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2D-3D Evolutiem: -Brdge -Selutterns Needed
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CAPACITY + PERFORMANCE
* Enabling Technologies for Memory Integration
* Scalable Performance with Reduced Power & Cost
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Advanced Interconnect

IC Circuitry

3D/Interposer

Module/Memory

BANDWIDTH + BATTERY LIFE
* Enabling Technologies for Mobile Integration
* Scalable Performance with Reduced Power & Cost
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Advanced Interconnect

IC Circuitry

3D/Interposer

Module/Memory
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Example: The-itrabookl®Clraterge:m -

HOW TO TURN THIS ...

INTO THIS ...

USING THE SAME SILICON
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Thermal Advantage-bBuete~Hhinness-&-Offset Die
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Speed Advantage:-B@-Sig:integrity-vs»Opposing Face DDP
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The xFD™ Solution for Ultrabook™

QFD PACKAGE
64-BIT DRAM
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Multi-Die Ultrabool™-Packaging: Real-Example
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Stairstep-RDL ODP
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Existing

Wafer Level RDL
Process

Dielectric

Mask , Etch

Metal Deposition

Mask , Etch Metal

Dielectric

Mask , Etch

NiAu plating
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RDL wafer**

Print 15t adhesive

Place 1st die

Wirebond 15t die

Dispense adhesive

Place spacer die

Dispense adhesive

Place 2" die

Wirebond 2" die

Dispense adhesive

Place spacer die

Dispense adhesive

Place 3 die

Wirebond 3 die
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Dispense adhesive

Place spacer die

Dispense adhesive

Place 4th die

QFD
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Print 15t adhesive

Wirebond 4t die

Place 1%t layer die

Mold

Dispense adhesive

Ball attach

Place 2™ layer die

Singulate

29 STEPS
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1-pass wirebond

Mold

Ball attach

Singulate

8 STEPS
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Assembly Proeess-Flow: Current-stacked-Package (QDP)
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Wafer/Die Pick vs:-Speed-Bin-Statistieg: e
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Die from a single wafer.

Die from a single
wafer show tighter
speed distribution vs.
multiple wafers/wafer

\_

Die from a single wafer lot.

\_

Die from multiple wafer lots.

N
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XFD PICKS ALL DIE SEQUENTIALLY FROM SAME WAFER .
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Invensas-QFD

Stairstep-QDP

Spacer-QDP

SDP

Invensas-DFD

OPP-DDP

Spacer-RDL-DDP

B s0.20 Single Die Package

_i vensas $0.34

o

_ 20.83 Dual Die Packages
$0.00 $0.20 $0.40  $0.60  $0.80  $1.00 $1.40  $1.60
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Data based on Invensas and 3" Party HVM full line cost models.

$1.80
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Other Issues withthe-Current-BRAN-Bat-Outu

= Current 78 Ball DRAM is difficult to use for solder-down memory in
Ultrabook:
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o PCB layout is complex and congested

o Breakout regions cannot share signals top/bottom

2ju09-sdewl/Woos:

o Lengthy stubs in breakout

= New design goal for ball-out and routing:

o Axisymmetric ball-out: ideal for clamshell layout
o Shared signals

o Short stubs in breakout region

= Additional design goal to avoid HDI PCB technology requirement:
o Goal: std. PTH vs. HDI build-up board technology
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Double Sided Mether-Board Assembly-Challenges

Downloaded from http://meridian.allenpress.com/imaps-conferences/article-pdf/2012/DPC/002285/2260796/2012dpc-tha16.pdf by guest on 03 January 2023
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Solution: Axisymmetric:Ball-Qut-with: QFD . 2us:

0S el 8L T A M £l [V V) or

bV S.OG3AV 2V OMS_IDOSELON S_LIOQ S DOHS MO HS200 200

Axi_symmet ric |ayo ut b 2V 2V bbVS MOASSIOOS.0I00 S800 M HS.80a §.&0a
. 0_Adav aV

Nearly all signals connect

straight through PCB.
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@V
bbv
bbv
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M bbV
1 mf 17348 eA B bbv 20 bhv
A DQ32DQ52 DQ7_2 DM_2L Q112 DQI3 2DQ15 2NC Vss VREFDQ2  Vdd aV
B Vdd DQ2.2D042 DQ62 NF DQ10_2 DQ12_2DQ14 2Vdd Vss Vs vdd aV
¢ VREFCA_1 g Vs VREFCAD  ppy
D Vss 0.€100 Vss Vss
R 000 0.0 Vss 100
F DLt DQO_1 K CKB CKE Vs Vs Vss Vs CKE (KB CK DQ0_0
6 D03_1 DQ2.1 RASB CASB WEB Vdd Vid Vil Vdd WEB  CASB RASB g cioq ¢ pipa QL0
H D05_1 D041 A0 BA2 ALS  Vdd Vid Vil Vdd M5 BA2 A0 g ginge ripa
J DQ7_1 DS5_1 BAD AL2 BAL Vs Vs Vss Vs BAL A2 BAO
K DM_1L NF AN B A Vs Vs Vs Vs AL A3 AD
L Das_1L DOSB_1L M A A Vdd Vdd  Vdd Vil AS A M
M DOS_tH DQSB_H AL A6 A9 Vdd Vdd  Vdd  Vdd AY A6 A
N DM_tH NF AT AWM A8 Vs Vs Vs Vs A8 A4 AT
0 DQ9_1 D08_1 A13 RSTB QDT Vs Vs Vs Vs ODT  RSTB AI3
P DOl 1 0Q10_1 CsB Vdd Vdd  Vdd  vdd CsB DQ10.0
Q DQ13 1 DQ12.1 DQ12.0
R DQ15_1 DQ14.1 DQI40  DQI50
s VREFDQ_L  Vdd Vdd VREFDQ_0
T Vss Vdd Vdd Vs DQO3  DQ2.3DQ43 DQ63 NF DQSB3 DQSB_3H NF  DQ83 DQ10_3 DQI2 3DQ14 3Vss Vdd Vdd Vss
U Vss VREFCAO  Vdd 203 DQ13  DQ3.3DQ53 DQ73 DM3L DQS3 DQS3H DM_3HDQ93 DQIi3DQI3_3DQI53NC Vdd VREFDQ3 Vs
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Current Memery-kayout-Scheme{d-6+3:HB} v

@ DQ/DQS Right Channel
() DQ/DAQS Left Channel
@ CA Leadin Right Channel
@ CA Leadin Left Channel
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CA Bus with Length Matching
(~3.9” minimum length)
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Invensas QFD»BPual €hannetl-Dual-Rank{nen-HDI PCB)

DQ/DQS Channel 0
DQ/DQS Channel 1
CA Channel 0

CA Channel 1 CPU

—

CA Bus with
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Length Matching
(~3.9” minimum
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Quad x16 Quad x16
Left Channel Right Channel
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Modified xFD-Besign:x64-QFD-{5td--PEB-Required)

Downloaded from http://meridian.allenpress.com/imaps-conferences/article-pdf/2012/DPC/002285/2260796/2012dpc-tha16.pdf by guest on 03 January 2023

17 x 17 QFD MEMORY
Significant Form-Factor Reduction, Plus Conversion
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from 3-6-3 HDI to Std. PTH saves ~S15 Board Cost.
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A Universal Packag

er-DBR:& LPBDR-Co-Support

TSV 3DS

GDDR Flip-Chip
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