RENESANS Application Note
RH850/U2A-EVA Group

Example of capacitor placement

Introduction

This document describes the example of capacitor placement of RH850/U2A-EVA Group in consideration of
EMC characteristics. The purpose of this document is to provide examples of PCB board design for reducing
EMC noise in ECU.However, the EMC noise value is not necessarily guaranteed.

You are fully responsible for the incorporation or any other use of the information of this document in the
design of your product or system. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these information.

Target Device
® RH850/U2A-EVA Group

» RH850/U2A16
» RH850/U2A8
» RH850/U2A6
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RH850/U2A-EVA Group Example of capacitor placement
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RH850/U2A-EVA Group Example of capacitor placement

1. Decoupling capacitors
1.1 Capacitor placement and number of capacitors

o Please refer Chapter.2 “Example of capacitor placement” and Chapter.3 “PCB layout guidelines -Top
layer / Bottom layer-".

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

1.2 Types of capacitors

e 0.1uF, 0.22uF, 10uF or higher™ ceramic capacitor (Low ESR/ESL is required)
*1: This is expected value. Please follow the Power IC specification.

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

1.3 3-terminal capacitor
3-terminal capacitor is recommended for reduction of radiation noise.

1.4 How to connect capacitors and power supply/GND
Connections as shown in the diagram below are recommended.

BGA connection VIA is the VIA to connect BGA ball to capacitor. This VIA should not be connected to
the inner power/ground layer.

Inner layer connection VIA is the VIA to connect capacitor to inner power/ground layer.

Connect in the order of inner layer power supply /GND -> capacitor -> U2A BALL
Inner layer connection VIA Inner layer connection VIA

BGA connection VIA BGA connection VIA
|
First layer /' ’/
‘-‘ e —” Power/GND is paired
Connect a capacitor between BALL
PN - (Wire the power supply and GND
as parallel as possible)
Second layer |
Ex) Power suppl inner layer |}
) PPy, connection
T~
_._. 1 RF
Third Iayer inner layer
EX) GND 1 connection
— Do not connect the BGA connection
VIA to the inner layer power ground! !
()
Fourth layer ’ -
B o == current path
L Pty
BGA connection
U2A BALL U2A BALL
RO1AN5376EJ0120 Rev.1.20 Page 3 of 32
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RH850/U2A-EVA Group

Example of capacitor placement

2. Example of capacitor placement

2.1 Example capacitor connection for BGA516 package (U2A16)

EMC improvement ferrite

C35 C36 C37

SVRDRVCC (G20)
SVRDRVSS (F19)

SVRAVCC (G21)
SVRAVSS (F22)

\/Core voltage

B 2>

Tw ¥

as filter (Recommended)

VDD (K30) ES
VDD (P20, P30) -
VDD (V29, V30) T

VDD (AJ9) —9-
VDD (R10) -
VDD (W21) _‘LT
VSS e
C38 - - -C43
VDD (Thermal ball) -
VSS(Thermal ball) = x8
C44 - - - C51

Please refer the SVR
guideline, if SVR used.

beads(Recommended
U2A16 pralo U2A16 ( )
9 FB1 Digital 10
AOVCC (AJ3, AK3) = == EOVCC (B28) —o—
AOVCC (AE9) 2 T c1 EOVCC (H30) T _l_c17-rc1s
AOVREFH (AE8) |1 EOVCC (AC29, AC30) T
AOVSS (10, AR = —» EOVCC (AJ7) o \
7
o AD8 AEL Gy | 3 o o5 Analog GND EOVCC (AJ17) 2T
EOVCC (K17) = 10uF feed-
A1VCC (AH1, AH2) =f= EOVCC (U21) —9— rsrczjl.éif;:;%e;cnor
AIVCC (ABB) 9 T EOVCC (AA15) _?_T (Recommended)
AIVREFH (AC6) |=——t—t— VSS =
A1VSS_(AD6, AD7, —%— c18 - - -C25
A6, AJT, AKI) c6 c7 8 EIVCC (AA2) 9
E1VCC (K13) 2T
A2VCC (AH29, AH30) = I EIVCC (P10) =T
A2VCC (AB24 -
(AB24) = Evee (86) (2
A2VREFH (AC24) —— vss
e o
ARUZ, W AB3%, [co cro o c26 - - €29
AJ29, AJ30, AK29, E2VCC (AA17) |22
AK30) It is recommended that the capacitor for vss -
AnVREF is closertorelated pin than the €30
capacitor for AnVCC.
LVDVCC (J17) [—¢=
-
Gigabit Ethernet (3.3V) A
GETHOPVCC (M22) = = — €31
GETHORVCC (N22) 2 T
GETHOBVCC (R21) -
0.22uF
GETHOVCL (K22) =3_
VsS ¢
C12 C13 C14 C15
U2A16 SYSTEM
SYSVCC (L21) = = >
Open Cc33 -rcsz
AWOVCL (W17)
AWOVCL (F23) =y 0.22uF Digital GND
VSS —o— >
C34
VCC (K11) 9
VCC (M10) _T‘___ Example in gray square
VCC (U10) _T__'_ shows the connection for
VSS — l VDD external power supply.

FB2

If you are supplying VDD power
directly froman external power
supplyIC, we recommend
inserting ferrite bead .

Itis not recommended to
implement FB2 when using SVR.

10uF feed-through capacitor

Ferrite beads (FB1, FB2) are unnecessary unless
there is a problem with EMC. However, when
designing the board layout, it is recommended to
provide pads and mount 0Q resistors of the same
size. This makesit easier to experiment with EMC
improvements.

Legend == capacitor

(If not specified;
- expected valueis 0.1uF.

to anearby VSS ball)

% capacitor

(Expected value is 10uF or higher.
Please follow the Power IC specification.)
- please connectGND terminal of capacitors

'\J 3-terminal

capacitor

ol Ferrite beads

Reference: Regarding the VDD capacitors, if the emission characteristics worsen due to resonance at a specific frequency, it may be

improved by changing the capacitance within the range of 1nF to 1uF.
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RH850/U2A-EVA Group Example of capacitor placement

