-

P
brought to you by .. CORE

View metadata, citation and similar papers at core.ac.uk

LA T @B UK S Ry

'l'ohu;u

Uuiversiiy Repositury

0o0o0o0@oon)

0 ooogod

000 O00000oo0oooooo

0 2014-27

OO0 2015-03

URL http://hdl._handle.net/10097/62868



https://core.ac.uk/display/236074594?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

WAL R BB B 364 H 850 2014—27 &

hE OREIR HdX EEAR

Yk 27 4 3 1
ALK SRR



godooobobooogon

Oodgo
NAKAJIMA Koji oo
0000000 0000000000000 O00oOoooooooooo
gooao
oooOoooooooogo 19720 OO
ooooo
0odoo0ooDOdoOoooOoooooDoOo oood 19780 OO
oood
o000 oogo 19780
oad
19780 —198s0] U OOOOOOOOOOOOO
19880 —19950] U OOOOOOOOOOODOOO
19950 —20150 UOOOOOOOOOOOOOO
gooao
00000000, 00d0o0,0000,00ooooao
oood
oooooo -ooog
ooog
000dd0d0o0o00o00ooooooooooooood
0000000o0oooDooooooood
0D000doooooooooooooogon
gooodooo
O0000d0oooooo,00000,0d0o0,0000o0ooo,o0o0,0000
oood

AMDPODOOODOODO
SCROO -0000
AMDPODOODO
gbooogoooooo
gpogono
gbooboobgo
gooogo
oboooobgn
gpogon
sCROODOOO
gooogo
sSCROODOOOO
gooogo
gboobooobgo
gpogono
SCROOOO
oooooobg
gboboooboboooo
gpoon

god

gooogo
goon

oogn
gooogn
gogn

gpogon

gogn
gbooogoog

199301 401
19930 401
199301 401
199301 401
19941 4[]
1994[1 4[]
19950 401
199501 401
199601 401
199601 401
199701 4[]
19970 40
19970 40
19970 40
19970 40
19970 401
19970 40
19970 40
199801 401
199801 401
199801 401
1998[1 4[]
199801 401
199901 401
199901 401
199901 401
199901 4[]
199901 401

obooooobgoboobo

A A A

19940 30
19940 301
199501 301
20070 30
19950 30
199501 30J
199601 301
199601 301
19970 30
19980 30
199801 30J
199801 301
199801 301
20020 30
20030 30
20060 30
20070 30
20130 30
20000 30
20000 30
20000 30
20000 30
20010 30
20000 30
20000 30
20000 30
20000 31
20010 30



goooo

Oo0oooooo wa 19990 40 [ 20030 30
0o0ooooooooOoOoooa 199900 40 [ 20090 30
oo0ooooo 200000 40 0O 20010 30
ogo0ooooon 200000 40 [0 20010 30
ogooooodd 20000 40 [0 20010 30
oo0ooooo 200000 40 [ 20020 30
oooooo 200000 40 0O 20030 30
0000000000 00od0oooooooooooooooa 200000 40 [0 20080 30
oooo 20010 40 0O 20020 30
oooooo 20010 40 0O 20020 30
oo0ooooo 20010 40 0O 20030 30
oooooo 20010 40 0O 20040 30
goooooood 2001040 [0 20040 30
oooo 20010 40 0O 20050 30
oo0ooo 200200 40 0O 20130 30
000000000 bo0o0o0oOooooao 20030 40 [0 20040 30
Oo0ooooooo 20030 40 [0 20040 30
ooooooooooad 20030 40 0O 20040 30
00 -000000ogoooo 20030 40 0O 20040 30
0o0o0oooobo wcOoood 20030 40 0O 20070 30
oooo 20040 40 [0 20050 30
ogooo 20040 40 [0 20050 30
oooo 20040 40 0O 20060 30
ogooooo 20040 40 [0 20060 30
oooo 20040 40 0O 20060 30
000000000 000ooooooon 20040 40 0O 20130 30
oo0ooooo 20050 40 [ 20060 30
oooo 20050 40 0O 20070 30
godoooooooon 20050 40 [0 20070 30
oo0ooooooon 20050 40 0O 20070 30
oooo 200600 40 [0 20070 30
oooo 20060 40 [ 20070 30
00o0o0o0o0o00oooOooooa 200600 40 [ 20070 30
000000000 0o0o0o0oooooon 20060 40 [0 20090 30
ogooooodd 20070 40 [0 20080 30
0d0ooooooooaoa 20070 40 0O 20080 30
oodoooooooooood 20070 40 [0 20080 30
00000000 Do0oOoOoaga 20070 40 0O 20080 30
ooooo 20070 40 0O 20090 30
ogoooo 20070 40 [0 20150 30
oooao
0o0o0ooooboood 20000
[DO0000000O]
00o0o0oo0oooooOoaga 20070
[DO0O000000ol]
00o0oooooon 20140

[Dobooooobool

00
(Coo)
00 1669320000000 000000000000
19920 30 20000000 56-0296260 0 19920 6 0 12 00 0 O 16693520
000000
19980 90 110000000 10-2577010 0 20000 30 310000 00 2000-0919250 0 1999 O 10
0 150 0 0O O 29902690
cMOSO 0000
20000 80 1400000 09/637,24150 0 2001 0 110 20 0 0 006,320,409 0 B10
00000000000000000000000000000
20050 90 160000000000 00000000 2013040 50000000000000
000

