eNan libid
gndo th msg
Namg] parsName)
Redo
liblu — adGetObj (techLib);
Cut if (1ibId == nil then
sprintf (msg, "[ERROR] Library '%s' does not exist.\n", techLib);
Copy ihpArk writelog(msg, rptFile);
return(nil);
Paste )
lesqg
Delete libCatList = list();
SeleCt H” foreach (fileName getDirFiles(libId->readPath)
[l

] L)
[Flnd NexlIF\nd Prev
. checkLibCat.il
Global variables decrease |oo o o s
[INFO] File has been saved to 'checkLibCat.il*
. oo
flexibility of the program
a n d | e a d to e r rO rS . Jihp/projects/Design_Kit/teamcity/TeamCity2018.2.3 buildAgentjwork fab64 7836 a53ea02/QA/Arkona/sk il frests/checkLibCat.il
Line: 167, Column: 39 Y
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Code debugging

rEDActor - onGrid_src.il (on uxsrv012) BN (€] sKILL Debugger Toolbox {onw — O X If req u I red a
File m View Settings Tools Window Help Commands Help cadence
DRSNS LG E LD developer can set
B892 F procedure( onGridAddMenu( ) 2B _ e — u p b rea k pOI ntS

Dump Stackirace Where 58

untitled.txt = onGrid_src.il

893Qg let((found ExitDebug Toplevel Caontinue
894 items i d p f III SKILI—
. Tradng... Set Brea kpoints...
895 menuTriggers) b - » a n er Or
8960 Advico Menultem onGridGUI = hiCreate \ Debug Status \ Clear ) .
BBT Automatic Stackirace (Lewels) [:] CO d e d e b u ggl n g L]
898
& 899 menuTriggers = deGetAppInfo("maskLay AT s T e
900 Terminate Debugging and Quit Debugger
9012 foreach(trigger menuTriggers
902E when{trigger == 'AdvICoLayoutMer Th d b
903 found = t; ] e de Ugger
904 ) o
20 ) & 1 t tput
a . dllOWsS 10 outpu
y- 3| HelpAction | . f t- f .
[ﬂ Virtuoso® 6.1.7-64b - Log: [ihp/projects/Design_Kit/datsuk/workarea/5G135/CD5 Log/CD5.l0og.4023 (on ux - O X I n O rl I la IO n O r ]
Ale Toos Options 5G135 Features Updae COF  RuleDeck  Help cadence
rdsPipeMonitorld = ipe:19 = G I O ba I a nd |Oca I
data = "14n"

funobj@bxicBed2a®(ipc:19 "1%wn")

L]
_insidellparser = 1 I
_insideilparser = t Va rla b eS
found = mil
items = nil

|::nuTriwcrs - (AdvICoLayoutMenuTrigger) ___ - F u n Cti O n S Sta C k
limeuse L: “M: . Ca I IS

1 | Debug 2= J]
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SKILL to AEL code conversion

when( metallization=="M4" || metallization=="M4M5"
bmlayer="Metal3")

check minvalues
when(w < wmin-epsilon
w=wmin;
hiGetAttention()
printf ("Width < SL\n" wmin)
)
when(l < Imin-epsilon
1=Imin;
hiGetAttention| )
printf ("Height < %L\n" Imin)
)

; how many vias?

xanz=fix((w-cont_over-cont overtcont dist)/(cont_sizetcont dist)tepsilon)
; width for vias
wl=xanz*(cont_sizet+cont_dist)-cont_dist+cont_overtcont_over

; offset to first via

xoffset=(w-wl)/2

xoffset=GridFix(xoffset)

yanz=fix((l-cont_over-cont overt+cont dist)/(cont_sizetcont dist)+epsilon)
ll=yanz*(cont_sizetcont dist)-cont dist+cont overtcont over
yoffset=(1-11)/2

yoffset=GridFix(yoffset)

ycont_cnt=cont_overtyoffset
; draw vias
while (ycont_cnttcont_sizetcont over <= lt+epsilon
xcont_cnt=cont over+xoffset
while (xcont_cnttcont_sizetcont_over <= wtepsilon
dbCreateRect (pcCellView vialayer list|
list(xcont_cnt ycont cnt)
list(xcont_cnt+cont_size ycont_cnttcont size))

)

xcont_cnt=xcont_cnttcont_ sizetcont dist

)

ycont_cnt=ycont_cnttcont_sizetcont_dist

)

if(metallization == "M4" || metallization == "M4M5") {
bmlayer = "Metal3";
}
if(w < wmin-epsilon) {
W = wmin;
hiGetAttention();
de_info(sprintf("Width < %L\n", wmin));
}
if(l < Ilmin-epsilon) ({
1 = lmin;
hiGetAttention();
de_info(sprintf("Height < %L\n", Ilmin));
}

xanz = fix((w-cont_over-cont_overtcont dist)/(cont_sizetcont_dist)tepsilon);
wl = xanz*(cont_sizetcont dist)-cont disttcont overtcont over;

xoffset = (w-wl)/2;
xoffset = GridFix(xoffset);

yanz = fix((l-cont over-cont overtcont dist)/(cont sizetcont dist)+epsilon);
11 = yanz*(cont sizetcont dist)-cont disttcont overtcont over;

yoffset = (1-11)/2;

yoffset = GridFix(yoffset);

ycont cnt = cont overtyoffset;

while(ycont cnttcont sizetcont over<= ltepsilon) {
xcont _cnt = cont overtxoffset;
while(xcont_cnttcont sizetcont over<= wtepsilon) I
dbCreateRect (pcCellView, vialayer,
list(xcont_cnt, ycont ent,
xcont_cnttcont size, ycont cnttcont_size));
xcont_cnt = xcont cnttcont sizetcont dist;

ycont_cnt = ycont cnttcont sizetcont dist;
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SKILL to AEL code conversion

