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What's OrCAD PCB Designer?

« OrCAD® PCB Designer is powerful, tightly integrated PCB
design technologies

OrCAD PCB Designer

Comprehensive PCB solution with
advanced place and route technology

Include Capture schematic

Constraint Manager setting

PCB editing and routing

Signal integrity and auto routing
Optional mixed-signal circuit simulation
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OrCAD Capture CIS Support

e Powerful Schematic Entry

— Streamline the creation of your more complex schematic designs with

hierarchical and reuse design capabilities

7 OrCAD Capture CIS - [/ - (CMOSCPU : CMOSCPUSCH)] = =
QEiIe Design Edit View Tools Place 5IAnalysis Accessories Options Grase'WARE Window Help :5dence® N
LEd&S R Aaq e BEaQt@ -

‘moscpu 5] || [ Stant Page | CMOSCPU..]FJ CMOS M._[{] POWER S.]
PCE T T £l T 3 T T —I
£ File |, Hierarchy| 0
-0 Design Resources AD}O.7]
=] Acmoscpu.dsn | .
=@ CMOSCPU o s
- EEEINS(:\S’CPUASCH ono < —2 Eave 0 e - 1 poow —
= 19 37 Al Al 3 7 A
*1 P02 : s 2 oz z
B MEMORY.SCH v1 m3 e — A He @
FO.4 B 5 u o4 -
T E:O\:’S;fsk SCH Diﬁi = i S : : £ & —
g c1 12 bz c acl - — A v L —
=~ Design Cache il sor T T soer 2o reser 21 o 9
3 Library GND GND 12 ;? _ZB_DTD <79 0E |
. >3] NTO P22 530
g Ro:ft;::ced Projects 5 erJ ! 23 s e
) 5y 5y i e .
P26 75
3 R o eo P27 0
27K 10K C—g Pii — |17
O—g P12 BOwm >
C—g{ P13 WR |7
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BACKUP| BACKUP
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OrCAD Capture CIS Support

« Powerful part management

— OrCAD® Capture CIS (Component Information System) provides easy

access to your company’s component databases and part information.

OrCAD Capture CIS - [Part Manager - BENCH_ALLEGRO_VA02.DSN:1] =R
E] File Design Edit View Tools Place SIAnalysis Accessories Reports Options GraserWARE Window Help (5dence® -
LEdS ] ep nEHBEEER €] - -
& EY BEEYSD R BE
bench_allegro_va02 B SanPage [ B
Pre -3 DATESTDSN\BENCH_A [ # Schemati... Part Refe... Value PCB Foot.. PartNum..  “ Part Status Database.. Source L *
8 Fie ‘T:i{ H‘E’am“*" -1 Groups 52 BENCH : D ~" R42 10K res400 ERJ-8GEYJ103V ® Approved:.. Resistor DATESTDSP
20 95'9" Rasourcas &) - Common 53 BENCH:D ~ R49 1K smdres ERJ-8GEYJ102V ® Approved:.. Resistor DATESTDSP
b B“‘:I--gd::s:::s{ o | BENCH : D ~~ R4G 1K smdres ERJ-8GEYJ102V @ Approved:.. Resistor DATESTDSH
B A @ Assemb; # 55 BENCH:D " R48 20K smdres ERJ-8GEYJ203V ® Approved:.. Resistor D:\TESTDSI*_
B B | &1 BOM Variants 56 BENCH : D ~ RSS 10K res400 ERJ-8GEYJ103V @ Approved:.. Resistor DATESTDSH
B BENCH | = 1 NEW BOML 57 BENCH : D ~ RS54 10K res400 ERJ-8GEYJ103V @ Approved:.. Resistor DATESTDSN =
@ c -[@ Common 58 BENCH : D “ R4T 10 smdres ERJ-6GEYJ100V @ Approved:.. Resistor DATESTDSE —
] -1 Video Filter_As 59 BENCH : E P6 HEADERSO UNDEFINED 60-00042 ® Approved:.. Misc DATESTDSH
BE L] =2 New BOM2 60 BENCH : E 52 BERG2 UNDEFINED 70-00029 ® Misc DATESTDSP
@ F {E@ Common 61 BENCH :E ~ R62 10K res400 ERJ-8GEYI103V @ Resistor DATESTDSP
=83 Design Cache (3 Video Filter_As | 62 BENCH : A w1101 70uH UNDEFINED 80-00090 ® Misc CACADENC
z igf:?‘éf\’:\; 63 BENCH:A ™ RI103 10K res400 ERI-BGEVI103V @ Approved: .. Resistor CAWINDOV
- 22\/1(‘):‘C:\\ 64 BENCH : A ~" R101 10 smdres ERJ-3GSYJ100V @ Approved:.. Resistor CAWINDOV
o 22VI0A:C' 65 BENCH : A " R102 10 smdres ERJ-3GSYJ100V @ Approved:.. Resistor C\CADENC
T 27010A - C 66 BENCH : A = p101 HEADER12 UNDEFINED 60-00037 @ Approved:.. Misc CAWINDOV
T 43256 C\V 67 BENCH : A 7 TP101 TESTPOINT UNDEFINED 60-00038 @ Approved:.. Misc CAWINDOV
o 53C94:CAV 68 BENCH : A ¥ U107 6264 dip20_3 20-00062 @ Approved:.. IC CAWINDOV
o 62085 : CAV 69 BENCH : A ¥ U104 6264 dip20_3 20-00062 @ Approved: .. IC CAWINDOV
o 68HCIL: C: 70 BENCH : A ¥ U101 6264 dip20.3 20-00062 @ Approved: .. IC CAWINDOV
o 7201:C\W 71 BENCH: A T U102 6264 dip20_3 20-00062 @ Approved:.. IC CAWINDOV
-2 TAALS138: 72 BENCH : A ¥ U105 6264 dip20_3 20-00062 © Approved:.. IC CAWINDOV
e ;:ﬁt:g;gf 73 BENCH : A T U103 7201 dip16_3 20-00042 ® Approved:.. IC CAWINDOV
o 7AALS573 74 BENCH : A 4 noz Jumper UNDEFINED 22-00029 © Approved:.. Misc CACADENC
o 74HCIE3 4 75 BENCH : A T U106 7201 dip16_3 20-00042 @ Approved: . IC CAWINDOV
o TAHCIES ¢ 76 BENCH : A + D101 RA-LED UNDEFINED ~ 40-00017 @ Approved:.. Misc CAWINDOV
o TAHC244 ¢ 77 BENCH : A T u110 74ALS245 dip20_3 20-003297 @ CAWINDOV
o TAHC3T4 ¢ 78 BENCH : A T u1o8 74ALS273 dip20_3 20-81432 @ CAWINDOV
- T 7AHCS95: ¢~ 79 BENCH : A 4 o2 Jumper UNDEFINED 22-00029 @ Misc CACADENC _
* i E a oy = - | :
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Pre-Simulation

Easy to perform quick and accurate Sl analysis on nets in
OrCAD® PCB Designer. Impendence Control - Terminator

U14 TL1 TLZ2 TL3 U15

TRISTATE MICRISTRIP HMICROSTRIP HICRISTRIP TRISTATE

B0 ohm B0 ohm B0 ohm

*—e m
0.3ns 0.3 ns
COSPefaultOutpu... COShetaultinput...

17
TRISTATE TL4
- R1B MICROSTRIF

¥ Set Pararmeter: resistance . 2 : Bd ohm
Sz B 100 Ohm 0.5 ns
Single ' alue W alue ny

Linear Range U16

@ Linear Range Start Value IW :RISTATE
Stop Yalue IW
Count lai
Step Size W

7]
£l Remove SI Model Assignments I I
® @

View Xnet Signals ser .
ser ®
nference

Shefaultinput...



