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1. ALL RESISTANCE VALUES ARE IN OHMS,
2. ALL CAPACITANCE VALUES ARE IN MICROFARADS.

0.1 WATT +/- 5%.

3. ALL CRYSTALS & OSCILLATOR VALUES ARE IN HERTZ.
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J13 POWER SYSTEM ARCHITECTURE 1
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BOM Variants

Bar Code Labels /

EEEE #'s

BOM NUMBER BOM NAME BOM OPTIONS
607-9090 CMN PTS,PCBA,MLB,J13 J13_CoMMON
639-3555 PCBA,MLB, 1.5GHZ ,HY 8GB,J13 J13_CMNPTS, EEEE:DYRL, CPU: 1. 5GHZ , DDR3 : HYNIX_8GB
639-3760 PCBA,MLB, 1.8GHZ,SA 4GB,J13 J13_CMNPTS, EEEE:F250, CPU: 1.8GHZ , DDR3 : SAMSUNG_4GB
639-3763 PCBA,MLB, 1.8GHZ,EL 8GB,J13 J13_CMNPTS,EEEE:F25P, CPU: 1. 8GHZ, DDR3 :ELPIDA_8GB
639-3765 PCBA,MLB, 2.0GHZ ,HY 8GB,J13 J13_CMNPTS, EEEE:F25W, CPU: 2. 0GHZ , DDR3 : HYNIX_8GB
Sub BOM
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
085-3939 1 J13 MLB DEVELOPMENT DEVEL CRITICAL DEVELﬁBOM
607-9090 1 CMN PTS,PCBA,MLB,J13 CMNPTS CRITICAL J137CMNPTS

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
825-7670 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEEE_DYRK] CRITICAL EEEE : DYRK
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_DYRL] CRITICAL EEEE : DYRL
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_DYRM] CRITICAL EEEE : DYRM
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_DYRN] CRITICAL EEEE : DYRN
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_DYRP] CRITICAL EEEE : DYRP
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_DYRQ] CRITICAL EEEE : DYRQ
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_FO0TC] CRITICAL EEEE:FOTC
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_FOTD] CRITICAL EEEE:FOTD
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25N] CRITICAL EEEE:F25N
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25P] CRITICAL EEEE:F25P
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25Q] CRITICAL EEEE:F25Q
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25R] CRITICAL EEEE:F25R
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25T] CRITICAL EEEE:F25T
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25V] CRITICAL EEEE:F25V
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25W] CRITICAL EEEE:F25W
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F25Y] CRITICAL EEEE:F25Y
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F27Q] CRITICAL EEEE:F27Q
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F27R] CRITICAL EEEE:F27R
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F27T] CRITICAL EEEE:F27T
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F27V] CRITICAL EEEE:F27V
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F27W] CRITICAL EEEE:F27W
825-7670 1 LBL,P/N LABEL,PCB,28MM MM [EEEE_F27Y] CRITICAL EEEE:F27Y

SYNC MASTER=J30 MLB

SYNC _DATE=07/27/2011]
—
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J13 BOM GROUPS

BOM GROUP

BOM OPTIONS

J13_common

ALTERNATE, COMMON, J13_MISC, J13_DEBUC

NG, J13_PROGPARTS , USBHUB2514B , ED!

ES,PCH_C1

J13_mIsc

CPUMEM_SLG: _3NONREM, TBT

P5V5_DCIN:NO, TPAD_PCH: P 5v3v3:

WR:S4, TBTHV: P15V, LVDDR3_HW: YES, AXG_ACOUSTIC:NO

J13_PROGPARTS

BOOTROM_PROG , SMC_PROG , TBTROM : PROG.

Module Parts

[ER—— ALTERNNT, BKLTENG, KD?_CONN, K0P_CPU B, KOF_ECH, LYCPLUS, DDRVREE_DAC, VREFDQ+H1_H3, VREFCAFL00_DAC, SU2G00D_LSL,53_50_LED, VCCTOToNS 1 y v
rp— P ——
Rp—— oEvEL B0, O30+ ES K0P
Rp— DEVEL, 5O, KL+ PROD, O30+ YES  KDP  KOP_CPUSBPH, VREFDQ+ 100, VREECASLD0, UCCTOTSNS i g Pron oron
FrEp—— BKLT+PROD, HOJO S YES K0P, KOP_CPUSBPH, vecrorsns o o _eron
DDR3:HYNIX_ 4GB RAMCFGO : L, RAMCFG1 : L, RAMCFG2 : L, RAMCFG3 : L, DRAM_TYPE: HYNIX_4GB
DDR3:HYNIX_8GB RAMCFGO : L, RAMCFG1: L, RAMCFG2 : H, RAMCFG3 : L, DRAM_TYPE: HYNIX_8GB
DDR3 : SAMSUNG_4GB RAMCFGO : L, RAMCFG1 : H, RAMCFG2 : L, RAMCFG3 : L, DRAM_TYPE : SAMSUNG_4GB.
DDR3 : SAMSUNG_8GB RAMCFGO: L, RAMCFG1 : H, RAMCFG2 : H, RAMCFG3 : L, DRAM_TYPE : SAMSUNG_8GB.
DDR3:ELPIDA_8GB RAMCFGO : H, RAMCFG1 : H, RAMCFG2 : H, RAMCFG3: L, DRAM_TYPE: ELPIDA_8GB
DDR3:ELPIDA_4GB RAMCFGO : H, RAMCFG1 : H, RAMCFG2 : L., RAMCFG3 : L, DRAM_TYPE: ELPIDA_4GB
Programmable Parts
PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
33550865 1 IC,SERIAL SPI EEPROM,256KBIT,20MHZ,MLP8 U3690 CRITICAL TBTROM : BLANK
34183475 1 fc, BERRON, CR,V24.1,511/13 3690 crrTIcar
33851098 1 1C/SHCL2 A3, 40MRE/50DHIPS HCU, 9%9, 15786 4900 crrTicar
33851065 1 XC,SHC12, 40MRZ/500HIPS HOU, 99, 15756 4900 crrTicar
34153433 1 4900 crTicar
33550809 1 A — 6100 crrTIcar [r——
33550803 1 64 MBIT SPT SERTAL DUAL /0 FLASH,Numonyx U6100 CRITICAL BOOTROM_BLANK
34153482 1 6100 crrTIcar
Alternate Parts
PART NUMBER ALTERNATE FOR| BOM OPTION REF DES COMMENTS :
PART NUMBER
37650855 37650613 nn biodes ait to Toshiba
27650977 37650859 Az biodes alt to Toshiba
37650972 37650612 Az Rohm aic to Toshiba
13850676 13850691 nn Murata ate to Sansung
s7150709 s7is0652 i [
13850671 13850673 i Taiyo ate to Hurata
37650730 37650928 nn 51 aie co Faironild
15251062 15251295 i Toxo aie for NEC induccor
15251085 15251307 i Toxo aie tor cynces
13850703 13850648 nn Murata aie o Taiyo Tuden
13850684 13850660 i Murata ale o Taiyo Tuden
15251093 15251300 i Cotterate ale to Huraca
35353238 35351428 i Intersil aie to 0Pa2333
s7250186 s7250185 nn ke ale to Diodes
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PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
33754197 1 IVB,OBPS,ES2,K0,1.5,17W,2+2,0.95, 4M,ULVB U1000 CRITICAL CPU:1.5GHZ
33754299 1 1VB,QC55,05,10,1.7,17W,2+2,1.0, 34, ULVBGA U1000 CRITICAL CPU:1.7GHZ
33754298 1 1VB,QC54,05,10,1.8,17W,2+2, 1.1, 34, ULVBGA U1000 CRITICAL CPU:1.8GHZ
33754296 1 1VB,QC52,05,10,2.0,17W,2+2, 1.1, 44, ULVBGA U1000 CRITICAL CPU:2.0GHZ
33754198 1 IVB,OBP8,ES2,K0,1.5,17W,2+2,0.95, 4M, ULVB U1000 CRITICAL CPU:1.5GHZTDP
33754236 1 IVB,QBQF,ES2,K0,1.7,17W,2+2,1.0, 4M, ULV, TOP U1000 CRITICAL CPU:1.7GHZTDP
33754165 1 IC,PCH,PPT-MB, SFF, ES1 U1800 CRITICAL PCH_ES1
33754180 1 IC,PCH,PPT-MB, SFF,ES2,B0 U1800 CRITICAL PCH_ES2
33784235 1 1IC,PCH,PPT-MB, SFF, P-0S,CO U1800 CRITICAL PCH_CO
33784275 1 1C,PCH,PPT-MB,0S77,C1,08 U1800 CRITICAL PCH_C1
33851047 1 1c,TBT,CR-4C,ES1,288 FCBGA,12X12MM U3600 CRITICAL BT
33350622 4 IC,SDRAM,2GBIT,256MX8,DDR3-1600,78P FPGA U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE:HYNIX 4GB
33350622 4 IC,SDRAM,2GBIT,256MX8,DDR3-1600,78P FBGA U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE:HYNIX 4GB
33350622 4 IC,SDRAM,2GBIT,256MX8,DDR3-1600,78P FGBA U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:HYNIX 4GB
33350622 4 IC,SDRAM,2GBIT,256MX8,DDR3-1600,78P FBGA U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:HYNIX 4GB
33350625 4 1IC,SDRAM,4GBIT, 512MXB,DDR3-1600,82 FBGA U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE:HYNIX_ 8GB
33350625 4 1IC,SDRAM, 4GBIT, 512MXB, DDR3-1600,82 FPGA U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE :HYNTX_8GB
33350625 4 1IC,SDRAM,4GBIT,512MXB,DDR3-1600,82 FGBA U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:HYNIX_ 8GB
33350625 4 1IC,SDRAM,4GBIT, 512MXB,DDR3-1600,82 FBGA U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:HYNIX_ 8GB
33350623 4 1IC,SDRAM,2GBIT,DDR3-1600,78P FBGA,D-DIE U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33350623 4 1IC,SDRAM,2GBIT,DDR3-1600,78P FBGA,D-DIE U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33350623 4 1IC,SDRAM,2GBIT,DDR3-1600,78P FGBA,D-DIE U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33350623 4 1IC,SDRAM,2GBIT,DDR3-1600,78P FBGA,D-DIE U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33350642 4 1IC,SDRAM, 4GBIT,DDR3-1600,78P FBGA,C-DIE U2900,U2910,0U2920,02930 CRITICAL DRAM_TYPE : SAMSUNG_8GB
33350642 4 1IC,SDRAM, 4GBIT,DDR3-1600,78P FBGA,C-DIE U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE : SAMSUNG_8GB
33350642 4 1C,SDRAM, 4GBIT,DDR3-1600,78P FGBA,C-DIE U3100,U3110,U3120,03130 CRITICAL DRAM_TYPE : SAMSUNG_8GB
33350642 4 1IC,SDRAM, 4GBIT,DDR3-1600,78P FBGA,C-DIE U3200,U3210,U3220,03230 CRITICAL DRAM_TYPE : SAMSUNG_8GB
33350629 4 IC,SDRAM, 4GBIT,DDRIL-1600,REV B,78P FBGA U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE:ELPIDA_8GB
33350629 4 IC,SDRAM,4GBIT,DDR3L-1600,REV B.76P FBGA U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE :ELPIDA_8GB
33350629 4 IC,SDRAM, 4GBIT,DDR3L-1600,REV B,78P FGBA U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:ELPIDA_8GB
33350629 4 IC,SDRAM, 4GBIT,DDRIL-1600,REV B,78P FBGA U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:ELPIDA_8GB
33350628 4 IC,SDRAM, 2GBIT,DDR3L-1600,REV D,78P FBGA U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE:ELPIDA_4GB
33350628 4 IC,SDRAM, 2GBIT,DDR3L-1600,REV D.78P FBGA U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE:ELPIDA_4GB
33350628 4 IC,SDRAM,2GBIT,DDR3L-1600,REV D,78P FGBA U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:ELPIDA_4GB
33350628 4 IC,SDRAM,2GBIT,DDR3L-1600,REV D,78P FBGA U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:ELPIDA_4GB
35352929 1 1IC,ISL6259,BATCHARGER, 3%, 4X4MM, OFN28 u7000 CRITICAL
946-3115 1 MLB,DYMAX UV EB 0.22GRAM,K21 GLUE CRITICAL

PD Module Parts
806-3142 1 CAN,T29,311/313 TBTFENCE CRITICAL
806-3215 1 CAN, COVER, T29,J11/313 TBTCOVER CRITICAL
806-3214 1 CAN, TOPSIDE,J11/J13 TBTTOPSIDE_1P CRITICAL
806-3706 1 AN, TOPSTDE 2piece Cover,d11/313 TBTTOPSIDE_2P_COVER CRITICAL
806-3705 1 AN, TOPSTDE 2piece Fence,d11/313 TBTTOPSIDE_2P_FENCE CRITICAL
806-3216 1 CAN,MDP,J11/J13 MDPCAN CRITICAL
806-3083 1 SHLD,USB,MLB,J11/J13 USBCAN CRITICAL
806-2377 1 K78, mDP Spring MDPSPRING CRITICAL NOSTUFF

SYNC _DATE=07/27/2011]
—

SYNC MASTER=J30 MLB

BOM Configuration

Apple Inc.

@

PROPRIETARY PROPERTY OF APPLE

II NOT TO REPRODUCE OR COPY IT

IV ALL RIGHTS RESERVED

NOTICE OF PROPRIETARY PROPERTY:
THE INFORMATION CONTAINED HEREIN IS THE
INC.
THE POSESSOR AGREES TO THE FOLLOWING:
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

051-9277 | D
2.8.0

5 OF 109
5 OF 73

5

2

<




7

6

3

2

Functional Test Points

00000000000000

0000000086860000000000000000000

000000

0000000000000000000000000

J4001: AirPort / BT Connector
ruNC_TEST
TRUE PP3V3 WLAN F 37 42
TRUE WIFI _EVENT_ T 37 41
TRUE PCIE_AP R2D N 37 69
TRUE PCIE_AP R2D P 37 69
TRUE PCIE_CLK100M_AP_N 16 37
TRUE PCIE CLK100M AP P 16 37
TRUE USB_BT CONN_ P 37 68
TRUE USB_BT CONN N 37 68
TRUE PCIE AP _D2R P 16 37
TRUE PCIE AP D2R N 16 37
TRUE PCIE WAKE L 17 37
TRUE AP RESET CONN L 37
TRUE AP _CLKREQ O T 37
TRUR PP3V3_S3RS4_BT F -
(Need to add 8 GND TPs)
J5715: KB BKLT CONNECTOR
ruNC_TEST
TRUE KBDLED_ FB a9
TRUE KBDLED_ ANODE 49
(Need to add 2 GND TP)
LIO Connector
FUNC_TEST
TRUE =PP3V42 G3H_ONEWIRE 7 40
TRUE =PP3V3_S0_AUDIO 7 40
TRUR =PP3V3R1V5_S0_AUDIO 4 a0
TRUE SYS ONEWIRE 40 41
TRUR SMC_BC_ACOK 0 a1
TRUE =USB_PWR_EN 39 40
TRUE SMC_LID 6 40
TRUE =I2C LIO SDA 40 44
TRUE =I2C_LIO_ SCL 40 4a
TRUE =I2C_MIKEY_SCL 40 44
TRUE =I2C MIKEY SDA 40 a4
TRUE AUD IPHS SWITCH EN 25 40
TRUE AUD_IP_PERIPHERAL_DET 18 40
TRUE AUD_TI2C_INT L 18 40
TRUE AUD_GPIO_3 40 51
TRUE SPKRAMP_INR N 40 51
TRUE SPKRAMP_INR P 40 s1
TRUE USB_EXTB_N 24 40
TRUE USB_EXTB_P 24 40
TRUE USB3_EXTB TX C N a0 68
TRUE USB3_EXTB_TX_C_P 40 68
TRUE USB3_EXTB_RX RC_N 40 68
TRUE USB3_EXTB RX RC P 40 68
TRUE USB_CAMERA_N 18 40
TRUE USB_CAMERA P 18 40
TRUE HDA_SDOUT 16 40
TRUE HDA BIT CLK 16 40
TRUE HDA_SDINO 16 40
TRUE USB_EXTB_OC_L
TRUE HDA RST L 16 40
TRUE HDA_SYNC 16 40
(Need to add 5 GND TPs)
J4800: SD Card Connector
ruNC_TEST
TRUE PP3V3_SW_SD_PWR 3
TRUR SD_CLK 33
TRUR SD_cMD 3
TRUE SD_D<7..0> 3
TRUR SD CD L 33
TRUE SD_WP. 33
(Need to add 2 GND TPs)
J5100: LPC+SPI Connector
ruNC_TEST
TRUE =PP3V3_S5_LPCPLUS 7 43
TRUE =PP5V_S0_LPCPLUS 7 a3
TRUE LPC_AD<3..0> 16 41
TRUE SPI_ALT MOSTI a
TRUE SPI ALT MISO a3
TRUE LPC_FRAME_ L 16 41
TRUE PM_CLKRUN_TL 17 41
TRUR sMC_TMS a1 a2
TRUE LPCPLUS_RESET_L 25 43
TRUR SMC_TDO a1 a2
TRUE TP_SMC_ TRST L s
TRUE TP_SMC_MD1 a3
TRUE SMC TX L a1 a2
TRUE LPC CLK33M LPCPLUS 25 43
TRUE SPIROM USE_MLB 19 43
TRUE SPI_ALT CLK a3
TRUE SPI_ALT CS_L a3
RUE LPC SERIRQ 16 a1
TRUE LPC_PWRDWN_ L 17 25
TRUE SMC_TDI a1 az
TRUR SMC_TCK a2
TRUE SMC_RESET L 41 42
TRUE SMC_ROMBOOT 42 43
TRUE SMC RX L a1 a2
TRUE LPCPLUS_GPIO 19 43

(Need to add 6 GND TPs)

a3

(Need 5 TPs)

(Need 2 TPs)

6

J5600: Fan Connector
ruNC_TEST
D TRUR =PP5V_S0_FAN 5 s
D TRUE FAN_RT_TACH a8
[ TRUE FAN RT PWM "
(Need to add 1 GND TP)
J5700: IPD Flex Connector
ruNC_TEST
= TRUE PP3V3 TPAD CONN a5
D TRUE PP5V_TPAD FILT a9
[ TRUE =PP3V42 G3H TPAD 7 48
[— TRUE USB_TPAD_CONN P P
s TRUE USB_TPAD_CONN N s
D TRUE =I2C_TPAD_SDA 44 49
[t TRUE =I2C_ TPAD_ SCL a4 a9
=t zeuE SMC_ONOFF_L a1 a2 as
D TRUE SMC_LID 6 40 41 42 49
D TRUE SMC_TPAD_RST L 42 49
SMC_PME_S4 WAKE_TL 41 42 49
(Need to add 5 GND TPs)
J6903: Speaker Connector
ruNC_TEST
D TRUE SPKRAMP_ROUT_P 51 52 72
SPKRAMP_ROUT N 51 52 72
: Need to add 3 GND TPs
J6950: Battery Connector
ruUNC_TEST
[ TRUE PPVBAT_ G3H_CONN 52 53 (Need 4 TPs)
[ TRUE =SMBUS_BATT_ SCL 44 52
[— TRUE =SMBUS_BATT SDA a4 s2
[ TRUE SYS DETECT L 52
(Need to add 4 GND TPs near
J6950 and 1 for shield)
J9000: Internal DP Connector
ruNC_TEST
D TRUR PPVOUT_SW_LCDBKLT 63 65 (Need 2 TPs)
[ TRUE PP3V3 SW ILCD P (Need 2 TPs)
[ TRUR I2C_TCON_SDA R 6
[ TRUE I2C TCON SCL R P
: TRUE LED_RETURN_6 — 63 65
: TRUE LED_RETURN_5 — 63 65
(= TRUE LED_RETURN_ 4 63 65
: TRUE LED_RETURN_3 — 63 65
[ TRUE LED_RETURN_ 2 63 65
[ TRUE LED_RETURN_1 63 65
[ TRUE DP_INT HPD_ CONN 63
D TRUE DP_INT AUX CH C_N 63 66
[ TRUE DP_INT AUX CH C P 63 66
[ TRUE DP_INT ML _F_P<0> 63 66
[ TRUE DP_INT ML _F_N<0> 63 66
D TRUE DP_INT ML_F_ P<1> 66
D TRUE DP_INT ML_F N<1> 66
(Need to add 5 GND TPs)
Misc Voltages & Control Signals
ruUNC_TEST
TRUE PPBUS_G3H 752
@ TRUE PPVIN SW_TBTBST 7 36

PPBUS_S5_HS_COMPUTING_ ISNS

I

= TRUE PPDCIN G3H B
TRUE PP3V42 G3H B
0 TRUE PPVRTC G3H B
= TRUE PP5V_S5 B
s TRUE PP5V_SUS B
TRUE PP3V3_ S5 .
TRUE PP3V3_SUS i
= — PP3V3_S3 i
= — PP1V8_ SO i
oy — PP3V3_S0 772
[ TRUE PP1V5_S3 .
= — PP1V5_S3RSO 767
— PP1V5_S0 i
[ TRUE PP1VO05_S0O B
= TRUE PPVTTDDR_S3 B
TRUE PPOV75_S0_DDRVTT 5
= TRUE PPVCCSA S0_CPU 5
— TRUE PP1V05_SUS B
@ TRUE PP15V_TBT 7
TRUE PP3V3 TBTLC B
— TRUE PP1V05_TBTLC 45
@ TRUE PP1V05_S0_PCH VCCADPLL 7
== TRUE PPVCORE S0_CPU B
= TRUE PPVCORE _S0_AXG B
TRUE PP1V5_S3 CPU_VCCDQ B
= TRUE PP1V05_S0_CPU_VCCPQE B
TRUE PP1V8 SO _CPU VCCPLL R B

PP1VO5_ TBTCIO

PPB THER_I
PPDCIN G3H ISOL
PP5V_S3

PP5V_S0

PP3V3_S4

(Need to add 27 GND TPs)

J4501: SATA SSD Connector
ruNC_TEST

i — PP3v3 so_ssp prr (Need 5 TPs)
[ TRUE SATA_SSD_D2R P 38 68
[ TRUE SATA_SSD_D2R N 38 68
= TRUE SMC_O0OBl RX L 38 41
= TRUE SMC _00OBl TX L 38 41 42
[ TRUE PCIE_CLK100M SSD_P 16 38 66
E TRUE PCIE_CLK100M_SSD_N 16 38 66
E TRUE PCIE_SSD_R2D P<1> 38 66
E TRUE PCIE_SSD_R2D N<1> 38 66
B TRUE PCIE SSD_D2R P<1> s 38 66
E TRUE PCIE_SSD_D2R_N<1> 8 38 66
[ TRUE SATA_SSD_R2D N 38 68
[ TRUE SATA_SSD_R2D P 38 68

[ xS TRUE SSD_CLKREQ T 16 38
[ TRUE SATA PCIE SEL 38

wJ

TRUE

SSD_P3V3S0_EN
SSD_RESET

38

25

0

(Need to add 6 GND TPs)

J6900: DC-In Connector
ruNC_TEST
D TRUE =PP18VS5_DCIN_ CONN
D TRUE =PP5V_S3_LIO CONN

wo_tesT

NO_ TEST

couen sromss EEED
ED
[
D

(Need to add 5 GND TPs)

Nets

VCCSASO SREF

CCSASO_SET1 R

VCCSAS0_SETO

VCCSASO_SET1

38

MARE_BASE=TRUE

NC_EDP_TXP<0..3>

TRUE

TP_EDP_TX P<0..3>

MARE_BASE=TRUE

TRUE

TP_EDP_TX N<0..3>

NC_EDP_TXN<O0..3>
MARE_BASE=TRUE

NC_EDP_AUXP

TRUE

TP_EDP_AUX P

NC_EDP_AUXN

TP_EDP_AUX N

MAKE_BASE=TRUE
NC_CPU_THERMDA

TRUE

TP_CPU_THERMDA

MAKE_BASE=TRUE
NC_CPU_THERMDC

TP_CPU_THERMDC

MAKE_BASE=TRUE
NC_CPU_RSVD<30..45>

TP_CPU_RSVD<30..45>

MAKE_BASE=TRUE
NC_CPU_RSVD<8..27>

TP_CPU_RSVD<8

227>

MAKE_BASE=TRUE
NC_PEG_R2D_CP<15..2>

TRUE

=PEG_R2D_C P<15..2>

MAKE_BASE=TRUE
NC_PEG_R2D_CN<15..2>

TRUE

=PEG_R2D C N<15..2>

MAKE_BASE=TRUE
NC_PEG_D2RP<15..2>

TRUE

=PEG_D2R_P<15..2>

MAKE_BASE=TRUE

NC_PEG_D2RN<15..2>

TRUE

=PEG_D2R_N<15..2>

MAKE_BASE=TRUE

52 (Need 6 TPs)

TP _CRT IG BLUE — NC CRT IG BLUE
T uAKE_pASE-TRUE
TP _CRT IG GREEN — NC CRT IG GREEN
T uAKE_pASE-TRUE
TP _CRT IG RED — NC CRT IG RED
T MAKE_bASE-TRUE
TP _CRT IG DDC CLK — NC CRT IG DDC CLK
T uaKE_pASE-TRUE
TP_CRT IG _DDC_DATA — NC_CRT IG DDC_DATA
——  WAKE_bASE-TRUE
TP _CRT IG HSYNC — NC CRT IG HSYNC
MAKE_BASE-TRUE
TP_CRT IG VSYN( — NC_CRT_IG VSYN

TP _LVDS IG CTRL

CLK

MAKE_BASE-TRUE

NC LVDS IG CTRL CLK

TP _LVDS IG CTRL

DATA

MAKE_BASE-TRUE

NC LVDS IG CTRL DATA

TP _PCH LVDS VBG

MAKE_BASE-TRUE

NC_PCH LVDS VBG

TP _HDA SDINI

MAKE_BASE-TRUE

NC_HDA SDIN1

TP _HDA SDIN2

MAKE_BASE-TRUE

NC_HDA SDIN2

TP _HDA SDIN3

MAKE_BASE-TRUE

NC HDA SDIN3

TP _PCI PME L

MAKE_BASE-TRUE

NC_PCI PME L

TP _PCI CLK33M OUT3

MAKE_BASE-TRUE

NC_PCI CLK33M OUT3

1

1

TP _CLINK CLK

MAKE_BASE-TRUE

NC CLINK CLK

TP _CLINK DATA

MAKE_BASE-TRUE

NC CLINK DATA

TP _CLINK RESET L

MAKE_BASE-TRUE

NC CLINK RESET L

TP _PCIE CLK100M

PEBN

MAKE_BASE-TRUE

NC PCIE CLK100M PEBN

TP _PCIE CLK100M

PEBP

MAKE_BASE-TRUE

NC PCIE CLK100M PEBP

00000000

MAKE_BASE-TRUE

XDP_PCH AP PWR EN

XDP_PCH USB HUB SOFT RST L

XDP_PCH SDCONN STATE RST L

XDP_PCH ENET PWR EN

XDP_PCH SDCONN DET L

XDP_PCH S5 PWRGD

XDP_PCH PWRBTN L

XDP_PCH_ISOLATE CPU MEM L

XDP_FW _CLKREQ L

XDP_AP CLKREQ L

XDP_PCH AUD IPHS SWITCH EN

600 00

TP PCIE CLK100M PE4N — NC_PCIE CLK100M PE4N
TP PCIE CLK100M PE4P — e NC_PCIE CLK100M PE4P
TP PCIE CLK100M PESN — e NC PCIE CLK100M PESN
TP PCIE CLK100M PESE P o i NC_PCIE CLK100M PESE
TP PCIE CLK100M PE6N — e NC_PCIE CLK100M PE6N
TP PCIE CLK100M PE6P e NC PCIE CLK100M PEGP
TP PCIE CLK100M PE7N — e NC_PCIE CLK100M PE7N
TP PCIE CLK100M PE7P — e NC_PCIE CLK100M PE7P

e psoc 1 3 — e N psoc P13

TP SATA B D2RN T ppenpnssTRoR NC_SATA B D2RN

TP SATA B D2RP B NC_SATA B D2RP

TP _saTA B R2D Cn — esmTon NC_sATA B R2D CN

TP _SATA B R2D CP —— Joxe easemmor NC _SATA B R2D CP

TP _SATA D D2RN —_— e oneE—OR NC _SATA D D2RN

TP SATA D D2RE — T NC SATA D D2RE

TP _SATA D R2D CN — Jowm paseTRoR NC _SATA D R2D CN

TP _SATA D R2D CP g SETTROR NC _SATA D R2D CP

TP _SATA E D2RN o BASECTROR NC _SATA E D2RN

TP _SATA E D2RP s SETTROR NC _SATA E D2RP

TP _SATA E R2D CN — Ir BaSEmTROR NC _SATA E R2D CN

TP_SATA E R2D CP —— Joxe easemmor NC _SATA E R2D CP

TP SATA F D2RN e NC_SATA F D2RN

e _saTa £ D2RE — NC_saTa £ D2RE

TP SATA F R2D CN o nsemmRoR NC_SATA F R2D CN

TP SaTA F R2D CP e easeTRoR NC_SATA F R2D CP

TP PCH TP18

MAKE_BASE-TRUE

NC_PCH TP18

TP _PCH TP17

au
HAKE_BASE-TROE

Tauz NC_PCH TP17

TP _PCH TP16

AR pRSETROR

NC _PCH TP16

TP _PCH TP15

rue
AR pRSETROR

:

NC_PCH TP1S

TP PCH TP14

HAKE_BASE-TROE

NC PCH TP14

TP PCH TP13

AR pRSETROR

_— NC_PCH TP13

TP PCH TP12

AR pRSETROR

NC_PCH TP12

TP_PCH_TP10

MAKE_BASE-TROE

NC_PCH_TP10

TP _PCH TPY

au
T MAKE_BASE-TRUE

NC_PCH TP9

TP _PCH TP8

HAKE_BASE-TROE

. NC_PCH TPS

TP _PCH TP7

AR pRSETROR

NC_PCH TP7

TP _PCH TP6

au
MAKE_BASE-TROE

NC_PCH TP6

TP _PCH TPS

AR pRSETROR

NC_PCH TPS

TP _PCH TP4

—
— TRk AsEeTRoR

Tauz NC_PCH TP4

TP _PCH TP3

HAKE_BASE-TROE

NC_PCH TP3

TP _PCH TP2

AR pRSE-TROR

- NC_PCH TP2

TP _PCH TP1

AR pRSETROR

NC_PCH TP1

PCH_VSS NCTF<1>

HAKE_BASE-TROE

VSS NCTF<15>

PCH VSS NCTF<2>

PCH VSS NCTF<17>

PCH VSS NCTF<5>

PCH VSS NCTF<9>

B PCH_VSS NCTF<19: 6
[n PCH VSS NCTF<19> .

PCH VSS NCTF<21>

PCH VSS NCTF<11>

PCH VSS NCTF<25>

PCH VSS NCTF<12>

[y

PCH VSS NCTF<27>

D BCH VSS NCTF<20>
TP _SDVO TVCLKINN — NC_SDVO TVCLKINN

—— waxe_sass-mrom
TP _SDVO TVCLKINE — o NC_SDVO TVCLKINP

= waxe_sase-TRoR
TP SDVO STALLN — NC SDVO STALLN

E—eeep— N TP LVDS TG B CLEN NC LDS IG B CrKN
TB_SDVO STALLP — iz NC_SDVO_STALLP HAKE_BASE~TRUE

[ — N TP LVDS TG B CLKP - NC VDS 16 B crke
TB_SDVO_INTN — NC_SDVO_INTN TP _LVDS IG BKL PWM MAECAETTRE ne Lps TG BRI puM

TP_SDVO_INTP

MAKE_BASE-TRUE

NC_SDVO_INTP

MAKE_BASE-TRUE

SMC BS ALRT L

MAKE_BASE-TRUE

— m

NC_SMC BS ALRT L

—Ake_PASE-TRUE

SYNC_DATE:

7/29/2011

23 _TP_XDP PCH OBSFN A<0..1> — NC TP XDP PCH OBSFN A<0..1>
= waxz_snseoTRuE

23 _TP_XDP PCH OBSFN B<0..1> P NC TP XDP PCH OBSFN B<0..1>
—— waxz_oaseemRus

23 _TP_XDPPCH HOOK2 — e NC TP XDPPCH HOOK2
= waxz_snseoTRuE

23 _TP_XDPPCH HOOK3 — o NC TP XDPPCH HOOK3
= waxz_onseoTRuE

23 _TP_XDP PCH OBSFN D<0..1> P NC TP XDP PCH OBSFN D<0..1>
= waxz_snse-TRUE

23 _TP_XDP PCH HOOK4 — o NC TP XDP PCH HOOK4
= waxz_snseoTRuE

23 _TR_XDP_PCH HOOK — o NC_TP XDP_PCH HOOK
T ———

16 _TR_PCH GPTO64 C — NC_PCH_GPI064 C:
— waxz_oaseeTRuE

16 _TP PCH GPTO65 CLKOUTFLEX1 — e NC PCH GPIO65 CLKOUTFLEX1
= waxz_sase-TRUE

16 _TP PCH GPTO66 CLKOUTFLEX2 — o NC PCH GPIO66 CLKOUTFLEX2
= waxz_nseoTRuE

16 _TP PCH GPTO67 CLKOUTFLEX3 — e NC PCH GPIO67 CLKOUTFLEX3

MAKE_BASE-TRUE

ISYNC MASTER=K21 MLB

Functional Test / No Test
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6

"G3Hot" (Always-Present) Rails 3.3V Rails
53 _=PPBUS G3H — PPBUS_G3H ‘s 55 _=PP3V3_S5 REG — PP3V3_S5
— =PPBUS_SO0_LCDBKLT 65 SO_P3V3SOFET
— =PPBUS_S0_VSENSE as S3_P3V3S3FET
=PPVIN SW_TBTBST 2 S5_CPU_VCCDDR
36 ¢ _PPVIN_SW TETBST G — =PPVIN_S5_HS_COMPUTING_ISNS_R 8 S5_PCH
VOLTAGE=12- =PPVIN S5_HS OTHER ISNS R . S5_PCHPWRGD
- S5_SMCBATLOW
a6 =PPVIN_S5 S_OTHER_ISNS _— PPBUS_S5_HS_OTHER_ISNS 6 PCH, DSW
= N s 55 svscrx
VAKE, BASB-ERUE S5_VMON
S5_PWRCTL

PPVIN S5 HS COMPUTING ISNS

52 ¢ _=PP18V5_DCIN CONN

=PPVIN_ S5 P5VP3V3

PPBUS_S5_HS_COMPUTING_ ISNS

MIN_LINE WIDTH=0.6 mm
MIN_NECK_WIDTH=0.25 mm
VOLTAGE=8.4V
MAKE_BASE=TRUE

=PPVIN SO _CPUIMVP

=PPVIN_S3 DDRREG

=PPVIN SO CPUVCCIOSO

=PPVIN SO VCCSASO

=PPVIN_ S0_CPUAXG

PPDCIN G3H

52 _=PP18V5 DCIN_ ISOL

MIN_LINE WIDTH=0.6 MM

MIN_NECK_WIDTH=0.25 MM
VOLTAGE=18 .5V
MAKE_BASE=TRUE

=PPDCIN_S5_CHGR

PPDCIN_ G3H ISOL

s2 _=PP3V42_G3H_REG

MIN_LINE_WIDTH=0.
MIN_NECK_| WIDTH=0. 35" e
VOLTAGE=18 .
mEJASE:TnuE

=PPDCIN_S5_CHGR_ISOL

=PPDCIN_S5_VSENSE

PP3V42 G3H

25 _=PPVRTC_G3_OUT

LPCPL!
=PP3V3_S5_SMC

=PP3V42_ G3H CHGR

=PP3V42 G3H PWRCTL

=PP3V42_ G3H SMBUS_SMC_BSA

=PP3V42 G3H SMCUSBMUX

=PP3V42 G3H_ TPAD

PPVIN S5 SMCVREF

=PPVBAT_G3H_SYSCLK

=PP3V42_ G3H ONEWIRE

PPVRTC_G3H

MIN_LINE WIDTH=0.2 MM

MIN mzcx’wm-m 0.2 MM

61

=PP3V3 S4 FET

S4 TBTAPWRSW

S5_P3V3SUSFET

S4_P3V3S4FET

S5_PCH_GPIO

61

61

=PP3V3_SUS_FET

=PP3V3_S4_SD_ HPD

PP3V3_S4
MIN_LINE WIDTH=0.6 MM _ VOLTAGE=3.3V
MIN_NECK_WIDTH=0.2 MM  MAKE_BASE=TRUE

=PP3V3 S4_ SMC

=PP3V3_S4 TPAD

=PP3V3_S4_ BT

PP3V3_SUS

=PP3V3 S4 TBTAPWR

MIN_LINE_WIDT)
MIN_NECK_WIDT!

=PP3V3_SUS_PCH VCCSUS

=PP3V3_SUS_GPIO

=PP3V3_SUS_PCH

=PP3V3_ SUS_PWRCTL

P3V3_SUS_P1V05SUSLDO
=PP3V3 SUS_ SMC

=PP3V3_SUS_PCH VCC SPI

=PP3V3_SUS_PCH GPIO

=PP3V3_SUS_ROM

=PP3V3_ SUS_PCH VCCSUS USB

PP3V3_SW_TBTAPWR

=PP3V3 S3 FET

.20 MM
TBT

38 MM VOLTAGE=3 .3V
TR

50MM  VOLTAGE=.
[20MM  MAKE_BAS

=PP3V3_S3_ BT

3v

RUE

=PP3V3 S3 CARDREADER

=PP3V3 S3 MEMRESET

P3V3_S3 SMBUS SMC A_S3

=PP MB MC_MGMT

P3V3 S3 USB HUB

P3V3_S3_USB_RESET

=PP3V3_S3 VREFMR(

=PP3V3_S3_WLAN

III III I

60 _=PP1V8_SO_REG

1.8v/1.5V/1.2V/1.05V Rails

PP1V8_S0O

2A max supply

s¢ _=PPDDR_S3_REG

MIN_LINE WIDTH=0.5 MM

MIN_NECK_WIDTH=0.2 MM
.8V

~PP1V8 S0_CPU VCCPLL

=PP1V8_S0_PCH_VCC_DFTERM

=PP1V8 SO _P1VO05S0LDO

=PP1V8R1VS5_S0_PCH VCCVRM

=PPVDDIO_S0_SBCLK

=PP1V8 S0 _P1V5S0

PP1V5_S3

61 _=PP1V5_S3RS0_FET

MIN_LINE WIDTH=0.8 MM
MIN_NECK_WIDTH=0.1 MM

MEMRESET

MEM A

MEM B

=PP1V5_S3_P1V5S3RS0_FET

=PPVIN SO _DDRREG_LDO

— =PPDDR_S3 MEMVREF

PP1V5_S3RS0

6o _=PP1V5_SO_REG

MIN_LINE WIDTH=0.6 MM
MIN_NECK_WIDTH=0.2 MM

PP1V5_S3 CPU_VCCDDR

— =PP1V5_S3RS0_VMON

PP1V5_S0

18 19

56 31

MIN_LINE WIDTH=2 mm
MIN_NECK_WIDTH=0.17 mm
VOLTAGE=1 .5V
MAKE_BASE=TRUE

=PP3V3R1VS5_S0_AUDIO

=PP3V3R1VS5_S0_PCH VCCSUSHDA

=PPVTT_S3_DDR_BUF — PPVTTDDR_S3
— MIN LINE WIDTH=0.2 mm
MIN_NECK WIDTH=0.2 mm
VOLTAGE=0.
MAKE_BAS!
s¢ _=PPVTT_S0_DDR_LDO —

54 _=PPVCCSA_SO_REG

PPOV75_S0_DDRVTT

=PPOV75_S0_MEM VTT A

=PPOV75_S0_MEM VTT B

=PPVTT_ S0 _VTTCLAMP

PPVCCSA_S0_CPU

MIN_LINE WIDTH=0.6 MM
MIN NECK WIDTH=0.2 MM
VOLTAG!
MAKE_BAS] RUE

=PPVCCSA_S0_CPU

20

20 22

28 32

30 32

12 15 26

22 25

58

58

15 12

TBT Rails (off when no cable)

36 _=PP15V_TBT REG

PP15V_TBT

36 _=PP3V3 TRTLC FET

MIN LINE WIDTE=0. M
=0.2 MM

=PPHV_SW_DPAPWRSW

=PPHV_SW_TBTAPWRSW

PP3V3_TBTLC

36 _=PR1VQ5_TBTLC FET

MIN_LINE WIDTH=0.4 MM
WIDTH=0.2 MM
v

=PPVDDIO TBT CLK

=PP3V3 TBTLC_ RTR

34 35 36

I III III

=PP3V3 TBT PCH GPIO

16 19

PP1V05_TBTLC

36 _=PR1VQ5_TBTCIQ FET

MIN_LINE_WIDTH=0.4 MM
MIN NECK WIDTH=0.2 MM
VOLTAGE=1 .05V
MAKE_BASE=TRUE

=PP1V05_TBTLC RTR

PP1V05_TBTCIO

60 _=PR1V05 SO _LDO

MIN_LINE_WIDTH=0.4 MM
MIN_NECK_WIDTH=0.2 MM
5V

VOLTAGE=
MAKE_BASE=TRUE

=PP1V05_TBTCIO RTR

SO

LDO

PP1V05_S0_PCH VCCADPLL

=PPVCORE_S0_CPU_REG

MIN _LINE WIDTH=0.4 MM

MIN_NECK_WIDTH=0.2 MM

=PP1V05_SO_PCH VCCADPLL

Chipset "VCore"

Rails

PPVCORE_S0_CPU

=PPVCORE_S0_AXG_REG

MIN_LINE WIDTH=0.6 MM
MIN WECK WIDTH=0.25 MM
VOLTAGE=1.25
MAKE_BASE=" TRVE

=PPVCORE_S0_CPU

912 14

PPCP! RE, E

PPVCORE_S0_AXG

=PP1V5_S3_CPU_VCCDO

MIN_LINE WIDTH=0.6 MM
MIN WECK WIDTH=0.Z MM
VOLTAGE=1.05
MAKE_BASE=" TRVE

—— =PPVCORE_S0_CPU_VCCAXG

=PPGFXVCORE_S0_VSENSE

PP1VS5S_S3_CPU_VCCDO

MIN LINE WIDTH-0.& MM

VOLTAG =PP3V3_S3 WLANISNS a6 — =PPVCCSA_S0_VSENSE as MAKE_BASE=" rmm;
RS SRR RO — =PP3v3 S3 BMON_ISNS -
— =PPVRTC G3 PCH 16 17 20 = ros c2 oen oo 14 12 _=PP1VO05_SO_CPU_VCCPQE PP1V05_SO_CPU_VCCPQE B
= — =PP3V3 S3 PCH GPIO 1 25 T
5v Rail — =PP3v3 S3 1V5S3ISNS a6 WID
ails —  -PP3V3 S3 DBGLEDS 52 ke Bos TR0e
55 _=PP5V_S5_LDO — PP5V_S5 B — 533 53 USBMUX
- MIN B 3355 15 — 2 0 _=PP1V05_SUS_LDO — PP1V05_SUS R 14 12 _=PP1V8_SO_CPU_VCCPLL R PP1V8_SO_CPU_VCCPLL R R
VOLTAGE- — =PP3V3 S3 LCD & = N LINE WIDTH-0.4 MM VN LINE WIDTH-0.6 MM
VAKE. BASESTRUE = MIN NECK WIDTH-0.2 MM MIN NECK WIDTH-0.2 MM
=PP5V_S5_P1VSDDRFET @ &1 _=PP3V3_SO0_FET PP3V3_SO ¢ e eE e M,
=PP5V_S5_P5VSUSFET o MINTNECK WIDTH=0. — =PP1V05_SUS_PCH JTAG 2
—— _=PP5V_S5_TPAD 4 — -PP3V3 SO _CPUVCCIOISNS as
— =PP3V3 S0_AUDIO 6 a0 55 _=PPCPUVCCIO_S0_REG — PP1V05_S0 B
——  =PP3V3 S0 BKL VDDIO 65 ? mA - NN NECK WIDIR=0 .3
) P3V3_S0_HS_COMPUTING ISNS a M
— =PP3V3 S0 CPUTHMSNS a — =PP1V05 SO CPU VCCIO 51012 14
¢ _=PP5V_SUS_FET = PP5V_SUS B — =PP3V3 S0 DP DDC B — =PP1V05 S0 PCH 16 22
— =PP3V3 S0_FAN a0 — =PP1V05 SO PCH_VCCIO 20 22
™ — =PP3V3 SO P3V3TBTFET 3 — =PP1VO05 SO PCH VCCIO PCIE 1
=PP5V_SUS_PCH 2 =PP3V3_S0_P1V8S0 ‘0  — =PP1VO5_SO_PCH VCCIO SATA 16 22
=PP3V3_S0_PCH 16 22 P! Pl PCH ASW. 20 22
=PP3V3 S0_PCH GPIO 1617 18 19 25 36
=PP5V_S3_REG — PPS5
s — MIN LINE WIDTR=0.5 mm ° — =PP3v3 SO HS OTHER ISNS 5 — =PP1V05_ SO _PCH VCC CORE 20 22
WIDTH=0.2 mn —— =PP3V3 S0 PCH vCC3 3 20 22 —  =PP1V05 S0 VMON .
m:P‘;jEST;UZUDIO AMP —— =PP3V3 S0 _PCH VCCADAC 22 —— _=PPVCCIO SO CPUIMVP -
—— —PPSV_S3 DDRREG = — =PP3V3 S0 PWRCTL o — =PP1V05_S0_PCH VCCDIFFCLK 16 20 22
—— — o6 — =pP3V RSTBUF — =ppl PCH
= £E5V 53 MEMRESEL 2 p— fppzv:; zg s: Pl‘j . p— —png: Zg PEH zcilszzg 10 o
— =PP5V_S3 PSVSOFET ———— 2  — = 20 22
— b5y 53 RIUSH o — =PP3V3 SO SMBUS PCH “ — =PP1V05 S0 PCH VCC_DMI 20 22
— > — =PP3V3 S0 SMBUS SMC 0_S0 a — =PPVCCIO_SO_XDP 2
— =PP5V_S3_LIO_CONN s = _ = =
— =PP3V3_S0_SMBUS SMC_B_SO M =PPVCCIO_SO_SMC «
=PP3V3_S0_SMC « =PP1V05_S0_P1VO5TBTFET 3
=PP3 _S0_SSD 38
=PP5V_SO_FET — PP5V_S0 — =PP3V3 S0 HDDISNS
o -_— MIN_LINE WIDTH=0.4 MM ¢ _— o o .
MIN_NECK_WIDTH=0.2 MM —— =PP3V3 S0 VMON 62
NAKE. BASETRUE , — =PP3V3 S0 P1V5S0 o
— =PP5V_S0_BKL —— =PP3V3_ S0 TBTPWRCTL
e — o — 1055000 2 SYNC MASTER=K21 MLB SYNC DATE=07/29/201]]
= = UIMVP 57 — =PP3V3 S0_P1VH 60 —
— =PPSV S0 _CPUVCCIOSO 5 — =PP3V3 S0 IMVPISNS . Power Aliases
— =PP5V_S0_FAN ¢ as — =PP3V3 S0_XDP 2
— =PPS5V_S0 _LPCPLIS 6 43 — =PP3V3_S0_BKLTISNS a6 051 9277 D
=PP5V_S0_VCCSA o =PP3V3_S0_SYSCLKGEN 25 Apple Inc.
—PP5V_S0_PCH 22 29 =PP3V3_S0_SATAMUX 30 2.8.0
—EPSV_S0_VHON o —EB3V3 SO _SALSNS N NOTICE OF PROPRIETARY PROPERTY: —
— =EPSV_SO KBDLED 2 : —B23V3 S0 JVIS01SNS - THE INFORMATION CONTAINED HEREIN IS THE
— =PP3V3_S0_CPU VCCIO SEL 12 PROPRIETARY PROPERTY OF APPLE INC.
—_— _ THE POSESSOR AGREES TO THE FOLLOWING4
p—— =PP3V3 S0 PCH VCC3 3 CLK I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 8 OF 109
— =PP3V3_S0_PCH STRAPS II NOT TO REPRODUCE OR COPY IT
- III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n n IV ALL RIGHTS RESERVED 7 OF 73
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Plated Board Slot

SL0900

TH-NSP

.9x4.5

CPU Heat Sink Mounting Bosses

720913 70910
STDOFF-4.50D1.8H-SM STDOFF-4.50D1.8H-SM

©- -©

70911
STDOFF-4.50D1.8H-SM

©r

70912
STDOFF-4.50D1.8H-SM

—O
4x 860-1327 l O

X21 Boss

Zz0914
STDOFF-4.50D1.9H-SM

SSD Boss

Z0915
STDOFF-4.50D1.9H-SM

Fan Boss

Z0905
STDOFF-4.50D1.8H-SM

1 1 1

= 860-1327 = 860-1327 = 860-1327

EMT
DisplayPort Pogo

I/0 Pogo Pins
USB/SD Card Pogo

CRITICAL CRITICAL
ZS0905 Z50906
POGO-2.00D-3.6H-K86-K87 POGO-2.00D-3.6H-K86-K87
su su

1 1
= 870-1938 = 870-1938

Digital Ground

Can Slots

SL0901 SL0902
TH-NSP TH NSP
i—( 2x TBT pin diodes
-1.1X0.4-1.4X0.7 SH-1.1X0.4-1.4X0.7
0903 5%9%96
TH*
171 1xo 4-1.4%0.7 SH=1-1%0.4-1.4%0.7 2x MDP Connector
SL0905 SL0907
TH NSP TH NSP
SL:|1 1x0. 45 1.4X0.75 SL41.1X0.45-1.4X0.75 2x TBT chip
904 SE208

