8

7

1

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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BOM Variants Bar Code Labels / EEEE #'s

BOM NUMBER BOM NAME BOM OPTIONS
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION

085-2684 K21i MLB DEVELOPMENT BOM K21_DEVEL:ENG

825-7563 1 LABEL,L10,K95 [EEEE_DP1F] CRITICAL EEEE:DP1F
607-8041 CMN PTS,PCBA,MLB,K21 K21_common

825-7563 1 LABEL,L10,K95 [EEEE_DP1G] CRITICAL EEEE:DP1G
639-2553 PCBA,MLB, 1.8GHZ,HY 2GB,K21 K21_CHNPTS, EEEE:DP1F, CPU: 1. 8GHZ , DDR3 : HYNIX_2GB

825-7563 1 LABEL,L10,K95 [EEEE_DP1H] CRITICAL EEEE:DP1H
639-2554 PCBA,MLB,1.7GHZ,SA 4GB, K21 K21_CMNPTS, EEEE:DP1G, CPU: 1. 7GHZ, DDR3 : SAMSUNG_4GB

825-7563 1 LABEL,L10,K95 [EEEE_DP1J] CRITICAL EEEE:DP1J
639-2558 PCBA,MLB, 1.8GHZ,EL 4GB, K21 K21_CMNPTS, EEEE:DP1H, CPU: 1.8GHZ, DDR3 :ELPIDA_4GB

825-7563 1 LABEL,L10,K99 [EEEE_DP1K] CRITICAL EEEE:DP1K
639-2549 PCBA,MLB,1.7GHZ,EL 4GB, K21 K21_CMNPTS, EEEE:DP1J, CPU: 1.7GHZ, DDR3 :ELPIDA_4GB D

825-7563 1 LABEL,L10,K95 [EEEE_DP1L] CRITICAL EEEE:DP1L
639-2555 PCBA,MLB, 1.8GHZ,HY 4GB, K21 K21_CHNPTS, EEEE:DP1K, CPU: 1. 8GHZ , DDR3 ¢

825-7563 1 LABEL,L10,K95 [EEEE_DP1M] CRITICAL EEEE:DP1M
639-2557 PCBA,MLB,1.8GHZ,SA 4GB, K21 K21_CMNPTS, EEEE:DP1L, CPU: 1.8GHZ, DDR3 : SAMSUNG_4GB

825-7563 1 LABEL,L10,K95 [EEEE_DP1N] CRITICAL EEEE:DPIN
639-2548 PCBA,MLB,1.7GHZ,HY 2GB,K21 K21_CHNPTS, EEEE:DP1M, CPU: 1. 7GHZ , DDR3 : HYNIX_2GB

825-7563 1 LABEL,L10,K95 [EEEE_DP1P] CRITICAL EEEE:DP1P
639-2550 PCBA,MLB, 1.8GHZ,MI 2GB,K21 K21_CMNPTS, EEEE:DPIN, CPU: 1.8GHZ, DDR3 :MICRON_2GB

825-7563 1 LABEL,L10,K95 [EEEE_DP10] CRITICAL EEEE:DP1Q
639-2551 PCBA,MLB,1.7GHZ,HY 4GB, K21 K21_CHNPTS, EEEE:DP1P, CPU: 1.7GHZ , DDR3 ¢

825-7563 1 LABEL,L10,K95 [EEEE_DP1R] CRITICAL EEEE:DP1R
639-2552 PCBA,MLB,1.7GHZ,SA 2GB,K21 K21_CMNPTS, EEEE:DP10, CPU: 1.7GHZ, DDR3 : SAMSUNG_2GB

825-7563 1 LABEL,L10,K99 [EEEE_DP1T] CRITICAL EEEE:DP1T
639-2556 PCBA,MLB,1.8GHZ,SA 2GB,K21 K21_CMNPTS, EEEE:DP1R, CPU: 1.8GHZ, DDR3 : SAMSUNG_2GB
639-2559 PCBA,MLB,1.7GHZ,MI 2GB,K21 K21_CMNPTS, EEEE:DP1T, CPU: 1.7GHZ, DDR3 :MICRON_2GB

Isch MASTER=MASTER SYNC DATE=MASTE

Revision History
051-8870 | D

Sub BOM

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION Apple Inc.
S 3.13.0
085-2684 1 K21 MLB DEVELOPMENT DEVEL CRITICAL DEVEL_BOM
— NOTICE OF PROPRIETARY PROPERTY:
607-8041 1 CHN PTS,BCBA, MLB, K21 cuNPTS CRITICAL K21_CMNPTS THE INFORMATION CONTAINED HEREIN IS THE
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K21 BOM GROUPS

BOM GROUP

BOM OPTIONS

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
K21_COMMON ALTERNATE, COMMON,K21_MISC,K21_DEBUG:ENG,K21_PROGPARTS,USBHUB_2513B,T29BST:Y,EDP, PCH:B3
33784121 SNB,QAYS,08,31,1.8,17H,2+2,1.20, 44, BGA U1000 CRITICAL CPU:1.8GHZ
K21_MISC CPUNEM_S0, HUB1_2NONREM, HUB2_2NONREM, T29 : YES , SDRVI2CMCU, SDRV_PD, KB_BL
33754119 SNB,QAYM,QS,J1,1.7,17W,2+2,1.20, 3M, BGA u1l000 CRITICAL CPU:1.7GHZ
K21_PROGPARTS BOOTROM_PROG, SMC_PROG , T29ROM: PROG, T29MCU : PROG
K21_DEVEL:ENG BKLT:ENG, BMON: ENG, XDP_CONN, XDP_CPU:BPM, XDP_PCH, LECPLUS , VREFMRGN, S0PGOOD_ISL, $3_SO_LED, VCCIOISNS . ENG, HDDISNS_EN G 33754101 SNB,QAM1,05,31,1.6, 170,242, 1.1,4H,BGA U1000 CRITICAL CPU:1.6GHZ
K21 pEVEL:BVT LPCPLUS  KDP_CONN, KDP_PCH 33754100 SNB,QAMZ,08,31,1.5,17W,2+2,1. 1,44, BGA U1000 CRITICAL CPU:1.5GHZ
K21 DEBUGHENG DEVEL BOM, SHC_DEBUG.YES , X0P 33754099 SNB,QAM3,08,31,1.4,174,2+2,1.05, 34, BGA U1000 CRITICAL CPU:1.4GHZ
[ —— DEVEL, BOM, BKLI: PROD, BHON: BROD, SHC_DEBUG. YES, XOF  VREFNRGH, NOT 33754098 SNB,QALV,0S,31,1.3,17,2+2,1.05, 34, BGA U1000 CRITICAL CPU:1.3GHZ
K21_DEBUG: PROD BKLT: PROD, BHON: PROD, SHC_DEBUG_YES, XDP, VREFMRGN 1 . VCCTOISNS_PROD, s ProD, _pROD
33754080 COUGAR POINT, SLHAG, PRQ, BD820S67 U100 CRITICAL PCH:B2
DDR3:HYNIX_2GB DRAM_CFGO:L,DRAM_CFG1:L,DRAM_CFG2:L,DRAM_CFG3:L,DRAM_TYPE:HYNIX_2GB
33754091 COUGAR POINT,B3,SLJ4K,PRQ,BD820S67 U100 CRITICAL PCH:B3
DDR3:HYNIX_4GB DRAM_CFGO:L,DRAM_CFG1:L,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:HYNIX 4GB
DDR3 : SAMSUNG_2GB DRAM_CFGO:L,DRAM_CFG1:H,DRAM_CFG2:L,DRAM_CFG3:L,DRAM_TYPE:SAMSUNG_2GB 33850976 1C,T29 Eagle Ridge,192 FCBGA,8x9MM U3600 CRITICAL T29:YES
DDR3 : SAMSUNG_4GB DRAM_CFGO:L,DRAM_CFG1:H,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:SAMSUNG_4GB
33350585 IC,SDRAM,1GBIT,DDR3-1333,78P FBGA,T-DIE,HYNIX U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE:HYNIX 2GB
DDR3 :MICRON_2GB DRAM_CFGO:H,DRAM_CFG1:L,DRAM_CFG2:L,DRAM_CFG3:L,DRAM_TYPE:MICRON_2GB
33350585 IC,SDRAM, 1GBIT,DDR3-1333,78P FBGA,T-DIE, HYNIX U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE : HYNIX_2GB
DDR3:ELPIDA_4GB DRAM_CFGO:H,DRAM_CFG1:H,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:ELPIDA_4GB
33350585 IC,SDRAM,1GBIT,DDR3-1333,78P FGBA,T-DIE,HYNIX U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:HYNIX 2GB
33350585 IC,SDRAM,1GBIT,DDR3-1333,78P FBGA,T-DIE,HYNIX U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:HYNIX 2GB
33350586 IC,SDRAM,2GBIT,DDR3-1333,78P FBGA,B-DIE,HYNIX U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE:HYNIX 4GB
33350586 IC,SDRAM, 2GBIT,DDR3-1333,78P FBGA,B-DIE, HYNIX U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE:HYNIX_4GB
33350586 IC,SDRAM,2GBIT,DDR3-1333,78P FGBA,B-DIE,HYNIX U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:HYNIX 4GB
33350586 IC,SDRAM,2GBIT,DDR3-1333,78P FBGA,B-DIE,HYNIX U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:HYNIX 4GB
33350587 1Ic,SDRAM, 1GBIT,DDR3-1333,78P FBGA,G-DIE, SAMSUNG U2900,U2910,U2920,02930 CRITICAL DRAM_TYPE : SAMSUNG_2GB
Programmable Parts 33350587 1Ic,SDRAM, 1GBIT,DDR3-1333,78P FBGA,G-DIE, SAMSUNG U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE : SAMSUNG_2GB
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 33350587 1C, SDRAM, 1GBIT,DDR3-1333, 78P FGBA,G-DIE, SAMSUNG U3100,U3110,03120,U3130 CRITICAL DRAM_TYPE : SAMSUNG_2GB
33550550 1 1C, EEPROM, SERTAL, SPT, 1Kx8, 1. 8V, MLPS , LE 03690 CRITICAL £29ROM: BLANK 33350587 1Ic,SDRAM, 1GBIT,DDR3-1333,78P FBGA,G-DIE, SAMSUNG U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE : SAMSUNG_2GB
34170352 1 1C,T29-ROM, K21 U3690 CRITICAL T29ROMsPROG 33350588 1IC, SDRAM, 2GBIT,DDR3-1333, 78P FBGA,D-DIE, SAMSUNG U2900,U2910,02920,U2930 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33753997 1 1, HCU, 325, LPC1112A, 16KB/ 2KB, HVQEN25 v9330 CRITICAL 29MCU BLANK 33350588 1IC, SDRAM, 2GBIT,DDR3-1333,78P FBGA,D-DIE, SAMSUNG U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE : SAMSUNG_4GB
34170353 1 1¢,129-HCy, K21 ve330 CRITICAL 129MCU: PROG 33350588 1C,SDRAM,2GBIT,DDR3-1333,78P FGBA,D-DIE,SAMSUNG U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE : SAMSUNG_4GB
33850895 1 G, SHC, RENESAS, H8S/2117RP, OMH, TLE , HF 14900 CRITICAL P 33350588 1IC, SDRAM, 2GBIT,DDR3-1333,78P FBGA,D-DIE, SAMSUNG U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE : SAMSUNG_4GB
34170348 1 e, sm, K21 14900 CRITICAL . 33350590 1IC,SDRAM, 1GBIT,DDR3-1333,78P FBGA,V68A-D, MICRON U2900,U2910,U2920,02930 CRITICAL DRAM_TYPE :MICRON_2GB
33550809 1 T v6100 CRITICAL BooTROM, BLANK 33350590 1IC,SDRAM, 1GBIT,DDR3-1333,78P FBGA,V68A-D, MICRON U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE :MICRON_2GB
33550803 1 64 MBTT ST SERIAL DUAL 1/0 FLASH,NumOnYX V6100 CRITICAL 'BOOTROM_BLANK 33350590 1IC, SDRAM, 1GBIT,DDR3-1333, 78 FGBA,V68A-D,MICRON U3100,U3110,03120,U3130 CRITICAL DRAM_TYPE :MICRON_2GB
34170349 1 1C,EFT ROM,K21 K78 V6100 CRITICAL 'BOOTRON_PROG 33350590 1IC, SDRAM, 1GBIT,DDR3-1333, 78 FBGA,V68A-D,MICRON U3200,U3210,03220,U3230 CRITICAL DRAM_TYPE :MICRON_2GB
33350589 1IC,SDRAM,2GBIT,DDR3-1333,78P FBGA,C-DIE,ELPIDA U2900,U2910,U2920,U2930 CRITICAL DRAM_TYPE:ELPIDA_4GB
Alternate Parts 33350589 1IC,SDRAM, 2GBIT,DDR3-1333,78P FBGA,C-DIE,ELPIDA U3000,U3010,U3020,U3030 CRITICAL DRAM_TYPE :ELPIDA_4GB
PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES COMMENTS : 33350589 1IC,SDRAM,2GBIT,DDR3-1333,78P FGBA,C-DIE,ELPIDA U3100,U3110,U3120,U3130 CRITICAL DRAM_TYPE:ELPIDA_4GB
PART NUMBER
33350589 1IC,SDRAM,2GBIT,DDR3-1333,78P FBGA,C-DIE,ELPIDA U3200,U3210,U3220,U3230 CRITICAL DRAM_TYPE:ELPIDA_ 4GB
37650855 37650613 ALL Diodes alt to Toshiba
35382929 1IC,ISL6259,BATCHARGER, 3%, 4X4MM, OFN28 u7000 CRITICAL
37650977 37650859 ALL Diodes alt to Toshiba
37650972 37650612 AL Rohm alt to Toshiba
PD Module Parts
37750107 37750066 ALL ONsemi alt to Semtech
806-2333 K21, T29 Fence T29FENCE CRITICAL
13850676 13850691 ALL Murata alt to Samsung
806-2356 K21, T29 Can T29CAN CRITICAL NOSTUFF
37150675 37150652 ALL NEP alt to NKP
806-2347 K21, T29 Filter Can T29FILTERCAN CRITICAL
13850679 13850678 ALL Murata/Samsung to Taiyo
806-2376 K78, mDP Can MDPCAN CRITICAL
13850671 13850673 ALL Taiyo alt to Murata
806-2377 K78, mDP Spring MDPSPRING CRITICAL NOSTUFF
33754092 33784100 ALL EARLY 1.5GHZ CPU SAMPLES
33754093 33754101 ALL EARLY 1.4GHZ CPU SAMPLES
35353312 35353055 ALL NXP alt to Pericom
37650790 37650928 ALL I alt to Fairchild
12850333 12850294 ALL Sanyo alt for Sanyo/Frederick
15251462 15251295 ALL Toko alt for NEC inductor
10450035 10450011 ALL Panasonic alt to Cyntec
15251085 15251307 ALL Toko alt for Cyntec DRAM C FG CHART
514-0744 998-3941 ALL 0ld 39400 alt to New 79400
37650874 37650895 ALL FDMC02025 alt to RIKOIEODNS VENDOR cFG 1 CFG 0
13850703 13850648 ALL Murata alt to Taiyo Yuden
HYNIX o 0
13850684 13850660 ALL Murata alt to Taiyo Yuden
SAMSUNG
33850721 33850923 ALL SMSC USX2061 alt to USB2513B 1 0
15251493 15251300 ALL Coileraft alt to Murata
MICRON 0 1
ELPIDA 1 1
Ismc MASTER=K17 REF SyNC_DATE=05/28/200
s1ZE crG 2 DIE REV crG 3 . s
BOM Configuration
20 o a o 1 051-8870 | D
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Functional Test Points

00000000000000

00000

000000000000000000000000000

000000

J4001: AirPort / BT Connector
ruNC_TEST
TRUE PP3V3 WLAN F
TRUE WIFI _EVENT_ T
TRUE PCIE_AP R2D N
TRUE PCIE_AP R2D P
TRUE PCIE_CLK100M_AP_N
TRUE PCIE_CLK100M AP_P
TRUE USB_BT P
TRUE USB_BT N
TRUE PCIE_AP D2R_P
TRUE PCIE_AP D2R_N
TRUE PCIE_WAKE_L
TRUE AP_RESET_CONN_T
TRUE AP _CLKREQ O T,
TRUE =PP3V3_S3_ BT
(Need to add 8 GND TPs)
J4501: SATA SSD Connector
ruNC_TEST
TRUE PP3V3_S0_HDD_R
TRUE SATA_HDD _D2R C P
TRUE SATA_HDD_D2R_C N
TRUE SATA_HDD_R2D_N
TRUE SATA_HDD_R2D_P
MC__HDD B_TEMP.
SMC_HDD_TEMP_CTIL_CONN
(Need to add 6 GND TPs)
J4700: LIO Connector
ruNC_TEST
TRUE =PP3V42 G3H ONEWIRE
TRUE =PP3V3 S0 _AUDIO
TRUE =PP3V3R1V5_S0_AUDIO
TRUE SYS ONEWIRE
TRUE SMC_BC_ACOK
TRUE =USB_PWR_EN
TRUE SMC_LID
TRUE =I2C_LIO_ SDA
TRUE =I2C_LIO_SCL
TRUE =I2C_MIKEY SCL
TRUE =I2C_MIKEY SDA
TRUE AUD_TIPHS_SWITCH_EN
TRUE AUD_TIP_ PERIPHERAL DET
TRUE AUD_TI2C_INT L
TRUE AUD_GPIO_3
TRUE SPKRAMP_INR_N
TRUE SPKRAMP_INR_P
TRUE USB_EXTD_N
TRUE USB_EXTD_P
TRUE USB_CAMERA_N
TRUE USB_CAMERA P
TRUE HDA_SDOUT
TRUE HDA BIT CLK
TRUE HDA SDINO
TRUE USB_EXTD_OC_L
TRUE HDA RST L
TRUE HDA_SYNC
(Need to add 5 GND TPs)
J4800: SD Card Connector
ruNC_TEST
TRUE PP3V3_SW_SD_PWR
TRUE SD_CLK
TRUE SD_CMD
TRUE SD_D<7..0>
TRUE SD _CD L
TRUE SD_WP.
(Need to add 2 GND TPs)
J5100: LPC+SPI Connector
ruNC_TEST
TRUE =PP3V3_S5_LPCPLUS
TRUE =PP5V_S0_LPCPLUS
TRUE LPC_AD<3..0>
TRUE SPI_ALT MOSTI
TRUE SPI_ALT MISO
TRUE LPC_FRAME T
TRUE PM_CLKRUN_TL
TRUE sSMC_TMS
TRUE LPCPLUS_RESET_L
TRUE SMC_TDO
TRUE SMC_TRST L
TRUE SMC_MD1
TRUE SMC_TX L
TRUE LPC_CLK33M LPCPLUS
TRUE SPIROM USE_MLB
TRUE SPI_ALT CLK
TRUE SPI ALT CS_ L
TRUE LPC_SERIRQ
TRUE LPC_PWRDWN_T.
TRUE SMC_TDI
TRUE SMC_TCK
TRUE SMC_RESET L
TRUE SMC_NMT
TRUE SMC_RX L
TRUE LPCPLUS_GPIO

0000000000000000000000000

(Need to add 6 GND TPs)
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37 70
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38 69
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38 69
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40 a1

39 40

6 40 a1 a2 49

40 as

40 as

40 as

40 as

19 40

18 40

18 40

40 51

40 51

40 51

24 40

24 40

18 40

18 40

16 40

16 40

16 40

24 40

16 40

16 40

16 a1

17 a1

a1 a2

25 43

a1 a2

a1 a3

a1 a3

39 a1

25 43

19 43

16 a1

17 a1

a1 a2

a1 a2

a1 a2

a1 a3

39 a1

19 43

70

70

6

6

70

70
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62

74

74

6

6

6

6

70

70

70

70

70

43 70

43 53

a2 a3

(Need 5 TPs)

(Need 5 TPs)

(Need 2 TPs)
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J5600: Fan Connector
ruNC_TEST
TRUR =PP5V_S0_FAN
TRUE FAN_RT_TACH
TRUE FAN _RT PWM
(Need to add 1 GND TP)
J5700: IPD Flex Connector
ruNC_TEST
TRUE PP3V3_TPAD CONN
TRUE PP5V_TPAD FILT
TRUE =PP3V42 G3H TPAD
TRUE USB_TPAD_CONN_P
TRUE USB_TPAD_CONN_N
TRUE =I2C_TPAD_SDA
TRUE =I2C_TPAD_SCL
TRUR SMC_ONOFF_L
TRUE SMC_LID
TRUE SMC_TPAD_RST L
SMC_PME_S4 WAKE_TL
(Need to add 5 GND TPs)
J6900: DC-In Connector
rUNC_TEST
TRUE =PP18VS5_DCIN_ CONN
TRUE =PP5V_S3_LIO CONN
(Need to add 5 GND TPs)
J6903: Speaker Connector
ruNC_TEST
TRUE SPKRAMP_R_P_OUT

SPKRAMP R N OUT
Nee © a ND TPs

J6950: Battery Connector
ruNC_TEST
TRUE PPVBAT G3H_ CONN
TRUE =SMBUS_BATT_SCL
TRUE =SMBUS_BATT_ SDA
TRUE SYS DETECT L
(Need to add 4 GND TPs near
J6950 and 1 for shield)
J9000: Internal DP Connector
ruNC_TEST
TRUE PPVOUT_SW_LCDBKLT
TRUE PP3V3_SW_LCD
TRUR I2C_TCON_SDA R
TRUE 12C_TCON_SCL_R

LED_RETURN_6
LED_RETURN_5
LED_RETURN_4
LED_RETURN_3
LED_RETURN_ 2
LED_RETURN_1

TRUE DP_INT HPD_CONN

TRUE DP_INT AUX CH C N
TRUE DP_INT AUX CH C P
TRUE DP_INT ML_F_P<0>
TRUE DP_INT_ML_F_N<0>
TRUE DP_INT ML _F_P<1>
TRUE DP_INT ML _F_N<1>

(Need to add 5 GND TPs)

Misc Voltages & Control Signals

FUNC_TEST
TRUE PPBUS_G3H
TRUE PPVIN SW_T29BST

@ TRUE PPBUS_S5_HS_COMPUTING_ ISNS

PPDCIN_G3H

= TRUE PP3V42 G3H

= TRUE PPVRTC_G3H

= TRUE PP5V_S5

[ TRUE PP5V_SUS

[n TRUE PP3V3 S5

= TRUE PP3V3_SUS

= TRUE PP3V3 S3

= TRUE PP1V8_ SO

D> TRUE PP3V3 SO

ED TRUE PP1V5_S3

= TRUE PP1V5_S3RS0

ED TRUE PP1V5_S0

=D TRUE PP1VO5_S0O

D TRUE PPVTTDDR_S3

@ TRUE PPOV75_S0_DDRVTT
=D TRUE PPVCCSA_S0_CPU

=D TRUE PP1VO5_SUS

ED TRUE PP15V_T29

= TRUE PP3V3_T29

= TRUE PP1V0O5_T29

E TRUE PP1V05_S0_PCH VCCADPLL
= TRUE PPVCORE_S0_CPU

= TRUE PPVCORE_S0_AXG

= TRUE PP1V5_S3 CPU VCCDQ
=> TRUE PP1V0O5_S0_CPU VCCPOE
= TRUE PP1V8 SO CPU VCCPLL R

(Need to add 27 GND TPs)

J5715:

FUNC_TEST

TRUE

KB BKLT CONNECTOR

KBDLED_FB

=

TRUE

KBDLED_ANODE

“

a9 74
a9 74
aa a0
aa 4o
a1 42 as

6 40 a1 a2 49

(Need to add 2 GND TP)

MAKE_BASE=TRUE

NC_PEG_R2
MAKE_BASE=TRI

NC_EDP_TXP<0..3> TRUE TP_EDP_TX P<0..3>
MARE_BASE=TRUE _
NC_EDP_TXN<O0..3> TRUE — TP _EDP_TX N<O0..3>
MARE_BASE=TRUE _
NC_EDP_AUXP TRUE — TP _EDP_AUX P
MAKEiBA§E=TRUE —_—
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> rau — TP CPU RSVD<8..27>
MAKE_BASE=TRUE —
NC_PEG_R2D_CP<15..4> ™ — =PEG R2D C P<15..4>
D_CN<15..4> ™ — =PEG R2D C N<15..4>
UE —
_NC_PEG_D2RP<15..4> TR — =PEG_D2R_P<15..4>
MAKE_BASE=TRUE —
D2RN<15..4> ™ — =PEG_D2R_N<15..4>

MAKE_BASE=TRUE

MAKE_BASE-TRUE

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

4z a9
a1 az a9
752 (Need 6 TPs)
TP PCTE CLK100M PEAN — NC PCIE CLK100M PEAN
- NO TEST Nets =
— TP PCTE CLK100M PE4P — e NC PCIE crkioomM PE4R
el
16 _TP_PCIE CLK100M PESN p— -~ NC_PCIE CLK100M PESN
e moron
16 _TP_PCIE CLK100M_PESP — — NC_PCIE CLK100M_PESP
— e omormon
16 _TE PCIE CLK100M PE6N — e NC PCIE CLK100M PE6N
el
16 _TP_PCIE CLK100M PE6GP p— _ NC_PCIE CLK100M PE6P
5152 74 — e ooron
16 _TE BCIE CLK100M PE7N e NC PCIE CLK100M PETN
5152 74 wo_wusz — e omormon
16 _TE_PCIE CLK10OM PE7E — e NC PCIE crxioom pE7E
17 _TE CRT TG BLUE — Nc crT TG BLUE =
™  MAKE_BASE=TRUE TP _PSOC P1 3 —_— - NC _PSOC P1 3
17 _TP CRT 16 GREEN p— NC cRT TG GREEN —
—— aAKe_sAsE-TRUE 16 __TP_SATA B D2RN p— - NC SATA B D2RN
17 _TE cRT 1G RED p— Nc crT TG RED i ———
L r——— 16 __TP_SATA B D2RP p— - NC SATA B D2RP
= e
16 __TE SATA B R2D CN — e Nc saTA B R2D N
52 53 (Need 4 TPs) 17 _TP_CRT IG DDC CLK P NC_CRT IG DDC_CLK e —
= 16 __Te SATA B R2D CP - Nc saTa B R2D cP
52 17 _TP_CRT IG DDC DATA NC_CRT TG ppC DATA o
= aAKe_sasz-TRUE 16 __TP_SATA D D2RN p— NC SATA D D2RN
a1 52 i
16 TP_SATA D D2RP — _ NC_SATA D_D2RP
52 17 _TP_CRT IG HSYNC — NC CRT IG HSYNC e ——
e — 16 __TE SATA D R2D N - NC saTA D R2D N
17 _TP_CRT IG vSYN Ne _cRT TG vsvin T
—— ne_saseoTruR 16 TP _SATA D R2D CP - NC_SATA D R2D CP
16 TP _SATA E D2RN - PASECTROR NC_SATA E _D2RN
TP LDS TG CTRL cIx NC Lvps 16 cTRL CIK o e
pree—— 16 TP _SATA E D2RP - NC_SATA E _D2RP
TP LDS TG CTRL DATA PASETE Lups 16 crRr paTa prep—
e pee— 1o __TE SATA E R2D N — e Ne saTA E R2D on
e _pcH LvDs vG Nc_pcn Lvps vac =
= 16 __TE SATA E R2D P - Nc saTa E m2p ce
63 66 (Need 2 TPs) ——  MAKE_BASE-TRUE
1o __TE SATA F D2RN - Ne saTA F p2mn
& (Need 2 TPs) i
16 _TE HDA SDINI — Nc_mpA_sprNi 1o __Te SATA F D2Re ju— Nc saTa F p2re
e — e omerron e orermr
16 _TP_HDA SDIN2 — NC HDA SDINZ 16 __TP SATA F R2D CN — - v NC SATA F R2D CN
e el T
16 _TP_HDA SDIN3 — NC_HDA_SDIN3 16 TP_SATA F_R2D CP — - NC_SATA F_R2D CP
& 66 e — — e_omomemon
& 66
6 66 16 _TE_PCI PUE L — NC_PCT PME I
— e oormor
5 66 16 _TE_BCT CLK33M ouT3 — o Ne per crxk3dm ours
= ke _ohom-TRoR TP_PCH TP18 [ NC PCH TP18
o 66 o
e _pcH TP17 g Nc_pcn TR17
o 66 e
e _pcH TP16 p—— Nc_pcn T1s
63 16 TP_CLINK CLK — NC CLINK CLK — i erseor
= e _pcH TP1S —_ Nc_pcn TR1s
& 70 16 TP cLInk paTa — e NC_crLINK pATA = emor
— e e e _pcH TP14 —_ Nc pcn TR1
6 70 16 TP CLINK RESET L. puy NC CLINK RESET L e
e e _pcH TP13 p—— Nc pcn TR13
o 70 e
16 _TE PCIE CLK100M PEBN — NC PCIE CLK100M PEBN e _pcH TP12 puy Nc pcn TR12
6 70 T o
16 _TP_PCIE CLK100M PEBP p— _ NC_PCIE CLK100M PEBP
& 70 e
TP _pcH TP10 — e Ne_pcn_TP10
o 70 o
) Ne_pcn T9
e
e _pch Trs P Nc_pcn Tr8
e
e _pcH TP7 e Nc_pcn TP7
e
= XDP PCH AP PWR EN e _pcH Tr6 Nc_pcH TPS
e
— XDP PCH USB HUB SOFT RST L 2 e _pcn TES S Nc_pcH TPS
L = XDP_PCH_SDCONN_STATE RST L 23 TP _PCH TP4 IEAE;MSR - NC_PCH TP4
o = XDP_PCH ENET PWR EN 23 TP _PCH TP3 M"’MSR _— NC_PCH TP3
! = XDP_PCH_SDCONN DET I 2 e _pcn TP2 S Nc pcH T2
XDP_PCH_S5_PWRGD 23 TP _PCH TP1 _ NC_PCH TPl
B =D e
XDP_PCH PWRBTN L.
- 23
B ED D Pcn_vss nerr<iss 0
= XDP_PCH_ISOLATE CPU MEM L = D PcH_vss NeTP<ls 20
B o PcH vss neTF<17> 0
= XDP FW CLKREQ T 0 ech vss werr<2> 20
B = PeH_vss nerr<ls: ¢ 70
= XDP AP CLKREQ T 2 0 Pch vss werr<ss 0
B - PcH_vss neTr<1os ‘70
= XD PCH AUD IPHS SWITCH EN 2 ED
77 B PcH vss werre21s 20
= Fcn_vss nerr<o> 0
B = PcH vss nerress 0
B Pcn_vss werreils 0
B = Pcn vss neTre27s 0
e Pcn vss nerreizs 0
B fres PcH_vss neTre29s 0
2 17 T SDVO TVCLKTNN — Ne_spvo Tverkmin
= e onememn
7 e 17 Te_SDVO TVCLKINE . Ne_spvo TverkIne
— o eemr
7 68
17 T SDVO STALIN — Ne_spvo sTALN
7 T B e Lvps 16 B crim Nc Lvps 16 B crxm
17 T_Spvo STALLE ju— Ne_spvo srare prET—
7 = MAKE_BASE-TRUE 8 TP_LVDS IG B CLKP — NC_LVDS IG B CLKP
7 17 TP_SDVO_INTN — NC_SDVO_INTN TP_LVDS_IG BKL PWM ARG PRSETTROE NC_LVDS_IG_BKL PWM
prrETr—— [r——
7 17 TB_SDVO INTP - NC_SDVO_INTP PASECTRY
[rET—
7 suc BS ALRT L — NC sMc BS ALRT L
e
7
3 _TP_XDP_PCH OBSFN A<0..1> — NC TP XDP PCH OBSFN A<0..1>
7 " MAKE_BASE=TRUE SYNC MASTE! K MLB =
7 = re_omomemon
23 _TP_XDPECH HOOK2 — e NC TP XDPECH HOOK2 .
72 T Functional Test / T
23 _TP_XDPPCH HOOK3 — - NC_TP_XDPPCH HOOK3 No est
7 T
3 _TP_XDP_PCH OBSFN D<0..1> — e NC TP XDP_PCH OBSFN D<0..1> 051-8870 I D
7 i -
; 23 _TP XDP PCH HOOK4 — NC TP XDP PCH HOOK4 Apple Inc.
e oorron
23 _TP_XDP_PCH_HOOK! — — NC_TP_XDP_PCH_HOOK! ®
; e — 3.13.0
B 16 _TP_PCH GPTOG4 C — NC PCH GPIOGS C NOTICE OF PROPRIETARY PROPERTY:
— e omormon
B 16 _TE PCH GPIO65 CLKOUTFLEX1 pu— NC PCH GPTO65 CLKOUTFLEX1 THE INFORMATION CONTAINED HEREIN IS THE
= MAKE_BASE=TRUE PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
16 _TE PCH GPIO66 CLKOUTFLEX2 pu— NC PCH GPTO66 CLKOUTFLEX2 THE DOSESSOR AGREES TO THE FOLLOWING:
e oorron
16 _TE PCH GPIO67 CLKOUTFLEX3 — e NC PCH GPTO67 CLKOUTFLEX3 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 7 OF 109
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8 7 6 5 4 3 2 1

"G3Hot" (Always-Present) Rails 3.3V Rails 1.8v/1.5V/1.2V/1.05V Rails
53 _=PPBUS G3H — PPBUS_G3H o5 55 _=PP3V3_S5_REG — PP3V3 S5 ¢
-_ =0.6 mm _— =0.6 =3.3 s
MINNECK WEDTH=g. 55 mm MIN NECK WIDTH-0.5 MM MAKE BASECTRUE T29 Rails (off when no cable)
2.6v
=PP3V3_S5_XDP
i 60 _=PP1V8 SO REG j— PP1V8 SO 6
—— =PPBUS_S0_LCDBKLT 66 =PP3V3 S0 _P3V3SOFET 61 2 1 MIN_LINE WIDTH=0.5 MM 36 8 =PP15V _T29 REG —_— PP15V_T29 6
—  —PPBUS_S0_VSENSE s —PP3v3_S3_P3V3S3FET o A max supply VOLTAGEST Boor2 M
=PPVIN SW_T29BST s 36 S5_CPU_VCCDDR 26 M;K:;;:E;;Uf:pu VCCPLL ) T
PPVIN_SW T29BST V| — =PPVIN_S5_HS_COMPUTING_ISNS_R . S5_LCD 6 — w — =PPHV_SW _DPAPWRSW 65
VOLTAGE=12. _PPVIN §5 DP5VP3V3 N S5_PCH 171
— =PP1V8_S0_PCH_VCC_DFTERM 18 20 22
S5_PCHPWRGD 25 =
— =PP1V8 S0 _P1V05S0LDO o0
5_SMCBATLOW a2 —— 36 _=PP3V3 T29 FET _— PP3V3_T29 6
— =PP1VBRI1VS5_S0_PCH_VCCVRM 20 == = -
S5_ROM s0 ——
S_COMPUTING_ ISNS S5_USB_RESET ==EEVDDIO SO _SBCLK =
PVIN_S5_HS_COMPUTING ISNS PPBUS_S5_H =
e R e e e T ¢ = — =PP1V8 S0_P1V5S0 0 i
MIN NECK WIDTH-0.325 mm S5_PCH_VCCDSW 20 22 = , — -PPVDDIO T29 CLK 25
Xﬁ;zASASEiT;{“ S5 _SYSCLK s ) — =PP3V3 T29 RTR 34 35 36
=PPVI CPUIMVP S5_VMON — =PP3V3_T29 PCH GPIO
VIN SO s7 58 o - _=PPDDR_S3_REG — PP1V5_S3 P, = e
=PPVIN_ S3 DDRREG 56 S5_PWRCTL 62 —_—
=PPVIN_S0_CPUVCCIOSO S5_PCH_vcC_SPI
u 20 22 oumAGET sy 36 _=PPIVOS T29 FET PP1V05_T29 ‘36
=PPVIN_S0_VCCSASO0 = S5_P3V3SUSFET @ == = VIN LING WIbTH-0.4 MM
— =PP1V5_S3 MEMRESET 26 MIN_NECK i wIDTH 0.2 MM
=PPVIN_S0_CPUAXG 50 S5_TPAD o —— VOLTAGE-T
= —  =PP1V5_S3_MEM_A 27 28 32 NAKE BRSESTRUE
S4_DPAPWRSW 65 =
52 ¢ _=PP18V5_DCIN_CONN — PPDCIN G3H . —  =PP1V5 S3 MEM B 20 30 32 — _=PP1V05_T29 RTR 35
= VN LING WIDTH-0.6 MM S4_sMC a2 — =
MIN NECK WIDTH-0.25 M - — S3_P1VSS3RSO_FET @
vu?ﬁis?mun SO_DDRREG_LDO 56
=PPDCIN S5_CHGR s3
— =PPDCIN S5 VSENSE s 61 _=PP1V5 S3RSO FET — PP1V5_S3RS0 6 68 1v05 SO0 LDO
= = VN LINE WIDTH-0.6 MM
oo 2 i
¢ _=PP3V3_SUS_FET — PP3V3_SUS B
s; _=PP3V42 G3H REG PP3V42 G3H 6 —_— MIN_LINE WIDTH=0.50MM VOLTAGE=3 .3V MAKE_BASE=" 'rm.u: 60 _=PP1V05 S0 _LDQ o PP1VO05_S0 PCH VCCADPLL 6
= VN LINE WIDTH-0.3 MM MIN NECK WIDTH-0.20MM  MAKE BASE-TRUE =
MIN NECK WIDTH-0.2 MM
VOLTAGE-3 42V =PP1V5_S3_CPU_VCCDDR 1012 15 26
B =PP3V3_SUS_PCH VCCSUS_USB
MAKE_BASE=TRUE 20 22 =PP1V5_S3RS0_VMON 62 .
=PP3V3_S5_LPCPLUS PN =PP3V3_SUS_PCH_VCCSUS_GPIO 20 22 = — =PP1V05_S0_PCH_VCCADPLL 20
=PP3V3_S5_SMC e =pP PCH 20
=PP3V42 G3H CHGR 5 =PP3V3_SUS_GPIO 1617 18 19
=PP3V42 G3H PWRCTL o =PP3V3_SUS_PCH 2 . " " .
=PP1V5_S0_REG — PP1V5_S0 Chipset "VCore" Rails
=PP3v42 G3H SMBUS SMC BSA s ——  =PP3V3 SUS PWRCTL 6 e — WIN LINE WIDTH-2 mm ¢ P
=PP3V42 G3H SMCUSBMUX 3 ——  =PP3V3 SUS P1V05SUSLDO 50 -7
=PP3V42 G3H TPAD —— _=PP3V3 SUS SMC - =PPVCORE_S0_CPU_REG — PPVCORE_SO_CPU
6 = o =PP3V3R1V5_S0_AUDIO P * = T ¢
=PPVIN_S5_SMCVREF i
=PP3V3R1V5_S0_PCH VCCSUSHDA 16 20 22
=PPVBAT_G3 YSCLK 25
—— 61 _=PP3V3 S3 FET — PP3V3_S3 6 -
— =PP3V42 G3H ONEWIRE 6 a0 — MIN LINE WIDTH-0.50MM  VOLTAGE=3.3V — =PPVCORE S0 CPU 512 14
= MIN NECK WIDTH-0.20MM  MAKE BASE-TRUE =PPCPUVCORE_S0_VSENSE .
. — P3V3 S3 BT 6 37 56 31 _=PPVTT_ S3 DDR_BUF = PPVTTDDR_S3 o
=PP3V3_S3_CARDREADER 3 T
=PP3V3_S3 MEMRESET =
= 26 MAKE_BASE=TRUE s _=PPVCORE_S0_AXG_REG = PPVCORE_SO0_AXG °
s _=PPVRTC_G3_OUT — PPVRTC_G3H B — =PP3V3 S3 SMBUS SMC_A S3 “ =
- MIN NECK ¥§§$§ 0:3 e p =PP3V3 S3_SMBUS_SMC_MGMT M 56 _=PPVTT_SO_DDR_LDO — PPOV75_SO_DDRVTT B
VOLTAGE- [ — = MIN LINE WIDTA-2 mm .
NAKE BRSETRUE = 20383 usn_aon o2 NIV NECK WIDT=0.17 mm _PPUCORE SO CPU VCCAXG s s
— =PPVRTH PCH =PP3V. B_RESET
VRTC_G3_PC 16 17 20 U 24 MAKE_BASE~TRUE PGFXVCORE_S0_VSENSE a5
=PP3V3_S3_VREFMRGN 2 — _=PPOV75_S0 MEM VTIT A 3
=PP3V3_S3 WLAN 3 — =PPOV75 SO MEM VTT B 3
=PP3V3 S3 WLANISNS 46 — =PPVTT_ S0 _VTTCLAMP 26
=PP3v3 S3 BMON ISNS 16 - 15 12 _=PP1V5_S3 CPU_VCCDQ EPIVS S3 CPU VCCDQ B
(s = g
. =PP3v3_S3_PCH_GPIO
5V Rails o 54 _=PPVCCSA_SO_REG — PPVCCSA_S0_CPU . sv
—PP5V S5 LDO PS5V S5 — =PP3V3_S3_1V5S3ISNS a6 —_— 6 MAKE EAS "TRUE
* = VN LING WIDTH-0.5 MM ¢ =PP3V3 S3 DBGLEDS 52 GE5-ov _
MIN NECK WIDTH-0.3 MM MAKE, BASE-TRUE 14 12 _=PP1VO5_S0_CPU_VCCPQE — PP1V05_SO_CPU_VCCEOE B
NAKE BASBVTRUE — =PPVCCSA S0 CPU 12 15
My
— =PP5V_S5 P1VS5DDRFET 61 61 _=PP3V3 SO FET P PP3V3_S0O 6 74 60 _=PP1VO5_SUS_LDO e PP1V05_SUS 6
—— — MIN_LINE WIDTH=0.5 MM  VOLTAGE=3.3V -
— _=PP5V_S5_P5VSUSFET @ gt S S A 14 12 _=PP1V8_S0_CPU_VCCPLL R — PP1VS SO CPU VCCPLL R .
— =PP5V_S5_TPAD a0 — =PP3V3 S0 _CPUVCCIOISNS us
- —  =PP3V3 S0 AUDIO 5 a0 —  =PP1V05_SUS PCH JTAG 2
=PP3V3 S0 _BKL_VDDIO 66
d_— =PP3v3_S0_HS_COMPUTING_ISNS a ss _=PPCPUVCCIO_SO_REG — PP1VO5_S0 B
¢ _=PP5V_SUS_FET — PP5V_SUS B =PP3V3_S0_CPUTHMSNS e 2 ma H
= VN LING WIDTH=0.50MM
MIN NECK WIDTH-0.20MM X
R awuE =PP3V3_S0_CPU_VCCIO_SEL 1 =PP1VO05_S0_PCH_VCCIO_PLLPCIE 20
— _=PP5V_SUS_PCH 2 =PP3V3 S0 DP_DDC . =PP1V05_S0_CPU_VCCIO 51012 14
- =PP3V3 S0 _FAN s =PP1V05_S0_PCH 16 22
v 83 REG s 53 =PP3V3 S0 P3V3T29FET 36 =PP1V05_S0_PCH_VCCIO 20 22
=PP5V. RE f— PP5V.
= = HIN_LINE WIDTA=0 5 mm —PP3V3_S0_P1V8S0 0 P1V05_SO_PCH_VCCIO PCIE 1
MIN NECK_WIDT=0.2 mn =PP3V3 S0 PCH 16 19 22 =PP1V05_S0_PCH VCCIO SATA 16 20 22
MAKE BASE-TRUE _Ppavi S0 PCH GPIO o =PP1V05_S0_PCH_VCCASW 20 22
—EPSV_S3_AUDIO_ANP =t =PP3V3_S0_PCH VCC3_ 3 CLK =PP1V05_S0_PCH VCCIO USB
=PP5V_S3_DDRREG 6 —ER3V i 22 e e 20 22
=PP3V3_S0_PCH_VCC3_3_GPIO 20 22 —  =PP1V05_S0_PCH_VCC_CORE 20 22
=PP5V_S3 MEMRESET 26 —-
=PP3v3_S0_PCH VCC3_ 3 HVCMOS 20 22 =PP1V05_S0_VMON o
=PP5V_S3_P5VSOFET @
T — =PP3V3_S0_PCH VCC3_ 3 PCI 20 22 =PP1V05_S0_PCH_VCCIO CLK 20 22
_PPSV S3 LIO CONN > —PP3V3_S0_PCH_VCC3_3_SATA 20 22 —PPVCCIO_SO_CPUIMVP .
= 52 _PP3V3 S0 DCH VCCADAC s =PP1V05_S0_PCH VCCDIFFCLK 16 20 22
=PP3V3_S0_PCH STRAPS 1617 19 =PP1V05_S0_PCH_VCCSSC 20 22
=PP3V3 S0 PWRCTL o =PP1V05_SO0_PCH_V_PROC_IO 20 22
o1 =PP5V_SO FET — PP5V_S0 =PP3V3_S0_RSTBUF 2 =PP1V05_SO0_PCH_VCCIO PLLUSB 20
NN NECK WIDTH=0 .3 M —PP3V3 S0_SB PM 2 =PP1V05_SO PCH VCC DMI 0 2
NAKE BASEVTRUE —PP3V3 S0 SMBUS PCH w =PP1V05_S0_PCH VCCIO PLLFDI 20
=PP5V_SO_BKL o , — -PP3V3 S0 SMBUS SMC 0 S0 ., =PP1V05_S0_PCH VCCDMI_FDI 20
=PP5V_S0_CPUIMVP 5 =PP3V3_S0_SMBUS_SMC_B_S0 a =PPVCCIO_SO_XDP 2
— =PPS5V S0 _CPUVCCIOSO 5 — =PP3V3 50 smc " — =PPVCCIO S0 SMC @
— =PP5V 50 FAN ¢ as — =PP3V3_SO_HDD 30 — =PPIVO05 S0 PIVOST29FET 36
— =PP5V S0 LPCPLIS 6 43 —— =PP3V3 S0 HDDISNS 46
j— vcesa = \ — =PP3V3_SO_VMON &
PCH 2 =PP3V3_S0_P1V5S0 ‘0
VMON o =PP3V3 S0 T29PWRCTL 36
KBDLED 49 =PP3V3 S0 _DPSDRVA 64 ISYNC MASTER=K91 MLB SYNC DATE=05/15/201
=PP3V3 S0 _P1V05S0LDO 0
—PP3V3_SO_IMVPISNS s Power Aliases
=PP3V3_SO0_XDP 23
—PP3V3_S0_T2912C w Apple Inc 051-8870 | D
-PP3V3 S0 BKLTISNS - PP .
=PP3V3 SO YSCLKGEN 25 <) 3 . 13 . 0
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Plated Board Slot