Pre-Simulation

e Easy to perform quick and accurate Sl analysis on nets in
OrCAD® PCB Designer. Impendence Control - Terminator

U14 TL1 TLZ TL3 U15

TRISTATE HMICROSTRIP HICROSTRIP MICRJSTRIP TRISTATE

-

*—o | —__ 0 )
0.5 ns 0.3ns A
CESDefaultCutpu... COShetaultinput...
U17
TRISTATE TL4

MICROSTRIP
R16 = 50 Ohm . R 50 ohm
I ¥ q _ —._ —._H
\\M j 100 Ohm 05ns

R16 = 100 Ohm -

B0 ohm B0 ohm B0 chm

B0 ohm




onstraint Setting

e Constraint Manager Setting
« Layer Set DRC and Routing

o8 %

Objects

Column View Analyze Audit Tools Window Help

-fafsfle NN Lhe ®-- &€ allewEa

,”* Allegro Constraint Manager (connected to OrCAD PCB Designer Professional 17.2) [OR2ALG1_V2P1] - [Electrical / Net / Routing]
File Edit

E=3Eol ~x=

=S

layer set functionality insures layer constrained nets are routed to wiring

(G DRC  [|ESTRTE XNET

Worksheet Selector 8% OR2ALGI_V2PI |
[£ Electrical o - Uncoupled Length Static Phase  *
= Electrical Constraint Set Hlectrical CSet| Gathor |LongthIgnore] Max | Actual | Margin | Tolerance | , T
= & Routing Type | 5] Name Control mil mil mil mil mil_J
B Wiring B oD : : : : B I ; B
--B Impedance Dsn [[ OR2ALG1_V2P{ i File Edt Objects Column  View Analyze Audt  Toals  Window  Heip
& Min/Max Propagation De [9Typ B Buses & 0. v ik s e Tl W | |y [sthe| g g
- Total Etch Length o LED_BUS (16) o680 st = - . » - (8l e 5% <
= Diff ial Pai OTyp [=] Diff Pairs Workshest Sslector 8 x "'""-"’"I
ifferential Pair DPr = DPi I Electical | = = —
DIFF A+ = Bectrical Constraint Set . Vet | oneanm Itenotn | Laver sots
DIFFA- =L Jroutng Type [3] Narme il
B Wirn N uie: |
XNets/Nets 9 |
¥ = +12V W Impedance Dsn B iayer_sets 1 |
& Impedance % B Min/Max Propagation Delays  |ECS_| | AD BUS TEMPLATE 30000 |adiebd |
-8 Min/Max Propagation D, B Total Eich Length Ecs || owr 4 Ly
& Total Etch Length Efn 8 D fermemia Pk
. . T 0 Net
B Differential Pair GOV 5 i} Routing
alatjve 3 i N01389 B Wiring
N01391 M fmpedance
N01393 B Min/Max Propagation Delays
N03299 B Totsl Etch Length
N03385 B Differertisl Pair
NO03503 B Relative Propagation Delay
N06750
<| m ¢ [Net N06781
KA Physical Net N06914
L Spacing Net N07119
- Net N07713
Same Net Spacin,
& = Net N106934
= Properties e FrrvES ) 1 ; 1
] DRC [ +][»] £ Impedance agation Delays £ T/ « | I | ' |
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OrCAD PCB/CM - Min/Max Propagation Delay

ser ¢
@

& Worksheet selector L T x cdn_designlmatch_routed I
% Electrical |
EIB Elect.rlcal Const.ramt Set e Objects Pin Pairs Min Delay | Max Delay
& signal Integrity T T =
- [B Timing s s v 0 0
E@/- Allegro Constraint Manager (cons to Designer 16.! - ical: Nets: Routing [cdn_ 1m
File Edit Objects Column View Apalyze Audit Tools Window Help cé
& onla ik mEma ar LR T i
= Worksheet selector - x cin_designlmatch_routed I
‘;3 - Electrica! ” Pin Delay Prop Delay Prop Delay
=& Electrical Constraint Set Type Objects preterenced | pinpairs [Pind | Pinz Win cteat “ Max nctuat “
-8 Signal Integrity | [ = 12 AL = e
i @ Timing ry ry ry T n T T T ry n T T
oF B & Routing Bus | ] LAMP BUS (8 LAMP_BUS 420.5 MIL 275.36 MIL
d B Wiring Xet B LAMPO LAMP_BUS 0 MIL 6335 MIL
B Vias PPr LAMPO.T.1:023.2 500,00 WIL 85149 MIL [ 351.48 MIL| 150000 WL | 851.49 MIL | 648.51 MIL
= Impedance PPr LAMPY. 500.00 MIL 500.01 MIL [ 0.01 MIL | 1500.00 MIL | 500.01 MIL | 999.99 MIL
B Min/Max Propagation Delays | | PPT LAMPO.T.2:038.2 500.00 WIL 86650 MIL | 366.5 MIL | 1500.00 WIL | 866.50 MIL | 633.5 MIL
& Total Etch Length PPr LAMPO.T.2:U52.2 500.00 WIL 500,00 MIL |0 MIL 1500.00 MIL | 500,00 MIL | 1000 MIL
) o PPr U20.38:LAMPO.T A BOOD OO MIL | 9152.45 MIL | 1152.45 ... | 1100000 MIL| 9152.45 MIL | 1847.55 MIL
& Differential Pair PPr U20.36:LAMPO.T.2 B000.00 ML | 943244 MIL | 1432.44 ... | 11000.00 MIL| 9432.44 MIL | 1567.56 MIL
B Relative Propagation Delay Kliet ERT LAMP_BUS _E 562 MIL
& All Constraints PPr LAMP1.T.1:U23.3 500.00 WIL 82449 MIL [ 32448 MIL| 1500.00 ML | §24.49 MIL - [675.51 MIL
-5 Net PPr LAMP1.T.1:024.3 50000 MIL 500,01 MIL | 0,01 MIL | 150000 MIL | 500.01 MIL | 999.99 MIL
-8 Signal Integrity PPr LAMP1.T.2U38.3 500.00 WIL B38.00 MIL [ 338 MIL | 1500.00 WIL [838.00 MIL | 662 MIL
& Timing PPr LAMP1.T.2:U52.3 500.00 WIL 500,00 MIL__ | 0 MIL 1500.00 MIL | 500,00 MIL | 1000 MIL
&8 Routing PPr U20.3T:LAMP1.TA BO0D.00 MIL | 9647.98 MIL | 1647.18 ... | 11000.00 MIL| 9647.18 MIL | 1352.82 MIL
PPr U20.37:LAMP1.T 2 BO00.00MIL | 9632.65 MIL | 1632.65 ... | 11000.00 MIL| 9632.65 MIL | 1367.35 MIL .
Xiet | [ LAMP2 LAMP_BUS | §31.51 MIL
PPr LAMP2.T.1:U23.4 500.00 WIL 86849 MIL [ 368.40 MIL| 1500.00 MIL | 868.49 MIL  [634.51 MIL
PPr LAMP2.T.1:024.4 50000 WIL 500,01 MIL | 0,01 MIL | 150000 MIL | 500.01 MIL | 999.99 MIL
B Min/Max Propagation Delays | |'ppr LAMP2.T.2:U39.4 500.00 MIL 726,00 MIL 226 MIL [ 1500.00 MIL [ 726.00 MIL | 774 MIL
B Total Etch Length PPr LAMP2.T.2:U52.4 500.00 WIL 500,00 MIL__ | 0 MIL 1500.00 MIL | 500.00 MIL | 1000 MIL
B Differential Pair PPr U20.36:LAMPZ.T.A BOOD.00MIL__ | 919554 MIL | 1196.54 ... | 11000.00 MIL| 9195.54 MIL | 1804.45 MIL .
B Relative Propagation Delay PPr U20.36:L AMPZ2.T.2 BOOD OO0 MIL | 8717.03 MIL | 1717.03 ... | 1100000 MIL| S717.03 MIL | 1262.97 MIL
Xliet | [ LAMP3 LAMP_BUS | 307.22 MIL
PPr LAMP3.T.1:U23.5 500.00 WIL 82050 MIL  [3295 MIL | 1500.00 WIL | 829.50 MIL  [670.5 MIL
PPr LAMP3.T.1:U24.5 500.00 WIL 500,00 MIL |0 MIL 1500.00 MIL | 500,00 MIL | 1000 MIL
PPr LAMP3.T.2:U38.5 50000 MIL 500,00 MIL |0 MIL 1500 00 MIL | 500,00 MIL | 1000 MIL
PPr LAMP3.T.2.U52.5 500.00 WIL 86750 MIL | 3575 MIL | 1500.00 WIL | 857.50 MIL | 642.5 MIL
PPr U20.35LAMP3.TA BO00.00 ML | BOEE.78 MIL | 1956.78 ... | 11000.00 MIL| DB55.78 MIL | 1044.22 MIL
KA Physical PPr U20.35:LAMP3.T.2 BO00.00 MIL | 1069278 MIL | 2692.78 ... | 11000.00 MIL| 10692.78 MIL | 307.22 MIL
[ Spacing KHet B LAMP4 LAMP_BUS o MIL 507.5 MIL .
= S TE T PPr LAMP4.T.1:U23.6 500.00 WIL 824,49 MIL [ 33448 MIL| 1500.00 WIL | 834.49 MIL - [665.51 MIL
LAMPA4.T.1:U24.6 5 L [so0.01muL  [o.01 ML [1500.00 ML [500.01 ML [999.99 MIL .
=] Properties 4 Min/Max Propagation Dela Total Etch Length Dufferential Pair I 4 "
[ DRC source: Pin Pair LAMP2.T.2:U39.4 (read only) I I

