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BOM Vari ant s

Bar Code Labels / EEEE #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
825- 7563 1 LABEL, L1 O K99 [ EEEE_DK9L] CRITI CAL EEEE: DKOL
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCL] CRITI CAL EEEE: DLCL
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCM CRITI CAL EEEE: DLCM
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCN] CRITI CAL EEEE: DLCN
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCP] CRITI CAL EEEE: DLCP
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCQ CRITI CAL EEEE: DLCQ
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCR] CRITI CAL EEEE: DLCR
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCT] CRITI CAL EEEE: DLCT
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCV] CRITI CAL EEEE: DLCV
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCW CRITI CAL EEEE: DLOW
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCY] CRITI CAL EEEE: DLCY
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLDO] CRITI CAL EEEE: DLDO
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLD1] CRITI CAL EEEE: DLDL
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLD2] CRITI CAL EEEE: DLD2
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLDB] CRITI CAL EEEE: DLD3
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLD4] CRITI CAL EEEE: DLD4
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLD5] CRITI CAL EEEE: DLD5
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLDS] CRITI CAL EEEE: DLD6

BOM NUMBER BOM NAME BOM OPTI ONS

639- 1808 PCBA, LB, K78 K78_CMNPTS, CPU: 1. 6GHZ, EEEE: DK9L, DDRS: HYNI X_2GB
639- 1989 PCBA, MLB, 1. 6GHZ, HY 4GB, K78 K78_CMNPTS, CPU: 1. 6GHZ, EEEE: DLOR, DDR3: HYNI X_4GB
639-1990 PCBA, MLB, 1. 6GHZ, SA 2GB, K78 K78_CMNPTS, CPUL 1. 6GHZ, EEEE: DLCT, DOR3: SAVBUNG 2GB
639- 1999 PCBA, MLB, 1. 6GHZ, SA 4GB, K78 K78_CINPTS, CPU: 1. 6GZ, EEEE: DLDG, DORS: SAVEUNG 4GB
639-1987 PCBA, MLB, 1. 6GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 6G-Z, EEEE: DLGP, DORG: M GRON_2GB
639-1995 PCBA, MLB, 1. 6GHZ, EL 4GB, K78 K78_CMNPTS, CPU: 1. 6G-Z, EEEE: DLDL, DORG: ELPI DA_4GB
639- 1998 PCBA, MLB, 1. 5GHZ, HY 2GB, K78 K78_QMNPTS, CPU: 1. 5GHZ, EEEE: DLD4, DDRS: HYNI X_2GB
639-1991 PCBA, MLB, 1. 5GHZ, HY 4GB, K78 K78_CMNPTS, CPU: 1. 5GHZ, EEEE: DLCV, DDRS: HYN X_4GB
639-1986 PCBA, MLB, 1. 5GHZ, SA 2GB, K78 K78_CMNPTS, CPUL 1. 5GHZ, EEEE: DLON, DOR3: SAVBUNG 2GB
639-1985 PCBA, MLB, 1. 5GHZ, SA 4GB, K78 K78_CMNPTS, CPUL 1. 5GHZ, EEEE: DLGM DOR3: SAVBUNG 4GB
639-1992 PCBA, LB, 1. 5GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 5GZ, EEEE: DLOW DORS: M CRON_2GB
639-1993 PCBA, MLB, 1. 5GHZ, EL 4GB, K78 K78_CMNPTS, CPU: 1. 5G-Z, EEEE: DLCY, DORG: ELPI DA_4GB
639-1994 PCBA, MLB, 1. 4GHZ, HY 2GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLDO, DDRS: HYNI X_2GB
639- 1988 PCBA, MLB, 1. 4GHZ, HY 4GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLOQ DDR3: HYNI X_4GB
639-1997 PCBA, MLB, 1. 4GHZ, SA 2GB, K78 K78_CINPTS, CPU: 1. 4GZ, EEEE: DLDG, DORS: SAVEUNG 2GB
639-1984 PCBA, MLB, 1. 4GHZ, SA 4GB, K78 K78_CMNPTS, CPUL 1. 4GHZ, EEEE: DLCL, DOR3: SAVBUNG 4GB
639- 2000 PCBA, MLB, 1. 4GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLDS, DORG: M GRON_2GB
639-1996 PCBA, MLB, 1. 4GHZ, EL 4GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLD2, DORG: ELPI DA_4GB
085-2714 K78 M.B DEVELCPMENT BOM K78_DEVEL: ENG

607- 8084 CWN PTS, PCBA, M.B, K78 K78_COMVON

Sub- BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 2714 1 K78 M.B DEVELCPMENT BOM DEVEL CRITI CAL DEVEL_BOM
607-8084 1 CMN PTS, PCBA, M.B, K78 oweTs CRITI CAL K78_QVNPTS
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K78 BOM GROUPS

BOM GROUP BOM OPTI ONS
K78_COMVON ALTERNATE, COMVON, K78_M SC, K78_DEBUG: ENG, K78_PROGPARTS, USBHUB_2513B, T29BST: Y, EDP
K78_M SC PCH: B3, CPUVEM_SO, HUB1_2NONREM HUB2_2NONREM T29: YES, SDRVI 2C: MCU, SDRV_PD, KB_BL

K78_PROGPARTS

BOOTROM_PROG, SMC_PROG, T29ROM PROG, T29MCU: PROG

K78_DEVEL: ENG

BKLT: ENG, BVON: ENG, XDP_CONN, XDP_CPU; BPM XDP_PCH, LPCPLUS, VREFVRGN, SOPGOCD_I SL, S3_S0_LED, VCCI Of SNS_ENG Al RPCRTI SNS_ENG, HODI SNS_ENG: LCDBKLTI SNS_ENG

K78_DEVEL: PVT

LPCPLUS, XDP_CONN, XDP_PCH

K78_DEBUG ENG

DEVEL_BOM SMC_DEBUG_YES, XOP

K78_DEBUG PVT

DEVEL_BOM BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT

K78_DEBUG PROD

BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT, LPCPLUS, VOO O SNS_PROD, Al RPORTI SNS_PROD, HDDI SNS_PRCD, LCDBKLTI SNS_PRCD

DDR3: HYNI X_2GB

DRAM_CFQO: L, DRAM_CFGL: L, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: HYNI X_2GB

DDR3: HYNI X_4GB

DRAM_CFQO: L, DRAM_CFGL: L, DRAM CFG2: H, DRAM_CFG3: L, DRAM_TYPE: HYNI X_4GB

DDR3: SAVBUNG 2GB

DRAM_CFQD: L, DRAM_CFGL: H, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG 2GB

DDR3: SAVBUNG 4GB

DRAM_CFQO: L, DRAM_CFGL: H, DRAM_CFG2: H, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG 4GB

DDR3: M CRON_2GB

DRAM_CFQD: H, DRAM_CFGL: L, DRAM_CFG2: L, DRAM_CFGS: L, DRAM_TYPE: M CRON_2GB

DDR3: ELPI DA_4GB

DRAM_CFGD: H, DRAM CFGL: H, DRAM_CFG2: H, DRAM_CFGS: L, DRAM TYPE: ELPI DA_4GB

Progranmabl e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550550 1 EEPROM 32KBI T, 2X3GFN Us690 CRITI AL T29ROM BLANK
34170354 1 16, T29- Rom K78 3690 CRITI AL T29ROM PROG
33753997 1 1€ VDU, 328, LPCL112A, 16KE/ 2KE, HVGFN2S w330 CRITI AL T29MEU BLANK
34170355 1 1, T29- WoU, K78 9330 CRITI AL T29MEU: PROG
33850895 1 | C, SMC, RENESAS, HBS/ 2117RP, 9MM TLP, HF U4900 CRI TI CAL SMC_BLANK.
34170350 1 1c s K78 w00 CRITI CAL svC_PROS
33550800 1 64 MBI 1 SERAL DUAL 110 FLASH 8360, 8 Us100 CRITI AL BCOTROM BLANK
33550808 1 64 MBI 1 SERAL DUAL 110 FLASH 8360, 8 Us100 CRITI AL BCOTROM BLANK
34170340 1 ICEFI ROM K21 K78 Us100 CRITI AL BCOTROM PROS

Alternate Parts

PART NUMBER | ALTERNATE _FOR| BOV OPTI ON REF DES | COWENTS:

PART NUVBER
37650855 37650613 AL Diodes alt to Toshiba
37650977 37650859 ALL Diodes alt to Toshiba
37650972 37650612 ALL Rohm al t to Toshi ba
37750107 37750066 AL Onsem alt to Semtech
13850676 13850691 AL Mirata alt to Sansung
37150679 37150652 AL NP alt to NP
13850671 13850673 AL Taiyo alt to Mrata
13850679 13850678 AL Mirat a/ Samsung alt to Taiyo
35353312 35353055 AL NXP ALT TO PERI GOM
10450035 10450011 AL Panasoni c alt to Cyntec
15251085 15251307 AL Toko alt to Cyntec
15251462 15251295 AL Toko alt to NEC inductor
12850333 12850294 AL sanyo alt to Sanyo/ Frederi ck
33754092 33754100 AL EARLY 1.5GZ CPU SAVPLES
33754093 33754101 AL EARLY 1.4GZ CPU SAVPLES
37650874 37650895 AL FDMD0202S al t to RIKO3EODNS
37651018 37650617 AL FDVB0349 al t to RIKO30SDPB
37650826 37650017 AL RIK03320PB alt to FOMS0355
514-0744 998- 3941 AL 0P connect or al t

DRAM CFG

VENDOR

CHART

CFG 1

CFG 0

HYNIX

SAVBUNG

M CRON

ELPI DA

EF

CFG 2

DI E REV

CFG 3

Mbdul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754101 1 SNB, QAML, GBS, J1, 1.6, 17W 2+2, 1. 1, 4M BGA u1000 CRI TI CAL CPU: 1. 6GHZ
33784100 1 SNB, QAMR, GB, J1, 1.5, 17W 2+2, 1. 1, 4M BGA u1000 CRI TI CAL CPU: 1. 5GHZ
33754099 1 SNB, QAMB, Q6. J1, 1. 4, 17W 2+2, 1. 05, 3M BGA u1000 CRI TI CAL CPU: 1. 4GHZ
33754098 1 SNB, QALV, G, J1, 1. 3, 17W 2+2, 1. 05, 3M BGA uU1000 CRI TI CAL CPU: 1. 3GHZ
33754080 1 COUGAR POI NT, SLHAG PRQ. BDB2QS67 u1800 CRI TI CAL PCH B2
33754091 1 COUGAR POl NT, B3, SLJ4K, PRQ BDB2QS67 u1800 CRI TI CAL PCH B3
33850976 1 1C, T29, FCBGA, PRQ 8x9MM u3600 CRI TI CAL T29: YES
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FGBA, T- DI E, HYNI X U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FGBA, B- DI E, HYNI X U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_4GB jr—
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FGBA, G- DI E, SAVEUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350588 4 1'C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1'C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FGBA, D- DI E, SAVBUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350590 4 1/C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON 12900, U2910, U2920, U2930 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON U3000, U3010, U3020, U3030 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1 C, SDRAM 1GBI T, DDR3- 1333, 78P FGBA, V68A- D, M CRON U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1 C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, V68A- D, M CRON U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: M CRON_2GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FGBA, C- DI E, ELPI DA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
607- 6811 1 ASSENBLY, SUBASSY, PCBA, HALL EFFECT, K99 16955 ORI TI CAL
35382929 1 1C, 1 SL6259, BATCHARGER, 3% 4CAMM QFN28. u7000 CRITI CAL
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Functi onal

J4001: AirPort / BT Connector
FUNC_TEST
i IRUE PP3V3 W.AN F (Need 6 TPs) 36
[ IRUE WFI_EVENT L 36 40
- TRE PCIE AP R2D N 26 69
fa—t TRE PCIE AP R2D P 26 69
[ IRE PCl E_CLK100M AP_N 16 36 69
[— IRE PCl E CLK100M AP P 16 36 69
[ IRE USB BT P 24 36 68
[— IRUE USB BT N 24 36 68
[ IRUE PCIE AP 2R P 16 36 69
[ — IRUE PCIE AP D2R N 16 36 69
: IRUE PCl E WAKE L 17 36
: IRUE AP _RESET CONN L 36
= TRE AP_CLKREQ O L a6
- TRE =PP3V3 S3 BT 73
(Need to add 8 GND TPs)
J4501: SATA SSD Connect or
FUNC_TEST
[ . PP3V3 SO HDD R (Need 5 TPs)
fa— TRE SATA HDD D2R C P 27 68
D TRE SATA HDD D2R C N 27 68
fa—t TRE SATA HDD R2D N a7 68
fa— TRE SATA HDD R2D P 27 68
HDD TEI a7
[— IRUE SMC HDD TEMP CTL CONN a7
(Need to add 6 GND TPs)
J4700: LI O Connector
FUNC_TEST
[ TRE =PP3V42 G3H ONEW RE 73
fa— TRE =PP3V3 SO AUDI O 730
D TRE =PP3V3RLV5_SO_AUDI O 7 3
fa—t TRE SYS ONEW RE 39 40
fa— TRE SMC BC ACOK 39 40 a1
[— TRUE =USB_PWR_EN 38 39 61
[ TRE =12C LI O SDA 20 43
= TRE =12C LIO sCL 20 43
- TRE =12C MKEY SCL 39 43
[ IRE =12C M KEY_SDA 30 43
= TRE AUD | PHS SW TCH EN 19 39
[ IRE AUD | P_PERI PHERAL DET 18 30
D TRE AUD 12C INT L 18 30
fa—t TRE AUD GPI O 3 39 50
fa— TRE SPKRAMP | NR N 30 50 73
[ IRE SPKRAMP_| NR P 39 50 73
: IRUE USB EXTD N 24 39 68
: IRUE USB EXTD P 24 39 68
= TRE USB_CAMVERA N 18 39 68
- TRE USB _CAMERA P 18 39 68
fa—t TRE HDA_SDOUT 16 39 69
: IRUE HDA BI T CLK 16 39 69
F— TRE HDA_SDI NO 16 39 69
[ — IRUE USB EXTD OC L 24 39
fa—t TRE HDA RST L 16 39 69
fa— TRE HDA SYNC 16 39 60
(Need to add 5 GND TPs)
runctest  J5715: KB BKLT Connect or
o—=e KBDLED FB a8
—m=e KBDLED ANCDE P,
(Need to add 2 GND TPs)
runc test J6955: HALL EFFECT Connect or
': IRUE SMC LID R 51
o m= =PP3V42 G3H HALL .
J5100: LPC+SPI Connector
FUNC_TEST
[ TRE =PP3V3_S5_LPCPLUS 7 a2
- TRE =PP5V_SO_LPCPLUS 7 a
F— IRLE LPC AD<3..0> 16 40 42 69
[— IRUE SPI_ALT MOSI P
fa— TRE SPI_ALT M SO w2
D TRE LPC FRAME L 16 40 42 60
fa— IRLE PM CLKRUN L 17 40 42
fa— TRE SMC TVB 0 a1 a2
= TRE LPCPLUS RESET L 2 a2
- TRE SMC_TDO 0 a1 a2
fa—t TRE SMC TRST L 0 a2
o TRE SMC MDL 0 a2
[— IRE SMC TX L 38 40 a1 a2
= TRE LPC CLK33M LPCPLUS 25 42 69
= TRE SPI ROM USE_M.B 19 42 49
fa— TRE SPI_ALT OLK w2
[ IRUE SPI_ALT CS L P
= TRE LPC SERI RQ 16 40 42
fa— TRE LPC PVWRDWN L 17 40 42
[— IRUE SMC_TDI 40 41 42
- TRE SMC TCK 20 a1 a2
fa—t TRE SMC_RESET L 40 a1 42 52
o TRE SMC_NM 0 a2
[— IRE SMC RX L 38 40 a1 a2
fa—t TRE LPCPLUS GPI O 10 42

(Need to add 6 GND TPs)

Test

Poi nt s

J5600: Fan Connector

FUNC_TEST
[ TRE =PP5V_SO_FAN
[ — IRUE FAN RT_TACH
fa— TRE FAN RT _PWM
(Need to add 1 G\D TP)
J5700: | PD Fl ex Connect or
e S il SMC PME S4 WAKE L
D IRUE PP5V_TPAD FILT
D IRUE =PP3V42 G3H TPAD
[ =S IRUE PP3V3 TPAD CONN
D IRUE USB TPAD CONN P
D IRUE USB TPAD CONN N
[ IRE =12C TPAD_SDA
D IRUE =1 2C TPAD SCL
[ TRE SMC_ONOFF L
[ IRUE SMC LID
D IRUE SMC TPAD RST L
(Need to add 5 GND TPs)
J6900: DC-In Connector
FUNC_TEST
[ TRE =PP18V5_DCI N CONN
- TRE =PP5V_S3 LI O CONN
(Need to add 5 GND TPs)
J6903: Speaker Connector
FUNC_TEST
[ TRE SPKRAVP_R P_OUT

J

SPKRAMP_R N _OUT
e 0 al

J6950: Battery Connector

FUNC_TEST
[ TRE PPVBAT G3H CONN
s TRE =SMBUS BATT_SCL
fa— TRE =SMBUS BATT SDA
D IRUE SYS DETECT L
(Need to add 4 GND TPs near
J6950 and 1 for shield)
J9000: Internal DP Connector
FUNC_TEST
[ =S IRUE PPVOUT SW LCDBKLT
fa— TRE PP3V3 SW LCD
- TRE 12C TCON SDA R
[ — IRUE LED RETURN 6
D IRUE LED RETURN 5
D IRUE LED RETURN 4
[ — IRUE LED RETURN 3
D IRUE LED RETURN 2
D IRUE LED RETURN 1
D IRUE DP_I NT_HPD CONN
- TRE DP [ NT_AUX CH C N
= TRE DP_INT_ AUX CH C P
fa— TRE DP_INT_ M._F P<0>
[ TRE DP_INT_ M._F N<O>
[ — IRUE DP_INT_M _F P<1>
[t TRE DP_INT M._F N<1>
[ TRE 12C TCON SCL R
(Need to add 5 GND TPs)
M sc Voltages & Control Signals
FUNC_TEST
[ TRE PPBUS GBH
- TRE PPVI N_SW T29BST
= TRE PPBUS S5 HS COMPUTI NG | SNS
[t TRE PPDCI N_G3H
[ TRE PP3V42 G3H
[ IRE PPVRTC G3H
fa— TRE PP5V_S5
- TRE PP5V_SUS
[ TRE PP3V3 S5
fa— TRE PP3V3 SUS
= TRE PP3V3 S3
fa— TRE PP1V8 SO
- TRE PP3V3 SO
= TRE PP1V5_S3
fa— TRE PP1V5_S3RSO
- TRE PP1V5_SO
s TRE PP1V05_S0
fa— TRE PPVTTDDR S3
- TRE PPOV75_SO_DDRVIT
[ TRE PPVCCSA SO_CPU
fa— TRE PP1V05_SUS
= TRE PP15V_T29
fa— TRE PP3V3 T29
- TRE PP1V05_T29
= TRE PP1V05_SO_PCH VCCADPLL
fa— TRE PPVCORE SO_CPU
- TRE PPVCORE SO_AXG
s IRE PP1V5_S3_CPU VCCDO
fa— TRE PP1V05_SO_CPU VCCPQE
- TRE PP1V8 SO CPU VCCPLL R

a7

a7

40 a1 a8

a8

a8
48 73
48 73
43 48
43 48
40 41 48
40 41 48 51

a1 as

(Need 4 TPs)
(Need 3 TPs)

50 51 73

50 51 73

5152 (Need 4 TPs)

43 51

43 51

(Need 2 TPs)
o (Need 2 TPs)

62 65
62 65
62 65
62 65
62 65

62 65

62 69
62 69
62 69
62 69
62 69

62 69

7 (Need to add 27 GND TPs)

NC _EDP TXP<IO. . 3> TRUE — TP EDP TX P<0..3> 9
—MRKE BASE=TRUE =
NC _EDP TXN<IO. . 3> TRUE — TP EDP TX N<O..3> 9
“MAKE_BASE=TRUE =
NC _EDP AU)iFI‘ TRUE — TP EDP AUX P
NC _EDP_AUXN I8E — TP _EDP AUX N
MAKE_BASE=TRUE —
NC CPU_THERNDA TRUE — TP CPU THERMDA
MAKE_BASE=TRUE —
NC _CPU THERNMDC I8E — TP _CPU THERMDC
MAKE_BASE=TRUE —
NC CPU RSVD<30. . 45> I8E — TP CPU RSVD<30. .45>
MAKE_BASE=TRUE —
NC CPU RSVD<8. . 27> IRE — TP CPU RSVD<8..27>
MAKE_BASE=TRUE —
NCEPEEA% R2D CP<15. . 4> TRE — =PEG R2D C P<15..4> N
MAKE_| E=TRUE —_—
TRUE
I\CEPBEAFSB R2D CON<15. . 4> — =PEG R2D C N<15..4> 9
MAKE_| E=TRUE —_—
NC PBEASQ D2RP<15. . 4> TRE — =PEG D2R P<15. . 4> N
MAKE_BASE=TRUE =
NC PBEASQ D2RN<15. . 4> TRE — =PEG D2R N<15..4> o
MAKE_BASE=TRUE =
I\IO I ES I I\bt S TP_POI E_CLK100M PEAN — wme NC PCIE_OLK100M PE4N
g TP_PCI E_CLK100M PE4P Lo ettt NC PCIE_OLK100M PE4P
16 _IP_PCIE CLK100M PESN :’:rE’NE:THE NC PCIE_CLK100M PESN
16 _TP_PCIE CLK10OM PESP — e NC PCIE OLKIOOM PESP.
16 _TP_PCIE_CLK100M PE6N Lo ettt NC PCIE_OLK100M PESN
16 _IP_PCIE CLK100M PE6P :’:rE’NE:THE NC PClE_CLK100M PE6P
oreer 16 _TP_PCIE CLKI0OM PE7N — WRERSTTRE NC PCIE_CLK10OM PE7N
> —— WAke_Base-
17 _TP_CRT 1 G BLUE . NC CRT | G BLUE 16 _TP_PCIE_CLK100M PE7P — fhe T NC_PCI E_CLK100M PE7P.
VAKE_BASE-TRUE
= = TP_PSOC - soc
17 _TP_CRT 1 G GREEN RKE_BASESTRE NC CRT | G GREEN P13 s NC PSOC P1 3
17 _TP_CRT I G RED e BASETRE o Lo 16 __TP_SATA B D2RV Ve A= PSE—
T WAKE_BASETRE 16 __TP_SATA B D2RP o SETRE NC SATA B D2RP
Rt VAKE_BASE-TRUE
o e ax o Nc e ax 16 __TP_SATA B R2D ON e NC SATA B R2D ON
= - ooc VAKE_BASE-TRUE
17 1B CRT |G DOC DATA — mEe ™" N oRT 16 DOC DATA LS R S S NC SATA B R2D CP.
T NAKE_BASE-TRUE 16 __TP _SATA D D2RN p— - NC_SATA D_D2RN
VAKE_BASE-TRUE
17 _TP_CRT I G HSYNC — wme NC CRT | G HSYNC 16 TP SATA D D2RP e NC SATA D D2RP
17 _TP_CRT 1G VSYNC — heeaseTRE NC CRT 1G VSYNG 16 __TP SATA D RPD CN mE e e NC SATA D R2D ON
T AC_BASETRE 16 __TP_SATA D R2D CP. S SETRE NC SATA D R2D CP.
P VAKE_BASE-TRUE
TP_LVDS |G CTRL QLK — me NC LVDS 1 G CTRL_ QLK * [ErE=rrs HC SATA £ L2e
TP LVDS |G CTRL DATA — e\ Lvps 16 cTRL pATA L SAAE LR e NC_SATA E_D2RP
P R Ve e saeTRe o R veo 16 __TP_SATA E R2D CN PKE BASES NC_SATA E R2D ON
T MAKE_BASE=TRUE 16 TP _SATA E R2D CP NPKE BASETTRE NC_SATA E_R2D CP.
VAKE_BASESTRUE
16 TP_SATA F_D2RN _ NC SATA F_D2RN
TP_HDA SDI NI NC HDA SDI NL 16 __TP SATA F D2RP i NC SATA F D2RP
TP_HDA SDI N2 NC HDA SDI N2 16 __TP SATA F R2D ON M BASETRE NC SATA F R2D N
TP_HDA SDI NG NC HDA SDI N3 16 __TP SATA F_R2D CP S SETRE NC SATA F_R2D CP
VAKE_BASE-TRUE
TP POl PME L NC PO _PME L
TP PO CLK33M QUTS NC POI_CLK33M QUT3
TP_PCH TP18 — e NC PCH TP18
PRk BRE=TRE
TP _PCH TP17 —_— — NC PCH TP17
—— ke eroeTroe
16 TP CLINK CLK J—— NC LI NK OLK TP_PCH TP16 P NC PCH TP16
16 TP_CLINK _DATA e aseTRE NC_CLINK_DATA _— ELS —— e e ——
16 TP _CLINK RESET L = MAKE_BASE=TRUE NC CLI NK RESET L TP _PCH TP14 J— — NC_PCH TP14
T WAKE BASE-TRE TP_PCH TP13 Y&EE’ NC PCH TP13
16 _TP_PCIE _CLK100M PEBN — Img NC_PCI E_CLK100M PEBN TP_PCH TP12 TaE e NC_PCH TP12
16 TP PCLE CLKI0OM PEBP — meeTeE NC PCI E_CLK100M PEBP —  WEBSETRE
T WAKE_BASETRUE
TP_PCH TP10 IRE NC_PCH TP10
Bk BRE=TRE
TP_PCH TPO THE NC PCH TPY
——emeee
TP_PCH TP8 — e e NC PCH TP
TP_PCH TP7. IRE NC_PCH TP7
PRk BRE=TRE
TP_PCH TP6 P NC PCH TP
TP_PCH TPS — Y&EE’ NC PCH TPS
= TRSE=TROE
TP _Por TPa NC POH TP
ke BE=TRE
TP_PCH TP3 S NC PCH TP3
—ERSE=TROE
TP_PCH TP2 — PCH TP2
=T re
TP _Por TPL = NC POH TPL
EE s
IRUE PCH VSS NCTF<15>
[E—mePoi vss NCTEqr> o = o v s o
me F<17.
CD)—== PCH_VSS NCTF<2> 69 = oot o ; ©9
1mE v F<19>
=== PCH VSS NCTF<5> . g o0
CD—== PCH_VSS NCTF<19> 6 69
IRUE PCH VSS NCTF<21>
[ Foi vss Neteso: o = Ep—— °
1mE <25>
ED—mePoi vss NoEe - = . o
IRUE PCH _VSS F<27:
CD—== PCH_VSS NCTF<12> 69 == NCTE<27> o9
Co—== PCH_VSS NCTF<29> 60
17 TP_SDVO TVCLKI NN — IRE NC _SDVO _TVCLKI NN
17 TP_SDVO TVCLKI NP Lo ettt NC_SDVO TVCLKI NP
VAKE_BASE-TRUE
17 TP_SDVO STALLN — IRE NC _SDVO _STALLN
17 TP _SOVO STALLP. T eeneTRe e SDvO SIALLD 1 TP _LVDS 1G B CLKN p— LVDS | G B CLKN
T WAKE_BASETRUE 6 TP _LVDS IG B CLKP LVDS |G B CLKP
17 TP_SDVO | NTN — IRE NC _SDVO | NTN TP _LVDS | G BKL PWA el LVDS | G BKL PWM
17 TP_SDVO | NTP —_— :’:rE’NE:THE NC _SDVO | NTP.
T WAKE BASESTRE
SMC BS ALRT L - NC SMC BS ALRT L
ErSE=TRE
23 _TP_XDP_PCH CBSFN A<O..1> mE NC TP_XDP_PCH OBSFN A<0..1>
J—— N Beo. 1o N BRETRE N B0 1o ISYNC MASTER=(K99_M.B) SYNC _DATE=(02/ 16/ 2010)
VAKE_BASE-TRUE
23 _TP_XDPPCH HOOK2 IRE NC _TP_XDPPCH HOOK2 H
i pv— T et oo Functional Test / No Test
23 _TP_XDP_PCH OBSFN D<0.. 1> ThESETE NG TP XDP_PCH OBSFN D<0. . 1> ORI NUSE
Srv—— o e ep—— Appl e 1 nc 051-8871
MAKE_BASE=TRUE ° \ ON
23 _TP_XDP_PCH HOOK! InE NC TP XDP_PCH HOOK: ®
ST 2.5.0
16 _TP_PCH GPI CB4 CLKOUTFLEXO — e NC PCH GPI 064 CLKQUTFLEXO NOTI CE OF PROPRI ETARY PROPERTY:
VAKE_BASE-TRUE
16 TP _PCH GPI 065 CLKOUTFLEX1 IRE NC _PCH GPI 065 CLKOUTFLEX1 THE | NFORMATI ON CONTAI NED HEREI N | S THE
VAKE_BASE-TRUE
o e ion aramee = L e o me asames PR Rl AT e
16 _TP_PCH GPI 067 CLKOUTFLEX3 T WAKEBASETTRE |\ by aPl 057 CLKOUTFLEXS | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 7 OF 109
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"G3Hot" (Al ways-Present) Rails 3.3V Rails
s, _=PPBUS G3H — PPBUS G3H 651 ss _=PP3V3 S5 REG = PP3V3 S5 -
- M N-RECK-W DTH=0. 55 mn M NREGK W BTHED. 3 W MAKL BASESTHUE
MAKE BASELTRUE p——=PP3V3 S5 XDP
— =PPBUS SO LCDBKLT . — =PP3V3 SO _P3V3SOFET
— =PPBUS SO VSENSE s — =PP3V3 S3 P3V3S3FET
=PPVI N SW T29BST 8 35 =PP3V3 S5 CPU VCCDDR
o5 s _PPVIN_SW T29BST P — =PPVIN S5 HS COVPUTING ISNS R 4s =PP3V3_S4_SMC
VOLTAGE=12. 8V

as =PPVI N S5 HS COVPUTI NG | SNS

51 6

51

25

=PPVI N S5 P5VP3V3

j— PPBUS S5 HS COVPUTI NG | SNS

=PP18V5 DCI N_CONN

=PP3Vv42 G3H REG

=PPDCI N_S5 VSENSE

— PP3V42 G3H

=PPVRTC G3 QUT

=PP3V3 S5 LPCPLUS

=PP3V3_S5_SMC

=PP3V42 G3H HALL

=PP3V42 G3H CHGR

——
— =PP3Vv42 G3H PWRCTL

—— =PP3V42 G3H SMBUS SMC BSA

=PP3V42 G3H SMCUSBMUX

p——rrovas GoH ShVBUS SMe BoA

—  =PP3V42 G3H TPAD

——
=PPVI N S5 SMCVREF

—
— =PPVBAT G3 SYSCLK
— =PP3V42 G3H ONEWRE

—_— PPVRTC G3H

s _=PP5V_S5 LDO

— M N_LINE_W DTH=0. 2 MM

N_NECK_W DTH=0. 2 MM

=PPVRTC G3 PCH

5V Rails

PP5V_S5

s _=PP5V_SUS FET

M N_LINE_WDTH=0. 5 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=5V
MAKE_BASE=TRUE

=PP5V_S5 P1V5DDRFET

=PP5V_S5 P5VSUSFET

=PP5V_S5 TPAD

PP5V_SUS

s« _=PP5V_S3 REG

M N_LI NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MM

=PP5V_SUS PCH

— PP5V_S3

s =PP5V_SO_FET

— M N_LINE_WDTH=0. 5 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=5V.
MAKE_BASE=TRUE

=PP5V_S3 AUDI O AMP

=PP5V_S3_DDRREG

54

60

60

16 17 20

60

=PP3V3 SUS FET —

=PP3V3 S5 LCD

=PP3V3 S5 PCH

=PP3V3_S5_PCHPWRGD

=PP3V3 S5 SMCBATLOW

=PP3V3 S5 ROM

=PP3V3 S5 USB RESET

——
— =PP3V3 S5 PCH VCCDSW

=PP3V3 S5 SYSCLK

p——PPSVS oo PCH VOCIOW

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3_S5_PCH VCC SPI

=PP3V3 S5 P3V3SUSFET

=PP3V3 S5 TPAD

=PP3V3_S4 DPAPWRSW

PP3V3 SUS

=PP3V3 S3 FET —

M N_LINE W DTH=0. 50MM _ VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20MV MAKE_BASE=TRUE

— =PP3V3 SUS PCH VCCSUS USB

— =PP3V3 SUS PCH VCCSUS GPI O

=PP3V3 SUS PCH VCCSUS

=PP3V3 SUS GPI O

=PP3V3_SUS_PCH

=PP3V3 SUS PWRCTL

=PP3V3 SUS P1VO5SUSLDO

=PP3V3_SUS_SMC

PP3V3 S3

=PP3V3 SO FET —

M N_LINE_ W DTH=0. 50MM  VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20MV MAKE_BASE=TRUE

— =PP3V3 S3 BT

— =PP3V3 S3 MEMRESET

— =PP3V3 S3 SMBUS SMC A S3

=PP3V3 S3 SMBUS SMC MGMI

p——PP3Vs oS5 SVBLLS SMe A S8

HUB

USB RESET

VREFMRGN

W.AN

W.ANI SNS

BMON | SNS

PCH GPI O

=PP3V3 S3 1V5S3| SNS

=PP3V3 S3 DBGLEDS

PP3V3 SO

——

=PP5V_S3 MEMRESET

=PP5V_S3_P5VSOFET

— =PP5V_S3 RTUSB

——
=PP5V_S3 LI O CONN

PP5V_SO

M N_LT NE_W DTH=0.
N_NECK_W DTH=0

VOLTAGE=5V.

MAKE_BASE=TRUE

=PP5V_S0_BKL

v
2w

——

=PP5V_S0_CPUI WP

=PP5V_S0 CPUVCCI OS0

——

=PP5V_S0 FAN

——

=PP5V_SO_1 PCPI LIS
=PP5V_SO VCCSA

=PP5V_S0_PCH

— _=PP5V_SO0 VMN

——
=PP5V_S0_KBDLED

M N_LINE_W DTH=0. 5 VOLTAGE=3. 3V
M NN

=PP3V3 SO0 CPUVCCI O SNS

MV
\_NECK_W DTH=0. 20MM  MAKE_BASE=TRUE

=PP3V3 SO AUDI O

=PP3Vv3 S0 BKL VDDI O

— =PP3V3 SO _HS COMPUTI NG | SNS
—— =PP3V3 SO CPUTHVENS

P A/ EL
P3V3 SO _DP DDC

=PP3V3 S0 FAN

=PP3V3 SO P3V3T29FET

=PP3V3_S0_P1V8S0

=PP3V3 S0 _PCH

=PP3V3 SO PCH

GPI O

=PP3V3 SO PCH

V&3 3

CLK

=PP3V3_SO_PCH

VCC3_3.

GPI O

=PP3V3 SO PCH

VCC3 3

HVCMOS

=PP3V3 SO PCH

V&3 3

PCl

=PP3V3_S0_PCH

VCC3_3.

SATA

=PP3V3 SO PCH

VCCADAC

=PP3V3 SO PCH STRAPS

=PP3V3 SO PWRCTL

=PP3V3 SO RSTBUF

=PP3V3 SO SB PM

=PP3V3 SO SMBUS PCH

=PP3V3 SO SMBUS SMC 0 SO

=PP3V3_S0_SMBUS SMC B SO

=PP3V3 SO0 SMC

=PP3V3_S0_HDD

=PP3V3 SO P1V5S0

=PP3V3 SO T29PWRCTL

=PP3V3 SO DPSDRVA

=PP3V3 SO P1V05S0LDO

=PP3V3 SO0 | WPl SNS

=PP3V3 S0 XDP

=PP3V3_S0_T2912C

=PP3V3 S0 BKLTI SNS

=PP3V3 SO SYSCLKGEN

16 17 18 19

as

as

18 19

as

16 17 19

59

55

60

59

55 31

53

59

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

=PP1V8 SO REG =

PP1V8 SO

2A max supply

=PPDDR _S3 REG _—

M N_LINE_WDTH=0. 5 MM
M N_NECK_W DTH=0. 2 MM
VOLTA v

MAKE_BASE=TRUE
=PP1V8 SO CPU VCCPLL

=PP1V8 SO PCH VCC DFTERM

=PP1V8_S0_P1V05S0LDO

=PP1V8R1V5 SO PCH VCCVRM

=PPVDDI O SO SBCLK

=PP1V8 SO P1V5S0

PP1V5 S3

=PP1V5 S3RS0O FET =

M N_LI NE_W DTH=0. 8 MM

MEMRESET

MEM A

MEM B

P1V5S3RS0 FET

ODRREG LDO

PP1V5 S3RSO

=PP1V5 SO0 REG _—

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=L. 5V
MAKE_BASE=TRUE

=PP1V5 S3 CPU VCCDDR

=PP1V5_S3RSO_VMON

PP1V5 SO

=PPVTT S3 DDR BUF —

=PP3V3R1V5 S0 AUDI O

=PP3V3R1V5 SO0 PCH VCCSUSHDA

PPVTTDDR _S3

=PPVTT SO DDR LDO _—

M N_LINE_W DTH=0. 3 MM

=PPVCCSA SO REG =

=PPOV75 SO _MEM VTT A

=PPOV75 SO MEM VTT B

=PPVTT SO VTTCLAMP

PPVCCSA SO _CPU

=PP1V05_SUS LDO =

PP1V05 SUS

=PPCPUVCCI O SO_REG —_—

N_LINE_WDTH=0. 4 MV
HE(

™M 3
M N_NECK_W DTH=0. 2 MM
v

— =PP1V05 _SUS PCH JTAG

PP1V05_S0

? mA

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

PCH VCCl O PLLPCI E

CPU VCCl O

PCH

PCH

VCal O

PCH

VCCl O PCI E

PCH

VCCl O SATA

PCH

VCCASW

PCH

VCCl O USB

PCH

VCC_CORE

VMON

PCH VCCl O CLK

VCCDI FECLK

VCCSSC

V PROC 1O

PCH VCCl O PLLUSB

PCH VCC DM

PCH VCCI O PLLFDI

=PP1V05 SO PCH VCCDM FDI

=PPVCCI O SO_XDP

=PPVCCI O SO _SMC

=PP1V05 SO P1VO5T29FET

12 15

20

15 26

910 12 14

16 22

20 22

17

16 20

20 22

20 22

20 22

22

57

15 12

14 12

14 12

T29 Rails (of f when no cable)

35 s _=PP15V_T29_REG

—_— PP15V_T29

3s _=PP3V3_T29 FET

35 _=PP1V05_T29_FET

=PPVDDI O T29 CLK

25

=PP3V3 T29 RTR

33 34 35

=PP3V3 T29 PCH GPI O

16 19

—_— PP1V05 T29

— =PP1V0O5 T29 RTR

1V05 SO LDO
se _=PP1V05_S0_| DO — o PP1VO5 SO PCH VCCADPLL 6
- — M N_LINE W DTF=0. 4 MV
M N_NECK_W DTH=0. 2 MV
VOLTAGE=1. 05!
NAKE_BASE=TRUE
— =PP1V0O5 SO PCH VCCADPLL 20
Chi pset "VCore" Rails

=PPVCORE SO CPU REG

— PPVCORE SO _CPU

=PPVCORE S0_AXG REG

— M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 25 MV
VOLTAGE=1. 25V
MAKE_BASE=TRUE

— =PPVCORE SO CPU

912 14

=PPCPUVCORE SO VSENSE

a4

— PPVOORE_SO_AXG

=PP1V5 S3 CPU VCCDQ

— MN_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
TAGE=1. 05V

MAKE_BASE=TRUE

=PPVCORE SO CPU VCCAXG

912 15

=PPGEXVCORE SO VSENSE

aa

PP1V5 S3 CPU VCCDQ

=PP1V05_S0_CPU_VCCPQE

M N_LI NE_W DTH=0. 6 MM
MAKE_BASE=TRUE

PP1V05_S0_CPU_VCCPQE

=PP1V8 SO CPU VCCPLL R —

PP1V8 SO CPU VCCPLL R

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=L. 8V

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=05/ 15/ 2010
—

Power Al i ases

D zr g

@ Appl e I nc.
®
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3

2

CPU Heat Sink Munting Bosses

Z0913
STDOFF- 4. 50D1. 8H SM

@ : ;

Z0910
STDOFF- 4. 50D1. 8H SM

©

Z0912
STDOFF- 4. 50D1. 8H SM

Z0911
STDOFF- 4. 50D1. 8H SM

4x 860-1327 l

X21 Boss

Z0905 20914
STDOFF- 4. 5CD1. 8H SM STDOFF- 4. 50D1. 9H SM

1 1 1

Fan Boss
20915

=  860-1327 —  860-1327 =  860-1327

EM 1/0O Pogo Pins

SSD Boss

STDOFF- 4. 50D1. 9H SM

67

Di spl ayPort Pogo USB/ SD Card Pogo
CRI Tl CAL CRI Tl CAL .
730905 730906 .

POGO- 2. 00D- 3. 6H K86- K87 POGO- 2. 00D- 3. 6H K86- K87
sm M 67
. C . C o
= 870-1938 = 870-1938 ::
CRI Tl CAL CRI Tl CAL
ZS0904 ZS0907
POGO- 2. 00D 2. 95H K86- K87 1. 4Dl A- SHORT- SI LVER- K99
SM SM
1 1
= 870-1940 = 870-2015
T29 Can Slots
SEOP1 SL0902
1 . TH- NSP
SL- 1. 1X0. 4- 1. 4x0. 7 -,_—Q
SL- 1. 1X0. 1.4x0.7

= 998- 2691 = 98- 2691

PCB Stiffener

above J9400)

Di spl ayPort

(Provides PCB support for small finger

NO STUFF

Mro9oo
STI FFENER- K16- K99

_|:_ 806-1176
Di gital G ound

i

i

=PEG R2D C P<3..0>

— PEG R2D C P<3..0>

PCl E T29

R2D C P<3..0>

TP DP

T29 DP Ports

1 G C HPD DP_T29SNKO

HPD

=PEG R2D C N<3..0>

PEG R2D C N<3..0> VAKE_BASESTRE poy E_T29

R2D C N<3..0>

TP

DP |G C MP<3. .0> MAKE_BASESTRUE Db T29SNKO

M._C P<3..0>

=PEG D2R P<3..0>

— PEG D2R P<3..0>

VAKE_BASETRE by E Tog

D2R P<3..0>

MAKE_BASE=TRUE

s _=PEG D2R N<3..0>

PEG D2R N<3..0> MAKE_BASESTRE poy E_T29

D2R N<3.. 0>

CPU signal s

26 _MEMWTT EN =DDRVTT EN

VAKE_BASE=TRUE

DP_EXTA M. C P<3..0> es DP IG M P<3..0>

TP DP IG B MP<3..0>

VAKE_BASE=TRUE
DP_EXTA M.

