
© 2025 Renesas Electronics Corporation. All rights reserved. 

Example of capacitor placement
U2B24FCC BGA468
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Decoupling capacitors

◼ Capacitor placement and number of capacitors: Please refer page 3 to 4.

➢ Capacitors has been kept as close as feasible to the related supply pin.

◼ Types of capacitors: 

➢ 0.1uF, 0.22uF, 10uF or higher*1 ceramic capacitor (Low ESR/ESL is required) 

*1: This is expected value. Please follow the Power IC specification.

➢ 10uF 3-terminal ceramic capacitor (Very low ESR/ESL is required) 

◼ 3-terminal capacitor

➢ 3-terminal capacitor is recommended for reduction of radiation noise.
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10nF

U2B24FCC
SYSTEM

Digital GND

Core voltage

Example of capacitor placement 
U2B24FCC BGA468 SBMD=1

page 3

Legend 3-terminal

capacitor

capacitor

(If not specified; 

- expected value is 0.1uF.

- please connect GND terminal of capacitors 

to a nearby VSS or AnVSS ball) 

capacitor

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

U2B24FCC
Analog

ADSVCC (C27)

ADSVREFH (D28)

ADSVCL (C29)

ADSVREFL (T27)

ADSVSS (A29, A30, 
B30, C28)

A0VCC (D24)

A0VREFH (C24)

A0VSS (D25)

A1VCC (D19)

A1VREFH (C19)

A1VSS (D18)

A2VCC (J27)

A2VREFH (K28)

A2VSS (K27)

A3VCC (R27)

A3VREFH (R28)

A3VSS (T27)

AFCVCC (M27)

AFCVSS (N27)

Digital IO
E0VCC (B1. C2)

VSS(A1, A2, B2, C3)

E0VCC (AJ28, AK29)

E1VCC (AH27)

VSS(AH28, AJ29, 
AJ30, AK30)

E2VCC (AG3)

VSS(AJ2, AK1)

LVDVCC (R1)

VSS(R2)

GETH0PVCC (K3)

GETH0BVCC (K4)

GETH0VCL (L4)

GETH1VCL (J4)

VSS

EMUVCC(R18)

EMUVDD(M18)

EMUVDD(N19)

VSS(Thermal ball)

10uF feed-through 

capacitor as decoupling

(Recommended)

10uF feed-through capacitor

as filter (Recommended)

U2B24FCC

0.22uF

It is recommended that the capacitor for 

AnVREF is closer to related pin than the 

capacitor for AnVCC.

Example capacitor connection for BGA468 package.

Example in gray square 

shows the connection 

for VDD external power 

supply. Please refer the 

SVR guideline, if SVR 

used. 

SYSVCC (AH1)

RAMSVCL (AC4)

VSS

J0VCC (AJ1)

J1VCC (AH2)

VSS

VCC (H3)

OSCVCC (N1)

VSS

SVRDRVCC (AK3)

SVRDRVSS (AJ3, AK2)

SVRAVCC (AK4)

SVRAVSS (AJ4)

AWOVCL(W13)

VDD (Thermal ball)

VSS(Thermal ball)
x8

Gigabit Ethernet (3.3V)

0.22uF

0.22uF
0.22uF

47uF

Analog GND

…

DeepSTOP, AWOVDD Built-in REG Power Supply

2.2uF 22uF
0.01uF

inductor

(TDK: MMZ1005Y471C 

or equivalent.)

Emulation(5V/3.3V)

Emulation(1.09V)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

A
VSS(N

C)
VSS

P33_1

3

P33_1

2

P33_1

1

P33_1

0
P33_9 P33_8 P33_7 P33_6 P33_5 P33_4 P33_3 P33_2 P33_1 P33_0 AN111 AN110 AN101 AN100 AN051 AN050 AN033 AN032 AN021 AN020 AN003 AN001

ADSV

SS

ADSV

SS(NC)
A

B E0VCC VSS P32_4
P31_1

2

P31_1

1

P31_1

0
P31_9 P31_8 P31_7 P31_6 P31_5 P31_4 P31_3 P31_2 P31_1 P31_0 AN112 AN113 AN102 AN053 AN052 AN041 AN043 AN031 AN022 AN010 AN011 AN002 AN000

ADSV

SS
B

C
P31_1

4
E0VCC VSS P32_3 P32_2 P32_0 P34_4 P34_2 P34_0

P30_1

2

P30_1

1

P30_1

0
P30_9 P30_8 P30_7 AN121 AN120 AN103

A1VRE

FH
AN061 AN060 AN042 AN040

A0VRE

FH
AN013 AN012

ADSV

CC

ADSV

SS

ADSV

CL
AN200 C

D
P31_1

5

P31_1

3
P32_5 P32_1 P34_3 P34_1 P30_6 P30_5 P30_4 P30_3 P30_2 P30_1 P30_0 AN123 AN122 A1VSS A1VCC AN063 AN062 AN030 AN023 A0VCC A0VSS