2.2 Example capacitor connection for BGA373 package (U2A16/U2A8)

U2A16/U2A8 U2A16/U2A8
Analog
AOVCC (AM,QE% = T -
T c1 EMC improvement ferrite
AOVREFH (AB4) - T beads(Recommended)
AOVSS (ﬁm,ﬁmj = , > fB1
B2 AR | 3 a4 Analog GND ¥ Digital 10
EOVCC (D18) —9-
EOVCC (T22) ——¢= C17T T cie
A1VCC (AB1,AB2 . EOVCC (AB12) |——-
AC2) T YE3
A1VREFH (AC1) |—¢—
A1VSS (AC3,AD1, o C18-C20
AD2, AET1) 6 C7 10uF feed-through
capacitor as
E1vVCC (D9, D10) - decoupling
E1VCC (W4 — (Recommended)
A2VCC (AD22, APZ3 . (M4) |
AE2Z] = T VSS -
A2VREFH (AE23) | o €26 C27
A2VSS (AC22, AC23, .
NN BT E2VCC (AB14) 2=
AES) | L= vss =
It is recommended that the capacitor for €30
AnVREF is closer to related pin than the LVDVCC (D16) =
capacitor for AnVCC. ==
Gigabit Ethernet (3.3V) a1
GETHOPVCC (J23) = 2
GETHORVCC (K22) _'_
GETHOBVCC (K23) - 2
0.22uF
GETHOVCL (J22) —_
VSS |———s
C12 C13 C14 cCi15
U2A16/U2A8
SYSTEM
SYSVCC (H22) - 2 >
Open |C33 T
AWOVCL (T15) | ¢
AWOVCL (A22) —0.22uF
- »
vss C34 v Digital GND
vee (D7) *
VCC (K4) T Example in gray square
VCC(T4) |—¢—T show s the connection for
vss &= l VDD external pow er supply.
C35 C36 C37 Please refer the SVR
guideline, if SVR used.
SVRDRVCC (B17,C17)
SVRDRVSS (A16,B16) ——— ¢
SVRAVCC (B18,C18)
SVRAVSS (A19,B19) ——— ¢ F82
If you are supplying VDD power
directlyfrom an external power
supply IC, we recommend inserting
ferrite bead.
/ Itis not recommendedto implement
VDD (N4) o .f Core voltage FB2 when using SVR.
VDD (vV22) _?_T T'\ T Ferrite beads (FB1, FB2) are unnecessary unless
VSS = there is aproblemwith EMC. However, when
8G9 designing the board layout, itis recommended to
VDD (Thermal ball) - 10uF feed-through capacitor provide pads and mount 0Q resistors of the same
V8S(Thermal ball) i x8 as filter (Recommended) size. Thismakes it easier to experiment with EMC
Ca4 - - - C51 improvements.
Legend L capacitor == capacitor vy 3-terminal
(f not specified; T (Expected value is 10uF or higher. "} capacitor
- expected value is 0.1uF. Please follow the Pow er IC specification.)
- please connect GND terminal of capacitors oo Ferrite beads

to a nearby VSS ball)

Reference: Regarding the VDD capacitors, if the emission characteristics worsen due to resonance at a specific frequency, it may be
improved by changing the capacitance within the range of 1nF to 1uF.
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RH850/U2A-EVA Group Example of capacitor placement

2.3 Example capacitor connection for BGA292 package (U2A16/U2A8)

U2A16/U2A8 U2A16/U2A8
Anal
AOVCC (Y4) . e
T T c EMC improvement ferite
AOVREFH (Y3) f——e= beads(Recommended)
AOVSS (T5, T6, U4, —8— o FB1
w3, Y2)| 3 ca Analog GND Digital 10
EOVCC (E12) —9—
EOVCC (M16) ——¢—T— T cie
C17
A1VCC (U1) . EOVCC (T10) _?_T T
VSS
A1VREFH (V1) %= C18-C20
A1VSS (W1, W2, Y1) —8=
6 C7 10uF feed-through
capacitor as
E1VCC (E8) = decoupling
- Recommended
A2VCC (U19) 2 EiveC (o) T ( )
T VSS [—*
A2VREFH (V19) —¢= €26 C27
A2VSS (T16, U17, —== E2VCC (T12) X2
W25, Y18, Y20) [ LG9 Clo O =
It is recommended thatthe capacitor for =
ANnVREF is closer to related pin than te
capacitor for AnVCC. LVDVCC (D12) #
Gigabit Ethemet (3.3V) VSS a1
GETHOPVCC (G17) X S
GETHORVCC (H17) X T
GETHOBVCC (K16) -
0.22uF
GETHOVCL (E17) -
—_
VSS [ ¥ ¥
C12 C13 C14 C15
U2A16/U2A8
SYSTEM
SYSVCC (F16) o = >
open 33 T 32
AWOVCL (P12) |—x¢
AWOVCL (A18) F0.22uF
VSS 4 . — »
34 Digital GND
VCC (E6) -
VCC (G5) _?_" Example in gray square
VCC (M5) - shows the connecton for
# l VDD external power supply.
VSS et &6ty Please refer the SVR
guideline, if SVR used.
SVRDRVCC (B15)
SVRDRVSS (A14) ——— ¢
SVRAVCC (B16)
SVRAVSS (A17) ——
FB2
If you are supplying VDD power directly
from an external power supply IC we
recommend inserting ferrite bead .
/ Itis not recommended to implement
Core voltalge FB2 wh ingSVR.
VDD (K9) = .: o usllngs' beads (FB1, FB2) |
VDD (P16) |- errite beads , are unnecessary unless
(VSS) Tl TV\ T there is a problem with EMC. However, when
C38 C39 designing the board layout, itis recommended to
) provide pads and mount 0Q resistors of the same
VDD (Themal ball) |—g~ X8 10uF feed-through capacitor size. This makes it easier to experiment with EMC
VSS(Thermal ball) i as filter (Recommended) X
c44 - - - C51 improvements.
Legend capacitor = capacitor "/ 3-teminal
(If not specified; (Expected value is 10uF or higher. ~J  capacitor
- expected value is 0.1uF. Please follow the Power IC specification.)
- please connect GND terminal of capacitors oJll- Ferite beads
to a nearby VSS ball)

Reference: Regarding the VDD capacitors, if the emission characteristics worsen due to resonance at a specific frequency, it may be
improved by changing the capacitance within the range of 1nF to 1uF.
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RH850/U2A-EVA Group Example of capacitor placement

2.4 Example capacitor connection for BGA292 package (U2A6)

EMC improvement ferrite
U2A6 U2A6 beads(Recommended)
Fel Digital 10
Igital
AOVCC (Y4) - Analog. EOVCC (E12, D12) Ry
AOVREFH (Y3) fH c1 EOVCC (G17, H18, T ci6
AOVSS (T5, T6, U4, |—& T > H17. J16, K"g —— ‘1;1_
W3, Y2 c3 ca Analog GND EOVCC (M16) -
EOVCC (T10) j_T
==

10UF feed-through
€13-C15C31 uF Teecthroug

A1VCC (U1) = capacitor as
A1VREFH (V1) f‘hT ?:ecglnz::jnded)
A1VSS W1, W2, Y1) —o E1VCC (E8) .
ce ¢ E1VCC (5) e
VSS ——
A2vCC (U19) .
A2VREFH (V19) ﬁQ E2VCC (T12) [=2=
A2VSS (T16, U17, ——e VSS =
W20, Y19, Y20) | _C9 ci0 , 30

It is recommended that the capacitor for
ANnVREFH is closer to related pin than the
capacitor for AnVCC.

