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1TRS2003 SoC

(1TRS2001:Supplementary Material) : SoC /

SoC (ITRS2003)
Embedded Cores Logic Memory Analog

Core Access
SoC Level Testing

Manufacturing ITRS2005
Year of Production | 2003 |
Embedded Cores B IST
Standardization of core Standard format |Stang
test data on EDA/ATE on B IST

Embedded Cores: Logic

Test logic insertion
at RTL design

BISR for logic cores Minimal N

Embedded Cores: Memory
Embedded non-volatile
memory BIST

SoC Level Testing

Fault model for SoC level [ Single stuck-at
fault coverage fault model/
transition

Partially R

Yes
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¢ SoC ITRS
* DFT BIST BIRA/BISR
Year of Production 2003 2004 2005 2006 2007 2008 2009 2010
Technology Node hp9o hp65 hp45
SRAM Technology Node -
Feature Size (F) [1] 130 90 90 90 65 65 65 45
6T bit (FA[1] 140F2 140F2 140F2 140F2 140F2 140F2 140F2 140F2
0,
E‘:’Z‘ic (%) 65.5 66.8 68.2 69.5 73.7 77.8 82.0 84.3
(Kbit) 4,293 [3] 9,135 9,326 9,504 19,322 20,397 21,498 46,111
BISR BISR BISR BISR BISR BISR BISR BISR
BIST/BIRA/BISR TBD TBD TBD TBD TBD TBD TBD TBD

[1] ITRS 2003 “System Drivers” Table 11a/b, “Embedded Memory Requirements”
[2] Figure 11, “Power Gap Effect on Chip Composition”
(2002)”

[3]”  TFI/PIDS/IFEP
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DFT-BIST Device Test Requirements

Table 30 DF

Year of Production 2003 2004 2005 2006 2007 2008 2009 Driver
Technology Node hp90 hp65

DRAM % Pitch (nm) 100 90 80 70 65 57 50

MPU / ASIC % Pitch (nm) 107 90 80 70 65 57 50

MPU Printed Gate Length (nm) 65 53 45 40 35 32 28

MPU Physical Gate Length (nm) 45 37 32 28 25 22 20

Number of parallel sites 64 64 128 128 256 256 256 Cost
Scan data volume(Giga-pin-vectors available per site) 32 32 64 64 128 128 256 Logic Density
Data capture volume (M bits-per-pi —24—>—°] | 128 256 ity 1/BIST debug
Scan pin (available per site / syP"( ) A 512/4K > Density
Scan vector rate (MT or MHz)t__ :

Scan Data Volume’ Vector Rate:
=== Prallel Sites? W
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DFT i

Table 30b
DFT-BIST Device Test Requirements on SoC Production

Year of Production 2003 2004 2005 2006 2007 2008 2009 Driver

Technology Node hp90 hp65

DRAM % Pitch (nm) 100 90 80 70 65 57 50

MPU / ASIC % Pitch (nm) 107 90 80 70 65 57 50

MPU Printed Gate Length (nm) 65 53 45 40 35 32 28

MPU Physical Gate Length (nm) 45 37 32 28 25 22 20

Number of parallel sites Cost

Scan data volume(Giga-pin-vectors available per site) Logic Density

Data capture volume (M bits-per-pin) Scan/BIST debug

Sca 2L ogic Density
= ITRS2004 TokyoMeeting Table30b

2005

ITRS2005
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ATE

Year 2004 | 2005 |2006 |2007 |2008 | 2009 |2010 | 2013 | 2016 | 2019
200mm| 1.2k [ 1.2k |2.5k | 2.5k | 2.5k | 2.5k

/Wafer | 300mm| 2.4k | 2.4k [5.0k | 5.0k | 5.0k | 5.0k
200mm| 40k | 40k | 40k | 60k | 60k | 60k

Pin/Wafer | 300mm| 90k | 90k | 90k |135k {135k {135k |135k |135k| 135k | 135k

/ /
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PCR - -
Ml
() ()
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/ pod (A
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