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1. ALL RESI STANCE VALUES ARE |N CHVS, 0.1 WATT +/- 5% REV EcN | DESCRI PTI ON OF REvi sl on| APPD
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS. DATE]
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ. CREV] <ECN> <ECO DESCRI PTI ON> <ECODATE>
3 1 PP3v42 _G3H U1900 PPVRTC_G3H PCH_CLK32K_RTCX1 J 1 1 3 M_ B SCHEI\/ATI C 1 1 PPDCIN_G3H Q7010 PPDCIN_G3H_ISOL
3_2 PPVRTC_G3H PCH VCCRTC RTCRST#  SRTCRST# 1 2 PPDCIN_G3H_ISOL 1SL6299 Uu7090 PP3V42_G3H
3 3 PPVRTC_G3H PCH INTVRME PCH  1.05v 1 O / O 3 / 1 4 1.3 PP3V42 G3H 1SL6259 _SMB_RESET_N
3_4 PPVRTC_G3H PCH DSWVRMEN PCH 1.05v 1 4 1SL6259 6 CELL 2
3_5 PCH_CLK32K_RTCX1 PCH RTC 15 1SL6259 Q7180 PPBUS G3H; SMC BC ACOK EC
36 EC  SMC_BC_ACOK SMC_PM_G2_EN,  U7501 12 EN, ;SMC_PM_G2_EN  S5_PWR_EN P3V3S5_EN_R, . U7501 D
3_7_Ur501 PF_’BUS_Eﬁ; VIN EN Page Contents Sync Page Contents Sync
PWM PP3Vv3S5 ’ 1 : Tabl e of Contents wnsTER :i:lm 46 : LPC+SPI Debug Connect or 241 me :::::::
3_8_ PPSVS_SS U7501 SS_PWRGD N 2 BOM Conf i gurati on 341 M8 47 Audi 0: Speaker Anmp 341 M
3_9_PP3V3_85 PCH VCCDSW3_3 3 ’ BOM Vari ant s K21 MB e 48 b Battery Connector MASTER e
3_10_U750é c Sg_PWRGg PPSV4258\?VFHQOK 4 PD PARTS A " 49 " bCin& caHsupply L 1516259 s
E ’ E PM—D W—PWR D P H ° 41 M.B i1 " S U al er ar ger J41 MB e
3 11 PCH  VCCDSW3V2 DPWROK PM_SLP_SUS—t Z — o X NCTy : 22 — D Supply & alley Gy
3 12 PM_SLP_SUS L P3V3SUS_EN CPU M sc/ JTAG CFG RSVD 41w S _ CPU VR12. 6 VCC Regul ator | C 41 me S
8020 PP3V3_S5 PP3V3_SUS 7 _ CPU DDR3/ LPDDR3 | nterfaces a1 me — 52 _ CPU VR12.5 VCC Power Stage a1 me — -
3 13 PP3V3 SUS  PCH VCCSUS3 VCCSPI 8 cPU PGH POIER s - 53 " veoors supply e T
BIOS U6100 U7840 PP1V05_SUS 9 CPU PCH GROUNDS 2ot o e 54 5V SARS3 / 3.3V S5 Power Supply 2ot o
U8130 SENSE PP3V3_SUS_ 10 " cru oocoupling 55 1 05v S0 Pover supply R
3_14_U8130 SENSE 3.07v 11 B PCH Decoupl i ng 341 e e 56 " LCD/ KBD Backl i ght Driver 341 e e
RESET*’ RSMRST—L PCH  RSWRS lPZX ° PCH Audi o/ JTAG SATA/ CLK a1 me e 57 ° M sc Power Supplies 41 me e
315 EC EC T 5 PN SLP S5 L 58 °
SMC_ADAPTER_EN PCH ACPRSENT;EC —POH PM PO OGP e —Tower FETS e
PM_BATLOW_L PCH BATLOW* 14 _ PCH PCl e/ USB/ LPC/ SPI / SMBus 261 me — 59 _ Power Control 261 me —
3 16 PCH 15 PCH GPI O M SC/ LPI O 341 MB 60 I nternal DisplayPort Connector 341 MB
PCH SUSWARN L PM CLK32K SUSCLK R EC 16 " oPU PCH Merged XOP st e e 61 *  left 1/0 (L0 Connector e s e C
17 * Chi pset Support 3 PCH a1 me e 62 N Power Aliases 241 me o
18 B Proj ect Chi pset Support 341 MB e 63 N Signal Aliases 341 MB e
19 “  DDRe VREF MARGINI NG a1 me e 64 " Func Test / No Test 341 ms o
20 " LPDDR3 DRAM Channel A (0-31) 261 me e 65 Tk oj ect FCT/ NC/ Al i ases 261 me o
21 " LPDDR3 DRAM Channel A (32-63) a1 MB e 66 " pcB Rule Definitions consTRA TS e
22 " LPDDR3 DRAM Channel B (0-31) se1 ma LN 67 " oPU constraints oA NTS e
23 " LPDDR3 DRAM Channel B (32-63) s61 ma e 68 " pcH constraints 1 e 6 e
24 i LPDDR3 DRAM Ter ni nati on 341 MB o 69 " PCH Constraints 2 341 MB e
25 “ Thunderbol t Host (1 of 2) a1 me o 70 " Menory Constraints ConsTRA NTS o _—
26 “ Thunderbol t Host (2 of 2) a1 me o 71 " Thunder bol t Constraints ConsTRA NTS o
27 TBT Power Suppor t 341 e 72 Camera_Constraints 341 e
28 ” Thunder bol t Connector A 341 MB e 73 v SMC Constraints CONSTRAI NTS. o
29 * Wrel ess Connector a1 me e 74 Yy oj ect Specific Constraints a1 me e
30 7 SSD Connect or a1 me e 75 Yy oj ect Specific Constraints ConSTRA TS corzstzon
31 Camera 1 of 2 a1 me 76 Ref er ence a1 me
32 Canera 2 of 2 Ja1 me
33 SD_READER CONNECTOR wsteR
E 51 PM SLP S5 L EC S4 PWR_EN
TN — P 5_2 PM_SLP_S4_L S4_PWR_EN USB_PWR_EN, S5 s4  USB ; P5VS4RS3_EN SVPWM  PPSV_S4RS3; B
- 5 3 PM SLP_S4 L P3V3S3_EN P1V8S3 EN  DDRREG_EN
36 __1PD Connector L — 5 4 P5VS4RS3 EN  U7501 EN1 PP5VS4RS3, U7501 PGOOD1 P5VS4RS3_PGOOD
37 __sw 2 EC 4 SMC_ONOFF_L s o 5 5 P3V3S3 EN  U8010  PP3V3 S3,P1V8S3 EN  U7820, PP1V8_S3, P1V8S3 PGOOD;DDRREG_EN  U7400, PP1V2_S3,
38 SMC Shar ed Support 341 me DDRREG_PGOOD
39 " oM Proj ect Shpodit N 5 6 PM_SLP. S3  PM_SLP S3 BUF L P5VSO EN P3V3SO EN P1V05S0_EN
40 ®  SMBus Connections a1 i 57 PG ALL_SYS PWRGD ALL_SYS_PWRGD EC,EC SMC_DELAYED_PWRGD ALL_SYS_PWRGD U1930
a1 ¥ High side cur T Enel . 2 732013 PM_SLP S3 L CPU_VCCST_PWRGD
42 * elt & Load Side Current Sensi e 5 8 CPU_VCCST_PWRGD CPU VCCST_PWRGD CPU SM_PG_CNT1 VR_EN CPU VTT
—voltege & Load S de Gurren Sensing e 5 9 ALL_SYS_PWRGD PM_PCH_SYS_PWROK PM_PCH_PWROK |
43 = Debug Sensors 1 e TP 5 10 _PM_PCH_SYS_PWROK PM_PCH_PWROK CPU SYS_PWROK PCH_PWROK APWROK
44 Therm sensors e 5_11_CPU SPI BIOS CPU GPIO
45 Fan 251 wo 5 12 CPU PROCPWRGD, CPU PLTRST# SVID CPU
5 12 CPU BIOS
2 1 PP3V42 G3H EC 12M EC
2 2 P3v42 G3H U5110 PP3V3_s5 AVREF_SMC EC VREFA+ SMC_RESET_L EC
2.3 EC SMC_BC_ACOK SYS_ONEWIRE
41 SMC_ONOFF_L EC,EC  PM_PWRBTN_L PCH PCH PWRBTN# PM_SLP S% L PM SLP S4 L PM SLP S3.L PM SLP SO L e
E géFanl ;Eng Il\Q/IE'\N/ENJI.—go C TEMP. RATI NG AND V-0 FLAME RATING PER UL 796 & UL 94
Schematic / PCB #'s ng Tg_BE Sl LK- SCRiEENED- W TH UL/ CUL- RECOGNI TI ON MARK, MANUFACTURER S UL FI LE -
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON NUMBER, UL PCB MATERI AL DESI GNATI ON, 130-C TEMP. RATI NG AND V-0 FLAME RATI NG ®
051 00385 1 SCHEM M8 J43A scH ORITI CAL NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
820 00165 1 PCBF M.B 143 [2e:] CRI Tl CAL PROPRI ETARY P ERTY _OF APPLE | NC.
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LAST_MCDIFIED Fri Gt 3 11 36 00 2014 IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2



yyx
打字机
1_ 保护隔离_ISL6259

yyx
打字机
2_EC待机电路

yyx
打字机
3_PCH待机

yyx
打字机
4_触发电路 SMC_ONOFF_L

yyx
打字机
5_供电 时钟 复位电路 PM_SLP_S5_L

yyx
打字机
1_1_PPDCIN_G3H经Q7010自导通产生PPDCIN_G3H_ISOL

1_2_PPDCIN_G3H_ISOL给ISL6299供电和开启及U7090供电和开启产生PP3V42_G3H

1_3_PP3V42_G3H给ISL6259提供复位_SMB_RESET_N

1_4_ISL6259的第6脚CELL接地，设置电芯串联数量为2

1_5_以上条件满足后ISL6259开启Q7180并控制产生PPBUS_G3H;开漏输出SMC_BC_ACOK给EC作适配器检测

yyx
打字机
2_1_PP3V42_G3H给EC待机供电，后12M晶振起振给EC提供时钟

2_2_P3V42_G3H给U5110供电，后发出PP3V3_s5_AVREF_SMC给EC的VREFA+脚供电。同时发出SMC_RESET_L给EC做待机复位。

2_3_在插入适配器瞬间，EC得到供电、时钟、复位、程序、SMC_BC_ACOK后通过SYS_ONEWIRE总线读取适配器信息，绿灯亮起。

yyx
打字机
3_1_PP3V42_G3H给U1900供电后输出PPVRTC_G3H和PCH_CLK32K_RTCX1

3_2_PPVRTC_G3H给PCH提供VCCRTC供电和RTCRST#、SRTCRST#复位

3_3_PPVRTC_G3H给PCH的INTVRME供电，开启PCH内部1.05v浅睡眠待机供电

3_4_PPVRTC_G3H给PCH的DSWVRMEN供电，开启PCH内部1.05v深度睡眠待机供电

3_5_PCH_CLK32K_RTCX1给PCH提供RTC时钟

3_6_EC得到SMC_BC_ACOK后，自动发出SMC_PM_G2_EN,送给U7501第12脚EN,用于开启待机芯片的线性电压;SMC_PM_G2_EN改名S5_PWR_EN又改名P3V3S5_EN_R,送给U7501

3_7_U7501得到PPBUS_G3H转过来的VIN、EN

后输出线性电压;得到EN2后，控制第二路

PWM输出PP3V3S5

3_8_当PP3V3_S5正常后，U7501开漏输出S5_PWRGD.

3_9_PP3V3_S5给PCH的深度睡眠待机VCCDSW3_3供电

3_10_U7501开漏输出的S5_PWRGD经PP3V42_G3H

上拉送给EC,EC发出PM_DSW_PWRGD给PCH的DPWROK

3_11_PCH得到VCCDSW3V2和DPWROK后发出PM_SLP_SUS_L

3_12_PM_SLP_SUS_L改名为P3V3SUS_EN后送给

U8020把PP3V3_S5转化为PP3V3_SUS

3_13_PP3V3_SUS，给PCH的VCCSUS3、VCCSPI供电；

给BIOS的U6100供电；给U7840后产生PP1V05_SUS

线性电压；给U8130的SENSE脚，用于检测PP3V3_SUS的电压。

3_14_U8130检测到SENSE的电压高于3.07V后，

开漏输出RESET*,经上拉产生RSMRST_L送给PCH的RSMRST8*

3_15_EC检测到适配器电压、电池电压，EC会发出

SMC_ADAPTER_EN给PCH的ACPRSENT;EC还会发出

PM_BATLOW_L给PCH的BATLOW*

3_16_PCH收到以上信号后，发出

PCH_SUSWARN_L和PM_CLK32K_SUSCLK_R给EC。

yyx
打字机
4_1_按下键盘上的开机键，产生SMC_ONOFF_L给EC,EC发出PM_PWRBTN_L给PCH，PCH待机正常及收到PWRBTN#后，发出PM_SLP_S%_L、PM_SLP_S4_L、PM_SLP_S3_L和PM_SLP_S0_L

yyx
打字机
5_1_PM_SLP_S5_L后一路进入EC，一路改名S4_PWR_EN

5_2_PM_SLP_S4_L与S4_PWR_EN，共同产生USB_PWR_EN,去开启S5、S4下的USB供电;共同产生P5VS4RS3_EN去开启5VPWM供电PP5V_S4RS3;

5_3_PM_SLP_S4_L分别改名P3V3S3_EN、P1V8S3_EN、DDRREG_EN

5_4_P5VS4RS3_EN送给U7501的EN1，开启PP5VS4RS3,正常后，U7501延时产生PGOOD1输出，改名为P5VS4RS3_PGOOD

5_5_P3V3S3_EN送给U8010开启PP3V3_S3,P1V8S3_EN送给U7820,开启PP1V8_S3,并输出P1V8S3_PGOOD;DDRREG_EN送给U7400,开启内存主供电PP1V2_S3,并输出DDRREG_PGOOD

5_6_PM_SLP_S3改名PM_SLP_S3_BUF_L、P5VS0_EN、P3V3S0_EN、P1V05S0_EN。分别送往各自的芯片开始供电。

5_7_以上所有供电正常后，各路PG相与产生ALL_SYS_PWRGD，ALL_SYS_PWRGD送往EC,EC再延时输出SMC_DELAYED_PWRGD。ALL_SYS_PWRGD送给U1930与PM_SLP_S3_L相与，开漏输出CPU_VCCST_PWRGD。

5_8_CPU_VCCST_PWRGD直接送给CPU的VCCST_PWRGD脚，后CPU发出SM_PG_CNT1和VR_EN两信号，分别去开启CPU核心供电和内存VTT电压。

5_9_ALL_SYS_PWRGD送往并产生PM_PCH_SYS_PWROK，PM_PCH_PWROK

5_10_PM_PCH_SYS_PWROK，PM_PCH_PWROK送往CPU的SYS_PWROK、PCH_PWROK、APWROK。

5_11_CPU供电正常后，晶振起振，然后通过SPI总线读取BIOS信息配置CPU的GPIO脚位

5_12_CPU发出PROCPWRGD,CPU延时发出PLTRST#，然后发出SVID重新调整CPU供电。

5_12_CPU工作条件满足后，读取BIOS程序，开始自检，当检查完显卡后亮机。
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BOM & oups Alternate Parts
BOM GROUP BOM OPTI ONS
PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
M.B_COWWON ALTERNATE, COWON, M.B_M SC, M.B_DEBUG PVT, M.B_PROGPARTS PART NUVBER
M.B_M SC PPSV DCIN NO TBTHV P16V EDP CAM XTAL NO CAM WAKE NO APCLKRQ | SOL TPAD | NTWAKE SHARED USB PVR S3 SD ON M.B VOORE FETS SSD LPSR S3 37651032 37650855 AL o o ot s
M_B_DEVEL: ENG ALTERNATE, BKLT: ENG, XDP_CONN, DDRVREF_DAC, SOPGOCD_I SL, DBG.ED, | SNS: ENG 376S1129 37650855 ALL N alt for Oodes dual
M_B_DEVEL: PVT XDP_CONN 37651089 37651128 ALL N alt for single
M_B_DEBUG ENG XDP, SAMCONN 13850684 13850660 ALL alt to Taiyo vuden
M.B_DEBUG: PVT BKLT: PROD, XDP, SAMOONN, | SNS: ENG, DBGLED, XDP_CONN 13850703 13850648 ALL FIRPR —
M_B_DEBUG PRCD BKLT: PROD, SAMCONN, XDP, | SNS: PRCD 15250586 15281301 ALL al o/ i shay alt o Oyntec
37250186 37250185 ALL M@ alt to O odes
OJr r ent Sensor (bnf i gur at | On 19750479 19750478 ALL 200w Epson alt to NOK
BOM GROUP BOM OPTI ONS CPU DRAM CFG Chart 37651053 37650604 ALL Godes a1t 10 Fairahild
I SNS: ENG JR U — T W W . VENDOR CFG1 | CFGO 37180713 | 37150858 At
| SNS: PROD P HS 1 SNS: YES CPUVR 1 SN YES, Rl | S: YES PIV05 | SNS: ND A RPCRT | 65 ND 550 1 N6k YES LUBKLT | SNS: NO PIVASS | SNS:NO 3V350 1 SNS: NO GTHER 1S |/ SAS: NO CAM 155 ND CFUDCR | 1650 PAREL 1 586: O HYNI X 0 0 12850371 12850376 ALL ot Lt o sawe
SAVBUNG 1 0 15281821 15281757 ALL o nec
CPU DRAM SPD St r aps RO o . 19750480 19750343 ALL [
| BOM GROUP | BOM OPTI ONS ELPI DA 1 1 19750481 19750343 ALL eson crystal alt to TR
107S0254 107S0241 ALL woc s alt e
DDR3: HYNI X_4GB RAMCFGD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: HYNI X_4GB
DDR3: HYNI X_8GB RAMCFGD: L, RAMCFGL: L, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: HYNI X_8GB S| ZE CFG 3 CFG 2 35383452 35351280 AL
DDR3: SAVBUNG 4GB RAMCFQD: L, RAMCFGL: H, RAMCFG2: L, RAMCFG3: L, DRAM TYPE: SAVBUNG_4GB 4GB 0 0 12690386 12690284 AL i
DDR3: SAVBUNG 8GB RAMCFQD: L, RAMCFGL: H, RAMCFG2: H, RAMCFG3: L, DRAM TYPE: SAVBUNG_8GB 8GB 0 1 1269037 12690329 AL o
DDR3: ELPI DA_4GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: L, RAMCFGS: L, DRAM TYPE: ELPI DA_4GB 16GB 1 0 S77S01ss srrsoios AL o
DDR3: ELPI DA_S8GB RAMCFQO: H, RAMCFGL: H, RAMCFG2: H, RAMCFGS: L, DRAM TYPE: ELPI DA_S8GB RSVD 1 1 12690398 12690220 AL i
DDR3: M CRON_4GB RAMCFQ: H, RAMCFGL: L, RAMCFG: L, RAMCFG3: L, DRAM TYPE: M CRON_4GB 19750542 19750544 AL e
DDR3: M CRON_8GB RAMCFQ: H, RAMCFGL: L, RAMCFG: H, RAMCFG3: L, DRAM TYPE: M CRON_8GB 19750545 19750544 AL T
DDR3: HYNI X_16GB RAMCFQD: L, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: HYNI X_16GB 13650681 13650638 A me e
DDR3: SAMBUNG_16GB RAMCFQO: L, RAMCFGL: H, RAMCF@: L, RAMCFG3: H, DRAM TYPE: SAVBUNG 16GB 13850841 13650638 AL Lo
DDR3: ELPI DA_16GB RAMCFQD: H, RAMCFGL: H, RAMCFG2: L, RAMOFGS: H, DRAM TYPE: ELPI DA_16GB 376500014 | 87650761 A me
DDR3: M CRON_16GB RAMCFQ): H, RAMCFGL: L, RAMCFG2: L, RAMCFG3: H, DRAM TYPE: M CRON_16GB 15251876 15251804 AL b
107S0255 107S0240 ALL yntec alt to TFT
Pr ogr ammabl e Parts 10750250 10750248 ALL e alt to e
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON 870-5074 | 870-1938 AL oo
33550915 1 ceprm aver T S Sowe 1 8 (s 12890 CRI TI CAL TBTROM BLANK 860-3428 860-1327 AL o s o
341500159 1 120 EEPROM FALCEN R DGE(\RT 1) PROO 0 911013113 12890 CRITI CAL TBTROM PROG 33350787 33380677 o Tvee o x eca | ALL o s o
33851214 1 € M3z B oM S0 PS o 18780 U5000 CRI TI CAL SMC: BLANK 860- 3690 860- 1328 AL s o _—
335500006 1 1C SER AL FLASH 64 VBIT 3V VBON GE 1 U6100 CRI Tl CAL BOOTROM MAC BLANK 33350785 33350681 oRew TE Hvx 83 | ALL T SToerT wo
335S00007 1 IC SERIAL FLASH 64 MBI T 3V VBON GE 1 U6100 CRI TI CAL BOOTROM NUM BLANK 35353814 35353812 AL s
341500153 1 |6 RMWL0B) PROTO 0 11013133 U6100 CRI TI CAL BOOTROM PROG 311500008 | 3110271 AL o e
311S00007 31150426 ALL ALT SN BUFFER
311S00015 31150450 ALL AT T A
,\/bdul e Par t S 311500013 3110508 ALL AT S BuerER
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 311500014 | 31150815 ALL o v
337500029 1 BOWQE® D0 1 8 15W2+2 0 7 4M B1168 Uo500 CRI TI CAL CPU: 2. 1GHZ 353500133 35382741 ALL AT PR oSt SwW
337500073 1 BOW G 00 1 6 15W2+2 0 6 4M B1168 0500 CRI TI CAL CPU: 1. 6GHZ
338500069 1 |G TeT R 2C 268 1212 FC G5 TRAY 2800 ORI TI CAL
33851264 1 |G BOMISTODAKFERAG S2 CRA BX8 208FCEGA U3900 ORI TI CAL
607- 6811 1 ASSEMBLY SUBASSY PCBA HALL EFFECT K09 16955 CRI TI CAL J113_M.B
946- 5477 1 W GLUE M.B J41 143 GLUE CRI TI CAL
825- 7987 1 LABEL, M_B, J41/ J43 NEW LABEL
376500036 2 VGSFET N GH 30V 524 5 OM 8P 3 33 3 OFN Q7310, Q7320 CRITI CAL VCORE_FET: REN
376500037 2 VGSFET N GH 30V 644 3 5M 8P 3 33 3 OFN Q7311, 321 ORI TI CAL VCORE_FET: REN
37651194 2 VOSFET N GH 30V 15 3A 12M 8P 3 33 3 DFN Q7310, Q7320 ORI TI CAL VCORE_FET: VSHY
37651193 2 VOSFET N GH 30V 224 6 OM 8P 3 3X3 3 DFN Q7311, Q7321 ORI TI CAL VCORE_FET: VSHY
900- 0090 1 SOLDERPASTE CRI TI CAL
825- 7670 1 LABEL, TEXT, M_B, K21/ K78 LABEL
DRAM Part s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33350677 4 1C SORAM 8> LPDORS 1600 178 FBGA 12300 12400 12500 12600 ORI TI CAL CRAM TYPE HNN X 4B
33350681 4 1C SORAM 16G LPODRS 1600 178P FBGA 12300 12400 12500 12600 ORI TI CAL CRAM TYPE N4 X 8B
333500001 4 1C SORAM 23\ 8GB LPODRS 1600 178P FBGA (2300 (2400 12500 L2600 ORI TI CAL CRAM TYPE SANBUNG 4B ST ERIETSE
333500003 4 1C SORAM 23\ 16GB LPODRS 1600 178P FBGA (2300 12400 L2500 L2600 CRI TI CAL oRAM TYPE SANSLG 8Ga - -
33350793 4 1€ SoRAM 5b LPDORS 1600 176P FBCA (2300 12400 L2500 L2600 CRI TI CAL oRA TYPE ELP DA 4G BOM Confi guration
33350791 4 | Somsy 1660 LrooRa 1600 1787 oG L2300 2400 LzS00 (2600 CRITI CAL ot P £ O 508 @ Appl e I nc.
33350793 4 1C SORAM 8> LPDCRS 1600 178 FBGA 12300 12400 12500 12600 ORI TI CAL oRAM TYPE M CRON 4GB ®
33350791 4 | C SDRAM 16GB LPODRG 1600 178P FBGA 2300 12400 L2500 L2600 CRI TI CAL DRAM TYPE M CRON 8GB NOTI CE OF PROPRI ETARY PROPERTY:
33350789 4 1C SoRAM 25nm 32Gh LPODRS 1600 178P FBGA 12300 12400 12500 12600 CRI TI CAL CRAM TYPE ELPI DA 1668 TRERNECRE TN SNTALNED HERE N S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
639- 00623 PCBA, MLB, BEST, HY- 4GB, X430 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_4GB, ALTERNATE
639- 00624 PCBA, MLB, BEST, HY- 8GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00625 PCBA, MLB, BEST, HY- 16GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: HYNI X_16GB
639- 00626 PCBA, MLB, BEST, SM 4GB, X433 M.B_CWMNPTS, CPU: 2. 1GHZ, DDR3: SAMSUNG_4GB, ALTERNATE
639- 00627 PCBA, MLB, BEST, SM 8GB, X433 M.B_CWMNPTS, CPU: 2. 1GHZ, DDR3: SAMSUNG_8GB, ALTERNATE
639- 00628 PCBA, MLB, BEST, M - 4GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: M CRON_4GB
639- 00629 PCBA, MLB, BEST, M - 8GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: M CRON_8GB
639- 00630 PCBA, MLB, BEST, M - 16GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: M CRON_16GB
639- 00631 PCBA, MLB, BEST, EL- 4GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: ELPI DA_4GB
639- 00632 PCBA, MLB, BEST, EL- 8GB, X433 M.B_CMNPTS, CPU: 2. 1GHZ, DDR3: ELPI DA_8GB
639- 00633 PCBA, MLB, BETTER, HY- 4GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_4GB, ALTERNATE
639- 00634 PCBA, MLB, BETTER, HY- 8GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_8GB, ALTERNATE
639- 00635 PCBA, MLB, BETTER, HY- 16GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: HYNI X_16GB
639- 00636 PCBA, MLB, BETTER, SM 4GB, X433 M.B_CWMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_4GB, ALTERNATE
639- 00637 PCBA, MLB, BETTER, SM 8GB, X433 M.B_CWMNPTS, CPU: 1. 6GHZ, DDR3: SAMSUNG_8GB, ALTERNATE
639- 00638 PCBA, MLB, BETTER, M - 4GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: M CRON_4GB
639- 00639 PCBA, MLB, BETTER, M - 8GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: M CRON_8GB
639- 00640 PCBA, MLB, BETTER, M - 16GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: M CRON_16GB
639- 00641 PCBA, MLB, BETTER, EL- 4GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_4GB
639- 00642 PCBA, MLB, BETTER, EL- 8GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_8GB
685- 00046 CWN PTS, PCBA, MLB, X433 M.B_COMMON, J113_M.B
685- 00047 VCORE FET, REN, X433 VCORE_FET: REN
685- 00048 VCORE FET, VSHY, X433 VCORE_FET: VSHY
639- 00697 PCBA, MLB, BETTER, EL- 16GB, X433 M.B_CMNPTS, CPU: 1. 6GHZ, DDR3: ELPI DA_16GB

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
33851246 1 IC @.3219 USB3 SD CARD READER 46P LGFN u4500 CRI TI CAL
BOM G oups
BOM GROUP BOM OPTI ONS

M.B_PROGPARTS

BOOTROM PROG, SMC: PROG, TBTROM PROG

Progranmabl e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
341500148 1 1€ SV B1 EXT(Viooo) PROTO 0 9113 U5000 CRI Tl CAL SMC: PROG
Sub- BOVs
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
685- 00046 1 COWN PTS, PCBA, M.B, J113 CWNPTS CRI TI CAL M.B_CM\PTS
685- 00048 1 VOORE FET, VSHY, J113 VOOREFETS CRI TI CAL VOORE_FETS

Alternate Parts

PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUMBER
685- 00047 685- 00048 ALL Fonesas alt (o Vishay
333sS0704 333sS0700 | ALL | B i da CAM DRAM al t to Hynix
SYNC MASTER=MASTER SYNC DATE=MASTEH
| STITSE
BOM Vari ant s
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®
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PD Mbodul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
806- 5107 1 CAN TCPSI DE ALT 341/ 343 TBTTOPS| DE 2P FENCE CRI TI CAL
806- 5108 1 CAN TOPSI DE COVER ALT 41/ 343 TBTTOPS| DE 2P COVER CRI TI CAL
806- 3142 1 CAN TBT J11/J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN COVER TBT J11/J13 TBTCOVER CRI TI CAL
806- 3216 1 AN MDP 3111913 IVDPCAN CRI TI CAL
806- 3083 1 SHLD UsB M.B J11/13 USBCAN CRI TI CAL

Pl at ed Board Sl ot

SL0400
TH NSP

1
SL23X3929X45

CPU Heat Si nk Mounting Bosses
g Can Slots

Z0413 Z0410

STDOFF- 4. 50D1. 52H SM STDOFF- 4. 50D1. 52H SM Slﬂgégl SI?QA%QZ
)= ~HO —( —( 2x TBT pin di odes
Sl- 1. 1X0. 4-1. 4X0. 7 Sl- 1. 1X0. 4-1. 4X0. 7
70411 70412 = =
STDOFF- 4. 50D1. 52H SM STDOFF- 4. 50D1. 52H SM SL0403 SI?QRA}SQG
©- © e
4x 860-1327 -L sil-1. 1X0. 4- 1. 4x0. 7 Sh-1.1X0.4-1.4%0.7 2x MDP Connect or
SLO04 L0407
Fan Boss X21 Boss SSD Boss 1 RO0S ?TQNSQ
20405 20414 20415 SL [1. 1X0.45- 1. 4X0. 75 SL{1. 1X0.45- 1. 4X0. 75 2x TBT chip
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 9H SM STDOFF- 4. 50D1. 9H SM
= ssoasz = 8601327 = e60-1327 SL0404 Sk0d08
TH
L A —( 2x USB Connect or
Sl- 1. 1X0. 4-1. 4X0. 7
- Sl- 1. 1X0. 4-1. 4X0. 7
EM 1/0O Pogo Pins |
Di spl ayPort Pogo USB/ SD Card Pogo
CRI Tl CAL CRI Tl CAL
ZS0405 ZS0406
POGO- 2. 00D- 3. 6H- K86- K87 POGO- 2. 00D- 3. 6H- K86- K87
M M
= 870-1938 = 870-1938

LSYNC_VASTER=MASTER SYNC_DATE=MASTEH
T
PD PARTS
BTG, ROV e |
CS Appl e I nc. <SCH_NUM=| D
S <E4LABEL>
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CRI TI CAL
OM T_TABLE
U0500
BROADWELL- ULT
+
2G5GT2
DDl Port Assignnents: SYM1 OF 19 eDP Port Assignnent:
o7 25 (OO—DP_TBTSNKO M._C N<O> - 54 | ppi1_ TXNO EDP_TXNO |45 > DP_INT M. C N<O> oo w0 o
o7 25 (@O}—DP_TBTSNKO M. C P<0> - C55 | ppi1_TXPO EDP_TXPO | B46 DP_INT M. C P<0> 50 67
o7 25 (DR _TBTSNKO M. C N<1> - BS8 |ppi1_TxNL EDP_TXNL [ A47 > NC INT M. CN<1> oo o
TET Sink 0 o7 25 (OO—DP_TBTSNKO M. C P<l> - C58 |ppi1 TxPL Epp_TxPL | B47 NC INT M. CP<1> s
B
o7 25 (T} DP_TBTSNKO M. C N<2> - 55 | poi 1_TXN2 EDP TXN2 a7 NC | NT M. k2> 54 I nternal panel
o7 25 (DR TBISNKO M. C P<2> & 25 | DDI1_TXP2 = 46
DP TBTSNKO M. C N<3> o AT . EDP_TXP2 NC [ NT_M._CP<2> o
o7 25 T} o TRENG o - £ 1712\2 EDP_TXNG | A49 NC I NT M. CN<3> o
o725 qoOT—D2 TBTSNKO M. C P<3> =~ g =07 = 3 [ EDP_TXP3 | B49 ° NC INT M. CP<3> o s
o725 10 qoO}—DP_TBISNKL M. C N<O> o 1 lppi2 TXN0 o
o7 25 10 (oo DP TBTSNKL M. C P<0> - G50 | ppi 2 TXPO
o7 25 10 (OOT}—DP_TBTSNKL M. C Ne1> - C53 | ppi2 TXNL EDP_AUXN | A45 DP I NT_AUXCH C N o
BT Sink 1 57 25 10 (OOT}—DP TBTSNKL M. C P<1> - BS54 | ppi2_TxP1 EDP_AUXP | B45 o= P |NT AUXCHC P > @ &
MUX ;nw. th HOM 67 25 10 (COT}—DP TBTSNKL M. C N<2> - A9 | ppi2_TXN2
(,f © o7 25 10 (QOT}—DP_TBISNKL M. C P<2> 50 | oo 2_Txe2
if necessary) o7 25 10 (o} DP_TBTSNKL M. C N<3> 53 | D02 TxN\s EDP_RoOw | D20 MP_EDP_ROOVP
o7 25 10 (oM DP TBTSNKL M. C P<3> - BS3 | ppi2_TxP3 EDP_DI SP_UTI L |43 TP EDPDISPUTIL
MCP Dai sy- Chai n Strategy:
CRI TI CAL )
OM T_TABLE Each corner of CPU has two test poi nt§.
Q her corner test signals connected in
BROA%)I\%IE)IP— T da? sy-chai n fashion. } Continuity shoul d
chgrz exi st between both TP's on each corner.
NO_TEST SYM 17 OF 19 NO_TEST
s _MCP_DC AV2_AY2 TRE AY2 | DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_A3 e ___NCP DC A3 B3 s
s _MCP_DC AVB AY3 TRE AY3 | pAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF| A4 MCP DC A4 OB TP0500
AY60 TP P6
ae> MCP_DC AY60 DAl SY_CHAI N_NCTF ABO MCP DC A60
TPO531 552 s _MCP_DC AWG1 AY61 e AY6L | DAl SY_CHAI N_NCTF x: 2:*0%: E*NCTE A61 MCP DC A61 B6L E‘I?s TPO510
MCP_DC AW62 AY62 AY62 CHAI N_NCT! rg) NNC e °
s = = x: 2:7 :z, E DAI SY_CHAI N_NCTF| 262 MCP DC A62 —I® TPO511
aey ACHAIRANG AVl MCP_DC AVL
TPO501 552 s _MCP_DC A3 B3 ThiE B3 | pal sy_CHAI N_NCTF x: z:*CHA: 37£E AL T I TP0520
MCP_DC A61 B61 B61 CHAI N_NCT! e = >
3 RE = DAI SY_CHAI N_NCTF DAI SY_CHAI N_NCTF|_ A2 e MCP DC AVR AY2 s TP0521
MCP_DC B62 B63 ae DAl SY_CHAI N_NCTF A8 e
[ B63 | pal SY OHAI N NGTF DAl SY_CHAI N_NCTF| e MCP DC AVB AY3 s
voP De Ol & ] ol s\f: ! N c - DAl SY_CHAI N NCTF| AY61 ;o  MCP DC AWG1 AY61 s
[ e 2 | pal sy GHAI N NGTF DAl SY_CHAI N.NCTF| AY62 15 MCP DC AV62 AY62 s
__CHAIN_NC AV63
DAl SY_CHAI N F MCP_DC_AV63
SY-Cral NLNCT > TP0530

CRI TI CAL
OM T_TABLE
U0500
BROADVEELL- ULT
ch 2
SYM 18 OF 19
NCx T2 |RsVD  SPARE revD 28\
NC)& RSVD RSVD&(NC
chﬂ RSVD RSVDﬁxNC
NC. D15 RSVD RSVD U10 NC
chi RSVD RSVD&)Q\;C
NC)& RSVD RSVD%(NC
NC. J21 RSVD RrsvD_AP7 NC
RSVD AULQ NC
RSVD| AULS
RSVD) A"“Zx%
RSVD AY1.
—XNC

ISYNC MASTER=W LL _J43 SYNC DATE:O&/ 13/ 201,
CPU G-X/ NCTF/ RSVD

d} Appl e I nc.
®
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CRITI CAL
OV T_TABLE
UO500
BROADVEELL- ULT
2G4 G2
w55 o1 42 30 17 16 35 3 3, PPIVOS SO NCx21d Proc petecTs S™ 2 F 19y prov 062 XOP CPUPRDY L g e
RO610" o (py PREQNOZ o XDP CPUPREQL ermyuses or
o o7 37 CPU_CATERR L o1 caTERR* 2]
% s ey PROCTOESO o XOP CPUTCK rmiscsor
20w » CPU PECI N62 | pegy ary  PROC_TMVE[ ESL o XDP_CPU_TMS (T 16 64 67
201, R056611 D ————————— (ry PROCTRST*ESS o  XDP CPUPCH TRST L ez 10 os o7
o7 51 30 a7¢gry—CPU PROCHOT L 2 AANL CPU PROCHOT R L —_ 53] PrROCHOT TrERWAL |
o ————— & ey PRCTDI|FSS o, XOP CPU TDI am e o o7
o 67 CPU_PWRGD - B! | PROCPVRGD g i PROC_TDQ 62 g XDP CPU TDO oo 16 6 57
sz CPU_SM RCOVP<0> - AU60 | 5 RoOVPO (P BPMD* 560 XDP_BPM L<0> 6 67
&7 CPU SM RCOMP<1> =—2V80 | sm roavPL Py BPMI TR0 gy  XDP BPM L<1> ap v o
sz CPU SM RCOVP<2> - AU61 | 5m RoOVP2 (1P BPMR* :H61 @ XDP BPM L<2> o 16 o7
(1P BPNB* NP2 gy  XDP BPM L<3> G 0 o
R0650" R0651" R0652"* R0620" 10 TP_CPU MEM RESET L &—"Y15 sM DRAVRST* E Py BPMEF SO g  XDP BPM L<d> G 1o 51
200 121 100 10K (1P BPNB* 503 XDP_BPM L<5> 16 67
120W 120W 120W 1200 1 M/TT. EN L. AV61 | sM PG CNTL1 (ry BPM OO0 g XDP BPML<6> e
20, 20, 20, 20, (o BPMA IOl g XOPBPML<T> S
PLACE NEAR=UDS00 AUSO 12 7m
PLAGE NEARELD900, 188 NEARTU0500 AUB1 12 7mm L
PLACE NEAR=UBB00 C81 12 7mm =
CRITI CAL
OV T_TABLE
U0500
BROADVELL- ULT
Zngl'Z
SYM 19 OF 19
o7 16 s@M‘ﬂ CF@ (1py  RESERVED RsvD_TP|_AV63 TP_MCP_RSVD AV63
@ PUCEGl> g A2 kel ey Rsvp_Tp| A3 TP_MCP_RSVD AUG3
gD PUCEG2> g ASS e ey
o@Dy PUCEG3> g MO8 loras ey Rsvp_Tp| 53 TP_MCP RSVD G563
oo CPU CFGed> g MO0 ey ey RsvD_TP| %2 TP _MCP RSVD C62
67 m@M‘i CFGB (1Y
o7 m@M‘i CFG6 (1Py RrevD_B43| B43 o \c
o7 16, 7> Y60 | crar (1py
B CPUCEGS> g V62 lcras ey RSVD_TP| A51 TP _MCP _RSVD A51
10 o@yPUCFGo> g V1 lcrem (my RsvD_TP| B51 TP _MCP RSVD BS1
o0 o CPUCEGR10> g V60 fcraio ey
o7 10QgryCPU CFG<11> > B0 I cFa1l ey RrsvD_TP|_ 60 TP _MCP_RSVD L60
67 16, CPU CFG<12> T63 | crai2 (1ry
67 m@M‘i CFGL3 (1 Py RSVDﬂ)(NC
o7 16 CPU CFG<14> T61 | crGia (1ry
e e o e e o o o oo oo a e o e e d e d e e e e e d e e e e e e e e e e e e e e e sns@M‘ﬂmmmmw rRevDL V23 o \c
CFG<10>: SAFE MODE BOOT 1 = NORVAL OPERATION 0 = POWER FEATURES NOT ACTI VE \ A CPU CFG<16> 2862 | cre1s (1eo RsvD Y22 o \c
CFG<9> : NO SVI D- CAPABLE VR 1 = VR SUPPORTS SVI D 0 = VR DOES NOT SUPPORT SVI D 1 . CPU CFG<18> U3 CFGIS (1ry
CFG<8> : ALLON NOA ON LOCKED UNITS 1 = NORMAL OPERATION 0 = NOA ALVAYS UNLOCKED , D o et PROC_OPI_cOWP| AY15 CPU CPI_RCQVP
CFG<4> : eDP ENABLE/ DI SABLE 1 = D SABLED 0 = ENABLED , j:®>—‘T gg; E::tz
CFG<1> : PCH LESS MODE 1 = NORMAL OPERATION 0 = PCH LESS MODE . A PUCCL> g o RevDLAY6Z (o 'R0690
CFG<0> : RESET SEQUENCE STALL 1 = NORMAL OPERATION 0 = STALL AFTER PCU PLL LOCK L CPU_CEG RCOMVP V63 | cFG_RCOWP RsvDL D58 o (o 49.9
1%0w
These can be placed close to J1800 NC& RSVD vss| P22 , 201
and are only for debug access NCX% RSVD vss| 21
1067 NCx—=o RSVD 1 =
100 NCXirg] oD rovol P20 =
o er PCH TD | REF NCX iz | TD_I REF RSVDW($
16 67 X
16 67 A A
NOSTUFF HSW PRE_ES2 NOSTUFF NOSTUFF RO680 R0685
RO640'| |'R0639 RO638'| |'R0631 ) O
i ) e ) M0 )%
11200 20w 11200 20w
201, , %ot 201, , so1
L ISYI\C MASTER=W LL J43 SYNC DATE:O&/ 13/ 201
NOTE: Pre-ES2 CPUs have issue with Sx cycling, nust set CFG<9> low to avoid -
= issue, but this locks CPU VR at 1.7V Vboot (CPU Si ghting #4391569). CPU M sc/ JTAG CFE RSVD
BTG NOVEET
T d} Appl e Inc.
‘RO634 <) <E4LABEL>
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CRI TI CAL CRI Tl CAL
OM T_TABLE OM T_TABLE
o5 @y VEM A DO<0> =53 [sa o0 oo MOB00 | sa cikor | AB7 g vEM A oLk 0> oD w0 2 70 6 MEM B DO<0> AL [s5 b b VRO LT SO0 A8 g MEM B OLK N0 o 7 w0
63 MEM A 1> AH62 | s pq1 2C+GI2 SA_CLKo| AV37 MEM A CLK P<0> 20 24 70 70 ss@%ﬁ& SB_DQL 2C+GI2 SB_cKo| AN38 MEM B CLK P<0> 22 24 70
SEDMEMADO2> gy AKOS Ish pp SA_CLK1* (V86 MEM A CLK Nel> 21270 7 62 VEM B DO<2> AY29 | sp_pce BcA SBOKIFNGE g MEMB OKNel> gy es o
o MA > AK2 | sp pg ™3 F 9 ga A6 S vemA QK P> oo 21 24 70 70 63Ty MEM B_DO<3> o— V2 sz M FI g galAS8 S vemB QK P> oo = 2 70
63 MEM A 4> AH6L | sA poy 0 63 MVEM B 4> AV31 | 53 pos
o MEM A DQ<5> AHEO | sa pgs < SA CKEOL A4S o  VEM A CKE<O> oo 20 24 70 70 63 @y MEM B DO<5> o5 | sB DB @ SB CKEOL AY49 g  VEM B CKE<O> oD 22 24 70
o M A > AKBL | sa D 4 SA_CKEL| AMS o  MEM A CKE<l> oo 20 26 70 70 63 CEry—MEM B DO<6> =22 | sB DB g SB_CKEL| A0 o  VEM B OKE<l> oo 22 2 70
. VEM A DO<7> AKBO | sp pay P4 sAcke2| A2 o MEMA CKE<2>  repmaae 0 oEry MEMB DOT> gy A9 IS por F sB_CkEl AMO g MEMB OKE<2> 0 rmaun
o MEM A DO<8> AMBS | sn_pce 3 SA Cke3| A4S g MEMA CKESS>  rnau 7 62 MEM B DO<8> AY27 | sp_pce 3 sB ke3| AVS0 g, MEMB OKES3>  mm s o
o MEM A DQ<9> AVB2 | 5o Do 20 65 VEM B_DO<9> AVR7 | 5p pop
o MEM A DQ<10> AP63 | s pQLO % sA_cso |,AP33 MEM A CS L<0> 20 21 24 70 70 63 MEM B DQ<10> AY25 | sg pQio % sB_cso* VB2 MEM B CS L<0> 22 23 24 70
OB MEMA DOIL> gy APO2 Ish pai1 g saCsI A2 g MEMACSL<l> 0 o amw o oCEy MEMB DOCIl> g AW |sp pair g SB S NG2 g MEMBOSISI>  mnmsa
o VEM A DO<12> AMBL | sa pQu2 g 70 6 VEM B DO<12> AV27 | sp pi2 g
co@y—MEM A DO<13> =50 | sA D13 sa coTo| A32 g MEM A ODT<0> [Ty 20 21 26 3 70 70 6 MEM B DO<13> ART | 55 pQL3 sBooTol AL32 gy MEM B ODT<0> [T 22 23 24 63 70
o M A DO<14> APGL | s DQua LPooRs 70 63 14> AV25 | sp pQLa LpooRs
SED>MEMA DOXI5> g AP6O0|sa pais ches SA_RAS*(AYS4 =MEM A RAS L o 70 6a VEM B DO<15> ARS | 55 pais ces SBRASHAMBS g SMEMBRASL e
QI MEMA DOXX16> gy A8 | sp pqi6 o SAVEABE g MeMAWEL e 7 o NEM B DO<16> AVBY | sB_DQL6 om SBVENSS g -MEMBWEL 0 mnw
e M A_DO<17> ARS8 | s DQ17 crer SA_CAS* [AU34 =MEM A CAS L o 0 6Py MEMB DO<I7> gy AX29 |5 pu7 cer SBCASAMBS g SMEMBCGASL  eenes
o@D MEMA DOKI8> g AMPT | sp pis 70 6 MEM B DO<18> AL28 | 55 paus
o MEM A DO<19> AKST | sa_pQLe a4 SA_BAO| AUSS =MEM A BA<O> o 70 6 MEM B DO<19> AK28 | 55 paLe s SB_BAO| AL3S =MEM B BA<O> o
S MEMA DO20> gy ALSE fsp Dopo cws SABALAVSS L MEMA CAB<6> mmzizaeino 0 3y MEM B DO20> gy ARZ9 |'sB DORO ces  SB BAL AMBE o  MEMB CAB<6> e oz o
o MEM A DO<21> AKSS | sa_pep1 oms SABRl AL g SMEMABA2> ey o oCEy MEMB DO21> gy AN29 Isp popi ows S BA| AU Ly sMEMBBAC2> 00 eime —
SQEDMEMA DO22> gy AT |sa prp2 70 6 MEM B DO<22> AR28 | 55 pce2
o MEM A DQ<23> ANS7 | s DQe3 cies SA_MAO| AUSE g =MEM A A<O> oo - 70 6 MEM B DQ<23> AP28 | sg pe3 co  SB_MAO| AP40 =MVEM B A<0> 0
. MEM A 24> APS5 | sa pQea ces SAMALLAYS?T g =MEM A Ac<l> oo 70 63 MVEM B 24> AN26 | sp pep4 ces  SB_MAL| AR4O o =MEM B A<i> oo
o M A DO<25> ARS5 | sa_paps ces  SA M| ARBE O SVEM A A<2> o 70 o3 @y VEM B_DO<25> =25 | S8 D25 ces  SB_Maz| AP42 =MEM B A<2> o
o3 CEy—MEM A_DQ<26> o=t AVB4 | sp D6 revol  SA_MA3| AP36 TP _LPDDR3 RSVDL 63 70 3. MEM B 26> AR2S | 55 pap6 revos  SB_MA3| AR42 * TP_LPDDR3 RSVD3 oo
63 MEM A 27> AK54 | sp pp7 revoz  SA_Maa| AU39 . TP_LPDDR3 RSVD2 oo o 70 63(Ery—MEM B DO<27> o=t AP25 | sg pe7 revos  SB_Mag| AR4S * TP _LPDDR3 RSVD4 o
2By NEM A DO<28> o=—p—"-55 | sA_Dces cvo  SA_Ms| ARBE L SMEM A A<5> oo o 70 03 CEry—MEM B_DO<28> =26 | sB D@8 ovo  SB_MAs| AP4S g =MEM B A<5> oo o
o3 By MEM A DO<29> o— AKS5 | s D9 2 SA Mae| AV40 - =MEM A A<6> o o 70 63CEry—MEM B DO<29> o— AMVB6 | 5B peo w2 SB Mae| A6 > =MEM B A<6> oo -
. MEM A DO<30> AR54 | sA paBo e SAMAT|AVBY o =MEM A A<7> o = 0 6 MVEM B DO<30> AK25 | sp peBo e SB MA7|AYA6 O SMEM B A<7> o =
o MVEM A DO<31> ANB4 | sp pas1 s SA M A9 MEMA AcB> o = 70 caCgry—VEM B DO<31> s 25 | 58 D81 cas  SB Mag| AYAT —; =MVEM B A<8> o =
o MEM A DQ<32> AYS8 | sa pQe2 o1 SA M| AU o -MEM A A<O> oo o 70 63 2 MEM B DQ<32> AY23 | sg pgB2 ol SB_Mag| AUA6 =MEM B A<9> o
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HSW ULT current
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118 8
6462 59 58 5

14 11
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11

58 17 11

a2,

62 59 58 57 46 15 14 11 g

11

12 1

51 42 38 17_16 15,
63 62

62 59 58 57 46 15 14 11 g

LPT-LP current estimates from Lynx Point-LP PCH EDS, doc #503118,
Note [1] current nunbers fromclarification emil,

1188
5958 55

estimates from Haswel| Mobile ULT Processor EDS vol

fromSrini,

1, doc #502406,
v1.0.
dated 9/10/2012 2:11pm

v0. 9.

