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SoC

(1TRS2001:Supplementary Material) SoC /
SoC (1TRS2003)

Embedded Cores Logic Memory Analog

Core Access

SoC Level Testing

Manufacturing

Year of Production | 2003 | 2004 2005 | 2006 2007 2008
Embedded Cores
Standardization of core Standard format [Standard format Extension to Extension to Extension to
test data on EDA/ATE on EDA/ATE on EDA/ATE [BEElelefele] =15 analog cores analog cores
Embedded Cores: Logic
Test logic insertion . .
at RTLgdesign Partially Partially Fully Fully Fully Fully
BISR for logic cores Minimal Minimal Minimal Some Some Some
Embedded Cores: Memory
Ergr?]%?g%c:sn-? n-volatile Yes Yes Yes Yes Yes Yes
SoC Level Testing
Fault model for SoC level | Single stuck-at
fault coverage fault model/ Yes Yes Yes Yes Yes
transition
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ITRS: Product

RM

RM

family approach

« STRJ : Probe technology approach

‘ear of Production 2003 2004 2003 2004 2005 2003 2004
[Technology Node hp90 [ Technology Node D-RAM hp_(nm) 90 80 70 Technoloav Node D-RAM ho _(nm) 90 80
y 120 107 95 120 107
1/0 Pad Size (um) X Y x I Technology Node MPU_(nm) Py _(om)
Wirebond 40 70 35 ini LOC 50 50 50 =
pnimal - peripheral | 30 |30 | a0 F Canilever L Conveniion S -
Bump 75 75 75 pitch (1 m) (1\ -2 Cantlleva’ L HE.tvoe +5 +5
Areaarray 150 150 150 X
Scrub (% of 1/0) AREA | DEPTH | AREA - jon +3 +3
Wirebond 25 75 25 -1 laxima o e tvpe
Sum P = Cantilever / [ Pin count 2000 | 2000 - | (1).._3.Vertical/Conventional +5 5
p Conventional 1300 e attical LMo coneration I - 3 +3
Multi-DUT Volume (% of Total Type Wafers Probed) 64 z gg.n anan'm ‘ ml - Mﬁﬂnﬁ'
Memory (DRAM . 99.9 Mligisztdie Penpheral 4-8 | 48 | 48 |.(1).-.1 Cantilever [ Conventional 15 15
ASIC 33 45 Area array 2 2 2 (1).z..2.Cantilever.[ HE.tvne. 15 15
IM i croprocessor, 60 75 C. 80 60 60 |_(2) - 1 Cantilever / New generation 15 15
| Minimal "5 rera | 80 80 o —Hle A Menbrareoe
RF 30 40 i
pitch (1 m) - 25 25
areaarray | NIA Nim Nim (1B Vemgal /Conyemmnaj
Probecard W o LocC. [ 20-1m | 30100 | 30-100
Number of Probe Points signal ' | | 1)-2 laximal -
/Touchdown ignal | Total |Signal | Tota Cantilever / Pin count | Peripheral | 60400 | 60~400 | 60~400 N
HF type Areaarray N/A N/A N/A (1\ - 2 Cantllever / HF tvoe 50/60 50/60,
1730- | 2240- | 1730- | 2240-
Memory (DRAM) 5180 | 6720 | 10260 | 13300 L.O.C. 1 1 1 | (2) - 1 Cantilever / New generation 50/60 | 50/60
AsiC 775 | 1550 | 950 | 1900 Mli';'s:? i© | peripheral 1 1 1 | (1) - 4 Membranetvpe et
; . (1).=..3. Vertical L Conventional
Microprocessor 310 925 400 1200 Areaarr N/A N/A N/A
RF P 50 | 325 [ 23 | am 2 (2) - 2 Vertical / New aeneration 20/50 | 15/50
Mixed-signa Probe card technology vs

Product family vs function
and performance of Probe

card

Suitable Probe card for the

arrangement bond pad of the

DUT (=Function)
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DET

O 1TRS2003 DET
ITRS2003 : Table22 Multi-site Test for Product Segments
Year of Production |2003|2004 2005 {2006 2007|2008 {2009 |2010{2012|2013|2015|2016|2018
Low Performance Microcontroller
Number of sites (Wafer test) | 16 | 32 | 32 | 64 | 64 | 128 | 128 | 128 | 128 | 128 | 256 | 256 | 512
Number of sites (Package test) 96 | 128 | 128 | 256 | 256 | 512 | 512 | 512 | 512 | 512 | 768 | 768 [1024
Commodity Memory
Number of sites (Wafer test) | 128 | 128 | 128 | 128 | 256 | 256 | 256 | 512 | 512 | 512 | 512 | 512 | 512
Number of sites (Package test) 64 | 128 | 128 | 128 | 256 | 256 | 256 | 512 | 512 | 512 | 512 | 512 | 512
o ?
DFT
11
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