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M1 Pattern Kelvin Resistors

e Measurement 1s made with a 4-terminal
Kelvin resistors

* For structures with Lw < 5 um, a current of
0.1mA 1s forced; the resulting voltage 1s
measured and resistance 1s calculated. For
Lw <50 um, ImA 1s the forced current and
for Lw = 50um, 10 mA 1s used.



Kelvin Resistor Test Structure
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M1 Lw0.18/Ls0.18/P0.36/D50/Half/SerpResist Serpentine resistance

M1 Lw0.25/Ls0.25/P0.5/D50/Half’SerpResist Serpentine resistance

M1 Lw0.5/Ls0.5/P1/D50/HalfSerpResist Serpentine resistance
M1 Lw0.5/Ls1.5/P2/D25/HalfSerpResist Serpentine resistance

M1 Lwl/Ls9/P10/D90/Half/SerpResist Serpentine resistance
M1 Lwl/Ls1/P2/D50/Half/SerpResist Serpentine resistance
M1 Lw1/Ls3/P4/D25/Half/SerpResist Serpentine resistance
M1 Lwl1.5/Ls0.5/P2/D75/Half/SerpResist Serpentine resistance
M1 Lw2/Ls2/P4/D50/Half'SerpResist Serpentine resistance
M1 Lw3/Ls1/P4/D75/Half/SerpResist Serpentine resistance
M1 Lw5/Ls1/P6/D83/Half/SerpResist Serpentine resistance
M1 Lw7/Ls3/P10/D70/Half/SerpResist Serpentine resistance
M1 Lw9/Ls1/P10/D90/Half’SerpResist Serpentine resistance
M1 Lw10/Ls10/P20/D50/Half’SerpResist Serpentine resistance
M1 50/50/P100/D50/Half/SerpResist Serpentine resistance

M1 100/100/P200/D50/DualR/Serp Resistance




Lw=0.18 um

2000

90%
S 57%
£ 50%
£ 33%
T 10%
/Er/__________—
I -—'——_—_—
0 200 1000 1500
At | Below
ILmt|Sel |[Legend Count | 50% 0
S CA_DUTT swal BO 109 | 0.0%
S | CA_DUT4 swal B0 8530 | 00%
S | CA_DUTT swe3 B0 1063 | 0.0%
S CA_DUT4 swe3 B0 8301 | 00%




Lw=0.25um

90%
S 57%
£ 50%
5 33% i
2 10% /ﬁgﬂ
g Eam—— |
I I e e
0 100 200 300 400 500 GO0 f00 500
At | Below
ILmt|Sel [Legend Count | 50% 0 >
S DA_DUT1 swal BD 649 | 0.0%
S DA_DUT4 swal BD 596.4 | 0.0% 0
S | DA_DUTT swe3 BD B525 | 00%
S DA_DUT4 swe3 ED 579.0 | 00%




Lw=0.5um; Ls=0.5um

0%
S 57%
£ 50%
£ 23%
:
Z 0%
'L-'—'—*_Fﬂd_ﬂ_ﬁ
0 100 200 300 400 500 GO0 700 500 900 1000
At | Below
ILmt|Sel [Legend Count | 50% 0 >
S BC_DUT1 swal BD 032 | 00%
S BC_DUT4 swal BD 3021 | 00% 0
S | BC_DUTT swe3 BD 298.2 | 00%
S BC_DUT4 swe3 ED 2954 | 00%




Lw=0.5um; Ls=1.5um

_'_'_'_'_‘_'_'_,_,_;—'—'_I_I
Q0%
S 57%
£ 50%
£ 23%
:
2 10%
0 200 1000 1500
At Below
ILmt|Sel [Legend Count | 50% 0 >
S BE_DUTT swal B0 327 | 00%
S | BE_DUT4 swa B0 2992 | 00%
S | BE_DUTI swe3 B0 2987 | 00%
S BE_DUT4 swe3 B0 2933 | 00%




Lw=lum; Ls =9 um

Q0%
S 57%
£ 50%
£ 23%
:
2 10%
0 100 200 300 400 200 B0 700
At Below
ILmt|Sel [Legend Count | 50% 0 >
S AC_DUT1 swal B0 1440 | 00%
S | AC_DUT4 swal B0 1438 | 00% 0O
S | AC_DUT1 swe3 B0 1412 | 00%
S AC_DUTA swe3 B0 1418 | 00%




