Example of capacitor placement
U2B24FCC BGA373




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 BGA373 SBMD=1

DeepSTOP, AWOVDD Built-in REG Power Supply

Example capacitor connection for BGA373 package.

U2B24FCC

ADSVCC (C22)
ADSVREFH (D23)

ADSVCL (C23)
ADSVREFL (E23)
ADSVSS (A25, C23)

Aovcc (D19)
AOVREFH (C20)
AOVSS (D20)

A1vCC (D14)
A1VREFH (C14)
A1VSS (D13)

A2vCC (G22)
A2VREFH (G23)
A2VSS (H22)

A3VCC (P22)
A3VREFJ (P23)
A3VSS (T27)

AFCVCC (L23)
AFCVSS (M23)

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.)

U2B24FCC U2B24FCC
Anal Digital 10
2t =2 EOVCC (B1.C2) (—¢- « s> SYsvee (Act) o SYSTEM
> T VSS (A1,A2,B2,C3) & T RAMSVCL (V4) | —0220F T T
v : Digital GND
_10nF EOVCC (AD23, AE24) . ‘\ igita
- . > E1VCC (AC22) - JovcC (AD1) - -
l Analog GND VSS (AC23, AD24. - 10uF fesd-through JVCC (AC2) (2
capacitor as decoupling VSS *
E2VCC (AB3) —9— (Recommended) ° Example in gray square
& T VSS (AD2, AE1) o vCC (G3) — shows the connection
—o— ' hd oscvcec (L1) [ X for VDD external power
- VSS supply. Please refer the
LVDVCC (N1) —g~ SVR guideline, if SVR
1 VSsiN2) - —== SVRDRVCC (AE3) used.
T Gigabit Ethernet (3.3V) SVRDRVSS (AD3, AE2)
= GETHOPVCC (J3) P — > > e T
- GETHOBVCC (J4) =S| T
GETHOVCL (K4) = SVRAVSS (AD4)
- 0.22u
RE N AWOVCL (T11) 0.2puF Core voltage
= GETHIVCL (H4) [=22F R
- vss | VDD (Thermalbal) | —=..—= | D = =g
. Emulation (5V,/3.3V) VSS (Thermal ball) [+ g ©  * Tw ¥ 4F
-
T T EMUVCC (N15) e (002 10uF feed-through capacitor
—4— 0.01uF 2.2uF 224F T as filter (Recommended)
- ’ s Emulation (1.09V)
o EMUVDD (K15) [ v X X T - >
—= EMUVDD (K16) [ 2 T
VSS (Thermal ball) T—° @
J
Y
It is recommended that the capacitor for 2 cl?pa(t:itor fied: =2 capacitor ) ) "/ 3-terminal induc.tor
AnVREF is closer to related pin than the & (If not specified; (Expected value is 10uF or higher. 7 capacitor (TDK: MMZ1005Y471C

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

U2B24FCC BGA373 SBMD=1

Example capacitor placement for BGA373 package

Analog 5V
PR I I N I I B I T I I T R N I I I R R )
o P33.11P33.1 o3 o3 7 pss_s | paa_s | pos_1 | sa_o awtn1 [ant ano20 | anoto ot | oz avcoo [AOSHY «
2
o
[ a2 2{poz. 1| P92 | s s s | pas_a | as_2 anrz1 ntzo | antoz Ao aosa | nos2 [anoss | anosz | Avost | s | anoos anoot | A0SV | vz zoo|
Pas_4 [P34_3 |Poa_t |Pa0_3 | Pa0_1 anzz1 | anz13| o
An2at | anzsol &
210 | Anz20 | anzzs | anzss | ¢
Anzaz| aeze|
An211 | Anzeo | nzso)
212 | nzes | nzs | anesi | s
o
% AN242 | AN252 | AN260 | AN253 | K
<
o
O N2 N261 | L
Anz71 | Anzr2 |
AN300 | AN273|
=
5]
2 | [rosi(wesie o2z 2 2z s ANa02 | Angon |
Q P21 5[P21_4
« |RiSiF(RHSIF|P22_5 | P22_6 wo1z| aNsos| =
P25_3(P25_4
T P22.7|P22.8 poo_s |POO-1(P02.1|PO2.1| o
; 7 | P22 o o
725 5 [P25.6
paz |21 #00.4| 701 | poz_s 2o u
+) +)
P22.1|p22_1 |P22_1 | RAS
v 1 2 3 veL P00_3|P00_9 [P02_6 P02 7| v
Res_
w Trs [Fuvoo] RES- (e P00_2|P00_8 | Po2_4 | Po2_s | w
ERRO
v [rour_| Tex |RES|PWRC) P00_1|P00_7 | P02_2|P02_3| ¥
M N T
VMoN
| Tus | o [VHON P00_0|Poz_0 | Poz_1 | 4
@ ||| 00 [oRov p20.0 (20,7 P14 6 |P14-1 | P14 pra o prz 2 prz 6 12 8 |P13-T | a1 s pas | PA P01 101 #00.5 o4 ot s m
2
< I 20,1204 |p1a_s | P17 pra_s| P4 o1zt praa |prar [p1a_s| P13 pra_o|pri_a [ pre_o |P10-1 10T |PI0T Por_s | por_7| e
P13_0[P13_2 P10_1[P10_3 [l
o 20.2|p20.5 | pre o P2 FHAcS 12 s p1z.o|[P13-1 P13 v 2 ern o o [ ror_s| 0
MSPI) | MSPI). MSPI) | MSPI)
P13_1[P13.3 P10_0[P10_2
< s 1 [P13. -0[P10_
S ||e 20.3|p20.6 | pre.1 P43 P o125 pra o[ P13 e a pra 1117 | B "
s MSP) | MSPY) MSP) | MSPY)
[e] 1 3 4 5 6 7 8 9 10 1 12 1 1" 15 1% 1 18 19
Please
refer
the SVR
guideline,
if SVR
used.

