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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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NOTI CE OF PROPRI ETARY PROPERTY:
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ERTY_OF APPLE COMPUTER,
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6000 | NTEL CPU
WHI STLBR XDP CONN
PG 23
SANDYBRI DGE
PG 9-13
PG 74 32900
2 UDI Mvs
DOR3 /1333M2 | oy v
196900/ 16950
PG 26, 28
DC/ BATT PONER SUPPLY
PG 63
GPl O FDI DM RTC
PG 19 PG 17 PG 17 PG 16 (U4900
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[U2700 O—m(
CK505 K Msc PG 52
PG 19
Pe 24 BUFFER ve100 POVNER SENSE
SPI PG 51
B ROM 05650, 5660
o il SPI oot FAN CONN AND CONTROL
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Conn
HD \TA 3.0/ 6GHZ /I\ \l/
» Po 41 | NTEL
CBTLO6141EE 4499 B0 BSB ADC Fan Ser
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u1800
P8 41
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e USX2061  USBD\
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G 18 0w E ~ 33401 J5713/ 35800 13500 14600, JAQIO‘ 4720
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CONN JTAG
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PG 83 SMB PG 73 USBDA
SMB
PG 16 USBDNI4
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PEG rc16 PCl - E | HDA DIMM's EXPRESSCARD i
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CAMERA IR
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LINE I N \—\\/
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FW643 GB EXPRESSCARD HEADPHONE Speaker
E- NET CONN Anp Anps rsmc MASTER=K60 M.B
BCMG77
PG 38 65 PG 60 TTTLE
PG 36 PG 32
$ LI NE OUT
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K92 POVNER SYSTEM ARCH TECTURE 06990 SMC PVIRGD
N1 NCP303LSN ¢ SMC RESET L [
PPDCI N_G3H_OR_PBUS_R %300 1 U5000 —
] ( PAGE 46)
ENBLE o SMC AVREF SUPPLY
SMC_PBUS_VSENSE PMB640 PP3V42_G3H wN  REF333307 PP3V3_S5_AVREF_S\C
U6990 PP3V42_G3H
PA(
J6900 F7040 Q@315 (PAGE 63) (PAGE 46) | SMC_TPAD _RST_L
E PPBUS_G3H
6905 R7020 U
AC 6A FUSE U5001
DCl N( 16. 5V) ~ U7000 SMC_GPU_VSENSE R7640
ADAPTER — CHGR 1
/ VIN vouT$ AT SH CHOR REG PPSV_S3_GFXI MWPG D N PPVCORE_GPU PP5V_SO_CP //\ PPCPUVTT_S0
I N | SL6259HRTZ F7041 Rt vou! U N VouT U
SMC_DCI N_I SENSE 8A FUSE GPU VCORE U710 1. 05V SMC_CPU_FSB_I SENSE
1 SL95870
B/-l\?I'BI'LIJESR YSUPPLY/ - 1 SL6263C SMC GPU | SENSE U7600 P 150 P PPCPUVCCI O_S3
CHARGE! R7050 A Us900 CPUVTTSO_EN [Zeoel = —\L.N
R —_——e¢VR_ON PGOOD N
— SMC_BATT_I SENSE GPUVCORE_EN | GPUVCORE_PGOOD (PAGE 70) | TPS22924u PPLVO_FW
( PAGE 64) (PAGE 82) _FWPVWR BN U4202
SMC_CPU_VSENSE (PAGE 39)
26950 Q7055 R5388
] PPVBATT_G3H_CONN >\ PPVBAT_G3H_CHGR R SELGMULH I SENSE AN CPU VCORE /—\A PPVCORE _SO_CPU
g <3 A WV, \./ COJGAR_PC] '\H_M7PV\!QBTN7L
o . U VIN PURBTN
3 @ | SL95831 SMC OPU | SENSE
A - SYS_RERS,
~ O CHOR BGATE CPU WP7_VR|ON  U7400 2
= - pVR_ON RSMRST]
© p CPU MWP7_PGOOD
(PAGE 68) ACPRESHRL —
p— PM_PCH_PWRGD
el PLT_RERST_L
PS_PWRGD _ -
_PP5V_S3 — - PLTRS
GVUX ) ULBOO g SPU_PVRCD
pe1ea) EG_ RAIL1_EN DRANPMD’IBM*NEM*WRG:
Uogoo  Fei7AREGRAIL2 EN P3V3GPU_EN l R7350/ U5440 u2850 ( PAGE 16- 21)
PB17 EG_RAI L3_EN GPUVCORE_EN NS SMC_DDR_| SENSE
= DDRREG_EN 1.5V PPDDR_S3_REG 0\ PP1V5_S3
XP25-5 pgiga) EG RAIL4A_EN S5 VOUT1 _S3_| 6/ _
. MEMVTT_EN 08_3_ y -
(PAGE 87) pLsz MALGUP P1IVOGPU_EN ¢ ENL VIN o PP1VO SOGPU 0. 75VVOU_I_ PPVTT SO DDR LDO
1.103V(L/ H) ?ﬁ%) ~ fpSsiois” —
_______ DDRREG_PGOOD
PP1V5R1V35_GPU 1 SNS SM_DRAI
P1V5FB_EN__§ EN2 voorz A E/!; Pl:f(;EO%7 i Py
SMC 1. 8V(R H) SMC_GPU_1V5_| SENSE ( )
““““ PP5V_S5 U1000 vooce
U4900 15L6236  pokp—PLVOGPU PGOOD 1
w9500 1 pivsee p AN PP4V5_AUDI O_ANALOG - 1A5SET
P60 [RC ] P3V3S5_EN (PAce 85y POK§—PLYSFE PCOCD PLVSCPU_EY o R PPLVS_SIBS0  rge0 PP3V3_SO Jen MAX884QouT) _ > (PAGE 9- 1%
S e L B rrsvis.rer S,
( PAGE 45) - ( >
|
RD220 5VS0
WN VREEH —
COUGAR_POI|NT PSVSS EN  lew 5y vam PPSV_S3 PPSV_S3
- L _ _(LU/b®_ __ PP PM ALL_GPU_PGOOD
PM SLP_S5_L SV3_S5 PS61045
SLP_S5#( B4 P3V3S5_EN 3 gy VouT2 vaur| PP18V5_S3 U7980 SMC
= @806 > IR U5805 T p———— ALL_SYS_PWRGD
RC] P5VS3_EN TTPS51980 Q870 (PAGE 54) T o 12) SMC_ADAPTER_EN
— /\F"] u7201 PP3V3_S0_QPU (PR
11  (PacE 66) RSVRST_PVRGD g psvrst_i nP13) rowrsT_aut(igBM_RSVRST_L
= BKLT_PLT_R
“ DDRREG EN - S —ﬁ VN | Pavass_Paoop oavaGRL £ PP1V5_SO s SMEONOFF_ L~ L currancraoy 22 O L WP_VR QY
DELA S )| __L | MP_VR_ON( A
LCD BKLT_EN LP854 s
U1800 CD_BKLT_ 854550« P5VS3_PGOOD Qrs10 (PAGE 71) M1 PM SYSRST_L
—  P3V3S3_EN BKLT_EN u9701 PPV w Prave S SYSRST(PAQ)
= —tENA vout UT_S0_L DA ——> Qe PPSVE_ENET PP3V3_S0_PWRCTL oM PYRETN L
PM SLP_S4_L (PAGE 88) f 94 P1V8S0_PGOOD (BTN o= =
SLP_S4#( 147 P3V3S3_EN [ —— PMSLP S5 L $ SLP_S5_L(P95)
Q260 7830 - PM SLP_S3_L&WOL_EN| | SMC_ADAPTER_EN P5VS3_PGOOD PM SLP S4 L - REs SMC_RESET_L
PM SLP_S3_L TPS2292}4 — = p SLP_S4_L(P94)
SLP_S3#( P32) A SLP_S3_| @ LTC1872 PP10V_FW w4201 PP3V3_FW FVP SOPGOOD_PWROK PM SLP_S3_L Lo s 1(ros
s VIN 7790 VU " (PAGE 38 = e B L PYSPPTY
PACE 16-21 PAGE 71 U4900
( ) :_j ( ) PP3V3_S0 (PAGE 45)
SMC_ADAPTER_EN&&PM SLP_S3_L FW PVR_EN
VCC
R7978 ur971
PP3V3_SO_VMN |\ 5\ SL880421 RTJIZ
PM SLP_S3_L_R P1V8_so_d I sigora Vo PRS0 _PP1V5_SO_VMON 1 v3MON RST
—9EN
ur720 P1VBSO P PP1V05_S0_VMON P1V2ENET_PGOOD
(PAGE 70) F’C{ﬂﬂo —————————$VAMNpac 7HCT
L RC P1V8S0_EN PP3V3_FWFET Q7850 SYNC MASTER=K17 M.B Y| DATE=04/ 26/ 201
DELA P5VSO_EN — PP1V2_S0 TRST = 200n6S — SYNC =04/ 26/ 2014
RG] P1V2SO_EN Revi sion Hi story
DELAY P1V2GVUX_EN
P3V3S0_EN P1V2ENET_EN ~ TSL8014A | ppiv2 ENET - D
. S0 EN T T NEN 7760 VeuT = Appl e Inc.
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PROTC2/ EVT 11/11/10 rev3.0 for board 820-2914-05. brd rel ease
PROTC2/ EVT 11/15/10 rev3.6 for board 820-2914-06. brd rel ease
PROTC2/ EVT 11/19/10 rev3.7 for board 820-2914-07.brd rel ease
EVT 11/22/10 rev3.9 for board 820-2914-07.brd rel ease
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BOM NUMBER BOM NAMVE BOM OPTI ONS
639- 1303 PCBA, MLB, K92 K92_COVMON, CPU: 2_2GHZ, FB_1G_SAVBUNG EEEE_DG5Y
639- 1464 PCBA, MLB, CFG2, K92 K92_COVMON, CPU: 2_2GHZ, FB_1G_HYNI X, VRAM HYNI X, EEEE_DG50
639- 1466 PCBA, MLB, CFG3, K92 K92_COVMON, CPU: 2_3GHZ, FB_1G_SAVBUNG, EEEE_DG52
639- 1465 PCBA, MLB, CFGA, K92 K92_COVMON, CPU: 2_3GHZ, FB_1G_HYNI X, VRAM HYNI X, EEEE_DG51
085-1898 K92 M.B DEVELOPMENT BOM K92_DEVEL: ENG

K92 BOM GROUPS

BOM GROUP BOM OPTI ONS
K92_ COMVON ALTERNATE, COVMON, K92_COMMONL, K92_COMVONZ, K92_PROGPARTS
K92_ COMVIONL CPUMEM_S0, EXT_HP_AMP, SMC_DEBUG_YES, USBHUB_2514B
K92_ COMVON2 GPUVI D_1P11V, HUB1_2NONREM HUB2_2NONREM KB_BL, ENET: BO, T29BST: Y, T29: YES, T29_DP_HPD: ALL_OR

K92_DEVEL: ENG

SNB_CPT_XDP, DEBUG_ADC, LPCPLUS: YES, VREFMRGN, GVUX_JTAG_CONN, SOPGOCD_I SL, BMON: ENG, CPURI PPLE_ENG, | MVPI SNS_ENG, SDRVI 2C: MCU

K92_DEVEL: PVT

SNB_CPT_XDP, LPCPLUS: YES, VREFMRGN_NOT

K92_PROGPARTS

SMC_PROG EVT, BOOTROM_PROG: EVT, ENETROM_PROG: BO_NOSD, TPAD_PROG: EVT, T29ROM PROG, GMUX_PROG, T29MCU; PROG

K92_PVT

VREFMRGN_NOT, XDP, XDP_CPU_BPM BMON: PROD

SNB_CPT_XDP

XDP, XDP_CONN, XDP_CPU_BPM XDP_PCH

Bar Code Labels / EEEE #'s
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DGBY] CRI TI CAL EEEE_DGBY
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DG50] CRI TI CAL EEEE_DG50
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DGs1] CRI TI CAL EEEE_DG51
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG52] CRI TI CAL EEEE_DG62
Modul e Parts
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754032 1 1 C. CPU, SNB, SROOW PRQ, D2, 2. 2, 45W 4+2, 1. 30, 6M BGA u1000 CRI Tl CAL CPU: 2_2GHz
33754033 1 1 C, CPU, SNB, SROOU, PRQ D2, 2. 3, 45W 4+2, 1. 30, 8M BGA u1000 CRI Tl CAL CPU: 2_3GHz
33754029 1 | C, PCH, COUGARPOI NT SLHID, PRQ BDB2HVB3 u1800 CRI TI CAL
34350534 1 1CASIC, GBI T ETHNETESD CTRLR 686 GFN 8X6 U3900 CRI TI CAL ENET: BO
34350494 1 1CASIC, GBI T ETHNETESD CTRLR 686 GFN 836 U3900 CRI TI CAL ENET: A0
33850753 1 |G, FV643- E, 13048 PHY/ OHOI LI NG POI-E. 12 u4100 CRI TI CAL
33350543 4 | C, SGRAM GDDRS, 32MK32. 1. 25GHz, E- DI E, HF UB400, UB450, UB500, UBS50 CRI TI CAL FB_512_SAMSUNG
33350564 4 | C. SDRAM GDDRS, 32MX32, 1. 25GHz, A- DI 1. 35V UB400, UB450, UB500, UBS50 CRI Tl CAL FB_512_HYNI X
33380571 4 | C, SGRAM GDORS, 64MKX32, 3. 6GBPS, C- DI E, HF U400, UB450, UB500, UB550 CRI Tl CAL FB_1G_SAMBUNG
333S0572 4 | C, SGRAM GDDRS, 64MK32, 3. 6GBPS, M DI E, HF UB400, UB450, UB500, UB550 CRI Tl CAL FB_1G _HYNI X
33753936 1 1C, GPU, AND, Wl STLER, 962FCBGA, 40NM ES usooo CRI TI CAL
33850945 1 Light R dge. S LAY, FCBGA, 15x15mm uU3600 CRI TI CAL T29: YES
35353055 1 1C. PIBVEDP212, x2 DI SPLAYPORT 201 MX, GEN U9390 CRI TI CAL
Programed Parts-All Buil ds
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33580777 1 1 C. EEPROM SER! AL, 8KB, SO C U3690 CRI TI CAL T29ROM BLANK
34152899 1 1,29 EEPROM K92 U3690 CRI TI CAL T29ROM PROG
34152384 1 IR ENCORE 11, CY7053833- LIXC u4800 CRITI CAL
33550724 1 .U R Ko/, K02 ug701 ORI TI CAL GPURCM BLARK GPUROM wi | |
34152957 1 1G,GPU ROM KO/ F, K2 ug701 CRITI CAL GPUROM PROG
33650042 1 G, PLD, LATTI CE, LFXP2- SE-5, 132 BALL CSBGA u9600 CRI TI CAL GVUX_BLANK
34152996 1 16 awx, ko2 u9600 CRITI CAL GMUX_PROG
33753997 1 1 G, MOU, 32B, LPCL112A, 16KB/ 2KB, HVQFN2S U9330 CRI TI CAL T29MCU: BLANK
34152939 1 1 C, PROGRAMMVED MCU, 328, LPC1112A, 16KB/ 2KB, HVGFN25. U9330 CRI TI CAL T29MCU: PROG

NOSUFFED @EVT

e Falls
PART NUVBER | ALTERNATE FOR| BCM OPTI ON REF DES | COMMVENTS:
157S0058 157S0055 ALL Delta alt to TDK Magnetics
15250896 15250518 ALL MAG LAYERS ALT TO CYNTEC
15280915 15250796 ALL MAG LAYERS ALT TO CYNTEC
15550457 155580329 ALL MAG LAYERS ALT TO MURATA
51650805 51650806 ALL FOXCONN ALT TO MOLEX
35352805 35352603 ALL Fairchild 8 alt to 6 wafer
12750111 12750060 ALL Rohmalt to Kemet
35353085 35351658 ALL ST Mcro alt to LT (Us850)
15250905 15251307 ALL Oyntec (used on Kko01) as ait | (L7630)
353S3055 | 353S3151 ALL Pericomalt to NXP DP Mix (U9390)
376S0855 | 376S0613 ALL radar 8515240 Toshi ba FET (@B200, etc)
870-1939 | 870-1698 ALL Silver alt to Gold tall pogo pins
870-2015 | 870- 1699 ALL Silver alt to Gold short pogo pins
376S0972 | 376S0612 ALL add ROM part as 2nd source
138S0676 | 138S0691 ALL add Mirata part s 2nd source
12850327 | 128S0264 ALL add NEC part as 2nd source
376S0977 | 37650859 ALL add new part as 2nd source
138S0681 | 13850638 ALL add new part as 2nd source @B888, QV430)
SMC
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33850895 1 1 C, SMC, HS8/ 2117, 9MKOMV TLP U4900 CRI TI CAL SMC_BLANK
34152855 1 I C. SMC, DEVELCPMENT- PROTO, K92 u4900 CRI TI CAL SMC_PROG: PROTCD
34152855 1 1 C, SMC, DEVELCPVENT- PROTOL, K92 u4900 CRI TI CAL SMC_PROG: PROTOL
34152995 1 1 C, SMC, DEVELCPVENT- PROTCR, K92 u4900 CRI TI CAL SMC_PROG: PROTCR
34152862 1 |G, SN, DEVELGPVENT- EVT, K92 u4900 CRITI CAL SMC_PROG EVT
34152865 1 11C, SN, DEVELGPVENT- DVT, K92 U4900 CRI TI CAL SMC_PROG DVT
34152868 1 11C, SN, DEVELGPVENT- PVT, K92 U4900 CRITI CAL SMC_PROG PVT
EFI
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550740 1 64 MBIT SPI SERIAL DUAL I/0O FLASH u6100 CRI TI CAL BOOTROM _BLANK
34152893 1 1 C, EFI, ROM PROTQ, K90/ K901 / K91/ K91F/ K92 u6100 CRI TI CAL BOOTROM_PROG: PROTCO
341S2934 1 1 C, EFI, ROM PROTOL, K90/ K901 / K91/ K91F/ K92 uU6100 CRI Tl CAL BOOTROM_PROG: PROTOL
34152991 1 1. EFI . ROM PROTOL, K90/ K0! / K91/ K91F/ K92 u6100 CRI TI CAL BOOTROM_PROG: PROTCR
34152894 1 1 C, EFI, ROM EVT, K90/ K90I / K91/ K91F/ K92 uU6100 CRI Tl CAL BOOTROM_PROG: EVT
341S2895 1 1 C, EFI, ROM DVT, K90/ K90I / K91/ K91F/ K92 uU6100 CRI Tl CAL BOOTROM_PROG: DVT
341S2896 1 1 C, EFI, ROM PVT, K90/ K90I / K91/ K91F/ K92 uU6100 CRI Tl CAL BOOTROM_PROG: PVT
Et her net
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550539 1 1 C, FLASH, SERI AL, SPI, 1VBI T, 2V7, 8P, SO C U3990 CRI TI CAL ENETROM_BLANK
34152685 1 1 C, ENET ROM PROTOL, K92 U3990 CRI TI CAL ENETRCM_PROG: A0_SD
34183027 1 I C ENET ROM PROTCR, EVT, DVT, PVT, K92 U3990 CRI TI CAL ENETROM_PROG: BO_NOSD
PSCC
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
34152902 1 1C, TP PSCC, PROTQ K90, K90i , K91, K91F, K92 uUs701 CRI TI CAL TPAD_PROG PROTOL
341S3024 1 1'C. TP PSCC, pr ot 02, K90, K90i , K91, K91F, K92T U570 1 CRI Tl CAL TPAD_PROG PROTCR
341S3024 1 1'C, TP PSCC, pr ot o1, EVT, K90, K90i , K91, K91F, K92T us5701 CRI Tl CAL TPAD_PROG EVT
341S3024 1 1 C. TP PSCC, pr ot 01, DVT, pVT, K90, K90i , K91, K91F, K92T uUs701 CRI TI CAL TPAD_PROG: DVTPVT
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Functional Test Points _ . J340L(AI RPORT/ BT 0NN 35713 (KEY BOARD CONY ) ) TEST=TRUE
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FAN LT TACH oy 1eE WS KBDL [ER T = i NC SMC_FAN L
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= RE AUD DM C SDA FR SNBUS SMC 0_Sb_SDA R i — Gy =T - [ IRUE DP T29SNKO AUXCH N 43 o7 > IRUE DM N2S Nel> 017 02
= ot AUD DM G PVR ER Ty e SMBUS SMC 0 SO saL wasaopoe DD EE— o = = _TRUE DP T29SNKQ M. C P<3..0> 3 1 o7 Co>_IRE DM _N2S P<3> om0
s
_— v T 2 USB BT P 24 31 94 o> e KEDl5 AP z [O>—IRUE DP T20SNKO M. C Ne3..0> 3370 o7 C>—IRE DM N2S Ne<3> 017 02 - TP_FV643 AVREG NC FW643 AVREG
J_ W_USB BT N 24 31 94 = TRUE DP T29SNKO M. P<3..0> 33 o7 NC FW643 TDI MAKE_BASE=TRUNG FW643 T has TP
= 16783 (M C BK CONN) [t V6 KBDL6 NV 5 = DB T29SNK Ne3. . 0> e VANE_BASE o
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T RE ] 2es USB CANERA CONN P a1 0 = 8 KeD2L [O—IRUE DP T20SNKL AUXCH N 53 o 176 _NC CRT |G RED NC CRT | G RED e <3.. 0> = e = NCOPIGCMP<3.0» .
USB_CAMERA CONN N 51 s = * TRUE DP T29SNKL M. C P<3..0> 33 79 o7 TP 0P 1G G MNe3. . 0> I NCDPIGC MN<3..0» 1
= J6781 (LEFT SPEAKER) PPSY S3 ALSCAVERA F [O—me W KBD22 s = — NC DP 1 G C AUXP IKE_BASESTRUE \C DP 1 G C AUXP
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J6782 (RIGHT & SUB SPEAKER) = e VS CONTROL KBD o LP_DP_T29SRC AUXCH CP s 176 [NC ORT |G VSYNC To'e NC CRT |G VSYNC 61 17 _NCDPIGD CIR DATA DP IG D CTRL DATA .
= TP_DP_T2 .. 0> 33 VAKE_BASESTRUE TP DP |G D MP<3..0> oP
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SPKRAMP BR N 48 52 8 95 CO—me PPBUS GBH ;6353040 50 63 NC HDA SDI NL NC HDA SDI N1 617
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PPVOUT_SO_LCDBKLT $iiH =, 1pg & EXCARD CLKREO CONN L w [— 7 12 14 49 69 105 T 10 E RESET L S TesT—
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me  LVDS DDC DATA o 0 PLT RESET SWTCH L 2 DW S BHB® = TRE TP T20 POE RESET3 L o ePdC R0 e e R s ___NC GPU BUERST L NC GPU BUERST L .
LVDS CONN A DATA P<0> g3 a4 99 R PCl E_EXCARD 2R P = $ 12 23 3 R 38 T29DPA_D2R1_Al ° TRE s NAKE ke BASEST
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Teue  LVDS CONN A DATA P<1> 63 84 99 —=e PCl E_EXCARD R2D P 22 100 oO—=E = 7,88 8% 960°%02 IRUE T29 D2RL BIAS s NC PCl GNT1 L Io _ NC PCl GNT1 L 6 o GPU M OA D<o On mKE,aAsszmch p=
1RE LVDS CONN A DATA N<1> 63 a4 09 C>—mePOE EXCARD ROD N 52 100 e — Botho30 22 7L 72 D: TRUE DP EXTA ML P<3..0> 4 - he PACNIO L b il Ne PO _ONIO L o NC GPU M OA DE T“z EEJASE:W% e
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e LVDS CONN A DATA N<2> g3 g4 00 Toop,__tee POl E CLKI00M EXCARD CONN N 32 100 [—>_IRLE DP A BIAS NO v « NC POl RESET L NC PCI_RESET L s s NC LVDS EG B CLKN — TRE NC LVDS EG B CLKN s
e LVDS CONN A OLK F P 5 o0 [O—ta= PRVP EW 739 40 TRE DP A BLAS PO o 1we NC PO PMEL NC POI_PME L - + NC LVDS EG B CLKP — YNE BASETRENC | VDS EG B OLKP ¢
me  LVDS OONN A OLK F N - o 15800 (1PD FLEX CONN) O o AnAs N2 . 15 _NC POI_CLK33M OUT3 NC POl CLK33M OUTE ¢ 1 s _NC LVDS EG BKL PWM VAETSTN NG VDS EG BKL PWM__
PP3V3 SOGPU | — VAKE BASE-TRUE
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£ CORE [ — =
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Bottom GPU Ri ght

™Hele 710982
STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH

= ZT0983

Modul e Hol es

STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH

1

Left CPU
T™M Hol e

Frame Hol

ZT0915
3R2P5

Ri ght CPU
ZT0984 TM Hol e

STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH

1

ZT0980
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH

Bottom CPU Left
T™M Hol e -

-©

ZT0981
STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH

1

Top GPU Center
T™M Hol e

ZT0930
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH

1

ZT0987
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH

o
ZT0932
3R2P5

O 1

ZT0960
3R2P5

O 1
ZT0971
3R2P5

O 1

ZT0940
3R2P5

O

ZT0970
3R2P5

O 1

ZT0934

ZT0931
STDOFF- 4. 00D3. 35H TH STDOFF- 4. 00D3. 35H TH L

@ 1

ZT0988
STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH

1

ZT0989

1

ZT0991
STDGFF- 4. 50D. 98H 1. 1- 3. 48-TH

—)

Bosses for

ZT0957
4.00DL. 65H ML. 6X0. 35

O
ZT0958
4.00D1. 65H- ML. 6X0. 35

o

SH0902
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

SHO0903
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

-©

STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH

Fl ex Protector Bracket C .

Bottom GPU Left
T™M Hol e

2.0DI A-TALL- EM - M_.B- MB7- MB8

2.0DI A- TALL- EM - M_.B- MB7- MB8

2.0DI A-TALL- EM - M_.B- MB7- MB8

-©

SH0920
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
sm

O
1. 4D
SH0910

1. 4Dl A- SHORT- EM - MLB- MB7- MB8
EY L

O~

SH0912
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
sm

SH0936
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
sm

o1 1
GND_CHASSI S_AUDI O_JACK

SHO911
A- SHORT- EM - M_B- MD7- D8
sm

©

SH0913
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
EY

O~

[N

SH0923
1. 4Dl A- SHORT- EM - MLB- MB7- MB8
sm

C ] 2

SH0916
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

O

SH0918
2. 0Dl A- TALL- EM - M.B- MB7- MB8
sm

C ] 2

SH0930

EY

SHO931

EY

-©

SH0914

.{4Dl A- SHORT- EM - MLB- MB7- MB8
SM

] SH0924
0Dl A- TALL- EM - M.B- MB7- MB8
EY

41@
70 69 68 65 54 52 47 41 22 7 6 PPSV_SO
fof o7

PM ALL _GPU PGOOD

91 88 87 82 74 8

VWW - 8 AP TOPD T EE . VT

GMUX ALI ASES

MAKE_BASE=TRUE

s s _TP_LVDS MUX SEL EG

TP _LVDS MUX SEL EG 5 gs

MAKE_BASE=TRUE

s 74 s _EG RESET_L EG RESET L 8 74 o8
MAKE_BASE=TRUE
LVDS |G BKL_ON 5 18 o8

9108 _LVDS | G BKL_ON

MAKE_BASE=TRUE

s 18 8 _LVDS | G PANEL_PWR

LVDS 1 G PANEL _PWR 5 15 88

MAKE_BASE=TRUE

PM ALL _GPU PGOOD 8 74 82 87 88 91

90 88 s _LCD BKLT EN LCD BKLT EN s 88 90
NAKE_BASE=TRUE
88 80 8 PEX_CLKREQ L — PEX CLKREQ L PR
AKE_BASE=TRUE —
88 16 8 PEG CLKREQ L — PEG CLKREQ L s 16 68
AKE_BASE=TRUE —
G\D — G\D
v — VAKE_BASE-TRUE
G\D
G\D

FW PLUG DET_L

39 19 8

FW PLUG DET L

8 19 39

MAKE_BASE=TRUE

FW643_ WAKE L

39 38 8

FW543 WAKE L

8 38 39

MAKE_BASE=TRUE

Unused SD card signals

36 _TP_SDCONN DATA<O.. 7>

SDCONN_DATA<O. . 7>

MAKE_BASE=TRUE
TP_SDCONN _CLK

TP _SDCONN CLK 8 36

MAKE_BASE=TRUE
368 TP, IN_CMD

TP_SDCONN_CMVD 8 36

MAKE_BASE=TRUE

s6 s _TP_SDOONN_DETECT L

TP_SDCONN DETECT L s 36

MAKE_BASE=TRUE

36 8 _TP_SDCONN_WP

TP_SDCONN WP 8 36

MAKE_BASE=TRUE
TP_ENET CR PWREN

TP_ENET CR PWREN j 36

MAKE_BASE=TRUE

AUDI O ALI ASES

XWW900
EY
2 5

PP5V_SO_AUDI O 57

SH0917
2. 0Dl A- TALL- EM - M.B- MB7- MB8
EY

5

] SH0919
0Dl A- TALL- EM - M.B- MB7- MB8
EY

—©
SH0921

2.0DI A-TALL- EM - M_.B- MB7- MB8
SM

5

©r

SH0932

EY

oF

SHO900

2.0DI A- TALL- EM - M_LB- MB7- MB8

SM

1 (:)
SH0933

Y 2.0DI A- TALL- EM - M_LB- MB7- MB8
EY

SH0922
0Dl A- TALL- EM - M.B- MB7- MB8
EY

©

SH0934
2. 0Dl A- TALL- EM - M.B- MB7- MB8
EY

©

SH0935
2. 0Dl A- TALL- EM - M.B- MB7- MB8

©-
SHO901

2.0DI A- TALL- EM - M_.B- MB7- MB8
SM

-©

SM

EY)
2 1

MNLTRE WOTH=O. 5
M N_NECK_W DTH=0. 2 mm
VOLTAGE=5V

PP5V_S0_AUDI O AMP R 60

XW901

EY)

M N_LINE_W DTH=0. 5 nm
N_NECK_W DTH=0. 2 nm
VOLTAGE=5V

PP5V_S0_AUDI O AMP L 60

2 1
XW0902

M N_LINE_W DTH=0. 5 nm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=5V

88 33 23 19 8

88 33 19 8

88 33 19 8

3

2

1

s2 _CPU VI D<0. . 6>

MAKE_BASE=TRUE

CPU signal s
CPU MWP_VI D<0. . 6>
GEXI WP_VI D<0. . 6>

92 _GEX VI D<0..6>

MAKE_BASE=TRUE
MEMWTT EN

MEMWTT EN

MAKE_BASE=TRUE

Unused

o _NC PEG D2R P<15..12>

PEG | anes

=PEG D2R P<15..12>

MAKE_BASE=TRUE
o _NC PEG D2R N<15.

=PEG D2R N<15. . 12>

MAKE_BASE=TRUE

o _NC PEG R2D C P<15..12> — =PEG R2D C P<15..12>
MAKE_BASE=TRUE =
o _NC PEG R2D C N<15..12> — =PEG R2D C N<15..12>
MAKE_BASE=TRUE —
GPU signal s
92 74 _PEG D2R P<7..0> — =PEG D2R P<7..0> 9
VAKE_BASE=TRUE =
92 74 _PEG D2R N<7..0> — =PEG D2R N<7..0> 9
VAKE_BASE=TRUE =
o2 74 _PEG R2D C P<7..0> — =PEG R2D C P<7..0> o
NAKE_BASE=TRUE =
o2 74 _PEG R2D C N<7..0> — =PEG R2D C N<7..0> o
VAKE_BASE=TRUE =
9484178 _DP 1 G AUX CH P — DPIGAUXCHP 8 17 84
FVAKE_BASE-TRUE =
04 84178 _DP I G AUX CH N — DPIGAUXCHN 6 17 8a
FAKE_BASE-TRUE =
sa 0175 _DP 1 G DDC QLK — DP 1GDDC CK 8 17 80
VAKE BASE-TRUE =
84 80 17 8 _DP_1 G DDC DATA — DP | G DDC DATA 8 17 80
VAKE BASE-TRUE =
84178 _DP 1 G HPD — DP 1G HPD 8 17 84
VAKE_BASE-TRUE —
T29 Signals
o533 PCILE 729 D2R P<3..0> — =PEG D2R P<11..8> N
VAKE_BASE-TRUE
o533 PCILE 729 D2R N<3..0> — =PEG D2R N<11..8> N
VAKE_BASE-TRUE
o533 PCILE T29 R2D C P<3..0>_—— =PEG R2D C P<11..8> N
VAKE_BASE-TRUE =
9533 _PCLE T29 R2D C N<3..0>— =PEG R2D C N<11..8> N
VAKE_BASE-TRUE =
Unused T29 Ports
o7 _T29 D2R P<2..3> — NC T29 D2RP<2..3> a
—— MAKE_BASE=TRUE NO_TEST=TRUE
o7 _T29 D2R N<2..3> — NC T29 D2RN<2..3> a
—— MAKE_BASE=TRUE NO_TEST=TRUE
o 129 R2D C P<2..3> — NC T29 R2D CP<2..3> 2
—— MAKE_BASE=TRUE NO_ TEST—TRUE
o 129 R2D C N<2..3> — NC T29 R2D CN<2. . a3

T29 LSEO LS(]E3—

T29 LSEO LS(]EL

T29 L. EO LS(]EB

3>
VAKE_BASE=TRUE  NO_TEST=TRUE

T29 LSEO LSCES 5 33

T29 LSEO LSCE2 5 33

T29 / GVUX JTAG Signal s

JTAG | SP_TCK
VARE_BASE=TRUE

JTAG | SP_TDI
“VRKE_BASE:

= JTAG | SP_TCK s
JTAG | SP_TCK 8
— JTAG | SP_TDI 8
=TRUE —
JTAG | SP_TDO 8

| SP_TDO
=TRUE

T29_A BI AS caps
SI GNAL_MCDEL =EMPTY
R0926

51

s 129_A BIAS R

SI GNAL_NMODEL=EMPTY

R0927
51

s 129_A BIAS R 2

201

ass DP_A BIAS P_2

S| GNAL_ MCDEL =| ENPT]
0
I 18
X8
20

Digital Gound wiss _LVDS | G PANEL_PWR
GND 'RO902
J_ M N-RECK-W BTHE0, S 1mM 100K
VOLTAGE=0V 5%
= 1/16W
M- LF
2402
Unused USB ports
PP3y3_S3 67,40 34 2 29 %0 51 32 48 40 50 54 5
*RO915 'R0916
10K oK
5% %
1/16W 1/16W
M- LF M- LF
2402 2402
USB _T29A N ., o4
USB_T29A_P i 04
Heat spreader nounting boss for T29 router
SH0940 SH0941
STDOFF-4. 00DL. 85H SM  STDOFF- 4. 0ODL. 85H SM
1 1
Heat spreader nounting boss for PCH
SH0942 SH0943
STDOFF-4. 00D2. 23H-SM  STDOFF- 4. 00D2. 23H- SM

1

1

90 64 63 50 49 39 35 7 ¢ PPBUS_G3H

T29_A BIAS D2R N1 s

1 C0907
0. 01UF

10%
10V -

Xon S| GNAL_=EMPTY
201

2

DP_A_B_I AS caps

s DP_A BIAS P_0O

S| GNAL_MODEL=| EWT]l C09
18 F

T29

T29BST: N
R0O950
PP15V

0
IAANA

8 29 67

7 35 86

94 18 8

94 18

100 32 24

100 32 24

92 8 _ITP_CPU VIT SELECT — TP CPU VIT SELECT 8 92
NAKE_ BASE=TRUE =
s _NC GPU XTALOUT — NC GPU XTALOUT N
MAKE_BASE=TRUE NO_TEST=TRUE —
NC LVDS | G A DATAP<3> — NC LVDS | G A DATAP<3> 6 18 04
MAKE_BASESTRUE NO_TEST=TRUE =
s _NC LVDS | G A DATAN<3> — NC LVDS | G A DATAN<3> 6 18 04
MAKE_BASESTRUE N TEST=TRUE =
188 _NC LVDS | G B DATAP<3> — NC LVDS | G B DATAP<3> 6 18
VAKE BASE-TRUE MO TEST=TRUE =
188 _NC LVDS | G B DATAN<3> — NC LVDS | G B DATAN<3> 8 18
VAKE_BASE=TRUE  NO_TEST=TRUE =
s TP LVDS |G B CLKP — TP LVDS IGB CLKP 66 18
MAKE_BASE=TRUE —
s TP LVDS |G B CLKN — TP LVDS 1G B CLKN 68 18
MAKE_BASE=TRUE —_
s TP LVDS | G BKL PWM — TP LVDS | G BKL PWM 68 18
MAKE_BASE=TRUE —_
USB Hub Ali ases
32 24 5 _EXCARD OC L — EXCARD OC L 8 24 32
MAKE_BASE=TRUE —
43 24 58 _USB EXTC OC L — USB EXTC OC L 6 24 43
MAKE_BASE=TRUE —
s _USB_EXCARD N — USB EXCARD N o 24 32 100
MAKE_BASE=TRUE —
s _USB _EXCARD P — USB EXCARD P o 24 32 100
MAKE_BASE=TRUE —
Rev. A NCs
s _NC | SNS P1VO5S0PCH N —_ NC | SNS P1VO5S0PCH N 8
MAKE_BASE=TRUE —
s _NC | SNS P1VO5S0PCH P — NC I SNS P1VO5SOPCH P N
MAKE_BASE=TRUE —
s _NC | SNS P3V3SONPCH N — NC | SNS P3V3SOMPCH N N
MAKE_BASE=TRUE =
s _NC | SNS P3V3SONPCH P — NC | SNS P3V3SOMPCH P N
NAKE_BASESTRUE =
s _NC | SNS PVITSOPCH N — NC | SNS PVITSOPCH N N
NAKE_BASE=TRUE =
s _NC | SNS PVITSOPCH P — NC | SNS PVITSOPCH P N
NAKE_BASESTRUE =
T29_A BI AS caps

Sl G\QOWLIENPTV

s 129_A BIAS R

SI GNAL_MODEL=EMPTY

s 129_A BIAS R

T89S/ GNAL_MCDEL=EVPTY
2 X8R
201

19s1 anaL_MopEL=EMPTY

~

X5R
201

10 s GNAL_MODEL=EMPTY
XoR
201

DP_A BI ‘As caps

es s DP_A BIAS N 2 es s DP_A BIAS N O
SI GNAL_MODELAEMPTY
SI GNAL_MoDEL=EMPTY L 1.C0908
0 0 F 0. 01UF
180/0 180/0
2 10V 2 10V
XoR XoR
201 201
NC_MASTER=K17 M.B SYNC DATE=04/ 26/ 2010
ymia
Signal Aliases
nc. D

d}@ Appl e |

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED }-EREI NIS THE
PROPRI ETARY PROPERTY OF Al COVPUF I NC.
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pa

PPIVO5 SO 79101213 14 23 35 39 45 68 70 73 102
Tod 185
'R1010
24.9
1%
1/16W
%-ZLF
2 o2 23 9 _CPU CFG<0> - BS7 Icrc 0 (1ry U1000 RsvD_53| FS o nc
1 D57 2 K9
s DM _S2N N<O> N0 v Rx o U1000 PEG | coWPl | @2 2 CPU PEG COVP 2259 %gg;“m%’\‘?igm DelE Esszgfzg%—xl\lc
o are ON Nel> R0 om _Rx_1* SANDY- BRI DGE PEG | covpd_HL S T v DU — o XN
DM _S2N N<2> R8 | DM _RX_2* MOBI LE- REV1 PEG Rcowpd_F3 o220 CPUCEG3> g MU ICFG3 (IPY BGA RSVD_56[ L10 o n\c
o2 17 [T o SZN—‘—ON<3> 010 o "o BGA 5| 92 23 9 _CPU CFG<4> - A58 IcFG 4 (1Py (5 OF 11) RSVD_57| &4 NC
v D > O R (SYM1 CF 11) PEG_RX_0* |5F23 - =PEG D2R N<O> Yan [ 02 23 9 MGG?S (1PY) RESERVED RSVD758L)<NC
w176 DM _S2N P<0> N8 | oM Rx 0 - PEG RX_1*|3H23 @~ =PEG D2R N<1> ame o CPUCEGE> g  S6lcrge (1py ReVD_59| K5 s o
w2irs DM _S2N P<1> T9 [pM_RX 1 PEG RX_2* [5H21 @ =PEG D2R N<2> ame o2 23 9 _OPU CFG<7> - E54 Icrc 7 (1py T RsvD_60| M o nc
o2 17 [Ty—DOM_S2N P<2> - R6 | pM _RX 2 PEG RX_3*|5H19 @ =PEG 2R N<3> am e 92 25 _CPU CFG<8> - J54 IcFG 8 (1Py RsvD_61L L6 o e
02 17 [T)—DM_S2N P<3> . W8 |pv RX 3 PEG RX_4*|J20 @ =PEG 2R N4> ame 92 23 _CPU CFG<9> - 56 |crG 9 (1Py) RSVD 62| 92 o \c
\2S Mo W : PEG RX_5*|4CL8 @ =PEG 2R N<5> am e o2 23 _CPU_CFG<10> - FSS IcrG 10 1Py RsvD_63| L2 o nC
92 17 DM _TX_ 0O PEG RX 6% K17 - =PEG D2R N<6> N 02 23 _CPU CFG<11> K55 |org 11 (1 Py RSVD 64| P7
0217 6 DM _N2S N<1> R4 lpm TX 1* > RA = <N B e e CalC ) 64L — L s NC
SYRCTE s pagiepl PEG RX_7* [5F15 =PEG D2R N<7> s s 12> F57 |orG 12 (1 Py RSVD 65| M o \c
. N2S N<3> ¢ 06 v T 3+ Z PEG RX_8* |3HL5 @ =PEG 2R N8> oo 22 _CPU CFG<13> E58 |crG 13 (1 Py RSVD_66| 34 NC
QDM N2S NS> g DM _TX PEG RX_9* |3H13 @~ =PEG D2R N<o> ame 25 _CPU CFGe14> - H57 IcrG 14 1Py RSVD_67| L4 o NC
92 17 DM _N2S P<0> N2 [pm_Tx 0 PEG_RX_10* [yHL1 @ =PEG D2R N<10> Pani 23 _CPU _CFG<15> H55 |crG 15 1Py RSVD_68|_N6 NG
0116 DM N2S P<1> R |pv Tx 1 PEG RX_11*|4312 - =PEG D2R N<11> ¢ 02 23 o _CPU CFG<16> * D53 |crG 16(1 Py RSVD 69| 48
02 17 DM _N2S P<2> P3 |pm_TX 2 PEG RX_12* |5E8 NC _PEG D2R N<12> . 02 23 _OPU CFG17> K57 Icre 17 (1py RSVD—mWXNC
9217 6 DM N2S P<3> T5 |pm_TX 3 PEG RX_13* :Glo - NC PEG D2R N<13> am - RSVD771WXNC
PEG RX_14* 538 pl NC PEG D2R N<14> ame BE17 s XNC
92 17 FDI_DATA N<O> V7 | FDI_TX 0* ﬂ PEG RX_15* |[5F7 " NC PEG D2R N<15> o ¢ NCx— = Essﬁi RSVD_72[ 950 o ¢
o2 17 (oom—FDL_DATA Nel> - V8 | FDI _TX_1* PEG RX O] 22 _PEG DIR P<0> NCX-—F25 RVD 3 RSVD_78| AY13 o\~
92 17 FDI_DATA N<2> AAB | FDI _TX_2* == — N NCX——— - RSVD_79| BB13
PEG Rx_1| K23 @ =PEG D2R P<1> s NCx-B233 [RsvD 4 NC
o oy EOLDATA NG g ACIOGFON_TX 3¢ B PEG R 2| K21 qw  PEG DoR Pep> = B30 |navn s RSVD_801 202X NC
&=
- EOL_DPTA T2 oo For T A PEG RX_3| F19 @ =PEG 2R P<3> . NCX B2 TrovD & RSVD_81| AY15 |\~
02 17 FDI__DATA N<5> V@ J FDi_TX_5* o) L RX 3L T3 e =PEG DR P<3> e NCY¥———— )| RSVD_82| AWL4
PEG RX 4| K19 o =PEG D2R P<4> . NCx-AW2_[rsvD 7 NC
02 17 FDI_DATA N<6> V1 FDI_TX 6% < i b ol < ] - RSVD, 83| BD13
FO DATA N<7 v . 5 PEG RX_5| HL7 & =PEG D2R P<5> ame NCx-BA48 [RsvD 8 MBaze XNC
o217 qor}FDL DATA N<7> o  YSHFDI_TX 7 i PEG RX_6| K15 @ =PEC D2R P<6> ame B2 Irsvo_9 e oo BELe NG
o s Rx_7|_G14 & —PEG D2R P<7> AME . RSVD_85 NC
02 17 FDI_DATA P<0> W | FDi_TX 0 % EEE—R’(—; 116 -— e <9 e NCx-E 2 233712 RSVD_86| BD15 |\~
92 17 FDI_DATA P<1> WO | FDi_TX_ 1 > RX_ b ol < © NC = RsvD_g7| BCL4
@—.—Yg > PEG RX_9| K13 Pl =PEG D?R P<9> s NC>(—BBZ$ RSVD_12 BF19 NC
o 17 FDI_DATA P<2> FDI_TX 2 < s PEG RX 10| _FLL T _PEG 2R P<10> <m . BG34 |revD 13 RSVD_88 NC
o2 17 qooT}—FDL_DATA P<3> ¢ AALO | Fp TX 3 T M T - R P11 <™ NCx—Fr RV 14 RSVD_g9| BHLO o
02 17 FDI__DATA P<4> Pl W2 | Fpi_Tx 4 7] LRI LD g =PEG PR Pell> e NCY¥——r ) RSVD_90| BF21
fesu - PEG RX_12| F9 NC PEG D2R P<12> . N BI34 |rsvp_15 o2l Ne
o2 17 (ogr}—FDL_DATA P<5> - W _[FDI_TX 5 a) < PEG RX 13| HO NC_PEG D2R P<13> X—BF35 RV 16 RSVD_o1| BH21 NG
02 17 FDI_DATA P<6> V3 |FDi_TX 6 W 14 PEG RX 14| 17 CEG DoR Pelas ¢ NCx—=T RV 1y RSVD_92| BF23 o\~
FDI_DATA P<7. AA6 _ w i 8 NCX——— = BH23
%2 17 (O <7> - FDI_TX_7 o E PEG RX_15| & * NC PEG DPR P<15> am e NG B#3 [rsvD 18 Essnggiﬁxl\lc
X BJ42 I ———XNC
02 17 FDI_FSYNC<0> ACB | Fpio_FSYNC & - PEG TX_0* |yA22 =PEG R2D C N<0> . NCx—== Essxgég RsVD_os| BH25 ¢\~
o 17 [rmy—FDL_ESYNG<1> - AA2 | FDl1_FSYNC T B PEG TX_1*|5B23 - =PEG R2D C Nel> oo © NCx——— ) RSVD_96| BI22 o\~
ED | NT A9 | Fpr 1 NT 0 PEG TX_2*|5C18 =PEG R2D C N<2> s RSVD?Q?&XNC
o2 17 [T - - d ks PEG TX_3* 3021 w =PEG ROD C N<3> oo o . NGy 250 |Rsvp 22
02 17 FDI__LSYNC<0> AB7_| FDI 0_LSYNC 5 0 PEG TX_4*|B19 g =PEG R2D C N<4> oo ¢ C T ) ) NCx—E27_|rRsvD_23
o2 17 [rmy—EDL_LSYNC<1> e AB3 | Fpi1_LSYNC zZ g PEG TX_5+[5E20 - =PEG R2D C N<5> oo o e chRneY Poh! P2t} B9L BN OSeFSPh i Lyen VREF_DQ generati on. NCx_BF63 [RsvD 24
PEG TX_6*|yAL4 - =PEG R2D C N<6> o © X_AI:G
TP_EDP_TX_N<O> ¢ AR | EDP_TX_0* o PEG TX_7* |3DL7 o -PE D C N<7> . NCx— 2 RSVD_25
TP_EDP_TX N<1> - AFL | EDP_TX_1* ﬁj PEG_TX_8*B15 - =PEG ROD C N<8> oo © o ne A6 233’23
TP_EDP_TX N<2> - AE6 | EDP_TX_2* _ PEG TX_ 9* |EL6 w =PEG R2D C N<O> oD ¢ R10021 NCX¥——— X
TP_EDP TX N<3> - AGB | EDP_TX_3* o 1% PEG TX_10* ;D13 =PEG R2D C N<10> . 30 26 PPOV75_S3 MEM VREFDO A 1 2 CPU_MEM VREFDO A BF3 |RsvD 28 (boR VREFO)
* [ A10 = B&A
o+ _TP_EDP TX P<0> - AGA | EDP TX 0 b PEG TX 11 BL1 I\KF;ESE(?[R)ZE fizb ° 176w 1R1020 S BN VRLELQ BD19 ROVD.29 (PORVREF1)
o= TX N !
s _TP_EDP_TX P<l> pll AF3 | Epp TX 1 = PEG TX 12*(5522 g NC PEG R2D C N<12>  rorymy o VELF " NCx—2L9_IRsvD_30
-* - & PEG_TX_13*{D9 NC PEG R2D C N<13> s o NG AY45 |RsvD 31
'R1031 'R1030 & _IP EDP TX P<2> - AF7_| EDP_TX_2 0 - View 7T
- *(~B7 NC PEG R2D C N<14> ! AY41
AGS PEG TX_14 s V- UF NC RSVD_32
10K s _TP_EDP TX P<3> P EDP_TX 3 a] P e b C e, D 402 X E%2 |
% bl a PEG_TX_15* |5 wp NC PEG R2D C N<15> oo ¢ NCx-202 RSVD_33
R - Ezﬁi § PEG TX 0| C22 =PEG R2D_C P<0> . EOSE L NCx—243 RSVD_34
o= of EDP_AUX* D23 = D49
o= ol PEG TX 1 - PEG R2D C P<1> oo © v0 20 PPOVZ M VREE L 0, NCx RSVD_35
EDP_I COMPO PEG TX_ 2| Al8 wp =PEG R2D C P<2> oo © BROV7S_S3 MEM VREFDO B _L1AANA, B53 |rsvD 36
EDP_COVPI O g PEG Tx_3| B21 PEG R2D C P<3> o 1 NCx -
ey > 5 TX_ = 8 1/ 16W R1022 2
- v PEG TX_4| D19 - =PEG R2D C P<4> . MSF K NCx—22 |RsvD_38
CPU_EDP_HPD - A58 | EOP_rPD PEG TX_5| F21 _ =PEG R2D C P<5> = i NCx— 22 {RSVD_29
2 L — 8 1/ 16W
0K PU disables eP HPD PEG TX_6| C14 =PEG R2D C P<6> . S NCs A0 [RsvD,_40
PEG Tx_7| B17 =PEG R2D C P<7> X
CPU_CFG<4> shoul d be pul | ed down to enabl e EDP PEgiTxis D15 -> ———— @: 1 NC3—BE® |rsvD_a1
s - A IRSVD_42
PEG Tx_9| F17 =PEG R2D C P<9> N NC - )
PEG TX_10| B13 =PEG R2D C P<10> N NCX_AOG RSVD 43
PEG TX_11| C10 =PE( D C P<il> s NCx———RSVD_44
PEG Tx_12| D11 NC PEG R2D C P<12> s NCx—S52 [RsvD 45
PEG TX_13| B9 NC PEG R2D C P<13> N X_I:G
PEG TX_ 14| D7 PE D C P<l4> s NC><—01 RSVD_46
PEG TX_15| F13 NC PEG R2D C P<15> s NCx—=— RSVD_47
- NCx—=24 |RSVD_48
NCx—225_[RSVD_49
NCx—E25 [RSVD_50
92 23 9 100 s1.¢gry—CPU THERMD P K47 |RSVD_51 (THERVDA)
9223 9 92 23 ¢ CPU_CFG<16> 100 51 Py CPU THERMD N HA7 |RSVD 52 ( THERVDG)
02 239 o2 23 o CPU_CFG<3>
0 239 o
0239 o
NOSTUFF, [ NOSTUFF, NCSTUFF,
R1046" | RL047 R1049
1K 1K 1K
5% NS 5%
11w < yiew 1110w
[Tt VE-LF e
402 2 402 2 402 2
PRCE T L
= = CPU DM / PEG FDI / RSVD

These can be Placed close to J2500 and Only for debug access
FOR SANDYBRI DGE PROCESSOR . d}@ Appl e Inc.

CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR Bl OS oT — — .
CFG [6:5] :PClE Bl FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ' | CE OF PROPRI ETARY PROPERTY:
CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED ' FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
1
1

THE POSESSOR AGREES TO THE FOLLOW NG

CFG [3] :PCIE x4 LANE REVERSAL = NORVAL OPERATION 0 = LANES REVERSED ' T T T s Do e Dence 10 OF 132
CFG [2] :PCIE x16 LANE REVERSAL = NORVAL OPERATION 0 = LANES REVERSED ! Il NOT TO REPRODUCE CR COPY I T
' 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
---"-""-"-""-""-"""""""-"-"-"-"-"-"°-"-"-"°-"°-"°-""-"°-"°-=-°-"°-""-"°-=-"°=-=°=-="°=-"°=-"°-"°=°=-="°=-=""=-"°=-"°-=-"°=°-"°=-"°="°="°-=-"°=-="°=-"°="°=°-=-"°="="=°=°==~= =~ = ° IV ALL RI GHTS RESERVED 9 OF 105
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73 70 68 45 39 35 23 14 13 12 10 9 7
105" 104 107

PP1V0O5_S0

VWW - 8 AP TOPD T EE . VT

PP1VO5 SO CPU VCCPQE 7 15 14
'R1140
7370 68 45 39 35 23 14 13 31997 PPIVO5 SO U1000 %/nl/fa
NOS NOS NOS 1/16W
i) JNOSTUFE | NOSTUFF SANDY- BRI DGE ey
R1100 R1104 R1102 NVOBI LE- REVL 240
1
R1101 i % A BGA  DPLL_REF_OLK A4 DPLL REF QK Unused eDP CLK
68 120w yew trzow (ZOC\’/I: 11) DPLL_REF CLK*[yAJ2 DPLL REF CLK L
1/16W 201 5 2402 2201 T - -
frds BOLK | TP|_K63 - | TPCPU_CLK100M P 16 02
s B . _ pan|
2 NCxE29qPROC_DETECT’ 9 BOLK_| TP+ | ;K65 bl L TPCPU CLKI0OM N ¢y w6 52
s ) é L o
% 1 (O CPU PROC SEL L - PROC_SELECT BCLK D5 o DM_CLKI0OM CPU Py o o2
L o
R1103 o] BOLK |06 - DM _CLKIOOM CPUN (e o
56 o2 (oom}—CPU_CATERR L - H53 | CATERR*
o2 s 46Ery— CPU PROCHOT L 2 A 1 (1 PU) PROY* |4162 - XDP_CPU_PRDY_L oD = o2
%4/:515"\2/ 9 15 10 @y CPU PECI o F53 |peci (1PY PREQ (5H6S P XDP CPUY PREQ L am # 52
7570 o8 45 39 35 23 14 13 13,10.9 7, PPLVOS SO Fos >
CPU_PROCHOT R L — H5 1| PROCHOT* mi (1P TCK IS8 - XDP CPU TOK ) 2 %2
Rll%%l - E Py TVEL_HB9 ; XDP_CPU TMS am =
) 02 19 (T} PM THRMIRI P L - FS1{THERMIRI P* (1PY TRST* ,H63 - XDP_CPU TRST L O = o2
M- LF
402, R%31225 (1P TDI| K61 - XDP_CPU TDI am = e
vs 25 PLT RST CPU BUF L 2 A PLT RESET LS1V1 L K51 |RESET* s TDg K59 - XDP_CPU TDO oo 2 o
1% o
Lasw PM SYNG L K53 |pm syne o DBR* < H61 ey XDP_DBRESET L 23 25 92
hos 92 17 [T - A & - D>
o2 25 15 [Ty CPU PVRCD - C50 |UNCOREPWRGOOD % O (1py BPM 0+ 062 _‘ XDP_BPM L<0> D = 0
A -
2 (py BPM 1+ D61 - XDP_BPM L<1> D =
PM NVEM PWRGD R - AY25 |Sm DRAMPWRCK D (1py BPM 2+ [JE62 - XDP_BPM L<2> aD =
[\ F63 XDP_BPM L<3> o
BE24 . (1PU) BPM 3 - CBD =
104 73 29 15 13 10 7_PPLV! 2 gm—CPY VEM RESET L = SM_DRAVRST 8 (1 PY) BPM 4* |3D59 ; XDP_BPM L<4> Pam S
PLACE_NEAR=R1121.2: 1mm CPU DDR VREE . BJ44 |sM VREF (1 PY BPM 5* (4F61 ey XDP_BPM L<5> D = 2
R1120* - - = F59 e XDP_BPM L<6>
CPU_SM RCOVP<0> - BJ46 sM RCOMP_O (1PL BPM 6 - D
300 - (1Y) BPM 7% [, G50 - XDP_BPM L<7> D = o2
118% CPU SM RCOVP<1> - B&GA6 |sm RoOVP_1 - -
! RCOVP BF45 RCOVP
V405 Rll%gl L2 SM <2 - SM. -2 'R1141
92 29 17 [TETy—PM VEM PURGD 2 1 1K
1% 1 1 1 1 1/16W
R1120 and R1121 are Intel reconmended val ues %4/:_15\'4/ R1112 |'R1113 53-0114 Rg-Klll MELF
402 ) 1% PLACE_NEAR=U1000. BF45: 12. 7nm 5% PLACE_NEAR=U1800. AY11: 157mm 2
PLACE_NEAR=U1000. AY25: 51. 562mm asw it
402 402 =

104 73 29 15 13 10 7_PP1V5 S3RSO CPUDDR

R1130" | NOSTUFF

100

PLACE_NEAR=U1000. BJ44: 2. 54nT\'|1/ B
MF-LF

4025

PLACE_NEAR=U1000. BG46: 12. 7mm

PLACE_NEAR=U1000. BJ46: 12. 7mm

RT3 Ji

C1130
PLACE_NEAR=UL000. BJ44: 2. 54rm 100 0 1UF
1/ 16w 10% NOSTUFF
M- LF 2 18
4025 402

PLACE_NEAR=U1000. BJ44: 2. 54mm

PR T e

CPU CLOCK/ M SC/ JTAG

ST TN
d} Appl e I nc.
®

THE
Pl
THE
|
N
1
v

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF "APPLE COMPUTER,
POSESSOR AGREES TO THE FOLLOW NG
TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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UT000
SANDY- BRI DGE SANLDJ‘:}—OB??PDGE
MoBI LE- REVL MOBI LE- REVL
BGA BGA
(SYM3 OF 11) (SYM 4 OF 11)
7By MEM A DQ<0> -— AL6 | sA DQ 0 SA_CK_o| BB31 MEM A CLK P<0> 26 93 03 27 MEM B 0> AL4 | sB DQ O SB_CK_o| BF33 MEM B CLK P<0> 26 03
27@M“—AL8 SA_DQ 1 SA_CK_0* D&‘M@ 26 93 93 zv@M“—Am SB_DQ 1 SB_CK_0* D&M@ 28 93
DA D e T gyt SACKE O] BCIB .y NEMA OKEO> oy ues S T T S e gt SBOKEO| BD25 g WEMBOKESO> qrmmam
27, MEM A 4> AK7 | SA DQ 4 oM T SA_CK_1| AVB4 MEM A CLK P<1> 26 93 03 27 MEM B 4> AL2 | sB DQ 4 SB_CK_1| BF37 MEM B CLK P<1> 28 03
27@M SA DQ 5 SA CK_1* m:)—‘%@ 26 93 03 va SB_DQ 5 oM T SB_CK_1* WD—‘M@ 28 93
@M% o SACKE L[ BDI7 o MEMACKESl> s e @M% gt sBokE [ BI26 o MEMB OKES1> o
@y MEMADB> gy  ARIO[SA DQ 8 SACS 0Bl g  MEMA CSL<O> ey zess 05 2@y MEMB DOB> gy  AVBIsB DO S8 SB.CS 0*(,BEA0 g MEMBCSL<0> yomyzses
27®%“—AR8 SA_DQ 9 SA_CS_1* M’D—‘M@ 26 93 93 27®M“¢ SB_DQ 9 SB_CS_1* MD—‘M@ 28 93
T MEMA DU gy U SADQ 10 SA_CDT_o|_BB41 M A QDT<0> 20 09 wo@y MMB DOI0> gy BMISB DO 10 © SB_CDT_o|_B&42 M B QDT<0> 2 %
=@y MEM A DO<11> o=t AY5 | SA DQ 11 -~ Bas VEM A CDT<lo 53 27(@y—NEM B DO<11> — BBl | sB DQ 11 1 ot 1| BHAS MVEM B ODT<1>
o Cay—MEM A DO<12> -~ ATS | sa DQ 12 SACOT 1 === o MEMA LDISL> qoomy 26 9 o 27 Cgry—MEM B DO<12> o= AVL | sB Do 12 w SBODT 14 == o —MEM B LDISL> __qoomy 20 o
By MEMA DOS13> gy ARG [SA DQ 13 SA_DQs_0* |5AN8 MEM A N<O> 26 27 03 0 7Py MEMB DO<13> gy AU IS pQ i3 < SB_DQS_0* [,AMA MVEM B N<O> 27 28 0
zv@ML“—AW SA_DQ 14 SA_DQs_1* [;AU6 MEM A N<1> 27 o3 93 27®ML“—BA2 SB_DQ 14 § SB_DQS_1* [;AV2 MEM B N<1> 27 93
7B MEMA DOSIE> gy ATIISA DQ 15 SA_DQs_2* [yBCB MEM A N<2> 27 93 03 27(Ery—NEM B DO<15> gy BB3 1SB DO 15 SB_DQS_2* |BHY MVEM B N<2> 27 03
By NEM A DOS16> gy BA6[5A DQ 16 SA_DQs_3* |4BD9 MEM A N<3> 27 03 0@y MEMB DOXI6> gy B Isp pQ 16 SB_DOs 3+ [y BF15 VEM B N<3> 27 03
oIy MEMA DOSIT> gy BA8lsA DO 17 < SA_DQs_a [;BCS0 NEM A DOS N4> 27 59 ooCEy MEMBDOIT> g  BF7|sgpQi7 > SB_DOs_a [, BF51 VEM B DOS N4> 2 05
7 MEMA DOS18> gy BO 1SA DQ 18 o SA_DQs_5*|BB55 MEM A N<5> 27 93 03 27 VEM B 18> BF11 | sB DQ 18 é SB_DQS_5* |,BH57 VEM B N<5> 27 93
zv@ML“—AYg SA _DQ 19 Z SA_DQS_6* 3%@ 27 93 93 zv@%ﬁ;‘uo SB DQ 19 SB_DQS_6* 3&“% 27 93
o@D MEMA DO20> gy A8 IsA DO 20 % SA_DQs_7* [5AUS0 NEM A N<7> T 0@y MEMB DO<20> g B Isp pQ 20 4 SB_DQs_7* [AN62 MEM B N<T7> 27 0
zv@ML“i SA DQ 21 SA_Das_o|_ANG M A P<0> o 03 27@%“& SB DQ 21 B DOs_0| AN VB P<O> S
2 MEM A 22> B38| sa Do 22 A VEM A pels 03 27 MEM B 22> BHL1 | sg pQ 22 T VEM B pels
27 CEy—MEM A DO<23> — BE4 | sA DQ 23 % SADG 1 27 03 o3 27Cary—VEM B_DO<23> -— BGLO | sg_po 23 gt v 27 53
o1 CEryVEM A DO<24> —>_ V12| 5a 00 24 é SADQS 2L B gy MEMADCE P<2> s, =0 0 0 27Ty MEM B DO<24> e—s_ P14 |8 DQ 24 SB DQS 2L 50 guuugy MEMB DOS P<2> sy 2 o
SA_DQs_3| BCL0 M A P<3> 27 93 SB_DQs_3| BH1S M B P<3> 27 93

=@y NEM A DO<25> o—t AV11 | sA pQ 25 g P NEM A o< 93 27(PryMEM B DO<26> — BGl4 | sp_DQ 25 BHB1 VEM B S

NEM A 6> BB11]| sa DO 26 SA?D@?AM 27 93 o o MEM B 6> BF17 | sB D0 26 SBﬁD@J’.—“L@ 27 93
27 SA_DQs_5| BD5S VEM A P<5> 27 93 @D VEMB DO<26> gy BELT SB_DQs_5| BF57 MEM B P<5> 27 93
R MEMA DO27> g, BAI2 ISA DO 27 SA_DOS_6|_BD6L VEM A P<6> o 7Cgry MEMB DO27> gy BIIBIsp pg 27 SB_DQs,_6|_AY65 MVEM B P<6>
2 MEM A 28> BEB | sp pQ 28 \ DB W—.#@ 27 93 - 27®w SB_DQ 28 > D5 W—.#@ 27 93
27@%“;“0 SA_DQ 29 SA DQS_7| AVOL gy NEMA DOB P<7> ey 27 o - 27®ML—.¢13 SB_DQ 29 SB_DQS 7| ANOL gy NEMB DOB P<7> mry 27 o
B MVEMA DO30> gy  BOILISA DO 30 SAMAO| BT g MEMA A<O> oo 2 0 03 7Py MEM B DO<30> gy BHI7 IS DO 30 SB MAO| BFSL g MEMB A<O>  gmyeses
7@ MEMA DOB1> gy  BFIZ1sA pQ 31 SA_MA_1| BA28 - MEMA A<l> oo 26 9 3 2Py MEM B DO<31> g  BGI8 Isp pg 31 SsB wA 1| BH31 VEM B _A<1> 20 03
By NEM A DO32> gy BB49 [5A pQ 32 SAMA 2| BB27T g NEM A A<2> o 2 % o3 2@y NEMB DO<32> g g B9 Isp Do 32 SB M 2[ BBS7 g MEMBA<2> e
By NEMA DO33> gy AY49 | 5A DQ 33 SA_MA 3| AVB6 g  NEM A A<3> oo 75 o3 0027y MEMB DO<33> gy  BFA7 1B DQ 33 sB_wa_3| BC34 MEM B A<3> 2 0
27@%& SA_DQ 34 SA7W74&‘_’\/M@ 26 93 93 zv@%ﬁiﬁ SB_DQ 34 SB?MA?A«&‘_’VM@ 28 03
7By NEM A DO35> gy BOS1[sA pQ 35 SA_MA 5| BA24 g  NEM A A<5> o 2 % 03 27(Ery—MEM B DO<35> gy B0 Is DO 35 SB_MA 5| BB33 MEM B A<5> 20 03
7By NEM A DOB6> gy B9 [ 5A DQ 36 SAMA 6| AY21 g MEM A A<6> oo 25 o3 o3 2@y NEMB DO<36> gy  BF491sp DO 36 SB_MA_6| BH2T MEM B A<6> 26 03
26, MEM A DO<37> BE48 | sA_DQ 37 SAMA 7| BD21 g MEM A A<7> oo 26 0328 27 Py NEM B DOS37> gy BHI7 I SB DQ 37 SB_MA_7| BG3O MVEM B A<7> 28 9
By NEMA DO38> gy BAS? | 5A pQ 38 SA_M 8l BC22 g NEMA A<8> o 2 % o3 2@y MEMB DO<38> g g  BFS31sp pQa3s SB_MA_8|_BH29 MEM B A<8> 26 03
7B MEMA DO<30> gy AYSL1SA DQ 39 SA_ M 9| BB21 g @ MEM A A<O> oo 2 o3 o3 2@y NEMB DO<39> g g  BISOIsp DQ 39 sB_MA 9| BF29 MEM B A<9> 25 o3
T MEMA DO<A0> gy BOS4 1A DQ 40 SA_MA_10| AVBE MEM A _A<10> 2 93 00 27 Py NVEM B DO<40> gy BFSS ISB DQ 40 SB_MA_10[ AY37 MEM B A<10> 26 03
By NEMA DOXA1> gy AYSS |sA DQ 41 SA M 11| AVR2 g MEM A A<ll> o 2 02 03 27(Ery—NEM B DO<41> gy BHSS fsB DO 41 SB M 11[ BISO gy MEMB ASIl> @ yyaees
o@D MNEMA DO42> gy AW | sp pg 42 SAMA 12| BA20 o MEM A Ac<I2> o 2 % 0@y MEMB DO<A2> gy  BISBIsp pg a2 SB_MA_12| AVBO MEM B A<12> 20 9
By MEMA DO<A3> gy AYSS | sA DQ 43 SA MA 13[ BBAS g MEM A A<13> o 2 % o3 2@y NEMB DQ<43> g g  BHS9 lsp DO 43 SB_MA 13| BAO gy MEMB A<I3>  yryae e
27 MVEM A 44> BD53 | sA DQ 44 SA_MA_14| BE20 - VEMA A<l4> oo 26 03 27 MVEM B 44> BJ54 | B pQ 44 SB_MA_14| BB29 MEM B A<14> 28 93
By MEM A DOA5> gy BB53|sA DQ 45 SAMA IS AWE g MEMAA<IS> gy 9@y MEM B DO45> gy BO54|sp pQ 45 SB_MA 15[ BE28 g MEMB A<IS> i ces
27 MEM A _DQ<46> BES6 | sp_pQ 46 0@y MEMB DO<A6> gy B8 Isp po 4
7By MEM A DO<47> - BAS6 | sA DQ 47 93 27(PryMEM B DOQ<47> = BFS9 | sB pQ 47
7B MEMA DOSA8> gy BOS7 1A DQ 48 03 27(Ery—NEM B DO<A8> gy BAGA IS DO 48
zvmw SA_DQ 49 o3 zv@%ﬁﬁ SB_DQ 49
zvmw SA_DQ 50 o3 zv@%ﬁﬂ SB_DQ 50
27@%& SA_DQ 51 93 zvmw SB_DQ 51
zvmw SA DQ 52 o3 zv@%ﬁﬂ SB_DQ 52
zv@ML“ﬂ SA_DQ 53 o3 zv@%ﬁﬂ SB_DQ 53
zvmw SA DQ 54 o3 zv@%ﬁﬂ SB_DQ 54
zvmw SA_DQ 55 o3 zv@%ﬁﬂ SB_DQ 55
27®_Nw>—“ﬂ SA_DQ 56 93 27®_Nw>_‘_.ﬂ SB_DQ 56
zvmw SA_DQ 57 o3 zv@%ﬁﬂ SB_DQ 57
7By NEM A DOSE8> gy ALGO | 5A DQ 58 03 27 MVEM B 58> AL64 | sB_DQ 58
7B MEMA DOE0> gy AP6LISA DQ 59 03 27 MEM B 59> AMB5 | sB DQ 59
7By NEM A DOS60> gy A0 | 5A DQ 60 03 27 MVEM B 60> AR62 | sB_DQ 60
zv@%ﬁﬂ SA DQ 61 o3 zv@%ﬁﬂ SB_DQ 61
27@%& SA_DQ 62 93 27 MEM B 62> AL62 | sB DQ 62
2 MVEM A DQ<63> AR60 | sp DQ 63 0 27 MEM B DQ<63> AMVB3 | sB DQ 63
26 VEM A BA<0> BA36 | sA BS 0 03 28 VEM B BA<O> = BJ38 | s BS 0
2 M A BA<1> BC38 | sA BS 1 o 28 M B BA<1> pal BDS37 | 58 BS 1
2 am MEM A BA<2> * BB19 | sa BS 2 93 28 MEM B BA<2> - AY29 | sg BS 2
26 qom—MEM A CAS L - BE44| SA_CAs* 53 20 ¢oom}—MEM B CAS L - BH39 sB_cas
26 qOm—MEM A RAS L - BE3G sA_RAS* 53 20 ¢oOT}—MEM B RAS L - B&38 sB_RAS*
2 O NEMA VE L - BA44] SA wE* 0 20 qO—MEM B VE L - BF39] B vier