1)
Q
®
IS
N
S

U2A6
SYSTEM
SYSVCC (F16) - A = "
C33 C32
Open T
AWOVCL (P12)
AWOVCL (A18) F—m0-22uF
o >
vss C'34 Digital GND
VCC (E6) =
VCC (G5) T Example in gray square
VCC (M5) —T—T shows the connection for
- VDD external power
vss C35 C36 C37 supply. Please refer the
SVRDRVCC (B15) SVR guideline, if SVR used.
VRDRV 15
SVRDRVSS (A14)
SVRAVCC (B16)
SVRAVSS (A17)
FB2
If you are supplying VDD power directly
from an external power supply IC, we
recommend inserting ferrite bead .
/ It is not recommended to implement
Core voltage FB2 when using SVR.
VDD (K5) —9- iy
VDD (P16) | ¢ T T Ferrite beads (FB1, FB2) are unnecessary unless
Vss o l A8 there is a problem with EMC. However, when
Cc38 C39 designing the board layout, it is recommended to
ide pads and mount 0Q resistors of the same
VDD (Thermal ball . provi
( ) X 3 10uF feed-through capacitor size. This makes it easier to experiment with EMC
VSS (Thermal ball) o fil Re ded
C4:1 - o1 as filter (Recommended) improvements.
Legend 2 capacitor = capacitor ./ 3-terminal
(If not specified; T (Expected value is 10uF or higher. 7} capacitor
- expected value is 0.1uF. Please follow the Power IC specification.)
- please connect GND terminal of capacitors o[l :
to a nearby VSS ball) Ferrite beads

Reference: Regarding the VDD capacitors, if the emission characteristics worsen due to resonance at a specific frequency, it may be
improved by changing the capacitance within the range of 1nF to 1uF.
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RH850/U2A-EVA Group Example of capacitor placement

2.5 Example capacitor connection for BGA156 package (U2A6)

EMC improvement ferrite
U2A6 U2A6 beads(Recommended)
FBl/
Digital 10
AOVREFH (M2) v Analog EOVCC (€10) >
T T EOVCC (M10) ——¢— T T T
AOVSS (N2, P1) - »
Analog GND VSS
A1VREFH (M1) o 10uF feed-through
capacitor as
T E1VCC (C7) - decoupling
A1VSS (N1) * EIVCC (E3) (Recommended)
Itis recommended that the capacitor for VSS —o— J‘
ANVREFH is as close as possible to related
pin- E2VCC (M6, M7) [—e—¢-
VSS ——o—
U2A6
SYSTEM
SYSVCC (E12) i = >
o ¥
AWOVCL (K9) pen
AWOVCL (A13) [—0.22uF
o »
vss = ¢ ¢ Digtal GND
VCC (C5) =
VCC (H3) o T Example in gray square
T shows the connection for
VSS : VDD external power
supply. Please refer the
SVR guideline, if SVR used.
SVRDRVCC (B10)
SVRDRVSS (A9)
SVRAVCC (B11)
SVRAVSS (A12)
FB2
If you are supplying VDD power directly
from an external power supply IC, we
recommend inserting ferrite bead .
/ Itis not recommended to implement
VDD (C8) 5 ._‘ Core voltage FB2 when using SVR.
errite beads , are unnecessary unless
T Ferrite beads (FB1, FB2) |
VSS * % there is a problem with EMC. However, when
designingthe board layout, itisrecommended to
VDD (Thermal ball) > 10UF feed-through capacitor provi de.pads anq mognt 0Q reS|sFors of the same
VSS (Thermal ball) —_— x8 asfilter (Recommended) size. Thismakesiteasier to experiment with EMC
' improve ments.
Legend _®_ capacitor 2 capacitor /f 3-terminal
" (fnot specified; T (Expected value is 10uF or higher. "] capacitor
- expected value is 0.1uF. Please followthe Power IC specification.)
- please connect GND terminal of capacitors o{ll-# Ferite beads

to a nearby VSS ball)

Reference: Regarding the VDD capacitors, if the emission characteristics worsen due to resonance at a specific frequency, it may be
improved by changing the capacitance within the range of 1nF to 1uF.
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RH850/U2A-EVA Group Example of capacitor placement

2.6 Example capacitor connection for HLQFP176 package (U2A6)

EMC improvement ferrite
U2A6 U2A6 beads(Recommended)
FBl/
Digital 10
AOVREFH (45) . Analep EOVCC (81) . S
T T EOVCC (107) maat T
AOVSS (46) - nal GND= EOVCC (130) ———
nalog EovCe (151) |9
VSS [~
A1VREFH (43 10uF feed-through
“3) 2 capacitoras
E1VCC (11) = decoupling
A1VSS (44) L E1VCC (162) —T—_J'__ (Recommended)
VSS —é—
AVREFH (91) o E2VCC (68) o=
VSS ——
A2VSS (90)
Itis recommended that the capacitor for
AnVREFH is as closeas possibleto related
pin.
U2A6
SYSTEM
SYSVCC (125) - - >
AWOVCL (126) ——0.22uF
- »
vss Digital GND
VCC (20) =
vCcC (174) T Exampleingraysquare
shows the connection for
VssS T VDD external power
supply. Pleaserefer the
SVR guideline,if SVR used.
SVRDRVCC (147)
SVRDRVSS (144)
SVRAVCC (142)
SVRAVSS (143) — ¢
FB2
Ifyou are supplying VDD power directly
from an external power supply IC, we
recommend inserting ferritebead .
VDD (9, 18, 28, 61, 65, Itis notrecommended to implement
76, 82, 100, 109, 2?. 4 Core voltage FB2 when using SVR.
133,155, 156, 166 o o when using
x14 T T Ferrite beads (FB1, FB2) are unnecessary unless
VSS I % thereis a problemwith EMC. However, when
designingthe board layout, it isrecommended to
) provide pads to mount 0Q resistors of the same
10uF feed-through capacitor size. This makes it easierto experiment with EMC
as filter (Recommended) improvements.
Legend _2 capacitor = capacitor e 3-terminal
(If not specified; (Expected value is 10uF or higher. 7} capacitor
- expected value is 0.1uF. Please follow the Power IC specification.)
- please connect GND terminal of capacitors oJl-# Ferrite beads

to a nearby VSS ball)

Reference: Regarding the VDD capacitors, if the emission characteristics worsen due to resonance at a specific frequency, it may be
improved by changing the capacitance within the range of 1nF to 1uF.
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RH850/U2A-EVA Group Example of capacitor placement

2.7 Example capacitor connection for HLQFP144 package (U2A6)

EMC improv ement ferrite
U2A6 U2A6 beads(Recommended)
e Digital 10
AOVREFH (37) . Analgo EOVCC (65) > joita
EOVCC (84) = T
AOVSS (38) T Ana;)f GNIi EOVCC (107) = T
g EOvCC (121) |+
VSS |-
A1VREFH (35) . 10uF feed-through
T capacitor as
E1VCC (11) = decoupling
A1VSS (36) g E1VCC (133) —T—T (Recommended)
Vss —o-
A2VREFH (74) = E2VCC (56) 9=
T Vss
A2VSS (73) -
It is recommended that the capaditor for
AnVREFH is as close as possible to related
pin.
U2A6
YSTEM
SYSVCC (102) kS _GYSTEM
k2
AWOVCL (103) F—0.22uF l
o~ o
vss ¢ ' Digital GND
VCC (19) -
VCC (142) T Example in gray square
shows the connection for
VSs T VDD external power
- supply. Please refer the
SVR guideline, if SVR used.
SVRDRVCC (119)
SVRDRVSS (116)
SVRAVCC (114)
SVRAVSS (115) —————
FB2
If you are supplying VDD power directly
from an external power supply IC, we
recommend inserting ferrite bead .
D ggv 1 7'82§4' 9, 5§' It is not recommended toimplement
,66, . 110, o 4 Core voltage FB2 when using SVR.
(30PN = LN s 2
T T\ T Ferrite beads (FB1, FB2) are unnecessary unless
VSS ¢ there is a problem with EMC. However, when
designing the board layout, itis recommended to
10uF feed-through capacitor provide pads to mount 0Q resistors of the same
as filter (Recommended) size. This makes it easier to experiment with EMC
improvements.
Legend L anacitor =% capacitor " 3-terminal
(If not specified; T (Expected value is 10uF or higher. I capacitor
- expected valueis 0.1uF. Please follow the Power IC specification.)
- please connect GND terminal of capacitors oJlll-¢ Ferrite beads

to a nearby VSS ball)

