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5 DEBUG LEDS or_ms 53 AUDI O CODEC/ REGULATORS o7_ms
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6 Power Connectors/ Al i ases ol i W] 54 *  AUDI O HEADPHONE ANP s
- 7
7 Hol es/ PD parts g 55 *  AUDI O LEFT SPKR AMNP s
8 ° Unused Signal Aliases o 56 * AUDI O RIGHT SPKR AMP oms
9 ° signal Aliases o inres 57 ®  AUDIO Jack, Mkey, CHS Switch s
10 * CPU DM / PEG FDI / RSVD oims 58 *  Audi o: Spkr/Mc Conn. s
11 " CPU CLOCK/ M ST JTAG o 59 *  AUDI O Det ect s/ Groundi ng oms
12 ¥ CPU DDR3 | NTERFACES o 60 * AUDI O Speaker 1D o
- T
13 °  CPU POVER o 61 * _ PM Regul ator Enabl es o _inres
=
14 CPU_GROUNDS o 62 " PM Power Good o _intes
15 *  STRAPS, PULL UPS, PULL DOWNS FOR PCH AND CPU o 63 " VReg CPU Corel AXG Cnt o
16 01/ 19/ 2012 72 01/ 19/ 2012
16 CPU NON- GFX DECOUPLI NG or_ms 64 VReg CPU Core Phases o7_ms
17 " GFX DECOUPLI NG & PCH PWR ALl AS s 65 " VReg CPU AXG Phases s
18 " PCH SATA/ PCl E/ CLK/ LPC/ SPI s 66 " VReg CPU PCH 1.05V SO s
19 01/ 19/ 2012 75 01/ 19/ 2012
19 PCH DM / FDI / GRAPHI CS or_ms 67 VReg CPU VccSA SO o7_ms
20 01/ 19/ 2012 76 01/ 19/ 2012
20 PCH PCI / USB o7 ms 68 VReg 3.3V S5/5V S4 o7 ms
21 01/ 19/ 2012 77 01/ 19/ 2012
21 PCH M SC or_ms 69 VReg VDDQ and 1.8V SO o7_ms
22 01/ 19/ 2012 78 01/ 19/ 2012
22 PCH POAER or_ms 70 VReg G3Hot o7_ms
23 01/ 19/ 2012 79 01/ 19/ 2012
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24 01/ 19/ 2012 91 01/ 19/ 2012
24 PCH DECOUPLI NG o7_me 72 I nt ernal DP Support or_me
25 0171972012 52 = 0171972012
25 CPU and PCH XDP o7 s 73 I nternal DP MJUXi ng o7 ms
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41 Canera Control |l er Support o oae il 89 " TBT/DP Constraints s
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:
47 *  SPl and Debug Connect or s
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Schematic / PCB #' s
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
051-9179 1 SCH, M_B, K70I SCH CRI TI CAL
820- 3172 1 PCBF, M_B, K70I PCB CRI TI CAL
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System Bl ock di agram can be found on Ki snet

PATH: Kisnet > K70/72 > Bl ock Di agranms > K70 Bl ock Di agram
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Suppl y Modul e
AC/ DC

PP12V_ACDC /O PP12V_G3H
Reg @M 12V |

PP12V_S0_FET

':: PP12V_S5
u7800
Regul at or
Vi n
en H Reg GoH P%LA'L*G;HNC‘ RIG, BT

PP5V_SO0_FET

U7600
Regul at or
Vi n
en ss Lo ss 5V PPSV_S5_LDO SMC AVr ef
rReg S5 3. 3V PP3V3_s5 Bootrom PCH
PP3V3_S4_AP_FET A r Port
PP3VS_ENET Et her net
PP3V3_S0_SSD PPSSD_S0
_So_ () 2 ssD
PP3V3_S0 Audi 0, LCD, PCH, Canera
PP3VS_TBTLC Thunder bol t
PP3V37$075V\LSD7P\/‘RSD card
en s Reg 4 5V RSy S USB ports
1
PPSV_S0 Audi o, PCH, Canera
i : PPHDD_S0 HDD
u7700
Regul at or
Vi n
PPVDDQ_S3_DDR
en s reg s3 VDDQ PPVDDQ S5 @ SO DI Mvs
1
PP1V5_S0 Audi o, cPU
oo s3 VTT PPDDRVTT_S3 S0- DI MVs
en so Lo so VIT PPDDRVTT_SO SO DI MVB
Loads
Thunder bol t
u7750
Regul at or
Vi n
en so  Rreg so 1.8V PP1VE_S0_REG CPU PLL

U7100
Regul at or
Vi n
en s reg so Core PPGPUCORE._SO cPU
Reg SO AXG PPCPUAXG_S0 CPU
U7400
Regul at or
Vi n
en s reg so Vccl O PPLV0S_S0_REG CPU, PCH
-
PP1VOS_TBTLC Thunder bol t
"
PP1V05_TBTA O Thunder bol t
U7500
Regul at or
Vi n
en so  Reg s0 VCCSA PPVECSASOREG  cpy
Loads
Fan

I nternal display
Speaker anps

SYNC MASTER=D/1 | NTEG

SYNC DATE=N A A

TTTLE

Power
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BOM Vari ant s

BOM NUVMBER BOM NAMVE BOM OPTI ONS
639- 2676 PCBA, MLB, D7I D7_COMMON, CPU: 4C_2P9GHZ_GFX2C, EEEE: DPCB
085- 3567 PCBA, MLB, DEV, D7I DEVELOPMENT, D7_DEVEL, SSD: Y

Bar Code Labels / EEEE #' s

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR('S) | CRI TI CAL BOM OPTI ON
825-7122] 1 | MuB LABEL, 48. 0X4. 8 EEEE_DPQ6 CRI TI CAL | EEEE: DP(6
BOM G oups
BOM GROUP BOM OPTI ONS
D7_COMVON COVMON, ALTERNATE, D7_COMVONL, D7_COMMON2, D7_PROGPARTS
D7_COMVONL XDP, RSMRST: SMC, SPEAKERI D, TBTHV: P12V
D7_COMVON2 SNS_CPUCORE: 3PHASE, CPUCOREDRV: | SL6612, | G Y, SNS_VDDQS3_DDR: Y

D7_PROGPARTS

SMC: PROG, BOOTROM PROG, T29ROM PROG, Cl VROM PROG, CAVMROM PROG

D7_DEVEL

XDP_CONN, LPCPLUS, VREFMRGN: EXT, BKLT_PWV DEVEL _SENSORS, DEVEL_AUDI O

DEVEL_SENSORS

TEMPSNSDEV

D7_PRODUCTI ON

VREFMRGN: N, SSD: N

CPUs

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
33754189 1 | ve. qsal, Es2, Ko, 2. 4G 65W 2+2, 0.9, 3M LGA CPU CRI TI CAL | CPU: 2C_2P4GHZ_GFX2C
33754258 1 | ve oou8, @S, E1. 2. 9G 65W 442, 1. 10, 6M LGA CPU CRI TI CAL | CPU: 4C_2P9GHZ_GFX2C
Modul e Parts

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
33754277 1 | 1c panTHER Pa T, €1, SLICT, PRQ BD82277 u1800 CRI Tl CAL
33851047 1 | ic 7er cr4c Est, 288 FoBGA 12X12M4 u3600 CRI TI CAL
34350592| 1 | IC BOVG7766, ENET&SD, a0, 8X8 U3900 CRI TI CAL
Programmabl e Parts

PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM CPTI ON

34183493 | 1 | I C, CR V24.2, D7/ D71 U3690 CRITI CAL | T29ROM PROG
33550865 | 1 | IC EEPROM SERI AL, 8KB, M.P8 U3690 CRITICAL | T29ROM BLANK
33550807 | 1 | 1GSPI SR oM FLASH 64nBT, 8SOP, FifsE=1 U5110 CRITI CAL | BOOTROM BLANK
34153507 | 1 | 1 EFI, PROTO 1, D7/ D7 u5110 CRI TI CAL | BOOTROM PROG
33550862 | 1 | 1cseriAL FLAsH 2veiT, 2.7V, ReV F U3990 CRITI CAL | Cl VROM BLANK
34153487 | 1 | ic prRvD, ENET SPI RO PROTO, D7/ D71/ 04 u3990 CRITIcAL | Cl VROM PROG
33gs1008 | 1 | 1 C, SMC12_A3, BLANK, D7 U4900 CRI TI CAL | SMC: BLANK
34153485 | 1 | ic svo exTERNAL- PROTO 1, V2. 1494, AC, D71 U4900 CRITI CAL | SMC: PROG
34153506 | 1 | I1C CAVERA FLASH, D7/ D71/ D8 u4202 CRI TI CAL | CAMROM PROG
33550852 | 1 | I C, FLASH, SPI, 1MBI T, 3V3 u4202 CRI TI CAL | CAMROM BLANK

