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1 1 TABLE OF CONTENTS MIKE N/A 32 73 POWER: ALIASES YOSH N/A
2 2 BLOCK DIAGRAM: SYSTEM MIKE N/A 33 75 POWER: BATTERY CONNECTOR YOSH N/A
3 5 BOM TABLE MIKE N/A 34 81 POWER: PMU YOSH N/A
4 6 AP: MAIN JAMES N/A 35 82 POWER: PMU YOSH N/A
5 7 AP: I/Os JAMES  N/A 36 83 POWER: 3.3V VR YOSH N/A
6 8 AP: NAND JAMES N/A 37 90 DEBUG AND MISC MIKE N/A
7 9 AP: TV,DP,MIPI JAMES N/A 38 93 FCT/ICT TEST/BRACKETS MIKE N/A
8 10 AP: PWR JAMES N/A 39 100 CONSTRAINTS: ASSIGNMENTS MIKE N/A
9 11 AP: PWR JAMES N/A 40 101 CONSTRAINTS: ASSIGNMENTS MIKE N/A
10 12 AP: MISC & ALIASES JAMES N/A 41 102 CONSTRAINTS: MLB RULES MIKE N/A
11 13 AP: VIDEO BUFFER,BB USB MUXES JAMES N/A 42 106 CONSTRAINTS: RF RULES MIKE N/A
12 14 NAND JONATHANN/A

13 17 VIDEO: DISPLAY PORT JAMES N/A

14 20 VIDEO: MLC MIKE N/A —
15 21 VIDEO: MLC ALIASES MIKE N/A

16 22 VIDEO: LVDS CONNECTOR ALEX N/A

17 30 GRAPE: GROUNDHOG, CONN, BOOST RAMSIN N/A

18 31 GRAPE: Zz1, ZzZ2 RAMSIN N/A

19 36 AUDIO: L63 CODEC LENG N/A

20 37 AUDIO: SPEAKER AMP LENG N/A

21 38 AUDIO: HEADPHONE OUT LENG N/A

22 39 AUDIO: BLANK LENG N/A

23 42 AUDIO: DETECT/MIC BIAS LENG N/A

24 43 AUDIO: HP/MIC FILTERS LENG N/A

25 54 CONNECTOR: CANADA FLEX CONN, SENSORrRPANEL ALIASES

26 55 CONNECTOR: CANADA FLEX FILTERS MARK B. N/A

27 56 CONNECTOR: SENSOR PANEL CONNECTORwMarRx B. N/A

28 57 IO FLEX: DOCK COMPONENTS JAMES  N/A
29 59 IO FELX: B2B Connector JAMES  N/A
30 60 CONNECTOR: X23 WIFI/BT MIKE N/A —_—
CHOPIN MLB
31 61 CONNECTOR: X24 CELLULAR/GPS MIKE N/A Mml!ﬂ!l
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BACKLIGHT | AUDIO | CsSA 61
: AE2 [
. ARM A5 CPU
. $»| UARTS e T
J l USB2.0 | ¢ >
ART
PMSUO BATTERY UARTO 30-PIN |
ALT N — DOCK
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Page Notes

Power aliases required by this page:
(NONE)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:

ALL AVAIL BOM OPTIONS
COMMON

ALTERNATE

16GB_PROD

32GBTPROD

64GB-PROD

BKLT_PLL

DEVELOPMENT JTAG
DEVELOPMENT_JTAG_TAP

JTAG
JTAG-TAP_NOT
SPEAKER
INTERNAL_MIC
PORTRAIT_DOCK
MLC_DEV.
MLC—PROD

K93
K94

http://hobi-elektronika.net

BOM GROUP

BOM OPTIONS

BASIC

COMMON , ALTERNATE

ADD DEVELOPMENT AND OTHER BOMS ONCE YOU GET BOM NUMBERS

BOM OPTIONS

PROGRAMMABLE PARTS

SCH AND BOARD P/N

PART# QTY | DESCRIPTION REFERENCE DESIGNATOR (S)| BOM OPTION
051-8962 | 1 | scH,CHOPIN_AUDIO,MLB, K94 SCHL
820-3069 | 1 | PCBF,CHOPIN_AUDTO,MLB, K94 PCB1
PD PARTS
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR (S)| BOM OPTION
806-1396 | 1 | FENCE,GRAPE,MLB,K93/K94 FENCE1
806-1397 | 1 | cAN,GRAPE,MLB,K93/K94 CANL NOSTUFF
806-1398 | 1 | FENCE,CPU,MLB,K93/K94 FENCE2
806-1399 | 1 | caN,CPU,MLB,K93/K94 caNnz NOSTUFF
806-1400 | 1 | FENCE,NAND,MLB,K93/K94 FENCE3
806-1401 | 1 | CAN,NAND,MLB, K93/K94 caN3 NOSTUFF
TOP BARCODE LABEL/EEE CODES
(ONLY ONE IS USED PER BOM)
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR (S)| CRITICAL BOM OPTION
825-7651 1 EEEE FOR 639-1180 (K93 16G) DH36 CRITICAL | EEEE_K93_16G
825-7651 1 EEEE FOR 639-1426 (K93 32G) DH37 CRITICAL | EEEE_K93_32G
825-7651 1 EEEE FOR 639-1428 (K93 64G) DG99 CRITICAL | EEEE_K93_64G
825-7651 1 EEEE FOR 639-1112 (K94 16G) DFC4 CRITICAL | EEEE_K94_16G
825-7651 1 EEEE FOR 639-1181 (K94 32G) DFC5 CRITICAL | EEEE_K94_32G
825-7651 1 EEEE FOR 639-1182 (K94 64G) DFC6 CRITICAL | EEEE_K94_64G
825-7651 1 EEEE FOR 639-1430 (K95 16G) DH3C CRITICAL | EEEE_K95_16G
825-7651 1 EEEE FOR 639-1427 (K95 32G) DH3D CRITICAL | EEEE_K95_32G
825-7651 1 EEEE FOR 639-1429 (K95 64G) DG9C CRITICAL | EEEE_K95_64G
BOTTOM LABEL TYPE 1
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR (S)| CRITICAL BOM OPTION
825-7639 1 631- B/C LABEL LBL1 CRITICAL
825-7639 1 639- B/C LABEL LBL2 CRITICAL
BOTTOM LABEL TYPE 2
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR (S)| CRITICAL BOM OPTION
825-7640 1 MATRIX LABEL LBL3 CRITICAL
825-7640 1 631- MATRIX LABEL LBL4 CRITICAL

—
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PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :
PART NUMBER
AUl4 UO 6 5 2 D27
AU1S5 D32
2016 H4P-512MB L
AU17 BGA E2
AV1 SYM 11 OF 12 E3
) SC58940X01-A030 Ea
AV3 E6
AV4 E8
AVS5 E10
AV6E El2
AV7 El4
AV8 El6
AV9 E17
AV10 El8
AV11l El9
AV12 E20
AV13 E21
AV14 E22
AV1S E23
AV16 E25
AV17 E26
AV29 E27
AV33 E28
AV34 E30
AWl E31
AW2 E32
AW4 E34
AW23 F1
AW33 F2
AW34 F3
AY1 F5
AY2 F19
AY3 F20
AY4 F21
AY20 F22
AY22 F23
AY24 F25
AY30 F26
AY31 F29
AY32 F30
AY33 F31
AY34 F32
B1 Gl
B2 G3
B7 G4
B9 | vss vss |87
B10 G8
B12 G9
B13 G10
B15 Gl2
517 G13
B18 Gl4
B20 G1s
B22 Gle
B23 G17
B28 Gis
B29 G19
B30 G20
B32 G21
B33 G22
B34 G25
c1 G28
c2 G295
c3 G30
ca H1
cs H2
ce H3
<7 HS
cs H7
cs HS
c1o H10
Cl1l H12
c12 H14
c13 Hl6
Cl4 H18
c1s H20
cic H22
c23 H24
c27 H25
c25 H29
c32 H30
c33 J1
D1 J2
D3 33
D5 J4
D7 J7
Do 39
D11 J1l1l
D13 J13
p1s5 J15
D16 J1l7
D23 J19

NEED TO ADD BOM TABLE FOR ALT P/N OF HYNIX

3213 10 7 5 4

32 4

35 31 28 RST_AP_L

. .
N .
o e NTRPEA/ hobi-elektronika,n
3 — . 0 PP1V1_PLL4 F
0% VOLTAGE=1.1V PARTH# | QTY | DESCRIPTION REFERENCE DESIGNATOR (S)| CRITICAL BOM OPTION
1ia2w 1 C0651 VIN LINE WIDTH
01005 90'%01UF NET ' SPACING_TYPE: PWR
5.3V MAX_NECK_LENGTH-3 MM
2 X5R
01005
R0O621 =
0.00
1 2
1/03%2
W
ME 1 Co648 PP1V1 PLL3 F
01005 0.01UF = = D
Loz, VOLTAGE=1.1V
2 3 MIN LINE WIDTH
hos MIN NECK WIDTH
NET BPACING TYPE: PWR VOLTAGE=1.
R0O622 = MAX_NECK_LENGTH-3 MM MIN LINE WIDT .2MM
0.00 = IN_NECK W I1MM
2 . 5 NET BPACING T
Ak NECK DENGTHS3 MM
0% RO625
1/32W 100646 PP1V1 PLL2 F PP1V1_PLL_USB_F 0.00 —PP1V1_USB_H4
ME 1 2 Q32
2oy 01 OF Y Tl s oy
2 g3V MIN-NECK-WIDTH=0. 1 C0652 132w
NET SPACING TYPE-PWR
01005 MAX NECK_LENGTH=3 MM 90.%01UF 01005
R0623 = ;o
,0.00, 01005
&%INTA%.EI’NlE WIDTH-0.2MM
Lo ) 1 PP1V1 PLL1 F = IN_LINE WIDTH-0.2MM
NE C0644 nm-ismcmsjypa PWR FLO610
01005 0, 01UF &%TA%EI#E wipTH MAX_NECK_LENGTH=3 MM 80-OHM-0.2A-0.4-OHM —
5.3V IN_NECK WL . PP1V1_MIPID_ PLL_F —PP1V1_MIPI_PLL_H4
2 xiR s — — 1 2 — eab— .
XRos MAX NECK_LENGTH-3 MM
0201-1
R0624 = 1 Co661 1 C0654 1 C0655
0.00 PP1V1_PLLO_F S56PF 0 . 1UF 1UF
A 2 5% 10%
e L A\ N\ N2 ¥y
VOLTAGE=1.1V 2 Npo-coG
0% MIN LINE WIDTH
1/32w 1 C0608 1 C0660 MIN-NECK WIDTH=0. 01005
NET_SBPACING_TYPE=PWR
01005 0, 01UF 56PF MAX_NECK_LENGTH=3 MM =
6.3V 6.3v
2 xR 2 NPO-coG —PP1V1_USB_H4
01005 01005 _USB_H%
- - 1C0627
0.01UF
10%
=PP1V1_USB_H4 2 %er” c
32 4 01005
1 C0643 =
0.22UF
2%
2 X5R
0201 —PP3V3_USB_H4
432
—PP1V2_HSIC H4 =
22 C0630
lo .01UF
1 Co642 1 Co641 0 <l ololile =k 5k Y IS H
a EECEE] al als
90-%01UF 00-%01UF Al =| vl fv < O
5.3V 5.3V
2 2 = A A A - dd- 343 A —
X5R X5R
a A ddddddadd A
01005 01005 dd > oQAQaAQaaQaa > @
oo A opo@ooaQg || A o
= = a4 I =>5525d4 1 n
- - >\>\ (’-J* ﬁ\ﬁ\ﬁ\ﬁ\ﬁ\‘t\aa ﬁ E
o ge ¥ 33393888 2 4 |
Ho
0 - P LLEL mmw\dddddbw\w‘ a
1 - DAISY-CHAIN (FOR USE WITH 5-WIRE JTAG) o I—l.q‘ g4 °
1n 17 Tommach i B M 260
PER RADAR #6755237 Ao
H o
= =
TP_HSIC1 AP _DATA 226 | gsTC1 DATA 2o wpog| P30 RST_PMU_IN _from, o
TP_HSIC1_AP_STB 227 | usic1_sTB oo
NC_HSIC2 AP DATA C26 | ystCc2 DATA xTo| Al8 30 XTAL _24M_T
DEVELOPMENT JTAG_TAP D26 -
R0662 PO e HSIC2_STB SYM 1 OF 12
100K o
32 13 10 7 5 4 ek =ES 1/\/\/\/2 10 AP _JTAG SEL N31 JTAG_SEL Uo 6 52 R0O655
NC_JTAG_AP_RTCK M30 | gTaG_TRTCK 1 10%9,,1;4 CRITICAL
15 10 JTAG_AP_TRST L N29 JTAG_TRST* H4P-512MB 010051/32W Y0602
29 10 (QUTIIAC_AP_TDO M31 ] gTaG_Tpo BGA . sv-2
39 10 + (TW)-ITAG_AP_TDI M32 | gyrac_TDI R02624 0 24.000MHZ-16PF-60PPM B
30 20 o (OUTITAG AP TMS N32 | gTac_TMS xoo| 219 39 XTAL_24M O 1 o 1Mz
- v T
35 20 + (OOTITAG_AP_TCK N30 | grac_Tck 1w ss| 2aM_0 4
ME
10 _AP_TESTMODE P29 | TESTMODE use11_pp| 222 USB_FS D P ¢5ry 11 59 01005 1 C0613 . 1 C0607
A23 22PF —— 22PF
USB11_DM USB_FS_D_N o
M28 | FusE1_FSRC - = P&y = PEyv
1 2 CERM CERM
= 1o _AP_TST STPCLK P33 | rsT_sTPCLK 01005 01005
B TP_AP_TST CLKOUT P34 | rsT_cLkoOUT use_ppf 229 USB D P w20 39 = =
RO617 T32 use_pm| 228 USB D N (mr 20 2
10K 10 _AP_FAST SCAN CLK FAST SCAN_CLK (FOR IC TESTER) -
1% - -
1/32W
it RO632 10 _AP_HOLD_RESET P31 | HOLD_RESET (0-NORMAL) c26
201005 ) op - USB_ANALOGTEST) NC_USB_ANALOGTEST 0651
1 2 P32 rESET* F27 uss ap veus 1 +Q0K PPVBUS_USB
B_VBU. 4
P RST AP_1V8 L USB_ : —
1/32W 5%
o Ly p——— uss_tol 726 e uee 1 :| pz0600 1w
1 % 2 AP_CFSB W30 | crsB usB_BRICKID| 27 GDZT2R5.1B 01005
- GDZ-0201
Gl | ppRO_CKEIN UsB_RExT| 221 T
RO688" LCO618 R7 | ppR1_CKEIN .
42.2K ¢ —— 1000PF a =
1% v
1/32W 2 18V - o HoH A A A
ME XTR ISR A Hd A dd> 0o A B USB_BRICKID rromy 55
01005, 201 G4 ga@gwax 99 PAGE 4608
NOSTUFF 99 9 gooog Jaa 9 <« H4P UM VO0.83
= XW0605 R I R
SHORT-01005 VU U odam<e |HH | [}
AP_DDR1_CKEIN_1V2 1 % 2 AP _DDR1_CKEIN hR R dddggqen o aa
momoom A A A AR s D DD
alzl 2 alglzl=lslalela] 2 gle m— A
alal o ala ald|d| af afa =
R06891 ufo|l m|l A ajalala 5 5 al =Z|n SYNC MASTER=JAMES SYNC DATE=N,
82.5K
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32 27 26 e