C N<3..0> es

TP DP IG B MN<3..0>

DP IG M. N<3..0>
VAKE_BASE=TRUE —
DP_EXTA AUXCH C P 68
RUE

— DP IGAUX CHP DP 1G B AUX P

VAKE_BASE=T}

DP_EXTA AUXCH C N DP_1G AUX CH N DP_1G B AUX N

68—

MAKE_BASE=TRUE

26 55

16 PCl E EXCARD D2R N NC PCl E EXCARD D2RN

16 PCl E_ EXCARD D2R P NC PCl E EXCARD D2RP

16 __PCILE EXCARD R2D C N — MEeasETRE NC PCl E_ EXCARD R2D CN

1o __PCIE_EXCARD R2D C P T -OASETRE NC PCI E_EXCARD R2D CP

o9 16 _PCIE_CLK100M EXCARD N TR BASETRE NG POl E_OLK100M EXCARDN
0 16 __PCIE_CLK100M EXCARD P MIE BASESTRE NC PCl E_CLK100M EXCARDP

PEG CLK100M P PEG CLK100MP

69 16

VAKE_BASE=TRUE

5 (6

PEG CLK100M N PEG CLK100MN

69 16

VAKE_BASE=TRUE

TP_PCH CLKOUT DPN DPLL_REF CLK N DPLL_REF_CLKN

== VAKE_BASE-TRUE

TP_PCH CLKQUT DPP DPLL_REF CLK P DPLL_REF_CLKP.

== VAKE_BASE-TRUE

10 66

10 66

11

MEM A CLK P<1> — TP_MEM A CLKP<1>
MEM A CLK N<1> — ME BASETRE TP_MEM A CLKN<1>
MEM A_CKE<1> VAKE BASETTRUE NC MEM A_CKE<1>
MEM A CS L<1> VAKE_BASESTRUE NC MEM A CS L<1>
MEM A QDT<1> VAKE_BASESTRUE NC MEM A QDT<1>
MEM B CLK P<1> MAE_BASE-TRLE TP_MEM B CLKP<1>
MEM B CLK N<1> MAKE_BASE-TRUE TP_MEM B CLKN<1>
MEM B_CKE<1> VAKE BASETTRUE NC MEM B CKE<1>
MEM B CS L<1> VAKE_BASESTRUE NC MEM B CS L<1>
MEM B_ODT<1> MAE_BASE-TRLE NC MEM B ODT<1>
MEM A A<15> MAKE_BASE-TRLE TP _MEM A A<15>
MEM B A<15> MAKE_BASE-TRUE TP_MEM B A<15>

VAKE_BASE=TRUE

T29BST: N
R0960
35 7 _=PPVI N_SW T29BST 1,\/2/\/2 =PP15V_T29 REG .
w0
ow
s 65 _T29 A BIAS “s”
C0960 *
0. 01UF
b
X5R 2
so1
= T29_A BI AS caps
S GNAL_vepEL ENPTY
R0931
s aT29 A BIAS R AN 2 T29 A BIAS REDPO
20w 1 00901
Py 0. 01UF
0 10%
10% ) Gua_ncoeL-enpTy
2 X5R

SI GAL_NDDEL=EMPTY

1ov
X5R S GNAL_MODEL=EMPTY
201

S| GUAL_WODEL=ENPTY,
RO

51

a8 129 A BIAS R 1 2 T29 A BIAS R2DP1 63
uzow 1 00903
- 0. 01UF

201
10% § cse_wcoeL vy
2
b
5o

SI GNAL_NDDEL=ENPTY

934
L5

6a 5 T29 A BIAS R 2 TQ9 A BIAS R2DN1 63
uzow 1 C0904
- 0. 01UF

-
10% o cua_vooeL-eneTy
or

by

VAKE_BASE=TRUE

57 =PP3V3 DP_DDC
R0920'| R0921'| R0922"| R0923"
2.2K 2.2K 2. 2K 2.2K
5% 5% 5% 50
1/ 20w 1/ 20w 1/ 20w 1/ 20w
M- M- M- M-
201, 201, 201, 201,
TP DP IG C CTRL OLK — DP 1G C QTRL CLK
TP DP I G C CTRL DATA — WEBASETREDD |G C ¢TRL DATA
TP DP IG D CTRL OLK —_ MWKEBASETRERDS |G D CTRL OLK
TP _DP_IG D CTRL_DATA — WKEBAETRED |G D CTRL_DATA
——  NAKE_BASE=TRUE
. =PP3V3 SQ DP DDC
1 1
R0924°| R0925
2.2K 2.2K %
5% 50
1/ 20w 1/ 20w
M-
201, 201,
ss _DP_EXTA DDC CLK — DP1GB DOC @K 1
MAKE_BASE=TRUE —
ss _DP_EXTA DDC DATA — DP IG B DDC DATA 1
VAKE_BASE=TRUE —
ss _DP_EXTA HPD — DPIGB HPD 1
VAKE_BASE=TRUE —
1
R0908
100K
506
1/ 20w
2| oriTICA
RO910
= o.01
0.5%
W
ost2'1
ss _PPBUS SW LCDBKLT PWR — _ PPBUS SWBKL
MAKE_BASE=TRUE 3 — M N_LI NE W DTH=0. 5
N_NEGK_W DTH-0, 375 Mv
75 45 I SNS LCDBKLT P MAKE BASEZTRUE
— __=PPBl BKL
72 45 ¢QOT}—L SNS LCDBKLT N = US SW o
NC_USB HUBL OCS4 — =USB HUBL OCS4 24
MAKE_BASE=TRUE —
NC_USB HUB2 OCS4 — =USB HUB2 OCS4 24

VAKE_BASE=TRUE
T29_A BI AS caps

S| GNAL_MODEL=EMPTY
R0926
51

00 T29 A BLAS R 1 > T29 A BIAS D2RP1 o4
550
120w 1 0906
o 0. 01UF

201
10% 51 GNAL_MDDEL=ENPTY
, oV !

201

S| GNAL_MODEL=EMPTY =

R0927
00 T29 A BLAS R LANA 2 T29 A BIAS D2RNL oa
w0
120w 1 C0907
- 0. 01UF
pum—
o

DP_A BI AS caps

ss _DP ABIAS P 2 ss DPABIASPO
0962 * Q0964 *

0. 01UF —— 0. 01UF

0% —— 10%

1ov 1ov
X5R 2 X5R 2

ss _DP_ABIAS N 2 s DP_A BIAS N 0

S| GNAL_MODEL=EMPTY S GNAL_NODEL=EMPTY

= D>
= D>

*
*

UNUSED SDCARD USB Al i ases

2487

TP DP I1G C MN<3..0> —_ DP_T29SNKO M. C N<3..0> .
TP DP I G C AUXP — WWEBASSTRED T29SNKO AUXCH C P -
TP DP I G C AUXN — MEBASSTRED T29SNKO AUXCH C N -
-_— MAKE_BASE=TRUE
TP DP 1 G D HPD — DP | G D HPD
= MAKE_BASE=TRUE
R0909*
100K
50
1/ 20w
201,
LVDS Al i ases
TP _LVDS |G B CLKP — LVDS IG B CLK P 68
MAKE_BASE=TRUE -
TP _LVDS | G B CLKN — LVDS IG B CLK N 68
MAKE_BASE=TRUE -
NC LVDS | G B DATAP<0. . 3> — LVDS | G B DATA P<0..3> 68
MAKE_BASE=TRUE NO_TEST=TRUE ~——
NC LVDS | G B DATAN<O. . 3> — LVDS | G B DATA N<O..3> 68
MAKE_BASE=TRUE NO_TEST=TRUE -
NC LVDS | G A DATAP<3> — LVDS | G A DATA P<3> 68
MAKE_BASE=TRUE NO_TEST=TRUE -
NC LVDS | G A DATAN<3> — LVDS |G A DATA N<3> 68
MAKE_BASE=T] NO_TEST=TRUE -
LCD BKLT PWM — LVDS | G BKL PWM 17
E_BASE=TRUE -
LCD | G PWR EN — LVDS | G PANEL PWR 17
MAKE_BASE=TRUE -
LCD BKLT EN LVDS 1 G BKL _ON 17

VAKE_BASE=TRUE

SATA ODD R2D C

SATA Al i ases
Unused SATA ODD Signals

P NC SATA QDD R2DCP

SATA ODD R2D C

MAKE_BASE=TRUE NO_TEST=TRUE
NC SATA ODD R2DCN

N

SATA ODD D2R P

MAKE_BASE=TRUE NO_TEST=TRUE

NC SATA ODD D2RP

SATA ODD D2R N

VAKE_BASE=TRUE NO_TEST=TRUE

=PP3V3_S3_USB_|

— NC SATA ODD D2RN
— RUE

VAKE_BASE=TI NO_TEST=TRUE

HUB

68 24

68 24

RO901"

1

Unused PGOCD si gnal

TP_P1
MAKE_BASE=TRUE

TP_DDRREG PGOOD

'R0902

10K
5%
1/ 20w

10K
5%
120W

5201

P1 60

ODDRREG PGOOD

VAKE_BASE=TRUE

23 19 [T JTAG | SP_TCK
VAKE_BASE=TRUE

19 [T JTAG | SP_TDI

VAKE_BASE=TRUE

19 JTAG | SP_TDO
<o VAKE_BASE=TRUE

T29 JTAG

R0990
JTAG T29 TCK R__1 A N A 2 JTAG T29 TCK oo =

JTAG T29 TDI 7o

= g oo
— JTAG T29 TDO - am =
SYNC MASTER=K91 M.B SYNC DATE=05/ 15/ 201d
umin= ———
Signal Aliases

72.5.0

C} Appl e I nc.
®

24 68

1 C0905 1 C0908
—— 0. 01UF 0. 01UF
=T 10% 10%
17 167
2 xR 2 xR
A 308
T29 Ali ases
Unused USB ports
24 8 7 =PP3V3 S3 USB HUB
R0915'| |'R0916
10K 10K
5o 55
NO STUFF Y2 w2
w1, |p200
mes 120 ARSDN RO9LT .0 D)\ 2o USB T29A N
o8 63 T29 A RSVD P R091812§2W1,v\/\/2 I USE T29A P
17201 V

24 68

NO STUFF
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OM T_TABLE NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
CRI TI CAL R1010 OM T_TABLE
w CPU_PEG COVP 1 242 » =PP1V05_S0_CPU VCOI O 4 41 T
o DM _S2N N<O> =~ MJpw Rx o0 UlOOO PEG | COWPI | &8 e o 22 o oy PU_CFG<0> BSO IcrG o uU1000 RsvD_28| BE7 CPU_MEM VREFDQ A,
o6 17 2N _N<1> P6 | DM _RX_1* SANDY- BRI DGE PEG | covpd_GL i o 23 5 my—CPU_CEG<1> 51 |org 1 BGA RevD_29| B o
o 17 DM _S2N_N<2> PL] DM _RX_2* MBI '—'E'GEG 35W  peg Roowd & = o 23 5 oy CPU_CFG<2> B54 |crG 2 eserveD RSVD 30
oo DM _S2N Ne3> 8 Pi0d ow R ar 0%, I _PEG DR N<O> ) o QPU_CEGS3> 23 lerc s y s NI oS
o 17 DM _S2N_P<0> N3 | pv_Rx 0 PEG RX_1* |21 =PEG D2R N<1> s e D CFG=52 ey it @ RSVD_32| k45 N
o 17 DM _S2N_P<1> P7 | DM _RX 1 PEG RX_2*|,B22 =PEG D2R N<2> s o D s CFG<6> i e Z O RSVD733ﬁ§NC
66 17 DM _S2N P<2> P3 |pM_RX 2 PEG RX_3*|yD21 =PEG D2R N<3> . 66 23 9 (TR P creeee s CFG_ 6 0 &
o 1 DM _S2N_P<3> - P11 | DM _RX 3 PEG RX_4* [;AL9 =PEG D2R N<4> . s 23 9 [T cFG 7 <o RSVD_34
T S RX_5* |3DL7 =PEG_D2R_N<5> o6 23 [y PU_CFG<8> AS5 IcFG 8 [a g RSVD_35 NC
o6 17 DM _N2S_N<0> K14 M _Tx 0* PEC_RX S ° o6 2 CPU_CFG<9> 1 Icrg o Z 5 RsvD_36|_Y
o - <[ B14 =PEG D2R N<6> . s 25 I 2 g ) NC
00 11 DM _N2S N<1> M8 | v _Tx 1% PEG RX 6 = o 2 [y CPU_CEG<10> K49 |org 10 § RSVD_37 Nc
w17 DM _N2S_N<2> N ] v _TX 2+ PEG RX 7+ oP13 =PEG [2R Ne7> ° FERMOCRE_S0_CRUL 7 12 = o CPU_CFG<11> K53 |orG 11 RSvD_38| P
6 Q= e e gm—————( — A « [ AL =PEG D2R N<8> © 23 [T - —
N2S N<3> R2 v TX 3* z PEG RX 8% (5= g =t DER NSO2  rme CPU CFG<12> FS3 |crG 12
17 oM _N2S N<3> o, ~ RADM_TX: PEG RX_o* BL0 —PEG D2R N<9> . — o 23 [T Pu-Ee=12> = S | RSVD, 39 ?\IC
s 17 N2S_P<0> K3 fpm_Tx 0 PEG_RX_10* [, =PEG D2R N<10> . rR1064'| |'R1070 O pU CFG<14> o1 e ay RSVDJUﬁg
o6 17 DM _N2S P<1> M| DM _TX 1 PEG RX_11*|4A8 =PEG D2R N<11> . 49.9 49.9 o0 22 [T CPU CFG<15> 51 CFG 14
o DM _N2S_P<2> P4 | om _Tx_2 PEG_RX_12+}85 =PEG D2R N<12> . i oo " D CF o162 Sy i v
o1 DM _N2S P<3> > T3 | pvM_TX 3 PEG_RX_13* |8 e —PEG D2R N<13> o 20 )m ® D Fael 7o T Pt RSVD_421-2 %
PEG RX_14* e =PEG D2R_N<ld> ° PLACE_NEAR=U1000. H45: 50. 8MM ” E e Essngji Ek
o6 17 Eg $¥ﬁ mgz WUI Eg 27372: PEG RX 15 KT g =PEG D2R N<15> m, PLACE S1 CE-gOTTOM CPU_\VCC, VAL SENSE_P "3 Ivoc va_sense e 45
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67 aomw SB_DQ 54
67 aomw SB_DQ 55
67 ao@Mﬁﬂ SB_DQ 56
67 aomw SB_DQ 57
67 aomw SB_DQ 58
o wemy MEM B DO<59> oo G055 00 50
67 aomw SB_DQ 60
67 ao@w SB_DQ 61
o wemy MEM B DO<62> o AFel s 0o 62
67 ao@M“ﬂ SB_DQ 63
50 20 (OO} NVEM B_BA<0> * B&9 | s BS 0
30 29 M B_BA<1> BD42 | 5B BS 1
0w @mMEM B BA<2> o~ AT22|sp Bs 2
a0 20 MEM B_CAS L AVA3] sB CAS*
30 29 @w SB_RAS*
30 20 @M SB_WE*

SYNC DATE=12/ 13/ 201
lacammn=

CPU DDR3

| NTERFACES

d} Appl e I nc.
®
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141297

=PPVCORE_S0_CPU

510, —PPVCORE_SO_CPU_VCCAXG OM T_TABLE
OM T TABLE CRI Tl CAL
- — =PP1V5_S3_CPU_VCCDDR
CRI Tl CAL =PP1V05_S0_CPU_VCCl O AMG [yAXG 1 uU1000 —
(NOT control | ed by VCCl O _SEL) AB47 VAXG_2 BGA
A26 |voc 1 U1000 voal o 1| _AF46 Fixed at 1.08v ABSO_|yAxG 3 (7 OF;S’) vDDQ 1| AJ28
A29 lvec 2 BGA veal o 3| A48 ABS1 lVAXG 4 g b vDDQ 2| AI33
M1 |yee 3 (6 OF 9) vea o a|_AGS0 AB52 |\axG 5 8| VDDQ_3|_AJ36
A34 lvee 4 2 veal o 5| AL ABS53 |yaXG 6 Z|9Q vDDQ 4| _AJ40
A35 lvee s @ vea o 6| A7 ABS5_|\axG 7 C \ VDDO 5|_AL30
A38 lvee 6 7o veal o 7| A2l AB56_|\axG 8 5| W VDDQ_6|_AL34
A39 lvee 7 RN veal o 8| AI25 AB58_|\axG 9 z | = VDDQ_7|_AL38
A2 |vec 8 > | voal o of Al43 AB59 |\axG 10 & § Voo 8| AL42
C26 |vee 9 g~ veal o 10 _AJ47 ACB1 |yaxG 11 vDDQ 9| AMB3
7 |vee 10 g g Vool 0 11| AKS0 ADA7_lyAXG 12 vDDQ 10| AMBE
32 |vec 11 veal O 12| AKS1 AD48 |\yAXG 13 VDDQ 11| AMHO
@34 |vec 12 vcol o 13 _ALl4 AD50_|yAXG 14 9 VvDDQ 12| AN30
37 |vee 13 vcal o 14| AL1S ADS1 |VAXG 15 z VDDQ 13| ANS4
&9 lvec_14 veal o 15 AL16 AD52 IVAXG 16 [ VDDQ_14| AN38
A2 lyee 15 vcal o 16 AL20 AD53 |VAXG 17 |3 VDDQ 15| AR26
D27 |vec 16 vea o 17| AL22 AD55 |AXG 18 % - VDDQ 16| _AR28 ... =PPVCCSA_s0_cPu
D32 |vee 17 vea o 18| AL26 AD56_|yAxG 19 : VDDQ 17| AR30 s B E——
D34 lvee 18 vcol 0 19| AL45 AD58 |\yAXG 20 E VDDQ 18| AR32
D37 |voc 19 vea o _20] AL48 ADE9 [vaxG 21 VDDQ_ 10| ARS4 =PP1V5_S3_CPU_VCCDDR
B39 |vee 20 veal o 21| AMLE AE46 |yAxG 22 VDDQ 20| AR36 e == N
D42 |vee 21 Vool 0 22| AML7 N5 JuaxG 23 VDDQ 21| AR40 » R13180%
E26 |voc 22 VCal O 23| _AMRL P47_|\yaxG 24 . VDDQ 22| AVl PLACE_NEAR=U1000. U10: $0. 8mm .
E28 |voc 23 Vool 0 24| AMA3 P48 |yaxG 25 VDD 23] AVe6 X 1/ 20W
E32 |voc 24 veal o 25| AME7 P50 |\axG 26 VDDQ 24| BA4O R13180(3 201,
E34 |\oc 25 voa o 26| AN20 P51 |VaxG 27 VDDQ 25| BB28 LA AR D BRI 106
E37 Ivec 26 Vool 0 27| ANA2 P52 |\axc 28 VDDO 26| BG23 1/§g\lfv
E38 |voc 27 voaol o 28| ANS PS3 |vaxG 29 2
F25 lvee 28 § VCol 0 29| A48 PS5 _[VAXG 30 G- veepQ 1| AV =PP1V5_S3_CPU VCCDQ - .5
F26 \/( 2! P56 |y, 1 3 Vo 2| AN26
= cC_29 a Voo © 30| _AALA e AXG 3 38 cCDQ
vec.so z Ve o 31| AALS VAXG_32
F32 |vec 31 © vou O | ABLT T48 lvaxG 33 VvDDQ SENSE| B3 g CPU VDDQ SENSE P BTV TAGEL. 05V
F34 lvec 32 [ Ve O 33| _AB20 T58 lvAXG 34 1 VSS_SENSE_vDDQ_ BA4S g, CPU VDDQ SENSE N Nme’ AoV
F37 |vec 33 — T59_lvAXG 35 2z ¢ -
F38 |voo a4 Voo O 34 ACLS o1 Juaxe a0 @S vocsa sensel U0 g CPU VOCSASENSE o
Faz oo Vool 0_35|_ADL6 W6 |yaxG 37 z
CEE Voo O 36|_ADIE T VOoCSA VI b_o|_D48 CPU_VCCSA VI D<0>
F25 lyog 37 3 yoost 23}1 Va8 |\yaxG 39 (R VCCSA VID 1 D19 g CPU VCCSA VID<1> omy s
- 7 VCal O 38 2
26 z ) V50
H28 xgigg B vea o 3ot AELS V51 xxg*ﬁ SM_VREF|_AY4Ze, CPY_DDR VREF ;.
— AF1 ¢
F29 vec 40 E v AFlZ V52 VAXG 42 R13180%1
. \ee] 41 ¢
2 lvec 41 i AF20 V53 IVAXG 43 PLACE_NEAR=UL000. BA43: 50, 8m 1%
H34 |voc 42 Vea o 42 AGLS V55 _|vaxG 44 PLACE_SI DE=BOTTCM 1/ 20W
. VCCI O 4 . 201
H35 |voc 43 voa O 4] AGLE V56 VAXG_ 45 R1314'| ['R1313 2
H37 lveg_44 Voo O 45| _AGLT V58 |VAXG 46 10K 10K
F88 lvac 45 voa o aa] A0 =PP3V3_S0_CPU_VCCI O_SEL V59 _VAXG 47 w23l $oow L
_S0_CPU_ ) . =
R0 lvec 46 Voo O 47|_A®L —PPVCORE SO CPU V G VEO_IVAXG 48 201, 2201
J25 |vee 47 Voo O a8l _AJ1A R1320! =PP1VP5_S0_CPU VCCI O ; ¢ 1012 14 151207 — CORE_SO_CPU_VCCAX W1 |yAXG 49
J26 |vee a8 Vet O 49| _AJI5 10K VB2 IVAXG 50 L
J28 |voc a9 = 11200 1R1302 PLACE_NEAR=RI310. 2: 2. 54mm VB3 |VAXG 51
329 |vec 50 voa o 50| W6 2015 30 1R1300 NOSTUFF VES |vAxG 52 =
332 |vee 51 vea o 51| w7 5 - . 75 1 V66 |\,
134 Vg*ZZ 05 ror Fut Compatibi 11t i/zuSVLACE*NEAFkUloOD‘ O44: 2. 54mm i/%zow |1?é|'0370 W61 ngizi PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
> | or Future Compatibility g
335 |vec_s3 vea o seL| BC22 220t R1310 L5361 PLACE AR Y Dzt on S 120w Y48 |vaxG 55
337 |vec 54 o1 yzowd 25 1 w0 o o201 Y61 VAXG 56
238 fvec_s5 fio  VooPGE_1| AMBS 7as 26 15 12 10 7. =PP1V5_S3_CPU_VCCDDR
J40 |vee s6 38 Ve AN22 R1311 o6 56 CPU AXG SENSE_Py  tate vaTaGE=1 08 F45 |VAXG_SENSE @
J42 |vec 57 2o 20w QL A\ A\ N\ 2 1 CPU_VI DSCLK oo 66 56 ) > _ GAS |VSSAXG SENSE f—
K26 lvec s8 a VI DALERT* |5 A44 o CPU VIDALERT L R | NoT 6. VOLTAGE=0V ]
| - _ .
K27 lvec 59 s Vi DScLK|_B43 .« CPU VIDSCLK R R1312 w7 _=PP1V8_80_CPU VCCPIL R BB3 |vocPLl_1 PLACE_NEARSULOOO. AYA43: 2. 54mm
K29 |yee 60 VI DsouT|_S44 - CPU VI DSOUT R o0l AN 20 i CPU_VI DSOUT D 5 5 BCL |yoopLL 2 32
> — ] >
K32 lvee 61 BG hooeti s B CPU DDR VREF
K34 |vec 62 Wy ~ VCC_SENSE[ F43 - CPU_VCCSENSE P —PPVCORE SO CPU NOSTUFF s 1 - _=PPVCCSA _S0_CP! . peyRy— 12
K35 lvec 63 24 vss_sensel &3 & CPU VCCSENSE N = =21 7o R1371% L17 |vcosa 1 G
Tl gz  =PP1V05_S0_CPU VOO O s 10 12 100 L21 Jycesa 2
K39 ngge ? - veo o SENSE|_ANLE - CPU VCCI OSENSE_P PLACE_NEARZ{1000, GA5: 50, apmy 1% NI6 |yocsa 3 PLACE_NEAR=U1000. AY43: 2. 54mm 0, 1UF
Kao = VSS_SENSE_vcal g_ANL7 - CPU VCCI OSENSE | N NOSTUFF NOSTUFF = o 20 = o 1oV
\ee 67 - = T 1| |1 2012 VOCSA_4 o2
L25 |vyee 68 R1360 R1362 N22 |\ocsa 5
- 100 100 = . ANI6: 50. -
L28 |vec 69 PLACE_NEARSUI000, F43: 50 By 1% . PLAGE-SFOEEaT ;e 50- Bmm P17 lvcesa 6 = = =
L33 |vec 70 == = S v = P20 lvcesa 7 g PLACE_NEAR=U1000. AY43: 2. 54nm
L36 |vec 71 2| |2 ; ) ) RI6 lvccsa s
L40 VCC:?Z " taceet o PLACEMENT NOTE: Pl ease place all sense |line resistors on BOTTOM si de. RI18 |/ :9 %
N26 |veg 73 & = oD > o R21 lycesa_10
N30 VCC_74 Not e. VOLTAGE=0V oD = o u1s VCCSA 11
N34 |vec 75 Note. VOLTAGE=1 05! oo 50 oo V16 |voosa 12
N38 |vec 76 S — o = o V17 lvcesa 13
& - V18 |vecsa 14
V21 |ycesa 15
NOSTUFF NOSTUFF W20 |vocsa 16
R1361'| |'R1363
PLACEiNEAFCUJ&%gD. G&*E%‘rarw 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PL SI = |
- 1/ 23:1/?/ %now PLACE_SI DE=BOTTOM SYNC MASTER=K21 M_B SYNC DATE=12/13/201d

PLACEMENT NOTE: Pl ease place all

sense line resistors on BOTTOM si de.

CPU POVNER

d} Appl e I nc.
®
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OM T_TABLE
CRITICAL
B&L3 lvss u1000 vss| ML
BA7 Ivss BeA VSS|_MS
B2l (9 OF 9) 58
Vss VSS VSS

B&4 lvss 2 vss| M
B8 |yss § 3 vss| N7
B&37 VSS E g V/SS N21
B3 vss - vss|_N\es
BGIS |y 9 E vss|_Nes
B9 lvss & § VSS| 83
BGE3 VSS V/SS N36
@9 _|vss VSS| Mo
S5 lvss VSS| M3
C40 VSS V/SS N47
D4 Ivss VSS| M8
0 _lvss VSS| 6L
D10 lvss VSS| 62
D14 vss VSS| 66
D8 lvss vss| et
022 lvss vss_ P
026 |\ss vss| P4
029 |yss vss| P16
085 |\ss vss|_Pe
040 |\ss vss| P21
D43 lvss VSS|_Ps8
D46 lvss VSS|_Ps9
D50 VSS V/SES R4
054 |\ss vss| Ri7
D58 VSS V/SES R20
£ |vss vss|_R46
£25 |vss vss| T
20 |\ss vss| 47
35 |yss vsg| 150
40 |\ss vss|_Tst
F13 |\ss vss|_Ts2
15 |\ss vss|_Ts3
1o |yss vss|_Tss
20 |\ss vss|_Tss
F35 lvss vss|_®
F40 VSS V/SES U13
55 |yss vsg| V20
& _vss VSS| V6L
&8 lvss vss| Ve
&1 lvss vss| W3
1 lvss VSS|_Ws
H_Ivss VSS|_Ws
HO lvss Vss| el
4 |yss vss| ws
w7 |yss vss| Y4
21 |yss vss| va7
H53 VSS V/SS Y58
H58 VSS V/SS Y59
3L lvss

149 lyss

J55 VSS

K8_lvss

K1 |yss

K1 lvss VSS_NCTF[_AS
K51 lvss VSS_NCTF[_A57
L16 lvss VSS_NCTF|_BSsL
L20 lvss VSS_NCTF[_ B2
L22 lvss VSS_NCTF|_B252
L26 lvss VSS_NCTF| B4
L30 lvss VSS_NCTF|_BE58
L34 lvss VSS_NCTF|_BS
L3 lvss VSS_NCTF| B®7
L43 lvss VSS_NCTFL_ &
L48 _lvss VSS_NCTF|_8
Lol lvss VSS_NCTF[_25¢
M_lvss VSS_NCTF[_EL
M_lvss VSS_NCTF|_E6%

PR T e

OM T_TABLE
CRITI CAL

9 lvss u1000 VSS|_AVB4
A3 lvss BGA VSS|_AVES
A7 lvss (8 OF 9) Vss|_Aw2
21 |yss vssS vss|_Ams
25 |yss § z VeS| Aws
A28 Qo sg| Aves
prry Ve E 9 VoS
w7 |vss § i ves| At
o lyss E vss|_Anes
s |y g e
249 vi VSS| A3
23 |yss Vss|_Ase
M lyss vss|_Awo
A8 Ivss VSS| A3
A3 |yss vss|_Am7
50 |\ss Vss|_AN0
ASLIVSS VSS| A4
Y vss| A7
os Jves vedl wms
M55 [yss VS| _APs1
ms6_|\/sg vss] APss
816 |\ss vss| AR
ae18 |\ss vss| ARtz
ae21 |yss vss| ARL7
A48 |\ss vsg|_Are1
ag61_|\ss vsg| ARiL
A% _Ivss VSS| ARS8
Acto |yss vsg|_Ars1
Acla [y vss| AT
prory e vedl ams
o |\ss vss|_ATie
017 |yss vss| AT3s
A20 |\ss vss|_ATas
A6l |\ss vsg|_Ats2
8 lyss Vss|_ATss
Ae13 |yss vss|_Au
AFL sg|_ AT
PV e vesl At
21 |yss Vss|_Aus
AFa7_lyss vsg|_Awz
AP35 _lvss VSS| AkL
AFs0_|\ss vss| A7
A5t lyss vsg|_Aver
A2 |\ss vsg| Avez
AFs3_|\ss vss|_Avaa
AFss_|\ss vss|_Avao
AFs6_|\ss vss|_Avae
AFse_|\ss Vss|_Avss
AF59_|ysS vss|_Aw
AST_Ivss Vss| A3
Acio |yss vss|_Aws
AGl4_|yss VSS|_Ave1
Acte |\ss vss|_Ava
AGAT sg| Ave
Py e ves e
A1 |\ss vss|_Arie
a4 |vss vss|_Arzo
a8 |\ss vss|_Arzs
7 lyss vsg| Ava
13 |yss vss|_Avas
a6 |yss vss|_Arae
120 |\ss vss|_Arss
22 |\ss vss|_Arse
26 |\ss vss| el
AJ30 VSS V/SS BA11l
34 |yss vss| BAL7
AJ38 VSS V/SES BA21
A4z lvss VSS|_BA26
45 lvss VSS|_BA32
A48 lvss VSS| B8
A lvss VSS|_BAsL
Axs2_|\ss vss|_eess
ALL0 lvss Vss| B
ALLS lvss vss|_BCl3
A7 IVss VSSs| B
A2t |yss vss| B
A2s |yss vsg| otz
A28 |\ss vss|_eois
A3s |yss vss|_eoe
A36 |yss vss|_Boes
A0 |yss vss| Boe7
A3 |yss vsg|_Boe2
Aa7_lyss Vss|_Boss
A6l |yss vss|_Boio
v |vss e
vz |yss vss|_Boe
Ao |\sg vsg| Bos2
a2 |\ss Vss|_Bose
aves |\ss Vss|_BEs
AVBO_lVSS Vss|_B®

Appl e Inc.
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8 7 6 5 4 3 2 1
CPU VCORE DECOUPLI NG Processor Load Line -2.9 nGhns
Intel econmendation (Table 7-1): 16x 2.2uF, 12x 22uF, 3x 330uF
1297 _=PPVCORE S0_CPU CRI Tl CAlg CRI T1 CAL ¢CRI Tl CAI4CRI TI CAL,CRI T1 CAI,CRI Tl CAI,CRI TI CAL CRI T CAL 4CRI Tl CAL JCRI TI CAL 4 CRI TI CAL4 CRITI CAL JCRI Tl CAL 4CRI Tl CAlg CRI TI CAL CRI TI CAL
1 CJ;ZGOO 1 C1601 1 CJ;ZBU(F):% CJ;ZBU(F): 1 CJ;ZBU(F): 1 CJ;ZBU(F)Zi CJ;ZBU(F)ZB 1 CJ;26U9:7 1 CJ;26U928 1 CJ;ZBU(F)ZQ 1 CJ;ZBUJFEO 1 CJ;ZBUJﬁl 1 CJ;ZBUJFEZ 1 Cj?sujﬁi CJ;ZBUJFE4 1 CJ;ZBUJFES
TH TH % TH [k Tk % TH TE TR TR TR OT% T% [H TR
D 2 2 282 282 282 282 282 282 2 2 282 282 282 282
PLACEMENT_NOTE ( C1655- C1666)
> i:e_““ ‘:Slek;"_\l‘ilﬂﬂo Zjn‘.op.? :;—\L CRTHCAL CRTHCAL CRTHCAL CRETHCAIRCRITHCAL CRTHCAL CRTHCAL CRETHCAL CRTHCAL CRI TI CAL
1C1655 [1Cl656 ([1Cl657 |1C1658 |[1C1659 |1Cl660(|1C1661 |1Cl662 |1Cl663 ([1Cl664 |t C1665 C1666
WE = %?PF ::% I ::% eI ::% e IF ::% e IF ::% WF = 28UF ::% P ::% S % gg/
—FXR 2 XoR 2 XoR 2 X5R 2 X5R 2 X5R 2 XoR 2 XoR 2 X5R 2 X5R 2><R —|;><R
282 282 282 282 282 282 282 282 282 282 282
C PLACEMENT_NOTE ( C1667- C1679) l
PLACEMENT_NOTE ( C1640- C1645)
1 1 1
Loggo Lo Log Lo | oo
I Th T o 2790
Ti«xs B2- SM - B2-SM XNE B2- SM XNE B2- SM TEQ&XQE 62 s
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF CPU VCCPLL DECOUPLI NG
PLACEMENT_NOTE ( C1684- C167F) Intel recommendation (section 6.4): 2x 1uF, 1x 330uF
1007 :Pplvog_go_mlj_vml o) lF'I ace on bottom side of UL000 PLA;NEN‘:N?:EU;:::AE;D‘G71)I ;
B JiC1684 1C1685 |1C1686 |1Cl687 |1C1688 |1Cl689 ([1C1690 (1C1691 [1C1692 |1C1693 |1Cl694 |1Cl1695 JiClGQG 1R1602 B LL_R 7
i/': —:i/': ::i/': ::i/': _:i/': ::i/': — MF — 1 = 1F — 1 — MF — MF i/': ! Ly, ’
T TH T# TE TE OTE TH TH TH TH TE TE TE e
282 282 282 282 282 282 282 282 282 282 282 282 282 o
L o
JiC1697 1C1698 |1C1699 [1Cl169A |1 Cl69B |1 Cl69C |1 C169D |tCl69E ([1Cl169F |1Cl61A |[1Cl61B |1Cl61C JiClGlD
igéf f— igéf f— igéf f— igéf f— igéf f— igéf = igéf f— igéf — JF f— Y f— igéf — J\F Vs
PLACEMENT_NOTE ( C1672- C1681)
161E C161F C‘é_GZA ClGZB C162C

L

C162D C162E C167A 1Cl167B C167

e e b [ e

0215 T 6% 15 T 0215 T 6% 15 T 0215 T 65 158 6% 15 T Byst

_L _L 167E .|'C167G .| C167H
T Ii%s&szsfml—;gs'\%szsmﬁl—;g:-sz-sm

SYNC VASTER=K21 M8 SYNC DATE=12/ 13/ 201
lRas = —
CPU DECOUPLI NG- |
Intel recommendation: 1x 10nChn resistor, 1x luF 0402
BTG NOVEET T
R1601 051- 8871 |D
,0.010,  _ _S0_CPUVOCPGE » Appl e Inc.
14w 1C167F S 2.5.0
otbs 5 NOTI CE OF PROPRI ETARY PROPERTY:
2 i P Not e: The smal | est 10mChm available in the library are 0805s TQ&H\E?:'&I\? LgRélpgg\Tf&Alc;:\lEg)psEREl N IarTHE NG
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VAXG DECOUPLI NG
Graphics Load Line : -3.9 nthns

12 9 7 _=PPVOCRE SO_CPU VCCAXG
Place_on_bottom side of U1000
® CRITI CAL CRI T1 CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
* C1700 ' C1701

Intel reconmendation (section 6.3): 18x 1uF(9 no-stuff), 10x 104F(2 no-stuff), 8x 22uF(2 no stuff),

PLACEMENT_NOTE ( C1700- C1710)

4x 470uF(2 no-stuff)

PLACEMENT_NOTE (C1717- C1722)

° CRI TI CAL

CRI TI CAL

CRI TI CAL

CRI TI CAL CRI TI CAL CRI TI CAL
tC1717 1 C1718 + C1719 + Cl720 1 Cl721 t Cl722
22UF —/— 22UF —— 22UF 22UF
20% — 20% —— 203 20%
&3v &3v &.3v v &3v
2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML
0603 0603 0603 0603 0603
PLACEMENT_NOTE ( C1723- C1724)
1C1723 1C1724 1Cc1725
——270UF ——270UF 270UF
20% T 20% 20%
2 2v 2 2v 2 2v
TANT TANT TANT
CASE- B2- SM CASE- B2- SM CASE- B2- SM
CPU VDDQ VCCDQ DECOUPLI NG
Intel recommendation (Section 6.13) 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747)
26 12 10 7 _=PP1V5 S3 CPU VCOCDDR

o) 80¢ On bottomside of UL00O CPU VCCSA DECOUPLI NG

1 C1738 1 C1739 1 C1741 1 C1742 1 C1743 1 C1744 1 C1745 1 C1746 1 C1747 Intel recommendation (Section 6.6): 3x 1luf, 3x 10uf, 1x 330uf
1UF —— i —— —— i —— —— i —— 1 —— 1w 1UF
0% —_ 1% —_ 1% — io% —_ 1% — io% — % —_ 1% J0% PLACEMENT_NOTE ( C1758- C1762)

1o 1o 1o v 1o 1o 1o

2 xsR 2 xsR 2 xsr 2 xsR 2 xsr 2 xsr 2 xsR 2 xsr 2 xsR
12 7 _=PPVCCSA S0 GPU o1 ace on bottom si de of ULO0

Place close to UL000 on bottom si de J_ ’

. . N . . 1 C1758 1 c1762
C1748 C1749 C1750 C1751 C1752 1UF 1UF
100F 100F 100F 100F 100F 1o — %
o o o o o 2 em 2 em

2 ceraxsr 2 ceraxsr 2 CERM X5R 2 ceraxsr 2 ceraxsr 402 402

1
+|" C1756 1 c1763 1 c1764 1 c1765 1 c1766 1 c1767
270UF 10UF —— 10UF —— 10UF 10UF
2006 20w — o 2o —
2 2y 2 Gon Cermaom 2 Gon 2 Gon 2 Gon
TanT

Intel recommendation: 1x 10mChn resistor, 1x 1uF 0402

R1702

0.010

ep1 Couguornn 712

.