2x USB Connector

S3-1.1X0.4-1.4X0.7
-1. 1xo 4-1.4X0.7

16 [I)—ECIE Crxioou mver —  nc ek cixioow mwer N S 16 __NC PCIE 5 R2D CP — PCIE TBT R2D C_P<0> .
= = signals == WAKE_BASE-TRUE
16 [I)—ECIE Crxioou mver ¢ P Ik bou ener p NO_TESTTIRUE g 16 __NC_PCIE 6 R2D CP = - PCIE_TBT R2D C P<1> 2 es
16 CTT)—BCLE CLKIoo Fu — MR bom rw NO_TESTTRUE MEMUTT EN DORVIT EN 16 __NC_PCIE 7 R2D CP —— UAKEBASESIRUE pCTE TBT R2D C P<2> 20 6o
= - — = = E-TRUE
16 [IM)—ECLE cLxloon Fu e — M bom rw » NO_TEST=TRUE 2 AKE_BASESTRUE 26 %6 16 __NC_PCIE 8 R2D CP — MAKE_BAS PCIE TBT R2D C P<3> 2 es
= = == WAKE_BASE-TRUE
16 [IMy—ECIE CLKI00M EXCARD i = AP IR 00m excarp v NO_TESTTIRUE 16 __NC_PCIE 5 R2D CN = - PCIE TBT R2D C N<0> s
= = = —TRUE
16 [Ty ECLE CLK100M ExCARD P — MR iR b om excarp p NO_TESTTRUE 16 __NC_PCIE 6 R2D CN ——  MAKEBAsE PCIE TBT R2D C N<1> 20 6o
6 16 PEG cLK100M N — MAKE_BASE- No_TEST-TRUE 16 __NC_PCIE 7 R2D CN MAKE_BASE-TRUE pCIE_TBT R2D_C_N<2> a1 6o
[mein o TESTTROE . =PP3V3_SQ DP_DDC TAKE BASE-TRUE
69 16 [TR)—EEG CLEL0ON - 16 __NC_PCIE_8_R2D_CN - PCIE_TBT_R2D_C_N<3> .
[ No_TEST-TRUE NO STUFF| NO STUFF| — VAre_pASE-TRUE
16 D 1 1 1 1 p—
16 PcrE EnET 2R ® I T NO_TEST=IRUE R0920°| R09217| R09227] R0O923 1 —NC_PCIE_S_D2RP T T ————— e
e oxs enEn R2D C n T T No_TEST-TRUE 2.2K 2.2K 2.2K 2.2K 16 __NC_PCIE 6 D2RP = - PCIE TBT D2R P<1> .
1 — : 5 5 £ 5 = VAre_pASE-TRUE
0 PCIE ENET R2D C B — Mﬁ!éE_PECAISEE*E};REyPER2D AN NO_TEST=TRUE 1/20W 1/20W 1/20W 1/200 16 NC_PCIE 7 D2RP — PCIE TBT D2R P<2> 34 69
— wr wr ur ur == WAKE_BASE-TRUE
0D 2 = e mraE o TEST-TRUE 201, 201, 201, 201, 1o __NC_PCIE 8 D2RP — = PCIE TBT D2R_P<3> 306
PCIE FW D2R N — == WAKE BASE-TRUE
[ manns S i o TESToIRUE 16 __NC_PCIE 5 D2RN p— - PCIE_TBT D2R_N<0> 21 6o
et p— == WAKE_BASE-TRUE
0D ors ru R2D  n — e No_TEST-TRUE TP_DP_IG C_CTRL CLK — DPB_IG DOC CLK 1716 __NC_PCIE 6 D2RN — - PCIE TBT D2R N<1> 31 69
— = = == WAKE_BASE-TRUE
1 D N = ey No_ TEST-TRUE TP _DP_IG C CTRL DATA — MAKEPASESTRUELpB IG_DOC DATA 1716 __NC_PCIE 7 D2RN pu— - BASEZTRUE poTE TBT D2R_N<2> 30 69
PcIE Fw R2D C ® — raimrwrep c® = = = =
1 I ore oxoamn oo — Mﬁ,ég?%l}%sﬁacub o No_ TEST-TRUE 1, _TP_DP_IG D_CTRL CLK —_ VUAKEPASETTRUEpP 16 D CTRL_CLK 16 __NC_PCIE 8 D2RN —_ UAKE_BASETIRUE porR TBT D2R_N<3> 2 es
= = = == WAKE_BASE-TRUE
o I N — mwomeoe NO_TEST-TRUE 17 _TP_DP_IG_D_CTRIL_DATA N SRR pp_IG_D_CTRL_DATA )
PCIE EXCARD D2R B iic” CIE pxCARD pon AR BASE-TRUE
D MAKE_BASE-TRUI No_TEST-TRUE . TBT DP Ports
16 [IN)—ECIE EXCARD R2D C N N P piiako azp o — DPB_IG_HPD DP_TBTSNK1 HPD
16 [I)—ECIE Excam mep c M et e EXCARD 2D C ® NO_TESTTRUE 57 =PP3V3_SQ DP_DDC v MARE_BASE-TRUE b
MAKE_BASE-TRUE No_TEST-TRUE . _DPA IG HED Db TBTSNKO HPD W
1 1 ——  MAKE_BASE=TRUE
R09247| R0925 s 30 _DP_TBTSNKO AUXCH C P — DPA IG AUX CH P 1
6 1 MEM A CLK P<1> — TP_MEM A CLKP<1> 470K 470K MAKE_BASE-TRUE =
= = )
67 11 MEM A _CLK N<1> ——  MAKE_BASE-TRUE TP_MEM A CLKN<1> 120w 120w s 34 _DP_TBTSNKO_AUXCH C_N — DPA IG AUX CH N W
== HAKE_BASE-TRUE e e MAKE_BASE-TRUE —
otz o1z 69 34 _DP_TBTSNK1 AUXCH C_P — DPB IG AUX CH P 17
6 1 MEM B CLK P<1> — TP_MEM B CLKP<1> MAKE_BASE-TRUE —
——  WAKE_BASE-TRUE ¢ _DP_TBTSNKO DDC_CLK — DPA_IG DDC C 1
6 1 MEM B CLK_N<1> ju— TP_MEM B CLKN<1> FAKE BASE-TRUE = s 3o _DP_TBTSNK1 AUXCH C N — DPB IG AUX CH N 1
MAKE_BASE=TRUE ¢ _DP_TBTSNKO DDC_DATA — DPA IG DDC_DATA 1 MAKE_BASE=TRUE
FAKE BASE-TRUE = s 3¢ _DP_TBTSNK1_ML,_C_P<3..0> — TP _DP_IG_C_MLP<3..0> 1
MARE_BASE=TRUE =
CRITICAL 6 3¢ _DP_TBTSNK1_ML,_C_N<3..0> TP_DP_IG_C_MLN<3..0> 1
1 ENET LOW_PWR PCH XDP_DD3_PCH_GPIO49 ENET LOW_PWR_PCH 12 R0O910 MARE_BASE-TRUE
HAKE_BASESTROR 0 s 3¢ _DP_TBTSNKQ_ML_C_P<3..0> — TP _DP_IG_B_MLP<3..0> 1
16 SATARDRVR_EN —_— XDP_DC3_PCH_GPIO19 SATARDRVR_EN 16 23 0.5% MAKE_BASE=TRUE —_—
== WAKE BASE-TRUE I F s 3o _DP_TBTSNKO ML C N<3..0> —— TP DP _IG B MLN<3..0> 1
0612-1 MAKE_BASE=TRUE
16 _TP_PCH CLKOUT DEN DPLL REF CLK N — DPLL REF CLKN 10 66 s _PPBUS_SW_LCDBKLT P PPBUS_SW_BKL -
== WAKE_BASE-TRUE = = mIn LINE wipm 70 31 _DP_TBTPB ML _C P<l> — NC DP B ML C_P<1>
- HIN NECK WIDT! ——  MAKE_BASE=TRUE
e _PCH crkouT DPR — DPLL REF CLK P — DbPLL REF CLKP 10 6 VorTace
e = xe_Ase-TRUE = 72 NARE BASETRUE 70 3¢ _DP_TBTPB ML _C N<1> — NC_DP_TBTPB ML C N<1>
—  =PPBUS_SW _BKL o = MAKE_BASE-TRUE
2 = 70 34 _DP_TBTPB ML C P<3> — NC DP _TBTPB ML C P<3>
== MAKE_BASE-TRUE
CRITICAL 7o 3a _DP_TBTPB ML _C N<3> — NC DP_TBTPB_ML_C_N<3>
R0954 = are_AsE-TRUE
0.002 70 34 _DP_TBTPB AUXCH C P NC_DP_TBTPB_AUXCH C P
10 e NAKE_pASE-TRUE
—PEVIN S5 BS coMPUTING Isns 2 SERVIN S5 Hs CoMPUTING ISNS R () 7 70 34 _DP_TBTPB AUXCH C N — NC _DP_TBTPB AUXCH C N
== MAKE_BASE-TRUE
0612
2 4 ISNS HS cOMPUTING N J 70 3 [I¥)-IBT_B_R2D C N<0> — TBT B _R2D C_N<0>
QUSRS CoMEuTIie B == WAKE_BASE-TRUE No_TEST-TRUE
ISNs S comPUTING P
e 70 3 [I¥)-IBT_B_R2D C P<0> — NC_TBT B _R2D C_P<0>
LB cre3 == WAKE_BASE-TRUE No_TEST-TRUE
» 70 2 CIry-IBT B R2D C N<1> — NC_TBT B R2D C_N<1>
= HAKE_BASE-TRUE No_TEST-TRUE
1o _MLB_RAMCFG2 70 3 [T¥y-IBT B R2D C P<l> — NC_TBT B R2D C_P<l>
== WAKE_BASE-TRUE No_TEST-TRUE
1o _MLB_RAMCFG1 70 3 [Tg)-IBT_B_D2R_P<0> — NC_TBT_B_D2R_P<0>
= WAKE_BASE-TRUE No_TEST-TRUE
Unused USB 1o _MLB_RAMCFGO 70 5 CIFy-IBT_B_D2R_N<0> NC_TBT_B_D2R_N<0>
= WAKE_BASE-TRUE No_TEST-TRUE
' CIx)—USB_EXTC_P — EXTC_P 70 3 [Tgy-IBT_B_D2R_P<1> — C_TBT_B_D2R_P<1>
= HAKE BASE-TRUE NO_TEST-TRUE S CFGL:L CFGO:L = WAKE_BASE-TRUE No_TEST-TRUE
18 USB_EXTC N — NC USB_EXTC N ”“lﬁ%Gg'sLol 1'RJ“01C95 1 1:(”0“9l 52 1[RJ0953' 70 20 CTI)-LBT_B D2R_N<1> —_ NC_TBT B D2R N<1>
o T HAKE BASE-TRUE NO_TEST-TRUE TOK Tox Tox Tox = WAKE_BASE-TRUE No_TEST-TRUE
1 USB3_EXTC_RX P — NC _USB3_EXTC RX P 5% st st st
[mung == HAKE BASE-TRUE NO_TEST-TRUE 17200 1720w 1720w 1720w
ur M M M
18 USB3_EXTC_RX_N — NC_USB3_EXTC_RX_N 201 201 201 201
oD == MAKE_BASE-TRUE NO_TEST-TRUE 2 2 2 2 4 _TBT B CIO_SEL
1 USB3_EXTC_TX_P — NC _USB3_EXTC TX P 5 _DP_TBTPB_HPD
0/ == HAKE BASE-TRUE NO_TEST-TRUE BT B CONFIG2 RC
.
1 [Ty USB3_EXTC TX N — NC_USB3_EXTC_TX_N E
== HAKE BASE-TRUE NO_TEST-TRUE
18 USB3_EXTD_RX_P NC_USB3_EXTD_RX_P 3 TBT_B_LSRX
oD—= == HAKE BASE-TRUE NG TEST-TRUE 1LVDS Aliases
1s [p—USB3 EXTD RX N =_NC LSB3 BXUD RX K 'R0916 | 'R0917|'R0918 | 'R0919 | 'R0914
MAKE BASE-TRUE NO_TEST-TRUE o N N o o
18 USB3_EXTD_TX_ P — NC _USB3_EXTD_TX P s s s s s
o2 = saceoror o TESToTRE . _TP LVDS IG B CLKP — LVDS IG B CLK P oo oo oo oo oo
WAKE BASE-TRUE = e e e r ,«
[T USB3_EXTD TX N — NC _USB3_EXTD_TX_N
)S == MAKE_BASE=TRUE NO_TEST-TRUE ¢ _TP_LVDS_IG B_CLKN — LVDS_IG B_CLK N 2% 2720 229 2720 2720
18 USB_EXTD_EHCI N — NC_USB_EXTD EHCI N MAKE_BASE=TRUE
o == HAKE BASE-TRUE No TEST-TRUE NC_LVDS IG B DATAP<0..3> — LVDS IG B DATA P<0..3>
18 USB_EXTD_EHCI P — NC_USB_EXTD EHCI P MAKE_BASE=TRUE NO_TEST-TRUE
oo—= = Ak BacE-TROE No TEST-TRUE NC_LVDS IG B DATAN<0..3> — LVDS IG B DATA N<0..3> =
MAKE_BASE=TRUE NO_TEST=TRUE  —
NC_LVDS_IG A DATAP<3> — LVDS IG A DATA P<3> BT B LSTX NC_TBT_B_LSTX
. AKE BASE-TRUE No_TEST-TRUE  —— O = = =
Unused PGOOD signal e rone 16 A DATA e LUDS IG A DATA N<3> FARE_BASE~TRUE Vo mEsT-TRUE
FAKE_BASE-TRUE No_TEST-TRUE
TP_P1V5S3RSO_RAMP DONE _ — P1V5S3RSO_RAMP_DONE o 65 _LCD_BKLT PWM — LVDS IG BKL PWM 1
T — 11 WAKE_BASE-TRUE
TP_DDRREG_PGOOD — DDRREG_PGOOD am = 63 _LCD_IG _PWR_EN — LVDS IG PANEL PWR 1
MAKE_BASE=TRUE = WAKE._BASE-TRUE =
65 _LCD_BKLT EN — LVDS_IG BKL ON 1
WAKE_BASE-TRUE =
SATA Alijiases i
SMC Aliases
Unused SATA ODD Signals .
Unused SMC Signals
SATA_ODD R2D C P — NC_SATA ODD_R2DCP
== HAKE_BASE-TRUE NO_TEST-TRUE
SATA_ODD R2D C N NC_SATA_ODD_R2DCN
== HAKE_BASE-TRUE 'NO_TEST-TRUE o (I—SMC_SYS_LED YS_LED
SATA_ODD_D2R_P — NC_SATA ODD_D2RP HAKE_BASETRUE NO_TEST=IRUE
MAKE_BASE-TRUE NO_TEST-TRUE 1 (oD—LR_RX_OUT_RC — NC_IR_RX_OUT_RC
SATA_ODD_D2R_N — NC_SATA ODD_D2RN HAKE_BASESTRUE HNO_TEST=IRUE
== HAKE_BASE-TRUE NG TEST-TRUE
SD PCIE Signals
S g SYNC MASTE! J13 MLB NON POR SYNC DATE=11/10/2011
————
Signal Aliases
1; _TP_DP_IG D HPD — DP_IG D HPD
5 [IN)—=REG D28 <i..0> —— PCIE SSD D2R P<1..0> oD ¢ 20 e —— MAKE_BASE-TRUE
= iaks pAsE-TRUE - 051-9277 | D
> (IM)—=2Ec D2R n<1..0> T D © o o ) Appl T -
BASE=TRUE R0909 pple nc.
> (I =P &2 € por.0> pcmssn i o 00 oDy 35 e 209
ASE=TRU]
G —— e o X ° 2.8.0
17200
HAKE_BASETRUE e NOTICE OF PROPRIETARY PROPERTY:

Unused PPT

201
2 THE INFORMATION CONTAINED HEREIN IS THE

PROPRIETARY PROPERTY OF APPLE INC.

THE POSESSOR AGREES TO THE FOLLOWING‘
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IV ALL RIGHTS RESERVED

9 OF 109
8 OF 73

VV VV VVa

\ANAAM] \/i

\"/

\/N

2

v il




NOTE: Intel provides an internal pull-up OF 5-15k to VCCIO on all CFG signals.

OMIT_TABLE OMIT_TABLE
CRITICAL R1010 CRITICAL I LIve wIomaze-3 it
¢ CPU_PEG_COMP 1 XA'A 2 =PP1V05_S0_CPU_VCCIO 4101 1 MIN NECK WIDTH-
o 17 my—DMI_S2N _N<0> g M24pur RX 0* Ul000 PEG_IcOMPI| G3 emmeem o 225 ry—CPU_CFG<0> B50 [crG o sa_pImM_VREFDO| BE7 PPCPU_MEM_VREFDQ_A a
6 17 DMI_S2N_ N<1> P6 ] pMI_RX 1% IVY-BRIDGE PEG_IcomMPO| GL ” o6 225 [y CRPU_CFG<1> 51 |opg 1 SB_DIMM_VREFDO| BT »PPCPU_MEM VREFDO_B mmm,
66 17 DMI_S2N N<2> Pl pMI_Rx_2* 2CB‘G3A5W PEG_RCOMPO| G4 o 23 s (—CBU_CFG<2> B54 |crg_2 U1000 RsvD 30|N HIN Lve wIpTH=0.3 My
B MIN NECK WIDTH-0.2 MM
o 17 [y DMI_S2N_N<3> > P10 ] pMI_RX_3* (1 oF 9) PEG RX 0*laH22 —PEG D2R N<O0> X o 23 5 (I ggg ggg:i: 2:: crG_3 L R Eg VOLTAGE=G. 75V
 RX_0*3H22 g =PEG _D2R _N<O0>  .~m " =
D 6 17 DMI_S2N_P<0> N3 | pMr rx 0 PEG_RX_1+[yJ21 =PEG_D2R_N<1> . e 20 D> CPU CFGe5 o EEE’S o somven RsvD_32| 149 e
o 17 DMI_S2N_P<1> P7 | pur Rx 1 PEG_RX_2+[yB22 =PEG_D2R_N<2> . R = CPU CFG<6o cs5 — M o= rsvp_33| L47 1
o 17 DMI_S2N_P<2> 3 | pur_rx 2 PEG_RX_3+[yD21 =PEG_D2R_N<3> . 2 D T CrGe T FYTR M Q i u
o 17 —DPMI_S2N P<3> g Pl |pur RX 3 PEG_RX_4*(yAL9 @ =PEG_D2R_N<4> am ¢ co 0 D CDU CFG<8> 255 cre_7 H ol RSVD_34 g NC
PEG_RX_5*pD17 =PEG_D2R_N<5> 6 PLACE_NEAR=U1000.H43:50.8MM oo = O CFG_8 @ RSVD_35 NC
6 17 DMI_N2S_N<0> K1 pmur_Tx 0% i - g o 23 CPU_CFG<9> H51 lcrG_9 Mmoo rsvp_36| U
— = PEG RX 6%(nBl4 =PEG D2R N<6> o PLACE_SIDE=BOTTOM = | I . NC
6 17 DMI_N2S_N<1> M8 I pur TX 1% R 6 gu———— eSS M) o 23 CPU_CFG<10> K49 lcrg 10 > RsvD_37| W
(L U o E— e pEG_RX_7+[yD13 =PEG_D2R_N<7> . =PPVCORE S0 _CPU ;12 1 o — 5 — ne
66 17 (DU} DMI_N2S_ N<2> ¢ N4: DMI_TX_2* — PEG RX 8*ALL _PEG D2R N<8> == o6 23 (I CPU CFG<11> K53 |orG 11 g rsvD_38| P13 e
6 17 DMI_N2 <3> R2 4 DMI_TX_3* a i — ¢ =PRVCORE_SQ_CPU VCCAXG 7 1z 15 23 (ry—CRU_CFG<12> F53 lerG_12
= = — = a PEG_RX_9*(1B10 @ —PEG_D2R_N<9> am ¢ NOSTUFF == = & — 53 - RSVD_39 AT3 %
prii — i 1 NOSTUFE o 23 () CPU_CEFG<13> CFG_13 — "I K
66 17 DMI_N2S_P<0> K3 | pMI_TX O PEG_RX_10*~G8 =PEG_D2R_N<10> s R1064 R1070 CPU CFG<14> L51 |ore 14 RSVD_40 NC
66 17 DMI_N2S_P<1> M7 | pMI_TX 1 PEG_RX_11#%5A8 @ =PEG _D2R N<11> .m. 49.9 49.9 ¢ CPU_CFG<15> F51 lcpg_ 15 RsvD_41| Al
66 17 DMI_N2S_P<2> P4 | pMI_TX 2 PEG_RX_12%[yB6 =PEG_D2R N<12> . 16w Ve oD CPU CFG<16> D52 - o ARG
« 1 gy DMI_N2S_P<3> > 3 | pMr_Tx 3 PEG_RX_13+[yHE . =PEG_D2R_N<13> oo o, Rt 9 I CPU CFG=17 =3 CFG_16 RS"DJ‘ZJ@GC
PEG_RX_14*(ES =PEG_D2R_N<14> 6 PLACE_NEAR=U1000.H45:50.8MM > D CrG_17 RSVD—:j Nc
6 17 FDI_DATA N<0> U7 J Fp10 TX 0% PEG RX 15% K7 =PEG_D2R_N<15> R PLACE_SIDE=BOTTOM RsvD_aa| Al e
@—————‘-—CFDI DATA N<1> W11 roro mx 1 RX SO ——— 2R 22— _ CPU_VCC VALSENSE P @143 [vce_varL_sEnsE RSVD 45| N
66 17 EDI_DATA_N<1> - _TX_ " PEG_R¥_o| K22 =PEG_D2R_P<0> . Note. VOLTAGE=1.25V CPU_VCC_VALSENSE N =543 |vss var_sense VD NC
66 17 S CIOTS e FDIO_TX_ 2% 3 pEo mx 1| K19 —PEG D2R P<1> . Note. VOLTAGE=0V s
N  Rx_1| K19 g =PEG D2R P<l> .m
oo = = FDIO_TX_3 ] PEG_RX_2| C21 =PEG_D2R_P<2> 6 Note. VOLTAGE=1.05V = = = b VAXG_VAL_SENSE
2 e ®  _pEG D2R Pe3s I e Y CPU AXG VALSENSE N g X45 lvssaxc VAL SENSE
o5 11 @om—EDL_DATA N<4> * W6 { FDI1_TX_0* " PEG_RX_3| D19 @ =PEG_D2R_P<3> am ¢ Note . VOLTAGE=0V = = = _VAL_
66 17 FDI_DATA_N<5> V44 FDI1_TX_ 1% © PEG_RX_4f C19 * =PEG_D2R_P<4> am ¢ TP_CPU VCC DIE SENSE @48 [vcc_DIE_SENSE
FDI_DATA N<6> ¥2 {1 Fp11 Tx 2% 2 PEG RX 5| D16 =PEG_D2R_P<5> .
6 17 _TX_: ,_RX_! . 0STUFE | | NOSTUEE. ae
o 17 (GO} FDI_DATA_ N<7> o AC9: FDI1_TX_3* E PEG_RX_6| C13 =PEG D2R P<6> . R1?65 1}1071 2 4 CPU THERMD P 848 |psup 6 DC_TEST_A4 o zgﬁ(‘ﬁ:_g;zz}zgz_gi
& PEG_RX_7| D12 —PEG_D2R_P<7> . 22 19-9 12w CPU_THERMD_N K48 lpayp 7 DC_TEST_C4 S —C4]
66 17 FDI_DATA P<0> U6 | Fp10_TX 0 Z PEG—RX—B—‘—————@CH _DEG D2R_D<8> 116w Taew orE:  Tneel d @————t-—d N - pc_TEST D3| D3 |
6 1 FDI_DATA P<1> W10 | ppro_Tx 1 . » oo —PEG D2R D<9> ¢ v B o NRTE 2158185 58886 b 85 REERTaSY E8hcern. nBYLY JrsvD_8 pc_test_pi| Pl __TP_CPU DC_TEST DI
66 17 FDI_DATA_ P<2> W3 | Fpro_TX 2 9 P PEG_RX_9 ¢ PLACE_NEAR=U1000.K45:50.8MM &Y42 Irsvp_o pc_TEST a58| 258 TP CPU DC _TEST A58
< “DATA Pe3e & aa/ | iy o g PEG_RX_10| F8 =PEG_D2R_P<10> . NEAR= NC = _TEST_. _CPU_DC_ i
66 17 FDI_DATA_P<3> AA7 | FDIO TX 3 8 & " RX 10— u———2 2=~ M) PLACE_SIDE=BOTTOM Né 1 [rRsvp 10 DC TEST A59| A59 59
C Qup-FRI_DATA_P<3> g AN #Dr0_Tx_ il e rrc_nx 12 8 en  =PEG D2R P<ll> _om. L 21 Jrovo_ _sesn_ase| 239 CPU_DC_TEST_C5_a
e EDI_DATA P<4> w FDIl*TX*O S : PEG*RX*:LZ £ =PEG D2R P<12> ° PLACE_NEAR=U1000.K43:50.8MM Ng 9 22:ﬁ71; 2§7$E2:7§2i A61 61
66 17 FDI_DATA P<5> T4 | FDI1_TX_1 g Q PEG_RX_13| H6 =PEG_D2R_P<13> s PLACE SIDE-BOTTOM NeH1 .- u - -,(:6_1CRL1=Ilc=’]‘-‘?‘SI=C5_—L=IA
6 17 FDI_DATA_ P<6> aa3 | ppr1 Tx 2 g & PEG RX 14| F6 =PEG_D2R_P<14> . - o . Né%“s"nf 3 PC_TEST_COL -
Acs i & K6 —_PEG D2R P<15> NOTE: Intel validation sense lines per NE3&2 |rsvD_14 DC_TEST_D61 TP_CPU _DC _TEST D61
o v ouy—EDL_DATA_P<7> _qu A0 jror1_mx 3 3 g PEC RX_15 = gu—————<5==22=—m- doc 439028 1.0 HR_PPDG secti 6.2.1 and 6.3.1 8Y22 |rsvp_15 pc_test_Bp61| BD61 TP _CPU _DC_TEST BD61
3} g oc revl. 3 sections 6.2.1 and 6.3.1. n& B _TEST_| _CPU_DC_ ]
6 17 FDI_FSYNC<0> AAll | FDIO_FSYNC a N PEG_TX_0+(y622 g =PEG R2D C N<0> mm: NEY2 IrsvD_16 pc_TesT_BE61| BE6l CPU DC TEST BE59 BE61
o 17 my—EDI_FSYNC<1> g  ACI2 IppIl FSYNC E a PEG_TX_1%{5C23 =PEG_R2D_C_N<1> . n&G2L [Rsvp_17 pC_TEST BES9| BESY ]
FDI_INT U1l | ppr INT H E PEG_TX_2*(P23 =PEG_R2D_C_N<2> s nE82L Irsvp_18 pc_tEsT_pG61| BS61 CPU_DC_TEST BG59 BG61
—PP1V05_S0_CPU_vecIo P - p PEG_TX_3+(F21 =DBEG R2D C N<3> o nEEZ|rsvD_19 pc_TEST_BGS59| BG59 |
T = = 66 17 FDI_TLSYNC<0> ARL0 | FpIO_LSYNC a PEG_TX_4*yH19 =PEG_R2D_C_N<4> . NESE2 rRsVD_20 pc_tesT_BG58| 2658 TP _CPU DC_TEST BG58
R}4030 66 17 FDI_LSYNC<1> AG8 | FpI1_LSYNC = PEG_TX_5*pyC17 =PEG_R2D_C_N<5> o NESEE |rsvD_21 pc_TEST_BG4[ BG4 TP CPU DC TEST BG4
1ANT sc EDP_COMP % PEG_TX_6*(pK15 & =PEG R2D C N<6> mmm . NESE2 |rsvD_22 pc_TesT_BG3[ B63 CPU DC TEST C4 BE3_BG3
o FEACRIERCO000 AT 12T AD2 | Epp_ICOMPO — PEG_TX_7*pE17 =PEG_R2D_C_N<7> B NES22 |RsvD_23 pc_TEST BE3| BE3 |
e AF3 | gpp coMpIO Q PEG_TX 8*|yFl4 =PEG_R2D_C_N<8> . NESEE |rsvD_24 pC_TEST_BG1| BGL ('pn_nc'_TEqT_c‘4_i3E1_BG1
Al5 = <9> 6 BE1
, EDP_HPD L AG11 | mpp upD g PEG Tx 9215 g =PEG R2D _C N<9> mym. NEE2E |rsvD_25 e
e - & PEG_TX_10%jnJ14 =PEG_R2D_C_N<10> 6 NESES |rRsVD_26 pC_TEST_BD1| BD TP_CPU DC TEST BD1
cees DP_INT _AUX CH N g  AG4dEpp auxs & PEG_TX 11+ H13 & =PEG R2D C N<11> n&824 [Rsvp_27
6 s DP_INT AUX CH P g g AF4 |EDpP AUX E PEG_TX_12%5M10 =PEG_R2D_C_N<12> .
F10 =PEG_R2D <13>
66 63 _DP_INT_ MI, N<O0> AC3 | Epp TX 0* a PEG_TX_13* = G C_N<13 6
TP _EDP TX N<I1> aca | gpp TX 1+ I PEG_TX_14*HD9 =PEG_R2D_C_N<14> o
. _TX_ J4 = <15>
+ _TP_EDP_TX N<2> AE11 {ppp Tx 2% a PEG_TX_15%(y - PEG_R2D_C_N<15 oD ¢
« TP_EDP_TX N<3> . AE7 { EDP_TX 3% 9 PEG_TX_O| F22 =PEG_R2D_C_P<0> .
=] A23 =PEG_R2D P<1>
6 63 _DP_INT MI, P<0> ACl |Epp TX 0 4 PEG_TX_1 G C R
- r——— - = =) PEG_TX_2| D24 =PEG_R2D_C_P<2> o
; _TP_EDP_TX P<1> AA4 | ppp_TX_1 T
TE_EDP_TX_P<’> gu 20 JEDP TX PEG_TX 3| E21 =PEG_R2D_C_P<3> P
B : g; Egi $§ g:zz Aigs EDP_TX_2 PEG_TX_4| G19 =PEG R2D C P<4> o
« TP_EDP TX P<3> .,  AF6 |Epp TX 3 PEG_TX_5| _B18 =PEG_R2D_C_P<5> .
Intel Doc 467283 ChiefRiver Platform design guild rev0.71 section 2.2.12 recommendation. PEG_TX_6| K17 =PEG_R2D_C_P<6> .
d be left floati PEG_TX_7[ G17 =PEG_R2D_C_P<7> B
Noven ?‘gpiggggrnglaaraggg§écggpgiggglgg‘:sisceetgey qagine PEG_Tx_ 8| E14 =PEG_R2D_C_P<8> .
Shared with other interfaces. pEG T 9| C15 —PEG R2D C P<9> :
PEG_TX_10{ K13 g =PEG R2D C _P<10> mm
1’1\{81‘ .f’rhe EDP_HPD procesgor inpgtfis a_ low voltage ac%kilve lg ski)gnaé. PEG_TX 11| G13 =PEG_R2D_C_P<11> o
Eoe§gn8£$§t€gelgggiv%ng%gﬁvgéqﬁai Foom Enbeddda°01 SR 5y Pore "aTRR 45 Vice PEG_TX_12| K10 =PEG_R2D_C_P<12> s
fgn r r r
(Pefor Yo Iafest Brocessor EDS For be specifications). PEG_TX_13| G0 =PEG_R2D_C_P<13> .
If HPD i$tdisagll)ed wlc'n%le eDP i%eigﬁce is still enaléled, h therboard PEG_TX_14| D8 =PEG_R2D_C_P<14> 5
FRIE°S gng1 "Can be 'Te18 Y5%n3-conhecl B¥IEnPR E°80R R 250 TS TATERRTE: pEG_Tx_15| K4 g =PEG R2D C P<15> mm
P FG<16>
v 220 _CPU_CFG<T> » > CPU_CFG=<16
6 239 CPU_CFG<6> 66 23 s CPU_CFG<3>
6 239 CPU_CFG<5> 66 23 s CPU_CFG<1> 1412100 7 =PP1VO5_S0_CPU_VCCIO
225 _CPU_CFG<4> 6 25 s et
6 235 CPU_CFG<2> 1;(}(1031
?972 W
NosTUFFl EDP: YE:! NosTUFFl NosTUFFl NosTUFFl NosTUFFl NOSTUFF. NosTUFFl NosTUFFl MF o
R1042 R1044 R1045 R1046 R1047 R1040 R1041 R1043 R1049 2201

1K 1K 1K 1K 1K 1K

1K

- ;. 4+ EDP_HPD L,

3
Isch MASTE. 13 MLB_NON POR SYNC DATE=10/17/2011]
————
@Qlo:«ll

63 DP_INT HPD

an7002mxs CPU DMI/PEG/FDI/RSVD

-4 5 EDPiYES
These can be Placed close to J2500 and Only for debug access
1 051-9277 | D
CR SFF Intel doc #460452 Apple Inc.
Rise/Fall time <6n
' FOR IVYBRIDGE PROCESSOR ! serre © e ® 2
. .8.0
'
CFG [7] :PEG DEFER TRAINING 1 = (DEFAULT) IMMEDIATELY AFTER XXRESETB 0 = WAIT FOR BIOS . NOTICE OF PROPRIETARY PROPERTY:
' =
! CFG [6:5] :PCIE BIFURCATION 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
' CFG [4] :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED ! THE POSESSOR AGREES TO THE FOLLOWING:
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED ' I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 10 OF 109
II NOT TO REPRODUCE OR COPY IT
' CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED ' II1 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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1121057 =PP1V05_S0_CPU_VCCIO

OMIT_TABLE

’ CRITICAL
Uul000
nosturr nosTurr nosTurE
IVY-BRIDGE
'R1104 |'R1102 20-35W
51 1K
rR1101 BN 5% BGA BCLK| I3 DMI_CLK100M_CPU_| 16 66
R 1/20W L7200 (2 OF 9) BCLK* | H2 o DMI_CLK100M CPU_N Yeuus UKD
5% 2201 2201
Daon 5 N DPLL_REF_CLK| AG3 DPLI,_REF_CLKP o6
S NC &I PROC_DETECT ¢ DPLL_REF_CLK*[AGL . DPLI, REF_CLKN ame
I F49, o
i L PROC_SELECT* 9 BCLK_ITP| N59 ITPCPU_CLK100M P 16 6
3 BCLK_ITP*[N58 bl ITPCPU_CLK100M N am e«
o 41 OO} CPU_CATERR L - C49-CATERR*
(IPU) pRDY*RN53 XDP_ _PRDY T, 23 66
1103 o5 42 15CETY CPU_PECI .~ A48 [ppcT (IPU) pREQ*|N55 - XDP_CPU_PREQ_ L am e s
R Gl
« 37 42 1gry— CPU_PROCHOT L 1 ,\/5\6/\/2 CPU_PROCHOT R_L -— 45 procroT* % (IPU)  qck| LS56 - XDP_CPU_TCK ame «
=PP1V5_S3_CPU_VCCDDR . E (IPU) TMs| LS5 - XDP_CPU_TMS am e
2615 12 7 e ———rerw MF o6 42 19 (oM} BM_THRMTRIP L &= D45 THERMTRIP* (IPU) TRsT*[,J58 . XDP_CPU_TRST_L am s e
1 201 il ~
R1120
200 (IPU) rp1| M60 - XDP_CPU_TDI 2
PM_SY cas ame s
o « v oD SYNC - Pu_syne o] L59 - XDP_CPU_TDO o -
K S —— - CPU PWRGD - B45 |yncorerWRGOOD g .
m = K58 DBRESE
« 2 1 my_PM_MEM_PWRGD 32 2 PM_MEM_PWRGD_R - BE4S |su_praMPWROK & & DBR* - XDP L oD = == <
1/20u PLT RESET LS1V1 L - D44 RESET* g 2 (IPU) BpM_0+[yG58 XDP_BPM_L<0> 23 66
- L
i M & (IPU) ppy_1%|yESS XDP_BPM_ L<1> 23 65
26 =MEM_RESET_ L - AT30-SM_DRAMRST* ° B (IPU) BPM_2%E59 XDP_BPM L<2> 23 66
<Qm—- f a (IPU) ppy 3%jhG55 XDP_BPM_L<3> 23 66
« CPU_SM_RCOMP<0> BF44 |sM RcoMP 0 5 D e M I<i.
= — — (IPU) gpM 4x}|4G59 XDP_BPM_L<4> 23 66
s CPU_SM RCOMP<1> BE43 [sM RcCOMP_1 ) h
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L36 4025 2402 R16 -
[VCC_71 . . . [VCCSA_8 g PLACE_NEAR=U1000.AY43:2.54mm
40 - PLACEMENT NOTE: Please place all sense line resistors on BOTTOM side. R18 %] -
vee_72 Note. VOLTAGE=1.25V VCCSA_S
e =
N26 |vce_73 T 57 < R21 |ycesa_10
N30 |ycc_74 Note. VOLTAGE=0V BT =7 < Ul5 lveesa 11
N34 lyce_75 Note. VOLTAGE=1.05YV oD 5 o6 V16 |vcesa 12
N38 lyce_76 U 55 66 V17 |ycesa_ 13
— Note. VOLTAGE=0V V18
vcesa_14
V21 |yccsa_15
W20 |yccsa_16
R1361'| |'R1363
100 100
1% 1% PLACE_NEAR=U1000.AN17:50.8mm
1/16W 1/16W PLACE SIDE=BOTTOM Isch MASTER=J13 MLB NON POR SYNC DATE=11/10/201]]
PLACE_NEAR=U1000.G43:50.8mm MF-LF MF-LF ' —
- PLACE_SIDE=BOTTOM 402 2 2 402

CPU POWER
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OMIT_TABLE

CRITICAL
BG13 lyss U1000 vss| ML1
BG17 vss BGA vss M15
BG21 [ygs (9‘?51’59) vss| M58
BG24 lyss | = vss| N1
BG28 |ygs o i vss| N17
BG37 lyss =l vss| N21
BG41 |ygs g 8 vss| N25
BG45 |yss >|' vss| N28
BG4I lyss > vss| N33
BG53 |ygs H vss| N36
€29 lvss vss| N40
€35 lvss vss| N43
€40 lvss vss| N47
D4 lvss vss| N48
D6 lvss vss| N51
D10 lyss vss| N52
D14 |ygs vss|_N56
D18 lyss vss| N6l
D22 lyss vss| B9
D26 lyss vss| P14
D29 lyss vss| P16
D35 lvss vss| P18
D40 lyss vss| P21
D43 lvss vss| PS8
D46 lyss vss| P59
D50 lyss vss| R4
D54 lyss vss| RL7
D58 lyss vss| R20
E3 lvss vss| R46
E25 lvss vss| TL
E29 lyss vss| T47
E35 lvss vss| 150
E40 lyss vss| T51
F13 lyss vss| T52
F15 lvss vss| 153
F19 lvss vss| T55
F29 lvss vss| 156
F35 lvss vss| U8
F40 lyss vss| UL3
F55 lvss vss| V20
G6 lvss vss| Vel
G48 lvss vss| W8
651 lyss vss| W13
G61 lvss vss| W15
H4 lvss vss| W18
H10 lyss vss| W21
H14 |ygs vss| W46
H17 lyss vss| ¥4
H21 |ygs vss| Y47
H53 lvss vss| ¥58
H58 |vss vss| ¥59
J1 lvss
J49 lvss
I55 lvss
X8 lvss
K11 lyss
K21 lyss VSS_NCTF[ A5
K51 lyss vss_NCTF| AS7
L16 lyss vss_NCTF| BC61
L20 lyss vss_NcTr| BD3
L22 lyss vss_NCTF| BDS9
L26 lyss vss_ncrr| BE4
L30 lyss vss_NcTF| BESS
L34 lyss vss_NcTr| BGS
L38 lyss vss_ncrr| BG57
L43 lyss vss_NcTr| €3
L48 lyss vss_NcTr| €58
L6l lyss vss_NcTr| D59
M4 lyss vss_NcTrF[ EL
M6 lyss vss_NcTr| E61

OMIT_TABLE

CRITICAL

29 lyss U1000 vss| AM34
213 lyss BGA vss| AM38
217 lyss (8 OF 9) vss| AM42
221 |ygs vss vss|_AM45
A25 lyss BE vss| AM48
228 lyss Ao vss| AMS8
233 lyss 24 vss| ANL
237 lvss aa vss| AN21
240 lyss > vss| AN25
245 lyss « vss| AN28
249 lyss vss| AN33
253 lyss vss| AN36
AAL lyss vss| AN40
ARS8 lyss vss| AN43
213 |ygg vss|_AN47
AAS0 lyss vss| ANS0
AA51 [ygg vss| AN54
AR52 lyss vss| AB7
aa53 |ygg vss|_AP10
aa55 |ygg vss|_AP51
2256 |ygg vss|_AP55
AB16 |yss vss|_AR7
aB18 |ygg vss|_AR13
AB21 [ygs vss| AR17
2B48 |ygg vss|_AR21
aB61 |ygs vss|_AR41
aC6 |yss vss|_AR48
AC10 |ygs vss|_AR61
ACL4 lyss vss| AT4
AC46 |ygs vss|_AT14
AD4 [ygs vss| AT19
AD17 |ygg vss|_AT36
AD20 [ygg vss| AT45
AD61 [ygg vss| AT52
AE8 lyss vss| ATS8
AE13 [ygs vss| Aul
AF1 |ygs vss|_2U7
AF17 [ygs vss| Aull
AF21 [ygs vss| Au28
AF47 [ygs vss| Au32
aF48 |ygg vss|_AU51
AF50 |ygs vss|_Av17
AF51 vss vss! AV21
AF52 [ygg vss| Av22
AF53 |ygg vss|_Av34
AF55 [yss vss| Av40
AF56 |ygs vss|_Av4s
AFS8 lyss vss|_AVSS
AF59 [yss vss| Aw7
AG7 |yss vss|_AW13
AG10 |ygs vss|_AW43
AG14 |ygg vss|_AWe1
AG18 lyss vss| A¥4
AG47 vss vss! AY9
2652 |ygs vss| AY14
2G61 |ygs vss|_AY19
2H4 [ygs vss| A¥30
2H58 |ygg vss|_AY36
237 |yss vss| AY41
AJ13 [yss vss| AY4s
AJ16 |ygs vss|_AY49
2320 |ygg vss|_AY55
2322 |ygg vss|_AY58
AJ26 lyss vss| BAL
AJ30 |ygg vss| _BALL
AJ34 [yss vss| BAL7
2338 |ygs vss|_BA21
2342 |ygg vss|_BA26
AJ45 [yss vss| BA32
2348 |ygs vss|_BA48
BKL lyss vss| BASL
AK52 |ygg vss|_BB53
AL10 |ygg vss|_BC5
aL13 |ygg vss|_BC13
AL17 |ygg vss|_BC57
AL21 vss vss! BD8
AL25 [ygg vss|_BD12
aL28 |ygg vss|_BD16
aL33 |ygg vss|_BD19
AL36 |ygg vss|_BD23
AL40 [ygg vss| BD27
AL43 |ygg vss|_BD32
AL47 |ygg vss|_BD36
aL61 |ygs vss|_BD40
AM4 lyss vss| BD44
aM13 |ygg vss|_BD48
AM20 vss vss! BD52
aM22 |ygg vss|_BD56
AM26 lyss vss| BES
AM30 lyss vss| BG?

SYNC_DATE=07/27/2011]
—
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8 7

All INTEL recommendations from Intel doc #4439028 Huron River Platform Power Design Guide

Processor Load Line : -2.9 mOhms

CPU VCORE DECOUPLING
CRITICAL (CRITICAL CRITICAL

Intel recommendation (Table 7-1): 16x 2.2uF, 12x 22uF, 3x 330uF
1297 _=PPVCORE_S0_CPU g CRITICA]y, CRITICAL CRITICALCRITICALCRITICALCRITICAILCRITICAL qCRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAILCRITICAL CRITICAL
1C1600 1C1601 1C16021C16031C1604‘1C1605 C1606 1(1:1607 1(1:1608 1C1609 1(1:1610 1(1:1611 1C1612 1C16131C1614 1C1615 1C1640 1C1641 1C1642
UF _1ugr L —L 1uF —L 1uF 4 4 —L 1uF 4
0 0 — 1% 15 15 15 19F — 20 — 20 ——0 — 20 T 20 — I8F — & I9F — I8F — 20 — IFF I9F
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 D
oCRITICALCRITICAL CRITICALCRITICALCRITICALCRITICAILCRITICALCRITICALCRITICALGCRITICALSCRITICAL CRITICAL CRITICAL CRITICAISCRITICAL JCRITICAL CRITICAL CRITICALJCRITICAL CRITICAL JCRITICAL CRITICALSCRITICAL CRITICAL
1C1616 1C1617 1(1:1618 C1619 C1620 C1621 C1622 1(1:1623 1(1:1624 C1625 1(1:1626 1(1:1627 1(1:1628 1(1:1629 C1630 1(1:1631 1C1632 1C1633 1C1634 1C1635 1C1636 1C1637 (1 C1638 1C1639
- 1ur — L TyF — —L 1ur —L 1ur 4 —L 1y —L 1y —L 1y —L 1ur L1y —L19Fr = - IuF
—F e T ) T 15 T 150 T e T W W T L | e L e 1L e 1 T W T W W W i W i T e
X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
_—
PLACEMENT NOTE (C1655-C1666):
Flace close to U1000 on top side.
’ CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICA] . CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
JiC1655 1Cl656 (1C1657 |1Cl1l658 |1Cl1l659 ([t 660 1Cl661 |*Cl662 |1Cl663 ([1Cl664 |[:1Cl665 (1Cl666 |[1Cl667 (1Cl668 |1Cl669 C1670
IOOUF f— IOOUF f— 10UF f— 10UF f— 10UF — 1 10UF f— 10UF f— 10UF f— 10UF f— 10UF f— 10UF f— 10UF f— 10UF — QUF C
—F 20 ~ 703, ~ 703, - 20, ~ 203, = 3 T 20 ~ 303, ~ 203, ~ 203, ~ 203, ~ 20y, ~ 20y, ~ 20y, ~ 20y, ‘Ij%
CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R C: 5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-
PLACEMENT NOTE (C1667-C1679): J;
PLACEMENT NOTE (C1640-C1645):
'C1680 'Ccle681 'C1682 'C1683
J~27<>UF ~L-570uF L S700F L3 70uF L['C1679
20% T 20% T 20% T 20% 270UF
2 2y 2 8y 2 2y 2 2y 20%
T CASE—BZ—SM CASE—BZ—SM CASE—BZ—SM CASE—BZ—SM T; %XNT
CASE-B2-SM
CPU VCCIO/VCCPQ DECOUPLING
Intel recommendation (Section 6.5): 26x luF, 10x 10uF, 2x 330uF CPU VCCPLL DECOUPLING
PLACEMENT NOTE (C1684-C167F) Intel recommendation (section 6.4): 2x luF, 1x 330uF
PLACEMENT NOTE (C1646-C1671):
121097 =PP1V05_S0_CPU_VCCIQ g 00 On botrom sids of v1000
097 — — — R1601650e near U1000 on top side
1C1684 |1C1685 |1C1686 |1C1687 |1C1688 |'C1689 |1C1690 [:C1691 [:C1692 [1C1693 |1C1694 |[iC1695 JiC1696 _ L0 C =50 FLL_R 7
1UF — 11 — 1 UF —— 1UF — 1 UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF - 1uF 1UF 7 =PR1V8 S0 _CPU VCCPLL AN\ ' '
2 i% 3 2 i 2 i 2 i 2 i 2 i 2 i 2 i 2 i 2 i 2 43 2 {8 e : : S
202 202 202 202 202 202 202 202 202 202 202 202 202 MESET (1:[}1?‘6 0X (1:[}1?‘6 OYL_(;}O%QZ
= T TR T
= X5R X5R 2wt
) = e R .54 %35 %35 ANT o em
JiC1697 1Cl698 ([1C1699 |1Cl69A ([1C1l69B |1Cl69C [1C1l69D |1Cl69E |1Cl69F |1Cl61A [1Cl61B ([:1Cl6lC JiClGlD =
1UF —— 1UF 4 1 UF —— I1UF —— 1UF —— 1UF —— 1UF —— 1uF —— 1UF —— 1UF —— 1UF —— 1UF 1UF CPU VCCPLL Low pass filter
8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8%
2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R 2 x5R
402 402 402 402 402 402 402 402 402 402 402 402 402
Place near Ul000 on bottom side
Jici61e [icie1r [rci62a [:ci62B [:ci62c [ici62p [:ci62E [ici67a [ic167B |rici67c
100U § 0OU IOOUF IOOUF IOOUF IOOUF IOOUF IOOUF IOOUF
8%y %% 8%y 8%y 8%y 8%y 8%y 8%y 8%y 8%y
2 CERM-X5R 2 CERM-X5R |2 CERM-X5R 2 CERM-X5R |2 CERM-X5R 2 CERM-X5R |2 CERM-X5R 2 CERM-X5R |2 CERM-X5R 2 CERM-X5R
0402 02 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1
' ' ' ' ' R
;I_IC167DJ_1C167E J1Cl167G e H
270UF 270UF 270UF 270
20% 20% 20% 20%
T; 39 ]? 39 'F 39 23
TANT
A CASE-B2-sy CASE-B2 CASE-B2-sM CASE-B2-sm
i sic_oarenio/0/201
= P — e ——
Intel recommendation: 1x 10mOhn resistor, 1x luF 0402 CPU DECOUPLING-I
R1601 -
Apple Inc. 051-9277 | D
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=PPVCORE S0 CPU VCCAXG

VAXG DECOUPLING

Intel recommendation (section 6.3): 18x 1uF(9 no-stuff), 10x 104F(2 no-stuff),

PLACEMENT_NOTE (C1700-C1710):

=PP1VS S3 CPU VCCDDR

Flace on bottom side of U100

Graphics Load Line

CRITICAL CRITICAL CRITICAL CRITICAL
' c1700 ' c1701 ' c1702 ' c1703

108 —— 1ur —— 1uF —— 1ur

108 — 10+ T 102 T 10
e e e e

02 02 02 02

PLACEMENT_NOTE (C1717-C1722):

AXG_ACOUSTICINO | AXG_ACOUSTICINO |  AXG ACOUSTICINO |  AXG ACOUSTIC:NO
1 C1717 1 c1718 11719 1 C1720
22UF —— 22UF —— 22UF —— 22UF
2 —_— A —_—
% % % %
2 XSR-CERM1 2 XSR-CERM1 2 XSR-CERM1 2 XSR-CERM1
s s s s
PLACENENT_NOTE (C1723-C1724):
1 1
Ltc1724 ,|'c1725
— — 270UF 270UF
T 20% 20%
25 25
o o o
e pr-em e pr-em e pr-em
CPU VDDQ/VCCDQ DECOUPLING
Intel recommendation (Section 6.13): 10x 1ur, 8x 10uF, 1x 330uF

PLACEMENT_NOTE (C1738-C1747):

Place on bottom side of U1000

CPU VCCSA DECOUPLING

Intel recommendation (Section

PLACEMENT_NOTE (C1758-C1762):

: 3% luf, 3x 10uf, 1x 330uf

Place on bottom side of U100

]

100F

c1748 C1749

' c1761 l c1762
—— 1ur 108
- 1os T 100

10v 10v
2 xsm 2 xsm
02 02

.| Cc1756
270UF
Z0s
2

ANT
CASE-B2-SM

Intel recommendation: 1x 10mOhn resistor, 1x luF 0402

R1702
0.010

IE
I £

) |+

SYNC_MASTER=K21 MLB

SYNC_DATE=07/29/201
—————

CPU DECOUPLING-II
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OMIT_TABLE