0 _OpTTCAT

-PP1V8 S2R_MISC 220K
32 13 10 7 4 g e 32 28 5
5%
1 1 1 1 1 1 1/20W
RO700 [[RO701 ['RO702 ['RO703 R0O704 RO705 ME
47K JTK J7K 2 4.7K 1.8K 1.8K S 201
5% 5% 5% 5% 5% 5% 20
1/32W 1/32W 1/32W 1/32W 1/32W 1/32W
MF MEF MF MF MF MF RO770
,01005 ,01005 ,01005 ,01005 ,01005 ,01005 250K
w000 s L2CO_SPALY el llllin L AN 2
39 35 19 10 5 L2C0_SCL_1V8 lﬁ%w
4o 26 s I2C1_SDA_1V8 45 25 s ONOFF_L 201
4o 25 s I2C1_SCL_1V8
R0O765
39 26 25 s L2C2 SDA_3VO N 220K2
20 26 25 s 12C2_SCL_3V0 3226 5 LSS A 5,\%,\
1/20W
5
25 25 s SRL_L 20t
(SCREEN ROTATION LOCK)
R0720
33.2
1/32W
ME
01005 ¥a2
3 15 (O} L2S AR O MCK R 2 125 AP 0 MCK 1250 _MCK Y0652
9 19 (QU-L2S_AP_0_BCLK AB33 | 1550 BcLk H4P-512MB
CODEC ASP 39 19 (OUT} I2S_AP_0_LRCK Y31 T2S50_LRCK BGA
39 19 (TWy-125_AE_0 DIN AC34 | 1250 DIN 5C58940X01-A030 12C0_scrf AD26 I2C0 SCL_1VE ¢y 10 15 35 20
3 15 (OUT}L2S_AP_0_DOUT AR32 | 1250_DOUT SYM 3 OF 12 T2C0_spal AD29 12C0_SDA_1V8 g5, s 10 19 35 39
— NC_I2S_AP_1_MCK AC33 | 1281_MCK 12C1_scr| AD31 12C1_SCL_1V8  (mry s 25 o
NC_I2S_AP_1 BCLK AD32 | 1551 BCLK 12C1_spa| AE30 12C1 SDA _1VE  rmmmy s 25 59
VY34
NC_I2S _AP_1_LRCK
BB (NOT USED) I2S1_LRCK 1202 scr| AF30 1202 SCL 3V0 e e s
NC_I2S_AP_1_DIN W34 | 1251 DIN GROUP 7 — AF29 P — <D
— D. s
NC_I2S_AP_1_DOUT AC32 | 1551 pouT T2c2_ D s 25 26 30
— AR30 NC_SWI_AP
NC_I2S AP 2 MCK V33 | 1252 Mck SWI_DATA|
[0 13 (oUM-L12S_AP_2 BCLK V32 | 1252_BCLK DWI_cLk| 2B34 DWI_AP_CLK oo o
%0 19 (OU-L2S_AP_2 LRCK U34 | 1252 LRCK DUAL_WIRE INTF DWI_DI AA31 DWI_AP_DI am s 0
CODEC VSP & BT | 10 35 [(IN)—L2S AP 2 DIN U32 | 1252 pIn DWI_po| Y27 DWI_AP_DO oo s o
V31
I2S_AP_2_DOUT
| > 3 <o oU I282_DOUT
NC_I2S_AP_3_MCK T31 | 1283 _Mck
% 15 (QU}L2S AP 3 BCLK W32 | 1253 _BCLK
CobEC X5P 39 19 QU125 AP 3 _LRCK U31 | 1253_LRCK
39 19 (IR)—L28_AP 3 DIN T30 | 1283_pIN
35 15 (QUT}L2S_AP_3_DOUT W29 | 1253_pout
NC_AP_GPIO216 W31 | spp1F
0 BOARD_ID 2 SPT_FLASH DOUT 2E29 | gp1o MIso SDIO0_CLK| AB27 SDIO WL _CLK prm, 5o 40
10 (I)-BQARD_ID_1_SPT FLASH DIN AG34 | 5p1o_MOST sproo_cMp| AC26 DIO_WL_CMD fmrmy 30 40
10 EEOARD ID_0_SPI_FLASH CLK AE31 SPIO_SCLK SDIO0_DATAO| AB31 SDIO_WL_DATA<O> D 0
NC_SPI_FLASH CS_L AE32 | 5p10_SSIN sp100_DATA1| AD30 SDIO WL DATA<1> ¢y 50 40
AB26
SDIOO_DAT: DIO_WL_DATA<2>
o SPI_GRAPE MIsO AH32 | gpr; M1so ! e P ———— CED o
- DIOO_DATA: <3>
Pesisis ! SPI_GRAPE _MOSI _ AF28 | gpr1 MosT SDIOO_! 3 CD 0
TO GRAPE AG32 N
D] SPI_GRAPE_SCLK SPI1_SCLK | GROUP 6
o SPI_GRAPE cs L AF31 | gp11 gsIN
[an SPI_IPC_MISO AF34 | spr2 MIso sPI3_MIso| AH31 NC_SPI_AP 3 MISO
3 SPI_IPC MOST AG33 | spr2_MOST 1.8V/3.0V sp13_MosI| AH29 NC_SPI_AP 3 MOSI
TO BB [as SPI_IPC_SCLK AE27 | gp12_SCLK GROUP 5 SPI3_sCLk| AH30 NC_SPI_AP_3 SCLK
<o PI_IPC_MRDY AE28 | gp12_SSIN sPI3_ssIN| AG30  NC_SPT AP 3 CS L
vss
——

htp://hobi-elektronika.net

Al3
Ala
AlS5
Ale
Al7
A20
A30
A33
A34
AR9

TO WIFI

35 20 5 [TRY—HOME L AA3

35 25 5 [IN)—ONOFF L AR4
NC AP GPIO2 AAS
Ne ap Geroz ARG |
NC AP GPIO4 AAT
e AP Geros  AB3 |
NC AP _GPIO6 AB4
s (OUT—EM BT WAKE ABS
mwcap ceros  ACT |
s 5 (oUT—EM _RADIO ON AC4
NC AP _GPIO10 AD7
AC3
i [-RSLDET L
s [IN-SBL IBC SRDY AD6
»s (I)-LRQ_PMU L AD5
NC AP GPIO14 AD4
15 IRQ _CODEC L AD3
NC_BOARD_ID 3 AE7
25 = OO} IRQ_GYRO_INT2 AD1
10 BOOT_CONFIG_O AE1
35 5 (UM KEEPACT AE4
NC AP GPIO20 AE3
15 (CU}-LRQ_GRAPE HOST INT L AE2
NC AP GPIO22 AF4
s (oUm-GRS_SYNC AF3
AF7
1 [IX)-GSM_TXBURST IND
10 [I-BOOT_CONFIG 1 AF2
s 5 [I-EQRCE_DEFU AG7
s (QU-REU_STATU AG6
10 [INy-BOOT_CONFIG 2 AGS
10 BOOT_CONFIG_3 AG4
o AG3
51 UM-RST_GPS L
31 PM_GPS_STANDBY L AG1
25 (SUT-LRQ_PROX INT T, AHL
AH2
25 [D-LRQ_GYRO_INT1
> D IRQ GPS_INT L AH7
TP_IRQ COMPASS_ INT_ L AH3
25 [TN)-LRQ_ACCEL INTI L AH4
AJS
26 [IN)-LRQ_ALS INT L
AJ4
25 [CI-LEQ_ACCEL_INT2 L
20 (OUT-AUD_SPKRAMP MUTE L AJ3
1 PORT_DOCK_VIDEO_AMP_EN __ U30
NC_GPTO 218 V30

GPIOO

GPIO1

GPIO2

GPIO3

GPIO4

GPIOS

GPIO6

GPIO7

GPIOS8

GPIOS

GPIO10
GPIO11l
GPIO12
GPIO13
GPIO14
GPIO15
GPIOl6
GPIO17
GPIO18
GPIO19
GPIO20
GPIO21
GPIO22
GPIO23
GPIO24
GPIO25
GPIO26
GPIO27
GPIO28
GPIO29
GPIO30
GPIO31
GPIO32
GPIO33
GPIO34
GPIO35
GPIO36
GPIO37
GPIO38
GPIO39

GPIO_3V0
GPIO_3V1

U0652
H4P-512MB
BGA
SC58940X01-A030
SYM 2 OF 12 gmcr_ pORT PWRO| AL7 AP_GPIO40_BRD_REVO o
EHCI_PORT_PWR1| 2LO AP_GPTO41 BRD REVI 7w a0
EHCI_PORT_PWR2| AMO AP_GPT042 BRD REV2 (7m0
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0.22UF 0.22UF 0.22UF 0.227F 6 AR27
20% 20% 20% 623V AF33 AC19
6.3 6.3V 6.3V 2 RS AR28
X5R 2 X5R 2 X5R 2 0201 AK33 Ac21
0201 0201 0201 R6 AR29
ALL AC23 o aTs
= = - = AW22 AC25
Qe— T6 AT6
AW31 AC27 Us AT7
cioog:| C1909* C1010: cC1011: €1012 *| C1013: B4 | | VPD2 VeS| | ap2 U6 aTs
10UF -3UF 1UF 0.01UF 56PF 55 || s20ma D8
20% 108 10% 19% 6.3% va AT9
S5y 2 X5R- CERM 2 Siay 2 Seam 2 X5R 2 NPO-COG 2 525 AD10 Ve AT10
603 402 402 201 01005 F33 AD12
NOSTUFF W5 AT11
- -4 - - T34 AD14 e 0
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Cl014 C1015 ClOlG C1017 C1018 AB7 AT17
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6230 613V s?%{*z 613V 613V AL33 aD27 C1041 * C1042 * C1043 *
Xor 2 Cirm 2 Cirm 2 xor 2 xor 2 56PF 0.220F 1UF AC6 AT25 B
503 402 402 01005 01005 AW18 AD34 20% 10%
VDDl vss 6.3V 6.3V AC28 AT26
— — — — — AW32 a0MA AES mpo coG X5R 2 CERM 2
= = = = = - 5o 0201 40 AD28 AT27
NOSTUFF— = = AE6 AT28
B33 AE11l - - AF6 AT29
33 AE13 = 202
. AC2 AE15 AN6 AUS
AG2 AE17 5 2n7 | | vPDIO18 vss | [ave
C1019 1 C1020: C1l021: Ccl1022 * 2ama
AK2 AE19 ANS AU7
6.3V &29% 52y 2 mposégc B AN2 AE21 2%1: 0_22%1: 1UF H23 AU
X5R Wy 2 °
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Ccl1023 * Ccl1024 * Cl026 * B19 AF14 =
10UF 4 .3UF 0.01UF -
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503 0610 01005
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B31 s00MA AF22
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—
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1. =PRYRD_SOC Ha
C1100* cl1101¢* cl1102 ¢t C1103 *
2. 3UF 10UF 4. 3UF 4.3UF
* S5 208 208 20% AR20 AL20
av 6.3V 2 4V 2 4V o —— UO652
X5R-CERM 2 X5R X5R-CERM X5R-CERM AA22 AL22
0610 603 0610 0610 e H4P-512MB Ty
. . G— | BGA
= _L AB9 AL26
L —— SYM 10 OF 12 T
NOSTUFF NOSTUFF NOSTUFF NOSTUFF AB13 5C58940X01-A030 AM1
G— |
AB15 AM1
C1104 *| C1105* Cl1l06* Cl107* D17 FXTin
56PF 56PF 56PF 56PF
.3V 6.3V .3V | S AN
NPO-COG 2 NpoSCoe 2 wpoléos 2 NPO-COG 2 AB21 AM19
01005 01005 01005 01005 — ——
5 > -l AB25 AM23
G— |
= ACS AM25
AC10 HY
AC12 H13
Ccl108 I Cc1109 I c1110 I c111111 - s
0.22UF 0.22UF 0.22UF 0.22UF
% % % <% -
X5R 2 X5R X5R 2 X5R 2 Aci8 H19
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1 AC22 J8
- AC24 J10
AD9 J12
ciiiz c1113 Cc1114 ci11g Cclllg
AD11 J1
0. 22UF 0.22UF 0.22UF 0.22UF 0.22UF AD13 T1
623% 623% 623% 623% 623%
Ken 2 Koy 2 Koy 2 Koy 2 Ken 2 AD15 1
0201 0201 0201 0201 0201 AD17 J2
1 AD19 J22
- AD21 J24
AD23 K9
AD25 K11
" . AES K13
cl118 Cli1 Cl120 AE10 K15
Cl117: 1 T 1
AE12 K17
0.22UF 0.22UF 0.22UF 0.22UF
20% 0% 20% 20% AE14 K19
6.3V , 6.3V 623V 6.3V , 4
X5R X5R X5R X5R AE16 K21
0201 0201 0201 0201
AE18 K23
4
J_ AE20 K25
L AE22 L8
AE24 110
{
AF9 112
AF11 14
cl121*
AF13 L16
4 .3UF
20% AF15 118
4v
X5R-CERM 2 AF17 L20
0610
AF19 122
AF21 124
= AF23 126
AF25 M9
A8 | vop vop [ ML
AG10 M13
4 2100MA
AG12 M15
AG14 M17
AG16 M19
4
AG18 M21
AG20 M23
AG22 M25
4
AG24 N20
AG26 N22
AHO N24
AH11 N2
AH13 Pl
AHL5 P2
AH17 P23
AH19 P25
AH21 P27
AH23 R20
AH25 R22
AJ8 R24
2AJT10 R26
AJ12 T19
AJ14 T21
2T16 T23
2718 T25
2720 T27
AJ22 U20
AJ24 U22
2726 U24
AK9 U26
AK11 V19
AK13 V2
AK15 V2
AK17 V2
AK19 V2
AK21 W20
AK23 W22
AK25 w2
ALS w2
AL10 Y1
AL12 Y2
AL14 Y2
AL16 Y2
AL18

http://hobi-elektronika.net
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cl1281*
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H4P-512MB
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SC58940X01-A030
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N

=PP3V0_IO_H4
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T17 1900MA

G23
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Cl142
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0.22UF

G24

U29 VDDIO30

100MA
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NOSTUFF
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AP24
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AP25
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AP26
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AP27
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AL30
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AM27 )VDDIOD4 EMI[3]

AM7

24MA
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BOOT_CONFIG[3]
BOOT_CONFIG([2]
BOOT_CONFIG([1]

BOOT_CONFIGI[0]

BOARD_ID[3-0]

K93 AP
K93 DEV

S/W READ FLOW

1. SET GPIO AS INPUT
2. DISABLE PU AND ENABLE PD

K94 AP
K94 DEV
K95 AP

3. READ

http://hobi-elektronika.net

PLACEMENT NOTE:

NEAR U0652

DP_AP_TX P<0>

ID !
R =) =k A4 M - ]
FMI_TEST FMI_NOTEST !
‘R1200 |['R1201 ['R1202 ['R1203 !
10K 10K 10K OK |
iézow iézow iézow %232»1 |
M M M M
5201 5201 5201 ,01005 |
(GP1029) s BOOT CONFIG 3 |
(GP1028) s BOOT CONFIG 2 |
(GPIO25) . BOOT CONFIG 1 |
|
(GPIO18) - BOOT CONFIG_0O |
|
|
BOOT_CONFIG[3-0] S/W READ FLOW |
1. SET GPIO AS INPUT |
1101 | FMIO/1 4/4 CS
2. DISABLE PU AND ENABLE PD |
1110 | FMIO/1 4/4 CS WITH TEST
3. READ |
|
|
____________________________________________________ |
___________________________________________ -
"BOARD 1D |
3213 10 7 5 4 e ——
K93-K94 K94-K95 K9X_DEV !
'R1204 ['R1205 |'R1206 :
10K 10K 10K |
5% 5%
7732w 7732w |
BOARD_ID[3] BOARD_ID_3 ,01005 501005 501005 |
BOARD_ID[2] s BOARD_ID_2_ SPI_FLASH_DOUT |
|
BOARD_ID[1] s BOARD_ID_1_SPI_FLASH DIN |
BOARD_ID[0] s BOARD_ID 0_SPI_FLASH CLK |
1 r
|
|
|
|
|
|

BOARD

K95 DEV

REVISION

sAP_GPTO42 BRD REV2

sAP_GPTO41 BRD REV1

.AP_GPIO040 BRD REVO

NOSTUFF

CURRENT SETTING ->

BRD_REV [2-0] S/W READ FLOW
1. SET GPIO AS INPUT
000 | PROTO 1
2. ENABLE PU AND DISABLE PD
001 | PROTO 2
3. READ
010 | EVT
011 | EVT2
100 | DVT

FOR REFERENCE

BOOT_CONFIG[3:0]

0000 SPIO

0001 SPI3

0010 SPIO W/TEST
0011 SPI3 W/TEST
0100 FMIO 2Cs

0101 FMIO 4CS

0110 FMIO 4CS W/TEST
0111 RESERVED

1000 FMI1 2 CS

1001 FMI1 4 CS

1010 FMI1 4CS W/TEST
1011 RESERVED

1100 FMIO/1 2/2 CS
1101 FMIO/1 4/4 CS
1110 FMIO/1 4/4 CS W/TEST
1111 RESERVED

NOSTUFF

‘R1250
150

5%
1/20W
ME
5201

SIGNAL MODEL=EMPTY

.

DP_AP_TX_N<0> (sm, -

DP_AP_TX_ P<l>

SIGNAL MODEL=EMPTY

NOSTUFF NOSTUFF
‘R1251 ‘R1252
150 150
5% 5%
1/20W 1/20W
ME ME
5201 5201

SIGNAL MODEL=EMPTY
NOSTUFF

N
Q
5]
@
=

SIGNAL MODEL=EMPTY

T

DP_AP_TX N<lwm, -

SIGNAL MODEL=EMPTY
NOSTUFF
‘R1253
150
5%
1/20W
ME
5201

.