1:
E

SYNC MASTER=K21_M.B

CPU DECOUPLI NG- I |

d} Appl e I nc.
®
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s%% 5% CRI TI CAL o USB HUBL XTAL1 33 | XTALI N CLKI N USBDM DN2/ PRT_DI S _ o o DA P D o SDCARD(NA to K78)
i 2%\/ 1/ 20w USB HUBL XTAL2 32 | wraL USBDP_DN2/ PRT_DI S_P: D ¢ o8
201, 2 201 USBDM_DN3/ PRT_DI S_M3| 6 USB EXTD N
USB HUB1 NONREMD 28 = =2 D ° > o8 m I D
SUSP_I ND/ LOCAL_PVR/ NCN_REND |\ 0 000 o™y o il 7 USE_EXTD P e O Externa
USB HUB1 NONREML 22 | 5pa/ SMBDATA/ NON_REML 8
24 i 9 XNC
HUBL_NONREML 0 HUBL_NONREND_0 USB HUB1_CFG SELO SCL/ SMBCLK/ CFG_SELO NC2 s NC
R2602* ‘R2604 B _HUB1 CFG SEL1 25 | HS I ND/ CFG_SEL1 PRTPWRL/ BC_ENL* | 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB1 PRTPWR2
120w 20w . PRTPWR3/ BC_EN3* | 18 _NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB 7824
201, , 201 '1?()2‘(607 NC| 20 NC USB HUB1 PRTPWRA
20w |pu  OCSI*p18 TP uSB HUBL ocsi X
& ocs2r 17 NC USB HUBL QCS2 R2620
I PU 10K
= \pu  OSC3*pl9  usB EXTD oC L 6 30 %
51 —Use HUBL 00S ™ 120w
I PU NG USB HU 9 , 201 ; =PP3V3 S3 USB RESI
RBI AS| 35___USB HUB1 RBIAS R2640
VBUS_DET| .27 USB HUB1 VBUS DET ; =PP3V3 S5 USB RESEI] 2K
CRI TI CAL o
BYPASS=U2650. 5: : 5nm useDM UP| 30 USB HUBL P N, &> e e ['R2600 u zow
245 7 ZPP3VY S3 USB HUB YPASS=U265Q. 23: - 2mm 4 usBDP_UP| 31 USB HUBL UP P D oo 2 12K 201 1R2641
1%
BYPASS=U2630. 34: : 2nm THRM_PAD Tow 10K
BYP; . 15: :Zmm 1 NOSTUFF
C2652 1|  C26531| C2661: C2e62 1[fYPASSTURG50.15 5 220 Reg42 o igzow
4. 7UF —— 0. 1UF —— 0.1UF 0.1UF b 220
20% — To% o L ToopE
sy I R i 2 S
X6k CERML X5R: CERM X5R: CERM X5R: CERM £ s Y
i 0201 0201 0201 2 CERM USB HUB RESET
501 q ) USB HUB RESET L
L 6
L 3
BYPASS= .23 H
ASS=U2650. 205 888, 650, 10: - 2 ) qedo P oea0
BYPASS=U264 P3VgS3 EN RC 2\G|} 9 'sor- 363 < 2N7002DW X- G
. ; .. SOT- 363
BBR552B850. 5: - 2min .
C2657 C2658 ¢ C2659 * Cc2660 PPUSB HUB2 CRFI LT 1 C2640 4
4. TUF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— M AR DTH=0. 4
o3 ] 7] 7] %A VOLTAGE=1. 8V 1 e
XoR CERML 2 XoR CERM 2 XoR GERM 2 XoR CERM 2 PPUSB HUB2 PLLFILT %FGGB By
N 0201 0201 0201 M N_LI NE_W DTF=0. 4MM T Q5P XSR
in 0[S]|5]|Q(&]8] 3| F| NEDESMTHO- 2M 2 &Y
_ 1 C2665 o 4
= ~vomms— K K ; L
BaLg- :z iy 02600
24. 000 1I_EI>UFéF‘M 6PF OM T TABLE % = R2690 s 523
CRI TI CAL =U= CRI TI CAL - SYIMVER 1 * 25 18 USB HUB SOFT RESET L 1 A 2 USB HUB SOFT RESET L R 2 [1
2X1. 630, 65- SM U2650 20 BN
L 2669 1 C2670 USH25138 b et
18PF R2680 18PF R2655 o
22 LA M Y 100 &N
2 > . 11 1
HUB2_NONREML_1 HUB2_NONREMD_1 b 596 Sor ¢ : LSE HUB2 TEST TEST USBDM_DNL/ PRT_DI S_ML > ﬁz 21 s D © * e Bl ueToot h
R2651'| |'R2653 e il 5w . USB HUB RESET L 26| peseT USBDP_DN1/ PRT_DI S_P1 & % o
= 201 = =
10K 10K = = - 201 BDM DN2/ PRT_ DI S_Me| 3 USB TPAD HUB N
5%% s CRITI CAL USB_HUB2 XTAL1 33 | xTALI N CLKI N £BDP7DNZ; o 27»:7 T se ThAD LB P <ED“®  Trackpad/ Keyboar d
20w oW USB HUB2 XTAL2 32 | xtALOUT - = CED
w1, |, % USBDM DN3/ PRT_DI S_MB| 8 USB EXTA N
USB HUB2 NONREMD 28 1 _DIS_| ED>® % oon 5 A
SUSP_I ND/ LOCAL_PVRI NON_REND | 0 0o o™y & il 7 USE BXTA P e Roght Us
USB HUB2 NONREML 22 | 5pa/ SMBDATA/ NON_REML 8
24 ~ o XNe
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO NeL 2 s NC
R2652" 'R2654 USB HUB2 CFG SEL1 25 | Hs_I ND/ CFG_SEL1 PRTPWRL/ BC ENL*|[ 12 TP USB HUB2 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB2 PRTPWR2
120w 320w . PRTPWR3/ BC_EN3* | 18 _NC USB HUB2 PRTPWR3 =PP3V3 S3 USB HUB 78 24
201, , o1 ¥K657 NC| 20 NC USB HUB2 PRTPVRA
20w \pu  OcS1*pl3 TP USB HUB2 Ocsi X
o ocs2r 17 NC USB HUB2 OCS2 R2670
L I PU To 10K
= 1Py O8C3* LSE EXTA CC L Yanu KU % w SYNC VASTER=K21 M.B SYNC DATE=12/ 13/ 2010
| PU N[ 21 =usB HUB2 OCs4 ame ymiaz
= , 201
RBIASL 35 USB HUB> FBI AS USB HUBS
T
Veus_per| 27__LSB HLB2 VRS CRITI CAL Appl e Inc 051 8871
USBDM UP[ 30 USB HUB2 UP N a0 |'R2650 ® N
usBDP_up| 31 USB HUB2 UP P D> 10 o8 12K 2.5.0
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7 6

3

System RTC

Power Source & 32kHz / 25MHz

7 _=PPVBAT G3 SYSCLK

Cl ock Gener at or

Coi n- Cel | VBAT (300-ohm & 10uF RC)
No Coin-Cell: 3.42V G3Hot (no RC)

7 _=PP3V3 S5 SYSCOLK

Coi n-Cel | & G3Hot 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | 3.3V s5
G eendk 25MHz Power 7 _=PP3V3 SO SYSCLKGEN No bypass necessary
Powered in SO
S8 XTAL Pover 7 _=PPVDDIO SO_SBAK o N 9
129 XTAL Power ; _=PPVDDIO T20 Gk
n [yl N VBAT and +V3.3A are
o~ . <
8\ g ‘:.’ internally ORed to
create VDD_RTC_OUT
2724 ¢ 2722 1 L 2702 > R
0.1 == 0.1 —— — 2700 +va. 3A shoul d be fi rst
or e ? or i 2 T e SLG3NB148V avail abl e ~3.3V power
ozt ozt ozt TN to reduce VBAT draw.
CRI TI CAL
11| VDDl O 25M A 32KHZ_A| 12 g svsalk cksak RTc oo 16 6
) 25M - -
= Gound VDDIO of unused CLK S | vDDI O_25M B
put
outputs for power savings 14 |vDDl O 25M C 25 9 SYSCLK_CLK25M SB 16 69
DDl O_25M | MHZ_ - oD
R2705 25MZ_B| 8
. Bl 8«
YSCLK CLK25M X2 AN SISAK QeI R - X2 25MHZ_Cl 15 g YSCLK CLKk25M T20 oD 2 o0
o NO STURF - X1 —pPVRTC G3_ouT ;
RITICAL " ‘R2706 VDD_RTC_ OUT| 1 gy & For SB RTC Pover
Y2705 M an THRM
25. 000M-Z- 12PF- 20PPM Vaow ~— PAD * 2710
" 1
[P NEE o
e SYSCLK CLK25M X1 Lo
I NOTE: 30 PPM crystal requi red
NO STUFF
PCH SO PWRGD R2763
0
™
25 7 _=PP3V3 S5 PCHPWRGD 120w
"
25 7 _=PP3V3 SO SB PM 200
ZPP3V3 S5 PCHPVRGD 725
R2750° 1 2750
1K il .
iy . creo
g 0. 1
o201 20%
o iov
7 X5R CERM
L o201
61 51 40 23 E ALL_SYS PWRGD ! SCT0- M .
. P s0_poooo . e R2762
w2750 \ 3.0
CPUL MWP_PGOCD 2 4 YS PVWROK R PM PCH_SYS PVWROK
* o / w760 o =
2 1/ 20W N
- o . No sTUFF
2ot R2761
. o
= w
R2760
0
40 35 _SMC_DELAYED PVWRGD AANA PM_PCH_PWROK
v prevrers
1 20w PM_PCH_APVROK 17
o

CLOCK ( CK505)

UNUSED cl ock ternminations for FCQ

68 16 _PCH CLKI4P3M REFOLK

M MODE

68 16 PCLE CLKIOOM POH N

68 16 PCLE CLKIOOM PCH P

68 16 _PCH CLKIOOM SATA N

68 16 .PCH CLK100M SATA P

'ra752

're753 |'Re754 |'Re755 |'R2756

10K 10K 10K 10K
e e e e
S P S S

7

26 15 [T

Pl at f orm Reset Connecti ons
Unbuf f er ed

— LPC RESET L

=PP3V3 SO RSTBUF

PCH Reset

25 7 _=PP3V3 SO _SB PM

R2781 o
33
PLT RESET L i 2 LPCPLUS RESET L 6 42
[rare=rrs A%WA% TS TRE ioeig
550
20w
e
o~ R2783
33
i 2 MC LRESET L @ “©
s
20w
"
200
R2788
0
AN\ AR RESET L oo
s
20w
R2771 oy
0
LAAAZ PCA9S57D RESET L o =
550 xoP
120w
W
s R2789
A XDPPCH PLTRST L
+ - o
s
120w
"
200
— =129 RESET L oo s
Series Ris R3803
R2793
0
LAAA BT PLT BST L @ s
s
120w
Buf f er ed e
74LVC1Q07
scro
4 PLT RST BUF L
TAKE_BASE-TRUE
1
R2780
2780 * 100K CPU RESET L
o2 — o = o =
W
R i 2 , 201 VTT vol tage divider on CPU page
o201

Butt on

R2795
10K
XDP wew
R2796 2 42
0
o6 23 10 [TI)—XDP DBRESET L IAAAA PM SYSRST L CED v
5%
116w
WF-LF
202
av T
1
R2797

g

2

R2727
P R 5 2
o 10 [y T EBHPUE'S ARz Lre auaan sie [
R
¥
- R2726
Lo BT AR ARN i tbc cuca oo
ua AN o
N
¥
- R2729
PCH QK3%MAFFU a‘ﬁleDD G152 SaWS. amm 1 22 2 PCH CLK33M PCIIN
o
S
¥

201

o
5%
116w
WF-LF
02

SI LK_PART=SYS RESET

I< \nSTER=K21_M.B
=3

Cl ock (CK505) and Chi pset
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The circuit bel ow handl es CPU and VTT power during SO->S3->S0 transitions, as well

as isolating the CPU's SM DRAVMRST# output fromthe SO DI MV when necessary.

| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions deternines behavior of signals.

WHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails,

WHEN LOW CPU 1.5V follows SO rails, VIT ensures

P1VSCPU_EN = (| SOLATE_CPU MEM L + PM SLP_S3_L) *

MEM/TT_EN = (I SOLATE_CPU MEM L + PLT_RST_L)  *

MEM RESET_L = !| SOLATE_CPU MEM L + CPU_MEM RESET_L

MEM RESET_L not i sol ated.

clean CKE transition, MEM RESET_L isol ated.

PM SLP_S4_L

PM SLP_S3_L

61 48 40 17 PM SLP. L

CPUVEM SO
1R2805
10K
20w
2201
+PLVECPU EN oy oo
, =PP3V3_S3_MEMRESET CPUVEM SO
CPUMEM_SO 805 | Bl
R2B01Y  SSWNSTEEATE |
100K =
%,
1/ 2 >
201, 26" st
P1V5CPU EN L
CPUI\/EI\é_ 8(()) s oo = CPUMEM SO
sSABNATEORY | | SSVvBNS7FEAPE
63 | kKh | Sor563
CPUMEM SO E m'— —'m
R2890 5[G7 Si7 R
2 10 L SOLATE_CPU VEM L 2 0 1 SOLATE _QPU,MEM L_R ¢ PMSLP_S3 L mirwa
1w CPUMEM_SO
26 = 1']?(%(810
Eoé‘éow
2 1
. _=PP5V_S3 NEMRESET ¢ VEMTT EN _ ermy
CPUVEM SO
CPUMEM_SO CPUMEM_SO (;2 0 |2l
R2815! R2802* SSMENSTTELEE |
100K 100K =
1/ 200 1/ 200 -
8%, 201, 2[G™ sft
MEMVTT_EN L
CPUVEM SO = CPUMEM SO
cpuwgrxl/l_sso 92 ols 3o, ShoEm
SSVBN37FEAPE SSMENSTIEARE | - > MEINSTFEAPE
SOT563 4y H 1
[O) X
x® 2[G™ sft Z1S © G5
o[ 3T o PLT RESET L ez
© —
ocg%l Il =PP1V5_S3_WEMRESET
% CPUVEM SO M S0 !
priie 815 1CPU'V§ 150 No STUFF
ssvena7rEAPE 2816 2816 *
MEMRESET |ISO._ LS5V L w SOT563 506 0. 1UF ——
= T 20w BT
x 2201 XSk GEY
" =MEM RESET_L CPU_NVEM RESET_L o T8 e VEM RESET L oD 27 29 20 50
(]

Step | SEATE CPU MEM L PLT_RESET_L PMSLP_S3_ L PMSLP_ S4 L CPY MEM RESET_L MEM _RES$ET_L MEMWTT_EN P1V5CPU_EN
SO 0 1 1 1 1 CPU_MEM|RESET_L 1
1 o 1 1 1 1
to 2 o o 1 1 0
3 o o 1 x 0
4 o o 1 x o
5 o 1 1 0 (%) 1
to
6 o 1 1 1 1
so 7 1 1 1 1 CPU_MEM|RESET_L 1
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPUMEM L GPIQ
NOTE: In the event of a S3->S5 transition | SOLATE_.CPU MEM L will still be asserted on next S5->S0

transition. Rails will power-up as if fromS3, but MEM RESET_L will

nmust deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_ MEM RESET_L.

not properly assert.

Sof t war e

15 12 10 7 =PP1V5_S3_CPU VCCDDR

(@)
2

R282
27.°4

SN

1v5 SO " PGOOD' for

CPU

, =PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
PM MEM PVRGD oo 50 17 oo
1R2822
10K
i@ow CRI TI CAL |6

2201 D @820
DVB53DOUV
SOT- 563

1/ 2!
2

=
P
N

PM_MEM PWRGD L 2|G

3 CRI TI CAL

ey

s N Q820

S
2 Woo
N NN
SERF

N
o5
N

%& DVB53DOUWV
SOT- 563
4

MEMVTT O anp

Ensures CKE signals are held lowin S3

, _=PPVTT_SO_VTTCLAMP

26 7 _=PP5V. ESET CPUMEM _SO
CPUVEM_SO 2 P(é {218
R2180%JK1 SSMBN3 soE?l'\ses K
% 4 —
1/ 2 E “
201, 2™ st
VITCLAMP_EN
PUBESD o5 NOSTUFF
ssvenaTeone |1 C2851 ¢
sors63 | Kh 1000pE ——
= g}fz
» 201
5(G™ Siz
s > =DDRVTT_EN

75mA max |oad @0. 75V

60MV max power

Ismc VASTER=K21_M.B

CPU Menpory S3 Support
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67]

2 g5 &7 8. =EPL\B
240 & o bR
HEEEENEEEREREE ! ENE .
o wifw ~ m _—
22| 8|8(8|¢ ¢ 2|s| =|0|0|d 1C2912 gl 2 alslal3 .
VDD VDDQ 0. 47UF a ofO| | 32497%'3
VDD VDDQ 20% . - o
2 R xR 1 a9 VDD VDDQ e 04706, 0. 470F] , § § VBD VDDQ v
U2900 9 10 201 E E CERM X5R- 1 CERM X5R-| CERM X5R-| E E CERM X5R- 1
w2 So1 So1
DDR3- 1333 DDR3- 1333 >z U2920 = = >z U2930 =
e MA@ | oot FBGA S DDR3- 1333 DDR3- 1333
67 32 28 27 11 MEM A 0OT<0> @ | opr @ FBGA @ FBGA
w0 20 20 2y 20 MEMRESET L N8 | pocpr 67 a2 28 27 11 MEMA QOT<0> = | DT 67 a2 28 27 11 MEMA QOT<0> = | CDT
230 %0 20 20 27 26 MEMRESET L N3 REgET* N NS
R29001 2 ewazw HO OV T_TABLE 30 29 28 27 26 MEMRESET L T RESET* 30 29 28 27 26 MEMRESET L T4 RESET*
Y sow 28} OM T_TABLE R29101 A %% 2 memaza HO
M ZQ 240 HO 240 HO
= Ka B4 R2920 1 2 MEM A ZGR zQ OM T TABLE R2930 1 2 MEMA ZGB zQ
%732 282711 MMA A<0> R4 | a9 DO BAVEM A DO<7> 45 67 M 1% 120w 201 Ka B4 AVAVAY: _ AN OM T TABLE
) = — 67 32 28 27 11 MEM A A<O> A0 DQO MEM A DQ<8> 13 o7 J_ MF 1% 120w 201 Ka B4 MF 1% 120w 201 K4 - B4
o2 MMA A L8l DQu Brvem A D<1> 13 6 . 18| 3 6752 20 27 11 MEMA A<O> K& | a9 DQ| BAVEM A DO<19> 4 67 o7 32 25 27 11 MEM A A<O> A0 DQ| B4 vEM A DO<28> 1 67
C o7 52 26 27 11 MEM A A<2> L4 | po DR SBMVEM A DO0> s 67 o7 o2 E8 BT iff v EQE—D(L@ iz: ;b e o752 28 27 11 MEMA A<1> L8 | a DL BVEM A DO<17> 4y 6 673228 2711 MMA Ac1> L8 | o DQL| BVEM A DO<25> 4y 6
MEM DQ2| " MEM A DQ<9>
or 52 20 27 10 MEMA A K3 | g s T A v=vy S o O ren A oo o520 07 0 MEM A A2e L4 | pp DR SCMEMA DORE 1o ez MMAAR L] pe| Srema poer> i o
DQB| Z MEM A DQ<12>
67522027 11 MEMA A<a> L9 | g NF/ DQ4| E4 e A DO<4> 11 o7 o7 oz 20 21 ik o 2 et o752 2027 11 MMA A<3> K3 | a3 DB S vEM A DO<20> 1 o7 675220 27 11 MEMA A<3> K3 | a3 DQ8| O MvEM A DO26> 11 o7
67 32 28 27 11 MEM A A<5> L3 | a5 NF/ DQB|_E9 VM A 2> 11 67 o7 92 26 27 11 :: ::(4) L3 254 :E; E9 rvEx: ﬁ) e 67 32 28 27 11 MEM A A<4> L9 | pa NF/ DQa|_E4 vem A 22> 1167 673220 27 11 MEMA A<a> L9 | ag NF/ DQa| B4 vEM A 29> 11 67
e o7 3220 2711 MMA As> L3 | o3 > e
o7 a2 20 27 11 MEM A A<6> ﬁ A6 NF/ D@%n o T A ™| e N DB how A Doeloe s o7 32 25 27 11 MEM A A<5> ’bg A5 NF/ D(BI;S’\/EW*& e o7 a2 20 27 11 Mﬂ; A5 NF/ DQSES’VE’V'A& e
67 52 28 27 11 MEM A AST> A7 NF/ DQ7| EBMEM A DO6> 11 7 Tmm A ars VB | N DQB MEMLA D132 VA Dot 67522027 11 MEMA Ae> M | pg NF/ DQs| DS vEM A DO<18> 11 67 675220 27 11 MEMA Ae> M | pg NF/ DQo| D8 vEM A DO<30> 11 &
o7 32 28 27 11 MEM A A<8> N9 | ag VA acie 0 | DQ7—MEM A DO<IS2 67322027 11 MEMA A<7>  MB | a7 NF/ DQ7| EB MEM A DO<21> 1, & 679220 27 11 MEMA As7>  MB | a7 NF/ DQ7| EB MEM A DO<31> s o
o7 52 26 27 11 MEM A A<O> M | pg DQs| 4 MEM A DG P<0> 11 &7 o7z 2o 2 Nn c 6732202710 MEMA Ace> N9 | ag 673220 2710 MEMA Ae> N9 | ag
) o7 52 28 27 11 MEM A A<O> A9 DQs[_ A NEM A DOS P<1> s o I o VA o
o7 52 28 27 11 MEM A A<10> ALO/ AP D4 now A DOS NeOn VM A Ac1os PB | Ar0) AP o7 32 25 27 11 MEM A A<O> A9 DQ| A veM A DGB P<2> 1 67 o732 20 27 11 MEMA Aco> M3 | pg DQS| A MM A OGS P<3> 11 67
o732 28 27 11 MEMA A<11>  MB | a1q D" p— MEM A DS N0 11 o7 o7 sz Es T e — DQS* [oP4 MEM A DOS 1> 1 67 o7 32 28 27 11 MEM A A<10> M8 | a10/ AP >4 o7 32 28 27 11 MEM A A<10> M8 | a10/ AP >4
<8 o7 52 28 27 11 MEM A A<11> ALL ) DQs* 24 VEM A DOS N<2> 13 67 VB DQs* [y4 VEM A DOS N<3> 13 o7
67 32 28 27 11 MEM A A<12> Al2/ BC* oM T B8 VEM A A<z KB | a1/ BOr 67 32 28 27 11 MEM A A<11> ALl 67 32 28 27 11 MEMA A<il> 7 | A11
o7 52 28 27 11 MEMA A<13> M | aq3 Egs__‘ A Acies T | aL3 DM TDQS_B8 o7 32 28 27 11 MEM A A<12> K8 | a1o/ Bor oM T B8 o7 52 20 27 11 MEMA A<12> KB | A19/ Bo+ oM T B8
o7 32 28 27 11 MEM A A<14> N8 | A14 NF/ TDQS* | ABNC — or ez Ee VEM A Aclds N8 | 14 N/ TH A8 l o752 28 27 11 MEMA A<13> MW | a3 o7 3228 27 11 MEMA Ac13> N | a3
o7 ET P& —nNc = o7 32 20 27 11 _MEMA Acla> N8 | a1g NF/TDQE* [ 28 ¢ = o7 3228 27 11 MEMA Acla> N8 | a4 NF/TDGS [ A8 ¢ =
MEM A BA<O: J3 | BAO AINC
o7 9z 20 27 1 = AZNC o7 52 20 27 11 MEM A BA<o> I3 | gag LAL 13 A 13 A
o7 32 20 27 11 MEM A BACI> BAL | Aah ) v 67 52 20 27 11 MEMA BA<O> I3 | gag AL ¢ o7 32 28 27 11 MEM A BA<0> I8 | Bag LA \e
J4 ALNC 67 32 28 27 11 MEM A BA<1> BAL — K9 A4 K9 A4
o7 32 20 27 11 MEM A BA<p>  J4 | A2 | ALt VM A Baczs 94| b AL 67 52 20 27 11 MEM A Ba<t> KO Igag LA Ne o7 3228 27 11 MEM A Ba<1> K9 | gay aiy
F2£ o7 32 20 27 a1 BELASEES—— = o7 32 20 27 11 MEM A BA<2>  J4 [ gap LALL ¢ o7 32 28 27 11 MEM A Ba<2> 4 | gap | AL
F8 Fil — F2 F2
MEM A CLK P<O:
67 32 28 27 11 MEM A CLK P<0> "7 | CK el Fane o7 32 26 27 11 MEM A CLK p<0sF8 & F10 s ?ONC s 7o
o7 a2 20 27 11 MEM A QLK N<0> B o+ | Her VA ok 0B G el e 67 32 28 27 11 MEM A QLK P<0>F8 | o | F10\¢ 67 32 28 27 11 MEM A QLK P<0>F8 | o 10\
MEM A okE<0> CGLO | okE —HwNKé e 9 HLO o7 52 20 27 11 MEM A OLK N0 o NCILH (¢ o7 52 20 27 11 MEM A i N<0B ] o ne| [Fe
67 32 28 27 11 MEM A CKE<0> =~ | J8 MEM A OKE<0:BL0 — HLO H10
e o7 52 20 2 11 MEM A OKEOBNO | oxe 8 or 32 20 27 11 MEMA KE<0BL0 |y s NC o7 32 20 77 11 MEM A CE<0BLO | oxg 58
o7 52 28 27 11 MEM A CS L<0> M3 cor NL e T 38 o J8
EA==2——0 NIBC 67 52 20 27 11 MEM A CS L<0> B csv LN e 3 NI H3 NI
MEM A RAS L F4 | Ras* — N1\ 67 32 28 27 11 MEM A CS L<0> 7P CS* L~ NC o7 32 20 27 11 MEM A CS L<0> PB4 cox
6752282711 MEMARAS L P F4 AL NLL1 N11
MA RAS L RAS* |
oz MEMACGS L  Hdcas A AL il 7222 MMARAS L P4 Rase NC o7 3222 1 MMARAS L F4 S Rage
o732 202711 MEMA Cas L G
e MEMAVEL  HA] e 52 2 TR wazmzu MMAGSL G cas a2z MMACAs L G4 cast
B 679220 2711 MEMAVEL T 67 32 28 27 11 MEM A VE L H4C WE* 6732282711 MEMAVEL 74 ] wer B
— — vss VssH
vss VSS! vss VSS!
=1 =] o|a [y ) w \.Laaz 2] Q= [ ] w \.Laag 2] Q=
=l =) o|a =1 =] o|a
Al4/ A15 FOR 2G 4G MONO ONLY
CS1 |'S FOR 2G DDP RANK CONTROL
S

ISYNC MASTER=K21 M.B SYNC DATE=12/13/201d I\

TTILE

DDR3 DRAM CHANNEL A (0-31)

d} Appl e I nc.
®

051-8871
NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 29 OF 109
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31 30 29 28 27 PROV75_S3 MEM VREFCA A

30 20 28 27 9 __PPON75 S3 MENJVREFDQ A

67 31

C3000 [* C300

200 20

CERMXGR | 2 CERM XGR-

201
av

201

67 32 28 27 11 MEM A ODT<0>

VEM RESET_L

= o2 28 27 3 MEMA A<O>
67 32 28 27 11 MEM A A<l>
67 32 28 27 11 MEM A A<2>
67 32 28 27 11 MEM A A<3>

67 32 28 27 11 MEM A A<5>
67 32 28 27 11 MEM A A<6>

67 32 28 27 11 MEM A A<8>
67 32 28 27 11 MEM A A<O>
67 32 28 27 11 MEM A A<10>
67 32 28 27 11 MEM A A<11>
67 32 28 27 11 MEM A A<12>
67 32 28 27 11 MEM A A<13>

67 32 28 27 11 _MEM A A<14>
67 32 28 27 1 MEM A BA<O>

67 32 28 27 11 MEM A BA<1>
67 32 28 27 11 MEM A BA<2>

67 32 28 27 11 VEM A CKE<0>

J9

A10
MLO
B10

E3

0.47UF , 0.47UF ,

REF

VREFDQ_E2

Vi

30 29 28 27 26 q

R30001 4 2% 2 vem A zge HO

©

67 32 28 27 11 MEM A A<4>

-
w

HE

67 32 28 27 11 MEM A A<7>

%|%|3|5|3|5|8

x| o
Blw

7 32 26 27 11 MEM A OLK P<0> F8

67 32 28 27 11 MEM A CLK_N<O> QC

67 32 28 27 11 MEM A CS L<0> J

67 32 20 27 11 MEM A RAS L d
67 32 20 27 11 MEMA CAS L d
67 32 28 27 11 MEM A VE L H4C

| B4 MEM A DO<39> 13 6
| OB nem A DO<33> 11 o7
| S vEM A DO<34> 13 67
| ©9MEM A DO35> 11 67
| B4 vEM A DO<36> 11 o7
| E9 VM A DO<37> 11 67
| O3 nem A DO<38> 11 o
| EBMEM A DO<32> 1, o

CA VEM A DQS P<d> 45 67
3D4 MEM A DQS N<4> 1 67

B2
J2
L2
F3
F9
J10
L10
N10
B3
B9
C10
D10

Al4/ A15 FOR 2G 4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL

|||—

67 31 30 29 28 27 __PPQY75 S3 NEM VREFCA A

67 31 30 29 28 27 9 __PPOM75 S3 NENJVREFDO A

MEM A

67 32 28 27 1 MEM A ODT<0>

30 29 28 27 26

67 32 28 27 11 MEM A A<1>

67 32 28 27 11 MEM A A<2> L4

67 32 28 27 11 MEM A A<3>
67 32 28 27 11 MEM A A<4>

67 32 28 27 11 MEM A A<5> L

67 32 28 27 11 MEM A A<6>
67 32 28 27 11 MEM A A<7>
67 32 28 27 11 MEM A A<8>
67 32 28 27 11 MEM A A<O>
67 32 28 27 11 MEM A A<10>
67 32 28 27 11 MEM A A<11>
67 32 28 27 11 MEM A A<12>
67 32 28 27 11 MEM A A<13>
67 32 28 27 11 MEM A A<14>

67 32 28 27 11 MEM A BA<O>
67 32 28 27 11 MEM A BA<1>
67 32 28 27 11 MEM A BA<2>

67 a2 28 27 11 MEM A QLK P<0>F8

67 32 20 27 11 MEM A QLK N0

67 32 28 27 11 MEM A CKE<0SL0

e

MEM RESET_L N3
R30101 A AN 2 vEm A zqo HO

K4

—67 32 28 27 11 MEM A A<O>

L8

o|B

w

HEEEEEHEEE

o
B|e

J4

67 a2 28 27 11 MEM A CS L<0> H3
67 32 28 27 11 MEM A L F4
(e}

67 32 28 27 11 MEM A CAS L a
67 32 28 27 11 MEM A WE L q

H4

Al10
K10
MLO

VREF

EZEERIREB

3

DBl SO MEM A DO<4s> 4y
E4 VM A DO<43>
E9 vEM A DO<40> 1y
D3 VEM A DO<47> 4y
E8 VEM A DO<42>

4

DS MEM A DOQS P<5> 5
OD“ MEM A DOS N<5> 15

DM TDGs| B8
NF/ TDQs*

B2
J2
L2
F3
F9
J10
L10
B3
B9
C10
D10

N1O

|||—

D] B4 VEM A DO<41> 4y
DQ1| B rvem A DQ<46> 13
D]

67

67

67 31 30 29 28 27 _PPO S3_MEM VREFCA A

67 31 30 29 28 27 9 _PPOVIS5 S3 NEM WREFDQ A

VS SSeMEM A

o7 32 20 27 11 MEMA 0DT<0> &2

MEM RESET_L N3

30 29 28 27 26 o
R30201 5\ X% 2 vem A zqro HO

K10
MLO

VREF

32 28 27 11 MEM A BA<0>
32 28 27 11 MEM A BA<1>
s2 20 27 11 MEM A BA<2> 4 |

M 1% 120w 201
32 28 27 11 MEM A A<O> K4

32 28 27 11 MEM A A<1> L8

32 28 27 11 MEM A A<2>
32 28 27 11 MEM A A<3> K3

522027 11 MEMA Aca> L9 |
32 28 27 11 MEM A A<5> L3

32 28 27 11 MEM A A<6>
32 28 27 11 MEM A A<7>

32 28 27 11 MEM A A<8>

32 28 27 11 MEM A A<O>

32 28 27 11 MEM A A<10>
32 28 27 11 MEM A A<11>
32 28 27 11 MEM A A<12>
32 28 27 11 MEM A A<13>
32 28 27 11 MEM A A<14>

HE
ERZEREREB

&

x| o
Blw

32 28 27 11 MEM A QLK P<0>F8

e

a2 20 27 11 MEM A CLK N<0xB
22 20 27 11 MEM A CKE<QSGLO0 |

H3

32 28 27 11 MEM A CS L<0> J

2227 MMARAS L FA]
32 28 27 11 MEMA CAS L G*:

H4

32 28 27 1 MEM A VE L aq

L4

HEEEIHE

VDDQ

DM TDQS|

NF/ TDQS*

asg )]

B4 VEM A DO<50> 1,
C8 MEM A DQ<49> 45
SBrvema DO<55> ;3

B4 vEm A DO<4s> 4y
E9 vem A DO<53> 5y
D3 vem A DQ<54> 43
E8 vem A DO<52> 5y

A VEM A DGS P<6> 1y
D4 MEM A DOS N<6> 1

B2
J2
L2
F3
F9
B3

B9

67

67 31 30 29 28 27 __PPQY75 S3 MEM VREFCA A

67 31 30 29 28 27 9 __PPON75 S3_MENJVREFDO A 28 2

—PP1\VE S3, MEM A

C3030 |1 c3031*

20% 2007
0.47UF 5 0.47UF| »
CERMXGR 12 CERM XGR
201
av

o7 32 28 27 11 MEM A 0DT<0> &2

MEM RESET_L N3

30 29 28 27 26 q

R30301 , X% 2 vem A zqur HO

67

MF 1% 1720w 201
K4

32 28 27 11 MEM A A<O>
w220 27 11 MEMA A<1> L8 |
32 28 27 11 MEM A A<2> L4

32 28 27 11 MEM A A<3> K3

5220 27 11 MEMA Aca> L9 |
32 28 27 11 MEM A A<5> L

32 28 27 11 MEM A A<6>
32 28 27 11 MEM A A<7>

32 28 27 11 MEM A A<8>

32 28 27 11 MEM A A<O>

32 28 27 11 MEM A A<10>
32 28 27 11 MEM A A<11>
32 28 27 11 MEM A A<12>
32 28 27 11 MEM A A<13>
32 28 27 11 MEM A A<14>

HER

%|%|3|5| 5|58

32 28 27 11 MEM A BA<O> I3
32 20 27 11 MEM A BA<1> K9
32 28 27 11 MEM A BA<2>  J4

32 28 27 11 MEM A QLK P<0>F8

e

32 28 27 11 MEM A CLK N<O: d

52 20 27 11 MEM A OKE<0L10 |

32 28 27 11 MEM A CS 1<0> "B:

22027 MMARAS L P4
32 28 27 11 MEM A CAS L G*:
32 28 27 11 MEMA VE L H4:

;
m o o (=} o o (=]
2| 2I<|8|8(8|¢(Clsls| (9|8 1C3032
— 0. 47UF
g3 e 209
b ‘;.E‘U’T,.xsm
> >
U3030 =
DDR3- 1333
ot FBGA
RESET* OV T_TABLE
zQ
20 DQ| BAMVEM A DOBO> s 67
AL DQL| BVEM A DO<57> 4y 6
~ D@ SVEM A DO<63> 11 6
A3 DB O VEM A DO<SE> 11 67
™ NF/ DQ4| B4 VEM A DO<SE> 1) 6
A5 NF/ DQ5|_E9 MEM A DO<61> 3 67
26 NF/ DQs| DB VEM A DO<62> 1 6
A7 NF/ DQ7 | EB MEM A DO<60> 11 &7
A8
29 DQs|_ A e A D8 P<7> 4y 6
A10/ AP
N1 DQs* :'34 MEM A DG5S N<7> 11 67
Al12/ BC*
o pM TDGs| B8
Al4 NF/ TDGS* | A8 ¢ l:
BAO Al
BAL ~
BA2 Alll\C
F2
K F10
MRSV
o Ne| [ o
CKE —JH;ONC
198 ne
cs NL ¢
N
11
cas
Ver
VSS o o o M@
L . s N~ R
= =

B2
J2
L2
N2
F3
A9
D9
F9
B3
D2
B9

SYNC DATE=12/13/201d

%ﬂc INASTER:KZI M B
DDR3 DRAM CHANNEL A (32-63)

d}@ Appl e I nc.
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31 30 20 28 27 __PPQY75 S3 NEM VREFCA A

67 31 30 29 28 27

3029 28 27 9 PPOVIS S3 MEM YREFDQ A =pPP1V5 VEM B
e 3 S 3 «lS
C3100 o 3 2<|8|8(8[L|< = | ald
0.47UF , 0. 470F] ,_EL hd VDD VDDQ
Gl X6R . b
>z u3100
DDR3- 1333
7 32 30 20 11 MEM B 0DT<0> @ | opr FBGA
%0 20 20 27 2 MEMRESET L N3 pegeT
RBL003 A AN 2 vz FO |7 OM T_TABLE
M 1% 1zow 201
= 5230 20 3 MEM B A<O> K4 | a0
67323020 11 MMB Ac1> L8 g
67 32 30 20 11 MEM B A<2> L4 | a2
67 32 30 20 11 MEM B A<3> K3 | a3
67 32 30 20 11 MEM B A<4> L9 [ ag NE/
67 32 30 20 11 MEM B A<5> L3 | a5 NE/ 2
673230 20 11 MEMB A6> M [ ag NE/ X
67323020 11 MEMB A<7>  MB | a7 NE/ 2
67 32 30 29 11 VMEM B _A<8> N9 | ag DQ
67 32 30 20 11 MEM B A<O> M | a9
67 32 30 20 11 MEM B A<10> M8 | a0/ AP
67 32 30 20 11 MEMB A<11>  MB | a1 DQs*
67 52 30 20 11 MEM B A<12> K8 | Aq0/ B+ o
67 32 30 20 11 MEM B A<13> N4 [ a3 DS
67 a2 30 20 11 _MEM B Ac1a> N8 | A1g NEFT
67 a2 30 20 11 MEM B BA<0> I3 | pag AL e
67 32 30 20 11 MEM B BA<1> K9 | pag Az s
67 32 30 20 11 MEM B BA<2>  J4 | gap _AMNC
F2
NC
67 32 30 20 11 MEM B QLK P<0>F8 | cx F10
67 32 30 20 11 MEM B QLK N<053B ck* R e
HIO\
o7 32 30 20 11 MEM B ckE<0S10 | ok 5
—— NC
67 32 30 29 11 NEMBCSL<0>'-B:C9 N o
N11
67 32 30 29 11 MEM B RAS L F4:pAg
6732 30 20 11 MEMB CAS L G“:CAS*
oraza0ze 1 MEMBVEL H] v
VSS VSS
N (NN
{1 BB G E T Y
bl B (6] [a]

B4vem B DO<1>
BNEM B DO4> 4,
SMvem B DO<2> 4y
OONVEM B DO<3> 4,
EAvem B DO<0> 11
E9vem B DO<5>
D3 Vvem B DO<6> 1y
E8NEm B DO<7> 5y

A vem B DQS P<0> 4,
OD“ MEM B DQS N<O> 1,

Al4/ A15 FOR 2G 4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL

|||—

67 31 30 29 28 27 9

PPO!

VEM VREFCA A

PPO!

5_S3_MEM ¥REFDQ A

MEM B

67 32 30 20 11 MEM B 0OT<0> @ |

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11

67 32 30 20 11 MEM B CAS L G“:

67 32 30 20 11 MEM B VE L H4:

2

MEM B BA<1>
MEM B BA<2> J4

M B

M B

%0 20 20 27 26 MEMRESET L N3

11071 5 X© vem B zq1 HO

67 32 30 290 11 MEM B A<O>

MEM B A<1> L8
MEM B A<2> L4
MEM B _A<3> K3
MEM B A<4> L9
MEM B As> L3
MEM B Ace> M
MEM B A<7>  MB
MEM B Acg> N9
MEM B A<9> M
MEM B A<10> KB
MEM B A<11> MB
MEM B A<12> K8
MEM B A<13> N4
NMEM B A<14> N8
MEM B BA<O> I3

K9

MEM B Ok P<05F8

MEM B OLK N<o>®:

67 32 30 20 11 MEM B_CKE<0SL0

L<o> HB

L F4

Al10

K10

=RP1VA
S [}
o 8 w

VREF

EZEERIREB

DM TDQS
NF/ TDQS*

4

VSS VSS
BI5(322(2(B|R]2(3(2] B|8|8|3|F
Ll B (6] [a]

|||—

67 31 30 29 28 27 __PPQY75 S3 NEM VREFCA A

B4 VEm B DO<14> 4,
BNVEM B DOO> 4,
SBMEM B DOB> 1
O VEM B DO<12> 4y
E4Vem B DO<10>
E9Vvem B DO<13> 10
D3 \vem B DO<11> o
E8 VEM B DO<15>

MEM B DOS P<1> 33
OD“ MEM B DOS Nel> 33

B4 VM B DO<16> 1
C8 MEM B DO<22> 1
S MEM B DO<21> 4
9 VEM B DO<20> 11
E4 VM B DO<19> 4
B9 vem B DO<18> 4,
D3 VEM B DO<17> 11
E8 MM B DO<23> 1,

A vem B DGS P<2> 1y
3'34 MEM B DOS N<2> 4,

28 27 o __PPONT5 S3 MENJVREFDQ A 2 go =PR1Y5
= 2 SlalSl 2 nlwlS
o 3| 2<(8[3|3|L(L(s|s| |6
E Q VDD VDDQ
>z u3120
DDR3- 1333
7 32 30 20 11 MEM B_0OT<0> @ | opr FBGA
%0 20 20 27 26 MEMRESET L N8 | pegeT
R31201 A RN 2 ven e zeH | 70
3t MEMB Aco» K4 | a9 OM T_TABLE oo
30 20 11 MEM B A<1> L8 | a1
30 20 11 MEM B A<2> L4 | a2 bat
30 20 11 MEM B A<3> K3 | a3 DQ2
3020 11 MEMB A<a> L9 [ ag N bs
30 20 11 MEM B A<5> L3 | a5 N DR
30 20 11 MEM B A<6> M | ap NE/ D5
3020 11 MEMB A<7> M [ A7 NF/ b
30 20 11 MEM B A<8> N9 | ag DQ7
30 20 11 MEM B A<9> M| o
30 20 11 MEM B A<10> M8 [ A10/ AP
20 20 11 MEM B A<11>  MB | a7q DS+
3020 11 MM B A<12> K8 | Ao12/ BC* o T o
2020 11 MEM B A13> M [ ag3 DGS|
30 20 11 MEM B A<14> N8 [ A14 NF/ TDQS* A8 NC l
2020 11 MEM B BA<0> I3 | gag A e
a0 20 11 MEM B Ba<1> K9 [pgag T W
30 20 11 MEM B BA<2>  J4 | gap _AllNc
F2
—— NC
30 20 11 MEM B OLK P<05F8 | ok FI10,
30 20 11 MEM B OLK N<o>®: CK* e s
H10
32 30 20 11 MEM B CkE<0S10 | g = NC
—— NC
30 20 11 NEMBCSL<0>"B:C9 N ne
N11
3020 11 MEMB RAS L F4:RA5* NC
02011 MEMB cas L ] cas+
30 20 11 MEM B VE L HA 1 e
VSS VSS
1B S T R T B E R E A
|4 [$]]a]

67 31 30 29 28 27 __PPQY75 S3 MEM VREFCA A

67 31 30 29 28 27 9 PPON75_S3 MENAVREFDQ A =PP NVEM B
o 3 1 S S ] S
3130 [t cz13qt O B 22(8[B|8|¢|<| 2| =H(0|0|d 1C3132
pu— 0. 47UF
0 4%, 0.470F , e 9 VDD VDD 20%
e b o CEr SR 1
E z 0z U3130 =
B DDR3- 1333
o7 32 30 20 11 MEM B 00T<0> @ | oot FBGA
%0 20 20 27 26 MEMRESET L NS pegeT OM T_TABLE
R31301 A N 2 vems zH | 7
N 15 3120w 201
67 3230 20 11 MEM B A<0> K4 | pg Doo| B4 MEM B DO<30> 41 o
T 673230 20 11 MEM B A<1> L8 | a1 p1| CBvem B 29> 1 o
67 32 30 20 11 MEM B A<2> L4 | a2 o Svem s 24 1 o
67 32 30 20 11 MEM B A<3> K3 | A3 o8| OO WEM B DO28> 11 o
673230 20 11 MEMB A<a> L9 | pg NF/ DOt | E4 MEM B DO<27> 4, o7
67 32 30 20 11 MEM B A<5> L3 | a5 NF/ DO5|_E9 VEM B DO<25> 4, o
7w w0z MEMB Ae> M | pg NF/ DQS| DB VEM B DO<31> 4, o
67 3230 20 11 MEM B A<7>  MB | A7 NF/ DQ7| EB VEM B DO<26> 1 o
67 32 30 29 11 MEM B A<8> N9 | ag
67 32 30 20 11 MEM B A<9> M | a9 S| 4 vem B bos pes> 41 o
67 32 30 20 11 MEM B A<10> H8 A10/ AP D4
MEM B N<3>
67 32 30 20 11 MEM B A<11>  MB [ A1 DQB* (= MEM B DOS N<3> 13 67
67 32 30 20 11 MEM B A<12> K8 | o1p/ gor
N4 DM TDGS| B8
67 32 30 20 11 MEM B A<13> Al3 ﬁ_
67 32 30 20 11 _MEM B Ac<1a> N8 | a1 NF/ TDQS* |28 e =
67 32 30 20 11 MEM B BA<O> I3 [ Bag Al
67 32 30 20 11 MEM B BA<1> K9 | gag | Ad "
o7 a2 30 20 11 MEM B BA<2>  J4 [ gao ALl
F2
—— NC
67 32 30 20 11 MEM B QLK P<0>F8 | o F10\c
67 32 30 20 11 MEM B QLK N<o>@: oK+ ne| [
HLO
o7 32 30 20 11 MEM B CKE<0S10 | o) =g ¢
— NC
67 32 30 20 11 MEM B CS 1<0> *Bccs» N\
N1
67 32 30 20 11 MEM B RAS L F4: RAS* NC
67 32 30 20 11 MEM B CAS L G“:CAS*
67 32 30 20 11 MEM B VE L H4:V\B
VSS VSS
o
QR|S||2|E(R|B|2|2(3(3| B|8|3|3|3