ser
nference

Taiped



OrCAD PCB/CM - Relative Propagation Delay

= Worksheet selector

w-B Sig

Clactrical
g = Electnibe Allegro Constraint Manager (connected

File Edit Objects Column View Apalyze Audit JTools Window Help

w-1B Tinrs . T
i N (;} i
=B R.:,l:(5 H
M

- i

%%#@ i -

-
2 Worksheet selector - x cdn_designlmatch_routed I
Z Electrical | -
- - Relative Delay
= Electrical Constraint Set Type Objects Pin Pairs Scope| Delta:Tolerance . Length Delay
j__@ Signal Integrity = Actual Margin +- i e
o8 Timing T T T T n T T T T T
-JE Routing Dsn [F cdn_designimatch_routed 0 ML
LB Wiring MGrp | @ BRIDGE_RX_MATCH (32) All Drivers/All Receive... |Global | :500.00 MIL 29.47 MIL
Vias MGrp | E  LAMP_BUS_M1 [16) 0 ML
Impedance PPr U20.31:LAMPT7.T.1 [LAMPT] Local |:1000.00 MIL 1000.00 MIL |0 MIL 972464 1783
Min/Max Propagation Delays | | PFT U20.31:LAMPT.T.2 [LAMPT] Local |:1000.00 MIL 1000.00 MIL |0 MIL 1072464 | 1.967
Total Etch Length PPr U20.32:L AMP6.T.1 [LAMPS] Local | :1000.00 MIL 379.01 MIL | 620.99 MIL 1047674 [ 1917
) ) PPr U20.32:LAMPS.T.2 [LAMP6] Local |:1000.00 MIL 379.01 MIL | 620.99 MIL 10097.73 | 1.847
D'Her_ent'al Pair PPF U20.33:LAMP5.T.1 [LAMP5] Local | :1000.00 MIL 97.99 MIL | 902.01 MIL 960840 | 1.760
Relative Propagation Delay PPr U20.33:LAMP5.T.2 [LAMPS] Local | :1000.00 MIL 97.99 MIL | 902.01 MIL 9511.41 | 1.742
o-0E All Constraints PPr U20.34:LAMP4.T.1 [LAMP4] Local | :1000.00 MIL 224,01 MIL_ | 775.99 MIL 9552.31 [1.748
=& Net PPr U20.34:LAMP4.T.2 [LAMP4] Local |:1000.00 MIL 224,01 MIL | 776.99 MIL 9328.30 | 1.708
o[ Signal Integrity PPr U20.35:LAMP3.T.1 [LAMP3] Local | :1000.00 MIL 737.00 MIL | 263 MIL 9955.78 | 1.767
o1 Timing PPr U20.36:L AMP3.T.2 [LAMP3] Local | :1000.00 MIL 737.00 MIL | 263 MIL 1069278 | 1952
5.8 Routing PPr Local |:1000.00 MIL 521,49 MIL | 478.51 MIL 9195.54 [ 1.684
Viiring PPr Local | :1000.00 MIL 521.49 MIL | 478.51 MIL 9717.03 _[1.779
) PPr Local |:1000.00 MIL 14.53 MIL | 9856.47 MIL 9647.18 | 1.765
Vias PPr Local | -1000.00 WIL 1453 MIL | 965.47 MIL 963265 | 1762
Impedance PPr Local |:1000.00 MIL 279.99 MIL [ 720.01 MIL 9152.45 [ 1677
Min/Max Propagation Delays | ['ppr U20.38:LAMP0.T.2 [LAMPO] Local | :1000.00 MIL 279.99 MIL [ 720.01 MIL 943244 [1.728
Total Etch Length MGrp XCVR_RX_MATCH (40) All Drivers/All Receive... |Global |:300.00 MIL 6.47 MIL
Differential Pair Het KCVR_RX_N<0> All Drivers/All Receivers Global | :300.00 MIL 15.99 MIL
Relative Propagation Delay Het KCVR_RH_N<1> All Drivers/All Receivers Global | :300.00 MIL 104.54 MIL
Net KCVR_RHX_N<2= AllDriversiAll Receivers | Global | :300.00 ML 6.5 MIL
Net KCVR_R¥_N<3> All Drivers/All Receivers  |Global [ :300.00 ML 34.39 MIL
Net XCVR_RX_N<d> AllDriversiall Receivers  |Global | :300.00 ML 6.47 MIL
Net KCVR_RH_N<5> All Drivers/All Receivers  |Global [ :300.00 ML 8.23 MIL
Net XCVR_RX_N<t> AllDrivers/All Receivers  |Global | :300.00 MIL 7.76 MIL
Net KCVR_RH_N<T> AllDriversiAll Receivers  |Global | :300.00 ML 47.71 MIL
affe Physical Net XCVR_RX_N<g> AllDrivers/All Receivers  |Global | :300.00 MIL 109.11 MIL
[ Spacing Net XCVR_RX_N<9> AllDriversiAll Receivers | Global | :300.00 ML 36.13 MIL
E Same Nel Spacing Net KCVR_RX_N<10> All Dr!vers.n’AII Rece!vers Global | :300.00 MIL 67.15 MIL
Het HCVR BRX N=f1> All DriversiAll Receivers Global 300.00 126.24 MIL
= Properties 4|4 Total Etch Length Differential Pair A Relative Propagation Dela | « m
o) DRC Delay of an object (RELATIVE_PROPAGATION_OBJECT_DELAY) (read only)
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OrCAD PCB/CM - Differential Pair

Uncoupled Length Static Phase Min Line Coupling Parameters
gather Length Ignored Ma..x Ali:tl..lﬂl Margin Tolerance Actual Margin Spac:.ing Prim..Gap Prim. 'lf'l.lidth Heck.Gap Heck 'I-I'|.I'idth :i-]T.oI. :-]T.c-l.
ontrol mil mil mil mil mil mil mil mil mil mil mil

60,71 0.00 0.00 £.00 0.00 0.00 0.00 0.00
Ignore 300.00 5 mil 60,71 0.00 0.00 £.00 0.00 0.00 0.00 0.00
Ignore 300.00 5 mil -36.98 3.80 6.00 6.00 3.90 3.40 010 010
Ignore 300.00 5 mil -5.220 3.80 6.00 6.00 3.90 3.40 010 010
Ignore 300.00 5 mil 40,32 3.80 6.00 6.00 3.90 3.40 010 010
Ignore 300.00 5 mil 3.80 6.00 6.00 3.90 3.40 010 010
Ignore 300.00 5 mil -22,16 3.80 .00 .00 3.90 3.40 010 010
lgnore 300.00 5 mil -12,36 3.80 6.00 6.00 3.90 3.40 0.10 010
lgnore 300.00 5 mil -60,71 3.80 6.00 6.00 3.90 3.40 0.10 010
lgnore 300.00 5 mil -12.51 3.80 6.00 .00 3.90 3.40 0.10 010

_nnn_

; ; Primary gap
| | | | @
| | | |
I I I I Coupled tolerance (+) ]
—_— | | r——
| | | |
| | | | Coupled tolerance (-) |
| I t
| | | |
| | | | Mini i =
X o ol inimum line spacing
| | | |
| | | |
| | | |
| | | | .
1 1 1 1
= =
1 1 .
ser




Support X-Net

o« eXtend Net

& OrCAD PCB Designer Professional: cds_routed_Rat_XNET_172.brd Project D-../lab/Allegro_Basic ‘ ‘ _:l [s]) 3
File Edit View Add Display Setup Shape Logic Place Route  Analze  Manufacture  Tools  GrasefwSRE  Help cadence’