13

13

13

13

JTAG_DAP

R1210
1,\1/8/%2 AP_JTAG_SEL

oo ¢

=

JTAG_DAP
R1211

-||——

DEVELOPMENT_ JTAG_TAP

JTAG_AP_TRST L oD « 20 3

R1212
» « mD——JTAG_AP_TDO 12,902 VIDEO EMT C Y gm0
1/03€2w
01005
DEVELOPMENT JTAG_TAP
R1213
» « qm—JTAG_AP_TDI 19\/'\(/’62 VIDEO _EMI_Y_ PR am o
1 3€2W
MF
01005
DEVELOPMENT JTAG TAP
1214~ -
50+ o Q902  vIDEO EMI_CvBS_PB am e

JTAG_AP_TRST L 1/\/'\/\/
Fow
Mi
1005

2-WIRE DAP

DEVELOPMENT_JTAG
JTAG_DAP

SCAN DUMP

PRODUCTION

DEVELOPMENT_JTAG

DEVELOPMENT_JTAG_TAP

JTAG_DAP

|
7 PP_AP_DP_AVDD_AUX PP_DP_PAD_AVDDO 7
| _AP_DP_ _ _DP_PAD_
by om oo
| l PP_DP_PAD_AVDD1 -
|
|
|
| =PPIO_NAND_H4 =PP3V3_NAND_H4
| s — a2
|
| R1260
100
| 1 2 AP_TESTMODE ,
| 5%
1/32W
! 0100
| NOSTUFF SHORT-01005
| XW0601 1 % 2 AP_TST_STPCLK
| NOSTUFF SHORT-01005
| 1 2 AP_FAST SCAN_CLK ,
NOSTUFF SHORT-01005
| 4 1 2 AP_HOLD_RESET ,
|
. UART_0_RXD UART_AP_0_RXD ¢7m 1
s UART_0_TXD e UART_AP_0_TXD gmrymy 1 TO DOCK MUX
. UART_1_CTS L UART AP 1 CTS L ¢vmy o p—
s UART 1 _RTS L HRE EReE e UART AP _1 RTS L oo
N UART_1_RXD e UART AP 1 RXD () TO BB USART
s UART_1_TXD HRE EReE e UART _AP_1_ TXD o
s UART_2_RXD  — UBRT_AP_2_RXD (7 =
s UART_2_TXD HRE EReE e UART_AP_2_ TXD oo TO BB UMTS
. UART 3 _CTS L — UART AP 3 CTS L vm s ]
. UART_3_RTS_L — UART AP 3 RTS L grom 5o TO BT UART
. UART_3_RXD - UART AP 3 RXD ¢ s
s UART_3_TXD HRE EReE e UART_AP_3_TXD oo < |
. UART_4_CTS_L UART AP 4 CTS L ¢vm —
N UART 4_RTS_L R UART AP 4 RTS L fmmmy =
s UART_4_RXD HRE BRsE e UART_AP_4_ RXD o TO GPS UART
s UART_4_TXD HREERsE e UART _AP_4_TXD oo
2 CHS_SCL — 12C0_SCL_1V8 s 10 55 39
2 CHS_SDA e 12C0_SDA _1VE gmmmy = 19 35 5

—
SYNC MASTE JAMES

SYNC DATE=N,

AP: MISC &
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NOTE :
LDO3 PROVIDES 50MA TO BOTH H4P AND U1300

IF THAT’S NOT ENOUGH, STUFF R1371 AND NOSTUFF R1370

R1371
=PP3V0_VIDEO_BUF 0.00 =PP3V2_S2R_USBMUX
32 — — 1 2 VOLTAGE=3.0V ® — — 32
MIN LINE WIDTH=0
0% MIN NECK_WIDTH-0
1/32W NET_SPACING_TYP
o MAX NECK_LENGTH:
NOSTUFF C1l301 * Ccl1300 |(*
R1379 - e 0T1UF
=PP3V0_VIDEO_BUFFER .0 6.3V 6.3V
. _ _] N 5 PP3V0 _U0900 FILTR potcoe 2 er |2
01005 201
0%
1/32W — —
MF = 5
01005 1 cl37o
0.1UF
§%%v
2 X5R
201
A w] q o
ofol Al =@ PORT_DOCK_VIDEO_AMP_EN NOTE: PLACE R0960-62 NEAR U0900
o A A m
<& 8 8 JTAG_DAP
1 R1
> R1372 7200
Ul300 100K 1 2 VIDEO_EMI_Y_PR 10 28 a0
5%
THS7380IZSYR 1/32W 1%
MF 1/20W
ucsp 01005, M
vip_en| €3
N JTAG _DAP
YIN o (I DAC_AP_OUT3 A3 | cH.1_IN CH.1_out| 22 40BUF_Y_PR R1735:61
CVBSIN o1 (I DAC_AP_OUT2 A4 CH.2_IN CH.2_OUT Al 40BUF_CVBS_PB 1 2 VIDEO_EMI_CVBS_PB U 0 20 w0
CIN o7 (I DAC AP _OUT1 B4 lcn.3_IN cH.3_out| BL 40BUF_C Y A
MF
D4 EL1 201
10 UART_AP_0_TXD TX_VLOW RX_VHIGH/USB_2D+ USB_FS P _ACC RX oD = 3¢ JTAG DAP
10 (QUT—UART_AP_O_RXD E4 | rx_vLOW TX_VHIGH/USB_2D-|[ D1 USB_FS_N_ACC_TX am e 0 R1362
75
39 31 B_BB D P F3 | usB D+ USB_1D+| F2 USB_FS_D_P CED ¢ 1 2 VIDEO_EMI_C_Y 10 28 40
39 31 CET)-USB BB D N F4 | usB_D- usB_1D-| F1 USB_FS_D_N Do o
c2 DOCK_BB_EN 361
EL 1 201
<4 - R1315
1.00M
5%
1/32W
AGND  DGND ME
. 501005
alal Al R1320
100K =
5%
1/32W
ME
,01005
<L NOTE:
DOCK_BB_EN = 1 BB USB <-> DOCK SERIAL
DOCK_BB_EN = 0: BB USB <-> H4P FS USB

H4P UARTO <-> DOCK SERIAL

SYNC MAS?ER:JAMES SYNC DATE=N
——

AP: VIDEO BUFFER,BB USB MUXES

051-8962
Apple Inc.
pp-L¢& c m——
i<} A.0.0
NOTICE OF PROPRIETARY PROPERTY: T —
THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING: PAGE
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 13 OF 106

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

1V AL RIGHTS RESERVED 11 OF 42
8

7 6 5 4 3 2 1




5

4

2

FOAD<0>
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PART# QTY [ DESCRIPTION REFERENCE DESIGNATOR (S)| BOM OPTION
33550701 | 1 | TOSHIBA 32NM 16GB RAW U1400 16GB_PROD
PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:

PART NUMBER
33550682 33550701 16GB_PROD U1400 SAMSUNG 35NM 16GB RAl
33550790 33550701 16GB_PROD U1400 SAMSUNG 27NM 16GB RAl
33550781 33550701 16GB_PROD U1400 HYNIX 26NM 16GB PPN

32GB

FLASH CONFIGURATIONS

PARTH# oTY

DESCRIPTION

REFERENCE DESIGNATOR (S)

BOM OPTION

33550701 | 2

TOSHIBA 32NM

16GB RAW

U1400,U1410 32GB_PROD

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:

PART NUMBER
33550682 33550701 32GB_PROD U1400,0141¢ SAMSUNG 35NM 16GB RAI
33550790 33550701 32GB_PROD U1400,0141¢ SAMSUNG 27NM 16GB RAI
33550781 33550701 32GB_PROD U1400,U141¢ HYNIX 26NM 16GB PPN

LC1403
82PF 9.1
35y %%y

2 CERM 2 Xs5R
0201 201

1 C1402

Ji C1401
20.%2UF

N

F1AD<0>

FOAD<1>

F1AD<1>

]

FOAD<2>

F1AD<2>

FOAD<3>

]

F1AD<3>

FOAD<4>

F1AD<4>

FOAD<5>

]

F1AD<5>

FOAD<6>

F1AD<6>

FOAD<7>

]

0000600006060000

F1AD<7>

2 12NANDO_RB

vl ol 4] = OMIT
a| = z| =z
—
9] et
¢ 9
S
ALEO| C1 FOALE vy«
11| D2 FIALE .
TGA CEO0*|RS FOCEO L 77y«
CE1*5CS F1CEO L o7y«
; g CE2%|nAL EQCEL L ovm«
0= CE3*(50B0 FICE1 L (7m
< cEa*|nGS FOCE4 L ovmy«
\?2 CES*|oF2 FI1CE4 L emm s
s 0 CE6*|n0B0 FOCES L 7m«
Eg CE7*|0QE0 FICES L ovm«
>|< CLEO| A3 FOCLE .
a cLE1| C3 F1CLE (7} s
5 REO*CEZ FORE L (77 s
F1RE_L
4 REL*D <
R/BO*|RES
A s Y
WEO*|nE3 FOWE_L .
WEL*|QEL FIWE L 7«
o 8
@ 0
> >
— ~
af of o @
af mf 3 = m
0

0.1UF

10% 2

5.3V , 6.3V
XSR CERM
201 402-LF

64GB FLASH CONFIGURATIONS

PARTH# oTY

DESCRIPTION

REFERENCE DESIGNATOR (S)

BOM OPTION

33550702 | 2

TOSHIBA 32NM 32GB RAW

U1400,U1410

64GB_PROD

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:

PART NUMBER
33550665 33550702 64GB_PROD U1400,0141 SAMSUNG 35NM 32GB RAl
33550791 33550702 64GB_PROD U1400,U141 SAMSUNG 27NM 32GB RAl
33550722 33550702 64GB_PROD U1400,U141 SANDISK 32NM 32GB RAl
33550782 33550702 64GB_PROD U1400,01410 HYNIX 26NM 32GB PPN

riﬁammww

5%
25v
CERM
0201

1C1413
82PF
2

1 C1410 1C1l411 |*C1l412
0.1UF 0.1UF 2.2UF
10% 10% 20%

L, 6.3V L, 6.3V , 6.3V
X5R X5R CERM
201 201 402-LF

]

]

]

0066000000000000

]

OMIT
ol of 4 =
a| =| 7l =
-
T O
O 0
-
FOAD<0> G3 |100 o
F1AD<0> Gl |roo0_1
- ALEO| C1 FOALE 6 12 39
FOAD<1 H2 <
= o010 1| D2 F1ALE 612 a0
F1AD<1> Jl |01 1 U1410 —
FOAD<2> J3 |102_o Len CEO*|nAS EQCE2 L (s =
F1AD<2> L1 |102 1 CE1*5CS FICE2 L rme s
FOAD<3> X2 103 o g g CE2%[pAL EQCE3 L rmye s
F1AD<3> N3 |103 1 0= CE3*[5080 F1CE3 L (Fmys s
FOAD<4> L5 [ro4_o0 < 1 CE4*CG5 FOCE6_L Yers EEL
F1AD<4> NS |104 1 \? 2 CES*[oF2 FI1CE6 L _mm s
FOAD<5> K6 |105_0 s 0 CE6*50B0 FOCE7 L (T« s
F1AD<5> 17 |tos 1 E g CE7*|OE0 FICE7 L rme
FOAD<6> 35 |to6 o 2
— A3 FOCLE
F1AD<6> J7 |106_1 | CLEO o p—— penin Ry
- CLE1
FOAD<7> H6 [107 o A ) ¢ 2
F1AD<7> G7 |to7_1 5 REO* CC7 FORE L Yeun CIREIEY
=4 RE1%nD6 FIRE L s iz 5
R11040%1 A7 R/BO*|RES
2 _12NAND1_RB OAS8 )INC R/Bl*gEﬁ NAND1_RB ;.
1% INC_VDDI
1/200 = WEO*|nE3 FOWE_L 61230
MF
201 0oco WEL*[EL FIWE L mm e 12 o0
ocs
oDo
ops | R
OF0
OF8
o 8
@ 0
= > >
= — ~
af ©f m o ol
af | 3 = &

SYNC DATE=N,

SYNC MASTER=JONATHAN
1ZEs s nom —
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DISPLAYPORT AC COUPLING

DP_AP_TX, C1702 |2

P<0>

[ 1] DP_EMI_TX_P<0>
Jr— oo 2 0 -
0.10r |l 3ov esv s 2o =
. DP_AP TX N<0> C1703 1|2 DP_EMI_TX_N<O0> .
R o | [Gor oo e o oD = 0
0.1UF
B DP_AP TX P<1> C1704 12 DP_EMI_TX_ P<l> . 1
o O | [ov e wer 2o oD R1720
0.1UF 100K
40 10 7 [TE)—DRB_AR_TX N<l> C1705 12 DP_EMI_TX N<l> o 2o 40 }5}32‘,,
| | 10% 6.3V XsrR 201 MF
0.1UF , 63005
40 25 15 DB_EMI_AUX N
40 25 15 DB_EMI_AUX_P
1
R1723
100K
40 7Ty DE_AR_AUX P Cl706 1|2 DE_EMI_AUX Py 15 26 40 igfzzw
| [Tov v mr st MEF
0.1UF , 61005
. DP_AP_AUX_N C1707 1|2 DP_EMI_AUX_N .
R e P | T e T D v

DISPLAYPORT HOT PLUG DETECT

1 SRRl OIS

‘R1731
120+ s+ SRRAVA A 220K
??32w
1 C1750 ME
0.1UF w| CRITICAL 501005
R1750 S sov vee
0,90 201 U1701
1/03%2w 74LVC1G07
MF — S0T886
01005 -
35 28 @ FW_ZENER_PWR 1 2 o DP_BUF_HPD 2|a ,I> Y| DP_AP_HPD @ 7
NOSTUFF 1[nc Ncfs
'R1751 oND
10K 1
5%
1/32W
i
501005 L

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:
PART NUMBER
31150536 31150341 U1701 RADAR:8481319

SYNC MAS?ER:JAMES
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VIDEO: DISPLAY PORT
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. http://hobi-el
MLC EEPROM:RAW APN 335S0661 REFERENCE DESIGNATOR (S)| CRITICAL | BOM OPTION
34182799 1 MLC EEPROM 100MHZ LVDS,2MHZ SWI U2001 CRITICAL | 100MHZ_PANEL
32 16 14 —DPp3 ML -
1C2017
0.1UF
30% 8 OMIT
2 CERM vcc
1 402
R2006 U2001 R2050 R2051
M24C64
ke L N
1/20W 3 |E2 MLP 1/20W 1/20W
WHEN WC_L IS LOW, CAN WRITE TO EEPROM > MF MF
* 201, E1l 201, 201,
WHEN WC_L IS HIGH, CANNOT WRITE TO EEPROM 1 |mo D
MLC_2WC_L TWwe*
s |scn spal_s MLC_MUX_SDA_3V3 ¢y s
VSS THM_ P MLC_MUX_SCL_3V3 () is
4 9
—
FL2000
80-OHM-0.2A-0.4-0OHM
12 16 14 _pp2y3 T 1 2 B3ZERTA R el Avis]
0201-1 VOLTAGE=3.3V
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :
PART NUMBER
1 C2016 FL2001 c
§%2PF 80-OHM-0.2A-0.4-0OHM 13850652 13850618 RADAR:8377307
25V 1 2
2 CERM ==
0201 0201-1
MAX NECK_LENGT}
NET—SERCTNG PYPE=PUR
= FL2002
80-OHM-0.2A-0.4-0OHM
1 2 DIC 127 D0
prg
el
0201-1 MIN_ LI IDT 4 MM
MIN NECK WID 2
MAX NECK-LENGT
! NET—SERCTNG. PeE=PUR
NOSTUFF
PP2000
paMM Cc2010 * 1 C2013 C20ll 1C2014 c20121* 1C2015
et MIPID AP CLK P, 14 a0 4.77F —— 0. 10F 4.7UF —— 9. 10F 4. 7%1; == 0.10F
e 0% e iov 3V 1ov
2 2 2 2 2 2 A o Il e I 0 0 0 p—
XS5R-CERM CERM XS5R-CERM CERM X5R- CERM CERM
402 02 402 402 02 402 I A S S
O 0 o H
@ a |11 a a8 @A
o 4 000 > > >
| @ A QA 4 a4 A4
— = 4+ a4d4 | | |
= B - o< 335 4 8 8
o
VOLTAGE=0. 4V
MEN TN Wb 29 Jadod 2 28
MIN NECK WIDT) g 3 555 8 8 8
N RSN e o g apaR ~ "~ 7
NOSTUFF » 8484 cap_1snpol 3 iliNelerN-BRAzifrle] —
PP2009 i cap_12LD0_o| E3 e A Ol MIN TINE WD
29 ML REG.OV B3 M VREG_0P4V - ~ a7 MIC cap JvorDo o
sm - - CAP_12LDO_1 MIN LINE WIDTH=0.4 MM NGT!
O 1 MIPID AP _DATA N<3> 5 14 40 — — ) MINT D NET—SERCTNG Py E=PUR
CAP_12100_3| 2 sl MIN LINE WIDTH=0.4 MM MAX NECK_LENGT}
- - MIN NECK WIDTH=0.2 MM NET_SPACING_TYPE=PWR
1C2004 U2000 cap 12100 5| 24 ML il RO, MAX NECK_ LENGTH:
- - 'OL NET_SPACING_TYPE= PWR
2, 2NF 1 FBGAl a6 MIN LING WIDTH-0.4 MM
10% NC_MIPI_MLC_MASTER_CLK_P M_DPCLK SeTAMLC MLC_SCL MLC_SCL_3V3 oo B
B - =
X5R 2 Al
3 NC_MIPI_MLC_MASTER_CLK_N C2 |v_DNCLK MLC_SD. 5 MLC_SDA_3V: D
I;?OPSE%Ffl NC_MIPI_MLC MASTER DATA P Bl |y DPDATAO EDID_scL| A8 LUDS DDC_CLK __gmy 16
P4MM = NC_MIPI_MLC_MASTER DATA N B2 M_DNDATAO EDID_SD. B6 LVDS_DDC_DATA oD c2000 * c2001 c2003 1t
CSS 1 _MIPID_AP_DATA P<0> ;14 40 - 4. 7231: 4. 721{)1: -
40 10 7 [T T _DPCLK cs8 LVDS_CLK_P 6.3V 6.3V 5.
F2 TCLKP| oD 6 0 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2
w0 I MIPID_AP_CLK_N DNCLK B BRI B
— TeLkN]_C7 LUDS CLK N _fmm, 16 4o
Y MIPID AP DATA P<O D1
010 7 (I =z _DPDATAQ Tapl G8 LVDS_DATA P<0> 16 a0 — = = —
o7 I MIPID AP _DATA N<O0> D2 DNDATAO D> =
= Tan| _G7 LVDS_DATA_N<0> fmmm, 1c 40
12 16 14 meRR3 M1 w7 D MIPID AP DATA P<l> E1 DPDATAL
— TBP| F8 LVDS_DATA P<l> oD 26 o0
w7 MIPID_AP_DATA N<l> E2 DNDATAL 7
NOSTUFF e = TBN| LVDS_DATA N<1> foom 15 «0
1 1 MIPID AP _DATA P<2> G1
R2052 R2008 a0 7 I _DPDATAZ2 Tcp| E8 LVDS_DATA P<2> 16 a0
100K 100K w0 D MIPID AP _DATA N<2> G2 |s_pNDATA2 oD -
1% 1% = TNl _E7 LUDS_DATA N<2> fmym, 1 40
1/20W 1/20W w7 D MIPID AP _DATA P<3> H1 DPDATA3
201, 201, MIPID AP DATA Nes o TDP|_D8 NC_LVDS_DATA P<3>
4 <3>
o7 I _DNDATA3 DN D7 NC_LVDS_DATA_N<3>
MLC_BIST B7 |sisT
S ROUT_LvDS|_C5 ROUT_LVDS
MLC_TEST B8 |rEsT -
Fs TP_MLC_VSYNC *
VSYNC|
D RST_MLC_L BSRESET* s R2001
pwm|__D4 TP_PM_LCD_BKLT_ PWM 8.45K
B
WI_MLC H6 |swr ppc| G6 PM_MLC_PPC_QUT ) 1/20wW
o - M
HS5 2201
MLC_MONITORO_PD MONITORO
MONITOR4| F4 NC_MLC_MONITOR4
NC_MLC_MONITOR1 G3 |MONITOR1
R2002" 'R2003 MONITORS| E4 NC_MLC_MONITORS
NC_MLC_MONITOR2 G4 |[MONITOR2 =
100K 100K R2010% MONTTOR6| D3 NC_MLC_MONITOR6
S 00R NC_MLC_MONITOR3 G5 |[MONITOR3
1/20W 1/20W
/ MF Ml/-“ 1% D‘ "“ =MIKE SYNC DATE=N, A
2012 2201 1/20W 8 8 8
v v v
201 -
2 1282 &£ 8§ VIDEO: MLC
I B I
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1a MLC_SDA_3V3 MLC_MUX_SDA_3V3
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VIDEO: MLC ALTIASES
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=DPP3V3 T.CD

