3% B3Y B T % @ il Vol. 3, No.3

1981 &£ 7 A JOURNAL OF. ELECTRONICS July, 1981

FIARE AT RE I IAREY R

o ¥
GEEE R
# L3

ASCIRIR T 340 5F J 28 10 B AR S AL 4 B AR A B 9.

S TIRA A5 > Ba B LB, BrRUBHINY REX Ba THEE T, il ik —
T~ =R AR, A Sproul RIMBHYZEART BaO i T KRENTIE, BH ¥R
BT, PAF HOEX R SPLEIRIIS, AS-TER Zalm 42 3R 0 B2 28 Bl A 30
X T EERFENNS, 7rREE Nikonov WA FH LS Zam MIGHEBRPNE D, R
Bk Bl 2R AR 0B R th R R E A H IR, EER, EEEEHRITN Haas
5 Thomas %5 AR HREDITEA, AKRESR F#74 (LEED)™, ik (Auger) 3479,
FEMRREFL T84T (SLEEP)™ F0 Shelton NIEFIFHAEHMEWEE R, & 10751
BEZETX Ba gt T T M T HEKEL,

AICEE BN BaO 12 Ir EIIWFFR TAE, 18 & Te-BaO [tk ; RGN AN =70
WETEROTHERERAER, HiER Medicus PIk; BEMNXETERHLEE

= &t BaO % Ir W%

TEHEMNZEANTFHENBRIEREE AR BaO 7E Ir ER#HFFTITIED™,
1. LEER #:5E BaO HS K% HTh

LEER J5iEgRZFIF Shelton # 45, FERRM _LINA Ve SRR WK A0 A SRR F
HOBE, # LEED RYIIR, BRI AT ER Bragg U4t RIZE—ZERE B HIBRAr B AL W 4

ZIRY IR R/,
A Bl AWEBRE/NERAEXN T Fermi ERAIREE AL E, N
— B (an} R Y S

RH E, S EAX T Fermi BRRATRER, 2.m T 4 05100 Planck W/ 2= T H K

* 1980 48 12 B 16 HU .



3 33 F ¥ MAREEATREAYRRLER 153

REMEETRERSKAE, e BEINERBRIRENT Foni S8R0 EME
EY

ET=*52 [M]Z+Ec = 1,2,3-0000s (2>

2m

ZHEE 1(a)\(b),

///////////

—%¥ Bragg JT4¢

s,

t://///////
Ec e iid }"_

Fermi g% t _

Fermi g DL LA FRER ——

E st
) W BB 5L HL TR
(a) Bragg K4t
21077 £8 Ta
’ = ZEBIi'r‘(lOO) Tk
= 9 BaO F,,
« I
> " A,
ﬁ " 7“ ¢=13cV, x=0.6eV
£ 107t
Q*K L.
ey L
a | -
| V d=546A
1 ! 1 L i 1 ) -l i1 1

0 2 4 6 8 10 12 14
#T Fermi TERMIHLFHE R (V)
(b) EEE H Ta E Bragg 4
BEl1 Bragg REREHE

Fig. 1 Diagram indicating Bragg reflections
(a) Bragg reflection (b) Note poly crystalline Ta shows no Bragg reflection

Haas #1 Thomas ZETE CrILJT Rk Ir(100) _LEZE BaO, RJG7E 500°C Fin#h 2 4%,
BaO BIIRRYS Ir H AL MR 45° AT OALT Sk, BEMNEKERN 5464, 530
g HEYHR BaO HIRMREEL 5.52 A RM2E 1%, L RIRE HE 2 A,

SRIGH Shelton H:IE T k) (¢) MEFRETHMEHIIOFTRNEHL (o
— X) WAL, RIERBIEE T, BaO BJEREH Ba, ORI I ZEdh (BEH
2(a)). ¥ BaO REELEKRE O THI, &4 X ARZE, N Fermi RELL T e, #&IE T 1.4eV BUME
FHER (BEE 2(b)) 375 O, FRHEIN, N X BTG, 5K Fermi REZL R T ARMEREL, H
THRAE] p B SRR R,

2. % Dore % ARY Schottky # £ iMiA)1H

Dore 5 ANPMRESBE SESHAE— Schouky H22, BaO EAE, MGZ ZAM, &

HIZAREHET BaO H%H &, Haas HHMETHA BaOME, WMHRELF R s <1



154 BOF 2 @E R 3 %

100A BaO B

(85
500°C.2 44
$=1.85, £=06cV
600°C, 2 43 %k
=17, 2=0.6 eV
710°C,2 sy 4l
$==14, £=06cV