SYNC DATE=04/26/ 2010
PR T e

CPU DDR3 | NTERFACES

d} Appl e Inc. D
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THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 12 OF 132
Il NOT TO REPRODUCE OR COPY I T
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VWW - 8 AP TOPD T EE . VT

PPVCCSA SO CPU

PLACEMENT NOTE: Pl ease pl ace all
NOTE: Intel validation sense |ines per
HR_PPDG sections 6.2.1 and 6. 3. 1.

sense line resistors on BOTTOM si de.
doc 439028 revl. 0

65 15 12 7
PPIVO5_SO 79 1012 13 14 23 35 39 45 68 70 73 102
— Tof 185
fLACEiNEAR:R1310. 1: 2. 54mm - ;Dg }galgugs 14 23 35 39 45 68|70 73 \N\3 7
R1300 1
% R1302 ws
% 130 PLACE_NEAR=UL000. AS0: 2. 54mm wa2
116w 1% T
NE-LF 116w
402 NE-LF
z R1312 2402 s
52 ss A CPU VI DSOQUT 4021/16w Q 1 2 5% M-LFE CPU VI DSQUT R ui2
T16
R1311
o2 60 qoom}—CPU_ VI DSCLK 402 16w Q 1 2 s LE CPU VI DSCLK R T14
T11
R1310
52 o8 [T CPU VI DALERT_L 402 1716w 1 ’\/\/\/2 59 M- LF CPU VIDALERT_L_R N18
43" PLACE_NEAR=U1000. BS1: 38mm NLE
N14
— PPVCORE_SO_CPU 67 12 14 49 69 105 ML7
_PPIVOS SO 79101213 14 23 35 39 45 68 70 73 102 MLS
104 105’ PPVOORE SO _CPU 6 7 12 14 ML2
=l 507637184
PVOORE SO_AXG 7 12 13 PPVOORE SO_AXG 7 12 13 1549 ML1
1532 &
L18
PLACE_S| DE=BOTTOM L4
PLA | DE=BOTT PPVOCSA_S0_CPU
PLACE_SI E:DB(%r M o CE_S orToq === Is%s A50
Pl 1000. AWLO: 50. Pra—
NOSTUFF 50. 8mm NOSTUFF -
1 1 1 1 1 1 L
R1360 R1362 |'R1366 R1364 R1370 R1368 = B51
PLACE_NEAR=U1000. B47: 50. 8nm 100 100 100 49.9 49.9 100 -
- NOSTUFF NOSTUFF
PLACE_S| DE=BOTTOM v/ 16w Piew Piew 120w Poow Piew o CPU_VECSA VI D<0> AE10
NF- UF NE-LF NE-LF W Ve V- U
CPU_VCCSA_VI D<1 AGLO
402 2 2402 2402 PLACE S| DE=BOTTOM 2012 2201 2402 65 @ =
PLAC NEAR=UL! . F49: .
%2 68 (OO} CE_NEARD1000. F49- 20. 8mm CPU_VCCSENSE P o227
i | A6
92 68 (OOT} CPU VCCSENSE N o=
F49
o2 68 (OO} CPU AXG SENSE P - —
o2 68 (OO} CPU AXG SENSE N -
AWLO
92 70 @ CPU VCCI OSENSE P . 1o
52 70 0T} CPU_VCC! OSENSE -
PLACE_NEAR=U1000. E50: 50. 8mm TP_CPU_VDDQSENSE P - Y0
PLACE S| DE=BOTTOM TP_CPU VDDQSENSE N V20
1 — — ]
R1367 ~
100 o5 (OOT}-CRU VCCSASENSE -
1% .
st TP_CPU DI E_SENSE - A7
2402 - - - -
NOSTUFF CPU_VCC VAL SENSE P - D47
CPU_VCC VAL SENSE N - A8
= CPU_AXG VAL SENSE P - B49
A48
CPU AXG VAL SENSE N -
R1314 |* *|R1313
10K 10K
5% S0
PLACE_S| DE=BOTTOM 116w 116w
NELF NE-LF
PLACE_NEAR=U1000. A46: 50. 8nm FE’LLAAC(‘:EENSAFBELEE&%rTEU\{IU s0.8 402 |, ,| 402
= . : 50. 8mm
PLACE_SI DE=BOT'E%VI 1] |1 = R1365* N
1361 R1363 P R1371 _
100 700 el 7o 9| PLACE_SI DE=BOTTOM Lo
NOST 106 .
NOSTUFF 13 1% NOSTUFF 11200 1% UFF
1/ 16W 1/ 16W M 1/ 20W P .
NF- LF NE-LF 201, =
202, [ | 402 L1201

\VCCSA_0 U1000  vco o seL| A8 CPU VCCI O SEL
VOCSA_1 ShA/UI\IBI?YI_IEB-RéE?/GlE veepQ of AV23 PP1V5_S3_CPU VOCDQ
VOCSA 2 BGA veepa 1| AT23
VOCSA 3 (9 oF 11) vooDQ 2| AP23
VCCSA_4 veoog 3| AL23
\VCCSA_5 om T
VCCSA_6 veepPLL_o| AK6S PP1V8_S0_CPU VCCPIL _R
\CCSA_7 vocpug%
VCCSA_8 veePLL_2| AK61
ngio VCCPQE_0 2¥i PP1V0S_S0_CPU VOCPQE
- 1
Voosa_11 xgif;, oL
\VCCSA_12 vooPce 3| ALl
\VCCSA_13 —
\VCCSA_14 Vss_NCTF_o| BJ60
\VCCSA_15 vss_NcTF_1| BI6
\VCCSA_16 VSS_NCTF_2| BH61
\VCCSA_17 VSS_NCTF_3| B
BE64
i DsouT VSS_NCTF_4, BE;
VSS_NCTF_5
V1 DSCLK VSs_NCTF_s| BD6S
VI DALERT* ~ -
Vss_NCTF_7| BDL
\VCCSA_VI D_0 vss_NcTF_s| F65
\VCCSA VI D_1 (1P VSS_NCTF_9, Fé
Vss_NCTF_10| E64
\/( ENSE - -
VggszxE VSS_NCTF_11 521
= VSS_NCTF_12|
VAXG_SENSE VSs_NCTF_13| BS
\VSSAXG_SENSE VSS_NCTF_14| A60
Vol O_SENSE VSS_NCTF_15( A0
\VSS_SENSE_VCCI O DC_TEST_aa| A4 TP DC TEST M4 =
DC_TEST_A62| A62 TP_DC TEST A62
VDDQ_SENSE DC_TEST_A64| A64 DC TEST B63_A64
VSS_SENSE_VDDQ DC_TEST B3| B3 DC TEST B3 2 |
\VCCSA_SENSE DC_TEST_B6 523
DC_TEST B65| B85 DC TEST B65 C64
VOC_DI E_SENSE DC:TEST:BF1 BF1 TP _DC TEST BF1
\VCC_VAL_SENSE DC_TEST_BF65| BF65 TP DC TEST BF65
VSS_VAL_SENSE DC_TEST_BG2| B& DC TEST BHL B&
BG64
VAXG VAL_SENSE DC_TEST_BG64 Bsﬁ DC TEST BGS4 BH65
\VSSAXG_VAL_SENSE DC TEST Bl =
= DC_TEST_BH3 DC TEST BH3 BJ2
DC_TEST_BH63| BH63  DC TEST BJ64 BH63
DC_TEST_BH65| BH6S
DC_TEST_By2| BJ2
DC_TEST_BJ4| BJ4 TP _DC TEST BJ4
DC_TEST BJ62| BJ62 TP DC TEST BJ62
DC_TEST_BJ64| BI64
DC_TEST_c2| @
DC_TEST_cs4| G864
pC_TEST D1| DL TP _DC TEST DL s
DC_TEST_Des| 265 TP DC TEST D65

715

7 14

710 14

85_88 89 91 100 102
67,2325 26 28 3235 36_39_40 41 46 48
49'50 51 52 54 57 61 62 72 73 80 83 84

105 69 49 14 12 7 ¢ PPVCORE SO_CPU

For Future Conpatibility

\Yeoks)

vee 1

vee 2

\vee 3

\Veolt's

\vee 5

\Vee 6

\Veoltd

\vee 8

\(eoX:]

\Vee_10
vee 11
vee 12
\vee 13
\vee 14
\vee 15
Ve 16
vee 17
vce 18
\vee_19
\Vee_20
\vee 21
\vee 22
\vee 23
Ve 24
\vce 25
Ve 26
\vee 27
Ve 28
Ve 29
\Vee 30
Ve 31
\vce_32
\vee 33
Ve _34
Ve 35
Ve 36
\vee 37
\Vec 38
Ve 39
\VCee_40
\VCe 41
\vee 42
\vee 43
\VCC_44
\Vee_45
Ve _46
\vee 47
\Veolt't:
\Vee_49
\Vee 50
Ve 51
\Vce 52
\Vee 53

H35

uU1000 VCC_54

H31

SANDY- BRI DGE  VvCC 55

H29

MOBI LE- REV1 VCC_56

H25

BGA VCC_57

vce sg| 44

(6 OF 11)
P vec_se| $40

vee 60 88

G4

T VCC_61

vee 62| S32

vee_63| G28

voc_64| G26

vee 65| F45

vee 66| F43

vee 67| F41

vee 68| F37

vee e9] F35

vee_7of F31

vee 71| F29

vee 72| F25

E44

vee 73

voc_74| E40

E38

VCC_75

vee 76| E34

E32

VoG 77

vee 7| E28

E26

VCC_79

vee_gof D45

D43

Vee_81

vce g2| DAl

D37

vee 83

vee_sal B35S

D31

VCC_85

vee_ge| D29

44

VCC_87

vee_ss| 40

vee ol S38

vee ool S84

vee 91| 32

vee 92| 28

vee_o3| €26

vce 94| B4S

vec_gs| B43

vee_os| B4l

vee 97| B37

vce og| B35

vee 9ol B31

vee 100| B29

VCC_101| A44

vee_102| A40

vee_103| A38

VCC_104| A34

vec 105| A32

vec 106| A28

vee_107| A26
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BJS56 |vss o UL000 Vss_ge| AWL6 AGL2 |vss 172 uU1000 vss_258| L20
BJ52 lysg 1 SANDY-BRIDGE  \gg g7| AV6S AF65 |\ss 173 SANDY- BRI DGE vss_259| L16
BJ48 lyss 2 MOBI LE- REV1  vss_ss| AV63 AF63 |vss 174 MOBI LE- REV1 vss_260| L12
BJ40 |vss 3 BGA vss_go| AVS9 AF61 lvss 175 BGA vss_261| L8
BI32 lyss 4 (10 & 11) vss_go| AV57 AF1l |vss 176 (11 O 11) vss_262| K39
BJ24 lyss 5 vss_91| AV50 AF9 |vss 177 vss_263| K33
BJ20 Ivss 6 vss_g2| Av44 AFS |vss 178 vss_264| K27
BJ16 |yss 7 vss_o3| AV38 AES7 |yss_179 vss_265| KL D
BJ12 lvss 8 oM T vss_oal AV31 ADL6 |vss 180 vss_266| J64
BJ8 |uss o vss_os| AV25 ADL4 |\ss 181 T vss_267| 360 60 40 15 12 7 FPVOORE_SO_AXG _PPLVS_SSRSO_CPUDDR ; 1 15 25 75 108
BS6O |vss 10 vss_g6| AV19 AD7_|vss_ 182 vss_268| 56
BG56 |vss 11 vss_o7| A9 AR |yss 183 vss_269| 52 AHES lyaxG 0 uU1000 vDDQ o] BJ36
BG52 |yss 12 vss_gg| AVS ADL |yss 184 vss_270| J48 AH63 |yaxG 1 SANDY- BRI DGE  vbpQ 1| BJ28
BAS |yss 13 vss_og| AUs4 ACB4 |yss 185 vss_271| J46 AH61 |yaxG 2 MOBI LE- REVL  vDDQ 2| B340
BHA4 lyss 14 VSS_100| AUA7 ACB2_|yss 186 vss_272| 342 AH58 |yAXG 3 BGA vDDQ 3| B&32 105 PP1VO5_SO PP1VO5_SO
BG36 lvss 15 vss_101| AUAL ACBO_|vss 187 vss_273| J36 AH56_|VyAxG 4 (8 OF 11) VDDQ 4| BD47 a7303"73%78%68%43 30 80%70°73%183 16,7103 *°
BE&28 lyss_16 Vss_102| AU3S ACS7 |yss_188 vss_274| J30 AGBA lyaxG 5 vDDQ 5| BD43 AVS5 [voe 0 0 U1000 Vo0 O 33| AN20
B&R4 |yss 17 VSs_103| AU28 ABL1 lyss 189 vss_27s| J24 AGB2 |yaxG 6 VDDQ 6 BD39 AV53 lycar 0 1 SANDY- BRI DGE voal o 34| ANLS
B0 lyss 18 Vss_104| AU22 AB9 |vss 190 vss_276| J22 AGBO_|yAXG 7 vDDQ 7| BD31 AVAS — = I ANIs
oM T \vcel 0 2 MOBI LE- REV1 vea O 35!
BGL6 lyss_19 Vss_105| AUL6 ABS lvss 191 vss_277| J18 AFS8 lyaxG 8 vDDQ 8| BD23 AVL7 Jvea 6 3 oa Voo O 36| ANLE
BGL2 |yss 20 vss_106| AVL4 AAST |vss 192 vss_27g| J14 AFS6 |\yAxG 9 vDDQ 9 BB35 AVI5 |voo 0 4 7 11 Voo O 37| AMLL
BS lyss 21 vss_107| AT61 AAL7 lvss 193 vss_279| J10 AE64 lyAXG 10 VDDQ_ 10| AY47 AVIZ e 0 5 I(O POER  yog o 38| ALSS —
BFS lvss 22 vss_108| AT57 AALS |yss 194 vss_280| J6 AEB2 |yAXG 11 vDDQ 11| AY43 ABS Jvea 6 o Voo O 30| AL53
BE62 |yss 23 VSs_109| AT50 A2 |yss 195 vss_281| M9 AEGO |yaxG 12 vDDQ 12| AY39 A6 |von 6 7 Vo o 40| AL48
BES8 |vss 24 vss_110[ AT44 Y65 lvss 196 vss_2g82| M3 ADBS5 [vAXG 13 VvDDQ 13| AY35 A2 Jvoo O 8 oM T vea 0 41| ALLT
BES4 |vss 25 vss_111| AT38 Y63 |vss 197 vss_283| H27 ADB3 |VAXG 14 VDDQ 14| AY31 AW Jvod 0 9 Ve 0 42| ALTS
BESO lyss_26 vss_112| AT31 Y61 lyss 198 vss_28a| H8 ADGL IyaXG 15 VDDQ_15| AY27 A0 e 0 10 Voo O 43| ALLZ
BE46 |yss 27 vss_113| AT25 Y7 _|vss_199 vss_28s| 62 AD58 |G 16 VDDQ_16| AY23 AULS Jvod 6 11 N
BE42 |yss 28 vss_114| AT19 Y3 |vss 200 vss_286| 58 AD56 |\yAXG 17 VDDQ 17| AV46 ATS5 lvod O 12 Ve O 45| AKS6
BE38 |vss 29 vss_115| AT11 Y1 |vss 201 vss_287| G54 ABBS |\yAxG 18 VDDQ 18| AV42 ATS3 |von 6 13 Vo o ae| AL
BE34 lyss 30 vss_116| AT? VB7 |vss 202 vss_288| &80 ABB3 |VAXG 19 VDDQ 19| AV40 AT48 |vea O 14 Vet O 47| AI15
BE30 |yss 31 vss_117| AT3 V16 |vss 203 vss_289| 346 ABBL |yaxG 20 VDDQ_20| AV36 ATL7 Jved o 15 Voo O 48| A2
BE26 |yss 32 vss_118| AT1 V14 |yss 204 vss_290| 42 ABS58 |yAxG 21 vDDQ 21| AV34 ATI5 |ven o 16 Vo & 40| AHLE
BE22 |vss 33 Vss_119| ARS4 Vil lvss 205 vss_291| &6 ABS6 lyaxG 22 VDDQ 22| AV29 AT12 Jvod 6 17 vou 6 so| AHLA
BE18 |yss 34 Vss_120[ AR47 V9 lvss_206 vss_292| &80 AAGA |yaxG 23 vDDQ 23| AV27 ARS8 o O 18 Voo O 51| AHLL C
BE14 lvss 35 vss_121| AR41 V5 |vss 207 vss_203| &4 AAG2 lyAXG 24 o VDDQ 24| AKS5 ARS6 oo O 19 Vea O 52| AF16
BE10 |vss 36 vss_122| ARSS U4 lyss 208 vss_294| &0 AABO yaxG 25 VDDQ 25| A3 ARB2 |viec O 20 Voo O 53| AFLa
BOSS lyss_37 vss_123| AR28 W2 lyss_209 vss_29s| GL6 Y58 |VAXG 26 g VDDQ 26| AU39 AR |vogi 6 21 Vo o nal AEL7
BD7 |vss 38 vss_124| AR22 U60 |yss 210 vss_296| G2 Y56 |vaxGg 27 O E VDDQ 27| AU7 ARZO [vo) O 22 VoA O 55| AELS
BD3 |vss 39 vss_125| AP6S U57 lyss 211 vss_297| &8 VB4 |yAxG 28 vDDQ 28| AUS3 ARLS o o 23 Voo O 20| AELZ
BC6O |vss 40 vss_126| AP63 17 |vss_212 vss_298| F39 VB2 |yAxG 29 E @ vpDQ 29| AU30 ARLG o O 24 Voo O 87| ADLL
BCS6 |vss 41 Vss_127| APST T3 lvss 213 vss_299| F33 W60 |yAXG 30 g VDDQ 30| AU26 ARL4 |vec O 25 Vet O 58| ACLT
BGS2 lyss 42 vss_128| APSO TL lvss 214 vss_3o0|_F27 V65 lvaxg 31 O &  VvDDQ 31| AU24 AP55 |vo O 26 Voo O 20| ACI5
BA8 |vss 43 Vss_129| AP44 R57 lvss 215 vss_301| E60 V63 |VAxG 32 T o VDDQ 32| AT46 AP53 |vodi 6 27 vea o eo| A2
B4 \vss 44 Vss_130| AP38 R50 lvss 216 vss_302| ES6 V61 Jyaxg 33 & —  vDDQ 33| AT42 APA8 oo O 28 vea O 61| ABI6
BAO |yss 45 vss_131| AP31 R44 lvss 217 vss_303| E52 V58 |VAXG 34 % VDDQ_34| AT40 A8 |vea 6 29 Voo O 62| ABLa
BC36 lyss_46 vss_132| AP25 R38 lyss 218 vss_304| E48 V56 VAXG 35 VDDQ_35| AT36 ANSS |vec 6 30 Vo O 63 Y16
BC32 |vss 47 vss_133| AP19 R31 lvss 219 vss_305| E46 T65 |VAXG 36 VDDQ 36| AT34 A2 |vea O 31 Vo O eal Y12 —
BC28 lyss_as vss_134| AP17 R25 lyss_220 vss_306| E42 T63 lvaxG 37 vDDQ_37| AT29 ANGS |vo & 32 Voo O 65| YiL
BC26 |vss 49 vss_135| AP15 R19 lyss 221 vss_307| E36 T61 |vAxG 38 vDDQ 38| AT27 = =
BC24 |vss 50 vss_136| AP12 RL7 lvss 222 vss_308| E30 T58 |VAXG 39 VDDQ 39| AR4S
BC20 |vss 51 vss_137| AP11 RIS lvss 223 vss_309| E24 T56 |VAXG 40 VDDQ 40| AR43
BCL6 |yss 52 vss_138| AP9 R12 |yss 224 vss_310| E22 R64 |vaxG 41 vDDQ 41| AR39
BC12 lyss 53 vss_139| APS P65 |vss 225 vss_z11| E18 R62 |yaxG 42 vDDQ 42| AR3Y
BB6S |vss 54 Vss_140| ANS4 P63 lvss 226 vss_312| E14 R60_|vaxG 43 VDDQ 43| AR33
BB63 |vss 55 vss_141 A7 P61 lvss 227 vss_313| E10 RSS5_lvAxG 44 VDDQ_44| AR30
BBA7 Ivss 56 vss_142| AM1 P11 lvss 228 vss_314| E6 R53 lvaxG 45 VDDQ 45| AR26
BB39 lyss 57 vss_143| AN3S P9 lvss_229 vss_315| E4 R48 |vaxG 46 VDDQ 46| AR4
BBY lyss 58 Vss_144| AN28 PS5 lvss_230 vss_316| D63 N64 |vaxG 47 VDDQ 47| AP46
BBS |vss 59 Vss_145 AN22 NS4 lvss 231 vss_317| B39 N62_|yaxG 48 VDDQ 48| AP42
BAS8 |vss 60 vss_146| AMB1 N47_lyss 232 vss_31g| D33 N6O_|vaxG 49 VDDQ 49| AP40 B
BAS4 Ivss 61 VsSs_147| AW M1 lyss 233 vss_319| D27 N58 |\vAxG 50 VDDQ 50| AP36
BAS0 |vss 62 vss_148| AMB N85 lvss 234 vss_320| 58 N56_|vaxG 51 VDDQ 51| AP34
BA46 Ivss 63 Vss_149 AML N28 |yss 235 vss_321| 54 NS2_lyaxG 52 VDDQ 52| AP29
B2 |yss 64 vss_150[ AL57 N22 |yss 236 vss_322| 50 M9 lvaxG 53 vDDQ 53| AP27
BA38 lvss 65 vss_151| ALSO MB7 |yss 237 vss_323| 46 MBS |VAXG 54 VDDQ 54| A5
BA34 Ivss 66 vss_152| AL44 MBO lvss 238 vss_324| H42 MB3 |VAXG 55 VDDQ 55| A3
BA30 |yss 67 vss_153| AL38 M4 |yss 239 vss_32s| 36 M1 lyaxG 56 VDDQ 56| ANS9
BA26 |vss_68 vss_154[ AL31 MB8 |yss 240 vss_326| 30 MBO |yAxG 57 VDDQ 57| AN37
BA22 lyss 69 vss_155| AL25 MB1 |yss 241 vss_327| €0 MBS |vAXG 58 VDDQ 58| AN33
BA18 |vss 70 vss_156 AL19 MBS lvss 242 vss_328| C16 MB3 |VAXG 59 VDDQ 59| ANSO
BA14 lyss 71 Vss_157| AK16 MO lvss 243 vss_329| €12 M8 |\AXG 60 VDDQ 60| AN26
AYB1 |yss_ 72 vss_158| AK14 M_vss_244 vss_330|_C8 L56 |vaxG 61 vDDQ 61| AN24
AY1l yss 73 vss_159| AKL1 M8 |vss 245 vss_331| B39 L52 vaxG 62 VDDQ 62| AL46 —_—
AY7_Ivss_74 Vss_160| AK9 M lvss_246 vss_332| B33 L48 |vAxG 63 VDDQ 63| AL42
AY3 |vss_75 vss_161| AKS L64 lyss 247 vss_333| B27 VDDQ 64| AL40
AY1 Ivss 76 Vss_162| AJ64 L62 |vss 248 Vss_334| AS6 VDDQ 65| AL36
AMB6 |yss 77 Vss_163| AJ62 L60 |vss 249 Vss_335| A52 VDDQ 66| AL34
A2 lyss 78 vss_164| AJ6O LS8 lyss 250 vss_336| A2 vDDQ 67| AL29
AMSB lyss 79 Vss_165| AJS7 L54 lyss 251 vss_337| A36 vDDQ 68| AL27
AWM yss 80 vss_166| A7 LS50 yss 252 vss_33g| A30
AWMO lyss 81 vss_167| A8 L46 |vss 253 Vss_339| A24
AVBE |yss 82 vss_168| AHL L42 lyss 254 vss_340| A20
AVB2 lvss 83 vss_169| AT L36 lvss 255 vss_341| AL6
AVR8 |yss 84 vss_170[ AGL7 L30 vss 256 vss_342| Al2
A4 lvss 85 vss_171| AGLS L24 lyss 257 vss_343[ "8 A
™ CPU POAER AND GND
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8 7 6 3 2 1
CPU VCORE DECOUPLI NG
Intel recomrendation: 4x 470uF 4nChm 2x 470uF 4nOhm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603, 20x 1uF 0402, 28x 1uF 0402 ( NOSTUFF)
Appl e I nplementation: 4x 470uF 4nChm 1x 470uF 4ntChm (NOSTUFF), 16x 22uF 0603, 4x 10uF 0402, 20x 1uF 0402, 28x 1uF 0201 (NOSTUFF), 4x 22uF 0603 ( NOSTUFF)
PLACEMENT_NOTE ( C1600- C16C7) :
om0 00 22 7« _PPVOORE_SO_CPU Place on bottom side of UL000
JiClFGOO 1 C&F601 1 C&GOZ 1 C&|:603 1 C&F604 1 C&FGOS 1 C&FGOG 1 C&|:607 1 C&FGOS 1 C&FGOQ 1 C1|:610 1 C1|:611 1 C1F612 1 C1|:613 1 C1|:614 1 C1F615 1 C&F616 1 C1F617 1 C&F618 JiC&':(Slg
TH# OTE OTE OTE OTH OTHE OTYE TE OTE OTE TE TE TE OTE OTE T TH OTE TE TH D
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
, L
NOSTUFF NOSTUFF NOSTUFF NOSTUF UFF NOSTUFF NOSTUFF NOSTUFF NOST! NOSTUFF NOSTUFF NOSTUFF
1C16A0 [1C16A1 |[1C16A2 |1Cl6A3 |t C16A4 1C16A5 |1 C16A6 |1Cl6A7 ([1C16A8 [1C16A9 ([1C16BO [1Cl6Bl1 |t ClGBZ 1C16B3 [1Cl16B4 |1C16B5 |1 Cl16B6 |1 Cl16B7 |* ClGBS ClGBQ
B EET T R SR i T =g T T S T T i T i e T ]
Tet Thy PEY P TR PEOTHE Te ThOFE T TR T Y TR T TR TR TR T IR ol
l NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF -
1 C&FGCO s C1F6C1 iR c1e6C2 s C&':6C3 s C&604 S ClFGCE_ 1 C&GCG c1 F6C7
p o T, 8% T, o T, 6% T, 8% T o, T, 8% T, o,
T 8361 8361 8361 8361 8361 8361 8361 8361
PLACEMENT_NOTE ( C1620- C1623) : =
Pl ace near U1000 on bottom side
_]ig.lezo :]203;621_&%&22 Jiciezs
2 e wer 2 %A xsr 2 e wer 2 82 xR
0402- 1 0402- 1 0402- 1 0402- 1
CRI TI CAL
C PLACEMENT_NOTE ( C1624- C16D5): = C
PI ace near inductors on bottom side. )
CRI TICAL [CRITICAL [CRITICAL [CRITICAL [CRITICAL [ CRITICAL | CRITICAL CRI TI CAL CRITICAL [CRITICAL [CRITICAL [CRITICAL | CRITICAL TI CAL CRI TI CAL NOSTUEE NOSTUEE NOSTUEE
C‘?}L(J:}:24 __1C£L(J:;>:25 __1C1626 _ng%%Z? _ng%(:}ZZS _ng}(:}ZZQ _iCé&?O C‘?}L(J:;@l _iC‘?‘}632 __1C1633 __1Cg%(:;>§4 __1Cg%(:;>§5 __1Cg%(:;>§6 __1Cg%637 C1638 C‘?}L(J:}:39 __1C1L(J:;>:D0 __1C16D1 _ng%(:}:DZ 1Cg%(:;>:D3
T AT R R N e ) T e T foons T foons F oo F oo o e T - T o T foons T fooma r o oo
PLACEMENT_NOTE ( C1640- C1645) : J__
Pl ace near inductors on botlt om si de.
CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL |
.| C1640 1C1641 1Cc1642 .| EFBF3 |*C1644
== 470UF- 4AMOHM —421070/9UF- 4MOHM 470UF- ANMOHM = — 4 70UF- 4MOHM 470UF- AMOHM
[ e g [T & SR T B 2 Bt poer
L
CPU VCCl OO VCCPQ DECOUPLI NG .
Intel reconmendation: 2x 330 10x 10uF 0603, 26x 1luF 0402
Appl e | npl ementation: 2x 330uF, 10x 10uF 0603, 26x 1luF 0402
PLACEMENT_NOTE ( C1646- C1671):
1 13185, PP1VO5_SO lPI ace on bottom side of UL000 CPU VCCPLL DECQJPLI NG
B 1C1646 [1C1647 |1Cl1648 |1C1649 |1 C1650 ([1C1651 |1C1652 |[1Cl1653 [1C1654 |[1Cl655 |1Cl1656 (1Cl1657 JiC1658 1R1g30(1 I === B
BT T T TR TE T8 TR TR TR TR TE m croremes 7\ — o T on
—F b 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 5 2 %5 —F b e L%G%L 016865%353 —
1 iV iV By
= PLACE_NEAR=UL000. AK63: 2. 54 mm NO. v:|_ e T pria FP CASE D2 SN 1000, AKGL: 5
1 gl/FBSQ ::151/':660 ::1 gl/':661::1¥1/':662 ::1 gl/':663 ::1 iCl/':664::1 gl/FGGS ::1 iCl/':(:?(:‘)f:‘) ::1 C&/F667 :éC&/FGGS ::1 iCl/':(:?(:‘)g ::1 C&/F670 JiCL%/':(S?l CPU VOCPLL Low pass filter
TH OTE T TE TH TH TH T& TE¥ TH TE TE TE
402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1672- C1681) : JT— —
Pl ace near U1000 on bottom side
oa
R CR i i i i i
Pl ace near i nduct ors on bot t om si de 1
,C1682 , C1683
+ 3030/9LF- 0. 006 M330LF 0. 0060HM
A w ETDT &L SYNC MASTER=K91 M.B SYNC DATE=07/ 21/ 2010 A
= CPU DECOUPLI NG- |
Intel reconmmendation: 1x 10mGhn resistor, 1x 1luF 0402 BTG e bﬂ
2 GNP S
uiZ’w 1 C1684 NOTI CE OF PROPRI ETARY PROPERTY:
0603 e FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
f & FE R T T S OF 132
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VAXG DECOUPLI NG
I ntel

3 2
reconmendat i on: 2x 470uF 4nChm 2x 470uF 4nChm (NOSTUFF), 6x 22uF 0805, 2x 22uF 0805 (NOSTUFF), 6x 10uF 0603, 2x 10uF 0603 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)
Appl e Inpl enentation: 2x 470uF 4nChm 1x 470uF 4nOhm (NOSTUFF), 6x 22uF 0603, 2x 22uF 0603 (NOSTUFF), 6x 10uF 0402, 2x 10uF 0402 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)
PLACEMENT_NOTE ( C1700- C1708) :
= a0 2322 7 _PPVOORE_SO_AXG Place on bottom side of UL000
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
JiClF700 1C1F701 1 C1F702 1 C&IZO3 1 C1F704 1 C&IZOS 1 C&IZOG 1 C&IZO7 1 CEJ_IZO8 1 C1F709 1C1F710 1 C1F7 1 It CEJ_IZ 2 |1 CEJ_IZ 3 It C1F714 1 CEJ_IZ 5 |1 CEJ_IZ 6 LC&J”
Fig T OTH T OTEH T OTE OTE TR OTE OTE OTFE OTHE T TR OTE O OTh Figg
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1718- C1723): 1
Pl ace cl ose to U1000 on bottom side =
NOSTUFF
Jica718 Jici7ae [ici720 [icize1 [icaze2 [ici7es [ici724 |:ci725
TOUF TOUF TOUF TOUF TOUF TOUF TOUF TOUF
o Y ~ 0%, ~ 0%, ~ 0%, ~ 0%, ~ 0%, ~ 2%,
Saoy o8 ST Saoy o8 Saoy o8 Saoy o8 ST ST Saoy o8
PLACEMENT_NOTE (C172l6- C1731): ' J—-
lPI ace near inductors on bottom side.
1C1726 1%&27 | %&28 | %JFzg | %JFso 1%:0%U7F31 1(231;?:32 1013f§3
\ [ 6.3V P \Y T, 6.3V [ 6.3V \ T, 6.3V \
T fglooma T G T2 aibeemn 2 Bfiome 2 fglooma [ fileomn |2 aihcomn 2 o
PLACEMENT_NOTE ( C1734- C1735) : J_
Pl ace near inductors on bottom side. =
NOSTUFF
P C1734 |t C1735 AP C1737
= Z70UF- 4MOHM = Z70UF- 4MOHM Z70UF- 4MOHM
i By [T By ﬁ By
D2T- SM D2T- SM D2T- SM
<
U Vi 2 V g PLI NG I |U v d A 1x 330 FPSL IloNFcieos 5x 1uF 0402
Intel recomendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 ntel recommendation: 1x ute 2xo oo cox
Appl e Inpl ementation: 1x 330uF, 8x 1OUF 0603, 10x 1uF 0402 Apple Inplementation: 1x 330uF, 5x 10uF 0603, S5x 1uF 0402
PLACEMENT NOTE (C1738- C1747): PLACENMENT_NOTE (C1758-C1762):
08 73 20 100 7 PPLVE _SSRS0_CPUDDR Place on bottom side of UL000 o 12 7 _PPVCCSA SO_CPU Pl ace on bottom side of UL000
JiCl738 1C1739 |1Cl740 |1Cl741 [1Cl742 |1Cl743 |[1Cl744 |1Cl745 |2 C1746JiC1747 1 1 1 1 1
WO T T8 ¥ ¥ ¥ ¥ TP U | Chr58 :‘fﬁ >9 :‘fﬁ 60 |* ‘fJ 61 ‘£1F7 62
—|7242g 242g 24§ 24§ 24§ 24§ 24§ 242g 24§ —|;4§ —|;4g}2{ ZAEL%) ZAEL%) ZAEL%) —IZAQE{
Pl ace cl ose to U1000 on bottom side J:‘ 1
:gzes |-cagas . cugso oppst Lgizse |gayss | gagse | cagss '
A P A v i A v A v A o S &% 1C1763 |1 C1764 |2 C1765 | Cl766 101767
&5 &5 &5 &5 &5 &5 T &5 T &5 — QU8 = IQUF —— 1QUF — 29UF TQUF
i ! — ! 2 Se2” 2 $eR’ 2 Se2” 2 Se2” 2 $eR’
Pl ace near inductors on bottom side J_ 603 603 603 603 603
CRI Tl CAL = J_
,Cl756 L
+ %S/?LF- 0. 0060HM =
jl? By J*C1768
B 2 s L 270UF
T 20%
= 2 By
= CASE- B4- SM
Intel recommendation: 1x 10mGhn resistor, 1x 1luF 0402 =
R1700
10/‘\/(\)/1\?2 PP1V5_S3 CPU VOCDQ 7 12
1/1:{0W
R 1 C1757
SYNC MASTER=K91 M_B SYNC DATE=07/21/ 2010
T ———
CPU DECOUPLI NG I |
ST e |
d} Appl e Inc. Imw,_lﬂ
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
R POBLOSOR AGRERS TO THE FaLLow NG~ N
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 17 OF 132
Il NOT TO REPRODUCE OR COPY I T
VAL mans resoen o INWOERPEIITE S OF 105
7 6 5 4 3 2 1



http://laptopblue.vn/

6

SYSCLK CLK32K RTC

104 102 22 20 17 16

PPVCCI O SO _PCH

25 m—‘ﬂ RTCX1

16 _RTC RESET L

NC RTox

RTCRST*

16 _PCH SRTCRST L

4
g

SRTCRST*

PCH | NTRUDER L

K22

1w PCHINTRUDER L g K224 NTRUDER

PCH | NTVRVEN L

C17

6 PCHINTVRVEN L g CI7 ] NTVRVEN

o516 _HDA BIT CLK R

LPC

N34 | HpA_BCLK

33 15 (OOT} JTAG T29 TMS

-
-
s HDASYNCR o L34 I1pa sync
16 _PCH _SPKR & 10 | sPkR
-
o5 16 _HDA RST R L o K34 | L0n ReT+
- .
95 57 M HDA_SDI NO
s _NC HDA SDI N1 34 | pa_sDI NL
s _NC HDA SDI N2 - 4 | HDA SDI N2
s _NC HDA SDI N3 34 | HDA SDIN3
510 HDASDOUTR g A6 I1pa spo
-

2s (o> ENET_MEDI A SENSE_RDI V -2

2s [rmy—XDP_PCH TCK > 22| ITAG TCK
= [ry—XDP_PCH TMVS > 7 ITAG TVE
2 [Ty XDP_PCH TDI > O iTAG TD
= (oo} XDP_PCH TDO o— | 3TAG TDO
sSSPl OKR e T3Ism_ak

Y144 spi_cso*

95 47 (T} SPI_CSO R L
TP SPI_CS1 L

T1{spi_csi*

95 47 (T} SPI_MSI R

V4 | spi_Mmosl

+r e

B | spi_M so

o5 47 [T SPI_M SO

PPVRTC G3H

102 22 20 19 18 17 16

330K iM
5% 5%
1/ 20w 1/ 20w
M M

201, 5 201

R1802*
R1800* 'R1801 20K

| HDA

36 | HpA_DOCK_EN*/ GPI CB3
HDA_DOCK_RST*/

SATA

JTAG

SPI

88 35 34 33 25 10 7 PP3V3_T29
102 22 20 19 18 17 16 PP3V3 SO PCH
72 71 46 22 20 19 18 17 16 3:PP3V3 SUS

PP3V3 SO PCH

‘R1803

20K
5%

1/ 20W
M

201

RTC RESET L 16

PCH SRTCRST L 16

PCH INTRUDER L 46

| NTVRVEN L 16

C18
1

+ C1803
- 1UF

10%
1ov
X5R
402

PCH CLK14P3M REFCLK

72 71 46 22 20 19 18 17 16 T
7

DP_AUX(
SATARDRVR _EN 6 23 a1

16 23 85

PCl E CLK100M PCH N

PCl E CLK100M PCH P

PCH CLK100M SATA N

PCH CLK100M SATA P

Q1850 376S0859
376S0859 VGS 0. 35~1V

‘R1892 |'R1893 |'R1894 |'R1895 |'*R1896
10K 10K 10K 10K 10K

5% 5%
1/ 20w 1/20W

2201 2201

UNUSED cl ock term nations for

5% 5%
1/ 20w 1/ 20w
2201
FCI M MODE

i

o516 _HDA BIT CLK R

PLACE_NEAR=U1800. N34: 1. 27nmm

HDA BIT CLK

102 22 20 19 18 17 16 _PP3V3 SO PCH
LPC R AD<0> ' > LPC AD<0> o 45 47 58 95 PLACE_NEAR=U1800. Y11: 2. 54mm
r—‘—mm—’v\/s%mo W\ A= A502—n R1830°
Fwo/ LADO| 38 LPC R AD<1> i 2 LPC AD<1> 37.4
FWHL/ LADL| 238 Mws%l/zo W\ Al PC AL cmry ‘R1820 ves
FWH2/ LAD! B37 “LPC R AD<2> R1 85%512/;00 A A ZNF3320IIPC AD<2> E 6 45 47 88 28/52 o 36 E ENET D2R N BG34
Fu/ LaDs| 7 LPC R AD<3> ' > 33 LPC AD<3> o 45 47 58 95 3 [TMy—PCI E_ENET D2R P -3
. L -~ R ASSZRIBER SANN RSP ADSS2 sy os 36 ¢oom_PCLE_ENET R2D C N - V32
FWH4/ LFRANE® LPC FRAME R L . > 33 LPC FRAME L o a5 47 88 o 36 ot E ENET R2D C P - B2
e -ECERAME R LRIAGA A\ NN 223 P FRAVE L ooy
LDRQO* E332 - TP LPC DREQO L o 216 PCIE AP D2R N - D53
* T2! EN E
LORQLT GPL 23 - PR =(1FY) o 216 y—POLE AP D2R P -
SER RS gy LPC SERIRQ P Ry o 51 PCIE AP R2D C N 2232
o5 51 PCIE AP R2D C P - 2
SATAORXN_AMB SATA HDD D2R N o a1 04 o s [Ty—POLE FW D2R N - B35
SATAORXP|_AML SATA HDD D2R P o o0 os % Ty POLE FWD2R P - )36
SATAOTXN_AP? TA_HDD 6 a1 94 05 38 PCLE FWR2D C N -2
SATAOTXP| APS - SATA HDD R2D C P oD & 41 00 o5 38 PCIE FWR2D C P - B
SATALRXN_AMLO - TP_SATA B D2RN 100 32 6 PCl E_EXCARD D2R N BF36
SATALRXPLAME o TP_SATA B D2RP 100 %2 6 [my_PCL E_EXCARD D2R P - 530
SATALTXN_AP11 TP_SATA B R2D CN 100 32 PCI E_EXCARD R2D C N - AY34
SATALTXP| AP10 > TP_SATA B R2D CP 100 32 PCI E_EXCARD R2D C P - BB34
SATA2RXN_AD? SATA ODD D2R N a1 0 NC PCIE 5 _D2RN B&37
SATA2RXP| ADS SATA ODD D2R P a1 o NC PCIE 5 _D2RP BH37
SATA2TXN_AHS SATA ODD R2D C N 41 00 NC PCIE 5 R2D CN __ AY36
sATA2TXP| AT SATA ODD R2D C P a1 o NC PCIE 5_R2D CP _ BB36
SATA3RXN_AB8 NC SATA D D2RN 6 NC PCIE 6_D2RN BJ38
SATA3RXP| ABLO TA D D2RP s NC PCl E_6_D2RP B&38
SATA3TXNLAF3 NC SATA D R2D CN 6 NC PCIE 6 _R2D CN AU36
SATA3TXP| AFL - NC SATA D R2D CP s NC PCIE 6_R2D CP ___ AV36
SATAARXN_ Y7 - TP_SATA E D2RN NC PCIE 7_D2RN BG40
-
SATA4RXP|_YS Pl TP_SATA E D2RP NC PCIE 7 D2RP BJ40
-
SATA4TXN|_AD3 TP_SATA E R2D CN NC PCIE 7 RRD CN __ AY40
SATAATXP| ADL - TP_SATA E R2D CP NC PCIE 7_R2D CP BB40
-
SATASRXNL_Y3 O TP_SATA F D2RN NC PCI E 8 D2RN BE38
o
SATASRXP| Y1 Pl TP_SATA F_D2RP NC PCI E 8 D2RP BC38
o=
SATASTXN_AB3 TP_SATA F_R2D CN NC PCIE 8_R2D CN AVB8
SATASTXPL ABL g TP SATAF RDCP PCl E D AY38
PCH \TAl COVP
SATAI covpg_Y11 - SA PCI E_CLK100M ENET N -0
SATAI cowvpl | Y10 PCI E_CLK100M ENET P -
PPVCCI O SO_PCH PCI E_CLK100M AP N AB49
P3 16 17 20 22 102 108 -
SATALED* PCH SATALED L 6 -
PCl E CLK100M AP P
SATAOGR! GPI cp1] V14 DP AUXCH I SO .o RL831 -
SATALGP/ GPI OL9| PL SATARDRVR EN > 49.9 PCI E_CLK100M FWN -8
S €1 = v E— (1 PP PCI E_CLK100M FW P -
[t
SATAZCOW| | ABL3 PLACE_NEAR=UL800. ABL2: 2. 54mm *" 2 2 22 10 [Ty EW CLKREO L - V10
SATA3RCOWPO| AB12 ] 91 PCH SATA3COMP E CLK100M EXCARD N Y37
AHL 95 32
\TA3RBI A PCH SATA3RBI AS
SATAS s 52 (OOT}—PCLE_CLK100M EXCARD P * Y36
PCI E CLK100M T29 N -
o=
PCI E_CLK100M T29 P PO L]
-
s _NC PCI E_CLK100M PE5SN * Vvas
s _NC PCI E_CLK100M PE5P e Va6
16 _PCIECLKRQS LGPl Q14 - L14
TP_PCl E_CLK100M PEBN AB42
AB4
R1878'| R1842'| R1869'| R1877" TP PCIE CLKI00M PEBP - 0
4. 7K 10K 10K 4. 7K
R1846'| R1845" | R1844" s%% 5% 5% 5% %6 16 [TRy—ENET_CLKREQ L -2
1/ 20W 1/ 20W 1/ 20W 1/ 20W gl ML
10K 10K 10K [t W W W 51 23 16 [Ty—AP_CLKREQ L -
126w 126w 126w 2012 2012 2012 2012 2 16 EXCARD CLKREQ L A8
201, 201, 2015 e % 16 [Ty 129 CLKREQ L -2
16233 o0 100 [CE)—PEG CLKREQ L - MO
16 23 31 7 _PEG B CLKRQ L GPI 0656 . E6
1
EXCARD CLKREQ L 16 32
16 35
s 16 88
PEG B CLKRO L_GPI 066 10
16 36 7157 a1 52 25 22 20 7 PPLVS SO
UER
PP3V3 S0 _PCH Rl\ICSSGL‘;EE Rl8lzgg
NOSTUFE 02 23 16 __| TPXDP_CLK100M N 1 5% 120w M | TPCPU CLKI0OM N ;4 o2 10K§ 0
5% 1120w
R1833'| R1834" v20w -
5%2 10K o2 23 16 __| TPXDP_CLKI0OM P 1 % 120w e | TPCPU CLKIOOM P 56 5 w2
11200 11200 \
201, 201,

o5 16 _HDA SYNC R

PLACE _NEAR=U1800. L34: 1. 27mm

R1811
33

oD 57 o5

72 71 46 22 20 19 18 17 16 3:PP3V3 SUS

PERNL
PERP1
PETNL

PETP1 (2 & 10)
av

PERN2
PERP2
PETN2
PETP2

PERN3
PERP3
PETN3
PETP3

PERNA
PERP4
PETNA
PETP4

PERNS
PERPS
PETNS
PETP5

PERNG
PERP6
PETN6
PETP6

PERN7
PERP7
PETN7
PETP7

PERN8
PERP8
PETN8
PETP8

PCl - E*

CLKQUT_PCI EON
CLKQUT_PCI EOP

CLKOUT_PCI EIN
CLKOUT_PCI E1P

CLKQUT_PCI E2N
CLKQUT_PCI E2P
PCl ECLKRQ2*/ GPI Q20
CLKQUT_PCI E3N
CLKQUT_PCI E3P

CLKOUT_PCI E4N
CLKOUT_PCI E4P

CLKQUT_PCI ESN
CLKQUT_PCI E5P

PCl ECLKRQE* / GPI 044
CLKOUT_PEG B_N
CLKOUT_PEG B_P
PCl ECLKRQD*/ GPI O73
PCl ECLKRQL*/ GPI O18

PCl ECLKRQB*/ GPI Q25
PCl ECLKRQ4*/ GPI Q26

PEG_A_CLKRQ*/ GPI 047
PEG_B_CLKRQ*/ GPI 066

104 102 22 20 17 16

PPVCCI O SO _PCH

PEG

FROM CLK BUFFER

R1849 cannot

PLACE_NEAR=U1800. K34: 1. 27

o5 16 _HDA RST R L

LAANZ HDA SYNC

HDA RST L

oD 57 o5

‘R1897
10K

5%
1/20W
M

95 16 _HDA _SDOUT_R

PLACE NEAR=U1800. A36: 1. 27nm
R1813

2201

”\/3\3/\/ HDA_SDOUT oD 57 o 16 SM._PCH 0_ALERT L|
120w 16 _SML_PCH 1 ALERT L
o R1888 b .00\
45 10 [E—SMC SCI_L 2 15w 120w wE 16 PCH GPI 011

@57 95 §

5201 5201 5201

'R1854 |'R1855 |'R1853
10K 10K 10K

5% 5% 5%
1/ 20w 1/ 20w 1/ 20w

201

be used w VCCSUSHDA on SO

2201

SYNC MASTER=K91 M.B

PCH SATA/ PCl E/ CLK/ LPC/ SPI

PLACE_NEAR=U1800. Y47: 2. 54mm
R1890*
90. 9
W 1%
20w
SMVBALERT*/ GPI o11) E12 PCH GPLOL1 16 201,
sweaLk| M4 MBUS_PCH CLK O 5,73,72,78, 39,2
- 51736782280 %5
SNVBDATA| Py SMBUS PCH DATA @ 6 23 26 28 30 32
> 17967822805
SMLOALERT*/ GPI 060| AL2 SM._PCH 0 ALERT L "
smocLk| B - SML_PCH 0 CLK o e o
2 e
sMLoDATAL G2 g8 SM. PCH 0 DATA a0 5
G
SML1ALERT*/ PCHHOT* / GPI o74] €13 SM._PCH 1 ALERT L o
SML1CLK/ GPI o68| B4 SML PCH 1 CLK oo <o o
ML6 e
SML1DATA/ GPI O75, =y SV PCH 1 DATA a5
G
CLKOUT_PEG A NLAB37 o PEG CLK100M N oD o
_PEG A_ -
CLKOUT_PEG A P| AB38 PEG CLK100M P o 7 o
—PEGA_ -
CLKOUT_DM _N_AV22 DM _CLK100M CPU N 10 92
cLkouT_Dm _pLA22 g DM _CLK100M CPU P oo 10 o2
CLKoUT_DP_ N AML2 TP_PCH CLKOUT DPN o>
_DP_| -
cLKouT_DP_p| AMI3 TP_PCH CLKOUT DPP o
_DP_| -
CLKIN DM _N|_BF18 PCI E_CLKI100M PCH N 16 95
CLKI N DM _p|_BE18 PCI E_CLK100M PCH P am s
CLKIN_DOT_96N 24 o PCH_CLK96M DOT_N am e 5
cLkiN DOT_oeP| B24 o PCH_CLK96M DOT_P. am e o
CLKI N_SATA_N_AK7 PCH CLK100M SATA N 16 05
CLKI N_SATA_p| AKS - PCH CLK100M SATA P ) s o
REFCLK141 NL_45 PCH_CLK14P3M REFCLK 16 05
CLKI N_PCI LOOPBACK| 45 PCH_CLK33M POl I N 5 o5
B S e ———
XTAL25_| N|_V47 - SYSCLK_CLK25M SB_R 16
V49
XTAL25_ouT| Y52 Ne
XCLK_Rcowp| Y47 PCH XCLK RCOVP
CLKQUTFLEX0/ GPI Cpal K43 TP_PCH GPI 064 CLKOUTFLEXO
CLKOUTFLEXL/ GPI 065 P47 g TP PCH GPI OS5 CLKQUTFLEXL
CLKQUTFLEX2/ GPI 06| 7 g TP PCH GPI 066 CLKOUTFLEX2
CLKOUTFLEX3/ GPI 57| 49 TP _PCH GPI 057 CLKOUTFLEX3
CLKOUT_| TPXDP_N| AK1A | TPXDP_CLK100M N 16 23 02
CLKOUT_I TRXDP_PL AKLS g | TPXDP_CLK100M P, 16 25 02
CLKI N_GND1_N|_BJ30 PCH CLKI N GNDNL
CLKI N_G\D1_p| BS30 PCH CLKI N GNDP1
o_cLki| M TP CLINK OLK
cL_patar| T11 TP _CLINK DATA
CL_RST1* ;P10 TP CLINK RESET L
R1870"| |'R1871
10K
5% 5%
11200 20w
W

SYNC DATE=10/19/ 2010
——

C} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

CONTAI NED HEREIN | S THE

THE_| NEFORMATI ON
PROPRI ETARY ERTY_OF APPLE COMPUTER,

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

D
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PP3V3 SUS

7 16 17 18 19 20 22 46 71

72 73

83 73

a6 22

6

6

6

NC CRT |G BLUE

NC CRT |G GREEN

NC CRT | G RED

1 8 2

NC CRT |G DDC CLK
NC CRT | G DDC DATA

NC CRT | G HSYNC

NC CRT |1 G VSYNC

184

PCH DAC | REF

'R1951
1K

5%
1/ 20w

M
2201

PPVCCl O SO_PCH 16 20 22 102 104
1
R1
10K905 'R1900
5% 49.9
20w 1 PLACE_NEAR=UL800. BJ24: 12. 7nm
2201 2 201
. DM _N2S N<O> B4 | pv oRxN OOJ%;%RS%% N PO _Rao[ B4 o PO DATA N<O> 002
3 B o=
T DM _N2S N<1> BE20 | pv 1RxN NOBI LE FOI_RxNi| AY14 o  FDI DATA Nel> ™
0o DM_N2S N<2> BGL8 | pp 2RXN FCBGA FOI_Rxne| BE14 o  FOI DATA N<2> 902
o DM _N2S N<3> BG&20 | pm 3RXN (3 OF 10) FDI_Rxna| BHIS o  FDI DATA Ne3> 052
BC12
) DM _N2S P<0> BE24 | pyv oRxp OMT FDI _RXN4 - FDI_DATA N<4> o 02
BC20 FDI_Rxns| BJ @ FDl_DATA N<5> 50
92 9 6 [T DM _N2S P<1> » DM 1RXP ! BGL0 -
FDI _RXN6 @ FDl DATA N<6> o 02
0o DM _N2S P<2> BJ18 | pm 2RxP - BGO e FDl DATA N<7>
w9 DM _N2S P<3> BI20 | v 3RxP FDI _RXN7 - y o
FDI_Rxpo BG4 o  FDI DATA P<0> 002
0296 DM __S2N N<O> A4 | Dy OTXN FDI_Rxp1| BBl4 o FOI DATA P<i> 0 02
0206 DM _S2N N<1> AVRO | v 1TXN FOI_Rxp2| BF14 o  FDI DATA P<2> o 02
929 2N _N<2> BB18 | pv 2TXN FDI_Rxp3| BGL3 - EDl _DATA P<3> 902
0 s DM _S2N N<3> AV18 | pm 3TXN FDI_Rxp4| BE12 @ FDIDATA P<a> 002
BGL2
9296 DM __S2N P<0> AY24 | 5\ oTXP a FDI _RXP5 - FDI_DATA P<5> 02
AY20 FDI_Rxpe| BI10 o0  FDI DATA P<6> 5o
0206 DM _S2N P<1> DM 1TXP LL - BHO o ED_DATA P<7>
02 0 DM _S2N P<2> AY18 | pv 27xP FDI _RXP7 - 5 0
AUL8
oo DM _S2N P<3> DM 3TXP D INTLAWE o Ep T ™
A2 ———— _ - oD
PCH DM 2RBI AS BH21 | pm 2RBI AS FDI _FSyNco| AV12 FDI_FSYNC<0> o0
PLACE_NEAR=U1800. BH21: 2. 54mm FOI_Fsynci| BCLO g POl ESYNG<1> e
1
5510920 PCH DM _COVP BJ24 | pm _zcow FDI _LSYNoo[ AV14 FDI_LSYNC<0> 00
1% B&2S | pm _| Rcowp FDI_Lsvnc1| BB10 g POl LSvNosl> 0 epnoee
/
20w
201 o o
45 25 6 [T)—PM SYSRST L - o svs_reser (L WAKE* @ POE WKE L o 17 25 91 92 65
1 o1 25 (y—EM PCH SYS PVRCK g, P12 | sys PwROK %E CLKRUN'/ GPI 082| N5 gy PM CLKRUN L B o 17 s
wo M PMPCHPVRK g 122 | pyRc re
02210 O PMMEMPWRED o, B3 | prAMPVROK 28 Sus STAT*/GPIo61| B g LPCPURDWNL momyoas
s PM _DSW PWRGD - E22 | ppvrok L SUSCLK/ GPI os2| N4 PM CLK32K SUSCLK R 6
™ - = ———mgp—FPM CLK32K SUSCLKR R oomy
o1 17 [TRy—PM PCH PVROK - L10 | apvRoK (f)g SLP_S5*/ GPI %3&‘%@ 17 45 73
AOm_PMBRSMRST L | g @14 RswRsT* 5 SLP_sax - PMSLP sS4 L [T 7 29 42 45 66 72 25 20 16 7 _PPVRTC G3H
17 (oI} SUSWARN L - K16 | SUSWARNF/ SUSPVIRDNACK/ GPI CBO  SLP_S3* |yF4 - PMSLP S3 L [ © 17 20 45 73
PR PM PVRBTN L | E20] PuRBTN: stP a0 g TPPMSLPAL PP1V8 SO PCH
D 20 22 |102
PD on SMC page
P298 i m—SMC ADAPTER EN & 120 |ACPRESENT/ GPI CB1 TP23| AYL6 TP PCH TP23 R1981! R1915
2. 2K
5 (T)—PM BATLOW L - 101 BATLOW/ GPI O72 PMSYNCH AP14 g PM SYNC oD 10 0 e 390K %
1120w e
POHR L - PO RIx slP_LAn/cPiceol K14y  cPIcpo SIPLANL o 20h, vy
201,
R1909" DF_Tvs| AYL pcH DF Tvs R1980 » 1 5% 120w v CPU PROC SEL L 104
100K 201
5%
11200
201 DSW/RVEN| AL8 PCH _DSWRVEN
2
GL6
SLP_SUS* PM SLP SUS L oD s
= susack* (,CL2 PCH SUSACK L am
DF_TVS: DM & FDI Term Vol t age
Vs
§8{ { 8 VEE Wﬂgﬂ |=I08’h PLACE_NEAR=U1800. T43: 2. 54nm
17 __SUSWARN L R1986 > 0 A1 swioow v  PcH sUSACK L
201
T29 WAKE 102 22 20 19 15 16 PP3V3_SO_PCH
1
05 52 31 25 17 0 I PCl E WAKE_L — PCOE WAKE L [T © 57 25 01 92 0 ng%}(
MAKE_BASE=TRUE 5o
11200
W
201,
PM KRUN L
22 20 10 10 17 3 7 PP3V3 SUS CLKRU 6 17 a5 47
24%%3193 35 98 7 ¢ PP3V3_S5
EREAEZ IS
o 19 10 17 16 7 PP3V3_SUS
33385
1 1 1 1 73 45 20 17 6 _PM SLP S3 L
R1925 R1985° | R1982°| R1983 1517 PM SLP _SUS L
1K 1K 10K 10K
1120w 1120w 120w 11200 7345 17 PMSLP S5 L
201, 201, 201, 2015 75 66 a5 a2 20 17 PM SLP S4 L
SUSWARN L 1 R1921"
GPI Q29 SLP LAN L 4, 10055“
PM PWRBTN L 17 23 45 i 2%»/

PCl E WAKE L

6 17 25 31 32 85

201

R1923"
100K

5%
1/ 20W
M

201,

R1924"

100K
5%
1/ 20w
M

201,

L 4

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

| NTERFACE

DI d TAL DI SPLAY

SDVO_TVCLKI AP43 @ NNC SDVO TVCLKI NN R
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP R
SDVO STALLNLAMAZ o) NC SDVO STALLN .
> o
SDVO_STALLP| AMH0 o  NC SDVO STALLP .
SDVO_INTNLAPSS o)  NC SDVO I NTN .
SDVO_INTPLAPA0 o  NC SDVO INTP .
SDVO_CTRLCLK| P38 & DP1GDC AK o 80 84
SOVO_CTRLDATA| M9 g DPIGDDCDATA  csou
DDPB_AUXN[AT49 DP |G AUX CH N 5 80 s
ATA7
DDPB_AUXP) DP_I G AUX P o 84 0
DoPB_HPDL AT40 @  DP 1G HPD o s
Dops ON[AVA2 o TP DP 1G B MN<O>
ooPB 0P| AVA0 g TP DP IG B MP<0>
DDPB_1N| AV45 TP DPIGB MN<>
poPB_1pP| AV46 [P DPIGB MP<I>
DDPB_2N| A48 . TP DP 1G B M.N<2>
DDPB_2P - TP DP 1G B M.P<2>
DoPB_3N| AVA7 g TP DP IGB MN<3>
DoPB 3P| AVA9 oy TP DP IGB MP<3>
DoPC_CTRLOLK[ P46 g NCDPIGC CIR Ok .
DDPC_CTRLDATA| P42 g NC DP IG C CTRL DATA .
DDPC_AUXN|_AP47 NC DP 1 G C AUXN R
DDPC_AUXPL AP49 g NC DP I1G C AUXP .
DoPC HPDLATS8 o NCDPIGC HPD R
DOPC ONLAYA7 o NC DP 1G C MN<O> s
DDPC_OP| AYA9 g NCDP 1G C MP<O> .
DoPC_IN[AYAS o O NC DP 1G C MNk1> .
DoPC_1P[ AYAS o NCDP 1G C MP<l> s
DoPC_2N| BAT g NC DP 1G C MN2> .
DoPc 2P| BA8 g  NC DP 1G C MP<2> .
Dopc 3N BB47 o NCDP IG C MN<3> s
popc 3P BRSO o NCDPIGC MP<3> .
DDPD_CTRLCLK| M43 & NCDPIGDCIR OK .
DDPD_CTRLDATA| MB6 @=NC DP 1G D CTRL DATA .
DDPD_AUXNLATAS gy NC DP 1G D AUXN .
AT43
DDPD_AUXP} S NC DP_| G D _AUXP 6
poPD_HPD[ BTH1 o, NC DP IG D HPD R
DoPD_ON[ BB4S o NC DP 1G D MN0> .
poPD 0P BB4S o  NC DP IG D MP<0> .
poPD_IN BF44 o NCDP IG D MN<1> R
oopp_1pP| BE44 g  NC DP 1G D MP<i> R
poPD 2N BF42 g  NC DP 1G D MINe2> R
poPD_2p| BE42 - NCDPIGD MP<2> R
DoPD 3N BJ42 o  NC DP 1G D MN3> .
DoPD_3P| B2 g  NCDP 1GD MP<3> .
lacamimin

d} Appl e I nc.
®
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83 18 8

PP3V3 SO PCH

102 22 20 19 17 16

R2010 10K iznp 2 PCI_INTA L - 0] PR U18(|33% usBPONL 24 o o USB HUBL P N D oo
R2011 10K 1 z\Anz VW M 200 pg | NTB L - 38 PiReE NOBI LE USBPOP| A24 o g  USB HUBL UP P G 21 o8 USB HUB 1
R2012 10K 5% 1/ 20W G 201 D H38 i
LAANZ PCl_INTC L - o Pl R FCB 25
R2013 10K o % 2w M 2ot PCl_INTD L - 88 1 p| RQD* (5 OF 10) USBPIN 51N Unused
N 55w 201 - 9 T usBP1P B25 o g NCUsBIP
<26 B 2N
R2016 10K 1 pp 2 o JTAG GMUX_TNG o 28 [ REQ*/ GPI 050 USBP; 726 $ £B - Unused
R2017 10K 3 p\A'A2 ™ 1:2"‘” W 29 poH GPIcB2 - | REr/ epics2 USBP2PL —— g BB 2E
R2018 10K 1pnn/z o0 V2w W % pg Regs L > 0 | REGe*/ GPI B4 usBPaN 28 o g  NC USB 3N Unused
5% 1/ 20W VF 201 usapap|_H28 NC USB 3P
15 _PCH PO_GNT1 L 27 | a1/ aPl OBl UsBPANL 28 g NCUSBAN 000 Unused
10 _PCH POl GNT2 L o~ 22 | anr2r/ epi B3 UsBPAPL 28 gy NCUSB AP
) N F46 *
w PCH PG _GNTS - GNT3*/ GPI CBS usePsN 28 g9 NCUSBEN Unused
R2030 10K LAAAZ PCI_INTE_L - 2 | PIRGEr GPL 2 USBPSP| A28 g NCUSB SR
R2014 10K LAAAZ S% 12w M 201, AUD I P PERI PHERAL DET - A0 | p| RgF*/ GPI B 9
R2031 5% 1/ 20W M 201 g caz USBPEN B_6N Unused
10K 3 NAA2 ss T29 MU INT L - Pl RQG"/ GPI O4 usepeR|_B29 NC_USB 6P
5% MWW 201 AUD 12C INT L - 2 PRrIPIs B —
N28 NC USB 7N d
PA PME L K10 . [a USBP7N| Unuse:
s NC POl _PME - PMVE USBP7P| VP8 gy INC USB 7P
PLT RESET L 6 *
2 29 25 T} S| - q PLTRST’ usePeN_L30 _ USB HUB2 UP N 24 04
o 25 (gELPC CLK33M SIC R o H9 | g kouT PO UsePep| K30 o o USB HUB2 P P @E o USB HUB 2
(o LPC CLK33M LPCPLUS R :_ M3 | o kaut_Pai 1
” 348 - usBPoN_S30 USB_CAMERA N n
7 _LPC CLK33M GVUX R - CLKOUT_PCI 2 Usepop| E30 USB_CAMERA P Canera
s NCPO CKSBMQUIS o, K42 IgkouT PCi3 e, % PP3V3_S3 §7,8,24 25 29 30 31 32 43 49 50 54 55 73
2 PCH_CLK33M PCl QUT M0 | cLkout_Pal 4 usP1oN S0 gy NCUSBION PP3V3 SUS 71617 19 20 22 46 71 72 73
UsBP10P| 230 g NC USB 10P _ Uhused
L IG A DATA N AN48 N use
o4 83 (OOT} VDS | G 0> - Ve LVDSA_DATAO usBP11N_L32 B 11N
94 o8 (COM}—LVDS 1 G A DATA N<l> = Q LVDSA_DATAL* useP11p| K32 NC_USB 11P 1
94 88 LVDS 1 G A DATA N<2> & 47 LvDsA_DaTA* m ———— Unused R2065 'R2061 rR2068
< = 259 - @2 10K
01 8 NC LVDS | G A DATAN<3> A LVDSA_DATA3* USBP12N NC USB 12N 59 10K 120067 10K
Q= A s @ ———Q EDeodEt Y 11200 5% 5%
os 00 (OOT}—LVDS 1G A DATA P<O> o— N7 | LvDsA_DATAO USBPIZPl —= gy S0 2E Unused 201, o 10K o
o4 55 (CgT}LVDS 1G A DATA P<1> -9 | LvDsa paTAL useP1aN B2 g g NCUSBIIN . 220 . 320w 220
- |
% s (QOT}—LVDS | G A DATA P<2> K49 | LvDsa_paTA2 USBPL3P| A32 g  NC USB 13P RQOI%E R2062" %864 220
. NC LVDS |G A DATAP<3> AJ47 || yDSA DATA3 Unused 10K 10K s R206O!
A A S ———— &3 11200 5 20w
BRBI PCH B_RBI AS
5 0 (OMLVDS 1G A CLK N 3% Lvpsa_aik- UESBRB;A?SOB33 \ g = 201 5 vy 5201 10K
0 o8 L | K_P AK407] | vpsA_cLK 8 212 1200
94 88 L B_DATA N<O> AHA5 || vDSB_DATAO* > Ald 201,
)| * AP EN
L | G B DATA N<1. AHAT7 | OC0*/ GPI 069 - 73 31 PVWR
o4 58 (OOT}—LVDS 1G > - LVDSB_DATAL oc1+/ aPl oso| K20 o USB HUB SOFT RESET L 25 24
04 55 (OO} —LVDS |G B DATA N<2> = LVDSB_DATA2* B17 DCON
. NC LVDS |G B DATAN<3> o "F45] LvDSB_DATAZ* oc2n/ P o4 - SO STATE RST L 2
g @=——Q - ocst/arloi2l G166 g ENET_PWR_EN 2
o4 o0 (OT}—LVDS |G B DATA P<0> o— 3 | LvDss_DATAO ccar/aPlosa L6 o PCH GPIOI3 OCA L o
o4 o0 (oOT}—LVDS |G B DATA P<l> o— 119 | Lvpss pATAL ocs*/ P ol A6 o SDCONN_STATE CHANGE 2
o4 50 (OOT}—LVDS | G B DATA P<2> o—F47 | LvDsB_DATA2 acs*/ aPl ool D4 o PCH GPIOIO OCB L
s NC LVDS | G B DATAP<3> AF43 || vDSB_DATA3 oc7*/ GPl o14]_C14 - PCH GPI 014 OC7 L 23
. TP LVDS 1G B CLKN o—F404 LvDsB_cLk*
@5 qOOTTP_LVDS |G B CLKP o3| LvpsB_aLk
f
PCH LVDS | BG - 237 LD 1BG RQQZ(G)
X s _NC_PCH LVDS VBG AF36 | LvD vBG 1%
11200
R2050 AE4S W 7 PLACE_NEAR=U1800. B33: 2. 54mm
. 37K LVD_VREFH 201,
PLACE_NEAR=U1800. AF37: 2. 54nm v zéz“v = LVD_VREFL
201, JT- o6 qom—TP_LVDS |G BKL PWM o— 2% L BKLTCTL
o0 10 0 (OOT}—LVDS 1 G BKL ON - J47 || BKLTEN
= o6 10 0 qoOT}—LVDS | G PANEL PVR P M5 || vDD EN L
s _NC LVDS 1G CTRL ALK T45 | | cTRL_CLK
s _NC LVDS |G CTRL_DATA P39 | | cTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o (OOT—LVDS | G DDC DATA - K47 | |_pbc_DATA