UEHd 0% s-c-@ ¢+ BEAQGQQQAHONE sBF2EHE 098 0
B~ N THEYD O

<o N X
BEEa dEPNRRODSE gk &PHJ

5l Yiibility Optiohs Find
. . U101 o x

Dresign Object Find Filter

=

[200n | [Lan0H |
‘;.-.| Groups V| Shapes
Camps V| Voids/Cavities
| Spmbals V| Cline zegs

»
Ty
N
o

Functiohs V| Other seqs

| Nets /| Figures
V| Fins VI DRC erors
| Vias V| Text
| || Clines || Ratsnests 1
X ] - | Allegro Constraint M A g [7-2) [cds_routed Rat XNET_172] - [Electrical / Net / Ro

Help ci dence = File Edt DObjects Column ‘“iew Analyze Audt Tools ‘Window Help
abc
3 ] - = _ — 5 " )] il F Y
‘loea DB O0dxmAa A Q M EH # 0B Nre-fgfleflle VW
abe¢-
o ‘worksheet Selector g x cds_ronted_Rat_ENET_172
F% = Z Electrical I R
@ n " Objects " . I
— % = =-L3 Electrical Constraint Set Pin Pairs Scope | Delta:Tolerance
% . =@ Routing Type | 5| Name L mil ]
" g 5.3 Net g [ . B g
r :
e T %[ Routing Dsn [E cds_routed_Rat_XNET_172
T B Wiring OTyp E  Match Groups
. :E: 2] Impedam:e MGrp B MG1(2) All DriversiAll Rece... |Global |0 mil:50 mil
e : e
& B Min/Max Propagation Delays JEEl U101.3:0100.43 [AA] Global [0 mit50 mi
’ e PPr U100.10:U101.5 [BE] Global |0 miL50 mil
bt allh zul... & Total Etch Length OTve T Buses
& Differential Pair OTyp B Xietsiiets
fid &, Relative Propagation Delay et O AA
PPr U104.3:U100.13
. Net ADSL
XNet = BB
F =y PPr U100.10:U101.5
2 Net BHEL
=8 Net BLEL
2 Het CASOL
d Net CASIL
Net CLEAR
Idle Net CLK1+




Embedded Net Names

« Set net name function to display so that the net names are
shown.

File Edit View Add Display ﬁ;} Design Parameter Editor

Display | Design [ Test | Shapes | Flow Planning | Route | Migs ¥

in; Comman d parameters

Connect point size: ‘l} 254

DAC marker size: |4.000

Rat T (Virtual pin) size:  [0.889

Max rband count: 1500

Ratsnest geometry: idgggfd |

Ratsnest points: | Closest endpoint |
Display net names (OpenGL only)

[¥] Clines

[V] Shapes
[¥] Pins




Fillet and Tapered Traces

* Use the Fillet Tapered Traces function

Iz} Fillet and Tapered Trace =k 'd_,ﬂ

Glabal D ptions:

Curved

Abow DRC | Urzad nets

Dbpecis
M size

4| Circular pads 2540
4 Square pads 2540
| Rectangula pads 2540
| Oblong pads 2540
| Octagon pads 2540

Pads as shapes 4 Pins
| Pads withaul dells o Vias

Bond fingears # T connections
Filet Options
Filiet Object Al -
Desrad angle 50
Max angle 30
Mian olfzet 0635
Miax arc offzet
Min ac offzet
Min line vadth 007
M kne wadth 0635
Tapered Trace Dptions

Tapared traces
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Segment Over Voids

« Segment Over Voids detects cline segments crossing
adjacent plane layer voids.
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Segment Over Voids

« Segment Over Voids detects cline segments crossing
adjacent plane layer voids.
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Flex and Rigid Flex Technologies

« To enable a faster and more efficient flex and rigid-flex
design, capabilities for flex and rigid flex design to

minimize design iterations. Key flex and rigid flex features
Include :

— Stack-up by zone for flex and rigid-flex designs
— Inter-layer checks for rigid-flex designs
— Contour and arc-aware routing




Flex and Rigid Flex Technologies

« Layer Setting
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Flex and Rigid Flex Technologies

« Component place on Rigid Flex
* Routing on Rigid Flex

N=R- L LN 18 % & &8 g0 1 )
BEREENE davEEE00Ns @~ SO AREVE

||||||

-----

ser
(gger
nference

pei

L

o mmmm o ]



STEP Support - Mapping 3D Models

your components.

"'Un. 4

iy, W

Q STEP Package Mapping

Mapping Object: CAPC1005<56N => (402 5TEP
Avalsble Packages

Mame (#ed. |
Syenbols missing STEF model

CAPC1B0E<8EN

CAPC2NZ100M

CAPC201Z4140H

CAPC01 SN

CAPC201Z<7IN

CAPCA0Z488M

CAPMPI216<180N
CAPMPEOI2-280N

CAPMET TSI

L m ]

Dbt Misch Add Mach

Avalable STEP Models

Mame e |® Path

D402 STEP -
DEO3STEP

N805.STEP

1206 STEP

1210.STEP

25255TEP

TBFEGASTEP

96-FEGASTEP

BGA144STEP

BGAIB.STEP

BGAZSE STEP

BGAZIOSTEP

|AGRAARR STFP
p " b

Map STEP Model

Rotation>: |0.000
Offset:  |0.000

¥ 0,000
! (0,000

) T (G

Views, | Frort Laft
Dy
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Z
Z

0.000
0.000

| T

ransparant | Nors -

Hide board ¥ STEP cobor [l

(Degres) 9
M ilmaters]
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OrCAD® Sigrity™ ERC / SRC
Verification
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PCB Design Flow

DRC

= R . 3
Design
2 S
/ ND 1/
O O
OO
MM EMWS
LAB| 1 Speeds
J Voltage

Signal and Power Chaos
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Product Design Requirements

ﬁ High Performance

\ Shorter Design Phases

g@ﬁ First-Time Design Success!
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Spacing Constraint Set

Reference Plane Spacing Clearance

|

« EMI
* Impedance mismatch
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GND Stitching Vias

Return current path

. I
5SSO0 = 2 |- EEEDY
gggg Gnd'l m W m m ]

i |1 ] m m W]

ol o (] (] (m] ]
(a1 o (] (] (m] ]
Itz OO0 M O
I G2 ] m m W]

B attom m m m m ]

GND stitching via is not necessary for

layer changing occurs on adjacent layers
because they reference to the same plane.

-

/
 EMI o
g - B
Signal degradation nference , o o




About S| — Impedance and Xtalk

» After pre-simulation, you set the trace width to be 5 mil in the constraint system to
achieve the impedance you want. Of course, the following picture will show no DRC
violation. But if this is a 2-layers design and...

I signal plane

2 — Reference ’ eference
return u + plane
3 -—
Trace current el i - i =

— > ) - L L
I ——>» —— signal Seewsee

1. Reference change
2. Cross plane split S

1. Layer Transistion



About S| — Impedance and Xtalk

« Talking about crosstalk, you probably follow the 3W rule — set the spacing
between adjacent traces to 3 times the width of the trace as the following:

15mil

e The 3W rule may works well for the following structure:

5mil 15mil 5mil
<>

0 3.5mil

No DRC violation = No Xtalk issue

ser ®
selic ®
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About S| — Impedance and Xtalk

e Butif the stack-up looks like the following, will 3W rule still works well?

b 3.5mil

35mil

No DRC violation = No Xtalk issue ?

Now, you’re not satisfied with simply spacing constraint or the related
DRC violation warning. You feel you probably need simulation or other
way to tell you :

How Much the Coupling is

@
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The gap between DRC and Sl performance

 The gap between layout designers and Sl engineers is huge
— Have different design expertise
— Using different tools
— Measured by different units

DRC Simulation
Design Rule Check a p Using Device Maodels

Layout/Board designer Sl engineer
Layout tools Simulation tools
Geometry domain (mil/mm) Electrical domain (mv, ps)

| .
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Why Electrical Rule Check

 ERCs are better than DRCs for ‘signal quality’ validation

— Goes beyond MINIMUM-ACCEPTANCE, GEOMETRY-BASED constraint
validation

 PCB designers identify and address first-order signal
guality issues

1 @
I @
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What is Sigrity ERC?

« OrCAD® Sigrity™ ERC is individual, segment-level view
In geometry domain for PCB’s Sl performance

Wlth Reference

discontinuities \

— Trace reference

— Trace reference-aware impedance

— Trace reference-aware coupling

— Differential pair routing phase

— # of vias and via locations, ....