Add * D7_PRODUCTI ON' at RevA rel ease

ad POR was 2C CPU

Tenporary until a better 4C GI2 part is pulled

Al ternate: 335S0812

Al t er nat e: 33550854

Al t er nat es

PART NUMBER ék‘%R{\\‘LAL;\I'/EEEO? BOM OPTI ON REF DES COWENTS:
37750107 | 377S0126 ALL USB di odes
15730055 15750058 ALL Enet nmgnetics
37651081 | 376S0975 ALL P/ NCh dual FET]
34153486 | 34153487 ALL C 1V ROM ALT
12850298 | 12850293 ALL 330 UF AL POLY]
15550578 | 15550367 ALL 1200HM EM BEA
13850681 13850638 ALL Taiyo 10uf 805 alt
37750124 37750057 ALL TVS
CPU Socket
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM COPTI ON
51150073 1 | SOCKET, MOLEX, LGAL156, CPU- LF uU1000 CRI Tl CAL

CPU Socket Alternates

PART NUMBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:

PART NUMBER
51150071 51150073 ALL TYCO SOCKET
51150072 51150073 ALL FOXCONN SOCKET

SYNC. DATE=N A

BOM Confi gurati on

SYNC MASTER=D/1 | NTEG
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S5 Led

s =PP3V3 S5_LED
R501
1K
5%
1/16W
MF- LF
2402
&l TS PLUGGED IN

T\?’.ﬁﬁ%ﬁ TR

“a GREEN- 3, 6MCD
« | 2.0XL. 25MM SM

ALL_SYS PWRGD Led
s =PP3V3 S4 LlElDRK502

L OORE VOLTAGES ON R

A SILK PART=2  CR| T| CAL

7wLEDS02

11

s GREEN- 3. 6MCD
2. 0X1. 25MF SM

LOORE vaLTAGES v

3
CRITI CAL
602
2N7002DW X- G
SOT- 363

LT

ALL SYS PWRGD 5\ G

62 4

GPU GOOD Led
¢ s _=PP3V3 SO LED
‘R503
1K
/6w
- L|
2402
GPU PRESENT R
A S| LK_PART=3

SWLED503  Tion

g GREEN- 3. 6MCD
2. 0X1. 25MVi SM

1

K
o-GPU_PRESENT DRAI N

6

F 02
') Tgepwxc

CRI Tl CAL TEiS
% e's
at

%EIDhl:?i gHeGD{ gatdr | Ha
chi pset has enumera

VI DEO ON Led

s s =PP3V3 SO LED

‘R504

5%
1/ 16W
MF- LF
2402

4LCD SHOULD ON R

CRI TI CAL
A SILK_PART=4
w“LED504
Z\GRE

EN- 3. 6MCD
«  2.0XL. 25MM'SM

1

VIDEO ON L o &

SYNC VMASTER=D/ M_B

o DEBUG LEDS

SYNC DATE=01/19/201
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7

5

MLB to AC-DC Suppl enmental Signal Connector
SI LK_BART=pw Si g
J601
53780- 8606
NERT- SM
R606 : 69 67 66 63 62 6 _=PP3V3 SO VRD
o coomPYR BTN . 1/\/%\12 PWR BTN R ; o
5% o
00 : %/F.lg‘é" 2 00 o SNS ACDC N alg 11R(§3K01
TUF 6.8V-100PF 45 5, gy SNS ACDC P alg 0%
10% 402 1/16W
2 o 6 BURSTMODE EN L 516 i
402 1 a6 6 @_SNC ACDC | D 6 o 2402
= = 5 146 s_SMC_ACDC 1D
M.B to AC-DC Connect or
CRI TI CAL
J600
43650- 0603
F-RT-TH
o 1
o2 PP12V_GBH ACDC
o l
(e}
o2 ) EMC EMC
o 6 T J600. 6: 3nm| J600. 7: 3nm| J600. 8: 3nm
1C601 1.C602 10603
—— 10UF —— 1000PF —— 1000PF
— 10% 5% 5%
2 2n 2 {0 coe 2 {0 o
305 202 P
&3 Rails 1
Al ways on: Keeps the PCH RTC alive =
PP3V3 G3 — PP3V3 GBH RTC 22 26 .
Ve TaGeSs S — =PP3V3 & PCH o 10 S4 Rails
NET_SPACH NG_TYPE=POAER — Enabl ed when system has AC and is in run or sleep
M N_LI NE W DTH=0. 6MV
M RS, 2 opEVSs — pesy 4 G
- —BASES =PP5V_S4 REG VDDQ S3
G3H Rai l's PP5V_S4 FET PS5V SO
sS4 MEMRESET
s _PP12V_ACDC — _PP12V_GBH ACDC s 'S4 PVRCTL
VAKE_BASESTRUE [_=_=pp12v a3t sns R a0 S4_UsB
S4 _CAMVERA
s _PP12V_G3H PP12V_GBH SNS a0
MAKE_BASE=TRUE l = -PP12v GBH REG 3v42_G3H 0
=PP12V_G3H FET P12V S5 0 s _PP3V3 S4 PP3V3 S4 FET
—  =PP12V _G3H FET P12V SO n MAKE_BASESTRUE sS4 FET ENET
- S4 _PWRCTL
s _PP3VA2_G3H — _PP3V42 G3H REG 70 sS4 ALS
NAKE_BASESTRUE =PP3V3 G3H BT 5 s4 AP
PP3V3 G3H SMC 45 as sS4 LED
=PP3V3 RTC D 2 sS4 MEMRESET
PPVI N G3H SMCVREE 6 sS4 PCH
=PP3V3 GBH SMC USBMUX " sS4 PM
S5 Rails S4_SDCARD
Enabl ed when system has AC and is in S5 S4_SMC
S4 SMBUS SMC 2
s _PP12V S5 —  PPI12V S5 FET 20 S4 TBT
MAKE_BASESTRUE PP12V_S5 REG P3V3P5V S5 o 54 TEBTAPVRSW
P12V S5 REG VI s3 5 S4 TBTBPVRSW
=PP12V S5 PWRCTL o1 62 71 S4 USB HUB
— _=PPHV_SW TBTAPVRSW s S4 VREFMRGN
=PPHV_SW TBTBPVWRSW. 6 S4 CAMERA
—  =PPI2V S5 SNS a0
o FI\EI?EVB%&TRUE PPSV S5 LDO °8 S3 Rails
- =PPSV S5 PWRCTI 68 71 Enabl ed when systemis in run or sleep
=PP5V_S5_PCH 2
s _PP3V3 ENET — PP3V3 ENET FET
s _PP3V3 S5 — PP3V3 S5 REG o ST =PP3V3 ENET PHY
MAKE_BASE=TRUE —  —PP3V3 S5 LDO P1V05 S5 PP3V3 ENET SYSCLK
PP3V3 S5 FET P3V3 S4 n =PPVDDI O ENET_CLK
=PP3V3_S5_FET P3V3 SO n
| — =PP3V3 S5 PWRCTL p—
= _pP3v3 S5 VRD o o ss _PPVDDO S3 — PPVDDOQ S3 REG
= _rravz 55 LD VAKE_BASESTRUE =PPVDDQ S3 FET VDDQ SO
- — s
| — =PP3V3 S5 LPCPLUS e PPVDDQ S3 LDO DDRVIT
— -PP3V3 S5 PCH 19 2 26 EEVIDQ 83 SNS DR R
| — =PP3v3 S5 PCH STRAPS 1 = =PPVDDO 53 VONS
| — =PP3V3 S5 PCH VCC DSW 22 24
=PP3V3 S5 PCH VCC SPI 22 24
PP3V3 S5 PCH VOCSUS HDA 5 4 v PEVODQ) 53 DOR PPVDDO 53 SNS DDR
—— =PP3V3 S5 PCH VCCSUS USB ;2 - =PPVDDQ S3 DDR VREF
PP3V3_S5_ROM a7
, — =PP3V3 S5 SENSE a9 =
PP3V3 S5 SMC 6 — =PPVDDQ S3 MEMRESET
=PP3V3 S5 USBMUX 43 aa
=PP3V3 S5 XDP 2
s _PPDDRVIT_S3 PPDDRVTT_S3_LDO
MAKE_BASE=TRUE