ADSV

REFH
AN202 AN201 D

E P23_1 P23_0 P32_6
ADSV

REFL
AN203 AN221 E

F P23_5 P23_4 P23_3 P23_2 AN210 AN211 AN213 AN231 F

G P23_7 P23_6 P24_1 P24_0 AN220 AN233 AN230 AN223 G

H VSS VSS VCC P24_2 AN212 AN222 AN240 AN232 H

J

ETH1_

SG_TX

D_N

ETH1_

SG_TX

D_P

VSS
GETH1

VCL
A2VCC AN242 AN241 AN243 J

K

ETH1_

SG_R

XD_N

ETH1_

SG_R

XD_P

GETH0

PVCC

GETH0

BVCC
A2VSS

A2VRE

FH
AN250 AN251 K

L

ETH0_

SG_TX

D_N

ETH0_

SG_TX

D_P

VSS
GETH0

VCL
AN252 AN260 AN253 AN261 L

M

ETH0_

SG_R

XD_N

ETH0_

SG_R

XD_P

VSS

ETH_S

G_REF

CLK

VSS VSS VDD VDD
CICRE

FN

CICRE

FP

EMUV

DD
VSS

AFCV

CC
AN262 AN263 AN270 M

N
OSCV

CC
VSS P25_2

P25_1

0
VDD VSS VSS VSS VSS VSS VSS

EMUV

DD

AFCVS

S
AN271 AN272 AN273 N

P EXTAL XTAL
P25_1

1
P25_7 VDD VSS VSS VSS VSS VSS VSS VDD AN300 AN301 AN302 AN303 P

R
LVDVC

C
VSS P25_9 P25_8 TODN0 VSS VSS VSS VSS VSS

EMUV

CC
VDD A3VCC

A3VRE

FH
AN310 AN311 R

T
P21_3

(RHSIF)

P21_2

(RHSIF)
P22_3 P22_0 TODP0 VSS VSS VSS VSS VSS

AURO

RES
VDD A3VSS AN312 AN313 AN360 T

U
P21_5

(RHSIF)

P21_4

(RHSIF)
P22_1 P22_2 VDD MSYNZ VSS VSS VSS VSS VSS VDD AN361 AN362 AN363 AN370 U

V
P24_5

(RHSIF)

P24_4

(RHSIF)
P24_3 P22_4 VDD VSS EVTO0 VSS VSS VSS VSS VDD AN371 AN372 AN373 AN380 V

W
P24_7

(RHSIF)

P24_6

(RHSIF)
P22_5 P22_6 VSS

AWOV

CL
VDD VDD VDD VDD VSS VSS AN381 AN382 AN383 AN390 W

Y
P25_3

(RHSB+)

P25_4

(RHSB+)
P22_8 P22_7 P00_5 AN391 AN392 AN393 Y

AA
P25_5

(RHSB+)

P25_6

(RHSB+)

P22_1

0
P22_9 P00_4

P00_1

1

P02_1

0

P02_1

1
AA

AB
P25_13

(RHSB+)

P25_12

(RHSB+)

P22_1

2

P22_1

1
P00_3

P00_1

0
P02_8 P02_9 AB

AC
P25_15

(RHSB+)

P25_14

(RHSB+)

P22_1

3

RAMS

VCL
P00_2 P00_9 P02_6 P02_7 AC

AD TRST FLMD0
RES_

OUT
SBMD P00_1 P00_8 P02_4 P02_5 AD

AE

ERRO

ROUT_

M

TCK
RES_I

N

PWRC

TL
P00_0 P00_7 P02_2 P02_3 AE

AF TMS TDI
VMON

OUTZ
P00_6 P02_0 P02_1 AF

AG TDO DRDY E2VCC P20_0 P20_7 P15_3 P15_7
P15_1

1
P14_6 P14_8

P14_1

0

P14_1

2
P12_1 P12_5 P13_8

P13_1

1
P11_0 P11_4 P11_9

P10_1

0

P10_1

2

P10_1

4
P01_9 P01_3 P01_4 P01_5 AG

AH
SYSVC

C
J1VCC

SVRN

GATE

SVRP

GATE
P20_1 P20_4 P15_0 P15_4 P15_8

P15_1

2
P14_7 P14_9

P14_1

1
P12_0 P12_2 P12_6 P13_9

P13_1

2
P11_1 P11_5 P11_8

P11_1

0

P10_1

1

P10_1

3
P01_8

P01_1

1
E1VCC VSS P01_6 P01_7 AH

AJ J0VCC VSS
SVRD

RVSS

SVRA

VSS
P20_2 P20_5 P15_1 P15_5 P15_9 P14_0 P14_2

P13_0

(RHSB/

MSPI)

P13_2

(RHSB/

MSPI)

P14_5

(MSPI)
P12_3 P12_7

P13_1

0

P13_1

3
P11_2 P11_6

P10_1

(RHSB/

MSPI)

P10_3

(RHSB/

MSPI)

