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Electronics Summit 2004                                                         Date: 2/12/2004
                                                                                               By: Benson Chao

This is the 2nd year annual conference for Electronics Editors, which was held 
at Monterey Plaza Hotel by Globalpress, a PR company during 2/9-2/112 and focused on semiconductor industry.
With 60 editors from Asia (5 each from China, Japan, Korea and 7 from Taiwan), Europe and USA and sponsored by semiconductor companies: Altera, Sony, Synopsys, UMC, Xilinx, Tensilica, AMI, PMC-Sierra. 
Specially thank the hospitality of Xilinx on the beautiful Tuesday night at Chateau Julien in Carmel Valley for the wine taste, wonderful food and music band in addition to a 20-year Xilinx bottle of 1999 Melot. PMC-Sierra also hosted a warm suite for products demo at hotel spa on Monday night with nice gifts. The below is the summary:

1. 2/9 Keynote: Paradigm Change in IC Industry: T Makimoto - Sony.
 .  From the IC cycling and past wisdom, there is no continuous 3 good years: so 
    2004-2005 will be good, but 2006?
 . PC market share of IC industry was peaked in 1996-97 with 52% from 35% in 
   1987, then will be declined to 40% in 2006. Digital Consumer (DC) will be the 
   next wave of paradigm change.   2005      2007
   WW IC Market: PC=                    $34b      $35b
                Digital Consumer/DC=    $35b     $50b 
               
 - Digital Camera:          1997            2002    2003     2004   Semi-content @$400
   Film-camera:            35m (peak)    24m     15m      10m            $4
   Digital-camera:              --              25m      44m      62m          $50
 - Analog-to-Digital Conversion:
   .. VCR ( DVD (peak in 2003-04) ( DVD-Recorder
      (There is a debate for DVD-Recorder market:
       If trace the PVR market: 2003= 530k, 2004= 750k in USA, it looks like 
       recording is not a big demand basically, this implies that DVD-Recorder    
      will be a 1/3 market of DVD= 30m/year and will not reduce DVD growth      
      in the future.) 
   .. Japan DTV broadcasting: 2003.12.1 ( 2011= 100m DTV in Japan.
      A new market: TV-on-Mobile phone.
   .. Impact:                    Price        Semi-content        IO-Ratio
      Analog-TV=           $250                $18                      7%
      DTV=                  $1,050              $113                    11%
      STB=                     $140                $75                    54%

 . Analog Consumer wave ( PC= 1st digital wave ( DC= 2nd digital wave
             Japan-lead                          US-lead                  Who be led???
   Comment: 
    The IC will be the key factor to decide the lead of this Digital-Consumer wave, 
    if USA leads, then the recovery of Silicon Valley will be good, otherwise will be 
    real slow. Based on current situation, Hi-end DC will be led by USA, Low-end
    DC be led by Taiwan, probably Japan be led in middle-end DC.   

    IC vs System Design Battle:
       Infant-Stage (    Developing-Stage ( Growth-Stage ( Mature-Stage 
    System Know-how   System-ASIC        IC-know-how= ASSP    Std-IC
   
    In the 80-90, IC system know-how is depended on system houses, but as IC 
    vendors gain the system knowledge with ASSP, system houses will be relied 
    on IC, like PC industry controlled by Intel. Networking industry is aware this, so 
    Intel platform on NPU, TM, Switch-fabric will not be adopted by NW houses, 
    like Cisco.
   For Digital Consumer (DC), as MPEG Codec designed by C-cube in 1990 and 
   RF IC designed by cellular-phone and WLAN, 2 key technologies of HDTV/ 
   DTV: COFDM and MPEG/JPEG are quite mature during 1990-2003; it will be 
   difficult for consumer houses using ASIC to compete with IC vendors in DC 
   market place: like Canon/Nikon for DSC, Sony/Panasonic for DTV/HDTV, 
   DVD/DVD-Recorder.

  . Technology Trend:
  - Lithography:      365nm    248nm    193nm   157nm    13.4nm
                                i-line        KrF         ArF         F2          EUV
    Aligner Cost:       $1m       $5m       $15m      $25m      $35m
      (Low-Energy EPL= $10m, maybe an alternative for EUV lithography.)
    Mask Cost:         0.13u      90nm      65nm
                             $0.75m    $1.6m      $3m
  - DRAM: Deep Trench= 8ux 0.2u.
  - Chip Size:          2001             2010               2016
       97m-Tx=     140mm2        17.6mm2         4.4mm2   
       Average Tx=   97m              773m             3,092m
  - Power Issue: Leakage > Static-current @65nm ( Total-Power-Management+ 
       Partial-Power-Off.
  - SoC: performance= 4X, power= 1/5X, chip#= 1/4X vs SoB (System-On-Board)
    Sony New IC:
    .. Networked Handycam IC= MPEG2 Codec+ 48Mb eDRAM @0.18u; 170mW. 
       (Encoder= 32Mb= 2X Decoder memory)
    .. Walkman IC= CPU+ VME (Virtual Mobile Engine= combine with DSP+ Fixed 
       -Blocks) for MP3+ ATRAC3: claim power= ¼ DSP
    .. Qrio-Robot= 3x 64b-CPU+ 29x 16b-uC+ 192MB DRAM+ 16MB Flash+ 2x 
        CCD-camera+ 7x microphone+ 1x Angular-rate-sensor+ 3x Accelerator-
        sensor+ 8x Force-sensor+ 28x Thermo-sensor+ 8x Touch-sensor+ 1x 
        Speaker+ 3x IR-distance-sensor. 

