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“JJJ Outline

 In following slides simulations done for SALT3, which
was submitted in October 2018, are shown

 In first slides the comparison of SALT ver3 and SALT
ver3.1l is shown. By SALT3 we understand ver3.1. The
only difference between ver3 and ver3.1 is small
capacitance in the preamplifier, which was added to
slow it down slightly, in order to eliminate the
possibility of generation of 500-600MHz oscillations at
the preamplifier output.




mJJ SALT3 - Simulations
Part |l - 128 extracted channels
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e Simulations shown in next slides were done for 128 channels

(analog FE+ADC) on extracted RC or C level and with ideal power

supply. To take into account parasitics:

» We do not extract the whole SALT but only single channel (x 128) and
biasing circuitry.

» The schematic L-R power distribution network is added between
extracted channels

» Bond inductances are added between supply pads and ideal power
supply
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Transient Analysis "tran" time = (0s-> 1 us)

Name

SALT3 simulation results - ext RC

Transient, Pre out v3 vs v3 1(slower preamp)

fout_pre<0,64:63,53,43.33,23,13.3: 1>
I fout_pre<0> .
I fout_pre<6ds a
I fout_pre<63s

M fout_pre<53s

B fout_pre<d3s

M fout_pre<33s

M fout_pre<23>

M fout_pre<13>

W fout_pre<3>

. fout_pre<2>

. fout_pre<l> .
fout_pre<0,64:63,53,43.33,23,13.3: 1>
I fout_pre<0> .
B fout_pre<6ds a
B fout_pre<63s

M fout_pre<53s

B fout_pre<d3s

M fout_pre<33s

M fout_pre<23>

M fout _pre<13>

W fout_pre<3>

W fout_pre<2>

W fout_pre<l>

Tout_pre<0>
Tout_pre<6d>
Tout_pre<63>
Jout_pre<53>
Tout_pre<d3s
Tout_pre<33s>
lout_pra<23>
lout_pra<13>
lout_pre<3>

lout_pre<2s>

lout_pre<1>

Tout_pre<0>
Tout_pre<6d>
Tout_pre<63>
Jout_pre<53>
Tout_pre<d3s
Tout_pre<33s>
Tout_pre<23s
lout_pra<13>
lout_pre<3>

lout_pre<2>

lout_pre<1>

606.0

605.5

605.0

604.5

604.0

603.5

603.0

602.5

602.0

601.5

V (mV)

601.0

600.5 43

600.0

599.5 4

599.0

598.5

598.0

597.5

597.0
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«ADC delay=7, default inductances (Lchan=1), Cchan_decADC=40pF
*Slower preamp (v3_1=red) more stable
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SALT3 simulation results - ext RC

Transient, S2Dif out v3 vs v3_1(slower preamp)
AGH

Transient Analysis "tran" time = (0 s-> 1 us) 1

Name bit

Jour_s2d<0,64:6353,43,33,23,13.3:1>

M Jout_sZd=D> fout s2d<0> 0 440.0
ot szd<6d> . Jout s2d<82> 0
. outszd<63n . Jout s2d<83> 0
B fout_s2d<53> a Jout s2d<53> 0 420.0
. outszde 3> . Jout s2d<d8> 0 E
M Jout_s2d=33> . fout_s2d<33> 0 400.0
M fout_s2d<23> . fout s2d<23> 0 E
M fout_s2d< 13> . fout s2d<13> 0
ot s2d<3> . jout s2d<3= D 380.0—
. Jout_s2d<2> . jout s2d<z= 0
ot s2d< 1> . routs2d<l> 0 360.0
four_s2d<0,64:6353,43,33,23,13 1>
M Jout_s2d<0> . fout s2d<0= 0
Jout_s2d<6d> . Jout s2d<84> 0 340.0
. outszd<63n . Jout s2d<83> 0
M Jout_s2d<53> @ fout s2d<53> 0
. outszde 3> . Jout s2d<d8> 0 320.0
M Jout_s2d=33> . Jout_s2d<33> 0
W Jout_s2d=23> . Jout_s2d=23> 0 300.0
M fout_s2d< 13> . fout s2d<13> 0
W fout_s2d<3> . fout_s2d<3> 0
W fout_s2d<2> . fout_s2d<2= 0 280.0
. fout_s2d< 1> . fouszd<l> 0
260.0
240.0
< 2200
E
= 200.0
180.0
160.0
140.0
120.0
100.0
80.0
60.0
40.0 P
L/
2,
200 “.‘
(e -yl *
0.0
20,0
R o T o o L e e e e L e L B e e ABEmEmmm s
0.0 10.0 20.0 30.0 40.0 500 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0

time (ns)