SL0900

TH-NSP

CPU Heat Sink Mounting Bosses

20913
STDOFF-4.50D1.8H-SM

@Di .

z0910
STDOFF-4.50D1.8H-SM

©

z0911
STDOFF-4.50D1.8H-SM

621

20912
STDOFF-4.50D1.8H-SM

1
4x 860-1327 l @

X21 Boss

Z20914
STDOFF-4.50D1.9H-SM

SSD Boss
70915

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

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

DisplayPort PCB Stiffener
(Provides PCB support for small finger above J9400)

NO STUFF
MT0900
STIFFENER-K16-K99
sM-sp

1
_[ 806-1176

Digital Ground

T29 Can

Slots

SL0901 SL0902
TH-NSP TH-NSP
1 1

S3-1.1X0.4-1.4X0.7 S1-1.1X0.4-1.4X0.7

SL0903 SL0904
1 1

TH-NSP TH-NSP

SL41.1X0.45-1.4X0.75 1.1X0.45-1.4X0.75

TH-NSP TH-NSP

SL0905 SL0906
1 1

SL41.1X0.45-1.4X0.75 1.1X0.45-1.4X0.75

STDOFF-4.50D1.9H-SM

Pogo

s _=PEG_R2D C P<3..0> 67— PEG R2D C P<3..0> — PCIE T29 R2D C P<3..0> 3 70
P ignal —_— —_— =
CPU signals 5 _=PEG R2D C N<3..0> & — PEG R2D C N<3..0> T MAKE BASESTRUE pCTE T29 R2D C N<3..0> 270
5 _=PEG D2R P<3..0> 6 D2R_P<3..0> MAKE_BASEZTRUE pCIE T29 D2R P<3..0> 20 70
26 _MEMVTT EN — =DDRVTT EN 26 56 MAKE_BASE=TRUE
AKE_BASE-TRUE = s _=PEG_D2R N<3..0> 6 D2R N<3..0> - PCIE T29 D2R N<3..0> .
X == WAKE_BASE-TRUE
70 64 __DP_EXTA ML _C P<3..0> ¢» — DP IG ML P<3..0> — TP DP IG B MLP<3..0> 1
MAKE_BASE-TRUE = =
70 64 DP_EXTA ML _C N<3..0> e DP_IG ML N<3..0> TP_DP_IG B _MLN<3..0> 17 T29 DP Ports
MARE_BASE-TRUE = = . =PP3V3_SQ DP_DDC
- 17 _TP_DP_IG_C_HPD — DP_T29SNKO_HPD 2
70 64 __DP_EXTA AUXCH C P e _—— DP_IG AUX CH P DP_IG B AUX P 1 = WAKE BASE-TRUE
MAKE_BASETRUE - - R0920%| R0921%| R0922%| RO923? 17 _TP_DP_IG_C_MLP<3..0> — DP_T29SNKQ_ML_C_P<3..0> 34 72
70 64 __DP_EXTA AUXCH C N e _—— DP_IG AUX CH N — DP_IG B AUX N 1 = WAKE BASE-TRUE
MAKE_PASE=TRUE 2.2K 2.2K 2.2K 2.2K 17 _TP_DP_IG C MLN<3..0> pu— - DP_T29SNKO_ML _C N<3..0> .
B B ) 5 = JiARE BASE-TRUE
17200 17200 1200 1200 17 _TP_DP_IG C_AUXP pu— - DP_T29SNKO AUXCH C P 34 72
z‘éfz z‘éfz z‘éfz z‘éfz ., _TP_DP_IG_C_AUXN —_ VAKEPASETTRUEhp T29SNKO_AUXCH C N FP.
16 _ PCIE_EXCARD D2R N NC_PCIE EXCARD D2RN MAKE_BASE=TRUE
MAKE BASE-TRUE
16 __PCIE EXCARD D2R P - NC_PCIE EXCARD D2RP ;; _TP_DP_IG C_CTRL CLK — DP_IG C_dTRL CLK 6 DB 1G Db HPD b 1G D HED
16 _ PCIE_EXCARD R2D C N — [unRE_BASE-TRUE NC_PCIE EXCARD R2D CN 1, _TP_DP_IG C_CTRL DATA —_ MUAKEPASEMTRUEpP 1G_C QTRL_DATA v —— AKE BASE-TRUE
16 _ PCIE_EXCARD R2D C P s BASE=TRUE NC_PCIE EXCARD R2D_CP 1, _TP_DP_IG D_CTRL CLK MAKE_BASE"TRUEDpP TG D_CTRL_CLK .
70 16 _PCIE_CLK100M_EXCARD_N T ROETTRUE PCIE_CLK100M_EXCARD! 17 _TP_DP_IG_D_CTRL_DATA R S TR pP_IG_D_CTRL_DATA R0190%2
70 16 __PCIE CLK100M EXCARD P o E-DASESTRUE NC_PCIE CLK100M EXCARDP MAKE_BASETRUE 5%
—— MAKE_BASE-TRUE 1/200
. =PP3V3_SQ DP_DDC 201
70 16 PEG_CLK100M P — PE TLK100MP 2
70 16 __PEG_CLK100M N MAKE_BASEZTRUE NC_PEG_CLK100MN N N
= e R0924'| R0925
2.2K 2.2K L D Al . =
i =
68 11 MEM A _CLK P<1> — TP _MEM A CLKP<1> 120w 120w VDS ases
68 11 MEM A _CLK N<1> —— MAKE_BASE-TRUE TP_MEM A CLKN<1> ;giz ;giz s _TP_LVDS IG B CLKP — LVDS IG B CLK P o
68 11 MEM_A CKE<1> ——  MAKE_BASE=TRUE NC_MEM_A_ CKE<1> MAKE_BASE=TRUE —
AR BASETRUE 1 _DP_EXTA DDC_CLK DP_IG B DDC_QLK 1 ¢ _TP_LVDS IG B CLKN LVDS IG B CLK N .
P MEM A CS L<1> = NC_MEM A CS L<1> FAKE PASE-TRUE = AKE PASE-TRUE =
68 11 MEM_A_ODT<1> —— MAKE_BASE-TRUE NC_MEM A ODT<1> ¢ _DP_EXTA DDC_DATA — DP_IG B _DDC_DATA 1 NC_LVDS_IG B _DATAP<0..3> — LVDS IG B DATA P<0..3> o
68 11 MEM B CLK P<1> = VAre_pASE-TRUE b MEM B CLKP<1s FAKE BASE-TRUE = AKE BASE-TRUE No_TEST-TRUE
s BASE=TROE 1 _DP_EXTA HPD — DP_IG B HPD 1 NC_LVDS IG B DATAN<0..3> — LVDS IG B DATA N<0..3> .
68 11 MEM_B_CLK_N<1> j— - TP_MEM_B_CLKN<1> FAKE BASE-TRUE = FAKE_BASE=TRUE No_TEST-TRUE  ——
68 11 MEM B_CKE<1> MAKE_BASEZTRUE NC_MEM B CRE<1> R0908* NC_LVDS IG A DATAP<3> LVDS IG A DATA P<3> o
68 11 MEM B _CS L<1> MAKE_BASE-TRUE NC MEM B CS Le<ls Toox MAKE_BASE=TRUE NO_TEST-TRUE
WAKE_BASE-TRUE 5 NC_LVDS_IG A DATAN<3> — LVDS IG A DATA N<3> o
68 11 MEM B_ODT<1> —_ - NC_MEM B_ODT<1> 1200 FAKE_BASE=TRUE NO_TEST=TRUE  —
65 11 MEM A A<15> —_  MAKE_BASE-TRUE TP _MEM A A<15> 20 66 _LCD_BKLT PWM — LVDS IG BKL_ PWM .
——  MAKE_BASE-TRUE 2 CRITICAL HAKE_BASE=TRUE —
68 11 MEM B A<15> = - TP _MEM B _A<15> -
——  HAKE BASE-TRUE R0O910 ¢ _LCD_IG PWR_EN LVDS_IG_PANEL_PWR .
- = Jo1 FAKE_BASE-TRUE =
0.5% ¢ _LCD_BRLT EN — LVDS_IG BKL ON 1
TP_PCH CLKOUT DPN DPLL REF CLK N —_— DPLL REF_CLKN 10 67 1W MF MAKE_BASE=TRUE -
~ MAKE_BASE=TRUE _— 0612-1 —
= s _PPBUS_SW_LCDBKLT PWR PPBUS_SW_BKL
16 _TP_PCH CLKOUT DEPP — DPLL REF CLK P — DPLL REF CLKP 10 67 =N LFE WIDTH-0 5 T
== HAKE_BASE-TRUE = MINT DTR-0.375 1
VoLT: 2.6v
74 16 MAKE, BASE-TRUE
— _ =PPBUS SW BKL 6
74 16
SATA Alijiases
NC_USB_HUB1_0OCS4 — =USB_HUB1_OCS4 24
VARE_BASEITROR - Ul d SATA ODD Signal
nuse ignals
NC_USB_HUB2_0CS4 — —USB_HUB2_0CS4 a g
MAKE_BASE=TRUE 69 16 SATA_ODD_R2D_C_P — NC_SATA_ODD_R2DCP
129 A BIAS [mang == WAKE BASE-TRUE NO_TEST-TRUE
= caps 6> 16 [TE)—SATA ODD R2D C N — _NC_SATA ODD_R2DCN
== WAKE BASE-TRUE NO_TEST-TRUE
STGNAL_MODEL-EMPTY
R0926 6 16 (OUT}—SATA_ODD_D2R_P — NC_SATA_ODD_D2RP
51 = = =
65 s T29 A BIAS R 1 2 T29 A BIAS D2RP1 s MAKE_BASE=TRUE NO_TEST=IRUE
6 16 (OUT}—SATA_ODD_D2R_N — NC_SATA_ODD_D2RN
st R = WAKE BASE-TRUE NO_TEST-TRUE
T29BST:N /200 Cc0906
R0960 o 0.01UF
0 T e SIGNAL_MODEL=EMPTY
36 7 _=PPVIN SW_T29BST LAAAZ =PP15V_T29 REG 73 2w -
B o
v
w05 SIGNAL_MODEL=EMPTY =
R0927
65 s _T29 A BIAS
C0960 *
0.01UF o
ur 2 1% sronar —awery
1ov o
xsR 2
201
T29_A_BIAS caps =
N STGNAL_MODEL-EMPTY
R0931
1
65 s T29 A BIAS R 1/\/5\/\/2 Tg9 A BIAS R2DPO o
st DP_A_BIA!
/200 LC0901 _A_BIAS caps
201 0.01UF
201 . .
L ——— ¢ _DP_A BIAS P 2 ¢ _DP_A BIAS P 0 Unused PGOOD signal
2 xsr
201
Cc0962 ! Cc0964 ! TP_P1 RSO_RAMP_DONE P1V5S3RS0_RAMP_DONE am s
STGNAL_MODEL-EMPTY 0.01UF —— 0.01UF MAKE. BASE-TRUE =
Tos —— 10t —
1t 10t TP_DDRREG_PGOOD DDRREG_PGOOD am s

v
STGNAL_MODEL=EMPTY

STGNAL_MODEL=EMPTY

33
51
6s s T29_A BIAS R IAAN\~—Tg2 A BIAS RIDPL P
5%
17200 Cc0903
e
201 0.01UF
8% srowar_mopEL-gMpTY
2 xsRr
201
SIGNAL_MODEL=EMPTY
34

108
1ov
X5R
201

STGNAL_MODEL=EMPTY

6a _DP_A BIAS N 2

STGNAL_MODEL=EMPTY

65 6 T29 A RSVD N

R0917 ,,, ¢©

T29 Aljases

Unused USB ports

24 7 =PP3V3_S3_USB_HUB

R0915"

10K

s

NO STUFF ‘i
0]2

69 64 T29_A RSVD P

ROO1 uggTU'/\/\/\/Z 2

RO

10K

916

5
1/20W
ME

2201

USB_T29A N

MAKE_BASE=TRUE

T29 JTAG

R0990

JTAG_T29 TCK R d

23 19 [T JTAG_ISP_TCK
MAKE_BASE=TRUE

s

17200

19 JTAG_ISP_TDI Jrac_T28" TDI

LAAN,2—ITAG T29 TCK rom, 54

MAKE_BASE=TRUE

JTAG_T29 TDO

o

19 GO} JTAG_ISP_TDO
MAKE_BASE=TRUE

SYNC DATE=05/15/201
—————

ISYNC MASTER=K91 MLB

Signal Aliases

Apple Inc.
<]

NOTICE OF PROPRIETARY PROPERTY:

THE_INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER,

24 69 INC.

2 1 2 s
120m - VVV T

USB_T29A P

THE POSESSOR AGREES TO THE FOLLOWING:
24 69

NO STUFF

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

051-8870 | D
3.13.0

9 OF 109
8 OF 75

\AINAAN] \/i

VvV VV Ve V

\/N

2

v il




14f

12 10 9 7

OMIT_TABLE

NOTE:

Intel provides an internal pull-up OF 5-15
ol

k to VCCIO on all CFG signals.

051-8870 | D

CRITICAL R1010 MIT_TABLE
« CPU_PEG_COMP : ¥A'A = =PP1V05_S0_CPU_VCCIO ;4 101 1 CRITICAL
o1 DMI_S2N_N<0> M2 4 pMT_RX_0* Ul000 PEG_IcoMPI| G3 emmeeam o 215 oy CPU_CFG<0> B50 [crg o U1000 RsvD_28| BE7 o CPU_MEM_VREFDQ_A,
- - — 1/20m - -
67 17 DMI_S2N_N<1> P64 DMI_RX_ 1% SANDY-BRIDGE PEG_ICOMPO| Gl e 7 235 IR CPU_CFG<1> C51 lerg 1 5B§§ o RSVD_29 BS7NC
67 17 DMI_S2N_N<2> Pl | DMI_RX 2% MOBILE52C'35W PEG_RCOMPO| G4 ° 67 23 9 (TN CPU_CFG<2> BS54 lcrG_2 ;ESERVED s 30N
A BGA ] — RSVD
<3> P10 <3> D53 — NC
v D—DML_SIN_N<3> g Pl0qonr rx 3 (1 0F 9) PEG_RX_0*H22 =PEG_D2R_N<0> . =% 81133 g§g<i> N b 8 & RSVD_31L 24 e
o DMI_S2N_P<0> N3 | pur_Rrx 0 PEG_RX_1+pyJ21 —PEG_D2R_N<1> . o D T e rGe5 e a = rsvp_32| 243 ¢
o1 DMI_S2N_P<1> ?7 | Mt _Rrx 1 PEG_RX_2+[yB22 =PEG_D2R_N<2> . 7 230 (D> CPU CFe<ts T Dt 24 rsvp_33[ 247 o
o 17 DMI_S2N_P<2> 3 | pmr_rx_2 PEG_RX_3*[,D21 =PEG_D2R_N<3> . 7 D T CrGe T TR M IRN u
67 17 DMI_S2N_P<3> P11 | pMT RX 3 PEG RX 4*pAl9 =PEG D2R N<4> . 67 23 9 (I CFG_7 5 m RSVD_34 NC
o DMI_S2N_P<3> g P | _RX_ _RX_ — 67 23 CPU_CFG<8> ASS5 |crG 8 a g RSvVD_35| M
PEG_RX_5*pD17 =PEG_D2R_N<5> . [marps . g4 . NC
a1 DMI_N2S_N<0> K14 DMI_TX 0% i — 7 22 CPU_CFG<9> H51 lerg 9 a2 rsvD_36| U
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All INTEL recommendations from Intel doc #4439028 Huron River Platform Power Design Guide
Processor Load Line : -2.9 mOhms
CPU VCORE DECOUPLING
Intel recommendation (Table 7-1): 16x 2.2uF, 12x 22uF, 3x 330uF
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1C1600 1C1601 1C16021C16031C16041C16051C1606 1C1607|:1C1608 |1 C1609(1C1610 1C1611 1C1l612 1C16131C1614 1C1615
2.2UF —_ 2. ——2.2UF —— 2.2UF —— 2.2UF —— 2.2UF —— —— 2.2UF —— 2. 2.2UF
T i W T T i’ T i’ T i’ T A P s P e o e P G et R P R P
2 X5R 2 XS5R 2 XS5R 2 XS5R 2 XS5R 2 X5R 2 XS5R 2 XS5R 2 XS5R 2 X5R 2 X5R 2 X5R 2 X5R 2 x5
D 402 402 402 402 402 402 402 402 102 402 402 402 402 10

N
I
ou|<o
N dP

"l——~|

BN
ouido,
NI ol

PLACEMENT_NOTE (C1655-C1666)

Place close to UL000 on top side

CRITICAL LKLLLL,AJ.‘ CRITICAL CRITICAL CRITICAL CRITICA} CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
JiC1655 1C1656 1C1657 1C1658 |1C1659 1C1660j‘1C1661 1Cl1l662 |1C1l663 (1Cl664 1C1665 l Cl666
22UF — 22 —— 22 — 22UF — 22UF — 22UF 22UF — 22UF — 22UF —— 22UF — 22 UF
29* T 23% T 23% I 19 29" 29" 29* 49 I 29° T, 190 T 23% 23%
2 XS5R 2 X5R 2 X5R 2 XS5R 2 XS5R 2 XS5R 2 X5R 2 X5R 2 XS5R 2 XS5R 2 XS5R —F X5R
402 402 402 402 402 402 402 402 402 402 402 402
C PLACEMENT_NOTE (C1667-C1679) l
PLACEMENT NOTE (C1640-C1645)
'C1680 'Ccle681 'C1682 'C1683
J~27<>UF L Z70uF =L Zjour L 370UF J*C1679
20% T 20% T 20% T 20% 270UF
2 2y 2 2y 2 2y 2 2y 20%
T CASE—BZ—SM CASE—BZ—SM CASE—BZ—SM CASE—BZ—SM /—|—Z\ %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-CL67F) Intel recommendation (section 6.4): 2x luF, lx 330uF
PLACEMENT NOTE (C1646-C1671):
121097 =PP1V05_S0_CPU_VCCIQ g 00 On botrom sids of v1000 —
097 — — — R1601650e near U1000 on top side
JiC1684 1C1685 [1C1686 |1C1687 |1C1688 |1C1689 |1C1690 [1C1691 [:1C1692 [1C1693 |1C1694 |[1C1695 JiC1696 _ L0 C FLL_R 7
1UF —L 19 — 1 UF - 1ur — 1 UF —L 1gF — 1uyF —— 1uF —— 1uF —L 1gF - 1uyF - 1yF 1UF - =RRIVE S0 CPU VCCPLL AN\ . .
2 {8 ] 2 {8 2 {8 2 {8 2 {8 2 {8 2 {8 2 {8 2 {8 2 {8 2 43 2 {8 e 507
402 402 402 402 402 402 402 402 402 402 402 402 402 MESET B (1:[}1?‘6 0x |t (1:[}1?‘6 OYL_I(;}O%QZ
1 195 195 200
L 2 x5R 2 ¥5R 2 &¥nT
) = e a5 s i 535 %35 b
JiC1697 1C1698 |1C1699 |1C1l69A |1C1l69B ([1C169C |1C1l69D |[1C1l69E ([1Cl69F (1Cl61A |1Cl61B |(1Cl61C JiClGlD =
10F —— 1UF — 1 UF —— 1UF —= 1UF —— 1UF —= 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 19F CPU VCCPLL Low pass filter
189 189 189 189 189 189 189 189 189 189 189 169 189
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 |ici67c
100U 0O £ IOOUF IOOUF IOOUF IOOUF IOOUF IOOUF IOOUF
8%y 8%y 3 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 402 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1
' ' ' ' ' ' RS
J_1C167DJ_1C167E 'c167G .|'c167H
270UF 270UF 270UF 270
20% 20% 20% 20%
T; %XN 2 ZV /l—z\ 2V 2 ZV
CASE-B ChSE- Bzi CASE-B2-sM CASE-B2-sm
SYNC MASTER=K78_MLB Sync paTE=02/08/201
— P —— e ———
Intel recommendation: 1x 10mohn resistor, 1lx luF 0402
RlGPl
1% 010 = | _VCCPQE - 12
1/4w 1 167F
0603 1UF
N 18% wote:The smallest 10mohm available in the library are 0805s
35
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1297

26 12 10 7

=PPVCORE S0 CPU VCCAXG

VAXG DECOUPLING

Intel recommendation (section 6.3): 18x

PLACEMENT_NOTE (C1700-C1710):

Graphics Load Line : -3.9 mOhms

1uF(9 no-stuff), 10x 104F(2 no-stuff), 8x 22uF(2 no stuff), 4x 470uF(2 no-stuff)

=PP1VS S3 CPU VCCDDR

Flace on bottom side of U100

CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRIT:!
1 c1700 ' c1701 1 c1702 1 c1703 1 c1704 1 c1705 1 c1706 1 c1707 1 c1708 1 c1709 1 c1710
1ur —— wr —— wr —)— wr —— wr —)— 1wr —— wr 1ur —— 1wr —— 1wr 1ur
108 — i0s — o — 10 — s — o — 0 108 — ios — ios 108
2 e 2 e 2 e 2 e 2 e 2 e 2 e 2 e 2 e 2 e 2 e
102 102 102 102 102 102 102 102 102 102 102
CRITICAL
! c1716
100F
2 G
PLACEMENT_NOTE (C1717-C1722): -
o CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL CRITICAL
1 C1717 1 Cl718 1 C1719 1 C1720 1 Ccl721 1 Ccl722
22UF —— 22UF —— 22UF —— 22UF '— 22UF 22UF
208 — 208 — 208 — 208 — 208 208
5.3v 5.3v 5.3v 5.3v 5.3v 5.3v
2 XSR-CERM1 2 XSR-CERM1 2 XSR-CERM1 2 XSR-CERM1 2 XSR-CERM1 2 XSR-CERM1
0603 0603 0603 0603 0603 0603

PLACEMENT_NOTE (C1723-C1724):

tc172
— 270UF
208

2 2v

) |

TANT
CASE-B2-SM

TANT
CASE-B2-SM

4 ,|'ci725
270UF
204
2 v

TANT
CASE-B2-SM

1

CPU VDDQ/VCCDQ DECOUPLING

Intel recommendation (Section 6.13): 10x 1uF, 8x 10uF, 1x 330uF

PLACEMENT_NOTE (C1738-C1747):

Place on bottom side of U1000

——

.

402 402 402
Place close to U1000 on bottom side
Ccl748 Cl749 Cl752 C1753 Cl754 Cl755
10UF 10UF 10UF 10UF 10UF 10UF
L e 2 S . e o e g & g e

.| Cc1756
270UF
Z0s
2

ANT
CASE-B2-SM

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

R1702
0.010

1.
I :

ICAL

7 _=PPVCCSA S0 CPU

CPU VCCSA DECOUPLING

Intel recommendation (Section 6.6): 3x luf, 3x 10uf, 1x 330uf

PLACEMENT_NOTE (C1758-C1762):

Place on bottom side of U1000

' c1761 l c1762
—— 1ur 108
- os T 10

10v 10v
2 xsm 2 xsr
02 02

) |+

Q
i
<
o
)

CASE-B2-SM

SYNC_MASTER=K78 MLB

SYNC_DATE=01/10/201
—————

CPU DECOUPLING-II
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=PP1VO05_S0_PCH_VCCIO_SATA

=PP3V3_S0_PCH _=PP1V05_S0_PCH_VCCDIFFCLK
1860 PLACE_NEAR-U1800.49:2. 54nm
R PLACE_NEAR=U1800.AB10:2. 54mm 1
LPC_R_AD<0> : 2 LPC_AD<0 R1830! R19809(9)
YSCLK_CLK32K_RT Al9 A37 v Vel 7
sysc CLK3 C o2 | racx1 COUgglgggINT FWHO/LADO —= LPC R AD<1> R 6.1 LPC AD<1 37.4 1288
Ne S&2] rrex2 - FWH1/LADI, [ DEC R ADSLZ o S 3 A o LECAD<133ny 1R1820/20w BJ33 H12 MF
MOBILE-SFF 2 /1aD2| 39 PC R AD<2> . 6,2 1,PC AD<2 10K e NC_PCIE_1_D2RN PERN1 18 SMBALERT*/GPIO11 PCH_GPIO11 201,
PCH SRTCRST L .y 273 lsrrcrsts o ins/izia c37 L " 3 - 29200 o NG _PCIR 1 D2RP e s O orn T smpcrr| F17 SMBUS_PCH_CLK
Flo (1 3u1® TaBLE PC_R_AD<3> \ 63 1LDC AD< 17 PCIE 1 R2D 5530 | ey 11 2
RTC_RESET L RTCRST* — , .| ka0 == W T = 5201 NC_PCIE_I_RZD_CP AY30 SMBDATA| SMBUS_PCH_DATA
. I FWH4/LFRAME _FRAME R_L , 64 1pC_FRAME_ e | FFTRL (2 OF_10)
ol v LDRQO*|oH40 TP_LPC_DREQO v v PCIE AP D2R N 8335 | ppens OMIT TABLE . o cerosol 522 SMI,_PCH_0_ALERT L
PCH_INTRUDER_L <22 INTRUDER* E E LDRQ1%/GPT023| P37 g T29 PWR_EN_PCH e S ggig :g g;g g S :I};zz PERP2 E sumocrr| K12 SML PCH 0 CLK
PETN2
PCH_INTVRMEN L - C21 | INTVRMEN SERTRO| ¥4 Py LPC_SERIRQ D PCIE AP R2D C P AY33 | props 5}) SMLODATAW_“_L—&———ODATA®
HDA BIT CLK_R H35 | upa BCLK SATAORXN| AN3 SATA HDD D2R N NC_PCIE_3_ D2RN BH36 | pprN3 SML1ALERT*/PCHHOT*/GP1074| €2 SML_PCH_1 ALERT L
_HDA_BIT CLK R g P35 |npa BK36
eaTnoRKe| AL SATA_HDD_D2R_P - N B suricik/cpross| 12 g SMI PCH 1 CLK o
HDA_SYNC_R H37 | upa_syNC saTaoTxN| 2U3 ATA_ HDD_R2D_C | NC PCIE 3 R2D CP BD33 SML1DATA/GPIO75| C11 ML_PCH_1 DATA
SATAOTXPIWSAT—‘—A_L___Ww NC_PCIE 3 R2D CP gu — PETP3
PCH_SPKR &— 1 | sPr sara1rxn] AN6 TP SATA B D2RN PCIE_EXCARD D2R_N BI37 | pERN4 é N cr_crxi| L3 TP_CLINK_CLK
PCIE EXCARD D2R P BL37 | pERP4 14
AN8 TP SATA B D2RP = = = J1 TP_CLINK DATA
_HDA RST R L o F35mpa rsT* o SATAinp I s EATA 5 R2D CN PCIE_EXCARD_R2D_C_N BD35 | peong ; o CL_DATAL
a SATA1TXN| = T eATa B oD op PCIE EXCARD R2D C P BF35 | ppopa 3] H cL_RrsT1*pM8 TP_CLINK RESET L
HDA_SDINO D36 | upa_spINO jas] SATALTXF | — g = S8SS S Sel o NC_PCIE_5_D2RN BJ39
TP_HDA SDIN1 B36 | upa_spini H sarazrxn| AD4 SATA_ODD_D2R N NC_PCIE_5_D2RP BL39 | renne PEG_A_CLKRQ*/GPI047| RE - PEG_CLKREQ L am
TP_HDA_SDIN2 35 | upa_sprnz sarazrxp| 2D2 SATA_ODD_D2R_P FOEER B AFas
A35 - AL3 NC_PCIE 5 R2D CN PETN5 CLKOUT_PEG_A_N - PEG_CLK100M_N oo
TP_HDA_SDIN3 - HDA_SDIN3 SATA2TXN SATA_ODD_R2D_C_N NC _PCIE 5 R2D CP BB35 AF46 PEG_CLK100M P
sarazrxp| AL1 - SATA_ODD_R2D_C_P gmmm NC PCIE > R2D CP g —~° |PETPS CLKOUT_PEG_A_P - o
HDA_SDOUT_R - K37 | upa_spo ADS PCIE D2R BH40 | pprue crkouT_pMI_n| BB24 DMI_CLK100M CP
= = - TP_SATA D_DZ2RI = —r= - = — — —
:2;2;22 AD6 TP SATA D D2RII\>] NC_PCIE_6_D2RP BK40 | pErpe crkour pur_p| A¥24 g  DMI_CLK100M_CPU_P o
o JTAG_T29_TMS - X35 | HDA_DOCK_EN*/GPI033 AG3 TP SATA D R2D CN NC_PCIE 6 R2D CN . P37 lperne AN10 TP_PCH_CLKOUT DPN
ENET MEDIA SENSE M35 | upA_DOCK_RST*/GPI013 | G SATASTXN PCIE R2D CP BF37 | pprpe CLKOUT_DP_N
= = - - saTa3Txp| ACL TP_SATA_D_R2D_CP = — = crkouT pp_p| AN12 TP_PCH_CLKOUT_DPP
5] = 8in L~ " Dp Pl 27" g TP _PCH CLKOUT DPP  mym
NC_PCIE_7_D2RN BJ41
XDP_PCH_TCK M17 < sara4rxn| AE3 TP_SATA_E_D2RN NG PGIE 7 D2RP e cLkIN_pmr_n| BPL7 PCIE CLK100M PCH N
o XRE_PCH TCR =~~~ g —-° 1JTAG TCK 0 sara4rxp| AEL TP SATA E D2RP NG PGIE 7 R2D CN Y37 PERP7 ¥ cLKIN_pmMr_p| BF17 @ PCIE CLKI10OM PCH P ~—m
XDP_PCH_TMS M15 | yrac_TMs O] saTaaTxn| AH8 TP_SATA E_R2D_CN PETN7 K
S ap————— - NC PCIE 7 R2D CP BB37 | pprp7 | CLKIN GND1 N| BB26 PCH_CLKIN_ GNDN1
< saTasTxp| 2HS TP_SATA_E_R2D_CP NC PCIE 7 R2D CP g PP77 _GND1_]
XDP_PCH_TDI U12 | srac_TDI [ 2SS S e == NC PCIE 8 D2RN BI43 o S CLKIN_GND1_p| 2Y¥26 PCH_CLKIN_GNDP1
o - - ac3 TP_SATA_F_D2RN FPERN
@ XDP_PCH_TDO "2 | gTAc 100 ] zz;z:xg FYeEY TP SATA F D2RP NC_PCIE_8 D2RP BL43 | prrpg [N cLKIN_DOT_96n| M24 PCH_CLK96M DOT N R1870% R187
73 _PCIE 8 R2D AY40 | prrg cikin_por_oep| K24 o,  PCH CLKOGM DOT P ~m 10K 10K
SATASTXN TP_SATA_F_R2D_CN NG PCIE & R2D OP 5540 £ 5
saTasTxp| AJL - TP_SATA_F_R2D_CP e e g PETPS N CLKIN_sara_n| RK8 PCH_CLK100M_SATA 12 w20
AK6 PCH_CLK100M_ SATA P 2013 2201
@op—SPI_CLK R P12 | sp1_crx | ae10 PCH SATATCOMP TP_PCIE_CLK100M_PE AD48 | crxour_pcIEON S CLRIN_SATA_Pl— gL S8R E—m)
SPI CSO R L AB8 | gp1 csox ziiﬁggx;LI _TP_PCIE_CLK100M PEOP o, 2P50 |crkour_pcrEop REFCLK14IN T40 o PCH CLK14P3M REFCLK ¢vm
@r-SBL_CSO_RL =~~~ e #P%qspr =
TP SPI CS1 L AB6 | gp1 cs1% E —pPP1V05 SO PCH PCIECLKRQO_I_GPIO73 - M4 | pCIECLKRQO*/GPIO73 CLKIN_PCILOOPBACK PCIIN
e el o e ——( - SATALED*W10 PCH_SATALED L AE49 Wao " R1885 sySCLK_CLK25M SB
SPT MOSI R W8 | gpr most 2] R1831 PCIE_CLK100M AP_N CLKOUT PCIELN XTAL25_IN @ SYSCLK CLK25M gB R. 2
A = -_| sATA0GP/GP1021| M2 DP_AUXCH_ ISOL 49.9 @W CLKOUT PCIE1P XTALZSiouTENC 201 & é/x;ngc;;;n:umo 1
SPI_MISO Y2 R1 SATARDRVR EN ¥
D=2 SPLMISO SATAIGP/GPIOL9 1/2é§ D—AP_CLKREQ L > U8 | pCIECLKRQ1*/GPIOL18 xcLK_Rcomp| 249 o PCH XCLK RCOMP
saTa3coMp| AF12 201,
. TP_PCIE_CLK100M PE2 AD40 | crROUT PCIE2N [
[ari0 ] SATA™ 01800.812:2. 54mm | _ [ 3 HS0
SATA3RCOMPO, PCH Co! TP_PCIE CLK100M PE2P &=—2242 | cLrouT_pcTE2P 8 CLKOUTFLEX0/GP1064 > AEECH GRLO64 CLKQUIELEXC 'R1886
AH4 PCH_SATA3RBIAS
SATA3RBIAS C PCIECLKRQ2_I_GPIO20 % | PCIECLKRO2*/GPT020 L'_} CLROUTFLEX1/GPTO65| P48 g TP PCH GPTO65 CLKOUTFLEX1 ﬁzow
PCIE_CLK100M_EXCARD_N AR49 | cLKOUT_PCIE3N i
— G49 TP_PCH_GPIO66_CLKOUTFLEX2 2
R1832' @ PCLE_CLK100M EXCARD P g, P50 | CLKOUT_PCTESP E CLROUTFLEXZ/GP106¢ > PLACE NEAR-R1885.1:2.54mm
=PP3V3_T29 PCH GPIO 750 & sunce sas-utsan.anasz.samm EXCARD_CLKREQ L B8 | PCIECLKRQ3*/GPIO25 ] CLKOUTFLEX3/GPIo67| J51 g TP PCH GPTIO67 CLKOUTFLEX3 =
=PP3V3_g0_PCH_SJRAPS /200 PCIE_CLK100M T29 N Y48 | crxour pCTEAN P
201, @om—BCIE_CLK100M T29 P @220 | cLrouT_pcrE4PR
o T29_CLKREQ L 1% | PCIECLKRQ4*/GPTO26
1 1 1 1 1 1 1 1 —
rigsy/msge) msgs|msgy) mprg gz mpryimege) 1o etz cuxigon sesn o e s een
23S 2SS 1k VS 1S Lahs 1l ~LE_BCIE CLKIQOM_PESP __qu 27, CLKOUT PCIESP
2»61{2 Zréﬂl“z Zréﬂl“z Zréﬂl“z 2161*1“2 2”3{2 2”3{2 2”3{2 PCIECLKRQ5_I._GPIO44 - X8 | pCIECLKRQ5*/GPI044
TP_PCIE CLK100M PEBN AF40 | crROUT PEG B N
=PPVRTC_G3_PCH JTAG_T29_TMS TP_PCIE_CLK100M PEBP - AF42 CLKOUT_PEG_B_P
e PCH_SPKR
AP CLKREQ L PEG_B_CLKRQ IL._GPIOS56 - c4 PEG_B_CLKRQ*/GPIO56
R1802! 'R1803 PCH_SATALED L TP_PCIE_CLK100M_PE6N AB44 |crROUT PCIE6N
2%5 %%)K EXCARD_CLKREQ L TP_PCIE_CLK100M PE6P - AB46 CLKOUT_PCIE6P
T29 CLKREQ L
1/212&1«' %ﬂaiow PEG OLKREG L. WOL_EN I3 |pCIECLKRQ6*/GPIO4S
2 2
PCIECLKRQ2 I_GPIO20 TP_PCIE CLK100M PE7N W44 |eLROUT PCIETN
TP_PCIE CLK100M PE7P W46 |cLKOUT_PCIE7P
R1800* 'R1801 — N - -
PCH PIO4 H4
33(%I§ %%’l —pP3V3 SO0 PCH CH_GPIO046 PCIECLKRQ7*/GPIO46
1/200 Ll2ow RTC RESET L ITPXDP_CLK100M N AR12 |CrROUT_ITPXDP_N
201, 2201 PCH SRTCRST L ﬁQf'ngF 1 bgfgfg ITPXDP_CLK100M P AR10 |crkoUT ITPXDP_P
PCH_INTRUDER_L 10K 0
PCH INTVRMEN L 1/23%, ITPXDP_CLK100M N 1 2 ITPCPU_CLK100M N
201, 1/5ow NOSTUFF
Cc18021: 1C1803 P_AUXCH_T M R1841
1'22%1; _ = %10'§OUF =PP3V3_QUS_GPIO, SATARDRVR_EN ITPXDP_CLK100M P TARA 2 ITPCPU_CLK100M P
o3V =3V
X5R 2 2 X5R 5% =PP3V3_SUS_GPIO
0201-MUR 0201-MUR 1 1 1 1/20w
R1848'/R1847'|R1850 S
1/20% 1/20% 1/20% R1810 'R1854 ['R1855|'R1853
= 201, 201, 201, HDA_BIT CLK_R 1,33 2 HDA_BIT CLK gy 10K 10K 10K
PLACE_NEAR=R1813.1:2.54mm 1/20wW 1/20wW 1/20wW
1/52%ow PLACE_NEAR=U1800.H37:1.27mm »éjgl »éjgl »éjgl SYNC_MASTER=K21 MLB SYNC_DATE=12/13/201
I\ﬁ)f'gg‘g PCIECLKRQO_I. GPIO73 priy R1811 2 2 2
PCIECLKRQ5_I_GPIO44 33 PCH SATA/PCIE/CLK/LPC/SPI
0 HDA_SYNC_R 1 2 HDA_SYNC
HDA_SDOUT_R L AAA, 2 SPI DESCRIPTOR OVERRIDE L, PEG_B_CLKRQ_L_GPIO56 AA\AY o>
iy PracE_KEaR-T1800. 3511 27 I{Z’Z:OW Apple Inc 051-8870 | D
il CSUSHDA R18312 201 SML_PCH_0_ALERT L PP .
1 2 (]
HDA RST R L AA%Y HDA_RST.L o SML_PCH_1_ALERT L 3.13.0
L Pow PLACE NEAR=U1800.K37:1. 27nm F NOTICE OF PROPRIETARY PROPERTY:
0K ®" Rrigis RIFES B2 DuEgnTion coyeaeD MERE I8 T
THE POSE; R AGREE TO THE FOLLOWI. 3
Jullup needed for SPI_DESCRIPTOR OVERRIDE_L? PD needed for BCM_MEDIA_SENSE? i HDA_ SDOUT_R 1 2 HDA SDOUT @ﬂc SCI L 1 2 PCH _GPIO11 b TDOiLASISN?I‘AING 'm-uss DOOCUM.ENTO mo CO‘ZJGE‘IDENCE 18 OF 109
2 1/52%ow 1/52%ow II NOT TO REPRODUCE OR COPY IT
MF MF III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
HDA_SDOUT_R .201 u 201 IV ALL RIGHTS RESERVED 16 OF 75
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=PP3V3_SUS_GPIO