SYNC DATE=12/13/201d

ISYNC MASTER=K21 M.B
TTILE

DDR3 DRAM CHANNEL B ( 0- 31)

d} Appl e I nc.
®
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solor 50 20 20 27 PPOV7S_S3 MEM VREFCA A oGy S5 NEM VREFCA A
67 31 30 29 28 27 67 31 30 20 28 27 PPOV75 S3 NEM VREFCA A 67 31 30 29 28 27 POV75_S3_NEM VREFCA A
50 20 25 27 9 _PPOVIS S3 MEM \REFDO A 2 g0 42 a=PRL\( VEM B —PPIVE S M B
o o of ol o o o7 31 90 20 20 27 0BRSS NEGUREERA A 429 =K ME 67 31 30 20 28 27 9 __PPON75 S3 MENJVREFDOQ A 2 g2 =PRL\S. MEM B 67 31 30 20 28 27 o __PPOM75 S3 NENJVREFDQ A 2 g0 &2 o =PR MEM B
o 3 2<|88(8|L|¢els| =88 1 S Ialg S S S
- o Of W C3202 N N I Syl el S 1 o ol o o =) > o aldlel elalele
o 70 cs210|' cazayt O] 7] YYYEF G2 &|0)H]d €3212 220 |t caz2qr 0| 9| 2/2|8(8|8¢2|e(s E|9u|d 1 C3222 230 |t cs2aqr 0| 9 2[2(B8(8|Y2|Y S| E|ol|u|d 13232
o VDD VDDQ g% p— Ot 7 UF 0. 47UF — 0. 47UF
oo & VDD VDDQ Fivid p— ; . - 20%
g SoohIeR L [T 2 Ghexor 1 0’470, 0.47 VDD VbDQ e 0470, 0. 470F] , oI Vbb VOQ &
S S [ 201 Gl xor p 2 [ CERM X5R- 1 Cir R 2 cirw xR ] CoRM R 1
U3200 = £ g U3210 . g g U3 e (B U3230 ’
DDR3- 1333 DDR3- 1333 220 = s =
@ FBGA DDR3- 1333 DDR3- 1333
67 52 50 20 11 MEM B ODT<0> oot VM B coT<0> @ | oot FBGA FBGA @ FBGA
- o792 30 29 11 MEMB COT<0> o7 52 30 20 11 MEM B COT<0> @ | cpr o7 52 30 20 11 MEM B COT<0> @ | cpr
MEM_RESET_L RESET*
30 29 28 27 26 MEMPRESETL L 7 MEM RESET_L N3 *
o 30 29 28 27 26 A = RESET’ 20 29 28 27 26 MEMRESET L N3 | pegers 30 29 28 27 26 MEMRESET L T4 NS | RESET*
R3200 3 2 wemezstd |70 R3210, , 240 Ho 9 OM T_TABLE OM T_TABLE
A OM T_TABLE LAAAZ VB 2®TP 17Q R32201 5 20 vems zao M9 | 7o R32301 o W\ 2 veme zar HO | 7g -
Yow 20w 20 a B4 15
— 32 30 20 11 MEM B A<0> A0 D! MEM B DQ<38> 13 67 J_ MF 1% 120w 201 K4 OM T_TABLE B4
= v STTE— MEM B A<0> | BAVEmM B DO<43> M 19 120w 201 M 1% 120w 201 Ka B4
o752 020 51 MEMB Acl> L8 | o oot SBAEM B D033 s o T et L] o S e e b LwwSh e ace K] DQU BANEM B D092 11 o L o7 5z 50 20 11 MEMB AsO2 (G} A0 DQ_ZNEM B DO61Z _ 11 o7
o e NEMB A A o e CMEM B DOB5> 41 o o752 30 20 11 MEMB AS? DOl NEM B DOAL> b Do = sz MMBA> L8 Ia DQL| BVEMB D053 1167 T er 020 MMBAI> L8 I DQL| =~ MEM B DOSB7> _ 11 o7 C
67 a2 30 20 11 MEMB A<3> K3 | a3 DBl OMEM B DO<32> 4 6 o7 52 30 20 11 NEM B A2 G I D@@A e 6732 3020 11 MEMB A<2> L4 [ pop p2| B MEM B DOE5> 1s 6 67 3230 20 11 MEMB A<2> L4 | pop pe| B MVEM B DOSE> 11 67
67 32 30 29 11 —L/EMB/KDLQ Al NE/ E4 vem B R 67 32 30 29 11 Mw A3 D@EANEN'B& wer 67 32 30 20 11 MEM B A<3> K3 [ A3 DB SO VEM B DO<48> 11 o7 675230 20 11 MEMB A3> K3 | a3 DQB| S NEM B DO<E6> 11 67
DOt MEMB D372 MEM B A<d> NF/ D3| E4vem B Do<ad> 1
67 32 30 20 11 MEM B A<5> L3 | as NF/ DQB|_E9 MEM B DO<36> 41 o7 67 92 0 2011 VEM B acse L3 | 254 NF; b E9 vem & 45e : : 67 32 30 20 11 MEMB A<a> L9 | ag NF/ DQ4 Eg MEM B 50> 11 67 67 32 30 29 11 Mﬁ A4 NF/ D@w& 1 67
MEMB Acs> LS | DQs| E9 vEm B DO<as> v —
o7 9230 20 11 MM B A6> M | g NF/ DQ5|_D3 MEM B DO<34> 1, o v V- e NF/ s Do hem & Domacs o732 3020 11 MEMB As> L3 | g5 NF/ DQB| S MEMB DOSB2 s o ooz MEMBASSE L3 4 AS NF/ DQB| S MEMB D060 3, o
DO< 1 e
67 32 30 20 11 MEM B A<7> M | A7 NF/ DQ7|_E8 MEM B DO<39> 41 o7 67 92 0 2911 5 Ac7> B | a7 NE/ E8 vem B 40 11 o 67 32 30 20 11 MEM B Ace> M@ [ g NF/ DQB = M B 4> 11 67 67 32 30 29 11 L’M>_NB A6 NF/ DQ6 = MB 2> 11 67
6752 5020 11 MEMB AB> N9 | ag e EMB A 0| g DQ7—NEM.B DOs0> 6752 3020 11 MEM B A<7>  MB [ a7 NF/ DQ7| EB MEM B DO<S2>  1s o oo 1 MEMD AST> AT NF/ DQ7| EB MEM B DO<63>  1s o
50 29 11 VEM
67223020 11 MEMB A9> M | ag QS| A vem B oGS Peas 1y o7 o VSV T P bos A v & oS Pt 4, o o7 %2 %02 1 MMBAE> N9 | pg o792 %0 20 11 MEMB AB? T A8 o
o7 a2 30 20 11 MEM B A<10>  HB8 | a0/ AP D4 rewt et o7 %2 20 20 11 vem b Acton B 6732 30 20 11 MEMB A<9> Mt | pg DQs| A MM B 005 P<6> 11 67 67 32 30 20 11 % A9 DQS|- A MEM B DO6 P<7> 11 67
> <10>
o7 22 30 20 11 MEM B A<11>  MB | aq DQ5* (o— NEM.B DQS Ned> 13 o7 o7 o 0z A ] ﬁﬁ’/ AP DQs* |24 MEM B Dos s> 4y o o7 32 30 20 11 MEM B A<10> B | a10/ AP D4 et B D0 05 11 o1 7 3200 1 MEMB Asi0x B | ator ap D4 pow B OB N7 11 o
o 92 20 20 11 MEM B A<12> KB | o1o/ BOr 68 v b a1ze K8 | A1z Bor 6792 30 20 11 MEM B Ac11>  MB [ a1y DOS* p—hEM.B- D8 ez @520 20 11 NEMB Acid> ) ALL =P
o7 52 30 20 11 MEM B A<13> _N& | 13 D""TDQS—J N vevr ey vy A9 DM TDQS_B8 6792 30 20 11 MEM B Ac12> KB | a1p) B b Toos| B8 o a2 30 1 MEMB Aize K8 | anz e p—
o 52 30 26 11 MEM B A<tas___NB | g NE/TDQS | A8 e = 6732 30 20 11 6 A a8 67 32 30 20 11 MEM B A<13> M [ A3 1 67 32 30 20 11 MEM B A<13> AL3 1
o732 30 20 11 MEMB Acld> AL4 NF/ TDQS* — NC = o7 o230 20 1 MEMB A<1a> N8 | A1g N/ TDQS* [ A8 ¢ = 723020 MEMB Asie> N8 | arg NF/TDQS* [ 28 ¢ = -
Al
67 32 30 20 11 MEM B BA<0> I8 | Bag LA ne 33 | a0 AL
67 32 30 20 11 MEM B BAc1> K9 | gag LA Ne o7 52 50 z0 1 MEM B BASO K9 N 67 92 30 20 11 MEM B BAco> I3 | gag LAL ¢ 67 52 30 20 11 MEM B BA<O> I3 | gag LAL ¢
o7 32 30 20 11 M B Ba<2> 4 | a2 A11Nc 67 32 30 20 11 MEM B BA<1> 34 BAL T1NC 67 32 30 20 11 MEM B BA<1> K9 | pa1 | A4 NC 67 32 30 29 11 MMDKQ BAL | A4 NC
MEMB BA2> = e o7 32 30 29 11 MEM B BA<2> % | a2 = NC o7 32 30 20 11 MEM B BA<2> _ I4 | gao AL\ G o7 32 30 20 11 MEM B BA<2>  J4 | o Allc
F10 — F2 F.
o7 32 30 20 11 MEM B QLK P<0:F8 | o | F10ne F8 F10 12 ne | F2
M ok 0B e ne| 2 o 67 32 30 20 11 % CK* | e s7 32 30 20 11 MEM B CLK P<05F8 | o F10\c 67 32 30 20 11 MEM B QLK P<05F8 | ck ::;ONC
gwc FLO\G 67 32 30 20 11 MEM B QLK N<O=F CK oS o7 22 30 20 11 MEM B OLK N<033B | cer NC| [ H2 e 67 32 30 20 11 NEM B QLK N<0B cxr NC e
67 32 30 20 11 MEM B CKE<O=* " | CKE 8 G10 = ne . HLO H
o = NC 67 32 30 20 11 MEM B CKE<OZ2D | CKE J8 o7 32 30 20 11 MEM B CkE<0S10 | ok S5 NC o7 32 30 20 11 MEM B CKE<0S10 | kg s &
MEM B CS L<0> cs* LN e H3 NL 5 NC N1
67 32 30 20 11 MEML D o LSU2
N1 o7 32 30 20 11 MEM B CS L<0> P CS* g o7 a2 30 20 11 MEM B CS L<0> M8 { cor NL 67 32 30 20 11 MEM B CS L<0> F8 csv | NL
7220020 11 MEMB RAS L FA ) RASH — o 200 90 1n MEM B RAS L F4 | Rage NC FAC NiL 4 Ni1
o v NEM B CAS LA cacr 32 30 W 67 32 30 20 11 MEM B RAS L g RAs* svazaozgn%SLG‘cRAS*
e eMEvE L P ve smﬂozgnmcc’*f o752 w020 1 MEMB CAS L A cast o220 u MEMB CAS L ] cAst
B MMBVEL g o2z MMBVEL  Mdve o 3 a0 0 12 MEMBVE LA ver 7m0 MEMBVE L HA] v B
vss VSS!
vss VSS! vss vss ves VSst
||~ [32] o|lo|o|o [v] (o} [«] (=]
=E gla gmndgugau:jg mamsa i}%ﬁ‘j%ﬂ’?BES%; &’8%8% ri’cnr—,_ngu.gau.:jg mamsa
5
Al4/ A15 FOR 2G 4G MONO ONLY
CS1 |'S FOR 2G DDP RANK CONTROL
—
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2

7 _=PP3V3 S3 VREFMRGN

Page Not es

NOTE: Must not enable nore than two SO DI MM nargi ni ng

buffers at once or

VRef source may be overl oaded.

Pover aliases required by this page:
- =PP3V3_S3_VREFMRGN
- =PPVTT_S3_DDR BUF

Signal aliases required by this page
- =1 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA
- =12C_PCA9557D_SCL

- =12C_PCA9557D_SDA

VREFVRGN
T
55 7 _=PPVIT S3 DDR BUF R3303
R3318 PLAGE_ NEAR-2900. EL: 2. S4mm
SHORT 1 |
b AAN PP3V3 S3 VREFMRGN DAC o omA max | oad
M N_LTNE W DTFHO. 3
e M N_NEGCW DTH=0. 2 VREFMRGN VREFMRGN
e VOLTAGE=3. 3V R R
NONE C3300 C3301 VREFMRGN
0z 2.20F —— o1k ) VREFMRGN PPOVZ MEM VREFDO A 9 27 28 29 30
UF p— ORITICAL C3303 o 16302 VREFMRGN TN LE WOTH0. 3
VREFMRGN M N_NEGK_ W DTHEO. 2 mm
o L v . 0. 1UF ”~ ”» VL TAGE=D, 75V
e e 10% —T— - URUyzss R3304 =075
a02-LF 0201 UB300 W, ucse 193
. o ceR VREFMRGN DO SCDI MVA_BUE
VDD
19 e m
45 [T)—=L2C VREFDACS SaL ScL ww  VOUTAlL VREFMRGN_SCDI MVA_DQ 1200 PLACE_NEAREL2900. J8: 1
e
< 201
43 QEy—=1.2C VREFDACS SpA SDA 5 VOUTBEE y NG
A0 3 vourds VREFMRGN SODI MV cA
= RD)
Addr =0x98( W / 0x99( RD) 19AL VouTDls VREFMRGN_VEM/REG FBVREF
D NOTE: MEMVREG and FRAVEBUF share o VREFMVRGN
a DAC output, cannot enabl e I VREFMRGN R3309
both at the same time! R3301 200 PLAGE NEAR=2900. 126: 2. S4rmm
100K
PPOV75_S3_MEM VREFCA A 27 28 29 30 67
o VREFNRGN MN_LINE W OTHRO. 3
T M N_NEGK_ W DTH-O. 2 mm
L R3310 VOLTAGE=0. 75V
R3319 - VREFVRGN CA SOOI M BUE Y,
SHORT
2 PP3V3 S3 VREFMRGN CTRL
VVV W N_LTNE W DTFHO. 3 1% PLAGE NEAR-R3309. 2: 1mm
e M NNEGK_ W DTH-O. 2 mm 1120w
o VOLTAGE=3. 3V CRITI CAL e
NonE VREFMRGN 201
02 o| VREFMRGN
C3302 * hal
0. 1UF —— vcc
10% —T—
s, u3301
201 PCA9557
N
(@ POLE ¢ o
A0 P17 VREFMRGN_DQ SCDI MVA_EN
VREFMRGN
Addr =0x30( WR) / 0x31( RD) AL P22 1
sla2 P31 VREFMRGN_CA_SODI MVA_EN R3307
100K
1
PA=Ne S
P52 VREF VEWREG EN -
45 [T)—=12C PoASSSTD Sa iscL P63 VREFMRGN_FRAVEBUE_EN 2%
=12 7D SDA 2 1
H LB C_PCA9S57D S SDA P7L2 y NC
THRM RESET* 15 -
PAD GND
25 [TN)—PCA9S57D RESET L
RST* on ’platformreset’ so that system
wat chdog wi | | disabl e margining
NOTE: Margining will be disabled across all
soft-resets and sl eep/wake cycles
Required zero ohmresistors when no VREF margining circuit stuffed
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON " N
C3305
0. 1UF VREFMRGN
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303 VREFMRGN_NOT VREFVRGN
" - o o & U3304
2 - MAX4253
11650004 2 RES, MIL FILM 0, 5% 0402, SM LF R3309 VREFNRGN_NOT R G VN ";9;321:‘
VREF NVEWREG BUE 2 DDRREG F8 o s
- 1% PLAGE NEAR-R731S5. 2: 1mm
11 20w
e
201
VREFMRGN
VREFMRGN_FRAVEBUF_BUF
R3313 VREFMRGN
100K
% Uu3304
1120w 2 MAX4253
" =
: unused buf fer
"

BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining ‘R3315

Grcuitry 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng eow

MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef)

DAC Channel : A B C C D D
PCA9557D Pi n: 1 2 3 4 5 6
Noni nal val ue 0.75V (DAC. Ox3A) 1.5V (DAC Ox3A) 1.267V (DAC. Ox8B)

Mar gi ned target:
DAC range:
VRef current:

DAC step size:

0.300V - 1.200V (+/ - 450mV)
0.000V - 1.501V (0x00 - 0x74)
+3.4mMA - -3.4mA (- = sourced)

7.69nV / step @ output

1.998V - 1.002V (+ - 498mV)
0.000V - 1.501V (0x00 - 0x74)
+33uUA - -33uA (- = sourced)

8.59nV / step @ output

1.056V - 1.442V (+/- 180nV)
0.000V - 3.300V (0x00 - OxXFF)
+6.0mMA - -5.0mA (- = sourced)

1.51nV / step @ output

SYNC_DATE=12/ 13/ 201
—

Istc WASTER=K21_M.B
FSB/ DDR3/ FRAMEBUF Vr ef

Mar gi ni ng
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R340

w

22 20 20 7 PP Vo _S3_NEM A . a2 28 27 - =PP1V5 _S3 VMEM A . . .
1+ C3408 + C3400 1 C3410 1 C3420 1 C3418 1 C3430 1 C3440 1 C3450
—— 2. 2UF 2. 2UF 2. 2UF 2. 2UF —— 2. 2UF = 2. 2UF 2. 2UF
— 20% 20% 20% 20% — 20% 20% 20% 20%
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
CERM CERM CERM CERM CERM CERI CERM CERM
402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF
L
. 3409 1 3401 :1C3411 1 C3421 13431 1 C3441 1 C3451
2. 2UF 2. 2UF 2. 2UF 1 C3419 2. 2UF 2. 2UF 2. 2UF
2. 2UF 20% 20% 20% 20% 20% 20%
56% P\ , 6.3V P\ 2. 2UF P\ P\ , 6.3V
2 6. 3V CERM CERM CERM 20% CERM CERM CERM
CERM 402- LF 402- LF 402- LF 2 6. 3V 402- LF 402- LF 402- LF
402-LF %g["'LF L Y
L
= 1 C3412 = = 1 C3442
7,20 7,208
2 CAPS ALONG PACKAGE EDGE PREM 2 &% 2 CAPS ALONG PACKAGE EDGE
402-LF 402-LF
1 C3404 1C3414 1C3424 1 C3434 1 C3444 1 C3454
—— 2. 2UF ——2. 2UF —— 2. 2UF —— 2. 2UF ——2. 2UF ——2. 2UF
20% 20% 20% 20% 20% 20%
6. 3V 6. 3V 6. 3V 6. 3V 6. 3V 6. 3V
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
402- LF 402- LF 402- LF 402- LF 402- LF 402- LF
L
1+ C3405 1 C3415 1 C3425 1 C3435 1 C3445 1+ C3455
. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF
20% 20% 20% 20% 20% 20%
6 3V 6 3V 6 3V 6 3V 6 3V 6 3V
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF
= 1C3416 = = 1C3446 =
2. 2UF 2. 2UF
COLUMN OF THREE CAPS BETWEEN PACKAGES 20%, COLUMN OF THREE CAPS BETWEEN PACKAGES 20%,
2 CERM 2 CERM
402-LF 402-LF
— —
w0207, =RP1V5_S3_NEM B o 32 30 29 7 =PP1V5_S3_MgM B .
1 C3428 C3402 1 C3470 1 C3422 1 C3438 1 C3432 1 C3490 1 C3452
—— 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF
—— 20% 20% 20% 20% 2. 2UF 20% 20% 20%
402- LF 402- LF 402- LF 402- LF 2 %g!\IILF 402- LF 402- LF 402- LF
L
1 C3429 1 C3403 1C3471 1 C3423 1 C3433 1 C3491 1 C3453
2. 2UF 2. 2UF 2. 2UF 1 C3439 2. 2UF 2. 2UF 2. 2UF
25,2 UF 8% ‘I' 8% 8% 2 2UF 8% 8% 8%
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF

2 CAPS ALONG PACKAGE EDGE 0%,
2 CERM
402-LF

JEDEC reconmmends 30 Ghmtermto VIT for

CS, CKE, ODT and 36 Chm for

,=PPOV75_S0_MEM VTIT A

BA, A, RAS, CAS, \E

MEM CLOCK TERM NATI ON

Pl ace RC end term nation after
Pl ace Source Cterm at neckdown at

[ 2 CAPS ALONG PACKAGE EDGE
402-LF
1 C3436 JiC3494 1 C3456
2. 2UF 2. 2UF 2. 2UF
—E 8%, - 8%, —I: &%,
CERM CERM CERM
402-LF 402-LF 402-LF
L
1 C3437 1 C3495 1 C3457
2. 2UF 2. 2UF 2. 2UF
20% 20% 20%
402-LF 402- LF 402-LF
= |icaage =
22
COLUMN OF THREE CAPS BETWEEN PACKAGES 2 &34
402-LF

28 27

28 27

30 29

30 29

3%

11 MEM A CLK P<0>

Y
CERM| 2
201

3%

11 MEM B CLK P<0>

Y
CERM| 2
201

o7 28 27 11 NEM A_CKE<Q. RP3401 36 AN ]
D T iewAve L RPSA0Z 36 VWV, mmmwaom | |2 3480
o728 27 11 MVEM A_A<S RP34Ub6 36 » 7 SUAI32W 4x0201 0. 47UF
o VEM A BA<Q RP3403 36 1/\/\/\/ s 59/ 32W 4X0201 2 30%
67 28 27 11 [T M:M_A_m s RP3202 36 1/\/\/\/ 5 YT 32W AX0301 %?M X5R- 1
67 28 27 11 [T NEM_A_ _<0> RP3401 36 2/\/\/\/ 7 5%1732W 4X0201
67 28 27 11 oD
™ %A% 59/ 32W 4X0201 ¢
1 1
67 28 27 11 [TRY—MEM A_A<12 RP3403 36 2 AAAA _ C30. 447-%'2 C30. 447-%§
o7 20 27 11 Iy MEM A_A<14 RP32U7 36 SAAAS SULT32ZW4X0201 20% 300%
A RP3406 36 1 8 5%I732W  4X0201 2 CERM XS5R-1 |2 CERM X5R-1
o7 20 27 11 [ID—MVEMLAAS2 %% 597 32W  4X0201 201 201
67 28 27 11 MEM A_A<11 RP3406 36 AN
™ == 597 32W  4X0201 1C3484 |1 C3485
67 28 27 11 VEM A A<10> RP3402 36 3 6 0. 47UF 0. 47UF
™ RP340% NV SYAT32W 4X0201 707 70
o7 20 27 11 [Ty MEMLA_A<1 36 EAAAAL 2 Bavxsr1 |2 &awv xsr 1
o728 27 11 MNEM A_A<Q RP3403 36 IIVVYNE 5%/ 32W_4X0201 201 501
™ A RP3404 35 1 s SYAT32W 4X0201
MEM A_A<4.
:: z: : : ™ MM A Ach RP3407 36 - m 7 SO 32W 4X0201 &
LR T e i aans | csgey
36 3 6 4X( 1 .
67 28 27 11 [T ﬁm-z—iﬁel RP3407 36 VNN~ —svarszw axozor S AV S 2
i 17 %A% 5961/ 32W 4X0201 SQE?M XER-1 SQE?M XER-1
1 C3488
67 28 27 11 MEM A_A<13 RP3407 36 AN 0. 47UF
™ = RP32404 36 > 59/ 32W 4X0201 0%
o7 20 27 11 —MEMLA_A<3 AN\~ 2 e x5R 1
o7 28 27 11 NEM A _A<7 RP3404 "~ 36 4 5 50/ 32W 4x0201 SERM XS
o7 28 27 11 o MEM_ A_CAS | RP3AUL " 36 3 AN 6 OYITS2W 4X0201
67 28 27 11 EE MEM A RAS | Koo 36 3 m S Wt
o 28 27 11 M:M:A:A 9> RP3406 36 3/\/\/\/ 6 B917 32W  4X0201 1 C3489
™ SYAT32W 4X0201 0. 47U
26%
2 4V
%?M X5R-1
, =PPOV75_SO_MEM VIT B
o750 20 11 [y MEM B RAS L RP3413 36 1,002 N jiC3481
o7 %0 20 11 [Ty MEM B A<8> RP3410 36 1 AAALE 50 7X0201 0. 47UF
o7 50 20 11 [Ty MEM B_CKE<Q RP3409 36 1 AN 8 GO/ 32W 4X0201 2 Ao ert
o7 30 20 11 VEM B A<7 RPS41T1 36 4 5 5%1/ 32W 4X0201 501
a0 AB_ NV B9A/ 32W  4%0201
1 ‘ 3
67 30 20 11 MEM B VE | RP3409 36 s 3 1 447'69
™ BN RP3ZT0 NV BOMT 32W  4X0201 0. u
67 30 29 11 [TR)—MEM B_A<9 36 3,\/\/\/6 36%
o7 30 29 11 [Ty MEM B_A<Q RP34U8 36 4 5 SUA/32W 4X0201 2 CERMHXGR 1
ey RP34T3 36 3. YV 5OR7 32W 4X0201 201
67 30 29 11 [TRY—MEM B_A<10 RP3ZTT EANN s 620
4X( 1
6730 29 11 [TR)—MEM B_A<5 36 2 7
6730 20 11 MEM B CAS L RP32413 36 4% 5 SUATS2W ax0201
o 3
o730 20 1 [Ty MEM B_A<6 RP3211 36 SAANS 50/"1/32‘” 4X0201 1C3461 (1 C3462
67 30 20 11 VEM B _BA<2> 36 AAANS SYELT32W4X0201 0. 47UF 0. 47UF
oo RP3408 59T 32W 4X0201 0% Vi
57 30 20 11 [y—MEM B BA<0> 36 2 AN~ 2 CERM X5R-1 |2 CERMHX5R-1
o7 30 20 11 VEM B BA<1 RP3408 36 3 6 591/ 32W 4X0201 201 501
6730 29 11 MEM B _CS <0 RP3409 36 5 V7 53w axozel
T ™ NEM B Acld RP34T0 36 4% 5 SR/ 32W 4X0201 ¢
™ LB 3
67 30 29 11 [TR)—MEM B_A<4 RP32124 36 AN~ 50/"1/ 2W_4X0201 1C3463 (1 C3464
67 30 20 11 NEM B_A<12 RP34U8 36 1 g DUAT32W ax0201 0. 47UF 0. 47UF
m VEM B A<13. RP3410 36 > VN ——svarsaw axoz01 70% 70%
o7 30 20 11 [T LB AN\ SR IWaX050T 2 %?M)GR—l 2 gog?mst 1
RP3414 36
o7 30 20 11 Py MEM_B_A<2 AN .
6730 29 11 MVEM B_A<1 RP3414 " 36 LAANLE SR/ 32W  4X0201 C30 447-%'5)
. [ NEM B CDT<0% RP3Z1I3 36 2 S 5YA32W 4X0201 56%
o A%, 5%1/ 32W  4X0201 2 e xsr 1
o730 20 1 [Ty MEM B_A<3 RP3414 36 s AAASE 201
7 30 20 11 MEM B_A<11 RP3411 36 1 AN e
o TS A |1 C3466 |1 C3467
0 047UF 0 047UF
— 30 — 30
%?M X5R-1 %?M X5R-1
| ast DRAM
first DRAM =
R3468 C3469
11 MEM A CLK N<O> 1 2 vema g TERM R ~
Y ar _|n o |71UF
C3468|: et io%
3. 3PF 201 335
6 3v
R3469
1430,
’\/5\0/4\/
120w
N SYNC_MASTER=K21 M.B SYNC DATE=12/ 13/ 201
201 TTTLE
R3478 3479 DDR3 DRAM Channel B (32-63)
30 TG OVEET s |
MEM B CLK N<O: 1 2 R
h - VR 3 le Inc 051-8871 | D
3478l v 0. 1UF App :
3. 3PF i %gif = 2.5.0
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CRI Tl CAL
OM T_TABLE
C3600 2 — — C3640 1]|2 PClE T29 D2R P<0>
% s [my—PCLE T29 R2D C P<0> > H e POLE T29 ROD P<0> P14 |perp 5 u3600 PETP 0| T14 e PCIE T29 D2R C P<0> o 10r | Mo wevm ooy D =«
P15 EA DGE- T15 E T29 D2R C N< ;
o PCIE T29 R2D C N<O> C3601 | L2 po POLELTPR_R2R N PERNO GLE R 192 PETN_O 2 PA . ot 1_C3641 1||2 POE T29 D2R N<O> o6
*OD oxaal FCBGA | [owov om cemao oD
» (1 0F 2 0. 1UF
C3602 2 C3642 1||2 POE T29 D2R P<1>
o s ry—PCLE T20 R2D C Pel> 2 H L o PCLE T29 R2D P<1> K14 |perp 1 PETP 1| M4 & PCIE T29 DZ2R C P<1> 0. 10F | % 1V sk cemaor oo @ o
K15 M5 E T29 D2R C N<1 -
o s —PCLE T29 R2D C Nel> C3603 | L2 Ol 120 RO Nele PERNLL |y | PETRLI s PQ 9 C Nel> 1 _C3643 1 ||2 POE T29 D2R N<1> o ¢
010k || E s 0. 1UF | [10% 1oV sor cemaot
C3604 2 g C3644  1||2 PCIE T29 D2R P<2>
o 5 (MM)—POLE T29 R2D C P<2> - H s POLE T29 R2D P<2> F14 |pere 2 i % | PETP 2| H14 & POIE T29 D2R C P<2> 0. 10F | [10% 1ov  oR cean: {ooD © 60
F15 H15 E T29 D2R C N<2 r
o s m—PCLE T29 R2D C N<2> C3605 | L2 UL 120 RO Neze PERN_2 8 PETN.2 s PO 9 C Ne2> 1_C3645 1 ||2 POE T29 D2R N<2> o ¢ o
0. 10F || 0. 1UF | | 10% 16V X5R- CERMOL
w
C3606 2 C3646 1 || 2 PCIE T29 D2R P<3>
o0 s (Ip—PALE 129 R2D C P<3> o IO H Les PCIE T29 R2D P<3> B15 |perp 3 o) PETP_3| D14« PCIE T29 D2R C P<3> 0. 1UF | [[10% 16V >®R cemaot D @ =
B14 D15 E 129 D2R C N<! .
o s —PCLE T29 R2D C N<3> 3607 | L2 s2 POE T29 ROD Ne3> PERN_3 o | PETN.3 s PQ 9 C Ne3> 1_C3647 1 ||2 POE T29 D2R N<3> o ¢
0. 10F || ” — 0. 1UF | | 10% 16V X5R- CERMOL
NO STUFF -
=PP3V3 T29 RTR 7 33 34 35
R3610 Al4
TP_T29_MONDCO IAAN A 122% NO\IDWOD — MONDCO WAKE* WM T29 PClE WAKE L R3651 1 Ap 2
DEBUG For nonitoring current/vol tage 10K 5% 1/ 20w MF 201
IVON R3611 VON Al15
B 1@/\54\(;:: S R reneet PERST* 5 C2 T29 RESET L e B
iSE| 8 T29 RSENSE
TP T29 MONOBSP C3615 12, _T29 MONCBSP Al13 |VONOBSP RSEN
DEBUG For monitoring clock oI 'R3655
TP_T29 MONOBSN C36160 - 1 H 2 129 MONCBSN B13 |MONOBSN 1. 0K
35 54 33 7 _=PP3V3 T29 RIR i/Fi"é“w
o 402
RBI AS|_C7 T29_RBI AS
1 .C3690 R3692"
R3690" 'R3691 1. OUF 3. 3K
20%
3 35§ E%SK 2 SV 120w = I Not used in host node.
120W 2o oeor-mm | ORITICAL 5, 2 [ Po e RsT 0 pRL TP T29 PCIE RESETO L
201, 5201 OM T_TABLE ~ Py 3 PCI E_RST_1*[yL1 TP _T29 PCIE RESET1 L
= . s (QOT}—=129 OLKREQ L PCI E_CLKREQ 0* I 8| paiE RsT 2+[L2 TP T29 PCIE RESET2 L
(T29_SPI_MOSI) s|p U3690 o o (150 spl msO 533?<93 < % PCI E_RST_3* [, @ TP T29 POIE RESET3 L
MD5160 Y
(T29 SPI_ClK) Ll ?:zow O b4 oI TS JTAG T29 TOI Yanu =PP3V3 T29 RTR 735 30 55
: of Tvel_T5 JTAG T29 TV
(T29_SPL_CS 1) s ™ 220 1 T29_SPI_MOSI U6 |eE DI %) il 2 A T29 ToK am e
11 T29 SPI_M SO P2 |EE DO " <D 'R3698
T29ROM WP_L sdw L — & S TDg_ W JTAG T29_TDO oD ¢
v 1 T29 SPI_CS L WEE cs+ | 10K
T29ROM HOLD L 7o HOLD_L 71 T29_SPI_CLK NL |EE CLK| u REFCLK_100_| N_P|_A12 PCl E_CLK100M T29 P Van R § %’:Zzow
B12 PCl E _CLK100M T29 N
vss I o _TP_T29 THERM DP B2 |rrerv op " REFCLK_100_I N_| T 16 o0 5201 R%gg5
Use Bl GND ball for THERM DN
4 9 L XTAL_25_ I NP1l e SYSCLK CLK25M T29 R . L 2 SYSCLK CLK25M T29 25 60
E2 20! AA%Y; <™
T29 TEST EN TEST_EN % g XTAL_25_OUT| Cl1 TP T29 XTAL250UT 1/12qu
1
> TMJ_CLK_out| U5 T29 TMJ CLK OQUT R3691E o
. E TMJ_CLK_ | NLML T29 TMU CLK IN 5%
T29 TEST PO NT 3 Dl [TEST_PWR = NO STUFF 1 zg]\fw
R3699" 2
10K
50
4 =
7135 _DP_T29SNKO M. P<3> T8 |pPSNKO_M._LANE 3P | NO_HDM _TMDS CLK P * zz‘f
. DP _T29SNKO M. N<3> U8 IDPSNKO_M._LANE_3N_| NO_HDM _TMDS_CLK_N 2 =PP3V3 T29 RTR 7333 35
SNKO AC Coupl i ng 73 _M._LANE_3N_I NO_HDM _TMDS_CLK_
DP T29SNKO M. P<2>  T9 [DPSNKO_M._LANE 2P_I NO_HDM _TMDS_O P
DP_T29SNK( P 2 | DP_T29SNKO M. P<0> s —V— = - — = <] =
) nn FENKD_BL_C_Pere 36 OOIUF H Tow 16V an 7135 _DP_T29SNKO M. N<2> U9 IDPSNKO_M._LANE_2N_| NO_HDM _TMDS_0_N
. ¥5R CER01
7 o [rEy—DP T29SNKO M. C N<O> C3621 12 DP _T29SNKO M. N<O> 3371 7135 _DP_T29SNKO M. P<1> T10 |pPSNKO_M._LANE_1P_| NO_HDM _TMDS_1_P E N
0.1UF |12 oy, iR 7153 _DP_T29SNKO M. N<1> U10 |ppSNKO_M._LANE_1N_| NO_HDM _TMDS_1_N 3 DPSRCO_M._LANE_3P_OUTO_HDM _TMDS_2_P| T12 DP T29SRC M. CP<3> ggg% INAN Ao o7
= = ouT u12 DP_T29SRC M. CN<3> 01 2 %
71 o [rmy—DP T29SNKO M. C P<1> C3622 i |]|: DP_T29SNKO M. P<i> - 7133 _DP_T29SNKO M. P<0> T11 |DpSNKO_M._LANE OP_INO_HDM _TMDS 2 P |@ DPSRO0_M._LANE_3N_QUTO_HDM _TMDS 2 | 5 NWW 50w o1
0.10F 1 Ti%% cemitn 7133 _DP_T29SNKO_M._N<O> ULL |DPSNKO_M._LANE_ON_| NO_HDM _TMDS_2_N
N<1 2 12 DP_T29SNK( N<1
7o D2 T29SNK0 M. C Nel> 36 031UF H Ton v 9SO M. Ne<1> e 11 5 _DP_T29SNKO_AUXCH P___T7 |DPSNKO_AUX_CHP °
. X5R- CERIR01 DP_T29SNKO AUXCH N U7 IDPSNKO_AUX_CHN g
733 _AUX_
™ P<2 24 12 DP_T29SNK( P<2 o
e DP T29SNKO M. C P<2> C36 4 H N OSNKO M. P<2> 33 71 N . DP _T29SNKO HPD T4 |DPSNKO_HDM _I N_HOT_PLUG_DET — § R3663
. X5R. Ceraao1 <
DPSRCO_M__LANE_OP_QUTO_HDM _TMDS_CLK_pP| N12 DP_T29SRC M. CP<0> 1 2
N<2 2 12 DP_T29SNK( N<2 _M._| - OP_ | — >_CLK_ AN —
71 s D2 T29SNKO M. C > C3625 H N 9SNKO M. > - R3630" & | opsroo_ML_LANE_oN_oUTO| TTnDs_ oLk N_RL2 DP T29SRC M. ON<O> R3664 01’\/\/\/2 5% 120w W 201
0. 1UF XoR CER201 TO0K ? S ) 5% 1/ 20W 3 201
71 o C)—DP T29SNKO M. C P<3> C3626 ]2 DP_T29SNKO M. P<3> . 1200
0.10F 1 13Z0 Aty 2015 100pF SRF > 40MHz
7 o [rmy—DP T29SNKO M. C N<3> C3627 1] DP T29SNKO M. N<3> - DPSRCO_HOT_PLUG DET|_T6 DP_T29SRC HPD
0.10F 1 13Z8 catt, -
- DP_ATEST[ U5 T29 DP ATEST _
71 og@y—DP_T29SNKO_AUXCH C P C3628 1] DP_T29SNKO AUXCH P - g DP_RES| UL4 T29 DP RES
o 10F TR eealts L C3685 1 1 C3686
7 sEy—DP T29SNKO _AUXCH C N C3629 1 H 2 DP_T29SNKO AUXCH N 33 71 > 100!35!;n %%OIUF
10% 16V 1 1 25V 1ov
0.1k gk cetan: §i HOM _scL I BL T20 toM sd in . R3685')  |'R3632 - I
TP_T29 HDM 5V OUT Ul [HDM 5V 8.) z HDM _SDA_INL A2 T29 HDM SDA IN 5 st o
I M M
= F3__T29 HDM OQUT HPD
4 54 35 7 SPP3V3 T29 RTR o) HDM _OUT_HOT_PLUG DET| == T29 HDM QUT HPD 5, 2015 2201 =
'R3670 |['R3671 L L
%UEK %UEK [PRTO_C1 OT_P|_A6 T29 R2D C P<0> oo 52
1/ 20w 1/ 20w B6 T29 R2D C N<O>
M M PRTO_CI OT_| oo 63 7
200 200
il 2| PRTO_CI oR_P| A4 T29 D2R P<0> am e
33 T29 HDM SCL I N g E PRTO_Cl OR_N_B4 T29 D2R N<O> Yano LAt
. E: ng Pfﬁg :E\'\/‘ENT a a 00 _Lseqd H2 T29 LSEO<0> oD -
23 sog| K1 T29 LSCE<0> = =
L SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
33 T29 _HDM _OUT HPD =C| oo <Tm I'P!!& myn=
PRT1_Cl OT_p|_B10O T29 R2D C P<1> ool SRE T29 Host 1 of 2
PRT1_Cl OT_N_AL0 T29 R2D C N<1> @ 5 7 ( ,.,,, S em oS
—
lg PRT1_Cl OR P|_ A8 T29_D2R P<1> ey LA Appl e | nc 051-8871
O|PRT1_ci oR N_B8 T29 D2R N<1> ame o ' v . 5 0
J1 .o,
C0.1_LSEQ 129 LSEQel> oD NOTI CE OF PROPRI ETARY PROPERTY:
C0_1_Lsog K2 T29 LSCE<1> o
s @ BEH ISR NS TE | o
Cl O _PLUG EVENT|_HL T29 C1 O PLUG EVENT g5 THE POSESSOR AGREES TO THE FOLLOW NG
71 43 12C T29 SCL Cl [c o Mc | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 36 OF 109
< | 2C T29 SDA F1g 07ND| ° NOTE: All unused LSCE/ EO pairs should be aliased Il NOT TO REPRODUCE OR COPY I T
3B ~ together. Qther signals okay to float (TP/NO). 111 NOT TO REVEAL OR PLBLISH I T I N VWHOLE OR PART 33 OF 74
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34 7 _=PP1VO5 T29 RTR

2100 mA (Single Port)
2250 mA (Dual Port)
EDP: 3000 mA

Current nunbers from Vendor

slide (<REDACTED> power

measure 1.ppt),

O‘\:AR'TT'thE =PP3V3 T29 RITR B
iy 135 mA (Single-Port)
. H3 U3600 ( o] 152 mA (Dual - Port)
a5} EAGLE_RI DGE- 192 Vveesps(| b3 EDP: 200 mA
— 1 1 1 1 1 1 1 .
C37001) |1C3705 |1 C3706 |1 C3707 |1 C3708 |* C3709 o FeacA ?.Qtél S °§.7o‘b§j_ _L?Ju‘és Tor ?3&48_L$§&49
10UF . —— 1. 0UF —— 1.0UF —— 1.0UF —— 1. 0UF H7 (2 OF 2) 20% —— 20% —— 20% —— 20% 20% 20% 20%
20% o —— 20% - 20% —— 20% — 20% [e3] 6.3V , 6.3V , 6.3V , 5 6.3V 5 6.3V 5 6.3V 5 6.3V
6.3V 5 5 6.3V 6.3v 5 6.3V 5 6.3V H8 X5R X5R X5R R X5R CERM X5R CERM X5R
CERM XGR X6R R X6R X6R [ 0201- MR 0201- MR 0201- MR 0201- MR 0201- MR 0402 0402
0402 0201- MR 0201- MR 0201- MR 0201- MR H10
3 VCC3P3_Cl D5 : . o
VCC1PO -4
35 D6 = R3750 0-ohns are pl acehol ders for
’ 16 VCC NS _ pp3V3 T29 DP 1.0 5 wi th proper values after
C3701 1 1C3710 1 C3711 1C3712 1C3713 1C3714 J7 N1O M N-RECKW BTHE0. 2 s v 20w
—_— —_— — P VOLTAGE=3. 3V 201
102% - %WE)UF - %WE’)UF f— %‘.w(n)UF f— %{:u/?UF %{:u/?UF J8 VCC3P3_DP| | R8 C3753 1 C3752 1 C3751 1 C3750 1
6.3V , 6.3v 6.3v 5 6.3V 5 6.3V 5 6.3V J10 RLO 1. 0UF —— 1. 0OUF —— 1. 0UF —— 1. 0UF
CERM XGR X6R X6R X6R X6R X6R 20% —— 20% —— 20% —— 20%
0402 0201- MR 0201- MR 0201- MR 0201- MR 0201- MR Exg\é 2 Exg\é 2 Exg\é 2 Exg\é 2 _
. c10 NS 0201- MR 0201- MR 0201- MR 0201- MR — =PPIVOS T29 RTR 7 2
= C12 N6 2100 mA (Single Port)
D7 VDD1PO_DP RS 2250 mA (Dual Port)
) 6 = R3720 EDP: 3000 mA
D10 PP1V05_T29_VDD DP 1A RN 2
D12 | | veCc1PO_PE M NCRECSW DTeg. 2 % 1/ 20w
F11 1.C3720 1 C3721 1C3722  VHTeERe .
F12 —— 1. 0UF —— 1. 0UF —/— 1. 0UF
20% —— 20% —— 20%
Gl1 5 6.3V 5 6.3V 5 6.3V
R R R
Gl2 0201- MR 0201- MR 0201- MR
AL A3
F5 A5
F6 A7
F7 A9
F8 ALl
F10 B3
G3 B5
[e3] B7
€3] B9
Gr B11
G8 Cl14
G10 C15
L3 E14
L5 {yss E15
L6 Gl4
L7 VSSPE| | G15
L8 H11
L10 H12
v GN\D i1
V3 Ji2
VB J14
M Ji5
MB L11
MLO L12
ML1 L14
ML2 L15
N14
N3 N15
N7 R14
NL1 R15
R3 —
VSSDP =
723! 'R3722 |'R3721 |'R3724 R
Re723 s Ra Ra Rit R3733'| |'R3732|'R3731|'R3730 |'R3734
50 5% 5% 5% 10K 10K 10K 10K 10K
1/ 20W 1/ 20w 1/ 20w 1/ 20w T13 50 5% 5% 5% 5%
J_ u13 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W
2015 2201 2201 2201 M- M M M M
= 201, 5201 5201 5201 5201
T29 GPI O<0> 32 |epio o ePlo 7| EL T29 GPI O<7>
T29 GPl O<4> N2 |epiooa Pl o gl F2 T29 GPl O<8>
T29 GPlI O<5> 2 |erios GPlo ol GL T29 GPI O<9>
T29 GPl O<6> D2 |erio 6 Pl o 10 T2 T29 GPI O<10>
GPlo 11| T1 T29_GPl O<11>

enmi |l ed 6/21/2010, TDP @ 90C.

now, replace

characterization.