«ADC delay=7, default inductances (Lchan=1), Cchan_decADC=40pF
*Slower preamp (v3_1=red) gives slower pulse (Tpeak~34ns) but tail OK
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SALT3 simulation results - ext RC
Transient, pre out v3 1(slower preamp)

Transient Analwysis "tran' time = (0 s-> 1 us)

Name bit
fout_pre<0,64:63 53,4333 ,73,13,3: 1>
Bl Jout_pre<=0:= o fout_pre<=0:= a
Tout_pre=Gd:= i fout_pre=gd= 0
B Jout_pre=G63:= & fout pre=&3= 0
B fout_pre<=53= a fout_pre=53= 0
Il fout_pre=43=> il fout_pre=d43= 0
Bl Jout_pre=33:= i fout_pre=33= 0
fout_pre=23:= & fout pre=23= 0
Bl Jout_pre=13= a fout_pre=13= 0
Bl fout_pre=3= il fout_pre=3= 0
B fout_pre=2:= i fout_pre=2:= o
B Jout_pre=l= & fout_pre=l:= o

626.0

620

620.0

618.0

616.0

614.0

612.0

610.0

VimV)

608.0

606, 0

G040

602.0

600, 0

598.0

596.0

53940

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
time (us)

«ADC delay=7, default inductances (Lchan=1), Cchan_decADC=40pF



SALT3 simulation results - ext RC
Transient, pre out v3_1 baseline
AGH

Transient Analysis "tran' time = (05-> 1 us) 1

Name bit

lout_pre=0,64:63,52,43,33,23,12.3:1= 604.5

M Jout_pre<0:= @ fout pre=0= 0

Jout_pre<fd:=> @ fout_pre=6d= 0 604.0
B fout_pre<63= @& fout_pre=63= 0

0 fout_pre=53= @ lout pre=53= 0 603.5
Ml fout_pre<d43= @ fout pre=d43= 0

M fout_pre<33s @ fout_pre<3d= 0 603.0
[0 fout_pre=23= @& fout pre=23= 0

I fout_pre=13= @ fout pre=13= 0 602.5
Il fout_pre<3= @ fout_pre=3= 0

I fout_pre<2:= @ fout_pre=2= 0 6020
I fout_pre=ls @ fout_pre=l= 0

601.5

601.0

= 600.5

B

= 600.0

399.5

399.0

598.5

598.0

297.5

297.0

596.5

596.0

L ] L L L) R LR ] L LR L) Rk LR RN LA LA RAAR] LA LA RALR) LA LA LRI LA R
820.0 840.0 860.0 880.0 Q00.0 920.0 940.0
time (ns)

«ADC delay=7, default inductances (Lchan=1), Cchan_decADC=40pF
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SALT3 simulation results - ext RC
Transient, S2D out v3 1

Transient Analysis "tran” time = (0 s -> 1 us)

Mame bit
fout_s?d=0,64:63,53,43,33,23,13,3: 1>
Hl Jout_sZd=0= o Jout_sZd=0= ]
Bl Jout_sZd=Gd= o fout s2d=64= 0
Jout_sZd=63> & fout_s2d=63= 0
Bl iout_s2d=53= & fout_s2d=53= 0
Bl fout_s2d=43= il fout_ s2d=43= 0
W fout_s2d=33= il fout_s2d=33= 0
W fout_s2d=23= il fout_s2d=23= 0
Bl Jout_s2d= 13> i fout_s2d=13= 0
fout_s2d=3= & fout_s2d=3= 1]
B fout_s2deZm> & fout_s2d=2=> 5]
o iout_sZde 1= & fout_s2d=l> 0

2

v(

420,0
400,0

360.0

320.0

280.0

240.0

200,0

180.0

120.0

BE0.0

N S . - _---—-—-“l.-.

