
TFE4188 - Introduc1on to Lecture 8

Clocks and PLLs
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Goal

Why do we need to generate clocks 

Introduc)on to PLLs
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Why
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1. 32 MHz crystal

2. 32 KiHz crystal

3. In PCB antenna

4. DC/DC inductor 
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16 MHz x 32 = 512 MHz PLL

AVDD

AVSS

PWRUP_1V8

CK_REF
CK

C
P

_
U

P
_

N
C

P
_
D

O
W

N

V
D

D
_
R

O
S

C

IBPSR_1U

V
L
P

F

C
K

_
F

B

V
L
P

F
Z

KICK

P
W

R
U

P
_
1
V

8
_
N

Updated

Library/Cell

Designer

Modified

Copyright

wulff

2023-01-22  22:00:43

Carsten Wulff Software

SUN_PLL

Carsten Wulff

SUN_PLL_ROSC

xaa5

A
V

D
D

CK

VDD_ROSC

P
W

R
U

P
_
1
V

8

A
V

S
S

SUN_PLL_DIVN

xaa6

A
V

D
D

CK_FB
CK

P
W

R
U

P
_
1
V

8

A
V

S
S

1

32

SUN_PLL_BIAS

xbb1

IB
P

S
R

_
1
U

PWRUP_1V8_N

A
V

S
S

BIAS

SUN_PLL_BUF

xaa4

A
V

D
D

VFB
VI

VO

V
B

N

A
V

S
S

SUN_PLL_LPF

xbb0

VLPFZ

A
V

S
S

V
L
P

F

SUN_PLL_CP

xaa1

A
V

D
D

CP_UP_N

LPFCP_DOWN

V
B

N

A
V

S
S

Kcp = Ibp/2pi

LPFZ

P
W

R
U

P
_
1
V

8

K
IC

K

SUN_PLL_PFD

xaa0

A
V

D
D

CP_UP_NCK_REF

CP_DOWNCK_FB

A
V

S
S

SUN_PLL_KICK

xaa3

AVDD KICK

KICK_NPWRUP_1V8

AVSS PWRUP_1V8_N

Carsten Wulff 2023 10



PLLs need calcula,on!
#noCowboyDesign
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16 MHz x 32 = 512 MHz PLL
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SUN_PLL_SKY130NM/
sim/ROSC/
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16 MHz x 32 = 512 MHz PLL
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16 MHz x 32 = 512 MHz PLL
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16 MHz x 32 = 512 MHz PLL
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Loop func)on Python model
sun_pll_sky130nm/py/pll.py
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SUN_PLL_SKY130NM
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16 MHz x 32 = 512 MHz PLL
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Ring oscillator with level shifter. 
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Divide by 32
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Current bias
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Charge pump
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Phase-Frequency Detector (PFD)
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