LVDS | G BKL _ON

LVDS | G PANEL PWR

88 18 8

3
O
=
al

PCH PCl GNT3 L

PCH PCl GNT2 L

PCH PCl _GNT1 L

NOSTUF
o S
10K
10K 5%
1/ 20w M

NOSTUFR
R2054
10K
5%
1120w
M

201,

O
e
o

A

~
5%
S

'R2055
100K

5%

1/ 20w

M
2201

SYNC MASTER=K91 M.B SYNC DATE=10/ 20/ 2010

PCH PCl / FLASHCACHE/ USB

d} Appl e Inc. D
<)

NOTI CE OF PROPRI ETARY PROPERTY:
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22 20]

88 33 23 19 8

VWW - 8 AP TOPD T EE . VT

8 19 33 88

19 23

19 32 36

SYNC DATE=10/20/ 2010

PP3V3_S0_PCH
23 19 [THy—PCH GPI Q0 -7 [BvBUSY/ Pl 00 U18_(|33% CLKOUT_PCI E6N v4g NC PCIE CLKL0OM PE6N . 16 17 18 19 20 22 102
CLKOUT_PCl E6P| V4 NC_PCI E_CLK100M PE6P
%19 s [y FWPLUG DET L P22 | TACH GPI 0L N%GIRE - R ° R2150*
10K
JTAG I SP_TCK o0 10 [Ty GMUX L NT PR | VYot TRe e (6 OF 10) cLKouT_pcl E7TNL V38 NC PCIE CLK10OM PE7N. s o
E38 oM T cLKoUT_Pal E7P| V37 NC PCl E CLK100M PE7P R s
4119 ODD PWR EN L 102 22 20 19 18 17 16 PP3V3 SO _PCH 46 45 19 SMC RUNTIME SCI L TACH3/ GPI O7 - . 201, R2155
10K
G0 P4 PCH _A20GATE
o8 19 _GVUX_| NT (IPY - NC}— &1 &8 M SC A20GATE o= NOSTUFE 120
R2190 wPCHGPIO2Z g G4 |IAN PHY_PWR CTRL/ GPI OL2 R2170 20,
100K PCH GPLOLS apy @ | o PECI | AUL6 PCH PECI 1 z_ CPU_PEQI 10 45 52
1 PL { 5 17 20W
120w PD on audi o page i 19 __PCH INIT3V3 L
. . " 201, 62 2 AUD | P TCH EN 2 | SATA4GP/ GPI OL6 2 ROl N (5 e PCHRONL
R2111 R2112 R2113 10 R2140
20K 10K 10K 47 6By LPCPLUS GPI O . TACHO/ GPI 017 P AY11 PCH PROCPVRGD 1.0 5 PVWRGD 1o 25 52 %Téj(:)ﬁ
S S S WVR@—‘—HTMVV\TRZ'I%@
20w 20w 20w o119 qm)—COD PWR EN L &— | soLock arl ce2 201 390 S
201, 201, 201, s THRMTRI P [JAY10 o 46 PM THRMIRIP L R 1 2 PM THRMIRI P_L M o %2 1/ 20w
(PU necessary?) 19 _PCH GPI Q24 GPI 24/ MEM_LED - A e
1/ 20W 2
L E16
= = = s ree m_SNC = e et TPlERIC ALL RSVD TPs NC-ed per | NTEL approval 201
| SOLATE_CPU MEM L P8 | epi co8 =
2 23 (T} LATE CPFUMEML o, P8 BJ2
0 2 %R 102 22 20 19 10 17 16 _PP3V3 SO PCH
3510 _T29 SWRESET L Kl | sTP_PCi*/ GPI B4 — Trsl BH2
(NC-ed per Intel chklist) NC GPI 85 K4 | P o8s & Tea| BURe ro195t| Ro196t| NBIET:
23 10 _PCH_GPI 086 SATA2GP V8 | sATA2GP/ GPI CB6 Trs| BSHRc 10K 10K 10K
R 11200 11200 11200
71 46 22 20 19 13 17 39 7 PP3V3 SUS 05 3 23 19 0 (OT}JTAG | SP TCK P | sataserr epr a7 Tro| AGR 205y 2055 201,
R2194! w2319 6 JTAG I SP_TDO N2 | sLoaDr GPi B8 o7l A8 129 SWRESET L o us
1
R21903:| RR192 10K o 33 19 5 (pT}—ITAG ISP TDI M8 | SDATACUTO/ GPI 039 AR SMC_RUNTIME SCI_L 10 a5 16
100K 1ok u 23&% T13 TRE—X PCH GPI 049 SATASGR x
5% 1/ 200 M 73 19 (00T} WoL_EN PCl ECLKRQ6*/ GPI 045 AK4
201, 2 23 10 _PCH GPI 46 PCl ECLKRQ7*/ GPI 046 P10 Si8ne
Vi3
R - SDATAQUTL/ GPI O18 P11l MO\ 00 35 34 33 25 19 16 7 PP3V3_T20
ENET L V3
PCH GPI 012 i a6 32 19 (OOT} OW PWR SATA5GP/ GPl 049 TP12| H3 NC
PCH GPl Cp4 10 56 47 19 6 SPI ROM USE MLB D6 | api 057 P13l AR .
Pl E B X
SPI ROM USE MLB 6 19 47 s6 o _PCH GPI 058 TACHA 40 | TacHas el os8 v RQllgoE
(PUs necessary?) TP14L Y NC 0K
10 _PCH GPI 0B9 TACHS B41 | TAcHS/ GPI 069 ANE vy
o1 TP15_)<NC i
| TA
10 _PCH GPI O70 TACHE TACH6/ GPI O70 P16 Y2 ne
| O71_TA A40
10 _PCH GPI O71_TACH? TACH?/ GPI O71 17 K2
¢ 1,PP3V3 T20 Aﬁ VSS_NCTF 9 P18l L33\ c JTAG ISP TDI
g | VSSNCTR 0 P10l AR PCH GPI CB6 SATA2GP
o 15 17 35 PP3V3 SO PCH VSS_NCTF & > ENET_LOW PWR
1 A6 | yss NCTR Tr20l AR R2198" %
- 25 ] vss_NCTF Troa| B22 Tox . Re116
e Nl ol el oK
B3
R2160'| R2184'| R2185'| R2186" ——| VSS_NCTF TP22L X NC 2, 20w
10K 10K 10K 10K VSS_NCTF B 201 5
TP24
R SR S S BDL | vss_notr &ZR@
201, 201, 201, 201, Bg‘g VSS_NCTF TP2s| BEZR -
VSS_NCTF B = =
BE49 | yss NCTE r26{ R
BF1 | vss_NCTF P27 BERR -
BF49
VSS_NCTF B
— TP28
JTAG I SP_TDO 019 53 0 BR | yss NCTF —RRe
FW PLUG DET L o 10 3 B&48 | yss NCTF L P20l BZRc
FW PVR EN 19 39 B | yss_NCTE BE:
— P30
PCH GPI Q0 10 22 BHA7 | yss NCTF —5Re
B4 | yss_NCTF TP31| BRI
BJ44
VSS_NCTF BG
BJ45 | yss NCTF a2 Rk
BJ46 | yss NCTF P33 AGR
BJ5
woL EN VSS_NCTF
e 7271 46 22 20 19 10 17 16 7,_PP3V3 SUS 536 | ves norr TP3a| BEZR
NOSTUFF | NOSTUFF Cz VSS_NCTF TPas| ALR
Ca
R2114* R2115'| R2117* VSS_NCTF Tras AG
10K 10K 10K Dl | vss NCTF A%Re
20w 20w 20w D49 | vss_NCTF ne_1l P37 ne
M M M E1 - -
2015 201, 201, VSS_NCTF
PCH GPI Q15 19 E49 | vss NCTF I NI T3_3v+ (5114 PCH INIT3V3 L 19 This has internal pull up and should not pulled I|ow.
PCH GPI Q46 19 23 F1 | vss_NCTF TPas | A2 THI'S SIGNAL |'S | NTENDED FOR FI RWMRE HUB AND VWE ARE NOT USING I T.
= F49
VSS_NCTF Pay ACS
7271 56 40 40 29 23 78 29 22,20 177 o _PP3V3_Sb A8 | 15 vss1 P39 %25
33 }7°15 PP3V3 SO PCH l AK11 | 15 yss2 Trao [ AR
. = AHLO | 15 vss3
. . X X Rzll% & AK10 | 5 vssa
R2175° | R2174 R21737 | R2172 o B
10K 10K 10K 10K 11200 W7 | vsSADAC
20w 20w 1/2%?/ 1/2%?/ 201, SYNC VASTER=K91 M.B
M M
201, 2015 201, 201, e —— o us = PCH M SC
Appl e I nc.
TR T E— -
19
PCH GPI O70_TACH6 19 NOTI CE OF PROPRI ETARY PROPERTY:
PCH GPI O71 TACH? 19 THE | NFORVATI ON OONTA NED HEREI N | S THE

RI ETARY PROPERTY OF "APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG
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VWW - 8 AP TOPD T EE . VT

VCCACLK pin left as NC per DG Né‘%ﬁv CLK U1800
COUGAR- PO NT
T16
B Vocosve_3 MBI LE VSREF| P34 PPSV SO PCH VSREE -
TP PPV SUSBYP V12 |DOPSUSBYP (8 & 79%suss_3 5_cri 0 N0 PP3V3 SUS 716 17 18 19 20 22 45 71 72 78
22 PP3V3 SO PCH VCC3 3 CLK F T38 |yoc3_3_4_cLk veesus3_3_6_Gel o N22
veesuss_3_7_cel o P20
VCCAPLLDM 2 pin left as NC per DG NESR3 IvocAPLLDM 2 vocsuss 3 8 aPl O P22
AL29 T
104 102 22 20 17 16 __PPVOCI O SO PCH \VCCl O_12_PLLCLK E_J VCe3_3_2_cPl O AALG PP3V3 SO PCH 1o 17 18 10 20 22 102
AL24 left as NC per DG NAR4Iborsus o ik b8 vocs_s_s_eri o V16
= Vi 1 | T34
104 102 22 20 17 16 PPVOOI O SO_PCH AAL9 |vocAsw 3 CLK p VB3 1LEg
AR21 |\ocAS
A4 x a:g:gi VCC3_3_0_SATA[ AJ2 PP3V3 SO PCH 16 17 18 19 20 22 102
AA26 |\/OCASW 6_CLK VCCl O 5_PLLSATA| AF13
AR27_|\ocas
yvera WT_aLK VCCI O_15_SATA3| AHL3 PPVCCI O SO PCH 1617 20 22 102 108
AA31 VOCASW 8_CLK VCCl O_16_SATA3| AH14
\vecAsw 9_cLk ==
AC26 |vccasw 10_CLK VCCI O 9_PLLSATA3| AF14
AC27
TSI VOCAPLLSATA| AKJ N\~ VCCAPLLSATA pin left as NC per DG
AG3T |yccasw 13 K B & VOOVRM 1_saTa| AF11 PP1V8 SO 671420 25 71 72 88 102
AD29_|\ocasw s
AD3L x *E*&E 2 b VCCOl O _6_SATA| ACL6 PPVCCI O SO PCH 16 17 20 22 102 104
o= 3 veal 0_7_SATA| ACLY
V@1 \/CCASW 16_CLK Vo O 8 SATA| ADLT
V23 [\/ocASW 17_CLK ==
Vo4
i \VCCASW 18_CLK L VocASW2_M sq T2 PPVOCI O SO_PCH 16 17 20 22 102 108
e \VCCASW 19_CLK 8 v sd V2L
\VCCASW 20_CLK s Veoaswl T19
VB1 | V21 OLK VCCASW 0_M SC|
VB3 |\ocasw
PCH out put, for decoupling only v V22 CLK VCCl O_0_USB| N26 PPVCCI O SO_PCH 16 17 20 22 102 104
PPVOUT _G3 PCH DCPRTC N16 |pcprTC vcal o 1_uss| P26
M N_REGK_W DTFFO. 2 m M N_LI Ne_W BTFE0. 2 P28
= o VCCI O_2_UsB|
1 C2256 102 88 72 71 25 20 14 7 ¢ PPLV8 SO Y49 lVoovRM 0_CLK 8 oo o3 uselT2?
0. 1UF ) S
S 22 _PP1VO5 SO PCH VCCADPLLA F_BDA7 |yccADPLLA vea 0 4_uss| T29
Cel PP1V PCH VCCADPLLB F_BF47 |ycocal
402 = 05_S0 P VCCADPLLE veesus3_ 31 use| 123 PP3V3 SUS 71617 18 19 20 22 46 72 72 73
104 102 22 20 17 16 __PPVCCI O SO _PCH AF17 lvool 0 13_aLK VCCSUS3_3_2_uss| T24
= vees 3_uss| V23
PLACE_NEAR=U1800. N16: 2. 54nm 104 202 22 20 17 10 _PEVCOLO-SO PCH AF33 lveeDl FFCLKN O v ﬁ??{mn Voa
. AF34 |\oop CCSUS3_3_4_|
AG3A x Eigizi vocsus3_3_9_uss| P24
- vCCl 14_PLLUSB] T26 PPVCCI O SO_PCH
PLACE_NEAR=U1800. V16: 2. 54nm 104 102 22 20 17 16 _PPVCOI O SO_PCH AGB3 lyocssc 001014 ioarE0 E2 0z a0
us|_M26 PP5V_SUS PCH VSREFSUS
N WoTZ R e s eSSy A8 JocessT s N
O E L NEG T = A
220 Nl Iborsus_1_oik DCPSUS_3_SUs| ANZRi= NC-ed per DG
0. 1UF NC-ed per DG NCWE2|DCPSUs_2_cLk VCCsSUS3_3_0_sus| AN24 PP3V3 SUS 71617 18 19 20 22 46 72 72 73
200
28
e 104 102 22 20 17 16 _PPVCCI O SO PCH BJ8 |y prROC | O g vecsusHDA| P32 PP1V5 S0 T s s
g 10 mA Max, 1mA Idle
L 25 17 16 7 PRRIC GaH A22_|yeerTe g *

PLACE_NEAR=U1800. A22: 2. 54mm

1 BEAEE-

EAREUTE6S: A35: 2. B4

PPVCCI O SO _PCH

104 102 22 20 17 16

AA23

1.44 A Max, 474nmA ldle

PPVCCI O SO _PCH

104 102 22 20 17 16

AC23
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>
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A3 [yss U1800 Vss| AKae
24 |yss COUGAR POl NT o[ AKS
B9 |va NOBI LE erALs

b lvss FoBGA vss| ALL7
AAL7 |\sg (9 OF 10) vss| AL19
A2 |yss Secr vss| A2
AA3 |vss vss| AL2L
AR33 |\ss ves| AL23
AR3Z |\/s5 ves| AL26
ABLL |\ss vss| AL27
AB14 |\/sg ves| AL3T
AB39 |\ss ves| AL33
ABA |\ss vss| AL34
ABA3 |\s5 vss| AL48
AB5 |yss vss| AMLL
AB7 |vss ves| AMLA
ACI9 |yss vss| AVBE
A |ves vss| AVBS
AC21 |yss vss| A3
AC24 |\/s vss| AVA5
ACG3 |vss vss| AVEG
AC34 |yss vss| AW
A48 |yss vss| AN2
ADLO |\ss vss| AN29
ADLT |\sg vss| ANB
ADL2 ANBL
vss vss|
ADL3 |\sg vss| AP12
ADL4 |\/sg vss| AP13
ADL6 |vss vss| AP19
ADL9 s vss| AP28
AD24 |\/s5 vss| AP30
AD26 |\ss vss| AP32
AD27 |\yss vss| AP38
AD33 |\ss vss| AP4
AD34 |\s5 vss| APa2
ADB6 |\sg vss| AP46
ADB7 |\ss vss| AP8
AD38 AR2
vss vss|
ADBY |\sg ves| AR4B
ADA |yss vss| ATLL
ADAO /s vss| AT13
ADAZ /s vss| AT18
ADA3 |\ss vss| AT22
ADA5 |\/ss vss| AT26
ADA6 |\ss vss| AT28
ADAT |\ss vss| AT30
ADB |yss ves| AT32
AE2 |\ss vss| AT34
AE3 |yss vss| AT39
AF10 |yss vss| AT42
AF12 |\ss vss| AT46
AF16 |yss vss| AT7
AF19 |yss ves| A4
AF24 AUBO
Vss vss
AF26 |\ss ves| AVIT
AF27 |vss vss| AVL6
AF29 |\ss vss| AV20
AF31 |yss ves| Av24
AF38 |\ss vss| AV30
AF4 AV38
vss vss|
AF42 |\sg vss| Ava
AF46 |yss vss| Av43
AF5 AVB
vss vss|
AF7 |vss ves| A4
AF8 |yss vss| AWL8
AGL9 AV
vss vss|
AR |vss vss| Ave2
A1 |yss vss| A6
AGA8 Vss vss| A28
AHLT |\ss vss| AvB2
AFG AVBA
vss vss|
AH36 Vss vss| AVB6
AH39 |yss vss| AW0
AH4A0 Vss vss| A8
AHAZ |\ /s vss| AV12
AHAG |\ss vss| Ar22
AHT |vss vss| Av28
AJ19 |yss vss| AY4
AI21 |\ss vss| Ava2
AJ24 |\s vss| AY46
AJ33 |yss vss| AY8
AJ34 |\ss vss| BLL
AK1Z |\sg vss| B16
AK3 |vss vss| B19
AK38 Vss vss| B23
AKZ |\ss vss| B27
AKAZ |\ss vss| B3L

B35 [\ss U1800 vss| 48
B39 |ygs COUGAR- PO NT ggf H10
B43 MOBI LE Hi2
VSS FCBGA VS
B7 lvss (10 OF 10) vss| H6
BB12 |\ss vss vss| HL8
BB16 |yss oM T vss| H22
BB20 |\/s5 vss 24
BB22 |\s5 vss| Hzé
BB24 |\sg vss) FB0
BB28 |\/s5 Vs FB2
BB30 |\ss vss| HB4
BB38 |\/s5 vss) Ha6
BB4 |yss vss| K18
BB46 |\ss vss| K26
BC12 |\ss vss) K39
BCI8 |\ss vss| K46
B2 |yss vss| K7
BC22 |\sg vss) Li8
BC26 |\ss vss| L2
BC32 |\ss vss| L20
BC34 |\ss vss) L26
BC36 |\ss vss| L28
BCA0 |\ss vss) L36
BCAZ |\ss vss| L48
BOAB |\ss vss| M2
BB |yss vss| M4
BD46 |\ss vss| M8
BD5 |yss vss| M2
BELO |\ss vss| Mea
BE22 |\s5 vss| V8O
BEZ6 |\ss vss| VB2
BE40 |\s5 vss| VB4
BF10 |\ss vss| VB8
BF12 |\ss ves M
BF16 |\ss vss| M2
BF20 |5 vss| W6
BF22 |5 vss) VB
BF24 |\ss vss| N8
BF26 |\ss vss| a7
BF28 |\ss Vs Pi1
BF30 |\ss vss| P16
BF38 |\ss vss| P18
BF40 |\ss vss| P30
BF8 |yss vss|_P40
BGL7 |vss vss| Pa3
BRI |\ss vss| P47
BR2 |\sg vss) P7
B&4 |yss vss| R2
B&33 |\ss vss| R48
BHL |yss Vs Ti2
BG4 |\ss vss) 731
BG |yss vss| 133
BHLL |\ss vss) 736
BHI5 |\ss vss) 737
BHL7 |vss ves) T4
BHL9 |\ss vss| 746
Br27 |vss ves| T47
BFB1 |\ss vss) T8
BFB3 |\ss Vs Vil
BHB5 |\ss vss| V26
BFBY |\ss Vs V27
BHA3 |\ss vss| V29
BH7 |vss vss| Va1
@22 |\ss vss| V36
D12 |yss Vs V39
D16 |yss vss| V43
D18 |yss vss| V7
D22 |\ss vss| W7
024 |\ss vss| W9
D26 |yss vss| &
D3 |yss vss| ve7
D80 |vss vss| V84
D82 |yss vss| M8
084 |yss ves Y12
038 |y/ss vss) Y38
D42 |\ss ves Y4
D8 |vss Vs Y42
E18 |\ss vss| Y46
E26 |yss vss| Y8
F3 |vss ves| VA7
Fa5 |\ss vss| AP3
G4 |\ss vss| APL
GI8 |yss vss| BEL6
@0 |yss Vs BC16
@6 |yss vss| B&28
@8 |\ss vss| BI28
G36 |\ss
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183 38228080 1%63%03%74%73 771 8o
AFE-NEAEUIERS: AR 2 B = | osa
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R2404° 4 402 20 F A : mm
10 2 D2400 ACE] mm
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1 row \,m;fgf oo e 402 402 402 402 0805 fr—
oot 9 C24
o3
20A1 0“
PEEZTAW 2 J—
102 22 20 19 16 17 16 _PP3V3 SO PCH 102 22 20 19 18 17 16 __PP3V3 SO PCH PLACE_NEAR=U1800. BF47: 2. 54MV m =
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PROCESSOR M NI

XDP

DESI GN NOTE:

ODT AVAI LABLE ON JTAG
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104 105
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2 2
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PLACE_NEAR=U4900. P17: 2. 54mm 5 - 00 - oD T
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5 XDP_PRESENT# - e o - - - - [N U — - - - - - - 5
o 0 C - r r
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PCH M NI XDP . .
T T T XDP:L 1
. R2556
72 71 56 48 46 29 25 24 22 20 19 17 7 5 _PP3V3 S5 55$“ '
183 $027305°01%4 763 % ! 1720w '
CRITI CAL ' 201 5 )
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24 18 [T USB HUB SOFT RESET L 5%M_1 /\/V\/z 16120W XDP_PCH USB HUB SOFT RST L OBSDATA_A1 Py = o Xe! = P OBSDATA C1 roE77 PLACE_NEAR=UL800. ML: 2. 54mm
O O 0
PLACE_NEAR=U1800. K20: 2. 54nm Rﬁ%‘%@ XDP_PCH SDCONN STATE RST L OBSDATA A2 P 15 00 16 — OBSDATA_C2 DP_AUXCH | SOL ey B %2 14120‘” AP CLKREQ L am s
0 | XDP_PCH ENET PWR EN OBSDATA_A3 P 00 18 OBSDATA C3 SATARDRVR EN am s o
10 [Ty SDOONN_STATE RST L SULANN, 220 — - P
W 0T O O
21 22 FN D<
PLACE_NEAR=U1800. C16: 2. 54 qaye TP _XDP PCH OBSFN B<0> OBSEN B0 Py 00 Py OBSEN DO TP_XDP_PCH OBS| 0>
CE_ = . 12.54nm  R2587 TP XDP PCH CBSEN B<l> N B1 _ 23 o ol2 DD CBSEN D1 TP_XDP_PCH OBSEN D<1>
CBSEN. G G o
15 [Ry—ENET. PWR _EN 50()’;-1/\/3/\/21&20‘” 25 00 26
27 28
XDP 15 [T PCH GPI 043 4 L OBSDATA_BO P = 00 - P OBSDATA DO P?;GGIDIS|<33$;ATA2G3 g e PLACE_NEAR=UL80O. U2: 2. 54mm
PLACE_NEAR=U1800. A16: 2. 54nm R2581 XDP_PCH SDCONN DET L OBSDATA_B1 P - 00 - P OBSDATA_D1 J I 8 19 33 88 szg%g
DCONN CHANGE O O
* = STATE 2 2 proe 16 [ry—PCH GPI 010 OCB L CBSDATA B2 o=——3210 013 oup CBSDATA [ XDP_PCH AUD | PHS SW TCH EN 5%1 ’\/(\)/\/2&1’ 20w AUD | PHS SW TCH EN ¢y 19 o2
XDP 10 Cy—PCH GPI 014 OC7 L CBSDATA B3 =210 013 o CBSDATA D3 PCH GPI 049 SATASGP. am e
PLACE_NEAR=J2550. 39: 2. 54mm R2584 - ool e
1K
o1 50 73 45 (TH)—ALL_SYS PVRGD S%LANAN, 2 20W XDP_PCH S5 PWRGD PWRGDY HOOKO - 3915 0120 g L TPCL K/ HOOK4. TP_XDP_PCH HOOK4
XDP_PCH PWRBTN L HOOK1 - “le o 42 - L TPCI K#/ HOOKS TP_XDP_PCH HOOK5
XDP
PLACE_NEAR=U4900. P17: 2. 54nm  R2585 VCC_0BS_AB 2 5 o4 VCC_0BS_CD
0 TP_XDPPCH HOOK2 HOOK2. - %150 46 - RESET#/ HOOK6 XDPPCH PLTRST L Yan ES 1K series R on PCH Support P. 28
45 22 17 Goom—FM T L = 2o TP_XDPP HOOK3 - 48 o DBR#/ HOOK? XDP_DBRESET L 10 23 25 02
W ot CHHOOKS - 00 - o2
49 50 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on P. 28
0 O "~ -t p P
SMBUS PCH DATA SDA L 52 g DO XDP_PCH TDO 16 23
62 48 41 32 30 28 26 23 16 6 P oXe! - <™
32 38 “CED—="
62 48 41 32 30 28 26 73 10 o [TRH)—SMBUS PCH QLK Sl - 5310 o34 TRSTn TP _XDP PCH TRST L
e TokL NCX2EL 0 056 g o) XDP_PCH TOI oo i 2 SYNC MASTER=K91 M.B SYNC_DATE=10/ 17/ 2010
-
23 16 (OO}—XDP_PCH TCK TCKO > 58 o NS XDP_PCH TMS Qo e 2
hal 59 g g 60 XDP_PRESENT# C:IDU & PG‘I X[P
XDP I XDP
1 1
€2580 51750774 _|1 G2581 Appl e I nc.
0. 1uF —— 0. 1uF
i =
XS5R

10%
16v
X5R
402

-||——N|
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8 7 6 VWW - 8 AP TOPD T EE . VT 3 2 1

L2600 BOM GROUP BOM OPTI ONS

a1 30 20 25 24 10 s 1% PP3Y/3 o 1 f PPUSB HLéBl VDDPL L 3V3 HUBL_ALLREM HUBL_NONREML_0, HUBL_NONREMD_O
o re B B se e an = 0402 Mﬁ%&g& . HUB1_1NONREM HUB1_NONREML_O, HUB1_NONREMD_1
1 8:2062)[%'(_)_ 1 9020?391 C2160%2 1 Cgﬁl%é 1 HUB1_2NONREM HUB1_NONREML_1, HUB1_NONREMD_O
2 iEg':zM —; i‘xM Gig\"zz—— Xﬂ; cééi;: 2 HUB1_3NONREM HUB1_NONREML_1, HUB1_NONREMD_1
402 402 603 402 HUB2_ALLREM HUB2_NONREML_0, HUB2_NONREMD_O
J_ L260 1 Ji HUB2_1NONREM HUB2_NONREML_0, HUB2_NONREMD__ 1
= FERR-120- OHM 1. 5A > HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREMD_O
1 1 2 DA 3
o FELSE_HUBL_V] N3 T HUB2_3NONREM HUB2_NONREML_1, HUB2_NONREMD_ 1
o402 M N-RERR-W BFFES: 3MWM T
1 C2604 |+ C2605 |: C2606 C2607 | C2608 | C2609 :| C2610 1| VO-TAE=. 3V NON REML NON REMD DESCRI PTI ON
—— 10UF ——0.01U—— 100PF 10UF —/— 0.1UF —— 0. 1UF —/— 0. 1UF = — -
S e% T, v T, 8% oW ST YT YT 87 2618 0 0 All ports are renovable
&5 o5 o5 &5 XTR Y XTR Y XTR Y UF 0 1 Port 1 is non renovable
olalel ¢ 9 @ 1% 1 0 Port 1 and 2 are non renovabl e
J__ CRI Tl CAL m pris 1 1 Port 1, 2, and 3 are non renovabl e
- Y2600 o 2 8 B
SM 2
24. 000MZ- 16PF % g8 5 BOM TABLE
>
CRI TI CAL L iﬂi 2 CRI TI CAL > PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
C21681l_3% 1 R226A30 1 %&20 UZQGZIQO 33850720| 2 | SMSC USB2514 U2600, U2650 CRITI CAL | USBHUB_2514
37 L AM S 8% R21995 USX2061 33850824| 2 | SMBC USB2514B U2600, U2650 CRITI CAL | USBHUB_2514B
CERM —"\V\V\——o CERM B HUB1_ TEST 11 1 B T29A N "
HUBL_NONREML_1| |HUBL_NONREMD_1 402 I oM 402 J_ . Y 2 USB_HU S TEST oM T £2$173; Eﬁ*g z,l;/: > £B ngA p D T29 unused USB port, only has pull up 33850721| 2 | SMBC USx2061 12600, U2650 CRITI CAL | USBHUB_2061
R2601' [*R2603 M 8w . USB HUB RESET L 26 dreser - DS | Y R
- — - P 3
1oks s ioK ORI TI CAL 02 USB HUBL XTALL 33 |rai1/cikin usore_om pRT_Ds e 2 USBRE @« R Recei ver
1/ }g\g/v 1;;13\9 USB_HUB1 XTAL2 32 |xtai2 UsBI _DP/ PRT_DI S_P: D 4 94
402, 54 6 USB EXTB N
28 USBDNG_DM PRT_DCS_M3 a2 00
USB_HUB1_NONREMD SUSP_I ND/ LOCAL_PVIR/ NON_REMD | DNG_DPY PRT DI S_ P3| 7 USB _EXTB P e External B
B HUB1_ NONRE 22
USB_H) ML SOA/ SVMBDATA/ NON_REML useDN4_DM PRT_DI s val 8 USB EXTC N ey as s External C
HUBL NONREML 0 HUBL NONREMD 0 24 _IsCL/ SMBCLK/ CFG_SELO USBDNA_DP/PRT_DIS Pal 9 USB EXTC Py 45 s
R2602'| |'R2604 HS_| ND/ OFG SEL1 PRTPVRLL 12 TP_USB_HUB1_PRTP)
10K 10K prTPWr2| 16 NC USB HUB1_ PRTPWR2
1 18W $ow PrTPWR3|_18_NC USB_HUB1_PRTPVIR3 PP3V3_S3 8748 14,20 29 29 30 91 52 18 49 50 54 55
Vadh, [ ], 462" PRTPWR| 20 _NC USB_HUB1_ PRTPWRA4
| pU Ocsirpi3 TP USB HUB1 OCS1
|PU ccs2rh 17 NC USB HUBL OCS2 11RO2K620
=+ | PU Ocs3* 19 USB EXTB OC L Ve K 5% ow
ocsax 21 USB _EXTC OC L 4 .
+ ! @]t 5050 40 43 52 91 50 20 28 39,30 1 ¢ PP3V3 S3
RrBI As|_35__USB_HUB1_RBI AS Rzzglffo
veus DeET| 27 USB_HUB1 VBUS DET 7271 50 40 a0 29,33 73,72 2010 37 1 o PP3V3_ S5 AANNE
. SRITI CAL 182 33:%208%1%6876 % Y
ussup_DM 30 USB HUB1 UP N .m0 [IR2600 116w
PEEERCR PRl SaS UseuP_pp| 31 USB_HUB1_UP_P wor o 12K Mos" R2641
7533528428020 80%55 %1 a 12
( SYM VER1) THRML_PAD iew %09 K
) ~ o462 R2642" NOSTUFF Lasw
1 100K 1C2641 2402
T 1/ 16W —— 100PF
2 = Va5 T 8
EP3V3_S3 68 15,00 75 29 %0 51 52 a8 29 50 58 55 2 S5 LSB HUB RESET USB_HUB_RESET L
[ c2661[: 2662 [: c2663 | C2664 L 6 5
= 1.5 0. 1UF 0. 1UF 0. 01Ul 0. 01UF =
- : S S = 640 o 4
LYY Y L2 ,PPUSB_HUB2_ VDDA3V3 Xifceru |2 xikcerm (2 2R e pavasa EN Re 2\ o] 002DW X- G <) $2549
. Gl s 363 5 002DW X- G
0402 M NERERR-W BFFES: 4MM . . 15 sl 19 - 363
1 C2654 |+ C2655 |: C2656 C2657 1| C2658 1| C2659 1| C2660 1| VO-TAE=S. 3V J_ PPUSB HUB2 VDD1V8 1 C264 ! 4
—— 10UF -0 01UF—— T00PF 100F - T0.10F - 0. 1UF - 0. 1ue = W BTES: 3 " &Rt
8 T8 T el o] xmcimz] andme] oy 2 . PLL 1 C2667 |1 C2668 15,
603 402 402 603 402 402 402 —— 0. 1UF 1UF 2 CERM X5R
olo| of J o «| = . T, 1% 18 02
nd CRI TI CAL d K | I s ] B 1 C2666 |2 Xt cmm |2 ik \
= E o 2 2 0. 1UF UF 02 02
vaeo0 o s 2 BB 1y 1Y =
24. 000M-Z- 16PF g 8>>3 —F XZR‘CERM—IZ 55 02600
>
CRI TI CAL - CRI TI CAL > > s . 210 USB_HUB SOFT_RESET_L 21
C2669 : ol 1 C2670 U2650 =
1 18P|":/u R216M80 %ﬂ%PF R2655 QFN BATSAXV2TL
50V, 1 5 0% 100 USX2061
—\V\V\“—e 2
HUB2_NONREML_1| | HUB2_NONREND_1 °E4§5"—‘|j % 65 i 1 2 USB HUBZ_TEST 31 jrest o T USEONL DM PRT DS ML~ £E E¥ :;I D ° ** ** gl uet oot h
1/16W 5% USBDN1_DP/ PRT_DI S_P1 6 31 94
R2651'| |'R2653 NeLF 178w . USB HUB RESET L 26 Jgresers - s D
10K 10K = 402 = = Vaos" USBDN2_DM PRT_DIs_ve| 3 USB TPAD N 53 0
59 5 CRI Tl CAL USB_HUB2_ XTAL1 33 |xTAL1/CLKIN - el 4 USB TPAD P D Tr ackpad/ Keyboar d
%/{:}g\;/v %/%;E‘év USB_HUB2 XTAL2 32 |xtal2 USBDN2_DP/ PRT_DI S_P2 B 53 94
402, 54 6 B _EXTA N 42 oa
USB_HUB2_NONREMD 28 |Susp_| NDY LOCAL_PWR/ NON_REMD ﬁgx*g: z§*£*£ - £B EXTA P @42 Za External A
USB _HUB2 NONREML 22 |spa/ SMBDATA/ NON_REML . o 8
24 USEDNG_DM PRT_DI & M L5B_EXCARD N <ED i SD Car d/ Express Card
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO USBDN4_DP/ PRT_DI S_P4 USB_EXCARD P D5 2 10
R2652:| |*R2654 USB HUB2 CFG SEL1 25 |us | Nov OFG_SELL PrTPWRL| 12 TP_USB HUB2 PRTPWRL
10K 10K prRTPWr2| 16 NC USB HUB2_ PRTPWR2
1 18 Srow . PrTPR3|_18_NC USB_HUB2_PRTPVIR3 PP3V3_S3 748 1,20 29 29 30 91 52 18 49 50 54 55
I T Y 1R02K657 PRTPVR4|_20 NC _USB_HUB2_PRTPWR4
274 «113 TP _USB_HUB2_ OCS1
1/ 16W | PI ocs1 = 1E_Uob MHUbe (ol
R iy acs2+ |5 17 NG USB_HUB2_OCS2 'R2670
= 3 |pu ocsarp19  USB_EXTA OC L am = 5% mm
1 | Py OCcSa* 3%0-@-'-—@5 2 %gﬁ‘g\’ W
- Rei As|_35__USB_HUB2_RBI AS z
vBUS DET| 27 _USB HUB2_VBUS DE | | =
B | T L nc.
e o 20 s e o [ ALS o PRI e
ussup_ppl 31 USB HUB2 UP P mm—y 0 o 12K
( Sv VERL) THRVL_PAD %,Z'ie"" NOTI CE OF PROPRI ETARY PROPERTY:
S 2402 FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
® THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 26 OF 132
Il NOT TO REPRODUCE OR COPY I T
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 24 G: 105
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VDDl O 25M A: SB power

PCH Reset

But t on

Et her net WAKE#

| sol ati on

VWW - 8 AP TOPD T EE . VT

3

2

7 25 36 71 73

25 36

SOLATION CIRCU T

102,109 0309, 59. 65 a5 PP3V3_ENET
ssggiogorgerrap il il (L -PESVE SO
1R2895 CRI TI CAL
4. 7K @830 'R2830
5% 1 10K
XDP Tiow SSMBK15FV 5%
R2896 2402 SOD- VESM HF 3
0 25 10 XDP_DBRESET L 1A x 2 PM SYSRST L gy
1 S}/W
oM T
1R2897
%
160
2402
S| LK_PART=SYS RESET
ENET_MEDI A _SENSE |
= PLACE_NEAR=U1800. N32: 5mm
R2810
s [myENET_MEDIA SENSE 1 12K s g
PREAAS
CRI TI CAL
55 54 50 49 48 32 31 30 29 24 18 8 7 6, 3V3_ S3 SSNBN37FE.ABE3
@810
SOT563 |<F
=
“
s[G7 Sts
R228255
o 10— LPC_CLK33M SMC R PLACE_NEAR=UL800. N52 4 2 LPC CLK33M SMC oo s s =
6 SENSE _EN L
1/ W
Pt R2856
w > LPC_CLK33M LPCPLUS R PLACE NEAR=ULB0O. P53, 22 , | pc ¢l K33M LPCPLUS o705 2220 10 7 PPLVE SO SSVEN7FEAPE
AANAE—LES CLRSSM LECPLLS _oony z 2,
156w @810
PLACE_NEAR=U1800. P46 R228257 1
- LPC_CLK33M GMUX R — LPC Ol K33M GWX R 2 LPC CLK33M GMUX o -
5%
1/ W
7 R228259 ]
PLACE_NEAR=U1800. P48 1
w» PCH_CLK33M POl QUT 1%2 PCH_CLK33M PCIIN gy e o0

System RTC Power

rail for XTAL circuit.

Source & 32kHz / 25NMVHz

VDDl O 25M B: Ethernet power rail for XTAL circuit.
VDDl O 25M C: T29 power rail for XTAL Circuit. 7sesesssasa7 464530276 PP3VA2 G3H
. : . Coi n-Cel | : VBAT (300-ohm & 10uF RC)
NOTE: VDD _25M nust be powered if any VDDl O 25M x is powered. No Coin-Cell: 3.42V G3Hot (no RO
727 48 a8 R 80 43 43 oo ELSVS SO
Coi n-Cell & G3Hot: 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | : 3.3V S5
GreenCl k 25MHz Power 75 7156 25 7 _PP3V3_ENET No bypass necessary
Et her net XTAL Power 73 71 36 25 7 _PP3V3_ENET .
SB XTAL Power 102 8 72 71 20 12 75 _PP1VB_SO o o @ APN: 35950178
T29 XTAL Power o8 35 34 33 10 16 7 _PP3V3_T29 3 g 5 VBAT and +V3. 3A are
{ ¢ > internally ORed to
§ + create VDD _RTC_QOUT.
u2800 +V3. 3A shoul d be first
SLG3NB148V avai | abl e ~3. 3V power
TOFN
R 1QIFCAL to reduce VBAT draw.
11 |vDDi O 25M A 32KHZ_Al 12 Y K K32K_RT 16
= 6 | vDDl 0 25M B
14 |voDl O 25M C  25MHiz_Al 9 SYSCLK_CLK25M SB 16
CGZ895 R2805 oz B8 SYSOLK CLK25M ENET R
2 || SYSCLK CLK25M X2 1 2 SYSCLK CLK25M X2_R - 3 | x2 25Miz_d 15 - SYSCLK CLK25M T29 33
y, % | NO STUFF -tx PPVRTC G3H Tz
B ~ CRI Tl CAL Mo LF 'R2806 VDD_RTC QUT| 1 ¢ For SB RTC Power
NC@:‘ Y2805 %n'/\u/l ap THRM
INC. 25. 000MHZ- 12PF- 30PPM iew —— PAD 1 C2810
806 VE-LF CICIE 1 TUF
12PF SM 3. 2X2. 5MM 2402 RS R %003/“\/
1|2 SYSCLK_CLK25M X1 —F Jeasd
LJ, NOTE: 30 PPM cr ystal required
ok I

ENET MEDI A SENSE RDI V. oo

R2819*

45,4140 3036 35 332287867378 75275 8 PP3V3_S0

PLT RESET L
D —ARE_ BASES TRUE

Pl at f or m Reset Connecti ons

Unbuf f er ed

83780 73 72 62 61 57 54 52 51 50 49

Cl ock Gener at or

16,41,0, 30,3035 B g gergsugenteny i PP3V3 SO

83780 73 72 62 61 57 54 5.

IAANA2 SYSCLK CLK25M ENET 5
%

R2881 — LPCPLUS RESET L R
1533 2 | POPLUS RESET L T - o o

5%
178w
fost R2883
1053 2 LRESET_L .
151/W
hob"
R2871
) LA A2 PCA9S57D RESET L rm o
5%
16
g
XDP
R218K89
1 2 XDPPCH PLTRST L 2
’\/5%\/ oo 2
1
g
R2§87
1 2 GVUX_RESET L
’\/S}f\/ MAKE BASESTRUE = ™
MZE)%W — GMUX RESET L ooy =5 6
— PLT_RESET_L 18 25 20 30
- Series Ris R4283 D
Buf f er ed
Note: Based on K91/K92 | ayout, ENET, AP and BKLT are noved to Buffered reset.
CRI Tl CAL
— PLT_RST BUF L oD = = 5
_ PLT_RST_BUFE L oD = 5 %
C28801 100K - Series R is R3803
0. 11 § iLrpw
C%wz 6L R2882
1 2 ENET RESET L_R w
N =
s [
= 402
R2§88
i 2 AP_RESET L “
’\/Sy\, D>
178w
hob"
R2§93
1 2 BKLT PLT _RST_L w0
A%%%;; D>
Buf fered CPU reset ™
CRI Tl CAL
5
025800,
2| [T 4 ugiPLT RST CPU BUF L — PLT RST_CPU BUfry 102 =
NC. VTT vol tage divider on CPU page
'R2890
C28901 143 100K
0. 1UF §

7 Viow
#T e

SYNC MASTER=K91 M._B

Chi pset

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG

SYNC _DATE=06/29/ 2010

Suppor t

Frg

I NC.
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Page Not es

Pover aliases required by this page:
- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A

PPOV75_SO_MEM VTT_A
- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page
- =12C_SCD MvA_SCL
- =12C_SODI MVA_SDA

BOM opti ons provided by this page:
((NONE)

72 67 20 2 7 PPLVS_S3

1 C2900 |: C2901
- JOUF L ToUF
PLACE_NEAR=J2900. 75: 2. 54nm |2 ésév 2 ésév
603 603

1 C2910 |2 C2911
L gauF L ¢
— 20% - # % —
2 ¥ 2
CERM o
402 402

1 C2913
_08%
*

1 C2915
_08%
2 G

1 C2916 |1 C2917
—/0.1UF ——0.1UF
— 20% — 20%
5 Iov 5 Iov

CERM CERM

402 402

1 C2919
- 08%
*

1 C2921
L0 1UF
—28%
2 g

1 C2922
- 08%
*

PEACE-NEAR=32888: 78: 2. 84

PLAGE-NEAR=13888: 781 5: B4 PEACE-REAR=32888: 781 3: 84 PHACE-NEAREI2888: 781 3: B4R PLACE-NEAREI5888: 78 2: B4 PLACE-NEAR=32388: 781 5: B4 PLACE-NEAREI3808: 751 2 84 |

30 o PPOVZ5_S3 MEM VREFDQ A

@s
25
e
S

|||—

SYNC MASTER=K92 YUN

DDR3 SO- DI MM Connect or

" Fact ory"

(top) slot

SYNC DATE=06/ 14/ 2010

A

-l— t C2930 1 C2931
—— 2 2uF —— 0. 1UF
PLACE_NEAR=J2900. 75: 2. 54rmm T, 2% T, %
- 2 ceRM 2 CERM
a02-LF 402
‘I—‘ 1 GVREFDG VS5 -2
4 = =
REY S| vss DA MEM A DQ<4> .
% 1 rEy—MEM A CKE<0> 73 | 5TRED TRETG | 74 MVEM A CKE<1> am e 7By =MEM A DO<0> 516D CRI TI cAL D0 8 =MEM A DQ<5> a7
75 o VoD VDD 76 27 B> =MEM A DQ<1> 7 o DQL \/ssc 8
NC>;—O e J2900 A5l 78 MEM A A<15> ame e 915 v 10 MEM A DOS N<O> Eo e
s 11 [T MEM A BA<2> 9 o BA2 F-RT-THB Aldgo 80 MEM A A<14> am 11 o DM) J 2900 DQGUC 12 =MEM A DQS P<0> a7
81| 5 vob ©g VDol 82 J_ 131 5vss FRT-THE ygg | 14
3]
0 11 TRy MEM A A<12> 83 | 5 A12/ BC* < n A1 84 MEM A A<11> am s = o@D SMEMA DO<2> 15 | 5 o2 M DB |16 =MEM A DQ<6> ao
55 1 [T MEM A A<O> zi o A9 N Ao 22 MEM A A<7> ame e 7By =MEM A DO<3> 1; o DB o D76 ;E =MEM A DQ<7> & =
o VoD VDD o VSS §-—q VSSo
o 11 [y MEM A A<g> 89 | 5 A8 o} s | 90 MEM A_A<6> am = 1By =NEM A DO<B> 21 | 5 pcs DQI2g | 22 =MEM A DO<12> a -
53 11 [T MEM A _A<5> 91 0 AS § g AG 92 MEM A A<4> am s 7B =MEM A DQ<9> 23 o D® § g DQL3g 24 =MEM A DQ<13> D
93 | 5 vop Qg Voo | 94 25| 3 vss s vss o | 26
0 1 rEy—MEM A A<3> ECH g n2g | 96 MVEM A A<2> am e 1By =MEM A DCS N<1> 27 [ 5 o1+ Qv DML | 28
o3 1 [T MEM A A<1> 97 o AL , O 98 MEM A _A<O> am s 7B =MEM A DQS P<1> 29 o D51 )] RESET* o 30 MEM RESET L am e 2 J_
99 [ 5 voo vop & |_100 31 [0 vss : vss o ]_32 =
03 11 (TR MEM A CLK P<0> 101 o CKO CKlO 102 MEM A CLK P<1> am o o 7B =NVEM A DQ<10> 33 o DQLO g DQlAC 34 =MEM A DQ<14> a7
03 11 MEM A CLK N<O> 103 CKO* CK1* 104 MEM A CLK N<1> 11 03 27 =MEM A DQ<11> 35 DQL1 DQL5 36 =MEM A DQ<15> 27
[ 0 < < —T0 o138 o
105 | 5 vop VDD | 106 3715 vss VSS o
9 11 [T MEM A A<10> 107 | 5 At0/ AP BALG | 108 MEM A BA<1> ame e 7By =MEM A DO<16> 39 | 5 oQie D040 =MEM A DQ<20> &
53 11 [T MEM A BA<O> 109 0 BAO RAS* 110 MEM A RAS L ) 9 27 =MEM A DQ<17> 41 o D17 D1 42 =MEM A DQ<21> a7
11 [ voo vop o] 112 43 [ 3 vss vss o | 44
o8 11 [T MEM A VE L 113 o VE* S0* & 114 MEM A CS L<0> Yanyi EHED 27 By =MEM A DQS N<2> 45 o DQs2* DV 46
02 11 [y MEM A CAS L 115 | 5 cas T | 116 MEM A QDT<0> am s 1@y =MEM A DOS P<2> 47 | 5 DQs2 vsS o| 48
117 o VDD VDD 118 49 o Vss D@20, 50 =MVEM A DQ<22> S
93 11 MEM A A<13> 119 A13 ooT1 120 MEM A ODT<1> 11 03 27 =MVEM A DO<18> 51 8 3 52 =MEM A DO<23> 27
[ans o o eni] < o b b&30 >
93 11 MEM A CS L<1> 121 S1* NC 1 27 =MEM A DQ<19> 53 DQL9 VSS 54
[mog 25 1 ° e <D 55 [0 Vss BC 56 =MEM A DO<28>
o VDD VDD o, o D280 D >
NS o TEST VREFCAG, | 126 1By =MEM A DO<24> 57 | 5 b4 D@9 | 58 =MEM A DQ<29> a7
127 o VsS VSSO 128 28D =MEM A DQ<25> 59 o D@5 VSSC 60
o CBry—=MEM A DO<32> 129 | 5 pes2 DQB6 | 130 =MEM A DQ<36> a7 6115 vss DQs3* | 62 =MEM A DQS N<3> &
o CBry—=MEM A DO<33> 131 | 5 D3 DQ@B7 | 132 MVEM A DQ<37> a2 o 63 | 5 DvB DQs3| 64 =MEM A DQS P<3> a7
133 | vss vss | 134 I 65 5 vss vss o | 66
27 B> =MEM A DQS N<4> 135 o DQsa* DMt 136 = Pa:m =MEM A DQ<26> 67 o D@6 DQBOG 68 =MEM A DQ<30> ve:im 3
7By =MEM A DC5 P<4> 137 | 5 pQs4 VSS | 138 1 7By =MEM A DO<27> 69 | § b7 D@15 70 =MEM A DQ<31> &
139 | 5 vss DQB8 Q. 122 =MEM A DQ<38> a 71165 vss VsS o 72
27 B> =MEM A _DQ<34> 141 o DQB4 DRBIG =MEM A DQ<39> D KEY
1@y =MEM A DO<35> 143 | 5 pess vsso | 144
145 146 =MEM A DQ<44> 516- 0229
o Vss DQU4 . a7
7B =MEM A DQ<40> 147 o Do DQU5 Q. 148 =MEM A DQ<45> D
27 (B> =MEM A DO<41> 149 |  boa1 VsS o| 150
151 « 152 =MEM A DQS N<5>
o VSS BES” o D~
I izg o D6 DQS5 izg =MEM A DOS P<5> ey o £
1 o Vss VSS o
= 21 (B> =MEM A DO<d2> 157 | ooz DQ6 5 ]_158 =MEM A DQ<46> &
7 @ =MVEM A DQ<43> 159 o D13 D47 o 160 =NVEM A DO<47> a7
161 162
o Vss VSS o
27(Bry—=MEM A DQ<48> 163 o D18 DB20, 164 =MEM A DQ<52> Vocim
27 @y =MEM A DO<49> 165 | 5 bQ#o DQB3 | 166 =MEM A DO<53> & 7
167 | 5 vss vss | 168
1By =MEM A DOS N<6> 169 [ ) pose* DVB o |70
7B =MEM A DC5 P<6> 1;; & D6 vss & 1;;2; J__
o Vss DB, =MEM A DQ<54> e -
27 B> =MEM A DQ<50> 175 o DBO DXB50 176 =MEM A DQ<55> a7 PPOV75 S3 MEM VREFCA A 30
o CBr>—=MEM A_DO<51> 177 | 5 pos1 VSSo| L78
179 180 =NVEM A DQ<60>
o Vss bX0o D
27(Bry—=MEM A DO<56> 181 | 5 DQs6 DB1o| 182 =MEM A DQ<61> & =
2By =MEM A DO<57> 183 | 5 pQs7 VsS | 184
185 * 186 =MEM A DQS N<7>
o VsS bXE7" o D
oo Y =
J_ o Vss Vss &
=  aq@ry—=MEM A DO<58> 191 | 5 poss DQB2p-| 192 =MEM A DQ<62> a7
7B =MEM A DO<59> 198 | 5 bQso DQB3 | 194 =MEM A DQ<63> o
195 | 3 vss vss o | 196
MEM A SA<0> 197 | 5 sno EVENT* o | 198 MVEM EVENT L oo 2 45
PP3V3_S0 199 | 5 vDDSPD SDAG| 200 SMBUS PCH DATA QB © 16 23 25 30 32 41 48 62 89 95
MEM A SA<1> 201 o SAL SCLo 202 SMBUS PCH CLK (T © 26 22 28 30 32 41 48 62 89 %5
203 [ 5 vrT VIT o | 204 PPOV75_SO_DDRVIT 7 28 20 o7
1 C2940 'R2940 'R2941 I
10K 10K
: e e s16-0229 1C2950 [1C2951 |1C2952 |1C2953
frat frat SPD ADDR=0xAO( VIR) / OxA1( RD) ﬁ-g/': ﬁ-g/': 1 /F _— %LJ/
S TH TH TH T
2 2 2
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CPU CHANNEL A DQS O -> DIMM A DQS O

MEM A DQS N<O>

MEM A DQS N<O>

MEM A DQS P<0>

MAKE_BASE=TRUE

=MEM A DQS P<0>

MEM A DO<7> —  =MEM A DQ<7>
MEM A DO<6> VAKE_BASESTRUE — =MEM A DQ<6>
MEM A DQ<5> MAKE_BASE-TRUE — =MEM A DQ<5>
MEM A DQ<4> MAKE_BASE-TRLE — =MEM A DQ<4>
MEM A_DQ<3> VAKE_BASESTRUE — =MEM A DOQ<3>
MEM A m<2> MAKE_BASE=TRUE : =NVEM A m<2>
MEM A m<1> MAKE_BASE=TRUE : —VEM A m<1>
MEM A DQ<0> MAKE_BASE-TRUE — =MEM A DQ<0>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 1 -> DIMM A DS 1
MEM A DOS N<1> — =MEM A DOS N<1>
MEM A DQS P<1> MAKE_BASE=TRUE — =MEM A DCS P<1>
MAKE_BASE=TRUE -
MEM A DQ<15> —  =MEM A DOX15>
MEM A_DQ<14> VAKE_BASESTROE — =MEM A DQ<14>
MEM A DQ<13> VAKE_BASESTRUE — =MEM A DQ<13>
MEM A DQ<12> VAKE_BASESTRUE — =MEM A DQx12>
MEM A DQ<11> VAKE_BASESTRUE — =MEM A DO<11>
MEM A DQ<10> MAKE_BASE-TRUE — =MEM A DQ<10>
MEM A DO<9> VAKE BASETTRUE — =MEM A DO<9>
MEM A DO<8> VAKE_BASESTRUE — =MEM A DO<8>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 2 -> DIMM A DS 2
MEM A DOS N<2> — =MEM A DQOS N<2>
MEM A DQS P<2> MAKE_BASE=TRUE — =MEM A DCS P<2>
MAKE_BASE=TRUE -
MEM A DQ<23> — =MEM A DQ<23>
MEM A_DQ<22> VAKE_BASESTRUE — =MEM A DQ<22>
MEM A DQ<21> MAE_BASE-TRLE — =MEM A DQ<21>
MEM A DQ<20> MAKE_BASE-TRLE — =MEM A DOQ<20>
MEM A DQ<19> MAKE_BASE-TRUE — =MEM A DQ<19>
MEM A DQ<18> MAKE_BASE-TRUE — =MEM A DQx<18>
MEM A DQ<17> VAKE_BASESTRUE — =MEM A DQX17>
MEM A DO<16> VRKE BASETTRE — =MEM A DO<16>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 3 -> DIMM A DS 3
MEM A DOS N<3> — =MEM A DOS N<3>
MEM A_DQS_P<3> VAKE BASETTRE — =MEM A DCS P<3>
MAKE_BASE=TRUE -
MEM A DQ<31> — =MEM A DQ<31>
MEM A DO<30> VAKE_BASESTRUE — =MEM A_DO<30>
MEM A DQ<29> MAKE_BASE-TRUE — =MEM A DQ<29>
MEM A DO<28> VAKE BASETTRUE —  =MEM A DO<28>
MEM A DQ<27> MAE_BASE-TRLE — =MEM A DQ<27>
MEM A DQ<26> MAKE_BASE-TRUE — =MEM A DOQ<26>
MEM A DQ<25> VAKE_BASESTRUE — =MEM A DQ<25>
MEM A DQ<24> MAKE_BASE-TRUE — =MEM A DQ<24>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 4 -> DIMM A DGS 4

MEM A DQS N<4>

MEM A_DQS_P<4>

MAKE_BASE=TRUE

MAKE_BASE=TRUE

MEM A DQ<39> — =MEM A DQ<39>
MEM A DQ<38> MAKE_BASE-TRUE — =MEM A DQ<38>
MEM A DQ<37> MAE_BASE-TRLE — MEM A DQ<37>
MEM A DQ<36> VAKE_BASESTRUE — =MEM A DQx36>
MEM A DQ<35> MAKE_BASE-TRUE — =MEM A DQ<35>
MEM A DQ<34> MAKE_BASE-TRUE — =MEM A DQ<34>
MEM A DQ<33> VAKE_BASESTRUE — =MEM A DQx33>
MEM A DQ<32> MAKE_BASE-TRUE — =MEM A DQ<32>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 5 -> DIMM A DS 5
MEM A DOS N<5> — =MEM A DOS N<5>
MEM A DQS_P<5> VAKE_BASESTRUE — =MEM A DQS P<5>
MAKE_BASE=TRUE -
MEM A DO<47> — =MEM A DQ<47>
MEM A DQ<46> VAKE_BASESTRUE — =MEM A DQ<46>
MEM A DQ<45> MAKE_BASE-TRUE — =MEM A DQ<45>
MEM A DQ<44> MAKE_BASE-TRLE — =MEM A DQ<44>
MEM A DQ<43> MAKE_BASE-TRUE — =MEM A DQ<43>
MEM A DQ<42> MAKE_BASE-TRUE — =MEM A DQx<42>
MEM A_DQ<41> VAKE_BASESTROE — =MEM A DQ<41>
MEM A DQ<40> VAKE_BASESTRUE — =MEM A DQ<40>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 6 -> DIMM A DS 6
MEM A DOS N<6> — =MEM A DQOS N<6>
MEM A DQS P<6> MAE_BASE-TRLE — =-MEM A DGS P<6>
MAKE_BASE=TRUE -
MEM A DQ<55> — =MEM A DQ<55>
MEM A DQ<54> MAKE_BASE-TRUE — =MEM A DQ<54>
MEM A DQ<53> MAKE_BASE-TRUE — =MEM A DOQ<53>
MEM A DQ<52> VAKE_BASESTRUE — =MEM A DQ<52>
MEM A DQ<51> MAKE_BASE-TRUE — =MEM A DQ<51>
MEM A DQ<50> MAKE_BASE-TRLE — =MEM A DOQ<50>
MEM A DO<49> VAKE_BASESTROE —  =MEM A_DO<49>
MEM A DQ<48> MAKE_BASE-TRUE — =MEM A DQ<48>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 7 -> DIMM A DS 7
MEM A DOS N<7> — =MEM A DOS N<7>
MEM A DQS P<7> MAKE_BASE=TRUE — =MEM A DOS P<7>
MAKE_BASE=TRUE -
MEM A DQ<63> — =MEM A DQ<63>
MEM A DQ<62> MAKE_BASE-TRUE — =MEM A DQ<62>
MEM A DQ<61> MAE_BASE-TRLE — =MEM A DQ<61>
MEM A _DOQ<60> MAKE_BASE-TRUE — =MEM A DOQ<60>
MEM A DQ<59> MAKE_BASE-TRUE — =MEM A DQ<59>
MEM A DQ<58> MAKE_BASE-TRLE — =MEM A DO<58>
MEM A_DQ<57> VAKE_BASESTROE — =MEM A DQ<57>
MEM A DQ<56> VAKE_BASESTRUE — =MEM A DQX56>

MAKE_BASE=TRUE
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CPU CHANNEL B DQs 0 -> DIMV B DQS 0O

11 MEM B DOS N<O> — MEM B DQS N<O>
1 MEM B DGS P<0> VRKE BASETTROE — MEM B DOS P<0>
MAKE_BASE=TRUE -
11 MEM B DO<7> — =MEM B DQ<7>
11 MEM B DO<6> MAKE_BASE=TRUE =MEM B _DO<6>
11 MEM B DO<5> MAKE_BASE=TRUE B _DO<5>
" MVEM B m<4> MAKE_BASE=TRUE B m<4>
11 MEM B DO<3> MAE_BASE-TRLE B DO<3>
" MVEM B m<2> MAKE_BASE=TRUE B m<2>
" MVEM B m<1> MAKE_BASE=TRUE B m<1>
11 MEM B DO<0> MAKE_BASE=TRUE B _DO<0>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 1 -> DI
11 MEM B DOS N<1> B DS N<1>
1 MEM B DGS P<1> MAKE_BASE-TRLE B DOS P<1>
MAKE_BASE=TRUE
11 MEM B DO<15> B DQ<15>
11 MEM B DO<14> MAE_BASE-TRLE B DO<14>
11 MEM B DO<13> MAE_BASE-TRLE B DO<13>
11 MEM B DO<12> VAKE_BASESTRUE B DO<12>
11 MEM B DO<11> MAE_BASE-TRLE B DO<11>
11 MEM B DO<10> MAE_BASE-TRLE B DO<10>
11 MEM B DO<9> MAKE_BASE-TRUE B _DO<9>
11 MEM B DO<8> MAKE_BASE=TRUE B _DO<8>
MAKE_BASE=TRUE
CPU CHANNEL B DS 2 -> DI
11 MEM B DOS N<2> B DS N<2>
11 MEM B DOS P<2> MAKE_BASE-TRLE B DOQS P<2>
MAKE_BASE=TRUE
11 MEM B DO<23> B DO<23>
11 MEM B DOQ<22> MAE_BASE-TRLE B DO<22>
11 MEM B DO<21> MAE_BASE-TRLE B DO<21>
" MVEM B m<20> MAKE_BASE=TRUE B DO<20>
" MVEM B DO<19> MAKE_BASE=TRUE B DQ<19>
" MVEM B m<18> MAKE_BASE=TRUE B m<18>
" MVEM B m<17> MAKE_BASE=TRUE B m<l7>
" MVEM B m<16> MAKE_BASE=TRUE B DO<16>
MAKE_BASE=TRUE
CPU CHANNEL B DS 3 -> DI
11 MEM B DOS N<3> B DS N<3>
11 MEM B DQS P<3> MAE_BASE-TRLE B DOS P<3>
MAKE_BASE=TRUE
11 MEM B DQ<31> B DOQ<31>
11 MEM B DO<30> VAKE_BASESTRUE B DO<30>
11 MEM B DOQ<29> MAE_BASE-TRLE B DO<29>
11 MEM B DO<28> VAKE_BASESTRUE B DO<28>
11 MEM B DOQ<27> MAE_BASE-TRLE B DO<27>
11 MEM B DO<26> MAE_BASE-TRLE B DO<26>
11 MEM B DO<25> VAKE_BASESTRUE B DO<25>
11 MEM B DOQ<24> MAE_BASE-TRLE B DO<24>
MAKE_BASE=TRUE
CPU CHANNEL B DS 4 -> DI
11 MEM B DOS N<4> B DQS N<4>
.1 MEM B_DOS_P<4> MAE_BASE-TRLE B DOS_P<4>
MAKE_BASE=TRUE
11 MEM B DO<39> B DO<39>
11 MEM B DO<38> MAKE_BASE-TRUE B DO<38>
11 MEM B DOQ<37> MAE_BASE-TRLE MEM B DQ<37>
11 MEM B DQ<36> MAKE_BASE-TRLE
11 MEM B DOQ<35> MAKE_BASE-TRUE
" MVEM B m<34> MAKE_BASE=TRUE
11 MEM B DQ<33> VAKE_BASE=TRUE
11 MEM B DQ<32> MAKE_BASE=TRUE
MAKE_BASE=TRUE
CPU CHANNEL B DQS 5 -> DI
11 MEM B DOS N<5> DS N<5>
11 MEM B_DQS_P<5> MAE_BASE-TRLE DQS_P<5>
MAKE_BASE=TRUE
11 MEM B DOQ<47> B DQ<47>
11 MEM B DQ<46> VAKE BASESTRUE B DO<46>
11 MEM B DQ<45> VAKE_BASESTRUE B DQ<45>
" MVEM B m<44> MAKE_BASE=TRUE B DO<44>
11 MEM B DQ<43> VAKE BASESTRUE B DQ<43>
11 MEM B DQ<42> MAE_BASE-TRLE B DO<42>
11 MEM B DO<41> MAE_BASE-TRLE B DO<41>
11 MEM B DQ<40> VAKE_BASESTRUE B DO<40>
MAKE_BASE=TRUE
CPU CHANNEL B DS 6 -> DI
11 MEM B DOS N<6> B DS N<6>
11 MEM B DOS P<6> VAKE BASESTRUE B DOS P<6>
MAKE_BASE=TRUE
11 MEM B DO<55> B DO<55>
11 MEM B DO<54> VAKE_BASESTRUE B DO<54>
11 MEM B DO<53> MAKE_BASE-TRUE B DO<53>
11 MEM B DO<52> VAKE_BASESTRUE B DO<52>
11 MEM B DO<51> MAE_BASE-TRLE B DO<51>
11 MEM B DQ<50> MAKE_BASE-TRLE B DOQ<50>
11 MEM B DO<49> VAKE BASETTRUE B_DO<49>
11 MEM B DQ<48> VAKE_BASESTRUE B DQ<48>
MAKE_BASE=TRUE
CPU CHANNEL B DQs 7 -> DI
11 MEM B DOS N<7> B DOS N<7>
11 MEM B DOS P<7> MAKE_BASE-TRUE B DQS P<7>
MAKE_BASE=TRUE
11 MEM B DO<63> B DO<63>
11 MEM B DQ<62> MAE_BASE-TRLE B DO<62>
11 MEM B DO<61> MAE_BASE-TRLE B DO<61>
11 MEM B DQ<60> MAKE_BASE-TRUE B DO<60>
11 MEM B DO<59> MAKE_BASE-TRUE B DO<59>
11 MEM B DQ<58> MAKE_BASE-TRLE B DOQ<58>
11 MEM B DO<57> MAE_BASE-TRLE B DO<57>
11 MEM B DO<56> MAKE_BASE-TRUE B DO<56>

MAKE_BASE=TRUE

11 27 28 93

11 27 28 93

11 27 28 93
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Page Not es DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

72 67 20 26 7 PPLVS_S3
Pover aliases required by this page:

- =PP1V5_SO_MEM B

- =pP1ve_sa_veM B L C3110JiC3111JiC3101'52_

C3113 |2 C3114

1l G C3115JiC3116 1C3117 1C3118iC3119lC3120lC3121 1C3122 C3123

0. 1TUF -0 — 0., 1UF —20 1UF  BEACE-NEAREJ3168: 78: 2: 34

=PPOV75_SO_MEM VTT_B

o
g

. . SO_MEMVTT_ - 8% % 9% o 38% -_ 8% — 28'% 28% —_ 8% - 2 % % % % o 28% 7 39%
10V 10V 10V
_ 2 2 2 2 2 2 2 2 RM 2 CERm CERM
- =PPSPD_SO_MEM B (2.5 - 3.3V) %ZRM 402 %ZRM %ZRM %ZRM %ZRM %ZRM %2RM %ZRM %2 565 565
Signal aliases required by this page 1 C:3100 1 C:3101
- =12c_Scol MB_SaL —/—10UF —— 10UF - = 75 2. H mm ~ZR? 3. p4mm
© =20 s00 we_soa TR T, % BEACE-NEAR=J3188: 73: 2. B4 PEAGE-NEAREIZTE: 73: 5. B4 PEACE-NERREIZTE8. 731 2. B4 FEAGE-NEAREI3TS0: 781 2. B4 PEACE-NEAREIIT00. 781 2. B4mm  PEAGE-NERREI3TEE: 73: 2. 34mm
- = 2 X5R X5R - =+
BOM opti ons provi ded by this page PLACE_NEAR=J3100. 75: 2. 54nm 603 603 1o s PPOVZ5 S3_MEM VREFDO B =
(NoNE) J_
= t C3130 1 C3131
PLACE_NEAR=J3100. 75: 2. 54mm —— 22" = QW
% , 1oV
So-LF oo
1 e
REY S 1o vss Dt 2 =MEM B DQ<4> o =
% 11 [Ty MEM B CKE<0> 73 | 5TRED TRETG| 74 VEM B CKE<1> am e 1By =MEM B_DO<0> 5 15D CRI TI cAL PF0 8 =MEM B DQ<5> as >
75 | 5 VoD VDD | 76 1By =MEM B DO<1> ; o DAL VSSo io
7 78 * VEM B DQS N<O>
NC%—O N A5 MEM B A<15> am e e 510 VS 33100 o143 MENLB OGS <02 a2 %
o3 11 (TR MEM B BA<2> 9 o BA2 J 3100 Aldg 80 MEM B A<14> am = o DV D0 D 77 3
8L 14 VDD F-RT-BGA6 VDD | 82 L 13 | 5 vss F-RI_B6 vss o] 14
0 11 MEM B A<12> 83 Al2/ BC § I~ ALl 84 MEM B A<11> am e = @y =MEM B DO<2> 15 | 5 o = DB |16 =MEM B DQ<6> o
> 0o o, 2 17 18 =MEM B _DO<7>
95 1 Ty MEM B A<0> 85 | 5 A9 o A7o| 86 MEM B A<7> am s 27¢By—=MEM B DOQ<3> o D& 8 % D o CED 7
87 | 5 voo 3 Voo o |88 19 [ 5 vss 8%  wesglzo
9 1 Ty MEM B A<B> 89 | 5 A8 nl A6 20 MEM B_A<6> am e 7@y =MEM B_DO<8> 21 | 5 oce .~ D2g ] 22 =MEM B _DQ<12> P
02 11 Ty MEM B A<5> 91l Jas g Aol 92 MEM B A<4> am e e 21— =MEM B_DO<9> i: o D® DQL3 EZ =MEM B DOQ<13> o
93 VDD Voo |94 o Vss VSS
%2 1 [TR)—MEM B A<3> 95 8A3 A2g | 96 MEM B A<2> am e 1By =MEM B DCS N<1> 27 | 5 DQs1* DML | 28
% 1 Uy MEM B A<l> 97 | 5 AL Ao | 98 MEM B _A<O> am oo 1@y =MEM B DO P<i> 29 | 5 pgst RESET* o 30 MEM RESET L ) 26 2 J__
100 31 32 =
9 | 5 voD VDD o Vss VsS o
o 11 @ MEM B QLK P<0> 101 | o cxo oK1 | 102 MEM B CLK P<1> am = 1@y =MEM B DO<10> 33 | 5 DQLO DQuag | 34 =MEM B DO<14> a7
MEM B CLK N<O> 103 CKO* CK1* 104 MEM B CLK N<1> 11 03 2B =MEM B DQ<11> 35 o bQi1 DQL5 36 =MEM B DQ<15> a7
B 105 [ 2 O 106 <m 37 vss vss 38
VDD VDD O (o,
9 11 [Ty MEM B A<10> 107 gAlO/ AP BALG| 108 MEM B BA<1> am e e 7By =MEM B DO<16> 39 | 5 oqie DQR0 | 40 =MEM B DQ<20> oo
% 1 TRy MEM B_BA<O> 109 | - BAO RAS* | 110 MEM B RAS L am e 7By =MEM B DO<17> j; o DQAL7 D@10 ﬁ =MEM B DOQ<21> a7
111 112 Vss vss
o VDD VDD O (o,
o3 11 (TR MEM B VE L 113 o V& S0* o 114 MEM B CS L<0> Yo B 27 B =MEM B DQS N<2> 45 o bQs2* DV 46
0 1 TRy MEM B CAS L 115 | 5 cas T | 116 MEM B_ODT<0> am e 21— =MEM B DOS P<2> 47 | 5 DQs2 vsS o| 48 J_
117 o VDD VDD 118 49 o Vss D@20 50 =MEM B DOQ<22> S = =
s 11 [Ty MEM B A<13> 119 o A13 TG 120 MEM B ODT<1> am e [Pa:m =MEM B DQ<18> 51 o bQis D@34 52 =MEM B DQ<23> a7
0 11 MEM B CS L<1> 121 s1* NC o8 1By =MEM B DO<10> 53 | 5 bQie VsS4
(mg 0 O = =
123 | 5 vop VDD o 124 55 15 vss D@8 | 56 =MEM B DQ<28> .
NC&E | o TEST VREFCAG | 126 21¢Ery—=MEM B DO<24> 57 | 5 D4 D@9 | 58 =MEM B DQ<29> a7
127 o VsS VSSC 128 2@ =MEM B _DQ<25> 59 o DQR5 VSSC 60
7By =MEM B DO<32> 129 | o pes2 DQB6 o 130 =MEM B DQ<36> ao 61 | 5 vss DQs3* | 62 =MEM B DQS N<3> oo
7By =MEM B DO<33> 131 | 5 b3 DQB7 o] 132 MVEM B DQ<37> o 1 27 9 83 | 5 DvB DQs3 | 64 =MEM B DQS P<3> o
1 134 65 66
33 [ 5 vss Vss o Vss VSS o
7B =MEM B DQS N<4> 135 o bQsa* DV 136 = =MEM B DQ<26> 67 o b6 DQBO 68 =MEM B DQ<30> Vea:im Xt
271¢Ery— =MEM B DCS P<4> 137 [ posa vss o | 138 J_ 27y =MEM B DO<27> 69 | b7 DQ81g | 70 =MEM B DQ<31> e
139 ] 5 vss DQB8 | 140 =MEM B DO<38> a7 = 7115 vss vss ol 72
7B =MEM B DQ<34> 141 o D®B4 DB 142 =MEM B DQ<39> D KEY
143 144
1@y =MEM B DO<35> o DR85S VSS o
1451 5 vss DQU4 | 146 =MEM B DO<44> aD 51650806
7B =MEM B _DQ<40> 147 o bQ4o DQU5 148 =MEM B DQ<45> a7
27 By =MEM B DO<41> 149 | 5 poa1 Vss o 150
151 o VSS D®5*C 152 =MVEM B_DQS N<5> ao
158 | 5 DvB DQS5 | 154 =MEM B DQS P<5>  epmy 27 L £
J_ 155 [ 5 vss vss | 156
= 7B =MEM B DQ<42> 157 o bos2 D46 158 =MVEM B DOQ<46> Vea:im it
e =MEM B DQ<43> 159 o bos3 DQA7 o 160 =MVEM B DQ<47> ao >
161 162
o Vss VSS o
27(Bry—=MEM B DO<48> 163 o bss DB20 164 =MEM B DQ<52> a7
7@y =NEM B DO<40> 165 | 5 pQ#o DQB3 | 166 =MEM B DQ<53> Ve S
167 [ vss vss o | 168
7By =MEM B DCS N<6> 169 DQS6* oV | 170
27 =MEM B DOS P<6> ]2 DQS6 vss o | 172 J_
<D 173 g vss DB ] L7 =MEM B DO<54> oy =
7B =MEM B _DQ<50> i;i o DX®O DQB5 o i;g =MEM B DQ<55> ao PPOV75 S3 MEM VREFCA B 30
27 =MEM B DO<51> D1 vss
< 179 g VSS Dngg 180 =MEM B _DQ<60> a7
27 @y SMEM B DO<56> 181 | J pce6 DQ61 | 182 =MEM B DO<61> Ve % + C3135 + C3136
= 183 184 —L—2.20p —o0.10F
21 ATy =MEM B_DO<57> o D7 VSS o —— 20% — 20%
185 [ ) vss QST+ ] _186 =MEM B DOS N<7>  emmy 2/ Y .
187 o bw D87 o 188 =MEM B DQS P<7> aED 402-LF 202
l 189 [ 5 vss vss o] 190
= (@) =MEM B DO<58> 191 | 5 pQss DQB2 | 192 =MEM B DQ<62> Ve:m %l J_
27— =MEM B DO<59> 193 o DE9 D3 194 =MEM B DQ<63> a7 =
195 196
o Vss VSS o
102 100 MEM B SA<0> 197 | 5 sno EVENT* o | 198 MVEM EVENT L oD 25 4
SI 53 92 51, PP3V3_SO 199 |  vDDSPD SDAQ| 200 SMBUS_PCH _DATA B> © 16 23 26 30 32 41 45 62 59 95 "Expansi on" (bottom sl ot
88380 %8 7 MEM B SA<1> 201 | 5 sa1 SCL o202 SMBUS PCH CLK QO] 5 15 23 25 30 32 41 48 62 89 95
203 [ vt VIT o | 204 PPOV75_SO_DDRVIT 728 20 67
1 3140 |'R3140 'R3141 205 | WG RIN - MG PTG igg
. 10K 10K 207 MIG PI N MIG PI N 1C3 1C3 1C3 1C3
G S o 209 [ ° T 210 3150 151 152 153 SYNC_NVASTER=RKOZ_YON SYNC_DATE=00/ 14/ 2010
% 1w iriow O MIG PIN MIG PINO T %LJ/F %LJ/F %LJ/F ﬁ.g
- ; 211 -
e )= o MSAN  MGRING Tg Tg Tg T DDR3 SO- DI MM Connect or B
2 2 2
51650806 d} Appl e Inc. D
SPD ADDR=0xA4( WR) / OxA5( RD) A1 ®
) NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
— e PROPRI ETARY PROPERTY OF APPLE CO\IPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 31 OF 132

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 28 OF 105
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The circuit bel ow handles CPU and V power

during SO->S3->S0 transitions,

as wel |

as isolating the CPU s SM DRAMRST# out put fromthe SO Dl MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavior
VWHEN HI GH: CPU 1.5V remains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails,

P1V5CPU EN =
MEWTT_EN =
MEM RESET_L =

PM SLP_S4_L
PM SLP_S3_L

(1 SOLATE_CPU_MEM L + PM SLP_S3_L) *
(1 SOLATE_CPU_ MEM L + PLT_RST_L) *
11 SOLATE_CPU_MEM L + CPU_MEM RESET_L

73 66 45 42

VTT ensures clean CKE transition,

of signals.
MEM RESET_L not i sol at ed.
MEM _RESET_L i sol at ed.

v I PM SLP S4 L

CPUMEM SO
'R3205
10K
5%
1/ 16W
it
, 462
o P1V5CPU EN 72
CRI Tl CAL @
55 54 50 49 48 32 31 30 25 24 18,8.7 & PP3V3 S3 CPUVEM_SO
CPUMVEM_SO @205 ,RS
SSMBEN15FEAPE
R3120%£ sorses | K
) =
118w
: "
o5, :[GX S|
P1V5CPU EN L
CPUMEM SO = CPUMEM SO
Q8200 | B 2B @205
SSMBEN15FEAPE SSMBEN15FEAPE
sorses | KA > | Sorse
— t—
M- X
s[G7 ST 1S © gs
2 19 [T9)—| SALATE CPU MEM L PM SLP S3 L 5 17 45 73
CPUMEM SO
= 'R3210
10K
5%
1/ 16W
s
, 462
MEMVTT EN
104 82 72 67 46 a4 43 42 31 20 7 5 _PPSV_S3 CRI Tl CAL ———————{D =
CPUMEM SO
CPUVEM SO CPUVEM SO Q8210 |\Bf
R3215° R3202} SSMONLSFEAPE |
sorsss
100K 100K —
5% 5%
1/ 16W 1/ 16W
M- LF VE-LF *
402 , 402, 2 |G Sh
CRI Tl CAL MEMVTT EN L
CPUMVEM SO = CPUMEM SO
M oy 4R
“@ais Q8200 || PF 1D 8210
@ SSMBEN15FEAPE SSMBEN15FEAPE
SSMBNL5FEAPE sorses | K > | Sorses
soTse3 L] — -
O M- M-
x® 2[G7 ST 1S © Gs
e G PLT_RESET L
.aTl K T - S I 18 25 39
CRITI CAL PP1V5 7 26 28 67 72
CPUMEM SO
@215 UVEM SO CPUMEM_SO
SSMBN15FEAPE §03K2:LB C3216 1
ESET_| LS5V L ) sorses 5% 0. 1LF
°© itow 5
ES , 402 o
20 10 Ty CPU MEM RESET | % — CPU MEM RESET L o] T8 Te MEM RESET L o =
= kE BASE=TRE " 1= -
CPUMEM S3
R3217
0
N 2
5%
1 row

ME- LF
402

PDLOPDTYWE . VI] 3

1Vv5 SO " PGOOD!

f or

CPU

72 71 56 48 46 25 24 23 22 20 19 17 7 5 PP3V3_ S5
187 132730501 %4754 %
PM_MEM PWRGD pul I -up to CPU VTT rail is on CPU page
104 73 15 13 10 7 PP1V5_S3RSO CPUDDR M@ 10 17 92
'R3222
10K
ew CRITICAL |6
V- UF
R3220* 21 ° | @220
27. 4K | (= DVB53DOUV
1% SOT- 563
e PM NEM PWRGD L 2 |G =
02, 1H
3 CRITICAL
S
P1V5 SO DIV 5 p Q220
%& DVB53DOUV 1
SOT- 563
R3221° NS )
C3220 *
33. 2K 0. 001UF ——
1/ 16W 20% —T—

402 ,

CERM 2
402

104 82 72 67 46 44 43 42 31

CRI Tl CAL
20 76 _PP5V_S3 CPUMEM_SO
CPUMEM_SO @250
R312050]k1 SSMB NISFS%A;SF;E
5%
1716w
VE-LF
402 , 2|G
VITCLAMP_EN
CPUMVEM_SO
8250 |R B NO STUFF
1
SSMBN15FEAPE 3251
sorses | K< 0.001UF ——
H & e
&% 02
s|G7 S|
67 29 5 [Ty MEMVIT EN

Step JSOLATE_CPU MEM L PLT_RESET_L PMSLP_S3_L| PM SLP_S4_L CPY MEM RESET_L MEM RESET_L MEMVTT_ENJ P1V5CPU_EN
SO o] 1 1 1 1 1 CPU_MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 0 0 1 1 1 1 0 1
SS 3 0 0 0 1 X 1 0 o]
4 0 0 1 1 X 1 0 1
5 o 1 1 1 0 (*) 1 1 1
t o 6 0 1 1 1 1 1 1 1
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1
(*) CPU_MEM RESET_L asserts due to loss of PM MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPI Q.
NOTE: In the event of a S3->S5 transition | SOLATE CPU_ MEM L will still be asserted on next S5->S0

transition.

must deassert

Rails will

power-up as if from S3, but MEM RESET_L will

not properly assert. Software

| SOLATE_CPU_MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

MEMWTT d anp

Ensures CKE signals are held lowin S3

67 28 26 7

PPOV75 SO _DDRVIT

75mA nax | oad @0. 75V
60MW nax power

SYNC _DATE=04/26/201(

%CMASTER:KN [Y:)
CPU Menory S3 Support

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

I NC.
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
buffers at once or VRef source may be overl oaded.

% 10 48 32 9 20 g5,24,10,07 3, PPV3_S3
v T VREFMRGN
R348 VREEMRG o 7 PPVITDDR S3 R%ggs _
1SHG?T2 PPav3 S3 - DAC 10MmA max |Oad 1 2 PLACE_NEAR=J2900. 1: 2. 54nm
" MNERERR-W BFFES: 2 M VREFVRGN VREFNVRGN CRI TI CAL
ME Vs C3300:| |1C3301 VREFVRGN R
0 220 — =0 IUF" | criTIcAL C33031 o BIGSY e
Rk V) 2 2 ECV' VREFNRGN 0. 1% %__ A2l ?2%3
405F
U3300 iy 2 ! VREEMRGN DO SODI MVA BUE | 1033 2
VDD
62 48 43 52 30 28 20 33 36 o Ty SMBUS_PCH CLK fsc  veop VOUTAlL VREFMRGN_SODI MVA_DQ wl, . ok le_l/\év PLACE_NEAR=R3303. 2: 1mm
o2 45 41 52 30 20 20 33 35 oq@y—SMBUS_PCH_DATA hsoa N vours2 VREFMRGN_SODI MVB_DQ 502
90 ﬁ vourd4 VREFVRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10jp g vouros VREFMRGN_MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF shar e _ R3305 .
CE a DAC output, cannot enable VREFMRGN 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! 1R3301
100K
Triew VREE 928
= 2402 @ w\ §2 ;
Ve
R%Vélg s a VREFMRGN DQ SODI MVB_BUF
1% PLACE_NEAR=R3305. 2: 1
1SHRT,  pp3yva s3 VREFMRGN CTRL Sy oy S WY - ™
VV M H QE*W ~3 mm
NE VR b2 VREEVRGN CRI TI CAL
02 C33021 9| VREFMRGN VREFMRGN
0.1UF =S VREFMRGN R3309
c%;g;z__ U3301 15)303'(02 1 200 , PLACE_NEAR=J2900. 126: 2. 54mm
0 PCA9557
Ny Pa6 s ne %Z:lﬁ‘é"
3la0 Pl 7 VREFMRGN DO SODI MVA_EN 2402 VR%'\:”%%\H VREE PPOV75_S3_MEM VREFCA A ,,
Addr =0x30( WR) / 0x31( RD) 4m P9 VREFVRGN DQ SCDI MVB_EN 0. 1UF pa| N2 g?@? Vi
5|a2 p3 10 VREFMRGN CA SODI MVA_EN = cii; - N :
pq 11 VREFMRGN CA SODI MVB_EN e 2 AL VREFMRGN _CA_SODI MVA_BUF
ps| 12 VREFMRGN MEWMWVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
62 48 41 92 20 20 26 33 30 o CI>—OMBUS PCH CLK 1lscL pe| 13 VREFMRGN_FRAMEBUF_EN + Vv MZE)%W
o2 a8 43 52 30 20 26 33 35 oy SMBUS_PCH_DATA 2|spa P74 e
THRM RESET*[5 15 VREFMRGN
PAD GND R3311
~ Y = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
P VREFVRGN CRI Tl CAL
L *R3307
100K o REEMRON 2
» [y PCA9S57D,_RESET_L View \_Q _\Vl\&g'zqsg
RST* on 'platformreset’ so that system 2402 c VREFMRGN CA_SODI MVB_BUF
wat chdog wi | | di sabl e mar gi ni ng. < 1% PLACE_NEAR=R3311. 2: 1mm
=1 WL
NOTE: Margining will be disabled across all = 402
soft-resets and sl eep/ wake cycl es.
Required zero ohmresi stors when no VREF margining circuit stuffed )I’%Eg'\o’%@‘
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%%%\‘ . CRI TI CAL
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT %;EEV 0. 1&5:: 5 VRE§V%W4“ VREFMRGN
2 2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C§0 2 Ve 253 3% 4
= VREFMRGN_MEMVREG BUE 153, 2K DDRREG FB o
= M:ll/w PLACE_NEAR=R7320. 2: 1nm
hob"
Page Not es SR
Power aliases required by this page: VREF'\S_RG; 1R3313 VR\E; - ERAMEBLE_BUE VREENVRGN
- =PP3V3_S3_VREFMRGN R3316 100K %:f\‘ A
- =PPVTT_S3_DDR BUF 5%3 /6w A2 2?'2 3 R3317
i i i i Ry 62tF 9,
Signal aliases required by this page: 402, Al 1/ 16W
- =1 2C_VREFDACS_SCL = £ 62"
- =1 2C_VREFDACS_SDA = VREFMRGN FRAMEBUF BUF_R
- =1 2C_PCA9557D_SCL w
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng AT
Circuitry. 2%:.ZLF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Franme Buffer (1.8V, 70% VRef) [ MASTERCKOL YON SYNC DATE-087 2672010
. FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
DAC Channe! : A B C C D D il =)
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) °
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1. 000V - 2.000V (+/- 500mnmV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) %%E@g@b%gﬁ@j?ﬁ&?ﬁgﬁﬁ%ﬁm
VRef current: +3.4mA - -3.4mA (- = sourced) +61uUA - -61uA (- = sourced) +6. OmMA - -5.0mA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nV / step @ output 8.59nV / step @ out put 1.51nV / step @ out put 1 NOT TO REVEAL OR PUBLI SH I T 1N waLe or past [SE3 0~
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TAEE
47 PLACE_NEAR=J3401. 15: 2. 54nm
1 2 = POEAP RDP_P 1112 01U PCIE AP R2D C Pm,s o5
0. 6NH+ - 0. INH- 0. 85A 10w |1 sov omaoz s
0201
1 g%F NOSTUFF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
1
pum— ?‘5%1”: — %:31‘{»7:1 117S0002 4 RES, 00HM 0201 L3470, L3471, L3473, L3474
2 38 coru T, i
6 3k cerm
361
L3471
1(YYY L2 =S PUE AP RDPI_N 1H2 01U PCIE AP R2D C N oo s 3V S3 W.AN FET D
TGN - 0. INH- O. 85A 10% 1 | 16v xsmaoz 1
0.6 -0 201 0. 85 C3430 MOSFET TPCP8102
1 NOSTUFF OM T_TABLE NOSTUFF PLACE_NEAR=J3401. 17: 2. 54mm
c3472 - 1 CHANNEL P- TYPE
1 C3473
— ?a%lup —/— 0. 1UF RDS( ON) 20-30 MOHM @. 5V
SMBUS SMC 0 SO_SDA (g 5 45 45 51 0 30 2 ek cerm T iV
0201 xR ceRM LOADI NG 1 A (EDP)
SMBUS_SMC 0_SO_SCL
qme e e MJ _TABLE
L3473 =
1 2
W FI _EVENT_L ame YY" FOE AP D2R P grmy oo os 10750137 CRI ZISCSL
s PCLE AP R2D P 1 2, SNH# - 0. ANH- 0. 85A L DT ORI T CAL @
POE AP R2D N g.BwF gsluFS 15550367 R3452 m —
S 1% NOSTURF S 1% 1A PEAK 0 ML TREW BTES am 0. Q05 SVIK- S
—|— o= a5 =™ FERR- -OAM 3A B RSB T I —
(3474 J_ s PP3V3_WAN ; 2 .PP3VB_WANF , o8z ° i J_w T * . PP3V3 53 e e
N_LI NE_W DTHFL nm 0603 2 3 — 30'31 32 2845 5o
1 61605 NLNEGRWDTHO. 2 mm PP3V3_WAN R °© —o .
L 0, BN/ - 0. INH- 0. 85A C3422 c3421 N Soasl oot
47 . 1lu L lukF —— . —_
51650582 e O T_TABLE Sr 8- T 450 0T ow
ORI TI CAL 5 18 NosTUFF S iy o 345 5 °| R3450 |.%
0 .| PCE AP 2R PI P 35 CER 35 e PLACE_NEAR=J3401. 29: 2. 54MM| PLACE_NEAR=J3401. 29: 2. 54MWM 12 P3V3W AN SS 1%2 PM W.AN EN L
s 7
500513 %302 = 1 Al RPORT i =
F-ST-SM PCIE AP D2R PI_N o330k, = = R Mios™
32 31 = D5RLLS NS OR C
i = | «(YYs PClE_CLKIOOM AP_P am s SNS ATRPORT P s en
o —
- 3 - 100 ¢ PCI E_CLK100M AP_CONN_P — {100 209
; 6325 ; 1006 PCIE_CLKI0OM AP_CONN N 1(YYY L2 PClE _CLKI00M AP_N e o I SNS_AI RPCRT_N
= 8 QO O 7 PLACE_NEAR=J3401. 11: 2. 54nm
10 9
0 0 -
12 e
[ | * BLUEI(I)-I-H i i
6 gg 5 T Supervi sor & CLKFREG # | sol ati on
18 17 bl
o= = - 0,
Zogglg USB BT P ..o Del ay 60 ns +/- 20%
22 21 - _—
2412 23 -— USB_BT N-ry
O O g 1 6 24 04
§§ 0o 53 PP3V3 S3 BT,
3012 %29 oS mn L3406 PP3V3_W.AN_F PP3V3_S3
00 N-NECK-W DTH=0. 13432 31 104 5,748 13,24 25 20 30 31 32 48 49 50 54 55
2 1
o SoioE PP3V3_S3 6,748 18,7 75 20 30 21 22 48 49 50 54 53
~ 33 D50 . 150. 72 es 30e CRI THCAL
_L O 2 & FERR 120 OAM 1. 5A 'rR3453 |'R3454 o
1 £ 402 PLACE_NEAR=J3401. 27: 2. 54MV 100K 232K 1. C3440
= ew 1/ 16W LB440 p— 9'%1["':
L e L SLGAAPO16V , 18
P3V3WAN_VMOY | TOFN 402
« AP_RESET_CONN_L 4 AP RESET L B
VR |3 - m_—, ; E
EN| 6 AP* 7EN m 18 73
« AP_CLKREQ Q L 7w B 8 oD i =
</ @ AP_CLKREQ L
PCILE WAKE L O ¢ o7 25 52 5 ) R ao OHIEER
R3455 ]
100K
1n
Viow
T
—
518S0816 —
CRI TI CAL
J3402
CCR20- §K710$
F RT- SM
- l
ol = « PP5V_S3 ALSCANVERA F vaiETe
R SMBUS_SMC _A_S3_SCL Ty o @5 40 56 55 o - 3
T SMVBUS_SMC_A_S3_SDA et o1 90 2 AEITBHES. 2 275 mA peak PLACE_NEAR=13402. 6 2. 54WM
o .: USB CAVERA CONN P @ 206 mA noni nal - max - -
e 2« USB_CAVERA_CONN N AL S FERR- T %% 1. 5A A
1 —
° Naasal PP5V S3 ) et o F—wm NVASTER=KOL M.B SYNC_DATE=10/ 217 2010
0402-
o | wana CAVERA o215 X19/ ALS/ CAVERA CONNECTOR
L3407 1 C3452
20K 0. 1uF D
LPONS 209% Appl e I nc
2 10V p -
L 4 (Y'Y Y2 _ USB CAMERA_P > S5 )
gy NOTI CE OF PROPRI ETARY PROPERTY:
1 Y Y 2 USB_CAMERA N e = THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF APPLE COMPUTER, | NC.
PLACE_NEAR=J3402. 3: 2. 54MM THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 34 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 31 G: 105
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D

104
3130 29 25 24 18 8 7 5 - PP3V3_S3

83
3:

80,
32

o T

R3504

SHORT NoNE NoNE
1 2

> PP3V3_S3_EXCARD R

QUTPUT DECOUPLI NG

367372284780 5043 52 AA ™ N LI NE W DTHEO. Smm
02 Valrhces sy o2 Lp/s 53 LXGHD ST | o
T VoLTAGES3 3V
Mt
R3503 M RLNEGK_MW DT, 2o 1 C3500 |t C3503
%, 72072053:5,5,% £ _PP3V3 SO SRR BBavs s0_excarp R
S50010,48 45 44 49 23 3 Xote M NREGW BTHG. S CRITI CAL
02 ValTAcESs. 3V
oM T U3500
TPS2231
R53502N(NE 17 _[AuxiN N AuxouT|
71 57 41 32 25 22 20 16 7 _PPLV5 SO 1 SHORTHO= MBB1 Vs S0 EXCARD R 2 Vi N3P3 VoUT3P3 o.PP3V3 SO EXCARD SW TCH 652
e M N-REGKW DTHE0. S | T VIV VOUT1PS| 11 o o
VOUTAGEST. 5V e, o . 1 s 4
_ zdstow PERST*ppa €350 G350
R3505 _1p ExcarD sTBY L idstev: |5 [opPErfae
35 25 TRy PLT RST BUF L e 2 EXCARD RESET R L 6 qSYSRsT* [ |cpuse+ [y
1/5102w 19 ~OC* (1 PY)
2 5 (O} —EXCARD OC L |
’\K::E 4 INCO R“OE.SEN 8 EXCARD RCLKEN 32
NCx—={NCL
3231 30 29 25 20 19 6 7 o _PP3V3 S3 NCx12Ne2 PPLV5 SO EXGARD SW TCH o3
104788 73 55 54 50 49 48 NC3 VOLTAGE=1. 5V
NCX-4 Moo |+ C3502 |+ C3505
NCx-e{NcA THRML_PADL 21 0. 1UF 10uF
C3550 1 G\D 2
0. 1uF —— ~
T Al [pull-ups to AUXIN rai |
CERM 2
02
S 74HC1GDOGNDG
EXCARD B L .
52 o _EXCARD CPUSH 05 PLT RESET SWTCH L ¢ s
w551 3 EXCARD CP =
32 ¢ _EXCARD CPPE L 2 EXCARD CPPE L 5 52
- EXCARD CPUSB L o3
90-CHM
DRI
100 52 24 5y USB EXCARD N — _USB ExcARD N A YYY L USB2 EXCARD CONN N s 32 100
100 52 24 5y USB EXCARD P = USB EXCARD P 1YY Y L2 USB2 EXCARD CONN P s 32 100
PLACE_NEAR=J3500. 3: 4mm
90~ GHVE 100MA
RERRLS
os 16 [TE>—POLE CLKI00M EXCARD N 4 Y s POl E_CLK100M EXCARD CONN N s 32 100
o 16 [rwy—PCLE CLKI0OM EXCARD P 1 Y L2 POl E_COLK100M EXCARD CONN_P. 622 100
PLACE_NEAR=J3500. 19: 4mm
PLACE_NEAR=3500. 24: 4mm
C3571
100 10 [rEy—PCLE EXCARD R2D C N 1112 0 1uE PCI E_EXCARD R2D N 6 32 100
100 15 [y POLE EXCARD R2D C P 1|2 g que 0% 11 1ev xsra021 POl E EXCARD RED P o 22 100
10% || 16v xsra02-1
C3570
PLACE_NEAR=J3500. 25: 4mm
I NPUT DECOUPLI NG
32 PP3V3 S3 EXCARD R 46 41 40 39 36 35 33°28°36735°33°,°% &'_PP3V3 SO
531 ai078%7 2062 61 s s 5505 Psad S
1 C3530 | C3531
5
22 _EXCARD_RCLKEN . rarcico0cies

25

2;
7

2
1

2
5

o
7

1
ks

3
H

7
32

PP1V5 SO

326

R3561% EXCARD_CLKREQ_CONN 2
100K
19
arl
2, o U3561
SN7ALVCIGD4YZPR
EXCARD CLKREQ CONN L Bl (=]
BGA

U3560 4 EXCARD CLKREQ L

EXPRESSCARD/ 34

PCl E EXCARD R2D N

100 32 6

FLEX CONNECTOR

6 32 100

PCl E_ EXCARD D2R P

100 16 5 (OO}
PCl E_ CLK100M EXCARD CONN N

100 32 6

oD 6 16 100

6 32 100

EXCARD CLKREQ CONN L

PP3V3 SO EXCARD SW TCH

PP3V3 S3 EXCARD SW TCH

PP1V5 SO EXCARD SW TCH

D 5 17 25 31 85

SMBUS PCH DATA
89 62 48 41 30 28 26 23 15 6CHI YN

32 6 _EXCARD CPUSB L

USB2 EXCARD CONN N

100 32 6

CBD) §,16 23 26 28 30 41 48 62 89

6 32 100

DETECT- CHANGED

54 50 49 48 32 31 30 29 25 24 18 8 7 ¢ PP3V3 S3 o

CRI TI CAL
J35
5022507, %
29
2 o+
——° N PCI E_EXCARD R2D P
- ‘o) 23
bl o
- OC 2 g PCl E_EXCARD D2R N
- T° O g PCl E_CLK100M EXCARD CONN P
- = O Jeu LA EXCARD CPPE L
= = © ol PP3V3 SO EXCARD SW TCH
" O o4 g PLT RESET SWTCH L
o O ol e PClE WAKE L
SO o2 PP1V5 SO EXCARD SW TCH
>~ O 0l 7 g | SNBUS PCH CLK
NCETO 61 Sne
- . O o 3 USB2 EXCARD CONN P
G- o} 1
e
+ 51850647

PCH GPI O LATCH CIRCU T

184'3:%72 &5 DLY bl ock is 20ns nom nal
When ENET_LOW PWR deasserts, RST_OUT#
C3510: deasserts for >80ns, then asserts for
1TUF 10nms regardl ess of RST_IN# state.
iégz Ot herwi se RST_OUT# fol |l ows RST_I N#
402-1
Must STUFF R3512 and NOSTUFF R3514
when R3511 is NOT STUFFED.
= - CRI TI CAL
VDD R3514 and R3512 nutual |y exclusive
U3511 to bypass reset |ogic
SLGAAPO14V
ENET_LOW PWR 2 |LowPWR - R3514
3 1[I0 = RST | RsT ourrl 4 SLG ENET _RESET OUT L 1 2 ENET RESET L o B
LOG C 4 9
~mm_ ENET_RESET L_R 3 Jrst i M‘%EW _—
6 [DET_IN
el @l 8\ 'R3512
1 DET. CHNGD* 8%
NSO 7 746
e e
THRM
D PAD
n o
— re—

SYNC _DATE=07/27/201d

ISYNC MASTER=K92 ERI C

ExpressCard Connect or

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF "APPLE "COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
1
IV ALL RI GHTS RESERVED

I NC.

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI Tl CAL
PClE T29_R2D C P<0> C36 OM T_TABLE
0(1)uF I—mv—rsvwm—u s PCIE T29 R2D P<0> V19 | per 6P U3600 PEr 0. V21 o PCIE T20 D2R C P<0> C3640 |- _PQ E_T29 D2R P<0>
PCIE T29 R2D C N<0>  C3601 s PO E T29 R2D N<O> 19 lper o N T29 PET 0_N_T2L s PCIE T20_D2R C N<O> caeait 1.
o % TV R 0% F L PCl E T29 D2R_N<0> .
0. 1uF CBGA 0. 1UF %16V
SYM 1 OF 2) .
PCIE T29 R2D C P<1> C3602 ¢
601UF I—mv—rsvwm—u « PCLE_T29 R2D P<1> P19 | per 1 p er 1 pl P2l o PCLE T29 D2R C P<l> C36042 ||z _PCIE_T29 D2R P<l>
s PCIE_T29 R2D N<1> M9 | per 1 % TN ML P . LUF 5
ooy PCLE T29 R2D C N<l1> C3600fUF ; 1Ny . PET_1_| o PCLE_T29_D2R C N<1> C3643 11|: POE T29 D2R Nl
: B 8 0. 1uF | [T0% ToV X5R 402 =
PCI E_T29_R2D C P<2> 4 g
©° C:36001u|; I—iv%—rsvwsm—l s PClE T29 R2D P<2> K19 | peR 2 p : Elper 2 P K21 o PCIE T29 D2R C P<2> C:3604f' '; 2 PCl E T29 D2R P<2> 8 95
- s PCIE T29 R2D N<2> HI9 | peR 2 | o et . 1u :
oo —PClLE_T29 R2D C N<2> C3%O?u'; s R 2_N w PET 2_| s PCIE T29 D2R C N<2> C3645 :1|: PAE T29 DPR N<2> .
. — 0. 1uF | [T0% oV X5R 407 o
PCl E T29_R2D C P<3>
”e CB%O?U,; I—iw—rsvwsmﬂ s PCIE T29 R2D P<3> F19 | per 3_p 8 peT 3P F21 o PCIE T29 D2R C P<3> C3646 :||: PCE T29 2R P<3> 5 o5
w oy PCLE T29_R2D C N<3>  C3607 :|: o PCLE T29 R2D N<3> D19 ) PER 3_N] [PET 3 N D21 o PCIE T29 D2R C N<3> C36AT 1 |1:  PAE T29 DpR Neas o
0. 1uF 7 8 o5
NO STUFF 0. 1uF
TP_T29_MoNDCO ~ R3610 1, An 29 MONDCO B21 | vonooo PP3V3_T29 716 19 25 33 34 35 o8
DEBUG For nonitoring current/voltage 0 ° B waker ( FL T29 PCIE WAKE L R3651 2/\/\/\/1_5J
TP_T29 MonDCl ~ R3611 1 T29 MONDCL 220 | yenoct 10K % 1/16W MF-LF 402
,\90 S“ TVUVFF 5% I716W MeTF 402 PERST* |, E6 T29 RESET L am s
TP T29 MONOBSP  C3615 :y|: T29 NONOBSP K17 | voncesp Rsensgl B4 T20 RSENSE
DEBUG For nonitoring clock 0. 1uF I 110% SR 402
TP _T29 MONOBSN  C3616 :||: e 129 MONOBSN M7 | vonoBsN R3655*
05 35 34 33 26 19 16 7 _PP3V3_T29 0. 1uF 11??21\,%
o M- LF
603,
R3690!| |'Ra691 C36199i R3692| | R3623! ['R3622 |'R3621 R A £0 120 RBIAS
3. 3K 3, 3K 1% 3. 3g'§ 1%5 10K 10K
M:_lgw 3 oW 855*3' 2 CRI Tl CAL P YW 16W 16W m Not used in host node.
b5,( 1, OM T_TABLE 4025 402, [,402 2402 _ fi[Poe rsT oKL TP_T29 PCIE RESETO L .
= P 369 « o129 CLKREQ 1SOL_L Py pa e areq 710 g|PoEr L T
(T2 5 690 3 T29 GPl O<1> [ N E_RST 2* .
9 SPI_MSI) o 3690 4z (120 sPi_msO 5oaK To0 CPl 02> 3 mi—gi:%; g ¥ | poE RST a+[594 TP _T20 POIE RESET3_ L
(T29_SPlL_CLK) 6 {c 2kX8- 1. 8V 5/5.1?}4’ T29_RSVD L4 bl E_OLKREQ 3* é § Toi T3 JTAG | SP TDI ame o e
(T29_SPI_CS 1) 1idst 2 w T29_SPI _MCSI PLee g % @ |me 2 JTAG 129 TVE am FE3V3_T29 T e
R2 JTAG | SP_TCK
T29ROM WP_L 3 « T29_SPI _M SO M | eg po S e 10 2 00 )
2 —— wL . T29 SPI_CS L N2 ee_csr % s oo T JTAG LSP TDO oD © v o 3698
HOLD_L . o T29_SPI _CLK L2 ee ak|U REFCLK_100_| N_P| PCl E K100M T29_P 16 05 256w
b o _T29_THERMD P A2 | Treren op REFCLK_100_IN.N_GL6 __PCI E_CLK100M T29_N & e o L YE5LF R3695
9 e al or - 9]
R FERN | rest en g XTAL_25_IN_P17__ SYSCLK CLK25M T29 R . 10R 2 SYSCLK_CLK25M T29 (s
TP_T29 TEST PO NT O P5 | 1esT PO NT 0O B 3 xTAL_2s_ourl R28 TP T29 XTAL25QUT 18w
1 1R3625 TP 129 TEST PONT 1 ™ |test ponr 1|, ™ oLk outl 2 T29 TMU CLK OUT R3696" A
= 0 TP_T29 TEST PONT_ 2 M |test_ponT_2 |9 MU CLK_I N_E2 T29 TMJ CLK I N 1K
T29_TEST PO NT_3 L6 | resT_poi NT_3 |- - NO STUFF M:lﬁg’
R3699" 22
10K
. o733 s _DP_T29SNKO_M._P<3> A’:‘; DPSNKO_M_._LANE_3P | HFlbgv =
SNKO AC Coupl i ng o733 6 _DP_T29SNKO_M. N<3> DPSNKO_M__LANE_3N 4025
o5 sy DP_T29SNKO_M_._C P<0> C3620 : DP_T29SNKO_M._P<0> , ., o o750 DP T2OSNKO M. P<2> A | ppsiko_m._LANE 2P
0. 1uF | ;gR“ Ty o733 6 _DP_T29SNKO_M. N<2> Y5 | DPSNKO_ML_LANE 2N | =
o7 —DP_T29SNKO_M._C N<0> C3621 DP_T29SNKO_M._N<O> 5 o orass DP_T29SNKO M._P<1> A8 | ppsnio M. LAN
0. 1uF |1°% 38y DP T2 Y7 M_LANE 1P E —
L o7 33 6 9SNKO_M._N<1> DPSNKO_M__LANE_1N DPSRCO_M._LANE 3P| AAL8 TP DP_T29SRC M._CP<3>
or 10 o —DP_T29SNKO_M._C P<1> C362§ 2 “0% oy DP_T29SNKO_M._P<1> . o536 _DP_T29SNKO_M._P<0>  AALO | ppgrko_m_LANE OP | % DPSRCO_M__LANE 3n| Y17 TP _DP T29SRC M._CN<3>
u X5R 402 7 DP_T29SNK N<O> Y9 i -, =
R DP T29SNKO M. C N<1> C3623 1| DP_T29SNKO M. N<1> s oo 07336 DPSNKO_M._LANE ON | DPSRCO_M._LANE_2P /:/1*;5 TP_DP_T29SRC M._CP<2>
0. 1uF | I 0% T8 o 35 _DP_T29SNKO _AUX P V1 | DPSAKO_AUX_CHP ° DPSRCO_M._LANE_2N TP_DP_T29SRC M._CN<2>
o7 3 s _DP_T29SNKO_AUXCH N V2 | DPSNKO_AUX_CHN DPSRCO_M._LANE 1P| AA14 TP _DP_T29SRC M._CP<1>
w7 s my—DP_T29SNKO_M._C P<2> (3624 .||: DP_T29SNKO_M._P<2> , ., o - >-E M LA in| VI3 TP DP T29SRC M_CNel> .
C:3602%u': 2% 159 54 50 (COT}—¢ DP_T29SNKO_HPD V5 | DPSNKO_HOT_PLUG DET < @ | DPSRO_M_LANEIN e
o 79 o ry—DP_T29SNKO_M._C N<2> 1|2 DP_T29SNKO M._N<2> . - DPSRCO_M._LANE oP | AA12 TP _DP_T29SRC M._CP<0>
0. 1uF 11567 62 o R3G3T DP_T29SNK1_M._P<3 vo — i g crarco_w_Lae on[ YIL TP P T20SRC M_ONS0>
7 <3>
- DP_T20SNKO_M._C P<3> C3626 :||:_ DP_T29SNKO_M._P<3> , .., 113 Y P T29SNKI M Ne3> B ] prena e on | D DPSR0_AUX P | W6 TP DP_T29SRC AUXCH CP
0. 1uF 11 38% 8% M Lh — DPSRCO_AUX_CHN| Y16 TP DP_T29SRC AUXCH CN .
w77 s my—DP_T29SNKO_M._C N<3> C3627 . |: DP_T29SNKO M._N<3> . ..o 2 o3 DP_T29SNKL M._P<2> V11 | ppoi M_LARE 2P a) v DP T29SRC HPD 100pF SRF > 40MHz
0. LuF | ;3% 159 o730 _DP_T29SNKI M _N<2> UL | ppsnki M_LANE 2N | | DPSRC0_HOT_PLUG_DET BYPASS=U3600. Y19: : 2rmm
= o733s DP_T29SNK1_M._P<1> V13 | DPSNK1_M._LANE_1P pP ATEST| Y19 T29 DP_ATEST BYPASS=U3600. Y19: : 5. 08nm
o7 70 sqEry—DP_T29SNKO_AUXCH C P CBGOZEBUF: - DP_T29SNKO_AUXCH P ¢ 4 o w55 DP_T29SNKL _M._N<1> ULZ | ppsnki_M._LANE_IN E N I ’
1 X5R 402 ! >_|
o7 79 6 DP_T29SNKO_AUXCH C N _C3629 : | DP_T29SNKO AUXCH N ; 55 or oo DP_T29SNKI_M._P<0> V15 |pponea m_LANE OP |5 DP RES 1| AA20] T29_DP_RES C?oeo%éi 1 C3686
0. 1uF Il x8r 162 v DB T2GSNKL M. N<O> 14 | DPSNKIL_M._LANE ON |3 R3685! 1R3632 0V ?Q%OJ-UF
. e DP_T29SNKI AUXCH P V7 | ppgaa Aux o 12O TO0K 5 I -
SNK1 AC COUp| 1 ng o733 6 _DP_T29SNK1 AUXCH N U | DPSNKL_AUX_CHN 1180 AT
o« oy DP_T29SNK1_M__C P<0> C3603(1)UF: |1oea o DP_T29SNKL M__P<0> .., I DP_T29SNK1_HPD U4 | ppsnKi_HOT_PLUG. DET "abh,[ k0 1
. X5R 402 — =
o7 pm—DP_T29SNKIL M. C N<0> C3631 |10 DB T29SNKL M._N<O> ;5 R3631: L
0. 1uF 'l x5/ 202 100K ==
59 o7 85 6 T29_R2D C P<0> AS | PRTO_T29T P | [PF Al4 NC T29 R2D CP<2
7 79 DP_T29SNK1 1/ 18W <o _ _ PRT2_T29T_P <2>
o7 70 o D 9s| M._C P<i> C3603§UF IiR o DP_T29SNK1_M._P<1> .o VELEE o7 6 s qom129_R2D_C N<O0> A | pRT0_T29T N PRz T20T N_AZ__NC T29 R2D CN<2> g
N m
7796 DP_T29SNK1_M._C N<1> C3633 :]|: - DP_T29SNKL_M._N<1> 5o o7 55 o y—129_D2R_P<0> & | prTo_T29R P |2 k| prr2_T20r P G122 NG T29 DPRP<2> e
0. 1uF | 1 IT% T&Y == o7 65 o 129 _D2R N<O> @ | PRTO_T29R N E wn &| PrRT2_T29R N_C10 __ NC T29 D2RN<2> ame
o779 ¢ Ey—DP_T29SNK1L_M._C P<2> C3634 : Ii o DP T2OSNKL M._P<2> ;. o5 T} gg ::SEozgz ig T29_0_LSEO T2o 2 1seq & T29 LSEQLSOE2 e
0. 1uF I 1328 78Y o T SCE T29_0_LSCE | T29_2_Lsce M8 T29 LSEO LSCOE2 SYNC_VASTER=T29 REF =
97796 DP_T29SNK1_M._C N<2> C3635 : |2 DP_T29SNK1 M. N<2> .., o — — Yanu LS P 9 SYNC_DATE=T117007 2010
0. 1uF 1T 32% I8y o7 05 o q@m129_R2D C P<1> ALO | pRT1_T20T_P o PRT3_T29T P|_Al8  NC T29 R2D CP<3> . T29 Host ( 1 Of 2
07796 DP_T29SNK1 P<3> e DP T29SNK1 P<3> o7 e 0 com129_R2D G Ne<l> A8 | PRT1_T29T_N PRT3_T29T_N_A16  NC T29 R2D CN<3> oD ¢
0. 10F | [ 185 357 2 o7 o5 o ry—129_D2R P<1> B | prT1_T29R P|T © | PrTa_T2or P|_C16  NC T29 D2RP<3> am- Appl e I nc D
7o my—DP_T29SNKL M. C N<3> C3637 Iioo o DP T20SNKL M. N<3> ;5 o7 65 o ry—129_D2R N<1> *® ijzgR,NE g PRT3_T20R N_C14  NC T29_D2RN<3> ame ° ’
0. 1uF 'l xsR 262 ER e T29_LSEO<1> 6 | 129_1_LSEO T29 3 Lsed 2 T29_LSEO LSCOE3 oD & 5 NOTI CE OF PROPRI ETARY PROPERTY:
DP_T29SNK1_AUXCH C P C3638 o —129_LSCB<1> £ 729 1 LscE T29 3 Lscel M T29 LSEQ LSCE3 '
o7 7 @——| FW_EV—DP T29SNKL_AUXCH P 6 5 o — — - < = FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
o DP T29SNKL AUXCH C N C363éu': B poSNKL AUXCH N o7 55 a0 :%g $§g gg‘_A EZ T29_SDA NOTE: Al l unused LSOE/EO pairs should be aliased T\ O WA NTA/N T4 S DOCLNENT 1N GO DENGE 36 OF 132
6 33 97 7 4 i
= 0. 1uF XI?,"R“ 1 } o7 e 42 (OO} T29_saL together. Other signals okay to float (TP/NO . Ll N 1o e o S I T N wioLE R PaRT
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8 7 6 VWW - 8 AP TOPD T EE . VT 3 2 1

PP3V3_T29 7 16 19 25 33 35 88
CRITI CAL . 135 mA (Singl e-Port)
s 7 _PP1VO5_T29 OM T_TABLE 152 mA (Dual - Port)
2100 mA (Single Port) . M | vocipo u3e00 vocses | M7 C3744 1| C37431 C37451 1C3746 |1 C3747 EDP: 200 mA
2250 mA (Dual Port) H11 | yecipo T29 vecaps [ M 1@%:: 1@5 —_— 1@5 -— %%%F %%%F
EDP: 3000 mA C37001 1C3705 [t C3706 |1C3707 |1C3708 [1C3709 H13 | vecipo FCBGA vocses | K7 85 SE SE 2 2 % 2 5%
topF L L 1o T LIOr L IUr LIUF L IUF K9 | veorro (SYM2 OF 2) o' o' o' &35 &5
STTE TR TR TR TR B e
X K13 | voa o VOC3P3_T29 1
M | vecipo = R3750
ML
' (R [ vocars o foa | P7 rEERR TR ?gpg A2
C3701i 1C3710 |1 C3711 |[1C3712 |t C37l3JiC3714 His VOEP3_bP_Rx 1 1 1 1 MCH%A@&W@V e m 16w 0-ohms are placehol ders for now, replace
10UE Yy~ EEeyy= L TE ey e VCCLPO_PE P9 C3753 C3752 C3751 C3750 ME- LF ; ! {
7 p— — 14 — 14 — 14 x K15 VCC3P3_DP_TXRX 1O L TUE L 1UF L e 402 with proper values after characterization.
6y k{z 2 é\ﬁ P\ P\ P\ 2 By, VLG VOCLPO_PE 8 VCC3P3_DP_TXRX | P11 1Lé°/ I 1Lé/ I 1Lé/ I 1Lé\7’
603 402 402 402 402 402 = VCC1PO_PE > - 8;5@ 2 8;5@ 2 8;5@ 2 8;5@ 2
VCC1PO_PE
E10 | vecipo_PE
= ¢—E22 Iveoipo_pe L
R3720 Gl4 | vec1Po_PE R3760
129, 2 M:&t\gglés\'&%%?ﬁgv%m o R8 | vDD1PO_DP_RX1 VDD3P3DP_PLL | P13 Mﬁi@?%{?ﬁ%g — A0 2
5% . e R10 | ypD1PO_DP_TXRX R :2 5%
erF AGEST 05V 13720 |1 3721 |t CS;F722 { RI2 | ypp1po_pp_TXRX 3760+ AGE=3. 3V erF
2 o, &% T, %ﬁw ' gété%’;—
M M M 2055 CH
L3730 = - L3770
FERR- 120- OHM 1. 5A FERR- 120- OHM 1. 5A
1 2 Mﬁt\g&SQE%?E_SV%WPLL R14 | vDD1PO_DP_PLL VCC3P3_DP_TXRXBI As |_P15 Mﬁi‘\gﬁ-@gﬁ?? mAnS 1 (12
0402 k- -4 m ko -4 mm 0402
ACEST 05V 1C3730 C37701 AGES. 3V
€L 20052 UF @ |vss vesop |5 >. 22L§§ L
2 & 556[ J8 |vss vssop |17 %Eﬁi\!'fz
“Le J10 | yss vesop |_T9 4025
1 712 | yss vespp |_T11 1
= J14 | yes vespp |_T15 =
L8 | vss vesop |_T27
L10 | yss vesop |_Vi7
L12 |yss vsspp | WM
Lr{; vss VSSDP x
vss VSSDP
NIO | yss vsspp |_W0
N2 | yss vespp | W2
NIZ | yss vespp |4
vssop | YL
vssDp | _AA2
Bl | vsspe
B3 | vespe ) vsspp_pLL | T13
BS | vsspE vsspe |_F9
B7 | vsspE 6 vsspe | _F11
B9 | vsspE vsspe | _F13
Bl1 | vsspe vsspe | _F15
B13 | ysspe vsspe |_F17
B15 | vsspe vsspe | Gl8
B17 | vsspe vsspe |20
B19 | ysspe vsspe | 116
C18 | vsspe vsspe | J18
@0 | ysspe vsspe | 120
DL | ysspe vsspe |_L16
D3 | ysspE vsspe | _L18
D5 | vsspe vsspe | 120
D7_| vsspe vsspe | _N16
D9 | vsspe VSSPE $2
D11 | ysspe VSSPE
D13 | ysspe VSSPE 2;2
D15 | vsspe VSSPE
D17 | vsspe vsspe | Y18
E18 |ysspe vsspE |20
E20 | ysspe vsspe | W8
F7_| vssPe vsspe | V20
SYNC MASTER=T29 REF SYNC DATE=11/09/ 2010
T
T29 Host (2 of 2;
sz |
d} Appl e I nc. D
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 37 OF 132
Il NOT TO REPRODUCE OR COPY I T
i i 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current nunbers from Vendor slide (<REDACTED> power neasure 1.ppt), enmiled 6/21/2010, TDP @ 90C. T R e o 34 OF 105
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8 7 6

P t
age Not es -
Power aliases required by this page: CRI TI CAL xdzg gi; +/30\1/2V T2 9 1 5V BO OS t Re g U I a.t 0 r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y vgs(th)-' Ny CRI Tl CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 : : T29BST: Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS GaH sF8409DB Fg?gggg: ge;r?% 7@021:' 5V Vgs L3895
- =PP3V3_T29 FET (3.3V FET Qutput) e e T NV T noul BCA 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL on put d PPVI N WTZQBST . . 1YY Y L2 _, T29BST BOOST
- =PP1V05_T29_P1VO5T29FET  (1.05V FET Input) fof‘”gess require - MR W BFFES: 35" T29BST. Y | T29BST: Y PCVBO63T- 100M5 BIEES: 35
- =PP1V0O5_T29_FET (1.05V FET Qutput) " T29BST: Y T29BST: Y Yaht ags a0t SpeeLibefheng . CB?O%Q 1 CB?O%% 1 B Dr=TRUE
1 . i
Signal aliases required by this page: R3487%9 1C3880 T29BST: Y iy T 129851 Tszl\ngés_r_ v CRI TI CAL
- =T29_CLKREQ L ) EQC}UF R3891! B B a1 T29BST: Y D
- =T29_RESET_L ] XS\S{ - 200K | 5 o|o|o|q|s R3889 Zm%gm
- - - - 2 4 1/ 160 N %
BOM opFlons provided by this page: T29BST PWREN DIV L M:wzQ 1 R (IATSW M:_lg}é" S DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y <RL T29BST: Y 402,
. T29BST _EN WLO 25 |leNn' uvLO Snsi| 6
R3881" u3s90 T29BST_SNS2
33QK LT3957  snsz| 8
12? T29BST_I NTVCC 28 || NTvee &N XWiR95
402, 2 % 1 PLACE_NEAR=C3895. 1: 2 mm
T29BST N L . T29BST_VC 30 fve ; T29BST VTS2’\£;sBST v
X T29BST. Y 1 NO STUFFE R38951
T29BST: ¥ ols  |C3892: T29BST_RT 33 |gr AN 1 C3888 37K
08805 |1 470 % L TSop sk _PPISV T29 ..
SSMEKISFV —| 8] T &, M:-bgv Vout = 15.47V —
soovesm i) | R T29BST_SS 32 |ss o=l <Ra? T29BST: Y| | T29BST: V| :
[ % 2 T29BST FBX 1 C3895 1C3897 | Max Current = 1A
167 st ] ! 2 FB —¢ —— 4 7UF | -4 7UF Er — 300KHz
e o oy T29_A_HV_EN T29BST: ¥ T29BsT: Y'29BST: ¥ T29BST: Y SYNC NO STUFF T29BST: ¥ | T &8y 2 BV cerm eq =
= R3892 13893 R3894 1 C3894 1 C3889 R3896 1206 1206
- -0 01UF - —L_ 0 330F —L 100PF -
D = % ) P ,SaND_ @D — & M:lé}o@ T29BST; Y | [T29BST: Y T29BST: Y
M- LF 2 0¥ MF-LF 2 &3 wsr RIS NEREEE 2 22¢m L 96 1 898 1 1 C3899
2402 265 402, < [N Nf o EIRIEIEIET 402 < 40;2 }Jléﬂ:— 4. YPIOZ f— 9.%001UF
<R2> GND_T29BST_SGND X7R- céﬁk’n 2 X7R- céﬁk’n 2 2 ?(8/::,1
WLO(falling) = 1.22 * (RL + R2) / R2 @aktb@liow&tﬁd 35" 1206 1206 402
WLQ(rising) = WwLQfalling) + (2uA * R1) SGAD
; SN shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) pvhnringi Vout = 1.6V (1 + Ra/ Rb)
si de package, =
Supervi sor & CLKREQ# |sol ation o W necestary: C
e 1 £ PP3V3_S0
57054 55 51 50 45 48 45 PP3V3 T29 7 16 10 25 33 34 35 88 T29BST Y
50 88 T29BST: Y
CLO%8109 En «| CRITICAL [*R3807 o L VBN 7 FEAPE 1R3888
Pl atform (PCl e) Reset ' é %o VoD 100K —— 230K
v uU3s800 Hiow 3 Hiow
= LT _RST_BUE L 402 SLGAAP016V 2452 Ts g2 Max Vgs: 10V L5
TDFN PP1VO5_T29 ;.3
2 SENSE| 2 T29BST_SHDN DI V
R381%§ = T29BST: Y T29BST: Y
X *R3887 3lp ‘
17180 330K 10 888
Qpen-Drain GPlO a5, | SSMBNS7FEAPE
4 T29_RESET L - 1/16W >
1o > T29_SW RESET_L Hw OV = 80 ms 1/ 20% 5 402" -
S JEN T29 CLKREQ I SOL_L = R
%@33 35 —
w0 @ T29_CLKREQ L slar W7 = Tro akreorsa L 1 SMC_DELAYED PWRGD o ss o
Pul | -up provi ded by SB page. an R WE_BASES ZUE =
n o
3.3V T29 Switch B
102,100 91 09 U3810
5% % pP3v3_ S0 TPSgS%924 PP3V3_T29 7 16 10 25 33 34 35 88
A2 ) ar AL Max Current = 1.7A (85Q)
B2 [JVIN Ve Bl
CRI TI CAL U3810 & U3815/U3816
2
38101 N o Par t TPS22924C
%%g,:?lr s} Type Load Switch
R(on) 18 nthm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
S;g:g;ggﬂ;g %2 PP1VO5 SO TPSgS%924 PP1V0O5_T29 7 34 35
* A2 AL Max Current = 3.4A (85C)
B2 |)VIN  vout( [ B1
C3815: CRI Tl CAL
e — @ oy
6, SV 2 GN\ND
oy
?1
= SYNC MASTER=T29 REF SYNC DATE=11/09/ 2010 A
e
18818 T29 Power Support
i cn i
A2 &P AL bﬂ
B2 )N voul([BL Appl e Inc.
CRI Tl CAL ©
s > T29_PWR _EN < lon . U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:
D
Pull-up provided by SB page. 5 BER R HREERVURAFENLO L | v
(6] THE POSESSOR AGREES TO THE FOLLOW NG
l I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 38 OF 132
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73 71 36 25 7_PP3V3_ENET

BCMb7765 ENET SR pins are internal

I f disabled: Okay to float VDD,
I f enabl ed:
Speci al Star

routi ng needed on these pins.

1.2V switchi
VDDP & LX pin.
VDDY VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing),

g regul ator.

See note for

Decoupl i ng on Pg 37.

SR _DI SABLE bel ow.
VFB nmust al ways connect to =PP1V2_S3_ENET_PHY.
LX connects to inductor.

PP1V2_ENET 73 7
???mA (1000base-T, Caesar

V)

281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0O
PP3V3R1V8_ENET LR QUT_REG
CRLTI CAL * ENET SR LX -,
3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM 0. 5A __ PP1V2 ENET ;57 cE|3Té%L
) 1 2 _PP3V3 S3_ENET_PHY_XTALVDDH FERR- 600- OHM 0. 5A
M ReEk W GTHe8: 2 C3900i PP1V2 ENET PHY AVDD 1 2
’ SM
0.1 %) RE&(;A&\[;TI-’: 2 mm
xrr i 2 39211 |:c3920
CRI_TI CAL 0 0. 1Lé§—— . 40037UF
L3905 = r GBS o CRITI CAL
FERR- 600- OHM 0. 5A CHRY Xk 13955
) 1 2_PP3V3 S3 ENET PHY Bl ASVDDH FERR- 600- OHM 0. 5A
su RESWETHES. 2 _EC3905 S PPIV2 ENET PHY POIEPLL 1 2 |
’ 0. TUF a 3 m SM
i( % VOLTAGE=T. 2V
2 508 ceru 39261  |1c392
TR “ ] T b
= A \
= . 2 2 Sei CRI_TI CAL
FERR- 600- OHM 0. 5A XTR- CEN SRk cERM 13930
) 1YY Y L2 _PP3Vv3 S3_ENET_PHY_ AVDDH FERR- 600- OHMV 0. 5A
SM - 3 hm =
MRS 3§¥FE8 T R3910" L?}QU%OL?}QU%l PP1V2 ENET PHY GPHYPLL ! r 2
4.7K 5 5 AGERL oy o2 ™
5% .
w8 T i e [2 BE cor c3931:|  [1C3930
402, 0.1 F;—— f— gﬂ“ UF
1 1 X7TR- 0‘/)2 2 %(3 ‘ICERM
L B O =
R3940!| ['R3941 C?:’971§ B B ngul:e N
41',173% %%;vlj ) ?Lé%’z 2?82% 8 B S| ~[R[8[3] I 4 & g 3|2a S| g @S C39361 10855 LR OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
102 109 91 09 53 55 PP3V3 SO W LE s xsr 8l X5 CERM ——— = B 8 3¢ Wb T = 0. 1}Lé%, == i‘%}d': the card reader on-chip 1/0
05105415801 3%73%6 3630 357587154 o 2| |2 ABHG g vo 5 g o 5 A g E vboe XTR CE 2 2 %k Connect only to U3900 pin 20.
x | [ 14 S 0, 8
3950 11RK3942 1 E é (24 o ; ; — PP3V3R1V8_ENET_LR OUT_REG s
= |
0. 1uF 5% Current MT oo 1
PCl E_ENET_D2R N 1 |27 i,%;ﬁ‘é’lﬁlersr‘:tsltgg w £ L
9% 3951 2 u3900 & PP3V3R1V8_ENET LR OUT_REG.,
O ENET_VIVAI N_PRSNT 58 [VNAI N_PRSNT( | PD) BCVB7765B0 TROO_P|_40 ENET_MDI _P<0> - VAKE_ BASESTRUE
402 . QFN- 8X8 TRDO_N|_41 ENET MDI N<O> 37 96 M N_LINE W DTH=0. 3 nm
55 15 (0T} PCl E ENET_D2R P 1I 2 «| PAE ENET PR C N - 27 | £ 0N Tros Pl a4 ENET VDI P<1 o M NREGK W DTH-0. 2 mm
10% s L. 28 43 o
18 PClE_ENET_D2R C P - PCI E_TXD_P CRITI CAL TRDL_N o E“g ﬁ gz%z a7 9 1C3970 |1Cc3971 |1 3972
%3? FS 285 | PClE ENET R2D P o 33lbaEROP TRD2_P) e ENET VD N2 s 37 96 éél‘.)o?UF — 0. IUF" ——0 1TUF
. 1lu - o TRD2_N 7 o R/ 5 -
;. oG E ENET ROD C P XY | PO E ENET_R2D N -2 |POE RON oo H 0 ENET Pegs e —IE ééé‘ cerv |2 %%g e %%g CERM
oo % 16 I PCl E_CLK100M ENET_P > 3LlPoE REFaK P TrRo3_N_49 ENET_MDI _N<3> 27 00
iy %3%“:6 o 10 I PCl E_ CLK100M ENET N  30|PoiE REFOLK N
supp POEENTRDCN = ifle o o> ENET_RESET_L - lpersT (1PD) 5 oy e oS, =
R3943 1% 1 o ENET_CLKREQ L & 2JOLKREQ (D) - T OReIPIO2 9 g ENET_MEDI A SENSE yrom 2
= ENEL_VAKE L DY ENEL_VAKE R L -—gwE (D e e = programbljuzz;yl cevecT) ve- TP_SDCONN_DETECT L
(See note) 1w SD_DETECT can only be used active |ow due to errata. h '
WAKE# Ve L a2 19 ENET_LOW PWR - 4 lLow PWR (1 PD) (1P CR.CMD CLE| 26 o TP_SDCONN_CMD am e
- Wl 21 DCON
Must isolate from PCle WAKE# i f PHY BCMVBb7765_SMB_CLK o= |5\B aK CR_CLK/ RY_BY - TP_SI N CLK oo -
is powered-down in S3/S5. Standard BCMb67765_SMB_DATA ©=p— L0 |SVD_DATA (1 PD) CR _DATAO| 25 g TP_SDCONN_DATA<0> .
N- channel FET isol ati on suggest ed. BCMVE77 K 66 CR DATAL| 24 g TP_SDCONN DATA<1> N
If PHY is always powered then alias 3" 3%7722 EAC;O 54 Z‘:/UL(I NKLED s CR DATA2| 23 g e TP_SDCONN_DATA<2> .
=ENET_WAKE L to PCI E_WAKE L. * “BOMB7765 MOSI - [ CR DATA3| 22 gy TP_SDCONN_DATA<3> .,
- [BCNB7765 CS L —_ 53 o = CR _DATA4| 52 gy TP_SDCONN_DATA<4> .
* ' = CR DATAS| 53 gy TP_SDCONN_DATA<5> .
s NC BCVB7765_SPD1OOLED L 2 |SPDLOOLED*/ SERI AL DO (D) T R oATAG| 5% g TP_SDCONN_DATA<6> .
+ NC BCV67765_TRAFFI CLED L e 07 |TRAFFI CLED"/ SER AL DI (CD) “ L R oATA7[ 55 g TP_SDOONN_DATAS7> e &
) CE*/ MB_I NS+ | 59 NC CE L M5 INS L N No MB (Me .
18 — nmory Stick) Insert feature needed,
zsmmﬁﬂxg & |: CRLED/ALE 60 g TP ENET CR PWREN oy Oontrof si gn)all to I?ght LED or control SD bus power.
NC-2H ~ CRWPH/ XD_Ver | 57 g TP_SDCONN_WP am:
38 |roac XD_DETECT| 68 o, BDMB7765 SR DISABLE  R3980 1K 1,,, 2
A THRM_PAD - 5% 17 I6W WF-LF 402
PHY Non-Vol atil e Menory 2 l
ROM contai ns MAC address, PCle config BCMB7765 supports both active-levels for W SR DI SABLE must be pul | ed dom_-n to use

info as well
Required for

as code for Bonjour proxy.
proper PHY operation.
(Requi red ROM si ze TBD)

7371 36 25 7 _PP3V3_ENET
© 1 C3990
\eod f— o}UF:
U3990 2 3L coru
ATéslg%BBOSllD A
1
. BCVB7765_SCLK g 2 |sck oMT S|l g BCVB7765_MOSI 4
BCMBb7765_CS L 4 s
WL == = ey 1——(
s ) 5 . BCVB7765_M SO ,
—qvP NOSTUFF
L_SgreseT 'R3990 |'R3997
G\D 40. 7K 40. 7K
~ %‘isw %‘isw
CLF CLF
2402 2402 .
NOTE: Pul | -down on SO plus internal pull-ups on
other 3 SPI pins configures ENET for the
L At mel AT45DB011D (1Movit) ROM If a different

ROM is used then the straps nust change.
ENETM requires Sl

pul | -down i nstead of SO

internal SR

I PD has a race condition.

