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Research State of the Ruthenium-Based Thick Film
Resistor Conduction Model
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( Hefei Institute of Intelligent Machines , Chinese Academy of Sciences, State Key Laboratories or Transducer of Technology , Hefei 230031, China)

Abstract: We introduced three kinds of thick film resistor( TFR) conductive model. These models all give out satisfac-
tory loading curves. Some defects are found. The relation of the resistivity with shape and size of the conductive phase
particles is not consistent with the experimental fact. Many influencing facts in the sintering of TFR can’t be shown in the
effective medium mode. Many parameters in the percolation model are obtained only from the empirical formulas. The
percolation model can reflect more influencing facts and interpret the relation of the sheet resistivity and the granularity of

conductive phase, as well as the relation of the sheet resistivity and the peak firing temperature .
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1 $5#% ( Chain Model)
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Hl SRHHEL
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Ko, &4 1 HAWHER P BIAREANSR

2 HAWEE P, SRIBBEFHREREX,
HHWTF:
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2 = i+_}:;_2+_z_2 (1)
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1+ & +m 4
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P, = Va#(k.m)v‘m (5)
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32 420 =V (8)
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2 B FEE R (Percolation Model)

BEERYRAREREHHNRRSAN K
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KPBAERZERNR 1991 5 Robert. W. Vest %
HEB B,

Robert. W. Vest tTA 8 7E RuO, & & & B 5, RuO,
RUFRERGE R FE, Ru0, FFEE R, X R
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£0.032~0.24 WEANKTHEHSRTFR-TMAHH
RE,

Vest tA 4 S8 B9 L B3R o, BT 38 5 X AR AY
BEIERD, TR,

Pm = Pa/ GPy P, Py (10)
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HTHESZSSHE G.P,.P, M P, RN EEHRE
TR —HEEEEXR,

v,/v, =1 - P, = 0.63 (11)
v,./v, = P./1 - P, = 0.59 (12)
v./vy =1~ P, =0.6 (13)
v/ v, = Py/1 - P, = 0.67 (14)

v BERFFHHENER,», EERBER, v £
BRPIBROER, P, REROFLERE, XER P,
=0.37, v, RS P IE B & “ T 5 (prechain) §) &
BLo BEE FABROER, P, E“BHE TR
BRE XEM0.4, P,,P, RRIEHAR TR
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CHERIT X THE 2 FimmEs

v, = 4R%(2 R, +3a) = 4R, (2 + 3b) (15)

vpe = a’{a +6 R,) = &’(1+6/5) (16)

b=a/R,, vﬁﬂﬁrﬁlﬁﬁmﬁiﬁ,

HUEXER B FHEEMERLA

Vo = v5/(vy + vy) = 4(2 4 38)/7(2 + b)°
(17)
HEHRBDE 2 PR EN, BRESH
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Pn = pu(l + 8/2)* = pu/C (18)
R (16).(17)H % 5,183
Vo = 3G =26 (19)
g£46017).(18) . BB V.5c X F
V., = 1.134G - 0.756 G** (20)
REREHEL, P, FUTHER
P, = A(P - P;)"; (21)
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@ TAKE

p=— " (22)
v, BERWER, o, BEBBREBER,,R, 431K
SHEMEENEE, S FW R, =0.11 ym, R, =2

pmo
BEFBEMRX(22)RAKRQLED P, B9FKE

&
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(23)
P, #AKXITF :
P, = (vy - v, )/ v,; (24)

v XA, v, A EHBEWNER, EXFH AR
% v.=0,V,=0.24; v, =0.75v,,V, =0.032, %
WK o BV, KBRS .
v, = v,(0.87 ~3.61V,) (25)
#EXRA()BE
P, = 0.13 + 3.61V, (26)
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Peh
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3 B HEEE (Effective Medium Model)
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BRSBTS R- VIR WA, X B/ N FTE,
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B3 ¢ FEMTXR

g o exp(~ r/d) (29)
Hrp 4 244 B ¥ BE 5 ( characteristic tunneling dis-

dg = 0 (28)

tance);r EFRHERE , ERBERPT RIS
A5 Bl Ingec - r, B} f(ln )R B S0. CHY
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g = gulp’ + (1= p")r/r,l (32)
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FEARBEFRBFE N 10 ~ 100 Mbps B ST SR

& B 1718 {5 R4 PPSeCo(Point to Point High Speed Se-

rial Communication System) ,iX — R &K KBENFE L
) AD7888 Fir K 5% Y 248 5K A b 7E & M B 2 [A] B

fre&t, (618 3 40 2 2% 6B 4 5C TL M 5 1O 3K B 48 I 4

4 HERIF

HIT/DIR RIS FHRBHEARLEHNERIF, HEH

KUATEBRBREN ST BN ERRL

F. RMIKBTANRZEEREEMNILABTE MERERNRENRETEL, HRGTFEAHT
MEEAERMUESL B, EHFOINERATE  FE BEBERTFOEBMUKFEMELKFIT
ik, PPSeCo BT BN ARAMMBENIHITHIR TTRIEFNER,

H,mE 6 B , B Ae ¥ B 7] LAK Bl 25Mbps.

A 3 3]y (1]
D‘Dp—40b e J<} °
oE -+ 8 1 8 o
& - T

B6 ¥RIIHRA

(2]

7E PPSeCo BT EMA L L EAKN ERAHAN
BRAWMEL, N FRERMEH, WRXRAT HFE

4, 9 PPSeCo % I 9 LVDS (Low Voltage
Signaling) L BEORE, UUERT £3

Differential

somv g9z [

SMES , B R A B/ K s # T 38 (EMI, Electro -

Magnetic Interference) , TR K 5L TTREE 1o

A A A W X R X R AKX R R A A X XA X X XA X X X

(L% 378 A)
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