=PP1V05_S0_PCH_VCCIO PCIE

Rl §
905 'R1900
5% 49.9
1/208w 15
A s
2 LHE, e a0, onsenz.ron
DMI_N2S_N<0> BL21 | purorxn COUGI}IE(%OINT FDI_Rxwo| BL13 FDI_DATA_N<0>
DMI_N2S_N<1> BL23 | py1iRxN Pt FDI_Rxw1| BILS FDI_DATA N<1>
DMI_N2S_ N<2> BJ19 | pMI2RXN FCBGA FDI_RXN2 BD12 FDI_DATA_ N<2>
D o DMI_N2S_ N<3> > BL17 | pMT3RXN (3 OF 10) FDI_Rxn3| BILL FDI_DATA_ N<3>
AY15
DMI_N2S_P<0> BJ21 | pMIORXP OMIT_TABRM AY12 ggi B:gi g:;:
DMI_N2S_P<1> BJ23 | puriRXP FDI_RXNS =
DMI_ N2S_P<2> BL19 | puToRXP FDI_RXN6 FDI_DATA_N<6>
BF10
@M&‘Lﬂ DMI3RXP FpI_Rxn7[ PF10 o, FDI_DATA N<7>
FDI_RxPO| BI13 FDI_DATA P<0>
DMI_S2N_N<O0> BD22 | pMTOTXN FDI_RXP1 BL15 FDI_DATA_P<1>
DMI_S2N_N<1> BB22 | pM11TXN FDI_RXP2 BF12 FDI_DATA_P<2>
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15F 2%
5 8% - 2 X5R
X5R PLACE_NEAR=U1800.U33:2.54mm 0201
PLACE_NEAR-U1800.AC35:2.54mn 0201

PLACE_NEAR=U1800.AE37:2.54mm

PCH VeCTO BYPASS

(PCH USB 1.05V PWR)

20, _=PP1VO5_S0_PCH_VCCIO_USB

PLACE_NEAR=U1800.U23:2.54mm

PCH VCCCORE BYPASS

20, =PP1y05_S0_PCH_VCC_CORE" %"« 7

C2481lC2482 1C2483
0

Th T

201 0201

PLACE_NEAR=U1800.AK33

-

o owy

20 - =PP1VO5_S0_PCH_VCCIO CLK

PLACE_NEAR=U1800.AJ17:2.54mm

SYNC_MASTER=K78 MLB

SYNC_DATE=01/10/201
—————

PCH DECOUPLING
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PLACE_NEAR=U1000.546: 1

PLACE_NEAR=U1000.B50:2. 541

U]

oor AVATLABLE O 9TAG _pp T «DP
_=PPVCCIO_SO_XDP _ %DP_comy I e S SR R
=PP3V3_S0_XDP ;’ZI;IS‘(‘)L | PracEuENT NoTE: ! ,
ToAoRTE T | s smseunond assez s
nosTuFE] DF40RC-60DP-0.4V | e xor comn i \
R2540 M-ST-SM ' r2610| 1 mosiit R2512" '
x 62 /7 61 . 551 'I 551 551% .
e w2, " "
i ! wmeo o !
2 ZOC 1 w0z, 'I w0z, w0, ,
&> XDP_CPU_PREQ_L amsEn_ao 10 Ol amsEn_co CPU_CFG<16> am s sz, a2 s o .
o XDP_CPU_PRDY L oBSPN_ a1 PEng 40 o PG opsEN_C1 CPU_CFG<17> am XDP CPU TDO- - - - - = = - -'I .
9 7 XDP_CPU_TDI
0 O
oD—XDP_BPM_L<0> amsnaTa_ao —— 00 0 g amsnaTa_co CPU_CFG<0> a XDP_CPU_TMS ' '
> XDP_BPM_L<1> R PEDGER®: PPN EHEDENG anspara o1 CPU_CFG<1> am XDP_CPU_TCK ! !
O>—XDP_BPM_L<4>R2560 ., 1,\/§/\Iz L OPCRUEERM ¥ Dl EE} XDP_CPU_TRST_L v - - - - !
o XDP_BPM_L<5>R2561 :‘Hi’\/k/\/z ig  DOPCFYEEM oy XDP_BPM_L<2> oBspata_a =90 01 o oBspaTy CPU_CFG<2> am PrACE_WEAR-U1000.758:2.54m | PLACE NEAR-UI000.156:2. 5411 '
=y o . — - = S 2 %
D XDB_BPM_L<63R2562 i i AAA 2 i e D XDP_BPM_L<3> onsnara_a o=—00 01 onsnaTa_ CPU_CFG<3> am \ l
[ XDP_BPM_L<7>R2563 'M‘Hi’\/\/\/z P G ik B - 29 o o422 b . R .
o CPU_CFG<10> amsEn_ao =210 012 qup amsEn_no CPU_CFG<8> am ) o o1 ,
o> CPU_CFG<11> — =10 01 p— CPU_CFG<9> a , Lo ,
26| 25 e wr
0 O e e
> CPU_CFG<12>R2564 ., 1/\/{/\/2 PP M e i XDP_OBSDATA_B<0> amsnaTa_ao =210 012 g amsnaTa_no CPU_CFG<4> am [ : ?| emacewene vore: :
oD CPU_CEG<13>R2565 M \)\n2 i | YPgmere XDP_OBSDATA_B<1> cnspaTa a1 =00 012 et —— CPU_CFG<5> o xop ! TEm wEAR Cp0.
o CPU CFG<14>R2566 "7 1 n W 7 e [xDF_cPU:CFG e 3 T - R2515  FLACE NEAR-RIBA1.1:2.5amn .o - - oo | memmERRCRS o
CPU_CFG<15>R2567 . 2 [or_cruscre XDP_OBSDATA_ B<2> PP L 33 CPU_CFG<6> 2 iszon ITPXDP_CLK100M P
[mass e VAVA e QRSDATAZ G 0 O G SRANATAD <3 <M =
XDP_OBSDATA B<3> omsnaTa_n 00 015 omsnaTa_n CPU_CFG<7> am
38| 37
0 O
R2500 XDP_CPU_PWRGD PurGD/H00KD 00 0 g Trecr/uooa XDP_CPU_CLK100M P TACTITRISO. 112 S
CPU PWRGD 1x | XDP_CPU_PWRBTN_L acoxt - 125 o1l g S XDP_CPU_CLK100M N PR ITPXDP_CLK100M |
[masos = AN\ vee_oss_as 5 ofes vee_oss_co -
xop XDP_CPU_CFG<0> o - LL: D E R, RESET#/H00KE XDP_CPURST L xop
PracE_NEAR=D400.51012. 5000 R2502 XDP VR READY - - T D TR N XDP DBRESET L R2505  PiAcE_wERmR11ZS. 112,50
PM_PWRBTN_L AN e 59 5 o le0 NOTE: XDP_DBRESET_L pulledeup to 3.3v on ©. 28 LANA 2o CPU_RESET_L am
- G =SMBUS_XDP_SDA oa 0001 g o XDP_CPU_TDO Vaxs) A
oo =SMBUS_XDP_SCL - RlEY D EEN e XDP_CPU_TRST_L
[manng - - o>
RZ]SKUI . Nex=% o od5s - oot XDP_CPU_TDI oD
<0> .. 2__1/z0u 58 57
CPU_CFG<0 AN XDP_CPU_TCK cxo - 20 oL o XDP_CPU_TMS Py _PP1V05 SUS PCH JTAG
- 00 XpB_pRESENTH ) N R
o xop —_—
R2504 XDP I XDP | PLACEMENT NOTE: ! . '
PM_PCH_SYS_PWROK L IAAN 2 e c2500 ! 64 ™\ 63 ' c2501 | e o e " X
ooor —— @ == 0. xop |1 xop | xop |
e o 16w 1 R2550 I R2551 R2552 '
o 2 998-2516 oo , 518", 51 51 .
,;% ﬂ% D S
' war 0 " " !
Even pins should be facing edge of the board L | Tl e e
TIACT IR TR080- 5212 s [RI Fe————
XDP_PCH TDO- - - - - - - - ['
XDP_PCH_TDI . )
PCH MICRO2-XDP CONNECTOR XDE_PCH_TMS ;
. h B XDP_PCH_TCK
NOTE: This is not the standard XDP pinout T !
Use with 920-0782 Adapter Flex to support chipset debug \ |
- - T 7 XDP
' R2556" !
=PP3V3_S5_XDP XDP_CONN , 51 [
CRITICAL s '
, Lo
J2550 \ o, [
DF40RC-60DP-0.4V \
M-ST-SM 1 .
62 /7 61 ' = '
\ \
T — R2582 b XDP DCH OBSFN A<Q 2o o2 bCH GPIOLS ' :
<0> OBSFN_AQ P P OBSFN_C0 '
PCH_GPI L N T = = L and 0 O L and = - <I0
Cli_GPIOS9 OCO - 2o TP_XDP_PCH_OBSFN_A<1> QBSFN_a1 0 0 i oBSFN_C1 SMC_IG_THROTTLE_L am e . prACEMENT NOTE: !
8| 00 7 R2578 PLACE_NEAR=U1800.G1:2. 5411 il PLACE TCK/TDI/TMS/TRST* '
PEACBNERRIULS00-AL7:2. S R2580 XDP_PCH_GPIO59_OCO_L QRSDATA_AQ o-——00 02 QRSDATA_CO. XDP_PCH_ISOLATE_CPU_MEM L ss i AAA 2 128 ISOLATE_CPU MEM L am e oo _temenmmeen g
USB_HUB_SOFT_RESET_L s 1 A AN 2 1208 XDP_PCH_USB_HUB_SOFT_RST Lopspara_a1 —— 210 0l gup QRSDATA C1 PCH_GPIO35 an " =
[ s e AVAVAVE S = *>—— - =
0 O
- R2586 XDP_PCH_SDCONN_STATE_RST_Lonsnara_ -——90 01 o oBspaTA_ DP_AUXCH_ISOL am
18] 17
SDCONN STATE RST L VN XDP_PCH_ENET PWR_EN QRSDATA A 900 e=e QRSDATA C SATARDRVR_EN a
= 7ot 00
xop TP_XDP_PCH_OBSFN_B<0> QBSFN_RO =210 012 qup QBSFN_DO TP_XDP_PCH_OBSFN_D<0>
FUACENEARTULS00-Di6:2- Sam R2587 TP_XDP_PCH_OBSFEN_B<1> 3 2 23 o ¥ TP_XDP_PCH_ OBSFN_D<1>
s QRSFN_B1 pile 00 — QBSFN_D1 CH_OBSFN,
ENET_PWR_EN o 1 > 120 26| 25
[mas _BWR_ 00
VWA o>—BCH_GPIO43_0C4_L QRSDATA_ RO =210 012 qup ORSDATA_ DO PCH_GPIO36_SATA2GP  m
R —— prd XDP_PCH_SDCONN_DET_L QRSDATA B1 PEDGEREL 29 e QRSDATA D1 JTAG_ISP_TCK op
- R2581 = G=—10 O —— = = <m R2579 PLaCE_NEAR=U1000 . Ax312. 54k
0 0 O
SDCONN_STATE CHANGE . S >—BCH_GPIO10_0C6_L QRSDAT: =10 01 i ORSDAT XDP_PCH_AUD_IPHS_SWITCH EN ss LA NA 2 1200 AUD_IPHS_SWITCH_EN_PC
= = = = A\ iz AUD_IPHS_SWITCH_EN_PCHerm
xop O>—BCH_GPIO14_0C7_L QRSDATA B =200 01 QRSDATA D ENET_LOW_PWR o
PLACE_NEAR=32550.39:2. S R2584 38| 37
0 O
o ALL_SYS_PWRGD s 1,\/‘\"/\/2 e XDP_PCH_S5_PWRGD PWRGD/HOOKO > 400 g ITRCLK/HOOKA TP_XDP_PCH_HOOK4
e 7 - -
XDP_PCH_PWRBTN_L HOOK1 - 120 o1l g ITRCLK#/HOOKS TP_XDP_PCH_HOOKS
PLACE_NEAR=U4900.D10:2. 54 szsbgs VCC_OBS_aB 44 5 oL VCC_OBS_CD
TP_XDPPCH_HOOK2 HOOK - % 15 RESET#/HQOKG XDPPCH_PLTRST_L
PM_PWRBTN_L $ oXe! m 1K series R on PCH Support P. 28
N VWA TP_XDPPCH_HOOK3 HOOK - ool DAR#/HOOK XDP_DBRESET L =
50 00 49 NOTE: XDP_DBRESET L pulled-up to 3.3V on P. 28
(o> =SMBUS_XDP_SDA pa UG 51 o XDP_PCH_TDO am
> =SMBUS_XDP_SCL cr - 5 gg 53 TRSTR TP_XDP_PCH_TRST_L
-
TCK1 NC)&-O o 55 - TDT XDP_PCH_TDI o SYNC MASTER=K21 MLB SYNC DATE=12/13/201
XDP_PCH_TCK Texn - 5" 57 - XDP_PCH_TMS [FRCE TTTCE
0T = 0 O -  tivg
%9 5 o022 XDP_PRESENT# CPU & PCH XDP
xop L xop
c2580 ! 64 ™\ 63 ! c2581 @ Apple Inc. 051-8870 | D
0107 —— U —L e
Even pins should be facing edge of the board . 998-2516 ;i = 3.13.0
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PROCESSOR MICRO2-XDP CONNECTOR

NOTE:

This is not the standard XDP pinout
Use with 920-0782 Adapter Flex to support chipset debug

DESIGN NOTE:
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BOM GROUP BOM OPTIONS
BYPASS=U2 - o, 0_0
) =PP3Y3 83 WSB_HUB SS=U2600; 550 ) o0 a i omn HUB1_ALLREM HUB1_NONREM_0, HUB1_NONREMO_
YPASS=U260Q.23::2mm HUB1_1NONREM HUB1_NONREM1_0,HUB1_NONREMO_1
YPASS=U2600.15: :2mm
C2602 C2603 * c2611 1 c2612 1 HUB1_2NONREM HUB1_NONREM1_1,HUB1_NONREMO_0
4.70F —— 0.1UF —— 0.1UF 0.1UF
28T e T [ . HUB1_3NONREM HUB1_NONREMI_1,HUB1_NONREMO_1
XSR-CERM1 2 XSR-CERM 2 X5R-CERM X5R-CERM
02 301 201 0201 AUB3_ALLREM HUB2_NONREMI_0, HUB2_NONREMNO_0
L JR— 0m2_nowREm1_0, H0B2_NoNREHO_L
BYPASS=U2600. 2 HUB2_2NONREM HUB2_NONREMI_1,HUB2_NONREMNO_0
_ 1 PR M 60q. 292 : 2mm o
YPASS=U260 HUB2_3NONREM HUB2_ NONREMI_1,HUB2_NONRENO_1
';P'A'§§=U2600 .10::2m
C2607 * C€2608 * C2609 * C2610 * PPUSB_HUB1_CRFILT NON_REM1 NON_REMO DESCRIPTION
4.70F —— 0.1UF —— 0.1UF 0.1UF - =
Tos 103 0 0 All ports are removable
xsnocErm 2 xsmocEmu 2 xsmocEmu 2 xsn-cemy 2 ! %21%%7 ' ?gf 18 0 1 Port 1 is non removable
o2 201 0301 0301 —/—o.
: olelelalalel = = T 208 1 0 Port 1 and 2 are non removable
1 C2616 |* mmems|F xn 1 1 Port 1, 2, and 3 are non removable
- B B 0.1UF 1UF
CIEIG‘TZ:)C(;!L VDD 23 108 203
v BB L dev e
24000 1 bCPa_6pE oo xsBcam X BOM TABLE
000 50 6 3} a3
12 OMIT_TABLE g
CRITICAL yr CRITICAL SYM VER 1 v PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
2x1.6%0. 65-5M U2600
— C2619 ! 1 C2620 = 33850720 2 | smsc use2514 U2600,U2650 CRITICAL USBHUB_2514
USB2513B
18PF R2630 18PF R2605
L3 o he <00 OFN 33850824 | 2 | smsc use2slam U2600,U2650 CRITICAL USBHUB_2514B
weo-cog % —\\V\——¢ 2 weo-coc 1 2 USB_HUB1_TEST 11 | rEsT BDM_DN1/PRT_DIS M1l 1 USB_T29A N
HUB1_NONREM1_1 HUB1_NONREMO_1 201 5% 201 S USBDM_DN1/PRT_DIS_! 2 D¢+ T29 33850923 2 | smsc usx2si3s U2600,U2650 CRITICAL USBHUB_2513B
1/20w 5% 26 USBDP_DN1/PRT_DIS_P1 USB_T29A P @ 8 69
R2601" 'R2603 We 17200 .+ USB_HUB_RESET I, o RESET* — D8
= 200 = e
10K 10K - - 201 USBDM_DN2/PRT_DIS_M 3 USB_SDCARD N @ SDCARD(NA to K78
o z crmeR e — 22| xeavon/crxan BDP_DN2/PRT_DIS_p2| 4 USB_SDCARD P o ¢ )
e e USB_HUB1_XTAL2 32 | xTaLour USBDP_DN: _DIS_ D »
201, , 201 6
USBDM_DN3/PRT_DIS_M3 USB_EXTD_N
USB_HUB1 REM| 28 | SUSP_IND/LOCAL_PWR/NON_REMO — i D« LIO External D
- = = USBDP_DN3/PRT_DIS_P3 USB_EXTD_P ED s 0w
USB_HUB1_NONREM1 22 | Spa/SMBDATA/NON_REM1 8
NCL—X NC
HUB1_NONREM1_0 HUB1_NONREMO_0 USB_HUB1 CFG SELO 24 | SCL/SMBCLK/CFG_SELO Nel 2 s ne
R2602’ 'R2604 _USB_HUB1 CFG SEL1 25 |ys IND/CFG_SEL1 PRTPWR1/BC_EN1*| 12 TP USB HUB1 PRTPWR1
10K 10K PRTPWR2/BC_EN2+[ 16 NC_USB_HUB1_PRTPWR2
120w Vaow . . PRTPWR3/BC_EN3+*| 18 NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB 782
Ry e R2606 R2607 Nc| 20 NC_USB HUB1 PRTPWR4
2 2 10K 10K
20w Tzom rpy  OCS1xpl3 TP_USB_HUBL_OCS1 .
brd L 201 1py  OCS2*pl7 NC_USB_HUB1 0OCS2 ?021(620
19
Ipy  OSC3% r USB_EXTD OC L ame § n
=USB_HUB1_0CS4
£ IPU Ne Jeun R b ,=PP3V3 S3 USB RESE!
RBIAS| 35 USB HUB1 RBIAS R2640
27 20K
VBUS_DET| USB_HUB1 VBUS_DET 7 =!
CRITICAL 5%
BYPASS=U2650.5: : 5mm usepM_up| 30 USB HUB1 UP N D |'R2600 1720
245 7 SREP3V3 S3_(SB HUB YPASS=U265@Q.23::2mm o usepp_up| 31 USB HUB1 UP P D v @ Q 12K 201 lR2641
BYPASS=U2650.34: : 2mm THRM PAD V20 10K
= e s
YPASS=U2¢50.15: : 2mm 201 B NOSTUFF 1/20w
C2652 * C2653 ! C2661 * C2662 ! 5 : R2642 © c2641 w
0.1UF —— 0.1UF —— 0.1UF 0K [} 5201
Tos —— T8 —— Tos 17200
16 16 16 e
XsR-cERM XsR-cERM XsR-cERM u
021 0201 1201 2 USB_HUB_RESET
9 P USB_HUB_RESET L
6
= 3
BYPASS=U2650.23;:5 2 B
=1 . : 2 omm
BYPASS=U2650.10: : 2mm =3 %foﬁw_x_c F 02640
byt '0 2o0r:2 P3v3s3 BN R 2\c|| s| Sor-363 Hs' 2N7002DW-X-G
BYPASS=U .29 : 2mm 1 sor-363
YPASS=U2650.5: : 2mi 1 >
C2657 C2658 * C2659 C2660 * PPUSB_HUB2 CRFIL ?F;ILT 1 C2640 ‘
. 1 1 MIN LINE WIDTH-0.4MM
4.70F ——  0.1UF——  0.10F ——  0.1UF T Ty 0 I e
o3 i 7 i i VOLTAGE1.8Y 1C2667 |'C2668 o
XSR-CERML XsR-CERM XsR-CERM XSR-CERM PPUSB_HUB2 PLLFILT 6.3v
402 0201 201 0201 SN LIS WaoTED b o gﬂ.‘lup Zlﬂ[iF cor-xsr
o|un|m|afo| «| «| MINNECKWIDTH-0:2MM 208
|35 ]| = @ | Vorrace=1.sv 2 2 >
L s ca665 | c2666 o 2
B B . 1UF UF 4
] VDD 5 5 10 208 =
$Y65T 5o O SR D2600
24.000M-150PPM-6PF g 4 0201 o
12 OMIT_TABLE 5 N
CRITICAL yr CRITICAL SYM VER 1 v 23 18 M HUB_SOFT_RESET_TL USB_HUB_SOFT_RESET_L_R
2x1.6%0. 65-5M U2650 o
—4 C2669 ! 1 C2670 USB2513B - BAT54XV2T1
18PF R2680 18PF
& o BN R2655 or
v, 2 100
wpo-coc Wp0-coc 11 1
HUB2_NONREM1_1 HUB2_NONREMO_1 201 : 2 UsE HUBZ TLAY TEST USBDM_DN1/PRT_DIS_M1 > USh_BI_N <D 7 plueTooth
1 USB_BT P
R2651" 'R2653 1/sow .4 USB HUB RESET L 260 RESET* USBDP_DN1/PRT_DIS_P D 537
= = e
10K 10K - - - 201 USBDM_DN2/PRT_DIS_M 3 USB_TPAD_ HUB_N
5‘% ) CRITICAL USB_HUB2_XTAL1 33 | XTALIN/CLKIN BDP DN2/PRT DIS P2l 4 USB TPAD HUB P <D Trackpad/Keyboard
R i USB_HUB2 XTAL2 32 | xraLouT USBDP_DN DIs ] <D
201, , 201 6
USBDM_DN3/PRT_DIS_M3 USB_EXTA N
USB_HUB2 NONREMO 28 | SUSP_IND/LOCAL_PWR/NON_REMO — e <ED **“ Right uss A
- - - USEDPiDN3/PRT7D157P'§ USB_EXTA P E 39 6
USB_HUB2_ NONREM1 22 | spa/SMBDATA/NON_REM1 s
NCL—X NC
HUB2_NONREM1_0 HUB2_NONREMO_0 HUB2 CFG SELO 24 SCL/SMBCLK/CFG_SELO NCL)(NC
R2652° 'R2654 HUB2_CFG_SEL1 25 | uS_IND/CFG_SEL1 PRTPWR1/BC_EN1+*| 12 TP _USB_HUB2_ PRTPWRL
10K 10K PRTPWR2/BC_EN2*| 16 NC USB HUB2 PRTPWR2
17200 2200 PRTPWR3/BC_EN3+| 18 NC USB HUB2 PRTPWR3 =ERAVS 83 DSB HUB Te2
K w R2657 Ncl 20 NC USB_HUB2 PRTPWR4
2 2
ocs1*py13 TP USB HUB2 0OCS1
IPU 1 2
1Py ocs2+h17 NC_USB_HUB2_OCS2 ?0 670
K
1 p—
py  OsC3rpld USB EXTA OC L <am » § o SYNC MASTER=K21 MLB SYNC DATE=12/13/201
1pU nc| 21 =USB_HUB2_ 0CS4 am e e 1SR — —
= , 201
RBIAS| 35 USB HUB2 RBIAS USB HUBS
27
VBUS_DET) USB_HUB2_VBUS_DET 051-8870 | D
CRITICAL Apple Inc.
usepM_up| 30 USB_HUB2_UP_N oD v |'R2650 )
usepp_up| 31 USB HUB2 UP P aD e o 12K
1 R
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System RTC

7

GreenClk 25MHz Power 7 _=PB3V3 SO
in SO

Powered i

SB XTAL Power

T29 XTAL Power

62 52 a1

=PPVBAT G3 SYSCLK

Coin-cell: VBAT (300-ohm & 10uF RC)
No Coin-Cell: 3.42V G3Hot (no RC)

=PP3V3 S5 SYSCLK

Coin-Cell & G3Hot: 3.42v G3Hot
Coin-Cell & No G3Hot: 3.3V S5

No Coin-Cell: 3.3v s5

No bypass necessary

Power Source & 32kHz / 25MHz Clock Generator

. _=PPuDDIO S0 sBCLK " “ b
, _=PPVDDIO T20 cLK = = 5 s
VBAT and +v3.3A ar
o l q a are
Q| ; - internally ORed to
1 a + + create VDD_RTC_OUT.
c2724 * c2722 1 c2702 > -
[vop— vop— p— U2700 +V3.3A should be first
ooy 2 ooy 2 Pl SLG3NB148V available ~3.3V power
o " ot TQFN to reduce VBAT draw.
CRITICAL
1l | VDDIO_25M A 32KHZ Al 2 g SYSCLK CLK32K RTC o R
Ground VDDIO of unused CLK ¢ | vDDIO_25M_B
outputs for power savings 14 | vppTo 25M ¢ 25MHZ Al S SYSCLK cLk2su sB 16 70
c2705 _25M ¢ _ - iy
128% R2705 25MHZ_B[ &y NC
. =
2| o SYSCLK CLK25M X2 AAAS | SvyscIK CLK2SM X2 R - X2 25MHZ_C| 15 o YSCLK CrK25M T2 oD >4 70
NO STUFF - 4l x1 =PPVRTC G3 OUT 7
e Ne - CRITICAL * 'R2706 VDD_RTC_OUT| 1 ___gp For SB RIC Power
o @:I ¥2705 GNp THRM
NC 25.000MHZ-12PF-20pPH PAD ' c2710
€2706 R— REEEE —— wr
1267 o
ne svscux_crxosu x1 Lo
I S
NO STUFF
PCH SO0 PWRGD R2763
0
se
, _=PP3V3 S5 PCHPWRGD 120w
; _=PP3V3 50 SB PM 201
EE3V3 S5 PCHPWRGD 5 25
1 c2750
0. 108
10y ' c2760
2 xsr-cErM 0.1UF
o1 100
lov
?  XSR-CERM
= 0201
23 [IR)—ALL SYS EWRGD : scro-nr
. PM_S0_PGOOD : R2762
U2750 \smw T on
PUIMVP PGOOD z h YS_PWROK R PM_PCH_SYS PWROK
> @ / U2760 o 7 »
2 5% PLACE_NEAR=U1800.M10:5 . 54mm
: ) Vi :
e NO STUFF
: o1 R2761

41 36 _SMC DELAYED PWRGD

PM_PCH PWROK

CLOCK (CK505)

UNUSED clock terminations for FCIM MODE

69 16 _ECH CLKI4P3u REFCLK

69 16 _PCIE CLKIOON Pei N

69 16 _PCIE CLKIOON Pei P

69 16 _ECH CLK10OM SATA N

69 16 _PCH CLK100M saTA ®

69 16 ECH CLK9GM DOT ®

: 1 1
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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: CPU 1.5V remains powered in S3, VTT follows S0 rails, MEM_RESET_L not isolated.

WHEN LOW: CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM _RESET L isolated.
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8 A8 68 32 30 29 11 MEM B A<13> Al3 4 DM/TDQS 4 DM/TDQS
MEM B a<14> N8 | a4 NF/TDQS* Ne = 68 32 30 20 11 MEM B a<13> N4 | g3 68 32 30 20 11 MEM B a<13> N4 |33
° uen b a<ie> N fang nr/TosH A8 yo = MEM B A<14 N8 | a14 NF/TDOs*| A8 MEM B A<14 N8 | a14 NF/TDQs*| A8
<14> = <14 =
— nc = MEM B A<ld> 7 ] F— nc =
—
65 32 30 20 11 MEM B Ba<0> I3 g | AL
Ty Vi 65 32 30 29 11 MEM B BA<0> I3 | pag L2 we 33 Al 33 Al
65 32 30 29 11 MEM B BA<1> K9 [pay | 24 e v n pacis K9 | par v 65 32 30 29 11 MEM B BA<0> I3 fpag 121 ye 65 32 30 29 11 MEM B BA<0> I3 | pag 121 e
68 32 30 29 11 | A4
65 32 30 20 11 MEM B BA<2> T4 |Ba2 | Alloe 54 FYEN 65 32 30 20 11 MEM B BA<l> K9 |pay 124 e 65 32 30 20 11 MEM B BAac<1> KO lpay | A4
F2 68 32 30 20 11 MEM B BASZ> © | BA2 — N¢ MEM B BA<2> J4 | pas All MEM B Ba<2>  J4 | pao All
L —< NC F2 68 32 30 29 11 =" "Ne 68 32 30 29 11 MEM B BA<2> VY7 | L=~ "Ne
60 32 30 29 11 MEM B CIK P<05F8 | ok | Fl0ye F8 MFroC | F2 | F2
T3 we |2 65 32 30 29 11 MEM B CLK P<0>F8 | cx | Fl0yc F8 Fio F8 F10
66 32 30 29 11 MEM_B_CLK N<05884 ck | H2 o T3 we |2 65 32 30 29 11 MEM B CLK p<0>F8 | cx | Fl0yc 65 32 30 29 11 MEM B CLK p<0>F8 | cx RN
H10 68 32 30 29 11 MEM B CLK N<0>7 " CK* — nc G8 H2 G8 H2
T P | H10ye R0 65 32 50 29 11 MEM B cLK N<088 . ckx Ne || H2 oo 65 32 30 29 11 MEM B CLK N<088. ck Ne || H2
66 32 30 29 11 MEM B CKB<0> G10 | ot
198 ne 6o 32 30 29 11 MEM B CKE<0> 610 | oxp 78 ¢ c10 | B0 e 610 | H0wc
yEm B cs p<os B3 | e N1 1 98 nc 65 32 30 29 11 MEM B CKB<0>G10 [ ckp 76 65 32 30 29 11 MEM B CKB<0>G10 | ckp T8
6 32 30 20 11 MEM B CS 1<0> H3 | NL | 38 | 38
T 65 32 50 20 11 MEM B cs 1<0> 3 { cg | N1 H3 e H3 T
Fa | Nl F11 65 32 30 29 11 MEM B CS 1<0> cs* AL 65 32 30 29 11 MEM B CS 1<0> cs* 1M e
68 32 30 29 11 MEM B RAS T RAS* Fa 2 ne N1l N11
Ga 66 32 30 29 11 MEM B RAS L RAS* Fa | Nlve Fa | Nilve
68 32 30 29 11 MEM B CAS L CAS* Ga 68 32 30 20 11 MEM B RAS L, RAS* 68 32 30 29 11 MEM B RAS L, RAS*
Ha 65 32 50 20 11 MEM B CAS L cas* 7y o
68 32 30 29 11 MEM B WE L WE* Ha4 68 32 30 29 11 MEM B _CAS L CAS* 68 32 30 29 11 MEM B _CAS L CAS*
693230 2011 MEMBWE L WE* vem s owe r B4 ygs vem B we r H4] yg« B
w20z MEMBUE L HA] w20z MeMBupn  HA]
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—
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DDR3 DRAM CHANNEL B (32-63)
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NOTE: Must not enable more than two SO-DIMM margining
buffers at once or VRef source may be overloaded.
; _=PP3V3 S3 VREFMRGN
VREFMRGN
omrT
- R3303
56 7 _=PRUTT S3 DDR BUF
R3318 200 PLACE_NEAR=U2900.E1:2.54mm
SHORT 10mA max load
PP3V3 S3 VREFMRGN DAC o
wow VREFMRGN VREFMRGN
sous
WONE C€3300 ' ' c3301 'VREFMRGN
102 2 e o 1ur X VREFMRGN PROVY MEM_VREFDQ A 9 27 28 29 30 68
200 s CRITICAL €3303 » U3302 VRERMECH D02
o I B, —— e SN Razos | e D
402-LF 1 v v+ ucse
8 u3300 xsn—g;);): Al VREFMRGN DQ SODIMMA BUF
VDD
A 1% PLACE_NEAR=U2900.J8: lmm
44 [IN)—=12C VREFDACS SCL scL wsor  VOUTA[ VREFMRGN SODIMMA D L R 17200
< d 201
=12c VREFDACS SDA Spa i TB|
BT 8 VOUTBZ_x NC
no i vourc|t VREFMRGN SODIMMS cA
Addr=0x98 (WR) /0x99 (RD) X
Al VOUTD|: VREFMRGN MEMVREG FBVREF
GND NOTE: MEMVREG and FRAMEBUF share o VREFMRGN
a DAC output, cannot enable ~| VREFMRGN R3309
both at the same time! R3301 LA 200 puace NEAR-52900.126:2.S4mm
100%
Y 1
17200 17200
% 1
PPOV7S S3 MEM VREFCA A 27 28 29 30 68
| VREFMRGN HIN_LINE_WIDTH=0.3 mm
omrT MINNECK NIDTH-0.2 mm
R3310 VOLTAGE=0.757
R3319 =
SHORT CA_SODIMMA BUF.
crRL
1% PLACE_NBAR=R3I309.2: lmm
wow 1720w
nows CRITICAL e
sou VREFMRGN 201
102 «| vREFMRGN
c3302 ! al
vce
sy, U330l
201 PCA9557
or
o POLE s NC ‘
A0 Pl 7 VREFMRGN DQ SODIMMA EN
'VREFMRGN C
Addr=0x30 (WR) /0x31 (RD) ala1 P2y NC N
s1a2 P31 VREFMRGN CA SODIMMA EN R3307
100%
P4ty nC
ps| 2 MEMVREG EN e
“ O =I2C PCA9557D SCL ‘scn P61 VREFMRGN FRAMEBUF_EN 2%
14 QEy =120 FeasssTD Soa :|spa P71 s NC
THRM RESET*!® -
PAD _GND
—
25 [IN)—RCA2557D ResET L
RST* on ’platform reset’ so that system
watchdog will disable margining.
NOTE: Margining will be disabled across all
soft-resets and sleep/wake cycles.
Required zero ohm resistors when no VREF margining circuit stuffed
VREFMRGN
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION ©3305 !
i VREFMRGN
11650004 2 ReS,uTL PILN,0,50,0002, 50, LF R3303 VRERMRGN_NOT °-l§§ p— B " 93304 re—
snecomn 2 - MAX4253
11650008 2 w3309 R o N R3314
33.2K
- AR o B
1 .
N @ . PLACE_NEAR-R7315.2+ 1nm
=+ v
d 201
Page Notes
VREFMRGN
VREFMRGN FRAMEBUF BUF.
Power aliases required by this page: 'R3313
VREFMRGN
— =PP3V3_S3_VREFMRGN Loox U3304
- =PPVTT_S3_DDR_BUF 1720w 22 MAX4253
w vese
Signal aliases required by this page: N unused buffer
- =I2C_VREFDACS_SCL 2
- =I2C_VREFDACS_SDA h
- =T2c_pca9s57p_scL,
- =T2c_pca9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margining aow
circuitry. , o
SYNC MASTER=K78 MLB
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)
FSB/DDR3/FRAMEBUF Vref Margining
DAC Channel: A B c c D D
PCA9557D Pin: 1 2 3 4 5 6 051-8870 | D
Apple Inc.
Nominal value 0.75V (DAC: 0x3A) 1.5V (DAC: 0x3A) 1.267V (DAC: 0x8B) ® 3.13.0
. .
Margined target: 0.300V - 1.200V (+/- 450mV) 1.998V - 1.002V (+/- 498mV) 1.056V - 1.442V (+/- 180mV) NOTICE OF PROPRIETARY PROPERTY:
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DAC range: 0.000V - 1.501V (0x00 - 0x74) 0.000V - 1.501V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OXFF) PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
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JEDEC recommends 30 Ohm term to VTT for CS,CKE,ODT and 36 Ohm for BA,A,RAS,CAS,WE

3220 277 PBIVS _S3_MEM A R 3220 20 7 =PP1V5 S3 JMEM A . .

