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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 NUVMBER BOM NAMVE 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, DORG: SAVBUNG 2GB
639-1999 PCBA, MLB, 1. 6GHZ, SA 4GB, K78 K78_CINPTS, CPU: 1. 6GZ, EEEE: DLDG, DORS: SAVBUNG 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, CPU: 1. 5GHZ, EEEE: DLON, DOR3: SAVBUNG 2GB
639-1985 PCBA, MLB, 1. 5GHZ, SA 4GB, K78 K78_CMNPTS, CPU: 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: SAVGUNG 2GB
639-1984 PCBA, MLB, 1. 4GHZ, SA 4GB, K78 K78_CMNPTS, CPU: 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_QWNPTS
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3

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_SO_LED, VCCI O 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, XDP

K78_DEBUG PVT

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

K78_DEBUG PROCD

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

DDR3: SAVBUNG 4GB

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

DDR3: M CRON_2GB

DRAM_CFQO: H, DRAM_CFGL: L, DRAM_CFG2: L, DRAM_CFG3: 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 NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
335580550 1 EEPROM 32KBI T, 2X3QFN u3690 CRI TI CAL T29ROM BLANK
34170354 1 1C. T29- ROV K78 w3690 CRITI CAL T29ROM PROG
33753997 1 |G, MOU, 328, LPCLL12A, 16KE/ 2KB, HVQEN2S w330 CRITI CAL T29MOU BLANK
34170355 1 1C,T29- MoU, K78 w330 CRITI CAL T29MOU: PROG
33850895 1 | C, SMC, RENESAS, HBS/ 2117RP, 9MM TLP, HF U4900 CRI TI CAL SMC_BLANK.
34170350 1 1 s k78 14900 CRITI CAL SME_PROG
33550809 1 G4 NBIT ST SERIAL DUAL 110 FLASH 956%0. 8 U100 CRITI CAL BOOTROM_BLANK
33550803 1 G4 NBIT ST SERIAL DUAL 110 FLASH 956%0. 8 U100 CRITI CAL BOOTROM_BLANK
34170349 1 ICEF ROM K21 K78 06100 CRITI CAL BOOTROM_PROG

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 Panasonic 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 33784101 AL EARLY 1.4GZ CPU SAVPLES
37650874 37650895 AL FDMD0202S al t to RIKO3EODNS
37651018 37650617 AL FOVB0349 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, GB, 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 U1000 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
33880976 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, SAVBUNG 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 1C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1C, 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
333S0590 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
333S0590 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
[ IRE PP3V3 WAN F (Need 6 TPs) 36
[ IRUE WFI_EVENT L 36 40
- IRE PCIE AP R2D N 26 69
s 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
D IRUE USB BT N 24 36 68
[ IRUE PCIE AP 2R P 16 36 69
[ IRUE PCIE AP D2R N 16 36 69
D IRUE PCl E WAKE L 17 36
D IRUE AP _RESET CONN L 36
o TRE AP_CLKREQ O L 3
- IRE =PP3V3 S3 BT 73
(Need to add 8 GND TPs)
J4501: SATA SSD Connect or
FUNC_TEST
= . PP3V3 SO HDD R (Need 5 TPs) |
- IRE SATA HDD D2R C P 27 68
D TRE SATA HDD D2R C N 27 68
= IRE SATA HDD R2D N 27 68
- 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
[ IRE =PP3V42 G3H ONEW RE 73
- IRE =PP3V3 SO AUDI O 730
D IRE =PP3V3R1V5_SO_AUDI O 7 3
= IRE SYS ONEW RE 39 40
- IRE SMC BC ACOK 39 40 a1
[— IRUE =USB_PWR EN 38 39 61
[ IRE =12C LI O SDA 20 43
o IRE =12C LIO SCL 20 43
- IRE =12C MKEY SCL 39 43
s IRUE =12C M KEY SDA 39 43
= IRE AUD | PHS SW TCH EN 10 39
[ IRUE AUD | P_PERI PHERAL DET 18 39
D IRE AUD 1 2C INT L 18 30
= IRE AUD GPI O 3 39 50
- IRE SPKRAMP | NR N 30 50 73
[ — IRUE SPKRAMP_I NR P 39 50 73
D IRUE USB EXTD N 24 39 68
D IRUE USB EXTD P 24 39 68
o IRE USB_CAMVERA N 18 39 68
- IRE USB_CAMERA P 18 39 68
o IRE HDA_SDOUT 16 39 69
D IRUE HDA BI T CLK 16 39 69
- IRE HDA SDI NO 16 39 60
[ IRUE USB EXTD OC L 24 39
= IRE HDA RST L 16 39 69
- IRE HDA SYNC 16 39 60
(Need to add 5 GND TPs)
runctest  J5715: KB BKLT Connect or
Co—=e KBDLED FB a8
O—=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
[ IRE =PP3V3_S5_LPCPLUS 7 a2
- IRE =PP5V_SO_LPCPLUS 7 a
fa—t IRLE LPC AD<3..0> 16 40 42 69
[— IRUE SPI_ALT MOSI P
- IRE SPI_ALT M SO w2
D IRE LPC FRAME L 16 40 42 69
D IRLE PM CLKRUN L 17 40 42
- IRE SMC TVB 0 a1 a2
o IRE LPCPLUS RESET L 25 42
- IRE SMC_TDO 0 a1 a2
s IRE SMC TRST L 0 a2
=t IRE SMC MDL 0 a2
[— IRE SMC TX L 38 40 a1 a2
= TRE LPC CLK33M LPCPLUS 25 42 69
= IRE SPI ROM USE_M.B 10 a2 40
- IRE SPI_ALT OLK w2
[ IRUE SPI_ALT CS L P
= TRE LPC SERI RQ 16 40 a2
- IRE LPC PVWRDWN L 17 40 42
(- IRUE SMC_TDI 40 41 42
- IRE SMC TCK 20 a1 a2
s IRE SMC_RESET L 40 a1 42 52
=t IRE SMC_NM 0 a2
[— IRE SMC RX L 38 40 a1 a2
= TRE LPCPLUS GPI O 19 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
: IRUE =PP3V42 G3H TPAD
[ — IRUE PP3V3 TPAD CONN
: IRUE USB TPAD CONN P
: IRUE USB TPAD CONN N
[ IRE =12C TPAD_SDA
: IRUE =1 2C TPAD SCL
fa— TRE SMC_ONOFF L
[ TRUE SMC LID
: IRUE SMC TPAD RST L
(Need to add 5 GND TPs)
J6900: DC-In Connector
FUNC_TEST
[ IRE =PP18V5_DCI N CONN
fa— TRE =PP5V_S3 LI O CONN
(Need to add 5 GND TPs)
J6903: Speaker Connect or
FUNC_TEST
[ TRE SPKRAVP_R P_OUT
= TRE (S.\S'ém gug‘ ?Twu TPS)
J6950: Battery Connector
FUNC_TEST
[ TRE PPVBAT G3H CONN
- TRE =SMBUS BATT_SCL
fa— IRE =SMBUS BATT SDA
: IRUE SYS DETECT L
(Need to add 4 GND TPs near
J6950 and 1 for shield)
J9000: Internal DP Connector
FUNC_TEST
[ — IRUE PPVOUT SW LCDBKLT
fa— TRE PP3V3 SW LCD
fa— TRE 12C TCON SDA R
[ — IRUE LED RETURN 6
: IRUE LED RETURN 5
: IRUE LED RETURN 4
[ — IRUE LED RETURN 3
: IRUE LED RETURN 2
: IRUE LED RETURN 1
D IRUE DP_I NT_HPD CONN
fa— IRE DP [ NT_AUX CH C N
D TRE DP_INT_ AUX CH C P
fa— TRE DP_INT_ M._F P<0>
fa— TRE DP_INT M._F N<O>
[ — IRUE DP_INT_ M _F P<1>
fa— TRE DP_INT M. F N<1>
fa— IRE 12C TCON SCL R
(Need to add 5 GND TPs)
M sc Voltages & Control Signals
FUNC_TEST
[ IRE PPBUS G3H
fa— TRE PPVI N SW T29BST
D IRE PPBUS S5 HS COMPUTI NG | SNS
[ TRE PPDCI N G3H
[ TRE PP3V42 G3H
[ IRE PPVRTC G3H
fa— IRE PP5V_S5
fa— TRE PP5V_SUS
s TRE PP3V3 S5
fa— IRE PP3V3 SUS
D TRE PP3V3 S3
s TRE PP1V8 SO
fa— IRE PP3V3 SO
D IRE PP1V5_S3
fa— IRE PP1V5_S3RSO
fa— IRE PP1V5_SO
- IRE PP1V05_S0
fa— IRE PPVTTDDR S3
fa— TRE PPOV75 SO DDRVIT
s IRE PPVCCSA SO_CPU
fa— IRE PP1V05_SUS
D IRE PP15V_T29
s IRE PP3V3 T29
fa— IRE PP1VO5_T29
D IRE PP1V0O5 SO PCH VCCADPLL
fa— IRE PPVCORE SO_CPU
fa— IRE PPVCORE SO_AXG
- IRE PP1V5_S3_CPU VCCDO
fa— IRE PP1V05_ SO _CPU VCCPQE
fa— IRE PP1V8 SO CPU VCCPLL R

a7

a7

40 41 48

a8

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

a1 a8

(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 G\ND TPs)

NC _EDP TXP<IO. . 3> TRUE — TP EDP TX P<0..3> 9
TMARE_BASE=TRUE —
NC _EDP TXN<IO. . 3> TRUE — TP EDP TX N<O..3> 9
TMARE_BASE=TRUE —
NC _EDP AUXFI‘ TRUE — TP EDP AUX P
—MARE. BASE=TRUE =
NC _EDP_AUXN IRE — TP EDP _AUX N
MAKE_BASE=TRUE —_—
NC CPU _THERNDA TRUE — TP CPU THERMDA
MAKE_BASE=TRUE —_—
NC _CPU THERNMDC IRE — 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\CEPBECSE R2D CN<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 i’::(s’NEZTHE NC PCIE_CLK100M PESN
16 _TP_PCIE CLK10OM PESP — e NC PCIE OLKIOOM PESP.
16 _TP_PCIE_CLK100M PESN Lo ettt NC PCIE_OLK100M PESN
16 _IP_PCIE CLK100M PE6P i’::(s’NEZTHE NC PClE_CLK100M PE6P
oreer 16 _TP_PCIE CLKIOOM PE7N — MRERSETRE NC PCIE_CLK10OM PE7N
> = WAke_Base-
17 _TP_CRT 1 G BLUE . NC CRT |G BLUE 16 _TP_PCIE_CLK100M PE7P — e NC_PCI E_CLK100M PE7P.
VAKE_BASE-TRUE
= = TP_Pscc - soc
17 _TP_CRT 1 G GREEN RKE_BASESTRE NC CRT | G GREEN P13 e NC PSOC P1 3
17 _TP_CRT I G RED e BASETRE o Lo 16 __TP_SATA B D2RV e s PpSE—
T WAKE_BASETRUE 16 __TP_SATA B D2RP o SETRE NC SATA B D2RP
VAKE_BASE-TRUE
o e ax . Nc e ax 16 __TP_SATA B R2D ON e NC SATA B R2D ON
CRT I G DOC = CRT I G DOC o =
I G CATA = mememe o - 1o __TP SATA B R2D cP W& BASETRUE e SATA b oD P
CRT 1 G DbC CRT 1 G DDC T NAKE BASETTRE
T MAKE_BASE=TRUE 16 TP_SATA D D2RN — _ NC_SATA D _D2RN
VAKE_BASE-TRUE
17 _TP_CRT I G HSYNC — wme NC CRT 1 G HSYNG 16 TP SATA D D2RP hE NC SATA D D2RP
17 _TP_CRT 1G VSYNC e easeTRE NC_CRT 1 G VSYNG 16 __TP SATA D RPD CN - it NC SATA D R2D ON
— ke BAsETRE 16 __TP_SATA D R2D P e E NC SATA D R2D CP
b SATA £ Dom VAKE_BASE-TRUE
TP_LVDS |G CTRL QLK — me NC LVDS 1 G CTRL_ QLK e [rErE=rrs HC SATA £ L2e
TP LVDS |G CTRL DATA — T \E Lvps 16 cTRL DATA L SAAE IR e NC_SATA E_D2RP
TP_PCH LVDS VBG — e easeTRE NC_PCH LVDS VBG 16 TP SATAE RD ON mE NC SATA E RPD ON
e 16 __TP SATA E R2D CP e 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  rneeeeTRE NC SATA F D2RP
TP_HDA SDI N2 NC HDA SDI N2 16 __ TP SATA F R2D ON M BASETRE NC SATA F R2D ON
TP_HDA SDI NG NC HDA SDI N3 16 __TP SATA F_R2D CP L SETRE NC SATA F_R2D CP
VAKE_BASE-TRUE
TP POl PME L NC POI_PME L
TP PO CLK33M QUTS NC POI_CLK33M QUT3
TP_PCH TP18 — e NC PCH TP18
PRk BAE=TRE
TP _PCH TP17 _— — NC PCH TP17
=k eroeTroe
16 TP CLINK OLK —— NC LI NK OLK TP_PCH TP16 P NC PCH TP16
16 TP_CLI NK _DATA e aseTRE NC_CLINK_DATA _— ELS =R e ——
16 TP _CLINK RESET L = MAKE_BASE=TRUE NC CLI NK RESET L TP _PCH TP14 p— — 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 CLKIOOM PEBP — meeTee NC PCI E_CLK100M PEBP = WEBSETRE
T WAKE_BASETRE
TP_PCH TP10 IRE NC_PCH TP10
PRk BRE=TRE
TP_PCH TPO e NC PCH TPY
s
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
1P Po TP4 NC PCH TP4
PRk BRE=TRE
TP_PCH TP3 I NC PCH TP3
—SE=TOE
TP_PCH TP2 — PCH TP2
=T rC
1P _po TPL = o NC PCH TP
s
IRUE PCH VSS NCTF<15>
== PCH VSS NCTE<1> o = o v s o
me F<17.
CD—== PCH_VSS NCTF<2> 69 = = ©9
me PCH VSS NCTF<5> 0 CoD—== DOH V93 NCTE<192 © 60
= CD—== PCH_VSS NCTF<19> 6 69
IRUE PCH VSS NCTF<21>
== PCH VSS NCTF<9> o = Ep— 0
1mE <25>
D=« PCH VS NCTF<11> . = S o
1mE PCH Vs F<27.
CD—== PCH_VSS NCTF<12> 69 == S8 NCTE<2r> i
CD—== PCH VSS NCTF<29> 60
17 TP_SDVO TVCLKI NN — IRE NC _SDVO _TVCLKI NN
17 TP_SDVO TVCLKI NP Lo et NC_SDVO_TVCLKI NP
VAKE_BASE-TRUE
17 TP_SDVO STALLN — IRE NC _SDVO _STALLN
17 TP _SOVO STALLP. —— eeeTRe e SDvO SIALLD 1 TP _LVDS 1G B CLKN p— LVDS |G B CLKN
MK BASETRE s TP _LVDS |G B CLKP LVDS 1G 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
S pv— T 1 et oo Functional Test / No Test
23 _TP_XDP_PCH OBSFN D<0.. 1> ThESETE NG TP XDP_PCH OBSFN D<0. . 1> ORI NESE:
rav—— BT e e et o 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 CLKOUTFLEXO NOTI CE OF PROPRI ETARY PROPERTY:
VAKE_BASE-TRUE
16 TP _PCH GPI 065 CLKOUTFLEX1 IRE NC _PCH GPI 065 CLKOUTFLEX1 THE | NEFORMATI ON CONTAI NED HEREIN | S THE
VAKE_BASE-TRUE
o rrormios asamee BT corean asamee PR Rl AT e
16 _TP_PCH GPI 067 CLKOUTFLEX3 T WAKEBASETTRE |\ by GPl 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 1.8V/1.5V/1.2V/1.05V Rails
s, _=PPBUS G3H — PPBUS G3H 651 sa =PP3V3 S5 REG = PP3V3 S5 - 673 f
- M N-REGKW DTHE0. 95 M N-RECKW BTHEO. 3 M MAKEL BASE-TRUE T29 Rails (off when no cabl e)

VOLTAGE=12. 8V =PP3V3 S5 XDP 23
MAKE_BASE=TRUE =PP1V8 SO REG — PP1V8 SO

— =PPBUS SO LCDBKLT o =PP3V3 SO P3V3SOFET 0 = PY— = WL W DT & W ° s s _=PP15V_T29 REG = PP15V_T29 .
PPEUS S0 VSENSE - =PP3V3 S3 P3V3S3FET w0 e supply vaTAGET oY
=PPVI N_SW T29BST o as =PP3V3 S5 CPU VOCDOR 2 =PP1V8 SO CPU VCCPLL 1 o

s Si‘iL;.E%IzaasT A =PPVI N_S5_HS COVPUTI NG | SNS R s =PP3V3_S4_SMC a1 =PP1V8 SO PCH VCC DFTERM 18 20 22

as =PPVI N S5 HS COVPUTI NG | SNS

=PPVI N S5 P5VP3V3

— PPBUS S5 HS COVPUTI NG | SNS

54

=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——PP3VS oo PCH VOCIOW

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3_S5_PCH VCC SPI

ss _=PPDDR S3 REG —

=PP1V8_S0_P1V0O5S0LDO

=PP1V8R1V5 SO PCH VCCVRM

=PPVDDI O SO SBCLK

=PP1V8 SO P1V5S0

PP1V5 S3

M N_LI NE_W DTH=0. 8 MM

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

MENRESET 26 MN RECK WDTH-0 2 M
=PPVI N SO CPUAXG s =PP3V3 S5 P3V3SUSFET 0 MEM A 27 28 32 MAKE BASE=TRUE
= =PP3V3 S5 TPAD 1 VEM B — =PP1V05 T29 RIR 2
=PP1 N_CONN — PPDCI N_G3H = 29 30 32 =
- 8V5 DOl = N s =PP3V3_S4_DPAPVRSW 2 P1V5S3RS0_FET 0
M N_NECK_W DTH=0. 25 MV
MAKE. BAseo TR w0 _=PP3V3 SUS FET — PP3V3 SUS . DDRREG LDO -
- _— M N_LI NE_W DTH=0. 50MV VOLTAGE=3. 3V

=PPDCI N S5 CHGR 52 M N_NECK_W DTH=0. 20MM  NMAKE_BASE=TRUE
=PPDCI N S5 VSENSE a4 60 _=PP1V5 S3RSO FET — PP1V5 S3RSO 6 67 1V05 SO LDO

s _=PP3V42 G3H REG

p— PP3V42 G3H

25 _=PPVRTC G3 OUT

=PP3V3 S5 LPCPLUS

=PP3V3_S5_SMC

=PP3Vv42 G3H HALL

=PP3V42 G3H CHGR

——
— =PP3V42 G3H PWRCTL

=PP3V42 G3H SMCUSBMUX

—— =PP3V42 G3H SMBUS SMC BSA

=PP3Vv42 G3H TPAD

=PPVI N S5 SMCVREF

=PPVBAT G3 SYSCLK

=PP3Vv42 G3H ONEW RE

—_— PPVRTC G3H

— M N_LINE_W DTH=0. 2 MM

M N_NECK_W DTH=0. 2 MM

60

=PP3V3 S3 FET —

— =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

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

— =PP3V3 S3 SMBUS SMC A S3

=PP3V3 S3 SMBUS SMC MGMI

p——PP3Vs S5 SVBLLS SMe A S8

16 17 18 19

s _=PP1V5 SO REG —

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=1. 5V
MAKE_BASE=TRUE

=PP1V5 S3 CPU VCCDDR

=PP1V5_S3RS0_VMON

PP1V5 SO

=PP3V3R1V5 SO0 AUDI O

=PP3V3R1V5 SO0 PCH VCCSUSHDA

ss _=PPVIT SO DDR LDO —

10 12 15 26

61

57

— =PP3V3 S3 BT s 36 55 31 _=PPVIT_S3 DDR BUF — PPVTTDDR S3 .
— — M N LI NE_W DTH=0. 3 MM
M N_NECK_W DTH=0.2 MV
— VClTAlI:O_75V
— =PP3V3 S3 MEMRESET 2 VAR Sast

so _=PP1V05_S0_1 DO

=PPVCORE SO CPU REG

PP1VO5 SO _PCH VCCADPLL
MV

=PP1V05 SO0 PCH VCCADPLL

Chi pset " VCor

e" Rails

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

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=1. 05V

MAKE_BASE=TRUE

RRKE_BASE=TRUE HLE o2 Ve o 17 m __—PPVCORE SO_CPU VOCAXG 01215
—  =PPVRTC G3 PCH 16 17 20 USB RESET 24 MAKE_BASE=TRUE —— =PPGFXVCORE SO VSENSE s
- VREFMVRGN a =PPOV75 SO MEM VIT A 32 —
5V Rail s W.AN 36 =:P0vT75$050VTNTEg|L VIT B a2
=PP5V_S5_LDO — PP5V_S5 VLANI SNS s =PPVT AVP 26
o = W N LI NE WETFED § WV ° BVON | SNS ., 15 12 _=PP1VE_S3 CPU VOCDQ — PP1V5 S3_CPU VCCDQ .
M N_NECK_W DTH=0. 2 MM s — MN_LINE_WDTH=0. 6 MM
VAKE BASE-TRUE PCH GPI O 1619 M NREGKW DTHEO' 3 W

60 _=PP5V_SUS FET

=PP5V_S5 P1V5DDRFET

=PP5V_S5 P5VSUSFET

=PP5V_S5 TPAD

—_— PP5V_SUS

s« _=PP5V_S3 REG

— M N_LI NE_W DTH=0. 50NMM
M N_NECK_W DTH=0. 20MM

— =PP5V_SUS PCH

—_— PP5V_S3

s _=PP5V_S0_FET

— M N_LINE_W DTH=0. 5 nm
M N_NECK_W DTH=0. 2 nm

VOLTAGE=5V.

MAKE_BASE=TRUE

=PP5V_S3 AUDI O AMP

—_ =PP5V_S3_DDRREG

=PP5V_S3 MEMRESET

=PP5V_S3_P5VSOFET

=PP5V_S3 RTUSB

=PP5V_S3 LI O CONN

— PP5V_SO

— M N_LT NE_W DTH=0.
M N_NECK_W DTH=0.

VOLTAGE=5V.

MAKE_BASE=TRUE

— =PP5V SO BKL

W
2w

=PP5V_S0_CPUI WP

60

=PP3V3 SO FET —

=PP3V3 S3 1V5S3| SNS

=PP3V3 S3 DBGLEDS

PP3V3 SO

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

=PP3V3 SO BKL VDDl O

— =PP3V3 SO HS COWPUTI NG | SNS

=PP3V3 SO CPUTHMSBNS

P AV EL
P3V3 SO _DP DDC

=PP3V3 S0 FAN

=PP3V3 SO P3V3T29FET

=PP3V3_S0_P1V8S0

=PP3V3 S0 PCH

=PP3V3 SO0 PCH GPI O

=PP3V3 SO PCH VCC3 3 CLK

=PP3V3_S0_PCH VCC3_3_GPI O

=PP3V3 SO PCH VCC3 3 HVCMOS

=PP3V3 SO PCH VCC3 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 SO _SMC

=PP3V3_S0_HDD

=PP3V3 SO P1V5S0

=PP3V3 SO T29PWRCTL

=PP3V3 SO DPSDRVA

=PP3V3 SO P1V05S0LDO

as

16 17 19

ss _=PPVCCSA SO REG —

PPVCCSA SO _CPU

s0 _=PP1V05 SUS LDO =

PP1V05 SUS

ss _=PPCPUVCCI O SO_REG p—

N_LINE_WDTH=0. 4 MM
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 VCCl O

PCH VCCI O PCl E

PCH VCCI O SATA

PCH VCCASW

PCH VCCl O USB

=PP1V05_S0_PCH VCC CORE

=PP1V05 VMON

=PP1V05 PCH VCCl O CLK

=PPVCCI O SO_CPUI MVP

PCH VCCDI FECLK

PCH VCCSSC

PCH V_PRCC | O

PCH VCCl O PLLUSB

PCH VCC DM

318131818 (8

PCH VCCI O PLLFDI

S0 _PCH VCCDM _FDI

=PPVCCI O SO_XDP

=PPVCCI O SO _SMC

=PP1V05 S0 P1VO5T29FET

14 12

12 15

14 12

20

910 12 14

16 22

20 22

17

16 20 22

20 22

20 22

20 22

=PP1V05_S0_CPU_VCCPQE —

MAKE_BASE=TRUE

PP1V0O5_S0_CPU VCCPQE

=PP1V8 SO CPU VCCPLL R —

PP1V8 SO CPU VCCPLL R

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

%c VASTER=K91 M.B
T

SYNC _DATE=05/ 15/ 2010
—

= = s .
p——=LISV 50 CPUVOCT O8O 5 —  =PP3V3 SO | WPISNS s Power Al i ases
=PP5V_S0 FAN o a7 _PPaVa SO XDP - __, 71
— =PPSV S0 1PCPILUS 6 a2 =PP3V3_S0_T291 2C . Appl e I nc. -
=PP5V_SO VCCSA £ =PP3V3 S0 BKLTI SNS a5 ® ’ . 0
= =iV S0 o = =PP3V3 SO_SYSCLKGEN 2 . 5.
y— =PPSY SO VMM o NOTI CE OF PROPRI ETARY PROPERTY:
=PP5V_S0 KBDLED
* PRI ETARY | PP e ONERRPE R OVPUTER. | NG
THE POSESSOR AGREES TO THE FOLLOW NG
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4

3

2

CPU Heat Sink Munting Bosses

Z0913
STDOFF- 4. 50D1. 8H SM

@ :

Z0910
STDOFF- 4. 50D1. 8H SM

-©

Z0911
STDOFF- 4. 50D1. 8H SM

Z0912
STDOFF- 4. 50D1. 8H SM

4x 860-1327 l

X21 Boss

Z0905 Z0914
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
SHOP1 SL0902
1 . TH- NSP
SL- 1. 1X0. 4- 1. 4x0. 7 _,_—O
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> a

T29 DP Ports

69 17 TP _DP |G C HPD

=PEG R2D C N<3..0>

VAKE_BASE=TRUE

PEG R2D C N<3..0> PCl E T29

R2D C N<3..0> .

60 17 1P DP 1G C MP<3..0>

DP_T29SNKO

HPD

MAKE_BASE=TRUE hb 129 SNKO

M._C P<3..0>

MAKE_BASE=TRUE

11

o _=PEG D2R P<3..0> ss — PEG D2R P<3..0> MWE_BASESTRE by E T29 D2R P<3.. 0> 360 17 _TP DP 1G C MN<3..0> —_ DP T29SNKO M. C N<3..0>
s _=PEG D2R N<3..0> o6 PEG D2R N<3..0> MKE_BASESTRUE pOj E 729 D2R N<3.. 0> 3360 17 _TP DP 1G C AUXP —  VAKEBASETTRE D T29SNKO AUXCH C P
MAKE_BASE=TRLE 17 _TP_DP_1G C AUXN — MEBASSTRED T29SNKO AUXCH C N
——  MAKE_BASE=TRUE
TP DP 1G D HPD — DP 1G D HPD
CPU signal s &7 =PP3V3 DP poc v —— WAKE_BASE-TRUE
1
1 1 1 1 R0909
6 _NVEMIT EN __ —DDRVTT EN 26 55 R0920°| R0921"| R0922"| R0923 100K
VAKE_BASESTRUE = 2. 2K 2.2K 2. 2K 2. 2K% %
5% 5% 5% 50 1/ 200
DP EXTA M. C P<3..0> e — DP IG M P<3..0> — TP DPIGB MP<3..0> - 20w 20w 20w 20w 201,
MAKE_BASE=TRUE - _— 201 2 201 2 201 2 201 2
DP EXTA M. C N<3..0>6s — DP 1G M N<3..0> — TP DPIGB MN3..0> .
MAKE_BASE=TRUE - -
= TP DP IG C CTRL OK — DP 1G C QTRL CLK =
DP_EXTA_AUX P — DP 1 G AUX P — DPIGBAUXP o = = =
A & = G AUX CH = RAY w7 ., TP DP |G C CTRL DATA — MKEBASETREpp |G c ¢TRL DATA
DP_EXTA AUXCH C N s — DP 1GAUX CH N — DPI1GB AUXN 17 ;7 TP DP IGDCIRL OLK ——  MAKEBASESTRERS | G D CTRL CLK
MAKE_BASE=TRUE - _— _— MAKE_BASE=TRUE
- TP_DP |G D CTRL_DATA j— = DP_IG D CTRL_DATA :
v = LVDS Al i ases
s _TP_LVDS |G B CLKP — LVDS IGB QK P o
PCl E_EXCARD D2R N NC PClI E_EXCARD D2RN =PP3V3 SQ DP DDC MAKE_BASESTRLE -
16 o7
TP_LVDS |G B_CLKN — LVDS IG B OLK N
16 __PCI E EXCARD D2R P NC PCl E_EXCARD D2RP ° NAKE*EASE:TMG a — 6B al °e
16 __PCIE EXCARD R2D C N MK BASESTRE NC PCl E EXCARD R2D CN R0924!| R0925! NC LVDS |G B DATAP<0..3> — LVDS |G B DATA P<0..3> -
16 __PCIE EXCARD R2D C P TRAE BASETRE NC POl E_EXCARD R2D CP 2. 2K 2.2K VAKE_BASE-TRUE NOTEST=TRE ™
VAKE BASE=TRUE 500 S0 NC LVDS |G B DATAN<O..3> — LVDS I G B DATA N<O..3> o
69 16 _PCI E_CLK100M EXCARD N TRUE NC PCl E CLK100M EXCARDN 1/ 20w 1/ 20w MAKE_BASE=TRUE NO_TEST=TRUE ——
60 16 __PCI E CLK100M EXCARD P MAUE BASE-TRE NC PCl E CLK100M EXCARDP 201, 2015 NC LVDS | G A DATAP<3> — LVDS |G A DATA P<3> o
—— MAKE_BASE=TRUE VAKE_BASE=TRUE NO_TEST=TRUE ——
ss _DP_EXTA DDC CLK — DP1GB DDC @K 1 NC LVDS | G A DATAN<3> — LVDS |G A DATA N<3> o
MAKE_BASE=TRUE — MAKE_BASE=TI NO_TEST=TRUE ——
s _DP_EXTA DDC DATA — DP |G B DDC DATA 1 65 _LCD BKLT PWM — LVDS |G BKL PWM 1
VAKE_BASE=TRUE — E_BASE=TRUE —
s _DP_EXTA HPD — DPIGB HPD 1 s LCD 1 G PR EN — LVDS |G PANEL PWR 1
VAKE_BASE=TRUE — MAKE_BASE=TRUE —
60 16 __PEG CLK100M P — NC _PEG CLK100MP R0908" s _LCD BKLT EN — LVDS 1G BKL ON It
o0 16 __PEG CLK100M N — VWWEBASETRE NG PEG CLKI0OMN 100K VAKE_BASESTRUE
——  NAKE_BASE=TRUE N zg\.}/?/ SATA Al .
TP_PCH CLKOUT DPN —_— DPLL_REF CLK N —_— DPLL_REF _CLKN 10 66 201 I ases
= meeTRE = 2| crRTicAL d SATA CDD Si gnal
TP_PCH CLKOUT DPP — DPLL_REF CLK P — DPLL_REF _CLKP 10 66 R0910 Unuse i gnal s
VAKE_BASE=TRUE = 0.01 o 16 [TR)—SATA CDD R2D C P — NC SATA ODD R2DCP
MEM A CLK P<1> — TP_MEM A CLKP<1> W SATA oD C N - "":\Eﬁs‘fiju o NO_TEST=TRUE
MEM A CLK N<1> wAKE,:s;,TM TP MEM A CLKN<1> o5 PPBUBSAS SW LCDBKLT PWR —  PPBUS SWBKL 68 16 TR = AKE BASESTRE NG TEST=TROE
VAKE_BASE=TRUE VAKE_ BASE=TRUE — WM N.LINE WDIH-0.5
MVEM A _CKE<1> — NC MEM A CKE<1> = 3 i f
VAKE BASESTRUE VaTacets ov o M o 16 SATA CDD D2R P — NC SATA CDD D2RP
L
MEM A CS L<1> _ NC MEM A CS L<1> 73 45 | SNS LCDBKLT P MAKE_BASE=TRUE —— WAKE_BASE-TRUE NO_TEST=TRUE
MEM A QDT<1> MAKE_BASE-TRLE NC MEM A QDT<1> —  =PPBUS SWBKL o5 o0 16 (OOT}—SATA CDD D2R N — NC SATA ODD D2RN
MEM B CLK P<1> MAKE_BASE=TRUE TP_MEM B_CLKP<1> 73 45 (OO} | SNS LCDBKLT N — —— WAKE_BASE=TRUE NO_TEST=TRUE
MEM B CLK N<1> MAKE_BASE-TRUE TP_MEM B CLKN<1>
MAKE_BASE=TRUE
MEM B CKE<1> - NC VEM B CKE<1> NC_USB HUBL OCS4 — =USB HUBL OCS4 B
MEM B CKE<L R BT M B KL e SR = “ UNUSED SDCARD USB Al i ases
MEM B ODT<1> VAKE_BASE=TRUE NG MEM B ODT<1> NC USB HUB2 OCs4 — =USB HUB2 OCS4 24 o, TPP3V3_S3_USB HUB
MEM A A<15> MAKE_BASE-TRLE TP _MEM A A<15> B )
VEM B A<15> NAKE_BASE=TRUE TP MEM B A<15> T29_A BI AS caps R0901 R0902

VAKE_BASE=TRUE

T29BST: N
R0960
35 7 _=PPVI N_SW T29BST 1,\/</\/z =PP15V _T29 REG 738
w0
ow
6 65 _T29 A BI AS Ms”
C0960 *
0. 01UF
b
X5R 2
so1
= T29_A BI AS caps
S GNAL_ oL ENPTY
R0931
s aT29 A BIAS R AR 2 T29 A BIAS REDPO
20w 1 00901
Py 0. 01UF
0 10%
10% ) GuaL_ncoeL-enpTy
2 X5R