  . Re-Configurability: Standard Manufacturing+ Programmable Functinality.
  - Product life-cycle: 3-5 years ( 1-year.
  - FPGA Cost:                   2000     2001     2002     2003     2004
       1m-system-gates=     $140     $105      $80       $45       $20  (=17k logic-cell)
  - FPGA ( Automated SoC/SiP with Maskless+ Jisso technology (Intelligent 
       packaging+ fineness).
  - Makimoto Curve: 10-years cycle for Standard & Customization. 
       Tx: 1957-1967= Standard ( Small-scale IC: 1967-1977= Customization
       Memory/uP= 1977-1987= Standard ( ASIC= 1987-1997= Customization      


  . Nomadic Wireless:


2. Xilinx: 2/9 S Vij- VP & 2/10 Keynote: W Roelandts-CEO.
  . Innovation+ Value/Culture are 2 core concept on Xilinx management, like HP 
    Way for fundamental human nature. 2004 revenue (E)= $4.2b.
  . Fabless Outsourcing:          2002                           2010               CAGR
                                   15% of $141b=$21b   34% of $360b=$122b  +25%     
    (Around 50% of IC will be not outsourcing: Intel, DRAM, Analog) 
  . WW Vertical Industry Expertise: 
    USA= Wired NW+ Telecom+ Storage+ Server.
    EU= ISM+ Wireless.
    Asia= CE, Telematics, Broadcast. (means Japan)
  . FPGA expands from NW (BB= RF+ BB+ Transport) into CE (18% sales in 
    2003) and Automotive (NM-IF: CAN, Flexray; Media-IF: 1394, MOST)
  . 90nm Production: shipped 10k wafers in 2003, plan to ship 200k wfs in 2004.
  . Innovation Direction:
    Using leading process for new functions or cost down (1.5 years/generation)
    New architect in IO: SerDes, PCI-Express; fixed-function cells. 
  . Foresee long-term semi-industry growth will be 8-10% and will be over-
    capacity in 2006.  
  . UMC expands 12” fab both in Taiwan & Singapore for 20k-w/month in 2004, 
    that is why to set up facorty-HQ in Singapore.
  . CE market: low-power PLD for C-fone, PLD for FPD defect-correction. PLD 
    Price = 1.2X can be accepted by CE market.

3. PMC-Sierra:        2002          2003
  - Sales:               $218m       $249.5m    +14%
  - RM5231: 64b MIPS-400Mhz design win (+ PM8172= 32b System Controller) 
    at PhatNoise.com for VW/Audi car Digital-Media-Player. Sony-Robot, 
    Mitsubishi-RPDTV.
  - RM8172: South-Bridge IC, license from ITE. 
  - PM8359: QuadPHY 6G-SerDes= 8x 3.125Gbps= 4x 6.25Gbps+ Adaptive 
    Decision-Feedback-Equalization (DFE) @0.13u.   
  - 18x 4Gbps Fiber-Channel PHY/SerDes.
  - New Storage IF:          2005      2006      2007
     SAS=                     2m         10m        11m
     sATA=         10m   20m       60m        80m 
    SAS (Serial Attached SCSI) replaces SCSI in 2005-6 timeframe.

4. IBM: 
  . IBM ASIC Business Shift: 0.25u (    0.18u   (     0.13u             ( 90nm
                                                           +eDRAM    +SoC, SerDes       +eFPGA
                                                                              +Multi-Vt                
  . Claim ASIC design > 95% 1st time right vs industry average 70%.
  . SOI-PPC design-in on Apple server.


5. Sonics: ASIC design abstraction
  . Gate ( Block ( Functional Cores ( Tiles.
    Wire ( Bus ( Interconnect Cores ( Network.
  . Structured Design Platform = PCB design.
  . Smart Interconnect IP, a TILE-based peripheral design for reuse and  
     licenses to TI for DSP-SoC + Toshiba for SoC design.
     10m gates design: @50k-gates/core = 200 cores.
  . Next Challenge: Low skew clock distribution+ Soft-error on-chip interconnect.

6. Synopsys: Design Trend: 2/9 Camposano-CTO
  . Power: leakage+ IR-drop+ Electric-migration ( Power sign-off a must.
    In 2007, leakage current > active current.
    Approach: Async-design+ Clock-gating+ Power-gating.
  . DFM: OPC ( OPC+PSM @90nm


7. Hypertransport (HT): 2/10
  . Introduce v2.0, BW= 22.4GB/s (1.4Ghz x2-dual-data-rate x8B/transfer)
    with PCI-Express mapping.
  . A packet-based protocol with 1.2v LVDS, point-point, peer-peer routing, 
    design wins: Xbox, Apple-Powerbook, Sun, IBM, AMD. 
  . HT Market Forecast:     2003      2004     2005    2006    @IDC
                                          30m       90m     150m    210m

8. UMC: Challenges Facing Foundry-2/10 J Hu, CEO
  . Semi Market: 2003 SIA= +18%, Foundry= +26%; 2004 SIA= +25%, Foundry= 
     > +30%. Wireless+ Digital Entertainment= Growth.
  . SoC Challenges:  
  - Cycle-based behavior synthesizer+ Shorten timing-closure+ DFM: OPC 
    changed from model-based to ruled-based.
  - Cadence: X-architect= Diagonal-routing= speed, size enhancement+ -30% 
     Via+ -20% Interconnects.
  - UMC introduces RF-inductor library and license to Ansoft.
  . Xilinx PLD market share: 38% in 1998 to 40% in 2001, 50% in 2003.
  . Capacity Plan: 2004E= 839k/Q; 65nm-node= 2005H2
    2003 Sales= $2.5b:     2003Q4        2003Q3     2002Q4
             Revenue:          NT$23.7b     NT$21.5b   NT$17.5b
             EPS:                 NT$0.44       NT$0.28     NT$0.07
             Wafer Shipped:    644k            546k          434k      (8”)
             Utilization:             96%            84%           64%
  . New Customers: D2Audio for DSP+D-Amplifier; Panarama for Add-Drop-Mux 
             ADM-on-a-chip; SiliconWave for 1-chip Bluetooth.


9. NSC: 2/10 Mobile Pixel Link (MPL)
  . Power Saving of MPL:     LVDS      RSDS     MDDI      MPL @100Mbps
                                           200mW     50mW  18.8mW   4.5mW   @3V
  . Adaptive Volt Scaling (AVS): use 7-bit for volt-scaling= 128 steps. Power 
             Saving of AVS= -45% at 80Mhz ( -63% at 48Mhz ( -91% at 6Mhz


10. Altera: 2/11 John CEO
  . IC Industry:        1970’           1980’          1990’                 2000’
                                TTL              ASIC          Fabless    Programmable-Logic
    Market Size:   $4-11b        $14-55b       $55-222b
  . Altera invented PLD in 1983 with 320-gates @10Mhz, 3u-CMOS ( 100k-
    gates+eRAM @0.3u ( 1.5m-gates+LVDS @0.18u ( 1.25Gb-SerDes.
    PLD market: $0.5-2.5b during 1990’.
    FPGA in 2002: IP= 10%, RAM= 25%, IO= 25%, Logic= 40% of chip size.
  . New Products:
  - Cyclone: 200k-gates @0.13u for $5-$10 market, shipped 1m in 2003.
  - Hardcopy Structure ASIC: eliminate programmable routing+ configurable 
    circuit with 2-metal but compatiable to Startrix and get into ASIC market
  - Adaptive Logic Architect: move from 4-input LUT into flexible 3-7 input LUT;
    Usage of LUT:    1-input   2-input   3-input   4-input   5-input   6-input   7-input   
                                   7%      13%        16%       18%      29%       12%      5%
  . Internal Target: Return to #1 FPGA vendor in 2005/E; Digital-consumer 
    (2003= 13%) and Industrial grow to 25% of revenue in 3-5 years.    