P10_5

(MSPI)
P10_7 P10_9

P01_1

2

P01_1

3
E0VCC VSS VSS AJ

AK
VSS(N

C)

SVRD

RVSS

SVRD

RVCC

SVRA

VCC
P20_3 P20_6 P15_2 P15_6

P15_1

0
P14_1 P14_3

P13_1

(RHSB/

MSPI)

P13_3

(RHSB/

MSPI)

P14_4

(MSPI)
P12_4 P12_8 P12_9

P13_1

4
P11_3 P11_7

P10_0

(RHSB/

MSPI)

P10_2

(RHSB/

MSPI)

P10_4

(MSPI)
P10_6 P10_8

P01_1

0

P01_1

4

P01_1

5
E0VCC

VSS(N

C)
AK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

A
VSS(N

C)
VSS

P33_1

3

P33_1

2

P33_1

1

P33_1

0
P33_9 P33_8 P33_7 P33_6 P33_5 P33_4 P33_3 P33_2 P33_1 P33_0 AN111 AN110 AN101 AN100 AN051 AN050 AN033 AN032 AN021 AN020 AN003 AN001

ADSV

SS

ADSV

SS(NC)
A

B E0VCC VSS P32_4
P31_1

2

P31_1

1

P31_1

0
P31_9 P31_8 P31_7 P31_6 P31_5 P31_4 P31_3 P31_2 P31_1 P31_0 AN112 AN113 AN102 AN053 AN052 AN041 AN043 AN031 AN022 AN010 AN011 AN002 AN000

ADSV

SS
B

C
P31_1

4
E0VCC VSS P32_3 P32_2 P32_0 P34_4 P34_2 P34_0

P30_1

2

P30_1

1

P30_1

0
P30_9 P30_8 P30_7 AN121 AN120 AN103

A1VRE

FH
AN061 AN060 AN042 AN040

A0VRE

FH
AN013 AN012

ADSV

CC

ADSV

SS

ADSV

CL
AN200 C

D
P31_1

5

P31_1

3
P32_5 P32_1 P34_3 P34_1 P30_6 P30_5 P30_4 P30_3 P30_2 P30_1 P30_0 AN123 AN122 A1VSS A1VCC AN063 AN062 AN030 AN023 A0VCC A0VSS

ADSV

REFH
AN202 AN201 D

E P23_1 P23_0 P32_6
ADSV

REFL
AN203 AN221 E

F P23_5 P23_4 P23_3 P23_2 AN210 AN211 AN213 AN231 F

G P23_7 P23_6 P24_1 P24_0 AN220 AN233 AN230 AN223 G

H VSS VSS VCC P24_2 AN212 AN222 AN240 AN232 H

J

ETH1_

SG_TX

D_N

ETH1_

SG_TX

D_P

VSS
GETH1

VCL
A2VCC AN242 AN241 AN243 J

K

ETH1_

SG_R

XD_N

ETH1_

SG_R

XD_P

GETH0

PVCC

GETH0

BVCC
A2VSS

A2VRE

FH
AN250 AN251 K

L

ETH0_

SG_TX

D_N

ETH0_

SG_TX

D_P

VSS
GETH0

VCL
AN252 AN260 AN253 AN261 L

M

ETH0_

SG_R

XD_N

ETH0_

SG_R

XD_P

VSS

ETH_S

G_REF

CLK

VSS VSS VDD VDD
CICRE

FN

CICRE

FP

EMUV

DD
VSS

AFCV

CC
AN262 AN263 AN270 M

N
OSCV

CC
VSS P25_2

P25_1

0
VDD VSS VSS VSS VSS VSS VSS

EMUV

DD

AFCVS

S
AN271 AN272 AN273 N

P EXTAL XTAL
P25_1

1
P25_7 VDD VSS VSS VSS VSS VSS VSS VDD AN300 AN301 AN302 AN303 P

R
LVDVC

C
VSS P25_9 P25_8 TODN0 VSS VSS VSS VSS VSS

EMUV

CC
VDD A3VCC

A3VRE

FH
AN310 AN311 R

T
P21_3

(RHSIF)

P21_2

(RHSIF)
P22_3 P22_0 TODP0 VSS VSS VSS VSS VSS

AURO

RES
VDD A3VSS AN312 AN313 AN360 T

U
P21_5

(RHSIF)

P21_4

(RHSIF)
P22_1 P22_2 VDD MSYNZ VSS VSS VSS VSS VSS VDD AN361 AN362 AN363 AN370 U

V
P24_5

(RHSIF)

P24_4

(RHSIF)
P24_3 P22_4 VDD VSS EVTO0 VSS VSS VSS VSS VDD AN371 AN372 AN373 AN380 V

W
P24_7

(RHSIF)

P24_6

(RHSIF)
P22_5 P22_6 VSS

AWOV

CL
VDD VDD VDD VDD VSS VSS AN381 AN382 AN383 AN390 W

Y
P25_3

(RHSB+)

