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In Low-Power Design
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About ZTlI

§  Founded in 2002
§ Currently 30 Employees

8 On average, over 10 years of product development
experience

§ More than 25 patents granted or filed
§ 7 products already proving Z-Technology

§  Our first products are Mobile DDR SDRAMs
for battery-powered applications

US Headquarters Korea Subsidiary

San Jose, CA Bundang-gu,
Seongnam-si, Gyeonggido
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Timeline, Technical Achievements

§ 2007
— Z128 DDR SDRAM; samples now
— /2512 DDR SDRAM; samples now
—  Certified compliant with ISO 9001:2000

§ 2006
— Joint Dev't 256Mb LP DDR2 SDRAM
— Joint Dev’'t 512Mb Mobile DDR SDRAM

§ 2005
— 64Mb LP SDRAM design complete

§ 2004

— Z-Technology™ proven with
128Mb LP SDRAM and 1Mb SRAM

§ 2003
— 128Mb joint development project begun
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ZMQOS Chips

H-128Mb DRAM(2004) U-1Mb SRAM (2004) R-64Mb DRAM (2005)

H-512Mb DRAM(2006)  Z-128Mb Mobile (2007)  Z-512Mb Mobile (2007)
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Management Team

8 Dr. Steve Kang, Chairman, Ph. D. UC Berkeley
- Chancellor of UC Merced
- Previous Dean UCSC School of Engineering
- 30 years of Industry and Academic Experience

8 Dr. Scott Yoo, CEO, Ph. D. UIUC

- 17 years of experience in the semiconductor and system technology industries
- Samsung & IBM
8 Dr. Steve Law, EVP of Business Development, Ph. D. Columbia University
- 28 years of Industry Experience
- Bell Lab, Cadence, Optivision (Ciena), Several startup companies
8 Mickey Choi, VP of Memory Engineering
- 14 years of Industry Experience
- Samsung Electronics & AMIC Technology, Inc.
8§ Cecil Conkle, Director of Marketing
- 26 years of Product Marketing Experience
- AMD, AMI, NEC, & Mitsubishi
8 Victor Liew. Director of Operations
- 23 years of industry experience
- TIl, Fairchild, Cypress, IR, Tessera
8 Justin Kim, President of ZTl Korean Subsidiary
- 12 Years of Industry Experience
- Samsung Electronics & Silicon 7, Inc.

February 2008 ZTI1 Confidential Proprietary



Mission

Lead the World in providing
low power, low leakage,
high speed solutions to the
Semiconductor Industry.
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Trend in Transistor Leakage Current
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Source: International Technology Roadmap for Semiconductors, Edition 2005
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Classic Solutions Fall Short
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ZMQOS Provides a Solution
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ZMQOS Provides the Ideal Solution

A
Ideal Mobile
DDR SDRAM
5 \__ ZMOS . commoriy
D DDR400: DDR SDRAM
8_ 300uA
for 512M :
U) Competitors

DDR266, DDR333;
500uA for 512M

Self-Refresh Current (IDD6)
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Mobile Memory Comparison

Memor Voo Data Rate | Density Active Self- Deep

y (V) (Mb/s/pin) (Mb) Current Refresh Power
Type/ (mA for (LA for Down
Param eter 128Mb 128Mb) (LA)

at min
| ted) |

zMos Mobile bR | 1.8 @ 400 Des-512| s0 € 150 ) 10
Mobile DDR 1.8 133 -366 | 128 — 512 80 300 10
Mobile SDRAM 1.8-25| 83-133 64 — 256 50 200 — 220 10
Pseudostatic RAM | 1.8-3 |14.3-104| 16— 256 35 160 — 250 10
LP SDRAM 1.8-3.3| 66—-133 64 — 512 45 200-800 | --/10
Standard DDR 2.5,2.6 | 266 —-400 | 128 — 1024 120 2500 — 5000 =
Standard DDR2 1.8,1.85| 400 —-800 | 256 — 2048 | 95 — 105 | 4000 — 8000 -
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“Mobile Memory” System Power

For 128Mb:
I\/Iemory Vpp | Data Re}te Max. Active | Max. Idle | Max. Self- | Avg.

(V) | (Mb/s/pin) Current Current Refresh Power
Type/ (MA) mA) | curr. A) | (mw)
Parameter

0.5% duty | 3.5% duty | 96% duty

ZMOS Mobile DDR | 1.8 € 400 ) 50 0.1 150
Mobile DDR 1.8 266 65 0.3 300 1.12
Mobile SDRAM 1.8 133 45 0.3 200 0.77
Pseudostatic RAM 1.8 104 35 0.25 250 0.76
LP SDRAM 3.0 133 150 2.0 800 4,76
Standard DDR 2.6 400 115 3.0 1300 5.47
Std DDR2, extrapol. 1.8 400 65 8.0 3000 6.27
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Z-Technology Temp. Dependency

Leakage Current vs. Temp. Variation

—e— w/0 Z-Tech.
—m—w/ Z-Tech.
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Temperature
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Heat Dissipation in Mobile Systems

§ High-density
packaging leads to MCP
elevated _—
temperatures for f_" Mmi
DRAM I s RIoeEG

8 Ambient = 85°C,
DRAM die = 95°C+?

8 Effects can include
higher leakage,
higher power,
data loss, and even
the loss of DRAM
function
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