11. AMI: 2/11
  . Revenue: $300m in 2002, $450m in 2003; 3 business units
    Foundry= 25%, Mixed-signal IC= 55%, Gate-Array ASIC= 20%
    4 Fabs:    Idaho-5”       Idaho-8”      Belgium-4”    Belgium-6”
                 5,100w/wk   1,400w/wk     2,500w/wk    2,000w/wk
                 0.6u CMOS  0.35u CMOS  1u BCD       0.35u BiCMOS 
  . Enter into Structure ASIC business: use TSMC 0.25u/0.18u with 2-metal plus 
    AMI back-end= Xpress-Array ASIC= 10-18 weeks development time+ 20% 
    design cost+ 1.2X cost vs cell-based ASIC (20-30 weeks).
  . Focused Market:      2004     2005     2006    2007   @DQ
    Automotive IC:       $16.5b    $17b    $19b     $20b
    Industrial IC:          $12.5b   $14.5b  $13.5b $14.5b
    Medical IC:              $2.6b    $3.3b    $3.2b    $3.5b


12. Press Release:
1) Altera: Stratix II with 90nm+ Adaptive-Logic-Module+ 9Mb eDRAM+ 370Mhz 
     DSP (384x 18x18 multipliers)+ 1Gb SerDes+ Dynamic-Phase-Alignment+ 
    128b-AES= 2x density+ 50% faster.
2) Tensilica: 
     Provide DSP-IP for DSC, NTT-HDTV Camera, Ikoanos-DSLAM/xDSL, NEC-
     Wireless Base-station, Hi-end Printer, Avision-Scanner.


--------------------------------------------------------------------------------------------------------

EETimes-2/9/2004


1. ATI licenses a dynamic-logic design-FAST14 from Intrincity.com (Austin).

2.  Immersion Lithography:
  . Reflective Index (RI) of H2O= 1.44 for 193nm-immersion is ok, effective 
    wavelength= 193nm/1.44= 134nm, but can’t use at 157nm due to absorptive.
    Rochester Institute of Tech research on RI of H2O+Phosphates= 1.6 (need 
    bottom lens with CaF for RI= 1.5; a new lens material required for RI= >1.56.
  . RI of PFPE= 1.38 can get 42nm pitch @157nm+ k1=0.35, with RI= 1.56 
    liquid+ bottom-lens, effective wavelength= 100nm. RI of FSiO2= 1.68

  . TI thanks 193nm+ Immersion+ NA=1.2 lens can be used for 32nm-node.


3. IEEE 10Gbps Backplane Standard:
  . SerDes:
  - UXPi Alliance= Binary Signaling: TI+ Xilinx
  - 4-PAM Multi-level Signaling: Agere+ Rambus+ Accelerant NW.
  - Other Multi-level Signaling: Lucent+ KeyEye.
  . Select a coding scheme+ 1-10G auto-negotiation+ hot fail-over+ ECC.


==========================================================

ISSCC 2004                                                                             Date: 2/17/2004

                                                                                                 By: Yuan Chao


This is the 51st annual event of IEEE Solid State Circuits, the conference theme of this year is: Embedded Systems for a Connected World, which was held at Marriott Hotel, SFO during 2/15-19. Due to conflict with Intel IDF-Spring, I only attended on 2/16-17. This is a large scale conference with the attendees of 2,000 on 2/16, the below is the summary: 

1. 2/16 Keynote: Nich Donofrio, SVP-TMG of IBM
  . This is a little disappointment for this keynote, no any new in-depth view, just:
    2007: computer can do Protein Folding and IT leadership drives IC technology 
    innovation; Leakage & Power-efficiency are 2 issues of CPU.
  . 2002 Processor market: CPU= $23.6b, eSOC= $4.1b, uC/DSP= $17.1b; 
    Total= $44.8b.  ASIC= 65% with eSOC.
  . Double-gate technology will  be production in 2010 with 32nm-node.
  . 3 New Technology: MRAM, Cascade-Logic-Circuit= 12x17nm/cell; Gate-
    density= 3 tera-gates/cm2. Millipede= 25x magnetic storage. (The above are 
    not new, IBM already presented in 2003, just repeated??)
  . Wireless embedded devices will increase the demand of Networked Servers.

2. Emerging Technologies for System Chips: Nick Lu, CEO-Etron
  . IC Industry Migration:  70-80’= Vertical-integration/IDM ( 80-90’= Horizontal-
    segmentation/Open-system: CPU, DRAM, Fabless, Foundry ( 21st-centry= 
    AP-driven: Consumer-centric integrated-system: Cell-phone= 500m= 3x PC 
    market size in 2003.
  . SiP is the solution to integrate Digital+ Analog+ RF: Digital= N/power x delay= 
    Signal performance; Analog= S/N/power x delay= Signal-noise performance; 
    RF= 1/(NF-1) (power x delay)= Noise-suppression performance. (an SiP 
    example: 65nm-Digital @1v+ 0.13u-Analog @1.2-1.5v+ 0.18u-RF @2-3v)
    SiP Memory= NOR-Flash+ SRAM+ DRAM+ NAN-Flash integration is another 
    example for cell-phone= Bit-density/foot-print-area= bit/cm2= SRAM x16+ 
    psudo-SRAM x3+ DRAM x2+ NOR x4+ NAND.
  . Clustered Virtual Vertical Integration= Taiwan semiconductor= Foundry+ 
    Fabless+ Assembly+ Testing (35 testing houses):
    Global Unichip Corp: KGD+ multi-layer Interconnect+ Passive+ micro-
     assembly+ testing/verification of multiple-circuit-behavior.
    TSMC: Design Flow4+ immersion-litho= +44% resolution, +200% DOF (Depth 
     of Focus).
    ASE: reverse-bonding+ staged-bonding+ 0.3mm mold-cap+ 1mm overhead for 
     3-mil die.
   Megic: 5u Au (or Cu) + 5u PI increase GbE-IO signal from 120m @11.5v to 
     150m @1.2v.