0 - 2 goooboobogoooooo



goooo

gbooobobooboobooboobobboobobossy ~510. (0000, (1978)]
gooobooooo

2) O00D000O00ODOOOO00DOOe6600 ~6650. [OODOO, (1983)]
oooooooo
3) 00000DO0ODO0O00DOD0O0M410 ~1590. [0DODO, (1985)]
oooobooooboooooo
4) O0OO000ODOOOO0O0ODODOO0OODOD120 ~200. [DOODO), (1986)]
ooooboooooooooo
5) Superconductivity 0 Electronics0 0000000700 ~730080 ~8 0. [DOO0O, (1987)]
K.Nakajima,Y.Sawada and A.Fujimaki
6) 00O000DO0O0O0O00DOOOO0ODOO187TO ~1960. [ODODO, (1987)]
ooooboooo
7) Handbook of Applied SuperconductivityD O 00000017950 ~ 18120 . [Institure of Physics Publishing,
(1998)]
K.Nakajima 0O 0O 0O O
8) Physics and Applications of Mesoscopic Josephson Junctionsd 00000002670 ~ 288 0. [The Physical
Society of Japan, (1999)]
K.Nakajima,Y.Mizugaki,T.Onomi and T.Yamashita
9) O0OO00ODOOOUO0O0ODOO -ODOoCO0OOooo. (bood, (20081201
oood
oood
1) Numerical analysis of vortex motion on Josephson structures. [Journal of Applied Physics, 45 (9), (1974),
4095-4099]
K. Nakajima, Y. Onodera, T. Nakamura, and R. Sato
2) Mechanical analogue of active Josephson transmission line. [Journal of Applied Physics, 45 (7), (1974),
3141-3145]
K. Nakajima, T. Yamashita, and Y. Onodera
3) Mechanical analog of thin-film Josephson junction and its pinning effect. [J.Low Temperature Phys., 17 (1/2),
(1974), 191-200]
T.Yamashita,L. Rinderer,K.Nakajima and Y.Onodera
4) Nonequilibrium stationary coupling of solitons. [J.Appl.Phys., 46 (12), (1975), 5272-5279]
K.Nakajima,Y.Sawada and Y.Onodera
5) Logic Design of Josephson Network. [J.Appl.Phys., 47 (4), (1976), 1620-1627]
K.Nakajima,Y.Onodera and Y.Ogawa
6) Modified sine-Gordon 00000000 000000000000 O0OO0ODOOOO. [000O0D),J59-D
(7)), (1976), 467-474]
ooooboonoo
7y DO00OO0OOOOOOOOOOOOOO. (OOO0OO0D),Jeo-D (3), (1977, 232-239]

gboooboboobooboon

gbobooobgobooobo 0 -3



goooo

8)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Stability condition and dynamic behavior for one- and two- dimensional solitary waves - Stability and interaction
of two vortex lines in superfluid helium-. [Physical Review, B17 (1), (1978), 170-178]

K. Nakajima, Y. Sawada, and Y. Onodera

Logic Design of Josephson Network 00 . [J.Appl.Phys., 49 (5), (1978), 2958-2963]
K.Nakajima and Y.Onodera

Dynamic vortex motion in long josephson junctions. [J.Appl.Phys., 49 (9), (1978), 4881-4885]
K.Nakajima,H.Ichimura and Y.Onodera

Cross-shaped proximity-effect bridge. [Appl.Phys.Lett., 34 (10), (1979), 707-708]
T.Kobayashi,K.Nakajima,Y.Yamashita and Y.Onodera

Experimental studies on the weak coupling of oscillatory chemical reaction systems. [Journal of Chemical
Physics, 72 (4), (1980), 2231-2234]

K. Nakajima and Y. Sawada

Phase diagram for two weakly coupled oscillatory chemical systems. [J.Phys.Soc.Jpn., 50 (2), (1981), 687-
6951]

K.Nakajima and Y.Sawada

Numerical analysis of vortex motion in two-dimensional array of josephson junctions. [J.Appl.Phys., 52 (9),
(1981), 5732-5743]

K.Nakajima and Y.Sawada

Fluxoid motion in phase mode josephson switching system. [IEEE Trans.Magn., MAG-19 (3), (1983), 1201-
1204]

K.Nakajima,G.Oya and Y.Sawada

A High-speed analog-to-digital converter using Josephson self-gating-AND comparators. [IEEE Transactions
on Magnetics, MAG-21 (2), (1985), 200-203]

NAKAJIMA Koji
Direct observation of the current oscillation in a deSQUID. [J.Appl.Phys., 60 (10), (1986), 3786-3788]
K.Nakajima,A.Fujimaki and Y.Sawada

Spatiotemporal observation of the soliton-anti soliton collision in a Josephson transmission line. [Physical
Review Letters, 59 (25), (1987), 2895-2898]

A. Fujimaki, K. Nakajima, and Y. Sawada

Dynamical properties of fluxon propagation in a Josephson transmission line with a trigger turning point.
[Journal of Applied Physics, 61 (12), (1987), 5471-5474]

A. Fujimaki, K. Nakajima, and Y. Sawada
Direct measurement of the switching waveform in a DC-SQUID. [Jpn.J.Appl.Phys., 26 (1), (1987), 74-80]
A Fujimaki,K.Nakajima and Y.Sawada

Direct observation system of fluxon-antifluxon collision. [Jpn.J.Appl.Phys., 26 (supplement26-3), (1987),
1549-15501]

K.Nakajima, A .Fujimaki and Y.Sawada

Experimental analysis of phase-mode Josephson digital circuits. [Journal of Applied Physics, 66 (2), (1989),
949-955]

K. Nakajima, H. Sugahara, A. Fujimaki, and Y. Sawada

Experimental observation of spatiotemporal waveforms of all possible types of soliton-anti soliton interactions
in Josephson transmission lines. [Physical Review Letters, 65 (13), (1990), 1667-1670]

K. Nakajima, H. Mizusawa, Y. Sawada, H. Akoh, and S. Takada

0 -4 gbooooobogoooooo



goooo

24)

25)

26)

27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

Phase mode Josephson computer system. [IEEE Transactions on Applied Superconductivity, 1 (1), (1991),
29-361]

K. Nakajima, H. Mizusawa, H. Sugahara, and Y. Sawada

O000000OO0O0O0O0OD0OO Nb-AlOx-NbOOOODOODOOOOODODDD. [ODDODO,J74-C-0 (12), (1991,
812-814]

gboooboooobgooobobooo
A/DO00OCCOCODODOOOO0O0OOO0OOOOCOOODODOOO. D00, J75-C-2 (2), (1992), 103-111]
gbooboboobooboobobooboobogon

Superconducting implementation of neural networks using fluxon pulses. [IEEE Trans. on Applied
Superconductivity, 3 (1), (1993), 2765-2768]

Y. Mizugaki, K. Nakajima, Y. Sawada, and T. Yamashita

Linearization analysis of threshold characteristics for some applications of mutually coupled SQUIDs. [IEICE
Trans, E76-C (8), (1993), 1291-1297]

Y. Mizugaki, K. Nakajima, and T. Yamashita

Correct reaction neural network. [Neural Networks, 6 (2), (1993), 217-222]
K.Nakajima and Y. Hayakawa