MASTER=K21 M.B

SYNC DATE=12/13/201d

I SYNC

TTILE

T29 Host (2 of 2)
o g em e
d} Appl e Inc. 051-8871
S 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY P ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 37 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 34 O: 74
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3

Page Not es

SI 8409D8B:
Power aliases required by this page: CRI Tl CAL xgzz ::; ;?0\1/2\/ T2 9 1 8V BO OC§'JI:CAL Re g U I a.t O r
C ortev s ree (lav Boos: utputy ZSSZBY vas(th): -1.4v T29BST: ¥
- =l /- _| os pu
Rds(on): 46nChm @ 4.5V Vgs L3895
- =PP; T29_P3V3T29FET .3V FET | | 840908
3V3_T29_P3V3T29 (3.3 nput) o _=PPVIN_SW T29BST si'8409 ld(max): 3. 7A @70C 6. BT 2 0A
- =PP3V3_T29_FET (3.3V FET Qutput) 8-13V I nout
- =PP3V3_S0_T29PWRCTL Ch nput - o RO3§120 ;s PPVI N _SW T29BST . 1YY Y L2 T29BST_BOOST
- =PP1V05_T29_P1VO5T29FET  (1.05V FET Input) fof’"ggs require A M N REGKW BTHE0. 35 T29BST: Y T29BST: Y PI MBO62D- SM ﬁﬁ?:h'g&:vwvgﬁg 35 m
- =PP1V05_T29_FET (1.05V FET CQutput) ) T29BST: Y T29BST: Y valtage not specified here, C3890 * C3891 * B
N add property on anot her page. 10UF T29BST Sns1
Signal aliases required by this page: R3?7%E 1 C3880 T29BST: Y 0% 2 10 2 T20BST: v CRI Tl CAL
- =T29_CLKREQ L s 3 —— O 1UF R3891" R R " , T29BST: Y
. =T29 RESET_L 120 2 2V - 200K s 5 HEEEE R3889 D3895
201, P o N 2 S PONERD - 123
o o el e e spsr.y b TSI BEN OV L mon > vz e
N - u S 00S circurtry. : . 201,
<RL T29BST: Y
T29BST EN WLO 25 o
R3881* ENULO 13890 SNSi T29BST SNS2
150K LT3957 SNs2|_3
11/ 20W T29BST | NTVCC 28 || NTVCC N XVBBOS
M 2 1
201, 54 PLACE_NEAR=C3895. 1: 2 mm
1 T29BST VSNS
T29BST. EN L ° T29BST_VC 30 |ve B 1 T29BST: Y |
T29BST: Y |
T29BST: Y T29BST: ¥ R3985931 % NC R3895*
i |23 C3892 ¢ 1 C3887 T29BST RT 32 [RT 35 1 C3888 133K _
805 1 1 oer 105 =PP15V _T29 REG e
o5 K+ 36 — % 1/ 16W
SSMBK15FV o “PF -
sovesvre L | H T29BST SS 32 [sg 2 <R4;2>2 129851 v Pop—— Vout 15. 1V
= 1 =
Jes¥—s _ - To0BST EBX C§895 . Max Current 1. 0A
) 3 34 3 0% 10% = KHz
o 129 A MV EN ]TZQBST. ' T29BST: v T29BST Y] T29BST: v SYNC NO STUFF T29BST Yl L L Freq 300
o = R3892 3893 R3894 1 C3894 1 C3889 R3896 1206 1206
73. 2K 41, 2K 15. 8K
= 3300PF 1% 9;,33UF ,-SGND_ Qo —— 100PF ) T29BST: Y T29BST: Y T29BST: Y
o 2 Lo vy 2 &3 er = Tal<lalal~ 2 3%, i C3896 * C3898 t C3899
, 201 Jor 201, 403 <| ][] S[AfE] ] A 402 R:)‘Hz 4, 7TUF —— 4, 7TUF —— 0. 001UF
<ro> <Rb> 006 —— 1006 —— 100
WLQ(falling) = 1.22 * (RL + R2) / R2 M N_NECK_W DTH=0. 25 nm 1206 1206 402
S - VOLTAGE=0V
WLQ(rising) = WLQfalling) + (2uA * R1) D shorted to
) ) WLO = 4.55V (falling), 4.95 (rising) sa i nsi de package Vout = 1.6V * (1 + Ra / Rb) 1
Supervi sor & CLKREQ# | sol ati on o package, =
no XW necessar y.
7 _=PP3V3_SO_T29PWRCTL
=PP3V3 T29 RTR — T29BST: Y
°lP 8888 T298ST: Y
C3800 * 4| CRITICAL 'R3807 > 251!\5/23’\‘37FEAPE 'R3888
0. 1UF —— 100K 330K
Platform (PCle) Reset T VDD 530 1 > 5%
X5R CEem 2 u3sono 1/ 20w w T i zow
= [ =T29 RESET L 0201 SLHAAPO16V N 561 1S T Gz Max Vgs: 10V , 201
b ToFN cenee] + PP1V05_T29 67 roBST SN D v
R3803 - X
10K ]TZQBST‘ Y T29BST: Y
11200 530?(87 33| 8888
“Drai SSMBN37FEAPE
Qpen-Drain GPIO 201 . 120 RESET L ?how > peostbard
10 (> T29_SW RESET L b HWR jles B , o o
DLY = 60 ms +/ - 20%
< EN =T29 CLKREQ L L oM °
T2 KREQ L / r—' = <) = DELAYED PWRGD
o o129 GLKREQ S G IN 7 T29 CLKREQ ISOL L 1 SMC <Tm) 25 “©
_ . THRM MAKE_BASE=TRUE =
Pul | -up provided by SB page. aD Lyt
o B
3.3V T29 Switch
u3810
; _=PP3V3 SO P3V3T29FET TPS22924 =PP3V3 T29 FET 7
csp
2 AL Max Current = 1.7A (850
e JVIN  vouT([ e
CRITI CAL U3810 & U3815/U3816
1 c2
3810 N a\D Part TPS22924C
3 Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qutput: 2A per IC
1. 05V T29 Switch
; _=PP1V05 SO P1VO5T29FET TPS22924 =PP1V05 T29 FET .
csp
2 AL Max Current = 3.4A (850
e |JVIN vouT( [
C3815 * CRI Tl CAL
1UF —— e
2%~ o
CERM
202 3
= ISYNC VASTER=K21 M.B SYNC_DATE=12/ 13/ 201d
e
U3816 T29 Power Support
TPS22924 T G T
csp
e n 051- 8871
e |)MIN vout( [ d} Appl e Inc. o
CRITI CAL 8 2.5.0
19 [T—129_PVR EN =3e\] w16, A2 PLACE_NEAR=U3815. B2: 3 mm NOTI CE OF PROPRI ETARY PROPERTY:
G\D THE | NFORMATI ON CONTAI NED HEREI N | S THE
Pul | -up provided by SB page. PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
3 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
Il NOT TO REPRODUCE CR COPY I T
— 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
- IV ALL RI GHTS RESERVED 35 O: 74
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3

Al RPORT

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P-TYPE
ROS( QN 20-30 MHM @. 5V
LOADI NG 0.750 A (EDP)
CRI TI CAL
0. 020

0, Wy uine wones

CRI TI CAL
Q1050
TPCP8102

M N_LINE_W DTHEL NNEGK W DTHL0, 25 rm @
M N NECK W DTH-0, 25 rm Ngbg':vcu'mzzs av = @
vames v pP3v3 WAN Fi 2PP3V3_WAN R~ zj =PP3V3_S3_W.AN, .
3 4
m
A —9 1
Cc40211 1 C4020 = C40511 4051
0Lk —= —r 0. 033k —— )
ool T &Y C4050 e oW
CRI TLCAL 231 égg 0. 1UF 485 R4050 2201
J4001 S| P3VaWAN ss | 100K, PM WAN ENgt o
SSD- K99 . [ AN
. RT- SV 1 PLACEMENT_NOTE=PI 4ce cl ose [to Q4050. ing“ 1/ 28W
? N PLACEMENT_NOTE=P1 ace ¢l ose 1o QI0S0. X5R: GERM 1
e WFEI_EVENT L oo
g 4 - 0. 1UF I SNS_AI RPORT Py s
ols < ©s PCLE AP R2D N 1|2 : PCIE AP R2D C N s o I SNS_AI RPORT N s
P - 10% | [6.3v 201 XsR
7 .
ot - s e ac clone 16 33001
o} - CapEer e e
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ks PCIE_CLKI0OM AP N s o
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14
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C 17
oI PCl E_AP_D2R P
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g 20
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-— USB BT P oD .
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0.10F L
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W) 201
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ok 3% 1APC AP_RESET L e
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

1 CA501
T CRI TI CAL
2 L8V R4599
8361 0. 003
PLACE_NEAR=J4501. 1: 1. 5mm E&f\n}
SATA SSD . PP3V3 SO_HDD R e =PP3V3_SO_HDD ,
VI NERERR 1Y BFFEB B8m 4 3
CRI TI CAL =
J4501 ISNS HDD P frrmy s 15
SSD- K99
F- RT- SML I SNS_HDD N oo s
L TP_SSD_RSRVD
2
3 GNDIVO D=TRUE.
4 anlvantee | s SATA HDD D2R C P C45161 2 SATA HDD D2R P e
5 e 0. OLUF | [ To%10ov x5R 201 o>
: A e
T oclantar s o SATA HDD D2R C N CASTET TS SATA HDD D2R N o
8 anlvangee e 0. OLUF | [ To%10v x5R 201 o
9

66

[coo]oooo0o0o][oooo00000000 |

@2 SATA HDD R2D N

PLACE_NEAR=J4501. 7: 1. 5MM

CA511 42

SATA_HDD R2D C N Vany FLES

- s s SATA HDD R2D P

0. 01UE |l 10%10v X5R 201

C45101 2

SATA_HDD R2D C P T i 8

SMC _HDD OOB_TEMP ,,

SMC _HDD TEMP_CTL 4

R4510
0
+[ SMC_HDD OOB_TEME(OONN IAAMNA
o
R4511
s SMC HDD TEMP_CTL N AN 2
5%
20w

201

0. 01UF |l 10%10v XxsR 201
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USB Port

Power

Swi tch

Ri ght USB Port A

RiTica
R TICAL
TPS2561DR L4605
SON FERR- 120- GHM 3A
, _=PPSv s3 RTUSB 2lino our1)]® PPSV S3 RTUSB A ILIM . : Y L:  epsvssrriussar
3N out2f 8 s e M NCREGCW DTH-0. 376, M NCREGCW DTH-0. 376,
X ity 605 1 ity
2 OT—se ETA e L 10 JFAULT1* 1 LI ML UsB 1L CRI TI CAL
B . 0 Ong J4600
NCx-SFAULT2 o mon
ooy 2 L4600 USB- Rl GHT- K99
61 39 6 _=USB PWR EN 4 lEnt 0201 90 2000 ; I
weee 5 IEN2  ThRM = SR —0
1 1 1 CRITICAL |4 GRTicAL |; CRTICAL |, CRITICAL G\D PAD R4600* 1 73 USB2 EXTA MUXED N L] 5 oS
C4690 C4691 | |* 699 4698 4697 1 - 23 2K C4695 10
X R4601 pa] . 2| o
. o s3us2 LTL N 5
5% < V- L crmion 2 73 USB2 EXTA MUXED P : 73USB2 LT1 P 3 >
YT SSLYTONT [ T SLTANT waw w02y TS
ey o]
CEEE +——0
\vBUS <
JeD
Current limt (R4600): 2.17-2.59A
D4600
= RCLAMPO502N
210w
CRI TI CAL =
We can add protection to 5V if we want, but |eaving NC for now
Pl ace L4605 at connector pin
USB/ SMC Debug Mux
7 _=PPava>_caH svousEMX
SMC_DEBUG YES
SMC_DEBUG YES 'R4650
C4650 * 10K
1 5%
0 1}}5« - 1/ 20w
i Ve
xorcirun 2 2201
42 41 40 6 (TR SMC RX L 0201 G (V3 Y4+ L
sve X L . -
42 41 40 0 GOOT} M weso Y
PI 3USB1022LE
68 24 USB_EXTA P D+ TN
Lezims R TICAL
68 24@ USB_EXTA N s Do
ke oEBUG ves
) o Joer SEL| 10 USB_DEBUGPRT EN L am
GN\D SEL=0 Choose SMC
SEL=1 Choose USB

SMC_DEBUG_NO

R4651
1 0 2

5% SMC_DEBUG_NO

Ve
b RA652
1 0 2
row
s

201

SYNC_DATE=12/ 13/ 201
—

[
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LI O CONNECTOR

=PP3V3_S0_AUQ O  ,

=PP3V42_ G3H, ONEW RE s - =

XGR- CLEN 2| ks 0 1o

J4700
AXK736327G
F- ST- SM
Ialve
Lloo2
315 od4
60 16 s HDA_SYNC 516 048 USB _EXTD P 24 6s
60 16 « HDA_SDI NO 716 o048 USB _EXTD N 24 6s
915 ol10
60 16 s HDA Bl T_CLK 1115 o012 USB _CAMERA P i 6
0 16 ¢ HDA_SDOUT 13 | 5 o414 USB_CAMERA N 15 65
15 | 5 o1 16
s6=12C M KEY_ SCL 17 1 5 o418 SPKRAMP_|I NR P 550
ss=12C M KEY SDA 19 1 5 020 SPKRAMP_| NR N5 75
se=12C LI O SCL 21 | 5 ot 22
s6=12C LI O SDA 23 | 5 024 USB EXTD OC L o
s AUD | 2C I NT L 25 | 5 0|26 =USB_PWR ENj 55 6
16 s AUD | P PERI PHERAL DET 27 | 5 0|28 SMC_BC ACCK 6 40 a1
19 AUD | PHS SW TCH EN 29 | 5 030 SYS ONEW RE 4 |
s0 s AUD_GPI O 3 31 |5 ot 32
o1 s HDA RST L 33 5ol =PP3V3RIV5_S0_AUDI O« -
0. 1UF
—38 0 189
X5R- GEEM
516S0862 L

47101

0.1 %)
01
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. PP3V3 S5 AVREE SMC
a
a1 7 _=PP3V3 S5 SMC
C4902 * 1 C4904 1 C4905 1 C4906
22UF —— ——0.1UF ——0.1UF ——0.1UF
200 —— —— 20% —— 20% —— 20%
oV 1oV 1oV 1oV
X5R- CERM 2 2 CeERm 2 CERm 2 CERm
80! 402 402 402
— BYPASS=U4900. E1: D2: 3 nm
rusce ress ooz am 1 o D
PLACE_NEAR=U4900. M.2: 3nm
A PP3V3 S5 SMC AVCC
M N_LT NE_W DTH=0. 25 M C4907 *
W M N_NECK_W DTH=0. 1 M o ° . 0. 47UF
i VOLTAGE=3. 3V 4920 1 g alel2] @l = 2%~
0. 1UF —— CERM X5R. 1
4900 A Avec  Tvee VL AVREF
1 SMC P10 -2 P10 DF2117RVPLP20HV PEOL 22 gy SMCPM G2 EN o oE 4900 = R4909'| | 'R4901
a SMC RSTGATE L o2 P11 TLP- 145V PELL 12 g % NC NGBy NC - 10K 10K
- A2 K11 DF2117RVPLP20HV 5% 5%
61 51 25 23 [T ALL SYS PWRGD - P12 (1 oF 3 P62l =~ X NC TLP- 145V 1/ 20w 1/ 20W
o1 [Ty—SS_PVRCGD - zj P13 OM T_TABLE P63%‘—XNC (3 OF 3) 201, 5201
X—p————— SMC_ADAPTER EN
NC P14 P64| - {OOD 17 4 61 OM T_TABLE MDL| D' g SMC_MDL 6 42
17 (T}—PM DSW PVRGD -2 P15 PE5[ 10 g 5 NC Mo2| M g | SMC KBC MDE <m
% 25 (g} SMC DELAYED PWRGD -2 |P16 L ER SMC_PROCHOT 3 3 L am« s o[ SMCRESETL | g ®dRES -
D10 2
2 17 (oOT}—PM PVRBTN L - P17 P67 - SMC BI L BUTTON L am e  _SMC XTAL 2 | xraL —
2 _SMC P20 &= 013 |p2g p70| MO &= SMC_ADCO am - a1 _SMC EXTAL 22 | EXTAL NS g SMC_NM am s 2
ball=TN pra| M SMC_ADCL h
NCX—t———| am =
NG 012 |poo Prof 0 g SMC_ADC2 ama
F11 N11 SMC_ADC3
NCX—gm—2 P23 P73 &= am e TRST L
o _SMC P24 & e oo Pral Mz o Swc oAb oo ETRST - SMC TRS ame
NC— =2 P25 P75 M2 e SMC_ADCS ama AVSSL =2 1 1 08
W _SMC_P26 pal 713 oo prel NS o SMC_ADGS, am e VSS R4902 R4998 R4903
NC: - E10 P27 p77[ L2 - SMC_ADC7 e Kt %&K %&K 2%
= h B38| E|8 XWA900 o o o
09 42 10 ogEry—LPC AD<O> -2 P30 P8O[_A” - SMC sal L oD e M ,201 ,201 ,201
LPC AD<1> > lp31 pg1l % 2 5ot
64216 ogEryLPC ADI> 0000000000000 ey ———=—Xx NC
69 42 16 5®W—“_03 P32 P82l < - PM CLKRUN L oD s 17 a2
0 42 16 6 LPC AD<3>. 87 _|p33 pgal o o LPC_PWRDWN L ame v e = PLACE_NEAR=U4900. L3: 4 C
E— === o=
o0 42 16 5 [T)—LPC FRAME L - 28 P34 Pg4| "% - SMC TX L OO © 38 40 a1 42
s MC LRESET L - P35 POS 2 g SMCRXL Y 59 40 4 42 GND_SMC AVSS
69 25 LPC CLK33M SMC - o7 P36 P86l gy (QC)  SMB MGMI CLK D © 41 a4 a5
LPC SERI D6 - -
200y LPCSERIRQ 000 0 > P37 pool_4 - SMC_ONOFE L ams e
a7 SMC HDD TEMP_CTL - el 2o} Po1l & - SMC BC ACOK Yanyu TR
a7 @—SNC HDD OOB TEMP - A5 P41 P92l 2 & SMC PME S4 WAKE L van LR
o= o=
13gE)—SVB_MGMI_DATA (0)  qpup—2 |P42 po3| & - PM SLP S3 L am oz e
. _SMC P43 L A |baz poal ™ il PM SLP S4 L (T 17 26 48 61
= =
NCX—eg= < |Pas4 P95 - PM SLP S5 L Yan B
NC. ¢ B2 |pgs Po6l_* - SMC CLK32K am
a SMC _GEX THROTTLE L P Y Po7| F* Sy (OC)  SMB 0 SO _DATA D
= G
4 (OT}—SMC_SYS KBDLED bl S |pa7
42 41 40 38 & @OOT}—SMC TX L - 2 |pso
42 41 40 30 o [TRy—SMC RX L - P51 e
A:@%{MPSZ
u4900
o SMZ PAQ PU (00 = _PAO DF2117RVPLP20HV PEOL = SMC CASE OPEN “
16 SPI_DESCRI PTOR OVERRI DE L (o) - N IpAL TLP- 145V PE1[ 22 - SMC TCK s a2
25 17 (OOT}—PM SYSRST L (O0) g M_PA2 (2 OF 3) PE2[ *2 - SMC TDI Yani LIRIRE
38 USB DEBUGPRT EN L (Q0) - M _1PA3 OM T_TABLE PE3| 2% - SMC_TDO oo ¢ a1 42
a1y NEM EVENT_L (O0) N2 _IpAd PE4L < g SMC TV ani LIRIRE
s oy WEL_EVENT L (OO gt L1 |pas PFoO|_ks - G3 _POWERON L am e B
Y SYS ONEW RE (0 i X3 _IPA6 PE1l ™ NC
SMC BATLOW L L2 K>
o1 a1 (oS (A0 g PA7 pE2| M - SMC LID Pan LEIRCIE
NCxX—wp %8 IPBO PF3| 15 *=—Xx NC
M5
a1 19 @_SNC RUNTI ME SCI L - : PB; PFAM—‘_X NC I
NCX—wp—————PB PRSL g SMCPPS o«
61 41 @_SNC S4 WAKESRC EN - A0 |pB3 PFG“—H NC
4 _SMC PB4 - <10 Ipea PF7LM™ X NC
B10
NCX—gm—————P85 e o
" m_srvc DP HPD L - C11 IpB6 peo N7 NC _ . . .
SNC GEX OVERTEND L : A1 |pgy PGL! = I NT a1 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
“ D—= - PG2| K8 SMB _BSA DATA a3 If SMB interrupt is not used, pull up to SMCrail.
7 (ooT—SMC FAN 0 CTL - &1 |pcp PG3|_K” SMB BSA LK s
SMC FAN 1 CTL &3 |pcL PG4 "¢ Sy (OC) SVB A S3 DATA s
a1 @_ - @ p—
s Qo SMC FAN 2 CTL - 12 |pey ps|_"® SMB A S3 QLK .
a @_SNC FAN 3 CTL P 3 lpc3 PGs| M. Sy (OC)  SMB B SO_DATA D =
SMC FAN 0 TACH - Gio Lo SMB B SO QLK
7 —Sh - PC4 PG7 SO D ©
™ FAN 1 TAC a2
. iﬁ FAN 2 TA$ - HLL P PHo| E2 - SMC_PROCHOT o
o CD—= - i pH1| F2 - SMC THRMIRI P o
o y—SMC FAN 3 TACH - PC7 Lol 2 - R449310
m SMC_ADC8 - MO _|ppo PECI / PH3| A P CPU PECI R 1,\/\/\/2 CPU_PECI 10 19 66
a1 @—SM: ADCO - N lPD1 PEVREF/ PH4| B2 - PVCCI O SO_SMC R Vo
a1 mwc ADC10 - K10 |pp2 PEVSTP/ PH5| & - PM PECI PWRGD R »
o —SMe ADCLL - = lpos
" m_sm: ADC12 - ™ lPD4 RA911
-
++ [Op—SMC ADCL3 - e |pps 1,\/2/\/2 =PPVCCI O SO_SMC ; A
an E_SM: ADC14 - K _lPD6 Vo ISYNC MASTER=K21_M.B SYNC _DATE=12/ 13/ 201(
SMC_ADC15 L7 |pD7 v nmIn=
“ DSt - o SMC
R4912 >z g emie i
—= 0
: 2 PM PECI_PWRGD 051- 8871
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; SMC FAN 2 CTL — NC SMC FAN 2 CTL . .
SMC Reset "Button", Supervisor & AVREF Supply © = e eAseTTRE PROCHOT Level sShifting to 3V3
10 _SMC FAN 2 TACH — NC SMC FAN 2 TACH
4140 7 =PP3V3 S5 SMC T e SSERE 41 7 _=PP3V3 SO SMC
+ _=PPVIN S5 SMCVREF o SMEEAN S CIL — m”éﬂ&';l” 3CIL
Deskt ops: 5V p 10 _SMC FAN 3 TACH — NC SMC FAN 3 TACH
iles: 3.42V = WAKE_BASE-TRUE
Mobiles: 3 . s s _ZCHGR ACOK —_ S\C BC ACOK s 55 10 m 'R5061 'R5060
5020 * - ® R5000 = WAKE_BASE=TRUE 100K 10K
0. 47UF —— = VIN 100K 10 _=SMC SVS | NT — SMS INT L I §?7“qu HE
ST Us010 /20w e oPU Ve 561 o1 TO sMC
CERM SR 2 40 _SNC_ADCO — SMC_CPU VSENSE s 2 )
208 VREF- 3. 3V- VDET- 3. 0V 5201 T WAKE_BASE=TRUE SvC P 331
Al — p— Sh ROCHOT a0
8o SMC_TPAD RST_L SdVRL* (1 PUSND903048  RESET* SMC RESET L oD & o 42 52 0 SVC ADCL = U SENE - D D
49 41 40 6 (TIT)—SMC ONCFE L Ve ey PPaV3 S5 AVREE SMC - 10 _SMC_ADC2 = _SNC DO N VSENSE “ s
SMC_MANUAL RST L 4 |peLAY REFOUT| & M NREGCW BTHEG. 1 10 _SMC ADC3 — SMC DCIN I SENSE 15 O | 6060
p BRY VOLTAGES3. 3V == WAKE_BASE-TRUE DVB53DOWV
‘RB001 G 10 _SMC_ADCA — SMC GEX VSENSE as : DVBs3|
11 N = TAKE_BASE-TRUE s
0 G001 & 5025 1t 1 5026 10 _SMC_ADCS — SMC GEX I SENSE as CPU_PROCHOT. BUF : {
30w 105 10uF —— —— 0, 01F = TAKE_BASE-TRIE
NE- LF o, $29% 10% 10 _SMC_ADCE —  SMC 1V5S3 | SENSE s TO cPU R5062 3
ZED:‘ 201 X5R 2 2 X5R —— MAKE_BASE=TRUE 3 3K
SI LK_PART=SMC_RST 603 201 10 _SMC_ADC7 — SMC_CPUVCCI O | SENSE as 66 56 10Ey—CPU_PROCHOT L LAAN2—CPU PROCHOT L R 5 p %SB%E& w )
== TAKE_BASE-TRUE
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de L GND SMC AVSS 40 aa 45 40 _SMC_ADCB — SMC LCDBKLT | SENSE 5 kl\é SoT- 563 i
T woTee 4 = TAKE_BASE-TRUE 4
MR1* and MR2* nust both be |ow to cause manual reset. VOLTAGE=0V a0 _SMC_ADCY — SMC W.AN | SENSE as
0 ) ) == TAKE_BASE-TRUE
Used on nobiles to support SMC reset via keyboard a0 _SMC_ADC10 — SMC HDD | SENSE as
= I pull- VIN, . T MAKEBASEETRE =
NOT! nternal pu ups are to , not V+ 0 _SMC_ADCLL —  SMC PBUS VSENSE » fre—
= TAKE_BASE-TRUE
10 _SMC_ADC12 — SMC_BMON | SENSE .
= TAKE_BASE=TRUE
<™ ©
10 _SMC_ADC13 — TP _SMC ADCI3 oM THRVIR P L R
10 _SMC_ADC1S j— - Acis o 1
= VAKE_BASETRUE
10 _SMC P10 — TP SMC P10
D " " = VAKE_BASE-TRUE 30 Q6059
bug Power Butt ons 10 _SMC P20 — TP SMC P20 3 SSMBN37FEAPE
——  MAKE_BASE=TRUE SOT563
o SMC ONOFF L oD ¢ o 41 40 10 _SMC P24 — TP SMC P24 t—
MT ™MT = VAKE_BASE-TRUE
. A 10 _SMC P26 — SMC BMON MUX_SEL . s X35l
R5016 R5015 = WAKE_BASE=TRUE 4
PLACE S| DE-BOTTOM 0 0 pLACE S DE-TOP 10 _SMC P43 — TP SMC P43 SMC_THRMIRI P
am
110w row = TARE BASESTRE L .
v L G 10 _SNC PF5 — TP SMC PES = Check with SMC pul | up SO
603, , 603 == WAKE_BASESTRUE 41 7 _=PP3V3_S0_SMC
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN a0 _SMC_RSTGATE L — TP SMC RSTGATE L
= TAKE_BASESTRUE
= 40 _MEM EVENT L R5075 10K LAAA2
3 5% 1/ 20w MF 201
R5012 a1 a0 7 _=PP3V3 S5 SMC
17 [Ty—PM CLK32K SUSCLK R PLACE NEAR-UIB00. N14: 5.1, 22, ) que g k3K oD 4 a1 40 5 _SMC_ONOFF L R5070 10K LAAAZ
1/%0w 40 _G3 POAERON L R5072 10K LAAN2 5:/» 120w WM 201
26 s1 a8 a0 5 _SMC LI D R5071 100K LAAAL 5% Tzow W 201 Y
42 40 38 6 _SMC TX L R5073 10K LAAAL S% Meow w201 =
42 40 38 6 _SMC RX_L R5074 100K 1 , 5% zow w201
NN —s—mow " zor Y
=PP3V3 S4 SMC ;4 42 40 5 _SMC _TMVB R5077 10K LAAAZ
42 a0 5 _SMC_TDO R5078 10K LAAAL 5% 120w WM 201
SMC Crystal Circuit 'R5020 1z 40 0 SMC TDH R5079 10k , o vmw W
ysta cu TO0K VG TOK R5080 10K 1’\/\/\/2 5% Lzow W 201
1 320w . SMC BI L BUTTON L R5081 10K 1/\/\/\/2 S% deow w201
R5010 C5010 i . © 2057 AN o
0 1|5PF 2201 =PP3V3 S4 SMC ;4 a1 40 39 5 _SMC_BC ACOK 508 470K IAANZ
SMC_XTAL SMC XTAL R _ 1 2 5% 1/ 20W M 201
a0 NOSTOFF 2 SMC DP HPD L o a1 _SMB INT L R5093 10K LAAN 2 0t
B 06 | fi0915Y 5% Tzow W 201
11 1/ 20w 5%
Lot e L oAL 2y Q5020 ——
ow D@ENC o SSMBKISFY | |22 41 10 _SMC PAO PU R5091 100K 1A 2 _
VESM H z
i swEed T <NC 5011 s % 2o 10 SMC RUNTIME SO L R5094 100K N\ o _vow B
: 501 2 AN
SMC_PMVE S4 WAKE L
40 _SMC_EXTAL I 1 I I 2 VRKE_ BASESTRUE oo
5% J_ 1lG SIZ
o = DP_A EXT_HPD 61 a0 17 _SMC_ADAPTER EN R5085 10K LAANZ
201 © D = 10 _SMC_CASE QPEN RBO86 10K i annz oo Tow
5% 1/ 20W M 201
40 _SMC PB4 R5088 10K LAAAZ
61 a0 _SMC_S4 WAKESRC EN R5090 100K LAANZ S% Meow w201
5% 1/ 20W MF 201 l
BATLOW: | sol at i
, =PP3V3_S5_SMCBATLOW =PP3V3_SUS_SMC,
CRI TI CAL H H
R5040" Bel ow connections are different from K91
100K
59 040 1 a1 40 _SMC_PAO_PU — HISIDE | SENSE_OC a5
1/20W SSMBK15FV 0] —— NAKE_BASE-TRUE
201, SOD- VESM HF a0 _SMC FAN 1 CTL — NC SMC FAN 1 CTL
* —— NAKE_BASE=TRUE
o 10 my_SMC_BATLOW L O[3 o PM BATLONL gy o 0 SMC FAN 1 TACH =_NC_SVC FAN 1 TACH A
3 2 - NC _MASTER=K21 M.B SYNC DATE=12/13/201d
ymia
R5041 SMC Support
1 2 40 _SMC_ADC14 — SMC HS COMPUTI NG | SENSE 5 A
AT = ewee Appl e I nc 051 8871
120w 10 _SMC_GEX _THROTTLE L — TP SMC GFEX THROTTLE L ' o
2’\6:1 —— MAKE_BASE=TRUE ® 2 5 0
a0 7 ZPPIVS S5 SNC NOTI CE OF PROPRI ETARY PROPERTY:
Internal 20K pull-up on PM BATLOWL in PCH. | :
10 _SMC_GFX_OVERTEMP L R5095 10K 1app 2 THE_LNECRVATLON_ CONTALNED ,ng,gM',arTHE e
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LPC+SPI Connect or

CRI Tl CAL
LPCPLUS
J5100
55909- 0374
Vi ST-SM
76 _=PP3V3 S5 LPCPLUS 3y s2
7 _=PP5V_SO_LPCPLUS ~
1 00 2 - LPC CLK33M LPCPLUS Yany GRS
69 40 16 ogry—LPC AD<0> 3o ot LPC AD<2> CED © 16 40 69
69 40 16 6Py LPC AD<1> sl ol LPC AD<3> CEy o 15 40 5
7 8
(oNe;
w2 0 (IE)—SPL_ALT MOSI - ol o ot - SPI ROM USE_M.B oD 5 9 4
426 qoOM—SPL_ALT M SO - 1l 5 o422 - SPI_ALT OLK am s
69 40 16 5 [TR)—LPC FRAVE L - EE] P EC) - SPI_ALT CS L ame
10 17 6 ¢OOT}—PM CLKRUN L - 15| 5 ol LPC SERI RQ B s 1540
a0 0 (OOM}—SMC_TVS - 7l 6 o - LPC PVRDWN L ame v o
25 6 (T)—LPCPLUS RESET L - 19l 5 o420 - SMC_TD oD s w0«
41 40 0 gooT}—SME TDO - 2l 5 o2 - SMC TCK ooy © @0 a1
a0 6 SMC TRST L - 23 24 - SMC RESET L 6 40 41 52
- (oNe; po. - STy oD
e SRl 20 O SNC MM oD °
41 40 38 6 [TRY—SN - 00 2 - oD © 38 40 a1
T | LPCPLUS GPIO oD <
33~ 34
N\
516S0573
SPI_ALT M SO s
SPI_ALT MOSI s a2
SPI_ALT CLK 6 42
SPI_ALT CS L s a2
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 ['R5127 |'R5126 |'R5125 .. crcseron 1o em
0 47 47 47 PLACE_NEAR=J5100. 12: 5nm
5% 5% 5% 5% PLACE NEAR=15100. 9: 5nm
0w 70w 70w 70w PLACE-NEAR=15100. 11 5mm
2201 2201 2201 2201
PLACE_NEAR=UL800. ABS: 5mm R5110 R54]720
o 16 rmy—SPL_CSO R L LAAN, 22 SPL_CSO L 1 2 _SPl MBGCS L oy 49 0
1/52061‘” 1/52“6:‘” PLACE_NEAR=R5125. 2: 5nm
PLACE_NEAR=U1800. ADL2: 5mm R51]511 » R54]721 »
o0 10 (ITy—SPL_CLK R 1 2 s SPI_OLK 1 2 SPI_MB CK oo 0 o0
W 15, PLACE_NEAR=RS126. 2: 5tm
PLACE_NEAR=UL800. W8: 5mm R5112 » R5 ]722 ¥
o 1 —SPL_MBI_R 1 ,\}\5\/2 e SPI_MOSI 1 2 SPI_M.B MOSI oD o
5% 5% PLACE_NEAR=R5127.2: 5mm
1/20W 1/20W =
0 R51]523 Pt
&9 16 (OO} SPI_M SO 1 2 SPI_MB M SO Yany RO
1/, PLACE_NEAREUG100. 2: Smm
NE
201

SYNC DATE=12/13/201d

%ﬂc MASTER=K21 M.B
T

LPC+SPI Debug Connect or
TR ROTEET
d} Appl e | nc. 051- 8871
®
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2

7

SMC "Battery A"

SMBus Connecti ons

PCH SMBus " 0" Connecti ons SMC " 0" SMBus Connections
43 7 =PP3V3 SO SMBUS PCH 7 =PP3V3 SO _SMBUS SMC 0 SO 7 =PP3V42 G3H SMBUS SMC BSA
R5200'| ['R520 R5250'| [|'R5251 R5280'| |'‘R5281
- Poi n rn I DP B: ry Charger
Cougar - Poi nt 1K e LED BACKLI GHT sMC £7% 27K I nt ngoo% sMC 50k 20K attery g
U1800 1/ 28%% ?I%QUW o w4900 1/ QSW ?/ 20w w4900 1/ 20W 1/ 20w 1'SL6258 - U7000
MF M (WRITE: 0x58 READ. 0x59) MF ME (See Tabl e) M M
( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 (Wite: O0x12 Read: 0x13)
69 16 SMBUS PCH CLK —_ —i2c BKL 1 SOL 65 40 SMB O SO _CLK —_— 72 _SMBUS SMC O SO _SCL — =12C TCON SCL 62 40 SMB_BSA CLK —_ 72 _SMBUS SMC BSA SCL ——  =SMBUS CHGR SCL 52 D
VAKE_BASE-TRUE — T WAE_BASE-TRE — WA BASETRE —
69 16 SMBUS PCH DATA —_ —i2c BKL 1 SOA 65 40 SMB O_SO_DATA —_— 72 _SMBUS SMC O SO _SDA — =12C TCON SDA 62 40 SVB_BSA DATA —_ 72 _SMBUS SMC BSA SDA —— =SMBUS CHGR SDA 52
VAKE_BASE-TRUE — T WAE_BASE-TRE — WA BASETRE —
J L I L J L
VRef DACs Battery
J6955
18800 Battery
(Wite: 0x98 Read: 0x99) (See Tabl e)
51 126 veer o _ Battery Manager - (Wite: Ox16 Read: 0x17)  cBus BATT sa .
— Battery LED Driver - (Wite: O0x36 Read: Ox37) —
31 =I2C VREFDACS SDA _— Battery Tenp - (Wite: Ox90 Read: 0x91) —— =SMBUS BATT SDA 6 51
I L
—
Mar gi n Control
w301 SMC " Managenent" SMBus Connecti ons
(Wite: 0x30 Read: 0x31) (* = Miltiple options)
31 =12C PCA9557D SCL — 21 K78 7 =PP3V3 S3 SMBUS SMC MGMI
- In rnal DP Tr ackpad
31 =I2C PCA9557D SDA e t e a Samsung LGD ([Samsung LGD AUO P
| Anal ogi x T-con - (Wite: Ox7B/ 0x87 Read: 0x7C/ 0x88) N Y * Y * 290! 1R5291 35700
Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N * sMC R52 %2 I;SOKQ (Wite: 0x90 Read: 0x91)
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N ]/‘253/32 ?j/uz w
oy w00 ow o =12C TPAD SCL 6 48
( MASTER) 201, 2201 |
U6800 — =12C TPAD SDA 6 48
40 SMB_NGMI QLK ——72 SMBUS SMC MGMI_SCL —
XDP Connect or s (Wite: 0x72 Read: 0x73) v | | C
" " H SMB_NMGMI_DATA ——72 SMBUS SMC MGMI_SDA
— =izcwmkersa o3 SMC "A" SMBus Connections “ Bl
2600 & 22650 NOTE: SMC RMT bus remains powered and may be active in S3 state I
(MASTER) —— =12C MKEY SDA 6 39 T29 & Inlet Tenp
7 =PP3V3 S3 SMBUS SMC A S3
23 =SMBUS XDP SCL —_— L EMC1704: US400
SVBUS XDP_SDA (Wite: 0x98 Read: 0x99)
23 = —
= . . — =12C T29 I NLET THVENS SCL
. o R5270"] |'R5271 Left 170 Board = .
v 28% ?I%QDW J4700 — =12C T29 | NLET_THVENS SDA a5
1900 e (See Tabl e)
( MASTER) 201, 2201 L
40 SMB A S3 CLK — 72_SMBUS SMC A S3 SCL — =12C LIO SCL 6 30
a0 SMB A S3 DATA MBUS SMC A SDA. =12C L1 O SDA 6 39 .
. T29 |1 2C Connecti ons |
Left |/O Board
ALS - (wite: 0x72 Read: 0x73) 7 =PP3V3 SO_T291 2C
Finstack Tenp - (Wite: 0x92 Read: 0x93) M er ocont rol 1 er abstracts
R5230" R5 31ac|ua\ COR(s) in plug
4. 7K 4. 7K
T29 IC 5% 5% T29 Plug uC
1/ 20W 1/ 20W
13600 V- V3 w330
201, 5201
(MASTER) (Wite: OxAD Read: OxAl)
" . " . 12C T29 SDA — =12C T29AMCU SDA B
PCH "SM.i nk 0" Connecti ons = - = =
71 33 12C T29 sa — =12C T29AMCY SCL 63
TAKE_ BASE-TRUE
43 7 =PP3V3 SO SMBUS PCH J L
SDRVI 2C: MCU SDRVI 2C: MCU
R523401 10RSZ35
R5210* R5211
- Poi 5% 5%
Cougar - Poi nt 8.2K 8. 2K MEgV% § oW
u1800 1/ 200 3750w 201 201
v Ve 2 2
(MASTER) 201, 201 For Conpliance Testing
69 16 SM._PCH 0 _CLK SDRVI 2C: SB .
e e R5236 0 . 2 | 2C_DPSDRVA_SCL DP Re-driver
69 16 SM._PCH 0 DATA VVV 5% 17 20W MAKE_BASE=TRUE w310
HE BASETRE v 201 (Wite: 0x94 Read: 0x95) —
| " ; SDRVI 2C: SB
SMC "B" SMBus Connections RE237 0 inpnp 2 | 2C DPSDRVA SDA
z«;/n 1lzggw MAKE_BASE=TRUE _ 1 2C DPSDRVA SCL .
7 =PP3V3 SO SMBUS SMC B SO | ¢ opSORVA SoA
— = 63
PCH "SM.i nk 1" Connecti ons 9 |
1 1
o R5260'| |'R5261 0 Temp
43 7 =PP3V3_SO_SMBUS PCH 4. 755“ gln}u7K
U4900 1/ 2!?4‘4\/ 1/ 20W EMC1414- A US570
NO STUFF NO STUFF (MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
1 1
Cougar - Poi nt R5220 R5221 a0 SMB B SO CLK ——72 SMBUS SMC B SO SCL —— =12C CPUTHVBNS SCL a6
8.2K 8. 2K R5223 S =
u1800 1/ 200 3750w 59/0 40 SMB B SO DATA —72 SMBUS SMC B SO SDA ——  =12C CPUTHVENS SDA P A
(Wite: 0x88 Read: 0x89) 2’641:2 2340:1 120w ) HE BASETRE . Istc WASTER=K21_M.B SYNC_DATE=12133/ 201
201
SM.PCH 1 QK 1 2 i
M VVV SMBus Connecti ons
69 16 SM._PCH 1 DATA 1 2 .-‘ 71
VAKE_BASE-TRUE R > _
| %%} @ Appl e I nc. o
5w o 2.5.0
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PBUS Vol t age Sense Enable & Filter CPU VCore Load Side Current Sense / Filter

