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1. ALL RESISTANCE VALUES ARE IN QIMS, 0.1 WATT 4/- 5%,

Z. ALL CAPACITAMCE VALUEZ

MICRCFARADS .

5. ALL CRYSTALS & OSCILLATOR VALUES ARE [N MERTE.

X2487 MLB

REV

ECH DESCAIPTION OF REVIZION

0035292277 | ewcreEERING nELERSED

1 1 TAELE OF CONTENTS 51 134 50C I2C: AGP, ISP, DISP 101 271 DEBUG: MISC
2 2 BEFERENCE DESIGH SYNC TADLES 52 135 SERSORS: POMER HIGH SIDE ¢1/2) KEI_X2437_MLE 124102081 102 272 DEBUG: SOC TEST FOINTS
a a EL FARTS 53 136 SENSORS: POMER HIGH SIDE (2/2) KEI_X2437 b 12/10/2021 103 278 DEBUG: LELS
4 5 HOC; CONFIG STRAFS 4 137 SENSORS; POMER LOAD SIDE (1/2) FEI_X2447_MLE 1271042021 104 300 DESENSE 1 HE]_XI4BT_MLE 05/ 25/2021
5 [ S0Ci CI0, MIPI TSES_BEF_BOC_H14G_0.53.0 55 138 SENSORS: POMER LOAD SIDE (2/21 KEL %2447 pme 1271042021 165 301 DESENSE 2 KEI_XI4ET ML 102001
3 7 S0C: RESETS, DEBUG, MISC TEAS_FRF_S0C_H145_0.53.0 E 133 SENSORS: EADC KR _Az4A7 bR 41672021 106 302 DESENSE 3 KELVTH_X24BT_MLA  09/27/2021
? [] 50C: GPIOS TSES_PEF_BOC_HI4G_ 57 140 SENSODRS: POMER SUEFORT mEI X447 e L6202 167 310 DESENSE MECHANICAL FARTS
B 3 : GPIOS TSAS_FRF_S0C_H145_0.53.0 S8 141 SENSORS: THERMAL KR 42407 bR a/16/2021 108 400 ALIASES POWER 1
] 140 "1 LFOF, FCIE TSES_BEF_5OC_HI4G_ S4 144 SENSORS: MOTION TEH5_MEF_IMJ_SOVERELGH 0.15.0 109 401 ALIASES POWER 2
10 19 SP1 NOR, SEF ROM T2E3_FEF_50C_HI4G_0.32.0 &0 145 FAK ALTKEN_XZ437 VSR 07/28/20Z1 110 402 ALIASES PONER 3
11 20 FROJECT SUPFORT ¢1/3) 61 147 USB-C; COMMESTORISH 111 403 ALIASES POWER 4
12 21 + PROJECT SUPFORT (2/3) 62 130 USBE-C: High Spead ATCO TIAS_REF_USBC_LFKA_ACEZ _PARROT 0.33.0 112 404 ALIASES PONER 5
13 22 FROJECT SUPFORT (3/3) 63 151 USB=C; High Speed ATCL T585_REF_LK| FHA, PARKCT_0,33,0 113 410 ALIASES BEF OESIGNS
14 23 BCEU TSR3 _FEF_50C_HI4G_0.33.0 54 152 USBE-C: Support 1 ATCO1 TamS_AET_USBC_LFKA_ACEZ_PARRCT 0.33.0 114 420 ALIASES S50C GPIO
15 24 ECP TERS_FRF_S0C_H145_0.53.0 &5 153 USB-C: Support 2 ATCOL 115 421 ALIASES S0C 3PI, 128
16 25 SRAM TEES_REF_BOC_H14G_ &6 154 USE-C: Fort Controller ATCO TE85_MEF_UIBC_LFEA_ACE! FARRCT 0.33.0 116 422 ALIASES 50C SPMI, I2C
17 26 GRAPHICS TSAS_FRF_S0C_H145_0.53.0 &7 155 USB-C: Port Contrellar ATCL 117 423 ALIASES S50C UART, DBG
14 27 MEMORY TSES_BEF_50C_HI4G_0.53.40 &8 156 USB-C: USB2 RPT 118 424 ALIRSES 50C PCIE, LPDF TX
13 28 FIXED T203_FRF_S0C_W145_0.33.0 ] 157 USB-C: HS Level Shifters Ta85_AKF_LERC 2  a.13.0 113 425 ALIASES S0C CAMERA, U8B, MISC
20 29 vopl2 THES_REF_: 53,0 10 158  USB=C; 5V Regulator TSAG_REF_[HBC_VE_LTA642_ 120 426 ALIASES PROJECT SPECIFIC
21 EL] VDDID, VLD LOW, CIC TEE3_REF ; 0.33.0 71 153 USBE-C: ATCO1 REGULATORS 121 500 17.2 RULES
22 40 muc; Guo THES_REF_80C_H194_0,53.9 12 162 USk-C; PROJEST SUPPORT 132 600 BOM VARIANT TADLES
23 50  Sacure Elament TSE3_FEF_SE_CERES 0.13.0 13 200 WIFI/ET: MOOULE 123 501 EOM OPTION TABLES
24 51  BATTERY CORMECTORS T4 201  WIFI/BT: ANTEHNA and GHD 134 602 EBOM GROORPS
25 52  FBUS SUPFLY & BATTERY CERRGER T5E5_REF_CHAMGER SUnA_0. 60,0 75 220 STORAGE: 5500 55E <b> T595_MEF_STUPAGE_5SE_D.46.1 125 610 BOM ALTERNATES
26 53  BATTERY CHARGER SUPPORT TSA3_FRF_CHARGER_SUCHA 0.6.0 16 221 STORAGE: 5800 S5E <l TAR5_AKF_STORAGE_SEE_C.40.1 126 700 PACK OPTICHS
27 54 EV FOMER SUFPORT 17 230 STORAGE: 550 SUFPORT 127 701 PIN DELAYS
28 57 POMER: 3VE AON {1/2) TERY_REF_VR_ICEMAN_1.43.0 18 236 LDISPLAY: COMKECTOR, PHR ALTHEN X2407 MLE  04/09/2031 128 989 CHECKRLOS SUPRORT
2% el POMER: 3VE ROK {272} THES_FEF_VR_ICEMAN_1,43.0 79 237 DISPLAY POMER SEQUERCER T585_REF_PANELSWR_BHJ 0,50
ac 59  POMER: 3VB AON SUPFORT 20 238 BEK: CONTROLLER TamS_RET_BLC_BEW 0.27.0
3l 77 SPHU: IMPUT PWR, BULE, BSTLO THES_FEF_BHO_STUWE_VALE_BIRTABLEA P.104.1 81 233 BEK: KEYBOARD T585_REF_BLC_BEN_0.27.0
3z 78 SPMU: LDO, SW TSR3 _FEF_PMU_STORE . pORTABLES D.104.1 B2 242 SECDIS: AMR TamS_AET_SECDLS_AMR_HI14X d.3.0
33 70 SPMU: GPIG, WSS THES_FEF_EWO_FTOWE_VALE_BOATABLED 0,106,183 243 SECDLS: SAK T585_REF_SSCDLS_HIAX_E.6.0
3 B0 GSFMU: ALIASES, SUPFORT EEI %2487 WLn 08/16/2021 44 245 AUDID JACK COOEC T5H5_MEF_COOET_CARLOW_L.5.0
£} Bl WPHU: IHPUT PWR, BUCE 0, 1, 2 TSA3_FRF_PMU_STOME_VALE POATAGLES D.106.1 85 246 RUDIO AMPLIFIERS (1,2} TA82_REF_SPRRAMP_SHI113776_3.7.0
36 Bz MPHU: BOCK 3, 4, T, 9, 11, 13, 5M TSES_BEF_PMU_STUMS_VALE PONTARLED D, 10 an 247  RUDID AMPLIFIERS (2/2) T385_MEF_EPERANF_SMI13776_3.7.0
37 EET ) TAY_REF_PMU_STOME_VALE PIATANLES D.106.3 87 248  ADDIO CONNECTORS: RAMPS
I W4 MPHU: MISC CET, VS5 TSRS PEF_PWU_ETUNE_VALE PORTAREs Bo106.1 B8 249 RUDID COMMECTORS: DMIC, JACK
EE] BY  MPHU: GPIC TE3_BEF_PNU_STOME_VALE POATABIES 0.108.1 B9 250 KEYBORRD BLC CONHECTORS
a0 A6 MPMU: ALIAS, PULLS HE]_HIAET_MLE 0F/16/2821 kX 251 KEYBOARD [0X, SUPFORT T585_REF_KBD_JOFLN_J.5.0
a1 B7  MEHU: SUFFORT 453 _FSAITO_MLE_Z.15.1 31 252 KEYBORRD SIGNAL COMMECTOR, ESD
42 BB EMU; SUPPORT - FF BE]_KI4ET_MLE 06/24/2621 92 253 TRRCKPAD SUPFORT WILT_KZ487_HLE 1173042021
[E] 122 POMER: 5V 52 TFE62130 TSRS _REF_VR_SV_TRI62L30 0.13.0 53 254 TRRCKPAD CONKECTOR WIDI_KIART_MLE  B6A07/208L
a4 124 POMER: 3V3 82, S5V 82 SUPPORT ThEd MR 03/26/2620 4 256  TOUCKEID SUPPORT
[T} 127 POMER: ¥vi 52 TEES_PEF_VR_3VE TPOEILES_0.10.0 %5 257 DER SUPFORT 1
4E 128 POWER: EXNTERMAL SWITCHES 96 258 DFR SUPPORT 2 077272031
[ 130G  50C I2C: AP 1142) 57 266 FTT {1721 FELVIN R2447 pmE 0719
48 131  =0C I3C: AP (2/3) 28 267 FCT {2/2) KEIVIN XZ437 _MEB  D7/19/20IL
49 132 90C 13C: SMC (121 9 260 TP SUPPORT KELVIN_$2447_MLE  £7/1972071
50 133 E0C I2C: SMC (2/2) 100 270 DEBUG: BUTTONS
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REF DESIGNS