0.0

-
-40.0

0.0 0.1 0.2 0.3 0. < 0.3 0.6 0.7 0.8 0.9 1.0
time (us)

«ADC delay=7, default inductances (Lchan=1), Cchan_decADC=40pF
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SALT3 simulation results - ext RC

Transient, S2D out v3 1, pulse shape
AGH

Transient Analwvsis "tran’ time = (0 s -= 1 us)
Mame

1
bit
fout s2d=064:63,53,43,22,22,13,3: 1=
Bl fout_s2d=0s & Fout s2d =0 o 400.0
Bl fout_s2d=64= & fout_s2d=64= 0 ‘
fout_sZd=63= F fout_s2d=63= 0 )
B fout_s2d=53= 2 fout s2d<53= 0 360.0 L)
Bl jout_s2d=43> & fout_s2d<=43> 0 u
I fout_s2d=33> & Jout s2d=33= 0 '
W fout_s2d=23= & fout_s2d=23= 0 320.0 .'
Bl jout_s2d=13> & fout_s2d=13> 0 a
fout_s2d=3= @ fout_s52d=3= o] B
B fout_s2d=Z2> & fout_s2d<=2> 1] 280.0 2
fout_s2del= & Jout s2de= 1= o '
i
240.0 |
)
)
= 200.0 L]
E g L
sl
= - =
160.0 [
B
’ 1
)
120.0 H '{"
[ .
4 l
g80.0 F [}
r N
r LY
40.0 ] gl Y L%
rJ "" -~ ™ -
&, > 'l - !
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- Evae™ g |

u
-40.0 -

S50.0 G0.0 F0.0 80,0 Q0.0 100.0 110.0
time (ns)

«ADC delay=7, default inductances (Lchan=1), Cchan_decADC=40pF

0.0 10.0 20.0 30.0 40,0
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SALT3 simulation results - ext RC
Transient, S2D out v3_1, baseline
AGH

Transient Analwvsis "tran” time = (0 s -> 1 us) 1

Marme bt

fout_s2d=0.64:63.53.43,33,23,13.3: 1>

Bl Jout_s2d=0= - fout_s2d=0= 5] 16.0
Bl Jout_s2d=6d> P fout s2d=64=> 0
fout_s2d=63= - fout s2d=63= 0 14.0
Bl jout_s2d=53> P fout s2d=53=> 0
Bl jout_s2d=43s - fout s2d=43= 0 12.0
I fout_s2d=33> i fout s2d=33> 0 .
B fout_s2d=23= - fout s2d=23= 0
Bl jout_s2d= 13> e 3 fout_s2d<=13=> 0 10.0
Jout_s2d=3> - Ffout_sZd=3= 5]
B fout_sZd<2> - fout_s2d=2=> @ 8.0
o fout_sZd= 1= - Jfout_sZd= 1= 5]
6.0
4.0
2.0
=
E
= 0.0
-2.0
-4.0
-5.0
-8.0
-10.0
-12.0
-14.0
-16.0

370.0 390.0 410.0 430.0 450.0 470.0 490.0 510.0 530.0 550.0 570.0 590.0
time (ns)

«ADC delay=7, default inductances (Lchan=1), Cchan_decADC=40pF
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SALT3 simulation results - ext RC
AC, preoutv3 1
AGH

AC Analysis "ac’ freq = (10 mHz -> 10 GHz) 1
Name bt
3.8
four_pre<0,54:63,53,43,33,23,13.3: 1>
I Jout_pre<0> a lout_pre<0> 0
Jout_pre <Ei= a Jout_pre<6as 0 o
I Jout_pre <63> a Jout_pre<63> 0 3
1 fout_pre <535 a Jout_pre<53> 0
I Jout_pre <43> a Jout_pre<d3> 0
I Jout_pre 33> a Jout_pre<33> 0 3.4
Jout_pre<23> a fout_pre<23> 0
ot pre <13 a Jout_pre<13> 0
M Jout_pre<3> a jout_pre<3> 0 3.2
I out_pre<2> a jout_pre<2> 0
. fout_pre<l> a fout_pre<l> 0
3.0
2.8
2.6
2.4
22
2.0
=
)
b0
= 1.8
=
L6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
oo bbb L

freq (Hz)

*@40MHz ~0.1, 1% peak@125MHz, 2™ peak@500MHz 11




SALT3 simulation results - ext RC
AC, S2Diff out v3 1
AGH

AC Analysis "ac' freq = (10mHz -> 10 GHz)

Mame bit.