Lw=1lum; Ls=1um

Ff_ii—_—__—;
Q0%
S 57%
£ 50%
£ 23%
:
Z o 10%
0 100 200 300 400 500 B00 00 500
At | Below
ILmt|Sel [Legend Count | 50% 0 >
S CC_DUT1 swal BD 1438 | 00%
S | CC_DUT4 swal BD 1449 | 0.0%
S | CC_DUTT swe3 BD 1421 | 0.0% Q
S CC_DUT4 swe3 ED 1428 | 0.0%




Lw = lum; Ls =3 um

400

200

90%
S 5%
& 50%
£ 33%
:
Z 10%
0 100 200 300
At Below
ILmt|Sel |[Legend Count | 50% 0
s CE_DUTT gwa’l B0 144 .1 0.0%
s CE_DUTA swa’l B0 1449 0.0%
s CE_DUTT swed B0 141.9 0.0%
s CE_DUTA swed B0 1421 0.0%




90%

67 %
20%
33%

Curnulative Prabahility

10%

Lw=1.5um

P——

1500

2000

0 500 1000
At | Below
ILmt|Sel |[Legend Count | 50% 0
S BG_DUT! swal B0 9525 | 0.0%
S | BG_DUT4 swal B0 95.10 | 0.0%
S | BG_DUT! swe3 B0 9352 | 0.0%
S BG_DUT4 swe3 B0 95.06 | 0.0%




90%
S 57%
£ 50%
£ 33%
:
2 0%
0 100 200 300
At Below
ILmt|Sel |[Legend Count | 50% 0
S DC_DLUITY swal 60 7040 | 00%
S DC_DLIT4 swal B0 7160 | 00%
S DC_DLIT! swe3 B0 932 | 00%
S DC_DLIT4, swe3 60 998 | 0.0%

400




0%

67 %
20%
33%

Cumulative Frobability

10%

200

600

0 100 200 300 400
At | Below
ILmt|Sel |[Legend Count | 50% 0
S DE_DUT1, swal BO 46.45 | 0.0%
S DE_DUT4, swal BO 4883 | 0.0%
S DE_DUT1, swe3 BO 4594 | 0.0%
S DE_DUT4, swe3 B0 4783 | 0.0%




Q0%
S 57%
£ 50%
£ 23%
:
2 10%
10 20 30 40
At | Below
ILmt|Sel [Legend Count | 50% 0
S DG_DUT1 swal 60 2761 | 00%
S DG_DUT4 swal B0 3030 | 00%
S DG_DUT1 swe3 B0 2738 | 00%
S DG_DUT4 swe3 B0 2959 | 00%




90%

G7%
20%
33%

Cumulative Prabability

10%

=

0 10 20 30 40
At | Below
ILmt|Sel |[Legend Count | 50% 0
S Al_DUTI sl B0 1957 | 0.0%
S Al_DUTY swial B0 2073 | 0.0%
S Al_DUTI swre3 B0 1936 | 0.0%
S Al_DUTY swe3 B0 2039 | 0.0%

0]



[ — I
[
90%
S 5%
£ 50%
£ 33%
:
2 10%
10 20 30 40 o0 G0 70
At Below
ILmt|Sel |[Legend Count | 50% 0 >
S AK_DUT! swaf B0 1537 | 00%
S AK_DUT4 swa B0 1733 | 00%
S AK_DUT1 swe3 B0 1520 | 00%
S AK_DUT4 swe3 B0 16.98 | 00%




Lw = 10um

-/_l"_l
I
90%
S 57%
£ 50%
£ 33%
:
S 10%
50 100 150 200
At | Below
ILmt|Sel |[Legend Count | 50% 0 >
S BI_DUTI swal EO 1374 | 0.0%
8 BI_DUT4, swal B0 1420 | 0.0%
8 BI_DUTI swe3 B0 1357 | 0.0%
S BI_DUT4, swe3 5O 1391 | 0.0%