— Practical for board level check

(setup, simulation, report)

<2min 10-20min auto _
ERC's reference-aware impedance

shows reference discontinuities I

ser .
ser ®
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What is Sigrity ERC?

 DRC - Simplified impedance view
Two trace segments example

— 2 trace segments, same trace width, same impedance
— You can also see trace segment length

&
ser @ I |
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What is Sigrity ERC?

 If you look close enough...
Two trace segments example

— Trace9047:.
one uniform impedance section

— Trace9048: s
4 impedance sections

Signal layer + plane layers
directly above and below

! &
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What is Sigrity ERC?

. .
Trace coupling ERC results
— Trace9047 is one Trace Mame Aggressor Trace Mames Coupling Coefficient (%) Length (%g)
uniform impedance Traced047:DQ0 - - <1 |82
section Traced047:0Q0  TraceS024:DQ1 5.3 <2 |146
Tracef047:0Q0 Trace9024_Auto 190:D01 5.3 <3 116
— Trace9047 broken L s e
. to 5 SeCtionS based Traced047:0:30 Tracef02d _Auto 191001 5.3 <4 410
Into Traced047:000 - - €5 |34

on trace coupling

> two no coupling
sections (1 & 5)

> two 2-line coupling
sections (2 & 4)

> one 3-line coupling
section (3)




What is Sigrity ERC?

* Trace upper / lower layer reference

— Based on upper / lower layer references
- Trace9047 - one section
- Trace9048 -> 5 sections trace9048

ERC results -
Trace Mame Length (%) Upper-lyr ref net name = Lower-lyr ref net name Note:
|| Traced047::000 11.58 GMD VDD | This is the reason why ©
Traced048::DQ0 12.74 GMD vDD there are 5
Traced048:DQ0 1.78 VDD VDD impedance sections.
| TraceB048:0Q0  0.11 - VDD l
| Trace9048:0Q0 0.89 GMND VDD @
|| Traced048::D 1.66 GMD GMND
(g':ser . I
Sel ®
nference

Taiped . . .



OrCAD ERC/SRC Checking Flow

 Example : DDR3 DIMM module

— 1 buffer: U100
— 36 DRAMSs: Ul — U36
— 10 layers
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Easy Workflow

@OrCAD Si ERC - [DDR3_LRDIMM Laye

@ File Edit View Mode Setup Tools Window Help

cadence _|5|X
DEH 9 ~ o ~ (o= > B la e »linl P ] &F - =m 7R b
o e e s MR PO ) > P i @& R
Workflow: SPEED GENERATOR X 1 e 1 Layer Selection
ERC - Trace Imp/Cpl/Ref Check 3 il o signalsTop |
~ Signal$l2_SIGMAL
Layout Setup O]

Signal$L3_SIGNAL
Signal$l4_PWR/GND
Signal$Ls_SIGNAL
Signal$L6_SIGNAL
Signal$L7_PWR/GND
Signal$L8_SIGMAL
Signal$L9_SIGMAL
Signal$BOTTOM

Load Layout File
Check Stackup
Prepare Nets

Simulation Setup
+ Enable Trace Check Mode
Optional: Set up Net Groups
Optional: Show Net Groups
Set up Trace Check Parameters
Save File without Error Check
Simulation

A AICHCC I A A A
0mD]ENE D= EE] |x

Start Simulation
Results and Report

Net Based Tables/Plots

Coupling between 2 Components =

El

v | View Only Active Layer
1]

Display Geometry Objects By-
Quiput. ®) et Color () Layer Color

o S - B~

Layer Selection|Net Manage

ser @ I I
ser ®
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C t Overla

Reference between 2 Components (& Miscellaneous | Mesh - Error

Output|Folder Browser
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Check Stackup
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Classify Nets

File Edit View Mode Setup

pOrCAD Sigrity ERC - [DDR3_LRDIMM Layer View]
Tools Window Help

cadence - |&

DE5H 9 » o ~ O@:g
v ® me o E R EH A > E
Workflow: SPEED GENERATOR

ERC - Trace Imp/Cpl/Ref Check

Layout Setup

Load Layout File

Check Stackup

Prepare Nets
Simulation Sef

1. Open Net Manager

+ Enable Trac 2. Classify P/G nets
3

Optional: 93 gnable signal nets for Trace Che
Cptional: ST

Set up Trace Check Parameters
Save File without Error Check

Simulation

Start Simulation
Results and Report

Net Based Tables/Plots

pedance Summary Table
pedance Detailed Table

ummary Table

ng Detailed Table
Upper/Lower Layer Reference Table
Coplanar Reference Table

Board Routing Information Table

ance Layout Overlay

Coupling Layout Overlay

Impedance between 2 Components

Impedance Plot (
Impedance Plot {
Impedance Table

Impedance Layout Overlay

d)
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ed)

Coupling between 2 Components

Coupling Layout Overlay

Reference between 2 Components

Reference Plot (expanded)
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Enable Trace Check Mode

«@OrCAD Sigrity ERC - [DDR3_LRDIMM Layer View]
& Edit View Mode Setup Tools Window Help

cadence |- [&[X
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Nets Select Tx & Rx Components

&
@ File Edit View Mode Setup Tools Windoys., up NG wizard: Tx page — cadence
NS T o> O:igs v @35 48 S ki 7
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Trace check setup -> Net groups O@uz S e I e Ct I X ( R X ) x
Net group names Show Comp! g ﬁg;? Rx component(s)
O#us
neu omponen
O us4
O@uss
O« uss
5 @IMBRSA
oo |&
Show component with pin number == - pins Import Net Groups IM
Ver: 16.0.0.01291.0 000
sb—@ [ F—#w- | | EE )

ser

ser
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nference ,
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Set up Net Groups (Signal nets)

@ File Edit

View]

View Mode Setup Tools Windoy

cadence |- |=2|x]

(Set up NG wizard: P/G nets page - Ox
HRN=" A 4 O ige il #iE 4N
v B | mmoo=E|H 8 A F A Assign signal net to P/G net |

Workflow: SPEED GENERATOR.

I -Patential BAG net: d 1o selectad TR

mnonents are listad

| & ﬂAII Enabled Net(s

v@ = el | ] = m Rk X

ERC - Trace Imp/Cpl/Ref Checlk

Set up NG wizard: Signal nets found page

Layout Setup

Select nets and assign net properties to form Net Groups

Load Layout File
Check Stackup
Prepare Nets

Simulation Setup

-Zelect nets nsing 3 filiers
-Assign net properties: SE, Diff, differential polarities

[set up NG wizard: Signal nets found page

Tiff_ diff; il

Select nets and assign net properties to form Net Groups
-Select nets using 3 filters
i E

v Enable Trace Check Mode
Optional: Set up Net Groups
Optional: Show Net Groups

Set up Trace Check Parameters
Save File without Error Check

Simulation

Start Simulation

Results and Report

Net Based Tables/Plots

Impedance Summary Table
Impedance Detailed Table
Coupling Summary Table
Coupling Detailed Table