Top Layer

7 DeepSTOP, AWOVDD Built-in REG Power Supply

. s [ 7 [ w[n]u][n][w][s][s]v]n]w]a]a]=]na]=]=
P3311P32. | o3 9| pas 7| P33 s |Pss_3|Pas_t| P33 o [ANt11 | ant10| ANtoo | Anost | anoso | Aoz | Anodo| anozr | anozo | anotof ] A
=
<
P32.2|P32_1 "33—' P33_8|P33_6 |P33_4 |P33_2 [AN121 [ AN 102 | AN101 | ANOSS | ANos2 | aNO33| Aoz | aNosst | nots | ataos) & Agfv o
Pa2_3|Paz_0 | Pad_2 | Paa_0| Pa0_s| P30_2 | P30_o | n112 | An113 | ANt03 ANOG1 | ANOBO | ANO41 [ ANO4 | AN Anot2 Anz02 | Anzo1 | o
P34_3|Pad_t | Pa0_s | Pao_t |antzs | At o6 | Ano6z | Ano3o | Aoz
A1VREFH
A1VREFH AOVREFH| TITTRRZT €
&
AlvCC AOVCC I

AN211 H

Anzs1 | 4

ANZ63 | AN271 [ AN272|

jeleliteE\ 4

AN N

m|
=
cl
<|
s
O

» |RHSIF|( P22 2(P22 4 > | 2 AN302| ANGO1 | P
s || £
R s 2
& |RHSIF6 P22 5(P22 6 2 | "
) ES
P25 3 (P25 2
T P22 7 (P22 8 poo_s | POO-T(PO2_1 P02 ¢
o o N S e |
P25 5 | P25 ¢
u p22.9 [Pt poo_a [P0 P02 s |po2 s | u
] b
P22_1(P22_1(P22_1 | RAMS
VI e e P00_3|P00_9 P02 6{P02 7| v
RES_
w | TRsT [FLmo| RE5- | seuD. P00_2[P00_8 | P02_4 | P02 5| w
ERRO
v [Rout_| Tok |RESPWRE| | [T P00_1[Po0_7 | P02 2| P02 3| ¥
vl N T b3
8
'VMON E1vCC
m| TMs | o[G08 P00_0[Po2_0[Po2_1[ s
s | ™00 | DRDY ?20.0(P20.7|P14_6 | P13 | P18 P12 0| P12 2| P12_s | ra_s P15 pr_s | p1a_g| 13- P10 P101 P00_6[P01_4 (P01 5|8
”* P2_1|P20_4 |P14_8 | P1a_7|P1as|P'3-" | pr_1|P12_3 | Pr2_7| pra_s | P13-" [p11_o| pr1_a |p1e_o | P01 P10-1 P11 Po1.6[P01_7 (40
P13_0|P13_2 P10_1[P10_3 [
© P20 2(P20 5 (P14 0|P14 2 (uspy| P12 | Pr28 | o= | P15 i 2 prae tisen|P1o7[Pros P01 3[ 2
wSP) | MSPY) wsPi) | mspi) | MSPD)
P13 1[P13 3 P10_0[P10_2
s P 3 (P20 6 (P14 1 [P1a s s | P12-5|P12.9 | P13 [Pra_a | pra_ [p11 7 (45| P10-8|P10_8| P01 8 "
MSP) | MSPY) wsp) | wspy)
I 6 | 7 | & | s || ||| w5 |w|w]|w|w|=]|=a]|=]|=n]|a]s>
Please
refer
the SVR
guideline,
if SVR
used.

