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Introduction i @

1 Introduction

Schematic Checking Tool Violations and Decoupling Report Interpretation for customers
receiving an Initial Report from the Customer Solutions Team Schematic Review Service
Bureau using the Intel Schematic Checking Tool.

This document describes first how to interpret the Violations Report, followed by how to
interpret the Decoupling Report.
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2 Violations Report
Interpretation

The Schematic Checking Tool is an automated tool that compares point to point circuit
topologies found in Rule Modules to those found in a design, expressing any differences
as Violations. Customer Reference Boards are used as a starting point for Customer
Solutions Team engineers to develop rule modules, and then the rules are edited using
Platform Design Guides and External Data Specification documents to exclude test
hooks or other circuitry that the customer design will most likely not include. Each pin
of the device is given rules and tested one at a time as the Root Pin of a Rule.

The Initial Report you receive from CST.Services@intel.com is typically a single
compressed file in WinZip format. The best way to review the report is to create a new
directory and use WinZip to extract the files:

Make a temporary folder.

Figure 1. Temporary File

O5Disk (C2) »
-—_—_——————r-—-———rss——

Include in library - Share with - Burn Mew folder

-

Mam

Updates
12.zip

Paste the Initial Report Zip file in the temporary folder.

Figure 2. Initial Report

1 » _a_temp »

Print Burn Mew folder

-

Mame Date modified

) Grantley_Server_Mayan_City_CRB_InitialR... 8/573012 7:43 PM
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Right Click and select Extract to Here (WinZip needs to be installed on the system)

Figure 3. Extract File

2

8/8/2012 7:43 PM Wini

Open with Winfip
Print Right Click
Security L
Open with k
B  Scan for threats...

L WinZip b | O Extract to...
Restore previous versions 'l

@ Extract to folder C:h_a_tem
(4l Extract to folder
[ E-Mail Grantley_Server M:

Send to ¥

Cut

Click on Type to Sort by file Type, descending.

Figure 4. Sort by Type

b _a_temp » - || Search _a_temp

Print Burn Mew folder H=:
* MName . Date modified
|=| CPUO_DDR4_Misc_Rev0p5_ CPUO - MEM... 8/8/2012 6:43 PM .
(| CPUD_DDR4_Misc_Revlp5_ CPUO - MEM... 8/8/2012 G:45 PM JPEG image 92 KB
= CPUO_MISC_Rev0p5_ CPUO - BCLKD_DP.J... 8/8/2012 6:23 PM JPEG image 118 KB
L || CPUO_MISC_Rev0p5_ CPUO - CATERR_N.... 8/8/2012 7:07 PM JPEG image 08 KB
- (| CPUD_MISC_RevDp5_ CPUOD - FIVR_FAUL...  8/8/2012 7:07 PM JPEG image o7 KB
(=] CPUD_MISC_RevDp5__CPUO - PE_HP_SCL.... 8/8/2012 6:26 PM JPEG image 112 KB
|| CPUO_MISC Rev0p5_ CPUO - PE_HP SDA... 8/8/2012 6:27 PM JPEG image 117 KB
|=| CPUD_MISC_Rev0p5__CPUD - PECLIpeg §/8/2012 6:29 PM JPEG image 102 KB
— =] CPUD_MISC_RevOp5_CPUD - PROC IDJp... 8/8/2012 7:07 PM JPEG image 102 KB
I CPHN RATST ReudinG& CRLIO - PROCGHOT AR 7 A1 PRA IPF(3 imane 11N KR
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This makes the reports easy to find.