» =PP3V3_S0_I| MVPI SNS

300 PLACE NEAR=U5340. 8: 3MV
S0 |2 5320
SOT- 963 200 UF
N-CHANNEL | 5 PBUSVSENS EN L PLACE_NEAR=R7510. 3: 5MM —‘E % \
201
CRI TI CAL
H R5302" R5342 U5340 =
o > =PBUSVSENS EN 2| | o] 7] 11?20%3'5& o s pyCPUMP st P R A2 L cpume 1smr e . OPA2333 R5 34 {P-ACE NEAR=UA900. MLL: S
S .
Enabl es PBUS VSense 1 \Q:“: 201, Max VQut: 3.3V at 19.77V Input 10/}35@" H* l\DFNl ceump ismiar 1% 23K SMC_CPU_| SENSE
di vi der when in SO. pi ) — SMC CPU oD
I 3 PBUS_SO_VSENSE BR8e_NEAR=R7510. 4: 5MM 2 v UM PLACE NEARCLA900. ML1: SV
L ] 3543243 4 % 1C5341
o R§73913K o > CPUMP ISNSL N 1% S olcpump i RN ° - é)doéZZUF
5 G © I 0. 1% 2
_ 5 1/ 2003 PLACE_NEAR=U4900. L8: 5MV 1 16W L 8351
- =BPBUS S0 VSENSE B Q—_‘t 281, RTHEVENIN = 4573 Ohns 0462 = o AV
NOSTUFF L_GND_SMC_AVSS .0 41 s 45
P- CHANNEL SMC_PBUS_VSENSE oy | |'R5344 R§8374K5 o
R5301* PLACE_NEAR=U4400. L8: 5MM PLACE NEARLUZ900. L8: 5IM ATOPE 487K 1 2 Gai n: 110. 181x
100K R5304!| |1c5304 L gg 9t TUEF {94, S| BNAL_MODEL=EMPTY g0 e 12, 1A / V
2 549K xor 308 2] b, Ve cal e = <
2 102 —— 95,22UF 201 2 470PF 0402 Max VQut: 2.73V at 39.934A
201, o 2 ng" Sense Ris R7510 1|2
PBUSVSENS EN L_DI V 2 0201 Sense R is 0.75nm0hm = JoheSI GNAL_ MODEL=EMPTY
L_¢ GND _SMC _AVSS .6 41 44 45 EDP: 33A TDP : 28. 05A x5EXTR
201
GFX/1 G VCore Load Side Current Sense / Filter
DC-In Vol tage Sense Enable & Filter
CRI TI CAL
U5340
%310 3543252 PLACE_NEAR=U4900. ML3: 5MM
. _ p 5% PP ISWMGRP s 35%5'%
6 DCINVSENS EN L 9% 1 SMC_GFX_| SENSE “
6 PLACE_NEAR=U4900. ML3: 5MM
. R5353 1 C5351
R5312 4. 42 — 2UF
_ 100K e A28 cPulwP I SUMG R = 20°§/
s 12 [y =CHAR ACCK ) ook EQZUI_MLPEISNSJ_G:N_%/\Q 2 8
s Max VQut: 3.3V at 19.77V I nput 17 16W 0301
Enabl es DC-1n VSense . 201, 0%2 R5355 GND_SNC_AVSS 10 41 41 a5
di vi der when AC present. l N DG N S5 VSENSE TIBK -
: NOSTUFF ! 1 2 in:
= ] gense E is g?;go 384 1 17Rf>53,<54 —/\EE‘?EEF % 1/%?' PNAL_ MODEL =EMPTY Gai n: 161. 765x
R5313 ense R i's 0. r5mohm,  “a7ope ) " Scal e: 8.24A / V
b 27, 4K EDP: 18A  TDP: 15.3A % 9 1w 470PF 462 cal e
1 gl ] 4K : CLS A R BT S oo Max Vout: 2.18V at 27.2A
. —PPDOLN S5 VSENSE S 1/ 20w < PLACE_NEAR=U4900. N9: 5MVI 201 2402
. \@ 205, RTHEVENIN = 4573 chms JoheSI GNAL_MODEL=EMPTY
) P- CHANNEL SMC _DCI N_VSENSE oo = Xs%g%ln
Rsfojé]k PLACE_NEAR=U4900. N§: 5MVI A PLACE_NEAR=U4900. N9: 5V
19 R5314 1 C5314
1/ 20w 5.49K s 1o 220F
o T
201, R R
PDCI NVSENS EN L DIV 201, 361

GND_SMC_AVSS

40 41 a4 a5

CPU 1. 05V VCCl O Current

» =PP3V3_S0_CPUVCCI O SNS

Sense / Filter
CPU Vcore Voltage Sense / Filter

XWp320 R5320 1 VCCI O SNS_ENG
, _=PPCPUVCORE SO_VSENSE 1 £ 2 CPUVSENSE IN % R3% . smc cpu vsensE - VOOl O SNS_ENG| + 5360
PLACE_NEAR=R7510.2:5 MM 1/;%/3W PLACE_NEAR=U4900. N10: 5™MV V+ __ %Ooﬁl PM@ %E%EEU% L12: 5MM
A O (giss‘zgg PLACE NEAR-R7640. 4: S\ U5360 ? B R5361
PLACE_NEAR=UA900. NLO: 5M |2 Xgé% oD CPWVCa 080 cs N shnv 00l | cPvaaoiour X A2 SMC_CPUVCCI O | SENSE oy
0201 CRI Tl CAL 158w PLACE_NEAR=U4900. L12: 5MM
1
GND_SMCAVSS 41 4 1 o o 50 [y CPUVCCI GB0_CS P4, i ( 200V/ V) rer| L A éf%zup VCCl O SNS_ENG
R 2 B5h
1
Sense R is R7640, 2mohm ° .
) EDP. 8.5A  TDP :7.225A ! Gai n: 200x —OAD_SME AVSS o 0 aa e
G-X/1 G Vcore Voltage Sense / Filter 1 Scale: 2.5A/ V
330 = Max VQut: 3.3V at 8. 25A
XVg R5330
SM
- 4 53K
, _=PPGEXVCORE SO_VSENSE 1 2___GEXVSENSE I N 4R35 SMC_GEX_VSENSE " -
PLACE_NEAR=R7550. 2: 5 MM 1/M’W PLACE_NEAR=U4900. N12: 5MV SYN(,:, !\ﬁSTERbKZ:L MB SYNC DATEZ12/ 15/ 2010
1 . .
2@2 ——C.'5232%9 Vol tage & Load Side Current Sensing
&

— 209
PLACE_NEAR=U4900. N12: 5MV 2 ggé

L GND_SMC_AVSS 4o 41 aa 45

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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8

7

6

5 4

45 7 =PP3V3_SO_HS COVPUTI NG | SNS

COWUTI NG Hi gh Side Current Sense / Filter

DC-IN (AMON) Current Sense Filter

PLAGE_NEAR-U900. K10: 5MM
o) 1 C5450 R5431
——0.1UF 4.53K
V+ — 10% 52 [T CHGR_AMON 1 2 SMC_DCI N | SENSE oD
Us450 2 5 R5455 e R
I NA214 o
2 [IID—LSS 5 camn e v 5l SCTO ouT L6 | SNS HS COVPUTI NG | ouT 1 4" 23K, | NG | SENSE " —— oz
S Sense R is R7020, 20nmChm 2 5
15 [CD—LSt b cavpurine e 4l REF| L GAI'N: 100X % 1 C5455
% (100V/ V) 201 ——0.22UF
p—71 GN\D_SMC_AVSS 40 41 44 45
QD SCALE: 5A V %
~ MAX VOUT: 3.1V at 16.5A 3 DC- I n AMON
et e A | GND SMC AVSS o1 s as I SL6259 Gain: 20x
Max Vi Tt PLACEMENT_NOTEs: Scale: 2.5A/ V
A —_ Max VQut: 1.4V at 8. 25A
Sense R is R5400, 2nthm = Pl ace close to SMC EDP Current: 3. 5A
(For R and Q)
COWPUTI NG Hi gh Side Current Sense / Filter & T29/Inlet Tenp Sensor
45 7 =PP3V3 SO0 _HS COMPUTI NG | SNS
. C5401
0. 10
o NOSTUFF
RiTIoAL 2 o R5408'| |'R5409
Ve 1905 20K
%490 1/ 200 2/ 20w
El 17N4— 2 201, , 201
46 __INLET THVBNS D1 P2 | pp1 & THERM |2 HI S| DE | SENSE_OC n
46 I NLET THVBNS D1 N3 | pni ALERT* 510 T29THVBNS ALERT L
4 __=T29THVBNS D2 P4 | pp2/ DN3 SvDATAl 11 =12C T29 I NLET THVSNS SDA aD
(DS Caruie L Sn 8 46 __=T29THVENS D2 N5 | pre/ DPS sweL] 12 =12C T29 | NLET_THVSNS SO oD
R52 1] 3
) 0%9 SENSE+ ADDR_SEL| 6 HS_ADDR_SEL
% 2
Y SENSE fe2lKe i HS GPlO
0612 DUR_SEL
TH_SEL 1
Q= s 15 cammne 1 ReALL | REFT5T| REATST
GND THRM_PAD 5% 0 0
® ~ 1/ 20w 5% 5%
EDP: 15.5A  TDP :13.175A = 261, ey vy
201, 201,
Sense R is R5400, 2nthm
1
Wite Address: 0x98
Read Address: 0x99

7 _=PP3V3 S3 BMON | SNS

CHARGER BMON Hi gh

Sense R is R7050,

Si de (BATTERY DI SCHAEGE) Current Sense,

MUX & Filter

NOTE: Monitoring current from
battery to PBUS (battery discharge)

across R7050

= D

BVON: ENG BVON: ENG
o ' C5420 C5421 ¢
BVON: ENG
—— 0.1u0F 0.1UF ——
10nmChm IR —— 1o 100 ——
caL , &3V s, us421
R R
Charger/Load si de us420
PLACE_NEAR=R7050. 4: 5MM | NA213 201 201 NC7SB3157P6XG
scro
CHGR CSO R P sl scr0 s BVON | NA QUT. 1Bl SEL|s SMC_BVON MUX_SEL an
BVON: ENG
73 52 CHGR CSO R N all N REF| 1
™ (50V/ V) i e \n} veg®
PLACE_NEAR=U4900. MD: 5MM
Battery side G\D R5422
o 300K
s . BVON_ AMUX_QUT IAANA 2 SMC BNON | SENSE o
1% PLAC R=1 00. MB: SMM
VER 1 BMON: ENG 1/ 20w 1 CE_NEAR=U49
N e C5422
BMON: PRCD R5423 o ___ 3300PF
—= 100K — 0%
R5420 % 2 v
CHGR BVON 1 N 2 o 201
201
PLACE_NEAR=US421. 3: 5MM 5% 2 G\D_SMC AVSS 40 41 as 45
From char ger 1 20w
For engineering, stuff BMON_ENG M
201
For production, stuff BMON_PROD

DDR3 1V5R1V35 Current Sense / Filter

7 _=PP3V3 S3 1V5S3I SNS

| 1 C5460
. - ——0.1UF
Sense R is R7350, 2nthm T, &%
e | [H s
5 55 [E>—LSNS 1V5 3 N slin Scro our L6 | SNS 1V5S3 | QUT LA R3K, SMC 1V5S3 | SENSE oD -
9%
1/ 20W
4 1 : 1
75 55 [E>—LSNS 15 S3 P N oovry FEF GAIN. 100X A __gs;;%?
G\D SCALE: 5A 1 V _j é”;:v
~ MAX VOUT: 2.4V AT 16.5A SR
EDP Cu.r;f!n: ;2 A G\ND_SMC_AVSS 40 41 a4 as
Max Vdiffc 24 my PLACENENT_NOTESs:
= Pl ace close to SMC
(For R and Q)
AirPort Current Sense / Filter
; _=PP3V3 S3 WANI SNS
Al RPORTI SNS_ENG
Al RPORTI SNS_ENG | 1.C5470
B I+ 5
Sense R is R4052, 20ntChm 5 i‘;g\/ Al RPORTI SNS_ENG
IUEUgloo A R5475
7 3 [[—LSNS Al RPORT N sl soo . ouT | SNS _PSVWLAN | OUT 1 433K, SMC WAN | SENSE oD =
. I Al RPORTI SNS_ENG
- 1
75 3 [>—SNS Al RPCRT P AN oovryy P Gai n: 200x A __gs;i?
G\D Scal e: 0.25A /| V _j 20%,
o MAX VOUT: 3V AT 0. 825A P
G\D_SMC_AVSS 40 41 aa as
EDP Current: 0.750 A PLACEMENT_NOTEs:
Max Vdi £ s = Pl ace close to SMC
(For R and Q)
HDD Current Sense / Filter
; _=PP3V3 SO HDDI SNS
HDDI SNS_ENG L CEAsO e
X ™ f— 0.‘7 1UF
Sense R is R4599, 3nOhm 2 ig\z HDDI SNS_ENG
we | b
7 v [Ty SNS HDD N s|in sc0 . oUT | SNS_P5VHDD | OUT 1 433K, SMC_HDD | SENSE oD -
S HDDI SNS_ENG
" 1
73 37 TRy SNS HDD P 4]l N+ (500v/ V) REF| L GAI N. 500X ” ——3.5242%?
G\D SCALE: 0.667A / V _j 0%,
o MAX VOUT: 3.3V AT 2.2A P
G\D_SMC_AVSS 40 41 aa as
EDP Current: 2.36A PLACEMENT_NOTEs:
Max Vi ff: 7.0 m = Pl ace close to SMC
(For R and Q)
LCD Backl i ght Driver Input Current Sense / Filter
; _=PP3V3 SO BKLTI SNS
LCDBKLTI SNS_ENG
LCDBKLTI SNS_ENG 1 C5490
= —_
Sense R is R0910, 10nthm 2 SV LCDBKLTI SNS_ENG
mﬁ? 8T R5495
5 D | SNS LCDBKLT N s|in sco . ouUT | SNS LCDBKLT 1| OUT 1 43K, SMC LCDBKLT | SENSE oD -
I LCDBKLTI SNS_ENG
" 1
70 I | SNS LCDBKLT P SN oovryy FEFE GAI N. 500X L ES;Z%E
G\D SCALE: 0.2A ] V _j 20%,
o MAX VOUT: 3.3V AT 0. 66A P
PLACEMENT_NOTEs: L_GND SMC AVSS 40 41 44 45
EDP Current: 0.67 A

Max Vdiff: 6.7 nv

Pl ace close to SMC
(For R and Q)

Ismc VASTER=K21_M.B

Hi gh Side

. . . . . Current Sensin
I NA (Engi neering) Solution Charger BMON ( Production) Sol ution ._M =
Gai n: 50x I SL6259 Gain: 36x Appl e I nc 051- 8871
Scale: 2A/ V Scale: 2.78A / V ) ypsge
Max VQut: 3.3V at 6.6A Max VQut: 3.3V at 9.167A 8 2.5.0
. NOTI CE OF PROPRI ETARY PROPERTY:
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7 6

CPU Proximty Sensor

R5510
, _=PP3V3 SO_CPUTHVENS L AAA 2 _PP3V3 SO CPUTHMVENS R .
%y g Em
v 2ow VOLTAGE=3. 3V 1 C5510
201 1 %iF  Re511'| ['R5512
DD 2 G2 10K 10K
U5510 201 120w $oow
EMC1413 = 201, %0
DFN
73 5B CPU THERMD P 2| pp1 THERM:/ Al 7 CPUTHVBNS THM L
SI GNAL_MODEL=EMPTY CRI TI CAL
! C5511 3| ona ALERT* |8 CPUTHVBNS ALERT L
Detect CPU Die Tenperature PLACE NEAR-USS10, 2 5mm 2200PF
PLACE_NEAR=US510. 3: 5mm 1w 4 | oP2/ DN3 svpaTA_® =1 2C CPUTHVENS SDA CED
X7R- CERM 2
0201 _ 5| pne/ pP3 svoLk | 10 =1 2C CPUTHVBNS SCL 1
73 5B CPU THERMD N : GND  THRM PAD <ED
6 11

73 CPUTHVENS D2 P

Q6510 :
BC846BMXXH
SOT732-3
.

73 CPUTHVENS D2 N

SI GNAL_MODEL=EMPTY =

C5512 *
2200PF ——
PLACE_NEAR=U5510. 4: 5nm }g@ T
PLACE_NEAR=US510. 5: 5mm X7R- CERM 2
0201

e e e e e e oo
IPI acenent note:
Pl ace U5510 under CPU
- |

Wite Address: 0x98

Read Address: 0x99

Detect DDR/5V/ 3.3V Proxinity Tenperature

: Pl acement note:

e |

Pl ace 6510 next to DDR/ 5V/ 3.3V supply on TOP side
L - - = = - - = = e e e e e e e e = = -

T29, MLB Bottom & | nl et

Proximty Sensors

INLET_THVENS D1 P, 15
3 SI GNAL_ MODEL=EMPTY Fo- - = = = = - - - - = = = = = - 4
C5523 1 , Placenent note: )
@530 1 2200FF — Place Q5530 between near rear vent on bottom side
BC846BMXXH 10V L T R N I
SOT732-3 X7R- CERM
2 0201
I NLET_THVENS D1 N 5
=T29THVENS D2 P 15 a5
3 SI GNAL_ MODEL=EMPTY
C5522 L ST - oa
Q6520 N 2200PF —! , Pl acenent note: ) ,
BC846 BMXXH i Pl ace Q6520 close to T29 on TOP side
SOT732-3 X7R-CERM 2 [ e |
2 0201
=T29THVENS D2 N 15 a6
=M_BBOT_THVBNS D3 N 6
3
e = e e = — e oo e,
Q6540 1 , Pl acenent note:
BC846BMXXH Pl ace @540 on M.B bottom si de opposite U5400
SOr732-3 e
2
=M_BBOT_THMVBNS D3_P 6
46 45 =T29THVENS D2 P —"° T29 M.BBOT THVBNS P — =MLBBOT THVENS D3 P 4
- MAKE_BASE=TRUE -
46 a5 =T29THVBNS D2 N —" T29 M.BBOT THVENS N — =M_BBOT THVBNS D3 N 4

MAKE_BASE=TRUE

T29 D e

BB TP_T29_ THERM DP —

73T29 _THERMD P

MAKE_BASE=TRUE

REETS:

Detect T29 Di e Tenperature PLACE SI DE=BOTTOM l%§
- 1/16W
PLACE_NEAR=U3600. B1: 2nm 205,
1 2 73729 THERMD N
Use GND pin Bl on U3600 for N Ing_ X 20
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
117S0008 1 RES, VF, 1/ 20W 100K CHM 5, 0201, SMD C5361 VCCI O SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5475 Al RPORTI SNS_PRCOD
117S0008 1 RES, VF, 1/ 20W 100K CHM 5, 0201, SMD C5485 HDDI SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5495 LCDBKLTI SNS_PROD

Repl aci ng

caps with 100K PD on

| SENSE SMC i nput s

SYNC DATE=12/ 13/ 201 / \

ISYNC MASTER=K21 M.B
Ther mal Sensors

(ﬁ} Appl e I nc.
®
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FAN CONNECTOR

.« =PP5V_S0_FAN
,=PP3V3_S0_FAN

CRIL_TI. CAL
1
R5 64679( % FF14A- &](;—RBJSE?DL— B- 3H
% NC_5
1/ 2
R5665 W =
.. SMC_FAN_0_TACH 147K; | ean RT TACH 210 | TAcH
126w 10| MOTOR CONTROL
1 0] G\ID
NC_.
R5661 ;
l?’%w‘oé% T ssn?sels(?sw T
2012 'i:wj_ SOD- VESM HF =
o] T&8Te . FAN RT_PWM
» SMC_FAN O_CTL | «

%{: MASTER=K21_M_B SYNC_DATE=12/ 13/ 201d
T
Fan
W71 bﬂ
d} Appl e Inc. 051-88
S 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY: L) B —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
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| PD FIl ex Connect or

a8 7 =PP3V3 S5 TPAD

CRI TI CAL
J5700 L5710
R5730 FF14A- 14C- R11DL- B- 3H 90- o
C5701 48 7 =PP3V3 S5 TPAD 1 2 s PP3V3 -TPAD CONN RISV S VER 1
203t 01 —— B ARG VaTAGES. 3V M N_NEGC_W DTF-0. Z0mm WAL NE_W DTPF0.5 —=0 o SB TPAD P A Y Y Y s USB_TPAD CONN P o
R5 10K o o 2 cs5700 1 1 p—
2 - * e SMC PMVE S4 WAKE L 2 USB TPAD N 1YY Y L2 USB_TPAD CONN N
%ig\;’\; q Ex:: 5 41 40 6 @_ 3 g 68 Aa@_ @ 6 48 73
201
v PLAGE_ NEAR=5700. 1: 1. 5\ 1 K1 =12C TPAD SDA 6 43 4
USB _TPAD [M P5 [w+ v+ 1 USB TPAD P, 40 oo = 72 48 oqgry-USB TPAD CONN P 516
USB_TPAD [M N4 [m w700 Y-}2 USB TPAD Ny 4 o 72 48 oQ@ry-USB TPAD CONN N 5l g =12C TPAD SCL o as a8
7
Pl sUSBL022LE ) o 1
2 USB TPAD HUB P 7 lo+ T SELZ0 Ghoose pull upf dovn L5720 P =1 2C TPAD SDA sl 732 SMC ONCFF L o 40 41 48
P 5 oRITICAL SEL=1 Choose UsB FERR- 120- OHW+ 1. 5A <> — 100PF
2B USB_TPAD HUB D- 48 43 6CE =12C TPAD SCL °lo 5
R5702! , ZPPSV_S5_TPAD 1YY Y L2 c PP5V_TPAD FILT 0] 5 w 2| 5733 1 SMC LID 6 a0 41 48 51
. 5. VGLTAGETSY M N_NEGW DT, 20mm NGEE oo s o Tl PLACE_NEAR=5700. 8: 1. 5MM
10K e seLL10 PLACE. hEAR:JS;:J‘:JOJO LlFSNM Ao a0 e SV it o %
a2 G\ND - 5148 41 40 © (TR SMC LID 121 o Zv 2| cs734 1 SMC_TPAD RST L 6 41 4s
W LE ] EE] DS PLACE NEAR=15700. :[1. 5 20 100PF
2 48 41 0 (QOT}—SMC TPAD RST L el IS Zv 2| cs735 1
L PLACE_NEAR=5700. 11} 1. SMA®! 100PF
L PLACE_NEAR=J5700. 10: 1. SMA 16 o
20 &
= PLACE_NEAR=J5700. 13: 1. SMA°*
e
6140 26 17 [FR)-PM SLP S4 L 7 s =PP3V42 G3H TPAD 51850794 PLACE_NFAR=J5700. 14; 1. SMA®"
cs720 _L
0. 10 =
100 =
oS
XSR 2
PLACE_NEAR=J5700. 13: 1. sMf**
Keyboard Backlight Driver & Detection
CRI TI CAL
» _=PP5V_S0_KBDLED IFE?%LO .
10UH 0. 58A0. 35CHM Keyboard Backl i ght Connect or
BYPASS=US750. 1: 2: 2 WM
(Y Y Y L: kepep sw A
™M N_LI NE_W DTF=0. 3 WM
19SS M NREGW BTE, 35 M 5]
SWTGHNDE=TRUE FF14A- 4C R11DL- B- 3H
~ Fs- RT- SM
- Nex——()
U5750 M N_NECK W DTH=0.2 M 1 J5815 pin 1 is grounded
M C2292 | O | on keyboard backlight flex
MF 3T°
SMC_SYS KBDLED 3 |e 7 Lo
wocES N G oA ;_o
To detect Keyboard backlight, SMC will s KBDLEQ FB 6 FB ouT| Ll s KBDLED ANODE
. KB_BL M N_LI NE_W DTH-0. 25 W\ 6
tristate and read SMC_SYS_KBDLED: 5 M N_NECK_W DTH=0. 2 MV NCPO
] NCx——NC
If LOW keyboard backli ght present QD Tﬂl@"
If H GH, keyboard backlight not present KB_BL P 518S0793
1
R5755 N o OM T_TABLE OM T_TABLE
R5853 al ways stuffed, R5854 only 4.7 1 C5755 1 C5756
grounded when KB BL flex connected. % —L_0.33U0F ——0.33UF
M- LF [ 10% — 10%
2 2
0603 0603
%ﬁc MASTER=K21 M.B SYNC DATE=12/13/201d
T
| PD / KBD Backl i ght
s |
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON d} Appl e I nc 051-8871 D
13850704 2 CAP, CER, 0. 22UF, 10% 50V, X5R, 0603 C5756, C5755 KB_BL ® 2.5.0
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7 =PP3V3 S5 ROM

@

1R6101 CRITI CAL
3.3K
E/F%zuw uU6100
201 64MBI T
WSON
o0 42 [T SPI_MB CLK 6_|scK Si/slool 5 SPI_M.B MXSI Yan RIE
SST25VF064C
OM T_TABLE
© I 2:: VM\;BLCS - ; \?E\P: sasa1ifl 2 SPI_M.B M SO oo 42 6
42 19 & [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: |f HOLD* is asserted VSS THRM PAD)
<[ o

ROM wi I | ignore SPI cycles.

SYNC DATE=12/13/201d

ISYNC MASTER=K21 M.B
TTILE
SPI ROM

(f} Appl e I nc.
®

TR O, we: |
051-8871 | D
2.5.0
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

2012-LLP

M N_LI NE_W DTH=0. 10 nm
M N_NECK_W DTH=0. 10 MV

SPKRAMP R P_OQUT

6 51 73

M N_LI NE_W DTH=0. 10 nm
M N_NECK_W DTH=0. 10 MV

SPKRAMP_R N _OUT

6 51 73

GAI N 6DB
M N NECK_ W DTHe0. 25 mm
ks . e e s e R6214 e oo 29 m
, =PP5V_S3 AUDI O ANP AR 2 PPSV S3 US21Q,
g 6207 * NOSTUFF
MF
201
R 2 R6213* A
Sen 2 PVDD % —
201
CRI ngcfb u6210 M
0. 1UF MAX98300
73 39 6 [T SPKRANP_I NR P 1|2 73 MAX98300 R P A3 N ouT+ Bl
IIOL 73 MAX98300_R N 83N our-| &
6. 3
YR
201 R_SPKRAMP_SHDN | sHDN- GAIN & GAIN
7 39 5 [T SPKRANMP_| NR N o2 e
1
R6212
R6210 100K
AU GPIO 3 AN 2 Ko 320w
» o D " o
A 50 361
R6211 Y 20w
100K 2601
5%
1/ 20w
301

SYNC DATE=12/ 13/ 201 7\

%ﬂc MASTER=K21 M.B
T

AUDI 0: SPEAKER AMP

d} Appl e I nc.
®

TG O e |
051-8871 | D
2.5.0
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M.B to LI O Power

CRI Tl CAL
J6900
WIB- PVR- MB2
MRI-SM =PP18V5_DCI N_CONN
ol
O_Z_I
3
par
o S =PP5V_S3 LI O CONN
C 6
C6905 * + 06906
51850508 501k - L6 010
2006 —— —— 10%
Sov oV
CcERM 2 2 xR

603 201

Cabl e Connect or

67

( For

Debug LEDs

devel oprent only)

=PP3Vv3 S3 DBGLEDS

2. 0X1. 25Mv SM,

S3_S0_LED

R6940*
1K

D6920

\G?EEMa 6MCD
X 2. 0X1. 25M SM

DBGLED SO D

CRI Tl CAL
R6920 D6905
1,\‘}'\}\/2 pPBUS GaH R PATIOONI LM
53
et
b

805

PPDCI N G3H OR PBUS R 2

;s _PPBUS G3H
s _PPDCIN GBH OR PBUS R6905
1 10 2
P4
18w
VE-LF

805

S3_S0_LED

Q6940
SSMBK15FV
SCD- VESM HE

o Tvlo

P:3
[0)

61 40 25 23 (TR ALL_SYS PWRGD

K99- Speci fic
Battery Connect or

PPVBAT G3H CONN o 52

6951 + 6950
CRI TI CAL O 11502
J6950 10% 10
BAT- K99 e, . B
F- RT-TH 202 202
pPos| o
Pos| o2 1
Pos| o423 =
scL| o4 - =SMBUS BATT SCL ams
SDA| 045 qumip—=SMBUS BATT SDA Go
SYS_DETECT| o2 @=— o SYS DETECT L
7
NEG
NEG °Te R6950"| - L o mTmoca
T ToK NO STUFF
= 120w D6950
SHLD_PI N| o2 R RCLAMP2402B
SHLD_PI N| oL 2 - o 7s
SHLD_PI N| 0422
SHLD_PI N| O3
518- 0369 €

M N_LINE_W DTH=0. 6_nm
M N_NECK_W DTH=0. 25 nm
VOLTAGE=18. 5V

J6955
HALL- SENSOR, M.B- PADS- K99

8 1
=PP3V42_G3H_HALL \IC>&7 O C)——)(2 NC
76

s SMC LID R 6 OC3

O O

NCse+o o-2xNe

OM T_TABLE
518- 0369

6 40 41 48

MO &6Es

0. 001UF ——
0% ——
50V 2
cERM
02

PPVI N G3H P3V42G3H

3. 425V "G3Hot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

P3V42G3H BOOST

Ri ght

73 50 6

73 50 6 (TR SPKRAMP R N QL 2

Connect or

CRI Tl CAL
J6903
78171-0002
M RT-SM

3 O

Speaker

SPKRAMP R P QU 1

g
O

518S0519

B DT=TRUE
\“; 5 B:) C6994
= 0.220F ——  CRITICAL
U6990 dov L6995
LT3470A 02 33UH 20% 0. 39A-0.4350M  —ppav42 GaH REG )
SHON' R T e Vout = 3. 425V
CRI TI CAL Bl AS| r%nv\;tNECK,WETﬂ:D 25 mm
NCx——|NC DI DT=T] 60MA MVAX OUTPUT
F . -
o THEY R69<9R§1> (Switcher limt)
a— 1c6995 R6995
—— 22PF 1%% CRITI CAL
BV 1/ 16W
2 CERM - LF
402 402, 1 06999
P3V42G3H FB ——22F
<R |2 SeR'cenws
R6996* oo
200K
1%
1/16W
MF-LF
402,
Vout = 1.25V * (1 + Ra/ Rb) L

SYNC DATE=11/ 11/ 201
—

Ismc VASTER=K21_M.B

DC-In & Battery Connectors

d} Appl e I nc.
®
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FROM ADAPTER
=PPDCI N_S5_CHGR

Reverse-Current Protection

This node is powered
through body di odes:
* DCI N t hrough Q7080.
* PBUS through Qr085,

Inrush Limter

CRI Tl CAL Charger TOP FETs and CRI Tl CAL
Q7080 Qro55. Q7085
Sl 5419DU PRI Sl 5419DU
POVNERPAK 51 PONERPAK
PPDCI N_G3H | NRUSH
. o T RLLI NV 0. & 7
AN s, &
R7080" .| ['R7085
100K Cro85 | S avoK
5% . 10% =T 1%
1/ 20w o 1/ 16W
M R 2 M- LF
201, 205 2402
CHGR SGATE DI V CHGR AGATE DI V

MN_LINE W DTH=0. 3 mm

MN_LINE WDTH=0. 3 mm

AR BT s, 25 AR BT s, 25
‘R7081 R793%(|S<1
K
CRI Tl CAL 1/ 20w 1/ 16W
M MF- LF
D7005 2201 402,
BAT3S<(J)P 323' LM (CHGR SGATE) (CHGR AGATE)
L {>|_\ R7005
s CHGR DGIN D R AR, (CHER DO N R7021
)
2 ||> 1/}:.°w N CRI TI CAL
201 120w s CHGR CSI R P B
ACIN pin threshold is 3.2V, 50mv 1 C7020 e ?71%%0
0. 5%
T
DI VI DER SETS ACI N THRESHOLD AT 12.18V R7022 s CHGR CSI R N e
. 30MA nax | oad 10 [, 0612
| nput. i npedance of. ~40K neets N R7001 1 2 PPDCI N G3H
sparkitecture requirements MILLINE WOTH-0. 2 rm 1 ,\‘}‘\}\/z BhVE HRUDSEVE AS C70007 20w MNCNER W OTH0, 4 T CRI TI CAL CRI TI CAL PLACE_NEAR=Q7030. 5: 1. 5
M RECCW DT 0. £ MRS W DT 0. 4 3 m
VOLTAGE=S. 1V 1/5:2W m:&i:&?:ﬁ z ™ 2“& VOLTAGE=18. 5V C7030 1 . C7031 1 . 1 C7035 1 C7036 1 C7037
! VaTAGE=S. 1V 33UF- 0. 060HM—— 33UF- 0. 060HM—— —— 1UF —— 1UF 0. 001UF
, _=PP3V42 GBH CHGR Yios C7001 * C7022 * 1 C7021 20% T 20%—T= T %% T, R v
1UF 0.1UF —/— —— 0. 1UF POLY- TARY PoLY- TaRY 2 2 XeR 2 XeR 2 R
'R7010 10 10 T o LY TANT A 6051 6051 05
30. 1K NO STUFF X5R 2 X5R 2 2 %R
i?/"z.ow R7002* CRI Tl CAL 402 202 402
100K 9 8| ov T_TABLE =
2201 11200 = 5
VDD VDDP
R7000 201, 12 |VHST oo Nz CHGR DAIN D CRITI CAL Max Current = 8A
42 41 40 o [Ty SMC RESET L . 2 cnoil L2gjShB_RST_N scarel s | crom seate R —— Q7030
Ve [ID—=NMBUS O SO U7000 pcarels | oHor acate : C7025 = Poree 3958 TO SYSTEM
n “@—‘S'VBqug;’* SDA 12.1SDA TN cgiples | oHoRCSl P —— o0 220F H f = 400 kHz
Float CELL for 1S o S VFRQ I coiN 2z 2| cHGR CSI N 2 Lov CRITI CAL
CHGR CELL s |cELL g 05
R % BOOT|_25 CHGR BOOT. L7030 3
CHGR ACIN ACI N S il CHER UCATE orme 1 4. 7UH 13. 1A =
) . o | g pUqup - CHOR PHASE prye— pE=— | 2 CRITI CAL
R7013 CHGR VCOWVP 7 lvcowp M NCREGCW DTH0. 2 FDAL240F- SM F7040
- CHGR LGATE T = "
00 CHGR VNEG 8 |VNEG LGATE 22 A prew— Py it i SAMP- 24V
e 'R7015 2 CHGR CSQ P 10 Jcsop BGATE 1 | CHGR BGATE : 2 =PPBUS_G3H
12 255K 42 CHGR CSO N 17_|eson 20 v AVDNLS. CHGR AMDN oo -
%
. i zow . 7050 % sevv B i CHR me oD PPVBAT G3H CHGR REG o
R7011 , 201 o aror gE‘ (R A CHER_ACO D « M AN W OTH o0, 26 W CRI TI CAL CRI TI CAL CRI TI CAL PLACE_NEAR=L7030. 2: 1. 5tm
10. 5K 160 <f g E e C7040 ‘|,  C7041‘ C7043 * 1 C7045
oo - £ 62UF 62UF —— 62UF —= —— 1000PF
- Q7035 cast B2 cast B2 CASE- B2 201
4 [ RIKO305DPB
LFPak. v
— L
1 C7002 =
——1F ORI TI CAL
2 ek XWr000 i §| §| R7050 Qro55
402 SM 0.01
. ) [ ) o Sl 76,15D,N
J v PoRec 1212 8 TQ FROM BATTERY
e e 201 1 Wl
PLACE_NEAR-L7000. 22: 1mm = 2 s PPVBAT GBH CHGR R 2] PPVBAT G3H CONN o 51
. s M AR BT oo, 25 W 1 o M NS W BT 0. 4
VOLTAGE=8. 4V ~ I o VOLTAGE=8. 4V
( CHCR CSO P) R7051 2.2 . 2 7345 CHSR CSOR P = J_ J_
(50 | NN T o=
CHGR CSO R7052 [o) 1 2 CHGR CSO R N
(CHGR CSO N) NN 5o B
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR BGATE)
1 1 1 1 1
1 E_TJ;Z %_7811[% J S ?ZFOOO %7202%5 1 ?Zgong 1 * R7051 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
B T T i T 10% = DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2 2 2 2 2
GND_CHGR AGND p——— _— % 8
TIRLL N W DT 0.2 T B3 Y 4 Y
NS W BT 0. 3 2 e fed e
VOLTAGE=0V 805 603-1 402 402

MASTER=K21 M.B

I SYNC

SYNC DATE=11/30/201d

TTILE

PBus Supply & Battery Charger

(f}@ Appl

I nc.

72.5.0
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7 _=PPVI N SO VCCSASO

