FMA—HW01008-01 RO1

VDD3P3_STB

VCC12_STB

100MHz/3A/0.050hm

c124 C125 C126 Vo= 0.763*(1 + 73.2K / 22.1K)

c
0.1uF125V] 10uF/25v | 22uFi25V m‘FZ/]zsv 3.30' D
MAX output : 6.5A

MAX system loading : 2A

VDD3P3_STB VCC_VIN_12V

H u10
i _ vDD3P3 STB.VO L2 VDD3P3_STB
c128 DUSPTSTEFE vo —1 —_ -
“ DD3P3_STB_VREG 5.57 VFB VDD3P3_STB BST C129  ||0.1uE/25V 1 2
! [ DD3P3_STB_ \SH;EGS [P — [ 3.3uH/7A/20.9mohm
1uF/25V
LGND_VDD3P3_STB o ST TS oo g swipg
R210 39K EN § PGND1 [———%
“‘ R212, 15K | TPS54625PWPR
77777 VDD3P3_STB_VO

v EN 12x(15/(39+15)) O R213
= 3.3 0805 & o

VDD3P3_STB_SNB

R1 R214 C133 H
73.2KI1% | 20pF/50V
5.5¢ Cc134
VDD3P3_STB_VREG R21s, 66,5 VDD3P3_STB_PG *1000pF/100v  VDD3P3_STB_FB
LGND_VDD3P3_STB R216, 100K

VDDLP2_ 00D

=5.5 x (100/(100+66.5))

=330

VD033 ST8 R219, 150 Vstb_3V3_PG_LED
LGND_VDD3P3_STB
LED2 14 UCD_VDDIP3 STEFB 3 LGND_VDD3P3_STB
VDD3P3_STB_SS
Closed to PG pin Vsto_3v3 PG LED L c135
¢ 33nF/50v
<!
VDD3P3 STB PG G LGND_VDD3P3_STB
13871 Tss (ms) =Css (nF) *0.3825
| BSS1E-7-F Setting : 1.26ms
- e an an e e En EP P EP EP EP P EP ED ED P ED ED ED EP ED ED ED ED G ED ED GD G GD @D GD GD GD @D =D G GD @D =D G GD @D G GD GD =D GD G GD =D "D G D GD GD GD GD =D GD GD GD =D G GD GD =D G G» D GD G G) > G G G» > G - -

A

VDD1P2_STB

VCC12_VIN_3

VDD1P2_STB VCC_VIN_12V R221 39K ___VDD1P2 STB EN C Vo= 0.6*%(1 + 10K / 10K )

|z A MAX output : 12A
MAX system loading : 7.5A

C136 c137 j‘cws@ Lcm
UF125V 22uF/25V | 10uFi25v | O.1uFi25V
.33y .

100MHz/3A/0.050hm.

Ui
VDD1P2_STB_BOOT L
2z 00t | C141__|[0.AuFi25V VDD1P2_STB
VIN_11 6 VDD1P2_STB_SW. 1 A~~~ 2 T
W67
SW7
LoND_VoD1p2 7B (G0 [aduisny VDOTPE STE S5 14| o s VDDIP2_STB F8 1.20H/12A/2.58mohm
VDD1P2_STB EN C
5 en PGND_3 5 0805 Q R
VDD1P2_STB_PG 16 PGND_4 [5
PGOOD PGND 5 (5
VDD1P2_STB_MODE 18 PGND_8 g \VDD1P2_STB_SNB
MODE PGND_9 (5 I
R225, 150 Vstb_1V2 PG_LED JlC145 | |1uFisv  VDD1P2 STB VREG 4. 17 PGND_10 ! C146 R226
VDD3P3_STB I I VREG5 N 12 *1000pF/100v 10K/1%==C147
\GND 20pFIS0V H
LED3
7z TPSS6C215RNNR LGND_VDD1P2_STB
ol R228
Vstb_1v2_PG_LED_L s 10K1%
2
VDD1P2_STB VREG _ R227, 10K VDD1P2 STB PG
VDD1P2 STB PG G
BSS136-7-F R229, 374K LGND_VDD1P2_STB
@ LGND_VDD1P2_STB ‘Table 3. MODE Pin Resistor Settings
VODLEZES00 | ge.er) Rt ) R 1 i [ Cunemimi | ey )
= =3.30v &) co [E] o
- 0 o i o0
a7 g co [IE] w00
0 o i 00
VDD1P2_STB VREG R230 121K/1% _VDD1P2_STB MODE 6l o [IE] 0 A
Bl [ ] wn 200
R231 51K11% o 15 e [TE) a0
LGND_VDD1P2_STB H B B 0 ]
Bl ] e [TE] a0
o @ fiET] [} 00
o ) ] [IE] ) °
i i e ] o NG
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FMA—HW01008-01 RO1
MB_VP5 STB