Superconducting neural circuits using fluxon pulses. [Appl. Phys. Lett, 62 (7), (1993), 762-764]
Y. Mizugaki, K. Nakajima, Y. Sawada, and T. Yamashita

Implementation of new superconducting neural circuits using coupled SQUIDs. [IEEE Trans, on Applied
Superconductivity, 4 (1), (1994), 1-8]

Y. Mizugaki, K. Nakajima, Y. Sawada, and T. Yamashita

Implementation of superconducting synapses into a neuron-based analog-to-digital converter. [Appl. Phys.
Lett., 65 (13), (1994), 1712-1713]

Y. Mizugaki, K. Nakajima, Y. Sawada, and T. Yamashita

LSI neural chip of pulse-output network with programmable synapse. [IEICE Trans., E78-C (1), (1995),
94-100]

S. Sato, M. Yumine, T. Yama, J. Murota, K. Nakajima, and Y. Sawada

Hardware implementation of new analog memory for neural networks. [IEICE Trans., E78-C (1), (1995),
101-105]

K. Nakajima, T. Kitaura, S. Sato, J. Murota, and Y. Sawada

Neuro-Base Josephson Flip-Flop. [IEICE Trans. Electron, E78-C (5), (1995), 531-534]
Y. Mizugaki, K. Nakajima, and T. Yamashita

Superconducting Neural Circuits using SQUIDs. [IEEE Trans.Appl.Superconduct., 5 (2), (1995), 3168-3171]
Y. Mizugaki, K. Nakajima, Y. Sawada, and T. Yamashita

Extended Phase-Mode Logic-Circuits with Resistive Ground Contact. [IEEE Trans.Appl.Superconduct., 5
(3), (1995), 3464-3471]

T. Onomi, Y. Mizugaki, K. Nakajima, and T. Yamashita

Switched Diffusion Analog Memory for Neural Networks with Hebbian Learning Function and Its Linear
Operation. [IEICE Trans. Fundamentals, E79-A (6), (1996), 746-751]

H. Won, Y. Hayakawa, K. Nakajima, and Y. Sawada

Limit Cycles of One-Dimensional Neural Networks with the Cyclic Connection Matrix. [IEICE Trans.
Fundamentals, E79-A (6), (1996), 752-757]

C. Park, Y. Hayakawa, K. Nakajima, and Y. Sawada

gbobooobgobooobo 0 -5



goooo

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

Experimental Operation of an RS Flip-Flop Composed of Nonlatching Josephson Gates. [IEEE Trans. Appl.
Superconduct., 6 (2), (1996), 90-93]

Y. Mizugaki, T. Onomi, K. Nakajima, and T. Yamashita

Binary Counter with New Interface Circuits in the Extended Phas-Mode Logic Family. [IEICE Trans.
Electron., E79-C (9), (1996), 1200-1205]

NAKAJIMA Koji

Numerical Investigation and Model Approximation for the Hysteretic Current-Voltage Characteristics of
Josephson Junctions with Nonlinear Quasiparticle Resistance. [Jpn. J. Appl. Phys., 36 (1A), (1997),
110-113]

Y. Mizugaki and K. Nakajima

Design and Fabrication of an Adder Circuit in the Extended Phase-Mode Logic. [IEEE Trans. Appl.
Superconduct., 7 (2), (1997), 3172-3175]

T. Onomi, T. Yamashita, Y. Mizugaki, and K. Nakajima

gobobobobobobobobobobobobobobobobobob. [bobboobooobooobob,
J81-C-11/,2,259 (2), (1998), 259-265]

ooooooooo
Phase-Mode Circuits for High-Performance Logic. [IEICE Trans. Electron, E81-C (10), (1998), 1608-1617]
T. Onomi, Y. Mizugaki, H. Satoh, T. Yamashita and K. Nakajima

Numerical Simulation for Digital Applications of a Coupled-SQUID Gate with d. c¢. -Biasing. [Applied
Superconducting, 6 (7-9), (1998), 405-408]

Y. Mizugaki and K. Nakajima

Switching Delay of a Nonlatching Josephson Gate Evaluated from Ring Oscillator Operation. [IEEE Trans.
Appl. Superconduct., 8 (4), (1998), 188-191]

Y. Mizugaki, K. Nakajima, and A. Shoji
Integrated Circuits of Map Chaos Generators. [IEICE Trans. Fundamentals, E82-A (2), (1999), 364-369]
H. Tanaka, S. Sato, and K. Nakajima

A Content-Addressable Memory Using "Switched Diffusion Analog Memory with Feedback Circuit. [IEICE
Trans. Fundamentals, E82-A (2), (1999), 370-377]

T. Harada, S. Sato, and K. Nakajima

Analog CMOS Implenentation of Quantized Intercomection Neural Networks for Memorizing Limit Cycles.
[IEICE Trans. Fundamentals, E82-A (6), (1999), 952-957]

C. Park and K. Nakajima
Magnetic Isolation on a Superconducting Ground Plane. [Jpn. J. Appl. Phys., 38 (10), (1999), 5869-5870]

Y. Mizugaki, K. Yanagisawa, T. Onomi, T. Yamashita, K. Nakajima, H. Yamamori, and A. Shoji

oooooooCoooO0OoUoOoooOoooOoOUoOoooOoCcbOUOOO0. (Dooo/oo/og, 43 (11, (1999),
577-583]

goobooooon

New fabrication Process elements of Phase-Made Logic circnits. [IEEE Trans.Appl.Superconduct., 9 (2),
(1999), 3318-3321]

T. Onomi and K. Nakajima

New Nonvolatile Analog Memories for Analog Data Processing. [Jpn.J.Appl.Phys., 39 (4B), (2000), 2291-
22961

T. Harada, A. Sato, M. Kinjo, Y. Katayama, S. Sato, and K. Nakajima

0 -6 gbooboobogooooDo



goooo

55)

56)

57)

58)

59)

60)

61)

62)

63)

64)

65)

66)

67)

68)

69)

Majority Algorithm : A Formation for Neural Networks with the Quantized Connection Weights. [IEICE
Trans. 0 Fundamentals, E83-A (6), (2000), 1059-1065]

C. Park and K. Nakajima
Phase-Mode Pipelined Parallel Multiplier. [IEEE Trans. Appl. Superconduct., 11 (1), (2001), 541-544]