Figure 5. Report Files

— ——

Violations Report Interpretation

—— —— E————

_a_temp » - | 5 | | Search _a_temp
Print Burn Mew folder == o« |
= Name Date modified Type O Size
Ll Craphhes wayan_Lity_LHE ] 8/8/2012 7:43 PM WinZip File 1

P
< @ SCT Pin Coverage.csv
oy
| = pcHRe :
|| PCH_XSATA_PCH - SATAX2GP.Jpeg
|i=] PCH_XSATA_PCH - SATAX1GP.Jpeg

U T WOATA nry CATAVALN Lnmm

Grantley_Server_Mayan_City_CRE_DecouplingReport.xlsx:

] Grantley_Server_Mayan_City_CRE_InitialReportds

[8/2012 T:41 PM
B/g2012 7:40 PM
/8/2012 7:40 PM
8/8/2012 7:18 PM
8/8/2012 7:17 PM
8/7/201210:58 AM

@AM 1MNET ARA

Microsoft Excel W...
Microsoft Excel C...
Microsoft Excel 97...
JPEG image
JPEG image
JPEG image

INC frmm -

Open Initial Report.xlIsx, see tabs shown.

Figure 6. Report Tabs

A

Disclaimer

The results of the schematic review are suggestions from Intel based on Intel's
experience and knowledge, and may be accepted or rejected. Intel does not
guarantee any design. Each company is ultimately responsible for determining the
suitability of its own design and is responsible for the quality of its products.

LI = TR B IR T S

INFORMATION IM THIS DOCUMENT IS PROVIDED IN COMMECTION WITH INTELE PRODUCTS. NO LICEN
& |IMPLIED, BY ESTQPE RANTED BY THI

T TRITEI'Z TEDRMS ARKMD TORMOTTIAOMS OFE SA1lE EOD 2L rHE Cooanl iETe ThiTEL A Ik

Disclaimer - Instructions Vioktions Duplicate Violations Vinlations - Unfiltered
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Please read instructions sheet for first time reviews.

Figure 7. Instructions Tab

s

Al A 5 | MOTE TO TMES - Please look at the "Violations - Unfiltered' worksheed

MOTE TO TMES - Please look at the 'Violations - Unfiltered' worksheet in case something has been missed

HOW TO USETHE DETAILS IN THIS WORKSHEET
METHOD 1 - This is the suggested method to use

Use the "Violations' worksheet to review the dispositions
The minimum information to forward to the customer is the Disclaimer and the Violations worksheets onl

M4k ¥ Disclaimei_! Instructions .~ Wiolations -~ Duplicate Violations -~ Violations - Unfittered i 4 |
Ready | 4 |

Violations tab has most of the information.

(I T, [ S U W o

Figure 8. Violations Tab

CPUO_POWER_Rev0p5

Disclaimer . Instructions ) Duplicate Violations

el
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Column A shows the name of the Rule / Violation module for reference.

Figure 9. Rule Module Applied Column

D154 - Je | Please
A

1 Rule Module

2 CPUD_DDR4 Misc Rev0Dp3
3

4 CPUD_MISC RevOp5
a

6

7

a8

9

10

11

12

13

14

15 CPUO_POWER_Rev0p5

Column B shows Disposition given by the review engineer. Need To Fix shows as red,
Undecided shows as Orange, Info Only as Yellow.

Figure 10. Disposition Column

Need To Fix is given to violations of the PDG requirement that appear to be a Board
Spin, that is, the signal will not function properly without changing more than just
component values in the material list. It would require changing the layout of the board
if not implemented before taping out.
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Undecided is given to violations that may be user definable, or vary from the Intel
Platform Design Guidelines requirements such that the user may need to verify their
intended functionality. This is also given to any violation where the reviewer is not sure,
because we would rather call out a false violation than to not include something that
may prove to be important.

Info Only is given to violations that are component values that vary from the PDG
requirements. It is not unusual for Pull Ups and Pull downs to use incorrect values that
may work perfectly well in the circuit, so these are shown as the lowest priority.

Waived violations do not appear in the Violations tab, these are only included in the
Violations - Unfiltered tab. We recommend you check here to ensure we did not waive
something that may be important.

Column C is entitled Rule On, this is the Pin Name of the Root Device to which the rule
is being applied. In this example, CPUO pin MEM_HOT_C_NO1 is a violation disposed as
Undecided.

Figure 11. Pin or Root Device

i LT TR TS TS | [ I

Please verify customer's implementation of this pin.