S GNAL_NDDEL=EMPTY

1ov _
2 ysR S GNAL_MODEL=EMPTY
201

S| GWAL_WODEL=ENPTY,
RO

51

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

201
10% § cuse_wcoeL-mveTy
2
b
5o

S GNAL_NODEL=ENPTY
934
L5

6a 5 T29 A BIAS R 2 _TQ9 A BIAS R2DN1 63
uzow 1 C0904
- 0. 01UF

201
10%
1oV
X5R
201

SI GNAL_NDDEL=EMPTY

S| GNAL_MODEL=EMPTY
R0926
51

sas 129 A BIAS R 1 2 129 A BIAS D2RP1 64
550
120w 1 CD906
o 0. 01UF

201

T 9% siavaL_mooeL=EMPTY
, 1oV -

201

SI GNAL_MODEL=EMPTY =
R0927
51

sas 129 A BIAS R 1 2 129 A BI AS D2RN1 64
550
20w 1 cp907
o 0. 01UF

201
—_— o0

10v
2 jon SIGNAL_=EMPTY
201

DP_A BI AS caps

s DPABIAS P 2 s DPABIAS P

0962 *

0

i
100 — o
i i
R R

o
o
P
c
ul

|
1

ss _DP_ABIAS N 2 s DP_A BIAS N 0

10K
5%
1/ 20W

10K
5%
1/ 20w

5201

68 24

68 24

Unused PGOCD si gnal

P1

TP_P1
MAKE_BASE=TRUE

TP_DDRREG PGOOD

ODDRREG PGOOD

VAKE_BASE=TRUE

T29 JTAG

R0990

23 19 [T JTAG | SP_TCK
VAKE_BASE=TRUE

506

JTAG T29 TCK R 1 A N A 2 JTAG T29 TCK oo =

sowcmearny |, oo sawwasaen|, oo . i — smc e i .
—— 0. 01UF 0. 01UF o - BASE=TI — " oD
T 1o% 10% JTAG | SP_TDO — JTAG T29 TDO
4 2 jew * e srsestre = < =
by by
H Y| TER=K91 B Y| DATE=! 15/ 201
T29 AI i ases ISNC:\:Ait 91 M. SYNC 05/ 15/ 2014
Unused USB ports Si gnal Ali ases
24 8 7 =PP3V3 S3 USB HUB T G
051-8871
RO915!| |*Ro916 d} Appl e I nc. ol
10K 10K ® 2 5 0
550 556 . 5.
NO STUFF Y3 o NOTI CE OF PROPRI ETARY PROPERTY:
20, ],
o0 o M,_Mgszz s USB T20A N 26 8 e PR AN RAE ST 1 ne
55 63 129 ARSVDP R09181203 EAVAV, - USB T29A P 24 68 | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 9 OF 109
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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
e CPU_PEG COVP 1,242 . =PP1V05_SO_CPU VCCIO 4 4 s TN
o DM _S2N N<O> 5  MJpw Rx o0 U1000 PEG | covPI |G e o 22 o oy PU_CFG<0> BSO |crG 0 U1000 RsvD_28| BE7 CPU_MEM VREFDO A,
o6 17 2N _N<1> P6 | DM _RX_1* SANDY- BRI DGE PEG | covpd_GL i o 23 5 oy CPU_CEG<1> 51 |org 1 BGA RevD_29| B ¢
o 17 DM _S2N_N<2> PL] DM _RX_2* MOBI '—E‘GEC' 35W  peg roaved G o o 23 0y CPU_CFG<2> B54 |crg 2 S RSVD 30
o m DM SN NS3> 0PI ow _rcar =N o X b2 g =PEG DPR NEO> o, oy QPU_CEGS3> 23 lerc s y s SN Y oS
D o6 17 DM _S2N_P<0> N8 | pv _RX 0 PEG RX_1*|yJ21 =PEG D2R N<1> . o0 250 TR CPU CFG<5> ) PG 4 @ RrsvD 32| L5 \c
o 17 DM _S2N _P<1> P7 | DM _RX 1 PEG_RX_2*|5B22 =PEG D2R N<2> s o D s CFG<6> i e Z O RSVD733j§NC
o 17 DM _S2N P<2> P3| om _Rx_2 PEG RX_3*[;D21 =PEG D2R N<3> . = MD—= o= r s VTR P N
o 17 DM _S2N_P<3> - P11l | DM _RX 3 PEG RX_4* [;AL9 =PEG D2R N<4> . s 23 9 [T N < RSVD_34
- PEG RX_5* |yD17 —PEG_D2R_N<5> . o6 23 [y PU_CFG<8> CFG 8 5 - RSVD_35 NC
66 17 DM _N2S N<O> K14 DM _Tx 0* w6k LB14 = o6 2 Oy CPU_CFG<9> 51 |crG 9 @ RsvD_36| Y3 Ne
. DM _N2S N<1> M o T 10 PEG RX_6 PEG D2R Nee> ; CPU_CFG<10> K49 |crG, 10 % 8 ReVD_37
o 7 _TX PEG RX_7* ;D13 =PEG D2R_N<7> . =PPVOORE_SO0_CPU 7 12 1 o 2 D> = » NC
o @m-OM _N2S N<2> o ~  Mdpw_Tx 2 Pai1 —PEG D2R N< == o 22 ry—CPU_CFG<11> K53 |cFG 11 RSVD_38
N2S_N<3> R DM _TX 3* z PEG RX 8* ML g =PEG D2R N<B8> oo CPU_CFG<12> F53 |orG 12
o1 oM _N2S N<3> o,  RADM_TX: PEG RX_o* [BL0 —PEG D2R N<9> . N o 23 [T Pu-Ee=12> = S | RSVD, 39 ?\IC
o 17 N2S_P<0> K3 | DM _TX 0 PEG RX_10* ,G8 =PEG D2R N<10> . ri064t|  |'Ri070 2 MD— =S e 14> T el RSVDJoﬁg
o6 17 DM _N2S P<1> M| DM _TX 1 PEG RX_11* 3A8 =PEG D2R N<11> . 49.9 49.9 o0 22 [T CPU CFG<15> =3 CFG 14
@ 2 DM _N2S_P<2> P4 | om _Tx_2 PEG_RX_12+}85 =PEG D2R N<12> . i oo e D Croe16> N i i 7
o 17 DM _N2S P<3> T3 | v _TX 3 PEG RX_13* [,18 =PEG D2R N<13> . 20 )m =0 D CcFa 16 RSVD_42 ﬁ
Ap—————————— - PR A ———em—— === (N 23 CPU CFG<17> L53 |crG 17 RSVD_ 43| AM
PEG_ RX_14* 5 =PEG DIR Neld> ° PLACE_NEAR=ULO0O. H45: 50. 8MM E B RSVD_44| AR ~ r—
o 17 EDL_DATA NeD> o Fo10_T 07 PEG RX 15K gu =PEG D2R N<15> e PLACE S CE-BoTTaM CPU_VCC VAL SENSE P o3 voc VAL sense D, 45| 159
o FD DATA N2> W o o Tx 2- ” PEG R 0| K22 =PEG D2?R P<0> . il Vm/éjofs CPU VCC VAL SENSE N =43 |vss VAL sense - NC
o @m—EDL_DATA N<2> o,  WarDio T = - =
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1/ P MEAR-LI000. 53 12,70 AD2_| EDP_| COMPO 5 PEG TX_7*|yF17 =PE D N<7> o RSVD_23 DC_TEST BE3| BE3
w AF3_| EDP_COMPI O & PEG TX_8* Zi;‘ =EEg gg g mgz 6 RSVD_24 DC_TEST_BGL :‘; ) DC _C4 _BE1_BGL
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we DP_INT_M_N<1> ACH EDPiTxil* o] PEG TX_ 14* Do =PEG R2D C N<14> 6 NOTE: Intel is investigating future processor VREF_DQ generation to replace ML and M.
W EDP TX 2* o PEGiTX715*%S This woul d require routing processor signal balls BE7 and BG7 for Sandy Bridge 2-core
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w e DP LNT P<0> AcL | epp Tx 0 'E'é PEG TX_1| A23 =PEG R2D C P<1> 8 NOSTUFF
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A 0> AGS [sa po o UI1000 SA_CK_o|_AU36 MEM A_CLK P<0> 27 28 32
zv@%ﬁ;ﬁ‘m SA DQ 1 (3 EéF 9 SA_CK_0* |5AV36 M A K_N<O> 27 28 a2
zvmw SA DQ 2
aqEy MEMA D3> o g A6 oA bas § 2 SAOEoAE M A_CKE<0> 2720 5
S MEMA OGS ee milaes Do Aocisme NEMA CLK P<l> o o
ey NEM A_DO<6> » A8 | s o 6 £ SA CK 1 (A0 g NMEM A CLK N<1> momy s o
n@-NEM A DOS7> o g  AT7ISADQ7 S SA CKE 11 BB26 g NMEM A CKE<1> momysor
vy MEM A DO<8> o g ARillsangs 8-
2@ NMEM A DQ<O> oy  AP6IsapQo g § SA_CS_0* |4BB40 MEM A CS L<0> 27 28 22
vy NEM A DO<10> o g AW |sa pQ 10 SACS 1*(BAL g NEMA CS L<1> mmys«
vgey MEM A DOS11> oy AVO | sa Do 11
2@ VEM A _DO<12> gy ARG | sA DQ 12 SA_ODT_0|_AY40 M A T<0> 27 28 32
vy NEM A DO<13> o g  AP8IsA pQ 13 sacor1l BML g MEM A ODT<1> (omyser
vy NEM A DO<14> o g  ATIS|sp pQ 14
a@-NEM A DOX15> oy  AULS IsA DQ 15 SA DOS 0% |5AL11 MVEM A N<O> 276
vy NEM A DO<16> oy  BC7IsA DQ 16 SA_DQS_1* |4ARB MEM A N<1> 27 67
zv@Mﬁi SA DQ 17 SA_DQS_2*|5AVL1 MEM A N<2> 27 67
a@--NMEM A DOX18> oy  BAIS|sA DQ 18 SA DOS 3+ |[,AT17 MVEM A N<3> 27 6
vy NEM A DO<19> o g  BBLLIsA pQ 19 SA_DQS_4* [5AV45 MEM A N<4> 2 67
n@--NEM A DO<20> o g  BA7|sp pQ 20 SA_DQS_5* [yAY51 MEM A N<5> 28 67
vy NEM A DO<21> o g  BA9IsspQo21 SA_DQS_6* [5ATSS MEM A N<6> 2 67
ny- MEM A DO<22> o o B89 | sa pQ 22 < SA_DGs_7+ [4AKSS5 VEM A N<7> 26
ooy MEM A DO<23> g AY13 | sa_pQ 23 i
vy NEM A DQ<24> o g AV14 | sp DQ 24 SA_DQs_o| AJ11 MEM A P<0> 27 67
vy NEM A DO<25> o g AR |sA pQ 25 SA_DQs_1| ARLO MEM A P<1> 27 o
n@-NEM A DO<26> g g AY17 | SA DQ 26 > SA_DQs_2| AY11 MEM A P<2> 27 67
n@MEM A DO<27> o g  ARIO|sa pg 27 é SA_DQS_3| AUL? MVEM A P<3> .
n@-NEM A DO<28> o g BAl4 | sp DQ 28 i SA_DQs_a| AWS MEM A P<4> 28 67
D MEM A_DQ<29> gy AUL4 | spA DQ 29 SA_DQs_5| AV51 MEM A P<5> 26 67
a@-NEM A DO<30> gy  BBI4|sA DQ 30 SA_DQs_6| AT56 MEM A P<6> 20 67
n@-NVEM A DQ<31> o g  BBI7|sA pQ 31 SA_DQs_7| AKS4 MEM A P<7> 2 67
zza@w SA_DQ 32
wey-NVEM A DO<33> o g  ARIS|sa pQ 33 SA_MA 0| BS35 MEM A_A<0> 27 28 32
zs@w SA DQ 34 SA_MA_1| BB34 M A_A<1> 27 28 a2
wegy-NEM A DO<35> o g B8 |sp pq 35 SA_MA_2| BE35 MVEM A_A<2> 27 20 a2
wEy-NVEM A DO<36> g g  BAS|sp pq 36 SA_MA_3| BD35 MEM A_A<3> 27 20 a2
w@ry-NEM A DOS37> gy,  ARIS5 |sp DQ 37 SA_MA_4| AT34 MEM A_A<4> 27 20 52
wegy-NVEM A DO<38> o g  AT48 | s pQ 38 SA_MA 5| AU34 MEM A_A<5> 27 28 32
w@-NVEM A DO<39> o g,  AY48 |sa pQ 39 SA_MA_e| BB32 MVEM A _A<6> 27 20 a2
@ NVEM A DO<40> oy  BA49 | sp DQ 40 SA_MA_7| AT32 MVEM A_A<7> 27 20 a2
zza@w SA DQ 41 SA_MA_8| AY32 MEM A_A<8> 27 28 a2
zs@w SA_DQ 42 SA_MA_9| AV32 MEM A_A<9> 27 28 a2
zza@w SA DQ 43 SA_MA_10| BE37 MEM A_A<10> 27 28 a2
zza@w SA_DQ 44 SA_MA_11| BA30 MEM A A<11> 27 28 32
B VEM A DQ<45> —> AU49 | sp DQ 45 SA_MA_12| BC30 M A A<12> 27 28 32
@ NVEM A DO<46> oy  BAS3|sa DO 46 SA_Ma_13| A1 MEM A_A<13> 2o
zza@w SA_DQ 47 SA_MA_14| AY28 MEM A A<14> 27 28 a2
e MEM A DQ<48> =0 BA55 | sA DQ 48 SA MA 15| A6 > NVEM A A<15> oD ¢ o
2B MEM A DQ<49> o= AV56 | sp DQ 49
zza@w SA_DQ 50
wEy-NEM A DO<S1> o g  APS3|sp pQ 51
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zza@w SA_DQ 54
zza@w SA_DQ 55
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zza@w SA_DQ 57
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27 @M SA BS 1
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B 0> L4 [ sB DQ 0 uU1000 SB_CK_o| BA34 MEM B_CLK_P<0> 29 30 32 o7
o EQEM“A SB DQ 1 BGA SB_CK_0* (yAY34 M B K_N<O> 29 30 32 67
67 29@&5&“—“\5 SB_DQ 2 (4 OF_9)
o gy NEM B DO<3> o g ARA SEL£3 g 2 SB_OKE 0| AR22 M _B_CKE<0> 20 30 22 o7
o e e g 75 s8_a 1| BAS6 NEM B CLK P<1> .o
. ze@—m%“w B D06 6 SB CK 1*(,BB36 g MNEM B CLK N<1> oom s o
o o@Dy NVEM B DOS7> o g  ARLISB Q7 5‘ il SBLoKE_1[ BF27 o NEM B CKE<1> myoe
ooy MEMB DOB> oo  Aklsgpos 2z
67 EQ@M“—AU SB_DQ 9 % é SB_CS_0* |,BE41 VEM B_CS L<0> 20 30 32 67
67 ”mw SB_DQ 10 SB_CS_1* %@ 8 67
67 QQ@M“_W SB_ DQ 11
o7 20y VEM B _DOQ12> g  AUS IS pQ 12 SB_ODT_ 0| AT43 M B T<0> 20 30 32 67
7 29@&5&“—“:8 SB_DQ 13 SBﬁCDTil% s o7
67 QQ@M‘.‘_AYZ SB_DQ 14 o0
o @y VEM B DO<15> oy — BASIsp pQ 15 3 SB_DQS_0* |5AL3 MVEM B N<O0> 20 67
67 29@&5&“—58 SB_DQ 16 w SB_DQS_1* [5AV3 MEM B N<1> 20 67
o 0@ VEM B DOS17> oy B9 lsp po 17 4 SB DQs_2*[yBGL1 MVEM B N<2> 20 67
o @y VEM B DO<18> oy  BDI3|sp pQ 18 SB_DQs_3* [xBDL7 MVEM B N<3> 20 o7
67 EQEM“LH SB_DQ 19 § SB_DQS_4* |5BGB1 NMEM B N<4> 30 67
o gy MEM B DO<20> o g  BF8|sp pg 20 SB_DQs_5* |5 BAS9 MEM B N<5> 20 67
o @ VEM B DQ<21> oy  BDIO|sp pQ 21 > SB_DQs_6* [(AT60 MVEM B N<6> 20 67
67 29@&5&“& SB_DQ 22 SB_DQS_7* [,AK59 MEM B N<7> 30 67
67 29@@_&_&“& SB_DQ 23
o @ VEM B DQ<24> oy  BFI6|sp pQ 24 E sB Das o AV MVEM B P<0> 20 67
67 zgmw SB_DQ 25 SB_DGs_1| AVl NMEM B P<1> 20 67
o7 0@y VEM B DQ<26> o g  BFIB|sp pQ 26 SB_DQs_2| BEL1 MEM B P<2> 20 67
o @y VEM B _DQ<27> oy  BE21|sp pg 27 sB_DQs_3| BDL8 MEM B P<3> 20 o7
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67 aomw SB_DQ 47 SBﬁmflA%@ 29 30 32 67
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141297

=PPVCORE_S0_CPU

OM T_TABLE
ORIT CAL =PP1V05_S0_CPU_VCCl O
(NOT control | ed by VOO O SEL)
A26 |voc 1 uU1000 veal o 1| AF46 Fixed at 1.05v
A29 |veg 2 BGA Vool o 3| A48
A31 lvee 3 (6 OF 9) veal o _af AGs0
A34 |vec 4 2 voa o 5| AL
A35 lvee s 9 vea o 6| AIL7
A38 lvec 6 7o vea o 7| AJ2L
A39 lvee 7 [\ veal o gl AI25
A42 lyee 8 > | veal o of AJ43
C26 |vee o g1~ veal o 10 _AJ47
€7 |vee 10 g g Vool 0 11| AKS0
32 |vee 11 vea 0 12| AKS1
34 |vee 12 vea o 13| AL14
R7 |vec 13 veal o_14| AL1S
R9 |vec 14 vcol o 15| _AL16
42 lyee 15 vea o 16| AL20
D27 |yec 16 veal o 17| AL22
D32 |voc 17 vea o 18| AL26
D34 |vec 18 veal O 19 AL45S
D37 |vee 19 veal o_20) AL48
D39 |vec 20 vea o 21| AMLE
D42 |voc 21 vea 0 22| AMLT
E26 |voc 22 vea o 23| AMel
E28 |vce 23 veal Q24| AWA3
E32 |vec 24 veal O 25| AMAT
E34 |vec 25 vea 0 26| AN20
E37 lvec 26 Voo o 27| A2
E38 |voc 27 vcaol o 28| ANS
F25 |vec 28 § veal 0 29| AN48
F26 |\oo 2
28 0C 29 a VCCl O_30[ AAL4
\Vce 30 z AALS
F32 lyoo a1 < veal O 31
F34 lyoe a2 a Vel O 32| ABL7
27 = o Vool O 33|_AB20
\vce 33 AC13
a8 vea 0 34
\VCC 34 AD16
Fa2 |voe 5 VCal 0 35
a2 = VvCal O 36| _ADL8
\VCC_36 AD21
25 oo a7 > vea 0 37
F26 |yoo a8 i Vel O 38| AEL4
28 e 2 voa O 39| AELS
\vee_39 AF16
29 Jvee 40 Veal 0_40
B2 = VCCl O 41| AF18
VOC_41 AF20
24 veal O 42
vee 42 AGLS
85 |vee a3 VCCI O 4
87 = Vel O_44] AGL6
VCC_44 AGL7
T Vel 0_45 _
18 Juco 45 vou o adAczo =PP3V3_S0_CPU_VCCl O SEL |
\VeC_46 i arver
vCCl 47
325 |yoc_a7 Vgl 8—48 NI R1320* =PP1VQ5_SO0_CPU VCC O 5 10 12 1
J26 lvec 48 = o A5 10K
J28 . VCCI O_49 5¢ .
VCC_49 1/ 20W 1R1302 PLACE_NEAR=R1310. 2: 2. 54nm
329 |vec 50 voa o 50| W6 2015 30 1R1300
J32 lvee 51 vea o 51 W7 1%, PLACE_NEAREUL000. C44: 2. 54mm Z‘g
J34 |vec 52 For Future Compatibility e 1720w
I35 lvee 53 veal o SEL| BC22 2 R143;10 ,201
J37 |vee s4 200 wzowd 255w 56 66
J38 |vec 55 Do VCoPQE_1| AMVRS 71
J40 |vec_s6 23 VCOPQE_2| AN22
> | 2 R1311
J42 |lvee 57 3 o zouOL AN 20 CPU_VI DSCLK o = o
K26 |vcc s8 a VI DALERT* |5 A44 e CPU VIDALERT L R |
> | -
K27 lvec 59 = VI DSCLK|_B43 - CPU VI DSCLK R R1312
K29 |vee 60 VI bsouT]__44 aa CPU VIDSOUT R 2011/ 20w 0L /\/\/\/25% e CPU_VI DsoUT CBD 56 &
- —
K32 Ivee 61
K34 lvec 62 voc SENsE]_F43 & CPU VOCSENSE P
- | wen = — — = COR
K35 |voc 63 94 vss_sense 43 - CPU VCCSENSE N PEVOCRE_S0_CPU. 7 o 12 14
K37 6= = = — =PP1V05 S0_CPU VOO O+ s 10 1
k39 lvoc o ©3 veo o sensel ANIS o CPU VOOl OSENSE. P
Ka2 |voc 67 VSS_SENSE_vccl o_ANL7 - CPU VCCl| OSENSE|N NOSTUFF NOSTUFF
125 |vee | R1360'| ['R1362
\VcC 68
128 100 100 PLACE_NEAR=U1000. AN16: 50. 8nm
VCC_69 PLACEiNEAF%tJ)&ggD.SIFSg;S%r $w/2133 9% PLACE_SI DE=BOTTOM
L33 |voc 70 —S! b it e’
136 Jvee 71 201,| |,200
. PLA NT E:
L40 VCC772 Not QA TAGE=1 ) o T
e -
N26 |y o 73 oD 56 o6
N30 |vec 74 NGt 6. VOLTAGES0V oD o
N34 VCC_75 Note. VO TAGE=1. 05 oD e o
N38
VCC_ 76 Not e. VOLTAGE=0V @ o8 oo
NOSTUFF NOSTUFF
R1361'| ['R1363
= 43 100 100 = | ANL7: 50.
PLACE NEARGLIG00 FAL BRrRag) 100 & 2 190 sace s unong, wa so. s
1/ 20w 1/ 20w -
M M
201,| |,200

T

PLACEMENT NOTE:

Pl ease pl ace all

sense line resistors on BOTTOM si de.

510, —PPVCORE_SO_CPU_VCCAXG OM T_TABLE
CRI Tl CAL
=PP1V5_S3_CPU_VCCDDR
A6 |VAXG 1 U1000 —
AB47 VAXG 2 BGA
AB50 |\yaxG 3 (7 CFEQ) VDDQ 1| _AJ28
ABS1 VAXG 4 g ) vDDQ 2| AI33
ABS2 lVAXG 5 21 ® vDDQ 3| AJ36
ABS3 |VAXG 6 % O VDDQ 4| _AJ40
ABS5 |\axG 7 ; o vDDQ 5| _AL30
AB56_[yAXG 8 E H VDDQ 6| _AL34
AB58 |yaxG 9 z | = VDDQ_7|_AL38
AB59_IVAXG 10 5 é VDDQ 8| _AL42
AGBL |VAXG 11 VDDQ 9| AMB3
ADA7_|VAXG 12 vDDQ 10| _AMBE
A48 |VAXG 13 VDDQ 11| AMAO
ADS0_|yAxG 14 9 vDDQ 12| AN3O
ADS1 |VAXG 15 z VDDQ 13| _AN34
AD52_|yAXG 16 4] VDDQ 14| AN38
ADS3 |yAXG 17 |3 VDDQ 15| AR6
ADES yaxG_18 & |- vDDQ 16| AR28 =PPVCCSA_S0_CPU
AD56_|yAXG 19 : VDDQ_17|_AR30 w2 = =
AD58 |yAXG 20 E VDDQ 18| AR32
AD59_|\axG 21 VDDQ 19| AR34 =PP1V5_S3_CPU_VCCDDR
AE46 |yaxG 22 VDD 20| _ARES 2615 12 20 7 L VOSSRV X
N45 |yaxG 23 VDDQ 21| AR40 R131%%
P47 |vaxG 24 - VDDQ 22| AVAL PLACE_NEAR=U1000. U10: $0. sm“uz%w
P48 23| _Aves
VAXG 25 VDDQ R1380! s
£22 |VAXG 26 VoDQ 24) BAAS PLACE_NEAR=U1000. Bc43: 50. 8nm 100 z
P51 lyaxG 27 VDDQ 25| BB28 SRR SEE-RorTo,, 1%
P52 lyaxG 28 vDDQ 26| B33 s
P53 VAXG 29 2
PS5 _lVAXG 30 G- veepQ 1| Aves =PP1V5_S3_CPU VCCDQ - s
P56 |vAXG 31 38 veoDQ 2| AN26
P61 IvAxG 32
T48 |vAXG 33 VvDDQ SENSE| BHS g CPU VDDQ SENSE P T TAGE-1. 05V
T58 |VAXG 34 W VSS_SENSE_VDDQ _BA43 o CPU VDDQ SENSE N Note. 108
T59 |yaxG 35 Y o g = = ot e, VO|TAGE=0V
T61 vaxa 36 @S vocsa _sEnse - CPU VOCSASENSE o =
w6
v~ VAXgi; VOCSA VI D o_D48 CPU_VCCSA VI D<0>
VAXG A Y
Va8 |\axc 39 1Py VCCSA VID_1 LI CPU_VCCSA VI D<1> o s
V50
VAXG_ 40 SMVREF|_AY4%, CPU DDR VREF ,,
V51 |yaxG 41 A - O TReE=0 )
Ver honce 42 R1381
V53 — 100
VAXG 43 PLACE_NEAR=U1000. BA43: 50. 8m“1/ 2%%
V55 _|vaxG 44 PLACE_SI DE=BOTTOM 2'6"1:
V56 VAXG 45 R1314'| ['R1313 2
V58 |vaxG 46 10K 10K L
V59 |VaxG 47 120w $oow i
VEO_|VAXG 48 201 201 =
— > 2 2
15 120 - —=PPVCORE_SO_CPU_VCCAXG VE1 |\axG 49
V62 [VAXG 50 L4
V63 |VAXG 51
NOSTUFF V65 _IVAXG 52 =
1 W56
R1370 VAXG 53 . i ; ;
- 00 - 100 V61 |yaxG 54 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
PLAC NEAR=UL! . FA5: . 1%
A ACE & DEzeor o i/ 20w Y48 |VAXG 55
201 Y61 VAXG 56
26 15 12 10 7_=PP1V5_S3_CPU VCCDDR
66 56 CPU _AXG SENSE P, Note VO TAGE=1 05 - F45 |yAXG SENSE E
45
o 56 ] AXG . S — VSSAXG SENSE [
w7 _=PP1V8_S0_CPU VCCPI1_R BES \vooPLi 1 PLACE_NEAR=UL000. Av43: 2. S4mm
BCL |vcopLL_2 w§
BA |veerLL_3 B
B o CPU DDR VREF
NOSTUFF | 5 1. 7 _—=PPVCCSA SO_CPU ”
1 L17 \VCCSA 1 SM_VREF_EXT
. R1371 o - 1 C1330
) 100 \VCCSA 2 , 0 1UF
PLACEiNEAR'::Ek%%E.S%%:%%T% N 2333 N16 [\ 3 PLACE_NEAR=U1000. AY43: 2. 54mm . 10
201, N20 lvecsa 4 386 =
N22_lvecsa s
P17 lvccsa 6 - = =
= P20 |vcesa 7 g PLACE_NEAR=UL000. AY43: 2. 54mm
R16 |\iocsa
Pl ease place all sense line resistors on BOTTOM si de. RI18 |y, *: %
R21 |yocsa_10
UL5 lvcesa 11
V16 |vcesA 12
V17 |vcesA 13
V18 |lvocsA 14
V21 |ycesa 15
V20 _|vcesA 16

SYNC _NVASTER=K21 M.B
TTILE

SYNC DATE=12/13/201d

CPU POVNER

d} Appl e I nc.
®
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OM T_TABLE
CRITICAL
BA13 lvss u1000 vss| ML
sa17 |yss BGA vss| ms
B2l (9 OF 9) V58
Vss VSS VSe

824 |vss 2 vss|_ M
828 |vss § a8 vss| nr7
BG&37 VSS E g V/SES N21
B3 lvss - vss|_\2s
BGIS |y 9 E vss|_Nes
8349 |vss & § vss| a3
BGB3 VSS V/SS N36
@9 lvss Vss| Mo
S5 lvss vss| M3
C40 VSS V/SES N47
™ |vss vss|_ M8
% |vss vss| M6t
o0 |\ss vss| sz
D14 |yss vVss|_Ns6
o8 |yss vss| Mt
22 lyss vss|_Pe
026 |\ss vss| P4
029 |yss vss| P16
035 |\ss vss|_Ps
40 lyss vss| P21
43 lvss vss|_Ps8
046 lvss vss|_Pse
050 lvss vss|_ R4
054 |\ss vss| Ri7
058 lvss vss|_ R0
£ |vss VSS| R
£25 lvss vss|_T2
29 |\ss vss| 47
€35 |yss vsg| 150
40 |\ss vss|_Tst
13 |\ss vss|_Ts2
15 |\ss vss|_Ts3
1o |\ss vss|_Tss
20 |\ss vss|_Tss
F35 VSS V/SES us
40 |\/ss vss|_uts
55 |yss vsg| V20
& |vss vss|_ver
&8 lvss vss|_v8
51 VSS V/SS w3
G61 VSS V/SES L5
H lvss vss| w8
HL0 VSS V/SES Vel
4 |yss vss| ws
w7 |yss vss| Y4
21 |yss vss| va7
H53 VSS V/SES Y58
H58 VSS WSS Y59
1 lvss

149 lyss

J55 VSS

K8 _|vss

K11 |yss

K21 lyss VSS_NCTF| A5
51 lvss VSS_NCTF| 457
L16 lvss VSS_NCTF|_8%1
120 lyss VSS_NCTF| 83
22 lyss VSS_NCTF| 829
126 lvss VSS_NCTF| B4
L30 lvss VSS_NCTF| 8558
L34 lvss VSS_NCTF| 8%
L3 lvss VSS_NCTF| B®7
143 lvss VSS_NCTF|. &
148 lvss VSS_NCTF|_8
Lot lvss VSS_NCTF| 9
M _lvss VSS_NCTF| &
¥ fvss VSS_NCTF| 61

PR T e

OM T_TABLE
oRITICAL

29 lvss u1000 Vss| A4
A3 lvss BcA Vss|_Aves
A7 lvss (8 OF 9) Vss|_Aw2
21 |\ss Vss vss|_Aws
25 |yss § z vss|_Awe
A28 o ® sg|_Aves
= ves z 9 VoS
w7 |vss § i ves|_Aet
20 |\ss ig vss|_Aes
r g N
prrg Ve vad s
23 |\ss vss|_Awe
M1 |yss vss|_Awo
8 lvss Vss|_Aw3
A3 |yss vss|_Am7
M50 |yss vss|_Awo
M1 lyss vss|_Asa
52y vss|_AP7
prony o vad e
M55 |yss \VSS|_APs1
ms6_|\/ss vsg|_Apss
2816 |\/ss vss|_ARY
818 |\/ss vss|_ARts
ae21 |yss vss|_Art7
a848_|\/ss vss|_Are1
as61_|\/ss vss|_ARaL
A% lvss Vss|_ARis
ac10 |yss vss|_ARs1
acia |y vss|_AT4
o Jves ved arie
o |\ss vss|_AT1e
17 |yss vssg|_ATse
A0 |\/ss vss|_AT4s
A61_|\/ss vss|_ATs2
a8 |vss vss|_ATss
2E13 |yss vss|_AuL
AFL ssl_Au
e Jves Vel maz
ar21 |yss vss| Az
AFa7_lyss vss|_Aus2
AFa8_|\ss vss|_Aus1
AFs0_|yss vss|_Av7
APt |yss vsg|_Aver
AFs2_|yss vss|_Avez
AFs3_|yss vss|_Avsa
AFs5_|yss vss|_Avao
AFs6_|\ss vss|_Avs
AFs8_|\ss vss|_Avss
AF59_|ysS vss|_Aw
AT lvss vss|_Ans
ac10 |yss vss|_Aws
AGl4_|yss \VSS|_Ave1
acis_|yss vss|_Av4
A7 sg|_Ave
sz Jves ves e
AcsL_|y/ss vss|_Avie
i |vss vss|_Avso
A6 |\ss vss|_Avss
7 lyss vss|_AvaL
13 |yss vss|_Avas
16 |yss vss|_Avas
20 |yss vss|_Avss
22 |yss vss|_Avss
26 |yss vss|_eat
A0 |yss vss|_BAlL
A3 |yss vss|_ear7
AI38_|yss vVss|_BA21
a2 lyss vss|_Baze
45 |yss vss|_Bas2
48 |yss vss|_Bas
a|yss vss|_east
axs2_|yss vss|_eess
AL10 |ySS VSS|_BSS
AL13 |ySS VSs| _BCai3
A7 lyss vss|_ecs?
A2l |yss vsg|_eoe
A5 |yss vss|_eor2
A28 |yss vss|_eoie
A3 |yss vss|_eoto
Az6 |yss vss|_eoes
A0 |yss vss|_ece?
ALas |yss vss|_eos2
Aa7_lyss vss| Bose
AeL |yss vss|_ebso
v |vss vss|_ebsa
s |yss vss|_ebss
Ao |y vsg|_eos2
a2 |yss vss| B
aws |yss vss|_ees
AMBO_|\/SS VSS| B®

Appl e I nc.
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8 7 6 5 4 3 2 1
CPU VCORE DECOUPLI NG Processor Load Line : -2.9 nthns
1207 _=PPVCORE S0_CPU o CRITI CAly, CRITICALJCRI TI CALCRI TI CALLCRI T1 CALLCRI Tl CAI,CRI TI CAL JCRI T1 CAL CRI TI CAL ,CRITI CAL o CRITI CAL, CRITI CAL ,CRITICAL CRITICAI, CRITICAL CRITICAL
1 C];ZB(F):O——l C]o;2601 ::1 (%:Jo;zﬁugﬂi %:Jo;zﬁugéi %:]O;ZBU(F): 1 %:JO;ZBU(F):S 1 (%:JO;ZBU(F):B:é CJ°;26U9:7::1 (%:JO;ZGU(F):S:é CJO;ZBU(F):g::l CJO;ZBUJFEO ::1 CJO;ZBU]FE]_ ::1 CJO;ZBUJFEZ ::1 %:Jo;zﬁujﬁi %:JO;ZBU]FE‘l 1 %:JO;ZBU]FES

PLACEMENT_NOTE ( C1655- C1666)

Place close to UL000 on top side.

CRETHCAL CRITTTCALC CRITTTCAC CRITTCAR

CRIFTHCAL CRI Tl CAL
1C1655 |1Cl656 |[1C1657 Cl658 |1C1659 C166 1 C1661 1C1662 (1C1663
UF —— 22UF —— 22UF /%JF f— /%JF

L5 7 l1c1663 |2ole6a |1 G1665 | clo66
o P e T

Q P 2 v
XoR 2 XoR 2 XoR 2 XoR 2><R 2 XoR
202 202 202 202 202

PLACEMENT_NOTE ( C1667- C1679) l

CRIFTHCAE$CRHTHCAC ¢ CRITTTCAC CRITTTCAC CRITTTCAC

CRITTTCAC

N |

PLACEMENT_NOTE ( C1640- C1645)

L

Jrc1e81 Jrc1e82 11c1683 | 679
——270UF —2/0UF ——270UF +
0/ T 0% T 0% T 0% %070/(0)UF
ixs B2- SM XNE B2- SM i«XNEs - B2- SM i«XNEs - B2- SM 2

CPU VCCI O VCCPQ DECOUPLI NG

Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF
PLACEMENT_NOTE ( C1684- C167F)

1 10s 7 =PP1VO5_S0_CPU VCCI O

CPU VCCPLL DECOUPLI NG
Place on bottom side of UL000 o mm—— ::A;:)EMiNOt:F( Cisd:?z:7l)
JiC1684 1C1685 |1 C1686 Ji01687 1C1688 |1 C1689 |1 C1690 £C1691 1 C1692 JiC1693 1C1694 |1 C1695 llcmge - ?1909“9 c FEE1VE_SO_CRULVOCPLL R -2
i/': ::i/': ::i/': i/': ::i/': ::i/': == 1\JF Vs — JF == 1JF — IF — JF i/': 1= == Ly, ’ ’
TH OTHE TH TW OTH O TH TH TH TH TH TH T TH i
40,
Ji01697 1C1698 |1 C1699 |1C169A |1C169B [1C169C |1C169D |1 CI69E |1 C169F |1 C161A |1 Cl61B |1 Cl61C JiC161D
igéf - igéf i igéf — igéf o igéf - igéf f— igéf - igéf — 1IF — i == igéf — 1IF v OPU VECPLL Low pass [l ter
T# & PE PR TE  OTE O PE TR O TE TE O PE OTH T
PLACEMENT_NOTE (C1672- C1681)

Cl61E C]}JGJ_F C‘é_GZA ClGZB C162C C162D 1C162E C167A C§_67B C167
R é‘/
T%mxw T% T 63t FoR T%?OZl T 63t FoR —IV%OZl T%;OZl T%?oz 65 1oR 53t £° T B"X’st
L'aernlcrere [iaerc JicezH
o/9 e 240UF
T Ii%sNE B2- s/MIZ\i%sNE Bz-SMFI—Z\i\s-Bz-SM

Intel recommendation: 1x 10mChn resistor

. x 1uF odoz
R1601
,0. 010,

Svne wnsTER-K21 M. Sy pate-12/ 13/
lgacomumin=n —
= _S0_CPU VCCPQE: »
18w 1C167F
M5 S

CPU DECOUPLI NG- | j
BTG NOVEET T
d} Appl e I nc. | 051-8871 |D
o 2.5.0
0603 jl?igé Note: The smal | est 10mChm available in the library are 0805s
2
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VAXG DECOUPLI NG ) )
Graphics Load Line : -3.9 nthns
Intel recommendation (section 6.3) 18x 1uF(9 no-stuff), 10x 104F(2 no-stuff), 8x 22uF(2 no stuff), 4x 470uF(2 no-stuff)

PLACEMENT_NOTE ( C1700- C1710)
12 o 7 _=PPVCORE SO CPU VCCAXG

Place _on_bottom side of UL000
e CRITI CAL ° CRI T1 CAL CRI TI CAL CRITI CAL CRITI CAL ® CRITI CAL CRI TI CAL ® CRITI CAL
' C1700 ' C1701 1 c1707
1UF
1o
2 xsR
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 + C1720 t Cl721 t Cl722
22UF — 22UF —— 22UF 22UF
20% — 20% — 20% 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
PLACEMENT_NOTE ( C1723- C1724) J_
1C1723 1C1724 1Cc1725
——270UF ——270UF 270UF
20% 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 VCCDDR

o) 80¢ On bottomsige of ULO0O o o CPU VCCSA DECOUPLI NG

1 C1738 1 C1739 1 C1740 1 Cc1741 1 Cc1742 1 C1743 1 C1744 1 C1745 1 C1746 1 c1747 Intel reconmendation (Section 6.6): 3x luf, 3x 10uf, 1x 330uf
e p— e e j— - j— p— e PLACEMENT_NOTE ( C1758- C1762)

1o 1o 1o 10 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 T, e e T, 2 em 2 em

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

.| C1756 1 c1763 1 c1764 1 c1765 1 c1766 1 c1767
270UF 10UF —— 10UF 10UF 10UF
2006 20w — o 2o —
2 20 2 Gon Cermaom 2 Gon 2 Gon 2 Gon

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

R1702

0.010

ep Couguornn 712

"

IE

SYNC MASTER=K21_M.B

CPU DECOUPLI NG- | |

d} Appl e I nc.
®
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o7 [vss o7 UL800

AAT_vyss_AA7 (9FCOB:G%) VSS_AL7[ ALY
AA9 yss AA9 VSS  vss ALo| AL
AL Iyss am11 B vss aLig| ALLL
AA39 lvss AA39 o @ VssAL39 AL39
AMIL lyss AM1 @ L) VSS AL41| AL4l
AM3 lyss ama3 g = vss_ALaz| AL43
AMS lyss_AA4S é VSS_AL45| AL4S
AB2 |yss AB2 VvsSs_AML5 | AMLS
AB4 |yss_AB4 vss_AmLo| AMLY
ABL7 |yss AB17 Vss_Awps| AMRS
AB25 |yss AB25 VSs_AnR9| AMRO
AB33 |ySS AB33  aur mee VSS_AMBL| AMBL
AB35 |vss AB35 vss_AMVB7| AMBT
AB37 |vss_AB37 VSS_Ap2| AP2
AB48 |yss_AB4S VSS_AP4| AP4
ABS50 |yss_AB50 vss_ap7[ AP7
ACT_|vss_AcT Vss_AP9| AP9
AR |vyss_Aco vss_Ap11| AP11
ACLL lyss_Acil Vss_AP17| AP17
ACL7 |vss AcL7 vss Ap21| AP21
AC25 lvss Ac25 Vss_AP23| AP23
AL |yss Acal Vss_Ap2s| AP25
A3 lyss Aca3 Vss_AP29| AP29
AAS lvss Acas vss_Ap31| AP31
AE7 |vss_AET Vss_AP33| AP33
AE9 |vss AE9Q Vss_AP35| AP35
AELl lyss AE11 VSs_AP37| AP37
AE13 |yss_AE13 VSS_AP41| APA1
AELS |yss AE1S VSS_AP43| AP43
AEL7 |yss AE17 VSS_AP45| AP4S
AE25 lyss aE25 Vss_Apag| AP48
AE3S |yss AE35 VSs_AP50| APSO
AE41 |yss AE41 VSS_AR6| ARE
AE43 |yss AE43 VSS_AR8| ARB
AEAS |yss AE45 VSS_ARL7[ ARLY
AF2 |yss AF2 VSS_AR19| ARLY
AF4 lvss_AF4 Vvss_AR21| AR
AF8 |vss AF8 Vss_ARa1| AR31
AF19 |yss AF19 VSS_AR35| AR3S5
AF25 |yss_AF25 VSs_AR37| AR37
AF27 |yss_AF27 VSS_AT7[ ATY
AF29 lyss aAF29 vss_ATo| AT9
AF31 |yss_AF31 vss_AT11| AT11
AF35 |yss AF35 VSs_AT39| AT39
AF48 |yss AF48 VSS_AT41| AT41
AFS50 |yss AF50 VSS_AT43| AT43
AGT lvss AGT VSS_AT45| AT45
AD |vss A VSS_AUL7| AUL7
AGLL |yss_AGL1 VSS_Aus7| AUB7
AGL7 |yss_AGL7 Vss_Av2| AV2
AGLY lvss AGLY VSS_Ava| Av4
AR9 lvss A9 VSS_Avag| AV48
AGB1 lyss AGa1 Vss_Avs0| AV50
AGBS lvss AG35 VSS_AW | AW
AAL |yss axl VSS_Avp| AV®
AA3 |yss Ax3 VvsS_AwL1| AWLL
AHAS lvss A5 Vss_Aw 3| A3
A2 |yss AH2 Vss_Ave3| Ae3
A7 |vss A7 Vss_Aves| AR5
A9 lvss AJ9 VsS_Ave7| AVe7
AJ11 |yss AJ11 Vss_Aveg| AN29
AJ19 lyss AJ19 VSS_AwBe| AVB6
AJ33 lyss AI33 VSS_AwBY| AVBO
AI3S |yss AI35 vss_awm1| A1
AJ39 lvss AI39 VSS_AW3| AW3
AJAL lyss AJ41 VSS_AW5| AMS
AJ43 lyss AJ43 VSS_AY10| AY10
AJ45 lyss AJ45 vss_ge| B6