Jout_s2d=064:63,53,43,33,23 13 3 1>
W Jour_s2d<0> a Jout_s2d <0
. Jout_s2d<6d> Jout_s2d<64>
Jour_s2d<63s Jout_s2d <63
M Jout_s2d<53> Jout_s2d<53>
M Jout_s2d< 43 Jout_s2d <43
. Jout_s2d<33> Jout_s2d<33>
W Jout_s2d< 23> Jout_s2d<23>
M Jout_s2d< 13> Jout_s2d<13>
Jout_s2d< 3> jout_s2d<3>
. fout_s2d< 2> fout s2d<2>
0 Jour_s2d< 1> jout_s2d<1>

0.0

TTTTT] T T TTTT] T T TTTT] T T TTTT] T T TTTTT] T
106 7 8 9
freq (Hz)

 peak @25MHz, @40MHz<=2.1 12
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SALT3 simulation results - ext C

AC, S2Diff out v3_1 versus bond inductance
AGH

AC Analysis "ac' fieq = (10 mHz -> 10 GHz)

Hame bit
fout_s2d<0,64:63,53,43,33,23,13, 31> 48
. Jour_s2d< 0> a jouts2d<t> 1
I Jout_s2d=<0> @ fout_ s2d=0= 2 46 |'|
0 Jout_s2d<6d> a jout s2d<d> 1 5
M Jout_s2d<6d= @ fout_s2d=6d= 2 44 » 1
fout_s2d<63> a Jout_s2d<63> 1 |' lI
0 Jout_s2d<63> @ fout s2d<63> 2 42 [' ]
Jout_s2d<53= a Jout_s2d<53= 1 ' i i%
Jout_s2d<53s @ fout s2d<53> 2 }:. %
Jout_s2d< 43> @ fout s2d<d3> 1 40 \l.')‘u'
Jour_s2d< 435 a jout s2d=d3> 2 A
M fout_s2d<33> a jout_s2d=33> 1 3.8 &‘l}l
Jour_s2d< 33 a jout s2d=33> 2 -
. fout_s2d< 3> a fout_s2d<23> 1 16 :ﬂ,
Jout_s2d<23s 1 jout s2d<23> 2 ,,H
W Jout_s2d< 13> @ fout s2d<13> 1 34 Q]
W Jour_s2d< 13> a jout s2d<13> 2 ' w
Jout_sZd=3> @ fout s2d=3> 1 :i
M Jout_s2d<3> @ Jout s2d<3= 2 32 :;
. fout_s2d<2> a jout s2d=z> 1 »
I Jout_s2d< 2> a jout_s2d<2> 2 3.0 lg
o Jout_s2d=< 1> @ foutszd<l= 1 },
I Jout_s2d< 1> a jout s2d<l> 2 2.8 :1,
o
2.6 I
Plots shown t ther for: :
524 O(S snown togetner 1or.
ba
o fault k 2
Default kbond=1 (L=2nH)
kbond=2 (L=4nH)
1.6
1.4
12
1.0
0.8
0.6
0.4
'
0.2 PPt
.---—’
0.0
0.2
[ T T TTTIT T T TTTTTI T T TTTIT T T TTTTT T T TTTTTT T T TTTTTI T T TTTIT T T TTTTTI T T TTTIT T T TTTTT T T TTTTI T T TTTTI
2 1 o 1 2 2 4 5 6 7 3 o 10
10 10 10 10 10 10 10 10 10 10" 10 10 10

fieq (Hz)

e For different channels double L bond causes ~15% worse PSRR
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“]JJ SALT3 - Simulations
Part Il - complete mixed-mode SALT

tll

AGH

e Simulations shown in next slides are done for the extracted view
of the whole SALT (mixed-mode part), containing not only 128
channels but also the whole power distribution, monitoring
circuitry etc... . Simulations are done on extracted RC or C level

» Simulations on full extracted RC level were running at CERN

» Bond inductances are added, but internal chip inductances are not
there - Cadence does only RC extraction...

» Since ADC power supply and decoupling will come from the digital
mesh, in the simulations (done on mixed-mode part of SALT only) the
ADC decoupling IS NOT present since it is not possible to add it
realistically. It means that large ADC current fluctuations are not filtered
in these simulations. For this reason results of transient simulations
may be treated as the worst case.