Bottom Layer

Legend

80000ND00

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 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 I0)

3-terminal capacitor (Core voltage)
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Example of capacitor placement

U2B24FCC BGA373 SBMD=0

Power off stby, AWOVDD External Power Supply

Example capacitor connection for BGA373 package.

U2B24FCC

ADSVCC (C22)
ADSVREFH (D23)

ADSVCL (C23)
ADSVREFL (E23)
ADSVSS (A25, C23)

Aovcc (D19)
AOVREFH (C20)
AOVSS (D20)

A1vCC (D14)
A1VREFH (C14)
A1VSS (D13)

A2vCC (G22)
A2VREFH (G23)
A2VSS (H22)

A3VCC (P22)
A3VREFJ (P23)
A3VSS (T27)

AFCVCC (L23)
AFCVSS (M23)

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.)

U2B24FCC U2B24FCC
Analog Digital 10 SYSTEM
= = EOVCC (B1.C2) —9— «— ¢ —> SYSVCC (AC1) - A = >
——— T VSS (A1, A2, B2, C3) & T T RAMSVCL (V4) ——0.22uF T g
vss == ¢ Digital GND
10nF EOVCC (AD23, AE24) — ‘\ igita
- . > E1VCC (AC22) - JOVCC (AD1) - -
l Analog GND VSS (AC23, AD24, | —- 10uF feed-through JIVCC (AC2) 3
. . -
capacitor as decoupling VSS ®
E2VCC (AB3) (Recommended) Example in gray square
i T VSS (AD2, AE1) i veC (G3) :?: shows the connection
—o— ' hd oscvcec (L1) [ X for VDD external power
. VSS —% supply. Please refer the
LVDVCC (N1) —— SVR guideline, if SVR
- VSSIN2) —%= . SVRDRVCC (AE3) used.
== Gigabit Ethernet (3.3V SVRDRVSS (AD3, AE2)
= GETHOPVCC (J3) 2 .+ SVRAVCC (AE4)
GETHOBVCC (J4) > k2 SVRAVSS (AD4)
o GETHOVCL (K4) b.220
> T GETH1VCL (H4) 0:22uF AWOVCL (T11) L4 = 11 P
= = VDD (Thermalbal) [ £ . & | |° | =
= i VSS (Thermal ball A T ¥ 4NF
. Emulation (5V/3.3V) 0.047uFx2, 0.1uF X2, A
T T EMUVCC (N15) e (002 ?2F2u2|:)$7 Fx1 10uF feed-through capacitor
—4— 0.01uF  224F 224F T Hrxe, 2. as filter (Recommended)
¢ : - Emulation (1.09V)
. EMUVDD (K15) Y— — | == -
- EMUVDD (K16) = | X k2
o - -
VSS (Thermal ball) T—° v
)
Y
It ded that th itor f Legend _%_ capacitor 3 -2 capacitor & _® 3-terminal inductor
Arﬁ/rF?I(Ezlir?schgseer to raelateedcsi?wat(r::a%rtr?; —_(If not specified,; (Expected value is 10uF or higher. T capacitor oo (TDK: MMZ1005Y471C

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

U2B24FCC BGA373 SBMD=0

Example capacitor placement for BGA373 package

Analog 5V
PR I I N I I B I T I I T R N I I I R R )
P33.11P33.1 o3 o3 7 pss_s | paa_s | pos_1 | sa_o awtn1 [ant avozo | Ano1o ot | anooz | anooo | AOSH
a2 2{poz. 1| P92 | s s s | pas_a | as_2 anrz1 ntzo | antoz Ao aosa | nos2 [anoss | anosz | Avost | s | anoos anoot | A0SV | vz zoo|
Pas_4 [P34_3 |Poa_t |Pa0_3 | Pa0_1 anzz1 | anz13| o
An2at | anzsol &
210 | Anz20 | anzzs | anzss | ¢
Anzaz| aeze|
An211 | Anzeo | nzso)
212 | nzes | nzs | anesi | s
Anzez | Anzs2 | Anzeo | nzss | «
7o | avzs [
Anz71 | Anzr2 |
AN300 | AN273|
2
(RSIF|(RHSIF| P22 2 | 22 ANa02 | Angon |
) )
7215 P21
(RHSIF|RHSIF| P22_5 | 22 6 wo1z| aNsos| =
) )
P25_3 | P25_4
P22.7|P22.8 P00_5 P00_1(P02.1|P02.1 T
P i o o
725 5 [P25.6
paz |21 #00.4| 701 | poz_s 2o u
+) +)
P22.1|p22_1 |P22_1 | RAS
| e e £00_3| P00_o | Po2_6 | P02 7| v
Res_
Trs [Fuoo] RES- | e P00_2|P00_8 | Po2_4 | Po2_s | w
ERRO
[ROUT_| TCK. RESE/ Ry PO0_1|P00_7 [P02_2|P02 3| ¥
W N T
VMoN
T™S | TDI outz P00_0|P02_0 (P02_1| AA-
700 |oRoy p20.0 (20,7 P14 6 |P14-1 | P14 pra o prz 2 prz 6 12 8 |P13-T | a1 s pas | PA P01 101 #00.5 o4 ot s m
20,1204 |p1a_s | P17 pra_s| P4 o1zt praa |prar [p1a_s| P13 pra_o|pri_a [ pre_o |P10-1 10T |PI0T Por_s | por_7| e
P13_0[P13_2 P10_1[P10_3 [l
20.2|p20.5 | pre o P2 FHAcS 12 s p1z.o|[P13-1 P13 v 2 ern o i e B P10
MSPI) | MSPI). MSPI) | MSPI)
P13_1[P13.3 P10_0[P10_2
20.3|p20.6 | pre.1 P43 P o125 pra o[ P13 e a pra 1117 | B "
MSPI) | MSPI) MSPI) | MSPI)
Please
refer
the SVR
guideline,
if SVR
used.