,=PPOV75_S0_MEM_VTT_A
1C3400 1C3410 1C3430 1C3440 1C3450 o umw a cxmcoe  RE3401 36 4, p s
2. 2UF 2. 2UF 2. 2UF 2.2UF 2. 2UF o 28 27 1 [TTy— MEM A A<10> Egjig; 36 2 aAp S o 103480
5%1/32W 4X0201
2 &Y 2 &2y 2 &Y 2 &Y 2 &2y o0 29 27 11 [Ty MEM_A_A<T RE3T 36 2 AAAAL—— Ot 7UF
402-LF 402-LF 102-LF 102-LF 102-LF 6 28 27 11 MEM A BA<Q 3403 36 1 AN/ 8 Sw1/3 axoz01 2 CURM-X5R-1
T A RP3402Z 36 1 s 5%1/32W  4X0201 201
1 _—I 6828 27 11 MEM A WE_ L AAA
RP340T1 S531/32W  4X0201
28 27 11 MEM_A_ODT<0> 36 2 7
1C3409 1C3401 1C3411 1C3431 1C3441 1C3451 e m NV 5%1/32W 4X0201 ¢
2.2UF go'%ZUF go'%ZU 1C3419 go'%ZUF 30’%2UF 30.%2UF 1 1
20% 6.3v 6.3 2.2UF 6.3v 6.3v 6.3v RP3403 36 B C3482 C3483
, 6.3V 2 CERM 2 CERM 20% 2 CERM 2 CERM 2 CErM 68 28 27 11 MEM_A_A: RD3407 AAYAY; 5%1/32W  4X0201 0.47UF 0.47UF
(‘:]é:l;leF 402-LF 402-LF 2 gééx 402-LF 402-LF 402-LF 68 28 27 11 MEM A A<6> 36 3 I\/\/\/ 6 020 %‘0’% %‘0’%
402-LF > 3 3 s 25 27 11 mm MEM A BA<] RP3406 36 1’\/\/\/ s 58 1/32W  4X0201 2 g%‘f“*“l‘*l 2 EE‘fM’XSR’l
- 5%1/32W 4X0201
= 1C3412 = = 1C3442 = 1
2, 2UF 25, 2VF 207 1 [y MEM_A_AS11 )Y — 1C3484 |1C3485
2 CAPS ALONG PACKAGE EDGE 2 &idm 2 &idw 2 CAPS ALONG PACKAGE EDGE 60 20 27 11 [ITy—MEM_A_CS_T.<0 REII0L 36 SAAASE b :iozoi 04,47UF 0,47UF
402-LF 402-LF 6 25 27 11 [(I)—MEM_A_A<4 36 o AN~ hd 2 &Y xRl |2 GuRM_XSR-1
I I 6 25 27 11 [IN)—MEM_A_BA<1 §§3282 36 4 AN izijzz 4%0201 201 201
36 1 s 4X0201
-4 = 68 25 27 11 [IN)—MEM_A_A<12 RP3207 NV ST1/32W  4X0201 ¢
6520 27 1 [Ty MEM A A<] 36 2 AN 7
e 20 37 11 [ITy_ MEM A BA<2> RIST0Z 36 appp o ool axoal 1C3486 |1C3487
28 27 11 MEM_A_A<0 RP3403 36 3 6 S®1/32W  4x0201 0.47UF 0.47UF
o o MEM A A<14 RP3407 36 1IV\/\/ 3 531/32W  4X0201 N i
1C3404 1C3414 1C3424 1C3434 1C3444 1C3454 R = == NV ST1/32W  4X0201 SERM-XSR-1 SERM-XSR-1
—— 2.2UF —— 2.2UF 2.2UF —— 2.2UF —— 2.2UF —— 2.2UF
20% 20% 20% 20% 20% 20%
5 6.3V 5 6.3V 6.3v 5 6.3V 5 6.3V 5 6.3V
T650er T650er T650er T650er T650er T650er P
1C3488
68 20 27 1 [TN)—MEM_A A<8 RP3407 36 ¢ AN/ S 90-%47UF
1 C3405 1C3415 1C3425 1C3435 1C3445 1C3455 oo o vt L S TR AT s G P
2.2UF 2.2UF 2 .2UF 2.2UF 2 .2UF 2.2UF o O MEM__a<2 RPIT0T 36 VN5 sverom aozon 555
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF o 3 3 1 CIT> MEM A RAS T RP340T1 36 1 AN, 8 5%1/32W 4X0201
| | | =5 — RP3206 36 3 6 5% 1/32W 4xX0201 1 3489
68 28 27 11 [I)—MEM_A_A<9 AN\ C
5%1/32W 4X0201
= 1C3416 = = 1C3446 = e
2 - -
2 .2UF 2 .2UF CERM-X5R-1
COLUMN OF THREE CAPS BETWEEN PACKAGES 203, COLUMN OF THREE CAPS BETWEEN PACKAGES 203,
2 CERM 2 CERM =
402-LF 402-LF
I | , =PPOV75_S0_MEM_VTT_B
- L
68 30 29 11 MEM_B_CKE<(Q Egiii?) 36 1 AN\ 8 S TT 1 (0:34478 1
2 1 I MEM_B_A<8> 36 1 8 4%0201 . UF
o MEM_B_BA<2> RP3409 36 1 AN, 8 581/32W  4X0201 v
c0 0 201 D MEM B A<l RP341T1 36 NV S 5%1/32W  4X0201 2 SERM-XSR-1
wig o =BPIV5_S3 MEM B . . s o =PPIV5 S3 MEM B . . o0z (D B 4'%A%% STI/32W ax0z01
1C3428 €3402 1C3470 103422 L c3438 103432 1C3490 103452 e 20 1 (DM <10, RP3409 36 5, 1%_344789
2.2UF 2.2UF 2.2UF 2.2UF 2.2UF 2.2UF 2.2UF MEM B A<l RP3410 36 3 6 5®81/32W 4x0201 20%
20% 20% 20% 20% 2.2UF 20% 20% 20% 68 30 29 11 B RP3408 AN\ av
6.3V 6.3V 6.3V 6.3V 20% 6.3V 6.3V MEM B_BA<0> 36 4 5 5%1732W  4x0201 2 CERM-X5R-1
2 CERM CERM ERI 2 CERM 6.3V 2 CERM 2 CERM 68 30 29 11 AVAYAY; 201
402-LF 402-LF 402-LF 402-LF 2 cERm 402-LF 402-LF o 30 29 11 MEM B CAS L RP3413 36 3 AN 5%1/32W  4x0201
- oo RP3411 36 2 7 S531/32W  4xX0201
68 30 29 11 MEM_B_A<7 AN
B RP3413 36 4 s 5%1/32W 4X0201 ¢
29 11 MEM B_RAS L
1C3403 1C3471 1C3423 1C3433 1C3491 ez 2 ED—" 2 RP3411 AAAY 5%1/320  4%0201
1C3429 F 2 T2UF 3 T2UF 2 T2UF 3 T2UF 6530 29 11 MEM_E_A<9 36 s 5 1C3461 |:1C3462
2.2UF % U 20% U 20% U 1C3439 520 20% U o TR RP3409 36 AI\/\/\/ 5 5%1/32W  4x0201 0.47UF 0.47UF
6.3V 6.3V 2.2UF 6.3v 6.3V 68 30 29 11 [IN)—MEM_B _WE_L NN\ 20% 20%
2 CERM 2 CERM 2 CERM 20% 2 CERM 2 CERM RP3408 2 7 5%1/32W  4xX0201 v iv
’ 68 30 29 11 MEM_B_A<Q 36 B 5
CERM 102-LF 102-LF 102-LF 2 83V 102-LF 102-LF = [ RP3408 36 5 m p STT/33W 2X0301 CERM-XSR-1 CERM-XSR-1
3 402-LF 3 3 68 30 29 11 [IM LB_
RP3409 36 2 7 5%1/32W  4X0201
6 30 29 11 (I—MEM_B_CS_T.<0 AN,
= 1C3472 = = 1C3492 6 30 29 11 [IN)—MEM_B_A<6 Egiiig 36 EAAAS izijzz 4%0201 ¢
2, 2UF 2.2UF o8 30 29 11 [Ty MEM B_A<12 36 s NAAS %0201 1C3463 |1 C3464
20% 20% RP3408 36 1 8 S%1/32W  4x0201 0.47UF 0.47UF
2 CAPS ALONG PACKAGE EDGE 2 8:3V 2 &pav 2 CAPS ALONG PACKAGE EDGE o0 20 2 1 [D—MEM_B_BA<] RP3410 WA 30% 39%
CERM CERM 36 2 7 5%1/32W  4X0201 39 39
402-LF 402-LF 6830 20 11 [IN)—MEM_B_A<14 NN\ STT/35F 2%0Z01 2 SERM-XSR-1 2 SERM-XSR-1
-4 £ RP3414 3¢ » 7
= = 29 11 2
¢8 30 29 11 [TRy—MEM_B_2. RP3412 36 1/\/\/\/ 3 5%1/32W  4X0201 1C3465
R o o . ) 8 30 29 11 (I E;;“r;fgn;“(()) RP34I3 36 » AAAY; . STT/35W %0301 90.%4 7UF
o0z 1 D NV 5%1/32W  4X0201 PR ——
1C3406 1C3474 1C3426 68 30 20 11 MEM_B_A<5 RP3414 36 3 6 20
1C3436 1C3494 1C3456 [Ruve == RP341T1 VVV 531/32W  4X0201 ¢
2.2UF 2.2UF 2.2UF S ) 53 o0 MEM B A<11 36 1 s
20% 20% s8] . 2UF . 2UF . 2UF [ masns B AAAY; STT/35F 2%0Z01
2 CERM 2 CERM 2 CERM 3% 3% 6.3v 1C3466 |1C3467
402-LF 402-LF 402-LF 2 CERM 2 CERM 2 CERM 0.47UF 0.47UF
— — — MEM CLOCK TERMINATION T & T &
2 CERM-X5R-1 |2 CERM-XS5R-1
201 201
1C3407 1C3475 1C3427 1C3437 1C3495 1 C3457 Place RC end termination after last DRAM
2,2UF 2,2UF 2,2UF Place Source Cterm at neckdown at first DRAM =
20% 20% 20% 2.2UF 2.2UF 2.2UF =
2 6.3V 2 6.3V 2 6.3V 20% 20% 20%
CERM CERM CERM 2 6.3V 2 6.3V 2 6.3V
. . . R3468
4 C3469
4 d 4 30
L £L 65 26 27 11 MEM A CLK N<0> . 1 2 umnn g | |
= 1C3476 = = = ’\/5\{\/ omay-ov 11
- 1C3496 - 1720w 0.1UF
2. 2UF 2.2UF c3468" bt X8R
COLUMN OF THREE CAPS BETWEEN PACKAGES 2 Spam 2%y 3.317;5 301
402-LF COLUMN OF THREE CAPS BETWEEN PACKAGES 2 2:3m 3T, R3469 6.3v
L 402-LF | SETM 30
68 28 27 11 MEM A CLK P<0> ¢ 1 2
e :-_— l/SZ%UW s
ZI'BFI Isch MASTER=K78 MLB SYNC _DATE=12/16/201
R3478 Cc3479 DDR3 DRAM Channel B (32-63)
30
68 30 29 11 MEM B _CLK N<0> . 1/\/\/\/2“:0:;:;7 pro o i I I ~ 051-8870 I D
1720w 0.1UF Apple Inc.
c3478): 5 ° 3.13.0
3.3PF 201 301 . .
ggssv 6.3V NOTICE OF PROPRIETARY PROPERTY:
SETM 2 R3479 THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
68 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 32 OF 75
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ARDREADER

BYPASS=U3500.1:16:5 mm SDCARD IOVDD
BYPASS=U3500. 8 : SPHBASS=U3500.8:5 mm
1 C3503
2 0.1UF SDCARD_ PLLVDD
CRITICAL 0%
2 R 1¢3502 |!cC3501
L3500 201 0.1UF —— 0.1UF
0.22UH 10%
0805-1
R3505 is for rail discharge. GL822 may cycle PMOS to
= recover from card error. Off duration is 100ms and card
! voltage must be less than 0.5V for at least lms per spec.
BYPASS=U3500.3:5:5 mm
PP3V3_S3_CARDREADER_AVDD e
MIN LINE WIDTH-O.40MM Keep this net short!
MIN NECK_WIDTH=0.20MM o s PP3V3_SW_SD ;WEM
VOLTAGE=3- 3V i
C3514 1 C3504 20 CRITICAL
4.7UF 0.1UF 'R3505
29 e 1 C3505 RS J3500
xn-cerut 2 ? e —— 0.1UF Max Current = 800 mA SD-CARD-K16
402 201 108 1/20W
T e ne
201 2 201
© o o | vss
Y T Y et I S
= 2 2 1 3529 3531 O |vss
D CLK R1 R. L 20 SD_CLK R2 L 20 s SD CLK
8 pvop 2 & § = T AVAVAY = e AVAVAY = O | CLK
= S 5 & < SD_CMD o | emp
o po|_13 SD D R<0> 123552!?/1s 0 s SD_D<O: o | paTo
 »+(gry—USE_SDCAD P > joe U3500 b 148D b Rel> RISET AN o s o | o1
69 20(gTy—USB_SDCARD_N 2 pm GL822 D2| 9 SD D _R<2> R3526 3 0 s SD_D<2 o | par2
S i/ten ==
wo STUER, o D3| 225D B Re3> WNLAM\E +-SB D3 O | co/pat3
R3507 GL137 RREF 4 [RREF pal 18 sp D R<a> R3524‘,v\/\/20 ¢ SD D<4 4 5 | para
EEvd o7
10K CRITICAL ps|_19 sp D R<5> R3523\/\/\/\/20 s SD_D<5 1 5 | pars
7o fioz rr
17200 D6l 20 SD D R<6> o1/ R3522 ; AAAL s SD_D<6: 4~ | pare
EEvd o7
201, b7l 21 SD D R<7> R35521”‘6,Vv\ﬂ§20 SD_D<7 1 o [par7
GL137 GPIOO 22 |GPIO0 (1PU) 13504 1 O | caRD_DETECT SW
GL137 GPIO1 6 |cpTO1 SD_CLK| 12 sp cixk R 12535201 SD_CLK I 2 L 1 O |carp_pETECT GND
eD v ! _
1 R3506" NC X2 {epI02 T sp_we| 24 3380 os0z s Sb_WP ‘1 O [WRITE_PROTECT_SW
R351%2 715 LR3510" (") op cup| 11 sp cwp r  R35191 29 o | vop
IPU - 5% 1/16W /402 MF-LF
s 120 10K GL137 RESET I 26 rsTZ* "9 sp_cpz| 23 =801 CD 1 15 | sezo_prn
1/20W MF 5% (IPU)
27 2 ]
;;f R TEST B e o sToeE sosrorl | o szord | o szude F g i
2 201 NO STUFF = Cc3515 ! C3521 C3523 €352 NO__STUFF —
2 1c3s27 1 O |sHLD_PIN
PDMOD: POWER DOWN MODES 4 C3513 ! 2 [t fp— ) —— Loer p— 10PF 2 -
= 0.1UF 257 WO SIVEFL  sov sov sov st O | SHLD_PIN
NC = DISABLE (DEFAULT) . 2V 2 C3520 (2 2, 2 conn 2 o —
= v T 01 —— 10pr “o2 Gor G2 |.NO STUFF 2 Cemn L
10K LOW = POWER SAVING MODE ENABLE w2 L O, STUEF p— R3530 hrs £
= 201 - 2 NO_STU! NO_STURF| 0 NO _STU!
10K HIGH REMOTE WAKE UP ENABLE CA?;M 3:5% FF| 5% it ° C35265F 516—0237
- 10PF —— 10PF —— /16w 10PF ——
5% 5% e 5%
50V 50V 2 4 50V
comn comn comn
‘o2 ‘o2 ‘o2
03500 ||2p =
SSM6N37FEAPE
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Page Notes s184090B:

Power aliases required by this page: CRITICAL os(max): -30V T29 18V Boost Regulator

Vgs(max): +/-12V CRITICAL
- =PPVIN_SW_T29BST (8-13V Boost Input) T29BST:Y
- =PP18V_T29 REG (18V Boost Output) vgs(thy: 1.4V T29BST:Y
—eo Q3880 Rds(on): 46mOhm @ 4.5V Vgs .3895
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) SI8409DB
- s 7 _=PPVIN SW T29BST BGA Id(max): 3.7A @ 70C 6.8UH-4.0A
- =PP3V3_T29 FET (3.3V FET Output) 813V Input
- =PP3V3_S0_T29PWRCTL - Pu R3820 s PPVIN_SW_T2 o o 1 Y L2 T29BST_BOOST
— - Changes required 0.010 @ MIN I = MIN_LINE WIDTH=0.5 mm
- =PP1V05_T29_P1lVOS5T29FET (1.05V FET Input) 1/\/\/\/2 bl MIN NECK WIDTH=0. T29BST:Y T29BST:Y PIMB062D-SM MIN NECK WIDTH=0.25 mm
— — for 2S. PEVIN SW_1295: Uzli | SWITCH_NODE=TRUE
- =PP1V05_T29_FET (1.05V FET Output) T29BST:Y T29BST:Y . Voltage not specified here, c3891 DIDT=TRUE
- R3880° e To add property on another page. 10UF —— T29BST ;
Signal aliases required by this page: 1 C3880 805 T29BST:Y 10 CRITICAL
470k & | gTiur N 2V T29BST:Y
- =T29_CLKREQ_L s+ S T Joy R3891 o5 N , T29BST:Y
2 -
- =T29_RESET_L YR 2 2V 200K y b MR R3889 D3895
— — 201, 02 ) e K SZ POWERDT-123
. ; : . s DFLS230L
BOM options provided by this page: T29BST PWREN DIV L 21611{2 -4 CRITICAL 1/23;1 )
T29BST:Y - Stuffs 18V boost circuitry. T29BST:Y <R1 T29BST:Y 201,
T29BST_EN_UVLO 25_|EN/UVL ) 1l 6
R3881" /ovEo U3890 SNS T29BST SNS2
150% LT3957  SNSZ2 XW3895
1/20W T29BST INTVCC 28 |INTVCC OFN El
MF
201, 2 % 1 PLACE_NEAR=C3895.1:2 mm
1 T29BST VSNS
T29BST_PWREN_L o T29BST_VC 30 lve
T29BST:Y 2 T29BST:Y
T29BST:Y o Ne| L 1% ne R3895!
T29BST:Y 2l R3 8190% T29BST RT 33 | 35 1 c3888 133K sy 26 REG
Q3805 K 1% 36 — 1/16m —
SSM3K15FV 1/20W MF-LF
1 ME 32 2 o 402, Vout = 15.1V
Sop-VESH-HF L 201, T29BST SS ss Gon <Ra> T29BST:Y T29BST:Y
- 1 1 Max rrent = 1.0A
i1lc” s S T29BST VC RC FBX| 31 T29BST FBX __3378112,5 €3897 a Cu ent 0
T29BST:Y T29BST:Y 34 |syNC T29BST:Y 0% Freq = 300KHz
65 o« (ID)—L22 A HVEN | | T29BST:Y | T29BST:Y NO STUFF N ERA ERA qd
= R3892 1 c3893 R3894 1 c3894 1 c3889 R3896 1206 1206
73.2K 41.2K 15.8K
1 3300PF 1 0,330F ,SGND ,—GND Loopr 18 T29BST:Y T29BST:Y T29BST:Y
1/21 1/2! 1/16W
frass P i 2 S n T = Tl Tl P fridead C3896 ! Cc3898 ! 1 C3899
2201 201 201, 402 MEEIE Sl 402 402, 4.7UF —— 4.7UF —— 0.001UF
<R2> <Rb> 108 —T— 108 —— 108
. ¢ GND_T29BST_SGND - B B B
UVLO(falling) = 1.22 * (Rl + R2) / R2 MIN NECK WIDTH=0.25 mm 1206 1206 402
VOLTAGE=0V
UVLO(rising) = UVLO(falling) + (2uA * R1) SGND shorted t. J_
shorted to
. . UVLO = 4.55V (falling), 4.95 (rising) oD inside package Vout = 1.6V * (1 + Ra / Rb) 1
Supervisor & CLKREQ# Isolation package, =
no XW necessary.
7 _=PP3V3_S T29PWRCTL
=PP3V3_T29 RTR 7 34 35 T29BST:Y
5.R| 03888 T29BST:Y
1 - 1 SSM6N37FEAPE 1
C3800 CRITICAL R3807 | Ssier R3888
0.1U0F —— VDD 100K - 330K
Platform (PCIe) Reset 1% EY L EY
X5R-CERM 2 U3800 20w v T 20w
25 CI)—=T29 RESET L 0201 SLG4AP016V , 201 s © G|z Max vgs: 1ov , 201
- PP1VO5_T29
TDFN 57 T29BST SHDN DIV )
R3803 = T29BST:Y
10K A T29BST:Y
20w 1;(33023(87 2oy | 03888
Open-Drain GPIO 201 3] o | Ssuens7rEapE
T29 RESET L e sorses
1> (I L29_SW_RESET L b oD > uw -
DLY = 60 ms +/- 20% 2
6 nEl G|s
=T29 CLKREQ L 34 <
T29 CLKREQ L 8 <M
1o OO T29 CLKREQ ISOL L 25 a1
. HAKE_BASE=TRUE
Pull-up provided by SB page. -
3.3V T29 Switch
U3810
; _=PP3V3 S0 _P3V3T29FET TPS22924 =PP3V3_T29 FET 5
csp
A2 Al Max Current = 1.7A (85C)
o2 |JVIN  vour([ s
CRITICAL U3810 & U3815/U3816
C3810 * c2 |on
ToF —— GND Part TPS22924C
108
G 2 8 Type Load Switch
402
R(on) 18 mOhm Typ
50 mOhm Max
Max Output: 2A per IC
1.05vV T29 Switch
U3815
, _=PP1V05_S0_P1VOS5T29FET TPS22924 =PP1V05_ T29 FET 5
csp
A2 Al Max Current = 3.4A (85C)
B2 )VIN vouﬂ( B1
C3815 ¢ CRITICAL
1UF ——
108 —T— <2 lon
6.3v GND
CERM 2
402 3
= SYNC MASTER=K78 MLB SYNC DATE=01/10/2011
w ——
U3816 T29 Power Support
TPS22924
csp
a2 m Apple In 051-8870 | D
o2 | JVIN vour( [ s pple C.
CRITICAL S 3 . 13 . 0
w@w c2 loN U3816.A2: PLACE_NEAR=U3815.B2:3 mm NOTICE OF PROPRIETARY PROPERTY:
. GND THE INFORMATION CONTAINED HEREIN IS THE
Pull-up provided by SB page. - PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501
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USB

Port Power Switch

Right USB Port A
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2
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CRITICAL

We can add protection to 5V if we want, but leaving NC for now
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8 7 6 5 4 3 2 1

NOTE: Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,

those designated as inputs require pull-ups. ., _PP3V3 S5 AVREF SMC

a2 7
1C4903 1.C4904 1 C4905 1.C4906
0.1UF —— 0.1UF —— 0.1UF —— 0.1UF
20% —— 20% —— 20% —— 20%
I Tov Tov Tov ov
XSR-CERM 2 2 CErM 2 CerM 2 CermM 2 CerM
8 402 02 402 02
BYPASS=U4500.51:D2:3 mm
PLACE_NEAR=U4900.M12: 3mm <L sMe ver
R4999 PLACE NEAR-U4900.112:3mm
A 2 PP3V3_S5_SMC AVCC
v WIN LINE WIDTH=0.25 MM C4907 *
MIN NECK WIDTH=0.1 Mi 0.470F
1/20u 53 B lalel o = .
/20 VOLTAGE=3. 3V 4920 * Bl IENE al 3 203
201 0.1UF — 12
N —_— 201
20% VCL AVREF
U4900 c;gx 2 AVCC vcc . N
42 SMC_P10 -2 P10 DF2117RVPLP20HV PGOL "0 g SMC_PM_G2 EN o = “02 V4900 = R4909 R4901
a13 K12 ES = 10K 10K
a2 SMC RSTGATE L o= P11 TLP-145V PGIT‘—X NC pr2117rvELR20RY [ X NC 5% % B
62 52 25 23 [IN)—ALL SYS PWRGD -2 P12 (1 OF 3) P62l K1 g« NC TLPo1457 17208 1720w
62 [TT)—S5-PWRGD - 213 lp13 OMIT TABLE P63| 712 NC (3 OF 3) 201, 5201
p11 - K13 MC_ADAPTER E
NCX%—@m————P14 P64 " g SMC ADAPTER EN _ fogm 27 e e OMIT TABLE MD1| "' g sMc_Mp1 am- -
17 (T} —BM DSW_PWRGD - 13 Ipys P65/ 7% g X NC wo2| B g SMC_KBC_MDE
36 25 SMC_DELAYED PWRGD o €12 |p1e P66l I - SMC_PROCHOT 3 3 L am - 53 43 4z s@%-*-”% RES* il
<oum—=MC _DELAYED PWRGI o=
1 PM PWRBTN L - D10 |py7 p67| H12 - SMC_ BIL BUTTON L M ¢« 42 _SMC_XTAL a3 | yran,
42 _SMC_P20 o2 [P20 P70l M0 g SMC_aADCO am 42 _SMC_EXTAL 22 | EXTAL WI P g SMC_NMI am e o
o=
NC Ell [poq p71| M1 - SMC_ADC1 ) +2
NG ¢ 012 [poy p72| 10 P sSMC_ADC2 am
NC F11 [po3 p73[ M1 - SMC_ADC3 ) +2 ETRST*3 g SMC TRST L s+
12 _SMC_P24 - 13 Ipog P74l M2 g SMC _ADC4 a3 h NO STUFF
512 w13 Lo
P25 P75 = SMC_ADC5 a2 AVSS| N N N
NCX—@=— - < vss R4902 R4998 R4903
42 _SMC_P26 - P26 P76 - SMC_ADC6 Yesn RO — 10K 10K 0
E10 12 SMC_ADC7 5% 5% 5%
NC X—gm———F27 P77 o= <M ¢+ NEEEIE XWA900 1200 17200 17200
al s uE uE uE
70 43 16 BT LPC_AD<0> ->— 29 1p30 pgol A7 - SMC_SCI L oD 16 0 sM 2201 2201 2201
wasieeEry LBCADSI> gy 3 Pell ™ g xNC =6 0
70 43 16 oQETY—LEC_AD<2> = 8 |p32 pg2l 7 - PM_CLKRUN L ©D ¢ 17 43
2o a3 16 6 LPC AD<3> 57 |p33 pg3| 05 1LPC PWRDWN L e = PLACE_NEAR=U4900.L3: 4thm
70 43 16 6 LPC_FRAME L - 28 |p34 pga| ¢ - SMC_TX L LD ¢ 20 41 4z 43
D8 BS
25 MC_LRESET T, = P35 P85 MC_RX_T, @s 39 41 42 43 GND SMC AVSS 42 45 a6
70 25 [T)—LEC CLK33M SMC - >7 Ip36 PBGL“A%M
D6
4316 ofETYLPC SERIRQ 00 ey [P37 poo| ¢ ¢ SMC_ONOFF_L Ve LRCRD
38 SMC_HDD_TEMP_CTL P P4 lpao po1| = SMC_BC_ACOK Yass RRURD
=
s [T SMC_HDD_OOB_TEMP - 25 lpal P92l 12 SMC_PME_S4 WAKE L 6 42 49
e e SMB_MGMT DATA (0c) = B4 lpa2 po3| 61 - PM SLP_S3 L Yeus RUETRD
42 _SMC P43 - 2 lpa3 P94l "4 - PM_SLP_S4 L Yeus RUETRTR]
NC c2 |pgg pos| G4 - PM_SLP_S5 L am e e
NC X—gm———22 [P45 P96l F* - SMC_CLK32K am -
a2 SMC_GFX_ THROTTLE L P ¢! lpae po7[ Tt SMB_0_SO_DATA ™
=
4 MC SYS_KBDLED - 3 |pg7
4342 4139 6 SMC TX L - sz |pso
43 42 41 39 SMC RX L - 3 |pgy
a4 MB, LK B4 P52
U4900
42 _SMC_PAO_PU (0c) - N lpao DF2117RVPLP20HV pEO| KL SMC_CASE OPEN az
SPI_DESCRIPTOR OVERRIDE L (0c) - M lpal TLP-145V pE1[ T3 - SMC_TCK amye 2 o
PM_SYSRST L (OC) M3 [pa2 (2 OF 3) PE2[ X2 - SMC_TDI Yeus CRIRE
USB_DEBUGPRT EN L QC) g M2 1pa3 OMIT TABLE pE3| L - SMC_TDO oo ¢ 2 43
s2gETy—MEM_EVENT L (OC) gy N2 lpag PE4[ X~~~ e SMCTMS 000 ez
27 B WIFI_EVENT L (OC) L lpas PFO|_X> G3_POWERON_TL az
a0 SYS ONEWIRE X3 lpa6 prilm
< houag —_—x
62 42 (GUT}—SMC BATLOW L (QC) 12 _lea7 pr2| M6 - Ne SMC_LID Ves:s LRTRERY
25 _[pBO PF3| 5 -
NC X—up—— ———®=—XNC
42 19 (QUT}—SMC_RUNTIME SCI L - ¢ |pB1 PF4MS—‘_XNC
NCX—wp—— > [PB2 PES[ ™ g  SMCPFS 00000 0.
LERER i SMC S4 WAKESRC EN P 210 |pp3 PFG“—HNC
. M4
42 _SMC PB4 e €10 Ippa PF7. — X NC
v B10
NCX—gm—————PB5 pol_e NC
MC_DP_HPD L ci1 ——@=—X .
a2 SMC - — PB6 pe1l V7 * —SMC_SMS_INT am - NOTE: SMS Interrupt can be active high or low, rename net accordingly.
FX RTEMP_TL,
+ [I)—SHC GEX_OVE - P57 pG2| X8 SMB BSA paTA “ If SMS interrupt is not used, pull up to SMC rail.
5 (OO} SMC FAN 0 CTL - S Ipco pG3[ X7 iy (OC)  SMB_BSA CLK D
42 (OUT—SMC FAN 1 CTL - 613 lpc1 PG4l X6 ey (OC) SMB A _S3 DATA D -
i2 (OUT}—SMC_FAN 2 CTL - F12 |pc2 pG5[ N ey (OC) SMB A S3 CLK D
i2 (OUT}—SMC_FAN 3 CTL - H13 lpc3 jolel SMB B SO _DATA w
» D SMC FAN 0 TACH - 610 Ipca PG7| 26 ey (OC) SMB B SO _CLK D
42 [Tw)—SMC_FAN 1 TACH - S12 Ipcs proO| 2 SMC_PROCHOT a
i1
2 CT)—SMC. FiN 2 Eizz - — PC6 pH1| F2 " SMC_THRMTRIP oD«
« D SMC_FAN - PC7 Pzl 92 Ne R449310
- D SMC_ADCS8 - M10 Ippo PECI/PH3| 24 P CPU_PECI R 1,\/\/\/2 CPU_PECT 10 19 67
<2 [CTw)—SMC_ADCO - N lpp1 PEVREF/PH4| B3 - PVCCIO SO _SMC R .
a2 @_S&C ADC10 - K10 |pp2 PEVSTP/PHS| ¢4 - PM_PECI_PWRGD R .
SMC_ADC11 - % lpp3
DS -
12 [IM)—SMC_ADC12 - "9 lppa R4?11
« D SMC_ADC13 - N8 |pps 1,\/\/\/2 =PPVCCIO_ S0 _SMC 7
il SYNC MASTER=K78 MLB SYNC DATE=01/10/2011
- sMC_ADC14 - - PD6 1/20w I!E!!mﬂ- T
oD—= ¥
o2 [ID—SMC ARCIS - PD7 201 sSMC
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7 6
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a9 6

49 42 a1 6

a1

a1

6 40 a1 a2

" " . 4 _SMC_FAN 2 CTL — NC SMC FAN 2 CTL
SMC Reset "Button Supervisor & AVREF Supply = JiaKe BASE-TRUE
a1 _SMC_FAN 2 TACH — NC SMC_FAN 2 TACH
2 o, _=PP3V3 S5 SMC —— MAKE BASE-TRUE
4 _SMC_FAN 3 CTL — NC_SMC_FAN 3 CTL
, _=PPVIN S5 SMCVREF FAKE DASETRUE
Desktops: 5V P 41 _SMC_FAN 3 TACH — NC_SNMC _FAN 3 TACH
Mobil 3.42 = MAKE_BASE-TRUE
obiles: 3.42v ) 55 15 _=CHGR_ACOK SMC_BC_ACOK
- ® R5000 —— AKE_BASE-TRUE
+ VIN 100K o MC_SMS_INT SMS_INT L
WAKE_BASE=TRUE
oy Us010 a2on 41 _SMC_ADCO — SMC_CPU_VSENSE
02 VREF-3.3V-VDET-3.0V 5201 —— MAKE_BASE=TRUE
oen 41 _SMC_ADC1 — SMC_CPU_ISENSE
SMC TPAD RST L SOMR1* (1PUEN0903048 RESET*/H> SMC_RESET I ©OD ¢ o 4 53 —— MAKE_BASE=TRUE
SMC_ONOFF_L 7 dMR2 % (1pu) 4 _SMC_ADC2 SMC_DCIN VSENSE
—==—= PP3V3_S5 AVREF SMC a —— AKE_BASE-TRUE
SMC_MANUAL_RST L 4 |pELA REFOUT| & MIN NECK WIDTHa0.1 mm 41 _SMC_ADC3 — _SMC_DCIN_ISENSE
THRM VOLTAGE=3. 3V —— MAKE_BASE=TRUE
OMIT GND PAD 41 _SMC_ADC4 —_SMC_GFX VSENSE
'R5001 5001 ! N - == Tinke_BASE-TRUE
0 4 C5025 ¢ 1 C5026 41 _SMC_ADC5 SMC_GFX_ISENSE
0.01UF ~ MAKE_BASE=TRUE
5 0w 108 —— 10uF —— —— 0.01UF _BASE="
MF-LF 2 & T T i 41 _SMC_ADC6 — SMC _1V5S83 ISENSE
2603 XsR 2 2 xsr —— MAKE_BASE=TRUE
SILK_PART=SMC_RST 603 201 41 _SMC_ADC7T — SMC_CPUVCCIO ISENSE
] ] —— AKE_BASE=TRUE
PLACEMENT NOTE=Place R5001 on BOTTOM side GND_SMC_AVSS a1 45 a6 41 _SMC_ADCS8 — SMC_LCDBKLT ISENSE
= WIN LINE WIDTH=0.4 mm —— AKE BASE-TRUE
MIN NECK WIDTH=0.1 mm
MR1* and MR2* must both be low to cause manual reset. VOLTAGE=0V 41 _SMC_ADCY — SMC_WLAN ISENSE
; . MAKE_BASE=TRUE
Used on mobiles to support SMC reset via keyboard. .. _Smc_ADC10 __ sMc nDD 1SENSE
—— AKE_BASE-TRUE
: - , +. -
NOTE: Internal pull-ups are to VIN, not V- . _SMC ADC11 __ SMC DBUS VSENSE
—— AKE_BASE~TRUE
41 _SMC_ADC12 — SMC_BMON ISENSE
MAKE_BASE=TRUE
4 _SMC_ADC13 — TP _SMC ADC13
4 _SMC_ADC1S5 S EMERBE 15
MAKE_BASE-TRUE
SMC_P10 — TP _SMC P10
Debug Power "Buttons" N T MK PASESTROE
9 41 _SMC_P20 — TP _SMC P20
—— MAKE BASE-TRUE
SMC_ONOFF_L 641 a2 4 4 _SMC_P24 TP_SMC P24
—— MAKE BASE-TRUE
a1 _SMC_P26 — SMC_BMON_MUX_SEL
R5016" = HAKE_BASE~TRUE
PLACE_SIDE=BOTTOM PLACE_SIDE=TOP 41 _SMC_P43 — TP SMC P43
—— NAKE BASE-TRUE
frasiy 4 _SMC_PF5 TP_SMC PFS
603, 5603 = MAKE_BASE=TRUE
SILK_PART=PWR_BTN SILK_PART=PWR_BTN a1 _SMC_RSTGATE_L — TP _SMC RSTGATE_L
- - - - MAKE_BASE=TRUE
R5012
- . 22
17 [IE)—BM CLK32K_SUSCLK R PLACE_NEAR=ULB00.N14:5.1mm  , \ A\ 2 SMC_CLK32K
st
17200
ur
201
=PP3V3 S4 SMC .,
. . 1
SMC Crystal Circuit ﬁﬁ”
B
Cc5010 1/200
R5010 15pF 201
SMC_XTAL 1 2 __SMC XTAL R . 1]z
NO STUFF | SMC DP_HPD L oo
1 5%
1}1‘_:)011 CRITICAL 2o Q5020
» Y5010 NC 201 ssm3k15Fy | | Pf2
120m ou 2OMHZ NC S0D-VESH-HF
Lo <O | Cc5011
15PF
SMC_EXTAL 1]]2
C 11
£ 1
25v =
2“0"]3 64 m DP_A_EXT HPD L

BATLOW#

PP3V3_S5_ SMCBATLOW

Isolation

PP3V3_SUS_SMC,

CRITICAL
R5040"
100K Q5040
1
1/20W SSM3K15FV 5
201, SOD-VESM-HF Fs
2 a1 (I SMC_BATLOW_L Q-J—ET @ PM_BATLOW_L
¢ 3 2
R5041
0
1 2
1/52%uw NOSTUFF
MF
201

Internal 20K pull-up on PM_BATLOW_L in PCH.

o

MAKE ]

PROCHOT Level Shifting to 3V3
42 7 _=PP3V3 S0_SMC
'R5061 'R5060
100K 10K
20w 20w
E E
5201 5201 TO SMC
SMC_PROCHOT 3 3 L ooy
6
b Q5060
(= DMB53DOUV
[N sor-563
CPU_PROCHOT_BUF 2 |G =
TO CPU R5062 3
3.3K [\ 95060
CPU_PROCHOT L 1 2 CPU_PROCHOT I_R 5 S
o WE DMB53DOUV
ME B
201
2y Q5059
SSM6N37FEAPE
> | Sorses
—
T 2
MC__PROCHOT “
19 @ PM_THRMTRIP L R
2241 Q5059
_‘>| SSM6N37FEAPE
soTS63
s  G|s
SMC_THRMTRIP mdl
= Check with SMC pullup SO, "
.27 _ZPP3V3_SO_SMC
41 _MEM_EVENT L R5075 10K LAANZ
S+ i/zow  mr 201
42 41 7 _=PP3V3 S5_SMC
49 a2 a1 ¢ _SMC_ONOFF L R5070 10K LAAAZ
41 _G3_POWERON L R5072 10K LAAAZ ov  trzow w201
49 a1 40 6 _SMC_LID R5071 100k LAANAZ ov  trzow w201
43 41 30 6 _SMC_TX T R5073 10K ]/\/\/\/2 5% 1/20W MF 201
4341 30 6 _SMC RX L R5074 100K LAAN 2 sv tszow - wE 201
Sv i/zow w201
43 a1 6 _SMC_TMS R5077 10K LAAAZ
43 a1 6 _SMC_TDO R5078 10K LAAAR ov  1szow MF 201
43 a1 ¢ _SMC_TDI R5079 10K 1 AANA2 ov  trzow w201
43 41 ¢ _SMC_TCK R5080 10K i ANNAZ ov  trzow w201
41 _SMC_BIL BUTTON L R5081 10K i AAAZ ov  lszowwE 200
=PP3V3 S4 SMC ; 4, 42 a1 10 ¢ _SMC_BC_ACOK R5087 470K AN Sv i/zow w201
42 _SMS_INT L R5093 10K LAAN A sv  trzow  wr 201
Sv i/zow w201
NOSTUFF
42 a1 _SMC_PAO_PU R5091 100K AN
41 19 _SMC_RUNTIME_SCI_T R5094 100K l/vv\/; St 120w ME 201
o S+ i/zow  mr 201
6 a1 o
BASE-TRUE
62 41 17 _SMC_ADAPTER EN R5085 10K LAAAZ
41 _SMC_CASE OPEN R5086 10K LAAAR ov  1szow MF 201
Sv i/zow w201
41 _SMC PB4 R5088 10K LAAAZ
62 41 _SMC_S4_WAKESRC_EN R5090 100K LAANAZ st 1zow ME 201
S+ i/zow  mr 201

Below connections are different from K91

4z a1

a1 _SMC

_SMC_PAO_PU — HISIDE_ISENSE_OC
—— MAKE_BASE-TRUE
SMC_FAN 1 CTL NC_SMC_FAN_ 1 CTL
—— MAKE_BASE-TRUE
SMC_FAN 1 TACH — NC_SMC_FAN 1 TACH
—— MAKE_BASE-TRUE
SMC_ADC14 — SMC_HS COMPUTING ISENSE
== MAKE_BASE=TRUE
SMC_GFX_THROTTLE L TP_SMC_GFX_THROTTLE L

GFX_OVERTEMP_L

R5095

MAKE_BAS]

a2z a1 7

a6

=PP3V3_S5_SMC

SYNC _DATE=01/10/2011
————

SYNC MASTER=K78 MLB

SMC Support

Apple Inc.
<]
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LPC+SPI Connector

CRITICAL
LPCPLUS
J5100
55909-0374
MosT-SM
;¢ _=PP3V3_S5_LPCPLUS 3 O 32
;¢ _=PP5V_S0_LPCPLUS
ool - LPC_CLK33M LPCPLUS Yeu LECR
70 a1 LPC_AD<0> Lo ot LPC_AD<2> Do e o 7
70 a1 LPC_AD<1> sLo oS LPC_AD<3> CED ¢ e
7 s
0 O
SPI_ALT MOSI - ol o o - SPIROM USE_MLB o SRR
12
SPI_ALT MISO - ul 5o - SPI_ALT CLK am e
70 a1 LPC_FRAME_L - 13l 5 o - SPI_ALT CS_L am-
“ PM_CLKRUN_L - 15l 5 o LPC_SERIRQ Va:s SELEN
a2 sMC_TMS - vl 5 o - LPC_PWRDWN_L ame e
26 LPCPLUS_RESET L - 1l 5 o2 - SMC_TDI ooy ¢ o e
azais SMC_TDO - 21l 5 o2 - SMC_TCK oD ¢ 41 52
s SMC_TRST L - 2] 5 o2 - SMC_RESET L oD © o1 42 53
ae SMC_MD1 - sl 6 od2e - SMC_NMI oD ¢
42 41 39 6 [T)—SMC TX L - : 0 O : - i’;gpizsLGPIO oD ¢ 20 a1 e
0 O - oD ¢ 10
33 N\ 3
N\
516S0573
. . .
SPI Bus Serilies Termination
SPI_ALT_MISO a3
SPI_ALT MOSI 6 a3
SPI_ALT CLK 6 a3
SPI_ALT CS_L 6 a3
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
5128 ['R5127 |'R5126 |['R5125 PLACE NEAR-95100.14+
0 47 47 47 PLACE_NEAR=J5100.12:
5% 5% 5% 5%
1/16W 1/16W 1/20W 1/20W
MF-LF MF-LF MF MF
2402 2402 2201 2201
PLACE_NEAR=U1800.ABS : 5mm R51]51 0 R54172 0
16 Iy SPL CSO R L LAA/\ 220 SPI CSO L LAAN,2—SPL MLB CS L o 0
5% 5% PLACE_NEAR=R5125.2:5mm
1/20W 1/20W -
PLACE_NEAR=U1800.AD12:5mm R511 11 ZP})FI R541 21 %F‘l
16 Iy SBL CLK R R 70 SPI_CLK 1247, SPI_MLB_CLK o 0
5% 5% =] :
1w 1 Pfow PLACE_NEAR=R5126.2:5mm
PLACE_NEAR=U1800.W8: 5mm R5112 %Fl R5122 %Fl
16 [Ty SBL MOSI R 1,\/1\5}\/2 70 SPT_MOST 1A %7 SPI_MLB MOSI oo 0
N /52%UW N /SZ%UW PLACE_NEAR=R5127.2:5mm
261 R%%23 261
SPI_MISO 1 2 SPI_MLB_MISO am =
5% PLACE_NEAR=U6100.2:5mm
1/20W
201

e

SYNC DATE=01/10/201
————

LPC+SPI Debug Connector

d} Apple Inc.
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PCH SMBus

44 7 =PR3V3 SO SMBUS PCH

on

Connections

sMC "0"