14




SALT3 simulation results - ext RC

Transient, pre out v3 1
AGH

Transient Analysis “tran: time =(0's -> 1 us) 1
ome vs bt
AT ses 530> 628.0
1000854 7460 95343 333519305
104.94.8474.6463,53,43332313,30% 4
1049454 74648553453231530-

104,94, 745453530333231330> q
104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,33,23,13,3:0>
104,94,84,74,64:63,53,43,33,23,13,3:0>
104,94,84,74,64:63,53,43,3323,13,30> 4
1104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,33,23,13,3:0>
104,94,84,74,64:63,53,43,3323,13,30> 4
104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,3323,13,30> 4

| FETTTITI PP

624.0

622.0 -

104,94,84,74,64:63,53,43,3323,13,30> 4
1104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,33,23,13,3:0>
104,94,84,74,64:63,53,43,3323,13,30> 4
104,94,84,74,64:63,53,43,3323,13,30> 4

nn

620.0 -

618.0

616.0

|

s
E6140

612.0

606.0 4 A YT, = ’ T 4 3 ,-\ ‘r/n“mﬁ "’M&W i
v s 3 & 0 AN g o, A » f r % \

M (R B i P e R R e e e e R R s R e R P i e R e e R s i e e R s G e i B R R i Eea R B o s i Raan s i e s e niea
0.0 20.0 40.0 60.0 80.0 100.0 1200 1400 160.0 180.0 200.0 220.0 240.0 260.0 280.0 300.0 320.0 340.0 360.0 380.0 4000 4200 4400 4600 480.0 500.
time (ns)

«ADC delay=4, No internal inductances, Cchan_decADC=0
15



SALT3 simulation results - ext RC

Transient, S2Diffout v3 1
AGH

Transient Analysis “tran: time =(0's -> 1 us) 1
ame vs bt
104,948074,64:63,53,43332313,30> 380.0 —
W 1000004,74.6465 354533231530 @
- 4,64163,53433323,13.30% @
: 4,64:63,53.433323,13.30- @ 360.0 -
0 1009054.74,64:63,53.433323,13.30- @
I 104,94,84.74,64/63,53,43,33.23,13,30- @
- . 340.0
- . E
- .
100.90.84,74.64:635343,33.23133:0 @ 320.0 4
L 1009054.74,64:63,53.4333.23,13.30- @ 3
o 104.90,80.70,64.6353.43,33.2313 30
10094847464:63.53.43332313 30~ @ 300.0 -
10090.84.74,64:6353.43,33.23133:0 @
104908 74,64:63,53.433323,13.30- @
B .104,94,84,74,64:63,534333,23,133:0> @ 280.0 =
100.90.84,7464:6353.43,33.23133:0
1009054.74,64:63,53.433323,13.30- @
B 104.94,80.70,646353.43,33.23133:0 260.0 —
. 104,94,84.74,64/63,53,43,33.23,13,300 @
1009054.74,64:63,53433323,13.305 @
240.0 =
220.0
200.0
180.0 -
=160.0 -
E
> 140.0 =
120.0 -
100.0 H
80.0
60.0
400 -
20.0 =
0.0
-20.0
-40.0 -
-60.0
-’00 -

0.0 20.0 40.0 60.0 80.0 1000 120.0 140.0 160.0 180.0 2000 2200 2400 2600 2800 3000 3200 3400 3600 380.0 4000 4200 4400 460.0 480.0 500.
time (ns)

«ADC delay=4, No internal inductances, Cchan_decADC=0
16



SALT3 simulation results - ext RC
AC, preoutv3 1
AGH

AC Analysis “ac" freq = (10 mHz -> 10 GHz) 1
Name Vis bit.

0494,8474,64635343 392313305 8.5
10494.84.74.646353.43.33.23.13.3:0

mismmismnnsnnae o« 80
e @ L5
.
.
& iz
%..104,94,84,74,64:63,53,43,33.23133:0> @ 6.5
= s o 60
55
5.0
45
B0
E 40

35

30

2:5

2.0

0.0

05

I T T T T T T T T T T
1o
freq (Hz)

10 10" 10° 10 10 10° 100 10° 10/ 10 10 10"

e @40MHz ~0.2, peak@200MHz 17




AC Analysis “ac" freq = (10 mHz -> 10 GHz)

AGH

vis

+104,94,84,74,64:63,53,43,33,23,13,3.05
W .104,94,84,74,64:63,53,43,3323,13,3.0>

104,94,84,74,64:63,53,43,33,23,13,3:0>

1104,94,84,74,64:63,53,43,33,23,13,3:0>

1104,94,84,74,64:63,53,43,33,23,13,3:0>

104,94,84,74,64:63,53,43,33,23,13,30>
104,94,84,74,64:63,53,43,33,23,13,3:.0>
104,94,84,74,64:63,53,43,33,23,13,3.0>

