Example of capacitor placement
U2B24FCC BGA468




Decoupling capacitors

B 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.

B 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)

B 3-terminal capacitor

» 3-terminal capacitor is recommended for reduction of radiation noise.
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Example of capacitor placement

U2B24FCC BGA468 SBMD=1

Example capacitor connection for BGA468 package.

U2B24FCC

ADSVCC (C27)
ADSVREFH (D28)

ADSVCL (C29)
ADSVREFL (T27)

ADSVSS (A29, A3Q,
PSVSS 309,C238

AovCC (D24)
AOVREFH (C24)
AOVSS (D25)

A1vCC (D19)
A1VREFH (C19)
A1VSS (D18)

A2vCC (J27)
A2VREFH (K28)
A2VSS (K27)

A3VCC (R27)
A3VREFH (R28)
A3VSS (T27)

AFCVCC (M27)
AFCVSS (N27)

U2B24FCC

DeepSTOP, AWOVDD Built-in REG Power Supply

U2B24FCC

+ 1 Analeg EOVCC (B1.C2) [—¢- 30 , SYSVCC (AH1) > SYSTEM__,,
o — VSS (A1, A2,B2,C3) & T T RAMSVCL (AC4) (—0220F T T
VSS —é— ® — >
10nF EOVCC (AJ28, AK29) o ‘\ Digital GND
- : > E1VCC (AH27) - JovccC (AJ1) - -
! Analog GND VSS (A28, A129. - 10UF feed-through JIVCC (AH2) |-
' capacitor as decoupling VSS —e
9 E2VCC (AG3) —9— (Recommended) ° Example in gray square
e T VSS (AJ2, AK1) — VCC (H3) = shows the connection
—9— ' ¢ 0SCVCC (N1) [ for VDD external power
- VSS supply. Please refer the
LVDVCC (R1)  —¢- SVR guideline, if SVR
. T VSS (R2) - SVRDRVCC (AK3) used.
- A Gigabit Ethernet (3.3V) SVRDRVSS (AJ3, AK2
i - GETHOPVCC (K3) ® T > SVRA\(ICC (AK4;
GETHOBVCC (K4) —— T SVRAVSS (AJ4)
GETHOVCL (L4)
- 0.22u
- I GETHIVCL (a) Q:220F awoveL w13 ————2F Core voltage
- vss [ == VOD (Thermalbal) | == .. == | D = =g
" S Emulation (5V/3.3V) VSS (Thermal ball) [ =~ Tw V4w
< T EMUVCC (R18) Ram S 00 == 10uF feed-through capacitor
—6— 001uF 2-2uF 224F T as filter (Recommended)
: - Emulation (1.09V)
* EMUVDD (M18) | ¥ X X 1 o >
- EMUVDD (N19) [ = T
VSS (Thermal ball) T—° @
)
Y
Iti ded that th itor f Legend _®  capacitor -2 capacitor &2 3terminal inductor
Arﬁ/rF?I(Ezlir?schgseer to raelateedcsizatﬂa%rtr?; & (If not specified; (Expected value is 10uF or higher. J capacitor o (TDK: MMZ1005Y471C

capacitor for AnVCC.

- expected value is 0.1uF.
- please connect GND terminal of capacitors
to a nearby VSS or AnVSS ball)

Please follow the Power IC specification.)

or equivalent.)
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PCB layout guidelines -Top layer / Bottom layer-