CRITI CAL
C’L"J‘UTBTOASLE PPVCC S0_CPU
RSVD BROADVELL- ULT voq =2 32A Mex
RSVD 2C+GT2 vog
vod_SA4
. SYM 12 OF 19 vod 18
VDDQ HSW ULT POWER vod_S52
VDDQ vod_C56
VDDQ vod _E23
VDDQ vod_E25
VDDQ vod_E27
VDDQ vod_E29
VDDQ vod_E31
VDDQ vod_E33
VDDQ vod _E35
VDDQ vod_E37
ved _E39
vee vog B4l
RSVD ved E43
RSVD vod_E45
vod E47
VCC_SENSE vod_E49
vod E51
RSVD ved ES3
vea 0_out ved BSS
VCCl 0A_ouT vod _E57
RSVD ved_F24
RSVD vog_F28
RSVD vog_F32
vod_F36
VI DALERT* Vo F40
VI DSCLK vod F44
VI DSoUT vod_F48
VCCST_PWRGD ved_F52
VR_EN vod F56
VR_READY ved @3
vss vog_ &5
PVIR_DEBUG* vod &7
vss vog &9
RSVD_TP vog G381
RSVD_TP vod_G33
RSVD_TP vod_S35
RSVD_TP vod_S37
RSVD vod S89
RSVD vog 41
RSVD vod 43
RSVD vod 45
RSVD vog &7
RSVD vod 49
RSVD vog 681
RSVD vog_ 683
RSVD vod &85
ved 67
veesT vog 23
veesT vog J23
veesT ved K23
vod K57
vee ved L22
vee vog M3
vee ved M7
vee vod P57
vee vod W7
vee ved V7

8 10 42 52 62 64
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L59
NSOREN
NCx———
42 10 _PPVVEM O SO_CPU
1. 4A Max (DDR3: 1.5-1.35V) AH26
1.1A Max (LPDDR3: 1.2V) AI31
AJ33
AJ37
ANG3
AP43
ARA8
AY35
AY40
AY44
AY50
_ F59
PLACE_NEAR=U0500. C50: 50. 8mm 55 -
11200 NC
s N8
o 51 42 35 17 16 35 41,0 3, —PPLVO5 SO
o7 51 (o CPU_VCCSENSE P -5
TP_PPVOC O SO_CPU
A A ) M N TINE WOTHED 4 mm
RO800 RO802 Max | oad: 300mA M N RECK WOTH-0 2 mm AB23
75 130 TAGE=1 05V NC
% % + _PPVCOVWP_SO_CPU -
vy o Max | oad: 300mA M N RECK WOTHE0 5 mm | pal=)
201, RO810 5 201 VOLTAGE=1 05V T\-IC AD23
I CPU VI DALERT L . 43 N NOTE: Al'i ase§ not used on CPU supply .Dut puts NG AA23
[maD 590 to avoi d any extraneous connections. ><AE59
1720w NCx——
R00811 201 CPU VI DALERT R L - 62
-
o7 51 (@OM}—CPU VI DSCLK 1 2 CPU VI DSCLK R - "3
A% CPU VI DSQUT R -— 03
120w =55
%01 R0812 RO802 2 PLACE NEAR=LD500 L63 2 54nm 7 15 [T CPU VCCST PWRGD - =
0 ROB10 2 PLACE NEARSUDS00 L62 38 1mm o1 CPU VR EN -
CPU VI DSQUT . 2 Pesu!
oD ROB00 2 PLACE NEARCROB10 1 2 Samm 51 17 [ CPU VR READY -0
5% -
70w 063
ozt CPU_PVR DEBUG H59
Rl nng -
TP_CPU RSVD P60 P60
15 _TP_CPU RSVDP61 P61
TP_CPU RSVD N59 NS9
15 _TP_CPU RSVDN61 N61
T59
NOter
AD59
NOX 59
N
NS
A8
NCHUGQ
CRI TI CAL NCXe5 ]
NCx——
OM T_TABLE 55 51 42 98 17 16,35 119 o PPIVO5_SO
PP1V05_SOSW PCH HSI O K [voorsi 0 proaiao0 ULT VOcosuss_s| AL peavs sus o 11 14 18 46 57 55 59 62 64 222mA Max AC22
1838mA Max E VCCHSI O Q ZEC“+E > 0. 3mA Max[ 1] PPVRTC G3H 12 13 17 62 6s AE22
M | vooss! B VOooRTC] AGLO . AE23
CCHSI0 sym13 oF 10 CCRT
—PP1V05 SO N8 | vect_os E poPRTCL AE? PPVOUT_SO_PCH DCPRTC BYPASSTL0500 AFT © 3smm 0892 * 0891 * 1 C0890 ABST
29mA Max[ 1] P9 | veer_os M N RECK W DTHEO 5 0.1 ——  0.1UF ——1F AD57
TAGES1 05V
of o e Comes % el o
PP1V05_SOSW PCH VOCUSB3PLL B18 | \vocuse3pLL 7|5 VCCSPI PSS 8,13,14 18 45 57 58 59 0. 1UF R GER &4
a1 Ve . : ' —y sl R o
PP1VO5 SOSW PCH VCCSATASPLL B11 | yCCSATAPLL v AGL4 _ pp1V05 SO g s s | O L evpass-osoo AGLG 6 semm " 32
42mA Max vocasw AGL3 | 1g5mA Max[ 1]
WE: RSVD on Sawtooth Peak rev 1.0 NCyY20 | VCCAPLL
PP1VO5 SO PCH VCCAPLL CPI AR21 | yeeapLL g vecipos| J11 PP1V05_SO s 8 3115 16 17 38 42 51 55 58
w1 HL1 8036k
57mA Max Vet | vecapLL VCC1POS 1499mA Max[ 1]
vecipos| HLS
« v AES
NCx223 | bopsus3 g vﬁ?;: AF22 PLACE NEAR-UDS00 AGLS 2 S4mm
R0899
AZALI A/ HDA
PP1V5_SOSW AUDI O HDA AHL4 | yoorpa HEJ popsusBYP| AGLY | PPVOUT S5 PCH DCPSUSBYP R LA 2 PPVOUT S5_PCH DCPSUSBYP
11mA Max pepsusBYP| AG0 | 1N EEE&E Wﬂgﬁg S Powered in DeepSx e yaﬁ NeSk Wﬁﬁg 3 T
VolTAGESL 05V TAGES1 05V
AHL3 vg\’/rsgsaz AZALI A VE LR Q0899
NCx—— B4 Vi AE9 PP1V05 SO 84931415 10 17 3 42 51 53 50 1nr
vocasw AF9 473mA Max[ 1] 2 83
,—PP3V3 sus A | vocsuss_3 vocasw AGS 02
39m Nax( 1) 179 | vocsuss_3 g BYPASS=R0899 L0500 2 54mm
AD10Q, =
AL J D TAoe X NS
PP3V3 S5 VOCDSWE_3 o pepsust [ A8 o e
114mA Max 6
°_PP3V3 S0 V8 | vocs_3 THERVAL SENSOR
40mA Max[ 1] Y | vecs_3 veerst_s| J15 PP1V5 SO o7 58 59 62 64
3mA Max
K14 62 64 65 74
PP1V05_SO_PCH VCC | CC J18 | yoooLk xg—g K16 P1P3V3 501 R R R
VCCCLK:  200mA Max K19 | vecaik = mA Max[ 1]
SERIAL 1O
PP1V0O5 SO PCH VCCACLKPLL A20 | vCCACLKPLL veeso o U PP3VE SO o2 64 65 74
31mA Max To 8,14012,13,15,17,19,28,32,%8, 3°
PPIVO5 SO 917 | yecak veespl 9 17mA Max
. Ro1
VOCCLK:  200mA Max VOoooLK 8
T21 | vooaLk O|sus CsCl LLATOR -
DCPSUS4
K18 | rsvD F——x NC
WF: RSVD on Sawtooth Peak rev 1.0 NCX& RSVD
I\ICX& RSVD o RSVDﬂXNC WF: RSVD on Sawtooth Peak rev 1.0
o
[0
PP3V3_SUS AE20 | yoosus3_ 3 =} veel os| AGL6 o PP1V05 SO 508631615 16 17 38 42 51 55 58
3.3mA Max][ 1] [AE21 | yoosusa_3 veel_05[ ASL7 | 213ma vax( 1]
LPT LP POAER

2




CRI TI CAL CRI TI CAL CRI TI CAL
OM T_TABLE OM T_TABLE OM T_TABLE
U0500 U0500 U0500
BROADVIEELL - ULT BROADVEELL - ULT BROADVEELL - ULT
ZCE-;-GGAI'Z 2C+GT2 2C+GI2
SYM 14 OF 19 SYM 15 OF 19 SYM 16 OF 19

All VsS V/SS AJ35 AP22 VsS V/SS AV59 D33 VsS vss| HL7

Ald | ysg vss| AJ39 AP23 | 55 vss| AV D34 | yss vss| H87

AL8 |\ vss| AJ41 AP26 | yss vss| AWL6 D35 | yss vss| 910

A24 | s vss| AJ43 AP29 | yss vss| Ave4 D37 | yss vss| 922

A28 | \ss vss| AJ45 AP3 | yss vss| AVB3 D38 | vss vss| 959

A32 | s vss| AJ47 AP3L | yss vss| AVB5 D39 | yss vss| 963

A36 | yss vss| AJ50 AP38 | \s5 vss| AVB7 D41 | s vss| KL

A40 | \ss vss| AJ52 AP39 | vss ves| AW D42 | yss vss| K2

A44 VSS vss| AJ54 AP48 VsS V/SS AWMO0 D43 VsS vVss| L13

A48 VsS vss| AJ 56 AP52 VSS V/SS A2 D45 VsS vss| L15

A52 | yss vss| AJ58 AP54 | 55 vss| A4 D46 | yss vss| L17

AS6 | \ss vss| AJ60 AP5T | yss vss| AM7 D47 | yss vss| L18

AL | yss vss| AJ63 ARLL | yss vss| AVE0 D49 | vss vss| 20
ARS8 | yss vss| AK23 ARIS | s ves AB1 D5 | yss vss| L58
ABIO | yss vss| A3 ARL7 | yss vss AVB9 D50 | yss vss| 61
AB20 | vss vas| AK52 AR23 | vss vss| AV60 D51 | vss vss| L7
AB22 VsS vss| ALL (] AR31 VSS vss| AYll D53 VsS vVsS| M2

AB7 VsS vss| ALL 3 AR33 VsS vss| AYL 6 D54 VsS vss| M 0
ACEL | vss ves| ALL7 AR39 | vss vss| AY18 D55 | vss vss| N8
AD21 VsS vss| AL 20 ARA4A3 VsS V/SS AY22 D57 VsS vss| PS5 9

AD3 VSS vss| AL 22 AR49 VsS V/SS AY24 D59 VsS vVss| P63
AD63 | vss vss| AL23 AR5 | vss vss| AY26 D62 | vss vss| R0
AE10 VsS vss| AL 26 AR52 VsS V/SS AY30 D8 VsS vVsS| R22

AB5 | \ss vss| AL29 AT13 | yss vss| AY33 Ell | yss vss| R8
AE58 VsS V/SS AL31 AT35 VsS vss| AY4 E17 VsS vss| T1
AF11 VSS V/SS AL33 AT37 VSS vss| AY51 F20 VsS vVss| T58
AF12 | yss vss| AL36 AT40 | 55 vss| AY53 F26 | vss vss| U20
AF14 VsS V/SS AL39 AT42 VsS vss| AY57 F30 VsS vVsS| u22
AF15 VsS V/SS AL40 AT43 VSS V/SS AY59 F34 VsS vVsS| U6l
AF17 | yss vss| AL45 AT46 | 55 vss| AY6 F38 | vss vss| W9
AF18 VsS V/SS AL46 AT49 VSS V/SS B20 F42 VsS vVss| V10

AGL VsS vss| AL51 AT61 VsS V/SS B24 F46 VsS vVsS| V3
AGLL | s vss| AL52 AT62 |55 vss|_B26 F50 | vss vss| V7
AR1 | \sg vss| AL54 AT63 | g5 vss|_B28 F54 | \ss vss| 20
AR3 | yss vss| AL57 AUL | \sg vss|_B32 F58 | vss vss| 22
AGE0 | yss vss| AL60 AULE | yss vss|_B36 F61 | yss vss| Y10
AGB1 VsS vss| AL 61 AU18 VsS vss| B4 G18 VsS vss| Y5 9
AGE2 | vss vas| AML A0 | yss vss|_B40 @2 | yss vss| Y63
A Al Al B4
e ek il A o S

vss Vs vss Vs vss Veo| AHAG

AHLY | vss ves| AMBL A6 | vss vss|_B52 & | vss v
AF20 sl AVG2 A28 s B56 €3
AH22 xi xq ANL7 AUBO xi xq B60 HI3 xi VSSﬁE\’\/iz iﬁi 5 ¢—CPU_VCCSENSE N o 5 &7
AFR4 | yss vss| AN23 A3 | vss vsg| 1L .
AH28 | \s5 vss| ANB1 AUSL | \sg vsg| C14 = R0960
AFBO | vss vss| AN32 A3 |yss vss|_C18 e PLACE_NEAR=U0500. E62: 50. 8mm
A2 | yss vss| ANB5 A5 | yss vss|_C20 120w
A4 | vss vss| ANS6 A7 | yss vss) C25 , %01
AMB6 | vss vss| ANB9 A9 | vss vss|_C27
AH38 VsS vss| AN4 0 AV14 VsS V/SS C38
AH4A0 VsS vss| AN4 2 AV16 VSS V/SS C39 =
AHA2 | 55 vss| A3 AV20 | 55 vss| 57
AHA4 VsS vss| AN45 AV24 VSS vss| DL 2
AH49 VsS vss| AN4 6 AV28 VSS vsg| D14
AHB1 | yss vss| A48 AV33 | 55 vss| D18
AB3 | yss vss| AN49 A4 | s vss| 02
A5 | vss ves| ANG1 AV36 | vss vss| D21
AHS7 VsS vss| ANS 2 AV39 VSS V/SS D23
AJ13 VsS V/SS AN60O AvAal VSS V/SS D25
AJ14 | yss vss| AN63 AV43 | \sg vss| D26
AJ23 VsS vss| AN7 AV46 VSS V/SS D27
AJ25 VsS vss| APL 0 AV49 VsS V/SS D29
AI27 | yss vss| AP17 AV51 | yss vss| D30
AI29 | yss vss| AP20 AVE5 | s vss| D31
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Al Intel recommendations from intel doc #503160 Shark Bay U trabook Platform Power Delivery Design Guide Rev 1 O unless stated otherwise
CPU VCC Decoupl i ng
Intel recomendation (Table 5-1): 23x 22uF 0805 stuff, 7x 22uF 0805 nostuff
64 62 52 42 8 _PPVCC SO _CPU Appl e inpl enent ation : 18x 10uF 0402 nmirrored stuff, 1x 470uF stuff, 50x 10uF mirrored no stuff, 50x 10uF single sided no stuff
CRI Tl CAL CRI Tl CAL CRI Tl CAL NO STUFF CRI Tl CAL NO STUFF NO STUFF CRI Tl CAL NO STUFF NO STUFF CRI TI CAL NO STUFF CRI TI CAL NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ C1000 + C1001 + C1002 + C1003 + Cl004 + C1005 + C1006 + C1007 + C1008 + C1009 + Cl010 + Cl011 + Cl012 + Cl013 + Cl014 + C105A + C105B + C105C + C105D + C105E + C105F
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% — 20% — 20% — 20% — 20% —— 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% —— 20% 20%
av av av av av av av av av av av av av av av av av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF CRI Tl CAL CRI Tl CAL CRI Tl CAL NO STUFF NO STUFF CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF J:_
+ Cl1015 * Cl016 + Cl017 + Clo18 + Cl1019 + Clo20 + Cl021 + C1030 * C104A + Cl04B + Clo4cC + Cl04D * Cl04E * ClO4F * C106A * Cl06B + Cloe6C + Cl06D * Cl06E
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
20% — 20% — 20% — 20% — 20% —— 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20%
av av av v av av av v v av av av v v av av av av av
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF CRI TI CAL
+ C1070 + Cl1071 + C1072 B + C1078 + C1079 + C1080 o C1084
—— 10UF e —— 10UF 10UF —— 10UF 10UF
20% -_ — 20% — 20% — 20% 20%
2 Ss 4 2 S 2 S 2 S d Ses
0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF CRI TI CAL CRI TI CAL NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ C1085 + C1086 + C1087 + C1088 + C1089 + C1090 + C1091 + C1092 + C1093 + C1094 + Cl095 o
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF — 10UF ——10UF —— 10UF —— 10UF —— 10UF f—
20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% -_
2 Ss 2 S 2 S 2 S 2 S 2 S 2 Ss 2 Ss 2 S 2 S 2 S d
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF
+ Cl1022 + Cl1023 + C1024 + Cl025 + Cl026 + Cl027 + Cl1028 + C1029 + C1032 + C1033 + Cl034 + Cl035 + Cl036 + Cl1037 + C1038
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
205 T 2o T 2o T 2o T 2% T 2% T 20 T 20 T 2o — 20% T 2o T 20 T 2% T 20% 20%
2 6S 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 X 2 xes 2 X 2 X 2 xes 2
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C1039 + Cl044 + C1045 + Clo46 + Clo47 + Clo48 + C1049
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF
205 T 2o T 2o T 2 T 20% T 20% T 20%
2 2 xes 2 xes 2 xes 2 xes 2 X 2
0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF INO STUFF NO STUFF NO STUFF NO STUFF
+ C1056 + C1057 + C1058 + C1059 + Cl1062 + Cl063 + C1064 + C1065 + C1066 + C1067 + Cl068 + C1069 + Cl098 + C1099 + C109A
—— 10UF —— 10UF —— 10UF —— 10UF — 10UF 10UF
T i T T TR s 7 T i s ; T i
2 xes 2 xes 2 xes 2 xes X6S 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF NO STUFF JT_
+ C109B + Cl09C + C109D + C109E + C1O09F + C108A + C108B + Cl08C + C108D + C108E + C108F + C107A + Cl07B
—— 10UF —— 10UF —— 10UF —— 10UF —— 10UF 10UF 10UF
T i T N I 7 T R T s I
2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
CRI Tl CAL =
.|* Cl031
470UF- 0. 00450HM
20%
3|2 25V
l By TanT
sM
CPU VDDQ DECOUPLI NG
Intel recommendation (Table 5-4): 4x 2.2uF 0402, 6x 10uF 0603
42 5 _PPVMEM O SO_CPU Appl e inpl enent ation © 4x 2.2uF 0402, 6x 10uF 0402, 2x 270uF B2 no stuff
+ Cl1040 + C1041 + C1042 + C1043
2. 2UF —— 2. 2UF —— 2. 2UF 2. 2UF
20% —— 20% —— 20% 20%
2 83 Y 2 8 , 63V
402 LF 202 LF 402 LF 402 LF
+ C1050 + C1051 + C1052 + C1053 + C1054 + C1055
10UF 10UF 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20%
, 63V , 63V , 63V , 63V , 63V , 63V
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 ISYNC VASTERSW LL. 043 SYNG DATE=01/ 08/ 2013
J_- CPU Decoupl i ng
- DRAW NUVBER
No STUFF d} Appl e Inc.
' C1060 .|* Clo61 [¢]
— 2x Bulk nostuff per Harris Beach v1.0 schematic NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

8 7 6 5 4 3 2




6

4

2 1

LPT-LP
as wel |

PCH VCCDSWB_3 BYPASS
(PCH 3.3V DSW PWR)
PP3V3 S5

4234 20 28 18 47 16 15 13 8
64 62 80 59

BYPASS=U0500 AHLO 6 35mm
BYPASS
PWR)

PCH VCCSPI
(PCH 3.3V SPI
PP3V3 SUS

64 62 59 58 57 46 18 14 11 8

BYPASS=U0500 Y8 6 35mm

PCH VCCSUS3_3 BYPASS
(PCH 3.3V SUSPEND PWR)
PP3V3 SUS

64 62 59 58 57 46 18 14 11 8

C1204 *
20%
6 3V
X5R CERM 1 2
603
BYPASS=U0500 ACO 12 7mm
PCH VCCSUS3_3 BYPASS

(PCH 3.3V SUSPEND RTC PWR)
PP3V3_SUS

64 62 59 58 57 46 18 14 11 8

C1206 *

BYPASS=U0500 AH11 6 35nmm

PCH VCCSDI O BYPASS

(PCH 3.3V/ 1.8V SDI O PUR)
926 18 3715 13 13 3F ?‘ PP3V3 SO
278 3 3333 37 35 3

C1208 *
10%
63V ,
CERM
202
BYPASS=L0500 U8 6 35mm

PCH VCCSUSHDA BYPASS
(PCH 3.3V/ 1. 5V HDA PWR)
PP1V5_SOSW AUDI O HDA

58 17 8

current estimates from Lynx Point-LP PCH EDS, doc #503118, v1.0
as fromclarification email, fromSrini, dated 9/10/2012 2:11pm

PCH VOC3_3 BYPASS
(PCH 3.3V GPI O LPC PVR)

74 65 64 62 61
33020 107 i B3 T2 A8 PP3V3 SO
59 56 45 44 43 43 41 40 39

Cl212 *
22UF

20%

63V
SR CERM 1
03

BYPASS=U0500 V8 12 7nm

PCH VCC3_3 BYPASS
(PCH 3.3V THERVAL PWR)

74 65 64 62 61
23020 107 de B3 T2 AL B PP3V3 SO
59 56 45 44 43 43 41 40 39

Cl214 *

PCH VCCASW BYPASS
(PCH 1.05V ME CORE PWR)
PP1V0O5 SO

55 51 42 38 17 16_15 11 8 6
64%63"s8 8o

55 51 42 38 17 16 15 11 8 6
6462 59 58

55 5142 38 17 16,1511 8 &
59 58

NO STUFF
C1250 * 1 Cl251
22UF 1UF
20% To%
¥ 5%
X5R CERM 1 2 2 CERM
60: 402
BYPASS=L0500 AED 12 7
YPASS-L0500 AE9 6 35mm
PCH VCC BYPASS
(PCH 1. 05V CORE PVR)
55 51 42 38 17 16 15 11 8 5 _PPLVO5 SO
51%3%s8 8o
C1255 * 1 Cl1256
10UF —— — 1UF
20% T 10%
6 3; 2 2 &3V
603 402

BYPASS=U0500 J11 12 7mm
BYPASS=L0S00 JiL e 35mm

YPASS=U0500 AE8 6 35mm

PCH VCCHSI O BYPASS
(PCH 1. 05V PCl e/ SATA/ USB3 PVR)
PP1V05_SOSW PCH HSI O

62 58 11 8

JiClZS?
1UF

C1260 * C1261 *
1UF —— 1UF —
10% 10% —
6 3V 6 3V

Cerv 2
402 402

BYPASS=U0500 K9 6 35mm

BYPASS=U0500 L10 6 35
B

lClZGZ
— 10UF

20%,
e %R
0402

VPASSSL0500 Ne 6 35mm

CRI TI CAL

L1270
2. 2UH 240MA- 0. 2210HM

PCH VCCACLKPLL FI LTER/ BYPASS
(PCH 1.05V ACLK PLL PWR)

63 62

PCH VCCl O BYPASS
(PCH 1. 05V USB2 PWR)
PP1V0O5 SO

o5 5142 38 17 16 35 115 5. _PP1VO5 SO R1270 PP1VO5 SO PCH VCCACLKPLL
6463158 S8 0 m M N LINE WDTH=0 2
2?7mA Max 1 2 PP1V05_S0_PCH VCCACLKPLL_R 1 2 ° M N NECK W DTH=0 075 MV 31mA Max
—VVV NN LINE W DTHEO 2 W 0603 VOLTAGES1 05V
ot U R 2
VL C1270 * C1271 1 Cl272
47UF 47UF —— —— 1UF
20% 0% —— —T— 10%
W W 0V
CERM X5R 2 CERM X5R 2 2 X5R
0805 1 0805 1 0
BYPASS=L0500 A20 12 7mm
BYPASS-L0500 220 12 7
YPASS=U0500 A20 6 35!1111___
CRI Tl CAL PCH VCCCLK FI LTER/ BYPASS
L1275 (PCH 1. 05V VCCCLK PWR)
R1275 2. 2UH 240MA- 0. 2210HM PP1V05 SO _PCH VCC | CC
LA PN 2 PPIVO5 SO PCH VCC ICC R LYY Y L BN RS WS 578" 27mA Max
M N LINE WDTH=0 2 MV VOLTAGE=1 05’
1,5]"/;\,\/ M N NECK W DTH=0 2 MV 0603
VOLTAGES1 05V
M LF C1275 * C1276 * 1 C1277
402 47UF
0%
W
CERM X5R 2
0805 1
R1280
0 BYPASS=U0500 J18 12 7rm
1 2 EVP&W5OD J18 12 7mm
59 YPASS=U0500 J18 6 35!1111___
1/ 16W
NED;F CRI Tl CAL
NO STUFF PCH OPI VCCAPLL FI LTER/ BYPASS
L1280 (PCH 1.05V CPI PLL PWR)
2. 2UH- 240MA- 0. 221CHM PP1V05 SO _PCH VCCAPLL OPI .
L LR M N RECK W BTH-O 075 v 57mA Max
VOLTAGES1 05V
0603
NO STUFF NO STUFF
C1280 * C1281 * 1 Cl1282
47UF 470F —— —— 1UF
20% 20% —— —— 10%
W W 0V
CERM X5R 2 CERM X5R 2 2 X5R
0805 1 0805 1 402
BYPASS=L0500 AA21 12 7nm
EVF‘AS&UDSOD AA21 12
BYPASS=L0500 AAZJ 6 35""1._
CRI Tl CAL PCH VCCSATA3PLL FI LTER/ BYPASS
L1290 (PCH 1.05V SATA3 PLL PWR)
62 55 11 5 _PP1V05 SOSW PCH HSI O 2. 2UH 240MA- 0. 2210HM PP1V05 SOSW PCH VCCSATA3PLL 512
83mA Max L LI MN h'ggf Wgrrig 578" 42mA Max
0503 o STUF VOLTAGES 05
C1290 * C1291 * 1 Cl1292
47UF 47UF —— —— 1UF
0% 0% —— —T— 10%
W W 0V
RM X5R CERM X5R 2 2 X5R
0805 1 0805 1 0
BYPASS=U0500 B11 12 7rm
BYPASS-U0S00 BL1 12 7nm
BYPASS=U0500 B11l 6 35mm.l_
CRI Tl CAL PCH VCCUSB3PLL FI LTER/ BYPASS
L1295 (PCH 1. 05V USB3 PLL PWR)
2. 2UH- 240MA- 0. 221CHM PP1V05_SOSW PCH VCCUSB3PLL o 1
S LI M N REGK W BTHEO 075 v 41mA Max
VOLTAGES1 05V
0603
C1295 1 C1297
47UF —— 1UF
0% 0%
W 0V
CERM X5R 2 2 X5R
0805 1 0

BYPASS=U0500 B18 12 7mm

BYPASS=U0500 B18 12 7rm
YPASS=0500 B18 6 35mm

BYPASS=U0500 AGL6 6 35mm

PCH VCCCLK BYPASS
(PCH 1. 05V CLK PWR)
PP1V0O5 SO

C1266 | C1267 J
1UF 1UF —
135 o T
19 R

CEF
s s

BYPASS=L0S00 J17 6 35mm
YPASS=U0500 R21 6 35mm

NC_VASTER=J41 _M.B

SYNC DATE:O%/ 07/2013 m\

TTILE

PCH Decoupl i ng

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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SATA Port assignnents:

Primary HDD/ SSD

Reserved: ODD

Unused

Secondary HDD/ SSD

SYNC DATE=12/17/ 2012

ISYNC VASTER=W LL _J43
PCH Audi o/ JTAG SATA/ CLK

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

64 62 17 13 o _PPVRTC G3H
CRI Tl CAL
. . ) ) OM T_TABLE
R1300 R1303 R1302 R1301 00500
20K 20K 330K 1M 17 PCH CLK32K RTCX1 A | rrext BROADVELL- ULT
120w § %o 120w T%ow 1 NC RTC CLK32K RTCX2 AYS | RTcx2 2C+GI2
201, 5201 201, 5201 SYM5 OF 19 PCle Port assignnents:
PCH | NTRUDER L - AU | NTRUDER* SATA_RNO/ PERNG_L 3| J5 PCI E SSD D2R N<3> 30 64 67
H5
PCH | NTVRMEN A7 || rvReen SATA_RPO/ PERP6_L3 @ PCLE SSD 2R P<3> Ty w0 o o1
A O  saTA_TNO/ PETNG_L3| BLS E_SSD Ne3> oo SSD Lane 3
PCH SRTCRST L . . _
- SRTCRST E SATA_TPO/ PETP6_L3[ A1S g POIE SSD R2D C P<3> oo 0 o
RTC RESET L Y 4 RTCRST*
SATA_RN1/ PERNG_L2| I8 PCI E SSD D2R N<2> 30 64 67
1 1 H8
0131%2 4 L (1:3}303 o0 o5 o1 q}HDA BIT GLK R1310 33 IAAAZ o HDA BIT CLK R o—"V8 | HDA BOLK/ 1 250_SOLK SATA_RPLI PERPG_L2 POLE SSD D2R P2z o ener )
5% - - |
105 10% FUACE NEARLL0S00 AV 1 27m SATA_TN1/ PETNG_L2| AL7 POLE SSD ReD C Ne<2> w067 SSD Lane
xR 2 2 6R HDA SYNC R1311 33 1 2 HDA SYNC R Av1l B17 PCIE SSD R2D C P<2>
205 05 69 65 o1 (OO} ANt A SYC R - HDA_SYNGT1 290 SFi SATA_TPL/PETPG_L2| —— o PCIE SSDRED C Pe2> om0 e
PLACE NEAR=WO500 AV1l 1 27nm
o0 o5 o1 (OT}—HDA RST L R1312 33 IAAAZ oo HDA RST R L & "B | HDA RST*/ 125 MoLK SATA_RN2/ PERNG_L1| 96 PCI E SSD D2R N<1> g
5% _ 1/20W MR 201 g H6
= PLACE NEAR=UD500 AUS 1 27nm o SATA_RP2/ PERP6_L1[ ™2 g PCIE SSDDPRP<1> +ryao es o7
HDA SDI NO AY10
oo ee o ED—HA 20— TN :x—zg ‘1’; : gzgfxg 5| saTA Thz/ PETNG_L1| B4 D RD C Ne1> Lo of SSD Lane 1
64 - \ =y Ee SATA TP2/ PETP6_L1| 15 PCI E SSD R2D C P<i> a0 67
1P = o e e D)
<
HDA SDOUT R1313 33 2 HDA SDOUT R AULL =
50 55 o1 (OOT} AN\ HDA Lo - HDA_SDOY 1 230, TXD % SATA_RN3/ PERNG_LO|_FS PCILE_SSD D2R N<O> 30 64 67
PLACE NEARZLDS0D AULL 1 27mm E5
TP _PCH |2S1 TXD & "V10 | HDA DOCK_EN*/12S1_TXD SATA_RPS/ PERPG_LO PAE SSD 2R P<O» 0 e er
TAVI0 - h " c17 SSD Lane 0
TP _PCH | 2S1 SFRM - HDA_DOCK_RST*/ | 2S1_SFRM SATA_TN3/ PETN6_LO PCIE SSD R2D C N<O> 30 67
SATA_TP3/ PETP6_L0| P17 > PClE SSD R2D C P<0> oD %0 &7
TP _PCH |2S1 SCLK —"Y8 |12s1_sak
SATAOGP/ GPI 84| V1 g, XDP FWPME L 516
UL <
AUB2 . SATALGP/ GPI 085, XDP_PX | 12 16
67 64 16 ¢ [TR)-——XDP_CPUPCH TRST L - PCH_TRST SATA2GP/ GPI O36|_V6 XDP_PCH UART SSD L BT H 12 16
69 04 10 [TEy——XDP_PCH TCK 1582 | PoH TCK (1e0)  SATAsePr GPl cs7| ACL XDP SSD PCIEO SEL L am e
AD61
o0 64 15 [Ty-—-XD2_POH TOI - CH.TD 1Py SATA | REF|_AL2 . PP1V05 SOSW PCH VOCSATA3PLL "
69 64 16 (OOT}—XDP PCH TDO - AESL | pcH TDO
XDP_PCH TS "2 | por TV 2 rsvo L1 o "R1370
69 64 16 (TR o= i Py = NC 3.01K
NOAELL | Rsv RsvDl_K10 NC irznw
NCx 2| RsvD o2 - 2 2lace NeAR=WS00 C12 2 Samm
16¢Ery-——PCH ITAGX AE63 | jTAcK SATA_RCOVP| PCH RCOVP
NCx2Y2 | RsvD SATALED' ()3 g PCH SATALED L 1
CRITI CAL
OM T_TABLE
UO500
BROADVEELL- ULT
+
2612
SYM 6 OF 19
TP _PCl E_CLK100M ENETSDN 3 | cLkoUT_PCI E_NO » XTAL24_| N_A25 - PCH CLK24M XTALI N am
TP PCIE CLKIOOM ENETSDP o, 2 lakout_PalE_PO % XTAL24_oUT{ B25 g PCH_CLK24M XTALOUT oo
12 _ENETSD CLKREQ L - w2 PCl ECLKRQD*/ GPI 018 PP1V05 SO PCH VCCACLKPLL 1
o 22 POl E_CLK100M CAVERA N B41 | o kouT_PCl E_NL é rRevD 2L |\ 'R1380
o 32 PCI E_CLK100M CAMVERA P A1 | oLKOUT_PCI E_P1 o] revo ML o \c 3.01K
To6
1/ 20w
21 12 [Ty CAMERA CLKREQ L 0| PCIECLKRQL*/ GPI OL9 ¥
2 PLACE NEAR=LO500 C26 2 54nm
60 4 20 (oo PCLE CLKIOOM AP N o— 2L | akaur_pa E_N2 DI FFCLK_BI ASREF|_26 PCH DI FECLK_BI ASREF
09 01 20 (OT}—PCLE CLKIOOM AP P 42 | cLkouT_PCIE_P2
ADL *
20 12 [Ty AP CLKREQ L - PCl ECLKRQ2* / GPI 020 TesTLOW G35 PCH TESTLOW G35 R1390 10K inap 2
Cc34 TESTLOW C34 Q‘ 391 10K 1 2 5% 1/ 20W M 201
o _NC POIE CLK100M FWN 38 | clkauT_PaE_Ng Madhy v o TESTLOW Ak RT397 1ok VWV s rmw—wa
NC PCI E_CLK100M FWP o G37 | qkaur POE P3 TESTLOW AN
o - - TESTLON ALS PCH TESTLOW AL8 RI393 10K 1 Anjz % 20w W o
12 _[FWCLKREQ L - NL | py ECLKRQB*/ GPI 021 5%  1/20W M 201
o0 25 qoom}—POLE_CLKI0OM TBT N o230 | clkaut_Pal E_w CLKQUT_LPC_o| ANLS LPC CLK24M SMC R 17 60
E TBT P B39
B CLKQUT_PCI E_P4 cKkour LPc 1| APLS g TP _LPC CLK24M LPCPLUS R
25 12 [Ty TBT_CLKREQ L -5 | PO ECLKRU*/ GPI 22 (T Ly
o7 o1 30 (OOT}—PCLE_CLK100M SSD N - B37 | cLkouT PCIE NS CLKOUT | TPXDP_N_B35 - TP_| TPXDP_CLKI00MN
o7 61 30 (QOT}—PCLE_CLKIO0OM SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 - TP_| TPXDP_CLK100MP
%0 12 [EEy—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI C23
PP3V3 SO §19%17%5 17 1 26 30 36 33 30
fotha 3215 0495786807018
RI377 100K 3 npp 2 XDP_PCH UART SSD L BT H 1216
R1376 100K LAAN2 S%  leow W 29! XDP PCH GPI GB5 12 16
R1375 100K i o % UEOW M 201 poy SATALED L
NN —mw " =or 2
R1340 100K 3apnp 2 ENETSD CLKREQ L 12
R1341 100K 1 nnA2 S MW M 201 CAMERA CLKREQ L 12 31
R1342 100K VNN S% uEow M 201 Ap QLKREQ L 12 20
R1343 100K LAAAZ S% MEoW M 201 pyy o KREQ L 12
R1344 100K LAAN2 S% 20w W 29! BT CLKREQ L 12 25
R1345 100K o S%  Uew W 29! SSD CLKREQ L
NN w1 o m

IV ALL RI GHTS RESERVED
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CRI Tl CAL
OM T_TABLE 8 12 17 62 64
U0500
BROADVEELL- ULT
+
2o
SYM 8 OF 19
R1400 kept for debug purposes. SYSTEM POAER MANAGENENT
- D PCH SUSACK L o242 susacks (iey DSWRVEN AW o, PCH DSW/RVEN
o4 37 17 [Ty PM SYSRST L > S svs_RreseT* DPWRO AYS o, PM DSW PYRGD T >
NO STUFF 717 10 PM PCH SYS PVROK AR | svs_PuROK (Pooeepsy  WAKEFGNS o,  POE WAKE L T o 2 o e ‘R1451
LP # | | ion e
SLP_SO# Isol atio R140(3 17 13 [Ty PM PCH PVROK Y7 | PCH_PWROK CLKRUN'/ GPI 82| VO qug PMCOLKRUNL ey oores 100k
74 65 64 62 61 %
EEEREE ] 20w v PMPCHPWRK g MBS | apuR SUS_STAT*/ GPI 01| A4 LPC PVIRDWN L E: o E,’gj"w
« 2
—AL 0201, w oL et 1 " pLTRSTH SUSCLK/ Pl o2 AES PM CLK32K SUSCLK R oo * e
142
E_ w,:o o4 59 [Ty—PM RSVRST L - V0 RsMRST SLP_S5+/GPI 03[ APS g  PMSIP S5 L o SR =
16%
P » o PCH SUSWARN L o=V | SUSWARN'/ SUSPWRDNACK/ GPI 080 SLP_S4*| A6 PMSIP 4 L OO 15 18 29 3 37 59
1
RITICAL 57 16 13 THy—PM PURBTN L LT PVRBTN: 17y SLP S3+|AT4 g PMSIPS3L O 55 17 18 57 50
7aLvcrcos = s 57 [TEy—SMC ADAPTER EN &8 | ACPRESENT/ GPI cB1 SLPAAS g TPPMSIPAL
sorger -2 2 (1 PD DeepSx) -
PM SLP SO L (1420 57 27 13 (Ty—PM BATLOV L - | BATLON/ GPI O72 SLP_SUS*(AP4 g PMSLP SUS L oo 13 42 50
37 18 13 @
08 |1 PCH PM SLP_SO_L AF3 | sLp_so* SLPLAN AT g TPPCHSIPIANL
- X >
s[ s P LP_WAN L AVB | SLP_W.AN*/ GPI CR9
SLP_SO# can be driven high outside of SO CRITI CAL
U1420 ensures signal will only be high in SO. OM T_TABLE
U0500
BROAZIJI\ELLZ— ULT
+
Q&
SYM 9 OF 19
EDP_BKLT PVW — 28 | EDP_BrLCTL 2 DOPB_CTRLCLK| B9 DP_TBTSNKO DDC CLK 120
< DDPB_CTRLDATA| & DP_TBTSNK DATA
6 13 ¢oPmM__EDP_BKLT EN - A9 | EDP BKLEN % (1PD Pﬁ%rm) o
Do TBTSNKL DDC CLK
6 — DDPC_CTRLCLK] - DP. oo @
o0 12 qoo—EDP_PANEL_PWR - FOP_VREEN 9 DOPC CTRLDATA| D11 oy, DP TBTSNKL DDC DATA >
(1 PD PCTRST#)
20 35 [y TBT PVR REQ L - ;‘6 PI RQA*/ GPI O77 z
4 "
3713 SMC RUNTIME SCI L o Pl RQB*/ GPI O78 % DoPB AUXNL 5 DP_TBTSNKO AUXCH C N 25 67
64 13 HDM TBTMUX FLAG - Pl RQC*/ GPI O79 5 . B6 DP_TBTSNK1 AUXCH C N
30 13 SSD_BOOT g N2 | p rQD*/ GPI O8O DDPC_AUXNL =2 qpuuggp— DP TBTSNKI AUXCH C N ey 10 25 67
==
o poPB_AUXP|_BS DP_TBTSNKO AUXCH C P 25 67
s _NC POl _PME L - DA PVEr (e o DDPC_AUXP| 20 g DP TBTSNKL AUXCHC P i 25 o7
DD PWR EN L - laPicss
HDM TBTMUX_LATCH - L1 | epios2 DoPB HPDL. B g, DP TBTSNKO HPD am =
- | o=
ENET_LOW PWR - 3| cPlosa 28
DDPX DP_TBTSNK1 HPD
AUD PVR EN D PR P - S < e =
-
AP_PCl E_DEV_WAKE - L4 | apl o83 EpP_HPD|_ D6 &= DP | NT HPD am s
- " <=
PP3V3 S5 5 1115 16 17 18 2329 34 3 57
PP3V3_S0 8218%18%128%15 17 10 26 30 36 38
Sotho i1 92130 14 057267208
R1405 1K 1 2 PM PWRBTN L
NN o wre
R1410 10K 1 2 PM BATLOW L
NN o wE
R1452 10K 1 2 PCl E WAKE L
NN o @ Ee e
R1455 10K 4 2 PM CLKRUN L
NN o e
R1460 100K > PM SLP S5 L
A AA S T T e
R1461 100K 3 \'A'A"z PM SLP S4 L 1318 29 36 37 59
R1462 100K LAAAZ S% vzow W ' PMSLP S3 L 1317 18 37 59
R1463 100K LAAAZ S% vaw W ' PMSLP SO L 13 18 37
R1464 100K LAAAA z: ﬁx N“"F z:z PM SLP SUS L 13 42 50
R1430 100K IAAAZ EDP BKLT EN 13 56
R1431 100K LAAAZ Se MW W %' EpP PANEL PWR 13 60
5% 1/ 20w M 201 = | 3
R1440 100K 1 AAAZ TBT PWR REQ L 13 26 ISYNC NMASTER=J43_M.B SYNC_DATE=02/ 20/ 201
R1441 100K . p S%  MEOW M 290 gvp RUNTIME SCI L 13 a7 CH G
R1442 100K 1mz S MEOW M 201 bV TBTMUX FLAG 13 64 P PM Pal/ X
R1443 100K LAAAL S%  uzow W 291 ssb BooT 13 30 TU<SCH NU
S Tzow W Zo1 Appl e I nc
R1445 100K 1 > ODD PWR EN L 13 64 -
R1446 100K 1mz S% oW M 201w TBTMUX LATCH 13 64 =
RI447 100K o N2 T 7T W T et Loy v o NOTI CE OF PROPRI ETARY PROPERTY:
R1448 100K . o S% MW M 201 Ayp PWR EN
N Ao e BEHERTI LI LR e 1 o e
R1449 100K 1 AN AP_PCl E DEV_WAKE 13 64 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
= Il NOT TO REPRODUCE OR COPY I T

i
v

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED
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CRI Tl CAL
PCle Port Assignnents: OM T_TABLE USB Port Assignnents:
PCI E TBT D2R N<O> F10 | perns_LO 0500 [ usB2no| AN8 USB EXTA N
o0 25 [T - _| 2 - quugp USBEXTAN ~~~ prysses
o 2 [xy_PCLE TBT D2R P<0> - F10 | peres_Lo BROYNELLULT | (opopo[ A8 8 s eaae o Bxt A (LSTFS/BS)
Th It
underbol t I ane 0 o 25 qo—POLE TBT ReD C N<0> B PEME_LO sYM 11 OF 19 Usana| ART o ExTB N
PCIE TBT R2D C P<0> c22 _“A§—® o1 65 68
89 25 (0T} - PETP5_LO use2p1| AT7 USB_EXTB P o 65 68 Ext B (LS/FS/HS)
E PCI E TBT D2R N<1> F8
- PCIE TBT D2R P<1 > e usB2ne| AR8 B BT N 2o 68
o D == - PERPS_L1 USB2P2| AP8 g USB BT P D 2 o0 BT
Thunderbolt lane 1 o 25 PCIE TBT R2D C Ne1> - B23 PETNS_ L1
o 25 (T} PCIE TBT R’D C P<1> - A23 PETP5_L1 usB2Ng|_ARLO NC USB | RN 64
usB2pP3 AT10 o g NC USB IRP o o IR
o0 25 [r>—PCLE TBT D2R N<2> - HO | pERNS L2
- |
o9 25 [y—PCLE TBT D2R P<2> - 0 | PERPS_L2 usB2na| AMLS USB TPAD N 36 64 68 Tr ackpad
AL15
Thunderbol t |ane 2 o 25 PGl E TBT R2D C N<2> o B2 s L2 USB2PAL “52° gy USB TPADP ~ meyso0e e
< - |
PCIE TBT R2D C P<2> 1
oo omPAE Bl REDC P<2> e —— |PETPS L2 UsB2Ns| AML3 TP _USB 5N Uhused
ANL3 use
o0 25 [Ty PO E TBT D2R Ne3> - 0 |PeriE L3 USB2P5 @=p_ 1P USB 5P
e 25 [Ty POLE TBT D2R P<3> - °|PERPS_L3 UsB2Ne| APLL NC_USB_CAVERAN i
2 .
Thunderbolt |ane 3 o 25 PCIE TBT R2D C N<3> - B22 PETNG_L3 usB2pe| ANLT NC USB_CAVERAP o Reserved: Canera
o0 25 (OO—PCLE TBT R2D C P<3> - A21 | petps_ L3 b
UsB2N7| ARL3 NC USB SDN o Re 4 SD (HS
50 64 20 [Ty POLE AP D2R N - L PERNE useoPr| AP13 Ll NcusssP served: SD (HS)
o0 o4 20 [y PO E AP D2R P "0 Fi1 | pepes wl L Poy
- .
Ai rPort o 20 PCIE AP R2D C N - 29 | peTng E 9 USB3 Port Assignnents:
o0 29 @E PCIE AP R2D C P o— 20 | PETP3 usBarN| 20 USB3 EXTA D2R N 55 o8
usB3RPL| 20 o,  USB3 EXTADRRP  moses
NC PCl E FW D2RN F13
. NG POIE FW D2RP > useaTNI| C33 B3 EXTA_RPD C N w0 Bxt A (S9)
. v 64 - PERP4 use3TP1| B34 . USB3 EXTA R2D C P ooy 3 o8
Reserved: irewWre o« _.NC PO E FWR2D ON - B29 PETNA
sa _NC PCIE FW R2D CP - A29 | pETP4 usB3RN2|_E18 USB3 EXTB D2R N 61 65 68
usesre2| P18 o, USB3 EXTB DPRP  crmyeres s
USB3 SD D2R N GL7
oo M2t - zgs;‘i; 32:2:; useaTnZ| B33 g usEs exTB ROD C N oo o1 o5 o Ext B (S9)
SD Card Reader o oo o == - usB3TR2| A33 USB3 EXTB ReD C P o1 65 o8
(& Ethernet if combo) o6 65 3 (OOT}—USB3 SD RPD C N o— S0 | PETNL/ USB3TAS
o0 65 o4 (OOT}—USB3 SD ReD C P o— L | PETPL/ USB3TP3
AJ10
o0 52 [y PCI E_CAVERA D2R N 15 | PERND/ USBIRNA Uﬁzsﬁ;ﬁm s PCH USB RBI AS
o0 32 [T PCl E_ CAVERA D2R P - G15 | pERP2/ USB3RP4 1:;15;;5(;&w500 AJ10 2 54nm
camera . & PCE CAVERA RZD C N B31 | perng) UsB3 TN RoVDL ANLO, o 22.6
o0 32 PCI E CAVERA R2D C P AS1 | pETP2/ USB3TPA4 RevDL AMLO, o 150w
M
, 201
NCxEL5 | RsvD 000+ / aPl oao| AL3 XDP_USB EXTA OC L 14 16 35
ch E13 | rsvD oc1+/ el oa1| ATL XDP_USB EXTB OC L 14 16 61 65
11 s _PP1VO5 SOSW PCH VOCUSB3PLL PCH PCl E_RCOVP A27 | pcl E_RCOMP oc2*/ GPl ozl A2 XDP_USB EXTC OC L 14 18 =
B27 | pai E_I REF o3 /POt A2 o, XDPUSBEXTDOCL  rmyuis
_—
R1500*
3. 01K
1%
11200
201, CRI TI CAL
PLACE NEAR=U0S00 A27 2 Samm
OM T_TABLE
U0500
BROAZIJI\ELLZ- ULT
+
Q&
SYM 7 OF 19
60 o4 27(gry—LPC AD<0> R1540 33 IAAAR LPC AD R<0> V14 | (A SVBALERT*/ GPI Q11| AN2 o POH SVBALERT L 1
09 04 37 (Bry—LPC AD<1> R1541 33 1 o S%  M2ow W 2% LPC AD R<1> - A2 || Ay P2
NN T ot - SMBOLK APZ o  SMBUS PCH QLK [T 16 19 40 56 69
o0 01 37 B> LPC AD<2> R1542 33 1/\/\/\/2 LPC AD R<2> Py LAD2 E AHL SVBUS PCH DATA
5 —
69 64 37(Ery—LPC AD<3> R1543 33 IAANZ S%  MEow M 201 pc AD R<3> — VL | LADs g SMBDATA = CBD 10 19 90 5 69
5% 1/ 20w M 201
AV12 x * AL2
o0 o4 57 (OOT}—LPC FRAME L R1544 33 AN A —or LPC FRAME R L - o LFRANE g SMLOALERT*/ GPI 060 - VO EN oD 14 54
[ smoclk ANL__ o SM. PCH 0 CLK oD ©
o 10 @om—SPL_OLK R -8 | s oK o SM.ODATAL AKL o g, SM.PCH 0 DATA CED 0 o0
1P Mg N N
SPI CSO R L Y7 = * SML1ALERT# pul | -up not provided on this
69 a6 @—‘_O\m S 7??8 SML1ALERT*/ PCHHOT* / GPI 073%@ 18 39 page, may be wire-ORed into other signals.
TP SPI_CS1 L | # i - : ired.
PSP 5L L ey SP 7?&_]5 SML1CLK_GPI O75| AU " SMBUS SMC 1 SO SCL {O 22 27 40 43 44 54 o0 73 Qtherwise, 100k pull-up to 3.3V SUS required
TP SPI_CS2 L - spi s SMLDATA/ GPI O74] A8 g, SVBUS SMC 1 SO SDA TP 22 77 40 43 44 04 60 72
o
- SPl_MOSI R A2 | spi wosi @
(1 POTI PD)
o 45 SPI_M SO A fspi_mso | euiry LG A2 g g NCCINKAK o
it
69 46 “@M SPI( IL? é (1PU 1 PD) CLiDATA&“% 64
I P
ooy SPL10S> gy Aisplics O o RTHA™ g NCOLINKRESETL o
I P
PP3V3 SUS 511 14 18 46 57 58 59 62 64
PP3V3 SUS 511 14 18 46 57 58 59 62 64
%IC MASTER=W LL J43 SYNC DATE=09/ 13/ 2013
R1580 100K LAAAZ XDP_USB EXTA OC L 14 16 35 e —
RI581 100K a2 “° V2OW W %0 xpp uss EXTB oC L 1416 61 6 PCH PCI e/ USB/ LPC/ SPI / SMBus
R1582 100K IAANZ S% Meow W 201 ypp ys EXTC OC L 1416 272V e e s
R1583 100K 1 , % MW MW 201 ypp ys EXTD OC L
NN o —7or = e Appl e I nc.
R1548 1K AAN2 SPI_|0<2> 14 46 69 S
R1549 1K IAAAZ S Meow W 200 op) | o3> 14 46 60
5%  1/20W M 201 NOTI CE OF PROPRI ETARY PROPERTY:
B too VMV oL SUBALERT L - HE ETROTLRY EAIAIER LR N s TE
R1591 100K LAAAZ WOL _EN 14 64 THE POSESSOR AGREES TO THE FOLLOW NG
J_ 5% 1/ 20W M 201 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
— Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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58 55 51 42 38

17 16 11 g s _PP1VO5 SO
64762 59

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ: H
62 64 g5 74
EPSVS S0 66 52 50 41 40 36 33 19 10 15 [TE)—PP3V3 S3
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H SSD*LPSRs;GgG;]
R1631* 'R1636 R1635* 'R1611 100K
100K § 100K 100K% 100K e
59 596 59 59 11200
1/ 20w 1/ 20w 1/ 20w 1/ 20w
o 201,
201, , 201 201, , 201 o1
X0P M8 RAMCFGD e i e qED-—X0E PO GALOTe -
XDP_M.B RAMCEGL 1516 18 16 16 15¢Ery—XOP_M.B_RAVCFGD - 22
XDP_M.B_RAMCFG2 15 16 18 AW
H TBT! EL_TBT
X0P B RAMCFGS e = e ED— M BTN S -
1 o1z 15 ¢oom}— TP MEM VDD SEL 1V5 L -
- = XDP_LPCPLUS GPI O yi
CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS o 1o 1D -
RR/FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC 16 15 @) XDP_PCH GPI Q17 T 1
a1 15 (oom—SD RESET L -
PLT RESET_ L o
10 10 10 0 [T S o 15 [ID—SMC VAKE SO L - N5
R1621! 15 [Ty TPAD SPI INT GPICR8 L - 207
-
100K ANB
TPAD USB | F EN
e e -
M
20 64 50 58 30 15 (T} SSD PYR EN -5
25 18 (OO} PCH TBT PCIE RESET L o APl
-
os 15 (oO—HDD_PVR EN -4
3 16 15, XDP N_STATE L ATS
TPAD SPI_INT_GPI Q28 L 15 5 15 (oOT}—SD_PVR EN -2
25 15 qooT—TBT_PUR EN - B8
-
1
0Rl€81 25 18 16 15 (- XDP_JTAG | SP_ TCK -
%
’%{:zuw 25 18 16 15 @ XOP JTAG ISP TDI -
20201 15 15 @I TAG TBT TS PCH - P3
TPAD SPI _INT L
015 TRy 1PAD SPI_INT L o ss 15 ¢oom}—PCH HSI O PUR EN -7
10RJ_682 2 15 (oon}TPAD SPI I F EN -8
AH4
% 15 16 1@y XDP M.B RAMCFGS -
2’642:01 64 46 15 SPI ROM USE_M.B - A
CAVERA PVR AGS
TPAD SPI_INT GPIO46 L 5 18 15 CCOT} RA EM PCH -
15 [Ty TPAD SPI I NT GPIOS6 L - AG3
15 16 15¢@ry XDP M.B RAMCEGL -8
R1639% 15 16 15Ty XOP_ M.B RANCEGR -2
100K P2
o 64 30 15 @_SSD SR EN L -
- 20 15 OOT}—AP_SOI X WAKE SEL - 4
oo SSD RESET L P
CAM PCI E RESET L NS
surupBiRER RS v -
|  R1641 K IAAAZ PCH TCO TI MER DI SABLE -2
5% 1/ 20W M 201 -
PP3V3 S5 8018012018,10,18,20 29 3 42 57
PP3V3 S3 15 16 19 33 36 40 41 58 62 64
PP3V3 SOSW SD 34 37 39 65
PP3V3_S3 15 18 19 33 36 40 41 58 62 64
PP3V3 S3RSO_CAMERA a1 a
PP3V3 SO #19°13%18" 1871018728 30 36 a8
62 64 g5 74
PP3V3_S0 §218%1%°13% 5 17 19 20 30 30 38
P— Soth0%i1 132 3" 0 85 286700700
TBTL or 3 or RR
R1610 100K i > XDP_PCH GPI O76
NN w1 we
R1614 100K ;anA 2 XDP_LPCPLUS GPI O 15 16 64
R1615 100K LAAAZ S% 12w W 201 o poH GPILOLT 15 16
5% 1/ 20W M- 201
SD_ON_M.B )
R1616 100K 1/\/\/\/2 SD RESET L X R1616 should also be stuffed if
R1617 100K IAANZ 5% 1720W M 201 gy WAKE SOl L N pl atform does not use SD card
R1618 100K LAAAZ S% 2w M 201 1pAp SpI I NT_L 15 36
R1619 100K IAANZ S% 20w M 201 7pap USB I F_EN 15 36
R1620 100K __inAn°2 Z: i:izx N“’: zz SSD PWR EN 13300 5 SSD_LPSR SO BOM option is on R1620
R1622 100K SSPW@JSD HDD PVWR EN 15 s
R1623 100K IAANZ 5% M2oW M 201 xpp SDOONN STATE CHANGE L 15 16 33
R1624 100K IAANZ S% uEow M 201 gp pwR EN 15 34
R1625 100K 1z an'2 S MEOW M 291 TRT pwR EN 15 25
R1626 100K VYV S% 20w M 201 ypp JTAG ISP TCK 15 16 18 25
R1627 100K IAANZ S% 20w M 201 ypp JTAG ISP TDI 15 16 18 25
R1628 100K 1z An'2 S MEOW M 291 j7AG TBT_TMS_PCH 15 18
R1629 100K IAANZ S% 12w M 201 poy HSI O PWR EN 15 58
R1630 100K 1 o S% VW W 201 1pap spl | F EN
NN T =T we
R1632 100K 1anA 2 SPI ROM USE_M.B 15 46 6a Stuffed R1632
R1633 100K IAANZ S MEOW M 291 CAMERA PWR EN PCH 15 18
R1634 100K IAANZ Z: i:zzx - zz TPAD SPI_INT GPIO46 L 15 No- St uf f ed R1634
NOSTUFF
R1637 100K 1anA 2 SSD SR EN L 15 30 64
R1638 100K IAANZ S% 120w M 200 Ap 501 X WAKE SEL 15 29
R1640 100K 1 o S% MW MW 201 yop EwPME L 12 16
NN T =T
R1652 10K 1 2 LPC SERI RQ
NN = oo o
R1691 100K 1 > BT_PWRRST L
NN S o
R1693 100K 1/\/\/\/2 ENET_MEDI A SENSE 15 64
R1694 100K IAANZ S% 2w M 201 ) op RO L 15 64
R1695 100K 1 p % M2OW M 201 ) op pSR EN
NN T =T e

R1650*
1K
ORI TI CAL 11200
OM T_TABLE 201,
U0500 THERMTRI P* 5280 PM THRMIRI P L
BROADVEELL- ULT - oD o7 Pul | -up/ down on chi pset support page
2Gg2 g FaN/cR 82| V2 g TBTCIOPLUGEVENT L oz Cactus Ridge: Alias to TBT_Cl O PLUG EVENT,
SYM 10 OF 19 T4 Redwood Ridge: Alias to TBT_Cl O PLUG EVENT_L,
LPC SERI RQ
BVBUSY*/ GPI O76 § SERI RQ P CBD) 15 37 64
AWLS PCH covP
PCH | _ COVP oPl
cPl o8 6 70: PLACE NEAR=UD500 AWL5 2
AF20, =
RSVDL_—2¢ NC
LAN_PHY_PWR_CTRL/ GPI O12 AB2T 'R1655
RSVDL"—25¢ NC 49.9
GPI OL5 (1PD RSMRST#) 1%
1/ 20w
GPI 016 GSPIO_Cs*/GPI 83| RO g AUDSPI CS L 15 64 L 201
aPl o7 GSPIO_CLKI GPI0B4| L6 o AUD SPI CLK 15 64
Pl 24 GsPlo_Msacrioes| N g,  AUD SPI M SO 15 64 =
g3l L o
GPI @27 (1 PD Doepsx) GSPIO_MOSI / GPI 086 L8 g AUD SPI MCSI 15 64
(1 PD PLTRST#)
G czs GSPI1_CS'/GPICB7| R g, TPAD SPI CS L oo 55 5
GPI 26 GSPI 1_CLK/ cPl og| LS - TPAD SPI_CLK oo 15 6 68
&P 6 cspi1 MsaaPi gl NV g TPAD SPI M SO am s s o
Pl 057 (o b
GSPI_Mosi /GPI 090| K2 o, TPAD SPIMCSI oo 15 % o0
aPI 58
J1
1 BT D2R
PR UARTO_RXD/ GPI 09 @=—PCH BT UART 15 64
P UARTO_TXD/ GPI 02| K3 o PCH BT UART R2D 15 64
Pl 017 UARTO_RTS*/ GPI co3| 2 @ PCH BT UART RTS L 15 6a
- Gl PCH BT UART CTS L
Pl ou8 UARTO_CTS*/ GPI 094 - 15 64
GPI 19 Ol uaRTI_RXDIGPICD| K4 o PCHUARTIRXD
o
GPI G0 &3 UART1_TXD/ GPI o1 &2 @ PCH UART1 TXD s
HSI CPC/ GPI O71 UARTL RST*/GPl 2|33 g JTAGISPTDO s
GPl 013 UART1_CTS*/ GPI a8l J4 PCH UART1 CTS L s
GPl o4 12C0_SDA GPI O P2 qu AP SOIX WAKE L am e
g 2o 12c0_sCL/GPIos| P8 g AP RESET L
GPl 045
[
[e3 PCH 12C1_SDA
a. | 2C1_SDA/ GPI - 15
F1 PCH 12CL SCL
X | 2C1_SCL/ GPI O7 - 15
GPI 010 SDI O_CLK/ GPI %4%@ 26 Pull -up on TBT page
DEVSLPO/ GPI (B3 sDoovMiGPloss| F4 g BT PWRRSTL ~~ ioryise
SDI O_POAER_EN GPI O70 “SPDDI »:CET%)TIu)GDI os6| 8 PCH STRP TOPBLK SWP L 39 Requi res connection to SMC via 1K ser
DEVSLP1/ GPI CB8 SDIODI/GPIO67| B4 g ENET MEDIASENSE ~  muses
DEVSLP2/ GPl 089 SDI O_D2/ GPI 068 o] - LCD IRQ L Yanu FERY
SPKR/ GPI 081 SDIO D3/ GPl 069 E2 g  LCD PSR EN [ 35 o0
(1 PD PLTRST#) -

(depends on TBT controller)
requires pull-down.
requires pull-up (SO0).

