(1

(2]
(3]

[4]

(3]

(6]

(7]

(8]

[

[10]

[11]

[12]

[13]

[14]

References

M. Klonz , “ Current Developmentsin accurate ac-dc
transfer measurements,” |EEE Trans. Instrum. Mess.,
Vol. 44, No. 2, pp. 363-366, 1995.

B. D. Inglis, “Standards for ac-dc transfer,”
Metrologia, vol. 29, pp. 191-199, 1992.

B. N. Taylor and T. J. Witt, “New international elec-
trica reference standards based on the Josephson and
quantum Hall effect,” Metrologia, vol. 26, pp. 47-62,
1989.

C. A. Hamilton, F. F. Lloyd, K. Chieh, and W. Goeke
“A 10-V Josephson voltage standard,” |EEE Trans.
Instrum. Mesas., Vol. 38, pp. 314-316, 1989.

Y. Murayama, Y. Sakamoto, A. lwasa, M. Nakanishi,
H. Yoshida, U. Klein, and T. Endo “ Ten-volt Joseph-
son Junction array,” |EEE Trans. Instrum. Mess,, vol.
IM-44, pp. 219-222, 1995.

F. L. Hermach, “Thermal converters asac-dc transfer
standards for current and voltage measurements at
audio-frequencies,” J. Res. Nat. Bur. Stand., vol. 48,
pp. 121-138, 1952.

F. C. Widdis, “The theory of Peltier and Thomson
effectsinthermal ac-dc transfer devices,” Proc. | EEE,
Monograph 497 M, 1962.

S. lwamoto, “Ac/dc thermal convertersof the ETL,”
|EEE Trans. Instrum. Meas,, vol. IM-23, pp. 326-328,
1974,

F. L. Hermach and E. S. Williams, “Thermal con-
vertersfor audio-frequency voltage measurements of
high accuracy,” |EEE Trans. Instrum. Mess,, vol. IM-
15, pp. 260-268, 1966.

B. D. Inglisand C. Franchimon, “ Current-indepen-
dent ac-dc transfer errorsin single-junction thermal
converters,” |EEE Trans. Instrum. Mess., vol. IM-
34, pp. 294-301, 1985.

B. D. Inglis, “A method for the determination of ac-
dc transfer errors in thermoelements,” |EEE Trans.
Instrum. Mess,, vol. IM-27, pp. 440-444, 1978.

F. J Wilkins, “ Theoretical anadysis of the ac-dc trans-
fer difference of NPL multijunction thermal converter
over thefrequency rangedc to 100 kHz,” |EEE Trans.
Instrum. Mesas,, vol. IM-21, pp. 334-340, 1972.

M. Klonz, “Ac-dc transfer difference of the PTB
multijunction thermal converter inthefrequency range
from 10 Hz to 100 kHz,” IEEE Trans. Instrum. Mess,,
vol. IM-36, pp. 320-329, 1987.

F. L. Hermach, “Multijunction thermal converters as
the NBS primary ac-dc transfer standards for ac cur-
rent and voltage measurements,” | EEE Trans. Instrum.

[19]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

[24]

[25]

(26]

[27]

grrg

Mess., vol. IM-36, pp. 300-306, 1987.

D. Zhang and Z. Zhang, “Method for reduction of ac-
dc transfer error caused by the Thomson effect for
the multijunction thermal converter,” |EEE Trans.
Instrum. Mesas,, vol. IM-29, pp. 412-415, 1980.

M. Klonz and T. Weimann, “Accurate thin film
multijunction thermal converter on a silicon chip,”
|EEE Trans. Instrum. Meas,, vol. IM-38, pp. 335-337,
1989.

G. Yonezaki, K. Shidaand T. Yamazaki, “ A proposa
for amultijunction thermal converter,” IEEE Trans.
Instrum. Mesas., vol. IM-38, pp. 338-341, 1989.

M. Klonz, T. Weimann, F. Volklein, H. Dinter, and A.
Lerm, “ Ac-dc-mV-transfer with highly sensitivethin-
film multijunction thermal converters,” IEEE Trans.
Instrum. Mesas,, vol. IM-42, pp. 612-614, 1993.
J.R. Kinard, D. X. Huang, and D. B. Novotny, “Per-
formance of multilayer thin-film multijunction ther-
mal converters,” |EEE Trans. Instrum. Mesas., Vol.
44, No. 2, pp. 383-386, 1995.

D. Matson, “Using alinear thermal transfer standard
for high-precision ac/dc transfers,” CPEM’ 90 Con-
ference digest, pp. 64-65, 1990.

N. M. Oldham, P. S. Hetric, and Xiangren Zeng, “A
caculable, transportable audio-frequency ac reference
standard,” |EEE Trans. Instrum. Meas., vol. IM-38,
pp. 368-371, 1989.