Ul800
PCH-PPT-MB-SFF-ES1 ONIT_TABLE
9 25 (I SYSCLK_CLK32K_RTC i Al9 |[RTCX1 BGA FWHO/LADO| A37 — LPC_AD R<0> 16 PCIE ENET D2R N BJ33 [pERN1 UlSOO SMBALERT*/GPIO11| H12 - SMBUS_PCH_ALERT L 16
?Cxﬂk'rcxz QPBD-MMI15462 FWH1/LAD1[ B30 gy TPC AD R<1> PCIE ENET D2R P BL33 |pERP1L PCH-PPT-MB-SFF-ES1 sMBcLk| F17 wpSMBUS PBCH CLK U o1 6
(1 OF 10) FWH2 /LAD2| C39 @=pLPC_AD R<2> 16 PCIE ENET R2D C N BB30 |pETN1 BGA smBDATA| F10 g SMBUS PCH DATA D &
FWH3/LAD3| C37 @=9LPC AD R<3> 16 22 PCIE ENET R2D C P AY30 |pETP1 QP8D-MM915462
s _RTC_RESET L & TLRTCRST* 1%} i e RAME *|_K40 . LPC_FRAME R L 1 (2 OF 10)
([_.) [ 6 37 ¢ (TX)—BCLE_AP_D2R N - BJ35 |pERN2 n SMLOALERT*/GPIOSOL‘%@ 16 24
16 _PCH SRTCRST L - A23 {SRTCRST* x H (IPU) LDRQO*|yH40 TP_LPC DREQO L 6 37 ¢ LI PCIE AP D2R P - BL35 |pERP2 a sMLocLk|_K12 - SML_PCH 0_CLK o @0
%%R%l*/GPIOZ:%FM_‘LM@m 60 37 (OUT}—BCIE AP R2D C N @=— 5833 [pETN2 s SMLODATA| B9 o4 @ SML PCH O DATA D o
1s _PCH_INTRUDER L & K2%|INTRUDER* (TF0 o 37 (OUT}—BCIE AP R2D C P = 2¥33 [pETP2 1%}
SERIRQ| Y4 ey LPC_SERIRQ Va:s LEIRE
16 _PCH INTVRMEN L - C21 [INTVRMEN O PCIE FW_D2R N BH36 |pERN3 SML1ALERT*/PCHHOT*/GPT074| C2 * USB_EXTD_SEL XHCI oD
SATAORXN| AN3 SATA HDD D2R N 38 68 s D PCIE FW D2R P BK36 |pERP3 SML1CLK/GPIO58| D12 - SML_PCH 1 CLK oo @«
SATAORXP| ANl o, SATA HDD D2R P cvmsses s OUT}—BCIE FW R2D C N BF33 IpETN3 SML1DATA/GPIO75| C1l1 . gegy SMI PCH 1 DATA D o
6 16 _HDA BIT CLK R - H35 |upA_BCLK SATAOTXN| AU3 SATA HDD R2D C N 28 68 s (GUT—BCIE FW R2D C P BD33 |pETP3
VSel strap not functional (VCCVRM = 1.8V) SATAOTXP% 38 68
69 16 _HDA_SYNC R - H37 |up. 7%5111\1;% BooT) < s D PCIE_EXCARD D2R_N BJ37 |pERN4 N
- [a] SATA1RXN|_AN6 ATA_ODD_D2R 8 : D PCIE_EXCARD D2R P BL37 |pERP4 =z
16 _PCH SPKR - N1 |SpKR. E SATA1RXP| AN8 SATA _ODD_D2R_P s s (Ot} PCIE EXCARD R2D C N BD35 |pETN4 E (IPU/IPD) CL_CLK1 L3 TP_CLINK CLK 6
(IPD-PLTRST#) SsaTAa1TXN| AR3 SATA ODD_R2D C N . + (OUT}BCIE EXCARD R2D C P BF35 |pETP4 I (IPU/IPD) CL_pDATAll J1 TP_CLINK DATA B
69 16 _HDA RST R L -~ F3%4HDA RST* saTa1Txp| ARL SATA ODD R2D C P o * O CL,RSTl*oM—s TP_CLINK RESET I, 6
= - o s _NC_PCIE 5 D2RN BJ39 |pERNS l:‘|:l
69 40 6 HDA SDINO - D36 |HpDA SDINO (IPD) SATA2RXN| AD4 TP_SATA C_D2RN s _NC_PCIE 5 D2RP BL39 |pERPS H
¢ _TP_HDA SDIN1 - B36 |up; \_SDIN1 (IPD) SATA2RXP| _AD2 - TP_SATA C_D2RP g _NC_PCIE 5 R2D CN AY35 |pETNS 8
¢ _TP_HDA SDIN2 - C35 |yp; ,_SDIN2 (IPD) SATA2TXN| AL3 > TP_SATA_C_R2D CN g _NC_PCIE 5 R2D CP BB35 |pETPS PEG_A_ CLKRQ*/GPIO47 R8 - PEGCLKRQA I, GPIO47 16
¢ _TP_HDA SDIN3 - A35 |up, \_SDIN3 (IPD) SATA2TXP| ALL - TP_SATA_C_R2D CP CLKOUT_PEG_A N| AF44 > TP_PCIE CLK100M PEGAN
s _NC_PCIE 6 D2RN BH40 |pERNG CLKOUT_PEG_A_p| AF46 . TP_PCIE CLK100M PEGAP
69 25 16 _HDA SDOUT R - K37 |HDA_SDO (IPD-BOOT) SATA3RXN| ADS8 TP_SATA D _D2RN 6 s _NC PCIE 6 D2RP BK40 |pERP6
< SATA3RXP| AD6 ATA_D_D2RP 6 s _NC_PCIE_6_R2D_CN BD37 |pETNG
3 JTAG_ISP_TMS - K35 HDA_DOCK_EN*/GPIO33 E SATA3TXN| AG3 TP_SATA D_R2D_CN 6 s _NC_PCIE 6 R2D CP BF37 |pETP6 CLKOUT_DMI_N| BB24 DMI_CLK100M CPU_ N 10 66
16 (IM)—ENET_MEDIA SENSE RDIV - M35 |upA_DOCK_RST*/GPIO13|tn SATA3TXP| AGL - TP_SATA D_R2D_CP . CLKOUT_DMI_p| AY24 DMI CLK100M CPU P 10 66
s _NC_PCIE 7 D2RN BJ41 [pERN7 - e — (0101
SATA4RXN| AE3 * TP_SATA_E D2RN 6 s _NC PCIE 7 D2RP BL41 |pgrp7
o 23 [TXy—XDE PCH TCK M17 |JTAG_TCK (IPD) 0] SATA4RXP| AEL TP_SATA E D2RP . _PP1V05 S0 PCH VCCIO SATA s _NC PCIE 7 R2D CN AY37 |pETN7 CLKOUT_DP_N| AN10 TP_PCH CLKOUT DPN o
< SATA4TXN| AH8 > TP_SATA_E _R2D CN 6 2 g _NC _PCIE 7 R2D CP BB37 |pETP7 CLKOUT_DP_P| AN12 > TP_PCH CLKOUT DPP oo ¢
6 23 (T)—XDE_PCH_TMS & M15 [5TAG TMS (IPU) E SATA4TXP| BHE g TP_SATA E R2D CP . ]PLACEJIEAR:UIBOO'ABN‘Z'54'““‘
- R1830 s _NC_PCIE 8 D2RN BJ43 |pERNS
5 23 (I XDP_PCH TDI ey Ul2 |3TAG_TDI (IPU) SATASRXNL‘%S s _NC_PCIE 8 D2RP BL43 |pERrPS8 CLKIN_DMI_N| BD17 PCIE CLK100M PCH N 16 68
e a SATASRXP| ACL TP_SATA F_D2RP . s NC PCIE 8 R2D CN AY40 |pETNg CLKIN DMI_P| BFl7 o,  PCIE CLKIOOM PCHP e wmjic oo
69 TDO - M12 |3TAG_TDO SATASTXN| AJ3 ATA_F_R2D 6 s _NC_PCIE 8 R2D_CP BB40 |prTPS8
SATASTXP| AJL - TP_SATA F _R2D CP o 22
s PCIE CLK100M ENET N AD48 |c1,KOUT PCIEON CLKIN GND1 N| BB26 PCH _CLKIN GNDN1 16
SATAICOMPO| AB10 s PCH_SATAICOMP : U PCIE CLK100M ENET P - AD50 CLKOUT:PCIEO%OhtrOlled by PCIECLKROS# CLKIN:GNDl:p AY26 PCH CLKIN GNDP1 16
o R @=—2D212 [sPT_cIx o SATAICOMPIM 28 16 ¢ [TM)—SSD CLKREQ L - M4 |pCIECLKRQO*/GPIO73
69 RL 2B SPI_cso* (% SATA3RCOMPO| _AF10 s _PCIE CLK100M FW_N &=—2E49 |CLKOUT_PCIEIN CLKIN_DOT_96N| M24 PCH_CLK96M_DOT N 16 68
h B SATA3COMPTI| AF12 PCH_SATA3COMP PLACE_NEAR=U1800.AF12:2.54mm s _PCIE CLK100M FW_P o 2E51 CLKOUT_PCIE1P gz CLKIN_DOT 96p| K24 - PCH CLK96M DOT P M
TP _SPI CS1 L - ABOJSPI_CS1* SATA3RBIAS| AH4 PCH_SATA3RBIAS 16 _FW_CLKREQ L ; U8 |pCIECLKRQ1*/GPIO18 | &)
PLACE_NEAR=U1800.AH4:2.54mm 8
60 43 (oM —SPL MOSI R @=— 8 |SPI_MOSI (IPD-BOOT) SATALED*[,W10 PCH_SATALED L 16 'R1832 60 37 ¢ (oUm—PCIE CLK100M AP N @=—2D40 crROUT_PCIE2N ) CLKIN_SATA_ N| 2K8 PCH CLK100M SATA N 16 68
750 PCIE_CLK100M_AP_P @=—2D42 [CLKOUT_PCIE2P CLKIN_SATA_p| AK6 PCH_CLK100M_SATA_P 16 68
69 43 [TW)—SPL MISO - Y2 |SPT_MISO (IPU) SATAOGP/GPIO021| M2 P_DC2 PCH GPIO21 DP_AUXCH ISOL 23 égzow AP_CLKREQ L - T4 |pPCIECLKRQ2*/GPI020
(IPU) sumcp/cnowL‘%@ 523 |,201
s PCIE CLK100M EXCARD N AR49 |CLKOUT PCIE3N REFCLK141IN| J49 o PCH CLK14P3M REFCLK ey BE
N PCIE_CLK100M EXCARD P AAS1 |cLKOUT_PCIE3P
=PPVRTC_G3_PCH = 16 D EXCARD CLKREQ L, - B8 |[PCIECLKRQ3*/GPIO25
o CLKIN_PCILOOPBACK| ES51 PCH _CLK33M PCIIN 25 65
o ¢ TP _PCIE CLK100M PEAN o Y48 |cLKOUT_PCIE4N DOES THIS NEED LENGTH MATCH???
. . ¢ _TP_PCIE CLK100M PE4P o ¥50 |cLKOUT_PCIE4P
R182%§ 1;01!(803 1 o} JTAG DPMUXUC TRST L - M19 |pCIECLKRQ4*/GPIO026 XTAL25_TN| W49 . SYSCLK CLK25M SB R 16 69
N r20m 3520w 16 _LPC_AD R<0> R1860 33 LAAAZ LPC_AD<0> CEDy ¢ @143 6 PCTE CLK100M SSD AB40 XTAL25_0UTL 2L 5 Nc
R1800 R1801 200 o1 16 _LPC_AD R<1> R1861 33 IAANZ o reow W 20! 1pc_Ap<l> Do e 6638 6 Y CLKOUT_PCIESN 22 20 » _=PP1V05_S0_PCH VCCDIFFCLK
330515 gfx 2 ‘e _LPC_AD R<2> R1862 33 AN 5e  1/20W WP 291 L oc Ap<zs D« oo 66 35 ¢ (oM} —PCIE CLKI1OOM SSD P - o CLKOUT_PCIESP
e w d_RTC RESET L 16 16 _LPC_AD R<3> R1863 33 IAAAZ ov  1rzow we 2! 1pc_AD<3> D nww 1e (IN)—ENET CLKREQ L - f%l‘?_c%é‘»‘ﬁ%s?%éfn°‘“’ R1890°
201, 201 PCH_SRTCRST L 16 16 _LPC_FRAME R L R1864 33 l/vv\lz ot trzow  me 2! 1pC FRAME L [T ¢ o a3 e AF40 90.9
PCH INTRUDER L . St 1/20m  WF 201 6 W‘ECLKOUTLPEGJLN Lok
PCH INTVRMEN L 16 69 16 _HDA BIT CLK R R1810 33 1 2 HDA_BIT CLK U ¢ 0 6 o LE_ECIE CLK100M _PEBP CLKOUT_PEG_B_P 201
— A P rACE NEARSUTE00- B35 T 27— VWV e ot \c _PEGCLKROB L GPIOS6 g  C4|pEG B CLKRQ*/GPIOS6 PLACE NEAR=U1800.AC49:2.54mm 2
c1802 ! 1 c1803 69 16 _HDA SYNC R R1811 33 IAAN 2 HDA SYNC oD ¢ w0 e XCLK_RCOMP| AC49 o PCH XCLK RCOMP
1.0UF —— —— 1.our PLACE_NEAR=U .H 1. m 5% 1/20wW MF 201 s PEG CLK100M N o AB44 CLKOUT PCIEGN il
208 208, 69 16 _HDA RST R L R1812 33 1 2 HDA_RST L 6 40 65 bl —
6:3v 5 2 8.3V S P TRCE NEARSUTB00 . F35 T 2T VYV e ot oD o o (OUT}—PEG CLK100M P &= 2246 |cLxour_pcIE6P
0201-MUR 0201-MUR 69 25 16 _HDA_ SDOUT SLA - NEAR:&:{lSl:f( _ 33 - IAAN 2 = = — = HDA SDOUT [T s w0 o 15 D PEG_CLKREQ L - J3 |PCIECLKRQ6*/GPIO45 &{#,5‘93%5&%?“”1054 H50 » TP_PCH_GPI064_ CLKOUTFLEXO0 6
=PP3V3_SUS_PCH_GPIO F— — chE iR e é’é
=PP3V3 S0 PCH GPIO T asae L NO STUFF 6 % (gOT—BCIE CLK100M TBT N @=—"44 cLrouT_PCIETN A13) (gggggggggu/cnoss&..w .
= R1840 5 34 (OO} PCIE CLK100M TBT P - W46 |cLKOUT _PCIE7P EO
ITPCPU CLK100M N L0 36 16 [TN)—IBT CLKREQ L - H4 |pCIECLKRQ7*/GPI046 L"} CLKOUTFLEXZ/GPIOSGL‘W 6
66 10 (ITPU-RSMRST#) (IPD-PWROK)
NO STUFF m/_l ITPXDP CLK100M N AR12 / J51 TP _PCH GPIO67 CLKOUTFLEX3
R1877 4.7k izppz pcn_sexn . R1841 e e =282 jcrxour_rrexop N (SBECURELEy3/cP1067| J51 g TP PCH GPIOGT CLKOUIFLEXS .
R1878 10K ]/Vv\/z 5% 1720w WP 201 Loy SATALED L N 0 201 66 23 ITPXDP CLK100M P - CLKOUT_ITPXDP_P
NN e e ¢ 66 10 _ITPCPU_CLK100M P LAAA2 |
R1834 10K 1 2 DP_AUXCH ISOL 23 25 b
R1833 10K l/vv\/z st 1szow e 2°1  SATARDRVR_EN N Y
NN 7o o1
R1842 10K LAAAZ e - FW_CLKREQ L 16 6 25 SYSCLK_CLK25M_SB 1R18852 o SYSCLK_CLK25M_SB_R 16 69
R1869 10K LAAAR AP _CLKREQ L 16 37 o 201 mMF 1.8V -> 1.1V
R1844 10K AN > /2w M ?%' BYCARD CLKREQ_L 1 1% 1720w, " - .
R1845 10k s anA/2 > VP W % gpac ppmuxuc TRST L " Unused clock terminations for FCIM Mode PHACE NERSU1800-1149:5- 10 R1886
R1847 10K l/vv\/z >t rzow e 2°1  ENET CLKREQ L 16 12
5% 1720w WP 201 68 16 _PCH _CLK96M DOT P R1891 10K 1 2 1720w
R1814 1K 3 ANAL PEG_CLKREQ L 16 S G— R1892 Tk ’\/\/\/2 R VET T BT 5
R1815 10K iaaa 2z *° 2% " * 7Br cIKREQ L. 16 36 o 16 NN or 220 SYNC MASTER=J30 MLDB SYNC_DATE=07/27/20L1]
R1843 10K i AAN2 5+ trew MF 201 g9p CLKREQ L o 16 3 0 16 _PCH CLK100M SATA P R1893 10K i ApN 2
G o 16 _BCH CLK10QM SATA N R1894 10k 2 v e W e = PCH SATA/PCIe/CLK/LPC/SPI
R1846 10K ]’\/\/\/2 PEGCLKRQA I, _GPIO47 16 I\/\/\/ 5% 1/200  MF 201
R1848 ToK AN Sv 1/zom  WF 201 LECCLKROB L GPIOS6 , 68 16 _PCIE_CLK100M PCH P R1895 10K LAAAZ 051-9277 D
R1853 10K AAA 2 st jiz:” e ::’ SMBUS_PCH_ALERT L e 60 16 _PCIE_CLK100M PCH N R1896 10K AANA2 :: jiz:: :: ::2 Apple Inc.
5% W wE T
e = B migsy e e o 2.8.0
NN 7w or ¢ NOTICE OF PROPRIETARY PROPERTY: | By
R1879 10K 1 /\/\/\/2 ENET MEDIA SENSE RDIV. 16 16 _PCH CLKIN GNDP1 R1870 10K 1 '\/\/\/2 THE INFORMATION CONTAINED HEREIN IS THE
5% 1/20w MF 201 5% 1/20w MF 201 PROPRIETARY PROPERTY OF APPLE INC.
s s : _ 16 _PCH _CLKIN GNDN1 R1871 10K 1 ’\/\/\/2 THE POSESSOR AGREES TO THE FOLLOWING:
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=PP3V3_SUS_PCH GPIO

7 16 17 18 19

=PPVRTC_ G3_ PCH

=PP1V05_SO_PCH VCCIO PCIE .
PLACE_NEAR=U1800.BF19:12.7mm
R1905" 'R1900
10K 49.9 OMIT_TABLE
5% 1%
/20
Ve e Ul800
2ra] {220 PCH-PPT-MB-SFF-ES1
P DMI N2S N<0> BL21 [pMIORXN BGA FDI RXNO| BL13 o FDI_DATA N<0> ams
o - QP8D-MM915462 - B35 O
66 9 DMI_N2S N<1> BL23 |DMI1RXN 3 oF 10 FDI_RXN1| BJ - FDI_DATA N<1> am s
66 o CTE—DML N2S_N<2> - BJ19 |pMI2RXN ( ) FDI_RXN2| BD12 - FDI_DATA N<2> Yeuu KT
66 9 DMI_N2S N<3> BL17 [pMI3RXN FDI_RXN3| BJ11 FDI_DATA N<3> 9 66
FDI_RXN4| AY15 o FDI_DATA N<4> ame o«
= =
66 9 DMI_N2S_P<0> BJ21 [pMIORXP FDI_RXN5| AY12 - FDI_DATA N<5> Yesu KT
6 9 DMI_N2S P<1> BJ23 |pMT1RXP FDI_RXN6| BIO g FDI DATA N<6> amo e
BL1 BF10 I_DATA N<7>
66 o DMI_N2S P<2> 9 |DMI2RXP FDI_RXN7 = ED N7 yes R
65 s [IN)—DML N25 P<3> - BJ17 IpMI3RXP
FDI_RXpO| BJ13 o FDI_DATA P<0> am o«
- o=
66 9 DMI_S2N_N<0> BD22 [pMIOTXN FDI_RXP1{ BL1S o, FDI DATA P<1> ‘s
o o DMI_S2N N<1> BB22 |pMI1TXN E E FDI_Rxp2| BF12 o FDI_DATA P<2> amo e
66 9 DMI_S2N N<2> & BB19 [pMT2TXN alE FDI Rxp3| BL1l - FDI_DATA P<3> ame s
= =
o 9 (OUT}—DML S2N N<3> @=— 2217 [DMT3TXN FDI_Rxp4| BBIS o FDI_DATA P<4> amne e
FDI_Rxp5| BB12 o FDI_DATA P<5> am o«
o~ o=
66 9 DMI_S2N_P<0> BF22 [pMTOTXP FDI_RXP6| BLY - FDI_DATA P<6> am s e
6 o DMI_S2N _P<1> AY22 [puT1TXP FDI_Rxp7| BD10 o FDI_DATA P<7> am’
o5 o (OUT}—DML_S2N P<2> - AY19 IpMr2TXP
66 9 DMI_S2N P<3> AY17 [pMI3TXP FDI_INT| BB10 _g FDI_INT oD © <
FDI_FSyNco| BH12 FDI_FSYNC<0> 5 e
PCH_DMI_COMP BF19 IpMI_zCOMP FDI_FSYNC1{ BK8 g FDI FSVYNC<1> ymyoes
[_ep1o DMI_TRCOMP N
FDI_LSYNCo| BK12 FDI_LSYNC<0> 5 s 1;{910?(15
PCH_DMI2RBIAS BK20 |pMT2RBIAS FDI LSYNC1| BH8 FDI_LSYNC<1> 5 6 e
_ . o (41010 1/200
PLACE_NEAR=U1800.BK20:2.54mm ue
2
'R1920
o DSWVRMEN| F22 o PCH_DSWVRMEN
750 m|Ee o=
1v200 17 _PCH SUSACK L Fl3{susack* (1pU) = &
uE
5201 8% DPWROK| 221 g, = PM DSW PWRGD (M
@ 25 (TWy—BM SYSRST L - LISYS_RESET* m
= =0 WAKE* )D& - PCIE WAKE L am e v > 'R1909
25 2 (g EM_BCH_SYS PWROK g MIOIsys PWROK Eg 100%
wn g CLKRUN*/GPIO32({ T2 gy PM CLKRUNL  wryoi741 43 17200
uE
25 (TW)—BM BCH_PWROK - 122 [PWROK el 2201
0 SUS_STAT*/GPIO61| GO g ILPC PWRDWNL rs5§mye 25 a1 4
25 (Twy—BM _BCH APWROK - G3 |APWROK =
SUSCLK/GPI062| D3 PM_CLK32K_SUSCLK R a2 69 =
66 26 10 (oUTy—EM MEM PWRGD g B12 IDRAMPWROK
SLP_S5*/GPI063| E6 PM_SLP S5 L 17 a1 62
2 (IN)—BM _RSMRST L 22 RSMRST* SLP_s4*pK10 g PM_SLP S4 L D 17 26 37 a1 45 62
SLP_S3*pP4 g PM SIP S3IT s ae
1, _PCH SUSWARN L - C13 |SUSWARN* /SUSPWRDNACK/GPI030
SLP_A*(NC7 g TP PM SLP AL
a1 23 17 (T)—BM PWRBTN L - K194PWRBTN* (IPU)
SLP_SUS*(yAL5 g  PM SLP SUS L oD 1
62 42 a1 @%‘_HNACPRESENT/GE/IO3I
(IED-Deepsd/ss) pPMSYNCH| BB8 g = PM SYNC oo 10 66
-
2 (IN)—EM BATLOW L - H10 |pATLOW*/GPIO72 (IPU)
-
SLP_LAN*/GPI029| A7 MEM VDD SEL 1V5 L 17 s6
PCH RI L - F12 R+
-y
15 16 17 16 7 _=PP3V3 SUS PCH GPIO
R1983"
10K
5%
17200
uF
201, R1986
0
17 _PCH SUSWARN L 2 ANA/AL—BCH SUSACK L 1
5%
1/20m
F
201
=PP3V3_SUS PCH GPIO 7 1617 18 19
=PP3V3_SO_PCH_GPIO 716 18 19 25 36
=PP3V3 S5 PCH .
R1985 1K 1 2 PM_PWRBTN_L 1723 a1
MW
R1991 8.2K 1 2 PM_CLKRUN_L 6 17 41 a3
MN
R1982 10K 1 2 MEM VDD_SEL_1V5 L 17 56
MN o
R1925 1K 1 2 PCIE WAKE L 6 17 37
MN o
R1924 100K ZAAAA PM_SLP_S3 L 17 26 41 62
R1921 100K 2 ApAA'L s+ trew Mr 201 by o g1p sS4 L 17 26 37 41 49 62
R1922 100K 2 AN L ov  trzow wp 2! pM_SLP_S5_L 17 a1 62
R1923 100K 2ANNA st 1szow e 2°! pM SLP_SUS L 1 ez
St 1/zow W Z01

OMIT_TABLE

Ul800
PCH-PPT-MB-SFF-ES1

BGA
QP8D-MM915462
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LVDS

DIGITAL DISPLAY INTERFACE

CRT

SDVOiTVCL%<PI‘131N AU40 TP_SDVO_TVCLKINN 6
SDVO_TVCLKINP| AU42 o TP_SDVO_TVCLKINP .
— 7(1PD) -
SDVO*STIA%%'N AR51 - TP_SDVO_STALLN 6
SDvo_STALLP| AR4O o TP_SDVO_STALLP .
—(IPD) -
SDvo T ATS0 o TP_SDVO_INTN .
spvo InTh| AT48 o T spvo_inTe .
TIPD) Rl
SDVO_CTRLCLK| W42 - DPA_IG DDC CLK s
SDVO_CTRLDATA| R44 @=p—DPA_IG_DDC_DATA o
(IPD-PLTRST#)
DDPB_AUXN| AW51 o g DPA IG AUX CHN
DDPB_AUXP| AW49 DPA_IG AUX CH P 5
DDPgiﬁPn AY42 - DPA_IG_HPD o
DDPB_ON| Y48 g TP_DP_IG B MLN<O0> o
DDPB_OP| AY50 g TP _DP_IG B MLP<0> N
DDPB_1IN| AY44 g TP _DP_IG B MLN<1> N
DDPB_1P| AY46 g TP _DP_IG B MLP<1> s
ppPB_2N| BB44 g TP _DP_IG B MLN<2> N
DDPB_2P| BB46 $ TP DP IG B MIP<2> s
DDPB_3N| BA4O g TP _DP_IG B MLN<3> N
DDPB_3P| BASL g TP _DP_IG B MLP<3> N
DDPC_CTRLCLK|_T50 - DPB_IG_DDC_CLK o
?%%%%E%%AT% U4 oy DPB IG DDC DATA s
DDPC_AUXN| AUSL gy DPB IG AUX CHN
DDPC_AUXP| AU49 @ DBB_IG AUX CH P 5
pppc_HPD| BE46 g DPB_IG HPD N
DDPC_ON| BC49 > TP_DP_IG_C_MLN<0> 8
pppc_op| BCS1 g, TP DP IG C MLP<0> N
DDPC_1N| BD48 g TP _DP_IG C MLN<1> N
DDPC_1P| BD50 g TP_DP_IG C MLP<1> s
ppPC_2N| BE46 g TP _DP_IG C MLN<2> N
pppc_2p| BFAS g TP _DP_IG C MLP<2> s
DDPC_3N| BE49 g TP_DP_IG C MLN<3> o
pppc_3p| BESL g TP DP IG C MLP<3> N
DDPD_CTRLCLK| M48 ap TP DP_IG D CTRL CLK s
DDED_CTRLDATA u42 TP_DP_IG D CTRL DATA s
(TPD=PLIRSTH) O — ———
DDPD_AUXN| AU46 TP_DP_IG D AUXN
DDPD_AUXP[ AU44 o g TP DP IG D AUXP
DDPD_HPD| BK44 - TP_DP_IG D HPD N
DDPD_ON| BG51 g TP_DP_IG D _MLN<0>
DDPD_OP| BG40 g TP_DP_IG D _MLP<0>
DDPD_1N| BF42 - TP_DP_IG D _MLN<1>
pDPD_1P| BR4Z g TP_DP_IG D MLP<1>
DDPD_2N| BJ47 - TP_DP_IG D _MLN<2>
DDPD_2p| BL47 - TP_DP_IG D _MLP<2>
DDPD_3N| BL45 TP_DP_IG_D_MLN<3>
DDPD:3P BJ45 - TP_DP_IG D _MLP<3>

M44
. o LVDS_IG_BKL_ON - L_BKLTEN
s (OUM—LVDS_IG PANEL PWR &=— 42 11_vpD_EN
R1955 s (OUT}—LVDS_IG BKL PWM - L49 |1, BRLTCTL
00K
1 /2%1 NC X%; L_DDC_CLK
x L_DDC_DATA
201, NC (TPD-PLTRST#)
R42
L NC XT“) L_CTRL_CLK
Nex—40 1, cTRL_paTa
AH42 l1yp_1BG
AH40
NC x-2H40 Iryp_vBG
AGS51 [1,yD_VREFH
AG49
NC LVD_VREFL
AK44
NC XT“C LVDSA_CLK*
Nex2K46 Irvpsa_crk
% BRAEATYDSA_DATAO*
7e C)( AN49cLVDSA7DATA1*
NCX Nag ¥
c XTAOC LVDSA_DATA2*
NC x-2K40qLvpsa_paTa3*
AR44 |1,yDSA_DATAO
AN51
NC XA_qs LVDSA_DATAL
c % LVDSA_DATA2
NC x2K42 Inypsa paTa3
AH461,VDSB_CLK*
AH44 I1ypSB_CLK
AMS 01,VDSB_DATAO*
AL49Y
NC x-2L4%qLVDSB_DATAL*
NC }-2I3 1 LVDSB_DATA2*
AHS50
NC %230 LvDpsB_DATA3*
NC x-2M48 I1vDsSB_DATAO
AL51
NC X231 IvDpsB_DATA1
NC x-2J49 ILvDsB_DATA2
AH48
NC x-2H48 |LypsB_DATA3
¢ _TP_CRT IG BLUE - M46 |cRT_BLUE
¢ _TP_CRT IG GREEN @=—R40 [CRT_GREEN
6 _TP_CRT IG_RED o U46 |cCRT RED
o= =
s _TP_CRT IG DDC_CLK R49 |cRT_DDC_CLK
s _TP_CRT IG DDC DATA -— N49 |CRT_DDC_DATA
s _TP_CRT IG HSYNC @=— 230 [crRT_HSyNC
¢ _TP_CRT IG VSYNC - N51 |crT_vSYNC
PCH_DAC_IREF o= R51 IDAC_IREF
PLACE_NEAR=U1800.R51:2.54mm T48 |cCRT_IRTN
'R1951
1K =
5%
1/200
uE

2201

pr—
SYNC MASTER=J30 MLB
[P TIT
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SYNC DATE=07/27/2011
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NC>-BH24 Irp1 Ul800 | U6 NC
S BK24|rp; PCH-PPT-MB-SFF-ES1 a8 1
BH20 |pp BGA AW1
Xxie ] EPZ QP8D-MM915462 2wz NC
BH16 (5 OF 10) avz N
X———TP5 ——XNC
o x2N42 Irpe | AY4 . N
AN40 |pp7 é(AYG NC
NCX2R40 Irpg | Y8 . NC
w2R42 Irpg | BAl . nC
Nex—220 Itp10 | BA3 o NC
Nex—M30 Irp11 | BB s NC
NCx—E3 [TP12 | BCL s NC
NC—2M4 |rp13 RsvD| | BS3 s N
Nex—2T4 Itp14 | BD2_ s nc
AT2 |rp15 | BD4 o NC
2P0 Irp16 | BEL s NC
NCx—224 |tP17 | BE3 s NC
D24 Irp1g | BE6 s NC
NCx2R44 Irp1g | BE6 s NC
C2R46 |rp20 | BE7 s NC
NCx-BJI48 Irp21 | BS1 s Ne
c—BL7 |tp22 | BS3 s ne
. TP_PCH_TP23 w40 TP23 BH3 NC
g K30 |rpoa BH4 c
Ne BJ4 N
——XNC
B.
1295 ne
BH49 |ppga1 BI7 o NC
BB42 |rpg2 | BK6 s NC
BL
RIS
68 38 B3_EXTA_RX BJ25 |[ysB3RN1 USBPDNMW—@ 39 68 Ext A (XHCI/EHCI)
60 40 (TMy—USB3 EXTB RX N - 2I27 lusp3RN2 USBPOP&“M@ 39 68
31
s [IMy—USB3 EXTC RX N -p— 2731 lusB3RN3
o (OD—USB3 EXTD RX N - BJ29 |ySB3RN4 USBPINM_“LXHCIN®H 68 Ext B (XHCI)
e usBp1p| A25 @ump—USB_EXTB _XHCI P CD ¢
USB3_EXTA RX P - BL25 lusB3rP1
68 39 (I -
o8 10 [I>—USB3_EXTB RX P 2127 lusB3RP2 USBP2N| C27 gy USB EXTC N sy Ext C (XHCI/EHCI)
o CIm—USB3_EXTC RX P 2131 lusB3RP3 USBP2P| 227 gy USB EXTC P ~~~~ wmys
BL29 P4
s(I—USB3 EXTD RX P g B02I [USB3R
USBRINL F28 gy USP BXTD XHCIN _ (ppy 2« o0 Ext D (XHCI) (Mobiles: Trackpad?)
USB3_EXTA_TX N @=—BF26 |usB3TN o USBP3P| F28 gy USB EXTD XHCI P (wmy 246
USB3_EXTB_TX N P BB28 |ysB3TN2
 BF28 a M26 TP_USB_4N
USB3 EXTC TX N - USB3TN3 =) USBPAN| M20 gy TP USB AN Unused
USB3_EXTD_TX N & B30 lusB3TNG USBP4P| K20 gy TP USB 4P
- TP_USB_SDN
USB3_EXTA TX P @=— 5026 JusB3TP1 USBPSN| D28 g RSVD: SD
USB3_EXTB TX P & 2Y28 lusB3TP2 USBPSP| B28 gy TP USB SDP
=
USB3_EXTC TX P - BD28 |ysp3TP3 TP USB WLANN
USB3_EXTD TX P = B30 [usB3TP4 USBP6N| H20 g ~—— — RSVD: WiFi
~ USBP6P| F26 gy, TP USB WLANP
I D32 i
56 25 15 16 17 16 7 _=PP3V3_SO_PCH_GPTO USBPTN| D32 gy USBHUBUPN __ (mry e USB Hub (All LS/FS Devices)
R2010 10K LAAAZ PCI_INTA L - D49PTROA* USBP7PM~JMML@ 24 68
R2011 LK NN 5e 1/2ow  WF 201 Loo pymo g - c48lpTRoB* (")'
R2012 10K 1 g o oW W 29! pcI INTC L - C474pIROC* o usepgN| M28 USB_CAMERA N 6 a0 68 Camera
R2013 10K lmz st e w21 per gnep g > C43{PTROD* USBPBP| K28 gy, USB CAMERA P o ce
-
S i/zow w201
USBPON| C29 gy USB EXTB EHCI N 7y 21 6 Ext B (EHCI)
JTAG_GMUX_TMS - G46 IREQ1*/GPTO50 USBPOP| B29 gy USB EXTB EHCI P i
BLC_I2C_MUX_SEL ; K44 |REQ2*/GPI052
1o (oUT}—BCH_GPIO54 - F46 |REQ3*/GPIO54 USBP1ON| C31 B_EXTD_EHCT °
usBp10p| A31 - USB_EXTD_EHCI P D ¢ Ext D (EHCI)
TP_PCH_STRP_BBS1 - F42 |GNT1*/GPIOST USBPLIN| H33  qugy TP USB BT HSN
NO STUFF TP_PCH STRP ESI L H42 |GNT2* /GPIO53 USBPL1P| F33 gy TP USB BT HSP RSVD: BT (HS)
e e e S m
44
R2054 10K 2 1 PCH_STRP_TOPBLK_SWP_L P D44 |GNT3*/GPIOS55
AAA SN b (IPU-PCIERST#) USBP12N| H30 gy TP USB 12N Unused
USBP12P| T30 gy TP USB 12P
- 15 (TWy—BLC_GPIO - A47 |pIRQE*/GPIO2
40 16 s [(Ix)—AUD_IP_PERIPHERAL DET - C41 |pIRQF*/GPIO3 UsBP13N| M33 TP_USB_13N Unused
54 16 [Ty IBL PWR REQ L - F45 |pIRQG*/GPIO4 U(S%Ig‘%)apK_”“%
40 18 ¢ (TAy—AUD_I2C INT L - F40 |pTRQH*/GPIOS
USBRBIAS*(,C33 ? < PCH USB RBIAS PLACE_NEAR=U1800.A33:2.54mm
USBRBIAS| A33 'R2070
s _TP_PCI_PME_L - H2APME* (IPU) 22.6
e 0c0*/GPT059| C17 o XDP DAQ_PCH GPIO59 USB EXTA OC_L ame L
2 PLT RESET I L EIQPLTRSTB* a17 - 1_PCH GPIO40 USB EXTB OC_L 18 23 s
¢ 2 <ot} > 0C1%/GPI040 @=XDP_DA Yas] L
=PP3V3 SUS PCH GPIO 716 17 19 oc2*/GPIO41| Al3 @uXDE_DA2 PCH GPTO41 USB EXTC OC L Y@ UKD
=PP3V3 S3 PCH GPIO 7 25 6 25 LPC CLK33M SMC R G51 |cr.kouT_PCT oc3+*/GpIo42| D16 @=XDB_DA3_PCH GPI042 USB EXTD OC L Yess RUES
=PP3V3 S0 PCH GPIO 71617 18 19 25 36 o3 25 (QUT}—LBC_CLK33M LPCPLUS R - E49 lcLKOUT_PCI1 0Cc4*/GP1043[ ALl g XDP DBO PCH GPIO43 USB EXTB OC EHCI L am »» =
TP_PCI CLK33M OUT2 H48 |cLKOUT_PCI2 ocs*/GpIo9| B16 @uXDE_DB1 PCH GPTO09 USB EXTD OC EHCI L Yein K
R2016 10K AN 2 JIRG GHUX Tus 1 s _TP_PCI CLK33M OUT3 J43 |crrouT_PCI3 0C6%/GP1010| C23 g XDP DB2 PCH GPIO10 AP PWR EN oD =
_TP_PCI CLK33M OUT3 g,  J43| =
R2017 LK IAAAZ s DLE 12C MUX SEL e 69 25 PCH_CLK33M_PCIOUT G45 |cLKOUT_PCI4 0C7+/GP1O14| H15 o XDP DB3 PCH GPIO14 SDCONN STATE CHANGE v
Tzow w201 QOUT}—ECH_CLK33M PCIOUT e 595 55
201 10K 1 2 * PCH_GPIO54 18
R2018 NN o
2 10K 1 2 BLC_GPIO 1
R2030 NN o
NO STUFF Redundant to pull-up on audio page
R2014 10K 1 2 AUD_IP PERIPHERAL DET 6 18 40
R2031 10K 1 p 5% 1/zow wr 2°! TBT PWR REQ L 18 34 —
N SYNC MASTER=J13 MLB NON_POR SYNC_DATE=11/10/2011]
NO STUFF Redundant to pull-up on audio page A SLER,
R2033 20K AAAA AR L2C LN e PCH PCI/USB/TP/RSVD
S 1/zow  mF 201
NO STUFE _ 277 D
2 10k N 3 XDP_DB3 PCH_GPIO14 SDCONN_STATE CHANGE 16 23 051-9
R2069 NN Apple Inc.
R2060 10K AAN 2 XDP_DAO_PCH_GPIO59 USB_EXTA OC L 1 23 ° 5.8.0
R2061 10K LAAA2 s+ 1szow  we 2°! ¥DP_DAl_PCH_GPIO40_USB_EXTB_OC_L 18 23 .8.
R2062 10K inaa2 ** 2" % "0 xpp DA2 PCH GPTO41 USB EXTC OC L 1002 NOTICE OF PROPRIETARY PROPERTY:
R2068 10K 1 p v lszowwp 2°! ¥DP _DA3 PCH GPIO42 USB EXTD OC L 18 23 THE TNFORMATTON CONTATNED HEREIN IS THE
/V\/\/ o 2w e 201 THE POSESSOR AGREES TO THE FOLLOWING:
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2

=PP3V3_S5_PCH GPIO

=PP3V3_SUS_PCH_GPIO

=PP3V3_S0_PCH GPIO

16

16

BOM GROUP

BOM OPTIONS

RAMCFG_SLOT

RAMCFG3:H,RAMCFG2:H,RAMCFG1 :H,RAMCFGO:H

Systems with no chip-down memory should pull all 4 RAMCFG GPIOs high.
Systems with chip-down memory should add pull-downs on another page and set straps per software.

36 25 19 18 17 16 7

=PP3V3_S0_PCH GPIO

17 18

7 20 22

RAMCFG3:H RAMCFG2:H RAMCFG1:H RAMCFGO:H
R2172° 'R2173 R2174" 'R2175
OMIT_TABLE 10K 10K IOKE 10K
— 5% 54 5% 54
17200 1720w 17200 1720w
Ul800 i e i A
201, , 201 201, , 201
(TBT_CIO_PLUG_EVENT_ ISOL) PCH-PPT-MB-SFF-ES1
23 19 _XDP_FC1_PCH_GPIOO0 - W1 [BMBUSY*/GPIO0 BGA GPIO68| K42 o o MLB_RAMCFG3
DR QP8D-MM915462 43
I FW_PME L - GPIO1 (6 OF 10 GPIO69 == LB RAMCFG2
19 DPMUX_UC_IRQ - C43 |gp106 Gp1070| D40 - MLB_RAMCFG1
a1 D SMC_RUNTIME SCI L - A45 |gpIO7 GPIO71| A4l -— MLB_RAMCFGO
TP_PCH GPIO8 @17 [GPTO8 (rru-rsmrsrs)
15 (@UT}—UOL_EN - C5 |LAN_PHY PWR_CTRL/GPIO12
23 XDP_FCO_PCH GPIO15 - K6 |GPTO15 (1ru) A20GATE| U3 PCH_A20GATE 1
2 XDP_DD2 PCH GPIOL6 AUD IPHS SWITCH EN PCH g, BA3|SATA4GP/GPTOL6 NO STUFF
0319 o¢ETyLBCPLUS GPIO ey B4dleprOl7 o (rep) PECT| AU12 BCH_PECT R21 43 1 2 CPU_PECT (B 10 42 66
10 ODD_PWR_EN_L - W3 Iscrock/Gp1022  H|¢, M 01
34 19 _TBT_GO2SX BIDIR - K15 |gp1024 ?5 1) RCIN* (U6 - PCH RCIN L 1
a1 MC_WAKE_SCI_TL wlp—C15 [GPIO27 (zpu-peepsa/ss) ; =PP1V8 S0 PCH VCC DFTERM
23 (O} XDP_DCO_PCH GPIO28 ISOLATE CPU MEM L * G1 |GPT028 (rpu-rsmrst#) l PROCPWRGD| AU10 - PCH_PROCPWRGD R2140 0 1,\/\/\/; CPU_PWRGD U 10 23 6
5+ 1720w
TBT_SW_RESET L R2180 0 IAAAZ 19 TBT SW _RESET R L - R3 |STP_PCI*/GPIO34 =) MF 201 N
1L XDP_DC1_PCH_GPIO35_ MXM_GOOD w12 |gp1o3s 6 THRMIRIP*[yBCO g 12 PM THRMTRIP L R R2156 390 L AN A i _THRMTRIP L am e e e 1?2&2%(79
/200 .
23 19 XDP_DDO_PCH _GPI036 DP_GPU TBT SEL W6 [SATA2GP/GPIO36 e 1 20m
2 XDP_DD1_PCH_GPIO37 JTAG ISP _TCK - M6 [SRTA3GE/dPI037 INIT3_3V*pRRE PCH INIT3V3 L e
1+ + (D JTAG ISP TDO - N3 [sF8AD /&R 038 o R211K78 2
o UM —JIAG_ ISP TDI Y10 |sDATAOUTO0/GPTO39 DF_Tvs| BC7 PCH_DF_TVS 2 1 CPU_PROC SEL L 10
1 FW_PWR_EN_PCH - U1l |spaTaouTl/GPIO48 (IPD-PLTRET#?) . DF_TVS:DMI & FDI Term Voltage
238 XDP_DD3_PCH_GPIO49 ENET LOW_PWR_PCH - ARl [SATASGP/GPIO49 TS_vss1| AK10 xE Set to Vss when Low
50 43 15 ¢ (T SPIROM USE MLB - K17 [cP1057 TS_vss2| AH12 J_ NO STUFF Set to Vcc when High
TS_vss3| AK12
" = 1
a4 s vssa| AHL0 R2130
a5 — 1K This has internal pull up and should not pulled low.
s
NC_1=="xNC o
A49 2
A51
BH1 e BL48 —
BH51 BL49
VSS_NCTF B
BJ1 @] BL51
BJ3 Z c3
4
BJ49 vss_norr| S22
BJ51 - c51
BL1 D1
BL3 D51
BL4 E1

17 18 19 25 36

R2197 when R2180 NO STUFFed.
. 02160
'R2199 SSM6N15AFE

19 10K 0

5‘2°w SOT563 14)
1 %] E3
»

[T JTAG ISP TDT z QTET
=1

Stuff R2160 or R2574, not both
NO STUFF

R2160 10K 1 2 XDP_FC1 PCH GPIOO
Rolos o AT e
R2196 10K 3 AAN2 °v /2w MF 201 gMc RUNTIME SCI L
R2190 100K 1 AAA2 5+ trew M 201 1 pCPLUS_GPIO

Sv 1720w WF 201

NO STUFF Must stuff

R2197 10K 1 2 TBT SW_RESET R L
R2184 10K lmz v rrow oW *°! FW_PWR_EN_PCH

Sv 1720w WF 201
R2150 10K 1 2 PCH_A20GATE
R2155 10K 1 w/\/z °v  tzow owr 2! pCH RCIN L

S+ 1/20w  MF 201
R2194 10K 1 2 WOL_EN
R2192 10K lm; °+ trew wF 29' 7BT GO2SX BIDIR
R2193 100K 1 AAA 2 5+ 1/zow M 2! SPIROM USE MLB

Sv 1720w WF 201
R2191 10K 1 2 SMC_WAKE_SCI_L

NN ez

R2111 20K 2 ANN/ 1 DPMUX_UC_IRO

S+ 1/20w  MF 201
R2195 100K z/vv\/l AUD_IPHS SWITCH EN PCH
R2112 10K z/vv\/l v Greow oW *°! _oDD_PWR EN L

Sv 1720w WF 290
R2198 10K ZAANA P_DDO_PCH_GPI036_DP_GPU_TBT_SEL

S+ 1/20w  MF 201
R2116 10K 2 1 ENET_LOW_PWR_PCH

NN ez

JTAG Tsolation due to glitch in and out of sleep

NOTE: TCK from PCH is Push-Pull CMOS
S/TDI from BCH is Open Drain
TDO from CR is Push-Pull CHMOS

o
NOTE:

CRITICAL
=PP3V3_S0_PCH STRAPS

02160
'R2188 SSM6N15AFE
10K N
?;zow SOT563 (9]
e -3
L %01
19 23 [ID—JTAG ISP THS QTKT «

TBT_PWR_EN goes high for JTAG Programming

© ]
19
19 a1

CRITICAL

6 19 a3

=PP3V3_S0_PCH STRAPS

S

19 34

519 43 50 =PP3V3 S0 PCH STRAPS CQRZ.[T%%AL
oo SSM3K15FV

R2186 SOD-VESM-HF
19 10K had
23 25 o

1/200

19 %

2201
19 23 JTAG_ISP_TDO

TBT_CIO_PLUG_EVENT o
=

c2113 !
0.1ur
o —T—
conecemn 2 ITICAL
0201 74LVC1G08
TBT_PWR_EN 2 S0T891
U21004 JTAG_TBT_TCK
JTAG_ISP_TCK 1 08
ne
5 3
'R2113
10K NC
55
17200
e
,201

SYNC DATE=09/16/2011

l U210
: ,_NO STUFF
e R2167
513 10K
5

'R2166 NC " SYNC MASTER=J11 MLB

10K 2

Dow L PCH GPIO/MISC/NCTF

e L
L35
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17 16 7

OMIT_TABLE

AC51

Ul800

VCCACLK pin left as NC per DG Nex2E31 lveeacrk V5REF_SUS
PCH-PPT-MB-SFF-ES1
.2, _=PP3V3 S5 PCH VCCDSW R12 |yccpsw3_3 BGA
QP8D-MM915462 VCCPUSB(
F 1
TP_PPVOUT_ PCH DCPSUSBYP R10 IpcpSusBYP (8 0% 10
USB
VCCAPLLDMI2 pin left as NC per DG awsi|,ceapriomrs —
PCH output, for decoupling only NCX PCI/GPIO/LEC
PLACE_NEAR=U1800.R15:2.54mm PPVOUT G3 PCH DCPRTC R15 <
=0. 5]
e meo Ab24 left as NC per DG [_u1s |} pcerre & vceaprr_saras
C2210 1| VOLTAGE=3.3v @ -
0.11!{)1;‘ 22 __PP1V05 SO PCH VCCADPLLA F BF40 |ycCADPLLA «
KsRocatY 2 .2 _ PP1V05 S0 PCH VCCADPLLB F BD40 |ycCADPLLB g VCCSUSHDA
0201 [9]
0
22 16 7 =PP1VO05_S0_PCH VCCDIFFCLK AC37 E
= 55mA Max, 5mA Idle AE37 | | yCCDIFFCLRN =
AE39 H
o
22 7 __=PP1V05 S0 _PCH VCCSSC AC35 |yccssc
PPVOUT_SO_PCH DCPSST Ul7 |pcpssT
WIN LINE WIDTA=0.2 mm
NECK WIDTH-0.2 mm vceIo
c2222 1! i 22 _PP1VO5 SO PCH VCCCLKDMI F AP39 IyCCCLKDMI
0.10% PLACE_NEAR=U1800.U17:2.54mm
KoRocatY 2 .2 7 _=PP1V05_ S0 PCH V_PROC IO AM17 Iy _PROC_IO 2
0201 o
N16 lyccrre I
= [
.2 7 _=PP1V05 S0 PCH VCCASW AB27
AB29
AB31
Ac27
=PPVRTC_G3_PCH o AC29
AC31 vcesus3_3
c2231 ! 1C2232  |1C2233 2527
—— 0.1UF 0.1UF
=T 10% 10% AE29
16V 16V
2 XSR-CERM 2 XSR-CERM AE31
0201 0201
PLACE_NEAR=U1800.N16:2.54mm R19
PLACE_NEAR=U1800.N16:2.54mm ul9
= PLACE_NEAR=U1800.N16:2.54mm U21 || veeasw
V19 DCPSUS
v21
v23
v25
Y21
¥23
Y25 VCCVRM
Y27
Y29
Y31

PCH output, for decoupling only

M37 =PP5V_SUS PCH VS5SREFSUS 22

u27 =PP3V3_SUS_PCH VCCSUS_USB 7 22

u29

N36 =PP5V_S0_PCH VSREF 22

AM2
—  XNC NC-ed per DG

V31 P3V3R1V5 SO _PCH VC;EUSHDA 7 22 25
>

AA13 =PP1V05_S0_PCH VCCIO
AB15
AC13
AC15
AF15
AG13
AG15
AJ17
AK21
N18
R23
R25
U23
u25

AM27 =PP3V3 SUS PCH_ VCCSUS 7
N27
R27
R29
R33
R35
U33
u3s

AR33

AU31 NC
e
EEB

AC39 =PP1V8RI1VS
AE19
AF17
AW18

e
AW21

0_PCH_VCCVRM B

7 20 22

22 7 _=PP1V0OS5_S0_PCH_VCC_CORE

OMIT_TABLE

1.44 A Max, 474mA Idle AB21 Ul1l800
AB23 PCH-PPT-MB-SFF-ES1
Ac21 BGA
AC23 OP8D-MM915462
AE21 (7 OF 10) vccapac) US1 PP3V3_ SO0 PCH VCCA DAC F 22
AE23 E vssA_DAc| V50
AF21 =
AF23 AF33
AG21 ] veearvos(| aG33
AG23 § AC33
AG25 olw vssaLvps(| aE33
AG27 | | VCCCORE 8(8 =
AJ21 H AF37
AJ23 AG37
AJ25 veerx_Lvps| | aG39
AJ27 AJ37
AJ29
AJ31 AM23 =PP1V05_S0_PCH VCC DMI 7 22
AK29 H vcepmMr| | AULS
AK31 B AW16
AK33 VCCADMI_VRM| AU21 =PP1V8R1V5 S0 PCH VCCVRM 7 20
AM33 PCH DETERM 719 22
AM35 AJ13
AJ15
E VCCDFTERM| | AK15
; AL13
TP_1V05_S0_PCH VCCAPLLEXP AP19 |yCCAPLLEXP a
vcesprl Y19 =PP3V3 SUS PCH VCC SPI .
22 20 7 _=PP1V05_S0 PCH_VCCIO AM21

AP27 B AP13
AR5 a veearprprL(| ap1s NG
AR23 VCCAFDI_VRM[ AU19 =PP1V8R1V5 S0 PCH VCCVRM 7 20
AR25 ]
AR27 8 AB19 =PP3V3 SO PCH VCC3 3 7 22
AR29 | | yecTo > AC19
AT13 AF6
AU23 BK28
AU25 vees 3| [LR40
aU27 |39
AU29 U37
AU35 V37 PP3V3 S0 PCH VCC3 3 CLK F 22
AW34 v39

pr—
SYNC _MASTER=J11 MLB
[P TIT

SYNC DATE=09/30/2011

PCH POWER
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OMIT_TABLE

Ul800
PCH-PPT-MB-SFF-ES1
BGA

QP8D-MM915462
(9 OF 10)

OMIT_TABLE

D42

D46

F2

F4

F48

F50

G7

G9

Gll

G13

Glée

G18

G21

§23

G25

G27

G29

G31

G34

G36

VSsS

Ul800
PCH-PPT-MB-SFF-ES1
B

GA
QP8D-MM915462
(10 OF 10)

G39

G4l

G43

J7

J9

J1ll

Ji3

Jle

Jlig

J21

J23

J25

J27

J29

J31

J34

J36

J39

Jal

J45s

K2

K4

K48

K50

L7

L9

L1l

L13

L1l6

L18

L21

L23

L25

L27

L29

L31

L34

L36

L39

L41

L43

L45

N7

N9

N11

N13

N21

N23

N25

N29

N31

N34

N39

N41

N43

N45

P2

P4

P48

P50

R17

R21

R31

R37

T7

T9

T11

T13

T41

T43

T45

U3l

u49

V2

va

v7

v9

V11

V15

V17

v27

V29

V33

V35

Va1l

V43

V45

v4s

Y15

Y17

Y33

——————————
SYNC DéTE=O7/27/2011

pr—
SYNC MASTER=J30 MLB
[P TIT

PCH GROUNDS

Y35

Y37

Apple Inc.
<]

051-9277 | D
2.8.0

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED

23 OF 109
21 OF 73

2

1




PCH veCTO BYPASS

L2406
10UH-0.12A~0.360HM
=PP1V05_S0_PCH 1

2PP1V05 SO PCH VCCCLKDMI R 1

R2415

M

0603 MIN-NECK-WIDTH=0 - 35MM 2
VOLTAGE=T.05V 1720w VOLTAGE=TI.05V
2 MAKE_BASE=TRUE c241
1
1C2411 —Lo0.1UF
10UF b ig%
PLACE_NEAR=U1800.AP39:2.54mm 2%, 2 %8%_ce
2 CERM-X5R 0201
0402-2 >
1 PLACE_NEAR-U1800.R27:2. 54mm
PLACE_NEAR-UI800.N27:2. 54mm
5. _=PP1V05_S0_PCH_V_PROC_IO .
R2450
, _=PP3V3_S0_PCH VCCADAC 1 0 2 PP3V3 S0_PCH VCSA DAC_F ,,
e VAVAVS E=TRUE
3
1750w MIN-NECKWIDTH=0.3 MM
2 VOLTAGE=3. 3V
PLACE NEAR-UI800.AM17:2. 54mm
PLACE NEAR-UI800.AM17:2.54mm
PLACE NEAR-UI800.AM17:2. S4mm
C24501 511 C24551
Ur; == 0.01UF ——
T 195 o3 >
CERM XSR —~CERM X5R-CERM
0201 0201
< -+ =P1V0S_SO_PCH_VCC_DNI
PLACE NEAR-UI800.US1
PLACE NEAR-U1800.U51:2 .5 mm
1C2419
—— 1UF
T, &%
2 X5R
0201
PLACE NEAR=01800.m23:2.50mm  —L
167 =PP3V3_ S0_PCH
s, _=PP5V_S0_PCH P 1220, _=PP1V05_S0_PCH_VCC_DMI
1 mA | (PCH Reference for 5V Tolerance on PCT)
R2403 D2400
—— 1UF
o £ ppragon-x- T
201 6 2 X5R
020
wEm> PR ConsTRATNT
o)
PP5V_SO PCH VSREF PLACE_NEAR=U1800.AW16:2.54mm L
MIN LINE WL =
<

PLACE_NEAR=U1800.N36:2. 54mm

DTH
NWE%KWIDTH 0.2 SM.M

MI!
VOLTAG!
MAKE_BASE=TRUE

=PP5V_S0_PCH_V5REF

PP1V05 SO0 PCH VCCCLKDMI_F 2
Tt S

IN LINE WIDTH
MIN_NECK_WIDTH

PCH VCCSUS3_3 BYPASS

22 20 7

(PCH SUSPEND USB 3.3V PWR)

=PP3y3_SUS_PCH_VCCSUS

R2451
2 PP3V3 SO PCH VCC3 3 CLK R!

