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• Industry Platform PI Design Challenges 

• Platform PI design Architecture Standardization 

• SPIM – Standard Power Integrity Model 

• SPIM stimulus and target definition 

• FastPI – Platform PI design Framework 

• Keywords definition for .spim FILE in BIRD 

• One example .spim FILE  

• Tree Structure of .spim FILE 

• FastPI Roadmap 

• Next Steps 
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VRM 
MLCC MLCC Lbulk Cbulk 

Solder Ball  

or Socket 

 More flexibility, besides copying exactly from reference design with platform design guideline  

 More effective platform PDN optimization, instead of time-consuming what-if simulation 

 More efficient  platform PI design review and sign-off process 

SOC 



Other names and brands may be claimed as the property of others.  

All products, computer systems, dates and figures specified are preliminary 

based on current expectations, and are subject to change without notice.  

Summit IEEE 2022  

EMC+SIPI  

Platform PI design:  Collateral, Architecture and Tools  
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VRM 
MLCC MLCC Lbulk Cbulk 

Solder Ball  

or Socket 
?? 

 PI design collateral: Chip vendors to platforms designers 
 Minimal, while accuracy guaranteed 
 Sufficient, while IP protected 
 Standardized, and scalable 

 PI design Architecture, Framework and Tool 
 Standard architecture 
 Flexible framework 
 Efficient simulation tools 



Other names and brands may be claimed as the property of others.  

All products, computer systems, dates and figures specified are preliminary 

based on current expectations, and are subject to change without notice.  

Summit IEEE 2022  

EMC+SIPI  

 

 
 Platform Level PI Design 

VRM 

Equivalent 

On-die 

Equivalent 

Platform PI Design: SPIM- Standard Power Integrity Model 
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VRM 
MLCC MLCC Lbulk Cbulk 

Solder Ball  

or Socket 

SPIM 

• SPIM: Standardized PI Model, for each power rail in a SoC/PKG, or a module. 

 
 

               SPIM 

SPIM creation 

steps: 

• Generation 

• Correlation 

• Verification 

**IEEE paper: VRM Modeling for Platform FastPI upon SPIM  
2021 IEEE International Joint EMC/SI/PI and EMC Europe Symposium 

Xingjian Kinger Cai; Wei Qian; Chi-te Chen; etc., page 162, August 2021 

https://ieeexplore.ieee.org/document/9559338
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Platform PI Design: Stimulus & Target Definition 
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•Impedance at observing Port_S 

– [Spdn] [Zpdn], in FastPI 

– V = Zpdn I  

– [V]=[v1, v2, …, vN, vS]
T 

– [I]=[w1, w2, …, wN, 0]T 

–  𝑤𝒊 = 1
𝑖=𝑁
𝑖=1 , weighted normalization 

– ZS=VS=  𝑍𝑝𝑑𝑛 𝑁 + 1 , 𝑖
∗ 𝑤𝑖

𝑖=𝑁+1
𝑖=1  

– ZS=  𝑍𝑝𝑑𝑛 𝑁 + 1 , 𝑖
∗ 𝑤𝑖

𝑖=𝑁
𝑖=1  

Impedance target is generally defined at an observing Port_S (where might align with the sensing/feedback). 

 

 
 

 

 

Spdn(BRD+PKG) 

 

BRD  

(S parameter) 

 

  

SPIM 

(S parameter) 

 

Port_ j (Capacitors) 
j ϵ <1 : M> 

. . . . . .  

…
 

Po
rt_S

    (Sen
se) 

Port_i (Stimulus*) 
i  ϵ <1 : N> 

. . . . . .  
 

CVRM**  

Compact 

VR Model 
 

*The impedance, measured at the Port_FB differential pair,      

is equivalent to that observed at the observing port (Port_S), 

which is usually located somewhere in package.  

 

**IEEE paper: VRM Modeling for Platform FastPI upon SPIM 

2021 IEEE International Joint EMC/SI/PI and EMC Europe Symposium 

Xingjian Kinger Cai; Wei Qian; Chi-te Chen; etc., page 162, August 2021 

Port_FB 

https://ieeexplore.ieee.org/document/9559338
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             Platform Level PI Design 

 
 

         SPIM CVRM 

Well taken care of in 

PKG & Silicon PDN design, 

by chip vendors,  

through SPIM, and 

CVRM auto-calculation built 

in FastPI. 