EMRGRE(EE )

B N I N R N TN S NS Y Y D I I |
0 2 4 6 8 10 12 14

Fermi 4% bt T-RE R (V)
(2) EBWET X RERS TH

BaO Rl

o ° 504 St
0 200A
1t )
P
N " :

S

—1k Fermi fit4
m\DmD%_ — e 14V ER
-2 ~onh AMERER

f 1 ) | m;}% 4.2 cV

l ( !
g 10 100 1000 10000
B % 0(FH L)

(b) HEX LI AER O LA L

B2

Fig. 2
(a) Note how X remains constant upon activation while ¢ is lowered
(b) Note how X begins to grow under tens of L of O, exposure

(RIS EIRAERR) B2 6 > 1 (R mBEARE), A Shelton EMEHE
W HE, DS Schouky HRRETFE, MATH 2X 107°A/cm? RS A RIS 1 BaO
B, MELERBRRAEEMEL, HILMIESHER. “BREMEH Schouky #4#
T, BAB A REAC R T BT FL IR L B,

Ir-BaO HJ{F0LS Dore % A AW (ERRAVIB AR, k1, 24 % £ BaO
T 1o AW, Bl ThS BaW PRI fi4 %15 1 BaO JZE 60 A—1004 Y, &HiTHS
ZIeER ZInE R E (S ERE 3() fE 5().
3. KT Zalm"EEBM T & B L AR A1 T A g Y S RO

ME 3(b) FTUEH, —MEREBER Ir-BaO A, % 960°C T, BRI
1.3 TR Ba, ik, M Ba-W HiR & H B R B 1P B T %1 _E BaO FOKEEHY
=

Kaisel*7E 1977 I FEY (Microwave Journal) iR 9. E1GEPFIEFT, Varian
A Spectra-Mat. FFEAH 1e-BaO [A%, MIIEEEEMWE LR Ir {15, Wil I #iE




3 3

T #: MAEEEAMREAD RN R 155

25

24+

,

’

2.0

1.9}~

EHT (V)

17

18]

1.6

1.5

14

0.01

0
G——"TU'Q'_‘- £ R BaO
—-—O-"’O—’—'Q" O o \~

LI Y
. N

.——A——— W BaO

Ir 4%

&\\\\\\\\\

gV

<
Hdh B
9 L BaO

AN
AN

>5A
O }} éiun BaO

%
_z_xﬁ 9

 BaO |
/’/{2 L5+ N
i Op/c/o,oﬁ . ]M §40°C
o ﬁ :\\‘\'\,
o—O-cn‘D% B B0 10} \\o\. 900°C
i l \ﬂ\_,i 960°C
. v o6A = | ®_ ow°c
8 2 vinA 8 l 1100°C
v ¥ os| !
- E JL: 1 — HlE
A
L ) ! ! , L ' & ) ! I. iiu_l
600 700 800 900 1000 1100 1200 o L 3 33
R T(°K) I r%:l,]}ﬂﬁm (cleOz)
() BaO FEfnE Fae BRI AE 4k (b) Ir-BaO WREHBNBREL RN RE
B 3
Fig. 3

(a) Work function changes as BaO films grow
(b) Ir-BaO concentration data and stable emission experiment
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(a) Comparison of emission values of various cathodes

(b) Life data of various cathodes
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(a) Indicating the similarity of an oxide cathode and thick films of BaO
(b) Auger analysis of the surface compositions of an oxide cathode (refer to table 1)
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(a) Experimental evidence of the sameness of
work function of different cathodes discussed
(refer to table 1)

(b) Indicating the sameness of work function
distribution of various cathodes
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RECENT PROGRESS IN STUDIES ON OXIDE CATHODES
USING SURFACE TECHNIQUES

Bian Peng

(Institute of Electronics, Academia Sinica)

A review is made of recent progress in the study of oxide cathodes using surface
techniques. Beginning with the careful and rather detailed studies of the thermionic pro-
perties of BaO, (thus leading to the Ir-BaO cathode initiated by the NRL group) we pass
over to report surface studies of the triple carbonate cathode thereby touching on the so-
called Medicus cathode.