Lw = 50um

|

0%

B7%

H0%

33%

Curnulative Frabahility

10%

0 S 10
At | Below
ILmt|Sel [Legend Count | 50% 0
S BK_DUT1,5wal B0 2811 | 0.0%
S BK_DUT4,5wal B0 2863 | 0.0%
S BK_DUT1 swe3 B0 2765 | 0.0%
S Bl_DUT4,swe3 B0 2829 | 0.0%

14

20



P—
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Q0%
=
8 67%
& 50%
£ 33%
o jul
|
=
0%
0 1 £ S
At Below
ILmt|Sel |[Legend Count | 50% 0
S GC_DUT1 swal B0 1476 | 0.0%
S GC_DUT4 swal B0 1445 | 0.0%
S GC_DUTT swe3 B0 1454 | 0.0%
S GC_DUT4 swe3 B0 1.418 | 0.0%




M1 Pattern Comb Capacitance Structures

» Lateral comb capacitance 1s measured at 100
kHz; leakage 1s measured at 0.2 MV/cm

HA_DUT1_LKG |0.18]0.18 |M1 Pattern-Cap/0.18 0.18/EdgeLatComblLeakage
HA_DUT2_LKG | 0.18|0.18 |M1 Pattern-Cap/0.18_0.18/CenterLatCombLeakage
HA_DUT3_LKG [ 0.25( 0.25|M 1 Pattern-Cap/0.25_0.25/EdgeLatCombLeakage
HA_DUT4_LKG |0.25]0.25|M1 Pattern-Cap/0.25 0.25/CenterLatCombLeakage
HA_DUT5_LKG [ 0.25( 0.25|M1 Pattern-Cap/0.25_0.25/EdgeLatCombLeakage
HA_DUT6_LKG | 0.25]0.25|M1 Pattern-Cap/0.25 0.25/CenterLatCombLeakage
HA_DUTB 0.25( 0.25|M1 Pattern-Cap/0.25 0.25/EdgeLatCombCap
HA_DUTC 0.25] 0.25 (M1 Pattern-Cap/0.25_0.25/CenterLatCombCap
HB_DUT1_LKG | 0.5 | 0.5 |M1 Pattern-Cap/0.5_0.5/EdgeLatComblLeakage
HB_DUT2_LKG | 0.5 | 0.5 |M1 Pattern-Cap/0.5 0.5/CenterLatCombLeakage
HB_DUT3 LKG 1 [M1 Pattern-Cap/1_1/EdgeLatCombleakage
HB_DUT4 LKG 1 |M1 Pattern-Cap/1_1/CenterLatCombLeakage
HB_DUT9 0.5 | 0.5 |M1 Pattern-Cap/0.5_0.5/EdgeLatCombCap

HB DUTA 0.5 [ 0.5 [M1 Pattern-Cap/0.5 0.5/CenterLatCombCap
HB_DUTB 1 |M1 Pattern-Cap/1_1/EdgeLatCombCap Capacitance
HB_DUTC 1 [M1 Pattern-Cap/1 1/CenterLatCombCap




Pattern Comb Capacitance Leakage: 0.25um

E———
90% S :
= BT :
2 67% {
£ 50%
£ 33% ;
0% :
LIEHTTE L LR L L L L LR R LT
1Ee-1% 1E-14 1E-13 1E-12 1E-11 1E-10 1E-% 1E-8 1E-7 1E-6 1E-S% 1E4 1E-3
At Below
[Lmt[Sel [Legend Count | 50% 0 >
HA_DUT1_LKG _LF_ABS,swal B0 [1.163E-11] 0.0%
HA DUT2 LKG_LF_ABS,swal B0 |1.682E-10| 0.0% A
HA DUT1 LKG LF _ABS,swe3 B0 |1.167E-11| 0.0%
HA DUT2 LKG LF _ABS,swe3 B0 |1.500E-10| 0.0%