AK2 yss_Ak2 vss_pio| B10
AK4 lyss_Aka vss_Bi14| Bl4
AKL7 lyss_AK17 vss_pig| B18
AKL9 |yss AK19 vss_B22| B22
AK23 |yss Ak23 vss_g26| B26
AK25 |yss AK25 vss_B3o| B30
AK27 lyss k27 vss_B3a| B34
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PROCESSOR M CROZ2- XDP CONNECTOR

NOTE: This is not the standard XDP pi nout
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Use with 920-0782 Adapter Flex to support chipset debug pES| N NOTE:
o Ava LAeLE o aTAG = XDP , ,
1 _=PPVCCl O SO_XDP XOP. e e e oo E— ..P'.DV.OC.‘(?? :
, _=PP3V3_S0_XDP JCZ;'UU | PLACENENT NoTE " ) .
nesTueE DF40RC- 60DP- 0. 4V NS R .
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o0 10 rmy—XDP_BPM L <7>R2563 ‘:l;’\/V\/Z S o ik i MR Dy EC L e, ot ,
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. CPU_CFG<13>Re565 % A 2 XDP_OBSDATA_B<1> R -~ 29 —— CPU_CFG<5> am e ' Terv e e o '
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op 1 25 [y =SMBUS XDP_SCL s R D EEY esTo XDP_CPU TRST_L QD © = %
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L ' — HIB2_NOAREM_0, HUBZ_ NCNREND_1
- HUB2_2NONREM HUB2 _NONREML_1, HUB2_NONREMD_O
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CRI Tl CAL gl CRI Tl CAL SYM VER 1 v PART# QTY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON
C2619 * . 00,6575 1 C2620 Uggg(igB = 33850720 | 2 | swec usezsia 12600, L2650 CRITI CAL USBHUB_2514
—d
) RZ16M30 e R2605 @FN 33gs0824 | 2 | swec usezsise 12600, L2650 CRITI CAL USBHUB_25148B
250 1 S8 T
HUBL_NONREML_1 e NaREw 1 501 ’ - 5% - I ’ 200 7 Vi USB HUBL TEST 1 TEST USBDM DNL/ PRT_DI S ML 1 HSR_T2AA N CED° T29 33850923 | 2 | swec usxesize 12600, L2650 CRITI CAL USBHUB_2513B
I 1| |'resoz nE J_ uzow USB HUB RESET L 26 | ReseT USBDP_DNL/PRT_DI'S P1[ 2 USB T20A P s o o
R2601 201 = I 4 S TRD TRl L~
= = = 3
10K 10K 201 USBDM DN2/ PRT_DI S_M2 USB_SDCARD N o 68 SDCARD(NA to K78)
5%2 s CRITI CAL USB HUBL XTALL 33 | XTALI N CLKI N B Do/ PRT D & ol & USB SDCARD P D
u 2w 120w USB HUB1 XTAL2 32 | xTALOUT - - \nd
201, 2 201 USBDM _DN3/ PRT_DI S_M3| 6 USB EXTD N s
USB_HUB1 NONREMD 28 | SUSP_I N/ LOCAL_PVR/ NON_REND | oo T o o Ues EXTD P @: : :E LIO External D
USB HUB1 NONREML 22 | 5pa/ SMBDATA/ NON_REML N8y N
=
24 9
HUB1_NONREML_O HUB1_NONREMD_O USB_HUB1_CFG SELO SCL/ SMBCLK/ CFG_SELO NCL=x NC
R2602* ‘R2604 B _HUBL CFG SEL1 25 | HS I ND/ CFG_SEL1 PRTPWRL/ BC_ENL* | 12 TP USB HUB1 PRTPWRL
+[ 16 NC USB HUB1 PRTPWR2
10K 10K PRTPWR2/ BC_EN2* | 1 N
120w 20w . PRTPWR3/ BC_EN3* | 18 _NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB 7824
R2607 NCL 20 NC USB HUB1 PRTPVR4
201, , 201 ok
20w |pu OCSI*p18 TP usB HUBL ocsi \R2620
Sor \pu  OcS2*Bl7  NC USB HUBL ocs? Ro¢
L \pu  OsC3*hl9  usB EXTD oC L 6 30 %
- 21 = ocs4 < 20w
1 PU NG LSB HUBL yanu K ) . , =PP3V3 S3 USB_RESI
RBI AS| 35 __USB HUB1 RBIAS R2640
20K
VBUS_DET| 27 USB HUB1 VBUS DET ; =PP3V3 S5 USB RESEI]
30 CRI Tl CAL Vv
BYPASS=U2650. 5: : 5mm USBDM_UP| USB HUB1 UP N o e e |'R2600 v 20w )
205 7 ZPP3VQ S3 BB HUB SYPASS=LR65Q. 23: - 2nm usBDP_UP| 31 USB HUBL UP P @D oo Q 12K 201 R2641
BYPASS=U2630. 34: - 2] THRM_PAD Tow 10K
1 [BYPASS=U2650. 15: : Zm 201 R2642* NOSTUFF 1/ 20w
C2652 C2653 1 C2661 * C2662 1 5 2 TO0K 1 2641 L5
4. 7UF —— 0. 108 0. 1UF 0. 10F 5%% I M vtied
SN Jsv v v 120w - &,
2 . 2 L
sk R gggt;\ o gggt;\ o cERl 2 L 2, : 2 J SB HUB RESET o vt e L
L 6 I
- BYPASS=U2650. 23 Sum F 640 [
PREEL U2650. 10: : 2m Ky ) Z\roozow x- G ) B840
' P3V3S3 EN RC 2\ G |_s 'sor- 363 2N7002DW X- G
e . - =
= Lol 1
B2 CRFILT 4
C2657 * C2658 C2659 * C2660 * MPiUS?AEH\L/memT L 1 2640
a7 == ok o1 = oilE—— Y A W BTS20 L G240
o3V i i iov VOLTAGE=1. 8V 1 2668 6%
X5R- CERML 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 PPUSB HUB2 PLLFI LT by A
# 0201 0201 0201 M N_LTNE_W DTF=0. 4MM 200 b
. w|S[4[RIZ[G| I| §| MAEIWETH=0. 2w 2 &
i OTACES 1 C2665 )
= ooz R+ £
Beba- z o
Tz D2600
— R2690
i ol e M T_TABLE % z USB HUB SOFT RESET L 1 XA 2 USB HUB SOFT RESET L R ZSal_)/glu
CRI TI CAL 1Uf CRI TI CAL SYM VER 1 23 15 [Ty USB HUB SOFT RESET L 1AAA 2 USE <
2669 2X1. 630, 65- SM . 2670 U2650 70w BAT5AXV2TL
usB2513B
18PF R2680 18PF R2655 201
250 M S8 &N
NP0 06 2 L 2 3 2 {po-coG L AL00 USB HUB2 TEST 11 | tesT USBDM DN1/ PRT_DI S_ML| 1 USB BT N s 36 68
HUB2_NONREMD_1 sof % A | Ye:im Bl ueToot h
HUB2_NONREML_1 1UB2_NONREMD. e 5% USBDP DNL/PRT DI S P1| 2 USB BT P o 56 o8 ueToo
R2651'| |'R2653 " u20w . USB HUB RESET L 26 RESET* . _Dis| a>
= s = = 3
v USB TPAD HUB N
10K oK CRITI CAL o USB HUB2 XTAL1 33 | XTALI N CLKIN USBDM_DN2/ PRT_DI S ED **  Trackpad/ Keyboar d
; : USBDP_DN2/ PRT_DI S_P2| 4 USB TPAD HUB P >
v20w 120w USB HUB2 XTAL2 32 | xTALOUT - -
ool [z USBDM_DN3/ PRT_DI S_Ma| 8 USB EXTA N woes
USB HUB2 NONREMD 28 | SUSP_I NDY LOCAL_PVIR/ NON_REMD [ _ 05 0 om = =0 T USE BXTA P @35 o Rght USB A
USB HUB2 NONREML 22 | 5pa/ SMBDATA/ NON_REML N8y N
—x
24 9
HUB2_NONREML_O HUB2_NONREMD_O LSB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO NCL = 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
5 IS 'R2657 NC 20 NC USB HUB2 PRTPWRA
201, , 201 Tox
20w \pu  OCSI*pi3 TP usB HUB2 ocsi X
' Py OCs2rBl7 NG USB HUB2 ocs? 'fc)ZK670
= 1Py OSCG3* ;9 LSB EXTA QC L Yani K2 % w SYNC VASTER=K21 M_B SYNC DATE=12/ 13/ 2010
1 =USB HUB2 OCs4 T
: ™ e D USB HUBS
B RBI AS| 35 USB HUB2_RBI AS
auvigy
VBUS_DET| 27 __USB HUB2 VBUS DET | | 051 8871
30 CRI Tl CAL Appl e | nc. =
USBDM _UP| o USB HUB2 UP N ao e ['R2650 ® 2.5.0
BDP USB HUB2 UP P 12K
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8 7

6

4 3

System RTC Power

7 _=PPVBAT G3 SYSCLK

Source & 32kHz / 25VMHz

Cl ock Gener at or

Coi n- Cel |

No Coin-Cell: 3.42V G3Hot (no RC)

7 _=PP3V3 S5 SYSOLK

VBAT (300-ohm & 10uF RC)

Coin-Cel | & G3Hot
Coin-Cell & No G3Hot: 3.3V S5

3.42V G3Hot

No Coi n-Cel | 3.3V s5
G eendik 25MHz Power 7 _=PP3V3 SO SYSCLKGEN No bypass necessary
Powered in SO
S8 XTAL Pover 7 _=PPVDDIO SO_SBAK o N 9
T29 XTAL Power 7 _=PPVDDI O T29 CLK
n [yl N VBAT and +V3.3A are
o~ . <
8\ g ‘:.’ internally ORed to
create VDD_RTC_OUT
2724 ¢ 2722 1 L 2702 > T
0.1 —— 0.1 —— — 2700 +va. 3A shoul d be fi rst
or e ? or 2 T e SLG3NB148V avail abl e ~3.3V power
ozt ozt w0zt TaRN to reduce VBAT draw
CRI TI CAL
11| VDDI O 25M A 32KHZ_A| 12 SYSaLK aLkazK RTC 16 6
= Gound VDDIO of unused CLK S | vDDI O_25M B
put
outputs for power savings 14 | vDDI O 25M C  25MHZ 9 _ SYSCLK_CLK25M SB oo 16 o
R2705 - X .
. = 25MHZ_Bl & s NC
YSCLK CLK25M X2 AN SISAK QeI R - X2 25MHZ_Cl 15 YSCLK CLKk25M T20 oD 2 o
™ NO STURF - X1 —PPVRTC G3_ouT ;
RITICAL " ‘R2706 VDD_RTC_ OUT| 1 g & For SB RTC Pover
Y2705 M @ THRM
25. 000M-Z- 12PF- 20PPM Vaow ——~ PAD * 2710
- NEIE - [E—r
ne svsak akesmxi Lo
I NOTE: 30 PPM crystal requi red
NO STUFF
PCH SO PWRGD R2763
0
™
25 7 _=PP3V3 S5 PCHPWRGD 1 20w
"
25 7 _=PP3V3 SO SB PM 200
ZPP3V3 S5 PCHPVRGD 725
R2750° 1 2750
1K il .
- iov 2760
o . W PP
i 0201 10%
o iov
7 X5R CERM
L o201
61 51 40 23 E ALL_SYS PWRGD ! SCT0- M .
. P s0_poooo . e R2762
w2750 \ 3.0k
CPUL WP _PGOCD 2 4 YS PVWROK R PM PCH_SYS PVWROK
* D> / w760 e U
2 1/ 20W N
- " . NOSTURR
2ot R2761
. . o
= "
R2760
0
40 35 _SMC_DELAYED PVWRGD AANA PM_PCH_PWROK
v prevrers
1 20w PM_PCH_APVROK 17
"

CLOCK ( CK505)

UNUSED cl ock terninations for FCI M MODE

68 16 _PCH CLKI4P3M REFOLK

68 16 PCLE CLKIOOM POH N

68 16 PCLE CLKIOOM PCH P

68 16 _PCH CLKIOOM SATA N

68 16 .PCH CLKI0OM SATA P

1 1 1 1 1
R2752 |"R2753 |"R2754 | R2755 | R2756
10K 10K 10K 10K 10K
uaow uaow uaow uaow uaow

S S P S S

7

Pl at f or m Reset Connecti ons

2

PCH Reset

25 7 _=PP3V3 SO _SB PM

Unbuf f er ed
Ro781 —_ Lpc RESET L oD
33
26 18 PLT RESET L . 2 LPCPLUS RESET L o az
Reogrr aWAY% TS TRE o8I
55
120w
o
R2783
33
. 2 MC LRESET L oD «©
5
120w
o
R2788
0
AN RESET L oo 5
55
120w
R2771 oy
0
LAAA PCA9SS7D RESET L o
55 s
120w
o
R2789
A XDPPCH PLTRST L
+ - oD >
55
120w
o
— =129 RESET L oo 5
Series R is R3803
R2793
0
LA A BELT BT RST L oD
-PP3V3 SO0 RSTBUE s
120w
Buf f er ed e
74LVC1Q07
scro
4 PLT _RST BUF L
TR BASETRE
f
R2780
2780 * 100K
55 — CPU RESET L 10 23
01 = o = oo
16V w
X5R- CERM 2 201

VTT vol tage divider on CPU page

Butt on

R2795
10K
XDP wew
e LE
R2796 2 42
0
o6 23 10 [TIT)—XDP DBRESET L IAAAZ PM SYSRST L CED v o
5%
116w
WF-LF
202
v T
1
R2797
o
5%
116w
WF-LF

R2727
P R 5 2
o 10 [y VR EBHPUE'S AR Lre auaan sie [
S
¥
- R2726
Lo HTR AR ARN i tbc e oo
uas AN/ o
N
¥
- R2729
PCH QK3%MAFFU a‘ﬁleDD G152 SaW S amm 1 22 2 PCH CLK33M PCIIN
o
S
¥

201

02

2

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 S0->S3->S0 transitions, as

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

wel |

| 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 clean CKE transition,

P1V5CPU_EN = (| SOLATE_CPU MEM L + PM SLP_S3_L) * PM SLP_S4_L

MEWTT_EN = (I SOLATE_CPU_MEM L + PLT_RST_L)

* PM_SLP_S3_L

MEM RESET_L = !| SOLATE_CPU MEM L + CPU_MEM RESET_L

MEM RESET_L not i sol at ed.

MEM RESET_L i sol at ed.

61 48 40 17 PM SLP. L

CPUVEM_SO
1R2805
10K
20w
2201
¢ PLVECPU EN oy oo
, _=PP3V3_S3 MEMRESET CPUVEM SO
CPUVEM_SO 805 Bl
R2801* SSMENSTIELRE |
100K —
9%
1/ 2 “
201, 26" st
P1V5CPU EN L
CPUI\/EI\é_ 8(()) s oo = CPUMEM SO
sSVBNATEOY | | SSVBNS7FEAPE
63 | kKN > | Sor563
CPUVEM_SO z H '_'m 3
R2890 5[G7 Si7 R
2 10 py L SOLATE_CPU VEM L 2 0 1 SOLATE_QPU,MEM L_R ¢ PMSLP_S3 L mirwa
158w CPUVEM_SO
26 = R2810
10K
Eé‘éow
2 1
. _=PP5V_S3 NEMRESET ¢ VEMTT EN __ eomy e
CPUVEM_SO
CPUVEM_SO CPUVEM_SO (;2 10 (B8
R2815" L5 | e
100K —
9%
1/ 28W
2%, s
CPUVEM SO
815
SSMBN37FEAPE
SOT563 N
[)
P2
" 18 25
—

TR ]
L

%J% CPUVEM SO - =PP1V5_S3_WEMRESET
priie 815 1CPU'V§ 150 No STUFF
ssvens7rEAPE 2816 2816 *
MEMRESET |ISO._ LS5V L w SOT563 506 0. 1UF ——
= ¥ 20w 19T
E3 2201 SR CERM 2
" =MEM RESET L CPU_MVEM RESET_L o T3To VEM RESET L oo 27 29 20 50
(]

150w
1
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 0 1 1 1 1
to 2 o o 1 1 o
3 o o 1 x o
4 0 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 not properly assert. Software

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

1Vv5 SO "PGOCD' for CPU

- =PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
R2822
19K
Dow CRI TI CAL |6
R2820* 2201 o | Q@820
27."4K ! DVB53DOWV
1/ 25% ||<, SOT- 563
PM MEM PWRGD L_2|G
201, 1
820 h
S
5
P1V5_S0_DIV, @ DivB53D0WV 1
SOT- 563
4
NO STUFF
1
Re82l 28201
- 5K 1000PF ——
1/ 200 i%’z"
2"5”1:2 20

MEMVTT C anp

Ensures CKE signals are held lowin S3

, _=PPVTT_SO_VTTCLAMP

75mA max |oad @0. 75V

60MV max power

26 7 _=PP5V. ESET CPUMEM _SO
CPUVEM_SO 92 0 Rl
R28511 SSMBN37FEAPE Kk
0K SOT563
o =
1/ 2 3 “
201, 2™ st
VITCLAMP_EN
PBES0 o5 NOSTUFF
ssveNaTeERE | c2851 1
sor563 | Kh 1000pE ——
— 603
L 201
5(G™ Siz
55 5 [T =DDRVTT_EN

Istc NASTER=K21 M8
CPU Menpory S3 Support
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o
=pPP1\E
2 g8 & 260 & 28R
HEEEEEEEEREREE g ENE .
[11] wf w — m _—
22| 8|8(8|¢ ¢ 2|s| =|0|0|d 1C2912 gl 2 alslal3 .
755 i 0. 47UF - | O|f m C2932
DDQ 20% 0. 47UF
VoD VooQ S m— - 20 2o T3 2656
CERM X5R- 1 o DDQ av 0.47UF 5 0.47UF , T o VDD VDDQ av
U2900 9 10 201 E E %;ﬂ\n X5R-1 czwx;:; czwx;:; E E %;ﬂ\n X5R-1
DDR3- 1333 DDR3U2_ 1333 B >z U2920 = = >z U2930 =
RV = g FBGA = DDR3- 1333 DDR3- 1333
67 32 28 27 11 MEM A 0OT<0> @ | opr @ FBGA @ FBGA
VEM RESET L N8 | s 67 32 20 27 11 MEM A COT<0> @ | opr o7 32 28 27 11 MEM A COT<0> @ | opr
S onn 2k~ = 30 20 28 27 26 MEMRESET L N3 { REgET* N3 N3
R29001 2 unse O EE— oM T_TABLE %0 29 20 27 20 MEMRESET L N3 pegET %0 29 25 27 20 MEMRESET L N3 pegers
P Q OM T_TABLE R29101 A %% 2 wemaza HO
M ZQ 240 HO 240 HO
= Ka B4 R2920 1 2 MEMA ZQR zQ OM T TABLE R2930 1 2 MEMA ZGB zQ
752282711 MMAAcO> K4 | pg DQO| BAVEM A DO<7> 4 67 V1% Uzow 201 4 B4 NN/ - "\ OM T TABLE
) = — 67 32 28 27 11 MEM A A<O> A0 D) MEM A DQ<8> 11 o7 J_ M 1% 1/20W 201 Ka B4 M 1% 120w 201 Ka - B4
o732 2827 1 MEMA Acl> LB | ag Dt Brem A b1z s e e = o7 32 20 27 11 NEMA AO> K4 | a9 DQ| B4 vem A po<ie> 4 o o7 52 20 27 11 NEM A A<O> A0 DQ| B4 MEM A DO<28> 1 o
Clormrnmase  Hle 2| Srem A Do0> 1 67 ooz 20z MERLLSE o Ty or 02 20 27 11 MEMA A1 LB | DQI[ BVEMA DOIT> 1167 erazze s MEMA AL L8 | oot Brema poszs> e C
NEM \<2> >
675220 27 10 MEMA A K3 | g s T vy oo o D S e o 52 07 0 MEMA A2e L4 | pp DR CMEMA DORE e ez MMAAR L] pe| Srema oz i o
MEMA A<3> K3 | DQal O wem A posiz>
652 2827 1 MEMA Aca> L9 | pg NF/ DQa| E4 VEM A DO<d> 11 o ooz 0z SELALEE TS E ven A bocton oz zs o MEMA AE> K3 | a3 DB| O MEM A DO20> 1167 erazzeara MMAAs> K3 | a3 DB D MEM A DO26> 11 o
MEMA Aca> L9 | DQs| E4nem A post0>
7221 MMAASS> L3 |45 NF/ DQ5|_E9 VEM A DO<2> 1, o o7 52 20 27 11 R NE/ = o7 or 52 26 27 11 MEM A Acas L9 | pg NF/ DQt| E4 vEM A DO<22> 1, 67 675228 27 11 MEMA Aca> L9 | pg NF/ DQ4|_E4 MEM A DO<20> 1, 57
o7 50 25 o7 11 MEM A Ac6s___MD | pg NF/ DOB|_D3NEM A DO<5>_ 4, o o7 02 20 27 11 MEMA AS2 5o AS N/ DQB - NEM A DOSI12 _ 31 o7 o 52 25 27 11 MEM A Ass> L3 | a5 N/ DQB|_E9 MEM A DO<16> 1 o o7 s2as 2 MEMA AS> L3 | g NF/ DQB|_EO Ve A DO<24> 1 o
o752 20 27 11 MEMA AT> B | 7 NF/ DQ7| EBNEM A DOSE> 11 o7 ororze ar iy MMAASEE ro zg ol = pravparom o752 28 27 11 MEM A A6 M | g NF/DQB| DS MEM A DO<IB> 11 o7 o azze v 1 MEMAASG: M | a6 NF/ DQB|_ 08 MEW A DOB0> 11 7
NEM DQ7| E8nem A posts>
67 32 28 27 11 MEM A A<B> N9 | ag vy — e et 67322027 11 MEMA A<7>  MB | a7 NF/ DQ7| EB MEM A DO<21> 1, & 67220 27 11 MEMA A<7>  MB | a7 NF/ DQ7| EB MEM A DO<31> s o
o7 52 28 27 11 MEM A A<O> M | a9 DQs| 4 MEM A DG P<0> 11 &7 o7z 2o a o 6792202710 MEMA Ace> N9 | og 67220 2710 MEMA Ae> N9 | ag
5 67 32 28 27 11 MEM A A<> ”9 Dasl_ & wem A oos pet> 4 6y e o i o
o7 52 20 77 11 MEM A A<10> AL0/ AP D4 rew A D8 Neon ve A Acior PB | avos P o7 22 28 27 11 MEM A A<O> A9 DQs| A Wem A DG P<2> 11 o7 o7 3220 27 11 MEMA Aco>  MA | pg DQs| A MEM A 008 P<3> 11 67
o7 52 28 27 11 MEMA A<11>  MB | aqq DQ5* [p— MEM A DCE Mo 01 o7 o7 sz Es T e — DQS* [oP4 MEM A DOS 1> 1 67 o7 52 26 27 11 MEM A A<1o> M8 | a10/ AP >4 o7 52 20 27 11 MEMA A<1o> M8 | a10/ AP >4
P 67 32 28 27 11 MEM A A<11> ALl VB DQs* D4 vEM A DB Ne2> 11 67 e DQs* [5D4 NEM A DOS N> 11 7
67 32 28 27 11 MEM A A<12> Al2/ BC* pm TDGs| B8 MEM A A<12> K8 | A1o/BCr 67 32 28 27 11 MEM A A<11> ALl 67 32 28 27 11 MEM A A<11> WO | A11
o a2 2027 11 MEMA Ac13> N | o13 P - ; 2: T EMAAas M| as pv Togsg B8 o7 32 20 27 11 MEM A A<12> K8 | A9 B+ Dt TDGs] B8 o7 32 28 27 11 MEM A A<12> K8 | a9 B o Toos| B8
o7 a2 28 27 11 MEM A A<14> N8 | a14 NF/ TDQs* | 28! = MEM A A<1a> N8 | a1g NE/ T A8 1 o732 20 27 1 MEMA A13> M g3 o752 20 27 11 MEM A Ac1z> M I aig
o7 9z 20 2 F—=nNc = 67 32 28 27 11 _MEMA Acta> N8 [ a1g NF/TDGS [ A8 ¢ = o7 3228 27 11 MEMA Acia> N8 | a1 NF/TDGS [ A8 ¢ =
MEM A BA<O! J3 | Ao AINC
i = AZNC o7 52 20 27 11 MEM A BA<o> I3 | gag LAL I3 A 13 A
67 32 28 27 11 MEM A BA<1> BAL s K9 AL 67 32 28 27 11 MEM A BA<O> -2 | BAO L — NC 67 32 28 27 11 MEM A BA<O> 2 | BAO — NC
J4 ALNC 67 32 28 27 11 MEM A BA<1> BAL — K9 A4 K9 A4
6752 20 27 11 MEMA BAc2> 34 | gpo | ALl o A s 9% | oo AL 67022027 11 MEMABAcl> K9 g LA \e 675220 27 1 MEMA BA1> K9 | By | A4
2& o7 32 20 27 a1 BELASEEES—— = o7 32 20 27 11 MEM A BA<2>  J4 [ gap LALL ¢ o7 32 28 27 11 MEM A Bac2> 4 | gap | AL
F8 Fil — F2 F2
MEM A CLK P<O:
67 32 28 27 11 MEM A CLK P<0> "% | oK we| Fane o 22 20 27 12 MEM A G P<0sF8 | o F10 o ?ONC o o
o7 52 20 27 11 MEM A QLK Ne0> B o | 2! e A ok 0B e el e o7 52 20 27 11 MEM A QLK P<0:F8 | o | F10hc o7 52 20 27 11 MEM A QLK P<0:F8 | o RN
MEM A ckE<o> GLO | ke —HwNKé emEn g HLO o7 22 20 27 11 MEM A LK N0 o NCI|F2 o 67 32 20 27 11 MEM A QLK N<0B ] cxr Ne| [ H2
67 32 28 27 11 MEM A CKE<0> = | J8 MEM A OKE<0:5L0 — HLO H10
NG o7 52 20 27 1 NEMLAGRESO——) CKE 8 o7 a2 28 27 11 MEM A akE<0SL0 | o g N o7 a2 28 27 11 MEM A okE<0SL0 | o S8
o7 32 20 27 11 MEMA CS L<0> M3 cor NL e T 38 o J8
NIWC 67 32 28 27 11 MEMA CS L<0> 724 CS* — NC H3 NL H3 NL
67 32 28 27 11 MEM A CS L<0> cs* 67 32 28 27 11 MEM A CS L<0> cs* —
wazzezrn MMARAS L FA]RAs wAmss L F4 | rase [kt LEMA S L0 Py e MEMA CS L<0> P4 )
e MMAGSL G cas ooz 2 SEMARSL—2Q o202 MMARAS L FA 4 RAS — e o722z MMARAS L FA RASH
MEMASS L g o152 20 27 11 MEMA cas L G4 casr
oo MMAVEL e e el Fdve wazmzu MMAGSL *dcas a2z MMA CAs L G4 cast
B 673228 27 11 ML SR & ( 67 32 28 27 11 MEM A VE L H4CV\E* 6732282711 MEMAVEL 74 M wer B
vss VSS ves ves
vss VSS vss VSS
=1 =] o|a [l B ] w \.Laaz o (] PN =] [0 E ) w \.Laag o [ 1 P=]
=] =) o|a =1 =] o|a
Al4/ Al5 FOR 2G 4G MONO ONLY
CS1l |'S FOR 2G DDP RANK CONTROL
—
~\ SYNC MASTER=K21 M_B SYNC DATE=12/13/201d m\
| SITSHISE
051-8871
d} Appl e Inc. =
8 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY:
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31 30 29 28 27 PROV75_S3 MEM VREFCA A

30 20 28 27 9 __PPOM75 S3 MENJVREFDQ A

67 31

C3000 [* C300

200 20

CERMXSR | 2 CERM XSR-

201
av

201

67 32 28 27 11 MEM A ODT<0>

NVEM RESET_L

= o2 28 27 33 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 11 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 MEM A CKE<0>

J9

Al10
MLO
B10

E3

0.47UF , 0.47UF ,

REF

VREFDQ_E2

Vi

30 29 28 27 26 q

R30001 5\ A% 2 vem A zge HO

B4 MEM A DO<39> 1y
C8 vemM A DO<33> 5,
C3MEM A DO<34> 4,
9 MvEM A DO<35> 5,
| E4 VEM A DO<36> 11
E9 VEM A DO<37> 11
D3 vEM A DO<38> 11
E8 MEM A DO<32> 1,

©

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

o
B|le

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> .

67 32 20 27 11 MEM A RAS L 3
67 32 20 27 11 MEMA CAS L J
67 32 28 27 11 MEM A VE L H4C

B2
J2
L2
F3
F9
J10
L10
N10O
B3
B9
C10
D10

|||—

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

67

67

67

67

67

67

67

67

CA VEM A DQS P<4> 45 67
DD“ MEM A DQS N<4> 1 67

67 31 30 29 28 27 __PPQY75 S3 NEM VREFCA A

67 31 30 29 28 27 9 __PPOM75 S3 NENJVREFDO A

67 32 28 27 11 MEM A ODT<0>

30 29 28 27 26

R30101 A A\ 2 VeM A zgo HY

MF 1% 120w 201

—67 32 28 27 11 MEM A A<O>

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>

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>

7 32 26 27 11 MEM A QLK P<0>F8
o7 a2 28 27 11 MEM A GLK N<0=CB
7 32 28 27 11 MEM A CKE<0:BL0
L<0> M3

67 32 28 27 11 MEM A

67 32 28 27 11 M A L

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

Al10
K10
MLO

VREF

MEM RESET_L N3

B4 NEM A DO<41>
B VM A DO<46> 3y

9 VEM A DO<45> 4,
B4 VvEm A DO<a3> o
E9 VEM A DO<40> 1
D3 \vEm A DO<47> 1y
E8 vEm A DO<42> 1y

&|o|3
ELZEERIREB

MEM A DOS P<5> 11
OD“ MVEM A DOS N<5> 31

HEEEEHEEE

o
B|e

B2
J2
L2
F3
F9
J10
L10
B3
B9
C10
D10

N10O

i

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 g

R30201 5\ XU 2 vem A zqro HO

K10
MLO

VREF

J_ Vs Y zow 200
67 32 28 27 11 MEM A A<O> K4
T 67322827 11 MEMA A<l> L8
6732 28 27 11 MEM A A<2> L4 |
6732 28 27 11 MEMA A<3> K3 |
67 32 28 27 11 MEM A A<d4> L9
67 32 28 27 11 MEM A A<5> L3

67 32 28 27 11 MEM A A<6>

HE
ERZEREREB

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>

HEEEIHE

&

67 32 28 27 11 NEM A A<ld>

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

o
B|le

o7 32 28 27 11 MEM A BA<o> J4

o7 32 28 27 11 MEM A OLK P<0:F8

-G8

67 32 20 27 11 MEM A QLK N<0B
67 32 26 27 11 MEM A CKE<0SL0

H3

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

67 32 28 27 11 MEM A RAS L F4:
67 32 28 27 11 MEM A CAS L G“:

H4

67 32 28 27 11 MEM A VE L aq

VDDQ

DM TDQS|
NF/ TDQS*

asg )]

B4 VEM A DO<50> 43
C8 MEM A DO<49> 4
SBrvema DO<55> ;3

B4 vEm A DO<as> o,
E9 vem A DO<53> 5y
D3 vem A DQ<54> 43
E8 vem A DO<52> 3y

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

B2
J2
L2
F3
F9
B3

B9

67 31 30 29 28 27 __PPQY75 S3 MEM VREFCA A

67 31 30 29 28 27 9 __PPONM75 S3 NENJVREFDQ A

MEM A

D8
[e:]

(=}
3030 |1 c3031t | 3| <

K10
MLO
B10
E10

8|¢

E3

20m 20
0.47UF 5 0.47UF ,
G eR 2 e GR,
201
av

VREF
VREF

30 29 28 27 26 wc RESET*
R30301 , 240 5 vema zan HO | 70

= 5228 20 11 MEMA Aco> K4 | a9
67 32 28 27 11 MEM A A<1> L8 | a1
67 32 28 27 11 MEM A A<2> L4 | a2
67 32 28 27 11 MEM A A<3> K3 | a3
679228 2711 MEMA Aca> L9 | ag
67 9228 27 11 MM A A<s> L3 | a5
67 32 28 27 11 MEM A A<6> M | ap
67 32 28 27 11 MEM A A<7> M8 | A7
67 32 28 27 11 MEM A A<8> N9 | ag
67 32 28 27 11 MEM A A<O> M | Ao
67 32 28 27 11 MEM A A<10> M8 [ A0/ AP
67 a2 28 27 11 MEMA A<11>  MB | A1
67 32 28 27 11 MEM A A<12> K8 | a1/ Be+
6732 20 27 11 MEMA Ac13> M [ a13
673228 27 11 MEMA A<1a> N8 | agg

o7 32 28 27 11 MEM A BA<o> I3 | gag
o7 a2 20 27 11 MEM A Bac1> K9 [gag
o7 a2 20 27 11 MEM A BA<2>  J4 [ gao

67 32 28 27 11 MEM A Ok P<0>F8 | ok
67 32 28 27 11 MEM A QLK N<o>®: CK*

7 32 26 27 11 MEM A CkE<0BL0 | ok

67 32 28 27 11 MEM A CS L<0> "B: cs+

67 32 28 27 11 MEM A RAS L F4: RAS*
67 32 28 27 11 MEM A CAS L G“:CAS*
67 32 28 27 11 MEM A VE L H4:V\B

VDD

= U3030
DDR3- 1333
FBGA

OM T_TABLE

B3
B9

| B4 hvem A DO<B9> 11 o7
| CB NEM A DOSST> 11 o7
| C3 MEM A DO<63> 13
| ©9 hEM A DOS56> 11 67
| E4 nvem A DOSSB> 11 o7
| E9 MEM A DO61> 15
| D3 NEM A DO<62> 11 o7
| E8 MEM A DO<60> 13 o

CA MEM A DOS P<7> 11 67
D4 MEM A DOS N<7> 15 o7

SYNC DATE=12/13/201d

ISYNC MASTER=K21 M.B
TTILE

DDR3 DRAM CHANNEL A (32-63)

d}@ Appl e I nc.
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67]

31 30 29 28 27 P S_S3_NMEM VREFCA A
30 29 28 77 g _PPOVIS S3 NEM GREFDO A sa 2007 =PPLVE S3 MEM B
o 3 g S S ] S
C3100 o 3| 2<(8(8|8|¢|<|S|s| |36
0470l 5 0. 470F] [ VDD VDDQ
g g
z 2 u3100
DDR3- 1333
o7 32 30 20 11 MEM B oDT<0> @ | opr FBGA
%0 20 20 27 26 MEMRESET L N3 pegeT
RE—’mo L \/\240/\ 2 vmszo M |zq OM T_TABLE
= s 050 3y MM B"aco> K4 | pg boo| B4veme poct> o
67 32 3020 11 MEM B A<1> L8 | og Do Bvem e poas 4,
67 32 30 20 11 MEM B A<2> L4 | po pe| SBrvEM B DO<2> 4y
67 32 30 20 11 MM B A<3> K3 | o3 ps| Ovem B poca> 4,
67323020 11 MEMB A<a> L9 | agq NF/ DOt|_E4 MEM B DO<0> 1,
67 32 30 20 11 MEM B A<5> L3 | a5 NF/ DOB|_E9MEM B DO<s> 4,
o732 3020 11 MEMB A6> M [ ag NF/ DQS|_ D3 VEM B Do<e> 4,
67 32 30 29 11 MEM B A<7> M8 | A7 NF/ DQ7| E8 vem B DQ<7> 1
6732 30 20 11 MEMB A<8> N9 | ag
67323020 11 MEMB A<o> M | a9 pos|_ 4 vEm B Dos Peo> 4,
67 32 30 20 1 MEM B A<10> $ A10/ AP D4 vem 6 o 1,
67 32 30 29 11 MEM B A<11> All DQs* o D5,
MEM B A<12> K8 | a10/ B+
67 32 30 20 11 i o 68
67 32 30 20 11 MEM B A<13> Al3 Dqsﬁ
67 52 30 20 11 _MEM B A<1a> N8 [ aq4 NF/ TDGS* | 28 e =
67 32 20 20 11 MEM B BA<0> I3 [ gag Al e
67 32 30 20 11 MEM B BA<1> K9 | pag A
67 32 30 20 11 MEM B BA<2> J4 | gao AllNc
F2
NC
o7 32 30 29 11 MEM B QLK P<0sF8 [ o FLO\
67 32 30 20 11 MEM B_CLK N<05B ck* NCI[ 2\~
HL0
o7 a2 30 20 11 MEM B cKE<0S10 | ok T8 x
67 32 30 20 11 MEM B CS L<0> H3Ccs» NL
N1
oraza0ze 1 MMBRAS L FAdpase
67 32 30 20 11 MEM B CAS L G“:CAS*
67 32 30 20 11 MEM B VE L H“CV\E*
VSS VSS
Qa|S[32(E|12B|2ISS(3| 8|8[8|3|3
=1 =] o|a