3. Nokia: Y Neuvo, SVP
  . C-phone:     Data-rate      Picture      Frame/sec      Logic-Gates
    2G=             30Kbps       128x96         10 fps               40k
    2.5G=          80Kbps       176x144       15 fps             300k   
    3G=            384Kbps      320x240       20 fps               2m
                       (GPRS= 40K+ EDGE= 240Kbps)
  . IC Blocks: RF= BiCMOS+ PA(Power Amplifier)= GaAs.
                     MM-ASIC: 0.13u= HW-accelerator+ DSP+ uC+ SRAM.
                     System-ASIC: 0.13u= GSM/Edge/CDMA protocol+ RF-IF.
                     Analog-ASIC: 0.25u= Audio-Codec+ BB-regulator/charger+ PM 
                     Interface= FM-radio+ DVB+ irDA+ USB/OTG+ SD+ Camera+ 
                        Display+ KB+ BT+ Modem.
  . Challenge: RF= Fast-sampling+ Time-discrete signal-processing+ Cost+ 
                        11-radio (WLAN+ BT+ DVB+ FM+ RF-ID+ GPS+ UWB+ 4x2G/3G
                        Bulk-Acoustic-Wave filter= enabler of Multi-radio miniaturization.
                      BB= Line-delay+ Clock-distribution+ Power-management.
                      Battery= 2W vs Power-density limit= 3W (= 3-band+GPRS= 1.5W+ 
                        3G); a battery-power gap+ Peak-dynamic power management be 
                        an issue in 2005. Average-power of RF/Modem= 1.2W+ AP-
                        processor= 0.6W+ Memory= 0.2W+ UI/Display= 0.3W+ Audio= 
                        0.3W+ BT/irDA/Others= 0.4W; Average-Total= 3W)
  . Future C-phone: 
                     Display= 640X320+ VGA-camera+ 64MB-memory+ MMC-card+ 
                     Streaming-audio/video playback+ uS-Office+ IPv.4/6.

7.1 How Scaling will change Microprocessor Architect: M Horowitz, Stanford U  
  . Microprocessor (uP) performance improved by:
           Faster Gates of scaling.
           More Operations/cycle= more function units.
           Better circuit/uArchitect= less level of gates between latches.
    ( Slow down uP performance improvement in the future due to:
           Gate-delay= 500ps x L (Channel-length, not Feature-size)
           Wire-delay > Gate-scaling: SPECint/Mhz= flat or decline.
           Power/Gate= constant+ Volt-scaling to an end+ Frequency-scaling decline 
           (Vdd= 10v/u. L vs Vth= 1.4v/u. L), Limit: IPC, Cycle-time, Power.
           Power/SPEC increases as SPEC increase ( low Power Efficiency.
    (  Efficiency demands different AP function-cores, no any general-
           purpose uP can be efficient for every AP.    
  . Streaming Processor:
           Image-input ( Convolve ( Kernel-Convolve ( Stream-SAD ( Map-op
           like Graphics, Vector Processor, Sync data-flow.
  . Stanford Image Streaming Processor:   
         4x SDRAM @2.16GB/s+ FIFO-SRF @26GB/s+ 8x ALU-Cluster @435GB/s
  . Future Processor:
          Conventional-uP+ Stream-engines+ IO-Interface+ eMomory.


6.1 Canon: 3.9u-pixel-pitch VGA CMOS Sensor+ 10b ADC
  . Design: FD (Floating-Diffusion) common-connected: 4 FD shared with 1
          amplifier (= 2 Tx)+ transfer-Tx-gate= 6 Tx/4-pixel= 1.5 Tx/pixel vs 
          Standard= 4 Tx/pixel= P+/N/P-buried-PD-- Tx1-- N+-FD-- Tx2-- Tx3-- Tx4. 
  . Non-flat passivation+ Thick-insulator+ Silicide-gate resulted into low-
          sensitivity, poor light-focus, hi dark-current ( Flat-passivation+ Thin-
          insulator/Metal+ non-Silicide-gate+ optimized Impurity-profile= +30% 
          Sensitivity.  
  . 0.35u CMOS, cell-layout= CDS in the middle, 2 PD of upper+ 2 PD of bottom 
          align vertically= Fill-factor= 17%; 703x499 array, chip-size= 4.74x6.34mm2


6.2 Matsushida: ¼” 2m-pixel CMOS Sensor
  . ¼” Cell:  0.35m-pixel   1.1m-pixel    2m-pixel    3m-pixel     5m-pixel   
    Pixel-pitch=   5u                 3u             2.25u        1.8u            1.4u
  . Design: 3-Tx amplifier shared by 4 PD/Transfer-Tx= 1.75 Tx/pixel
                 Aperture-ratio= 25% (vs std-4 Tx/pixel= 5%)
                 Shallow-PD= 0.6 depth. 
                 Short-gate-length of transfer-Tx to improve image-lag= -60%. 
  . 0.25u CMOS, chip-size= 3.52x2.64mm2.


2.3 Motorola: 4Mb 0.18u 1T1MTJ Toggle MRAM
  . MR= (hi-R/low-R) – 1= 30% @300mv. Hi-R= anti-parallel, low-R= parallel.
    MR drops with increasing bias.
  . Toggle= 2 Free-layer+ anti-Ferromagnetic vs std= 1 Free-layer
    Design: 512Kb Core= Column-write+ 256x 1024c+ sense-amp+ 256x 1024c
                 4 sense-amp per IO x 4 IO+ 1 redundant sense-amp+ 256x 32c+ 4 ref;
                 8 row-write-driver per 256 row-array+ 4 redundant row.
                 Balanced 3-input sense-amp+ Write-driver with local-mirror+ Isolated 
                 R/W array.
  . Cell-size= 1.55um2, chip-size= 4.5x6.3mm2 @0.18u dual-gate 5M CMOS. 