H= MM
WECKWIDTH 0.2 MM

=PP1V8_S0_PCH_VCC_DFTERM

20 19 7

PLACE_NEAR=U1800.AJ13:2.54mm

PCH VCCSUSHDA BYPASS

(PCH HD Audio 3.3v/1.5V PWR)

25 20 7

PLACE NEAR=U1800.31 2. 34mm i’
X
[

20 7

~ 205,
X5R
0201

PLACE_NEAR=U1800.Y19:2.54mm

=PP3V3_S5_PCH_VCCDSW

PLACE_NEAR=U1800.R12:2.54mm

L2451
10UH-0.12A-0.360HM

=PP3V3R1V5_S0_PCH_VCCSUSHDA

=PP3V3_SUS_PCH_VCC_SPI
1C2442
1UF

=PP1VO05_S0PCH_VCCIO SATA

1C2444 1Cc2452
L 1UF

IZ W, TR
X5R X5R
0201 0201

PLACE_NEAR=U1800.AB15:2.54mm

(PCH USB 1.05V PWR)

20 7

PLACE_NEAR=U1800.AG13:2.54mm

,=PP1V05_S0_PCH_VCCSSC

N

PLACE_NEAR=U1800.AC35:2.54mm

PLACE_NEAR=U1800.AC37:2.54mm

1C2446
SPRP— i
]?ésv
X5R
0201
22 20 » =PP3V3_SUS_PCH_VCCSUS
1
c2475 gzae
1UF %0%
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=PPVCCIO_SO0_XDP
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- Use with 921-0133 Adapter Flex to 6 22 10 XDP_CPU_TDO R2510 51 iz\pp2 o o
, _=PP3V3_ S0_XDP DF40R%26%)0D19 0.av support chipset debug. 2511 XDP PLACE_NEAR=U1000.M60:2.54mm
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rred PLACE_NERR=U1000. 85072 5amm V5% 17200 w201 <+ 25y =SMBUS_XDP_SDA SDA -— gg 51 o TDO - XDB_CPU_TDO e = e P J
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o "MW e Trew w0 — o e oD U
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BOM GROUP

BOM OPTIONS

34, =PP3Y3 S3 JSB_HUB BYPASS=U2600,3::810M 00 oy .50 HUB_ALLREM HUB_NONREM1_0,HUB_NONREMO_O
YPASS=] 0260 .23::2mm HUB_1NONREM HUB_NONREM1_0,HUB_NONREMO_1
YPASS=U2600.15::2mm
C2602 ¢ C2603 ¢ Cc2611 * c2612 ! HUB_2NONREM HUB_NONREM1_1,HUB_NONREMO_0
4.70F —— 0.1UF —— 0.1UF 0.1UF
2T 108 —— 100 108 [— {UB_NONREM1_1, HUB NONREMO_1
XS5R-CERM1 2 XS5R-CERM 2 XSR-CERM 2 X5R-( CERM
0201 201
) NON_REM1 NON_REMO DESCRIPTION
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BYPASS=U2600.23::5mm 0 oo oo (lJ ; llzort i 1sdn:n removable o
or: an are non removable
YPASS=U260Q.5: :2mm
YPASS=U2600.10: : 2iIm 1 1 Port 1, 2, and 3 are non removable
C2607 * C2608 * C2609 * C2610 Ppuﬁuwm
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4.7VF T 0.1UF — 0.10F 0.1UF NN D BOM TABLE
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xor-crmmy : xor-corn 2 Fom-con : *oR CER” PPUSB_HUB1_PLLFILT 10F PART# oty | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
ofw|olalv| = iov & CRITICAL
¢ BNEEINR R 33850083 | 1 ,USB2512B,USB 2.0 L 36- 2600 USBHUB2512B
CRITICAL N R C2615 L 02616 7 s iy s IC,USB2512B,USB 2.0 HUB CNTRL, 36-QF! v
Y2600 VDD B8 — or 33850923 | 1 | Ic,UsB2513B,USB 2.0,HUB CNTRL,3PRT,60FN U2600 CRITICAL USBHUB2513B
2.50X2.00MM-SM E : 2 6.3V
24.000MHZ-50PPM-6PF CRITICAL [ :g‘;f":“” :g‘;l 33850824 | 1 | Ic,USB2514B,USB 2.0,HUB CNTRL,4PRT U2600 CRITICAL USBHUB2514B
13 OMIT_TABLE o 4
CRITICAL 1 CRITICAL SYM VER 1
>[l5;<4 U2600
C2619 1 50 1 C2620 USB2513B
§-orr Zz 6. 0PF R2605 oFn TO CONNECT TP/KB TO PCH XHCI
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we0-coc-cem o —— 11 1 ’ ’
0B_NoNREMI_1 0 NoNREMO_1 cuo-cems R2630 p0-coc-c USB_HUB1_TEST TEST USBDM_DN1/PRT_DIS_M1 USB_BT_N & 57 BlueTooth
A A 1M J_ . USB HUB RESET L 26 | rpsmrs USBDP_DN1/PRT_DIS_p1| 2 USB_BT P aD 7 e 24 7 =PP3V3_S3 USB HUB
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e e 20
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Platform R nn ion
System RTC Power Source & 32kHz / 25MHz Clock Generator atfo eset Connections
Unbuffered
R2781
7 _=PPVBAT G3H SYSCLK 26 18 [Ty BLT RESET A RA 2 LPCPLUS RESET L U o2 o
Coin-cell: VBAT (300-ohm & 10uF RC) . VNGE_BASECTRUE
No Coin-Cell: 3.42V G3Hot (no RC) o R2783
33
5 _=pp3v3 ss svscix r2727 LAAN, e samses 1 oD
Coin-cell & G3not: 342V 630t B i e A e A RN 2 LPC CLK33M shc riam
No Coin-Cell: 3.3V 85 Lraow LANA 2 SDCARD PLT RST L 33
GreenClk 25MHz Power 7 _=PB3V3 SO No bypass necessary - R2726 AN\ o103
Fovered in 50 e B R AR - sre cuxasm speprs o
6 10 64369 "
P R2773 g
SB XTAL Power , _=pPVDDIO S0 SBCIK - N 2 e R2729 IANA2 T RESET L — —rBr RESET I, oD
201 MAKE_BASE=TRUE _—
TBT XTAL Power 7 _=PRVDDIO TBT CLK = < > PLACE NEAR=U1800.GA5:2.54MM:5. 1mm : 22 P PASECTRY
n N VBAT and +V3.3A are 69 18 @wﬂ L 2 ECH M _PCIIN 16 69 1/200
& S s
Q| ; - internally ORed to HS;W 201 R2788
IS + + create VDD_RTC_OUT. e o
c2724 ¢ c2722 ! > 201 ”\/\/\/’ AP RESET L oD 3
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ooy 2 ooy 2 SLG3NB148A available ~3.3V power R2793 o
o o [
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J_ 11 | vDDIO_25M_A  32KHZ_A[ 12 o SYSCLK CLK32K RTC (o100, RURD e
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c2705 J_ VDDIO_25M_C 25MHZ_A| $ SYSCLK CLK25M SB m 16 69 CRITICAL . ° °
< 2585 5] o e , oS Crub for layout optimization
2] s ¢ SYSCLK CLK25M X2 ’\/{/\/ ¢ _SYSCLK CLK25M X2 R - X2 25MHZ_CL 10 gy YSCLK_CLK25M_TBT o1y ) i PLT RST BUF L
I s NO STUFF - X1 -pPVRTC G3 OUT . ST_BU. 2
s 1720w -y 772
romen o - CRITICAL * 'R2706 VDD_RTC_OUT| 1 gy For SB RIC Power 1A 2 SSD RESET L
o ”NCigZl ¥2705 1 onp  THRHM c2771 1 ’\/5\/\/ oD ¢
Ne 25.000MHZ-12PF-20pPM PAD 1 c2710 0.10r —— 17200 e
€2706 R T NEE - 1or P 2o R2789
12PF 7 z 208 XSR—C;R): 1K
e 08 svscrx crxzsu x1 o - 1 : £——JXDEECH ELERSL L oo
= R2771 201
wno-conecenn B !
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V2o
"
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74LVC1G07
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. . . s
N c2780 1) N 1oox — cru mesr 1 oD o 2>
25 7 _=ER3v3 S5 PCHPURGD Voom 10 o
e el 2 A VIT voltage divider on CPU page
257 _=BP3V3 50 SB PM n o
} . gEEv 5 2 :
R2750 c2750 L
x 0.10r
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oo Yor
o, o
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= ;
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57 CID—<zu oo / 02750/ Leiveen AN\ CHLSYS PUROK Oy 17 23 41 36 10 15 17 16 7 _=PP3V3 SO _PCH GPIO 1 2
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= 5 sovvsnne | FA SSM6N37FEAPE
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o 23 16
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£
S St 16 6
. . o SPI_DESCRIPTOR_OVERRIDE_L 1
GPIO Glitch Prevention
—pPP3v3 S3 PCH GPIO PCH Reset Button PCH uses HDA_SDO as a power-up strap. If low, ME functions normally.
e If high, ME is disabled. This allows for full re-flashing of SPI ROM.
1 pavs 50 55 p SMC controls strap enable to allow in-field control of strap setting.
257 = - .
CRITICAL |s 12752 ’ 02620 & 5V pull-up allows circuit to work regardless of HDA voltage.
vCC —_ W '‘R2795
275 2 e 10K
S0T833 0201 ?9;20W
144 XDP MEF
16 TBT PWR_EN_PCH Ua1 § v TBT PWR_EN oD = o6 5501
a1 o D—LPC_PWRDWN_L 281 @ ¥oP pBRESET T TANA 2 PM svsmsr ©
2 1s AUD_IPHS_ SWITCH_ EN_PCH 5lan § vol2 AUD_IPHS_SWITCH EN mm es 23 10 I = XSRS D e
e e Ve hmrnmr i
PM_PCH_PWROK 6 I m
25 17 (I B2 o e :
b P Clock (CK505) and Chipset Support
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NOTE :

The circuit below handles CPU and VTT power during S0->S3->S0 transitions, as well

as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary.

ISOLATE_CPU_MEM L GPIO state during S3<->S0 transitions determines behavior of signals.

WHEN HIGH:

WHEN LOW:

P1V5CPU_EN
MEMVTT_EN

MEM_RESET_L

26

CPU 1.5V follows S0 rails,

7

(ISOLATE_CPU_MEM L + PM_SLP_S3_L)
(ISOLATE_CPU_MEM L + PLT_RST_L)

IISOLATE_CPU_MEM L + CPU_MEM_RESET_L

VIT ensures clean CKE transition,

* PM_SLP_S4_L

* PM_SLP_S3_L

62 49 41 37 26 17

CPU 1.5V remains powered in S3, VTT follows SO rails, MEM RESET L not isolated.

MEM _RESET L isolated.

PM_SLP S4 L
e CPUMEM_SLG : NO

'R2805
10K
37
1/20w
MF
2201
¢ PLVSCPU_EN  orm -
2, =PP3V3_S3_ MEMRESET CPUMEM_SLG:NO
CPUMEM_SLG :NO 2805 |2l¢
1 M FEAPE
R2180%I]<- SSMONITEEARE | 1o
5 1
1/20wW
i @
201, 2[c ™ sfy
P1VS5CPU_EN_L
CPUMEM_SLG: NO ~ CPUMEM_SLG:NO
80 it 3, 02805
SSM6N37FEAPE SSM6N37FEAPE
sorse3 | Kh > | Sorse3
1 +—
CPUMEM_SLG:NO T o e
R2890 sle™ sfz 7|s  ¢|s
26 23 [y LSOLATE_CPU_MEM_L 2 \AAISOLATE_dPU MEM L _R PM_SLP_S3_L .
53 CPUMEM_SLG :NO
1/20W . 1- -
e = R2810
10K
37
l/20w
MF
2201
=PP5V_S3_MEMRESET ¢ MEMVTT EN _ pom s
CPUMEM_SLG:NO
CPUMEM_SLG:NO CPUMEM_SLG:NO 02810 |2l
R2815" R2802" SSMEN3TEERRE | ko,
100K 100K — 2
5% 5%
1/20wW 1/20wW >
201, 201, 2le ™ s T
MEMVTT_EN_L 6
= a1 37
dPUMEM SLG:NO CPUMQEDZ/I Sd:.g.NOD . b, 02 gPlUOMEM_SLG.NO
2815 [ —]
SSM6N37FEAPE SSM6N37FEAPE
SSM6N37FEAPE soT563 | K > | 8orse3
SO0T563 Rl = —|
5
*® 2 (e ST 71 6|5
QTKT ] PLT RESET L am
© —
NO STUFF =
c2817 !
0-0470F =PP1V5_S3_NEMRESET ,
:2: CPUMEM_SLG :NO
o 0281 'R2816
SSM6N37FEAPE 1K c2816 !
51 _MEMRESET ISOL_LS5V_L @ SOT563 5% 0. 108
= [T) 1/20W B
E-3 2201 P—

step IS

jLaTE_cPU_MEM_L

PLT_RESET_L PM_SLP S3_L PM_SLP_S4_L CPI

S

MEM RESET_L

26 10 =MEM_RESET_ L CPU_MEM RESET_ L
[marr = = — MAKE_BASE-TRUE <

|_MEM_RESET_L

I7
[N

MEM_RESET L MEMVTT_EN

P1VSEPU_EN

¢ U 26 27

1v5 sO0 "PGOOD" for CPU
,=PP3V3_S5_CPU_VCCDDR
PM_MEM_PWRGD pull-up to CPU VIT rail is on CPU page
15 12 10 » =PP1V5_S3_CPU_VCCDDR PM_MEM_PWRGD _frrmy 10 17 o
'R2822
i9x
éézow CRITICAL (6
201
R2820* 2 o 102820
27.4K (== DMB53D0OUV
1248 i | sorses
MF PM_MEM PWRGD I, 2
201, |
3 CRITICAL
s
P1 DI 5 Q2820
Y5 80 v p DMB53D0OUV 1
% SOT-563
4
NO STUFF
« R2821* Cc28201
43.2K
1%
17200 1
201Z X7R_(0:5:%1‘f
26 41 62
267 =PP3V3_ S3 NMEMRESET
CPUMEM_SLG:YES CPUMEM_SLG:YES
2 1 °
26 . 1 2
6. :_ VDD
o S1EAAN022
TQFN MEMVTT Clamp
25 1 PLT RESET_L 1 |SO_READY
s 10 D vrr_gn|_2 MEMVTT EN 8 26 Ensures CKE signals are held low in S3
26 22 SOLATE_CPU_MEM_L 9drsor+ oD
4
2 17 Coxy—BM_SLP_S3_L 3 |so en vopro_Ex{ 4 PIVSCPU_E 2 a1
25 17 (OD—EM _SLP_S4 L 6 | s3_EN RST_ouT+ 8 MEM_RESET 26 27 28 29 20
R _ X b Toom
26 10 [T =MEM_RESET_ L 7: RST_IN*
anp BAD' 7sma max load @ 0.75v
wn a4 60mW max power
=
25 2 27 P5V_S3 MEMRESET
= Q2850 2
1 M FEAPE
R2180501]<- SSMEN3TEEARE |k
5 4 —
1/20W E
M] M
201, 2™ s
VTTCLAMP_ EN
Q2850 |2, 5851
1
SSM6N37FEAPE C285
28 29 30 sors63 | Kh 100011)2F —
H X7R-CERM 2
o 0201
s5[c” s

N
o o o

m
o o o

CPU_MEM |RESET_L 1

CPU_MEM |RESET_L 1

(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, must wait for software to clear before deasserting ISOLATE_CPU_MEM_L GPIO.

In the event of a S3->S5 transition ISOLATE_CPU_MEM L will still be asserted on next S5->S0

transition.

must deassert ISOLATE_CPU_MEM L and then generate a valid reset cycle on CPU_MEM_RESET L.

Rails will power-up as if from S3,

but MEM_RESET_L will not properly assert.

Software

56 8 (I =DDRVTT_EN

Ismc MASTER=J13_MLB_NON_POR

SYNC_DATE=11/10/201
—————

CPU Memory S3 Support
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7 _=PP3V3 S3 VREFMRGN

PP3V3 S3 VREFMRGN DAC

NOTE :

Must not enable more than two SO-DIMM margining

buffers at once or VRef source may be overloaded.

56 7 _=PPVTT S3 DDR BUF

VREFDQ:LDO_DAC

R3303

10mA max load

VREFMRGN DQ SODIMMA BUF

200 PLACE_NEAR=U2900.E1:2. 54mm

27 28 31 67

VREFDQ:LDO_DAC

MIN_NECK_WIDTH=0.2 mm
VOLTAGE=0.75V

R3304

In_LINE WIDT=0.3 nm
N NRCR WIDTH-0.2 nm DDRVREF_DAC DDRVREF_DAC
VouTAGE=3 -3V
©3300 ! ' 3301 DDRVREF_DAC
DDRVREF_DAC
2.20F 0.10F 1 -

U % cRITICAL c3303 o 03302

6.3V, 2 MV DDRVREF_DAC 0.1UF — Ll MAX4253

comn xon-cenn _ 108

sopcrr : e VAN ese
| u3soo wonecemn ? m
001
VDD
- : M T
44 [T)—=12C VREFDACS SCL scL wsor  VOUTA VREFMRGN SODIMMA D + Vs
« =
aa, =12C_VREFDACS SDA SDA by VOUTB[2
<D 8 —XNC
no i vourc|t VREFMRGN SoDIMMS cA
Addr=0x98 (WR) /0x99 (RD
(WR) (RD) a1 vouTDp|s VREFMRGN MEMVREG FBVREF
o NOTE: MEMVREG and FRAMEBUF share .
a DAC output, cannot enable ~| DDRVREF Dpc
both at the same time! R3301
100K

PLACE_NEAR-R3303.2: 1mm

PLACE_NEAR=03310.3: lmm
VREFDQ:LDO_DAC

'‘R3360
0

5%

1/20w

MF
2201

PPOV75 S3 MEM VREFDQ B 29 30 31

VREFCA:LDO_DAC

R3309

200 euAcE NEAR-U2900.96:2.S4mm

1t
17200

WIN_LINE_WIDTH=0.3 mn
MIN_NECK_WIDTH=0.2 mm
VOLTAGE=0.75V

ourr b I
R3319 B o PPRIRSE. DA vrsscarno_oac P e
SHORT U3302 B MIN NECK WIDTHA0.2 mm
> eesvsss crre MAK4253 R3310 jrimn G
v LT ToT-0.3 T = vese
wowe s e CRITICAL c cA_sopmua_BuF
sone DDRVREF_DAC
402 o DPRVREF_DpAC o 1% PLACE_NBAR=R3I309.2: lmm
+ v 20m
vee - 0 PLACE_NEAR=R3309: 1mm
GSTUFF
S U3301 1
b rcaoss? R3361
Page Notes 0
o POLE NG VREFCA:LDO_DAC ??ZDW
Power aliases required by this page: N p1l - VREFMRGN DQ_SODIMMA EN R3305 b
- =PP3V3_S3_VREFMRGN Addir=0x30 (WR) /0%31 (RD) a1 P2 wnC 1200 e weaneus100.79:2 4 2
- =PPVTT_S3_DDR_BUF Jan pal o REEMEGN CA SODIMMA B oo ofe
- =PPDDR_S3 MEMVREF P4l 1 VREFMRGN CA_SODIMMB_EN R3307
P5 12 VREFMRGN MEMVREG EN 100K
PROVT MEM_VREFCA B
Signal aliases required by this page: 44 [INy—=I2C PeA9sSTD scr Yscn Pl y e e VREFCA:LDO_DAC e
o _ 2 DDRVREF_DAC o v oo o
I2C_VREFDACS_SCL 4(ET)—=126RCA2557D S0A :spa P7ExNC U3304 R3306 etz
- =I2C_VREFDACS_SDA RESETAm AX4253 ca sopmme mur IARN
_ THRM vese
- =I2C_PCA9557D_SCL PAD _GND = w
- =I2C_PCA9557D_SDA - ] VA prace nearenssos.2einm
A3 2"0"
BOM options provided by this page:
DDRVREF_DAC - Stuffs Apple margining circuit.
VREFDQ:LDO - LDO outputs sent to DQ inputs. <
VREFDQ:LDO_DAC - Margined LDO outputs sent to DQ inputs.
SoRVREF_DA]
VREFDQ:M1_M3 - CPU margined DDR voltage divider sent to DQ inputs. 25 (I PCA9557D RESET L 1 -
VREFDQ:M1_DAC - DAC margined DDR voltage divider sent to DQ inputs. R3315
. RST* on ’platform reset’ so that system 100K
VREFCA:LDO - LDO outputs sent to CA inputs. 5
watchdog will disable margining.
VREFCA:LDO_DAC - DAC margined LDO outputs sent to CA inputs. e
NOTE: Margining will be disabled across all 2%
soft-resets and sleep/wake cycles. L
31 7 =PPDDR_S3 MEMVREF =
PLACE_NEAR=Q3320.6:1mm
CRITICAL PLACE_NEAR=Q3320.6:2mm -
— VREFDQ:M1_M3
VREFDQ:M1_M3 VREFDQ:M1_M3 1. -
03320 ! 3320 R3321
31 26 _MEMRESET_TISOL_LS5V_L SSM6N15AFE ;;zow DDRVREF_DAC
T 2 DDRVREF_DAC
oL e xanccmmn o >N ussos -
S R3314
s _PPCPU_MEM_VREFDO_A o] T8 e o PPOV75_S3_MEM VREFDQ A 27 28 31 67 < MEMVREG_BUF INA 2 DDRREG FB oD 56
-
VREFDQ:M1_M3 ol “ . PLACE_NBAR=R7315.2: lmm
M1 + v e
'R3322 d bt
1K
PLACE_NEAR=R3321.2:1mm B NOTE: CPU DAC output step sizes:
1/200 >
e DDR3 (1.5V)  7.70mV per step
2 DDR3L (1.35V) 6.99mV per step L
- Required zero ohm resistors when no VREF margining circuit stuffed
= PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
31 7 _=PPDDR MEMVREF DDRVREE_DAC
CRITICAL PLACE_ NEAR=Q3320.3:2 'R3313 11750002 1 RES,MF,1/20%,0.0 OHM,5,0201, 54D R3303,R3360 VREFDQ:LDO
= .3:2mm
] 100K
VREFDQ:M1_M3 PLACE NEAR=03320.3:2 VREFDQ:M1_M3 5 11750002 2 RES,MF,1/20W,0.0 OHM,5,0201,SMD R3309,R3305 VREFCA:LDO
= .3:2mm
Q03320 VREFDQMI_M3 R3311 ww
SSM6N15AFE 1 C3310 1K :
0 —— 0.1UF i
31 26 IsoL Lssv L p— 17200
O S0T563 1% M
2 X5R-CERM 2201 =
0201 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
o _spce uen veeroo o ol T8 Ta o Erovis 53 wen vmervo ® 20 30
< P VREFDQ:M1 M3 11850012 a RES, MF, 1KOHM, 1,1/20W, 0201 R3321,R3322,R3311,R3312 VREFDO:M1_DAC
R3312 11850303 1 RES, MF, 33208, 1,1/204, 0201 R3304 VREFDQ:M1_DAC
PLACE_NEAR=R3311.2:1mm 1K
17200
uE
5201
MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) Ismc MASTER=J11 MLB SYNC_DATE=08/04/201
DAC Channel: A B [} C D D FSB/DDR3/FRAMEBUF Vref Margining
PCA D Pin: 2 4 5 6
CA9557 3 Apple Inc 051-9277 | D
Nominal value 0.75V (DAC: 0x3A) 1.5V (DAC: 0x3A) 1.267V (DAC: 0x8B) ® *
2.8.0
i : . - 1. +/- 450m 1. - 2. +/= o 1. - 1.442 +/- 180m
Margined target 0.300V 1.200V (+/ 50mv) ooov 000V (+/- 500mV) 056V v o(+/ 80mvV) NOTICE OF DROPRIETARY PROPERTY :
DAC range: 0.000V - 1.501Vv (0x00 - 0x74) 0.000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OXFF) THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:
VRef current: +3.4mA - -3.4mA (- = sourced) +61uA - -61uA (- = sourced) +6.0mA - -5.0mA (- = sourced) I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 33 OF 109
s II NOT TO REPRODUCE OR COPY IT
DAC step size: 7.69mV / step @ output 8.59mV / step @ output 1.51mv / step @ output I1I NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RIGHTS RESERVED
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JEDEC recommends 30 Ohm term to VTT for CS,CKE,ODT and 36 Ohm for BA,A,RAS,CAS,WE
2220207 SPPJIVS_S3_MEM A )

1C3400 Jic3410
2. 2UF 2.2UF

32 26 27 - =PP1V5 _S3 JMEM_A . .

,=PPOV75_S0_MEM VTT_ A

1C3430 1C3440 1C3450
2 2. 2, 2UF 2. 2UF 2, 2UF 1 C34480
2 & 2 &l 2 & 2 & 2 &l wew A cxkp<1>  RP3401 36 s PO
402-LF 402-LF 402-LF 402-LF 402-LF 67 28 27 11 [INY—FEN AN\ v
6728 27 11 MEM_A_CKE<0 RP3401 36 » 7 S%1/32W  4x0201 2 CERM-X5R-1
61 28 27 11 MEM A ODT<1> RP3401 36 3 m P 5%51/32W  4%0201 201
OD——=
. 3409 13401 1C3411 13431 :1C3441 :1C3451 o CID_MEM 2 mas T LELI TRV
4X0201
2.2UF 253 2UF 25327 1C3419 253 2UF 252UF 25320F 67 25 27 11 (ID—MEM_A_A<0 36 1 AAN~ 1C3482 |1 C3483
20% 6.3V 6.3 2.2UF 6.3V 6.3V 6.3V RP3402 36 » 7 5%1/32W  4X0201
6.3V 2 CERM 2 CERM 20% 2 CERM 2 CERM 2 CERM 67 20 27 1 [IN)—MEM_A_A: NV 0.47UF 0.47UF
2 cERM 402-LF 402-LF 2 &V 402-LF 402-LF 402-LF o7 20 27 11 (D> MEM A A<12 RP3402 3¢ 3,\/\/\/ 6 531/32W  4X0201 %8.% %8.%
- 402-LF > 3 ’ . RP3402 36 4 5 5%1/32W  4X0201 2 CERM-X5R-1 |2 CERM-X5R-1
67 28 27 11 MEM_A_BA<]1 RP3205 AV 7 201 201
MEM A ODT<0> 36 1 8 5%1/32W 4X0201
= 1C3412 = = 1C3442 = o e EM 2 cas RPILUS 36 o A\, 17 oz 1—_\
2. 2UF 2. 2UF PR MEM_2_A<S> ﬁgiigg EEVYVME iiiﬁiﬁﬁ 4X0201 103484 |1C3485
2 CAPS ALONG PACKAGE EDGE 2 &3V 2 &han 2 CAPS ALONG PACKAGE EDGE o 2 2 1 Iy MEM A WE L VY VNE 4X0201 04,47UF 04,47UF
402-LF 402-LF RP3403 3¢ 1 s 5%1/32W 4xX0201 v v
67 28 27 11 (IR MEM_A_A<10> RP3203 3¢ AN\ ST Tt 2 SE‘}“’XF’R’I 2 SE‘}“’“R’l
[ r 67 25 27 11 [IN)—MEM_A_A<4 2 AANA
£ -4 6728 27 11 [Ty MEM_A_CS T.<0 Egjigj 36 3 AN 6 izijzz 4x0201
L = 1X0201 ¢
6720 27 11 [TT)—MEM A A<2 36 4 AN, 5
6728 27 11 [Ty MEM A CS L<1> RP3404 36 LAAAS S1/32W 4x0201 1C3486 |:1C3487
6728 27 11 MEM_A_A<]1 RP3404 36 » 7 5%1/32W  4x0201 0.47UF 0.47UF
[y MEM A BA<O RP3404 36 3/\/\/\’ P ST 1/32W  4X0201 R 29% R 29%
728 27 11
1 3404 1C3414 1¢3424 1C3434 1¢3444 1¢3454 o2 7 2 (D MEM_A_Rac RPII0T 3¢ VN s il U i,
i i . i . 628 27 11
o e n e n e T VT T R A
. . . . . . MEM A_A<15>
i, G Gty i, i, i D anes L L TR AN
62827 11
MEM A BA<2> RP3206 36 3/\/\/\’ S 5%1/32W  4X0201 1C3488 |1 C3493
2 u Ty < REIT08 e VN7 —iozor 0 47UF 0.47UF
103405 103415 103425 103435 103445 103455 o 20 27 00 I MEM_AA ANy 48T
2.2UF 2.2UF 2.2UF 2.2UF 2.2UF 2.2UF MEM A A<6> RP3407 36 5 201 201
o, o, o, o o, o D RP3A07 36 5 VN7 531750 axomn
' g, ' gEm, ' R, ' R, ' R, ' gEm, DN AL RP3407 36 m ST/ awezon
62827 11
> > > == RP3207 36 a 5 5%1/32W  4X0201 1
oo 5 1 CID>__MEM_A e A7z iwozor C3489
e e — — 20%
- 1C3416 - - 1¢3446 = L
. 2UF . 2UF 201
COLUMN OF THREE CAPS BETWEEN PACKAGES R 203, COLUMN OF THREE CAPS BETWEEN PACKAGES R 203,
Frpmrs 965%er =
I | , =PPOV75_S0_MEM_VTT B
L L
67 30 29 11 MEM_B_CKE<( RP3413 36 1/\/\/\/ 8 1C3481
e e Lo
67 30 29 11 MEM_B_CS_L<1> RBTATT gg 1 AN/ 8 et —F é%l}M—XSR—l
1 4 5
0 o =BPIV5S S3 MEM B . . 3230 29 7 v =PPlV5_S3 MEM B . . o7 0 2 0 [ID—MEM_BA A% 5517320 ax0201
RP3409 3¢ 3 6
6730 29 11 MEM_B_CS_T.<0 AN A
103428 €3402 103470 103422 . C3438 103432 1 C3490 1 C3452 oo D MEM A aet RPIT08— e AN rorer 62589
4X0201
2, 2UF 23, 2UF 2, 2UF 2, 2UF 2.20F 2532UF 2, 2UF 2, 2UF o % 3 11 Iy MEM B A<15> 38 SIAAAS i
2 & & 2 &l i 2 & 2 & s D MEM B RASL  prsfod 36 SNAA S TR U0 ¢ shpoen
402-LF 402-LF 402-LF 402-LF 2 E%‘;MLF 402-LF 402-LF o 50 20 11 MEM B A<7 RP34T11 36 2 AAA 7 5%81/32W  4X0201
o 30 2 1[Iy MEM B CKE<1> RP3413 36 4 AAALS SR1/32W  4%0201
o 30 25 11 MEM B _A<9 RP34T11 36 3 6 5%1/32W 4X0201 t
L C3429 1c3403 1¢3471 1€3423 1€3433 1¢3491 UEMB A pIg0T e VN s o Ilc3461 L C3162
6730 29 11
2 _2UF 320F 25320F 2532UF 1C3439 320F 25320F D T oo RP3408 36 LV, sei/5w axozon 0.47UF 0.47UF
B 5 6.3V 5 6.3V 2.2UF 5 6.3V 5 6.3V 67 30 29 11 [T D RP3208 AVAVAY: STT/33W2X030T 20% 20%
2 CERM CERM CERM 20% CERM CERM 67 30 29 11 MEM_B_A: 36 3 6 2 4v 2 4v
CERM 402-LF 402-LF 402-LF 5 6.3V 402-LF 402-LF D RP3209 NN\ STT/35W 2X0Z0T CERM-X5R-1 CERM-X5R-1
402-LF L P L L 6730 20 11 [Ty—MEM_B_ODT<0> 36 2 AN 7 201 201
67 30 29 11 MEM_B_A<6 RP3110 36 4 5 S1/32W  4x0201
—_ = == o MEM B A<12 RP3414 36 4 A% S 5%1/32W 4x0201 ¢
1C3472 1C3492 o “@m MEM B BA<1 RP3408 36 1’\/\/\/3 581/32W 4x0201 1C3463 1C3464
2 CAPS ALONG PACKAGE EDGE 3 20F 3 29F o MEM B A<14 RP3410 36 2 NAAY 7 5%1/32W 4x0201 0.47UF 0.47UF
730 29 11
2 Ciny 2 $iRm 2 CAPS ALONG PACKAGE EDGE 720 20 1 [ =R NN STT/37W 4%0301 20% 20%
402-LF 402-LF RP34 14 2 CERM-X5R-1 2 CERM-X5R-1
r 4 6730 29 11 [IN)—MEM_B_A<2 36 2 7 301 301
o 30 25 11 MEM_B_A<d RP34T14 36 1 8 5%1/32W 4X0201
= = 67 30 20 11 MEM B _ODT<1> RP341I3 36 » 7
OD—==

5%1/32W 4X0201
ST 1/32W  4X0201 1C3465
0 UF

VN
AN
%Y
’ ’ RP3414 36 3 6 20%
730 29 11 MEM_B_A<5
: z: : D MEM B A<11 RP341T 36 : m 3 531/32W  4X0201 PR ——
720 29 11 [T _B_ 201
N 4 1 474 1 42 ST1/32W  4X0201
(2:32U96 (2:32UZ (2:32UF6 1C3436 1C3494 1C3456 6 20 2 1[Iy MEM B _BA<0> RP3412 3¢ LAAAS
20% 20% % 2.2UF 2.2UF 2.2UF o 30 20 1 MEM B WE I RP3412 346 7 5%1/32W  4X0201
2 Cimm 2 CERM 2 Ciam 3% 3% 3%y £D - RP34712 36 3 VY 3 5%81/32W 4X0201 1C3466 [1C3467
402-LF 402-LF 402-LF 2 CERM 2 CERM 2 CERM 67 30 29 11 MEM_B_A<10 AN\ 0.47UF 0.47UF
402-LF 402-LF 402-LF RP3412 36 4 5 5%1/32W  4x0201 20% 20%
20 20 1 (E—MEM B _BA<2> NV 5%1/32W  4X0201 2 &y 2 &
MEM CLOCK TERMINATION sgrmeR [T s
1C3407 1C3475 1C3427
2.2UF 2.2UF 2.2UF 1 C3437 1C3495 1 C3457 1 . : £ 1
208 208 208 2.2UF 2 .%ZUF 2 .2UF Place RC end termination after last DRAM 103477
2 CErm 2 ciRu 2 cERu 2 Zdy 2 Zdy 2 Zdy Place Source Cterm at neckdown at first DRAM 03 7UF
| 402-LF 402-LF 402-LF R3468 C3469 —|: &Y ru-x5R-1
’ > ’ 201
-4 £L 67 26 27 11 MEM A CLK N<0> . 1,\?\(}\/2 vn n cgs o £ I I ~
= 1 = . L A oLmaf-ov
1(22.3’2%;6 - 1C3496 i c3468): i Oyt UF L
. 2UF =
COLUMN OF THREE CAPS BETWEEN PACKAGES |2 &lv 20% 3.3PF 201 308
Tt COLUMN OF THREE CAPS BETWEEN PACKAGES 2 &pav 53 6.3v
402-LF CERM 2 R3469
r 67 28 27 11 MEM A CLK P<0> : 1030,
— 5%
= 7
- lzl'zFSw ISYNC MASTER=K21 MLB SYNC DATE=07/28/2011
R33%78 Cc3479 DDR3 Bypassing/Termination
67 30 20 11 MEM B CLK N<0> N LAAN, e curggean o = H"‘ 051-9277 | D
1720w 0.1UF Apple Inc.
318 i o s.0
.3PF 201 hd hd
3% Z 6.3v NOTICE OF PROPRIETARY PROPERTY:
ggllm R3479 THE INFORMATION CONTAINED HEREIN IS THE
30 PROPRIETARY PROPERTY OF APPLE INC.
67 30 29 11 MEM B CLK P<0> ¢ 1 2 . . THE POSESSOR AGREES TO THE FOLLOWING:
5% = I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 34 OF 109
l/MZFUW II NOT TO REPRODUCE OR COPY IT
201 III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
n IV ALL RIGHTS RESERVED 3 2 OF 7 3
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7

=PP3V3 S3 CARDREADER

BYPASS=U3500.1:16:5 mm

SDCARD_IOVDD

PDMOD: POWER DOWN MODES
NC = DISABLE (DEFAULT)
10K LOW =
10K HIGH =

CRITICAL

L3500
0.22UH
0805-1

PP3V3_S3_CARDREADER AVDD o o

BYPASS=U3500.3:5:5 mm

C3503

0.1UF
108
6.3V
XSR

201

BYPASS=U3500.8: SBYBASS=U3500.8:5 mm

SDCARD_PLLVDD
1C3502 1C3501
0.1UF —— 0.1UF

R3505 is for rail discharge.

recover from card error.

GL822 may cycle PMOS to

Off duration is 100ms and card
voltage must be less than 0.5V for at least lms per spec.

VTN LINE WIDTH-O.40MM Keep this net short!
MIN NECK WIDTHa0. 20MM P . « PP3V3 SW_SD_PWR
VOLTAGE-3 3V D
Cc3514 1 1 C3504 . CRITICAL
4.7UF 0.1UF . -3
MAKE BASE-TRUE
ooy S q Cc3507 ! 1 C3505 ?3}05 a 73500
XsR-CERML xR 4708 == == 9, 1UF 5% Max Current = 800 mA SD-CARD-K16
6.3V 6.3V 1720w F-RT-TH
xsr-cerm1 2 2 xim s
° ol - 102 201 2 o | vss
P Y N =1 I B (-1
- 9 ~— Q 5 2 D_CLK_R1 R3529 , 20 D_CLK_R2 R3531, 20 ¢ SD_CLK 2 Y:if(
z bvDD 2 > s = e AVAVAY o EvAVAVAY rr SD_CMD 0o
H =) L O | cMD
[ po|_13 SD D R<0> R35281 20 s SD_D<O: DATO
T iTen Aoz wEiE O
ot 24(gTyUSB SDCARD P 3 lpp U3500 pif 14 SD b R<l> R3527LAAA 20 ¢ SD_D<1 o | par1
6 21Ty USB_SDCARD N 2 |pm GL822 p2| 9 SD D R<2> e 0 T R3526 4 g s SD_D<2 o | paT2
NO STUFF, QFN p3|_10 SD D R<3> R3525\/vv\lzo T o s SD_D<3 o | co/paT3
R3507 GL137 RREF 4 |rRREF pa| 18 SD D R<4> s 02 M R3524 AAAZL s SD_D<4 4 5 | para
10K VA =
% % CRITICAL ps| 19 5D p R<5> R3523LAAA 20 o o . SD D<5. i 3 [ pars
17200 b6l 20 Sp D R<6> Exvr fioz wiE R3522]/\/\/\/20 s SD D<6: 13 5 | pare
201, 07 21 80 b Rer> RII A ExvTA oz <> <7 N
O | paT7
ey fro7
GL137 GPIOO 22 |GPIO0 (1pv) 13504 33 ¢ (OO SD CD 1 4 O | cARD_DETECT_sw
12 R3520 N | .
1137 GPIO1 6 lcpIO1 . SD_CLK| D cix B RISZ0L 3 O | CARD_DETECT_GND
.| R3506' NC>&1{cP102 oo, SP_WP| 24 o ¢ Sb_Wp 4 O |WRITE_PROTECT SW
R3509 715 $R3510" R3513 ") sp_cmp| 11 spowp r  RISIOLAANA 20 o | vop
10K o — T o7
5o 120 10K 1137 REger 1 @137 meser 1k 26-RgTZ* (*P9 op cpz| 23 SDCONN DETECT L am > —=
1/200 P 5% 27 (IPU) - 2 ‘1 o |sHLD_PIN
wr 201, 1/200 201 5% 1/200 e TEST ms_INS| 23 nc NO STUFF T -
201, uE THRM_PAD B 1 1 1 1 O | SHLD_PIN
201, = c3515 c3521 c3523 3529 N -
1C3513 2 10pF —— —— 10pF O | SHLD_PIN
= s —T —_ s 2
L S —L_0.22UF v 1 Sov O [SHLD_PIN
20% weo 2 €3520 |2 cog comn Cos-cer cog-ca]
- —_— . NO STUFF —J
POWER SAVING MODE ENABLE 2 83V 1 N 2ot —— loer B
0201 = c3519 N 2
REMOTE WAKE UP ENABLE [ — 0
e coocsmt | 03522 1 c3524 1 “ c3526 1 516-0237
— 2 SV 10PF —— 10PF —— /16w 10PF ——
Cog-cemn s s o s
sov sov 2 sov
cog-cern 2 COG-CERM COG-CERM
o0z o0z
Q3500 |23 =
SSM6N37FEAPE
somses | K
b M-
s[c ™ sty
SDCARD_PLT RST
23 SDCONN_STATE_RST L o
'‘R3590 Q3500 | B
10K SSM6N37FEAPE
5% sorses | K
1/20W —
2201 o
267 s

SDCARD PLT RST L

» 0D

SD Detect & Reset Logic

SDCONN _DETECT Del

Conve
RESE'

rts SDCONN
T_IN* musts be pu

ounce,
rom itlve—low leyvel signal tg_active-high pu

ed"Eo 8lp T not T dsad. §

Inversion, Detect-Changed PCH GPIO Latch Circuit
8pGetdet " 18GiB"WITT only function if Reset logic is

7 =PP3V3 4 D_HPD
DLY block is 20ms nominal
- When LOW_PWR gated dessarts,
VDb regardless of RST IN# state.
U3510
SLG4AP014V
TDFN
2 |vow_pwR
RST_OUT*| :)é( NC
. SD cD L

From SD CONN ->

Connector shorts GND with Card_Detect SW signal
when SD card inserted.

(TP0)
1 DET_CHNGD*
~_(©)| 7

low.

38 SDCONN_STATE CHANGE smqm ™

SDCONN_DETECT L

L

THRM
P,
o

D

G
n

-

o =

*** Need to confirm with SW weather LATCH is required.
(SDCONN_STATE_RST_L will be required with LATCH)

RST_OUT# deassserts for >80ms,

Otherwise RST_OUT# follows RST_IN#

-> To SMC & Isolation Circuit (then to PCH GPIO)
(Low active pulse signal)