=PPDDRVTT S3 VREFCA

36 75 76

SO Rails

Enabl ed when systemis in run

ss _PP12V_SO — PP12V SO FET
MAKE_BASESTRUE —  =PP12V SO REG CPUCORE SO
—— =PP12V SO REG VCCSA SO
—— =PP12V SO REG P1V05 SO
— =PP12V SO AUDI O SPKRAMP
— =PP12V SO BKLT
— =PP12V SO FAN
— =PP12V SO LCD
45 _PPHDD — _PPHDD SO_SNS
MAKE_BASE=TRUE —  =PP5V SO FET P5V HDD
ss_PP5V_S0_HDD — PP5V_S0_HDD FET
MAKE_BASE=TRUE f— —PP5V SO SATA
ss_PP5V_SO — PP5V SO FET
MAKE_BASESTRUE — =PP5V SO REG CPUCORE SO
— =PP5V_SO_REG VCCSA SO
— =PP5V SO REG P1V05 SO
— =PP5V SO REG GPU P1V05 SO
— =PP5V_S0_REG P1V8_S0
— =PP5V SO REG GPUCORE SO
— =PP5V SO REG GPU VDDOQ SO
— =PP5V_S0_VRD
— =PP5V SO AUDIO
— =PP5V SO CAMERA
— =PP5V SO I SENSE
— =PP5V_ S0 LPCPLUS
— =PP5V_S0 PCH
— =PP5V_SO BKLT
— =PPHDD SO SNS R

88

_PP1v8_S0
NAKE_BASE=TRUE

PP3V3_S0_FET

PP3V3_S0 —
MAKE_BASE=TRUE - _

- — =PP3Vv3 SO P3V3TBTFET
— =PP3V3 SO PWRCTL
— =PP3V3 SO VRD
— =PP3V3 SO AUDIO
— =PP3V3 SO AUDIODIG
— =PP3v3 SO BT
— =PP3V3 SO CAMERA
— =PP3V3 SO DP
— =PP3V3 SO ENET
— =PP3V3 SO FAN
— =PP3V3_S0_| NTDPMUX
— =PP3V3 SO LED
— =PP3V3 SO LED SATA
— =PP3V3 SO PCH
— =PP3V3 SO PCH GPIO
— =PP3V3 SO PCH PM
— =PP3V3 SO PCH STRAPS
— =PP3V3 S0 PCH VCC
— =PP3V3 S0 PCH VCC ADAC
— =PP3V3 SO PCH VCC GPIO
— =PP3V3 SO PCH VCC HVCMOS
— =PP3V3 SO_PCH VCC PCl
— =PP3V3 SO RSTBUF
— =PP3V3 SO SDCARD
— =PP3V3 SO SENSE
— =PP3V3 SO SMBUS
— =PP3V3 SO SMBUS SMC O
— =PP3V3 SO SMBUS SMC 1
— =PP3V3 SO SMBUS SMC 3
— =PP3V3 SO SMC
E— =PP3V3 SO TBTPWRCTL
— =PP3v3 SO BKLT VDDI O
— =PPSPD SO MEM A
— =PPSPD SO MEM B

PP3V3_SO0_SSD
VAKE_BASE=TRUE

PP3V3 SO SSD FET
=PPSSD SO _SNS R
PPSSD _SO_SNS
=PP3V3 SO0 SSD
=PP3V3 SO SATAMUX

PPSSD_SO
NAKE_BASE=TRUE

PP1 PP1V8_SO0_REG

=PP1V8 SO CAMERA

=PP1V8 SO CPU PLL
=PP1V8_S0_PCH

=PP1V8 SO PCH VCC DFTERM
=PP1V8 SO PCH VCC VRM
=PPVDDI O SO SBCLK

=PP1V8 SO GPUVI D

=PP1V8 SO ENET

IIIIIIIIIIIIIIIIIIIIIII ITITITI

s _PPLV5 SO

PP1V5 SO FET

& MAKE_BASE=TRUE

=PP1V5_S0_CPU MEM

=PP1V5 SO AUD DI G

=PP1V5_ S0 _SENSE

PPDDRVTT SO _LDO

=PPDDRVTT_SO_CLAMP

=PPDDRVTT_ SO _NMEM A

ss _PPDDRVIT SO
55 56 MAKE_BASE=TRUE
7
52
7
e a5 _PPI F MEM A S

71 VAKE_BASE=TRUE

=PPDDRVTT SO _MEM B

PPDDRVREF DQ MEM A

=PPDDRVREF_DQ MEM A

ss _PPDDRVREF _CA MEM A S
MAKE_BASE=TRUE

s _PPDDRVREFE
66 MAKE_BASE=TI

MEM B_S:

PPDDRVREF CA MEM A

=PPDDRVREF _CA MEM A

PPDDRVREF DQ MEM B

=PPDDRVREF_DQ MEM B

ss _PPDDRVRI M

oY

PPDDRVREF_CA MEM B

NAKE_BASE=TRUE

53 60

86 _PP1V0O5 SO

BN

=PPDDRVREF _CA MEM B

PP1V05 SO REG

a9 VAKE_BASE=TRUE

a7

=PP1V05 SO DP

=PP1V05 S0 P1VOS5TBTFET

=PP1V05 S0 PCH

=PP1V05 S0 _PCH VCC ADPLL

=PP1V05_ S0 PCH VCC ASW

=PP1V05 SO0 PCH VCC CORE

=PP1V05 S0 PCH VCC DM

=PP1V05_S0_PCH VCC DI FECLK

6 62 63 66 67 69

40 53 55 56 59

57

33

III III III III If III III If III III I III III III III I

=PP1V05 S0 PCH VCC SSC

=PP1V05_ S0 PCH VCCI O DM

=pp1 PCH_V( PCIE
=PP1V05_ SO PCH VCCI O SATA

=PP1V05_ S0 PCH VCCl O USB
=PP1V05 SO0 PCH V _PRCC | O

=PPVCCI O SO CPU

=PPVCCI O SO _SMC

9 48 72 74
-1 a7 _PPVOORE
NAKE_BASE=TRUE

—

=PPVCCI O SO XDP

PPCPUCORE SO_REG

=PPVCORE SO CPU

87 _PPVAXG SO

PPCPUAXG SO0 REG

VAKE_BASE=TRUE

PPVCCSA SO

=PPVAXG S0 _CPU

PPVCCSA SO REG

86
15 MAKE_BASE=TRUE

Thunder bol t Rai

Enabl ed when Thunder bol t
ss _PP3V3 TBTLC

=PPVCCSA SO CPU

I's (S0)
cable is plugged in

=PP3Vv3 TBTLC FET

26 MAKE_BASE=TRUE

=PP3Vv3 TBT PCH GPI O

s _PP1V0O5 TBTLC

=PP3Vv3 TBTLC RTR

=PPVDDI O TBT CLK

=PP1V05 TBTLC FET

a8 VAKE_BASE=TRUE

PP1V05_TBTCI O
NAKE_BASE=TRUE

=PP1V05 TBTLC RTR

=PP1V05 TBTCI O FET

=PP1V05_TBTCI O RTR

22

22

22

18

18

22

22

13

16

13

Gr ound/ Conmon
GN\D
MAKE_BASE=TRUE

16 63
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8 7 5 4
CPU Heat si nk W RELESS CARD MIrG HOLES
4nm Pl ated Hol es (998- 0850) 998- 4560 (Pl ated holes, 2.3mminner dianeter, 4.3mm pad)
zH0700  zHO701  zHO702  zHO703
8P5R5-NSP  8P5R5- NSP 8P5R5- NSP 8P5R5- NSP AL |
1 1 1 1 iﬁﬁ
: : 5P5R2P3- 4P3B- NSP 5P5R2P3- 4P3B- NSP D
I —O ’——O
Rear Cover
998- 4559 (Pl ated holes, 4mminner di aneter, 8nm pad)
| L, | L | L
TI,
7POR4PO- 8POB- NSP 7POR4PO- 8POB- NSP . HO716
—10 ’_;Q 7PORAFO- BPOEF NS 7PORAPO- 8POB- NSP |
USB Can hol es B
998- 3975 (Plated slot holes, 1.10mm x 0.45nm)
20730 2Ho73
SL- 1. 1X0. 45- 1. 4X0. 75 SL-1.1X0. 45-1. 4X0. 75
SSD STANDOFF
APN:. 860- 1461
SSD: Y
CRI Tl CAL
NUTO713
STDOFF- 4. 5002. 21 D- 5. 6H SM
1
SYNC MASTER=D/1 | NTEG SYNC DATE:N/A A
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8