VCC12_STB
L5
VDD5PO_VCC_VIN_12V
100MH2/3A/0.050hm
14 149 c150 c151 0.765%(1 + 121K / 22.1K)
0.1uF/25V| 10uFj25v | 22uF/25V 1uF/25V = 4.95V
MAX output : 3A
MAX system loading : 1.5A
ol
: VDD5P0_VO P MB _VP5_STB
R232 H ) L6
261K ci52 DDEPO_FB Vs —
, L DUSPU_VREG 5,57 > VDD5POBST 153 | |0.1uFI25V 1 A~ 2
1| Rkt \égscs 1T 3 3uH/7A20.9mohm
MB_VPS_STB_EN y)-RI6 384 LGND_VDDSPO £ oD ] VDDSPO SW
. T PG L poND2 Fg—
13 VDDSPOEN Y RE3 0 'DDSPO_EN. EN £ PoNDT | mouF/s v mouF/s v omFmsv
e K| 12 x 18/ (1K+2.618)) = 3.32V [ TPS5a625PWPR
by 0805 R236 VDD5PO_VO
*1ohm
VDD2PS_SNB R1Q R237 c157
121K/1% | 20pFI50V
5.5V C158 I
VDD5PO_VREG __ R238, 66.5K_ VDD5PO_PG. DDSPO PG 13 1000pF/100V VDD5P0_FB
Lanp_vopseo ¢|R238 100K R240 [}
R241
= *x (1 uwl 00+66.5)) 0603 22.1K1%
<307 LGND_VDD5PO
VDD5P0_SS
14 UCD_VDDSPOFB ) LGND_VDDSPO
C159
3.30F/50V

LGNDﬁVDDSPD
s (ms) =Css (o) £0.3825
Settxng :

HEM_VDDZPS MAC_VDD1P5

VCC12_VIN_3
VDD2P5_VCC_VIN_12V 4
I T00MHz/3A/0.050nm Vo 248;(1 +12.4K / 14.3K)
C160 C161 C162 C163
0.1UF/25V| 10uF/26v | 22FI25V 1UFI25V Vo gzgs*(l +49.9K / 22.1K) mﬁ§ ‘s’;‘;{’e“;‘ I:admg 2.004A
MAX output : 3A VDDO1PE Mo VPesTe cled
= = MAX system loading : 0.45A 2200hm 3A 0.050hm
VDDJP5_VIN 0 ut4 Ii 4
i voozes vo -+ I I 10uFI6.3V
i A [ 14 | L9 HBM_VDD2P5 required when
c170 DDZP5_FB vo Vclﬁ [ —_— C165 C166 c167 y is below 1.4 V.
| L DOZPSVREG 557 3 | VFE - VDD2P5 BST _C171 | 0.1uF/25V. 1~ 2 220F/16V | 0.1uF/16V] 1000pFI50V 15 s
i DDZF5 LRecs e 17 3.3uHI7A/20.8mohm 16| - BIA Ro43, 47K _vpD3rs_STB
uF25V w2 VDD2P5_SW 17 | IN.2 -
LGND_VDD2P5 DTS T GND @ SWi 168 169 c172 e 4
13 vDD2Ps_EN YHR24S 0 _VDOZP5 EN T PG 5 POND2I7 R244 100uF/6.3V | 100uF/6.3V | 0.1uF/16V = PG poIPSPG 1
a 10 R248, 0 VDD1P5_EN_C 14 MAC_VDD1P5
[ | 13 VDD1P5_EN 3 EN
| VDD2P5 VO
0805 R248 i A || |L_R249 1
*1ohm i VoDiP 31 \Riss gﬂ’; >
out 3 22
= VDD2P5_SNB R1 c175 177 R1 c178
20pF/50V 10nF/50v 10nF/50v
5.5v c179 %2 A E—
VDD2P5_VREG _ R252, 66.5K _VDD2P5_PG 5> VDD2Ps PG 13 *1000pF/100V VDD2P5_FB 6 mg,; FB VDD1P5_FB [
%7 NC:
X—gNC 3 N
LGND_VDD2P5 R253, 100K ng NC_4 5
VDD122_PGOOD R255 R254 Far| Nes g R256
5 x(100/ (100+6 22.1K11% o NeE Sew, 14.3K11%
v 0603 5e
VDD2P5_SS LGND_VDD2P5 T -
14 UCD_HBM_VDD2P5_FB ) LGND_VDD2P5 TPSTASTDTORGRROT T
C180
33nFI50V