Reference: Regarding the VDD capacitors, if the emission characteristics worsen due to resonance at a specific frequency, it may be
improved by changing the capacitance within the range of 1nF to 1uF.
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RH850/U2A-EVA Group

Example of capacitor placement

3. PCB layout guidelines -Top layer / Bottom layer-

3.1

Legend

]

specified.)

capacitor (system)

specified.)

specified.)

-
-
O

capacitor (analog, Digital 10)
(The capacitance is 0.1uF if not

(The capacitance is 0.1uF if not

capacitor (Core voltage)
(The capacitance is 0.1uF if not

capacitor (analog, Digital 10)
(Expected value is 10uF or higher.

8000

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 (analog,
Digital 10)

3-terminal capacitor (Core

Example capacitor placement for BGA516 package (U2A16)

Please follow the Power IC voltage)
specification.)
s [ o | 0w | v | 2] s« ] s w] ] s
vas | par | pass | e | e | peo | et | eas | eas | eer | ees
pass | e | pass | oo | pane vas | pas | pes | rano
o erio | e Please refer
he SVR
o | P12 | i3 t_e . . pos | po7 D
guideline, if
- EnEr SVR used. s | s |e
F | s | e rorz | port | F
o ris | s
w | P | e P | o
o] e | s Pz | s
i | P | pris P | s
o o | pro Pos | o7
wl ps | ez Pos | ps
w | pas | s proto | o
w | Pz | pros prote | piro
u| pus | s a0 | a2
T w2 | aees
w| pa | pis wors | ap
v | ez | pes w2 | ners
m| pas w22 | a2 s | wos | avos Pt | apas P
s Pioo ot
ac| ros a2
m| por | ros w0z | apos | apos | meos [ mvoto | paz | e | eas | pes | pes | paio | pere | pese | pos weis | weas a0
se| pos | pos weos | avos | mos | o | avos [ aport | pas | ean | ees | ez | e | e | eais | e woir | weas [ae
| pos | ez reas | wero | e
pus | pas | Pt o | pis | e | eir | eis | i [ e | e | e | pes | poss | pers | e | pas w50 | apat
PR P o | o | n | e | s | %] w || 7] 6| ]| x]|al|z]|= 7 | =

Top Layer
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RH850/U2A-EVA Group Example of capacitor placement

Digital 5V

R W 6| 6| » | a | 2| 5| a ]| s | s ]| a] s s ]| w
povr | pavs | eaunt | ez | pao | pas | s | pes | per | ees ot | pos | pos A
T T e e vz | pae | pas | pas | poto o | roz s
o prio | pris E1VCC Please refer govee || res | es |
o ez | eis L . ros | ror |0
guideline, if
s || s SVR used. mu || mo |
£ | s | s patz | pas | pms | pms | pws | e | pats | pats | pan por2 | ponn | F
Y S e P ta | pmro | pme | s | s | P2 | pao | pave | perz | peo || s p22 | r20 | ese
| e | pra P00 | Pioy LVDVCC P2t | e
3| e | e Pz | pos pais | peia | oz | pors | poro | ez | p2s P2o | 7 | e2s | pao Pss | ez
P Ty e Pios | pros ras vz | Pz | p2s res | pos
L[ Pt | Proo P06 | P107 216 VCC E1vVCC EOVCC @
3 28
wl s | ez vee 5 Q| e
te} o
N[ ps | e Pt | prote pire rxoamme 20 )
| Z2m
2 fole
o e | e I3 TR [ [
@@
< m
sS4
R | P1812 | P1813 P10_14 | PI70 P172 oI [RX_ DATAN| 03 P05
o
T [ pieno | pian Pt | a2 pra | pra Py pose | pera
g
ul e | e avzto | ezt o 2 ros Poro | pots
< 38
Io)
v | eis | ez wrs | ap2s w215 8 poo porz | pes
wl ees | ps wzs | apay wss | aps T pes | per
v | P2 EOVCC E2VCC apao | a2 Pes | Pes
| e wras | avos vaur v [ pan | apes wis | B | ros | res
<
I}
| Pio = apots | aporz | paea | paus | pase | pase | paato | pass | paume (3] Po2
m
o o A2VREFH Pt
T
w| ror | pes spos | oo | sz | peo | paa | pas | pas | et | piiz | s | pae | pus wis | meis | a0
ae| pos | pos weor | mpos | meont | pas | pas | pas | par | pas | pen | et | pats it | neus | ne
aeio | apato | AR
nes it | aeer2 | ac
Pz iz | pia | pis | pis | i | i iz | pane | pare | e arats | apais
Pzt pia | pis | eir | pis | eian | e | e | et | pas | pass | para | e neso | apste
. W | % | w | w | s | 6| 7| 8| 6| a]|a]|a 7 | =

Analog 5V

Bottom Layer

RO1AN5376EJ0120 Rev.1.20 Page 12 of 32
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RH850/U2A-EVA Group Example of capacitor placement

BGA516 Bypass capacitor and VIA placement

© : BGA connection VIA
(2 : Inner layer connection VIA
(the number is the destination layer number)

Connect from the 2nd layer (VDD layer) to the 1st layer BGA PAD
through the bypass capacitar (C42) on the 6th layer.

OOmee®
00 =06

From the BGA PAD on the 1st layer,
pass through the bypass capacitor (C42) an the 6th layer
and return to the 4th layer (GND)

green : VDD

purple : System(VCC/SYSVCC) power supply
GigabitEthernet power supply[3.3V]

red > Analog(AxVCC) power supply[5V]

yellow : Digital IO(ExVCC) power supply[5V]

blue : VSS

Bie?

o0 Rpy - pull up resistance

Rpp * pull down resistance
. . pD - P
®

The 1st and 6th layers are displayed superimposed (color is the 6th layer)

BGA516 1stlayer 2nd layer 3rd layer

Clearance available

Directly below U2A

i Please refer the SVR
! guideline, if SVR used

| Please refer the SVR
I guideline, if SVR used

oscillation

oscillation -
circuit

circuit

As the GND for VDD, use
the same area as the
second layer VDD

Note that this GND is used
only as a GND for VDD.