54mm

13 15 16 18

ies R

PP3V3_S0

74 6
36 30 26 18 17 15 13 12 11 8

59 56 45 44 43 42 41 40 39 38

6415 _AUD SPI CS L R1660 100K AN
6a 15 _AUD SPI_CLK R1661 100K 1/\/\/\/2 5%  1/20W M 201
64 15 _AUD SPI_M SO R1662 100K IAANZ 5%  1/20W M 201
s 15 _AUD_SPI_MOSI R1663 100K LAANL 5% 1720w W 201
5% 1/ 20W M 201
36 15 _TPAD SPI_CS L R1664 ATKIANN 2
68 36 15 _TPAD SPI_CLK R1665 47K LAANZ 5%  1/20W M 201
68 36 15 _TPAD SPI M SO R1666 47K IAANZ 5%  1/20W M 201
68 36 15 _TPAD SPI_NOSI R1667 ATKIAAN2 5% 1:2°W TR
S%  1/zow W 201
6a 15 _PCH BT UART 2R R1668 47K LAAAL
64 15 _PCH BT UART R2D R1669 47K IAANZ 5% 1:20w NF 201
S%  1/zow W 201
15 _PCH UART1 RXD R1672 47K 1 2
15 _PCH UART1 TXD R1673 47K 1m2 5%  1/20W W o1 4
1015 _JTAG | SP_TDO R1674 100K AN 5% TZow W 201
15 _PCH UART1 CTS L R1675 47K LAANZ 5% 1:20w M 201
S%  1zow W 201
20 15 _AP_SOI X WAKE L R1676 100K IAAAZ
5% 1/ 20W M 201
15 _PCH 1 2C1_SDA R1678 5 5« ANt
15 PCH 12C1 SCL R1I679 5 o« NN T
64 15 _PCH BT UART RTS L R1670 47K LAAAZ
64 15 _PCH BT UART CTS L R1677 AT 1 \AATE 5% 1:20w 201
5% 1720w W 201

ISYNC MASTER=W LL _J43

PCH GPI O M SC/ LPI O

Cj} Appl e I nc.
®

THE
Pi

|

1

i
v
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8 7 6 5 4 3 2 1

. - PP1! 0
Extra BPM Test poi nt s o o 12 30 17 105,315 5, PPLVDS SO Mer ged (CPU PCH) M cro2- XDP 5 51 4230 47 16,15,.5 5, _PPLVOS S
CRI Tl CAL NOTE: This is not the standard XDP pi nout. XDP
o7 o (X2 BPM L<2>  ipy XDP_CONN Use with 921-0133 Adapter Flex to o7 64 16 5 _XDP_CPU TDO R1810 51 1 2
et TP1802 support chi pset debu PLACE NEAREW500 F62 28nrm ¥V Y V5% 1/20W W 201
o7 o (CED—XDP_BPM L<3> D —————————9 J1800 PP p 9. <OP
e 171803 DFA4ORC- 60DR-0. 4V 67 64 16 6 _XDP_CPU TCK R1813 51 > 1
67 6 XDP_BPM L<4> 1R1830 PLACE NEAR=U0500 E60 28nm 5% 1/ 20W 201
@—JCETP = TP1804 150 62 /7 61
XDP_BPM L<5> TDI d TVS terminated in CPU. =
o7 ¢ D25 —— D TP1805 row N an are te
M- LF —
o7 5 [y—XDP_BPM L<6> OB TP1806 , 402 ool
o7 5 [y—XDP_BPM L<7> ’CIETP iy TP1807 57 o4 s @y—XDP_CPU PREQ L COBSEN_AQ P 10 o2 Py COBSEN _C0 CPU CFG<17> ame D
TP PG 67 61 5 (T)—XDP_CPU PRDY L OBSEN A1 — : 00 j = CBSEN Cl1 CPU CFG<16> ame
O O
o7 o [T CPU CFG<0> OBSDATA_AQ Py 195 o042 Py OBSDATA_ QD CPU CFG<8> Yan, LI
o7 6 (TR CPU CFG<1> OBSDATA_A1l Py i 00 1; Pa—y OBSDATA_C1 CPU CFG<9> Yany L
O O
o7 o ry—PU_CFG<2> CBRSDATA_A2 o=—10 01 gup CBRSDATA_C2 CPU CFG<10> ame o
67 64 6 [TR)—PU_CFG<3> CBRSDATA_A3 — :Z 00 i: — CBRSDATA_C3 CPU CFG<11> ams &
O O
67 6 XDP_BPM L<0> COBSEN B0 S 27 2l COBSEN DO CPU CFG<19> 6
™ L Gt O O G L <
o7 6 (TRy—XDP_BPM L<1> CBRSEN B1 Py : 0 0 zz Py CBSEN D1 CPU CFG<18> am e
O O
67 6 CPU CFG4> OBSDATA_BO P 2 27 oty OBSDATA DO CPU CFG<12> 6 67
™ ] Gt O O Gp - <
o7 o (I—PY OFG5> CRSDATA_B1 o=—30 012 o= CRSDATA_D1 CPU CFG<13> ame «
D e
7 ¢ [T CPU_CFG<6> COBSDATA_B2 Py 34 L —y OBSDATA_D?2 CPU CFG<14> Yany L4
xoP CPU CFG<7 _ — 0w o3 CPU CFG<15>
> CBRSDATA_B3 CRSDATA,
17 o [Ty CPU_ VCCST PVRGD R1800 1K IAAAL o7 ° D> i ®=—0 O —@=8 | Yany L4
PLACE NEAR=U0500 CB1 2 5amm 5%  1720W [ 2_|01 00
XDP 54 XDP_CPU_VCCST PWRGD PWRGDY HOOKO - 945 o032 - L TPCL K/ HOOK4. NC
57 13 OO} PM PWRBTN L R1802 0 LAANZ XDP_CPU PWRBTN L HOOK1 - 26 o - | TPCI K#/ HOOKS NC
PLACE NEAR=US000 J3 2 54mm 5%  1720W W 0201 YOG, OBS AB 22 D P VCC_0BS_CD YOP
XDP 8 CPU_PWR_DEBUG HOOK2. - 49 45 - RESET#/ HOOK6 67 XDP_CPURST_L R1805 1K 1 2 PLT RESET L 13 15 18
< - 0 0 - NN e o <
57 17 13 ¢COT}-PM PCH SYS PVRK R1804 0 IAAAZ 5a XDP_SYS PWROK HOOK3 - 4 6 o - DBR#/ HOOKZ XDP DBRESET L Floo) S04 PLACE NEAR=UD500 AG7 2 54mm
% MABW ML 402 30 o2 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page
69 56 40 19 m@_SNBUS PCH DATA SDA S 52 IoXe! St > D0 XDP_PCH TDO CIX 12 16 64 69
60 56 40 10 14 [TR)—SVBUS PCH CLK scl - 46 o042 - TRSIn XDP_TRST L
69 64 16 12 (@M} XDP_PCH TCK TCK1 - 90 o042 - 1Dl XDP_PCH TDI [OOT> 12 16 64 69
o7 6 160 o qE}—XOP_CPU TCK TCKO - L D A NG XDP_PCH TMS [T 12 16 64 50 C
o 60 00 59 XDP_PRESENT#
16 12 ¢oT}—POH JTAGX R1835 0 1 2 XDP XDP XDP L | XDP XDP
PUACE ARSI 1800 "85 28mm C1804 * ‘R1831 C1800 * 1 C1801 1 C1806 R AL,
0.1UF —/— | 3¢ 0. 1UF —— ot () —— 0. 1UF —— 0. 1UF QL84 o 0
10% —T— 10% / 10% - 10% u
53V 2 2ew 53V, , 63 , 6 DVNSLOSVK: 7 >
L eyt = 51850847 Sy e oy e
5402 a YST ”
XDP_CPU TDO
= J_ B PLACE NEAR=J1800 51 28lem[ < < e e ot o7
XDP_CPU PRESENT L R TL(
)
Q184%éL g o
DWN5LO6VK-7 >
SOT563
—
SR |o XDP. TRST_L 6 12 16 64 67
© - MAKE BASE=TRUE
XDP_CPUPCH TRST L OO © 12 16 64 o7
CRI Tl CAL XDP_CPUPCH TRST L OO © 12 16 64 o7
XDP ©
PCH XDP Signal s QlL%ggK Y-
) ) . ) : 2es 1 >
These signals do not connect to XDP connector in this architecture, only accessible
via Top-Side Probe. Nets are listed here to show XDP associ ations and to nmake cl ear CPU JTAG | SOI at | on a KT n XDP CPU TDI o 61 67
what restrictions exist on PCH GPI Gs when Top-Side Probe is used for PCH debug. PLACE NEAR=J1800 55 28nm ® < iesngd
" " PP5V_S0
PCH XDP Si gnal s Non- XDP Si gnal s N eava 55 CRITI CAL
R R XDP ©
16 15 gy XDP_M.B_RAMCFGD a® Tp1870 Q842 ~ 1 B
TP Pe DMNSLOSVK: 7 [0
o5 16 14 (OOM}—XDP_USB EXTA OC L — XDP_USB EXTA OC L I 24 16 3 N SoT563
VAKE BASESTRUE  — 1845 : o R1845
— XDP_USB _EXTB L K
65 o1 10 14 (OOT}—XDP_USB EXTB OC L S us oc ) 2 36 61 65 0. 1UF —— VeC 330 O[RT |o XDP_CPU TNVS [oom © 60 67
XDP_USB_EXTC OC L i/ u1845 o © -
1 L} D Tp1873 SR CERM 7aLvCITGR L%
TP PG EE
PP1V(
1 xR USB BXTD C L B Tp1874 50 3 17 ALL SYS PWRGD 2|a ,I> v]a XDP JTAG CPU ISQL L oz 57 05_SUS
TP P6 ™
— X N_STAT
33 16 15 (OOT}—XDP_SDCONN_STATE CHANGE L S —— DP_SDCONN STATE CHANGE L (T 35 26 33 NCxet| ne ncls s Ne NO STUFE
PCH JTAGX R1 1K 2 i
0 15 CE—X0PM.B = OB Tp1876 an o a2 e e e VWA
16 15¢gry—XOP_M.B_RAMCEGR ™ “ XDP
XDP_M.B_RAMCEG3 e P1877 69 64 16 12 _XDP_PCH TDO R1890 51 2anp
18 15@ @ PLACE NEAR=U0500 AE61 28mm 5% 1/ 20W M 201
e TP1878 xOP
60 64 16 12 _XDP_PCH TDI R1891 51 2 pap L —
25 18 16 15 [T XDP_JTAG | SP_TCK — = XDP_JTAG | SP_TCK D 15 6 18 25 PLACE NEAR=U0500 AD61 28mm 5% 1/ 20W M 201
XDP_FW PNME L e xoP
15 12 OO} OB Tp1879 69 64 16 12 _XDP_PCH TMS R1892 51 2 AAAL
XDP PCH GPI 085 TP P& E Mist not hort XDP ins together! PLACE NEAR=W0500 AD62 28mm 5% 1/ 20w M 201
e D TP1880 NOTE: Must notsho P 9 ' NO STUFF
XDP_PCH TCK. R1896 51 > i
2 ¢oo-—X0P PCH UART SSD L BT H P Tp1881 o0 o116 32 FoReE e seoEsE Zmm— V VA sz
12 XDP SSD PCIEO SEL L R1884 1K 1 2 NO STUFF
< NN w2t R1897 51 :
XDP_LPCPLUS GPI O — XDP_LPCPLUS GPI O o7 o0 a0 12 ¢ XDP e toe e 25 % Tzow W 201
64 16 15@ ARE BASESTRUE —. @ 15 16 64
15 ¢oom—XDP_PCH GPI OL7 ](WE;STP1886 =
15T XDP_PCH GPI O76 % TP1887
= TAG | SP_TDI
20 10 10 25 [y XDP JTAG 1 S TOI VAKE BASESTRIE  — XoP JTAG 1S oD oo 1o 10 20 ISYNC VASTER=W LL 143 SYNC DATE=12/ 17/ 2014 /\
Unused & M.B_RAMCFGx GPI Os have TPs. CP'J/ PO" ,ver ged XDP
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug. T G O
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug. d} Appl e Inc.
JTAG_ I SP (non-TMB) nets are aliased, do not attenpt bit-banged JTAG during PCH debug. )
. . . . NOTI CE OF PROPRI ETARY PROPERTY:
NOTE: Should force PCH GPI 047 high to ensure TBT router powered to avoid | eakage/cl anpi ng of signals. THE | NE 1O ANED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
SSD_PClI Ex_SEL_L straps are connected via 1K to common net. THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE
LPCPLUS _GPIO is aliased, do not attenpt use during PCH debug. Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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System RTC Power

Chi pset uses 24M+z crystal,

GreenCLK kept to save 1x 25MHz crystal

Source & 32kHz / 25MHz d ock

CGener at or

50 49

& 1x 32kHz crystal

46 40 38 3
8:

PCH Reset Button Menory VTT Enabl e Level -Shifter
TR RN PP3V42 G3H CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(min).
This | ook Vit Iyt rt Coi n-Cel | : VBAT (300-ohm & 10uF RC) 85 3925 39 47 13 13 32 i 5, PP3V3 SO
S 100ks & € ugly to suppo No Coin-Cell: 3.42V G3Hot (no RC) 7062 53 42 23 22 21 20 10 _PPLV2 S3
new and ol d parts. Wth G eenCLK Rev C N PP3V3 SO 62 64 65 74
pin 5 nust receive S5 power (Stuff R2042) 3420 28 18 17 16 15 13 11 8 _PP3V3 S5 R1995 8,11,12,13,15,17,18,26 3938 38
pELBBRYL 10K
Coin-Cel | & G3Hot : 3. 42V G3Hot oP o .
Coin-Cell & No G3Hot: 3.3V S5 e C1970 < R1970
No Coi n-Cel I : 3.3V 5 R1996  |220t 0.1UF —— VveC 30K TPS51916 | (leak) = +/- 1uA
: : 0 T u1970 1/ 20w Vih(min) = 1.8V
XDP_DBRESET L 2 o PM SYSRST L iov
G eenCLK 25MHz Power 1o _PP3V3 S5RS3RS0_SYSCLKGEN No bypass necessary 67 10 D> VYV O StUer CBD 13 37 04 SR cer 2 ranpicre L 33uW when driven- | ow
Mist be powered if any VDDIOis povered. e 'R1997 * > CPU VEWTT PVR EN LSVDDO 2la T3S 4 MVEWTT PVR EN 175
5% 0 I/ MAKE BASE RUE
CAM XTAL Power 31 _PP1V2 CAM XTALPCI EVDD o » 9 ?‘/VOIGW NCx—L|NC Nd 5 % NC MEMVTT PVWR EN 17 53
TBT XTAL Power 64 62 26 25 18 _PP3V3 TBTLC 9 § VBAT and +V3.3A are MELF G\D
internally ORed to 2;‘0; PART_SYS RESET e
§ create VDD RTC_OUT. y
C1924 ¢ C1922 1 C1902 =
0. 1UF —— 0. 1UF — U1900 +V3. 3A shoul d be first
T 18 3 P avai | abl e ~3. 3V power £
2 2 2 —
TR oy TR oy aa01 TN to reduce VBAT draw. =
CRI TI CAL
PP5V
ulvioe 25MA a2 768K 22 PCH CLK32K RTCXL . 62 61 50 58 56 52 51 45 %2 36 _PP5V SO
L cKPLUS WAIVEPerermzawj_ o Ivi £ 25m B \R1920
C1905 = 14 Vi OE_25M C 25M ALy 1
e R1905 vl SYSGLK CLKIEM CAVERA e PCH ME Di sable Strap 100K
2|1 6o SYSCLK CLK25M X2 1 2 ss SYSCLK CLK25M X2 R U 7] 25M 15 SYSCLK _CLK25M TBT 25 69 azow
o= A G 1° g SYSCLK QLKZSM BT (oon
1 % NO STUFF - X1 PPVRTC_G3H 012 13 62 08 ® 220
5% 1/ 20W - 920
28y ~ ORITICAL I 'R1906 VOUT| L g 4 For SB RTC Pover QL g o SPI_DESCR! PTOR OVERRI DE_LS5V.
AN 0301 - DVNSLOBVK: 7 S[ [0
0201 Y1905 M G\D THRM SRz x
NC 25. 000MHZ- 12PF- 20PPM /50w —"\ PAD 1 C1910 se 11 s _PP1V5_SOSW AUDI O HDA
C1906 M3 2%z swm % NEBE -4 1F L o3 Jo SPI_DESCRI PTOR OVERRI DE
12PF 2 Zom, = <
1]]2 o SYSCLK CLK25M X1 2 xR "
L,L NOTE: 30 PPMor better required for RTC accuracy 920 Dle
= 257 DMNBLOGVK- 7 | |—4
DZ?}A b SOT563 '4-
— VER 3 —
17 12 _NC_RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 12 17 “
PCH 24MHz Crystal P BASETRE T @ 2[* sk . =
C1915 I PD = 9- 50k
6. 8PF R1815 +7 [y SPL_DESCRI PTOR OVERRI DE L 1
1|2 o PCH CLK24M XTALOUT_R 1 2 o PCH CLK24M XTALQUT am = )
| CRI TI CAL 500 PCH uses HDA SDO as a power-up strap. |If low, ME functions nornally.
AT Y1915 20w N If high, ME is disabled. This allows for full re-flashing of SPI ROM
201 NCX 24, 00OM-Z- 20PPM 6PF 0201 5\]/]916 SMC controls strap enable to allowin-field control of strap setting.
. 2 V pul | - I ircui 3 1 f HDA vol .
NCX NC 2 0% 50MM ML ?%zuw Q1920 & 5V pu up allows circuit to work regardl ess o vol t age
C1916 o v
6. 8PF 2
1]z PCH_CLK24M XTALI N oD =
L o VCCST (1.05V SO) PWRGD
- DCZDU?L
PP3V3 S5
PCH 24M‘|Z QJt put S 3429 28 18 17 16 15 13 11 8, PP1V0O5_S0 8,811 15 16 38 42 51 55 58 59
— LPC CLK24M SMNC
I o C1930 crmea  |'R1931
LPC CLK24M SMC R 1 2 LPC CLK24M SMC 10K
° v D PUACE NEARU0500 s 5 T~ V.Y o e 0. 18 —— U1930 s
oo 19 o o
v XSR CERM of  sorsor "
201 0201 v 2
so a7 17 16 _ALL_SYS PWRGD 2|a 4 CPU_VCCST PWRGD oo ©
50 57 18 13 (TNy—BM SLP_S3 L 1l
sINC
NCX— o
E
PCH PWROK CGenerati on S
50 49 46 40 38 37 36 35 30 17 _PP3VA2 G3H — oo s 7
85 84 82 61 56 PM_PCH oo 2 17
NAKE BASE=TRUE
74 65 64 62 61 BYPASS=U1950 5MV
SRR B S 1 C1950
0. 1UF
1 10
518 nglie 2 3% cerw NO STUFF W: Do we need this?
s R1963°| |*R1960
11200 5
201 = s% 5%
2 7ALVC2Q08GT/ S505 1/ 2%\/ :4:20\/»/ CKPLUS WAI VE=UNCONNECTED PI NS
F 8
NO STUF G D ALL SYS PWRGD irx SOT833 0201 ; , 0201 o 7aLvCzGBGT! S50
R1951 U1950)7 PM SO PGOOD 5 SoT833 R1962 ISYNC MASTER=J43 M.B1 SYNC _DATE=01/09/ 2013
e A
e IARA 2 CPUR PGOD R 2| " os NO STUFF U1950)3__ SYS PWROK R IARS 2 PM POH SYS PYRK o 5 1697
RUE 1 6
s e CPU VR READY 120w 2 R1961 08 120w
3 100K P M
0201 5% 201
1/ 20w
= "

38 37

201

27 20 [TE)—SMC DELAYED PVRGD

7

Chi pset Support

d} Appl e I nc.
®

T RTE—
<SCH_NUM-| D

THE_| NEFORMATI ON_CONTAI NED
PRGPRI ETARY PROPERTY.

OF AP

NOTI CE OF PROPRI ETARY PROPERTY:

HEREI N | S THE
PLE | NC.

<E4LABEL>

THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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quweay
SN
ey

Pt
oanrng

. GreenCLK 25MHz Power DDC Pul | - Ups
Pl at f or m Reset Connecti ons .
NO STUFF 2.2k pull-ups are required by PCH
to indicate active display interface.
Unbuf f er ed R2040 -
o4 62 50 41 40 36 33 19 15 _PP3V3 S3 1/\/(\)/\/2 —  PP3V3 SSRS3RSO SYSCLKGEN e DP++ spec violation, should remove!
M 74 65 64 62 61
R 5w PP3V3 SSRSSRSO_SYSCLKGEN e BRBE L BRSSO
MY AR e 1
. F F
N NO STUFF R e “ro020'| |'re0za “eo022| |reoza
PCA9557D RESET L
AANA {ooD R2041 5 <hou red 1 2.2K 2.2K 2.2K 2. 2K
%
S i n BEEEE PPAVE SO : 2 Re041/2 should be stuffed for = 25w 0w 25w 0w
M 59 56 45 44 43 42 41 40 39 38 GreekCLK A or B depending on S2 rail M M M M D
0201 5% 201, , 201 201, , 201
1/ 20w
M
s 61 02 61 o . 0201 R2042 shoul d be stuffed for GreenCLK C 28 18 13 _DP_TBTSNKO DDC CLK
149 32 §°_PP3V3 SO Scrub for Layout Optim zation 26 15 13 _DP_TBTSNKO DDC DATA
S 38 41 35
e d R2842 18 13 _DP_TBTSNK1 DDC CLK
s CNSMTI\/%@B Buffere 5429 23 18 17 36 13 13 13 3,-PP3V3 S5 1 2 16 13 _DP_TBTSNK1 DDC DATA
1 SC70 He R2872 L TBTSNK1_DDC is pul l ed-up just to indicate that
w2071 K o PLT RST BUF L LAAA2 SMC LRESET L oo kA DP port is used. No DDC on this port, AUX-only.
5%
N 1/5£w NOTE: Only DDC DATA is sensed by PCH, so
3 R2070 0201 R2088 DDC_CLK pul | -ups are unstuffed.
1 c2071 190K ) BKLT PLT RST
RS 220w L Z L o s
10% 5%
2 22 cenm . NOSTUEF v 20w : | . Thunder bolt Pul | - up/ downs
RO8Y Redwood Ri dge JTAG | sol ati on -
1 2 CAM PCI E RESET L 18 93 %2 9 81 _PP3V3 SO
NN oD s 3 i ice- 33 8328841347453 5
J__ ﬂsgg.w TB—IIVLCICE:IT be on when SO II N kOH’ tandR';” cre versa CR TBT_G2SX_BI DI R, requires 100k pull-up to SUS
= N solation ensures no |eakage to RR or PG RR/FR DPHDM MUX_SEL_TBT, requires 100k pul | -up to TBTLC (on TBT page) .
0201 R2015
PP3V3 TBTLC 100K
PCH TBT PClE RESET L — PCH TBT PClE RESET L 64 62 26 25 17
25 18 15 E TAKE BASESTRUE — @ 15 18 25 _ 1/ Zg:lm\/
1 201,
“eRBEBERY AR reo61!| | <2060 R2062 o
A 100K 0. 1UF 5% 25 18 15y HOM TBTMIX_SEL TBT — IRE HDM TBTMUX SEL TBT Va: o SR
BYPASS=U2030 3mm LSk S v u 20w —
C2030 * (s prad Vi , 201 Fal con Ridge PLUG EVENT is active-low, always driven (pull-up)
0. 1F —— e U2060 am m
100 —— 25 18 15 TBT OO PLUG EVENT L — IRE TBT OO PLUG EVENT L 15 18 25
X5R cmi. 2 = 74';(\3/%%?)7 SO pull-up on PCH page —
0201 NOSTUFE F RR To PCH
1 CRITI CAL rom 25 [TRy-—LTAG TBT TDO 1l1A & 1iYle JTAG | SP_TDO oo s Required for unused second TBT port C
s 74LVC1C08 From PCH 15 (Ty-—LTAG TBT_TNVB_PCH 3loA & 2Y| 4 JTAG TBT_TMS oo 2 To RR 25 TBT_B. EL
59 57 36 29 18 13 [TNy—PM SLP $4 L 2 \Smg’ SO pul | -up on PCH page G0 25 DP_TBTPB HPD
U2030 &4 CAMERA PWR _EN oo o o 25 (00T} TBT B CONFI &2 RC
15 [Ty CAMERA_PWR_EN_PCH 1 08 25 TBT B CONFI GL_BUF
ms - 25 _TBT B LSRX
INe = R2016'| |'R2017 R2018'| |'R2019 '‘R2014
= . . . - 1 10K 10K 10K 10K 10K
NOTE: Solution shown is for LPT-LP. CQher PCHs may require isolation on TCK 5% 5% 5% 5% 5%
. N 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
and TDI as well for PCH glitch-prevention. M M M M M
201, , 201 201, , 201 , 201
R2830 NOTE: This reference schematic assumes PCH JTAG GPIGs are only used for
1 2 Thunderbolt. |If other ASIC JTAG signals are wired into these GPIGs
i different isolation techniques will likely be necessary. =
obb Power State Debug LEDs .
DBGLED TBT Aliases
(For devel opnent only)
5 38 R2094
i PP3V3 S5 0 MAKE BASE
2 34 1 o PP3V3 S5 DBGLED . . . 26 18 13 [Ty DP_TBTSNKO DDC COLK RE _ — DP_TBTSNKO DDC CLK oo 13 1 2
PLACE SIDE=BOTTOM 5% M N NEGK W BTH-0 35 M4 28 18 13y DP_TBTSNKO_DDC DATA e  — DP_TBTSNKO_DDC DATA G
1asw VOLTAGE=3 3V e
402 BASE
25 15 13 (OOT}—DP_TBTSNKL_HPD — mE DP_TBTSNK1 HPD ) 55 18 2
DEGLED DEGLED DEGLED DEGLED DEGLED (D _=DP TBTS\KL M. C P<3..0> — me DP TBTSNKL M. C P<3..0> oD ¢ s o
RQOZQOE RQOZQOZI‘; RQOZ%?( R20290§ RQOZQOE Pin N61 needs a TP for Power to performiFDI M test =2 TBTSNK1I M. C N<3..0> — IRE DP TBTSNK1I M. C N<3..0> oo 5 25 67
5% 5% 5% 5% 5% Renaning the pins N61 and P61 to renpve automatic diffpari property o7 25 18 136y O TBTSNK1 AUXCH C P — ImE DP TBTSNK1 AUXCH C P CED 310 2
29w 20w 20w 200 20w 67 25 18 13, DP_TBTSNK1_AUXCH C N — RE DP_TBTSNK1_AUXCH C N 13 18 25|
D> = <D i
1, 212 212 21, 212 10 0 _TP_CPU RSVDN61 — TP_CPU RSVDN61 o 1 10 15 [gy—DP_TBTSNK1 DDC CLK — e DP_TBTSNK1 DDC CLK 13 18 B
— MAKE BASE=TRUE —
DBGLED DBGLED DBGLED DBGLED DP_TBTSNK1 DATA — DP_TBTSNK1 DATA
S5 S4 DBGLED S3 S01 3 S0 o5 _TP_CPU RSVDP61 _ TP CPU RSVDP61 5 18 18 13CHY L S| DDC : - — IRE - S| DDC 13 18
— MAKE BASE=TRUE Singl e-port TBT inplenentation does not require DDC Crossbar
DBGLED A DBGLED A DBGLED A DBGLED A DBGLED
D2090 D2091 D2092 D2093 D2095
N areen 56MD 2 2 65V GREEN 56MCD 2MA 2 65V GREEN 56MCD 2MA 2 65V N Green 56MD 20 2 65V GREEN 56MCD 2MA 2 65V
LTQoG sm N LTQHOG SM N LTQHOG SM N LTQHIG SM N LTQHOG SM 25 18 16 15 XDP_JTAG | SP_TCK — XDP_JTAG I SP_TCK oo 15 15 1
- - - - =, — 25
© S PARTEss v © S pARTosTEY o © S PARTESs o ¢ S PARTIS0 S N © S PARTESS o 25 19 16 15 [Ty XDP_JTAG | SP_TDI = XDP_JTAG | SP TDI oo 33 10 10
DBGLED S4 D DBGLED S3 D DBGLED S0I3 D DBGLED SO D
= DBGLED DBGLED DBGLED DBG :
- = No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
090 ple 090 pls (?091 Dle 091 pls
DWNSLO6VK- 7 [ DWNSLO6VK-7 | |—a DWNSLO6VK- 7 =4 DWNSLO6VK-7 | |—
SOT563 SOT563 SOT563 SOT563
v | v | v |1 et IS RAM Confi guration Str
- - - b gurati o aps PP3V3 SUS 5 11 14 46 57 58 59 62 64
2[G™7 sty 5|[G™ Sl; 2[G™ sty 5|G” Sl7 Pul | -downs for chip-down RAM systens -
16 15 XDP_M.B RAMCFGD
L = XDP_M.B_RAMCFGL *
59 58 28 S4 PR EN 16 15 R2010
PM SLP S4 L 16 15 XDP_M.B RANCFG2 100K
59 37 36 29 18 13 16 15 XDP_M.B RAMCFG3 320w
59 37 17 13 PM SLP S3 L H
PM SLP SO L RAMCFG3: L RAMCFG2: L | RAMCFGL: L RAMCFGO: L , 201
a7 13
o R2050* R2051* R2052* R2053"
10K 10K 10K 10K 39 14 1ALERT L
5% 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
M M M M
201, 201, 201, 201,
= SYNC DATE=01/ 17/ 2013 A
LPDDR3 Al i r ; ;
as Support Proj ect Chi pset Support
TP _CPU MEM RESET L — TP CPU MEM RESET L S NI
e I = TAKE BASETRUE o Appl e Inc CH_NUM>
16 15 (TE)—TP_MEM VDD SEL 1V5 L — TP MEM VDD SEL 1V5 L 15 18 p :
— WAKE BASE=TRUE ®
PPOV6_S3 MEM VREFDQ A — PPOV6_S3 MEM VREFDQ A
e =TE BASETRE VOLTAGES0 6V W zom e NOTI CE OF PROPRI ETARY PROPERTY:
70 21 20 19 15 _PPOV6 S3 MEM VREFCA A — PPOV6_S3_MEM VREFCA A 18 19 20 21 70 THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
B e gl iy scit gl e
PPOV6_S3 MEM VREFDQ B — PPOV6_S3 MEM VREFDQ B
70 23 22 19 18 DQ =_FPPovE 53 1 QB 18 19 22 23 70 | : L%N?BNQQLN THS g?:lc,ll\'fl;ﬂ" |TN CONFI DENCE 20 OF 121
PPOV6 S3 MEM VREFCA B — PPOV6_S3 MEM VREFCA B RODUCE
70 23 22 19 18 =Tk BASESTRE VOLTAGE=0 6V 18 19 22 23 70 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Page Not es

Power

aliases required by this page:
- =PP3V3_S3_VREFMRGN
- =PPDDR_S3_NMEMVREF

Si gnal

aliases required by this page:
= 2C_VREFDACS_SCL

- =1 2C_VREFDACS_SDA

- =1 2C_PCA9557D_SCL

- =1 2C_PCA9557D_SDA

CPU- Based Mar gi ni ng

CPU_MEM VREFDQ A | SOL

- DDRVREF_DAC -

BOM options provided by this page:

Stuffs DAC margining circuit.

DAC sets vol tage |evel,

DAC- Based

VRef

D vi ders

PP1V2 S3

17 20 21 22 23 42 53 62 7

18 20 21 70

18 22 23 70

Mar gi ni ng

PCA9557 & FETs enabl e outputs

<

It
o, F

CPU MEM VREFCA B | SOL

18 20 21 70

PLACE NEAR=QR220 3 2nm

+ C2260

8. 2K
1%
1/ 20w

201,

FETs for CPU isolation during DAC nmarginin DDRVREF_DAC EN RC's to avoid drain glitches Al ways used, regardl ess
g g ]
- CRITI CAL R122%5 May not be necessary due to C22x0 ® CRI T| IQA[L)AC of margining option. ’ngzszj_
N v Q220 LS9 . VREFMRGN DO A EN RC . ~ @ 25 i
O 1% DWN5LOBVK- 7 DDRVREF_DAC e DDRVREF_DAC C; I ¥ DWN5LO6VK- 7 :; iow
%® sors63 R2201* x C2225 : Sorees Re223 2 B ace nerr-co220 6 3m
o TBTo 100K 0.1UF o T8 o ) 2 PPOV6_S3_MEM VREFDQ A
7 [r>—CPU_DI MVA VREFDO ED 0% S N LINE W GTH=0 3 tm
2 |3 1/ 20 2 l_u_] PLACE NEARER2221 2 1mm M N NECK W DTH=0 2 mm
cer 6R 10w
201, 0201 Q@225 pin 6: » R2222%
NEAR= . 2K
= PLAcE @220 6 2 S4mm PLACE NEAR=QR220 6 2nm 8 1%
= 1 C2220 20w
«» CRITICAL L 5 0220F 201,
~ x @260 CPU MEM VREFDQ B | SOL Loz, p
O] |5 DWNSLO6VK- 7 DDRVREF_DAC 2 Sencerm R2220
- ! 0201
E3 sors63 R2245 © DDR\CH/F%%AC MEM VREFDO A RC AN 241
. 2K
 [m>—CPU DI M/B VREFDOQ o TFTe L A00K . VREFMRGN DO B EN RC . ~ 65 T %
= - 1/ 20W
= REF_DAC e DDRVREF_DAC C;E e 0oVIcT 2% = i
. : . R2202% e C2245 + SOTs63 R212043 2 "PLACE NEAR=QR260 6 3nm
NOTE: CPU DAC out put step sizes: 100K 0. 1UF » TKTO . ) PPOV6 S3 MEM VREFDO B
o GV ETE N s e L, F % PLACE esrerzan 2 1 W NS WERES 2
- m
DDR3L (1.35V) 6.99nV per step « CRITICAL x Foror @265 pin 6: e R224;m’
2. 271 2 :
LPDDR3 (1.2V) ?.??7nV per step © % @220 e @260 6 2 Samm 201 & oK
O] |5 DWN5LO6VK- 7 = & PLACE NEAR=QR260 6 2mm e
% SOT563 = 1. C2240
'— 0. 022UF 201,
T O CPU DI MM VREFCA ? TKTD CPU _MEM VREFCA A | SOL _230"3/:/ p
< Mg DDRVREF_DAC * g R2240
NOTE: CPU has single output for - 24 1
VREFCA.  Split into two R1202035 o DR MEM VREEDO B_RC AR ) E;FV222K61
signals for independent DAC 1 2 VREFMRGN CA A EN RC o © g Q2225 1% 9%
O 1% DWNSLOBVK- 7 1 20w £ 11 200
mar gi ni ng support. \Wen CRI TI CAL DDRVREF_DAC 5% DDRVREF_DAC > =
9 9 supp ® — 1720w = % SOT563 R2263 201 201
DAC nar gi ni ng VREFCA ensure . x Q260 R2215* e C2265 * o 2 "PLACE NEAR=QR220 3 3mm
VREFMRGN_CPU_EN is | ow V] < DVNSLO6VK- 7 100K 0. 18 o T8 Te 1 2 MPNP?IVNGE v%smmgw; VREFCA A
5%
to renove short due to CPU. k3 SOT563 20w cervaR 2 ¥ I_u_l” o PLACE NEAR=R2261 2 1mm M N NECK W DTH-0 2 mm
2 201, 0201 » R2262°
|
2

18 22 23 70

and di sables margining after platformreset. DDRVREF_DAC R2260
mT R2285 o DRy bac MEM VREFCA A RC 2R, R2281
R2218 100K 65 g 8. 2K
% 7 13 10 33 PPOV S3 2 o L 2 VREFMRGN CA B EN RC . o & S e
oxT, PP3V3 S3 VREFMRGN DAC . DDRVREF_DAC e DDRVREF_DAC Oi i > EXVI\ESIEgGG\;K-7 i = mo
Noe M N NEGK W DTH-G 3 mm R2207* i C2285 E R212083 PLACE NEAR=R260 3 3mm
N Vel Thcesa 5V REF DAC o M Eoh 20 0. 1UF ol T8 To . 2 PPOV6 S3 MEM VREFCA B
“” C2200 | | c2201” o % S M ¢ T CRe BT S
1/ 200 e oRE o PLACE NEAR=R2281 2 1mm M N NECK WDTH=0 2 mm
2. 22%50 p— 2 3tUF 201, 0201 ;& R22821
o 8. 2K
B iy = - K
o DDRVREF_DAC 1L (Al 4 Rs) 1 2280 20w
VDD R2226- . OZKDERVREF_DAC i B yyiet ey 201,
SMBUS PCH CLK 1 VREFMRGN DQ A . 1 2 VREFMRGN DQ A RDI V. i : T lo%
56 40 19 16 14 [TRHY—=N SCL UQ%E%S) VOUT, NN\ e o 2 T R22x6 pin 2 .
56 40 19 16 11 SMBUS PCH DATA 1SDA X vourglz VREFVRGN DO B R2246 4.02K 1 ana 2 VREFVRGN DO B RDIV PLACE NEATEQR22S 1 2 S4mm 0201 R2280
BCEO—= 5 T 120w W 501 PLACE NEAR=QR265 1 2 54mm VEM VREECA B RC L 249,
9A0 g voutd4 VREFMRGN CA AB R2266 _4.02K iz ,2  VREEVRGN CA A RDIV PLACE NEAR=QR22S 4 2 54mm ’\/1\'/{\/—0
1% 1/ 20W M 201
Addr =0x98( WR) / 0x99( RD) 1y vourals VREFNRGN NEMVREG I R2286  4.02K_1n\n 2 VREFMRGN CA B ROV PLACE NEAR=GR265 4 2 54mm waow L
1% 1/ 20W M 201 201
GND
% NOTE: MEWREG and SPARE share a
DAC out put, cannot enable
both at the sane tine!
£ PP3V3_S3 15 18 19 33 36 40 41 58 62 64
P CRITICAL
REF_DAC DDRVREF_DAC
CRI TI CAL C2205 .
DDRVREF_DAC 1 0. 1UF
C2202 * £| DORVREF_DAC R2200 S DDRVREF_DAC
100K 2 -
0. 1UF —— vcc CERM XGR
o o T
ceRM SR 2 PCA9E57 201, VREFMRGN NVEMVREG BUF LA AN 2 DORREG FB oo
N POLE VREFMRGN CPU EN L6 PLACE NEARSRT41S 2 1mm
3|0 pal7 VREFMRGN DQ A EN o
Addr =0x30( WR) / 0x31( RD) 4aL p2lo VREFMRGN DO B EN
s5|a2 p3l.10 VREFMRGN CA A EN
P4l 11 VREFMRGN CA B _EN
P5| 12 VREFMRGN MEMVREG EN
69 56 40 19 16 14 SMBUS PCH CLK scL P6| 13 VREFMRGN SPARE EN DDRVREF_DAC DDRVREF_DAC
69 56 40 19 16 1Py SVBUS PCH DATA 2| SDA P74 s NG R2213*
THRM RESET* (15 100K " 8L u2204
PAD GND 120w — VA Muzss
RST* on 'platformreset’ so that system i ® 201, A VREFNMRGN SPARE BUF
wat chdog wi I'| di sabl e margining. ™ " DDRVREF_DAC
= + 1
NOTE: Margining will be disabled across all T 55217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: 5w
1 (TR PCA9557D RESET L CKPLUS_WAI VE=unconnect ed_pi ns e
DDRVREF_DAC 2
R2212*
100K =
5%
120w
MEM A VREF DQ | MEM B VREF DQ MEM A VREF CA | MEM B VREF CA MEM VREG 2§§
2 SYNC MASTER=J41_M.B
DAC Channel : A B c c o & T DDR3 VREF MARG NI NG
PCAY557D Pi n: 1 2 3 4 5 = e
NOTE: LPDDR3 assumes TPS51916 supply with 28.7k/57.6k di vider Y
LPDDR3 (1.2 DDR3L (1. LPDDR3 (1.2 DDR3L (1.35
( V) (1.35V) ( V) ( V) DDR3L assumes TPS51916 supply with 19.6k/57. 6k divider Appl e I nc.
Noni nal val ue 0. 600V (DAC. Ox2E.5) 0.675V (DAC. 0x34) 1.200V (DAC: 0x5D) 1.343V (DAC. 0x68) ®
Mar gi ned target: 0. 300V - 0.900V (+/ - 300mV) 0.337V - 1.013V (+/ - 337.5mV) 0. 800V - 1.600V (+/ - 400mV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
DAC range: 0.000V - 1.199V (0x00 - 0x5D) 0. 000V - 1.354V (0x00 - 0x69) 0. 000V - 2.397V (0x00 - OxBA) 0. 000V - 2.694V (0x00 - 0xD1) Fr*ﬁg:slcggég&PAG:{EgngTprpkang;"m
. - .= - .= F— .= R o= | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE
VRef current: +73uA 73uA  ( sour ced) +82uA 82uA ( sour ced) +21uA 21uA ( sour ced) +25uA 25uA ( sour ced) 'l NOT TO REP ROPY I T
. 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
DAC step size: 6.36nV / step @ output 6.36nV / step @ output 4.28nV / step @ output 3.53nmV / step @ output |V ALL R GHTS RESERVED

SYNC DATE:O%/ 12/ 2013
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LPDDR3 CHANNEL A (0-31)

U2300
LPDDR3- 16GB
FBGA
70 63 24 MVEM A CAA<O> R _|cao (1 &F 2 DQo| P2 =MEM A DQ<0> - 625723 22 21 20
162 Ry MEMA CAA1> g P lcar 8 DQL| M =MEM A DO<1> o
70 63 24 MEM A CAA<2> N2 |ca2 § DQ| MO =MEM A 2> 63
70 63 24 (TR)—NEM A CAA<3> - ™ |ca3 2 DQa| Mt =MNEM A 3> 63
70 63 24 MEM A CAA<4> M |lcad P DQy| M =MEM A 4> 63
70 63 24 (T MEM A CAA<5> * F3 |cas e DB =MEM A 5> 63
70 63 24 7 M A \<6> =3 (oY) é DQs [ Mo =MEM A > 63
70 63 24 MEM A CAA<7> B |ca7 DQ7| Mt =MEM A 7> 63
70 63 24 [T MEM A CAA<8> e 2 |cas DQg| Fit =MEM A 8> 63
70632 (TR)—MEMA CAA<O> g @ ICA9 DQo| F20 =MVEM A > o3
il =MNEM A 10>
MEM A CKE<1> K4 = 63
70 24 7 (TR M A CKE<1> e |CKEL CRI TI CA pQL2| =MEM A 12> 63
70 24 7 MEM A CLK P<0> B ek T DQ13| F0 =MEM A 13> 63
70 24 7 (TR MEM A CLK N<O> e J2 |lck_C DQL4| B0 =MEM A 14> 63
oo =MNEM A 15>
7021217 MEM A CS L<0> “jcso* ﬁz 8 —MEM A 16> >
MEM A CS L<1> L4 * = o3
a7 MN—MEMACS L<l> g  MACST DQL7LT® =MEM A 17> 63
8 |pvD DQL8| 10 =MNEM A 18> 63
< |pwvi DQ1gf T =MEM A 19> 63
P8 |ove Dol R =MEM A 20> 63
= % _|pve DQR1| R =MEM A 21> 3
RIG =MEM A 22>
5 DR2 o3
70 63 24 21 7 @M‘—JW pep3| Rt NEM A 23> [
DQR4| Gt =MEM A 24> bos
DQR5| 0 =MEM A 25> -
D6l =@ =MEM A 26> 63
DR7[ = =MEM A 27> 63
DQeg| Bl =MVEM A_DQ<28> o2
DQro| BLo =MEM A 29> 63
[ploclo] I =MEM A 30> 63
DQB1| B8 =MEM A 1> 63 70 62 53 42 23 22 21 20 19 17
DQS0_C| L1t =MVEM A N<O> 63
DQs1_c| &t =MEM A N<1> 63
DQs2_c| Pt =MEM A N<2> 63
DQS3_C| Pt =MEM A N<3> 63
Daso_T| 110 —NEM A P<0> o 70 62 53 42 23 22 21 20 19 17
DQs1_T| &0 =MEM A P<1> 63
DQs2_T| P10 =MVEM A P<2> 63
DQS3_T| Bt =MEM A P<3> 63
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 o o
+ C2300 + C2301 + C2302 + C2303 1 C2304 + C2305 + C2306 + C2307
0. 1UF 0. 1UF — 1UF — 1UF — 1UF —— 1UF —— 10UF 10UF
10% 109% —— 10% —— 10% —— 10% —— 10% —T— 20% 20%
16V 16V 1oV 1oV 1oV 1oV 25V 25V
2 X5R CERM 2 XSR CERM 2 R 2 xR 2 xR 2 xR 2 X5R CERM 2 X5R CERM
0201 0201 402 402 402 402 0603 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 ° =
+ C2320 +C2321 + C2322 + C2323 t C2324
1UF —— 1UF —— 1UF —— 10UF 10UF
10% —— 10% —— 10% —— 20% 20%
1oV 1oV 1oV 25V 25V
2 ¥R 2 xsR 2 ¥R 2 X5R CERM 2 X5R CERM
202 402 402 0603 0603
70 62 53 42 23 22 21 20 19 17 _PPLV2_S3 . =
PLACEMENT_NOTE:
+ C2310 1 C2311 + C2312 -
1UF —— 1UF 10UF
) v _j v T8 10uF caps are shared between DRAM
ey ey ot CERM Distribute evenly.
62 57 23 22 21 20 _PP1V8_S3 R =
+ C2330 + C2331 + C2332 + C2333
1UF —— 1UF —— 10UF 10UF
10% - 10% —T— 20% 20%
1oV 1oV 25V 25V
2 ¥R 2 R 2 XsR CERM 2 X5R CERM
402 402 0603 0603

PP1V8 S3

PP1V2 S3

3|&[2(5

&

§

PP1V2_S3

PP1V2 S3

U2300
LPDDR3- 16GB
FBGA
(2 OF 2)
w
8
£
g
&
VDDL
P
o
w
OM T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

VSS|

VSSCA|

VSsQ

T2

T3

T4

TS5

ISYNC MASTER=J41 M.B
TTILE
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LPDDR3 CHANNEL A (32-63)

U2400
LPDDR3- 16GB
FBGA
70632 MEM A CAB<0> 2 lcro (12 DQ| 72 =MEM A DO<32> o o2 57 23 22 21 20 _PPLV8 S3 ~
oo I MEMA CAB<> g P lom 3 paLl e =MEM A DO<33> o e
70 63 24 MEM A CAB<2> N2 |caz g' pQe| Mo —VEM A 34> o 25
706320 (TR)—MEMA CAB<3> g ™ IcA3 3 D[ Mt =MEM A 35> 63 6
70 63 24 MEM A CAB<4> M |caa o D | e =NEM A 36> 02 ALO
70 63 24 MEM A CAB<5> 3 lcas g DB =MEM A DQ<37> o )
70 63 24 7 M A_CAB<6> £ |cas é pQs| Mo _NEM A N o "
70 63 24 MEM A CAB<7> £ |ca7 D7 | ML —VEM A 30> - =
70 63 24 (TR MEM A CAB<8> » o2 |cag DQBl_Fit =NEM A 40> o U
70 63 24 TR MEM A_CAB<9> > < lcag DQO| F1o =VEM A 41> s uLo
F9 =|
7027 MEM A CKE<2> © IcKEO QM T_TABLE o SIEMA DoaZe « 70 62 53 42 20 22 21 20 19 17 _PPLV2_S3 s
MEM A CKE<3> @ |oker DQL1 =MEM A DO=A3> 5 o
R ) o — CRI TI CAL DQL2| E1L @=p=VEM A DO<4d> D - —
70 24 7 MEM A CLK P<1> 3 ek T DQL3| ELO VEM A 33> L6 0 =
02T (M—MMA CLK Nel> g P ICKC DQL4| & @mp— =VEM A DO<46> D = =
70 24 20 7 MEM A CS 1<0> 13150 DQL5 : :Em 2 Z;: 0 =
nun EDMMAGS LS o e T <= W= S = O -
Fo  qugp—=MEM A DO<49> e~y -
8 |pvD DQL8| 120 @@= =VEM A DO<50> D —
l = _|ov DQ1gf T =MEM A 51> 63 —
Pe_|Dve DQRo| 8 g =NVEM A DO<52> O = o
= % _|ove D1l =MEM A 53> - -
MEM A ODT<0> 8 D2l 0 =MEM A DO<54> o <
063 20 20 7 (TN MEMA CDT<0> g —JOOT pepal| Rt “VEM A 555 - =
DQR4| Gt =MVEM A 56> - =
pQes| G0 =MEM A 57> 63 P4
DQR6[ =@ =MEM A 58> - -
DR7[ = =MVEM A 59> 63 P
DQe8| Bt =MVEM A > 6 =
DQR9| B0 =MEM A 61> 0 -
[ploclo] I =MEM A 62> 63
DQB1| %8 =MVEM A > o2 70 62 53 42 23 22 21 20 19 17 _PPLV2_S3 F2
(e
DQS0_C| L1t =MEM A N4> 0 -
DQs1_c| & @@= =VEM A DOS N<5> DO =
DQs2_cl Pt MEM A N<6> e 0 pvs
DQS3_C| Pt =MEM A N<7> 0
ALL
boso_T| 110 _VEM A peds - 70 62 53 42 23 22 21 20 19 17 _PPLV2 S3 =
DQs1_T| &0 =MEM A P<5> 6 -
DQs2_T| PO M A P<6> 763 70 -
DQS3_T| P20 =MEM A P<7> 63 -
e
o
i1
J9
310
K8
K11
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 ° -
N8
J1C2400 + C2401 + C2402 1 C2403 1 C2404 + C2405 + C2406 iz
0. 1UF ——0.1UF —— 1UF —— 1UF —— 1UF —— 1| UF
10% -1 T 10% -7 10% -7 10% - 10% 512
_T:£¥¢w 8N a8 ¥ . . B 'Tfﬁkxw e
0201 0201 02 02 02 402 0603
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 ° =
JLC2420 1 C2421 1 C2422 Ji C2423
1UF —— 1UF —— 1UF 10UF
0% — 1% —— 10w 200
—IT o ;i e T o o
202 202 02 0603
L
70 62 53 42 23 22 21 20 10 17 _PP1V2_S3 .
Ji C2410 1 C2411 Ji C2412 PLACEMENT_NOTE:
1UF —— 1UF 10UF
—F v _j v _j 37 10uF caps are shared between DRAM
e ey ot CERM Distribute evenly.
62 57 23 22 21 20 _PP1V8_S3 =

3
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8
5
3
5
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LPDDR3 CHANNEL B ( 0-31)

U2500
LPDDR3- 16GB
FBGA
70 63 24 MEM B_CAA<O> R |cao (1 ©F 2) D | =MEM B 0> 3
70 63 24 [Ty MEM B _CAA<1> > P2 |ca1 3 pQLL M =MEM B 1> 0
70 63 24 MEM B CAA<2> N2 |ca2 § DQ| MO =MEM B 2> 63
70 63 24 TR MEM B CAA<3> - N3 |cas 3 DQa| Mt =MEM B 3> 63
70 63 24 MEM B CAA<4> M |lcad P DM =MEM B 4> 63
70 63 20 (THy—NEM B CAA<5> - F3 |cas e DB =MEM B 5> 63
70 63 24 7 M B_CAA<6> e |cag 5 Dpas| M0 =MVEM B > -
70 63 24 MEM B CAA<7> 2 |ca7 DQ7 [ Mt =MEM B 7> 63
763z [Ty MEMB CAA<B> g @ |CAg DQB| F1t =MEM B 8> 63
70 63 24 @_’VML‘—GO’-\Q DQ@| 10 =MEM B, > 63
1024 7 MEM B CKE<0> © ke v T_TABLE DQLO : =VEM B DO<10> =
MVEM B CKE<1> < |ckeL DALl =MEM B 11> &3
027 M CRI TI CAL DQL2| B =MEM B 12> 63
70 24 7 MEM B CLK P<0> B ek T DQ13| F0 =MEM B 13> 63
70 24 7 (TR MEM B CLK N<O> - J2 |lck_C DQL4| B0 =MEM B 14> 63
70 24 23 7 MEM B CS L<0> L34cso* baLs : :ﬁm : 12: o
oaum W MMBCSL<l> g @ udcsi ﬁj - EyEv—— e
8 |pvD DQL8| 10 =MEM B 18> s
S b DQ1gf T =MEM B 19> 63
P8 |pve DQROo| R =MEM B 20> s
= % |IpvB DRl =MEM B 21> -
R10 =
DQR4| Gt =MEM B 24> bos
DQR5| 0 =MEM B 25> -
D6l =@ =MEM B 26> 63
DR7[ = =MEM B 27> 63
DQRs| Bt =MEM B 28> 63
DQ9| B =MEM B 29> s
[ploclo] I =MEM B 30> 63
DQGl B8 =] M B 1> 63
DQso_cf L1t =MEM B N<O> s
DQs1_c| & =MEM B N<1> 63
DQs2_c| Pt =MEM B N<2> 63
DQs3_cl Pt =MEM B N<3> s
DQSO_T| L0 =MEM B P<0> 63
DQs1_T| &0 =MEM B P<1> 63
DQs2_T| P10 =MEM B, P<2> 63
DQS3_T| Bt =MEM B P<3> 63
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 . o
J1C25OO LCZSOl + C2502 + C2503 1 C2504 + C2505

0. 1UF 0. 1UF —— 1UF —— 1UF —/— 1UF —)— 1UF

—F iV —F o T, v T, i T, T, v

X5R CERM X5R CERM R R X5R R

0201 0201 402 02 02 02

70 62 53 42 23 22 21 20 19 17 _PP1V2 S3

ot 1

1UF ——1uF
0% —— 10w
0V 0V
X5R 2 X5R
202 202

70 62 53 42 23 22 21 20 19 17 _PP1V2_S3

s

H

|
v

10% —T— 20%
1ov 5V
X5R 2 X5R CERM
402 0603

62 57 23 22 21 20 _PP1V8_S3

g
[

1UF 10UF
10% — 20%
1ov 25v

R 2 X5R CERM
402 0603

PLACEMENT_NOTE:

10uF caps are shared between DRAM

Di stribute evenly.