P25_4

(RHSB+)
P22_8 P22_7 P00_5 AN391 AN392 AN393 Y

AA
P25_5

(RHSB+)

P25_6

(RHSB+)

P22_1

0
P22_9 P00_4

P00_1

1

P02_1

0

P02_1

1
AA

AB
P25_13

(RHSB+)

P25_12

(RHSB+)

P22_1

2

P22_1

1
P00_3

P00_1

0
P02_8 P02_9 AB

AC
P25_15

(RHSB+)

P25_14

(RHSB+)

P22_1

3

RAMS

VCL
P00_2 P00_9 P02_6 P02_7 AC

AD TRST FLMD0
RES_

OUT
SBMD P00_1 P00_8 P02_4 P02_5 AD

AE

ERRO

ROUT_

M

TCK
RES_I

N

PWRC

TL
P00_0 P00_7 P02_2 P02_3 AE

AF TMS TDI
VMON

OUTZ
P00_6 P02_0 P02_1 AF

AG TDO DRDY E2VCC P20_0 P20_7 P15_3 P15_7
P15_1

1
P14_6 P14_8

P14_1

0

P14_1

2
P12_1 P12_5 P13_8

P13_1

1
P11_0 P11_4 P11_9

P10_1

0

P10_1

2

P10_1

4
P01_9 P01_3 P01_4 P01_5 AG

AH
SYSVC

C
J1VCC

SVRN

GATE

SVRP

GATE
P20_1 P20_4 P15_0 P15_4 P15_8

P15_1

2
P14_7 P14_9

P14_1

1
P12_0 P12_2 P12_6 P13_9

P13_1

2
P11_1 P11_5 P11_8

P11_1

0

P10_1

1

P10_1

3
P01_8

P01_1

1
E1VCC VSS P01_6 P01_7 AH

AJ J0VCC VSS
SVRD

RVSS

SVRA

VSS
P20_2 P20_5 P15_1 P15_5 P15_9 P14_0 P14_2

P13_0

(RHSB/

MSPI)

P13_2

(RHSB/

MSPI)

P14_5

(MSPI)
P12_3 P12_7

P13_1

0

P13_1

3
P11_2 P11_6

P10_1

(RHSB/

MSPI)

P10_3

(RHSB/

MSPI)

P10_5

(MSPI)
P10_7 P10_9

P01_1

2

P01_1

3
E0VCC VSS VSS AJ

AK
VSS(N

C)

SVRD

RVSS

SVRD

RVCC

SVRA

VCC
P20_3 P20_6 P15_2 P15_6

P15_1

0
P14_1 P14_3

P13_1

(RHSB/

MSPI)

P13_3

(RHSB/

MSPI)

P14_4

(MSPI)
P12_4 P12_8 P12_9

P13_1

4
P11_3 P11_7

P10_0

(RHSB/

MSPI)

P10_2

(RHSB/

MSPI)

P10_4

(MSPI)
P10_6 P10_8

P01_1

0

P01_1

4

P01_1

5
E0VCC

VSS(N

C)
AK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

PCB layout guidelines -Top layer / Bottom layer-
U2B24FCC BGA468 SBMD=1

Example capacitor placement for BGA468 package

Legend

3-terminal capacitor (analog, Digital IO)

capacitor (analog, Digital IO)

(The capacitance is 0.1uF  if 

not specified.) 

capacitor (system)

(The capacitance is 0.1uF  if 

not specified.) 

capacitor (Core voltage)

(The capacitance is 0.1uF  if 

not specified.) 

capacitor (analog, Digital IO)

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

capacitor (system)

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

capacitor (Core voltage)

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

3-terminal capacitor (Core voltage)

Top Layer Bottom Layer

Analog 5V

3.3V VDD

Core

Voltage

47uF Digital 5V

Digital 5V

V
D

D

VCC

E
M

U
V

C
C

2
.2

u
F

A
3
V

R
E

F
H

Please 

refer 

the SVR 

guideline, 

if SVR 

used.

E0VCC

V
D

D

VDD VDD

V
D

D
E

M
U

V
D

D

0
.0

1
u
F

V
D

D

VDD VDD

AWOVCL

0.22uF

A
F

C
V

C
C

A
2
V

C
C

A
2
V

R
E

F
H

A1VCC

A1VREFH

A0VCC

A0VREFH

A
1
V

C
C

A1VREFH

E
0
V

C
C A
D

S
V

C
L

1
0
n
F

G
E

T
H

0

P
V

C
C

GETH0

BVCC

GETH1VCL 

0.22uF

G
E

T
H

0
V

C
L

0
.2

2
u

F

O
S

C
V

C
C

L
V

D
V

C
C

R
A

M
S

V
C

L
E

2
V

C
C

S
Y

S
V

C
C

J
1
V

C
C

J
0
V

C
C

EMUVDD

0.01uF

E1VCC

A1VREFH

Please 

refer 

the SVR 

guideline, 

if SVR 

used.

