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Biography: Atsushi Motozawa received B.S. and M.S. degrees in
electrical engineering from Gunma University, Gunma, Japan, in
2006 and 2008, respectively. He joined Renesas Technology
Corp., Takasaki, Japan, in 2008, where he was engaged in
development of an RX analog front end for NFC LSlIs. From 2010
to 2014, he was with Renesas Electronics Corp., Kawasaki, Japan,
where he was engaged in designing sensors and a low power
BGR for industrial ICs, and PLLs for automotive ICs. From 2014,
he was with Renesas System Design, Co., Ltd. Since 2017, he has
been with Renesas Electronics Corp., Kodaira, Japan. He is
engaged in designing PLLs for SoCs.
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PLL transfer function and Bode Plot

_ CCO
PFD CP Filter GM [ wcco \
Pinfrad] out[A] 1 sRC+1 [Velv) cco[A]ﬁf 1 | outlrad
T sC, sRCp+1 S
Ofb[rad] o
Divider
A
Open loop NT
Transfer function \
+ . -40dB/dec
0o = Kccolep . 1 Imeeq SRC, +1 o N
0P = 2N 2 C RC., +1 ST -20dB/dec
msm ke ST é S |odB ﬂ\ Log()
| 1 28 § -40dB/dec
PoleslHz] 0 0 27RrC,, £ o :N
1 :
- = -90 '
Zero[Hz] 2nRC, ko
Kool R87®
ccolecp9m_eq © Log(f)
Crossover freq.[Hz] = 5 -180 =7
A. Motozawa \ [ ] (ZT[)ZN - Page46




Open loop Gain [dB]

PLL open loop line on Nichols Chart

60dB r 1 [ S [
Nichols chart. 60 Bode chart
40 - 8 —
ol ’0’2_5(;]_8_ — -\ 0-dB | Q 5 40
201 //’ —]__(_jEi _ \\ s é % 20
I 7~ 3da. o - Log(f
10 | \\I\ I}QB— B /' ] @) O 0 :g( )
0dB s
-10f= = SRse—— 1248 '20
2 -9
-40 |- ~40 dB| 8 i
¢ $-135
~60 NI S 0 A SN S S SN S f-1[80d[egf rr ¢ rroror r £60dB GC-) %
-360-345-330-315-300-285-270-255-240-225-210-195-180-165-150-135-120-105 -90 -75 -60 -45 -30 -15 0 Q_ : Log(f)
Open Loop Phase [deg] O 180
B The X-axis: Open loop Phase
The Y-axis: Open loop Gain
Dashed circles: Closed loop Gain
B [f the open loop line passes by the right side of
the red cross(-180deg, 0dB), the system is stable.
B System is stable as long as the open loop gain is large enough
A. Motozawa Page47



EEWD

B 75O ERZETHZHS T
AMPEEIFED T E T TIXEN LY
B Two-stage AMPDE%E
VEZRRKROES SN
VLALT7ORDIEK
B FIIL—TOEFHDEMR
VNI 7RO RIESFFE
v'Doublet® fZ#t
B ZEEEEMN
V2O XX
B PLLOURTLEEET. L—T
=> 2022F07H128 (k)
FA0RIBERE7FOJ EBRBMES
"PLLEZETER |

https://kobaweb.ei.st.gunma-u.ac.jp/analog-web/a_data/data-2022-07-12.html L
A. Motozawa Page43

Ql
/



https://kobaweb.ei.st.gunma-u.ac.jp/analog-web/a_data/data-2022-07-12.html

2% 3K

3]EF

RIABRAFHRE, 19985

A. Motozawa

TR EE, BTSN ETMATLABIZ LA $|EIE

11208 & ILSIERETE D= DCMOS7FH a7 =R A
"1 CQi kR, 20054

Z]EEEIMJZ'I EZER, Behzad Razavi & 773045 CMOSEKFE
o R D EXET, b AR ALE, 20034

MDA

Page49