U2B24FCC BGA468 SBMD=1 - 1 DeepSTOP, AWOVDD Built-in REG Power Supply

Example capacitor placement for BGA468 package

Analog 5V
o P11 P33.1 P31 5 o by g | pag 7| pos_ | ss_s | psa_4 [ paa_s | Pos_2 |1 [s_o [ant11| w0 avton Avoso | ass P33.11P32.1P20.1 | o5y o pag g pas 7 |36 s s pas 4 os_s | 3a_2 |1 [psa_o | an1| 10| awton wtoo  anost o1 [ anozo  an
<
[}
° P311{P9111P911 | st o s s | par.7| oo ot_s | pat_a a1 s | pat_2 | por._1 [at_o | avt2|awra | awtca | anoss  anosz | avoe | avos 7911911 |P311 g1 a1 s | par 7 [pot_s ot s | pat | pat_a [por 2 [ at_1 | pa1_omwrz| tra | antoz  ano ez oo
pa2.3|paz_2 | Pa2_o | P4 Paa_2 | paa_o | P30T P01 P01 g o pao oo 7 |antan nost | avoso  anosz| ot Pa2.3| a2 2 pa2_o | ras_4 | pas 2 | paa_o P01 P30 P01 g | o s | an_7 | anz v
PPt oy pa2_1{ s | sa_1 | pao_6 p30_5 3¢ p30_3 | pan_2 ps0_1 | pao_o [awizs antzz Aoz P11 P11 o P32.1|pse_s |psa_1 pa0_s | pa0_s 0. |03 | pao_2 | pao_t | pao_o avzs .
< |p2a_1|p23 o|pazs = [p23.1|p2so|pezs P e -
¢ |P23_5|P23_a|P23_3|P23 2 AN210| AN211 ¥ ¥ |P23_5|P23_a|P23_3|P23_2 I | I | 1|AN213|AN231 | ¢
AtVCC Aovee
o |P2a.7 |P20.s |P2a_1 | 240 B o |p2s_r|P2_s | P2s_1 B
" 212 | w22z | anso | vz
anzaz| anzat | anza| o =|[® anzet | anes| 5
%
< X
Q m
AN250 | AN251 | K (e} ; AN251| ®
o - Legend
o
@ = . P
2 . 3 ) capacitor (analog, Digital 10)
5 ; ] .
3] aQ (The capacitance is 0.1uF if
AN271 N s AN272 | AN273 | N <
not specified.)
. P25.7 g
m . )
N~ = > capacitor (system)
AN310 |AN311 | R P25_8 » C Z 2 (AN310 |AN311 ([ = ; H B
- 5 2l s (The capacitance is 0.1uF if
38 Sl m o
' |28 2 o2z o 2z 0 ofl T . not specified.)
= Il
=
| pes [pars ) ees [pare . )
P22_1|P22_2 AN361 ()| sy | P22 | P22 g AN361 | AN352 - capacitor (Core voltage)
o] " . .
O
B E . ors 7 M o e v | nr2 | anar anoso (The capacitance is 0.1uF if
not specified.)
e P,
M P22.5 (P22 6 Anst w | gt Eae | 2z s |22 6 anast | ane2 M
itor (analog, Digital |
) L e Poo_s | ansst v v e et eoe | 2o s P00_5 | naot | avsse ansss)| v capacitor (analog, Digital 10)
(Expected value is 10uF or higher.
P25 | pase | P22 1 P00_1|poz_1|Poz_1] . | p25s | pass | P22 1 Po0_1 | Poz_t [poz_1 P
.A 21 b2z o poo_s| POP-" PO P02 o' Pz.s poo_s | PR PO0-T P08 Please follow the Power IC specification.)
1o [ 22 | 22 1 #00.3| 790" oz_s [ poz_o e o [EEIE 22 « Po0_3| 0" poz_s |poz_o | se
p2s 1525 14 P22_1 | RAMS s momra| 22 1 capacitor (system)
« |2 2R P22 P00_2 | Poo_o [ Poz_s | Poz_7 [ e uc |F2itS P20 14| P2 P00_2|P0o_s | Po2_6 | Poz_7 | ac : .
3 | ver -2 |Po0_9 | Po2.6 | Po2. 3 -2 |09 | Poz.e ] Poz- (Expected value is 10uF or higher.
w0 | TrsT [FLvoo| RES | samp p00_1[poo_s | po2 4 |poz 5| 0 o | st |Fvpo RES poo_t | oo_s | Poz_4 | poz_s [ an Please follow the Power IC specification.)
ERRO ERRO m
e [RouT | Tox |RES PR #00_0 puo_7 | poz_2 oz 3 s e RouT | 7o [REsfPume | B pou_o poo_7 [poz_2 poz.3 | a
I M :
o " S capacitor (Core voltage)
s | ws | o1 P00_6 [ Poz_0 poz_1 | = | Tus | Tor [V Po0_ [Poz_o|Poz_1 | : .
P outz -6 (P02.0| P02 ourz g Mt (Expected value is 10uF or higher.
S PR
2 ||| o0 [oror p20.0p20_7 P15 3 p15.7| 5" |p1e_s [pra_s |P14-1 P41 12 1 pra s p1a_s| P12 pr1_o|pra_a [pre_s| P10 P10t P10 o g por_a ot por_s | xc 1| 100 |oRov p20.0 207|153 157 "5 [p14_s pra_s [P14-1 | P41 b1zt pro_s pra_s| P12 pr1_o|pr1_a [ pri_s | P10 [P10-1 P10t g g ot 3 [por_s | por_s| o Please follow the Power IC specification.)
2]
.N 0.1{p20_4 | prs_o| 1o p15.8| 13" [pra 7| pre_s| P14 [prz_o [ prz_2|pra_s p1a.e P13 [pra_t | pr1_s | prr_s P11t P10 POt oy g PO1Y Pots . 20.1(p20_4 P15 o p1s_ [p15.8 P15 [pra_7{pra_s | P14 |pra_o [ pra_2 | pra.s|p1a.s | P13 |ro_a pra_s e s | P11-T P10 P10 | ooy | PO1Y ot s por 7
N B0 [F10.3 o0 [P1aZ 701 [F103
1Pt 2o s P13t P13t e len s Poi_1 ) R PO P1a_1|P1at ) (L] P Po1_1 ] : -
- ||~ 0_2|P20_5 |P15_1|P15_5| P15_o | P14_0 | pra_2 8 P12 3| P27 [P13-1 [P |p1s 2 P11 s 81 p10_7 | pro_s| P01~ n 20.2|P20_5|P15_1 |15 |P15_9 | pra_o|P1a_2 8 pr2_3|p127 [P13-1 P13 | o1y 2 P11 s 8 p10_7 | pro_o 1 X
s RHSBIRHSE s o | 3 RHSBIIRHSE 5 2 SB/[RHS (5| o | 3 RHSBIRHSE! s 2 D 3-terminal capacitor (analog, Digital 10)
P13_1[P13_3 P10_0[P10_2 P13_1[P13_3 P10_0[P10_2
S |[® 0.3[20.6 | p1s 2| p1s_s| P15 |pra_1 [pra s P14 o1p 4 [pras|pras| P12 [pris|prir ) R S LR . 20,3 0.6 1.2 [prs.s | P15 [pra_t [pras P8 e s 120 przs| 13- eriLa e P04 010 6 [pro_s |21
wse) | wspi) | MSPD: MSPI) | MSPI) MSPI) | MSPI) s | wspi) [ MSPD
Please Please - 3-terminal capacitor (Core voltage)
refer refer
the SVR the SVR \
guideline, guideline,
if SVR if SVR
used. op Layer ol 5V used. ottom Layer
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Example of capacitor placement