Pattern Comb Capacitance Leakage: 0.25um

90%
S 57%
£ 50%
5 233%
Z o 10% T :
i |
1E-19  1E17  1E-15 1E13 1E-11 1E-9 1E-7 1E-5 1E-3
At Below
ILmt|Sel |[Legend Count | 50% 0 >
s HA DUT3 LKG_LF _ABS swal B0 HA73E12) 00%
s HA DUTA LKG_LF _ABS swal B0 1T171E-10] D.0% A
s HA DUT3 LKG LF ABS swe3 B0 HEABE-12( 00%
s HA DUTA LKG LF ABS swe3 B0 B.Y2BE-11( 00%




Pattern Comb Capacitance Leakage: 0.25um

" ——— &
90% : fﬁf - ;qﬁifﬁ——
= £
2 6T%
£ 50% :
£ 33% :
° 0% 4
|“||||%ﬂ|||l||||||||||||||||||||||||||||
1E-13 1B12 1E-11 1E-10 0 1E-S 1E-& 1E-7 1E-6 1E-S 1E-4 1E-2
At | Below
[Lmt[Sel [Legend Count | 50% 0 >
HA_DUTE_LKG_LF_ABS swal B0 |5630E-12] 0.0%
HA_DUTE_LKG_LF_ABS swal B0 |8.533E-11| 0.0% A
HA_DUTE_LKG_LF_ABS swe3 B0 |5.355E-12| 0.0%
HA_DUTE_LKG_LF_ABS swe3 60 |6.837E-11| 0.0%




Pattern Comb Capacitance — 0.25um

90%

67 %
20%
33%

Cumulative Prabability

10%

i

1000 10E+4 10E+6 10E+8

1E-15 1E-13 1BE-11 1BE-9 1E-7 1E-5 1E3 0.1 10
At | Below
ILmt|Sel |[Legend Count | 50% 0
S HA_DUTE_ABS, swal B0 |2767E-11] 0.0%
S | HA_DUTC_ABS, swal B0 |1.475E-10] 0.0%
S | HA_DUTB_ABS swe3 B0 |2862E-11) 0.0%
S HA_DUTC_ABS swe3 B0 |3.015E-10 0.0%

F

>



Pattern Comb Capacitance Leakage: 0.50 um

I —
/EE///A;
90% Af“{
S 67% -
g 50%
S 33% i
Z 0% i
|||inl¢5|ﬂ|¢ﬂ L L LT O P P
1E-15 1E-14 1BE-13 1BE-12 1E-11 1E-10 1BE-S9  1E-8 1BV 1E6 1ES 1BE4  1E-3
At | Below
ILmt[Sel [Legend Count | 50% 0 >
S HE_DUT!_LKG_LF_ABS swal B0 [3543E-12) 0.0%
S HE_DUTZ_LKG_LF_ABS swal B0 |2423E-11| 0.0% A
S HE_DUT!_LKG_LF_ABS swe3 B0 |3013E12) 0.0%
S HE_DUT2_LKG_LF_ABS swe3 B0 |18BSE-11| 0.0%



Pattern Comb Capacitance Leakage: lum

90%
2 8T%
& 50%
3%
£
0%
| LLUE

1E-12  1E-11 1E-10 1E-9 1E-8 1E-7 1E-6 1E-% 1E-4 1E-3

At | Below
ILmt[Sel [Legend Count | 50% 0 >
S HE_DUT3_LKG LF_ABS swal ] 8. 102811 0.0%
S HE_DUT4 LKG LF_ABS swal ] 3.557E-10| 0.0% A
S HE_DUT3_LKG LF_ABS swed ] 7.749E-11] 0.0%
S HE_DUT4 LKG LF_ABS swed ] 1.839E-10] 0.0%




Pattern Comb Capacitance — 0.50um

|
a0% :
£ B87% :
£ 50%
5 33% i
£ L s
° 0%
-1E-10 -0E-11 0 SE-11 1E-1C
At Below
ILmt[Sel [Legend Count | 50% 0 >
S HE_DUTS swa B0 [6.342E-12] 00%
S HE_DUTA swa B0 |1.232E-11| 1B87%
S HE_DUTS sws3 B0 |6.E25E-12| 0.0%
S HE_DUTA, swe3 B0 |7.344E-11) 00%