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

|||—

67

67

67 31 30 29 28 27 _PPOVES S3 MEM VREFCA A
67 31 30 29 28 27 9 _PPOVI5 S3 NEM WREFDOQ A 2 2007 =PPLVE S3 MEM B
o 3 3 S S ] S
o 3| 2288825 =00 1C3112
0. 47UF
VoD VDDQ vl
z 0z U3i110
DDR3- 1333
o7 a2 30 20 11 MEM B 0OT<0> @ | opr FBGA
%0 20 20 27 26 MEMRESET L N3 pEgET*
R31101 A AN 2 vems zaH9 | 7
N 15 1120w 200 a OM T_TABLE "
67 32 30 20 11 MEM B A<O> A0 DD MEM B DO<14> 1
~ 6732 30 20 11 MEM B A<1> L8 | a1 oot Brem s = .
67 32 30 20 11 MEM B A<2> L4 | a2 qucz ME - .
67 32 30 20 11 MEM B A<3> K3 | a3 DBl O Mem B Do<12> 4y
67 32 30 20 11 MEM B A<4> L9 [ ag NF/ Dot E4vem B Doxios o,
673230 20 11 MEMB A<s> L3 | a5 NF/ DB E9 vEM B Do<13> s
o752 30 20 11 MEM B A6z M | g NF/ DQo| DB MEM B DO<11> 4y
o752 30 20 MMB AT> M |7 NF/ DQ7|_EBMEM B DO<15> 4y
67 32 30 20 11 MEM B A<8> N9 | ag
67 32 30 20 11 MEM B A<o> Mt [ o9 s 4 vem B bos pe1
MEM B Ac10> M8
67 32 30 20 11 <10> - AL0/ AP D4 vem s o
67 32 30 20 11 MEM B A<11> All DQs* o DS
67 a2 30 20 11 MEM B A<12> K8 | Ao/ pox o 58
6732 30 20 11 MEM B A<13> M [ a3 DQS—-L
67 32 30 20 11 MEM B A<14> N8 | A14 N TDQS | A8 e =
67 32 30 20 11 MEM B BA<0> I3 [ pag | AL "
67 32 30 20 11 MEM B BA<1> K9 | gag A e
67 32 30 20 11 MEM B BA<2>  J4 [ pap ALl
F2
—— NC
o7 32 30 20 11 MEM B QLK P<03F8 | o FLO\G
67 32 30 20 11 MEM B QLK N<03B | cxr Ne| [
HLO
67 32 30 20 11 MEM B OkE<0BL0 | ok g NC
—— NC
67 32 30 20 11 MEM B L<0> B co+ NL e
NL1
67 32 30 20 11 MEM B L F4 ) Rrast
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
BI5(3(22(2(B(R]2(3(2] B|8|8|3|F
5

i

67

67

1

67 31 30 29 28 27 P 5_S3_NMEM VREFCA A
67 31 30 29 28 27 9 PPON7S5_S3 NMENLVREFDO A 2 g0 =PP 5 NVEM B
o 3 3 S S ] S
o 3| 2<(8|8|8|L<|S|s 0|0 1C3122
0. 47UF
VDD VDDQ 20%
i B Hooees
201
z 0z U3i120 =
DDR3- 1333
FB
o7 52 30 20 11 MEM B 0DT<0> @ | opr GA
%0 20 20 27 26 MEMRESET L N8 | pegeT
R31201 5% 2 vems z@eH9 | 7o
ME 1% wzow 201 OM T TABLE
6732 30 20 11 MEM B A<0> K4 | ag - pQo| B4 vem B Doxies 4,
6732 3020 11 MEMB A<1> L8 [ g pQL| B MEM B DO<22> 44
6732 30 20 11 MM B A<2> L4 | op pe| Svem B Do<21> 4y
67 32 30 20 11 MEMB A<3> K3 | a3 pes| 9 vem B Do<20> 1,
67 32 30 20 11 MEM B A<4> L9 | g NF/ DOt | E4 Mem B Do<19> 4,
67323020 11 MEMB As> L3 [ a5 NF/ DQ5| E9 Mem B Do<18> 4,
67323020 11 MEM B A<6> M | ag NF/ DQs| DB MEM B DO<17> 4,
67 32 30 29 11 MEM B A<7> M8 | A7 NF/ DQ7 E8 vem B DO<23> 5,
67 32 30 20 11 MEM B A<g> N9 | pg
67 32 30 20 11 MEM B A<9> M | A9 pas| 4 MM B Dos pe2> 4
MEM B Ac10>  HB
67 32 30 20 11 <10> = AL0/ AP D v & o
67 32 30 29 11 MEM B A<11> All DQs* —NEY [ve=]
o7 52 30 20 11 MEM B A<12> KB | a1p/ por oM T B8
6732 30 20 11 MEM B A<13> M | a13 QS|
6732 30 20 11 MEMB Ac1a> N8B [ ajg NF/ TDGS* [ 28 e 17
67 32 20 20 11 MEM B BA<0> I3 | gag Al
67 32 30 20 11 MEM B BA<1> K9 | paq M e
67 32 30 20 11 MEM B BA<2> 4 | gao ALl S
F2
— NC
67 32 30 20 11 MEM B QLK P<05F8 | ok F10
67 32 30 20 11 MEM B GLK N<0>GBC CK* Nel| [r2
HLO
o7 32 30 20 11 MEM B OKE<0S10 | kg —
98 N
67 32 30 20 11 MEM B CS 1<0> H3C cs+ NL
NL1
67 32 30 20 11 MEM B RAS L F4:RA5* NC
67 32 30 20 11 MEM B CAS | G“CCAS*
67 32 30 20 11 MEM B VE L H4:V\B
VSS VSS
R|S|I2(2(R|B|2|2|S(3| B|8|3|3|3
=] =) o|a

67

67 31 30 29 28 27 P

5_S3_MEM VREFCA A

67 3130 20 28 27 o __PPONT5 S3_NENG VREFDQ A 2 g0 ¢ =PR MEM B
o ol ol o )
1 1 @ 3 2|8 8|82 eS| =(0|8|d 1C3132
C3130 C313 "> ) | W 3
pu— 0. 47UF
0 4%, 0.470F , e 9 VDD VDD 20%
e b o CEr x5R-1
E z 0z U3130 =
B DDR3- 1333
FB
o7 32 30 20 11 MEM B 00T<0> @ | oot GA
%0 20 28 27 26 MEMRESET L NS { pegET OM T_TABLE
R31301 o A% 2 vems zH | 70
N 15 11200 201
67 3230 20 11 MEM B A<0> K4 | pg Do| B4 vEM B DO<30> 41 o
T 673230 20 11 MEM B A<1> L8 | a1 D1 | CBvem B 29> 1 o
67 32 30 20 11 MEM B A<2> L4 | a2 o Svem s 24 o
67 3230 20 11 MEM B A<3> K3 | a3 o8| O WEM B DO28> 11 o
673230 20 11 MEMB A<a> L9 | ag NF/ DOt | E4 MEM B DO<27> 4, o7
67 32 30 20 11 MEM B A<5> L3 | a5 NF/ DQ5|_E9 VEM B DO<25> 4, o
o720z MEMBAe> 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 | o S| 4 vem B bos pes> 41 o
MEM B A<10> HB
o ] e DQs* [y4 VEM B DOS N<3> 13 o7
67 32 30 20 11 MEM B A<11> All
o7 32 30 20 11 MEM B A<12> K8 [ A1p/BCr o o8
67 32 30 20 11 MEM B A<13> M | 93 DQS—_L
67 32 30 20 11 _MEM B Ac<ia> N8 | a1 NF/ TDQS* |28 e =
67 32 30 20 11 MEM B BA<o> I3 | gag AL ¢
67 32 30 20 11 MEM B BA<1> K9 | gag A o
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+ nel [
HL0
7 32 30 20 11 MEM B CkE<0BL0 | ok —"NC
ELVS
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
2’%232&’?8333; B(8(B|F[S

MASTER=K21 M.B

SYNC DATE=12/13/201d

I SYNC

TTILE

DDR3 DRAM CHANNEL B ( 0- 31)
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s 30 20 26 27 PPOVZS S3_MEM VREFCA A eGy75 S5 MM VREFCA A
67 31 30 29 28 27 67 31 30 20 28 27 PPOV75 S3 NEM VREFCA A 67 31 30 20 28 27 POV7S_S3_NEM VREFCA A
50 20 28 27 9 _PPOVIS S3_ NEM GREFDO A 2 40 &0 8. =PRL\E MEM B —PPLVE S M B
o o of ol o o o7 31 90 20 20 27 0BRSS NEGUREERA A $29 =K ME 67 31 30 20 28 27 9 __PPONT5 S3 MENJVREFDO A 2 g2 =PRLYS. MEM B 67 31 30 20 28 27 o __PPOM75 S3 NENJVREFDQ A 2 g0 &2 o =PR MEM B
o 3| 2<(8|8|8|L|L||s| 0ol 1 S a2 S S =
- o Of W C3202 N N I Sl eyl el S 1 o ol o o o > o aldlel elalele
0. a7UF caz10 |t caanyt W) 3] BB 2)=] &8)4|T 3212 cszz0 |t cazeqr O 3| 2|2|8l8|8|¢S|e|s| &|olu|d 13222 caza0 |t cazaqr 8| 2| 2|2|88(s|YS|¢S| &|o|u/d 13232
o VDD VDDQ g% p— Qo7 UF 0. 47UF — 0. 47UF
oo S xsR 3 i VDD VDDQ v — 20% 20 20m 209
gy CERM X5R 1 0.47UF 5 0. 47UH [ 2 Ervxsr L VDD VDbDQ v 0. 470, 0. 470F] , 2 P VDD VbDQ av
4 301 oo Ghrne xR 1 Gl k2 ik weh Cermt x5k 1
> > LBZOO = av S S LBZ 10 © E E 201 201 201 g g 201
= v
DDR3- 1333 = DDR3- 1333 s U3220 - = U3230 -
© S DDR3- 1333 DDR3- 1333
67 52 50 20 11 MEM B ODT<0> oot VM B coT<0> @ | oot FBGA FBGA @ FBGA
- 0792 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
NVEM RESET_L RESET*
30 29 28 27 26 MEMPRESETL L T MEM RESET_L N3 *
a0 30 29 28 27 26 L = RESET" 20 20 28 27 26 MEM RESET_L N3 RESET* 30 20 28 27 26 MEM RESET_L N3 RESET*
R3200, 2 vemszat® |7q R3210, A 2O Ho OM T_TABLE 24 OV T_TABLE
A OM T_TABLE IANANZ MEMB 2@ 12Q R32201 5 X% > vems zao M9 | 7o R32301 5 X% 2 vems zan HO | 70 -
Vs w200 a B4 15
— 32 30 20 11 MEM B A<O> A0 DQO MEM B DQ<38> 1 67 J_ MF 1% 120w 201 K4 OM T_TABLE B4
- ST MEM B A<0> | BAVEm B DO<43> M 1% 120w 201 M 1% 120w 201 Ka B4
N vyryeaa S T revyor T I ol = Ty B TR L P Do) MM B B0st0s s o7 L o7 o201 MM A0 O A0 o I vy
&7 32 30 20 11 MEM B A<2> L4 | po pe| S VEM B DO<35> 4, 6 o7 32 30 20 11 FEE LSS — ] ST uon = 67 32 30 20 11 MEM B A<1> L8 | a1 DQL[ “C MEM B DO<53> 1367 - 67323020 11 MEMB A<l> -9 | A1 DQL| = MEM B DQ<57> 11 67 ‘
o7 32 30 20 11 MEMB A<3> K3 | a3 pes| O MEM B DO<32> 4, 67 o7 92 w0 20 MEMB A2 __Po) A2 DR M B Doz 1 o o732 3020 11 MEMB A> LA | pp o SvEM B DOsss> s o 7923020 1 MEMB A2 L4 | pp ol Swems Dose> i 6
67 32 30 20 11 MEM B A<4> L9 | aa NF/ DQa| B4 VEM B DO<37> 11 o7 67 32 90 29 11 Mw A3 DQBEANE’\AB& wer 67 32 30 20 11 MEMB A<3> K3 | a3 DB O MEM B DO<48> 11 67 675230 20 11 MEMB A3> K3 | a3 DQB| S NEM B DO<S6> 11 67
MEM B A<d> p NF/ D4l E4 vEm B Do<ad> VEM B Acae L9 | E4
673250 20 11 MM B A<s> L3 [ a5 NF/ DQ|_E9 MEM B DO<36> 11 o 6732 90 29 11 Py N/ DOS| E9 e B e n : o732 3020 11 MEMB A<a> L9 g NF/ DQ4 E‘; MEM B DO<50> _ 13 67 67 32 30 20 11 MEM B Ac<d> tg P4 NF/ DOH ELVEM B D050 1 o7
MM B As5> L3 | E9VEM B DO<ds> MEM
o7 9230 20 11 MM B A6> M [ g NF/ DQ5| D3 MEM B DO<34> 1, o v V- e NF/ D0p|_ Do hen & Domaes o732 3020 11 MEMB As> L3 | a5 NF/ DQB| SMEMB D052 s o 67 32 30 29 11 e NF/ DQB| S MEMB D060 s o7
DO< 167
67523020 11 MEM B A<7> M8 | a7 NF/ DQ7| E8nEM B DOB9> 11 67 v — v o NF/ D7 EBNEM B D0m05 11 oy o732 3020 11 MEMB Ae> M | pg NF/ DQo( TS MEM B DOSS4> 11 o7 oo MMBAe> WA NF/ DQo| 29 e 2> 116
6752 5020 11 MEMB AB> N9 | ag e EMB A 0| g ——EM.B Dos10> 6752 30 20 11 MEM B A<7>  MB [ a7 NF/ DQ7| EB vEM B DO<52> s o o a0z 1 MEMD AST> AT NF/ DQ7| EB MEM B DO<63>  1s o
30 20 11 VEM
67523020 11 MM B A<9>  M? | pg Dos|_ P vEM B DOS Pea> 1 o7 o VM B acon M | no boe A v & o Pt 4, o 6752 3020 11 MEM B Acg> N9 | g G2 MEMB AE2 N8 | a3 o
o7 52 30 20 11 MEM B A<10> M8 | A10/ AP D e s s 67 32 30 29 11 M B ACLO e 67 32 30 20 11 MEM B A<9> M | a9 DQs|_ A MEM B DGS P<6> 11 67 67 32 30 20 11 MEM B A<9> o A9 DQS| " MEM B DQS P<7> 11 67
> <10>
o7 22 a0 20 11 MEM B A<11> B | a1q DQS* [o—MEM B DR N> 21 o7 v vy T3 Mevaal Q5+ D4 MM B D8 15> 1 o o7 52 30 20 11 MEM B A<10> M8 | ato/ AP DS 0% s b e 7 MEME A0 B f a0/ ap o IV
o 20 20 12 NEM B A<12> KB | A12/ BOr o8 Oy 3 Bo 7 52 30 20 11 MEM B A<11>  MB | a1q p—HEME DX Mtz 67 52 30 20 11 % ALl
o7 52 30 20 11 MEM B A<13> _N& | 13 D""TDQS—J vy oM ToQg|_B8 6792 30 20 11 MEM B Ac12> K8 | a1p) B b Toos| B8 67 32 30 20 11 MEM B A<12> A12/ BCr p—
67 32 30 20 11 MEM B Ac1a> N8 [ aqg NF/ TDGS | 28 ¢ = ora e TN I A8 1 o7 a0 1 MMB A3 W a3 @92 %0 20 11 MEMB As13> T ALS 1
67 32 30 20 11 MEM B A<ld> AL4 NF/TDQS* L — NC = 67 32 30 20 11 MEM B A<ld> N8 | a14 NF/ TDGs* [ A8 N 6752 30 20 11 MEMB A<1a> N8 | a14 NF/ TDGs* [ A8 NC = _—
Al
67 32 30 20 11 MEM B BA<0> I8 | Bag LA ne 33 | Ao AL
67 32 30 20 11 MEM B BA<1> K9 | gag LA Ne o7 52 w0 z0 1 MEM B BASOR K9 N 67 52 30 20 11 MEM B BAco> I3 | gag LAL ¢ 67 52 30 20 11 MEM B BA<0> I3 | gag LAL ¢
o 52 30 20 11 NEM B BA<2> 3% | A2 ALL S 6732 30 20 11 MEM B BAsl> ) BAl AN 7 32 30 20 11 MEM B BA<i> K9 | pag A4 e 752 30 20 11 MEM B BA<1> K9 | ga1 1A Ne
MEMB BA2> = e o7 32 30 20 11 MEM B BA<2> % | a2 = NC o7 32 30 20 11 MEM B BA<2> _ I4 | gao ALl G o7 32 30 20 11 MEM B BA<2>  J4 [ o Allc
F10 = F2 | F2
67 32 30 20 11 MEM B QLK P<0sF8 | o | F10ne F8 F10 L2 e
67 32 30 20 11 MEM B QLK N<03B cxr NCI | H e o7 32 30 20 1 MEMB QLK PO | = O’i el e 67 52 30 20 11 MEM B CLK P<05F8 | ok | F10c o7 32 30 20 11 MEM B LK P<0>F8 | ok zom
o0 HIO\ 67 32 30 20 11 MEM B QLK N<0>F 4 CK’ WONC o7 32 30 20 11 MEM B CLK N<053B | oy NCI [ H e 67 32 30 20 11 MEM B Ol K N<053B ] ckx NC ONC
67 32 30 20 11 MEM B CKE<O=* | CKE 8 G10 = ne S 10 RS H
o 7 NC 67 32 30 20 11 MEM B CKE<OZ2D | CKE J8 o7 32 30 20 11 MEM B CkE<0S10 | ok S5 N o7 32 30 20 11 MEM B CKE<0S10 | kg s &
MEM B CS L<0> cs* LN e H3 NL o NC NI
67 32 30 20 11 MEM D o LSU2
N1 67 32 30 29 11 MEM B CS 1<0> B cs* 51N o7 32 30 20 11 MEM B CS L<0> M3 | cor N1 67 32 30 20 11 MEM B CS L<0> FB | cor | NL
oraza0ze 1 MMBRAS L FAdpase — o 92 w0 20 12 NEM B RAS L F4 | Rase NC FAC NLL o 4 NL1
o e a NEM B CAS LA cacr 32 30 W 67 32 30 20 11 MEM B RAS L g RAs* svazaozgn%‘cw
o o 0 20 1 Mg Ver ooz 0 20 SELEEEL—Q eAS wazwmu MMBOSL dcas 675230 20 11 MEMB OAS LAy CAS*
B oz MMBVEL  HMdve o 3 30 0 12 MEMBVE LA yer 7o MEMBVE L HA] v B
vss vss
vss vss vss vss vss vss
||~ (3] olo|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 nmay be overl oaded.

9 27 28 29 30 67

27 28 29 30 67

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

VREFNRGN
T
o5 7 _=PPVIT 53 OOR BUE R3303
R3318 PLAGE_ NEAR-2900. EL: 2. S4mm
: 10mA max | oad
1 2 PP3V3 S3 VREFMRGN DAC °
VVV M N_LTNE W DTFHO. 3
e M N_NEGCW DTH-0. 2 VREFMRGN VREFMRGN
o VOLTAGE=3. 3V R R
NONE C3300 C3301 VREFMRGN
02 P N s VREFMRGN PPOVT! NEM VREFDO A
uF — oRITICAL c3303 ! o VREFVRGN RN WOTHO. 3
2o 10% . 10F - u3302 M N_NEGK W DTH=0. 2
2 2 sr ceru VREFMRGN 1006 —T— - URURess R3304 VOLTAGE=0. 75V
a02-LF 0201 wB300 v, uese 133
. o ceR VREFMRGN DO SCDI MVA_BUE
VDD
1% PLAGE_ NEAR-2000. 28: 1mm
45 [[)—=L2C VREFDACS SO dscL e VOUTA[L VREFVRGN_SCDI MVA DQ 11 20w -
e
N 201
43 QI =1.2C VREFDACS SDA SDA 5 VOUTBIE y NG
A0 & vourds VREFMRGN SODI WS cA
= RD)
Addr =0x98( W) / 0x99( RD) 1AL VOUTDIS. VREFMVRGN_MEMVREG FBVREF
D NOTE: MEMREG and FRAVEBUF share o VREFMVRGN
a DAC output, cannot enabl e I VREFMRGN R3309
both at the sane time! R3301 200 puAce NeAR=32900. 126: 2. S4mm
100K
o PPOV75_S3 MEM VREFCA A
o VREFMRGN M N_LI NE_W DTH-0. 3 mm
T M N_NEGK_W DTHEO. 2 mm
L R3310 VOLTAGE=0. 75V
R3319 - 133
SHORT VREF CA_SCDI MVA BUE
2 PP3V3 S3 VREFMRGN CTRL
VVV M N_LTNE W DTFHO. 3 1% PLAGE NEAR-RI309. 2: 1mm
o M NNEGK_ W DTHEO. 2 mm 11 20w
N VOLTAGE=3. 3V CRITI CAL Ve
N VREFMVRGN 201
02 o| VREFMRGN
C3302 * hal
0.1UF —— vce
10% —T—
sy, u3301
201 PCA9557
N
(@ POLE ¢ o
s|p0 P17 VREFVRGN DO SCDI MVA EN
VREFVRGN
Addr =0x30( WR) / 0x31( RD) AL P22 1
sla2 P31 VREFMRGN_CA_SODI MVA_EN R3307
100K
1
PA(NC S
P52 VREF VEWREG EN -
43 [TN)—=L2C PCA9SS7D sa alscL P62 VREFMRGN_FRAVEBUE_EN 2%
=1 2 70 2 1
LY e C_PCA9S57D SDA SDA P74 % NC
THRM RESET* 15 =
PAD GND
25 [TN)—PCA9SS7D RESET L
RST* on ‘platformreset’ so that system
wat chdog wi |1 di sabl e nargi ni ng
NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycles
Required zero ohmresistors when no VREF margining circuit stuffed
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON - K
C3305
0. 1UF VREFMRGN
114 4 2 VREF VREF
6S000. RES, MIL FI LM 0, 5% 0402, SM LF R3303 MRGN_NOT 10% o BL Uu3304 MRGN
2 - MAX4253
- : R —— rasos — e NG R33L4
VREF VEM/REG BUF 2 DDRREG F8
1% PLAGE NEAR-R731S5. 2: 1mm
=] 11 20w -
e
201
VREFMRGN
VREFMRGN_FRAVEBUE BUF
R3313 VREFMVRGN
100K
% Uu3304
1120w 2 MAX4253
" =
: unused buf fer
”

BOM options provided by this page

VREFVRGN - Stuffs VREF Margining
Greuitry

VREFMRGN_NOT - Bypasses VREF Margi ni ng

Gircuitry

VREFMRGN
'R3315
100K

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

Nonmi nal val ue
Mar gi ned target:
DAC range:

VRef current:

DAC step size:

0.75V (DAC: O0x3A)

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

7.69nV / step @ output

1.5V (DAC. 0x3A)

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

8.59nV / step @ output

1.267V (DAC. 0x8B)

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

1.51nV / step @ output

SYNC_DATE=12/ 13/ 201
—

Isvm VASTER=K21_M.B

FSB/ DDR3/ FRAMEBUF Vr ef

Mar gi ni ng
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—PP1V5E S3 MEM A —PP1VE .53 MEM A JEDEC recommends 30 Ohmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, V\E
32 28 27 7 — ® p ® 32 28 27 7 o
,=PPOV75_SO_NMEM VIT A
1 C3408 1 C3400 1C3410 1 C3420 1C3418 1 C3430 1 C3440 1 4 s RP3401 36 4 5
-2 20F 2, 2UF 2, 2UF 2. 2UF L 350F 2 20F 2o0F $3420 oo M RP340Z 36 5 V7  Sarsaw axozet 1 C3480
5 6.3V 5 6.3V 5 6.3V 5 6.3V P %os/ﬂv P %os/ﬂv %93/“\/ %003/“\/ [aaey RP3400 36 2/\/\/\/ 7 5%1732W  4x0201 0. 47UF
CERM CER CERM CER 2 2 &R 67 20 27 11 Cy—MEMLA_A<B AN .
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 402-LF o 28 27 11 VEM A BA<Q RP3403 36 1 8 5%1/ 32W 4X0201 5 59/“
[aney T RP3402 AN 597 32W  4%0201 SERM XER-1
o7 20 27 11 y—MEMLA_CS_1 <0 ek 36 1 AL i 0
D 1 C3401 1C3411 1C3421 1 C3431 1 C3441 1 C3451 67 28 27 11 Ty MEM A_ODT<0> 3401 36 2,\/\/\/7 5 AX0201
+ 3409 2 oUF ]—2 2UF 2 oUF 1C3419 2 oUF 2o0F 2 oUF SITSZW 02014
2. 2UF 20% 20% 20% 20% 20% 20% 1
R#340 20%, 2 &% 2 BV 2 S8 2, 2UF 2 G S By S Bodv oo NEM A A<12 RP3403 36 » 7 C3482 |+ C3483
2 CERM 402-LF 402-LF 402-LF s%“v 402-LF %gMLF %gz‘nu: [aaey A RP3407 AN 5%I732W  4X0201 0'047UF 0'047UF
402-LF 2 cem o7 20 27 11 Oy MEM A_A<14 RPIA0G 36 SAAAAL e " 20% 20%
402- LF 3 > 5% W 4X0201 . 2 .
= R o = 1/\/\/\/ 2 5%1/ 32W 4X0201 —|_ g ek 1—1_ gor e
= 1 C3412 = = 1C3442 = o728 27 11 MEM A A<11 RP3406 36 4 5
go.%ZUF %j%ZUF ° [Ras>, = %A% B%L/ 32W 4X0201 1C3484 |1 C3485
2 CAPS ALONG PACKAGE EDGE 2 &3 2 &3 2 CAPS ALONG PACKAGE EDGE RS, MEM A A<10> RP3402 36 3 5 0. 47UF 0. 47UF
402-LF 965- LF [ RP3404 AN VAT IEW %0501 360 360
67 28 27 11 [TRy—MEM A_A<] 36 s AN\, 6 2 Howxsr1 |2 GRwXER 1
f 1 o7 20 27 11 [Ty MEM A_A<Q RP3403 36 IIVVYNE 506/ 32W  4X0201 301 501
L 1 o7 28 27 13 [TRy— MEM A_A<4 RPs404 36 1/\/\/\/ 8 S%I7 32W  4X0201
= A RP3407 36 - 7 SO/ 32W 4%0201 ¢
o7 20 27 11 [[Ny—MEMLA_A<8 AN,
o 28 27 11 MEM A BA<2> RPS40Z 36 4/\/\/\/ 5 5%1/ 32W  4X0201 1 C3486 |1 C3487
o728 m@ MEM A BA<1 RPSAUS 36 3 \AnL 6 oaw ax0z01 0., 47UF 9. 47UF
1A RP3407 59T 32W 4X0201 Y
Losps | Leame | Lo Lo | Losap | Sp D BN [ o [ s
9%, ;% 9%, %, o 5
402- LF 402- LF %gMLF %gMLF %gMLF %gMLF
RP3407 36 4, , . s L G308
67 28 27 11 NEM :
1 C3405 1 3415 1 C3425 £ C3435 1 C3445 1 C3455 D A RP3AUE 36 5 \\\ 7 srow axomon | T, 49"
2,,2UF 2,,2UF 2;,2UF 2. 2UF 2 2UF 2. 2UF I M A A7 RP3A04 36 4 \/\\ s Sarsew axeot SoreR
2 & i) 2 B 2 éﬁ/ﬂ‘h’n 2 iﬁ/ﬂ‘(n 2 By o7 28 27 11E MEM A CAS_| RP340T 36 5 \/\/\ o S732w axozor
402- LF 402- LF 402- LF 402-LF 402- LF %gylu: o 28 27 11 [an NFM_A_RAS_I RP34UT1 36 1% 8 5%I1/32W  4X0201
C ' | = e s Yt e
= 1 C3416 = = 1 C344 = R
2. 2UF 9_32U|:6 —F GERM XGR 1
COLUMN OF THREE CAPS BETVEEN PACKAGES 2 20%, COLUMN OF THREE CAPS BETVEEN PACKAGES 2 %
o5 Le M =
s ! , =PPOV75_S0_MEM VIT B
—_ —
- RP3413 3¢
67 %0 20 11 IRy MEM B RAS L 1 8 1C3481
o7 %0 20 11 [Ty MEM B A<8> RP3410 36 1 m g SR/ 32W 4X0201 0. 47UF
o7 30 20 1 TRy MEM B_CKE<0 ﬁjilﬁ 36 1 AANS 2:;3;33 %0201 —F F A
oy =RPLV5_S3_NEM B : : wwmr__o =PP1V5_S3_MEM B , : 7 50 20 1 [D—MEMLBASZ 36 AN oser =
1 C3428 C3402 JiC3470 1C3422 1C3432 JiC3490 1 452 RP3409 36 3 6 1 C3460
L 2 oUF 2, 2UF 2, 2UF 2. 2UF 1 §3438 UF 2 2UF SR D RP3AT0 36 5 \/\/\ s 73w axom0t gt TOF
2 &3 8.3V 6. 3V 8% 269% 3% 3% 3% * o B RP3208 AAAS 597 32W _ 4X0201 2 &
CERM CERM 2 Zerm 2 6.3 2 M 2 Zerm 2 Zepm 67 30 29 11 y—MEM B_A<Q 36 SAAAS GERM X5R- 1
402-LF 402-LF 402-LF 402-LF 2 CERM 402-LF 402-LF 402-LF . RP3413 36 5%1/ 32W  4X0201 01
402- LF 67 30 20 11 [T MEM B A<10Q. 3 AN 6 ~
o730 20 1 [Ty MEM B_A<S ﬁjzii 36 2\ NN 2;:; ia 4><g201
1 C3403 "_IiC3471 1 C3423 1 C34 ji 491 1 o7 % 2 1 [T MEM B _CAS L 36 4 5 i AX020T
1 3429 2 2UF 2 2UF 22UF 1 C3439 G323 32 SRS o7 50 20 11 [Ty MEM B_A<6 RPoa11 36 3% o o 13461 |1 C3462
25,28 2%, 2%, 2%, S OUR 2%, 2%, 2% or 20 20 11 NEM B BA<2> 36 4 5 SYAT3IW 4%0201 0 a7UF —L g a7UF
2 &) z %gMLF z %gMLF z %gMLF %0'03/“\/ z %gMLF z CE§M 2 ey 67 30 20 nm MEM B_BA<0> RP34U8 36 2/\/\/\/ 7 S%I732W ~4X0201 B 70° 5 v
402-LF | 2 M g 402-LF 402-LF [nane RP3408 36 3/\/\/\/ 6 SUI32W 4%0201 SERM XER-1 SERM XER-1
402- LF 3 3 > 67 30 20 11 [TRy—MEM B_BA<1 RP3209—5¢ AN Staatidtnind
67 30 20 11 MEM B CS 2 7 i 4X0201
= 1C3472 = = = o iZ 2 1 g NEM B_A! 1_11 . RP3AT0 36 4 \/\/\ s S/rsow ax0mor 4
347 1 G3492 NGV RPIATA 36 4 \/\\/g  Sarsew aowon 1 C3463 |1 C3464
B 2 CAPS ALONG PACKAGE EDGE 29% 209 LB RP34U8 36 AT T 0. 47UF 0. 47UF
6.3V EO%R/ 67 30 20 11 Ry—MEM B_A<12 AN 5 3
2 Rl 2 ceRin 2 CAPS ALONG PACKAGE EDGE o oo n VEM B A<z RP341I0 36 - 7 SOA/32W 4X0201 2 30% 2 30%
I 402-1F | m = %% SO/ 32W  4X0201 ST XER-1 SH XeR L
1 L RP3414 36 , ;
67 29 11 NEM B A
D i ha 2 RP3414 35 1YV 5 Sarssw axoz01 1 C3465
67 30 29 1 [T MEM B_ODT<0> RP3413 36 2 W\/ 7 ST3IW 4X0201 gg/%‘WUF
5961/ 32W  4X0201 2 GRM XBR- 1
1 C3406 1 C3474 1 C3426 RP3414 3 2L
2 2UF 2 oUF 2 oUF 1 C3436 1 C3494 1 C3456 o720 2 1 D—MEMLB_A<d RPIITT g0V VA~ s
20% 20% 20% 2. 2UF 2. 2UF 2. 2UF 67 30 29 11 [TR)— MEM B A<11 1 AN/ 8
2 Bid 2 &3 2 &3, 20%, 2%, 2%, SYRIT32W - 4X0201 1 C3466 (1 C3467
402-LF 402-LF 402-LF 2 %gMLF 2 %gMLF 2 %gMLF 0. 47UF 0. 47UF
MEM CLOCK TERM NATI ON ‘|Z ggzw_;lz AN,
. . 20. 20
1 C324b'(27 1 9321"7:5 1 9321"2:7 1 C3437 1 C3495 1 C3457 Pl ace RC end termnation after |ast DRAM : :
Lty Lty Lty 2;,2UF 2,,2UF 2.2UF Pl ace Source Cterm at neckdown at first DRAM =
R ¢ ) of of
402-LF —F %gMLF —F 402-LF 2 iovaF 2 g‘%%}\ln 2 gga}\ln
402- LF 2-
- . . B R3468 C3469
- — 67 28 27 11 MEM A CLK N<O> 1 2 veMA TERM R N
1 C3476 = = 5% v _| |7
2 2UF ! 9324})%6 - 3468 vZ8w 0,,LUF
0Y .
COLUWN OF THREE CAPS BETWEEN PACKAGES |2 égéi’,, Lty 3 3PF 201 e
402-LF COLUWN OF THREE CAPS BETWEEN PACKAGES 2 Sepv g"s/uv 6.3v
_ el cgnﬁ( R3469
r 67 28 27 11 MEM A CLK P<0> : 1,30
A = = 1%;/8"" I
SYNC MASTER=K21 M_B SYNC DATE=12/ /
201 o \TE=12/ 13/ 2010
R33A(,)78 C3479 DDR3 DRAM Channel B (32-63)
TG NOVEET ypaz |
67 30 20 11 MEM B CLK N<O> 1 2em e agrem e |N7
e Appl e I nc. 051- 8871 | D
c3478: " Oy UF
®
33PF 201 R 2.5.0
2. R3479 8.3v NOTI CE OF PROPRI ETARY PROPERTY: [
aor™ 30 FHEPRN AN | PROPERIY G- APFLE COMPUTER
673020 1 MEMB QK P<0> . L 2 £ HE POSLOSR AGREES 10 THE FoLLam ra N R —
5% | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
120w 11 NOT TO REPRODUCE OR COPY I T g{gw
201 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI Tl CAL
OM T_TABLE
C3600 —_ — 1 2 E T29 D2R P
s s [rmy—PALE T29 R2D C P<0> 10 = H . oo PCIE T29 R2D P<0> P14 |pERe o U360 PETP 0| T14 e PCIE T29 D2R C P<0> C36£;01UF I I Lol 129 1PR 10> o ¢ o
P15 EA | IE- T15 PCIE T29 D2R C N<O> .
o s my—POLE T20 RPD C N<O> C3601 | L2 po PO ELTPR_R2R N PERNO G‘E—%@ 192 PETN_O = 1_C3641 1||2 POE T29 D2R N<O> o s
0. 1UF | | (1 o 2) 0. 1UF | | 10% 16V X5R- CERMO1
C3602 2 1]|2 E T29 D2R P<1
e o (r—PALE 129 R2D C P<l> oI H - les POE T29 R2D P<1> K14 |pERP 1 PETP 1| M4 s POIE T29 D2R C P<1> C364; s I I S DAL E T29 D2R P<l> {oom © &
K15 MLS PCIE T29 D2R C N<1> ;
o s y—PCLE T29 R2D C Nel> C3603 L2 e BOE T29 R2D Nel> PERNLL |y F | PRI = _C3643 1|2 POE T29 D2R Nel> o ¢
010k || E s 0. 1UF | [10% 1ev R ceraot
C3604 g 4 1]|2 E 129 D2R P<2
o o (ry—POE T29 R2D C Pez> 0 I0F H - Les PCIE T29 R2D P<2> F14 |pEre 2 2 g £ | PETP 2| Hl4 e PCIE T29 D2R C P<2> C364; o I I S DAL E T29 D2R Pe2> D © o
F15 H15 PCIE T29 D2R C N<2> I
o s my—PCLE T29 R2D C N<2> 3605 |2 p o PO ELTPR_R2R N PERN.2 8 PETN.2 = 1 _C3645 1 ||2 _POE T29 D2R N2> oo ¢ o
0. 10F || 0. 1UF | | 10% 16V X5R- CERMOL
w
C3606 4 1]2 E 129 D2R P:
s s (I PALE T29 R2D C P<3> oIE H . les POLE T29 R2D P<3> B15 |pERP_3 G PETP 3| D14 s POIE T29 D2R C P<3> 36 061u|: I I o e e 22 oD © =
B14 D15 PCIE T29 D2R C N<3> -
o s my—POLE T20 RPD C Ne3> C3607 | L2 oo PAE T29 ROD N<3> PERN_3 o | PETN.3 - 1_C3647 1 ||2 POE T29 D2R N<3> oo s
0. 10F || ” — 0. 1UF | | 10% 16V X5R- CERMOL
NO STUFF -
=PP3V3 T29 RTR 7 33 34 35
VON R3610 Vo) Al4
A2 129 WENDOD INNA—— T MR MONDCO VAKE* 5,V T29 PCIE WAKE L R3651 1A an 2
DEBUG For nonitoring current/vol tage 10K 5% 1/ 20w MF 201
VON R3611 Al15
TP_T25_NOMDCL VYV e e NONDCL PERST*C2 _ T29 RESET L o
iSE|_C8 T29 RSENSE
TP_T29 NMONOBSP C36150 - 12 _T29 MONCBSP A3 [vonoBSP RSEN
DEBUG For nonitoring clock . I 1 655
TP_T29 MONOBSN C36160 - 1 H 2 - T29 NONOBSN B13 |MoNOBSN E?:?BK
a5 34 33 7 _=PP3V3 T29 RIR g,F;“;w
. 402
RBI AS|_C7 T29_RBI AS
1|y + C3690 R3692*
R3690 R3691 1. OUF 3. 3K
20%
3 35§ E%SK 2 S 120w = I Not used in host node.
vy W 0201- MR CRITI CAL 201, i @[ Pa e rsT orpRL TP T29 POIE RESETO L
201, 5201 OM T_TABLE ~ Py 3 PCI E_RST_1*[yL1 TP _T29 PCIE RESET1 L
= . 55 (OO—=129 CLKREQ L PCl E_CLKREQ 0* @ 8| PaiE RsT 2+[L2 TP T29 PCIE RESET2 L
(T29_SPI_MOSI) s|p U690 o 2 (150 spl mso R3693 < % PCI E_RST_3* /@ TP T29 PCIE RESET3 L
MP5160 5% T3
(T29_5PL_CLK) °1C  2kxe-1.8v izow 0 a ol P2 jlﬁg Eg 135 Janil =PP3V3 T29 RIR 753 30 38
Tl
(129 SPI_CS 1) ids . "° 2201 11 T29_SPI_MSI W |EE DI %) il 2 A T29 ToK @:
1 T29 SPI_M SO P2 [EE DO " <D 'R3698
T29ROM WP_L aqdwiL - |a = TDO_ W JTAG T29_TDO oD ¢
V! T29 SPI_CS L 10K
71 U EE Cs* LILuJ A2 o
T29ROM HOLD L 74 HOLD L 21 T29_SPI_CLK NL |EE CLK]| REFCLK_100_I N_P| PClE CLKI00M T29 P a6 s irzow
B12 PCI E CLK100M T29 N
vss  ThM o _TP_T29 THERM DP B2 |rrerv op " REFCLK_100_I N_| T 16 o0 2201 R%gg5
Use Bl GN\D ball for THERM DN
4 ° - XTAL_25_INLD11 e SYSCLK CLK25M T29 R o L 2 SYSCLK CLK25M T29 25 60
EST EN E2 —25_| VN <T4
T29 TEST TEST_EN .@ g XTAL_25_out]_CL1 TP _T29 XTAL250UT o
1
> TMJ_CLK_out| U5 T29 TMJ CLK OQUT R3691E o
. E TMJ_CLK_ | NL_ML T29 TMU CLK IN )
T29 TEST PO NT 3 DL |TEST PWR | = NO STUFF Y zg,‘f“
R3699" 2
10K
5%
4 =
7133 _DP_T29SNKO M. P<3> T8 |DPSNKO_M._LANE_3P_I NO_HDM _TMDS_CLK P ] ' EZZJ
. 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 T3 _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 —e et - — o =
im0 OSNKO_M._C P<0= 36 OOIUF H % Te - 7130 _DP _T29SNKO M. N<2> U9 |DPSNKO_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> 33 71 7135 _DP_T29SNKO M. P<1> T10 |pPSNKO_M._LANE_1P_I NO_HDM _TMDS_1_P E
0.10F 1% 38 1 7122 _DP T29SNKO M. N<1> ULO |ppSNKO_M._LANE 1IN INO_HDM _TMDS 1N |y DPSRCO_M._LANE_3P_OUTO_HDM _TNDS_2_p| T12 DP T29SRC M. CP<3> R3661 1nnp 2
- c DPSRCO_M._LANE_3N_OUTO_HDM _TMDS_2_N_Y12 DP T29SRC M. CN<3> R3662 01 p 5% v2w M 201
71 5 DR _T29SNKO M. C P<l> C3622 1|2 DP_T29SNKO M. P<1> R 7135 _DP_T29SNKO M. P<0> T11 |ppSNKO_M._LANE_OP_| NO_HDM _TMDS_2_P @ — = == — - —— ) NN 30w 3 o1
0.10F 11328 catt, 7122 _DP_T29SNKO_M._N<O> ULL |DPSNKO_M._LANE_ON_| NO_HDM _TMDS 2_N
DP_T29SNK N<1> C3623 1|2 DP T29SNKO M. N<1>
e D SSNKQ ML C 23— % n 7 %5 _DP_T29SNKO_AUXCH P T7 IDPSNKO_AUX_CHP E
. X5R CER01
71 33 _DP_T29SNKO AUXCH N U7 |DPSNKO_AUX_CHN
DP_T29SNK( P<2. 624 1]z DP_T29SNKO M. P<2> o8
R nn> OSNKO_M._C P<z> &3 0 10F H % TE - o Co—e DP_T29SNKO _HPD T4 |DPSNKO_HDM _I N_HOT_PLUG_DET | § 663
. X5k Ceraao1
DPSRCO_M__LANE_OP_QUTO_HDM _TMDS_CLK_pP| N12 DP_T29SRC M._CP<0> 1 2
2 2 1|2 DP_T29SNK( N<2 _M-_LANE_OP_OUTO_HDM _TMDS_CLK_ NN
71 5 DR T29SNKO M. C N<2> C3625 H R 9SNKO M. > - R3630" & | Dpsroo_M._LANE_oN_oUTO_| TTnDs_ Gk N_RL2 DP T29SRC M. ON<O> R3664 01/\/\/\/2 5% 120w W 201
0.10F 16K ceraaon ook 3 M _TVDS, 5 W wmow W w1
7 s [Iy—DP_T29SNKO M. C P<3> C3626 1| DP_T29SNKO M. P<3> - 11200
0.10F 1130 Aty 2015 100pF SRF > 40MHz
7 o [ry—DP T29SNKO M. C N<3> C3627 1] DP T29SNKO M. N<3> - DPSRCO_HOT_PLUG DET|_T6 DP_T29SRC HPD
0.10F 1138 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 | Tigkeealty L C3685 1 1 C3686
71 sg@ry—DP T29SNKO AUXCH C N C3629 1 H 2 DP_T29SNKO_AUXCH N — > 100PF 0;,01UF
10% 16V 1 1 25V 1ov
0. 1UF X5R. CERR01 Ei HOM_SCL N BL T29 HDM SCL IN s Rgegi 5;)_36(}3(32 R 2 2 oK
TP_T29 HDM 5V OUT UL [HDM _5V_ L 3.) g HDM _SDA I N_A2__T29 HDM SDA IN 3 vk % w
I M M
— out F3__T29 HDM OQUT HPD
3s a4 33 7 =PP3V3_T29 RIR . &) HDM _QUT_HOT_PLUG_DET| 3 201, 201 L
'R3670 |['R3671 L L
%UEK %UEK [PRTO Cl OT P|_A6 T29 R2D C P<0> oo s
1/ 20w 1/ 20w - - B6 T29 R2D C N<O>
M M PRTO_CI OT_| oo 63 7
201 201
il 2| PRTO_Cl 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 Rt
. E: ng Pfﬁg :E\'\/‘ENT a a 0.0 _Lseqd H2 T29 LSEO<0> o@D -
= K1 T29 LSOE<0> - =
L SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
33 T29 _HDM _OUT HPD =C| 0.0_LSCH <Tm I'P!!& myn=
PRT1_Ci OT_p| B0 T29 R2D C P<1> -
PRTL Gl OT N ALO_ T20 ReD C Ne1> oD = T29 Host (1 of 2)
. jesivg T
lg PRT1_Cl OR P| A8 T29_D2R P<1> ey LR Appl e | nc 051-8871
g|PRT1_cior N B8 T29 D2R N<i1> am o 7 . ey
c o1 Lseq JL T29 LSEO<1> S 2.5.0
- oD o NOTI CE OF PROPRI ETARY PROPERTY:
O 0_1_Lsog K2 T29 LSCE<1> -
e @ HEHEFMTLRLONAIERLETEN LS IE |\
Cl O PLUG EVENT|_HL T29 CI O PLUG EVENT g5 THE POSESSOR AGREES TO THE FOLLOW NG
71 43 12C T29 SCL Cl [c o MC | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 36 OF 109
feon, | 2C T29 SDA F1g 07ND| ° NOTE: Al'l unused LSCE/ EO pairs should be aliased Il NOT TO REPRODUCE OR COPY I T
T D = together. Qther signals okay to float (TP/NO). 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART 33 OF 74
IV ALL RI GHTS RESERVED
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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?IHTT;ztE =PP3V3 T29 RTR 73335
iy 135 mA (Single-Port)
o H3 U3600 ( o] 152 mA (Dual - Port)
H EAGLE_RI DGE- 192 VvosPs(| o3 EDP: 200 mA
— 1 1 1 1 1 1 1 g
c3700:| |caros |rc37oe  |:csror  |rc370s | C3709 Lo Foach ot e ol [oss [oyar [rames |
10UF . —— 1. OUF —— 1. OUF —— 1. OUF —— 1. 0UF H7 (2 OF 2) 20% 20% —T— 20% 20% 20% 20%
20% 20 T 20% T 20% T 20% T 20 c5 6.3V 2 6.3V 2 6.3V 2 2 6.3V 2 6.3V 2 2 6.3V
6.3V , 5 6.3V 6.3V 5 6.3V 5 6.3V H8 X5R X5R X5R X5R X5R CERM X5R
CERM X5R X5R R X5R X5R [ 0201- MR 0201- MR 0201- MR 0201- MR 0201- MR 0402
0402 0201- MR 0201- MR 0201- MR 0201- MR HL0
VCC3P3_al D5 . . : :
J3 | [ veeipo D6 i
_ J5 — = R3750 0-ohns are placehol ders for now, replace
16 VCC NS PP3V3 T29 DP 1 o, wi th proper values after characterization.
C3701 1C3710 1.C3711 1.C3712 1C3713 1C3714 37 N10 M N_RECK-W DTHEO, 5 5% 1/ 20w
—_ —_ — —_ VOLTAGE=3. 3V L 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 R10 1. 0UF 1. 0UF —— 1. 0UF 1. 0UF
CERM X5R X5R X5R X5R X5R X5R 20% —T— 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 N5 0201- MR 0201- MR 0201- MR 0201- MR ——=PP1V05 T29 RIR 7 2
-4 C12 NG . 2100 mA (Single Port)
D7 VDD1PO_DP RS 2250 mA (Dual Port)
) s = R3720 EDP: 3000 mA
D10 PP1V05_T29_VDD_DP IARA 2
D12 | [ veciPo_PE M NCRECSW DTe. 2 % 1/ 20w
F11 1.C3720 1 C3721 1C3722  VHTeEReY .
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
FS A5
F6 A7
F7 A9
F8 A1l
F10 B3
G3 BS
€3] B7
€3] B9
Gr B11
€] Cl4
G10 C15
L3 E14
L5 || ves E15
L6 Gl4
L7 VSSPE| | G15
L8 H1l
L10 H12
v G\D i1
VB Ji2
VB Ji4
[\ J15
M8 L11
MLO L12
ML L14
ML2 L15
N14
N3 N15
N7 R14
N11 R15
R3 R —
VSSDP =
723 'R3722 |'R3721 |'R3724 o
R3723 Rerez R RS Ris R3733'| |'R8732|'R3731|'R3730 |'R3734
5% 5% 5% 5% 10K 10K 10K 10K 10K
1/ 20W 1/ 20w 1/ 20w 1/ 20w T13 5% 5% 5% 5% 5%
J_ u13 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W
201, 2201 2201 2201 M M M M M
= 2015 2201 2201 2201 2201
T29 GPI O<0> J2 |ep oo erlo 7| EL T29 GPI O<7>
T29 GPl O<4> N2 |epiooa Pl o gl F2 T29 GPl O<8>
T29 GPI O<5> 2 |erios GPlo o GL T29 GPI 0<9>
T29 GPl O<6> D2 |erio 6 Pl o 10 T2 T29 GPl O<10>
GPlo 11| T1 T29_GPl O<11>