CRITICAL

Q2200
SIA413DJ

5C70-6L

LVDS CONNE

http://hobi-elektronika.net

VOLTAGE=3.3V

CTOR

., NOSTUFF
102240 |rC2241 I}ggl 2203
82PF 13 39K
3216 11 el C i 17200 -
2 6 Cc2204
NOSTUEE , R2204 ? R2250
R221]d% 121.5K2 . 5 . 0 lOI15UF
1/20W 1/20W 10*
201 F MF 6.3V
2 201 201 0501
02201
PM_MLC_PPC_QUT 2N7002TXG
23-3
MOSFET SIA413DJ
CHANNEL P-TYPE
RDS (ON) 100MOHM @-1.5V|
IMAX 3 A
VGS MAX +/- 8V
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :
PART NUMBER
37680961 37680796 Q2200 RADAR:8403895
37680903 37680796 Q2200 RADAR:8403865
15580583 15580460 RADAR:8376383

MIN_LINE WIDTH=0.30 MM L2201 C2206
MIN NECK _WIDTH=0.20 MM FERR-120-OHM-1.5A 1000PF
PP3V3_S0_LCD_FERR 1 (‘Y‘Y‘Y‘\ 5 12
0402 | |__ CABLINE-CA CONNECTOR:
10%
16V
*C2230 ey NOTE: CONNECTOR ON PANEL
1C2203 1.C2202 850
0.1UF 10UF oF
10% 38y CRITICAL
261 503 oz CABLINE-CA
F-RT-SM
32 :
Cc2231 a1
82PF 1C2232 o el
1 2 —— 82PF O
——| |— — 5% 39
25V O
5% T 2 CERM 38
25V 0201 o
5561 2o
C2200 o
1000PF ECH DS
S =] ~CAVACH Vi M) 1II2 A 34l g
10% J_ 210
16V
X7R = —
1 201 VOLTAGE=3.3V = 30 o
1 R2200 MIN LINE WIDTH=0.30 MM P
R2201 10K MIN NECK WIDTH=0.20 MM PP3V3 LCDVDD SW F o)
5% 1 28
P];l!/=‘20w /Tiini baiatal iﬁuﬁi\ 27 g
201
LUDS DDC CLK 2 i BOARD TEMP4 26 o
14 25
s0 LVDS_DATA CONN_N<O> 23 o
D LVDS DDC DATA 40 LVDS_DATA_CONN_P<0> 22 o
21 O
40 LVDS_DATA CONN_N<1> 20 o
40 LVDS_DATA_ CONN_P<l> 19 o
4 LVDS_DATA_N<0 2 3 18
v O == NAA ST 40 LVDS_DATA_CONN_N<2> 17 g
—— 40 LVDS_DATA_CONN_P<2> 1] g
40 14 TNy-—LVDS_DATA P<0> 1YY Y L | =
90 mH- Soma 40LVDS_CLK_CONN_N 14 g
L2212 40LVDS_CLK_CONN_P Blg
12 O
L2200 NC_LCD_PGAMMA S 1P
DS DATA Nel 2 5 FERR-240-OHM-25%-300MA o
D <1>
Cr \kl A ) 32 _DPpILED REC 1 2 DDPLED RACK REC I S o
gt 0402 8 _O
40 11 [IN)—LVDS_DATA P<l> T YYY Lo oo Ne —
TCMOE05 s[I)—LED_ IO 6 o
90-OHM-50MA >s(I—LER_I0_S 3 o
L2222 ss[TNy—LED_IO 4 °1o
»(TD—LER_I0_3 a1 5
»(Tmy—LED_IO 2 EH DY
40 1T LVDS_DATA N<2> 2 3 (I LED IO 1 2 o)
\M s __BOARD_TEMP4_N s
40 14 [Ty LVDS DATA P<2> LYY YL MEN TINE WiDTH-0.6 MM 31
TCMOE05 e S EseTie Thrn e O
90-OHM-50MA MAX_NECK_LENGTH=3 MM
L2232
1C2233 1C2220
40 1a[INy-—LVDS _CLK N 2 3 ;OOPF —— 820PF
\AANT 507
w0 1 D LVDS_CLK P LYY Y L4
= TCMOE05
90-OHM-50MA
L2202

NOSTUFF RESISTORS ARE THERE TO
INVESTIGATE POSSIBILITY OF REMOVING

THE CHOKE

51850787
IS FLIPPED

—
SYNC MASTER=ALEX

SYNC DATE=N,

VIDEO:

LVDS CONNECTOR
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—pp2
C3005 |*C3007 |*C3053 |* 1 3006
0.1UF 0.1UF 0.1UF
10% 10% 10% 0.1UF
25V 25V 25V 10%
X5 |2 X5R 2 X5 |2 , 8.3V
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR (S) | CRITICAL BOM OPTION 402 t 402 402 olalsal 2 Erey
34380525 | 1 | IC,ASIC,GROUNDHOG BO,120B BGA U3003 CRITICAL = ~_ VCC_DIG =
VDDH -
U3003
GROUNDHOG
19 MUX IN<O> Bl lvuxo BGA vsTMO | AL MT PANEL OUT<0> ,,
1s MUX IN<1> Cl |mux1 CRITICAL vsTM1 [ B2 MT_PANEL OUT<1> ,
1s MUX IN<2> El |vux2 veTM2 | C2 MT_PANEL OUT<2> .,
1 MUX IN<3> F2 Imuxs OMTT vsTM3 | D1 MT PANEL OUT<3> ,,
15 MUX IN<4> Hl |vuxa vsTM4 | D2 MT_ PANEL OUT<4> ,,
1o MUX IN<5> 1 |wuxs veTMs | E2 MT PANEL OUT<5> ,,
.o MUX IN<6> I2 |vuxe vsTMe | F1 MT PANEL OUT<6> ,,
16 MUX IN<7> I3 |vux7 veTM7 | G MT_PANEL OUT<7> .,
1o MUX IN<8> X4 |vuxs veTms | G2 MT PANEL OUT<8> ,,
1o MUX IN<9> H5 [yuxo veTmo | I1 MT PANEL OUT<9> ,,
CONNECTORS TO GRAPE FLEX 10 MUX IN<10> 75 lwuxio vsTMio[ B2 wT pANEL ouT<10 .,
1o MUX IN<11> I8 |mux11 verm11| I2 MT PANEL OUT<11> ,,
1o MUX IN<12> 9 |mux12 veTM12 | K1 MT PANEL OUT<12> ,,
1p MUX IN<13> K8 |vuxi3 veTM13 | K2 MT_ PANEL OUT<13> ,,
P/N 51880817 1o MUX IN<14> J10 |vux14 veTM1a | I3 MT PANEL OUT<14> ,,
s MUX_IN<15> 110 [vux1s veTM1s | K3 MT PANEL OUT<15> ,,
1s MUX IN<16> H10 Imuxie vsTM16 | J4 MT_ PANEL OUT<16> ,,
1o MUX IN<17> F11l [quxi7 vsTM17| 14 MT PANEL OUT<17> ,,
.o MUX IN<18> €11 yuxis veTMig| K6 MT PANEL OUT<18> ,,
1p MUX IN<19> E10 |muxi9 vsTM19| H6 MT_ PANEL OUT<19> ,,
[ Ne AL |vuxz20 vsTM20 | K5 MT PANEL OUT<20> ,,
MT PANEL OUT<365 NC B4 |vux21 veTM21 | IS5 MT_ PANEL OUT<21> ,,
v MT DPANEL OUT-38 O I MT PANEL OUT<37> ,, Ne A5 |vuxz2 vsTtM22 | I7 MT PANEL OUT<22> ,,
> —
v O o MT PANEL OUT<39> ,, Ne 22 |vuxa23 veTM23 | K9 MT PANEL OUT<23> ,,
O I8 MT PANEL OUT<24
15 _MT PANEL IN<29> O 16 21 BON L<0> C7 |gon 1,0 VSTM24 >
O MT PANEL IN<28> ,, - veTM25| K10 MT PANEL OUT<25> ,,
15 _MT PANEL IN<27> O 15 21 _BON L<l> A7 |poy 1,1
O MT PANEL IN<26> ,, = veTM26| 16 MT PANEL OUT<26> ,,
.o _MT PANEL IN<25> O Lo 21 _BON L<2> B7 |pon L2
QO MT PANEL IN<24> 4 — veTM27 | I7 MT_PANEL OUT<27> ,,
15 _MT PANEL IN<23> O 15 21 BON L<3> B8 |poy 1,3
O MT PANEL IN<22> ,, ! vsTM28| K11  MT PANEL OUT<28> ,,
15 _MT PANEL IN<21> O 1521 BON L<4> A8 |poy 1.4
QO MT PANEL IN<20> .4 — VSTM29 | 19 MT PANEL OUT<29> ,,
.o _MT_ PANEL IN<19> O .o 21 BON L<5>  C8 |pon s
T PANEL, IN-17 O o MT PANEL IN<18> ., — veTM30 | J11 MT_ PANEL OUT<30> ,,
<17>
e T DANEL IN-15 O o MT PANEL IN<16> ,, Ne C6 vsTM31 | 111 MT PANEL OUT<31> ,,
<15> —
e T DANEL IN-13. O o MT PANEL IN<14> ,, Nc D3 vsTM32| H11 MT PANEL OUT<32> ,,
e [ —— O o MT PANEL IN<12> ,, Nc D4 vsTM33| G11  MT PANEL OUT<33> ,,
e MT DANEL IN-9- O o MT PANEL IN<10> ,, Nc DS vsTM34| G10 MT PANEL OUT<34> ,,
e T DANEL IN-s O o MT PANEL IN<8> Nc D6 vsTM35| F10 MT PANEL OUT<35> ,,
<7> ——
e [P —— O o MT PANEL IN<6> ,, Nc D8 VSTM36| C10  MT PANEL OUT<36> ,,
e MT DANEL IN-3 QO o MT PANEL IN<4> ,, Nc D9 vsTM37| D10 MT_PANEL OUT<37> .,
> —
e T DANEL IN-1 O o MT PANEL IN<2> ,, Ne E4 vsTm3g| E11  MT PANEL OUT<38> ,,
<1> —
e O o MT PANEL IN<O> ,, Ne E8 vsTM39| D11 MT_ PANEL OUT<39> ,,
o Nc E4 ] vstmMao| B1l nc
Nc E5 | vsTMa1| B10 nc
:;:__( ) N
Nc E8 | vsTtMa2| €4 Nc
1 Nc E9 | vsTMa3 | B4 ne
Ne G323 | VSsTM44| B5 NC
| Nc G4 | vsTM46| 23 NC
= F-RT-SM Nc GO | vsTMas| G5 ne
502250-8237 Nc H3 | vstMa7| B3 nC
nNc EH4 |
J3010 H7 A_AD_RO| A10 21 B ADR<0>,,
Ne = A aD R1| B9 Z1 B ADR<1>
MATES WITH LEFTMOST GRAPE FLEX TAIL Nc H8 | - ) *
A_AD_R2 Z1 B ADR<2>,,
Nc H9 | -
nc I8 |
nc X7 |
GND
o|nfoflufclo|s]o]ulals|a
O|o|O|O|m|m|m|a|m|alalo
O MT PANEL OUT<0> .,
1, _MT_PANEL OUT<1> O
O MT PANEL OUT<2> .,
,, _MT PANEL OUT<3> o O T DANEL OUT-2
<4>
MT PANEL OUT O v
. e 50 —€—€—,—, BOOST CONVERTOR JIN NECK MIDTH SHOULD BE 0.4
MT PANEL OUT<7>
v O o MT PANEL OUT<8> ., MIN-LING WiBTHoo. oMM LOAD CURRENT ~ 153UA
., _MT_PANEL OUT<9> o NT DANEL OUT-10 won_rawe_wrom-o. 2w 113 000 HmLE w0 2% 39 MIN NECK WIDTH-0.25MM
<10> UH- MA -
17 MI_PANEL OUT<1l> QO o MT PANEL OUT<12 § 47 700 280MOHM sob-323 VE;T;\;E; GRAPE R%0166
>
., _MT_PANEL OUT<13> O w7 R ROQST [ 1 2 VR BOOST SW 1 N 2 _ _R_S - N . 5 .
O MT PANEL OUT<14> ,, LT
., _MT_PANEL OUT<15> o O Y —————— VLF Y
< > 1/20W LTAGH
., _MT PANEL OUT<17> o O v C3009 BO520WSXG N N 55 e —
MT PANEL OUT<18> ,, R3009 C3000 zo1
., MT_PANEL OUT<19> [ c3008 1 10F
O MT PANEL OUT<20> ., 1M
MT PANEL OUT<21> O 33PF 1% 108
v O MT PANEL OUT<22> ,, 258 1/160 2 250
,, _MT PANEL QOUT<23> ) O NPO-cod 2  MF-LE 603-1
MT PANEL OUT<24> ,, = 402
,, _MT_PANEL OUT<25> O 201 2
O MT PANEL OUT<26> ,,
., _MT PANEL OUT<27> O —
O MT PANEL OUT<28> ,, -
,, MT_PANEL OUT<29> o O VIN
o MT PANEL OUT<30> ,,
,, MT_PANEL OUT<31>
[P — O o MT PANEL OUT<32> ,, 1| U3000 rBla VR_BOOST_FBK °
< > v
v O MT PANEL OUT<34> ., TPS61045
., _MT_PANEL OUT<35> O QFN-1 N
O nc_3_|po CTRL| 5 _ PM _BOOST EN . R3012
1 C3002 71.5K
[ 1%
1 C3001 Sw|8 470PF 1/20W
! i 8 10
105 THRML & 2 X5R-X7R 220t
| , 6.3V PAD 201
= F-RT-SM X5
9
502250-8237 = l L AGND_U3000 =
J3011 MIN_LINE_WIDTH-0. 211
2
XW3000
EY
MATES WITH RIGHTMOST GRAPE FLEX TAIL 1

p3v RAPE . . 5,

1.
R3025
10K
5%
1/20W
ME
2201
SPI_GRAPE_SCLK MAKE_BASE=TRUE GRAPE_SCLK
B = WARE BRSE-TRUE x *
R SPI_GRAPE_CS_L ] = GRAPE_CS_L o
wo 1 s SPI_GRAPE_MOSI MAKE_BASE=TRUE — GRAPE_MOSI o
D crars ¢ f— RST GRAPE 71 T 2
‘D>—————— = — == @D
MAKE_BASE=TRUE
TO Z2
RST_GRAPE_Z2_L
10
s SPI_GRAPE_MISO = GRAPE_MISO am -
MAKE_BASE=TRUE
SEB3VO GRAPE 1) 1o 2
1. 1. 1 1 1. 1.
R3030['R3031|" C3030 C3031|'R3032('R3033
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EXTERNAL (HEADSET) MIC INPUT CIRCUITRY

L
_=PP3V0 S2R HALL CHSW
1C4200
0.1UF
10%
2 Sep” CHS_CLAMPI
201
— VDD
- R420 R4202 R4201
04200 2.2K 2.2K 1K
TS3A8235YFP ES 2 1 2 1 2 EXT _MIC BIAS am e
WCsSP 1% 1% 5%
1/20W 1/20W 1/20W c
D4 MF MF MF
RAMPT 201 201 201 HSMIC C_P gymm, 15 2310 23
D3
RAMPO %4§éF1 R4212
cLampI | C4 . 470
1]|2 HSMIC R P 1 2 EXT _MIC_P o 1o 4
2 [D-AUD_HS_MIC1_HI 1 Y
cLampo | B4 CHS CLAMPO a0 o
Xer 201 104217
Bl Juici mrc | D2 HSMIC C P 1C4201 ——1000PF
C4216 * c4212* C1 vren REF [ D1__HSMIC C N —L_1ouF R 1% TO CODEC
FROM HEADSET 33PF 15PF —— 2%, ity
18y v 1 2 CERM-X5R
NPO-COG 2 NPO-COG-CERM 2 scL | A3 0402-1 Cc4213 R4213
01005 01005 spa na 0.1UF 150
A2 1]|2  HSMIC R N 1 2 EXT_MIC_REF rm 55 4
21 (m-AUD_HS_MICl LO ADDR I
) oo 10% 1/20W
(o) 6.3V
GND 2 2z XSR 201
—~ [CIR Y} 201
HSMIC C N T 10 310 22
2 AUD_HS_RET1 CHS SCL ,
CHS SDA ,
., ,AUD_HS_RET2
..., GND_AUDIO_ HP_AMP
XW4200 EXT MIC LPF FC = 677KHZ
SM
2 1oy HP_REF i N

