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Robust Design of Transistor Amplifier Applying Taguchi Method

Hiroo Aox1

Today, development of electric apparatus using simulators is widely spread. However, it is
doubtful whether high reliability design is carried out only by the simulation methods. Quality
engineering is the knowledge/methodology known as Taguchi methods applied to various fields. So

this paper describes that combination the simulation and the Taguchi methods is useful to robust

design of electric circuit. From the result it was clarified that the factors of ratio of bias resistors is

most affect SN ratio: In regard to the sensitivity, collector current and load resistance are

significantly affect.
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£1 HIHAETF
pi

A7 1 2 3

A HBHIR, (Q) 0 6.8
B KR, (kQ) 10 22 33
C HEHIHL Ry (R,+R,) 0.1 0.2 0.4
D HEHLR, Icx 1 ()| Ic=3(mA)| Ic=5(mA)
E [2A4AL (uH) 10 22 56
F |[a>F o4 (uF) 12 10 8
G HEHLR, (Q) 470 820 200)
H BEHIR, (Q) 0 22| 47
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RT 1 2 3

B 5HT M| ASEE@WY) 5 | 10 20
ErETF F |B¥%k(kHz) | 125 250 500
BERTF N |[BE (C) 25 80
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L11=5X 1564 10X 312420 X 620=16300
L21=5X 156+ 10X 314+ 20X 633=16580
L31=5X 155.7+ 10 X 316+20 X 641.6=16781
L12=5X 155+ 10X 31120 X 620=16285
La2=5X 155.6+10 X 312.7+20 X 631=16525
La2=5X 156.7+10 X 313.9+20 X 637.6=16675
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= (Lll +L21 +L3| +L12 +L22 .*-1‘32)2
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y 1|1 |11 l1f1]1]1
21| 1f{2]2(2]2]2]¢2
31|13 |[3|3]3|3]3
41|21 1]2]2|3]s3
51|22 2]3]3|1]1
6f 1 {233 {1]1|2]2
7171 (312|113 ]|2]3
g1 13|2|3l2]1]3]1
o 1|3 |3 |t1|3]|2]|1]2
1021 |1 ]3f[3|2]2!1
12|12 |1{1]3]|3]z2
1202 (1 |3|2|21|1]3
132 (212 [3]1]3]2
1422231 ]2]1]3
15 2 2312321
16 2 3]1 (3 ({2{3|1]2
1712 (3|21 [3]1]2]s3s
18 2 | 33| 2]1]2]3]1

£4 ERBR (1) oflET—¥
M1 M2 | M3 | g

5mV | 10mV | 20mV

N1 (s8i8)1F1(125kHz)| 156.0 312.0| 620.0f L11 16300

25°C [F2(250kHz)| 156.0/ 314.0{ 633.0 L21 16580
F3(500kHz)| 157,7| 316.0| 641.6 L31 16781

N2 (#iR)| F1(125kHz)| 155.0f 311.0] 620.0 L12 16285

80°C |F2(250kHz)| 155.6f 312.7 631.0 L22 16525
F3(500kHz)| 156.7 313.9| 637.6 L32 16675
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L, + L, + L312 +L," + Ly, + Lszz

SN(F)xﬂ = ’
~ 8, = Spp =13.8 E=3)
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S, =8; =85 =Sy ~Syys =70 (E=12)
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V,=5e=584
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£5 SNHLLERE
Hifz (dB)
NO.{SNEL| JREE | NO.|SN M| RREE
1 |22.5[29.96] 10 |9.24| 48.52
2 [2.06[44.40] 11 |2.10( 23.02
3 10.80(36.70| 12 |0.34/ 39.84
4 |22.4[22.60| 13 [13.79] 31.54
5 {2.98[39.64] 14 |3.36] 43.72
6 |0.65[48.99| 15 |0.07 | 35.85
7 [14.3[43.72| 16 |9.67 | 43.32
8 {4.12[36.65] 17 |2.09| 35.37
9 |0.23[31.35] 18 |1.07] 32.17
8y 7.78 ] 37.11
£6 FBOERME
Bz (dB)
580} BT Fl5
ez 14.96 -0.77 15.73
SN =1 14.32 2.59 11.73
o e 43.84 44.36 -0.52 |
ReR 43.72 44.46 = -0.74
weEmE
St _s5o (=19)
15
SN
(8, -V.)
n=10log— -2249 (B)
VN
TREE

S = 101og6i(s,, -V,)=29.56 (dB)
r
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