U2B24FCC BGA468 SBMD=0

Example capacitor connection for BGA468 package.

U2B24FCC

ADSVCC (C27)
ADSVREFH (D28)

ADSVCL (C29)
ADSVREFL (T27)

ADSVSS (A29, A3Q,
PSVSS 309,C238

AovCC (D24)
AOVREFH (C24)
AOVSS (D25)

A1vCC (D19)
A1VREFH (C19)
A1VSS (D18)

A2vCC (J27)
A2VREFH (K28)
A2VSS (K27)

A3VCC (R27)
A3VREFH (R28)
A3VSS (T27)

AFCVCC (M27)
AFCVSS (N27)

AnanLg

e B
10nF

= : |
l Analog GND
i
B
=

-
B
&

-
L 1
r

-
L 1
r
i
—&—

Power off stby, AWOVDD External Power Supply

GETHOVCL (L4)
0.22u
GETHIVCL (J4) 0—_.23“Fcr
VSS Fo—e—o

U2B24FCC
Digital 10
EOVCC (B1.C2) [—¢- « s>
VSS (A1, A2,B2,C3) % T T
EOVCC (AJ28, AK29) . ‘\
E1VCC (AH27) —o—F
VSS (A28, 4129, —%- 10uF feed-through
' capacitor as decoupling
(Recommended)
E2VCC (AG3) —o-
VSS (AJ2, AK1) ==
LVDVCC (R1) |—¢—
VSS(R2) =
Gigabit Ethernet (3.3V)
GETHOPVCC (K3) 21 e
GETHOBVCC (K4) —-—F T

Emulation (5V/3.3V)