HPERNET PV (CAESAR 1V

d} Appl e I nc.
®
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Page Not es

Power aliases required by this page:
( NONE)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
Pl ace one of 0.1uf cap close to each centertap pin of transforner
ENETCONN_CTAP o
204000 240021 04004: 04006
gﬁg%@ gﬁg%@ gﬁg%? gﬁ‘g}%@
THE, T, TR, TR
CRI Tl CAL
14
w oy ENET_NMDI _P<0> 1 899 |1, L eneTcow p<os
w oy ENET_MDI _N<0> 2 F@E L@J= 11, ENETCONN N<O> | T
3 10 ENET__CTAPO RJ45- -3
Ly F-RT-TH
TLA- 6T213HF 9
4 9 ENET_CTAP1 | 105
o sy ENET MDI _N<1> 5 Lﬁ b 8 . ENETCONN N<1> g
2
w20 ENET_MDI _P<1> 6 7 ENETCONN P<13 12
CED <R a0
CRI TI CAL 2
14001 7
w w@y ENET_MDI _N<2> 1 v 12, ENETCONN N<23 510
w 0> ENET_MDI _P<2> 2£§E L@J= 11, ENETCONN_P<2> 20
3 10 ENET_CTAP2
1T > 514- 0636
ILA- 6T213HF
4 9 ENET_CTAP3
w oy ENET_NDI _N<3> 5 Iﬁ L]8 . ENETCONN N<33
o sy ENET MDI _P<3> 6 7 .ENETCONN |P<g3>
<— RX
Transfornmers shoul d be )
mrrored on OppOos| te R40 40 %1 4002'R4003
si des of the board D, >, A A CRI Tl CAL
1 1
M:Z‘EAZ M:Z‘ EAZT fz 'ZEW Tz 'ZEW %&%ﬁ
ENET_B M TH CAP ~ 12
M N:N = .25 9%
J: 7[ 210’41 PLACE_NEAR=T4001. 1: 5"“:3’: A 9’4210"1 PLACE_NEAR=T4000. 5: 5rmm
29292929 29292929
D4001 2 D4000 2
RCLAMPO524P RCLAMP0O524P
SLP2510P8 SLP2510P8
CRI TI CAL 3 CRI T1 CAL 3
NOSTUFF NOSTUFF
- [ ASTEROZ ER T SYNC_DATE=08] 247 2010

Et her net Connect or

(5 aepie inc. Im
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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PP3V3_FW FWPHY ;5 39 40

138 mA
C41201 C41211 C41221 C4123: C4124:
T M a2y A
B2 el Gy e &g
& & & & 6
L L4130
= 120- OAM 0. 3A- EM
114 m Firewre PHY PP3V3 FW FWPHY VDDA 1 (Y Y Y 2
NEEW DTH=0. 2 0402- LF
C4113('2 1 C4131 1 C413% 1 AGESS!SV
1% —— 1% —— f—
T amT edl
2 2
8AEOZ 8AEOZ 8AEOZ T
L4110 A1 L4135
R4100 120- OAM 0. 3A- EM = 120- OAM 0. 3A- EM
w: PPIVO FWEWHY 1,2, > PPIVO FWR 1 2 _PP1VO_FW FWPHY AVDD 25 m PCle Serbes 17 mA PO e SerDes o PP3V3 FWFWPHY VP25 1 (Y Y Y 2
135 mA 5% W NERCR-W BHES: 2 W 0402-LF - : M NRERR-W BTFES: 2 W 0402- LF
%l}/:_lf\é/ VOLTAGE=T. OV VOLTAGE=T. OV 1C4110 |t C4111 04135 1| C41361 VOLTAGE=3. 3V
402 TUF IUF 1UF
G
—F—
110 mA Digital Core 0 M VReg PWR
1C4100 1C4101 1C4102 |1 C4103 |1 C4104 (1 C4105 |1 C4106 C4141i 1C4140
L _— - TUF —L TUF — TUF — TUF — TUF 0. 1LéF°: TUF
%é%/ %é%/ S 8% 5 5%y S 8% 5 5%y 5 5%y i 5 5%y
M M M M M a6y M
ACE_| NEAR—UISOO AV34: 2. 54mm
BB EEEEEEEEREEEER EEREEEE EEE I CALID) povaow POE FWRID C N ooy oo
XSR02-1  p| ACE_NEAR=U1800. AU34: 2. 54
DD10 ~—— VD83 —— ~—VDDH— ~VP~ VP25 VREG PWR C417]1 112%16V_PClE FW R2D C P am gsnm
NCxBL3 |aTBUSB R AL POIE_RXDON_MNE__ g ws POIE FW R2D N | [xsmo2- 1
AL3 |ATBUSH U4100 PCIE_RXDOPLN? g, os PCIE FWR2D P CE NEAR—UIBOO BG36: 2. 54mm
X ALL |ATBUSN PO E TXDON_ M e o PCIE_FW D2R C N CA175) ppsaey PO E EW DR N -
NCX—= — - 0. TUF oD
EWPHY _DSO F12 |pso (1PD) NT-19 FW643 PCIE_TXDOP N6 g os POIE FWD2R C P I Ixsm02- 1PLACE NEAR—UlBOO BJ36: 2. 54nm
. FWPHY_DS1 E12 o BGA CA176) pewisv  pC E FW D2R P -
- FWPHY DS2 E1s s (PD NT-20 REFOLKN N g PO E CLKI0OM FW N am - 0-‘1'U?| [x6R02- 1
10 [T - DS2 (1PD) NT-21 PCl EXPRESS PHY REFOLKP| N0 PCl E CLK100M FW P T 6 05
40, F TPAN B8 [rpaoN
w0 NC_FW)_TPAP A8 |tpaop
96 40 FW PORT1_TPA_N B5 [rpalN NT-4 (1 PU) TCK| N,\; 1I\—KP: EV\633 $D|
o6 40 FW PORT1_TPA P A5 |rpatp TEST CONTROLLER NT-3 (1PUTON == gm—— =DM e PP3V3_FW FVWPHY ;55 35 40
0 6 NC FW2_TPAN B3 [rpazN (1P T M g TP FW43 TDO
NC FW2_TPAP A3 |rppcp 1394 PHY NT-1(IPYTVSLYE o TP FVE43 TMVE FW543_LDO
wogyNC FVO TPBN gy B9 ITPBON 2 (1P TRST*NL _ gu FW43 TRST L RA165' |'R4166
w0 s, NC FW_TPBP A9 |TpBOP = 105 %o(/)K
o wogayEW PORT1_TPB N =55 [TPBIN 15}24\, M{lﬁw
96 40, FW PORT1_TPB_P A6 1 1
. NC FVW2_TPBN B4 Trreon NT-10 (1PD)_  WAKE* pC2 FW543_WAKE L 202, |,402
«w PPVP_EW CPS W Toop o b FE 1 - VRO 1N Snea. ReccTL REGOLT| DLS o FW643 REGCTL
e PONER MANAGEMVENT VAUX_DETECT| EL__ g FW643_VAUX DETECT
R4160* 4o, F TPBI A B7_1TPBI ASO NT-12 (I PD)/VAUX DI SABLE| D2 TP_FWs43_ VAl ENABLE
200K w0 ey FW PL_TPBI AS —s_C|TPBI ASL N-13—" (D) GKREN L2 g FWOKREQPHY L romys RA164
M:_lsg\‘} woc@yNC FV2 TPBIAS g g A2 ITPBIAS2 10K
PLACE_NEAR=U4100 BlO‘;nTn V643 RO B1L ro %;E\é’
- " N - 2
FW643_TPCPS B0 [TPCPS NT-16 (1PD) SOl FoLK| @ TP_FW43_SCl FCLK
K1 -~ SAF NT- 14 (| PD) SCl FDAI N_GL TP_FWs43_SCl FDAI N L
G120 R4150 T s NDTREE —qu—CNAD_TREE - oUT NT-17 SO FoCUT ML g TP FW643 SOl FDOUT =
— |2 . FW CLK24P576M XO 1,%/2\/2 FW CLK24P576M XO R o, F13 |xo NOTE: NT-xx notes show NT-15 (1PD) SO FM]F2 g TP FW643 SCIFNC
A CRI Tl CAL o FW CLK24P576M Xl pICE Y NAND tree order.
\/ 2
B ~Y4150 5 TP_FW643_SE - M3
2027 NC 24. 576 MiZ 102 R4161'| ['R4170 TP_FW643_SM NL3 2;‘:23’ SERI AL EEPROM NT-7 SCL| NI2 oy FW643 SCL
CA151 O T SM3 25w 294K 191 (1PD) CONTRCLLER NT-6 SDA_MLL TP_FW543_SDA
55 PE w &% % TP _FW43 MODE A g I2 IMDE A (IPD) NT-18
e Ve 16w TP_FW43_CE e L12lcE (1PD)
!EJ : 402, 2402 TP FW643 FWs20 L D12{FW620* (1 PU) M SCELLANEQUS
v ) TP_EW43 JASI_EN __ _ Dlljag EN(IPD) NT-11
cj% . _TP_FW543_AVREG - P10 |avReG CHI P RESET NT-5 PERST*|,M o FWRESET L | ;s
= TP_FW643_VBUF H13 |vBUF
FW543_PU RST L - KI3JFWRESET* (1 PU) NT-8 11R§K163
TP_FWs4 L J12 |ocrR CTL_V10 5%
R4162 Ji Py il 16
AT0R 0433%2 NCx213 |ocR CTL V12 (Reserved) 2%‘2“\4\/
M:lg%; g’g” Ss VREG_VSS
402, 2 xR %EBBSEWFFEEES&B88%%25?%2223&'@’2@2:&3 3 L
[a] w =} X 4 =
= = SYNC MASTER=K91 M._B SYNC DATE=10/ 20/ 2010

FireWre LLC PHY (FW43

d} Appl e Inc. D
<)
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Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI TI CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) 4260 CRITI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC638P_G F4260 CRI TI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET Input) S — 1TESRY D4§A6O PPVP EW
- =PP3V3_FW FET (3.3V FET Qutput) . :
- =PP3V3_FW FWPHY (PHY 3.3V Power) 90 64 63 50 49 35 5 7 5 _PPBUS _G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5
- =PP3V3_S0_FW.ATEVG 4 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_ j_ T
- =PP1V05_SO0_FWPWRCTL (5KPD Bias Rail) R42621 1RA260 C4260 1 e
- =PP1VO5_FW P1VOFWFET (1.0V FET I nput) K 300K 0 L D
- =PP1VO_FW FET_R (1.0V FET Qutput) _12}24‘7 B %_1@4/ YT 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, 402 X5
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %Ts'vg?t%zm FWPORT PWREN L_DI V
- =FW CLKREQ L G H>}
- =FWPME_L R4263! 1= I TI CAL
BOM options provided by this page: 1/112% 3
( NONE) Va5,
FWPORT FASTOFF_ L
R4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
IO\ R T CAL it w0 - PP3V3 FW FVPHY -
oo et dad §-EESV3 S0 H—} BSS%%ZDW z s ggiofor e it e e Y3 SO
2\ G HS SOF 363 FWPORT_PWREN L
(S verny
ORI TI CAL C42901 4 crRTICAL |
D|3
' 261 |F NEASET 0. 1UF —— 55 100K
SSMBKI5FV 1 Kh 0A0F - e U4290 Tiow
SCD- VESM HE — ' éi?-- 20 25 18 PLT_RESET_L 402 SLHAPO16V L4027
" Fils 2 TDFN PP1VO_FW FWPHY 738 30
1|G™ Sfz °R4283 SENSE| 2
o > FWPORT_PWR EN 10K
5%
it e
= 402
' FW RESET_R L 3w = EWRESEL L fooD e C
DLY = 60 ns +/- 20%
FW PVWR_EN 6 |EN
% 19 (TR — FWCLKREQ PHY L 38 30
23 16 (T} FW CLKREQ L 8 %r \.\/(—' N 7 = FwW CLKREO PHY L <o
Pul | -up provi ded by another page. oo BB VAKE_BASE= 85
n o
38,223,330, 32,30,0 12 PP1VO5_SO . .
FireWre Port 5K Pull -Down Detect =
R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow. i e
2
FW PVWR EN L 3. %\4/2(;:1WS\NItCh
6 1R427 R4271Y a0 41 0,30, 30,35 8240900252755 & _PP3V3_ SO TPS22924 PP3V3_FW FWPHY ;5 55 40
b CRI2T|7~E,AL 330K 0 56K P SKPD DET L e e A2 &P A [ Max Current = 1.7A (85C)
o AT 18w B2 )N vour([ B1
H: DVBSSDOWV Z%QLW Mib}z@; CRI TI CAL w201 & U4202
10— FWPWR EN 216 i FW 5KPD_DET_RC . 5 042%%1_ o a\D
10% Par t TPS22924C
6, SV =
CERM 2 O
i, g Sinea Cizi0 1 | TypeTioas swren
L snch( ) EeeT MR 7 glens iy Reow (18 e Typ B
h | 402 = 50 mGhm Max
= - Max Qut put: 2A
FW P1_TPBI AS R 1 1.0V FW Swi tch
L U4
Raz1g 70 70 6n 45 29 38 23 14 13 33,19.9 1, PPLVO5_SO TPS22924 PP1VO5_FW FET
K 185122 o 2 AL 2 23 mm
%,{:211 W2 B2|)VIN  vour([BL ] VOLTAGESL. 08V m
PLACE_NEAR=C4360. 1: 2 mm 4202 CRI Tl CAL LSl FireWre PHY requires 1.0V.
1 2 Jon 1R4202 To avoid an extra power supply,
w0 s rp—FW P1_TPBIAS 108 — e 0.549 1.05V is used with a series R
P 3 %Z'iaw to reduce vol tage.
- . 402
FireWre PHY WAKE# Support L o Fw ety -
When PHY is powered, FWG5KPD DET_L acts as | egacy PME# signal . L T
10 30 38 7 _PP3V3_FW FWPHY Dual - pur pose out put:
1 1) 5K Pull-down Detect when FWPWR EN is |ow.
RA277 RA276 | 2) FW643 WAKE# (PME#) when PHY is powered.
105 %o(/)OK ¢ _FW PLUG % Lo
13W 16 Pul | -up provi ded on anot her page.
W Q%QLW 3 CRI TI CAL
FW VAKE sy 276
NO STUFi s/ sor-ses
° 08.217U§ : ¢ SYNC VASTER=K91 M.B SYNC DATE=10/ 207 2010 A
D lg“/m - -
- 852 FireWre Port & PHY Power
DI RG NOVEET
. FV643 WAKE L FV643 WAKE L 2|e |'<* p =1
m WRE_BASES ' 8221'I7C:AL s Appl e Inc.
®
s | CYES3DOWV NOTI CE OF PROPRI ETARY PROPERTY:
! FHEPRN AN | L%ES“T’&A&‘ERPSERE%&T”E INC
e POSLSSUR, AGREES TO THE FOLLOW K& .
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 42 OF 132
= Il NOT TO REPRODUCE OR COPY I T
PART
'V AL BT rEsaveD e 39 OF 105
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_SO0_FW.ATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW PHY_DS0
- =FW PHY_DS1
- =FW PHY_DS2
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropri ate connectors and/or to
properly term nate unused signals.

BOM options provided by this page:
( NONE)

1394b i npl enent ati on based on Apple
FireWre Design Guide (FWDG 0.6, 5/14/03)

4039 7 6

40 39

FW643 has internal

FET bl ocks current to TPCPS until

PPVP_FW

From Port

a7 _PP3V3_FW FWPHY

28
o
o)

TVWW o,

FW543 TPCPS Leakage Protection

| eakage path from TPCPS pin to VDD33.

VDD33 i s powered.

PPVP_FW CPS

PPVP_FW CPS

X%gg\z: 2 mm

Di sabl ed per LSI
(Al'l unused port

40 38

NC FV0_TPAP
NC FVW_TPAN
NC FW_TPBP
NC FVW_TPBN

40 38 6,

40 38,
38 40

40 38 6,

PDLOPDTYWE . VI]

Unused FireWre Ports

2

instructions
signals TP/ NC)

NC FW_TPBIAS — NC FVO_TPBI AS _

— NC FW)_TPAP
— NC FW_TPAN
— NC FW_TPBP

Term nati on

Pl ace close to FireWre PHY

BSS8402DW
SOT- 363

(SYM VER1)

To FWs43

— NC FW)_TPBN

38 40

6 38 40

38 40

6 38 40

20 40 40 38 S@ - 7 — 6 38 40
P NC FVe TPBIAS — NC FV TPBIAS _ _  ,u.
P NCFVe TPAP  — NCFW TPAP .,
o NCFVe TPAN — NCFWE TPAN o,
P NCFVe TPBP  — NCFW TPBP .,
oy NC VR TPBN  — NCEVE TEBN

Cabl e Power
PPVP_FW

40 39 7 6

(EW PORT1_TPA N)

(EW PORT1_TPA_P)

88

R4360 R4361!
56.2 56. 2
% %%
160 LYY
2402 402,
0 10 sy EW PORT1_TPA 24 FW PORT1 TPA P
% 40 s0pry—FW PORT1_TPA N 264 FW PORT1_TPA N
— VARE_BASE=TRUE
% 10 55 gy FW PORT1_TPB_P 24 FW PORTL _TPB P
— VARE_BASE=TRUE
96 40 30 gy FW PORT1_TPB 23 FW PORT1 _TPB N
si X =EVPTY — VARE_BASE=TRUE
IR4362 R4363!
56.2 56. 2
% %%
160 LYY
2402 402,

FW PORT1_TPB_C

ca364 R4364

igOpF 4. 995}
_1 W
402 4025

09:24:53:9%: %575:%%:%3 7 _PP3V3_S0

5251 50 45 4846
102

CRI Tl CAL
310 .
FERR- 250- OHM Not e:
1 2__PPVP_FW PORT1_F
SM R - 35"
c4314 AGESS
0. OTUF
Ly
%65

(EW PORT1_TPB N)

Trace PPVP_FW PORT1 nust handle up to 5A

40 39 38 7

FireWre PHY Config Straps

Configures PHY for:
- Port "1" Bilingual

PP3V3_FW FWPHY

PORT 1

Bl LI NGUAL
CRI TI CAL

1394B- M7
F- RT- TH

TPB-

TPB- _TPB(R)
O

(EW PORT1_BREF)

QUTPUT

TPB<R>

(EW PORT1_TPB P)

"Snapback" & "Late VG' Protection
PLACE_NEAR=U4350.1:2 mm
350: i
0. 10F -
b3 4350
485 TPD4S1394
TP_FWATEVG VCLMP 3 vawe P DL+ 8
2 o FWPORT_PWR_EN 4 |rvewRr_EN oLt 7
CRI TI CAL p2+| 6
R4350" p2-| ®
10%5 GN\D
2%
Mib}z@;
(EW PORT1_TPB N)

(GND)

1

9

; OTPB+ ?VP TPB+
P

7

NCX-————0 s ne| e

(FEW PORT1_TPA N)

FW PORT1_AREF

(EW PORT1_TPA P)

(EW PORT1_TPB P)

| ocal

PLACE_NOTE=J4310.5:2 mm

ground

for

PLACE_NEAR=J4310.5:2 mm

d

6 VG
3] e é V6 | 1pa
S TPA<R> | NPUT
4 OTPA+ é)TPA{ R rpac
Ty

T 12 CcHass! s

—=_0o| oo

JEEERDY

= 514S0605

AREF needs to be isolated fromall
grounds per

When a bilingual
bet a-only device,
bet ween them (to avoid ground of f set

1394b spec

evice is connected to a
there is no DC path
i ssue)

— BREF shoul d be hard-connected to |ogic
speed signaling and connection

(1394B)

SYNC MASTER=K91 M._B

38 40

38 40

38 40

SYNC DATE=0//22/ 2010

FirewWre Connector

d} Appl e I nc.
®

e

NOTI CE OF PROPRI ETARY PROPERTY:
=
R ROBLOSIR AGRERS 1O THE FOLLON

THE_| NEFORMATI ON_CONTAI NED_H
PROPRI ETARY PROPERTY_ OF APPI

I NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

43 OF 132
40 OF 105
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ODD Power

Cont r ol

BuBSD"

TPCP8102
23VIK- SM
PPSV_SW ODD R
87 73 70 69 68 65 54 52 47 41 22 § 7 ¢ PPSV ™ N_LI NE_W DTFE0. 6rm
105 107 ::: M N_NECK_W DTH=0. 4nm
VOLTAGES5V
|
1
NOTE: 3.3V nust be SO if 5Vis S3 or S5 to R4150%E + C4595 ro—
ensure the drive is unpowered in S3/S5. 5%% p— ?é 068UF
1160 10%
46 41 10 30 36 515,198 34 98 98 % 9%, ppava so "o R4595 o 4596
83 BO 73 72 62 61 57 54 52 51 50 49 48 2 402
Lo0K 0. 01UF
R4597! CDD PVR EN LS5V L 1 2 coD PVR SS 1H2
50
100K CRI TI CAL y 1w 10%
u: Jgpw Q4596 || Bl° 05 e
p SSMBNL5FEAPE
402 EAPE | CRI TI CAL
1 R4598 |21 SNS QD P o 200 103
L 0. 005
<t w
T Vs 1 oD N
Q4596 | (D) ool L8NS o 200 103
SSMBNL5FEAPE
SOT563 k’-
[
"
s|G” St
19 E QDD PVIR EN L
104 6 PP5V_SW ODD
M NI NE_W GTFE0. 6rm
M N_NECK_W DTH=0. 4rm
VOLTAGES5V
CRI TI CAL
FL4520
90- OV 100NA
34500 F
CRITI CAL 55560-0168 SRS,
) . 3 4 o4 SATA ODD RPD UF P 1H2 521 SATA CDD R2D C P Peon BLEY
O O — 10% 16V CERM 402
102 100 91 89 88 85 84 4 3 @=—21c SATA COD RPD P 0. 01LF
46,11 40 30 30 5832193 9 92 33 95 % pPava so 0 O bl YN C4520
8380 73 72 62 61 57 54 52 51 50 49 48 = 5 5 24 6 SATA ODD R2D N 2 1 o4 SATA CDD R2D UE N e SATA CDD R2D C N 16 94
S O O . = 11 <] 0
oxe PLACE_NEAR=14500. 5: 4mm 0. 01UF 0% 16V cERM 402 PP1V5
0l o -2t 6 SATA CDD D2R UE N TieT 4y sz ES B2 E0 A0 T
R4590" 2] 5 o e 540 SATA_CDD D2R UF P FL4525
- 50 Crar 2000 R4513:
33K 14 13
0 O SRS 4. 7K
e 16 15 )
W E O O 4 3 94 SATA ODD 2R C N 1|2 CA526 SATA QDD D2R N oo s 00 M:lgl\év
02, — 0.01UF || 10% 16v  cerw 402 205,
516S0617
1 ‘ 2 94 SATA CDD D2R C P 1|2 4525 SATA_CDD D2R P oo 16 94 SATARDRVR | 2C_ADDRO 41
45 5 (T} SMC_ODD DETECT 0. 01UF 1T 100 16v cerw 402 SATARDRVR | 2C_ADDRL 41
I'ndi cates disc presence PLACE_NEAR=J4500. 11: 4mm
CRI TI CAL
I nternall PD ~150K
Wite: OxB6 Read: OxB7
ADDR1 | ADDRO| Address (R'W
SATA HDD Port R L L 0x96/ 0x97
PLACE_NEAR=L4500. 1: 3 PLACE_NEAR=L4500. 2: 3
) " ) " 1 CA514 |: C4519 L H 0x98//0x99
+ C4501 + CA502 0. 1UF 0. 01UF
—— 0. 10F —— 0. 1UF }%‘;g&; % 20% H L 0xB6/ 0xB7
20 T 757410225 2220167 PPAVE_SO0 e
2 2y CRI TI CAL 2 0. 005 55M H H 0xB8/ 0xB9
402 L4500 402 1%
FERR- 70- OHM 4A W NO STUFF BLACE NEAR-US10. 16, 2mm
& PPSV SO_HOD FLT 1 2 PPSV_SO_H 1ANA 2 v 678 2241 47 52 54 65 68 69 70 73 87 104 R4510* = T "
M N_LI NE_W DTH=0. 6mm M N_LT NE_W DTH=0. 6rmm To5 4. 7K ©
M N_NECK_W DTH=0. 4mm 0603 M N_NECK_W DTH=0. 4nm 3 g ©o|—
VL TAGESEY! PLACE_NEAR=J4501. 1: 3mm VL TAGESEY! | SNS HOD P 100 103 pEL)
RA536 I SNS HDD N oo 100 105 402, VoD 94 6 SATA HDD DPR RORVR QUT P CA4518 1 || 2SPVODTRE SATA HDD D2R PRy 6 10 04
w 11 200 16v cerw 402
aw_vap-tre4l. 2 ”1]*7/5:. hﬁﬁ;F 5 10 0. 01UF
PS8521A RORVR CA517 1 || 2G\D_Va D=TRUE
CRI TI CAL 6 94 6 SATA HOD 2R C P CA516 1 || 2 OVODTRE, | sara voo mor romve e TGFN 246 SATAHOD D2R S H PP ——— SATALED Q2R OOy © 16 9
J4501 15PF 0 o1F I o 1laine A_outP 15 0. 01UF
Qr500166- L020 CA515 . || O E 016 sata o R rorvibinn 2 |A NN CRITICAL A ourn 14 91 6SATA HOD R2D RORVR IN N CA513 1 || 2@OVIDTRE o) wompcn an LR
M ST- SM GND_ VOl D=TRUE 5%  CERM 0.01UF || 10% 16y ceRw a2 0.01UF || 10% 16y ceRw a2
j ! sov 402 : 94 6 SATA HDO ReD RORVR T N 4 B autn B INN_12 '
ool - Suimmce R4535 st momendre  ° s ot BN 1L s ssaTa to0 0 roxem 1 e OA512 11| 2@ONADTRE Lo ppce e
© 9% - aovaotre4L. 2 1w veLr 20 0.01UF |1 10w 10y cemm a0z
00 - SATA HDD D2R RC C N - 1/16W 402 23 16 (TR \TARDRVR 7 |eN REXT] \TARDRVR REXT .
7 8
NCP—g g o e sasmo mon L 15PF5 94 6 SATA HDD D2R C N 41 _SATARDRVR | 2d| ADDRO 8 |B_PREO/ | 2C_ADDRO  A_PRE1/ScL_cTL] 19 MBUS PCH OLK (T © 16 23 26 28 30 32 48 62 89 95
o=
NC>&1;—O o2 @2t sSAAtD D P P S— I I 41 _SATARDRVR |2 ADDRL 9 | APREO/ | 2C_ADDRL B_PRE1/ SDA_cTL| 17 NBUS PCH DATA (- 6 10 23 20 20 30 52 40 62 09 95
1! 14 - 5% CERM - i
NCx0 o5 & ¢ D2R val ues for 3dB de-enphasi s A scent 10|12 Ene
0 o2xNC 9
) satarcvr Test 18 | TEST R4512*
T R4534 R2D val ues for 3dB de-enphasis @D THRM 4. 99K
51650350 1501 eovaoredl. 2 1 weir RAB11 2 PAD R STSRAES MR
- 1/16" 402 =
12- OHVF 100NA- 8, 51 4511 o|m| < 455
T - 4SM 2
1080045 | i34 24 6 sara oD f2D RC U o O1UF 9 a = SATA Connectors
1 4 sata oo o e N 1| |2 OPVOIDTRE ;E}é" 338S0907 D
a0 va TRE | [ 50 cemm 10% 16V CERM 402 2 = App| e Inc.
sov 202
2 3 SATA HOD RED UE P R4 4510 ®
0. 01UF
533 GND_VO D=TRUE = NOTI CE OF PROPRI ETARY PROPERTY:
aovapTreSL. 2 1% vELF 1 2 1
b o = HE R RV RS |
£ THE POSESSOR AGREES TO THE FOLLOWNG
Teh? 94 6 SATA HDD RED RC UE P | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 45 OF 132
Il NOT TO REPRODUCE OR COPY I T
GND_VQ D=TRUE 0 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
v Goa) IV ALL RI GHTS RESERVED 41 OF 105
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8 7 6 VWW - 8 AP TOPD T EE . VT 3 2 1

CRI TI CAL
CRI TI CAL
100 272 67 as asa3m 2076 PPBV. S8 TPS2561DR FERR-LJ.Z 3A
SON
760 45 20 17 PMSLP S L 2|ino  ouri® PP5V S3 RTUSB A ILIM . : PPSV S3 RTUSB A F C
R46901 3N aur2| 8 %H&%&sw—&‘tg 378Mm l 0603 e 378
. USB EXTA OC L 10rauLT1 1LIM7_USB I LI | PPSV S3 RTUSB Byl LI M A605 S‘ﬂuéféSAL
bg\/ e @USB EXTB_OC L j Z\\:LTZ* &{crklag:(gw BHES: 378™m CEER\;? sﬁéé@m F-RT TH-MO7- 4
» USB PWR_EN El = —— L -:(5 D
NUSTURF
CRI TI CAL CRI TI CAL d L oo _£0 R4600'| c4695 1 C4617 |1 =USB2 EXTAMMED N ¢(YTY1e S
C4692 1 1 4690 4691 - o 23. 2K 10U —— TOUF L — | oUbB2 LT1 N 2
C4696 .|t ,| C4616 10, L L g 1UF b 7 — oo 10U o
0. 47£JF; - 100U 1 1 220UF- 35MOHW Léo/—— - %9 ) W 6ig% 2 628 |2 00 USB2 EXTA MXED P 1 (Y Y Y L2 .USB2 LT1 P EDS
: > 20%, 2 503 503 4
3 E{T SR R e, o 1. r
[®] [®] r
1 s 2 T2  —" —
Current limt per port (R4600): 2.18A nmin / 2.63A nmax
CRI Tl CAL CRITI CAL =
FERR-L142((?-105—|M A We can add protection to 5V if we want, but |eaving NC for now
) 1 (Y'Y Y2 PP5V S3 RTUSB B F Pl ace L4605 and L4615 at connector pin
C4615i 0008 VaTAGE:gV : 7gmmn B
0. 01yE
E
0

USB/ SMC Debug Mix - TG

F-RT-THWB7-4

| T1L CAL p
e PRAVA2 G Laei0 —0
SMC_DEBUG YES DLPLIS s
SMC_DEBUG_YES 1R4650 o 204y USB_EXTB_N 4 (Y YY L3 10USB LT2_N EDS
046159 1 ) 100|( — | 100USB LT2 P, 3 o
7 — 16 EXT 1 2 40
e v P o+ sy, USB_EXTB P M
47 46 456 SMC RX_L 4 5 |we vel 1 . _—
™ 1 Q
a7 a0 45 o qoom—SMC TX L 40w U4650 Y12 223233 8
s e PI 3USB1027LE evaus 2 3 2 -
94 24, B( D+
o ZAEE USB_EXTA_N o ORITICAL Yoo
ISMC_DEBUG_YES
4 8 qCE* SEL| 10 USB_DEBUGPRT EN L am s D4610
G\D SEL=0 Choose SMC L RCLAMPO502
p SEL=1 Choose USB : SLP1210N6
CRI TI CAL
SNC_RDE%USG:T’\D SYNC. VAT ER=RO?. ERI C = A
NN Left USB Port B Ext er nal USB Connect or s
% BTG Ve
M SMC_DEBUG _NO =
Moh™ R4652 d} Appl e I nc.
1 2
°

5% NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORVATI ON OONTA NED HEREI N | S THE
RI ETARY PROPERTY_OF APPL wVPUT I NC.
TTHE POSESSR AGRERS TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 46 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 42 G: 105
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104 82 72 67 46 44 42 31 29 7 6 _PPSV_S3

Port Power

Switch

VWW - 8 AP TOPD T EE . VT

LEFT USB PORT C

CRI Tl CAL
2o C47%5
TPS2557DRE FERR- 120- OHW 3A
SON
INO out1l 8 PP5V S3 RTUSB C I LIM 1 Y 2 PP5V S3 RTUSB C F
- ™M N_LI NE_W DTH=0. 5_nm M N_LI NE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 375 nm 0603

2

T 3lina a2l 7T
8
4

VOLTAGE=5V

2 5 T} USB EXTC OC L FAULT* ILIMS5__USB ILIM
12 —USB_PUR EN EN
THRM
G\D__pAD
RITI CAL e R4700"] cazss :
786 .|r c4780 1 1 4781 ) 100F ——
100UF —— 10UF —— ——0.1UF 116w <
5006—— 20% —— —T— 20% 402 %5
oy S3Y |2 D 2 1oy 2 603
CASE- B2- SM 603 402
Current Ilimt (R4700): 2.19A min / 2. 76A nax

94 24 LA USB EXTC N

N_NECK_W DTH=0. 375 nm

M NI
PLACE_NEAR=J4720. 1: 8mm VL TAGE=SV

100USB LT3 N

L

os 21 CEUSB EXTC P

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 47 OF 132
Il NOT TO REPRODUCE CR COPY I T e —
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 43 G: 105

J;

CRITI CAL
J4720

F-RT-TH-M97- 4

10USB LT3 P

PLACE_NEAR=J4720. 2: 8mm

0000

NCln
10x
NCle
10,

I

D4720
RCLAMPO502N
SLP1210N6

CRI Tl CAL

ISYNC MASTER=K92 ERI C

SYNC _DATE=07/22/201d

PRQIECT SPECI FI C CONNS

d} Appl e I nc.
®

BT RE OV

NOTI CE OF

ARY Pl

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PRGPRI ET/ L
THE POSESSOR AGREES TO THE FOLLOW NG

PROPRI ETARY PROPERTY:

ERTY_OF APPLE COVPUTER, | NC.

il
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VWW - 8 AP TOPD T EE . VT

oM T
RA801
SHORT,
104 B2 72 67 46 44 43 42 31 29 7 6 PPSV _S3 1 2 PPS5VaS3 | R USB
Yol A BT S T
NQE VOLTAGE=5V
402
1 C4801
0. 1UF
10%
v
2 X7R CERM
=
CY7C63803- LOXC
PN
P1. 7
e P1. 01D PO. 01 NC
o HCED T FRERENTI AL_PA FEUSE2 TR : PO 112 NC
P1. 2/ VREG INTO/ PO. 2[5 s NC
P1. 3/ SSEL INT1/ PO. 3[4 s NC
3 R4800
P1. 4/ SCLK I NT2/ PO. 43 ¢ 150
P1. 5/ SMOSI TI 0/ PO. 5|2 IR RX QUT_RC o 2 IR RX QU
P1.6/SMSO  TIOL/PO.6[L s NG e
VE-LF
ORITICAL 402
oM T
1 C4A804
P/ N 338S0633 0. 001UF
6%
NC 2
J THRM -
PAD vss
PLACE _NEAR=J4800. 1: 5rm
PLACE_NEAR=J4800. 2: 5mm
PLACE_NEAR=J4800. 4: 5mm
PLACE_NEAR=J4800. 5: 5nm
RA805
6 PP3V42 G3H LI DSW TCH R 1 20 2 PP3V42 G3H
J4800 N LI KE_W BTHE0.3 Tm TtV
FF18- 6A- R11AD- B- 3H ot rAGesg aav 02 ™ M- LF R418006
criTical TSV ¢ PP5V S3 IR R 1 2 PP5V S3
El Vi N KEGK W BT, 3 o I Yoo,
o AR m Wl R4807
(e} 3 6 SMC LID R 2 SMC LID 45 46 53
(e} 7w VY Vo
ol WL R‘l118708
o 5 6 SYS LED ANODE R 1A A 2 SYS LED ANODE 6 46
5 7w VYV
(& ME- LE
IRRX OUT a4
51850692
1 4805 1 4806 1 4807 14808
——o0. 1UF —— 0. 1UF ——0.001UF —— 0. 001UF
— 0% —— 0% —— 0% 10%
o 16V o 16V o 50V o 50V
X7R- CERM TR CERM Cerm Cerv
02 02 402 402
PLACE_NEAR=J4800. 1: 5rmm
PLACE_NEAR=J4800. 2: 5nm
PLACE_NEAR=J4800. 4: 5mm
PLACE_NEAR=J4800. 5: 5nm

6 7 25 42 45 46 47 48 53 63 64 73 104

6 7 20 31 42 43 44 46 67 72 82 104

SYNC _MVASTER=K17 M.B

SYNC _DATE=04/26/201(

TTILE

Front Fl ex Support

d} Appl e I nc.
®
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Unused pins have "SMC_Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

104 73 64 63 53 48 47 46 44 42 25 7 6

U4900
w TP_SMC P10 o2 P10 RVP pool 13 g SMC_PM &2_EN oo o0 7>
1 qom—TP_SMC_RSTGATE L PORIVSEN ST bF2117 LP20RV Perl K12 o NG
o1 5 72 22 prp—ALL_SYS_PWRGD - 12 P12 po2l K11 g S NC
7 o Iy S5_PWRGD - 213 P13 Pea[ J12 o L NC
NG o DIl |oi, peal K13 . SMC_ADAPTER_EN Floo) SURLRE
+» oy PM_DSW PVRGD -~ s Pes| 110 qu xNC
o s qmSMC_DELAYED PWRGD - C12 P16 po6| J11 SMC_PROCHOT_3_3_L 1
2 1 o—PM PWRBTN L 20 P17 Po7| M2 gu  SMCBIL BUTTONL e
w _TP_SMC P20 o213 P20 Pro| N0 e SMC CPU VSENSE s as
NG a2 p71| M1 SMC _CPU | SENSE 46 50
NCX_"_mz 2o P 110 g SMC_GPU_VSENSE g <o <0
NC:E - F11 |ppa p7al N1 * SMC _GPU | SENSE ) s a0
1 _TP_SNC P24 o E13 |po, p74| N12 X_VSENSE 46 49
Nox—emE12 p2s p75|_ML3 SMC_GFX_| SENSE 10 %0
50 46 SMC_BMON_MUX_SEL F13 |pyg P7o| N3 e SMC P1V5S3_| SENSE s 4o
NG E10 |ppy Pr7l L2 o SMC_CPUVCCI O | SENSE &y s 40
95 88 47 16 S@LPCAD<O>—“_A9 P30 PSON_‘M@ 16 19
95 88 47 16 s@'—PCAD<1>—“_DgP31 P81BG_‘_)( NC
95 88 47 16 SELPCADQ>—“_CB P32 PSZ%@ 6 17 47
95 88 47 16 s@'—PCAD<3>—“i P33 P83m_‘%@s 17 47
95 88 47 16 6 LPC FRAME L - 8 lp3a pgal A6 o SMC TX L 6 42 45 46 47
ZSE LRESET L - D8 |p3s pgs| BS ; SMC RX_L %“2 45 a6 a7
o 2 ooy LPC_CLK33M SMC o P36 PB6| X g (OC) SMBUS SMC MEMI_SCL mmy, ao 5o 105 100
awo@y LPCSERIRQO =~~~ ey Dlrer poo| J4 SMC ONOEE L o ao o
NCH— D4 |pso Poll B g SMC_BC_ACOK T s 40 3 s
w _TP_SMC P41 - A5 |pa1 po2| H2 SMC PME_S4_WAKE L 46 53
108 103 95 asggy SMBUS _SNC_NGMI_SDA (O0) que— 2 Jpa2 o Ol o PM SLP S3 L M e
~ TP_SMC P43 - Llpas Poa| g PM SLP_S4_L Q17 2 42 06 7
NG @ |pas Pos| G o PM SLP_S5_L am-
NCX_"_Bz bas 2 SMC_CLK32K am
% SMC_GEX_THROTTLE L ¢ Cl |pag PO7[ L g (OC) SMBUS SMC 0 _SO_SDA ry s si s 5150
51 O} SMC_SYS_KBDLED * 3 |pa7
R SMC TX L o @ s
% SMC_RX_L - Pl
98 80 51 48 31 SEM&LM P52
1w SMC_PAO_PU (O0) » N3 DFZlH‘é;?/gszow Peol Kl ga  SMC CASE OPEN e
TP_SPI_DESCRI PTOR OVERRI DE (lOC) NI pE1| I3 - SMC_TCK ame s+
2 11 o o PM_SYSRST_L (O0) g M3 pE2| K2 - SMC_TDI ams w0
 qom—USB_DEBUGPRT _EN L (Q0) o V2 pe3| J1 - SMC_TDO oo ¢ 4
20 20qmyVEM EVENT_L (O0) s N2 PE4| K4 - SMC_TNS ame e o
1691 oq@y W EI_EVENT L (O0) gt L1 pro| K5 - G3_POWERON_L am
@SS W R (O0) e PRl o SMCSYSLED g
nao@m-SMC BATLOVL ~~~~~~~~~  (O0) e L2 3 SMC LID
PE2 - am e o s
NC B8 pral L5 NC
1010 o SMC_RUNTIME SCI_L * ; 3 pmms—‘_x"*m
s D SMC_ODD_DETECT - B9 prs| M - TP_SMC PF5 a6
0 73 15— SMC_S4_WAKESRC EN - A10 Prel L g S NC
1 _SMC PB4 - c1o PF7LM e XNC
Pl B10
NCX———————] pcol M
Cl1 =X
oS B MR T - par[ 7 - SVS_INT_L am e NOTE: SMB I nt err upt
s D> - PGl K8 qugp(OC) SMBUS SMC BSA SDA gy 6 a0 63 o o0 If SMB interrupt
« @m—SMC FAN 0_CTL - Gl PGLKT g (OQ) SMBUS SMC BSA SCL__ gy s 5 55 o4 o0
- oy SMC_FAN 1_CTL - GI3 POI[KS g (OC) SMBUS SMC A S3 SDA Zmmy o a: o se o5 o
s qom—NC SMC FAN 2 CTL - F12 PGSLNE g (QC) SMBUS SMC A S3 SCL gy s o1 as 50 55 50
100 @m—NC_SMC_FAN 3_CTL - HL3 PG| W g (QC) SMBUS SMC B SO SDA gy s o1 oo
= »—SMC FAN 0_TACH - Glo PGTL LS g (QC) SMBUS SMC B SO SCL gy us 51 oo
T ﬁgcs:\:/éNFiNTgOT*Am > Sﬁ PoL 2 SMCPROCHOT oy«
46 6 [T - pH1| F2 - SMC_THRMIRI P 2
s o rmy—NC SMC FAN 3 TACH - J13 ool 92 - oD
=X
4 1o [ SMC._SA._I| SENSE - MO pec o[ M g " CPU PECI R
P SMC_DCI N_VSENSE > N9 PEVREF/ PH4| B3 - PVCCI O SO_SMC R
50 46 N_| SENSE K10 PEVSTP/ PH5| &4 - PM PECI _PWRAD R
49 a6 SMC _PBUS VSENSE L8 >
50 46 SMC_BMON_| SENSE o
50 46 SMC_CPU HI _| SENSE N8 C49101:
50 46 SMC_GPU_HI _| SENSE K9 0. 1LE ——
oD SMC OTHER HI ISENSE g @ L7 cé .
402

PP3V3_S5_AVREF _SMC

N

9 PLACRNEERREARO0. B
PP3V3 S5 _SMC

s

WVCC

> O

wo o SMC RESET L | o O3] res:

= SMC VCL PLACE_NEAR=U4900. E1: 3mm
3mm
JLE L e
0 1—3\ I E Ay
by CERM X gZ

Lé;;;_ avce  voe VCL AVREF 2
’ RA90Y!
u4900 s = Q9

DF2117RVPLP20HVG—X NC

(3 OF 3)
oM T won| DL

TLP- 145V 1/ 2

can be active high or
is not used,

7910 12 13 14 23 35 39 68 70 73 102 104
105

SMC TRST L ermys o7

rename net accordingly.

up to SMC rail.

oo HL_ g | SMC KBC MDE
A3 | XTAL
A2 | EXTAL W ES g
ETRST h™ e
Avss| L9
vss 'R4902 |'R4998
—= I 41
m|o|d 20W 20w
BIZIEE|8]  XWQ00 6 6
2 531
= PLACE_NEAR=U4900|. L3: 4rmm

GND_SMC_AVSS 4 4 s

ISYNC MASTER=K91 BEN SYNC DATE=07/ 12/ 2010

d} Appl e I nc.
®

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
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mn mn H - -
SMC Reset "Button", Supervisor & AVREF Supply %%—:W SMC FSB to 3.3V Level Shifting
— NAKE_BASE=TRUE 102 109 91 89 5
0 1 Eﬁggjg g: 1o NC SMC FAN 3_CTL — NCSMEEANS CTL o 01,800,303 Jerbed g fEEaV3_SO
48 47 46,45 43 42 25 7.6 — —BASEETRUE .
°* %% Desktops: 5V p wi o NG SMC FAN 3 TACH — NC SMC EAN 3 TACH <
; . = —BASESTRUE —
Mobi [ es: 3. 42v ot 5 10 45 15 _SMC_BC ACOK — SMC BC_ACOK 15 05 9 63 00 ‘R2061 R5060
C5020 1 - m 'R5000 = WARE_BASESTROE 100K 10K
0. 471L§§ 4 v VIN 1K ss a6 45 _SVB_I NT_L = SMEINT L~ wass § °°1E¥\, %1?!,
cerBXEY 2 Us010 ¥ 1046 15 _SMC_CPU_VSENSE — SMC_CPU VSENSE 15 16 10 2402 462 TO sMc
785 VREF- 3. 3V- VDET- 3. 0V 2402 — WAKE_BASE=TRUE . SMC PROCHOT 3_3_L
D s m—SMC_TPAD RST L SVRLY (1 PloSD304g  RESET* S SMC RESET L t s, s SMC CPU | SENSE = SNC CPU I SENSE o s
o 10 15 o [Ty SMC_ONOFF_L 7w (1Y) PP3V3 S5 AVREE SMC m 10 46 5 _SMC_GPU_VSENSE — SNC CPU VSENSE 15 a0 a0 6 CRITI CAL
SMC MANUAL_RST L 4 lpeLay ORI Tl CAL reFout] 8 A s 10 40 4s _SMC_GPU_ | SENSE — SMC_GPU | SENSE PR > | B060
M T Tﬂl@" ‘AGE=3. 3V — MAKE_BASE=TRUE IVB53D0OWV
R5001 ao 15 15 15 _SMC_GEX_VSENSE — SMC_GEX_VSENSE w5 a0 0 ||: VB
1 — WAKE BASE=TRUE -
9, %’,591%% il o 7| C80251 |1¢5026 w0 1 12 _SMC_GEX_| SENSE _ SNC GEX_| SENSE i 1s 50 CPU PROCHOT BUE 2[5 || 1
9 0% —— uF 4— 10, — = =
zg/égﬁ‘év c%@,/’ 2 Gigg)z—— I, ;ng s 4s SMC P1V5S3 | SENSE  — SMC P1V5S3 | SENSE 46 4 40 TO CPU R5062 3 CRITICAL %
e e —RRE BASESTROE
SI LK_PART=SMZ_RST 6 10 16 45 _SMC_CPUVCCI O | SENSE __ SME_CPUVCCL O | SENSE 40 1 40 02 00 10 CPU_PROCHOT L 133K, cpy procHor L R s/ @060 s
- — WAKE_ BASE=IRCE fa:ing W\/ DVB53DOUV
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND SMZ AVSS s io 50 1045 15 _SMC_SA_| SENSE — SMC SA_| SENSE i5 10 1 by CRITI CAL SOT-563 t
— . — NMAKE_BASE=TRUE = 4
MR1* and MR2* nust both be |ow to cause manual reset. VOTAGE=oV -1 a9 40 4s SMC_DCI N VSENSE = SMC_DCI N VSENSE a5 46 a9 6|D 40%059
: ; ————— — ———— WARE BASE=TROE
Used on nobiles to support SMC reset via keyboard. w0 26 45 _SMC_DCI N_I SENSE — SMC DCI N | SENSE 45 46 50 ;‘ SSMEN1SFEAPE
NOTE: Internal pull-ups are to VIN, not V+. o 10 .« _SMC_PBUS_VSENSE — 'SME PBUS VSENSE oo . =
— WAKE BASE=TROE
50 40 4 _SMC_BMON_| SENSE — SMC BMON_| SENSE 15 15 50 s,
— WAKE BASE=TROE
s SMC_CPU HI_ISENSE  — SMC CPU HI_ISENSE s s SMC_PROCHOT am =
50 46 45 H _ISENSE  — SMC GPU HI ISENSE s s =
s SMC OTHER H | SENSE — SMC OTHER HI | SENSE w0 v @ PMTHRMIRIP L R
TP_SMC P10 — TP SMC Pio SR T AL
n n 46 45 — — 45 46 3D
= WAKE BASESTRUE 059
Debug Power "Buttons v .. TP SMC. P20 — E2E o6 e | SveRisreare
— WAKE_BASE= > 563
SMC_ONOFF_L o a5 a6 53 w45 _TP_SMC P24 — TP _SMC P24 45 a5 t—
omMT| |OMT SMC_BVON_ MUX_SEL — "SME_ BVON. MUX_SEL B
C R5016!| |'R5015 i SMC BVON MUX SEL  — SNC BNON MIX S oo s
PLACE_SI DE:BOTTé@l (5)0/ PLACE_SI DE=TOP a6 a5 _TP_SMC P41 — TP _SMC P41 45 a6 SMC THRMIRI P am s
o ) — MAKE_BASE=TROE .
AR i s TB_SNE P43 —ESERE .. -
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN w15 _TP_SNC_PF5 — TP_SMC _PF5 i
- = MAKE BASESTRUE
= 10 1 _TP_SMC RSTGATE L — TP _SMC RSTGATE L s
=R BRSE RO
R520212 75 6 63 53 a8 a7 a0 45 40 2 25 7 g PP3VA2_G3H
 mp—PM CLK32K_SUSCLK R LAMZ SMC_CLK32K oD = 5 a6 45 5 _SMC_ONOFF_L R5070 10K 1 2
PLACE_NEAR=U1800. N14: 5. 1nm 5%, .. _G3_POWERON L R50/72 10K 1, 1/\/\/\/\/\/\/2 5% 1720W M- 201
obF saasas SMC LI D R5071 100K LAAAL 5% 17Z0W W 20T
4745 425 _SMC TX L R5073 10K 1/\/\/\/2 5% 17 20W M- 201
4745 020 _SMC RX_L R5074 100K LAAAZ 5% 1720W W 20T
PP3V3_s4 674055 5 72 5% 1720w WF 20T
w745 s _SMC_TMB R5077 10K LAAA 2
. . 1R5020 w45 s _SMC_TDO 5078 10K 1/\/\/\/2 5% 17 20W  MF 20T
SMC Crystal Circuit 100K v w0 o SNC_TDI 5079 10K 1 N2 % 720w w201
ilbow 155 _SMC_TCK 2820 10K 1 \N2_oor 120w 20
o 45 6 l 1OK 5% 17Z20W 20T
R5010 St - SMC_DP_HPD L B Vo oo’ S » =10}V A L S WA s
s SMC XTAL 1 2 SMC XTAL R, 1: 2 CRITI CAL @ o TSMBINT L C003 10K 1m2 5% 1T20W WF 20T
Mfl/g'\gv CRITI CAL l %} 020 ols == 5% 17 20W M- 20T
o Y5010 g SSMBIERIRY | =
B 20, 00M¥ &5 pa s _SMC PAO_PU R5091 100K 1,,n 2
5X3. 2-SM %011 |_ 5% 17 20W M- 201
2
15pF
= _SMC_EXTAL 1LJ|2 1[c¥s
%,
& = os o ry—DP_A EXT_HPD = 1+ 1 17 _SMC_ADAPTER EN R5085 10K 1 2
s sm OASE O:,EN RS”SG 1OK 1 vV V2 5% 17 20W  NF 20T
/\/\/\/ 5% 17 20W  NF 20T
s _SMC PB4 R5088 10K LAAA 2 .
. - 6 7 46 53 54 72 5% 17Z20W 20T
System (Sl eep) LED Circuit KESIC o ER0B LUK L0 ey
o2 7l 11 PP5V_S3 =
ol &
R5031'| [*R5030 5 15 15 D> SMC PME S4_WAKE L SMC PMVE S4_WAKE L ooy s o 52 o s _PP3V3_WAN
523 20 = _BASE=
15, % W FI _EVENT L R5089 10K 1 2 |
15 16 s e "N\ 55T 7oW
M:ib%‘/z z%idév MF 201
SYS LED ILIM .
BATLOWY | sol ati on mer s PPOVA2 GO
SYS_LED L_VDI V NOSTUFF
w19 SMC RUNTIME sl L R5094 100K DY E— |
Yo 20T
R50321 72 7156 45 29 28,31 3.2 20 1047.7 5, PPBV3_S5 PP3V3_SUS i ar s a0 202 772 72
A 1747k 6 5 4| CRITICAL
16 I TI CAL
M:;tbgv b B | 1030 R5040* CRITICA SYNC _MASTER=K91 BEN SYNC _DATE=07/ 12/ 2010
> Ly DVB5400UV 100K Q6040
SYS LED L {*ﬂ _@ v23W SSMBK15FV — st SMC Support
- o 201, SOD- VESM HF Fy Internal 20K pull-up on PM BATLOWL in PCH.
Q D
2 o [y SMC_BATLOW L S[ET |o PM BATLOW Ly d} Appl e Inc.
S G C 3 2 ®
1 2 3 R5041 NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
1 O 2 P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
< /\/v\/ THE POSESSOR AGREES TO THE FOLLOW NG
% | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
» m—SMC_SYS LED SYS LED ANODE oy s u %sﬂv NOSTUFF |} TO MANTAIN TH S DOCUVENT | 50 OF 132
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6 TVWW A

L PC+SPI

PDLOPDTYWE . VI]

Connect or

108 57 75 70 60 68 65 54 52 41 22 8 7 5, PPBY_S0 |

95 83 45 16 6,

95 83 45 16 6,

a7 6

a7 6

95 83 45 16 6

45 17 6

a6 45 6

95 83 25 6

a6 45 6

a5 6

IS
&

46 45 42 6

B6BAEAAEAE 06

CRI Tl CAL
LP : YES
55909- 0374
M ST- SM
104 75 04 63 59 9 16 45 41 42 25 7 o _PP3VA2_GBH a1~ 3
N
ool lgu LPC CLK33M LPCPLUS (. s
LPC AD<0> o[ 5ol LPC AD<2> D> & 16 45 50 o8
LPC AD<1> ShepiC LPC AD<3> G & 16 45 50 o8
SPI _ALT_MOSI -0 ol o] SPIROM USE MB oD - s
SPI_ALT M SO 002 |g | SPI_AT CK ame v
LPC_FRANE_L w200l | | SPL_ALT CS L am:s
PM_CLKRUN L 50 0125 fpmgp | LPC SERIRQ D s 16 40
SMC_TMVB e 750l g | LPC PWRDWN L am e o e
LPCPLUS_RESET L - 950l | g [ SMC TDI oD ¢ 4
SMC_TDO - 2100122 |g | SMCTCK oo ¢ 4= 4
SMC_TRST L w2200 g [ SMC RESET L [0 & 45 45 54
SMC_MD1 - 0012 |g | SMCNM oD <
SMC TX L -l 0ol g [ SMCRXL oo © 42 45 4
29] 5 4 30 - LPCPLUS GPI O @m s
33 M\ 34
N
51650573

SPI

Bus Series Term nati on

SPI _ALT_M SO 4

SPI_ALT _MOSI . .,
SPL_ALT CLK .
SPL_ALT CS L ..
LPCPLUS: YES LPCPLUS: YES|LPCPLUS: YE$ LPCPLUS: YES
1R5128 |'R5127 [*R5126 |'R5125 A _
3 ., £H., i AR
5% 5% 5% 5% Al =. .
1/16W 1/16W 1/16W 1/16W Al | — .
MF-LF MF-LF MF-LF MF-LF
2402 2402 2402 2402
PLACE_NEAR=U1800. Av3: 5rm R5110 R5120
o mSPI_CSO R L 1,\}§\/ZQSSPI cso_L LAARZ_SPL_MB CS L s
51/§ 51/ PLACE_NEAR=R5125. 2: 5mm
PLACE_NEAR=UL800. BA2: 5rm R51711 MZE)%'W R5121 455'\9’
v > SPL_COLK R 2 s SPI_CLK 1,\8\/2 SPI_MB _CLK g =
51/g 51/§ PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=UL800. AY1: 5nm R51 1 2 MEE)%'W R5122 MEE)%'W
o m>__SPL_MOSI_R 1285 2 o SPI_MOSI A4, : SPI_MB MBI g
Mfl{g\év H:Sl/‘év PLACE_NEAR=R5127. 2: 5mm
o R51]523 hob
o 10 o SPL_M SO 1 N ZPLACE — SPL_MB_M SO e =
o, - | = .2:5mm
MZ@%W

SYNC MASTER=K91 YUN

SYNC DATE=09/ 23/ 2010

LPC+SPI

Debug Connect or

d} Appl e I nc.
®

i
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PCH SMBus "0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
4o 140 30 56 5103190 34 92 98 €2 9%, PP3V3 SO 4o 31 40,30 26 51052190 38 9298 82 9%, PP3VS SO 100 73 54 3 53 47 48 45 44 42 25 7« PPGVA2 GBH
R5200'| |'R5201 " A R5250"| |'R5251 R5280"| |'R5281
PCH R R SO DJIZI;/(I’\gI A SMC oK 47K GPU Tenp (Ext) SMC SOk 2. 0K Battery Charger
1800 w 12(73% iew Wite Onao Read: OxAL w4900 118w iew EMC1414: US550 U900 #12382 Tow 1SL6258 - U7000
- - : B 3 - - LF - LF
( MASTER) Vass 5 02" (Wite: Ox ad: OxA1) ( MASTER) Vass 5 02" (Wite: 0x98 Read: 0x99) ( MASTER) 65, , 2 (Wite: 0x12 Read: O0x13)
524341, SMBUS PCH OLK — _SMBUS PCH CLK 321,80 45 45 31 o SMBUS SMC 0 SO_SCL — SMBUS SMC 0 SO SCL — _SMBUS SMC 0 SO SCL 20,8 o 45 45 5 SMBUS SMC BSA SCL — SMBUS SMC BSA SCL — _SMBUS SMC BSA SCL o a5 43
3230 28 NAKE BASE=TRUE = 25 28730 98 80 51 —— NAKE_BASE=TRUE — 45748 |51 98 84 —— NAKE_BASE=TRUE — 63764 98
5243 41 o SMBUS PCH DATA — _SMBUS PCH DATA §,41,48 45 45 31 s SMBUS SMC 0 SO SDA —  SMBUS SMC 0 SO SDA — SMBUS SMC 0 SO SDA 20,8 o 45 15 5 SMBUS SMC BSA SDA — SMBUS SMC BSA SDA — _SMBUS SMC BSA SDA o a5 43
8238 38 ° e oaseTRE = 83550 A = e = §5%%s [s1 & =t e = 85*84%%s
J L J L J L
VRef DACs SO DI W " B" GPU Tenp (Int) Battery
33100
12900 Wi stler: UB000 16955
ite: AL : B r
(Wite: 0x98 Read: 0x99) (Wite: OxA4 Read: OxAS) (Wite: 0x82 Read: 0x83) Battery (See Tabl e)
20|20 %5 92 ¢ SMBUS PCH CLK — —_ SMBUS PCH QLK 2,80, — SMBUS SMC 0 SO SCL 80,90 Battery Manager - (Wite: Ox16 Read: Ox17) SMBUS SMC BSA SCL o a5 a8
62|48 41 32 30 S5 — 528 30 — 45748 |51 Battery LED Driver - (Wite: Ox36 Read: 0x37) 63 64 98
28]25 33 13 ¢, SMBUS PCH DATA = —  SMBUS PCH DATA §igtadd = SMBUS SMC 0 SO SDA 8atol Battery Tenp - (Wite: 0x92 Read: 0x93) SMBUS SMC BSA SDA 5,43,13,
F
J L L L
Margi n Control SATA Redri ver X19 Tenp
w2901 ws10 J3401 SMC " Managenent" SMBus Connecti ons
(Wite: O0x30 Read: 0x31) (Wite: OxB6 Read: 0xB7) (Wite: 0x90 Read: 0x91)
The bus fornerly known as "Battery B"
20[26 33 98 6 SMBUS PCH CLK — — SMBUS PCH CLK g2,41,48 — SMBUS SMC 0 SO SCL 80,98 72 71 50 46 29 25 24 73,22 20,19 17 7 5 PPV S5
B85 = = 56550 = §5%%e [s1 131 3322208168753
2826 23 98 s SMBUS PCH DATA — — SMBUS PCH DATA g2,41,28 — SMBUS SMC 0 SO SDA 20,98
Bl = = 56530 = §5%3s |51
) 1 L R5290* 'R5291
SMC . 7K% 47K Sensor ADC A
50
u4900 1/ 16W J/ 16w uD100
XDP Connectors ExpressCard Sl ot (MASTER) WL e (Wite: 0x10 Read: Ox11)
J2600 & J2650 J3500 SMBUS SMC MGMI_SCL % '%°.%% 1% SVBUS SMC MGMI_SCL —_SMBUS SMC MaMT saL 390
( MASTER) (Address via ARP) 102 92 4% 18 == AKE_BASESTRUE = 85" [*°
: NMGMI_SDA  *°* 1% 28 38 US_SMC_MGMI_SDA — SMBUS SMC MGMI_SDA 39
543 5 SVBUS PCH K — —  SMBUS PCH OLK Pagha SMC "A" SMBus Connecti ons o2 50 40 45, SMBUS SVC S =N = 1850 °°
9 52 18 ESSNBUS PO DATA _ __ SMBUS PCH DATA gglézzég NOTE: SMC RMT bus remmins powered and mmy be active in S3 state J L
41 32 30 28 - -
% | ) & 8 % 55 54 50 49 52 31 30 20 25 24 3,07 o PP3V3 S3
Sensor ADC B
M key RS270')  ['R5271 e
LED BACKLI GHT SMC " Tr ackpad (Wite: 0x32 Read: 0x33)
w9701 ) 6800 14900 118w e 35800 — _SMBUS SMC MGMI SOL 2450
(Wite: 0x72 Read: 0x73) MF-LF M- LF . — 103
(WRI TE: 0x58 READ: 0x59) ( MASTER) 402 , 402 (Wite: 0x90 Read: 0x91) SVBUS SMC MGMT SDA 104
9 83 42 ¢ SMBUS PCH CLK — — SMBUS PCH CLK 32,4148 = 18" [*°
15250 73 — = %35 an g5 31 5,SMBUS SMC A S3 SQL — SMBUS SMC A S3 SCL — SMBUS SMC A S3 SCL el |
89 62 48 _ _ 32 41 48 —— NAKE_BASE=TRUE —
48 % 1§ 5, SVBUS PCH DATA = = BMIUS PO DAIA i 4 a5 31 s SMBUS SMC A S3_SDA —_ SVBUS SMC A S3_SDA — A DA 0
95 . 89 98 55 54 —— VAKE_BASE=TRUE — 45748 |54
| | | | L
SDRVI 2C: SB )
1
SDRVI 2C. SB R5236 " A 3401 T29 SMBus Connecti ons
R5237! [} DP SDRV "A ALS
3
i : 72 B 7
& e 9310 (e a2 fead 002 o e e B B B I PRV S0
o > . .
i : x94 : X :
VF%%V (Wite: 0x94 Read: 0x95) Lid Angl e detect, SMS
2 wshs | 2C DPSDRVA SCL. | 2C DPSDRVA SCL 48|es (Wite: 0x32 Read: 0x33)
T PREBAES TROE - T29 R5230%|  |'R5231 T29 PortA MCU
ssas | 2C DPSDRVA SDA | 2C DPSDRVA _SDA a8|es — SMBUS SMC A S3 SCL 3559° 4.7K 4.7
" RRE_BASE=TRUE = — e 3600 116w $ew 19330
\ — SMBUS SMC A S3 SDA §5,98 ot NE-LF )
— 45748 |54 ( MASTER) 402 , 5402 (Wite: 0x26 Read: 0x27)
o7 05 0 33 L2C 129 QL — 12c T29 sa g3 4 fos
NAKE BASESTRUE =
PCH "SM.i nk 0" Connecti ons o o5 a0 33 |2C 120 SOA — 12C T20 sDA g s
SMVB 1| L
190 91 89 88 85 84
9544150, 30, P06 Po et oo s oabiah o O3 SO 5920 SDRVI 2C: MCU
) 1 SDRVI 2C: MCU
(Wite: 0x30 Read: 0x31) R5234 1R5235
HEE SMBUS SMC A S3_SCL g5,98 9 0 DP SDRV " A"
PCH R582 P |8?522Kll = 5%l [sa 13%‘? g %
1800 : 5%2 S A S3 sDA wael ab%, %-ZLIW U9310
1716w 716w = 2 Ftan .
- i : x94 : X
( ER) M:"Egz !\./EzLF . (Wite: 0x94 Read: 0x95)
ss 4 | 2C DPSDRVA SCL — 12C DPSDRVA SCL 48 85
o5 16 SM._PCH 0_OLK " WAKE BASE=TRUE =
Sl\':f E;SCIE-;TSLEDATA ss 4s | 2C DPSDRVA SDA — 1 2C DPSDRVA SDA 48 85
: —— WAKE BASE=TRUE =
N S e SMC "B" SMBus Connecti ons - .
J
46 41 a0 39 36 38°32'33 38 83 88 93 9% PP3V3 SO
54703073 13%63 6125 54055 51 b2 46 %o
L
PCH "SM.i nk 1" Connecti ons sMe R5260" 'R5261 CPU Terp
4. 7K 4 7K
s
100 91 89 88 85 84 u4900 1/ 16W J/ 16W EMC1414: U5570
et e ek ek fo eSS0 (MASTER) s ), (Wite: 0x98 Read: 0x99)
NO STUEF NO STUFF as 51 48 45 SMBUS SMC B SO SCL b 12§msKnE/BBL:SsE_§m B SO _SCL — SMBUS SMC B SO SCL 15 9851
1 1
PCH R5220 R5221 o8 51 45 45 SMBUS SMC B SO SDA % 5132 SMBUS SMC B SO _SDA — SMBUS SMC B SO SDA 45 a8 |51
8. 2K 8. 2K R5223 —— MAKE_BASE=TRUE — 98
U1800 1 12{732 o 0 ] L NC_NVASTER=KL7 M.B SYNC_DATE=04/ 26/ 2010
. MF- LF MF- LF 5% e
(Wite: 0x88 Read: 0x89) 402, , 402 Lew K92 S t i
v SM_PGH 1 QK AN T29 Tenp MBus Connecti ons
MAKE_BASE=TRUE
EMC1412: U520
SML_PCH 1_DATA 1 2 D
o K BASESTROE (Wite: 0x90 Read: 0x91) Appl e I nc.
1 R5222 .
| ) — SMBUS SMC B SO SCL 15 4[5
SMLink 1 is slave port to 1::? = SMBLS SN B B0 SON il THE IINSCIIE?MQOI:O\IPCO\ITAIR:\IEEFFAEinNpls THEERTY:
p L Tﬁg:PCBESSCRPAGREES T(C)FTI-E Facgl‘lwur NG
access PCH & CPU via PEC . | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 52 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 48 G: 105
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Enabl es PBUS VSense
di vi der when in SO.

75 72 (TR PM SLP_S3_R L

CRI Tl CAL
Q6300

NTUD3169CZ
SOT- 963
N- CHANNEL 6

PBUS Vol t age Sense Enable & Filter

PBUSVSENS_EN L

53
2 %

a9 a5 s 7 o _PPB H

90 64 63 50

L

3 PBUS SO0_VSENSE

23
5 G
Vi g
4
P- CHANNEL

PBUSVSENS _EN L_DI V

PLACE_NEAR=U4900. L8: 5MV

SMC Key VPOR

SMC_ADC11
R5303! =
27. 4K
%/Flé{;{v PLACE_NEAR=U4900. L8: 5MM

402, RTHEVENIN = 4573 Chns
SMC_PBUS VSENSE fomy o5 46
PLACE_NEAR=U4900. L8: 5MVI
C5304

R5304'| |1 C530.

5. 49K ¢ L g 220F
IBW S T 0%
NF4022 Z%R

di vi der

Enabl es DC-1n VSense
when AC present.

CRI Tl CAL
Q6310

NTUD3169CZ
SOT- 963
N- CHANNEL 6

GND_SMC_AVSS s 46 49 50

DC- 1 n Vol tage Sense Enable & Filter

DClI NVSENS_EN L

53
2 2

o« 35 > SMC_BC_ACOK

PPDCI N_G3H

64 637 6

| b

L

3 DCI N _S5_VSENSE

R5

w
=
N

=5
o
S8

N
Oror
NG

~

23
5 G
T E
4
P- CHANNEL

R5313! SMC Key VDOR
27.74K SMC_ADC9
1y 1%('{6 PLACE_NEAR=U4900. N9: 5MM

Y05, RTHEVENIN = 4573 Chns
SMC DOl N_VSENSE gy s 4o

2 1

GPU VCore Load Side Current

a6,41,40,39,30, 35,32 0.7 s ogartont & PP3V3 SO

84783 80 73 72 62 61 57 54 52

EDP: 28A
Vi non=31xVol t age across R8940=0. 868V

= D

EDP: 21. 329A
Vi =Vol t age across R7640=0. 02139V

100 70 [T CPUVCCI OS0_CS P

Sense / Filter

SMC Key | GOC
SMC_ADC3

PLA%S%EGEMQOO. N11: 5mm

CPU 1. 05V VCCl O Current
BL1hA

w0 70 > CPUVOOI G50 CS Nt

%53705 . OPA2333
GEXI WP6_ | MON 1% KZ 100GPUI SENS_ P £l DFN PeL
1%, S GNAL_MODEL=EMPTY v 1 cruveore 1 aut 1% P35
M- LF A
402 %/Flﬁ\é/
R5306 _ o5
1 10K 2 10 GPUI SENS_N Gai n: 3.75x
18w S| GNAL_ MODEL=EMPT
NﬁOZ
1% S| GNAL_MODEL=EMPTY

Sense / Filter

s OPA2333

Gai n:

2
SI GNAL__ MODEL=EMATY*

154x

o SMC_GPU | SENSE oD 5 4

! 8523;(&? PLACE_NEAR=U4900. N11: 5rm

GND_SMC_AVSS .5 46 49 50

SMC Key | C1C
SMC_ADC7

PLACE_NEAR=U4900. L12: 5rm

R5327

NSE_CPUVCTI O 1 QUT X AR SMC_CPUVCCI O | SENSE g s e

1%
1/16W
M= LF

402 1

\

ki
RILS |,

L_GND_SMC_AVSS s 46 45 s0

Sense / Filter

CE%%'Z PLACE_NEAR=U4900. L12: 5rm

R5311! PLACE_NEAR=U4900. N9: 5MM ]
Took R53141| |FES51q 900 No: s CPU SA Current
1/ 16W 5.49K ¢ | 5755 UF 55 54 50 45 52 91 30 29 25 20 39,57 o _PP3V3_S3
b, S T ¥
PDCI NVSENS_EN L_DI V 402, 405 - C5360
L_¢ OND _SMC AVSS s 4 40 50 Vi =Vol tage across R7140=0. oosz5363 %| —g CAL I %é\zM SMC Key | C2C
(PA2333 PLA( NEAR=U4900. MLO: 5mm
w0 o [y VOCSASO_CS P 182K isns rRP ol N\ 0§553K2 SMC_ADC8
CPU Vcore Voltage Sense / Filter g 2y pLoaes saabf2 oSO SALSENSE gy e«
SMC Key VCOC R536402 - ¢ 1/ 1E‘£’
SMC_ADCO ¥ 402 1 C5367
o 11 12 5 _PPVCORE X5320 R5320 - w0 oo VCCSASO CS N % 2% vocsallsns R N P _ == 0, 22UF PLACENEARSLAS00. MLO: Smm
L 532 CPUVSENSE IN KR3% | smc cpu vsENsE 1 1o e GAIN: 549X 2 Sea
PLACE_NEAR=R7510.2: 5 MV 1% PLACE _NEAR=U4900. N10: 5MM ME- LF . = 402
Ve 1 C5320 402 R5365 D, AV!
Foy 320 ™ R5366 45 46 49 50
PLACE_NEAR=U4900. N10: 5MM == %’o‘% u T L AM S| GNAL_MODEL=EMPTY
.3V
2% 2462 by
GND_SMC_AVSS . 45 40 50 Mios"
AXG Vcore Vol tage Sense / Filter ... wor
v, PPVOORE S0_axag  VB330 R5330 SMC_ADCA
& 1 2 GEXVSENSE_ I N 14- 23K SMC _GFX_VSENSE o
PLACE_NEAR=R7550. 2: 5 MM 1/%” PLACE _NEAR=U4900. N12: 5MV
ME-TF 1 C5330
498, - 0 220F
PLACE_NEAR=U4900. N12: 5MV —— 20%%
2 XS%V
402
GND_SNC_AVSS 45 1 s 50
e 1on DDR3 1.5V S3 Current Sense / Filter SMC Key | MDC
Vi =Vol t age across R7350=0. 006V=0. 018V I3EIOCAL S'\/C_AII:G
GPU Vcore Voltage Sense / Filter RB373 CPAZ333 PLACE NEAT 1900, Ni3: S
SMC Key V@C o o > SNS 1V5 S3 P S A9K I SNS 1V5 S3 RP s 35?377
PPVCORE GPU XVB335 R5335 SMC ADC2 Y | SENSE P1vss3 1aur iR 23 _sve P1vss3 | SENSS, 15 1o Wr{ YN DATE=00] 247 20T
827576 a- 53% - VE-LF 6 1%
1 > GPUVSENSE IN 1 SMC_GPU VSENSE i a0 b 1w - -
PLACE_NEAR=RB940. 1: 5 MM u%"w PLACE_NEAR=U4900. L10: 5MM RS34. Vios" 1 C5377 1) ace NEAR-U900. N13: S Vol tage & Load Side Cur ru%n& ngﬂ
WY |1 C5335 w0 o/ L SNS 1V5 S3 N s ik An2 LSNS IV5_S3 R N — 90%22UF b
PLACE_NEAR=U4900. L10: 5MM == %JO-M?ZUF 18w 2 GV d} Appl e Inc.
2 Sei’ VELF ) SI GNAL_MODEL=EMPTY| 402 ®
S o5 R5375 GND_SMC_AVSS 45 46 4 50 ROPERTY
L GND_SMC_AVSS 4 4 4 50 M NOTI CE OF PROPRI ETARY PROPERTY:
1/16W THE | V\FCRMQ | ON_CONTAI NED HEREI N IS THE
M- LF I ETARY P ERTY_OF APPL wVPUT I NC.
2402 THE F‘CEESSCR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 53 OF 132
e Il NOT TO REPRODUCE OR COPY I T
VAL mans resoven VPRSP 29 OF 105
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70 69 60 67 65 7 qo—PPVI N_S5_HS COVPUTI NG | SNS

Power Drop across R5400 at EDP becomes 1, 21W 100
0. 003

o 50 49 39 35,5 7,0 (> PPBUS_GBH

Rsense value and I NA gain need to be scrubbed!!