62 57 23 22 21 20

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17

70 62 53 42 23 22 21 20 19 17
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U2600 U2600
LPDDR3- 16GB LPDDR3- 16GB
FBGA FBGA
70 63 24 MEM B CAB<0> =2 lcao (12 DQo|- =MEM B DO<32> . 62 57 22 22 21 20 _PPLV8 S3 e (22 w2
70 63 24 [Ty MEM B _CAB<1> > 2 |cal 3 pQL| ™ =MEM B DQ<33> o ~a 8 85
70 63 24 MEM B CAB<2> N2 |lcaz § DQ| MO =MEM B 34> 63 AS y 3
70 63 24 [T MEM B CAB<3> e N3 |cas 3 pa | Mt =MEM B 35> 63 ol § E4
70 63 24 MEM B CAB<4> e |caa I sl ™ =MEM B DQ<36> o AL0 g Es
70 63 24 [Ty MVEM B CAB<5> - 3 lcas g DQs| ™ =MEM B DOQ<37> o @ | | vop1 § Fs
70 63 24 7 MB B<6> E3 |cae é DQs| MO =MEM B > 63 [ & J12
70 63 24 MEM B CAB<7> B2 |ca7 DQ7 [ Mt =MEM B 39> 63 L w K2
763z [Ty MEMB CAB<B> g @ |cAg [pe:] ey VEM B 32> 763 70 w Lo
70632 (TRN)—MEM B CAB<O9> g @ ICA9 DQo| F20 =MEM B 41> o3 uto 1]
Fo =MEM B 42> Ve N
7024 7 MEM B CKE<2> K3 |CKEO OM T_TABLE ﬁg = —VEM B 43> 2 70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 -8 OM T_TABLE SS9 -
M B CKE<3> Ka = o3 o
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Intel recconmends 55 Chm for CMD ADDR, 80 Chm for CTRL/CKE, 38 Chm for CLK
o2 53 24 PPOV6_SO DDRVIT
D MEM A CAA<O> RP2701 56 4 5
. MEM A CAA<8> RP2701 86 s\« T wom + C2700
70 63 20 [T
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70 63 20 (TE)y—NEM A CAA<d> R2705 56 1 AANZ S% 120w 201 W 201 201
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esigd
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o0 14 [rgy—PCLE TBT R2D C N<3> 2807 I N IR . PERN.3 PETN.3 2 PQ e L_C2847 ‘|| PCIE TBT D2R N<3> oo 1 o
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50 5% S 2 120w 50w 0501 DEBUG For moni toring ol ock Q Used for straps in host mode If st 1= bit th ity i | ed?
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1| 2
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B13
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o7 10 5 (Ty—DP _TBTSNKL M. C N<0> Cc2831 g e IODZPMTBTSNKl M._N<O> 25 67 71 28 [Ty TBT A D2R P<1> L22 | pp Cl OL_RX_P PB Cl 0B_RX_P| V2 NC TBT B D2RP<1> ame 2. o2 10 - GO 14
0.1uF |13 e 71 2 [Ty TBT A D2R Nel> 322 | pa_cloL_RX N PB_Ol 08_RX_N_U22 NC TBT B D2RN<1> & 3. o3 11- oo
o7 10 s (D TBISNKL M. C Peil> C2832 H D TBTSNKL M. P> 2 o A LSTX N8 | pA LSTX/ O O_1_LSEO PB_LSTX C1 0 3_LSEQ_M NC TBT B LSTX o - 4- @05 12- Moz
0. 1UF Y8R cer A_LSRX 36| PA_LSRX/ G O 1_LSCE PB_LSRX/ Gl O 3_LSCE| P7 TBT B LSRX am 5 - POERST_ 1N 13 - eGPl Q10
o7 10 5 [y DR TBTSNKL M. C Nel> 2833 || DP_TBTSNKL M. N<1> e o 6 - PCIE_RST_2_N 14 - PB_LSTX
To% eV o201
o.10r 11 TBTPA M C P<1> A6 | pA DPSRC 1_P %) PB DPSRC_1_p| A20 DP_TBTPB M. C P<1> o> 7 - PAERST3N 15 - PB_LSRX
o7 19 5 [y TBTSNKL M. C P<2> 2834 || DP TBTSNKI M. P<2> i o ABIPA ML C Nel» B17]PA DPSRC 1 N g PB_DPSRC 1 N B2L  DP TBTPB M. C Nel> oD A
0. 1UF :: R e TBTPA M. C P<3> A18 | pA DPSRC 3_P % PB_DPSRC 3P| A22 DP TBTPB M. C P<3» o Ié\!(réc MASTERTT20 FR SYNC DATE=01/ 19/ 2013
o7 18 5 [Ty TBTSNK1 M. C N<2> 2835 : 2 DP_TBTSNK1 M. N<2> 25 67 TBTPA M. C N<3> B19 | pA DPSRC 3 N PB DPSRC 3 N_B23 DP TBTPB M. C N<3>
0.10F gy ot - - D Thunder bolt Host (1 of 2)
o7 10 5 [rmy—D2_TBISNKI M. C P<3> 2836 || DP_TBTSNKL_M._P<3> 25 6 TBTPA AXCH € P L4 PA_AUX P PB_AUX_PL K3 NC DP TBTPB AUXCH CP CBD o 7 TeSeH NUK
0. 10F | [ 197 tev ozt TBTPA AUXCH C N L2 | pA_AUX_N PB_AUX_N_K1 NC DP TBTPB AUXCH ON D o Appl e | nc.
o7 10 5 (T)—DP_TBTSNKL M. C N<3> 2837 : H e IODZPMTBTSNKl M. N<3> 25 67 TBTPA HPD M8 | pA_DPSRC_HPD PB_DPSRC_HPD|_N6 DP_TBTPB HPD am e (5]
0. 1UF SR cer :
TBT A HV EN R8 | GPl 0 0/ PA_HV_EN BYPO GPI O 1/ PB_HV_EN BYPO|_F1 TBT B HV EN o NOTI CE OF PROPRI ETARY PROPERTY:
o 15 18 DP_TETSNKL AUXCH C P 2838 || DP TBTSNKL AUXCH P oo TBT A GO SEL N2 | GPI O 10/PA CIO SEL/BYPL  GPIO 11/ PB Ol O SEL/ BYP1| R2 TBT B GO SEL oD PREPRIETANG PROPERIY G- APRLE | NG, 5 T
0. 10k | [ 5% jiev ozon TBT A DP PWRDN P3 | GPI O_12/ PA_DP_PWRDN/ BYP2 ~ GPI O_13/ PB_DP_PWRDN BYP2| F3 TBT B DP_PVRDN oo = T e o e e
57 18 13¢gry—DP_TBTSNKL AUXCH C N 2839 e DP_TBTSNK1 AUXCH N 25 67 Il NOT TO REPRODUCE CR COPY I T
0.10F | [10% _16voz201 For unused port, pull CONFIGL, CONFIG, LSRX, HPD and CIO SEL |ow (10k). Al other port signals can be NC 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
. X5R CERM IV ALL RI GHTS RESERVED
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PP1V05 TBTRDV

CRI TI CAL
OV T_TABLE

C2900 *

1 0UF
20%
3

C2901 *

1 0UF ——
2006 —T—
3

C2902 *
1 ouF ——
20%
v

X5R X5R X5R
0201 1 0201 1 0201 1

C2903 *

1 0UF ——
2006 —T—

X5R
0201 1

: C2905 *
1 0UF —— 1 0UF

2006 —T— 20%
6av 63V 63V

C2906 *

X5R X5R
0201 1 0201 1

=
n

64 26 _PP1VO5 TBT

MN LINE WDTH 0 38 MM
M N NEGK WDTH 0 20 M1
VOLTAGE 1 05V

700 mA EDP

Jis

L16

J8

1900 mA EDP

CRI TI CAL

L2920
0. 68UH 20% 4. 2A- 0. 0320HM

LYY\

Cc2910 *

1 0UF ——
20%

X5R
0201 1

c2911 *

1 0UF —
200
v

X5R
0201 1

P1VOSTBT SW.

K9

L14

M7

P17

Vi9

i
N sV,
CERM XGR
0402 1

? Pl MB041B- SM

C2920 *
10UF CRITI CAL
2 D2920

20%
63V
CERM XGR
0402 1

NSRL020MAR2T1G

EDP current / power consunption figures copied from R68 schematic (Rev 2

dated October 28 2012

not available on IBL)

AB11

AB17

AC10

AC12

ACl4

AC16

AC18

AC20

AC22

AC4

ACB

AC8

Bl

B7

Blalale|SIR[8|c]2(2|2|R2|2

D23

E4

F11

F13

F15

F19

F21

F23

F5

F7

F9

SVR_VCC1PO

] SVR_I ND

SVR_AMON

u2800

FALCON- RI DGE- FR2C

FCBGA
SYM 2 OF 2

VCC1PO_CI

VCC1PO_RDV_DECAP

VCC3P3|

VCC3P3_Lg

VCC3P3_RDV_DECAP|

Ji0

u2940

Part TPS22920

Type Load Switch

R(on)
@1 05V

8 nthm Typ
11 5 mChm Max

1.05V TBT "Cl O

I nternal

Swi tch

switch not functional on RR

PP1VO5 TBT

Max Current = 4A (85C)

64 g2 PP1VO5 TBTCI O

U2940
TPS22920

csp

Ji2

K11

L10

Vil

C2930 *

1 ouF ——
20%

v

X5R
0201 1

Cc2931 *

1 0UF ——

20%

X5R
0201 1

MN LINE WDTH 0 4 WA
M N NECK WDTH 0 2 M4
VOLTAGE 1 05V

C2932 *

1 0UF
200
63V

1200 mA EDP

xR 2
0201 1

SVR input to RR

1100 mA EDP

H11l

POC input to RR

150 mA EDP

I'solated to reduc

e noise from SVR

PP3V3 TBTLC

17 18 25 26 62 64

™
- M

VSss

G\D

VSS|

PP3V3 TBTROV.

N LINE WDTH 0 4 MM
N NECK WDTH 0 2 M1

VOLTAGE 3 3V

100 mA EDP

TBT EN OO PVR

26 64

PP3V3 TBTLC 17 18 25 26 62 64

R2945
100K
e

1
8

$2 81 _PP3v3 SO
35 3

13 (OOT}—IEL EVR REO L

v 7

SOT563

VER 3

VER 5

13

TBT EN GO PWR L

Pull up (S0) on PCH page

am =

DWVNSLO6VK- 7
SOT563

Q2945

PP3V3 S4 23 26 27 29 33 36 38 39 58 62

3 1 W(Dual Port)

Ji4

L12

P21

Y21

MN LINE WDTH 0 38 MM
M N NEGK WDTH 0 20 MM
VOLTAGE 3 3V

25 mA EDP

38 37 27 17 [TR)

* C2980

C2950 *

10UF
200 —T—
CERM XGR
0402 1

C2951 * C2952 1 C2953 *
10UF 10UF 10UF

200 —T— 20%
63V 63V
cERMGR 2 cERVGR 2
0402 1 0402 1

PP3V3 S4 TBT F

v 2
XV2960

2 4 W(Single Port)

EDP 1 25 A

PLACE NEAR 2953 1 1mm

1 0UF

20%

xR
0201 1

62 58 39 38 36 33 20 27 26 25

SMC_DELAYED PVRGD

74 65 64 62 61

15 13 12 11
43 4140 39 3

8'_PP3v3 SO
8

R2995
100K

C2960 *

1 0UF
20%

X5R
0201 1

PP3V3 S4

Q995
DVN32D2LFB4

oeNL00oHA- 3

201

S

TBT POC RESET L

SYM VER

MN LINE WDTH 0 38 M1
M N NEGK WDTH 0 20 M1
VOLTAGE 3 3V

TBT "PCC' Power - up

Reset

CRITICAL o

R2992"
100K

R2990

100K

TBTPOCRST MR L

= D

I3
MR

TBTPOCRST SENSE 3

ENABLE

SENSE

cC

u2990 2
TPS3895ADRY

uson
Push pul | output

TBT PWR ON POC RST L

SENSE_QUT|

oy I TBTPOCRST CT

o =

1 'R2991
24 9K

Vth = 2 508V nomi nal

Delay = 4 04nms nomi nal

SYNC DATE=12/17/ 201
— —

Thunderbolt Host (2 of

<j3 Appl e I nc.
®
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8

5

3

Page Not es

Pover aliases required by this page
=PPVI N SW TBTBST (8 13V Boost | nput)
=PP15V TBT REG (15V Boost Qutput)

Signal aliases required by this page
((NONE)

BOM opti ons provided by this page
(NONE)

28 25

62 56 50 49 42 41

QB005
DWN32D2LFB4
DFNLOOGHA 3
SYM VER 2

Changes required

S| 8409D8:
Vds(nmax): -30V

Vgs(max): +/-12V
Vgs(th): -1.4Vv

TBT 15V Boost Regul at or

2

TBT BATLOWL

SMC _DELAYED PWRGD

CRI TI CAL
Rds(on): 46nChm @ 4.5V Vgs L3095 CRI TI CAL
Id(max): 3.7A @70C 6. 8UH- 4. 0A ,,'?,‘23933 PP15V_TBT
PPVI N SASW o L 2 TBTBST_BOCST 2 e Vout 15. 1V
™M N LI NE W DTH o B0620 S M N LINE WDTF-0 5 mm ou .
M N NECK W DTH-0 25 mm MN NECK W OTH-0 25 mm R3089 DFLE230L
Vol tage not speclfleg here DI DT=TRUE 0 Max Current = 1.0A
add property on another page TBTBST SNSL N )
MN LINE W DTH=0 2 rm Freq 300KHz
M N NECK W DTH-0 2 mm
8 ololglals TBTBST SNS2 XVB095
€ M N LINE WDTH-0 2 mm EY
TBTBST PWREN DIV L = N N—aw— MN NEGK WDTHEO 2 mm TBTBST VSNS 2 54t PLACE NEAR=C3095 1 2 mm
M N LINE WDTH-0 2 mm
CRI Tl CAl M N NECK WDTH=0 2 nm
TBTBST EN WLO 25 [EN UVLO SNS1 R3090°
u3090 o 49. 9K
LT3957 e o 1 C3095 1 C3097
TBTBST | NTVCC 28 || NTVCC N et TOUF
M N LINE WDTH=0 2 nm 402 —
M N NECK W DTH=0 2 nm 18T T VSNS RC 2 2V e 2 [ g—
TBTBST VC 30 STV 03
N Retk WHTHE 5 mm
! E 3 NC 1 C3088 R3095* C3096 *
3081 c3087 TBTBST RT 33 133K 1008 ——
2. 2UF —— 47PF —— 22PF 19 T
oo 58 5 50, asw YR cERM 2
o o ? * 8 = 5
40:
TBTBST SS <Ra3
TBTBST VC RC FB: TBTBST l;l?:; 5
N L1 NE
24 Jgyng SO shorted to M N RECK WOTHEO 5 mm
GN\D i nsi de package 1 1 1
1 NO STUFF C3084 C309A C3099
R3092 : 3093 no W necessary . R8096 ToUF
73. 2K _ C3089 15. 8K 20% 506
3 - SGND G\ND —L_ 100PF 1% v 25V oV
1/ 20w —_ 5% 1/ 16W X5R CERM 2 X5R CERM X7R CERM
M <]~ ~f o o vl of ~ 50V M LE 0603
, Yo MES sl af 3] afels 2 2, 402 ,
402 <
<R2> GND TBTBST SGAD Ro C3085 * C309B *
- M N LINE WDTFEO 5 mm 10UF —— 10UF ——
WwLQ(falling) = 1.22 * (RL + R2) /| R N NEGK W OTH=0 25" P p— P p—
v
WLQ(ri si ng) WLQ(falling) + (2uA * R1) XSRCEQ\/A 2 XSRCE%I;\ 2
WLO = 4. 4.95 (rising) =1.6V* (1 + Ra/ Rb) 06

28 62 64

SOTe63 'R3088
VER 3 330K
1120w
G2 mx vgs 10v 5 201
TBTBST SHDN DI V.
1
R3087 3D 8
330K — LOGVK-
5% 'D‘ SOT563
1120 VER 3
Yo =
%
1S G
I sol ati on
_,L 25 26 20 33 36 38 39 58 62 64
[
2 Pull up on RR page

—— TBT BATLOWL
T WAKE BASE TRUE

oo 2 27

25 27

(I 17 26 37 38

ISYNC MASTEI LL J43

SYNC DATE=12/17/ 2012

TBT Power Support

C3,
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7

V3P3 nust be S4 to support

wake from Thunderbol t devi ces

3. 3V/ HV Power MJUX

Nomi nal Mn Max
1V3P3  1100mA  1030mA  1200mA
CRITI CAL
IHVSO  890MA  830mA  930mA (assunes 15V 12W mi ni mum)
287
C?cust.r hd IHVS3  890MA  830mA  930mA (assumes 3S 9 12 6V 7 5 11 7W
20%
sav
POLY TANT PP3V3 S4 TBIAPVR 28 62
GASE B2 SM N LINE WOTH 0 38 W
19 V3P30OUT| 18 M N NEGK WDTH 0 20 W
20| Va3 VaTAcE 3 3V
64 62 27 _PP1SV TBT 12 PP3VBRHV_S4 TBTAPWR
N LINE W OTH 0 38 W
15 75V e o SV | e o %
I B )VH\/ VOLTAGE 15V
C3285 * ' C3286 ' Cc3211
1 1
3215 c3210 CRI TI CAL Saw —— L ok i By
4 7UF —— 0 1uF 10% —— —T— 20% — 10%
et [ U210 Y 5 B
25v 25v CD3211A1RGP X5R CERM 2 2 CERV XSR 2 R
xsR R 2 2 xR N 0201 0402 02
0603 02
16 |ENHVU FAULTZ[ 4
59 58 18 [T S4 PVR EN S |EN | SET_V3P3 8 TBTAPWRSW | SET_V3P3
27 25 (IR TBT A HV EN 11 IHV_EN | SET_ 10 TBTAPWRSW | SET_SO
59 57 (> PM SLP S3 BUF L 17 |so | SET_S3 @ TBTAPWRSW | SET_S3
TBTHV P15V TBTHV P15V
G\ND TR | X X
R3210 R3211 R3212
] wf of of o o 12V see
i ] 22 6K 22 6K 36 5K
bel ow 1% 1% 1%
11 20w 11 20w 11 20w
e e W
201, , 201 , 201
TBTAPWRSW | SET. R <RV3P3>
TBTAPVRSW | SET_SO R
TBTHV P15V TBTHV P15V
N N Single fault protection
R3213 R3214 requires two R's per HV
22 6K 22 6K
1% 1% I'SET Sx with CD3210
11 20w 11 20w
e W Single R on ISET V3P3 K
201, , 201
<RHVS3> <RHVS0> I'LIM = 40000 / RISET
For 12V systens:
11850145 2 RES ML FILM 112017 K 1 0201 S LF R3210 R3213 TBTHY P12V
11850145 2 RES ML FILM 112017 K 1 0201 S LF R3211 R3214 TBTHY P12V
Noni nal Mn Max
IHVSO/ 3 1120mA  1090mA  1170mA (12W mi ni mum)

71 25 (OOT}—TBL A D2R P<0>

CRITI CAL

L3200
FERR 120 OHM 3A

YL

TBT A D2R Ne<i>

TBT A D2R P<i>

DP_TBTPA AUXCH C N

62 28 _PP3V3 S4 TBTAPWR

| siova wooe TeT M

DP_TBTPA AUXCH C P

=
=D

71 25 [TR)—D2 TBTPA M. C P>

71 25 [TRy—D2 TBTPA M. C Nel>

PP3V3RHV S4 TBTAPVR F

0603

MN LINE WDTH 0 38 MM
M N NEGK WDTH 0 20 M1
VOLTAGE 15V

71 25 (OOT}—TBL A D2R N<0>

71 25 [TR)—D2 TBTPA M. C P<3>

71 25 [TR)—D2 TBTPA M. C Ne3>

VoD
@0 va b TRE CRITICAL
3220
(Both C's)
| | cBTLOS024
3217 N ieFIea oo
o a1 I a 11 TBT A DR C N1 " |1e- TB ENAl 1 terAcose am s
1_C3276 R 71 TBT A 2R C P<1> s |TB+ AUXI O EN_2*__TBTDP AUXIO EN am =
0 47UF A CERM XSR 1 DP_PD_© TBT_A DP_PWRDN Van B
C3230 K 71 DP TBTPA AUXCH N 1| AUX-
I 10% 16V
0 1UF I X5R CERM 71 DP TBTPA AUXCH P 2_|AUX+ ary AUXI O[22 TBT A D2RL AUXDDC N 28 71
0201
1 C3231 2|z (1r0 AUXI OH_22___TBT A DPRI_AUXDDC P 28 71
Ton 1oV
0 1UF I X5R CERM 18 3CETY DP_TBTSNKO DDC DATA 4 |DDC_DAT TBT RX 1
18 13 E DP_TBTSNKO DDC CLK 5 DFE?CLK
s (OO} TBT A CONFI Gl BUF 15_|cA_DETOUT CA_DET|_® TBT A CONFIGL RC 28
3232 e
I o 220 | [zo% 6 sv 1 71 DP_TBTPA M. P<1> 1 |DP+
R oot 71 _DP _TBTPA M. N<1> 1 |1DP-
1_C3233 N I DPMLOH 1 0P A LSX M. P<1> 20 71
% v
0 220F [ DPM.O-| 2 0P A LSX M. Ne1> 28 71
25 [TR)—TBL A LSTx 1 |LSTX ru
= TBT LSX A R2P/P2R (P/N)
25 (OT}—TBL A LSRx 2 [LSRX (1m0
25 (OOT}—DE_TETPA tED 22_|HPDOUT HPD Y TBr A kD 2
D _THVPAD

Thunder bolt Connector A

TBTACONN 1 C

C3200 R3201 N LINE WDTH O 58 1T
o olle 2 M N NEGK W DTH 0 20 14 a0 v b TRE
VaLTAGE 18 oV
105 TBTACONN 20 RC (0 18 9Vv) C3205 *
] A ez VLV o our
— VoLTace 18V wiow o
201 R oM ? G\D Va D TRUE
0 o1UF o201
G\D VO D TRE (Both C's)
(Both Cs) oz £3270 - I I . 1_TBT A R2D C P<0>
3274 e TeT e oe o oL T Ol 71 TBT A RED P<0> 0 2208 | oo e s N >
| o v o0 1 71 TBT A D2R C P<0> o . J3200 o= o= TBT A R2D C N<O> ames
0 47UF 1 o= o= pl - 71 TBT A R2D N<O> C3271 2L I
LIl 71 TBT A D2R C N<O> <= i MDP-J11 - - 11 s 3v
L_C3275 I - - F-RT-TH TBT TX 0 o201
0 470 | | 20% av 201 @D VA D TRUE @D v D TRUE 18T R0 TeT, 7c
Cerm xR 1 ACONN
R32941 1Rszgs MN LINE WDTH 0 38 MA G\ND VOI D TRUE
K K CRI TI CAL M N NECK WDTH 0 20 MM G VO D TRUE
VaLTAGE 18 9V
55 s 514- 0818 (0 18 9v) 3206 *
20w /20w > 1 o 01Uk
- v ~-[OHOT_PLUG DETECT  GNDO 3 0%
2 2 2o
1o o o i 1o o1 cnnc o S TOCOWIGL  M_LANEOPO--2 o e 2
- O CONFI @ M._LANEON O
3278 e o oS GND O
o 220 | oy 1 71 DP TBTPA M. P<3> Pu—y - OM-_LANE3P  \_LANEIP O = . DP A LSX M P<1> 28 71
| caz7e e ; 71 DP TBTPA M. N<3> St - 12 OM_LANE3N M LANEINO-HEL - - DP A LSX M. N<l> 28 71
I 14 - 8
0 22UF I [E et TBT Unused | 16 OSL\IJIXD G\DO 15 TBT LSX ReP/P2R (PIN)
O AUX_CHP M__LANE2P O
1 - 17
R3279 28 O AUX_CHN M._LANE2NO
19 0l oDP_PUR RETURN O
20m a0 vao e
W
201 \ SHI ELD PI NS J (Both C's)
3272 s ]
o ¥ _TBT A R2D C P<l:
R EREREREE ozar Il > am =
- - 71 TBT A RED Pe1> 3973 s 8T A R2D C et am s
= - Pl 71 TBT A RD Nel> | [zon oav
- el X5R. 0201
TeT TX 1

TBT A D2RL_AUXDDC P

71 28 -
71 28 _TBT A D2RL_AUXDDC N &=
TBT RX 1
28 _TBT_A HPD °
28 _TBT_A COWIGL RC DP Source nust pul |
' C3202
down HPD input with
25 (OO} TBT A COWIG RC . 0 01UF P!
10% greater than or equal
2
R R N o cE to 100K (DPV1 1a)
252 251 241
RPN S 2001 |'gsas LK
5% 5% 330PF —— —— 330PF 5% = Sink HPD range
20w 220w s S 2 20w
e W W Hgh 20 50V
01, 22 oot aion 220
Low 0 08V

@0 VOl D TRUE
R3273
470K

5%

1/ 20w

201

470k R's for ESD protection

on AC coupl ed signals

Istc VASTER=T29 RR

Thunder bol t Connect or

Cj} Appl e I nc.
®
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3.3V WLAN Swi tch

Part TPS22924C
Type Load Switch
R(on) 18.5 nChm Typ
@2.5v 25.8 nthm Max
Sense resistor on U3550
sensor page TPSgSZPQZ“ —PP3V3 S5 ou1a3s 1617 38 20 20 34 42
. PP3V3 W AN @=- 37 3 3 41 61 @ PP3V3 WAN R AL 2
R TR T LaDar  vN[e
1 C3521 - 3 CRITI CAL
?&:%UF Max Current = 2A (85C) (=3 SMC W FI_PWR EN@ 29 37 39
6 3v GND
51450335 7 CeRm xR ] 1 C3550
CRI TI CAL BYPASS=13501 Sm L1 our
J3501 = 20%
= 6 3v
SSD- K99 2 xR
il Al RPORT oot
o+t -
ol WFI_EVENT L oo 57 8 o =
3
o s 6s POLE AP R2D N C3531 e PCIE AP R2D C N on R
ot - 0100 | B 1
S .- . X5R CERM 0201
O~ = Lo es PCIE AP R2D P C3530 1”? PCIE AP R2D C P ) e o0
o To% Tov
ol - 0. 1UF JOR cERM o201 PCI E_CLK100M AP N a2 o o
g : - PCI E_CLK100M AP_P ) 22 64 6
ol - PCIE AP D2R P [T 14 64 50
ol - PCIE AP D2R N OO 14 64 69
12
e
—] Supervi sor & CLKREQ# |sol ati on
13
o -5 Delay = 130 ms +/ - 20%
e o=
ol ey PP3V3 S5 811 13 15 16 17 18 28 29 34 42
16 v 57 58759 60 62 64 74
o Py
o P PP3V3 S4 25 26 27 20 33 36 38 39 58 62
" G A APCLKRQ | SOL 1 C3540
O 1 1
R3553 R3554 v ——0.1UF
— 100K 232K - 0%
19 1 2 6 3V
ol o83 v s S Piow U3540 o
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2 3 [T NVEM CAM A<11> R7 | A11 DQL5| 18 MEM CAM DO<5> & ¢ f— %UEOPF
2 3 [T MEM CAM A<12> N7 | A12/ BCH DQL6| & MEM CAM DO<6> ao s 2 égé
2 3 [T MEM CAM A<13> T3 A13 DQL7| H MEM CAM DO<7> e 3 0201
72 31 (D NVEM CAM A<14> 17| Aa14
DQSL| F2 _NEM CAM DQS P<0> > L
2 3 [T MEM CAM BA<O> M | BAO DQSL* S _MEM CAM DOS N<0> Yem
72 31 [T MEM CAM BA<1> N8 | BAL
2 3 [T MEM CAM BA<2> M | BA2 DQSU|€7__MEM CAM DS P<1> Ve:m 3 PP1V8 CAM 3,
2 o> " 57
DQSU MEM CAM DQS N<1> oo
N 2 3 TR MEM CAM RAS L I RAS* 'R4005
ls?f%ZO 7 0 > MEM CAM CaS L 3 cast DQUO_o7 MEM CAM DQ<8> > 100K
. 5%
T 7 o1 [Ty NVEM CAM VE L 3] ver pQuL| = MEM CAM DQ<9> ao - ) 0w
yzow pQU2| 8 MEM CAM DQ<10> o ¢ CAMWAKE: YES 2201
2 201 MVEM CAM CLK P 97| ek pous|_ < MVEM CAM DQ<11> o> - F14930
7 5 I MEM CAM CLK N AR pQual a7 VEM CAM DQ<12> & 54 32 _CAM SENSOR WAKE L CONN L 231 CAM SENSOR WAKE L
DQU5| A2 MEM CAM DQ<13> e Y 0201 1/52°§w
2 0 [ o MEM CAM CKE K9 | CKE DQU6| B8 MEM CAM DO<14> o> CAM_WAKE: NO
NO STUFF 72 31 [T MEM CAM CS L Lo CS* DQU7| A3 MEM CAM DO<15> > R4031%
'R4021 5
82 72 MEM CAM QDT « | oot | e VEM CAM DMVEO> - 1120w
oow DM o2 MEM CAM DMk1> am- 0201 ,
, %1 MVEM CAM ZQ DDR | 20
M _CAM E R
v NO STLS: 31 m MEM CAM RESET L T2 RESET* L
1 R4006 VSSQ
100PF
iy EEEEEEEEEREEE 2le
2 G
0201
1 'RA004 .
= 240 : - :
19
120w

5 201

CAMERA SENSOR

CRI Tl CAL

J4002
CCR20- AK7100- 1
FRT SM

F

1YY Y L4 Mp akn ame

3 MPI_CGKP am s 2

PLACE NEAR J4002 2 2 54MM
I CAL

CRI'TI

MPI_CLK CONN N

MPI _CLK CONN P

CAM SENSOR WAKE L_COWN 32 64

ALS

] SVBUS SMC 1 SO SCL (I 14 37 40 43 44 64 69 73
=

10 2 112C CAM SCK Yan B0

11 | 2C_CAM SDA B 31 o4

PP5V_S3RS0 ALSCAM F o

L4010
FERR- 120- OHM 1. 5A

2 1 PP5V_SO

5 726a] MPI_DATA CONN N DATA N
M PI__DATA CONN P
7
2 3 _MPI _DATA P
8 SMBUS SMC 1 SO SDA 14 37 40 43 44 64 69 73 PLACE G908 2 2 50

[000000000000 |

518S0892

MN LINE WDTH=0 5 nm
M N NECK W DTH=0 2 mm
VOLTAGE=5V

0402 LF

NOSTUFF
L4011
FERR- 120- OHM 1. 5A

1 PP5V_S4RS3

18 17 45 51 52 56 58 59 61 62

0402 LF
77.2 mA nomi

96.2 mA peak

SYNC _DATE=09/ 14/ 2013
——

gjmw mn:
T
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62 58 30 38 36 33 29 27 26 2% PP3V3 sS4

SDCONN_STATE_CHANGE | sol ati on

(CARD | NSERTED = GROUND)

'R4410
470K
mﬁﬁigi7 ioow
R4411° )5 )L
470K
oK g o
1200 sorse3S [ [0
[t
- 201, E3
Q4410 o« ©  svec pvE SDoOW o[ FT |0
To SMC 333 _ SMC PME S4 DARK L = DWNSLO6VK-7 > O B =
SOT563 x®
38 a7 33 25 __SMC PME S4 DARK L o[ BT o
© <
64 62 58 a1 40 36 19 18 15 _PP3V3 S3 -
CRITY
witto
T4AUP1Q09
soroo1
V(
16 15 (ooT}—XDP_SDOONN_ STATE CHANGE L 4y Az
— BYPASS=11410 5 Smm .
NCLS.
oo X NC
62 56 30 38 36 23 20 27 26 35 PP3V3 4 o
BYPASS=14430 1 Smm
C4430 *
0. 11k | orRTica
xR CERM 2
0201 VDD
= w4430
SLGAAPO14V
TOFN
e LOnlYR RST RST OUT’
§ 4
LoGi C 0—x NC
= 3 JRST IN
6 [DET |
- TPO) @') (Dl s SDOONN_STATE CHANGE SAK L
FROM SD COWN - > . S S
DLY bl ock is 20ms noni nal o nl% (0| 7 SDCONN DETECT L oo 7
T OUT|
THRM
D PAD
P -
SD CARD CONNECTOR
CRI Tl CAL
516- 0253
J4400
SD- CARD- K16
CRI Tl CAL FRT TH 1
L44 R4480 R4481
A4TNH 1.03%1v| 0402 0 402 0 402 O | VSS
R4479 5% M LF_ 1/16W 5% MFLF_ 1/16W O |VSs
15 somySDCOWN QLK 33 IANA LS uzow o cor SICONN CLK LYY Y 2 _sogow ak R A > SDCONN CLK Re i > SD COW CLK ook
75 34 SDCONN_CVD RA461 ¢ IAAN S [uzow e o201 SDCONN CVD R o|am
75 31@y-SDCONN_DATA<0> RA471 ¢ IAANA—S|uzow e oz SDCONN_R_DATA<O0> o | paTo
75 21Ey-SDCONN DATA<1> RA472 ¢ AN |izow w0 SDCONN R DATA<1> o | pat1
75 21(Ey-SDCONN_ DATA<2> RA473 ¢ IANNZ—S|uzow e oz SDOONN R DATA<2> o | pat2
75 34 @y-SDCONN_DATA<3> RA47T4 o s apan2z seluzow oo SDCONN R DATA<3> o | corpara
NCx—3-0 | DAT4
NCx—1-0 | DATS
NCx—3-0 |DATE
NCx—3-0 |DAT?
DL 1 o | cARD_DETECT_sw
©
NOSTUFF NOSTUFF NOSTUFF SDOONN WP ;O CARD_DETECT_GND
NCSTUFF 1 C4470 1 CA473 1 CA475 R s SDOC’D ! 77O | VR TE_PROTECT_SW
1 1 4 34 VDD
B = 1o P | e oo °
— 5% 2 G 2 & 2 G 'R4482 1 5 |SHLD_PIN
, B0V 402 402 402 0 L SHLD_PI N
& wr iow DY SHLD_PI N
NOSTUFF 1 4474 v L OFF R -
L CAa72 L TopF , 40 NOST O |SHLD_PIN
— 10pPF T, %Y 1 CA476 L
— 5% 2 CERM —— 10PF
Y 65 p—
o 2 S
o5

|||—<

SD g

SYNC_ MASTER=MASTER

SYNC DATE=07/01/ 2011

SD READER CONNECTOR
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7 6 5 4 3 2 1

3.3V S3 SD Card Switch

422020 39 4749 38 13 B Do 3D
SRitos -
10K VDD
120w w550
201, SLGS¢I;1N443V — PP3V3 SOSW SD 15 34 37 39 65
P3V3 SD FET RAMVP 7| cAP 3
15 SD_PVR EN 2 oy RTIAL 5 65 30 37 30 15 PPBV3_SOSW SD
fia P3V3 SOSWSD g D
BYPASS=U4550 A2 Smm an MIN RECK WOTH 0 204
1 T et e
Ofsoge ° u4550 EDP: 1.05A

20%
6 3V
R

ozoL 1 Part SLGBAP1438V

Type Load Switch

= R(on) 15 nChm Typ

17 nChm Max

Current 2.5A
—
CRI Tl CAL CRI Tl CAL
L4500 L4501
FERR- 1000- OHVF 450MA

FERR- 1000- OHW+ 450VA
1 2 PP1V2_SO0_SD AVDD12 PP3V3_S0_SD AVDD33 ® 1 2

102 MN LINE WDTH=0 5 MM MN LINE WDTH=0 5 M/ 402
040 M N NECK W DTH=0 2 MM MN NECK WDTH=0 2 MV 040
VOLTAGE=1 2V VOLTAGE=3 3V BYPASS=U4500 43 [5mm
BYPASS=U4500 46 5mm BYPASS=U4500 3 5mm
CA4523 CA524 CA525 * CA526 * CA527 CA4528 *
0.1 —— 018 —— 1.0UF —— avpass-uasoo 3 smm L p— 0. 18 2.2 ——  Bvpass=ui500 43 Smm
0% 0% e BYPASS=U4500 9 5mm i e 5
X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 R 2
0201 0201 0201 1 0201 01 402 LF

o PP1V2_S3_SD DVDD12
MN LLRE WDTHO 5 M
M N NECK W DTH-0 2 Wi
BYPASS=UA500 42 Smm BYPASS=U4500 21 Smm VoUTAGES1 "2V 1 o BYPASS-UA500 3§ Smm  BYPASS=asho 22 Smm
" § MNLLRE WDTHG 5 W . B 1
B .. BeeE oD — MN RECK WDTH=0 2 W 4521 C4522 c4518 BYPASS=U4500 31 5mm
Oy p— 2. 2U8 WIN LU E WO 0 5 W VAT s — BYPASS=UA500 30 fsmm n 1008 —— 018 ——
XoR CERM 2 soR cerv 2 900mA max FEYIY =" ' C4529 4530 * 4531 » Cxon 2 woR CeRv 2 soR ctRv 2
0201 34 33 _PP3V3 SO SD CONN 4TPF —— 100PF 1. 0UF —— 202 0201 1 0201
BvPRss-3t0 39) srm BrPASSMS00 30 St B 2] e Bl 2 o o 2
1 C4550 ! NO USB 2.0 | NTERFACE gl ool ool =lel mlele o g 0201 0201 0201 1
= P USB SD DM BYPASS=UIS00 30 fmm
N 20% [¥] N N M M N N M M M @ o —_
B z
2T rassor i o8g BE 5 BEf g ¢ -
0 & %% 2% 88 833 S
20w 451 DM SD_D1| 24 SDCONN DATA<1> Va:im R0
M
= 0201, 44| DP u4500 SD_DO| 25 SDCONN _DATA<O0> D = 7
USB SD DP GL3219 SD _D2| 29 SDCONN DATA<2> By = 7
7| xa LQFN SD_D3| 28 _SDOONN DATA<3> P
8| x2
PLACE NEAR 14500 4 5 PLACE NEAR 14500 1 5
o8 55 1 [T USB3 SD R2D C N 4510 1]z oD VoD TRE s USB3 SD R2D N 4| RXN CRITI CAL TXN|_Les USB3 SD D2R C N 4512 1]z @n van TRE USB3 SD D2R N oo 14 65 o
0.1UF | [10% I8V DERORRMT020T,, yop3 Sp ReD P s | rep oM T TABLE TxP| 265 USB3 SD D2R C P | 0.1uF | [10% 1oV eR oS ozon
USB3 SD R2D C P 4511 1] |2 - 4513 1|2 USB3 SD D2R P
o0 00 1 D=2 PLAGE NEAR G300 5 5 | [Tow Tov 56 cema —oz01 | [T ov_ S8R cem-—ozo1 oD 2 o o
0. 1UF SD _RTERM 10 | RTERM SD_CLK| 26 SDCONN CLK oo s 75 0. 1UF PLACE NEAR U4500 2 Snm
Ras70 (1Py  SD.Pl 2 SDOOWN we am= s
15 [T SD RESET L 3K 2 sp REsET R s RSTZ* (1 Py Sb_cvD|_27_SDCONN avD D = 7 B
e (1py SD_CDZ| 2 SDOONN DETECT L am s s 4590 1| ErPAssLsso o smm
> NCx NG SPI_ek| 35 _SD SPI_aLK Lo =
NCx2 NC SPI_@s| 24 SD SPI_CS L o G 2
NCx2 $ SPI_s#| 26 SD SPI_MOSI i« S5
NCx2H _sq
R4500° SPI_so| 37 SD SPI_M SO -
Ga570 ¢ 590 NCx2H NC R4590" 'R4591
— 16 33, 3. 3K 3. 3K
T 20w NCx-= NC LED 25 NC 4590 K 5.
2 2 s NG| NC 512KB 11200 /20w
usoN _—
201 2 $X1_§ m o 201, 5201 =
X £
NCx22{ NS g ?9 s brog1 o) T aKke
o
o 5 2 bo(1 o1) cst
e SD SPL_ WP L _—
HOLD* [y, SD SPI_HOLD L
R
G\D
USI NG ON CHI P CLOCK SOURCE MODE ( CRYSTAL AS BACK- UP)
C4580
Tope Ra581 =
2 I I 1 o 69 SDCLK_CLK25M X2 1 2 75060 SDOLK CLK25M X2_R s
550(; CRI Tl CAL Y ;gw 1R4582
- M
. uuz’?lcg%i@: Y4580 oz 1M
cas81 NC: 25. 000MHZ- 12PF- 20PPM §Z"zuw
®
oo SM3 2x2 sMa , 201
1] ]2 s SDSCLK CLK25M X1
11

o ISVNC MASTER=MASTER SYNC DATE=10/ 11/ 201! A
o &5 cama SD CONTROLLER (GL3219)
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5

usB

Port Power

Ri ght USB Port A

Swi tch

R TICAL R TICAL
L4605
TPLSJ§56520)RB FERR 120 OHM 3A
- PP5V S3 RTUSB A ILIM : ! Y Y L: PPV S3 RTUSS A F
64 62 58 55 54 a9 47 52 _PP5V_SA4RS3 2lino ouril ® M Neck WOTH 0 15 M RECK WOTH 0375 rm
T =lin:  aumg|r T =y oo iy
0 01UF
16 14 (T} XDP_USB EXTA OC L 8{FAULT* I LI 105 p—
PR o e 14600
o5 o1 50 USB EN *EN oo USB3. 0- J11- J13
R TICAL @D TF';'AFIQ_)M = R TICAL R ™
4690 * 1 4691 | ca696 o 4695 L4600 11 5veus
jyrpump—— s — Rk e —— SRR 21 ossTx+
s 2 2 om e 2 83V L cerier 2 L OSSTX-
0402 1 o201 A 'RA601 402 1 ] S
22. 1K s USB2_EXTA MUXED N sUSB2_EXTA_MUXED F_N s oo
Poow s USB2 EXTA MUXED P 5sUSB2 EXTA MUXED F P L P
Ve
, 201 ; OGND
CRI Tl CAL 2 2 CRI Tl CAL 9 OSXRX+
D4601 D4600 o [OSSRX
Current limt per port (R4600+R4601): 2.19A min / 2.76A max = ESDL12- B1-02ELS ESDL12- BL-02ELS OGND
0201 TH CKSTNGL 0201 THI CKSTNGL
N N ulg
12
13 o
O
w g
. 15
Mbj o SMC Debug Mux . —0
O
— 17
» 18 o
O
59 50 49 46 40 38 37 36 3¢ 17 _PP3VA2 G3H
LHBY
BYPASS=U4650 9 3 5mm =
C4650 * B .
0. TUF —— R4650 APN:. 514-0819
Tovo —— 100K 68 14 (OO} USB3 EXTA D2R N
XoR ChRM 2 o 20w &
020 VCC 201
2 68 14 (OO} USB3 EXTA D2R P
68 3 o7 [Ty SMC DEBUGPRT RX L s |we val 1 <
os 3 37 Qo7 SMC_ DEBUGPRT TX_L M 4650 Y-
Pl 3USB102EZLE @D VO D=TRUE @D VO D=TRUE
68 14 USB EXTA P 7 D+ CRTIQ‘FFT crRiTical 2 2 iTica
o 10QEyUSB EXTA N B A D4621 D4620
ESD112- B1- 02ELS ESD112- B1- 02ELS
- cetl 20 SMC DEBUGPRT EN L 0201 TH CKSTNGL 0201 TH CKSTNGL
i . Pl
—=Q e R A A
GN\D
SI GNAL_MODEL=MQJO_MUX_SMSC -
@D VO D=TRUE =
4620
0 1F
o5 10 [TRy_USE2 qA D C N e 65 USB3 EXTA R2D N
Al c4621
1o 6o o 0]

68 USB3 EXTA R2D P

68 14 [TR)—USBS EXTARRD C P

G\D VOl D=TRUE
CRITI CAL

D4611

ESD112- B1- 02ELS
0201 THI CKSTNCL

1

G\D VO D=TRUE

CRITI CAL

D4610

ESD112- B1- 02ELS

0201 TH

OKSTNCL
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Ext er nal

A USB3 Connect or
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5

SMBUS SMC 3 SDA

SMBUS SMC 3 SCL

NOSTUFF

1C4832
L 100PF -

—_— 10 =
2 &

0201

BYPASS 4800 6 1 51

SMC _ONOFF L

NOSTUFF
1C4833
L 100PF -
— 10 =
2 ¢
0201

BYPASS 34800 5 1 5mm

SMC LID

1 C4834
L 1o0PF
Y
2 @6

0201
BYPASS 34800 4 1 5

1 C4835
100PF
25

2 @6
0201

BYPASS 14800 3 8 5MA

SMC LSCC RST L

1 C4836
100PF
10

BYPASS 14800 1 1 5MA

—

36

40 a4

40 a4

38 64

38 61

64

62 58 39 38 36 33 29 27 26 28

62 54 53

PLACE NEAR 24800 10 1 B4
R4830
PP3V3 S4 AAA 2

5%
1/ 20w
3
0201

PLACE NEAR 34800 14 1 5WMM

L4820

VOLTAGE=3 3V
M N NECK W DTH=0 2 nm
C4800 | MNUINEwWDTHO 5 mm
0. 1UF
10%
63V,
CERVMOGR BYPASS 14800 10 1 5MA
0201

FERR- 120- OHM 1. 5A

PP5V_S5 1 2

| PD Fl ex Connect or

CRI Tl CAL
51850884

J4800
TF13BS- 20S- 0. 4SH
FRT S 1

275

’ M N LINE WDTH=0 5 nm
0402 LF M N NECK WDTH=0 2 mm R4850
VOLTAGES5V B
C4810 * 33 65 64 6138 37 36 SMC LID o
0.1UF 15 C@m-TPAD SPI_M SO 1 2 ss TPAD SPI_M SO R 2y
0% 8 O 207 S
X5R CERM 2 PLACE NEAR J4800 2 2 5amm o
0201 n
i enslBtola 2l s H Rl o b e e ’ o 64 114y USB TPAD P o
BYPASS 34800 19 1 5M o0 61 10¢ By USB TPAD N sl o
- 4820 o
0. 1UF TPAD SPI_CLK 1 2 33 RA851 & TPAD SPI_CLK R 14
o2 i D o MW\ et o
CERM X5R 2 PLACE NFAR J4B00 sa TPAD WAKE L o
0201 o TPAD SPI_MOSI 1 2 33 RA852 . TPAD SPI MOSI R ‘Lo
I %
NTVAKE: el e PP3V3 S4 | PD ol g
TPAD_| NTWAKE: SPLI T = 1 2 33 R4853 : TPAD SPI CS R L 2o
PLAGE N sas 1 1 sute R40841 SAe s 20t 2O os TPAD SPI_IF_EN CONN “lo
1 2 (TPAD WAKE L) sa TPAD SPI I NT S4 WAKE L CONN 13 o
5% sa_PP5V _S4 | PD 14 o)
11200
' 6a TPAD USB | F_EN_CONN slo
0201
SMBUS SMC 3 SDA 16
73 64 44 40 37 36, O
TPAD_| NTWAKE: SHARED
- 72 68 a8 40 37 38 SMBUS SMC 3 scL DY
R40843 64 38 35 SMC LSOC RST L wl g
39 37 29 @_SNC PME S4 WAKE L LAAA 2 (TPAD SPI | S4 WAKE L CONN) (=PP3V42 G3H | PD) vl
To SMC 70w o4 20 37 36 (OOT}—SMC ONCEF L Z10
PLACE NEAR R4841 1 1 5MV MF
0201 My
TPAD_| NTWAKE: SHARED
TPAD_I NTWAKE: SHARED R4844*
0
800
64 62 58 41 40 36 33 19 18 15 _PP3V3_S3 bl DVN32D2L FB4 120w
(U] DENIOOGHA 3 e
SYM VER 3 0201 ,

15 (00T} TPAD SPI I NT L

PLACE NEAR 34800 8 1 5MM

To PCH

~

o TFTo
L
TPAD_| NTWAKE: SPLI T

RA842
0

1 2

5%
1/ 20w
3
0201

PLACE NEAR RAB43 2 1 5MM

62 58 39 38 36 33 20 27 20 33 _PPBV3 S4
4841
0. 1UF
BYPASS=U4810 3nm &1
CERM X5R 2
0201
CRI Tl CAL
= g 74LVC2Q08GI/ S505
5037 36 29 18 13 [T PM SLP S4 L ES \30’833
u4810 W~ (TPAD USB | F EN CONN)
5 (TR o IPAD USB | F_EN 2 08
From PCH NOSTUFF 4
‘R4810
100K
% L
1/ 20W =
M
5 201
CKPLUS WAl VE=UNCONNECTED PI NS
- g 74LVC2Q08GI/ S505
59 37 35 29 18 13 [Ty PM SLP S4 L 5rx SoT833
uag10 2 (TPAD SPI | F EN CONN)
5 [T TPAD SPI I F_EN ) 08
From PCH 4
64 62 58 41 40 36 33 19 18 15
01860 'R4860
100K
20 20 20 18 17 19 13 §3 3 $2_PP3V3 SO - SDPLFBA 10
VWRBUBBIENS 0] DVNS2D2L % W
SYM VER 3 M
E3 , %01
ot 72 . TPAD SPI CS L ol T®To TPAD SPI_CS CONN L
64 73 o ~ i
64 65

|||—-
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a0

a0

65

65

aa

aa

50

50

61

61

a8

a8

a2z

38

50

17

18

U5000
LMAFSXAH5BB
1@y LPC AD<0> o= =2jlPo0A0 (1 &'2) Al NoO|_E2 | = 39 a1
ugyLPCAD<l> 0000000000000 g A2LPCOADL Al NO1| EL SMC_PBUS VSENSE 39 a2
ug@yLPCAD<2> 0000000000000 0 e CI2|IPCOAD2.  OMT_TABLE  AINO2L P2 g, SMCBMONISENSE e
14, LPC_AD<3> D11 || PCOAD3 Al NO3|_FL N_| a0 41
1 y—LPC CLK24M ShC - H12 || PCOCLK Al N4l B2 SMC DO N VSENSE s BB
14 LPC FRAME L - D121 PCOFRANE* Al NO5|_A3 * SMC BMON DI SCRETE | SENSE g o 2
18 m_SNC LRESET L - C134{L PCORESET* Al NOB|_B4 SMC _CPU | SENSE 39 a2
1B LPC SERI RQ (CD) = H13 || PCOSERI RQ Al NO7[_A4 - SMC OTHER HI | SENSE Yanyi RORCH
13 (QOm—PM CLKRUN L (co) - Gl14 L PCOCLKRUN* Al NO8|_BS @=—SMC_PANEL | SENSE Yany X5
1 [T LPC PWRDWN L - F13d| PCOPD* Al NO9|_AS - SMC 1V2S3 | SENSE ey RCRCH
1 SMC RUNTIME SCI L - F12]) poosal * Al NLO|_B6 @=—SMC LCDBKLT | SENSE am »
15 OT}—SMC VAKE SOl L - 812 |pK5 Al NL1| A6 P! | SENSE 20 42
AlNL2| SMC W.AN | SENSE 30 a1
10y SMBUS SMC 0 SO SCL (o) =510l 200SCL Al N13[ <2 @=—SMC SSD | SENSE am »
doggry—SMBUS SMC 0 SO SDA (O gy D311 2C0SDA Al N14| BL P: | SENSE 39 a1
uggry—SMBUS SMC 1 SO SCL (D) ey M|l 2CISCL AINLS| B2 g SMC CAVERA ISENSE ~~ maa
1@y SMBUS SMC 1 SO SDA () = \2 || 2C1SDA Al N16| 2 @ PP3V3 SOSWSD _~~~~~~~ masaewmes
10gEry—SMBUS SMC 2 S3 SCL (o) -—> N8 [] 2C2SCL Al N17[ 6L @=—SMC P1V0550 VSENSE am >
0By SMBUS SMC 2 S3 SDA (o) o= |1 2C2SDA Al N18[_HL @=—SVC CPUDDR | SENSE am »
seq@y—SMBUS SMC 3 SCL (o) =g 2|l 2C3SCL Al N19| 2 @=—SMC P1V05S0 | SENSE am =
seq@y—SMBUS SMC 3 SDA (o) o= 2|1 2C3SDA Al N20|_B7 @=—SMC CPU VSENSE am >
seBy—NC SMBUS SMC 4 ASF SCL (o) o= 7|l 204SCL Al N21[ A7 @=—SVC CPUVR ADIUST | SENSE am » =
sigBry—NC SMBUS SMC 4 ASE SDA (0D gy M [ 2CASDA Al N22| B8 1 | SENSE 39 a3
1@y SMBUS SMC 5 G3 SO (o) o= V]I 2C5SCL Al N23|_A8 @=—FP3V3 WAN Donst]
10E—SMBUS SMC 5 G3 SDA (o) =21 2C5SDA
0- |2 P 638 51 67
45 ¢om—SMC FAN 0 CTL - Hi1 |PVB/ FANOPWO o+ KL @=—SMC VCQ O CPU DI V2 Yany £
s SMC FAN O TACH - L13 |PM7/ FANOTACHO Cl-| L2 @=—SMVC S5 PVRGD VIN am
o GO}—NC SME FAN 1 CTL - Ci1 |PK6/ FANOPWWL PC5/CL+{ L1 g SPI DESCRIPTOR OVERRIDEL mym v
o1 [TR)—NC SMC FAN 1 TACH 12 |PK7/ FANOTACHL ~ T3CCPL1/ PJ5/ C2-1 & @=—CPU CATERR L a6 o7
30 ¢oom}—SME TOPBLK SV L - S _|PN2/ FANOPWR T3CCPO/ P34/ C2+| 55 @=—CPU THRMIRI P_3V3 Vany B2
a0 SMC_SENSOR PWR EN - D10 |PN3/ FANOTACH2
e SSI 0CLK/ PA2| M o SMC PM @ EN oo 38 54 50
se (QOr}—SMC_SYS KBOLED - L11 [PN4/ FANOPW/B SSI OFSS/ PA3|_ M W PVWRGD o =
64 NC SMC T25 EN L - N2 1PN/ FANOTACH3 SSI ORX/ PA4[ L4 - SMC_DELAYED PWRGD oo 17 26 27 38
%0 ¢oom—IP_SMC SVSW PVR EN - N1 IPNG/ FANOPWWH SSI 0TX/ PAS[ N wp SMC_PROCHOT oo
o1 TR SYS ONEW RE M1 IPN7/ FANOTACH4
o1 KOO} NC SMC FAN 5 CTL - 34 |PH2/ FANOPWVB ULRX/ BO|_F1L @=—SMC DEBUGPRT RX L I @5 36 68
50 (OOM}—SMC_PCH SUSACK L (o) - 32 |PH3/ FANOTACHS ULTX/ PBL| ELL g SNC DEBUGPRT TX L OOTy 35 38 68
TOCCPO/ PB6|_F4 - NC SMC SYS LED o =
asggry—CPU PECL R P— < |PECI ORX TOCCP1/ PB7|_F2 o NC SMC GEX THROTTLE L D o
s ¢oom}—SME PECI L O S5 [PECI 0TX
SSI 1RX/ PFO|_M - SPI_SMC M SO Yan RO
as [TR)—SMC BIL BUTTON L - M3 1PPO/ | RQL16 SSI 1TX/ PF1[ N0 wpSPL_SMC_MOSI fooTy o o0
6a MC DP_HPD L - L12 1ppP1/ | RQL17 SSI 1CLK/ PF2|_L10 Pl _SMC CLK [Ty 4 o
20 SMC PME S4 WAKE L - M _[PP2/ 1 RQL18 SSI 1FSS/ PF3|_K10 wpSPL_SMC CS L oo 46 60
25 @_SNC PME S4 DARK L - 712 1pp3/ | RQL19 PF4[_Lo =S5 PVRGD T 5+ 50
a8 ESRC_EN - 213 |PP4/ | RQL20 PF5[ Ko PM \4 13 16 17
% [THy—SMC_SENSOR ALERT L (o) - Ls [PP5/ | RQL21
NCx2{PP6/ | RQL22 WFOCCPO/ PGA| K7 wpSNMC DEBUGPRT EN L oD =
36 m_SNC LID - K6 |PP7/ | RQL23 WIOCCP1/ PG5| L7 @=—NC SMC GFX OVERTEMP Ve B4
30 [TRy—SMC_PCH SUSWARN L - D |PQD/ | RQL24 WF2CCPO/ PHO|_K3 @=ALL_SYS PVRGD QT 16 17 59
38 m_SNS INT L - B4 IPQL/ | RQL25 WI2CCP1/ PH1| K4 wpSVC _THRMIRI P o
a8 SMC BC ACOK - s |PQe/ | RQL26
13 >—PMSLP S0 L - s [PQB/ | RQL27 WF3CCPO/ PHA| 33 wpPM PVRBTN L @ 1 1
1 PM SLP S3 L - N [pQa/ | RQL28 WF3CCPL/ PHS| p PM SYSRST L oo 2 17 e
13 (TRy—PM SLP S4 L - X 1PQB/ | RQL29 WF4CCPO/ PHE|_He. MEM EVENT L 38
1 PM SLP L - M 1PQB/ | RQL30 WIACCPL/ PH7| &4 gy SMC ADAPTER EN oD = %
as [TR)—SMC ONOFF L - L6 1PQ7/ 1 RQL31
T1CCPO/ PJO| &2 @=SMC C0B1 PR L am =
£ m_SNC RX L - L3 JUORX T1CCP1/ PJ1| B° ppSMC OOB1 R2D L o ©
as (oOT}—SMC TX L - M UoTX T2CCPO/ PJ2| 22 pSMC CPU DBGPVWR RD L oo =
T2CCP1/ PI3|_ & - NC BDV_BKL PWM oo o
0 SMC PWRFAI L WARN L (o) E13 | USBODM(PLT)
20 @_SNC WFI_PWR EN E12 |USBODP (PL6) WI5CCP1/ PMB|_HLO PV BATLOW L oo 1 27

NOTE:
SMB Interrupt can be active high or |ow,
If SMB interrupt is not used, pull up to

NOTE:

renanme net
SMC rail .

Unused pins have "SMC_Pxx" nanes. Unused

pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

accordingly.