C

=

Dispositi¢ ¥

Column D is entitled User Comment, these are comments from the reviewer, or the
default comments generated by the report generation automation, as in this case being
“Please verify customer’s implementation” for a violation disposed as Undecided.

Figure 12. User Comments Column

- | 2 | Please verify customer's implementation of

D
User Comment
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Column E is entitled Violation Type. These are comments generated by the Schematic
Checking Tool. If the reviewer does not type in user comments manually, there are
default comments added by the report generation automation. Here are the possible
violations and notes about each:

Figure 13. Violation Type Column

E
Violation Type

Violation: “WRONG PIN"

Default automated user comment: "Pin number does not match expected pin number."
Note: This indicates that the pin number of the end point device pin in a path does not
match the pin number in the rule. This is frequently a false violation that gets a “WAIVE”

disposition when the reviewer recognizes that it is an equivalent pin type on a known
device, such as one of several equivalent 100MHz clock buffer output pins.

Violation: "WRONG VALUE"
Default automated user comment: "INFO ONLY"

Note: This is for resistor, capacitor, and inductor values in Ohms, Micro-Farads, and
Micro-Henrys.

Violation: "WRONG TOLERANCE"
Default automated user comment: "Please verify customer's implementation."”

Note: This is for resistor, capacitor, and inductor value tolerances in Percent (%).

Violation: "EXTRA COMPONENT..."

User Guide/Document Number: 052785-1.1
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Default automated user comment: "Please verify customer's implementation."”

Note: This indicates that there were additional components not required by the rule,
manual review is needed to determine if they are detrimental to the design.

Violation: "DUPLICATE PULLUP..." No Severity value, no Screen Shot for Generic
Default automated user comment: "Parallel components."

Note: This indicates that two or more components were connected in parallel as pull
ups or pull downs on the same signal line.

Violation: "EXTRA DESIGN PATH..."

Default automated user comment: "Additional circuitry, please verify customer's
implementation."

Note: This indicates that there is an extra end point device pin not required in the rule.
Series components leading to extra design paths are not checked.

Violation: "CHECK PIN MANUALLY"
Default automated user comment: "Please verify customer's implementation."

Note: This is a rule type which unconditionally forces a violation, typically for circuits
such as GPIO that have customized functionality not covered by PDG rules.

Violation: "NO CONNECT Violation"
Default automated user comment: "Unexpected connection."

Note: This indicates that a pin such as a Reserved pin which the PDG requires to be
floating has been found to have circuitry attached.

Violation: "WRONG POPULATED PROP"
Default automated user comment: "Component load option not correct."

Note: This indicates that the Stuff or No Stuff property is either unreadable, or is the
incorrect value.

Violation: "NO MATCHING PATH ENDING..."

Default automated user comment: "Required connection not present."

User Guide/Document Number: 052785-1.1 13
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Note: This indicates that a required end point device pin in the rule was not found,
meaning that either the circuit had fewer end points than required, or there is an issue
with the part number identification of the end point device not matching the part number
identification of the end point device in the rule.

Violation: "MISSING COMPONENT IN DESIGN..."
Default automated user comment: "Required component not present.”

Note: This indicates that a required end point making a path that matches the rule is
missing a required series component.

Violation: "Unable to process Pin..."

Default automated user comment: "Untested topology, please check manually."

Note: This indicates that the software encountered parallel paths and got caught in an
endless loop, meaning that the topology algorithm was aborted with an error and there

was no Design View produced for this circuit. The circuit must be reviewed manually
using the PDF schematic.

Violation: "VOLTAGE TYPE CHECK ON..."

Default automated user comment: "Please verify proper Standby or Core voltage
supply.”

Note: This indicates that either the voltage is not the correct type, as in Standby or
Core voltage type.

Violation: "DEVICE TYPES MISMATCH..."

Default automated user comment: "Please verify component equivalence to required
component."

Note: This indicates that a path ending in a device pin matches a rule, except for the
device type identification of the device.

Violation: "VOLTAGE VALUE CHECK ON..."
Default automated user comment: "Please verify proper voltage being applied.”

Note: This indicates that the numeric voltage value found on the voltage net does not
match the rule.