AND PROJECTS X2487 SYNCS FROM

SOUBCE FROJECT

SB-DESIEH P

SERC_

Tabs G-18, 210, 80 303113
a2 0 5180 2021_08_
o eato | o2 3031 _13_34_LEdTeid
Taen 190 | &
T o061 | s
el 122 e | B
[ AEF_WE_IV)_TRS42138 123 rao | s
[ P _1MU_SIVERKLIH Las eso | 2

EB,_ACEZ_PRARD] e | o5

ah 0.6.3

GRAGE_SSE

v.a0.1

NEF_SECOLE_MeP_314%

T2z FP_GeD13_ELAK 2a1 P
o Rer a1z oR vt | w
_SFTH 0.9 | s

) " vata | v RL_11_G5_L111hess

REF DESIGNS AND

REF_20C_H14G 18
BEF_USHC_LFKA_RCEZ_FARRDT  180,191,193,19%, 156,158
BEF_WIRELESS_RASPUTIH 200,201
REF_PANELPHR_ENI 237

BEF_COLEC_CARLOW 243

REF_MESA_SUPPORT 256

BEF_DFR_V3_SUPECRT 257,258

PROJECTS X2487 DOES NOT SYNC FROM

UPLATED C1951 TO COMBO FOOTPRINT TO MATCH PMOD REF LESICH

UPCATE RT13 T2 Bl APN, MOVED TO DUAL KI5, FOR C5A4 19% ADDED OMIT_TABLE ON DISCEARGER FETS TO ALLOM DIFFERENT ALTERKATES
HEECEL TO ADD AF CONN BOM OFTION, CHANGE 100M CLE TFS TO PFS, ADD BOM TABLE CONTROL, ANC FIX OVERLAFPING IFD TEXT NOTES
BELAX PLACE HEAR FOR CFT70 PER <RDAR://795B5306x

RELAX FLACE WEARS FOR CR511, CRS10, AMD ALSC UPDATE 0402 FOOTPRINT <RDAR!//BZE45344>

HIGH DCR TOOTHE MESA MODULE REQUIRES A HIGHER VOUT SET POINT ON 1V LDO THAN THE REF DESIGH HAS

RELAX FLACE WEARS FOR CT703, CT706, CT421, CTEZ1l. ADD BOM_COST_GROUPSDFR TO CSA 248, EEPLACE UT8&0 <EDAR:S/79473506>. UPCATE QTTO0 HET HAME

"REFERENCE DESIGN SYNC TABLES
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g | 7 6 5 4 3 2 1
TOF SIDE STANDOFFS USB-C BOSS
2.BODL 2101 49R-2H 20
; 3, 4001, 947651, 1 20-5m
460-01216 F.@ B60-00392
CRITICAL =
e o “Cmrriean 'Tnhi‘;'x-;{: -
2.0001 21601 49820 3.4000. 5112 . 12H-a0 3.5001. 301001 . a16-a8 .24H-2H
860-01216 - Be0-003%2 - 460-00381 860-01634
1 errrrca = = =
2.0001,210-1.496-5H ___‘],:)FR, .BOSS CPU THERM STAGE HOLE 3.15 MM FAN MTG HOLE 2.0X2.6 MM
860-01216 ERITICAL Lt tuao 2SI et
CRITICAL 34000 52050 . sw-sm ?Eﬁéﬁ 898-08 -—"D; 9G8-039
: - - 0 - 45 = l.DJ 347000 - 74
- Z’da”i’ B 60 U 1 484 r-o CCANER WEABEST HEYBOARD = o o .
2.8001 2101 4365 * =
O 4e0-01218
. MLEB MTG HOLES 2.1X3.51 MM
CRITICAL =
i BOTTOM SIDE STANDOFFS CPU THERM STAGE HOLES 3.6 MM e
“zosoa [ — SRITIS T
2.8001 21071, 436-5H 2 popy S0410 4. 4Rd, -ise _ - ‘ 998-19711
ﬁ 860-01216 @1 18- GE0-01495 998-03850 IE R
CRITICAL T ouir o
R CRITICAL Y
2.00m 23001 4om-am e ST 998-03850 998-19711
- A60-01216 r.n:rn..zl.—s.wu-.',-{ =
#) #} B60-01485
= -197
L FRITIGAL STAGE HOLE OVAL JoE-1aTLL
L Trhaiz
2,901,215, 1 5H-50
- B60-01485 998-21974 WIFI WASHER
- CRITICAL
860-01519 R
2,903 Jd 1 5H-t
2,8001, 2103, 152 -0151
B60-01485 ge0-0ls1s
CRITIGAL
AJ FLEX COWLING BOSS
Cerrraean
470
3.5001.85ID-1.9268-8M
- 860-00382
METAL SLED <RDAR: //§3760455> o PD_PARTS
FART HUMBER | QT¥ CESCRIETION REFEREMCE DES T o
BE-24413 2 SLED, METAL, X1727 511,512 : ‘ Apple Inc. BT [o
BDE-31713 4 SLED, CPU, SROWIHOE, X2264 8L1,8Lz,8L3, 814 CAITICAL | CPU_SLEDS:4X_SHON] TCE o FRIETARY PROPESTYT — 5.0.9
evt-1
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(A)BOOT CONFIG ID (B)BOARD ID

e EEIN2S ANAXKE 10 + o+ eBBLN2S AHAKE IO
EOOT_CEG_2 | BOOT_OFG_1 BOGT_CFG_D BOKRD_1C_4 BOKRD_1D_3 BORRD_ID_1 BOKRD_ID O
BOE0Z ROS01 EOE00 ROS514 RD513 RD511 RD51D
17K 478 [V 1K 1% 1% 1%
* {i%eccan R LE ] = $i%ecan 2 » %t D
| EOOT_CONFIGE
o BOOT_CONFIGL EOAED [
L ST
) EBEL_1D
BOARD 100
MLE BOOT CONFIG_ID[2:0] = OBOOL — -
1| MCDE
HAMD, 1,2V 5PI0, LEMED, TESTMIDE
01 | Mo, v spIl, 4cmnz

«2V BFIO, 12MER
211 | HAHD, 1, SEIO, 40MED

LOD | NO&, SPIL, 12MHZ, TESTMODE
101 | NO&, SPIl, 40MHZ, TESTMODE

SPIL, €MHI, TESTHMDOE
111 | NO&, 1.2V SPIl, 12MHZ

MLE BOARD _ID[T:0] = OB G010 1010
<RDAR: F/TT282291>

BOOT AND POWER UARCE SPEC 2.1.5 (3ECTION 2.2, TABLE 2.3):

(C)BOARD REV

o BREED_BEVD

o
o T —
- BOARD_RE | BOARD BEV_2 | BOARD_REV_1 | BOKRD_REV_D
RO523 RO522 RO521 RO5Z0
I 1 I
» ¥k
-

ol
B2
a3
oo
[Ty

e L L b
=
il
=
=

1=l

D@

SoH
m

50C: CONFIG STRAFS

o
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(=21
w

ATceayl a0 pl B QSHC RTC) DOR Poln
Capo_p| B3 DB ATC] DR _Wels
avcravi_rao_pp 248 DSAC RTC] BN C Pol>
aTcran)_rwo_p| BOA OSRC_RTC] BID G Mol

LSBC_ATCY COF
USBC_ATC]_[aE
s

LEBC_ATC_pL

xrerani_aw_p| A0 DSEC_RTC] ALK P
pp A DSRC ATC) AUN K

CID ATCL LERX
CI0 ATCL LATX

EUSE_ATCL P
EUSE_ATC] N

Es| AT2E

s

op_ATCL _HPD

OMIT_TASLE 98-23303
1TICAL ::\L'J-O:é.ggsa
=
u, LIS _ATC B ki kR ers
.@z UERCATCD =TT Pt el g
« @my—USRC_ATCI L e
Sp—USRC_ATCD Besd | nvcrevo_eo_p
AR _ATCD moied f prcpann g ATCAN1_3mL P
weomy USBC_ATCD B8 | yrepen_prt_ ATCRATI 3K1 W
“ UGRC B0 nrrw_1el_v arerani_Tal e
gLk _ATCl A3 fwreren_m_w o |~ Atrwan)_ral_sf BOL
EE
“ USRS ATCH ALK P 2t fprepurn_wise v il
b T o S 1k .
", o ATCRANI_X
= 10 _RTC0_LIEX ard 3|8 L e Loy s
SI0 _ATCD LET i} e ]
i iy EUED_ATCO P LM PO T Rl U Rre | RS
O—EUSE ATCO N LI B
B AT _HED A o 3 senime e om
. 52 . 5 | wrernn_rear v men
—SO0C_RTCPHYC RCAL MRS WL favepeyo Roal M
S0C_ATCO _USH BESBEF ot L nred_toen_pcanicr
11850034
'ROE0D
00

0 00 00 09 0009 0000

@Termination Resistance Calibration (RCAL)