3.4 Intel: 90nm x86 uP
  . 4Ghz, 1MB 8-way L2$ with ECC+ Low-Volt-Swing-Circuit (LVSC= +10% chip 
                 size)= 125m Tx, Chip-size= 112mm2, SRAM-cell= 1.05um2. 
    Ni-Silicide Gate= 50nm, Tox= 1.2nm, 7M-1.2v process, 90W.
  . Latency= 10.5 cycles= 700ps (worse than Northwood 600ps)
    Thruput= 2 cycles with bit-line segmentation.
  . IC layout: partition into 25 sections with clock-tree-synthesizer+ scan-
                 automatic-insert by independent section design.

3.5 Sony: Dynamic V/F Management of eProcessor
  . Design: 128b-width 4x 16Mb eDRAM @1.6v+ ARM926+ DMA-11c+ 128b-
                 bus+ HW-engines (DSP-Teak, 2D-graphics, ME-coprocessor)+ LCD-
                 controller @0.9-1.6v w/0.5mv-step. 1.35m-Gate, 1.3Mb SRAM, 0.18u.
  . DVC (Dynamic Volt Controller)= ref-clock ( Pulse-generator+ Delay-
                  synthesizer+ Delay-detection (gauge+encoder)( Delay-information
    DFC (Dynamic Frequency Controller)= freq ( Frequency-adjuster+ Activity-
                  monitor ( to eDRAM, Bus, uP) ( freq-out @0.5Mhz-step
    Volt increases ( DVC-clock + ( Volt minimized by DVC ( System-clock +
    Standard-power= 645mW ( Compensated= 458mW ( DVC= 398mW.
  . MPEG4-decode:           STD-1.6v          128b-bus-1.6v        DVC+DFC
    @216Kbps           741mW @200Mhz   350mW @123Mhz       210mW
    PIM-audio:                   405mW                 251mW                      45mW  

2.7 Samsung: 4Gb MLC (Multi-level-cell) NAND Flash
  . Bit density Improvement: NAND= 2.5x/year vs 1.5x/year of DRAM
  . Design: no bank partition= 2112b x 128-pages x 2048-blocks with 1-side row-
                  decoder to increase W/L (Word-line) loading. (vs center-decoder: 
                  noise= ½ but size increases)                         
    Noise= Vth distribution control+ noise-suppression+ reduce W/L, B/L loading
                  but will increase chip-size. 
 . Program Scheme:   Single-level-Cell    MLC-1Gb/2000    MLC-4Gb/2004
   Step-pulse-prog-volt:    0.5v                         0.15v                  0.15v
   #-step to prog 1-cell:       1                              3                          1
   Read-scheme- #-step:    1                              3                          2    
                                                               2 B/L+1-page-buffer 1 B/L+1-page-buffer
  . Vth Control: reduce FG-coupling= Cfg x delta of Vth= 0.15v
    Shorten FG-height (100nm ( 40nm)= reduce Cfg
    Program-after-write= reduce delta of Vth (0.1v ( 0.05v for adjacent cell)
  . Cell= 0.044um2, Chip-size= 127.3mm2.


===========================================================

IDF-Spring 2004                                                                         Date: 2/18/2004
                                                                                                By: Benson Chao

This is Intel’s semi-annual event, which was held at Moscone Center, SFO during 2/17-19. The theme of 2004 is Systems and Solutions, with 1,500 attendees on 2/17 keynote, the below is the summary:

1. 2/17 Keynote: A World of Digital Transformation: C Barnett, CEO
  . There is almost no new technologies for Intel this year, only 2 new:
    Xeon 64-bit Extension: an AMD Optron-like uP, will be shipped in 2005.Q1 
            (will be difficult for existing Itanium users and SW+AP investment, but 
            probably will slow down the pace of AMD’s Optron market.)
    Entertainment PC (ePC): slim DT-PC with new packaging with a small 3” A/V 
            display on the front and 802.11 Access-point+ 2 HD-tuner+ Broadband-
            gateway+ Wireless-USB+ UWB+ PVR for Digital Home.
            (I call this is a Super STB= STB+ PC; this implies a real demand for 
             Wireless-KB, Wireless-Mouse thru Wireless-USB port. )
  . Demo Personal Music Guider from MusiKube: iPaq+ scanner to scan CD bar-
            code at music store for free 30-sec music. Music-By-Phone: use camera-
            phone to scan bar-code linking to music website for Internet music 
            download on C-phone. 
  . 2003 WW IT Market= $2.1T= 6% WW GDP; HW= 30%, SW/Services= 31%, 
            Telecom= 39%. Compared with CTV with 85% WW population, C-phone= 
            20%, PC= 10%, still has a lot market room for PC.
  . Demo 65nm-node: 6T-SRAM= 0.57u2/cell, gate-L= 30nm, production in 2005.
            Si-Modulator: transmit HD-video PC-PC via 5-km fiber with 1Gbps speed 
             (20X of 50Mbps in 2003, a R&D progress on Si-Photronics)
            CMU-Manless Robotic Car: use 3x 3Ghz-dual Xeon+ 4x Itanium+ 4x 
             Laser-radar for 10-30m detection, 180-long-range-radar for 50-350m+ 
             Stereo camera for 30m image+GPS+Hummer for 210-miles desert race. 


2. 2/17 Digital Home: L Burns, VP-DT PG
  . 90nm P4 uP with 1MB L2$+ 800Mhz FSB+ Alderwood Chipset= 2x DDR2-
            533+ soft-RAID+ soft-Access-point+ HD-Audio (Hi-Definition= 7.1 with
            192Khz, 24-bit 8-channel+ VoIP+ Speech recognition+ Video-conference.
  . Demo Canon DSC with 802.11, immediately show photo on RP-TV. 
            (3 new standard: Digital Home WG, Web Services, NMPR)
  . ePC uses averMedia Dual-Tuner card= Tuner+ 1x RF module+ 2x ASIC+ 
            SAA7173+ esMT-Memory.