COVPUTI NG Hi gh Side Current

46 11 40 g0 g6 35 38228°%6%35°3:°%,%5 &¢_PP3V3_ SO

Sense / Filter

03168°78%73%3%61757 54755 51 "s6 -4 48

EDP Current:20. 1A

R5400

0612
100 OOFE

‘I SNS HS COMPUTING N 5

iw
1%

ORI TI CAL"

I SNS HS_COMPUTING P4
S

. C5401 SMC Key | COR
L (%Jg.,vﬁ,lUF SMC_ADC13
e 2 G5
V+
us400 PLA%%%MQOO N8: 5MV
n (NZIS Ll Hs cowputinG 1 ouT 1V§/i'<z_wccpu Hl | SENSE -
CRI TI CAL 11/g PLACE_NEAR=W4900. N8: 5MV
N+ REF 1pg . C54
402 | 200 2UF
| a —f
Gai n: 50X « 2 432
, GND_SMC_AVSS s 45 40 50

GRAPHI CS Hi gh Side Current

45,4140 20 30 35 387283635 371277 £ PP3V3_S0

Sense / Filter

EDP Current:4.9A

39 358 7 6
o

o7 52 7 (0T} PPVIN S5 _HS_GPU_| SNS

mm__PPBUS_GBH

63 63 50 4

OTHER Hi gh Si de Current

45,41,90. 30 36 35 33728086735 730 73277 81 PP3V3_S0

Sense / Filter

49 39 35 8 7 6

90 64 63 50

EDP Current: 4. 6A

CHARGER BMON Hi gh Si de (BATTERY DI SCHARGE) Current Sense,

, C5431
EDP Current:12. 546A 0. 1UF
—_— 28%
— 10V
+ @m—PPVIN_S5_HS OTHER | SNS ‘*’W 2 S5
R5430,, U5430
el NS HS_OTHER N | = INA213 g HS OTHER | OUT 1
0 CRI TI CAL
0.005 < | SNS HS OTHER P 4w rer| L
CRI TI CAL
GND
o FPPBUS _GeH Gai n: 50x ©

L C5411
s gg.%;UF SMC Ke I QOR
o > SME_Al
PLA =U4900. K9: 5MM
R5410] , Uod10 Red{S
0612 2% ] SNS_HS_GPU N 5lin - SCo - our |6 HS GPU | OUT 14,&/@3;/"2_ H _| SENSE
19 CRI Tl CAL 158w PLACE_NEAR=U4900. K9: 5MVI
0.003 100l SNS HS GPU P 4| reF| 1 ho5t LR
ORI TI cAL £ goo
GND > x8§
Gai n: 200x
\ GND_SMC_AVSS .5 46 4 50

SMC Key | QOR
SMC_ADC15

PLACE_NEAR=U4900. L7: 5MVI
R543K§

a5 a6

5Mv

PLACE _NEAR=U4900. L7:

gmé%ZUF

2 85

1

GND_SMC_AVSS

PLACE'FSEQR_H_“QOO- K10: 5MV

N_I

SMC Ke
SMC_Al

ENSE

GND_SMC_AVSS s 46 49 s0

| DOR
10

a5 46

PLACEJEI_EAR=U4900. K10: 5MV

o5 50 49 10 32 31 30 20 25 2 35,0 5, PP3V3_S3
BMON: ENG BMON: ENG
RN [1c5420 ° "Co421t N e SMC Key | BOR
——-0.1u . 1yF —— :
v+ 17 8% %o SMC_ADC12 .
P Gurrent- 6. 6n U5420 2 §E§M BiE 5421 PSL6259" Gai n:
_ RAsTa 6 NC7SB3157P6XG
Charger/Load side o CHGR CSQRP  sin = Scro our [6 BVON_| NA_QUT e SC70 smle SMZ_BVON._MJX_SEL ey o5 40
BMON: ENG
100 6 rmy—CHGR CSO R N 4w (100V/ VJEF 2| oo wals
Battery side aND
Sense R is R7050, 5nChm ~ 3 4 BMVON AMUX OUT. 145. 3K
NOTE: Monitoring current from Y
battery to PBUS (battery discharge) VER 1 BMON: ENG M:-lg\lév
Gai n: 100x Br\%ffao R5423 *
100K
%
o o CHGR_BVON 7 ;E\év
- . PLAGE NEAR—U5421;‘§'%EJ\/M 2
rom charger For engineering, stuff BMON_ENG 7
For engi neering, Bnobn=6. 6A*100*R7050=3. 3V For production, stuff BVMON PRCD
£ For Production, Bnobn=36*18. 33A* R7050=3. 3V
DC-IN (AMON) Current Sense Filter

mnsgsaECPUIM/P ISNS1 P 1A

a6

a5 a6

100 69 ECF’UI MVP_| SNS1G P 1

100 69 [T CPU WP _ | SNS1G N1
MJUX & Filter

36x

VWW - 8 AP TOPD T EE . VT

S| GNAL_ MODEL=EMPTY

| MWPI SNS_ENG
PLACE_NEAR=R7510. 3: 5NMR54356

Y

o
S

CPU VCore Load Side Current Sense / Filter

0.
17 18W
| MVPI SNS_ENG
402 100 91 89 88 85 _84 83 80 73_72_62 61 PP3V3 SO -
. | MVPI SRS ENG 150”4545 as7a1 30 PLACE_NEAR=U5450. 5: 3MM
PLACENEARER7S20. 3: SWE RS457 i) GNAL_NODEL=EMPTY JiC5450
sgsamCPUlM/PlSNSZPlAAAIS %ngUF SNVC Key | coC
O | MPI SNS_ENG I AOECV' SMC ADCL
| MVPI SNS_ENG 402 | MVPI SNS_ENG CRI TI CAL L —
PLACE_NEAR=R7530. 3: 5MM R5458 R5452 us5450 - | WPl SNS_ENG
6 68 % cPUL MR 1SS P 1% 23 1ol crumvp 1 sns P 13,\/1/8\/@ 1@CPUMP ISUMRP 1, g;ﬁ?SBDCKG“ R5451PLACE NEAR=U4900. ML1: SMVI
L_MODEL=EMPTY( 588, CPUI MVP_I SUM | QUT 4 53K SMC CPU | SENSE  roym 4s 40
2 | MVPI SNS_ENG 1% .
PLACE_NEAR=R7510. 4: 5NMR547O %’%%\é’ . &AZES_IJ\I_EAR:wQOO. ML1: 5MM
100 69 E& CPULM/P_I SNS1 N 100 1% 25%% cpul f— gdoé%ZUF
GNAL_ MODEL= ENPTYO 59 _ 2 N
T Jg\?\/ 46%\'9/ | M/PI SNS_ENG™ I MVPI SNS_ENG | ;3%
| MVIPI SNS_ENG R5455 L_GND_SMC AVSS s 46 49 s0
PLACE_NEAR=R7520. 4: 5NMR5471 IR5454 4 132K,
23IS 732K .
o CPU MVP_1 SNS2 N 5 % Gai n: 139. 96x
| GNAL_MODEL=EMPTYg. 52, %;E‘év wfclgw SI GNAL_MCDEL =EMETY ,\S/gal e: 28 383\// \Y; 04, 311A
2 X : at
PLACE_NEAR=R7530. 4: SNMRg 72
5. 23K =

I MVP_| N
o (TR CPUI SNS3

S| GNAL_ MODEL = ENF’TYO 2%

Sense Ris R7
Sense R is O.

EDP: 94A

TDP :45A
(Effective Sense Ris 0.25nm0hm due to sunmi ng of the 3 cores)

0, R7520 & R7530
5mohm

S| GNAL_ MODEL=EMPTY

GFX/| G VCore Load Side Current

45,4190, 30,36 35 33728786735 730752 %7 & PP3V3_S0

83780 73 72 62 61 57 54 52 51

| MWPI SNS_ENG
PLACE_NEAR=R7550. 3: 5NMR5466

Sense / Filter

| MVPI SNS_ENG

| MVPI SNS_ENG
R5462

MODEL= ENPTYN£1§\£V
0%

4

Sl GNAL _

| WPl SNS_ENG
PLACE_NEAR=R7550. 4: 5NMR5467

,vy\/z CPU WP_1 SNS1G R P12 A9%  cpumvp

%O%F

| MVPI SNS_ENG

R5463

S| GNAL_ MODEL = EI\PTY/\/SY\E/V

ook

2 CPUL WP 1 SNS1G R N1% 29K cpuimvp | suvs B N
%. 1%

g

Sense R is R7550, 0 575m:]1m

EDP: 33A

PLA%%%:MQOO. M: 5MM

SMC_BVON_| SENSE gy 45 46
? 022UF
— 10% “PLACE_NEAR=U4900. MD: 5MM
2 %EQM' X5R
GND_SMC_AVSS s 16 4 50
RC val ues chosen per

K17

Radar

TDP:

7337775

PLACE NEAR=U5460. 5: 3MM
60

SUMERP 1], OPAS: R5461
VA epu Mvp, | SUMG | out 4 53K
3 Vs M:l_l/w
q 02" —200 2UF
1 | MVPI SNS_ENG |2 %85&
| MVPI SNS_ENG
R5465 _
1,7\/3\%2 Gai n: 133. 33x
Ay, S| GVAL_MODEL=EVPTY Sca e 10A /
| MVP| SNS_ENG 05" Max VOut: 3.
IR5464
732K

%16'\4\/

S| GNAL_ MODEL=EMPTY

SYNC MASTER=K92 DI NESH

H gh Side and CPU AXG Current Sensing

SMC Key | NOC
SMC_ADC5

PLACE NEAR=U4900. ML3: 5MM

SMC_GEX_| SENSE "
PLACE NEAR=U4900. ML3: 5MM
46

GND_SMC_AVSS s 46 49 50

Vv
3V at 3. 3A

a6

SYNC DATE=10/29/ 201
——

d} Appl e I nc.
®

e |
D

e

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OO\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

I NC.

Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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GPU Proximty/ GPU Di e/ Left Heat Pipe/R ght Fin Stack

RTETERESE 0% S D S On ) Wl =SS MESO 1 2 PP3V3 SO GPUTHIVENS R
ke B, TS 2o [ cs550
u
PLACE_NEAR=U5550. 2: 5nm 7 R55511! IR5552
100 79T GPU_TDI ODE_ P PLACE_NEAR=U5550. 3: 5nm —‘|? g\ﬂ 105 %OOK
1 3 3
Detect GPU Di e Tenperature sl G\IAL_NDDEL=%NPTY 1 %’%EW yé-lf‘év
B U5550 - 2 2
0. 0022uF —— EMC1414- A
BT MEOP
oy 2 2| pp1 THERM/ A 7 GPUTHVENS THM L
Detect Right Fin Stack Teglea_latcxll'_e CRITI CAL . GPU TDI ODE N 3| ot ALERT* .8 GPUTHVENS _ALERT L
%35501 wGPUTHVENS D_P 2| op/ S TV “ipnrdl © SMBUS SMC 0_SO_SDA o1 5 10 50 58
BCB4 SOT732-3 3 SI GNAL_MODEL=EMPTY 5 | o2/ DP3 sveLk |10 SMBUS SMC 0_SO_SCL 6 31 45 48 80 98
----------------- 1 GN\D
"Pl acenent not e: ' (35503 L 0. oozz‘rf;% L 6
'Pl ace 6501 on bottom side BCB46BMXXH 8T
closetothe right fin stack. 2 R P-l ..... CheterT - ,
---------------- acenment not e:
20 GPUTHVENS D N PI ace U5550 on bottom side under GPU

Det ect Left Heat Pipe Tenperature PLACE_NEAR=US550. 4: 5nm
PLACE_NEAR=U5550. 5: 5nm

' Place Q6503 on top side under left heat pipe near GPu: Wite Address: 0x9
ST T T Tttt Tttt mm s s m s s s Read Address: 0x9

©0

CPU Proximty/CPU Di e/ PCH Proxi mty/LVDS Connector Proximty

R545770
so,11 g0 30,3030 A%, 1 PPBV3_ SO AN R S0, CRUTENS R
Mf_l%\gv ValTAGESS! :«;\léjr FEG. £
402 1 'R5572
DD %o(/)K
U5570 o
a0 2iomm | EMISETA o Not e: EMC1414 can perform Beta
- = -3 2 . .
R = CPU THERMD P orr—ooEr=erpTY DPL  THERM/ ADDR Conpensation for External Diode 1 only
o A o571 s ALERT- |y 8 CPUTHVENS, ALERT L
tect CPU Die Tenperature 0. 0022uF T
18"6’;|' 4 Dpzx% CApata SMBUS SMC B SO_SDA 15 0 31 00
CERM
402 _ 5 |ponespp3 svoLk |10 SMBUS SMC B SO_SCL 45 a8 51 98
100 o™ CPU _THERMD N v 5

Detect LVDS Connector Proximity Tenperature L Lo e e e oo
CRI TI CAL CRITICAL ~OUTHVENS D2 P "Placenent note: :

5@4%38(% 2 3 SI GNAL NDDECES%I\/PTY . 1 Pl ace 95?7.0 _urld?r_C_PL{ R
___________________ . 504 1 0. 00220F —
'Pllacenent not e: . BCB4GBMIXH cé
' Pl ace Q6502 on bottom side ) 2 402 .
'close to the LVDS Connect or . 10CPUTHVENS D2 N Wite Address: 0x98
------------------ Read Address: 0x99
Detect PCH Proximity Tenperature BEAGE-NEAREUREZQ: &: amm

PI acenent note: ,
PI ace (504 under PCH .

T29 Proximty

100 91 89 88 85 84
46_41 40 39 36 35 35-2896 35 33 2 & PP3V3 SO

53100078°73° 6361757057555 368
- 1
R s, 5520
c1 260
. G 2 Cr
129 D e Us520
IS | =
100 51 33gry— 129 THERMD P — 100 51 3 T29 THERMD P 9 51 10 45y SVBUS SMC B SO SDA A1 g rol2 SMC Key THSP
NAE BASERTROE NOSTUFF CRI Tl CAL
98 51 48 ASEMBL scL ALERT|—B2 TP_T29_SENSOR_ALERT
'R5520
PLACE_SI DE=BOTTOM %&K DS
1/ 16W A2
s
PLACE_NEAR=U3600. B1: 2mm 21402 SYNC VASTER=K92 DI NESH SYNC DATE=09/ 24/ 201
1 2 100729 THERMD N Ther I Sensor S
l XW6520 £ PI acenment note: ! T e |
PI ace U5520 close to T29 router on BOTTOM side | | D
T T T T T s Ap nc. ﬂ!ﬂ?m_l—
Use GND pin Bl on U3600 for N |eg SIVB Bus B ple c
Wite Address: 0x90 S
Read Address: 0x91 NOTI CE OF PROPRI ETARY PROPERTY: T —
THE I V\FCRMQ | ON_CONTAI NED HEREI NIS THE
I ETARY PROPERTY_OF APPL| vaUT I NC.
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87 73 70 69 68 65 54 52 47 41 22 8.7 sDPP5V S0

Left

Fan

fox
102 100 91 89 88 85 B4
46_41_40_39 3638 32 28 26 28 23 12 7 ¢ PP3V3 SO

83780 73 72 62 61 57 54 52 51 50 49 48

VWW - 8 AP TOPD T EE . VT

a5 @_SNC FAN O TACH

CRI TI CAL
|| 781702004
R5650 4 S
R5655 022 15
47K 2 ¢ EAN LT TACH 25
it o
Mo °
R5651" 6
<0
> 5660
2N7002DW X- G 518S0521
sor- 363

A8 Ty s s FAN LT PW

45 [T)—SMC FAN 0 CTL

Ri ght

87 73 70 69 68 65 54 52 47 41 22 § 7 sDPP5V S0

fo5 %oz
102 100 91 B9 88 85 B4
46_41 40 39°36.39 32 28 26 38 23 12 7 o PP3V3 SO

63780 73 72 62 61 57 54 52 51 50 49 48

45 (OO} SMC FAN 1 TACH

R5665
L ATK

CRITI CAL
J5660
78171- 0004
M RT- SM

SO

1

R5661"
100K

5%
1/ 16W
M- LF

402 ,

s D SMC FAN 1 CTL

M.
402

5%

2 Q6660
2N7002DW X- G
Sor. 563

ACERER

NMNE
[eNeNeNe)

16W
CLF

518S0521

SYNC _DATE=04/26/201(

ISYNC MASTER=K17 M.B
Fan Connectors

(f} Appl e I nc.
®
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g
I
' PSOC USB CONTROLLER ! IC [PINNAVE| CURRENT | RSW | V.S\s | PORR
| Keyb d Co
! TMP102 v+ 10UA 2.55 KOHM| 0.0255 V | 0. 255E-6 W ey oar nn eCt or
: - USB I NTERFACES TO M.B [ 80UA 0.204 V| 16.32E-6 W
I - SPI HOST TO 22 | : :
| - TRACKPAD Pl CK BUTTONS | 3v3 LDO VDD 60MA (MAX) | 10 OHM |0.6 v 36E-3 W
| - KEYBOARD SCANNER | VOUT |[60MA (MAX) [0.2 OHM |0.012 V| 0.72E-3 W 72 50 53 407 o _PP3V3_S4 NGy 22
73 64 63 53 48 47 46 45 aa az 25 7 5 _PP3VA2 H
I _ o | PSOC VDD 8MA (TYP) 1.5 OHM |0.012 V 96E-6 W @ o4 63 53 a8 47 40 1 P8 G o
| R5704 vpass=Us701. 48YBGSE IRy 01 49: 80: 11 mm 14MA ( MAX) 0.021 V| 294E-6 W -0
72 5455 470 _PP3V3_S4 2 0 obava s4 PSOC BYPAss=Us701. 4876075 Hon ! 24 5
! ‘—’\/5\//\/— = § ’ | 18V BOOSTER VIN 4MA (MAX) | 4.7 OHM [ 0.0188 V| 75.2E-6 W, s W5 _KBD1 2d J
: iew | Vel 105704 |1 C5705 |1 05706 ! " - W kb zihg
402 —— I00PF -0 1UF 4. 7UF I a6 o
I 'R5703 T, 8 T, 1% S % | sss 5 _KBDA 95
| 220K =4 X4k ceRM %R | s W5_KBD5 EZ
| ifisw | s \W5_KBD6 DY
| 2402 1 | s W5_KBD7 EZ S
— 2
I 20 45 qom}SMC_PVE_S4_ WAKE L = W5 KBD23 ., | \A\Asg ggg 2o
I s PLCKB L WE_KBD22 s | > & KBDLO <°
| « BUTTON DI SABLE WS KBD21 ., T oo
| s _Z2_HOST | NTN V& KBD20 . - : Ro714 = JRTEES 2o
| «» WB_LEFT_SHI FT_KEY WS KBD19 ., ! « _WB_KBDI5 C 1 2 = e KBDL3 o
| « WB_LEFT_OPTI ON_KEY WS KBD18 ., : M ® S KBDL4 v g
| Mios" < W5_KBD15_CAP 2
| HENHEEEREEEEERE ! « W5 _KBD16_NUM EE DY
[ASE=KC AT ASEY) O < NO O |
| NN - SOGONN | R§715 [ = V& Kkaois D
| s _WS_CONTROL_KEY 1p2 3000000 aoacooa p2_2/42 W KBDI7 653 | ss W5 _KBDI16N 1 2 o WS_KBD19 1q °
I see Z2_KEY ACT L aP2_1 CRI TI CAL P2_0l4 W5 KBDI6N -, | 5w ” W& KBD20 4°
, Nox_3P4~7 oM T pa_6[o KBDL5_C -, | M - . B KBD21 {2
| » >—TPAD_VBUS_EN P4 5 Us701 P4_4lze WS KBDIA o | ®° A& KBD22 1o
| s s _Z2_DEBUGS 4P4_3 CY8C24794 Pa_2,58 Wb KBDIS .. R5710 ... ws KeD23 42
oo Z2_RESET 9P4_1 ME P4_0137 W6 KBDL2 .. ! svc onorE L, 13K . . WGS_KBD_ONOEE_L 4°
! s _PSOC M SO 1p3”7 (SYM VER2) pP3 6/% WS KBDI1 ., I waso N 1o
! s _PSOC F_CS L 8p3 5 P3 435 WS _KBD10 s | 176w O
| - s FTSEOBS b weem | R Y s o o e
| sa 6 _PSOC _SCLK 19 p3:1 p3:0 33 W5 _KBD8 6 53 | 29% 526 W& CONTROL KBD i o)
I oo _Z2_M SO 1p5_7 P5_6]32 KBD?7 o5 | ER 2 e o
6 22 CS L 12p5 5 P5 4|31 W5 KBD1 o 53 PLACENENT NOTE=NEAR J5713 €1 —
I s _ _4(3t W5 KBDL 2 L
, o . Z2_NOBI dps 3 P5 2[00 W5 KBD2 . : = Nox =0
.o _Z2_SCLK 4p5_1 P5_0}2° KB . F- RT- SM
! ’ N - BOOM N MR =ve N [ FF14- 30A R11B- B- 3H
| A T o /s ! J5713
| HENEEEERUNEERE ! CRI Tl CAL
= |
I TP_PSOC SCL W5_KBD4 | 518S0637
| TP_PSOC_SDA W5_KBDS o5 I
| s _NC PSOC P1_3 = WE_KBD6
| TP_I SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0 !
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA : .
| R5701 2 KN .. | SMC Manhual Reset & |Isol ation
o 2 _USB TPAD P 10USB_TPAD R P TP _P7_7 i : ) ) :
: US 1’\/5\0/4\/2 Us | Left shift, option & control keys combined with power button cause SMC RESET# assertion.
| %,{jég‘é’ (22231354 12500) : Keys ANDed with PSOC power to isolate when PSOC is not powered.
1 1 1
: R5702 11502 |1 G503 |r 65701 [ 196 62 55 a0 47 a5 40 aa 4z 25 0 ¢ _PP3VA2_GBH
! 22 _USB TPAD N 1a%p 2 1USB TPAD R N - 5% — 1% 2o, |
! 5 : * aty o T %5 !
I Vet | 12 as s a1 PP3V3_S4 CRI TI CAL « 1 8517UEF>0
| BYPASS=U5701. 22:19: 5 el | VDD p—
| = BIPASS2BTo1. 2BvPRsE-[BY01. 22: 19: 11 nm | U750 2 i(%\é-CERM
L - I SLG4AP006
ws WB_LEFT_SHI FT_KBD 2N m TOFN
slin p2 Qur Al 4 WS LEFT SHIFT_KEY .,
TPAD Buttons Disabl e LB
Lr\ouras W5 LEFT OPTI ON KEY .,
» BUTTON DI SABLE ws WB_LEFT_OPTI ON_KBD shwer | )
PLACE THESE COVMPONENTS CLOSE TO J5800 i
c‘?%(cﬁ'- pls  TH'S ASSUVES THERE'S A PP3V42_G3H PULL LP ON M.B a0 f}@ﬂ
SSNONISRERFE i
=
THE TPAD BUTTONS W LL BE DI SABLE 1 :
2[c¥st) WHEN THE LID I'S CLOSED = Pull-up in U5010.
SMC LID LID OPEN => SMC_LID LC ~ 3. 42V _SMC TPAD RST L gmy e
B L LID CLOSE => SMC_LID LC < 0.50V ORI Tl CAL = 1 C5755
0. 1UF 701 ,.Db3
VDD —_— 0
& =
U5755 ? i oo sononISERE |-
SLAAPO0O6 =
2lin TDFN *
e 5[G” sz
SN a2 Qur Al 4 SMC_TPAD RST
56 W5_CONTROL_KBD 71N A3 B2 :
Li—\ ouT Bl 8 WS CONTROL KEY - ISYI\C VASTER=K92 ERI C SYNC DATE:107 11, 2010
6|IN Bl
™ L/
o - VEELLSPRI NG 1
GN\D
0 o D
Appl e I nc.
©
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VWW - 8 AP TOPD T EE . VT

BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
POVNER CONSUMPTI ON

DROOP LI NE REGULATI ON

RI PPLE TO MEET ERS

100- 300 KHZ CLEAN SPECTRUM
STARTUP TI ME LESS THAN 2MS
R5812, R5813, C5818 MODI FI ED

| PD

CRI_TI CAL
L5801 B85 PP18V5 S4 o5
3. 3UH 870MA N8Y: R5806 NTESR WBTFES: CRI TI CAL
PPSV_S4_P18V5S5 1 2 P18V5S4 SW 1 2 PP18V5_S4 R 1 2 | VOTA SV J5800
104 105 72 65 7 _PP5V_S5 R5§05 VoL TAGESSY VLFSOL0AT- SHE | M RO o BO520WSXG VAl TAGER TS, 5V Mfln/g\év 72504 7o PP3V3_S4 555& (S)T_- 8M228 PP18V5_S4 o5
2 1 PP5V S5 _P18V5S5 VI N R5812 o5 , s
1w PR heEk W BH . gle s U 2o 22 CS L 9T Z2 KEY ACT L ..
405 8PS S Hiew s« Z2_DEBUG3 s[5 ols Z2_RESET
VIN R L452 5819 5815 s s Z2_NOSI ol 5 ol PSOC F_ CS L s
1 1 o« _Z2_M SO 10 ° Pl CKB L .
. ngsslc())%s Fert P18Vo24_FB 1%'5 - 331\,,900PF s Z2_SCLK 12 gg 11 PSOC M SO
noxdfro T ol Z2_BOOST EN . . R5813 oot ’ ? g oo RE800 'S5 hest TN [0 O Psoc SO
58161 |1 C5817 RTIA | . 4 5K P = =1V LA QA2 PP3V3 _S3_TPAD [0 ol SVBUS_SVC_A_S3_SDA: 11 s s s a0
0. 1UF - L 2°5UF R5811 iy 5% N AR BTED: 2 20[ J S o SMBUS_SMC A _S3_SCL ¢ a1 45 40 55 s0
18V 180 THRML g a] 100K 402 1/ 16W VOLTAGE=3. 3V
B B % 2 MF-LF 22 21
XTR CEER Xl PAD o 1756w 402 Z2_CLKIN °°
o ~| e 246217 NO STUFF  =° —
516350689 L
Keyboard Backlight Driver & Detection
108 87 70 70 60 o8 65 52 47 41 22 8 7 5 PPSV_SO CRI TI CAL
b T Keyboar d Backl i ght Connect or
s o0 o1 o on 10UH 0. 58A- 0. 350HM CRI Tl CAL
wsggiotogte A pettoliapt g B-EESV3 SO : KBDLED SW JEs
. KB BL 1098AS- SM b FF18- 4A- R11AD- B- 3H
R5853*| 5850 : . RcbE= F-RY. 51
470K 11%5 L - < SMC_KDBLED PRESENT L 1[,] 35815 pin 1 is grounded
ey LoV, 2[| on keyboard backlight flex
2 402°1 CRI TI CAL 1
ey SMC_SYS KBDLED 6|cTRL LED) l [1Ds
) : KB_BL KB_B
To detect Keyboard backlight, SMC will 1R5854 — L
tristate and read SMC_SYS_KBDLED: A LT38491
If LON keyboard backlight present EZ'AEEV DFN 51850691
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND  PAD
1/ 18% o ~
CLFE
402,
(SMC_KBDI ED PRESENT 1)

FI ex Connect or

ISYI\C VASTER=K92 ERI C SYNC DATE=07/ 27/ 2010
VEL L SPRI NG 2

d} Appl e I nc.
®

e
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54750 49 48 32 31 30 20 25 24 13 8 7 o _PP3V3_S3
EANSS

BYPASS=U5920. 14: 13: 8 mm

C5926 1 1 C5922 3 -
12%\%_— pum— gdg%UF , VDD VDD_T O R5912091 R591205K1 NOSTUFF
58 ’ ’ Ly oS 3 fe U5920 1/ 28 1/ 200
BYPASS=U5920. 14: 13: 8 nm R59120ﬁ1 NCX- L1 S331DLH M M R5923
LGA
= - 10 cervED cs{8 SMB 12C SEL | 120 2 SMBUS SMC A S3_SDAm o st a0 as os o0
M 15 >
201, 7 CRITICAL.J; SMs ADDR SELECT v
a5 a5 (T} SMS | NT_L 11 || NTL SDA/ SDI / S| 6 1 2C SMC_SM5_SDA R 201
TP_SMS_| NT2 9 |I NT2 SCL/ sPcl 4 12C SMC SM5_SCL_R
L~ GND— A R5922
FREE R591201|< 1ar 2 SMBUS SMC A S3_SGhmo ot as s o0 o0
33850687 s00 3%
1/ 20w 1/’\%)W
PLACEMENT_NOTE=See schenatic for orientation. 2B, 201
= SMS_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
Desired orientation when . SMS_ADDR_SELECT=1 Addr: 0x32(W)/0x33(Rd)
placed on board bottomside (view thru top): NOTE: SDA and SCL have internal pull-ups to VDD IO
+Y/\
+X Front of system
+Z (dn)
\

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC MASTER=K92 DI NESH SYNC DATE=06/02/ 201

Di gital Accel eroneter
BTG NOVEET
d} Appl e I nc.
<)
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72 71 48 45 20 25 24 23 22 20 10 17 7 o PP3V3_S5

'R6101 (51001 | CRI TI CAL
3;,3K 0.10F L VDD
16W Qg;z
2402 ) U6100
64MBI T
- oo SPI_MB CLK 6 | SCK sac Sl s SPI_MB Ml me
SST25VEr064C
a SPI_MB_CS_L 14 CE*
T o w [ ve solz  SPI_MBMSO pyu
s I SPI ROM USE_M.B 74 HOLD*
NOTE: |f HOLD* is asserted vsS
ROM wi Il ignore SPI cycles. ]

SYNC MASTER=K92 BEN SYNC DATE=05/27/201
R TP ——
SPI ROM
ST TN : |
d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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A%HI-E) PFN %ggs%%
7141 52 25 22 20 16 7 PPLVE_S0O . o PPSV_S0_AUDI O (s 5
PP3VS_S0 am § b R e e
C6200 * 1 C6201 PP4V5_AUDI O ANALOG (st s
4. Y%JI‘):A, 98.%47UF CRI TI CAL
s , 19V 6203 |*0B204 C6205: 1 06206 06207 1| |+ CB208
5 %5 0.47UF - =L T0U0F 0.470F - L IUF 0. 47UF L —L TOUF D
2021 BT T, 3 BT T, 8¢ 18Y T, ¥
= COZR - 0| By R I s
e e s 52 GND_AUDI O_HPANVP
| eoGDADO AR serl B I I BHAC5o 45 7PEPRT VERY
1n 062091 [106210 = > AUD 2
1 2. 2UF 2. 2UF D VA REFVA_HP VA GNI UDI O CODEC &; 55 2 206
5662790 o3 > S B%, VBI AS_DAC 29 |vBi AS DAC )9/\6
10 4050 —|_ M e CS4206 FEP a4l piir CRI TI CAL HPOUT_L| 38 M N LI NE W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP PORT_L oo 57 5
‘%{gf‘é’ CS4206 FEN 41 e F LT+ US20Q HPoUT_R40 M N LI NE W DTH=0. 30MM M N _NECK_ W DTH=0. 20MM AUD HP PORT_R oo s 50
z QZ:OBB HPREF|_39 M N LI NE_W DTH=0. 20MM M N_NECK_\W DTH=0. 15MM AUD_| NT_HP_REF @
DI G TAL M C DATA LI NE @AUD DM C_SDA1 2 _|GPI 0O/ DM C_SDAL LI NEQUT_L1+| 35 TP AD LR L P
CAI\S/P CNTNP » @m-AUD_GPILO 1 12 |cpl mllgguch&Arrzz LI NEQUT L1-| 34 TP_AUD LQ2_L_N
VA PKR Al CNTRL & s AUD GPI O 2 14 P2 LI NEQUT_R1+|_36 AD L2 R P o0
< 15 |ePi a8 LI NEQUT_R1-| 37 AUD LO2_R N %;§°,DOLFE SPKR AMP (FC/ LFE) ]
1
SO, 523 Z CSA506 ELYP 13 [SENSE_A LI NEQUT_L2+| 31 ﬁgg t% t E @ 0 100
LI NEQUT_L2-| 30 ®
BATSAXV2TI CS4206_FLYC | o bion Ll NeQUT_res| 32 AUD LOB_R_P o e MER SPKR AMPS (L2/ R2)
W N SPKR AMP ONTRL w0 @ AUD GPIO 3 og211 : 1 06212 a3 Jrive LI NEOUT_2- 23 ADLXB_RN oD e
. » 42 |FLYN
?;;‘3 2 M o8l Asl_16 AUD_CODEC M CBI ASpm o XV\BS’\%OJSI GNAL_ MODEL=EMPTY
402-LF
3 |VL_HD 59 57 AUD HP PORT L 1 2 AUD HP_ PORT L_P.
o oy AUD_SENSE_A 52206 _TLYN veo_28 CS4206_VOoOM 66
™ N L NE W DTFEQ. 20MV NC XW6202
1w M N-NECK_W DTH=0. 15MV GND AUDI O HPAVP 2
- - = 152 AUD HP PORT_L N C
LINEIN_L+_21 AUD LI _L .
o 16 p—HDA_BI T_CLK 6 i ToLk LNEI NG AD LI C %
o5 10 ry—HDA_SYNC LI NEI N_R+|_23 AUD LI _R am =
R6201 | 10 [sve
22
%5 10 (OO} HDA_SDI NO 1 2 s AUD SDI _R 8 |sDi M CIN L+ _18 AUD MC INL_P 62 10
- ?//5\2\' 5 |spo MaN L[ 17 AUD_M C INL_N % *  EXTERNAL M C | NPUT
Ve OF | 11 reser M G N_R+|_19 AUD MC INR P s 200
os 16 [rmy—HDA_SDOUT M Cl N_R-|_20 AUD M C INR N ame=w | NTERNAL M C | NPUT
9 16 [T HDA RST_L |
o1 AUD_SPDI F_I N 47 |SPDIF_IN
™ - VREF+_ADC_27 CS4206_VREF_ADC
R6202 CS4206_SPDI F_OUT 48 |SPDI F_OUT m R‘rhlz&vwv DTH:g %‘gm NC R6205
33 33
o @m—AUD_SPDI F_OUT 1,\/\0//\12 R6203" DM C_scLl 4 CODEC DM C CLK 1,\/\0//\/2 AUD DM C CLK D - DG TAL M C CLOCK LI NE e
it 100k it
402 11860 THRM PAD AGND 402
MF-LE
402 5 ™ e
N b CRI TI CAL CRI Tl CAL
Co233'.  .|:cn214
£ NOSTUFF 10%-1~ T, 3%
: 1R6204 cnse TR B
5%
1/16W
Me- LF
2402
o 55 57 GND_AUDI O CODEC B
GND_AUDI O _HPAMP 57 59
VA_TAGE=0V
M N_LI'NE_W DTH=0. 60MM
M N_NECK_W DTH=0. 20MM
'VB L6251 AUDL Q 4 §¥ RESBULAT(]?
FERR- 220° OHM PPLE P/ 53S 4
6%\/&!\/5 1YYYL2___PP5V_AUDI O HPAMP,,
VOLTAGE=SV j—
0402 M N_LI'NE W DTH=0. 40MM
L6250 M N_NECK_W DTH=0. 20MM LJ6201
FERR- 220- OHM MAX8840- 4. 5V
&« PP5V_S0_AUDI O 1 2 AUD 4V5_REG | 1in YN ourls PPAV5_AUDI O ANALOG o 5
R6250 o0 R T RITICAL ], C6253 W E WBnES. sow
4641 a0 g0 36 320333 3% 92 28 %3 %, PP3V3_SO LAAAZ AUD_REG SHDN L 3SHDN* 0. 01UF
5316677377363 61767 51 55 51 50 45 3 ) . MAX8840 BP 112
i NNEC DTH=0. T C6254 1
fiob C6251 1 106252 N M RAECCHDTREG. S 1% TUF
16250 18 — —— 0, 001UF G BT
—/— 0. 1UF 8¢ 5 5 8¢ X5R 2
T, 8% X35 o5 402
X5R
402-1
XV%SI\%OO ISYNC VASTER=K92 KAVI THA SYNC DATE=077 30/ 2010 A
1582 GND AUDI O CODEC 57 58 62
J_ MN L%EOW DTH=0. 50MVI AUDI O-I CO:EC
L M N_NECK_W DTH=0. 20MVI
= XV\BS“%51 D
1502 GoAapoeAR .. Appl e Inc.
M N_LINE W DTH=0. 60MM S
M NZNECK_W DTH=0. 20MV NOTI CE OF PROPRI ETARY PROPERTY:
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20K OHWVB

RIN =

VIN =

6

62

:C5
NEY & RVEMPgK
GB6™

1.14 VRMS

AUD LI _L o -

AUD LI_C > -

AUD LI R —

R6300 3. 3UF
oo AUD LI 1 NL S AUD LIL_LE 2) o1
M RERESW BIFES. 24N i M NREE-W BFEE W o0
402 TlAGNT
SMA- HF1
R6301! L 3301
215K | §55eF
WS T8
402, S55m
-
nmmAUD LI _GND dyl
. 1
R6303 L
1%
1/16W
62 R6305" : 5304
215K L &26er
oy GND_AUDI O CODEC i 8,
| T L
R6305 F305"
LI _RF, dyl

SE- TO- DI FF CONVERTER

|, TL CAL
Fa RE993 RE354
w s _AUD_HP_PORT R zH.l AUD SE DIFF_IN 1 2 AUD SE DLFF INR 1 2
10% 1/110/50W ]Jllﬂ/GDW
16V M- LF VEZLF
TANT 402 402
SMVA- HF1
AUD_GPI O 2
@ 57 60 B
B4
F VN Qe AUD_LOL_R P
U6350 — " e
Ve 4253
CRI TI CAL
R6355
2. 21K
i 5387
AUD SE DIFE_P_I NV 15 21K
1/ 18w
R6358 Vaos"
2. 21K
’\/1\7//\/
1/ 16W
Mios" R6356
AUD SE DIFE_N_I NV 15 21K
1%
1/16W
M- LF
402
< __PP4AV5_AUDI O ANALOG
1
R632510K sl CRITI CAL A
1o Rl _ MAX4253 F—wm NAGTER=KOZ. AUDI O SYNC_ DATE=06/ 16/ 2010
LY Vi oS AUD LOL_ R N
6350 1 1 06351 402, U6350 = — D % w0 AUDI O LINE IN
a7ue L L g a70F AUD SE DI FE_VBI AS 1N DR RG TOTEER g |
o3 2 180 W NERES W BT 22w * D
X35 X35 R6351! CRI TI CAL S Appl e I nc.
Rk agg? :
11860 7 16% NOTI CE OF PROPRI ETARY PROPERTY:
NFE(BEZ 2 gMQTHFl THE | NFORMATI ON CONTAI NED HEREIN | S THE
CODE " R POBLOSOR AGRERS TO THE FaLLow NG~ N
o s 7 _GND AUDI O C | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 63 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 58 G: 105
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7 6 VWW - 8 AP TOPD T EE . VT 3 2 1

HEADPHONE AMPLI FI ER ( AK4201)

APN: 35352347
VOLTAGE GAI N: 1. 53

PLACE C6500 & C6501 NEAR PVDD PI N (5)
PLACE C6503 NEAR AVDD PI N ( 3)

o PP5V_AUDI O_HPANP
C6503 CGSOOi 1 C6501
0.1UF - ~i0UF L g 0010F
Wy %8¢;|'_-; iy
X5R X5R CERM
402-1 805 402
(] n
Zz
Us500
AK4201EU
s (s AUD_HPAMP_| NL_M 1N 2 AUD_HPANP_OUTL o
- m@ AUD_HPAMP_I NR_M 12 | N FSR-FeANMRo 12 N RN STEES. 30 —
8 | ponr o6 AK4201_CN
cpl 7 M N-NECK-W DTH=0. 20MM
R6g01 pveg] 10 CRI TI CAL
SO AUD GPLO 1  1aNA2 AUD HPANP MITE L o 2 1 C6505
5% 3 3 THRv =3 TUF
1/16W > PAD S 18
M- LF Al 2 10V
402 <|o| o =] }82‘2
- £ [Aka201 cp AUD_HPAMP_QUTR o o
N M NTITNE_WDTH=0. 30MV
; M N_NECK_W DTH=0. 20MV M N_NECK_W DTH=0. 20MV
|
R6500" g
ook ;
s : R6516! |'R6526
402 21K 21K
2 1% 1%
CRI TI CAL %,{zlf‘é’ %,{zlf‘é’
1 C6F504 402, 402
2 1 L6535
%35 FERR- 220~ OHM 2. 5A
57 GND_AUDI O HPAMP 1 2 AUD LO G\ND R oo s o
0603 =V
M N_ LI NE WDTH=0. 60 MM
M N-NECK-W DTH=0. 20 MVl
'R6531
13. 7K
1%
1/16W
i
2 R6530 X501
AK4201 VSS2 124K 2 AUD LO FDBK 1532 AUD LO GND R am -
M N_LTNE"W DTH=0. 40MM
M NZNECK_W DTH=0. 20MM 1 Wew
M- LF
402
R6510 R6511
o o> AUD_HP_PORT_L A3, 1K L 2AK, AUD_HPAMP_OUTL ., o,
/78w /78w
M- LF M- LF
402 402
CRI TI CAL
C6511
AUD_HPAMP_I NL_M 18|0|PF
o 12
oD {|
5%
50V
CERM
402
CRI TI CAL
C6521
180PF
, AUD_HPAMP_| NR_M 1|2
o {|
5%
50V
CERM
402
SYNC MASTER=K92 KAVI THA SYNC DATE=10/ 22/ 201
e —
R6520 R6521 AUDI O HEADPHONE OUT
; TR TOTEE
mm_AUD_HP_PORT_R A3 71K 2K, AUD_HPAMP_OUTR ., o, q
e R d} Appl e | nc
ok? s °

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 65 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 59 OF 105
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5X MONO SPEAKER AMPLI FI ERS ( SSM2375)
APN. 35352958

GAIN = +3 DB (BR, FL, FR, LFE), +9 DB (BL)

FC ( SPEAKERS BL/ BR) ~737 Hz
FC ( SPEAKERS FL/ FR/ LFE) = ~90 Hz
. PP5V SO AUDI O AMP L PLACE C6611/C6612 CLOSE TO PVDD PI N
L6610 IGaL
FERR: 1000- OHM (&doz%w CRI TI CAL 1
AUD_HP_PORT_L_P , SPKRAMP_BL_IN_L_ & 1012 065‘37%'2: 1, 1 /1%1
o D> YY"y i CR
0402 AN cr T OAL 29— T, gg
& 9 A 75 1
L6611 SEAt é%;% SPKRAMP_BL_OQUT P
FERR- 1000- OHM 0027 UF 1o_SSM2375BL_IN_P B1| n ur+| C3 MN-RECK-W BFFES: 28 T
. AUD_HP_PORT_L_N 4 (Y YY"\ 2 SPKRAVP_BL_IN_L_ - § JE SSM375BL IN N __ Al our-[B3
0402 % A2 A3 |BL GAIN SPKRAMP BL _OUT N
L6601 1% SD* Al - J 661
AUD_GPI O 2 FERR 1000 M b ario 2 L 2" %902 NOSTUFF 1 epcel B2 g 610! - )
. SO 1YY L2 LGPIQ 2 LASA2 6600 : R6600 o 497%
0402 NOSTUFF 5% e — % 3 9
REOA SBEBBE %, T BRDYEEN D6600 i BT S oo W
271 1
N
BAT54XV2T1 =
0 AUD_SPKRAMP_MAC SHDN L
s PP5V_S0_AUDI O ANP L PLACE C6625 CLOSE TO VDD PIN
FERRL6190200 o | L PLACE C6621/ C6622 CLOSE TO PVDD PI N
- N RAVP 0. 022UF CRI TI CAL
100 57 (TR AD LGB L P 1Y L2 SPK FLINL P 6622 1, 1 %1
0402 Lo ORI TIBAL 100t —= —— {1
;5\,4 R Ak 2 2 4§§ 1
L6621 % '2%" éﬁ/@é& chsEALL SPKRANP FL_QUT P
ERR-1000- OHM 0. 022UF w| _SSMR375FL_IN P Bl o+ C3 M N-RESEW BIFES: 38 T
P AUD_LOB_L_N LYYV L2 SPKRAMP FL_IN.L N H > e oMP37EFL TN N AT|\ o o=
ngaz 38V A2lsr aNA3 | TP_FL_GAl pK FL N oo
FERR- 1000- OHM ) eoce B2 CRECRT :
SR LN o g g oW REG01! e
= 0402 100% B
ERBPAUBBYBER B FHhl EROMEEN M:lég’ ©
w _AUD SPKRAMP_ W N_SHDN L 2
o PPSV_SO_AUDIO AMP R . PLACE 08631/ 06632 CLOSE TO PVDD PIN
L6631 & J LSk | aced on the t i de(flipped f K17
FERR-1000- OHV 0. 0027 UF Tz p?:\p/egt az?i szncr ozs (r)gutSIese(t h;pﬁleandr;mare )svmpped on the input and out put ORI TI CAL 1 1
- AUD_LO1_R N LY YY) 2 SPKRAVP_BR I N_L_N"" 77T7 . 06‘(1373:)% N /1%':_’:
0402 L cri T BAL 2= T 18
50V PaLy. FaRY 2 %5 1
CE2 2012-LLP
SPKRAMP_BR OUT N
L6630 l L J 6 61
AUD LOL R P FERR- 1000- OHM 0. 0082 7UF 100SSMR375BR | N N BL| | S TG :
I Lo R 1YY Y 2SPKRAMP BRINL P "7 100 SSMR375BR IN P ALy o B3
0402 %folé A21gpe caaNA3_| TP BR GAI SPKRAMP_BR OUT P oD ¢ e
G2 encel B2 ENECR= :
o0 _AUD_SPKRAMP_NAC SHDN_L .
3
wo PPSY. S0 _AUDIO AW[f - - PLACE 06641/ 06642 CLOSE TO PVDD PIN
FERRK 3000~ OHM C6644 spk anp placed on the top side(flipped from K17)
AUD LO8 R N SPKRAMP FR IN L N 0. 022UF To prevent criss cross routes, the N and P are swapped on the input anfd output CRI TI CAL
100 57 (TR — — = 1 Y Y L2 I = 1H2 C?0604UF1; __1 /1%%1
o % CRI TI 8AL 2 ] 9
0>570R2| ) case AL 402-1
SPKRAMP_FR OUT N
L6640 A dBpIR _
AUD_LCB_R P FERR 1900 SPKRAI\/P FRIN L p 0-022UF 2o SSMPS7SFR I N N BLl e oursf €3 S '
o B R LYY Y2 1H2 100 SSMP375FR_| N _P AT n our- [ B3
o i A2spr A3 | TP FR GAl SPKRAMP_FR_OUT_P
0462 ence] B2 NECR= -
o _AUD_SPKRAMP_W N_SHDN L .
3
no BRSY SO AUDLO AME R PLACE 08651/ 06652 CLOSE TO PVDD PIN
| Lspk anp placed on the top side(flipped from K17)
L6651 i)
FERR- 1000- OHM 0 025UF To prevent criss cross routes, the N and P are swapped on the input and output CRI Tl CAL] 1
AUD_LC2_R N LYY Y 2 SPKRaVP_LFE IN.L_N 0 0% 066521, |1 %‘3
w0 57 [T 1 oy 100UF— -0 1
0402 19 CRI TI 8AL o gg
5V Al 1
e s SPKRAMVP_LFE OUT N
65 I%L ] 6 61
FERR- 1000- OH 0. 022UF 100SSMR375LFE | N N Bl ne | S ENECRZ :
o 57y AOP-LR_R P 1 oy SPKRAMP_LFE IN L P ™% 1wSSMR375LFE IN P ALl our- [B3
0402 %'g'\; A21gpe caNA3_| TP LFE GAI|N SPKRAMP_LFE OUT P oo ¢ o
0463 ence] B2 CNECR= :
0 _AUD_SPKRAMP_W N_SHDN L .
3|

ISYI\C NMASTER=K92 KAVI THA SYNC

DATE=10/ 22/ 201

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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@s
@s

2

1

AUDI O JACK 1 LO HP JACK, SPDIF TX

M C CONNECTORS:

single anlg mic + 1 dig nic

CRI Tl CAL
L6700
FERR- 1000- OHM APN. 518S0520 J6780
AUD _CONNJ1_SLEEVE2 1(YYY L2 HS M C HI . 781J%T—_QM003
M R SIS O 0102 i 5
R R6701 o N
AUD CONNJ1 SLEEVEDET 1 LOK, AUD J1_SLEEVEDET R o Mc 3
M N TTNE_W DTFED. 40VM WAAY; oD ‘o)
M N_NECK_W DTH=0. 20MV ’agAuLlFl iew Bl_MC SH ELD 25
3o
L6702 BI_MC P
,PP3V3_S0 FERR- 1000- OHM - ) 5
APN 514- 0632 LYYz AUD J1_PERI PHDET R . ——0O
0402 o>
? L6703 L
Ij]clé T@:b FERR- 1000- OHM =
SP - - K20 AUD_CONNJ1_TI PDET 1YYY L2 AUD J1_TIPDET_R o =
F-RT-TH M NERECK-W BTHED: 20MM 0402
o 6 04 | TI CAL APN: 1 21
ucoraE, 5 FERR-220- m '+ A 518505 R T1 CAL
DETECT FOR PT
1
Er—— AUD CONNJ1 TIP YYY L2 AUD_HPAMP_OUTL oD - 56783
J o 1 | M N-NECK-W DTH=0. 20MM 0402 L6783
L6705 600- OHM 300VA 78171- 0004
3 TI CAL M RT- SM
noro 3 FERR- 220° o AUD DM C CLK 1YY Y L2 —20
SROND AUD CONNJ1_RI NG LYY Y L2 AUD_HPAMP_QUTR an s < 0402
AUDI O M N-NECK-W BTrE. S0Mi 0402 L6784 EIY
AT VINL L6706 CRITI CAL 600- OHM 300MA |, AUD DM C CLK_BK 2
o
V{\E B- voc| 8 FERR- 1200- GHW 200MA - g AUD_DM C_SDA1 LYY Y )2 . AUD_DM C_SDA_BK Io
c- anl 2 1(YYY L2 HS_MC LO o - 0402 « AUD DM C PWR BK a5
COPERATI NG VOLTAGE 3. 3 L8?67 | CAL 600-L06—|ZA-83500NA 6
P 10 FERR. 2201 GV 3. BA 16 41 1030 0 35 18%2%%6%352%:5,% ¢*_PP3V3_SO Y YY Lz 1 O
AUD CONNI1_SLEEV LYY 2 AUD LO GND R R i LA O R 0402 il
SHELL 11 M N LT NE_W DTFF0. 0603 oD >
12 M N_NECK_W DTH=0. vy
SHI ELD 13
PI NS
AUD SPDIE QU am - SPEAKER CONNECTORS
OV T_TABLE - 518S05
8§('g'7%% ,| CRITICAL ,| CRITICAL ,| CRITICAL CRI Tl CAL
1 06700 ESDALCS. 1BMe DZ6700 DZ6702 DzZ6704 J6781
—1 SOD882 6. 8V- 100PF 6. 8V- 100PF 6. 8V- 100PF XWh701 78171- 0004
2 %8‘\’7’ 402 402 402 SM M RT- SM
%5 ] ] ] L 6?7022 —0
CRI TI CAL CRI Tl CAL CRI TI CAL XW\6
PKRAMP_FL_OUT_P
= D%/6170P}: : D%/6170P% : D%6170P% : L 6% 2 e S% gPKRANP EL_OUL N : g
6. 8v- 00402% 6. 8v- 00402% 6. 8v- 00402% o0 & > SPKRAMP_BL_OUT P 35
1 1 | w0 s m SPKRAMP_BL_OUT N 4o
NOSTUFF NOSTUFF
a ﬁm@_gws%usguﬁﬂuu O JACK L C6783 1 1 CB7 +—0
MN-REGK W DTH=0. 20NV 100%!\:)]—: f— :EL%%OP 1
5i —
PART NUVBER | Qrv DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON el | NOSTgFZF caRMz |2 gpm
37750112 1 EMC supr essor DX6706 100P'ui, p—— .,/9
58V 2 2 gOV
CERM CERM
402 402
gP|33v3 so
APN. 514. 0633 AUDI O JACK 2 LINE IN JACK, SPDI F RX 1
L6751 APN: 1 72
CRI %I CAOL FERR- 1000- 518306 CRI TI CAL
AUD CONNJ2_TI PDET 1YY AUD J2_TIPDET R .
SPDT] ,§ R§< k20 = 76188806
DETEcr F(R PT L6752 M RT- SM
o 2 FERR: 1000- —0
A e 1 AUD_CONNJ2_TI P 1YY AUD LI I NL oo SPKRAVP FR OUT P
mot, 3 M R BTHES 20 0402 e ST
A o] NG L6753 w o (D SPKRAMP_FR_QUT_N PH DS
AUDI O FERR- 1000- s s [T SPKRAMP_BR _OUT_P 3lo
AUD CONNJ2_RI NG Naaas AUD LI | NR . o « (ry-SPKRAMP_BR_OUT_N FEDS
A—vo]-S N N TINE W DTTED. 400V laznd SPKRAMP_LFE_OUT P 5
7 M N-RECK-W DTH=0. 2004 2102 E SPKRAMP_LFE_QUT_N slo
NNV | e el L6754 “ D o
c- vaur 600- OHM 300
CPERATI NG VOLTAGE 3. 3 AUD_CONNJ2_SLEEVE LYY AUD LI GND o = —o
POF M N_TTNE_W DTH=0. 40MM 0402
M N-NECK_W DTH=0. 20MV £
HELL ?0 R617055 =
S| % AUD_J2_OPT_QUT LAAA2 AUD SPDIE I N o 57
“me [12 138w
| g0
S 1V
X8R CRI TI CAL CRI Tl CAL ,| CRITICAL
DZ6753 DZ6750 DZ6752
ESDALCS- 1BVe % % ESDALCS- 1BM2 % 6;,8V- T00PF

CRI TI CAL

Dz6751
6. 8V- 100PF %% ,
402

1

GND_CHASSI S_AUDI O JACK ; «

SYNC DATE=11/02/201

SYNC MASTER=K92 KAVI THA

AUDI O JACKS

D
: RETURN FOR HF NO SE (5, Aeple inc.
R6750 NOTI CE OF PROPRI ETARY PROPERTY:
1/\/y\/2 THE_| NEFORMATI ON_CONTAI NED HEREINIS THE
PROPRI ETARY P ERTY _OF_APPL COVPUT I NC.
% J_ THE POSESSOR AGREES TO THE FOLLOW NG
M:L‘,év = | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 67 OF 132
402 - Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 61 G: 105
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3 2 1

8 7 6

"M KEY"/ EXTERNAL M CROPHONE
CODEC OQUTPUT SI GNAL PATHS APN 35352640
L6880 .
FUNCTI ON VOLUVE/ MUTE CONVERTER PIN COVPLEX MAC OS SHDN W N SHDN DET ASSI GNVENT FERR-1000- O-M Bﬂﬁ;ﬁ@%ﬂ@*mg- 15WM
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A N A N A 0X09 (A) 46,41,40.30. 36, 38°32198 38 93 93 98 8¢ PP3V3_S0 1 L2 PP3V3_S0_HS RX
SPEAKERS BL/BR  0X02 (2) 0X02 (2) 0X09 (9, V23) GPlO2 N A N A 7 e0 TR eT en ST st st s s . 0402
SPEAKERS FL/FR  0X04 (4) 0X04 (4) 0X0B (11) GPI O 2 GPIO 3 N A R68186K CRI TI CAL
SPEAKER LFE 0X03 (3) 0X03 (3) OX0A (10, D) GPI O 2 GPIO 3 N A %% C6880 1C6881
SPDI F OUT N A 0X08 (8) 0x10 (16) N A N A 0X0D (B 16W 10UF —— 0 10F
(B R6890 202, YT T Ay
o 48 41 52 50 20 20 2 33 o [Ty SMBUS_PCH CLK_ 14 0 2 i8R 2 2 gepm 3| orITI cAL
CODEC | NPUT SI GNAL PATHS * 5% R6891 AVDD D
FUNCTI ON CONVERTER PI N COVPLEX VREF DET ASSI GNVENT 45 a1 52 30 20 20 33 35 o¢my—SMBUS_PCH DATA “hios" 1 0 u6880
LINE IN 0X05 (5) 0x12 (12, Q) N A 0x12 (C R 5% Cojzgent KEEP DET TRACE AS SHORT AS PGSS
SPDIF I N 0X07 (7) 0xOF (15) N A N A R6§92 %/Fgf‘é’ HS_ScL 3 [sa. mcemiag CLHS M C BIAS
I NTERNAL M C 0X06 (6) 0XOD (13, B, RI GHT) M CBI AS (80% N A 1w mAUD 12C INT L 1 2
EXTERNAL M C 0X06 (6) 0XOD (13, V22, B, LEFT) M KEY M KEY e HS_SDA BS |spa  pETECT) BLHS SWDET
AUD | PSS T i R6§93 HS INT_ L D8 {|nr+  Bypasg DLHS BP
23 19 E—Ww /\EWC\,— HS RST L A3 |ENABLE
) J1_PERI PHDET_R 0 116w PERI PHDET_UNFI LT CRI Tl CAL
PORT A DETECT PORT B DETECT u VYA A HOET 1 06882 |1CB883
LI NE OUT, SPDI F DELEGATE Wity 1 2 lcs ¢ 8 e S
o = g AUD_SENSE_A ( ) ( ) M LF R6 g @ =30 260
<< 100K 2 X7Rr 2 6,3V
5% g o 402 603- HF
it
2 PP3V3_SO0_AUDI O F 'R6806 'R6805 GND AUDI O CODEC 2402 —
39. 2K 20. OK n 'R6881 |['R6882
'R6801 Apw 4 sw NOSTUFFE 1K 2 2K
270K AUD_QUTJACK_| NSERT_L L W55t i R6884 iow o
LAUD_PORTA DET L NC (AUD PORTB DET L NC 9 402" 402"
1/16W
VE- LF
801 |2 801 |0l 2402
SSNBngSOETAss,OE = SSNBngSOETAslg,OE =
o mp-AUD_J1_TI PDET_R | |_ ] L ™.
" "
HEES 2[c" s )
02 GtV ! ' AUD MC INL_P %" HS MCH R R HS M C HI
100 57 1 2 61
T : e iy W = C
o2 0 v GND_AUDI O CODEC g yrew NOSTUFE
803 bids R6883! 16886 ' 1 CB887
~ PP3V3 SO AUDI O F 1 100K, AUD 31 SLERVEDET 1NV ik Qu,0082F — &
'RB804 iy e AR ? B
4
% 800 0l weAUD J1 SLEEVEDET R | 0. 47UF
%?E‘év ssvenBEEAPE || w0 o @@y AUD MG INL_N 1|2 I HS MC LO meu
o402 SOT563 1|0|%
62 61 TR AUD J1_SLEEVEDET M == XV\@§OO 21,(%\2'4
1C6802 2[GN stt GND_AUDI O CODEC 1 2
83’/’91UF o2 58 57 53
2
o2 50 & GND_AUDI O CODEC T 555 | NTERNAL M CROPHONE -
oS
o AUD CODEC M CBIAS 1522 INT MC BIAS
e M:VS fgw“ CRI TI CAL
PORT C DETECT (LINE IN) o5 | 6854
0 1
o o7 AUD_SENSE_A > ﬁ}\/’}r R6850
@ 2012-LLP 3, 40K
R6813 s 55 57 GND_AUDI O CODEC %Zilﬁ‘é”
« PP3V AUDI O F 1%5 856" 202
3 0. 47UF
ReELL e w0 51 g AUD_M C_| NR P Sk BmMcP o 100
270K NJACK | NSERT_L NC o0 B
ow 26802 g5 6852 1 'R6852
2 SSMBK15FV 0. 0082UF —— 100K
SOD- VESM HF 10% N %19&
O SR
AUD J2 TIPDET_R 0.47UF
oAl de TTPOET R 4
100 57 o AUD M C I NR N 102 BI_MC_N o
iy
X5R
T Sostrby % IR6851
52 58 s GND_AUDI O CODEC :1;%4o|<
EXTRACTI ON NOTI FI CATI ON CKT W
X850 2 —
62 PP3V3 SO _AUDI O F SM
™ o 55 57 GND_AUDI O CODEC 1 2 INT_MC RET
'R6861
220K
ey
2402 'R6862
100K XV\@§5
o Bl _M C_SHI ELD
M- LF i 61
PLACE L6800/ C6800 CLOSE TO 6800/ 01/ 02 2402 =
L6800 ?803 128 R6§63
FERR- 1000- OHM SSMENLSFEAPE | ) .w/\/v\,w@ 1
oo eI 2 28 28 02 s 0%, PPBV3 SO 1 A8 2 . PP3V3 Souﬁﬂ ;&%E g%ﬁ E o R6860 1 803 . it Ww TEA e A
M NERE THES: 22WM 15K PERI PHDET_FI LT ! 402
£ 06500 o A a1 e evper mASK 2 g sJo# st ssvENIBPEAPE AUDI O JACK TRANSLATORS
—F Z%){ it TR TOTEE =
- 402
o s & GND_AUDI Q_CODEC oz . 6860 2 . d} Appl e Inc. I,!w.m_l_
—_— gg.\,ﬁ,lu': AUD_J1_PERI PHDET_| NOTI CE OF PROPRI ETARY PROPERTY:
2 CERM THE | NFORMATI ON CONTAI NED HEREI N IS THE
02 PROPRI ETARY PROPERTY OF APPL OO\/PUF I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
o @0 A0 crEC s e veowacs |68 OF 132
VAL mans resoaes oIV WOERPRTITES > OF 105
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518- 0375

CRI TI CAL
J6950

BAT- K90- K91- K92
M RT-TH

P1
P2
P3
P4
PS5
P6
P7
P8
P9

SHLD_PI N
SHLD_PI N
SHLD_PI N
SHLD_PI N

MagSaf e DC Power

Jack

o |o [~ [ |o [= [« |» [~

[0000l0o00000000

PP3V42_ G3H

CRI Tl CAL
F6905 N
. PPDCI N_GBH 6749 63 64 ¥ i
CRI TI CAL . bp1eve DOLN FUSE | SA- 24V, ‘= 1-Wre OverVoltage & ESD Protection
J6900 Wjﬁ%ﬁg_flj_l
78048-0573 [ % Varaeets sv oo 12061 75 64 63 53 48 47 40 45 44 2 25 7 o PP3V42 G3H
W RT-SM
. 4
P | o f 1 gﬁf,?ugs PLACE_NEAR=U6901. 5: 3nm
ppemm e R
5 .
=l [ # Wty | CHT
sSIG S TC7SZOSAFEAPE 5 402
o SOT665, 2 SMC _BC ACK (I 45 46 49 64
© CTRITICAL SMC BC ACCK BUF 4/
NO STUFF ) \_ B_ll
D6900 ~ R6929 :
- o RCLAMP2402B 5%
e %7%8‘% ‘%;'E‘é“
l\@( 2
s ADAPTER SENSE 5 o5 I NT[2 SYS ONEW RE Ya:n X =
CRI Tl CAL
r\j:: aD
'\K: l
n n
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 prive_cru vrero 0K 20 e 10K TP DVPCNTL <22 A oo (2 &F 9 1 DPAZN
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. =PPLVO_GPU DPLL 2:552 402, %ig‘;’v 5552 s MD\/PQK TX1M DPALN_AV25 DP_EXTA M._C N<i1> a5 99
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L2 G\D GPU DPLL 100 51 GPU TDI ODE_P AF29 |5pLus § DDCCLK_AUX3P| A0 DP_T29SNK1_AUXCH C P o5 0
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EG BKLT_EN ® ' —  EGBKLT EN oo wr PEX OLKREQ L'R & ' —  PEX OLKREO L R - PP3V3_GPY VDRSS oo NGNS EG A DATA N<3o o =—RC LVDS EG A DATA Ne3> 3
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0a 02 50 79 75 72 7 s _PP3V3_SOGPU, = 178w
o5
. - R8781
W8760:| RE70TT| Rre702* 0
700 fox 168 w s CPU_SMB_CLK 1A A SMBUS SMC 0_SO_SCL ¢ ., . s
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o PP1V8_GPU DP_CD.  AP20 [ppcoy prc vbpis_AP20  USO00 DPAB/ DPA_VDDL8_Anza| AN24 PPV _GPU DP_AB
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AP23 | ppcD/ DPD_VDD18_AP23 DPAB/ DPB_VDD18_AP26| AP26
o _PPIVO_GPU DP_CD_  AP14 | ppery ppp vDDLO AP14 % % DPAB/ DPB_VDDL0_ANga| AN33 _ PP1VO_GPU DP_AB |
[_AP15 | ppeoy DPD_VDDLO_AP1S ola DPAB/ DPB_VDD10_AP33| AP33 |
ANL9 | pp/ DPD_VSSR_AN19 0|k DP/ DPB_VSSR_AN29| AN29
J_ AP18 | pp/ DPD_VSSR_AP18 DP/ DPB_VSSR_AP20| AP29 J_
= AP19 | pp/ DPD_VSSR_AP19 &6 DP/ DPB_VSSR_AP30[ AP30 =
AV2O | pp/ DPD_VSSR_AV20 DP/ DPB_VSSR_AWBO| AVB0
AVe2 | pp/ DPD_VSSR_AW22 DP/ DPB_VSSR_AWB2[ AV82
R880 . . R8800
. ,\1/5/%2 GPU_DP_CD CALR AW | 5o car DPAB._CALR| AVe8 GPU_DP_AB_CALR . ’\1/5/0»2
1% 1%
J—‘ Mjgg‘é, o _PPLV8_GPU DP_EF_  A34 | ppery DPE_VDD18_AH34 DPAB_VDD18/ DPA_PVDD_AU28| AU28 PP1V8_GPU DP_AB Mjgg‘é/ J:‘
[_AI34 | ppEr/ DPE_VDD18_AJ34 DP_VSSR/ DPA_PVSS_AV27[ AV27
o PPIVO_GPU DP_EF . AL33 | ppgpy DPE_VDD10_AL33 rd DPAB_VDD18/ DPB_PVDD_Av29| AV29 PP1V8_GPU DP_AB J__
AMB3 | DPEF/ DPE_VDD10_ANB3 % g DP_VSSR/ DPB_PVSS_AR2g| ARS8 N
AN34_| pp/ DPE_VSSR_AN34 w o DPCD_VDD18/ DPC_PVDD_Au1g| AU18 PP1V8_GPU DP_CD J__
J_ AP39 | pp/ DPE_VSSR_AP39 = DP_VSSR/ DPC_PVSS_Av17| AV17 N
= AR5 | oy oPE_VSSR ARSS d bPCD VD18 DPD.PVDD,Avie| Avio  PP1VB_GPU DP CD 1
DP/ DPE_VSSR_AUS7 al & DP_VSSR/ DPD_PVSS_AR1g| ARL8 =
PP1V8_GPU DP_EF_ AF34 | pper/ ppr_voD18_AF34
o Aea| oper! oer_voois_acsa DPEF VDDLS/ DPE_PVDD_AVB7| AVE7  PP1VB_GPU DP_EF il
PPIVO GPU DP EF[_ - — DP_VSSR/ DPE_PVSS_AN38| AN38 N
" - 222 DPEFR/ DPF_VDDL0_AK3S DPEF_VDD18/ DPF_PVDD_AL38| AL38 PP1V8_GPU_DP_EF J_
DPEF/ DPF_VDD10_AK34 DP. VSR DPF_PVSS AVES| AVBS =
AF39 | pp/ DPF_VSSR_AF39 J_
J_ AH39 | pp/ DPF_VSSR_AH39 =
= AK39 | pp/ DPF_VSSR_AK39
AL34 | pp/ DPF_VSSR_AL34
AVB4 | DP/ DPF_VSSR_AMB4
a0 B
GPU_DP_EF_CALR AMBY
1 /\/1\0,/\/2 ) DP_EF_ DPEF_CALR
J_ 1718w
= M- LF
402
L8801
L8800 300mA 4700HM 1A- T50MOHM 220mA
4700HM 1A 150MHM PP1VO_SO0GPU R 2 PP1VO_GPU_DP_AB
PP1V8_S0GPU B 2 PP1V8_GPU_DP_AB 103017975 74 7 — WO e’
0603 N LTNE WDIFEQ. 4 0603 M NERERR-W BTHES: £ ™
M BT S 1 C8803 | C8804 | CB805
1 C8800 |+ C8801 |+ C880 L JouUF —- 71U L 0. 1UF
—— 10UF ——1UF —— 0. 1UF - 2% — 10% — 19%
) — 10% — 1G9 , oV 5 25V , 16V
2 10V 2 25V 2 16V X5R X5R X5R
X5R X5R X5R 603 402 402-1
603 202 202-1
= L 8805 -
4700 R LB ONDHM 300mA 4700HM 1A 150MHM 220mA
PP1V8 SOGPU PP1VO_SO0GPU 1 2 PP1VO_GPU DP_CD
B Neaaal PP1V8_GPU_DP_CD 105 5179 75 74 7 = o003 NIEWRE 2 M
NE_ mm NECK DrH=0. 2 nm
0603 mﬁ@@ﬁg@ﬁﬁiﬁ 3 m %EAEESW
1 (C8812 |1 C8813 |1 C8814
—— 10UF ——1UF —— 0. 1UF
- 28°/n -1 10% — lga/n
10V 25V 16V
2 x5R 2 %8R 2 xsR
503 202 205-1
1 8802 = -
4700HM 1A- 150MOHM 300MA 220mMA
PP1V8_SOGPU LYY Y2 PP1V8_GPU DP_EF PPLVO_SOGPU PP1VO_GPU_DP_EF
0603 M NERERR-W BFES: 2 i M NERERR-W BFES: 2 i
VOLTAGE=T. 8V VOLTAGESTV
1+ C8806 |+ C8807 |+ C8808 1 C8811
-4 Tour —-—1UF -0 1UF — 0. 1UF
T, Y T, 8¢ 187 T, ¥
2 2 2 2
X5R X5R X5R X5R
503 202 282-1 205-1

1

PCl E_VSS_AB39
PCl E_VSS_E39

PCl E_VSS_F34
PCl E_VSS_F39

PCl E_VSS_G33
PCl E_VSS_G34

PCl E_VSS_H31
PCl E_VSS_H34

PCl E_VSS_H39
PCl E_VSS_J31

PCl E_VSS_J34

PCl E_VSS_K31

PCl E_VSS_K34

PCl E_VSS_K39

PCl E_VSS_L31

PCl E_VSS_L34

PCl E_VSS_M34

PCl E_VSS_M39

PCl E_VSS_N31

PCl E_VSS_N34

PCl E_VSS_P31

PCl E_VSS_P34

PCl E_VSS_P39

PCl E_VSS_R34

PCl E_VSS_T31

PCl E_VSS_T34

PCl E_VSS_T39

PCl E_VSS_U31

PCl E_VSS_U34

PCl E_VSS_V34

PCl E_VSS_V39

PCl E_VSS_W81

PCl E_VSS_W84

PCl E_VSS_Y34

PCl E_VSS_Y39

VSS_MECH_A39
VSS_MECH_AWL
VSS_MECH_AVB9

usooo
FCBGA
(8 OF 9)
i

V\HI STLEI
40NM

oM T

GND_A3
GND_A37

GND_AA2
GND_AA6

GN\D_AA16
GN\D_AA18

GND_AA21
GND_AA2

GND_AA26
GN\D_AA28

GND_AB12

GND_AB15
GND_AB17
GND_AB20
GND_AB22

GND_AB24
GN\D_AB27
GND_AC2

GND_ACS

GND_ACL1

GND_AC1

GND_AC16

GND_AC18

GND_AC21

GND_AC2

GND_AC26

GND_AC28

GND_AD9!
GN\D_AD15
GND_AD17
GND_AD20
GND_AD22

GND_AD24
GND_AD27
GND_AE2

GND_AE6

GN\D_AF10
GND_AF16

GND_AF18

Page Not es

Power aliases required by this page:

- =PP1VE_GPU_DP_AB

- =PP1vE_GPU_DP_CD

- PP1VE_GPU_DP_EF

- =PP1VO_GPU_DP_AB

- =PP1vO_GPU_DP_CD

- =PP1VO_GPU_DP_EF

Signal aliases required by this page:

((NONE)

BOM options provided by this page:

((NONE)

AF21 IGND_AF21 S:210]0]0] a\p_F31| F31
AR |eND_AG2 FCBGA a\p_F33| F33
AGE |aND AGS (9 OF 9) oD | @
AD Ianp A iR anp_cs| B

AGL7 |GND_AGL7 2 s aND_Hol HO

AR0 |anp AGR0 vz GND_J2| J2

AR2 |aNp_AGR2 E < aND_Je| J6

AHZ; GND_AH21 G\D_J8 Jg
A 327
S onr W

AJ10 |anp_AJ10 GND_K14| K14

AJ1L lenp_AJ11 a\D_L2f L2

A28 |eND_AJ28 G\D_Le| L6
AK7_|aND_AK? a\Np_L11f L1l

AKLL |GND_AK1L G\D_L17| L17

AK3L IGND_AK31 aND_L22| L22
AL2 |GND_AL2 G\D_L24| L24
ALG IGND_AL6 ap_mL7| M7
AL8 oD ALs D2 M2

ALLL IGND_AL1L G\D_hp4| M4

ALL4 IGnD_AL14 aND_Ne| N2

ALL7 leND_ALL7 aND_Ns| N6

AL20 IaND_AL20 G\D_N16| N16

AL23 IeNp_AL23 a\D_N1g| N18

AL26 IaND_AL26 G\D_N21| N21

AL32 IGND_AL32 G\D_N23| N23
AMD | onp,_Ane a\D_ne6| 26

AMLL |GND_AMLL a\D_Re| R2

AMBL IGND_ANMBL GND_Re| R6
AN2_|GND_AN2 G\D_R15| RLS
ANG IanD_ANG G\D_R17| RL7
ANB IGnD_ANS aND_R2o| R20

ANLL |GND_ANLL aD_Rez| R22

ANSO IGND_ANBO G\D_Re4| R24
AP7_|GND_AP7 G\D_R27| RR7
AP9 |anD_APY o T11[ T11

AP11 IGND AP11 G\D_T13| T13
AR5 |GND_AR5 G\D_T16| T16
B7 lanp_B7 a\D_T1g| T18
B9 |anp_B9 anp_T21| T21
Bll |G\ B11 G\Dp_T23| 123
B13 |anp_B13 G\D_T26| 126
B15 |anp_B15 G\D_tz| W2
B17 lanp B17 a\D_us| W
B19 |anp_B19 NG/ Gpf UL
B21 |anp_B21 G\D_u15| ULS
B23 |a\p_B23 anp_u7| Y7
B25 |anp_B25 aND_Uzo| W20
B27 |anp_B27 aND_Uz2| W22
B29 |GnD_B29 GND_Ua| W24
B31 |anp_B31 G\D_U27| Y27
B33 |a\p_B33 ao_vii| Vi1
Cl lanp_c1 NG/ Gnpf V13
39 leNp_c39 a\D_vie| V16
ES lanp E5 o _vis| V18
E35 |a\np_E35 aNp_ V21| V21
F7 | F7 GND_V23| V23
F9 lanp_Fo G\D_v26| V26
F11 lanp F11 G\ND_vie| V2
F13 |anD F13 GND_vs| V6
F15 laNp_F15 G\D_Y15| Y15
F17 |enD F17 GND_Y17| Y17
F19 Ianp_F19 GN\D_Y20| Y20
F21 |anp F21 G\D_Y22| Y22
F23 |anp_F23 GN\D_Y24| Y24
F25 lanp_F25 anD_v27| Y27
F27 |anp F27 GND/ PX_ENAL21 NC
F29 |anp_F29
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SYNC DATE=06/01/ 2010
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5;94§ éa PPSV Sg R8?11
i 7 PP5V_S3 GEXI MWVP6_PVCC
C8902 i 1C8903
2.2% O1UF o 2 PPVI N S5_HS, GPY | SNS
X5R- 2 2
402 402 CR&'Q%‘% 1 JiC8932 CRI TI CAL
S8UE - C8933 1| |1c8934 |1 (8931
YOIl }{ L L g ooiuF 68UF
10 = - 6 Lg -1 = L8 2 16V,
D N PPSV _S3 CEXI WP6 VDD B GO%E{ 2 425{ By o
118w ACGE=S '
fiob" 1 C8901 , -
=i s 8 1 R8930!
4 VDD PVCC 1%50
RB905 CRI TI CAL M:zb}zyz 5
LAAN GEXI WP6 RBIAS i lreias US900 ViNis o GEXIMPE VIN 5\ CRI TI CAL
1% 904 M N:hkgﬁ:& BHES: §W N M NERENR-W ,B:Fﬁg W = %950
HaEH B99% | SL6263C UCATE 12 Mﬁ%"% 4 G{k,. K0365DPA- 02
2|2 GEXI WP6_SOFT 2 |soFT EATE NODE=TRUE DI BT RUE — hia
1I L/u i - . BOOT|_17. GEXI WP6 BOO
gp U TSI W cgocs = e —
w0 o GEXI MWVP6_| MON 28 [I MON 0. 223[<§, cE|8Té%L 0,001 Vout = 0.75V - 0.90V
. oo o7 e PM ALL_GPU PGOOD a1 |paooo B ;" 18920 bl
v vske g £ PP3V3_SOGPU = L R v o0 prase 2o | GEXI MVP6 PHASE MY Y2 PPVOORE GPU REG R 2 Xha1 PVCORE _GPU, R,
o = : = >
R891%7K1 11R(§K910 v _GEXI MVP6_VI D2 25 |vi D2 S St T FoUL0400- M Vlraae B oTH=o- ¢ $ 8968 C8966 1_L CRITICAL | 30A max out put
& 50, « _GEXI MP6_VI D3 26 Vi D3 = 1 L C89421|, (L8920 linit)
o oo PRVOORE GPU Mziﬁkg i = _GEXI MVP6_VI D4 22 v o 0908(?1%% o 10] % - G%l;g‘gz 330
2 2 01 GPUVCORE _EN 20 [VR_ ON |T BT BY 2 2, 2
R89241 " D — e WP6—AF EN e i LGATH 21 GEX| WP6 L GATE @ é oz e 8965 P%Eﬁs
GEXI WVP6_FDE 2 |FoE i St g VPAL<02°8DPA 1 C8967 | — I0UF CRI TI CAL
100, ST f %Qéu .
sgv 1 I 7UF S 6.3V .11 C8943
C 40 T, 8% &5 —=380UF
PLACE 0. 8| 7mm GFEXI MVP6_VSEN_P s [vsen Y5k CERM 2 égé%
NE@@%%) GEXI M/P6_VSEN N o TN o0 F_ TolpNT
5 GPU VDD SENSE___1 2 o
1 1
FLRRERE B HES: 27 i 'oe920. 1 %:80%%& ooore -l =
o T, o1
e 8%
R8908 |° fo o i L (B3
GPU GND SENSE__ 1,29 2 {CEXLM/EE_AGND) = g?wpp GEXI MVP6_PHASE VSUM
" NI R A Al ey o s
VOLTAGE=0V HELbW
502 R8909"
“ PLACE_NEAR=U8900. 9: 7nm 7. 15K
R8925 PYELY R8903!
0 BRO adl
16 -
M:zb}zé/ X MG, M ={COMP vd 2 | GEXIMP6_\/ 45}29/2
N N-NECK-W DTH=0. M N:HE - ; RB900
1 ccserl s | GExi e aoseT 32K GPU VCor e Setpoints
Ne_VY BITED 3WM A
MRHVE = | b/:ll/ﬁ\év VID4|VID3 |VID2 |VID1 |VIDO | Vol t age | Max Batt |Ba|anced Max per f
= GFXI WP6_VSUM fob
1 sz N-NECK-W DTH=0. 1 C8906 1 1 0 1 o] 1 0. 74675V K18
1SN 11 330RE — 1 0 0 1 0 0. 82400V - K18 -
B ?gij[ 2 0 1 1 1 1 0. 90125V - - K18
| covP|_10 ( PPVCORE_GPU_REG) -
v e GPU VCor e Set poi nts not up-to-date!
PGND VSS THRM PAO
35352 : 21
i 00—
2
GND_GFXI MVP6_AGND 402
XWB900 Ay
sa 52 50 70 75 72 7« PP3V3_SOGPU ) % )
K92 Default Vcore Setpoints
= BEACE-NEAREUES88: #3: 51
- A m BOM GROUP BOM OPTI ONS
GPUVI DO_l GPUVI Dl_l GPUVI D2_l GPUVI D3_l GPUVI D4_l GPUVI D_1P11V GPUVI D4_0, GPUVI D3_0, GPUVI D2_1, GPUVI D1_1, GPUVI DO_1
R8990 R8987* R8984* R8982! R8995! R8991*
J 2.2k 2.2K 2.2K 2.2K 2.2K
o -CPU VOORE VIDO 12 iy iy Wy iy iy
15%w 402, 402, 402, 402, 402,
i GEXI WP6_VI DO o,
GEXI WP6_VI DI .
GEXI WP6_VI D2 .
A GPU_VCORE_VI DL ?8%932 GEXI MWP6_VI DB
" Yo . GEXI WP6_VI D4 5, ISYNC VASTER-ROL CHANG ———SVNC_DATE=07/ 2172010
1/.16W -
M- LF
R84€;294 GPUVIDO_O| GPUVIDI_O| GPUVID2_0| GPUVID3_0| GPUVID4_0 € XS (V\hl st er) CORE_SUPPLY
5 R89881 R89851 R89831 R89961 R8992* D
w0 70 -CPU_VOORE VID2 15N 2 g 'g Z'ZgK Appl e Inc.
5% 1 1 1
10) N{: N{: N{E (V= e S
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6 VWW - 8 AP TOPD T EE . VT

LCD (LVDS) | NTERFACE

71 56 48 46 29 25 24 23 22 20 19 17_7

51880651

CRI TI CAL
U9000
FPF1009
VFET. 22 RTLCAL
N L8000
PP3V3 SWLCD UF FERR- 250- CHM
2{VIN_1 VOUT_1[4 I MNkIENEngggm“l 1m )
slvin2  vouT_2s VtrheeSs Y5y m o ’
ao ¥ 9001 - C9002 -
»{)@" s CQOU’1:1 s C99:12 0. 1UF 0. 001UF
o j— %o p— é&% 1 58
2 2 X5R 2 X7R 2
XS 40271 402
2082-1 6 1 1 CRITI CAL
20474, 04QF- 11
a
1051580,30 206306 s Bl 3 EPSYS_SO =4
' ' o}
100K pul | -ups are for R9010 R9011 s PP3V3_ SW LCD o
100K 100K WIN T NE WDTFED & rmn
no- panel case (devel opnent). 1% ?/%mw M N_NECK W DTH=0. 25 mm o
Panel has 2K pul | - ups MF-LE ME-LF VOLTAGESS. 3V 15
402 N N 402
o}
sa s _LVDS DDC CLK s
s s _LVDS DDC DATA S
o 80 s LVDS CONN A DATA N<O> o
C9010 : 0 51 s LVDS CONN_A DATA P<0> 5
0.001UF —— i
?(8/::,1 2 o 5a s LVDS CONN A DATA N<1> a3
402 oo 8a s LVDS CONN A DATA P<1> 2
L@boio = =N
90, O 100NR o0 82 s LVDS_CONN_A_DATA_N<2> d 5
N 0 516 LVDS CONN A DATA P<2> EDS
o os LVDS CONN A CLK N Y Y Y L 4o
p— we LVDS CONN A CLK F N 5
o0 0a LVDS CONN A CLK P Y Y Y L : ws LVDS CONN A CLK F P 45
o}
Place close to the connector 90 81 s LVDS CONN B DATA N<O> - 5
o0 81 s LVDS CONN B DATA P<0> B S
24
w0 s LVDS CONN B DATA N<1> 43
o 8a s LVDS CONN B DATA P<1> 43
L@bojtl A0
90- CHVE L0OMA 99 sa s LVDS CONN B DATA N<2> 5
QRS o 8a s LVDS CONN B DATA P<2> DS
o 5s LVDS CONN B CLK N Y Y Y L 4o
p— we LVDS CONN B CLK F N o 5
we VDS CONN B CLK F P s
=0 LVDS CONN B CLK P LYY I w o LED RETURN 1 s g
Pl ace cl ose to the connector 80 s _LED RETURN 2 DY
w0 s _LED RETURN 3 D
s s _LED RETURN 4 49
s o _LED RETURN 5 o 5
o ¢ _LED_RETURN_6 o 3
37
€0
l 45
105 50 s _PPVOUT SO LCDBKLT - 45
1 C9008 ¢ =
Q0PF |«
) 2
503

I SYNC

MASTER=K17 M.B

SYNC _DATE=04/26/201(

TTILE

LVDS Di spl ay Connect or
TR ROTEET
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LVDS Transmtter

Term nati on

Al enmul ated LVDS outputs require this term nation

LACI?%FQ?dQGOO. A6: 7nm

o > LVDS_A CLK P L3R, LVDS _CONN A _CLK_P D =
158w
M-
201
LA%?E)GOO. A7: 7mm
LVDS A CLK_N L3R, LVDS CONN A _CLK_N
99 88 E /\/\ﬂ/\/ @ 83 99
1/12/ODW
261 R92 5
w0 > LVDS_A _DATA_P<0> 1300 LVDS CONN_A DATA P<0> g s o5 oo
PLACE_NEAR=U9600. A8: 7mm /1% ©
M-

201

PLACE_NEAR=U9600. B9: 7nm RQ227

w o > LVDS_A_DATA_N<0> 1 35/7 2 LVDS CONN_A_DATA_N<O> g & o5 oo
]JZODW
R%g730 36
» o0 > LVDS_A DATA P<1> 1 A LVDS_CONN_A DATA_P<1> g o os o0
PLACE_NEAR=U9600. A9: 7mrm 1/6F0°w
201
PLACE_NEAR=U9600. C10: 7nm RQ232
357
» o0 > LVDS_A DATA_N<1> LA LVDS CONN_A DATA_N<1> yom o os o0
1/ 20W
M R9235
1 35 2

%0 o8 (TR LVDS A DATA P<2>

LVDS CONN_A DATA P<2> ooy © 82 %

1%,

PLACE_NEAR=U9600. B10: 7mm 1/ 20W

201

PLACE_NEAR=U9600. A10: 7nmRQ 237

» o0 > LVDS_A DATA_N<2> 1 2 LVDS CONN A DATA_N<2> yom o os o0
Ro240 "
201
v a0 LVDS B _CLK_P 1 3507 LVDS CONN B CLK_P oo o
1112/ODW
PLACE_NEAR=U9600. C8: 7mm 2"6F1
PLACE_NEAR=U9600. C9: 7nm RQ242
357
o rEy_LVDS B CLK N LARAZ LVDS_CONN B_CLK_N o o
]JZODW
265 R%g745
» oo > LVDS_B_DATA_P<0> 1 2 LVDS_CONN_B_DATA_P<O> g o o5 o
PLACE_NEAR=U9600. A2: 7nm 1/i§ﬂﬁw
201
PLACE_NEAR=U9600. A3: 7nm  ROQ247
» o0 > LVDS_B_DATA_N<O> 1307, LVDS_CONN_B_DATA_N<O> g o o5 o0
1%
1/°20W
R9250 P
» o0 > LVDS_B_DATA P<1> 1 35/7 2 LVDS_CONN_B_DATA_P<1> yom o os o
PLACE_NEAR=U9600. Al: 7mm 1’6;‘%‘”
201
PLACE_NEAR=U9600. B3: 7nm R%g752
o g LVDS B DATA Nel> 3R 2 LVDS CONN B _DATA_N<1> gy o os o
“# Rg255
LVDS_B_DATA P<2> - 1300, LVDS_CONN_B_DATA_P<2>
PLACE_NEAR=U9600. C5: 7mrm 1/12/00W
201
R9257
00 00 LVDS_B DATA N<2> 13205 LVDS_CONN_B_DATA N2> 1 oo oo
™ oD
1%
1/ 20W

PLACE_NEAR=U9600. A5: 7nmm

201

DP AUX, DDC, & HPD nuxing to | G EG

EEOE D L D O O PP3V3_S0

VWW - 8 AP TOPD T EE . VT

72 62 6105308
R9202* !
10K f—
1/16W 2
4022 ol
o8
U9220
CBTLO3062
o1 17 5B DP 17 lpAuxi+
o1 17 s CH DP 16 JDAUX1- AUx+_20 P Vo
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SI GNAL_MODEL=EMPTY 1/2?/:\4/'\7 %Z'éuw 2 SHIELD PI NS @EEAEEEEW BHES 38 W M coa Bot hI IC s)
NODEL= N
G\D_val D=TRUE 2 2°&p_val p=TRUE D9498SI G\ViLf 2 L=T29PIN % - 11 —1 T20DPA M._C P<2> = o
v o5 o qomT29_D2R G P<1> =  Enyas o2 o T29DPA_D2R1_AUXCH_P - — - oo T2ODPA M_P<2> BT _T20DPA N<2> 0 o7
or o5 o @opT29_D2R C N<1> D9499 . . or s T29DPA_D2R1_AUXCH N - -— - o : T29DPA M N<2> -
BARIU- OZLRH >| TSLP-2-7 CRLTI CAL 3 201
ARV e 650Nk 5% 6 J30NA- 0. 0520HM R9402 = 2 TX_ng408 DO TRE | Do~ TRE
& 6 0. - 0. > T29DPA HPD R
SE Bofﬁ L's) o _2me1_mm VN FERR- 120- OHM 3A
DP A EXT AUXCH P 0603 a RUE i R9401 GND_DPACONN_19 LYY Y L2 |
s a -
o7 asry—DP_A EXT_AUXCH N 12 Ko 0603
R9408
Cgéogpé i_ _i g;ogpf}:gg 1/\}\3\/2 470k R's for ESD protection
3% 38 % on AC coupl ed signals.
CERM 2 2 CERM 3 L
402 402 201
T29DPA_HPD B
= am -
o T29DPA CONEI G1 RC DP Source nust p}ﬂ | 1R9441 SYI\-IC MASTER=K91 M._B SYNC DATE=10/22/ 2010
v e T29DPA_CONFIG2_RC | down HPD input with = | 75ok Di spl ayPort/ T29 A Connect or
< greater than or equal % cw
to 100K (DPvi. 1a). e
R9452'| |'R9451 (9494 :| | C9495 ( ) 2402 d} Appl e Inc. D
1/ 28% 2% 0w 33()1'38"’: p—— ?%OPF Si nk HPD r ange: ®
201,( ],201 et I et High: 2.0 = 5 0V = NOTI CE OF PROPRI ETARY PROPERTY:
LOW 0 : 0 BV THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY PROPERTY OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| | TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 94 OF 132
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PPVI N_S5_HS_GPU_I SNS

82 50 7

VWW - 8 AP TOPD T EE . VT

PP1V5 SOGPU | SNS R

AR
||

7 108
Vout = 1.503V
8A MAX OUTPUT
F = 500 KHzZ

CRI Tl CAL

1 C9565 |1 C9566

- 100F —— 1000PF

— 200 —— 5%

S 6.3\ L 25V

X5R NPO- COG
603 402

CRI Tl CAL
C9540 * 1 C9545 |1 C9546 CRI Tl CAL
68UF T 1000PF 9590 |, 1 C9595 |1 C9596
- 1UF 1000PF
PR 2 33 2 B¢ oo R9500 68UF — 1000
CASE- D2E- SM 603-1 402 4.7 16V » -
2 AANL_PVIN SOGRU PIVO cASE Dot S 402
3 Tow
= VE- LR
402
TI cA B P
xR CRI Tl CAL
@510 9500 * PP5Y_SO 5,78 22 41 47 52 54 65 68 69 70 73 104
S| Z700DT '_|
PONERPA R 603, 7 | 100F 9501 *
P1VOGPU DRVH 25V, 1UP
W N_LI NE W DTH=0. 61V xR 10%
s M N_NECK_W DTH=0. 2M\i W22
GATE_NCDE=T 402.1 (Internal 10-ohm path 5
B = from PVCC to VCO)
| PP5V_SOGPU P1VOP1V5 VCC CRITI CAL
P1VOGPU DRVL = M N_LINE_W DTH=0. 5 WM —
M N_LTNE WY DTF=0 G Valrhcessy Do 2 M [aam ggsiggm
M N_NECK_W DTH=0. 2\ PP5V_SOGPU_VREF P1V5FB DRVH 4
SorTRE. M ™ N_LT NE_W DTH=0 67 & YRR 12128
N_NECK_W DTH=0. 21 +—
SOt - CRITI CAL
3 e L9560
103 7 _PPL | R PV 1. OUH 13A- 5. 6MOHM
1 2
= 1
Vout = 1.003V 1 Cgslszjg CRITICAL  LDA_z xNC s SONBOGST- SM
CRI Tl CAL - * s [VIN LDOREFI & SG\D)
3.5A PUT L9510 SV, P1VOGPU VBST 17 |BOOT1 U9500 BOOT2| 24 P1V5FB VBST E P CRITIC Ll
(@510 1imit?) 2. 20 8. 0 b ALY BTES B i Juearer 9200 el o i W . e 09560 |
Y Y Y \Le BROBSY LL 16 |PHASEL © PHASE2| 2! @ 20%
f = 400 kHz ¢ M N_LINE_W DTFE0. GV ™ L E S| S426DN 25V 2
POVBOGST- SM M N_NECK_W DTH=0. 2MM 18 |LGATEL ~ LGATE2| 2! P1V5FB DRVL d —4 PVRPK. 12128 Oﬂ;g;;ﬂ
T = LT NE W DT - B2-
X515 9516 1 1 %5?]. LT TEE 10 Jout1 9 out2|_s0 (=PP1V5EB_SO_REG) MGA$%N%£¥WVTW“*3 S 4
M 1000PF —— - 330UF 12 |ENL “ EN|_27 CATE_NCD —3
L —— 28V, S 30%, 2 |BYP NAE
CRI Tl CAL \Po- <08 oLy TANT P1VOGPU VFB 11 |FB1 REFI N2|_z; GPU P1V5 REFIN
9515 P1VOGPU TRI P 12 JiLim [NERY-{ R P1V5SFB TRI P 1
10UF —— —
29% ] PLACE| NEAR=L{9510. 1: 3nm ————22qgsKF | P1V5FB LL -
Sen 2 4 |EN LDO REF|_1 PP2V_SOGPU HPLV5 REF M N LT NE_W DTH-0. 6V
xR M N-LTNE_W DTFC], oMV M NNECK_W DTH=0. 2MVi X565
20 |SECFB POK1| 13 M N_NECK_W DTH=0. 2M\t <Ra> SW TCH_NODE=TRUE M
o . VOLTAGE=2V R | PIVE GPU VSNS Dl DT=TRE P
-4 THRM PAD G\D R95851 11. 81ﬁ PLACE_NEAR=L9560. 2: 3nm
1/ 16W
130K NE-LF
P1V0SO VSNS 3 q GPl o7 FB!
<R wé{'fv 0 e Vout = 2(Req/ (Ra+Req)) Voo
ity
NO STUFF 402
'R9520 9520 ‘
8. 66K 1
100PF —— R9562
Dow R 'RO535 35352312 1 C9585 <Ro> 78.7K
50V .
VLR S, 75K XW9500 L o1 1
402 19% e :
2 202 209 R9564 1 09561
rasw L 2 2 Sor 35.7K S L0 001UF
5402 oM 3% — 16 CRI Tl CAL
1/ 16W
<Rb> Vout = 0.7V * (1 + Ra / Rb) Ve LE > em Q@565
'R9521 (Rb shoul d be between 10K and 100K) - 2 402 D = SSMBKL15FV
20. 0K SCD- VESM HE
’%rlsw >
it
—
S
GND_P1VOP1V5_SGND s EEER
M N LI NE_W DTH-0. GMM FBVDD_ALTVO
o1 s [Ty PLVOGPU EN Votracesoy OO 2 ey RERY
o1 8 87 52 74 5 (OOT}—PM ALL_GPU PGOCD
o1 8 87 52 74 5 (OOT}—PM ALL_GPU PGOCD
o [T>—PLV5EB EN

SYNC MASTER=K91 CHANG

SYNC DATE=0//21/ 2010

1VO GPU / 1V5 FB Power

Suppl y

d} Appl e I nc.
®

D

PROPRI ETARY Pl

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
ROPERTY_OF APPLE COMPUTER,

I NC.
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1838 peos o 80 GVMUX CPLD LVDS Recei ver Term nati on
163 81 85 8 1716w
M- LF
fh05 PP3V3 SO _GVUX_F
M NERESR-W 3o R9650
w1 LVDS |G A CLK P 100 1 2 - e LVDS 1G A CLK N 10 00 0s
1C9610 |1 9621 [+ C9622 [t (C9623 |1 C9624 (19625 [t C9626 [1C9627 |1 C9628 |1 C9629 ‘BL%@E 3 W ot 8o 1 ROG5T AAYPRE gt o Y=y e
<0>
1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF see LVDS 1G A DATA P<Q 100 1 2 = LVDS 1 G A DATA N<O> 4 6 o0
o — 95 — 9% — 9%, — 9% — 9% — 9% — 9% — 9%, — 9% 2 g
8% 8% 8% 8% 8V 8 8 9% 9% 9% o1 LVDS 1 G A_DATA P<1> RI0O 1 2 g e LVDS | G A_DATA N<1> 16 00 s
2 2 2 2 2 2 d
—F i 2 G 2 gosm Z e S55M S55M S55M S55M S55M S55M w1 LVDS | G A DATA P<2> R ota 100 1 2 g N 201 o LVDS | G A_DATA N<2> 4 000
L9621 oo LVDS_| G B_DATA P<0> 100 1 AN 2 BLACE yepRelngo0 G2 gom LVDS | G B DATA N<O> 4 4s o
R9610 J_ FERR- 220- O-M s LVDS |G B DATA P<i> RYIBOY 100 1 2 or - 70 LVDS | G B DATA N<1> 44 000
102 72, PP1V8_S0 1,\/(\’/\/2 MELPhlE\O/EBWSO e = PP3V3 SO _GWUX ULC VCCRIL L 2l wwi LVDS |G B DATA P<2> RI056 100 1 P u 70 LVDS | G B _DATA N<2> 4 40 o
5% - 69 . 0402
e L COB11 |1 9612 |: 9613 |: COB14 | COB15 |: COBLE | CopLT el IRes “"P VIR TY 9631 e LVDS EG A CLK P RO660 100 1rpn2 g g ol VDS EG A CLK N 1 p0a
402 L o 1UFT L g 1T L g1 ¢ 1UF L g 1UF g 1UF L 0. 1UF w e o LVDS_EG A _DATA P<0> RIOOL 100 1 2 N Tt mLVDS_EG A_DATA_N<O> 1 o0 oo
20% — 20% —— 20% —— 20% —— 20% — 20% — 20% AN ARG DRG0 DI pnn =Y o B2 A R A B
28 TR & T8 & T T B I 1 T e L e
402 402 402 402 402 402 402 L9620 w s 7o _LVDS_EG A _DATA P<2> RYBOS 100 1 2 g . % LVDS _EG A DATA N<2> o 4 o
: 220- ww s LVDS_EG B DATA P<0> R9664 1 2 - oL VDS_EG B_DATA_N<O0> 1 o oo
= PP3V3 SO _GMUX LRC V. wm LVDS EG B DATA P<1> RIBBD 100 1 A AA2 fé"eé 5555666*:5- Bﬁe&q gﬁgu.fﬁmLVDs EG B _DATA N<1> 14 4000
PP1V2_ SO : w1 LVDS EG B DATA P<2> RIBBO 100 1 2 g - el VDS _EG B DATA N<2> 46 45 0
- S| GNAL_MODEL=ENPTY PP3V3 SO
,C9600 |1 C9604 |1 C9605 | C9606 | C9607 |1 C9608 (1 C9609 R F) I I
L2770 L g 1UF L g 1UFT L g 1UF T L g 1uF T L g 10F 0 1UF eqgul r e u ups
—  20% —— 20% —— 20% —— 20% —— 209% — 20% 20%
, A7 B 87 B 8V B 87 B 8 B 28V B 28V =
oo %35 o o o o o o
53 §§ %3 = » EG PWRSEQ EN R9684 1K 1’\/\/\/2 5% 17 20W M 20T
3%,% 2_PP3V3_S0 g
J L
52 §§ é? = - o Bl < of <[ of o o~ - o JTAG GVMUX TDI R9685 10K 1’\/\/\/2 5% 17 20W  NMF 20T
5,83 8% (3| 3|5(2| 8 o|S|5|2| 8]& 20|22 s 8|t ¢ ¥E ITAG 00 RO686 10K . ,
o8 NN 55T ZoW— 20T
RO645!| R9640 |, Voo VAKX B 5§88 8 85 veIdd RO680 1K 1,2
10K 10K 53320108 JTAG | SP_TCK Ki4 |Tck 3 83888888 g g o 5% 17 20W MF 20T
1/ 200 1/ 36w w JTAG GVUX_TDI 113 |Toi 5> 5355555 > > NO STUFF
201, M 201 o« JTAG GMUX_TDO K13 |TD0 oM T ; o RO679*
2 o 10 _JTAG GMUX_TNB L2 | 3 i 1A
GVUX_TOE 2 |Toe CRI TI CAL Sl LK_PART=GMUX_RST Mz}%{-ﬁ
GMUX_CFQ0 K1 |cFao u9600 4922
XP25- =
NO STUFF | NO STUFF | e LCD BKLT EN [ [— CSBSGAS —PT7A LVDS_B_DATA_P<0> o 50 =
Rgﬁl%g R9641%K e o8 SQE LCD BKLT PWM N |pe7B pr7el_a3  LVDS B DATA N<O> oS 54 50 -
: A . LVDS DDC SEL_EG LVDS_B_DATA P<1> o R d P I I d wwn
w2l o D RY; EL_| m Jooan o s LVDS B DATA Nels o -~ eq uire u (@) S
201, 201 |, s @om—DP_MIX_EN N3 |PB15A( OD) proAl s LVDS B DATA P<2> o o 9 w e DP_MJIX SEL EG R9681 10K AN\ A s ow— 2ot
5 51 (T} Eg gLEJé I:_?EII: EG M_|PB15B PTOB| A5 Ié\(/;DS B E(A)TIIAE\NN<2> oo o+ 00
w o - EGRESET L 2 z:izg z itk - F““DEBBUG REsSET L =" s LVDS DDC SEL |1 G RO682 10K 1,pp 2 oW — 20T
o1 88 72 (OO} < _Q—@GVUX 88 To
heean S;\%gEEEN g e ’ g ibodd e W% ﬁ &ﬁ EI on - LVDS DDC SEL_EG R9683 10K
= 91 88 87 Ms_|PB17B PT15B| A7 oo o o 88 84 1 LA
o1 88 P1V5FB1V8GPU R EN P7_|pB18A G PT16A_C8 LVDS B CLK P [O0D 5 % (Use open-drain PGOCD output to hold of f the start of the GPU PYRSEQ until t i o 20 e s vty
PE KREQ L PB18B( OD) PT168 LVI B K_N RO691 100Kﬁd stUrr
1+ m—PEG_CLKREQ M as 00
w0 ) DP_CA DET_EG NZ_|PB19A PT17A_A8 LVDS A DATA P<0> o o 00 w70 EG RESET L A\ —so—Tr7ow— 20T
CRI Tl CAL o 8 LCD PWR_EN N8 |PB19B pr178|_Bo __LVDS_A DATA N<O> as 00 93 100K
319600 o ar 0 ooy LPC_AD<0> P |peo0n Prisa_ss VDS A DATA P<l> o> ..., = w00 LCD BKLT PV R96 A A5t zow w70
1909782 95 47 45 16 o CEy—LPC_AD<1> N9 _|PB20B prisel_cio LVDS A DATA N<1> oo o o0
M RT-SM 95 a7 45 16 6 LA LPC AD<2> P10_|PB26A pT19Al B10 LVDS A DATA P<2> oo 5+ 00
O 95 47 45 15 5 (A LPC AD<3> MO |PB26B g pT1oel_A10  LVDS A DATA N<2> o o o
GVUX_JTAG_CONN X PP3V3 SO e oo a5 04 05 00 o8 on w7 s 66 LPC FRAME L P12 |PB27A z PT20A_A11  GND =
67 12 23 25 26 28 32 35 35 39 40 41 46 Sl
g 2 JTAG GMUX_TDO s 10%303" 2 o o7 o1 o8 r2osar s tEgPaU%;\EASEr L Bl iy E zzg :iz gg o o _P1VSFBIVBGPU R EN
3 JTAG GMUX_TDI = PG _CLK33M GMUX 12 |
T JTAG GMUX_TNVG 46 40 w0 @ GMUX I NT P14 [PB28B | |__Prossl A1z GND o1 a0 o _PLVOGPU EN
1
o JTAG | SP TCK w00 0 > LVDS | G B DATA P<2> g |piom—— —ProAl_ala  DP A CA DET o R9674
O 81923 33 88 04 88 18 LVDS | G B DATA N<2> B2 |pL2B proBl_B14 DP_HOTPLUG DET am e o1 88 82 _GPUVCORE _EN ?//ﬂzow
PLE6A 2 |PL6A PR6A| LVI EG A DATA P<0> 79 88 99 NE
O—s TP_GMUX_PL6B [ Pros| D12 LVDS EG A DATA_N<O> s o P3V3GPU EN RI6T3 o2
ot 08 1 LVDS 1 G A DATA P<0> 1 |pi7a proAl_Dl4 __LVDS_EG A_DATA P<1> 19 a5 09 or o0 72 T
€1 04 55 13 [T LVDS | G A DATA N<0O> E1 _|pL7B PR7B LVDS EG A DATA N<1> 79 88 99 %10
= os 00 10 LVDS | G A DATA P<1> » |pisa PREA LVDS_EG A DATA P<2> 19 8 09 LCD PR EN 1R9672 2
NO STUFF o oo 1 o LVDS_| G A DATA N<1>  E3 |pigs 2 g sl F12 LVDS EG A DATA N<2 me o 0 &
RO647! os 00 10 > LVYDS_| G A DATA P<2> g1 |pioa % z PROA LVDS_EG B DATA P<0> s 6 00 5% 0w
10K 04 55 15 [T LVDS | G A DATA N<2> al |pLoB PROB 4 LVDS EG B _DATA N<0O> 79 88 9 1R9671 2201
1/ 20 oa 53 18 | G B DATA_P<0> PL10A PRLOA| LVDS_EG B DATA P<1> 79 53 50
M, os 00 10 LVDS | G B DATA N<O> & |pL108 PRIOH] LVDS_EG B DATA N<1> S | Ro678 ?;%,ZOW
04 55 13 [T LVDS | G B_DATA P<1> H [PL11A Pr11Al_H13 LVDS EG B DATA P<2> Q) 7o 50 90 4_0/7K v
o8 8 19 LVDS_IG B DATA N<1> PL11B PRL1B LVDS_EG B_DATA_ N<2> 75 8 9 1?2"%\9 2
o4 83 18 [T LVDS 1G A CLK Hl |PL12A pPri2Al_H1a LVDS EG A CLK P T 70 88 90 201
o4 88 18 LVDS | G A CLK N H3 [PL12B prizgl J12 LVDS EG A CLK N 79 88 99 2
= TP_LVDS MIX_SEL_EG PLITA [ PRL4A LVDS | G PANEL_PVR
s @——=Yo VLA oEL Eb 11 14 LVLo 1o FPANEL VIR am
TP_GVUX PL14B 13 |PL14B g pri4Bl M3 EG LCD PWR EN a7 s
2 O GVIUX_RESET L K3 [PL15A g proanl_N14  LVDS | G BKL_ON am e 0
7 _GVUX_VSYNC 12 |pL15B § o preaBl_N13 EG BKLT_EN am e e . GVUX_S3_PD_GND
9187 82 74 8 PM ALL_GPU PGOOD NL_|pL25A g g
) ) i ) ) o0 o r>—PEX _C’LKREO L o 8 8 8 85 8 8 B B8 e e w0 a0 5201|008 G-IV NO STUFF
(Tiel/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) % % % % % % % % 3\ E@‘ 1R9675
GN\ND D 4 0
208 A0 R i/p%lﬁ‘y
o N M M < O o bx - 5
sogp edtidgeie itz §-EP3V3_SO ”18 ddd234959Y 33 2402
NO STUFF
11R(§3K670 JTAG GMUX_TDI JTAG GMUX_TDO., J__ = ISMF—M VASTER=K92 YUAN SYNC_DATE=07/ 28] 2010
Poow %g 05 ok %g 05 .ok G aphi cs MUX ( GMUX
2201 '—o—
NL NL
GVUX_VSYNC ., SSve _‘ﬁ SSVB _‘ﬁ ! d} Appl e Inc. D
®
2% sk s[c¥ st ALL SYS PWRGD NOTI CE OF PROPRI ETARY PROPERTY:
RIROS . BEHERET AN IS TE |
o 50 50 25 910 1 _PP3VE_T29 LAAR 2 T29 JTAG FET T BSLAS S RREED 5 ThE' FoL CON M
5% I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 96 OF 132
1/16W Il NOT TO REPRODUCE OR COPY I T
Mo LF w0 JTAG | SP_TDI 3105 JTAG | SP_ TDO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
402 I'V ALL RI GHTS RESERVED 88 G: 105
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0.020 Chmis place holder for 0.025 Chmin 0612 package
oM T

VWW - 8 AP TOPD T EE . VT

*L9710, D9701,

*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_I G BKL_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PGCSSI BLE

PLACE_NEAR=D9710. 2: 3MM

C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER

PPVOUT SO LCDBKLT 6 83 103

SYNC DATE=09/ 07/ 2010

(LP8545)

@ CRI Tl CAL CRI TI CAL C9715, C9716 SHOULD BE PLACED I N T-BONE. SAME FOR C9718, C9719
rg:-l o 33U ZLL%le(:)LO M 9715, 9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718, C9719 ON BOTTOM S| DE
3 . PP VoY POWERDI - 123 . .
v s PPBUS SO_LCDBKLT PWR 1 /\?\}%2 DLACE NEAR-L 9740, 1 5M PLACE_NEAR=L9710. 1: 3MM PPVI N BKL 1 > PPBUS LCDBKLT PWR SW 1 5 PLACE_NEAR=D9701. 2: 5MM PLACE_NEAR=D9701. 2: 5MM
3 4 - CRI Tl CAL M N ?ﬁ%—w 8%8 378 1217AS- 2SM M N-RECK-WIBTHED: 375" W MN k's?ﬁ—w BES: 378w
1C9712 1C9713 MERACEN VOLTAGE 50 DFLS260 CRI Tl CAL | CRI TI CAL| CRI TI CAL | CRI Tl CAL Ve rAGEsov!
UF oA UF S TeLNeRETIE 1C9715 [+ C9716 |1 C9718 |+ C9719 |+ C9717
18 > %g L Z2FT L2 2UF L 22Uk -1 2 2UF —L T000FF
s 0 gL SNS LODBILT P —F 85 a0 2 W Te Pl o Bcens e Moo T2 B
210 210 210 210 603
103 100 1 LCDBKLT_N Sl PLACE_NEAR=R9708. 1: 5MM
PLACE_NEAR=U9701. 22: 5MM BKL VLDO ‘L PLACE_NEAR=D9701. 2: 3MM
PLACE_NEAR=D9701. 2: 3MM
a0 8140, 30 5 0 B B B2 7', PP3V3_SO PLACE_NEARUSTOL. 8| SMM
1C971]L'Jé 1C9F710 C9711
TR T R9708"
G65M 851 %5 63. 4K
5 1/16W
M- LF
4022
PLACE_NEAR=U9701. 22: 3MM CRI TI CAL
o3 |1
Sl 7308DN
4
MN LIBNIE<LW'D'T:I—EJ M L — PURPK-1212-8 R9709*
M N_NECK_W DTH=0. 4 MM
o —— 59. Olﬁ
1/16W
© N Y AP LE
VDDI O VLDO VIN
uo701 =+
LLP1
[
6 5 24 PLACE_NEAR=U9701. 12: 10MV
< BKL_SW M N_LINE W DTH=0. 5 RO717
BKL_FSET 5 [FseT X Fel 21 BKI_FB M NNEGICWBTH=0. 4 mm 10.2
6 1 2 LED RETURN 1 oo © o
BKL_FLT 20 |g1er @ our1| 12 BKL_I| SEN1 ] ’\/\/8/ 1% M NRESW BTG 20™m
g M N LI NE W DTH=0. 5_mm 1/1JF6W L -
BKL_| SET 3iseT W outel 13 BKL_| SEN2 M N_NECK_W DTH=0. 20 nm 5
oe]
415230 28 26 23 18 6 SMBUS PCH cLk R9753 0 LAANZ e — BKL SCL 10 |scLk 5 aural_14 BKL_| SEN3 PLACE N%?Tgla 10Mv
BKL_SDA 11 |spa cuta|_16_BKL_| SENA 1402, LED RETURN 2 -
RO757 o MW BrES 5o g2 NS b
41 32 30 28 26 23 18 & 2 2 17 - -
e s s £ e e EET e e
R9731 FAULT e PLACE_NEAR-, oM
00 80 _PPBUS _SO_LCDBKLT PWR A . BKLT_EN 4 |En vsynad 19 BKL_VSYNC R 1037191
2 2
]30115/K NO STUFF 1 CRITI CAL M N LI NE WDIF=0. 5 nm /vvs/ 5 LED RETURN 3 N CTRE WOTRED 5 10D ©
M:ls‘iév 1C9723 R9715 509K765 % n 4 1R9755 M N_NECK_W DTH=0. 20 nm 1/1JF6W1/D M N_NECK_W DTH=0. 20 nm
20 UF 100K N — 402
> Yo 1%6 ( EEPROM [shoul d set EN_| _RES=1) iow e 8 8 Ty %%':W PLACE_NEAR-USTOL. 16: 10MM
BB i R9714} 62 o S T it R9720
147K 4 | _LED=25. 1ma 3| &jAPN: 353sS3218) |2 ,10.27 LED RETURN 4
1 418w | _LED=369/ Ri set M NRLNE WDTTE. S mm VT M N-RECR-W BTHES: 30 ™ oD
- 022 RO716" S 136 CRECK
RggO4 90. 9K gp 'szlg 62KhZ PLACE_NI 400217 10MM
oo LCD BKLT PWM 1 2 kg sdefails in spec
m 5% Mo = 2, LED RETURN_5 o e
LCD BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI TM:lgl\éV STUFF 2 M N LI NE W DTF=0. 5 _mm S N CTNE W BTFE0 & 122D
- - 46% 1 C970 M N_NECK_W DTH=0. 20 nm 1/ 16W 1% M N_NECK_W DTH=0. 20 nm
R9704 SHOULD BE 47K | F RC FILTER | S USED 3 PF XV\%ZlO 42
2 OgM BKL | SGND 1 > PLACE_NEAR=U9701. 18: 10MV
x
MN_LINE WDTH=0.4 MV PLACE_NEAR=U9701. 9: 10MM R:?07%2
= M NRECK W DTH=0. 2 M IAANN2 LED RETURN 6 oo ¢ =
PLACE XV®710 AWAY FROM U9701. 1AND U9701. 15 M N-RESW BTHES: 30 n 1168y 1% M N-RESW BTHES: 30 n
TE
402
SYNC VASTER=K92 DI NESH
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON L BaCkI I ght D‘ I Ver
107S0196 1 0. 0250HM 1W 0612, MTL FI LM RES R9700 CRI TI CAL d} Appl e I nC i
®
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CRI TI CAL
Q806
FDCB638APZ_SBVS001 PPBUS SO LCDBKLT FET
CRITI CAL SSOT6- HF
F9800 b MOSFET FDC638APZ
3AVP- 32V- 467
64 63 50 49 39 35 8 7 6 PPBUS G3H . 2 PPBUS SO_LCDBKLT FUSED < CHANNEL P- TYPE
WL RE WOTF0. 5 e
wrr it 'rogo8 ! co802 $_J_L * RDS( ON) 43 nthm @. 5V
301K —— 0.1 LOADI NG 0.4 A (EDP)
View 10w
e P
2 %02 402-1
PBUS SO LCDBIQT EN DIV
R9809
147K
e
s
PBUS SO LCDBKLT EN L
Q807 | Bk
SSMBNL5FEAPE
sorses | KR
PPBUS SO _LCDBKLT PWR go
— TR WoTo.5 i
M N REGC W DTH-0. 375 Mt
s VoL Tace 10V
S
%6 o [TTy-LCD BKLT EN BKLT EN L
R9840
4.7%
e
Py
= Q807 |0k
SSMBNL5FEAPE
sarses | KR
—
:(G7 STy
25 [TR)-BKLT PLT RST L
SYNC _MVASTER=K17 M.B SYNC _DATE=04/26/201(
I'H!& T
LCD Backl i ght Support
BTG ROV b : |
d} Appl e Inc. .,,m.,,,_l_
<)
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG 2
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 98 OF 132
Il NOT TO REPRODUCE CR COPY I T e ——————
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 90 O: 105



http://laptopblue.vn/

88

88

88

GPU Rail Sequenci ng
U0 Ph! Fhe FYI T S hao3 gt s o com
1) GPU 3.3V
2) GPUvcore
3) GPU_1.0V
4) GPU_1.8V; GDDR5 1.5/1.35V
P3V3GPU_EN o188 72 P3V3GPU_EN __ P3V3GPU_EN
— VAKE_BASE=TRUE — oD 72 o0 o
GPUVCORE_EN 01 88 82 _ GPUVCORE_EN __ GPUVCORE_EN
= — NﬁKEﬁBA?:fFRLE — 0D ©2 o0 ot
P1VOGPU_EN 91 88 87 _ P1VOGPU_EN __ P1VOGPU_EN 07 85 o1
VAKE_BASE=TRUE — oD
PLACE_NEAR=U9500. 27: 7rm
P1V5FB1VBGPU R _EN RO931
___ 91 ssP1V5FB1VBGPU R _EN A0, . ePIVBFBLEN P1VSFB_EN
— VAKE_BASE=TRUE KE_BASE=TRUE —
5%
R9932 e
M= LF
1 > 402 91 72| PLVBGPU_EN __ P1V8GPU_EN
IMAKE _| E=TRUE—
1/510/50W
Ve 1 C9932 |1 (C9931
40 —L— 0 a70F 0. 47UF
PLACE_NEAR=U7880. 2: 7nm . 2% 8%
2 CERM X5R 2 CERM X5R
402 402
NO STUFF NO STUFF

o1

o1

91 88 87 82 74 5 [T

EXT GPU PWRGD Pul | up

102 100 91 89 88 85 84
46 41 4035 36 35 33 28 26 25 23 12 7 6
83 80 73 72 62 61 57 54 52 51 50 49 48

PP3V3_S0

PLACE_NEAR=UB000. AH16: 7nmm

PM ALL GPU PGOOD

88 87 82 74 5 (TR)

88 87 82 74 5 (TR

—4
PM ALL GPU PGOOD  —
PM ALL GPU PGOOD  —

87 o1

72 01

{0 & 74 82 57 68 91

PM_ALL_GPU_PGOOD
MAKE_BASE=TRUE

VWW - 8 AP TOPD T EE . VT

71 56 48 45 20 25 24 23 22 20 10 17 7 o _PP3V3_S5

PCH SO PWRGD

NO STUFF
R9%63

187 $8:°305°8%3773 %2
91 98 98 98 92 o2 26 26 2520 12 7 ¢ _PP3V3_SO

a6 41 40
83 80 73 72 62 61 57 54 52 51 50,49 48
102 100

o 73 45 23 ry—ALL_SYS PWRGD

L S/g
R9950* ili nguéo Miel)%w

s 74LVC2008GT
SOT833

o [T CPUl WP_PGOOD

(99507___PM S0_PGOD

2 08
74LVC2Q08GT
4 5 L SO1833 R9962
PLACE_NEAR=U1800. p12: 7mm UO95(Q3_SYS PVROK R 1 1K 2 PM PCH SYS PWROK @ 7 2
3 08 5%
— 16'
— ol
o SMC_DELAYED_PWRGD NO STUFE
PLACE_NEAR=U1800. L22: 5. 54nm
l(I)?9961
5%
1/16W
M- LF
2402

Unused PGOOD si gnal

102 100 91 89 88 85 84
46 41 40 39 36 35032128 23 53 35 93 9% PP3V3 SO

83780773773 63 61 57 54 52 51 5049 48
NO STUFF

CPUI WP_AXG PGOOD Yany

TP_DDRREG PGOOD am e o

91 67 _TP_DDRREG PGOOD
AKE_BASE=TRUE
01 72 _TP_P1V5S3RS0 RAMP DONE

MAKE_BASE=TRUE

TP P1V5S3RS0O RAMP DONE Yan R

DATE=0//30/ 201 A

SYNC MASTER=K92 YUAN SYNC

Power Sequenci ng EG PCH SO

d} Appl e I nc.
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CPU Si gnal Constraints

TVWW o,

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML

NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with

7 m| spacing w thout specifying a target

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM 2
CPU_COWP * 20 ML 2
CPU_I TP * =2: 1_SPACI NG 2

CPU_VCCSENSE * 25 ML 2

Most CPU signals with i npedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Cal pel l a SFF DG (DG 407364_v1.5), Section 2.8

PCl - Expr ess

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@;:‘
PCI E_85D * —85_COHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
CLK_PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
PCI E * =3X_DI ELECTRI C 2 PCI E TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2

i npedance.

PU Net

PDLOPDTYWE . VI]

Properties

6917

6917

6917

6917

917

917

917

917

10 16

10 16

917

10 19 45

10 17

10 17 29

10 23 25

10 23

10 23

9 23

9 23

10 17

10 46 68

10 19 23

10 19

10 16

10 16

16 23

16 23

23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—Dv_s2N PCl E_85D PClE DM _S2N P<3: 0>
oM _s2n PCl E_85D PCIE DM _S2N N<3: 0>
oM s PCl E_85D PClE DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
CO—EDL_DATA PCIE 85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCI E_85D PO E FDI _DATA N<7: 0>
[ CcPU 508 CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
DM _Cl K100M CIK PCIE 90D| AK PCIE DM _CLK100M CPU P
[ees S CIK PCIE 90D| GK PCIE DM _CLK100M CPU N
[ CPU 50S CPU_AGTL EDI _| NT
O—CRU BECl CPU 50S PClE CPU_PECI
CO—BMSWINC CPU 50S CPU_AGITL PM _SYNC
CO—BMMEM PURED CPU 50S CPU_AGITL PM MVEM PWRGD
CO—XDE_CPU PURGOD CPU 50S cPy | TP XDP_CPU_PWRGD
O —XDP_BDRESET | CPU 50S cPy | TP XDP_DBRESET L
O—XDE_PROY_| CPU 50S cPy | TP XDP_CPU PRDY_L
O—XDE_PREQ | CPU 50S cPy | TP XDP_CPU PREQ L
CO—CRU SM RCOVP CPU 27PAS CPU_COVP CPU_SM_RCOVPO
CO—CRU SM RCOVP CPy 27PAS CPU_COVP CPU_SM RCOVP1

)_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM_RCOVP2
OB GG CPU 50S cPy | TP CPU CFG<11..0>
»>—CBUCEG CPU 50S cPy | TP CPU CFG<17.. 16>
CO—CBU CATERR | CPU 50S CPU_AGTL CPU_CATERR L
m CPU 50S CPU_AGITL CPU PROC SEL_L
[ CPU 50S CPU_AGITL TP_CPU VTIT_SELECT s
CO—CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L

) | CPU 50S CPU_AGITL CPU_PWRGD
O BM.IHRMIRIP_| CPU 50S CPU 8M L PM THRMIRI P_L
O XE_ A K CPU QK PCOE 90D| QK PAE | TPCPU _CL K100M P
O—XDE_aK CPU K POE 90D| QK PAE | TPCPU _CI K1I00M N
CO—XDE_OK PCH K PCOE 90D| QK PAE | TPXDP_CI K100M P
O—XDE_QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N
OO XP aKITp K PCOE 90D| QK POE XDP_CPU _CLK100M P
X aKITP K PCOE 90D| QK PAE XDP_CPU _CLK100M N
= CPU 555 CPU 8M L CPU PSI _L
[CO—BM.DERSLPVR CcPU 50S CPU_AGTI PM _DPRSLPVR
[ CPU 27PAS CPU_CONP CPU_PEG COWP N
[ CPU 27PAS CPU_COVP CPU_PEG RBI AS
ODo—ceucw CPU 27PAS CPU_COVP CPU_COVP3
Do—ceucawe CPU 27PAS CPU_CONP CPU_COMP2
Do—ceucawe CPU 27PAS CPU_COVP CPU_COMP1
Do—eucawe CPU 27PAS CPU_COVP CPU_COMPO
O—XE 1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
X IMs CPU 50S cPy | TP XDP_CPU_TMS
[O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK

>_TRST_| CPU 50S cPy | TP XDP_CPU TRST L
CO—XDE_EPM CPU 50S cPy | TP XDP_BPM L<3. . 0>
CO—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<7..4>
OO—(ESB CPURST L) |cpy s0s CPU LTP XDP_CPURST_L
i CPU_55S CPU 8M L CPU_VI D<6. . 0> N
= CPU_50S CPU_AGITL CPUI WP_| MON
[CO—CPU VCCSENSE CPU 27PAS cpy voesense | CPU_VCCSENSE P
[CO—CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
[CO—CRLL VCCSENSE CPU 27P4S CPU_VCCSENSE | CPU VCCI OSENSE P 12 70
[O—CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE N 12 70
CO—CRULVCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P
CO—CRU_VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE N
(e CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE P
[mra CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE N
CPU 27P4S CPU VCCSENSE | CPU AXG VAL SENSE P
(v CPU 27P4S CPU VCCSENSE | CPU AXG VAL SENSE N
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[CO—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
[ CcPU 50S CPU_AGTI GFX_VR_EN
D CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PCIE PEG R2D P<7..0>
[ PCl E_85D PCIE PEG R2D N<7..0>
[O—BEGRD PCl E_85D PClE PEG R2D C P<7..0>
[ PCl E_85D PClE PEG R2D C N<7.. 0>
[O—BEG 2R PCIE_85D PO E PEG D2R P<7..0>
[ PCl E_85D PClE PEG D2R N<7.. 0>
[ PCl E_85D PClE PEG D2R C P<7..0>
[ PCl E_85D PClE PEG D2R C N<7. . 0>
[ CPU 50S CPUMID CPU_VI DSOUT
[ CPU _50S CPU VID CPU VI DSCLK
[ CPU 50S CPUVID CPU_VI DALERT L

SYNC MASTER=K91 M._B

SYNC DATE=0//22/ 2010

CPU Constraints
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Menory Bus Constraints

enory Net

VWW - 8 AP TOPD T EE . VT

Properties

Menory Bus Spaci ng Group Assignnents

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’

VEM_CLK2NVEM * =4: 1_SPACI NG 2
MEM CTRL2CTRL * =3: 1_SPACI NG 2
MEM _CTRL2MEM * =2.5:1_SPACI NG 2

VEM_CVD2CVD * =1.5: 1_SPACI NG 2

VEM_CVD2NEM * =3: 1_SPACI NG 2
MEM _DATA2DATA * =1.5:1_SPACI NG 2
MEM _DATA2NEM * =3: 1_SPACI NG 2

VEM_DQS2NEM * =3: 1_SPACI NG 2

VEM_20THER * 25 MLS 2

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL E;SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MVEM_CLK MEM_CTRL * VEM_CLK2MVEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CVD2CMD
MEM _CLK MEM _DATA * VEM CLK2VEM MEM_CND MEM _DATA * VEM CND2VEM
MVEM_CLK MVEM_DQS * VEM_CLK2MVEM MVEM_CMD MVEM_DQS * VEM_CVD2MVEM

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r i NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r :
MEM_CTRL MEM_CLK * MEM CTRL2NMEM MEM_DATA MEM_CLK * MEM DATA2NEM
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM CTRL * MEM _DATAZMVEM
MEM_CTRL MEM_CMVD * MEM CTRL2NMEM MEM_DATA MEM_CMVD * MEM DATA2NEM
MEM _CTRL MEM _DATA * MEM _CTRL2ZMEM | MEM _DATA MEM _DATA * MVEM _DATA2DATA
MEM CTRL MEM DQS * MEM_CTRL2MEM | MEM _DATA MEM DQS * VEM_DATA2MVEM

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4 NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4
MEM_DQS MEM_CLK * VEM DQS2MVEM MEM_CLK * * VEM 20THER
MEM_DQS MEM_CTRL * VEM DQS2MVEM MEM_CTRL * * VEM 20THER
MEM_DQS MEM_CMVD * VEM DQS2MVEM MEM_CMVD * * VEM 20THER
MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER
MEM_DQS MEM_DQS * VEM DQS2MVEM MEM_DQS * * VEM 20THER

. Need to support MEM *-style wi |l dcards!

DQ DM-si gnal s should be matched wi thin 0.508mm of asspci ated DQS pair.

DQS intra-pair

mat ching should be within 0.127nm no inter-pair

mat chi ng

DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mj .
mat chi ng shoul d be within 0.508nm
CONTROL signals should be matched within [CLK-12.7mj to [CLK+0.0mj of CLK pairs.

CLK intra-pair

A/ BA/ CVD signal s should be matched within [ CLK-12. 7mi]
spacing is 4x dielectric,
fromdie pad to SODI MM pad is 139. 7mm

DQ DQs/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

SOURCE: Cal pella SFF Platform DG Rev 1.5 (#407364),

mat chi ng should be within 0.127mm

inter-pair

Section 2.2

from procesor

requi renent.

to [CLK+12. 7mm] of CLK pairs.
CLK is 5x dielectric.

bal |

to SODI MM pad is 114.3nm

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5..0>
O MEMAGK MEM 72D MEM O K MEM A CLK N<5. . 0>
O MEM A CONTL MEM 37S MEM CTRI MEM A_CKE<3. . 0>
O MEMA ONTL MEM 37S MEM CTRI MEM A _CS L<3..0>
O MEM A CNL MEM 37S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S MEM CMVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S NMEM CMVD MEM A RAS L
O MEMA D MEM 40S NMEM CMVD MEM A CAS L
O MEMA D MEM 40S MEM CMVD MNEM A VE L
CO—MEM A DQ BYTEQ MEM 50S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTET MEM 50S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTE3 MEM 50S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32>
O MEM A _DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48>
CO—MEMA_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56>
O MEMA DOSO MEM 85D MEM DQS MEM A_DQS_P<0>
CO—MEMA DOSO MEM 85D VEM DS MEM A DQS N<O>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A DXE1 MEM 85D VEM DS NVEM A DOS N<1>
O MEMA DQS2 MEM 85D MEM DQS. MEM A_DQS_P<2>
O MEMA DQS2 MEM 85D VEM DS NVEM A _DOS N<2>
O MMA DXS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA DQs4 MEM 85D MEM DQS MEM A_DQS_P<4>
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_N<4>
O MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS MEM A DQS N<5>
O MEMA DXSE MEM 85D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS. MEM A _DQS_P<7>
O MEMA DQS7 MEM 85D VEM DS NVEM A _DOS N<7>
O MEMEB AK MEM 72D MEM O K MEM B_CLK P<5.. 0>
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CKE<3. . 0>
O MEMB CNTL MEM 37S MEM CTRI MEM B_CS_L<3..0>
O MEMEB NI MEM 37S MEM CTRI MEM B_ODT<3. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S NMEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S NMEM CMVD NVEM B_CAS L
OO MEMB QD MEM 40S MEM CMVD MEM B VE L
O MEM B_DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0>
O MEMB_DQ BYTE] MEM 50S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 50S MEM DATA MEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 50S MEM DATA NMEM B_DQ<55. . 48>
O MEM B DQ BYTE? MEM 50S MEM DATA NMVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS P<0>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS N<O>
O MEM B XE1 MEM 85D MEM DQS MEM B_DQS_P<1>
O MEM B DXE1 MEM 85D MEM DQS. MEM B_DOS N<1>
O MEM B DQS2 MEM 85D MEM DQS MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D VEM DS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B_DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DS MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DQS MEM B_DQS _N<4>
oMM B DOSS MEM 85D VEM DS MEM B _DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS. MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D VEM DS NVEM B_DQOS N<7>

27

27
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Net

VWW .1 d uuumuu-nn

Properties

Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
DP_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
LVDS_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

DI SPLAYPORT

=4: 1_SPACI NG

DI SPLAYPORT

TOP, BOTTOM|

=4: 1_SPACI NG

LVDS

=4: 1_SPACI NG

LVDS

TOP, BOTTOM|

=4: 1_SPACI NG

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191,

193

SATA Interface Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z’{
SATA_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SATA_37SE * =37_0HM_SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE
SATA_S50SE * =50_CHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM _SE =50_OHM SE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SATA

15L3,15L4,15L9, 1 5L10

=5: 1_SPACI NG

SATA

TOP, BOTTOM|

=5: 1_SPACI NG

SATA_| COWP

*

15 ML

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

USB 2.0

Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD o
USB_85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

usB

15L3,15L4,15L9, 1 5L10

=4: 1_SPACI NG

usB

TOP, BOTTOM|

=4: 1_SPACI NG

USB_RBI AS

*

15 ML

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191,

193

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D2 AUX CH DP_85D pspiaypert [ DP 1G AUX CH P 517 84
D aux cH DP_85D DisplAyPorTt [ DP_1G AUX_CH N 817 84
LS I1GA QK LVDS 85D LVDS LVDS IG A CLK P 18 88
OO L\DS1GA QK LVDS 85D LVDS LVDS |G A CLK N 15 88
CO—LVDS 1 G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> 56
O—LVDS LG A DATA LVDS 85D LVDS LVDS | G A DATA N<2..0> 54
CO—L\VDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAP<3>
CO—LVDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAN<3> ;¢
CO—LVDS 1 G B DATA LVDS 85D LVDS LVDS |1 G B DATA P<2..0> 56
O—LVDS LG B DATA LVDS 85D LVDS LVDS | G B DATA N<2..0> 54
CO—DB_SATA G2 RD SATA_90D SATA SATA_HDD R2D C P 616 41
= SATA_90D SATA SATA HDD R2D C N 6 16 a1
O —SATA_HDD ROVR R2D SATA_90D SATA SATA _HDD R2D P 6 m
[— SATA_90D SATA SATA HDD R2D N 6 m
O DE_SATA G3 R2D SATA_90D SATA SATA HDD R2D UF_P 6 m
[ SATA_90D SATA SATA HDD R2D UF_N 6 a1
O DB_SATA G3 R2D SATA_90D SATA SATA HDD R2D RDRVR OUT P s«
[ SATA_90D SATA SATA _HDD R2D RDRVR OUT N6 a
[CO—DB_SATA G2 R2D SATA_ 90D SATA SATA_HDD R2D RDRVR IN P s«
= SATA_90D SATA SATA HDD R2D RDRVR I N N6
O DE_SATA G3 R2D SATA_90D SATA SATA HDD R2D RC UE P 6 m
= SATA_90D SATA SATA_HDD R2D RC UF_N 6 am
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 616 41
[— SATA_90D SATA SATA _HDD D2R N 16 41
[CO—SATA_HDD 2R SATA_ 90D SATA SATA HDD D2R RDRVR OUT P s«
f— SATA_90D SATA SATA _HDD D2R RDRVR OUT N6 a
[CO—SATA_HDD 2R SATA_ 90D SATA SATA HDD D2R RDRVR IN P o«
[ SATA_90D SATA SATA HDD D2R RDRVR I N N6
[CO—SATA_HDD ROVR [2R SATA_90D SATA SATA HDD D2R C P 6 m
[ SATA_90D SATA SATA HDD D2R C N 6 a1
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 16 a1
= SATA_90D SATA SATA_ODD R2D C N 16 a1
[— SATA_90D SATA SATA _ODD R2D P 6 m
[ SATA_90D SATA SATA ODD R2D N 6 a1
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D UF P n
= SATA_90D SATA SATA ODD R2D UF_N n
[CO—SATA 0D 2R SATA_90D SATA SATA _ODD D2R P 16 a1
[ SATA_90D SATA SATA ODD D2R N 16 a1
[O—SATA_ 0D 2R SATA_90D SATA SATA ODD D2R C P n
[ SATA_90D SATA SATA ODD D2R C N n
[CO—SATA_ QD 2R SATA_90D SATA SATA_ODD _D2R UF_P 6 am
= SATA_90D SATA SATA _ODD D2R _UF_N 6 a1
CO—PCHSATA3 1 COVP | SATA 50SE SATA_| COVP. PCH SATA3COWP 6
CO—BCHSATA ICOVP | SATA 37SF SATA_I COVP PCH_SATAI COWP "
CO—USB HUB1_Up USB_85D USB USB _HUB1 _UP P 16 24
[= USB_85D USB USB_HUB1_UP_N 18 24
O USB HUE2 Up USB_85D USB USB_HUB2 _UP P 16 24
s USB_85D USB. USB HUB2_UP_N 18 24
O USB_EXTA USB_85D USB USB_EXTA P 24 42
= USB_85D USB USB_EXTA N 24 a2
O USB EXTB USB_85D USB USB_EXTB P 24 a2
D USB_85D USB USB_EXTB_N 24 a2
O USB EXIC USB_85D USB USB_EXTC P 24 43
[ USB_85D USB USB_EXTC N 24 43
O USB_CAVERA USB_85D USB USB_CAMERA CONN P 6 a1
[ USB_85D USB USB_CANMERA _CONN_N 6 a1
CO—USB.EBT USB_85D USB. USB BT P o 24 31
D USB_85D USB USB_BT_N 6 24 31
[O—USB TPAD USB_85D USB USB_TPAD P 24 53
= USB 85D USB USB_TPAD N 24 53
OB IR USB_85D USB USB IR P 24 as
s USB_85D USB. USB IR N 24 aa

j | | PCH USB RRBI AY USB RBI AS PCH USB RBI AS 18
[O—USB T29A USB_85D USB USB_T29A P s 24
[— USB_85D USB USB T29A N o 20

SYNC MASTER=K92 YUN SYNC
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LPC Bus Constraints

TVWW o,

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
LPC * 6 ML 2
CLK_LPC * 8 ML 2

SMBus I nterface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
SMB_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
SMVB * =2x_DI ELECTRI C 2

SI O Si gnal

Constraints

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:’{
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
HDA * =2x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW

8 ML

SPI I nt

erfac

e Constraints

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

8 ML

DLOPDDTYE | VI
PC

Properties

Net

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBCAD LPC_50S LPC. LPC AD<3. . 0>
O LPC_ERAMNE | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
CO—BCHLEC A KO CKIPC50S OKIPC LPC CLK33M SMC R
OB LEC A KO CKIPC50S OKIPC LPC CLK33M SMC
CO—BCHLPC A KO K IPC50S COKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

,_PCH_ , 50S SVB SMBUS_PCH DATA
[CO—SMBUS PCH 0 O K SMB_50S SMB SM._PCH 0_CLK

> PCH 0_| , 50S SVB SM._PCH 0_DATA
CO—SMBUS PCH 1 QK SMB_50S SMB SM._PCH 1_CLK
CO—SMBUS PCH 1 DATA  SMB 50S SVB SML_PCH 1_DATA
O HABRT AK HDA_50S HDA HDA BIT_CLK
= HDA_50S HDA HDA BIT_CLK R
[O—HDA SYNC HDA_50S HDA HDA_SYNC
= HDA_50S HDA HDA_SYNC R
[O—HDARST | HDA 50S HDA HDA RST R L
[ HDA 50S HDA HDA RST L
[O—HDA_SDINO HDA_50S HDA HDA_SDI NO
= HDA 50S HDA AUD SDI _R
CO—HDA SDOUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
O—SBLaK SPI _55S SPI SPI _CLK R
OO—SBLaK SPI _55S SPI SPI _CLK
CO—SBL_Mx! SPl_55S SP| SPI_MOSI _R
CO—SBL_MxI SPl_55S SPI SPI _MOSI
OO—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SPI SPI_CSO R L
= SPl_55S SPI SPI _CSO_L
[O—BCLE ENET_R2D PCl E_85D PClE PCl E ENET_R2D P
O —BOLE_ENET_R2D PCl E_85D PClE PCl E_ ENET_R2D N
O—BCLE ENET_R2D PCl E_85D PCIE PCIE ENET_R2D C P
O—BCLE ENET_R2D PCl E_85D PCIE PClE ENET_R2D C N
[CO—PCLE ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[O—BCLE ENET 2R PCl E_85D PCIE PCl E_ ENET_D2R N
[O—BCLE ENET_2R PCl E_85D PClE PCl E ENET_D2R C P
[O—BCLE ENET_2R PCl E_85D PClE PCl E ENET_D2R C N
CO—BCLE AP RD PCl E_85D PCIE PCl E AP_R2D P
[O—BCLE AP RD PCl E_85D PClE PClE AP_R2D N
CO—PCLE AP R2D PCl E_85D PClE PCILE AP R2D C P
CO—BCLE AP RD PCl E_85D PClE PClE AP_R2D C N
[O—BCLE AP 2R PCl E_85D PCIE PCl E AP_D2R P
[O—PBCLE AP 2R PCIE_85D PCIE PCl E_AP_D2R N
O—BCLE AP 2R PCl E_85D PClE PClE AP_D2R Pl _P
[O—BCLE AP 2R PCl E_85D PClE PClE AP_D2R Pl _N
[O—PCLE AP R2D PCIE 85D PCIE PCl E_AP_R2D PI _P
O—BCLE AP RD PCl E_85D PClE PClE AP_R2D PI _N
[O—BCQE EWRD PCl E_85D PCIE PCl E FW R2D P
[O—BCE EWRD PCl E_85D PCIE PClE FWR2D N
[O—BCQE EWRD PCl E_85D PCIE PCE FWR2D C P
CO—PCE EWRD PCl E_85D PClE PCILE FWR2D C N
[O—BCQE EWM®R PCl E_85D PClE PCl E FW D2R P
[O—BCE EW®R PCl E_85D PCIE PCl E FW D2R N
[O—PCLE EWRR PCIE_85D PCIE PCIE_ FWD2R C P
[O—BCE EWM®R PCl E_85D PClE PClE FWD2R C N
[»—BCE G KI00M K PCOE 90D G K POE PCl E_ CLK100M PCH P
==y PCI E_Cl K100M CIK PCIE 90D CK POE PCl E_CLK100M PCH N
[»>—BCE QKIOOM 129 K PCE 90D G K POE PCl E_ CLK100M T29_ P
[=>—PCLE_QKIOOM T29_ K PCOE 90D CIK POE PCl E_ CLK100M T29_ N
K PCOE 90D CIK POE PCH CLK96M DOT_P
= K PCE 90D G K POE PCH CLK96M DOT_N
rzp— PCLE Ol K100M P K100M SATA P
[»—BCLE QLKI00M K PCOE 90D G K POE PCH CLK100M SATA N
> CcPU 50S QK PAE PCH CLK14P3M REFCLK
CPU_50S K POE PCH CLK33M PCl | N
CO—BCLE QLKI00M K PCOE 90D G K POE PEG CLK100M P
= K PCE 90D CIK POE PEG CLK100M N

- A & X & PCl E CLK100M ENET_P
[— K PCOE 90D CIK POE PCl E_ CLK100M ENET_N
[O—BCLE QLKI00M AP K PCOE 90D CIK POE PCl E_ CLK100M AP_P
= K PCOE 90D CIK POE PCl E_CLK100M AP_N
CO—BCLE_QLKI0OM EW K PCE 90D CIK POE PCl E_ CLK100M FW P
[ K PCE 90D G K POE PCl E_ CLK100M FW N

- L & X _ PCl E K100M EXCARD_P
= K PCE 90D G K POE PCl E_ CL KI00M EXCARD N
[ —BCE 129 RD PCl E_85D PClE PCl E T29_R2D C P<3..0>
[»—BCE 129 RD PCl E_85D PClE PClE T29_R2D C N<3..0>
ey PO E_T29_R2D PCl E_85D PClE PCl E T29_R2D P<3..0>
> —BCLE 129 RD PCl E_85D PClE PCl E T29_R2D N<3..0>
[=»>—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R P<3..0>
PCIE_T29 PR PCIE 85D PO E PCl E T29 D2R N<3..0>
[»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C P<3..0>
[»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C N<3..0>

6 16 a5

6 16 a5

6 25 47

18 25

25 45

6 25 47

6 16 23

6 16 23

16 48

16 48

16 48

16 48

16 57

16 74

16 74

16 36

16 36

16 31

16 31

16 38

16 38

16 32

16 32

a7 88

a7 88

88

26 28

26 28

30 32 41 48 62 89

30 32 41 48 62 89
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CAESAR

Il (Ethernet) Constraints

VWW - 8 AP TOPD T EE . VT

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘GAP
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
ENET_3X * =3: 1_SPACI NG ?