Intel FastPI: Platform PI Design Framework 
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VRM 
MLCC MLCC Lbulk Cbulk 

Solder Ball  

or Socket 

 Enable board PDN design with “Electrical Equivalence”, away from “Physical Equivalence” 

 FastPI for board PI design, full design flexibility with SPIM and CVRM 

SPIM 
CVRM 

IEEE Paper: Scalable Platform Power Integrity Design Approach with Standard PI Model (SPIM) and Unified PI Target (UPIT) 

2018 IEEE International Symposium on Electromagnetic Compatibility and 2018 IEEE Asia-Pacific Symposium on Electromagnetic Compatibility (EMC/APEMC) 

Xingjian Kinger Cai; Yun Ling; Steven Yun Ji; Jimmy Hsiao; Chi-te Chen; Denis Chen, page 64-66, 14-18 May 2018 

https://ieeexplore.ieee.org/document/8394043
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BRD  

(S parameter) 

 

  

SPIM 
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Port_ j (Capacitors) 
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Keywords Defined in IBIS BIRD for spim FILE 

1. [SPIM Pin Groups] 

2. [SPIM Port List]  

3. OB_Stimulus and OB_Sense  

4. [SPIM Stimulus] 

5. [SPIM Target]  
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6. [SPIM Rnetwork File Name] 

7.  [SPIM Current] 

8.  [Voltage List]  

9. [Begin/End SPIM] (m) 

10. [Begin/End Chip SPIM] 
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[Begin Chip SPIM] Intel_CPU2 

 

[Begin SPIM] VCC3 

 

[SPIM Pin Groups] VCC3 VSS 

| Pin_group_name   Pin_name 
 

VCC3_1          AK1 

VSS_VCC3_1  AM1 AM4 AK4 
 

VCC3_2           BY39 BV39 BW40 

VSS_VCC3_2  CB41 BY41 BP41 BY42 BY44 BT44 
 

VCC3_3           AC10 AE10 AB12 

VSS_VCC3_3  AB8 AD8 AF8 
 

VCC3_4        AK2 

VSS_VCC3_4  AM1 AM2 AM4 
 

VCC3_5         AW10 AU10 AR10 AT12  

VSS_VCC3_5  AP8 AT8 AV8 AY9 AV12 AY8 AM8 AV7 AK12 AK8 BB8  
 

VCC3_6         BV1 

VSS_VCC3_6  BV3 BV5 
 

VCC3_7         CC1 

VSS_VCC3_7  CC3 CC5 
 

VCC3_8         CJ1 

VSS_VCC3_8  CJ3 CJ5  
 

VCC3_9          CP1 

VSS_VCC3_9  CP3 CP5 CU4 CT5  
 

VCC3_10            CY1 

VSS_VCC3_10  CY5 CV5 CU4 
 

VCC3_11            CT10 CP10 CM10 CK10 CH10 CF10 CU12 CR12 CL12 CJ12 CG12 

CD12 

VSS_VCC3_11  CU9 CR9 CN9 CL9 CJ9 CG9 CV10 CC10 CN12 

 

[End SPIM Pin Groups]   
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Example .spim FILE   - [SPIM Pin Groups] 
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BGA#=> 

BGA_#  Port: 

• VCC3_# 

• VSS_VCC3_# 

[SPIM Port List]  