—
SYNC MASTER=LENG SYNC DATE=N,
——

AUDIO: DETECT/MIC BIAS
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PLACE ALL COMPONENTS NEAR J5501

L4301
30-OHM-1.7A

CSA 55/PDF 29

MIN NECK WIDTH=0.1lMM
2 [m—CONN_AUD_HS_MIC1_HI 1 Y Y L= MINTLINEZWIDTH=1 . OMM AUD_HS_MIC1_HI o =
MIN LINE WIDTH=1.0MM 0402
MIN_NECK_WIDTH=0.1MM 1,4302
30-OHM-1.7A
MIN LINE WIDTH=1.0MM
MIN NECK WIDTH=0.1MM
2 - CONN_AUD_HS_MIC1_LO LYY Y Lz NECK AUD_HS MIC1_LO o =
MIN LINE WIDTH=1.0MM 0402
MIN-NECK-WIDTH=0.1MM
MAKE BASE=TRUE
. > CONN_AUD_HS_RET1 — MIN-RECR-WIRTH=0 - SMM AUD_HS_RET1 =
CONN AUD HS RET2 MR TIRE WIDZH=-1 . oMM
2 D> — MIN—NECK-WTDTH=0_1MM AUD_HS RET2 oo 2
L4303
240-OHM-0.2A-0.8-OHM
- (oD CONN_AUD_HP1_DET H o001 AUD_HP1_DET_H s

25 (OO} CONN_AUD_HP1 MLBCON_R

L4304
30-OHM-1.7A
1YY '

2 @u—CONN_AUD_HP1 MLBCON_L

0402
L4306
30-OHM-1.7A
1 (Y | 2

AUD_HP1 MLBCON_R m e

0402

HEADSET JACK INSERTION DETECT

R4312
. 3.3

1 -AUD_HP1_DET H X, . HP_DET from, 15
5% NOSTUFF
M 104310
01005 4700PF
10%
o 10v
X7R

201

AUD_HP1_MLECON L (=

—
SYNC MASTER=LENG

SYNC DATE=N

AUDIO: HP/MIC FILTERS
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CANADA FLEXES

APN: 51850817

CONN.
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J5501
CRITICAL
°]
1 2e oPRVSIM o
6
= D zg‘d %Lgff vl = Og 4 SIM_RST 1
&= CONN_AUD_HS_MIC1 HI °0o e <D
= <o -0 0 CONN_AUD_HS_RET1 e
2 @U—CONN_AUD_HS_MIC1_LO 20150 CONN AUD HS RET2 |
= D gggg :gg ggi g;?CEN R 27 C>g 26 CONN_AUD_HP1 MLBCON L ..
B e TRO ALs INT ConN L 25 0 o las DMIC SCLK CANADA am e
25 (O} o) I2C2 SCL_3VO0_ALS am = 0
| Go-I2CZ SDR b AL 200 0T, DMIC_SD_CANADA o
2 o}
NE PM_FRONT_ CAM SHUTDOWN_ FILT 17150 ng ]I)]S)P_SAIl;/IT_ql_SCL am s e
[ o 2
1210 olas CLK_CAM_FF_CONN am s e
Lo P! PpPlyvs CAM FR s
110 ol PPov8s CAM FE 2o
210 ° MIPI1C CAM CLK P am e o
—7—OC 5 MIPI1C CAM CLK N am = «
= 0ol MIPI1C_CAM DATA_P<0> i
—3—1 —g ° MIPI1C CAM DATA N<0> mm cu
)
F-RT-SM
502250-8237

SENSOR BOARD CONN

39 26 5

39 26 5

CLK_CAM_RF_FILT

—— CONN_CLK_CAM_RF_FILT

ALTIASES

MIPIOC_CAM DATA N<O>

MAKE,

BASE-TRUE

CONN_MIPIOC_CAM_DATA N<O>

MIPIOC_CAM DATA P<0>

MAKE,

BASE-TRUE

CONN_MIPIOC_CAM DATA P<0>

MIPIOC_CAM CLK N

MAKE,

CONN_MIPIOC_CAM_ CLK N

MIPIOC_CAM CLK P

MAKE,

CONN_MIPIOC CAM CLK_P

PM_REAR CAM_SHUTDOWN

MAKE,

CONN_PM_REAR CAM SHUTDOWN

Bl SENSOR ELLT

MAKE,

h2323 oAV REAR

MAKE,

DMIC_SD_SENSOR

MAKE,

B

BASE-TRUE

BASE-TRUE

Bl SENSOR ELLT

b33 2 M _REAR

CONN_DMI D_SENSOR

DMIC SCLK SENSOR

MAKE_B:

— CONN DMTC_ SCLK SENSOR

ISP_AP_0_SCL

MAKE,

BASE-TRUE

CONN_ISP_AP_0_SCL

ISP_AP_0_SDA

MAKE,

B

RUE

CONN_ISP_AP_0_SDA

I2C2 L_3V0

MAKE,

BASE-TRUE

— CONN_I2C2_SCL_3V0

I2C2_SDA_3VO

MAKE,

BASE-TRUE

CONN_I2C2_ SDA_3VO

IRQ_ACCEL_INT1 L

MAKE,

BASE-TRUE

CONN_IRQ ACCEL_INT1_L

IRQ_ACCEL_INT2 L

MAKE,

BASE-TRUE

CONN_IRQ ACCEL_INT2 L

IRQ_GYRO_INT1

MAKE,

B

RUE

CONN_IRQ GYRO_INT1

IRQ_GYRO_INT2

MAKE,

BASE-TRUE

CONN_IRQ GYRO INT2

I2C1_SCL_1V8

MAKE,

BASE-TRUE

CONN_I2C1_SCL_1V8

I2C1_SDA_1V8

MAKE,

BASE-TRUE

CONN_I2C1_SDA_1V8

IRQ_HALL

MAKE,

BASE-TRUE

CONN_IRQ HALL

IRQ_PROX_INT L

MAKE,

Bas

RUE

CONN_IRQ PROX_INT L

DDy R _LATT FIlT

MAKE,

35 s _ONOFF_T,

MAKE,

BASE-TRUE

BASE-TRUE

Dpavo R_LATT

CONN_ONOFF_FTR_L

SRL_L

MAKE,

s

RUE

—— CONN_SRL_FTR_L

AUD_VOL_UP_L

MAKE,

BASE-TRUE

CONN_AUD_VOL_UP_FTR_L

AUD_VOL_DOWN_L

MAKE,

RUE

CONN_AUD_VOL_DOWN_FTR_L

a0 ORIl Al SENS

MAKE,

BASE-TRUE

NN DDAV 0 OPTICAL SENS
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1 2 emBRYSIM .

1 C5530
0 1UF

= 1o,
X5R
201

15520 MENEARE i 0.6 BRIVE CAN EE 2
240-OHM-0.2A-0.8-OHM NET-SBACTNG TYPSZ BuR™
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PPV AT S

VOLTAGE=3.0V

MIN LéNE WIDTH=0.

6M
=0.

IDTH:
NET— SPACING TYPE= BiR

MAX_WECK_LENGTH=

-3 MM

L.5540
240-0OHM-0.2A-0.8-OHM

1 2 =DD3VQ ODTTCAT

s 27 32

CANADA FLEX CONN ON PG 54

Ppovao

CAM T E

0201

5 1 FILTER PLACEHOLDER

oQNuI
U
om<
S

OO
St
o
o
=TS
lT_
cG
£
S
o
""——T”T_’
S0
Jo

VOLTAGE=2. 85V

MIN LINE WIDTH=0.
ECK_WIDTH=0.
NET SPACING TYPE=PWR

MAX WECK_LENGTH=3 MM

3M
3MM

L5510
240-0OHM-0.2A-0.8-OHM

1YY Y L= =ppov3c CAM

27 32

MAX . NECK_ LENGTH’
o —pPplyg CcaM 1 1021011 L2 0201
1 C5521(1 C5520 |* C5522
FILTER PLACEHOLDER 82PF 19F  —= 1000PF
35V 10V 16V 1 12 |2 10 11
2 Gy 2 55 SR (fc?oSc)PF—: (ESFS g: (éjo25P5F FILTER PLACEHOLDER
18% 18% 38y
2 X7R 2 X5R 2 CERM
o l 201 402 0201
—
R55110 2O NOSTUFF
1/20W 201 B
" SIM_CLK — SIM_CLK_FILT L
= = g L5500
90-OHM-50MA
TS0
LYY Y L MIPI1C_CAM_CLK P ...
0603 R5511 o
- @@—IRO_ALS INT L 1 ;E; Zi;; 5 IRO_ALS INT CONN L i . MIPT1C AP CLK P 1/2w2”oi —
—2 o— e MIPI1C AP _CLK N
o 2s s I2C2_SDA_3VO0 7 I2C2_SDA 3VO_ALS s s o7 O == =
CLK_CAM_FF = g oors CLK_CAM_FF_CONN = © D MIEILC AP DATA P<0> R5512 NOSTUFF
= NOSTOUFF & = o Ty MIPI1C AP _DATA N<O> ,\/\/\/9 et
C5501 GND 1/20W 201
1000PF
T0% e L5501
2 X7R 90-OHM-50MA
201 TEMOS9S
s (YYY L4+ | MIPI1C CAM DATA P<0> D o
= S ER VAN 67\ U — = —_—
2 (Y Y Y 3, MIPIIC CAM DATA N<O> oD
55500
2 om U5501 | R5513 ¢
i 80QMHZ-100MA-37PF =\ N\ e
5201 0603 1/20w 201 NOSTUFF
v D I2C2 SCL_3V0 1| our1| s I2C2 SCL_3VO0_ALS oD 2 =0 =
D> ISP_AP_1_SDA m oura| & ISP_CAM 1_SDA oD . ey Se ore] A
PM_FRONT_CAM_SHUTDOWN PM_FRONT_CAM_SHUTDOWN_FILT .
D m3 R e oD = CONNECTOR: CANADA FLEX FILTERS
2 I ISP _AP_1 SCL 4 |1Na ouT4 ISP _CAM 1 SCL o R
GND 051-8962
NOSTUFF
|*cs500 o d} Apple Inc.
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R5600
0
39 7 CLK_CAM_RF 1 2 CLE CAM RF_FILT
@ 5% NOSTUFF
1/20W
o 1 C5600
1000PF
10%
16V
2 X7R
201
R56110 ,0 NOSTUFF
5 ME -
1/20W 201
L5600
90-OHM-50MA
TCM0605
1 4
2280 E
R5611
1
1/20W 201 NOSTUFF
w7 I MIPIO
w0 1CED MIPIOC
MIPIOC
R e R56112 ,0 NOSTUFF
w0 1CETY MIPIOC l
1/20W 201
L5601
90-OHM-50MA
TCMO605
1 l 1 ‘ ‘ 4
S Ls
R5613 -
1 2 MIPIOC_CAM DATA N<0
A% 2 25 40
1/200 201 NOSTUFF MIPIOC_CAM DATA P<0> s 40
MIPIOC_CAM CLK_N 25 40
MIPIOC CAM CLK P 25 40
L5610
240-OHM-0.2A-0.8-0OHM
- —pD3vo RotAlL 1 25
0201 VOLTAGE=3.0V
MIN LINE WIDTH=0.6 mm
€563 EE}T*SPECING TYBBIBuR"
QO00PF MBI SEACTNG TYPes
v
7R
01
L5611
240-OHM-0.2A-0.8-0OHM
a2 i SASOR 1 25
0201 VOLTAGE=1. 8V
MIN LINE WIDTH= 0.6 mm
5620 NET—SBACTNG. TYPSZ BuR™
QOOPF MAX_NWECK_LENGTH=
89
7R
01
240-OHM-0.2A-0.8-0OHM
o R RR BB 1 (VY Y 2 Sl spaz -
[ VOLTAGE=3_ 3V
C5618 1 C5621 MIN LINE WIDTH=0.6 mm
1000PF NEY-SBR&TNE TVER-pul™
10% 10%
T0v Tov MAX_NECK_LENGTH=3 MM
2 XSR 2 X7R
402 201
L5612
240-OHM-0.2A-0.8-0OHM
s 26« =PP3VO OPTICAT 1 RP3VQ _OPTICAT 2
0201 VOLTAGE=3 .

H
(@]
ul
o
Py
o
=
(@]
={u
o
N
W

<
NI
jtersesy
PR

o
o
g

=0 Wae
N

oV,
MIN LIIeIE WIDTHf

-§ MM

IN_NE! -
NET— SPACING TUEBBuR

MAX WECK_LENGTH=3 MM

CONNECTED BY
PG 54 ALIASES

SENSOR PANEL CONNECTOR

CABLINE-CA CONNECTOR:

S M _READ

51850787

CRITICAL

J5600
CABLINE-CA

L

Bl SENSOR ELLT

CLK_CAM_RF_FILT

ISP_AP_0_SCL

ISP_AP_0_SDA

PM_REAR_CAM_SHUTDOWN

MIPIOC_CAM DATA_ N<O>

o<l [s|w]|v ]|~

MIPIOC_CAM DATA_ P<0>

MIPIOC_CAM_CLK N

MIPIOC CAM_CLK_P

IRQ_HALL

I2C1_SDA_1V8

I2C1_SCL_1V8

IRQ PROX_INT L

Dpavo R_LATT

IRQ_GYRO_INT2

IRQ_GYRO_INT1

IRQ_ACCEL_INT1

al

IRQ_ACCEL_INT2 L

I2C2_ SCL_3VO0

I2C2_SDA_3VO

AUD_VOL_DOWN_FETR_L

AUD_VOL_UP_FTR_L

SRL_FTR_L

ONOFF_FTR_L

DMIC_SD SENSOR

DMIC_SCLK SENSOR

25 a———
===
25 _CONN.
25 _CONN.
25 _CONN.
25 __CONN
25 _CONN.
25 _CONN
25 _CONN.
25 _CONN.
25 _CONN
25 _CONN.
25 _CONN.
25 _CONN.
2% i
25 _CONN.
25 _CONN.
25 _CONN.
25 _CONN
25 _CONN.
25 _CONN.
25 _CONN
25 _CONN.
25 _CONN.
25 _CONN.
25 _CONN_]
25 CONN_|
25 CONN

BRaVQ OPTICAL SENS

33

34

35

36

37

38

39

40

41

|OOOOOOOOO|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO|

£
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e VOLTAGE=SV ___ _ _ — — T T T T T T T T T T 7

MIN LINE WIDTH=4.1MM
MIN_NECK WIDTH=0.2MM

L5757
FERR-70-OHM-4A

" { Y Y Y \ 2 MAX_NECK_LENGTH=3 e =

MIN LINE WIDTH=4.1MM
MINTNECK WIDTH-0.2MM
NET_SPACTNG_TYPE=PWR

DT _DK_CoN

29

|
[
| C5721 C5722 0603
| 'R5790 DZ5760 1 C5750 1C5783
| 27PF 12PF 100K 27V-100PF 27PF 0 OlUF
~ 2, 5% 0402 3%
| NPO coc NPO-COG 1720w mpo coc 2 X7R
201 uey N 402
I 2
I - - 1 1 - =
! L5716 NOTE: MAX CONTINUOUS VOLTAGE IS 19V - SPEC IS 16V
! 90-GHM-50MA
| TEM0S9°
| > 1«(ETy-USB D P 1YY Y e USB_PT DK_CON D_P . 35
| J—
! s i (EH-USB DN 2 Kl USB_PT_DK_CON_D_N . 55
| NC_D5703_6
|
| 6|
VEUS
! I0l4
| sl1o HPH N3
| 2nc
| D5703
| RCLAMPO502N|
| SLP1210N6| GND
|
|

“““““ http://hobi-etektronikanet ----

ANALOG VIDEO

FL5711
80-OHM-0.2A-

LYY

0.4-0OHM
VIDEO_PT_DK_CON_CVBS_PB 55 29 40

4011 10 [TR)-VIDEO EMI_CVBS PB

4011 10 [TRY-VIDEO EMI C ¥

0201
FL5707
80-OHM-0.2A-0.4-0OHM
1 2 VIDEO PT DK _CON C_ ¥ 24 25 40
0201
FL5708
80-OHM-0.2A-0.4-0OHM
1 2 VIDEO_PT_DK_CON_Y PR .5 25 40

4011 10 [TR)-VIDEO EMI Y PR

0201

VIDEO_PT_DK_CON_Y_ PR 5 25 40

VIDEO_PT_DK_CON_C_Y 25 25 40

VIDEO_PT_DK_CON_CVBS_PB g 50 40
AV_PT_DK_CON_RET .o

CRITICAL

OMIT
XW5700
M

1%2

26 _AUDIO_PT DK _RET

U5700
NUP412VP5XXG
SOT953

ARARE
o

ACCESSORY

4, =PP3V3 _PORT ACC 1 Y 2

L5714 MIN_NECK | WIDT
FERR-120-OHM-1.5A MAX NECK

NG
NET_ SPACING TYP

VOLTAGE=3 .3V
MIN LINE WIDTI

29

0402

0.095 OHM DCR Dz57

90

8V-100PF

5%
0201 , 25V B %%
NPO-coG ker

N 201 201

1 C5782
0 OlUF

Ji05751l
27PF

12 SRPVC MATN DO
'‘R5750
220K
5%
1/20W
2
2201
R5751
LK ACC PT DK CON_DET_ L 29
35 @ PORT DOCK ACC DET L 1/\/\/\/2 o« . -
5%
1/20W 2
201 1 C5752
2ot DZ5753 27PF
6.8V-100PF
0201 NPO coG
1
PLACE BY PMU REe%
1 2

1/20W 201
MF 1%
R5753
PORT DOCK ACCID 1 oK, AgC_PT_DK_CON_ID
* A : - -
1/20 0201
201” *| ¢5760 14 .2V-6PF 1 C5753
0.01UF DZ5752 §%7PF
2 1% A 2 f0-coc
XSRECERM 2017
R5720
s 1 [I--USB_ES_N_ACC TX 1 2 CC_PT _DK_CON_TX .5 1
N /52%0w NOSTUFF
MF 1 C5754
20t 27PF
5%
25V
2 NPO-CoG
l 201
DZ5751 -
USBULC6 2F3
R5721
s 11 (OUT-USB_ES_B_ACC RX LAANZ o ACC_PT_DK_CON_RX 55 1o
1w NOSTUFF
ME 1 C5755
201

27PF

NPD coe

DISPLAYPORT
L570

12-OHM-100MA-8 . 5GHZ
TCMO806-45M

40 1> [IM)-RR_EML_TX P<0>

DP_PT_DK_CON_TX_P<0> 5 40

L AOMNL

40 15 [T)-RE_EMI_TX N<0>

DPgPT_DK_CON_TX N<O0> 25 40

NC_D5700_6

12-OHM-100MA-8 . 5GHZ
TCMO806-45M

q
VBUS
104
Elige] NC|3
2jnc
D5700|
RCLAMPO502N]|
SLP1210N6 GND

DP_PT_DK_CON_TX_P<l> 25 40

40 13 CTE)-RR_EMI_TX_P<l>

DPgPT_DK_CON_TX N<1> 55 40

401,EDPEMITXN<1> 2I'|'|3

NC_D5701_6

5|

D5701
RCLAMPO502N]|
SLP1210N6

L5702
90-OHM-50MA
TCMO605

40 2> [Tm)-RR_EMI_AUX P

2|

DP_PT_DK_CON_AUX_P .5 4

40 15 (IR)-RE_EMI_AUX_N 2 VY Y Lz

PT_DK_CON_AUX N 25 a0

NC_D5702_6

q
VBUS
104
Elige] NC|3
2jnc
D5702
RCLAMPO502N]|
SLP1210N6 ND

PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS:
PART NUMBER

37750090 37750081 Dz5751 ?