DeepSTOP, AWOVDD Built-in REG Power Supply

E
M

U
V

D
D

EMUVDD

E
M

U
V

C
C

2
2
u
F

E
M

U
V

C
C

In
d
u
c
to

r

A
3
V

C
C

page 4
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10nF

U2B24FCC
SYSTEM

Digital GND

Core voltage

Example of capacitor placement 
U2B24FCC BGA468 SBMD=0

Legend 3-terminal

capacitor

capacitor

(If not specified; 

- expected value is 0.1uF.

- please connect GND terminal of capacitors 

to a nearby VSS or AnVSS ball) 

capacitor

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

U2B24FCC
Analog

ADSVCC (C27)

ADSVREFH (D28)

ADSVCL (C29)

ADSVREFL (T27)

ADSVSS (A29, A30, 
B30, C28)

A0VCC (D24)

A0VREFH (C24)

A0VSS (D25)

A1VCC (D19)

A1VREFH (C19)

A1VSS (D18)

A2VCC (J27)

A2VREFH (K28)

A2VSS (K27)

A3VCC (R27)

A3VREFH (R28)

A3VSS (T27)

AFCVCC (M27)

AFCVSS (N27)

Digital IO
E0VCC (B1. C2)

VSS(A1, A2, B2, C3)

E0VCC (AJ28, AK29)

E1VCC (AH27)

VSS(AH28, AJ29, 
AJ30, AK30)

E2VCC (AG3)

VSS(AJ2, AK1)

LVDVCC (R1)

VSS(R2)

GETH0PVCC (K3)

GETH0BVCC (K4)

GETH0VCL (L4)

GETH1VCL (J4)

VSS

EMUVCC(R18)

EMUVDD(M18)

EMUVDD(N19)

VSS(Thermal ball)

10uF feed-through 

capacitor as decoupling

(Recommended)

10uF feed-through capacitor

as filter (Recommended)

U2B24FCC

0.22uF

It is recommended that the capacitor for 

AnVREF is closer to related pin than the 

capacitor for AnVCC.

Example capacitor connection for BGA468 package.

Example in gray square 

shows the connection 

for VDD external power 

supply. Please refer the 

SVR guideline, if SVR 

used. 

SYSVCC (AH1)

RAMSVCL (AC4)

VSS

J0VCC (AJ1)

J1VCC (AH2)

VSS

VCC (H3)

OSCVCC (N1)

VSS

SVRDRVCC (AK3)

SVRDRVSS (AJ3, AK2)

SVRAVCC (AK4)

SVRAVSS (AJ4)

AWOVCL(W13)

VDD (Thermal ball)

VSS(Thermal ball)
0.047uFx2, 0.1uFx2, 

0.22uFx1, 

1uFx2, 4.7uFx1

Gigabit Ethernet (3.3V)

0.22uF

0.22uF

47uF

Analog GND

…

Power off stby, AWOVDD External Power Supply

0.01uF

inductor

(TDK: MMZ1005Y471C 

or equivalent.)

Emulation(5V/3.3V)

Emulation(1.09V)
2.2uF 22uF
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

A
VSS(N

C)
VSS

P33_1

3

P33_1

2

P33_1

1

P33_1

0
P33_9 P33_8 P33_7 P33_6 P33_5 P33_4 P33_3 P33_2 P33_1 P33_0 AN111 AN110 AN101 AN100 AN051 AN050 AN033 AN032 AN021 AN020 AN003 AN001

ADSV

SS

ADSV

SS(NC)
A

B E0VCC VSS P32_4
P31_1

2

P31_1

1

P31_1

0
P31_9 P31_8 P31_7 P31_6 P31_5 P31_4 P31_3 P31_2 P31_1 P31_0 AN112 AN113 AN102 AN053 AN052 AN041 AN043 AN031 AN022 AN010 AN011 AN002 AN000

ADSV

SS
B

C
P31_1

4
E0VCC VSS P32_3 P32_2 P32_0 P34_4 P34_2 P34_0

P30_1

2

P30_1

1

P30_1

0
P30_9 P30_8 P30_7 AN121 AN120 AN103

A1VRE

FH
AN061 AN060 AN042 AN040

A0VRE

FH
AN013 AN012

ADSV

CC

ADSV

SS

ADSV

CL
AN200 C

D
P31_1

5

P31_1

3
P32_5 P32_1 P34_3 P34_1 P30_6 P30_5 P30_4 P30_3 P30_2 P30_1 P30_0 AN123 AN122 A1VSS A1VCC AN063 AN062 AN030 AN023 A0VCC A0VSS