T. Onomi, K. Yanagisawa, M. Seki, and K. Nakajima

New Phase-Mode Logic Gates with Large Operating Regions of Circuit Parameters. [IEEE Trans. Appl.
Superconduct., 11 (1), (2001), 974-977]

T. Onomi, K. Yanagisawa, and K. Nakajima

ooboooobboooobooobooooobooobo0o0o. [boooboboooooo, J84-A (7, (2001,
911-9201]

gooobooooobooboboobo

Hardware Implementation of a DBM Network with Non-monotonic Neurons. [IEICE Transactions on
Information and Systems, J85-D-II (3), (2002), 558-567]

Mitsunaga Kinjo, Shigeo Sato, Koji Nakajima

Advantage and Disadvantage of the Quantum Adiabatic Evolution Algorithm for Combinatorial Optimization
Problems. [Proceedings of the 10th JST International Symposium on Quantum Computing(ISQC), (2002),
P-2]

Mitsunaga Kinjo, Shigeo Sato, Koji Nakajima

Characteristics of Inverse Delayed Model for Neural Computation. [Proceedings 2002 International Symposium
on Nonlinear Theory and its Applications, (2002), 861-864]

Koji NAKAJIMA, Yoshihiro HAYAKAWA

Analysis and Measurement of Limit Cycles Generated on Neural Networks with Cyclic and Longer Connections.
[Proceedings 2002 International Symposium on Nonlinear Theory and its Applications, (2002), 315-318]

Yoshihiro Hayakawa, Shiya Suenaga, Shigeo Sato, Koji Nakajima

Hardware Implementation of a Single Electron Neural Network. [Proceedings 2002 International Symposium
on Nonlinear Theory and its Applications, (2002), 913-916]

Hisanao AKIMA, Saiboku YAMADA, Shigeo SATO, Koji NAKAJIMA

Learning Algorithm for the Threshold of Nonmonotonic Neurons Composing a Boltzmann Machine. [Proceed-
ings 2002 International Symposium on Nonlinear Theory and its Applications, (2002), 687-690]

Takuya HAGA, Fumihiko ISHIDA, Mitsunaga KINJO, Shigeo SATO, Koji NAKAJIMA

Implementation of a new stochastic neurochip and a study on transitions between limit cycles by stochastic
noise. [Proceedings 2002 International Symposium on Nonlinear Theory and its Applications, (2002), 917-920]

Shunsuke Akimoto, Ken Nemoto, Shigeo Sato,Yoshihiro Hayakawa, Koji Nakajima

Comparison between an AND Array and a Booth Encoder for Large-Scale Phase-Mode Multipliers. [IEICE
TRANS. on ELECTRONICS, vol. E86-C (no. 1), (2003), 16-23]

Yohei HORIMA, Itsuhei SHIMIZU, Masayuki KOBORI, Takeshi ONOMI, and Koji NAKAJIMA

Design and Implementation of the Parallel Multiplier using SFQ. [Extended Abstracts of 9th International
Superconductive Electronics Conference, (2003), PMo029-1-PMo029-2]

Itsuhei Shimizu, Yohei Horima, Takeshi Onomi and Koji Nakajim

Quantum Adiabatic Evolution Algorithm for a Quantum Neural Network. [Proceedings of Artificial Neural
Networks and Neural Information Processing - ICANN/ICONIP 2003, (2003), 951-958]

Mitsunaga Kinjo, Shigeo Sato, and Koji Nakajima

Observation of the Emission from Bi-2212 Intrinsic Junctions in the Flux-flow State by Nb/AlO, /Nb Junction.
[Abstracts of Second East Asia Symposium on Superconductive Electronics, (2003), 63]

gbobooobgobooobo 0 -7



goooo

70)

71)

72)

73)

74)

75)

76)

77)

78)

79)

80)

81)

82)

83)

Y. Yamada, K. Nakajima, J. Chen, T. Onomi, Koji Nakajima, and T. Yamashita

Electrical Transport Characteristics of BizSroCaCuzOg, 5 Stacked Junctions with Control of the Carrier
Density. [Extended Abstracts of 9th International Superconductive Electronics Conference, (2003), PWe-
03]

K. Inomata, T. Kawae, S.-J. Kim, K. Nakajima, T. Yamashita, S. Sato, Koji Nakajima and Takeshi
Hatano

Evaluation of Junction Parameters with Control of Carrier Concentration in BizSroCaCuzOg, 5 Stacked
Junctions. [Abstracts of International Symposium on Superconductivity 2003, (2003), 3041]

K. Inomata, S. Sato, K. Nakajima, S.-J. Kim, T. Hatano, Y. Takano, M. Nagao and T. Yamashita

Intrinsic properties of cross-whisker junction. [Abstracts of Second East Asia Symposium on Superconductive
Electronics, (2003), 68]

K. Inomata, Y. Takano, T. Hatano, S. Sato, K. Nakajima, S. Kawakami, M. Nagao, T. Yamashita, M.
Tachiki

Implementation of Phase-Mode Arithmetic Elements for Parallel Signal Processing. [IEEE Trans. on Applied
Superconductivity, vol. 13 (no. 2), (2003), 583-586]

Takeshi Onomi, Yohei Horima, Masayuki Kobori, Itsuhei Shimizu and Koji Nakajima

Improved design for Parallel Multiplier based on Phase-Mode Logic. [IEEE Trans. on Applied Superconduc-
tivity, vol. 13 (no. 2), (2003), 527-530]

Yohei Horima, Takeshi Onomi, Masayuki Kobori, Itsuhei Shimizu, and Koji Nakajima

Implementation of a New Neurochip Using Stochastic Logic. [TEEE Transactions on Neural Networks, vol.
14 (no. 5), (2003), 1122-1127]

Shigeo Sato, Ken Nemoto, Shunsuke Akimoto, Mitsunaga Kinjo, and Koji Nakajima

Design of component circuits for fast Fourier transform based on SFQ logic. [Extended Abstracts of 9th
International Superconductive Electronics Conference, (2003), PMo23-1-PMo23-2]

Masayuki Kobori, Yohei Horima, Takeshi Onomi and Koji Nakajima

Electrical Transport Characteristics of BizSroCaCuzOg, 5 Stacked Junctions with Control of the Carrier
Density. [Superconductor Science and Technology, 16, (2003), 1365-1367]