(4]
<
w
w
<
Q
[v]
5
[1]
o
o
=
=]
Q.
Q
Q
c,
=
(4]
<
w
w
<
Q
[1]
=)
[}
[\4]
o
o
5
Q
3
c
)
=
@
[o+]
<
«Q
(1]
3
[1°]
@
9
=
E;
(o]
g
c.

RO1AN5376EJ0120 Rev.1.20 Page 13 of 32
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RH850/U2A-EVA Group

Example of capacitor placement

BGAS16 4th layer

Please refer the SVR
guideline, if SVR used

Connect the 5V/3 3V power
supply (DCDC, etc.) to GND at
one point.

oscillation
circuit

5th layer

Please refer the SVR
guideline, if SVR used

00 o 99000 o o
08 o ° v0000 ® 00
°
oo e
o0 o e o
o @ ° sso o
o e e o o e
eco o o o
° o e s o
00 oceocee oo ® eee o °°
o soes o 8o oo oo
© sco csees o @ @s oo
5 o eeeee o o ee oo
& 2000000008 ©
6o 00000 o ° (X3
s o oeooo o (X]
e ee o oo o (X
@ 0000060 o a0
cse o °
ee ° o oo
o soo o o so
e o ° @ 0 o ©
o ooo o o
oooe so
8o oo °
oo o8 s %o oo
oo ooe eoe ° ° ee oo
80 L) °
oo
o®°
oo
oo
° °

6th layer

Bypass capacitor placement
(Perspective view from the first layer

Please refer the SVR
guideline, if SVR used

T
-4 Fé“:';-—.
I R
T =

m .uu o »- )h‘::
-

)

RO1AN5376EJ0120 Rev.1.20
Jan.31.24
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RH850/U2A-EVA Group

Example of capacitor placement

3.2

Example capacitor placement for BGA373 package (U2A16/U2A8)

Legend

[ ]

-
-
O

capacitor (analog, Digital 10)
(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 I0)

(Expected value is 10uF or higher.

Please follow the Power IC
specification.)

8000

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 (analog,
Digital 10)

3-terminal capacitor (Core
voltage)

OOAY

Please refer
the SVR

guideline, if

SVR used.

——
s [ [ e s e e[
A 0 s o vy o e
e o s P oy p P oy
EEEEE- -
o s Tl
oo [l Tl
" EREMENE? pgy = B
o o :
e e
T :
e o]
oo e ]
oo - :
oo e P P P =
AEREREAp . P pE
oo - P
o -
5 oy e
A PP oy P
oo PR P P
RS o o o
: [~ []
2 a8 AP3.3 AP1.2 | APD.2 | AP0_15 | AP0_14 | AP013 P24.10 | P24.11 | P24.12 | P24.13 [ AP5.1 | AP5.0 AP4_10 | AP4.9 | AP4T | A8
Py
m
E ac AP2.12 [ AP1.3 | APO.O | AP1.0 | APO.8 | APO_10 | P3.2 | P24.5 | P24.7 | P2a9 | Pa1l | Pa12 | PA15 | P35 | AP52 | APA4 AP4_12
: o 3 P P Py o oy P o ot o o
: S0 0 P e P e vy o v e e
s e G et LR e Kt i
AOVREFH A2VREFH
AOVCC A2vCC

Analog 5V

Top Layer

R0O1AN5376EJ0120 Rev.1.20
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RH850/U2A-EVA Group Example of capacitor placement

Please refer
the SVR
guideline, if
SVR used.

0

P20z | P207 | P20 | Pe1 | Pe3 | Pes | Pe7 | Pe9 | P2is | P2as

P213 | P211 | P20 | PeO | a2 | P84 | Pss | Pes | P2aa | P22

P20 | P20 | P206 | P22.0 | P210 | P02 | P03 | P200 | P201 | P29

P22 | P21 | P24 | P23

€| pus | pus [P0

Lvbvcc EOVCC

| Pz | Pus | P04 P03 P53 | P52 | Poz |k

o puo | pus | puoa | pas @ P01 o
]
2]
w | prn | Prto | pioo | pais S "
O
o | prass [ Pz | pros P38 f
28282 R
« | Prits | Pais | pars 8;_[' 8; 8:_‘:. «
-1 | o8] | R
o P02 | pro4 | Pros  onan| o oatae| L
w| po7 | p2r7 | pios o onan| o onraP | w
w| Pios | piis | Pioe P01 “
e | P01 | P00 | Pr0as w03 | oz | oo .
w | Purs | Proas | pis | P m poie | op0s | Poss | m
o
S
| puro | Puz | s 8 po10 | P37 | pois |7
o | e2ss | w210 | ap2ne - vz | ves | pie [w
v | ap211 | a2t | apzs | apao Pos | pos | 7 [ v
w| arzs | ap2s | apea | ae2s Poa | po1r | pos | Poo |w
v | a7 | ap3a | apzo | ars a1 | apas | po2 | o3 | v

an | AP22 | AP32 | APZ1 APa2 | APa8 | AP&5 [

EOVCC E2vVCC

AP12 | AP0.2 | APO.15 | APO 14

[ZX] P24.10 | P24 11 | P2a12 | P26.13 | AP5.1 | APSO AP410 | AP3S | APST | a8

AP13 | AP0.0 | AP10 | P08 | APO.10| P32 | P25 | P2a7 | P2es | Pau1 | P12 [ Pals | P35 | APs2 | APad | APSO

AP3_12

APL1 | APo.a | P06 | APO.9 | APO11| P33 | P2us | P46 | Pas | Pas | Pato | Pals | P34 | AP53 | APA3 | AP414

AP0.1 | AP0.3 | P05 | P07 | APO12| P41 | Pao | Paa | Pas | Pa7 | Pag | Pai3| Paa | P30 |APais|aPais

Bottom Layer

RO1AN5376EJ0120 Rev.1.20 Page 16 of 32
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RH850/U2A-EVA Group Example of capacitor placement

BGA373 Bypass capacitor and VIA placement © - BGA connection VIA

@ : Inner layer connection VIA
(the number is the destination layer number)
Please see the section 1.4 for the detail of capacitor connection.

Legend

From the BGA PAD on the 1st layer,
it passes through the bypass capacitor (C38) on the 6th layer
and returns to the 3rd layer (VSS)

Owe
Connect from the 2nd layer (VDD layer) to the 1st layer BGA PAD
through the bypass capacitor (C38) on the 6th layer.

green : VDD

purple : System(VCC/SYSVCC) power supply
GigabitEthernet power supply[3.3V]

red : Analog(AxVCC) power supply[5V]

yellow : Digital IO(ExVCC) power supply[SV]

blue : VSS
@0 o Rpy © pull up resistance
e Rpp © pull down resistance

® ]
The 1st and 6th layers are displayed superimposed (color is the 6th layer)

BGA373 1istlayer 2nd layer 3rd layer
Directly below U2ZA

i Please refer the SVR

guideline, if SVR used i Please refer the SVR

T
| Please refer the SVR
guideline, if SVR used E

guideline, if SVR used

i ]
N ! oscillation |
1 oscillation | o L eese
ne 4> 02 1 circuit ! i ciroutt tees As the GND for VDD, use
b :‘ .’,’ ,” 1 Il [l 1 . the same area as the
PN 7, o ' s 1 ' second layer VDD.
sos sie g H | 0 H Note that this GND is used
geee 2 ' . . a ! . only as a GND for VDD
o3 HA < 1 o' i :
3 e S 1 H ! H .
5 o’ i : : :
< se SN i | H i
. EES | H o 1
) NAAA H LS — ! ° e
7 R .o
ssse HE
H43+
. .
P4
we 2248
: 2272 )
© 55554 DY
. .
b H

3}
<
@
W
<
=)
[]
]
()
g
o
5
3
Q.
=
a
=N
=
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RH850/U2A-EVA Group

Example of capacitor placement

BGA373 4th layer

Please refer the SVR
guideline, if SVR used

oscillation
circuit

Connect the 5V/3.3V power
supply (DCDC, efc.) to GND at -
one point.