SO0 ATCEHY) ECALMEG g . —5OC_ATCPHY]_BCAL

HEG

LIL500003
1Cheld
T0EF

118590314

'ROEZ0

Goan for BCAL Infos

WIFL-C

T -
B =
Sy
.m Mo SO0 [Ep GPID 3
T .
I m Mf\iz\l}:>l:ﬂ>bﬂ“"1i'rl“ ?1‘

39923303

MIFLEC_BETLE
MITLEC_parLE

DPTATAY
HERTA

FIATAL
HERTAL

MITLIC_PPeLE
miFLiC_wcie

MEPTLC_DPraTad
MEPTLC_DHEATAY

EeMr

MIFL-D

MEID_LeTLE
HIFID_pECLE

WIFLT_DPIATA
MIPLE_DHERTAS

LIl e S0c MIPIOC DPCLE o

Lz WC S0C MIBTOC DHCLE ]

iz c_40 i _[

L & 7 Al

Kl pe 00 MIPIOC DEIATACL> =

[ H . sl "

GHE VOTB=TRE

e MIPT_FICAM CLE P o

Ld "
=1 N

o

15F 1K

HEPI0C_RET
MIPI1C_PENT

HEFin R

-2 . .
T W —
-
nr MIPI_Drp CLE P
3T i =
E iﬂ\x?—%}x
Li7 PI_DER_LATA F
g
L1% xxr{lPI [.lFR LATA N o
Wi wo g <
M4 200 _MIPLIC BEXT
wi? __Z0C MIPID_BEXT P
—
50C: CIO, MIPI
—
051-07793 [ D
5000
—
evt-1
—
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oo EELNES BWAKE IO

117300090

PRIVES _AMRKE 10

PLACE_SRAR=IE

OMIT_TAELE o
CRITICAL  pev-=ia-man 117500129
N TROTIA
VM 1 OF 34 f x
{lame
FHU_EESET L ALdd1ps 1N _RESET* MALH AL S0 FORCE DU 2 B
- MU _EESET L ol docer makTr L] SOC_ERQUEST DFUL L -
= N . peuz | 4% S0C REGUEST DEUZ L g .
| oy EMU_REGET L B
glz opy_srarus | B0 SOS_DFU_STATUS =
v o oy BHU_BCTTVE BERDY ="
0 500 K18 DFU_SELECT o
3 i) SC13d ho#_SLERF1_SESETS
=0 2 111500129
e e EOC MICG. 2202 Jurea ) :
= ‘ROT13
1 20C_HOLD RESET ¥ luoep peser i
117500090
‘rO701 :
10K - -
i 205 i =i L pan_wrm_RALE i (I i A —,. Y
TE =00 FAL WTH _ANA_ TEATH T P X 2 EHD_HKNDG_SHDT —
«|g R 2 G _SOC_SHITMS =
= o i HL Y san_wrn_vesi B & sWo_mad |52 BC_SOC SO TS —
TE_S00_PAD MTR_WREFH K2 | pan_serm_vrer
+ v EEIV2S 52 20C_DBG_FROBE_VALID 173 | v ppose_vatan M zo0 JTAG SEL
L =] i A _B <0
. i EUSE_LRC P [TCY PR, BN TR _JThG 20C TOI o
FLAGE_FEARSETANG BOL 11188 EUSE LRGN BE12 res_vem_rom ARl TP _JTAG SO0 _TLO =
2|y Rel  SMD SOC_SMOTO B =
. 20C_USROES FESREF 2003 | g pon pesnee [ seas_hoT- kAL TP_JTAG 200 TRAT L =
vt | 117200073 J. OC_TESTMOCE 143 L rpormoon xmlcosan_oor | AL TP SO0 MUK _OUT — 1
'RO706 = TE _TST CLEQOT M2 drer_curcer -
¥ OMIT_TABLE E|  ercocorven| a2 My cukiax soc P
20C_EUIE VDS DETECT £
i —SC_KICK_ATTENTION J—— o SO0 _MIRL2AN, T
- (e S0C_DOCE_COMNECT 110500297
—— ‘ROTLA
117300125 B
'RO705
47K
13150831
1C0715
L ey
OMIT_TAELE o IR
CHITIEAL e i s

an " s S0C_DOERD L

£l TV L OC_LORZ 3 _Z0
z an . 2 SDC_DORG S D
2 a0 OC_LORE 3 S0

oM 1 o 2
Ky PR

PEYDD 81 YODGL . . .

poen_prer | R11 E0C_LDRD_BEEF e EOJE0 apa i 489 smarnane

FORL_RRET| S0 2 L i q LERCOM
boRe_BEEF )
ToRI_pREr 3
Y

20C_LDEE _BEEE Lappi—d48.9 1imsonany

C_ LLET_BEEF BOTET Lamnidb.d TPeTeeT™

(A)RESREF Notes

® The RESREF node is sensitive to noise.

® l=zgided PCBa may be able to place ROT03 lesa than 15mm

from S0C pin on the perimeter of the S0C.

® 2-sided PCBEs may be able to place ROT03 less than S5mm from S0C pin.

WAL 53

a3

" 50C: RESETS, DEBUG, MISC
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OMIT_TASLE 0 CMIT_TAELE . 0
CRITICAL m‘.’_‘l?ﬂgm CRITTCAL “.9,0:?2&:“
. -
e m or 2 =M 2 ar 2
B SIC_AOE_FUNC 0 us [rrape—" o D —MEC_LIC_INT L w0 S LU UARTY_RXD LSBT GPIT_DOR o=
T BO_S0C_WOE FUNC ] ET] ol DFR_TOUCH CL¥32% RESET L = Do SoC AP GRIC D1 uaRTa_TeE UART_DEEOGERT PID =
o Gyl SL AE FIND,, M pe SO Jn FUNC 0 « uygm—SEKR_ 100 s
<D _S0C_KOE_FUNC 3 = v vgEry— SPER_I0L 1w unTL C_d0c, ET1_C
MO ALS_INT L E Y2 COCED BESET L =k w vy SEEERME _RESET L
B T M wiii Zor oA Do iy SEEIENE_INT L 180 uamrl [ MO SOC AP UARETLEKD oy
e SRl SR L5 L B AOFLEAP MADI IH @m " gy CODEC_INT L w0y aapr o[ Bl RC_S0C AP UARTL THD —
[ SYRO_LHT f\- [7-}] AQE _LEAF MADI COIT o =2 iR _UPC_SHCLE E
e YRO_MOTICHN INT - ] SML_FIXTURE MOOE L oD - R UL DIl F [ F1 MO UART MLAN OB STE L 0 ey
— C_HDML_CEC_AOP_TX 2 Jf#3  CHEE INT L = . . T, BC_UART WLAN RID_RTS L —
HOML "F{ﬂj_o B Ay - o o 4 i, . HC_UAET MLAN L2E -3
. S LAN CORTERT A T T E— ] w lei  WC UMRT MLAM BAD  oon
— = - BEABC SO0 KR _GRIO B = =
- s T 13 RC_soc AOE_FUNCIY an—i
S SPI_LAS_C5 TR ry g = BIARD_REY. ata .
. WS HIMT_HED ACP Pl Aol oy . BOARD_PEY W hC_goc AP UARTI_ETAL o
= e o= g DER_TOUCH _EESET L 3l “
o — LA _ALE_ALE _HCL 2 - = DFE_DISF_BESET L BC_S0C_AF_UAFTI_THD =
g lEC NOE RIS AL o LER_DISE_INT
ATE SEML_MUE MEMI CLE E = Haaes HC _SOC AP GPID 1N
. e _mOr AOP_120M1 S A M Gawao_Srata| AT U TOUCH _INT L
o BC_S0C_NOF_T2CH] SOR £ <= Gy B0 _S0C AP GEID_ZD uanre_pcp| 22 WC_SOC AP UARTY RAD —
B|E wan s see| WM SPUT MIB SEMO CLE E = O TUCHIL THT e wnsrd_meo| WG SO0 AP UARTS TXD =
_ He 800 AP I2CMZ ECL “|F 11_50ATR| AL ZPMI_HUE_SPM) DA X — w1y TQUCHID_FAE_EH
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HUCE13_FE Ta0F LEUE ;t;:u.v I TslE T=0F
O B [ P [ Pan, [ [
1
o 3 =
VDD SWl VDD SW3 : THNA 0B Bkt QMM M6k WVSW1 VEW3 —
W _3 N 5 WSWS  JNOMA MAX, 12SMOEM MAX 3 MPMU: BUCK 3, 4, 7, 9, 11, 13, SW
T T
CRITICAL CRITICAL WEWE  200MA MAX, 2IMOEM MAX CRITICAL ITICAL CRITICAL CRITICAL Aople T 051-07743 I 1]
LIN500073 138500673 13ms00073 | LIns000Ts 1IM50007 | LINSOO0TS pple Inc. FETIT
CB20D + CB201 : CBE2D2 a * CE204 +C3z05 5.0.0
UF 10UF : HCTICE OF PROPRIETARY FROPERTY: L
e evt-1
e
X — B2 OF 9%
LA smAn-tad £ 3Bt P vnn-CA 10, i vt = . . TeT
BOM_COST_CRODB=S0C POWER | iv aic seams rasmeme 36 OF 124
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*** QKZINTEGRATE *** 'E?’ﬁﬁ
V8100
'tcu: aa
VIDHATH>>
s Vio_eThL Lhos wioor [ 618 WEMPMR_ VLOOL LDl 300MA MAX
. . BEIVE_ACH_MPMU_T30E VI vipoz| 16 PPIVE _RON " Looz 5O B
wiooa | F18 N MEMD WLDOZ . LO03  EODMA MAX
ooy | BLENC_MEMD WLDOS - LOOY  250MA MAX
e - EEAVE_AOH_MPMU_T5HS VIH vin_swin_toc
VDO_WATH_LDD
VOO n_L0G . ooy | M1 FRIV 52 LLO ' Lo 250MA MAX
HH
Elg
Sls Y 133 Jven wre_awr |4 oo | I FRIVE AWAKE PLL =T T3 MAX
BUCKI OR BOCE135> e _
- EEYOC _LDO2C 14 N 1 o [ ELE EEIVH _AOH MEM] e woad 108 MAX
wiceia [ ELLEPIVE AOH MEMI Loags 10 MAX
BICKA=>
PPVOC_S2EN_VOOIN 250 Lo prors vipora| Wi ppIvi_san LOO10  ZHOMA MAX
BUOC
™ PRVOL_SZSN_VOOIH F1% lyoa Loote yipoil | 920 pPOVESE SIER CID LOO11  1000MA BMAX
o —HC_HPMD L0 EN 13 |ypor_ew vipors| S0 PRIV _spas gne . LOO13  ZS0MA MAX
vicors| FZL_ NC_MEMO_VLDOLA : LDl 3O0MA MAX
wipors | F11_HC _MEMO VLDOLE LOO1E  1500MA MAX
wipeea| B2LEPIVZ 82 10 LOOZD  400MA MAX
viponwr | K23 ERIVG_LDOTNT_MEMD LOOTHT  150MA MAX
vacorre LLLY __EFIVI_LCOINT MEMI ™
veocerea L34 EHD .
VDD LDO 3/8/14/20 LDO 2 DECOUPLING LDC % DECOUPLING LDC 11 DECCUPLING LDO INT DECCUPLING
2 FRIVE _ADH) EPIVE AOH _MPM RPCVHSE S25W Cl19
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICRL
13880007 13350750 138200073 1aesnca“3 133500073 | 138200073
1 CEAD] L EB.}?O L CS!ZBS: L CB3RQ 1
—.[ ‘ I @ .
G
VDD LDO 11 LDO 7 DECOUPLING LDO SB DECOUPLING LDO 12 DECOUPLING
- EEVLOD _S25W WOCAH PRIV LEO e ER1V2 AON MEVE]
CRITICAL CRITICAL CRITICAL CRITIZAL SRITI CRITICAL
0073 1snsuc 138300073 138200073 0 13350007
| CH3E0 ‘E‘ B 1 CE331 ‘-CQ‘SFGU L 4 L CH3D0
t[ e ]j
UN-UNUSED LDOS LDO B DECOUBLING LDG 10 DECOUPLING LDG 20 DECOUPLING
103 1, 3, 9, 14, 14 EELVZ_MAAEE_FLL . . EEIVI_KON . BELVZ_32 010
CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
138500073 133=00073 13500073 138500073 138500073 133500073
LDO RTC : CA3A0 cassn c5351 Tor