17 30

61 62

35 36 38 40 46 49 50 59
84 65

29 38 39 41 64

PLACE NEAR=US000 D6 5MV
PLACE NEAR=US000 D6 5MV

PLACE NEAR=US000 K13 5MV
PLACE NEAR=US000 K13 5MM LACE

L5001
30-OHM 1. 7A
2 PP3V3 S5 SMC VDDA
VN LI NE WDTH-0 25w
0402 M N NECK W DTH=0 1MV
TAGESS SV
*R5002 e * C5001
B U5000 ]
1/ 20w 2 1o0v
v LMAFSXAH5BB X5R CERM
%01 201
2 Boa
(2 OF 2)
N SMCRESETL g SIOGRST SWOLK/ Tk G0 sve Tok “
SwDI O TMB[ A0 SMC TV o
2@y WFIL_EVENT L @=L |PK4/ RTCCLK Swo TDg AL SMC_TDO
SMC WAKE L S s |wake DI LB%___swvc 1Dl
NC SMC HIB L M2 |H B*
NG-2¢ NC
N SMC_CLK32K MO |xosco
NC SMC XOSCL N0 |wosCL
VI D3
38 SMC_EXTAL a2 |osco
3 SMC XTAL G2 loscl VREFA+| D2 PP3V3 S5 AVREF SMC e
VREFA- I XWE000
a2 IVBAT 43 42 SM
G 5§ GND SMC AVSS 2 §d 1
o7 aoA( [ es
= PLACE NEAR 15000 AL 4WM
=y OM T_TABLE a
E c7
F10 VDD D9
o7 s
J9 F9
310 s B %12021
anf [ S %
PP1V2 S5 SMC VDDC J1 J5 X5R
M N LINE WDTH=0 25MV 16 I8 0201
M N NECK W DTH-0 1M
vamem a3 v J U000 02 01 1MW
o a1 [

PLACE
Pl NEAR=U5000 J6 5MM

ACE NEAR=US000 J6 5MM
PLACE NEAR=U5000

PLACE NEAR=US000 J1 5MM
J1 5MM

+ C5014 + C5012
0. 1UF
1056
10V
2 X5R 2 X5R CERM
0201 1 0201

+ C5011

SYNC _DATE=02/ 06/ 2013

ISYNC MASTER=J41 M.B
TTILE
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8 7

4

28553

SMC Reset "Button", Supervisor & AVREF Supply

R5127
o1 o7
%% Pppavaz caH 1,\/3/\/2 A PP3V42 G3H SMC SPVSR
395
%3 = NOSTUFF M N NECK WDTHE0 1 mm
Vel ThGess v
M LF C5127
402 4. 7UF
%
2 X5R

43 a2 41 38 37 _GND_SMC AVSS
50 49 46 40 38 37 36 35 30 17 _PP3V42 G3H
zRBVY

SMC RESET L

PP

MN LINE WDTH=0 4 nm
M N NECK WDTH=0 1 mm
VOLTAGE=3 3V

1 C5126

1
Deskt ops: 5V R5100
Mobi | es: 3. 42V

uU5110
cerv xR q VREF- 3. 3V- VDET- 3. 0V
402 oeN
64 36 [Ty SMC LSCC RST L SgMRL* 1Py SND903049 >
64 20 37 36 [Ty SMC ONOFF L [ [N
SMC MANUAL RST L 4 |oeLAY
CRI Tl CAL
oMT v
R5101 Cc5101 ~
% 0. 01UF ——
oy A
2 802 oR G5t
SI LK PART=SMC RST
PLACE SI DE=BOTTOM
MRL* and MR2* nust both be low 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 ONCFE L [T < o7 38 o
T T
R5116" 'R5115
PLACE S1 0F BoTTaM 0 0 piace sice TP
5% 5
1/ 10W 1/ 10w
UF NELF
603, , 603
SI LK PART=PWR BTN Sl LK PART=PWR BTN
SMC Crystal Circuit
SMC USB Ol ock require these crystal
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz
R5110
37 _SMC_XTAL i 249K, SMC XTAL_R
1% CRI Tl CAL
1/ 20w
261 Y5110
3 252 S SM
12. 000MHZ- 30PPM 10PF- 85C
37 _SMC EXTAL 1 Mes
1Lf
NONC
1 C5110

|||—-

{1 37 46 50 64

65 61 50 38 37 _SMC BC ACOK J—
—— NAKE BASE=TRUE

38 37 33 25 _SMC PME S4 DARK L —_—

67 51 37 (B> CPU PROCHOT L

PLACE NEAR=G5159 6 5MV

67 38 15 (OO} PM THRMIRI P L

a8 37 (OOT}—RU THRWTRI P 3v3

ORI TI CAL

5158

MVBT3904LP 7

37 38 50 61 65

MAKE BASE=TRUE

R5112
22

() 25 33 97 38

55 51 42 38 17 16 15 11 8 5 _PP1VO5_SO

PM THRMIRI P R L

SMC12 PECI

Suppor t

58 59 62 64

6462 59 58

69 13 PM CLK32K SUSCLK R 1 .
PLACE NEAR L0500 AE6 5 1nm

37 _SMC VCCl O CPU DI V2

AW ——

'R5197

100K
1%
1/ 20w

201

'R5196

100K
1%
1/ 20w
201

PP1VO5 SO 6_8_11 15_16
§7°28"43%1%s,
CRI Tl CAL
6150 | D
ovezozLres |
oFntoosts 3 | |
SYM VER 2 |_
&%
HIEES
R5152
37@ SMC PECI L 1 N 2 SMC PECI L R g
o
From s %ow
W NOSTUFF N
o201 R5153 R5151
1 6K 330
zow 220w
0 2o
R5134
43 2
o OO—ura s o pea ez
e e L oih v S
C5134 "
2 PMTHMRE L e s o6 o7 pEr
5%
PLACE NEAR=QS150 2 5MM
50 49 46 40 38 37 36 35 30 17 — PP3V42 G3H
usay
64 62 58 39 36 33 20 27 20 25 _PP3V3 S4
a6 29 26 18 17 15 13 12 51 §2_PP3V3 SO
BW/WREBUBEHE
a8 37 a3 25 _SMC PME S4 DARK L RS167 100K isnN 2 i
S%  1zow W 201
64 38 37 36 _SMC ONOFF L R5170 10K LAAAZ
39 a7 _SMC SENSOR ALERT L R5172 10K LAANZ 5% 120w W 201
65 64 61 37 36 _SMC LI D R5171 100K LAANAZ S% 120w M 201
o1 o7 _SMC TX L RE173 10K 3 \\pjz o Yoow WP
61 37 _SMC RX L R5174 100K LAAN 2 5% 1720w M 201
o8 37 35 _SMC_DEBUGPRT TX L R5175 20K 1 AAN 2 5% 120w W 201
o8 37 35 _SMC_DEBUGPRT RX L R5176 20K I AAN2 5% 120w W 201
64 a6 37 _SMNC TVS R5177 10K AN 5% 1/20W M 201
s 37 _SMC_TDO R5178 10K LAAN 2 5% 1720w M 201
64 37 _SMC TDI R5179 10K 1,\/\/\/2 5% 1/ 20W MF 201
64 46 37 _SMC TCK R5180 10K LAANZ 5% 1720w M 201
37 _SMC BIL_BUTTON L R5181 10K LAANZ 5% 1720w M 201
65 61 50 a8 37 _SMC_BC ACOK R5187 100K LAANZ 5% 120w W 201
a7 _SMC S5 PWRGD VI N R5192 100K LAAN 2 5% /20w W 201
a7 _SMB INT L R5193 10K IAANZ S% 120w w201
5% 1/ 20w MF 201
o _VEM EVENT L R5114 10KN°1WZ
38 a7 _CPU THRMIRI P_3V3 R5117 100K LAAAL S% 20w M 201
5% 1/ 20w MF 201
s9 54 37 __SMC PM G2 EN R5198 100k LAAAZ
a7 13 _SMC_ADAPTER EN RS185 100K i ann2 " veow w201
a8 57 _SMC_THRMIRI P RS186 10K i snN 2 % 1:2°W w201
S mzow W 201 |
37 27 26 17 _SMC_DELAYED PWRGD R5191 100K LAAAZ i
S mzow W 201 |
59 37 _SMC_S4 WAKESRC EN R5190 100K iann 2
5% 1/ 20w MF 201
bdul e has 3. 3K PU 64 a1 30 37 20 _PP3V3 WAN
ule as .
NO STUFF |
6437 20 W FI_EVENT L R5189 10K LAAAL
5% 1/ 20w MF 201

ISYNC MASTER=W LL _J43
TTILE

SMC Shar ed Support
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5

37 36

37 36

Top- Bl ock Swap

PP3V3 SO §19%12%03 15 17 19 26 30 3 38
I e P P P B e e e
R5296*
1K
5%
11 20w
201, R5283
a7 [I—SMC TOPBLK SWP L AR 2 PCH STRP TOPBLK SWP L oD
20w
201
62 58 39 38 36 33 29 27 26 33 PPBV3 $4
20 37 20 _SMC WFI_PWR EN R5295 10K 1A A A 2 NOSTUEE
5% 1/ 20W M 201
s a2 30 a7 _SMC_SENSOR PWR_EN R5294 10K 1A AA 2 NOSTUEE
5% 1/ 20W M 201

25 26 27 29 33 36 38 39 58 62

% )

SMC PME S4 WAKE L oo 29 6 37 39

MAKE BASE=TRUE

39 37

39 37

39 37

39 37

SMC HS COMPUTI NG | SENSE
SMC _PBUS VSENSE

— SMC HS COMPUTI NG | SENSE
MAKE BASE=TRUE

SMC BMON | SENSE

SMC_PBUS VSENSE
MAKE BASE=TRUE

SMC_BMON_| SENSE

SMC DCI N | SENSE

MAKE BASE=TRUE
SMC _DCI N_| SENSE

VAKE BASE=TRUE

a2 39 37 _SMC_DCI N _VSENSE SMC _DCI N_VSENSE 37
VAKE BASE=TRUE

43 39 37 B DI ETE | SENSE _— Bl DI ETE_| SENSE 37
— WAKE BASE=TRUE

42 39 a7 _SMC_CPU_| SENSE — SMC CPU | SENSE a
— WAKE BASE=TRUE

a1 30 37 _SMC_OTHER HI | SENSE — SMC OTHER HI | SENSE a7
— WAKE BASE=TRUE

43 30 37 _SMC_PANEL | SENSE — SMC PANEL | SENSE 2
—— WAKE BASE=TRUE

41 39 37 _SMC _1V2S3 | SENSE — SMC 1V2S3 | SENSE 37
—— WAKE BASE-TRUE

41 30 37 _SMC_LCDBKLT | SENSE — SMC LCDBKLT | SENSE a7
—— WAKE BASE-TRUE

42 30 37 _SMC _P3V3S5 | SENSE SMC_P3V3S5 | SENSE a
=/ ke BASE-TRE

41 39 37 _SMC W.AN | SENSE — SMC W.AN | SENSE a7
—— MAKE BASE=TRUE

41 30 37 _SMC _SSD | SENSE — SMC SSD | SENSE a7
MAKE BASE=TRUE

413037 SMCP3V3SO ISENSE - SMC P3V3SO ISENSE 5
= NMAKE BASE=TRUE

a1 30 37 _SMC_CAMERA | SENSE — SMC CAMERA | SENSE a7
VAKE BASE=TRUE

PP3V3 SOSW SD oD 15 34 37 SD alias on page 103

a2 30 37 _SMC _P1V0O5S0 VSENSE SMC_P1V05S0 VSENSE a7
= WAKE BASE-TRUE

42 30 37 _SMC_CPUDDR | SENSE — SMC CPUDDR | SENSE .
=/ ke BASETRE

42 30 37 _SMC _P1V0O5S0 | SENSE SMC _P1V05S0 | SENSE a7
= WAKE BASE-TRUE

42 30 37 _SMC_CPU VSENSE SMC_CPU VSENSE .
VAKE BASE=TRUE

43 39 37 _SMC_CPUVR ADJUST | SENSE SMC_CPUVR ADJUST | SENSE 37
VAKE BASE=TRUE

43 30 37 _SMC _CPU | MON | SENSE — SMC CPU | MON | SENSE a7
= WAKE BASE=TRUE

64 a1 39 38 37 20 _PP3V3 WAN — PP3V3 WAN 20

MAKE BASE=TRUE

37 38 39 41 64

___SMC SENSOR PWR EN 5739 42 58
s8 42 30 37 _SMC_SENSOR_PWR_EN SMC_SENSOR PWR _EN 37 39 42 58
MAKE BASE=TRUE
39 37 20 _SMC W FI _PWR EN — SMC WFI_PWR EN 29 37 39
MAKE BASE=TRUE _—
s0 57 _TP_SMC_5VSW PVR_EN — TP _SMC 5VSWPVR EN .
MAKE BASE=TRUE _—
R5230
o7 [IT>—SMC_PCH SUSWARN L AR A 2 PCH SUSWARN L oD
MAKE BASE=TRUE 5%
oow
b
obb
R5231
. SMC_PCH SUSACK L ‘AN 2 PCH SUSACK L am
N5 erse—re N
v oew
o¥b
R5216
15 [Cy—SMC_HS COVP ALERT L o
NOSTUFF uzow
R5215 M
10 [—PCH SMLIALERT L AR .
P
v omw
o R5213
43 [Ty SMC BVON COVP ALERT L 1,\}83\,2_‘
oow
R5210 o
o1 [y FLINSTACKSNS ALERT L 2500,
P
oW
o R5214
14 [y CPUTHVENS ALERT L 1 A 599
NOSTUEF yzow
R5211 M~
100
44 E CPUBMONSNS ALERT L 2
P
y oW
o R5212
44 [T TBTM.BSNS ALERT L 1 100 2 SMC_SENSOR ALERT L oo 37

5%
1/ 20w
M
201

ISYNC MASTER=J41 M.B
TTILE

SYNC DATE:O%/ 06/ 2013

SMC Proj ect Support
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7

2

74 6
36 30 26 18 17 1
59 56 45 44 43 42 4

LYNX PO NT LP SO SMBus "O0O"

PR3V S0
)

40 19 18
88

LYNX PQINT LP

ws00

(MASTER)

SMBUS PO LK
5

R5300°"
1K
5%
11200

201,

Connecti ons

'R5301
1K

5%
1/ 20w

M
5 201

LCD BACKLI GH

u7701

(Wite: 0x58 Read: 0X59)

SMBUS PCH CLK

40 19 18
89 5

SVBUS POH DATA
5

SMBUS PCH DATA

85
85

VRef DACs

2200

(Wite 0x98 Read 0x99)

16 14 svBUS POH Gk

69 5

SVBUS PCH DATA

Margin Control

w201

(Wite 0x30 Read 0x31)

85
85

SMC " 0" SMBus SO Connecti

Pul l ups are on eDP
connector page and

ons

I nternal DP

TBT

2800

(Wite OXFE Read OXFF)

85
25

85
25

59 50 49 46 38 37 36 35 30 17 PPIVA2 G
85 64 62 61

SMBus G3H Connecti ons

R5380" 'R5381

19 16 14 S\BUS POH OLK —
85 58 40 —
19 16 14 SMBUS POH DATA —
&5 —
I
XDP Connectors
1800
(MASTER)
40 19 1§ 14 SWUS POH aK
88 56
40 19 16 14 SVBUS PCH DATA
88 56
I
LYNX PO NT LP SO "“SM.ink 0" Connections
36 30 26 18 17 38 93 12 $1 o prva s
B WVBABBHBN5
1 1
LYNX POINT LP R5310 R5311
8. 2K 8. 2K
59 5%
wso0 1/ 200 1/ 20w
(wrsTER) 201, , 201
69 14 SM.PCHO QK
6 14 SM_POH O DATA
J
LYNX PO NT LP SO "“SM.ink 1" Connections
LYNX PO NT LP
wsoo
(Wite oxgs Read 0x89)
73
40 37 32 14 sveus sve 1 so sa —
89 84 33 13 —
40 37 32 14 SVBUS S\C 1 S0 sOA pu—
89 84 23 33 —.
73
J
SMLi 1is slave port to

access PCH

a0

(Wite 0x72 Read 0x73)

SMBUS SMC 1 SO SCL

ALS
34002

—— SMBUS SMC 1 SO SDA

64
1a
0
64
0

sve sve Battery Charger
gat ed by EDP_PANEL_PWR 8300 2. 0K 2. 0K
J: 5% 5%
w000 w000 120w 1/ 20w Isle2s9 U700
(See Tabl e) M
(wsTER) (wsTER) 201, , 201 (Wite ox12 Read 0x13)
73 60 40 37 SMBUS SMC 0 SO SO —  SMBUS SMC 0 SO saL 37 40 &0 5048 49 37 SesSCs @ s — swsswcsesa % 19 48
73 60 40 37 SVBUS SMC O SO SOA ——  SVBUS SMC 0 SO SDA 37 40 &0 50 48 49 37 S SCS @ son —_ swusscs e s % 19 48
L L
Battery
36950
(see Table)
0x16 Read
sveus s s G s a7 40 ag
3668 78
Sveus sve s G son a7 40 ag
3668 78
L
SMBus SO Connecti ons
(* = Miltiple options) 74 65 64 62 61
36 30 26 18 17 15 13 12 i1 8
38 38 38 47 25 a3 a1 35 35 5
s Trackpad
4 341
Internal DP
Sanpung LGD Samsung | LGD AUO 390° N 24800
Analogix T con (Wite Ox7B/0x87 Read O0x7C/ 0x88) N ¥ v sve 52 oK ':50?(91 (Wite 0x90 Read 0x91)
Parade T con (0x10 OX1F or 0x30 Ox3F) N N N " su s
w000 120w 1120w
DVR (Wite Ox4E Read Ox4F) Y N Y N W — SMBUS SMC 3 SCL 36 37 49
(wsTER) 201, 5 201 | — 44 84 73
—  SVBUS SMC 3 SDA 36 37 49
6 SMBUS SvC 3 saL |_ 348 %
3
L
o . 36 SMBUS SMC 3 Son.
SMC "2" SMBus S3 Connections 3 84
TBT & M.BBOT TBD Tenp
64 62 58 41 36 33 19 18 15 PP3V3 S3
Evcia14 810
(Wite 0x98 Read 0x99)
R5 1 'R5 sveus sve 3 sa 36 a7 [40 44
sve 3713 1K 371 LI O Fi nstack Tenp — &
59% 5% 39500 — sveus sie 3 son 25 37|40 44
5000 1/ 20w 1/ 20w —
Ve M (Wite 0x92 Read 0x93)
(MASTER) 201, 2201 L
65 61 49 37 SMBUS SMC 2 S3 s —  SwBUS SMC 2 S3 sa 37 a0
73 e e e — 85 73
65 61 40 37 SMEUS SMC2 53 SOA ——  SVBUS SMC 2 S3 SDA 37 49 61
73 e ease e _— 65 73
L
SMC SO "1" SMBus Connections
36 30 25 18 17 38 93 13 31 o Prave 0
38 38 35 8 25 33 21 36 30 %o
R5360" ‘R5361
sve CPU Tenp Inlet DDR BMON THR
2.0K 2. 0K &
59 5%
5000 1/ 20w 1/ 20w V1704 02 USB00.
M M
(wsTER) 201, , 201 (Wite o0xo8 Read 0x99)
7
40 37 32 13 SEUS SMC1 S0 sa — swwsswcrsosa 14 32 37 40 43 a4
88 83 3 38 S r = 8 7
7
49 37 32 17 Sveus S\C 1 S0 son o —  sweus s so son 14 32 37 40 43 44
8888 43 38 s r = 8 7
L
Chi pset current
PACIO21 U620
(Wite 0x30 Read 0x31)
64
sveus sve 1 so sa jrd
3
64
Sveus sve 1 5o son jrd

SYNC _DATE=02/ 06/ 2013

Ié\!(réc MASTER=J41 M.B
T
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e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY. PLE | NC.

ROP Pl OF_AP
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED

2




8 7

3

ons0
2588
onng
RN

owes
R8s
FoboR

| COR COWPUTI NG Hi gh Side Current Sense
I MBC : DDR 1V2 Current Sense (LPDDR + CPUDDR)
P qurrent 124
WXV 24 36 30 26 18 17 15 33 12 3 8- PP3V3 SO EDP Qurrent 7 S7A
BREBEBHBN %
GAIN 100 MAX Vel £ £ 15 14 nv 62 8 43 42 41 _PP3V3 SASW SNS
CPU_HS_I SNS: YES can 200x
CPU_HS_I SNS: YES 1 5450 SENSE R R7450 0 002R PLACE NEAR R7450 5 DRAM_| SNS: YES
—o b i Mg CPU_HS_I SNS: YES " A =
V+ T0% DRAM | SNS: YES C5460
3 PLACE NEAR (5000 £2 11
§ 3 BPBUS S5 HS COMPUTING | SNS Us450 2 Comer " ¥ L DRAM | SNS: YES
CRITI CAL 1 NA214 = 353355 us460 2 Cower PLACE NEAR US000 AS 11mm
R5450 2 IN- sc70 OUT |6 aa| | SNS HS CONPUTI NG | QUT LAANZ—9 I NG | SENSE a7 39 I 'NA210 35:3?(5
0.002 CRI TI CAL 1 PLAGE NEAR U600 €2 11mm 74 53 [Cy—SNS 1V2 S3 N sl scro . OUT L8 ISNS 1v2 | QuUT 2 SMC 1V2S3 | SENSE oo o7
120w
w | (100w v) REF| 1 ¢ R5451* > 1 C5455 CPU_HS_I SNS: YES CRI TI CAL e PLACE NEAR US000 A5 11mm
0612 20K 0,22 74 53 CCR—1 SNS 1V2 S3 P 401N+ REF| L R5461% e * C5465 DRAM_| SNS: YES
APN 10750137 GN\ND 5% o (200V/ V) 201 P -
6 50 11200 PLACEVENT NOTES 20K ——92
3% %2 PPBUS GBH - o] W 0201 GN\D 5% 63V
1912 - 201, 120w PLACENENT NOTEs 2 Sem
Place close to SMC GND SMC AVSS 47 38 41 42 43 N 28’5 | ——————————— 0201
(For R and O :Z-l ace cl u:ec;ﬂ sme GND_SMC_AVSS 37 38 41 42 43
For R an I —
IOOR : OTHER Hi gh Side Current Sense =
P Qurrent 10 75A
WXV 53 75
can 50% _
| APC : AirPort Current Sense
62 58 43 42 21 _PP3V3 S4SW SNS
PLACE NEAR R5430 Smm OTHER_HS_| SNS: YES EDP Qurrent 1 00A
OTHER_HS_| SNS: YES 1 Cc5430 MAX Vi £ f 25
0 1F :
¥ — OTHER_HS_| SNS: YES can 100X opavs Seow S
(OT}EPBUS S5 HS OTHER | SNS PR PLACE NEAR 15000 A4 11m oz 50 a3 ez
MT |Us431g R5433
R5430 'L°_z | SNS HS OTHER N shin so0 - our HS_OTHER I QuUT , LN, - PLACE PR FEaT0 S Al RPORT_I SNS: YES
0. 003 CRI TI CAL 1% Al RPORT_| SNS: YES ol
PLAGE a
w 7a | SNS HS OTHER P |l N REFLL R54321 aow 64 39 38 37 20 _PP3V3 WAN o V+ NEAR U5000 mm
N (50V/ V) 201 il Al RPORT_I SNS: YES
o612 s 20K us5470 R5475
G\D oSk CRITICAL |, | NA214 s 53K
PPBUS G3H , o3V OTHER_HS_| SNS: YES R5470 7a | SNS Al RPORT N shin scr0 6 | SNS PSVWAN | OUT 2 SMC WAN | SENSE a7 39
™ o ot oD
201, PLACENENT NOTES 0201 T 0. 025
GND_SMC_AVSS 1% CRITI CAL soow Al RPCRT_| SNS: YES
Place close to SMC -7 i 7a | SNS Al RPORT P 4l N REF|L R5471" " 1 5475
For R and o012 yfd (100vY) 20K —022F  piae e w000 a1 11
(¢ o APN 10450024 5% 20%
G\D 120 < PLAGEMENT NOTES 2 8
| ROC 3.3V SO FET Current Sense 20 _PP3V3 WAN R - N T
gl Place close to SMC
(For Rand © L_G\ND SMC AVSS 57 35 41 42 43
P Qurrent 1 02A
WX VG 306
GAIN 1000% 62 58 43 42 a1 _PP3V3 SASW SNS
PLAGE NEAR RS5440 S 3V3S0_I SNS: YES
3V3S0_I SNS: YES 1 C5440
74 ——o0.1UF
171813 2 119°_PP3V3 SO - + 10% PLAC;\/*;“;“;’DSD“:_J\’(:S | SDC SSD Current Sense
3383 83 82 88 88 U5440 : b reids 0P Qurrent 3 00A
2| 4 I NA212 i
os1z st °| 5, | SNS P3VE SO N slin i s I SNS P3V3 (S0 | QUT AN 2 SMC_P3V3S0 | SENSE o =7 e
GAIN 200X
0}%: CRI TI CAL S 3V3S0_I SNS: YES
2. O 74 | SNS P3V3 SO P ol REFLL 1 i\ csaa
R5440 N (1000V/ V) R5424o]k 201 1 Eszzuf PLACE NEAR (5000 81 1amm 62 58 43 42 41 _PP3V3 SASW SNS
MT oK — 0% PLAGE NEAR RS480 S SSD_I SNS: YES
T vau ? D1 sns: v : C5480
« _PP3V3_SO_FET R N a8 [ pucmew rores SSD_I SNS: YES o 548
e E—— . PLAGE NEAR L5000 2 11
Place close to SMC G\D SMC Avss 37 38 41 42 43 64 62 30 _PP3V3 SOSW SSD - y T, 8% SSD | SNS: YESW
(For R and ©) U5480 Sooa xR R5485
CRITI CAL | NA210 4 53K
= R5480 |2z I SNS SSD N s|in s OUT |8 | SNS P5VSgD | OUT LANAZ SMC_SSD | SENSE oD o7
1S2C : 3.3V Canera Current Sense 0.003 CRI Tl CAL s SSD_I SNS: YES
w 7a | SNS SSD P A0 N+ REF| L o e ' C5485
EDP Current 0 82A (200v/ V) R548 1 201
0612 2 20K PLACE NEAR U5000 C2 1lmm
WXV 16 38 M T_TABLE D Lo S PLACEMENT NoTES
b 200 s Sasw S 55 _PP: D FET_R o 201, Prace crose 1o svc
oz o8 a3 ez (For Rand O L_GND SMC AVSS 57 36 a1 42 43
{5 _PP3V3 S3RSO CANMERA —
{4 PP3V3 S3RSO CANERA AN | SNS: VES
5 pPav3 S3RSO CAMERA _ T PLACE NEAR L5000 B2 11mm ) _
81 N L wom o 5w = CAM_ I SNS: YES I BLC : LCD Backlight Driver Input Current Sense
M N REGC WOTH 0 2 M4 “ U5420 R5425
VOUTAGE 3 3V 0612 SHORT | SNS CAVERA N I NA210 0P aurrent 0 674
WAKE BASE TRUE w IS SAERR N o s 3 | SNS_CAMERA | QUT AKX 2 SMC_CAMERA | SENSE oD o7 > WXV 0 06
0. 828 CRI Tl CAL s CAM_I SNS: YES AN 500
R5420 .4 | SNS CAMVERA P afine REF| 1 : ! Csa
ot (20001 V) R5424 mo A 62 58 43 42 41 _PP3V3_SASW SNS
20K 0 22UF  piace neaR L5000 B2 11mm
G\D % Y
PP3V3 S3RSO_CAMERA R - N oy el o 2 er PLACE NEAR RS490 St LCDBKLT_I SNS: YES
MNLINEWOTH O 5 MM VOLTAGE 3 3V - 201 2 L KLT | SNS: YES 1 5490
M N NECK WDTH 0 2 MV R5421 Pl ace close to SMC GND SMC AVSS -y 6 4 PPVI N SOSW LCDBKLT CDBI y ! 3 of 1
(For R and ©) + p— PLACE NEAR US000 B6 11mm
N s6 41 _PPVI N_SOSW LCDBKLT — Sons
PP3V3 SO 1 2 MN LINE WOTH 0 4 MA — 2 e LCDBKLT_I SNS: YES
M NEGK WOTH 0 25 M U5490 oo R5495
1 ew = Porigaaid 2| I NA211
VE LF VAKE BASE. TRUE 0612 SHORT 74 | SNS LCDBKLT N sin scro 5 I SNS LCDBKIT | QUT IAAR 2 SMC LCDBKLT | SENSE a7 39
o M auT m
NOSTUEF o e CRI TI CAL s LCDBKLT_I SNS: YES
R5423 2. 020 7o | SNS LCDBKLT P afine REF|.L R5491! e ! C5495
0 R5490 (500v1 )
PP3V3 S3 1 2 amMT 20K PLACE NEAR US000 B6 11mm
= s6 41 _PPVIN SOSW LCDBKLT FET G\D 1/20W S PLACENENT NOTEs
VE LF s6 41 _PPVIN W LCDBKLT _FET — o 201,
o N b wEm § 52t hen - AN L G\D SMC AVSS 37 5041 42 4
r R an
VAT RSt TRE o R
" . DC-IN (AMON) Current Sense £
CHARGER BMON Hi gh Side Current Sense ( =
PLACE NEAR L5000 A4 11 PLACE NEAR L5000 B3 11 Repl aci ng caps with 100K PD on | SENSE SMC i nputs
R5422 R5431
PART NI ER qQry DESCRI PTI ON REFERENCE DE! CRI TI CAL BOM OPTI ON
o > CeR BN A @ S\C BUON | SENSE Ty o7 3 o [T CHGR AMON AA o SMC DCI N | SENSE oo 7 3 UNVB| S S ISYNC VASTER=J41 M.B SYNC_DATE-03/ 28/ 2013
11750008 1 RES MF 1/ 20W 100K CHM 5 0201 SMD C5455 CPU HS I SNS NO THItE . j
Ly e . - Hi gh Side Current Sensing
ISL6259 Gain 36x ss000r 11750008 1 RES MF 1/ 20W 100K CHM 5 0201 SMD C5465 DRAM | SNS NO v AN em N
Sale ZTeALY Lov Sense Ris R7120 20mehm 117S0008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5475 Al RPCRT | SNS NO I I O" NUIVb
v 3 v 9 167 e 1516259 Gain 20¢ Appl e Inc. =
EDP Qurrent 310A QD SV AVSS 37 38 41 42 43 Max VQut 1 4V at 8 25A 37 38 41 42 43 117S0008 1 RES MF 1/ 20W 100K CHM 5 0201 SMD C5485 SSD 1 SNS NO ®
Scale 2 oAl 11750008 1 RES MF 1/ 20W 100K CHM 5 0201 SWD C5495 LCDBKLT 1SS NO NOTI CE OF PROPRI ETARY PROPERTY:
Eo aurront 3 A
THE | NFORMATI ON CONTAI NED HEREI N | S THE
117S0008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5433 OTHER HS | SNS NO Fr*ﬁg:slcggég&PAG:{EgngTprpkang;"m
PART NI ER qQry DESCRI PTI ON REFERENCE DE! CRI TI CAL BOM OPTI ON
uve S S 117S0008 1 RES MF 1/ 20W 100K GHM 5 0201 SMD C5425 CAM 1 SNS NO , : ISTN?B'V:;LN THS ggc‘é’\c’gfl 'TN CONFI DENCE 54 OF 121
10750248 1 RES SENSE 0 0030HM 1W 4 TERM 1% 0612 TFT R5480 CRI TI CAL 11750008 T o - 2/ 20w 100K et 5 o201 o0 a5 % 196 1o 111 NOT TO RWEAL::.@:E PUBLISH | T | N VHOLE OR PART
IV ALL RI GHTS RESERVED
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VPOR: PBUS Vol tage Sense Enable & Filter
Q500 I CSO CPU VCore Load Side Current Sense
NTUD3169CZ
SOT 963
N-CHANNEL | s pRuSVSENS EN L
RE502° EEEE RS S R S
H_ 100K PLACE NEAR=U5540 5 3MM
gz [T SMC_SENSCR PWR EN 2 G — 196 CPUVR_I SNS: YES
S v Max Vout: 3.3V at 19.77V Input 1 C5540
201, 3 0. 1UF
1 CPUVR_I SNS: YES CPUVR 1 SNS: YES oot
D J_ s PBUS SO VSENSE PLACE NEARZR7310 3 5MM = 2 Ceim xsr
= R5544 0201
= 4. 42K 74 43 CPUVR_I SNS1_P_R 1. 43K Gai n: 274. 72x
R5503* 74 52 [Ty CPUVR | SNSL P 1 2 1 2 —
=
s| | .o 21. 4K yew yew Sense R is R7310, R7320
PPBUS G3H s 1/ 20w Ve LF VELE ,
NEAR 02 t07 . ’
52 sofpo 49 41 g7 . \I@j 201, | RTAEVEN N = 4573 G Sense R is 0.75nChm each, conbined 0.375mChm
P- CHANNEL SMC PBUS VSENSE CPUVR_I SNS: YES
A e o7 % PLACE NEAR-R7320 3 SMM PR 1 NS YES EDP: 32A  TDP :28.05A
PLACE NEAR=U5000 A3 11MM g
R515000]l; 1 PLACE NEAR=US000 E1 11MM '31545§K CRITI CAI
0K R§5409ﬁ 1 C5504 72 52 Iy CPUVR | SNS2_P 1A 2
- 1 CPUVR_| SNS: YES
1/ 20w s L géw%zu;: e oﬁg&@ PLACE NEAR=US000 B4 11WMM
201, v2on 2 83V VE LR s CPWR ISUMR P . A R5548
PEUSVSENS EN L DLV e . - \7\ 4 CPUVR I SUM | QUT LA 03K, SMC CPU | SENSE
p_GND SMC AVSS 57 30 41 42 43 CPUVR_I SNS: YES AAAY oD 27 3
. CPUVR_I SNS: YES V. 1% CPUVR_I SNS: YES
PLACE NEAR=R7310 3 5MV 3 1/ 20W
VDOR: DC-In Voltage Sense Enable & Filter 554 R5545 i 201 e
74 52 [Ty CPUVR I SNS1 N A 2 74 a3 CPUVR | SNSI. N R A 2 74 CPUVR ISUM R N L o 220
1ew 1ew 1 2 &2
oF oF —
510 Moz Moz 0201
NTUD3169CZ CPUVR_I SNS: YES G\ND SMC AVSS 37 38 41 42 43
N S L CPUVR_I SNS: YES
CHAN s DCINVSENS EN L PLACE NEARER7320 3 5MM R515M47
43 1 2
Enabl es DC I n VSense
4. 42K A
divider when SUS present R5512" 7 52 (TR CPUVR | SNS2 N 1 2 196
s 100K W CPUVR I SNS: YES wisw
PM SLP_SUS L 2 G o 1/ 16W 1 2
3 IO s wzom VLR R5546 NO XNET CONNECT! CNETRUE
’ W Max VQut: 3.3V at 19. 77V | nput 402 iMm
0, 1%
1 1/ 16W
J_ s DON S5 VSENSE 02"
'
R5513 L
el 27 ax =
s 2w
\Qﬁ' W [ PLACE NEAR-US000 83 1M
A 201, RTHEVENI N = 4573 Chns
% PPDCI N G3H | SOL P- CHANNEL SMC DOl N VSENSE oD = = | MOC : CPU DDR Current Sense
]
o4 n PLACE NEAR=U50(Q0 F1 11MM
RE511 A PLAGE NEAR-US000 B3 11MM P qurrent 3 00A
100K Risjgi ! C5514 MRX Vi £ f 12 60 mv
2w 1w T 0 220 N 200x
201, '3 2 S 62 58 43 42 41 _PP3V3 SASW SNS
PDCI NVSENS EN L DIV k] oz01
DCl NVSENS 42 10 8 PPVMEM O SO_CPU —
p—CGND SMC AVSS 37 38 41 42 43 MNLINE WOTH 0 6 M — PLACE NEAR R5570 5mm CPUDDR_I SNS: YES
MN NECK WOTH 0 1 MM 1 -
TAGE 1 2V CPUDDR_I| SNS: YES o C5570
”“;f;\f;é&‘o S0 CPU ™ A PLACE NEAR L5000 HL 11mm
CPU Vcore Vol tage Sense / Filter e PR CPUDDR_I SNS: YES
U5570 RE575
2 a4 I NA210
XVE520 35232KO os12 st ) * ;4 | SNS CPUDDR N slin scro s | SNS CPUDIR | QUT AR 2 SMC_CPUDDR | SENSE oo o7 %
19 §/_PPVCC S0 CPU 1 54 2 CPUVSENSE IN AN, SMC CPU VSENSE gy a7 3 v Vil CPUDDR | SNS: YES
PLACE NEAR=R7310 2 5 MM 1% PLACE NEAR=US000 B7 11WMM 2,003 72 | SNS CPUDDR P i REF|: R5571" e 1 c5575
1/ 20w R5570 (200v/ V) 201
M 1 C5520 1 20K PLACE NEAR L5000 HL 11mm
200 Lo 500k mT G\D 120w
T 20% o] M
2 Sen 70 62 53 7 22 21 20 10 17 _PP1V2 S3 n A
PLACE NEAR=US000 B7 11MM 0z01 D AV a7 38 a1 a2 43
GN\D_SMC_AVSS 37 38 41 42 43 PLACEMENT NOTEs
= Place close to SMC
1. 05V Vol tage Sense / Filter (For Rand O
IRSC :3.3 S5 REG Current Sense
XW5530 R5530
5 v 4.53K Eop Qurrent 3 00A
5%.% &_PP1V0O5 SO 1 % 2 P1VO5VSENSE | N 1 2 SMC_P1V05S0 VSENSE 37 39
1348 fe D> MV T 30 00
62 59 58 ﬂlz"gw PLACE NEAR=U5000 Gl 11MV
PLACE NEAR=R7640 2 5 MM B can 100%
2“";1 6530 62 58 43 42 41 _PP3V3 SASW SNS
0
PLACE NEAR RS5590 5mm P3V3S5_1 SNS: YES
PLACE NEARSLBO00 GL 11 P3V3S5_| SNS: YES 1 css90
D AV a7 38 41 42 43 3420 28 18 17 16 15 13 11 ¢ _PP3V3 S5 - - : ° 1
BB BHLY o= ™ — 01k PLACE NEAR U000 A6 11mm
2 Zwer P3V3S5_I SNS: YES
I C1C. 1.05V SO CURRENT SENSE / FILTER MT IUSEZ%E R5595
R5590 374 | SNS P3V3S5 N slin scro . QuT |8 I SNS P3V3g5 | QUT LANA 2 SMC P3V3S5 | SENSE oD o7 e
P qurremt 1A
0. 003 0 P3V3S5_1 SNS: YES
Wit 5 s iw < 4 1SNS P3V3S5 P e RTICAL ol 1 v L csses
N s00% o2 50 43 42 41 _PP3V3 SASW SNS - (100M1V) R552%& PLAGE NEAR L6000 A6 11mm
PLACE NEAR R7640 Smm P1V0O5_1 SNS: YES s 42 _PP3V3 S5 REG R e GND vzow
P1VO5_I SNS: YES o 1 C5560 - ]
C556 o esneinono 12 s I
V+ T_ 0%, P1VO5_I SNS: YES 5442 _ PP3V3_S5_REG R j— D AV 37 38 41 42 43
PLACE NEAR-R7640 4 SMM U5560 2 Germ xoR R5561 0N NEGK WO 0 200 PLACENENT NOTES
TNA211 55061 e Tace 3 BV
s 55 LSS 1V05 S0 N sl soo . aurle P1VO5S0 | QUT 3 ,vi;\/z SMC P1VO5S0 | SENSE o = e oS T = Pl ace ol ose to SN
CRI TI CAL ﬂlz"gw P1VO5_I SNS: YES (For R and ©)
74 55 (TR I SNS 1V05 SO P a4l N REFLL R5562"! 2,\‘,),:1 1 C5561
PLACE NEAR=R7640 3 SMM (500v/ V) 20K = %22 piace near-US000 H2 11Md ISYNC VASTER=J41_M.B SYNC_DATE=03/ 28/ 2013
GN\D Yoo 6 3v T
“ K 60 Vol tage & Load Side Current Sensing
G\ND_SMC AVSS a7 a8 a1 42 43 Repl aci ng caps wi th 100K PD on | SENSE SMC i nput s oaivy gy, ~-v
Appl I nc. CH_NUM
us PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON d}@ ple ¢
117S0008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5541 CPUVR | SNS NO NOTI CE OF PROPRI ETARY PROPERTY:
117S0008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5561 P1VO5 | SNS NO EE&EWR\(MTLO\I gg\Tr\EAIC}I%IERPSEEEI Rlc! S THE
THE POSESSOR AGREES TO THE FOLLOW NG
11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5595 P3V3S5 | SNS NO | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 55 OF 121
Il NOT TO REPRODUCE OR COPY I T
11750008 1 RES MF 1/ 20W 100K OHM 5 0201 SMD C5575 CPUDDR | SNS NO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
50 43 42 83 PP3V3 SASW SNS L ,\/‘{;\/z PP3V3 gNS CPUVR ADIYST | SNS R5660 RSEGG
0
e * 5620 s oo e m sppupilffimes A% ' PSS GUNER AN\ AL IS N o
et T oUr e s P
0z . 20w 120w
20;/:/ M M NO STUFF
2 Sem 0201 PLACE NEAR=US660 3 SMM R5662* 0201 667
. 0201 1 + C5660 WS I SNS HS COVPUTI NG P 1 N 2
R5821: ADDR - Ox56/0x57 (r/w) L 0 1k 1o S D
CPUVRSNS ADDR SEL 10% fva 5%
- BvPASS-US620 1 5 3w 2 201, R5668 v zow
D RE621 - PU. SMBus node AP 2 ot
S3K L SNS HS GALN N R AN LSS bs o o 7
11200 vbD 59
e U5620 = 1200
2 PAC1921- 1- Al A PLACE NEAR=US000 A7 5MV 0201
R5625 PLACE NEAR=R7150 5MM o) N NO STUEF.
DFN o v R5661 669
° {ADDR_SEL/ GAI N_SEL out] 4 SMC CPUVR ADJUST I SENSE R LANAZSME COUVR ADIUST | SENSE oo 57 % 27K & ., 0
= _ - 1 1% A]E 1 SNS HS COVPUTI NG N 1/\/\/\/2
CPUVR I SNSL P R 2 8 5% C5625 Us5660 R5665 120w < 43
74 42 (TR SENSE+ READ*/ | NT| MC_CPU DBGPVR RD L Yany BU 1/ 20w B CKPLUS WAI VE=Ndi f Pr badTer m I NA211 M 5%
CPUVR | SNS1_N R 3 NT_SEL| 1© SMBUS SMC 1 SO SCL %01 S I SNS HS COVPUTI NG P ] 6 ISNS HS GAIN A RN 2 ISNS HS GAIN QUT R 2012 v
74 42 [T SENSE- SM_CLK/ I NT_ CBD 18 3 8 60 75 o2 74 43 41 [T b~ seio  oUT ¢t NV G STURF 0201
SM _DATA/ QUT_SEL| ° SMBUS SMC 1 SO _SDA CED 1432 37 40 44 64 69 73 il CKPLUS WA VE=Ndi f Pr badTer m CRI Tl CAL 5% .
PLACE NEAR=US540 1 5MM 7 L 1/ 20w C5665
COMM_SEL NO STUFF 74 43 41 [TR)—LSNS HS COVUTING N 4] N+ REF|L R5663 fyes
- (500V/ V) 0201 0 22UF
PLACE_NEAR=US000. A7: 5MV 20K 203
G\D 2 Sem
AD _EPAD QD ShC AVSS w0 - i3
o] 4 201,
q GAI N: 500X
| LDC : LCD Panel Current Sense / Filter
L In battery discharge scenario negative voltage will be Wth 100mA battery current, WII| have 10.2nV difference
62 58 43 42 a1 _PP3V3 SASW SNS - present on IN+/- pins with | NA output voltage decreasing going into sense pins of U5800.
from 3.3V with increasing discharge current. This will set the m numumcurrent threshold at 0.100mA
60 s _PP3V3 SOSW LCD —
MN LINE WOTH O 3 MM —_ PANEL_I| SNS: YES
MN NEGK WOTH 0 2 1 PLACE NEAR RS470 S
VOLTAGE 3 3V PANEL_I| SNS: YES of
WAKE BASE TRUE PLACE NEAR US000 C1 1imm
60 45 _PP3V3 SOSW LCD - 3
PANEL _| : YE!
U5670 a7 RS
I NA210
74 | SNS PANEL N sin s0 . OUT L& | SNS PANEl, | QUT 1 W(/z SMC PANEL | SENSE o o7
CRI Tl CAL 1% PANEL_| SNS: YES
70 | SNS PANEL P af) e RerlL ) 20w X .
(200V/ V) RSGZOJ‘; 0 i ESZGZUS VR | MON Current Sense Filter
G\D ua25w< Gai n: 200x L im resremso e nm S
o M 0201
201 ,| scale 025A 7 Vv R5641
G\D_SMC_AVSS 0
EDP Qurrent 0 750 A :”L‘:CZC‘” f;: O k K- oD CPUVR | MON LAAAE— SMC CPU | MON | SENSE oo =7 =
Max vdi ff 15 v i . I BN §F 4 §F BN B 4 5% NO STUFF
MAKE BASE TRUE . . 1/ 20w PLACE_NEAR L5000 B8 S5MM
= Pl ace close to SMC 02’51 ' 5641
(For Rand O 2 e
. . . G\D_SMC_AVSS
Di screte H gh side Current threshold
62 &1 NO STUFF Vref = 0.406mv Vth = 0.442 = 1A fromBattery
s 5611
30 PP3V3 SO 0. 22UF Vtl = 0.290nv = 0.687A from battery
s )
a4 12 A . .
§§ é’g? BYPASS=US601 3MM ] B'VD\I . Di screte B,VD\I CUI“ rent Sense / Fi I ter Hysteresis TBD based on RC val ue changes
258 B %:5613 20 NO STUFF
. 1UF
Rosg Goor 5601
2 74 65 84 62 61 0. 22UF
sEor R R5619 suxpgEfEi B S0 ’ |z
= HS COVP_FB L 235K , BYPASS=US601 34 il
- 1 C5603 20%
'R5614 e LU Y SMC_BMON COVP_ALERT L oo
B 294K R5616 Us611 i 1%, o201
T ) 03 2
16w L 2 s 5 MOP6541T CERM X5R
AN N E L 600 50 | ok
2402 116w : - = BMON_COVP_FB LAAN DWNS2D21 PB4
M5 1 4 106 SYM VER 2
HS COVP VREF 4 SMC HS COVP ALERT L oD R560 R5606 1/'vew
2 100K 00K U5601 W L
us5612 D - A% 2K, o 5 MCP6541T © [ s
'R5615 DVMN32D2LFB4 b LF . \/1\/% Vv SC70-5 2
49. 9K DRoosts 3 2 yzow 1 BVON_COVP_OUT
ey lus 1our R BMON COMP_VREF o2 4| =
, 402 NOSTUFF f
1|G SI3
1 C5610 . 'R5605
= ] 0, 1UF Gai n:  50x 100K
NOSTUFF v Scale: 2A/ V o =
2 116w
'R5617 'R5610 e 1 Max Vout: 3.3V at 6.6A i ¢BVON I QUT R S
0 0 = 2 oS
20w = 1 C5600
2 ggol = 4 lj)é%luF
L v
HS 1QUT D 'R5600 pres
NOSTUFF 0
5% =
120w
D5617 120
0201 ~ ‘ , 0201
RE521ES. 30 BYPASS=U5600: 3MV
K C5606 *
0. 1UF
10
6 3V
CERM X5R 2
0201
I\ | SNS HS COMPUTI NG | OUT = Y| TER=J41 B Y| DATE=! 28/ 2017
hall g CHGR_CSO_R_P/' N are swapped on purpose ol %‘C ,N,A,SLt il SIS 3020020
to neasure power into the system + mbug Sensors 1
KPS W VELR  Pr b us600 PLACE_NEAR=US000. A3: 5MM p=y A v-v
Ndi f P badTerm I'NA213 CH VB
7 50 [Ty CHGR CSO R P sline  soo - our e BVON TQUT R5608 Appl e Inc. =
CRITI CAL LAAAZ BVON_DI SCRETE_| SENSE a7 3 ®
CHGR CSO R N 4 i 1 1% . .
[ e — e REF R5601 120w PLACE_NEAREUS000. A3: SWM NOTI CE OF PROPRI ETARY PROPERTY:
. ) . CKPLUS WAI VE=Ndi f P badTerm 20K * + C5602 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
Repl acl ng caps w th 100K PD on | SENSE SMC i nput S G\D 120 j— PROPRI ETARY PROPERTY OF APPLE | NC,
o M THE POSESSOR AGREES TO THE FOLLOW NG
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON o2 I' TO MANTAIN THI S DOCUVENT | N CONFI DENCE 56 OF 121
- Il NOT TO REPRODUCE OR OOPY | T
117S0008 1 RES MF 1/ 20W 100K CHM 5 0201 SMD C5675 PANEL | SNS NO 4 M g% 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
= %g IV ALL RI GHTS RESERVED
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8 7 6 5 4 3 2 1

CPU Proximty, Inlet ,DDR and BMON THR Sensor
VaLTAGE 3 3V
oTH 0 25 mm
REB00  MIIRUTIIEN
36 30 26 10 37 13 93 32 9% §° PP3V3 SO LAAAZ PP3V3 SO CPUTHVENS R
35 3338 33 234331 36 3 5e
5% 1 5800
120w
o 0 1F
o~ 10
v
2 cerMOGR
0201 NOSTUFF
74 | NLET THVENS D1 P 1R5802 ]RSBOG
R = «| cRITICAL 100K 100K
- = & e e e e e e e e e = = o= PLACE NEAR=Q6830 3wV
T ° @ NO XNET CONVECTI ON TRUE cs801 ! VDD 1/ 20w 1/ 20w
Pl acenment note: PLACE NEAR USB00 2 5mm |
' ' 830 1 2200PF uUs800 , 201 , 201
Place (5810 next to DDR/5V/3 3V supply on TOP side BCS46BLP Lov s
e DFNLOOGH 3 PLAGE NEAR L5600 3 Srm a2 Ewcgs42
2 RVF |2 CPUBMONSNS ALERT L
74 |NLET THVBNS D1 N oP1 THERM' 1 0D *©
I — o N ALERT* (51 CPUTHVBNS ALERT L oD
74 CPUTHVENS 02 P
N PLACE NEAR=G810 3MM ) NO XNET CONNECTI ON TRUE o L “lprP2/DNB SVDATA] SMBUS SMC 1 SO SDA (B 14 32 37 40 43 64 69 73
+ C5811 C5860 * 5802 *
L N L 27pF 47PF —— 6860 B op ] ° | D\N2/ DP3 SMOLK| 12 SMBUS SMC 1 S0 SaL CBD) 14 32 37 40 43 64 69 73
, Placenent note: X 6810 & T DFNLO0GHA 3 T - s
1oV
Place Q8830 between near rear vent on bottom side Bﬁ‘;&%i’ 2 2% coe cerv PO C0G O 2 BCB46BLP st 2| SENSE+ ADDR_SEL CPUTHVENS ADDR SEL
R 2 0201 0201 0201 74 CPUTHIVBNS B2 N 15 | SENSE- B 'R5805
PLACE NEAR=QS860 3MM 3 Iy NC 0
° 74 43 GO0} ISNS HS GAIN P 13 | DUR_SEL %
14
Detect DDR/5V/3 3V Proxinity Tenperature a s | SNS HS GAIN N TH_SEL e, Zggm
CPUTHVBNS DUR SEL GND  THRM PAD . Pl acenment note: !
NCSTUFF
R5803° Place US800 under CPU '
CPUTHVBNS TH SEL @ ot . =
10K NOSTUFF N
2 R5804% Wite Address: 0x98
W 10K Read Address: 0x99
201 5%
2 1 20w
e
w01,
TBT, ML.B Bottom Proxi mty Sensors
R5840
0
4 _TBTTHVENS D2 R P 1 2 TBT M.BBOT THMVENS P
NN aa 72 TBT, M.BBOT and TBD Tenp Sensor
5%
3 PLACE NEAR=G5820 3MM vzow
N + C5820 0201 R5810
®820 —— 47PF 74 65 64 62 61 a7
Traasons > D B = susnphifififoes : LT S TEMME 13
: 0201 0 - Gt ' 5810
744 TBITHVENS D2 R N LAN/N\2——IEL MEBOT THVBNS N 44 74 e B 0 e R5811°
g o S 22K
0201 uUs810 0201 1/ 200
TBDTHVBNS D2 P M
Ve EMC1414- 1- Al ZL = B
TBT M.BBOT THVENS N aa 74 Lo NO XNET CONNECTI ON TRUE MsoP B re—
. Pl acenment note: DP1 THERM: / Al TBT INLET THM L
3 ) gcsgi(gfmqssau 3 _Place @820 close to TBT on TP side _' o R L errelee - — N
Q6840 ’ 4 9
BC846BLP DP2/ DN3 SVDAT, SMBUS SMC 3 SDA LB 3 37 40 64 73
TEDTHVENS D2 N
DFNLOO6HA 3 74 44 By S | DN2/ DP3 SMCLK |_2° SMBUS SMC 3 SQL LB 36 37 40 64 73
TBT M.BBOT THVENS P 44 74 P T R GND
|
, Placement note: 6
Place Q5840 on M.B bottom side opposite U810 !
L T T T T
TBT M.BBOT THVENS P
TBDTHVENS D2 P P ZRTVe:
3 NO XNET CONNECTI ON TRUE -
A PLACE NEAR=Q6850 3wV ro- - - - = _- R 5812
5850 . C5850 , Placenent note: A s U810 4 5 22000F
BCS46BLP — TED ! R ISYNC MASTER=J41_M.B SYNC_DATE=02/ 06/ 2013
DFNLOOGHA 3 2 220 o0 cerM Sttt T T T s s s PLACE NEAR L5810 5 Srm IR e TMItE Th | s
2 0201 er ne ensor s
TBDTHVENS D2 N a4 74 74 1B TBT M.BBOT THVENS N o Wite Address: 0x39 T G NOVEETe
Read Address: 0x38 CH NUM>
Appl e I nc. =
®
NOTI CE OF PROPRI ETARY PROPERTY:
74 aa THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
74 a4 TBT MBBOT THVBNS P L TBT M.BBOT THVBNS P — TBT M.BBOT THVBNS P a4 74 PROPRI ETARY PROPERTY OF APPLE | NC.
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FAN CONNECTOR

R6010
0

%
1/ 20w
0201

PP3V3 SO _FAN

64 65 74
PP3V3 S0 8%%%3%5 15 17 15 26 30 36 38

S9'40'31'22"33" 44786 °89 761 62

NOSTUFF

+ C6010

BYPASS=U6010 3nm

PP5V_SO 16 17 32 51 52 56 58 59 61 62

518S0793
CRI Tl CAL

J6000
FF14A- 4C- R11DL- B- 3H
F RT SM

Nex——(O)

37 (o1} SMC FAN 0 TACH

R6061 .
100K
5%

1/ 20w
201

R6065 2 A
47K o |5V b
1 > os FAN RT_TACH 2l o | TACH
5% 3 o
56w " MOTOR CONTROL
O

201

7 [ SMC FAN 0 CTL

i

SYNC DATE:O%/ 06/ 2019 / \

%ﬂc MASTER=J41 M.B
T

Fan

d} Appl e I nc.
®

TR E—
<SCH_NUM-| D
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SPI ROM

Quad-10 Mbde (Mbde 0 & 3) supported.

