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Project Scope A A
——B e B@
e Project Goal: el =

_ o Synchronous Ballistic ~ Asynchronous Ballistic
— Create a software tool to find functioning asynchronous

reversible superconducting circuits

e Key Requirements:

Enumerate

— Generate Circuit Topologies

— Sweep Possible Device Values
— Interpret and Filter the Results

— Visualize Functional Circuits

W Simulator (WRspice) [
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Functional Decomposition Cont.

Circuit Search

Block Topology Parameters for
ranking by WRspice WRspice
complexity netlist netlist
e f Sweep component | - |
Circuit Requirements ————>» Sl .':Irc""t 41—) values for each Bt \_NRsplce —>
topologies netlist
topology
A
I T >
Go back to sweep
after bad circuit are Good circuit
filtered paramters

Software Tool
LEVEL 2

Circuit Test &
Display Block

Run WRspice to
simulate operation

Simulation
output

Interpret and filter
failing or non-
desired circuits

Working circuit
results & parameters

Visualize output by

capturing circuit
parameters and

» Working Circuit Parameters

» Circuit Visualization

schematic
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Walking Through Components — Clickable

Circuit Search Circuit Test &

Block Topology Parameters for Display Block
ranking by WRspice WRspice
complexity netlist netlist

| Enumerate circuit ' S s STt | Generate WRspice J . Run WRspice to
> values for each ® >

Circuit Requirements

topologies topology netlist simulate operation
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Simulation
output
Interpret and filter
failing or non-desired
> circuits
Go back to sweep T
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Software Tool
LEVEL 2

Visualize output by

capturing circuit
parameters and

» Working Circuit Parameters

schematic
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Walking Through Components Cont.

Circuit Search Circuit Test &
Block Topology Parameters for Dlsplay Block
ranking by WRspice WRspice
complexity netlist netlist
i ' Sweep component | : J :
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output
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Walking Through Components Cont.
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Walking Through Components Cont.

Circuit Search
Block

Circuit Requirements topologies
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ranking by
complexity

Enumerate circuit ' Sweep component
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Circuit Test &
Display Block
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e Challenges
— Bugs & Difficulties
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Bugs & Difficulties

e Combinational circuits

— Series & Parallel

e Sweeping values
— Algorithm

e Simulation
— Matching output

— Testing automation

e Filtering results

— Fluxon existence only
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e Next Steps

— Plan For Progress
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Plan For Progress

e Discussion with Michael Frank
— Matching output

e Testing and validation

— Parallel processing

e Visual output
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Netlist Example - Clickable

1ib C:v\Usersi\FaDiMaT Downloads \XICymain.lib master
.model jjk2 jj(rtype=8, cct=1, vg=2.8m, icrit=1.5u, cap=68f)

.tran 8.82ps B.6ns uic

%8 aa zz master

LB aa a aH

L1 =aa zz  3B@pH ic=-7ud
c -

u
L2 b zz BH ic=-Tuh
B8 a b 66  jjk2 dics=7.5uf

=

.save tran L@#branch v(66) Ll#branch L2#branch

.control

run

plot LB#branch v(66) Ll#branch L2#branch

write outtest2? L@#branch v(66) Ll#branch L2#branch

Lendc
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* TEAM 383
* Lik File
* Comtents:

ik naster

- BEAFQ
- Purpose;
Conwert DL current to Single Fluxen {uantum
Pluse
tchematic provided by SUKY
- physics. sunysb.edu/Physles REFQ/LIBJAR fdcaTy himl =
- L12
PUr pose !
- Tramsaittion Line, Forces delay
tchematic provided by Sandia Labs
- 2837
- Purpose;
28 L11S
- spaced d5 proding can be done
makes it easier to do a complete 108
- PMecewlss Current source

- Meeded for the DCSFQ input

-subckt master top_owt botbom st

model ik jirtype=2, cct=1, wg=2.8m, lorit=1.5u, cap=G8f})
188 topl pwli8 B ISp -8.87m TSp &.35m BEAR & 1)

0 topl topZ 20usdcsfg

L8 top? topd 158pH lce=13. TESSSE5UA

11 topl A vapd Batteml dljjze

X topd bottoml top5 bottomz dljjze

L% tops bottomd Caps Bottemd dljjze

E4 topd bottomd top? bottomd dljjze

i5 topT bottomd top_cut bottom out dljjze

subckt dljj-seg LT LE RT R@

_model §ik Jjirt
B85 & 7 33
LT &5

1% BT T,
LZ LB & L
LY 6 BB T
ends dljj-seg

subekt d13jz8
X LT LB 5 25
i 5 5 & 16
i o 26 7 2V
X3 T T E 28
s B Znw 29

X5 9 29 12 38
XI5 18 38 11 31
T 11 31 1z 32
xB 1T 32 13 33
X9 13 53 14 34
X180 14 34 15 35
xil 25 35 18 36
X122 14 36 1T A7
X13 I7 37 18 38
Xl4 18 350 19 3%
X15 15 39 30 48
X16 28 48 21 41
X1T 21 41 2T 42

¥18 22 42 23 43
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WRspice Example
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Visual Example
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