ADSV

REFH
AN202 AN201 D

E P23_1 P23_0 P32_6
ADSV

REFL
AN203 AN221 E

F P23_5 P23_4 P23_3 P23_2 AN210 AN211 AN213 AN231 F

G P23_7 P23_6 P24_1 P24_0 AN220 AN233 AN230 AN223 G

H VSS VSS VCC P24_2 AN212 AN222 AN240 AN232 H

J

ETH1_

SG_TX

D_N

ETH1_

SG_TX

D_P

VSS
GETH1

VCL
A2VCC AN242 AN241 AN243 J

K

ETH1_

SG_R

XD_N

ETH1_

SG_R

XD_P

GETH0

PVCC

GETH0

BVCC
A2VSS

A2VRE

FH
AN250 AN251 K

L

ETH0_

SG_TX

D_N

ETH0_

SG_TX

D_P

VSS
GETH0

VCL
AN252 AN260 AN253 AN261 L

M

ETH0_

SG_R

XD_N

ETH0_

SG_R

XD_P

VSS

ETH_S

G_REF

CLK

VSS VSS VDD VDD
CICRE

FN

CICRE

FP

EMUV

DD
VSS

AFCV

CC
AN262 AN263 AN270 M

N
OSCV

CC
VSS P25_2

P25_1

0
VDD VSS VSS VSS VSS VSS VSS

EMUV

DD

AFCVS

S
AN271 AN272 AN273 N

P EXTAL XTAL
P25_1

1
P25_7 VDD VSS VSS VSS VSS VSS VSS VDD AN300 AN301 AN302 AN303 P

R
LVDVC

C
VSS P25_9 P25_8 TODN0 VSS VSS VSS VSS VSS

EMUV

CC
VDD A3VCC

A3VRE

FH
AN310 AN311 R

T
P21_3

(RHSIF)

P21_2

(RHSIF)
P22_3 P22_0 TODP0 VSS VSS VSS VSS VSS

AURO

RES
VDD A3VSS AN312 AN313 AN360 T

U
P21_5

(RHSIF)

P21_4

(RHSIF)
P22_1 P22_2 VDD MSYNZ VSS VSS VSS VSS VSS VDD AN361 AN362 AN363 AN370 U

V
P24_5

(RHSIF)

P24_4

(RHSIF)
P24_3 P22_4 VDD VSS EVTO0 VSS VSS VSS VSS VDD AN371 AN372 AN373 AN380 V

W
P24_7

(RHSIF)

P24_6

(RHSIF)
P22_5 P22_6 VSS

AWOV

CL
VDD VDD VDD VDD VSS VSS AN381 AN382 AN383 AN390 W

Y
P25_3

(RHSB+)

P25_4

(RHSB+)
P22_8 P22_7 P00_5 AN391 AN392 AN393 Y

AA
P25_5

(RHSB+)

P25_6

(RHSB+)

P22_1

0
P22_9 P00_4

P00_1

1

P02_1

0

P02_1

1
AA

AB
P25_13

(RHSB+)

P25_12

(RHSB+)

P22_1

2

P22_1

1
P00_3

P00_1

0
P02_8 P02_9 AB

AC
P25_15

(RHSB+)

P25_14

(RHSB+)

P22_1

3

RAMS

VCL
P00_2 P00_9 P02_6 P02_7 AC

AD TRST FLMD0
RES_

OUT
SBMD P00_1 P00_8 P02_4 P02_5 AD

AE

ERRO

ROUT_

M

TCK
RES_I

N

PWRC

TL
P00_0 P00_7 P02_2 P02_3 AE

AF TMS TDI
VMON

OUTZ
P00_6 P02_0 P02_1 AF

AG TDO DRDY E2VCC P20_0 P20_7 P15_3 P15_7
P15_1

1
P14_6 P14_8

P14_1

0

P14_1

2
P12_1 P12_5 P13_8

P13_1

1
P11_0 P11_4 P11_9

P10_1

0

P10_1

2

P10_1

4
P01_9 P01_3 P01_4 P01_5 AG

AH
SYSVC

C
J1VCC

SVRN

GATE

SVRP

GATE
P20_1 P20_4 P15_0 P15_4 P15_8

P15_1

2
P14_7 P14_9

P14_1

1
P12_0 P12_2 P12_6 P13_9

P13_1

2
P11_1 P11_5 P11_8

P11_1

0

P10_1

1

P10_1

3
P01_8

P01_1

1
E1VCC VSS P01_6 P01_7 AH

AJ J0VCC VSS
SVRD

RVSS

SVRA

VSS
P20_2 P20_5 P15_1 P15_5 P15_9 P14_0 P14_2

P13_0

(RHSB/

MSPI)

P13_2

(RHSB/

MSPI)

P14_5

(MSPI)
P12_3 P12_7

P13_1

0

P13_1

3
P11_2 P11_6

P10_1

(RHSB/

MSPI)

P10_3

(RHSB/

MSPI)

P10_5

(MSPI)
P10_7 P10_9

P01_1

2

P01_1

3
E0VCC VSS VSS AJ

AK
VSS(N

C)

SVRD

RVSS

SVRD

RVCC

SVRA

VCC
P20_3 P20_6 P15_2 P15_6

P15_1

0
P14_1 P14_3

P13_1

(RHSB/

MSPI)

P13_3

(RHSB/

MSPI)