Upper/Lower Layer Reference Table

Coplanar Reference Table

Board Routing Information Table

Impedance Layout Overlay
Coupling Layout Overlay

Impedance between 2 Components

L ol Dlaileallancad

Trace check setup -> Net groups

Net group names

Ver: 16.0.0.01291.0 000

-Assign net misrface [Set up NG wizard: NG pre-view page =
Tx component Met name # | Met name Preview Net Groups me Rx component Pnterface rS
U100 ADA - U19,U20, U21, U22..,
U100 AUB = RF13, RP17, UL, U2,
U100 AlA - 7 RP15, RP17, U019, 1.,
U100 e ) Net gronp names Tx component et name Ex componentis} - RF23, RP28. U2 1.,
U100 A24 . S T QORI RP23, RP28, 110, U..,
U100 A2B - ey MO U LIUI0.U27,1U35 U4, 1123, U32, US
U100 A3A . Uiy MDD TR 1, 1U10, V27, U35 Ul4, U23, U32, US
U100 AR - ey MDOSN | U 10,027,135 U4, 1123, U32, U3
U100 lhah .| LEL MECIRN V10 U270 U4, 123, U2, US
U100 4B _ U100 MDQ4 U1, U710, U27, U3 Ul4, U23, U3z, US =
U100 ASA _ Ul MDQ5 U1, U710, U27, U3 | Ul4, U23, U2, US
U100 ASB - ey MDOGEN U LU 10,027,135 3 U4, 1123, U32, U3
U100 ABA . LI MDO TR U1, U10, 027, 135 Ul4, U3, U32, US
U100 AEE _ = ddr_Ul00_UI11...
e R i U100 MDQ8  UIL Uz, U26,U35
U100 ATE _ U100 MDQ9 Ul1, U2, U256, U35
e o i U100 MDQI0  UlL Uz, U26, U35
U100 ASE _ U100 MDQ11 Ul1, U2, U256, U35
U100 AOA - Ul MDQL2 Ull, Uz, Uz, U35 LN
U100 OB _ U100 MDQ13 Ul1, U2, U256, U35
e AT i U100 MDQI4  UlL Uz, U26, U35
U100 AI0B _ U100 MDQ15 Ul1, U2, U256, U35
T AN i 5 4dr_UL00_U12...
U100 A11B _ U100 MDQ16 U1z, U25, U3, U34
= Ul MDQL7 Ulz, Uz2s, U3, U4
Include additional connected Rx components E}gg Sggig gg’ 3%’ 3;’ Egj ld
[JExclude R components with v U100 MDQ20  UI2,U25,U3,U34 B
Filter by net: Filter by topolog: U100 MDQ21 Ul2, Uzs, U3, U4 gy CONMECHON
U100 MDQ22 U1z, U25, U3, U34 |
Single-ended U0 MDQ23 Ul2, U25, U3, U34 Direct connect
Differential = ddr_Ul00_U13... Extended net thru 2-pin components
U100 MDQ24 U13, U24, U33, U4 Extended net thrn 8-pin R-packs
U100 MDQ25 U13, U24, U33, U4
Ul MDQ26 U13, U24, U33, U4
U100 MDQ27 U13, U24, U33, U4
Ul MDQ28  U13, Uz, U3, U [<t—#® [T—Fw-] [ wA |
U100 MDQ29 U13, U24, U33, U4 S -
ppor et croupe | [ e roups Wizrd_ |
Mouse{mm): .
k=@ | =M || mwE
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Simulation & View Result

rCAD Sigrity ERC - [DDR3_LRDIMM Layer View]

[ | Allegro Sigrity SI (PCB): DDR3_LRDIMM.brd Project: E..., I EE g

File Edit View Display Setup Shape Logic Place Route Analyze Tools He Aode Setup Tools Window Help cadence -|=/X
oo #ex - prEEAsassE (Cross-link result S50 s i ey PR
—— — — . = & () & i All Enabled Net(s| > |[@| = & & | &= F « = ™ 7| & L8

= I " 4
@ ﬂl:lo@%‘@@@'j: N ﬁ[ M &> | [F 54 Yo Emao& @B
.= _—_— Oplions Find Visibility Workflow: SPEED GENERATOR X Net Manager x
- Irace Im () ecl £ Net: P
| Gpiams -9 XI ERC - Trace Imp/Cpl/Ref Check
@ Show Coupled Line -

— T - d h k' Net List (Sort enabled first)
race impedance cnecking s

n_‘_‘, _ = [O2 28 Powerliets

Ay . . I 2l B AvDD
. [I2l A VREFCA

X ° race coupliing efrect cneckin i O mnec

§ Ips O/2 AUNNAMED_2_IMBRSA_I168.

eters [O/2] B UNNAMED_2_IMBRSA_I168

- eck O3l Evoo

_ [O/2l & vDDSFD

\ race retference plane cneckKing - G Mo

[ [J2l B VREFDQ

IeF, _ O avrr

- G Results and Report @ |_ & O3 B croundNets

abg Net Based Tables/Plots O] O EAvss
L4 Impedance Summary Table gj ﬁC;;UT

3{% Impedance Detailed Table ol :ZQVSS e

| Coupling Summary Table SEL -

$\€ Coupling Detailed Table O E Acs

3\’% Upper/Lower Layer Reference Table 0o Eata

5& Coplanar Reference Table Ol Aa1e

. Board Routing Information Table O mEaza

E Impedance Layout Overlay O Zazs

ﬁ Counlios el Oc Easa

p— = O Emaze
My < Impedance between 2 Components (& Ol A
mpe s O mase
Impedance Plot (expanded) 02 EasA
Impedance Table O mass
Impned. L et B 02 & asa
& Coupling between 2 Components @ ) v |
o P Generel
Coupling Plot (expanded) N " Fide D‘Sail‘ej
Command o (& & Coupling Table 0] Grlaydma £
.. = Coupled Lines
g:iif;‘:i:"\‘:?eiﬁ?ﬁj 5600 apart |« | O LTI Output X Disable Coupled Line Simulation
Gritls are drewn 12800, 1.2800 apart ‘¢ference between 2 Componen@ Breaking Traces ... Coupled Lines Report|
for enhanced viewabilly. = Refaranca Blnt (avnanaar Forming Coupled Traces




Trace Impedance Check

Impedance Plot {collapsed)

PIE_SLOT2_TX_C_DPO Impedance (Ohm})

P3E_SLOT2_TX_C_DP1

PIE_SLOT2 TX_C_DP2 a0 f-I-———-——-- To————= T
P3E_SLOT2_TX_C_DP3 I : |

P3E_SLOT2 TX_C_DP4 T i | i

* This check helps you to identify,
— Wrong trace width spacing (diff. pair)

— Cross moat
Highly trace impedance

Length {mil)
1 @
« Visually or tabular result for trace impedance check that shows trace
segments mismatch with target impedance. ser ® I
%Eer ®
nfere“&pg ® o o



Trace Impedance Check

Cross Probing
Impedance Plot (collapsed)

P3E_SLOT2_TX_C_DPO
P3E_SLOT2 TX_C_DP1
P3E_SLOT2 TX_C_DP2

P3E_SLOT2_TX_C_DP4

Impedan

22014~

200 +-

180 1+-

1600

................................

1700

1800

o st it e~ it I‘.s.B,u ....... e cisaaall ‘.5.5?. Kisia I‘.".n.q.l e Y 100 Wit (i Mo

ce

160 -
g N
| I e |
i L e et e Rt e e LT EE R
i 3 i
| |
120___4___________& _______________________ i ____E_____.'_. _____________________________________________
; 2 1 . 0
|
e o —e
|
- - . - - - -
1§ S
0 197 394 591 787 984 1181 1378 1575
Length (mil)

« Cross probing allows you to identify defects quickly.
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Trace Impedance Check

Tabular Results

&@OrCAD Sigrity ERC - [Impedance Table]

@ File Window Help

cadence

RR=A" | - - @ a > B3 -3 & @ » il :NetGroup: ddr_UlOO_Ul_Ul|" From: |U100 |v‘To: |U1 |v Single Ended or Diff: |Sing|e£ | "
Workflow: SPEED GENERATOR x| Net Trace total length Total Trace Delay(ns) _Irace Name
ERC - Trace Imp/Cpl/Ref Check :‘ () Tracel7061:MDQO 19 (75.573:5.248)
. Tracel7060:MDQD 14 (75.360;5.145) Sic
Layout Setup @ MDQ3 80.921 0529 Trace17059:MDQO 67 (74.890;5.505) Sic
Load Layout File MDQ1 80.922 0530 Trace17058:MDQO 14 (74.420;5.865) Sig
Check Stackup MDQS 80.922 0529 Tracel7057:MDQO 37 (74.111;6.064) Sic
Prepare Nets MDQ6 80.922 0529 Trace17056:MDQO 02 (73.894;6.263) Sic
Simulation Setup = MDQ2 80.923 0530 Tracel7055:MDQO 03 (73.861;6.278) Sig
+ Enable Trace Check Mode MDQ4 80.924 0529 Trace17054:MDQO 1.6 (73.725;6.293) Sic
Optional: Set up Net Groups e S A S A i ittty s P BT A Mo Al o 03 (73.589;6.278) Sic
Optional: Show Net Groups 0.5 (73.533;6.263) Sic
Set up Trace Check Parameters - 09 (73.446;6.309) Sic
Save File without Error Check 26 (73.400;6.553) Sic
Simulation 04 (73.400;6.778) Sic
Start Simulation 13 GRERIERITAY Sic
Results and Report el ) S?E
5.2 (71.122;6.942) sic
Net Based Tables/Plots 34 (70.461;6.942) Sic
Impedance Summary Table 0.5 (70.161;6.942) Sic
Impedance Detailed Table 01 (70.113;6.942) Sic
Coupling Summary Table 1.8 (69.963;6.942) Sic
Coupling Detailed Table 04 (69.796;6.942) Sic
Upper/Lower Layer Referenc i 0.1 (69.762;6.950) g]é
Coplanar Reference Table 02 (69.743;6.969) Sic
Board Routing Information T| 15 (69.651;7.061) Sic
Impedance Layout Overlay 04 (69.552:7.160) sid
Coupling Layout Overlay 06 (69.532:7.223) Si;
Impedance between 2 Compor, 06 (69.532;7.312) S];
Impedance Plot (collapsed) 22 (69.414;7.474) Sic
1 = Dt d) 0.6 (69.252;7.593) Sic
I Impedance Table 0.9 (69.140;7.593) Sic
Impedance Layout Overlay 14 (69.000;7.666) Sic
Coupling between 2 Componel B 04 (68.905;7.761) Sic
Coupling Plot (collapsed) 15 (68.882;7.901) Sic
Coupling Plot (expanded) 20 (68.773;8.128) Sic
Coupling Table e Toronn e N
Coupling Layout Overlay
Reference between 2 Compong i