ITIED TO LDOINT FO8. PORTRBLES]

BOM_COST_CRODP=30C POWER

MEMU =

LDOC

‘ Apple Inc.

s |
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B 7 3 5 4 3 2 1
*** QKZINTEGRATE *=**
BSTLY INDUCTOR CRITICAL
152800874
0. 47UH-20%-1.7A: 17906 OMIT_TABLE
993-23524
S
WE43
PN L
D B F . . B4 _HEM) BEZLO
CRITICAL CRITICAL
132500030 CRITICAL CRITICAL | CRITICAL
32 132500030 132500030 | 132500030
UE 0¥ + CB440 tCa442 *CB443
- co = 1UF LIF
PBUS SENSE
BRUS_LI¥_SHE
C 118300427 |
RBA5Z )
5,313 FOSSIELE T USE SMALLER FOOTPRINT ORAMP (TLV3C51I0W)
<RLRE: (/34737210 J
32K CLOCKE XO (FACK OFTION BMU 32K OSC) 32K CLOCK MEMS (PRCE _OPTION: PMU_ 32K MEMS)
: S A TIREES T - - - - - -
| hoaR :_ma."i:‘..-;m
| BOMOETION M JAE
o 117500073
FE4RE"
NETRT CH]
f
o BRI AR LAY
s YEARL - isaera
RE4AL
FHU_DSCIIX EN L LAMAL "
R S oL xose B e
B TR S H oL kose M&ﬁﬂ’iﬁﬂhﬁ‘_‘cw.ﬂs
131800003
I G o GHD
32K CLOCE SERIES R
FLACE_ERRIN 100,147 e
- [ EH_CLX32K_G0C R EM_CLX3ZF_S0C =
OMIT TABLE SH-14727
"“‘ﬂa‘{ﬁ‘ It ¥WE410
N U _CLE3Z) 1 13 . PMD CLEIZE WLET L R GHD o SHD R
hon PLACEMENT NOTES
wace_rr o TE 0 T CONNECT VS8 FEF THROOGH ALL GHD LA
2 = FLACE XK AT ¥SS_REF PIN, ROUTE RTN SIGHAL BACE T0 PASSIVES
BACH_CPTICH =) T - -
<RIAR: /(1349710022 were | o e, oarTick b i MEM: MISE CRT. Vj:m o e
) s i -077
LLERIEAES D e - ‘ apple Inc. 5’]‘. 07733 ID
RN wavc vn e e T e 0.0
ITE Haetd. e v aaint G
A O GIY WAEE BT TO MVOIR CRICHRSE KNCAE evt-1
OHIT, :
v peach B4 OF 993
BOM_COST_GROOP=30C POWER 38 oF 1238
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OKZINTEGRATE *=**

QMIT_TABLE
933 24

UE100
AL
Ao s
. S AONVE THMGHS [0 — mz X i3 .
. SOC_THIRSHE ¥i3 |wen ®e_ COGEC KAXE L .
g MLET THMENS LeME MLL 1C_SEHIOR_PHE_EH ‘g
- ED—HEMIBMUKIOEV TERM P10 | wced o i i
. C—HEML_AMUKTOEN_TERN 1) ey aLn MU Chgp pux OK =
. Eo—LOETET THMENE [N e W WLBT_WARE =
. O MEMI_THHMHE ain T TPL FWE_EM =
- C— Sl THHING S s toc HOMICEC TRp  oon.
] [ TiL_ [PL TOUCH RESET L =
MPNU_TEAL 14 fae, 35y os[ UL TP FIOMI FESET 2 .
sk Ui 1T PR M =
103500584 B e SO I L a5y Pl PIVIc: PWR BN =
REES0" - C—aiD Ed 5wy [I¥} g .
3l MEEE] 3| B WLET FRE_EN =
- Emy—HEMI_ALC_IH 24 Lo 1w 2E s wrsote | FL___TEAL_XAD WANE I =
55y GHIOLY SE_PME_EN =g
—DCIE VEENSE 20} 3o GrIOLY 1BC_HOMI CECFET EN ek
DCIN TSENSE [ ’ 2y aritl HANLG LFR L =
C—ERUE_VAEHEE [Tl e L1 GrIOLE EL_ENE_EH =%
. D ERCH_TEENEE [ Y EIVBAOH_LEW =
OO HRRE AT e TR T T T —
|Eil  tC DP2HOMI PelR_EN _EHU =
[ MEMI_RMINIDEY TEEM ELL ) nseiz_we 2 . Z .
: . [ Yy BC_5S0_ENE_EH .
Co—HEMI_NUKTOEY_TERM Ll FYL LEL _MCU_RESET L »
MM RMICTOEV_TERM [T (e 2y arias C_E2) .
B T T T T mam Grm SRl FHIC :
B Pl _ONOFF 1, mz 3] C, & 3] .
" mm PI_RSLOC_EST 1 L1y LI ) 2 -
. = el [30) avrroe e ey muTToNG .
» BC_MEMU_SUTTONY 18}
= 71 DAL _CLICK LET =
mreeTe ol FHU_EESET L u
. D MEMU_SESET [N o =
« O 200 _WLOG _ La Hid  MPMI SOC FORCE DFU R SO0 _PORCE _DFT) —
7] EET_LW] =)
i T i R e s .
o wyRC MPMU _OFF RED v
o . - J— cr - =
v QLI Li2 lppguest_teu Sya_aLTve | BE FPHU_SYS _ALIVE o
OD—MEMU_EECURST DFU LIS lesguear T3 = 1yE_ A0
e— TS SO et | 42__saty_acrive e W Nosmure MRS ———
RASEL"'
108
scansie M6 MPMU_SCRRSH L
- Cp—SEML HUE_MPMU_CLE s |
- D —SEMI_HUS MFMUOATA W] ransrriEns S BUCKD THERIAL THROTTLE L e, . o
o —SGEI0_SCLK - ! - S5ET0_SCLEK L TanTrLEL BOCK] TEERMAL TEROTTLE L vy oo o
o SGEIO_SDATA  RARAL iapp: SGE10_SOMTA R Tanorrusse e L £z
GO L_SEPI0_BERCY BED i3 lsgaro paa sy
TapoTTLEY [l L0 .. -
.. 2 Eli ) s nes
e S MEMU_VOOMAIH UVMARH L oo
o GHD 118 {per s u
- L BB _SACLE_ME] ETE] e HE
 Gy—GHD K12 lper_cmiz = E
H
oo i OTE Sk 3 foms s e
“ GHp 12 v