3. 2/18 Digital Office: Bill Siu, VP-DTPG
  . BTX (Balanced Tech eXtension) MB:    BTX             microBTX       picoBTX
                                                   Size:   325x267mm      264mmx        203mmx
                                                   Slot:           7                     4                   1


  . New Technologies: HT ( Dual-core; LaGrade Tech (LT); Vaderpool Tech 
                      (VT); CMT.
            CPU: Foxton: Performance features for dual-core
                      Pellston: Cache reliability.
            PM:   Demand-Based Switching (DBS) for PM (Power Management)
                      Auto Control Power Consumption (ACPC) for PM.
   . WW IT Spending:     2001   2002    2003    2004   2005   2006
                                     $17b   $20b    $25b    $30b   $37b   $45b
     IT Priority: Security= 40%, CRM= 25%, Web-site Management= 19%, 
                     eBusiness= 18%, ERM= 14%
     IT Manageability Market: HW= $80b, SW/Services= $50b, Asset-
                     management= $130b, Headcount= $240b.
     PC Supporting Cost= $370/PC/year
     (Comment:
       I spoke with B Siu on 2/18 PM regarding the efficiency/power issue of uP for 
       CE applications: he agrees that Intel will put more HW-blocks, like MPEG 
       Codec into uP to increase efficiency/power and IC cost down in the future.)


4. 2/18 Enterprise:
  . Itanium2 shipped 100k in 2003 and can do non-stop boots.
  . New uP: Itanium: Montecito= 2-core+ 24MB$
                 Dual-Processor: Fanwood= 1.6Ghz, 3m$, DP.
                                            LV Fanwood: 1.2Ghz, 3m$, DP (Low Volt)
                 Xeon: Nocona= 3.6Ghz, 1m$, DP (2004)
                           Potomac= 6MB-L3$, 

5. 2/18 Mobile:
  . 2002-2007 CAGR of NB= +20% (@IDC)
  . AP/Communication Processor Market:  2004    2005     2006     2007
                                                                    50m    200m    400m   500m
  . New Features: Document on PDA/NB: a new market for Adobe.
                           Sub-display: Icon for Alert, Mail, Battery, WALN, Time, BT.
                           12” NB On-The-Go.
                           15”  Virtual Office NB: VoIP, Voice-mail. (video demo has a long 
                                  delay of 2-3 sec to cause no sync, need improvement.) 
                           17” eNB= VoIP+ Wireless KB+ Camera+ Remote+ Video-conf. 
                           Intel provides monitor SW+ tools for NB/PDA.
  . New Product: 
                Dothan= Centrino= 533Mhz-FSB+ ?? 
                Alviso= GMCH= Direct-Media IF+ 8x USB+ 4x PCI-Ex+ TV-out+ HD- 
                           Audio+ Display power saving (Standard Panel WG 3.0: 
                           3W in 2004 ( 2.7W in 2005 ( 2.5W in 2006 )
                TMDisplay (a JV of Toshiba, Matsushida) uses LTPS to get 2.4W on 
                           14.1” XGA & 2.7W on 14.1” SXGA. 
6. UWB: COFDM Alliance
    Decide to work outside of IEEE, plan to release Spec1.0 in 2004Q3. 
  . PHY ( MAC ( Convergence-layer(= WiMedia) ( wUSB+ IP/uPnP+ w1394
     ( wUSB= Wireless USB; w1394= Wireless 1394.) 
     WiMedia: 2 years old WG, under DHWG for standard.
     wUSB: spec plan to release in 2004/E.

  . Demo: transmit camcorder video thru wUSB+UWB to NB; transmit remote 
    storage-video to NB.


7. Intel Communications Group: Sean Maloney, EVP
  . Market Growth: DRAM-1991- 2001  uP-91-2001    uC-91-2001  DSP-91-2001    
                              $6.6b        $11.2b   $3.6b $23.4b  $4.9b $9.7b  $0.3b  $3.6b
  . 2001-3= Market Correction; 2003-after= Broadband Wireless Era.
                              RFID ( PAN ( WAN ( MAN ( WAN
    (Comment:
     Considering the RF/MAC similarity of UWB-COFDM with 802.11, it is not 
     necessary to create a new layer of PAN, like BT or UWB, especially the 2x 
     802.11 and MIMO will increase 802.11 to 100-400Mbps. Eventually the 
     volume of 802.11 will be the lowest cost of wireless communication and will 
     drive out PAN/UWB too. The only reason for UWB is the Not-Invent-Here+ 
     Standard- Domination (NIHSD) syndrome of Intel. 


8. Rambus: 10Gbps Backplane SerDes
  . RaSer-X= NRZ (1-6.4Gbps)+ 4-PAM (4-10Gbps)+ Equalization+ Reflection-
    Cancellor, compete with Uxpi for the standard of 10Gbps Backplane SerDes.
    Target for low-end market: aTCA for OC-3/12 router with PCI-X, licensee are 
    PLX, Stargen.
  . PCI-Ex brings a market opportunity of SerDes for PCI-Ex Switch IC.
  . RDRAM shipped 20m in 2003 (believed almost all to Sony PS2)
  . XDR Roadmap:  3.2Ghz (= 8x DDR-400)  (      4Ghz              ( 6.4Ghz
    XDIMM:              32b-3.2Ghz @2006            32b-4Ghz @2008   
---------------------------------------------------------------------------------------------------------
News:
1. Minolta: design-in Kopin-LCoS view-finder on 8m-pixel Dimage DSC-2/17/04.   
2. PCI-Express IC at IDF Spring 2004: all PCI-Ex demo cards at IDF are USB2.0 
     based for memory, GbE, Flash, WLAN; it means the real IC is under way but 
     still take time, probably in 2004H2. 
1) TI: XIO1000: PHY IC- 2.5Gbps.
2) Marvell: 88E8050: GbE with PCI-Express IF; 64QFN, $5
3) Genesys: GL9714: 4x PHY-PCI-Express; GL9701: PCI-PCI-Ex bridge. 0.18u
4) NEC: PCI-Ex bridge= 2x 8-port to 4x 4-port.
5) Others: Rambus (90nm PCI-Ex PHY at TSMC), LSI-Logic.