R. L. Peterson and N. M. Oldham, “ Josephson AC
voltmeter,” Journa of Appl. Phys, val. 63, pp. 4804-
4810, 1988.

S. B. Chapman and R. B. D. Knight, “A new ac-dc
transfer standard,” CPEM’ 92 Conference digest, pp.
328-329, 1992.

C. A. Hamilton, C. J. Burroughs, and R. L. Kautz,
“Josephson D/A converter with fundamental accu-
racy,” |EEE Trans. Instrum. Meas., vol. IM-44, pp.
223-225, 1995.

M. Klonz, R. Zirpel and B. Stojanovic, “Improving
speed and accuracy of ac-dc transfer using afast re-
versed dc,” CPEM’ 90 Conference digest, pp. 68-69,
1990.

M. Klonz, R. Zirpel, and B. D. Inglis, “Chasing the
ac-dc transfer difference between single-junction and
multijunction thermal converters,” CPEM’92 Con-
ference digest, pp. 54-55, 1992.

H. Sasaki, K. Takahashi, M. Klonz and T. Endo,
“High-precision ac-dc transfer standards at ETL,”
|EEE Trans. Instrum. Mesas., Val. 42, No. 2, pp. 603-



(28]

[29]

(30]

(31]

(32]

(33]

[34]

[39]

(36]

[37]

(38]

(39]

[40]

[41]

[42]

[43]

Researches of the Electrotechnical Laboratpry No.989

606, 1993

H. Sasaki, K. Takahashi, M. Klonz, “Devel opment
of aFast-Reversed DC Current Source,” CPEM’ 94
Conference digest, pp. 386-387, 1994.

M. Klonz, G. Hammond, B. D. Inglis, H. Sasaki, T.
Spiegdl, B. Stojanovic, K. Takahashi, R. Zirpdl, “Mea
suring Thermoelectric Effectsin Therma Converters
with a Fast Reversed DC,” |EEE Trans. Instrum.
Mess., Vol. 44, No. 2, pp. 379-382, 1995.

K. Takahashi, H. Saszki, M. Klonz, and T. Endo, “An
accurate ac-dc voltage transfer standard test system
using the differential and the dual-channel method,”
|EEE Trans. Instrum. Mess,, vol. IM-42, pp. 630-634,
1993.

H. Sasaki, K. Takahashi, G. Yonezaki and T. Endo,
“A high-precision measurement system for thermal
ac-dc transfer standards,” Bul. Electrotech. Lab, vol.
57, pp. 105-124, 1993 (in Japanese).

B. Inglis, “Errorsin ac-dc transfer arising from adc
reversd difference,” Metrologia, val. 17, pp. 111-117,
1981.

H. Levinson, “A computerized modd of vacuum ther-
mocouple performance,” |EEE Trans. Instrum. Megs,,
vol. IM-40, pp. 356-365, 1991.

H. Levinson, B. D. Ingdlis, J. R. Kinard, and D. E.
Strollery, “Improved vacuum thermocouples,”
CPEM’ 94 Conference digest, pp. 359-360, 1994.

G. Yonezaki and T. Yamazaki, “ A comparator for ther-
mal ac-dc standard converters,” Bul. Electrotech. Lab,
vol. 49, pp. 937-946, 1985 (in Japanese).

G. Yonezaki and T. Yamazaki, “ 10 mA low frequency
ac current standards using single junction type ther-
mal ac-dc transfer converters,” Bul. Electrotech. Lab,
vol. 50, pp. 752-763, 1986 (in Japanese).

B. Inglis, “Evaluation of ac-dc transfer errorsfor ther-
mal converter-multiplier combinations,” Metrologia,
vol. 16, pp. 177-181, 1980.

B. P. Van Drieenhuizen and R. F. Wolffenbuittel, “In-
tegrated micromachined electrogtatic true rms-to-dc
converter”, |EEE Trans. Instrum. Mess,, Vol. 44, No.
2, pp. 370-373, 1995.

F. L. Katzmann and M. Klonz, “Fast thin-film iso-
thermal ac-dc converter with radiometric sensing,”
|EEE Trans. Ingtrum. Mess., Val. 44, No. 2, pp. 391-
394, 1995.

S. P. Benz and C. A. Hamilton, “Pulse-driven pro-
grammable Josephson voltage standard,” Appl. Phys.
Lett., vol. 68, pp. 3171-3173, 1996.

C.A.Hamilton, S. P Benz, C. J. Burroughs, and T. J.
Harvey, “ SNS programmablevoltage standard,” |EEE
Trans. Appl. Superconductivity, Vol. 7, pp 2473-2474,
1997.

C. A. Hamilton, “ Josephson Voltage Standard base
on Single-Flux-Quantum voltage multipliers,” IEEE
Trans. Instrum. Mess., val. 2, pp. 139-142, 1992.

V. K. Semenov, “Digital to analog conversion based

[44]

[49]

[46]

[47]

(48]

[49]

[50]

(51]

(52]

(53]

[34]

(55]

(56]

g7

on processing of the SFQ pulses,” IEEE Trans. Appl.
Superconductivity, vol. 3, pp. 2637-2640, 1993.

