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Abstract This paper investigates multi-tone signals for short-time and high quality testing of analog circuit

frequency response. There is a big demand for automotive, medical and infrastructure application LSIs. There

analog circuit portion is the key, and its low cost and high quality testing is very important and challenging. The

multi-tone signals can be used there effectively, and we clarify some of their characteristics.
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Fig. 1 Example of analog test (analog filter)

TN =R R OSE. T A MRICAST

LIEZDEEEE 2 —7 S8, ZOHN2—2>FTHUE
TOMENDD, TDOEL O LTHLNIFFE, (AHND

2 TRTAR— PRI ZER L, JIE iﬂ“%&f%é?*fu&
T ANE ORBEERNE RS,

Gain ﬁ‘z*ﬁl
w w,
1 Wy n w
A o
0,
A Ay
/ N
@ O

I W] Wy Wy

X2 HR— FHX
Fig. 2 Bode plot

Ll —DOOREMRIZH LT, B—AEEEAA—7
SE WO T, 7 A MR DN TLE S, TORMK
BTl F b= EEERWD, BEHE AL —
TERTEFERLEDY VT h—EBET ARD
ANEEELELTHWS &, T A M 2 KIEICHIET 5 =
EWNARETH B, Bz X, 10 O I NVT A MEBTT
ANEITHIEA. v VF b= EEZ WD Z & T, Bt
EZDHE V0D TT A NEITH ZENTED,

F720 b9 —2OFLRE LT AR E I D558 H T
bd, VTN N EEORET. AT HERIZEED
ffEE=FTHLERDS, LML, v VF h—E5IC
BWTIX, BT 2 L 5 ICATE B OEEE LR OAAE
BB TH D DT, ANRFOET=F RN AT LD, Zh
WCE-T, TAMTRERZEL ZERHARTH D,

—H T wNVTF b=V EFEERTLIRELE LT, — A

176



B0 OEERSPNSL o TLEIDTHAF Iy
TJVLVUVVNNEL o TLEIZERD D, FTIEREE
DBLFZ (T TH) ICANTLEMAELERELRAELTL
EH, TUVTERERRWIFEEZASTILTLEI EEATLE
72D J VA NT 77 HEME L, KRR E I A T2~
NF =V BEEEANTDHIEN, FAFIv I LTk
REL LIHAEREORBEEMT DDA TH S,
(2:2) <ILF +r—2UEF L SNR DEER

v NVF =V EFIIUTORTH LD IS,

s(t) =K i cos (273\]7(1: + (l)k) = (1)
k=1

ZZTmid A b=tk NiZ— A o A2 RS, S
EREEOAN L PE-1<s({t)<1ELIZEE KiZvLT
N — BB ORKIBIEOW I & 725,

BRIEEBRIC S END ) A AESTEETH D720 KN
K& < RIUTEAWEL D SNR #LETH LN TE B,
ZORER, BERIBRELRY ) A XKy OFBEIMZ
HIENTEDLOT, RBERT A MEFEAERTE 5,

(2:3) LRI 7I4E (KEER)

JLVANTy 2R EX, =2l RMS (root-mean-
square) DL THOL LI, WHEFEL LIFEIN D, ZOHEHR
INEWIFEEE—ZMENREH LTV RNnEWnD) Z L7z,
BAEEEZNSSMR B ENTEDL, JVANT 7 I ¥
BT NTY ZNEFERLTERLESLF h— 550
YIialb—va UERNERRT D,

X 3 IR THANAERFRICBNTIE, VAN 77
X 1.4 LD ENEHHFETED,

Sinewave Crest Factor
PEAK LEVEL = 1.41421356 (Sqrt(2))

RMS LEVEL = 1.0

CREST FACTOR = PEAK / RMS

M3 Z7LALN77 27 2OHBAMEZEOLES)

Fig. 3 Explanation of crest factor in case of sine wave.
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Fig. 5 Multi-tone signals using Newman algorithm
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Fig. 6 Relationship between m and crest factor
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Fig. 10 Histogram of random numbers
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Fig. 11 Multi-tone signals with random initial phases
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Fig. 12 Relationship between m and crest factor
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Fig. 13 Multi-tone signal with zero initial phase
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Fig. 14 Relationship between m and crest factor
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