W .104,94,84,74,64:63,53,43,3323,13,3.0>
104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,33,23,13,3:0>
104,94,84,74,64:63,53,43,3323,13,30>
104,94,84,74,64:63,53,43,33,23,13,3:0>
1104,94,84,74,64:63,53,43,33,23,13,3:0>

EREECN

. ¥ 3,
104,94,84,74,64:63,53,43,33,23,13,3:0>

*Peak of about 2.7 @40MHz
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SALT3 simulation results - ext RC

AC, S2Diff out v3 1
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SALT3 simulation results - ext C

AC, S2Diff out v3_1 versus bond inductance
AGH

AC Analysis "ac' fieq = (10 mHz -> 10 GHz) 1
Name bit..ond .p .._chip

114,104,9484,74,6463,53,43,33,23,13.3:0>
M Jout_s2d<127>
Jout_s2d=127>
. Jout_s2d<127>
Jout_s2d=127>
M Jout_s2d< 126>
M Jout_s2d<126>
Jout_s2d<126>
M Jout_s2d= 126>
M Jout_s2d<125>
0 Jour_s2d=125>
. fout_s2d< 125>
M Jour_s2d=125>
fout_s2d<124>
0 Jour_s2d= 1245
fout_s2d<124>
Jout_s2d<124>
fout_s2d<114>
Jout_s2d<114>
W Jouts2d<114=
Jout_s2d<114>
. fout_s2d<104=
Jout_s2d<104>
M Jout_s2d<104=
I Jout_s2d<104>
fout_s2d=94>

Jout_s2d<127>
Jout_s2d=127>
jout_s2d<127>
Jout_s2d=127>
Jout_s2d<126>
Jout_s2d=126>
Jout_s2d<126>
jout s2d=1265
Jout_s2d<125>
jout s2d=1255
Jout s2d<125>
jout s2d=1255
Jout_s2d<124>
jour_s2d=1245
Jout_s2d<124>
jout_s2d<124>
jout_s2d<114>
jout_s2d<114>
fout s2d=114=
jout_s2d<114>
fout_s2d=104=
Jout_s2d<104>
fout_s2d=104=
Jout_s2d<104>
fout_s2d=94>

kbond=2
L=4nH

W Jout_s2d< 94> fout_s2d<94>
M Jout_s2d=94> fout_s2d=94d>
W Jout_s2d< 94> fout_s2d<94>
W Jout_s2d=Bd= Jout_s2d=8d>
B Jout_s2d<B4> Jout_s2d<84>
lout_s2d=Bd= Jout_s2d=8d>
B fout_s2d<84> Jout_s2d<84>
Jout_s2d=Td> Jout_s2d=Td>
Jout_s2d<T4> Tout_s2d<T4d>
Jout_s2d=Tds Jour_s2deTds —
Jout_s2d<T4> Tout_s2d<T4d> kb O n d — 1
M Jout_s2d<6ds Jour_s2d=fds
Jout_s2d<64> Jout_s2d<Bd>
W Jout_s2d<6ds Jour_s2d=fds
e efault

W Jour_s2d<63s
. Jout_s2d<63>
Jout_s2d<63x
. Jout_s2d<63>
W Jout_s2d<53>
. fout_s2d<53=
W Jout_s2d<53>
W Jout_s2d<53=
Jout_s2d<d3>
ot s2d<d3=
Jout_s2d<d3>
fout_s2d<d3=
Jout_s2d<33>
fout_s2d=33>
W Jout_s2d<33>
Jout s2d<33>

Jour_s2d=63s
Jout_s2d<63>
Jour_s2d<63>
Jout_s2d<63>
Jour_s2d<53>
fout_s2d<53=
Jour_s2d<53>
fout_s2d<53=
Jour_s2d<43>
fout_s2d=43=
Jour_s2d<43>
fout_s2d=43=
Jours2d<33>
fout_s2d=33>
Jours2d<33>
Jout s2d=33>

L=2nH

10° 10" 10° 10! 10° 10° 10t 10° 10° 107 10° 10° 10"
freq (Hz)

* Power supply bonds should be shortest possible!
* Effect was much smaller for sims of 128 channels with LR power dis%?.
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