K. Inomata, T. Kawae, S.-J. Kim, K. Nakajima, T. Yamashita, S. Sato, Koji Nakajima and Takeshi
Hatano

An Approach for Quantum Computing Using Adiabatic Evolution Algorithm. [Japanese Journal of Applied
Physics, vol. 42 (no. 11), (2003), 7169-7173]

Shigeo Sato, Mitsunaga Kinjo and Koji Nakajima

Single electron random number generator. [IEICE Trans.Electron., E87-C (5), (2004), 832-834]
H.Akima,S.Sato and K.Nakajima

Single electron stoshastic neural network. [IEICE Trans.Fundamentals, E&7-A (9), (2004), 2221-2226]
H.Akima,S.Yamada,S.Sato and K.Namajima

Implementation of continuous-time dynamics on stochactic neurochip. [IEICE.Trans.Fundamentals, E87-A
(9), (2004), 2227-2232]

S.Akimoto,A.Momoi,S.Sato and K.Nakajima

Evaluation of junction parameters with control of carrier concentration in Bi2Sr2CaCu208-+06 stacked
junctions. [Physica C, (412-414), (2004), 1396-1400]

K.Inomata,S.Sato,K.Nakajima,S.-J.Kim,T.Hatano,Y.Takano,M.Nagao,T.Yamashita

Implementation of a Large Scale Hardware Neural Network System based on Stochastic Logic. [Proceedings
of the 2004 Joint International Neural Networks Conference, (2004), 2671-2676]

Akiyoshi Momoi, Shunsuke Akimoto, Shigeo Sato, and Koji Nakajima

0 -8 gbooboobgoooobo



goooo

84)

85)

86)

87)

88)

89)

90)

91)

92)

93)

94)

95)

96)

97)

A New Digital Architecture of Inverse Function Delayed Neuron with the Stochastic Logic. [Proceedings of
the 47th IEEE International Midwest Symposium on Circuits and Systems, (2004), I11-393-11-396]

Hongge Li, Yoshihiro Hayakawa, Shigeo Sato, and Koji Nakajima

Inverse Function Delayed Model for Optimization Problems. [Proceedings of the 8th International Conference
on Knowledge-Based Intelligent Information and Engineering Systems, Part I, (2004), 981-987]

Yoshihiro Hayakawa, Tatsuaki Denda, and Koji Nakajima

Design of Single Electron Circuitry for a Stochastic Logic Neural Network. [Proceedings of the 8th International
Conference on Knowledge-Based Intelligent Information and Engineering Systems, Part I, (2004), 1010-1016]

Hisanao Akima, Shigeo Sato, and Koji Nakajima

Analysis of Limit-Cycles on Neural Networks with Asymmetrical Cyclic Connections Using Approximately
Activation Functions. [Proceedings of the 8th International Conference on Knowledge-Based Intelligent
Information and Engineering Systems, Part I, (2004), 974-980]

Shinya Suenaga, Yoshihiro Hayakawa, and Koji Nakajima

A Study on Neuromorphic Quantum Computation. [Proceedings of the 2004 Joint International Neural
Networks Conference, (2004), 3253-3256]

Shigeo Sato, Mitsunaga Kinjo, Osamu Takahashi, Yuuki Nakamiya and Koji Nakajima

Asymptotic Analysis of Cyclic Transitions in the Discrete-Time Neural Networks with Antisymmetric and
Circular Interconnection Weights. [IEICE TRANSACTIONS on FUNDAMENTALS, E87-A (6), (2004),
1487-1490]

Cheol-Young Park and Koji Nakajima

Design and Implementation of Stochastic Neurosystem Using SFQ Logic Circuits. [IEEE Trans. Applied
Superconductivity, vol. 15, (2005), 320-323]

T. Kondo, M. Kobori, T. Onomi, and K. Nakajima

Neuromorphic quantum computation with energy dissipation. [Physical Review A, vol. 72, (2005), 52328]
M. Kinjo, S. Sato, Y. Nakamiya, and K. Nakajima

Retrieval Property of Associative Memory Based on Inverse Function Delayed Neural Networks. [IEICE Trans.
Fundamentals, vol. E88-A, (2005), 2192-2199]

H. Li, Y. Hayakawa, and K. Nakajima

Macroscopic Quantum Tunneling in a d-Wave High-Tc Bi2Sr2CaCu208+06 Superconductor. [Physical Review
Letters, vol. 95, (2005), 107005]

K. Inomata, S. Sato, K. Nakajima, A. Tanaka, Y. Takano, H. B. Wang, M. Nagao, H. Hatano, and S.
Kawabata

Shapiro Step Responses in the Flux-Flow State of Bi-2212 Intrinsic Josephson Junctions with Cooperation of
Pancake Vortices. [IEEE Trans. Applied Superconductivity, vol.15, (2005), 1028-1031]

Y. Yamada, K. Nakajima, T. Yasuda, T. Yamashita and K. Nakajima

Influence of Nonlinearity on the Limit-cycles of Neural Networks with Asymmetrical Cyclic Connections.
[Proceedings of 2005 International Symposium on Nonlinear Theory and its Applications, (2005), 357-360]

S. Suenaga, Y. Hayakawa and K. Nakajima

Artificial Neural Network-inspired Quantum Adiabatic Evolution Algorithm with Energy Dissipation. [Pro-
ceedings of 2005 International Symposium on Nonlinear Theory and its Applications, (2005), 198-201]

M. Kinjo, S. Sato, Y. Nakamiya, and K. Nakajima

Temporal Sequences of Patterns with an Inverse Function Delayed Neural Network. [Proceedings of 2005
International Symposium on Nonlinear Theory and its Applications, (2005), 254-257]

J. Sveholm, Y. Hayakawa and K. Nakajima

gbobooobgobooobo 0-9



goooo

98)

99)

100)

101)

102)

103)

104)

105)

106)

107)

108)

109)

110)

111)

112)

Basic Property of a Quantum Neural Network Composed of Kane’' s Qubits. [Proceedings of the 2005
International Joint Conference on Neural Networks, (2005), 1104-1107]

Y. Nakamiya, M. Kinjo, O. Takahashi, S. Sato, and K. Nakajima

MQT of Bi-2212 stacked Josephson junctions and its enhancement by microwave radiation. [Abstracts of 7th
European Conference on Applied Superconductivity, (2005)]