User Guide/Document Number: 052785-1.1
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Column F is entitled “Design RefDes” to show the Reference Designator of the root
device pin in the rule.

Figure 14. Reference Designators Column

] I"‘-:I"-"_“

Home Ins

E

Page Page Break
Layout  Preview

Workbook ¥
A2

ot .,
\Design RefD| ~ ke

Columns G, H and I are entitled “Required”, “Actual”, and “Design Page”, respectively.
Required and Actual are used only for Value and Tolerance violations to show what was
required and what was found in the design. Actual value of Zero or Null may indicate
that the properties in the design were not readable by the Schematic Checking Tool.
Design Page indicates the PDF schematic page number upon which the root device pin
in the rule may be found.

Figure 15. Required, Actual, and Design Page Columns

Preview Views Screen
orkbook Views | Show

0_DDRA_Mist

I[I_ Required Design Pag ~ |
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Column J is entitled “"Design Net” to show the net name of the node attached to the root
device pin in the rule.

Figure 16. Design Net Column

Laya ut  Preview Views Screen
Workbook Views

& fx

J
Design Met

Column K is entitled “Rule Pin Name” to show the pin name if it would otherwise not
appear in the Rule View of the Graphics Violation Viewer, as is the case with Check Pin
Manually, No Connect, and Unable To Process Pin violations.

Figure 17. Rule Pin Name Column

o | WALl s |

K
Rule Pin Name
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Column L is entitled Viewer Screenshot, which is a hyperlink to a Graphics Violation
Viewer screen capture file in the Violations directory. There is no screen shot for Generic
rules such as Duplicate Pull Up / Pull Down. Clicking on the hyperlink will open your
default Jpeg viewer, most likely Internet Explorer:

Figure 18. Screenshot Link

L

Viewer Screenshot l

CPUl POWER RevOp> CPU1 - VS5 VCCIN SEMSE.lpeg

PCH CLK RevOp5 PCH- CLKOUTFLEX0 GPIO&4.lpeg

PCH CLK RevOp5 PCH- CLKOUTFLEX3 GPIO&7.)peg

PCH CLK RevOp5 PCH- CLKIN SATAP.lpeg

PCH CIK Revwlind PCH- CIKIN SATAXP. Ineo

Figure 19. Graphic Viewer Example

Follow PDG PU=75 ohms and Series=45 ohms

User Guide/Document Number: 052785-1.1 17
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3 Schematic Checking Tool
Decoupling Report
Interpretation

The Schematic Checking Tool identifies component types, and differentiates between
Voltage and Ground nets. This capability enables the production of a Decoupling Report,
which is a summary of all the capacitors connected between a Voltage Net and Ground.

In the same directory where the Initial Report was found, there is a Decoupling Report.
Please open it using Microsoft Excel 2010 or later:

Figure 20. Decoupling Report

IIH-‘?*E“ Grantley_Server_Mayan_City_CRB_DecouplingReportxlsx - Microsoft Exce
File Home Insert Page Layout Formulas Data Review View Developer
E “@ Connecticuns Al Y K Clear E"g [=4 Data validation -
37 Properties £¢ Reapply == = [Fil Consolidate
Get External) Refresh Z| Sort Filter Textto Remove . .
Data ~ All= == Edit Links A Advanced | Columns Duplicates &P What-If Analysis E
Connections Sort & Filter Data Tools
A1 s fe | RefDes
A B C 0] E F G H | J
1 |RefDes [Device Type
2
3
a4
5

i« ofr | Non Readable Caps - Net-Capacitances-PerNet . Decoupling Report . S[ITW |
Ready ™ |[E=|E

This report contains three tabs. The Non Readable Caps tab is populated with reference
designators of capacitors that the Schematic Checking Tool was not able to determine
the Value in Micro-Farads. This is normally and empty worksheet.

18 User Guide/Document Number: 052785-1.1
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The Net Capacitance Per Net tab shows the subtotals of each capacitor Value, and the
total capacitance for the net in microfarads. In designs with one single Ground net, the
total shown is the total decoupling capacitance in the design (reporting by net means
that Ground is a duplication of reporting elsewhere by other Voltage nets).