-> To GL822 Chip

then asserts for 10ms

SYNC DATE=11/10/2011
————

Isch MASTE 13 MLB_NON POR

SecureDigital Card Reader

Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE

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

051-9277 | D
2.8.0
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CRITICAL
PCIE_TBT R2D_C_P<0> C3600 e — OMIT TABLE — C3640 | = PCIE_TBT D2R_P<0>
M = 0.10F || 0% 1ev  xsr-cemmozol L& PCIE_TBT R2D P<0> 229 | pERP_0 3%00 PETP_0| P> o PCIE TBT D2R C P<0> o0.10r || 108 1ev  xsr-cemmozor o © =
: 69 PCTE_TBT R2D_N<0> 2210 | pERN 0 U PETN 0| _2P7 ¢ PCIE TBT D2R C N<O0> N
PCIE TBT R2D_C_N<0> C3601 e - - 1_C3641 | = PCIE_TBT D2R_N<0>
= b CACTUSRIDGE4C [ e o - -
0.1UF FCBGA 0.1UF
SYM 1 OF 2)
PCIE_TBT R2D C P<l> C3602 e ( Cc3642 | L= PCIE TBT D2R P<1>
e ¢ (I o.10r | [Tor e wen-ceozor Lee PCIE_TBT _R2D_P<1> 2212 | pERp 1 N PETP_1| A ¢ PCIE_TBT_D2R_C_P<l> o.10r 1[0 v ecamionr oD © ©°
- 69 PCIE_TBT R2D_N<1> 2B13 | PERN 1 PETN 1| 2Pl o PCIE TBT D2R C N<1> -
¢ s (IX)—BCLE_TBT_R2D_C_N<1> C3603 e T -8 z 3 = 4 : I 2 PCIE_TBT_D2R_N<1> oD ¢ -
Tov 16 SR-CERM0201 & 105 16V XSR-CERM0201
o.1ur I v XeR-cERM d £a] 2 0.1UF
g U]
PCIE_TBT R2D C P<2> C3604 L E Cc3644 | L= PCIE TBT D2R P<2>
@ D 0. 108 I I o Tev rcemmozorLes PCIE TBT R2D P<2> o1 | pegp o| ™ & | pPETP 2| 2P13 ¢ PCIE TBT D2R C P<2> r 0.10r 11 ©ov iev wen-cameozor oo © ¢
. PCIE_TBT R2D N<2> 2216 | pERN_2 PETN 2| 2P'5 6 PCIE TBT D2R C N<2> -
o o (I)—BCLE TBT R2D C N<2> C3605 L ‘o N_ ] N 1_C3645 | L= PCIE TBT D2R N<2> oD - e
0.10r || 1% 1ev xem-cemueaor — 0.10r | [ 1% v sn-cemuezor
PCIE TBT R2D_C_P<3> C3606 : : O C3646 | L= PCIE_TBT D2R_P<3>
@ D 0. 108 I I TovTev wsn-cemwozor Les PCIE TBT R2D P<3> ame | pErp 3 [ PETP 3| 217 e PCIE TBT D2R C P<3> r 0100 11 ©ov iev wen-cameozor oo © ¢
: PCIE TBT R2D_N<3> 2219 | pER] PETN 3| _2°'° 6 PCIE_TBT D2R C N<3> -
6 o (TM)—BCLE TBT R2D C N<3> C3607 L ‘o N3 [ PETN_ 1_C3647 | L= PCIE TBT D2R N<3> oD < -
T | | R
ss (INy—IBI_BCIE RESET L X6 PERST_N RSENSE|_Y2° TBT_RSENSE
52
. TBT_PWR_ON_POC_RST_L PWR_ON_POC_RSTN Re1AS| 20 BT RBIAS A
?}?655 NOTE: The following pins require testpoints:
TUFF,
_=PP3V3 TBTLC RTR - 14 55 56 NQSTTER TP_TBT MONDCO 2023 | yonpco el e n 0 - GPTO 13 8 - GprO 15
172
. 0.1UF OMIT TP_TBT MONDC1 ac24 | MoNDC1 ——XNC o 1 - GPIO_1 9 - GPIO_11
201
corocamn 2 R3615 DEBUG: For monitoring current/voltage 2 2 - GPIO_2 10 - GPIO_14
N N 1 c3690 R3692° R3693 0z01 NOST‘H)FNE TBT MONOBSP w18 | MONOBS_P 3 - GPIO_3 11 - GPIO_0
R336 932 ?33??1 e 3.3k 3.3K = NoNE TBT MONOBSN 16 | MONOBS_N Not used in host mode 4 - oPros 12 - Gpro_12
. . o 5% . NONE - — o . _ 1 13 - epio 1
e o 25 cRrTICAL 123 3200 s, bEBUG: For monitoring clock . S 8 [Pors_rsr oy 5 BT BCIE RESETO 5 Z Eﬁi’iz{z’ﬂ 13 - or EET)LZ
oeer 201 201 TP_TBT THERM DP THERMDA — — = - » 21 - 5
201 201 OMIT_TABLE 2 7 Use AR WD ball for THERM_DN & | pcIE_RST_1_Np™ TP_TBT PCIE RESETI L
2 2 - —~ 7 - PCIE_RST 3_N 15 - PB_LSRX
= vee R4 H | | PCIE_RST Ny ¥ TP_TBT PCIE RESET2 L ] 3] ]
70 TBT SPI MOSI EE_DI H T RST 3 NIw U2
— = O | PCIE_RST 3_N TP_TBT PCIE RESET3 L
(TBT_SPT_MQST) 5/b Uy3690 Q-2 (TBT_SPT MISO) o TBT SPI_MISO P> | EE_DO ] z & ==
M95256-RMC6XG 70 TBT SPI CS L 23 EE_Cs_N|&
£ — |4 PCIE_CLKRE D e =TBT_CLKREQ L
{(TBRT_SPT_CLK) ¢ e 70 TBT SPI_CLK wlge cik |9 CIE_C Q_OD_N oD > =PP3V3_TBTLC RTR 7 34 35 36
(TBT_SPT_CS_TL) 1gs* s
=== TBT EN_LC_PWR oo
JTAG_TBT_ TDI vi | opr ] EN_LC_PWR| - .
TBTROM WP_I, x e o R3698
— o JTAG_TBT TMS 283 A 10K
16 TMS REFCLK 100 IN P| aB21 PCIE CLK100M TBT P 16 69 5%
TBTROM HOLD_L 7 ~HorD* s JTAG_TBT_ TCK ans | pek B — T - < 1200
= o REFCLK 100 IN N| 20 PCIE CLK100M TBT N am s e s
vss THM JTAG_TBT_ TDO R2_| DO B — == 5 201 R3695
TBT_TEST E N4 ) %) 806
. : z EN s = TEST_EN 9 g XTAL 25 TN| 2% e SYSCLK CLK25M TBT R 2 SYSCLK CLK25M TBT 25 69
TBT TEST PWR D 20— <
TEST_PWR_GOOD | & g XTAL 25 ouT| 2823 TP_TBT_XTAL250UT /20
_25_ 1/200
o MF
1 1 — 201
R36250 53629 69 34 _DP_TBTSNKO_MI,_P<3> ElY | DPSNKO_3_P TMU_CLK_ouT| 224 TBT_TMU_CLK_OUT 36 35 34 7 _=PP3V3 TBTLC RTR
= 5% 5% 69 34 _DP_TBTSNKO MIL_N<3> P13 | DPSNKO_3_N TMU_CLK_IN|[ ¥*3 TBT TMU_ CLK IN
1/20W 1/20W 1
NO STUFF
201, L300 69 31 _DP_TBTSNKO ML P<2> £15 | pPSNKO_2_P 1 1 Fllé‘iKGBO
69 34 _DP_TBTSNKO_MI,_N<2> P15 | DPSNKO 2 N ° DPSRC 3 p | 21 TP_DP_TBTSRC_ MI,_CP<3> R36971 R36190!9( 133696 5
- = - 1/20wW
- E' DPSRC 3 N | B!S TP _DP_ TBTSRC ML, CN<3> 100K 5% 5% M
69 3¢ _DP_TBTSNKO ML P<1> DPSNKO_1 P |§ m —= Lol 17200 1720w 2201
- 1 W MF
=3 69 34 _DP_TBTSNKO ML N<1> D17 DPSNKO_1_N 8 o DPSRC_2_P Al2 TP_DP_TBTSRC ML _CP<2> zgf 201, , 201 +« _TBT DDC XBAR EN L
“ DPSRC 2 N | B3 TP_DP_TBTSRC ML _CN<2> 2
69 34 _DP_TBTSNKO_MIL_P<0> F20 | DPSNKO_0_P Z [al] ° — = 34 19 _TBT_GO2SX_BIDIR
H L .
65 34 _DP_TBTSNKO ML _N<0> o9 | pPSNKO_O_ N  |@ ] & DPSRC_1_p [ A0 TP_DP_TBTSRC ML _CP<1> = = = R3681 for CYA,
g DPSRC_1 L TP_DP_TBTSRC ML, CN<1> allows separation *
69 30 _DP_TBTSNKO AUXCH P 26 | DPSNKO_AUX_P 4 B~ SRCAN of GPIO ZI;GPIO 9 1;3681
. 6o 3¢ _DP_TBTSNKO AUXCH N 2> | DPSNKO_AUX_N |_'| 8 DPSRC_0_P | 28 TP_DP_TBTSRC ML _CP<0> if necessary. 5t
- - - . 1 W
SNKO AC Coupling Q_‘ g DPSRC_0 N | B° TP _DP_ TBTSRC ML, CN<0> ecessary ME
C3620 I SNKO_ML,_P<0> ° CT— DP_TBTSNKO _HPD “°{ DPSNKO_HPD 2 - Stuff one of R3861/2. R
69 o (TMy—DB_TBTSNKO ML C P<0> s _DP TBTSN) 34 69 - n “| ppsrc avx p| TP_DP_TBTSRC AUXCH CP TBT_GPIO 9
0.1UF - _ _AUX | |
DP_TBTSNKO ML _C_N<0> C3621 g - CERMOZO‘DP TBTSNKO ML _N<0> R3630" e 3 DB IBTSNK] ML P<3> = | pPSNK1_3_P H DPSRC_AUX N [ °° FE_DE_LSLSRC_AVHCH CE z: TBT GPIO 14
e s D> 1 - e 100K s 34 _DP_TBTSNK1 ML _N<3> ° | ppsNK1_3 N a) s
0.1UF X5R-CERM0201 5% DPSRC_HPD_OD DP_TBTSRC HPD NO STUFF
1/20W — I
DP_TBTSNK1 ML_P<2> % | DPSNK1_2_P
69 o (TMy—DB_TBTSNKO ML C P<1> C3622 e DP_TBTSNKO ML P<1> 34 6o 201, 00 3 Db TBTSNKL ML Nezs - SN o . 1}031(682
0.10r | 10 e 9 34 DPSNK1 2 N | GPIO 2/GO: i TBT_GO2SX_BIDIR am e s R3160:f)12< st
= 1/200
¢ s [TN)—DE_TBTSNKO ML C N<1> C3623 L DP_TBTSNKO ML_N<1> 34 60 69 3¢ _DP_TBTSNK1 ML P<1> E10 | ppSNK1 1 P g (FORCE_PWR) GPIO_3| "2 TBT PWR_EN am e o ur
1 _1] 116w
o.1or I XSR-cERMO201 - 69 34 _DP_TBTSNK1 ML N<1> P | DPSNK1_1_N 4 GPIO_4/WAKE_N_oD| 7% =TBT WAKE L oo« ME-LF 2
- = - — 402
GPIO_5/CIO_PLUG_EVENT| 222 TBT_CIO_PLUG_EVENT 2
o s (DB TBTSNKO_ML P<2> C3624 e DP_TBTSNKO ML _P<2> 34 69 69 34 _DP_TBTSNK1 ML_P<0> 12 | ppSNK1_0_P ] — 7 R e e ﬁﬁﬂ oD >
o.1or |10 A DP_TBTSNK1 ML_N<0> o1y 1 % GPIO_6/CIO_SDA <D 1
XSR-CERM0201 69 3 DPSNK1_0_N GPIO 7/CIO SCL op|_A<2 =T2C scL
= a = —
<2> 2 : 2 DP_TBTSNKO ML_N<2> _ _SCL_( Yan |
o+ (Imy—DB TBTSNKO ML C N €36 051UF I I = SHEQ N 210 65 30 _DP_TBTSNK1 AUXCH P 2 | ppSNK1 AUX P GPIO_8/EN_CIO PWR OD*| ®3 (TBT EN CTO PUR L) TBT PWR_REQ L
. XSR-CERM0201 s 3¢ _DP_TBTSNK1 AUXCH N 3 | DPSNK1_AUX_N GPIO_9/0K2GO2SX_OD*| " TBT GPIO 9 oD 34
DP_TBTSNKO ML P<3> C3626 : 3 DP_TBTSNKQ ML _P<3> pTO 14| T3 TBT GPIO 14 TBT EN CIO PWR L
6 o [ID> SNKO I I = 3469 N . DP_TBTSNK1_ HPD ™ | DPSNK1_HPD e vs o b
0.1UF XSR-CERMO0201 < — GPIO_15 TBT DDC_XBAR EN L o
6> » (Ty—DB_TBTSNKO ML C N<3> Cc3627 e DP_TBTSNKO ML, N<3> s . 1R3686
0.10r |1 38 oo R3fo:i)i 70 TBT_A _R2D_C P<0> G24 | pA_CIOO_TX_P/DP_SRC_O_P PB_CIO2_TX_P/DP_SRC_0_p| R TBT_B_R2D_C_P<0> ooy ¢ 70 10K
— T~ - — . - - = - - . - - = 5%
56 70 TBT A R2D C_N<0> 24 | pA_CIO0_TX_N/DP_SRC_0_N PB_CIO2_TX_N/DP_SRC_0_N| 2% TBT_ B_R2D_C_N<0> oD« 17200
1200
DP_TBTSNKO AUXCH C P C3628 e DP_TBTSNKO AUXCH P ! 201
@ D 0100 1 [ e e 201, 70 64 TBT_A_D2R_P<0> S22 | pa_CIOO0_RX_P 2 g PB_CIO2_RX_P| "22 TBT_B_D2R_P<0> am: o 2
3 yonesmozor 7 o —TBT_A_D2R_N<0> =22 | pa_CI00_RX_N g g PB_CTO2_RX_N|_"22 TBT B_D2R_N<0> an: e “ a
6 o( Ty DB_TBTSNKO AUXCH C N C3629 L DP_TBTSNKO AUXCH N 34 69 — == & & — — BT B Db BWRDN
3
0.10r | 133 commion = o TBT_A_CONFIGl_BUF % | pA_CONFIG1/CIO_0_LSEO PB_CONFIG1/CIO_2 LSEO| TBT_B_CONFIGl_BUF . p———
61 36 34
6 TBT A CONFIG2 RC G4 | PA_CONFIG2/CIO_O0_LSOE PB_CONFIG2/CIO_2_LSOE| " TBT B_CONFIG2 RC s BT B HV EN
. — = 3
SNK1 AC Coupling _— —
TBT_A_R2D_C_P<I1> 24 | pao CIO1_TX P/DP_SRC_2_P PB_CIO3_TX P/DP_SRC_2 P| "¢ TBT_B_R2D_C_P<1> s 70
DP_TBTSNK1 ML C P<0> C3630 e DP_TBTSNK1 ML _P<0> 7o e — —R —SRE_2 — R —SRE_2 i g 1 1
@ D o.100 1 [1or e e 70 64 TBT A R2D_C_N<1> 724 | pA_CIO1_TX_N/DP_SRC_2_N PB_CIO3_TX_N/DP_SRC_2_N| Y24 TBT_B_R2D_C_N<1> o R36180§ 1}31(687
. XSR-CERMO0201
E B
6 5 (I)—DB_TBISNK1 ML C N<0> C3631 e DP_TBTSNK1 ML _N<0> 30 69 o A D2R P<1> 122 | pa CcTO1 RX P b a PB CIO3 RX Pl %22 TBT B D2R P<1> ame e 17250 $ao
. _RX_] g g _( _RX_]
o.1ur IS 2o, 70 A_D2R_N<1> 722 | pa_CIO1_RX_N 8 S PB_CIO3_RX_N| Y22 TBT B_D2R_N<1> am: o 2015 5201
DP_TBTSNK1 ML _C P<1> C3632 e DP_TBTSNK1 ML_P<1> 34 69 A _LSTX M2 | pA LSTX/CIO 1 LSEO PB_LSTX/CIO 3 LSEO| %6 TBT B_LSTX N
o oD . 1 _ 3 o
0.10r 1133 ceinsos A LSRX J¢ | PA_LSRX/CIO_1_LSOE PB_LSRX/CIO_3_LSOE| ¢ TBT B LSRX Ve
6 5 (I)—DB_TBTSNK1 ML C N<1> C3633 L DP_TBTSNK1 ML N<1> 20 es =
o.10r |15 el - DP_TBTPA ML _C_P<1> s |pa ppsrc_1 p ) B pPSRc_1 p| *2°  DP_TBTPB ML_C P<1>  owm. o
0 6 DP_TBTPA_ ML_C_N<1> 817 | pa ppSRC 1 N B PB DPSRC 1 N|_ P2l DP_TBTPB_ML_C_N<1> o
¢ s [IN)—DB_TBTSNK1 ML C P<2> C3634 e DP_TBTSNK1 ML_P<2> 34 60 — — = — — = TR TR T TYETYEIE
o.1ur |1 1% ds,, 2o 6 DP_TBTPA_MI_C_P<3> 218 | pa_DPSRC_3_P ~ PB_DPSRC_3_P| 222 DP_TBTPB_ML_C_P<3> oD ¢ hmmzr
¢ s [TN)—DE_TBTSNK1 ML C N<2> C3635 e DP_TBTSNK1 ML_N<2> 34 60 70 64 DP_TBTPA_ ML_C_N<3> 219 | pA DPSRC_3_N O PB_DPSRC_3 N| P23 DP_TBTPB_ML_C_N<3> oD ¢ Thunderbolt Host ( 1 of 2 )
05 16
o.1or 1108 el o
K1 ML P> C3636 I DP TBTSNK] ML P<3> 70 64 DP_TBTPA_ AUXCH C P T3 | pA_AUX_P PB_AUX_P| D! DP_TBTPB_AUXCH C P 8 70 051-9277 D
o S o.1ur I v S 30 69 0 o1 ggryDP_TBTPA_AUXCH C_N 1 | pa_AUX N PB_AUX_N| F2 DP_TBTPB_AUXCH_C_N s 70 Apple Inc.
o . XSR-CERMO0201
e s CTy—DE TBTSNK1 ML N<3> C3637 e DP_TBTSNK1 ML, N<3> 34 60 o D DP TBTPA HPD 5 | pA_DPSRC_HPD PB_DPSRC_HPD| *3 DP_TBTPB_HPD ame <] 2.8.0
0.1k 1133 ety NOTICE OF PROPRIETARY PROPERTY:
XSR-CERMO0201 61 36 TBT_A_HV_EN %2 | GPIO_0/PA_HV_EN/BYPO GPIO_1/PB_HV_EN/BYpO| " TBT_B_HV_EN oD >
TBT_A_CIO_SEL w3 10/ SEL/BYP1 GPIO_11/PB_CIO_SEL/BYP1| 2 TBT_B_CIO_SEL BROPRIETARY PROPERLY OF APBLE INC. " '°
PI PA_CIO_SEL/BYP PI .
e sCBTy—DE TBTSNK1 AUXCH C P C3638 e DP_TBTSNK1 AUXCH P 34 69 - GPIO_10 - C10_ — — ” TBT B DP DWRDN & ° THE POSESSOR AGREES TO THE FOLLOWING:
pyrram Lo « o my TBT_A_DP_PWRDN _ ® | Gero 12/PA DP_PWRDN/BYP2  GPTO_13/PB_DP_PWRDN/BYP2 oo e R T I FOLLOWING: e 36 OF 109
. XsR-CERM
II NOT TO REPRODUCE OR COPY IT
DP_TBTSNK1 AUXCH C N C3639 e DP_TBTSNK1 AUXCH N
o0 s B> 0.0 | o8 e e For unused port, pull CONFIGl, CONFIG2, LSRX, HPD and CIO_SEL low (10k). All other port signals can be NC. I;I, igz i?GﬁgEngi‘;zEHS“ IT IN WHOLE OR PART 34 OF 73
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; _=PP1V05_TBTLC_RTR

222? mA (Single Port)

CRITICAL =PP1V05_TBTCIO RTR 7
oo ose Y C3700 ¢ 1 C3710 1C3729 1 C3712 1 C3713 1 C3714 I T Single_Port)
EDP: 1000 mA 102(:1)1: e — %D,‘omr f— %u';iUF f— %DE(\)’UF — %D,;(\)’UF :? %‘ﬁi‘JF 510 | yee1ro_on OI\S;’GTSZLE vcciig 2; %ggg %Ognﬁg Le-ror
: Go3v . . . — ]
i " S " S v b i 5 | veoiso on  CACTUSRIDGEAC veerng [0 C3740 *|  C3741: c3742 1 c3743 | 3744 % 3745 c3705
_ 208
frecmoon  eniiar n veereo [ont . . : g g 2
] veciro_on voere - B
X7 | vCC1PO_ON vcelpo | M5
C3701 ¢ 1 C3730 1C3732 1C3718 115 | yee1po_on vee1po |10
Y T N %‘fg?,“ Y% | vec1po_oN VCC1PO ‘:‘]‘
cEruoR 2 A A e v | vec1po_on veearo [ o1
0402-1 0201-MUR 0201-MUR | vecree o St
veelpo | R0
S1o | vecirpo_pE (&) veerro |_me
S12 | ycC1PO_PE O veerro |
-4 ©14 | vCC1PO_PE > vee1po |_v1o
- Ste | vecirpo_pE veerro |_vit
m veotro veeiro = =PP3V3_ TBTLC_RTR ; 34 36
| veciEoEe 222 mA 51ncl;}e—1’ort)
— 250 mA (Bual-Port)
VCC1PO_PE I 20 Bl
M19 | VCC1PO_PE veers |7 ] ] oo .
*15 | yecipo_pE veesps [T c3770 ¢ c3771 ¢t c3772 1 c3773 1 Cf7o7§ 1 (1:03UF
2 | veeipo_pE 1.00F —— 1.00F —— 1.0uF 1.00F —— -0UF —— 100
] Vec1RO_PE VCC3P3_C10 idn 2 idn 2 idn 2 idn 2 idn 2 2 CiRmoxsr
Y1° | vCC1PO_PE veesp3_cro | M0 0201-MUR 0201-MUR 0201-MUR 0201-MUR 0201-MUR 0402-1
W12 | ycC1PO_PE veesp3_cro | RS
W14 1 vCC1PO_PE veesps pp |
vce3p3_pp [ F13 L
= | vee1po_peavx vcesp3_pp | RS -
H9 | VCC1PO_DPAUX veesps e A7
01 | vss vCC3P3_DPAUX [ H7
X3 | vss
ra o =PP3V3 S4 TBT 7 34 36
L2 | yss
L6 | vss vcesp3_poc | K7 EDP: 10 mA
L8
Mi3 zz: VSSPE |_©22 C3790 ¢
M7 | yss vsspE | €24 1.00m
" | vss vssPE |4 Crin 2
Cc6 0201-MUR
M2 |vss VSSPE
Me | vss vsspE |8 L
N6 | vss VSSPE | P21
23 | vss VSSPE | P23
?17 | vss vsspE | ®
0 | vss VSSPE | _Fl!
R12 | vss VSSPE | P13
16 | vss VSSPE | _F1°
R8 | vss VSSPE | _F17
3 | vss VSSPE | _F1°
7 | vss VSSPE | P21
™ | vss VSSPE | _F23
V22 | vss o) VSSPE :
vie | vss Z VSSPE -
Y8 | vss VSSPE
vo | vss ] VSSPE | 520
VSSPE | _f21
22 | VSSPE VSSPE | 23
224 | vSSPE vSSPE | 718
214 | VSSPE VSSPE | 720
2220 | ySSPE VSSPE | K21
2222 | ySSPE VSSPE | K23
228 | VSSPE VSSPE | 220
221! | VSSPE VSSPE | M21
AB17 | VSSPE VSSPE | _M23
227 | VSSPE VSSPE | N2°
AC10 | vSSPE VSSPE | 221
AC12 | VSSPE VSSPE | P23
ACl4 | vSSPE VSSPE | R2°
AC16 | vSSPE VSSPE | _T21
AC18 | VSSPE VSSPE |_T23
AC20 | ySSPE vSSPE | 18
AC22 | ySSPE vssPE | V13
Act | VSSPE VSSPE | V17
A6 | vSSPE VSSPE | Y21
AC8 | VSSPE VSSPE | Y23
! | vssPE VSSPE | Y11
7 | vssPE VSSPE | Y13
€10 | vSSPE VSSPE :j
12
2]4 Zzzig Zzzig a SYNC MASTER=J11 MLB SYNC DATE=10/04/2011
v21 Iﬂ!!mt!- QATE=10/04/2011]
ey veses [ Thunderbolt Host (2 of 2)
VSSPE
€20 | vsspE VSSPE | ¥ T
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Page Notes s184090B:

Power aliases required by this page: CRITICAL os(max): -30V TBT 15V Boost Regulator

Vgs(max): +/-12V CRITICAL
- =PPVIN_SW_TBTBST (8-13V Boost Input) Vgs(th) 1.av
- =PP18V_TBT_REG (18V Boost Output) 03880 Rgs(on): 46;@1““ ¢ 1.5V vgs
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input) , _=PPVIN_SW_TBTBST 518359\9135 Id(max): 3.7a @ 70C
- =PP3V3_TBT_FET (3.3V FET Output) 813V Input
- =PP3V3_S0_TBTPWRCTL - npu s PPVIN_SW_TBTBST R o . TBTBST_BOOST
- - Changes required MIN LINE WIDTH=0. PIMBO62D-SM WIN LINE WIDTH=0.5 mm
- =PP1V05_TBT_P1VOSTBTFET (1.05V FET Input) for 25 bl MIN NECK WIDTH=0. 062D-5| MIN NECK WIDTH=0.25
. SWITCH_NODE=TRUE
- =PP1V05_TBT_FET (1.05V FET Output) Voltage not specified here, Cc3890 ! 1C3891 DIDT=TRUE
- R3880° add property on another page. 10UF 10UF TETRST ;
Signal aliases required by this page: 1.C3880 2% 2% MIN _LINE WIDTH=0.2 mm CRITICAL
—TBT CLKREQ L 470k S - 9. 1uF 1 XsR-CERM 2 2 xsr-cerM MIN_NECK_WIDTH=0.2 mm
- STBI 0_] Lrem 2 T 108 . R3891 0603 0603 R3889' A
- =TBT RESET L F i 200K 5 D3895
= = 201, xeR e i 0 SZPWRDH;;
1720 5%
BOM options provided by this page: TBTBST PWREN DIV L NP CRITICAL 17200 DFLS230L
201 = uF x
TBTBST:Y - Stuffs 18V boost circuitry. <R12 MIN NECK WIDTH=0.2 mn 201,
TBTBST EN UVLO 25 |EN/UVLO snsile MIN LINE WIDTH=0.2 mm
1
R3881 U3890 TBTBST_ SNS2
150K SNs2| 3
LT3957 XW
17208 TBTBST INTVCC 28 |rNTVee oFN 9 R380 35»4895
ng{' MIN_LINE WIDTH=0.2 mm ﬁ‘ 1 - 2 mBETRST N % |
MIN NECK WIDTH=0.2 mm LACE_NEAR=C3895.1:2 mm
2 NECK X 2 T TNE WIDTE-T2 CENERRC3895 Vout = 15.1V
o 1% MIN NECK WIDTH=0.2 mm
TBTBST PWREN_L o TBTBST_VC 30 lve > 1/16w Max Current = 1.0A
MIN_LINE_WIDTH=0.2 mm 2 H MF-LF
MIN_NECK_WIDTH=0.2 mm N a 402 1 Freq = 300KHz
R3893" Ne| 2% Ne g R3895
Dls 13887 TBTBST RT 33 |RT 35 g1 c3888 133K
= 10K 1% =PP15V_TBT_ REG
Q3805 Kn — 1% 36 22pF 1/16W [
SSM3K15FV 5 v 1/23;1 5 2 MF;I'S;
soomonnr | o 21, TBTBST S5 22 Jss o <Ra>
a
M 1 1 1 1
Je¥—= TBTBST VC RC rexl o1 TBTBST FBX ) C3895 C3897 C3884 3882
2 1 c3892 e wromh-o 2 mm —— 1QuF |z 19uF = 10UF
IBT_A_HV_E 3892° 34 [syNnc MIN QK WIDTH-0. 5 208 S 0 S 8
64 30 (IN)—LBT A HV EN | R 1 1 XSR-CERM XSR-CERM XSR-CERM
NO STUFF
73.2K P 1 3893 R3894 1 c3894 . 3889 R3896 > >
by b0 3300PF 41.2K 0.33UF sep oD [¢] 15.8K
i 108 1720 o8, le— e— — looeF 1/16W .| [|€3898 1 N 1C3881
201, LR — e 2 Cimexsn NEE al e <[ al <]~ 2oy MF-LE C3896 1our ——| €3883 —— 10UF 1 C3899
<R2> 0201 201, 402 MARI [ ? comn 402, 10UF —— 29 T 10UF —— 20% —— 0.001UF
oND TBTBST SGND <Rb> 3 T | sty 2 3 2 2 e T A
e ®—TN LINE wIpT X5R-CERM 0603 X5R-CERM 0603 2 X7R-CERM
UVLO(falling) = 1.22 * (Rl + R2) / R2 MIN NECK WIDT! 0603 0603 odoz
VOLTAGE=0V
UVLO(rising) = UVLO(falling) + (2uA * R1l) SGND shorted t. l
shorted to
UVLO = 4.55V (falling), 4.95 (rising) L Vout = 1.6V * (1 + Ra / Rb)
GND inside package, =
. . no XW necessary.
Supervisor & CLKREQ# Isolation
7 _=PP3V3_S0_TBTPWRCTL 6£| Q3888
=PP3V3_ TBTLC RTR 7 24 35 36 SSMEN37FEADE A
1| Sorses R3888
N N | 330K
Cc3800 ~| CRITICAL R3807 L EY
1 0.1UF —— 100K ™ T 1/20W
R3840 " ior —— VDD i s ¥ gl: Max vgs: 10V L 20
Q3840 10K yop_cpam 2 U3800 1/200 1
st 50 e
SSM3K15AMFVAVEPSI: Ll iz 1 SLG4APO16V 2201 &__TBTBST SHDN DIV L
S 200 TDEN PP1V05_ TBTLC 67 =
1
R3887 3|D 3888
34 BT BN 1c PR O] B 330K ~ gsmsNﬂFEAPE
& ~ 0w > | Sorses
5 =
TBT PCIE RESET L 4
25 =TBT RESET L oD >4 S .
Tt DLY = 60 ms +/- 20% £ 4
Platform (PCIe) Reset ew SMC DELAYED PWRGD ame o -
=TBT_CLKREQ L e
TBT CLKREQ L s louT < >
o) Iy _TBT CLKREQ ISOL L
HAKE_BASE=TRUE
- i THRM -
Pull-up provided by SB page. GND D
" "
TBT "POC" Power-up Reset
¢ Intel investigating whether RC is sufficient.
_ 35 34 7 P3V3_S4_TBT
" " . ~ | CRITICAL
3.3V TBT "LC" Switch lious 3610
53510 VDD ull-up: =PP3V3 SO PCH GPIO 7 16 17 18 19 25
=PP. P TBTFET 2 6 TBT PWR P RST L
. 3V3 S0 _P3V3 TPS22924 _PP3V3 TBILC FET ) ENSE {J383( RESET* ON_POC_RS! oo 5
csp TPS3808
A2 Al Max Current = 2A (85C) (V)
[ 1
)VIN VOUT( b1 TBTPOCRST_CT 3 T FN J—_— MR* |~ TBTPOCRST MR_TL R3830
CRITICAL GND PAD Q03825 - 100K
EN
U3810 1c3831 c3830 ! = N SSM6N37FEAPE © 1/200
o 05004708 0-10r —— TPS3808G25 o158 | % P
GND 108 %gé' - 2
c3810 ! = Part TPS22924C 2 2 » 2 Vt = 2.33V +/- 2% a “
1.00F —— 3 e xoR-cery bolay - 29.5m MTKT - TBT_SW_RESET L am e
[ Type Load Switch
oo 1.C3825 .
NO STUFF R(on) 18.5 mOhm Typ - —L_ 330pF WF: C value may need tuning.
e e 2.5V 25.8 mOhm Max T, e
2 X7R-CERM
TBT EN_LC_ISOL =
1
R3816 " " .
36.5K 1 7 _=PP1V05_S0_P1VO5TBTFET 1.05vV TBT CIO Switch
1%
/258 36 35 30 7 _=PP3V3_TBTLC_RTR 03820
2012 BT EN LC 1V05 1.05vV TBT "LC" Switch R3820 TPS22920 —PP1V05_TBTCIO_FET .
a2 a1l -
U3815 100K 2 = Max Current = 4A (85C)
36 7 _=PP1V05 SO0 P1VOSTBTFET TPS22924 =PP1V05_TBTLC FET 5 120 VIN Vou
cor e c2 c U3820
22 A1 Max Current = 2A (85C) 201, CRITICAL
o2 | VIN  vour([ s . Part TPS22920
U3815 TBT _EN_CIO PWR oN
CRITICAL GND T Load Switch SYNC MASTE: 13 MLB NON POR SYNC DATE=11/10/2011
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. Om>—SMC_ODD_DETECT @22 |PH3/FANOTACHS ulTx/PB1| E1l SMC_DEBUGPRT_TX_L 3542 8 J10 it T, S 893y
TOCCPO/PB6| F4 g SMC SYS LED oD ¢ anp| 2 o $351
wq@ryCPU PECI R ey C4lPECTORX TOCCP1/PB7| E3 g SMC_GFX THROTTLE L wry : PP1V2 S5 SMC_VDDC JL J5
42 @MCI L . €6 lpmcToTX gégﬁégiﬁ%{?gg; :lml:ldm 8 78 PLACE_NEAR=U4900.D2:1MM
SSI1Rx/PFO[ MO o, SPT SMC_MISO Y K13 | | vDDC JiL PLACE NEAR=USD00 DLt 1M 00002+ 11m
a2 SMC_BIIL._BUTTON_ L - M13 |pp0/IRQ116 SsI1TX/PF1[ N9 - SPI_SMC_MOSI NC FoR STACK BRD R, 42 69 D6 K11 PLACE_NEAR=U4900.D1:1MM
2 o—SMC_DP_HPD_L - L12 |pp1/IRQ117 SST1CLK/PF2| L10 PI_SMC_CLK NC FOR STACK BRD a2 6o
49 42 6 SMC_PME_S4 WAKE_L - M5 |pp2/IRQ118 SsT1Fss/pr3| K10 - SPI_SMC_CS_L NC FoR STACK BRD R, 42 69 L
+ my—SMC_PME_S4_DARK_L 12 lPp3/1RO119 pra| L9 @=—S5_PWRGD am «
o2 12 @UT}—SMC_S4_WAKESRC_EN - Ji: pp:fmgiif pF5| K9 PM_PCH_SYS_PWROK 17 23 25
PP IR
NC FOR ENG PKG EEEPPG/IRQIZZ WToCcCcP0/pPG4a| K7 SMC_DEBUGPRT_EN_TL, 39
4 42 40 o [Ty SMC_LID - K6 |PP7/1RO123 WT0CCP1/PGS| L7 g, SMC_GFX_ OVERTEMP an - 1C4910 1Cc4911 1c4912 1C4913 (1C4914 |1C4915 |1C4916 (1C4917
- 0, 1UF 0, lUF —— 0 IUF ——0.IUF 0. IUF
2 @um—ENET_ASF_GPIO oo - D4 |pgo/IRQ124 wr2ccPo/PHO| K3 g ALL SYS PWRGD ~  ‘mye 25 e 2 incom 2 Socemn 2 e 2 ig;{-cmm 2 %5%_cerM |2 ig;{-cmm 2 }i(gg—CEm 2 igg—cmm
a2 SMS_INT_ L a E4 |po1/1RQ125 wWr2ccpl/pH1| K4 o SMC THRMTRIP oD 0201-1 0201-1 0201-1 0201 0201 0201 0201 0201
4 10 ¢ [y SMC_BC_ACOK "5 |po2/1R0126 e NOSTOFE
™ __POWERON_T, ; N5 |po3/IRQ127 WT3CCPO/PH4| J3 - PM_PWRBTN_T. oD 17 2 4
62 26 17 (I PM_SLP_S3_L - N6 |poa/TRO128 wr3ccpl/pH5| H4 PM_SYSRST_L 17 25 =
62 49 37 26 v (ry—BPM_SLP_S4 L - X5 |po5/IRQ129 wr4ccpo/pH6| H3 MEM_EVENT_L o a2
o2 17 C>—BM_SLP_S5 L - ”I:‘z PQ6/IRQ130 wr4ccp1/pH7| G4 MC_ADAPTER_E 17 a2 62
4 42 ¢ rry—SMC_ONOFF_L - PQ7/IRQ131
g T1CCP0/PI0| 9 ge SMC_OOB1 RX L e eon s pre_77P) ¢ 30
0026 y—SMC_RX L - L3 luorx T1ccp1/pPJ1| B9 - SMC_OOB1_TX L oD ¢ 2
43 42 ¢ GOUT} SMC_TX L - M1 |yorx T2CcCP0/PJ2| A% IR _RX OUT_RC NC_FOR ENG PKG 8
r2ccP1/P33| C8 & BDV_BKL_PWM nc_son ene vxe [y 42
o 2¢gTy—USB_SMC_N - E13 lysBobM
o u(@ry—USB_SMC_P - E12 lysBoDP Wrsccp1/pM3| H10 g SMC BATLOW L oD 2 o
NOTE:
SMS Interrupt can be active high or low, rename net accordingly.
If SMS interrupt is not used, pull up to SMC rail.
ggi:éd pins have "SMC_Pxx" names. Unused %&wﬁ —— S DAL Lo 2oL
pins designed as outputs can be left floating, SMC

those designated as inputs require pull-ups.
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8

7 6

66 57 41 10CETY CPU_PROCHOT_1L

" " .
SMC Reset "Button", Supervisor & AVREF Supply « _SMC_ADCO — SNC CPU VSENSE -
. —PP3V3 S5 _SMC . _SMC_ADC1 — M§KMECB§E];U ISENSE i
, =PPVIN_S5_SMCVREF . _SMC_ADC2 = SuC VCCSA VSENSE i
— WAKE BASE=TRUE
Desktops: 5V L .. _SMC_ADC3 — SMC_DCIN VSENSE s
Mobiles: 3.42V — MARE_BASE=TROE
50201 - " R5000 « -SMC_ADC4 =R PR TRTE s -
0.470F —— vIN 5% . _SMC_ADCS5 — SMC PB ENSE o
619% B U5010 1720w = — MAKE_DASE=TRUE
CERM—3% VREF-3.3V-VDET-3.0V| 5,201 . _SMC_ADC6 = SMC_HDD LSENSE w6
s SMC_TPAD_RST_L 6MR1* (Trusno9n30as  RESET*RS SMC_RESET_L @O @ s  w _SMC_ADCT — SMC_BMON 1SENSE w
7 . — MAKE_BA ROE
e SMC_ONOFE L B2 (2P PP3V3 S5 AVREF_SMC ., . _SMC_ADCS8 — SMC_HS_COMPUTING_ISENSE s
4 8 MIN LIN: WI. H= —— MAKE_BASE=TRUE
Oibl:lti‘ MANUAL_RST_L DELA CRITICAI;::;OU'T‘ VOL;gggfgwgDTH W+ _SMC_ADC9 = Mﬁfgg B?AEEE’I}; I];II ISENSE a6
GND PAD
R5001 ©5001 1 S = . _SMC_ADC10 = _SMC_1V5S3 ISENSE -
—— MAKE_BASE=TRUE
9 0.010F — C5025 . _SMC_ADC11 — SMC_CPUVCCIO ISENSE ..
310w 18% 10'5{)1: — MAKE BASE=TRU
,603"F x3R 2 csr_cioy . _SMC_ADC12 __SMC_GFX VSENSE s
SILK_PART=SMC_RST 0402-1 — MARE_BASE=TRI
= = . _SMC_ADC13 — M§KDIIECB§SI]>§U SA ISENSE .
PLACEMENT_NOTE=Place R5001 on BOTTOM side 41 45 45 .+ _SMC_ADC14 _ M§KMEC.B7§S¥:3,I‘SRO ISENSE -
= StROT
MR1* and MR?* must both be low to cauS§ manual reset. VOLTAGE=0V .. _SMC_ADC15 __ SMC WLAN ISENSE .
Used on mobiles to support SMC reset via keyboard. — MAKE_BASE=TRUE
NOTE: Internal pull-ups are to VIN, not V+. o _SMC_ADC16 —-Migs L%D%g%T ISENSE 4
= MRRE BASE=TRUE. —
. _SMC_ADC17 — Mlggg_ggswlr%%cﬂ
. _SMC_ADC18 — M%C_BSSFEX ISENSE i
" " . _SMC_ADC19 — NC_SMC_ADC19
Debug Power "Buttons TAKEBASTETROE
. _SMC_ADC20 = Nc _sMc_ADC20
SMC_ONOFF_L 6 a1 42 a5 o _SMC_ADC21 — Mlglg: g}x:lc ADC21
ngMlIGTI . _SMC_ADC22 — Nc g}x:lciz.}ggzz
PLACE_SIDE=TOP 0. pracE_sTDE=BOTTOM 4 2 _SMC_ADC23 — SMC. B%%cTzR%E a4
»%13%' MEIDR . _SMC_GFX_OVERTEMP — NC_SMC_GFX_OVERTEMP
503, 2603 WAKE BASE=TRUE
SILK_PART=PWR_BTN SILK_PART=PWR_BTN o SMC_GFX_ THROTTLE L — Ml];]}({: SBlgC %};X THROTTLE_L
2 _SMC_FAN_1_CTL — ugE:SMSgE_gAu 1_CTL
- - —— MAKE_ BA! RUE™ —
= . _SMC_FAN_1_TACH = NG _sMC FAN 1 TACH
- - — MAK BA. RUE™
.« _ENET_ASF_GPIO = NC _ENET ASF _GPIO
- - MAKE_BASE="' UE —
: : . _SMC_MPM5_LED_PWR — NC_SMC_MPM5_LED_PWR
SMC Crystal Circuit = TART PASEETAUE
. . . _SMC_MPM5_LED_CHG — NC_SMC_MPM5_LED_CHG
SMC USB Clock require these crystal Note: MAKE. BASE=TRUE
values:5,6,8,10,12,16,18,20,24,25 MHz ADC10 and ADCl1l are shared «w _SYS_TDM_ONEWIRE — NC_SYS TDMEONEWIRE

R5010
o _sMc_xTaL L% SMC_XTAL_R
1% CRITICAL
1/20W
261 Y5010

o _SMC_EXTAL

3.2X2.5MM-SM
12.000MHZ-30PPM-10PF

L2
[N
2 |a

1C5010
12PF

~

25v
NP0-COG-CERM
0201

1C5011
— 12PF

, 25V
NP0-COG-CERM
0201

I

=PP3V3_S4

SMC

37 =BT _WAKE_T, —

'R5082
100K
5¢
1/20W
ME
2201

SMC, PME S4 WAKE_L

E_BASE=TRUE

with comparators on

R5021
o« my— SPI_SMC_MISO 12442, SPI_MLB_MISO oD o 0 o
1%
R5022 1/20W PLACE_NEAR=U6100.2:1MM
o« @ SPI_SMC_MOSI 1AK3 2 2ot SPI_MLB_MOST OB o3 20 s
Y PLACE_NEAR=U6100.5: 1MM
1720w R510523
" SPI_SMC_CLK SPI_MLB_CLK .
o 0D 201 1’\/5\%/\/2 TLACE NEARSU6100 6+ 1M oD = >
R5024 120w
15 201
" SPI_SMC_CS_L 1 2 SPI_MLB_CS_L .
e o D A PLACE_NEAR=U6100.1: 1M} oD «> =0 ©
l/MZFUW

D 5 1 0

Stack Board.

R5012
o 1 —BM_CLK32K_SUSCLK_RIAAA 2 SMC_CLK32K oD e
LACE_NEAR=U1800.D3:5.Imm 5% 1/ W MF 201

MAKE_BASE=TRU!

o _SMC_DP_HPD_TL — NC_SMC_DP _HPD_L
MAKE_BASE=TR
SMC_BC_ACOK

— MAKE_BASE=TRUE

NC HISIDE ISENSE ocC
MAKE_ BA!

s _=CHGR_ACOK

o HISIDE_ISENSE_OC
o _SMBUS_SMC_4_ASF_SCL =
o _SMBUS_SMC_4_ASF_SDA =
. _BDV__BKL_PWM

NC. SMBUS SMC 4_ASF_SCL
MAKE_BASE=TRUE

NC_SMBUS_SMC_4_ ASF_SDA
_ BASE=TRUE

NC BDV_BKL_PWM
_BASE=TRU
SMC_PME_S4 DARK_L SDCONN_STATE_CHANGE_SMC .

a1 —
MAKE_BASE=TRU! —
— =TBT WAKE L am

o _SMC_T25_EN_L

NC _SMC T25 EN_L
_BASE=TRU

SMC12 SPI Support

Series resistors are no stuffed until the
topology of 2 SPI Masters are verified.

6 40 41 42

SMC12 Eng

Eng Package requires 1.2

Pk gort

ON SM C23 pin.

o PP1V2 S5_SMC_VDDC

'R5099
0

3520w
ME
2201
SMC_ADC23

4z a1

SMC_PACKAGE : ENG

4z a1

a1 38 6

49 42 a1 6

49 41 40 6

'R5097
100K

17

1/20W

ME

2201

'R5096
100K

1

1/20W

ME

2201

BATLOW# Isolation

43 41 6

43 41 6

68 41 39

68 41 39

43 416

43 416

43 416

43 41 6

62 41 17

4z a1

a1 36 25

62 a1

<D

201

, _=PP3V3 S5 SMCBATLOW

=PP3V3_SUS_SMC,

PLACE_NEAR=R2170.2:5mm

a2 a1 7

6 £| Q
SS 6N15AFE
of | S5 SMC12 PECI Support
o CRITICAL
Nt =PPVCCIO_SO0_SMC 7 a2
s " ¢|2
CRITICAL
il SMC_PROCHOT __my s 05050 |,
SSM3K15AMFVAPE ||<—'_‘
»» oy PM_THRMTRIP_L_R vESH I
S 2
:Io, 1 05059
SSM6N15AFE
> | ‘Sorses o
5%
- CRITICAL From st 1/sow
A‘ 2"3“] 1NOSTUFF 1
s T als 5053 R5051
4 1.6K § 330
s 5
1 SMC_THRMTRIP ez o el
= = SRR am S50 S50
42 41 CPU_THRMTRIP_ 3V3
CRITICAL
5058 3 R5034
MMBT39Q04L1>-7 1 “ CPU PECI R 1A% 2 cpu_pECI
16061
) Rg) 0315<8 o sme 1/:2:0w From/To CPU/PCH
PM_THRMTRIP R L 1/\;\/\12 PM_THRMTRIP Ly 10 15 66 201
l/SZ%UW
= MF
201

=PP3V3_S5_SMC

.., _=PP3V3_S4_SMC
; _=PP3V3_S0_SMC
No STUFF
SMC_ODD_DETECT R5066 |
SMC_PME_S4_DARK_L R5067 100K : 2
/V\/\/ 5 1720w MF 20T
SMC_OOB1_TX_L R5068 100K1‘I°,V§/T\/UFF
SMC_ONOFF_L R5070 10K LAAAZ 5T 1/20W  WF 20T
G3_POWERON_L R5072 10K LAAALL 5T I/20W  MF 201
SMC_LID R507]1 100K 1 , 5% 17200 WP 201
SMC_TX_L R5073 10K AAAZ 55 17200 WF 20T
SMC RX L R5074 100K 1’\/\/\/2 5 T/720W  MF 201
SMC_DEBUGPRT TxX_L R5075 10K LAAN 2 5% 1/20W MF 201
SMC_DEBUGPRT RX L. R5076 100K LA 5% 1/20W MF 201
SMC_TMS R5077 10K 1’\/\/\/2 5% 1/20W MF 201
SMC_TDO R5078 10K 1/\/\/\/2 5% 1/20W MF 201
SMC_TDI R5079 10k LAANZ 5517200 WF 20T
SMC_TCK R5080 10K LAAAZ 5% 1/20W  WF 201
sMC_BIL_BUTTON L R5081 10K LAAAZ 5% 1720W MF 201
SMC_BC_ACOK R5087 100k LAAAL 55 17200 WF 20T
_SMC_S5_PWRGD_VIN R5092 100K , 5% 1/20W MF 201
SMS_INT L R5093 10K 1 .\Y,Y, 5% 1/20W WmF 201
/\/}/\/F 5 1720w MF 20T
MEM_EVENT L R5014 101'<N‘¥,\S/\/‘\’/zF
CPU_THRMTRIP 3v3 R5017 100K: S 5% 17200 WP 201
/V\/\/ 5 1720w MF 20T
SMC_ROMBOOT
'R5088
1K
3720w
MF
2”R5085 10k
SMC_ADAPTER_EN 1 2
R5086 /V\/\/ 5 1720w MF 20T
SMC_THRMTRIP 10K 1 2
’\/\/\/ 5 1720w MF 20T
_SMC_DELAYED PWRGD R5091 100K 1 pp 2
5 1720w MF 20T
MC_s4_WAKESRC_EN R5090 100K 2
- - 5% 1/20W MF 201
Module has 3.3K PU ., s PP3V3_WLAN_F
oduse asRE;089 NO STUFF |
WIFI_EVENT_L 10K 1 2
’V\/\/ 5% 1/20w MF 201

SYNC MASTER=J13 MLB NON POR

SYNC DATE=11/10/2011

SMC Support
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41376
CRITICAL
R5040"
100K Q5040
1/23%’ SSM3K15AMFVAPE
213{2 VESM o
*
62 a1 I SMC_BATLOW_L fTKT @ PM_BATLOW_L o
~
Internal 20K pull-up on
R5 00 41 PM_BATLOW_L in PCH.
1 2
1ﬂ§w NOSTUFF
ME-LF
402
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LPC+SPI Connector

69 a1

42 41 ¢ COUM} SMC_TDO

42 a1 6 (IR SMC_TX L

LPCPLUS
CRITICAL
DF40C-30DP-0.4V
M-ST-SM
7 ¢ _=PP3V3_S5_LPCPLUS 31~ 32
;¢ _=PP5V_S0_LPCPLUS ~
1 00 2 - SPI_ALT MISO ame
CLK33M LPCPLUS P 3o o4 —— LPC_FRAME L s I
AD<0> plg 510 oS P SPIROM USE_MLB CED ¢ 19 %0
15 ot
AD<2> - ol o oo - PM_CLKRUN_L oTD ¢ 7 @
AD<1> - 11 00 12 - SPI_ALT CLK am s+
AD<3> - 13 00 14 - SPI_ALT CS_L Yeu LRS
ALT MOSI - 15 00 16 oy LPC_SERIRQ CED ¢ e @
LPCPLUS_GPIO - 17 00 18 - LPC_PWRDWN_ L Yes CRUELRN
LPCPL RESET L - 2050 20 - SMC_TDI o ¢ 1 o
o= 20 o022 > SHC TCK oD ¢ o o2
¢ _TP_SMC_TRST L - 23 00 24 - SMC_RESET_L [OUT ¢ 41 42 53
s _TP_SMC MD1 - 25 00 26 - SMC_ROMBOOT oD ¢ 2
-> 27 00 zz - SMC_RX L oD ¢ o1 4
oo - SMC_TMS F ety RIREED
33 34
998-4235

SPI Bus Series Termination

SPI_ALT_ MISO

SPI_ALT MOSI 6 a3
SPI_ALT CLK 6 4
SPI_ALT CS_L 6 a3
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
'R5128 |'R5127 |'R5126 |'R5125 . . -
§24 .9 43 43 43 PLACE_NEAR=J5100.12: 5mm
1% 5% 5% 5% PLACE_NEAR=J5100.9: 5mm
1/20W 1/20w 1/20w 1/20w
ME ME ME ME
5201 5201 5201 5201
PLACE_NEAR=U1800.ABS: 5mm R5110 R5120
1 43
1 Iy SBL CSO R L 1,\/\5}\/2 6o SPT_CSO_L LAANZ SPI_MLB CS L oo <2
5% 5%
1720w 1/20W  PLACE NEAR=R5125.2:5mm
PLACE_NEAR=U1800.AD12:5mm R5111 Zb})Fl R5121 %Fl -
1 43
1c Iy SPL CLK R 1 > 2 60 SPT_CLK 1 2 SPI_MLB_CLK oo <2
5% 5%
1720w 1720w
PLACE_NEAR=U1800.W8 : 5mm R5 112 Eroy R5 122 %Fl PLACE_NEAR=R5126.2:5mm
4
1c () SBL MOSI R 1,\/1\5}\/2 65 SPT_MOST 1 3 2 SPI_MLB_MOST oo 2
5% 5%
1720w 1/20W  PLACE_NEAR=R5127.2:5mm
261 R5123 261
24.9
SPI_MISO 1/\/\/\/2 SPI_MLB_MISO M ¢+
1% PLACE_NEAR=U6100.2:5mm
1/20W
201

50

50

SYNC_DATE=09/08/201
———

Isch MASTER=J11 MLB

LPC+SPI Debug Connector
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PCH SO SMBus Connections

44 7 =PR3V3 SO SMBUS PCH

Cougar-Point

SMC "0" SMBus S0 Connections

; =PP3V3 SO SMBUS SMC 0 SO

R5200') |'R520 LED BACKLIGHT
1K 1K

o 'R5251
R542.57g 4?7K5 Internal DP

sMC
5% 5% J9000
U4900 1/20W 1/20w
(See Table)
(MASTER) 201, 2201
71 41 SMBUS SMC 0 S0 _scr — =I2C_TCON_SCL o
MAKE_DASE~TRUE —

71 41 SMBUS SMC 0 SO SDA
MAKE_BASE-TRUE

=I2C_TCON_SDA 63

sMC "5"

7 =PP3V42 G3H SMBUS SMC BSA

SMBus G3H Connections

31 =I2C VREFDACS SDA

5% 5% v9701
u1800 1/200 1/20w
(WRITE: 0x58 READ: 0x59)
(MASTER) 201, 5201
69 16 SMBUS PCH CLK — -mcemiser 65
HAKE_pASE~TRUE —
69 16 SMBUS PCH DATA -12c bre 1 son P
HAKE_pASE~TRUE —
J L
VRef DACs
u3300
(Write: 0x98 Read: 0x99)
TBT
31 =I2C VREFDACS ScL —
— U3600

(Write: OXXXX Read: OXXXX)

1 — -rc ramn ser 3
— -r2c ram son 3
Margin Control T
U3301
(Write: 0x30 Read: 0x31)
31 =12C PCA9SS7D scr —
31 =12C PCA9S57D SDA
1
Mikey
U6800

XDP Connectors

32600 & J2650

(MASTER)

23 =SMBUS XDP SCL

(Write: 0x72 Read: 0x73)

—  =T2c MIREY scL 6 a0

=I2C MIKEY SDA 6 a0

(* = Multiple options)

Internal DP K21 X78

Samsung LGD [Samsung LGD AUO
Analogix T-con - (Write: 0x7B/0x87 Read: 0x7C/0x88) N Y * Y *
Parade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
DVR - (Write: 0xX4E Read: 0x4F) Y Y Y Y N

23 =SMBUS XDP SDA

SMC "2" SMBus S3 Connections

NOTE: SHC RMT bus remains powered and may be active in 53 state

; =PP3V3 S3 SMBUS SMC A S3

R5280" 'R5281
sMC Battery Charger
2.0K 2.0K Y 9
5% 5%
U4900 1/20w 1/20w ISL6258 - U7000
(MASTER) 201, 2201 (Write: 0x12 Read: 0x13)
71 41 SMBUS SMC 5 G3 SCL ——  =SMBUS CHGR SCL 53
prgr— =
71 41 SMBUS sMc 5 G3 sDA -suBUS cHGR spa 5
prgr— =
1 L
Battery
J6955
Battery
(See Table)
Battery Manager - (Write: 0x16 Read: 0x17)
—  -swpus marr scr ‘52
—suBus BaTT spa ¢ 52
L
SMC "3" SMBus S3 Connections
, =PE3V3 3 SMBUS smc memMT
Trackpad
5290'| |'R5291 e
R R .
SMC Write: 0x90 Read: 0x91
2.0k 2.0K ¢ )
) 55
04900 17200 17200
M M =I2C TPAD SCL 6 a0
(MASTER) 201, 2201 | —
— =I2C TPAD SDA 6 45

71 41 SMBUS sMc 3 scrL

MAKE_BASE-TRUE

71 41 SMBUS SMC 3 SpA

MAKE_BASE-TRUE

R5270' [|'R5271
1K 1K

sMc Left I/0 Board
5% 5% J4700
1/20w 1/20w
vasoo M ME (See Table)
(MASTER) 2012 2201

71 a1 SMBUS SMC 2 S3 scr =I2C_LIO SCL

MAKE_BASE-TRUE.