K. Inomata, S. Sato, M. Kinjo, Y. Nakamiya, K. Nakajima, A. Tanaka, Y. Takano, H. B. Wang, M. Nagao,
T. Hatano

Retrieval Property of Associative Memory with Negative Resistance. [Proceedings of the 2005 International
Joint Conference on Neural Networks, (2005), 1187-1192]

Y. Hayakawa, H. Li, and K. Nakajima

Analyses of Neural Network with Burst-Firing for Optimization Problem. [Proceedings of the 3rd Student-
Organizing International Mini-Conference on Information Electronics System, (2005), 321-324]

S. Suenaga, Y. Hayakawa and K. Nakajima

Superconducting neural circuits using stochastic logic and new fabrication process elements. [Proceedings of
2005 Japan-Taiwan Symposium on Superconductive Electronics, (2005), 119-122]

T. Onomi, T. Kondo, T. Yamamae, and K. Nakajima

Macroscopic quantum tunneling in d-wave high-Tc superconductor. [2005 American Physics Society(APS)
March Meeting, (2005)]

K. Inomata, S. Sato, K. Nakajima, A. Tanaka, Y. Takano, H. Wang, M. Nagao, S. Kawabata, T. Hatano

Hardware Neuro-system for Real Time Sensory External Check. [Proceedings of the 3rd Student-Organizing
International Mini-Conference on Information Electronics System, (2005), 313-316]

S. Chun, Y. Hayakawa and K. Nakajima

Hardware Neural Network for Real Time Learning. [Proceedings of the 20"" Commemorative International
Technical Conference on Circuits/Systems, Computers and Communications, (2005), 95-96]

S. Chun, Y. Hayakawa, and K. Nakajima

Macroscopic quantum tunneling in d-wave high-Tc BisSroCaCusOst4Gdeitacr superconductors. [Proceed-
ings of the 10th International Superconductive Electronics Conference, (2005)]

K. Inomata, S. Sato, A. Tanaka, Y. Takano, H. B. Wang, T. Hatano, K. Nakajima

Hardware Implementation of an Inverse Function Delayed Neural Network Using Stochastic Logic. [IEICE
Transactions on Information and Systems, E89-D (9), (2006), 2572-2578]

Hogge Li, Yoshihiro Hayakawa, Shigeo Sato and Koji Nakajima

RF Responses and In-Phase Josephson Vortex Motion in an Intrinsic Josephson Junction System with a Periodic
Pinning Potential. [Journal of the Korean Physical Society, 48 (5), (2006), 1053-1056]

Yasuyuki Yamada, Koji Nakajima, and Kensuke Nakajima

Dynamical Behavior of Neural Networks with Anti-Symmetrical Cyclic Connections. [IEICE Transactions on
Fundamentals of Electronics, Communications and Computer Sciences, E89-A (10), (2006), 2775-2786]

Shinya Suenaga, Yoshihiro Hayakawa and Koji Nakajima

Quantum Neural Network Composed of Kane’s Qubits. [Japanese Journal of Applied Physics, 45 (10A),
(2006), 8030-80341]

Yuuki Nakamiya, Mitsunaga Kinjo, Osamu Takahashi, Shigeo Sato and Koji Nakajima

Temporal Sequences of Patterns with an Inverse Function Delayed Neural Network. [IEICE Transactions on
Fundamentals of Electronics, Communications and Computer Sciences, E89-A (10), (2006), 2818-2824]

Johan Sveholm, Yoshihiro Hayakawa and Koji Nakajima

Inverse Function Delayed D 000000000000 O0OO0OOD0OOO0ODOOOOOOOO. [bOoOOOOOO
googo -o0d, Jsg-A (11), (2006), 960-972]

10 oooooobobooobo



goooo

113)

114)

115)

116)

117)

118)

119)

120)

121)

122)

123)

124)

125)

126)

0ooo0O0,0000,0000

The effect of the parameter of the Inverse Function Delayed model on the success rate of the N-Queen problem.
[Proceedings of 2006 International Symposium on Nonlinear Theory and its Applications, (2006), 867-870]

Akari Sato, Yoshihiro Hayakawa and Koji Nakajima

An STDP-type Learning by Minimizing K-L. Divergence for a Spiking Neural Network. [Proceedings of 2006
International Symposium on Nonlinear Theory and its Applications, (2006), 507-510]

Shigeo Sato, Kun Ma, and Koji Nakajima

A Study on Learning with a Quantum Neural Network. [Proceedings of 2006 IEEE World Congress on
Computational Intelligence, (2006), 595-598]

Mitsunaga Kinjo, Shigeo Sato, and Koji Nakajima

Dynamic Behavior and Characteristics of the Modified ID model with Burst Firing. [Proceedings of 2006
International Symposium on Nonlinear Theory and its Applications, (2006), 503-506]

Shinya Suenaga, Yoshihiro Hayakawa, and Koji Nakajima

Study of macroscopic quantum tunnelling in BisSrpCaCuzOst4adeitargr intrinsic Josephson junctions.
[Superconductor Science and Technology, 20 (1), (2007), S105-S109]

K. Inomata, S. Sato, M. Kinjo, N. Kitabatake, H. B. Wang, T. Hatano and K. Nakajima

Macroscopic quantum tunneling and resonant activation of cullent biased intrinsic josephson junctions in Bi-
2212. [IEICE Trans.Electron., E90-C (3), (2007), 599-604]

Shigeo Sato,Kunihiko Inomata,Mitsunaga Kinjo,Nobuhiro Kitabatake,Koji Nakajima,Huabing Wang and
Takeshi Hatano

Design of neural network chip for the burst ID Model with ability of burst firing. [IEICE Trans.Fundamentals,
E90-A (4), (2007), 715-723]

Shinya Suenaga,Yoshihiro Hayakawa and Koji Nakajima

Design of a Neural Network Chip for the Burst ID Model with Ability of Burst Firing. [IEICE TRANS.
FUNDAMENTALS, E90-A (4), (2007), 715-723]

Shinya SUENAGA, Yoshihiro HAYAKAWA ;and Koji NAKAJIMA

Energy Dissipation Effect on a Quantum Neural Network. [14th International Conference on Neural
Information Processing(ICONIP 2007),(2007), (2007)]

M. Kinjo, S. Sato, K. Nakajima

Resonant Activation and Multiple Switching Characteristics of Bi-2212 Intrinsic Josephson Junctions. [8th
European Conference on Applied Superconductivity (EUCAS * 07),(2007), (2007)]