|Port   Terminal_p                Terminal_n               | Port_function  

1       OB_Stimulus_1_p      OB_Stimulus_1_n    | OB_Stimulus_1 

2       OB_Stimulus_2_p      OB_Stimulus_2_n    | OB_Stimulus_2 

3       OB_Stimulus_3_p      OB_Stimulus_3_n    | OB_Stimulus_3 

4       OB_Stimulus_4_p      OB_Stimulus_4_n    | OB_Stimulus_4 

5       OB_Stimulus_5_p      OB_Stimulus_5_n    | OB_Stimulus_5 

6       OB_Stimulus_6_p      OB_Stimulus_6_n    | OB_Stimulus_6 

7       OB_Stimulus_7_p      OB_Stimulus_7_n    | OB_Stimulus_7 

8       OB_Stimulus_8_p      OB_Stimulus_8_n    | OB_Stimulus_8 

9       OB_Sense_p               OB_Sense_n              | OB_Sense 

10      VCC3_1                      VSS_VCC3_1            | BGA_1  

11      VCC3_2                      VSS_VCC3_2            | BGA_2 

12      VCC3_3                      VSS_VCC3_3            | BGA_3 

13      VCC3_4                      VSS_VCC3_4            | BGA_4 

14      VCC3_5                      VSS_VCC3_5            | BGA_5 

15      VCC3_6                      VSS_VCC3_6            | BGA_6 

16      VCC3_7                      VSS_VCC3_7            | BGA_7 

17      VCC3_8                      VSS_VCC3_8            | BGA_8 

18      VCC3_9                      VSS_VCC3_9            | BGA_9 

19      VCC3_10                   VSS_VCC3_10          | BGA_10 

20    VCC3_11                    VSS_VCC3_11          | BGA_11 

[End SPIM Port List] 
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        *.s20p 

OB_Stimulus_1 

OB_Stimulus_2 

OB_Stimulus_3 

OB_Stimulus_4 

OB_Stimulus_5 

OB_Stimulus_6 

OB_Stimulus_7 

OB_Stimulus_8 

BGA_1 

BGA_2 

BGA_3 

BGA_4 

BGA_5 

BGA_6 

BGA_7 

BGA_8 

BGA_9 

BGA_10 

BGA_11 

OB_Sense 

Example .spim FILE – [SPIM Port List] 
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[SPIM Touchstone File Name] 

Intel_CPU2_VCC3_PKG.s20p 

| 

|*** Here below explains how to use the 

*.snp s-element model in IBIS-ISS. 

|.model pkg_model S N=20 

tstonefile='Intel_CPU2_VCC3_PKG.s20p' 

|S_one_ref 

|+ OB_Stimulus_1 

|+ OB_Stimulus_2 

|+ OB_Stimulus_3 

|+ OB_Stimulus_4 

|+ OB_Stimulus_5 

|+ OB_Stimulus_6 

|+ OB_Stimulus_7 

|+ OB_Stimulus_8 

|+ OB_Sense 

|+ BGA_1 

|+ BGA_2 

|+ BGA_3 

|+ BGA_4 

|+ BGA_5 

|+ BGA_6 

|+ BGA_7 

|+ BGA_8 

|+ BGA_9 

|+ BGA_10 

|+ BGA_11 

|+ 0 

|+ mname=pkg_model 
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Example .spim FILE   - Supports PI AC Analysis 

[SPIM Stimulus] 

|OB_Stimulus   Weighting 

OB_Stimulus_1   0.20 

OB_Stimulus_2   0.10 

OB_Stimulus_3   0.05 

OB_Stimulus_4   0.05 

OB_Stimulus_5   0.20 

OB_Stimulus_6   0.05 

OB_Stimulus_7   0.05 

OB_Stimulus_8   0.30 

[End SPIM Stimulus] 

 

[SPIM Target] 

[SPIM Observation Port] OB_Sense  

|Frequency(Hz) Ztyp(Ohm) Zmin(ohm)  Zmax(ohm) 

10000                  0.0069   

1000000             0.0069   

6500000             0.0130   

19000000           0.0285    

40000000           0.0285  

[End SPIM Target] 

 

        *.s20p 

OB_Stimulus_1 

OB_Stimulus_2 

OB_Stimulus_3 

OB_Stimulus_4 

OB_Stimulus_5 

OB_Stimulus_6 

OB_Stimulus_7 

OB_Stimulus_8 

BGA_1 

BGA_2 
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BGA_4 

BGA_5 

BGA_6 

BGA_7 

BGA_8 

BGA_9 

BGA_10 

BGA_11 

OB_Sense 

0.20 

0.10 

0.05 

0.05 

0.20 

0.05 

0.05 

0.30 
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[SPIM Rnetwork File Name] 

Intel_CPU2_VCC3_PKG_Rnetwrok.ckt 

|DCR matrix among all BGA terminals and all OB_stimulus terminals 

| 

[SPIM Current] VCC3 

|I(name)         I( type)       I(min)       I(max) 