5th layer

i Please refer the SVR
I guideline, if SVR used

-
T se ee
® ' °
° ooe e e °
oo o
soe e s o ®
ssee s
ssss ° . o
° o . o
e o eccoce oo eooe
° o ooe vcoo o °
@8 cee essc ss e
ssos sess o B8
o se soo oo ose
©8 cess sss oa
eees ooo °
° esc0c00
e o o e
soose oo
ssoo
. °
ss .
eo | sooe
ee eesse ssee
esson sooe
oo o
es o
(XX
oo
° °

6th layer

Bypass capacitor placement
(Perspective view from the first layer)

i Please refer the SVR
I guideline, if SVR used

H) ('1&' =
- e =
i H N

RO1AN5376EJ0120 Rev.1.20
Jan.31.24
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RH850/U2A-EVA Group

Example of capacitor placement

3.3

Example capacitor placement for BGA292 package (U2A16/U2A8)

Legend

[ ]

-
-
O

capacitor (analog, Digital 10)
(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 I0)
(Expected value is 10uF or higher.
Please follow the Power IC
specification.)

O

@
-
@

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 (analog,
Digital 10)

3-terminal capacitor (Core
voltage)

Please refer

guideline, if

the SVR

c| Poo | Pt

o| P2 | Pios

E| pos | Pios

F| Pos | Pz

6| Pos | Pos

P00 | Pro1

P02 | Prota

=

Pl | P70

L Pz | ap2is

| ar2to | ap2n

N | apzs | arze

P | ap2e | ap27

R | ap2s | ar2s

1| A2 | Ap23

APt

AP0_15 | APO_T3

P21

Top Layer

RO1AN5376EJ0120 Rev.1.20

Jan.31.24
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RH850/U2A-EVA Group

Example of capacitor placement

Digital 5V

Digital 5V

Please refer

the SVR
guideline, if

c | pioo | Pt LVDVCC
£ | pos | Py P26 vee E1VCC EOVCC @
5 28
6| pis | pos Pors vce < S e
aQ o
o o
m o @
= <m
5 82
3| Pz | P Pi7s 8 xonmanfrxoand O S| e | woz
w @
<m
o
K | Proa | 170 P72 O [RXOATAN] w03 | pos
o
g
= 8
aQ
EOVCC E2VCC AP0 | AP4Z Pos | PS5
weit | apos | aposs Pt P | Pt | aas wis | B res | res
<
Q
- | % st | araie|lavaa [ ral | eats | o[ roso aca [ eaes o
2 z
(o] m
o I A2VREFH G5
I
Analog 5V

Bottom

Layer

RO1AN5376EJ0120 Rev.1.20

Jan.31.24
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RH850/U2A-EVA Group Example of capacitor placement

BGAZ292 Bypass capacitor and VIA placement o :Bea connection viA

@ : Inner layer connection VIA

(the number is the destination layer number)

Please see the section 1.4 for the detail of capacitor connection.

Connect from the 5th layer (Digital |0 power layer) to the 1st layer BGA PAD
through the bypass capacitor (C31) on the 6th layer.

@® oo
o © e
From the BGA PAD on the 1st layer,

pass through the bypass capacitor (C31) on the 6th layer
and return to the 4th layer (GND).

green : VDD
purple : System(VCC/SYSVCC) power supply
GigabitEthernet power supply[3.3V]

(ORORO) red : Analog(AxVCC) power supply[5V]
®e06 ° yellow : Digital IO(EXVCC) power supply[5V]
'Y ) blue : VSS
0o
O =D Rpy © pull up resistance
Rpp - pull down resistance
The 1st and 6th layers are displayed superimposed (color is the 6th layer)
BGA292 st layer 2nd layer 3rd layer
Directly below U2A
i Please refer the SVR 1 E Please refer the SVR 1 i Please refer the SVR i
| guideline, if SVR used E ! guideline, if SVR used E E guideline, if SVR used 1
T ; i oscillation } T ! oscillation P T :
i circuit H i circuit ! As the GND for VDD, use
H ' .o ! ' the same area as the
1l ' eeco es @8 i B second layer VDD
o | -8 ' H Note that this GND is used
! ; 1 only as a GND for VDD.

RO1AN5376EJ0120 Rev.1.20 Page 21 of 32
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RH850/U2A-EVA Group Example of capacitor placement

BGA292 4th layer 5th layer 6th layer

Bypass capacitor placement
(Perspective view from the first layer)

L ]
i Please refer the SVR
1 guideline, if SVR used

i Please refer the SVR

i Please refer the SVR
guideline, if SVR used '

guideline, if SVR used

* oscillation oo . I.. r
v circuit L - 5
< 4
,_._gu KL E
TAHNE 1
TR
H ° - - - hh
. (X =
i 5V/3.3V generation circuit i i 5V/3.3V generation circuit i
RO1AN5376EJ0120 Rev.1.20 Page 22 of 32
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RH850/U2A-EVA Group Example of capacitor placement

3.4 Example capacitor placement for BGA292 package (U2A6)

Legend capacitor (system)
. L i %
I:l capacitor (gnalog,_Dlgltal IQ) o (Expected value is 10uF or higher.
(The capacitance is 0.1uF if not
- Please follow the Power IC
specified.) oot
specification.)
:] capacitor (system? ) capacitor (Core voltage)
(The capacitance is 0.1uF if not (Expected value is 10uF or higher.
specified.) Please follow the Power IC
specification.)
- capacitor (Core voltage)
(The _c_apamtance is 0.1uF if not D 3-terminal capacitor (analog,
specified.) Digital 10)
O capacitor (analog, Digital 10)
(Expected value is 10uF or higher. - 3-terminal capacitor (Core
Please follow the Power IC voltage)
specification.)

Please refer
the SVR
guideline, if
SVR used.

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
P20_12 | P209 | P207 | P205 | P203 | P201 | P2.15 | P2.13 | P21 A
P20_10 | P208 | P206 | P204 | P202 | P200 | P2.14 | P2.12 | P2.10 | P28 P22 | P20 | P56 B
c| P00 | P10_1 P2_1 P54 |C

P6_14 | P6_13 | L

P6_10 | P6_15 | M

P6_12 | P69 [N

P68 | P67 [P

P66 | P65 | R

P64 | P63 [T

APO_14 | APO_12 | P24.4 | P245 | P24.6 | P24.8 | P24_10 | P24_12

Top Layer

RO1AN5376EJ0120 Rev.1.20 Page 23 of 32
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RH850/U2A-EVA Group

Example of capacitor placement

Digital 5V

Digital 5V

Please refer
the SVR
guideline, if
SVR used.