N. Kitabatake, S. Sato, K. Inomata, M. Kinjo, H.B. Wang, T. Hatano, K. Nakajima

High-speed single flux-quantum up/down counter for neural computation using stochastic logic. [8th European
Conference on Applied Superconductivity,(2007), (2007)]

Takeshi Onomi, Taizo Kondo, and Koji Nakajima

Avoidance of the permanent oscillating state in the inverse function delayed neural network. [IEICE
trans.fundamentals,, E90-A (10), (2007), 2101-2107]

Akari Sato,Yoshihiro Hayakawa,Koji Nakajima

Avoidance of the Permanent Oscillating State in the Inverse Function Delayed Neural Network. [IEICE
TRANS. FUNDAMENTALS, E90-A (10), (2007), 2101-2107]

Akari SATO, Yoshihiro HAYAKAWA ,and Koji NAKAJIMA

Study on the Performance of Neuromorphic Adiabatic Quantum Computation Algorithms. [Proceedings of
2008 International Joint Conference on Neural Networks (IJCNN 2008),(2008), (2008)]

Aiko Ono, Shigeo Sato, Mitsunaga Kinjo, Koji Nakajima

gbobooobobooobo 0 - 11



goooo

127)

128)

129)

130)

131)

132)

133)

134)

135)

136)

137)

138)

139)

140)

Resonant activation and multi-junction switching characteristics of Bi-2212 intrinsic Josephson junctions. [2008
American Physics Society(APS) March Meeting,(2008), (2008)]

K. Inomata, S. Sato, M. Kinjo, H.B. Wang, T. Hatano, K. Nakajima

Integrated Multiplier for Fast Fourier Transform System Using Single Flux Quantum Data Processing Circuits..
[Proceedings of Superconducting SFQ VLSI workshop,(2008),26-27, (2008)]

A. Martins, S. Sakuraba, and T. Onomi,K. Nakajima

High-speed single flux-quantum up/down counter for neural computation using stochastic logic. [Journal of
Physics: Conference Series,97,(2008),012187, (2008)]

Takeshi Onomi, Taizo Kondo, and Koji Nakajima

Hardware Neural Network for a Visual Inspection System. [IEICE TRANS. FUNDAMENTALS, E91-A (4),
(2008), 935-9411]

Seungwoo CHUN, Yoshihiro HAYAKAWA, and Koji NAKAJIMA

Recallimg Temporal Sequences of Patterns Using Neurons with Hysteretic Property. [IEICE TRANS.
FUNDAMENTALS, E91-A (4), (2008), 943-950]

Johan SVEHOLM, Yoshihiro HAYAKAWA  and Koji NAKAJIMA

Bursting characteristics of a neuron model based on a consept of potential with active areas. [CHAOS, 18,
(2008), 023120-1-023120-12]

Koji Nakajima and Shinya Suenaga

RF impedance of intrinsic Josephson junction in flux-flow state with a periodic pinning potential. [Physica C,
468, (2008), 1295-1297]

Y.Yamada, K. Nakajima, and K. Nakajima

0000000000000000000000000000000000. (000000000000 A,
J92-A (1), (2009), 37-47]

ggboo,g0ooa,bbogd

4-bit Parallel Multiplier for a Fast Fourier Transform. [Extended Abstracts of 12th International Supercon-
ductive Electronics Conference, (2009)]

Sakae Sakuraba, Takeshi Onomi, and Koji Nakajima

Collective Dynamics of Intrinsic Josephson Junctions. [Extended Abstracts of 12th International Supercon-
ductive Electronics Conference, (2009)]

Shigeo Sato, Koji Matsushita, Kunihiro Inomata, Huabing Wang, Takeshi Hatano, Mitsunaga Kinjo, and
Koji Nakajima
Implementation of High-Speed Single Flux-Quantum Up/Down Counter for the Neural Computation Using
Stochastic Logic. [TEEE Transactions on Applied Superconductivity, 19 (3), (2009), 626-629]

T. Onomi, T. Kondo, and K. Nakajima

Parameter Analysis for Removing the Local Minima of Combinatorial Optimization Problems by Using the
Inverse Function Delayed Neural Network. [Advances in Neuro-Information Processing: 15th International
Conference, ICONIP 2008, Auckland, New Zealand, November 25-28, 2008, Revised Selected Papers, Part I,
(2009), 875-882]

Y. Hayakawa and K. Nakajima

Analyses of the dynamics of interconnected van der pol models based-on a concept of potential with active
areas. [Proceedings of the 2009 International Symposium on Nonlinear Theory and its Applications, (2009),
423-426]

K. Kurose, Y. Hayakawa, and K. Nakajima

The Quartic Form Energy Function for General Combinatorial Optimization Problems. [Proceedings of the
2009 International Symposium on Nonlinear Theory and its Applications, (2009), 527-530]

0 - 12 obooooobgobooobo



goooo

141)

142)

143)

144)

145)

146)

147)

148)

149)

150)

151)

152)

153)

154)

T. Sota, Y. Hayakawa, and K. Nakajima

Solving Combinatorial Optimization Problems with the Quartic Form Energy Function of the Neural Network.
[Proceedings of the 2nd Student Organizing International Mini-Conference on Information Electronics Systems,
(2009, 69-701]

T. Sota, Y. Hayakawa, and K. Nakajima

Design of the Inverse Function Delayed Neural Network for Solving Combinatorial Optimization Problems.
[IEEE Transactions on Neural Networks, 21 (2), (2010), 224-237]

Y. Hayakawa and K. Nakajima

Performance of Adiabatic Quantum Computation using Neuron-like Interconnections. [Proceedings of the 2010
International Symposium on Nonlinear Theory and its Applications, (2010), 39-42]

S. Sato, A. Ono, M. Kinjo, and K. Nakajima

Discrete Higher Order Inverse Function Delayed Network. [Proceedings of the 2010 International Symposium
on Nonlinear Theory and its Applications, (2010), 615-618]

T. Sota, Y. Hayakawa, S. Sato, and K. Nakajima

Analyses of Coupled Hindmarsh-Rose Type Bursting Oscillators. [Proceedings of the 2010 International
Symposium on Nonlinear Theory and its Applications, (2010), 619-622]

