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SOC

socC DRAM
C ) 1999] 2000] 2001] 2007 2005] 2008] 2011] 2014
Lg um 0.25 0.18 0.19 o0.11] 0.07] 0.05] 0.035
[SOC ]
mm? 107] 114] 123 131 161 197 241] 295
CPU MHz 200/ 300 400 500 800| 1100| 1400| 1700
MTr/cm? 14 171 21 24 40| 64| 100 160
MTr 12.0| 15.5| 20.7] 25.4 51.5 100.9| 192.8| 377.6
CPU MTr 3.1 41| 55 7.3 9.7 12,9 17.2] 22.8
MTr 3.2| 4.8 6.4 8d 12.8 17.6] 22.4] 27.2
MTr 571 6.6 88 9.9 29.0 704 153.2| 327.6
DRAM Mbit 0 0 0 o 128 384 1024| 2304
DRAM MTr 0.00 0.0 00 0.0 16.00 48.0] 128.0] 288.0
MTr 571 6.6 8.8 99 13.00 22.4 252 39.6
NB NB| + SB | + DSP + GE | + EM
CPU MHz 150] 240] 33d 4200 700| 1000| 1300| 1600
MHz 150 240| 33d 420 700| 1000| 1300| 1600
MHz 113 180| 248 315 600| 900| 1200| 1500

SOC
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) 1999] 2000] 2001 2002] 2005] 2008] 2011 2014
Lg um 0.25] 0.18 0.15 0.11] 0.07] 0.05 0.035
[SOC ]
mm? 225 241 258 276] 340] 417] 510 625
CPU MHz 300 1500 30000 5000
MTr/cm? 14 17 21 24 40 64| 1000 160
MTr 13.5 105 762
CPU MTr 2.2l 29 39 52 122 30
MTr 3.3] 4.5 6.1 83 208 40
MTr 8.0 40.0 200
DRAM Mbit 0 256 2048
DRAM MTr 0 32.0 256
MTr 5.1 30.0 60
CPU 7 7 7 8 8 9 9 10
CPU bit 128 256 512 1024
CPU 2400
5 6 7 g 12 18 28 42
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CPU 170
15 CPU
CPU 3 2
16 CPU
64/128 CPU
17
CPU
18
17
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SOC
( ) 1999 2000/ 2001 2002 2005 2008 2011 2014
0 Lg pm 0.25 0.18 0.15 0.11 0.07 0.05/ 0.035
[sOC ]
H1 GFLOPS 6.5 150 3000
H2 4 7-8 10-12
H3 \Y; 1.8 1.0 0.5
H4 w 18 113
H5 500 2000
H6
H7 BIST
SOC
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MPU

