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1. Evolution
2. Revolution
3. Innovations
4. Inventions
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1. Volatile

2. Nonvolatile

3. Static Random Access Memory

4. Refresh

5. Dynamic Random Access Memory
6. Flash Memory



VoY S e

aoloas aslyl o glaieden aladl> Jolo gl sy 9 owlel Gloows| 4LidS ans > b o
olpaos laabisl> glgl slas (3l 590 loizas sloan ;o dadl> g45 ol dusy oo, s aS
Lt S oy 0l5,) et s 1Sl ol 53l Loty ol ales s Sl
Soce dg 00l (6,gSS Cebl b g Y ylebol Sl b san Sledas sl pdylide YU JB
o sl ol 5| 5 5 Al il 5 S5 CMOS (6l 1 48 el JLo 0
£ )z 055 o st poalind slaaliilo & loaliilr (1 103,5 o (s5lra slidan a5 &
L S5 xSy 8 alasl> (MRAM) olas wyiws b cwibliae Coaglio aladl> Lol Lyl
b soglin alabl> g (PRAM) Solas (owyiws b 56 o5 abssl> (FERAM)  Bolal owyws
st 1y 03 comylgadie il al) SYsame Lid 4 (RRAM) - olai g yiawo
Jw U iSTas ol ol Lo i (bl o aS calos )57 bl lealasl> elgil Koo s oo )l
Jlw o awlye Vo o)l VF5l Giw b s,l5L PRAM g MRAM (slaalisl> lais codlws Y VA
I¥] ass sl 1
ool wl cleas SRAM (sloabisl> )b o sl oo aislo 118 slaalibl> 4 alie oy
ol b gly 53 5 05 god oolitul olime (5,l8 Ygmne ¢ ate gaizme (slajlne (55l ;|
age CPU o, Slos (s e lym a5 cnl dlate aaizze lo o (5,0l8 b aaladl> g4
ol ol a5 W9l o oolatnl Time D yg0 4y iy LLSRAM (M5 s DRAM . slaaladl> ogd o
po—re Slsbow JalSs s, laul adlie ol )5l oad (lisgs ol (5,5ld obml 2l
(Gl 3L 15 slal JBla Fe) 8F2 glaile b sledsbes 51 JIosF 5 slety sbDRAM
(e g 03l 03lo prbgl wleads JliLy oyly (Siln a5 4F2 g 6F2 ol b sledsle U
HMC 5 DRAM (6 gy 515055 sk 57008 DRAM JljL 0zl sl o o>l ¥ pans

O PR Q.)L"' )...>

. Universal Memory Cell
. Emerging Memories

. Magnetoresistive RAM
. Ferroelectric RAM

. Phase Change RAM

. Resistive RAM

Logic

. Stack

. Trench

0. Hybrid Memory Cube
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1. Technology Node e.g. DRAM half-pitch

2. Argon Fluoride Immersion Photolithography
3. Extreme Ultra Violet (EUV)

4. Double Patterning

5. Deep Extreme Ultra Violet (DEUV)

6. Imprint Lithography
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1. International Technology Roadmap for Semiconductor
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. Access

. Storage Capacitor

. High-k Materials

. Scaling

. Hemispherical Silicon Grain (HSG)
. Bottle Shaped

. Sensing Signal Margin

. Endurance

. Retention-time
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1. Gate Induced Drain Leakage Current (GIDL)
2. Sub-threshold

3. Shallow Trench Isolation (STTI)

4. Node-leakage

5. Doping Profile
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1. Capacitor Under Bit-line (CUB)
2. Capacitor Over Bit-line (COB)
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1. Short Channel Effects (SCEs)
2. Threshold Voltage Roll-off
3. Drain Induced Barrier Lowering (DIBL)
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1. 3D Array Transistor
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1. Recess Channel Array Transistor (RCAT)
2. Sub-threshold Swing
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1. Floating Body Cell (FBC)

2. Random Access Memory (RAM)
3. Twin Transistor RAM (TT-RAM)
4. Silicon On Isolator (SOT)
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1. Fully Depleted (FD)
2. Word-line
3. Bit-line
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