; =PP3V3 SO SMBUS SMC 0 SO

SMBus Connections

'‘R5251
4.7K

Internal DP

SMC "Battery A"

7 =PP3V42 G3H SMBUS SMC BSA

SMBus

R5
2

280°
. 0K

Connections

'‘R5281
2.0K

1 1 R 2 B
Cougar-Point R5 2 QL% ?KS 2 0 LED BACKLIGHT sMC 54 572 sMC Battery Charger
5% 5% U9701 5% 5% J9000 ; 5"5 ??Z W N 000
U1800 1/20w 1/20w U4900 1/20w 1/20w U4900 1/20 0 ISL6258 - U7
MF (WRITE: 0x58 READ: 0x59) (See Table) 201 201 write: 0x12 Read: 0x13
(MASTER) 201, 2201 (MASTER) 201, 2201 (MASTER) 2 2 (Write: Ox ead: )
70 16 SMBUS PCH CLK — mcemise 66 41 SMB 0 SO cIk — 3 SMBUS sMC 0 SO ScL — =I2C TCON SCL 6 41 SMB BSA CLK — 23 sMBUS smc BSA scr —  -sMBus ciGr scr 52
frregrr— — R —— — — are_ononor —
70 16 SMBUS PCH DATA — mcwasem 66 41 SMB 0 SO DATA — 23 SMBUS SMc 0 S0 SpA — =I2C _TCON SDA 6 41 SMB BSA DATA — 23 SMBUS Smc BSA spA —  -sMBus ciGR spa 53
e rr—— — R —— — — are_ononor
1 L ) L 1 L
VRef DACs Battery
J6955
U3300 Battery
(Write: 0x98 Read: 0x99) (See Table
Battery Manager - (Write: 0x16 Read: 0x17)
- — —  -suBus BaTT scL 6 52
31 TH2C VREEDACS SCL —_— Battery LED Driver - (Write: 0x36 Read: 0x37) -
31 =I2C VREFDACS SDA —_— Battery Temp - (Write: 0x90 Read: 0x91) —_— =SMBUS BATT SDA 6 52
J L
Margin Control
PEECH SMC "Management" SMBus Connections
(Write: 0x30 Read: 0x31) (* = Multiple options)
31 =12C PCA9SS7D scr , =PP3V3 3 SMBUS SmMc moMT
K21 K78
Internal DP Trackpad
31 =12C_PCA95STD SDA — Samsung LGD [Samsung LGD AUO
) Analogix T-con - (Write: 0x7B/0x87 Read: 0x7C/0x88) N Y * Y * R5290" R529 35700
Parade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N * sMC 50K 30K (Write: 0x90 Read: 0x91)
- i : B Y Y Y Y N 5% 5%
; DVR (Write: Ox4E Read: 0x4F) 4900 1/1sw§ 5% e s
Mikey MF-LF MF-LF __—— =I2C TPAD SCL 6 a9
(MASTER) 402, 2402 | —
— =I2C TPAD SDA 6 a5
U6800 41 SMB_MGMT CLK ——73 SMBUS SMC MGMT SCL —
(Write: 0x72 Read: 0x73) — axe_onseor .
XDP Connectors - ) 41 SMB_MGMT DATA ——73 SMBUS SMC MGMT SDA
——  =12C MIKEY scrL a0 SMC "A" SMBus Connections T iAKE_BASE-TRUE
2 2 =
72600 & 92650 NOTE: SHC RMT bus remains povered and may be active in §3 state J 729 & Inlet Tem
(MASTER) ~12¢ MIKEY SDA s a0 .
7 =PP3V3 S3 SMBUS SMC A S3 EMC1704: US400
23 =SMBUS XDP_ScL — :
(Write: 0x98 Read: 0x99)
23 =SMBUS XDP_SDA —
- 1 1 — =I2C T29 INLET THMSNS SCL a6
) sMC R52719< %?27 1 Left I/O Board —
58 s 74700 — —12¢ 729 INLET THMSNS SDA “
U4900 1/20w 1/2 —
MF MF (See Table) L
(MASTER) 201, 2201
41 SMB A S3 LK 23 sMpus smc A s3 scr — =I2Cc LIO SCL 6
B —— —
41 SMB A DATA — MBU: MC_ A DA — =I2C_LIO_SDA 6 40 .
T T29 I2C Connections
1| L
Left I/O Board
ALS - (write: 0x72 Read: 0x73) . -pp3v3 S0 T2912C
Finstack Temp - (Write: 0x92 Read: 0x93) Mierocontroller abstracts
1 1 actual CDR(s) in plug.
R5230 R5231
4.7K 4.7K
T29 IC 5% 5% T29 Plug uC
1/20w 1/20w
U3600 Pril b U9330
(MASTER) 2 2 (Write: OxAO Read: O0xAl)
" . 72 34 ___I2¢ 129 spa . — =12c_T29AMCU SDA 6
PCH "SMLink 0" Connections AKE_BASE-TRUE
72 34 __I2¢ 129 scL — =12¢ T20AMCU SCL 6
e_pnon-TRoR —
44 7 =PP3V3 SO SMBUS PCH I :
SDRVI2C:MCU SDRVI2C:MCU
1 1
R5234 5235
1 1 0 0
; R5210 R5211 5% 5%
Cougar-Point 8.2K 8.2K 1/20w 1/20w
N 5% 5% MF MF
U1800 1/23;{ éézow 201, 2201
(MASTER) 2012 2201 For Compliance Testing
70 16 SML PCH 0 CLK SDRVI2C:SB DP Re_driver
MAKE_BASE~TRUE R5236 0 1 ’\/\/\/2 I2C_DPSDRVA_SCL
70 16 SML PCH 0 DATA 5% /20w MAKE_BASE=TRUE v9310
F 201
rregrr—— (rite: 0x94 Read: 0x95)
J P . SDRVI2C:SB
SMC "B" SMBus Connections R5237 o IAAAZ I2C_DPSDRVA_SDA
5% /20w MAKE_BASE=TRUE
F 201 — -12¢_DPSDRVA ScL o
7 =PP3V3 SO SMBUS SMC B SO p— =I2C DPSDRVA SDA 64
. . < —
PCH "SMLink 1" Connections
1 1
R5260 R5261
sMC CPU Temp
44 7 =EP3V3 50 sumus pcm 4.7K 4.7K
U4900 1/20W 1/20W EMC1414-A: U5570
MF MF
NO STUFF NO STUFF (MASTER) 2012 2201 (Write: 0x98 Read: 0x99)
1 1
_poi R5220 R5221 o8 8 50 cux — 1 sueus smc s so sc — -12c crumamens scr -
Cougar-Point §5% 8 oK R5223 a — —
. . Je_pns-RoR
U1800 1/2§1§ % 320w 5(% 41 SMB B SO DATA —72 sMBUS SMC B 50 spa — -r2c ceummmsns spa 4
Je_pns-RoR
(Write: 0x88 Read: 0x89) 201, 2201 l/MZFUW ) L Ismc MASTER=K78 MLB SYNC_DATE=01/10/201
201
T SMBus Connections
70 16 SML_PCH 1 DATA 1/\/\/\/2 0ol 8870 I
frregrr— -
| 5%22 Apple Inc.
%
1/520W ® 3 . 1 3 . 0
MF .
SMLink 1 is slave port to 201 NOTICE OF PROPRIETARY PROPERTY:
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PBUS Voltage Sense Enable &

Q5300
NTUD3169CZ
SOT-963

N-CHANNEL

Filter

6 PBUSVSENS_EN_TL

R5302"
« x> _=PBUSVSENS_EN 2 11(/’2011)?
Enables PBUS VSense 201, Max VOut:

-

3 PBUS_S0_VSENSE

divider when in SO.J_

, =PPBUS_S0_VSENSE

R5301*
100K

1%
1/20W
MF

201,

PLACE_N

PBUSVSENS_EN_L_DIV

EAR=U4400.L8: 5MM
R5304'| |:¢c5304
5.49K 5 L 0.220F
/200 < 7T 2%y
201, 8361

DC-In Voltage Sense Enable & Filter

Q5310
NTUD3169C%
s0T-963

N-CHANNEL I3 DCINVSENS EN_L

R5312°

100K

53 42 @ﬂ ACOK 2 0K
17200

e

Enables DC-In VSense 201,

3 DCIN_S5_VSENSE

divider when AC present. l

, _=PPDCIN S5 VSENSE

Max VOut: 3.3V at 19.77V Input
R5313"
27.4K
1/23w PLACE_NEAR=U4900.N9:5MM
uF

201, RTHEVENIN = 4573 Ohms

P-CHANNEL SMC_DCIN_ VSENSE
R5311" PLACE_NEAR=U4900.N$: 5MM -
100% R5314°
17200 5.49K
r 1s
201, 1200
r
PDCINVSENS EN L DIV 201
a1 4z a5 45
CPU 1.05V VCCIO Current Sense / Filter
CPU Vcore Voltage Sense / Filter PR3V S0 CPUVCCIOISHS
XW532 1 I0I ENG
553 0 R45g>320 VCCIOISNS_EN
, _=PPCPUVCORE_S0_VSENSE 1 542 CPUVSENSE IN 143K SMC_CPU_VSENSE i VCCIOISNS_ ENG) 1(&51360
— R — " = . 1UF
PLACE_NEAR=R7510.2:5 MM I/DZOW . ELé\%E_NEAR U4900.N10:5MM + _: 03y ngc%a%%%ggﬂfggo L12:5MM
201 L 0.22UF PLACE_NEAR=R7640.4:5MM U5360 538 R5361
—— 20 INA21
PLACE_NEAR=U4900.N10:5MM |z 8¢3V e CPUVCCIOSO0 CS N slm. 8% 0 our s CPUVCCIO_IOUT 4-R3%  _sMc_cPUVCCIO_ISENSE o -
0201 CRITICAL 1w PLACE_NEAR=U4900.L12:5MM
GND_SMC_AVSS ., 4 45 46 71 9 () CPUVCCIOSO_CS P 4lry+ (200V/V) rer| L MNE 1 C5361 vCCIOISNS_ENG
- ¢ ) 200 _L 0. 220F -
—— 20%
GND 2 3ia”
is R7640, 2mOhm o
Sense R 1is ’
. GND_SMC_AVSS 4 4 45 4
EDP: 8.5A  TDP :7.225A Gain: 200x e s
GFX/IG Vcore Voltage Sense / Filter 4 Scale: 2.5a / V
- Max VOut: 3.3V at 8.25A
XW
330 RS 330
, =PPGFXVCORE_S0_VSENSE 1 2 GFXVSENSE_IN 1A IS SMC_GFX VSENSE a2 mR=K78 — TTRC DAm
PLACE_NEAR=R7550.2:5 MM 1/12%0W PLACE_NEAR=U4900.N12:5MM T
201 _iC533 Voltage & Load Side Current Sensing
f— 00.%22UF
PLACE_NEAR=U4900.N12:5MM |2 $:3V -
SR, Apple Inc. 051-8870 | D
GND_SMC_AVSS 41 42 45 46 S 3.13.0
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3.3V at 19.77V Input

R5303*

27.4K
1/20% S PLACE_NEAR=U4900.L.8:5MM
201,( RTHEVENIN = 4573 Ohms

SMC_PBUS_VSENSE oD -
PLACE_NEAR=U4900.L8:5MM

GND__SMC_AVSS .1 a2 45 46

PLACE_NEAR=U5340.8:3MM
1C5340
00. 1UF
PLACE_NEAR=R7510.3:5MM 2 ésév
201
CRITICAL
R5342 U5340 =
74 50 57 [y CEUIMVP ISNS1 P AR CPUIMVP ISUM R P g OPA2333 R 341PLACE_NEAR=U4900.M11:5MM
0.1% 3 DFN
+
10/%56; AADNGH CPUIMVP_ISUM_IOUT 423K SMC_CPU_ISENSE
PLACE_NEAR=R7510.4:5MM d v 1/26w PLACE_NEAR=U4900.M11:5MM
R45£>243 s 201 1C5341
e se cpuiMve 1snsl N 15-22K CPUIMVP_ISYM_R_N ° f— QO;SZZUF
0.1% 2 6.3V
1/MlF6w = )ég!él
NOS;;O;F R5345 L_GND_SMC_AVSS a1 42 45 a6
15
c5344:| [R5344 L I87K, Gain:110.181
470PF 487K 4 ain: . b4
% ; 0,18 5 MODEL=EMPTY
xsnodBY o S ule" COSAET e STENARMO Scale: 12.1A / V
201 2 470PF 0402 Max VOut: 2.73V at 39.934A
Sense R is R7510 1|2

CPU VCore lLoad Side Current Sense / Filter

, =PP3V3_S0_IMVPISNS

Sense R is 0.75mOhm

EDP:

74 58

74 58

33A TDP :28.05A

Sense R is R7550

Sense R is 0.75mOhm :1:’73051’;;1 '
EDP: 18A TDP: 15.3A 1%
XSR-YIR 2

Ee38
470PF 402
1]|2

VCore Load Side

1|0|% SIGNAL_MODEL=EMPTY

16V
X5R-X7R
201

CRITICAL

U5340
OPA2333
DFN

R5355
, 715K,

1/16w
MF

1|o|% SIGNAL_MODEL=EMPTY

16V
X5R-X7R
201

>
0.1% SIGNAL_MODEL=EMPTY

Current Sense / Filter

R5351
uiMve_rsumMc_zour 14 RR% SMC_GFX_ISENSE -
2 PLACE NEAR=U4900.M13:5MM

1/120 =
" [1C5351
201 —— 0.22UF

-1 20%

6.3V

2 X5R

0201

GND_SMC_AVSS . 42 45 1

Gain:161.765x

Scale: 8.24A / V
Max VOut:

PLACE_NEAR=U4900.M13:5MM

2.18V at 27.2A

oD -

5

2




8

7

6

5

46 7 =PP3V3 SO HS COMPUTING ISNS

COMPUTING High Side Current Sense / Filter

DDR3 1V5R1V35 Current Sense / Filter
PLACE_NEAR-U4900.K10:511
1 R5431
o C5450 459K , _=PP3V3 53 1V5S3ISNS
:
T 53 [ZE)——CHicR avon suc_pern 1sEnsE oD
U5450 2 R5455 o PLACE NEAR-U4500. K10+ 54
uF 1
.| INA212 T €5
45 [IR)—LSNS HS COMPUTING N IN- SC70  ouT ISNS_H 42 . 203 | 1 C5460
Sense R is R7020, 20mOhm 2 yin —L_0.1uF
15 [TT)—Lsis us compurmve = 4 REF| L GAIN: 100X 0201 Sense R is R7350, 2mOhm * T,
b (100V/v) Gwp_suc avss U5460 2 xsm
SCALE: 5a/ V e INA214 >
GND :
. MAX VOUT: 3.1V at 16.5A DC-In AMON 74 56 [IF>—LSNS_1V5 S3 N 5 |Tn- sC70  ouT ISNS 1V5S3_IOUT LAANZ—e—SMC_1V5S3 ISENSE oD
EDP Current: 15.5 A . Le
ISL6259 Gain: 20x 1/20m
Max Vdiff: 31 mv oas e 74 s6 ISNS 1V5_S3 P 4 1IN+ REF| L GAIN: 100X ME 1C5465
PLACEMENT_NOTES : Scale: 2.5A / V (100V/V) 201 0.22UF
20%
. M: VI : 1.4V .25A ALE: A
Sense R is R5400, 2mOhm = Place close to SMC ax vour at 8.25 GND s¢ sa /v [T
(For R and C) EDP Current: 3.5A o MAX VOUT: 2.4V AT 16.5A xR,
EDP Current: 12 A GND_SMC AVSS 41 42 45 a6
Max Vdiff: 24 mv
PLACEMENT_NOTEs:
= Place close to SMC
. . . For R and C
COMPUTING High Side Current Sense / Filter & T29/Inlet Temp Sensor ( )
16 7 22R3Y3 50 s conpurmvg roms AirPort Current Sense / Filter
; _=PP3V3 S3 WLANISNS
, c5401
0.1ur
—_— = NOSTUFF AIRPORTISNS_ENG
crITICAL 2 e R5408" 'R5409 ATIRPORTISNS_ENG 1C5470
VDD 0¥ B s R is R4052, 20mOh: * e
n 1 m m
U5400 1/20m 37200 ense s ’ 5470 &3 AIRPORTISNS_ ENG
MF ME 201 R5475
EMC1704-2 201, 2201 INA210
INLET THMSNS D1 P2 | pp1 QFN pHERME O HISIDE ISENSE OC 37 I ISNS_AIRPORT N 5 |IN- sc70 ouT ISNS_PSVWLAN_IOUT SMC_WLAN_ISENSE oD -2
a7 P2 | o— | az R AIRPORTISNS_ENG
47 __INLET THMSNS D1 N3 | pn1 ALERT*310 T29THMSNS ALERT L L 74 37 (IXy—LSNS AIRPORT P 4liN+ (200v/%) REF[ L Gain: 200x 14
74 47 __=T29THMSNS D2 P 4 |pp2/DN3 smpaTal 11 =I2C T29 INLET THMSNS SDA D GND Scale: 0.25A / V
[T —=eevmy ss 6s cowpurmg Tsus ® [ 02 5 | owa/oes ncrxl 12 _12¢ T29 INLET THM oL W 3 MAX VOUT: 3V AT 0.825A
R5EHO L2 . D GND_SMC_AVSS 41 42 45 16
SENSE+ ADDR_SEL HS_ADDR_SEL
0.002 SENSE R EDP Current: 0.750 A PLACEMENT NOTES :
iw GpIO| 7 HS_GPIO Max Vdiff: 15 mv £
06 DUR SEL = Place close to SMC
.. ;EL (For R and C)
! 1
—pourn 55 55 conpurmic sons R5411'] NoSTUER| Nostumg )
GND  THRM_PAD e 0 0 HDD Current Sense / Filter
17200 5% 5%
EDP: 15.5A TDP :13.175A ® = o1 Y Y
: - 3. 2015 ;gfz ;gfz , _=PP3V3 SO HDDISNS
Sense R is R5400, 2mOhm
j_ HDDISNS_ENG
HDDISNS_ENG -
= - 1C5480
. T —— 0.1UF
Sense R is R4599, 3mOhm e HDDISNS ENG
U5480 o1 R5485
i . INA211
grlge :ggress‘ 8xgg 74 38 ISNS_HDD_N 5 IN- sc70 ouT ISNS_P5VHDD_IOUT g SMC_HDD_ ISENSE iy 0
r : 0x =
ea ess R HDDISNS_ENG
e s ISNS_HDD P 4l REF| 1 GAIN: 500X E 1C5485
o— (500V/V) 0.22UF
20%
GND SCALE: 0.667A / V 20%,
N MAX VOUT: 3.3V AT 2.2A 538,
GND_SMC_AVSS 41 42 45 16
EDP Current: 2.36A PLACEMENT_NOTEs:
Max Vdiff: 7.0 mv
Place close to SMC
. . . For R and C
CHARGER BMON High Side (BATTERY DISCHAEGE) Current Sense, MUX & Filter ( )
orses o mmon zons LCD Backlight Driver Input Current Sense / Filter
, =
, _=PP3V3 SO_BKLTISNS
BMON: ENG BMON: ENG
o ! C5420 c5421 !
. 1 1 BHON:ENG
Sense R is R7050, 10mOhm v+ e v p—
cRITICAL on o LCDBKLTISNS_ENG
P S Us421 LCDBKLTISNS_ENG .
e e WEAR=R7050. 415 usa20 B o NC7SB3L57P6XG (551%20
NA213 e T ——o.
chGR cso & ® s|on- . BioN InA our 1[B1 SEL| s SMc_BuoN mux_SEL . 108
75 I s OUT < + Sense R is R0910, 10mOhm 290 v LCDBKLTISNS_ ENG
BoN:ENG us %01 R5495
INA211
70 D—HeRcso RN SN ouyy  REEE 2| enp veds s D ISNS LCDBKLT N s |- sc70  OUT ISNS_LCDBKLT IOUT 4 SMC_LCDBKLT ISENSE oo -
PLACE_NEAR-U4900.19 : 5t
Battery side GND R5422 i LCDBKLTISNS_ENG
» S \ 300K 745 I ISNS LCDBKLT P 4 |Tne REF GAIN: 500X uF 1C5495
- BroN aMuX our Suc_Bon 1sENSE oo = (500V/V) 201 0.22UF
NOTE: Menitoring current from B0 A 1 PLACE_NEAR-U4900 .19 : 5t SCALE: 0.2a / Vv 20%,
battery to PBUS (battery discharge) VER 1 BMON:ENG o 15422 e MAX VOUT: 3.3V AT 0.66A xR
across R7050 'R5423 201 o UT: 3.3V - 0201
= EM;";:;%D 100K PLACEMENT NOTES : GND_SMC AVSS 41 42 45 a6
4 s EDP Current: 0.67 A =
52 [Ty cHer_mon L AAA—2 o Max Vdiff: 6.7 mv Place close to SMC
201 €L
prack L3ism = 2% oD smc_avss 4142 45 a6 = (For R and C)
From charger 4
om charse For engineering, stuff BMON_ENG I
For production, stuff BMON_PROD
£ Sync uasTER-K78 L Syne paTE-01/16/201
— W e ———
. . . . . High Side Current Sensin
INA (Engineering) Solution Charger BMON (Production) Solution g el
Gain: 50x ISL6259 Gain: 36x Apple Inc 051-8870 | D
Scale: 2a / V Scale: 2.78a / V °
Max VOut: 3.3V at 6.6A Max VOut: 3.3V at 9.167A <) 3.13.0
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CPU Proximity Sensor

R5510 T29 Die

, _=PP3V3 S0 CPUTHMSNS LAAAZ PP3V3_SO_CPUTHMSNS R
HIN LINE WIDTH=0.25 mm
E MIN NECK_WIDTH=0.25 mm
]/sz?w VOLTAGE=3.3V
201 1 'R5512
VDD 10K 54 (ETy—LB_T29_THERM_DP — 24T29_THERMD_P
U5510 E MAKE_BASE=TRUE ﬁ%sglé]?fl
EMC1413 , 201 10K
Detect T29 Die T t
) DFN etec ie Temperature PLACE_SIDE=BOTTOM = 5%
(B> CPU_THERMD_P DP1 THERM* / ADDR| — 1/16W
SIGNAL_MODEL=EMPTY CRITICAL PLACE_NEAR=U3600.B1:2mm MRIRE
c5511 ! 3| pN1 ALERT*CB CPUTHMSNS ALERT L - e 2
Detect CPU Die Temperature 2200PF 1 2_7aT29 THERMD N
PLACE_NEAR=U5510.2:5mm 4 9 :
PLACE_NEAR=U5510.3: 5mm 108 DP2/DN3 SMDAT. =I2C_CPUTHMSNS SDA Vais X0 Use GND pin Bl on U3600 for N leg XW5520
X7R-CERM 2 sM
0201 5 10 - =
> |DN2/DP3 SMCLK =I12C_CPUTHMSNS_ SCL aa
B> CPU_THERMD_N . GND  THRM PAD <D
6 11
e e e e e e - - -
74 CPUTHMSNS D2 _P ' Placement note:
-4 Place U5510 under CPU
N SIGNAL_MODEL=EMPTY = [t
c5512 ¢!
Q5510 : PLACE_NEAR=U5510.4:5mm ZZOOIPDE ::
BC84 6BMXXH NEAR=! 5 1ov
Somyies PLACE_NEAR=U5510.5: 5mm x7m-ceRn 2
2
74 CPUTHMSNS D2 N Write Address: 0x98
Read Address: 0x99 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
botect DDR/5V/3.3V B imity T N 11750008 1 RES,MF,1/20W, 100K OHM,5,0201,SMD C5361 VCCIOISNS_PROD
etec . roximity Temperature
- = = = = e e e - - e e e - e -4 - - 117s0008 1 RES, MF,1/20W, 100K OHM,5,0201,SMD C5475 AIRPORTISNS_PROD
Placement note:
il Place Q5510 next to DDR/SV/3.3V supply on TOP side 11750008 1 RES,MF,1/20W, 100K ORM,5,0201,SMD C5485 HDDISNS_PROD
e - 11750008 1 RES ,UF, 1/20W, 100K OHM,5,0201,SMD C5495 LCDBKLTISNS_PROD

Replacing caps with 100K PD on ISENSE SMC inputs

T29,MLB Bottom & Inlet Proximity Sensors

INLET THMSNS D1 P, 46
3 SIGNAL_MODEL=EMPTY i,
Cc5523 1 , Placement note: ,
Q5530 El 2200PF —— Place 05530 between near rear vent on bottom side
BC846BMXXH 10v e
z X7R-CERM
S0T732-3 0201
INLET THMSNS D1 N a6
=T29THMSNS D2 P 46 47 74
5 SIGNAL_MODEL=EMPTY
Cc5522 ¢ Lt
05520 | 2200PF —— , Placement note: ,
BC846BMXKH ¥ T Place Q5520 close to T29 on TOP side
SOT732-3 X7R-CERM 2 Lo- T
. 0201
=T29THMSNS D2 N 46 47 72
=MLBBOT_THMSNS_ D3 N a7
3
"Placement note:
Placement note:
Q5540 L ' . ;
BC84 € BMXYE Place 05540 on MLB bottom side opposite U5400
S0T732-3 Lmm s s s s s s s s s s s s s s s
=MLBBOT_THMSNS_D3_P a7
74 47 46 =T29THMSNS D2 P — T29 MLBBOT THMSNS P — =MLBBOT THMSNS D3 P .
= MAKE_BASE=TRUE —
74 47 46 =T29THMSNS D2 N — T29 MLBBOT THMSNS N — =MLBBOT THMSNS D3 N P
- MAKE_BASE=TRUE - SYNC MASTER=K78 MLB SYNC DATE=01/16/201
- hﬂ!ﬁﬂ'ﬂ- ——

Thermal Sensors
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FAN CONNECTOR

. «=PP5V_S0_FAN

,=PP3V3_S0_FAN
CRITICAL
R5 6 6 0 ! FF14A—4\7C—1§{1 1DL-B-3H
47K % F-RT-SM
5
1/233}1 NC_O
R5665 i 2
27K 201 16| 5V DC
+ SMC_FAN_0_TACH 1 2  FAN RT TACH 2l 5| TACH
3
1/ %W ~1° | MOTOR CONTROL
1 O | GND
NC__L()
R5661,
100K 51850793
1258 o 05660
SNE [T SSM3K15FV =
2
x SOD-VESM-HF
o T3Te < FAN RT PuM
+ SMC_FAN_ 0_CTL o
ISYNC MASTER=K78 MLB SYNC DATE=01/10/201
Fan
d} Apple Inc. 051-8870 ID
8 3.13.0
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IPD Flex Connector

45 7 =PP3V3 S5 TPAD

CRITICAL
5730 J5700 L5710
0 FF14A-14C-R11DL-B-3H S oM
a9 7 =PP3V3_S5_ TPAD 1 /\N\/z 6 PP3V3 TPAD CONN F-RT-SM SYM_VER-1
A VOLTAGE=3.3V MIN_NECK_WIDTH=0.20mm WIN_LINE_WIDTH=0.5 mm 15 USB TPAD P 4 3 USB_TPAD_CONN_P
W oo —QO { Y |
R5703% 201 o D> D
1 o —_—
c5700 N j—
10K 0.10F 0 YN
5%
],23;, d 6;:% R 42 a1 o (OO} SMC_PME_S4 WAKE_TL z 0o (IR 2 USB_TPAD_N 1 2 USB_TPAD_CONN_N Ya: o XRURZ
2015 7ee 201 o}
PLACE_NEAR=J5700.1:1.5MM 4 0o =I2C_ TPAD SDA 6 a4 a0
v+ L USB TPAD P (pry 45 o = 74 49 o ET)-USB_TPAD CONN P 5y
U5700 y-| 2 USB TPAD N (Fry 15 69 74 45 o(ET»-USB_TPAD_CONN N o =I2C_TPAD_SCL 6 aa a5
7
PI3USB102ZLE _ o L5 7 2 0 O 2 1
24, USB_TPAD_HUB_P| Torw SEL0 Choose pull up/dow 4 44§ =I12C_TPAD_SDA 81 5 €573 1 SMC_ONOFF_L 6 41 42 43
<D cRrTIcAL sEL-1 Choose UsB FERR-120-OHM-1.5A <> 5 1oosr ——
# D USB_TPAD_HUB 49 44 (BT =I2C_TPAD SCL 0o v
A , ZEPSV_S5_TPAD LYY Y L2 ¢ PP5V_TPAD FILT 100 5 am 2| cs733 1 SMC_LID 6 40 41 a2 45
R5702 8 Jom sgrl 10 0402-LF VOUTMGETIY R NeGK WomD-Zom o oy g om0 s ulo PLACE_NEAR=J5700.8:1.5MM ro0pr ——
10K —O N PLACE_NEAR=J5700.10:1.5MM 2 a3 N
5% GND Cc5710 45 42 41 40 6 (TR SMC_LID o 2 2| €5734 SMC_TPAD RST L _ ¢ 42 a5
1/200 i .
e ] 0. 1uF 13 o PLACE NEAR-35700.9 (1. 5mm 2"
201
: a2 a2 s @O SMC_TPAD_RST L ul g
402 PLACE_NEAR=5700.11[:1.
PLACE NEAR=J5700.10:1.5MM 16 1
_O C5736
= PLACE_NEAR=J5700.17:1.5m" roorr ——
R5704 v,
0 cemn
PM SLP S4 L 1 =PP3V42_ G3i TPAD - . 7oL
62 41 26 17 [T 76 1 4 PLACE_NEAR=J5700.14:1.5MM
e 1/200 1 518s079
201 =
FIXME: CHECK SEL NOSTY -
¢5%04 )
0.10F c5720
100 0.10F =
16V s -
PE— o5

PLACE_NEAR=J5700.13:1.5mM° "

Keyboard Backlight Driver & Detection
CRITICAL
KB_BL
I A — Keyboard Backlight Connector

Y 2 KBDLED_SW CRITTEAL

; _=PP5V_S0_KBDLED

BYPASS=U5750.1:2:2 MM

ovan T LI e T2 A
SWITCH_NODE=TRUE FF14A-4C-R11DL-B-3H
KB_BL ~ T-RT-SM
C5750 VIN Ne
1UF —— _ . .
1o T U5750 MR e J5815 pin 1 is qr?”“ded
xsr 2 MIC2292 I—Z on keyboard backlight flex
402-1 MLF B O
@ SMC_SYS_KBDLED 3 7 o)
" EN CRITICAL sw 4 DS
To detect Keyboard backlight, SMC will s KBDLER FB 6 [FB ouTt| Ll s KBDLED ANODE
. KB_BL MIN LINE WIDTH=0.25 MM 6
tristate and read SMC_SYS_KBDLED: 5 MIN NECK_WIDTH=0.2 MM NCW
NCX—N¢
If LOW, keyboard backlight present GND THRM
If HIGH, keyboard backlight not present KB_BL ) PAD 51850793
: N Lyl OMIT_TABLE OMIT_ TABLE
RS5853 always stuffed, R5854 only 1}_57755 = L C5756
grounded when KB BL flex connected. e —— 0.33UF
/16w — 10%
ME-LE 50V
, 402 2 X5R
0603
= 3
C5756 SYMBOL NOT READY FOR 0.22UF
W:K7S MLB SYNC DATE=01/10/2011
————
IPD / KBD Backlight
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION D
Apple Inc. 051-8870
13850704 2 cap,caR,0.220F, 103,50V, X5R, 0603 cs755,c5756 KB_BL ®
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; =PP3V3_S5_ROM

1
R6101 C6100 * CRITICAL
33K 0.1UF —— VDD
20w T U6100
, %01 X35 64MBIT
WSON
70 4 I SPI_MLB_CLK SCK s1/ST00l 5 SPI_MLB_MOSI
SST25VF064C
SPI_MLB_CS_L cpx  OMWIT_TABLE
70 43 [ID> 2 SPI_MLB_MISO
SPT WP L - S0/8011
315 ¢ CIM). SPIROM USE_MLB RST* /HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM will ignore SPI cycles. S

Yasu EER

ooy 43 70

e

SYNC DATE=01/10/201
————

SPI ROM

d} Apple Inc.
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SPEAKER AMPLIFIERS

APN:35352888

SPEAKER LOWPASS

80 HZ < FC < 132 HZ

652 74

GAIN 6DB
ALIAS OF PPSVLT_S3, NIN_LINE_WIDTH=0.50MM, WIN_WECK WIDTHe0.25MM MIN_NECK_WIDTE=0.25 mm
R6214 ot o= s
, =PP5V_S3_ AUDIO AMP 1 2 PP5V_S3 U621,
5%
1720w
ME C6207 * NOSTUFF CRITICAL
201 o
0.10F —— 3 R6213} MIN_LINE_WIDTH=0.10 mm
63V, VDD 1005;: MIN_NECK_WIDTH=0.10 MM
CRITICAL 201 U6210 17200 SPKRAMP R P _OUT
C6210 201 2012-1Lp
0. 10F MAX98300 2 MIN_LINE WIDTH=0.10 mm
wLE e
7 40 ¢ I SPKRAMP_INR_P 1|2 74 MAX98300 R P AN+ ouTH Bl MIN_NECK_WIDTH=0.10 MM
1 71 MAX98300 R N B3IIN- our- ¢t SPKRAMP_R_N_OUT
CRITICAL &o%%
Cc6211 X5R
0.1UF 201 R_SPKRAMP_SHDN C¢fsupN* GAIN 2 R pCAIN
SPKRAMP_TINR N 1|
74 40 o I _TNR_] il 02|
103 1
6.3v R6212
on R6210 100K
b3y o PGND s
AUD_GPIO 3 1 2 /20
w0 ¢ I ] e
. 5% 5 201
R6211 17200
100K 201
5%
1/200
M
, 201

652 74

e

SYNC DATE=01/10/201
————

AUDIO: SPEAKER

AMP

Apple Inc.
<]
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MLB to LIO Power Cable Connector

CRITICAL
J6900
CRITICAL n "
WTB-PWR-M82 3.425V G3Hot Supply
HoRT-SH —PP18V5_DCIN_CONN . R6920 D6905
E PPBUS G3H 1 4.7 2 PPBUS G3H R BAT30CWFILM Supply needs to guarantee 3.31V delivered to SMC VRef generator
o 76 Sor-323
2
O——T
3
O 4
P 53 . P3V42G3H_BOOST
ok =PP5V_S3 LIO CONN . PPDCIN G3H OR PBUS R VOLTAGE=18. 5V DIDT-TRUE
6
o e VOLTAGE=18.5V B B 6994
805
51850508 C6905 ! 1C6906 VIN BOOST CRITICAL
0.01UF —— —— 0.01UF 2 U6990 L6995
o 3 xsrocern 2 LT3270A 330H-20%_0.392-0. 4350mM
Sov G 402 -20%-0.392-0. _
ceru 2 2 CzRM DFN =PP3V42 G3H REG .
603 SHDN* swl 4 P3V42G3H_SW 1 f 2
e Vout = 3.425V
CRITICAL BIAS| 2 MIN NECK WIDTH=0.25 mm DP418C-SM
WITCH NODE-TRUE
NC»-{Ne StoroRos 60MA MAX OUTPUT
FB|L . PR
onp  THRM <Ra1> (Switcher limit)
-n B 1 C6995 R6995
—— 22PF 348K
T, 120
2 cpru e CRITICAL
201 201, 1C6999
P3V42G3H_FB — 302%UF
6.3V
<Rb>| 2 ¥3R-cERN-1
R6996’
200K
18
/200
Debug LEDs )
(For development only)
= . * +
, _=PP3V3 S3 DBGLEDS Vout 1.25v (1 Ra / Rb) L

S3_S0_LED S3_SO0_LED

S3_SO0_LED
D6910

T AV

2.0X1.25MM-SM

S3_S0_LED
D6920
GREEN-3. 6MCD
2.0X1.25MM-SM
X

DBGLED_S0_D S3_SO_LED

Q6940
SSM3K15FV

D
| sop-vesu-sr
>

62 41 25 23 [IN) ALL_SYS_PWRGD

Right Speaker Connector

CRITICAL

J6903
78171-0002

M-RT-SM

S

. . ,
Kl6-Specific : 4 ¢ Iy SPKRANE_E_P_oUT o
' 74 51 6 m SPKRAMP_R_N_OUT 2 o
,
Battery Connector - —O
' ——
PPVBAT_ G3H_CONN 6 53 ' N
o , 51850519
CRITICAL C6951 ¢ 1 C6950 :
J6950 v g et .
WTB-PWR-M82 A 2 23
xon “on
M-RT-SM 402 402 '
ok ,
2 ,
oF - .
ot - =SMBUS_BATT SCL am s .
o PR =SMBUS_BATT SDA D ¢ '
oL - s SYS DETECT L )
5 ' Ismc MASTER=JACK_K90T SYNC_DATE=08/20/201
o s i . . CRITICAL '
e 5 R691502 NO STUFF . DC-In & Battery Connectors
o i D6950 , 0
4 RCLAMP2402B 51- 7 D
51850540 201 - seors : d} Apple Inc.
i<} 3.13.0
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Reverse-Current Protection

FROM ADAPTER

7 _=PPDCIN_S5_CHGR

CRITICAL
Q7080

SI15419DU
POWERPAK

This node is powered
through body diodes:

* DCIN through Q7080. Inrush Limiter
* PBUS through Q7085,
Charger TOP FETs and CRITICAL
Q7055. Q7085
SI5419DU

WIN_LINE_WIDTH-0.6 mm
MIN_NECK_WIDTH=0.25 mm
VOLTAGE=18.5V

CHGR_SGATE DIV

WIN_LINE_WIDTH=0.3 mn
MIN_NECK_WIDTH=0.25 mm

C7085 * R7085
0.10F —— Q 470K
100 S Haow
2 r

POWERPAK

PPDCIN_G3H_INRUSH

WIN_LINE_WIDTH-0.6 mm
MIN_NECK_WIDTH=0.4 mm
VOLTAGE=18.5V

CHGR_AGATE DIV

WIN_LINE_WIDTH=0.3 mn
MIN_NECK_WIDTH=0.25 mm

'R7081 R7086"
62K 332K
CRITICAL 1?205{ 1/211)?1
e e
D7005 2201 201,
BAT30CWFILM
S0T-323 (CHGR _SGATE) (CHGR _AGATE)
’Ej——] R7005
20 R7021
3 CHGR_DCIN D R 1 /\/\/\/2 (CHGR _DCTN)
= 1
5% 1 0
2 %
e 5% CHGR CSI R P 4| 2 CcrRITICAL
201 /200 2
ACIN pin threshold is 3.2V, +/- 50mv 1 C7020 ue R7020
—— 0.047UF 201 0.020
DIVIDER SETS ACIN THRESHOLD AT 12.1 108 ot
v SETS ACIN SHO: 8V 2 18 R7022 74 CHGR CSI R N ey
. 30mA max load 0z 3| 1 oerz
Input impedance of ~40K meets L 10
sparkitecture requirements PP5V1 CHGR VDD R740701 PPDCIN G3H CHGR
MIN_LINE_WIDTH= mm - B 5% MIN_LINE_WIDTH= mm
e w01 1 2 BBRVE 549 5B AS €70007 17200 e om0 CRITICAL CRITICAL PLACE_NEAR=Q7030.5:1.5mm
vormAGES Y 5y e 201 vomaEne s c7030* c7031 " 1 C7035 1 C7036 1 C7037
e VOLTAGE=S. 1Y 33UF-0.060HM — 33UF-0.060HM —— —— 1UF —— 1uF 0.001UF
, _=PP3V42 G3H CHGR 403 Cc7001 * Cc7022 1 C7021 208 — T~ 200 T~ T 100 T 10
' e e ot ot o I T T
Cse-D3L CAsE-DIL - -
1}072;0 NO STUFF A 2 2%
;?2;‘, R7002° CRITICAL a02 a02
e 100K 2 ]| oMmIT TABLE =
201 5% —
: /2o VDD VDDP 9
e
R7g)00 2012 12 |vEST DCIN| 2 CHGR_DCIN D CRITICAL Max Current = 8A
SMC_RESET L 1 2 CHGR_RST L 13
o m—SHC RES AN T — sgeme kst N ool | cnon sears S 07030
1/20w “ — ScL U7000 agars|s CHGR_AGATE 1 C7025 FDMS03558
MF 44, =SMBUS_CHGR_SDA 10 |SDA TOFN 29 POWERS56 TO SYSTEM
201 CO—— = csrpl 28 ;2| CHGR csI P 0.22UF £ = 400 kHz
62 CHGR_VFRQ 4 |vrro g p—ht
Float CELL for 1S & CSIN| 27 73 CHGR CSI N 2 LoV S CRITICAL
CHGR_CELL 6 _ICELL =] oot CRITICAL
CHGR_ACIN 3 a BOOT| 22 CHGR_BOOT , L7030 F7040
C Pr— -
ACIN g UGATE| 24 CHGR UGATE E 4.7UH-13.1A 8AMP-24V
A CHGR_ICOMP s _|tcomp d PHASE| 23 CHGR_PHASE — B o 2 1 2 =PPBUS_G3H B
R7013 CHGR_VCOMP 7_|vcomp H e FDA1240F-SM
100 LGATE| 21 CHGR_LGATE SHITCH. NoDEATRUE 1206
1% CHGR VNEG 8_IlVNEG are_ovm-rue pre— Jtea— L
Ve CHGR_CSO_P. 18 |csop BGATE| 16 CHGR_BGATE
2012 ., CHGR CSO_N 17_|cson 20v/v AMON| 9 CHGR_AMON oD
2 36v/v BMON[ 15 CHGR BMON oD < PPVBAT G3H CHGR_REG
'R7011 1 C7050 Al (on) ACOK| 14 =CHGR_ACOK oD o PEETTET— ’
10.5K 0.47UF 5 E g MIN_NECK_WIDTH=0.25 MM CRITICAL CRITICAL CRITICAL PLACE_NEAR=L7030.2:1.5mm
- e < VOLTAGE=8.4V
1 Tov cE 4 5 C7040 '|. c7041 "’ c7043 " 1 C7045
Lr20w 2 xsr 62UF 62UF — 1000PF
ue 402 CRITICAL 208 208 — T~ 208 =T~ 108
2 D 11V 1V 5 11V 2 j(g:
= Q7035 cassoB2 cassoB2 cassoB2 20
4L G g FDMS0349
'—‘ POWER56 J_
1 C7002 s i
—_ }gF CRITICAL
2 XW7000 1 R7050 Q7055
402 = 0-01 SI7615DN
5o A— ° K3 puRp-1212-9 TO/FROM BATTERY
PLACE NEARSUT000.22: mm = 2 ' PPVBAT G3H CHGR R @ PPVBAT G3H CONN 6 52
. s jritpeptcin 1 A g
VoLTAGE=3 -4V 1 = VoLTAGE=3 -4V
(CHGR_CSQ_P) R7051 2.2 . 2 74 46 CHGR CSO_R P =
_CSO_| NN\ 5% 1/20m M 201 o—
(CHGR_CSO_N) R7052 0 1 2 71 46 CHGR CSO R N
—CS0 A A e v T .
(PPVBAT G3H CHGR_R) (PPVBAT G3H CHGR_R)
(CHGR_BGATE)
1 C7042 c7011 ¢ 1 Cc7000 C7005 * C7026 !
—— 0.1UF 0.01UF —— * R7051 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
T, e v ] DUE TO DIFFERENT CURRENT ON _P AND _N. (FROM INTERSIL)
fom o €7017 1 c7014 | c7013 | c7012
GND_CHGR_AGND 10UF —— —— 1UF 0.01UF
o oo 0 S e 10 1o 10
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CPU_VCCSASENSE