37750111 37750099 pz5710,0z5711 [ RADAR: 8379541

37750107 37750066 RADAR:8289785

15550625 15550559 15700,1570 RADAR:8423156

JTAG_AP_TMS = 3.3V:
JTAG_AP_TMS = 1.8V:

JTAG |
|
DEVELOPMENT_JTAG (JTAG_TCK) |
+ (OD-—ITAG_AP_TCK R5730 LAAAZ O PT DK _CON_P14 .,
R5731 |
« CD-—JTAG_AR_TMS 573 LAAA2 Q PT DK _CON_P17 .,
DEVELOPMENT_JTAG (JTAG_TMS) !
|
DEVELOPMENT_JTAG |
1
525319 5 DEVELOPMENT_JTAG |
§ 1532w U5730 |
6ioos MAX9061 |
=PP1V8_S2R_MISC 2 ucsp
32 s — Bl |ReF |
U5730_IN A2 Iy ouT| _Al__RST AP L LoD ¢ 2 !
DEVELOPMENT_JTAG I
— GND
1 C5730 . |
90'% 1UF lDEVE}LOPlVl]EIN'I‘iJ"'I‘AG m |
% R5796 \
XoR 1.00M
201 1% = |
1/32W
= ME |
501005
|
. NOTE: |
|
|

L5760
FERR-120-OHM-1.5A

1 2 o AUDIO_PT_DK_CON_LO_L 2o

21 (IN)—AURIO_EMI IO L

0402 MIN LINE WIDTH-0.1MM
IN_NECK_WIDTH=0.07MM
2
Dz5710
UCLAMP05112
0201

L5761
FERR-120-OHM-1.5A

21 [I)—AUDIO EMI LO R 2 o AUDIO_PT DK _CON _LO_R

U5730’S IN = 2.13V
U5730’S IN = 1.16V

LINEOUT

FIREWIRE

0402 MIN LINE WIDTH
5 ECK_WIDTH
Dz5711
UCLAMPO0511Z
0201
1
L5762
22-0OHM-25%-900MA
21 [IM)—-AY_EMI DIFF_SENSE 1 Y 2 o AV_RT DK CON DIFF SENSE 22
MIN LINE WIDTH-O.
0201 IN_NECK_WIDTH=0. oM
2
Dz5712
6.8V-100PF
0201 1 R5740
* 100
5%
1/20W
= 2 201
L5763
30-OHM-1.7A
21 -wm 2 AUDIO_PT DK _RET 54
0402 MIN LINE WIDTH=0.6MM

MIN_NECK_WIDTH=0.2MM

DETECT/ DISPLAYPORT HPD
R5710
FW_ZENER_PWR N /@Sﬁ 5 FW_PT_DK_CON_PWR
ozow 05780

DZ5720 o 95 1UF

GDZT2R5.1B 2 )E(S\RI

GDZ-0201 402

—
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PN 51650817 (PLUG MALE)
CRITICAL
AXK844135WG
M-ST-SM
- ERMANS LR BT DX Col 2o ot
il ol USB_PT DK CON D P ¢mp 26 0
:Ocj USB_PT DK CON D N (w2 3o
0 ©0o E)
1
O O
12 11 DP_PT_DK_CON_TX_P<0>
0o am v
14 13 DP_PT_DK_CON_TX_N<0> 4
00 Yeauu BEG
16 O C 15
18 OC 17
20 19 DP_PT_DK_CON_TX_P<l>
00 am
a0 20 [T VIDEO_PT_DK_CON_CVBS_PB 22 oXe! 21 DP_PT DK CON_TX N<l> Yas KR
40 25 [TN)—YIDEO_PT DK CON C ¥ 24 00 23
a0 20 (TN VIDEO_PT DK CON_Y PR 26 00 25 AV_PT DK _CON DIFF_SENSE oo =
20 (OO} ACC_PT DK _CON_1ID 28 oXe! 27 AUDIO_PT DK _CON_LO_L 28
(DP_HPD) 20 (oop}—EW_PT_DK_CON_PWR 30 00 29 AUDIO_PT_DK_CON_LO R () 2s
28 Ccc PT DK _CON_PP3 32 00 31 AV_PT DK _CON RET 28
ELY DS EE ACC_PT_DK_CON_DET_L 28
(JTAG_TCK) 21 [Tyy— BT DK CON P14 361 5 od2s DP_BT DK CON AUX P g 25 40
(JTAG_TMS) 20 [Ty T DK CON P17 EL] DN X DP_BT DK CON AUX N ¢ 25 4o
ACC_PT_DK_CON_RX 40 29
39 25 (OUT} O O
39 28 ACC_PT_DK_CON_TX 42 41 HOME_L s
(i 0 O ——D >
44 43
O O
35 29 HOME_L
2
DzZ5750

6.8V-100PF
0201
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X23 WIFI/BT CONNECTOR

http://hobi-elektronika.net

G e MA LN WL CONN

1.,6000
22-0OHM-25%-0.5A-0.20DCR

1 Y Y 2 =PPVCC MATN WT

VN TN WIDTH=0 . 6MM 0603
MIN-NECK-WIDTH=0.2MmM C6000 |?
NET_SPACING TYPEZPWR  ggpF
MAX_NECK_LENGTH=3 MM o
25V
CERM |2

B

Wl

51650884
6000 22-0OHM 25,146804111 0.35DCR
AXT530224 PP1V8 S2R WL CONN (Y Y Y L2 o =ppive
VOLTAGE=1.8V, 0402
»» D—RST_HLAN_L 50 0 MW MR ey ceoo1 |
25 (00 PM_WLAN_ HOST WAKE 3 00 4 NET SPACING TYPE=BWR 68PF
RST BT L - s MAX_NECK_LENGTH=3 MM 25%
»* (I =BT 0 0 Chru |2
.= @o—BM_BT_HOST_WAKE 715 ol 201
- D—EM_BT_WAKE o[ & oo 1
~ =
" UART _AP_3_RXD E ©o 14 SDIO_WL_CLK <0
m? UART_AP_3_TXD 15 gg 16 <
0 T3 UART AP_3 _CTS_L 27l 5 ol SDIO WL CMD Ve TR0
o D UART AP _3 RTS L 29l 5 o020 SDIO_WL_DATA<3> D w0
21 22 SDIO_WL_DATA<2> <
0 O = D¢
D I2S AP 2 BCLK 23] 5 otz SDIO_WL_DATA<1> D
B e I25_AP_2_ DOUT 25l 5 of2e SDIO_WL_DATA<O> D
s Uy I25 AP _2_ DIN 27) 5 of2e
s I25_AP_2_ LRCK EE] I EL CLK_32K_WLAN am e
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X224 CELLULAR/GPS CONNE CTW/hobi—elek‘rronika.neT

998-3141
6100
CELL-MODULE-X24
HB-SM
SNSV_BATT_POS_ACF o] O
. we=BATT POS T 3¢ 2l 5
1R6100 £l
255K il o
1/32W El 0}
,01005 slo
,
ADC_IN7 0
e c w2+ @m}—RST_AP_L 5
. PM_RADI N
NOSTUFF 1IR6101 g g L -0
. RST BB_PMU_L 10
C6100 * 255K = 0
g s GSM_TXBURST IND 11
0.01UF 1% 0w fesi) = - o)
10% s D RST BB_L 12
Sidn 2 201003 RST DET L 0
01005 s {0} 13 o)
15l 5
s D SPI_IPC_MRDY 15l o
R ersis) SPI_TPC SRDY 151 o
© s O SPI_IPC_SCLK 17l 5
- w0 s I SPI_TIPC MOSTI 18l 5
w0 s O SPI_IPC MISO 9] 5
s @mm—LBC_GPIO 20| &
s @om—PBM_BB_HOST WAKE 21l o
22 O
BB_VBUS_DET 23
s D o)
20 1T USB_BB_D_P 24] 5
gy USB_BB D N B D
26 O
o —UART_AP_1_RXD 21| o
0 @I—UART_AP_1_TXD 28] o
0 @U}—UART AP 1 CTS L 20 &
© D—UART AP 1 RTS L 20l 5
. @U}—UART_AP_2 RXD al g
0 C—UART_AP_2 TXD 220 o
210
. e=PP1V8 _SoR GPS 2l o
D RST GPS_L 35l 5
> PM_GPS_STANDBY L 26l 5
o @ UART_AP_4 RXD a7l o
- D UART_AP_4_TXD EE1S
1 D UART AP 4 CTS L EE1I0Y
o D UART AP 4 RTS L a0l o
> GPS_SYNC a1l
- IRQ GPS_INT L a2l o
. CLK_32K_GPS s
MIN_NECK_MIDTH SHOULD BE 0.2MM Mq;;“\;“q‘;_":;“:‘ T :z O
26 25 o
SIM DET 46
= D o)
:s @U—SIM_RST a7l o
2o @o}—SIM_CLK sl o
ED—SIM_IO0 asl o
o)

—
SYNC MASTER=MIKE
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LDO RATILS

PROGRAMMABLE ON/OFF

. PP3VO _S2R HALL — =PP3V0O_S2R_HALL

VBKRAEESE hos — _PP3V0_S2R_HALI,_CHSW

MIN LINE WIDTH 0.4 MM
INTNECK WIDIH=0. 2 mm

Nz SPACING T WR

MAX_WECK_LENGTH=3 MM

34 PP1V7 VA _VCP — =PP1V7 VA VCP

BASE=TRUE
VBr ot
MIN LINE W WIDTH 9.4y
NET—SPACTNG TyBBLBUR
MAX_WECK_LENGTH=3 MM

PP3VO VIDEO — =PP3V0_VIDEO_BUFFER

3

KE_BASE=TRUE

voLTAGEJ oV T_— =PP3V0_VIDEO_ H4
MIN LINE W WIDTH 9.g mm —

NET—SBACING TYPEPWR"

MAX_NWECK_LENGTH=3 MM

.. PP3VO OPTICAL — =PP3V0O_OPTICAL
MA] BA! —

MAX_NECK_LENGTH=3 MM

a1 PP3V2 SD

<ED—SkE mE RUE
VOLEaCR=S 2t
MIN LINE WIDTE 9-g M

K_WIDT] L2 mm
NET—8 SPACING TYPE=PWR
MAX WECK_LENGTH=3 MM

.. PP3V3 ACC — =PP3V3 PORT_ ACC
STV =

MAX WECK_LENGTH=3 MM

.. PP3VO VIDEO BUF — =PP3V0_VIDEO_ BUF

0
MIN LINE WIDTH=0.4 MM
CK_WIDTH=0.2 mm
NET—8 SPACING TYPE=PWR
MAX_ WECK_LENGTH=3 MM

. BR3V2_S2R USBMU — =PP3V2_ S2R USBMU

EBASE=TRU!
VOLTKGE73 2V
N LINE WIDTH=0.4 MM
CK_WIDTH=0.2
NET—8 SPACING VPRI BWR "
MAX WECK_LENGTH=3 MM

PP3V0O_TIO — =PP3VO0O_TO_H4

3

VOL%;EES? THUE — —PP3V0_I0 MISC
IN LINE WIDTH= 0. 6MM -_

MAX_NECK_LENGTH=3 MM

.. PP2V85 CAM — =PP2V85 CAM
MA] =

MAX_NECK_LENGTH=3 MM

.. PP3VO_GRAPE — ~PP3V0_GRAPE
e — | _  —PP3V0 _GRAPE z1
MIN —_—

=PP3V0_GRAPE_Z2

MIN-NECK_WIDTH=0.2 mm
NET_SPACING TYPE=PWR
MAX_WECK_LENGTH=3 MM

=PP3V0_GRAPE_ MARTIO1

2 PP1V1 — =PP1V1 PLI,_H4

VARE BASE-TRUE —PP1V1 MIPI H4

VOLTAGE=1.
MIN LINE WIDTH 0.6 MM f— —PP1V1l DPORT a4
NET—SPACTN( TYP] —_—

Mok Nocs ‘imﬁm o —PP1V1_USB_H4

MIN-NECK_WIDTH=
] = =0 L
MIN NECK _MIDTH SHOULD BE 0.2MM =PP1V1 MIPI PLI, H4

. PP1V8 ALWAYS — =PP1V8 ALWAYS

MIN_NEC
NET_SPACING TYP!
MAX_WECK_LENGTH=3 MM

1

s 26 27

26 27

POWER:/COMNNonkfnet AT TAS

BUCK RAILS

— =PPVDD_SOC_H4

52 PP1V2 SOC
MA]

MIN LINE WIDTH 0. 6 MM

52:4,¥M MIN_NECK_MIDTH SHOULD BE 0.2MM

NET—SBACTNG T4 PR Buk
MAX_NECK_LENGTH=0.8 MM

34 PPlV2 CPU
KE BASE= TRUE
voLTAGE 1.
MIN LINE WIDTH:
MI ECK_WIDTH=
NET_SPACTING TEE-
MAX WECK_LENGTH=0.8 MM

6 MM

34 PPlV2 S2R

— =PPVDD_CPU_H4

0.
9:5yeM MIN_NECK _MIDTH SHOULD BE 0.2MM

— =PP1V2 S2R H4

BASE=TRUE
VOLTAGE 1.
MIN LINE WIDTH= 0.6 MM
EC DTH=0.
NET— SPACING TYPE= Buk
MAX WECK_LENGTH=0.8 MM

34 PPlVB S2R

MIN NECK _MIDTH SHOULD BE 0.2MM

— =PP1V8 S2R H4

KE BASE=TRUE
VOLTAGE 1.8V
MIN LINE WIDTH=0.6MM
MIN-NECK_WIDTH=0 .2MM

MAX WECK_LENGTH=3 MM

. PP1V8

— =PP1V8 S2R WL

=PP1V8_S2R_GPS

— =PP1V8 S2R_MISC

— =PP1V8_CAM

MAKE BASE=TRUE
VOLTAGE=1.8V

MIN LINE WIDTH=0.6MM
MIN_NECK_WIDTH=0.1MM

MAX WECK_LENGTH=0.8 MM

MIN_NECK_MIDTH SHOULD BE 0.2MM

.. PP3V3 OUT
MAKE BASE=TRUE

M
L
MIN_NECK ] MIDTH SHOULD BE 0.2MM

»» BELED_OUT
KE BASE=TRUE

36 PP3V3 MLC OUT

=PP1V8 SENSOR

=PP1V8 AUDIO

=PP1V8_H4

=PP1V8 VDDIO18 H4

=PP1V8 MIPI H4

=PP1V8_ DPORT_ H4

— =PP3V3 NAND
— =PP3V3 USB H4

=PP3V3 MLC_HI
=PP3V3_LCD

=PP3V3 NAND_ H4

— =PPLED_REG

NET_SPACING TYPE PWR
MAX WECK_LENGTH=3 MM

MAK] SE=TRUE

voLTAGE 3.

MIN LINE WIDTH 0.6 MM
EC H=0.2 MM

NET—SBACTNG T4 BRBWR

MAX_NECK_LENGTH=3 MM

. PP1V2

— =PP3V3 MLC

=PP1V2_ VDDQ_ H4

MAKE BASE=TRUE

VOLTAGE=1. 2V,

MIN LIIeIE WIDTH 9.6 M

NET SPACTNG TYPE PWR

MAX WECK_LENGTH=0.8 MM
MIN NECK _MIDTH SHOULD BE 0.2MM

GND

=PP1V2_ VDDIOD_ H4

=PP1V2 HSIC H4

MAKE BASE=TRUE
VOLTECE=0V.
IN LINE WIDTHf 6 MM

IN-NE J1oMM
NET—SBACTNG TYPRERD

MAX_NECK_LENGTH=5 MM

14 16

35 34 PPVCC MATIN

37 3

CHARGER MAIN

—PPVCC_MAIN AUDIO o
—PPVCC_MAIN WL “
28:%% —PPVCC_MAIN_DOCK i,
- —PPVCC_MAIN LED .