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

SYNC DATE=12/13/201d

ISYNC MASTER=K21 M.B
TTILE

T29 Host (2 of 2)

d} Appl e I nc.
®

051- 8871
NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 37 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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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
TN SLTEST (o iy et o) Congo, vy
- =PP3V3_T29_P3V3T29FET (3.3V FET | nput) _ Ssaoopg  RUs(om: 46nthm @4.5V Vgs L3895
s 7 _=PPVI N SW T29BST BaA ld(max): 3.7A @70C 6. 8UH 4. 0A
- =PP3V3_T29_FET (3.3V FET Qutput) 8-13V I mout . .
- =PP3V3_S0_T29PWRCTL Ch nput - o RO3§120 2 6 PPVI N _SW T29BST . . 1YY Y L2 T29BST_BOOST
- =PP1V05_T29_P1VO5T29FET  (1.05V FET Input) fof’"ggs require 1A M N REGKW BTHE0. 35 T29BST: Y T29BST: Y PI MBO62D- SM M N-REGKCW BTHE0. 35
. =
- =PP1V05_T29_FET (1.05V FET CQutput) T29BST: Y T29BST: Y valtage not specified here, C3890 * C3891 *
N add property on anot her page. 10UF T29BST Snsi
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 a3 = 05t UF R3891" o8 o8 R3889" , T29BST: Y
- =T29_RESET_L W 2 22 200K N |l g o 7[)3895
201, 402 1% S POVERD! - 123
v v _ . 11200 N |— 5% A oFLs230L
BOM options provided by this Page: T29BST PWREN DIV L i - ORI TI CAL J/Zl’?}v B
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y <Rl T29BST: Y 201,
T29BST EN WLO 25 : 5
R3881* ENULO 13890 SNSi T29BST SNS2
150K LTa957  SNs2 S X\VB89S
1/ 20w T29BST | NTVCC 28 || NTVCC N EN
201, 2 54t PLACE_NEAR=C3895.1: 2 mm
1 T29BST V.
T29BST_PWREN_L o T29BST VC 2 e 2 SRS T29BST: Y
T29BST: Y :
T29BST: Y 1 1
T29BST: Y | R3893* T29BST RT a3 ﬁ ne 1 R3]§393?<
RT C3888 -
@805 = 10K L e 100 =PP15V T29 REG e
SSMBK15FV 4 1/ 250 = p—- 116w
50V 2 =
So0-veSw 1 L = gggq NPo- 006 2'641:2 T29BST SS 32 [sg 2 <R4;2>2 129851 v Pop—— Vout 15. 1V
3 1 =
Je¥—s _ T20BST VC RC. o a1 To0BST EBX C§895 . Max Current 1. 0A
X . 34 : G5 10% =
oo T29 A KV EN ]TZQBST. Y T29BST: Y T29BST: Y] T20BST: Y SYNC NO STUFF T29BST: Yl . . Freq 300KHz
o = R3892 c3893 R3894 1 C3894 1 C3889 R3896 1206 1206
73. 2K 3300PF 4L 2K 0. 33UF —L 100PF 15. 8K
e ow 10% o 16% SAND —Qab p— e T29BST: Y T29BST: Y T29BST: Y
o 2 %% VE 2 &3 er T Tal<lalal~ 2 3%, M- LF C3896 * C3898 t C3899
, 201 Jor 201, 403 <| ][] S[AfE] ] A 402 R:)‘Hz 4, 7TUF —— 4, 7TUF —— 0. 001UF
<ro> <Rb> 1006 —— 1006 —— 100
I 4_GND T29BST SGAD - xrR cERY 2 2 Son
WLQ(falling) = 1.22 * (RL + R2) / R2 M N-REGKCW BTHZ0. 35 1208 1208 402
S - VOLTAGE=0V
WLQ(rising) = WLQfalling) + (2uA * R1) D shorted to
. . WLO = 4.55V (falling), 4.95 (rising) 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 K
Platform (POle) Reset 10% —— VDD 10 b 330
X5R CEem 2 u3sono i zow w T iy zow
= D> =T29 RESET L 0201 SLHAAPO16V , 201 S V@2 Max Vgs: 10V , 201
B TOFN PP1VO5 T29 67 T29BST SHDN DI V.
R3803 SENSE| 2 = T29BST: Y
10K ’R3887‘ T29BST: Y
5% D
v 11200 330K || QB888
Open-Drain GPI O 201 5% > SSMBN37FEAPE
o 3 T29 RESET L . :/onw SOTS63
10 (> T29_SW RESET L HvRe oD You o
DLY = 60 ms +/ - 20% 2
< EN =T29 CLKREQ L L S °
T2 KREQ L / F‘-’ = < =2 = DELAYED PWRGD
o o129 GLKREQ S G IN 7 T29 CLKREQ ISOL L | SMC <Tm) 25 “©
_ . THRM MAKE_BASE=TRUE =
Pul | -up provided by SB page. D 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 VN voul([ e
CRITI CAL U3810 & U3815/U3816
1 c2
3810 N 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 P1VOS5T29FET TPS22924 =PP1V05 T29 FET .
csp
~2 AL Max Current = 3.4A (85C)
e |JVIN vouT( [
C3815 * CRI Tl CAL
1UF —— e
2~ o
CERM
202 3
= SYNC_MASTER=K21 M.B SYNC DATE=12/ 13/ 2010
h& e
U3816 T29 Power Support
TPSZCSZPQZA D=7 g Nemie s
e n 051- 8871
e |JMIN vout( [ d} Appl e Inc. T
CRITI CAL 8 2.5.0
19 CRH—129 PR EN e w816, A2 PLACE_NEAR=U3815. B2: 3 mm NOTI CE OF PROPRI ETARY PROPERTY:
N 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 MOHV @. 5V
LOADI NG 0.750 A (EDP)
CRI TI CAL
0. 020

0, Wy i ve wones

CRI TI CAL
Q1050
TPCP8102

M N_LI NE_W DTH=1 nm N_NECK_W DTH=0. 25 mm @D
M N NECK W DTH-0, 25 rm Ngbg':vcu'mzzs av = @
vames v pP3v3 WAN Fi 2PP3V3_W.AN " zj =PP3V3_S3_W.AN, 4
3 4
['7]
A 9 1
Cc40211 1 C4020 = C40511 4051
0Lk —= — 0.033WF —— )
ool T &Y C4050 L oW
CRI TLCAL 231 égg 0. 1UF 485 R4050 2201
J4001 S| P3VaWAN ss | 1 100K, PM WAN ENgt o
SSD- K99 . [ AN
. RT- SV 1 PLACEMENT_NOTE=PI 4ce cl ose fto Q4050. ing“ 1/ 28W
? N PLACEMENT_NOTE=P1 ace ¢l ose (o QI0S0. X5R: GERM 1
e WFEI_EVENT L oo
g 4 - 0. 1UF I SNS_AI RPORT P s 7
ols < ©s PCE AP R2D N 1|2 : PCIE AP R2D C N e o I SNS_AI RPORT N s
I - 10% | [6.3v 201 X5R
7 .
ot - s e ac clone 16 33001
o} - CapEer e e
g 10 . ©s PCE_ AP R2D P 403 PCIE AP R2D C P s
o= - 0. 1UF 10%1 [6. 3V x6R201
12
ks PCIE_CLKI0OM AP N s o
ol - PCIE CLKIOOM AP P o o
14
ot -
ot -
o
C 17
oI PCl E_AP_D2R P
| PCl E_AP_D2R N @m
19
g 20
T PCIE VWAKE L gomy s
51450335
USB BT N o 20 08
-— USE BT P . .
. =PP3V3_S3_BT .,
JiC40U§:2
p fog)
5Bk
1 =PP3V3_S3_W.AN ;1
PLAGE NEAR-34001. 18: 1. S
DLY = 60 M5 +/- 20% Cc4053 1
0.1F L
CRI TI CAL 6,8¥ 2
) 201
R4053'| R4054! 02
SLGAAPO16V
o 3% 1APC AP_RESET L o
1/ 23W 1/ 20W 2
2, oM, - AP PWVR EN e
P3V3W AN VMVON R40090
AP RESET CONN L 4 AP_QLKREQ L R 2 nant AP CLKREQ L .
1/52/00W
M=
201
< AP_CLKREQ Q L 7
R4055*
SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201d
100K | SIS
v 201 J_ X21 W RELESS CONNECTOR
2 = 192/ g e =i
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

SMC _HDD OOB_TEMP ,,

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

PLACE_NEAR=J4501. 8: 1. 5MM

1 C4A501
T CRI Tl CAL
2 R4599
8361 0. 003
PLACE_NEAR=J4501. 1: 1. 5nm E&f\n}
SATA SSD « PP3V3 SO HDD R 2 WA =PP3V3_S0_HDD,
m@@g@rﬁm 4 3
CRI TI CAL =
J4501 ISNS HDD P gy s 15
SsD- K99
F- RT- SML | SNS_HDD N oo «s
PNE TP_SSD_RSRVD
2
o 3
2 4 anlvantee | 25 SATA HDD D?R C P C45161 2 SATA HDD D2R P e
ots e 0. OLUF | [ To%10ov xsR 201 lesing
6 PLACE_NEAR=J4501. 3: 1. 5MM
(e} O‘tﬁ J4501. 41 1. 5MM
o4 anfvantme - s SATA HDD D2R C N 1]L2 SATA HDD D2R N -
o4t anlantue e 0. OLUF | [ To%10v x5R 201 o
9
o 10
o
o 11 PLACE_NEAR=J4501. 7: 1. 5MM
o= ¢ SATA HDD R2D N C4511 12 SATA HDD R2D C N .
— h 0. OLUF |l 10%iov xR 201 @
O‘ij NC oo 5 SATA HDD R2D P C45101 2 SATA HDD R2D C P oo
o Ne bt am
o
o
o
o
o
o
o

R4510
SMC_HDD_COB_TENP,JCONN LAMAZ

,,;:';‘ﬁw

R4511
¢ SMC_HDD TEMP_CTL LQONN AN

5%
1/ 20w
M

201

SMC _HDD TEMP_CTL 4

SYNC DATE=12/13/201d

%{: MASTER=K21 M.B
SATA CONNECTOR
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USB Port Power Switch

Ri ght

USB Port A

RiTICAl
R TICAL
TPS2561DR L4605
SON FERR- 120- GHM 3A
, _=PPSv s3 RTUSB 2lino our1)]® PPSV S3 RTUSB A ILIM . Y Y L:  epsvssrriussar
3N aut2f 8 o e M NCREGCW DTH-0. 376, M NCREGCW DTH-0. 378,
X VaTaesy VaTaesy
1
2 Qom s e 10 Fau T UM ussiiim C4605 CRITI CAL
B . 0 Ong J4600
NCx-SgFALLT2 0 mon
oo 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 |1 @men |y camoa |; mon |, oo G\D PAD R4600" N 73 USB? EXTA MUXED N . s VS
690 C4691 | |* 699 4698 4697 1 - 23 2K C4695 10
: Ra601 ~ 2 sl 11 S
s r el 2 73 USB2 EXTA MMED P LYY YL ssusks LT1 P ECY
i ST | ST ST waow a0z s
ey o]
0020 .—GO
\vBUS <
JeaD
Current limt (R4600): 2.17-2.59A
D4600
= RCLAMPO502N
spizion
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
A4 5%
o 1}}5« -T— 1/ 20w
iov Vi
X5R- CERM 2 2201
42 41 40 6 (TR SMC RX L 0201 G (V3 Y4+ L
sve X L 4 1.
42 41 40 0 GOOT} M weso Y
PI 3USB102ZLE
68 24, USB_EXTA P " |p+ TGN
D R TICAL
68 24@ USB_EXTA N s Do
ke oEBUG ves
) o e SEL 10 USB_ DEBUGPRT_EN L am o
GN\D SEL=0 Choose SMC
SEL=1 Choose USB

SMC_DEBUG_NO

RA4651
1 9 2

5% SMC_DEBUG_NO

Ve
b R4gsz
1 2
NN
o
s

201

BT

SYNC_DATE=12/ 13/ 201
—

Ext ernal USB Connectors
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LI O CONNECTOR

o 16 s HDA_SYNC

J4700
AXK736327G
F-ST-SM

USB_EXTD P 2 e

o0 16 s HDA_SDI NO

USB_EXTD N 2 s

w166 HDA BI T _CLK

USB_CAMERA P 15 s

s 16 s HDA_SDOUT

USB_CAMERA N 15 65

12C M KEY_SCL

SPKRAMP_I NR P ¢ 5

=PP3V3_S0_AUQ O  ,

12C M KEY_SDA

SPKRAMP_I NR_N.'%, 7

X5R- CLEMN 2| ks 0 3o

=PP3V42_ G3H, ONEW RE s - =

,_\
©
(BOOOOOOOOOOOOOOOOO
?OOOOOOOOOOOOOOOOO
N
=]

ss=12C LI O SCL 21 22

se=12C LI O SDA 23 24 USB EXTD OC L o

s AUD | 2C I NT L 25 26 =USB_PWR ENj 55 6

16 s AUD | P PERI PHERAL DET 27 28 SMC_BC ACCK 6 40 a1

19 AUD | PHS SW TCH EN 29 30 SYS_ONEW RE 4

0 s AUD _GPI O 3 31 32 |

60 16 s HDA _RST_L 33 34 =PP3V3R1V5_S0_AUDI O+
38 0. 1UF;
+——o0 X5R- }lga\\ﬁ?
G56Y
516S0862

47101

0.1 %)
01

PLAGE_NEAR=14700, 32: 1. Smm =

SYNC _DATE=N A

ISYNC MASTER=N A
TTILE

LI O CONNECTORS
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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
20% —— —— 20% —— 20% 200%
oV’ oV oV oV
X5R- CERM 2 2 CeERm 2 CeERm 2 CeERm
80! 402 402 402
= J_ BVPASSSUAS00 BT 52 3 T
S il e D
PLACE_NEAR=U4900. M.2: 3mm
A PP3V3 S5 SMC AVCC
M N_LTNE_W DTFH=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 = 20 =
0. 1UF —— CERM X5R. 1
4900 A Avec Ve VL AVREF
1 _SMC P10 -2 P10 DF2117RVPLP20HV PEOL 22 g SMCPM G2 EN oo o 4900 = R4909'| | 'R4901
a SMC RSTGATE L o2 P11 TLP- 145V PELL 12 g NC NGB NC - 10K 10K
- A2 K11 DF2117RVPLP20HV 5% 5%
61 51 25 23 [T ALL SYS PWRGD - P12 (1 oF 3 P62 =~ 4 X NC TLP- 145V 1/ 20w 1/ 20W
o1 T)—SS_PVRCGD - zj P13 OM T_TABLE PG3%‘—XNC (3 OF 3) 201, 5201
X—————— SMC_ADAPTER EN
NC P14 P64| - {OOD 17 4 61 OM T_TABLE MD1| D! g SMC_MDL 6 42
17 (oT}—PM DSW PVRGD -2 P15 PE5[ 10 g 5 NC Mo2| M g | SMC KBC MDE <m
% 25 (T} SMC DELAYED PWRGD -2 |P16 PEGL 1L g SMC_PROCHOT 3 3 L am« s oI SMCRESETL | g ®dRES -
D10 2
2 17 (OOT}—PM PYRBTN L - P17 P67 - SMC BI L BUTTON L am e  _SMC XTAL 2 | xraL —
2 _SMC P20 &= 013 |p2g p70| N0 &= SMC_ADCO am - a1 _SMC EXTAL 22 | EXTAL NS g SMC_NM s 2
pall=TN pra| M1 SMC_ADCL h
NCX—t———| <am -
NG 012 |poo Prof o g SMC_ADC2 ama
F11 N11 SMC_ADC3
NCxX—gm— = |P23 P73 <= am e TRST L
o _SMC P24 - Jpoa Pral Mz o swc oAb am - ETRST - SMC TRS ame
NCx—gp——22 P25 P75l M3 g SMC_ADCS ama« AVSS{ L2 1 1 1NO STV
W _SMC_P26 pal 713 oo prel s oo SMC_ADGS, ame VSS R4902 R4998 R4903
NC: - E10 P27 P77 L2 - SMC_ADC7 e Kt %&K %&K 2%
= h BI3[E]E(8 XWA900 o o o
09 42 10 ogEry—LPC AD<O> o——2 P30 P8O[_A” - SMC sal L oo 15 1 M ,201 ,201 5201
LPC AD<1> > |p31 P81l % 2 §ht
64216 o¢EryLPC ADI> 0000000000000 ey ———=—Xx NC
69 42 16 s@m—“_oz P32 Pg2| 7 - PM CLKRUN L oo s 17 a2
0 42 16 6 LPC AD<3>. 87 |p33 pgal > Pl LPC_PWRDWN L ame v e = PLACE_NEAR=U4900. L3: 4 C
E— === =
60 42 16 5 [Ty—LPC FRAME L - 28 P34 P84l 2% - SMC TX L OO © 38 40 41 42
2 MC LRESET L - P35 POS| 2 g MC RX L Pann EERLRE GND _SMC AVSS
69 25 LPC CLK33M SMC - o7 P36 P86l gy (OC)  SMB MGMI CLK CED 41 a4 a5
LPC SERI D6 - -
2100y LPCSERIRQ 00 0 > P37 pool_4 - SMC_ONOFE L ams
a7 SMC HDD TEMP_CTL - el [2%Xs} Po1l & - SMC BC ACOK Yany TR
a7 @—SNC HDD OOB TEMP - A5 P41 P92l 2 - SMC PME S4 WAKE L e LGRS
o= L
3By SVB_MGMI_DATA (OO > [P22 po3| & - PM SLP S3 L am e e
. _SMC P43 - A |baz poal ™ Pl PM SLP S4 L (T 17 26 48 61
= o=
NC < |psa pos| & ¢ PM SLP S5 L am: e
NC. ¢ B2 |pygs Po6l_* - SMC CLK32K am ¢
a1 SMC _GFX THROTTLE L P Y Po7| F* Sy (OC)  SMB 0 SO _DATA )
= i
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 () - N IpAL TLP- 145V PE1[ 2 - SMC TCK Pani LIRS
25 17 (OOT}—PM SYSRST L (O0) g M_PA2 (2 OF 3) PE2[ *2 - SMC TDI g 6 442
38 USB DEBUGPRT EN L (Q0) - M _1PA3 OM T_TABLE PE3| 2% - SMC_TDO fosn SR
1 gy NEM EVENT_L (O0) N2 _IpAd4 PE4L < g SMC TV ani LIRS
s oQEry—WEL_EVENT L (OO gty L1 |pas PFO|_ks - G3 POWERON L am e B
Y SYS ONEW RE (O0) i K3_IPA6 pE1l ™ NC
SMC BATLOW L L2 e %
o1 a1 (S (0 g PA7 pE2| M - SMC LID Do s LIETRERCS
NCX—wp 58 IPBO PF3| 15 *=—x NC
M5
19 ¢oOT—SMC RUNTIME SO L - : PB; F‘F4—¢—><M NC Jp—
NCX—wp————PB PRl g SMCPPS o«
61 41 @_SNC S4 WAKESRC EN - A0 |pB3 pFGLA—‘_X NC
4 _SMC PB4 - 10 IpBa PF7LM™ X NC
B10
NCX—gm—————P85 e
1 [Ty—SMC DP HPD L - cu |pgg PGO—Q-—XW NC ) , )
SNC GEX OVERTEND L : A1 |pgy PGL! = I NT a1 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
@ OD—= - 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 PGaL_KS Sy (OC)  SVB A S3 DATA a3
a1 @_ - @ p—
s o SMC AN 2 CTL - 12 |pey pGs|_"® 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 OLK
7 [—Sh - PC4 PG7 SO D ©
™ FAN 1 TAC a2
. iﬁ FAN 2 TA$ - HLL P PHO| E2 - SMC_PROCHOT o
- 3 - i PHL|_F2 - SMC THRMIRI P o
a1 m_srvc FAN 3 TACH - PC7 Prp| 22 el R449310
m SMC_ADC8 - MO |ppo PECI / PH3| A P CPU PECI R 1,\/\/\/2 CPU_PECI 10 19 66
a1 @—SM: ADC9 - N lPD1 PEVREF/ PH4| B2 - PVCCI O SO_SMC R Vo
a1 IE)AM: ADC10 - K10 |pp2 PEVSTP/ PH5| & - PM PECI PWRGD R »
o EE—SMe ADCLL - = lpos
a E_SND ADC12 - ™ lPD4 RA911
-
4 [Op—SMC ADCL3 - " |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 emNe i
—_ 0
: 2 PM PECI_PWRGD 051-8871
VW - d} Appl e Inc. e
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SMC Reset "Button", Supervisor & AVREF Supply
4140 7 _=PP3V3 S5 SMC
; _=PPVIN S5 SNMCVREF
Deskt ops: 5V p
Mobi | es: 3. 42V
- 1
€5020 * - R5000
0. 47UF —— + VIN 5%
;qu U5010 1720w
RS VREF- 3. 3V- VDET- 3. OV 5201
oEN
86 SMC TPAD RST L SQMRL*  (1PUSND903048  RESET* [ SMC RESET L [ © <0 42 52
S F L 7
48 41 40 6 (TTry—SMC_ONOF MR2* 1Py PP3V3 S5 AVREF SMC a0
SMC_MANUAL RST L . 4 |pELAY REFOUT|_8 o M N-RECK-W BTHEO: 1
VOLTAGES3. 3V
o oo B
R5001 C5001 N
9 0. 01UF C5025 * + C5026
3 ow 10 10uF ——0.01UF
MF- LF oy 2 20% — 10%
2508 b o2y 2 10V
SI LK_PART=SMC_RST 603 201
PLACEVENT_NOTE=PI ace R5001 on BOTTOM si de J G\D SMC_AVSS 10 44 15

MR1* and MR2* nust both be |ow to cause manual reset.
Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.

Debug Power "Buttons"
o SMC ONOFF L msmmaa
am T am T
R5016'| |'RS015
PLACE_SI DE=BOTTOM 0 0 PLACE_SI DE=TOP

% s

1/ 10w 1/ 10w

M- LF M- LF
603 2 2 603

SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN

SMC Crystal Circuit
R5010 S
40 _SMC XTAL O\ 2 SMCXTAL R . 1|2

)

| &
b -
SMZ2.5 ,OMVI:I' NC

1|2

M NLTNE WDTH-0. 4~ mm
N_NECK_W
VOLTAGE=0V

H=0. 1 nm

a0 _SMC FAN 2 CTL —_NC SMC FAN 2 CTL
= MAKE_BASE=TRUE

a0 _SMC FAN 2 TACH —__NC SMC FAN 2 TACH
= MAKE_BASE=TRUE

a0 _SMC FAN 3 CTL —_NC SMC FAN 3 CTL
= MAKE_BASE=TRUE

a0 _SMC FAN 3 TACH —_ NC SMC FAN 3 TACH
= MAKE_BASE=TRUE

52 44 _=CHGR ACOK —_ SMC BC ACK

== WAKE_BASE-TRUE

a0 _=SMC SMS | NT — SMB INT L a1
== WAKE_BASE=TRUE

a0 _SMC_ADCO —_ SMC CPU VSENSE a4
== WAKE_BASE=TRUE

a0 _SMC_ADC1 —_ SMC CPU | SENSE aa
== WAKE_BASE=TRUE

a0 _SMC_ADC2 —_ SMC DCI N VSENSE aa
== WAKE_BASE=TRUE

a0 _SMC_ADC3 —_ SMC DCI N | SENSE as
== WAKE_BASE=TRUE

a0 _SMC_ADCA —_ SMC GFX VSENSE aa
== WAKE_BASE-TRUE

a0 _SMC_ADCS —_ SMC GFX | SENSE aa
== WAKE_BASE-TRUE

a0 _SMC_ADC6 —_ SMC 1V5S3 | SENSE a5
== WAKE_BASE=TRUE

a0 _SMC_ADC7 —_ SMC CPUVCCI O | SENSE aa
== WAKE_BASE=TRUE

40 _SMC_ADC8 —_ SMC LCDBKLT | SENSE s
== WAKE_BASE=TRUE

40 _SMC_ADC9 —__SMC_ W.AN | SENSE s
== WAKE_BASE-TRUE

a0 _SMC_ADC10 —__SMC HDD | SENSE a5
== WAKE_BASE=TRUE

a0 _SMC_ADC11 —__SMC PBUS VSENSE aa
== WAKE_BASE=TRUE

a0 _SMC_ADC12 —__SMC BMON | SENSE as
== WAKE_BASE=TRUE

a0 _SMC_ADC13 —_ TP SMC ADC13

1 _SMC_ADCIS — MBS ASeis
—— NAKE_BASE-TRUE

a0 _SMC P10 —_ TP SMC P10
= NAKE_BASE-TRUE

a0 _SMC P20 —__TP _SMC P20
= NAKE_BASE-TRUE

a0 _SMC P24 —_ TP SMC P24
= NAKE_BASE=TRUE

a0 _SMC P26 —_ SMC BMON MUX SEL a5
= MAKE_BASE=TRUE

a0 _SMC P43 —_ TP SMC P43
= WAKE_BASE=TRUE

40 _SMC_PF5 —_ TP _SMC PF5
= WAKE_BASE-TRUE

a0 _SMC RSTGATE L —_ TP SMC RSTGATE L
= WAKE_BASE-TRUE

R5012
PLACE_NEAR=UL800. N14: 5. 1mm 2

v D PM CLK32K SUSCLK R

=PP3V3 S4 SMC

IAAA 2 SMC CLK32K

5%
1/20W

201

7 a1

5%
25V

NP
201

'R5020
100K
5%
1/ 20w
,201
SMC DP HPD L
020
D[3
SSVBKISFY | | 24
1 ot
= o D DP_A EXT HPD 1

BATLOWY |

»=PP3V3_S5_ SMCBATLOW

R5040*
100K

5%

1/ 20W
201,

o1 40 (TR SMC BATLOW L

CRI TI CAL

040
SSMBK15FV 1
SOD- VESM HF

o

sol ati on

=PP3V3_SUS SMC,

PM BATLOW L

AT
o e

2

R5041

I nt

er nal

o

NOSTUFF

20K pul | -up on PM BATLOWL in PCH.

