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I Common Object in All Electronic Devices
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I Spread Spectrum Clock Technique
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I EMI Problem
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I SSCG Approach
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IConventional SSCG Problems

A @ Wasting huge bandwidth
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I Exclusive Noise Spectrum Selection
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Our Target: EMI Limit
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I Goal

To compete with conventional methods,
Our method should be:

v’ Effective
v Simple
v’ Low cost
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I Converters Path

Devices miniaturization, speed, high frequency
LSpreading A2 oversampling Applications

LTime domain signal processing

— From A2ADC to AXTDC
— From A2DAC to ?7?
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I Time Domain v.s. Voltage Domain
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B AZDAC & AZ DTC Analogy
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I Pulse Cycle Modulation
B Output Pulse Cycle Period =f (D, )

Exa. : (D

_=10110)
Dout — 0 Dout = 1
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I PCMAXDTC — Configuration
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I Pulse Position Modulation
B Output pulse position (or phase) = g(D )

Ex. (D=10110)
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I PPMAXLDTC - Configuration
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I Pulse Width Modulation
mOutput pulse width = A(D,_ . )

Exa. : (D,,=10110)
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I PWMAXDTC - Configuration
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I Pseudo Random Jitter
BmOutput pulse cycle = kD, ,}h)

Exa. : (D,,=10110)
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I PRJAXDTC - Configuration
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I Compound DTC...
PCMDTC: based on digital Input Alter T |S o
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I SSGC with Exclusive Noise Spectrum using AXDTC

Digital Pulse =
Te_1 (base), T =nT, Tp =mI, @ =2mq/n Sou .
0
PCMASDTC o,
notc 2|nH —nLI s
K=|ng—nt|—1,Ing —nr|—2,---, 1.

ng >, nr =123 4,...,

defined asng = Tu/Tc ,nr =T /Tc.

PPMAZDTC [f __K ]

lgg — qr|”°

K:|QH_QL|_1,|QH_QL|_2,,1
qa > qu =1,2,3,4,...,

defined as qH — nH(ng/Zﬂ'), qr — nL(gbL/?ﬂ').
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I SSGC using Delta-Sigma DTC

~

Digital Pulse =4
Te_1 (base), T =nT, Tp =mI, @ =2mq/n Sou . s
@ T
PWMA2DTC -
fnotch — fs (3)
imu —my|
K = |mH—mL|—1,|mH—mL|—2,---,1.
mg > mr =12 34,...,
defined as mpyg = ;—Ié, mr = ;—é
4
PRJAYDTC | froen = KT, | @

K=G-1,G-2,---,1.
(G is the greatest common divisor between p and q

P:|nH1—nL|,q=|nH2—nL|. 30
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B Result - Clock’s PSD (Without DTC)
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B PCMAZDTC
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B PPMAZDTC
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PWMAXDTC
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B PRIAZDTC
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B Compound DTC: PRIWPAZDTC
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I Adaptive DTC
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B Adaptive PCM DTC
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B Adaptive PCM DTC
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B Adaptive PCM DTC
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B Adaptive PCM DTC
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I Result

+ Completely Digital Circuit
+ High Frequency clock

Spread Spectrum Clock Generator With

(Adaptive) Exclusive Noise Spectrum
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