5

2

CPU Reserved

10 _TP_CPU RSVD<16..1>

10 TP _CPU RSVD<46..19>

82 10 _CPU CFG<15..12>

CPU Menory

12_TP_MEM A DQ CB<7..0>

NC_CPU _RSVD<16
VAKE_BASE=TRUE

NC CPU RSVD<46. . 19>
VAKE_BASE=TRUE
TP _CPU CFG<15. . 12>

L. 1>
NO_TEST=TRUE

NO_TEST=TRUE

PCH d ocks

18 _TP_PCIE CLKI00M PEAN

VAKE_BASE=TRUE

12_TP_MEM A DQS N<8>

12_TP_MEM A DOS P<8>

12_TP_MEM B DQ CB<7..0>

M A <7..0>
MAKE_BASE=TRUE  NO_TEST=TRUE
NC MEM A N<8>
MAKE_BASE=TRUE  NO_TEST=TRUE
NC MEM A P<8>
MAKE_BASE=TRUE  NO_TEST=TRUE

NC MEM B DQ CB<7..0>

12_TP_MEM B DQS N<8>

MAKE_BASE=TRUE  NO_TEST=TRUE
NC MEM B

12_TP_MEM B DOS P<8>

N<8>
MAKE_BASE=TRUE  NO_TEST=TRUE

79 12_MEM A CLK N<2..3>

79 12_MEM A CLK P<2..3>

70 12_MEM A CS L<2..3>

NC MEM B DOSP<8> _______
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM A CLKN<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM A CLKP<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM A CS L<2..3>

70 12_MEM A CKE<2..3>

MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM A CKE<2..3>

79 12_MEM B CLK N<2..3>
79 12_MEM B CLK P<2..3>
79 12_MEM B CS L<2..3>
70 12_MEM B CKE<2..3>

70 12_MEM A ODT<2..3>

70 12_MEM B ODT<2. . 3>

3
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC MEM B _CLKN<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B _CLKP<2. . 3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B CS L<2..3>
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC MEM B _CKE<2..3>
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC MEM A ODT<2..3>
MAKE_BASE=TRUE  NO_TEST=TRUE
NC MEM B ODT<2. . 3>
MAKE_BASE=TRUE  NO_TEST=TRUE

PCH USB

20 _USB_PCH 4 N B, 4 N

-_ MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB_PCH 4_P — B 4 P

-_ MAKE_BASE=TRUE NO_TEST=TRUE
20 USB PCH 5 N — NC USB PCH 5 N

_ MAKE_BASE=TRUE NO_TEST=TRUE
20 USB PCH 5 P — NCUSB PCH5 P

_ MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 6 N — NC USB PCH 6 N

- MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 6 P — NC USB PCH 6 P

- MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 11 N — NC USB PCH 11 N

_ MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 11 P — NC USB PCH 11 P

_ MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 12 N — NC USB PCH 12 N

-_ MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 12 P — NC USB PCH 12 P

- MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 13 N — NC USB PCH 13 N

_ MAKE_BASE=TRUE NO_TEST=TRUE
20 _USB PCH 13 P — NC USB PCH 13 P

_ MAKE_BASE=TRUE NO_TEST=TRUE

PCH PLL

22 _PP1VO5_S0_PCH VCCAPLLDM 2

AV

22 _PP1VO5 SO PCH VCCAPLL EXP

PP1
MAKE_BASE=TRUE

22 _PP1VO5 SO PCH VCCAPLL SATA

VAKE_BASE=TRUE

VAKE_BASE=TRUE

— NC PP1VO5 SO PCH VCCAPLL SATA
— NO_TEST=TRUE

18 _TP_PCIE CLK100M PEAP

21 TP E M PEGN

21 TP _PCIE CLKI100M PE6P

NC PCl E_CLK100M PEAN
MAKE_BASE=TRUE  NO_TEST=TRUE

NC PCl E_CLK100M PE4P
MAKE_BASE=TRUE  NO_TEST=TRUE

E M PEGN
MAKE_BASE=TRUE  NO_TEST=

NC PCl E CLK100M PEGP

RUE

21 TP _PCIE CLKI00M PE7N

21 TP _PCIE CLKI100M PE7P

10 TP _PE TX N<3..0>

10 _TP_PE TX P<3..0>

10 TP _PE RX N<3..0>

10 _TP_PE RX P<3..0>

15 _DM M DBUS CLK100M N

15 _DM M DBUS CLK100M P

18 _TP_CLKOUT PEG A N

18 _TP_CLKOUT PEG A P

18 _TP_PCH CLKOUT DPN

18 _TP_PCH CLKOUT DPP

18 _PCH CLK25M XTALOQUT

18 TP_PCH GPI 064 CLKOUTFLEXC NC_PCH GP| 064 CLKOQUTFLEXO0
18 TP_PCH GPI 065_CLKOUTFLEX1 NC_PCH GPl 065 CLKOUTFLEX1
18 TP_PCH GPI 066 CLKOUTFLEX2

MAKE_BASE=TRUE  NO_TEST=TRUE

NC PCl E_CLK100M PE7N
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCl E_CLK100M PE7P
MAKE_BASE=TRUE  NO_TEST=TRUE

NC PE _TXN<3. . O
VAKE_BASE=TRUE
NC PE TXP<3..0>
MAKE_BASE=TRUE NO_TEST=TRUE
NC PE RXN<3. . O:
MAKE_BASE=TRUE
NC PE _RXP<3..0
NMAKE_BASE=TRUE

>
NO_TEST=TRUE

>
NO_TEST=TRUE

>
NO_TEST=TRUE

NC DM M DBUS CLK100N
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC DM M DBUS CLK100P
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC _CLKOUT PEG AN
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC _CLKOUT PEG AP
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC PCH CLK( DPN
VAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH CLKOUT DPP
VAKE_BASE=TRUE  NO_TEST=TRUE

NC PCH CLK25M XTALOJ
MAKE_BASE=TRUE  NO_TEST=TRUE

MAKE_BASE=TRUE _ NO_TEST=TRUE

MAKE_BASE=TRUE _ NO_TEST=TRUE

NC PCH GPI 066 CLKOUTFLEX2

18 TP_PCH GPI 067 CLKOUTFLEX3

L 2
NO_TEST=TRUE

NC PP1VO5 SO PCH VCCAPLL EXP
NO_TEST=TRUE

NAKE_BASE=TRUE  NO_TEST=TRUE

NC PCH GPI 067 CLKOUTFLEX3
RUE T RUE

VAKE_BAS NO_TES

PCH Unused Di spl
19 TP _CRT |G RED
19 TP _CRT | G GREEN

19 TP

| G BLUE

19 TP

| G HSYNC

19 TP

19 TP

1 G DDC CLK

19 TP

CRT
CRT.
CRT | G VSYNC
CRT
CRT

| G DDC DATA

10 _TP.

SDVO TVCLKI NN

NC CRT | G RED
MAKE_BASE=TRUE  NO_TEST=TRUE
NC CRT | G GREEN
MAKE_BASE=TRUE  NO_TEST=TRUE
NC CRT | G BLUE
MAKE_BASE=TRUE
NC CRT | G HSYNC
MAKE_BASE=TRUE  NO_TEST=TRUE
NC CRT | G VSYNC
MAKE_BASE=TRUE  NO_TEST=TRUE
NC CRT |G DDC CLK
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC CRT | G DDC
VAKE_BASE=TRUE

NO_TEST=TRUE

DATA
NO_TEST=TRUE

Kl

19 TP

SDVO TVCLKI NP

NN
NO_TEST=TRUE
KI NP

DVO TV
VAKE_BASE=TRUE

19 TP

SDVO STALLN

DVO T WV(
MAKE_BASE=TRUE
TALLN

NO_TEST=TRUE

19 TP

SDVO STALLP

DV/(
MAKE_BASE=TRUE
NC SDVO STALLP

NO_TEST=TRUE

19 TP

SDVO | NTN

19 TP

SDVO | NTP.

PCH L BKLTEN

18 1P

PCH L VDD EN

UNUSED GRAPHI CS

TP _DVPCNTL M<O. . 1>

VAKE_BASE=TRUE
NC _SDVO | NTN
VAKE_BASE=TRUE
NC _SDVO | NTP
VAKE_BASE=TRUE

NO_TEST=TRUE
NO_TEST=TRUE

NO_TEST=TRUE

NC PCH L BKLTEN
VAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH L VDD EN
VAKE_BASE=TRUE  NO_TEST=TRUE

ALl ASES

NC DVPCNTL M<O. . 1.

TP_DVPCNTL<OQ. . 2>

>
VAKE_BASE=TRUE NO_TEST=TRUE

L<0.