PROCHOT Level

a7

=PP3V3 SO SMC

Shifting to 3Vv3

'R5061 'R5060
100K 10K
59 59
1/ 20w 1/ 20w
M M
, 201 , 201 TO sMc
SMC_PROCHOT 3 3 L oo ©
6
D 6060
— DVB53DOWV
|<_ SOT- 563
CPU_PROCHOT BUF 2 |G
1
TO CPU R5062 3
3. 3K @060
Pl L Pl 5 S
56 56 10y CPU_PROCHOT LAAN2—CPU PROCHOT L R V SNE53TOUY
@ SOT- 563 1
4
< “©
)g@ PM THRMIRIP L R
:{P| Q059
SSMBN37FEAPE
-‘>| SOT563
t—
4' S G|s
SMC_THRMIRI P am ©
= Check with SMC pul | up SQ,,
Y 3V3 SO SMC
MEM EVENT L R5075 10K 1 2
40 /\/\/\/ 5% 1/ 20W M 201
41407 _=PP3V3 S5 SMC
ONOF 0K
oD «© 48 a1 a0 5 _SMC F L R5070 1 1 2
40 _G3 PONERON L R5072 10K 1mz S% zow M 201 )
5148 40 6 _SMC LID R5071 100K LAAN 5% 1zow W 201 |
42 40 38 6 _SMC TX L R5073 10K LAAAL S% Meow w201 s
42 40 38 6 _SMC RX_L R5074 100K 1 , 5% zow w201
NN —s—ow " —or P
42 a0 6 _SMC_TNVB R5077 10K 3 2 .
X 4
42 a0 5 _SMC_TDO R5078 10K 1m2 5% 120w W 201 !
42 a0 6 _SMC TDI R5079 10K 1/\/\/\/2 5% 1/ 20W [T r—
42 40 6 _SMC_TCK R5080 10K LAAA 2 S% Meow w201 )
40 _SMC BIL BUTTON L R5081 10K LAANZ 5% 120w WM 201 )
=PP3V3 S4 SMC ;s 41 40 39 6 _SMC_BC ACK R50B7 470K 3 \\ATz o0 Voo W )
SMB INT L R5093 10K 3 o 5% MW w201
“ NN —mw P
NOSTUFF
a1 40 _SMC _PAO_PU R5091 100K 1 2
2201 40 10 _SMC_RUNTIVE SOl L R5094 100K 1/\/\/\/2 S%  eow w201
NN 5w Wz
SMC_PME _S4 WAKE L 6 40 48 e
VAKE_BASE-TRUE
61 a0 17 _SMC_ADAPTER EN R5085 10K LAAAZ
SMC _CASE OPEN R5086 10K S% 1zow w201
o NN s o1
40 _SMC PB4 R5088 10K LAAAZ
61 40 _SMC_S4 WAKESRC EN R5090 100K LAAAL Zj i:zzx N"’: zz l
Bel ow connections are different from K91
a1 40 _SMC_PAO_PU — HISIDE | SENSE OC a5
= VAKE_BASETRUE
a0 _SMC FAN 1 CTL — NC SMC FAN 1 CTL
== VAKE_BASESTRUE
a0 _SMC FAN 1 TACH — NC SMC FAN 1 TACH
—— MAKE_BASE=TRUE
NC MASTER=K21 M.B SYNC DATE=12/13/201d
ymia
SMC Support
SMC _ADC14 — SMC HS COMPUTI NG | SENSE A
“ =ML Aol e | ne 051 8871
a0 _SMC_GFX THROTTLE L — TP SMC GFEX THROTTLE L p * o)
—— MAKE_BASE=TRUE @ 2 5 0
=PP3V3 S5 SMC
e NOTI CE OF PROPRI ETARY PROPERTY:
10 _SMC_GEX_OVERTEMNP L R5095 10K 1app 2 | THELINECRISTL ON_OONTA! NED | ,ng,gM',arTHE e
5% 1/ 20w 201 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 50 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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LPC+SPI Connect or

CRI Tl CAL
LPCPLUS
J5100
55909- 0374
Vi ST-SM
76 _=PP3V3 S5 LPCPLUS 3y s
7 _=PP5V_S0_LPCPLUS ~
1 00 2 - LPC CLK33M LPCPLUS Yany CEE
69 40 16 ogy—LPC AD<0> 3o ot LPC AD<2> CED) © 16 40 69
69 40 16 6Py LPC AD<1> slo o LPC AD<3> (B 5 15 40 o0
7 O C 8
w2 0 (TEy—SPL_ALT MOSI - ol o ot - SPI ROM USE M.B oD 5 9 4
426 qOM—SPL_ALT M SO - 1l 5 o422 - SPI_ALT OLK am s
60 40 16 5 (Ty—LPC_ERANE L - EE] P EC) - SPI_ALT CS L ame
10 17 6 ¢OOT—PM CLKRUN L - 15l o428 LPC SERI RQ B 5 5o
a0 6 (OOM—SMC_TVS - 7l 6 ot - LPC PVRDWN L ame v o
25 6 [T LPCPLUS RESET L - 19 00 20 - SMC TDI oD ¢ 0 4
41 40 0 goom—SME TDO - 2l 5 o2 - SMC TCK ooy © @0 a1
w0s SMC TRST L - 2lool g | swcreseT L oD & 0 1 52
0 ¢ Gom—SNC ML o210 O —fep—SMC WM oD °
41 40 38 0 TR)—SM TX L - 210 o2 - SMC RX L OO © 38 40 41
wloole | g | teorlus erio oD <
33\ 34
N4
516S0573
SPI_ALT M SO 6 a2
SPI_ALT MOSI s a2
SPI_ALT CLK 6 42
SPI_ALT CS L s a2
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1R5128 |'R5127 ['R5126 |'R5125 ... wreseroo eom
0 47 47 47 PLACE_NEAR=J5100. 12: 5mm
5% 5% 5% 5% PLACE NEAR=15100. 9: 5nm
1/ 20w 1/ 20w 1/ 20w 1/ 20w PLACE-NEAR=15100. 11 5mm
VS VS V3 V3
2201 2201 2201 2201
PLACE_NEAR=UL800. AB8: 5mm R5110 R5120
o0 10 [Ty SPI_CSO R L IARS s cso L AN 2 sm MBS L oo o
5% 5% ' PLACE_NEAR=R5125. 2: 5nm
1/20W 1/20W -
PLACE_NEAR=U1800. ADL2: 5mm R5111 » R5121 »
15 47
o0 10 (I)—SPL_CLK R 1 A 2 ss SPI_CLK 1 N 2 SPI_MB CK oo @ o
0 0 PLACE_NEAR=R5126. 2: 5rmm
1/20W 1/20W =
PLACE_NEAR=UL800. W8: 5mm R5112 » R5 ]722 M
o 16 [——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 =
b R5123 P
15
69 16 (OO} SPI_M SO 1 2 SPI_M.B M SO Yan R
5 .
1/, PLACE_NEAREUG100. 2: Smm
NF
201

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

LPC+SPI Debug Connect or
TG 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
i |a e R5280'| |'‘R5281
cougar -por R52Q0" ['R520 - ac R5250' ['R5251 Internal DP ac 280" ['R5: —
1K N ' 5% 5% 39000 5% 5%
1/ 28% ?I%QDW o w4900 1/ 20W 1/ 20w w4900 1/ 20W 1/ 20w 1'SL6258 - U7000
V1800 M (WRITE: 0x58 READ. 0x59) MF ME (See Tabl e) MF ’é’F R
(MASTER) 201, 2201 (MASTER) 201, 2201 (MASTER) 201, 2201 (Wite: 0x12 Read: 0x13)
69 16 SMBUS PCH CLK — —i2c BKL 1 SOL 65 40 SMB O SO CLK —_ 72 SMBUS SMC 0 SO _SCL — =12C TCON SCL 62 40 SMB_BSA CLK = 72 _SMBUS SMC BSA SCL — =s\eus ol sa 52 D
VAKE_BASE-TRUE — T TAE_BASE-TRE — TRKE_BASE-TRUE
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 ——  =S\BUS OHGR SDA 52
6o 10 _— =1 _— T MAKE_BASE=TRUE
VAKE_BASE-TRUE — TRKE_BASE-TRUE X
J L I L J L
VRef DACs Battery
w3300 16955
(Wite: 0x98 Read: 0x99) Battery (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17)  _cBus BATT s .
31 =I2C VREFDACS SOL = Battery LED Driver - (Wite: 0x36 Read: Ox37) —
31 =1 2C VREFDACS SDA e Battery Tenp - (Wite: 0x90 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 =I2C PCA9S57D SCL — 7 =PP3V3 S3 SMBUS SMC MGMI
— K21 K78
n rnal DP Trackpad
31 =1 2C PCA9557D SDA e I t e a Samsung LGD ([Samsung LGD AUO
- Anal ogi x T-con - (Wite: Ox7B/0x87 Read: Ox7C/ 0x88) N Y * Yy oo+ R5290" R5291 15700
) Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N * sSMC 5 0K 2 0K (Wite: 0x90 Read: 0x91)
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N 5% % 5%
/21 / 21
" ey wg00 120w Lzow =12C TPAD SCL 6 a8
( MASTER) 201, 2201 | —
— =12C TPAD SDA 6 a8
19800 40 SMB_NGMI QLK —72 SMBUS SMC MGMI_SCL —
(Wite: 0x72 Read: 0x73) T WAE_BASESTRE | .
XDP Connectors - . 40 SMVB_NGMI_DATA ——72 SMBUS SNMC_NMGMI_SDA
— =i2cMKevsa 3 SMC "A" SMBus Connections = s TRE
2600 & 22650 - NOTE: SMC RMT bus remains powered and may be active in S3 state I T20 & Inlet Te
(MASTER) — _=12C MKEY SDA 39 np
23 =SMBUS XDP SCL _— L 7 PR3 SO SRS SIE A S EMC1704: US400
— (Wite: 0x98 Read: 0x99)
23 =SMBUS XDP SDA —
- 1 1 — =12C T29 | NLET_THVBNS SCL a5
. o R5270! |'R5271 Left 110 Board =
v 28% ?I%QDW J4700 — =12C T29 | NLET_THVENS SDA a5
1900 e (See Tabl e) .
(MASTER) 201, 5201
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 12C 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
% 5% T29 Plug uC
T2 aC 1/2§/¥v o uaszcg
13600 201, 5201
(MASTER) (Wite: 0xAO Read: OxAl)
. . 71 33 12C T29 SDA o — =1 2C T29AMCU_SDA 63
PCH "SML.i nk 0" Connections AE BASETRE =
71 33 12C T29 sa — =12C T29AMCU SCL 63
TAKE_ BASE-TRUE
43 7 =PP3V3 SO SMBUS PCH J L
SDRVI 2C: MCU SDRVI 2C: MCU
R523401 10RSZ35
. R5210* R5211 5% 5%
Cougar - Poi nt 8.2K 8. 2K 20 oW
5% 5% 201 201
u1800 1/ 20W ir2ow N N
(MASTER) 201, 2201 For Conpliance Testing
SDRVI 2C: SB .
SM._PCH O QK n
o9 2 WAKE_BASE=TRUE R5236 0 1 /\/\/\/2 | 2C_DPSDRVA_SCL DP Re-driver
60 16 SM._PCH O DATA % 20w VAKE_BASE=TRUE w310
VAKE_BASE-TRUE SORVI 2G SB (Wite: 0x94 Read: 0x95)
: SMC "B" SMBus Connections R5237 o0 Dl ’\/\/\/h.z | 2C DPSDRVA SDA
z«;/n 1lzggw MAKE_BASE=TRUE _ 1 2C DPSDRVA SCL .
7 =PP3V3 SO SMBUS SMC B SO _ -\ ¢ opSoRVA SDA -
" A " A < —_
PCH "SM.ink 1" Connections |
1 1
R5260 R5261
sMC CPU Tenp
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 40 SMB B SO QK —72 SMBUS SMC B SO SO —  =12C CPUTHVENS SCL 6
9 8. 2K 8. 2K R5223 e T =
u1800 17280 ’%Z“zow 5Q/u 40 SMB B SO DATA ——72 SVBUS S\C B S0 SDA — =I2C CPUTHVENS SDA P
VAKE_BASE-TRUE -
(Wite: 0x88 Read: 0x89) 201, 5201 U,\%QW | L Istc WASTER=K21_M.B SINC DATES12/43/ 201
201 .
o A% SMBus Connect i ons
69 16 SM.__PCH 1 DATA 1 2 B 1 o 71
VAKE_BASE-TRUE R > | I nc 051- 88
' 2 (5 Apple Inc. oo
oy ° 2.5.0
P NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 52 OF 109

SMLink 1 is slave port to

access PCH & CPU via PEC .

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

IV ALL RI GHTS RESERVED

2 1

43 OF 74




PBUS Vol t age Sense Enable & Filter
300
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
- R5302*
o m=PBUSVSENS EN 2| | ol ] 11?20%3'%
S .
Enabl es PBUS VSense | ‘i) 257 Max Vout: 3.3V at 19.77V Input
di vi der when in SO. J_ 3 PBUS SO VSENSE
R5303*
5 . I: 27. zitz
_ i s 1/20WS PLACE_NEAR=U4900. L8: 5MV
; =PPBUS_SO_VSENSE . \Q__.t ST RTHEVENI N = 4573 Ohns
P- CHANNEL SMC_PBUS VSENSE gy 0
R5301* PLACE_NEAR=U4400. L8: 5MV
00K — 1" RE304 PLACE_NEAR=U4900. L8: 5MV
100 1 C5304
1/ 20W 5.49K¢ | 20UF
M LD — 200 ul
201, 1/2 2 6 RQ,
PBUSVSENS EN L_DI V 201, 8361
| G\ND SMC AVSS .o 4 4 s
DC-In Vol tage Sense Enable & Filter
5310
NTUD3169CZ
SOT- 963
N-CHANNEL | ¢ poj vsENS EN L
R5312*
52 41 [T =CHGR ACOK 2 1/023‘%
Enabl es DG In VSense . R Max VQut: 3.3V at 19.77V Input
di vi der when AC present. J_ 5 DCL N S5_VSENSE
R5313!
27. 4K

7 _=PPDCI N S5 VSENSE

19
1/ 20w < PLACE_NEAR=U4900. N9: 5MM

RTHEVENI N = 4573 Chns
SMC DCI N _VSENSE

201,

oD -
R5311% PLACE_NEAR=U4900. N§: 5MM PLACE NEAR=UA900. NO: SWM
1008 R5314'| |1 (5314
1/ 20w 5.49K s 1o 22UF
o IS —T— 20%
201, 1/ 20W S 6.3\
)
PDCI NVSENS EN L DIV 201, 0201
Ll oo smc Avss 40 41 44 45
CPU Vcore Voltage Sense / Filter
XV\55§20 353 20
, _=PPCPUVCORE_S0_VSENSE 1 2 CPUVSENSE_I N i A2 o SMC_CPU VSENSE _rrmy «
PLACE_NEAR=R7510. 2: 5 MM 1 /W PLACE_NEAR=U4900. N10: 5MV
w1 c8320
- 200 2UF
PLACE_NEAR=U4900. N10: 5MV |2 5?0‘1
1

GND_SMC_AVSS 46 41 44 s

G-X/1 G Vcore Voltage Sense / Filter

X330 R5330
, _=PPGEXVCORE SO_VSENSE 1 2 GFXVSENSE I N 4. 53K
PLACE_NEAR=R7550. 2: 5 MM 1/1%W

%"

PLACE_NEAR=U4900. N12: 5MV |

SMC_GEX VSENSE gy
PLACE _NEAR=U4900. N12: 5MM
30

L GND_SMC_AVSS .o 41 aa 45

CPU VCor

» =PP3V3_S0_I| MVPI SNS

e Load Side Current

Sense / Filter

J_ &A%EJ(N)EAR:US34O. 8: 3MM
1
AUF
PLACE_NEAR=R7510. 3: 5MM jl? gg \]
201
R5342 CRI Tl CAL 1
U5340 -
7 57 56 [TEy-CPULMVP_I SNST P A2 cume 1sr P . OPA2333 R5341PLACE_NEAR=U4900. ML1: 5MM
0. 1% 3 DFN
;ﬁgi + \ 1 CPUl WP_| SUM | QUT 4 23K SMC_CPU_| SENSE n
LACE_NEAR=R7510. 4: 5MM 2w et _ ] oD
R5343 |/ e 12“6:1W X &A%EJEI_EAR—&QOO. ML1: 5MM
™ 57 TRy CPU MVP_| SNS1_N 14' 42'8 73| CPUI MVP_I R_N ° p— 0022UF
VR L 2 55%1
0402 =
L_GND_SMC_AVSS .o 41 44 45
£340 1| ['R5344 R3S :
470@;% 130K 4 T LA . ) ENPTYGal n: 110. 181x
- X8Y 2 5 1 16W —MODEL= Scale: 12.1A / V
s Ris R7510 ToR 36T EH‘%OZ 47|0|PF 04b2 Max VQut: 2.73V at 39. 934A
ense is 12

Sense R is 0.75nChm
EDP: 33A TDP : 28. 05A

= JoheSI GNAL_ MODEL=EMPTY

16V
X5R- X7R
201

G-X/1 G VCore Load Side Current

73 57 1

CRI TI CAL

P_I| SUMG R P 5

s CPUI MWP_| SUI R

Sense R is R7550
EDP:

1
1 4
Sense R is 0.75nmChm C":’;‘?’O?:éf 7R?53K5
18A TDP: 15. 3A oR ggQ

9
%01 29(%2 E

R5355
L 715K,
¢ IAAAZ o
EgEE 4

|
JoheSI GNAL_MODEL=EMPTY

16V
X5R- X7R
201

CPU 1. 05V VCCI O Current
; =PP3V3_S0_CPUVCCI O SNS_
VCCl O SNS_ENG
VCCI O SNS_ENG| 1C5360
v f— 0.01UF
5 5%y
PLACE_NEAR=R7640. 4: 5MV U536O %(8? R5361
o > CPUVCC 080_CS N sl N0 0r|e | cpuvcaioraur 4 23K
CRI TI CAL 1/12/W
7 50 o CPUVCCI O80_CS P 41+ (200V/ V) ReF| L 1
GND
Sense R is R7640, 2nothm ° .
EDP: 8.5A TDP :7.225A | Gai n: 200x
L Scal e: 2.5A /
= Max VQut :

Sense / Filter

PLACE_NEAR=U4900. ML3: 5MM

R5351
A A3k SMC_GEX_| SENSE “
PLACE_NEAR=U4900. ML3: 5MM
1C5351
— 0, 22U
2 X ‘I
8351
GND_SMC_AVSS 40 41 12 25

Gai n: 161. 765x

Scale: 8.24A /| V
Max VQut: 2.18V at 27.2A

GNAL _MODEL=EMPTY

Sense / Filter

PUAEE RERRESD. Li2: sma

y SMC_CPUVCCI O | SENSE pyymy, a1

PLACE _NEAR=U4900. L12: 5MM
1

L é;{:%zup VCCI O SNS_ENG

2
8361

GND_SMC_AVSS .6 41 44 s

Vv
3.3V at 8. 25A

SYNC MASTER=K21 M_B

SYNC DATE=12/ 13/ 2010

L

Vol tage & Load Side Current Sensing

BTG OVEET |
d} Appl e I nc. | 051- 8871 ID
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8

7

6

5

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: 5V
| 1 C5450 R5431
——0.1UF 4.53K
V+ — 10% 52 (TR CHGR_AMON 1 2 SMC_DCI N | SENSE oD
2 SV 1% PLACE_NEAR=U4900. K10: 5MVI
U450 - R5455 N Ay
2 [IID—L5S 5 camn e v 5l SCTO ouT L6 | SNS HS COVPUTI NG L ouT 1 4" 23K, | NG | SENSE " ——o.zar
S Sense R is R7020, 20nthm 2 O
15 [CD—LSt b cavpunine e 4l REF| L GAI'N: 100X % 1 C5455
3 (100V/ V) 201 —— 0. 22UF D AV
SCALE: S5A/ V - 2%, QD _SMC AVSS 40 a1 aa a5
G\D -
~ MAX VOUT: 3.1V at 16.5A 2 xem) DC-1n AVON
et 1o A | GND SMC AVSS o1 asas I SL6259 Gain: 20x
Max Vi T PLACEMENT_NOTEs: Scale: 2.5A/ V
A -4 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)
COVPUTI NG Hi gh Side Current Sense / Filter & T29/Inlet Tenp Sensor
45 7 =PP3V3 S0 _HS COMPUTI NG | SNS
. C5401
0. 10
o NOSTUFF
cRITICAL 2 o R5408* 'R5409
Vo 6 g
%490 1/ 20 2/ 20w
El 17N4— 2 201, , 201
46 __INLET THVENS D1 P2 | pp1 & THERM |2 HI S| DE | SENSE_OC n
46 I NLET THVBNS D1 N3 | pni ALERT* 510 T29THVBNS ALERT L
46 __=T29THVBNS D2 P4 | pp2/ DNB svoaTAl 11 =12C T29 I NLET THVENS SDA Va:n X
(D=L Carue L Sn 8 46 __=T29THVENS D2 N5 | pre/ DPS sweL] 12 =12C T29 | NLET_THVENS SO D
R5% 1] 3
) 0%9 SENSE+ ADDR_SEL| 6 HS_ADDR_SEL
% 2
w SENSE fe2lNe i HS GPlO
0612 DUR_SEL
TH_SEL 1
=P s ks Ui v Lo R6411'| NSTIEE| NEoTLER
GND THRM_PAD 5% 0 0
® ~ 1/ 20w 5% 5%
EDP: 15.5A  TDP :13.175A = 261, vy 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
moh ——0.1u0F 0. 1UF
10mohm o Vi — propum—
, &3V s, Us421
R R
Charger/Load si de us420
PLACE_NEAR=R7050. 4: 5MM | Naz13 201 201 NC7SB3157P6XG
scro
7 52 [Ty CHRCSOR P s[I N scro ouT L& BIMON | NA_OUT 1]B1 SEL|s SMC_BMON MUX_SEL am @
BVON: ENG
73 52 CHGR CSO R N all N REF| 1
mav (50V/ V) i e \n} veg®
PLACE_NEAR=U4900. MD: 5MM
Battery side G\D R5422
o 300K
3 4 BMON_AMUX_QUT 1 2 SMC_BNVON_| SENSE oo o
1% PLAC R=1 M
VER 1 . e S ] \CE_NEAR=U4900. 19 5|
K o W C5422
BIVON: PRCD R5423 o —— 3300PF
— 100K — 1o
R5420 % 2 v
0
i B 11 20w i
CHGR BVON "
201
PLACE_{EAR=US421. 3: 5SMI 5% 2 GND_SMC_AVSS 40 41 44 45
From char ger 1 20w
For engineering, stuff BMON_ENG M
201
For production, stuff BMON_PROD

. . . . . H gh Side Current Sensin
I NA (Engi neering) Solution Charger BMON ( Production) Sol ution g ._M =
Gai n: 50x I SL6259 Gai n: 36x Appl e I nc 051- 8871
Scale: 2A/ V Scale: 2.78A/ V o ° Y N
Max VQut: 3.3V at 6.6A Max VQut: 3.3V at 9.167A 2 5 O
—_— L 10 —_— ¢ 310A NOTI CE OF PROPRI ETARY PROPERTY:
rrent: rrent:
TERETIETL N CNA LR IR LS TEE |
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DDR3 1V5R1V35 Current Sense / Filter

7 _=PP3V3 S3 1V5S3I SNS

| 1 C5460
) 7 —— 0. 1UF
Sense R is R7350, 2nthm T, 8%
Resq | [H s
5 55 [E>—LSNS 1V5 3 N slin  Scro our L6 | SNS 1V5S3 | QUT LA R3K, SMC 1V5S3 | SENSE o -
5%
1/ 20W
4 1 N 1
75 55 (> LSNS 15 S3 P N Coovry FEF GAIN. 100X A __gs;;%?
G\D SCALE: 5A 1 V _j é”;:v
| MAX VOUT: 2.4V AT 16.5A BR
EDP Current: 12 A G\ND_SMC_AVSS 40 41 44 45
Max Vdi ff: 24 nv e
PLACEMENT NOTEs:
= 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
Sense R is R4052, 20mChm " 1%,
’ 2 Al RPORTI SNS_ENG
IUSA‘ZOO 3or R5475 -
7 3 [Iy—LSNS Al RPCRT 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 ff: s m = Pl ace close to SMC
(For R and Q)
HDD Current Sense / Filter
; _=PP3V3 SO HDDI SNS
HDDI SNS_ENG L CEAsO e
s R is R4599, 3nCh § ="
ense Ris m
! 2 HDDI SNS_ENG
IUS:ZSS 235 R5485
7 v [T SNS HDD N s|in sc0 . oUT | SNS_P5VHDD | OUT 1 43K, SMC_HDD | SENSE oD -
S HDDI SNS_ENG
" 1
73 37 [TRy—LSNS HDD P a]i N+ (500v/ V) REF| L GAI N. 500X ” as 35242%5
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 SO0 BKLTI SNS
LCDBKLTI SNS_ENG
LCDBKLTI SNS_ENG 1 C5490
= —_r e
Sense R is R0910, 10nthm 2 SV LCDBKLTI SNS_ENG
mﬁ? 8T R5495
5 I | 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 soovryy FEFE GAI N. 500X L ES;Z%E
G\D SCALE: 0.2A 1 V _j 20%,
o MAX VOUT: 3.3V AT 0. 66A P
EDP Qurrent: 0.67 A PLACEMENT_NOTES: L GND SMC AVSS 40 41 a4 45

Max Vdiff: 6.7 nv

Pl ace close to SMC
(For R and Q)

Ismc VASTER=K21_M.B

2 1




7 6

CPU Proximty Sensor

R5510
, _=PP3V3 SO_CPUTHVENS 1,\7\7/\/2 PP3V3 SO_CPUTHVBNS R ]
%y eI Em
v 2ow VOLTAGE=3. 3V 1 C5510
201 1 %t R5511' |'R5512
DD 2 Sem 10K 10K
U5510 201 120w oow
EMC1413 = 201,[ |,%0
DFN
[ e:m CPU THERWD P 2| pp1 THERM / Al 7 CPUTHVENS 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 Va:n Xl
X7R- CERM 2
0201 _ 5| pne/ pP3 svoLk |10 =1 2C CPUTHVBENS SCL 1
73 5B CPU THERMD N : GND  THRM PAD <D
6 11

73 CPUTHVENS D2 P

6510 :
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
, Pl acenent note:

Pl ace U5510 under CPU
v - - - - -

- - J

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

|

- - - - 3

INLET_THVENS D1 P, a5
3 SI GNAL_ MODEL=EMPTY Fo- - = = = = - - - -
C5523 1 , Placenent note:
Q530 1 2200FF — Place Q5530 between near rear vent on bottom side
BC846BMXXH 10V T
SOT732-3 X7R- CERM
2 0201
I NLET_THVENS D1 N s
=T29THVENS D2 P 45 a6
3 SI GNAL_ MODEL=EMPTY
C5522 Fs s T s = s ==
5520 N 2200PF —. , Pl acenent note:
BC846BMXXH EricA Pl ace Q6520 close to T29 on TOP side
SOT732-3 X7R-CERM 2 L oo c c e 2 e e e a e e - - -
2 0201
=T29THVENS D2 N 5 a6
=M_BBOT_THVBNS D3 N 6
3
e e e e e e e e oo oo
5540 1 , Pl acenent note:
BC846BMXXH Pl ace 6540 on M.B bottom side opposite U5400
SOr732-3 L
2
=M_BBOT_THMVBNS D3_P 6
6 a5 =T29THVENS D2 P —"° T29 M.BBOT THVBNS P — =M.BBOT _THVBNS D3 P 4
- MAKE_BASE=TRUE -
46 45 =T29THVBNS D2 N —"° T29 M.BBOT THVBNS N _— =MLBBOT_THVENS D3 N 4

MAKE_BASE=TRUE

T29 D e

3B TP_T29_ THERM DP —

73T29 _THERMD P

MAKE_BASE=TRUE

ReEIS:

Detect T29 Di e Tenperature PLACE SI DE=BOTTOM l%§
- 1/16W
PLACE_NEAR=U3600. B1: 2nm 205,
1 2 73729 THERMD N
Use GN\D 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_PROD
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
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FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRIL_TI. CAL
R56601: J5600
FF14A- 4C RI1DL- B- 3H
47K NG & M
%
1/ 2
R5665 W =
« SMC_FAN 0_TACH 147K; | ean RT TACH 210 | TAcH
126w 10| MOTOR CONTROL
1 0] G\ID
NC_GO
R5661 .
100K 18S07
valh 3 Lo 080k, Sresees
2012 '5:”]_ SOD- VESM HF =
o] T®Te . 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
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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 DO ron
0 DLP
Cc5701 1t 48 7 =PP3V3 S5 TPAD 1 2 s PP3V3 - TPAD CONN 15 R sM SRR T
o 1k — AR VoA 3V A RNEGK_W DTFE0. 20 WAL NE_W DTPF0.5 —=0 o SB TPAD P A Y Y Y s USB_TPAD CONN P o
R5703! woT " cs700 1 : 2288
19& e ! 22 1 2 USB_TPAD CONN N
L d Eizz 2 4140 0 (OOT}—SMC PMVE S4 WAKE L o o8 4ngEry—USB TPAD N CED s 7
402, 201 O
v PLAGE_NEAR=5700. 1: 1. S\ 1 E1DS =12C TPAD SDA 6 43 4
USB TPAD [M P5 | v+ 1 USB TPAD Py 40 oo = 72 4n oggry-USB TPAD CONN P 515
4 L2 USB_TPAD CONN N 8 =12C TPAD SCL 6 43 a
USB TPAD [M N4 _|m w700 Y USB TPAD N, 40 a0 73 a5 o Q@Y o 3 a8
7
Pl sUSBL022LE ) o 1
) L8 1o 1 o - 5220 choose pul 1 uprdown L5720 o e 1onD <on o 722 L s
> S R AL SEL-1 Croose UsB FERR- 120- OHM 1. 5A O s 9 v
2B USB_TPAD HUB D 15 03 TS = o o
N ;, =PPSV_S5_TPAD 1Y Y L2 s PPSV_TPAD FILT 0] 5 e SMC LID 6 40 41 48 51
R571%2K - | 10 o002, LF T Yo Yk AT D PLAGE_NEAR-05700.8: 1. 5\
500 @D PLACENEAREISTOO. 10: 3. WM 5148 41 40 & [T SMC LID 2] 5 c5734 1 SMC TPAD RST L5 41 4
yow 315 PLACE_NEAR=15700. 9:[1 1o0ee
4022 n 48 41 0 (QOT}—SMC TPAD RST L il I ;iz 2| cs735 1
L PLACE NEAR=D5700. 10 1. 5ME%F 100PF
-4 PL, =_NEAR=J5700. 10: 1. 5SMM 16 =
——0 o
= PLACE_NEAR=J5700. 13: 1. M
=
6140 26 17 [FR)-PM SLP S4 L 7 ¢ =PP3V42 G3H TPAD 51850794 PLACE_NEAR=5700. 14: 1. M
cs720 _L
0. 1UF -
o
X5R 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 MM N rY T Y )\ 2 KBDLED SW CIAI(BHB&AL
ososs s N ML W EnED 3 5
SWTGHNDE=TRUE FF14A-4C R11DL- B- 3H
F- RT- SM
N 5
- Nex——()
U5750 M N_NECK W DTH=0.2 M 1 J5815 pin 1 is grf;)unded
o keyboard backl i ght fl ex
M C2292 I—Q_o on keyboard backlig e
MF E1DY
SMC_SYS KBDLED 3 |g 7
woES N i cAL +:_o
To detect Keyboard backlight, SMC will s KBDLEQ FB 6 |rB aur| 1 s KBDLED ANOCDE
) KB_BL M N_LINE_W DTH-0. 25 W\ s
tristate and read SMC_SYS_KBDLED: 5 M N_NECK_W DTH=0. 2 MV ch—O
NCx——NC
If LOW keyboard backlight present T
a\D
If H GH, keyboard backlight not present KB_BL Pam B 518S0793
| it | ‘R5755 | o OV T_TABLE OM T_TABLE
R5853 al ways stuffed, R5854 only a7 1 C5755 1 C5756
grounded when KB BL flex connected. 5% —L0.33UF —— 0.33UF
iow — 109 — 10%
. 2 B
0603 0603
%ﬁc MASTER=K21 M.B SYNC DATE=12/13/201d
ymia
| PD / KBD Backl i ght
sz |
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON d} Appl e I nc 051-8871 D
13850704 2 AP, 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 U6100
, 201 64MBI T
WSON
o0 42 [T SPI_MB CLK 6 | scK Si/slool S SPI_M.B MXSI Yan RIE
SST25VF064C
OM T_TABLE
© I 2:: VM\;BLCS - ; \?E\P: sasail 2 SPI_M.B M SO ooy 42 o
42 19 6 [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.
®
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

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
-
ks e e e s e R6214 uEcnenes 5 m
, =PP5V_S3 AUDI O ANP A PN 2 PPSV S3 U621,
g 6207 * NOSTUFF
MF
201
O L == 2 R6213* A
S 2 BVDD -
RO o U6210
0. 1UF MAX98300
73 39 6 [T SPKRANMP_I NR P 1|2 73 MAX98300 R P A3 N ouT+ Bl
IIOL 73 MAX98300_R N 83| N our-| &
6. 3
pa
201 R_SPKRAMP_SHDN G SHDN* GAIN & GAIN
7 39 5 D> SPKRANMP_I NR N o2 e
1
R6212
R6210 100K
AU GPIO 3 AN 2 Ko 20w
» ¢ D " o
A 5% So1
R6211 v 20w
100K 201
5%
1/ 20w
So1

SYNC DATE=12/13/201d

%ﬂc VASTER=K21 M.B
T

AUDI 0: SPEAKER AMP

d} Appl e I nc.
®

Ay e e |
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M.B to LI O Power

Cabl e Connect or

CRI Tl CAL
J6900
WIB- PVR- NB2
MRT-SM =PP18V5_DCI N_CONN 67
ol
O_Z_T
3
g .
ok =PP5V S3 LI O CONN o
C 6
C6905 * 1 C6906
51850508 0. 01UF —— —— 0 01UF
Jo0 —— —T— 10%
B i
cERM 2 2 xsrR

603

201

Debug LEDs

( For

devel oprment only)

; _=PP3V3 S3 DBGLEDS

2. 0X1. 25Mv SM,

S3_S0_LED

R6940*
1K

D6920

\G?EEMa 6MCD
Q2. 0X1. 25Mvt SM

DBGLED SO D

S3_S0_LED

Q6940
SSMBK15FV
SCD- VESM HE

M
W

o Tvlo

*®
[0)

61 40 25 23 (TR ALL_SYS PWRGD

K99- Speci fic
Battery Connect or

PPVBAT G3H CONN

\
C6951 1 C6950
CRI Tl CAL 1UF —— 0. 1UF '
J6950 v 3% [
BAT- K99 XsR 2 2 eR
F- RT- TH 202 202 '
pPos| o+ !
Pos| o042 1 '
pPos| o2 - '
sa| ol4 - =SMBUS BATT SCL ame ,
SDA| 015 g =SVBUS BATT SDA D o ,
svs_DETECT| o8 @ o SYS DETECT L .
- 7
NEG
ed ols Re950'| | o] oA '
o s NO STUFF \
Mo e D6950 -
SHLD_PI N| o412 R RCLAMP2402B )
SHLD_PI N| oL 2 sc7s
SHLD_PI N| o412 ’ :
SHLD PI N| o413
\
\
518- 0369 L .

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

8 1
=PP3V42_GBH_HALL  NCX——-O0 O—-XNC
6

s SMC LID R

s [°°Ts

5 00 4
NCX=—0 O+XNC

OM T_TABLE
518- 0369

6 40 41 48

"o &8s 1

0. 001UF ——
0% ——
50V 2
cERM
02

Ti ca " "
=R 3. 425V "G3Hot " Supply
R6920 D6905
1 4.7 2 PPBUS G3H R BAT%((J)S;Q?I LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
5%
17 ow
"eos PPVI N G3H P3V42G3H
PPDCI N G3H OR PBUS R61%05 ™M N_LI NE_W DTH=0. 4 mm P3VA2G3H BOOST
) > ___PPDCIN G3H OR PBUS R 2 VoL ThGTe Sy o2 ™ Of DT=TRUE
W N_LTNE W DTHED. 6
1ow VoUTAGESTS. By 02 ™
WLE VALTAGE=1S. 8 C6990 * : 5 B:) C6994
2. 2UF —— . 22UF ——
e T 0.220F ——  CRITICA
o N 2 U6990 AoV 2 L6995
LT3470A 0 33UH20% 0. 39A-0. 4350M =
* oen =PP3V42 GBH REG 3
SHDN 4 P3VA2G3H_SW Y Y Y L
M N_LINE_W DTH=0. 5_mm Vout = 3.425V
CRITI Bl AS| 2 M N_NECK_W DTH=0. 25 nm DP418C SM
cA o
NCx——|NC O Dr=Ti 60MA MAX OUTPUT
FBl 1 . Lo
. <Ra>| (Switcher limt)
ao B 1 06995 R6995!
m @
—L 22PF 348K
2t 106 CRI TI CA
28 1/ 16W
2 CERM M- LF
402 49221 |+ 05999
P3V42G3H FB ——22F
<Rb> 2 Sdcenws
R6996* o2
200K
1%
1/16W
M- LF
402,
Vout = 1.25V * (1 + Ra / Ro) L

Ri ght

73 50 6

SPKRAMP R P_OUT

Speaker

Connect or

CRI Tl CAL
J6903
78171-0002
M RT-SM

_30

73 50 6 [T SPKRAMP R N QL

1o
1o

518S0519

SYNC_DATE=11/11/ 201
—

Ismc VASTER=K21_M.B

DC-In & Battery Connectors
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Rever se- Current

Pr ot ecti on .