Pattern Comb Capacitance — 1 um

!
:
90% i
S 57%
£ 50%
5 33%
Z 0% /gr
I
“2E-10 -1 5E-10 ~1E-10 -5E-11 0 5E-11 1E-1C
At Below
ILmt|Sel [Legend Count | 50% 0 >
S HE DUTE swal B0 1B67/E-12]  3.3%
S HE DUTC swal B0 1.739E-11]  5.0% F
S HE DUTE swe3 B0 1.B96E-12]  0.0%
S HE DUTC swe3 B0 1.7B5E-11]  1.7%
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Split A vs. Split B



RHO CA DUTI

3.368 3420 3639 . 3.582
3.292 3.5%2 . 3630 3549 3570 3568
EN-EEEEEE
HEEEN. N ¢
EEEEEEEN..
. . 3.371 . . . 3661 2454 3420
3.566 . . 3507 3559 3424 3335
| BN |

Split “A”
L, =0.18um

WT:0swb3



Split “A”
L, =0.18um

RHO CA DUTI

3407 3377 . 3.272 .

3389 3458 3366 3335 . . .
. . . . 3240 3262 3398 3329 3432
. . . . . . 3.332 . 3.214
. . . 3463 3236 . 3.312 . .
HN. . HEEEEER
. . 3.344 . 3447 3295 3.330

. . 2,300 . 2.274

Wf:7swe4




Split “A”
L, =0.18um

RHO CA DUTI

. 2732 2736 . 2014

2,350 2,894 . . . 2748
HEEEREN- ..
2,684 . . . . 2701 2578 2356
2,678 . . . . . 2491 2.334
. 2,695 . . . 2581 2404 .

2541 2638 . 2492 2,294 . .
2454 2,299 . . .

Wf:6swa2




RHO CA DUTI

. 2748 2754 . 2495
2382 2.837 . . . 2722

H.HEEN... ¢
Split “A” 2831 . . . . 2853 2614 2.265 .

L, =0.18um 2,752 . . . . . 2,486 2.235
. 2685 . . . 2550 2331 .
2486 25% . 2328 . . .

2367 2.234 . . .

Wf:4swg4



RHO CA DUTI

2,267 2883 2.778 . 2627
2312 2886 . . . 2727
HEEEEEN..
Split “A” 2819 2,947 . . . . 2,603
L, =0.18um 2,667 . . . . . 2490 2.
. 2.750 . . . 2543 2317 .
2586 2617 . 2.446 . . .

2457 2,260 . . .

Wf:8swb3



RHO CA DUTI

. 2,258 2332 . 2075
1.983 . . . . 2,220 1.904
2328 1993 . . . . 2061 1.963 .
Spllt “B” 2,202 . . . . 2,210 2072 1.943 .
B
_

L. =0.18um .....
2,205 2018 1.902
. 2. 23= . . . 2063 1944 .
2011 2.144 . 2004 . . .
1.970 . . . .

Wf:1swbl



RHO CA DUTI

H._-BER
. 2 BE0 2657 . . . .
. . 2850 2E72 2627 . . . .
Spllt “B” . . 2030 2620 . . . 2 bh0 2585
L. =0.18um ... .
Cz2elz 2614 2604 2612 2601
. . . . 2646 2E92 2673 . 2 B45
. . . 2606 2670 . 2612
. 2598 2702 . .

o=

Wf:5swd3



RHO CA DUTI

. 2. 264 . 2315 2112

2002 . . . . . 1.964
2284 2.054 . . . . 2137 2.010 .

b (44 29

Split “B l . l l l
2. 14= 2177 2072 2025
21749 2220 2084 2002
. 2,200 . . . 2078 1,990 . .
1.966 2,144 . 2,008 . . .
2052 . . . .

WF:8swe?2



Split “B”
L, =0.18um

RHO CA DUTI

2.056 . . . .
ENEEEEE
. 1.976 2066 . . . . 2.055 .
2073 2026 . . . 2070 2086 2083 1948
. 1,980 2.050 . . 2.058 . 2.037 .
. . 1.961 . 2089 2092 2064 2.014 .
. . 1987 1997 2021 1972 .

1.977 . . . .