P14_4

(MSPI)
P12_4 P12_8 P12_9

P13_1

4
P11_3 P11_7

P10_0

(RHSB/

MSPI)

P10_2

(RHSB/

MSPI)

P10_4

(MSPI)
P10_6 P10_8

P01_1

0

P01_1

4

P01_1

5
E0VCC

VSS(N

C)
AK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

A
VSS(N

C)
VSS

P33_1

3

P33_1

2

P33_1

1

P33_1

0
P33_9 P33_8 P33_7 P33_6 P33_5 P33_4 P33_3 P33_2 P33_1 P33_0 AN111 AN110 AN101 AN100 AN051 AN050 AN033 AN032 AN021 AN020 AN003 AN001

ADSV

SS

ADSV

SS(NC)
A

B E0VCC VSS P32_4
P31_1

2

P31_1

1

P31_1

0
P31_9 P31_8 P31_7 P31_6 P31_5 P31_4 P31_3 P31_2 P31_1 P31_0 AN112 AN113 AN102 AN053 AN052 AN041 AN043 AN031 AN022 AN010 AN011 AN002 AN000

ADSV

SS
B

C
P31_1

4
E0VCC VSS P32_3 P32_2 P32_0 P34_4 P34_2 P34_0

P30_1

2

P30_1

1

P30_1

0
P30_9 P30_8 P30_7 AN121 AN120 AN103

A1VRE

FH
AN061 AN060 AN042 AN040

A0VRE

FH
AN013 AN012

ADSV

CC

ADSV

SS

ADSV

CL
AN200 C

D
P31_1

5

P31_1

3
P32_5 P32_1 P34_3 P34_1 P30_6 P30_5 P30_4 P30_3 P30_2 P30_1 P30_0 AN123 AN122 A1VSS A1VCC AN063 AN062 AN030 AN023 A0VCC A0VSS

ADSV

REFH
AN202 AN201 D

E P23_1 P23_0 P32_6
ADSV

REFL
AN203 AN221 E

F P23_5 P23_4 P23_3 P23_2 AN210 AN211 AN213 AN231 F

G P23_7 P23_6 P24_1 P24_0 AN220 AN233 AN230 AN223 G

H VSS VSS VCC P24_2 AN212 AN222 AN240 AN232 H

J

ETH1_

SG_TX

D_N

ETH1_

SG_TX

D_P

VSS
GETH1

VCL
A2VCC AN242 AN241 AN243 J

K

ETH1_

SG_R

XD_N

ETH1_

SG_R

XD_P

GETH0

PVCC

GETH0

BVCC
A2VSS

A2VRE

FH
AN250 AN251 K

L

ETH0_

SG_TX

D_N

ETH0_

SG_TX

D_P

VSS
GETH0

VCL
AN252 AN260 AN253 AN261 L

M

ETH0_

SG_R

XD_N

ETH0_

SG_R

XD_P

VSS

ETH_S

G_REF

CLK

VSS VSS VDD VDD
CICRE

FN

CICRE

FP

EMUV

DD
VSS

AFCV

CC
AN262 AN263 AN270 M

N
OSCV

CC
VSS P25_2

P25_1

0
VDD VSS VSS VSS VSS VSS VSS

EMUV

DD

AFCVS

S
AN271 AN272 AN273 N

P EXTAL XTAL
P25_1

1
P25_7 VDD VSS VSS VSS VSS VSS VSS VDD AN300 AN301 AN302 AN303 P

R
LVDVC

C
VSS P25_9 P25_8 TODN0 VSS VSS VSS VSS VSS

EMUV

CC
VDD A3VCC

A3VRE

FH
AN310 AN311 R

T
P21_3

(RHSIF)

P21_2

(RHSIF)
P22_3 P22_0 TODP0 VSS VSS VSS VSS VSS

AURO

RES
VDD A3VSS AN312 AN313 AN360 T

U
P21_5

(RHSIF)

P21_4

(RHSIF)
P22_1 P22_2 VDD MSYNZ VSS VSS VSS VSS VSS VDD AN361 AN362 AN363 AN370 U

V
P24_5

(RHSIF)

P24_4

(RHSIF)
P24_3 P22_4 VDD VSS EVTO0 VSS VSS VSS VSS VDD AN371 AN372 AN373 AN380 V

W
P24_7

(RHSIF)

P24_6

(RHSIF)
P22_5 P22_6 VSS

AWOV

CL
VDD VDD VDD VDD VSS VSS AN381 AN382 AN383 AN390 W

Y
P25_3

(RHSB+)

P25_4

(RHSB+)
P22_8 P22_7 P00_5 AN391 AN392 AN393 Y

AA
P25_5

(RHSB+)

P25_6

(RHSB+)

P22_1

0
P22_9 P00_4

P00_1

1

P02_1

0

P02_1

1
AA

AB
P25_13

(RHSB+)

P25_12

(RHSB+)

P22_1

2

P22_1

1
P00_3

P00_1

0
P02_8 P02_9 AB

AC
P25_15

(RHSB+)