This node is powered
through body di odes:
DCI N t hrough Q7080.
* PBUS through Q7085,

Inrush Limter

CRI Tl CAL Charger TOP FETs and CRI Tl CAL
Q7080 Q7055. Q7085
| 541 SI 5419DU
FROM ADAPTER I PB o vt
; _=PPDCI N _S5_CHGR PPDCI N_G3H_| NRUSH
. o WALLINE W OTFR0. 6
M NCNEGCW OTH-O. 4
Vo TAESTS. 5
R7080" .| |'R7085
100K Cro85 1| S avoK
50 B 1%
1/ 20w 1% 1/16W
M Sor 2 ME-LF
201, s 2402
CHGR SGATE DIV CHGR AGATE DIV
WAL NE W OTH0. 3 WNLINE W OTH0. 3 mn
M ARG W OTH-0. 26 M ARG W OTH-0. 26
'R7081 R7086"
62K 332K
5% 1%
CRI Tl CAL 1/ 20w ’u: lﬁ‘év
A .
D7005 2201 402,
BATI0CNE! LM (CHGR SGATE) (CHGR AGATE)
: {>|—\ R7005
20 R7021
s CHGR DCIN D R 1 2 _ (CHEGR DAIN)
’\/Sy\/ . . 10
> uz0w N CRI TI CAL
201 /20w s CHGR CSI R P 3fr
ACIN pin threshold is 3.2V, +/ - 50mV 1 C7020 e 570%%0
0. 047UF 0.5%
DI VI DER SETS ACI N THRESHOLD AT 12. 18V — 16% o
PR R7022 73 CHGR CSI R N M- LF
30mMA nax | oad 2, os12
) N 402 10
I nput i npedance of ~40K neets R7001 N ) [
sparkitecture requirenents PP5V1_CHGR VDD 5 i "CHGR _
NGO OTHo. 1 1 1 /\‘}‘\}\/z BVE oSERNDSANVE AS C70007 ”}ZSW NG oTto. 4 CRI TI CAL CRI Tl CAL PLACE_NEAR=G7030. 5: 1. Stm
vaTheEs v 5% M NCNEGCW DTH-0. 2 201 VOLTAGE=18. 8 C7030 |, cro31 |, |* C7035 + C7036 + C7037
i VALTAGESS. 1V 33UF- 0. 060HM—— 33UF-0. 06CHM—— —— 1UF 1UF 0;,001UF
, _=PP3V42 GBH CHGR o5 C7001 * C7022 * 1 7021 2T E o i 1o 10
1UF 0.1UF —/— ——o0.1UF POLY-TANT 2 POLY-TANT 2 2 xsR 2 @R 2 xR
1 0% 1006 —— 169 e oh e 603-1 6051 202
RI9s0 NO STURF i e el [ e :
30. 1K 1 402 402 402
e R7002 CRITI CAL T
100K 2 8] OM T_TABLE =
201 5% -
2 1200 VoD VooP 5
R7000 201, 12 JyHsT oo Nz CHGR DAIN D CRITI CAL Max Current = 8A
42 43 40 o Ty SMC RESET L L 2 CHGR RST L 134SVB_RST_N soare] 2 CHOR SGATE R ——— - Q7030
W :zmﬁ CHd ng =SCL - U7000 acare] CHGR AGATE 1 C7025 < FOVB0355S TO SYSTEM
R e VFROO"GR e T csiplze | oHRcsl P —— 0, 220F I— f = 400 kHz
Float CELL for 1S o [D—HG VFRQ I CsINL27 72| CHGR CSI N . o CRITI CAL
CHGR CELL 5 |CELL £ 402 L7030
R % BOOT|_25 CHGR BOOT. 3
CHGR ACIN ACI N S el 2 HOR UGATE ore 1 1 ;I 4. 7UH 13. 1A =
. CHGR | COVP s || cow ] PHASE] 23 CHGR_PHASE o oo o 2 CRI Tl CAL
R7013 WAL WOTEo 6 FDALZ40F- SM
100 CHER VOOLP Voove - LGATE| 21 CHGR _LGATE SwGeTRE F7040
15 CHGR VNEG & |VNEG prew— P pipierh i SAMP- 24V
e 'R7015 12 CHGR CSQ P 18_|csop BGATE] 16 CHGR BGATE 1 2 =PPBUS G3H
12 255K 42 CHGR CSO N 17_|eson 20 v AVDNLS. CHGR AMDN oo >
o0
rzow o7 % sevv B 2 CHOR me D PPVBAT G3H CHGR REG .
1 s 14 =CHGR ACCK -
'1?07%?(-1 220t g 407%2 gE‘ (g A oo -+ NGO D110, 25 e CRI TI CAL CRI TI CAL CRI TI CAL PLACE_NEAR=L7030. 2: 1. 5mm
. ) Vo TAceSs. &V
‘"’“ b £ ¢ 5 c7040*|. croa1‘|. croa3:|, | C7045
oW 2 xR 62UF 62UF —— 62UF —— — — 1000PF
201 402 2l CRI TI CAL 20% 20% T 20% 3230
2 elie ? e ? el 2 ? ar
- Q7035 CASE- B2 CASE- B2 CASE- B2 201
4 [ RIKO305DPB
LFPAK. HE
— L
1 C7002 =
——uF CRI TI CAL
2 v XWr000 f 1 1 R7050 Q7055
402 SM 0.01
L 2 (GND) o S1 7615DN
X ‘ o P 1212-8 TQ FROM BATTERY
e e 701 1 Wl -
PLAGE_NEAR=U7000. 22: 1mm = 2 ' PPVBAT G3H CHGR R PPVBAT G3H CONN o5t
. s M NCNEGCW OTH-0. 25" M 1 a M NCNEGCW OTH-0. 4
Vo TAcESS, 4V 1 g Vo TAcESS, 4V
CHGR CSO R7051 2.2 . 2 CSORP =
(creR CsO ) AN CHERCSO R P Gt
CHGR _CSO. R7052 0o 1 2 CHGR CSO R N
. _CSON) NW G Tow w71 .
(PPVBAT_G3H_CHGR R) (PPVBAT_G3H_CHGR R)
(CHGR BGATE)
1 C7042 C7011 * + C7000 C7005 * C7026 * .
—— 0. 1UF 0. 0TUF —— L 1ur 0. 22UF —— T000PF —L— R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
lo%, T 1w T 127 DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM I NTERSI L)
2 xR xR 2 2 xR R 2 xR 2 C7017 1 C7014 1 C7013 1 C7012
2o ot ozt o2 o 100F —— — 1uF —L 0. 1uF 0. 01UF
—G\D_CHER_AGND 0% —T— —T— 10% T io% 0%
M N_NEGCW DTHR0. 2 mm ] 34 2 ik 2 Son
VaLTAGE=0V 805 603- 1 402 402

MASTER=K21 M.B

I SYNC

SYNC DATE=11/30/201(

TTILE

PBus Supply & Battery Charger

o g em e
1-8871
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Thr es hOl d_ ?7? = =P5V3V3 REG@\' 54 PLACE_NEAR=Q7812. 2: 6rm
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MFET- 2X2- 81 N L9004 N 10| DisplayPort I/F
ON FERR- 120- OHM 1. 5A 201 vlg
VIN.1  VOUT_1 PP3V3 SWLCD UE 1 | R B s PP3V3 SW LCD ] 5
M N-RECKW DTH=0: 0 M 0402- LF M NREGW DTHEG. 20 W ]
C . L . o)
VIN_2 VOUT_2| VOLTAGE=3. 3V C9015 ]R9070 VOLTAGE=3. 3V 20
O
1000PF
G THRM 9024 000PF 100K sos DP INT AUX CH C N alg
3 7 0. 1UF v, Taow s DP INT AUXCHC P 2] 5
1 C9012 o0 o(Ery—DP_INT_AUX CH N I (DP_INT_AUX_CH G N) 201 , %01 =14
L —L 10uF 11 s s DP INT_ M_F P<O> 24
— —T— 20% 10% — O
, 6.V 16V 9025 = 50 6 DP | M._F N<O> 25
X5R. X5R- CERM 0. 1UF O
603 1201 I I 5 26 O
DP_I NT_Al P 1
69 9B UX_CH I (DP_INT_AUX CH C P) e s DP | NT £ pel> 2 DY
Tov CRI TI CA 695 DP | NT E N<1>| E1 D
L C9020 s crru 20
0201 FL9000 o
0. 1UF 12- OHV 100MA- 8. 5GHZ. PLACE_NEAR=J9000. 24: 1nm 30
o0 o (—2B! NT_ M. P<0> K 6o DP INT_M._C P<0> | Tawsosasu B PLAPE_ NEAR=29000. 25: 1 O
ot — U R9018'| RO017 -
1% 9021 ph m m o
S 0l . \ S e 1D
o0 o TEy—DP_LNT M._N<O> 1H259DPINTNLCN<O> — YN 201y 201, 515
10% CRITI CAL 210
C9022  en'crmm FL9001 0
0. 1UF 201 12- CHW 100MA- 8. 5GZ 210
o0 o [T DP INT M. P<1> 1H2 69 DP INT M. C P<1> l_]m ®1o
40
i 9023 — L g
X5R CERM
e 0 1E YL
o9 o (DB LNT M. N<1> 1] |2 6 DP INT M._C N<1> —
1l ——=0
10% 1 1
16V R9050 R9080 PLACE_fEAR=9000. 3: 2rm
X5R CERM 100K 100K C9017 *
0201 5% 5%
11200 120w
M M
201 201

2

ISYNC MASTER=K21 M.B
TTILE

SYNC DATE=12/13/201d

I nt er nal

Di spl ayPort Connect or

=g

051- 8871

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

2.5.0

THE
Pl
THE
|
N
1
v

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF APPLE COVPUTER, | NC.
POSESSOR AGREES TO THE FOLLOW NG

TO MAINTAIN THI'S DOCUMVENT | N CONFI DENCE 90
NOT TO REPRODUCE CR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED

2

1

62 OF 74




8 7 6 5 4 3 2 1

T29 A BI AS R2DPO . -
m A h d I
o s [rE>-—DP_EXTA M. C P<0> 9300  : | |- DP_EXTA M. P<0> . G\D_VOl D=TRUE 9370 1 ||: T29 HI g Spee SI g nal s
0. 10F | g% tev oot 7 3 129 D2R N<0> (©9370/ C9371) f 1 e T29 D2R C P<0> ame
o0 o [TIy—DP_EXTA M. C N<O> 9301 : I I  DPEXA M. N<O> o3 00 71 % ¢oOT—129 D2R P<0> | C9§'7‘§L7UF1 [ e TSR T29 D2R C N<O> &ms
0. 1UF g
R e 0. a7ur 11 s ‘“,%5%“7’5 s 120w 09364 N aovooetRE  (D9364. 2)
1.5K 201 BARG0- 02LRH |/ Tstp 27
o0 o [TEy-—DP_EXTA M. C P<1> 9302 || s ODPEXTAM Pal> o 69 AVOEYE. 2) 9372 1|2 D9372 . T29: TX_0
0.10r I om cerg 020 7 3 TRy T29_R2D C N<O> f 270F 1T 200 av L S ENRL MIREES BEDL BAROO- 02LRH TSP 27 T29DPA_M__C P<0> oD o 7
DP_EXTA Nel e G\D_VOl D=TRUE
o 8 [T M _C > C93?331ur I I N DP_EXTA M. N<1> 63 69 7 % 129 R2D C P<0> . C9373 L2 S n T%mQDiFV%D[PIT\l;g> D9373 . ) . T29DPA M. C N<O> oo o 7
: ‘ (9373.2) 0.a7ur 11 20m oy 1.5K 1 2 BAR9O- 02LRH I: P27 T qovapstre  (D9372/ DO3T3)
9304 .|| e v D9365 N g (De365. 2)
. DP EXTA M. C P<2> e DP EXTA M. P<2> . T29 signals are R9373 M 20t BARGO- OZLRH ToE T GND_VOl D=TRUE :
g 0 1uF | [10% 1oV oz o rRD—129 A BIAS RPDNO SI GNAL_MODEL=EMPTY CRII{I R D
s DP EXTA M. C N<2> 9305 || DP EXTA M. N<2> o 60 P/ N-swapped after AC R9374  1.5K 1 2
o | g tev ozt T29 A BIAS RPDPL T29 Pat (Al 4Ds) AN/
0. 1UF 3o e caps to inprove |ayout. e Bi asi ng 9372/ 0373 S GNAL_MCDEL=T29P1 N RO375 15K innn 2 WY
GND_VQO D=TRUE D9364/ D9365: S| GNAL_MODEL=EMPTY GND_VOl D=TRUE 5% 1/ 20w =
DP_EXTA M. C P<3> 9306 e DP_EXTA 2 C9380 1|2 M201
o0 o [T I I T M_Ped> e 6 s T29 DPR N<1> (C9380/ C9381) | I I | T29 D?R C P<1> am e
0. 1UF YR CERM T29 D2R P<1> S mémx'lvn 1 T29 D?R C N<1>
N DP_EXTA M._C N<3> C9307 e DP_EXTA M _N<3> o 69 % T} | C9381 1|2 f I o 7
> | Mow —3ovomn =PP3V3 SO DPSDRVA 76 il ao_vol D=TRUE D9360
0. 1UF X5R. CERM R9309 0. 47UF 20 X‘;VR . RO382 1/ 20w 1N 2 G\D_VOl D=TRUE (D9360. 2)
AN 55w 1.5K V201 BAROO-02LRH || Tsp 27
M M 201 V893§§£2) 9382 1 1|2 slGNAL L) ENPTV D9382 N T29: TX 1
5 5 (B DP_EXTA AUXCH C P 9308 : I I ;o% et DP_EXTA AUXCH P 63 69 5 T T29 R2D C N<1> I JRp— o0 470r 1m0 v L 71 T29 R2D P<1> BAR90- O2LRH TSP 27 T29DPA M. C P<2> oo o 7
0. 1UF Yor cemm 7 22 [rEy—129 R2D C P<1> 9383 1|2 T 71 T29 R2D N<1> D9383 A ) T29DPA M. C N<2> oo o 7
o5 o @y DP_EXTA AUXCH C N C9309 K DP_EXTA AUXCH N 63 6o 1 ({9383.2) 11 d OND_VODETRUE IWD'W'
| [Tow _1ev %201 0. 47UF 0% 4V 1.5K 1 2 GND_VOI D=TRUE (DO382/ D9383)
0. 1UF X5R- CERM RO308 . ) R9308/ RI309 mmi ntain bias on C9308/ C9309 RO354 30 . N CERMOR 5% 1/ 20W D9361 N N - 2
I'f GPU uses comon pins for AUX_CH ™ AAAY 5% 17 20W to prevent spikes when U9310 AUXDDC_OFF 5% 1/ 20W A% : R9383 W 2o BAR90- 02LRH > s 9 | FOVATRE (D9361.2) re—
. M 201 J_ MF 201 s D> T29 A BIAS R2DNL SI GNAL_MODEL=EMPTY G\D_VOI D=TRUE
and DDC, alias nets together at GPU. transitions from high to |ow CRI Tl CAL R9384 1.5K ; 5
R93257% 9364 1 ||: (Al 4 Ds) sova e~ VW imow
‘506 71 DP_SDRVA M. R P<0> o 71 DP_SDRVA M. P<0> SI GNAL_MODEL=T29PI N R9385 1.5K 2 M 201
11200 0. 22UF | | R oo - NN —mw— =
S A 71 DP_SDRVA M. R N<O> 9365 71 DP_SDRVA M. N<O> (D9382/ DV383) wo e =
- 20% 6.3V S| GNAL_MODEL=EMPTY
- DI A uper D I ver 0. 22UF ! e st vam  ROS62
62 7 _=PP3V3 SO DPSDRVA p o w 0201 (D9360/ D9361) o A BAS N 2 h L 51,
A A 30 1 2 _ 2
o 1/ 20w AA%Y% 71 DP_SDRVA M. R P<2> Cgiegzup lm 11 DP SDRVA M. P<2> DP Path Bi asing VALTAGES3. 3V 201 muzow
W 201 0201
C9310 * 1 Co311 C9312 71 DP_SDRVA M. R N<2> 9361 l—' 71 DP SDRVA M. N<2> o :?953166] o 3 2om
27208 == 0.1F 0. 1UF <l e RO351_30 1nn,z 0. 22UF e RO361  1.5K inpn 2 i e VW
S G 10 5% 17 20W 1R9352 5% 1/20W 201 MF 5% 1/20W RO363
CERM Gk CERM XoR: CERM 1 _pp: DPSDRVA RO360  1.5K W 201 LAce_NEApece3o1. 1 2om
PSB301 |2C Addr esses: a0z LF 0201 0201 oo 270 627 SVS_S0_DPs NN 70w 0P A BIAS N A
. M 201 8 0 2 1
Al A0 Addr (WR) u9s10 o R9365  1.5K IAAAZ VALTAGE=S. 3V 200 M 5% 1720w C
PS8301TQFNAOGTR- A2 , 201 5% 1720w
0 0 0x96/0x97 i C9359 * R9364  1.5K . , W 201 RO367
o 1TuF —— . i Purce NG 1 2m
0L oo o 2 e o ovmow ar el 5t s c e T e W g7
X x o0 63 _DP_EXTA M. N<O> 2 || N_DON ouUT_DON|_29_ 71 DP_SDRVA M. C N<O> R 2 9359 PlEAms PO
1 1 0xB4/0xB5 - - 9363 L 201 74LVGLG04DBDCK 201 M 5%  1/20W
) 0 63 _DP_EXTA M. P<1> 4 I N_DIP OUT_D1P| 28 71 DP_SDRVA M. C P<1> r Tor 1 Mow v 53 _DP_A PWRDWN 2 4 DP_A BIAS
Note: Qther Parade 0 63 _DP_EXTA M. N<1> 5 || N DIN oUT_DIN|_27_71 DP_SDRVA M. C N<i1> 01U XGR CERM =
devi ces use 96/B6, - - 1L__C9362 L 3
so only 94/ B4 are 69 63 _DP EXTA M. P<2> ” I N_D2P OUT_D2Pf 2 71 DP SDRVA M. C P<2> .1k 1 e DP/ T29 A LOVV' Speed MJX
used for this part. 69 63 _DP_EXTA M. N<2> 8 I N_D2N QUT_D2N[_24 71 DP SDRVA M. C N<2> I C supports input
7 L i ; -
O STUF 0 62 _DP_EXTA M P<3> s | N psp OUT D3P|_23_ 71 DP_SDRVA M. C P<3> | C93?) o I I T ke high while Vec = OV. =+ s 63 _PP3V3 SW DPAPWR
DP_EXTA M. N<3> 10 22 70 DP SDRVA M. C N<3> p SR CERM
RO311' 'RO310 69 63 I N_D3N QUT_D3 71 Y 9366 L Must be 3.3V DP A port power o
1K 1K o ry—DP_EXTA DIC OLK 14 [ N_sCL AC_AUXP|_20 11 DP_SDRVA AUXCH C P 0. 108 1 [0 v oo
120w Toow o CEr>—DP_EXTA_DDC_DATA 13 || N_SDA AC_AUXN|_19_71 DP_SDRVA_AUXCH C N
M M
b
eI e o0 s _DP_EXTA Al P 16 || N_AUXP OUT_AUXP_SCL| 18 (DP_SDRVA_AUXCH P) Aux?bsn(;;;gi”' R .
DP_EXTA AUXCH N 15 || N_AUXN AUXN 17 (DP_SDRVA_AUXCH_N) used by R9399
) " 69 63 I_AUX QUT_AUXN_SI _ . L during training. 71 DP_SDRVA M. N<3> 31 |po+A 100K
R93 » com—DP_EXTA HPD s || N HPD (1P OUT_HPD|_3!__(DP_SDRVA_HPD) 9369 .|| 71 DP SDRVA M. P<3> 30 |po-a  U9390 Haow
EZ“?DW DPSDRVA | 2C CTL EN 26 1| 2C_CTL_EN (1P oA DETl 2 DP A CA DET 0.10F |13 Aev e 71 DP SDRVA M. N<1> 27 |pgen P 3\4%)5212 2201 =
, 201 - <3 *° —_C9368 e ] 71 DP SDRVA M. P<1> 26 [p1-a o+ L T29DPA M. N<3> .
DPSDRVA | 2C_ADDRO 36 11 2C_ADDRO (1 PD) 0 10r 1% _tev o > T290PA M. P<3o oD
DPSDRVA | 2C_ADDRL 35 || 2C_ADDRL (1 r0) CEXT|_!  DPSDRVA CEXT : YoR ceRM 71 DP_SDRVA AUXCH P 19 |aux+A 0o- D o4 7
" —| 2C DPSDRVA 38 |saL cTL PLACE_NEAR=UB310. 11: 2 71 DP_SDRVA AUXCH N 18 |aux-A T CAL T29: Unused
_ 1
S = 2C DPSDRVA SDA 37 |SDA_CTL Cg_szjbg DP_SDRVA HPD 17 |WPD A D1+ 4 T29DPA M. N<1> Vea:im SR
20% -LS T29DPA M. P<1>
DPSDRVA REXT 12 |REXT 6.3V DL oD o
R9390 o a0 T29_A RSVD N 25 |po+B T29: LSX_A_RRP/P2R (P/N) B
23 16 DP _AUXCH I SOL 1 2 DP_AUXCH | SOL R 39 _|AUXDDC_COFF (1 PD) 68 8 T29 A RSVD P 24 |mo-B
5% = 6 DP_A EXT Al P
120w 34 |PD (1pp) - ) ) (T29_A_1 SX_P2R) 23 |;i+B 2$+ 7 DP A EXT A$$ N oD
o D __THVPAD R9392 R9393 (T29_A_L SX_R2P) 22 |p1-B - ; - B o4 7
55& ?qi = - = T29: RX_1 Bias Sink
DP_A PWRDWN R 18 < 1200 120w T29 D2R1 Bl ASP 15 |aux+B
T29 D2R1 Bl ASN 14 - 8 DP_A EXT _HPD
SDRV PDH PS8301 has i nternal 201, 2201 AUX- B HP! Yany RI
— ~150K pul | - down on PD w13 1HPD B
R931% ]4399%&9 pin. Okay to drive this = R9397 Ne N 'R9398
. 5,29 pin even when VOG-0V per Port A MCU = £ o _DP_A PVRDWN 10 Isg E
j’f r;glo Parade (pin is 5V-tolerant). :/onw 64 638 129 A BIAS T 32 |Aux_SEL Loport A oW
2 201 11 . H =Port B 201
o 64 6s _PP3V3 SW DPAPWR Mist be 3.3V OP A bort HPD_SEL 2
S e . or ower
1 port o . CBTLO4DPO81 (353S3151) and L =
- L PI 3VEDP212 (353S3055) are THVPAD GND
) N 1 C9330 1 C9331 R9338" - footprint-conpatible parts with D o
CRI TI CAL VoD OM T_TABLE = el 10K simlar pinouts. NXP uses pin
- Sk ceru 1/ 200 10 for M. and HPD, Pericom uses
u9330 0201 201, pin 10 for M. and pin 11 for HPD. £
LPC1112A L =
2 _DP A CA DET * 1 |RESET#/ PI 000 HVQFN25 R/ Pl OL_0/ ADL |16 que T29DPA CONFI GL RC am s Note: U9390 M./HPD defaults to T29 node so that DP/T29
63 _DP_A PWRDWN - 2 1p| 00_1/ CLKOUT RIPIOL_1/AD2 -7 e T29DPA CONFI & RC any R91103§4 Di spl ay can detect host T29 support using |2C
33 T29_LSEO<0> 7 {PI 00_2/ SSEL/ CT16B0_CAPO R/ Pl OL_2/ AD3 -2 wip T29 A HV EN R 1 2 T29_A HV_EN oo 35 & pul I -ups on M.<3>. 19390 AUX defaults to DP node
19 T29 A UC ADDR 5% .
- =1 2C T29AMCU SCL s b co_ar saL (o « PL.bPIS\;)I 40(/ Pl Ollg\ilﬁ " f o A B feD j’j . 1 oow gg{:gg IEO%ng OBBI gol | dovms woul d defeat DP Sink's
=1 2C T29AMCU SDA o A4/ AD5 - 2
13gBry—=12C T29ANCU SDA gy 9 |PI 00_5/ SDA(CD 01
=T29_WAKE_L: O [290PAHPD g 10 23 T29 A LSX P2R P2R = PI to Receptacl ‘&
e o T29 A BIAS Pl Q0_6/ SCK PIOL_6/ RXD o= _ ug to ceptacl e NC MASTER=K21 M.B SYNC DATE=12/13/201d
Deskiops use POle WAKEH croae OM—129 ABIAS g 11ipp_7/CTSH Pl OL_7/ TXD|-24—uipp T29 A LSX R2P R2P = Receptacle to Plug ——
! T29 LSOE<0> 12 5 T29 LSEO<1> . -
Mobiles use S4 WAKE# P o= 2P 00 8/M SO CT16B0_MATO  PI OL_8/ CT16B1_CAPO | —ae am = . Di spl ayPort/ T29 A MJXi ng
B Q2212 g2 1PI 00_9/ MOSI/ CT16BO_MATL | 2C Addr R9339 —
v (Oom—=129 WAKE L . @=—L4|SWCLK/ Pl 0D_10/ SCK/ CT16BO_MAT2 (D) 026/ 0x27 (W Rel) M | | 051 8871
T29 MOU INT L 15 4 Appl e I nc
B OO L . g=—°|R/PIC0_11/ ADO (D THRM XTALI N 1/ 200 .
- VSS  PAD 'RO335 'RO336 " o P =)
2
I d 4 A Eo 2.5.0
irzow irzow J NOTI CE OF PROPRI ETARY PROPERTY:
2 201 2201 = THE | V\FOT\’NA | ON_CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY _OF_APPLE CO\IPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
02 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 93 OF 109
R9330 provides pads for programm ng/debug of MCU, please nmake accessible. |:: g Ig EgEAL R SL?BLO?;E :¥ I'N WHOLE OR PART
I f project has space for 10-pin progranm ng header it should be used. I'V ALL RI GHTS RESERVED 63 O: 74
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3. 3V/ HV Power

CRITI CAL -
o3 _PP3V3 SW DPAPVR D9425 CRI Tl CAL
M N_LI NE_W DTH=0. 38 MV POVERDI - 123 DP_PWR nust be S4/S5 to support
M N_NEGK W DTH=0. 20 M SI 8409D8B: i
VOLTAGESS. 3V 211 wake from T29 devi ces.
- h Vds(max): -30V N u9480
POI’ t A HV PO\I\BI’ S\M tc Vgs(max): + -12V rsti00 Trsz0518 =PP3V3 S4 DPAPWRSW ,
. Vgs(th): -1.4v 1 lout IN_S
Nomi nal Mn Max CRI Tl CAL
Rds(on): 65nChm @ 2.5V Vgs _
IFLT  885mA  876mA  894mA (*) Id(fmx;' 2 7A@ 700 9 SQI%Z‘OZQ%B o4 62 35 _T29 A HV EN oc* EN_4 =DPAPVIRSW EN ame
LM 935mA  925mA 1A (*) . . BGA G\D
2
TFLT  18.3ns 13.4nms  26. 7n® 3. 3V/ HV MUX
. ed y CRI TI CAL CRI TI CAL
=PPHV_SW DPAPVRSW TSD 470ms - 235ms  724ms o - 190« 9486 * 1 9485 9481 * 1 C9480 .|t co487
! 1 1A7T 10UF —— —— 0. 1UF 0. 1UF —— —— 22UF '— 100UF
20V Max 10 (*) U9410 tol erance unknown 3.3V Al 23T 10% 10— 20%, 20%
2 ’ Bl ocki FET, off TO . ways 2 2 18 . 2 2 G 2 6.3V
N voul A HV_SW DPAPVIR CRITI CAL Ro4251| o 09 9 ° Y 55 it o Gy so5 M Ry,
1 3 M N LI NE_W DTH=0. 4 M1 when Source >3.4V
Ro416 9410 * " 12 S D9410 . 47K _
470 0. 1UF —— 094117 2 RO427" R9424 e g O FV-EN hign. i 'RO426 *R9430
1120w ' 0. 1UF L N TO0K 22 s 1K 4. 7K = os 635 _T29_A_BIAS
XIR 2 SN1010017 — 0% VL o 1 200 2| DPAPWRSW P3V3_ON_L EN S0
201, 603-1 PN 50V M 1/ 20w 1/ 20w
2 xR STPS2L30AF 2o o o o
DPAPWRSW HVEN L R 164EN- FLT*|515 6031 TP DPAPWRSWFLT L 201, 2 , 201 , 201 CRITICAL |3 9435
TPU-vieak! ) APVR C9424 1|2 0-47WF T 0. 1UF
- ILIMZ DPAPVRSW | LI M = L C DPAPVRSW P3V3 ON = out [
—&JRTRY DPAPVRSW VREF 40210!536?”355" 9435 2 xsR cERM
DPAPWRSW CT 9lcr | FLT.8 DPAPWRSW | FLT 9436 1 ZXREOBOA 0201
G\ND  THRM R9428* 430 .PJ2 s|D 4 1UF —— 4 SoT3s3
~ PAD Q430 fp— FB
4 o] ~ R9410'| |['R9411 21. 5K DPAPVRSW HV_DET_R_L ssvenzTrEAPE | | Sswera7reare o PGND  G\D
< N o
0 BRI 100K 210K oo X sorses | Ky wHEE by L 2
?l%lﬁw 1 zgz/{’v }7/°znw 201, AL ?97129 Q426 4 = t—| 9 _DPAPVRSWON C L
16 3| CRITI . MVDT3946X D oS
2402 22 220 T aow sor363 s|[G” ST nEEEE R9437
<CT> <RFLT: <RLI M> = ot S 82
ad 9426 220 % =
@ b = 1/ 20W
I FLT = 200k / RFLT = 2A = 9426 * ZXRE0B0A i ¢ DPAPVRSW HV DET L 1 - N
1 FH —
Q415 ILIM= 201k / RLIM = 957mA 0ME =" | aw  Pap NO STUFF
SSMBK15FV D|s v, 1. C9429 R9435*
SCD- VESM HE : TFLT = CCT * 38900 SR CERM 2 1 i e DPAPVRSW NPN_E 1 Toon
10% = 190
— TSD = CCT * 1000000 @419 R q— R9433" 'R9432 v 20w
= 0201 220 10K 201,
o . DVBS3DOUV I 5% 5%
J[eH s Bl eeder Resi stor : sor- 565 = Rgft(lg 20w 20w T29 A HV EN 45 63 o DPAPVR FB DIV o
2.5V / 249 ohm = 10mA 5 DPAPVR BLDR B LAAN2—DPAPVRSW HV DET 201, 2200
- P = ~27nW ZXREO60A REF range: 0.595-0. 605V (0. 600V noni nal ) 1/52"/5‘” R94361
= R9419 . Gircuit threshol d range: 3.363-3.439V (3.395V nominal) i o o
LA oPAPWR BLDR E 6 L )
M N_LI NE_W DTH-0. 20 MV = waow
1/:{5w M N_NECK_W DTH=0. 20 MM D @419 - o
= & HT) | vesseow 1940 Di spl ayPort/ T29 A Connect or
= SoTees FERR 120- OHM 3A L
o4 63 35 [IE)—T29 A HV EN 2|G = =
) ! &__PP3V3RHV_SW DPAPWR_UF (Y Y Y L2 PP3V3RHV_SW DPAPVR
rote g;i:az’sv\?m' ve when M NNEGKW BTHED: 20 M 0503 3 RS BTG 28 1A Gircuit threshold range: 2.877-2.941V (2.903V nom nal )
I's VOLTAGE=15V =]
= - C9400 * C9405
woompT2oABA - (9490 H GH and T29_A_HV_EN S 0. 01UF —— a0 va oTRLE 0. 10F
il is LOW 1 %(gz“ GND DPACONN 11 || 2 GND_VOI D=TRUE
402 N R Tree: 30 haa 11 (Both C's)
o = VOLTAGE=0V o3 9470 [|:
xer = = T29 Dir DP Dir CRI TI CAL DP Dir T29 Dir 2% o.a70r |28, v L T200PA M. C P<0> ames
e T29_D2R C P<0> - - ?(421 0 - @1 T290PA M. P<0> 9471 T R T29DPA M._C N<O> ame
PLAGE_NEAR-CO490. 1; 2mm 7 62 qoon—T29 D2R C N<O> - - |\/D|g'£ K2 ‘I:HK78 - @11 T29DPA M. N<O> o a7or 1 v
'R9490 aND_val [pmu;l lmD,vc: D=TRUE - = T29: TX O @D Vo [::;.E
51 R9494 R9495 / -
5% 9406 1
2w N %q,‘f 4 G\D_VaI D=TRUE 0. 1UF R9406 R9471
or vzow 1/ 20w R91203 GND_VOI D=TRUE 2 1 GND DPACONN 7 1 | | 2 c\o opa7 RIA KA 2 470K
201, , 201 1 2 GND _DPACONN 8 2 OHOT_PLUG DETECT  GNDO 3 ™M N_LI NE_W DTH=0. 38 M o 1/ 20W
T29 A BIAS R 8 M N_LINE W DTH=0. 38 MV OCONFI GL M__LANEOP O MN_NECK WDTH=0. 20 MM 4, 120w 1y
VOLTAGE=3. 3V SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY 1/52°/3W \h;l c{vﬁgﬁy DTH=0. 20 MM | o Fl M._LANEON O 5 VALTAGE=D' 5.3v ;{; 2
“ 12 oo DO ; ) T29DPA M. P<1>
7 0o (Ery-—1290PA M. P<3> > - OM-_LANE3P M| ANEIP O - - < =2 7
o 129 A BI AS D2RPL o T29DPA M. Ne3o - 5‘ OM_LANEEN M LANEINO ;1 - - T29DPA M. N<1> G 2 7
o (129 A BIAS D2RNL T29: Unused 6 O G\D GND O~ 15 T29: LSX_R2P/ P2R (P/ N)
J_ O AUX_CHP M._LANE2P O e
CRITI CAL 1 ;2 OAUX_CHN M._LANE2N 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
: o GND_VO D=TRUE
SI GNAL_MODEL=EMPTY 120 g Ez"zow e (YY) eevare \ SHIELD PI NS ) C947§B°‘ h (I:IS)
= 0603 L 2
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> am e
7 e qom—T129 D2R C P<l> BAR9O- 0ZLRH TSP 2T 21 T29DPA_D2R1_AUXCH P - - - @=L T29DPA_M__P<2> 9473 . ||. ol T29DPA M._C N<2> am e
ne 129 DZR G Nelo D499 . 11 T29DPA DPR1_AUXCH N - P - om0 12000A M N72» 0.a70F 1120, s
|—|BAR90-02LRH >i—'mm,7 CRI TI CAL l 1290 TX 1 201
CRITI CAL . L9499 R9402 = = D val D=TRUE
SAoTRE 650NH- 5% 0. 430MA- 0. 0520HM s . T29DPA HPD R L192408M . 'RO473
(Both L's) P ' o FERR- 120- OHM 3. 470K
0603 G\D_VO D=TRUE R R9401 GND_DPACONN 19 Y Y L | 120w
71 sagEy—DP A EXT AUXCH P SI GNAL_MODEL=EMPTY o 12 M N-REGKW BTHCG. 50 MA 0603 Y1
71 63 DP_A EXT_AUXCH N DPACONN 20 RC 1 2 VOLTAGE=0V 2
La:ime M N_LINE_W DTH-0. 38 MV
Vel raGesge 2o 20 150w RO408 q
= 12
o498 ! 1 €9499 201 1 2 470k R's for ESD protection
30PF —— —— 30PF 9402 * 1 09401 V NG count o i amot
sV o 0. 01UF —— 0. 01UF 120w on coupled signals.
cerRM 2 2 cerm 109% —T— 10% v =
402 402 )53; 2 2 )53; 201
02 402
o (OQ—T29DPA HPD
%ﬁ MASTER=K21 M.B SYNC DATE=12/13/201d
o> (OT}—T29DPA CONFI GLRC DP Source nust pull 'R9441 T
o q—T290PA CONFI G2 RC . down HPD i nput wi th 100K Di spl ayPort/ T29 A Connect or
greater than or equal oW TG NOVEETe
to 100K (DPvl.1la). Ve 051- 8871
Ro452'| |'Ro451 o494 1| |+ coags o Appl e Inc. o=
15!)3 %U’){:’I 330550 p—— ?SBPF Si nk HPD range: ® 2.5.0
1/ 20w 1/ 20w "
s ¥ xn 2 2 Hgh: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
201
‘ ° e BEHERMALETUERIEELS I |\
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109
= Il NOT TO REPRODUCE OR OOPY | T
- 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 64 O: 74
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CRITI CAL
Q@706
FDC538APZ_SBIVS001

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_NEGK 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 RES| STOR BETVEEN
PPBUS_SW LCDBKLT_PWR

AND PPBUS_SW BKL

ON THE SENSOR PAGE

*C9797 AND C9799 SHOULD BE PLACED I 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
LB EN DY s+ _=PPBUS SW BKL LYY Y L PPBUS SW LCDBKLT PVR SW L N 2 o CENEATELRTOL Ao ST . PPVOUT_SW LCDBKLT o
CRI TTCAC M N LI NE_W DTH=0. 5 MM LT ™M N_LI NE_W DTH=0. 5
9712 19713 PI MBOS3T- SM M N_NECK_W DTH=0. 375 MV CRI TI CAL CRITICAL M N_NECK_W DTH=0. 375 MV
. < VOLTAGE=50V
R9789 10UF 0 10k ST nede-TRUE RBL60M 60G 1 C9796 1 C9797 1 C9799 VAT
10% 10% DI DT=TRUE 220PF —— 10UF 10UF
25V 25V 0% —— 10% 0%
X5R 2 2 XxsR 50V 50V 50V
805 402 2 X7R- CERM 2 Xs5R 2 XxsR
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm 1210-1 1210-1
PLACE_NEAR=D9701. 2: Stm
PLACE_NEAR=D9701. 2: 3nm
- PLACE_NEAR=U9701. D1: 5Snm
C9710 *
1UF ——
10% ——
. X720
6031 EY
PPVOUT_SW LCDBKLT FB 1 2
; _=PP3V3 SO BKL VDDI O VOLTAGE=50V 56
P M N LT NE W DTH=0. 1 MV PLACE_NEAR=C9797. 1: 5tm
o [Ty Lo KT v PLACE_NEAR=US701. C4: 4mm M NNECK_W DTH=0. 1 W
c9711 ¢
0. 1UF ——
E]gv T
X5R 2
201
25 [TR)—BKLT PLT RST L
3 a 3
VDDl O VLDO VIN
w9701
25- BUMP- M CRO
BKL_VSYNC R D2 | vsyi W ol Bl
SYNC ;7? - BKLT: PROD
RO741 BKL FLTR S {FILTER _ - RO717
n
L 10K, BKL | SET w@liser B el s PLACE_NEAR=U9701. E5: 10mm A0 . LED RETURN 1 o -
5% g M NCREGOW BTHEG: 30" 5% M NCREGOW BTHEG. 30"
5 Ey——=12C BKL 1 SaL 1/ 20w BKL FSET B4 |pser - = m 1/ 16w = m
2 BorTaM - MEEE
R9757 BKL_SCL D | sal ROD
N K oUT1[ B BKL | SENL BKLT: P
P =12C BKL 1 SDA 1 2 201 BKL SDA > | S5pA
ouT2l.® BKL | SEN2 R9718
Addr: 0x58( W)/ 0x59( Rd) 5% M s
1/ 20w BKL _PWM PWM QUT: BKL | SEN3 PLACE_NEAR=U9701. D5: 10mm 0
it LAAN A LED RETURN 2 o o2
201 1 2 BKL _EN 23 | EN QUT4| B3 BKL ISENA M N_LINE_W DTTE0. 5 _mm 5% ™M N_LINE_W DTH=0. 5_mm oD
os s _PPBUS SW LCDBKLT PWR RO731 ouUTs| B2 BKL_| SENS M NNEGCWDTHE0. 20 mm 116w M NNEGCWDTHE0. 20 mm
. TP _BKL FAULT S | FAULT BOTTOM  MELF
200K RO715 [PLACE_SI DE=BOTTG ouT6| EL_ BKL | SEN6 402
1/ 20w 100K >z BKLT: PROD
e [Z87)
R9704 201 120w oA R9719
s )LD BKLT P AR 2 220t g g 66 PLACE NEARELP701. €5+ 10mm VA 2 LED RETURN 3 oo ¢ e
M N_LINE_W D0 5 _mm M N_LINE_W DTH=0. 5 _mm
150w Fowme9. 62k Hy al 3 2]¢ M NNECK_W DTH=0. 20 m 2 M N_NECK_W BTH=0. 20" fm
1 C9704 = e a8 BorToM ML
201 —L— 33pF see| spec for others 402
5 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
i RO755 R9716 RO714 R9720
1 10K 90. 9K 18. 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,| B1, B2 pins) MN.LINE WDTH=0.5 nm M N_LI NE_W DTH=0. 5 _nm jesnd
'3 XW710 M N_NECK_W DTH=0. 20 nm 1/5]"/sﬂw M N_NECK_W DTH=0. 20 mm
o201 201, 2201 D7 sorrow Lo
402
GND BKL SGND I W
M N_LINE_W DTH=0. 4 W BKLT: PROD
M N_NECK_W DTH=0. 2 W
VeV i R9721
| LED=369/ R set PLAGE NEAR=UB7OL. E2: 10mm A /vg/\/ . LED RETURN 5 v
M N_LTNE_W DTFe0. 5 mm M N_LINE_W DTH=0. 5_mm 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  MELF
202
BKLT: PROD
R9722
PLACE_NEAR=U9701. EL: 10mm 0
- 1 2 LED RETURN 6
W N LTNE WTFED. § NV e worreo. 5 o - -
M N_NECK_W DTH=0. 20 nm 1/510/SDW M N_NECK_W DTH=0. 20 nm
BOTTOM  MELF
202
Q DESCR 1 ON REFERENCE DE: CRI Tl CAL BOM OPTI ON
PART NU,VBER Y S 1 PTI S ISYNC MASTER=K21 M.B SYNC DATE=12/13/201d
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 MItE . .
) LCD Backl i ght Driver
10350198 3 RES, TH N FLIM 1/ 16W 10,2 GHM 0. 1, 0402, SM Ro720, 9721, FO722 BKLT: ENG measur ement on LED strings. r—

d} Appl e I nc.
®
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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 FFPAIR 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, BOTTAM =2x_DI ELECTRI C
cPU_BM L . 8 ML 2
cPu_covp . 20 ML 2
cPuI TR . =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