WT:7swal




RHO CA DUTI

. 2.134 . 2.187 2.035
EEEERL .
2.215 2.022 . . . . 2.133 2.065 .
Split “B” 2.086 . . . . . 2.123 2.058 .
N
_

LW = 0.18um 2.132 . . . . . 2080 2036

. 2,080 . . . 2079 2042 1981

. 2010 2,192 1988 1986 . .
2.007 . . . .

Wf:1swdl



Split “A”
L, =0.18um

RHO CA DUT4

1624 1.703 . . 1.641
HEEEN. .
. 1853 . . . . . 1639
1605 16381 . . . . 1658 1656
. 1.657 . . . . . 1.659
1.630 . 1.701 . . . 1702 1652
. 1618 1661 1678 1683 1672 .

. . 1.601 . .

Wf:0swb3




Split “A”
L, =0.18um

RHO CA DUTH4

1591 . . . 1614

1.603 . . . . . 1.636%
. 1.643 . . 1848 1619 1.660 . .
1602 1.669 .. 1623 1613 1645 1.65% 1611
. 1652 . . 1649 1622 1662 1.664 1591
H.-AINEEEER
. . 1.670 . . 1.653 .
1] ]

WTf:7swe4




RHO CA DUTH4

1263 1647 1679 16899 1628

. 1895 . . . . 1617
. 1619 . . . . . 1.649 .
4 CC A9
Spllt A 1268 1.670 . . . . . 1699 1530
1845 1676 1574
. 1573 16599 . . . . 1621 .
. 1583 1662 1674 1630 1592 .

Wf:6swa?2



RHO CA DUTH4

. 16200 1.647 1.652 1617
. 1.642 . . . . 1.609

. 1.600 . . . . . 1637 1554
4 CC A9

Spllt A . 1.634 . . . . . 1665 1576

w 1559 1.628 1847 1549

. 1.567 . . . . Lecy 1598 .
. 1579 1633 1840 1618 1572 .

Wf:4swg4



RHO CA DUTH4

1613 1637 1628 1574

EEEEN. .

1519 1562 . . . . . 1612 .
Split “A” 1546 1623 . . . . . 1617 1548
L, =0.18um . 1610 . . . . . 1607 1518
. 1,551 . . . . 1627 1.563 .
. 1549 1606 1620 1585 1537 .
EEEEE

WF:8swb3



RHO CA DUTH4

1476 1548 1583 . 1.541
. 1,565 . . . . 1517
. 1516 . . . . . 1570 1.476
Split “B” . 1,553 . . . . . 1,562 1481
L, =0.18um . 1 540 . . . . . 1545 1481
1521 . 1583 . . . 1559 1.502 .
. 1489 1565 1568 1529 1.478 .
1111

Wf:1swbl



Split “B”
L, =0.18um

RHO CA DUTH4

1.526

. 1563
1532 1589
. 1572
. 1537

1.546 . . . 1.550
HEEEE .

. . 1521 1585 . . .
. . 1572 1553 1563 . .
. 1585 1576 1558 1.575 . .
1,593 . . 15593 . . .

. . 1,589 . . 1,593 .

. . 1530 1.540 .

Wf:5swd3




RHO CA DUTH4

. 1556 1600 1591 1546
. 1.596 . . . . 1.541
. 1.541 . . . . . 1577 1493
RNTS p EE
Spllt B . 1587 . . . . . 1596 1518
w 1.564 1574 1517
1543 1496 . . . . 1592 1539 .
. 1241 1579 13585 1540 1514 .

Wf:8swe?2



Split “B”
L, =0.18um

RHO CA DUTH4

1542 1623 . . 1.586
. 1619 . . . . 1,586
. 1.547 . . . . . 1615 .
. 1.586 . . . . . 1640 1545
. 1576 . . . 1634 . 16186 1542
. . 1.606 . 1642 . 1642 1555 .
. 1535 1585 1615 1640 1615 .
. . 1546 1549 .

Wf:7swal




RHO CA DUTH4

. 1595 1639 1.632 1586
. 1.625 . . . . 1.589
. 1.558 . . . . . 1640 1.541
Split “B” . 1.606 . . . . . 1639 1555
LW =0.18um . 1.587 . . . . . 1625 1563
. 1523 1.640 . . . 1633 1568 .
. 1538 1598 1603 1578 1538 .
1111

Wf:1swdl
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