M. Klonz, “CCE comparison of ac-dc voltage trans-
fer standards at lowest level of uncertainty,” IEEE
Trans. Instrum. Meas., Val. 46, No. 2, pp. 342-346,
1997.

N. Oldham, M. Parker, B. Bell, and S. Avramov-
Zamurovic, “Exploring the low frequency perfor-
mance of thermal convertersusing circuit modelsand
adigitaly synthesized source,” |EEE Trans. Instrum.
Meas,, Vol. 46, No. 2, pp. 352-355, 1997.

I. Budovsky, “Very low frequency ac-dc transfer stan-
dard,” IEEE Trans. Instrum. Meas., Vol. 44, No. 2,
pp. 367-369, 1995.

M. Klonz, T. Spiegel, H. Sasaki, K. Takahashi, and
B. D. Inglis, “Fast-Reversed DC: Basic reference for
ac-dctransfer,” CPEM’ 96 Conference digest, pp. 501-
502, 1996.

H. Sasaki, B. D. Inglis, K. Takahashi, and M. Klonz,
“Determination of the time constants of thermoel ec-
tric effectsinthermal convertersusing aFast-Reversed
DC,” IEEE Trans. Instrum. Meas,, Val. 46, No. 2, pp.
377-381, 1997.

K. Takahashi, H. Sasaki, B. D. Inglis, and M. Klonz,
“AC-DC Voltage Transfer Difference dueto Seebeck
Effect in Thermal Converters,” |EEE Trans. Instrum.
Meas,, Vol. 48, No. 2, pp.391-394, 1999.

H. Sasaki, K. Takahashi, B. D. Inglis, and M. Klonz,
“A Numerical Simulation of Thermoelectric Effects
in Singlejunction Thermd Converters,” |EEE Trans.
Instrum. Meas., Vol. 48, No. 2, pp.408-411, 1999.
H. Sasaki, M. Maezawa, Q. Wang, M. Koyanagi and
A. Shoji, “ Fast-Reversed DC source based on Joseph-
son voltage steps,” Extended Abstract M48, pp.227-
228, ISEC' 97, Berlin, 1997.

C. J. Burroughs, S. P. Benz, C. A. Hamilton, T. E.
Harvey, J. R. Kinard, T. E. Lipeand H. Sasaki, “ Ther-
moelectric transfer difference of thermal converters
measured with a Josephson source,” 1EEE Trans.
Instrum. Mesas,, Vol. 48, No. 2, pp.279-281, 1999.
R. Behr, H. Schulze, F. Mudler, J. Kohlmann, and J.
Niemeyer, “ Josephson arrays at 70 GHz for conven-
tional and programmabl e voltage standards,” IEEE
Trans. Instrum. Meas., Vol. 48, No. 2, pp.270-273,
1990.

H. Sasaki, S. Kiryu and A. Shaji, Uncertaintiesin ac
voltage measurements using Josephson DA convert-
ers, Bulletin of the Electrotechnical Laboratory, vol.
62, pp. 1-11, 1998. (in Japanese)

H. Sasaki, S. V. Polonsky, S. Kiryu, F. Hirayama, T.
Kikuchi, M. Maezawa and A. Shaji, “ RSFQ-based
D/A converter for AC voltage standard,” |EEE Trans.
Appl. Superconductivity, Vol. 9, No. 2, pp.3561-3564,
1990.

F. Hirayama, H. Sasaki, S. Kiryu, M. Maezawa, T.
Kikuchi and A. Shoji, “RSFQ-Based D/A Converter



[57]

[58]

DEVELOPMENT OF A HIGH-PRECISION AC-DC TRANSFER STANDARD USING THE FAST-REVERSED DC METHOD

for Precise-Measurement Applications,” submitted
to the 4th European Conference on Applied Super-
conductivity (EuCAS-99), 1999.

H. Sasaki, V. Bubanja, S. Kiryu, F. Hirayama, M.
Maezawa and A. Shoji, “Evaluation of ac-dc
Difference of Thermal Converters using an SFQ-
based D/A Converter, “ submitted to the CPEM 2000
Conference Digest, 2000.

C. J. Burroughs, S. P. Benz, T. E. Harvey and H.
Sasaki, “ 1 Volt Josephson Fast-Reversed DC Source,”
submitted to the CPEM 2000 Conference Digest,
2000.

g 790

(59]

(60]

H. Sasski and K. Takahashi, “ A guidefor the evalua
tion of thermoelectric effects in thermal converters
using KST003 Fast-Reversed DC source,” ETL tech-
nical report, TR-96-22, 1996.

M. Klonz, “Entwicklung von Vielfach-
thermokonvertern zur genauen Rickfihrung von
WechselgroRen auf aquivalente Gleichgrélien,” Mas-
tersthesis, Technishe Universitét Braunschweig, Ger-
many, 1987; aso PTB-Berich, Rep. PTB-E-29, Mé&rz
1987.