VCC3          6.00         2.00           10.00 

[End SPIM Current] 

| 

|*************************************************************************** 

[Voltage List] 

| V(name)     V(typ)        V(min)        V(max) 

VCC3            1.000         0.900          1.100 

VSS               0.000         0.000          0.000 

[End Voltage List] 

| 

|*************************************************************************** 

[End SPIM]  VCC3 

|*************************************************************************** 

[End Chip SPIM] Intel_CPU 
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Example .spim FILE   - Supports Power DC Analysis 
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.spim FILE 

----------- 

  |-- File Header Section 

  |     ------------------- 

  |     [IBIS Ver]      7.x 

  |     [Comment Chart] (ml) 

  |     [File name]      

  |     [File rev]  

  |     [Date]     

  |     [Source]       

  |     [Disclaimer]  

  |     [Copyright]     

  |      

  |-- [Begin Chip SPIM] component_name 

  |   ------------------------ 

  |     [Manufacturer]   

  |     [Description]  

  |     | 

  |     [Begin SPIM] Power_signal_name (m) 

  |     | 

  |     [SPIM Pin Groups]    Power_signal_name     Gnd_signal_name 

  |     |Pin_group_name   Pin_name 

  |     |   ----------- 

  |     |     |-- [End SPIM Pin Groups] 

  |     |  

  |     [SPIM Port List]  

  |     |Port     Terminal_p                 Terminal_n                 |Port_function(optional) 

  |     |  #          OB_Stimulus_#_p   OB_Stimulus_#_n     |OB_Stimulus_# 

  |     |  #          OB_Sense_#_p        OB_Sense_#_n           |OB_Sense_# 

  |     |   ----------- 

  |     |     |-- [End SPIM Port List] 

  |     | 
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  |     | 

  |     [SPIM Touchstone File Name]  

  |     |   -----------   

  |     | 

  |     [SPIM Stimulus]  

  |     |OB_Stimulus   Weighting 

  |     |   ----------- 

  |     |     |-- [End SPIM Stimulus] 

  |     |  

  |     [SPIM Target]  

  |     [SPIM Observation Port]  

  |     |Frequency        Z(typ)        Z(min)           Z(max) 

  |     |   ----------- 

  |     |     |-- [End SPIM Target] 

  |     |  

  |     [SPIM Rnetwork File Name]  

  |     |   ----------- 

  |     |  

  |     [SPIM Current]  

  |     |I(name)         I( type)       I(min)       I(max) 

  |     |   ----------- 

  |     |     |-- [End SPIM Current] 

  |     |  

  |     [Voltage List]  

  |     | V(name)     V(typ)        V(min)        V(max) 

  |     |   -------------- 

  |     |     |-- [End Voltage List] 

  |     |  

  |     [End SPIM] Power_signal_name 

  |     |  

  |     [End Chip SPIM] component_name 

  |     |  

  |     [End] 

Tree Structure of .spim FILE 
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FastPI (Platform PI Design with SPIM) Roadmap 

FastPI 
(Platform PI design Framework) 

Calling for major EDA vendors. 

Customer Database 

(customer) 

SPI Models 

(Chip vendors) 

C/L/D/R/S models 
(customer/vendors) 

AC analysis 

(Review & Sign-off) 

Version-1 

Capacitor optimization 

for cost-optimal PDN 

DC analysis 

(Review & Sign-off) 

Version-2 

VR model 
(Auto-cal./Vendor) 

User Friendly 

EDA Ecosystem 

Well established! 
Transient analysis 

(Validation/VRTT) 

Version-3 

SPIM works standalone, and/or also 

together with all IBIS Power models 

of Cap/Inductor/Diode/Resistor/Skt. 

IEEE Paper: Scalable Platform Power Integrity Design Approach  

with Standard PI Model (SPIM) and Unified PI Target (UPIT) 

https://ieeexplore.ieee.org/document/8394043
https://ieeexplore.ieee.org/document/8394043
https://ieeexplore.ieee.org/document/8394043
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Next Steps: 

• Submit BIRD of .spim FILE and all relevant keywords in IBIS 

• Call for EDA vendors to support .spim FILE in IBIS 

• Call for chip vendors to support .spim FILE in IBIS 

• Call for platform designers to support .spim FILE in IBIS 
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