SOURCE: Broa

CAESAR

dcom 5764-

( Et her net

DS04- RDS Page 38

PHY)

Constraints

her net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
D ENET_50S. ENET_3X BCV6764_CLK25M XTALO
= ENET_50S. ENET_3X ENET_RESET_L
CO—ENEL M ENET_100D ENET_MDI ENET_MDI _P<3. . 0>
= ENET_100D ENET_MDI ENET_MDI _N<3. . 0>

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(‘GAP
ENET_100D * =100_OHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
ENET_MDI * 0.6 MM ?

SOURCE: Broadcom 5764- DSO4- RDS Page 38

FireWre

Net Properties

FireWre Interface Constrai nts
PHYSI O‘-\L7RLLE7$ET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GAP
FW 110D * =110_CHM DI FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF
SPACI I\CLRULE7$ET LAYER LI NE- TO- LI NE SPACI NG WEI GHT
FW TP * =3: 1_SPACI NG ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
EW P1_TPA EW 110D EW TP FW PORT1_TPA P
> —EWe1_TPA EW 110D EW TP FW PORT1_TPA_N
[ —EWP1_TeR EW 110D EW TP FW PORT1_TPB_P
EW P1_TPR EW 110D EW TP FW PORT1_TPB_N
Port O and 2 Not Used

32 36

36 37

36 37

38 40

38 40

38 40

38 40

SYNC MASTER=K91 M._B SYNC DATE=0//22/ 2010
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Di spl ayPor t

Si gnal

Const

raints

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page.

T29 |1 2C Si gnal

Constraints

VWW - 8 AP TOPD T EE . VT

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T29_12C 558 * =55_0HM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

T29_12C

*

=2x_DI ELECTRI C 2

T29 SPI

Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
T29_SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
T29_SPI * =2x_DI ELECTRI C 2
T29/ DP Connector Signal Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T29DP_80D * =80_CHM DI FF|  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
T29DP_100D * =100_OHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF |

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

T29DP * =5x_DI ELECTRI C ? T29DP TOP, BOTTOM| =7x_DI ELECTRI C
SOURCE: Bill Cornelius’s T29 Routing Notes
T29 1 C Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D DP_85D DiSPLAYPORT | DP.T29SNKO M._C P<3..0> 41
D DP_85D DiSPLAYPORT | DP.T29SNKO M. _C N<3..0> (451
[O—DR_T29SNK0 M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> .
[O—DB_T29SNKO_M DP_85D DisPLAYPORT | DP.T29SNKO M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C P 6 33 79
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 6 33 79

> 0_AUXCH DP_85D DI SPLAYPORT | DP._T29SNKO_AUXCH P 6 33

> Q_AUXCH DP_85D DisPLAYPORT | DP.T29SNKO AUXCH N .
[ DP_85D DiSPLAYPORT | DP_T29SNK1 M. _C P<3..0> 41
D DP_85D DiSPLAYPORT | DP_T29SNK1 M. _C N<3..0> 451
CO—DR_T295NKI1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> .
[O—DR_T29SNK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C P 6 33 79
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 6 33 79
[O—DB_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH P .
O—DR_T29SNK1_AUXCH DP_85D DI SPLAYPORT | DP.T29SNK1_AUXCH N 6 33
[ DP_85D DisplAYPoRT | DP_T29SRC M._C _P<3. . 0>
D DP_85D pispLayport | DP.T29SRC ML_C N<3. . 0>
D DP_85D pispLAayporT | DP.T29SRC AUXCH C P
D DP_85D pispLAayporT | DP.T29SRC AUXCH C N
D T29 12C 558 | T29 12C 12C T29_SCL 33 48 85
D T29 12C 558 | T29 12C 1 2C T29_SDA 33 48 85
O I29_SPl_aK T29_SPI_55S | T29_SPI T29_SPI _CLK a3

_SPI_ T29 SPI_55S | T29 SpI T29_SPI _MOSI 33
o129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO 33
O—29.SPL_CS | T29 SPI_55S | T29 SpI T29_SPI _CS_L a3
[ T29DP 80D T29DP T29 R2D C P<3..0> PR
D T29DP 80D T29DP T29 R2D C N<3..0> PR
D T29DP_100D T29DP T29 D2R P<3..0> PR
D T29DP_100D T29DP T29 D2R N<3..0> PR

Only used on hosts supporting T29 video-in

9/ DP Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
129 R T29DP 80D T29DP T29_R2D P<0>
O—I22 R0 T29DP 80D T29DP T29_R2D N<O>
129 R2D1 T29DP_80D T290P T29_R2D P<1>
o129 R2D1 T29DP 80D T29DP T29_R2D N<1>
= T29DP 80D T29DP T29_R2D C F P<1..0>
[ T29DP_80D T29DP T29_R2D C F N<1..0>
29 R0 T29DP_100D T29DP T29_D2R _C P<0>
129 R0 T29DP_100D T29DP T29_D2R _C N<O>
129 2RI T29DP_100D T290P T29_D2R C P<1>
o129 2RI T29DP_100D T290P T29_D2R C N<i1>
= T29DP_100D T29DP T29DPA D2R1_AUXCH P
[ T29DP_100D T29DP T29DPA D2R1_AUXCH N
[ T29DP 80D T29DP DP_SDRVA M._C P<3..0>
= T29DP 80D T29DP DP_SDRVA M._C N<3..0>
[ T29DP 80D T29DP DP_SDRVA M._R P<3..0>
= T29DP 80D T29DP DP_SDRVA_M._R N<3..0>
[O—DE_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2>
O D2 SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._N<2..0: 2>
CO—D2SDRVA M _aDD T29DP 80D T29DP DP_SDRVA M._P<3..1: 2>
CO—D2SDRVA M _aDD T29DP 80D T29DP DP_SDRVA M._N<3..1: 2>
[O—DE_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH P
[O—DE_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_ AUXCH N
= T29DP 80D T29DP DP_SDRVA AUXCH C P
[ T29DP 80D T29DP DP_SDRVA AUXCH C N
[ T29DP 80D T29DP T29DPA_M__P<3. . 0>
[— T29DP 80D T29DP T29DPA M._N<3. . 0>
[ T29DP 80D T29DP T29DPA M._C P<3.. 0>
= T29DP 80D T29DP T29DPA_ M. _C N<3.. 0>
= T29DP 80D T29DP DP_A EXT_AUXCH P
[ T29DP 80D T29DP DP_A EXT_AUXCH N
D I2o R T29DP_80D T290P T29_R2D P<2>
O—Ro R T29DP_80D T290P T29_R2D N<2>
D—I29 RDa T29DP 80D T29DP T29_R2D P<3>
O I29 RDa T29DP 80D T29DP T29_R2D N<3>
= T29DP_80D T29DP T29_R2D C F_P<3..2>
[— T29DP_80D T29DP T29_R2D C F _N<3. . 2>
D129 2R T29DP_100D T290P T29_D2R C P<2>
—R29 R T29DP_100D T29DP T29_D2R _C N<2>
129 2R3 T29DP_100D T29DP T29_D2R C P<3>
D129 2R3 T29DP_100D T29DP T29_D2R C N<3>
[ T29DP_100D T29DP T29DPB_D2R3_AUXCH P
= T29DP_100D T29DP T29DPB_D2R3_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_M._C P<3..0>
[ T29DP 80D T29DP DP_SDRVB_M._C N<3..0>
= T29DP 80D T29DP DP_SDRVB_M._R P<3..0>
[ T29DP_80D T29DP DP_SDRVB_M._R N<3..0>
CO—D2_SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M__P<2..0: 2>
O D2 SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M._N<2. . 0: 2>
O D2 SDRVBE M _ODD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
CO—D2SDRVB M _aDD T29DP 80D T29DP DP_SDRVB_M._N<3. . 1: 2>
O DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH P
[O—DE_SDRVE AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_AUXCH C P
= T29DP 80D T29DP DP_SDRVB_AUXCH C N
[ T29DP 80D T29DP T29DPB_M._P<3. . 0>
= T29DP 80D T29DP T29DPB_M.__N<3. . 0>
[— T29DP 80D T29DP T29DPB_M._C P<3.. 0>
[ T29DP 80D T29DP T29DPB_M._C N<3. . 0>
[ T29DP_80D T29DP DP_B_EXT_AUXCH P
= T29DP 80D T29DP DP_B EXT_AUXCH N

6 85 86

6 85 86

85 86

85 86

85 86

85 86

Only used on dual -port hosts.
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SMBus Net
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Properties

PHYSI CAL_RULE_SET LAYER &L%E%NE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W™

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC A_S3_ | SMB_50S SMVB SMBUS_SMC A _S3_SCL 631 45 48 54
. SMC A_S3_ | SMB_50S SMB SMBUS_SMC _A_S3_SDA 631 45 48 54
. SMC B SO | SMB 508 SMB SMBUS _SMC B_SO_SCL 45 48 51
_SMC_B_S0_ SME_50S SV B DA 45 a8 51
. SMC. 0_S0_ | SMB_50S SMVB SMBUS_SMC 0_S0_SCL 631 45 48 51
. SMC. 0_S0_ | SMB_50S SMB SMBUS_SMC 0_S0_SDA 631 45 48 51
_SMC,__BSA_ |sve s0s  Isvm | SMBUS SMC BSA SCL 6 45 48 63 64
, SMC BSA_ SMB_50S SMB SMBUS_SMC BSA SDA 6 45 48 63 64
, SMC | - SMB_50S SVB SMBUS SMC MGMT_SCL 45 48 103 104
, SMC | — SMB_50S SMB SMBUS SMC MGMT_SDA 45 48 103 104
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TO1_DI EEPAI R CHGR CSI _P 61
[ 1TOl DI EEPAIR CHGR CsSlI _N 64
[O—CHGR CSO 1TOI_DI EEPAI R CHGR CSO P 61
D 1TOl DI EEPAIR CHGR CSO N 64

SYNC MASTER=K1/ M.B

SYNC DATE=05/ 14/ 2010 A

"~ SMC Constr ai

nts

d} Appl e I nc.
®

i
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GDDR5 FB A Net Properties

GDDR5 Frame Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
GDDR5_45R50SE * =50_OHM SE =50_OHM_SE =50_OHM_SE 12.7 WM =STANDARD =STANDARD
GDDR5_45SE * =45_CHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
GDDR5_CLK * =5x_DI ELECTRI C 2
GDDR5_CMVD * =2x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C 2
GDDR5_EDC * =7x_DI ELECTRI C 2
Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
DP_85D * =85_CHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
LVDS_85D * =85_CHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C o
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM | =4x_DI ELECTRI C

LVDS intra-pair matching should be 0.127 mm
Di spl ayPort/ TMDS intra-pair matching should be 0.127mm
DI spl ayPort AUX CH intra-pair matching should be 0.127mm  Max | ength 330.2mMm
Max | ength of LVDS/ Di splayPort/TMDS traces:

13 inches.

SQURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04.

Pairs should be within 0.508mm of entire channel.
Inter-pair matching should be wi thin 2.54cm

Max Length 241. 3mm

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PDLOPDTYWE . VI]

3

[O>—EBA0_QK GDDRS_80D GDDRS_ ALK FB AO_CLK P 76 77
[OO—EBA0 K GDDRS_80D GDDRS_ QLK FB _AO_CLK N 76 77
[O—EBAL QK GDDRS_80D GDDR5 QLK FB_Al1 CLK P 76 77
O—EBALaK CGDDR5_80D CGDDR5_C1 K EB_A1_CLK N 76 77
O—fBA o | GOORS 45RS0SE | GDDRS OMD FB_AO_A<8. . 0> 76 77
OO—fBAaL o | GhORS 45RS0SE | GDDRS OMD FB_Al_A<8..0> 76 77
[ =W e ! | GDDRS_45R50SE | GDDRS CVD FB AO_ABI _L 76 77
DO—EBAa o | cooRs 4smsosEcooes oo | FB AL ABI L 76 77
OD—EBs o | cooRs 4smsosEcooRs oo | FB A0 RAS L 76 77
CO—fEBAaLawn | GRS ASRS0SE | GDDRS VD FB_Al1_RAS L 6 77
D—EBsan | cooes 4sesosEcooes oo | FB A0 CAS L 76 77
O—ErALan | GDDR5 45R50SE | GDDRS CMD FB_Al1_CAS L 6 77
O—EBs o | cooes 4sesosE|cooes oo [ FB A0 VE L 76 77
D—Eea o | cooes 4smsosE|cooRs oo [ FB AL WE L 76 77
[O—EBA0 QD | GDDR5 45R50SE | GDDRS CWMD FB AO_CKE L 76 77
DO—EBAa o | cooRs 4smsosecooes oo | FB AL CKE L 76 77
OD—EBsan | cooes 4spsosEcoors oo [ FB A0 GS L 76 77
OD—EBAL QD | GhDRS 45RA0SE | GDDRS QWD FB_Al_CS L 76 77
[—EB_AQ_EDCD GDDR5_45SE GDDRS_EDC. FB_AO0_EDC<0> 76 77
> EB_AQ_EDC1 GDDR5_45SE GDDRS_EDC FB_AO0_EDC<1> 76 77
> —EBAQ_EDC2 GDDR5_45SE GDDRS_EDC. FB_AO0_EDC<2> 76 77
> —EB_AQ_EDCE GDDR5_45SE GDDRS_EDC FB_AO0_EDC<3> 76 77
= —EB_Al_EDXD GDDR5_45SE GDDRS_EDC. FB_Al_EDC<0> 76 77
D> —EBAL_EDC1 GDDR5_45SE GDDRS_EDC FB_Al_EDC<1> 76 77
»—EB AL EDC2 GDDR5_45SE GDDRS_EDC. FB_Al_EDC<2> 76 77
[O—EFB AL EDG GDDR5_45SE GDDRS_EDC. EB_Al_EDC<3> 6 77
chors pata | FB_AO_DBI _L<0> 6 7
chors pata | FB _AO_DBI_L<1> 76 77
chDrs DATA | FB_AO_DBI _L<2> 76 77
chors pata | FB_AO_DBI_L<3> 76 77
_A1_DBI_| _ conrs_pata | FB A1 DBl L<0> 6 7
D —EBAL DAL L1 GDDR5_45SE chors pata | FB A1 DBl _L<1> 76 77
C»>—EBAL DRI 12 GDDR5_45SE chors pata | FB A1 DBl _L<2> 76 77
L Al_DBI | GDDR5_45SE chors pata | FB A1 DBl _L<3> 6 7
[O—EB_AD_ WL KO GDDRS_80D GDDRS_CMVD FB_AO0_WCLK P<0> 76 77
[O—EBAQ WL KO GDDRS_80D GDDR5_CMVD FB_AO0_WCLK N<O> 76 77
O—EBA0 Wil K1 CGDDR5_80D CGDDR5_CVD EB_AO_WCLK P<1> 76 77
[O—EBAQL WO KI GDDRS_80D GDDR5_CMVD FB_A0_WCLK N<1> 76 77
[O—EBAL W KO GDDRS_80D GDDRS_C\VD FB_Al_WCLK P<0> 76 77
[O—EBAL W KO GDDRS_80D GDDRS_C\VD EB_A1_WCLK N<O> 6 77
[O—EBAL WO KI GDDRS_80D GDDRS_CMVD FB_A1_WCLK P<1> 76 77
[O—EBAL WIKI GDDRS_80D GDDRS_CMVD FB_A1_WCLK N<1> 76 77
[O—FEB_AQ_DQ BYTEQ | GDDR5_45SE chors pata | FB_AO0_DQ<7. . 0> 76 77
CO—EBA0_DQBYTF1 | GDDRS_45SE chors pata | FB_AO0_DQ<15. . 8> 6 7
O FB A0 DQBYTE2 | GDDRS 45SE coprs_pATA | FB_AO_DQ<23. . 16> 76 77
[O—EBALDQEYTEZ | GDDRS 45SE coprs_pATA | FB_AO_DQ<31. . 24> 76 77
[O—EB-AL_DQ BYTEQ | GDDR5_45SE chors pata | FB A1l _DQ<7. . 0> 76 77
[O—EB_AL_DQ BYTE1 | GDDR5_45SE chDRs DATA | FB_Al1_DQ<15. . 8> 76 77
[O—EBALDQEYTE2 | GRS 45SE copRs_DATA | FB_Al_DO<23. . 16> 76 77
CO—EB-ALDQBYTES | GDDRS _45SE chors pata | FB A1 _DQ<31. . 24> 6 7
CO—EBABRESET CGDDR5_45R50SE | GDDRS_CMD FB RESET L 76 77 78
MUXGFX Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
OD—L\Ds A QK LVDS 85D LVDS LVDS A CLK P a4 88
OD—L\Ds A aK LVDS 85D LVDS LVDS A CLK N s 88
[O—LVDS A DATA LVDS 85D LVDS LVDS A DATA P<2..0> a4 88
[O—LVDS A DATA LVDS 85D LVDS LVDS A DATA N<2..0> s 88
O—L\Ds B Ak LVDS 85D LVDS LVDS B CLK P s 88
DL\ B aAK LVDS 85D LVDS LVDS B CLK N s 88
[O—LVDS_B DATA LVDS 85D LVDS LVDS B _DATA P<2..0> 4 88
[O—LVDS B DATA LVDS 85D LVDS LVDS B _DATA N<2..0> s 88
[ LVDS 85D LVDS LVDS CONN A CLK F P o 83
[ LVDS 85D LVDS LVDS CONN A CLK F_N .
D LVDS_85D LVDS LVDS CONN B CLK F P 6 83
[ LVDS 85D LVDS LVDS CONN B CLK F_N .
[ LVDS 85D LVDS LVDS CONN A CLK P 83 84
[ LVDS 85D LVDS LVDS CONN A CLK N 83 84
D LVDS_85D LVDS LVDS CONN A DATA P<2..0> 65384
[ LVDS_85D LVDS LVDS CONN A DATA N<2..0> 65384
[ LVDS 85D LVDS LVDS CONN B CLK P 83 84
[ LVDS 85D LVDS LVDS CONN B CLK N 83 84
D LVDS 85D LVDS LVDS CONN B DATA P<2..0> 65354
[ LVDS_85D LVDS LVDS CONN B _DATA N<2..0> 65384

GDDR5 FB B Net Properties

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL seacine
O—EBBO_ QK GDDRS_80D GDDRS_ QLK FB_BO_CLK P 76 78
CO—EB B0 QK GDDRS_80D GDDRS_ QLK FB_BO_CLK N 76 78
CO—EBEBLOK GDDRS_80D GDDRS_ QLK FB_Bl1_CLK P 76 78
CO—EBBlL AK CGDDR5_80D CGDDR5_C1 K FB_Bl1_CLK N 76 78
L B0_ | GhDR5_45R50SE | cbprs_ovp | FB BO_A<8. . 0> 6 78
CO—EBEBL QD GDDRS_45R50SE | GDDRS_CWVD FB Bl_A<8..0> 76 78
L B0 | cDDRs_45RS0SE | GhoRs_avp | FB BO_ABI L 76 78
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl_ABI L 76 78
L B0_ | coprs_45R50SE | aoors avp [ FB BO RAS L 7678
O—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl1_RAS L 76 78
L B0_ | coprs_45Rs0SE | aoors avp [ FB BO_CAS L 7678
CO—EBBL QD GDDRS_45R50SE | Ghors_ovp | FB Bl CAS L 6 78
L B0_ | copRs_45R50SE | aoors avn [ FB BO WE L 7678
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD EB_Bl1_WE L 76 78
L B0 | coDRs_45RS0SE | Ghors_avp | FB BO_CKE L 76 78
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl_CKE L 76 78
L B0_ | coprs_45RS0SE | aoors avn [FB BO CS L 7678
CO—EBBL QD CGDDR5_45R50SE | GDDRS CVD FB Bl1_CS L 76 78
O—EB_B0_EDCD GDDR5_45SE GDDRS_EDC. FB_BO_EDC<0> 76 78
[=T>—EB_B0_EDC GDDR5_45SE GDDRS_EDC FB_BO_EDC<1> 76 78
C>—EB_B0_EDC2 GDDR5_45SE GDDRS_EDC. FB_BO_EDC<2> 76 78
[=»—EB_B0_EDC3 GDDR5_45SE GDDRS_EDC FB_BO_EDC<3> 76 78
=D»—EB_B1_EDXD GDDR5_45SE GDDRS_EDC. FB Bl EDC<0> 76 78
C>—EB_B1_EDCI GDDR5_45SE GDDRS_EDC. EB_B1_EDC<1> 76 78
»—EB_B1_EDC2 GDDR5_45SE GDDRS_EDC. EB_B1_EDC<2> 76 78
CO—EBB1_ED3 GDDR5_45SE GDDRS_EDC. EB_B1_EDC<3> 76 78
. B0_DBI_ | GDDRS_45SE chors pata | FB_BO_DBI _L<0> 6 78
D>—EB_B0 DAl 11 GDDR5_45SE chors pata | FB_BO_DBI_L<1> 76 78
B BO DR chDrs pATA | FB _BO_DBl _L<2> 76 78
chors pata | FB_BO_DBI _L<3> 6 78
chors pata | FB_B1_DBI _L<0> 6 78
chors pata | FB Bl _DBI_L<1> 6 78
chors pata | FB_B1 DBl _L<2> 6 78
O EBB1 DAl 13 GDDR5_45SE chors pata | FB_B1 DBl _L<3> 76 78
[CO—EB_B0_ WO KO GDDRS_80D GDDRS_C\VD FB BO_WCLK P<0> 76 78
CO—EB_B0 WO KO GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<0O> 76 78
CO—EBB0 WOl KI GDDRS_80D GDDRS_C\VD EFB_BO_WCLK P<1> 76 78
CO—EBB0 WO K GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<1> 76 78
CO—EBBL WiKO GDDRS_80D GDDRS_C\VD FB_Bl1_WCLK P<0> 76 78
CO—EBBlL WO KO CGDDR5_80D CGDDR5_CVD EB_Bl1_WCLK N<0O> 76 78
CO—EBBL WKl GDDR5_80D GDDR5_CMVD FB Bl_WCLK P<1> 76 78
CO—EB Bl i K GDDR5_80D GDDR5_CMD FB Bl_WCLK N<1> 76 78
CO—EB_B0_DQ BYTEQ | GDDRS_45SE chors pata | FB_BO_DO<7. . 0> 76 78
CO—EBBODQBYTFl | GDDRS 45SE chors_pata | FB_BO_DO<15. . 8> 6 78
CO—EB_BO_DQ BYTE2 | GDDRS_45SE chors _pata | FB_BO_DO<23. . 16> 76 78
CO—EB_B0_DQ BYTE3 | GDDRS_45SE chors _pata | FB_BO_DO<31. . 24> 76 78
O—EB_B1_DQ BYTEQ | GDDRS_45SE chors pata | FB_B1_DO<7. . 0> 76 78
[O—EB_B1_DQ BYTE] GDDR5_45SE coors_DATA | FB_B1_DQ<15. . 8> 76 78
CoO—EBBLDQBYTE2 | GDDRS 45SE conrs_pATA | FB Bl DQ<23. . 16> 6 78
CO—EBBLDQBYTE3 | GDDRS 45SE chors pata | FB Bl _DO<31. . 24> 6 78
Whi stler Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
DU a KM CK SIONS5S| CK SIow GPU_CLK27M 0
[O—CRU A KIoM K SION55S| QK SION GPU_CLK100M 70
OO LDS EGA QK LVDS 85D LVDS LVDS EG A CLK P 70
OO LDS EGA QK LVDS 85D LVDS LVDS EG A CLK N 70
O—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA P<2..0>
CO—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA N<2..0> ,
CO—L\DS_EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3>
CO—L\VDS EG A DATAZ LVDS 85D LVDS NC LVDS EG A DATA N<3>
CO—L\VDS EG B DATA LVDS 85D LVDS LVDS EG B DATA P<2..0>
CO—L\DS EG B DATA LVDS_85D LVDS LVDS _EG B_DATA N<2..0> 4
CO—L\VDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B DATA P<3>
CO—L\VDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B _DATA N<3>
oM DP_85D pispLayport | DPEXTA M._C P<3. . 0>
= DP_85D pispLayport | DPEXTA ML_C N<3. . 0>
O—DeAUX CH DP_85D pispLayport | DPEXTA AUXCH C P
[ DP_85D pispLayport | DPEXTA AUXCH C N
O—DeAUX CH DP_85D nsplaypert | DPEG AUX CH P
[ DP_85D piseLayport | DPEG AUX CH N

SYNC MASTER=K91 M._B

SYNC DATE=0//21/ 2010

GPU (Wi st er) CONSTRAI NTS

d} Appl e I nc.
®

D

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON
PROPRI ETARY Pl
THE POSESSOR AGREES TO THE

FOLLOW NG

LE COVPUTE

CONTAI NED HEREIN | S THE

ERTY_OF APP R, | NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED
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99 OF 105
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K92 Speci fi Net Properties o )
e K92 Specific Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
NET_TVPE
SENSE_1TOL_55S * =1: 1_Di FFPAI R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R [ — ENET_100D ENETCONN. ENETCONN P<3..0> a7 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— o0 . ENETCONN N<3.. 0>
THERM 1TOL_55S i =11 DI FFPAI R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R | — EAELL000 EREL & [Z»—PCOLE_EXCARD ROD PCl E_85D PO E PCl E EXCARD R2D P 632
DI FFPAI R * 1:1_DI FFPAI R 1:1_DI FFPAI R 1:1_DI FFPAI R 1:1_D FFPAI’R o D ENSEDLEERALE ERSE_1 101 ENSE v G 9068 EQ Ffﬂgr) EQLE PC‘ E RD mD N 632
i i - il — — ENSE_1TC1 EnsE VOCSASO CS N 49 65 [=»—PCLE_EXCARD PR PCIE 85D PCILE PCl E EXCARD D2R P 616 32
AUDI CDI FF * =1:1_DiFFPAIR 0.1 M1 0.1 M1 10 WM 0.1 M 0.1 M O —sese nieeealr ENSE_1TOM ENSE VCCSAI SNS R P 29 [ PCl E_85D PCE PCl E_EXCARD D2R N 6 16 32
= ENSE_1TM ENSE VCCSAI SNS_R_N 9 PCl E_EXCARD R2D PCl E_85D PCIE PCl E_EXCARD R2D C P 16 32
SPACH NG RULE. SeT AvER LINE-TO LI NE SPAG NG o NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG _RULE_SET CO—SEMsEniErpaR ENSE_1TQ1 ENSE ISNS 1V5 S3 R P 29 - PCl E_85D PO E PCl E EXCARD R2D C N 16 32
— ' I o R o [ ENSE_1TQ1 ENSE ISNS 1v5 S3 R N 9 [=>—POE CLK100M EXCARDl Q1K POIE 90D | QLK POE PCl E_CLK100M EXCARD CONN P s 2
sense . =2:1_sPACI NG B Fucar bk G0 P2m [ s neeea —— — CPUVCCI OS0_CS P w70 QK POE 90D | QK PO E PCI E_CLK100M EXCARD CONN N s s
THERM N 2.1 SPACI NG P CPU_VCCSENSE G\D * GND_P2MM [ — ENSE 171 ENSE CPUVCCI OS0_CS N 49 70
S S— [>—sese oeeenn . st CPUVCCI O SNS R P w
AUDI O * =2: 1_SPACI NG ? [ ENSE_1TCn ENSE CPUVCCI O SNS R N a0 [=>—BCLE_QLKI00M AP K PCE 90D | QK POE PCl E_CLK100M AP_CONN_P 6 31
[CO—sewse oeeean ENSE_1TCH EnsE GPUI SENS N 0 = QK POE 90D | QK PAE PCl E_ CLK100M AP_CONN N 63
= ENSE_1TCM ENSE GPUI SENS P 49 D 1TOl DI EEPAI CHGR CSI _R P 64
— [CO—sese oeeean ENSE_1TM ENSE ISNS 1V5 S3 N 9 67 D 1TOl_DI EEPAI CHGR CSI _R N o4
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ [ ENSE_1TCM ENSE ISNS 1V5 S3 P 49 67 D 1TO1_DI EEPAI CHEGR CSO R P 50 64
er ‘ oL P NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—sewse nieeealr ENSE 1T ENSE L SNS_Al RPORT P 31 103 D 1TO1_DI EEPAI CHGR CSO R N 50 64
oM — - - e = S ense LSNS Al RPCRT N s > (ss e e s - USB2_EXTA_MUXED P .
— = - D—sesseneeeae v e I SNS PP1VO_SOGPU P 109 > (USE_ExTA) L6 psn e USB2 EXTA _MUXED N 2
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT = ENSE_1TOn ENSE I SNS PP1VO SOGPU N 103 [ (USB_EXTA) SR AS0. 58 UsSB2 LT1 P a2
GND * STANDARD ? o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULé SE‘T @ ENSEDLEERALR ENSE_ 1101 ENSE LSNS PPLVE SOGPU P 03 D {lRRfFXTA\ LSB.ASD — USB2 LTl N 2
_ — — — — — R = ENSE_1TQ1 ENSE I SNS PP1V8 SOGPU N 103 (- USB_850 use CONN _USB2_BT_ P
OLK_PCIE oo i G\D_P2MM [D—SEsEnierpalR ENSE_1TQ1 ENSE I SNS HDD N a1 103 D USB_850 use CONN _USB2_BT_N
PO E @D . @D P2 = ENSE_1TQ1 ENSE | SNS HDD P a1 103 [ (UsB EXTR) USB_850 use USB LT2 P P
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT — [CED—SENSEDLEERALR ENSELTOL ENSE LSNS PRLVS SOGPU P 103 [ — LSE 850 use USB_LT2_N a2
SROE ' _ SATA an . GND_P2MM = ENSE_17C1 ENSE I SNS PP1V5_SOGPU N 103 =D USB_EXCARD LS gsD =y USB_EXCARD P o 24 a2
G\D_P2MM * 0.20 W 1000 . . R o P [ZD—SesseneepalR ENSE_1TOn ENSE I SNS LCDBKLT N 89 103 SR AS0. 58 USB_EXCARD N 6 24 32
- - = ENSE_ 171 ENSE L SNS_LCDBKLT P 89 103 [ USB_EXCARD Use_gsn use USB2_EXCARD_CONN_P 632
PR Pawm 020 vm 1000 OLK_PCIE SB_POVER i PWR_P2MM [ —SENSE_ D EFPALR ENSE_1TQ1 ENSE I SNS ODD N a1 103 [las USB_850 use USB2_ EXCARD CONN_N .
=== ISNS oD P
e SATA SB_POVER * PVIR_P2MM = ENSELTOL ENSE s = —(USB EXTQ) USB_850 use USB LT3 P .
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET o - | SNS HS COVPUTI NG P e & - USB LT3 N
ENSE_DI FEPALR ENSE_1T e s ssn use
— e J— . P2 CD ° == °
MEM_CLK GND * G\D_P2MM 370 ENSE_1TQ1 ENSE I SNS HS COMPUTI NG N 50 USB TPAD R P
s8_g s
—— ease nuereale exse 17 e I SNS HS GPU P w0 = — . USE TPAD R N >
MEM_CVD e . QD_P2vm D D s ssn use 53
— [ e ENSE_1TQ1 ENSE I SNS HS GPU N s0
MEM_CTRL GND * G\D_P2MM CD—SENsEDEERAIR ENSE_1TO1 ENSE I SNS HS OTHER P 50
P . N o — N e ENSE 2TCR ENeE | SNS HS OTHER N s
- il NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET ([(ZD—SENSE_DLEERALR ENSE_1TQ1 ENSE CPU MWP_I SNS1_P 50 68 69 PP3V3 S5 287587710730732°35%34%35 193 43¢
B CPULMVP_| SNS1_N [ B_POIER 7707105073352 88 18
MEM DQS ao GND_P2MM Vs . R P ey ENSE_1TOL ENSE 50 09 B_PONER PP3V3_S0 817%%2783735 %36 °20°52"35 3630
- [ED—sewse oeeean ENSE 1TOH ENSE CPU MP I SUMR P s [ m— 30741%48%43° 4550 51 52 5457
CPUL MVP_I SUM R_N | m— ELBVER PPLVS S3RSO 772 108 % T
[ ENSE 17N ENSE 0 . D
ALLON ROUTE == CD—sesse neeeae ENSE 1701 ENSE CPU MVP_I SNS P s
PHYSI CAL_RULE_SET LAYER R? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ON LAYE _— [lncie ENSE_1TO1 ENSE CPU MWP_1 SNS N 50
MEM_40S * 0.09 MV 100 M L CED—SENSEDLEERAIR ENSE_1TQ1 ENSE CPUI MWP_| SNS1G P 50 69 =
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE m ENSE 1TO1 ENSE CPUI MWP | SNS1G N 50 69
MEM_ 72D * 0.09 MV 100 M L [EZD—SENSE_DIEEPAIR ENSE_1TQ1 ENSE CPU WP _I SUMG R P 50
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ @ ENSE 1TO1 ENSE CPUl WP | SUMG R N s0
PClI E_85D * 0.09 MV 10 mMm [ED—SENSE DIEERAIR ENSE_1TQ1 ENSE CPU WP _1 SNS1G R P 50 NET_TYPE
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE N @ ENSE 1TO1 ENSE CPU MVP | SNS1G R N s0 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
UsB_85D TOP 0.1 MM 500 M L [ SENSE DIEERAIR ENSE_1TQ1 ENSE | SNS PP1VO_SOGPU R P 103
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE e ENSE 17N —— | SNS PP1VO SOGPU R N 03 [CO—SENS= DIEFPALR THERM1TQI ALbld gg"'&l’:‘; g P 51
— H N
CPU_27P4S BOTTOM 0.23 W 100 ML [=D—sesse nieeeae ENSE_1TM Ense | SNS_PP1V8_SOGPU R P. 108 [ m— THERM1TOL LHERM U THE - st
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = ENSE 1TO0 — | SNS PP1V8 SOGPU R N 103 [CD——SEnsE DeaR THERM 1TOL THERM = T'_ER'VD N 9 51
[—sess neeen s ENSE_1TCl EnsE I SNS PP1V5 SOGPU R P 10 = THERI 1 T0L THERM RVD o5
ENSE_DI EEPAI R THERM 1TQ1 THERM GPUTHVENS D P 51
EED ENSE_1TQL ENSE I SNS PP1V5_SOGPU R N 103 [ — CPUTHVENS D N
[—seuss o n ENSE_17O1 ENSE I SNS Al RPORT R P 10 | m— TEEEMLTOL LHERM st
[ — ENSE_DI EEPAI R THERM 1TQL THERM GPU TDI ODE P 51 79
= ENSE 1T ENSE I SNS Al RPORT R N 103
[ — THERM 1TQL THERM GPU TDI ODE N 51 79
(30 SENSE DI EEPALR ENSE 1T ENSE ISNS HDD R P 108
| SNS HD R N [D—sease nieeeAlR THERM1TOI THERM T29 THERVD P a3 51
= ENSELTOL ENSE 109 T29 THERVD N
[D—sesse nieeale ENSE_1TCH ENSE | SNS ODD R P 108 = TEERM.LTOL LHERM st
= ENSE_1TQ1 ENSE ISNS ODD R N 103
K92 Speci fi clNgt Pr oper'ﬁll es
[ — ENSE_DI EEPAI R ENSE_1TQL ENSE | SNS PP3V3 S3 P oes ,Ur) Ot ave
I SNS PP3V3 S3 N
[ —ananeeas oo EE Do Bl MCP o1 62 | — ERSE_1 101 ENSE 204
= Bl MC N CD—sese o eeen ENSE_1TCl ENsE I SNS PP3V3 S5 N 1o
- 61 62 ENSE 1T ENSE | SNS PP3V3 S5 P 104
CD—Aapaneeae oo e Do AUD LOL R P w0 =
o . AD LOL R N [ —sese nieeealR ENSE 1T ENSE | SNS PP5V S3 N 104
D Dl o) EE Lol 58 60 ENSE 1T EneE I SNS PP5V S3 P 108
CD—Anaoceas Dl o) EE o AD LR RP 57 60 D
AUD LO2 R N [mecon ENSE_DI EEPAI R ENSE_1TQL ENSE | SNS PP1VO5 SOPCH N 104
o o
D HOLCOLEE - oo ENSE_1701 Ense | SNS_PP1V05_SOPCH P 108
CD—ananeeae oo e 0o AU LGB R P 5 o0 =
AUD LGB R N [T —sexse nieeeae ENSE 1T ENSE I SNS PP5V S0 N 104
o o
h : . I . CD - . o AD L2 L P o %o = ENSE_1701 Ense | SNS PP5V SO P 108
\DiQ D EFPALR Dl o) EE ol
G aphi cs , SATA Constrai nt Rel axati ons = AD LG LP - ——— - SN cPU DoR
= S — AD MCINR P o0 o ENSE_1701 Ense | SNS CPU DDR P 108
. . . . \DiQ D EFPALR Dl o) EE o 57 62
Alternate diffpair wdth/gap through BGA fanout areas (95-ohmdiff) =
— = LD DI EE Worel AUD M C INR N 57 62
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET = DI Q DI EEPAIR DI O EE W) AUD MC INL P 57 62
R S R - = Dl o) EE o AUD MC INL N 57 62
VS8 ol M C>—ananesas vorcrvee oo SPKRAVP BL IN L P w0
DP_85D BGA 100_DI FF_BGA D DL DI EE DO SPKRAMP_BL_I N L_N 60
A 90D o0 e oo ED—Anaoeeas Dl o) EE o SPKRAMP FL IN L P 0
SATA90 e oo ‘»GA fl Dl o) EE o SPKRAMP FL IN L N 0
CLK_PCI E_90D BGA 100_DI FF_BGA D—Anaoceas Dl o) EE o SPKRAMP_ BR IN L_P 0
= Dl o) EE o SPKRAMP BR IN L N 0
[ED—Aanaoceas Dl o) EE o SPKRAMP FR IN L P 0
Menory Constraint Rel axations o o Se ER LN LN .
[CD—apaneeae oo e o SPKRAMP LFE IN L P o0 SYNC VASTER=KOL M.B SYNC DATE=07/ 227 2010
Allow 0.127 nmm necks for >0.127 nmlines for ARD fanout = LOLCOLEE L SPK LFEIN LN *© i 3 ;
- - . — QoA . oo SSMP375BL IN P s Proj ect Specific Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = UDL o0l EE Do SSMR375BL IN N 60 D
= 7S5FL_IN P
LD Q DI EEPAIR LD DI EE. Worel SSMR3 60
VEM 720 sorrem 0. 127 M 635 W [l Dl o) EE Do SSMP375FL IN N 0 / \Opl e Inc.
MEM 85D TP 0.1 ™M 6.35 MM @ —Anaoceas Dl o) EE Do SSMP375BR I N P 0 (<)
= UDI Ol EE LDl o SSM2375BR IN N 60 NOTI CE OF PROPRI ETARY PROPERTY:
[D—ADQDEERAR LD DI EE. ool SSM2375FR IN P 60 THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
= LDl ODI EE LDl Q SSMR375FR I N N 60 THE POSESSOR AGREES TO THE FOLLOW NG
[T AUDQ DI EEPALR Dl o) EE o SSMR375LFE I N P 0 | TO MU NTAIN TH S DOCUVENT | N CONFI DENCE 108 OF 132
SSMR375LFE | N N Il NOT TO REPRODUCE OR COPY I T
D LD COLEE — £ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 100 O: 105

8 7 6 5 4 3 2 1



http://laptopblue.vn/

8

7

K92 Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

SYNC MASTER=K1/ M.B

SYNC DATE=05/ 14/ 2010

T

PCB Rul e Definitions

@ Appl e I nc.
®

D UN| T GRO
BOARD LAYERS BOARD AREAS BAEPIMAS | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10, | SL11, BOTTOM NO_TYPE, BGA mw 15.5.1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT . ¥ =50_OHM SE =50_OHM SE 10 mv 0 M 0 M DEFAULT . 0.1 M 2 . . BGA PO72_SPACE
STANDARD * Y =DEFAULT =DEFAULT 10 mv =DEFAULT =DEFAULT STANDARD * =DEFAULT ?
_ BGA_P1MM * =DEFAULT 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
il BGA_P2MM * =DEFAULT ?
27P4_OHM_SE TOP, BOTTOM ¥ 0.310 Mv 0.095 MM -
_ PO72_SPACE . 0.071 M ?
27P4_OHM_SE * Y 0.250 MM 0.1 M =STANDARD =STANDARD =STANDARD
_ SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
_RULE_ ON CAYER? i _ 2X_DI ELECTRI C * 0.140 MM
37_OHM SE TGP, BOTTOM ¥ 0.185 Mv 0.095 MV SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
— . = = 3X_DI ELECTRI C * 0.210 MM
37_OHM SE . ¥ 0.155 Mv 0.090 MM =STANDARD =STANDARD =STANDARD 1.5:1_SPACI NG * 0.15 MM 2
—OHM_ — 4X_DI ELECTRI C * 0.280 W
2:1_SPACI NG . 0.2 M 2
ALLON ROUTE === - 5X_DI ELECTRI C * 0.350 MM
PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP —
2.5:1_SPACI NG . 0.25 MM 2
e - 7X_DI ELECTRI C * 0.490 W
40_OHM_SE TGP, BOTTOM ¥ 0.165 MM 0.095 M =
_ 3:1_SPACI NG . 0.3 M 2
40_OHM SE * Y 0.135 W 0.090 MM =STANDARD =STANDARD =STANDARD NOTE: Based on K92 mi b stackup.
4:1_SPACI NG . 0.4 M 2
o 5:1_SPACI NG N 0.5 MM ?
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP =
45_CHM SE TGP, BOTTOM ¥ 0.13 MM 0.13 MM
45_OHVLSE . ¥ 0.099 MM 0.099 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
50_OHM SE TCP, BOTTOM Y 0.110 MM 0.095 MM PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE . ¥ 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
55_OHM SE TGP, BOTTOM ¥ 0.090 MM 0.090 MM
55_OHM SE . ¥ 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM_DI FF 1SL3, 1 SL4 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF 1SL9, 1 SL10 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF 1SL2, 18111 Y 0.154 M1 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF TOP, BOTTOM Y 0.175 Mv 0.175 Mv 0.200 M1 0.200 M1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 315041500, 15010 Y 0.105 Mu 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF 1SL2, 1SL11 ¥ 0.105 Mv 0.105 M 0.120 W1 0.120 W1
80_OHM DI FF TGP, BOTTOM ¥ 0.135 Mv 0.135 Mv 0.160 M1 0.160 M1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK cap
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DI FF 1SL3, 1SL4 ¥ 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF 1'SLY, 1'SL10 ¥ 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF 1SL2, 18111 ¥ 0.110 M 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF TGP, BOTTOM ¥ 0.125 M 0.090 MM 0.190 M1 0.190 M1
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1SL4 ¥ 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF 1'SLY, 1 SL10 ¥ 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF 1SL2, 18111 ¥ 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF TGP, BOTTOM ¥ 0.115 Mv 0.090 MM 0.230 MW 0.230 M1
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF 1SL3, 1SL4 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF 1'SL9, 1 SL10 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_CHM DI FF 1SL2, 1sL11 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF TGP, BOTTOM ¥ 0.089 MM 0.089 MM 0.220 W1 0.220 W1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF ISL3, 1S4 ¥ 0.065 MV 0.065 MV 0.200 M1 0.200 WM PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF 1SL9, 1SL10 ¥ 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA . =100_cHW DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
110_OHM DI FF 1SL2, 1sL11 ¥ 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA 1SL3, 1SL4 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
110_OHM DI FF TGP, BOTTOM ¥ 0.075 Mv 0.075 Mv 0.330 W1 0.330 W1 100_DI FF_BGA 1'SL9, 1'SL10 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1

NOTE: 100_DI FF_BGA is 100-ohns differentia

i npedance on outer

layers and 95-ohns on inner

| ayers.

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE

11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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PCH "SO0" Rails

TVWW ]

JLOPDTUWCE . VI

PCH " S5"

71 56 48 a6 20 25 24 23 22 20 19 17
73 70 68 45 39 35 23 14 13 12 10 9 7 _PP1VO5 SO E
185122 1o
6.7 17 19 20 22 23 24 25 20 4o 48 56 71
§274763%68%72 183 28,703
— PP1V05 SO 7,9 10,12 13 14 23 35 39 45 68 70 73 102 §,7,47,19,20,22 23 24,25 20 46 48 56 71
- ° PP3V3 S5 G717 19 20 22 23 24 25 29 46 48 56 71
§274764%68%72 183 28,703
104 102 22 20 17 16 _PPVCCI O SO _PCH — PPVCCI O SO_PCH 16 17 20 22 102 104
= M N LTNE WDTHED. 6
M N_NEGK W DTHE0. 11" mm
VOUTAGEST. 05\
VAKE BASE=T
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVCCI O SO_PCH 1617 20 22 102 104
PPVOCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVOCI O SO_PCH 1617 20 22 102 104
PPVCCI O SO_PCH 1617 20 22 102 104
PPVCCI O SO_PCH 1617 20 22 102 104
o T
RC100
w0 72 71 25 20 14 7 6 _PP1VB SO 102 22 20 171 XX 2 PPIVB SO _PCH
VTN LT NE_ W DTFE0. 6
NONE M N_NECK_W DTH=0. 2 nm|
NONE TAGE=T
NONE  VAKE_BASE=TRUE
603 -
— PP1V8 SO PCH 17 20 22 102
— PP1V8_S0_PCH 17 20 22 102
o T
RC101
S
46 41 40 39 36 35 32 28%%6%55°35°%,%% #_PP3V3 SO 102 22 20 10 18 17 16 1 2 PP3V3 SO PCH
54168078°73%63%63263%57 %5852 584 G0 VTN LT NE W DTFEO. 6
NONE M N_NECK_W DTH=0. 2 nm|
NOE VO TAGES
“&E MAKE_BASE=TRUE
— PP3V3 SO_PCH 16 17 18 19 20 22 102
— PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3_S0_PCH 16 17 18 19 20 22 102

SYNC _DATE=04/27/ 2010

ISYNC MASTER=K17 M.B
TTILE

PCH Power Al i ases

ST RN we: |
d} Appl e Inc. D
<)

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW

NG

|

N

1
v

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED
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RD103 DEBUGRDlO
LCD BKLT Vol t age Sense
LCD BKLT Current Sense g PP5V_S5 10 104 PP5V_S5_DEBUG_ADC_AVDD_FI LT 104 PP5V_S5_DEBUG_ADC_DVDD_FI LT 10  PP5V_S5
104 103 72 66 54 7 1 /\/\/\/2 i - " . 2 7 54 66 72 103 104
104 103 72 66 54 7 _PPBV_S5 XWD150 5% M NRERCWDTH=0. 2 M M N wDTHR0. 2 W 5%
DEBUG_ADC EY 116w e v 1716w
' CD144 FRVOITS0LCOBUT, =0, 2 voUT_Sp_LODBKLT_XW Yoz DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG ADC M LF
89 83 6
0. 1UF - - 1 CD100 1 CD101 1 CD102 1 CD103
—— 20% —/—0.1UF 10UF ——0.1UF —— 10UF
DeBuG ADC |2 1Y, B AC i 2% T T %
- 1A RD156 2 & Som 2 Cm 2 S
i 1M PLACE_NEAR=UD100. 5: 5mm 402 603 402 603
Vi PLACE_NEAR=UDL100. 22: 5mm 156w DEBUG_ADC B ]
Sense Resistor 0.025 Chm uD120 DEBUG_ADC Ve LF = - §
o RD150° 2402 RDL58 1
Qurrent: 0.715A I NA214 4. 53K L AVDD DVDD DEBUG L
100 9 [Ty L SNS LCDBKLT N N SC70  OuT |61 SN§ LCDBKLT | QUT1 . ADC CHO 103 QUT_SO_LCDBKLT_DI - uD100 . -
17w DEBUG_ADC LT2309 R%Jé01 PLACE_NEAR=U4900. F1: 10mm
100 89 [T | SNS LCDBKLT P 401 N+ REF| 1 MeLF 'RD157 103 ADC_CHO 22 |cHO N ADO|_14 2 SMBUS_SMC_MGMT_SDA CED 5,4 %
QD DEBUG_ADC 18- 4K w0a 2DC 240 epuG ADC A 16w DEBUG ADC
1 CD145 uiow 103 ADC_CH2 24 |CH2 ~ LA >
N 0. 2508 , o2 105 103 ADC._CHR 1o spal X R%l302 PLACE_NEAR=U4900. E4: 10mm
- 20% PLACE_NEAR=UD100. 22: 5nm
GAIN: 100X S % PLACE_NEAR=UDL00. 5: 5rm 103 ADC_CH4 2 |cHa SCL| 16 _ADC sCL AN/ A—SNVBUS SVC MGWT_SCL (T 45,48 ©
pris 103, ADC_CHS 3 ICH5 1w
= DI VIDER ~ 1/22 103, ADC_CHG 4_|{CH6 VREF|_Z ADC VREE VELE
103 ADC_CH? s lcHr
= . REFCOVP|_8 ADC_REFCQVP.
0o DEBUG_ADC DEBUG_ADC
1 2C ADDRESS: 0X10 / 0X11 — G\D TR 1 CD104 1 CD105
. ——0.10F 1
ADC RANGE: OV TO 4. 096V Y ) = %LU 10UF
LSB: 0.001V A b 2 G 2 S
402 603
Al RPORT Current Sense L
104 103 72 66 54 7 _PP5V_S5 104 103 72 66 54 7 _PPSV S5 DEBUG
DEBUG_ADC 1
N o ODD Current Sense 1 CD151
CD130 Sense Resistor 0.005 Chm 0. 1UF
DEBUG %tk EDP Current: 1.8A DEBUG_ADC 20%
ADC 2
Sense Resistor 0.005 Chm RD?L30 2 B RD151 oM
FOP Qurrent: 1 06A 2.61K o I SNS ODD P LA, ISNS OD R P ADC
100 31 [T | SNS Al RPORT P %y > 1001 SNS Al RPORT R P DEBUG PLACE_NEAR=UDL00. 1: 5mm 200 41 (TR = DGE)LiGZIO PLACE_NEAR=UDL00. 1: 5mm
N UD130 DEBUG_ADC 3 vow oPA2333 = NOSTUFF
1 16w CPA2333 - = Ve LF 8
y 16w s RD134 L s |, o RD155
o L + ¢ 226K N AN I SNS QDD 1 oUT L 220K, GG
\ 1 I SNS AILRPORT | OQUT 1 2 eADC CH? 103 DEBUG ADC 103 105
DEBUG_ADC ) V. N = — 21 V- A% UFE
_ . 9% 116w NOST!
RzDg'13K1 = o 1 (D:EI;L.J%LADC I SNS QDD N 13‘3};22 I SNS CDD R N ) GAIN: 226X o ' CD150
100 31 [T | SNS Al RPORT N y 1001 SNS Al RPORT R N b 02 P o0 41 [T 200 2, 20F
. 1%
1iew Y yiow PLACE_NEAR=UD100. 1: 5m |, 8.3V
e iy o DEBUG_ADC -
402 =
GAIN: 383X PLACE_NEAR=UD100. 24: 5nm DEBUG_ADC - -
DE%L% /inscz DERBDLlJ%ADc:__ RD153 RD154 =
= M 1M =
1M LM saw ey M N . sow asae
hew NV = How 13
NE-LE 1% 402 1/16W
402 1/ 16W 2 M- LF
o 402
5 cva_ncoe zevery R
GPU 1.0V Current Sense
HDD Current Sense
EDP Qurrent: 2.846A DEBUG DEBUG_ADC
87 7 P1VO_SOGPU I SNS R L ADC PLACE_NEAR=UDL00. 2: 8mm Sense Resistor 0.005 Chm —
RDL40 DEBUG ADC E LA RD160
2|4 4. 22K >~ 2. 94K
1 PP1 P 1AAA2 | SNS_PP1V! R
D145 100l SNS VO_S0GPU 1001 SNS_| 0_SOGPU_R P R%‘éizl 100 41 [Ty I SNS HDD P S 2 100l SNS HOD R P PLACE_NEAR=UDL100. 3: 5mm
0. 003 1 vow 1o @uian 1 2 103 3 vow DEBUG_ADC
0612 1001 SNS PP1VO_SOGPU N "ios" 6 19 Mo RD164
s DEBUG_ADC 1/ 16W 1CD142 226K
w > P LF 5 2UF LSNS_HDD | QUT 1 2 o ADC CHE 103
RD141 o Tose DEBUG_ADC
o170 75 74 7 PP1VO_SOGPU 422K 2 &,y DEBUG ADC - 16w DEBUG_ADC
= 1 2 100l SNS PP1VO SQEPU R N R RD161 M- LF 1 CD1AC
1/1:2W PLACE_NEAR=UD100. 2: 8nm 100 41 (TR | SNS HDD N 1 2 94Kz 100l SNS HDD R N o gDZUFO
V- UF 1% 10%
402 DEBUG DEBUG_ADC 1/ 16w 2 G
RD142 RD143 = Mos” GAIN: 340X PLACE_NEAR=UDL00. 3: 5mm 202
M . ’\/l\h}\/ 5 Sowrazeery DeRLG DEBUG_ADC
116w W RD162 RD163 L
2%2 S i N —
5 cvaL_ncoeLzewTY iy 19
— - 2 402 1/ 16W
GAIN: 237X M LE
402
R
GPU 1.8V Current Sense
104 103 72 66 54 7 _PPSV_S5
EDP Cul it 2. 4065A ! CD1L80
rren 0. 14
s PPIVE SOGPU | SNS R DEBUG 0 JUDEBUG_ADC 1.5V FB Current Sense
M= ==, DEBUG_ADC = uD180 2 v EDP Qurrent: 7.8A
RD187 s OPA2333 402 PLACE_NEAR=UD. 23: 5nm 57 7 [T PP1V5 SOGPU | SNS R DEBUG_ADC
RD186 1|3 I SNS PP1VB SOGPU P1 AAA ¥ = RD191 UD180
0- 005 7 o, VETSD(;-U o 1 4.53K ) poc G RD181 A OPA2333 PLACE_NEAR=UD100. 4: 5mm
% . v NV oD 202 RD180 |21 SNS PP1V5 SOGPU P o RD185
_ . - 4.53K
o6l5 p . i 1 coren L 136 1v5 SOCPU I AN L g AC G oo s SYNC_DATE=09/ 07/ 2010
b 0. 2208 view
P U f N DEBUG ADC T 7. DEBUG_ADC e co1e1 DEBUG SENSORS AND ADC
775 7,0 oo EPIVE SOGRU | ) Gain: 269 2 DEBUE ADC — 0.22F DEBUG ADC
- PLACE_NEAR=UD. 23: 5nm 78 77 76 75 7 Gai n: 130x 2 S d} Ap I D
= o ple Inc.
DERBDLlJ(gBADC = PLACE_NEAR=UD100. 4: 5nm (<)
1o M saw e sewery 'RD183 DEBUG_ADC = NOTI CE OF PROPRI ETARY PROPERTY:
m RD184 THE_| NFORMATI ON_CONTAI NED HEREIN | S THE
1% 1% iMm SI GNAL_MODEL=ENPTY P Rl ETARY PROPERTY_OF APPLE COMPUTER, | NC.
://r 16w DEBUG_ADCZ 1/ 16w 1 2 THE POSESSOR AGREES TO THE FOLLOW NG
%03 s 1% | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 130 OF 132
= S GAL_wooEL=ENPTY yasw Il NOT TO REPRODUCE OR COPY I T
402 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
- IV ALL RI GHTS RESERVED 103 O: 105

2 1
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PP5V_S3 Current Sense
RD204 -
1
PP5V_S5_DEBUG APC._DVDD FILT i /v\o/\,z PP5V_S5 7 54 66 72 103 108 104 103 72 66 50 7 PPEV_S5 DEBUG ADC
M N_LI NE_W DTH=0. 3MV 5% ! coe20
M N_NECK_W DTH=0.2 MV 1/ 16W
verTAGEssY DEBUG_ADC DEBUG_ADC VeLE St
1 CD203 1 CD204 ;%
0. 1UF f— 10UF CRI TI CAL 402
2 %‘SZW R é:%:v EDP Current: 13.286A DEBUG_ADC o
ACEZ 603 V+ = PLACE_NEAR=UD210. 1: 10nm
I 72 67 46 4 43 42 31 29 7 6 PP5V. S ub221 DEBUG ADC
4 I NA213 4.53K
100 RPP20 N 61 SNS 5V S3 1 ourl 2 ADC2_CH3 108
DEBUG ADC = ! scrzo Y / D>
1716w DEBUG_ADC
RD203 PLACE_NEAR=U4900. F1: 8mm PP5V S3 P 4 N REF| 1 i 1 coz21
104 ADC2_CHO 22 |cHO LTESOQ ADO| 14 A3, SMBUS _SMC_MGMT_SDA LB 5 48 98 103 O-OgZUF PLACE_NEAR=UD210. 1: 5nm
- V . o
104 ADC2_CHI 2ICHL o ane ADL 28w DEBUG ADC 2 Gain: 50x 2 %50
104 ADC2_ CH2 24 |CH2 = NE[);F
104 ADC2_CH3 11CH3 SDA| - D23302 PLACE_NEAR=U4900. E4: 8nm
100 ADC2_CHA 2 |cH4 scLl 16 _ADC2_sClL 1 WNBUS SMC_MGMT_SCL ) 45 40 o8 108 1 =
100 ADC2_CHS 3 IcHs 22w -
104 ADC2_CHE 4_|{CH6 VREF|_Z ADC2_VREE MeLF
104 ADC2_CH7 s lcHr
REFCOMP|_8 ADC2_REECOVP
- DEBUG_ADC DEBUG_ADC DEBUG_ADC
: THRM 1 CD205 1 CD206 1 CD207
!2C ADDRESS: 0X32 / OX33 ~— GO — PAD I Ry TOUF 2. 2UF PCH VCore Current Sense
ADC RANGE: OV TO 4. 096V EEEEEERE: T, 3% % 2% 104 105 72 06 54 7 _PPSV_S5
LSB: 0.001V 2 Ceru 2 Yor DEBUG_ADC
402 503 405 LF 1 cop70
. 0. 10F
l CRI Tl CAL - 2 v
= EDP: 5A DEBUG s w
102 22 20 17 16 (OOT}-PPVOCI O SO PCH D2 = DEBUG_ADC
ub275 -
PP5V ODD Vol t age Sense ol 4 I NA210 RO270 o) ace_near-UDe10. 3: 10mm
0612 100l SNS PP1VO5 SOPCH N s N sc70 OUT |51 SNS PCHCORE | : ADC2 CHS 108
XV\LSYMZZO w 1 DEBUG_ADC
oo PPSV_SWCDD 1§73 5V_SW ODD RW 100l SNS_PP1VO5 SOPCH P a|i N+ REF| 1 P © D271
13 0z 0. 22UF
e =UD210. 3: 1
DEBUG ADC WO 1L RD G\D . o PLACE NEAR=UD210. 3: 10mm
'RD222 7370 69 45 39 35 23 14 13 12,39 9.7 [THY-PPLV05 SO =
%Q’z‘ PLACE_NEAR=UD210. 5: 8mm 3 =
1/ 16W DEBUG_ADC GAIN: 200X
raits €L
5 402 RD224 =
5V SWQDD DIV 1 228K, ADC2_CHZ 104
ADC 1%
DEBUG. 1o DEBUG ADC PP5V_SO Current Sense
RD223 Moos" 1 CD222
681K i Epgry= PP5V_S5
19 —— T6%% 104 103 72 66 54 7
://F}E\év , 6.3V PLACE_NEAR=UD210. 5: 8mm DEBUG_ADC
2402 b DEBUG_ADC 1 CD260
0. 1UF
. RD261 5,3
= 727 P5V_S0 I SNS R 1A 2 DEBUG ADC o
= DIVIDER - 2/5 1 UD260 402 DEBUG_ADC
2| a 116w , oPA2333
100l SNS PP5V_SO P VELF LSNS PP5V SO RP s, DN = IQIZDZ%?(SPLAQE_NEAR:\MN 23: 5m
60 \1 I SNS PP5V S0 | QUT 2 o ADC2_CHL ooy 104
CRITI CALO. 005 DEBUG_ADC
O\ P00l SNS PPSV_SO_N — 21 L e DEBUG ADC
w T M- LF =
1% 4 GAIN: 41X 202 1 CD261
104 103 72 66 54 7 _PP5V S5 | BNS PP5V. RN 2. 2UF
DEBUG_ADC 87 7370 69 68 65 54 52 47 41 220 70 OOTPEPOV SO | Y Ly
v 1/ 16W 2 X5R
PP3V3_S3 Current Sense B ngzu?:l M LF PLACE_NEAR=UD210. 23: 5mm | 402
EDP: 3. 413A DEBUG_ADC igv DERUG ADG DEBUG_ADC
oy RD231 2 ) RD263 RD264 = =
8. 45K DEBUG_AD( 280K 280K
1001 SNS PP3V3 S3 P i 2 > SBIZEIOCAL PLACE NEAR-UD210. 2: 51 oo B o sow sem-aelr
i 16w OPA333DOKGH PEBLG. s 16w
1w et ISNS 3V3 S3 RP1 |, 5 N RD235 2402 M- LF
0 0d% 02 s 226K 02
RB230 RD232 \7}\4 ISNS 3V3 S3 1QUT 1 2 100 s eweL-gery
1 8. 45K VYV I BB D =
s 100l SNS PP3V3 S3 N 1 2 ISNS 3V3 S3 RN U D230 =
0538 . ) L
£038 1% > GAIN: 118X MF-LF > 2UF
HEN PP3V3 S3 116w a0z 2, 20
3018 M- LF 6.3V
4925 402 2 X5R
3% DEBUG_ADC 202
= PLACE_NEAR=UD210. 2: 5nm
= - CPU DDR Current Sense
DERUG_ADC DEBUG ADC = EDP: 5. 006A
RD233 RD234
}%M IM s ow o cawry 100 72 7 PP1V5 S3RSO DEBUG _ADC
Hiow N CRITICAL ROZ281 UD260 ADC
o 1716w 1|3 L 124K, e DEBUG
2402 ME-LF RD280 I SNS CPU DDR P g OPA2333 85
402 0. 005 10 ISNS CPUDDRRP 5|, v DFN 226K . PLACE_NEAR=UD210. 22: 5mm
S GuAL_NeoEL=ENPTY W ey 7 I SNS CPU DDR | QUT 1 2 o ADC2_CHO om0
100 M | SNS CPU DDR N w0z . v Y
0612 > 1/16W DEBUG_ADC
L VE-LF >~
= RD282 J a0z 1 CD281
73 29 15 13 10 7 (OoT) PPLV5_S3RSO_CPUDD L 124K | ENS CPU DDR R N 2. 2w
6.3V
1% GAIN: 81X 2
PP3V3_S5 Current Sense it PLACE_NEAR=UD210. 22: 5rm | 2 X6%
103 DEBUG_ADC
DEBUG_ADC DEBUG ADC ! —
PPav42 GaH RD283 RD284 -
53 48 47 46 45 44 42 25 7 6 I .
75%4 83 DEBUG ADC XWD200 M . o sow e
1 cpR40 sV Pow NV,
0. 10F s PP3V3_WANEL G4 2 3v3 WAN F_XW S 1/ ow
o V- UF
L i 0z
CRI Tl CAL o DEBUG_ADC PP3V3 W.AN Vol t age Sense
'RD225 L saw sa-ser
s 100 EDP Qurrent: 9.98A DEBUG_ADC mv+ L PLACE_NEAR=UD210. 24: 5mm 649K -
= 20
EEER PP3V3 S5 DEBUG_ADC 16w DEBUG_ADC SYNC_DATE=07/ 28/ 201d
&2 45 18 <« RD245 o « U| chii RD246 2402 RD2 2 7LACE_NEAR=UD210. 4: 8mm
HE 4. 53K
v 100l SNS PP3V3 S5 N s N scro OUT S 1SNS 3V3 S5 L QUT i AAN 2 ¢ ADC2 CHR yoomy, 00 3Va WAN E DI 226K ADC2_CHB 104 DEBUG SENSORS AND ADC 2
1% P DEBUG_ADC %
0. 002 e ) = DEBUG_ADC 146w DEBUG_ADC D
100l SNS PP3V3 S5 P 4| N+ REF|L1 VELE cD241 1RD226 VE-LF . ! Ap | e | nc
CRI TI CAL *l 02 0.22UF  PLACE NEAR=UD210. 24: 5mm A 202 (21 2)25:3 p .
co 7 —PPSV3 S5 ISNS R GND Gain: 100x . os m — 163, PLACE_NEAR=UD210. 4: 8rm (]
) et 2 en NOTI CE OF PROPRI ETARY PROPERTY:
2
ORIVA CONTAI NED HEREIN | S THE
EHE L{;\ETARYTIF‘QRGIPERTY OF_APPLE COWPUTER, | NC.
= DI VIDER ~ .606

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

131 OF 132
104 OF 105

2 1



http://laptopblue.vn/
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o 75 10 00 68 o5 55 52 47 11 22 0 7 3 PPEV_SO

CPURI PPLE_ENG

.D300
FERR- 120- CHM 0. 3A
2

LYY M

PP5V_SO0_RMC FLT

0402
CPURI PPLE_ENG
PLACE_NEAR=RD305. 1: 5MV

PLACE_NEAR=CD310. 1: 2MM
0 CD310
SM 1UF
PPV( E 2 1 PPV E R 1 2 \V/( =
M N_LINE W DTH=0. 6 MV 10%
M N_NECK-W DTH=0. 2 1%
VOLTAGE=T. 1V 8y
CPI PLE _ENG 402
PP1V05_S0 1100, PP1VO5 SO_RMC R
73 70 68 45 39 35 23 14 13 12 19,9 7
5% M N"NI DTH=0.2 MM
Mjgg‘é, VOLTAGE=T. 05V

CPURI PPLE_ENG

CPURI PPLE_ENG

CPURI PPLE_ENG

ICPURI PPLE_ENG

’ M NI B
M N;N(Eé]_gw DTH=0.2 MM
CPURI PPLE_¥ﬁG a
1

CD300
o
2 &2 xR P NG
0402- 1 kﬁﬁé’ﬁg
. 1002, .

0. 1%
1/16W
402
CPURI PPLE_ENG

SOD- 523

1N 2

BAT54XV2T1
URI PPLE_F

CPURI PPLE_ENG

0
SOD- 523

RD301* 'RD303 1 CD301
11K 1. 0K — 0, 1UF
116w 9i1éw 2 3%
402, 2402 202-1 CPUR
1@&:9 RMVC DI V o,
RBOE -~ i
1192, cpu v@oRE RMC DIV 2|
VYo Y TESTRTRUE
CPURI PPLE| ENG CPURI PPLE_ENG 1/T1FGW
RD302* 'RD304 402
11K 1. 0K
0. 1% 0. 1%
1/ 16W 1/16W
4022 2402

CPURI PPLE_ENG

PLACE_NEﬁ%%%Q;. 1:5MM
2

10

1

CPU_VCORE RMC P

MR GRY-VQXRE RIC 1 [Ny -

BAT54XV2T1

5%
1/16W
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