; _=PPVIN SO _VCCSASO

=

=PPVCCSA_SO0_REG 7

, _=PP5V_S0_VCCSA
PLACE_NEAR=Q7100.2:1.5mm
VCCSAS0_BOOT RC ’
CRITICAL MIN_LINE_WIDTH=0.3 mm CRITICAL CRITICAL CRITICAL
=0.2 mm
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Uu7100 MIN NECK WIDTH=0.2 mm 4 4 1 crrrrcas
DIDT=TRUE
ISL95870AH 07100 CRITICAL
UTQFN VCCSASO_DRVH R714
o I =PVCCSA_EN 1 1EN @ BOOT] MIN LINE WIDTH=0.6 mm — SIZ710DT CRITICAL 07_0010
CRITICAL GATE NopEeTRUE o o POWERPAK-6X3-7 1,7100 1
10 [FB UGATE| DIDI=TRUE — 1.0UH-7.7A s
o612
VCCSASO_SREF 7_|srREF PHASE| 16 VCCSASO0_LL 8 1YY Y L= _ppvccsa so REG R 1 2
MIN LINE WIDTH-0.6 mm Fovosson_sH MIN LINE WIDTH-0.6 mm 3 "
VCCSASO_VO 12 lvo LGATE| . S TCR NobBoTRUS | [l it
DIDT=TRUE
‘R7147 VCCSAS0_OCSET 11 |ocSET 6
113k PVCCSA_PGOOD 4 |pgoo
P D
s R
L 50 VCCSASO RTN ¢ |rry VCCSASO_DRVL E
MIN LINE WIDTH=06 mm
VoCSASO FSEL 1 |psen MY NECK WID-0 3
BIDT=TRUE
VECSASO_ SETO 8 |seTO
Cc7103 * ==
0~022}{)§ p— VECSASO_SET1 ° |seT1
v 2
2
- 6
Rt 'R7148 XW7101 VDO
140K sm N 5
1C7105 1200 1 R7103 vpl 54 VCCSASO CS_P
—— 47PF o0 %
-T— 2 VCCSASO CS N
25V 1/20W N
2 NPO-COG e GND _PGND R7141"
201 2 ™ o~ 1K
PLACE_NEAR=C163.2: 3mn] 1s
/200
e C7140
1000PF
TR
11
12 CPU_VCCSA VID<[l> 5%
[masos 25 1
' wpo-co R7142
R7149 402 1K
§47.5K 1% OCP =
1e 1/200
o (VCCSASO_QCSET) L 20 OCP = 8.5A
, 201
(NCCS. nivo\
XW7100
su
VCCSAE0 AGND 3 2
RO 6o
CK W 2 mm
PLACE_NEAR=U7100.3: lmm
VID1 VIDO Voltage
0 0 0.9V
1 0 0.8V

6A Max Output
.|t c7141 f = 300 kHz
270UF
208
2 2
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R7141 x 8.5uA / R7140
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, _=PPVIN_S5_P5VP3V3

o PLACE_NEAR=Q7220.5.2:1.5mm

CRITICAII CRITICAL =PP5V_S5 LDO CRITICAII CRITICAL PLACE_NEAR=Q7260.2:1.5mm
1 1 1 1 e
c7242 |, C7240 ', C7270 ' c7241 c7284 '|, C7282', |'C7281 C7283
6208 p— 55 7 ZBESV S3 REG 62UF —— 1urF 1000PF
20n 1o ss PSVE3V3 VREG3 20n 200 T~ 108 104
v 2 + e e 2 eize 2 * XsR 2 xm
casame 402 casame cast-nz 402 201
€7200 ! s PSVP3V3 vREF2
10r ——
10n —— o ” o -
oy ~ o o o - c7201 *
P5VS3 VBST R 402 = Z N %) ~ 0.22UF _—
MIN LINE WIDTH=0.6 mm 7} H [} ] fy b
CRITICAL MIN NECK WIDTH=0.2 mm 0 > 8 8 g v,
DIDT=TRUE
D, R > > >
F=400KHZ Q7220 — 6 ) . ' c7224 R7245 6 |SKIPSEL1 4 3 4
RJIKO3EODNS | I E Sg 15 |skrpsgrz  CRETICAL CRITICAL
o s e - B R wlocsrs . U7201 I I Q7260 —meme .
o prod orn — SIZ710DT C
Vout = 5.0V S o 2 ° le— POWERPAK-6X3.7 Vout = 3.3V
CRITICAL PSVS3 VBST 31 lVBST1 o VBST2| 26 P3V3 1 '— CRITICAL
7.2A MAX OUTPUT MIN_LINE_WIDTH=0.6 mm DIDT=TRUE o DIDT=TRUE MIN_LINE_WIDTH=0.6 mm 6.5A MAX OUTPUT
L7 MIN NECK WIDTH=0.2 mm 3 S - N 3 MIN NECK WIDTH=0.2 mm s 17260
_ = _ Psvs3 pryE P3v3ss prvm -
prhce_nEaR-17220. 30 H—20%—-18A-15MOHM HIN LINE_WIDTH=0.6 mm DIDT-TRUE GATE_NODE=TRUE 0 GATE_NODE=TRUE DIDT-TRUE HIN LINE WIDTA=0.6 m} 2-5UH-14A F=400KHZ
N 2 MIN NECK WIDTH-0.2 mm 52 lown & swal 2 s MIN NECK WIDTH-0.2 mf — X N
= MIN_LINE_WIDTH=0.6 mm DIDT=TRUE SWITCH_NODE=TRUE SWITCH_NODE=TRUE DIDT=TRUE MIN_LINE_WIDTI .6 mm CRITICAL
CRITICAL PCMC063T-SM PLACE_NEAR=L7220.2:3mm MIN_NECK WIDTH=0.2 mm - - MIN_NECK _WIDTH=0.2 mm 6 | PCMCO63T-5H
15251424 — — P5VS3 DRVL 30 |DRVL1 DRVL2| 27 P3V3S5 DRVL _ _ 150UF-0.0180HM-1. 8.
CRITICAL c7252 ' 2 2 MIN_LINE WIDTH=0.6 mm DIDT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE DIDT=TRUE MIN_LINE WIDTH=0.6 mf 2 2 1 c7290 ' 1C7272
1 1s0ur —— 1 MIN_NECK WIDTH=0.2 mm B N MIN NECK WIDTH-0.2 mj
c7254 " |4 e €7250 W7220 w7221 d POVS3 CSPL CSP1 Csp2p 18 L wu XW7260f XW7261! 20% 10%
62UF 6.3v 1oUF " " NQ_STUFE P5VS3 CSN1 8 _|csSN1 CSN2| 17 P3V3S5 CSN2 e e :
oy .4 20 CRITICAL c7218 g5 c7288 i
§.3v 2 CASE-D2-S xsp 2 1 1 D 0.10F P5VP3V3 VREG3 19 2 P5VS3 FUN 11 3 P3V3S5 RF 0.10F PLACE_NEARSL7260. 1+ 3mm '
casmonss ) CRITICAL 03 07225 - e 55 _BS G LA — 5vs3 runc MODE RF| ss e
| c7253 1 ¢7271 RIKO3EODNS * I £ove) veel 2|VFBL VFB2|_to £aviss voes I prace_neAR-172
~— " 150UF HWSON-8 108 P5VS3 COMP1 10 |comMP1 comp2| 15 P3V3S5 coMP2 108
T 20 1000PF PLACE_NEAR=L7220.1:3mm 16v 16v
2 s.av 10% = X5R X5R =
PorY-TANT ey 2 B 402 P5VS3_EN R 4 |EN1 EN2| 21 P3viss BN R 402 =
Cronpa-sn
201 s lpGoon1 PGOOD2| 20 :
TACE NEAR-37228.1.271.5mm Xw7322 R7247 R7246 xw72h2
B 1.33K 'R7236 o store GND THRM_PAD 1.54K ™~
: —AAN , —AAA
= 1 7.5K R7237 2 a9 18 )
PSVS3_VFB1-R 1/200 N 20x . XW7200 35352678 1200 R
201 e e R7249 il 201 R7216 PLACE_NEAR=L7260.2:3mm
P e § o _56_‘ 4.42K P3V3S5_VFB2_R
- : 5 201 s 1%
R7256" P5VS3_CoMP1_) = i
. . c7237 1 = , 201 'R7260
R7220 4.22K c7236 2romr —— |*
1% PLACE_NEAR=U7R01.28:1mm 23.2K
41.2K 1720w 4700PF [ - P3V3S5 CSP2 R T
1 e R xnecem 120w
1720w 201, wor 2 0201 P
e o , a0
220 P5V; Pl R
e esuras v ] B
1 1
R7221 R7261
10x 10k
1 P5VS3 PGooD 0
120w 120w
L 0 P3V3S5 PGOOD , %01
Gip_Psve3vs senp
MIN LINE WIDTH=06 mm
MIN NECK WIDTH-0.2 mm
PLACE_NEAR-U7201.4:2mm PLACE_NEAR-U7201.21+ 2mm
1 1
7251 R7252
0 0
5% 5%
1/20w 1/20w
MF MF fr—
2 201 2 201
o2 [TE)—=Esves BN o2 [IEy—=Eaviss =
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7

7 _=BBSV DDRRE

26 s [TN)—=DDRVIT EN

62 [TN)—=RDRREG EN

'R7315

g 20K

Q
N
W
ot
«

31 oomsec o

GND_DDRREG SGND.

§ 200K

'‘R7318
68K

1%
1/20w
2201

VLDOIN

[V5IN
U7300

S3

TPS51916
S5

oFn

VREF

CRITICAL
REFIN
MODE
TRIP

VTT
PGND GND GND

7 _=PPVIN S3 DDRREG

!

—PPDDR §3 RE 7

XW730 og]
=

©7360, C7361 close to memory

(ooRRES_voposHS)

criTrcar criTcAL criTcaL
1 1 1
+|7C7330 C7331 ' c7333 1 C7334
62UF — 62UF 62UF
20% T 20% 20%
11y 2 11v 2 11v
Birc Birc Birc
Chss-s2 Chss-s2 Chss-s2
5
ﬁ" 87530
2 Gi 53 IRFHM831PBF
PQFN3.3X3.3
C7325 |—
0.10r S —
VBST| . oosate vnsr e | I 2 J—— R;350°
DRVH| 11 poRsEG bRy Tow 1 2| L7330 0.002
swl s J, 25v 0.88UH-20%-19A-2.3MOHM ME-LF 174w
o Tooe
DRVL| 11 I MPCG1040LRE8-SM 3
PGOODL 2 o ©
'DDQSNS| DDRREG_VDDOSNS
’ 3 74 46 ISNS_1V5_S3_P
vTT 7 —orvrs 50 oox 10 W7360 JES— fati,
-
T D CRITICAL
[ - . [ . QT7§35 P ISNS 1V5_S3 N
. IRFHM830DPBF
VTTREF| 317 'v’:":::;‘ ::; Bor I 'Q— PQFN3.3X3.3
criTcAL cRITICAL H
fivs c7360 c7361 5
1o0r —— —— 10ur
] T ————
= o 1
‘s ‘s

CRITICAL

tc7340

2.0v
POLY-TANT
B2-sn

CRITICAL

1
C7341
330UF —
208 ]
2.0v 2
PoLY-TANT
B2-sn

PLACE_NEAR=C7340.1:1lmm

Vout = 1.5v
14.1A max output
(07335 limit)
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— =PP5V_S0_CPUIMVP
R7401
P5V_S0_CPUIMVP_VDD 1,\/1\0/\/2
MIN LINE WIDTH-0.4 mm B
N A
Spntymeo-2 i =PPVIN SO _CPUIMVE - .
, =PPVCCIO_S0_CPUIMVP °
C7401 * 1 C7402 1 C7403
2.2UF —— —— 2.2UF —— 2.2UF
208 —T— —— Zov — %o
1 1 xorcar 2 2 ysncenm 2 ysncenm
R7479 R7480 07 o o
54.9 % 130
1 1
17200 1/200
22{!"2 2;“(;] . PLACE_NEAR=U7400.24:2mm
PLACE_NEAR=U7400.18: 2mn PLACE_NEAR=U7400.16:2mm S I = PLACE _NEAR=U7400.15:2mm
g 8 5 R7406
> > 300 CPUIMVP_ISNS1 P
U7400 as 58 7
MAX15092GTL RQ% 4 901<2 e
Ne R DRVPWMAQFN Ton| 2 CPUIMVP_TON 1 W\/z e
CRITICAL 1/11%6!4\7
39 |cspa3 Bsta1| 20 CPUIMVP_BOOT1 gD e MESLE R7403
7 42 10 CPU_PROCHOT_L 5 VRHOT* pHA1|22 CPUIMVP_UGATE1l R 1 2 2.2 CPUIMVP_ UGATE1 s
1xa1| 21 CPUIMVP_ PHASE1 U 50 5% 1/16WMF-LF402 NO STUFF
IMVP_P3ooD 19 |pora prai| 23 CPUIMVP_LGATE1 oo e e748
- — .039UF
] D 10 |poks csea1| 3% CPUIMVP_ISUMI1_P oD o T DUIMVP ISUM R
R _|HJL _ -
o (>—CPUIMVP_VR_ON EN cseaave| 35| CPUTMVE_ISUM L c7404 o
o7 12 Ey—CRU_VIDSQUT 16 |ypTo csnal 37 CPUIMVP _ISUM N 1 Z200pPF XsceR
CPU_VIDSCLK 18 FBal 4 CPUIMVP_FBA ; T 18k
67 12 [T __ CLK - 5 0
12 > CPU_VIDALERT L 17 aErr* ? gigscERy C477%19F9 R7410
cspaz| 38 I IARA 2
CPUIMVP_NTC 33 | puprma sstaz| 2& ¢ ] VNV
CPYIMVP_NTCG 34 | ruprue pHA2 2§NC S0y 120
= > 0 e
exazf 2L o
CPUIMVP_ SIEW 32 lsr praz| 23 ¢
CPUIMVP_IMAXA 29 | 1maxa BsTa| 11 PUIMVP_BOOT1 .
CPUIMVP_IMAXB 30 | rMaxB pas| 13 CPUIMVP_UGATE1G gmm |5 sa
1 1 NO STUFF —_— — _@
15377%%8 15?_77‘%,%6 'R7464 'R7462 'R7460 Lxp| 12 CPUIMVP_PHASELG pym |s=
13 1% 200K 215K 215K pre| 14 PUIMVP_LGATE1l 50
1/20w 1/20w 1% 1% 1% —
1245‘1 1245‘1 § :ﬂ/-zew 1/20W § 1/20W
2 2 , 201 ,201 ,201 cse1| 8 CPUIMVP_ ISYMG P oDy = 7
csn |2 CRUIMVP_ISUMG_N
6
FBB CHUIMVP_FB 57
< o 1C7407
NO STUFF g g Eﬂ
1C7444 <
I R I
R71468" RILEE 'R7465 'R7463 'R7461 of = 2 wo szore | wo sworr P wo srure o
e C1e_ 10K 137K 137K 1Cc7418 |* C7419 1 C7414 1 C7415
100KOHM-1%-100MW 100KOHM-1% 100MW§ T T § T w7400 G0 L O0e” LS0aet L Soor
0603 0603 T 5% T st =T st — 5%
ur ur 2 1 25v 25v 25v 25v
2 2 Z201 Z201 Z201 2 cerM 2 cerM 2 cerM 2 cerM
So1 So1 So1 So1
GND_CPUIMVP_SGND o o
N TIRE WIDTR-0.6 o
MIN NECK WIDTH-0.2 mn
VOLTAGE-0V 1 Cc7440
1000PF
iev 1 C7412
2 xR R7440 1000PF
“CPU_AXGLSENSE R 1A NA 2 PU_AXG SENSE ey
12 6
voLtacE=0v A - = R7 441 2 i R7413
f
_|'¢cradl Y . cpuimve_FBa S RAK  cRutMygp FBA R A A% - PU_ ENSE_P e
— To% 201 1% 5%
2 5 1/20w 17200
b4 R7441 201 0
10
CPU_VCCSENSE R CPU_VCCSENSE N
g A = =@ c7422 ¢
NO STUFF NO STUFF 120w 1000PF ——
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T, i iov 8.25K
. Lo 2 10 s CPUIMVP_FBB 1A'AA 2 CPUIMY 12 6
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1/20W
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CPU=Sandy Bridge ULV,

AXG=GT2

57 __=PPVIN S0_CPUIMVP o
CRITICAL CRITICAL THESE 1O CAPS ARE FOR EMC CRITICAL CRITICAL CRITICAL CRITICAL
crrrrcar crrrrcar
1 1 1 1 1 1 1
4| 7513 4| c7514 C7515 C7516 7519 4| c7540 | c7541 | c7510 .| C7520
62UF ~— " 62UF — L T 0.001UF ~ " 62UF ~—  62UF ~ " 62UF 62UF
20% T 200 i T = T les - 20% [ 20% T 208 208
2 v 2 v 2 2 e PR 1y 2 v 2 v 2 1w
CPUIMVP_BOOT1 RC Cno-n2 Cno-n2 w02 Cno-n2 Cno-n2 Cno-n2 Cno-n2
PHASE 1 o he
cRITICAL =
Q7510
1 IRF6811STRPBF
R7511 i oc7511 N
o
0.220r D
Liew T 2
w0z, or 2
J A crrricas
s D CPUIMVP_ BOOT1 1 CRITICAL R7510
R pIDTeTRE 3 s 1.7510 0.00075
1
57 (IN)-CRUIMVE UGATEL 0.36UH-20%-30A-1.2MOHM b
Movonce i1 i GNTE_ NODE=TRUE 1 (Y Y Y )2 PPVCORE_SO_CPU_PH1 AN A =PPVCORE S0 _CPU_REG
i
s D CPUIMVP_ PHASE1 PIMB104T-SM e e 25 e 3 4
MIN_LINE WIDTH=0.7 Mt DIDTTRUE VOLTAGES1. 25V 74 45 |CPUIMVP_ISNS1_N
T e NopE—TRUE 15281323 " CPUIMVP_ISNSI P
= = @ 45 57 74
57 [IF)—CRUIMVP_LGATE1
N GATE, NODE=TRUE R7513" 'R7514
46.4 10
10 1
/200 120
e e
37650985 11267 201, L 201
] D \CRITICAL CPUIMVP_ISUM N -
< IRF6894MTRPBF O STUrE
5\ 6 4 DIRECTFET-MX 1 C7571
s 2200PF
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10
3(a [ —
0201
CPUIMVP_ISUM1_P -
- <<
7 =PPVIN 0_CPUAXG o
CRITICAL CRITICAL THESE 1O CAPS ARE FOR EMC CRITICAL CRITICAL
crrrrcar crrrrcar
1 1 1 1
.|t c7553 .|t c7554 c7555 c7556 ! 7557 c7559 .|tc7560 ,['c7s61
62UF T~ 62UF " 10uF " 10UF — 1UF " 0.001UF T 62UF 62UF
CPUIMVP_UGATE1G_R 20% T 208 i i T e T e [ 208 20%
2 DTDT-TRUE 2 uv 2 uv 2 2 2 3 2 v 2 uv
GATE_NODE=TRUE 37650906 Pt nemonz asos o603 102 402 case-52 casE-B2
cRITICAL
CPUIMVP_BOOT1G RC T TRrrica
AXG PHASE LT D2 Q7550 = R7550
J— CsD5886405D CRITICAL 0.00075
O o L7550 0
—] 0.36UH-20%-30A-1.2MOHM i
o612
R7551" | [ WG 1YY Y 2 FPVCORE_SO_AXG_R =PPVCORE SO AXG REG 5
10 €755t 7| TGR ] PIMB104T-SM e e 3 4
5% 0-220r —— [ e oveomen o
Lrew oy — oroT-TROE R7552 15251323 74 4sCPUIMVP_ISNS1G_P 74 4s| CPUIMVP_ISNS1G_N
402, T —=H 2.2 1
BG — o o R7553 R7554
57 m CPUIMVP_BOOTI1G MF-LF 46.4 10
[P 603 10 .
S ez R7555 PGND : 1/20m 10w
PUIMVP_UGATE1 IANN 2 - o "
7 OD—SEINTAIELS CPUIMVP_AXG_SNUB e o
p———— GATE. NODETRUE s p—
3ew wosTorr
CPUIMVP_ PHASE1G MP_LF R s 2
B 1 T
oD [ —— DIDT=TRUE 402 = ! c7552 P——
T SWITCH, NODE=TRUE
E —— o.0010¢ CPUIMVP_ISUMG_N
57 E CPUIMVP_ LGATE1lG — _j ;Z\‘/ @ 57 74
T GATE_ NODE~TRUE iy
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1 C7574

CPUIMVP_ISUMG_P
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67 12

67 12

CPU VCCIO (1.05V S0) Regulator

7 _=PPVIN_S0_CPUVCCIOSO

7 PP5V_S0_CPUVCCIOSO

CPUVCCIOSO0 BOOT RC : !
CRITICAL ] CRITICAL CRITICAL CRITICAL
R7601° ' C7601 c7620 '/, c7621 |, C7622* .|*c7619
2.2 10UF 62UF
‘5‘ 20% 208
1720 2 Lo 1 C7630 v
. 603 R7630 —— 1UF casE-B2
2 04 T
50 2 18V R=07630.1:1.5mm
PP5V_S0_CPUVCCIOSO_VCC = 110w xon
CPU_VCCIOSENSE P WIN LINE WIDTH=0.6 mm
MIN NECK WIDTH=0.2 mm 035 =
VOLTAGE=5V - <
CPU_VCCIOSENSE N b M
VCC  PvCC
R7604’ 'R7644 U7600
3.01% 3,01 ISL95870 Q7630 CRITICAL
1/200 1/200 UTOFN CSD588640Q5D R7640
201 N N 201 2 I =CPUVCCIOS0_EN 3 |EN Q BoOT| 12 CPUVCCIOSO R e SON5x6  VIN| 1 0.001
|_| L 1%
<Ra> CPUVCCIOSO FB s e CRITIORL yoarm| n 0 68UH-27 2(15.\39 7MOHM in
:i-| vsw| 6 . . 016451‘2 =PPCPUVCCIO_ SO_REG 7
CPUVCCIOSO SREF 4 |sSrEF PHASE| 10 4 |TGR [ 7 1 so rec 1 2 PPCPUVCCIO SO REG R 1 Vout = 1.05V
8 PIMB104T-SM - 4 3 °
CPUVCCIOSO VO s |vo LGATE] 1 |_, CRITICAL  VOLTAGE=1.05V CRITICAL 21A Max Output
1
49
PUVCCIOSO OCSET 7 BG €76 hl
s OCSET PLACE_WEAR=L7630.2:1.5mm 270UF = 300 kHz
200
6 CPUVCCIOS0_ PGOOD ° | pGoop PGND Cc7623 1 v 2
< 1000PF —— o
2 GATE_NODE=TRUE o r —— CASE-B2-SH
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CRITICAL
XDP_PCH
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Pomosar-sn
ISL8014A =PP1V8 SO_REG, 1
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201
a a = NcHxNC 113%
& & E  ([xnc vaoy
7N 7 AN 1= 201
2
oo A[s] =
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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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————
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S5 Rail Enables & PGOOD
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Pull-ups on panel side,

LCD Connector

Internal DP Connector: 51850787
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7 o (IF)—DB EXTA ML C N<2> C9305 e DP_EXTA ML N<2> 61 70 P/N-swapped after AC T29 Path (Alfirl;)r,c:)l' R93;N4D’VOIID7§¥E LAAA
| [Tos _1ev o201 . s T29 A BIAS R2DP1 N i =
0.1UF Yan-cerie caps to improve layout. g Biasing 09372/09373: SIGNAL_MODEL=T29PTN R9375 1.5k innn - o I J_
‘GND_VOID=TRUE D9364/D9365: SIGNAL_MODEL=EMPTY GND_VOID=TRUE 5% 1/20w =
708 DP_EXTA ML C P<3> C9306 e DP_EXTA ML _P<3> C9380 1|2 - - F 201
= 6470 (C9380/C9381)
1UF | [2os 16v o201 72 T29 D2R N<1> 1 T29 D2R C P<1> o 72
0.1U X5R-CERM 2 ’ 0.47UF < had <@
708 DP_EXTA_ML_C_N<3> C9307 e DP_EXTA_ML_N<3> 4 i 129 D2R pel> C9381 .| "™ T29 D2R C N<1> 65 72
= 7 =PP3V3_S0_DPSDRVA L d
0.1ur | 308 ey o2or e 100 o GND_voID=TRUE D9360 R B
R9309 . 2 | 0.47UF CERM-XoR-1 RO382 ¥ 120w GND_VOID=TRUE (D9360.2)
VW (C9383.2) onp_vorp-ruE 201 1.5K 1 M 2ot BAR90-02LRH Torez=
MF 201 - " SIGNAL_ ;MD!LV—JEMPTY D9382 T29: TX_1
L 1 2 : TX_
70 s (Ery—DB_EXTA AUXCH C P C93(())81 : I I ;m - - DP_EXTA AUXCH P 64 70 72 3 I T29 R2D C N<1> 0.470F e 72 T29 R2D P<1> BAROO—02LRH T29DPA MI, C P<2> oD o5 72
- 1UF XSR-CERM 72 34 T29 R2D C P<1> : o 72 T29 R2D N<1> T29DPA_ML_C N<2>
708 DP_EXTA AUXCH C N C9309 e DP_EXTA AUXCH N = 1L_C9383 L GND_VOID-TRUE L D9383 1 2 oo 5 72
D | o T %o e 0.a7ur 1208, Y, 1.5K 1 2 BARS0-02LRH rere-ze aND_VoID=: (D9382/D9383
0.1UF XSR-CERM R9308 ) R9308/R9309 maintain bias on C9308/C9309 R9354 30 (C9383.2) GND_VOID=TRUE 201 aow D9361 ) 2 _VOID=TRUE )
If GPU uses common pins for AUX_CH ™ NN VETT] to prevent spikes when U9310 AUXDDC_OFF i R9383 " 201 BARSU_UZLRH_DE S GND_VOTD=TRUE (D9361.2)
and DDC, alias nets together at GPU. MF 2ot transitions from high to Low. 125 2 BIAS RZDNL STONAL_NODELEMPTY CRITICAL VOTmIE
= R9384 1.5k LAAAZ
C9364 K (All 4 D's) GND_VOID-TRUE Sv 1/20w
0.220F 1 i‘;‘ S;éY 172 DP_SDRVA ML _ P<0> SIGNAL_MODEL=T29PIN R9385 1.5K ]/\/\/\/2 ME 201
B N 5+ 1/20 =
. 9365  1]|: 2 DP_SDRVA MI N<0> (D9382/D9383) A
—peav3 so pesomva DP A Super-Driver ove 113 o ecaas somome e R9362
o7 " (D9360/D9361) b A BIAS N 2 S-UN
. C9360 i N bi - AYAAY;
| [20v %.v L2z DP_SDRVA ML P<2> . . VOUTAGE=3.3V 201 wr 58 1/20w
0.22UF XsR 0201 DP Path Biasing R93
C€9310 * 1 C9312 c9361 1 ||: —2DP_SDRVA ML N<2> 5166 R —
22 e als 0.22or I G R9361 1.5k . 2 | e ’
crr XSR-CERM ME 201 Frace_vman-coas. 12
z =PP3V3 S0 DPSDRVA R9360 1.5K 1 2 - R9363
PS8301 I2C Addresses: d0z-1p ozo1 ozo1 bD AN
U9310 " ‘45‘3”_5, be A BIAS N 0 L A
Al A0 Addr (W/R) R9365 1.5k 1 2 VOUTAGE=3.3V 200 wr ose 1
. 200
0 0 0x96/0x97 = PS8301TQFN40GTR-A2 9359 1 NN A RE
0 1 0xB6/0xB7 o o tur —— R9364 1.5k iAnN,2 e o - R9367
1 0 0x94/0%x95 70 64 _DP_EXTA ML _P<0> ! [IN_DOP CRITICAL OUT_DOP| 3% 7; DP _SDRVA ML _C P<0> .5133 —_ CRITICAL X 1720w 1
DP_EXTA <0> 2 29 o 2 s|pe a BIas 2 0 2 1
1 1 oxB4/oxBS5 70 64 ML_N<O0: IN_DON OUT_DON| ;2 DP_SDRVA ML C_N<0> o U9359 DE_A_BIAS
DP_EXTA <1> 4 28 C9363 e 74LVC1G04DBOCK 200 wr 5% 1/20
Note: Other Parade o 6 ML P IN_D1P OUT_D1P| 7z DP_SDRVA ML C P<1> I PYET T T E— 61 _DP_A PWRDWN 2 4 DP_A BIAS
io DP_EXTA ML N<1> 5 |IN_D1 1N|_27 DP_SDRVA ML _C N<1> : XSR-CERM
devices use 96/B6, oo PN OuUT_D - 1 C9362 .|| 7o
so only 94/B4 are 7o 62 _DP_EXTA MI,_P<2> 7 |in_p2p ouT_p2P| 25 72 DP_SDRVA ML C P<2> o.10r I omecemn DP /T2 9 A LOW S eed MUX
used for this part. 70 64 _DP_EXTA ML, N<2> 8 |IN_D2N OUT_D2N| 2% ;2 DP_SDRVA ML C N<2> IC supports input p
C9367 ] i i =
NO STUFF 70 64 _DP_EXTA ML_P<3> ° |IN_D3P ouT_D3P| 23 72 DP_SDRVA ML _C P<3> I o108 H TR high while Vecc ov. -4 ¢ ¢ _PDIV3 _SW DPAPHR
10 - XSR-CERM
R9311' R9310 70 64 _DP_EXTA MI, N<3> IN_D3N OUT_D3N| 22 ;2 DP_SDRVA ML C N<3> . 9366 L Must be 3.3V DP A port power _
1% 1K « [IT>—DB_EXTA DDC_CLK 14 1N _scL AC AUXP| 20 ;2 DP_SDRVA AUXCH C P 0.1uF || 1% v oo
B — —
1/200 17200 D> DP_EXTA DDC_DATA 13 |IN_SDA AC_AUXN| ° ;2 DP_SDRVA AUXCH_C_N 1 €9390 1 C9391
e s - = 0.1UF
201 201 b
2 2 70 62 _DP_EXTA_AUXCH_P 16 |IN_AUXP OUT_AUXP_SCL| '® (DP SDRVA AUXCH P) AUXCH Snoop Port, H iev
= = = XSR-CERM
70 ¢4 _DP_EXTA AUXCH N 15 |IN_AUXN OUT_AUXN_SDA| 7 (DP_SDRVA_AUXCH_N) used by PS8301 'R9399 0201
1 - - - = = = during training. 72 DP_SDRVA ML_N<3> 31 |po+a 100K
R9312 s DP_EXTA HPD 3 |IN_HPD our_HPD| 3! (DP_SDR HPD) 30 Ny 3
1K U} ] (IPD) '] | - C9369 L 72 DP_SDRVA ML_P<3> DO-A U9390 /200
N loza =
1720w DPSDRVA_I2C CTL_EN 26 |12C_CTL_EN (1pU) ca peTl_32 DP A CA DET o.1ur I A .. DP SDRVA ML N<1> 27 |p1+a PI3VEDP212 5201 —
e - am = TQFN
| e 2
5 201 DPSDRVA I2C ADDRO 56 |12¢_ADDRO (1rm) 1 C93?)81UF I I e 72 DP_SDRVA ML_P<1> 6 |pi-a DO+ 2 T29DPA_ML_N<3> oD o 7
DPSDRVA I2C ADDR1 35 |12¢_ADDRI (1eD) CEXT| ! DPSDRVA CEXT N XSR-CERM .. DP SDRVA AUXCH P 19 |auxen DO- T29DPA ML Z<3> Yae LR
T29: Unuse:
_ 38 PLACE_NEAR=U9310.11:2 72 DP_SDRVA AUXCH N 18 |aux-a
4 [(IN)—=12C_DPSDRVA_SCL SCL_CTL C9319 ! CRITICAL
1B =I2C DPSDRVA_ SDA 37 |spa_CTL 2 2UF DP_SDRVA_HPD 17 HPD_A D1+ 4 T29DPA_ MI,_N<1> 65 72
208 <D
2 2 D1- T29DPA ML _P<1> oo
R9g>90 DESDRVA REXL - REXT G 2 69 s T29 A _RSVD N 25 |po+B T29: LSX_A_R2P/P2R (P/N) "
402-1F :
23 16 (IO DP_AUXCH ISOL 1A AA 2 DP_AUXCH ISOL R 39 |AUXDDC_OFF (1rD) 69 8 T29 A RSVD P 24 |po-B
Lo 3 {PD (1vp) = (T29_A_LSX P2R) 23 Ip1+B Aux+ 6 DE A DXT AUXCH P D o 72
1 1 _A_LSX ]
AUX-| DP_A EXT AUXCH N
ot GND__THMPAD R9392 R9393 (T29 _A_LSX R2P) 22 |p1-B ED 5 72
55} -;1 = - T29: RX_1 Bias Sink
DP_A PWRDWN R °l = = 1/200 1/200 T29 D2R1_BIASP 15 |aux+B
e e
PS8301 has internal 201, 5 201 T29 D2R1 BIASN 14 |aux-B mpp| 8 DP_A_EXT HPD am e«
SDRV_PD|
— | ~150K pull-down on PD Next3 |aep_B
R9318 R9319 pin. Okay to drive this = R9397 N 'R9398
: ; _ 100K
5% Iy in even when VCC=0V per = 10
P her P Port A MCU - « —DEAENRDIN sorrort A $eom
;g{ i parade (pin is 5V-tolerant). % 45 6a s _T29 A BIAS 1 32 |aux_sen MF
2 201 - 201
of 65 61 _PP3V3 SW_DPAPWR ILHPD,SEL 2
Must be 3.3V DP A port power
£ ® CBTL04DP081 (353S3151) and £
PI3VEDP212 (353S3055) are THMPAD GND
ER 1 C9330 1.C9331 R9338" footprint-compatible parts with |
0.1UF s ;
10K ;
CRITICAL VDD OMIT TABLE ot 0K similar pinouts. NXP uses pin |
2 yem-cerM 1720w 10 for ML and HPD, Pericom uses
e
U9330 201, pin 10 for ML and pin 11 for HPD. 4
LPCl1l112A e =
HVQFN25
6o DP A CADBT g ! IRESET#/PIO0_0 2 R/PIO1_0/AD1 |16 e T29DPA_CONFIGL RC am Note: U9390 ML/HPD defaults to T29 mode so that DP/T29
DP_A_PWRDI i
e e @=—2{PI00_1/CLKOUT R/PTIO1_1/AD2 [ —gm Z29DPA _CONFIGZ RC am s R91031;34 Display can detect host T29 support using I2C
3 T29_LSFO=0> 7 {PIO0_2/SSEL/CT16B0_CAPO R/PIOL_2/AD3 |- —ugp I29 A HV EN R AN 129 _A_HV_EN oD > ©5 pull-ups on ML<3>. U9390 AUX defaults to DP mode
" —I2C T29AMCU SCL s o100 4/sc1 (00 (IPU) SWDIO/PIOL_3/AD4 [12 qgm T29 A UC ADDR 64 e hecause 100-ohm pull-downs would defeat DP Sink's
_ 20 o DP_A_EXT HPD )
a, =I2C_T29AMCU_SDA s |p100_5/5DA (00) PIO1_4/AD5/WAKEUP -y 42 64 Ee
=T29_WAKE_L: o5 (IN)—L29DPA HPD g 10/p700_6/SCK PIO1_6/RXD |2 agm T29 A LSX P2R P2R = Plug to Receptacle
Desktops use PCIe WAKE# eseas 129 A BIAS 111p100_7/CTSH# PTO1_7/TXD 24wy 129 A LSX R2P R2P = Receptacle to Plug W e SeCoS AL
3 T29 LSOE<0> 12 ¥ Y 6 T29_LSEO<1>
Mobiles use S4 WAKE# Q=== @m——>{PIO0_8/MISO/CT16B0_MATO  PIOl_8/CT16B1_CAPO .= Yeus K Di 1 PoTr T2 A .
2 T29 LSOB<1> 13 {pT00_9/MOSI/CT16B0_MAT1 12¢ Addr ‘R9339 splayPort/ 3 MUXing
=T29 WAKE L o - :
SWCLK/PIO0_10/SCK/CT16B0_MAT2 (0D) M
29 MCU INT L palle — - 0x26/0x27 (Wr/Rd) 5% 051-8870 | D
18 QU122 MCU_INT L e 15 R/PTO0_11/ADO (D) THRM XTALIN [ 1 1 17200 Apple Inc.
vSs PAD R9335 R9336 e o
] B o g{ 1:)1( 2 3.13.0
;;uw ;;uw NOTICE OF PROPRIETARY PROPERTY:
5 201 5 201 THE INFORMATION CONTAINED HEREIN IS THE
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSESSOR AGREES TO THE FOLLOWING:
61 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 93 OF 109
R9330 provides pads for programming/debug of MCU, please make accessible. <L Il NOT TO REPRODUCE OR COPY IT
. . . . = III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
If project has space for 10-pin programming header it should be used. u IV ALL RIGHTS RESERVED 64 OF 75
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3.3V/HV Power MUX