Reference Plot (expanded) | Forming Loupiea ITaces

Violations ® Miscellaneous | Mesh - Errors | Variable

Vo 16NNA1201 0 AON KA AV N 09T V- 12 N2E
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Trace Impedance Check

Auto-Zoom in board

Impedance Layout Overlay

& Allegro Sigrity ST (PCB): DDR3_LRDIMM166.brd Project: F:..RCSRC_LR... ElEn
Eile Edit View Display Setup Shape Logic Place Route Analyze

@SPEED2000 Generator - [DDR3_LRDIMM166 Layer View]

@ & File Edit View Mode Setup Tools Window Help cadence

v itEEY % o

PUIE YIS

SUUUQ

BEOoOCeeEUE

Tools My Apps Help cadence EERMEES
HER=A= R R B iEEHAGAAQROF #giioH - D088 ura EsG e

Net Group: iNGlfUlOO?Ul?U \v: From: }Uloo ‘VET0:|U1 !viS'\ngIe Ended or D'\ﬁiISinqleE!v‘
AHE®0HAA JEIR RIS EE

| All Enabled Net(:|~| @ [=
+ B | = aE|H

Foh kT oo omom O m kX S d
A+ [[F] 8 |~|p] 5T

|Workflow: SPEE... X |

Save File without
Simulation

Start Simulation
Results and Report

Net Based Tables/

Impedance Su| |
Impedance De|
Coupling Sum
Coupling Deta
Upper/Lower |
Coplanar Refel
Board Routing
Impedance Lay
Coupling Layol

Impedance betwe|
Impedance Pld
Impedance Plg
Impedance Tal

| LayerS.. X

@ Signalsl4_|O
| S\gnaI$L5_iﬁ

=

| |v* | view only Actiy
Output ¥ || rDisplay Geometry

Impedance Lay @® :
®) Net Colo
Coupling betweer ‘}:_; Layer Colo
* |Grids are drawn 2.5600. 2.5600 apart for enhanced viewakility. d x Coupling Plot S a E 3
* | Grids are drawn 51200, 5.1200 gpart for enhanced viewahility. 1 c ling Tabl L= I
1 |Grids are drawn 1.2800. 1.2800 spart for enhanced viewabilit. = oup Tng o Miscellaneous | Mesh - Errors | VariablesCheck ‘ o | @ &8\
E |Grids are drawn 0.0800. 0.0800 spart for enhanced viewabilit. _' E Coupling Layo =2 R ———1
g cormmend > ~||d ] Output|Folder Browser]| Lay... [Net..|
ln\d\e \ [ [ 18Signal | 70.8450.7.0850 LﬂM || Generaledr | or |HEE[ 0 Mouse(mm): X: 64.814, Y: 6.154 @R.
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Trace Coupling Check

Cross probing helps to resolve issue intuitiv

e to tre B B

PIE_SLOT3_TX_C_DP4 Coupling Coefficier  Coupling Plot (Eullapsed]i
P3E_SLOT3_TX_C_DPS 1
[V]l P3E SLOT3 TX C DP& : !
D12 —mm e
|
|
i
T R 1:-———————————— -
i
i
008 4+---—---——--——- b
I I
| |
|
| |
1 S e : _
| | Trace398:P3E_SLOT3_TX_C_DPS
! | 0.069 &
.ﬁ If - 2L.450 mm
i Fo———— - Coupled: Trace?96_Auto_2299::P3E_SLOT3_TX_C_DN5
I“ 1
| | - I
——saed 4 | —
noe +-————2———— - b A .
i i e
| | |
0 =i T -y S ——" i ik it
1] 10 20 3l 40 @
Length (mm)
ser .
seli ®
Taiped . . .



Trace Cou

pling Check

&OrCAD Sigrity ERC - [C

@ File Window Help

g Table]

=" | A
Workflow: SPEED GENERATOR
Prepare Nets

Simulation Setup

+ Enable Trace Check Mode
Optional: Set up Net Groups
Optional: Show Net Groups

Set up Trace Check Parameters
Save File without Error Check

Simulation

Start Simulation
Results and Report

Net Based Tables/Plots

Impedance Summary Table
Impedance Detailed Table
Coupling Summary Table
Coupling Detailed Table

Upper/Lower Layer Reference Table

Coplanar Reference Table

Board Routing Information Table

Impedance Layout Overlay
Coupling Layout Overlay

Impedance between 2 Components

®

Impedance Plot (collapsed)
Impedance Plot (expanded)
Impedance Table

Impedance Layout Overlay

Coupling between 2 Components

Coupling Plot (collapsed)

Reference between 2 Components

Reference Plot (expanded)

Violations

Impedance Violation Table
Coupling Violation Table

Result File and Report

Save Results

5 i B
X || Net

MDQ1

MDQ2
— | MDQ3
MDQ4
MDQ5
MDQ6
MDQ7

]

M :Net Group: ddr|

Trace total
length (mm)

80.922
80.923
80.921
80924
80.922
80.922
80.924

Trace ||
Tracel|
Tracel|

Tracel|
Tracel|
Tracel|
Tracel|
Tracel|
Tracel|
Tracel:
Tracel7031:MDQO - - 0183
Tracel7032:MDQO - = 0021
Tracel7033:MDQO - - 0017
Tracel7034:MDQO - = 0179
Tracel7035:MDQO - 0.265
Tracel7036:MDQO - 0.169
Tracel7037:MDQO - - 0074
Tracel7038:MDQO - = 0.088
Trace]7030-MDO0O = .245
racel7040:MDQO Tracel2287:MDQ5 6.73 .208
Tracel3310:MDQ4 0.59
Tracel6972:MDQ1 0.09

Qutput

Breaking Traces ...
Forming Coupled Traces

Miscellaneous | Mesh - Errors | VariablesCheck |

MAnealmml ¥ 6024 V- 2 102

(65.966,7.291)
(66.031;7.366)
(66.037:7.383)
(66.043:7.478)
(66.136,7.661)
(66.230;7.839)
(66.256;7.950)
(66.282:8.020)
(66.369;8.151)
(67.560;8.238)

@ Raad

Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL
Signal$L2_SIGNAL

X



Trace Reference Check (including co-planar)

Trace Reference Flot (expanded)

Start curve 71 ; o
TDQ3 (crossdayer referenée}
[TDQ3 (coplanar reference)
61 |
TDQE (crossdayer m{emnie} I:‘DQE\ NO_REF
[TDQ8 (coplanar reference) DDOE
54 i o
TDQS (crossdayer mfemné:e} DDQB
. _TDQB (coplanar referenc:e:} EDOB | . GND
TDQS0E (crossdayer referienc:e} DQS0B
TDQSOE (coplanar refereﬁce} ZDOSDB
3 ; o
[TDQS0 (crossdayer refera:ﬂc:e} DAso VoD
[TDQS D (coplanar reference) DDOSI} ! ! : ! !
24 i E 1 1 i 1 1
I:I]j [TDQ5 (crossdayer referenée} DQs i i i i i
| 1 | ITDQ5 (coplanar reference:} ZDO:S | | : | |
1 a ?IQ H1é? Eéﬁ 3';5 3é4 471'2
Length {mil)
» Trace cross layer reference shows the net names for the reference plane d
shapes directly above and below the corresponding trace segment :

« Trace coplanar reference shows the net names for the reference plane shapes
next to the corresponding trace segment on the same layer Sar I I
-g:nference s &
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Signal Base Checker - SRC

ser ®
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What Is Sigrity SRC?