LGND_VDD2P5
Tss (ms) =Cas (1) 10.3825
Setting

14 UCD_MAC_VDD1P5 FB  Y)—R258 U
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FMA—HW01008-01

PVDDOP9

RO1

Vo= 0.8*%(1 + 12.4K / 100K )
= 0.90V

MA_X o.utput : 4A x 3pcs = 12A
MAX system loading : 6.5A

MB_VP5_STB
VDD1P2_STB c181
2200hm 3A 0.050hm I
PVDDOP9_VIN 0 uts
Lo 100F/6.3V
BIAS supply is required when
cie2 ci83 Ciea the VIN supply is below 1.4 V
22uF/16v| 0.1uF/16V] 1000pFiSOV] 15
IN1 BIAS
1? N2 R259, 47K 5vppaps_sTB
L PG —&)}P\/DDUP{PGJ 13
1547 PVDDOPGEN Sy RZSY U PYODOPIEN GO 1a ) PYDDOPE_0
R262_n 1K 1
“‘ PVDDOPY_SS_0 13 OUT_1 [4g
NR/SS ouT 2 |55
outs c195 C196 c188
c193 R1 C1o4 100uF/6.3V | 100uF16.3V | 0.1uF/16V.
10nF/50V 10nF/50V
2 3
K6 NC1 FB "1 PVDDOPY FB 0
x—S1Nc2 1 —
X—¢{NC3 -
X—o{ NCa .
XA |Nes g R268
X 5|NCE T 100K/1%
%—>- DNC 0N "
£oo
222
£55 ==
TPSTAS40TORGRRAT |
3!
14 UCD_PVDDOPY_FB_0 HREINAAL
VDD1P2_STB MB_vP5_STB
2200hm 3A 0.050hm c202
PVDDOPY_VIN_1 u17 | Ii
L12 1
100F/6.3V
C199
116V 116V 1000pF/50v) 15 12
220F116V | 0.1uF/16V] 1000pF/50 15 g aas o i
7] N2 VDD3P3_STB
N
- pe 4 VDDOP9_PG_1 13
1317 PVDDOPE_EN Yy—RZ2A AL PVODOPOENCT My ey PYDDOPY_1
R273 1K 1
| PVDDOPY SS 1 13 OUT_1 Mg
NRISS ouT2 |50
out3 Cc204
203 R1 C205
10nF/50V 12.4K11% | 10nF/50
2 3
X—e{NC_t FB =7 PpvDDOPY FB 1
*—Sine 1
x—{{NCs
X0 NCa o
Za|Nes g R2 ) R275
X5 |NC6 = 100K/1%
%—> DNC o "
£oo
222
£55 =
TPSTAS40TGRGRRAT ||
3
14 UCD_PVDDOPY_FB_1 »H—Rare, U
MB_VP5_STB
VDD1P2_STB c221
0ohm 3A 0.050hm J I
PVDDOP9_VIN 2 ute
Lis5 I [ 100F/6.3V
c218 c219 c220
22uFr6v ] 0AuFIGV] 1000pFISOV Y15 1 oas k12 - -
HIN2 l—'vv_ovpmpa,sm
IN3
L - pG [ PVDDOP PG 2 13
1347 PvDDOPY_EN Sy R2EL 0 PVDDOP9_EN_C_2 14y en PVDDOP9 2
R288_n 1K 1
1 PVDDOPY_SS_2 13 ouT_1 Hg
NR/SS oUT 2 |59
ours Cc224 226
223 RL Sour.37 | 10001037 | 0 ei6v
10nF/50V Taaki ] Sonov
2 3
X6 |NC1 FB 1 PVDDOPY FB 2
*—Snc2 < L
X—L{NC3 g
X—o{ NCa .
ZAr|Nes g R2 p R291
L5 |NC6 5 100K/1%
%—>- DNC [SON] "
522
£00 =
TPS7ASA0TORGRRAT _Jolo]
3R
14 UCD_PVDDOPY_FB_2 R Qo