Port A 3.3V Power Switch

PP3V3_SW_DPAPWR CRITICAL
o MIN_LINE WIDTH=0.38 MM D9425 CRITICAL
MIN NECK WIDTH=0.20 MM sowsnor-123 DP_PWR must be S4/S5 to support
VOLTAGE=3. 3V SI8409DB: 2 [ 1 .
wake from T29 devices.
. vds (max): -30V ~N U9480
Port A HV Power Switch Vgs (max): +/-12v i TES20650BY =pp3v3 sS4 ppaPuRsw ,
. . vgs(th): -1.4V 1 bur N5
Nominal Min Max Rds (on) 65mOhm @ 2.5V Vgs CRITICAL
IFLT 885mA  876mA  894mA (*) ) ° 9 Q9425 65 64 35 _T29 A HV_EN 3 4 =DPAPWRSW_EN am -
Id(max): 3.7A @ 70C SI8409DB
ILIM 935mA  925mA 1A (*) BGA
TFLT 18.3ms 13.4ms 26.7ms 3.3V/HV MUXed CRITICAL CRITICAL
TSD 4 2 24 ° ‘
, _=PPHV_SW_DPAPWRSW SN1010017 s 70ms - 235ms  724ms o - 1 C9485 c9481 ! 1.C9480 .|t coas?
20V Max 1l CRITICAL |4 (*) U9410 tolerance unknown 121 — 0.10F Z 7 T 22UF ——100uF
> . . e 16 .3v
. i vou'r[ 11 ] PpHV SW_DPAPWR CRITICAL R9425" Biocklng FET, ojf ° 3.3V Always S - ety 2 - * Sl
>3. casE-B2-su
R9416 2 TR 09410 1 4w { when source »3.4v
VOLTAGE=15v si R9424 5% or HV_EN high. L °
oSy % U9410 ! %Bﬁél NE R9427} P 1200 'R9426 'R9430
- 1 K 1K 4.7K T29_A_BIAS
201 SN1010017 — 10e 2™ 00K 12w ‘2| DPAPWRSW_P3V3_ON_L st %7 e e e
2 QFN 2 3w srp82L30AF 1720w o o Paon Paon
p DPAPWRSW_HVEN L R LeqEn* FLT*H15 603-1 TP DPAPWRSW FLT L Jéfz 201, 0.a70F 2;‘21 222: CRITICAL |3 1C9435
e ILT 7 DPAPWRSW_ILIM DEAPWR_ON L C €9424 - I I - A7 DPAPWRSW_P3V3_ ON 5 T ?‘;‘IUF
*
;%RTRY DPAPWRSW_VREF 402]'()!622";5“ UTUQ435 2 ig:—czkn
0201
DPAPWRSW_CT 9 CcT IFLT 8 DPAPWRSW_TIFLT ZXRE060A
GND THRM| 1 SOT353
'‘R9412 N PAD R9428 09430 (2L _¢P1109430 ‘ kB
1 1 1
0 ool <[ « R9410 RO411 21.5K DPAPWRSW_HV_DET R_L . R ssmonaTrmarE | | Souons7emars v, PGND __ GND
316w R 100 %%IOK /200 1 sorses | Kh > | Sorses xon - -
MF-LF 17200 1/20W 201 N CRITICAL ?97129 Q9424 E 1 — L _DPAPWRSW ON C &
L6z o . 212451 3 N MMDT3946X K X 1
cT> <RFLT <RLIM> = our_s e sorses M L CRY A R9437
201
U9426 2 : — - 2 %
IFLT = 200k RFLT = 885mA = ZXRE060A J DPAPWRSW HV DET L waon
/ €9426 * somss | B
Q9415 ILIM = 201k / RLIM = 935mA 0.10F —— NO STUFF
M3K15F" Tos GND _ PGND NO_STUFE
SSM3KISFV  ps i L 9429 uEE |
sop-vesu-ne | 4 TFLT = CCT * 38900 XSR-CERN 2 1 DPAPWRSW_NPN_E R910305
Kh N
1e
= TSD = CCT * 100000 09419 R9433" 'R9432 120w
220 10K 201
- DMB53D0OUV i
ot i s £ R9418 s s
e ™ sl Bleeder Resistor 07563 1K /20n Lrzow T29 A HV EN 56 64 6 DPAPWR_FB_DIV .
2.5V / 249 ohm = 10mA 5 DPAPWR_BLDR_B AN DPAPWRSW_HV DET 201, , 201 —
£ P = ~27mW ZXRE060A REF range: 0.595-0.605V (0.600V nominal) 5% 1
= R9419 s . : V20w 9436
549 4 Circuit threshold range: 3.363-3.439V (3.395V nominal) e a ok
2 DPAPWR_BLDR_E 6 e
WIN LINE WIDTH=020 MM 120w
=020 -
. MIN NECK WIDTH e y 09419 S
e .
= 201 DMB53DOUV
o 19400 DisplayPort/T29 A Connector
FERR-120-OHM-3A
65 61 36 [IN)—T29 A HV EN 2|6 =
! l_ p PP3V3RHV_SW DPAPWR_UF PP3V3RHV_SW_DPAPWR
Note: Bleeder active when FIN LING WIDTA-0.36 Mi FIN LINE WIDTH-0.36 Mi —— -
. MIN NECK WIDTH=0.20 MM 0603 MIN NECK WIDTH=0.20 MM Circuit threshold range: 2.877-2.941V (2.903V nominal)
DPAPWRSW_HV_DET is 9400 | vorTAGE-TSV VOLTAGE=15V 4
s o1 s [E)—T29 A BIAS CUQAII(?FO HIGH and T29_A HV_EN S 5 010r —— N> voTD-TRUE C09 1[?F5 R9405
. . Py — . 12
y e is Low. ' sov GND_DPACONN_1 1||2 cND DPAL R 2 GND_ VOID=TRUE
o MIN LINE WIDTH=0.38 MM -
Tos MIN NECK WIDTH=0.20 MM 10 o (Both C’s)
e == = VOLTAGE=0Y 6.3V " 9470 ||
X - = T29 Dir DP Dir CRITICAL DP Dir T293Bir 201 [Z0s v | _T29DPA ML C P<0> am s
0.47UF CeR-XSR-1
72 64 T29_D2R_C_P<0> > - J9400 > > 2 T29DPA_ML_P<0> c9471 L 201 T29DPA_ML_C_N<0> am o 7
PLACE_NEAR=C9450.1:2mm 72 o1 (QUM—T29_D2R C N<O> Pl P MDP-K21-K78 P & 72 T29DPA ML _N<0> & 1= =
- - F-RT—TH - - 0.47UF CERM-X5R-1
'R9490 GND_VOID=TRUE GND_VOID=TRUE L 29: TX 0 201
5t R9494’ 'R9495 s GNp_vorp=TRUE GNp_vorp=TRUE
Lzow X X C9406 'R9470 'R9471
st e
201 120w % § 220w 5 onp_voro-zrus 0 o LUF R9406 470K
129 A BIAS R 201, L 20 " OHOT_PLUG_DETECT  GND O~ GND_DPACONN 7 1 || 2GND DPA7 R 1 2 -
38
. 4 loconrIcl i rANEOP O o e wmmeg e | A
- O CONFIG2 ML_LANEON O VOLTAGE=0Y 63 1z
o O GND GND O+ 201 201 r
<3> <1>
o CO)—I29_A BIAS D2RP1 72 64CET)—L29DPA_ML_P<3 G - " QML_LANE3P 1, 1ANE1P O o= o= T29DRR ML Pl < ¢+ 7
72 64 (ETy—T29DPA ML N<3> e - o OML_LANE3N M1, LANEIN O . - - T29DPA ML, N<1> D«
T29_ A BIAS D2RN1 T29: Unused
s D n QO GND GND O 1 T29: LSX_R2P/P2R (P/N)
SIGNAL_MODEL=EMPTY o QAUX_CHP ML_LANE2P O 2 B
CRITICAL 18 | 5aux_can ML_LANE2N O+~
20 - 19
R9498" 'R94 L9498 DP_PWR
9498 9499 srmar_moppL-mePTY 650NH-5%—0.430MA~0 . 0520HM £ Sl RETURN O
2.2K 2.2K = GND_VOID=TRUE
5o 5 s (YY) cve_vorp-taue
SIGNAL_MODEL=EMPTY 17200 1/200 SHIELD PINS J (Both C's)
e e
20 0603 c9472 K
GNDivoID:TRS;{:lZ zzzgl‘mivolnz’rnulz D9498 SIG?AL’MOD;L raoEm P~ o in k H 0.470F [ v L_T29DPA ML_C_P<2> am s
72 o (OUT}—L29_D2R_C_P<l> I BAR90—02LRH e | > T29DPA_D2R1_AUXCH P - P - @=— 12 T29DPA ML, P<2> C947.3 Bt DT —T29DPA_ML_C_N<2> am e
<1> <2>
72 64 @ T29 D2R_C_N<1 Y D9499 N 2 f 72 T29DPA_D2R1_AUXCH N = P = = 72 T29DPA MI,_N<2 0.470F II é:;n,x;n,,
BAR90-02LRH TSLP-2-7 CRITICAL l T29: TX 1 201
CRITICAL 19499 R9142 02 = PR GND_VOID=TRUE GND_VOID=TRUE
I k. . 650NH-5%-0.430MA-0.0520HM — IAAA A T29DPA HED R 19408 'R9472 'R9473
(Both L’s) FERR-120-OHM-3A 470K 470K
0603 GND_VOTD=TRUE R9401 GND_DPACONN_19 | ) 20w 200
72 61 B> DP_A_EXT AUXCH P SIGNAL_MODEL=EMPTY MIN_LINE WIDTH=0.38 MM ME ME
— 12 MIN NECK WIDTH-0.20 MM 0603 , 200 , 200
72 54@ DP_A_EXT AUXCH N 2 VOLTAGE=0V
1/2om R9408 1
C9498 ! 1 C9499 e alz , .
30pF —— —— 30pF 9402 * 201 AN 470k R’s for ESD protection
sov L sov 0.01UF — A on AC-coupled signals.
o ceru o8 —— e =
02 102 v, 201
102
64 T29DPA_HPD
SYNC MASTER=K78 MLB SYNC DATE=12/07/201
o T29DPA_CONFIG1 RC DP Source must pull ‘Ro441 I!E!!mﬂ- T —
: : R
down HPD input with .
64 T29DPA_CONFIG2_RC o P 100K DisplayPort/T29 A Connector
greater than or equal s?
/20w
to 100K (DPvl.la). e
1 1 -
R9452 R9451 9494 : : c9495 L Apple Inc. 051-8870 | D
5% 5 Sink HPD range: ® 3.13.0
1/20W 1/20W — h h
High: 2.0 - 5.0V =
201, 0 o1 o1 J NOTICE OF PROPRIETARY PROPERTY:
Low: 0 - 0.8V
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II NOT TO REPRODUCE OR COPY IT
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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 66

WIN_LINE NIpTH-0.4 mn
F9700 . N NECK TOT-0. 25 THERE IS A SENSE RESISTOR BETWEEN
3AMP-32V-467 VOLTAGE=12.6.
2 PPBUS_SW_LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED IN T-BONE FOR ACOUSTICS
=PPBUS SO LCDBKLT : : PPBUS SO _LCDBKLT FUSED - 50 =
HIN_LINE_WIDTH=0.4 mm o AND PPBUS_SW_BKL *PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE.
s03-ar l ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT
BOTTOM c9782 *
0.10F —— - , _=PP5V_S0_BKL PLACE_NEAR=L9701.2:3mm
- CRITICAL CRITICAL
P L9701
15UH-2.8A D9701
LCDBKLT EN DIV PLACE_NEAR=US701.A5: 3mm
s _=PPBUS_SW_BKL ! | B PPBUS_SW_LCDBKLT PWR_SW 1 N 2 o - . PPVOUT_SW_LCDBKLT 66
CRITICAL MIN_LINE_WIDTH=0.5 MM M: LINE_WIDT! .5 MM
9712 1 L c9713 PINBOSIT-SM MIN NECK WIDTH=0.375 MM = CRITICAL CRITICAL  MIN NECK WIDTH=0.375 MM
'R9789 VOLTAGE=50V _ RB160M-60G 1 1 i VOLTAGE=50V
10UF 0.1UF SuITCH NopE-TRUE C9796 Cc9797 C9799
108 10% = 220PF —— 10UF 10UF
25v 25v 10% —— 1o% 10%
xs5r 2 2 xsr 2 50V 2 50V 2 50V
805 402 X7R-CERM SR X5R
402 1210-1 1210-1
PLACE_NEAR=L9701.1:3mm PLACE_NEAR=L9701.1:3mm 701,205
PLACE_NEAR=D9701.2:5mm
PLACE_NEAR=D9701.2:3mm
- PLACE_NEAR=U9701.D1:5mm PLACE_NEAR=U9701.D1:3mm
9707 |E“ C9710 * 1C9714
SSM6N1SFEAPE 1UF —/— —— 0.01UF
e | K R gLn
25v 1ov
1 X5R 2 xsm XW9720
603-1 201 sm
PPVOUT_SW_LCDBKLT FB L 542
.l s , _=PP3V3_S0_BKL_VDDIO COLTAGE=50V
. MIN LINE WIDTH=0.1 MM PLACE_NEAR=C9797.1:5mm
s LCD BKLT EN PLACE_NEAR=U9701.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 | vsyNC sw_o| Bt
ow 1|2 BKLT : PROD
c2 =
R9741 BEL FLTR 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
& WIW LN WIDT-0-5 mm A4 o>
st <l MIN NECK WIDTH=0.20 mm £
“ =I2C BKL_ 1 SCL 1/200 BKL_FSET B4 | FSET 116w
o e sotrom  MELF
02
R9757 2o BKL_SCL 23 | serk
0 ouT1| 5 BKL ISEN1 BKLT : PROD
“ =I2C BKL_1 SDA 1 2 201 BKL_SDA D4 | spa
<D , AN\ ouT2| PS5 __ BKL_ ISEN2 R9718
Addr: 0x58(Wr)/0x59(Rd 5%
(Wr) (Rd) B BKL PWM 24 | pum ouT3| €5 BKL_ISEN3 PLACE_NEAR=U9701.D5: 10mm A0, LED RETURN 2
e 563
201 1 /\/\/\/z . BKL_EN 23 | N ouT4| E3  BRL ISEN4 MIN LINE WIDTH=0.5 mm NV MIN_LINE WIDTH=0.5 mm oD
MIN NECK WIDTH=0.20 mm ) MIN NECK WIDTH=0.20 mm
66 s _PPBUS_SW_LCDBKLT_PWR 1 ouTs| 2 BKL_ISENS5 R 116w R
R973 TP_BK[, FAULT c3 | pauLT BOTTOM ME-LF
200K R9715 [PLACE_STDE=BOTTOM ouTe| B! BKL ISEN6 402
1%
17200 100K == BKLT : PROD
e 18
2] = n n
R9704 ot Lrzow A A Al R9719
33 PLACE_NEAR=U9701.C5:10mm 0
s LCD_BKLT PWM 1 2 220t Z & 58 - AAN LED RETURN 3 oD ¢ o
m VVV 1 MIN LINE WIDTH=0.5 mm MIN_LINE WIDT
i - ok - MIN NECK WIDTH=0.20 mm . MIN_NECK_WIDT!
W wm=9 . 2 H 2 bl ! |
e 1c9704 = e = E e e sorrow et
201 1 33F see| spec for others 07
T 3% I_LED=20.3mA BKLT : PROD
B !
NP0-COG 1. 1 1.
201 R9755 R9716 R9714
10K 90.9K 18.2K PLACE_NEAR=U9701.E3:10mm
s fry 18 - LED_RETURN 4 oo ¢ 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
201 201 201 XW9710 e
2 2 2 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) . .
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 Mi;';"
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
ISYNC MASTE: K78 MLB SYNC DATE: 1/16/201])
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 . j
. 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<} 3.13.0
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CPU Signal Constraints CPU Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP e
ELECTRICAL_CONSTRAINT_SET emvsTCRL seacriG
cpu_sos . =50_onm_se =50_onm_s =50_onm_se =50_onm_se =STANDARD —~sTaNDARD
[CO—DMI_s2) PCTIE_85D PCIE DMI_S2N P<3:0> ..
cpu_sss . —55_omM_sE —55_omM_sE —55_OmM_SE —55_OmM_SE —STANDARD —STANDARD CO—DMI_s2n PCIE_85D PCIE DMI_S2N N<3:0> ..
DMT_N2S PCTE_85D PCIE DMI_N2S_ P<3:0> ..
cpu_27pas . =27pa_om_sE ~2794_omm_se —2704 - | — = =
— — — o TR om SE i i CO—DMIN2s PCTE_85D PCIE DMI_N2S_ N<3:0> s 17
cPU_xDP_BEM o, BoTTOM 100 MIL 100 mMIL 100 MIL 100 MIL —~sTaNDARD —~sTaNDARD —>_e01_nama BOTE gD [ FDI_DATA_P<7:0> .
cPU_xDP_BRM . —cpu_s08 —cpu_s08 —cpu_s08 —cpu_s08 —cpu_s08 —cpu_s08 [O—ERL DaTa PCIE_85D PCIE FDI DATA N<7:0> ..
CPU_508 CPU_AGTL FDI_FSYNC<1..0> ..
NOTE: CPU_XDP_BEM physical constraint is to prevent routing on outer layers. = = =
PR PR physieal constra ° o preve outang on outer fayers [— CPU_50S CPU_AGTL FDI _TLSYNC<] Q 917 I)
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target impedance. = = =
[— CPU_50S CPU_AGTL. FDI_INT .
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
— — - - O CRU_BECT CPU_50S PCTE CPU_PECI 10 19 41
cpu_aoL . —~sTaNDARD B cpu_aorL Top, BoTTOM -2x_p1ELECTRIC 2
CO—RM_SYNC CPU_50S CPU_AGTL PM_SYNC 10 17
cpu_smrr . 8 wiL B = = =
— [CO—BM_MEM_PWRGD CPU_50S CPU_AGTT. PM_MEM_PWRGD 10 17 26
cru_conp . 20wz B
cpu_tte . =2:1_spAcING 2
[— CPU_508 CPU_ITP XDP_DBRESET L 10 23 25
cpu_veesense . 25 wiL B
CPU_50S CPU_ITP XDP_CPU_PRDY_L 10 23
ignals with impedance requirements are 50-ohm single-ended. = = =
Most CPU signals witl pedance requirements are 50-ol single-ended : ORI s0S CPU_ITP. XDP CPU PREO I, 1o 2
Some signals require 27.4-ohm single-ended impedance. = =
PM_EXT TS_L<0>
SOURCE: Huron River SFF DG (DG-438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7 = CRU_20S CRU_AGTL rem—
[ — CPU_50S CPU_AGTT. PM_EXT TS _L<1>
PCI-ExXpress [CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<0> 10
i [CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<1> 10
PHYSICAL_RULE_SET LAYER gﬁLEXY‘Eg‘,’TE MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—CRU_SM_RCOMP CPU_27P4S CPU_COMP CPU_SM_RCOMP<2> 10
[— CPU_508 CPU_TITP CPU_CFG<11..0> o 23
PCIE_85D B =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF = =
[ CRU_CATERR L CPU_50S CPU_AGTT. CPU_CATERR_L 10
CLK_PCIE_90D . =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF [— CPU_50S CPU_AGTT. CPU_VCCIO_ SEL 12
[ CRU_PROCHOT I CPU_50S CPU_AGTT. CPU_PROCHOT_L 10 42 57
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—CRU_PHRGD CPU_50S CPU_AGTT. CPU_PWRGD 10 19 23
pCIE . =3X_DIELECTRIC 2 pCIE TP, BOTTOM ~4X_DIELECTRIC 2 [CD—RM_THRMTRIP L CPU_50S CPU_8MTT. PM_THRMTRIP_L 10 19
cLK_pc1E . 20wz B
- O DMI_CIK100M CLK_PCTIE_90D | CLK _PCTE DMI_CLK100M CPU P 10 16 C
[CO—DMI_CLK100M CLK_PCIE_90D | CIK PCIE DMI_CLK100M CPU_N 10 16
SOURCE: Huron River SFF DG (DG-438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7 [CO—DRBLL_REF_CLK120M CLK_PCTE_90D | CILK PCIE DPLL_REF_CLKP 10 16
[CO—DBLL_REF CLK120M CILK_PCIE 90D | CLK PCTE DPLL_REF_CLKN 10 16
[CO—LTRCRU CLK100M CLK_PCTIE_90D | CLK PCTE ITPCPU_CLK100M P 10 16
[CO—LTRCRU_CLKI00M CLK_PCTIE_90D | CLK PCTE ITPCPU_CLK100M N 10 16
[CO—LTRCRU CLK100M CLK_PCTE_90D | CLK PCTE ITPXDP_CLK100M P 16 23
[ LTRCRU CLK100M CLK_PCTE_90D | CLK_PCTE ITPXDP_CLK100M N 16 23
O LTRCRU CLK100M CLK_PCTE_90D | CLK _PCTE XDP_CPU_CLK100M P 23
[CO—LTRCRU CLK100M CLK_PCTIE_90D | CLK _PCTE XDP_CPU_CLK100M N 23
[— CPU_27P4S CPU_COMP EDP_COMP 5
[— CPU_27P4S CPU_COMP CPU_PEG_COMP o
—
[— DP_TDT CPU_50S CPU_ITP XDP_CPU_TDI 10 23
[— DP_TDQ CPU_50S CPU_ITP XDP_CPU_TDO 10 23
[— DP_TMS CPU_50S CPU_ITP XDP_CPU_TMS 10 23
[— DP_TCK CPU_50S CPU_ITP XDP_CPU_TCK 10 23
[— DP_TRST T CPU_50S CPU_ITP XDP_CPU_TRST_ L 10 23
[CO—XDR_BERM_L CPU_XDP_BPM | CPU_ITP XDP_BPM I<7..0> 10 23
[CO—XDR_EBRM R T, CPU_50S CPU_ITP CPU_CFG<15..12> 9 23
[ —‘Esa_ceumsT L) CPU_50S CPU_ITP XDP_CPURST_L 23
CPU_vcCsA_vID<0>
[CO—CRU_VCCAXG_SENSE CPU_27P4S cpy_vcesense | CPU_VCCSENSE_P 12 57 CPU_VCCSA_VID<1> B
[CD—CRU_VCCAXG SENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCSENSE_N 12 57
[ CRU_VCCSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCCIOSENSE_P 12 50
[CO—CRU_VCCSENSE CPU_27P4S cpu_vecsensk | CPU_VCCIOSENSE N 12 50
[CO—CRU_VCCAXG SENSE CPU_27P4S cpu_vecsensk | CPU_AXG SENSE_P 12 57
[ —CRU_VCCAXG_SENSE CPU_27P4S cpu_vecsenNsy | CPU_AXG_SENSE_N 12 57
[CO—CRU_VALSENSE CPU_27P4S cpu_vecsensk | CPU_VDDO _SENSE_P 12
[ CRU VALSENSE CPU_27P4S cpu_vecsensk | CPU_VDDO_SENSE N 12
[ CRU VALSENSE CPU_27P4S cpu_vecsenNsk | CPU_AXG VALSENSE P B
[ CRU VALSENSE CPU_27P4S cpy_vecsense | CPU_AXG VALSENSE N B
[CO—CRU VALSENSE CPU_27P4S cpu_vecsenNsk | CPU_VCC _VALSENSE_P B
[ CRU _VALSENSE CPU_27P4S cpu_vecseNsk | CPU_VCC VALSENSE N B
—
CPU_VIDALERT L
D (‘PﬂquTnRTF‘R'T‘iT K‘P"irlﬂ': K‘P"ﬁ(‘()MP h— — 12 57
: (‘P"ﬁQVan(‘TK K‘P"irlﬂ': K‘P"ﬁ(‘()MP CPU—VIDSCLK 12 57
: (‘P"ﬁQVan()ﬂ'l" K‘P"irlﬂ': K‘P"ﬁ(‘()MP CPU_VIDSOUT 12 57
CPU Constraints
= BCTE 85D pCIE PEG_R2D_P<15..0>
[— PCTE_85D PCIE PEG_R2D_N<15..0> 051-8870 D
= BCTE_85D PCIE PEG_R2D_C_P<15..0> . Apple Inc.
[— PCTE_85D PCTE PEG_R2D_C_N<I15 0> s ® 3.13.0
= ROLE_ASD ROLE PEG_DZR_P<15..0> ° NOTICE OF PROPRIETARY PROPERTY - -
[ PCIE_ 85D PCIE PEG_D2R_N<15..0> 8 )
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THE POSESSOR AGREES TO THE FOLLOWING:
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Memory Bus Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
EM_375 - =37_om_se =37_om_se -37_onm_s -37_onm_s —~sTaNDARD —~sTaNDARD
EM_a0s . ~40_onm_sg ~40_onm_s ~40_onm_sg ~40_onm_s —~sTaNDARD —~sTaNDARD
EM_555 - =55_omi_se =55_om_se -55_onm_s -55_onm_se —~sTaNDARD —~sTaNDARD

MEM_72D

. =72_omM_pIFF

=72_oHM_DIFF

=72_oHM_DIFF

=72_oHM_DIFF

=72_oHM_DIFF

=72_omM_DIFF

MEM_505 ToP, BOTTOM ¥ =50_omm_sE =50_omm_sE =50_omm_sE ~STANDARD ~STANDARD
MEM_85D ToP, BOTTOM ¥ =85_onm_DIFF =85_onm_DIFF =85_onm_DIFF =85_onm_DIFF =85_onm_DIFF
MEM_505 Irst3, 1584, TSL9, TSL10f ¥ =50_omm_sE =50_omm_sE =50_omm_sE =~STANDARD ~STANDARD

MEM_85D Irst3, 1584, TSL9, TSL10f ¥ =85_onm_DIFF =85_onm_DIFF =85_onm_DIFF =85_onm_DIFF =85_onm_DIFF

Memory to Power Spacing

NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
wEM_CLK wEM_pWR . wem_zeR
Spacing Rule Sets e wEM_pWR . R
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT MEM_CMD MEM_PWR * MEM_2PWR
wEM_crxzcLK . 0.6 w1 : wem_oATA wEM_pWR . wem_zeR
MEm_crRIZCTRL . 0.2 wi : nEM_DOS wEM_pWR . wem_zeWR
[p— . 0.2 wi :
wen_cupzchp . 0.2 M : Memory to GND Spacing
MEM_DATA2DATA * 0.14 MM ? NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
wEM_DOS200S . 04w 2 wEM_CLK oo . wEm_zGND
MEM_NMENZOTHERMEN . 04w : e oo . wEm_2GND
wem_zeWR . [ — : wem_cuo oo . wEm_2GND
wEm_2GND . [— : wEm_oATA oo . wEM_2GND
NEm_z0mAER . 0.6 2 wEM_DOS o . wEm_zGND
Memory Bus Spacing Group Assignments
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
wEM_CLK wEM_CLK . MEM_CLK2CLK wem_cHp wEM_CLK . MEN_NMENZOTHERMEN
wEM_CLK e cre, . MEN_NMENZOTHERMEN wem_cHp e . [p—
wEM_CLK wem_cHp . MEN_NMENZOTHERMEN wem_cHo wEm_cHp . wEM_cHp2CHD
wEM_CLK wEm_oATA . MEN_NMENZOTHERMEN wem_cHp wem_oATA . MEM_NMENZOTHERMEN
wEM_CLK yEM_DOS . MEN_NMENZOTHERMEN wem_cHp wEw_DOS . MEM_NMENZOTHERMEN
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
e wEM_CLK . MEM_NMENZOTHERMEN wEm_oATA wEM_CLK . MEN_NMENZOTHERMEN
e e . MEM_crRIZCTRL wem_oATA e . MEM_NMENZOTHERMEN
e wem_cHp . [p— wEm_oATA wEm_cHp . MEM_NMENZOTHERMEN
e wEm_oATA . MEN_NMENZOTHERMEN wem_oATA wem_oATA . MEM_DATAZDATA
e wEM_DOS . MEN_NMENZOTHERMEN wEm_oATA wEw_DOS . MEM_NMENZOTHERMEN
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
wEM_DOS wEm_cx . MEN_NMENZOTHERMEN wEM_CLK . . NEm_z0mHER
wEM_DOS e cre, . MEN_NMENZOTHERMEN e . . NEm_z0mHER
wEM_DOS wem_cHo . MEN_NMENZOTHERMEN wem_cHp . . NEm_z0mHER
wEM_DOS wEm_oATA . MEN_NMENZOTHERMEN wem_oATA . . NEm_z0mHER
wEM_DOS wEM_DOS . wEM_DOS200S sEM_DOS . . NEm_z0mHER
Need to support MEM *-style wildcards!
DDR3: Sandybridge SFF 2C when routed on Type-3 (Through hole) should follow rPGA guidelines
per Huron River SFF DG revl.0 (#438297).
oS intra-pair matching should be within 0.127mm, no i ir matching r "

DO to DOS matching per byte lane should be within 0.127mm.

DOS to clock matching should be within [CLK-63.5mm] and [CLK+38.lmm].

CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.0508mm.

CONTROL signals should be matched within [CLK-2.54mm] to [CLK+0.0mm] of CLK pairs.

A/BA/CMD signals should be matched within [CLK-12.7mm] to [CLK+12.7mm] of CLK pairs A/BA/CMD signals to each other should match within 5.08mm.

DO/DOS/A/BA/cmd signal spacing is 4x dielectric, CLK is 5x dielectric.

Maximum length of any signal from die pad to SODIMM pad is 119.83mm, from procesor ball to SODIMM pad is 88.9mm.

SOURCE: Huron River Platform DG, Rev 1.01 (#436735), Section 2.5

Memory Net Properties

ELECTRICAL_CONSTRAINT_SET

PrvsICAL

spacTNG

1

1

1

1

1

1

1

1

1 27

1 27

1 27

1 27

1 27

1 27

27 28

27 28

27 28

27 28

28 32

28 32

28 32

28 32

28 32

28 32

11 29

11 29

11 29

11 29

11 29

11 29

29 30

29 30

29 30

29 30

30 32

30 32

30 32

30 32

30 32

30 32

32

32

32

32

O MEM A _CLK MEM_72D MEM_CLK MEM_A_CLK P<5..0>
O MEM A CIK MEM_72D MEM_CLK MEM_A_CLK N<5..0>
O MEM A _CTRI MEM_55S MEM_CTRI. MEM_A_CKE<3..0>
O MEM A _CTRI MEM_55S MEM_CTRI. MEM_A_CS_L<3..0>
[CO—MEM_A_CTRI MEM_55S MEM_CTRL MEM_A_ODT<3..0>
CO—MEM A CMD MEM_55S MEM_CMD MEM_A_A<15..0>
[CO—MEM A _CMD MEM_55S MEM_CMD MEM_A_ BA<2..0>
O MEM A CMD MEM_55S MEM_CMD MEM_A_RAS_TL

O MEM A CMD MEM_55S MEM_CMD MEM_A_CAS_TL

O MEM A CMD MEM_55S MEM_CMD MEM_A_WE_L
[CO—MEM_A_DQ_BYTEQ MEM_50S MEM_DATA MEM_A_DOQ<7..0>
[CO—MEM_A_DQ _BYTE] MEM_50S MEM_DATA MEM A _DQ<15..8>
[CO—MEM _A_DQ_BYTE2 MEM_50S MEM_DATA MEM_A_DQ<23..16>
[CO—MEM_A_DQ_BYTE3 MEM_50S MEM_DATA MEM_A _DQ<31..24>
[CO—MEM_A_DQ_BYTE4 MEM_50S MEM_DATA MEM_A_DO<39..32>
[CO—MEM_A_DQ_BYTES MEM_50S MEM_DATA MEM_A_DQ<47..40>
[CO—MEM_A_DQ_BYTEG MEM_50S MEM_DATA MEM_A_DQ<55..48>
[CO—MEM A _DQ_BYTEZ MEM_50S MEM_DATA MEM_A_DQ<63..56>
O MEM A _DOSO MEM_85D MEM_DQS MEM_A_DQS_P<0>
[CO—MEM A _DOSO MEM_85D MEM_DQS MEM_A_DQS_N<O0>
[CO—MEM_A_DOS1 MEM_85D MEM_DQS MEM_A_DQS_P<1>
O MEM A _DOS1 MEM_85D MEM_DQS MEM_A_DQS_N<1>
O MEM A _DOS2 MEM_85D MEM_DQS MEM_A_DQS_P<2>
[CO—MEM A _DQS2 MEM_85D MEM_DQS MEM_A_DQS_N<2>
[CO—MEM A _DOS3 MEM_85D MEM_DQS MEM_A_DQS_P<3>
[CO—MEM A _DOS3 MEM_85D MEM_DQS MEM_A_DQS_N<3>
[CO—MEM A _DOS4 MEM_85D MEM_DQS MEM_A_DQS_P<4>
[CO—MEM A _DOS4 MEM_85D MEM_DQS MEM_A_DQS_N<4>
[CO—MEM A _DOSS MEM_85D MEM_DQS MEM_A_DQS_P<5>
O MEM A _DOSS MEM_85D MEM_DQS MEM_A_DQS_N<5>
[CO—MEM A _DOS6 MEM_85D MEM_DQS MEM_A_DQS_P<6>
[CO—MEM_A_DQS6 MEM_85D MEM_DQS MEM_A_DQS_N<6>
O MEM A _DOS7 MEM_85D MEM_DQS MEM_A_DQS_P<7>
[CO—MEM A _DOS7 MEM_85D MEM_DQS MEM_A_DQS_N<7>
[CO—MEM B CLK MEM_72D MEM_CLK MEM_B_CLK P<5..0>
O MEM B CIK MEM_72D MEM_CLK MEM CLK_N<5..0>
O MEM B_CTRL MEM_55S MEM_CTRI. MEM_B_CKE<3..0>
O MEM B_CTRI MEM_55S MEM_CTRI. MEM_B_CS_L<3..0>
O MEM B_CTRI MEM_55S MEM_CTRI. MEM_B_ODT<3..0>
O MEM B CMD MEM_55S MEM_CMD MEM_B_A<15..0>
O MEM B CMD MEM_55S MEM_CMD MEM_B_BA<2..0>
[CO—MEM_B_CMD MEM_55S MEM_CMD MEM_B_RAS_TL

O MEM B CMD MEM_55S MEM_CMD MEM_B_CAS_TL

O MEM B CMD MEM_55S MEM_CMD MEM_B_WE_L

[CO—MEM B _DQ_BYTEQ MEM_50S MEM_DATA MEM_B_DOQ<7..0>
[CO—MEM B _DQ BYTE] MEM_50S MEM_DATA MEM_B_DQ<15..8>
[CO—MEM B _DQ_BVTE2 MEM_50S MEM_DATA MEM_B_DQ<23..16>
[CO—MEM B _DQ_BYTE3 MEM_50S MEM_DATA MEM_B_DQ<31..24>
O MEM B _DQ_BYTE4 MEM_50S MEM_DATA MEM_B_DQ<39..32>
[CO—MEM B _DQ_BYTES MEM_50S MEM_DATA MEM_B_DQ<47..40>
[CO—MEM_B_DQ_BYTEG MEM_50S MEM_DATA MEM_B_DQ<55..48>
[CO—MEM B _DQ _BYTEZ MEM_50S MEM_DATA MEM_B_DQ<63..56>
[CO—MEM B _DOSO0 MEM_85D MEM_DQS MEM_B_DQS_P<0>
[CO—MEM B _DOSO0 MEM_85D MEM_DQS MEM_B_DQS_N<O0>
[CO—MEM B _DOS1 MEM_85D MEM_DQS MEM_B_DQS_P<1>
[CO—MEM B _DOS1 MEM_85D MEM_DQS MEM_B_DQS_N<1>
O MEM B _DQS2 MEM_85D MEM_DQS MEM_B_DQS_P<2>
[ MEM B _DOS2 MEM_85D MEM_DQS MEM_B_DQS_N<2>
[CO—MEM B _DOS3 MEM_85D MEM_DQS MEM_B_DQS_P<3>
[CO—MEM B _DOS3 MEM_85D MEM_DQS MEM_B_DQS_N<3>
O MEM B _DOS4 MEM_85D MEM_DQS MEM_B_DQS_P<4>
O MEM B _DOS4 MEM_85D MEM_DQS MEM_B_DQS_N<4>
[CO—MEM_B_DOS5 MEM_85D MEM_DQS MEM_B_DQS_P<5>
[CO—MEM B _DOSS5 MEM_85D MEM_DQS MEM_B_DQS_N<5>
O MEM B _DOS6 MEM_85D MEM_DQS MEM_B_DQS_P<6>
[CO—MEM B _DOS6 MEM_85D MEM_DQS MEM_B_DQS_N<6>
[CO—MEM B _DOS7 MEM_85D MEM_DQS MEM_B_DQS_P<7>
O MEM B _DOS7 MEM_85D MEM_DQS MEM_B_DQS_N<7>