TP_DVPCLK

DVP
MAKE_BASE=TRUE

“~NO_TEST=TRUE

TP_DVPDATA<4. . 23>

DVI
VAKE_BASE=TRUE

NO_TEST=TRUE
<4

HDM

EGAK CP

HDM

EG CLK C N

DVPDA
VAKE_BASE=TRUE

NC _Hi
—— NAKE_BASE=TRUE

23>
NO_TEST=TRUE
DM _EG CLK C P
NO_TEST=TRUE
NC HDM _EG CLK C N

HDM

EG DDC CLK

VAKE_BASE=TRUE

NO_TEST=TRUE
NC HDM EG DDC CLK

HDM

EG DDC DATA

VAKE_BASE=TRUE

NO_TEST=TRUE
EG DDC DATA

HDM

EG DATA C P<0Q..2>

NO_TEST=TRUE
P<0.. 2>

HDM

EG DATA _C N<Q..2>

Hi E
VAKE_ BASE=TRUE

A
NO_TEST=TRUE

GPU TDI ODE P

GPU TDI ODE N

EG LCD PWR EN

—— NAKE_BASE=TRUE

— NC HDM
—— NAKE_BASE=TRUE

Hi E
VAKE_ BASE=TRUE

VAKE_BASE=TRUE

VAKE_BASE=TRUE

\TA N<Q. . 2>
NO_TEST=TRUE
NC GPU TDI ODE P
NO_TEST=TRUE
NC GPU TDI N
NO_TEST=TRUE

NC EG LCD PWR EN
NO_TEST=TRUE

PCH SATA

18 1P

SATA C R2D CN

18 1P

SATA C RD CP

18 1P

SATA C D2RN

18 1P

SATA C D2RP

18 1P

SATA R2D CN

18 1P

SATA R2D CP

18 1P

SATA D2RN

NC SATA C R2D CN
VAKE_BASE=TRUE  NO_TEST=TRUE
NC SATA C R2D CP
VAKE_BASE=TRUE  NO_TEST=TRUE
NC SATA C D2RN
VAKE_BASE=TRUE
NC SATA C D2RP
VAKE_BASE=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

NC _SATA D R2D CN
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC SATA D R2D CP
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC _SATA D D2RN

18 1P

O O [ [0

SATA D2RP

VAKE_BASE=TRUE
NC SATA D D2RP

NO_TEST=TRUE

18 TP

SATA R2D CN

MAKE_BASE=TRUE _ NO_TEST=TRUE

18 TP

SATA R2D_CP

\TA E D
MAKE_BASE=TRUE _ NO_TEST=TRUE

18 TP

SATA D2RN

\TA E D
MAKE_BASE=TRUE _ NO_TEST=TRUE

18 TP

m ym Jm Jm

SATA D2RP

TA_E_D2RN
MAKE_BASE=TRUE
NC SATA E D2RP

NO_TEST=TRUE

18 1P

SATA F R2D CN

18 1P

SATA F R2D CP

18 1P

SATA F D2RN

MAKE_BASE=TRUE ~ NO_TEST=TRUE

NC SATA F R2D CN
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC SATA F _R2D CP
MAKE_BASE=TRUE _ NO_TEST=TRUE
NC _SATA F_D2RN
MAKE_BASE=TRUE
NC SATA F_D2RP
MAKE_BASE=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

NC _PCH RESERVE 0

MAKE_BASE=TRUE  NO_TEST=TRUE
NC _PCH RESERVE 1

MAKE_BASE=TRUE  NO_TEST=TRUE
RESERVE 2

NC_PCH
MAKE_BASE=TRUE  NO_TEST=TRUE

RESERVE
MAKE_BASE=TRUE  NO_TEST=TRUE

RESERVE 4
MAKE_BASE=TRUE ~ NO_TEST=TRUE

RESERVE
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 6

MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 7
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 8
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 9
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 10
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 11
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 12
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 13
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 14
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 15
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 16
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 17
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 18
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 19
MAKE_BASE=TRUE  NO_TEST=TRUE
NC _PCH RESERVE 20
MAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 21
MAKE_BASE=TRUE  NO_TEST=TRUE
NC _PCH RESERVE 22

MAKE_BASE=TRUE  NO_TEST=TRUE
NC _PCH RESERVE 23

MAKE_BASE=TRUE  NO_TEST=TRUE
RESERVE 24

NC _PCH
MAKE_BASE=TRUE  NO_TEST=TRUE

RESERVE 2
MAKE_BASE=TRUE  NO_TEST=TRUE

RESERVE_ 2!
MAKE_BASE=TRUE ~ NO_TEST=TRUE
ERVE 27

15 _TP_SATA F D2RP
PCH Reserved
19 _TP_PCH RESERVE 0 —
19 _TP_PCH RESERVE 1 —
19 _TP_PCH RESERVE 2 —
10 _TP_PCH RESERVE 3 —
19 _TP_PCH RESERVE 4 —
19 _TP_PCH RESERVE 5 —
19 _TP_PCH RESERVE 6 p—
19 _TP_PCH RESERVE 7 —
19 _TP_PCH RESERVE 8 S
19 _TP_PCH RESERVE 9 —
19 _TP_PCH RESERVE 10 =
10 _TP_PCH RESERVE 11 p—
10 _TP_PCH RESERVE 12 p—
10 _TP_PCH RESERVE 13 p—
10 _TP_PCH RESERVE 14 p—
19 _TP_PCH RESERVE 15 p—
19 _TP_PCH RESERVE 16 p—
19 _TP_PCH RESERVE 17 p—
19 _TP_PCH RESERVE 18 p—
19 _TP_PCH RESERVE 19 p—
19 _TP_PCH RESERVE 20 p—
10 _TP_PCH RESERVE 21 p—
10 _TP_PCH RESERVE 22 —
10 _TP_PCH RESERVE 23 —
10 _TP_PCH RESERVE 24 —
19 _TP_PCH RESERVE 25 p—
10 _TP_PCH RESERVE 26 =
19 _TP_PCH RESERVE 27 =
19 _TP_PCH RESERVE 28 —

RE
NMAKE_BASE=TRUE  NO_TEST=TRUE
NC PCH RESERVE 28

MAKE_BASE=TRUE  NO_TEST=TRUE

PCH Test Points
22 _TP_PCH TP1 — NC PCH TPL
_— MAKE_BASE=TRUE
21 _TP_PCH TP2 —__ NC PCH TP2
_— MAKE_BASE=TRUE
21 _TP_PCH TP3 __ NC PCH TP3
_— MAKE_BASE=TRUE
22 _TP_PCH TP4 — NC PCH TP4
_— MAKE_BASE=TRUE
22 _TP_PCH TP5 — NC PCH TP5
_— MAKE_BASE=TRUE
21 _TP_PCH TP6 __ NC PCH TP6
_— MAKE_BASE=TRUE
22 _TP_PCH TP7 — NC PCH TP7
_— MAKE_BASE=TRUE
21 _TP_PCH TP8 — NC PCH TP8
_— MAKE_BASE=TRUE
21 _TP_PCH TP9 — NC PCH TP9
_— MAKE_BASE=TRUE
21 _TP_PCH TP10 — NC PCH TP10
_— MAKE_BASE=TRUE
21 _TP_PCH TP11 — PCH TP11
_— MAKE_BASE=TRUE
21 _TP_PCH TP12 — PCH TP12
_— MAKE_BASE=TRUE
21 _TP_PCH TP13 — PCH TP1
_— MAKE_BASE=TRUE
21 _TP_PCH TP14 — NC PCH TP14
_— MAKE_BASE=TRUE
21 _TP_PCH TP15 — NC PCH TP15
- MAKE_BASE=TRUE
21 _TP_PCH TP16 — NC PCH TP16
- MAKE_BASE=TRUE
21 _TP_PCH TP17 — NC PCH TP17
- MAKE_BASE=TRUE
21 _TP_PCH TP18 — NC PCH TP18
_— MAKE_BASE=TRUE
21 _TP_PCH TP19 — NC PCH TP19
_— MAKE_BASE=TRUE
21 _TP_PCH TP20 — NC PCH TP20
_— MAKE_BASE=TRUE
PCH PCl
20 _TP_PCl _AD<31..0> p— AD<31.
_— MAKE_BASE=TRUE
20 TP_PCI_C BE L<3..0> BE L<
MAKE_BASE=TRUE
20 _IP_PCl _PAR — PAR
_— MAKE_BASE=TRUE
20 _TP_PCl RESET L — NC PGl _RESET L