MEMU: GPIO

‘ Apple Inc. ”05‘1\—2’??93|D
5.0.0

Ciaa

evt-1
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*** PROJECT SPECIFIC ***

Io OTP SETTINGS, *>iBoot® SUGCESTS IT WILL BE RECONFICORED A8 IBOOT ONERRILCE. .
SUFFLYILDO3 (1.EV AON), BUCK1} (1.25V 321, BOCKI (1.8V 52), SLDOSE (1.2V AOH)

IO TYPE: INPUT, QUTPUT OPEM DRAIN, QR OUTPUT PUSH PULL

FULLE: [PU, IPD, HOHE

GPIOG: LAY N IPD

= JERTEL R SHORT SYMBOL 16L TO SUPPOAT DEV

GPIGL: BOCKLY IN  IPU

GPIOZ: LDO9 IN IPC

CPIO3: BOCKLZ IN IPU

GPIod: LDA9  IN IFU

GPICS: BUOCKLY IN  IPD
»IBcot: LOOG
GPIDE: LDOS PP BONE 3

CPIOT: LDOS IH IPC

GPIGE: L1039 OO KONE

G LEG TOUCE_BESET 1 . T = o
GPIC®: 1DO3 IN IED — _ . -
GPIOLO: LDG3  IN IR . _ o
>ifcot: LD PP HONE =
GPIDL1: LD PP HONE ) prydes pur £y — Py
GPIDLZ: LD3Y PP HONE TG BYE BN B Bl R
GPIOL31 LDGS PP HONE > HLET_FHB_EN _ WL BE
GRIDL4: LDG3 DN HONE L. _ e B
GPIGLE: LDO9 PP RMONE P
DNkl =i el
GPIDLE: LDOY N IPDR = HC_HDMI_CECFET_EX a nE ! ﬁ:m 51 .
GRIOLT: BOKKL3 PP HONE o BANLO_LEE L _ RS LER .
GPIOLE: LD33  IN IRG _ .
>iBoot: LDGS PP HONE = = ) REEID
5: 1pad
GPIOLY: LDAY PP OIPD N PEVAAOH LEM = P L a . RN T ‘w , 117800035 PRIVE ACH MEWI
GEIG2O: LD3Y PP HONE PAVE2_PHE_EH_BC - - ' T VYV T
GPICZ1: LDG3 IN IPC - B 5 REEIL e 7% Reeen
. = o t . E5YSZ_PWR_EN_AC AR 2 LIsEanas 117500090 , A0% EMU_CEASH L L
CPICZE: LDAS IN IPD - N Ll pret W ™ TN W :
. o REEZE REEZL
BFIG2S: 1n0d 1M IR0 - H — ) [ —— Lo R ti7500003 L175000%5 400 | ol RIS SO0 L )
GPIGZ4; LDJ9 OO BONE LED_MCU_EESET I - R o FD FOR PORTABLES o R o o
q o - RBE1D RBE23
frmEm - = - - . MEMD_ADC_IN Ll 2 117800058 17E000E0 L A0F E_GKOFE L -
GPICZE: LD33  IN IRG . _ . T — T e -
- B S REELL REE24
1, 117500096 117500080 | 10K "
2 _ e e ——An A A A BRSO BT
BUTTONZ DIFFERENT BETWEEN FF AND DEV »» ALIAS [H OTHER PAGE RBELZ REG25
_ | 00F | 117500033 17s000ss  Jonk LD ToOrE BESET L )
" — : T w T ™ T T o
« HC, | = o ! RAELE RBEZE
s - . 100K | 117500095 11750005 100K .
o HPH_SHOE T VW TV LML BRAET L
" : = - REFLA
. N . . HPMD_VEAT - «”“75""‘““‘ EPIVZY 52 -
- e REE4D
c o g — - ZEET Ino 117500050 K )
 EHD - - . 2 . .
» EHD - o wosTUFF  REES]
& 117500030 '
G — G R AR ATl T TuRCTIE L
= T

frviil = m . o RECOMMENDED MOT TO LEAVE AMUX/TDEV FLOATING. " P
e RAELE 117500050
100k 117500095 ‘

REG52
s ADK

TOT YT

o kL T ™ o o .
REESD
117500080 | 30K

T L)
PATE_TITLE-HPRI1 KLIAS, PULLE

w0 MEMU_OTP_SEL — weeturr  REESA recer—
117500050 , 10K | . ‘ Apple Inc. —
= M MERE] KAKE2H, S ol ’ 5.0.0
. PROPRIETARY FROPERTY! Eeo
VLDOATCZ IS PLANNED FOR B0, AND CURRENTLY HOT IMPLEMENTED |RDAR: 0L53874) "ﬁ;’g;gn” EB]G"SO [ - evrt-1

D _ G o DT = : = T

B TERTESTITE BB OF %9%
—
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8 7 | 6 5 3 2 1
w*% PROJECT SPECIFIC **¥
- ANALOG FPROBE POINTS
=T 1 BEET00 . pm BUTEI ERET20
— =TT 1 EREIOL Uised FERT40
288-14727 v BEET02 B R
£ A RUCKY FEET41
FEBT02 :
= E&E‘MZ
PEBTO04 2
vz VEEE F I EEETTO
Lal - =S - EEE710 épa?n
?xﬁ'.'ll e
BUCK3/BUCK13 OPTION FOR LDO3/8/14/20 VDDIN BeE712 BRET90
HOSTUFF EEET1I Fp8T7H1
PEIVE 57 . E,_&mu .!:ETBO
EFYOD_LDCON 14 0 E;B:-?'C‘ FE«ETB:
PE1V22 52 ?"R'B'ZI FEETDO
" EEE722 &
BEBT23 EEETED
= B
RET2 NEME) Sy EESTEO
‘ 1@ FERT
CHARGER RESET CIRCUIT SIGNMQ FROBE FOINTS AL ERTE1
o e =
117500123
RET40
<RDAR: //TH27980% 117500895 _UET40
Rg742 1 SLEARF43E01
o OBl INDEE] JLonk BMO CHOFE R L~ 3 lamu a0 HEGE,_Bog 1K B
e R B . BOETUEE
11500095 Sa3e00387 Y 117800035 117500123 a4
apjp e ne .| UBT4E
| Look - T RTARIFLELT
. ‘ ST z o d BC_FS
‘—::F £4473700033>
. . ]
G F2
PMU SY¥S ALIVE LEVEL SHIFTING EARLY PMU CRASH SIGNAL FROM CHGR EN MVR (PULLS VDD BOOST SNS DOWN)
— <RDAR://B4T37210> - = - -
PELVE S
i
1 EEOS DIV _SNG R —
= TLRsI036 : o
o BMO_SYE_ALIVE s PMO_SY¥E_ALIVE_1VE Py TaTee = wum_sserne
. _ERAYA_AQH MEWD Tame T
117800035
‘RETEL
K
11730007
RATED
PICKE 1VZ OR 1V _- P -
FOR. FANELPNR e —
ngg{;};; I HOSTUEE ‘ Apple Inc. e — I
; : RIETARY v o
evt-1
v 87 oF 999
BOM_COST_CROUP=30C POWER c 'mldl OF 123
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*** PROJECT SFECIFIC ***

ALIAS SPECIFIC TC FF (DIFFER FOR LDEV)

&=yl ESLOC BAT L

TR AT n

+ 1C_MEMU I — HE HEMD 21N
= Hem it —
b e DG .
B0 SOCHOT L -
FMU_EESET L =

PMU_ACTIVE BERDY

+ DEL_CLICE DET

v SO0 _FORCE _DET) p—

VEUS_DET SET A

, ] IPU PER OTF (RDAR
ADD BACEUDP .

EV BUT BC FOR F

+ MPNU_XOUT = AR 13
T

PM: SUPPORT - FF

T l
sl-0772
‘ Apple Inc. o ,0 "3
5.0.0
0 ERIETARY ¥ Lo
evt-1
e
s Ef OF 459%
ER 0N RS o
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7

8

* OK2INTEGRATE *

5V_S2 Voltage

i EEBOS_BOH_SNEZ_VIH_15RSe

Frrs_reu-a12

Regulator

.
GRITICAL | CRITIZAL
PCC2EL PCC2EZ
22U _l_ 20F

e ESVEITRS _PWR EN

(low power option)

SET ONE OPTION FOR PBUS CAPS

PACK OPTION=5VSZTPS PBUS-B12

PEVIZTRS_AVIN

PIVGITES PWR EN R

PEVEITPS_PWR_EN

PACK OPTION=5VS2TPS_ PBUS-D2
PACK_OPTION=5VS2TPS_PBUS-D12
START UP TIME = 4.7/7.5/10.5 MS
(min/typ/max)
BAVEETES_ENE_EH
267
jiom Yout-nom = 5.14V
N Iout Max = 2.1A
[ £ = 1.25 MHE
L N . . ‘ . ppsy
- '9“; lEnl_‘r,_[;!?;.LJLERI_T‘IEALJLIE:JT;[!‘?'_ l%&%ﬁ;ﬁ&

CRITICAL
1 LC265
ur .
waczeo | | | |
—L & AL

T T

Vout = 0.8 * {1 + <Raw/<Rbe| 1

PAVEITES_RGHD

RCZEO
" g PSYS2_DSCHG KN L

=

PEVER_DSCHG EN

Decay time to 0.1V:

Bhms=min S
Vout=%.14V5%, Cout=260uF20%, R=2xZ20R5%|

" POWER: 5V 52 TPS62130

‘ Apple Inc.
=TY

St
051-07793 [ D
) 0.0

OFRIETARY

1ldme=typ / 148ma-max

BOM_COAT_CROUP=FLATFORM FOMER k

T eve-1
—
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a3 oF 123

1




o RS

2 2

5Vs2 _EN TURN OFF DELAY 13-16MS
EAST PROJECT RADAR <RDRR://60892314>
CURRENT PROJECT BADAR <RDAR://77541532>

FEVE2 PHE_EN_BC D

PP3V3_52 DISCHARGE CIRCUIT
<RDAR://827250145>

PENSITRS_PWE KN g oo

PPIV_§7
FIVI52_BLEEDER | PIVIZZ_BLEEDER
176560031 1785
El
e pr PIV15Z_ELEEDER fevass nechs

P3V3.
©C410 wosTUTE
omsnpgm=7 el LCCA10

Il-]:u.an. =

BOM_CO4T_CROUP=FLATPORM FOMER

"POWER: 3V3 52, 5V $2 SUPPORT

B e
051-07193 [ D

‘ Apple Inc.