[ — MEM_PWR PP1V5_S3RS0

[— MEM_PWR PP1V5_sS3

[ — MEM_PWR PPOV75_S3_MEM VREFCA A
[ MEM_PUR PPOV75_S3_MEM_VREFDQ_A

7

7

27 28 29 30 31

9 27 28 29 30 31
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Digital Video Signal Constraints PCH Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP W vee
ELECTRICAL_CONSTRAINT SET PuvsTca seacriG
op_ssD . =85 _onm_pIEF =85 _onm_pIEF =65_omm_pIFF =65_omm_pIFF ~85_onm_p1FF ~85_onm_p1FF — =
CO—DbeML DP_85D DISPTAYPORT | DP_IG ML_P<3..0> s
Lvps_90p . =90_omm_p1er =90_onm_p1er =90_orm_p1FF =90_orm_p1FF =90_onm_p1Fr =90_onm_p1FF > _neur Dp_san DrspravporT | DP IG ML N<3..0> .
[CO—DB_EXTA AUXCH DP_85D prseraveorT | DP_IG_AUX CH_P N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—DB_EXTA_AUXCH DP_85D DIsprAYPoRT | DP_IG AUX CH N s
DISPLAYPORT . =3x_DIELECTRIC 2 DISPLAYPORT TP, BOTTOM ~4x_DIELECTRIC 2 [CO—LuDS_IG A CLK LVDS_90D LVDS LVDS_IG A CLK P
_ B [CO—L¥DS_IG A CIK LYDS_90D LYDS LVDS_IG_A_CLK_N
il . T prmRene ’ s Tor pomon Tix preRReTRIe : [O—L¥DS_IG A _DATA LYDS_90D LYDS LVDS IG A DATA P<2..0>
LVDS intra-pair matching should be 5 mils. Pairs should be within 100 mils of clock length. [ LYDS TG A DATA LVDS_90D LYDS LVDS _IG A DATA N<2..0>
DisplayPort/TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. [— LVDS_90D LVDS LVDS _IG_A_DATA_ P<3> o
DIsplayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ — LYDS_90D LVDS LVDS _IG_A_ DATA_ N<3> N
Max length of LVDS/DisplayPort/TMDS traces: 12 inches. [— LYDS_90D LYUDS LVDS _IG B _DATA P<3..0> .,
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Sections 2.5.3 & 2.5.4. [— LVDS_90D LUDS LVDS _IG B DATA N<3..0>
[— LYDS_90D LYDS LVDS_IG_B_CLK_P N
SATA Interface Constraints D LYDS_90D LUDS LVDS_IG B_CLK N N
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
sata_s00 . =90_onm_p1er =90_omm_p1er =90_orm_p1FF =90_orm_p1FF =90_onm_p1er =90_onn_p1Fr = sara_aon cara SATA_HDD_R2D_C_P o
[— SATA_90D SATA SATA_HDD_R2D_C_N 16 38
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—SATA_HDD _R2D SATA_90D SATA SATA_ HDD_R2D_P 3
[CO—SATA_HDD _R2D SATA_90D SATA SATA_HDD_R2D_N 6 38
sata . ~4x_pIELECTRIC B sata Top, BoTTOM -3x_pIELECTRIC B = _sara_mon noe sara_aon aTa SATA HDD D2R P o
SATA_1cOMP . 8 ML 2 [CO—SATA_HDD _D2R SATA_90D SATA SATA_HDD_D2R_N 16 38
. [— SATA_90D SATA SATA_HDD D2R _C_P 6 38
SOURCE: MCP79 Interface DG (DG-03328-001_vOD), Section 2.7.1. = saTa_90n - SATA HDD D2R C N o
USB 2.0 Interface Constraints g : :2—::: : :2 g:gi—ggg—igg—g—f\; :2:
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SATA_ODD _R2D SATA_90D SATA SATA_ODD_R2D_P
[CO—SATA_ODD_R2D SATA_90D SATA SATA_ODD_R2D_N
PCH_USB_RBIAS . —~sTaNDARD 8 wiL 8 miL —~sTaNDARD —~sTaNDARD —~sTaNDARD = _sara_onn noe sara_aon cama SATA ODD D2R P .
use_85D . =85_onH_DIFF =85_OnM_DIFF =85_OnH_DIFF =85_OnH_DIFF =85_OnM_DIFF =85_OnH_DIFF [CO—SATA_ODD_D2R SATA_90D SATA SATA_ODD_D2R_N 16
[— SATA_90D SATA SATA_HDD_R2D_RC_P
[— SATA_90D SATA SATA_HDD_R2D_RC_N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = ATA 90D caTa SATA HDD D2R _RC D
usB . =2x_DIELECTRIC 3 usB 0P, BOTTOM =4x_DIELECTRIC 3 [— SATA_90D SATA SATA_HDD_D2R_RC_N
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.8
[CD—RCH_SATA_ICOMP SATA_TCOMP PCH SATAICOMP 16
[ USB_HUB1 UP USB_85D USB USB_HUB1_UP_P 18 24
[— USB_85D LSB USB_HUB1_UP_N 18 24
[CO—USB_HUB2 UP USB_85D USB USB_HUB2_UP_P 18 24
[— USB_85D LSB USB_HUB2_UP_N 18 24
[ USB_EXTA USB_85D USB USB_EXTA_P 20 30
[CO—USB_EXTA USB_85D USB USB_EXTA_N 24 38
[ USB_EXTB USB_85D USB USB_EXTB_P
[— USB_85D USB USB_EXTB_N
[CO—USB_EXTC USB_85D USB USB_EXTC_P
[— USB_85D USB USB_EXTC_N
[CO—USB_EXTD USB_85D USB USB_EXTD_P 6 24 40
[— USB_85D USB USB_EXTD_N 6 24 a0
[CO—USB_EXTD USB_85D USB USB_T29A_P s 24
[— USB_85D LSB USB_T29A_ N 5 20
[— USB_85D USB T29_A RSVD_P 5 64
[— USB_85D LSB T29_A_RSVD_N 5 60
[ USBE_CAMERA USB_85D USB USB_CAMERA_P 6 18 40
[— USB_85D USB USB_CAMERA N 6 18 40
O USB_CAMERA USB_85D USB USB_CAMERA_CONN_P
[ USB_85D USB USB_CAMERA_CONN_N
O USB_BT USB_85D USB USB_BT P 6 24 37
O USB_BT USB_85D USB USB_BT N 6 24 37
[ USB_TPAD USB_85D USB USB_TPAD_P 0
[— USB_85D USB USB_TPAD_N P
O UsB_IR USB_85D USB USB_IR_P
[— USB_85D USB USB_IR_N
[CO—USB_SDCARD USB_85D USB USB_SDCARD_P 24 33
[— USB_85D USB USB_SDCARD_N 24 33
[CO—USB_BRCRYPT USB_85D USB USB_BRCRYPT_P
[— USB_85D USB USB_BRCRYPT N
[CO—RCH_USB _RBIAS PCH_USB_RBTA. PCH_USB_RBIAS 18
[ RCH DIFFCLK UNUSED | CLK PCTE 90D | CLK PCIE PCIE_CLK100M _PCH P 16 25
[O—RCH DIFFCLK UNUSED | CLK PCTE 90D | CLK PCIE PCIE_CLK100M_PCH N 16 25
[— CLK_PCTE_90D | CLK _PCTE FSB_CLK133M PCH P o
[— CLK_PCIE_90D | CIK PCIE FSB_CLK133M PCH N N
[CO—RCH DIFFCLK UNUSED | CLK PCTE 90D | CLK BCIE PCH_CLK96M DOT_ P 16 25
[CO—PBCH_DIFFCIK UNUSED | CIK PCTE_90D | CLK PCTE PCH_CLK96M_DOT_N 16 25
[CO—RCH_DIFFCLK _UNUSED_ | CLK_PCTE 90D { CLK_PCTE PCH_CLK100M_SATA P 16 25
[CO—BCH_DIFFCIK UNUSED | CIK PCTE_90D | CLK PCTE PCH_CLK100M_SATA N 16 25
[— CPU_50S CLK_PCIE PCH_CILK14P3M REFCLK 16 25
[CO—LBC CIK33M CPU_50S CLK_PCIE PCH _CLK33M PCIIN 16 25
[CO—GEX_CLK_DPLLSS CLK_PCIE_90D | CIK PCIE GFX_CLK120M_DPLLSS_P
[CD—GEX_CLK_DPLLSS CLK_PCIE_90D | CIK PCIE GFX_CLK120M_DPLLSS_N
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LPC Bus Constraints PCH Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP e Chipset Net Properties
? ELECTRICAL_CONSTRAINT SET suvsTcaL seacriG s
Lrc_s0s - =50_om_se =50_om_se =50_om_se =50_om_se =sTANDARD =sTANDARD ELECTRICAL_CONSTRAINT SET suvsrca seacriG
LPC_AD LPC_50S LEC LPC_AD<3..0>
Lk rec_s0s . —s0_om_sE —s0_om_sE —s0_om_sE —s0_om_sE —STANDARD —sTANDARD = = = ere e DP_EXTA_ ML DP_85D DISPLAYPORT | DP_EXTA ML_C_P<3..0> s 64
RAM =
[CO—LBC_FRAME I LPC_50S LPC LPC_F E_TL 6 16 41 43 = = = DD EXTA ML C N<3. . 0>
LPC RESET L [CO—DR_EXTA_ML DP_85D DISPLAYPORT .. 5 6
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [O—neemmsE LaeRos e < . ” = DP_83D nrseraveorr | DP_EXTA ML_P<3..0> o
- — [COD—LBC_CLK33M CLK_LPC_50S CLK_LPC LPC_CLK33M SMC_R 18 25 [ DP_85D DISPLAYPORT DP EXTA ML N<3..0> 6
Lec . 6 wIn 2 [CO—LBC _CLK33M CLK_LPC_50S | CIK LPC LPC_CLK33M SMC 25 a1 [O—DR_EXTA AUXCH DP_85D DISPLAYPORT | DP_EXTA AUXCH C P s 6a
[CO—LBC _CLK33M CLK_LPC_50S | CIK LPC LPC_CLK33M_LPCPLUS 6 25 43 [CO—DRE_EXTA_AUXCH DP_85D prspravporT | DP_EXTA AUXCH C N o 6
cLx_vec . 8 miL B == = = = =
; — DP_EXTA AUXCH P
SMBUS_PCH_CIK SMB_508 SMB SMBUS_PCH_CLK 16 aa = DR_f3D DISPLAYRORT o
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), Section 3.15 = = = [— DP_85D prspr.aveorT | DP_EXTA AUXCH_N 6
[CO—SMBUS_BCH DATA SMB_50S SMB SMBUS_PCH_DATA 16 a4 = DB INT ML C P<3 0>
. [CO—SMBUS _BCH 0 _CIK SMB_50S SMB SML_PCH_0_CLK 16 a4 [CO—De_INT_MI DP_85D DISPLAYPORT - o3
SMBus Interface Constraints o = [CO—DR_INT ML DP_85D DIsPLAYPORT | DP_INT ML_C_N<3..0> 6
[CO—SMBUS_PCH 0 _DATA SMB_50S SMB SML._PCH_0_DATA 16 a4 = = =
ALLOW ROUTE = == = [— DP_85D DISPTAYPORT | DP_INT MI, P<3..0> 5 63
PHYSICAL_RULE_SET LAYER o AyEe MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—SMBUS_PCH_1_CIK SMB_508 SMB. SML,_PCH_1_CLK 16 44 =
SMBUS PCH 1 _DATA SMB_50S SMB SML,_PCH_1 DATA [ — DP_85D DISPLAYPORY DP_INT ML_N<3..0> 062
sus_sos . —so_om_ss —so_omn_ss —so_omn_ss —so_omn_ss J— I = =BCH_1] = 1o a = pp_asn prsprayporr | DP_INT ML_F_P<3..0> o
[CO—HDRABIT CLK HDA_50S HDA HDA_BIT CLK 6 16 40 [ DP_85D pIspravport | DP_INT ML_F_N<3..0> 663
[— HDA_50S HDA HDA_BIT CLK_R 16 [CO—DB_INT AUXCH DP_85D pIspravporT | DP_INT AUX CH _C_P 663
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = S =
[O—HDA_SYNC HDA_50S HDA HDA_SYNC 6 16 40 [O—DRE_INT AUXCH DP_85D prspravporT | DP_INT AUX CH C N 663
sup . =2x_DIELECTRIC 2 [— HDA_50S HDA HDA_SYNC_R 16 [— DP_85D DISPLAYPORT DP_INT AUX CH P 5 63
[CO—HDA_RST_T HDA 508 HDA HDA RST R_L 1 = pp_asn prsprayporr | DP_INT AUX_CH_N .6
HDA_50S HDA HDA_RST_L
= — s — HDA SDINO ¢ e a0 [ PCIE_ 85D BCTE PCIE T29 R2D C P<3..0> ,..
HD Audio Interface Constraints = = = e F PCTE_85D PCIE PCIE_T29 _R2D C_N<3..0> .,
[ HDA_50S HDA AUD_SDI_R =
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [CO—HpA_snout HDA_50S HDA. HDA_SDOUT 6 16 40 [CO—BCIE_PEG DR LANE3 PCTE_85D PCTE PCIE_T29 D2R P<3> o 5
HDA_50S HDA HDA_SDOUT_R C G_D2 2 CIE_85 C PCIE_T29 D2R_P<2>
Hon_s05 . ~s0_omn sz ~s0_om sz ~s0_om sz ~s0_omn sz J— J— = = e = "PTF—“‘_—”;—T ‘"‘: "PTP—“” "PTP POIE T20 DR Pels :
PM_SUS_CIK CILK_SLOW 55S | CIK SLOW PM_CLK32K_SUSCLK [CO—BCIE_PEG_D2R_LANE BCIE_B3D BCIE e
= = = = = = [CO—RCIE_PEG D2R LANEQ PCTE_85D PCIE PCIE_T29_ D2R_P<0> N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [CO—SRLCIK SPI_55§ SPT SPI_CLK_R 16 43 [CO—RCIE_PEG D2R LANE3 PCIE_85D PCIE PCIE_T29 D2R_N<3> 6
[ SPT_55S SPT SPI_CLK a3 [CO—RBCIE PEG D2R LANE2 PCTE_85D PCTE PCIE_T29 D2R_N<2> s 34
e . e prmhmeTe _ [CO—SRLMOST SPT_55S SPT SPI_MOSI_R 16 a3 [CO—BCIE_PEG D2R LANE] PCTE_85D PCTE PCIE _T29 D2R_N<1> s 31
SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905 v1.5), Section 3.15 [ SPT_55S SPT SPI_MOSI . [CD—RBCIE _PEG D2R LANEQ PCTIE_85D PCTE PCIE_T29 D2R_N<O0> s 31
[CO—SRIMISO SPT_55S SPT SPI_MISO 16 a3 [—BCIE_PEG R2D LANE3 PCTE_85D PCTE PCIE_T29 R2D_P<3> 2
SIO Signal Constraints [—SBICso SPT 555 SPT SPI_CSO_R_L 16 43 [CO—BCIE PEG R2D LanNE2 | pCIR 85D PCIE PCIE_T29_R2D_P<2> s
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = SBT_S58 SPL SPI _cs0 L - [CO—RCIE_PEG_R2D_LANEL BCIE_83D BCIE BCIE _T29 R2D_P<l> 4
i ON LAYER? [ SPT_55§ SPT SPI_MLB_CLK 43 50 [CO—BCIE_PEG_R2D LANEQ | PCTE 85D BCIE PCIE_T29_R2D_P<0> M
CLK_sLow_ 555 . =55_onM_sE =55_omM_sE =55_omM_sE =55_omM_sE =STANDARD =STANDARD [— SPT_558 SPT SPI_MLB_MOSTI 43 50 [CO—BCIE_PEG R2D LANE3 PCTE_85D PCIE PCIE_T29_R2D_N<3> 3
[ SPI_55§ SPT SPI_MLB_MISO 43 50 [CO—BCIE_PEG _R2D LANE2 PCTIE_85D PCIE PCIE _T29 R2D N<2> "
[— SPT_55S SPT SPI_MLB_CS_L 43 50 [CO—BCIE_PEG R2D LANE] PCTE_85D PCIE PCIE_T29 R2D_N<1> 2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = =R =
bCIE 85D beTE PCIE ENET R2D P [CO—RCIE PEG R2D LANEQ PCTE_85D PCTE PCIE _T29 R2D_N<O0> "
creson . o ’ s BCTE_85D PCTE PCIE_ENET_ R2D_N [ PCTE 85D PCTE PCIE_T29 D2R_C_P<3..0> .,
[CO—RBCIE_ENET R2D PCIE_85D PCTE PCIE _ENET R2D C P [ PCTIE_85D PCTE PCIE_T29 D2R C N<3..0>
PCIE_ 85D PCIE PCIE_ENET R2D_C_N
s = = [CO—BCIE CLK100M T29 CILK_PCIE 90D | CLK PCTE PCIE_CLK100OM T29 P 16 34
SPI Interface Constraints [CO—RBCIE ENET D2R PCIE_85D PCTE PCIE_ENET_D2R P = = = = =
= = bCIE 85D - PCIE ENET D2R N [CO—RBCIE CLK100M T29 CLK_PCTE_90D | CLK _PCTE PCIE_CLK100M T29 N 16 3¢
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP = P(‘TF‘:R%D I PCIE ENET D2R C P
spr_sss . —s5_om_sE —s5_om_sE —s5_om_sE —s5_om_sE —STANDARD —STANDARD [ PCTE_85D PCIE PCIE_ENET D2R_C_N Clock Net Properties
[ — PCTE_85D PCIE PCIE_AP_R2D_P 6 37 EnTEE
= DCIE AP R2D ELECTRICAL_CONSTRAINT SET suvsTca seacriG
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ PCTIE_85D PCIE Cc N 5 37
[CO—BCIE AR _R2D PCTE_85D PCTE PCIE_AP_R2D _C_P 16 37 [CD—SYSCIK _CLK32K RTC CLK_SLOW 55S | CLK_SIOW SYSCLK_CLK32K_RTC 16 25
sp1 . 8 wiL B — ] — - =
PCTE_85D PCIE PCIE AP R2D C N
| m— = T AD ] o e [CO—SYSCLK CIK25M SB CLK_25M 555 | CLK 25M SYSCLK_CLK25M_SB 16 25
[CO—RBCIE AR D2R PCIE_85D PCIE PCIE_AP_D2R_P 6 16 37 = = =42 =
= bCIE 85D [ PCIE AP D2R N [ CLK_25M 555 | CLK 25M SYSCLK_CLK25M SB_R 16
m— = oo = CIK 25M 555 | CTX 25M SYSCLK_CLK25M_ENET
[ PCTE_85D PCIE PCIE FW_R2D P D CLK_25M 555 | CLK 25M SYSCLK_CLK25M ENET R
[ PCTE_85D PCIE PCIE_FW_R2D N [CO—SYSCLK CIK25M T29 CLK_25M 555 | CLK 25M SYSCLK_CLK25M_T29 25 34
[CO—RBCIE FW R2D PCTE_85D PCIE PCIE_FW_R2D C_P [— CLK_25M 555 | CLK 25M SYSCLK_CLK25M T29_ R 34
(- PCTE_85D PCIE PCIE _FW_R2D C N
. : : PCIE_FW _D2R PCTE_85D PCIE PCIE_FW_D2R P
DisplayPort Signal Constraints = == =
play g - PCIE_85D PCIE PCIE_FW _D2R_N
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ PCIE_85D PCTE PCIE FW D2R C P
PCTE_85D PCIE PCIE _FW_D2R C N
op_sso . ~s5_om_ozer ~s5_om_ozer ~s5_om_ozer ~s5_om_ozer ~s5_om_ozer ~s5_om_ozer — =
PCIE_AP_D2R P
[CO—BCIE AR _D2R PCTE_85D PCTE CONN_PC
PCTE_85D PCIE CONN_PCIE_AP_D2R N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT = =
[O—RBCIE AR R2D PCTE_85D PCIE CONN_PCIE_AP_ R2D P
DISPLAYPORT . =3x_DIELECTRIC 2 DISPLAYPORT ToP, BOTTOM ~4x_DIELECTRIC 2 [ PCTE_85D PCTE CONN_PCIE_ AP R2D N
[ CLK_PCTIE_90D | CLK PCTE PEG_CLK100M P & 16
PCI-Express Signal Constraints [ CLK_PCTE_90D | CIK_PCIE PEG_CLK100M_N o 16
ALLOW ROUTE [CO—BCIE_CLK100M ENET CLK_PCTE_ 90D | CLK PCTE PCIE_CLK100M ENET_ P
PHYSICAL_RULE_SET LAYER = = = = =
SICAL_RULE_S] o AyERY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = Ccrx_pcrE_oon | crx_ecre PCIE CLKLOOM ENET N
PCIE_85D . =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF [CO—MCR_PE1_REFCLK CLK_PCTIE_90D | CLK PCTE PCIE CLK100M AP P 6 16 37
CLK_PCTIE 90D | CLK PCTE PCIE _CLK100M AP_N
: D jcuecmun aueon  BOIR CLKIA0M AP e
[ CLK_PCTE 90D | CLK PCTE PCIE _CLK100M FW N
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ CLK_PCTIE 90D | CLK PCTE PCIE_CLK100M EXCARD P
CLK_PCTE_ 90D | CLK PCTE PCIE_CLK100M EXCARD N
rers . E— ) rers P— E— ) m— i = o
PCH_VSS_NCTF<1>
) - [ CPU_27P4S CPU_COMP s
LR 20 _ [— CPU_27P4S CPU_COMP PCH_VSS_NCTF<2> .
[ CPU_27P4S CPU_COMP PCH_VSS_NCTF<5> o
System Clock Signal Constraints [ CPU_27P4s CPU_coMp TP_PCH_VSS_NCTF<7>
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIF: = CRU_27R4S CRU_COMP DCll_VSS KCIF=9> e
FPAIR NECK GAP = =
i ON LAYER? s cx @ [ CPU_27P4S CPU_COMP PCH_VSS_NCTF<9> s 70
CLK_sLow_ 555 . =55_omM_sE =55_omM_sE =55_omM_sE =55_omM_sE =STANDARD =STANDARD [— CPU_27P4S§ CPU_COMP PCH _VSS _NCTF<11> 6
CPU_27P4S CPU_COMP PCH _VSS_NCTF<12>
. DD RS P veaeiE=12> ‘
[— CPU_27P4S CPU_COMP PCH _VSS_NCTF<17> o
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [— CPU_27P4S CPU_COMP PCH_VSS_NCTF<19> o
[ CPU_27P4S CPU_COMP PCH _VSS_NCTF<21>
’ o ’ s cPu_27p4s ceu_come PCH_VSS_NCTF<22> ' | B A CERSIIEIRAR
¥ . =5x. 2 NOTE: 25MHz tem clock: r nsiti noise. CPU_27P4S CPU_COMP PCH_VSS_NCTF<25> .
cLk_25m 5x_DIBLECTRIC system clocks very sensitive to noise - CRUZIRAS cEu_coue oS NCTE=252 6 PCH Constraints 2
| m— — L s
[— CPU_27P4S CPU_COMP PCH_VSS_NCTF<29> o 051-8870 D
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CAESAR IV (Ethernet) Constraints

Ethernet Net Properties

ENET_3X

=3:1_spacInG 2

SOURCE: Broadcom 5764-DS04-RDS Page 38

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING WEIGHT

ENET_CR_DATA

suIL 2

CAESAR IV (Ethernet PHY) Constraints

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_S05 . =50_om_se =50_onm_sg =50_onm_sg =50_onm_sg —~sTaNDARD —~sTaNDARD
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

ELECTRICAL_CONSTRAINT_SET

PrvsICAL

spacTNG

BCM5764_CLK25M XTALT

Tee

ey

e

o

ENET_50S ENET.
ENET_50S ENET_ BCM5764_CLK25M_XTALO
ENET_50S ENET__ ENET RESET L
ENET_MDT ENET_100D ENET_MDT ENET MDI_P<3..0>
ENET_100D ENET_MDT ENET MDI N<3..0>
CR_DATA ENET_50S ENET CR _DATA | ENET CR DATA<7..0>
CR_DATA ENET_50S ENET CR DATA | ENET CR _CMD
CR_CIK ENET_50S ENET CR DaTA | ENET CR CLK
CR_DATA ENET_50S ENET_CR_DATA | SDCONN_DATA<7..0>
CR_DATA ENET_50S ENET CR_DATA | SDCONN_CMD
CR_CIK ENET_50S ENET CR_DATA | SDCONN_CLK

poeeoe 00 000

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ENET_1000 . =100_om_pIrF =100_om_pTrF =100_om_pIrF =100_om_pTrF =100_om_pIrF =100_om_pTrF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
T MoT . 0.6 B
SOURCE: Broadcom 5764-DS04-RDS Page 38
FireWire Interface Constraints

FireWire Net Properties

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
Fu_1100 . =110_ome_prrF =110_ome_prrF ~110_ome_prrF ~110_ome_prrF =110_ome_prrF =110_ome_prrF
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

Fw_e

=3:1_spacInG 2

ELECTRICAL_ CONSTRAINT SET e seacriG

[CD—FEW RO _TRA FW_110D FW_TP FW_PO_TPA_P
[CD—FEW_ RO _TPA FW_110D FW_TP FW_PO_TPA_N
[ED—FEW RO _TRB FW_110D FW_TP FW_PO_TPB_P
[CD—FEW RO _TRB FW_110D FW_TP FW_PO_TPB_N
[ED—EW Rl _TRA FW_110D FW_TP Fw_P1_TPA P
D EW Rl _TRA FW_110D FW_TP FW_P1_TPA_N
[CD—EW Rl _TRB FW_110D FW_TP Fw_P1_TPB_P
D —EWL_P1_TPRB FW_110D FW_TP Fw_P1_TPB_N

Port 2 Not Used

SYNC_DATE=04/06/201
————

Ismc MASTER=K21_CONSTRAINTS
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DisplayPort Signal Constraints
T29 Net Properties

NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page.

NET_TYPE
T29 I2C Signal Constraints ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
ALLOW_ROUTE 0 DP_85D DISPrAYPORT | DP_T29SNKO ML _C P<3..0> .,
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP npiﬂgn D ISPLAYDORT DP TZQSNKO ML _C N<3 o>
= | .. 83
29_120 558 . =s5_omm_s =s5_omm_sE =s5_omm_s =s5_omm_sE =STANDARD =STANDARD [=D—DR_T29SNKOQ ML DP_85D DTSPT.AYPORT | DP_T29SNKO_ML_P<3..0> 3
[ —DP_T29SNKO ML, DP_85D DISPT.AYPORT | DP_T29SNKO_ ML_N<3..0> 3
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT m E npiﬂﬁn DISPLAYPORT DP—TZQSNKO—AT.’X(‘H—C—P 834
— — (I) (e DP_85D DIsPrAYPorT | DP_T29SNKO_AUXCH C_N s 34
729120 . =2x_DIELECTRIC ? -~ [ED—DP_T29SNKQ_AUXCH DP_85D DISPLAYPORT | DP_T29SNKO_AUXCH_P 3
4) (=D DB_T29SNKQ_AUXCH DP_85D DISPLAYPORT | DP_T29SNKO_AUXCH_N 5
T29 SPI Signal Constraints YU = DP_85D prspravporT | DP_T29SNK1_ML_C_P<3..0>
ALLOW_ROUTE 0 DP_85D DISsPrAYPORT | DP_T29SNK1 ML_C N<3..0>
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP m P T29SNKI ML npiﬂgn O ISPLAYDORT DP TZQSNKl ML P<3 0>
. o) IEE DP_T29SNK1 ML DP_85D prsprayporr | DP_T29SNK1_MI, N<3..0>
0 = DP_85D nrspraveorr | DP_T29SNK1_AUXCH_C_P
H 0 DP_85D DISPLAYPORT | DP_T29SNK1_AUXCH C_N
SPACING RULR_SER LAYER LINE-TO-LING SPACTNG NETGRT n-‘ [ED—DB_T29SNK1_AUXCH DP_85D DISPTLAYPORT DP T29SNK1l AUXCH P
29 _sp1 . =2x_DIELECTRIC 2 DP_T29SNK1 AUXCH DP_85D DISPLAYPORT | DP_T29SNK1_ AUXCH_N
. e - -
DP/T29 Connector Signal Constraints 5 rve 12c 2os | oga 1ae 12¢ T29 SCL "
= 120 =
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP z 0 729 _T12C 555 | T29 T12C I2C_T29_SDA 34 44
12900_80D . =80_oM_DIFF =80_omM_DIFF =80_oM_DIFF =80_omM_DIFF =80_omM_DIFF =80_omM_DIFF 729 SPT CLE 129 SPT sES 129 _SpT T29 SPI CLK
ED—T29_SPT_ _SPT_ _ "
r200_1000 . ~100_omi_orre ~100_omi_orre ~100_omi_orre ~100_omi_orre ~100_omi_orre ~100_omi_orre U |e>—2o_sermost 129 SPT 555 | T29 spr T29_SPI_MOST o
H |ED—2esermiso T29 SPT_55S | T29 SPT T29_SPI_MISO 3
ED—T29 SPT CS T, T29 SPT 555 | T29 SPT T29_SPI CS_L 3
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT m
2908 . -5x_pIELECTRIC . 2908 rop, BorTon 7% prELECTRIC . N
= T29DP_80D T29DP T29 R2D_C_P<3..0> 6 34 61
SOURCE: Bill Cornelius’s T29 Routing Notes B T29DP_80D T29DP T29 R2D C N<3..0> o 50 6
= T29DP_80D T29DP T29_ D2R_P<3..0> 6 34 61
(e T29DP_80D T29DP T29_ D2R_N<3..0> 6 34 61
[ED—T29 R2D0 T29DP_80D T29DP T29_R2D_P<0> o
ED—T29 R2D0 T29DP_80D T29DP T29_ R2D N<0> P
[ED—T29 R2D1 T29DP_80D T29DP T29_R2D_P<1> o
[ED—T29 R2D1 T29DP_80D T29DP T29_R2D_N<1> o
0 T29DP_80D T29DP T29 _R2D_C_F_P<1l..0> o
= T29DP_80D T29DP T29 R2D_C_F_N<1..0> o
[ED—T29 D2RO T29DP_80D T29DP T29 _D2R_C_P<0> 60 65
[ED—T29 D2RO T29DP_80D T29DP T29_ D2R_C_N<O0> 60 65
[ED—T29 D2R1 T29DP_80D T29DP T29 _D2R_C_P<1> 60 65
ED—T29_D2R1 T29DP_80D T29DP T29 D2R_C_N<1> o0 65
= T29DP_80D T29DP T29DPA_D2R1_AUXCH P s
= T29DP_80D T29DP T29DPA_D2R1_AUXCH N o
= T29DP_80D T29DP DP_SDRVA_ML_C P<3..0> o
= T29DE_g0D T200p DP_SDRVA MI, C_N<3..0> o
= T29DP_80D T29DP DP_SDRVA_ML_R P<3..0> o
= T29DP_80D T29DP DP_SDRVA_ML_R_N<3..0> o
0 [ZD—DB_SDRVA_MI, EVEN T29DP_80D T29DP DP_SDRVA_MIL_P<0> 6
(I) [ DB_SDRVA ML, EVEN T29DP_80D T29DP DP_SDRVA_MIL,_N<O0> 6
-~ [=D—DB_SDRVA_MI,_ODD T29DP_80D T29DP DP_SDRVA_MIL_P<1> 6
4) [=D—DB_SDRVA_MIL_ODD T29DP_80D T29DP DP_SDRVA_MIL_N<1> 6
[=D—DB_SDRVA_MI, EVEN T29DP_80D T29DP DP_SDRVA_MIL,_P<2> 6
H [=D—DB_SDRVA_MI, EVEN T29DP_80D T29DP DP_SDRVA_MIL,_N<2> 6
q) [ED—DB_SDRVA_MI,_ODD T29DP_80D T29DP DP_SDRVA_MIL_P<3> 6
Q_‘ [ED—DR_SDRVA_MI,_ODD T29DP_80D T29DP DP_SDRVA_MIL,_N<3> 6
o [ED—DR_SDRVA_AUXCH T29DP_80D T29DP DP_SDRVA_AUXCH_P 6
[ED)—DR_SDRVA_AUXCH T29DP_80D T29DP DP_SDRVA_AUXCH N 6
H D T29DP_80D T29DP DP SDRVA AUXCH C P o
ﬂ-l B> T29DP_80D T29DP DP SDRVA AUXCH C N o
T29DPA_MI,_ QDD T29DPA_ML_P<1> 61 65
_l_) (D T29DPA _ML_ODD T29DPA_ML_N<1> 6
q) T29DPA_MI,_ QDD T29DPA_ML_P<3> 61 65
z 5> T29DPA_ML_ODD T29DPA_MIL_N<3> 6
[ T29DP_80D T29DP T29DPA_ML_P<3..0> 61 65
0 T29DP_80D T29DP T29DPA_ MIL_N<3..0> 60 65
n“ T29DP_80D T29DP T29DPA_ML_C_ P<3..0> 60 65
D T29DP_80D T29DP T29DPA_ML_C_N<3..0> 60 65
N | ED—DR2_EXT AuXCH T29DP_80D T29DP DP_A_ EXT_AUXCH_ P 64 65
o\ = DP_A_EXT_ AUXCH T29DP_80D T29DP DP_A_ EXT_AUXCH_N 61 65
(Q\
SYNC_MASTER=K21 CONSTRAINTS SYNC_DATE=04/06/201
W e ————
T29 Constraints
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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

1701_DIFFPAIR

=STANDARD

=STANDARD

~STANDARD

=STANDARD

0.1 M

0.1 M

ELECTRICAL_ CONSTRAINT SET PmvsTeRL seacriG

[CO—SMBUS_SMC_A_S3 SCL, SMB_508 SMB SMBUS_SMC_A_S3_SCL
[CO—SMBUS _SMC A S3 SDA SMB_50S SMB SMBUS_SMC_A_S3_SDA
[CO—SMBUS_SMC_B_S0_SCI SMB_508 SMB SMBUS_SMC_B_S0_SCL
[CO—SMBUS_SMC B S0 _SDA SMB_50S SMB SMBUS_SMC_B_SO_SDA
[CO—SMBUS_SMC_0_S0_SCT, SMB_50S SMB SMBUS_SMC_0_SO_SCL
[CO—SMBUS_SMC_0_S0_SDA SMB_508 SMB SMBUS_SMC_0_SO_SDA
[CO—SMBIUS_SMC _BSA SCI SMB_50S SMB SMBUS_SMC_BSA_SCL
[CO—SMBUS_SMC_BSA SDA SMB_50S SMB SMBUS__SMC_BSA_SDA
[CO—SMBUS_SMC_MGMT SCL SMB_50S SMB SMBUS__SMC_MGMT_SCL
[CO—SMBUS_SMC_MGMT SDA SMB_50S SMB SMBUS__SMC_MGMT_SDA

SMBus Charger Net Properties

ELECTRICAL_CONSTRAINT_SET PrvsICAL

spacTNG

CHGR_CST 1TQ1 _DIFFPATR

CHGR_CSI_P

1TO1_DIFFPATR

CHGR_CSI_N

CHGR_CSQ 1TQ1 _DIFFPATR

CHGR_CSO_P

00 00

1TO1_DIFFPATR

CHGR_CSO_N

SYNC_DATE=04/06/201
————

Lovie snsrenoiay consraayns
SMC Constraints
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K21/K78 Specific Net Properties

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP

wEm_dos. . 0.09 e 400 urL

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
wem_720 . 0.09 1 400 urL

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
wEm_378 . 0.09 e 400 urL

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
wEm_ssp . 0.09 1 400 urL

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
rc1z_ssp . 0.076 w1 10 mm

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
usp_asp op 0.1 500 MIL

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
cpu_27p4s op 0.09 e 400 urL

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE

cLx_pe1s_son op 0.09 1 400 urL

OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE

Memory Constraint Relaxations

Allow 0.127 mm necks for >0.127 mm lines for ARD fanout.

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
OAYER? MINIMUM LINE WIDTH

ON

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

MEM_72D

BoTTOM

0.127 M

6.35 m

MEM_85D

0.1 M

6.35 m

SENSE_DTFFPATR

SENSE_1TQ1_55
SENSE_1TQ1_55

CPUIMVP_ISNS_N
VCCSAS0_CS_P

SENSE_1TQ1_55

VCCSASO0_CS_N

SENSE_DTFFPATR

SENSE_1TQ1_55

CPUIMVP_TISUMG_P

SENSE_1TQ1_55

CPUIMVP_TISUMG_N

SENSE_DTFFPATR

SENSE_1TQ1_55

ISNS_CPU_N

SENSE_1TQ1_55

ISNS_CPU_P

SENSE_DTFFPATR

SENSE_1TQ1_55

ISNS_HDD_N

SENSE_1TQ1_55

ISNS_HDD_P

SENSE_DTFFPATR

SENSE_1TQ1_55

ISNS_HDD_R_N

ISNS_HDD_R_P

SENSE_DTFFPATR

SENSE_1TQ1_55
SENSE_1TQ1_55

ISNS_LCDBKLT N

SENSE_1TQ1_55

SENSE_1TQ1_555 SEN: ISNS_LCDBKLT_ P
SENSE_DIFFPATR SENSE_1TQ1_55S5 SEN: ISNS_ODD_N
SENSE_1TQ1_555 SEN: ISNS_ODD_P
SENSE_DIFFPATR SENSE_1TO1_558 SEN: ISNS_ODD_R_N
SENSE_1TQ1_55S5 SEN: ISNS_ODD_R_P
SENSE_DIFFPATR SENSE_1TQ1_ 55§ SEN: ISNS_1V5 _S3 N
SEN ISNS_1V5_S3 P

SENSE_DTFFPATR

SENSE_1TQ1_55
SENSE_1TQ1_55

ISNS_P1VSGPU R_N
ISNS_P1V8GPU _R_P

SENSE_DTFFPATR

SENSE_1TQ1_55

ISNS_AIRPORT N

SENSE_1TQ1_55

S o T o o o co T o c O o o o o o T o o O o O I I T o o T I o c T T I o = I

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
sENsE_1701_555 . =1:1_DIFFRAIR =s5_omm_s =s5_omm_s =s5_omm_s =1:1_DIFFRAIR =1:1_DIFFRAIR ELECTRICAL_CONSTRAINT_SET f—
— - — — — — — = ENET_100D ENETCONN ENETCONN_N<3..0>
DIFFPAIR . —1:1_DIFFPAIR —1:1_DIFFPAIR —1:1_DIFFPAIR —1:1_DIFFPAIR [— SATA_90D SATA SATA_ODD_D2R_UF_P
[ SATA_90D SATA SATA_ODD_D2R_UF_N
[— SATA_90D SATA SATA_HDD_D2R_RDRVR_OUT P
[ SATA_90D SATA SATA_ HDD_D2R_RDRVR_OUT N
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE SET [— SATA_90D SATA SATA_ HDD_R2D_RDRVR_IN P
- - I - . an . ao_zrerm = SATA 90D saTa SATA_HDD R2D RDRVR_IN N
- B SATA_90D saTa SATA_HDD_D2R_RDRVR_IN_P
p— . 201 seacme : RO veeseR o . i B SATA_90D SATA SATA_HDD_D2R_RDRVR_IN_N
[ SATA_90D SATA SATA_HDD_R2D_RDRVR_OUT P
e ’ remene i B SATA_ 90D sata SATA_HDD_R2D_RDRVR_OUT_N
[ —SENSE_DIFFRATR THERM_1TQ1_555 THERM CPUTHMSNS_D2_P
[— THERM_1TQ1_555 THERM CPUTHMSNS_D2_N
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ED—CRU_THERMD THERM_1TQ1_555 THERM CPU_THERMD_ P
rom R s R NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 0 — THFRMﬁ:T:j‘i:: THERM Cng_gl:Iiil‘;DD_I\;
ENSE_DIFFPATR THERM_1T THERM
et o . orpram g THERM_1TQ1_55S THERM T29 THERMD N
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Audio Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
=) SBKRAMP_INR DIFFPATR AUDIQ SPKRAMP_INR_P
[ DIFFPATR AUDTOQ SPKRAMP_INR_N
D MAX98300 R DIFFPAIR AUDIOQ MAX98300_R_P
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K21/K78 Specific Net Properties

ELECTRICAL_CONSTRAINT SET P
[ ECIE_CLK100M_AP CLK_PCIE_90D | CIK PCIE PCIE _CLK100M AP CONN_P
[— CLK_PCIE_90D | CIK PCIE PCIE_CLK100M AP_CONN_N
[— 1TQ1 _DIFFPAT CHGR_CSI_R_P 53
[— 1TQ1 DIFFPAT CHGR_CSI_R_N 53
[— 1TQ1 _DIFFPAT CHGR_CSO_R_P 46 53
(- 1TQ1 DIFFPAT CHGR_CSO_R_N 46 53
[— USB_85D USB USB2_EXTA MUXED P 30
(- USB_85D USB USB2_EXTA MUXED_N 39
[ — USB_85D USB USB2_LT1_ P 30
[— USB_85D USB USB2_LT1_N 39
[— USB_85D USB CONN_USB2_BT_P
[— USB_85D USB CONN_USB2_BT_N
[ USB_85D USB USB_LT2_P
[— USB_85D USB USB_LT2_N
[— DP_85D prseraveorle  DP_IG_AUX CH_C_P
[ DP_85D DISPLAYPOR DP_TIG_AUX CH C_N
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NET_TYPE
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K90i Board-Specific Spacing & Physical Constraints

BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS HEE ot i) | UERSZON
TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11,BOTTOM NO_TYPE, BGA MM 15.5.1

NOTE: 110_DIFF is 110-ohms differential impedance on outer layers and 105-ohms on inner layers.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
110_OHM_DIFF * ¥ =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM_DIFF ISL3,ISL10 N 0.070 MM 0.070 MM 0.330 MM 0.330 MM
110_OHM_DIFF ISL4,ISL9 Y 0.071 MM 0.071 MM 0.300 MM 0.300 MM
110_OHM_DIFF TOP, BOTTOM Y 0.077 MM 0.077 MM 0.280 MM 0.280 MM

NOTE: These are Intel recommended impedances for PEG, unused on K90i.

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP
48_OHM_SE TOP , BOTTOM ¥ 0.120 MM 0.165 MM
48_OHM_SE * Y 0.097 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_DIFF ISL3,ISL10 Y 0.110 MM 0.110 MM 0.170 MM 0.170 MM
80_OHM_DIFF ISL4,ISL9 Y 0.129 MM 0.129 MM 0.170 MM 0.170 MM
80_OHM_DIFF TOP , BOTTOM ¥ 0.145 MM 0.145 MM 0.180 MM 0.180 MM

PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA TYPE | SPACING RULE_SET
DEFAULT * Y =50_OHM_SE =50_OHM_SE 10 MM 0 MM 0 MM DEFAULT * 0.1 MM 2 * * BGA BGA_P1MM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM_CLK * BGA BGA_P2MM

BGA_P1MM * =DEFAULT 2 CLK_PCIE * BGA BGA_P2MM

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP soa_pom N CoEFAULT S crx_stow N oo sca_pom
50_OHM_SE TOP , BOTTOM ¥ 0.110 MM 0.090 MM
50_OHM_SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT

ALLOW ROUTE 1.5:1_SPACING * 0.15 MM 2 2X_DIELECTRIC * 0.140 MM 2

PHYSICAL_RULE_SET LAYER ARLON oY MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
20_om_sz 0P, BOTTON " 0.170 0.170 2:1_SPACING * 0.2 MM 2 3X_DIELECTRIC * 0.210 MM 2
40_OHM_SE lrst3, 1514, 1519, 15110 Y 0.140 MM 0.140 MM =STANDARD =STANDARD =STANDARD 2-5:1_SPACING " 0-25 mm ’ 4X_DIELECTRIC " 0-280 mm ’
40_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 3:1_SPACING . 0.3 mm ? SX_DIELECTRIC . 0-350 MM ?

4:1_SPACING * 0.4 MM 2 7X_DIELECTRIC * 0.490 MM 2

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
37_OHM_SE TOP , BOTTOM ¥ 0.195 MM 0.1 MM
37_OHM_SE 1553, 7514, 1519, 15810 Y 0.160 MM 0.1 MM =STANDARD =STANDARD =STANDARD
37_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
27P4_OHM_SE TOP , BOTTOM ¥ 0.310 MM 0.2 MM
27P4_OHM_SE * Y 0.250 MM 0.2 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 ¥ 0.090 MM 0.090 MM
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD

PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER ARLON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
72_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
72_OHM_DIFF ISL3,ISL10 Y 0.135 MM 0.135 MM 0.130 MM 0.130 MM
72_OHM_DIFF ISL4,ISL9 Y 0.155MM 0.155 MM 0.130 MM 0.130 MM
72_OHM_DIFF TOP , BOTTOM ¥ 0.165 MM 0.165 MM 0.130 MM 0.130 MM

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATIR NECK GAP
85_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 85_DIFF_BGA * =85_OHM DIFF|  =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF
85_OHM_DIFF ISL3,ISL10 Y 0.095 MM 0.1 MM 0.170 MM 0.170 MM 85_DIFF_BGA ISL3,ISL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
85_OHM_DIFF ISL4,ISL9 Y 0.115 MM 0.115 MM 0.170 MM 0.170 MM 85_DIFF_BGA ISL9,ISL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
85_OHM_DIFF TOP, BOTTOM Y 0.130 MM 0.130 MM 0.195 MM 0.195 MM NOTE: 85_DIFF_BGA is 85-ohms differential impedance on outer layers and 80-ohms on inner layers.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATIR NECK GAP
90_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 90_DIFF_BGA * =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF
90_OHM_DIFF ISL3,ISL10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 MM 90_DIFF_BGA ISL3,ISL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
90_OHM_DIFF ISL4,ISL9 Y 0.105 MM 0.105 MM 0.210 MM 0.210 MM 90_DIFF_BGA ISL9,ISL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
90_OHM_DIFF TOP, BOTTOM Y 0.115 MM 0.115 MM 0.210 MM 0.210 MM NOTE: 90_DIFF_BGA is 90-ohms differential impedance on outer layers and 85-ohms on inner layers.

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPAIR NECK GAP PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATIR NECK GAP
100_OHM_DIFF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DIFF_BGA * =100_oHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
100_OHM_DIFF ISL3,ISL10 Y 0.074 MM 0.074 MM 0.250 MM 0.250 MM 100_DIFF_BGA ISL3,ISL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
100_OHM_DIFF ISL4,ISL9 Y 0.085 MM 0.085 MM 0.250 MM 0.250 MM 100_DIFF_BGA ISL9,ISL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
100_OHM_DIFF TOP, BOTTOM Y 0.091 MM 0.091 MM 0.200 MM 0.200 MM NOTE: 100_DIFF_BGA is 100-ohms differential impedance on outer layers and 95-ohms on inner layers.
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