20 TP K33M 2 = K33M 2
—  MAKE_BASE=TRUE  NO_TEST=TRUE
20 _TP_PCl _CLK33M QUT3 —_ NC PGl _CLK33M QUT3

22

22

22

TP _PCH INIT3V3 L

VAKE_BASE=TRUE

TP LPC DREQO L

VAKE_BASE=TRUE
NC LPC DREQO L

VAKE_BASE=TRUE

PCH M scel | aneous

TP _HDA SDI N1

NC _HDA SDI N1

TP _HDA SDI N2

VAKE_BASE=TRUE
NC _HDA SDI N2

TP _HDA SDI N3

VAKE_BASE=TRUE
NC _HDA SDI N3

VAKE_BASE=TRUE

TP _PCH PWWD — NC PCH PWWD
—  MAKE_BASE=TRUE
TP _PCH PWVL — NC PCH PWML
—  MAKE_BASE=TRUE
TP _PCH PWWR — NC PCH PWWR
—  MAKE_BASE=TRUE
TP _PCH PWB — NC PCH PWB
—  MAKE_BASE=TRUE
TP _PCH SST — PCH SST
=  NAKE_BASE-TRUE
TP PCH CL CLK1 — NC PCH CL_CLK1
—  MAKE_BASE=TRUE

TP _PCH CL DATAl

TP PCH CL RST1

VAKE_BASE=TRUE
NC PCH CL_RST1

PP1V05 SO _PCH FDI PLL

VAKE_BASE=TRUE

—  MAKE_BASE=TRUE

PP1V05 SO _PCH VCC A CLK

VAKE_BASE=TRUE

TP _PPVOUT PCH DCPSUSBYP

VAKE_BASE=TRUE

— NC PPVOUT PCH DCPSUSBYP

VAKE_BASE=TRUE

NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE

NO_TEST=TRUE

0>
NO_TEST=TRUE

NC PCH I NI T3V3 L

NC PCH ClL _DATAl

— NC PP1VO5 SO PCH FDI PLL
— NC PP1VO5_S0 PCH VCC A CLK

.. 0>
NO_TEST=TRUE
NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE
NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE
NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE
NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE

NO_TEST=TRUE
NO_TEST=TRUE

NO_TEST=TRUE
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10

10

10

10

unused GPU ali ases

=PEG D2R N<O0. . 15> — NC PEG D2R N<O. . 15>
= =TRUE

=PEG D2R P<0..15>

NC_PEG D2R P<0., 15>

=PEG R2D C N<O. . 15> _NC_PEG R2D C N<O.. 15>

=PEG R2D C P<0..15> p—

NC PEG R2D C P<Q.. 15>
= T TESTETRUE

CPU PCH FDI BUS

CPU FDI_TX N<7..0>

PCH FDI_RX N<7..0> 5

VAKE_BASE=TRUE

PCH DP ALI AS

DP_TBTSNKO_M._C_N<3: 0>

&2 10 CPU DL TX P<7..0> PCH FDI_RX P<7..0> 4 1o DP 1G C MN<3..0> — - 30 59
52 10 __CPU FDI_FSYNC<1..0> — PCH FDI_FSYNC<1..0> 5 15 DP 1G C MP<3..0> — E . .
MAKE_BASE=TRUE — —W_ =
42 10 __CPU FDI_LSYNC<1..0> — PCH FDI_LSYNC<1..0> 5 15 _DP_ 1G C AUX N —  DP TBTSNKO AUXCH C N 5449
MAKE_BASE=TRUE - - MAKE_BASE=TRUE
52 10 ___CPU FDI_INT — PCH FDI_INT h 10 DP 1G C AUX P —  DP TBTSNKO AUXCH C P 54
MAKE_BASE=TRUE : _ MAKE_BASE=TRUE
19 _DP 1G C HPD — __DP TBTSNKO_HPD 8.
- MAKE_BASE=TRUE
199 DP 1G C CIRL CLK — _DP_TBTSNKO DDC CLK 74
-_ MAKE_BASE=TRUE
109 _DP 1 G C CTRL DATA — __DP TBTSNKO DDC DATA 24
-_ MAKE_BASE=TRUE
DP_TBTSNKL_M._C N<3: 0>
1o DP 1G D MN<3..0> — —— — 34 8
————
19 _DP 1G D MP<3..0> —W 34 89
10 _DP 1 G D AUXN —  DP TBTSNKL AUXCH C N 44 oo
-_ MAKE_BASE=TRUE
10 _DP 1 G D AUXP — DP_TBTSNKL AUXCH C P 54 4o
-_ MAKE_BASE=TRUE
15 _DP_1G D HPD — DP_TBTSNKL HPD 2
-_ MAKE_BASE=TRUE
199 DP 1G D CIRL OK — DP_TBTSNK1 DDC CLK 74
-_ MAKE_BASE=TRUE
2 GPU RESET L — NC_GPU RESET L 100 _DP 1G D CTRL DATA — DP_TBTSNKL DDC DATA 44
— | = ) =TRUE —  NAKE_BASE=TRUE
0 15 _PEG CLK100M P — NC PEG CLKIQOM P__
s 15 PEG CLK100M N — NC PEG CLK100M N
— = ) =TRUE
DP1GB MN<3.. 0> . ar o e R PSS S
SMC- EG pull up and pull down & el
DP1GB MP<3..0> e e e I S R
the pull up and down shoul d be deleted if SMC ignore those two signals Y — ——— & 4
15 _DP 1G B AUX N i DP_INT_EG AUX N .
_ MAKE_BASE=TRUE
10 _DP 1G B AUX P — DP_INT_EG AUX P 73 89
_— MAKE_BASE=TRUE
DP |G B HPD — DP_I NT_EG HPD
46 6 =PP3V3 SO _SMC » = VAKE_BASE=TRUE e
1
N R0907
R0906 10K
10K
?;/UQUW 1/ 20w
1 2201
2201
SMC GFX THROTTLE R L 1 2 SMC_GFX_THROTTLE_L am e 1 _TP_PCH L BKLTCTL — GPU LCD BKLT PWM .
- MAKE_BASE=TRUE
SMC_GFX_OVERTEMP !
SMC_GFX_OVERTEMP_R_L N 5 R0Q09 . GEX_ s a0
5%
RO%OB
1/ 16W 402
NOSTUFF % M
'R0910 Wy o
10K
5%
1/ 20w
VF
2201

=PP3V3_S0_DP
7a72a896 .
R0O900'| R0901'
2.2K 2. 2K
5% 50
1/ 16W 1/ 16W
NF- LF NF- UF
02, 02,
15 DP 1G B DDC OLK
10 DP_I G B DDC DATA
7472 4 o 6 ZPP3V3 SO DP .
R0903*
2.2K
50
1/ 16W
NF- LF
02,
199
109 _DP 1G C CTRL DATA
7472 48 96 __=PP3V3 SO DP
R0904'| R0905*
2.2K 2. 2K
5% 50
1/ 16W 1/ 16W
NF- LF NF- LF
02, 402,
DP_I G_D_CTRL_CLK
199
DP_I G_D_CTRL_DATA
199
SYNC MASTER=D/1 | NTEG