; _=PP5V_SO_VCCSA
PLACE_NEAR=Q7100. 2: 1. 5mm
VOCSASO BOOT _RC ’
CRI TI CAL M N_LINE_ WDTH=0. 3 nm CRI TI CAL CRI TI CAL CRI Tl CAL
R7101* 1 C7101 B broTRGe o2 c7119 * C7120 * C7121 :| C7122 1 C7123 1,
2.2 10UF 10UF 10UF —— 0. 1UF —— 1000PF —— 62UF
e L v 1 C7130 v, v o A 280 [ w5
WL o5 R7130'| — o 22uF "oR Ggos: "oR Ggos: e o208 el
? 0 T, v
PP5V S0 VOCSASO VOC = yiow = l
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| [Tow% —3ov oot 7o D d ] 1 1 T29 R2D P<1> BARD0- OZLRH n T29DPA M. C P<2>
0. 1UF ¥R CERM 7 3 [Tmy_T29 R2D C P<l> aNo_va p=TRUE 0.47uF ' 20w X‘;VR N > TSLP-27 oo o
o0 5@y DP_EXTA AUXCH C N C9309 . I |z DP_EXTA AUXCH N o o 1 (9383 2) C9383 1|2 [ 129 RO Nel» D9383 LN 2 T29DPA M. C N2> oD -
010 | o v %o 0. 4708 || 20% v 1.5K 1. 2 BARG0- 02LRH ECTE 4
't U use _ ; A o RO308 . AAAZ R9308/ RI309 mmi ntain bias on C9308/ C9309 R9354 30 . ) s ST 20w D9361 GND_VOl D=TRUE (D9382/ D9383)
s common pins for AUX_ ™ % 1rzggwl to prevent spikes when L9310 AUXDDC_OFF 5% 17 20W AA%Y, ’ R9383 W 201 4’|>|27 GND_VOl D=TRUE (D9361. 2) _—
and DDC, alias nets together at GPU. transitions fromhigh to |ow. v Ro353" s D129 A BIAS RPDNL SI GNAL_MODEL=EMPTY 0- OZLF\HCR' T OALYSLPVQJ G\D_VOl D=TRUE
R9384 1.5K 1 2
270 bp SoRVA M. R b 9364 1|2 (Al 4Ds) sova e~ VN s mow
‘556 7 DRV/ <0> ” o 71 DP_SDRVA M. P<0> SI GNAL_MODEL=T29P1 N R9385 1.5K 2 M 201
11200 s 0. 22UF R Gor NV
S . 11 DP_SDRVA M. R N<O> 9365 1 DP_SDRVA M. N<O> (D9382/ D9383) W =
os 7 _=PP3V3 SO DPSDRVA DP A uper - Driver - o.220r TG G (ost0r eseny e o o RO362
/ D9361) - 51
. R9350 DP ABIAS N2 1 2
T 37w NV ' 71 DP SDRVA M. R P<2> ,—|C936£) |—|20% 57 DP SDRVA M. P<2> . VOLTAGE=3. 3V 201 N/>/£.¥\I1/zow
9310 :| | C9311 | co312 ° 71 DP_SDRVA M. R N<2> coson . 01 DP SDRVA M._Ne2> DP Path Bi asing R9366
2. 2UF ——0.10F —— 0. 1uUF '—| |—' 51 remem—
s T 199 e S RO351 20 AANE 0. 22UF for  owl R9361 1.5k 1 2 JjoPAaBaSP2 2 AANL
CERM 2 2 X5R- CERM 2 X5R- CERM H R9352 NN 1770w 201 M 5% 120w
PS8301 | 2C Addr esses: 402-LF 0201 0201 DD JAA s 7 _=PP3V3 SO DPSDRVA RO360  1.5K 1apA 2 W 200 PLAGE Neecasei. 1 2m R9363
AL A0 Addr (WR) w9310 oW W S e amas o 2\/\5/1\/\ . C
0 0 0x96/0x97 = PSB301TQFNAOGTR: A2  Bo R9365 1.5K 1zpA2 [ o= 201 v % 20w
1 5% 1/ 20W
0 1 0xB6/OXB7 - Cg3152 1 R9364  1.5K , W 20
1 0 0x94/0x95 o0 62 _DP_EXTA_M._P<0> 1[INDOP  CRITICAL OUT_DOP| 30 7 DP_SDRVA M._C P<0> Y S AN D s s R9367
1 1 0xB4/0xB5 s0 52 DP_EXTA M._N<0> 2 {I N_DON QUT_DON|_2° 71 DP SDRVA M. C N<O> Sen 2 9359 v 2 |lopaBiAs PO 2 F
9363 L 20t 74LVC1004DBDCK VoLTAGE=S. 3V 200 W 5% 120w
Note: Cther Parade oo i 31: NNLL Z:T z I'N DLP Qur_Dip % 1 DP _SORVA M. G Pel> d 0.10F gy e o DB_A PURDVN 2 . DP A BIAS
devi ces use 96/B6, oo > INDIN QUT_DIN 2T 71 P SDRVA M. C Nel> 1L__C9362 | | ] e
L —
so only 94/B4 are 69 63 _DP_EXTA M. P<2> 7 I N_D2P OUT D2Pl 25 71 DP_SDRVA M C P<2> 0.1 | [T10% —16v 0201 ¢
k L | 1UF 1% e A
used for this part. 60 63 _DP_EXTA M. N<2> 8 |l N_D2N OUT_D2N|_24 71 DP SDRVA M. C N<2> I'C supports i nput u:)/ T29 LOVV' Speed MJX
ppp—— 0 63 _DP_EXTA M. P<3> s |in_Dsp ouT_D8P|_22 1 DP SDRVA M. C P<a> ; C9367 : I I — high while Vcc = OV. L
AR o0 63 _DP_EXTA M. N<3> 10 || N_D3N QUT_D3N|_22_1 DP_SDRVA M C N<3> 0. 1UF X5k CERM = or o2 PESV3_SW DPA
R9311 R9310 = - | 9366 . ||: Mist be 3.3V DP A port pover .
) £ » D2 EXTA DOe Ak 14 i N_saL AC_AUXP| 20 71 DP_SDRVA AUXCH C P 0. 10r | [ 1o o
v Izow o B> DP_EXTA_DDC_DATA 13 || N_SDA AC_AUXN|_19 71 DP_SDRVA AUXCH C N B
I P o0 s _DP_EXTA Al P 16 || N_AUXP QUT_AUXP_SCL| 18 (DP_SDRVA_AUXCH P) AUXCH Snoop Port, R
69 63 _DP_EXTA AUXCH N 15 {1 N_AUXN OUT_AUXN_S| 17 (DP_SDRVA_AUXCH N) used by PS8301 *R9399
§ w L ) o
RO312 during training. 71 DP SDRVA M. N<3> 31 |po+A 100K
DP_EXTA HPD 3 a1
1K s T} | N_HPD (1P OUT_HPI (DP_SDRVA_HPD) 9369 DRV 30 5%
_ L 71 DP SDRVA M. P<3> DO- A Uo9390 1/ 20w
5%
M
120w DPSDRVA | 2C CTL _EN 26 || 2C_CTL_EN (170 . o P A CA . 0. 10F | % _iov e .. DP SDRVA M. R<1> 27 |pren Pl 3VEDP212 , 201 =
2o1 \ DE DE Jani] — NI TGN
4 DPSDRVA | 2C_ADDRO 36 || 2¢_ADDRO (1 o) C93%BIUF I I S 11 DP_SDRVA M. P<1> 26 |;p-a & oo+l 1 T20DPA M. Ne3> o o
DPSDRVA | 2 35 . 2
S| C ADDRL | 2C_ADDRI (1 pp) CEXT|_1___ DPSDRVA CEXT YoR cEM 71 DP SDRVA AUXCH P 19 |aux+aA po-1 2 A200PA M. Prde D o 7
» —| 2C DPSDRVA s |sa_crL PLACE_NEAR=UB310. 11: 2 71 DP_SDRVA AUXCH N 18 |aux-A T29: Unused
+2¢gry—=1 2C DPSDRVA SDA 37 |spA CTL C9319 CRITI CAL
= 2,208 DP_SDRVA HPD 17 |HPD A DL+ 4 T29DPA M. N<1> e n
R9390 DPSDRVA REXT 12 |REXT sV, p1-| 5 T29DPA M. P<1> oo o 7
s 16 DP AUXCH | SOL 1 B DP AUXCH | SOL R 39 |AUXDDC OFF (170 402-LF sa s T29 A RSVD N 25 |po+B T29: LSX_A_R2P/ P2R (P/N) B
N, - 6s 8 T29 A RSVD P 24 |mo-B
1720w 34 |py = 6
i D (1PD) . . (T29_A_L SX_P2R) 23 |p1+B AUXH DP A EXT AUXCH P CED o 7
01 R9392 R9393 ey | 22 AUX-| 7 DP_A EXT AUXCH N
D THVPAD 51 o1 (T29_A 1 SX_R2P) D1-B > D o4 7
T29: RX_1 Bias Sink
DP_A PVRDVWN R MEI 20W EZEDW T29 DPR1 Bl ASP 15 |aux+B -
PS8301 has i nter nal 201 Yot T29 D?R1 Bl ASN 14 - 8
SDRV_PDH 2 2 AUX- B HP DP_A EXT HPD ame
> ~150K pul | -down on PD
R931% ]4399%&9 pin. Okay to drive this = R9397 I\KD& e 'R9398
5% 1% pi n even when VCC=0V per P t A K 100K
vy o Parade (pin is 5V-tol t 0 r = it = DEA_BVRDM o 7
201 , 201 p olerant). e 665 _T29 A BIAS 1 32 Jaux seL | o™t A Maow
b o 02 ERV3_SW DPA “” [12 lpp ser | ">t ® 2201
1 Mist be 3.3V DP A port power -
= ‘ CBTLO4DPO81 (353S3151) and 1 —
Jd . . PI 3VEDP212 (353S3055) are THVPAD GND =
B s EQPUEO SQPLJE]. R9338" - footprint-conpatible parts with D
CRI TI CAL VDD OM T_TABLE 10% 323“ 1055“ similar pinouts. NXP uses pin
9330 x5k e szﬁ/\FN 10 for M. and HPD, Pericom uses
LPC1112A 4 201 , pin 10 for M. and pin 11 for HPD. -
DP_A CA DET L HVQFN25
e e s 16 T29DPA_CONFI
o _DP_A PWRDYN | RESET#/ PI C0_0 R/ Pl O1_0/ ADL - gL e 9 o Note: U9390 M/HPD defaults to T29 node so that DP/T29
- PI C0_1/ CLKOUT RIPIOL_1/ AD2 |1 gpm T29DPA CONFI @ RC am e R9334 Display can detect host T29 support using |2C
33 T29_ L SEC > 7 Pl 00_2/ SSEL/ CT16B0_CAPO R/ PI OL_2/ AD3 |18 - T29_A HV EN R 1 /\}27\/2 T29_A HV_EN oo 3 & pul | - u:;s on M.<3>. u9390 AUXUZZSauI :zl Ing DP node
. =1 2C T29AMDU SCL s |pr co_as s (o (IPY SWDI O/ Pl OL_3/ AD4 12 —ggem T29 A UC ADDR = e heeause 100 oy gul | - downs woul d def eat DP Sink's
<=1 2C T29AVCU_SDA + |pi oo 5/ spac PI OL_4/ ADS] WAKELP 22 —eth DP-A EXT_HPD o 5 Srecton’si
=T29_WAKE_L: o D IigDiAB:-iiz > 10 fp| 00_6/ SCK Pl O1_6/ RXD|-22—qgm T29 A LSX P2R P2R = Plug to Receptacle
Deskt ops use PCle WAKE# o1 o3 8 125 Loce 1Pl 00_7/ CTS# Pl OL_7/ TXD}-24—ugp T29 A LSX R2P ReP = Receptacle to Plug NC_MASTER=K21_M.B SYNC_DATE=12/ 13/ 201d A
Mobi | es use S4 WAKE# » @#‘AH ©0_8/M S/ CT16B0_MATO  PI OL_8/ CT16B1_CAPO|[* —ggm T29 LSEO<1> am e T Di spl avPort/ T29 A )
o (O—T29 LSCE<1> g 13
N 190 VAKE L . £21P1 C0_o/ NOSI / CT1680_MaTL | 2C Addr- 'R9339 spl ayPor MUXi ng
< s v - SWCLK/ Pl 00_10/ SCK/ CT16BO_MAT2 (cD) Ox26/ 0x27 (W / Rd) 1M O~ 1
w129 MUINTL g 15/R/PICO_11/ADO (D THRM XTALI N4 % x o 8871
- vss B8 ‘R9335  |'R9336 izow Appl e Inc. -
1K 10K 201
| by g 5 5% ’ = 250
i o 1 NOTI CE OF PROPRI ETARY PROPERTY:
2 201 2201 = EQ(EJ:I V\Iér(m IPU\I E( XRT’\‘YAIC]’:\‘ED EEIEI N | arTHE NG
s THE POSESSOR AGREES TO THE FOLLOW NG
R N | TO MAINTAIN THI S DOCUMENT | N CONFI DEI ‘F
R9330 Fr ovi des pads for progranm ng/ debug of MCU, please nmke accessible. Il NOT TO REPRODUCE OR COPY | T NCE 93 109
I'f project has space for 10-pin programm ng header it should be used. 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED 63 O 74
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3. 3V/ HV Power MUX

CRITI CAL )
53 _PP3V3 SW DPAPWR D9425 CRI TI CAL
MNLINE WDTH0. 38 M POVERDI - 123 DP_PWR nust be S4/S5 to support
VOLTAGE=3. 3V Sl 8409D8: 211 wake from T29 devices.
Port A HV Power Switch Vom0 o1 P ) pPavs i peAPYESM
or Vgs(max): + - 12V DFLS1100 Sorz3 = 7
. Vgs(th): -1.4V 1 out IN2
Noni nal Mn Max CRI Tl CAL
Rds(on): 65nChm @ 2.5V Vgs _
IFLT  885mA  876mA  894mA (*) (on): 9 Q425 o4 63 35 _T29 A HV EN 3~oc EN_% =DPAPWRSW EN am e
Id(max): 3.7A @70C Sl 8409DB an
ILm 935mA  925mA 1A (*) BGA
2
TFLT  18.3ms  13.4ms  26.7ms 3. 3V/ HV MuXed | CRI TI CAL CRI TI CAL
, _=PPHV_SW DPAPVRSW TSD . 470ms  235m8  724ms . - [0 o 9486 ! 1.C9485 9481 1 1 C9480 .| coas7
20V Max 1 10 (*) U9410 tol erance unknown 1271 100F —— —— 0. 1LF 0.1F —— —— 22UF — 100UF
2 » .| Bl ocking FET, off To 3.3V Al ways 5w 2 R — X5R Con 2 ER A 2 83V o
VIN W 11 HV_SW DPAPVR CRITI CAL R9425 o5 3501 Go1 o5 A,
1 3 M N LI NE_WDTH=0. 4 M1 when Source >3.4V
Ro416 €9410 * " 12 NS o 2 o D9410 Ro424" 47K T N EN hi gh
1 TAELsy s a . L
it o it e Feszr N faze [roggo L o amas
) ) = 66
s B2 SN1010017 = %out LT 100K vk 291, |  DPAPWRSW P3V3_ON_L e w5 >
2 603-1 PN , SV STPS2L30AF 1/ 20W M 120w 20w
DPAPWRSW HVEN L R 16JENe FLT*15 6031 TP DPAPWRSW FLT L 201, 201, , 201 , %01 CRITICAL |3 C9435
P veak!) DPAPWR on L c ©9424 . ||. O-47TWF PAPVRSW P3VE ON sbor T —— 1k
RTRY* 1Ll 7 DPAPWRSW | LI M PR 19%
—Y DPAPVIRSW VREF 102 ] loern v w9435 2 cer
DPAPVWRSW CT 9lcr I FLT 8 DPAPWRSW | FLT 9436 1 ZXREOB0A
GND  THRM R9428* Dls 6| D 1UF —— 4 SoTss
~— PAD Q@430 Q430 fp— FB
'R9412 olals] ~ R9410'| |['R9411 21. 5K DPAPVRSW HV_DET_R_L . . SSVBN37FEAPE : 3 SSMVBN37FEAPE i PGND  GND
0 hal el 100K 210K 11200 ‘Ro429 Sorses — - Sorse3 1 2
5% 5% 1% M
’uzlﬁ\év 1/ Z‘nj}v :A/tznw 201, o] R AL 2 7K %21625 E ) " L DPAPVWRSW ON_C L
5402 201 2201 T Toow SOT363 s[G7 s s T g2 R9437
<CT> <RFLT: <RLI M> = uTLS v 4 N 82
0426 : e Y I 3 =
I FLT = 200k / RFLT = 2A = 9426 : ZXRE0B0A ¢ DPAPVRSW HV DET L 5
. Fe ¢ = NO STUFF
415 ILIM= 201k / RLIM = 957mA OME == | aw  Pap NO STUFF
SSMBKISFV - pls o % 2 1 09429 S R9435*
SO0 VESM HE :: TFLT = CCT * 38900 2ot 2 R —L— 0. 10F DPAS NeN E 100K
10% = 1%
— TSD = CCT * 1000000 R q— R9433" 'R9432 v 20w
Q419 0201 220 10K 201,
o . DVBS3DOUV = 5% %
J[e* s Bl eeder Resi stor : sor- 565 = Ro418 v2ow 20w T29 A HV EN 45 63 06 DPAPVR FB DIV o
2 1K M L_1<9 A FHV EN 3563
2.5V / 249 ohm = 10mA s DPAPVR BLDR B AN A—DPAPVIRSW HV DET 201, [p20
L P = ~27mwW ZXREO60A REF range: 0. 595- 0. 605V (0. 600V noni nal ) e Ro436%
= R9419 4 Gircuit threshold range: 3.363-3.439V (3.395V nominal) i 24 on
1 2 DPAPWR BLDR E 6 1 1%
M N_LI NE_W DTH=0. 20 MV - 120w
S M N_NECK_W DTH=0. 20 MV D @419 e,
20 .
= & ] | ovessoouv Lo400 Di spl ayPort/ T29 A Connect or
. le = FERR- 120- CHM 3A —
o4 3 35 (T T29 A HV EN {1 =
. o PP3V3RHV_SW DPAPVR UF 1 2 PP3V3RHV_SW DPAPWR
rote: i::i:s\zrsv\?ml ‘;rwen ¥ RS B0, 20 M 0603 M N_REGK W BTH0. 20 M Grcuit threshold range: 2.877-2.941V (2.903V noni nal)
V HV_I is 1| voLTace=1sv VOLTAGE=15V
9490 s €9400 9405
oo 120 ABlAS  C949C IHIs Gsoz;;‘d T29_A HV_EN - 0. 01UF —— D TRE 0.1
1 2 sov. ID_DPAC IN GND_VQ D=TRUE
—| SR CON
10% 402 yﬁ;&%ﬁgﬁg B cour (() Bot h (I:Is)
L o3 e
Ser = = = T20 Dir DP DT CRITI CAL P DT T29 Dir Sn 0.470F |l 22%, v | T20DPA M. C P<0> am e
o 7 ss (129 D2R C P<0> = - ?(421 0 - @=—2 T29DPA M_P<0> C9471 1 :‘“" ot ; T29DPA M._C N<O> am e 7
o= - g
PLAGE_NEAR-CO490. 1; 2mm 71 o2 o129 D2R C N<0> - - - K2 ‘I:HK78 - @11 T29DPA M. N<O> Iy o a7or 13 v
'R9490 ane_val p=TRE @0-var p=TRuE REA L T29: TX 0 o va [;‘:E
51 R9494 R9495 -
5% 9406 1
oW 155“ % § %q,‘f R9403 G\D_VOl D=TRUE 0. 1UF RQéOG ?7%‘}(71
201 1/ 20W 1/ 20W GND_VO D=TRUE 2 1 GND DPACONN 7 1 2 G\ND DPA7 R1 2
o y: 12 OHOT_PLUG DETECT GNDO B
T29 A BIAS R s 2 2200 * R 41 OCONFIGL  ML_LANEOP O3 U NNEC W BTG, 20 1M 1y, o e
VOLTAGE=3. 3V SI GNAL_MODEL=ENPTY SI GNAL_MODEL=ENPTY 5% M N_NECK_W DTH=0. 20 MV - 5 VOLTAGE=0V Jox vzow , 201
1/ 20w VOLTAGE=0V O CONFI G2 M._LANEON & %R 201
“ _ 12 SV DO ; ) 29 M._P<1
T29DPA M. P<3> 1 M.__LANE3P - - T20DPA <12 Yany EERE)
. T29 A BIAS D2RPL 71 03B DD - TY e M._LANELP O== bl ey T29DPA M. N<1>
™ 71 63 Ery—T290PA M. N<3> = - OM_LANE3N M. LANEINO - - CED &2
. 14 - 8
o (m—T29 A BIAS D2RNL T29: Unused 6 O G\D GND O~ 15 T29: LSX_R2P/ P2R (P/ N)
J_ 18 O AUX_CHP M._LANE2P O e
CRI Tl CAL — 20 O AUX_CHN M._LANE2N O o
1 1 L9498 - DP_PWR RETURN =
Rgggz?( ZRQZ?(QQ SI GNAL_MODEL=EMPTY 650NH- 5% 0. 430MVA- 0. 0520HM - P NG GND_VOl D=TRUE
SI GNAL_MODEL=EMPTY 20w g aow 2 L FOTAoTRE \ SHELD PINS )/ C947§B°‘ h (I:IS)
= 0603 : z
aND_VOl D=TRE 2 2 *Ro_va p=TrE Do4gg AT SI GNAL_MODEL=EMPTY b & bolo tr L 0. 470F 1 735, v, L T290PA M. C P<2> ame
7 63 (OT—129 D2R C P<l> BAR90- 02LRH TSP 27 71 T29DPA D2R1_AUXCH P - P - @=L T29D0PA M._P<2> 9473 - 201 T20DPA M. C N2> ames
P A N<2:
7 o (oop—T29 D2R C Nel> D9499 el 1 T29DPA D2RL_AUXCH N - - 1 12000A M Ne2» 0.a70F 1128, N,
BAR90- 02LRH > TSLP-2-7 CRI Tl CAL l T29: TX 1 201
CRITI CAL . L9499 R9402 = C D Va1 D=TRUE
JOBvanTRE 650NH- 5% 0. 430MA- 0. 0520HM s . T29DPA HPD R FERR_Ll%g_ogM o 'R9473
Both L's) 2 k] 5% 470K re—
¢ o603 GNO_Va G-TRE ygow R9401 GAD_DPACONN 19 Y YL | $ow
71 sagEy—DP A EXT AUXCH P Sl GNAL_MODEL=EMPTY o 12 M N-REGKW BTHCG. 50 MA 0603 Sou
71 63 DP_A EXT AUXCH N DPACONN 20 RC 1 2 VOLTAGE=0V 2
<D BN LINE W DD, 30 W 5% RO408
M N_NEGW DTH-0 p
9498 | |* C9499 vorTAGEISY e N 470k R's for ESD protecti
201 S or rotection
30%5“ - 0 :;EPF €9402 * 1 Co401 /vs\-/{\/ on AC-coupl ed si ggal s
S0V, , 5oV 0. 01UF —— 0. 01UF 1/ 20w A1 )
CERM CERM 10% —T— 10% M =
02 05 o, , 5oV 201
SR SR
prs 02
B o) T29DPA _HPD
%ﬂc MASTER=K21 M.B SYNC DATE=12/13/201d
o (OT}—T29DPA CONFI GIL RC DP Source nust pull 'R9441 minc
o (_T290PA_CONEI G2 RC ) down HPD input with 100K Di spl ayPort/ T29 A Connect or
greater than or equal oW TG NOVEeT
to 100K (DPv1.1a). W 1-8871
R9452'| |'R9451 0494 1 1 9495 270 Appl e Inc. 05
iM Y ™
15!)3 5% 330550 p——— ?SBPF Si nk HPD range: ® 2.5.0
1/ 20W 1/ 20W 16V 16V . . - -
xR 2 2 xR High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
201 2 201 201 201 N
Low. 0 - 0.8V
BEHERMAL R IEELS I |\
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 64 OF 74
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=PPBUS SO LCDBKLT

CRITI CAL
Q@706
FDC538APZ_SBNVS001

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL. P-TYPE
RDS(ON 43 nChm @. 5V
LOADI NG 0.65 A (EDP)

PPBUS SW LCDBKLT PVR

8 65

F9700
3AVP- 32V- 467

: z PPBUS SO_LCDBKLT FUSED al

M N_LINE W DTH=0. 4
M N_NEGKC W DTH=0. 25 mm
VOLTAGE=12. 6V

14

M N_LINE WDTH=0. 4
M N_NEGC W DTH=0. 25 mm

VOLTAGE=12. 6V

THERE |'S A SENSE RESI STOR BETVEEN
PPBUS_SW LCDBKLT_PWR

AND PPBUS_SW BKL

ON THE SENSCR PAGE

*C9797 AND C9799 SHOULD BE PLACED | N T-BONE FOR ACOUSTI CS
*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.
*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

BOTTOM ‘R9788 o782 *
301K R p— N 7 _=PP5V_S0 BKL PLACE_NEAR=L9701. 2: 3mm
Vzow e CRI Tl CAL CRI Tl CAL
w L9701
o D9701
15UH 2. 8A S0 123
LCOBLT EN DY + _=PPBUS SW BKL Y Y Y L PPBUS_SW LCDBKLT PWR _SW INE PLACE_NEAR=LB701. AS: 3mm PPVOUT _SW LCDBKLT. o o2
TA LI NE_W DTHE
Bal PI MBOS3T- SM M m:hlggsj\‘” grr:o g‘lg’MNM T CRI TI CAL CRI TI CAL M N:NECKJ‘” DTH=0. 375 M
'RO789 Cc9712 1 1 C9713 VOLTAGE=50V RB160M 60G 1 797 1 Cg799  VoTAGSSOV
10UF 0. 1UF SW TCH_NODE=TRUE C979
147K U 0o DI DT=TRUE L Tour TOUF
e 25V, 25V T 10% 10%
1rzow X5R 2 2 XxsR 2 50V 2 50V
" 805 402 X5R X5R
201 1210-1 1210-1
2 PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm
PLACE_NEAR=D9701. 2: Stm
LCDBKLT EN L
PLACE_NEAR=D9701. 2: 3nm
- PLACE_NEAR=U9701. D1: 5Snm
@707 C9710 *
SSVBNLSFEAPE Ly p—
sorse V) XW9720
XSR
6031 EY
vDDI PPVOUT_SW LCDBKLT FB 1 2
s ; _=PP3V3 SO BKL o VOLTAGE=50V 60
M N LINE_W DTH=0. 1 W PLACE_NEAR=C9797. 1: Stm
o [Tyl KT v PLACE_NEAR=US701. C4: 4mm M NNECK_W DTH=0. 1 M
Cc9711 ¢
0. 1UF ——
E]gv T
X5R 2
201
25 [TR)—BKLT PLT RST L
3 a 3
VDDl O VLDO VI N
w9701
25- BUMP- M CRO
BKL_VSYNC R o2 81
VSYNC za, 113 = BKLT: PROD
R9741 BKL_FLTR Z IFILTER N R9717
n
L 10K, BKL | SET © | ser B el s PLACE_NEAR=U9701. E5: 10mm A9 . LED RETURN 1 o -
5% g M NCREGOW BTHEG: 30" 5% M NCREGOW BTHEG. 30"
m
5 E)—=12C BKL 1 SAL 1/ 20w BKL FSET B4 |pseTr - = m 1/ 16w =
VE BOTTOM VE-LF
201 402
R9757 BKL_SCL D | sal ROD
N K oUT1| B BKL | SENL BKLT: P
s =12C BKL 1 SDA 1 2 201 BKL SDA ™ | s5pa
ouT2l® BKL | SEN2 R9718
Addr: 0x58( W)/ 0x59( Rd) o BKL PWM 2 | pwm ouT3[.S__ BKL | SEN3 PLACE_NEAR=U9701. D5: 10mm 0
% LAAN A LED RETURN 2 oD ¢ ©2
201 1 2 4 BKL EN a3 | EN ouTal B2 BKL ISENA M N LT NE_W BTFE0. 5 mm 5% M N_LINE_W DTH=0. 5_mm
os s _PPBUS SW LCDBKLT_PWR RO731 ouUTs| B2 BKL_| SENS M NNEGCWDTHE0. 20 mm 116w M NNEGCWDTHEO. 20 mm
TP BKL FAULT S | FAULT BOTTOM VE-LF
200K 'R9715 [PLACE_SI DE=BOTTGW ouTe| EL__BKL | SEN6 402
1/ 20w 100K >z BKLT: PROD
201 7 0 o BB
R9704 o o (RPN R9719
33 201 PLACE_NEAR=U9701. C5: 10mm 0
LCD BKLT PWM 1 2 2 g g - 2 LED RETURN 3
- D 66 TTEwenE S DR 2 oD ©
150w Fowne9. 62k Hy o1 - M NNECK_W DTH=0. 20 m 2 M N_NEGK_W BTH-0. 20" fm
3 1.C9704 = pwmes. 8 g 2R sorrow MELF
201 —L— 33pF see| spec for others 402
5 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
i R9755 RO716 RO714 R9720
153‘( 90. 915“ }2 2K PLACE_NEAR=U9701. E3: 10mm A0, LED RETURN 4 . o
= 1 20w 1/ 20W 1/ 20W PLACEMENT_NOTE=Keep away from noise nodes(E4, Al,| A2,[ Bl, B2 pins) M N_LINE WDTH=0.5 nm M N_LI NE_W DTH=0. 5_nm jesng
'3 XWD710 M N_NECK_W DTH=0. 20 mm 1/5;/snw M N_NECK_W DTH=0. 20 mm
o201 201, 2201 D7 sorrom R
402
GND BKL SGND D
M N_LINE_W DTH=0. 4 W BKLT: PROD
M N_NECK_W DTH=0. 2 WM
Vo rhesV L R9721
PLACE_NEAR=U9701. E2: 10mm 0
: - 1 > LED RETURN 5
| _LED=369/ Ri set N 1o e NN\ e W breo-5 oD © =
( EEPROM shoul d set EN_I _RES=1) M N_NECK_W DTH=0. 20 nm e M N_NECK_W DTH=0. 20 nm
BOTTOM VE-LF
202
BKLT: PROD
R9722
PLACE_NEAR=U9701. EL: 10mm 0
- 1 > __LED RETURN 6
W N LTNE WETFED. § NV e worreo. 5 oD - =
M N_NECK_W DTH=0. 20 mm 1/5;/snw M N_NECK_W DTH=0. 20 mm
BOTTOM VE-LF
202
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON — ] TS YEEERT
1030198 3 RES, TH N FLIM 1/ 16W 10,2 GHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current IP!!& MItE . K
) LCD Backl i ght Driver
10350198 3 RES, THN FLIM 1/ 16W 10,2 G 0. 1, 0402, SM Ro720, 9721, FO722 BKLT: ENG measur ement on LED strings. r—
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CPU Signal Constraints

CPU Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
cPU_s0S . =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM_SE =STANDARD I
cPU_S5S . =55_OHM_SE =55_OHM_SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD

cPU_27Pas . =27P4_OHM_SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM_SE 7ML 7ML
CPU_XDP_BPM Top, BOTTOM 100 ML 100 ML 100 ML 100 ML =STANDARD =STANDARD
CPU_XDP_BPM . =cPU_50S =cPU_50S =cPU_50S =cPU_50S =CPU_50S =CPU_50S

NOTE: CPU_XDP_BPM physi cal constraint is to prevent routing on outer |ayers

NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v Gr
cPU_AGTL . =STANDARD 2 cPU_AGTL Top, BOTTOM =2x_DI ELECTRI C
cPU_BM L . 8 ML 2
cPu_covp . 20 ML 2
cPuI TP . =2:1_SPACI NG 2
CPU_VCCSENSE . 25 ML 2

Mpst CPU signal's with inpedance requirements are 50-ohm singl e- ended

Some signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7

PCl - Expr ess

SOURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7

PHYSI CAL_RULE_SET LAYER &L?A‘{{E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
POl E_85D . =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF o
CLK_PCI E_90D. . =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF ‘
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PCIE . =3X_DI ELECTRI C 2 PCIE Top, BOTTOM =4X_DI ELECTRI C
aK_PCE . 20 ML 2

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PrvsI caL secine
CO—Dv_s2N PCIE_85D PO E DM _S2N_P<3: 0>
oM _s2n PCl E_85D PCIE DM _S2N N<3: 0>
oM s PCI E_85D PO E DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
CO—EDL_DATA PCIE 85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCI E_85D PCIE FDI _DATA N<7: 0>
[ CPU 50S CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
i CcPU 508 CPU_AGTL FDI _| NT
O—CRUBEl CPU 50S PClE CPU_PECI
CO—BM.SYNC CPU 50S CPU_AGITL PM _SYNC
CO—BMMEM PURED CPU 50S CPU_AGITL PM_MEM PWRGD
i CPU 50S CcPU I TP XDP_DBRESET_L
[ CPU 50S cPy | TP XDP_CPU PRDY L
= CPU 50S cPy | TP XDP_CPU PREQ L
i CPU 50S CPU_AGTI PM EXT_TS L<0>
[ CPU 50S CPU_AGTI PM EXT TS L<1>
CO—CRUL SM RCOVP CPU 27PAS CPU_CONP CPU_SM RCOMP<0>
CO—CRU SM RCOVP CPy 27PAS CPU_COVP CPU_SM RCOWP<1>
CO—CRULSM RCOVP CPU 27PAS CPU_COVP CPU_SM RCOVP<2>
= CcPU 508 cPy I TP CPU CFG<11. . 0>
O CPU CATERR | CPU 50S CPU_AGTL CPU CATERR L
= CPU_50S CPU_AGITL CPU_VCCI O_SEL
O —CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L
CO—CRU PVWRED CPU 50S CPU_AGTL CPU_PWRGD
CO—BMIHRMIRIP | CcPU 508 CPU 8M | PM THRMIRI P_L
CO—DM_CK100M K POE 90D| QK PAE DM _CLK100M CPU P
O—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU N
[O—LDBLL_REE QI KI120M CIK PCIE 90D| AK PCIE DPLL_REF_CLKP
[O—DBLL_REE O KI20M CK PCIE 90D | QK POE DPLL_REF_CLKN
[O—LIBCRU O KI00M K PCOE 90D| QK PAE | TPCPU _CI K100M P
O—LIBCRU G K100M K PCOE 90D| QK PAE | TPCPU_CI KI00M N
O—LIBCRU O K100M CK PCIE 90D | QK POE | TPXDP_CLK100M P
CO—LIBCRU O K100M CK PCIE 90D | QK POE | TPXDP_CLK100M N
CO—LIBCRU O K100M CK PCIE 90D | QK POE XDP_CPU_CILK100M P
CO—LIBCRU O K100M CK PCIE 90D | QK POE XDP_CPU _CILK100M N
[ CPU 27PAS CPU_COVP EDP_COVP
[ CPU 27PAS CPU_COVP CPU_PEG COWP
O—XE_1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
X IMs CPU 50S cPy | TP XDP_CPU_TMS
[O—XDE_TICK CPU 50S cPy | TP XDP_CPU_TCK
> ol CPU 50S cPy | TP XDP_CPU TRST L

O XDe_EPM | CPU XDP_BPM | CPU | TP XDP_BPM L<7..0>
CO—XDE_EPMR | CPU 50S cPy | TP CPU CFG<15. . 12>
O —tesaceuest 1) CcPU 508 cPy I TP XDP_CPURST_L
[O—CRUL VOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
O —CRULVOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
O—CRULVCCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_P
[CO—CRUL VCCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_N
[O—CRU VOCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE P
[CO—CBULVCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE N
[CO—CBU VAL SENSE CPU 27PAS cpy veesense | CPU_VDDQ SENSE_P
[CO—CRLL VAL SENSE CPU 27PAS cpy veesense | CPU SENSE_N
[CO—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU_AXG VALSENSE P
[CO—CPU VAL SENSE CPU 27P4S CPU_VCCSENSE | VALSENSE N
[CO—CRUL VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE P
[CO—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU_VCC VALSENSE N

CPU_SVI DAL ERT._| CPU_50S CPU_COVP CPU_VI DALERT_L
OB S DSaK CcPU 50S CPU_COVP. CPU_VI BSCLK
[O—CPUsviDsauT CPU_50S cPU_cavp CPU_VI DSOUT
[ PCIE_85D PO E PEG R2D P<15.. 0>
[— PCIE_85D PO E PEG R2D N<15.. 0>
[ PCl E_85D PClE PEG R2D C P<15. . 0>
= PCl E_85D PClE PEG R2D C N<15.. 0>
[— PCIE_85D PO E PEG D2R P<15.. 0>
[ PCIE_85D PO E PEG D2R N<15. . 0>
[ PCl E_85D PClE PEG D2R C P<15. . 0>
[— PCl E_85D PClE PEG D2R C N<15. . 0>

10 41 56

10 19 23

CPU_VCCSA_VI D<0>
12 56 CPU_VCCSA_VI D<1>

i

12 56
12 56

12 56

SYNC_DATE=04/ 06/ 201
— —
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Menory Bus Constraints

Menory Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G(’A;:’{
MEM 37S - =37_OHW_SE =37_OHW_SE =37_OHW_SE =37_OHW_SE =STANDARD =STANDARD o
VEML 408 . -a0_cnase -a0_cnase -a0_cnase -a0_cnase ~staorro ~staonro
VM 555 . “s5_cmse “s5_cmse “s5_crne s “s5_cne s ~staorro v
MEM 72D - =72_CHM DI FF =72_CHM DI FF =72_CHM DI FF =72_CHM DI FF =72_CHM DI FF =72_CHM DI FF )
veM 05 ce, BorTam v “s0_cnese “s0_cnese “s0_cnese ~staorro v
MEM 85D TOP, BOTTOM Y =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF )
VeM 505 | st3, 1504, 1589, 1 5019 v “s0_cnese “s0_cnese “s0_cnese ~staonro v
MEM 85D I SL3, I SL4, | SL9, | SL10| Y =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF »

Menory to Power Spaci ng
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULbEi‘SE.Vr‘
MEM_CLK MEM_PVR - NEM,ZP\IR’ o
Spaci ng Rule Sets vem T Ve PR . ———
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T o NMEM_CVD NEM_PVWR . NEM,2P\IR’ :
MEM_CLK2CLK - 0.6 MV ? NEM_DATA MEM_PVR - NEM72P\IR> o
MEM_CTRL2CTRL - 0.2 MV ? o MEM_DQS MEM_PVR - NEM,ZP\IR’ :
Ve cpecTR. . 0.2 .
VEM Bz avD . 02w P Menory to GND Spaci ng
VEM DATAZDATA B 0.14 M 2 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
MEM_DQS2DQ8 - 0.4 M ? MEM_CLK fe ] - NEM,ZG\D’ T
MEM_MEM2OTHERMEM - 0.4 MV ? MEM_CTRL oo - NEM,ZG\D’ o
NEM_2PVWR - =PVWR_P2MV ? o MEM_CVD oo - NEM,ZG\D’ .
MEM_2GND - =GND_PZMVI 2 MEM DATA (e} - NEM,ZG‘D’ .
MEM_20THER - 0.6 MV ? MEM_DQS feia] - NEM,zGl)» o
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRUL’EﬁSE"f‘
VEM LK VEM Lk . wmakeak vem oD VEM Lk . S——
VEM Lk Vew_crr . [ E— vem oo Vew_crr . p———
VEM Lk vem oD . [ E— vem D vem o . wmaan
VEM Lk VEM_DATA . [ E— vem oo VEM_DATA . S——
VEM LK Ve oS . [ E— vem oo Ve oS . I S—
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET
- Ve ak . P s— - v ak . [—
Vew_crr Vew_crr . Moo VEM_DATA Vew_crr . VM rENROTHERVEM
- VLo . —— - VLo . ——
Vew_crr VEM_DATA . [ — VEM_DATA VEM_DATA . [ET——
- Ve s . P s— - Ve s . ——
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr NET_SPACI NG_TYPE1 [ NET_SPACI NG TYPE2 | AREA TYPE | SPACI NCLRULESEr
VM OGS MEM_aL . S——— VEM LK . . vemoomer
Ve oS Vew_crr . [ E— Vew_crr . . p—
VM oGS vem o . VeV MENROTHERVEM vem oo . . emoomer
Ve oS VEM_DATA . VEMLMENEOTHERVEM VEM_DATA . . emoomer
VM oS VM oS . oo Ve oS . . emoomer
Need to support MEM *-style wildcards!
DDR3: Sandybri dge SFF 2C when routed on Type-3 (Through hole) should follow rPGA guidelines

per Huron River SFF DG revl.0 (#438297)

DQS intra-pair matching should be within 0.127nm no inter-pair matching requirement

DQ to DS matching per byte |ane should be within 0.127nm

OGS to clock matching shoul d be within [CLK-63.5mij and [CLK+38. 1]

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

CONTROL signal's should be matched within [CLK-2.54m] to [CLK+0.0mm of CLK pairs

A/ BA/CVD signal s shoul d be matched within [CLK-12.7m to [CLK+12.7nm] of CLK pairs A/BA/CMD signals to each other should match within 5. 08nm

DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric

Maxi mum | ength of any signal fromdie pad to SCDIMM pad is 119.83nm from procesor ball to SOOIl MV pad is 88.9nm

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

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senci G
O MEMA QK MEM 72D MEM O K MEM A CLK P<5..0> 81127 28 32
O MEMAGK MEM 72D MEM O K MEM A CLK N<5. . 0> 81127 28 32
O MEMA CIR. MEM 55S MEM CTRI NMVEM A _CKE<3. . 0> 81127 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A CS L<3..0> 81127 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A_ODT<3. . 0> 811 27 28 32
O MEMA QD MEM 55S MEM CMVD MEM A_A<15.. 0> 811 27 28 32
O MEMA D MEM 55S MEM CMVD NVEM A BA<2..0> 11 27 28 32
O MEMA D MEM 55S NMEM CMVD MEM A RAS L 11 27 28 32
O MEMA D MEM 55S NMEM CMVD MEM A CAS L 1127 28 32
O MEMA D MEM 55S NMEM CMVD MNEM A VE L 1127 28 32
O MEM A DQ BYTEQ MEM 50S MEM DATA NVEM A _DQ<7. . 0> 127
O MEM.A_DQ BYTE1 MEM 50S MEM DATA MEM A DQ<15. . 8> 127
O MEMA_DQ BYTE2 MEM 50S NMEM DATA NMEM A DQ<23. . 16> 127
CO—MEM A _DQ BYTE3 MEM 50S MEM DATA NMEM A DQ<31. . 24> .
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 1 28
O MEMA_DQ BYTES MEM 50S MEM DATA NMEM A DQ<47. . 40> 12
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48> 11 28
CO—MEMA_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56> 11 28
O MEMA DQS0 MEM 85D VEM DS NVEM A _DQOS _P<0> 11 27
O MEMA DQS0 MEM 85D VEM DS NVEM A _DQOS N<O> 11 27
O MEM.A_DASI MEM 85D VEM DS MEM A DQS P<1> 127
O MEM A DXE1 MEM 85D VEM DS MEM A DOS N<1> 127
VEM A DQS2 MEM 85D VEM DS MEM A _DQS P<2> 127

O MEMA D2 MEM 85D VEM DS NMVEM A_DQS_N<2> 11 27
O MEMA DQS3 MEM 85D VEM DS NVEM A _DQOS P<3> 11 27
O MEMA DQS3 MEM 85D VEM DS NVEM A _DQOS N<3> 11 27
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_P<4> 1 28
O MEM A _DOsa MEM 85D MEM DCS MEM A _DOS_N<4> 11 28
O MEM A _DGSS MEM 85D MEM DS MEM A _DQS_P<5> 1 28
O MEM A _DGsS MEM 85D MEM DS MEM A _DQS_N<5> 11 28
O MEM A DGs6 MEM 85D MEM DS MEM A _DQS_P<6> 1 28
O MEM.A_DGS6 MEM 85D MEM DS MEM A _DQS_N<6> 1 28
O MEMA DQS7 MEM 85D VEM DS MEM A DQS P<7> 1 2
O MEMA DQS7 MEM 85D VEM DS MEM A DOS N<7> 1 28
O MMB AK MEM 72D MEM O K MEM B_CLK P<5.. 0> 811 29 30 32
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0> 811 29 30 32
O MEMEB CIR. MEM 55S MEM CTRI NMVEM B_CKE<3. . 0> 811 29 30 32
O MEMEB CIR MEM 55S MEM CTRI MEM B_CS L<3..0> 811 29 30 32
O MEMEB CIR. MEM 55S MEM CTRI MVEM B_ODT<3. . 0> 811 29 30 32
O MEMEB QD MEM 55S MEM CMVD NMVEM B_A<15. . 0> 8 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD VEM B_BA<2. . 0> 11 29 30 32
OO MEMB QD MEM 55S MEM CMVD NVEM B_RAS L 11 29 30 32
O MEMEB QD MEM 55S NMEM CMVD NVEM B_CAS L 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD NMEM B VE L 11 29 30 32
O MEM B DQ BYTEQ MEM 50S MEM DATA NVEM B_DQ<7. . 0> 1120
CO—MEM B DQ BYTF1 MEM 50S MEM DATA MEM B_DQ<15. . 8> 1 20
O MEM B DQ BYTE2 MEM 50S MEM DATA NMVEM B_DQ<23. . 16> 1120
O MEM B DQ BYTE3 MEM 50S MEM DATA NMVEM B_DQ<31. . 24> 120
O MEM B DQ BYTE4 MEM 50S MEM DATA NMVEM B_DQ<39. . 32> 11 30
O MEM B DQ BYTES MEM 50S MEM DATA NMVEM B_DQ<47. . 40> a0
O MEM.B_DQ BYTEG MEM 50S NMEM DATA NMVEM B_DQ<55. . 48> 11 30
O MEM B DQ BYTE? MEM 50S NMEM DATA NMVEM B_DQ<63. . 56> 11 30
O MEM B_DGS0 MEM 85D MEM DS MEM B_DQS_P<0> 11 20
O MEM B DGO MEM 85D MEM DS MEM B_DQS_N<O> 11 20
O MEM B DS MEM 85D VEM DS VEM B_DQS_P<1> 1 20
O MEM B XE1 MEM 85D VEM DS MEM B _DQS N<1> 1 20
O MEM B DQS2 MEM 85D VEM DS MEM B_DQS P<2> 1 20
O MEM B DQs2 MEM 85D VEM DS MEM B_DQS N<2> 1 20

AB_| MEM 85D MEM DS MEM B_DQS_P<3> 11 20

AB_| MEM 85D MEM DS MEM B_DQS_N<3> 11 20
O MEM B DQsa MEM 85D VEM DS NVEM B_DOS P<4> 1 %0
O MEM B DGs4 MEM 85D MEM DCS MEM B_DQOS _N<4> 11 30
O MEM B_DGSS MEM 85D MEM DS MEM B_DQS_P<5> 1 30
O MEM B _DGss MEM 85D MEM DS MEM B_DQS_N<5> 1 30
O MEM B _DGs6 MEM 85D MEM DS MEM B_DQS_P<6> 1 30
O MEMB DXS6 MEM 85D VEM DS VEM B_DQS_N<6> 1 30
O MEM B DQS7 MEM 85D VEM DS NVEM B_DQOS P<7> 1 30
O MEM B DQS7 MEM 85D VEM DS MEM B _DQOS N<7> 11 30
[ MEM PUWR PP1V5_S3RS0 67
f— VEM PR PP1V5_S3 67
[ MEM PR PPOV75_S3_NMEM VREFCA A . 25 20 30 a1
[ MEM PVR PPOV75_S3_NMEM VREFDQ A 57 26 25 30 a1
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PCH Net Properties

Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A#"
DP_85D =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF o
LVDS_90D =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF ‘
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T ’
DI SPLAYPORT =3x_DI ELECTRI C ? o DI SPLAYPORT ToP, BOTTOM =ax_DI ELECTRI C o
Lvos “ax_oiELECTRI C P Lvos cp, BoTTaM “ax_oi ELECTRI C

LVDS intra-pair matching should be 5 mils

Pairs should be within 100 mils of clock |ength

Di spl ayPort/ TMDS i ntra-pair matching should be 5 ps
DisplayPort AUX CH intra-pair matching should be 5 ps
Max |ength of LVDS/ DisplayPort/TMDS traces: 12 inches

Inter-pair matching should be within 150 ps

No relationship to other signals

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4

SATA Interface Constraints

NET_TVPE

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON_LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH [ DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SATA_90D

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SATA

=4x_DI ELECTRI C

SATA

Top, BOTTOM

=3x_DI ELECTRI C

SATA_| cOMP

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS =sTANDARD 8 ML 8 ML =sTANDARD =sTANDARD =sTANDARD

UsB_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

uss

=2x_DI ELECTRI C

uss

Top, BOTTOM

=4x_DI ELECTRI C

SOURCE: Cal pella Platform Design Guide for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.8

ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
oM DP_85D pispiayPorTr | DP 1G M P<3. . 0>
DM DP_85D pisplAaYPoRT | DP 1G ML N<3. . 0>
O DE_EXTA_AUXCH DP_85D pspiaypert [ DP_1G AUX CH P
CO—DR_EXTA AUXCH DP_85D DisplAyPorTt [ DP_1G AUX_CH N
LS I1GA QK LVDS 90D LVDS LVDS IG A CLK P