VSS (Thermal ball) T~°

EMUVCC (R18) 2 {002

borur  22uF[ [220F Y

: - Emulation (1.09V)
EMUVDD (M18) [ v X X T == >
EMUVDD (N19) X =X v

- -

U2B24FCC
SYSVCC (AH1) . SPTEM
RAMSVCL (AC4) —0.22uF T T
VSS —é— ® — >
Digital GND
JOVCC (AJ1) - -
J1VCC (AH2) A
VSS —-
- Example in gray square
VCC (H3) - shows the connection
0SCVCC (N1) 2 for VDD external power
VSS supply. Please refer the
SVR guideline, if SVR
SVRDRVCC (AK3) used.
SVRDRVSS (AJ3, AK2)
SVRAVCC (AK4)
SVRAVSS (AJ4)
AWOVCLW13) =[] o it
VDD (Thermal ball) % % L 17 '%_/'_.-f_:m
VSS (Thermal ball) 0.047UF X2, 0AUFX2, w
0.22uFx1
. 10uF feed-through capacitor
1uFx2, 4.7uFx1 as filter (Recommended)

T

It is recommended that the capacitor for
AnVREEF is closer to related pin than the

capacitor for AnVCC.

_@ capacitor
—_(If not specified,;
- expected value is 0.1uF.
- please connect GND terminal of capacitors
to a nearby VSS or AnVSS ball)

Legend

-2 capacitor

& _® 3-terminal

(Expected value is 10uF or higher.
Please follow the Power IC specification.)

T capacitor

oo

inductor
(TDK: MMZ1005Y471C
or equivalent.)
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PCB layout guidelines -Top layer / Bottom layer-