SYNC DATE=N A A

TTTLE

Si gnal

Al i ases .J

d} Appl e I nc.
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4

DM _S2N_P/ N<1>

swapped for D7i |ayout
19 (CNy—DM_S2N_N<0> > Wi{DM _RX_0* OM T_TABLE
19 DM _S2N P<1> - VA4{DM _RX_1* U1000
1o [Ty DM S2N Ne2> - Y4lpm RX_2* 1 VY- BRI DGE
o DM SN NS> g AADM RX 3¢ BT,
15 [r9y—DM_S2N_P<0> > V6 IpM _RX_0
10 2N _N<1> V3 IpM _RX_1
omy DM S2NP2> g 0 V3lom RX 2
DM _S2NP<3> g  AMIDM _RX 3
10 DM _N2S N<O> Véom _Tx_0*
1 DM NS N<1> DM _TX_1* E
MO NS N<2> g, YIADM TX 2*
v @m-DOM NS N8> o,  AMBIDM TX 3*
10 N2S P<0> V7 IbM _TX_ 0
10 DM _N2S P<1> W DM _TX 1
19 (OT-DM_N2S P<2> - Y6 |pm _TX_2
10 oO—DM_N\2S P<3> - AA7 IDM _TX_3
52 o _CPU FDI_TX N<O> - ACT{FDI _TX_0*
g2 o _CPU FDI_TX N<1> - ACHFDI _TX_1*
g2 o _CPU FDI_TX N<2> - ADIIFDI _TX_2*
52 o _CPU FDI_TX N<3> - ADB{FDI _TX_3*
a2 9 _CPU FDI_TX N<4> P ADBJFDI _TX_4* 8
52 o _CPU FDI_TX N<5> - AEBFDI_TX_5* E
62 0 _CPU FDI _TX N<6> : AF2C FDI _TX_6* 4
52 o _CPU FDI_TX N<7> - AGIIFDI _TX_7* L
g2 o _CPU FDI_TX P<0> - A8 |FDI_TX_O E
g2 o _CPU FDI_TX P<1> i AC2 |FDI_TX 1 =~ -
220 _CPU FDI_TX P<2> ; AD2 [FpiTX 2 T >
w2 o _CPU FDI_TX P<3> - AD4 [Fp TX 3 2 < 8
52 o _CPU FDI_TX P<4> - AD7 |FDI_TX_4 5 i =
92 9 _CPU FDI_TX P<5> - AE7 |FDI _TX_5 - 0 E
52 o _CPU FDI_TX P<6> - AF3 |FDI_TX_6 a)
g2 o _CPU FDI_TX P<7> - AR |FDI_TX 7 %
82 0 EDl _ESYNC<0> AC5 IFDI _FSYNC_0 H
wo CPUFD FSYNC<l> g ABS DI FSYNC 1 m !
220 _CPU FDI_I NT - AG |FpI | NT ﬁ 0
a2 o _CPU FDI_LSYNC<0> ACA |FDI _LSYNC 0 - @
52 o _CPU FDI_LSYNC<1> > AE4 |FDI _LSYNC 1 uw H.J
s2 CPU FDI_COWVR] O AE2 |FDI _cowpl O %
AEL |FDI _I cOWPO
s _TP_PE _RX N<0> - PAJPE_RX_0* O
s _TP_PE RX N<1> - RIJPE RX_1* o
s _TP_PE RX N<2> - T3IPE_RX_2* =~
s _TP_PE_RX_N<3> ; UIHPE_RX_3* ;
s _TP_PE_RX_P<0> - P3 |PE_RX_0 ©
s _TP_PE RX P<1> - R2 |pE_RX_1 S %2
s _TP_PE RX P<2> - T4 |PE_RX_2 2
s _TP_PE RX P<3> - 2 |pE_RX_3 K H_J
e o
s _TP_PE TX N<O> - P7{PE_TX_0* ) Eﬁ
s _TP_PE TX N<1> - T8{PE_TX_1* ol
s _TP_PE TX N<2> ; ROAPE_TX_2* § _
s _TP_PE TX N<3> bl UeJPE_TX_3* ]
= A 5 &
s _TP_PE _TX P<0> o P8 [pPE TX_ 0 —
s _TP_PE TX P<1> ; T7 |PE_TX_1 )
s _TP_PE_TX P<2> - R6 |PE_TX 2 3
s _TP_PE TX P<3> P U IpE TX 3 ©
- - - -
s
z
-

SHORT B4 & Ci TOGETHER ROUTE AS A SINGLE 4 M L TRACE TO R1010.1
ROUTE B5 TO RI010.1 AS A SEPERATE 10 M L TRACE

PEG covml | B4 PLACE_NEAR-UL000. B4: 12. 7rm =PPVCCI O SO CPU 6 10 11 13 16 63 Oﬂiﬁﬁﬁ
PEG | covPd_BS 1 Rél40%0 | VY- BRI DGE
PEG_RCOMPO_ 4 1 & cPU PEG cOWP IV BGA- SKT- K70
1/11D/§w o . SYM 5 OF 10 p3s - ,
M- LF s _TP_CPU RSVD<1> RSVD_C38 RSVD_P35 TP_CPU RSVD<20> s
PEG_RX_0* (o512 ——=PEC 2R Ne0> e 402 . TP CPU EVD<2> <39 |rsvD_c39 RSvD_p37| P37 TP_CPU RSVD<21> ,
PEG RX_1* D11 @ =PEG 2R Nel> ame s _TP_CPU RSVD<3> D38 |RsvD D38 RSVD P39| P39 TP_CPU RSVD<22> 4
PEG Rx 2"y = SO L2R Ne2e ame o _TP_CPU RSVD<4> H7 |RsvD_H7 RSVD_Raa| R34 TP_CPU RSVD<23> ,
PEG_RX_3* (59 g =PEG 2R Ned> e o+ _TP_CPU RSVD<5> H8 |rsvD_H8 RSVD_Ra36|_R36 TP_CPU RSVD<24> 4
PEG RX_4* (87 - UG L2R Nedn Janu Y s _TP_CPU RSVD<6> 39 |RsvD_J9 RSVD_Ras| R38 TP_CPU RSVD<25> 4
PEG_RX_5* O g =PEC 2R NeS> ame o _TP_CPU RSVD<7> 331 |revD 31 RSVD_R40|_R40 TP_CPU RSVD<26> ,
PEG_RX_6* /: g =PEG 2R Neb> am° o+ _TP_CPU RSVD<8> 333 |rsvp_J33 RSVD_AB6| AB6 TP_CPU RSVD<27> ¢
PEG RX_7* - UL 2R Ne/e Janu g » _TP_CPU RSVD<9> 334 |RsvD_J34 RSVD_AB7| AB7 TP_CPU RSVD<28> ,
PEG RX_8* 213 o= FEG DOR Nen Jan » _TP_CPU RSVD<10> K9 [RsvD_k9 RSVD_AD34| AD34 TP_CPU RSVD<29> ,
PEG_RX_9" 52 ;gie ii :<<1;> ’ . _TP_CPU RSVD<11> K31 |rsvD K31 RSVD_AD35|_AD35 TP _CPU RSVD<30> ,
PEG R 10702 <= Jani g s _TP_CPU RSVD<12> K34 |rsvD_k34 RSVD_AD37| AD37 TP_CPU RSVD<31> &
PEG RX 11*(yJ2 g =PEG D2R N<1l> -~y » _TP_CPU RSVD<13> L9 [rsvD Lo a RSVD AE6| AE6 TP_CPU RSVD<32> ,
PEG RX_12* K‘z‘ =PE Nel2> 4 s _TP_CPU RSVD<14> L31 |rsvp 31 E RSVD_AFa| AF4 TP_CPU RSVD<33> ,
PEG RX_13* L @=— =PEG D2R N<13> am o s _TP_CPU RSVD<15> L33 |rsvD L33 il RSVD AG4| AGH TP_CPU RSVD<34> 4
PEG RX_14* 50 o TEGPR M am° o _TP_CPU RSVD<16> L34 |rsvp_L 34 0 RSVD_AJ11[ AJ11 TP_CPU RSVD<35> ;
PEGRX 15" GN2 g =PEGDPRN<15> o NC_SNS_CPU THERVDN MB4 |RSvD MB4 Ther noc W RSVD_AJ20| AJ29 TP_CPU RSVD<36> ,
PEG RX_ 0| B11 &= =PEG D2R P<0> am® ST RVDP N33 [RSVD_N33 Ther nDA o RSVD_AJ30[ AJ30 TP _CPU RSVD<37> 5
PEG_RX_1| D12 @ =PEG DR P<1> ame o TSR 10> N34 |rsvD_N34 RSVD_AJ31| AJ31 TP_CPU RSVD<38> ,
PEG RX_2| CLO o —PEG 2R P<2> am° RSVD_AN20| AN20 TP_CPU RSVD<39> 4
PEG RX_3| EL0 @ =PEG 2R P<3> oo o2 25 [Ty CPU_ CFG<0> H36 |crG o RSVD_AP20| AP20 TP_CPU RSVD<40> 4
PEG RX 4| B8 ; =PEG D2R P<4> ame 52 25 TEy—CPU CFGe1> J36 IoFG 1 RSVD_AT11| AT11 TP_CPU RSVD<41> 4
PEGRX 5| B e =PEGDPRP<5> s 52 25 15 [Ty CPU_CEG<2> 337 |cFG 2 RSVD_AT14| AT14 TP_CPU RSVD<42> 4
PEG_RX_6| A5 @ =PEG D2R P<6> ame 52 25 15 [Ty CPU CFG<3> K36 |cFG 3 RSVD_AU10[_AUL0 TP_CPU RSVD<43> ¢
PEG RX_7| E2 @ =PEG 2R P<7> ame 52 25 [Ty CPU CFG<4> L36 |cFG 4 RSVD_Av34| AV34 TP _CPU RSVD<44> g
PEG RX_8| F4 - =PEG D2R P<8> ek 52 25 15 [TR) CPU CFG<5> N35 |cFG 5 RSVD_AWB4| AVB4 TP _CPU RSVD<45>
PEG RX_9 (e - =PEG D2R P<9> ame 82 25 15 [T CPU_CFG<6> L37 CFG 6 RSVD_AY10 AY10 TP _CPU RSVD<46> g
PEG Rx_10| 1B @ —FEG PR Pu10- am° o2 25 [y CPU CFGeT> M8 jore 7 RSVD_NCTF_Avi| AVL TP_CPU RSVD NCTE<1>
PEG RX_ 11| J1 - =PEG D2R P<11> ame 52 25 T CPU CFG<8> J38 |cFG 8 RSVD*NCTF*AW AR TP CPU RSVD NCTE<2>
PEG RX_12| K3 @ =PEG D2R P<12> ame 52 25 [Ty CPU CFG<9> L35 lcrg 9 RSVD NCTE Ava| AY3 TP CPU RSVD NCTE<3>
PEG Rx_13| L1 @ =PEG D2R P<13> am 52 25 [TR)—CPU_CFG<10> MB8 |cFG 10 RV NGTF B3o| B39 TP CPU RSVD NCTF<4
PEG RX_14| M8 - =PEG D2R P<14> ame 52 25 Ty CPU CFGe11> N36 |crg 11 - —
PEG RX_15| NI @ =PEG D2R P<i5> ame o2 o IRy CPU_CFG12> $2 CFG 12 NCTF_A38 2238 TP_CPU NCTF<1>
13> TP, F<2>
wrolor o mercws op. - e =
PEGfol: gg =PE D N<;> 0 o s % CPU CFG<15> N0 |oeG 15 NCTE_AU40|_AU40 TP_CPU NCTF<4>
EEE’Q’; F11 :zig :23 g E: ! 52 25 [Ty CPU CFG<16> &7 |oFG 16 NCTF_AWBS|_AVB8 TP _CPU NCTF<5>
= 0
PEGTX 4-J13 Ly SPEGRIDCNed> e = e D— POl s INTEL SUGGESTS TO KEEP THESE TPS
PEG TX_5*(rD7 =PEG R2D C N<5> .
PEG TX_6* 1S3 =PEG R2D C N<6> .
PEGTX 7*ES g =PEGRRDCN7> oy
PEGTX 87 g =PEGRRDC N8> oy
PEGTX 9*p®D g =PEGROD CN<9> mynys
PEG TX_10* MD—‘M@ 9
PEG TX 11*(5K8 g =PEGRID C N<1l>  yoymys
PEG TX 12%(3J6 g =PEG RPD C N<12>  iomys
NV =PEG R2D C N<13> i
EEE—K—S* s e Roh G N : CFE 1: 0] Reserved config |ane )
PEG Tx 15+ N6 —PEG R2D G Nel5o . CFgd 2] PCle Static x16 lane reversal; Refer to page 15 for nore info
A O ——2 e —==——OOD CFg 3] PCle Static x4 lane reversal; Refer to page 15 for nore info
PEG TX 0| C13 =PEG R2D C P<0> N CFd 4] Reserved config | ane
PEG Tx_1| E14 =PEG R2D C P<1> 9 CFE 6:5] PCle bifurcation; Refer to page 15 for nobre info
PEG TX 2| Gl4 =PEG R2D C P<2> 0 CF 17: 7] Reserved config | anes
PEG Tx_3| F12 - =PEG R2D C P<3> oo ©
PEG Tx_ 4| J14 o =PEG ROD C P<d> oo ©
PEG TX_5| D8 =PE P<5> N
PEG TX_6| D3 =PEG R2D C P<6> .
PEG TX_7| E6 - =PEG R2D C P<7> o
PEG TX_8|_F8 a  =PEG R2D C P<8> .
PEG TXx_o| GLO =PEG R2D C P<9> 9
PEG TX_10| & =PEG R2D C P<10> .
PEG TX_ 11| K7 =PEG R2D C P<11> o
PEG TX_ 12 J5 =PEG R2D C P<12> 9
PEG TX_ 13| M8 =PEG R2D C P<13> 9
PEG TX_ 14| L6 =PEG R2D C P<14> N
PEG TX_15| NS - =PEG R2D C P<i5> o *

