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Abstract

In this work, we have studied about an RSFQ (Rapid Single Flux Quantum) switch element. The circuit was designed,
simulated, and laid out for mask fabrication. The switch cell was composed of a D flip-flop, a splitter, a confluence buffer,
and a switch core. The switch core determined if the input data could pass to the output. “On” and “off” controls in the switch
core could be possible by utilizing an RS flip-flop. When a control pulse was input to the “on” port, the RS flip-flop was in
the set state and passed the input pulses to the output port. When a pulse was input to the “off” port, the RS flip-flop was in
the reset state and prevented the input pulses from transferring to the output port. We simulated and optimized the switch
element circuit by using Xic, WRspice, and Julia. The minimum circuit margins in simulations were more than + 20%. We
also performed the mask layout of the circuit by using Xic and Lmeter.
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Fig. 1. Schematic circuit diagram of the switch circuit.

switch«] core FHO0Z HolEY %Eﬂ% A%
3t B8 ]E} RS Flip-Flop©] set] ) ]/\1
Jaol 52+ HF7F 18 el vlojoia o
< SHA Ho DATAoﬂ dEd H2o) J8—°— 2
A3 A7IZ ouTe R "2E E¥EA "o
RS Flip-Flop©] reset 8]l Q.o Jaof HAF7}
527 27 53 18 FEE Holos AR
7v FEEA @A "ok 284 DATAC 4
H ga= Igol A29ABH7] A 17& A29H
< O}Uq/ﬂ e 2 EE Ooud E¥IHE
H2E gk

Flg. 2E TSRS 4t sw1tch§]i°ﬂ
dold A34E Yebdrh Onell ¢
9l&] Datacl] YEEH HAE Outoi
gHalz offd] A7 JEEd JEEDatad &
= Owl®E Yrix] £33l 2Edr}. Fug 29
A& VH A= on offd dEE I~

ﬂlq' Flr 04.4

0

rl

ek Al
g g
E-Eat=)

m{'_%m:ln

o] o3& UdHF Data B2 E2EHE Alo]st=
29A] 9Es st Y2 HAFa Yo

Fig. 32 7} parameterE°l ot wpzl -‘?‘4175
B}E vEpdTh v e Juliad] A3 7S
Al&5te] B3t 2 parameterE 9] FH A-v}
A2 +20% olAe] e d== HA5 AIZT
AYEL9 HA oS +40% o|FSE FA
Ugor, Athd o2 Junction?] FHAa vl
+20% ~ +30%% Z3kvh. ZolZ junctiond] H4
uhl-g Hjgeta #HAH3 &) YA Juliad]
optimization 7]1°5& AFE3I o™, o]HA 3}
NG 29 junctiond] FH vl &S Z+7} £5% ~

(107.76, ~077)

——main.s8.uj2. :

. . . . :
200 400 600 800 1000
(-47.41,113) ang)

— mains8.u(j3],

L] ) zfm ) 400 ) El[JU T 800 i m'un
(117.82,1.10) Ty
Wl DATA T
o3 MY VR N Y | S
7 200 ! 4(;0 ’ 600 i séﬂ i lU’UD

(14368,0.12) h P a

AR SB(T

sl | | | I rainsEa(re;
01 AR )/
0 K 2 ' sl ' a0 ' P 1000
Time

Fig. 2. Simulation results of the switch circuit.
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Fig. 3. Margin analysis of the switch circuit.
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Fig. 4. Mask layout of the switch circuit.
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Fig. 5. Mask layout of the switch test circuit.
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