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KEK CMB group
(QUIET+PolarBeaR)

e Formed in Dec. 2007
e Members:
e Masashi Hazumi
e Masaya Hasegawa
e Takeo Higuchi
e Osamu Tajima
e Takayuki Tomaru
e Yuji Chinone (D1)

Future CMB satellite WG

- (LiteBIRD)
Formed in Sep. 2008
JAXA, KEK, NAOJ,

Berkeley, Caltech, Tohoku,
Okayama, RIKEN, Kinki
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Tri-Base Al sputtering

Layer

matle“a Condition Rate Thlcknez time

Tri

Sputter Al Ar 50sccm: 1.1Pa, 250W 922 A/lmin 500 A 33”

Sputter Al Ar 50sccm: 1.1Pa, 250W 922 A/lmin 500 A 33”




Tri-Middle AlOx

Layer matleria Condition Rate Thlcknez time
2 Tri Sputter Al Ar 50sccm: 1.1Pa, 250W 922 Almin 500 A 33”
Sputter Al Ar 50sccm: 1.1Pa, 250W 922 Almin 500 A 33”
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Tri-JD Al

Layer

matle”a Condition Rate Thlcknez time

Tri

Sputter Al Ar 50sccm: 1.1Pa, 250W 922 Almin 500 A 33”

Sputter Al Ar 50sccm: 1.1Pa, 250W 922 Almin 500 A 33”
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materia " Thicknes :
Layer | Condition Rate S time
5 Junction Etching Si02 CF4 50sccm: 20Pa, 30 477 Almin 250A i
Define (JD) (RIEL1) | E=AE=—CF450sccm=4Pa_30W——46A/min 5504 X3 — e 27—
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materia " Thicknes :
Layer | Condition Rate S time
5 Junction Etching Si02 CF4 50sccm: 20Pa, 30 477 Almin 250A i
Define (JD) (RIEL1) | E=AE=—CF450sccm=4Pa_30W——46A/min 5504 X3 — e 27—
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Layer matle”a Condition Rate Thlcknez time
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BE pre-etching

Layer matle”a Condition Rate Thlcknez time
10 BE (Base Etching Sio2 CE450scem—20Pa-30 A7TA 250°A T
Electrode) (RIE1) |—AL_| CF450sccm:4Pa 30W | 46A/min— | 550A | 2'%x6(3 REEIX127—
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BE AR &etching

Layer matleria Condition Th|ckne:
10 BE (Base Etching Si02 CE450sccm:20Pa 250°A
Electrode) (RIE 1) Al CF450sccm:4Pa, 30W— | 46 A/min— | 550A REEEX127—
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Insulation Layer

Layer matleria Condition Rate Th|ckne§ time

12
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Contact Hall (pad D E& 1L IR+ HI| 5)

Layer matleria Condition Rate Thlcknez time
13 Resist BE RE11 MD5-CH
14 CH Etching [ =SiOZ—}—CF450sccm:—20Pa30W——477A/min——1.500A 4 TO150—
15 | Resistfg%E 15/1518:30
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Nb wire

Layer
16 Wire Sputter
17 Resist w
18 Wire Etching
19 | ResistBgZE
20 | fREEresist | R—4 5
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1.6K | 1.6K 0.63K
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N jj 4 R ) ALk
/ SNA@200uV
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This was a first time for us to make Hf films. So, deposition condition should
be fixed firstly.

deposition conditions

(... And So far, nobody succeed in making Hf-STJs in the world.)

search condition for stress-free layer

%Y [um/100nm]

HT-ST)s:Depo. conditions

Power Ar Pressur Bend Thickness 5
(W] [Pal [um/ 100nm] [nm/5min] o oz + 200W
Hf-002 300 15 0.034854 765 25 a L gggﬁ
Py
5L 400W |
Hf-005 600 07 -21.689552 134 O " oo
320W
Hf-008 600 40 -1.0269692 117 10 °
Hf-020 350 15 -0.9649903 86.2 s .
Hf-022 350 2.1 -0.3786127 86.5 0
. (&)
HF-000 300 1.0 835 o
-25
0 200 400 600 800 1000

X-ray diffraction measurement Power/ Pressure [W/Pal

16000

T T T T T T T T
Hi-005
Hi-008 —
14000 - Hi-020 1
HH022
Hf-NenTe ——

12000 - 35.1deg

300W, 1.5Pa was good

10000

- 35.5deg
8000 /
4000 1
a0 same as bulk Hf
. _ T

2008/12/22 v E v BN 40
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%Y [um/100nm]
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HT-ST)s:T. measurement:»

We tried to realize a same T, as bulk Hf. —>
Finally, we found that deposition with substrate heating at 300 deg. was
effective.

Power 300W, Ar 1.5Pa, 300 deg. heating

T. was measured by using ADR. > B

T~80mK

Same as T, of bulk Hf.

0.1mA/div, 0.2mV/div

voltage
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Hf-ST)s:Fabrication s

Hf was very “hard” to dry-etch with our RIE. =

We introduced a lift-off method with Al-metal mask.

photo resist wet etching

—-RE.pE.

Hf deposition remove Al mask

Al-metal mask \
=R

We obtained T.=166mK with this fabricated Hf.

Now we are ready to make Hf-STJs.

2008/12/22 43



X$5 FHTa/Al-STIER

Ta: ADRZ(EH T IV KRS D RIS Bnt% iR E
SRS AHILERR
Ta 200 nm
; Nb 10 nm
Al 25 nm
| ' AlOy 20 Torr, 38 7 — 13TorrH
) Al 25nm
- = Ta 200 nm
| > Nb 10 nm
: ALOg 100 nm
$7 74T I
NbZEAZ LV ETaZ
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preamp out 1V
IB=0.166A
VB=-4.89V

taillXE kSN 5
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