SOC SOC
( ) 1999( 2000f 2001 2002 2005 2008 2011 2014
0 Lg g m 0.25 0.18 0.15 0.11 0.07 0.05] 0.035
[SOC ]
1 mm? 107 114 123 131 161 197 241 295
2|CPU MHz 200 300 400 500 800 1100[ 1400f 1700
3 MTr/cm? 14 17 21 24 40 64 100 160
4 MTr 12.0 15.5 20.7| 25.2| 51.5| 100.9| 192.8| 377.6
5|CPU MTr 3.1 4.1 5.5 7.3 9.7 12,9 17.2 22.8
6 MTr 3.2 4.8 6.4 8.0 12.8] 17.6] 22.4[ 27.2
7 MTr 5.7 6.6 8.8 9.9 29.0 70.4| 153.2| 327.6
8|DRAM Mbit 0 0 0 0 128 384 1024| 2304
9|DRAM MTr 0.0 0.0 0.0 0.0 16.0[ 48.0[ 128.0[ 288.0
10 MTr 5.7 6.6 8.8 9.9 13.0 22.4 25.2| 39.6
11 NB NB +SB [+ DSP| +GE | +EM |+
12|CPU MHz 150 240 330 420 700( 1000( 1300 1600
13 MHz 150 240 330 420 700( 1000( 1300 1600
14 MHz 113 180 248 315 600 900 1200 1500
SOC
] (Tr)
Lg SOC ( )
10 50mm? 100mm?
10 2 7%
CPU 3 100MHz
1998 ITRS Overall Technology Roadmap Tablel
170
x x 0.8
1999 3.1MTr CPU 33%
2002 CPU 3 33%
CPU
CPU
DRAM 2005 DRAM
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2005 CPU 100MHz
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SOC
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SOC 1 CPU
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North Bridge(NB) South Bridge(SB)
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Graphics Engine(GE) Graphics Memory(GM) L2 Cache
SOC Execution Memory(EM)
1
SOC
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2002 10w 2005 20W
1999 2000 2001 2002 2005 2008 2011 2014
OlLg pm 0.25 0.18 0.18 0.15 0.11 0.07 0.05[ 0.035
15 Y; 2.5 1.8 1.8 1.5 1.2 0.9 0.7 0.6
16|CPU 1.000 1.50 1.33 1.25 1.60 1.38 1.27 1.21
17]CPU 1.00 1.33 1.33 1.33 1.33 1.33 1.33 1.33
18 1.00 1.50 1.33 1.25 1.60 1.38 1.27 1.21
19 1.000 1.50 1.33 1.25 1.60 1.38 1.27 1.21
20 1.00 1.60 1.38 1.27 1.67 1.43 1.30 1.23
21 1.000 1.16 1.33 1.12 1.32 1.72 1.13 1.57
22| DRAM 0.00, 0.00 0.00 0.00 1.00 1.43 1.30 1.23
23| DRAM 0.00, 0.00 0.00 0.00 1.00 3.00 2.67 2.25
24| 1ds(Nch) uA/um 490 539 539 593 652 717 750 750
Ids(Pch) uA/um 230 253 278 306 337 350 350 350
25|CPU w pm 1000 1995 3538 5882 13E3 23E3 39E3 63E3
26 w pm 425 956 1700 2656 6800 13E3 21E3 31E3
27 w pm 500 926 1699 2428 5345| 13115 19E3 37E3
28| DRAM pm 0 0 0 0 2188 9375 33E3 90E3
29 lon A 0.94 2.09 3.74 6.50( 17.51] 41.78| 83.48] 165.3
30 w 2.36) 3.76 6.73 9.75| 21.01] 37.60] 58.44 99.19
SOC
15: ITRS
16: CPU
17: CPU
18:
19:
20:
21:
22: DRAM
23: DRAM
24: ITRS 1999 Table28a,b Ids 99 490p A/230p A
10% 750 /350p A
25: CPU
26: 40%

27:
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31:

32:
33:
34:

35
36

37:

38:
39:

40
41

42:
43:

1999 2000 2001 2002 2005 2008 2011 2014
0| Lg g m 0.25 0.18 0.18 0.15 0.11 0.07 0.05] 0.035
15 \Y; 2.5 1.8 1.8 1.5 1.2 0.9 0.7 0.6
31| 1dss( ) pA/u m 5 35 250 1700( 11000 4E4 8E4| 16E4
32 Idss( ) nA/p m 5 7 8 10 20 40 80 160
33 Idss( ) [pAZp m 5 7 8 10 20 40 80 160
34| Logic w um 4.32 3.79 5.05 5.07 4.92 4.86 4.17| 4.300
35| SRAM w pum 0.8 0.86 1.15 1.2| 1.408| 1.232 1.12| 0.952
36| DRAM W g m 0 0 0 0] 28.16] 53.76] 102.4| 161.28
37| Logic M gate 2.20 2.68/ 3.5 4.29 5.68| 8.816 10.6 15.6
38| SRAM Mbit 0.533 0.8/ 1.0 1.33 2.133] 2.933] 3.733[ 4.533
8| DRAM Mbit 0.0 0.0 0.0 0.0 128.0| 384.0 1024 2304
39| Logic b A 21.62 133 1263 8611| 54123 19E4| 33E4| 69E4
40| sSRAM u A 4 30.2 288 2040 15488 49280 89600 152320
41] DRAM uA 0 0 0 0 3E5 2E6 8E6 3E7
42] 1/ Off( ) mA 0.026 0.16 1.55 10. 379.4 2394 8616 26645
43 m 0.064 0.29 2.79 16.0| 455.3 2155 6031 15987
SOC
Idss Ids
2008
ITRS 1999 Table28a,b
ITRS 1999 Table28a,b
(CPU ) 2 NAND
: SRAM
: DRAM
2
6 SRAM
: SRAM
: DRAM
SRAM DRAM
SOC
SOC
2005 20W SOC