AVDDOP8

VDD1P2_STB
2200hm 3A 0.050hm

AJDDOPS_VIN

Vo—g 7;5*(1 +4.53K / 100K )
MAX output : 3A
MAX system loading : 1A

AVDDOP8

C186 c187 ute
0.1uF/16V| 1000pF/50V N1 ouTH :g
IN2 0ouT2 ﬁ
e ours c191 C192
= C189 R0 0.1UF/BY
10nF/50V/ 4.53K/1%
13 AVDDOPS_EN R264, AVDDOP8 EN C 14 en e 2 AVDDOP8_FB 1
| |R2s, K R266, 47K _vppap3
L :

2 4 R267
X" sNs PG S>AVDDOP8_PG 13 Tok1%

1
X—3¥ 80omv.

10 MB_VP5_STB
X—g ¥ 400mVv
X—4 200mv
% 3 % 100mV o BIAS
XA somV &= o
e 28 R s required uhen

©0 is below 1.4 V.
TPSTAB401ARGRR | o[ ]
o=

VDDO1P8

VDDO1P8 VCC_VIN_12V

14

UCD_AVDDOP8_FB »

VCC12_VIN_3
L13

209

0.1uF125V] 10uF25v

I 100MHz/3A/0.050hm

Vo— 0.765*(1 + 30.1K / 22.1K)
= 1.81V

MAX output : 6.5
MAX system Ioadlng 2.904A

c210
22uF 125V 1uF/25v

H u1g
H VDDO1P8_VO L14 VDDO1P8
otz DOOTPEFE vo —
i 1 DDOTPE_VREGS . 5v vFB VDDOTP8 BST c213 || 0.1uFI25V. 1 2
I VDDOTPB ZQE% e [ S 17 33uHITA20.9mohm
LeND_vopotps (HIFY o GND T swi i =
PG S PGND2 —g—
13 vDDO1P8_ EN HHR281 Q_VOOTPE EN EN & PGNDI[—9
1|B2, 1K TPS54625PWPR
0805 R279 . VDDO1P8_VO
*1ohm
VDDO1P8_SNB R1 c217
- o 30.1K1% 20pF/50V
VDDO1P8_VREG _R2g:; 66,5k VDDO1P8_PG *1000pF/100V VDDO1P8 FB
LGND_VDDO1P8. R84, 100K
R286 285
22.1K11%
0603
VDDO1P8_SS LGND_VDDO1P8
14 UCD_VDDO1P8_FB ) LGND_VDDO1P8
c228
33nFI50V

LGND_VDDO1P8
Tas (ns) =Cas (aF) #0362
Setting : 1.
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FMA—HW01008-01 RO1

FPGA_1P0/1.0A FPGA_1P2/0.01A

Loopl : =
P * . Loop3 :
Vout = 0.6% (1+R1/R2) = B .
1.0V = 0.6*(1+10K/15K) e Vout = 0.6*(1+R1/R2)
: ‘ - w 2w 1.2V = 0.6%(1+10K/10K)
c1154H 220F/50V 15K
901 Qohr
R902 100hm FPGA_3P3_FB1_C l R903 10Kohm/1% l = O AN UCD_FPGAVIPZFE 14 o
0.1 T
RL R904 10Kohm/1% FPGA_1P2 FB3 R R905 10ohm.
R906 0 R907 1
14 UCD_FPGA_1P0_VFB . 73.2K RL
C1185 || 220FI50v.
“‘ C1156 }220ch FPGA_3P3 COMP1.R R908, 30Kohm
C1157 H 220F 150V _ T o 20Kohm FPGA 1P2 COMP3 C  C1158 | |3.3nF “‘
T ’—T—{
C1159 | | 0.01uF/50V g C1160 HZZpF
fi |
= 3 Cri6t | |otuFisov
I g 2
| 5 = 2l o 3| o
3| 8| & g e 8 g
ol o o Fl ool o] o
El &l & g g e
i It ! RS B Bt H
3| 3| & 3| 3| &
2l e e 2l el e
&g & &g &
& & ] 2 9
U
LOOP1 output=1.0V e LOOP3 output=1.2V
emm—m—————— s 23382838
1 FPGA_1PO 1 8 < = 38 '
1 1 c1162 || 0047uFi2sv  FPGA3P3 LX1 C  R9t0 OohmFPGA_3P3 BST1 25 16 FPGA 1P2 BST3  Ro11 Oohm FPGA 1P2 LX3 C  C1163 || 0.047uF/25V ]
[ S A — 7o 4 TuH J I " Epoa apa L s s FPGA_1P2_LX3 5 " ™ I""%""I
1 2 2% L 1 2 L L
7.8X7.0mm }u\ 27 | oonps panD3 4 \“ 7. . Omm