===========================================================

RSA Conference 2004                                                             Date: 2/24/2004
                                                                                               By: Mei-Hui Peng
This is 13th an annual event of security by RSA Security, which was held at Moscone Center, SFO during 2/23-27. Due to SW oriented, I only attended on 2/24, with around 2,000 attendees on 2/24 keynote, the below is the summary:

1. 2/24 Keynote: Advancing Security in Interconnected World, Bill Gates-uS
  . Microsoft (uS) Security Framework= SD3:
    Secure by Design; Secure by Default; Secure by Deployment.
  . SP2 (Secure Pack) Demo:
    Explorer: display Domian+ Mobile profile with shielding option+ Pop-up block.  
    Firewall: display on or on-with-no-exception option for all applications.
    Security Center: eTrust with virus protection.
  . Spam: 
    Improve Filters+  proof of non-spam-Behavior+ rich Safelisting services+ 
    Caller-ID for email+ Exchange-Edge server+ Visual Studio-Whidbey.
    ISA-Server 2004: improve AP-layer Firewall, VPN, Web-services.
  . Resiliency: OS+API
    Proactive prevent contain-attacks+ Dynamic system protection+ Behavior 
    blocking+ AP-aware Firewall+ Intrusion prevention.
  . Security Research Direction:
    Cryptography+ Digital Watermark+ Code-access security+ HW-integration.
  . Announce SecurID from RSA for uS Windows.

2. Hot Topics:
  . ID Management & Federation; Spam; Web-services+ Hacker/Threats prevent.
  . RSA announces RFID tag for pharmacy: RFID-IC+ Antenna attached to 
    pharmacy bag, will automatic show patient’s name, prescription vs actual drug 
    bottles. Adopt TI’s RFID-IC with 13.56Mhz frequency.
  . SecurID: announced last year, a random # generator (change every 60 sec) 
    for password; need server (ACE/Server 6.0) and client (ACE/Agent 6.0) both 
    to install RSA SW. Beta= 2004.5; Commercialization= 2004.Q3.

    (RSA has a big design win with uS for SecurID in 2004, Bill Gates attends 1st 
    time as keynote speaker; it looks to me that uS is suffering security issue and 
    RSA or Verisign be a good candidate to merge.)

============================================================

MicroLithogrphy 2004                                                             Date: 2/25/3004

                                                                                                   By: Yuan Chao

This is the 29th annual event of Lithography technology by SPIE, which was held at Santa Clara Convention Center during 2/22-26. With around 900 attendees on 2/23 keynote and presenting a honorable 1st Frits Zernike award for Dr. Burn Lin of TSMC for his contribution on OPC/RET, the below is the summary:

1. 2/23 Keynote: Nanotech & Future of IT Tech; T Theis, Director-IBM Research
  . Trend: Miniaturization= Reduce Computation Cost: 
                MicroElectronics ( NanoElectronics. 
               IEDM-2002: L-gate= 6nm ( 1nm from Japan in IEDM-2004.
  . Nanotech Advantage:      50nm-PMOSFET         250nm-P-CNFET
               Transconductance:     650ms/mm              2,300ms/mm
               Driving Current:          650nA/mm              2,100nA/mm
               Vth:                              -0.2v                          -0.5v
               Ion/Ioff:                        10e6-10e7                10e6
               Sub-Vth Slope:            70mv/dec                13-mv/dec
               Tox:                              1.5nm                        15nm
    Nanotech (NT) Issues:
               Contact, Doping, Charge-trapping Stability, Hi-freq Behavior, 
               Yield on selective growth of Nanotube. 
  . NT Process of 1-atom Qubits: 9 Steps
                Mono-Hydride Deposition ( H2-Desorp ( PH3-Dosing ( P-Incorp 
                ( H2-Desorp ( Si-Growth at 25C ( Rapid-Anneal ( Si-Growth at 
                Elevated-Temp ( Barrier Growth ( Align Surface gate.
  . NT Fundamental Difference: 
                Lithography ( Chemical Synthesis (Synthesis ( Size-Processing ( 
                Self-Assembly Film-growth( Nanocrystal Superlattice= Polymer Self-
                Assembly+ Lithographic-directed.)
                Digital ( Analog.
  . A very interest concept raised by Dr. Theis: 
                Analog will be more efficient than Digital for real-world 
                presentation: example; Living Thing= MB vs uP= GB.
    (This is a very conceptual breakthrough for digital vs analog technology 
      planning and evaluation. Taiwan shall consider this concept & direction to 
      leapfrog R&D gap.)
               
2. RET Direction: F Schellenburg, Mentor
  . RET Stage:
                Fundamental Research= < 1988 ( Fear of 365nm Fail= 1988-1004
                ( Fear of 248nm Fail= >1996

  . RET Approach: (Wavelength)
    Amplitude= OPC; Phase= PSM; Illumination= OAI (OAI+ Real-sources-map 
                can improve 19nm resolution)( Polarization
                (Immersion-litho highlights the X/Y polarization problems)
    Direction: dark-fringes+ double-exposure+ OPC+ PSM+ OAI+ Polarization. 
                Target: Improve from current wavelength/2 ( wavelength/3
                193nm-ArF can cover 90nm to 65nm to 45nm to 32nm-node.

3. Photoresist (PR) Out-Gassing: R Kunz, MIT  Lincoln Lab
  . Photo-contamination: Thruput= 100-12”w/h @200nm PR thickness= 10e8 cm2 
                PR/month= 2,500cm3 volume= 2Kg.
                1% Out-Gassing= 20g released-vapor/month.
  . Lens purge-flow can reduce PR Out-Gassing @1-lpm  
  . Irreversible PR Contamination:
                Organic-Si vapor-deposited on Lens: 1J/cm2 expo @193nm= 40ppm.
                Hydro-Carbon.
                Organic-Iodides
                HF= 7ppm= 6mg/m3 an issue for 157nm but not a concern at 193nm.
  . Immersion:
                Index-variation+ Lens-contamination= non-critical
                Bubble: Phase-segregation=  Bubble+ Boundary-reflection+ Surface-
                nucleation. 
  . Scanner Improvement:
                Protective/Replaceable Optics+ In-situ Cleaning+ Final-element 
                Purge-design+ Out-Gassing spec for PR.
  . Challenge: 
                Surface photo-chemical film growth model for all wavelength/chemistry