P25_14

(RHSB+)

P22_1

3

RAMS

VCL
P00_2 P00_9 P02_6 P02_7 AC

AD TRST FLMD0
RES_

OUT
SBMD P00_1 P00_8 P02_4 P02_5 AD

AE

ERRO

ROUT_

M

TCK
RES_I

N

PWRC

TL
P00_0 P00_7 P02_2 P02_3 AE

AF TMS TDI
VMON

OUTZ
P00_6 P02_0 P02_1 AF

AG TDO DRDY E2VCC P20_0 P20_7 P15_3 P15_7
P15_1

1
P14_6 P14_8

P14_1

0

P14_1

2
P12_1 P12_5 P13_8

P13_1

1
P11_0 P11_4 P11_9

P10_1

0

P10_1

2

P10_1

4
P01_9 P01_3 P01_4 P01_5 AG

AH
SYSVC

C
J1VCC

SVRN

GATE

SVRP

GATE
P20_1 P20_4 P15_0 P15_4 P15_8

P15_1

2
P14_7 P14_9

P14_1

1
P12_0 P12_2 P12_6 P13_9

P13_1

2
P11_1 P11_5 P11_8

P11_1

0

P10_1

1

P10_1

3
P01_8

P01_1

1
E1VCC VSS P01_6 P01_7 AH

AJ J0VCC VSS
SVRD

RVSS

SVRA

VSS
P20_2 P20_5 P15_1 P15_5 P15_9 P14_0 P14_2

P13_0

(RHSB/

MSPI)

P13_2

(RHSB/

MSPI)

P14_5

(MSPI)
P12_3 P12_7

P13_1

0

P13_1

3
P11_2 P11_6

P10_1

(RHSB/

MSPI)

P10_3

(RHSB/

MSPI)

P10_5

(MSPI)
P10_7 P10_9

P01_1

2

P01_1

3
E0VCC VSS VSS AJ

AK
VSS(N

C)

SVRD

RVSS

SVRD

RVCC

SVRA

VCC
P20_3 P20_6 P15_2 P15_6

P15_1

0
P14_1 P14_3

P13_1

(RHSB/

MSPI)

P13_3

(RHSB/

MSPI)

P14_4

(MSPI)
P12_4 P12_8 P12_9

P13_1

4
P11_3 P11_7

P10_0

(RHSB/

MSPI)

P10_2

(RHSB/

MSPI)

P10_4

(MSPI)
P10_6 P10_8

P01_1

0

P01_1

4

P01_1

5
E0VCC

VSS(N

C)
AK

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

PCB layout guidelines -Top layer / Bottom layer-
U2B24FCC BGA468 SBMD=0

Example capacitor placement for BGA468 package

Legend

3-terminal capacitor (analog, Digital IO)

capacitor (analog, Digital IO)

(The capacitance is 0.1uF  if 

not specified.) 

capacitor (system)

(The capacitance is 0.1uF  if 

not specified.) 

capacitor (Core voltage)

(The capacitance is 0.1uF  if 

not specified.) 

capacitor (analog, Digital IO)

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

capacitor (system)

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

capacitor (Core voltage)

(Expected value is 10uF or higher.

Please follow the Power IC specification.)

3-terminal capacitor (Core voltage)

Top Layer Bottom Layer

Analog 5V

3.3V VDD

Core

Voltage

47uF Digital 5V

Digital 5V

V
D

D

0
.1

u
F

VCC

A
3
V

C
C

A
3
V

R
E

F
H

Please 

refer 

the SVR 

guideline, 

if SVR 

used.

E0VCC

V
D

D

1
u
F

VDD

4.7uF

VDD

0.047uF

V
D

D

0
.1

u
F

V
D

D

1
u
F

VDD

0.047uF

VDD

2.2uF

AWOVCL

0.1uF

A
F

C
V

C
C

A
2
V

C
C

A
2
V

R
E

F
H

A1VCC

A1VREFH

A0VCC

A0VREFH

A
1
V

C
C

A1VREFH

E
0
V

C
C A
D

S
V

C
L

1
0
n
F

G
E

T
H

0

P
V

C
C

GETH0

BVCC

O
S

C
V

C
C

L
V

D
V

C
C

R
A

M
S

V
C

L
E

2
V

C
C

S
Y

S
V

C
C

J
1
V

C
C

J
0
V

C
C

E1VCC

A1VREFH

Please 

refer 

the SVR 

guideline, 

if SVR 

used.

E
M

U
V

C
C

2
.2

u
F

E
M

U
V

D
D

0
.0

1
u
F

EMUVDD

0.01uF

E
M

U
V

D
D

EMUVDD

E
M

U
V

C
C

2
2
u
F

E
M

U
V

C
C

In
d
u
c
to

r

Power off stby, AWOVDD External Power Supply

GETH1VCL 

0.22uF

G
E

T
H

0
V

C
L

0
.2

2
u

F
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