SYNC _DATE=01/09/2013

SPI Frequency: 50MHz for CPU, 20MHz for SMC. SPI +SV\D SAM COnneCt or
64 62 59 58 57 18 14 11 8 _PP3V3 SUS
SAMCONN
CRI Tl CAL
BYPASS=U6101  3mm
1 06101 BYPASS=UB100 3  CRITICAL raor O300 1
_ ?g’vlup e e i
2 XsR CERM 14 13
201 U6100 PP3VA2 G3H ~
o W25Q64FVZPI G 59 50 49 40 38 37 36 33 39 17 s §
VCC 64MBI T . oxe
U6101 69 46 _SPI_M.B CLK 6 {CLK WSON  Dj (| Q0)| -5 SPL_M.B I1CD MoSI 46 69 64 a6 _SPI_ALT | Q0 MOSI P 4 00 3 - SPI_ALT CLK 26 64
74LVC1GO9 6 5
2|a LyCLS SsPl LB cs L OM T_TABLE 64 a6 _SPI_ALT 101 M SO P oxe - SPI_ALT CS L 46 64
PLACE NEAR=UG100 1 12MV 6a a6 _SPL_ALT 1 QR WP L gy o o @=gp—SPL ROM USE M.B CBED 15 6 64
60 46 _SPI_MB CS L 3B CRI Tl CAL |__1Ccs* 1a o babd
[© =y o — DO(1 Ol)|-2_SPI_MBiQl MSO 46 69 6a a6 _SPI_ALT 108 HOD L g o 20 5 o042 S SVC_TNVE (SWDI O CBD) 37 30 o
64 46 15 Pl E B s|C 69 46 Pl_MB IR W L WP (| 2) 1@ SMC RESET L -— 2 T ﬁSNCTCK (SWOLK)
s|p 69 46 _SPI_MB 1CB HOLD L 7 HOLD* (1 CB) 1= 64 50 38 37 (OOT}—== = O O - oD =7 20 o
G\D
= GND THRM_PAD 16\ 15
< o N4
NOTE: If HOLD* is asserted
ROMwi |l ignore SPI cycles =
in normal and Dual -1 0O nodes.
Quad SPI and QPI instructions require the non-volatile Quad Enable bit (QE)
in Status Register-2 to be set. Wen QE=1, the /WP pin becones |2 and /HOLD pin becones |C3.
SPI Bus Series Term nation
SPI_ALT 133 HOD L 46 64
PLACE NEAR=J6100 10 5mm SPl ALT 1 C2 WP L wo oo
PLACE NEAR=J6100 8 Snm §P| ALT 1OL M g) 46 64
PLACE NEAR=J6100 2 5mm
SPI_ALT 1 Q0 MXSI
PLACE NERRET6100 15 S v SAM Card ROM Sl ave
SPI_ALT CLK 46 64
PLACE NEAR=J6100 12 5mm SPl_ALT CS L o
PLACE NEAR=J6100 14 5mm
SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN SAMCONN
'R6133 'R6132 'R6128 'R6127 'R6126 'R6125
§ 43 43 § 24.9 43 § 43 43
5% 5% 1% 5% 5% 5%
1/ 20w 1/ 20W 1/ 20w 1/ 20w 1/ 20w 1/ 20w
'3 '3 '3
, 201 , 201 , 201 , 201 , 201 , 201
R6110 R6120
15 43
SPI_CSO R L 1 2 SPI_CSO L 1 2 SPI_MB CS L
& 14 [T e T o[ \ i oo PLACE NEAR=R6125 2 5mm o e =
1/ 2(§W 1/ 2(§W
R6111 m R6121 201
15 43
SPI_CLK R 1 2 s9 SPI_CLK 1 2 SPI_MB CLK
69 14 E PLACE 0500 AA3 S N 596 PLACE NEAR=R6126 2 Snm m ©e
1/ 20w 1/ 20w
CPU Mast er o R6112 R6122 o M_.B ROM S| ave
69 1B SPI_M3SI R 1 135 2 s SPI__MOSI 1 43 2 SPI_MB |0 MXSI 46 69
PLACE NEAR=U0500 AAZ 5mm o oy, ¥ PLAGE NEAR-RG127 2 5mm ——CD
1/ 20w 1/ 20w
R6113 261 R6123 201
w 1@y SPL_MSO AR 2 o SPI_MSO R 1200 SPI_MB 1Ol MSO .
PLACE NEAR=U0500 AAZ 5mm % Y,V PLACE NEAR=UB100 2 5rmm E—
1/ 20w 1/ 20w
M
201 R6118 201 R6130
15 43
SPI_| O<2> 1 2 69 SPI_ 12 R 1 2 SPI_MB I O2 WP L
1D PLACE NERR0505 e S N o ¥ PHAGE RS 2 S @
1/ 20w 1/ 20w
R6119 n R6131 20
15 43
SPI_| O<3> 1 2 9 SPI_ 1B R 1 2 SPI_ MB 13 HAD L
o 4GB e TV NN s T @D
1/ 20w 1/ 20w
201 201
R6114
24.9
SPI_SMC M SO 1 2
“ v NN e e T i
1/ 2(§W
26 R61]‘%15
SPI MC | 1 2
0T O S NN s e s T
1/ 20w
SMC12 Mast er 5 R611516
SPI_SMC CLK 1 2
° v D N\ e e s T
1/ 20w
201 RGlilél7
o0 37 [rRy—SPL SMCCS L S 2 SYNC_MASTER=YHARTANTO J44
3,V PLACE NEAR=US100 1 1mm e
1/ 20w
e SPI Debug Connect or

BOM_COST_GROUP=CPU SUPPORT

d} Appl e I nc.
®
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64 62 58 55 54 49

35

65

SPEAKER AMPLI FI

APN 35352888

SPEAKER LOWPASS

ERS

80 HZ < FC < 132 HZ

GAI N 6DB
R ght Speaker Connect or
A s e " R6414 \:INY::.ywun.m
32 PPSV_SARS3 1 N 2 PP5V_S3 U6210
10w 51850519
W Le 1 C6407 NOSTUFF CRI Tl CAL CRI Tl CAL
i ? Ro6413" .| ce401 16404
oM T_TABLE 2 1Y e PVDD 100K ——aruF 78171- 0002
o 0 i o
41 e _( )
CDGJLFO MAX98300 201, 0805 LLP M N NECK WODTH 0 20 mm
we
o D PKRAVP | NR P L] 74 VRX98300 R P ol N ouT+ = e e o m 74 64 SPKRAVP ROUT P Y
I RITICAL
OM T_TABLE 74 MAX98300 R N BN ouT-|L & 74 64 SPKRAMP ROUT N 2 o
CRITI CAL 10% PRy ——
6411 PECN i o o
0 1UF 0201 B SHDN* GAIN_© R AVPGN N ._O"
o D PKRAVP | NR N H 2|\e
i 'R6412
oor PGND 100K
o1 (TR —SPKRAWP SHON L 20w
1 2 ;ﬁm
R6411
100K
P
0w
"
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
13250460 2 CAP CER X5R 0 1UF 10% 16V 0201 MURATA 6410, C6411 CRI TI CAL

MASTER=J41 M.B

I SYNC

SYNC _DATE=04/26/ 2013

Audi o: Speaker

Anp

d} Appl e I nc.
®

TR E—
<SCH_NUM-| D
<E4LABEL>
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13" SPECI FI C

Battery Connect or

PPVBAT_G3H_CONN 50 64
CRI Tl CAL C6951 * 1 C6950
J6950 G ——
WIB- PWR- VB2 2 »
MRT SM 202 a0
f
ok
ot =
ot - SMBUS SMC 5 G3 SCL T 57 0 50 64 73
o DA 37 40 50 64 73
o 6 - sa SYS DETECT L
;
o7 R69501| - | Rmca
o ok NO STUFF
[ 59 D6950
i ;’kf“ RCLANP2402B
518S0540 2 o sc 75

SYNC DATE=MASTE
—

oo wnsterinster
Battery Connector

d} Appl e I nc.
®
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64 62 50 PPI N

M.B to LI O Power Cabl e Connect or
CRI Tl CAL
J7000
WI'B- PWR- VB2
AT o
ol
O_Z_T
ol PP5V_S4RS3 $3 58 47
g 5
C 6
1 C7006
51850508 S0
o
2 X5R CERM

PPDCI N G3H | SOL

64 62 50 42

CRI Tl CAL

Q7010
S| 5419DU

PONERPAK

64 62 56 50 42 41 27

DCI N | SO GATE

I nput inpedance of 68K neets
'R7012 sparkitecture requirements
68K for detection of B121 (16.5V)
aow
M
, 201

'R7010
100K

5%
1/ 20w

6.8V Zener

PPBUS G3H

CRI TI CAL

x D7012
SDZT15R6. 8
0201

CRI Tl CAL
R7006 D7005
1,\‘}'\/7\/2 pPBUS GaH R DATSOC/FI LM

1

R7005 808
0

M N LINE WDTH-0 4 rm
5% M N NECK WDTH=0 2 mm|
1BW  VOLTAGE=8 6V

M LF

PP18V5 DCIN I SOL R 2

M N LINE WOTHEO 5 mm
M N RECK W OTHE0 5 Mi MN RECK WETHEG 3 mm
oy VOLTAGE=18 5V © © C7094 *
oo VIN BOOST 0. 22UF —— CRI TI CAL
100 ——
Ur090 i3 L7095
CERM 2
LT3470AED o8 10UH 20% 0 85A 0 460HM PP3VA2 G3H 11 0 26 56 2 90 40 a6 50
DFN B R
P3V42G3H_SHDN L SHDN* 4 P3V42G3H SW 1YY Y 2 _
M N LINE W DTH=0 5 mm Vout = 3.425V
*R7080 R T1caL B AS] 2 MN NECK WOTH=0 2 mm 2520
T
(5)"/3 NCx—{Nc s BbToTRE 300@ Max Cl-,lt Put
2o . <Ra> (Switcher limt)
23800 aw B R7095"
CRI TI CAL CRI TI CAL o = C7095 by M
C7091 ¢ : C7090 L &dezt . el
= = -5 6UF
BT [ v T 2% 4 ORI TI CAL .
XGR 2 2 xR 2 By tant NO STUFF C7099 CRI Tl CAL
402 402 CASE B2 SM NO STUFE P3V42G3H FB 102UUF 1 C7098
‘R7081 C7080 * MN REGK W BTHEG 5 <Rb>| R OV 2 10UF
49. 9K 1000RE — R7096" or0z 2 2 368 cern
1/ 20W G 2 200K 0402 1
61 o402 120w
2 M
201,

MN LINE WDTH=0 4 MM
5%

PPVI N G3H P3V42G3H
MN LINE WDTH=0 4 nm
M N NECK WDTH=0 2 mm
VOLTAGE=18 5V

3. 425V "G3Hot " Supply

Supply needs to guarantee 3 31V delivered to SMC VRef generator

P3V42G3H BOOST
DI DT=Ti

Vout =1

.25V * (1 + Ra / Rb)_l_

SYNC MASTER=J43 M.B
o

SYNC DATE=09/ 13/ 201
———

DC-In & G3H Supply

T ez |
d} Appl e I nc. <SCH_NUM>| D
°

<E4LABEL>
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4

Reverse-Current Protection : )
Need to stuff R7192 if either PP5V5_DCI N YES or PP5V5_VDDP are used!
PP5V5_DCI N: YES
5 5v "G3Hot" Supply
NO STUFF R7190
Ryl02  Mwreecwonio s m For Erp Lot6 spec :
Uive womt o & e 1 2
50 __PPOROGND R 1,\/§/\/z g 0@ © I AN/ R paNso
Inrush Limter Lo om0 £ o N e T
. e s NO STUFH PP5V5_VDDP
TUFF, .
566 cr194 Rr1o1
NONONONC i .
‘R7185 a7 VIN BOOST 0 2200 — A 1/\/{/\/2 PPsvI_aoR VooP 50
FROM ADAPTER 470K o« N <|w 2 U7.36"" - [hsh-1ad e o
120w Lr3a70n 1008 20%0 854 0 46
on o7 10 ERRANGH L wmmow | 1T 1 ’ T ’ L gsov . bt o L s coem woe
c7185 * eV = Bl AS| - e om0 25 e 2520 Lo wom 0 5
e Q7180 |& 2 R7180° cr184 * anen e e i
o | RFO395TRPBF Toon Pt *_INC aor e
a, DI RECTFET MC oK 1o FBl: r NO STUFF
20w 2
a0z o o i T 1 cr195 Vout =5 50V
> o ) 0803 GND JXS" Jl 2000 MR QUTPUT
&__CHGR AGATE DIV © © “ — (Switcher Iimt)
CHGR SGATE DI V. = 2 :::
R7186 1 1 5
332K R7181 Psv1 FB
1% 62K —
1120w 5% = NO STUFF
CRITI CAL o - R7196
64 62 49 42 _PPDCIN G3H | SQL 2 , 201 200K
D7105 o L17E wom O (CHOR AGATE) oo %
BAT30CWFI LM M N NECK WOTH 0 2 m "
PPSVS_DC N NO. (CHGR SGATE) Vout =1 25V * (1 + Ra/ Rb) o,
- >|—| R7105 s som
2
5 50 PPCHGR DGIN D R 1020, (CeR DO N R7121
oo o3 % oo AN
z vourace 18 b HEL T ———— ) ORI TI CAL
603 e wonte 2 m vaow 73 CHGR CSI R P 4 R7120
ACIN pin threshold is 3 2V + 50mV/ * C7120 " M LIE WO O 2 0. 020
—L 5 oa7ur 201 M NG WOTH 0 2 T 0'5%
DI VI DER SETS ACI N THRESHOLD AT 13 55V T o 2 s mN Fra
30mA mex | oad ? R e R711°22 Cat 71, 0612
PPSVL_OHGR VDD R7101 : - PPDCIN GaH CHER o
e —— 47 s e wom 0 8
M REGK WOTH 0 1 1 /\/\/\/ 2 0_PPSV1 CHGR VDDP 120w M REGK WOTH 0 15 CRI TI CAL CRI TI CAL BYPASS Q7130 1 5mm
vt s v v e wom 0 2 w veraae 18 b
s M N W 0 2 c7130 * cr7131 * * C7135 * C7136 * C7137
s e 33UF 0 06CHVI— 33UF 0 06CHV— — T 1UF 1UF 0 001UF
59 49 46 40 38 37 36 35 30 17 _PP3VA2 G3H cr101 ¢ * cr121 20w T 20w 1o o o
69 64 02 61 10F — 0 1F vt vt P ome P ome o
R7110 Tov 2w e o orse o
130K NO STUFF :Z: 2 2 :Z: o
1% R7102"
s 100K 2 B
, 201 B =
v VDD VDDP
R7100 e 12 [VHST  criTicaL DCI NL2 0 CHGR DOIN Max Cu t 8A
0 X rren =
o4 40 28 7 [TT)—ShE FESET L AN S LSVB. RSTN rel2s | om sore J 41
5% SMBUS SMC G3 sa 11
L) G — " 2‘1 U7100 acate| + crior_acaTe c 9 TO SYSTEM
5
o 43 UCED DA TgN CSIPL28 73| cHerRcsl P ORI TI CAL f = 400 kHz
5o [Ty CHER VERQ 4 IVFRQ n
Float CELL for 1S H CSINL27 73| cHerRcsl N Q7130
OHGR CELL S |CELL © — NTMED4902NF CRITI CAL CRITI CAL
7 BOOT| 25 CHGR BOOT. 4 L7130 F7140
CHGR ACIN 3 IACIN - 1 1 DFN 4. 7UH 17A
- UGATE] 24 CHER UGATE — BAWP 24V
X CHER | cOVP 5 || cowp PHASE| 23 CHGR PHASE — 10 2 : z PPBUS G3H 27 41 42 49 56 62 64
R7113 e wo oz Mmrewomo 2 m 7 v — o NCLOATARTN St
100 N LTE Wom 0 2 N o WO 0 2 LGATE[ 21 CHGR LGATE — S TaH N TRE N LIIE WOTH 0 6 1208
% CHGR VNEG 8 [VNEG vaTaE 8 ov
o ‘R7115 - sop e s |csop Tl 16 soare e o
201 8
2 255K é3_CHGR CSO N 17_|CSON 20wy Al 9 CHGR AVDN oD 1
19
15 "HGR _BVON
izow g wos 2 o « e Ervear G cm e :
‘R7111 , 201 * C7150 | @ A 14 SMC BC ACOK D o7 3 61 65 ST LTE WO 0 6
26. 4K 0 47UF 35 6 N v WO 0 25 e BYPASS L7130 Q7130 1 Smm
e GO VOO R b T § cr140 *|, cr141* cr143 * t cr145
yz0 T en s 0 oaacem 1000PF
ol 10%
, 201 & , v
TANT POLY TANT POLY T Y XTR 1
CcasE B25 CcasE B2S CcasE B25 0201
R7142* J_
1K =
* Cr7102
_ :}i{ CRI Tl CAL
? en XWr100 R7150 Q7155
CHGR | COVP R 402 i 0o
s 54 (an) o si7137oe
:: TQ' FROM BATTERY
AN PPVBAT G3H CHGR R n PPVBAT G3H COMN 48 64
4 e wom 0 2 1 a [,
. a0 o) R7151 22 2 73 43 CHGR CSOR P ]J._f_J.
10% (CHOR CSO ) Mt i i R7152 [ 1 2 73 43 CHGR CSO R N
R el A A T e R WD .
(PPVBAT GaH CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATE)
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5

PPBUS SO LCDBKLT FET

NOSFET FDCO38APZ
CHANNEL P TYPE
CRI Tl CAL RDS(ON) 43 nChm @ 5V
Q7706 “CI797 AND 7799 SHOULD BE PLACED I N T BONE FOR ACOUSTI CS
Lo 065 A (EDP
FDC638APZ SBMS001 oG ¢ d *PPBUS SW LCDBKLT PWR SW SHOULD BE KEPT AS SHORT AS PCSSI BLE
sors e VI N SOSW LCOBKLT FET +LOD BKLT P SHOLD BE AWAY FROM BOCST G ROU T
a
F7700 © THERE |'S A SENSE RESI STOR BETVEEN
3AMP- 32V- 467 " o PLACE NEAR-L7701 2 3mm
PPBUS SW LCDBKLT
64 52 50 40 42 41 27 _PPBUS GBH 1 2 PPVI N_SOSW LCDBKLTFET ki S Am“:;us ;‘:BKL CRITI CAL CRITI CAL
W N KESk W BTG 25 m J_ }_ L7701 D7701 PPHV_SOSW LCDBKLT —_—
603 HF VOLTAGE=12 hal ON THE SENSCR PAGE 15UH 2. 8A
PLACE S| DE=BOTTOM 'R7788 C7782 * — SR
0. 1UF —— s6 a1 _PPVI N SOSW LCDBKLT ~— o 1YY Y L2 LCDBKLT BOOST A N «
301K B p— M N LINE W DTH= LT
19% 7 ® CRI TI CAL PI MBOS3T SM MN NECK WBTH-0 150 M4 CRI TI CAL CRI TI CAL
o XTR eI Cc7712 * 1 C7713 SATER nede=TRUE RBL60M 60G 1 C7796 1 C7797 1 C7799
2201 10UF 0. 1UF DI DT=TH —L— 220PF — 10UF — 10UF
3V 38 T, W T, W 5V
LCDBKLT EN DIV L 2 2 2 e 2 X7R CERM 2 xR 2 xR
805 402 0402 1210 1 1210 1
PLACE NEAR=L7701 1 3mm PLACE NEAR=L7701 1 3mm
'R7789
PLACE NEAR-UT701 AS_3mm PLACE NEAR-D7701 2 Smm
147K 4 PLACE NEAR=D7701 2 3nm
1% = =
1/ 20w
L% 61 59 55 56 52 51 45 32 37 15 _PPSV_SO
B
LCDBKLT EN L XW'720
sm
PPVOUT SW LCDBKLT FB 1 2
707  bls VeLTACEEY 5%
DWNSLO6VK- 7 '_ BYPASS=U7701 D1 5nm BYPASS=U7701 D1 3nm M N LINE WDTH=0 1 MV PLACE NEAR=C7797 1 5mm
soren [ 7710 1 L 7714 M N NECK WDTH-0 1 W1
VER 3 1UF —— 0. 01UF
[ 10% —— 169
5V 0V
M- R 2 2 X5R CERM
oy 603 1 1 .
5|67 S[a 2030 26 18 17 15 13 83 9 §_PP3V3 SO ! 10.2 ohmresistors for current
op BKLT EN L COBKLT D SABLE UABEMBBEBY S i
il D measurenent on LED strings.
BYPASS=U7701 C4 4mm
05707 |25 Cr711 ¢ PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
DWNSLO6VK- 7 0. 1UF ——
SoTS63 | Y 103s0198 3 RES THN FLIM 1/ 16W 10 2 GHM O 1 0402 SW R7717 R7718 R7719 BKLT: ENG
VER 3 CERM X5R 2 3 a 3
) — (G\D BKL SGAD) 0201 St 10350198 3 RES THIN FLIM 1/ 16W10 2 GMO 1 0402 SM R7720 R7721 R7722 BKLT: ENG
%
2[6% sk u7701
BKLT PLT RST L 25 BUMP M CRO
D
BKLT: PRCD
= BKL_VSYNC R o2 B1
R7lgéll SYNC VSYNC SW 0 = R7717 [9) LAANZ LED RETURN 1 @ oo 6t
W 1 %
BKL FLTR @ |FILTER SW. M N RECK W BTIE0 20 TN LAE W DT & mme”
5% 8 PLACE NEAR=U7701 E5 10nm M N NECK W DTH=0 20 mm
R7Z53 1/ 20w BKL | SET Bl seT B FB| % BKLT: PROD
SMBUS PCH CLK 1 2 a R7718 o 1 2 LED RETURN 2
69 10 19 36 10 [ID—= = BKL _FSET 8 |Fser - VN LINE WDTREG 5 NN 51w iF a0z oD = o
i M 2T MY S WS
R7757 v BKL SCL s | sal mm mm
SMBUS PCH DATA AR 2 o BKL_SDA 1L our1l £ BKL | SENL BKLT: PROD
69 40 19 16 14 SDA ouT2| % BKL | SEN2 R7719 0 iAppZ LED RETURN 3 oD 0 o
N 5% %
Addr: 0x58(W)/0x59(Rd) 1120w BKL_PW #_| pym out3| & BKL | SEN3 [ N s whmEe 2o mm N LI W OTo B
D;’gl A 2 _ BKL EN ~ | En 4| B2 BKL | SENA PLACE NEAR=U7701 C5 10nm LT P M N NECK W DTH=0 20 mm
E2 _BKL | SEI :
s a1 _PPVI N SOSW LCDBKLT R7731 BKL FAULT S | FAULT ouTS SENS | R7720 0 IAANZ LEDFETURN S oD 0 o
200K R7715 TP7701 I ouTe| EL_BKL_| SEN6 M N LINE WDTH=0 5 mm 5% 1/16w M LF 402
1% TP P& CRI TI CAL M N NECK W DTH=0 20 nm M N LINE WDTH=0 5 nm
1/’5ch 100K PLACE S| DE=BOTTOM 2z PLACE NEAR=U7701 E3 10nm M N NECK W DTH=0 20 mm
R7704 201 T%ow o o B3 LT P
33 L ' ¢ d'd R7721 0 1 2 LED RETURN 5 60 64
15 [y EDP BKLT PV i 2 g g 66 M N LTNE WOTHEO & NN e e iF s D>
Fpwn¥9. 62kHz M N NECK WDTH=0 20 nm MN LINE WDTH=0 5 mm
1,52"{;\” | LED=17. 1mA ec for others o < 2|9 PLACE NEAR=U7701 E2 10nm M N NECK W DTH=0 20 mm
i = _ . see sp o uw BKLT: PRCD
1 1 1 R7722 o 1 2 LED RETURN 6
R7755 R7714 R7716 VN LINE WDTREQ 5 NN 1w iF a0z oD = o
10K 21. 5K 90. 9K M N NECK W DTH=0 20 M N LINE WDTH=0 5 nm
596 10 1% PLACE NEAR-U7701 E1 10mm M N NECK W DTH-0 20' fm
1/ 20w 1/ 20w 1/ 20w
201 201 201 XWr'710
2 2 2 Ch
GND_BKL, 1 2
R B0 X
: M N NECK W DTH-0 2 W1
| _LED=369/ Ri set VOLTAGE OV
(EEPROM shoul d set EN_I _RES=1) PLACEMENT NOTE=Keep away from noise nodes(E4 Al A2 Bl B2 pins)
Keyboard Backlight Driver & Detection
oRITI AL
L7750 .
o150 50 56 52 51 45 32 37 g9 PPSV SO 10U 0. 884 0. 35CHM Keyboar d Backl i ght Connect or
1 2 KBDLED SW
BYPASS=U7750 1 2 2 WM 1008AS SM MN LINE WDTH=0 3 WM CRI Tl CAL
M N NECK W DTH-0 225 4
C7750 * SW TCH NODE-TRUE J7715
1UF —— o D DT=TRUE FF14A- 4C- R11DL- B- 3H
To% N FRT sm
1ov 5
xR 2 NCx—()
402 1 U7750
= SPN035007G S
WF
|
ez SMC _SYS KBDLED 3 |EN 7 S O
RiTICAL Lo
o 64 KBDLED FB 6 |FB OUT|.1 62 KBDLED ANODE I 4 o
MN LINE W DTH-0 25 W M N LTNE W DTH=0 25 Wi
M N NECK W DTH-0 2 W1 s M N NECK WDTH-0 2 W1
VOLTAGE 40V NCx—-{NC VoL TAGeR40v .
‘R7700 @D THRM 1 C7755 1 C7756 NCx—Q
4.7 A~ PAD —— 0, 22UF —— 0, 22UF
. T 1 793
iew NE o 2 5 2 5 5185079 ISYNC VASTER=J43_M.B SYNC DATE=09/13/ 2013
W LE 0603 1 0603 1
) . .
LCD/ KBD Backl i ght Dri ver
R A ez
d} Appl e I nc. —
®
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1. 05V SUS LDO

Cougar Point requires JTAG pull ups to be powered at 1 05V when SUS suspend well is active
Pull ups (3) nust be 51 ohns to support XDP (not required in production)
70mA is required to support pull ups Alternative is strong vol tage

dividers (200/100) to 3 3V S5 which burns 100mMWin all S states

CRITI CAL
XOP
u7840
Tps720105
64 62 59 58 46 18 14 11 8 _PP3V3 SUS o .
~—PPIVOS SUS
|Bi AS 16 62
Vout = 1.05V
SN aut:
Max Current = 0.35A
—EN NGz NC
XOP XoP
e 1.8V S3 REGULATOR cros oo R R
3333 13 iy ’ ’ 40 | cres
aeael e 10% — ow
ooz s —— i by
1000PF cr820 *
] k N 15251870 oMT
X7R 1 R7829 e
ur7820 L7820 3782
15180098 2 2U4 20% 2 0A 0 108G o
o 2205 w

W
0612 SHORT
5 [TR)—BLY8SS EN 2EN criTican LX 8 P1VBS3 SW Y Y L= PP1V8 S3 REG R 1 2 prive s3 20 21 22 23 57 62
S mon VN weE LV
ooor TRE
59 (OOT}—PLYESS PGID 3POR VFB|® P1V8S3 FB VOLTAGE=1 2V CRITI CAL NG NC
CRITI CAL
) . ' c7823 © 821 X _
SKI P RSI L e ety c7825 Vout = 1.794V
T = T Max Current = 1.8A
GND THRM PAD R7820" 2 B3 T 5 -1 M
7 J 13 req =
<Ra:
1 CRITI CAL
R7821 c7822
90 9K
oK 220F ——
v e
e om e
01, s
<Rb:

Vout = 0.8V * (1 + Ra/ Rb)

1.5V SO LDO

CRITI CAL
u7870
Trs72015
s PP1VS SO
34 29 28 18 17 16 15 13 11 8 PP3V3 S5 41BI AS —— 8 58 59 62 64
74 84 52 80 53 53 57 42
Vout = 1.5V
PP1V8 S3 6 1
62 57 23 22 21 20 [T | N auT| )
59 28 PM SLP_S3 BUF L 3 |EN nd.2 Max Current = 0.02A
m H—x NC
T
c7870 * c7871 ! an R 1 c7872
1P —— 1P —— 5| 7 —— 2 2uF
o 2 o 2 2 o
w0z w0z 0z SYNC _DATE=10/ 04/ 201

BYPASS U7870 4 1mm

M sc Power Supplies
TR T .
d} Appl e I nc. <SCH_NUM>| D
®

BYPASS U7870 6 1mm
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8

7

5

4

1.5V SO Audi o Swi tch Loadi ng specs per J41/43_ Power Budget _Ri vi era_rev0. 99e
NOSTUFF
R8042 R8041 PP1V5_SOSW AUDI O HDA 1117 8
0 0 .
PPLV! 1 2 1 2 PP1V5 _SOSW AUDI O HDA
0 g PPLYS SO SELUS SOOW ALDLO 3.3V SUS Switch
5% 5% NECK W DTH-0 17 mm
1/5£W lfyggw VCLTA(I:I_S M T
NOSTUFF 0201 0201 VAKE BASESTRUE R8020
1 0. 002
R8040 — PP1V5_SOSW AUDI O s 61 65 us020 iw
10 8040 - w2939 19 17 18 35 13 33 o _PP3V3 S5 TPS22924 s
120w TPS22924 PP1V5_SOSW AUDI O 55 61 65 R S = 0612 SHORT
ow . s N e e 2 Al PP SUs FET R i PP3V3_SUS 8 11 14 18 46 57 59 62 64
2 wlvin vou([e ] e e EOP: 35mA D (I e T — sk T Eoe 112
% N NECK W BTH-0 3
o2 | o T AL MAKE BASE=TRUE CR T CAL ™M CK W 0 20MM NC NG
P3V3SUS EN @
s [Ty PLVSSOSW AUDI O EN e on ug040 » D N D uso20
G\D
Par t TPS22924C C8020 * 3 Par t TPS22924C
C8040 * g ar T oUF ——
1. OzLéfm _— Type Load Switch 230 2 Type Load Switch
6.3V X5R
02058 2 R(on) 19. 6 nchm Typ 020171 R(on) 18.5 nthm Typ
) @1.8v 21.8 nGhm Max q @2.5v 25.8 nthm Max
4 Current 2A Max = Current 2A Max
: 3.3V SSD Swi tch =
g
3.3V S4 Switch T .
R8000 }
. 002
U8000 o3 nERRYRER YL S = Vs
74 64 1w
5742 3 %5 pp3v3 g5 TPS22924 R - o, 8005
B csp 102
62 60 59 58 A2 AL PP S4_FET R 1 2 PP3V3_S4 25 26 27 29 33 36 38 39 62 64 SLGBAP1471V  p 2
e |\VIN vouT([e ﬁ?@ﬁéﬁg soum 3J( >L4 EDP: 119mA B L 38070 = TOFN 5 ] o PP1VO5 SO 6 6,11 15 16 17 38 42
CRITI CAL NC  NC 0. 1UF - 80363
VoD 63 PCH HSI O PWR EN 5 5 PP1V05 SOSW PCH HSI O
S4 PVR EN @ |on 2 58 15 ON CRITICAL ¢ o 1158 62
59 28 13 [T . us0n00 Us070 SEP XSR > sW
C8000 * g Par t TPS22924C SLEAPLASIV = G\ND Us0o5
1.OUF —— Tomion P3V3SOSW SSD _FET RANVP 7 lcap D2 g ©
Type Loa itc v
Cim 2 o e CRI TI CAL s PP3V3 SOSW SSD FET R " Par t SLGBAP1417
0201 1 R(on) 18.5 nthm Typ C8071 [ 58 VOLTAGE=3 3V EDP: 5A = -
M N LINE WDTH=0 50MVI Type Load Switch
d @2.5Vv 25.8 nChm Max 470055“ G\D M N NECK W DTH=0 20MVI Sense R on sensor page
£ @ . R(on) 9.8 nmChm Typ
L Current 2A Max uso70 HSI O has turn-on requirenent of @4V Vgs TBD nChm Max
LG5 Y <0.1V/uS ranp rate and
= S, LEOARLES <65uS from EN to 95% (1.05V) current 6A Max
59 58 Type Load Switch
3.3V S3 Switch S Ron) N
) R8011 @25C 8.5 mohm Max
0. 002
v Current 5. 3A Max
o us010 0612 SHoT
% f P erave s TPS22924 PP3V3 S3 FET R i 2 PP3V3 S3 15 18 19 33 36 40 41 62 64
82 & 5o 58 2 AL MK LINE W BTHO 50MMv 3J< J<4 EDP: 1.02A NOSTUFF
e VN vour( [ M N NECK W DTH-0 20MM NS Ne 8060 CRITI CAL
P3V3S3 EN e ONCRl e I REHNB30DPBE
* uso10
GN\D ® PP1V05 SOSW PCH HSI O 8 11 58 62
s} Part TPS22924C 55 51 42 38 17 16 15 11 8 s _PP1VO5 SO o n
= = EDP: 1.84A
29 d switch nostuer 7T 1ol NOSTUFF 8
T L it -
ils s ° PP5V SO & 'RBO60
T o1 59 50 50 52 51 45 52 17 1 PP5 . 8061
R(on) 18.5 nChm Typ 84 62 NOSTUFF
4 @2.5v 25.8 mGhm Max NTUDB169C2 N
. - 1 sor 963
RB063 N- CHANNEL 1S OFET DRV L
= Current 2A Max 1055 5
1200 NOSTUFF
201 R8061
2 . 330
HSI OFET EN L 2 | 11200
S M
. § 201,
3.3V SO Switch NCTUE | e
. 062 ,,DJs T s HSI OFET_EN |
DMNSEOL 7 = NOSTUFF NOSTUFF
UsS030 Sense R on sensor page VER 3 R8062! C8060 :
60 59 58 .
8% % ppava s5 TPS22924 PP3V3 SO FET R w [FS 330 ooy =
17 1g 18 csp TA G s 10v
&7 13 32 0 AL M N LINE W BTHEO 50Mv 2167 S[T . 1 ey R CERM 2
e | VN vour( [ M N NECK W DTH-0 20MM . X E g 2, 0201
EDP: 1A 5o 15 (TR)—PCH HSIO PUR EN |
CRI TI CAL us030 = 4 WSl OFET DRV H =
P3V3S0_EN @ P- CHANNEL
59 58 TR ON Part TPS22924C
@D ar (HSI OFET_EN_L)
s} Type Load Switch
R(on) 18.5 nChm Typ H
R @2.5V 25. 8 nthm Max 5V SO S\M t C h
r Current 2A Max
= o4 62 55 54 49 47 35 32 __PP5V_SARS3
3.3V Sensor Switch * §8080
. - 0. 1UF
55) 109%
UB080 e S
64 o R8081
i Us050 R8050 SLG5AP1443V L 0. 002
i TPS22924 LA QA 2 PP3V3 SASW SNS - b
i PPve S csp PRIV3 SIS SNS FETR ez a3 ez P5VS0 FET RAMP 7 lcap  TOFN 3 @ w SYNC VASTER=J41 M.B SYNC DATE=02/ 06/ 2013
By 2 AL ¢ M LINE W DTHEO Smm . EDP: 50mA — - o612 o | SIS -
L] e |JVIN vouT( [ M N NEGK W DTH=0 2nm M LF 8081 : 50 P5VS0 EN 2 |on S 5 g PP5V SO FET R LAAN PPV SO 18 17 92 45 51 52 56 58 50 61 Power FETs
402 =
CRITI CAL ° M CANE W DTH=0 50MM 34’ ]+ Epp: 300me . -
SMC_SENSOR PVWR_EN 2 |on 47ooet G\D M N NECK W DTH=0 20MM NC o UM>
] ) uso50 o, © uso80 i
it ar Appl e I nc.
3 Par t TPS22924C 1 Par t SLG5AP1438V ®
Type Load Switch = Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
‘ R 15 mom T BEHERTI LI LR e 1 o e
R(on) 18.5 mthm Typ (on) myp THE POSESSOR AGREES TO THE FOLLOW NG
’ @2.5v 25.8 nthm Max 17 mChm Max | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 80 OF 121
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2

S5 Enabl es S3 Enabl es

59 37 36 29 18 13 [T PM SLP S4 L
PLACE NEAR=U7501 21 7mm

PP3V3 S5 1 1 1
s g g),:sm PM @ EN R8140 HEREBBEEY L St andby Enabl es RB111 RB116 RE112
PM EN 2 S5 _PWR _EN — S5 PWR EN 54 59 NOSTUFF 5% 5% 5%
o4 8 %; S’\I\/IEKE BASETRLE 5% — MAKE BASE=TRUE - @ %170 1 :4:20\/»/ 1/ 20W :/‘:20\/\/
1/ 20w NOSTUFF 0. 1UF , 201 5 0201 5 0201
B 1 C8142 R 2 i 2 s s e N
lj)o.nzﬂUF CERM o 59 58 %&I}L‘E = P3V3S3 oo e 50
2 et xsr BYPASS=UB170 6 2 3mm NOBTUEE so 57| P1VBS3 EN — P1V8S3 EN oD 57
oo U170 e D=
1 prace near-ursor 21 7mm . PM SLP S5 L JaLver ss 5 | DORREG EN — DDRREG EN oD 52
- 4 S4_PWR EN — S4 PWR EN [ 15 28 58 5 "N‘gESBTASE*;M
VAKE BASE-TRUE NO STUFF UF
S5 Power Good w0 SMC S4 WAKESRC EN p— St PYREN _ mpuswmses £ Ccgl1ll | C8116 | C8112
—— 0. 1UF —— 0. 47UF —— 0. 47UF
S5 51 PP3VA? GBH T i 1on, T,
2 2 2 CERM X5R
B I o ace nearursor 20 7m RB115 a0 G R a
R8141* A 3 S T e A | e
100K 5% ‘R8114 ‘R8117
5% 1/ 20W —
1/ 20W S5 PWRGD >SMC VE 100 100
201, SMC >PM DSW PURGD dzot R o Mobi I e System Pover State Table
USB_PWR STBY e, i
55 = Stat SMC ADAPTER EN S PM R ENELE SMC 54 VAKESRC EN M SUS EN PMSLP S5 L PMSLP 54 L PSP 83 L
59 54 37 vy oD 27 5 =0 R8177 e v < 1o S
0 — '
50 5 20 10 _S4_PWR EN =S8 PR EN oD == o0 o s - : . : . . .
SSD Enabl e ; 5 : : : : :
SSD _PWR _EN — SSD EN 15 30 58 59 64 N
o0 59 58 30 15 (T)—SSD PUR EN — D> ‘R8175 i fm e 9 . - : : : : :
ACE NEAR-LI600 4 61 Doop S eep (55) 1
s RB521ES- 30 oW = [eEpy—— Cogal e o
uzow K O STUFF i ey ; ; P D D . :
0201 R8176 s s 4 15
240
P5VS4RS3 EN D
5V needs to be held up e & P5VS4RS3 EN oD s
so 1.05V can fall after 1.5V %F NO STUFF
e s 1 C8175
—— 2. 2UF
b vmmppspyy eSS
Som |
P
T BYPASS L8180 6 3mm
= C8180
= 0. 1UF
8%
2 Cerat xR SO Enabl es
R8178 0201
100 S MC74VHCIGD8
. f P RL 1 =
SO Rail PGOOD (BJT Version) a7 18 17 13 [rR)—PM SLP S3 L INA/\ 22 PM SLP S3 Sl — PMSLP S3 BUF L romy 20 57 5o
5% 80 s srgs PM SLP S3 BUF L —
220w ,| bsl p | R BRSeTRE s ] R [ =reusipssBEL muwssw
PP5V_SO 16 17 52 45 51 52 56 58 50 61 201 Nes D8185 'R8185 R8186 R8187 -
82 64 "5 15 1716 15 13 11 8 3V3 S5 3 R8180 0 20K 0
e BRRBBEENL 0201 20 0
‘R8151 330K RB521ES- 30 Soow 20w 120w
54. 9K S ow s oo 0 o
20w e NO STUFF , 0201 , 201 , 0201
2 RO138 R P I
, %o 820 50 s P5VS0_EN — P5VS0 EN oo 0 5
VMON 5V DIV ) i ALL _SYS PWRGD 16 17 37 59 P1V05_EN D VAKE BASE-TRUE =
SOV Bvider 1 o7 1.5V Codec Enabl e % RES21ES- 30 s0 50l PAV3S0 EN _ — P3V3s0 EN o 5 =
'R8152 C8159 * PLACE NEAR=UB040 2 C7rm 120w et v 2 o
15K 10 h P R8145 s e -
CAL 100K P1V05S0 EN — P1V05S0 EN oo 55 %
i/gjow %k 2| 9ms RC del ay @150 o5 01 13 [Ty g—AUD PVR EN LAANA, 2 PLVESOSWAUDI O EN oo s s 55| PLVOSSO EN —
’ “ — 4% asvocoi7e 12w NO STUFF NO STUFF
L = @ = zo1em DEgzloél16 - 1 C8185 1 C8186 1 C8187
64 65 74 1 . F
38 38 40 41 42 8 [ —— 0. 22UF —— 0. 1UF — 0. 68U
PP3V3 SO #%uPha2hgas? R8154 NCx——— K A P1V5CODEC EN D 165 20% o
BHBRBeae g N B BASE B 47650854 2 1oV 2 o 2 e
‘R8158 B N FES21ES 30
15K NG 2 PLACE NEAR-US040 2 C7rm 10
1/ 20W 2 X5R
Yo : e 202
: VMON 3V3 DIV PLACE NEAR=UB040 C2 7rm 3. 3V SUS Det ect
3 3V Divider 1 07v
'RB159 REEEEET RS
7. 15K « r
15 .
11 20w No stuff cslal 12 BYPASS 18130 6 2 3mn PP3V3_SUS o 11 14 18 46 57 58 59 62 64 Gener i on
i Mkl iy e €8130 CHER VFRQ Generati o
0. 1UF 1
0 Sel
1 RB155 g N 5 Took bpoves o
= o4 62 50 58 57 5 _PPLVE_ SO LAANZ VMON Q4 BASE wo 5726 _PM SLP S3 BUF L ey N ) CERV SR o 50 49 46 40 38 37 36 33 30 17
5% Vbe 0.7V max @ 2mA R8131}
1/ 20W VDD
s Vce(sat) 0.1V max @ 1mA 'R8167 330K
QL Vth 0.7-1V @d 250uA 10K 64 62 59 58 57 46 18 14 11 5 _PP3V3 SUS 2 ISENSE  yg130 RESET* 13 64 120w
$oow TPS38C"\‘8C33 VFRQ Low Fix Frequency 201,
N Y1 SUS PGOOD CT 3 ler R TR VFRQ High Variable Frequency M@ 50
X . . . NO STUFF GN\D PAD
Threshol ds: SO Rail PGOOD Circuitry R8166 ' cs131 " - @131\ Dps
VDD 2. 734V-3.010V . , 100 T000PF DVNB2D2LFB4
V2MON: 2. 815V- 3. 099V (ISL version used for devel opnent) o—PLVY8sS3 PCOCD S AV Kh
5%
V3MON: 0. 572V- 0. 630V R8165 oW R 1 [
VAMON: 0. 572V- 0. 630V 100 201 %
surnnERREL A0 SO o+ [T P5VSARS3_PGOCD ¥ st
5551423817 16 15 1186 _PPIVO5 SO SOPGOCD 1 SL 500 5o _PMSLP S3 R L
64 62 58 %160 1 1/ 20w _
64 62 59 58 57 5 _PP1V! 0. 1U 201 -
%8 pesv s ik Fise SUS Enabl es
i3 sopcorp 15| soraom s | sopeom s o o Fozon s [—PLY0550 PCOD
84 83 1 1 1 Sn PM SLP SUS L — PM SLP SUS L 13 42 59 - B
R8160 R8170 R8172 sopalBPs. = R8168 120w s0 42 13 (TR)—EM SLB_SUS. — (o3>3 SYNC DATE=09/ 16/ 201
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8 7 6 5 4 3 2 1

"GBHot" (Al ways-Present) Rails 3.3V Rails
64 62
PPBUS G3H — PPBUS G3H 41 42 49 50 56 62 64
88 86 38 = 779 28 43 17 18 15 13 41 4, PR3V S5 — PP3V3 S5 11 13 15 16 17 18 28 29 34 42
WN LN WOTH 0 6 mm 34 29 a ) 615 13 11 g 8,11,18,15,18,17,,18,
M N NECK WDTH 0 25 mm 64 62 60 59 58 57 42 - MN LINE WDTH 0 5 M VOLTAGE 3 3V
VaLTAGE 8 6V M N NEGK WOTH 0 2 M VAKE BASE TRUE
NAKE BASE TRUE
, — epa 11 13 15 16 17 18 28 29 34 42
— _ PPBUS GaH 27 41 42 49 50 56 62 64 = o 87'80"30"80 82" 84" 74 R
- — 811 13 15 16 17 18 2 _
—— PPBUS G3H — 57 5859 60 62 64 74 LCDBKLT Rai |
27 41 42 49 50 56 62 64
— — PP3V3 S5 8,1L,13,15,18,17,18,20 20 34 42
— PPBUS G3H 27 41 42 49 50 56 62 64 —
— —  PP3V3 S5 811 13 15 16 17 18 28 20 34 42 col
—  PPBUS GaH 27 41 42 49 50 56 62 64 — 87'88"30"80 82764 74’ 64 62 60 56 PPHV SOSWICDRKIT PPHY SOSW LCDBKLT 56 60 62 64
= ), — Ppavsss 11 13 15 16 17 18 28 29 34 42 — M N LINE WOTH 0 5 W
— _ PPBUS GaH 27 41 42 49 50 56 62 64 — 87'86"30'80%82 84 754 63 a1 50 __peava soswssn — @ PP3V3 SOSWSSD 30 41 62 64 M N RECK WOTH 0 375 M1
— — PP3 8111315 1017 18 20 20 34 42 — N LINE WOTH 0 5 W VaTAGE 3 3V VaLTAGE 50V
— 57 58 50 60 62 64 M N NEGK WOTH 0 20M4 VAKE BASE TRUE VAKE BASE TRUE
—_— PP3V3 S5 811 13 15 16_17 18 28 29 34 42 PPHV SOSW LCDBKLT
64 —— —
52 51 41 PPBUS S5 HS COVPUTING | SNS = PPBUS S5 HS COVPUTI NG | SNS 41 51 52 53 55 62 64 — 57 58 59 60 62 64 74 56 60 62 64
62 55 53 = —_— PP3V3 S5 11 13 15 16 17 18 28 29 34 42 — PP3 S0 SSD 30 41 62 64
N LINE WOTH 0 6 m —— 8785808082184 04 —
M N REGK WDTH 0 25
W e 8L R L0 0
D PACE BASE TS L — Feavs ss 5,11 13 15 16 17 18 2 62 25 __PP3V3 S4 TBTAPVR —  Peavs si TETARWR 2 62
—— PPBUS S5 HS COVPUTING I SNS 41 51 52 53 55 62 64 = 29734 42 57 58 59 60 62 64 74 — N LINE WDTH 0 38 M VaLTAGE 3 3V
—— —  PP3V3 S5 8,1L,13,13,18,17,18,20 20 34 42 M N REGK WDTH 0 20 M MAKE BASE TRUE
—— PPBUS S5 HS COVPUTI NG | SNS 41 51 52 53 55 62 64 p—
f— p—— PP3V3 S5 8 11 13 15 16 17 18 28 29 34 42
— PPBUS S5 HS COVPUTING I SNS 41 51 52 53 55 62 64 — 57758750760 62 64’ 74
- p—— PP3V3 S5 8 11 13 15 16 17 18 28 29 34 42
= 87'88"30"80 82764 74’
—_ PP3V3 S5 11 13 15 16 17 18 28 20 34 42 i
62 54 41 PPBUS S5 HS OTHER I SNS — PPBUS S5 _HS OTHER | SNS a1 54 62 64 = 871863980 8218404’ . TBT Rails (off when no cable)
64 — N LINE WOTH p— PP3 811 13 15 16 17 18 28 29 34 42 1.8V/1.5V/1.2V/1.05V Rails
" w o5 m —_— 57 58 59 60 62 64 74
M N NECK WDTH 0 25 mm — PP3V3 S5 13 15 16_17 18 28 29 34 42
ke ot THE = 87'8a30"8018 1820470 20 0 Toive s — PP1VE S3 20 2122 23 57 62 64 62 28 27 __PP1SV TAT — P15V TBT 27 28 62 64
— PP3! 22 E MN LINE WDTH 0 6M1 _— MN LINE WDTH 0 4 M
—_— PPBUS S5 HS OTHER | SNS 41 54 62 64 = 2A max supply M N NECK WOTH 0 2MM M N NECK WOTH 0 2 MA
— p—— PP3V3 S5 811 13 15 16 17 18 28 29 34 42 VOLTAGE 1 2V VOLTAGE 17 8V,
— 87'58'39"80 82764 74’ VKEIBASE TE NAKE BASE TRUE
—  PP3V3 S5 1113 1 1 20 34 a2
— 87'80'80'80182184194%° 2° ® — PPISV TBT 27 28 62 64
50 49 42 _PPDCIN G3H | SQL e PPDCI N G3H | SQL 42 49 50 62 64 —— PP3V3 S5 8 11 13 15 16 17 18 28 29 34 42 —— PP1V8 S3 20 21 22 23 57 62 —
oo 52 = e e e — rrowss S 1313 15 18,17 18,28 20 34 42
M RECC WO 0 25 M — 87'88"30"80 82764 74’
— PP3V3 S5 11 13 15 16 17 18 28 29 34 42 — PPIVE S3 20 21 22 23 57 62
NAKE BASE TRUE — 87185"20180%8284 15428 20 @ — 4 62 26 25 18 17 _PP3V3 TRIIC — PP3V3 TBTLC 1718 25 26 62 Ao
— PPDCIN G3H ISQL 42 49 50 62 64 — WIN LINE WOTH 0 4 W
— 62 58 39 38 36 33 29 27 26 25 PP3V3 S4 — PP3V3 S4 25 26 27 29 33 36 38 39 58 62 M N NECK WDTH 0 2 M4
— PPDCIN G3H ISQL 42 49 50 62 64 &4 — NN LINE W OTH 0 GOV VaLTAGE 3 3V 84 VaTaGE 3 3v
—_— M N NECK WDTH 0 20M1 MAKE BASE TRUE MAKE BASE TRUE
70 62 53 42 23 22 21 20 19 17 _PP1V2 S3 el PP1V2 S3 17 19 20 21 22 23 42 53 62 70 PPAV3 TETLC
—_PP3V3 S4 25 26 27 29 33 36 36 39 58 62 — MIN LINE WOTH 0 6 WA — 17 18 25 26 62
PPDCI N _G3H PPDCI N _G3H r— 64 M N NECK WDTH 0 1 MA — 84
— 49 50 62 64 - —_—
62 50 &3 — TN LINE WOTH 0 6 Wi — PP3vs 4 25 26 27 29 33 36 38 39 58 62 VALTAGE 1 2V PP3V3 TBTLC 17 18 25 26 62
= 64 MAKE BASE TRUE -
M N NECK WDTH 0 25 MA PP3V3 S4
VOLTAGE 18 SV . — 25 26 27 20 33 36 38 39 58 62
NAKE BASE TRUE —
p——FPP3v3 54 25 26 27 29 33 36 38 39 58 62
PPDCI N _G3H 49 50 62 64 — 64 y —— PPIV2 S3 17 19 20 21 22 23 42 53 62 70
— PP3 sS4 25 26 27 29 33 36 38 39 58 62 —
= 64 — PP1V2 S3 17 19 20 21 22 23 42 53 62 70
65 61 62 64 62 59 58 57 46 18 14 11 8 _PP3V3 SUS — PP3V3 SUS 8 11 14 18 46 57 58 59 62 64 — PPIV2 S3 17 19 20 21 22 23 42 53 62 70
35 30 17 _PP3V42 G3H — PP3V42 G3H 17 30 35 36 37 38 40 46 49 50 — M N LINE WDTH 0 50MA VOLTAGE 3 3V —
38 37 36 — NN LINE WOTH 0 6 W 56 51 82 b4 65 M N NEGK WOTH 0 20M4 VAKE BASE TRUE
81 36 38
MN NECK WDTH 0 2 M — PP1V2 S3 22 23 42 2 71
VOLTAGE 3 42V —_ PP3V3 SUS 8 11 14 18 46 57 58 59 62 64 17 19 20 21 22 23 42 53 62 70
e T , — PPavs sus 8 11 14 18 46 57 58 59 62 64 , — PP s 17 19 20 21 22 23 42 53 62 70
—  PP3V42 G3H 17 7 38 40 46 49 50 —_ p—
— BRBURE y— PP3\3 SUS 8 11 14 18 46 57 58 59 62 64 y — PPIv2 S3 17 19 20 21 22 23 42 53 62 70 64 26 PP1V05 TBTCI O Y e |
— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50 - V2 MNLINE WOTH 0 4 Ma
— 59 51 62 b4 &5 — PP3V3 SUS 8 11 14 18 46 57 58 59 62 64 — PP1v2 s3 17 19 20 21 22 23 42 53 62 70 M NG WOTH 0 2 M
—  PP3V42 GaH 17 30 35 36 37 38 40 46 49 50 — -
—— 56 87 83 34 & —  PP3V3 SUS 8 11 14 18 46 57 58 59 62 64 VAKE BASE TRUE
— PP3Vv42 G3H 17 30 35 36 37 38 40 46 49 50 -
= 56 61 63 b4 65 —  PP3V3 SUS 8 11 14 18 46 57 58 59 62 64
— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50 —
r— 59 61 63 64 65 — PP3V3 SUS 8 11 14 18 46 57 58 59 62 64
— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50 —
— 59 61 63 64 65 — PP3V3 SUS 8 11 14 18 46 57 58 59 62 64
— PP3Vv42 G3H 17 30 35 36 37 38 40 46 49 50 -
— o 01 o2 o4 b D0 61 02 64 65
— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50
— avaz G 64 62 58 41 40 36 33 19 18 15 _PP3V3 S3 e PP3V3 S3 15 18 19 33 36 40 41 58 62 64
— PP3va2 GaH 1730 35 36 37 38 40 46 49 50 — M N LINE WOTH 0 50MM VaLTAGE 3 3V
- — gunng N X WO © 20w I s Tk e T <
— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50
r— 56 61 63 b4 65 — PP3va s3 15 18 19 33 36 40 41 58 62 64 _PPLVOS SUS — PP1VOS_SUS 16 57 62
—_— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50 N MN LINE WOTH 0 4 M4
—— 56 87 83 33 & — PP3V3 s3 15 18 19 33 36 40 41 58 62 64 MN NEGK WOTH 0 2 M1
—_— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50 VOLTAGE 1 05V
— 59 51 82 64 55 p—— PP3V3 S3 15 18 19 33 36 40 41 58 62 64 NAKE BASE TRUE CPU "VCORE" RAILS
— PP3v42 G3H 17 30 35 36 37 38 40 46 49 50 —
— 59 61 62 b4 65 — PP3V3 S3 15 18 19 33 36 40 41 58 62 64 —— PP1VO5 SUS 16 57 62
— PP3va s3
15 18 19 33 36 40 41 58 62 64 64 62 52 42 10 8 _PPVOC SO CPU — PPVCC SO_CPU. 810 42 52
12 8__PPVRTC GBH — PPVRTC G3H 8 12 13 17 62 64 — 82104 _—
88 — N LINE WoTH 02 , — Ppavs3 15 18 19 33 36 40 41 58 62 64 _PPLVS SO — PPLVS SO 857 58 59 62 64 N LIKE WOTH 0 6 W
M N NEGK WOTH 0 2 WA = — N LN WOTH 0 3 mm M N NEGK WDTH 0 25 W
VaLTAGE av — PP3 15 18 19 33 36 40 41 58 62 64 M N REGK WDTH 0 17 VaLTAGE 1 8V
VAKE BASE TRUE — VaLTAGE 1 5V VAKE BASE TRUE
— PP3V3 s3 15 18 19 33 36 40 41 58 62 64 VAKE BASE TRUE
— — PPVCC SO cRU 8 10 42 52
—_PPVRTC GaH 8 12 13 17 62 64 g5 g1 62 64 65 74 Vs o = 62"6a
363026 18 17 15 13 12 11 8 _PPOV3 SO — PP3V3 SO 1312131817 18 26 30 36 38 p — B 57 58 59 62 64 — _PPVCC SO_CPU
BEBABBAR N5 = N LI N WO 0 5 W VTR 3V 80'h0'81" 3213210485786 80 %81 = 8,10,42 52
5 o M N NECK WDTH 0 20M4 NAKE BASE TRUE 41 42 43 44 45 56 59 61 62 64 — PP1VS SO 8 57 58 59 62 64 -
phiiienERs
i — PP
5V Rails = D55 B0 B 18 e no
— PP3V3 SO 298°11712°13718°17 18 28°38°30 — PP1VS SO 8 57 58 59 62 64
— i1 42 43 44 15 56 59 61 62 64
— PP3V3 SO 3119712%13%185.7%18%28" 36738 30
—— 38 40 65
45 86 59 81 52 64 65 74
—  PP3V3 SO 8°23%13%:8"18%18%18%28 30 20 30
2 54 53 36 _PPSV S5 — PPSV S5 36 53 54 62 — 62 64
— TR r—— — _PP3V3 SO 8.11°13°13 15 17 18 26 30 36 38
MN LN WOTH O 5 M — S0%40"41" 42" 33" 44 3586 780 %61
— rm 4 162 64 65 74
R BasE TRE p—E£ESVS 0 BHRBBEBHa0n
12
—  PP3V3 SO 59 61 62 64 65 74
PPSV S5 —— §138 33 48 41 33 43 44 45 56
. — 36 53 54 62 opava o BEERETRRLR
- 40741 42 43 44 45 56 59 61 62 DDRVT —_— DDRV’
— PPSV SS 36 53 54 62 — 1215 18 17 15 28 30 33 55 T PPOV6 S0 L L, S T 24 53 62
— —  PP3V3 SO § 5 88 74 — N LINE WOTH 0 6 mm
——— 1159 61 62 64 65 74 M N NECK WDTH 0 27 mm
3538 35 35 41 43 33 a4 15 56
— PP3V3 SO 8 11 12 13 15 17 18 26 30 36 VOLTAGE 0 75V
—— 74
55 safo 47 35 32 _PPSV SARS3 PP5V_S4RS3 32 35 47 49 54 55 58 62 64 41 42 43 44 45 56 59 61 62 MAKE BASE TRUE
aBH — —  PP3V3 SO #411%22%13%18%19°18%28" 36708 20
N LINE WOTH 0 5 W 3830 88 ——_PPOV6 SO DDRVTT 24 53 62
M N REGK WOTH 0 175 M — prava S0 8%18%13°18%18%19%18%58%30 36 38 f—
vam —— 3363135 3938 —  PPOV6 SO DDRVIT 24 53 62
NAKE BASE TRUE 62 64 65 74
—  PP3v3 S0 8.11°13°13 15 17 18 26 30 36 38
— 89%40"41" 32743 44 0586 750°81 20
—  PP3V3 SO 8 11 12 13 15 17 18 26 30 36 35
—  peov sarss 52 35 47 49 54 55 58 62 64 = By usset
— —  PP3V3 SO
—  PP5V S4RS3 32 35 47 49 54 55 58 62 64 — 62 64 65 74
f— =—FESvs 50 S0%30'41'32"33% 04 185786°80%0: >°
— __PPSV S4RS3 47 49 54 4 s
32 35 9 54 55 58 62 6: BP3valso 5 51 42 38 17 16 15 11 8 6 . PP1VOS SO PP1V05_SO 848,41,15 16 17 38 42 51 55 58
—  PPSV S4RS3 32 35 47 49 54 55 58 62 64 — o1 6o 1 64”6355 88 — VN LINE WOTH 0 6 W
— g — PP3V3 SO §119%18%18%18%7 10 26 30 36 2 mA M N RECK WOTH 0 175 M1
—  ppsv sarss 32 35 47 49 54 55 58 62jd = 38"30"%0" 31" 3274373473586 ™00 VOLTAGE 1 05V
— RESIAS 59 61 62 64 65 74 T
—__ PP5V S4RS3 32 35 47 49 54 55 58 62 64 = 2 38,39,40, 4143 43 44 35 56
— i e sl oo oo
— PP3V3 SO 81171213 1517 18 26 39 3¢ 38 p—— FPPIVOS SO 89853165 16 17 38 42 51 55 58
= o w G B T = reves 0 oo gicts 16 17 58 42 51 58 5 —
= 4 —
— 62 64 65 74
PP3V3 SO — _ PP1VO5 SO 6,811 15 16 17 38 42 51 55 58
—— Sotdo'a1 ’3;’33’L’352253‘%932135 r— 80”6276l
= o BERREUS L0y = e 80 tef" 0 17 28 42 51 55 50
s2 sifls 32 17 16 _PP5V SO — PPSV_SO 16 17 32 45 51 52 56 58 59 61 i3 284
R3] SR = NI WO oS 884 —  PPav3 S0 875951 92 91 95 74 4 am en ), — PP1v05 SO §,81115 16 17 38 42 51 55 58
M N NEGK WOTH 0 2 mm — Hii2131517 1826 % 3% [
VaLTAGE BV p——— PP3V3 SO ;‘;B‘,ﬂ P —— VOS_SO 84831515 16 17 38 42 51 55 58
VAKE BASE TRUE —  ppava S0 gaaae s G R —  PP1V0S SO 8,911} 16 17 38 42 51 55 58
— 1 =
98 8% 83 18 44 a5 56
—  PP3v3 SO A08°11°12%18%18%19°1828%58%56 (€]
§p—— PP3V3 SO ‘5’1‘1"13312‘1253513%2‘g§’3§‘§g p—— PP1VO5 SO 8,911} 16 17 38 42 51 55 58 Digital ound
— PPSV SO 16 17 32 45 51 52 56 58 59 61 — 74 _
—— 880 —  PP3V3 SO §°13%13% ?‘1?’15‘13533 30 36 30 — PP1V05 SO §,863115 16 17 30 42 51 55 58 aD
—  PPSV SO 16 17 32 45 51 52 B — f— =
——— 85 §7 32 45 51 5256 56 %9 © —  PP3V3 SO 82194155:2% 5 17 13 26 30 36 38 ) —— PP1VO5 SO 6.8 11 15 16 17 38 42 51 55 58 VOLTAGE=0V
—  ppsv so 16 17 32 45 51 52 56 58 59 61 S5 397407417427 43 447 45" 56 59 61 — 59 62 64 M N NECK W DTH=0 075MVI
= 8 54 ) — PPIVOS5 SO 508611615 16 17 38 42 51 55 58 M N LINE WDTH=0 6/
—  epsv so 17 32 45 51 52 PP3V3 SASW SNS — PP3V3 S4SW SNS 41 42 43 58 62 — -4
—— A B & o 2o e = N LIhe W om o 50 o v —  PP1V0S SO 6.8 11 15 16 17 38 42 51 55 58 =
o WOTH 0 50MA ZXE 8.8 ,41c3
— _Ppsv —
5V_SO 18 17 32 45 51 52 56 58 59 61 MN NECK WDTH 0 20 MAKE BASE TRUE — _ PP1VO5 SO 6,811 15 16 17 38 42 51 55 58
A L — PPV so 16 17 32 45 51 52 56 58 59 61 p—— PP3V3 SASWSNS a1 42 43 58 62 — 59 62 64
— 83 64 =
— _ PPSV SO 16 17 32 45 51 52 56 58 59 61 ——  PP3V3 SASWSNS 41 42 43 58 62 SYNC_VASTER-W LL _J43
— B —
—  ppsv so 16 17 32 45 51 52 56 58 59 61 — PP3V3 SASWSNS 41 42 43 58 62 .
L = o 17 32 95 o1 52 56 0 w0 = eraw sewas PR Power Aliases
= 62 64 —_— 2 11 PP1VOS _SOSW PCH HSI O —_— PP1VO5 _SOSW PCH HSI O 8 11 58 62
——  PP3V3 SASWSNS czee e — DRAW
——_ PPSV SO 16 17 32 45 51 52 56 58 59 61 —— 41 42 43 58 62 MN LINE WDTH 0 6 M1
— 62 64 — 1 84A M N NECK WDTH 0 2 M4 <SO—|
—  PP3V3 SASWSNS 41 42 43 58 62 VALTAGE 1 05V le I nc
— NAKE BASE TRUE . -
—  PP3V3 SASWSNS 41 42 43 58 62 y
— PP1V05_SOSW PCH HSI O 8 11 58 62 [¢]
——  PP3V3 SASWSNS 41 42 43 58 62 f—
 — PP1VOS_SOSW PCH HSI O 8 11 58 62
—  PP3V3 S4SWSNS 41 42 43 58 62 — NOTI CE OF PROPRI ETARY PROPERTY:
— _ PP3V3 S4SWSNS a1 a2 4 2 THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
—— 3 50 @ PROPR| ETARY ERTY OF APPLE |
), — PPava saswsns a1 42 43 58 62 THE POSESSOR AGREES TO THE FOLLOW NG
= orovs saswens 41 a2 45 58 62 | TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE
r——— Il NOT TO REPRODUCE OR COPY I T
p—— PP3V3 SASWSNS 41 42 43 58 62 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
— _ PP3V3 S4SWSNS 41 42 43 58 62 IV ALL RI GHTS RESERVED
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70 63 24