TV

"s.0.0
evi-1
—
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* OKZ2INTEGRATE * 3V3 S2 VR

SET ONE OPTION FOR PBUS CAPS
BACK OPTION=3V3 S2 PBUS-B12
PACK_OPTION=3V3_S2_PBUS-D2
BACK_OPTION=3V3_52_PBUS-D12
PACK_OPTION=3V3 52 PBUS-25V D2

SET ONE OPTION FOR 10UF OUTPUT CAPS

PACK_OPTION=3V3_52_10UF-STD
PACK_OPTION=3V3_S2_10UF-COMBO

BACH_OPTI10H=IVY_53_FRUS-DG

R

PB3V352_PGOOD : PPIVI 2

START UP TIME <5 MS

. =1. 500z

é}_{?.\:'.‘l 1

oy EAVAEE_FHE_EK

pavias 83

13 : 138500071

= [ B e

T PACK_OPTION=IVI_52_10UF-00ME0

FOWER: 3V3 32

R e |
EIWIEE_GNE ‘ Apple Inc. TT— 2
5.0.0
W RIETARY =T
™ evt-1
-
L= o
127 OF 9%9
. R
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+ Ey—ENDDL_FWR_EN

VDD15N1144%
RCE2

VDDl 1V8 SWITCH

<RDMA: /192949742

EEIVA_S2 “

WomTURE
11780012%

1RCaz0
17K

VDD1SN:1177T
RL‘UEdl

EEIVH_A0H
VDD19K: 1445
132500010
PoCazl
p.10F
VOB 3.8 e
UCEZO
SLASAPI44EY
UCAZN 55 k] B o
FVDD] _Pelp EN 1445 3 245,
Wi l445 -

ool

BEIVE_AON

VOD13W:1777

112800010
1CCEd1

p.10F

VOB 3.5 1o

OCce4m
SLGEAFLTTIV

ToN
VOOiSNz1777
vrE woart|

U240

PYDD]_PWE SN 1777 Lé

VEOLEW: 1777

131300365
CCE4D

(Toher

TR 4.3 WO
4.5 Mo
156 ©

4T _CROUP=PLATFORM POMER

POWER:

EXTERNAL

SWITCHES

‘ Apple Inc.
e ¥ WTY

e
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AP_12C0

DEVICE DIAGE BUS 1B 11ES00357 | 118500357
URZ 0 ox38 . Rl‘{t}l{:-ﬂ ‘R[.;%Ul
[ CX3F i
ALL CALL CEOB - ar,
L= momn =
= ="
- L2C UBC Sh "
= L = L2C_UBC_SCA gg.
UpS L3S IMT L = UPL_J2C_INT L o
DA —= DECTT2C INT L =
DE'JEE (58 WE PRAVES_AMREE_IO
SPERAME A [ oo RDOLD
SPRRANE B Tox7z g TH
= L12C SPRBAMF L SCL .
— T3CAERRAME ] ACL. e
_ LiC_SPRRAMF_L_SCA .
L = 12C_AFHRAME ] 308 g
— —
DEVICE | DIAGS BUS | 7B | BB WR
wTid O B IEXIE
ET13 1 | T o 1
= 120 _ATCRIMB e
. = L12C_ATCETMR_SCL g
- I2C _ATCETMR _SCA o]
L = LZC_AICETHE_SOA. =

Apple Inc.

ERIETARY “TY

e
130 OF 953
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AP 12C3

DIAGE BUS 18 EE MR
3 CX3IB OXT6
0X3C OX1E
CX4B IXFE
AP I2C4
LEVICE CIAGE BUS B EB WR
DFR_DISE DRIVER B CX4T axsn

DFR TOUCE EEFROM

OFR DI1SF TEMP 5

axz1

PELIVES AMAKE 10

E_CODEC_SCL

'RDLOL
RES

120 SFEPAME

B_CCOEC SCL

ikt b L

EELSE_AMAKE_LEE,

+ rey—l2C_DER_JVE _SCL

‘RO110
2.

L2 _AEHRAME _B_CODEC _ADA

L2C_SPERNE

COGEC_SDR

LA e iV _soa

BOM_C0AT_CROUP=S0C

B
A
- 50C I2C: AP (2/2)
T
“s.0.0
=

el

1 OF 959
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8 I

SMC_12C0

DEVICE | CIAGE BUS | 7B | EE WR
CHRARGER |® [oxos  [ouiz
BBl | Toxoe  Toule

SMC_I2C1
DEVICE DIAGS BUS 7B EB WR

upc & 4 Cx3d | 0x10
UBC 1 ox3F | OWTE
ALL CALL ok | OxDE
SMC_I2C2
DEVICE |DIAGS BUS | /B | BB WR
KNE [T T Tuia

FULL UP VALUES <RDAM://62754645¢

o L2C SHE_FdR_SCL

‘RO200
i

EELIVE 32

'rp202 T’ RD203
upzao 6. 8K £.BE
LSFOIC10RY H:

pot e

v oL S PHE, LA,

weEr_al &

Tr_
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« SMC _RANDO SWCLE R — m’wcu B WO ALIAS WEEDED FOI
DL W3 KLIAZ HEEDED PO

AP UART (AWAKE)

Wi ALIAS WESDED FOR THIS GPIO

Fif THI

Hix ALIAE W

W3 ALIAS NEEDED FOR THIS GPIO

WO ALIAS WEECED FOR TH + EXSE_DRG P = mﬁ -
« E0SE_DBG N = EUSE LRGN -
= A e |

HO ALIA® HEECED FOR TH
WO ALIAST WEEDED FOR THIS GPIO

N0 ALK HEECED FOR

. c
SMC UART B
KD ALIAS MEZIED FOR THIS GPIO
G ALTAS WESTED FUR THIS GPIO
A

ALIASES S0C UART, DBG
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5.0.0
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PCIE

NG ALTAS

HO ALTAS
HD ALIAS MEEDED FDR THIS GPID
HO ALIAS MEEDED FOR THIS GPID

WG ALIAS MESIED FOR THIS G

Hix ALTAS WESDED FUR THIS

HD' ALIAS MESDED FOR THIS GFID

WD ALIAS MEEDED FUR THIS GPID

. B S " . - -
= e

\ HCE - 4 E,
~ ap pe _ CIE,
o~ B P _ o e o T Tz
. L i — 5 o

STORAGE PCIE

WO ALIAS WEECED FOR TH

N0 ALIAS MEECED FOR T8

: OFI0
NO ALIAS EEECED FOR THIS GPID
MO ALIAS EEECED FOR THIS GPID

N0 ALINS HEECED

WO ALIKE HEECED

NO ALIAS EEECED FOR THIS GPID

NO ALIAS EEECED FOR THIS GPID

KO ALIAS HEECED

HO ALIAS HEECED

NO ALIAST EEECED FOR THIS GPID

MO ALIAS EEECED FOR THIS GPID

N0 ALIAS WEECED FOR THIS GPIC

HO ALIA: MEECED FOR TH

NO ALIAS EEECED FOR THIS GPID

e er erim eEeer 1L SRS EEEST L

HO ALIAS MEECED FOR 1 : OFI0

NO ALIAS EEECED FOR

GFID

MO ALIAS EEECED FOR THIS GPID

N0 ALIAS WEECED

HO ALIAS HEECED

NO ALIAS EEECED FOR THIS GPID

DISPLAY MISC

KO ALI

HEECED FOR ]

HO ALIAS MEECED FOR THIZ

< BE_S0C_DISP POL = M S I FOL

MO ALIAS EEECED FOR THIS GRID

N0 ALIAS WEECED FOR 7

e “HEEVHC ~

LEDE
WO BLIAS
WO BLIAZ
N3 RLIAS
N3 ALIAS
WO RLIAS
Wo BLIAZ
NO RLIAZ
HO RLIAS
WO RLIAS
WO BLIAZ
NO ALIAS

M3 ALIAS

BOM_COAT_GRODP=H0 CATECORY

TX
HWEEDED
HEECED
HEEDED
HEEDED
HWEEDED
HEEDED
HEEDED
HEEDED
HWEEDED
HEECED
HEEDED

HEEDED

FOR THI:

POR T

FOR THIS

GETO

(138

28]

GPIa

GEIO

CEIO

" ALIASES SOC PCIE,

PRI FRERTY Cf AP
TR PHRERE MREES TE THE

LPDFP TX
& ropie me. [ osiomes]o
5.0.0
NOTICE OF PROPRIETARY RTY 1 Gy
evt-1
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LFDF RX

w SMC_FAN O TACH

MISC
a i —
WO KLIKS HEECED FUR TELZ 0810

NO ALIAS EEEDED FOR THIS GPID

MO ALIAS EEECED FOR THIS GPID

» DER_DISE IE -

5

W0 ALIA: HEEDED FOR TEIS 0PI

NO ALIAS EEEDED FOR THIS GFID

HO ALIAS WEECED FOR T
HO ALIA® HEECED FOR T8

WO ALIAS EEEDED FOR THIS GPID

w SMC_ERN_O_EWM P

- TR_AGH_SLEEPIBESET L o=  JEPQEGLEZPLEESETL ..o

R

Em Ew 0_ThCH

SENSE SIGNALS

+ SN _ABGMIN_PCED = RS MBS BCE .

