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j X sin(2mfiyt) DERRAGE

73O EJLRILE-TaILA%FE,
(RCRYIz—XT4ILA)

I;;, = cos(wt)

_®_. RC . I, =Acos(wt+6) David Hilbert
Polyphase 1862 - 1943

Filter —— Qout = Asin(wt + 0)
vV oV
Qin =
[ AHESHSEAE/ERESEER |

[2] Y. Tamura, R. Sekiyama, K. Asami, H. Kobayashi,
"RC Polyphase Filter As Complex Analog Hilbert Filter", IEEE ICSICT (Oct. 2016).
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0 0 0 0
1 1 1 1
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BlRR2YTUT DREKRE 7 FREE

RS fREE: B = —
N tmax
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N: K ERMSREES B
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Example : ANEEREKE fi, = 19.386 [kHz]
£ BAEDESD R RS [kHz) (EVIFFTRAY M)
[kHz] | RIRBEEE[kHz] | ¢ =1[ms] | t,. = 10 [ms] |t = 100 [ms] | t,., = 1000 [ms]
3 1.386 1 (2/3) 1.4 (15/30) | 1.39(140/300) | 1.386 (1387/3000)
5 4.386 4 (5/5) 4.4 (45/50) | 4.39 (440/500) | 4.386 (4387/5000)
7 5.386 5 (6/7) 5.4 (55/70) | 5.39 (540/700) | 5.386 (5387/7000)
11 8.386 8 (9/11) 8.4 (85/110) | 8.39 (840/1100) | 8.386 (8387/11000)
13 6.386 6 (7/13) 6.4 (65/130) | 6.39 (640/1300) | 6.386 (6387/13000)
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Input:  x(t)
Output: y(t)
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8 -100r -
E 2001 L \ -
g -300
(%— _400 | | | | | | | | | | | 1 | | | | | |
01 23 456 7 8 9101112131415161?1819202122232425262?282930
Frequency [MHz]
HiR{E VIal—daviER HiRE VIalb—iaviER
Freq. | Power | Residue freq. | Power Freq. | Power | Residue freq. | Power
[MHz] | [dBc] [MHZz] [dBc] [MHz] | [dBc] [MHz] [dBc]
fi 70 0.00 2 0.00 2f1 — f> 80 -48.4 12 -48.4
f2 60 -6.07 9 -6.07 2fo — f1 50 -54.4 16 -54.4
3f1 210 -51.9 6 -51.9 2fi + 15 200 -48.4 13 -48.4
312 180 -70.0 10 -70.0 2fo + fi 190 -54.4 3 -54.4
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YT B f, = 19 MHz
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E 200 -
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(%' _400 | | | | | | | | | | | | 1 | | | | | | | |
0 1 2 3 456 78 9101112131415161?18192021222324252627282930
Frequency [MHz]
HiR{E VIal—daviER HiRE VIalb—iaviER
Freq. | Power | Residue freq. | Power Freq. | Power | Residue freq. | Power
[MHz] | [dBc] [MHZz] [dBc] [MHz] | [dBc] [MHz] [dBc]
fi 70 0.00 13 0.00 2f1 — f> 80 -48.4 4 -48.4
f2 60 -6.07 3 -6.07 2fo — f1 50 -54.4 12 -54.4
3f1 210 -51.9 -51.9 2fi + 15 200 -48.4 10 -48.4
312 180 -70.0 9 -70.0 2fo + fi 190 -54.4 0 -54.4
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HoT) O RIRE: fi3 = 23 MHz

30/42

—_— 0 I I I I I I
S, -100 -
\ \ :
S -300F
UQ)- _400 | | | | | | | | | | | | | |
0 1 2 3 456 78 9101112131415161?1819202122232425262?282930
Frequency [MHZz]
HiR{E VIal—daviER HiRE VIalb—iaviER
Freq. | Power | Residue freq. | Power Freq. | Power | Residue freq. | Power
[MHz] | [dBc] [MHZz] [dBc] [MHz] | [dBc] [MHz] [dBc]
fi 70 0.00 1 0.00 2f1 — f> 80 -48.4 11 -48.4
f2 60 -6.07 14 -6.07 2fo — f1 50 -54.4 4 -54.4
3f1 210 -51.9 3 -51.9 2fi + 15 200 -48.4 16 -48.4
312 180 -70.0 19 -70.0 2fo + fi 190 -54.4 6 -54.4




2b—2 R EBRZal—2 3y (f, = 29 MHz)

YT B fo, = 29 MHz
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. 0
S -100f \
§ -200 - 1
S -300F (U - i
(%- —400 L |
0 1 2 3 456 78 9101112131415161?1819202122232425262?282930
Frequency [MHz]
HiR{E VIal—daviER HiRE VIalb—iaviER
Freq. | Power | Residue freq. | Power Freq. | Power | Residue freq. | Power
[MHz] | [dBc] [MHZz] [dBc] [MHz] | [dBc] [MHz] [dBc]
fi 70 0.00 12 0.00 2f1 — f> 80 -48.4 22 -48.4
f2 60 -6.07 -6.07 2fo — f1 50 -54.4 21 -54.4
3f1 210 -51.9 -51.9 2fi + 15 200 -48.4 26 -48.4
312 180 -70.0 6 -70.0 2fo + fi 190 -54.4 16 -54.4
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_ 0
5 100t
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S =300 F— ﬁ"t--“
(%' _400 | | | | | | | |
0 1 2 3 456 78 9101112131415161?18192021222324252627282930
Frequency [MHz]
HiR{E VIal—daviER HiRE VIalb—iaviER
Freq. | Power | Residue freq. | Power Freq. | Power | Residue freq. | Power
[MHz] | [dBc] [MHZz] [dBc] [MHz] | [dBc] [MHz] [dBc]
fi 70 0.00 8 0.00 2f1 — f> 80 -48.4 18 -48.4
f2 60 -6.07 29 -6.07 2fo — f1 50 -54.4 19 -54.4
3f1 210 -51.9 24 -51.9 2fi + 15 200 -48.4 14 -48.4
312 180 -70.0 25 -70.0 2fo + fi 190 -54.4 4 -54.4
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Bluetooth basic rate (BR)

Fv TR 2402 + k [MHz], k =0,1,2,-,78
F 0 F LR 1 MHz

%1515 1 Msps Gaussian Frequency Shift Keying (GFSK)
BT#5: 0.5

ZEf+E%8: 0.28 ~ 0.35

GFSK{ES: 2.402 GHz ~ 2.480 GHz TREIR#ARvEL Y

FRRY LTIV %
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F!) 7 EKE: 2405 MHz

{£5: Gaussian filtered PRBS-9 (BT = 0.5)
ZEREE: 0.3

BTV T EIRE

BEkER S L—a &

fs1 =7 MHz, f,,= 11 MHz, f,3= 13 MHz, f,,= 17 MHz
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Number
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heory for RF/AMS Testing

(1777-1855)

“‘Number theory is

the queen of mathematics”

Past Number theory
Beautiful and mysterious
NEVER practical

For information communication processing
=) good match to digital technology

-

Number theory application
for RF/AMS device testing is a frontier.
9 There are great chances for new discovering! .

~