70 63 24

70 63 24 21

70 63 24

70 63 24

70 63 24 23

20

21

22

23

LPDDR3 Command/ Addr ess

MAKE BASE
=MEM A A<5> — IRE MEM A CAA<O>
=MEM A_A<9> — ®mEe MEM A _CAA<1>
=MEM A A<6> — me MEM A CAA<2>
=MEM A A<8> — = VEM A _CAA<3>
=MEM A A<7> = = MEM A CAA<4>
=MEM A BA<2> — e MEM A CAA<5>
MEM A CAA<6> — = MVEM A CAA<6>
=MEM A A<11> — mEe MEM A CAA<7>
=MEM A A<15> — = VEM A CAA<8>
=MEM A A<14> — = MVEM A CAA<9>
=MEM A _A<13> — IRUE MEM A_CAB<0>
=MEM A CAS L — mEe MEM A CAB<1>
=MEM A VEE L — = VEM A CAB<2>
=MEM A _RAS L — e MEM A_CAB<3>
=MEM A BA<O> — me MEM A CAB<4>
=MEM A A<2> — = MEM A CAB<5>
MEM A CAB<6> — me MEM A CAB<6>
=MEM A A<10> — = VEM A CAB<7>
=MEM A A<1> — = MVEM A CAB<8>
=MEM A A<O> — me MEM A CAB<9>
VEM A _ODT<0> — = VEM A _ODT<0>
TP_LPDDR3_RSVD1 = IRUE TP_LPDDR3_RSVD1
TP_LPDDR3 RSVD2 — me TP_LPDDR3 RSVD2
=MEM B A<5> — IRE MEM B CAA<O>
=MEM B A<9> — = VEM B _CAA<1>
=MEM B A<6> — ®mEe MEM B CAA<2>
=MEM B A<8> — me MEM B CAA<3>
=MEM B A<7> — = MVEM B CAA<4>
=MEM B BA<2> — e MEM B CAA<5>
VEM B _CAA<6> — = VEM B _CAA<6>
=MEM B A<11> — = MEM B CAA<7>
=MEM B A<15> — me MEM B CAA<8>
=MEM B A<14> — = VEM B _CAA<9>
=MEM B A<13> — IRE MEM B CAB<0>
=MEM B_CAS L — e MEM B_CAB<1>
=MEM B VE L — me MEM B CAB<2>
=MEM B RAS L — = VEM B _CAB<3>
=MEM B BA<0> — me MEM B CAB<4>
=MEM B A<2> — = MEM B _CAB<5>
MVEM B_CAB<6> — = MVEM B CAB<6>
=MEM B A<10> — me MEM B CAB<7>
=MEM B A<1> — = MEM B _CAB<8>
=MEM B_A<0> — e VEM B_CAB<9>
MEM B_ODT<0> — me MEM B_ODT<0>
TP_LPDDR3 RSVD3 — = TP_LPDDR3 RSVD3
TP_LPDDR3_RSVD4 = IRUE TP_LPDDR3_RSVD4

20 24 70

20 24 70

20 24 70

20 24 70

20 24 70

20 24 70

7 20 24 63 70

20 24 70

20 24 70

20 24 70

21 24 70

21 24 70

21 24 70

21 24 70

21 24 70

21 24 70

7 21 24 63 70

21 24 70

21 24 70

21 24 70

7 20 21 24 63 70

22 24 70

22 24 70

22 24 70

22 24 70

22 24 70

22 24 70

7 22 24 63 70

22 24 70

22 24 70

22 24 70

23 24 70

23 24 70

23 24 70

23 24 70

23 24 70

23 24 70

7 23 24 63 70

23 24 70

23 24 70

23 24 70

7 22 23 24 63 70

70 63 21 7

70 63 21 7

70 63 21 7

21

21

Menory Bit/Byte Swi zzle

MAKE BASE
=MEM A DQ<0> TRUE MEM A DQ<9>
=MEM A_DQ<1> TRUE MEM A_DQ<12>
=MEM A DQ<2> TRUE MEM A DQ<10>
=MEM A DQ<3> TRUE MEM A DQ<11>
=MEM A DQ<4> TRUE MEM A DO<8>
=MEM A DQ<5> TRUE MEM A DQ<13>
=MEM A DQ<6> TRUE MEM A DQ<14>
=MEM A DQ<7> TRUE MEM A DQ<15>
=MEM A DQ<8> TRUE MEM A DQ<0>
=MEM A DQ<9> TRUE MEM A DQ<1>
=MVEM A DOQ<10> — me MEM A DQ<2>
=MEM A DQ<11> TRUE MEM A DO<7>
=MEM A_DQ<12> TRUE MVEM A _DQ<4>
=MEM A DQ<13> TRUE MEM A DQ<5>
=MEM A DQ<14> TRUE MEM A DO<3>
=MEM A DO<15> TRUE MEM A DQ<6>
=MEM A DQ<16> TRUE MEM A DQ<29>
=MVEM A DO<17> —_ TRE MEM A DQ<28>
=MEM A DQ<18> TRUE MEM A DQ<27>
=MEM A DQ<19> —  me MEM A DQ<31>
=MEM A DQ<20> TRUE MEM A DQ<24>
=MVEM A DQ<21> TRUE MEM A DQ<25>
=MEM A DQ<22> TRUE MEM A DQ<26>
=MEM A_DQ<23> TRUE MEM A_DQ<30>
=MVEM A DQ<24> TRUE MEM A DQ<18>
=MEM A DQ<25> TRUE MEM A DQ<21>
=MEM A DQ<26> TRUE MEM A DQ<16>
=MVEM A DQ<27> TRUE MEM A DQ<23>
=MEM A DQ<28> TRUE MEM A DQ<20>
=MEM A DQ<29> TRUE MEM A DQ<19>
=MEM A DQ<30> TRUE MEM A DQ<22>
=MEM A DQ<31> TRUE MEM A DQ<17>
=MEM A DQ<32> TRUE MEM A DQ<41>
=MEM A DO<33> TRUE MEM A DQ<44>
=MEM A_DQ<34> TRUE MEM A_DQ<46>
=MEM A DQ<35> TRUE MEM A DQ<47>
=MVEM A DO<36> TRUE MEM A DQ<40>
=MEM A DQ<37> TRUE MEM A DO<45>
=MEM A DQ<38> TRUE MEM A DO<42>
=MEM A DQ<39> TRUE MEM A DO<43>
=MEM A DQ<40> TRUE MEM A DO<36>
=MEM A DQ<41> TRUE MEM A DO<37>
=MVEM A DOQ<42> TRUE MEM A DQ<34>
=MVEM A DQ<43> TRUE MEM A DQ<39>
=MVEM A DQ<44> TRUE MEM A DQ<32>
MEM A_DQ<33> TRUE MEM A_DQ<33>
=MVEM A DO<46> TRUE MEM A DQ<35>
=NVEM A DOQ<47> TRUE MEM A DQ<38>
=MEM A DQ<48> TRUE MEM A DQ<52>
=MVEM A DOQ<49> TRUE MEM A DQ<51>
=MEM A DO<50> TRUE MEM A DQ<48>
=MEM A DQ<51> TRUE MEM A DQ<49>
=MEM A DQ<52> TRUE MEM A DQ<53>
=MEM A DQ<53> TRUE MEM A DQ<50>
=MEM A DQ<54> TRUE MEM A DQ<54>
=MEM A DO<55> TRUE MEM A DQ<55>
=MEM A_DOQ<56> TRUE MEM A_DQ<58>
=MEM A DQ<57> TRUE MEM A DQ<62>
=MEM A DQ<58> TRUE MEM A DQ<60>
=MEM A DQ<59> TRUE MEM A DQ<61>
=MEM A DQ<60> TRUE MEM A DQ<59>
=MEM A DQ<61> TRUE MEM A DQ<63>
=MEM A DQ<62> TRUE MEM A DQ<57>
=MEM A DQ<63> TRUE MEM A DQ<56>
=MEM A DQS P<0> TRUE MEM A DOS P<1>
=MEM A _DQS_N<O> TRUE MEM A _DQS_N<1>
=MEM A DQS P<1> TRUE MEM A DQS P<0>
=MEM A DQOS N<1> TRUE MEM A DQS N<O>
=MEM A _DQS_P<2> TRUE MVEM A_DOS_P<3>
=MEM A DQS N<2> TRUE MEM A DQS N<3>
=MEM A DQS P<3> TRUE MEM A DOS P<2>
=MEM A DQS N<3> TRUE MEM A DQS N<2>
=MEM A DQS P<4> TRUE MEM A DQS P<5>
=MEM A DQS N<4> TRUE MEM A DQS N<5>
=MEM A DQS P<5> TRUE MEM A DOS P<4>
=MEM A DQS N<5> TRUE MEM A DQS N<4>
MEM A_DQS_P<6> TRUE MEM A_DQS_P<6>
MEM A DQS N<6> TRUE MEM A DQS N<6>
=MEM A DQS P<7> TRUE MEM A DOS P<7>
=MEM A_DQS N<7> TRUE MEM A _DQS N<7>

70 63 23 7

63 70 23

63 70 23

63 70 23

70 63 23 7

70 63 23 7

MAKE BASE
=MEM B _DQ<O0> TRUE MEM B DQ<12>

=MEM B_DQ<1> TRUE MEM B_DQ<9> 7
=MEM B DQ<2> TRUE MEM B DQ<10> .
=MEM B DQ<3> TRUE MEM B DQ<11> .
=MEM B DQ<4> TRUE MEM B DQ<13> .
=MEM B DQ<5> TRUE MEM B DQ<8> .
=MEM B DQ<6> TRUE MEM B DQ<14> .
=MEM B _DQ<7> TRUE MEM B DQ<15> 7
=MEM B DQ<8> TRUE MEM B DQ<0> 7
=MEM B DQ<9> TRUE MEM B DQ<1> .
=MEM B DQ<10> TRUE MEM B DQ<2> .
=MEM B DQ<11> TRUE MEM B DO<7> 7
=MEM B DQ<12> TRUE MEM B_DQ<4> 7
=MEM B DQ<13> TRUE MEM B DQ<5> 7
=MEM B DQ<14> TRUE MEM B DO<6> 7
=MEM B DQ<15> TRUE MEM B DQ<3> 7
=MEM B DQ<16> TRUE MEM B DQ<28> 7
=MEM B DQ<17> TRUE MEM B DQ<29> .
=MEM B DQ<18> TRUE MEM B DQ<30> .
=MEM B DQ<19> TRUE MEM B DQ<27> .
=MEM B DQ<20> TRUE MEM B DQ<24> .
=MEM B DQ<21> TRUE MEM B DQ<25> .
=MEM B DQ<22> TRUE MEM B DQ<31> .
=MEM B_DQ<23> TRUE MEM B_DQ<26> 7
=MEM B DQ<24> TRUE MEM B DQ<20> .
=MEM B DQ<25> TRUE MEM B DQ<16> .
=MEM B DQ<26> TRUE MEM B DQ<23> 7
=MEM B DQ<27> TRUE MEM B DQ<22> .
=MEM B DQ<28> TRUE MEM B DQ<21> .
=MEM B DQ<29> TRUE MEM B DQ<17> .
=MEM B DQ<30> TRUE MEM B DQ<18> .
=MEM B DQ<31> TRUE MEM B DQ<19> .
=MEM B DQ<32> TRUE MEM B DQ<44> .
=MEM B DQ<33> TRUE MEM B DQ<41> .
=MEM B_DQ<34> TRUE MEM B_DQ<42> 7
=MEM B DQ<35> TRUE MEM B DQ<43> -
=MEM B DQ<36> TRUE MEM B DQ<45> B
=MEM B DQ<37> TRUE MEM B DO<40> 7
=MEM B DQ<38> TRUE MEM B DQ<46> 7
=MEM B DQ<39> TRUE MEM B DQ<47> 7
MEM B DQ<32> TIRUE MEM B DQ<32> L
=MEM B DQ<41> TRUE MEM B DQ<33> 7
=MEM B DQ<42> TRUE MEM B DQ<34> .
=MEM B DQ<43> TRUE MEM B DQ<39> .
=MEM B DQ<44> TRUE MEM B DQ<36> .
=MEM B_DQ<45> TRUE MEM B_DOQ<37> 7
=MEM B DQ<46> TRUE MEM B DQ<38> .
=MEM B DQ<47> TRUE MEM B DQ<35> 7
=MEM B DQ<48> TRUE MEM B DQ<57> .
=MEM B DQ<49> TRUE MEM B DQ<56> .
=MEM B DQ<50> TRUE MEM B DQ<60> 7
=MEM B DQ<51> TRUE MEM B DQ<59> 7
=MEM B DQ<52> TRUE MEM B DQ<63> 7
=MEM B DQ<53> TRUE MEM B DQ<62> 7
=MEM B DQ<54> TRUE MEM B DQ<58> 7
=MEM B DQ<55> TRUE MEM B DQ<61> .
=MEM B_DOQ<56> TRUE MEM B_DQ<49> 7
=MEM B DQ<57> TRUE MEM B DQ<51> .
=MEM B DQ<58> TRUE MEM B DQ<48> .
=MEM B DQ<59> TRUE MEM B DQ<53> 7
=MEM B DQ<60> TRUE MEM B DQ<52> 7
=MEM B DQ<61> TRUE MEM B DQ<55> .
=MEM B DQ<62> TRUE MEM B DQ<50> 7
=MEM B DQ<63> TRUE MEM B DQ<54> L
=MEM B DQS P<0> TRUE MEM B DQS P<1> 7
=MEM B _DQS_N<O> IRUE MEM B _DQS_N<1> 7
=MEM B DQS P<1> TRUE MEM B DQS P<0> 7
=MEM B DQOS N<1> TRUE MEM B DOS N<0> 7
=MEM B_DQS_P<2> TRUE MVEM B_DQS_P<3> 7
=MEM B DQS N<2> TRUE MEM B DQS N<3> .
=MEM B DQS P<3> TRUE MEM B DOS P<2> 7
=MEM B DQS N<3> TRUE MEM B DQS N<2> .
=MEM B DQS P<4> TRUE MEM B DQS P<5> 7
=MEM B DQS N<4> TRUE MEM B DQS N<5> 7
=MEM B DQS P<5> TRUE MEM B DOS P<4> 7
=MEM B DQS N<5> TRUE MEM B DQS N<4> 7
=MEM B _DQS_P<6> TRUE MEM B_DQS_P<7> 7
=MEM B DOS N<6> TRUE MEM B DQS N<7> 7
MEM B DQS P<6> —  TRE MEM B DQS P<6> .
MEM B_DQS_N<6> TRUE MEM B _DQS_N<6> 7

23 63 70
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8 7

2

J3501: AirPort / BT Connector
FUNC TEST

== PP3V3 WAN (Ned 8 TP 5573830 a1

IRUE. WFI_EVENT L 29 37 38
g IRUE. PCIE AP R2D N 29 69
[— IRUE. PClE AP R2D P 29 69
[ — IRUE PCl E_CLK100M AP_N 12 29 69
o—mE PCl E CLK100M AP P 12 29 69
[ — IRUE PClE AP D2R P 14 29 69
[ — IRUE PCIE AP D2R N 14 29 69
[ — IRUE PCl E WAKE L 13 29 31
[— IRUE AP_RESET CONN L 20
o—mE AP CLKREQ Q L 29
[— IRUE. USB BT CONN P 29 68
[ — IRUE. USB BT CONN N 29 68
o—=e PP3V3 sS4 3525 2723 92 % 38

(Need to add 8 GND TPs)
J3700: SSD Connect or
FUNC TEST

== PP3V3 SOSW SSD FLT (Need 5 70
o= PCI E SSD R2D N<3..0> 30 67
[ IRUE. PCl E SSD R2D P<3..0> 30 67
o—m=e ;Z3DV3RE§ZF T ‘é;g;&é;g;g:;fz;;j

IRE 30
g IRUE SSD _CLKREQ CONN L 30
o—me SMC OOB1 R2D CONN L 30
o—mE SMC OOB1 D2R CONN L 30
o—m=e SSD PCIE SEL_L 30
[ — IRUE SSD SR EN L 15 30
Do>—m=e SMC PWRFAI L WARN L 20 37
O—mE SSD PWR EN 15 30 58 59
[— IRUE. PCl E SSD D2R N<3. . 0> 12 30 67
o—me PCI E SSD D2R P<3..0> 12 30 67
[— IRUE. PCl E CLK100M SSD N 12 30 67

{

FUNC TEST

12 30 67

PCl E CLK100M SSD P
(Need to add 6 GND TPs)

J4002: Carera Connect or

IRUE

MPI_CLK CONN N

32 72

IRUE

MPI_CLK CONN P 32 72

IRUE

CAM SENSOR WAKE L CONN 32

IRUE

M PI_DATA CONN N

32 72

IRUE

M PI_DATA CONN P

32 72

IRUE

SMBUS SMC 1 SO SDA

IRUE

14 32 37 40 43 44 69
73

SMBUS SMC 1 SO SCL

IRUE

14 32 37 40 43 44 69
73

12C CAM SCK

31 32

000000000

IRUE

12C CAM SDA

31 32
Need TBD TPs
Pi E (Nee o )

Y
<
>
i~
<

(Need to add TBD G\D TPs)

000000000000000000000000

J6100: LPC+SPI Connect or

FUNC TEST
IRUE SPI_ALT 12 WP L 46
IRUE SPI_ALT 138 HOD L 46
IRUE LPC AD<3..0> 14 37 69
IRUE SPI_ALT 1 Q0 MXSI 46
IRUE XDP_LPCPLUS GPI O 15 16
IRUE LPCPLUS RESET L 69
IRUE SMC_TDO 37 38
IRUE. TP _SMC TRST L
IRUE. TP _SMC MD1
IRUE SMC TX L 37 38
IRUE. SPI_ALT 101 M SO a6
IRUE LPC FRAME L 14 37 69
IRUE SPI ROM USE M.B 15 46
IRUE PM _CLKRUN L 13 37
IRUE. SPI_ALT CLK a6
IRUE SPI_ALT CS L 46
TRUE. LPC SERI RQ 15 37
IRUE LPC PWRDWN L 13 37
IRUE SMC TDI 37 38
IRUE SMC TCK 37 38 46
IRUE SMC RESET L 37 38 46 50
IRUE SMC_ROVBOOT
IRUE SMC RX L 37 38
IRUE SMC TMS 37 38 46

=

IRUE

(Need to add 6 GND TPs)

Functi onal

IRUE

J6000:
FUNC TEST

Test

Fan Connect or

PP5V_SO

Poi nt s

IRUE

FAN RT TACH

IRUE

000

FAN RT PWM

J4800:
FUNC TEST

IRUE

(Need to add 1 GND TP)

| PD Fl ex Connect or

SMC LID

36 37 38 61

IRUE

TPAD SPI_M SO R

IRUE

USB TPAD P

14 36 68

IRUE

USB TPAD N

14 36 68

IRUE

TPAD SPI_CLK R

IRUE

TPAD WAKE L

IRUE

TPAD SPI_MOSI_R

IRUE

PP3V3 S4 | PD

IRUE

TPAD SPI_CS R L

IRUE

TPAD SPI_I| F EN _CONN

IRUE

TPAD_SPI

I NT_S4 WAKE L CONN 36

IRUE

PP5V _S4 | PD

IRUE

TPAD USB | F EN CONN

IRUE

SMBUS SMC 3 SDA

36 37 40 44

IRUE

SMBUS SMC 3 SCL

36 37 40 44

IRUE

IRUE

SMC LSCC RST L

36 38

PP3V42 G3H

17 30 33

IRUE

000000000000000000

SMC_ONOFF L

28

3
59 61 63 b
36 37 38

(Need to add 5 GND TPs)

J7000: DC-In Connector

FUNC TEST

IRUE

PPDCI N G3H

(Need 4 TPs)
49 50 62 64

IRUE

PP5V_S4RS3

(Need 3 TPs)
32 35 47 a9

00

J6404:
FUNC TEST

IRUE

(Need to add 5 GND TPs)
Speaker Connect or

SPKRAMP_ROUT P

a7 74

00

IRUE

SPKRAMP_ROUT_N

a7 74

(Need to add 3 GND TPs)

J6950: Battery Connector

FUNC TEST

IRUE

PPVBAT G3H CONN

(Need 4 TPs)
48 50

IRUE

SMBUS SMC 5 G3 SCL

37 40 48 50

IRUE

SMBUS SMC 5 G3 SDA

37 40 48 50

IRUE

SYS DETECT L

a8

0000

J8300:
FUNC TEST

IRUE

(Need to add 4 GND TPs near
J7050 and 1 for shield)
I nternal DP Connector

PPHV_SOSW LCDBKLT

(Need 2 TPs)
56 60 62

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

LED RETURN

56 60

IRUE

- [N w s [0 o

LED RETURN

56 60

IRUE

DP_I NT_HPD CONN

IRUE

1 2C TCON SDA R

IRUE

12C TCON SCL_R

IRUE

PP3V3 SOSW LCD UF

(Need 2 TPs)

IRUE

DP_INT AUX CH C N

60 67

IRUE

DP_INT AUX CH C P

60 67

IRUE

DP_I NT_M._P<0>

60 67

IRUE

DP I NT M. N<O>

60 67

000000000000000

(Need to add 5 GND TPs)

J7715: KB BKLT Connect or

FUNC TEST

IRUE

KBDLED ANODE

IRUE

00

KBDLED FB

IRUE

(Need to add 2 GND TPs)

J1800: XDP Connect or
FUNC TEST

XDP_CPU TCK

(Only a subset are needed
for FCT HVMtest fixture)

6 16 67

7
IRUE

7

XDP_PCH TCK

12 16 69

IRUE

7

XDP_CPU TDI

6 16 67

IRUE

XDP_CPU TDO

6 16 67

IRUE

XDP_CPUPCH TRST L

612 16 67

IRUE

XDP. By

6 16 67

IRUE

XDP B

12 16 69

IRUE

12 16 69

IRUE

XDP. TDO

12 16 69

IRUE

XDP. PREQ L

6 16 67

IRUE

CPY
PCH
XDP_PCH TDI
PCH
CPU
CPU

XDP. PRDY L

6 16 67

IRUE

XDP_CPU VCCST PWRGD

IRUE

PM RSMRST L

IRUE

XDP_SYS PWROK

IRUE

5080080B0000000

PM SYSRST L

13 17 37

IRUE

CPU CFG<3>

6 16 67

— IRUE

PP1V05_S0

(Need to add 2 GND TPs)

59 62

IRUE

M sc Vol tages & Control
FUNC TEST

PPBUS G3H

Si gnal s

IRUE

PPVI N _SW TBTBST

IRUE

PPBUS S5 HS COVPUTI NG | SNS

IRUE

PPDCI N G3H

IRUE

PP3V42_G3H

IRUE

PPVRTC G3H

IRUE

PP3V3 S5

65

IRUE

PP3V3 SUS

IRUE

PP3V3 S3

IRUE

PP3V3 SO

IRUE

PP3V3 SO0SW SSD

IRUE

PP1V5 SO

IRUE

PP1V05 SO

IRUE

PP15V_TBT

IRUE

PP3V3 TBTLC

IRUE

PP1VOS5_TBT

IRUE

PPVCC SO CPU

IRUE

PP1V05 TBTCI O

IRE

PPBUS S5 HS OTHER | SNS

IRUE

PPDCI N G3H | SOL

IRUE

PP3V3 sS4

000000000000000000000

37 38 40 46 49 50
85

54 55 58 62

73

73

88,1115 16 17 38 42 5155 58

(Need to add 27 GND TPs)

27 41 42 49 50 56 62

41 51 52 53 55 62
49 50 62 64

17 30 35 36 37 38 40 46 49 50
59 61 62 64 65

8 12 13 17 62

8 11 13 15 16 17 18 28 29 34 42
5775875978062 74

8 11 14 18 46 57 58 59 62

15 18 19 33 36 40 41 58 62

62 64 65 74
811 12’13 18 17 18 26 30 36 38
39740 417427437447 45" 56" 59 61
30 41 62

8 57 58 59 62

6.8 11 15 16 17 38 42 51 55 58
59 62764

27 28 62

17 18 25 26 62

8 10 42 52 62
26 62

a1 54 62

42 49 50 62

% 26 27 29 33 36 38 39 58 62

NO TEST Nets

NO TEST
MAKE BASE

s __NC PCIE_CLK100M SDP IRE  TRE NC PCl E_CLK100M SDP o

s __NC PCIE_CLK100M SDN RE  TRE NC PCIE_CLK100M SDN o
s 12 __NC PCIE_CLK100M FWP RE  TRE NC PCIE_CLK100M EVP 12 64
s 12 __NC PCI E_CLK100M FWN RE  TRE NC PCIE_CLK100M FVW 12 6
64 14 __NC PCI E FW D2RP TRUE _ TRUE NC PCI E_FW D2RP 14 64
64 14 NC PCl E_FW D2RN IRUE IRUE. NC PCl E_FW D2RN 14 64
s 14 __NC PCIE FW R2D CP RE  TRE NC PCIE FW R2D CP 14 6
s 14 __NC PCIE FW R2D CN RE  TRE NC PCIE FW R2D CN 14 6
64 14 __NC USB | RP TRUE _ TRUE NC USB | RP 14 64
64 14 __NC USB | RN TRUE _ TRUE NC USB | RN 14 64
64 14 __NC_USB CAVERAP RE  TRE NC USB CANERAP 10 6a| U POH
64 14 __NC_USB CAVERAN RE  TRE NC USB_CANERAN 14 64
4 14 __NC USB SDP RE  TRE NC USB SDP 14 oa
o4 14 __NC USB SDN RE  TRE NC USB_SDN 14 64

67 DP INT M. C P<3..1> IRE  TRUE NC INT M. CP<3..1> 5

67 _DP INT M. C N<3..1> RE  TRE NC I NT M. CN<3.. 1> s
64 12 __NC HDA SDI N1 RE  TRE NC_HDA_SDI N1 12 64
s 15 __NC PCI_PME L RE  TRE NC PCI_PME L 13 64
s 14 __NC CLINK CLK RE  TRE NC CLINK CLK 14 o
64 14 __NC CLI NK DATA IRE _TRE NC CLI NK _DATA 14 64
6a 14 _ NC CLINK RESET L TRUE __TRE NC CLINK RESET L 14 64
s 57 __NC SMC_SYS LED IRE__TRE NC SMC SYS LED _—

s __NC IR RX_QUT_RC RE  TRE NC IR RX_QUT_RC o

s __NC USB SMCP RE  TRE NC USB SMcP o

s __NC USB SMCN RE  TRE NC USB SMCN o
6a a7 __NC SMC GFX_OVERTEMP RE  TRE NC SMC GEX_OVERTEMP 37 o4
64 37 __NC SMC GFX THROTTLE L TRUE _ TRUE NC SMC GEX THROTTLE L 37 6a
s 57 __NC SMC FAN 1 CTL RE  TRE NC SMC FAN 1 CTL 37 o
s 57 __NC SMC FAN 1 TACH RE  TRE NC SMC FAN 1 TACH 37 o
s 57 __NC SMC FAN 5 CTL RE  TRE NC SMC FAN 5 CTL 37 o

s __NC ENET ASF GPIO [ NC ENET ASE GPIO w | SV

s __NC SMC MPMB_LED PVR RE  TRE NC SMC MPMB_LED PVR s

s __NC SMC MPMB_LED CHG RE  TRE NC SMC MPMB_LED CHG o
64 37 __NC SMC T25 EN L TRUE _ TRUE NC SMC T25 EN L 37 6
64 37 __NC SMC DP HPD L TRUE _ TRUE NC SMC DP HPD L 37 6
s 57 __NC SMBUS SMC 4 ASE SCL RE  TRE NC SMBUS SMC 4 ASF SCL _—
6a 37 __NC SMBUS SMC 4 ASF SDA — IRE IRE NC SMBUS SMC 4 ASF SDA ~~~~~~~~~~  a7¢es
64 7 __NC BDV_BKL PWM RE  TRE NC BDV_BKL PWM 37 o

;1 __TIBT B R2D C P<1..0> — RE  TRE NC TBT B R2D CP<1..0> _—

;1 __TBT B R2D C N<l..0> RE  TRE NC TBT B R2D ON<1..0> 2

71 TBT B D2R P<1..0> IRUE IRUE NC TBT B D2RP<1..0> 25

;1 __TBT B D2R N<1..0> — ImE  mE NC TBT B D2RN<I. . 0> 25
64 25 NC TBT B LSTX — IRE IRUE NC TBT B LSTX 25 64
71 64 __NC DP TBTPB M. CP<3. . — ImE  IRE NC DP TBTPB M. CP<3..1:2> 64 71
71 64 __NC DP TBTPB M. CN<3. . TRUE _ TRUE NC DP_TBTPB M. CN<3..1:2> 64 71

71 64 25 NC DP_TBTPB_AUXCH CP IRUE IRUE NC DP_TBTPB_AUXCH CP 25 64|71
71 64 25 __NC DP_TBTPB AUXCH CN TRUE _ TRUE NC DP _TBTPB AUXCH CN 25 sa |

, __TP DP TBTSRC M. CP<3> RE _IRE NC DP TBTSRC M. CP<3> BT

25 __TP_DP_TBTSRC M._CN<3> RE  TRE NC DP_TBTSRC M._CN<3>

25 __TP_DP_TBTSRC ML CP<2> RE  TRE NC DP_TBTSRC M._CP<2>

25 __TP_DP_TBTSRC M. CN<2> RE  TRE NC DP_TBTSRC M. CN<2>
s 25 __NC DP _TBTSRC M. CP<1> RE  TRE NC DP_TBTSRC M. CP<1> 25 6
64 25 __NC DP_TBTSRC M. CN<1> RE  TRE NC DP_TBTSRC M. CN<1> 25 04

25 __TP_DP TBTSRC M. CP<0> — e ImE NC DP TBTSRC M. CP<0>

25 __TP_DP_TBTSRC M. CN<O> RE  TRE NC DP_TBTSRC M. CN<O>
64 25 __NC DP_TBTSRC AUXCH CP RE  TRE NC DP_TBTSRC AUXCH CP 25 60
o4 25 __NC DP_TBTSRC AUXCH CN RE  TRE NC DP_TBTSRC AUXCH CN 25 6

Unused nets with offpage

(Nets with of fpages not used on this project)

3333544z
:
:

Pl |
HDM TBTMUX LATCH

HDD PWR EN

WOL _EN

BT PWRRST L

HDM TBTMUX FLAG

FW PWR EN

000000000000000

FW PME L

ENET. DI A _SENSE
LCD PSR EN
LCD IRQ L

|

QDD _PWR EN L

ENET _LOW PWR

AUD | P_PERI PHERAL DET

AUD | 2C I NT L

AP_PCl E_DEV_WAKE

000000
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SYNC DATE=12/17/ 2012

Func Test / No Test

CH_NUM>

@ Appl e I nc.
®

THE
Pi

|

1

i
v

NOTI CE OF PROPRI ETARY PROPERTY:

ROP
THE

| NEORMATI ON_CONTAI NED HEREI N | S THE

RI ETARY PROPERTY OF APPLE | NC.

POSESSOR AGREES TO THE FOLLOW NG

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

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

104 OF 121

2




8

6

Functi onal Test Poi nt

J9500: LI O Connector

FUNG TEST
D IRUE PP3Vv42 G3H
CoO—=E PP3V3 SO
CoO—=&E PP1V5_S0SW AUDI O
CoO—=E SYS ONEW RE
IRUE SMC BC ACOK
g IRUE USB PVWR EN
CoO—=E SMBUS SMC 2 S3 SDA
CoO—=E SMBUS SMC 2 S3 SCL
D IRUE SPKRAMP_SHDN L
D IRUE FI NSTACKSNS ALERT L
D IRUE SPKRAMP_| NR N
D IRUE SPKRAMP_ I NR P
o—me USB_EXTB N
D IRUE USB EXTB P
D IRUE PP5V_SO ALT AUD LDO EN
O—=E SMC 11D
Co—=E HDA SDOUT
D IRUE HDA BI T CLK
D IRUE HDA SDI NO
D IRUE XDP_USB EXTB OC L
CoO—®E HDA RST L
D IRUE HDA SYNC
D IRUE USB3 EXTB D2R RC P
o—=e USB3_EXTB D2R RC N
D IRUE USB3 EXTB R2D P
D IRUE USB3 EXTB R2D N
D IRUE AUD PR EN
(Need to add 5 GND TPs)
Bead Probes
14 _USB3 EXTB D2R N =) BEAD- PROBE
14 _USB3_EXTB D2R P ™ BEAD- PROBE
61 _USB3 EXTB D2R RC N BEAD- PROBE
61 _USB3 EXTB D2R RC P ap BEAD- PROBE
14 UB3 EXTB RRDCN 4y BEAD- PROBE
14 _USB3 EXTB R2D C P o112} BEAD- PROBE
61 _USB3 EXTB R2D N DaiD) BEAD- PROBE
61 _USB3 EXTB R2D P aD BEAD- PROBE

S

17 30 35 36 37 38 40 46 49 50
59 81 62 64

62 64 74
8717712713 15 17 18 26 30 36 38
39740 417427437447 45" 5675961
58 61

37 61

37 38 50 61

35 59 61

37 40 61 73

37 40 61 73

47 61

39 61
47 61 74

47 61 74

14 61 68

14 61 68

61

36 37 38 61 64
12 61 69

12 61 69

12 61 69

14 16 61

12 61 69

12 61 69

61 65 68

61 65 68

61 65 68

61 65 68

13 59 61

BPA511
BPA510
BPA520
BPA521
BPA513
BPA512
BPA523
BPA522

65 39

a7

34

34

34

34

34

14

14

14

15

USB3 SD D2R P

SD Card Ali ases

USB3 SD D2R N

MAKE BASE
— e USB3 SD D2R P
— e USB3 SD D2R N

USB3 SD R2D C P

IRUE USB3 SD R2D C P

USB3_SD R2D C N

IRUE USB3_SD R2D C N

PP3V3 SOSW SD

p— PP3V3 SOSW SD

T (MAKE_BASE=TRUE on page 45)

65

65

65

65

39 65

SYNC DATE:O&/ 13/ 201,

ISYNC MASTER=J41 M.B
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J41/ 343 Board- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS AN | OEREFER
TOP I1SL2 I1SL3 ISL4 ISL5 ISL6 ISL7 ISL8 ISL9 |ISL10 | SL11 BOTTOM NO TYPE BGA MEM TERM mw 16 2
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
DEFAULT TOP BOTTOM Y =50 OHM SE =50 OHM SE
DEFAULT ISL2 IsL11 Y =45 OHM SE =45 OHM SE
DEFAULT ISL3 IsL10 Y =45 OHM SE =45 OHM SE
DEFAULT 1SL4 | SL9 Y =45 OHM SE =45 OHM SE
DEFAULT * N 100 WM 100 WM 10 W o mv o mv
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT
Si ngl e- ended Physical Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TO-LI NE SPACING | VI GHT
27P4 OHM SE TOP BOTTOM Y 0 310 W™ 0 310 W™ 1 1 SPACI NG * 0 100 WM ?
27P4 OHM SE ISL2 IsL11 Y 0 182 MM 0 182 MM
27P4 OHM SE ISL3 IsL10 Y 0 182 MW™m 0 182 WM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
27P4 OHM SE 1SL4 | SL9 Y 0 182 WM 0 182 MM 1x DI ELECTRI C TOP BOTTOM 0 071 MM ?
27P4 OHM SE * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD 1x DI ELECTRI C ISL3 IsL10 0 053 MM ?
1x DI ELECTRI C ISL4 | sL9 0 050 WM ?
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 1x DI ELECTRI C * 0 090 WM ?
35 OHM SE TOP BOTTOM Y 0 195 WM 0 195 WM
35 OHM SE [EENEEE v 0 125 W1 0 125 W SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT NET_SPACI NG_TYPEL1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
35 OHM SE I'SL3 1SL10 Y 0 125 W 0125 W DEFAULT * 0.1 W™ ? * * BGA BGA_P075MV
35 OHM SE ISL4 1SL9 Y 0 125 W 0 125 W STANDARD * =DEFAULT ?
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
35 OHM SE - N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA_PO75MM * 0.075 WM ? . BGA PO70MM _BGA
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 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
40 OHM SE TCP BOTTOM v 0170 M1 0170 M1 PO70MM_BGA * 0.070 W 5 MM 0.075 W
40 OHM SE IsL2 I1sL11 Y 0 096 MWM 0 096 MWM
40 OHM SE I'SL3 IsL10 Y 0 096 MWM 0 096 MM
40 OHM SE ISL4 | sL9 Y 0 099 WM 0 099 WM
40 OHM SE * N 100 WM 100 WM =STANDARD =STANDARD =STANDARD
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
45 OHM SE TOP BOTTOM Y 0 135 W™ 0 135 W™
45 OHM SE ISL2 IsL11 Y 0 075 WM 0 075 WM
45 OHM SE I'SL3 IsL10 Y 0 075 WM 0 075 WM
45 OHM SE ISL4 | sL9 Y 0 080 WM 0 080 WM
45 OHM SE * N 100 Mvm 100 MV =STANDARD =STANDARD =STANDARD
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
50 OHM SE TOP BOTTOM Y 0 110 W™ 0 110 W
50 OHM SE * N 100 WM 100 WM =STANDARD =STANDARD =STANDARD
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
55 OHM SE TOP BOTTOM Y 0 090 WM 0 090 WM
55 OHM SE * N 100 WM 100 WM =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70 OHM DI FF TOP BOTTOM Y 0 165 WM 0 165 WM 0 110 W 0 110 W 73 OHM DI FF TOP BOTTOM Y 0 165 WM 0 165 WM 0 150 WM 0 150 WM
70 OHM DI FF ISL2 IsL11 Y 0 105 MM 0 105 WM 0 100 WM 0 100 WM 73 OHM DI FF IsL2 I1sL11 Y 0 106 WM 0 106 WM 0 150 W 0 150 WM
70 OHM DI FF I'SL3 IsL10 Y 0 105 WM 0 105 WM 0 100 WM 0 100 WM 73 OHM DI FF I'SL3 IsL10 Y 0 106 WM 0 106 WM 0 150 W 0 150 WM
70 OHM DI FF 1SL4 | SL9 Y 0 110 WM 0 110MM 0 095 WM 0 095 WM 73 OHM DI FF ISL4 | sL9 Y 0 110 W™ 0 110 W™ 0 150 W 0 150 W
70 OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD 73 OHM DI FF * N 100 MV 100 Mvm =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE MNIMOM LINE W DTH M NI MUM NECK W DTH MAXI MM NECK LENGTH | Df FFPAI R PRIMARY GAP DI FFPAI R NEGK GAP 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
80 OHM DI FF TOP BOTTOM Y 0 132 W™ 0 132 W™ 0 130 W™ 0 130 W™
85 OHM DI FF TOP BOTTOM Y 0 120 W™ 0 120 WM 0 150 WM 0 150 WM
80 OHM DI FF ISL2 IsL11 Y 0 081 WM 0 081 WM 0 115 WM 0 115 WM
85 OHM DI FF ISL2 IsL11 Y 0 078 WM 0 078 WM 0 160 WM 0 160 WM
80 OHM DI FF I'SL3 IsL10 Y 0 081 WM 0 081 WM 0 115 WM 0 115 WM 85 oMM DI FF 1S3 1sL10 v 0 078 W 0 078 W 0 160 W 0 160 W
80 OHM DI FF ISL4 | sL9 Y 0 088 WM 0 088 WM 0 110 WM 0 110 WM 85 OHM DI FF IsLa 159 v 0 082 W 0 082 W 0 140 W 0 140 W
80 OHM DI FF * N 100 Mvm 100 MV =STANDARD =STANDARD =STANDARD
85 OHM DI FF * N 100 Mm 100 MM =STANDARD =STANDARD =STANDARD
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
90 OHM DI FF TOP BOTTOM Y 0 115 WM 0 115 WM 0 200 WM 0 200 WM
90 OHM DI FF ISL2 IsL11 Y 0 070 WM 0 070 WM 0 180 WM 0 180 WM
90 OHM DI FF I'SL3 IsL10 Y 0 070 WM 0 070 WM 0 180 WM 0 180 WM
90 OHM DI FF ISL4 | sL9 Y 0 076 WM 0 076 MM 0 180 WM 0 180 WM
90 OHM DI FF * N 100 Mvm 100 Mvm =STANDARD =STANDARD =STANDARD

SYNC _DATE=10/ 24/ 2012
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CPU Si gnal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE 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
CPU 45S - =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
CPU 27P4S - 27P4 OHM SE =27P4 OHM SE =27P4 OHM SE =27P4 OHM SE 0 100 MM 0 100 MM
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT Note CPUBML and CPU I TP can be converted
back to TABLE SPACI NG RULE
CPU AGTL TOP BOTTOM =2x DI ELECTRI C ?
once rdar //10308147 is resol ved
CPU AGTL . =STANDARD -
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
cPU BM L . . CPU BM L 2ANY CPU BM L 2ANY . s ML 2
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU I TP * * CPU | TP 2ANY CPU | TP 2ANY * =4x DI ELECTRI C ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
cPU cow cPu cowe . CPU COWP 2SELF CPU COWP 2SELF ToP BOTTOM =6x DI ELECTRI C 2
cPU cow . . CPU COWP 20THER CPU COWP 20THER ToP BOTTOM =10x DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU COWP 2SELF * =4x DI ELECTRI C ?
CPU COWP 20THER . =6x DI ELECTRI C B
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CPU VOCSENSE CPU VOCSENSE . CPU VOCSENSE 2SELF CPU VOCSENSE 2SELF ToP BOTTOM =6x DI ELECTRI C 2
CPU VOCSENSE . . CPU VOCSENSE 20THER CPU VCCSENSE 20THER ToP BOTTOM =10x DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
CPU VOCSENSE 2SELF * =4x DI ELECTRI C ?
CPU VOCSENSE 20THER * =6x DI ELECTRI C ?

PCl - Express Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCI E 80D * 80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF
CLK PCI E 80D * 80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF
PCI E d ock Spacing
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
CLK PCE CLK PCIE * CLK PCIE 2SELF CLK PCIE 2SELF TOP BOTTOM =6x DI ELECTRI C ?
CLK PCE * * CLK PCI E 20THER CLK PCI E 20THER TOP BOTTOM =10x DI ELECTRI C ?
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
CLK PCIE 2SELF * =4x DI ELECTRI C 2
CLK PCI E 20THER * =6x DI ELECTRI C ?
CPU PClI E Spaci ng
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
PCIE CPU TX PCIE CPU TX * PCIE TX2TX PCIE TX2TX TOP BOTTOM =5x DI ELECTRI C ?
PCIE CPU RX PCIE CPU RX * PCI E RX2RX PCI E RX2RX TOP BOTTOM =5x DI ELECTRI C ?
PCIE CPU TX * CPU TX * PGl E TX2O0THERTX POl E TX2O0THERTX TOP BOTTOM =5x DI ELECTRI C ?
PCIE CPU RX * CPU RX * PGl E RX2OTHERRX PGl E RX2OTHERRX TOP BOTTOM =5x DI ELECTRI C ?
PCIE CPU TX * CPU RX * PCIE TX2RX PCIE TX2RX TOP BOTTOM =7x DI ELECTRI C ?
PCIE CPU RX * CPU TX * PCIE RX2TX PCIE RX2TX TOP BOTTOM =7x DI ELECTRI C ?
PCIE CPU TX * X * PCI E 20THERHS PCI E 20THERHS TOP BOTTOM =6x DI ELECTRI C ?
PCIE CPU RX * X * PCI E 20THERHS PCI E 20THER TOP BOTTOM =5x DI ELECTRI C ?
PCIE CPU TX * RX * PCI E 20THERHS
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
PCIE CPU RX * RX * PCI E 20THERHS
PCIE TX2TX * =2 5x DI ELECTRIC ?
PCIE CPU TX * * PClI E 20THER
PCI E RX2RX * =2 5x DI ELECTRIC ?
PCIE CPU RX * * PClI E 20THER
POl E TX2O0THERTX * =4x DI ELECTRI C ?
PCH PCl E Spaci ng
PGl E RX2OTHERRX * =4x DI ELECTRI C 2
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE SET
PCIE TX2RX * =6x DI ELECTRI C ?
PCIE PCH TX PCIE PCH TX * PCIE TX2TX
PCIE RX2TX * =6x DI ELECTRI C ?
PCIE PCH RX PCIE PCH RX * PCl E RX2RX
PCI E 20THERHS * =4x DI ELECTRI C 2
PCIE PCH TX * PCH TX * POl E TX2O0THERTX
PCI E 20THER * =3x DI ELECTRIC ?
PCIE PCH RX * PCH RX * PCl E RX2OTHERRX
PCIE PCH TX * PCH RX * PCIE TX2RX
PCIE PCH RX * PCH TX * PCIE RX2TX
PCIE PCH TX * X * PCI E 20THERHS
PCIE PCH RX * X * PCI E 20THERHS
PCIE PCH TX * RX - PCI E 20THERHS Not e: Di spl ayPort
PCIE PCH RX * RX * PCI E 20THERHS
PCIE PCH TX * * PClI E 20THER
PCIE PCH RX * * PClI E 20THER

SOURCE 471984 Chief River M5 PDG

10 and the spacing rule is adjusted per SI team feedback

tables are on Page 113

CPU Net Properties
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NET TYPE

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

[O—ceuesa ey 4 ceu caw CPU_PECI o 38

[CO—eusac ey 4 ey AGn PM_SYNC

[CO—euaeu pvecn ey 4 ceu AGn PM_NEM PWRGD

[ — cpU 4 cPU I TP XDP_DBRESET L 16 17

[ ey 4 ceu TR XDP_CPU PRDY L 616 64

[ — cpl) 4 cPu TR XDP_CPU PREQ L 6 16 64

D cpu 274 ceu caw EDP_COMP

[ cou 274 ceu caw CPU PEG COWP

O—ceusurawe cpu 274 ceu caw CPU_SM RCOVP<0> s

CO—ceusuewe CPU 27P4 CPU CONP CPU_SM RCOMP<1> 6

[O—ceusure cpu 27pa; ceu caw CPU_SM RCOMP<2> s

o ey 4 ceuLTR CPU CFG<11..0> 616 64

O —ceucareag | ceu 4 e ATl CPU CATERR L 637

f— ceu 4 e ATl CPU VCCI O SEL

[CO—<ceueaccar | ceu 4 e AT CPU_PROCHOT L 637 38 51

O e ey 4 ey AT CPU PWRGD s

[O—eunmume | ey 4 ceu aM | PM THRMIRI P_L 15 38

Ot axoom QK PGE 8D aKeaE DM _CLK100M CPU P

O axoom QK PGE 8D aKeaE DM _CLK100M CPU N

CO—elL e awizon QK PGE 8D aKeaE DPLL REF CLKP

[CO—teu s axazom QK PGE 8D aKeaE DPLL REF CLKN

[CO—Lrecel aanom QK PGE 8D aKeaE | TPCPU_CLK100M P

[CO—Lrecel aanom QK PGE 8D aKeaE | TPCPU_CLK100M N

[CO—Leceu aanom QK PGE 8D aKeaE | TPXDP_CLK100M P

[CO—Lreceu aanon QK PGE 8D aKeaE | TPXDP_CLK100M N

[CO—Lrecel aanom QK PGE 8D aKeaE XDP_CPU_CLK100M P

[CO—Leceu aanom QK PGE 8D aKeaE XDP_CPU CLK100M N

O—xem ey 4 ceu TR XDP_CPU TDI 616 64

[O—xe ey 4 ceuiTR XDP_CPU TDO 616 64

O—xens ey 4 ceu TR XDP_CPU TMS 616 64

O 1 ey 4 ceu TR XDP_CPU TCK. 616 64

[O—xe ST ey 4 ceu TR XDP_CPUPCH TRST L 12 16 64

CO—xce sou ey 4 ceuiTR XDP_BPM L<1..0> s 16

[ ey 4 ceuiTR XDP_BPM L<7..2> 6 16

[ ey 4 ceuiTR XDP_OBSDATA B<3..0>

[ — cpl 4 cPu TP CPU CFG<15. . 12> 6 16

[CO—tesacougst 1) ey 4 ceuiTR XDP_CPURST_L 16

O et veosense ENSE 1TC1 oy CPU versENSE CPU VCCSENSE P 851

[O—cetvoosense ENSE 1TC1 oy CPU versENSE CPU VCCSENSE N 051

O —ceuveo csmse ENSE 1TC1 oy CPU versENsE CPU VCCl OSENSE P

O ceu voo asense ENSE 1TC1 P2y CPU versENSE CPU VCCl OSENSE N

O—ceuaxa sense ENSE 1TC1 Powmy CPU versENSE CPU AXG SENSE P

O —couaxa sense ENSE 1TC1 P2y CPU versENSE CPU AXG SENSE N

CO—ceuvarsense cpu 274 CPU versENSE CPU_VDDQ SENSE P

CO—ceuvasense cpu 274 CPU versENSE CPU VDDQ SENSE N

CO—ceuvasense cpu 274 CPU versENSE CPU AXG VALSENSE P

CO—ceuvarsense cpu 274 CPU versENSE CPU_AXG VALSENSE_N

[CO—ceuvarsense cpu 274 CPU versENSE CPU VCC VALSENSE P

O—ceuvasense cpu 274 CPU versENSE CPU VCC VALSENSE N

O —ceusvnaert | ey 4 ceu caw CPU VI DALERT L s 51

CO—ceusvnsax ey 4 ceu caw CPU VI DSCLK. 851

[O—ceusvnsar ey 4 ceu caw CPU_VI DSQUT -

[O—eaecussamn PG E 80D POE CPU T PCIE SSD R2D C P<3..0> 12 30

[O—eaecussamn PGE 80D POE CPU T PCIE SSD R2D C N<3..0> 12 30

[ — PCE 80D POE CPUT: PCIE SSD R2D P<3..0> 30 64

[ PGE 80D POE CPU T PCl E_SSD_R2D N<3..0> 0 64

[ PGE 80D POE CPU RX PCIE SSD D2R C P<3..0>

[ PGE 80D POE CPU RX PCIE SSD D2R C N<3..0>

[O—eaeceussamn PGE 80D POE CPU RX PCI E_SSD D2R P<3..0> 12 30 64

[O—eaecussamn PGE 80D POE CPU RX PCI E_SSD D2R N<3..0> 12 30 64

CO—eaE akiooussn QK PG E 80D aKeaE PCI E_CLK100M SSD P 12 30 64 POl e SSD

[O—eaE axiamssn QK PGE 8D aKeaE PCI E_CLK100M SSD N 12 30 64

D1 oo 80n e T DP_TBTSNKO M. P<3..0> 25

D1 0o 80n T DP TBTSNKO M. N<3..0> 25

0 oo 80n Do T DP_TBTSNKO_M._C P<3..0> s 25

D oo 80n e T DP TBTSNKO M. C N<3..0> s 25

Do Iar axas 0o son e AL DP_TBTSNKO AUXCH P 25

Do Iar axan 0o son e AL DP _TBTSNKO AUXCH N 25

D e 80D e ALX DP _TBTSNKO AUXCH C P 1325

[ e 80D e AL DP_TBTSNKO AUXCH C N 1325

D Iary 0o son T DP_TBTSNK1 M. P<3..0> 25

eI 0o son T DP TBTSNKL M. N<3..0> 25

D 0o son T DP TBTSNKL M. C P<3..0> s 18 25

=D 0o son T DP_TBTSNKL M._C N<3..0> 518 25

Do Tar axas 0o son e AL DP_TBTSNK1 AUXCH P 25

Do Tar A 0o son e AU DP_TBTSNK1 AUXCH N 25

[ 0o s0n e AU DP_TBTSNK1 AUXCH C P 1318 25

[ 0o son Do AU DP_TBTSNKL AUXCH C N 13 18 25

O 0o son T DP _INT M. P<3..0> 0 64

o= oP 80D P T DP INT M N<3..0> 60 64 ISYNC VASTER=CONSTRAI NTS SYNC_DATE=09/ 25/ 2013

D 0o son T DP INT M. C P<3..0> s 60 64 N

= re aon re T DP INT M. C Ne3..0> CPU Constraints
»zoy A emNe s

Do L ance e son e A DP I NT AUX CH C P 50 64 - @ Appl e I nc. CH_NUM>

ED—te L A 0o s0n Do AU DP_INT_AUX CH C N 60 64 ®

Ot axan 0o s0n Do AU DP. lm AUXCH C P s 60 NOTT Gk OF PrOPT ETARY PROPERTY.

