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Figure 12: Alec Bender, Blank Relay & Buffer Layout
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Figure 13: Alec Bender, Connected Relay & Buffer Layout
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‘ Max Slew (signal change over time)

‘ Max Skew (difference in arrival times)

‘ Mean Arrival Time

‘ Distances and Fanout (connections from output)
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v Clock Tree Layer Slew, under 25ps

LEWM= 23.2 DUTY= 0.560 UM= 2 OM= -4 SWM= 0.693] time= 153.6
LEWM= 18.0 DUTY= 0.509 UM= 0 OM= -2 SWM= 0.697) time= 112.9

min= 152.5 tmax= 154.4 slewMin=22.2 s =24.1 slewk= 2.0 Unin= 0 Umax= 3 Omin= -5 Omax= 0O dutyMin= 0.499 dutyMax= 0.500
min= 112.1 tmax= 113.7 slewMin=17.4 [slewMax=18.5 slewR= 1.1 Unin= -1 Umax= 2 Omin= -3 Omax= O dutyMin= 0.509 dutyMax= 0.509
LEWM= 19.8 DUTY= 0.501 UM= -2 OM= 2 SWM= 0.705]t1me 0/tmin= 74.5 tmax=" 75.6 slewMin=19.3 slewMax=20.2 slewR= 0.9 Umin= -3 Umax= -1 Omin= 2 Omax= 3 dutyMin= 0.501 dutyMax= 0.501
LEWM= 15.1 DUTY= 0.507 UM= 0 OM= 0 SWM= 0.699time= 33.3/tmin= 32.8 tmax= 33.8 slewMin=14.9 slewMax=15.3 slewk= 0.4 Umin= -1 Umax= 1 Omin= -1 Omax= 1 dutyMin= 0.507 dutyMax= 0.507
LEWM= 11.9 DUTY= 0.500 UM= 0 OM= 0 SWM= 0.700 time= min= 0.0 tmax= 0.0 slewMin=11.9 [slewMax=11.9|slewR= 0.0 Unin= 0 Umax= 0 Omin= 0 Omax= 0 dutyMin= 0.500 dutyMax= 0.500
KEl LEWM= 16.1 DUTY= 0.509 UM= 2 OM= -4 SWM= 0.692/time 9 tmin= 112.8 tmax= 113.1 slewM1n=16.1 slewtlax owR=_ 0.0 Unin= 0 Umax= 2 Omin= -4 Omax= 0 dutyMin= 0.509 dutyMax= 0.509
OPTL targs 62 skewel022.0 ndh= 2071 earlys 0.0 late-1622.0 ttmine 119 ttmaxc 1550.0RgadC= 0.00 vireC= 3173 fotC= 3L.7 CV2F= 2. 2
DONE S16LefiltSpider: (atbgfder.29Jul24.16:23:34) completed SUCCESSFULLY:

l1ft=1.8214

Skew, under 4ps Arrival Time, optimize Total Power, optimiz

*All oth
Figure 15: Alec Bender, summary **Feq =
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Utilizing spider2 significantly decreases
power and time for FO4

N\

:i'opology V‘totPi(m\Ailw)r Percent IncslewMax  SLEWM

time (ps) SlewMax Level \ I-IO(m=i1) FO (rn7=13)7l50(m=15) FO (h’T=i7) FO (m=19)

1 1.00 2350 9 4 4 3
2 1.08  25.40 9 4 4 3

3 1.07 2470 9 4 3 4

4 143 23.80 13 3 4 4

5 145 2410 9 3 3 3 2

6 141 24.20 9 3 2 3 3

7 134  24.80 13 2 4 3 2

8| 118 21.90 : . 13 2 2 4 2

9 135 2450  23.40[ 168.40| 15 \ 2 2 2 3 2

Multiple FO2, deeper clock trees
consumes less power than FO3

Figure 16: Alec Bender, Clock Tree Analysis Summary
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Figure 17: Alec Bender, Spider2
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Figure 18: Alec Bender, clock topology #10
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Replacing FO4, FO3 directly with multiple FO2
trades off a slight power decrease for time

Topology totP (mW) Percent IncslewMax SLEWM  time (ps) SlewMax Level FO (m=11) FO (m=13) FO (m=15) FO (m=17) FO (m=19)
1 1.00 23.50 23.10 9 4 4 3
2| 1.08 25.40 24.30 9 4 | — 4 3
3[ 1.07 2470  24.20 9 a |~ 3 4
4 1.43 23.80 23.40| 13 3 4 4
5 1.45 24.10 23.20|  153.6 9 3 3 3 2
6 141 2420  23.20] 151.00 9 3 2 3 3
7| 1.34 24.80 24.60| 149.70 13 2 4 3 2
8 1.18 21.90 13 2 2 4 2
1.35 24.50 15 2 2 2 3 2
10.1 1.05 25.70 9 4 2 2 3
10.2 1.06  24.60 9 4 — 2 2| 3
10.3 1 . 1.15 30.50 9 4 2 2 3

|
Even a slight trade off for power (more powerful

buffers) can significantly decrease time

Figure 19: Alec Bender, Clock Tree Analysis Summary
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Compare curated topologies
with lower tracks

Compare significantly high
fanouts

Take results into consideration
for current and future projects
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‘ openpyxl, xlsxwriter

‘ MongoDB

‘ Clock Tree Synthesis

‘ Timing Metrics
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