OO L\DS1GA QK LVDS 90D LVDS LVDS |G A CLK N
CO—LVDS 1 G A DATA LVDS 90D LVDS LVDS | G A DATA P<2..0>
O—LVDS LG A DATA LVDS 90D LVDS LVDS | G A DATA N<2..0>
[— LVDS_90D LVDS LVDS | G A DATA P<3>
[— LVDS_90D LVDS LVDS | G A DATA N<3>
[ LVDS_90D L\VDS LVDS |G B DATA P<3..0>
[ LVDS_90D LVDS LVDS | G B _DATA N<3..0>
[ LVDS 90D LVDS LVDS IG B CLK P
[— LVDS 90D LVDS LVDS 1G B CLK N

i SATA_90D SATA SATA_HDD R2D C P
= SATA_90D SATA SATA HDD R2D C N
[CO—SATA_HDD R2D SATA_90D SATA SATA _HDD R2D P
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D N
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P
CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R N

[— SATA_90D SATA SATA HDD D2R C P
[ SATA_90D SATA SATA HDD D2R C N
= SATA_90D SATA SATA_ODD R2D C P
= SATA_90D SATA SATA ODD R2D C N
[CO—SATA 0D R2D SATA_90D SATA SATA _ODD R2D P
CO—SATA_ QDD R2D SATA_90D SATA SATA_ODD R2D N
[CO—SATA 0D 2R SATA_90D SATA SATA _ODD D2R P
[O—SATA_ 0D 2R SATA_90D SATA SATA _ODD D2R N

[ SATA_90D SATA SATA HDD R2D RC P
= SATA_90D SATA SATA HDD R2D RC N
[ SATA_90D SATA SATA HDD D2R RC P
[— SATA_90D SATA SATA HDD D2R RC N
[CO—BCH SATA L COVP SATA_| COVP. PCH _SATAI COVP
CO—USB HUB1 Up USB_85D USB. USB HUB1_UP_P

[— USB_85D USB. USB HUB1_UP_N
CO—USB HUE2 Up USB_85D USB. USB HUB2_UP_P

[— USB_85D USB. USB HUB2_UP_N
CO—USB EXTA USB_85D USB USB_EXTA P

O USB_EXTA USB_85D USB. USB _EXTA N

[O—USB EXTB USB_85D USB USB_EXTB_P

[ USB_85D USB USB_EXTB_N
O—USB_EXIC USB_85D USB USB_EXTC P

= USB_85D USB USB_EXTC N

CO—USB EXID USB_85D USB USB_EXTD P

D USB_85D USB USB_EXTD_N

[CO—USB EXID USB_85D USB USB T29A P

[— USB_85D USB. USB T29A N

[ USB_85D USB T29_A RSVD P

= USB_85D USB T29 A RSVD N

O USB_CAVERA USB_85D USB USB_CAMERA P

= USB_85D USB USB_CANMERA N

O USB_CAVERA USB_85D USB. USB _CAMERA CONN P
[ USB_85D USB USB_CAMERA _CONN_N
O USB BT USB_85D USB. USB BT P

O USB BT USB_85D USB. USB BT N

O—USB TPAD USB_85D USB USB_TPAD P

[— USB_85D USB USB_TPAD N

O—UsB IR USB_85D USB USB IR P

[ USB_85D USB USB IR N
[CO—USB_SDCARD USB_85D USB USB_SDCARD P

[ USB_85D USB USB_SDCARD N
[O—USB_BRCRYPT USB_85D USB. USB_BRCRYPT_P

[ USB_85D USB USB_BRCRYPT_N
[O—BCH USB RBIAS PCH USB_RBI AY PCH USB RBI AS
O—BCHDIEFQK UNUSED | QK POE 90D QK POE PCl E_ CLK100M PCH P
O —BCHDIEFQK UNUSED | QK POE 90D QK PAE PCl E_ CLK100M PCH N
[— K PCOE 90D| QK PAE ESB _CLK133M PCH P
[— K PCOE 90D| QK PAE ESB _CLK133M PCH N
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK96M DOT_P
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK96M DOT_N
CO—PCHDIEEQLK UNUSED | CIK POIE 90D | QLK POE PCH CLK100M SATA P
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK100M SATA N
[ CcPU 50S QK PAE PCH CLK14P3M REFCLK
O—LBC aKaam CPU 50S K POE PCH CLK33M PCl | N
CO—SEX QK DPILSS K PCOE 90D| QK PAE GFX _CLK120M DPLLSS P
CO—CSEX QK DPILSS K PCOE 90D| QK PAE GFX CLK120M DPLLSS N

16 37

16 37

6 37

6 37

16 37 fr—

16 37

6 37

6 37

8 16

8 16

8 16

8 16

18 24

18 24

18 24

18 24

24 38

24 38

6 24 39

6 24 39

8 24

8 24

8 63

8 63

6 18 39

6 18 39

8 24

8 24

16 25

16 25 fr—

16 25

16 25

16 25

16 25

16 25

16 25
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LPC Bus Constraints PCH Net Properties _ )
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:’{ reTTYeE Chl ps Et '\bt Pr Oper t res
bl ELECTRI CAL_CONSTRAI NT_SET Prvs AL sonains e Tvee
Lrc_s0s - =s0_crv sE =s0_crv se =s0_crv se =s0_crv se ~sTANDARD ~sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prvs AL soncino
= LPC_AD L PC 50S LPC LPC AD<3..0> 6 16 40 42
K pe s0s . “s0_am se “s0_am se “s0_am se “s0_am se ~sranparo ~sranoaro — bC e 1 LoC 20a oo LPC ERAME L DI [ z{gﬁﬁ :72:2 z i: //::me g Egﬁ NNLL g E:g . 8z 56
= > | . PORT .. o o2
I [O—LPC RESET | L PC 50S LPC LPC RESET L 2 DD Do g0 o spLavprr | DP_EXTA M._P<3.. 0> ’
SPAGI NG RULE_SET LAER LINETOLINE SPaGiNG | v Gﬂ _ [O>—LPC aKaam K I1PC50S | AKIPC LPC CLK33M SMC R 18 25 [ DP_85D pispLayporT | DPEXTA M._N<3. . 0> 63
Lpc . 6 ML > [OO—LBC aKaam CKI1PC50S | AKIPC LPC CLK33M SMC 25 40 [CO—DB_EXTA AUXCH DP_85D D splAYPorRT | DPEXTA _AUXCH C P s 63
[O>—LPC aKaam K I1PC50S | AKIPC LPC CLK33M LPCPLUS 6 25 42 CO—DR_EXTA AUXCH DP_85D pispLayport | DPEXTA AUXCH C N s 63
— ' — - Us_poH G K Sve_sos v SMBUS_PCH CLK = LR 85D beseLevor . DB EXIA AUXCH B .
SOURCE: Cal pella Platform Design Quide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.15 CO—SMBUS_PCH_ | 3 SVBUS PCH CATA 16 43 = DP_85D D sPLAYPORT | DPEXTA AUXCH N 63
[CO—SMBUS_PCH_DATA SMB_50S SMB 16 43 0P LNT M DP 85D pisplayPort | DP INT_M._C P<3..0> 62
) SMB_50S SMB SML_PCH 0_CLK 16 43 = R -
SMBus | nterface Constraints == = o2 iNL M DP_85D pispiayporr | DP INT M. C N<3. . 0> 2
- === -SME_S0S SME SM._PCH 0_DATA w3 DP_85D pisplAYPORT | DP I NT_M._P<3.. 0> o 62
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 5, PCH 1_¢ | SVMB 508 SVB SM._PCH 1_CLK 16 43 = " oer | DP_LNT_M._N<3.. 0>
= | svB s0S SMB SML_PCH 1_DATA 16 43 = DP_850 D SPLAY] o o 02
SvB_s0s. . =50_aH SE =50_ar SE =50_ar SE =50_ar SE —sTANDARD —sTANDARD = = D DP_85D DisPlAYPORT | DP INT_M._F P<3..0> 652
O HABIT AK HDA 50S HDA HDA BI T_CLK 6 16 39 [ DP_85D pisplayport | DP INT_M._F_N<3. . 0> s 62
= i HDA_50S HDA HDA BIT CLK R 16 [O—DR_LNI_AUXCH DP_85D pisplayporr | DP_INT _AUX CH C P o 62
SPACING_RULE_SET LAYER LINETOLINE SPACING | W1 GHT [O—HDA_SYNC HDA 50S HDA HDA_SYNC 6 16 39 [O—DR_LNT_AUXCH DP_85D pisplAyPorT | DP_ I NT_AUX_CH C N 6 62
e . 2x_Di ELECTRI © . - HDA_50S HDA HDA_SYNC R 16 ] DP_85D DisPLAYPORT | DP_INT_AUX _CH P o 62
[ HDARST | HDA 50S HDA HDA RST R L 16 D DP_85D DisPLAYPORT | DP_ I NT_AUX CH N 062
= T FDA_808 - :& gg'T,\'ﬁ o 0w = PQLE_85D PaE PCIE T29_R2D C P<3..0> ,.
. . . | 6 16 39
HD Audio Interface Constraints . = HDA 508 D AUD SDI R = PCILE 85D PO E PCIE T29 R2D C N<3..0> ;4
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [>—HDA_sDaT HDA_50S HDA HDA_SDOUT 6 16 39 [O—BPOLE PEG 2R LANEZ | POIE 85D PCILE PCl E_T29 D2R P<3> o3 —
T [ HDA_50S HDA HDA_SDOUT_R 6 [O—POEPEG PR IANE? | POE 8SD POLE PCl E T29 D2R P<2> 5
e . i eoame eoame eoamer e ST PM CLK32K SUSCLK [O—BCLE_PEG 2R L ANE1 PCl E_85D PClE PCl E T29_D2R P<1> 833
_ —BMasaK (LK SLONSAS QK SLON [O—BOLE_PEG 2R LANEQ PCl E_85D PClE PCl E_T29_D2R P<0> s 33
SPACI NG_RULE_SET LAYER LI NE-TO-LI NE SPACING [ V&I GHT [O>—SBLaK SPl_55S SPl SPI_CLK R 16 42 [O—PCLE PEG 2R LANEZ | POIE 85D PCILE PCl E T29_D2R N<3> s 3
= = SPL_55S SPI SPI _CLK a2 [O—BCLE PEG 2R L ANE2 PCl E_85D PClE PCl E_T29_D2R_N<2> s 33
o . it ’ [O—SeL_Mxl SPL_55S Spl SPI_MOSI _R 16 a2 [O—BCLE_PEG 2R I ANF1 | PGIE 85D PCLE PCl E T29_D2R N<1> o
SOURCE: Cal pel I a Platform Design Quide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 [ SPl_55S SP| SPI _MOSI a2 [CO—PCLE_PEG 2R LANED PCIE_85D PO E PCl E_T29 D2R _N<0O> .
[OO—SPLMSO SPl_55S SPI SPI _M SO 16 42 [O—PCLE PEG ReD LANEZ | POIE 85D POLE PCl E T29 R2D P<3> a
SI O Signal Constraints [>—SBL_Cs0 SPL_55S SPl SPI_CSO_R L 16 a2 [O—PCLEPEG R2D IANE? | PGIE 85D PClLE PCl E_T29_R2D P<2> 3
ALLOW ROUTE o [ SPL_55S SPl SPl_CS0_L a2 [O—PCLE_PEG R2D | ANE1 PCILE 85D POLE PCl E_T29_R2D P<1> 3,
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?:’» : Sp1 75§§ Sp| SPI M_B O—K 42 a0 D bl FﬁPFGﬁmnﬁl ANEQ bCL Fiﬂgr) bOLE PO E T29 mD P<O> w
LK stowsss . =s5_cH SE =s5_cH SE =s5_cH SE =s5_cH SE =STANDARD =STANDARD [ SPL_55S SPI SPI_M.B_MXSI 42 49 [CO—PCLE_PEG R2D LANE3 PCIE_85D PCLE PClE T29_ R2D N<3> 33
O SPl_55S SPI SPI_M.B_M SO a2 49 [O—BOLE_PEG R2D L ANE? PCl E_85D PClE PCl E T29_R2D N<2> 33
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT = SPL_55S SPl SPl_MB CS L a2 a0 [O—BALE_PEG 2D L ANEL ECLE ASD EQLE PQ E T29 ROD Nel> 3
i = POE 85D boLE PCl E ENET R2D P [CO—BOLE_PEG R2D LANEQ PCIE_85D PO E PClE _T29_R2D N<O0> a3
crreseon . oM ’ =t PCLE 85D PCLE PCI E_ENET_R2D N [ PCLE_85D PCLE PCIE T29 D2R C P<3..0> .,
[O—BOLE_ENET_R2D PCl E_85D PClE PClE_ENET_R2D C P [ PCl E_85D PClE PCl E_T29_D2R C N<3..0>
PCI E_85D PO E PCIE ENET_R2D C N
SPl Interf Constrai nt = oo > oo E & ooy PCI E_ENET D2R P [O—BOLE QL KI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29 P 16 33
ntertace nstraints _ = E_ENET_[2R ol Ea:g mi PCI E ENET D2R N [CO—BOLE QLKI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29_ N 16 33
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(»G(VAF’» | m— ol F:R*Er) ooLE PCIE ENET D2R C P
sei_sss . =s5_crne s =s5_crne s =s5_crne s =s5_crne s =sTANOARD =sTaNoARD O PCLE_85D PCLE PCIE ENET D2R C N Cl ock Net Properties
S— [ BALE 850 POLE PUE AR RID P o2 ELECTRI CAL_CONSTRAI NT_SET -
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ PCl E_85D PO E PCIlE_AP_R2D N 6 36 — — PHYS AL sPAine
[>—BCLE AP R2D PO E_85D PCLE PCIE AP RRD C P 16 36 [CO—SYSCLK O K32K RTC K SION55S | K Slow SYSCLK_CLK32K RTC 1625 [p—
s - amL »
[— — x Ei:g xi Eg E QE gg g N 16 36 [CO—SYSCLK 0l K250 SR QK 25M 555 | clK 25M SYSCLK_CLK25M SB 1625
= =A== ~ PO E AP PR N o0 = QK 25M 555 | QLK _25M SYSCLK_CLK25M SB_R 1
m— RO B850 BAE oo = QK 25M 555 | QK _25M SYSCLK_CLK25M ENET
i PCIE 85D PO E PClE FW R2D P [ QK 25M 555 | K 25M SYSCLK_CLK25M ENET_R
[ PCI E_85D PO E PG E FW R2D N [O—SYSQLK G K25M 129 QK 25M 555 | O K _25M SYSCLK_CLK25M T29 25 33
[O—POE EWRD PCI E_85D PO E PO E FWR2D C P [ QLK 25M 558 | QLK 25M SYSCLK_CLK25M T29_R a3
O PCl E_85D PClE PCILE FWR2D C N
. . r POl E_FW PR PCI E_85D PO E PCl E FW D2R P
Di spl ayPort Signal Constraints = = = POl E FWD2R N
N - PCIE_85D PCLE
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ PCIE_85D PCLE PCIE FWD2R C P
[ PCIE 85D PCLE PCIE FWD2R C N
or 85D - -as_am o FE -as_am o FE -as_am o FE -as_am o FE -as_am o FE -as_am o FE
[—BOE AP 2R PCl E_85D PClE CONN _PCI E_AP_D2R P
[ PCI E_85D PO E CONN _PCI E_ AP_D2R N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT D PCLE AP ROD bl Fi‘-mr) PCLE CO\IN Pg E AP mD P
o SeLAvRGRT . —ax_oreLEcTR C . o SeLAvRGRT — —ax_orELECTRI C . = _ PCIE_85D PO E CONN PCI E_ AP R2D N
) ) [ CK PCIE 90D| QK POE PEG CLK100M P s 16
PCl - Express Signal Constraints O QK PAE 90D| A K PAE PEG CLK100M N s 16
ALLON ROUTE = [O—BCOLE CLKI00M ENET K PCOE 90D| QK PAE PCl E_ CLK100M ENET_P
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»GAF’» D a KﬁP(‘J Fﬁan) a KﬁP(‘J E PO E O—KlOOM ENEr N
Pa £ 85D . -a5_cra D FE -a5_cra D FE —a5_cra D FE —a5_cra D FE —a5_cra D FE s amore [>—MCE_PE1_REEQIK QLK PCILE 90D | ClK POIE PCl E_CLK100M AP_P s 16 36
- [ K PCOE 90D| QK PAE PCl E CLK100M AP_N 6 16 36
ak_pa e s0p - 90_aror P 90_aroi P 90_aror P 90_aror P 90_aror P 90_aror P = e P2 pEEGK Gk PaF son| K paE PGl E_CLKLOOM EW P
I I = K PCOE 90D| QK PAE PCl E_CLK100M FW N
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [ K PCOE 90D| QK PAE PCl E CLK1I00OM EXCARD P,
- [ K PCOE 90D| QK PAE PCl E_ CLK1I00M EXCARD N 4 i —
PoE - ax b1 ELECTR © > PaE Tcp, BOTTCM ax_pi ELECTR >
N [ CPU 27P4S CPU_COVP. PCH VSS_NCTF<1> R
axraE 20 ML B
- [ CPU 27P4S CPU_COVP. PCH VSS_NCTF<2> .
[ CPU 27P4S CPU_COVP. PCH VSS_NCTF<5>
System Cl ock Signal Constraints = CPU 27P4S CPU_COVP TP_PCH VSS NCTF<7>
ALLOW ROUTE e [ CPU 27PAS CPU_COVP PCH VSS NCTF<9> .
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP CPU 27P4S, Py PG" VSS ’\CTF<9> oo
ak siowsss - -ss_amise -ss_amse -ss_amse “ss_amise R mowo D': CPU 27P4S cPU_cave PCH_VSS_NCTF<11> .
- [ CPU 27PAS CPU_COVP PCH VSS NCTF<12> s
aK_zsmsss - =55_crv se =s5_crv se =55_crv se =s5_crv se ~sTANDARD ~sTANDARD = CPU 27pas CPU_cove PCH VSS NCTE<15> .
I [ CPU 27P4S CPU_COVP. PCH VSS_NCTF<17> .
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT [ CPU 27P4S CPU_COVP. PCH VSS_NCTF<19> s
[ CPY 27PAS CPU_COVP PCH VSS NCTF<21> s
oS . il ’ _ - CP 27pP4S cPU_cavp PCH VSS NCTF<22> WW — SIS
ak zsm . =5x_D1 ELECTRI C - NOTE: 25Miz system cl ocks very sensitive to noise. [ CPY 27PAS CPU_COVP PCH VSS NCTF<25> N .
O CPU 27P4S CPU_COVP. PCH VSS_NCTF<27> . PCH Constraints 2
B V. F<29> v gem e
= CPU 27PAS cPU_cave CH VSS _NC 9 s 051-8871
Appl e Inc. o=
S 2.5.0
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PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
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7

6

CAESAR |V (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_S0S . =s0_cH SE =s50_cr sE =s0_cr sE =s0_cr sE =sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

ENET_3X

=3:1_SPACI NG

SOURCE: Broadcom 5764-

DS04- RDS Page 38

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG WEI GHT

ENET_CR_DATA

aM L

CAESAR | V ( Et her net

PHY) Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
EnET_1000 . =100_cHM 01 FF =100_cHM 0l FF =100_cHM D1 FF =100_cHM D1 FF =100_cHM D1 FF =100_cHM D1 FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

ENET_MDI

0.6 Mv

SOURCE: Broadcom 5764-

DS04- RDS Page 38

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
Fw 1100 . =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
A TP . =31 1_sPACI NG »

Et hernet Net Properties

ELECTRI CAL_CONSTRAI NT_SET — senci G

[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
[— ENET_50S. ENET_3X BCV6764_CLK25M XTALO
[ ENET_50S. ENET_3X ENET_RESET_L
CO—ENEL M ENET_100D ENET_MDI ENET_MDI _P<3. . 0>
= ENET_100D ENET_MDI ENET_MDI _N<3. . 0>
ED—CRDATA ENFT_50S ENET_CR DATA | ENET_CR DATA<7.. 0>
CD—CR.DATA ENET_50S. ENET_CR DATA | ENET_CR CMD
D—RaAK ENET_50S ENET_CR DATA | ENET_CR CLK
CD—CRDATA ENET_50S. ENET_CR DATA | SDCONN_DATA<7. . 0>
CD—CRDATA ENET_50S ENET_CR DATA | SDCONN_CMVD
D>—ROK ENET_50S ENET_CR DATA | SDCONN_CL K
FireWre Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs AL . senci G

ED—EWE0_TPA EW 110D EW TP FW PO_TPA P
D—EWe0_TPA EW 110D EW TP FW PO_TPA N
D—EWe0_TER EW 110D EW TP FW PO_TPB_P
CD—EWe0_TeR EW 110D EW TP FW PO_TPB_N
CD—EWel _TPA EW 110D EW TP FWP1 _TPA P
CD—EWe1_TPA EW 110D EW TP FW P1_TPA N
ED—EWel _TPR EW 110D EW TP FWP1 _TPB P
D—Ewel_TPB EW 110D EW TP FW P1_TPB_N

Port 2 Not Used
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4

Di spl ayPort

Si gnal

Constraints

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

T29 | 2C Signal

Constraints

T29 SPI Signal Constraints

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
291 2¢ 555 =s5_cH SE =s5_cH SE =s5_cH SE =s5_cH SE ~sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
T29_12C =2x_D1 ELECTRI C -

ALFON RUTE | M NI MUM LI NE W DTH

DP/ T29 Connect or

Si gnal Constraints

PHYSI CAL_RULE_SET LAYER ON LAYERD M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
T29_SPI_55S =55_OHM SE =55_OHM SE =55_OHM_SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT
T29_SP1 =2x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T290p_80D =80_cHv Dl FF =80_cHM Dl FF =80_cHv Dl FF =80_cHn i FF =80_cHv Dl FF =80_cHv Dl FF
T290P_1000 =100_cHM D1 FF =100_cHM Ol FF =100_cHM 01 FF =100_cHM D1 FF =100_cHM D1 FF =100_cHM D1 FF

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
2908 =5x_D1 ELECTRI C - 2908 Top, BOTTOM ~7x_D1 ELECTRI C
SOURCE: Bill Cornelius's T29 Routing Notes

| C Net Properties

T29

Properties

T29/ DP Net

T29 Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
= DP_85D DISPLAYPORT | DP.T29SNKO_M._C P<3.. 0>
= DP_85D D spLayport | DP_T29SNKO_M._C N<3. . 0>
CD—DR_T29SNK0 M DP_85D DisPLAYPORT | DP.T29SNKO_M._P<3. . 0>
DP_T29SNKQ M DP_85D pispLAayporT | DP_T29SNKO_ M. N<3. . 0>
= DP_85D DI SPLAYPORT | DP_T29SNKO_AUXCH C P
= DP_85D pispLAayporT | DP_T29SNKO_AUXCH C N
DP_T29SNKQ_AUXCH DP_85D pispLAYPORT | DP_T29SNKO _AUXCH P
DP_T29SNKQ_AUXCH DP_85D pispLAYPoRT | DP_T29SNKO _AUXCH N
= DP_85D pDspiayport | DP T29SNK1 M. C P<3. . 0>
(e DP_85D DISPLAYPORT | DP.T29SNK1_M._C N<3. . 0>
DP_T29SNK1 M DP_85D pispLayporT | DP_T29SNK1 M. P<3. . 0>
DP_T29SNK1_M DP_85D pispLayporT | DP_T29SNK1 M. N<3. . 0>
[ DP_85D DiSPLAYPORT | DP.T29SNK1 _AUXCH C P
[ DP_85D DI SPLAYPORT | DP_T29SNK1_AUXCH C N
DP_T29SNK1_AUXCH DP_85D pispLAYPORT | DP_T29SNK1 AUXCH P
DP_T29 1_AUXCH DP_85D DL SPLAYPORT | DP.T29SNK1 _AUXCH N
[ T29 12C 558 | T29 12C 12C T29_SCL
= T29_12C 555 | T29_|2C 12C T29_SDA
D129 SPL_aK T29 SPI_55S | T29 SpI T29_SPI _CLK
9_SPl_NMOS T29 SPI _55S | T29 SpI T29 SPI _MOSI
D129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO
D29 SPL_CS | T29_SPI_55S | T29_SPI T29_SPI _CS_L
[ T29DP_80D T29DP T29 R2D C P<3..0>
= T29DP_80D T29DP T29 R2D C N<3..0>
= T29DP_80D T290P T29_D2R P<3..0>
= T29DP_80D T29DP T29 D2R N<3..0>
D129 om0 T29DP 80D T29DP T29 R2D P<0>
Eo—I29_ R0 T29DP_80D T290P T29_R2D N<O>
D129 ReD T29DP 80D T29DP T29 R2D P<1>
129 RoD1 T29DP 80D T29DP T29 R2D N<1>
[ T29DP_80D T29DP T29 R2D C F_P<1..0>
[ T29DP_80D T29DP T29 RPD C F_N<1.. 0>
o129 2RO T29DP 80D T29DP T29 D2R _C P<0>
D129 2RO T29DP_80D T290P T29_D2R _C N<O>
D129 2RI T29DP 80D T29DP T29 D2R C P<1>
D129 2RI T29DP 80D T29DP T29 D2R C N<1>
= T29DP 80D T29DP T29DPA D2R1_AUXCH P
=D T29DP 80D T29DP T29DPA D2R1_AUXCH N
[ T29DP_80D T29DP DP_SDRVA M._C P<3..0>
[ T29DP_80D T290P DP_SDRVA M._C N<3. . 0>
= T29DP_80D T29DP DP_SDRVA M._R P<3..0>
=D T29DP_80D T20DP DP_SDRVA M._R N<3..0>
ED—DP_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA _M._P<0>
ED—DP-_SDRVA M_EVEN T29DP 80D T29DP DP_SDRVA _M._N<0>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA M__P<1>
CD—DP_SDRVA M _CDD T29DP_80D T29DP DP_SDRVA M._N<1>
ED—DP_SDRVA_M_EVEN T29DP 80D T29DP DP_SDRVA M._P<2>
D—DB_SDRVA M _EVEN T29DP_80D T290P DP_SDRVA M._N<2>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA_M__P<3>
CD—DB_SDRVA MDD T29DP_80D T290P DP_SDRVA M._N<3>
CD—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH P
ED—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH N
[ T29DP 80D T290P DP_SDRVA AUXCH C P
[ T29DP 80D T29DP DP_SDRVA AUXCH C N
T29DPA M _CDD T29DPA M._P<1>
> I290PA M _ODD T29DPA M._N<1>
[Z»—I290PA M QDD T29DPA M._P<3>
>—1290PA M_COD T29DPA_M.__N<3>
[ T29DP_80D T20DP T29DPA_M__P<3. . 0>
[ T29DP_80D T29DP T29DPA M._N<3. . 0>
flecrs S T29DP 80D T29DP T29DPA M._C P<3..0>
T29DP_80D T20DP T29DPA M._C N<3..0>
DDA EXT_AUXCH T29DP 80D T29DP DP_A EXT _AUXCH P
DDA EXT_AUXCH T29DP 80D T29DP DP_A EXT_AUXCH N

33 43

33 43

63 64

63 64

63 64

63 64

63 64

63 64

63 64

63 64

63 64

63 64
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4

w

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

M

SMC SMBus Net Properties

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL ) sPACi NG
L SNC A_S3_ | SMB_50S SMB SMBUS _SMC A _S3_S
L SNC A_S3_ | SMB_50S SMB SMBUS _SMC A _S3_S
> SVC B SO | SMB_50S SMB SMBUS SMC B _S0_S
L SMC B SO |svg s0s  fswve | B
. SMVC 0_S0_ | SMB_50S SMB SMBUS _SMC 0_S0_S

| SMB_50S SVB SMBUS _SMC 0_SO_Sl

| SMB_50S

| SMB 50S 1 SMB |

SMB
SMB_50S. SMB SMBUS SMC MGMT_SCL
SMB_50S. SMB SMBUS _SMC_MGMT_SDA

SMBus Charger Net Pr

operties

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

O—CHER Csl 1TOl DI EEPAIR CHGR CSI _P
= 1TOl DI EEPAIR CHGR CsSlI _N
[O—CHGR CSO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

SYNC_DATE=04/ 06/ 201
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PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP K21/ K78 Specific Net Properties K21/ K78 Specific Net Properties
sense_1Tan_sss . 11 oA R “ss_armse o5 se o5 se 11 oA R cvaoereaR ELECTRI CAL_CONSTRAI NT_SET | mscr e ELECTRI CAL_CONSTRAI NT_SET | mscr ' e
=== NET_T00D | ENETCONN CONI ..
THERM_1TOL_55S N =1:1_DIFFPAIR =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAIR =1: 1_DI FFPAIR [ m— H = ENET! N_P<3 0>
- _ [ ENET_100D ENETCONN ENETCONN_N<3. . 0>
D FFPAI R . 11D FFPAIR S1:1_DiFFPAIR S1:1_DiFFPAIR 101D FFPAIR D SATA_ 90D SATA SATA ODD D2R UF_ P
D SATA_90D SATA SATA_ODD _D2R _UF_N
— SATA_90D SATA SATA HDOD 2R RDRVR QUL P POLE CLKLOOM AP ak paE aon| oK PaE PCl E_CLK100M AP_CONN P
D SATA_90D SATA SATA HDD D2R RDRVR OUT N = PGl E CLKL0OM AP OONN N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREATYPE | SPACI NG RULE_SET SATA 90D SATA SATA HDD R2D RDRVR I N P [ — ?T?;P; EEZ’:D CLK PAE cSl R P
— [ — N CHCR -
e ' e orare ’ cPu_cow ao . ao_P2wm [ SATA_90D SATA SATA _HDD R2D RDRVR I N N | m— 1Tl Dy rroal CHGR CSI R N .
— SATA 90D SATA SATA_HDD D?R RDRVR I N P [— - R G5B P
TR . 2 1_spaci G . o veesense *° . onopewm B SATA_90D SATA SATA HDD D2R RDRVR | N N [ m— 1TOL_DI EEPAI GO RN a3 52
B SATA_20D SATA SATA HDD R2D RDRVR OUT P [ — LLO1_DLEEPA OUSGB; EXTA NUXED B @5 o2
reo : e i SATA_90D SATA SATA _HDD R2D_RDRVR OUT_N v tgﬁ:g tg USB2 EXTA MIXED N e
[O—umex . a8
[ —SENSE_DIFEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P P [O—umeea USR_85D USB USB2 LT1_ P .
I D THERM 1TOL_555 THERM CPUTHVBNS D2 N W [—usasa USB 85D USB USB2 LT1_N .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ ED—CRU THERMD THERM 1TOL 559 THERM CPU_THERMD P o 46
= NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET B THERM 1TQl_559 THERM CPU _THERMD N o a6
e . e ’ === DI EEPAI R THERM 1T0O1_555 THERM T29_THERMD P
e ve a0 . - CO—SENSE s “
— [ THERM 1TOL 559 THERM T29_THERVD N 2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT [O—SENSE_DI FEPAIR THERM 1TOL 559 THERM T29_M_BBOT_THMSNS P a6 [ USB_ 85D USB CONN_USB2_BT_P
T [ THERM 1TQl_559 THERM T29_M.BBOT_THVENS N P D USB_85D USB CONN _USB2_BT_N
a0 - =STANDARD 2 NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET
D USB_85D USB USB LT2 P
akpaE ao . ano_pamm [ —SENSE DI EEPAIR SENSE_1TO1_559 SENSE I SNS_HS COVPUTI NG N 5 D USR_85D USB USB LT2_ N —
' SENSE_1TO1_559 SENSE I SNS_HS COWVPUTI NG P 5
rae a0 - P = [ DP_85D DiseLavpogr DP 1G AUX CH C P
e _ [CO—SENSE_DIFEPAIR SENSE_1TO1_559 SENSE I SNS_HS OTHER N P 85D DP 1G AUX CH G N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ sata @0 . JI QF'\BF71 Tl 7E§C SENSE I SNS |_lS O]—HER P D DI SPLA T
o Pomm . 0.20 1000 N ———— [O—SENSE_DI FEPAIR SENSE_1TOl 559 SENSE CPUVCCI OSO0_CS N a4 58 OD—sekaur DI EEPAI R AUDI O SPKRAMP_L_P_OUT
=== v bl o D SENSE 17Ol 559 SENSE CPUVCCI OS0_CS P s 58 [o>—SPK ouT DI EEPALR AUDLO SPKRAMP_L_N_QUT
i ’ oz axra sa pore o [o—seK aur DI EEPAI R AUDI O SPKRAMP_SUB_P_QUT
KPaE B _PoER . PUR_P2im
I == [O—SENSEDLEEPALR :ENSF*EQ*:: :E’\EF gg: WE : ggi Z e me s [—SPK aut DI EEPAIR AUDI O SPKRAMP_SUB_N_OUT
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET bl S8Pover . e [ m— P QF§71T(‘H ~od QFE CPUI MVP | SNS2 P e sk aur DILEEPAIR AUDLO SPKRAMP_R P_OUT 6 50 51
I - N o uss s8_PONER . J— [CD-—SENSE S p—— CPU WP 1 SNS2 N [O>—SkK aur DI EEPAI R AUDI O SPKRAMP_R N _OUT o 50 51
— — = = = — AUD DI FF 1TOl DI EEPAI AUDI O SSMR315_SUB N
T [O—SENSE DI EEPAIR SENSE_1TO1_559 SENSE CPU WP_| SNS1G P a4 57 = AUD DI EE SSMP315 SUB P
i b aor s SENSE_1TQl_559 SENSE CPU MVP_I SNS1G N a5 =D 1TOL DI EEPALR AUDIO SoVP3IS L N
NEm TR ao ano_pamm [O—SENSE_DIFEPAIR SENSE 1TO1 559 SENSE CPU MWP_ISUM R P s D—ADLDEE 1TOL DLEERAI ALDLO
_ = S 1o sed o CPU MVP_ | SUM R N ED—ADDEFF 1TO1_DI EEPAI AUDI O SSWP315_L_P
VEM DATA @0 02w = = ENSE_1TO1_S58 SENSE “ AUD_DI FE 17Ol DIEEPAIR AUDIQ SSM315_R N
_ NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE_DIFEPALR SENSE 1TO1 559 SENSE CPU WP_| SUMG R P m =D = SSVP315 R P
Ve ocs @o oo == SENSE_1TO1_555 SENSE CPUI MVP_1 SUMG R N 2 ED—AD DLFE 1TOl_DIEEPALR ALDLO
— — Lvos ao . ao_P2wm = L EEPALR P CPUI MVP_| SNS P O—ADDFF 1TO1_DI EEPAI AUDI O AUD LO2_N R
[—SEEE QFE—WO]—%C QFE CPULM/P L SNS N ED—AW DIEE 1TOl_DIEEPAIR  AUDIO AUD LR _P_R
S D- SENSE_DI EEPAI R SENSE_1TOl_555 SENSE VCCSASO_CS_P s DAL DIFE ATOL DIEFPAILR. ALDIQ AUD LOL N R
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = QFNSF71TOI ~oed SENSE VOCSASO CS N ED—AR DEE 1TOl DI EEPAI AUDI O AUD LOL P R
— 0 — _ 52
Vem_a0s . 0.09 W 200 ML [ED—SENSE_DIFEPALR SENSE_1TQl_559 SENSE CPU MVP_1 SUMG P 56 57 D—ADDEE 1TOL DI EEPALR AUDIO ﬁug t@ :;l t
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE B SENSE_1TO1_559 SENSE CPU MWP | SUMG N s 57 —ALDFF 1TOL_DI EEPAI AUDLO ng 2 NP
e 720 . 0.00 w00 o [ED—SENSE_DI FEPALR SENSE_1TQ1_559 SENSE I SNS CPU N D PR R PK INL_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE B SENSE_1TOI_559 SENSE | SNS_CPU P DAL DEFE 1TO1_DI EEPAI AUDI O SPKRANP LN
emars . 0.00 Wi 400 ML o DIEEPAIR SENSE_1TO1_559 SENSE I SNS_HDD_N a7 as E>—SBKRAVW IR DL FEPAL R AUDLO oK RAM NRN 639 50 73
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE — SENSE _1TO1_559 SENSE | SNS_HDD P s E—ALDFE DI EEPAI R AUDI O SPKRAM 639 50 73
= B = = | SNS HDD R N AL DEE 1TO1_DI EEPAI AUDI O SPKRAMP_| NSUB_P e
NEm 85D - 0.09 W 00 ML [ED—SENSE_DI EEPAIR SENSE_1TO1_559 SENSE AUD DLEE - 5 SPKRAMP | NSUB N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE B SENSE_1TO1_559 SENSE ] SNS HDD R P = LTOL DI EEPAL AUDL
Pae a5 . , 10 m o [ED—SENSE_DIFEPAIR SENSE_1TQl_559 SENSE I SNS_LCDBKLT_N B
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OU/EUHSQIMS)E O\/ET:RI DE OVERRI DE OVERRIDE SENSE_1TO1_559 SENSE | SNS LCDBKLT P : 4: [ — USB 85D USB £E $g£ S z
Usa_asp o 01w 00 ML [EO—SENSE_DI EEPAIR SENSE_1TO1 559 SENSE I SNS ODD N [ — HUSB- 850 LSk
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TOL 7E§C SENSE | S'\ls O]D P PP3V3 SS
P 27Pas e 0.00 Wi 400 ML [O—SENSE_DI FEPAIR SENSE_1TQl_559 SENSE I SNS_ ODD R N [ — SBE_PQVER PPava o0 67
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = SENSE_1TO1_559 SENSE I SNS ODD R P [ — SB_POWFR 67
K FaE sop e 0.09 W 200 ML o [CO—SENSE_DIFEPALR SENSE_1TQl_559 SENSE I SNS 1V5_S3_N a5 55 a\D
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE =t SENSE_1TQl_559 SENSE I SNS 1V5 S3 P w5 55 GND
[ED—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_P1V8GPU R N J_
B SENSE_1TOl 559 SENSE | SNS P1VBGPU R P =
[ —SENSE_DI EEPAIR SENSE_1TOl 559 SENSE I SNS_AlI RPORT_N 36 45
= SENSE 1TO1 559 SENSE | SNS_AI RPORT_P 36 a5 .
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K90i Board- Specific Spacing & Physical Constraints
BOARD LAYERS BOARD AREAS BARPM | OEREFRR
TOP, 1SL2, 1 SL3, | SL4, | SL5, | SL6, | SL7, | SL8, | SL9, I SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve Gr NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT - Y =50_OHM SE =50_OHM SE 10 WM 0 M om DEFAULT - 0.1 MW > - - BGA BGA PIMM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM CLK * BGA BGA_P2MM
_ BGA_P1MM * =DEFAULT 2 CLK_PCI E * BGA BGA_P2MM

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP BeA_Pzvm N CORFAULT P LK SLow N oA o P

50_OHM_SE TOP, BOTTOM Y 0.110 WM 0.090 WM

50_OHM SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD :STAI\DAFD SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ »
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP- 1-5:1_SPAG NG . 0.15 W ? _ 2X D ELECTR C . 0. 140 W

40OV SE 0P, BOTTOM v 0 170 W 0 170 W S 2: 1_SPACI NG * 0.2 MM ? _ 3X_DI ELECTRI C * 0.210 MM

40_OHM_SE | sLs, 1’514, 15L9,15L10) Y 0.140 MM 0.140 MM =STANDARD =STANDARD =STANDARD 2. 5: 1_SPAG NG . 0.25 W ? § 4X DI ELECTRI C . 0.280 wv

40_CHM SE . v _sT, _sT, _sT, _sT, _sT, N 3: 1_SPACI NG * 0.3 WM ? i 5X_DI ELECTRI C * 0.350 W

4: 1_SPACI NG * 0.4 MM ? 7X_DI ELECTRI C * 0.490 MM

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-

37_OHM SE TCP, BOTTOM Y 0.195 Mv 0.1 M o

37_OHM_SE | sLs, 1'sL4, 1519, 15L10] Y 0.160 MM 0.1 MM =STANDARD =STANDARD =STANDARD

37_OHM SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.2 W o
27P4_OHM SE * Y 0.250 MM 0.2 MM =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP-

55_OHM SE TCP, BOTTOM Y 0.090 Mv 0.090 Mv o
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD :STAl\DARﬁ

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 W
72_OHM DI FF 1SL3, | SL10 Y 0.135 MM 0.135 MM 0.130 MM 0.130 MM
72_OHW DI FF 1SL4, 1 SLY Y 0. 155MM 0.155 MM 0.130 MM 0.130 MM
72_COHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.130 W 0. 130 NM’

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP- PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
85_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 85_DI FF_BGA * =85_OHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
85_0OHM DI FF I'SL3, I SL10 Y 0.095 MM 0.1 MM 0.170 MM 0.170 NM’ 85_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’ o
85_OHM DI FF 1SL4, 1 SLY Y 0.115 MM 0.115 MM 0.170 MM 0.170 MM 85_DI FF_BGA 1SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 W
85_0OHM DI FF TOP, BOTTOM Y 0.130 MM 0.130 MM 0.195 MM 0.195 NM’ NOTE: 85_DI FF_BGA is 85-ohns differential inpedance on outer |ayers and 80-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * % =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 90_DI FF_BGA * ~90_OHMLDI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
90_OHM DI FF I'SL3, I SL10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’ o
90_OHM DI FF ISL4,1SL9 Y 0.105 MM 0.105 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’
90_0OHM DI FF TOP, BOTTOM Y 0.115 MM 0.115 MM 0.210 MM 0. 210 NM’ NOTE: 90_DI FF_BGA is 90-ohns differential inpedance on outer |ayers and 85-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_OHM_ DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF
100_OHM DI FF 1SL3, | SL10 Y 0.074 MM 0.074 MM 0.250 MV 0.250 W 100_DI FF_BGA 1SL3, 1SL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 W
100_OHM DI FF ISL4,1SL9 Y 0.085 MM 0.085 MM 0.250 MM 0. 250 NM’ 100_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’
100_OHM DI FF TOP, BOTTOM Y 0.091 MM 0.091 MM 0.200 MV 0. 200 NM’ NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |ayers and 95-ohnms on inner |ayers.

NOTE: 110_DI FF is 110-ohns differential inpedance on outer |ayers and 105-ohnms on inner |ayers.

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP
110_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAl\DARb o
110_OHM DI FF I SL3, 1 SL10 N 0.070 MM 0.070 MM 0.330 W 0. 330 NM’
110_OHM DI FF I'SL4,1SL9 Y 0.071 MM 0.071 MM 0.300 MM 0. 300 NM’
110_OHM DI FF TOP, BOTTOM Y 0.077 WM 0.077 MM 0.280 MM 0. 280 NM’

NOTE: These are Intel reconmended inpedances for PEG wunused on K90i .

PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
48_OHM SE TCP, BOTTOM Y 0.120 Mu 0.165 Mv o
48_OHM_SE * Y 0.097 MM 0.090 MM =STANDARD =STANDARD :STAI\DARb

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

80_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAI\DARb
80_OHM DI FF I'SL3, I SL10 Y 0.110 MM 0.110 MM 0.170 MM 0.170 NM’
80_OHM DI FF ISL4,1SL9 Y 0.129 MM 0.129 MM 0.170 MM 0.170 NM’
80_OHM DI FF TOP, BOTTOM Y 0.145 W 0.145 MM 0.180 MM 0. 180 NM’
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