: E— £e-s0n DAL P AXCH C N s THE | NFORMATI ON CONTAI NED HEREI N | S THE

= — s N A T BSLASS RREED 5 e Fo LW e

[ — DP 80D DP_AUX DP_I NT_AUXCH N
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SATA Interface Constraints

PCH Net Properties

SOURCE 471984 Chief River M5 PDG 1 O and the spacing

UART Interface Constraints

rule is

adj usted per SI team feedback

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SATA 80D - 80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
SATA | COVP * =4x DI ELECTRI C ?

SOURCE 471984 Cheif River M5 PDG 1 0 and the spacing rule is

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
UART 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
UART * =2x DI ELECTRI C 2
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
PCH USB RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
use 80D * 80 CHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
use * =2x DI ELECTRI C ? use TOP BOTTOM =4x DI ELECTRI C ?
SOURCE Cal pel la Platform Design GQuide for Ibex Peak M (DG 398905 398905 vl 5) Section 3 8
USB 3.0 Interface Constraints
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
UsSB3 PCH TX UsB3 PCH TX * USB3 TX2TX USB3 TX2TX TOP BOTTOM =5x DI ELECTRI C ?
usB3 PCH RX UsB3 PCH RX * UsSB3 RX2RX UsSB3 RX2RX TOP BOTTOM =5x DI ELECTRI C ?
UsB3 PCH TX * PCH TX * USB3 TX2O0THERTX USB3 TX2O0THERTX TOP BOTTOM =5x DI ELECTRI C ?
usB3 PCH RX * PCH RX * USB3 RX2O0THERRX USB3 RX2O0THERRX TOP BOTTOM =5x DI ELECTRI C ?
usB3 PCH TX * PCH RX * USB3 TX2RX UsSB3 TX2RX TOP BOTTOM =7x DI ELECTRI C ?
usB3 PCH RX * PCH TX * UsSB3 RX2TX UsSB3 RX2TX TOP BOTTOM =7x DI ELECTRI C ?
usB3 PCH TX *TX * USB3 20THERHS USB3 20THERHS TOP BOTTOM =6x DI ELECTRI C ?
usB3 PCH RX *TX * USB3 20THERHS UsB3 20THER TOP BOTTOM =5x DI ELECTRI C ?
usB3 PCH TX * RX * USB3 20THERHS
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
usB3 PCH RX * RX * USB3 20THERHS
USB3 TX2TX * =2 5x DI ELECTRIC ?
UsB3 PCH TX * * USB3 20THER
USB3 RX2RX * =2 5x DI ELECTRI C 2
UsB3 PCH RX * * USB3 20THER
USB3 TX2O0THERTX * =4x DI ELECTRI C ?
USB3 RX2O0THERRX * =4x DI ELECTRI C 2
UsSB3 TX2RX * =6x DI ELECTRI C 2
UsSB3 RX2TX * =6x DI ELECTRI C 2
USB3 20THERHS * =4x DI ELECTRI C 2
USB3 20THER * =3x DI ELECTRI C ?

adj usted per SI team feedback

NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

CO—ecisatalcare TA 1L OOV PCH SATAI COVP
CO—usaHe 1P USB 80D usE USB HUB UP P
CO—use Hel e USE 80D use USB HUB UP N
CO—usa &L USB 80D USE USB BT P

s &r USE 80D Use USB BT N

f— USE 80D Use USB BT CONN P

[ — USB 80D use USB BT CONN N

[ — USB 80D use USB BT WAKE P

[ — USB 80D use USB BT WAKE N
CO—usa1ean USE 80D USE USB TPAD P
CO—usa1ean USB 80D USE USB TPAD N

[ — USB 80D use USB TPAD CONN P
(- USB 80D USE USB_TPAD_CONN N
[ Use oD use TPAD SPI_MOSI _USB P
[ — USB 80D use TPAD SPI_M SO USB N
CO—usa1ean M USB 80D USE USB TPAD M P
CO—ussIean M USB 80D USE USB TPAD M N
CD—usa-socamn USE 80D USB. USB_SDCARD P
[CD—usa sncaen USB 80D USB. USB_SDCARD N

[ — BL_4! Bl TPAD SPI_MOSI

[ — BL_4! Bl TPAD SPI_M SO

[ — BL_4! Bl TPAD SPI_CLK
CO—usaExn USB 80D use USB EXTA P

O use exra USB 80D use USB EXTA N

[— UART 4! UART SMC DEBUGPRT TX L
[— UART_ 4! UART SMC_DEBUGPRT RX L
Oz A USB 80D use USB2 EXTA MUXED P
C—use2 Ex USB 80D use USB2 EXTA MUXED N
C—usaz Bx1y USB 80D USE USB2 EXTA MUXED F P
sz £ USB 80D USE USB2_EXTA MUXED F N
O —usBa Baa R USB 80D USBE3 PCH RX USB3 EXTA D2R P
O —usBa Baa R USE 80D USBE3 PCH RX USB3 EXTA D2R N
[O—lsmaeqar USB 80D USER PCH T USB3_EXTA R2D P
CO—usmeaaT USB 80D USBE3 PCH T USB3 EXTA R2D N

[ — USB 80D USB3 PCH RX USB3 EXTA D2R F P
[ — USB 80D USB3 PCH RX USB3 EXTA D2R F N
[ — USB 80D USBE3 PCH T USB3 EXTA R2D F P
[ — USB 80D USB3 PCH T USB3 EXTA R2D F N
[ — USB 80D USB3 PCH T USB3 EXTA R2D C P
[ — USB 80D USB3 PCH T USB3 EXTA R2D C N
CO—ussexae USB 80D USE USB EXTB P
CO—ussexae USB 80D USE USB EXTB N
[CO—usa exan mx Use 80D LsEa P Rx USB3_EXTB D2R P
O —usBa BaB R USE 80D USBE3 PCH RX USB3 EXTB D2R N

[ — USB 80D USB3 PCH RX USB3 EXTB D2R RC P
[ — USB 80D USB3 PCH RX USB3 EXTB D2R RC N
CO—usm BaR T USB 80D USBE3 PCH T USB3 EXTB R2D P
CO—usBa BB T USB 80D USBE3 PCH T USB3 EXTB R2D N

[ — USB 80D USB3 PCH T USB3 EXTB R2D C P
[— USB 80D USER PCH T: USB3 EXTB R2D C N
[CO—lsea s Bx USE 80D USER PCH RX USB3_SD D2R P

O usea snex USB 80D USER PCH RX USB3 SD D2R N
DW= sor USE 80D USER PCH T: USB3 SD R2D C P
CO—usssnr USB 80D USB3 PCH T USB3 SD RD C N

[ — USB 80D USB3 PCH RX USB3 SD D2R C P

[ — USB 80D USB3 PCH RX USB3 SD D2R C N
[— USE 80D USER PCH T: USB3 SD R2D P

[— USE 80D USER PCH T: USB3 SD R2D N

O —Ec s RRlA PCH USB_RAI A PCH USB RBI AS
OB DIEFA K UNUSED QK PAE 80D QK POE PCl E_CLK100M PCH P
OB DIEFAK UNUSED QK PAE 80D QK POE PCl E_CLK100M PCH N
[ BCH DIEEQLK UNUSED QK POE 80D QK PAE PCH_CLK96M DOT_P
[CO——BCH DIEEQLK UNUSED QK POE 80D QK PAE PCH CLK96M DOT_N
[CO—BCH DIEEQLK UNUSED QK POE 80D QK PAE PCH CLK100M SATA P
[CO—BCH DIEFQLK UNUSED QK POE 80D QK PAE PCH CLK100M SATA N
[ — cPU 4 QK PAE PCH CLK14P3M REFCLK

36

36

61

61

61

61

34

34

34

34

USB Hucopyb nets

TP SPI nets

USB EXTA nets (Right USB port)

USB EXTB nets (Left USB port)

SYNC DATE=11/13/2012 M\

ISYNC VASTER=CLEAN J43

PCH Constr ai nt

s 1

@ Appl e I nc.
®

'<SCH_NUM>

"<E4LABEL >
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LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC 458 - =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
CLK LPC 455 * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT

LPC

=3x DI ELECTRI C

CLK LPC

=4x DI ELECTRI C

SOURCE Cal pel la Platf

orm Desi gn Qui de

for Ibex Peak M (DG 398905 398905 v1 5)

Section 3 15

HDA

=2x DIELECTRI C

SOURCE Cal pel I a Platform Design Guide

for Ibex Peak M (DG 39

8905 398905 V1 5)

Section 3 15

SMBus I nterface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB 455 R 50S ToP BOTTOM =50 OV SE =50 OV SE =50 OHM SE =50 OHM SE
SMB 455 R 50S . =45 OHM SE =45 oMM SE =45 OHM SE =45 oMM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
SMvB * =2x DI ELECTRI C ?
HD Audio Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA 45S - =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT

SPI

=4x DI ELECTRI C

XDP Constraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK SLOW 458 . =45 oMM SE =45 OHM SE =45 OHM SE =45 OV SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
CLK sLow * =4x DI ELECTRI C 2
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPl a5S . =45 oM SE =45 oMM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT

ALLOW ROUTE |

PHYSI CAL_RULE_SET LAYER AFONEY MJUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
PCH 455 . =45 OHM SE =45 oMM SE =45 O SE =45 oMM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
PCH | TP * =2 1 SPACI NG ?
Di spl ayPor t
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DP 80D * 80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
DP 2DP * =3x DI ELECTRIC ? DP 2DP TOP BOTTOM =4x DI ELECTRI C
DP 20THERHS * =4x DI ELECTRI C ? DP 20THERHS TOP BOTTOM =6x DI ELECTRI C
DP 20THER * =3x DI ELECTRIC ? DP 20THER TOP BOTTOM =4x DI ELECTRI C
DP AUX . =3x DI ELECTRI C 2 DP AUX ToP BOTTOM =ax DIELECTR C

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
DP TX DP TX * DP 2DP
DP TX *TX * DP 20THERHS
DP TX * RX * DP 20THERHS
DP TX * * DP 20THER
System C ock Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CLK SLOW 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
CLK 25M 45S * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT

Lk stow

=2x DIELECTRI C

CLK 25M

=5x DI ELECTRI C

25M& system cl ocks very

sensitive to noise

61

PCH Net Properties

NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG
CDO—tecan LEC 4 LBC LPC AD<3..0> 14
CO—LecERaE | LEC 4 LBC LPC FRAME L 14
[ — LpC 4 LpC LPCPLUS RESET L 64
[>—lecakam aKieca aKiec LPC CLK24M SMC 1
[ — QK 1PC 4 QK 1PC LPC CLK24M SMC R 12
CO—ecakaam QK 1 PC 4 QK IPC LPC CLK24M LPCPLUS
[ — QK | PC 4 QK 1PC LPC CLK24M LPCPLUS R
CO—Ses eaiak MB 45S R 50! NE SMBUS PCH CLK 14
[CO—SMeLS PCH DAT, MB 45S R 50! NE SMBUS PCH DATA 14
CO—sMs paio Ak MB 45S R 50! NE SM._PCH 0 CLK 14
[CD—SMELS PCGH 0 DAT, MB 455 R 50! NE SM._PCH 0 DATA 14
CO—Selssw i1 s sa MB 455 R 50! N SMBUS SMC 1 SO_SCL 14
CoO—Sessw 1 s soa MB_45S R 50! NE SMBUS SMC 1 SO SDA 14
[CO—mearax HDA_4: HDA HDA BI T CLK 12
[— HDA 4 HDA HDA BIT CLK R 12
CO—masuc HDA_4: HDA HDA SYNC 12
[ — HDA_4: HDA HDA SYNC R 12
[CO—taksrL HDA_4: HDA HDA RST R L 12
[ oA 4 oA HDA RST L N
CO—asoino HDA_4: HDA HDA SDI NO 12
CO—asman HDA_4: HDA HDA SDOUT 12
[— HDA_4: HDA HDA_SDOUT_R 12
CoO—eususax QK SIowa: QK SO PM CLK32K SUSCLK R 13
= QK sowa ak sion SMC CLK32K .
[ — Bl QK BL_4! 1= SPI_CLK R 14
[ — BL_4! 1= SPI_CLK a6
[ — PL_\MOSI BL_4! 1= SPI_M3SI R 14
[ — BL_4! 1= SPI_MOSI a6
CO—seLuso PL_4: PL SPI_M SO 14
[ — BL_4! 1= SPI_ M SO R 26
[ — PL_CSO BL_4! 1= SPI_CSO R L 14
[— PlL_4. Pl SPI_CSO_L a6
[— PL_4: PL SPI_SMC CLK a7
[— PL_4: PL SPI_SMC MOSI a7
[— PL_4: PL SPI_SMC M SO a7
[— PL_4: Pl SPI_SMC CS L 37
[ — PL_4: PL SPI_M.B CLK 26
[ — BL_4! 1= SPI_MB 10 MXSI 26
[ — BL_4! 1= SPI_MB 101 M SO 26
— PL_4: PL SPIL_MB CS L a6
[ — BL_4! 1= SPI_| O<2> 14
] L a Py SPl_ 1@ R .
[ — PL_4 1= SPIL_MB |2 WP L a6
[ — BL_4! 1= SPI_| O<3> 14
] L a Py SPl_ I8 R .
[ — PL_4 1= SPI_MB 13 _HAD L a6
o ST PO E 80D POE POH T PCIE AP R2D P 20
oo e mn PO E 80D POE POH T PCIE AP R2D N 20
[ — PCLE 80D POE PCH T PCIE AP R2D C P 14
[ - PCLE 80D POE PCH T PCIE AP R2D C N 14
CoO——eaEsemr PO E 80D PO E PCH RX PCl E AP D2R P 14
[O—rae e me PO E 80D BOE PCH BX PCIE AP 2R N 1
CO—=eaEaKiomae QK PAE 80D QK PAE PCl E_CLK100M AP_P 12
[O—roEawmse QK POE 80D aKpaE PCl E_ CLK100M AP N 2
o ST POE 80D POE PCH T PCIE TBT R2D P<3..0> s
CO—=eaEIar n PCLE 80D POE PCH T PCl E TBT R2D N<3..0> 25
[ -t PCLE 80D POE PCH T PCIE TBT R2D C P<3..0> 14
[ — PCLE 80D POE PCH T PCIE TBT R2D C N<3..0> 14
CO—=eaEIar e PCLE 80D PCLE PCH RX PCl E TBT D2R P<3..0> 14
[CO—_CEIBT @R PCLE 80D PCLE PCH RX PCIE TBT D2R N<3..0> 14
] eCE 80D POLE POH RX PCIE TBT D2R C P<3..0> s
[— PCLE 80D POE PCH RX PCIE TBT D2R C N<3..0> 25
CO—=cEaKioom AT QK PAE 80D QK POE PCI E_CLK100M TBT_P. 12
[CO—=eclE dioom TaT QK POE 80D QK POE PCI E CLK100M TBT N 12
[ — QK PAE 80D QK PAE PEG CLK100M P
[ — QK POE 80D QK PAE PEG CLK100M N
[ — P 1Dl PCH 4! PCH I TP XDP_PCH TDI 12
[ — DP_TDO PCH 4! PCH I TP XDP_PCH TDO 12
[ - P TNE PCH_4: PCH 1 TP XDP_PCH TVB 12
[ — DP_TCK PCH 4! PCH I TP XDP_PCH TCK 12
Co-——eaecaw PCLE 80D POE PCH T PCl E CAMERA R2D P
[ — -] PCLE 80D POE PCH T PCl E_CAMERA R2D N
[— PCE 80D POE PCH T PCI E CAMERA R2D C P
[— PCLE 80D POE PCH T PCIE CAMERA RD C N
[ — -] PCLE 80D POE PCH RX PCl E CAMERA D2R P
[ -] PCE 80D POE PCH RX PCl E CAMERA D2R N
[ - POLE 80D POLE PCH RX PCI E CAMERA D2R C P
[ — POLE 80D POLE PCH RX PCIE CAMERA D2R C N
CoO-——=eaEaxioomcan QK PAE 80D QK PAE PCl E _CLK100M CAMERA P
CoO——EcEaxioomcan CLK PO E 80D QK POE PCl E_CLK100M CAMERA N
[— QK POE 80D aKPOE PCl E CLK100M CAMERA C P
[ — QK POE 80D aKPOE PCl E CLK100M CAMERA C N

19

19

37

37

40 56

40 56

40 43 44 64

40 43 44 64

Cl ock Net Properties
NET TYPE

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

[ — SCLK (1 K32K RIC QK SIowa: QK SIoN SYSCLK CLK32K RTCX1
- M SB QLK 25M 4f QLK 25M SYSCLK_CLK25M CANVERA
[ — QK 25M 4 QK 25M CLK25M CAM CLKP

[ — QLK 25M 4f QLK 25M CLK25M CAM XTALP R
[ — QLK 25M 4f QK 25M CLK25M CAM XTALP

[ — QK 25M 4 QK 25M CLK25M CAM XTALN

[ — QK 25M 4 QK 25M CLK25M CAM CLKN

[ - M TET QLK 25M 4f QLK 25M SYSCLK _CLK25M TBT
[ QLK 25M 4f QLK 25M SYSCLK _CLK25M TBT R
[ — M XTAL QK 25M 4 QK 25M SYSCLK CLK25M X1
- QK 25M 4 QK 25M SYSCLK_CLK25M X2

[ — QK 25M 4 QK 25M SYSCLK CLK25M X2 R
[ — QK 25M 4 QK 25M SDCLK CLK25M X2

- QK 25M 4 QLK 25M SDCLK_CLK25M X2_R

[ — QK 25M 4 QK 25M SDSCLK CLK25M X1
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Menory Bus Constraints

Menory Net

Properties

NET_TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

O MEMA QKo MEM 70D MEM O K MEM A CLK P<0> 7 20 24
o MEMA QKO MEM 70D MEM QL K MEM A _CLK N<O> 7 20 24
o MEMA QK MEM 70D MEM O K MEM A CLK P<1> 721 24
[CO—MEMA ClKI MEM 70D MEM O K MEM A_CLK N<1> 721 24
o MEMA CIR MEM 40S MEM CTRI MEM A CS L<1..0> 720 21 24
o MEMA CIR MEM 40S MEM CTRI NMEM A _ODT<0> 7 20 21 24 63
CO—MEM A CKFO MEM 40S MEM CMVD MEM A _CKE<1..0> 7 20 24
O MEMA_CKE MEM 40S NEM CNVD MEM A CKE<3..2> 7 o1 2a
o MEMA GV MEM 40S MEM CMVD MEM A CAA<9. . 0> 7 20 24 63
o MEMA OV MEM 40S MEM CMVD MEM A CAB<9. . 0> 7 21 24 63
O MEM A DQ BYTEQ MEM 40S MEM A_DATA_Q NVEM A _DQ<7. . 0> e
CO—MEM.A_DQ BYTE1 MEM 40S MEM A_DATA_1 MEM A DQ<15. . 8> 763
O MEM A DQ BYTE2 MEM 40S MEM A_DATA_2 NMEM A DQ<23. . 16> 763
O MEM A _DQ BYTES MEM 40S MEM A_DATA_3 NMEM A DQ<31. . 24> .
CO—MEM A DQ BYTF4 MEM 40S MEM A_DATA 4 MEM A DQ<39. . 32> 721 63
CO—MEM A _DQ BYTES MEM 40S MEM A _DATA 5 MEM A DQ<47. . 40> 76
O MEM A _DQ BYTEG MEM 40S MEM A_DATA_6 NMEM A DQ<55. . 48> 763
CO—MEM A DQ BYTE? MEM 40S MEM A_DATA 7 MEM A_DQ<63. . 56> 763
CoO—MEMLA_DQS0 MEM 70D MEM A DQS 0 MEM A DQS P<0> 763
CoO—MEMLA_DQS0 MEM 70D MEM A DQS 0 MEM A DQS N<O> 63
O MEM A _DCSI MEM 70D MEM A DQS_1 NVEM A _DOS P<1> 763
O MEM A _DCSI MEM 70D MEM A DQS_1 NVEM A DOS N<1> 763
O MEM A_DOS2 MEM 70D MEM A_DQS_2 NVEM A _DQOS P<2> 763
oMM A DQS2 MEM 70D MEM A_DQS_2 NVEM A DOS N<2> 763
CoO—MEMLA DQS3 MEM 70D MEM A DQS 3 MEM A DQS P<3> 763
O MEM A DOs3 MEM 70D MEM A DQS 3 MEM A DQS N<3> 763
O MEMA D4 MEM 70D MEM A_DQS_4 NVEM A _DQOS P<4> 763
O MEMA DG4 MEM 70D MEM A _DQS 4 MEM A_DQS_N<4> 7 s
O—MEM A DXSS MEM 70D MEM A DQS 5 NMVEM A_DQS_P<5> 763
CoO—MEMLA_DQES MEM 70D MEM A DQS 5 MEM A DQS N<5> 63
CoO—MEMLA_DQS6 MEM 70D MEM A DQS 6 MEM A DQS P<6> .
CoO—MEMLA_DXS6 MEM 70D MEM A DQS 6 MEM A DQS N<6> .
O MEM A DQS7 MEM 70D MEM A_DQS_7 NVEM A DS P<7> 763
O MEM A_DOS7 MEM 70D MEM A_DQS_7 NVEM A DOS N<7> 763
O MEMEB QKO MEM 70D MEM O K MVEM B_CLK P<0> 722 24
O MEMB GKO MEM 70D MEM O K VEM B_CLK_N<O> 722 24
oMM EB QK MEM 70D MEM O K MEM B_CLK P<1> 72324
o MEMEB QK MEM 70D MEM O K MVEM B_CLK N<1> 723 24
O MEM B CIRI MEM 40S MEM CTRI MEM B CS L<1..0> 7 22 23 24
oMM B CIR MEM 40S MEM CTRI MEM B ODT<0> 7 22 23 24 63
O MEM B CKEQ MEM 40S MEM CMVD MEM B _CKE<1.. 0> 7 22 24
O MEM B CKE] MEM 40S MEM CMVD MEM B _CKE<3. . 2> .
oMM B OVDO MEM 40S MEM CMVD NVEM B_CAA<9. . 0> 7 22 24 63
O MEM B VD1 MEM 40S MEM CMVD VEM B_CAB<9. . 0> 7 23 24 63
CO—MEM B DQ BYTEQ MEM 40S MEM B_DATA_0 NVEM B_DQ<7. . 0> .
O MEM B DQ BYTE] MEM 40S MEM B_DATA_1 MEM B_DQ<15. . 8> 763
CO—MEM B DQ BYTE2 MEM 40S MEM B_DATA 2 VEM B DQ<23. . 16> 763
O MEM B DQ BYTES MEM 40S MEM B_DATA_3 NMVEM B_DQ<31. . 24> .
O MEM B DQ BYTE4 VEM 40S MEM B_DATA_4 NMVEM B_DQ<39. . 32> 723 63
CO—MEM B DQ BYTES MEM 40S MEM B_DATA 5 VEM B DQ<47. . 40> 63
O MEM B DQ BYTEG MEM 40S MEM B_DATA_6 NMVEM B_DQ<55. . 48> 763
O MEM B DQ BYTEZ MEM 40S MEM B_DATA_7 NMVEM B_DQ<63. . 56> 763
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B_DQS P<0> 763
CoO—MEMLB_DQS0 MEM 70D MEM B DQS 0 MEM B_DQS N<O> 63
O MEM B_DQSI MEM 70D MEM B DQS_1 VEM B DOS P<1> 763
o MEM B DCSI MEM 70D MEM B_DQS_1 MEM B_DOS N<1> 7 s
oMM B DQS2 MEM 70D MEM B_DQS_2 NVEM B_DQOS P<2> 763
O MEM B D2 MEM 70D MEM B DQS 2 VEM B_DQS_N<2> 7 63
CoO—MEMLB DQS3 MEM 70D MEM B DQS 3 MEM B_DQS P<3> 763
CoO—MEMLB DQS3 MEM 70D MEM B DQS 3 MEM B _DQS N<3> 63
O MEM B DOsa MEM 70D MEM B DQS 4 MEM B DQS P<4> 763
O MEM B DQs4 MEM 70D MEM B DQS 4 MEM B DOS N<4> 7 s
CoO—MEMLB DQES MEM 70D MEM B DQS 5 MEM B DQS P<5> 763
CoO—MEMLB DQSS MEM 70D MEM B DQS 5 MEM B _DQS N<5> 63
CoO—MEMLB DXS6 MEM 70D MEM B DQS 6 MEM B _DQS P<6> 7 23 63
CO—MEMB DXS6 MEM 70D MEM B DQS 6 MEM B _DQS N<6> .
oMM B DQS7 MEM 70D MEM B DQS 7 MEM B_DQS_P<7> 7 s
O MEM B DQS7 MEM 70D MEM B DQS 7 MEM B_DOS _N<7> 7 s
[ NVEM PUR PP1V2_S3 gz
[ MEM PVR PPOV6_S3_MEM VREFCA A 1o 10 20 21
[ MEM PVR PPOV6_S3_MEM VREFDOQ A 18 19 20 21
[ MEM PVR PPOV6_S3_MEM VREFCA B 18 10 22 23
[ MEM PVR PPOV6_S3_NMEM VREFDOQ B 16 10 22 23
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PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM 40S * =40 OHM SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE
MEM 50S * =50 OHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM _SE
NMEM 70D * =70 oM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM 73D * =73 oM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF =73_OHM DI FF
Spaci ng Rule Sets
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
NEM DATA2SELF * =2x_DI ELECTRI C ?
NEM DATAZOTHERVEM * =8x_DI ELECTRI C 2
NEM DQS2OWNDATA * =3x_DI ELECTRI C ?
MEM_CMVD2CVD * =3x_DI ELECTRI C ?
MEM CVD2CTRL * =3x_DI ELECTRI C ?
NEM CTRL2CTRL * =3x_DI ELECTRI C ?
MEM_CLK2CLK * =6x_DI ELECTRI C ?
NEM 20THERVEM * =4x_DI ELECTRI C ?
MEM_2PWR * =2x_DI ELECTRI C 10000
MEM_2GND * =2x_DI ELECTRI C 10000
MEM 20THER * =6x_DI ELECTRI C ?
Menory to Power Spacing
NET_SPACI NG TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_PHYS| CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
MEM_PVWR MEM_* * MEM_2PVR MEM_70D MEM_TERM MEM_73D
MEM_PVR * * DEFAULT MEM 40S MEM_TERM MEM 50S
Menory to GND Spaci ng
NET_SPACI NG TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
G\D MEM_* * MEM_2GND
Menory Bus Spaci ng Group Assi gnnments
NET_SPACI NG TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM A DQS_0 MEM_A _DATA O * VEM DQS2OANDATA MEM A DQS_0 * ] MEM_20THER
MEM A DQS_1 MEM A DATA 1 * MEM DQS2OWNDATA MEM A DQS_1 * * MEM 20THER
MEM A_DQS_2 MEM A_DATA 2 * MEM DQS2OMNDATA MEM A_DQS_2 * * MEM _20THER
MEM A_DQS_3 MEM A_DATA 3 * MEM DQS2OMNDATA MEM A_DQS_3 * * MEM _20THER
MEM A DQS_4 MEM A _DATA 4 * MEM DQS2OWNDATA MEM A DQS_4 * * MEM 20THER
MEM A DQS_5 MEM A _DATA 5 * MEM DQS2OWNDATA MEM A DQS_5 * * MEM 20THER
MEM A_DQS_6 MEM A_DATA 6 * MEM DQS2OMNDATA MEM A_DQS_6 * * MEM _20THER
MEM A DQS_7 MEM A _DATA 7 * MEM DQS2OWNDATA MEM A DQS_7 * * MEM 20THER
MEM B_DQS_0 MEM B_DATA O * MEM DQS2OMNDATA MEM B_DQS_0 * * MEM _20THER
MEM B _DQS_1 MEM B_DATA 1 * MEM DQS2OWNDATA MEM B _DQS_1 * * MEM 20THER
MEM B_DQS_2 MEM B_DATA 2 * MEM DQS2OMNDATA MEM B_DQS_2 * * MEM _20THER
MEM B_DQS_3 MEM B_DATA 3 * MEM DQS2OMNDATA MEM B_DQS_3 * * MEM _20THER
MEM B_DQS_4 MEM B_DATA 4 * MEM DQS2OWNDATA MEM B_DQS_4 * * MEM 20THER
MEM B_DQS_5 MEM B_DATA 5 * MEM DQS2OWNDATA MEM B_DQS_5 * * MEM 20THER
MEM B_DQS_6 MEM B_DATA 6 * MEM DQS2OMNDATA MEM B_DQS_6 * * MEM _20THER
MEM B_DQS_7 MEM B_DATA 7 * MEM DQS2OWNDATA MEM B_DQS_7 * * MEM 20THER
MEM_A_DATA 0O * * MEM_20THER
NET_SPACI NG TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NEM A DATA 1 N i NEM 2GTHER
VEM._DATA ¥ “SAME . VEM DATAZSELF MEM A _DATA 2 * -~ MEM 20THER NET_SPACI NG_TYPEL NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
MEM A_DATA 3 * * MEM 20THER MEM A_DATA 0 MEM *_DATA * * MEM 20THERVEM
MEM A_DATA 4 * * MEM 20THER MEM A_DATA 1 MEM *_DATA * * MEM 20THERVEM
MEM A_DATA 5 * * MEM 20THER MEM A_DATA 2 MEM *_DATA * * MEM 20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET MEM A _DATA 6 * * MEM 20THER MEM A _DATA 3 MEM * _DATA * * NEM 20THERVEM
MEM *_DATA * MEM * * NEM DATAZOTHERNEM MEM A_DATA 7 * * MEM 20THER MEM A_DATA 4 MEM *_DATA * * MEM 20THERVEM
NET_SPACI NG TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET MVEM B_DATA 0 - . VEM 20THER MEM.A_DATA S MVEM._DATA ¥ . NEM 2OTHERVEM
NEM OVD NEM OVD n VEML V2D MEM B_DATA 1 * * MEM 20THER MEM A_DATA 6 MEM *_DATA * * MEM 20THERVEM
NEM OVD NENLCTRL N JRp— MEM B_DATA 2 * * MEM 20THER MEM A_DATA 7 MEM *_DATA * * MEM 20THERVEM
NENLCTRL NENLCTRL n Rp— MEM B_DATA 3 * * MEM 20THER MEM B_DATA 0 MEM *_DATA * * MEM 20THERVEM
MEM B_DATA 4 * * MEM 20THER MEM B_DATA 1 MEM *_DATA * * MEM 20THERVEM
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET MEM B_DATA 5 * * MEM 20THER MEM B_DATA 2 MEM * _DATA * * NEM 20THERVEM
MEM _CLK MEM CLK * MEM_CLK2CLK MEM B_DATA 6 * * MEM _20THER MEM B_DATA 3 MEM *_DATA_* * MEM 20THERVEM
MEM B_DATA 7 * * MEM 20THER MEM B_DATA 4 MEM *_DATA * * MEM 20THERVEM
NET_SPACI NG TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET VEM CVD R R NEM 20THER NEM B DATA 5 NEM *_DATA + N o 2o e
NEM ® NEM ® - VEM 2OTRERVEM MEM CTRL - - MEM 20THER MEM B_DATA 6 MEM *_DATA * - VEM 20THERVEM
MEM_CLK * * MEM 20THER MEM B_DATA 7 MEM *_DATA * * MEM 20THERVEM
8 7 6 5
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Di spl ayPort Si gnal

NOTE: Di spl ayPort

Constraints

Physi cal / Spaci ng Constraints provided by Chipset or GPU page.

Thunder bol t / DP Net

Properties

Thunder bolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
TBT SPI 45S - =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
TBT SPI * =2x DI ELECTRI C ?

Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
TBTDP 80D * =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF =80 OHM DI FF
NET_SPACI NG_TYPEL1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT
TBTDP TX TBTDP TX * TBTDP TX2TX TBTDP TX2TX TOP BOTTOM =6x DI ELECTRI C ?
TBTDP RX TBTDP RX * TBTDP RX2RX TBTDP RX2RX TOP BOTTOM =6x DI ELECTRI C ?
TBTDP TX TBTDP RX * TBTDP TX2RX TBTDP TX2RX TOP BOTTOM =10x DI ELECTRI C ?
TBTDP RX TBTDP TX * TBTDP TX2RX TBTDP 20THERHS TOP BOTTOM =10x DI ELECTRI C ?
TBTDP TX *TX * TBTDP 20THERHS TBTDP 20THER TOP BOTTOM =6x DI ELECTRI C ?
TBTDP RX *TX * TBTDP 20THERHS
TBTDP TX * RX * TBTDP 20THERHS SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
TBTDP RX * RX * TBTDP 20THERHS TBTDP TX2TX * =4x DI ELECTRI C ?
TBTDP TX * * TBTDP 20THER TBTDP RX2RX * =4x DI ELECTRI C ?
TBTDP RX * * TBTDP 20THER TBTDP TX2RX * =6x DI ELECTRI C ?
TBTDP 20THERHS * =6x DI ELECTRI C ?
TBTDP 20THER * =4x DI ELECTRI C ?

NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

i - = IBIDP 80D IBIDP T TBT A R2D C P<1..0>
CO—feramn IBIDP 80D IBIDP T TBT A RPD C N<1..0>

[ — TEIDP 80D TEIDP T TBT A R2D P<1..0>

[ — IBIDP 80D TBIDP T TIBT A R2D N<1..0>
CO—e 1A M1 DP 80D DP T DP_TBTPA M._C P<1>
CO—e1amea M DP 80D DP T DP_TBTPA M. C N<1>
CoO—eimram DP 80D Dp T DP TBTPA M. C P<3>
[— K VY DP 80D Dp T DP _TBTPA M. C N<3>

[ — DP 80D P T DP TBTPA M. P<3..1:2>
[ — DP 80D DP T DP_TBTPA M. N<3..1:2>
[ — DP 80D P T DP A LSX M. P<1>

[ — oP 80D P T DP A LSX M. N<1>

[ — TBIDP 80D TBIDP BX TBT A D2R C P<1..0>

[ — TBIDP 80D IBTDP RX TBT A D2R C N<1..0>
CO—Ierama IBTDP 80D IBIDP RX TBT A D2R P<1>
CO—Ierame IBTDP 80D IBIDP RX TBT A D2R N<1>
CO—IEramm IBTDP 80D IBIDP RX TBT A D2R P<0>

O A IBIDP 80D TBTDP BX TBT A D2R N<O>
CO—Ieraaxs DP 80D DP_AUX DP_TBTPA AUXCH C P
CO—Ieraaxs DP 80D DP AL DP_TBTPA AUXCH C N
[— DP 80D DR _AUX DP_TBTPA AUXCH P

= DP 80D DR _AUX DP_TBTPA AUXCH N

[ — DP 80D DP AL DP_ A AUXCH DDC P
[— DP 80D DP AL DP_A_ AUXCH DDC N

[ — TBIDP 80D TBIDP BX TBT A D2R1_AUXDDC P

[ — TBIDP 80D TBIDP BX TBT A D2R1_AUXDDC N
CO—feremn IBIDP 80D IBIDP T TBT B R2D C P<1..0>
CO—feremn IBIDP 80D IBIDP T TBT B R2D C N<1..0>

[ — TEIDP 80D TEIDP T TBT B R2D P<1..0>
[ TEIDP 80D TEIDP T TBT B R2D N<1..0>
CO—>=iamam DP 80D DP T NC DP TBTPB M. CP<3..1: 2>
[ RV DP 80D Dp T NC DP TBTPB M. CN<3. .1:2>
[ — DP 80D P T DP TBTPB M. P<3..1:2>
(- DP 80D DP T DP_TBTPB M._N<3..1:2>
[ — oP 80D P T DP B LSX M. P<1>
(- DP 80D P T DP B LSX M. N<1>

[ — TBIDP 80D TBIDP BX TBT B D2R C P<1..0>
(— IBIDP 80D TBIDP BX TBT B D2R C N<1..0>
CoO—tEreme IEIDP 80D IBTDP RX TBT B D2R P<1..0>
CO—fEreme IBIDP 80D IBIDP RX TBT B D2R N<1..0>
CO—Iar e A DP 80D DP ALX NC DP TBTPB AUXCH CP
CO—Iereaxs DP 80D DP_AUX NC DP TBTPB AUXCH CN
[ — DP 80D DR _AUX DP_TBTPB AUXCH P

(- DP 80D DR _AUX DP_TBTPB_AUXCH N

[ — DP 80D DP_AUX DP B AUXCH DDC P

[ — DP 80D DP_AUX DP B AUXCH DDC N
(- IBIDP 80D TBIDP BX TBT B D2R1_AUXDDC P

[ — TBIDP 80D TBIDP BX TBT B D2R1_AUXDDC N
Thunderbolt |1 C Net Properties

NET TYPE

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

[ — DP 80D Dp T DP TBTSRC M. C P<3..0>
[ — DP 80D Dp T DP TBTSRC M. C N<3..0>
[— DP 80D DP_AUX DP_TBTSRC AUXCH C P

[ — DP 80D DP_AUX DP TBTSRC AUXCH C N
CO—ferseax IBT Sl 4 IBT SPL TBT SPI_CLK
CO—Ierse s IBT Sl 4 IBT SPL TBT SPI_MOSI
[CO—Iersel mMso IBT Sl 4 IBT SPL TBT SPI_M SO
CO—Iersecsi IBT SPI 4 IBT SPL TBT SPI_CS L

25 64

25 64

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in
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M Pl Interface Constraints

Camer a Net

Properties

PHYSI CAL_RULE_SET LAYER &L?A‘{{E%JTE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MPI 85D . CTES 85 CHVI DI FF 85 CHVI DI FF 85 CHVI DI FF 85 QM DI FF 85 QM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT
MPI 20THER . 4X DI ELECTRI C ? MPI 20THER TP BOTTOM 6X DI ELECTRI C
MPI 20K . 6X DI ELECTRI C ? MPI 20K TP BOTTOM 8X DI ELECTRI C
M PICLK 20THER . 7X DI ELECTRI C ? M PICLK 20THER TP BOTTOM 10X DI ELECTRI C

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

M Pl DATA * * M Pl 20THER
M Pl DATA CLK M PI * M Pl 2CLK
CLK M PI * * M Pl CLK 20THER

Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
S2 MEM 458 N =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE =STANDARD =STANDARD
S2 MEM 85D * 85 OHM DI FF =85 OHM DI FF =85 O-M DI FF =85 OHM DI FF =85 OHM DI FF =85 OHM DI FF
Spaci ng Rule Sets
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
S2 DATA2SELF * =2x_DI ELECTRI C ? S2 DATA2SELF TOP BOTTOM =4x DI ELECTRI C
S2 DQS2OWNDATA * =2x_DI ELECTRI C ? S2 DQS2OWNDATA TOP BOTTOM =4x DI ELECTRI C
S2_CNVD2CVD * =2x_DI ELECTRI C ? S2_CNVD2CVD TOP BOTTOM =4x DI ELECTRI C
S2 CMDRCTRL * =2x_DI ELECTRI C ? S2 CVDRCTRL TOP BOTTOM =4x DI ELECTRI C
S2 CTRL2CTRL * =2x_DI ELECTRI C ? S2 CTRL2CTRL TOP BOTTOM =4x DI ELECTRI C
S2 20THERVEM * =4x_DI ELECTRI C ? S2 20THERVEM TOP BOTTOM =6x DI ELECTRI C
S2MEM 2PVR * =2x_DI ELECTRI C ? S2MEM 2PVR TOP BOTTOM =4x DI ELECTRI C
S2MEM 2GND * =2x_DI ELECTRI C ? S2MEM 2GND TOP BOTTOM =4x DI ELECTRI C
S2MEM 20THER * =6x_DI ELECTRI C ? S2MEM 20THER TP BOTTOM =10x DI ELECTRI C
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
S2 MEM DATA* * * S2MEM 20THER S2_MEM _DQs1 S2 MEM DATAL * S2 DQS2OWNDATA
S2 MEM DQB* * * S2MEM 20THER S2_MEM_DQs0 S2 MEM DATAO * S2 DQS2OWNDATA
S2_MEM_CMVD * * S2MEM 20THER
S2_MEM CTRL * * S2MEM 20THER
S2_MEM CLK * * S2MEM 20THER
S2 MEM DATA* =! * S2 DATA2SELF .
= Ve oD = Ve oD ; p— Menory to Power Spacing
S2_NEM_ VD S2_NEM CTRL N Jp— NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
S2_MEM _CTRL S2_MEM _CTRL * S2 CTRL2CTRL S2_MEM PWR S2_MEML Y ’ SEMEM VR
S2_MEM * S2_MEM * * S2 20THERVEM S2_MEM PVR [ i PEFAT

Menmory to GND Spaci ng

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

GN\D

S2_MEM *

* S2MEM_2GND

NET TYPE
ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

[— MEM QK MEM 85D MEM QK MEM CAM CLK P
f— NEM QLK MEM 85D MEM QLK MEM CAM CLK N
[— NEM CNTL NEM 4 MNEM CTRI MEM CAM CKE

= NEM CNTL NEM 4 MNEM CTRI MEM CAM CS L

= NEM 4 MNEM CTRI MEM CAM QDT

= MEM QD NEM 4 MNEM CTRI MEM CAM CAS L
= MEM QD NEM 4 MNEM CTRI MEM CAM RAS L
(- MEM QD NEM 4 MEM OVD MEM CAM VE L

(- MEM CVD NEM 4 MEM CVD NVEM _CAM BA<0>

[ — NEM CND NEM 4! NEM CND NVEM CAM BA<1>
f— NEM VD NEM 4 NEM VD MEM CAM BA<2>
= MEM DQSO MEM 85D MEM DQSO MEM CAM DQS P<0>
(— MEM DQSO MEM 85D MEM DQSO MEM CAM DQS N<O0>
= NEM DOR1 NEM 85D NEM DOR1 MEM CAM DQS P<1>
= MEM DQS1 MEM 85D MEM DOS1 MEM CAM DQS N<1>
= MEM DATA O NEM 4 MEM DATAQ NVEM _CAM DVKO>
> NEM DATA 1 NEM 4 NEM DATAL MEM CAM DMk1>
[ NEM. NEM 4! NEM CND MEM CAM A<14..0>
[— MEM DATA 0 NEM 4 MEM DATAQ MEM CAM DQX7. . 0>
(- MEM DATA 1 NEM 4 MEM DATAL MEM CAM DO<15. . 8>
[CD—MELDatA M Pl 85D M Pl _DAT, M PI_DATA P
[CD—MELDatA M Pl 85D M Pl _DAT, M PI_DATA N

= MPI_85D M Pl DAT, M Pl _DATA_CONN P
= M Pl 85D M Pl _DAT, M PI_DATA CONN N
Eo—MeLax M Pl 85D QK MPI MPlI_CLK P
Co—MeLax M Pl 85D K MPI MPlI_CLK N

[ MPI_85D QK MPL M PI_CLK CONN P
[ MEPL_85D aK MPL MPI_CLK CONN N
[ MEM PUR PP1V35_CAM

[ NEM PUR PPOV675 CAM VREF
(S NEM PVR PPOV675 MEM CAM VREFCA
= NEM PVR PPOV675_MEM CAM VREFDQ
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PHYSI CAL_RULE_SET LAYER ARFOMBS™E | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOL DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 01m 01m
2TOL DI FFPAI R * =STANDARD 02m 01m =STANDARD 01m 01m

SMC SMBus Net Properties

NET TYPE

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

CO—susswososa MB 455 R 50! AR SMBUS SMC 0 SO SCL 37 40 60

 — YT 0 S0 spa MB 455 R 50! AR SMBUS SMC O_SO_SDA 37 40 60
CO—swus s sosa MB 455 R 50! AR SMBUS SMC 1 SO_SCL 14 32 37 40 43 44 64 69
CO—SMBUs sy 1 S0 soa MB 45S R 50! AR SMBUS _SMC 1_SO_SDA 14 32 37 40 43 44 64 69
CO—swussw 2 sisa MB 455 R 50! AR SMBUS SMC 2 S3 SCL 37 40 61 65
CO—swusswc2 sasma MB 455 R 50! AR SMBUS SMC 2 S3 SDA 37 40 61 65
CO—sausswea MB 455 R 50! AR SMBUS_SMC_3_SCL 36 37 40 44 64
CO—swusswa sma MB 455 R 50! AR SMBUS SMC 3 SDA 36 37 40 44 64
CO—swssws asa MB 455 R 50! AR SMBUS SMC 5 G3 SCL 37 40 48 50 64
CO—swusswcs casma MB 455 R 50! AR SMBUS SMC 5_G3_SDA 37 40 48 50 64

SMBus Charger Net Properties

NET TYPE

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

[CO—sese niesean CHGR CSI P 50
[ — ENSE DI EEPAIR 2TQ1 DIEEPAIR CHGR CSI N 50

[ — 2T DIEEPAIR CHGR CSI R P 50
(- 2T DIEEPAIR CHGR CSI R N 50

[ —S ENSE DI EEPAIR 2TQ1 DIEEPAIR CHGR CSO P 50
[— ENSE DI EEPAIR 2TQ1 DIEEPAIR CHGR CSO N 50
[ — 2T DIEEPAIR CHGR CSOR P 43 50
[ — 2T DIEEPAIR CHGR CSO R N 43 50
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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
SENSE 1TOL 45S * 1TOL DI FFPAI R =45 OHM SE =45 OHM SE =45 OHM SE =1TOL DI FFPAI R =1TOL DI FFPAI R
SENSE 1TOL P2MV * 1TOL DI FFPAI R 0 200 WM 0 100 MM =1TOlL DI FFPAI R =1TOlL DI FFPAI R =1TOL DI FFPAI R
THERM 1TOL 45S * 1TOL DI FFPAI R =45 OHM SE =45 OHM SE =45 OHM SE =1TOL DI FFPAI R =1TOL DI FFPAI R

SPKR DI FFPAI R * 1TOL DI FFPAI R 0 300 WM 0 100 MM =1TOlL DI FFPAI R =1TOlL DI FFPAI R =1TOL DI FFPAI R

SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET

SENSE . =2 1 SPACING 2 cPu cave @0 . @D P2
THERM . =2 1 sPACI NG 2 CPU VOCSENSE @0 . @D P2
AUDI O * =2 1 SPACI NG ?

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET

SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT an oLk PO E . @D P2

an . =STANDARD 2 an POl E* . @D P2
G\D SATA* * G\D P2MM
G\D use* * G\D P2MM
SPACI NG_RULE_SET LAYER LINE- TO LINE SPACING | WEI GHT

G\D LvDsS* * G\D P2MM

G\D P2MM * 0 20 W 10000
SB POVER CLK PCE * PWR P2MM

PWR P2MM * 0 20 W 10000
SB POVER SATA* - PWR P2MM
SB POVER SATA* - PWR P2MM

J11/J313 Specific Net Properties
RET TV

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

[ — ENSE DI EFPAIR THERM 1TQ1 4 THERM INLET THVSNS D1 P 2

[ — ENSE DI EEPAIR THERM 1TQ1 4 THERM INLET THVENS D1 N aa
[CD—SENSE DIEERAIR THERM 1TO1 4 THERM TBTTHVENS D2 R a4
[ — ENSE DI EFPAIR THERM 1TQ1 4 THERM TBTTHVENS D2 R N a4
[ — ENSE DI EFPAIR THERM 1TQ1 4 THERM TBTTHVENS D2 P
[CO—SEMSE DIEERAIR THERM 1TOL 4 THERM TBTTHVENS D2 N
[ — ENSE DI EFPAIR THERM 1TQ1 4 THERM TBT M.BBOT THVENS P aa
[— ENSE DI EEPAIR THERM 1TQ1 4 THERM TBT M.BBOT THVBNS N aa
[ — ENSE DI EFPAIR THERM 1TQ1 4 THERM M.BBOT _THVSNS D3 P
[— ENSE DI EFPAIR THERM 1TQ1 4 THERM M_BBOT_THVSNS D3 N
CO—SENsE DIEERAIR ENSE_1TO1 4! ENSE TBDTHVENS D2 P a4
[CO—SENSE DIEERAIR ENSE_1TO1 4! ENSE TBDTHVENS D2 N a4
[ —SENSE DIEERPAIR ENSE 17O 4! ENSE CPUTHVBNS D2 P a4
[— ENSE DI EEPAIR ENSE 1TQ1 4 ENSE CPUTHVENS D2 N aa
[CO—SENSE DIEERAIR ENSE 1701 P2MM ENSE CPUVCCI S0 _CS N
[ —SENSE DIEERAIR ENSE 1701 P2MM ENSE CPUVCCI GOS0 _CS P
CO—sassE nieeealR ENSE_1TQL P2Mv ENSE CPUVR | SNS1_P 42 52
[— ENSE DI EFPAIR ENSE 171 P2V ENSE CPUVR | SNS1_N 42 52
CO—SENsE DIEERAIR ENSE 17O 4! ENSE CPUVR | SNS2_P 42 52
[— ENSE DI EFPAIR ENSE 1TQ1 4 ENSE CPUVR | SNS2 N 42 52
[— ENSE 171 _P2MV ENSE CPUVR I SNS1 P R 42 a3
[— ENSE 17Ol P2V ENSE CPUVR I SNS1_N R 42 a3
[ — ENSE _1TQ1 4! ENSE . CPUWR ISUM R P a2
[ — ENSE _1TQ1 4! ENSE . CPUVR | SUM R N a2
(- ENSE DI FEPAI R ENSE 1TQ1 P2NM. ENSE . | SNS _CPUDDR P a2
[ — ENSE DI FEPAI R ENSE 1TQ1 P2NM. ENSE . | SNS CPUDDR N a2
[CO—SENSE DIEERAIR ENSE 17O 4! ENSE I SNS P3V3S5 N a2
CO—SENsE DIEERAIR ENSE_1TO1_ 4! ENSE | SNS_P3V3S5_P a2
[CO—SENSE DIEERAIR ENSE 1TO1_ 4! ENSE I SNS 3V3 SO P
[ —SENSE DIEERAIR ENSE 1TO1 4! ENSE I SNS 3V3 SO N
[CO—SENSE DIEERAIR ENSE 1TO1 4! ENSE | SNS CAMERA P a1
O —SENsE DIEERAIR ENSE 1TO1_ 4! ENSE | SNS CAMERA N a1
CO—sensE DieepAlR ENSE_1TO1_ 4! ENSE I SNS P3V3 SO N a1
[CO—SENSE DIEERAIR ENSE 1TO1 4! ENSE I SNS P3V3 SO P a1
[— ENSE DI EFPAIR ENSE 171 _P2MV ENSE I SNS 1V05 SO P 42 55
[— ENSE DI EFPAIR ENSE 17Ol P2V ENSE I SNS 1V05 SO0 N 42 55
[CO—SENSE DIEERAIR ENSE_1TO1_ 4! ENSE | SNS BMON GAIN P
(- ENSE DI FEPALR. ENSE _1TQ1 4! ENSE . I SNS BMON _GAI N N
[COD—SENSE DIEERAIR ENSE 1TO1 4! ENSE | SNS HS COVPUTI NG N 41 43
[CO—SENSE DIEERAIR ENSE 17O 4! ENSE | SNS HS COVPUTI NG P 41 43
[ — ENSE DI FEPAI R ENSE _1TQ1 4! ENSE . I SNS HS OTHER N a1
(- ENSE DI FEPAI R ENSE _1TQ1 4! ENSE . I SNS HS OTHER P a1
[COD—SENSE DIEERAIR ENSE 17O 4! ENSE ISNS 1V2 S3 N 41 53
CO—SENsE DIEERAIR ENSE 17O 4! ENSE ISNS 1V2 _S3 P 41 53
O —sese nierpalR ENSE 171 4 ENSE | SNS Al RPORT N a
[ — ENSE DI FEPAI R ENSE _1TQ1 4! ENSE . I SNS Al RPORT P a1
D —SEMSE DIEERAIR ENSE 17O 4! ENSE I SNS SSD N a1
[CO—SENSE DIEERAIR ENSE_1TO1_ 4! ENSE I SNS SSD P a1
[ — ENSE DI FEPALR ENSE 1TQ1 4 ENSE | SNS LCDBKLT N a1
[CO—SENSE DIEERPAIR ENSE_1TO1_ 4! ENSE I SNS LCDBKLT P a1
O —SENSE DIEERAIR ENSE 17O 4! ENSE | SNS_PANEL_N a3
O —SENSE DIEERAIR ENSE_1TO1_ 4! ENSE I SNS PANEL P a3
0 ENSE DI EEPAIR ENSE 1TQ1 4 ENSE ISNS HS GAIN N 43 aa
0 ENSE DI EFPAIR ENSE 1TQ1 4 ENSE ISNS HS GAIN P 43 44
[— AUD DI FE 1TQL DIEEPAIR Wsie) SPKRAMP | NR P 47 61 65
CoO—Awore 1TOL DIFEPAIR W el SPKRAMP_| NR N 47 61 65
[ — 1TOl DIEEPAIR W he) MAX98300 R P a7
(- 1TOl DIEEPAIR W he) MAX98300 R N a7
[— PKR_QUT PKR DI FEPALR. W el SPKRAMP_ROUT P 47 64
[— PKR_QUT PKR DI FEPALR. W el SPKRAMP_ROUT N 47 64
[— B_PONER PP3V3 S5 8 11 13 15
= p—— PP3V3 SO

e D GN\D
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PHYSI CAL_RULE_SET LAYER é)IQLLOA\/VEmR? E 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
SD 45SE * =45 OHM SE =45 OHM SE =45 OHM SE =45 OHM SE
SD Card Net Properties
NET TYP}

ELECTRI CAL CONSTRAI NT SET PHYSI CAL SPACI NG

) SDDAT D asse SDCONN_DATA<O. . 3> 2 2
—— sna K D asse SDCONN_CLK 33 34
[ D asse SDCONN_ WP 33 34
[ D asse SDCONN_CMVD 33 34
= 0 45SE SDOONN_DETECT L a3 as
[ D asse = SD SPI_CLK 34
[ D asse = SDSPI_CS L 3
[ D asse = SD sPI_MoSI 3
[ D asse = SD SPI_M SO 34
= QK 2sma SDSCLK _CLK 25M X1

[ QK 2sma SDCLK_CLK25M X2 R 34 69
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