5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20
P20 12 | P209 | P207 | P20.5 | P20.3 | P20.1 | P215 | P2.13 | P2_11 A
P20.10 | P20.8 | P206 | P204 | P202 | P200 | P214 | P2.12 | P210 | P28 P2 2 P20 P56 B
c| P00 | P10t EOVCC P21 P54 | C
|
P210 | P22 | P24 P29 | P27 | P25 | P23
P220 | P21 | P23 P26 | P24
E1VCC EOVCC
(4] m
S o
S S
D oo | vop
Q o
m
o
<
S
D & w01 | wP02 |4
m
o
S
p [ P03 | P05 | K
D P37 P6_14 | P6.13 | L
m
voo | 2 P36 P6_10 | P6.15 | M
o)
o
P60 P6 12 | P69 | N
VDD VDD VDD VDD AP4_1 P6_8 P6_7 P
EOVCC E2VCC
APO_13 P24 7 P24.9 | P24 11 | AP4 4
> AP0 12 | P24 4 | P24.5 | P24.6 | P24.8 | P24 10 | P24 12
= | =
< =
8 5
N | e A2VREFH
APO10 | P32 | P40 | Pa4 | Pa6 | PaB | P40 | PAT2 | PA14 | P34
AP0_9 | APO_11 | P33 P4_1 P45 P47 | P49 | P4a11 | Pa13 | Pa_15
3 5 6 7 8 9 10 1" 12 13 14 15 16 17 18
AOVREFH
AovCC
Analog 5V

Bottom

Layer

For examples of PCB board design, please refer to "3.3 Example capacitor placement for BGA292 package

(U2A16/U2A8)".
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RH850/U2A-EVA Group

Example of capacitor placement

3.5

Legend

[ ]

-
-
O

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.)

O

@
-
@

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 (analog,
Digital 10)

3-terminal capacitor (Core
voltage)

Example capacitor placement for BGA156 package (U2A6)

Please refer
the SVR
guideline, if
SVR used.

Top Layer

RO1AN5376EJ0120 Rev.1.20
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RH850/U2A-EVA Group Example of capacitor placement

Digital 5V

Please refer

the SVR
guideline, if
SVR used.

>
o
<
fn
E M oo P68 | P36 [M
< 25
P
m
I N AP0 2 | APO3 | APO5 | APO7 | P24 | P2as | P49 | Pao | Pat2 | Pata
P APOO | APO1 | AP04 | AP0 | P2a4 | P45 | P47 | Pas | Pa7 | Pato | P4t3
1 2 3 4 5 6 7 8 9 10 1" 12

Bottom Layer

For examples of PCB board design, please refer to "3.3 Example capacitor placement for BGA292 package
(U2A16/U2A8)".
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RH850/U2A-EVA Group

Example of capacitor placement

3.6

Example capacitor placement for HLQFP176 package (U2A6)

Legend

[ ]

-
-
O

capacitor (analog, Digital I0)
(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 10)

(Expected value is 10uF or higher.

Please follow the Power IC
specification.)

8000

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 (analog,
Digital 10)

3-terminal capacitor (Core
voltage)

Plo_12

P10_13
P10_14

P17_2

Analog 5V

SRR ER RN R TA R RAR R TA R R AR EA AR ERRETEE

206

>2_14

Please refer
the SVR
guideline, if
.JSVR used.

E5 lg—p

53 [—pf

Exposed
PAD
(VSS)

&1

REiZE3ZEERREEFEEEREER

ARRssasaEE RRRRIRARURRERRRSIAARTNNNNRRISERE

AOVREFH ——— 45
ADVES e— 45

H434A0V

APO_13 A &0

VDD

P4 54— 63

R e o
&

Pad_4 d—p] 62

Pa_15 ] &7
P35 4—w] 88

Top Layer

P5_3
P5_d
EOVCC
P5_2
VMONOUT
PWRCTL
AWOVCL
SYSVCC
s

vss

x2

VDO
FLMDO
RESET
TRST
P00
JPO_t
POz
P03
P05

VDo

RO1ANS376EJ0120

Jan.31.24

Rev.1.20

RENESAS

Page 27 of 32



RH850/U2A-EVA Group Example of capacitor placement

Digital 5V -

Please refer
the SVR
guideline, if
SVR used.

o9 &
= Lo ; -
B NN I
- o NNmE
@ §

F20_14 4—m] 1 132 p—p P53
PI0_0 —p] 2 5 E 5 131 — P54
Pio_t 4— 3 ‘ 3 s 3 10— eovee
F10_2 ] 4 120 J—m P52
Fi1o_: 4—pf & 128 = VMONOUT
Fl0_4 4—p] & 127 f—» PWRCTL
P05 a—p] 7 - 128 [ AWONCL
F10_6 4—] & 135 |— gveEvES
voD a 124 —— 1
F10_T 4—p] 10 i — wes
E1VCC 1 12—
Pl0_E 4—p] 12 - 121 [— 0D
P17 6 4—p] 13 120 je—— FLMDO
F10_9 —p] 14 119 p—— RESET
P10_10 4—p] 15 116 4—— TRST
PI0_11 4—p] 16 17 — JFO_0
P10_12 4—p] 17 116 — JPO_1
VOO — 15 Exposed 15 — JFO_2Z
F17_5 —p] 12 114 — P03
VOC m— 20 13 p— P05
PI0_13 ] 21 PAD 12 —e PG_14
PI0_14 4—p] 22 111 — Po_13
PI7_0 —pf 23 10— Po_15
FI7_1 4—p] 24 (VSS) 109 |—— VoD
P17_2 4—p] 25 108 — PE_10
FIT_3 4—p] 28 107 e [EONCC
P17_4 q4—p] 27 106 —p P27
veo = - 105 fe—w pos
AP2_15 4—p] 2 104 fe—m PE_12
APz 11 4—p] 20 103 p—p PGS
APZ_10 g—p] 31 02— P
AP2 0 4—p] 22 01— PEE
AP2_E 4—p] 22 - 100 fr— DD
AP2T 4—pf 4 o M PE_D
AFZE 44— 35 95— PEE
AFZE il 36 a7 E—w PES
APZ 4 g—p] 3T 9 M—p AP4_Z
AFZ_E g—p] 38 95 Mp—p APA_1
APZ_Z gl 30 o — AP4_3
APZ_1 g—p] a0 o DI
AP0 ] 41 o fe—p Aris
APZ_12 ] 42 o = a1
ATVREFH mm—) 43 g g 80 ANSS
AIVSS 44 o ° BY p— PE_11
8 3 58

e
<+ 7
P24_5 —p 71
P2_10 4—p 72

Pa_s d—p 62
Pa_6
Pa_T d—m 73
P24 11 a—p 74
Pa_t 4—m 75
VoD
P24_12 4—w| 77
Pa_o 4—m 78
CTRER S

Pa_10 4—m 80

EOVCC

VDI

1

1

_1

1

1
P35

APO_1 ] 48
APO_2 ] 49
E2VCC ——] &8

APO_O

ANWREFH ————] a5
ADVES e— 46

Bottom Layer
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RH850/U2A-EVA Group Example of capacitor placement

HLQFP176 Bypass capacitor and VIA placement 1st layer / 2nd layer / 4th layer /
pin connection line EVCC supply VSS line
Please refer 2nd layer / 4th layer /

8‘}2:‘;::“ VDD supply GND (oscillation

circuit
4th layer EVCC line

_SVR used.