BATTERY

=BATT_ POS_F_3G 31
=BATT POS_CONN 33

RWIBTH=0 : $5
NET—SBACTNG TYBBLBWR
MAX_NECK_LENGTH=1.7 MM

USB POWER INPUT

PPVBUS_USB_EMI PPVBUS_USB_DCIN 34
— E

MAKE_BASE=T
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d} Apple Inc.
[e)

051-8962

oV ToN

A.0.0

NOTICE OF PROPRIETARY PROPERTY:

'HE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY  BROPERTY OF APBLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RIGHTS RESERVED

e —
73 OF 106
32 OF 42

2

1




7 6 5 4 3 2 1

http://hobi-elektronika.net

|
XW7520
MIN NECK MIDTH SHOULD BE 0.2MM sM
S e 15 o2
TE7 500 CRITICAL
FL7500 NOSTURE EiZTS—?(SOB B
240- OHM 0.2A-0.8-0OHM F-ST-SM
@ BATTERY SWI to0nt p S E ) NOTE :
R7541 e VERIFY PINOUT OF
-smmas——nine orsaz ] ez w £BATTERY CONNECTOR
W 25V T
e g e e [ =] U] &7 ! .5 VERIFY MOUNTING CONN TO GND
= | apn:516-0240
TP7501 = —
ATP*PSS
NOSTUFF
TP7502
A
TP-P55
NOSTUFF
TP7503
A
TP-P55
NOSTUFF

SYNC MASTER=YOSH SYNC DATE=N A
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POWER: BATTERY CONNECTOR
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. . CRITICAL
. _ L8100
http://hobi-elektronika.net 2. 20202 Ok -somorne
RUCK o Y 2 DD Ccp o
PART# QTY | DESCRIPTION REFERENCE DESIGNATOR (S)| CRITICAL BOM OPTION M PST25201B-SM
NET_SPACING TYPE-SHITCHNODE CRITICAL CRITICAL CRITICAL ADDITIONAL DISTRIBUTED
34350542 | 1 | IC,PMU,ALISON,D1946A2,0TPXX, UfBGA292 U8100 CRITICAL 8101 1C8102 1 C8103 25UFR (NO DE-RATING)
2.2UH-20%-1.85A-80MOH 22UF 22UF
Bl O s Ertomnn |2 SR cunn
I D0 e M PST25201B-SM 603 603
NET SPACING. TYPE-SWITCHNODE
DIDT-TRUE XW8103 1 us
1 2 - -
. sM
PART NUMBER ékggkgﬁﬁglagok BOM OPTION REF DES COMMENTS : NOSTUFF
CRITICAL
19750392 19750299 vs13e ALT FOUNDRY L8105
2.2UH-20%-1.85A-80MOHM
1 (o 2 _ ppo oc
o s PST25201B-SM
NEn Sencine, rven-ewicmons CRITICAL CRITICAL CRITICAL ADDITIONAL DISTRIBUTED
DIDToTRUE
L8107 1C8107 |*C8108 -
CRITICAL - 2 . 2UH-205-1 . 85A-80MOHI 5508 5508 30UF (NO DE-RATING)
Leill2 3 P 2% 2%
2.2UH-3.5A-54M-0OHM ] } 2 X5R-CERM 2 X5R-CERM
Us100 S PST25201B-SM 60 603
35 30 32 el 1 ALISON-AO0-OTPXX wB1_seacing_Tvep-switcinos CRITICAL
PIMEOG1E-SM T Lo e D1946A0-110-00 DIDT-TRUE ,8110 L <
DCR:54MOHM8MA6<O wer_seach UFBGA 2.2UH-20%-1.85A-80MOH
— PMEG4030ER NIN_LINE WID 2 (S92 07 21 mucro_vxal 21 o - 1 %.%TJTS_AE?
L 41% | crirroar CRITICAL, e Soncio, T Ao25|) cue A 1x BUCKO_LxM| A9 NIN NECK WIDTH-0 35 M PST25201B-SM 2f 2UH-20%-1.85A-80MOHM
1% 4 08104 h M& BUCKO_FB| D2 XW8113 o 2 X Spy
f— FDMC6683 = 25 ) cro B _tx a7 - 2 PST252018-5M RBBTTTONAL DISTRIBUTED)
— MLP3.3X3.3 2 %VBAT suck2_txi([ gs | NOETUFF 14UF (NO DE-RATING)
NOSTUFF P25 |TBAT S ¥ suCKs Lxu A6 XW8117 1C8117 |*(C8118
D N17 =] — 22UF 22UF
R8116 5| RDSON=0,0136@VGS=-2.5V P17 @ BUCK2_LXR| A4 -~ R
MOSFET FDMC6676BZ 470K - Y1s | | TBAT & Buck2_rBl D7 NOSTUFF X5R s X5R s
% <&
CHANNEL | P-TYPE 207 1 91 v wRRBATTNCS P18 o BUCKs_ 1| ALg Sl e CRITICAL CRITICAL | CRITICAL
2201 P24 |acT _DIO & BUCK3 FB| D16 NN Nme o 2 .2UH-2 o];:‘_8ll jg'g?A_ 8 OMOHM = =
RDS (ON) | 27 MOHM @-4.5V s B 3 - : g
= BUCK4 LxL| Ald BUCK. 1o 2 o o hzizk]
IMAX 6.9 A 25 |) vemmer_a BUCKa Ly Bl T psT252018-5M RBBTTTONAL DISTRIBUTED]
$22 " T_SPACING_TYPI CRITICAL 20UF (NO DE-RATING)
VGS MAX +/- 25V o3 )VEUS A BUCK4_FB| D14 DIDToTRUE .8121 108121 | é8
- 2.2UH-20%-1.85A-80MOH 22UF 10U
NC_VBUS_A_OV_N B24
“| Dpzsiz20 Vormessers oM XW81l1l4 VBUS_A_OVN BUCKS_LX 20%
CRITICAL SHORT 6201 J24 (| B2 ! fo 2 ! 2 st pp— i ;
Q8123 slz BZT‘E’fchP CRITICAL N PMU_VCENTER I J25 )vcENTER?B H1 PST25201B-SM - - - -
! RITI AL RITI AL
FDMC6676BZ o CRITICAL cg8l24 * NOSTUFF P22 BUCKS_BYP | | IL (BYPASS RON=0.14 OHM MAX) XW8126
MLP3.3X3.3 Gla NOTE: 10V ZENER 2. ZH:E P23 ) VBUS_B J2 1 2
) NECK
<)—|| xsr-cenn 2| LAYOUT NOTE: PLACE csIOET;GE’W N22 lvBUs_B_OV_N BUCKS_FB| G4 NOSST"UFF
RIGHT AT THE PIN 10UF e vBUs B oV CRITICAL
D = 223 A10 vLpo1| Ll (Io0MA; 2.5 3 5oV) BRaVQ GRADE o 54 17,8128
VBUS PROT G o g10]) vop_sucio fipoteh ) BE R I VA e T AR e 3= R 2 s 2.2UH-20%-3.3A-0.0640HM
32 $un cine CRITICAL A3 VLDO3| PO S OMA; 2,53 3V) BEaQulIRED, <> 31 N N o
MIN NECK_WIDT Y = —— e e— .
NAK NECK LENGTH-3 M R8130" NET—SBACTNG. TYPE-ANLG - LAYOUT NOTE: PLACE B3 VLDO4| N5 LL00NMAL 1823 3V) R0 QRIICAL, > 1 IR - S IMEOS1E-SM AJ_)J_)L TTONAL DISTRIBUTED
530K B7 | | VDD_BUCK2 1) vLDOs| P10 _(300MA; 2.5-3.6V) b33 D 32 34 NET DCR=64MOHM MAX 47UF (NO DE-RATING)
2 B6 .4 VEDO6| K1 plLSOVMAL 2.5 3. EV) 22 & 52 5 18119 | C8120
231 217 |ypp_BUCK3 5 VLDO7| P4 (50MA; 1.5-3.3V) BRAVOVIDEQ EUE . 1 XW8132 22UF 22UF
2 A13 > vLDOog| P8 _(10MA; 2.0-3.55V) oo RSB, 52 34 BUCK5_FB 1 2 2 st CERM 2 st CERM
513 |) VDD_BUCK4 Y vLDOS| P1L_(300MA; 1.2-3.0V) Ppavo 1o ., sM
. 7 > YLDOo1o B (ZOOMA; 2.5.3.55V)  Boaus Son HALL o NOSTUFF CRITICAL CRITICAL
E2 | ) VDD_BUCKS VLDO11| ML__(200MA; 1.7-3.0V) BR2UAS CA .. .. =
USB REVERSE VOLTAGE PROTECTION = et Sl -2 3+
o2 ] VDD_BUCKS_BYP ON_BUF| M2 == oS, 2 34
H2
$22 lvcc_MAIN_S VBUCK4! =3k} B 32 34
Lo o CPULV2_SH| L MAX) s 32
P19 5 DSP_sw|_B2Qu(RON=1_OHM MAX) £88133 popss
N20 | | VCC_MAIN & NOSTUFF
a1g e 2
20 : VBUCK3 32 31
e cpu1ve_sw| A2Q(RON=0.2 OHM MAX) BRIV, -
=
NOTE: FOR NO BATTERY SITUATION < [ oo < g WDIG_sw| BL(RON=0_5 OHM MAYX) o F]98101 S
57 34 32 _BPBATT VCC sz L4 [ypp_rpo2 VBUCKO_Swo_G| B21 NC_PMU_VBUCKO_SWO_G ) ) ) NOSTUFF
N%ITIrAL RITICAL N9 |vpp_LD B VBUCKO_SW A21 NC_PMU_VBUCKO SWO_S tc8138 LC8140 C8139|' C8141 .
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R8203
1C8204 200K D
oMIT 0.1UF 1%
10% p3‘/2ow
108206 820 BEVCC MAIN 33 34 35 U8100 2 %3V 5201
7 - - 201
(1)0'%01UF 0.01UF R8202 PIsDL119$406NA OAO:L 1OOTPOXOX
6.3V 10% - - = =
2 X5R 2| s.3v %ZOK UFBGA 2 OMIT
o008 01005 1/20W (SYM 1 OF 3) PLACEMENT NOTE: PLACE NEAR PIN K4 Us100
= - 201
’ (INTERNAL PULL-DOWN) 5 1 Cg8212 |*C8209 |*C8210 ALISON-AQ-OTPX3
- F22 ) N2 - -
2 1 [TF)—EW_ZENER_PWR FW_DET &8 IREF PMU_IREF | 0.10F 10F 0.22UF D1946A0-110-00
29 s HOME_T, L15 [BUTTON1 =R VREF| N1 PMU VREF Loz, Loz, 20%, PLACEMENT NOTE: PLACE NEAR PIN H22 UFBGA
- . - 2 g 2 L 2 g YM F
25 s ONOFF_L L16 |puTTON2 3 5] vDD_REF| H22 __PMU_VDD_REF X8R CERM X5k B2 (sYM 3 OF 3) a8
& - - —
25 s (I)——SRL L L17 |BUTTON3 3 B VDD_REF_A[ K4 1 1 1 B4 VSSiBUCKO2( B9
25 [I)-—BORT_DOCK_ACC DET L A2 |acc_DET_A Ol vpp_RTC| P7___PMU VDD_RTC = = =
PMU_ACC_DET B Al [acc_DET B a apc_Rrer| N8 - o PMU_ADQ REF ., c2 A5
e e e R o vss_soca([as —
cc_1Ip 1
¢ USB_BRICKID k22 |pr1ck 1D 8g epTol DAL CLE_32K_BUD oD ¢+ (1.8 PUSH-PULL) gggolél:‘ = 22
4 A
= ADC N7 K25 |apc 17 ] GprO2| D12 CLK_32K_WLAN @D 0 0 (1.8_S2R PUSH-PULL) 10y, D6 vss_puckoa([ s12
D - 5“ Gp1o3| D13 RST BT L oD o (1.8 S2R;NO PD REQ’'D PER BB TEAM) |2 )01?50 ( AlS
- 5
o 4| D18 RST_WLAN L ; . vss_puck34(| Bis
(DOCK CONN) BOARD TEMPL  won comn M25 |rpEve 18 GPIO = ooy < (1.8_S2R;NO PD REQ'D PER BB TEAM) 5 =
. (BETWEEN WLED AND CHARGER) BOARD TEMP2 _  sov soncn M24 |rpEva ol o GPIOS RST BB _PMU_L oo > (PU TO BATTERY IN BB) (
: (Hap) 2 GpIO6| D20 BATTERY SWI (M s (2.5V ALWAYS ON PU IN BMU) ES VSS_BUCKS(| D2
BOARD_TEMP NET_seacTig L22 |TpEV3 D1 E6 D1
CRITICAL (PANEL) BOARD TEMP4 124 |rpEva ﬁ GPIO7 5 PM_BT HOST WAKE m e (INTERNAL PD) = VSSA_BUCKO! 0
1 NET_spacTi -
R8216 CRITICAL : BATTERY NTC o2 & Gprosg| D17 PM_WLAN_HOST WAKE cm e (INTERNAL PD) E7 vssa_BUCKz| D8
TBAT = -
10KOHM-1% R8222 CRITICAL | NOTE: TDEV4 NTC ON PANEL = MU TCAL N25 |rear, i cp1O9| E20 PM_BB_HOST WAKE am - (INTERNAL PD; CAN’'T BE USED FOR 32K CLK OUTPUT) ES VsSsSA_BUCK3| Bl6
0201 10KOHM-1% R8218 CRITICAL GpIOol0| D21 AUD_MIK HS1 INT L am e (INTERNAL PU TO PP1V8_S2R) E9 VSSA_BUCK4| B14
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XW820 oM PLACE CLOSE TC PMU a AMUX_AO| NC_PMU_AMUX_AQ K18
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PM_P3V3MLC_

K48
POWER BUDGET
CRITICAL PEAKO .12
Q8350 AVG=0.12A
CSD68803W15
BGA
%) a ___op MILC onT
© )
%) J_il 4
e — 16
= = 1C8352 |:C8353
4 .7UF 1000PF
% %%
NOSTUFF o 2 v 2
'R8351 'R8353 = dos 201
0K 39K
1% 1%
1/20W 1/20W = =
ME ME
2200 R8352 |»201R8354 o832
47K 0 °
1 2 1 2 I
1% TR 5% PM_P3V3MLCWR_SS I
g0 ool T CSD68803
201 201 0"250R1
Q8351 MOSFET CSD68803W15
SSM3K15EV CHANNEL | P-TYPE
SOD-VESM-HF
RDS (ON) 52MOHM @-1.8V
IMAX 4 A
VGS MAX +/- 6V
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :
PART NUMBER
37680972 37680612 Q8351 RADAR:8537160
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PLATED THROUGH HOLES

DRILL SIZE: 1.1MM X 0.4MM
PLATING SIZE: 1.4MM X 0.7MM

SL9300
TH-NSP
1

SL-1.1X0.4-1.4X0.7

SL9302
TH-NSP
1

SL-1.1X0.4-1.4X0.7

SL9303
TH-NSP
1

SL-1.1X0.4-1.4X0.7
SL9304
TH-NSP

1
SL-1.1X0.4-1.4X0.7

SL9305
TH-NSP
1

SL-1.1X0.4-1.4X0.7

SL9306
TH-NSP
1

SL-1.1X0.4-1.4X0.7

—
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Clock Signal Constraints

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

CLK_508

*

50_OHM_SE

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

cLK

5:1_SPACING

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

NAND_508

*

50_OHM_SE

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
) CLK_50 CLK CLK_32K PMU
= CLK 50 CLK. CLK 32K WLAN
[ CLK 50 CLK CLK_ 32K GPS
T CLK_50 CLK. CLK_CAM FF
= CLK_ 50 CLK. CLK _CAM FF_FILT
T CLK_50 CLK. CLK_CAM FF_CONN
[ CLK_50 CLK CLK_CAM RF
B CLK_50 CLK CLK _CAM RF _FILT
= CLK_50 CLK I2S AP _0_MCK
0 CLK_50 CLK I2S AP_0_MCK R
[0 CLK_50 CLK CLK _CAM FF R
=> CLK 50 CLK. CLLK_CAM RF R
NAND

SPACING_RULE_SET

NAND

2:1_SPACING

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

— NAND_ 50 NAND FOAD<7..0>
s NAND_ 50 NAND FOCEOQO_L
? NAND_ 50 NAND FOCE1 L
[n NAND_ 50 NAND FOCE2 L.
[ NAND_ 50 NAND FOCE3 L

i NAND_ 50 NAND FOCE4 L

TIc3 NAND_ 50, NAND FOCES_L
? NAND_ 50, NAND FOCE6_L
= NAND_50, NAND FOCE7_L
[n NAND_ 50 NAND FOCLE

— NAND_ 50 NAND FOALE

— NAND_ 50 NAND FORE_TL,

? NAND_ 50 NAND EFOWE_T,

[ NAND_ 50 NAND EFOWP_T,

= NAND_ 50 NAND F1AD<7..0>
frd NAND S0 NAND F1CEO_L
[ NAND_50. NAND FI1CE1l L

e NAND_ 50 NAND FI1CE2 L

e NAND_ 50 NAND FI1CE3 L
? NAND_50, NAND FI1CE4 L
[ NAND_50. NAND FI1CES5_L
[y NAND_50. NAND F1CE6_L
0/ NAND_ 50 NAND FI1CE7_ L
0 NAND_50. NAND F1CLE

foc NAND_50. NAND F1ALE

B> NAND_ 50, NAND F1RE T,

= NAND_ 50, NAND FI1WE_T,

fe5 NAND 50 NAND F1WP_T,

= NAND_ 50 NAND F2AD<7..0>
= NAND_ 50 NAND F2CEO_L
= NAND 50 NAND F2CE1_L
[Eny NAND_50. NAND F2CE2_L
0 NAND_50. NAND F2CE3_L
(e NAND_50. NAND F2CLE

[ NAND_50. NAND F2ALE

/= NAND_ 50, NAND EF2RE L,

— NAND_50. NAND F2WE_L

S NAND 50 NAND F2WP_L.