TPS65261_C_VIN 29 12 TPS65261_C_VIN

‘Lcmsa C1165 C1166 | [10uF C1167 | [10uF £ C1168 C1169
22uFI25V | 22uF/25V TPS65261_C_VIN ;{ 28 | pving 12 TPS65261_C_VIN 22UFI25V | 22uF/25V

= VIN PVIN2 = ] -
VCC12_STB - 146K 20K ‘ TPS65261_C_VDIV 30 VoI PGND2 11 mﬂ% I - ) FPGA_1P8, ) N
T.16v-1.26V L L2  ——— 47w - SR
T 73 100MHz EXH Lo | 10__FPOA 1P8 L2 T 1 2
VDIV=1.441V FPGA_1P8_BST2 FPGA_1P8_LX2 C Y 7 o
J:sz Jgﬂa ng Jgﬂs Jime Jﬂwn 2 en stz -2 — — L —ree—n H X ’ LC‘H‘/B LC‘H‘/Q
R913 22uF/25V 22uF/25V
fruFr2sv Tzzuwzsv ‘[zzuwzsv Fuwzsv ‘mesv Ponpmsov 1180 I
L fruFr25v 8 L ow g onopa [ N
= = ®::i5:3:3 | =
= = & & & =258828 283 =
| - T o o <] @ o o | TPS65261-1RHBT LOOP2 output=1 .8V
13 FPGA_1PO_EN B { s PCA RS S ENI &
_1PO_ 2 &
R916 0 FPGA_1P8_S_EN2 3 FPGA_1P8_SS2 C1181 | |0.01uF/50V |}, N
13 FPGA_1P8_EN ‘ ; o —H—Q—“\
13 FPGA 1P2 EN RO17 0 FPGA _1P2 S EN3 ol b
_1P2_| 2 o] 3
13 TPSES261 C PG Rt 3 s g )
43 TPSes261 C RST éé RO19 g TPSB5267_C_S_RESET T g g R920 0KohmFPGA_1P8 COMP2 C o182 { 2z, |,
RESET Open drain pouer failure output signal. & 1 c1183 || 220F
VDD3P3_STB B2 A0 3 "
)
VDD3P3_STB O——R924 e ko2 U = UCD_FPGA_V1P8_FB 14
TPS65261_C_MODE
R925, 20K FPGA V1P8 FB2 R R926 10ohm
Frequence = 600KHz MODE: 1 RL - .
When high, an automatic iiﬂ 1u€72‘58\7
power-up/power-down sequence is provided 1 I C1185 || 22pF/50V
Loopl Max=3A according to states of EN1, EN2 and EN3 B 1T
— pins. = =
Loop2 MAX=2A - FPGA_1P8/0.064A
Loop3 MAX=2A 10K -
1 Loop2 :
- Vout = 0.6* (1+R1/R2)
1.800V = 0.6* (1+20K/10K)
VDD3P3_STB FPGA_3P3
usg
| ctes | fo.uersy 610 our o7 | jotuepsy
VDD3P3_STB 0-R%22 10K
13 FPGA_3P3_EFUSE FLAG L MW 1L |21LIM_FPGA 3P3
. VDD3P3_STB o REL AT o . R931
9.2.2.1 Outpur Inductor Selection w roasrent bt ow
| MP62550DGT 20K
To calculate the value of the output inductor, use Equation 12. LIR is a coefficient that represents the amount of ‘:Q =20k set 119
inductor ripple current relative to the maximum output current. The inductor ripple current is filtered by the output N "

capacitor. Therefore, choosing high inductor ripple currents impact the selection of the output capacitor since the

output capacitor must have a ripple current rating equal to or greater than the inductor ripple current. In general, .
i i i i i i - o,
the. |n.ductor r[pple‘value is at the discretion of the designer; howeverl[ Ris norma|y ?rom 0.1 o U.ékor the 228 Accton |nc_
majority of applications. 5 Making Partnership Work
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FMA—HW01008-01 RO1