4. ArF, the Final Wavelength? W Conley-Motorola
  . ArF Resolution:        NA          ½-pitch    Gate-CD     DOF/EL
                                    0.93           90nm        60nm      300nm/8%
                                    1.15           65nm        45nm      200nm/6%
                                    1.35           45nm        25nm      150nm/4%
                                    1.65           32nm        18nm      100nm/3% 
  . For a fixed NA, reduce field-size (4x @26x33mm)can reduce lens complexity. 
               193nm+Immersion= 45nm, 1:1- 70nm pitch at Rochester Tech.
                To get lower K1, need integration of Lithography: 2x-exposure to get 
                32nm on 128nm pitch at NA= 0.93, but issues= 
                Decomposition of Mask+ Overlay requirement+ Cost.
                Dose= 1-sigma-0.01u+ Focus= 1-sigma-0.1mJ to get 65nm resolution. 
  . Line Edge Roughness (LER): 
                Line-Width-Roughness (LWR)= 7nm at 50nm line= OK, but Ioff= 2.5X 
                at 32nm line. LER Spec:   90nm     65nm     45nm    32nm
                                                          4nm       3nm       2nm      1nm
  . Contrast degradation increases as TM-polarization at Hi-NA due to Fresnel 
                Effect: more power coupled into film due to TM/TE polarization causes 
                the loss of exposure.
                Increase Reflection Index (RI) of PR can reduce TM-polarization.
                Exposure Latitude increases as RI increases and DOF (Depth of 
                Focus) will be not improved as RI increases. (@RI= 1.7, if increase 
                Fluid Index, can improve DOF ( Doped Water of Immersion.)

5. 193nm+Immersion: (193+i)
1) Mask Issues of 157nm: (M Dilger- Advanced Mask Tech Center)
  - Hyper-NA with polarization effect; Aspect Ratio; Qz-etch based mask; Small 
    structure with same wavelength.
  - Material flatness with reduced layer thickness; LWR/LER reduction; Side-wall 
    control.
  - Expect yield= 1.3x; cost= 1.5x; Keep 4x on Stepper-tool.
2) Stepper Concerns: Harry Levinson-AMD
  - Increase NA+ Reduce Wavelength= Higher tool cost ( Keep K1 low:
     Independent of air vs liquid.
     Large MEF (Mask Error-enhanced Factor=delta-wf-CD/delta-mask-CD)  
     Sub-resolution features.
  - Suggest Mask CD-control:        65nm      45nm     32nm
    (3-sigma, a-PSM)                     6.4nm      4.6nm    3.1nm
3) 193+i Suggestion: Burn Lin-TSMC
  - 157nm Issues: Qz/F2 lens+ new attenuated absorber+ Pellicle+ unknown life-
     time of substrate/absorber.
  - 192+I Issues: sub-wavelength features on mask+ CD-control+ Placement 
     accuracy+ Hi-NA to reduce field-size (26x33mm)
  - 32nm wafer-features= 128nm on mask (4X-Stepper)= 66% of 193nm
    22nm wafer-features= 88nm on mask= 0.45-WL on mask.
  - Polarization Effect: TM-light= pass thru, broadened by attended.
                                   TE-light= focus, but attenuated as slit-width. 
4) RET+ Immersion: S Mimotogi-Toshiba
  - K1 Trend:           90nm     70nm    55nm     45nm      35nm
    ArF:                    > 0.3      > 0.3    ~0.3        0.27          ??
    F2:                         --           --         0.3         0.3          0.27 
  - Illumination: Annular ( Cross-pole ( Dipole ( Extra-Dipole (RET increases)
    K1= 0.25 with 2-beams: interference isolated effect.
5) 157nm Mask: C Progler-Infotronics
  - 157nm Issues: ea-PSM film-stack+ Repair-staining+ Pellicle+ ARC (Anti-
     Reflection-Coating)+ Mask-handling/contamination.
  - Hi-NA will drive some Oblique-angle effect on mask.
    Binary Cr-mask with 40nm-line @160nm-pitch:      Dry      Immersion
                              Composite-CD (3-sigma)=          3.6nm       2.7nm
  - EUV will be not an option for lithography before 157nm.
6) Discussion:
  - The end of Cr-mask? By mask modification on mask-features, film-thickness, 
     wavelength= <1/2?   
  - Increase Blank+ 8X-Stepper to keep same field-size.
  - 193+i will lead to use alt-PSM due to polarization issue+ att-PSM verified 
     can’t be used for Hi-NA Stepper.

----------------------------------------------------------------------------------------------------------
News: EETimes 2/23/2004

. Altis Semi: a JV of IBM+ Infineon for MRAM in 2003.5.
               Start sampling of 16Mb MRAM in 2004.3
. Mediaworks Integrated Systems: (Irvine, CA)
               Introduce RISC-Array-based MPEG4+ AAC Codec SoC for solid-state 
               DVD-camcorder (512MB= 1 hour MPEG4-video; 5x RISC: 4x= MPEG4 
               + 1x= AAC). Foundry= UMC @0.13u.
. Server HDD Market:        2003       2004        2005       2006
               3.5”=                   20m        22m         18m        14.5m
               2.5”=                     --          1.2m          4m          8m  
               Seagate introduces 2.5” 2Gbps-FC/Ultra-SCSI HDD in 2004.6; 3Gbps-
               SAS in 2004.9 from LSI-Logic to attack server HDD market.
. Micron: CMOS Sensor
               Install 12”-fab in Manassas, VA (purchased from Toshiba in 2002) 
               New fab in Lehi, UT.
-------------------------------------------------------------------------------------------------------

. Color Trend of Cell-phone:    2003     2004      2007            (@iSuppli-40224)
                                                 38%      60%      89%
. Sun Updates:      FY1997   1998     1999      2000    2001    2002    2003  2004
  Server Shipment:  76.5k     129k     175k      255k     330k    266k    275k     --
  Revenue:              $8.7b    $9.9b  $11.8b   $15.7b $18.2b $12.5b $11.4b $11.4b
                               (@Sun-Analyst Summit-2/12/2004)

. NeoMagic: MiMagic-6, H.264 AP Processor
  = ARM926 @90Mhz+ 16KB D$+ 16KB I$+ Java Accelerator+ 1.7Mb SRAM+ 
     2x Memory-bus+ AAC/MP3 Decoder+ MPEG4 Codec+ 2D BitBLT Graphics+ 
     H.264 Decoder+ Camera Pre-processor+ IO.
. H.264= ½ bit-rate of MPEG4 @QVGA.
- Quarter-pixel resolution

- 16 motion vectors per macro-block

- Irregular (non-square) macro-blocks

- In-Loop filtering
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