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Voltage standard systems using Josephson junction arrays at ETL and measurement data of
commercially available Zener-diode voltage reference standards are described.
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1-V array 10-V array
Array 1-V array 10-V array
* Number of JJ's 3000 JJ x 1 line 5036 JJ x 4balanches
* Junction size 25 x 40 pum? 12.5 x 40 pm?
Millimeter wave
* Operating frequency 93 ~ 94 GHz 90 ~ 91 GHz
+ Gunn oscillator 60 mW(Millitech) 90 mW (Japan Energy)
« Accuracy Better than 1 Hz <«
* Transmission from room Dielectric waveguide <«
temperature to low temperature (insertion loss : 3 ~ 5 dB)
Maximum zero-crossing voltage 2.7V 14V
Detection method Null balancing method <«
* Balance voltage Less than 25 nV Less than 500 nV
+ Step selection + 1 step + 5 step

Bias circuit connection

Connected during balance

Disconnected during balance
(use of mercury relay)
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(@ 10V
10-V array system 1-V array system differencein
date & 10:1 divider two means
(Vz - 9.999V) (uV) (Vz - 9.999V) (uV) (HV)
1998- 7-15 979.575 (0.030) 979.605 (0.104) -0.030 (0.108)
7-17 979.317 (0.027) 979.247 (0.122) 0.070 (0.125)
9-3 980.821 (0.064) 980.839 (0.112) -0.018 (0.129)
10-21 981.991 (0.043) 982.003 (0.159) -0.012 (0.165)
11-18 983.410 (0.030) 983.328 (0.183) 0.082 (0.185)
12-16 985.166 (0.043) 985.027 (0.102) 0.139 (0.110)
1999- 1-26 986.891 (0.056) 987.067 (0.277) -0.175 (0.283)
6-3 986.434 (0.079) 986.546 (0.103) -0.112 (0.130)
6-24 986.522 (0.039) 986.658 (0.115) -0.133 (0.115)
7-15 987.141 (0.057) 987.191 (0.129) -0.050 (0.141)
(b) 1.018Viti1y
date 10-V array system 1-V array system difference in two means
(Vz-1.018V) (uV) (Vz-1.018V) (uV) (uv)
1998- 9-8 138.132 (0.004) 138.126 (0.004) 0.006 (0.005)
10-5 138.299 (0.010) 138.325 (0.005) -0.026 (0.011)
10-28 138.417 (0.004) 138.427 (0.009) -0.010 (0.010)
11-12 138.365 (0.014) 138.377 (0.006) -0.012 (0.015)
11-25 138.205 (0.005) 138.212 (0.006) -0.007 (0.007)
12-3 138.049 (0.004) 138.044 (0.017) 0.005 (0.018)
12-25 137.794 (0.006) 137.816 (0.011) -0.022 (0.012)
1999- 1-7 137.568 (0.005) 137.584 (0.010) -0.016 (0.011)
1-29 137.246 (0.009) 137.219 (0.052) 0.027 (0.052)
6-4 137.223 (0.005) 137.225 (0.006) -0.002 (0.008)
6-25 137.412 (0.005) 137.415 (0.005) -0.003 (0.008)
7-15 137.604 (0.006) 137.609 (0.005) -0.005 (0.007)
9-30 138.248 (0.014) 138.257 (0.004) -0.009 (0.014)
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