71 41 SMBUS SMc 2 DA =I2C_LIO_SDA

MAKE_BASE-TRUE

EMC1704: U5400

(Write: 0x98 Read: 0x99)

=I2C TBT INLET THMSNS SCL a6

‘ TBT & Inlet Temp

=12C TBT INLET THMSNS SDA a6

PCH SO "SMLink 0" Connections

44 7 =PP3V3 SO SMBUS PCH

Cougar-Point

U1800

(MASTER)

69 16 SML _PCH 0 CLK

R5210' |'R5211
8.2K 8.2K

5% 5%
1/20W 1/20m
MF ME
201, 2201

MAKE_BASE-TRUE

69 16 SML _PCH O DATA

MAKE_BASE-TRUE

Left I/0 Board

ALS -
Finstack Temp -

0x72 Read: 0x73)
0x92 Read: 0x93)

PCH SO "SMLink 1" Connections

Cougar-Point

U1800

(Write: 0x88 Read: 0x89)

69 16 SML _PCH 1 CLK

SMC SO0 "1" SMBus Connections

; =PP3V3 SO SMBUS SMC B SO

1 1
s R5260'| |'R5261 cou Temp
4.7K 4.7K
U4900 1/20w 1/20W EMC1414-A: US5570
MF ME
(MASTER) 201, 5201 (Write: 0x98 Read: 0x99)
71 41 SMBUS SMC 1 50 ScL —  -12c crurmmsNs scr
MAKE_pASE=TRUE —
71 41 SMBUS SMC 1 SO SDA —  -=T2c CPUTHMSNS SDA
MAKE_pASE=TRUE —
I L

69 16 SML PCH 1 DATA

SMLink 1 is slave port to

access PCH

SYNC_DATE=10/04/201
—————

Ismc MASTER=J11 MLB

SMBus Connections
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2

8 7

PLACE_NEAR=U5340.8:3MM

\AAAAAN/ \vI

VV VVa

\'A'

PBUS Voltage Sense Enable & Filter . _PP3V3 SO IMVPISNS .
5300 : :
29, CPU VCore Load Side Current Sense / Filter ‘5513{,F
S0T-963 105,
N-CHANNEL "
& EBUSVSENS BN L PLACE_NEAR=R7510.3:5MM CRITICAL )2(8
1 R5342 =
R5130%12{ CPUIMVP_ ISNS1 P 14.421(2 7 CPUIMVP_TISUM R_P g]P§233§30 PLACE NEAR U4900.E1:5MM
« > =PBUSVSENS_EN 2 b R === A et R5341
Enables PBUS VSense N 201, Max VOut: 3.3V at 19.77V InPUt lo/zmzl-slw CPUIMVP_ISUM IOUT 14/\‘/?&% SMC_CPU_TISENSE oD
divider when in SO-J_ 3 _PBUS SO VSENSE PLACE NEAR—R7510 4:{5MM 1/Eow PLACE_NEAR=U4900.H115HMM
[ K323 % [1c5341 D
R5303! 7 s [Tg)CRUIMVE ISNSL N ’V\/\/Z 52| CPUIMVP_ISPM R N f— 00-22UF
27.4K §Ys S 6o3v
5 1% _ 1/20w $381
. —PPBUS_SO_VSENSE 1/20w PLACE_NEAR—U_AISOO.AB:SMM Sense R is R7510 o551 GND SMC AVSS
4 201,| RTHEVENIN = 4573 Ohms Sense R is 0.75mOhm . R5345 a1 a2 45 46
MC PB ENSE ” R . R5344 .
R5301* PLACE_NEAR=U4900.A3:5MM SHEERUSTSBISE—om EDP: 33A  TDP :28.05A 487K A Gain:110.181x
100K - R53 041 . f:Lé\%EGIA\IlEAR=U4900.A3 :5MM 1/20w 10/210% SIGNAL_MODEL=EMPTY Scale: 12.1A / V
17208 5.498 & L g 550F 20201 0201 Max VOut: 2.73V at 39.934A
201, 1/20W %y
201 %58 =
PBUSVSENS_EN_TL_DIV 2 0201
L_4& GND_ SMC_AVSS . 42 a5 as
. . ——
e acox_qm > 05310 DC-In Voltage Sense Enable & Filter GFX/IG VCore Load Side Current Sense / Filter
NOSTUFF, | divider when ac Present. NTUD3169C2 PLACE NEAR=R7550.3:5MM CRITICAL
0 N-CHANNEL 6 DCINVSE E I R5352 U5340
55 SENS_EN W 25K OPA2333 |PLACE_NEAR=U4900.H1:5MM
1/200 - N 2 22 CPUIMVP_ ISUMG R P 5 DFN 351
20t R5312° = — — _R_ 53}3
2 312 R PUIMVP_ISUMG_ToUT 1%R3 SMC_GFX_ISENSE i
DCINVSENS EN 2 i ohE (] 1/12%ow PLACE_NEAR=U4900.HM135HMM
Y2 7 Max vout: 3.3V at 19.77V Input R5353 NE 1C5351
1 . s 432K CPUIMVP_ISUMG R e
R5316 J_ 3 DCIN_S5_VSENSE e = = + 2 = 2 égév
5? L 2o SIGNAL_MODEL=EMPTY 0201
= L4
wiih 3 mpables bectn ysense R5313" FLACE NEAR=R7SS0.4:15MM i, R5355 GND_SMC_AVSS .. 1: s
2012 3 27.4K 715K . C
- B 1/zé§ PLACE_NEAR=U4900.F1:5MM Sense R is R7550 1R5354 VY, Gain:161.765x
62 _ i . 15K ;
. 201, RTHEVENIN 4573 Ohms ggg§e11§Als ng§m?gm3A ZAE’ lo/zbfio‘ulw Scale: 8.24A / \"4
=PPDCIN_S5_VSENSE SMC_DCIN_VSENSE w2 ° ° N w2 " Max VOut: 2.18V at 27.2A
R5311! PLACE_NEAH=U4900.F1:5MM PLACE NEAR-U4500.F1:5Mi 20201
100K R5314°
1 5.49K 1
17200 fr L
r 17200
o 201 PP3V3_S0_ SAISNS
PDCINVSENS EN L DIV . =
CPU SA Current Sense / Filter e PLACE_NEAR=U5370.5:3MM
0 az a5 a6
5370
. PLACE_NEAR=R7140.3:5MM é . %V p—
VCCSA Voltage Sense / Filter R5372 2 gi8
CRITICAL
XWSSD§40 R5340 - VCCSASQO CS P Lo82% . vccsarsns R P U5370 =
—PPVCCSA SO VSENSE . o == A — = PLACE_NEAR=U4900.C2:5MM
; LAY ) s OPA333DCKG4 R5371
PLACE_NEAR=R7140.2:5 MM D[;ED‘I + V\SC7Of5 1 B3K
4 ISENSE_SA_IOUT IARA2__SMC_CPU_SA_ISENSE oD -
PLACE_NEAR=R7140.4:5MM V. /1%
3 1/20w PLACE_NEAR=U4900.C2:5MM
R152:3)’ZK3 2 201 1C537
. 72 51 (I—VCCSASQ _CS N y 2 52 VCCSAISNS R N f— gO%ZZUF
CPU Vcore Voltage Sense / Filter e LR 2 gag’
XW5320 R5320 0561 =  SIGNAL|MODEL=EMPTY 0201
27 . __GND_SMC_AVSS 41 42 15 s
, =PPCPUVCORE_S0_VSENSE 1 E & 2 CPUVSENSE_IN 14/\';\5/\313 SMC_CPU VSENSE@ a2 g:g:g g i: I}I’Zléﬁlct)l 1R5374 B
PLACE_NEAR=R7510.2:5 MM % PLACE_NEAR=U4900.E2:5MM . 1.00M ins?2?2?
g | GRG0 EDP: 6A LS VY, Gain:???
200 L 9. 22UF we 17200 Scale: ???A / V
=% 2 s 227 227
PLACE_NEAR=U4900.E2:5MM |2 égév 020t Max VOut: 222V at ?2?A
0201 L
GND__SMC_AVSS 41 42 45 46 N
GFX/1IG Vcore Voltage Sense / Filter
XW3330 R5330
, =PPGFXVCORE_S0_VSENSE 1 '53}2 a2
PLACE REAR=U4900.C1: 5MM 3.3V SO0 FET Current Sense / Filter —
. =PP3V3_S0_3V3SO0ISNS PLACE_NEAR=U5380.5:3MM
0 az a5 a6 J_l(g5380
. PLACE_NEAR=R7831.3:5MM 19%y
CPU 1.05V VCCIO Current Sense / Filter R5382 crrrroan | 55t
1.82K
, _=PP _S0_CP I0I 2 o (D—LSNS_3V3SQ P 1 vV, 2 ISNS_3V3SO_R B &2§3§]%KG4 = PLACE_NEAR=U4900.B1:5MM
4 17200 p 1, 5 "~ R5381
VCCIOISNS_ENG 0361 v\wo ° 4.53K  SMC_3V3S0_ISENSE
105360 4 SENSE_3V3S0_IOUT 1,\/\/\/2 — —
A VCCTOLSNS_RNG 0.1UF PLACE NEAR=R7831.4:5MM V/-/ ! p—— ——
¥ — 9 VESEQESNS JEYG 3| 1/20w PLACE_NEAR=U4900.B1:5MM SYNC MASTER=J11 MLB SYNC DATE=12/02/2011)
U5360 2 §a8” = o-mersm R5383 : Ei) 15381 e
FLACE_NEARTR7640.3: Sm INA210 201 R45§§51 o D—LISNS_3V3S0 N IAAA2 " ISNS| 3V3SO_RLN —_— gO-ZZUF Voltage & Load Side Current Sensing
72 5 CIN) CPUVCCIOSO0_CS_N 5|IN- SC70  ourT |6 CPUVCCIO_TIOUT 1 /\'/\/\/13 SMC_CPUVCCIO ISENSE O 2 ngv
CRITICAL 3 PLACE_NEAR=U4900.A6: 5MM Mr = 0201 051-9277 | D
. D_SMC_A
. CPUVCCIOSO_CS_P 4|+ (200V/V) rer| L IQZ)FSW 1C5361 oo e Sense R is R7831 R5384 GND_SMC_AVSS itz as e Apple Inc.
PLACE_NEAR=R7640.4:5MM p— g §ZZUF Sense R is 1mOhm 1.00M <) 2.8.0
GND 2 §ed EDP: 5A E;%W R5385 Gain:??2°? NOTICE OF PROPRIETARY PROPERTY: | STRI oy
. o 0201 0201 1.00M °° P THE INFORMATION CONTAINED HEREIN IS THE
Sense R is R7640, 2mOhm Gain: 200 eNp_sme_avss e ’ YV Scal e R i at 2o7a | e e e Fitinc,
EDP: 8.5A TDP :7. 5A ] ain: X o ax vout: 2?2V at 2?2?27 T 10 MAINTAIN THTS DOCUMENT IN CONFIDENCE 53 OF 109
£ ME II NOT TO REPRODUCE OR COPY IT
£ Scale: 2.5A / V = 0201 SIGNAL_MODEL=EMPTY III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
Max VOut: 3.3V at 8.25A u u IV ALL RIGHTS RESERVED 45 OF 73
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8 7

6

5

46 7 =PP3V3 SO HS COMPUTING ISNS

COMPUTING High Side Current Sense / Filter

DC-IN (AMON) Current Sense Filter
DDR3 1V5R1V35 Current Sense / Filter
PLACE_NEAR-U4900.53 15t
1C5450 R5431
s
. =PP3V3 S3 1VS5S3ISNS
T 3 (I CHGR_AMON SRR, SMC_DCIN ISENSE oo < 7
6.3V PLACE_NEAR=U4900.B5 : 5mm PLACE_NEAR=U4900.53:5MH
U5450 i R5455 vsow )
INA214 4.53K * c5431
2 o IRy —zens ns comeurmg v 5 [IN- SC70  ouT ISNS_H: T 1 2 az —e 1 C5460
Sense R is R7020, 20mOhm . sy b i B
> + Crry—zaus s cosurmo e dlowe oy RERLL GAIN: 100X Sense R is R7350, 1mOhm * T 0% PLACE NEAR-U4500.56+5
2 - .B6:5mm
( ) o suc avss 14z a5 as U5460 Jor "R5465
GND SCALE: 5a/ V INA210 53K
~ MAX VOUT: 3.1V at 16.5A DC-In AMON 72 56 ISNS 1V5 S3 N 5|IN- sc70  OUT ISNS 1V5S3 IOUT LAAN 2 o SMC_1V553 ISENSE ooy
EDP Current: 15.5 A . 1% PLACE_NEAR=U4900.B6: 5Smm
ISL6259 Gain: 20x 1/20m -
Max Vdiff: 31 mv 72 56 ISNS 1V5 S3 P 4lne REF| L GAIN: 200X e 1 C5465
PLACEMENT NOTES : Scale: 2.5A / V (200V/V) 201 0.22UF
. Max VOut: 1.4V .25a ALE: A 208
Sense R is R5400, 2mOhm = Place close to SMC ax vour at 8.25 GND se A s
(For R and C) EDP Current: 3.5A o MAX VOUT: 2.4V AT 16.5A XsR
EDP c:?;;nt: ;j A GND_SMC AVSS 41 42 45 a6
Max Vvdi. B mvV
PLACEMENT_NOTEs:
TBT/Inlet Temp Sensor = Place close to ShC
(For R and C)
RGO AirPort C t s / Filt
4 7 _=PP3V3 SO HS COMPUTING ISNS 1,\/4\7/\/: PP3V3 SO_HS COMPUTING ISNS R lrror urren ense 1 er
5% MIN NECK WIDTH-0.20 mm
1/200 VOLTAGE=3.3v , _=PP3V3 S3 WLANISNS
r
201 1 'R5412
b} 10K
U5410 izm AIRPORTISNS_ ENG
EMC1414-1-AIZL , 201 AIRPORTISNS_ENG .| 1¢c5470
INLET THMSNS D1 P 2| pp1 MTSHCI)E;M*/ADDR Sense R is R4052, 20mOhm * = PLACE_NERR=U4900 B2 Smn
D STONAT WODEL=EWPTY ’ e AIRPORTISNS_ENG
- CRITICAL U5470 iy —
Cc5411 3| pn1 ALERT*|y 8 TBT INLET ALERT L TNA210 201 R5475
PLACE_NEAR=U5410.2:5mm 2200pF A , R IoC TBT INLET THMSNS SDA 72 37 ¥y LSNS_AIRPORT N s fn- sc70 OUT ISNS_PSVWLAN IOUT SMC_WLAN_ISENSE oD =
=U5410.3: DP2/DI SMDATA =
PLACE_NEAR=U5410.3:5mm el N3 ED ow AIRPORTISNS_ENG
0z01 5 10 =I2C_TBT INLET THMSNS SCL ISNS AIRPORT P 4 1 in:
72 47@ INLET THMSNS D1 N ¢ — DN2/DP3 GND SMCLK @ a 72 37 @—IN+ (ZOOV/V) REF Galn ° 200x 2MoF)
6 GND Scale: 0.25A / V PLACE_NEAR=U4900.B2:5mm
o MAX VOUT: 3V AT 0.825A
BT =TBTTHMSNS D2 P GND_SMC_AVSS a1 42 45 46
= EDP Current: 0.750 A PLACEMENT_NOTEs:
SIGNAL_MODEL=EMPTY Max Vdiff: 15 mv
Cc5412 * ) = Place close to SMC
2200PF
PLACE_NEAR=U5410.4:5mm }3“, (For R and C)
PLACE_NEAR=U5410.5:5mm X7R-CERM 2
0201 .
. BTTHMSNS D2 N . Write Address: 0x98 HDD Current Sense / Filter
ED Read Address: 0x99 , _=PP3V3_S0_HDDISNS
HDDISNS ENG HDDISNS_ENG
g 1
, _=PP3V3 SO HS OTHER IsNS OTHER High Side Current Sense / Filter ——(Ozsl%go
. + — ' PLACE_NEAR=U4900.B4:5mm
Sense R is R4599, 3mOhm 1%, HDDISNS ENG
U5480 2R —
INA211 01 R5185
" 1 5430 72 38 @ ISNS_SSD_N 5 |IN- sc70 ouT ISNS_PS5VHDD_ TOUT g SMC _HDD_TISENSE m“
i B e HDDISNS_ENG
¥ = 15, . ISNS_SSD_P a|rne REF|L GAIN: 500X e 1 C5485
7 OO =PPVIN S5 HS OTHER ISNS 054 3 0 2 i PLACE_NEAR=U4900.A5 : 5mm — (500V/V) 201 0.220F
INA213 ” o anp SCALE:  0.667a / V 2057 piace NEAR-04900.54:5mn
R54300| ¥ 5 rous us omen n 5 |rn- sc70° ouT HS_OTHER_IOUT IANA 2 o SMC OTHER HI ISENSE oD - N MAX VOUT: 3.3V AT 2.2A o
e ]/1;0 PLACE_NEAR=U4900.A5:5mm GND SMC AVSS
i W
oL 72_ISNS HS OTHER P 411N+ CRITICAL pEp| L GAIN: 50X MF 1C5433 41 42 45 45
cniif&;ﬂ (50V/V) 201 0.220F EDP Current: 2.36A PLACEMENT_NOTES :
) :
SCALE: 5a/ vV 208 Max Vdiff: 7.0 mv
[ = MAX VOUT: 3.1V at 16.5A 2 S Place close to SMC
7 — o~ : - - 0201
(For R and C)
EDP Current: 15.5 A GND_SMC AVSS 41 42 45 a6
Max Vdiff: 31 mv DPLACEMENT NOTE
TOTRS: LCD Backlight Driver Input Current Sense / Filter
Sense R is R5430, 5mOhm Place close to SMC
(For R and C) ; _=PP3V3 S0_BKLTISNS
LCDBKLTI E
LCDBKLTISNS_ENG A CCS490 SNS_ENG
T p— ?Dv‘l‘JF PLACE_NEAR=U4900.G2 : 5mm
Sense R is R0910, 10mOhm U5490 oY LCDBKLTISNS_ENG
201 R5495
AR i i AE i INA211
CHARGER BMON High Side (BATTERY DISCHAEGE) Current Sense, MUX & Filter e ISNS LCDBKLT N s oo A2 our L& TSNS LCDBKLT IOUT | SMC LODBRLT ISENSE o -
i LCDBKLTISNS_ENG
. D ISNS LCDBKLT P v oovrey REER GAIN: 500X i 1 C5495
0.22UF
PLACE_NEAR=U4900.Ad: 5MM GND SCALE: 0.2A / V 208 PLACE_NEAR=U4900.G2:5mm
2
R350‘3)22 N MAX VOUT: 3.3V AT 0.66A xR
X
crGr_BioN Suc_Bon 1sENSE
= D oD - PLACEMENT_NOTES : GND_SMC_AVSS 41 42 45 46
From charger e PLACE_NEAR-U4900. A4 : st EDP Current: 0.67 A
2/20m
e 1 cs5422 Max Vdiff: 6.7 mv Place close to SMC
201
—— 3300er = (For R and C)
[ —
az01
GND smMe avss 4142 45 a6
SynC MASTER-713 MLB NON POR Syne paTE-10/17/201
hﬂ!ﬁ!ﬂ!— ——
Charger BMON (Production) Solution . . .
g ( ) High Side Current Sensing
ISL6259 Gain: 36x
Scale: 2.78a / V 051-9277 | D
Apple In
Max VOut: 3.3V at 9.167A pple C.
EDP Current: 310A = 2.8.0
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CPU Proximity Sensor

R5510
a7
=PP3V3_ SO_CPUTHMSNS 1 2 PP3V3 SO_CPUTHMSNS R
’ NN e erpme6.25 m
E MIN NECK WIDTH=0.25 mm
/200 VOLTAGE=3 .3V
E
201 1 'R5512
VDD 10K
s
U5510 Lrzow
EMC1413 201
DFN ?
72 (B> CPU_THERMD_P 2| pp1 THERM* / ADDR)
STGNAL MODEL=EMPTY CRITICAL
: C5511 ¢ 3| pn1 ALERT*CB CPUTHMSNS_ALERT L
Detect CPU Die Temperature PLACE NEAR-US510.2:5mm 2200PF
PLACE_NEAR=U5510.3: 5mm 108 4 |pp2/DN3 smpaTal 2 =I2C_CPUTHMSNS SDA oD -
X7R-CERM 2
0201 5 10 _
> |DN2/DP3 SMCLK =I12C_CPUTHMSNS_ SCL D
72 9B CEU _THERMD N o GND THRM_PAD
6 11
~ EL - - - - - - = 'I
72 CPUTHMSNS D2 _P ' Placement note:
£ Place U5510 under CPU '
3 SIGNAL_MODEL=EMPTY = L,
c5512 *
Q5510 1 2200pF ——
PLACE_NEAR=U5510.4:5mm 108 =1
BC846BLP PLACE_NEAR=U5510.5: 5mm X7R-Coo 2
DFN1006H4-3 0201
2
72 CPUTHMSNS D2 N Write Address: 0x98

Read Address: 0x99

Detect DDR/5V/3.3V Proximity Temperature
T
, Placement note:

Place 05510 next to DDR/5V/3.3V supply on TOP side
L - - - - - - - - = - - - - - -

TBT,MLB Bottom & Inlet Proximity Sensors

INLET THMSNS D1 P a6 72

3 R - i,

- - -
, Placement note:

Q5530 1 Place 05530 between near rear vent on bottom side '
BC846BLP L T
DFN1006H4-3
INLET THMSNS D1 N 46 72
R5540
72 TBTTHMSNS D2 _R_P 1/\/3/\/2 =TBTTHMSNS D2 P 46 47
5%
3 1/20wW
ir
201 FoTom - - s s = s s s s
Q5520 1 , Placement note:
BC846BLP Place 05520 close to TBT on TOP side
DFN1006H4-3 R5541 S e e oD T T T
2
72 TBTTHMSNS D2 R N 1/\/3/\/2 =TBTTHMSNS D2 N 4 47
5%
1720w
ir
201
=MLBBOT_THMSNS_ D3 N a7
3
r--=-=-"=-"=-"=—="-=="=-"=-=-=-=-=-=-= 'I
05540 N , Placement note:
BCB846BLP LPlace 05540 on MLB bottom side opposite U5400'
DFN1006H4-3 ---""-"=-""="°=-"°=-"=-"=°=-°=-°-==°=- - ==
=MLBBOT_THMSNS_D3_P a7

72

47 a6 =TBTTHMSNS D2 P — TBT MLBBOT THMSNS P — =MLBBOT_ THMSNS D3 P .
= MAKE_BASE=TRUE —
a7 a6 =TBTTHMSNS D2 N —° TBT MLBBOT THMSNS N — =MLBBOT THMSNS D3 N p

MAKE_BASE=TRUE

TBT Die

NO STUFF
R5550
1 /vg/\/z =TBTTHMSNS D2_P 46 47

5%
17200
MF

34, TP_TBT_ THERM_DP == 22 TBT_THERMD_P
feog = HAKE_PASE-TRUE

Detect TBT Die Temperature 201

NO STUFF

PLACE_NEAR=U3600.B1:2mm R5551
1 2 ;> TBT_THERMD N

0
LAA/N2—=IBITHMSNS D2 N 45 47
XW5520
su

Use GND pin Bl on U3600 for N 1ng_ o
i

201

To connect Die Sensor, Stuff R5550 & R5551, No stuff R5540 & R5541
To connect Proximity Sensor, Stuff R5540 & R5541, No Stuff R5550,R5551

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5361 VCCIOISNS_PROD
117s0008 1 RES, MF,1/20W, 100K OHM,5,0201,SMD C5475 AIRPORTISNS_PROD
117s0008 1 RES, MF,1/20W, 100K OHM,5,0201,SMD C5485 HDDISNS_PROD
117s0008 1 RES, MF,1/20W,100K OHM,5,0201,SMD C5495 LCDBKLTISNS_PROD

Replacing caps with 100K PD on ISENSE SMC inputs

Isch MASTER=J11 MLB

SYNC DATE=08/03/201
————

Thermal Sensors

051-9277 | D
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.« =PP5V_S0_FAN

FAN CONNECTOR

,=PP3V3_S0_FAN

.+ SMC_FAN_0_TACH |

R5661.
100K

2%
1/20W

MF

201 o

.+ SMC_FAN 0_CTL |

R5660"
47K %

R5665 el

CRITICAL
J56
FF14A-4C-R11DL-B-3H
F-RT-SM

NC __2_( D

201 1 5V DC
147K, | ran_rT TACH 2 2 TACH
1750w 210 | MOTOR CONTROL
1 O | GND
NC_£ ()
51850793
- 05660
E) SSM3K15FV
* SOD-VESM-HF

w TR®Te .FaN RT PwM

SYNC DATE=07/28/201
————

ISYNC MASTER=K21 MLB
Fan

d} Apple Inc.
<]
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IPD Flex Connector

15 7 =PP3V3_S4_TPAD

CRITICAL
R5730 J5700
0 FF14A-14C-R11DL-B-3H
c5701 1 49 7 =PP3V3 S4 TPAD IAANAZ s PP3V3 _TPAD CONN F-RT-SM
VOLTAGE=3.3V MIN_NECK_WIDTH=0.20mm MIN_LINE WIDTH=0.5 mm 15
1 s o we —O)
R5703 c5700 * 1
10K " O
53 0.1vr
1/20W 108 42 41 6 SMC_PME_S4 WAKE L 2
o d S QU SMC PME 5S4 wa 2o
201
2 vee “ o2 =I2C TPAD SDA
PLACE_NEAR=J5700.1:1.5MM 1 o = 6 a1 a0
6o USB TPAD [M P5 |u+ v+ 1 - 68 USB TPAD P 5 o
4 2 6 =
ss_USB_TPAD [M N - U5700 v- 6s USB_TPAD N : o I2C_TPAD_SCL 6 44 49
PI3USB102ZLE L5720 o
68 2T USB_TPAD R P 7 Ip+ TOFN 40 41 QBT =I2C_TPAD_SDA 8 o SMC_ONOFF_L 6 41 42 49
RITICAL - - -
68 u@ USB_TPAD_R_N 6 ID— c ¢ FERR-120-OHM-1.5A 49 44 s@ =I2C_TPAD_SCL 9 o
. , =PP5V_S5_TPAD Y Y Y L . PPSV TPAD FILT ol J SMC_LID 6 40 41 42 4o
R5702 oE sgrl 10 0402-LF VOLTAGE-SV _MIN NECK WIDG-0. 30w o o NV wiom-0.5 1) ul PLACE NEAR=T5700.8+1. 100pF ——
10K —O N PLACE_NEAR=35700.10:1.5MM sMc_LID 2 i N SMC TPAD RST L
5% GND ~ C5710 49 42 41 40 ¢ [T o wro-com 2| C5734  TPAD RST L 6 a2 a9
1720w SEL=0 Choose pull up/down 0.10F 13 oz01 100PF
o 7 SEL=1 Choose USB ul o PLACE_NEAR=35700.9:15mm F
o2 wsn-cim 2 49 42 ¢ (QUT}—SMC TPAD RST L 2o weo-com
o201 PLACE_NEAR=J5700.10:1.5MM L o1
L 16 PLACE_NEAR=35700.11: .51 5736 1
100PF ——
PLACE NEAR-35700.13:1. 511 25
weo-cemn
62 41 37 26 17 (I PM SLP S4 L ; ¢ =PP3V42 G3H TPAD o2
- 51850794 PLACE_NEAR=J5700.14:[1.5M
c5720 ! _L
0.1vr
100
e
X5R 2
PLACE_NEAR=J5700.13:1.5m4""
Keyboard Backlight Driver & Detection
CRITICAL
7 _=PP5 S0_KBDLED
L5750 .
10UH-0.58A-0. 350HM Keyboard Backlight Connector
BYPASS=US750.1:2:2 MM
Y 2 __KBDLED_SW CRITICAL
HIN LINE WIDTA=0.3 M
109825 -5 MIN NECK WIDTH-0.25 MM J57
SWITCH_NODE=TRUE FF14A-4C-R11DL-B-3H
F-RT-SM
~ 5
€5750 * VIN NC
1UF — - 1 1 14
i U5750 e 1[] 95815 pin 1 is grounded
xsr 2 MIC2292 I—Z on keyboard backlight flex
402-1 MLF B O
1Ty SMC_S¥S KBDLED 3 [en swlZ 1 o
CRITICAL DS
To detect Keyboard backlight, SMC will s KBDLER FB 6 [FB ouTt| Ll s KBDLED ANODE
tristate and read SMC_SYS_KBDLED: MIN NECK WIDTH= -t O
- _| 5 _NECK_] NC
NCX—N¢
If LOW, keyboard backlight present GND THRM
If HIGH, keyboard backlight not present Zan PAD 51850793
1
R5755 ~® @
R5853 always stuffed, R5854 onl
Y Y 4.7 C5755 1 1 C5756
grounded when KB BL flex connected. 5
11
e
, 402

1

Isch MASTE 13 MLB_NON POR SYNC DATE=11/10/2011
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DUAL I/O MODE (MODE 0 & 3) SUPPORTED

High Speed CLK Frequency - 50MHz for fast read dual I/0
, =PP3V3_SUS_ROM
1
R6101 C6100 ! CRITICAL
3.3K VDD
20w > U6100
L 201 XSR-CERM 64MBIT
WSON
69 43 a2 [T SPI MLB CLK 6 _|sck S1/8T00[ 5 SPI MLB MOSI I o2 42 9
SST25VF064C
OMIT_TABLE
69 43 42 [T SPI_MLB_CS_L 14 cE* - 5
SPI_MLB_MISO
SPI WP _L 3 wp S0/8011 oD 2 43
19 ¢ CIM). SPIROM USE_MLB 7 ARST* /HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM will ignore SPI cycles. S
L
SYNC MASTER=K21 MLB SYNC DATE=07/28/201
w ————
SPI ROM
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SPEAKER AMPLIFIERS

APN:35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HZ

652 72

GAIN 6DB
[ —— MIN_NECK_WIDTH=0.25 mm
R6214 Ho o= e
, =PP5V_S3_ AUDIO AMP 1 2 PP5V_S3 U621,
5%
1720w
ME C6207 * NOSTUFF CRITICAL
20t 0.1UF 2 1 1
" Tr0s —— < R6213 C6201
6.3V 47UF
2 100K
e crE AL 5% 20%
CRITICAL oL 17200 2 6.3V SPKRAMP_ROUT_P
C6210 U6210 MF POLY-TANT
0.1UF MAX98300 201, 2012-11p
wLE ~0.30 mm
72 40 ¢ I SPKRAMP_INR_P 12 72 MAX98300 R P A3 TN+ ouTH_BL I sEcEtnneg 20
10% 72 MAX98300_R_N B3 ITN- our— €t SPKRAMP_ROUT_N
CRITICAL 1% MIN NECK_WIDTA=0.20 mm
C6211  xsr-cerM MIN LINE WIDTH-0.30 mm
0.1UF 0201 R_SPKRAMP_SHDN C¢supn* GaIN ¢ R pCAIN
SPKRAMP_INR N 1]]2
72 40 o I _TNR_] 52 [y
10% 1
16V R6212
X5R-CERM R6210 100K
0201 0 PGND 5%
AUD_GPIO 3 1 2 1/200
w0 ¢ [ID> ] M
5% 5 201
1/20w
ME
201

652 72

e

SYNC _DATE=09/30/201

AUDIO: SPEAKER AMP
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MLB to LIO Power Cable Connector
CRITICAL )
36900 Debug LEDs Right Speaker Connector
WTB-PWR-M82
MIRT-SM =PP1 DCI (For development only) CRITICAL
e, J6903
o , _=PP3V3 S3 DBGLEDS 78171-0002
ol =PP5V_S3 LIO CONN 57 S
o= S3_SO0_LED S3_SO0_LED —QO
s 1
ok NO_SRUFF 1}5941 72 51 ¢ [T¥)—SPKRAMP_ROUT P o
S NO STUFF CRITICAL 5o 72 51 ¢ [Ty SEKRAMP_ROUT N LIS
1C6906 CRITICAL 1C6908 s
51850508 0. 1UF C6907 | —— IUF C6905 ! 240 +—0
10% 1UF 5 35V 0.1UF
2 16V 10% X5R 10%
X5R-CERM 35V, 603 50V —
0201 X5R X7R
603 603-1
51850519
S3_SO0_LED S3_SO0_LED
— D6910 D6911
4 T A GREEN-3. 6MCD
2.0x1. 25m-s1 & 2.0x1.25m-5M
MPMS5 : NO :
1
506921]{.2 DBGLED_S0_D S3_S0_LED
%%ZDW Q6940
CRITICAL ME s|p,, ssM3KisEV
06910 2 21| soo-vesrne
SI5419DU L >
= =
N
s " G|:
'R6910
100K
5o
/200
e
, 201
62 41 25 25 [Ty ALL SYS PWRGD
DCIN_ISOL_GATE
; _=PP18VS5_DCIN ISOL CRITICAL
K
D6912 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
5.1V zener GDZT2R6.8
GDZ-0201 11850560 1 RES, MF,1/20W, 90.9KOHM, 1,0201, SMD R6912 MPM5: YES
11750008 1 RES, NP, 1/208, 100K0RN, 1,0201, 51D R6911 MEMS :YES
" "
CRITICAL 3.425V "G3Hot" Supply
R6906 D6905
¢ _PPBUS_G3H 4.7 2 PPBUS G3H R BAT30CWFILM Supply needs to guarantee 3.31V delivered to SMC VRef generator
R6905 PPVIN G3H P3V42G3H
AR 2 PPDCIN G3H OR _PBUS R 2 TAGEST ’ E3V42G3H_BOOST
se MIN NECK WIDTH-0.25 mm
1/8W VOLTAGE=18.5V © "
iy
805
VIN BOOST CRITICAL
U6990 L6995
LT3470A 33UH-20%-0.39A-0.4350HM —PP3V42 G3H REG
bEN —G3H
HDN* Wl 4 P3V42G3H_SW 1 2 o
S N TN LiNg wEDT-o- Vout = 3.425V
crrrcar B RS SWITCH NGDE-TRUE e
Ll e e . Nex e RSt 60MA MAX OUTPUT
FB[L . PR
Kl6-Specific ' iy 5os ] (Switeher Tinto)
-— GND__PAD 1
p ! CRITIGAL - 1 c6995 R639498i
! CRITICAL 1C6990 CRITIC — 1e
' .|} E6982" RO % [ croricar
201
Battery Connector - [ I e A | 6999 1| | crrrzear
, 3, L P P3V42G3H FB 1our 1C6998
PPVBAT G3H CONN 6 53 ' 402 CASE-B2-SM :iﬂ:ﬁégi;Sig::;S:é m <Rb>| XSR,CQQZ 2 }oerF
’ ! R6996' oeoe 2 yor-cems
200K 0402-1
'
CRITICAL C6951 ! 1 C6950 , 20w
1UF —— 0.1UF o
J6950 o Y . 21,
WTB-PWR-M82 A 2 23
M-RT-SM 402 402 '
ol ' Vout = 1.25V * (l+Ra/Rb)J_
O 2 1 -
ot - '
0_4 : MBUS_BATT SCL @ 6 44 1
o PRI =SMBUS_BATT SDA —CTD ¢ '
Ot @u cSYSDETECTL
B ' SYNC_MASTER=J13 MLB_NON_POR SYNC_DATE=11/10/201
I!E!!ﬁ!ﬂ!_ ——
o7 A CRITICAL '
e 5 R691502 NO STUFF . DC-In & Battery Connectors
o s D6950 ,
12
i RCLAMP2402B , Apple Inc 051-9277 | D
51850540 e - sc-75 . pPp :
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4

3

1

Need to stuff R7092 if either PPSv5_DCIN:Yes or PP5v5_VDDP are used 5.5v "G3Hot" Supply PP5V5_DCIN:YES
This node is powered NO STUFF F E Loté R7090
MIN_NECK_WIDTH=0.2 nm or Erp Lot6é spec
through body diodes: R7092 o v s P P 0
. . . o 1 2 CHGR_DCIN 53
Reverse-Current Protection * DCIN through Q7080. Inrush Limiter 53 __PPCHGR DCIN D R 1 2 cgerpemnp 5v1_BoOST A
* PBUS through Q7085, L wIoTG 5 pm WELE Sy 402 P 1ien
1w pSvSs_vpDR
CRITICAL Charger TOP FETs and CRITICAL C©7090 1 ° - 7094 * R7691
Q7080 Q7055. Q7085 4.70F VIN BOOST 0.2208 —— CRITICAL . O 3 sesyi cHGR voP .
SI5419DU SI5419DU o o T -
FROM ADAPTER oA et o 2 U7090 E L7095 e s oz
0603 LT3470A 402 10UH-30%-0.85A-460MOHM e
PPDCIN_G3H_INRUSH DFN
7 PPDCIN G3H OR PBUS o LN, NIDTR=0.6 1 > |SHDN* swl_+ 1 Y 2 o o PPS5VS CHGR VDDP
VorTaGE=18.5V MIN VRO WIDTH-0.4 nm = N NECK_WIDTH=0-25 mm
MIN_LINE_WIDTH=0.6 mn) VOLTAGE=18.5v BIAS| 2 2520 CRITICAL CRITICAL MIN_LINE WIDTH=0.5 mm
IN NECK WIDTH-0. 4 o A s |ne  cremmea VoLTAGER3 5V
No STUFF | C7085 ! ?770?(85 ral >
c7084 1| 0.1uF i A
2 1/200 THRM C7095 Vout = 5.50V
4.70F v, e GND _PAD 200) UTPUT
% s 5 201 B B 2208 (SeitcHeas PIREYS
Py xon-cenn 2 CHGR_AGATE DIV R —
N NBCR WIDTH-0.2 nm In_LINE WIoTH=0.25 7 u
1 L N NBCR WIDTH-0.2 nm R
R7081 = R7086 psvi r
62K 332K
5% 1% <Rb:
/200 /200 = :
e e R7096
, _=PPDCIN S5 CHGR ISOL CRITICAL 220 201, 200%
D7005 T _TNE_WToT=0. 25 (CHGR SGATE) 1o
BAT30CWFILM MIN_NECK_WIDTH=0.2 mm - -
sor-323 - PP5V5_DCIN:NO (CHGR_AGATE) Vout = 1.25V * (1 + Ra / Rb) o1,
e om0 25 v
: >|—\ R720 05 gt
3 s3 PPCHGR _DCIN D _R 1 0 2 (CHGR _DCTN) R710021
ity 5% ittt 1
2 VoLTAGE-18.5v L/10u e om0 2 A
03 HINNECK WIDTH0.2 17200 71 CHGR CSI R P 3t CF]{Z%'[(‘)IZC(?L
ACIN pin threshold is 3.2V, +/- 50mvV 1 Cc7020 ur WIN_LINE WIDTR-0.2 mm 0.020
—— 0.047UF 201 MIN_NECK_WIDTH=0.2 mm ° .5‘
108 e
DIVIDER SETS ACIN THRESHOLD AT 12.18V , 16v R7022 .. CHGR CST R N b61s
30mA max load X7R-cERM =
Input impedance of ~40K meets 0402 L\ Lo
sparkitecture requirements PP5V1 CHGR VDD R740701 Y PPDCIN G3H CHGR
e w01 LANNA 2 s PP5V1_CHGR_VDDP wzon e o0, 15 e CRITICAL CRITICAL PLACE_NEAR=07030.5:1.5mm
oGS 1y e [ m, voianGEie 5 7030 * 7031 ! 1 C7035 1 C7036 1 C7037
e VORTAGESS- 1Y 33UF-0.060HM — 33UF-0.060HM —— —— 1UF —— 1UF 0.001UF
, _=PP3V42 G3H CHGR t02 Cc7001 * C7022 1 C7021 208 —T 208 T T 4080 R sov
1UF roLy-TANT PoLy-TANT 2 2 xm 2 xm 2 x7R-ceru
'R7010 iov 25v 399 CASE-D3L CAsE-DIL 603-1 6031 0i02
66.5K NO STUFF o, [ 2 2
102 102 102
/200 R7002" CRITICAL o o o
MF 100K 2 ]| oMmIT TABLE =
2201 s — =
/2o VDD VDDP
R7g)00 2012 12 |vesT DCIN| 2 CHGR_DCIN M C t 8A
ax Current =
SMC_RESET L 1 2 CHGR_RST L 13
43 42 41 ¢ (IN)—SMC RES AN P —— : SMB_RST_N gl 26 CHGR SGATE s v e
= 1
veow W SCL U7000 agarg|: CHGR_AGATE 1 C7025
MF .. =SMBUS_CHGR_SDA 10_{spa TOFN 0.22UF 2| TO SYSTEM
201 <> N csIpf 28 1| CHGR CSI P <220 CRITICAL f = 400 kHz
6 CHGR_VFRQ 4_IVFRQ 3 i
Float CELL for 1S & csIN| 27 11| CHGR CSI N v Q7030
CHGR CELL 6 _|cELL =1 s CRITICAL CRITICAL
= b= RJKO3PODPA 030
BOOT| 25 CHGR_BOOT fo— L7 F7040
CHGR_ACIN 3 _|acIN n J—— po— 1 WPAK 4 .7UH-17A
g UGATE| 24 CHGR_UGATE - b 8AMP-24V
A CHGR_ICOMP s _|tcomp | PHASE| 23 CHGR_PHASE R M M 7 1 2 1 2 =PPBUS_G3H 7
R7013 MIN_LINE_WIDTH=0.2 mm MIN_NECK_WIDTH=0.2 mm CHGR VCOMP 7 lvcomp E oo e — PIMC104T4R7MN-SM
100 TN LINE NIDTR-0.2 mm  MIN NECK WIDTH-0.2 mm LGATE| 21 CHGR_LGATE —d SWITCH_NODE=TRUE | MIN_LINE WIDTH-0.6 mm 1206
1% CHGR_VNEG = 8 _[VNEG [ — [rre— Jse— VOLTAGE=8. 4V
Vi IR7015 1 CHGR_CSQ_p "™opome-? jn 18_|csop BGATE| 16 CHGR_BGATE B 6 o
201, ., CHGR CSO N 17_|cson 20v/v AMON| S CHGR_AMON oo <o —
15 CHGR_BMON
E 3ev/v. BMON oD —t PPVBAT G3H_CHGR REG .
<R7011 1C7050 s (o) ACOK| 14 =CHGR_ACOK oD = T LNE SIoT=0.6 m
23.7K 0.47UF 5 E g 4 MIN_NECK_WIDTH=0.25 MM CRITICAL CRITICAL CRITICAL PLACE_NEAR=L7030.2:1.5mm
. VoLTAGERS -4V
13 i o= g C7040 |, Cc7043* 1 C7045
1/20W 2 ysr 62U 62UF — 1000PF
5201 0402 208 208 — T~ 10
roty 2 oty 2 (R —
CASE-B CASE-B 0201
1 C7002 =
—_ }gF CRITICAL
 wen XW7000 R7050 Q7055
o 1 ﬁ 2 (GND) 0.0t SI7615DN
" pRpRzEe TO/FROM BATTERY
PLACE_NEAR-07000.29+ 1nm e
PLACE NEARSUT000.22: mm . 2 PPVBAT G3H CHGR R @ PPVBAT G3H CONN 6 52
s . jritpeptcin 1 A fiegetis
VoLTAGE=3 -4V 1 = VoLTAGE=3 .4V
(CHGR_CSQ_P) R7051 2.2 . 2 -1 CHGR_CSO R P =
N VRO WIDTH-0. 1 fm I LINE_WIDTH-0. 2
(CHGR_CSQ_N) i R7052 0 1 2 71 CHGR_CSO_R_N"""""
=80 PR = AN A5 e Zor o o -
N NECK WIDTH-0.1 fm MIN NECK WIDTH-0. 1
(PPVBAT G3H CHGR_R) (PPVBAT G3H CHGR_R)
(CHGR _BGATE)
= WTN_LINE_WIDTR-0.25 mm
MIN VRO MIDTH-0.2 nm
1 C7042 c7011 ¢ 1 Cc7000 c7005 * C7026 !
L 5.1uF 0.01UF —— 0.220F —— 1000PF —— * R7051 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
T & v | o T 108 T DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL)
2 2 ~ 2
Eh EEH arm-cEen €7017 ¢ 1 c7014 | cC7013 | C7012
GND_CHGR_AGND 10UF —— —— 1UF 0.01UF
o oo 0 S e 10 1o 10
N NRCRMIDTH-0.2 A 2 22V 2 25V
VOLTAGE=0V. 805 603-1 402

SYNC DATE=11/10/2011
————
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& Battery Charger
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; _=PPVIN S0 _VCCSASO

=pp 0_vcesa
B 5v_s PLACE_NEAR=07100.2:1.5mm
VCCSAS0_BOOT RC ’
cRITICAL MIN LINE WIDTA=0.5 mm CRITICAL CRITICAL CRITTCAL
R7101} 1 C7101 Dibrimmog TRTO2 c7119 ! c7120 ! Cc7121 | c7122* 7123 |,
2.2 10UF 10UF 1000PF 62UF
5 fov iy 23y e
1w [ a— B 1 C7130 xsr-cmRM 2 npo-coo 2
uP-LE 0402-1 R7130 —— 0.22UF 0805 202 cass-n
a0z, o —_
v
5% 2 cerM
PP5V_S0_VCCSASO_VCC = 116w Son
MIN LINE WIDTH=0.6 mm froes
MIN NECK WIDTH-0.2 mm a0z, L =
VOLTAGE=5V o °
b «
vee  pvee VCCSASO_VBST
MIN LINE WIDTH=0.5 mm
U7100 MIN NECK WIDTH-0.2 mm 4 3 1 carrrcan
DIDT-TRUE
ISL95870AH 07100 CRITICAL
TQF! VCCSAS0 DRVH R7140
R7151 o I =PVCCSA_EN 15N UTOFN BOOT] MIN LINE WIDTH=0.6 mm — SIZ710DT CRITICAL 0.001
MIN NECK WIDTH=0.2 mm o POWERPAK-6X3.7 17700 s
1.62K 10 CRITICAL GATE NoDE-TRU n _PPVCCSA S0 REG
12 [Ty CPU_VCCSASENSE 1 p) CPU_VCCSASENSE R FB UGATE]| DIDT=TRUE — 1.0UH-7.7A A i
MIN LINE WIDTH=0.2 mm WIN LINE WIDTA=0.2 mm ne1
MIN NECK WIDTH=0.1 mm 1 Mow MIN NECK WIDTH=0.1 mm . YCCSASO SREF 7 |srer pHASE| 16 VCCSASO LL 8 1 (Y Y Y 2z _eevecsa so REG R N 5 )
= =01 T o6 MIN LINE WIDTH=0.6 mm
#h R [V W R VOt ” ) e e > . 6A Max Output
1 VCCS. 0_vo Vo LGATE] SWITCH_NODE=TRUE VOLTAGE=1.
7147 - SibrorRoE I £ = 300 kHz
§ %QK VCCSAS0_OCSET OCSET 6 2l our
200
%ﬂéiow - QU PVCCSA_PGOOD 14 |pgoop 2w
2 CASE-B2-SM
4 Ry VCCSASO_DRVL i
VCCSAS0_RTN VCCSAS0_RTN — MIN LINE WIDTH=06 mm 1
= = =02 mm =
MINNECK WL NIN NECK WIDTH-0.1 mm VCCSASO_FSEL 13 |psEL gi\gggégg‘iéﬁi?
s VECSASO_SETO 8 |seTo
C7103: TN TINE WIDT=0 2 T =
C022UF N MIN NECK WIDTH-0.1 mm . 9
? 0.0 %5 = 1415;7 ]_9;1(8 & VECSASO_SET1 —
2 .
XW7101 X5R-XTR-CERM 1§ 6 [y1po
sx 1/20W (ENDIAN SWAP)
MF 5
1 2201 R7103" vID1 72 45 VCCSAS0O CS P
PLACE_NEAR=C1763.2:3mm 0
£ tC7102 5‘% 72 45 VCCSAS0O_CS N
= 2.2UF /2 GND__PGND R7141"
20%
2 T i
ﬁgg R7150 0402 L2ew
EE 56K 5 ot C7140
PV YV WIN LINE WIDTA=0. 2| 1000PF
RS 1 Mow MIN_NECK_WIDTH=0. 2|2
S R A
o5 12 [Zy-CBU_VCCSA VID<> ) .
‘R7149 WP0-C0G R7142
A _VID<P> 402 1K
N N 511K 2 [ID-CEUVCCSA VIp<p " OCP = R7141 x 8.5uA / R7140
%
1c7106 (R7154R7152 . c7105 §%§zow - s
L JopF 3.24K 2 3.24K _l JopF ME (VCCSASQ_QOCSET) , 201 OCP = 8.5A
p—4 15 1¢ p— 2201 WIN LINE WIDTA=0.2 mm
50v 1/20wW 1720w 30v (VCCSASQ VOQ)
2 _ ME ME 2 _ )
COG-CERM 201 201 COG-CERM MIN LINE WIDTI .2 mm
0201-1 220 2 0201-1 KW7100 MIN NECK WIDT! 1 mm
su
VCCSAE0 AGND 3 2
A0 6o
cx W 15 mm

PLACE_NEAR=U7100.3: lmm

INTEL TABLE:

VID1 VIDO Voltage
0 0 0.9V
1 0 0.8V
0 1 0.725Vv
1 1 0.675V

SYNC _DATE=10/17/2011]
————
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=PPVIN_S5_P5VP3V3

o PLACE_NEAR=Q7220.2:1.5mm

CRITICAL CRITICAL —bow 8b 1RO CRITICAL CRITICAL PLACE_NEAR=Q7260.2:1.5mm
WIN LINE WIDTA=0.6 mm _—
c7242'|,  c7240'|, |[*C7270 ' c7241 557 zeesv 53 mEG INNECR WIDHH=0.S M Siaest], Eiaest 1 c7281 |1 C7283
62UF 62UF — }&OOPF —— wr 62UF f— }gF }&OOPF
20% 208 - 55 PS5VP3V3 VREG3 20% T
v 2 v 2 ER— P 7200 ! MIN LINE_WIDTH=0.2 mm v 2 PR ER—
cneen cneen 0201 s02 e —— MIN_NECK_WIDTH=0.2 mm cneen 02 0201
o Sg__BSvR3V3 VREF2
i
INAUDIBLE
sk1p_sv3v3l puDIBLE > a a q B
R7200
PSUS3 VBST R 0 = = m = N P3v3Ss vBST R
MIN LINE WIDTH=0.6 mm s @ = o © B : MIN_LINE_WIDTH=0.6 mm
MIN NECK WIDTH=0.2 mm 17200 'Y > 5] 5] 5] o 2 oncom 2 2 MIN NECK WIDTH=0.2 mm
DIDT=TRUE ne > n>< n>< n>< o - o DIDT=TRUE
CRITICAL R7245" 220 ‘R7264
F=400KHZ bk b *c7224 SKIPSEL1 c7264 ° FEE T
—— o.1ur 0 CRITICAL 0 0.10r —— CRITICAL
e 5% P5VP3V3 SKIPSEL SKIPSEL2 o S
55 7 ZRBSV S3 REG Q7220 o 1716w 14 |ocSEL U7201 EN| 12 =psvsvs mec|en ien i Q7260 —ZRivl Ss REG s
) friaeiy = 2 iy )
SIZ710DT — e orn <3 ¢ s — S1z710DT C
Vout = 5.0V POWERPAK-6X3.7 o 2 o o le— POWERPAK-6X3.7 Vout = 3.3V
CRITICAL 1 PSVS3 VBST 31 |[VBST1 o VBST2| 26 P3V3S5_VBST MIN_LINE_WIDTH=0.6 mm 1 — CRITICAL
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Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.

1.05v SUS LDO

Pull-ups (3) must be 51 ohms to support XDP (not required in production).

70mA is required to support pull-ups.