« OrCAD® Sigrity™ SRC is Macro, combined, net-level view in time-domain of
impact due to ERC violations measured in mv&ps (no device model needed)

Setup considering termination impedance, data rate (pulse width, rise/fall time),
and amplitude

Results with TX/RX/NEXT/FEXT waveforms, Sl performance metrics
Organized to easy Sl performance interpretation along with ERC

* Practical for board level check (setup, simulation, report)

<2min ~ 20min auto
FEXT=2 (fext) "\
S TX Rx\
Tx component Rx component Tx component | Rxcomponent
& active ¢ | quiet G

quiet active
|
|
"

quiet active

All others quiet = All others active ==

ser 1|
sel. ®
nference , o o

Taiped




S| Channel Check

TX

o

Vias coupling

RXx

\/\__

Decaps on board

oy
Traces coupling

Decaps on board

e Signal quality is affected by crosstalk among signals, EM coupling
between signal and P/G planes and non-ideal return current path.

 The linear source and load are applied automatically for signal TD

simulation

» Post process result waveforms (signal waveform, NEXT/FEXT
waveforms) into signal to noise ratio for signal quality judgment

ser
:ﬂEer
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Time-domain

Waveforms

Tx component

Tx

active

Rx

quiet

quiet

All others quiet

Rx component

Tx component

FEXT=2 (fext)

~ NEXT=2'(next)

quiet

active

active

All others active

Rx component

B RY/FEXT_U0_DQ2 (V12)
BN RX/FEXT_U0_DQ5 (V13)
EIM RX/FEXT_U0_DQG (V14)
BN Diff_RX/FEXT_U0_DQSOp
EIM RX/FEXT_UO_DMO (V16)
EIM RX/FEXT_UD_DQO (V17)
M RX/FEXT_U0_DQ3 (V18)
EIM RXFEXT_UD_DQ4 (V19)
M RY/FEXT_U0_DQ7 (V20)
=B3TX
B TX/NEXT_J1_RDQ1 (V1)
EIB TX/NEXT J1_RDQ2 (V2)
EIE TX/NEXTL_RDQS (V3)
A TX/NEXT_J1_RDQS (v4)
B Diff_TX/NEXT_J1.RDQS0p,
EH TX/NEXT_J1_RDMO (V6)
BB TX/NEXT_JL_RDQO (VT)
B TX/NEXT JLRDQ3 (V8)
B TX/NEXT_IL_RDQ4 (V9)
BB TX/NEXTJ1_RDQT (V10)
= B FEXT
EM Diff_RXFEXT_UD_DQS0p
I RX/FEXT_U0_DQZ (v32)
M RY/FEXT_UD_DQS (V33)
M RX/FEXT_U0_DQG (v34)
EI RX/FEXT_UD_DMO (V35)
1M RXFEXT_U0_DQO (V36)
M RX/FEXT_UD_DQ3 (V37)
1M RXFEXT_U0_DQ4 (V38)
M RXFEXT_U0_DQT (v39)
BN RYFEXT_UD_DQL (V40)
= B NEXT

B Diff_TX/NEXT_)1_RDQS0p
BB TX/NEXTJLRDQ2 (V22)
EIE TX/NEXT_IL_RDQS (V23)

Rx/Tx/FEXT/NEXT
waveforms

B TX/NEXT_J1_RDQS (V24) [ 04 05 08 1 18 22 24 25 28
B TX/NEXT_IL ROMO (V25) Tima (ns)
w e ¥ vi V6 Vi V16 V21 V26 —V31
A r_J v2 V7 —v12 —v17 v22 V27 —va2
Loaded Cumves v3 V3 —v13 —vis V23 v28 a3
v4 vo —V14 —v19 V24 V2o —va4
s vio —is —20 25 V30 —is




Setup Models

@ OrCAD
& File Edit
S H 9 ~ O gy Ul > M
[+ ®8 momoco= 0 [ > [E &

Workflow: SPEED GENERATOR X
ERC - Trace Imp/Cpl/Ref Check

SRC - SI Metrics Check (Ideal P/G)

View Mode Setup Tools

Layout Setup

ew] [get up SI Metrics Check Wizard

Select and enable nets for check stmnlation

Find component by name:

cadence —[5x]

Fl@l A& @ @ & @ B Al Enabled Nets| v | @ — &

1
1

e oo o= om

IR

Nat
nan

Met group Tx component Rx

names

=l d...

agtey] M... Ul

Rx

u10,U2...

Ex

componentla  componentls  component(n

populated)

FIR filter

Pulse center

v-adge

LqSet up SI Metrics Check Wizard
C

P Sat up TRy Medels
Set up
v b

;

Simul
S

v

Resul{
G

s, Import Tx/Rx Models | ‘

Export Tx/Rx Models

Tx

Rx

Dual Channel

Rx(Standby)

L Interface and ckt

lTx_term Riohm CF) | V.low(V) V_high(y) @ Tdelay T_rs) | T_f(s) | T_wis) T_penod(s)l Rx_term Riohm) CF) ERx_nerm (SRhm) | GICE) l
tpe ﬂ@ L

Custon| | |#P®
ddr:3E R 0 -
ddr:Diff - - -

SI metri

Net grou|

|

SEEEEEER

w
m]

doooo

0 1 Up

100p 100p

525p

300

R

30

E 30

x|

ERCEMBCBEE

Met Color
Layer Color

Ei@i

|I\et M..

Layer

X

i

T4 [¥]Rx

Ver: 16.4

[¥1R¥ Gtandby)

‘ Import Net Groups

Net Groups Wizard

SI Metrics Wizard

ser




Set up Simulation Option

File Edit View Mode Setup

Tools

cadence - |=[X

U H g ~ o~ O@
+ W | = j G
Workflow: SPEED GENERATOR

ERC - Trace Imp/Cpl/Ref Check

SRC - SI Metrics Check (Ideal P/G)

Layout Setup
Load Layout File
Check Stackup
Prepare Nets
Set up SI Metrics Simulation
+ Enable SI Metrics Check Mode

Setup Net Groups
SetunModels

Set up Simulation Option
Save File with Error Check
Simulation
Start Simulation
Result and Report

( a

Save SI Metrics Check Report
Load SI Metrics Check Results

Customize Workflow

Ver: 16.0.0.01291.0 000

3

(~)

(~)

(~)

nulation Option

Level-1 (Single lines with ide

) Level-2 (Coupled lines with i

Transient Time Step (ps):

Coupling (%):

Rise Time (ps):

Sim Time:
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Set up Simulation Option

Level-1 (Single lines with ideal POM; delay, loss, reflection effects)

Level-2 {Coupled lines with ideal PDM; plus trace, via xtalk effects)

Level-3 {Coupled lines with non-deal PDN; plus return path and 550 effects)
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S| Channel Check
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« An example shows the trace
segment is over the void that
causes impedance discontinuity
and leads to worse signal
guality
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INT Sig INT_ISI INT XTK P-eye P-ratio
RX3 w/ void 67.84 104.59 5.12 -41.87 0.62
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i RX3 w/o void| 86.00 54.64 5.00 26.36 1.44
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SRC Net-level View - ERC’s Segment-level View

Sigrity ™ SRG

e Layout S| macro view at net level

« Allinclusive end results

» Shows what happened and its effect on
performance

Sigrity ™MERC
e Layout S| micro level view at segment level

 |Individual segmented results
« Shows why low performance happened and how to fix it
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Summary

« OrCAD® Sigrity™ ERC/SRC fills the gap between layout

designers and Sl engineers
— Expanded expertise

— Using same tools

— Measured by same units

DRC ERC Simulation

Design Rule Check Electrical Rule Check Using Device Models

Layout/Board designer -----===---===sssseemmmeeeennnenaeeaanaaaaaes Sl engineer
Layout tools =~ ----eeeeemmmmmemeoe e »  Simulation tools
Geometry domain (mil/mm) ======cesemmre s » Electrical domain (mv, ps)
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