VCC3P3 JA VCC1P8 JA D

Vo= 0.8*%(1 + 11.8K / 3.74K )
= 3.32V

MAX output : 4A

MAX system loading : 1A MAX output : 4A
system loacing MAX system loading : 1A

Vo= 0.8*%(1 + 12.4K / 10K )

MB_VP5_STB
MB_VP5_STB c1188 MB_VP5_STB
2200hm 3A 0.050hm T8 ct189
VCC3P3 JA VIN uso H“ 2200hm 3A 0.050hm I
L74 10uF/6.3V VCC1P8_JA VIN U9t
d when L75 10uF/6.3V
C1190 ==C1191 =—C1192 v. BIAS supply is required when
22uFriev] oaurreV] foooprisov] 15 | s C1193 ==Ct1o4 the VIN supply is below 1.4 V.
16 =, 4.7 &l 15
e v Ro32 K_ovDD3PS STB 22uF/6V [ GG fooosFisov) 15 |, ans o |
IN_3 4 17 N2 VDD3P3_STB
= re CopARe N3 4 C1P8_UAPG 13
N PG _JA_F

RO34, 0 VCC3P3_JA EN C 14 VCCIP3_IA

13 VCC3P3_JAEN ) EN =
- " \ T 15 VCCtPEIAEN SyROS 0 VCC1P8_JA_EN_C EZIN VCC1P8_JA
il VCC3P3_JA S5 13 OUT_1 g RO37 1K 1 T
NRISS OUT 2 [g Ul VCC1P8 JA SS 13 out_1
1198

= [
our.s C1199 C1203 NRISS S [ }
c11% R1p R938 c1197 100uF/6.3V 01uF/6V E 1200 C1201 C1202
10nF/50V 11.8K1% 10nF/50V C1204 R1 R939 C1205 100uF/6.3V 100uF/6.3V/ 0.1uF/16V
2 3 10nF/50V/ 12.4K/1% 10nF/50V/
I *—51{NC_1 FB —— vCC3P3 JA FB I 2 3
%X—3|NC2 1 = X6 |NCt FB ] VvCCIP8 JA FB
X—g|NC3 = X—NC2 L
X—p| NC 4 - X—g|NC3 N
L | Nes g R2 p R940 Lo | NC#4 <
X5 |NC6 Teo 374K11% L | Nes g
»*—> DNC 0N X5 NC 6 =
99 %— DNC £l
= 500 ©
Foo = gz=
TPS7AS ol F00 =
3[°° TPS7ASA0TGRGRRAT |
b
R942 0 )
14 UCD_VCCIP3_JAFB  D—RUIAANAL |
14 UCD_VCCIPB A FB YRS U
A

RAKON_U8551F Max power:2W
5V convert to 3.3V/1A For OCXO VDD3P3 0GXO L s 100tz

MB_VP5_STB VDD3P3_OCXO 1206 1207 Lzos o 1209 sz
ug:

VDD3P3_OCXO

L77_~~~A\100MHz _ AZT117CH VIN 3 1uF/6.3V 0.1uF/25V  [10uF/6.3V 0.1uF/25V 2.2UF16.3V

ADJ(GND)|

INS ouT1 [
ourz osct
1 6
| ct211 _| ci212 1213 _[c1214  _JAZTTI7CH-33TRG1 c1215 _fct216 X——— NC1(GND optional) ~ VCC =

= = 2 5
220F/16V | 220F/16V 220F/16V | 0.1uF25V 22UF16V | 0.1uFI25V x NC2(GND optional) - NC3 xocxo K o R i
ﬁ GND our 4 A TV Row 330hm 1% OCXO_CLK_1oM 51

= *10MHz

g To timing module
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o\a

Making Partnership Work

Model Name Rev
ES8632BT4-0220-EC | ROA
[Size. Page Name Engineer

(&3 | Power_Reserved1 | Chaohua Chung