Alternative is strong voltage

dividers (200/100) to 3.3V S5, which burns 100mW in all S-states.
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THRM
THRM C7782 ¢ C7780 ! GND PAD 1 C7781
Cc7770 c7771 1 GND PAD 1Cc7772 1
UF —— 1UF —— —— 2.2UF
1UF —— 1UF —— 5) 7] —— 2.2UF 108 108 — ° —T 108
Tos o —— 1oy 637 v 5
6.3V 2 6.3V 2 2 6.3V cEru 2 cEru 2 2 xsr
Chrn Cirn Ko 07 07 o
402 402 402 o SYNC MASTER=K21 MLB
e . PLACE_NEAR=U7780.4: 1mm I!E!!Hﬂ'ﬂ-
PLACE NEAR-U7770.4: 1mm
CE_NEAR=U77 J_ PLACE_NEAR=U7780.6: 1mm =
PLACE_NEAR=U7770.6: 1mm =
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CRITICAL
R7831
NOSTUFF 0.001
1
R7803 1w
0 MF-1
A% % 3 hd 3V SO FET 8‘}%% PP3V3 SO FET R AAAL =PP3V3 S0 FET
T z L
3.3v s4 FET B o SIA427DJ | umirecimmce sow Jons_3v3so_n .
. CRITICAL 402 SC70-6L
07800 , _=PP3V3 S0 P3V3SOFET ? ISNS 3V3S0 P w7
SIA427DJ -« $2) =] —
— L= ®7804 12l 3.3V SO FET
? -K{ir>\< . D NER R7832 c7831 ! T
10K 0.033UF —— :
SSM3K15. 7%/%12E _Li_l_ o Q7812 |2 3 5% 0w 108 ?_ " MOSFET Sindz27
r7802 c7809 ] o SSMENITFEAPE | I ey CHANNEL P-TYPE 8V/5V
o - 2 e 201 3 c7830
220% 0.0330F —— 3.3V S4 FET 2 R7830
. H 91K 0.01UF RDS (ON) 26 mOhm @1.8V
° | P3V3S0 EN L 1 2 P3V3S0_SS i
. 1000 wospar sinez7 o _p3v3S0 EN s[> sty e i LOADING 3.2 A (EDP)
0.01UF m ow 10V
1 eoviss oz — | cHANEL PoTYPE OISV 261 1%
[I—cmaviss 11 201
P p3viss g = RDS (ON) 26 mOhm €1.8V L CRITICAL
,,,,, I o n (oo - 3 3 3V_SUS FET 62_}'[‘8‘[% R7821
= PP3V3_SUS_FET_R =PP3V3_SUS_FET
SIA427DJ —1m73E}r———7m——————iA{YVi———————————————”
sc70-61 et IoT /16w
, _=PP3V3_S5_P3V3SUSFET 03
T i) a\ ~
‘R7822 Cc7821: 7
07822 Rio% Si8Re 1L o 3.3V SUS FET
SSM6N37FEAPE ?zzow v -
sors63 z
3.3V S3 FET B5ETh CRITICAL ,261 R °20 c7820 MOSFET Sin427
R7811 Zg 0.01UF —
SIA427DJ PP3V3 S3 FET R 1 2 =PP3V3 S3 FET 2 P3V3SUS_ENL 1 2 P3V3SUS_S8 1]z CHATNED P-TYPE 8V/5V
scro6t ToiTAGEeT. 3 NV ’ o =P5V_3V3_SUS| EN o I RDS (ON) 26 mOhm @1.8V
MIN_LINE_WIDTH=0.50MM 5% 1/20wW 108
MIN_NECK_WIDTH=0.20MM 1/10W 1lov
, _=PP3V3 S3 P3V3S3FET ' - {/’—\\\ NECES weLgE 1 xo% LOADING 100? mA (EDP)
w0 a - —
R7812 c7811 : Te 5v SUS FET cRITICAL
Q7812 | Bl 00 0.033UF —— 3.3V S3 FET — 07840
SSM5N37F5‘;51?3 ? 20W v o SIA413DJ
2201 402 Cc7810 MOSFET SiA427 SC70-6L
RZSIO 0.01UF CHANNEL P_TYPE 8V/5V , _=PP5V_S5_P5VSUSFET =PP5V_SUS_FET ,
2[6” sk P3V3S3_EN_L 1“V<7v2 P3V3S3_SS 1|2 - ) | JEN
o Comy—=B3v3s3 BN e 3! RDS (ON) 31 mOhm @1.8V 1271
4 o 'R7842 C7841: T
201 o LOADING 1.608 A (EDP) Q7822 o3 220K 0-033UF o 5V SUS FET
= SSM6N37FEAPE Iy ow v, -
sors63
L3601 R 020 c7840 MOSFET sia427
Z 8_‘3 0-01UF CHANNEL P-TYPE 12V/8V
5(c " sfz P5VSUS_EN_L 1«]!» P5VSUS_SS 1|2 -
@ o p—=P5V_3V3_SUS| EN L ow X8 RDS (ON) 29 mOhm @4.5V
M 16V
201 CERM LOADING 100? mA (EDP)
1.5V S3/S0 FET CRITICAL
CRITICAL R7 8 4 1
7 =PP1V5_S3 P1V5S3RS0_FET 5 A4 OV SO FET Q7860 PP5V_SO0_FET R 1 0 2 =PP5V_S0_FET
, _=PP5V_S5_P1V5DDRFET . DMP2018LFK win L INEWIoTaTD. s0wn VVV —= ’
DFN2563-6 VoLTagEazy D 0r oM »14451 u
c7801 1! 402
0.1UF
208 - =PP5V_S3 PS5VSOQOFET
10V 7 = = 2
an 2 voo APN 37650928 ) 2 2 5.0V SO FET
U7801 § R7862
= Cc7861 : T MOSFET TPCP8102
= SLG5AP020 '2 CRITICAL € 20K 0.033UF —— ©
N P1V5CPU_EN 2 lon TDEN 05 20W s =T CHANNEL P-TYPE
s D R7801 7801 o
} CRITICAL ; b Aol EDMC2514SDC 2201 o C7860
SHDN* [e 1 2 1 POWER33 R7860 0.01UF RDS (ON) 18 MOHM @4.5V
NO STUFF .| & P1VSSOFET GATE 5% " P1VSSOFET_GATE_R P5VOSO_EN_L . AN - P5V0S0_SS e LoApING 1.678 A (EDP)
Cc7802: Heorr L1, criTICAL " = I
4.70F —— pd_8 R7850 i
R\ THRM PP1V5_S3RSO_FET R 1 2 =PP1V5_S3RS0O_FET, n o
N @ MINLINEWIDTH=0.& MM e 07802 |23
1206 SSM6N37FEAPE
- P1V5S3RS0_RAMP_DOpy « 56 sz

1.5V S3/S0 FET

MOSFET PQFN2X2
CHANNEL N-TYPE

RDS (ON) 9.4 mOhm @4.5V
LOADING 5 A (EDP)

« m>—=P5VS0_EN

p—
SYNC MASTER=K21 MLB
R I

SYNC DATE=07/28/2011
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S5 Rail Enables & PGOOD

62 7 =PP3V3 S0 _VMON

= -~
., =PP3V42 G3H PWRCTLInternal pull-ups 100K +/- 20% . e | oeomeemm | omsmmee | mone | oeomee | mamers | mare
Run (50) x 1 1 1 1 1 1 R7913
%7 401 - CRITICAL Steep (538) L L L L L 1 ° 2 ) (OD—BM SLP S4 L. 1APA 2 psvss EN 55
. P 4 A5 31350107 P3v3S5 EN Ey—— o T T T T T o MAKE_BASE=TRUE MAKE_BASE-TRUE
6. 2 MAKEfBASE:mE Deep Sleep (S4AC) 1 1 1 0 0 [ 0
53R Uu7941 — =P3V3S5_EN oo s1eon (54) o T T o o o o
SLG4APO 1 2 — _ [S——— 1 1 ) ) ) ) ) PLACE_NEAR=U7300.16: 6mm 0.068UF
TDFN Deep Sleep (S5) 0 1 0 0 0 [ 0 2 Rs?lgxl 1 ?71?(12 2 1gv
MC PM G2 EN 2 |l our A4 [ — togale 3nz o o o o o o 2520w 5% G
@ 17200
OD-WARE BASE=TRUE I P57 So——(oo 0] D?(ECSV:;V:; [eTpyr— p o o o o o 0 e 5
., =PP3V3 S5 PWRCTIL 6 =
Threshold: ?2? ss 62 7 _=PP3V3 S5 PWRCTL . PLACE_NEAR=Q7812.2:6mm
DLY > 10 ms ) c7970 * PI_SLP_S5_L+ 100K pull down on POH page u7970 DP S4 Power Enable P3V3S3 EN _ — =Pp3v3S3 EN o
S5PGOOD_DLY 7 8 S5_PWRGD o-tur Jarve1aas VAR BASESTRUE =
= MAKE_BASE=TRUE - o @ o se 5o r soteol -DDRREC EN DRREG_EN s6
1C7941 S5 PuRGD (01d RSMRST PWRGD) > SHC o 2 ’ =i oD < PLACE_NEAR=U7300.16: 6mm PLACE7NEM:Q7BIZ.2:BME§ 5 39 40
n -
ig ol SMC——>PM I;:w pwzlc‘;\z B ) L piviss o @ 1C7910 1C7912
2% %—CERM T = —— 0.470F —— 0.47uF
) 4 NOSTUFF
w2 a rp——
D R7915
= 0
CPUVCORE ENABLE
R7974
2 52 41 25 25 _ALL_SYS PWRGD 1 2 CPUIMVE VR ON _prom, 7
lfz%ow PLACE_NEAR=U7400.1:5mm S0 ENABLE
26 R7978
e D PM_SLP_S3_L , oo PM_SLP 83 R
4 MAKE_BASE=TRUE
I;D,gf.gw (PM_SLP_S3_R L)
3.3V/5.0V Sus ENABLE 2 | r7986
2 §; 87 2) R7981 R7988 1
e 7 =PP3V3_S5_PWRCTL , —PP3V42_G3H_PWRCTL 5% 20K 39K ?s{ K
PLACE_NEAR=U7940.5:2.3mm & h/E?DW V20w V20w S 1/D,12F0W
i : C7943 * Eot i o, 204
S0 Rail PGOOD (BJT Version) 0.1UF 5 “{R7931 PLACE_NEAR=U7600.3:6mm | PLACE_NEAR=U7770.3:6mm | PLACE NEAR=U7720.5:6mm
108 10K PLACE_NEAR-U7100.15:6
X5R 2 vce — =
=PP3V3_S5_VMON 201 U7940 § 15;;2;’"’ DE:A?éiaslxosEEERUE S
7 — = 74AUP1G3204 | 201
_ S0 R7956" SMC_BATLOW_L:100K pull up on SMC page = SOT891
SMC BATLOW L 1la CHGR_VFR] P1V5S0_EN — =P1V5S0_EN
150K = o mD— 07931 p-CHCR VERGTD =2 P ARE. BASE-TRUE = o
1
1?;(95 1 1/20w ALL_SYS PWRGD 15 25 41 52 62 EN Sss?fsslsii‘; |2 3 1V05_S0_LDO_E; o
2012 4 SUS EN — =P5v_3v3 SUS o CPUVCCIOS0 EN [ CPUVCCIOSO
200 SOEGD C PM_SLP SUS L 6 * * ms—‘g“g‘i“— s K4 PUAKE_BASE=TRUE — POVECIOS0_ENpm -
¥E R7953 v I = H PVCCSA_EN — -PVCCSA BN  pmm a
2 1K MAKE_BASE=TRUE
VHON 3V3 DIV 1AAA,2 VMON Q2 BASE © <« GND " =
1l ” s
5% 2 2 - .
'R7952 A Q7950 PLACE_NEAR-U7100.15:6m) PLACE_NEAR-U7600.3:6mn | PLACE NEAR=U7770.3:6mn :”é;";ﬁé"g"“‘“‘“
201
7.15K 5 —%%|asMcc0179 = 107987 1C7981 17988 -
% 02 e NO STUFF i B 4 i JATU
1/ 200 DFN2015H4-8 .47UF 0.47UF 0.47UF 100,
R7954 8 — R7917 sy a5y sy 2 cimmxsr
2201 1K NC ¥——il = . 2 Cirm-xsk 2 Cirm-xsk 2 Chmu-xsr 402
62 7 =PP1V5_S3RSO_VMON 1A AN 2 VMON Q3 BASE 1 2 CHGR VFRQ Generation 402 402 402
- Q3
= PP1V5_S3RS0 X
- — 1/20W CRITICAL] 1/20W J_
MF 2 MF
NC X¥— =
20 3.3V SUS Detect =
04 NO STUFF VFRQ Low: Fix Frequency
1 I R
ngﬁd stufde793€4to sa%%?gy 5{7930 VFRQ High: Variable Frequency
power down timing 5e o, _=PP3V3_ S5 PWRCTL =PP3V3_SUS_PWRCTL , .,
7 Y © 35352809 up2%" PLACE_NEAR=U7930.6:2.3mm
1720w SOPGD_BJT GND R 2201 N9nS§afE,C793L, 12ms Cc7930 1 .
201 Worst-Case Thresholds: . 0.1uF R7933
u7930 nse input 10% 100K
R7957! PR23R.T8"ES 1UBYE 6:3Y 2 5o
Q2: 0.XXXV 100 5h 17200
03: 0.640V ol CRITICAL 1 201,
3.3V w/Divider: 2.345V o VoD -
Q4: 0.660V 2 _
62 7 _=PP3V3_SPUS PWRCTL S|SENSE  {J793() RESET* 31 PM_RSMRST J oD
= TPS3808G33DBVRG4
, =PP3V3_S0_PWRCTL S4_PGOOD_CT 4 |cr 50T23-6(90KM_&* 3 PM_RSMRST_L goes to U1800.C21
. . . - IPHy
S0 Rail PGOOD Circuitry R7967" b
10K 1C7931 .
(ISL Version in development) 1/28% 1000PF WLAN Enable Generation
NO STUFF e 108 "WLAN" = ("S3" && "AP_PWR_EN" && ("AC" || "s0"))
P1V5S0_PGOOD from U7710 R7968 2 X7RICERM NOTE: S3 term is guaranteed by S3 pull-up on open-drain AP PWR EN signal.
Thresholds: 100 2 = -
VDD 2 7:;4‘, 3.010V 57 CPUIMVP_AXG PGOOD 1 2 | NO STUFF
: . -3. O A\ Z— |
o siei oy gy : e o
20 -9 P1V8S0_PGOOD 1 2 =
V4MON: 0.572V-0.630V L SUS PGOOD MR L s
R7965 1750w 92
62 7 =PP3V3 S0 JMON , 100 MF 2N700%Zv % % Unused fet
, =PP5V_S0_VMON 5 £3V385_PGOOD N 201 » S0T-363
SOPGOOD_ISL )
sopGoop_1sL "’ SOI;Vi"ON 57960 lggl)w R7lgool 2 10 y—AP_PWR_EN
_ _ |
R79601S —PRIVOS5 SC 0.1§U1=:_ 55 [TM)-B5YS3 PGOOD 1 2 1 (AC_EN_L)
6.04K SOPGOOD_[ISL  °33Y 2 o[~ o
12 R7972 o DD 261 R71c?064 AC_EN_L SYNC MASTER=J13 MLB_NON POR SYNC DATE=11/10/2011
2015 6.04K Uu7960 59 [IE)-CBUVCCIOSO0 PGOOD  ° ~ 1AAA 2 %7920 (Zimayueom — -
120 ISL8B042IRTEZ R7963 120w 2N7Q02Pr 8- Power Control 1/ENABLE
201, TDFN EH
PS5V DIV VMON 3 VZMONCRITICA(LIISJ‘RJ)DLX ne [ID-BVCCSA_BGOOD _IAAA 2 201 Rb’b%‘b
SOPGOOD_ISL p—— o 5 lvamon o 0 Apple Inc 051-9277 | D
R79611 L 6 S0PGOOD_ISL g ALL_SYS_PWRGD_R MF 4z a1 17 1/20wW pPp .
SPPGOOD TS| 1V05_DIV_VMON V4MON RST* 201 MF ®
15’5 R7971t| sopcoop ¥SL 201, . 2.8.0
1/200 12.4K R7973 GND THRM_PAD oon TSI (PM_SLP_S3_L) NOTICE OF PROPRIETARY PROPERTY:
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PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
51850829 1 CONNTWIN-AX,P=0.4, 308, W-BOSS , HF 39000
LCD Connector
Internal DP Connector: 51850787
OMIT_ TABLE
CRITICAL
J9000
CABLINE-CA
P-RT-SM
- i 3
R9061 Pull-ups on panel side, 65 ¢ _PPVOUT_SW_LCDBKLT, —)
o 4.7 kOhm to 3.3V —
44 ETy—=12C_TCON_SDA LAAAZ s 12C_TCON_SDA R o
2
120w NCX—0O
e 1o
201
4
T__o
5
NCX¥—O
R9062 65 6 LED_RETURN_6 § o)
5 L0, 2¢ TCON SC P LED_RETURN_ 5 1o
D—=I2€ T L I2C_ T« L R
aa C_TCON_SC AN 3 N o6 LED_RETURN 4 tlo .
5% [ i e — LED Backlight I/F
17200 P LED_RETURN 3 °lo
e
CHECK IF LVDS_IG_PANEL_PWR GLITCHES ON POWER UP 201 o ¢ (ODT}—LED RETURN 2 wlg VAN
65 ¢ (QUT}—LED RETURN 1 j: o
NCX—O
R9060 NS
CRITICAL 9 DP_INT HPD 1,\/g/\/z s DP_INT HPD CONN 10 |
, _=PP3V3 S3 ICD U9000 v - \/
FPF1009 17201 o
weED-332-a10 L9004 151 5| pisplayport 1/F
° (OD—LCD_IG PWR EN 10N FERR-120-OHM-1.5A 201 vlg
2|VIN_1 T 1|4 PP3V3 SW LCD UF 1 2 o s PP3V3 SW LCD 18
VN vouT_ MIN_LINE_WIDT! MM MIN_LINE WIDTH=0.30 MM I o o
MIN NECK_WIDTH=0.20 MM 0402-1F MIN NECK_WIDTH=0.20 MM o)
3IVIN_2 VOuT_2| VOLTAGE=3.3V 9015 : 1R9070 VOLTAGE=3 .3V DY
oo TR Cc9024 1000PF 100K 65 ¢ DP_INT AUX CH C N 2145
B 0.1UF x7recomm 2 2208 s ¢ DP_INT AUX CH C P 214
R9011;1< 1 C9009 c9011 109012 o6 9¢TT)—DE_INT_AUX CH N L2 (DP_INT_AUX_CH C_N) 0201 L 01 210
o 0.1UF — — 10UF Ll 66 6 DP_INT ML_F_P<0> 2l
vy 6.3, 2 & T6v Cc9025 = 65 ¢ DP_INT ML _F_N<O, 25
5 & R 0. w2
P DP_INT AUX _CH P | |2 (pp TNT Aux cH c By o
D 1 == === NCXH0
108 28
NCX—O
= C9020  xsnocenn 25
0. 10F 201 PLACE Ngm:”aooizs_;l 'R9018 - O
DP_INT ML _P<0> L2 °©
e O 1 1 M 1M
10% 5% 5% 33
16v Cc9021 1/20W 1720w o
b u.llluF 201, 2201 210
DP_INT_ML_N<0> ! 2 LAFE_NEAR=79000.24} lmm 35
o 5 I N N<0 il d 2 2
108 O
7
xsm-cor D
201 38
020 o
39
40 o
41 o
O
32
PLACE_NEAR=J9000. 14 :2mn ——
R9050" 'R9080 Prace Nehr=39000.3:2mm
100K 100K 1
17200 zow 1000PF ——
e e soe
201 5 2201 coG-cERM 2
603
W:K2l MLB SYNC _DATE=07/28/2011]
———
Internal DisplayPort Connector
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7

3

3.3V/HV Power

MUX

61

7

PP3V3 SW_TBTAPWR

V3P3 must be S4 to support
wake from Thunderbolt devices. €9420 ! R9429’
0.1UF —— 100K
, _=PP3V3_S4 TBTAPWRSW 10% o
Nominal Min Max XSR_Cooy 2 17200
IV3P3 1100mA 1030mA 1200mA 0201 ol = z‘é‘fz
CRITICAL CRITICAL IHVSO  890mA  830mA  930mA ( 15V, 12W mini )
assumes B minimum
c9487 ! C9480 ! 1C9481 bD TBT A BIAS 6
100UF hd 22UF — —— o0.1UF IHVS3 890mA 830mA 930mA (assumes 3S, 9-12.6V, 7.5-11.7W) CRITICAL VOLTAGE=3.3V
208 S8 T T U9420
pory-sany 2 XSR-CERH-1 2 2 sr-cerM PP3V3_SW_TBTAPWR e SIGNAL_MODEL=TBT_ MUX CBTL05023 Cc9425
CasE-B2-sM 003 ' HIN LINE WIDTH=0.38 MM HVOEN 0.1UF
19 v3p3oum 18 MIN NECK_WIDTH=0.20 MM 51 (Imy—IBL A CIO SEL 1 IBIASIN BIASOUT| 2% 1%
20 Jvars VoLTAGE-3 .3V -
, _=PPHV_SW_TBTAPWRSW 12 PPHV_SW_TBTAPWR 25 [TMy—DE_AUXIO EN 2 |AUXIO_EN 0201
18.9v M 6 our([14 ] MIN LING WIDTH-0.38 MU C9430 e —
: ax > v VoLTagEaToy T or20 M 70 3a(ETy—DP_TBTPA AUXCH C N I 0. 107 1 ol 70 DP_TBTPA_AUXCH N 7 |aux- =
Cc9485 ¢ 1 C9486 1 C9411 70 4 ETy—DP_TBTPA AUXCH C P . KoR-cERM 0201 70 DP_TBTPA AUXCH P 8 |aux+ AUXIO-| 23 DP_A AUXCH DDC_N 61 70
Cc9415 ! c9410 CRITICAL 0.1UF 1L_C9431 e r
3 11 1oe v AUXTO+| 22 DP_A AUXCH DDC_P o 70
4’7}{5 0.1UF 9410 108 0.1UF XSR-CERM 0301 +(ET>—DB_TBTSNKO_DDC_DATA 4 |ppc DAT L ot v~
2 - TBT: RX_1 Bias Sin
ooy 2 2V, CD32£EQ£AORGP xR s (Tmy—DB_TBTSNKO_DDC_CLK 5 |bpc_crk —
0603 102
1 1 6 8
6 [RsvD RSVD| 15 94321 |2 51 (QU—IBT A CONFIGL BUF 16_|ca_DETOUT ca_pET| TBT A CONFIG1 RC 6
52 [Ty =TBIAPWRSW _EN 5 [en ISET_v3P3 8 TBTAPWRSW_ISET V3P3 70 5 [IWy—DP_TBTPA ML C P<1> | 0.22UF 208 S;SYI 70 DP_TBTPA ML_P<1> 11 |pps
DP_TBTPA ML C N<1> 70 DP_TBTPA ML_N<1> 10 |pp- DPMLO+|_12 DP_A LSX ML P<1> 61 70
TBT A HV_EN 11 10 TBTAPWRSW_ISET_ SO o D
26 2 I HV_EN ISET_S ] C94331 || 2 | DPMLO-|_20 DP_A_LSX ML N<1> 61 70
=TBT_SO_EN 17 | ISET s3] 9 TBTAPWRSW_ISET S3 22 1T 208 6.3v 31 (IN—IBT A LSTX 2 nsTX / /
- I 0 " 0.22UF 208 63y BT A LSRX UNBUE 5 rer TBT: LSX_A_R2P/P2R (P/N)
GND THRM TBTHV:P15V TBTHV: P15V 61 7 _PP3V3 SW_TBTAPWR
Fob 'R9411 'R9412 TBT A DP_PWRDN s |bp_pD
il I ) I i1 ] 22.6K 36.5K
il 1% 1% CRITICAL DP_TBTPA HPD 12 |HPDOUT HPD| Y7 TBT A HPD 6
1/20W 1/20W
2201 , %01 Hgﬁg? . GND_THMPAD .
sores1 0 R9426 af o o R9428
vce 1y “ “ 100K
TBTAPWRSW_ISET SO_R 54 (OUM—IBT A LSRX 4 a3 120m 2 ow
uF uE
Y =8B 201 201
TBTHV:P15V TBTHV:P15V BLL 2 2
1 1
R94 13 R94 14 Single-fault protection cls v o
22.6K 22.6K L .
requires two R’s per HV
1/20W 1/20W . ~
MF MF ISET_Sx with CD3210.
2012 2201 . N
single R on ISET V3P3 OK.
L ILIM = 40000 / RISET
For 12V systems: L9400 Cc9405
FERR-120-OHM-3A 0.01UF
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION N { Y Y Y \ N ) PP3VIRHV SW TBTADWR PRTACONN 1 C 12
MIN LINE WIDD MIN LINE WIDTH=0.38 MM 1
11850145 2 RES,MF,1/20W,17.8K,1,0201 R9410,R9413 TBTHV:P12V 0603 MIN_NECK_WIDT! MIN NECK_WIDTH=0.20 MM 10%
C9400 * VOLTAGE=15V VOLTAGE=18.9V. 43
11850145 2 M, 1/20W,17.8K,1,0201 R9411,R9414 TBTHV:P12V J 1 XSR-CERM
e/ X : 0-o1ur —— R9401 35 P
Nominal Min Max crrcomn 2 % Both C's)
L 0402 1/20W (0-18.9V) C94701 12
IHVS0/S3 1120mA 1090mA 1170mA (12W minimum) ME . )
2201 9400 TBe Sur pad DP Dir TBT Dir 0.220F | [ 7 o L_TBT A R2D C P<0> am 7
For g pads
: TBT_A_R2D_P<0> TBT_A_R2D_C_N<0>
GND_VOID=TRUE TBTACONN 20 RC (30 5, 17 & 19) o= o= 2 C94711 |2 I 4 70
o GND_VOID=TRUE - P 70 TBT A R2D N<0> é 0.220F | | R
(Both C’s) o= o= xon o201
Cc9474 e CRITICAL BT TX O
TBT_A_D2R_P<0> I 0.470F 1 o TBT_A_D2R_C_P<0> - - J9400 P TR
oo : o - - cos01 :
70 34 TBT A D2R N<O0> . C9475 12 70 TBT A D2R C_N<O0> - - 0.010F —— MDP-J11
0.470F | [ omony GND_VOID=TRUE GND_VOID=TRUE . DP Dir wE T F-RT-TH Cc9406
| A TBT Dir X7R_com 2 0.01UF - y
R9494 R9495 e TBTACONN 7 C e aNp_vorp=truz aNp_vorp=truz
1K 1K =T 1 1
X B T Lo T e 10 R9470 R9471
1720w 17200 2 1 VOLTAGE=18.9V % 470K 470K
200 o OHOT_PLUG_DETECT GND O 3 K5R_CERM 20w
2 2
OCONFIGL  mi._LANEOP O1-2
R9478 470K 1 2 O CONFIG2 ML_LANEON O _
AN\ — 13 = 7 (0-18.9V)
C94781 || 2 o 420 O GND GND O L
70 54 (TXy—DE_TBTPA ML C_P<3> I o220 | [ T o L o DP_TBTPA_MIL_P<3> —— - 12 OML_IANE3P i, raneip O il - - DP_A_LSX_ML_P<l> 6 70
70 2 I DP_TBTPA ML C N<3> ) C94791 |2 ] 70 DP_TBTPA ML _N<3> St - " OML_LANE3N M1, LANEIN O 3 = - DP_A LSX ML N<l> 64 70
T R
0-220r | [ G TBT: Unused T R9479 470K i AAN,2 oS GND O—— TBT: LSX_R2P/P2R (P/N)
W s O AUX_CHP ML_LANE2P O -
> QAUX_CHN ML_LANE2N O 1
L 29 | 5pp_pwr RETURN O—+—+2
'R9499 GND_voTo=rRUE
2.2K CRITICAL \ SHIELD PINS } Both C’s)
5 54 SIGNAL_MODEL=TBTPIN C94721 |2
GND_VOID=TRUE 17200 17200 GND_VOID=TRUE
e e b [~ fo b | b Gzzor | | =T _TBT A R2D C P<1> am o o
(Both C’s) 201 , , 201 (Both D’s xm 020
c9476 1|2 GND_VOID=TRUE GND_VOID=TRUE D9498 R R - - o TBT_A_R2D_P<1> C9473.1 |2 TBT_A_R2D_C_N<1> am o
70 34 TBT A D2R P<1> I 0.470F | [ oo 1 70 TBT_A D2R C_P<1> BAR90-02LRH Tste—z-7 Lzo TBT A D2R1_AUXDDC_P - - - ;0 TBT A _R2D N<1> L 0.220F | | T
70 34 TBT A D2R N<1> . C9477 1]z ; 70 TBT A D2R_C_N<1> D9499 N . (7o TBT A D2R1 AUXDDC N - S —
0-470F | [ et BARO0-02LRH TP a7 4 — GND_voTD-TRUE GND_voTD-TRUE
= 1 1
CRITICAL R9472 R9473
470K 470K
st se
_5%- - 1720 1/20
650NH-5%-0.430MA-0 . 520HM 514-0818 /20w /20w
D_VOID=TRUE 201 201
7o s _DP_A_AUXCH DDC P 2 1 enpvo v P 220 220
-
70 ¢4 _DP_A_AUXCH DDC_N . 0603 )
SIGNAL_MODEL=EMPTY
CRITICAL 470k R’s for ESD protection
C9498 * 1C9499 > P
30PF —— 30PF L9499 on AC-coupled signals.
52 —— 650NH-5%-0.430MA~0 . 520HM -4
sov 5 sov
C0G-NPO C0G-NPO
o402 o402 GND_VOID=TRUE
SIGNAL_MODEL=EMPTY
61+ _TBT_A HPD .
SYNC MASTER=J11 MLB SYNC DATE=10/03/2011
lmsmzr ———
62 _TBT A CONFIG1l RC C9402 1 DP Source must pull
TBT A CONFIG2 RC . 0.01UF down HPD input with Thunderbolt Connector A
19 R greater than or equal
f f 1 HOR-GESY to 100K (DPvl.la). Appl In 051-9277 | D
R9452 R9451 9494 1 L 9495 R9441 pple c.
1M 1M 100K
o E 330PF b = sink HPD range: i<} 2.8.0
1/200 1/200 17200
r e cononty e High: 2.0 - 5.0V NOTICE OF PROPRIETARY PROPERTY :
201, , 201 CeRy , 200 Low: 0 - 0.87
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=PPBUS S0 LCDBKLT

F9700
3AMP-32V-467

PPBUS SO LCDBKLT FET

MoSFET FpC638APZ
crawNEL p-TYPE
RDS (ON) 43 mohm e4.5v
cRITICAL
09706 LOADING 0.65 A (EDP)
FDCe38APZ_SBNS001
R PPBU: W_LCDBKLT PWR 8 65

PPBUS SO LCDBKLT FUSED -

BOTTOM

WIN_LINE_WIDTH=0.4 mn

14

VOLTAGE=12.6V

concom 2 CRITICAL CRITICAL
os02 L9701
15UH-2.8A D9701
sop-123
LCDBKLT EN DIV - .A5:3mm
s _=PPBUS_SW_BKL ! | B PPBUS_SW_LCDBKLT PWR_SW A N] x o P NERRTUSTO1 A . PPVOUT_SW_LCDBKLT 66
CRITICAL MIN_LINE WIDTH=0.5 MM | MIN_LINE W: .5 MM
Cc9712 : 1 C9713 PIMBO53T-SM MIN _NECK WIDTH=0.150 MM CRITICAL CRITICAL  MIN_NECK _WIDTH=0.375 MM
' VOLTAGE=50V = VOLTAGE=50V
R9789 Lour 0 10F SUTTCH NODE-TRUE RB160M-60G 1C9796 1Cc9797 1C9799
10% 10% DIDT=TRUE 220PF —— 10UF 10UF
25v , 25V 0% —— 10% 10%
X5R X5R 5 50V , 50V L, S0V
805 402 X7R-CERM SR X5R
PLACE_NEAR=L9701.1:3mm PLACE_NEAR=L9701.1:3mm 0402 1210-1 1210-1
PLACE_NEAR=D9701.2:5mm
PLACE_NEAR=D9701.2:3mm
- PLACE_NEAR=U9701.D1:5mm PLACE_NEAR=U9701.D1:3mm
9707 |2( C9710 * 1C9714
SSM6N1SFEAPE 1UF —/— —— 0.01UF
= | UF = —— 0.
25v 1ov
}— X5R 2 xsm XW9720
603-1 201 sm
NG PPVOUT SW_LCDBKLT FB 1 5 a 2
e s ; _=PP3V3 S0 BKL_VDDIO VOLTAGE=50V
. MIN LINE WIDTH=0.1 MM PLACE_NEAR=C9797.1:5mm
N LCD BKLT BN PLACE_NEAR=US701.C4 : 4mm MIN NECK WIDTH=0.1 MM -
0 e — LCDBKLT DISABLE L
Cc9711
0.1UF ——
108 ——
6.3V 2
SSMEN1SFEAPE X5R
sorses 201
25 [TR)—BKLL PLT RST L
3 a b3
VDDIO VLDO VIN
U9701
25-BUMP-MICRO
BKL_VSYNC R 2 | VSYNCRITICAL SW_0O[ Bl
— BKLT : PROD
BKL_FLTR c2 sW_1
R9741 FILTER R9717
10K I PLACE_NEAR=U9701.ES: 10mm 0
1 2 BKL_ISET B | 1sgr 9 FB| 25 - 1 2 LED_RETURN_1 s
120 mm
4 [I)—=I2C BKL 1 SCL 1/200 BKL_FSET 84 [pspr P MIN_NECK_WIDT! ° 1160
M BOTTOM MF-LF
R9757 > BKL_SCL 2 | scrk 55 BRI ISEN1 N
1 :
41{gry—=12C BKL 1 SDA II\/Q/\/Z BKL_SDA s | gpa ouT BKLT : PROD
» . " ouT2| P5__ BKL_ISEN2 R9718
Addr: 0x58(Wr)/0x59 (R 5%
(Wr) (Rd) 1/200 BRL_PWM 24 | pM ouT3| €5 BKL_ISEN3 PLACE_NEAR=U9701.D5: 10mm 0
e - AAAZ LED_RETURN 2 i
201 LAANZ—s BKL_EN 23 | EN ouT4| B3 BKL ISEN4 HIN LINE_WIDTH=0.5 mm MIN_LINE WIDTH=0.5 mm
MIN NECK WIDTH=0.20 mm ) MIN NECK WIDTH=0.20 mm
65 s _PPBUS_SW_LCDBKLT_PWR R9731 ouTs| 2 BKL_ISENS R 116w R
N TP_BKL_FAULT S3 | FauLT o BOTTOM e
200K R9715 [PLACE_SIDE=BOTTOM ouT6 BKL_ISEN6 402
1% =
17200 100K BKLT : PROD
e Py w o BE
R9704 2o Lrzow A A Al R9719
33 - .c5:10mm 0
s LCD_BRLT PWM 1 2 220t g B £ % PLACE_NEAR=U9701.C5:10: AAN LED RETURN 3 oD 5 &
m VVV 1 MIN LINE WIDTH=0.5 mm MIN_LINE WIDT
o - ok - MIN NECK WIDTH=0.20 mm Ny MIN_NECK_WIDT!
wm=9 . E ol 2 =2 IR W NECK_]
e 1 c9704 = P o e A= sorrow  we-Lr
201 i ot see| spec for others 07
N I_LED=20.3mA BKLT : PROD
B !
NPO-COG 1. 1 1.
o1 R9755 R9716 R9714
10K 90.9K 18.2K - LE3:10mm
10 K 18 PLACE_NEAR=U9701.E3:10 LED RETURN 4 o« o
1r20m 1720 17200 PLACEMENT NOTE=Keep away from noise nodes(E4, Al) A2,|B1, B2 pins) MIN LINE WIDTH=0.5 mm HIN_LINE WIDTH=0.
e e e MIN NECK WIDTH=0.20 mm MIN NECK_WIDT
L201 201, 2201 XW9710 e e
s BOTTOM
GND_BKL_SGND 1 2
& 53 BKLT : PROD
T2
R9721
PLACE_NEAR=U9701.E2:10mm 0
I_LED=369/Riset - AN LED_RETURN_5 oD - o
(EEPROM should set EN_I_RES=1) 2 .
—— W
BOTTOM MF-LF
402
BKLT : PROD
R9722
PLACE_NEAR=U9701.E1:10mm 0
] 1 LED_RETURN_6 563
IR LINE WIDTH-0.5 mm NN A o wivta=o .5 oivg
MIN NECK_WIDTH=0.20 mm o MIN NECK_WIDTH=0.20 mm
1/16w
BOTTOM MF-LF
402
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
ISYNC MASTE: K21 MLB SYNC DATE: 7/28/201])
10350198 3 RES,THIN FLIV,1/16W,10.2 OHM,0.1,0402,81 R9717,R9718,R9715 BKLT : ENG 10.2 ohm resistors for current
. LCD Backlight Driver
10350198 3 RES, THIN FLIM,1/16W,10.2 OHM,0.1,0402,8M R9720,R9721,R9722 BKLT : ENG measurement on LED strings.
Apple Inc.
i<} 2.8.0
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THE INFORMATION CONTAINED HEREIN IS THE
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WIN_LINE_WIDTH=0.4 mm
MIN_NECK_WIDTH=0.25 mm

THERE IS A SENSE RESISTOR BETWEEN

PPBUS_SW_LCDBKLT_PWR

AND PPBUS_SW_BKL

ON THE SENSOR PAGE

, _=PP5V_S0_BKL

*C9797 AND C9799 SHOULD BE PLACED IN T-BONE FOR ACOUSTICS

*PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.

+LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT

PLACE_NEAR=L9701.2:3mm
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CPU Signal Constraints

CPU Net Properties

H Note: CPU_8MIL and CPU_ITP can be converted

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
CPU_45s * =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CPU_27P4S * ~27p4_oHM_SE =27P4_OHM_SE =27P4_OHM_SE 0.100 MM 0.100 MM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CPU_AGTL TOP, BOTTOM =2x_DIELECTRIC ?
CPU_AGTL * =STANDARD ?
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CPU_8MIL * * CPU_8MIL_2ANY CPU_8MIL_2ANY 8 MIL
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CPU_ITP * * CPU_ITP_2ANY CPU_ITP_2ANY =4x_DIELECTRIC ?
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CPU_cOMP CPU_coMP * CPU_COMP_2SELF CPU_COMP_2SELF =6x_DIELECTRIC 2
CPU_COMP * * CPU_COMP_20THER| [CPU_COMP_20THER =10x_DIELECTRIC ?
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CPU_COMP_2SELF =4x_DIELECTRIC ?
CPU_COMP_20THER =6x_DIELECTRIC ?
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF CPU_VCCSENSE_2SELF =6x_DIELECTRIC 2
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| | CPU_VCCSENSE_20THER =10x_DIELECTRIC 2
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CPU_VCCSENSE_2SELF =4x_DIELECTRIC ?
CPU_VCCSENSE_20THER =6x_DIELECTRIC ?

PCI-Express Interface Constraints

back to TABLE_SPACING_RULE

once rdar://10308147 is resolved

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
PCIE_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
CLK_PCIE_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
PCIE Clock Spacing
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CLK_PCIE CLK_PCIE * CLK_PCIE_2SELF CLK_PCIE_2SELF =6x_DIELECTRIC ?
CLK_PCIE * * CLK_PCIE_20THER| [CLK_PCIE_20THER =10x_DIELECTRIC ?
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
CLK_PCIE_2SELF =4x_DIELECTRIC ?
CLK_PCIE_20THER =6x_DIELECTRIC ?
CPU PCIE Spacing
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
PCIE_CPU_TX PCIE_CPU_TX * PCIE_TX2TX PCIE_TX2TX =5x_DIELECTRIC ?
PCIE_CPU_RX PCIE_CPU_RX * PCIE_RX2RX PCIE_RX2RX =5x_DIELECTRIC ?
PCIE_CPU_TX *_CPU_TX * PCIE_TX20THERTX | [PCIE_TX20THERTX =5x_DIELECTRIC ?
PCIE_CPU_RX *_CPU_RX * PCIE_RX20THERRX | [PCIE_RX20THERRX =5x_DIELECTRIC ?
PCIE_CPU_TX *_CPU_RX * PCIE_TX2RX PCIE_TX2RX =7x_DIELECTRIC ?
PCIE_CPU_RX *_CPU_TX * PCIE_RX2TX PCIE_RX2TX =7x_DIELECTRIC ?
PCIE_CPU_TX *_TX * PCIE_20THERHS PCIE_20THERHS =6x_DIELECTRIC ?
PCIE_CPU_RX *_TX * PCIE_20THERHS PCIE_20THER =5x_DIELECTRIC ?
PCIE_CPU_TX *_RX * PCIE_20THERHS
SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT
PCIE_CPU_RX *_RX * PCIE_20THERHS S
PCIE_TX2TX =2.5x_DIELECTRIC ?
PCIE_CPU_TX * * PCIE_20THER — =
PCIE_RX2RX =2.5x_DIELECTRIC ?
PCIE_CPU_RX * * PCIE_20THER — =
PCIE_TX20THERTX =4x_DIELECTRIC ?
PCH PCIE Spacing
PCIE_RX20THERRX =4x_DIELECTRIC ?
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
- —— PCIE_TX2RX =6x_DIELECTRIC ?
PCIE_PCH_TX PCIE_PCH_TX * PCIE_TX2TX
- - - - — PCIE_RX2TX =6x_DIELECTRIC ?
PCIE_PCH_RX PCIE_PCH_RX * PCIE_RX2RX
- = - = — PCIE_20THERHS =4x_DIELECTRIC ?
PCIE_PCH_TX *_PCH_TX * PCIE_TX20THERTX
- - - = — PCIE_20THER =3x_DIELECTRIC ?
PCIE_PCH_RX *_PCH_RX * PCIE_RX20THERRX
PCIE_PCH_TX *_PCH_RX * PCIE_TX2RX
PCIE_PCH_RX *_PCH_TX * PCIE_RX2TX
PCIE_PCH_TX *_TX * PCIE_20THERHS
PCIE_PCH_RX *_TX * PCIE_20THERHS
PCIE_PCH_TX *_RX * PCIE_20THERHS Note:
PCIE_PCH_RX *_RX * PCIE_20THERHS
PCIE_PCH_TX * * PCIE_20THER
PCIE_PCH_RX * * PCIE_20THER

SOURCE: 471984_Chief_River MS_PDG_1.0 and the

spacing rule is adjusted per SI team feedback.

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING
DMI_S2N PCIE_80D PCIE_PCH T DMI_S2N_P<3:0>
DMI_S2N PCIE_80D PCIE_PCH T DMI_S2N_N<3:0>
DMI_N2S PCIE_80D PCTE_PCH R DMI_N2S_P<3:0>
DMT_N2S PCTE_80D PCIE_PCH_R DMI_N2S_N<3:0>
FDI_DATA PCTIE_80D PCTE_PCH R FDI_DATA P<7:0>
EDI_DATA PCIE_80D PCIE_PCH R FDI_DATA_N<7:0>
CPU_45S CPU_AGTT. FDI_FSYNC<1..0>
CPU_455 CPU_AGTL FDI_LSYNC<1..0>
CPU_45S CPU_AGTL. FDI_INT
CPU_PECT CPU_45S CPU_COMP CPU_PECI
PM_SYNC CPU_45S CPU_AGTT. PM_SYNC
PM_MEM_PWRGD CPU_45S CPU_AGTT. PM_MEM_PWRGD
CPUL_458 CPU_ITP XDP_DBRESET L
CPU_45S CPU_TITP XDP_CPU_PRDY_ L
CPU_455 CPU_ITP XDP_CPU_PREQ_L
CPU_27P4S CPU_COMP EDP_COMP
CPU_27P4S CPU_COMP CPU_PEG_COMP
CPU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<0>
CPU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<1>
CPU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<2>
CPU_455 CPU_ITP CPU_CFG<11..0>
CPU_CATERR_T. CPU_45S CPU_AGTT. CPU_CATERR_L
CPU_45S CPU_AGTT. CPU_VCCIO_ SEL
CPU_PRQCHQT T CPU_45S CPU_AGTT. CPU_PROCHOT_L
CPU_PWRGD CPU_45S CPU_AGTT. CPU_PWRGD
PM_THRMTRTP_T, CPU_45S CPU_8MTT PM_THRMTRIP_ L
DMT_CLK100M CLK_PCIE_80D CLK_PCIE DMI_CLK100M_CPU_P
DMI_CLK100M CLK_PCIE_80D CLK_PCIE DMI_CLK100M_CPU_N
DPLI,_REF_CLK120M CLK_PCIE_80D CLK_PCIE DPLL_REF_CLKP
DPLI,_REF_CLK120M CLK_PCIE_80D CLK_PCIE DPLL_REF_CLKN
ITPCPU_CLK100M CLK_PCIE_80D CLK_PCIE ITPCPU_CLK100M P
ITPCPU_CLK100M CLK_PCIE_80D CLK_PCIE ITPCPU_CLK100M N
ITPCPU_CLK100M CLK_PCIE_80D CLK_PCIE ITPXDP_CLK100M P
ITPCPU_CLK100M CLK_PCIE_80D CLK_PCIE ITPXDP_CLK100M N
ITPCPU_CLK100M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M P
ITPCPU_CLK100M CLK_PCIE_80D CLK_PCIE XDP_CPU_CLK100M N
DP_TDT CPU_45S CPU_ITP XDP_CPU_TDI
DP_TDQ CPU_45S CPU_ITP XDP_CPU_TDO
DP_TMS CPU_45S CPU_ITP XDP_CPU_TMS
DP_TCK CPU_45S CPU_ITP XDP_CPU_TCK
DP_TRST T CPU_45S CPU_ITP XDP_CPU_TRST_ L
DP_BPM_T. CPU_45S CPU_ITP XDP_BPM_ IL<3..0>
DP_BPM I. R CFG CPU_45S CPU_TITP XDP_BPM IL.<7..4>
(XDP_BPM_I_R_CFG) CPU_45S CPU_ITP XDP_OBSDATA_ B<3..0>
(XDP_BPM_I, R_CFG) CPU_45S CPU_ITP CPU_CFG<15..12>
(FSB_CPURST L) CPU_45S CPU_ITP XDP_CPURST_L

CPU_VCCSENSE SENSE_1TQ1_P2MM | CPU_VCCSEN: CPU_VCCSENSE_P
CPU_VCCSENSE SENSE_1TQ1_P2MM | CPU_VCCSEN CPU_VCCSENSE_N
CPU_VCCTQSENSE SENSE_1TQ1_P2MM | CPU_VCCSEN CPU_VCCIOSENSE_P
CPU_VCCTQSENSE SENSE_1TQ1_P2MM | CPU_VCCSEN CPU_VCCIOSENSE_N
CPU_AXG_SENSE SENSE_1TQ1_P2MM | CPU_VCCSEN CPU_AXG_SENSE_P
CPU_AXG_SENSE SENSE_1TQ1_P2MM | CPU_VCCSEN CPU_AXG_SENSE_N

CPU_VALSEN

CPU_27P4S

CPU_VCCSEN

CPU_VDDOQ_SENSE_P

CPU_VALSEN

CPU_27P4S§

CPU_VCCSEN

CPU_VDDQ_SENSE_N

CPU_VALSEN

CPU_27P4S

CPU_VCCSEN

CPU_AXG _VALSENSE_P

CPU_AXG_VALSENSE_N

CPU_VALSEN
CPU_VALSEN

CPU_27P4S§
CPU_27P4S§

CPU_VCCSEN
CPU_VCCSEN

CPU_VCC_VALSENSE_P

HEBPHRBER

CPU_VALSEN

CPU_27P4S

CPU_VCCSEN

(I I T o o o T I o T o

CPU_VCC_VALSENSE N

10 16

10 16

16 23

16 23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

23

12 57

12 57

12 59

12 59

12 57

12 57

12 57

12 57

12 57

CPU_SVIDALERT T. CPU_45S CPU_COMP CPU_VIDALERT L
CPU_SVIDSCLK CPU_45S CPU_COMP CPU_VIDSCLK
CPU_SVIDSQUT CPU_45S CPU_COMP CPU_VIDSOUT
PCIE_CPU_MUX_R2D PCTE_80D PCIE_CPU_T PCIE_SSD_R2D_C_P<0>
PCIE_CPU_MUX_R2D PCTE_80D PCIE_CPU_T PCIE_SSD_R2D_C_N<0>
PCTE_80D PCIE_CPU_T PCIE_SSD_R2D MUX IN_P
PCTE_80D PCIE_CPU_T PCIE_SSD_R2D_MUX_ IN_N
PCIE_CPU_MUX_D2R PCTE_80D PCIE_CPU_R PCIE_SSD_D2R_P<0>
PCIE_CPU_MUX_D2R PCTE_80D PCIE_CPU_R PCIE_SSD D2R_N<O0>
PCTE_80D PCIE_CPU_R PCIE_SSD_D2R_MUX_OUT_P
PCTE_80D PCIE_CPU_R PCIE_SSD_D2R_MUX_ OUT_N
PCIE_CPU_SSD _R2D PCTE_80D PCIE_CPU_R PCIE_SSD_R2D_C_P<1>
PCIE_CPU_SSD _R2D PCTE_80D PCIE_CPU_R PCIE_SSD_R2D_C_N<1>
PCTE_80D PCIE_CPU_T PCIE_SSD_R2D_P<1>
PCTE_80D PCIE_CPU_T PCIE_SSD_R2D_N<1>
PCIE_CPU_SSD _D2R PCTE_80D PCIE_CPU_R PCIE_SSD D2R_P<1>
PCIE_CPU_SSD _D2R PCTE_80D PCIE_CPU_R PCIE_SSD_D2R_N<1>
PCTE_80D PCIE_CPU_R PCIE_SSD_D2R_C_P<1>
PCTE_80D PCIE_CPU_R PCIE_SSD D2R _C N<1>

PCIE _CLK100M SSD_P

DisplayPort tables are on Page 103

0000 0000 00 90000000 00000000 000 000000000000 0000000000000000000000000000000 000 000 000000000