EFUSE
— =—ffmmrom
i =—filf-mermn

MIPI

<ROAR://71301397>, <RDAR://71301338>

. 00 _MIPID _REXT FR-BLE R EELT. —

T

ALIASES S0C CAMERA, USB, MISC
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NUB SEMI
ALLOW DEV T ADD A MUK IN TS
SEMI_HUS SPMU CLE

5 L

SEN]_HUS MPMU_CLE —

AP SPI 3

ALLOW DEV TO ROUTE SPI 3 AND GFIO 17 FOR DGV DISPLAY CARD
« SRI_LER _MISO = 2E1 D #“D

SPI_LEE_CLE B

« SEI_DFE S5 L =

TRACKFAD

CEV ADDE

ES B FOR BT

- = IRAD_KED _NAKE L = LAL R AL L o

SECURE ELEMENT

+/FBDBETA4T

= HE 120 Sk so
= HATY_DATTS T W

o BC_L2G_SE_G0A SRS

SPEAKER AMPS

CONMECT AMF3 TO BERIEZ B

USE PORT POWER

CEV DOESN'T HAVE UBC O THE BASEBOWAD

, LIPS0l Sv N = MEGEL SN KN
= AL oy
o JBCOL SV EH — ’iﬁ&"‘lx_;_'”[r&l

AP 123

THESE PINS GO TO RESISTORS ON DEV

o 130 _S0C T230 MO —_ J230 _MCE
= TR

o 200 200 T1251 MCE —_ L 123] MCE
= g

- = ol MLE
= Lo e

DUT DETECT

DEV SYSTEMS CAN BREAX THIS OUT FOR A DUT DETECT CIRCUIT, FORM FACTCR ALIAS 70 GRD

<14 p—

FRT=TIY

ALIASES PROJECT

SPECIFIC

O
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DIELECTRIC BASED SPACIHG RULES

mILE PEFIRITION

FLEAEE USE HYERID TABLE

17.2 RULES
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FCR BOMS

BOM HUMBER BOM HRME BIM OPTIONS
§30-15674 POEA, MLEL, GH, KX~ 25 6GH, XIAET [
615-1587% PCBA, MLE1, LEGR, KX-2 56GE, %2487 L
§30-16171 PCRA, MBS, 2AGH, KX- 256G, X24E7 AT o, TR PR, 3 EKT_CH B, 1385, 35447V TA_BE
§18-15876 BOBA,MLE], 838, EY-296G8, K2487 LT LT T T, EAR7_m_ s e
£36-15677 PCHA, LB, LEGH, t -3 B6GE, X246 17 o, TR PR, 34K O B, P4 18, 43007 L
039-16172 FOBA, MLB], £4GB, FY-2 5068, K24 87 AL, A TIHTE: AT, 12 047_CHB_B6, P12 45 24 A_J0
G35-15878 PCBA, MLE ], BB, BX-5 1208, K24E7 LT RLTRTE T, EIART_B1_ W 1, AN AN 115
39-1507% FCBA, MLB1, LIGH, FX-51 268, K24 87 LT84, A TIRHTE ART, 84T WS, P15, KT 311608
635-16173 PCBA, MLE], 24GB, BX-5120B, X2457 LT 30 A TORTIE AR, 3 AET_CH_BE, 7340, B4R _RI 819
439-15000 POBA, MLBE1, UGB, MD-512GB, 2487 ALE_OW ALTERTE OB B KART_
515-15881 FCBA, MLE], 1568, NI-%1268, X2487 LT o T A, ]9 S, 1L AT g L
630-16174 PCRA, MBS, 24GH, MO-51 268, X24E7 AT o, TR PR, 3 EK7_CH B 1385, 35407 13
615-1%882 POBA,MLE], B8, EY-51208, K24E67 LT LTERTE S T, K R7_B_it o A ST
630-15EAY FCHA, ML, LEGH, tY =51 268, X246 L7 o, TR PR, 3 K7 Y, 1185, 35047 M 13 BT
615-1617% PCBA, MLE1, 2468, EY-312GB, %2457 L ——
E35-15BE4 PLER, MLEL, BGB, ¥X-1TH, L2437 S
35-1500% POBA, MLEL, LGB, KE-1TB, X240 T A43_Co ALCERRATE: T

6356-16176 BCEA, MLEL, 24GE, XH-1TB, X243T LT N, ALTERNTEL AT 3 007_Co 3, P

435-15004 PCES, MLB1, BGB, WD-1TH, K2487 LT, MLTIRHTE AR, 48780 0183

615-15887 BCBA, MLE1, | 638, WI-1TB, X243T LT (O, ALTERRATES TP 1ET_Tm R L, AR7_ e Lo
§30-16177 PCBA, MLBL, 24GE, WD 1TB, X247 L3, ALTERRATE, BT, 33047 CHR_ K, EP3e 30, E14R7 M T8
615-1%888 BCEA, MLE1, BGE, ¥X-278, K2437 A7 o AT T 1 4HT_3 o, 40, 134T T
630-15EAY PCEA, MLEL, L GG, KE-ETB, X248 T A3 o, AL TERRATE, ST, 33007 OB, EPA LU,

615-16178 PCBA, MLE1, 2438, Ki-FTB, X243T L ——

£35-15890 PCEA,MLE1, BOB, WD-2TH, 2437 LTS, NLTERMNTIC FART, X3 4HT_CHE_NOR, CFE 83, 33 4HT_MANE ITH_NE
35-15091 PORA, MLB1, L GR, WE-2TR, X238T ALY_CH ALERATE AT B, L AN T8
£356-1617% FCEA, MLE1, 24GE, WI-ZTB, X2437 LT, LTERNTE L AT B 0R_COW B, E A, EIRT_RME T

439-16794 PCES, MLB1, BGB, HY-2TH, K2487 LT, MLTIHTE PR, 48700 183,12 4T SRR 2T E
635-16747 BCBA, MLEL, L 6GB, HY-FTB, X243 T 11, LT T
630-16798 PoBA, MLBL, 2AGE, HY-ETB, X243 T w13, s emRAe, R,

DEV BOMS
BOM KUMBER BOM NANE BIM OPTIONS
315-1209% BOBA, DEV, ND-CEU, NO-55D, K2487 AT (8, ATARANTE: TAPE L] WL ERSAI, BN Ay
930-12096 FCHA, DEV, MLE L, AGH, KD=550, K3467 LT, LTI AT, CINT 8 B, PRS2 KT BT
515-12097 FCEh, DEV, MLEL , 1658, BO-550, K2487 AT o ATARANTE: PR 12T e, £, B S
§35-12624 FCEA, DEV, MLEL, 24C5, RO-320, ¥2487 LT3, TN, AN, 15407 o SO, 3 50, AR A
939-12094 PR, DEV, BI-CPI, KE-2 5668, K2407 VLT, A TOHTE AT, K 44T_CHS_B6, O KA _Jin 430 F%
§356-1209% BCBA, LEV, NO—CEU, WD-2TE, K247 LT3N, LTERNTR L AT 3087_C0 B3, C T, E1ART_ AN T
939-12100 FCBA, DEV, INT-CFU, TNT-550, K2 407 ALT_CHS, ALTER T AL K2047_COM UM, £ T, 24W7_WMe 111
§38-12101 PCBA, LEV, NO-CPU, INT-830, X2457 AT, ACTERANTEL AT, 35407 P N, £, 254
936-12102 PCHA, DEV, IRT=CFU, KO- 550, X24E7 AT, ACTERAATE, PART, 3047 CO_ B, £,

318-12102

FCEA, DEV, RF-TUNING, X2487

SR TR e

YT

BOM WVARIANT TABLES
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AT_CROOP=HO CATECORY