K. Kurose, T. Sota, Y. Hayakawa, S. Sato, and K. Nakajima

Discrete Higher Order Neural Network for Solving Combinatorial Optimization Problems. [The 3rd Student
Organizing International Mini-Conference on Information Electronics Systems, (2010), 143-144]

T. Sota, Y. Hayakawa, S. Sato, and K. Nakajima

High Throughput Parallel Multiplier of SFQ Circuits based on the Booth Encoder. [The 3rd Student
Organizing International Mini-Conference on Information Electronics Systems, (2010), 172-173]

R. Nakamoto, S. Sakuraba, T. Onomi, S. Sato

High Throughput Parallel Arithmetic Circuits for Fast Fourier Transform. [IEICE Transactions on Electronics,
E94-C (3), (2011), 280-287]

R. Nakamoto, S. Sakuraba, A. Martins, T. Onomi, S. Sato, and K. Nakajima

An application of higher order connection to inverse function delayed network. [Nonlinear Theory and Its
Applications, IEICE, 2 (2), (2011), 180-197]

T. Sota, Y. Hayakawa, S. Sato, and K. Nakajima

Performance evaluation of adiabatic quantum computation using neuron-like interconnections. [Nonlinear
Theory and Its Applications, IEICE, 2 (2), (2011), 198-2041]

S. Sato, A. Ono, M. Kinjo and K. Nakajima

Superconducting Neural Network for Solving a Combinatorial Optimization Problem. [IEEE Transactions on
Applied Superconductivity, 21 (3), (2011), 701-704]

T. Onomi, Y. Maenami, and Koji Nakajima

4-bit SFQ Multiplier Based on Booth Encoder. [IEEE Transactions on Applied Superconductivity, 21 (3),
(2011), 852-855]

R. Nakamoto, S. Sakuraba, T. Onomi, S. Sato, and K. Nakajima

Analysis of burst dynamics bound by potential with active areas. [Nonlinear Theory and Its Applications,
IEICE, 2 (4), (2011), 417-431]

K. Kurose, Y. Hayakawa, S. Sato, and K. Nakajima

Method of Solving Combinatorial Optimization Problems with Stochastic Effects. [2011 International
Conference on Neural Information Processing, Part ITII, (2011), 389-394]

T. Sota, Y. Hayakawa, S. Sato, and K. Nakajima

gbobooobgoboooobo 0 - 13



goooo

155) Dynamic characteristics of a simple bursting neuron model. [Nonlinear Theory and Its Applications, IEICE,
3 (3), (2012), 436-456]
Koji Nakajima, Shigeo Sato, Yoshihiro Hayakawa
156) 0000000 0D0OO0O000D0OO0O00D0O0OOd. [IEICE Fundamentals Review, 6 (2), (2012), 1-11]
oobDOoOooooo
157) A Modular Neural Network for Parallel 0 Computation. [Proceedings of the 2012 International Symposium
on Nonlinear Theory and its Applications, (2012), 723-726]
Yoshihiro Hayakawa , Daisuke Sasaki, Koji Nakajima
158) OO0O00OO0OOOO0O0OC0OODOO0O0OOODOO0OOOODOO0OOO-0000O0. [DoODoO00O0o
oooo A, Jo6-A (1), (2013), 12-21]
O0bOO00ooO0obOoooOoboooooobo
159) 0000OOCO00000O0OOO0O000ODOCOOoO000OoDOooOO0OUoOooDoOooOOoOoOoooo. (booogo
gooood,Jeed A (1), (2013), 12-21]
goboOooooboooobooooooo
160) Characteristics of rf-SQUID Ladder Circuits. [Proceedings of Superconducting SFQ VLST Workshop SSV
2013, (2013), 60-63]
Y. Tsuji, T. Onomi, and K. Nakajima
161) Comparative Study of SFQ Parallel Multipliers. [Proceedings of Superconducting SFQ VLST Workshop SSV
2013, (2013), 78-81]
A. Yamada, T. Onomi, and K. Nakajima
162) High-speed single flux quantum parallel multiplier using Dadda type partial product addition. [7Tth
International WorkShop on New Group IV Semiconductor Nanoelectronics
?g(fi’S Core-to-Core Program Joint Seminar
"Atomically Controlled Processing for Ultralarge Scale Integration", (2014), P-16]
A. Yamada, T. Onomi, and K. Nakajima
163) Neuron Circuit using Coupled SQUIDs Gate with Flat Output Characteristics for Superconducting Neural
Network. [IEICE Trans. Electron., E97-C (3), (2014), 173-177]
Takeshi Onomi and Koji Nakajima
164) Basic Technology of Integrated Systems for Artificial Neural Networks. [Abstracts of the 1st International
Symposium on Brainware LSI, (2014), 12-12]
Takeshi Onomi and Koji Nakajima
165) Izhikevich neuron circuit using stochastic logic. [Electronics Letters, accepted, (2015)]
S. Sato, H. Akima, K. Nakajima, M. Sakuraba
oobooooo
1) 0000000000000 0000. [0000000000, 45 (8), (1976), 779-785]
oooo,0oon
2) D000O0OOOoOoOoOoooOoDoO. [booo, 3 (), (1983), 30-37]
ooboOo,0000
3) DO00O0U00DOOOOUODOoUOOODO. [DooOOoOoDoood, 171, (1985), 46-511]
oopoOo,0ooon
4) 000O0-0000000000O0O0- (000000000, 37 (n, (1986), 37-431

14 obooooobobooobo



goooo

10)

11)

gogno

OO00000OQ0CO0O0000OCO. [CO0O0000 Computer Today, 1987/3 (18), (1987), 59-64]
gooo,ooboo

O00000OD0ODO. [DOD0O0O0O0 Computer 0 Today, 1990/5 (37), (1990), 77-78]
oooo

00000000000 ICO0000000000. [000000000000000000000000
0000, 2, (1992), 30-31]

gooo,000on
ubobooboooboooobooooo. (Dboobooobooo, e2 (5), (1993), 467-470]
gogno

000000000000000000000000000000000. (00000000000000/
00/00, 43 (11), (1999), 577-583]

gogobo,oooon

LSIcoobobooobooboboobobD -0oboobobgo. [NIKKEI MICRODEVICES, (2000
0 70, (2000)]

gooo,0b00o0n

0000000000000000000-0000000000000000000-. (00000000
000000000, 87 (6), (2004), 488-492]

000o0,0000,0000

gbobooobobooobo 0 - 15