PCTE_CLK100M_SSD CLK_PCIE_80D CLK_PCIE

PCTE_CLK100M_SSD CLK_PCIE_80D CLK_PCIE PCIE_CLK100M_SSD_N

DP_INT ML DP_80D DP_T; DP_INT ML _P<3..0>

DP_INT ML DP_80D DP_T; DP_INT ML _N<3..0>
DP_80D DP_T: DP_INT ML_F_P<3..0>
pe_gon De_T DP_INT ML_F_N<3..0>

DP_INT AUXCH DP_80D DP_AU DP_INT_AUX CH_C_P

DP_INT_AUXCH DP_80D DP_AU DP_INT AUX CH C N
DP_80D DP_ALL DP_INT_ AUX CH_P
DP_80D DP_AU DP_INT_AUX CH_N

DMI/FDI

PCIe SSD

DP

SYNC DATE=01/11/2017
————
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Memory Bus Constraints Memory Net Properties
NET_TYPE
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP -
z ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
MEM_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE
L _OHM_: _OHM_ _OHM_ _OHM_; _OHM_ _OHH O MEM_A_CLK MEM_72D MEM_CLK MEM A CLK P<5..0> 511 27 28 32
MEM_72D * =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF =72_OHM_DIFF O MEM A CIK MEM_72D MEM_CLK MEM A_CLK_N<5..0> 811 27 28 32
MEM_A_CTRL MEM_45S MEM_CTRL MEM A CKE<3..0>
MEM_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_ DIFF =80_OHM_DIFF | — =o= = = e ae sz
— —— i S S - = [CO—MEM_A_CTRI MEM_45S MEM_CTRL MEM A _CS IL<3..0> 11 27 28 32
. O MEM A _CTRI MEM_45S MEM_CTRL MEM A ODT<3..0> 1127 28 32
Spac ing Rule Sets O MEM_A_CMD MEM_455 MEM_CMD MEM A A<15..0> 11 27 28 32
. . " " . CO—MEM A CMD MEM_45S MEM_CMD MEM A BA<2..0> 11 27 28 32
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT PalPilot Spacing Real Spacing == = = ==
O MEM A CMD MEM_45S MEM_CMD MEM A RAS_L 11 27 28 32
MEM_DATA2SELF * =2x_DIELECTRIC ? =2x_DIELECTRIC =2x_DIELECTRIC O MEM A_CMD MEM_45S MEM_CMD MEM A CAS_L 11 27 28 32
MEM_A_CMD MEM_45S MEM_CMD MEM A WE_L
MEM_DQS20WNDATA * =3x_DIELECTRIC 2 =5.7x_DIELECTRIC =3x_DIELECTRIC = == = = e e
— — - - [CO—MEM A _DQ BYTEQ MEM_45S MEM A_paTA 0 | MEM A DO<7..0> 127
MEM_CMD2CMD * =3x_DIELECTRIC ? =4x_DIELECTRIC =3x_DIELECTRIC [CO—MEM_A _DQ BYTE] MEM_45S MEM_A_DATA_1 MEM_A_DQ<15..8> 1 27
MEM_A_DQ BYTE2 MEM_45S MEM_A_DATA_2 MEM_A_DQ<23..16>
MEM_CMD2CTRL * =3x_DIELECTRIC ? =4x_DIELECTRIC =3x_DIELECTRIC = === = == = 1..24 e
— — - - [CO—MEM A _DQ BYTE3 MEM_45S MEM_A_DATA_3 MEM A DO<31.. > o2
MEM_CTRL2CTRL * =3x_DIELECTRIC ? =4x_DIELECTRIC =3x_DIELECTRIC [CO—MEM_A_DQ_BYTE4 MEM_45S MEM_A_DATA_4 MEM_A_DQ<39 32> 1 28
MEM_A_DQ BYTES MEM_45S MEM_A_ DATA_5 MEM_A_DQ<47..40>
MEM_CLK2CLK * =6x_DIELECTRIC H =8.6x_DIELECTRIC =6x_DIELECTRIC = == = == = e
— = - - [CO—MEM_A_DQ_BYTEG MEM_45S MEM A_DATA 6 | MEM A DQO<55..48> 11 28
MEM_20THERMEM * =4x_DIELECTRIC ? =5.7x_DIELECTRIC =4x_DIELECTRIC [CO—MEM A _DQ BYTE?Z MEM_45S MEM A _DATA 7 | MEM A DO<63..56> 1 28
MEM_A_DQSQ MEM_80D MEM_A _DQS 0 MEM_A_DQOS_P<0>
MEM_2PWR * =PWR_P2MM 2 =PWR_P2MM =PWR_P2MM = == = =S e
— — - - [CO—MEM A_DQSO MEM_80D MEM_A_DQS_0 MEM_A_DQOS_N<O0> 127
MEM_2GND * =GND_P2MM ? =GND_P2MM =GND_P2MM [CO—MEM A _DOS1 MEM_80D MEM_A_DQS_1 MEM_A_DQOS_P<1> 27
[CO—MEM A _DOS1 MEM_80D MEM_A_DQS 1 MEM A DOS N<1> 027
MEM_20THER * =6x_DIELECTRIC ? =8.6x_DIELECTRIC =6x_DIELECTRIC =—= = =—=m=
— — - - [CO—MEM_A_DQS2 MEM_80D MEM_A_DQS_2 MEM A DOS_ P<2> 127
. O MEM A _DOS2 MEM_80D MEM_A_DQS_2 MEM A DOS_ N<2> 027
Memory to Power Spacing [CO—MEM_A_Dos3 MEM_80D MEM A Dos 3 | MEM A_DQS_P<3> o
[CO—MEM A _DOS3 MEM_80D MEM_A_DQS_3 MEM A DOS N<3> 1 27
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET - - - - . -
- - - — — — — [CO—MEM A _DOS4 MEM_80D MEM_A_DQS 4 MEM A DOS_ P<4> 1 28
MEM_PWR MEM_* * MEM_2PWR [CO—MEM A _DOS4 MEM_80D MEM_A_DQS 4 MEM_A_DQOS_N<4> 1 28
[CO—MEM A _DOSS MEM_80D MEM_A_DQS_5 MEM A DOS P<5> 11 28
MEM_PWR * * DEFAULT =—= = =—=m= — =
= ad [ _um_a noss uEM_gOD umM_a pos s | MEM_A_DQOS_N<5> o
. O MEM A_DQS6 MEM_80D MEM_A_DQS_6 MEM_A_DQOS_P<6> 11 28
Memory to GND Spacing [CO—MEM_2_DOS6 MEM_g0D MEM 2 Dos 6 | MEM_A_DOS_N<6> e
[CO—MEM A_DQS7 MEM_80D MEM_A_DQS 7 MEM_A_DQOS_P<7> 11 28
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET - = - - = -
— — - — — — — [CO—MEM_A_DQS7 MEM_80D MEM_A_DQS_7 MEM_A_DQS_N<7> 11 28
GND MEM_* * MEM_2GND
O MEM B CIK MEM_72D MEM_CLK MEM _B_CLK P<5..0> 511 29 30 32
LB B _ MEM_B_CLK_N<5..0>
. . MEM B _CLK MEM. 2D MEM_CLK 8 11 29 30 32
Memor B in xr A ilgnmen | — === = = — =
emory Bus Spacing Group Assignments e s crar uEM 458 — MEM_B_CKE<3..0> o
NET_SPACING_TYPEl | NET_SPACING TYPE2 | AREA TYPE | SPACING RULE_SET NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [CO—MEM_B_CTRI MEM_45S MEM_CTRI. MEM B _CS I1.<3..0> 11 20 30 32
MEM_B_CTRL MEM_45S MEM_CTRI. MEM B ODT<3 0>
MEM_A_DQS_0 MEM_A_DATA_0 * MEM_DQS20WNDATA MEM_A_DQS_0 * * MEM_20THER = == = = B A<l a0 e
L_A_DQS_| LA - — i — O MEM B CMD MEM_45S MEM_CMD MEM_B_A<15..0> 11 29 30 32
MEM_A_DQS_1 MEM_A_DATA 1 * MEM_DQS20WNDATA MEM_A_DQS_1 * * MEM_20THER O MEM_B_CMD MEM_45S MEM_CMD MEM B_BA<2..0> 11 20 30 32
MEM_B_CMD MEM_45S MEM_CMD MEM _B_RAS_L
MEM_A_DQS_2 MEM_A_DATA_2 * MEM_DQS20WNDATA MEM_A_DQS_2 * * MEM_20THER = == = = e a0 e
L_A_DQS_. A . — —APRS_ = O MEM B CMD MEM_45S MEM_CMD MEM_B_CAS_L 11 29 30 32
MEM_A_DQS_3 MEM_A_DATA_3 * MEM_DQS20WNDATA MEM_A_DQS_3 * * MEM_20THER O MEM B _CMD MEM_45S MEM_CMD MEM B WE_L 11 29 30 32
MEM_B_DQ BYTEQ MEM_45S MEM_B_DATA_Q MEM_B_DO<7..0>
MEM_A_DQS_4 MEM_A_DATA 4 * MEM_DQS20WNDATA MEM_A_DQS_4 * * MEM_20THER = === = == = "
L_A_DOS_ LA - - —A_Das_ — [CO—MEM B _DQ_BYTE1 MEM_45S MEM_B_DATA_ 1 MEM B_DQ<15..8> 1 29
MEM_A_DQS_5 MEM_A_DATA_5 * MEM_DQS20WNDATA MEM_A_DQS_5 * * MEM_20THER [CO—MEM_B_DQ _BYTE2 MEM_45S MEM_B_DATA_2 MEM_B_DQ<23 16> 1 20
MEM_B_DQ BYTE3 MEM_45S MEM_B_DATA_3 MEM_B_DQ<31..24>
MEM_A_DQS_6 MEM_A_DATA_6 * MEM_DQS20WNDATA MEM_A_DQS_6 * * MEM_20THER = === = == = e
- - - — — - - - = [CO—MEM B _DQ_BYTE4 MEM_45S MEM_B_DATA 4 MEM B_DQO<39..32> 1 30
MEM_A_DQS_7 MEM_A_DATA_7 * MEM_DQS20WNDATA MEM_A_DQS_7 * * MEM_20THER [CO—MEM_B_DQ BYTES MEM_45S MEM_B_DATA_S MEM_B_DQ<47 40> 1 30
MEM_B_DQ BYTEG MEM_45S MEM_B_DATA_6 MEM_B_DQ<55..48>
MEM_B_DQS_0 MEM_B_DATA_0 * MEM_DQS20WNDATA MEM_B_DQS_0 * * MEM_20THER = === = == = e
- - - — — - - = = [CO—MEM B _DQ_BYTEZ MEM_45S MEM_B_DATA_7 MEM B_DQO<63..56> 1 30
MEM_B_DQS_1 MEM_B_DATA_1 * MEM_DQS20WNDATA MEM_B_DQS_1 * * MEM_20THER [CO—MEM_B_DOSOQ MEM_80D MEM_B_DQS 0 MEM_B_DQOS_P<0> 129
MEM_B_DQS0 MEM_80D MEM_B_DQS 0 MEM_B_DQOS_N<O0>
MEM_B_DQS_2 MEM_B_DATA_2 * MEM_DQS20WNDATA MEM_B_DQS_2 * * MEM_20THER = == = === e
- - —— — — - - = [CO—MEM_B_DQS1 MEM_80D MEM_B_DQS_1 MEM_B_DQS_P<1> 11 20
MEM_B_DQS_3 MEM_B_DATA_3 * MEM_DQS20WNDATA MEM_B_DQS_3 * * MEM_20THER [CO—MEM B _DOS1 MEM_80D MEM_B_DQS_1 MEM B_DQOS_N<1> 11 20
MEM_B_DQS2 MEM_80D MEM_B_DQS 2 MEM_B_DQS_P<2>
MEM_B_DQS_4 MEM_B_DATA_4 * MEM_DQS20WNDATA MEM_B_DQS_4 * * MEM_20THER = == = === e
- - - — — - = [CO—MEM B _DOS2 MEM_80D MEM_B_DQS_2 MEM_B_DQS_N<2> 11 29
MEM_B_DQS_5 MEM_B_DATA_5 * MEM_DQS20WNDATA MEM_B_DQS_5 * * MEM_20THER [CO—MEM B _DOS3 MEM_80D MEM_B_DQS 3 MEM_B_DQS_P<3> 129
MEM_B_DQS3 MEM_80D MEM_B_DQS 3 MEM_B_DQOS_N<3>
MEM_B_DQS_6 MEM_B_DATA_6 * MEM_DQS20WNDATA MEM_B_DQS_6 * * MEM_20THER = == = === e
- = - - - — — - — — -l [— MEM_B_DQS4 MEM_80D MEM_B_DQS 4 MEM_B_DOS_P<4> 11 30
MEM_B_DQS_7 MEM_B_DATA_7 * MEM_DQS20WNDATA MEM_B_DQS_7 * * MEM_20THER [CO—MEM B DOS4 MEM_80D MEM_B_DQS 4 MEM_B_DQOS_N<4> 11 30
MEM_B_DQSS MEM_80D MEM_B_DQS 5 MEM_B_DQS_P<5> 1 30
MEM_A_DATA * * MEM_20THER = ="= = ===
- — 0 L 20 O MEM B _DOSS5 MEM_80D MEM_B _DQS_5 MEM B_DOS_ N<5> 1 30
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET - - - -
- — — — — — — MEM_A_DATA_1 * * MEM_20THER [CO—MEM B _DOS6 MEM_80D MEM_B_DQS 6 MEM B _DOS_P<6> 1 30
MEM_*_DATA_* =SAME * MEM_DATA2SELF [CO—MEM_B_DQS6 MEM_80D MEM B _DQS 6 MEM B_DQOS_N<6> 1 30
- = = - MEM_A_DATA_2 * * MEM_20THER ="= = ===
— — — O MEM B _DQS7 MEM_80D MEM_B_DQS_7 MEM_B_DQS_P<7> 11 30
MEM_A _DATA_3 * * MEM_20THER [CO—MEM B _DQS7 MEM_80D MEM_B_DQS 7 MEM_B_DQS_N<7> 1 30
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET —— — — - = - - = -
MEM_A_DATA 4 * * MEM_20THER
MEM_CMD MEM_CMD * MEM_CMD2CMD - — — — [ — MEM_PWR PP1V5_S3RS0 67
MEM A DATA 5 * * MEM_20THER [— MEM_PWR PP1V5_S3 67
. LA _ = o=
MEM_CHMD MEM_CTRE MEM_CMD2CTRD . — = MEM_PHR PPOV75_S3_MEM _VREFCA_A &z =
MEM_A_DATA * * MEM_20THER = ~a2 s =
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL - = = [— MEM_PWR PPOV75_S3 MEM VREFDQ A ,; » a
MEM_A_DATA_7 * * MEM_20THER
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET MEMiBiDATAio * * MEM720THER
MEM_CLK MEM_CLK * MEM_CLK2CLK MEM_B_DATA_1 * * MEM_20THER
MEM_B_DATA_2 * * MEM_20THER
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
- = = = - S MEM_B_DATA_3 * * MEM_20THER
MEM_* MEM_* * MEM_20THERMEM
- - = MEM_B_DATA 4 * * MEM_20THER
MEM_B_DATA_5 * * MEM_20THER
MEM_B_DATA_6 * * MEM_20THER
MEM_B_DATA_7 * * MEM_20THER
SYNC MASTER=J13 CONSTRAINTS SYNC DATE=01/11/201%
MEM_CMD * * MEM_20THER —— ————
MEM_CTRL * * MEM_20THER Memory Constraints
MEM_CLK * * MEM_20THER 051-9277 | D
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SATA Interface Constraints PCH Net Properties
ET_TYPE
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP NET_
z ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
SATA_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF —
— - - - — - — - - - - - - [CO—SATA_PCH_MUX_R2D SATA_80D SATA3 PCH T SATA_HDD _R2D_C_P 16 38
[CO—SATA_BCH MUX_R2D SATA_80D SATA3 _PCH_T. SATA HDD_R2D _C N 16 38
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— SATA_80D SATA3 _PCH_T. SATA_ _SSD_R2D_MUX_ IN P 38
SATA_80D SATA3 _PCH_T. SATA SSD R2D MUX IN N
SATA_ICOMP * =4x_DIELECTRIC H = = == = = = == *
— - [CO—SATA_MUX_SSD R2D SATA_80D SATA3 _PCH_T. SATA_SSD_R2D_P 6 38
[CO—SATA_MUX_SSD R2D SATA_80D SATA3 _PCH_T. SATA_SSD_R2D_N 6 38
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—SATA_PBCH_MUX_D2R SATA_80D SATA3 PCH_R SATA_HDD_D2R_P 16 38 SATA SSD
SATA_PCH MUX_D2R SATA_80D SATA3 PCH R SATA_ HDD_D2R_N 16 38
ATA3_PCH_TX ATA3_PCH_TX * ATA3_TX2TX ATA3_TX2TX TOP, BOTTOM =5x_DIELECTRII = === = ==
SATA3 _PCH_ SATA3_PCH_ SATA3_ SATA3_ OF, BOTTO - CTRIC ? = SATA 80D saTA3 pcu_mx | SATA_SSD_D2R_MUX_OUT_P .,
SATA3_PCH_RX SATA3_PCH_RX * SATA3_RX2RX SATA3_RX2RX TOP, BOTTOM =5x_DIELECTRIC ? [— SATA_80D SATA3_PCH R SATA_SSD_D2R_MUX OUT N
SATA_MUX_SSD_D2R SATA_80D SATA3_PCH R SATA_SSD_D2R_P
SATA3_PCH_TX *_PCH_TX * SATA3_TX20THERTX| [SATA3_TX20THERTX TOP,BOTTOM =5x_DIELECTRIC ? = === = == e
- - - - - — — [CO—SATA_MUX_SSD D2R SATA_80D SATA3_PCH R SATA_SSD_D2R_N 6 38
SATA3_PCH_RX *_PCH_RX * [SATA3_RX20THERRX| |SATA3_RX20THERRX| TOP,BOTTOM =5x_DIELECTRIC ? [CO—RCH_SATA_TCOMP SATA_TCOMP PCH_SATAICOMP 16
ATA3_PCH_TX *_PCH_RX * ATA3_TX2RX ATA3_TX2RX TOP, BOTTOM =7x_DIELECTRI
s 3_PCH_ —Pen S 3 S 3 0P , BOTTO 7 CTRIC 2 [ USB_HUBI UP USB_80D USB USB_HUB_UP_P 18 24 /)
SATA3_PCH_RX *_PCH_TX * SATA3_RX2TX SATA3_RX2TX TOP, BOTTOM =7x_DIELECTRIC ? [CO—USB_HUB1_UP USB_80D USB USB_HUB_UP_N 18 24
USB_BT USB_80D USB USB_BT_P
SATA3_PCH_TX *_TX * SATA3_20THERHS SATA3_20THERHS | TOP,BOTTOM =6x_DIELECTRIC H = = = e
S — — = — O USB_BT USB_80D USB USB_BT N 24 37
SATA3_PCH_RX *_TX * SATA3_20THERHS SATA3_20THER TOP, BOTTOM =5x_DIELECTRIC ? [— USB_80D USB USB_BT_CONN_P 6 37
USB_BT_CONN_N
SATA3_PCH_TX *_RX * SATA3_20THERHS | m— USB_80D B e
i - — [— USB_80D USB USB_BT_WAKE_P a7
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT —
SATA3_PCH_RX *_RX * SATA3_20THERHS - — [— USB_80D USB USB_BT_WAKE_N 37
SATA3_TX2TX * =2.5x_DIELECTRIC ? [CO—USB_TRAD USB_80D USB USB_TPAD_P a5 USB Hub nets
SATA3_PCH_TX * : SATA3_20THER — — [ — 1 B_TPAD USE_80D USB USB_TPAD_N
a9
* = = =
SATA3_PCH_RX * * SATA3_20THER SATA3 RXZRX 2-5x_DIELECTRIC ? [— USB_80D USB USB_TPAD_CONN_P 6
SATA3_TX20THERTX| * =4x_DIELECTRIC ? [— USB_80D USB USB_TPAD_ CONN_N 6
SATAS RX2OTHERRA . 4% DIELECTRIC B [CO—USB_TPAD HUR USB_80D USB USB_TPAD_HUB_P 2
=4x = = =
- = [CO—USB_TPAD HUR USB_80D USB USB_TPAD_HUB_N 20
SATA3_TX2RX * =6x_DIELECTRIC ? [— USB_80D USB USB_TPAD R P 24 49
USB_80D USB USB_TPAD_R_N
SATA3_RX2TX * =6x_DIELECTRIC H = = e
— - [ USB_TPAD M USB_80D USB USB_TPAD M P P
SATA3_20THERHS * =4x_DIELECTRIC ? O USB_TRAD M USB_80D USB USB_TPAD_M_N s
USB_SDCARD USB_80D USB USB_SDCARD_P
SATA3_20THER * =3x_DIELECTRIC ? = = = e
— — [CO—USB_SDCARD USB_80D USB USB_SDCARD_N 24 33
SOURCE: 471984_Chief River MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. O UsSB_SMC USB_80D USB USB_SMC_P 24 a1
£ . [CO—USB_SMC USB_80D USB USB_SMC_N 20 a1
UART Interface Constraints —
USB_CAMERA USB_80D USB USB_CAMERA_P
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MynTMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = = = e USB Camera nets
ON LAYER? O USB_CAMERA USB_80D USB USB_CAMERA_N 618 40
UART_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE
[CO—USB_EXTA USB_80D USB USB_EXTA_P 18 39 —/
O USB_EXTA USB_80D USB USB_EXTA_N 18 39
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 0 R'|"74§Q UART SMC DEBUGPRT TX L 3o a1 4z
UART * =2x_DIELECTRIC ? [— UART_45S UART SMC_DEBUGPRT_RX_T. 19 a1 a2
4 : 1 Riﬂﬂn USB 39
USB 2.0 Interface Constraints s a0 an USB2 EXTA MUXED F B .
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ USB_80D USB USB2_EXTA MUXED F_N 39
USB3_EXTA R USB_80D USB3 PCH R USB3_EXTA RX P .
PCH_USB_RBIAS * =STANDARD 8 MIL 8 MIL =STANDARD =STANDARD =STANDARD = = = = = = e USB EXTA nets (Right USB port)
[ USB3 EXTA R USB_80D USB3_PCH_R USB3_EXTA RX N 18 30
USB_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [CO—USB3_EXTA T USB_80D USB3 _PCH_ T USB3_EXTA TX P 18 39
USB3_EXTA_ TX N
[CO—USB3_EXTA T USB_80D LUSB3_PCH T 18 39
[— USB_80D USB3 PCH R USB3_EXTA RX F P 30
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — . .
[— USB_80D USB3 PCH R USB3_EXTA RX F N 9
USB * =2x_DIELECTRIC ? USB TOP, BOTTOM =4x_DIELECTRIC ? [— USB 80D USB3 PCH T USB3_EXTA_TX F_P 39
USB_80D USB3 PCH T USB3_EXTA TX F N 30
RCE: Cal i i - - .5), i . | — = —BCH_
SOURC Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.8 usE_gop USR3_PCH_T USB3 EXTA TX C P .
i USB_80D USB3_PCH_T, USB3_EXTA TX C N
USB 3.0 Interface Constraints = - —BCH » _
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT : USB _EXTH 11 Riﬂﬂn 1SB USB_EXTB_P 6 24 40 /]
[ USB_EXTB USB_80D USB USB_EXTB_N 6 24 a0
USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP , BOTTOM =5x_DIELECTRIC ? = =
- = = = = s usB_gon usB USB_EXTB_EHCI_P 15 2
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM =5x_DIELECTRIC ? [— USB_80D USB USB_EXTB_EHCI N 18 24
USB_80D USB USB_EXTB_XHCI_P
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | |USB3_TX20THERTX| TOP,BOTTOM =5x_DIELECTRIC H = = e
- - - - - — — [— USB_80D USB USB_EXTB_XHCI N 18 24
USB3_PCH_RX *_PCH_RX * USB3_RX20THERRX USB3_RX20THERRX| TOP,BOTTOM =5x_DIELECTRIC ? [CO—USB3 _EXTB R USB_80D USB3_PCH_R USB3_EXTB_RX P 18 40
[CO—USB3_EXTB_R USB_80D USB3 PCH R USB3_EXTB_RX N 18 40
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP , BOTTOM =7x_DIELECTRIC ? = = = = = USB EXTB nets (Left USB port)
— - — = — [— USB_80D USB3 PCH R USB3_EXTB_RX RC_P 6 a0
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM =7x_DIELECTRIC ? [— USB_80D USB3_PCH_R USB3_EXTB_RX RC N 6 a0
USB_80D USB3 PCH R USB3_EXTB RX CONN_P
B3_PCH_TX * * = | m— = ==t = e —
USB3_PCH_' _TX USB3_20THERHS USB3_20THERHS TOP , BOTTOM 6x_DIELECTRIC ? [SP_ROD [1SR2_PCH B USB3 EXTB RX CONN N
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM =5x_DIELECTRIC ? [CO—USB3 _EXTB T USB_80D USB3 _PCH_ T USB3_EXTB_TX P 18 40
USB3 _EXTB T USB_80D USB3 PCH T USB3_EXTB_TX N 18 40
* * | — = — = =l = ——
USB3_BCH_TX RX USB3_20THERHS [— USB_80D USB3 PCH T USB3_EXTB_TX C P 6 40
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT - - -
USB3_PCH_RX *_RX * USB3_20THERHS - - [ — USB_80D USB3 _PCH_ T USB3_EXTB_TX C N 6 40
USB3_TX2TX * =2.5x_DIELECTRIC ? —
USB3_PCH_TX " " USB3_20THER [CO—(USB_TRAD HUB) USB_80D USB USB_EXTD XHCI P 18 24
USB3_RX2RX * =2.5x DIELECTRIC ? = = = Unused USB nets
USB3_PCH_RX * * USB3_20THER - — [ (USB_TPAD HUB) USB_80D USB USB_EXTD_XHCI N 18 24
USB3_TX20THERTX * =4x_DIELECTRIC ?
USB3 RX2OTHERRX N —4% DIELECTRIC B [CO—RCH_USB_RBIAS PCH_USB_RBTA. PCH_USB_RBIAS 18
- =ax [CO—BCH_DIFFCIK UNUSED_ | CIK_PCTFE_80D | CLK_PCTE PCIE_CLK100M PCH_P 16
USB3_TX2RX * =6x_DIELECTRIC 2 [ —BCH_DIFFCIK UNUSED_ | CIK_PCTF_80D | CLK_PCTE PCIE_CLK100M PCH N 16
USB3 RX2TX * —6x DIELECTRIC 2 [CO—PBCH DIFFCIK UNUSED | CIK PCTE_80D | CLK PCTE PCH CLK96M DOT P 6
- =ox | [CO—BCH_DIFFCIK UNUSED_ | CIK_PCTFE_80D | CLK_PCTE PCH_CLK96M DOT_ N 16
USB3_20THERHS * =4x_DIELECTRIC 2 [ —BCH_DIFFCIK UNUSED | CIK_PCTF_80D | CLK_PCTE PCH_CLK100M SATA_P 16
B . _ B [— PCH_DIFFCLK UNUSED | CIK PCTE 80D | CIK PCTE PCH CLK100M SATA N 16
USB3_20THER =3x_DIELECTRIC ? CPu_45s CIK_PCTE PCH CLK14P3M REFCLK 6
SOURCE: 471984_Cheif River_MS_PDG_1.0 and the spacing rule is adjusted per SI team feedback. SYNC MASTER=J13 CONSTRAINTS SYNC DATE=01/11/2017
w ———— ————

PCH Constraints 1

Apple Inc. 051-9277 | D
S 2.8.0

NOTICE OF PROPRIETARY PROPERTY:

THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING:

I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 102 OF 109
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

u IV ALL RIGHTS RESERVED 68 OF 73
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LPC Bus Constraints

PCH Net Properties

SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-

398905-398905_v1.5)

, Section 3.15

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
CLK_LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
LPC * =3x_DIELECTRIC ?
CLK_LPC * =4x_DIELECTRIC ?

SIO Sign

SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-

al Constraints

398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | Mr
. RULE_ o AyEe NIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SMB_45S_R_50S | TOP,BOTTOM | =50 OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE
SMB_455 R _50S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SMB * =2x_DIELECTRIC ?
HD Audio Interface Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
HDA_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
HDA * =2x_DIELECTRIC ?

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
CLK_SLOW * =4x_DIELECTRIC ?
SPI Interface Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SPT * =4x_DIELECTRIC ?
XDP Constraints
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
PCH_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
PCH_ITP * =2:1_SPACING 2
DisplayPort
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
DP_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

DP_2DP

=3x_DIELECTRIC

DP_2DP

TOP , BOTTOM

=4x_DIELECTRIC

DP_20THERHS

=4x_DIELECTRIC

DP_20THERHS

TOP , BOTTOM

=6x_DIELECTRIC

DP_20THER

=3x_DIELECTRIC

DP_20THER

TOP , BOTTOM

=4x_DIELECTRIC

DP_AUX

=3x_DIELECTRIC

DP_AUX

TOP , BOTTOM

=4x_DIELECTRIC

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
DP_TX DP_TX * DP_2DP
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER

System Clock Signal Constraints

NET_TYPE
ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING l
[O—LeCcaD LPC_45S LEC LPC_AD<3..0>
[CO—LBC_FRAME I LPC_45S LPC LPC_FRAME_TL
[ LPC_45S LPC LPCPLUS_RESET_L
[CO—LBC _CLK33M CLK_LPC_45S | CIK LPC LPC_CLK33M SMC
- CLK_LPC_45S | CIK LPC LPC_CLK33M_SMC_R
[CO—LBC_CLK3iM CLK_LPC_45S | CIK LPC LPC_CLK33M_LPCPLUS
[ CLK_LPC_45S | CIK LPC LPC_CLK33M LPCPLUS R
[CO—LBC_CLK33M CLK_LPC_45S | CIK LPC PCH_CLK33M_PCIIN
[ CLK_LPC_45S | CIK LPC PCH_CLK33M_PCIOUT
[CO—SMBUS_PCH CIK SMB_45S R 50§ SMB SMBUS_PCH_CLK
[CO—SMBUS_PCH_DATA SMB_45S R 50§ SMB SMBUS_PCH_DATA
[CO—SMBUS BCH 0 _CIK SMB_45S R 50§ SMB SML_PCH_0_CLK
[CO—SMBUS_PCH 0 _DATA SMB_45S R 50§ SMB SML_PCH_O0_DATA
[CO—SMBUS_SMC_1_S0_SCI SMB_45S R 50§ SMB SML_PCH_ 1 CLK
[CO—SMBUS SMC_ 1 S0 _SDA SMB_45S R 50§ SMB SML_PCH_1_DATA
[CO—HDRA_BIT CLK HDA_45S HDA HDA BIT CLK
[ HDA_45S HDA HDA_BIT CLK_R
[CO—HpA_SYNC HDA_45S HDA HDA_SYNC
[— HDA_45S HDA HDA_SYNC_R
[CO—HDRARST I HDA_45S HDA HDA_RST_R_L
[ — HDA_45S HDA HDA_RST_L
[CO—HDA_SDINO HDA_45S HDA HDA_SDINO
[CO—Hpa_sbour HDA_45S HDA HDA_SDOUT
D HDA_45S HDA HDA_SDOUT_R
[CO—BM_SUS CIK CLK_SLOW 45S | CIK SLOW PM_CLK32K_SUSCLK_R
[ CLK_SLOW 45S | CLK_SI.OW SMC_CLK32K
[CO—SRLCIK SPT_45S SPT SPI_CLK_R
(- SPT_45S SPT SPI_CLK
[CO—SRLMOST SPT_45S SPT SPI_MOSI_R
- SPT_45S SPT SPI_MOST
[CO—SRIMISO SPT_45S SPT SPI_MISO
[O—seLCcso SPT_45S SPT SPI_CSO_R L
i SPT_45§ SPT SPI_CSO_L
[ SPT_458 SPT SPI_SMC_CLK
[ SPT_45S SPT SPI_SMC_MOST
[ SPT_45S SPT SPI_SMC_MISO
[ SPT_458 SPT SPI_SMC _CS_ L
- SPT_45S SPT SPI_MLB_CLK
[ SPT_45S SPT SPI_MLB_MOST
[ SPT_45S SPT SPI_MLB_MISO
- SPT_45S SPT SPI_MLB_CS_L
[CO—RBCIE AR R2D PCTE_80D PCIE_PCH_T PCIE_AP_R2D_P
[CO—RBCIE AR R2D PCTE_80D PCIE_PCH_T PCIE_AP_R2D_N
[ PCTE_80D PCIE_PCH_T PCIE AP R2D C P
[— PCTE_80D PCIE_PCH_T PCIE_AP_R2D_C_N
[CO—RBCIE AR D2R PCTE_80D PCIE_PCH_R PCIE_AP_D2R P
[CO—BCIE AR _D2R PCTE_80D PCIE_PCH_R PCIE AP _D2R N
[CO—RBCIE CLK100M AP CLK_PCTE_80D | CLK PCTE PCIE_CLK100M _AP_P
[CO—RBCIE CLK100M AP CLK_PCTE_ 80D | CLK PCTE PCIE_CLK100M_AP_N
[CO—RBCIE TBT R2D PCTE_80D PCIE_PCH_T PCIE_TBT_ R2D_P<3..0>
[CO—BCIE_TBT_R2D PCTE_80D PCIE_PCH_T PCIE_TBT_ R2D_ N<3..0>
[ PCTIE_80D PCIE_PCH T PCIE_TBT_R2D_C_P<3..0>
[ PCTIE_80D PCIE_PCH T PCIE_TBT_R2D_C_N<3..0>
[CO—RBCIE TBT D2R PCTIE_80D PCTE_PCH R PCIE_TBT D2R_P<3..0>
[CO—RBCIE TBT D2R PCTE_80D PCIE_PCH_R PCIE_TBT_ D2R N<3..0>
[ PCTIE_80D PCTE_PCH R PCIE_TBT_D2R_C_P<3..0>
[ PCTE_80D PCTE_PCH R PCIE_TBT D2R C N<3..0>
[CO—RBCIE CLK100M TBT CLK_PCTE_80D | CLK PCTE PCIE_CLK100M_TBT_ P
[CO—RBCIE CLK100M TBT CLK_PCTIE_80D | CLK PCTE PCIE_CLK100M_TBT N
[ CLK_PCTE_80D | CLK PCTE PEG_CLK100M P
(- CLK_PCIE_80D | CIK PCIE PEG_CLK100M N
[CO—XDR_TDI PCH_45S PCH_ITP XDP_PCH_TDI
[CO—XDE_TDO PCH_45S PCH_ITP XDP_PCH_TDO
[CO—XDR_TMS PCH_45S PCH_ITP XDP_PCH_TMS
[CO—XDR_TCK PCH_45S PCH_ITP XDP_PCH_TCK

a2

a2

a2

a2

16 a1 43

16 a1 43

25 43

16 40

16 40

16 40

16 40

16 40

43 50

43 50

43 50

43 50

16 37

16 37

16 37

16 37

Chipset Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
[ —DR_TRT ML DP_80D DP_T; DP_TBTSNKO MIL_P<3..0> 3
[CO—DRR_TRT I DP_80D DP_T; DP_TBTSNKO_MI,_N<3..0> 3
f— DP_80D DP_T; DP_TBTSNKO_MI,_C_P<3..0> ;.
= DP_80D DP T DP_TBTSNKO ML C N<3..0>
O DRB_TBT AUXCH DP_80D DP_AU DP TBTSNKO AUXCH P "
[ DRB_TBT_AUXCH DP_80D DP_AU DP TBTSNKO AUXCH N 34
= DP_g0D DP AU DP_TBTSNKO AUXCH C P -
[ DP_80D DP_AU DP TBTSNKO AUXCH C N e
[ —DP_TRT I DP_80D DP_T; DP TBTSNK1l ML P<3..0> 3
[COD—DR_TRT I DP_80D DP_T; DP_TBTSNK1 MI_N<3..0> 3
f— DP_80D DP_T; DP_TBTSNK1 ML, _C _P<3..0> ;.
Pt DP_g0D Dp_T DP_TBTSNK1 ML_C_N<3..0> ,,,
O DRB_TBT_AUXCH DP_80D DP_AU DP TBTSNK1l AUXCH P "
[ DRB_TBT_AUXCH DP_80D DP_AU DP_TBTSNK1 AUXCH N 3
[ DP_80D DP_AU DP TBTSNK1l AUXCH C P e
[—S DP_80D DP_AU DP TBTSNK1l AUXCH C N e
Clock Net Properties

NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
[ SYSCIK CLK32K RTC CLK_SLOW 45S | CLK_SI.OW SYSCLK_CLK32K_RTC 16 25
[ SYSCIK CLK25M SB CLK_25M_45S CLK_25M SYSCLK_CLK25M_SB 16 25
[— CLK_25M_45S CLK_25M SYSCLK_CLK25M_ SB_R 16
[ SYSCIK CLK25M TBT CLK_25M_45S CLK_25M SYSCLK_CLK25M_ TBT 25 31
[— CLK_25M_45S CLK_25M SYSCLK_CLK25M TBT_ R 34
[ SYSCLK CLK25M XTAL CLK_25M_45S CLK_25M SYSCLK_CLK25M X1 25
[— CLK_25M_45S CLK_25M SYSCLK_CLK25M_ X2 25
[— CLK_25M_45S CLK_25M SYSCLK_CLK25M X2 R 25

SYNC DATE=01/11/2017
————

Isch MASTER=J13 CONSTRAINTS
———

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PCH Constraints 2
CLK_SLOW_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
Apple Inc 051-9277 | D
CLK_25M_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD pp °
i<} 2.8.0
NOTICE OF PROPRIETARY PROPERTY:
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
e
E INC.
CLK_SLOW * =2x_DIELECTRIC ? THE POSESSOR AGREES TO THE FOLLOWING: PPRCE T —
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 103 OF 109
CLK_25M * =5x_DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise. II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
- - IV ALL RIGHTS RESERVED 69 OF 73
VVae VI s VI
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DisplayPort Signal Constraints Thunderbolt/DP Net Properties

NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. NET_TYPE
. . ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
Thunderbolt SPI Signal Constraints
[CO—IBT_A_R2D TBTDP_80D TBTDP_T TBT A R2D _C P<1l..0> 30 61
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP O IBT A R2D TBTDP_80D TBTDP_T. TBT A R2D C N<1..0> 30 61
<1l..0>
TBT_SPI_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD | — TETDP_A0D -TETDE_T. IBT_A R2D P<1..0 61
— — - [— TBTDP_80D TBTDP_T TBT A R2D N<1..0> 6
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—DB_TRTRAMLI DP_80D DE_T DP_TBTPA_ML_C_P<]> 20 e
— — [CO—DB_TBTRA MLI DP_80D DP_T DP_TBTPA ML_C_N<1> 24 6
TBT_SPI * =2x_DIELECTRIC ? [CO—DB_TBTRA ML3 DP_80D DP_T DP_TBTPA_ ML_C_P<3> 34 64
[ DB _TBTRA ML3 DP_80D DP_T DP_TBTPA_ ML_C_N<3> 34 64
Thunderbolt/DP Connector Signal Constraints [ 1e_fon ne_t DE_TBTPA ML _P<3..1:2> .«
[— DP_80D DP_T; DP_TBTPA_MIL_N<3..1:2> o
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [— DP_80D DP_T; DP_A LSX ML_P<1> 6
<1>
TBTDP_80D * -80_OHM DIFF  =80_OHM DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF | — QE_f00 RE_T. DP_A_LSX ML _N<] 61
[— TBTDP_80D TBTDP_R TBT A D2R C P<l..0> o
[— TBTDP_80D TETDP_R TBT A D2R C N<1..0> 6
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = = == —=
[CO—TIBT A D2RI TBTDP_80D TBTDP_R TBT_A_D2R_P<1> 34 60
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM =6x_DIELECTRIC ? [CO—IBL_A_D2RI TBTDP_80D TBTDP_R TBT A D2R N<1> 34 64
<0>
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM =6x_DIELECTRIC ? [CO—TBLADZRO LBTDE_A0D TBIDE_R TBT_A_D2R_P=0 e
— — — [CO—TIBT A D2RO TBTDP_80D TBTDP_R TBT A D2R_N<O0> 34 64
TBTDP_TX TBTDP_RX w TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM =10x_DIELECTRIC ?
TBT_A_AUXCH DP_80D DP_AU DP_TBTPA_ AUXCH C_P
TBTDP_RX TBTDP_TX * TBTDP_TX2RX TBTDP_20THERHS | TOP,BOTTOM | =1 2 = =B = = 31 61
— — — — OF /BOTTO Ox_DIELECTRIC [CO—TBT A _AUXCH DP_80D DP_AU DP_TBTPA_ AUXCH C_N 30 61
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER TOP, BOTTOM =6x_DIELECTRIC ? [ — DP_80D DP_AU DP_TBTPA_ AUXCH P 61
DP_80D DP_AU DP_TBTPA_AUXCH N
TBTDP_RX *_TX * TBTDP_20THERH = = — o
— — 20 S [— DP_80D DP_AU DP_A AUXCH DDC_P 6
TBTDP_TX *_RX * TBTDP_20THERHS SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— DP_80D DP_AU DP_A_ AUXCH DDC N 61
TBTDP_80D TBTDP_R TBT_A_D2R1_AUXDDC P
TBTDP_RX * RX w TBTDP_20THERHS TBTDP_TX2TX * =4x_DIELECTRIC ? : o o o
— — — - * f— TBTDP_80D TBTDP_R TBT_ A D2R1_AUXDDC_N 6
TBTDP_TX w w TBTDP_20THER TBTDP_RX2RX * =4x_DIELECTRIC ? T
— — - * D IBL B R2D TBTDP_80D TBTDP_T TBT B _R2D _C P<1l..0> 5 30
TBTDP_RX * * TBTDP_20THER TBTDP_TX2RX * =6x_DIELECTRIC ? [O—IBLB_R2D TBTDP_80D TBTDP_T TBT_B_R2D_C_N<1..0> 5 30
TBTDP_20THERHS * =6x_DIELECTRIC ? | — TETDP_A0D -TETDRE_T. IBT_B_R2D P<l..0>
— — - [ — TBTDP_80D TBTDP_T TBT_B_R2D N<1..0>
TBTDP_20THER * =4x_DIELECTRIC ?
— * [ —DR_TBTPR_ML DP_80D DP_T DP_TBTPB_ML_C _P<3..1:2> .,
[CO—DB_TETRB ML DP_80D DP_T DP_TBTPB_ML_C_N<3. s 34
[— DP_80D DP_T; DP_TBTPB_ML_P<3..1
s DP_son De_T DP_TBTPB ML N<3..1:2>
[— DP_80D DP_T DP_B_LSX ML_P<1>
[— DP_80D DP_T DP_B_LSX ML_N<1>
[ — TBTDP_80D TBTDP_R TBT _B_D2R _C P<1..0> Only used on dual-port hosts.
[ TBTDP_80D TBTDP_R TBT B _D2R_C N<1..0>
O IBL B D2R TBTDP_80D TBTDP_R TBT_B_D2R P<1..0> 5 34
[DO—IBL B D2R TBTDP_80D TBTDP_R TBT_B_D2R N<1..0> 5 34
[CO—IBT_B_AUXCH DP_80D DP_AU DP_TBTPB_AUXCH C_P o
O TBT B _AUXCH DP_80D DP_AU DP_TBTPB_AUXCH C N o
[ — DP_80D DP_AU DP_TBTPB_AUXCH_P
[— DP_80D DP_AU DP_TBTPB_AUXCH N
[— DP_80D DP_AU DP_B_AUXCH DDC_P
[— DP_80D DP_AU DP_B_AUXCH DDC_N
[— TBTDP_80D TBTDP_R TBT B_D2R1_AUXDDC_P
[— TBTDP_80D TBTDP_R TBT_B_D2R1_AUXDDC_N
Thunderbolt IC Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[— DP_80D DP_T. DP_TBTSRC_ML_C_P<3..0>
=t DP_ 80D Dp_T DP_TBTSRC_ML_C_N<3..0> L a N . ) )
= pe_gop nE_AU DP_TBTSRC_AUXCH C_P Only used on hosts supporting Thunderbolt video-in
[ — DP_80D DP_AU DP TBTSRC AUXCH C N
O TIBT_SPT CIK TBT_SPT_45S TBT_SPT TBT_SPI_CLK 2
[CO—TBT_SPT MOST TBT_SPT_45S TBT_SPT TBT_SPI_MOST 2
[CO—IBT_SPI_MISO TBT_SPT_45S TBT_SPT TBT_SPI_MISO 2
O IBLSPT CS 1L TBT_SPT_45S TBT_SPT TBT_SPI_CS_L 2

Isch MASTER=J13 CONSTRAINTS SYNC DATE=01/11/2017
——— ————
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PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

SMC SMBus Net Properties

1:1_DIFFPAIR

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 MM

0.1 MM

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING

[CO—SMBUS_SMC_0_S0_SCL, SMB_45S R_50S | SMB SMBUS_SMC_0_SO_SCL
[CO——SMBUS_SMC_0_S0_SDA SMB_45S R_50S | SMB SMBUS_SMC_0_SO_SDA
[CO—SMBUS_SMC_1_S0_SCT, SMB_45S R_50S | SMB SMBUS_SMC_1_S0_SCL
[CO—SMBUS _SMC 1 S0 _SDA SMB_45S R_50S | SMB SMBUS_SMC_1_SO0_SDA
[CO—SMBUS_SMC_ 2 _S3 SCI. SMB_45S R_50S | sMB SMBUS_SMC_2_S3_SCL
[CO—SMBUS_SMC 2 S3 SDA SMB_45S R_50S | SMB SMBUS_SMC_2_S3_SDA
[CO—SMBUS_SMC 3 SCI SMB_45S R_50S | SMB SMBUS_SMC_3_SCL
[CO—SMBUS _SMC 3 SDA SMB_45S R_50S | SMB SMBUS_SMC_3_SDA
[CO—SMBUS_SMC_5 G3_SCI, SMB_45S R_50S | SMB SMBUS_SMC_5_G3_SCL
[CO—SMBUS_SMC 5 G3_SDA SMB_45S R_50S | SMB SMBUS_SMC_5_G3_SDA

SMBus Charger Net Properties

NET_TYPE

ELECTRICAL_ CONSTRAINT SET PHYSICAL SPACING

[CO—SENSE_DIFFRATR 1:1 DIFFPATR CHGR_CSI P
[CO—SENSE DIFFPATR 1:1 DIFFPATR CHGR_CSI_N

[ — 1:1 DIFFPATR CHGR_CSI_R_P
[— 1:1 DIFFPATR CHGR_CSI_R_N
[CD—SENSE DIFFPATR 1:1 DIFFPATR CHGR_CSO_P
[CO—SENSE DIFFPATR 1:1 DIFFPATR CHGR_CSO_N
[— 1:1 DIFFPATR CHGR_CSO_R_P
[ — 1:1 DIFFPATR CHGR_CSO_R_N

SYNC DATE=01/11/2017
————
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J11/J313 Specific Net Properties

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
SENSE_1TO1_45S * =1:1_DIFFPAIR =45_OHM_SE =45_OHM_SE =45_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR
SENSE_1TO1_P2MM * =1:1_DIFFPAIR 0.200 MM 0.100 MM =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR
THERM_1TO1_45S * =1:1_DIFFPAIR =45_OHM_SE =45_OHM_SE =45_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR
SPKR_DIFFPAIR * =1:1_DIFFPAIR 0.300 MM 0.100 MM =1:1_DIFFPAIR =1:1_DIFFPAIR =1:1_DIFFPAIR
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
SENSE * =2:1_SPACING ? CPU_COMP GND * GND_P2MM
THERM * =2:1_SPACING ? CPU_VCCSENSE GND * GND_P2MM
AUDIO B =2:1_SPACING 2
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING_RULE_SET
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT GND CLK_PCIE * GND_P2MM
GND * =STANDARD 2 GND PCIE* * GND_P2MM
GND SATA* * GND_P2MM
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT GND use* " GND_P2MM
GND_P2MM * 0.20 MM 1000 GND LVDS* * GND_P2MM
PWR_p2im N 0.20 1000 SB_POWER CLK_PCIE * PWR_P2MM
SB_POWER SATA* * PWR_P2MM
SB_POWER SATA* * PWR_P2MM

ELECTRICAL_CONSTRAINT_SET

NET_TYPE

PHYSICAL

SPACING

a6 a7

a6 a7

a5 59

a5 59

as 57

as 58

57 58

57 58

57 58

57 58

a6 56

a6 56

37 46

37 46

38 46

38 46

[ —SENSE_DTFFPATR THERM_1TO1_45S | THERM INLET THMSNS_D1
[CO—SENSE DIFFPATR THERM_1TQ1_45S | THERM INLET THMSNS_D1
[CO—SENSE DIFFPATR THERM_1TQ1_45S | THERM TBT_THERMD_P
[CO—SENSE DIFFPATR THERM_1TQ1_45S | THERM TBT_THERMD_N

[ THERM_1TQ1_45S | THERM TBT MLBBOT THMSNS P
= THERM_1TO1_45S | THERM TBT MLBBOT_ THMSNS N
[ — THERM_1TQ1_45S | THERM TBTTHMSNS_D2_R_P
[— THERM_1TQ1_45S | THERM TBTTHMSNS_D2_R N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45S | SENSE CPU_THERMD_ P
[CO—SENSE DIFFPATR SENSE_1TQ1_45S | SENSE CPU_THERMD N
[CO—SENSE DIFFPATR SENSE_1T01_45S | SENSE CPUTHMSNS_D2_P
[CO—SENSE DIFFPATR SENSE_1TQ1_45S | SENSE CPUTHMSNS_D2_ N
[CO—SENSE DIFFPATR SENSE_1T01_Pp2MM| SENSE CPUVCCIOS0_CS N
[CO—SENSE DIFFPATR SENSE_1TQ1_P2MM| SENSE CPUVCCIOS0_CS_P
[CO—SENSE DIFFPATR SENSE_1TQ1_P2MM| SENSE CPUIMVP_ISNS1 P
[CO—SENSE DIFFPATR SENSE_1TQ1_P2MM| SENSE CPUIMVP_ ISNS1 N
[— SENSE_1TQ1_45S | SENSE CPUIMVP_ISUM R_P
D SENSE_1TO1_45S | SENSFE CPUIMVP_ISUM R N
[CO—SENSE DIFFPATR SENSE_1T01_p2MM| SENSE CPUIMVP_ISNS1G P
[CO—SENSE DIFFPATR SENSE_1TQ1_P2MM| SENSE CPUIMVP_ ISNS1G N
[ SENSE_1TO1_45S | SENSFE CPUIMVP_ISUMG R _P
[ SENSE_1TQ1_45S | SENSE CPUIMVP_ TISUMG R _N
[ SENSE_DTFFPATR SENSE_1TO1_P2MM| SENSE VCCSASO0_CS_P
[O—SENSE_DIFFPATR SENSE_1TO1_P2MM| SENSE VCCSASO0_CS_N

= SENSE_1TO1_45S | SENSFE VCCSAISNS_R_P

[ SENSE_1TO1_45S | SENSFE VCCSAISNS_R_N
[CD—SENSE_DIFFPATR SENSE_1T01_45S | SENSE ISNS_3V3S0_P
[CO—SENSE DIFFPATR SENSE_1T01_45S | SENSE ISNS_3V3S0_ N

[— SENSE_1T01_45S | SENSE ISNS_3V3SO0_R_P
fa—t SENSE_1TO1_45S | SENSE ISNS_3V3SO0_R_N
[ —SENSE_DIFFPATR SENSE_1TO1_P2MM| SENSE CPUIMVP_TISUMG_P
[CO—SENSE DIFFPATR SENSE_1TQ1_P2MM| SENSE CPUIMVP_ISUMG_N
[CO—SENSE DIFFPATR SENSE_1TQ1_P2MM| SENSE CPUIMVP_ISUM P
[CO—SENSE_DIFFPAIR SENSE_1TO1_P2MM| SENSE CPUIMVP_TISUM N
[CO—SENSE DIFFPATR SENSE_1TQ1_45S | SENSE ISNS_HS_ COMPUTING N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45S | SENSE ISNS_HS_ COMPUTING P
[CO—SENSE DIFFPATR SENSE_1TQ1_45S | SENSE ISNS_HS_ OTHER_N
[CO—SENSE_DIFFRATR SENSE_1TQ1_45S | SENSE ISNS_HS_OTHER P
[CD—SENSE_DIFFPATR SENSE_1T01_45S | SENSE ISNS_1V5_S3_N
[CO—SENSE_DTFFPATR SENSE_1T01_45S | SENSE ISNS_1V5 _S3 P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45S | SENSE ISNS_AIRPORT N
[CO—SENSE _DIFFPATR SENSE_1TQ1_45S | SENSE ISNS_AIRPORT P
[CO—SENSE_DIFFRATR SENSE_1TQ1_45S | SENSE ISNS _SSD_N
[CO—SENSE DIFFPATR SENSE_1TQ1_45S | SENSE ISNS_SSD P

[— SENSE_DTFFPATR SENSE_1TQ1_45S | SENSE ISNS_LCDBKLT N
[CO—SENSE DIFFPATR SENSE_1TQ1_45S | SENSE ISNS_LCDBKLT_ P
[CO—AUD_DIFF 1:1 DIFFPATR AUDTOQ SPKRAMP_INR_P
[O—AUD_DIFF 1:1_DIFFPAIR AUDTIO SPKRAMP_ INR N

[— 1:1 DIFFPAIR AUDIQ MAX98300_R_P

[— 1:1 DIFFPAIR AUDIQ MAX98300_ R N
[O—SBKR_OUT SPKR_DTFFPATR | AUDTOQ SPKRAMP ROUT P
[CO—SBKR_OUT SPKR_DTFFPATR AUDTOQ SPKRAMP_ROUT_N
[ SB_POWER PP3V3_S5

= SB_POWER PP3V3_S0

J_ GND GND

SYNC DATE=01/11/2017
————
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J11/J13 Board-Specific Spacing & Physical Constraints

BOARD LAYERS sonRD avEas RREEPCVHAS | DERETER
TOP, ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11,BOTTOM NO_TYPE, BGA MM 16.2

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
DEFAULT TOP, BOTTOM Y =50_OHM_SE =50_OHM_SE
DEFAULT ISL2,ISL1l Y =45_OHM_SE =45_OHM_SE
DEFAULT ISL3,ISL10 Y =45_OHM_SE =45_OHM_SE
DEFAULT ISL4,ISLY Y =45_OHM_SE =45_OHM_SE
DEFAULT * N 100 MM 100 MM 10 MM 0 MM 0 MM
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT

Single-ended Physical Constraints

Spacing Constraints

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
27P4_OHM_SE TOP, BOTTOM Y 0.310 MM 0.310 MM 1:1_SPACING * 0.100 MM ?
27P4_OHM_SE ISL2,ISL11 Y 0.182 MM 0.182 MM
27P4_OHM_SE ISL3,ISL10 Y 0.182 MM 0.182 MM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
27P4_OHM_SE ISL4,ISLY Y 0.182 MM 0.182 MM 1x_DIELECTRIC TOP, BOTTOM 0.071 MM ?
27P4_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC ISL3,ISL10 0.053 MM ?
1x_DIELECTRIC ISL4,ISLY 0.050 MM ?
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP 1x_DIELECTRIC * 0.090 MM ?
35_OHM_SE TOP, BOTTOM v 0.195 MM 0.195 MM
35_OHM_SE ISL2,ISL1l Y 0.125 MM 0.125 MM SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
35_OHM_SE ISL3,ISL10 Y 0.125 MM 0.125 MM DEFAULT * 0.1 MM ? * * BGA BGA_P1MM
35_OHM_SE ISL4,ISLY Y 0.125 MM 0.125 MM STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2MM
35_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA_P1MM * =DEFAULT ? CLK_PCIE * BGA BGA_P2MM
BGA_P2MM * =DEFAULT ? CLK_SLOW * BGA BGA_P2MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.170 MM 0.170 MM
40_OHM_SE ISL2,ISL11 ¥ 0.096 MM 0.096 MM
40_OHM_SE 1SL3,ISL10 ¥ 0.096 MM 0.096 MM
40_OHM_SE ISL4,ISLY Y 0.099 MM 0.099 MM
40_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
45_OHM_SE TOP, BOTTOM Y 0.135 MM 0.135 MM
45_OHM_SE ISL2,ISL11 ¥ 0.075 MM 0.075 MM
45_OHM_SE 1SL3,ISL10 v 0.075 MM 0.075 MM
45_OHM_SE ISL4,ISLY Y 0.080 MM 0.080 MM
45_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.110 MM 0.110 MM
50_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
55_OHM_SE TOP , BOTTOM Y 0.090 MM 0.090 MM
55_OHM_SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
72_OHM_DIFF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.130 MM 0.130 MM
72_OHM_DIFF ISL2,ISL11 Y 0.109 MM 0.109 MM 0.150 MM 0.150 MM
72_OHM_DIFF ISL3,ISL10 Y 0.109 MM 0.109 MM 0.150 MM 0.150 MM
72_OHM_DIFF ISL4,ISL9 Y 0.114 MM 0.114 MM 0.150 MM 0.150 MM
72_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF TOP, BOTTOM Y 0.132 MM 0.132 MM 0.130 MM 0.130 MM
80_OHM_DIFF ISL2,ISLll Y 0.081 MM 0.081 MM 0.115 MM 0.115 MM
80_OHM_DIFF ISL3,ISL10 Y 0.081 MM 0.081 MM 0.115 MM 0.115 MM
80_OHM_DIFF ISL4,ISLY Y 0.088 MM 0.088 MM 0.110 MM 0.110 MM SYNG MASTER=J13 CONSTRAINTS SYNC DATE=01/1172013
80_OHM_DIFF * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD PRCE TITLE
- PCB Rule Definitions
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