50C SFMU HANDOD
PART KUMBER | (TY TESCRIPTION REFERENCE [ES CRITICAL FART HUMBEE | QTY REFERENCE [ES CRITICAL BOM OEPTICN PART WUMEER | QT LESCRIETICH REFERERCE [ES CRITICAL BOM CPTION
333-11071 1 — ITICAL 556-2158% 1 u7700 CRITICAL SEHU DEY 1 — e o UNDDE TR
36 1 " CRITICAL G9E-14583 t w00 CAITICAL SPHU:RD_TPC 1 UHODE
33 1 - o, Dos00 CRITICAL 556-25414 1 Y7700 CRITICAL SEMILIAD_ 1
398 i CRITICAL 99E-1E1 8 t uTr00 ERITICAL SPHU RO_IFY L
a9m CRITICAL CoU: 246 95 [l - u7700 CRITICAL SPHU RD_TPG 1 uNDDS
B N N 596 L . u7700 CRITICAL L UHDDE
EUSE LS woE-21502 T w7700 CRITICAL 1 Moo
FART KUMBER | oTY | TESCRIFTION | PEFERENCE DES | CRITICAL | BaM oFTION | - ! . S S S chne HEMLILAD_THT L e
aspspoezs | 2 | e, an e, cem | OFEG0,UFES0 | CAITICAL  fuss Ls:ed_tssl_ogd  Cor-270M = SR e B PHU:h1_TPR : e
1 UNDDE
MEMIT 8 S
LEER FART HUMBEE: gry REFERENCE [ES CRITICAL BOM OETION T P
PART HUMBER DESCRIPTION REFERENCE OES CRITICAL BaM aPTioe GE-23624 Y Bi00 ERITICAL -
- - - — — - 135200533 1 UNDDE
398-F1558 ———— 244, UFL00 CRITICAL ATHR L AD_DEV P - - Er—
4 2 - a, ur1o0 CRITICAL TR il = = UL e . e
— J — - = 99E-25433 t UB100 CRITICRL T T
398-2T4TE 2 - UF100 CRITICAL ATCRTHR 1B1_DEV P— - T BT -
3B500EER 2 a0, urio0 CRITICAL | ATcamm:ni_pon_hry — - T — : ik
- — - — — - — — 2EEE2 13 U100 CRITICAL 1 UHODS
I38500RES B . UF100 CRITICAL Wi B1_POR_SK T 5 Taon Err—
FECE 2 . uriin CRITICAL - TB100 CRITICAL
L uB10D CRITICAL HAND1
upc 0, UPC 1 - I CRITIENL EART HUMEER | oT¢ FEREXCE [ES CRITICAL
oty DESCRIFTION REFERENCE DES CRITICAL BaM aprTICel vpa-1a3an 1 uN100 CRITICAL
2 T arace CRITICAL SE CERES L UN1D2
- [ LRSS e s ERESTEhC FART WUMBER | Q1% REFERENCE [ES | CRITICAL :
z e — ira0e CRITICAL EE— T o000 EETETE 335200518 1
B T 05008 CAITICAL SE:DEV_SW_Li e :
AME ASSEMBLY 15300332 1
EART KUMBER [ oTY | LESCRIPTION | REFERENCE [ES [ CRITICAL | BOW GETION 315500531 L
§77-23065 | 1| smess o smeowe ot | JR2G0 | carrear | AHRIL7YY ary LESCRIFTION REFERENCE DES SRITICAL BB OPTION 333800305 1 S S
R L s ULD0G CRITICAL M
SPI ACE UPCD PROGRAMMABLE - T e —
PART KUMBER | oTY REFERENCE DES CRITICAL - o005 T —
1 ur2él CRITICAL -
1 UF250 CRITICAL
1 ur2él CRITICAL § SOC_ROM
] Or2e0 oo | EART WUMBER | QTY REFERENCE 0ES CRITICAL
1 UF260 CRITICAL . 1800 R
S T L U108 CRITICAL RO o
T p— L 01800 CRITICAL P st
FITTTITN B Err—— 1 01908 CRITICAL 35_POHTHBSROHTX
N N . RT13 ROM
FT1Y DISCHARGE FETS FART HUMBER | QT¥ FERENCE [ES CRITICAL B OETION
Pan wweEs | orv | meecarerion e N R e o O B T o BT e —
7650000 ] ] . ] o?s]u,ursqo,@?seq CRITICAL | 3 = UFU=D, UF190 CRITICAL E—
R TETRRY I B IR T Y TERRY T T - _ - - —
2 s UFlRD, ur 10 CRITICAL
2 o UF50, UF130 CRITICAL

BOM OPTION TABLES
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s 0.0

evt-1

e
G501 DF 9%3

123 OF 128

1




8

4

COMMON BOM GROUPS

B0 CROUF

BOM OPTIONS

XIART_COMMIN_PRRTS

_trmn, 33467_mes, 24

L, NP, e _wras, w

=, 134k7_sranrs

x2487_nes

A2407_RoiH

X24ET_use

KIS:¥ES

AZANT_pwr

X24E7_BLC

LEDE_PER_STRIMGI LY, BLC_W/_SERIES: L9_SHN.BLC_Y¥_CATIAP1_UF

AZ4ET P

370, PINANCE_LiM, VI

1,

242 BLERDES, PIVING_BAZHG, #591_[S0sk

K24ET_MIAC

BLEDS 1 8_EFRING, BF_CO8H, 351 FROD_S4_M, 3151195, AL

_ITymIzes

AZ4ET_50C

7t BERRS

3

%2487_3TRARS TFG_0,SCARD_REY_1, BOANE_REV_LLSIARD_MEV_3

2L 55D BOM

[ BN GROUP [ EOM OFTIONS
e MMCH_FARTS | rar_coon, marmooner arwae, 2ac e

DEV BOM GROUES

BN GROUFP BOM OPTIONS
AZ4A7_DEV_PARTS ALY 03, KIART_DRV_SROUPL, NI4ET DRV _SHDOR2
X24E7_[EY HUEL ALT_CHH, ALTEMMATE 1 PRAT, ! DBG, MLET_DEG, CHaR_[ :_LED, PERST_BUTTON

X24E)_rmv_canurl

S35_DET_BIV_TOR, 545_DET_NTS_BOT. [PL:

IVRADH_LSH5, 170_ENTRS_LS

NAND BOM GROUPS

BB GRAUT

BOM OPTIONS

HEABT_MRMD

RO 12 58_IGK, RART 1 T3 GE K, X

512GB_ND

SR

2058 W0, HASD 135630 VD, K2 ART_C_2L

2aE_HY

MO 1 23858 MY, BARTD 123

e XTRNT_OHS_TL

KI4E7_MAKD:1TH_EX

SRHDO1 5L35R KK, HASE:

K24 17_HAKD: 1TR_NT

XI4E]_MASD:ITH_EX

K24ET_MASD:ITH HY

H2407_KAND: THT

KEAAT_WANDICFF

SYSTEM PARTS

ERRT BUMEER | QTY LESCRIFTION REFERERCE ES | CRITICAL BOM_CFTION
051-07793 1 SCARM, MLE, K24E7 SCH CRITICAL SCH
820-02773 1 Foar, ML, KAE = CRITICAL B
£35-00447 1 I FARTI, MLE, B34E7 COMMOH_PARTS CRITICAL X248T_CH_DOM
35-00448 1 COMMIS FANTE, 28, 124 OOMMON_PARTS 2L | CRITICAL |  X2487 i 2L
U85-01654 [ v bt Lk, oy _pARTS CRITICAL | xa4s7_cev_now
COMMON PARTS EBOM
[ Boet mmpes | BN HAME | BCH GETIONS |

| ss5-coas7 | COMMON_PARTS, MLE, X2487

COMMON PARTS 2L 55D BOM

= BOM HAKE

noM PTIONS |

| ses-onaae | COMMON FARTS, ZL 56D, 2437

%24

COFMIN_ PRI

DEV PARTS BOM

(IEEEE=N BOM HAVE 1 BOM GETIONS |
|| DEV_FARTS, MLB, K2487 | TEa7_pev_pns |
T

BOM_CO4T_GROUP=H0 CATECORY

BOM GROUPS
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051-07793 | D
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SYSTEM EE SYSTEM EE ncoc RT13 ROM ALTS
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LETF_INT_PCAL

FEA]

il AoH Pws-ald

IV_ATH_[3C- ok

Tva_twmcTan e

_1em_movemE 1o

mace_svaiom T o

REFINI_VOD=LCPILT
REFIND Tri e
REFIND TEST:NC

kP Sy meanit omw

%
FITIVE_PEAPTIMARGE_FITCE
ACE: SV IHEUT ChP

O ToW

IRC VR ATHRAZ 1

S

e o

)

w5
AIIREIL_TWEMeTREL
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LEUF INT 13 UKD FOR INTERMAL UEIFLAY
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o2 oA 5T
SHORT [IC TO GAD POR. TR FOR O
L TALLKR IMmCTORZ

USE LOW WILSE CAPS

“BDAR: ! FSAROTNINE

<mEaR:

avToazs

BF_RUAKLESE RAZFUTIN (MOT 39MCED

b raeaE_iE

PETAIN PRRITT KETH
BETAIN BARITY WITH 217

MHLTH 3BT BO TERRITE
WHLCH 3RS LI04

PETAIN PRRITT KITH 1733 wLTH
BETAIN FREITT NETH 2379 Mt
BETAIN PARITY KETH 1733 WHICH
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PIN DELAY MAPPING FILE

REFERENCE DESIGNATOR FIN DELAY CSV FILE NAME

Uuo&00 2020 _12 05 _scc_ballmap_spec_0vl% pin_delay v3.cs <RDAR: / / 7 ]. 4 2 2 2 2 6>

UF0Qn 20200 12 _2B_usbc_ballmap_spec_vw0p5_pin_delay vl uf000_fe.csv <RDAR: / / 7 2 7 O 6 4 5 8 >

UFl O 0 20200 12 2B _usbc_ballmap_spec_vw0p5S_pin_delay vl ufl00_fe.csv <RDAR H / / 7 2 7 O 6 4 5 8 >




SAME PAGE NETS WITH OFF-FAGE, S50C I2C PULL UP WAIVERS

oy 80C_REQUEST_DFUL L

[mea
R S0C_BEQUEST Covid 1,
& G0C_KLS_DFU_SELECT =
= 50C_EUSB WBUS DETECT
SAME PAGE NETS WITH OFF-PAGE, REF AMR H14X
T AVES COE ND 1VA
CHECEFLUS SUFPORT
i
a9 oF 959
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