? NAND 50 NAND EF3AD<7 0>
[ NAND_ 50 NAND EF3CEO_L
= NAND_ 50 NAND EF3CE1_L

— NAND_ 50 NAND EF3CE2 L

= NAND_ 50 NAND F3CE3_L
? NAND_ 50 NAND EF3CLE

= NAND_ 50 NAND EF3ALE

0= NAND_ 50 NAND EF3RE_ L,

= NAND_ 50 NAND F3WE_L

) NAND 50 NAND E3WP_T,

18 35

30 35

31 35

JTAG
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NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

JITAG

2:1_SPACING

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSTCAL

SPACING

JTAG_AP_TCK

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

12C_50S

* 50_OHM_SE

[Te ITAG

/e ITAG JTAG_AP_TMS

= ITAG JTAG AP _TDI
0 ITAG JTAG_AP_TDO

[Z0 ITAG JTAG_AP_TRST L
I2¢C

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

120 *

1.5:1_SPACING

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

o I2C 50 12¢C I2Cl1_SDA_1V8
Frem 120 50 120 I2C1 SCL_1v8

[ I2C 50 12¢C I2C0_SDA_1V8

0 I2C 50 12¢C I2C0_SCL_1V8

[ I2C 50 12¢C I2C2_SDA_ 3VO0

T I2C 50 12¢C I2C2_SCIL_3V0

/> I2C 50 12C ISP_AP_0O_SCL
/e I2C 50 12¢C ISP _AP_0_SDA
/> I2C 50 12¢C ISP _AP_1 SCL

= 120 50 120 ISP AP 1 SDA
(xS I2C 50 12¢C I2C2_ SCL_3VO0_ALS
/> I2C 50 12¢C I2C2_SDA 3VO0_ALS
= I2C 50 I2¢ ISpP_CAM 1_SCL
= I 50 I2¢ ISP_CAM_1_SDA
XTAL

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

CRYSTAL -

5:1_SPACING

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

oo CRYSTAT XTAL _24M T
T50 CRYSTAT XTAL_24M_ O
— P— 24M O

VREF

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

VREF

5:1_SPACING

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSTCAL

SPACING

REE PPVREF DDRO_CA
RER PPVREF_DDRO_DQ
RER PPVREF_DDR1_CA
REE PPVREF_DDR1_DQ

0000

10 19 35

10 19 35

25 26

25 26

USB

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

USB_90D

*

90_OHM _DIFF

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

USB

5:1_SPACING

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING

[ 1ISE_90D 1SR USB_D_P .
0 1ISE_90D USRE USB_D_N 4 2s
/e IISE_90D USBE USB_PT DK CON_D P 26 20
[ 1ISE_90D 1SR USB_PT DK _CON_D N 26 20
= 1ISE_90D 1SR USB_BB_D_P o
IE] 1ISE_90D 1SR USB_BB_D_N -
=/ 1ISE_90D 1SR USB_FS D _P 4
[ 1ISE_90D 1SR USB_FS_D_N 4
1ISE_90D 1SR USB_FS _N_ACC_TX 12
= 1ISE_90D USBE USB_FS_P_ACC RX 12
= ISE_90D USRE ACC_PT DK CON_TX 26 20
— 1ISE_90D USRE ACC_PT DK _CON_RX 26 20

I

N

S

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

125 90S

*

45_OHM_SE

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

128 * * 3:1_SPACING
128 128 * 2:1_SPACING
NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
128 50 128 I2S_AP_0_BCLK .
(e 128 50 128 I2S_AP_0_LRCK .
(e 128 50 125 I2S_AP_0_DIN .
(e 128 50 128 I2S_AP_0_DOUT .
= 128 50 128 163 _ASP_SDOUT o
0 128 50 128 I2S_AP_2 BCLK .
[ 128 50 128 I2S_AP_2 LRCK .
— 125 50 128 I25_AP_2 DIN s 19
= 125 50 128 I2S_AP_2_DOUT s 19
— 125 50 128 163_VSP_SDOUT 19
= 128 50 125 I2S_AP_3_BCLK ‘s
[ 128 50 128 I25_AP_3_LRCK .
128 50 I I25_AP_3 DIN .
= 128 50 125 I2S_AP_3_DOUT .
T3 128 50 I 163_XSP_SDOUT 1o
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET

DWI * * 2:1_SPACING

NET_TYPE

ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
= DWT DWI_AP_CLK s as
TS DWT DWI_AP_DI .
= DWT DWI_AP_DO < as

—
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ANALOG VIDEO CONSTRAINTS

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
VID_508 * ¥ =50_OHM_SE =50_OHM_SE -50_OHM_SE ~STANDARD ~STANDARD
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
ANALOG_VIDEO * * 5:1_SPACING ,VDS
ANALOG_VIDEO ANALOG_VIDEO * 3:1_SPACING
NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET
LVDS_100D * 90_OHM DIFF
NET_TYPE — - =
ELECTRICAL_CONSTRAINT_SHT PHYSICAL SPACING
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
[ 1D 50 NAL.OG VIDEQ DAC_AP_OUT1 711 LVDS * * 4:1_SPACING
D 1D 50 NAL.OG VIDEQ DAC_AP_OUT2 0
— 1D 50 NALOG VIDEQ DAC_AP_OUT3 71 NET_TYPE
n_so NALOE_yTOEN BUF C Y . ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
BUF_CVB PB
= s socunmo | purcUps B2 SN R PR
= = — 0 e e il VDS DATA N2 . 0> 1116
— ID_ 50, NAL.OG VIDEQ VIDEO_EMI_CVBS PB 1011 28 — FRTISCEE R PR -
ID_ 50, NAL.OG VIDEQ VIDEO _EMI_C Y 1011 28 [ FRTISCEE R i LS DATZA _CONN N<2..0>
= ID_ 50, NALQG VIDEQ VIDEO_EMI_Y PR 1011 28
fleee In_s0 Naroc vTpEq | VIDEO_PT_DK_CON_CVBS_PB 25 2 | g LVDS_100D — iggg gii ; e
VDS 100D LD 14 16
= 1D 50 NALOG vipEQ | VIDEO_PT_DK_CON_C_ Y 22 = = VDS GLK CONN b
VIDEO_PT_ DK_CON_Y_ PR z 2 => LADS_100D S “
— h=s0 HNALOG_VIDEQ - - 0 LVDS 100D LVD; LVDS_CLK CONN_N s
DISPLAYPORT
NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET
MIPT
DP_100D * 90_OHM_DIFF
NET_PHYSICAL_TYPE | AREA_TYPE | PHYSICAL_RULE_SET
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
MIPI_100D * 90_OHM_DIFF - - = - - -
DP i * 5:1_SPACING
NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
NET_TYPE
MIPI * * 4:1_SPACING ELECTRICAL_CONSTRAINT_SHT PHYSICAL SPACING
= DP_100D Dp DP_AP_TX P<0> 71013
e TeeE = ne_100n e DP_AP_TX N<O0> 710 1
ELECTRICAL_CONSTRAINT_SHT PHYSICAL SPACING = o 100n . DD AD TX Pelo » 01
0 MIPI_100D MIPT MIPID AP _DATA P<0> 7 [Em DP_100D Dp DP_AP_TX N<l> 71015
— MIPT_ 100D MIPT MIPID AP DATA N<O0> ;1 [ DP_100D Dp DP_AP AUX P ,
0 MIPT_ 100D MIPT MIPID AP DATA P<l> 7 0 DP_100D Dp DP_AP AUX N ,
o MIPI_100D MIPT MIPID AP _DATA N<1> 7 — DP_100D Dp DP_EMI_TX P<O0> 132
= MIPT 100D MTPT MIPID AP DATA P<2> 71 = nP 100D e DP_EMI TX N<O> 1 2
0 MIPI_100D MIPT MIPID AP DATA N<2> 7 [ DP_100D Dp DP_EMI_TX P<l> 132
— MIPI_100D MIPT MIPID AP _DATA_ P<3> 7u [ DP_100D Dp DP_EMI_ TX N<1> 132
[ MIPI_100D MIPT MIPID AP _DATA N<3> 7 [ DP_100D Dp DP_EMI_AUX P sz
57 MIPT_ 100D MIPT MIPID AP _CLK P ., = DP_100D Dp DP_EMI_AUX N 152
(e MIPT 100D MIPT MIPID AP _CLK N = DP_100D Dp DP_PT DK _CON TX P<O0> 2
0= DP_100D Dp DP_PT_DK_CON TX N<O> 2
0 MIPT 100D MIPT MIPTOC AP DATA P<O0> 72 = P 100D op DP_PT_DK_CON TX P<1l> =
= MIPT 100D MIPT MIPIOQC AP DATA N<O0> 72 = DP 100D e DP_PT_DK_CON TX N<1> =
[ MTRT_100D MTPT MIPIOC AP CLK P ,., [ DP 100D ne DP_PT DK_CON_AUX_P z 2
e MIPT_100D MIPT MIPIOC AP _CLKN , - DP 100D DB DP_PT_DK_CON_AUX_N :s 2
= MIPT_ 100D MIPT MIPTIOC CAM DATA P<0> 2 29 =
0/ MIPT 100D MIPT MIPTOC CAM DATA N<O0> 25 27
— MIPT 100D MIPT MIPIOC CAM CLK P 25 2
[ MIPT_ 100D MIPT MIPTOC CAM CLK N :s 27
0 MIPT 100D MIPT MIPTI1C AP DATA P<O0> 72
(= MIPT 100D MIPT MIPTI1C AP DATA N<O> 72
0= MIPT_ 100D MIPT MIPTI1C AP CLK P ., .
[ MIPT 100D MIPT MIPTI1C AP CLK N , .
[ MIPT 100D MIPT MIPT1C CAM DATA P<O0> 25 2
MIPT 100D MIPT MIPTI1C CAM DATA N<O> 25 2
MIPT_ 100D MIPT MIPTI1C CAM CLK P s 2
MIPT 100D MTPT MIPI1C CAM CLK N =

P<2..0>

http://hobi-elektronika.net

AUDIO/SPEAKER

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

AUDIO

*

1:1_DIFFPAIR

SPEAKER

*

SPEAKER

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

AUDIO

3:1_SPACING

N

N

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
0 IIDTQ IIDTQ LEFT CH OUT P 19 20
IUDTIO 1DIO LEFT CH OUT_REF 19 20
0= IDIO DI LEFT CH P 2
= 1IDTQ 1IDTQ SSM2375_L,_IN_P 20
0> (UDTQO UDIO SSM2375_ L_IN N 20
0 IIDTQ IIDTQ RIGHT CH OUT P 19 20
[=p UDTQ IUDTQ RIGHT CH OUT REFR 19 20
0= UDTO IIDTQ RIGHT CH P 20
= 1IDTQ 1IDTO SSM2375_R_IN_P 20
= 1IDTQ 1IDTQ SSM2375_R_IN N 20
IDIO IIDIO EXT MIC_P 1o 2
IDIO IDIO EXT MIC_REF 1o 2

SDIO

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

SDIO_508

*

50_OHM_SE

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

spIo

2:1_SPACING

SDIO_CLK

4:1_SPACING

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
= DIO_50. DIO CLK SDIO_WL_CLK .
= DIO_50. DIO CLK SDIO_WL_CLK R
= DIO_50. DIO SDIO_WIL_CMD .
[omn oo oo It SDIO WT, DATA3 0> s a0
NET_PHYSICAL_TYPE | AREA TYPE | PHYSICAL_RULE_SET
SPI_508 * 45_OHM_SE
NET_SPACING_TYPEL | NET SPACING_TYPE2 | AREA TYPE | SPACING RULE_ SET
sPI * * 2:1_SPACING
NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
[ PI_50 PI SPI_GRAPE_MISO s a7
[ PI_50 PI SPI_GRAPE_MOST s a7
— PI_50 PI PI_GRAPE_SCLK s a7
0 PI_50 PI SPI_GRAPE CS_L s a7
/= PI_50 PI SPI_IPC_MISO s
[ rss PI_50 PI SPI_IPC_MOST s
= PI_50 PI SPI_IPC_SCLK A
— PI_50 PI SPI_IPC_MRDY -

—
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MLB CONSTRAINTS

SORD LAYERS BoARD ansas RARE"oP Y | DBRESEN
TOP, ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISL9,BOTTOM NO_TYPE, BGA,BGA06-06 MM 15.2

PHYSICAL CONSTRAINTS

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

DEFAULT

Y

=45_OHM_SE

=45_OHM_SE

30 MM

0 MM

0 MM

STANDARD

Y

=DEFAULT

=DEFAULT

12.7 MM

=DEFAULT

=DEFAULT

SINGLE-ENDED PHYSICAL RULES

PHYSICAL_RULE_SET LAYER ARUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
45_OHM_SE I$L2,ISL3,ISL8,IS)9 Y 0.055 MM 0.055 MM 3.0 MM
45_OHM_SE I$L4,ISL5,ISL6, ISL7 Y 0.060 MM 0.060 MM 3.0 MM
45_OHM_SE * N 0.060 MM 0.060 MM 3.0 MM

PHYSICAL_RULE_SET LAYER ARLOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.085 MM 0.085 MM 3.0 MM
50_OHM_SE * N 0.050 MM 0.050 MM 3.0 MM

ALLOW ROUTE

PHYSICAL_RULE_SET LAYER o oAvERY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE_RF TOP Y 0.240 MM 0.240 MM 3.0 MM
50_OHM_SE ISL4 Y 0.060 MM 0.060 MM 3.0 MM

PHYSICAL_RULE_SET LAYER ARUON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE ISL2,ISL9 Y 0.090 MM 0.090 MM 3.0 MM

DIFFERENTIAL PAIR PHYSICAL RULES

100 OHMS

PHYSICAL_RULE_SET LAYER ARUON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_DIFF [ TOP,BOTTOM Y 0.076 MM 0.076 MM 0.210 MM 0.210 MM
100_OHM_DIFF N Y 0.057 MM 0.057 MM ~STANDARD 0.300 MM 0.300 MM

90 OHMS

PHYSICAL_RULE_SET LAYER ARUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH [ DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_DIFF TOP, BOTTOM Y 0.095 MM 0.095 MM 0.200 MM 0.200 MM
90_OHM_DIFF IfL2,TSL3,ISL8,Is}9 Y 0.054 MM 0.054 MM ~STANDARD 0.200 MM 0.100 MM
90_OHM_DIFF IfL4,TSLS,TSL6,Is}7 Y 0.060 MM 0.060 MM ~STANDARD 0.200 MM 0.100 MM

AUDIO PHYSICAL RULES

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

1:1_DIFFPAIR

*

Y

=STANDARD

=STANDARD

=STANDARD

0.08 MM

0.08 MM

SPEAKER

Y

0.3 MM

0.19MM

10 MM

0.08 MM

0.08 MM

BGA AREA PHYSICAL RULES

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

*

BGA_PHY

PHYSICAL_RULE_SET

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

BGA_PHY

Y

0.060 MM

0.060 MM

=STANDARD

0.076 MM

0.075 MM

http://hobi-elektronika.net

SPACING CONSTRAINTS

DEFAULT/BGA SPACING RULES

NET_SPACING_TYPEL

NET_SPACING_TYPE2

AREA_TYPE

SPACING_RULE_SET

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
DEFAULT * 0.08 MM ?
STANDARD * =DEFAULT ?
BGA_SPA * =DEFAULT ?

REGULAR SPACING RULES

SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
1:1_SPACING B 0.060 MM ?
0P08_SPACING * 0.080 MM ?
1.5:1_SPACING * 0.090 MM ?
2:1_SPACING * 0.120 MM ?
2.5:1_SPACING * 0.150 MM ?
3:1_SPACING * 0.180 MM ?
4:1_SPACING * 0.240 MM ?
5:1_SPACING * 0.300 MM ?
0P5MM_SPACING * 0.5 MM ?
0P64MM_SPACING * 0.64 MM ?

*NOTE: ASSUMING

0.060MM DIELECTRIC THICKNESS

POWER/GND SPACING RULES
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PWR_P1SPACING B 0.1 MM 900
GND_P1SPACING B 0.1 MM 950
SWITCHNODE B 0.5 MM 1000
SWITCHNODE TOP, BOTTOM 0.2 MM 1000

* * BGA BGA_SPA
CLK * BGA BGA_SPA
PHR . . PWR_P1SPACING
aNp . . GND_P1SPACING

SWITCHNODE . . SWITCHNODE
aNLG . . 3:1_SPACING

NOTES :

0.075 MM ~ 3 MIL

0.089 MM ~ 3.5 MIL

0.102 MM ~ 4 MIL

0.114 MM ~ 4.5 MIL

0.125 MM ~ 5 MIL

0.140 MM ~ 5.5 MIL

0.15 MM ~ 6 MIL

0.18 MM ~ 7 MIL

0.2 MM ~ 8 MIL

0.25 MM ~ 10 MIL

0.3 MM ~ 12 MIL

0.33 MM ~ 13 MIL

0.4 MM ~ 16 MIL

1.0 MM = 39.37 MIL

—
SYNC MASTER=MIKE

SYNC DATE=N,

CONSTRAINTS :

MLB RULES
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