Top Layer

Power off stboy, AWOVDD External Power Supply

. s [ 7 [ w[n]u][n][w][s][s]v]n]w]a]a]=]na]=]=
P3311P32. | o3 9| pas 7| P33 s |Pss_3|Pas_t| P33 o [ANt11 | ant10| ANtoo | Anost | anoso | Aoz | Anodo| anozr | anozo | anotof ] A
=
<
P32.2|P32_1 "33—' P33_8|P33_6 |P33_4 |P33_2 [AN121 [ AN 102 | AN101 | ANOSS | ANos2 | aNO33| Aoz | aNosst | nots | ataos) & Agfv o
Pa2_3|Paz_0 | Pad_2 | Paa_0| Pa0_s| P30_2 | P30_o | n112 | An113 | ANt03 ANOG1 | ANOBO | ANO41 [ ANO4 | AN Anot2 Anz02 | Anzo1 | o
P34_3|Pad_t | Pa0_s | Pao_t |antzs | At o6 | Ano6z | Ano3o | Aoz
A1VREFH
A1VREFH AOVREFH| TITTRRZT €
&
AlvCC AOVCC I

AN211 H

Anzs1 | 4

ANZ63 | AN271 [ AN272|

jeleliteE\ 4

AN N

m|
=
cl
<|
s
O

» |RHSIF|( P22 2(P22 4 > | 2 AN302| ANGO1 | P
s || £
R s 2
& |RHSIF6 P22 5(P22 6 2 | "
) ES
P25 3 (P25 2
T P22 7 (P22 8 poo_s | POO-T(PO2_1 P02 ¢
o o N S e |
P25 5 | P25 ¢
u p22.9 [Pt poo_a [P0 P02 s |po2 s | u
] b
P22_1(P22_1(P22_1 | RAMS
VI e e P00_3|P00_9 P02 6{P02 7| v
RES_
w | TRsT [FLmo| RE5- | seuD. P00_2[P00_8 | P02_4 | P02 5| w
ERRO
v [Rout_| Tok |RESPWRE| | [T P00_1[Po0_7 | P02 2| P02 3| ¥
vl N T b3
8
'VMON E1vCC
m| TMs | o[G08 P00_0[Po2_0[Po2_1[ s
s | ™00 | DRDY ?20.0(P20.7|P14_6 | P13 | P18 P12 0| P12 2| P12_s | ra_s P15 pr_s | p1a_g| 13- P10 P101 P00_6[P01_4 (P01 5|8
”* P2_1|P20_4 |P14_8 | P1a_7|P1as|P'3-" | pr_1|P12_3 | Pr2_7| pra_s | P13-" [p11_o| pr1_a |p1e_o | P01 P10-1 P11 Po1.6[P01_7 (40
P13_0|P13_2 P10_1[P10_3 [
© P20 2(P20 5 (P14 0|P14 2 (uspy| P12 | Pr28 | o= | P15 i 2 prae tisen|P1o7[Pros P01 3[ 2
wSP) | MSPY) wsPi) | mspi) | MSPD)
P13 1[P13 3 P10_0[P10_2
s P 3 (P20 6 (P14 1 [P1a s s | P12-5|P12.9 | P13 [Pra_a | pra_ [p11 7 (45| P10-8|P10_8| P01 8 "
MSP) | MSPY) wsp) | wspy)
I 6 | 7 | & | s || ||| w5 |w|w]|w|w|=]|=a]|=]|=n]|a]s>
Please
refer
the SVR
guideline,
if SVR
used.

Bottom Layer

Legend

80000ND00

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 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 I0)

3-terminal capacitor (Core voltage)
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