NET_TVPE

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
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_Dl ELECTRI C
ak_PCE . 20 ML 2

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

ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
CO—Dv_s2N PCIE_85D PO E DM _S2N_P<3: 0>
oM _s2n PCI E_85D PO E DM _S2N _N<3: 0>
oM s PCIE_85D PO E DM _N2S P<3: 0>
DM s PCIE_85D PO E DM _N2S_N<3: 0>
[CO—EDL_DATA PCI E_85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCIE_85D PO E FDl _DATA N<7: 0>
[ CPU 50S CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
i CcPU 50S CPU_AGTL FDI _| NT
O—CRUBEl CPU 50S PClE CPU_PECI
CO—BM.SYNC CPU 50S CPU_AGITL PM _SYNC
[CO—BMMEM PURGD 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 I 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—CRUSM RCOVP CPU 27PAS CPU_COVP CPU_SM RCOMP<0>
CO—CRU SM RCOVP CPy 27PAS CPU_CONP CPU_SM RCOWP<1>
CO—CRU SM RCOVP CPU 27PAS CPU_COVP CPU_SM RCOVP<2>
[ CcPU 50S cPy I TP CPU CFG<11. . 0>
O—CBU CATERR | CPU 50S CPU_AGITL CPU CATERR L
= CPU_50S CPU_AGITL CPU_VCCI O_SEL
O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L
CO—CRU PYRED CPU 50S CPU_AGTL CPU_PWRGD
CO—BMIHRMIRIP | CcPU 50S CPU 8M | PM THRMIRI P_L
CO—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU P
O—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU N
[CO—LDBLL_REF QI K120M CIK PCIE 90D| OK PAIE DPLL_REF_CLKP
[O—DBLL_REE_ O KI20M CIK PCIE 90D | QK POE DPLL_REF_CLKN
[O—LIBCRU O K100M K PCOE 90D| QK PAE | TPCPU _CI K100M P
CO—LIBCPU G K100M K PCOE 90D| QK PAE | TPCPU_CI KI0O0OM N
CO—LIBCRU O KI00M CK PCIE 90D | QK POE | TPXDP_CLK100M P
[O—LIBCRU O K100M CK PCIE 90D | QK POE | TPXDP_CLK100M N
[CO—LIBCRU O K100M CIK 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 I TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy I TP XDP_CPU_TDO
X I CPU 50S cPy | TP XDP_CPU_TMS
O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK
>_TRST_1 CPU 50S cPy I TP XDP_CPU TRST L

O XDe_BPM | CPU XDP_BPM | CPU | TP XDP_BPM L<7..0>
CO—XDE_EPMR | CPU 50S cPy I TP CPU CFG<15. . 12>
O —teEsa ceuest 1) CcPU 508 cPy I TP XDP_CPURST_L
[O—CBU VOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
O —CRULVOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
O—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_P
[CO—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCC]I OSENSE_N
[O—CBU 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—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU SENSE_N
[O—CBUL 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 27PAS cpy veesense | CPU_VCC VALSENSE P
[CO—CBUL VAL SENSE CPU 27PAS cpy veesense | CPU_VCC VALSENSE N

CPU_SVI DAL ERT._| CPU_50S CPU_COVP CPU_VI DALERT_L
OB S DsSaK CcPU 508 CPU_COVP. CPU_VI DSCLK
[O—CPUsviDsar 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 PCIE PEG R2D C P<15. . 0>
= PCl E_85D PCIE 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 PCIE PEG D2R C P<15. . 0>
[ PCl E_85D PCIE PEG D2R C N<15. . 0>

i

12

12

12

a1

19

56

56

56

CPU_VCCSA_VI D<0>
CPU_VCCSA_VI D<1>

SYNC_DATE=04/ 06/ 201
— —

Istc VASTER-CONSTRAI NTS
CPU Constraints
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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
VEM 408 . -a0_cnase -a0_cnase —a0_cnase -a0_cnase v v
VM 555 . “s5_cmse “s5_cmse “s5_crnese “s5_crnese v 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 »
VM s0S ce, BorTam v “s0_cne se “s0_crnese “s0_cne se v 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, 15041589, 1 5119 v “s0_cnese “s0_cnese “s0_cnese ~staonro ~staonro
MEM 85D I SL3, | 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 cpecTRL . 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 I\CLRULE7$ET
MEM_DQS2DQ8 - 0.4 MV ? MEM_CLK oo - NEM,ZG\D’ T
MEM_MEM2OTHERMEM - 0.4 MV ? MEM _CTRL oo - NEM,ZG\D’ o
NEM_2PVWR - =PVWR_P2MV ? o MEM_CMVD oo - NEM,ZG\D’ .
NEM_2GND - =GND_P2MV ? NEM_DATA e - NEM726\D> .
MEM_20THER - 0.6 MV ? MEM_DQS fel] - NEM?ZG\D’ o
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRUL’Eist_.'r‘
VEM LK VEM Lk . wmakeak vem oo VEM LK . S——
VEM Lk vew_crr . [ E— vem oo vew_crr . p———
VEM Lk veM o . [ E— vem o veM D . wmaman
VEM Lk VEM_DATA . [ E— vem o 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
- vk . P s— - vk . [—
vew_crr vew_crr . vemczc VEM_DATA vew_crr . VM rENROTHERVEM
- VLo . —— - VLo . ——
vew_crr VEM_DATA . [E— VEM_DATA VEM_DATA . [ET——
- Ve s . P s— - Ve 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
VM oGS Ve aLK . S——— VEM Lk . . emoomer
Ve oS vew_crr . [ E— vew_crr . . p—
VM OGS veM D . VeV MENROTHERVEM vem o . . emoomer
Ve oS VEM_DATA . VeV MENEOTHERVEM 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 DQS matching per byte lane should be within 0.127nm

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

CLK intra-pair matching should be within 0.127nm inter-pair matching should be within 0.0508mm
CONTRCL si gnal s shoul d be matched within [CLK-2. 54mm] to [CLK+0.0nm of CLK pairs

A/ BA/CMVD 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 SOOI MV pad is 88.9nm

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

ELECTRI CAL_CONSTRAI NT_SET Prvs oL senci G
OO MEMA QK MEM 72D MEM QL 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 MEM 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 CNVD NMVEM A BA<2..0> 11 27 28 32
O MEMA D MEM 55S NMEM CNVD MEM A RAS L 11 27 28 32
O MEMA D MEM 55S MEM CMVD MEM A CAS L 1127 28 32
O MEMA D MEM 55S MEM CNVD MNEM A VE L 1127 28 32
O MEM A DQ BYTEQ MEM 50S NMEM DATA NVEM A _DQ<7. . 0> 127
O MEM.A_DQ BYTE1 MEM 50S NMEM DATA MVEM A DQ<15. . 8> 127
O MEMA_DQ BYTE2 MEM 50S NMEM DATA NMEM A DQ<23. . 16> 127
O MEMA_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 NMEM _DATA NMEM A DQ<47. . 40> o
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48> 128
O MEMA_DQ BYTE? MEM 50S NMEM DATA NMEM A DQ<63. . 56> 128
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> o7
O MEM A DXE1 MEM 85D VEM DS MEM A DOS N<1> a7
VEM A DQS2 MEM 85D VEM DS MEM A DQS P<2> a7

O MEMA DS MEM 85D VEM DS NMVEM A_DQS_N<2> 11 27
O MEMA DGS3 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 MVEM 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> 128
O MEM A _DGsS MEM 85D MEM DS MEM A _DQS_N<5> 128
O MEM A_DGs6 MEM 85D MEM DS MEM A _DQS_P<6> 128
O MEM.A_DGS6 MEM 85D MEM DS MEM A _DQS_N<6> 128
O MEMA DQS7 MEM 85D VEM DS MEM A DQS P<7> 112
O MEMA DQS7 MEM 85D VEM DS MEM A DQOS N<7> 112
O MMB AK MEM 72D MEM O K MEM B_CLK P<5.. 0> 811 29 30 32
O MEMEBE AK MEM 72D MEM O K NMEM B_CLK N<5. . 0> 811 29 30 32
O MEMEB CIR MEM 55S MEM CTRI VEM 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 CNVD VEM B_BA<2. . 0> 1129 30 32
D MEMB QD MEM 55S NMEM CMVD NVEM B_RAS L 11 29 30 32
O MEMEB QD MEM 55S MEM CNVD NVEM B_CAS L 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD MEM B VE L 11 29 30 32
O MEM B DQ BYTEQ MEM 508 NMEM DATA NVEM B_DQ<7. . 0> 1120
CO—MEM B DQ BYTF1 MEM 50S MEM DATA MVEM B_DQ<15. . 8> 1 20
O MEM B DQ BYTE2 MEM 50S NMEM DATA NMVEM B_DQ<23. . 16> 1120
O MEM B DQ BYTE3 MEM 50S MEM DATA NMVEM B_DQ<31. . 24> 1120
O MEM B DQ BYTE4 MEM 50S MEM DATA NMVEM B_DQ<39. . 32> 11 30
O MEM B DQ BYTES MEM 50S NMEM _DATA NVEM 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 DGO MEM 85D MEM DS MEM B_DQS_P<0> 11 20
O MEM B_DGS0 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 DXE1 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 VEM B_DQS P<4> 1%
O MEM B DGs4 MEM 85D MEM DCS MEM B_DQS _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 DCS6 MEM 85D VEM DS VEM B_DQS_N<6> 1 30
O MEM B DQS7 MEM 85D VEM DS VEM B_DQOS P<7> 1 30
O MEMB DQS7 MEM 85D VEM DS MEM B _DQS N<7> 11 30
[ MEM PWR PP1V5_S3RS0 67
fa— MEM PR PP1V5_S3 67
[ MEM PR PPOV75_S3_MEM VREFCA A . 25 20 30 a1
[ MEM PVR PPOV75_S3_NMEM VREFDQ A 27 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

Di spl ayPort/ TMDS intra-pair matching should be 5 ps

Pairs should be within 100 mils of clock |ength

Inter-pair matching should be within 150 ps

DisplayPort AUX CH intra-pair matching should be 5 ps

No relationship to other signals

Max |ength of LVDS/ DisplayPort/TMDS traces: 12 inches
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4

SATA Interface Constraints

NET_TVPE

PHYS| 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 &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
PCH_USE_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 pel I a 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 pispiayPorT | DP 1G M P<3. . 0>
DM DP_85D pisplAaYPoRT | DP 1 G ML N<3. . 0>
O DE_EXTA_AUXCH DP_85D pspraypert [ DP_1G AUX CH P
CO—DR_EXTA AUXCH DP_85D pisplAyPorT [ DP 1 G AUX_CH N
LS I1GA QK LVDS 90D LVDS LVDS IG A CLK P
LS 1GA QK LVDS 90D LVDS LVDS I1G A CLK N
CO—LVDS LG 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_HD 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

O USB HUB1 UP USB_85D USB. USB HUB1_UP_P

[ USB_85D USB. USB HUB1_UP_N
CO—USB HUB2 Up USB_85D USB. USB HUB2_UP_P

[— USB_85D USB. USB HUB2_UP_N

O 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

CO—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
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE 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 | QLK POIE 90D | QLK POE PCH CLK100M SATA P
CO—BCHDIEFQK UNUSED | QK POE 90D QK PAE PCH CLK100M SATA N
[ CcPU 508 QK PAE PCH CLK14P3M REFCLK
O—LBC aKaam CPU 50S K POE PCH CLK33M PCl | N
O—SEX QK DPILLSS K PCOE 90D| QK PAE GFX _CLK120M DPLLSS P
CO—CSEX QK DPILLSS QK PCOE 90D| QK PAE GFX _CLK120M DPLLSS N

16 37

16 37

6 37

6 37

16 37

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

16 25

16 25

16 25

16 25

16 25

16 25
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LPC Bus Constraints PCH Net Properties
ALLOW ROUTE = e Ve Chi pset Net Properties
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 ELECTRI CAL7 RAI NTfSEr — nane A
LPc_s0s - =s0_crv se =s0_crv se =s0_crv se =s0_crv se ~sTANDARD ~sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prrs AL sencins
- LPC AD<3..0> 16 a0 a2
QK LRC s0s . =s0_crm sE =s0_crm sE =s0_cr sE =s0_cr sE =sTANDARD =sTANDARD [ m— : z((::ng ME L : E;:zg: : E:: LPC FRA?/E E : 1: AZ . O—DREXTA M DP_85D pispLayport | DPEXTA M._C P<3. . 0> 8 63
= [y — b =0s s LPC RESET L - DD EXTAM DP_85D pispLayport | DPEXTA M._C N<3. . 0> s 63
SPACI NG RULE_SET LAYER LINE-TOLINE SPACING | VI GHT - N N | — De 85D DLSELAYROE DP_EXTA M._P<3.. 0> o3
I [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 K I1PC50S | AKIPC LPC CLK33M SMC 25 40 [O—DR_EXTA AUXCH DP_85D D splAyPorT | DPEXTA _AUXCH C P s 63
axipe R oL R [O>—LlPC aKaam K IPC50S | AKIPC LPC CLK33M LPCPLUS 6 25 42 [CO—DR_EXTA AUXCH DP_85D pispLayport | DPEXTA AUXCH C N s 63
— DP_85D DisPLAYPORT | DPEXTA AUXCH P
SOURCE: Cal pel I a Platform Design Quide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 [CO—SMBUS PCH ALK SM:L:Z: SMB g@tujg E$ &'I?A 16 43 DD DP_85D D sPLAYPORT | DPEXTA AUXCH N ::
) D_SMEJS,EQ:I!DAIA__SMLEOQ x SML PCH O CLK o O—DE NI M DP_85D pisplayporr | DP_ INT_M._C P<3..0> o2
SMBus Interface Constraints === S ng P SML_PCH O DATA 1: :: CO—P_INT_M DP 85D pisplaYPoRT | DP I NT_M._C N<3..0> -
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP . PCH 1_ _sM;EOQ SMB SM._PCH 1_CLK 16 43 = DP_85D. DL SPLAYPCE DP I NT_M._P<3..0> 9 62
_ e . 20S oYY SML_PCH 1 _DATA [ DP_85D psprayport | DP_INT_M._N<3. . 0> 962
SvB_s0S. . =50_ar SE =50_ar SE =50_ar SE =50_ar SE —sTANDARD —sTANDARD = = e D DP_85D DisPLAYPORT | DP INT_M._F P<3..0> 652
O HABIT AK HDA 50S HDA HDA BIT_CLK 6 16 39 [ DP_85D pisplayport | DP INT_M._F_N<3. . 0> s 62
SPAG NG RULE_SET AveR e Toure o] vaan i HDA_50S HDA HDA BIT CLK R 16 [O—DR_LNI_AUXCH DP_85D pispayporT | DP_INT_AUX CH C P o 62
— [O—HDA_SYNC HDA 50S HDA HDA_SYNC 6 16 39 [O—DB_LNI_AUXCH DP_85D pisplAyPorT | DP_ I NT_AUX_CH C N 6 62
e . 2x_DIELECTR C > HDA 50S HDA HDA SYNC R 16 DP_85D DisPLAYPORT | DP I NT_AUX CH P 062
| m— =
O HDRARSTL ::,22: :x :% E§$ E L 16 D DP_85D DisPLAYPORT | DP I NT_AUX CH N 062
= = o e PClE T29_R2D C P<3..0>
i i HDA_SDI NO HDA_50S HDA HDA _SDI NO 6 16 39 [ — PO E_85D PCLE o3
HD Audi o Interface Constraints . = oA =08 o AD SO R = PCLE_85D POLE PCIE 129 R2D C N<3..0> .,
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 [O—HbA_sbaur HDA 50S HDA HDA SDOUT o 16 39 [O—PCLE_PEG 2R LANE3 PCIE_85D PO E PCl E T29_D2R P<3> . —
. j j j — [ HDA_50S HDA HDA_SDOUT_R 16 [O—POEPEG PR IANE? | POE 8SD PCLE PCl E T29_D2R P<2> s 33
roA_s0S =s0_crv se =s0_crv se =s0_crv se =s0_crv se ~sTANDARD ~sTanDARD o £ PEG Don L ANEL oG soD - PGl E T29 D2R P<1-> o
PM K32K_SUSCL — -~ PEG PR | |
_ —BMssaK (LK _SLONSAS - QICSLON CLK3 K [CO—BCOLE_PEG 2R LANEQ PCl E_85D PClE PCl E _T29_D2R P<0> s 33
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT [O>—SBLaK SPI _55S SPI SPI_CLK R 16 42 [O—PCLE_PEG 2R LANE3 PO E_85D PO E PCl E T29_ D2R N<3> s 33
ron . o iELECTRIC . [ SPI_55S SPI SPl_CLK 2 [ PCLE PEG 2R IANE? | PGIE 85D PClE PClE_T29_D2R N<2> .
- CO—SBL_MxI SPI_55S SPI SPI_MOSI _R 16 42 [O—BCLE PEG 2R L ANF1 PCIE_85D PO E PClE _T29_ D2R N<1> s 33
SOURCE: Cal pel I a Platform Design Quide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 D SPl_55S SP| SPI _MOSI a2 [O—PCLE_PEG 2R LANED PCIE_85D PO E PCl E_T29 D2R _N<0O> .
. ) [O—SPLMSO SPl_55S SPI SPI _M SO 16 42 [O—PCLE PEG ReD LANEZ | POIE 85D POLE PCl E T29 R2D P<3> 33
SI O Signal Constraints [—SBL_Cs0 SPl_55S SPl SPI_CSO_R L 16 42 O—POEPEG ROD IANE? | PGIE 85D PCLE PCl E T29 R2D P<2> s
ALLOW ROUTE . SPL_55S SPI SPl_CS0_L a2 PCl E_PEG R2D | ANE1 PCl E_85D PClE PCl E T29_R2D P<1> 33
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?:’» D Spy 75§§ spy SPI ’vLB O—K 42 40 D o] FﬁPFGﬁROnﬁI ANEQ PCLE 85D PCLE PG E T29 mD P<o> .
[ m— [— =
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 [O—PCLE_PEG R2D LANE3 PCIE_85D PCLE PCl E T29_ R2D N<3> a3
[ SPl_55S SPI SPI_M.B M SO 42 a9 [O—POLE PEG RPD IANE? | PCIE 85D POLE PClE T29 R2D N<2> 3
SPACI NG RULE_SET LAYER LINETOLINE SPAC NG| ve G [ SPL_55S SPl SPI_MB CS L 42 45 [CO—PCLE_PEG R2D | AN PCLE 85D PO E PCl E_T29 R2D N<1> -
bOLE 850 boLE PCl E ENET R2D P [CO—BCOLE_PEG R2D LANEQ PCl E_85D PClE PCl E T29_R2D N<O> 33
oresor . oM ’ D': 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 PCl E_ENET_R2D C P = PCl E_85D PClE PClE_T29_D2R C N<3..0>
f— PCIE 85D PClLE PClE_ENET_R2D C N - POl E CLKLOOM T29 P
SPI Interface Constraints [—POLE_ENET 2R PCLE 85D POLE PCIE ENET_D2R P [ PAECAKINOMT29 CLK PAE 90D CLK POE 633
— = - BOLE 85D bOLE PCl 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%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D bl Fi‘-l‘%r) PCLE PO E ENEr D2R C P
. “s5_amse o5 amse o5 amse o5 _amse - - D': PCILE 85D POLE PCl E ENET D2R C N C ock Net Properties
—= [ — PCl E_85D PClE PClE AP_R2D P s 36 NeT_TYPE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ PCl E_85D PCE PCIlE_AP_R2D N 6 36 ELECTRI CAL_CONSTRAI NT_SET PHYS AL SPACI NG
o . oML R [O—BCLE AP R2D PCIE 85D PCLE PCIE AP R2D C P 16 36 [CO—SYSQLK QL Ka2K RIC QK SLONE5S | ClK slow SYSCLK_CLK32K RTC 1625 [—
= PCl E AP D N It
PCLE 85D PQIE Cl R2D _C s 30 & L Ak 25M 555 | K 25M SYSCLK_CLK25M SB 1025
PCLE_AP_DPR PCLE 85D PCLE PCl E AP_D2R P s 16 30 O—SYSAK QIOSM SR
= =A== e o PO E AP PR N = QK 25M 555 | GLK_25M SYSCLK_CLK25M SB_R 1
D - 6 16 36 = QK 25M 555 | GIK _25M SYSCLK_CLK25M ENET
[ POl E_85D PO E PG E FWR2D P ] QK 25M 555 | GIK _25M SYSCLK_CLK25M ENET_R
D PCl E_85D PCE PClE FW R2D N [O—SYSQLK (L K25M 129 ClK 25M 558 | Gl K 25M SYSCLK_CLK25M T29 25 a3
[O—POE EWRD POl E_85D PO E PO E FWR2D C P i QLK 25M 558 | QLK 25M SYSCLK_CLK25M T29_R a3
[ PCl E_85D PClE PCILE FWR2D C N
: 1 f PCIE EW 2R PCl E_85D PClE PCl E FW D2R P
Di spl ayPort Signal Constraints . = POLE 85D o PO E FWD2R N
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 PCE PCIE FWD2R C P
P 850 . [ [ [ [ s o e oma [ PCl E_85D PClE PClE FWD2R C N
[O—BOLE AP 2R PCl E_85D PClE CONN_PCI E_ AP_D2R P
POl 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 VAEI G—ff D bl FﬁAPﬁR’D bl FﬁRED PCLE CO\IN PC| E AP mD P
DI SPLAYPCRT . ~3x_DI ELECTRI C - DI SPLAYPCRT Tcp, BOTTOM —ax_D ELECTRI C - [ PCl E_85D PO E CONN_PCI E_AP_R2D N
. [ K PCOE 90D| QK POE PEG CLK100M P s 16
PCl - Express Signal Constraints [ QK PAE 90D| A K PAE PEG CLK100M N s 16
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 NECKGAP [O—BAEQKIOOM ENET 2 i:x E:::g 2 i:x E Eg E &ﬁiggm Emg Z
P E_85D . =85_CHMLDI PR =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_aHMLDI FF O M2 _PE1_REEAK K PCOE 90D| QK PAE PCl E_CLK100M AP_P o 16 36
Ak PG E 90D . T B o _ _ B B - [— K PCOE 90D| QK POE PCl E_ CLK100M AP_N 5 16 36
i oo oo oM oM oM oM [O—MP_PE2_REEGK Ak PCE 90D | A K PAE PCl E_CLK100M FW P
I I = K PCOE 90D| QK PAE PCl E_CLK100M FW 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 VEI GHT [ K PCOE 90D| QK POE PCl E_CLK100M EXCARD P ; ;¢
rae . “sx_oi ELECTR G » rae cp, BorTam -ax_oiELECTR G . | m— (LK PQE 0D QK PAE PO E QLKLOOM BXCARD N .
akpaE . 20 ML > [ — CPU 27P4S CPU_COVP. PCH VSS_NCTF<1> R
= i s CPY 27P4S cPU_cavp PCH VSS NCTF<2> .
[ CPU 27P4S CPU_COVP. PCH VSS_NCTF<5>
System Cl ock Signal Constraints = CPU_27P4S CPU_CQVP TP_PCH VSS_NCTF<7>
= CPU_27P4S CPU_COVP. PCH VSS NCTF<9>
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?:’» D (‘,PU:? paS CPU: PC'_| VSS ’\CTF<9> : ::
cLK_sLowsss . =s5_or sE =s5_crm sE =s5_crm sE =s5_orm sE =sTANDARD =STANDARD = CPU_27P4S CPU_CONP PCH VSS_NCTF<11> s
aK zsmsss . -s5_amise -s5_amise -s5_amise -s5_amise E— E— = CRU27P4S CRU_COND POH VES NCLE=122 °
— i i i - D CPU 27PAS CPU_COVP PCH VSS NCTF<15> 6
— [ CPU_27P4S CPU_CONP PCH VSS NCTF<17> s
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ CPU 27PAS CPU_COVP PCH VSS NCTF<19> 6
e som N I ’ [ CPU 27P4S CPU_COVP. PCH VSS_NCTF<21> .
X =2x_DI ELECTRI C i = CPU 27P4S CPU_COVP PCH VSS NCTF<22> Istc MASTER=CONSTRAI NTS SINC DATEO47 06/ 201
ak zsm . =5x_D1 ELECTRI C - NOTE: 25Miz system clocks very sensitive to noise. [ CPY 27PAS CPU_COVP PCH VSS NCTF<25> N .
[ CPU 27pP4S cPU_cavp PCH VSS NCTF<27> . PCH Constraints 2
i CPU 27PAS CPU_COVP PCH VSS NCTF<29> s AL "‘ 3
Appl e Inc. 5 8871
S 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY:
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8

7

6

CAESAR |V (Ethernet) Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

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

ON LAYER? DI FFPAI R NECK GAP
ENET_508 - =50_0r SE =50_0r SE =50_0r SE =50_0r SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | 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

ENET_NDI

0.6 Mv

SOURCE: Broadcom 5764-

DS04- RDS Page 38

ON_LAYER?
ENET_100D . =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT

FireWre Interface 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
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
P 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—RAK 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_CNVD
D>—RAK ENET_50S ENET_CR DATA | SDCONN_CL K
FireWre Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs AL . senci G

ED—EWR0_TPA EW 110D EW TP FW PO_TPA P
D—BWe0_TPA EW 110D EW TP FW PO_TPA N
CD—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 _TeR EW 110D EW TP FWP1 _TPB P
D—Ewel_TPB EW 110D EW TP FW P1_TPB_N

Port 2 Not Used

SYNC_DATE=04/ 06/ 201
— —

Istc VASTER=CONSTRAI NTS
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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 =55_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_01 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_oLDI FR =80_oLDI FR =80_cHM Dl FF =80_cHM Dl FF =80_cHM i FF =80_cHM i FF
T290P_1000 =100_cHM Dl FF =100_cHML Dl FF =100_cHML D1 FF =100_cHM DI FF =100_cHML DI FF =100_cHM DI 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
2900 =5x_D1 ELECTRI C - 2900 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 DspLayport | DP_T29SNKO_M._C N<3. . 0>
CD—DR_T29SNKO M DP_85D DisPLAYPORT | DP.T29SNKO_M._P<3. . 0>
DP_T29SNKO M DP_85D pispLayporT | 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 Dspiayport | DPT29SNK1 M. C P<3. . 0>
(e DP_85D DISPLAYPORT | DP.T29SNK1_M._C N<3. . 0>
DP_T29SNK1 M DP_85D pispLayport | DPT29SNK1 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 pispLAayPorT | 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_I2C 12C T29_SDA
D129 SPL_aK T29 SPI_55S | T29 SpI T29_SPI _CLK
9_SPl_MOS T29 SPI_55S | T29 SpI T29 SPI _MOSI
D129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO
D29 SPlL_CS | T29_SPI_55S | T29_SPI T29_SPI _CS_L
[ T29DP_80D T290P T29 R2D C P<3..0>
= T29DP_80D T290P T29 R2D C N<3..0>
= T29DP_80D T290P T29_D2R P<3..0>
=D T29DP_80D T290P T29 D2R N<3..0>
D129 om0 T29DP 80D T290P T29 R2D P<0>
Eo—IR29_ R0 T29DP_80D T290P T29_R2D N<O>
D129 oD T29DP 80D T290P T29 R2D P<1>
129 RoD1 T29DP 80D T29DP T29 R2D N<1>
[ T29DP_80D T290P T29 R2D C F_P<1..0>
[ T29DP_80D T290P T29 RPD C F_N<1.. 0>
o129 2RO T29DP 80D T290P T29 D2R _C P<0>
D129 2RO T29DP_80D T290P T29_D2R _C N<O>
D129 2RI T29DP 80D T290P 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 T290P T29DPA D2R1_AUXCH N
[ T29DP_80D T290P DP_SDRVA M._C P<3..0>
[ T29DP_80D T290P DP_SDRVA M._C N<3. . 0>
= T29DP_80D T290P 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 T290P 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>
D—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 T290P 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 T290P T29DPA M._N<3. . 0>
fleces S T29DP 80D T29DP T29DPA M._C P<3..0>
T29DP_80D T20DP T29DPA M._C N<3..0>
DDA EXT_AUXCH T29DP 80D T290P 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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6

4

w

M NI MUM LINE WDTH [ M NIMJUM 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 508 SVB SMBUS _SMC 0_SO_Sl

| SMB 50S

SMVB
| SMB_50S SMB SMBUS SMC MGMT_SCL
| SMB_ 508 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 CSlI _N
[O—CHER €SO 1TOl DI EEPAIR CHGR CSO P
D 1TOl DI EEPAIR CHGR CSO N

SYNC_DATE=04/ 06/ 201
— —

Isvm ASTER=CONSTRA NTS
SMC Constraints

d} Appl e I nc.
®
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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 K21/ K78 Specific Net Properties K21/ K78 Specific Net Properties
Sense_11an_sss . 11 oA R o5 se “ss_rmse o5 se 11 oireeALR cvaoeeaR ELECTRI CAL_CONSTRAI NT_SET | mscr e ELECTRI CAL_CONSTRAI NT_SET | mace ' e
[— « Srarmn | s . e I = EXET e ENETOONY Ped. . 0
- _ [ ENET_100D ENETCONN ENETCONN_N<3. . 0>
D FFPAI R . S1:1_DiFFPAIR 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 SALA HOD 2R RDRVR (UL B POLE CLKLOOM AP ak paE aon| oK PAE PCl E_CLK100M AP_CONN P
_ — = SATA 0D SaTA SATA_HDD_D2R_RDRVR_OUT_N = PO B O KL OOM Ab GO
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACI NG VEl GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET D QATA7QOD SATA SATA Hm mD RDR\/R I N P D ?T(%Pg E;zzlr) (o] KﬁP(‘J E C‘_m @I R P
— N -
. ' e orare ’ cPu_cov ao . ao_P2w [ 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
e . 21 _seanG » P vossEnse bl . co-rawm = SATA_90D SATA SATA_HDD D2R RDRVR I N N [ — ATC1L_DI EFPAL IR SO RN a5 52
B SATA 90D SATA SATA HDD R2D RDRVR QUT P — 1TCn_DLEFPAL (562 EXTA WMUXED P 4 52
ree . e i SATA_90D SATA SATA HDD R2D RDRVR OUT N [ tgﬁ:g tg OSB2 EXTA MUXED N 5
[ . a8
[O-—SENSE_DIEEPAIR THERM 1TOL 559 THERM CPUTHVSNS D2_P P s USR_85D USB USB2 LT1_ P .
I D THERM 1T0O1_555 THERM CPUTHVENS _D2_N P [—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 1T01_555 THERM T29_THERMD P
e ve a0 . P CO——SENSE pp— -
— [ 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 i 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
ak o E a0 . ano_p2mm [O-——SENSE DI EEPAIR SENSE_1TO1_559 SENSE I SNS_HS COVMPUTI NG N 5 [ USR_85D USB USB LT2_N —
' SENSE_1TO1_559 SENSE I SNS_HS COWVPUTI NG P s
rae a0 - P = i DP_85D DspLavpogr DP 1G AUX CH C P
e _ [O-—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—ff _ sata @0 . JI QF'\BF71 TO1 75§C SENSE I SNS |_IS O]—HER P D DI SPLA T
o Pomm . 0.20 1000 N ———— [O-—SENSE_DI FEPAIR SENSE_1TOl 559 SENSE CPUVCCI OS0_CS N a4 58 D—sekaur DI EEPAI R AUDI O SPKRAMP_L_P_OUT
=== v bl o o SENSE _1TO1_559 SENSE CPUVCCI OS0_CS P s 58 [o>—SPK ouUT DI EEPALR AUDLO SPKRAMP_L_N_QUT
i ’ oo axra sa_pore o [o—SeK aur D EEPAI R AUDI O SPKRAMP_SUB_P_QUT
KPaiE B_PoER . YR P2
_ == [O-—SENSEDLEEPALR :ENSF*EQ*:: :E’\SF gg: WE : ggi Z e me s [—SPK aut DI EEPAI R AUDI O SPKRAMP_SUB_N_OUT
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET ST S_PoveR . e [ m— P QF§71T(‘H ~od QFE CPUI MVP | SNS2 P e Sk aur DLEEPAIR AUDLO SPKRAMP_R P_OUT 6 50 51
. - N T uss s8_PONER . J— [-—SENSE S —— CPU WP 1 SNS2 N [>—SeK 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 o0 oo = SENSE_1TO1_s59 SENSE CPUI WP_I SNS1G N s = HIOLDLEERALR_AUDLO SoVP3IS L N
NEMm TR ao ano_pamm [O-—SENSE_DI FEPAIR SENSE 1TO1 559 SENSE CPU MWP_ISUM R P s —ADLDEE 1TOL DLEERAI ALDLO
_ = S P CPU MVP_ | SUM R N ED—AWDDFF 1TO1_DI EEPAI AUDI O SSWP315_L_P
VEM DATA @0 o2 m— = ENSE_1TO1_S58 SENSE “ AUD_DI FE 17Ol DIEEPAIR AUDIOQ 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 a4 =D = SSMP315 R P
Ve ocs @o p— == SENSE_1TO1_555 SENSE CPUI MVP_1 SUMG R N 2 ED—AD DLFE 1TOL_DIEEPALR ALDLO
— — Lvos ao . ao_P2w = L EEPALR P CPUI MVP | SNS P D—AWDDFF 1TO1_DI EEPAI AUDI O AUD L2 _N R
[O—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 Eo—ADDIFE 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_| SUMG P 56 57 —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 m o [ED——SENSE_DI FEPALR SENSE_1TQ1_ 559 SENSE I SNS CPU N D PR R PKRAMP_| NL_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE B QFNSF:rrm :qgc SENSE | SNS CPU P D—ALDFEE 1TOL DI EEPAL AUDLO SPKRANP 'NR P
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K90i Board- Specific Spacing & Physical Constraints
BOARD LAYERS BOARD AREAS BARCPM | OEREFRR
TOP, 1SL2, 1 SL3, I 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 v GHr NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT - Y =50_OHM SE =50_CHM SE 10 M 0 M ow DEFAULT - 0.1 M 2 * - BGA BGA PIMM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM CLK * BGA BGA_P2MM
S 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 Boa P

50_OHM SE TOP, BOTTOM Y 0.110 MM 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 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- 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 = 2: 1_SPACI NG * 0.2 MM ? _ 3X_DI ELECTRI C * 0.210 MM ? »

40_OHM_SE | SL3, 1'SL4, 1SL9, 1 SL10| Y 0.140 MM 0.140 MM =STANDARD =STANDARD :STA\I)ARU’ 2.5 1 _SPAGING . 0.25 v ? . 4X DI ELECTRI C . 0.280 wv ? .

40_CHM SE N v _sT, _sT, _sT, _sT, :STAl\DARﬁ 3: 1_SPACI NG * 0.3 WM ? i 5X_DI ELECTRI C * 0.350 MM ? i

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 | sts,15L4,1509, 1 5L10) Y 0.160 MM 0.1 MM =STANDARD =STANDARD =STANDARD

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

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-
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.2 W o
27P4_OHM SE * \ 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 FFPAI R 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_OHW DI FF * \ =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MV 0.1 W
72_OHW 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_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.130 MM 0.130 MM

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 FFPAIR 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_CHM DIFF | ISL3,ISL10 Y 0.095 MM 0.1 W 0.170 W 0.170 W 85_Dl FF_BGA 1SL3, 1 SL4 Y 0.075 Mu 0.075 Mu 0.125 Mv 0.125 W™
85_OHM DI FF 1SL4, 1 SLY Y 0.115 MM 0.115 MV 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 B % =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 AFONBHTE | 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 MM 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-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-
110_OHM DI FF * \ =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF I'SL3, I SL10 N 0.070 MM 0.070 MM 0.330 W 0. 330 NM’
110_OHM DI FF 1SL4, 1 SLY Y 0.071 MM 0.071 MM 0.300 MM 0.300 W
110_OHM DI FF TOP, BOTTOM Y 0.077 MM 0.077 MM 0.280 MM 0.280 W

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 FFPAI R NECK GAP
48_CHM SE ToP, BOTTOM Y 0.120 Mu 0.165 Mv o
48_OHM_SE * Y 0.097 MM 0.090 MV =STANDARD =STANDARD :STAl\DARﬁ

PHYSI CAL_RULE_SET LAYER AGFONRTE | 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 =STANDARD
80_OHM DI FF 1SL3, | SL10 Y 0.110 MM 0.110 MM 0.170 MM 0.170 MM
80_OHM DI FF 1SL4, 1 SLY Y 0.129 MM 0.129 MV 0.170 MM 0.170 MM
80_OHM DI FF TOP, BOTTGM Y 0.145 W 0.145 MM 0.180 MM 0. 180 NM’
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