U2B24FCC BGA468 SBMD=0 —

Power off stby, AWOVDD External Power Supply

Example capacitor placement for BGA468 package

Analog 5V
o P11 P33.1 P31 5 o by g | pag 7| pos_ | ss_s | psa_4 [ paa_s | Pos_2 |1 [s_o [ant11| w0 avton Avoso | ass P33.11P32.1P20.1 | o5y o pag g pas 7 |36 s s pas 4 os_s | 3a_2 |1 [psa_o | an1| 10| awton wtoo  anost o1 [ anozo  an
<
[}
° P311{P9111P911 | st o s s | par.7| oo ot_s | pat_a a1 s | pat_2 | por._1 [at_o | avt2|awra | awtca | anoss  anosz | avoe | avos 7911911 |P311 g1 a1 s | par 7 [pot_s ot s | pat | pat_a [por 2 [ at_1 | pa1_omwrz| tra | antoz  ano ez oo
pa2.3|paz_2 | Pa2_o | P4 Paa_2 | paa_o | P30T P01 P01 g o pao oo 7 |antan nost | avoso  anosz| ot Pa2.3| a2 2 pa2_o | ras_4 | pas 2 | paa_o P01 P30 P01 g | o s | an_7 | anz v
PPt oy pa2_1{ s | sa_1 | pao_6 p30_5 3¢ p30_3 | pan_2 ps0_1 | pao_o [awizs antzz Aoz P11 P11 o P32.1|pse_s |psa_1 pa0_s | pa0_s 0. |03 | pao_2 | pao_t | pao_o avzs .
< |p2a_1|p23 o|pazs = [p23.1|p2so|pezs P e -
¢ |P23_5|P23_a|P23_3|P23 2 AN210| AN211 ¥ ¥ |P23_5|P23_a|P23_3|P23_2 I | I | 1|AN213|AN231 | ¢
AtVCC Aovee
o |P2a.7 |P20.s |P2a_1 | 240 B o |p2s_r|P2_s | P2s_1 B
" 212 | w22z | anso | vz
anzaz| anzat | anza| o =|[® anzet | anes| 5
%
< X
Q m
AN250 | AN251 | K (e} ; AN251| ®
o - Legend
o
@ = . P
2 . 3 ) capacitor (analog, Digital 10)
5 ; ] .
3] aQ (The capacitance is 0.1uF if
AN271 N s AN272 | AN273 | N <
not specified.)
. P25.7 g
m . )
N~ = > capacitor (system)
AN310 |AN311 | R P25_8 » C Z 2 (AN310 |AN311 ([ = ; H B
- 5 2l s (The capacitance is 0.1uF if
38 Sl m o
' |28 2 o2z o 2z 0 ofl T . not specified.)
= Il
=
| pes [pars ) ees [pare . )
P22_1|P22_2 AN361 ()| sy | P22 | P22 g AN361 | AN352 - capacitor (Core voltage)
o] " . .
O
B E . ors 7 M o e v | nr2 | anar anoso (The capacitance is 0.1uF if
not specified.)
e P,
M P22.5 (P22 6 Anst w | gt Eae | 2z s |22 6 anast | ane2 M
itor (analog, Digital |
) L e Poo_s | ansst v v e et eoe | 2o s P00_5 | naot | avsse ansss)| v capacitor (analog, Digital 10)
(Expected value is 10uF or higher.
P25 | pase | P22 1 P00_1|poz_1|Poz_1] . | p25s | pass | P22 1 Po0_1 | Poz_t [poz_1 P
.A 21 b2z o poo_s| POP-" PO P02 o' Pz.s poo_s | PR PO0-T P08 Please follow the Power IC specification.)
1o [ 22 | 22 1 #00.3| 790" oz_s [ poz_o e o [EEIE 22 « Po0_3| 0" poz_s |poz_o | se
p2s 1525 14 P22_1 | RAMS s momra| 22 1 capacitor (system)
« |2 2R P22 P00_2 | Poo_o [ Poz_s | Poz_7 [ e uc |F2itS P20 14| P2 P00_2|P0o_s | Po2_6 | Poz_7 | ac : .
3 | ver -2 |Po0_9 | Po2.6 | Po2. 3 -2 |09 | Poz.e ] Poz- (Expected value is 10uF or higher.
w0 | TrsT [FLvoo| RES | samp p00_1[poo_s | po2 4 |poz 5| 0 o | st |Fvpo RES poo_t | oo_s | Poz_4 | poz_s [ an Please follow the Power IC specification.)
ERRO ERRO m
e [RouT | Tox |RES PR #00_0 puo_7 | poz_2 oz 3 s e RouT | 7o [REsfPume | B pou_o poo_7 [poz_2 poz.3 | a
I M :
o " S capacitor (Core voltage)
s | ws | o1 P00_6 [ Poz_0 poz_1 | = | Tus | Tor [V Po0_ [Poz_o|Poz_1 | : .
P outz -6 (P02.0| P02 ourz g Mt (Expected value is 10uF or higher.
S PR
2 ||| o0 [oror p20.0p20_7 P15 3 p15.7| 5" |p1e_s [pra_s |P14-1 P41 12 1 pra s p1a_s| P12 pr1_o|pra_a [pre_s| P10 P10t P10 o g por_a ot por_s | xc 1| 100 |oRov p20.0 207|153 157 "5 [p14_s pra_s [P14-1 | P41 b1zt pro_s pra_s| P12 pr1_o|pr1_a [ pri_s | P10 [P10-1 P10t g g ot 3 [por_s | por_s| o Please follow the Power IC specification.)
2]
.N 0.1{p20_4 | prs_o| 1o p15.8| 13" [pra 7| pre_s| P14 [prz_o [ prz_2|pra_s p1a.e P13 [pra_t | pr1_s | prr_s P11t P10 POt oy g PO1Y Pots . 20.1(p20_4 P15 o p1s_ [p15.8 P15 [pra_7{pra_s | P14 |pra_o [ pra_2 | pra.s|p1a.s | P13 |ro_a pra_s e s | P11-T P10 P10 | ooy | PO1Y ot s por 7
N B0 [F10.3 o0 [P1aZ 701 [F103
1Pt 2o s P13t P13t e len s Poi_1 ) R PO P1a_1|P1at ) (L] P Po1_1 ] : -
- ||~ 0_2|P20_5 |P15_1|P15_5| P15_o | P14_0 | pra_2 8 P12 3| P27 [P13-1 [P |p1s 2 P11 s 81 p10_7 | pro_s| P01~ n 20.2|P20_5|P15_1 |15 |P15_9 | pra_o|P1a_2 8 pr2_3|p127 [P13-1 P13 | o1y 2 P11 s 8 p10_7 | pro_o 1 X
s RHSBIRHSE s o | 3 RHSBIIRHSE 5 2 SB/[RHS (5| o | 3 RHSBIRHSE! s 2 D 3-terminal capacitor (analog, Digital 10)
P13_1[P13_3 P10_0[P10_2 P13_1[P13_3 P10_0[P10_2
S |[® 0.3[20.6 | p1s 2| p1s_s| P15 |pra_1 [pra s P14 o1p 4 [pras|pras| P12 [pris|prir ) R S LR . 20,3 0.6 1.2 [prs.s | P15 [pra_t [pras P8 e s 120 przs| 13- eriLa e P04 010 6 [pro_s |21
wse) | wspi) | MSPD: MSPI) | MSPI) MSPI) | MSPI) s | wspi) [ MSPD
Please Please - 3-terminal capacitor (Core voltage)
refer refer
the SVR the SVR \
guideline, guideline,
if SVR if SVR
used. op Layer ol 5V used. ottom Layer
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