&/ virtuoso® Layout Suite L Editing: Test cmim layout * (on uxsrv012) _ 0O X

Launch HRle Edit View Create WVerify Connectiity Options Toos Window Assura (éden(e

[ G < @ |G{=€> |]__-:] i % .g O |%| » \:( 3> :]g # ||| Classic n»
I <8 &~ SIGH AH 014

Palette 78X .

Layers & X
T Al Layers n
w Valid __ Used __ Routing
Fiey Q 8-
: Substrate drawing n

AV v NV v AS v N5 ¥
Layer |Pu.| V| 5|

» || (FSelectD Sel(NyD Selfi0 Sel(0)0 |

Substrate _drw _» W] =)
[[] Substrate  text o o
B Activ drw o o
| Activ msk o W
R activ filler w o
B Activ nfl ¥ o
. Activ nog » »
[l Activ lvs o o
[l Decpe drw ¥ ¥
nBulay drww v W
(& rwven drw W W

[~ NN ] rac ol =

Objects 3 x|

Objects | V| S|

r Instances LA 4=
i Pins ¥ ¥

+ Vias v ™0

Objects | Grids

cmim [sg13s oa dev lib:cmim:layout] * (Layout):1

File Edit Select View Insert Options Tools Schematic EM Window DesignGuide

DEH& 3 X9 U5 €PPRR | ]

_/‘\/_

\ -...5. {r J:— \|v,5 device:label

IHF SG1Z HF 261

(]

Lz
FHA3F HFN1ZF

HFH

IHFSG12
~ | HE:
130z HMOS

IHF561:

IHF 13

e

MMOZHY PR

IHF561: IHF 1z

FMOSHY FFHMOS

IHF5G1E IHF 13

HTI E

FFRMOS FFFMOS

IHF5G13 IHF& &1

AP

Hy
RFFMOS INDZ

S

0 itemns

S =2 T E WS

=l R =1

device:label | 0.870, 5.820

-3.150, 1.800

The converted AEL code for CMIM Pcell has been loaded into
Keysight ADS environment without any additional modifications.
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SKILL to AEL code conversion

The conversion works
baSEd on plug-lns' B e &0 ™ ™ |« 5T courierioPpitch - | AEL v

cadence.ael x

1 defun dbCreateRect(g_cxt, g lpp, g bbox)

. . 28 {
h h b 3 decl layerId = db_get_layerid(g_cxt, nth(0, g_lpp),
For this the basic SKILL . nth(0, 9 lop),
d f 5 db_add_rectangle(g _cxt, layerId, nth(0, g _bbox),
6 th(l bbox)
proceaures ( or ex. ° ez e
8 nth(3, g bbox));

dbCreateRect, 0 )

10
11 defun dbCreatePolygon(cxt, layer, points)

dbCreatePolygon, 122 |

13 db_add_polygon(cxt);
14
etc.)’ have been 1532 if(is_string(layer)) {
16 layer = db_get_layerid(cxt, layer, "drawing");
. 17 }
developed USIng 185 elseif (is_list(layer)) {
19 layer = db_get_layerid(cxt, nth(0, layer), nth(l, layer));
. 20 }
Keysight AEL &
22 decl i;
238 for(i = 0; i < listlen(points); ++i) {
Ianguage- 24 decl x = nth(li, points);
25 ++1i;
26 decl v = nth(i, points);
27
28 db_add_point (cxt, x, ¥);
User can extend the g

31 decl polygon = db_end(cxt, layer);

plug-in file on -
demand. }

return (polygon) ;
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Current Users

The following companies are using IDE rEDActor:

2

innovations
for high
performance

alc ™ TEXEDA

mikron

CLoub DESIGN GMBH

ANIPLEON (infineon
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Conclusions and results

1.

2.

3.

rEDActor has been incorporated into the leading-edge
software tools increasing efficiency of PDK development.
The IDE provides a functionality to perform code
autoformating, folding, debugging etc.

The editor allows to convert SKILL code to AEL thus
increasing productivity of Cadence interoperable PDKs.

The IDE rEDActor has been successfully applied for
development of PDKs for 0.13 um and 0.25 um SiGe BiCMOS
technologies resulting in highly reliable and robust PDK

releases.
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Thank you for attention!

IHP — Leibniz-Institut fiir innovative Mikroelektronik
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15236 Frankfurt (Oder)

Phone: +49 (0) 335 5625 647
Fax:  +49 (0) 3355625 327
E-Mail: datsuk@ihp-microelectronics.com
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