I

2nd layer /

VCC suiili

e O

Analog-GND
© : BGA connection VIA
@ : Inner layer connection VIA

(the number is the destination layer number)
Please see the section 1.4 for the detail of capacitor connection.

i

'Y
¥

Legend
Connect the 2nd layer VDD supply wiring (light green) to the 4th layer with VIA @,
pass through the bypass capacitor (for VDD),
and supply power to the 1st layer VDD terminal through the terminal-dedicated VIA.

vDD (121) pin

il

It

1118808

/

Connect from the 1st layer Exposed PAD to the 4th layer VSS wiring using a dedicated
VIA, pass through the bypass capacitor (for VDD), and return to the 3rd layer GND
(hidden).

green : VDD
purple : System(VCC/SYSVCC) power supply[3.3V]

0

s k@@ P@:isasnss red - Analog(AxVCC) power supply[SV]
THTTTIITTTILT yellow : Digital IO(EXVCC) power supply[5V]
FEFH LEFERED blue : VSS

The 1st and 4th layers are displayed superimposed(Gray is the 1st layer, color is the 2nd layer, and 4th layer)
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RH850/U2A-EVA Group

Example of capacitor placement

3.7

Legend

[ ]

-
-
O

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 10)

(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 (analog,
Digital |0)

3-terminal capacitor (Core
voltage)

VSS

VCC

Please refer
the SVR
guideline, if
SVR used.

Example capacitor placement for HLQFP144 package (U2A6)

O

44— ERROROUT_M

P20 14 44—
P10_0
P10_1
P10_2
P10_3
P10_4
P10_5
P10_6

VDD
P10_7
E1VCC
P10_8
P10_9
P10_10
P10_11
P10_12
VDD
PI7_S
vee
P10.13
P10_14
P17_0
Pi7_1
VoD
AP2_8
AP2 8
AP2_7
AP2_6
AP2 5
AP2 4
AP2_3
AP2_2
AP2_1
AP2_0
AIVREFH
AtvSs

(=R T I T R O

[[$330333380 8888 EE08Ld[S[3880008

ar
38

41 j4—p P20 13

40 j4—p P20 12

39 |—pF20_10

Exposed
PAD
(VSS)

49
53

66

I

APDD —pf 39
APO_1 g—pp 40
APD_2 g—p 41
ARO_3 g—p] 42
APO_4 q—p 43
APOS agepp] 44
APO_G ] 45
APD_T q—p 46
APO_8 g 47
APO_S g 48

AOVSS

AWWREFH e

H434A0V

Analog 5V

P32 gy 50
P33 gy 51
P4_0) g—pp 52
VDD
P24 7 g—p] 54
P24 8 g—ipp] 55
P4_5 —p] 57
P46 g—p 58
P4 T g—p 59

P24_11 1] 60

VDD

P4 8 g 61
2

VoD

[
P4 9 q—pf 63
Pa_10 q—p 64

EOVEC ] 65
VDD

P4_13 —pf 67
P4 14 q—p 68
P4 15 q—p 69

Top Layer

P3_4 ] 70
P35 q—p 71
PE_11 — 72

P54
EOVEC
P52
VMONOUT
PWRETL
AWOVCL
sysvee
x1

vss

x2

VDD
FLMDO
‘RESET
TRET
JPo_0
JPo_1
JPo_2
JPO_3
JPo_s
P6_14
P6_13
P6_15
VDD
P6_10
EOvVEC
P37
P36
P6_12
P69
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RH850/U2A-EVA Group

Example of capacitor placement

P20 14
P10_0
P10_1
P02
P10_3
P0_4
P05
P10_6

VDD
P10_7
E1VCE
P10_8
P09
P10_10
P10 11
P10 12
VDD
P75
vee
F10_13
P10_14
P17_0
P71
VDD
AP2 9
APZ_8
AP2 7
APZ 6
AP2_5
APZ_4
APZ 3
APZ_2
AP2_1
APZ_0
AIVREFH
ATVSS

Please refer
the SVR
guideline, if
SVR used.

VDD

P53

P22
4—p P56

>

|[EEE333008 3888 E1eeedd[d[ead88ds

1%

20
21
22
23
24
P
- ]
by
28
2
30
l
32
33
)
35
36

41 |—p P20 13
13 |g—p P20

EOVCC

sysvcc

Exposed

(VSS)

EOVCC

T TR LRI T T T TS

20A03

JDAZ3

38
53
64
5
66
8
&)

49
56
&

[
[

= 2
S8

106
105
104
103
102
101

T R
hEaESEsesiNEEaEgTEE S

84

APD D 4 39
APD T g—pp 40
APD 2 g—pf 41
APD_3 g 42
APD 4 g—pq 43
APDS g 44
APD_G g—p] 45
AP0 g—pl 48
APD_E g—ppf 47
APD_Y g 48
VDD
P32 44— 50
P33 4—pf 51
P4 0 q—pp 52
VoD
P24.7 q—p 54
P24 8 g4—p 55
P4 7 44— 59
P24 11 g—pf 60
P4 84— 61
VoD 62
P4 9 g—pq 63
Pa_10 g—p
EOVCC
VDD
P4_13 i 67
Pa_14 o]
Pa_15 —1pn
P34 44— 70
P35 g—pf 71
PE_11 4—pf 72

AOVREFH ] 37
AOVSS

Bottom Layer

P54
EOVCC
Ps 2
VMONOUT
PWRETL
AWOVCL
sysvee
x1

vss

X2

VDD
FLMDO
‘RESET
TRET
JPo_0
JPO_1

P3_T

VDD

A2VREFH
A2VSS

For examples of PCB board design, please refer to " 3.6 Example capacitor placement for HLQFP176

package (U2A6)".
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RH850/U2A-EVA Group

Example of capacitor placement

4. Revision History

Description
Rev. Date Page Summary
0.70 Mar.31.20 - Initial version
1.00 Sep.30.20 all Add U2A8
1.10 Jun.30.22 all Add U2A6
1.20 Jan.31.24 Page1 Add a sentence about the purpose of this document
Page3 Add “1.4 How to connect capacitor power supply/GND”
Page4-7 Add capacitor number (for use in Chapter 3)
Page4-10 | Add reference text regarding capacitance value for VDD
Add ferrite beads(FB1,FB2)
Page13,14 | Add examples of PCB board design
,17,18,21,
22,24,26,2
9,31
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LS| are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi1 (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between V. (Max.) and Vix (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-
evaluation test for the given product.



Notice

1.

10.

1.

12.

13.
14.

(Note1)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan

www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)
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For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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