Figure 21. Net Capacitances per Net Tab

LUTINECLIUNY JUTL O FHeer LdLd 1oy UL Fl

Al -

S F-TaaT=

B C
Total-Capacitance(Series Addition) Aggregate Capacitance (by value)/Net

9 caps of 0.001000uf = 0.009000uf

10 caps of 0.010000uf = 0.100000uf
167 caps of 0.100000uf = 16.700000uf
24 caps of 0.220000uf = 5.280000uf

62 caps of 1.000000uf = 62.000000uf

6 caps of 4.700000uf = 28.19999%uf
103 caps of 10.000000uf =
1030.000000uf

166 caps of 22.000000uf =
3652.000000uf

10 caps of 100.000000uf =
1000.000000uf

1 caps of 270.000000uf = 270.000000uf
21 caps of 470.000000uf =
9870.000000uf

1 caps of 680.000000uf = 680.000000uf
4 caps of 820.000000uf = 3280.000000uf
5 caps of 1500.000000uf =

7500.000000uf
2 GND 27394.289

1 caps of 4.700000uf = 4.700000uf
3 LDO3V3_LAN 4.7

1 caps of 4.700000uf = 4.700000uf
4 LDO3V3_PCH 4.7

2 caps of 22.000000uf = 44.000000uf
1 caps of 820.000000uf = §20.000000uf
5 |POV67_TVL P1VO_PVL_AUX 864

M 4 b M Mon_Readable Caps ‘Het—Capacitanoes—PerHet )Decnupling Repurﬂ{ Il

Ready | 7 | o — |[EH|m @ 100% (=) 0

The advantage of this format is that it lets the reviewer see opportunities to reduce cost
in their design by reducing the number of capacitor part numbers, and increasing the
quantity of standardized capacitor values.
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The Decoupling Report tab shows the list of Reference Designators sorted by Net Name.
This enables the reviewer to see the component description, and check that the

capacitor types match what is needed for each Voltage net.

This also enables the

reviewer to quickly identify which reference designators to find in the design, in the
event that they want to make changes.

Figure 22. Decoupling Report Tab
, Al - fc | RefDes v
N =1 ——; ~ —B__ c F |f
RefDes |Device Type Netl Name MNet2 Name Value a
2 C44 - "' p— 0.1 |
3 C45 CAP_0402LF-0.1UF,16V,10%, X7R, AA™0.1UF P12V _FAN_S5152 GND 0.1
4 |C46 CAP_D402LF-0.1UF,16V,10%,X7R,AA™0.1uF P12V_FAMN_5556 GMD 0.1
5 C47 CAP_0402LF-0.1UF,16V,10%, X 7R, AA™0.1uF P12V _FAN_S556 GND 0.1
6 C48 CAP_D402LF-0.1UF,16V,10%,X7R,AA™0.1uF P12V_FAN_5354 GMD 0.1
7 C55 CAP_1206LF-10UF,16V,10%,X7R,64A™~10uF P12V _FAN_S5354 GND 10
8 |C56 CAP_1206LF-10UF,16V,10%,X7R,64A™~10uF P12V_FAMN_5556 GMD 10
9 |C538 CAP_1206LF-10UF,16V,10%, X7R,64A™~10uF P12V_FAM_5556 GMND 10
10 C59 CAP_1206LF-10UF,16V,10%,X7R,64A~10uF P12V_FAN_5354 GMND 10
11 Ce0 CAP_1206LF-10UF,16V,10%, X7R,64A™~10uF P12v GMD 10
12 C61 CAP_1205LF—IOUF,IEV,IO%,X?R,Mﬁ”mHE p12v GMD 10
v
12 TR CAD _NANNLC N 1LIC 16N 1 D AA™MA 1D LN SR n1
o4 r b MNet-Capacitances-Perilet Decoupling Report eetl Shesﬂ{l il
Ready | 2 | e |ET @ 100% )

If there are any additional questions please contact CST.Services@intel.com.

20
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