SOC




SOC

SOC
SOC
gated clock Vt
SOl
SOC
2000 2001] 2002 2003] 2004 2005 2006 2007 2008 2011 2014

44|Gated clock 0.25 0.3] 0.35 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

45 0.05| 0.05| 0.05 0.1 0.1 0.1 0.1 0.1 0.1

46|VTCMOS 0.25] 0.35 0.4 0.5 0.5 0.5 0.5 0.5 0.5

47]SOI 0.15 0.2 0.25 0.3 0.3 0.3 0.3

48 0.05 0.1] 0.15 0.3 0.3

49 75% 70w  46% 37w 29% 229  19%| 17% 16% 13%| 13%

SOC
44: gated clock 40% 4
45: IP 10%
4
46: VTCMOS 50% 4
47:S0l 30% 4
SOl VTCMOS
48: 30%
49:
SOl VTCMOS
4 6
SOC
2005 5W
2008 5W 2014 10W




1999 2000 2001 2002 2005 2008 2011 2014
OJLg M m 0.25 0.18 0.18 0.15 0.11 0.07 0.05 0.035
15 \ 2.5 1.8 1.8 1.5 1.2 0.9 0.7 0.6
30 W 2.36 3.76 6.73 9.75 21.01 37.60 58.44 99.19
49 % 100% 75% 70% 46% 22% 16% 13% 13%
50 W 2.36 2.82 4.71 4.52 4.54 6.04 7.73 13.12
SOC
50: 30 49 SOC
125
1999 2000 2001 2002 2005 2008 2011 2014
51 1 /W 23.31 14.63 8.17 5.64 2.62 1.46 0.94 0.55
52 2 /W 23.31 19.50 11.67 12.18 12.12 9.11 7.11 4.19
5 125 SOC
52: 125
SOC
SOC
SOl

SOC




2000 2001 2002 2003 2004 2005/ 2006 2007 2008 2011 2014
53|VTCMOS 0.95 0.96 0.97 0.98 0.98 0.98 0.98 0.98 0.98
54 VDD 0.05 0.08 0.12| 0.15 0.2l o0.25] 0.25| 0.25 0.25
55|50l 0.2 0.2 0.2 0.2 0.2 0.2 0.2
56 100% 100% 4.8% 3.7% 2.1% 1.4% 1.3% 1.2% 1.2%| 1.2% 1.2%

SOC
53: VTCMOS
54:
55: SOl
3
56: 3
SOl VTCMOS
SOC
1999 2000 2001 2002 2005 2008 2011 2014
OlLg Mom 0.25 0.18 0.18 0.15 0.11 0.07 0.05 0.035
15 Vv 2.5 1.8 1.8 1.5 1.2 0.9 0.7 0.6
43 mwW 0.064 0.293 2.793 15.98 455.3 2155 6031 15987
56 % 100% 100% 100% 50 1% 1% 1% 1%
57 mw 0.064| 0.293] 2.793] 0.759 6.191 25.86| 72.37 191.8
SOC

57:43
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SOC IP
SOC
1 DRAM
SOC IR HC/EM
2
Moore SOC
ASSP(application-specific standard product)/ASIC
to
IP IP
IP
IP IP
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SOC
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IP IP IP
IP IP IP IP
IP IP
IP IP SOC
IP SOC SOC IP
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SOC
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ASIC

MPU

100

to

SOC

SOC

1
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1998 2002 2005 2011
i 0.18 0.15 0.11 0.05
MTr 252 515 1928 | (*1)
Mb 32 80 128 224
MTr 3.6 4.8 8.6
8 12 28
MTr 16 28.8 57.6 240.8
% 80 58.4 63.9 75.9
MHz 150 400 1000 2000
1 1.7 2.9 7.6
2 3 3.2 4
1 4.9 6.8 14.3
1 5.0 11.3 50.3
1 2.7 6.8 13.6
1 10 20 100
1 3.89 9.00 12.5
1 1.36 1.86 3.23
(*1) 10 2
1P SOC
10 80
100 2 ITRS
MPU MHz DRAM
MPU
WG1
MHz SOC ASIC 2
SOC
DRAM
2.5
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SOC
SOC
1999 CPU 2400
1,000 SOC
3,400 100 3
2005 SOC 1.4 /
21%/
IP
IP IP
SOC
2 0.18
IP
IP
IP
IP
2005 1.0v 1.5GHz
100 LSI
v 100A
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