SYNC MASTER=D/I _M_B

SYNC DATE=N A A

TTILE

CPU DM / PEG FDI / RSVD
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63 16 13 11 10 o _=PPVCClI O SO_CPU

1
RllOS% OM T_TABLE
35S U1000
Mzsz}zé; I VY- BRI DGE
BGA- SKT- K70
SYM 2 OF 10
%) 40 | TPCPU_CLK100M P
BASED ON | NTEL MOBI LE SOLUTI ON BCLK_I TP 15 82
o CPU_SKTOCC L = AI33dskToce é BOLK I TP+ [yD40 . | TPCPU_CLK100M N am s =
o 30 13 11 10 s =PPVCCI O SO_CPU soqom—CPU_PROC SEL - K32 lproc_seL BOLK o W2 DM _CLKI100M CPU P _—
o BOLK 0r | - DM _CLK100M CPU N @m,a o
woqom— CPU_CATERR L -— E37{CATERR"
PLACE NEAR-UL000. F35: Sonm hand 1 PROY* K38 . XDP_CPU_PRDY_ L o =
R1127§ w0152 gy CPU_PEQI _ 335 |pegy g PREQY [K40 - XDP_CPU _PREQ L am s
% R1102 o
Wegs o w0 15 ¢y CPU_PROCHOT L 0 zwolﬂlsvvcmww;“_mcpm* u T MO o XDP_CPU TCOK ame e
202, VF-LF 5% 402 E Tve|_L38 - XDP_CPU_TMS am = e
woqom—CPU_THRMIRI P_L - G35 {THERMIR P+ TRST* 3339 - XDP_CPU TRST L o -
R141325 s 1o |_L40 - XDP_CPU_TDI ames =
> CPU_RESET_L 2 1 PLT_RESET LS1V05_L - F36rESET* E a TDg_L39 - XDP_CPU_TDO o =
5%
%’{Zég\y s PM SYNC - E38 |pm syne ] DBR- |, E39 - XDP_DBRESET_L o =
2 yrry— CPU_PWRGD - J40 | UNCOREPVIRGOOD g S(D BPM 0] * [,HA0 L XDP_BPM L<0> o = o
— BPM 1] * [,H38 - XDP_BPM L<1> G =
PM _MEM PWRGD R - AJ19 ISM DRAVPVRCK () n BPM 2] * [, 338 - XDP_BPM L<2> D s o
CPU_MEM RESET L T avas .0 BPM 3] * [5G40 - XDP_BPM L<3> o
e 20400} *-= SM_DRAMRST s BPM 4] * [, 339 - XDP_BPM L<4> @E 25 02
o u_CPU_DDR_VREF - A22 |Su VReF BPM 5] * [5F38 - XDP_BPM L<5> G
BPM 6] * |, E40 g XDP_BPM L<6> CED 5 &
58 52400} CPU_DI MM VREF_DAC B - AHL |SB DI MM VREFDQ BPM 7] * [HF40 ; XDP BPM L<7> D s =
FROM PCH 58 3200} CPU DI WM VREF DAC A - AH4 |SA DI MM VREFDQ
2 o PM_MEM PVRGD
R1111
1K
5%ﬂi'\év
Z%QL

161311 6 _=PP1 M

CPU _DDR _VREF ,, ¢

SYNC VMASTER=D/ M_B

SYNC DATE=01/19/ 201

TTILE

CPU CLOCK/ M SC/ IJTAG
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31 MEM A 0> AJ3
ai, M A 1> A4
an, VEM A 2> AL3
an, VEM A 3> AL4
ai, MEM A 4> AJ2
an, MEM A 5> AJ1
an, VEM A 6> AL2
a, MEM A 7> ALL
an, VEM A 8> ANL
an, VEM A 9> AN4
a1 MEM A 10> AR3
a1 MEM A 11> AR4
AT MEMA DOSI2> gy ANZ
a1 MEM A 13> AN
a1 MEM A 14> AR2
a, MEM A 15> ARL
an, MEM A 16> AV2
an, MEM A 17> AVB
ai, MEM A 18> AV5
a1 MEM A 19> AV
a1, MEM A 20> AU2
an, MEM A 21> AU3
an, MEM A 22> AUS
an, M A, 23> AY5
an, MEM A 24> AY7
a1 MEM A 25> AU7
a1 MEM A 26> AV9
an, MEM A 27> AU
a1, MEM A 28> AV7
ai, MEM A 29> AW
a1, MEM A 30> AV
a MEM A 31> AY9
a1 MEM A 32> AU35
LB MEM A DQ<33> -~ AWB7
31 M A 4> AU39
a1 MEM A 35> AU36
a1 MEM A 36> AVB5
a1 MEM A 37> AY36
a1 MEM A 38> AU38
a1, MEM A 39> AU37
an, VEM A 40> ARAO
an, VEM A 41> AR37
a1 MEM A 42> AN38
a1 MEM A 43> AN37
an, VEM A 44> AR39
31 M A 45> AR38
a1 MEM A 46> AN39
an, VEM A 47> ANAO
an, VEM A 48> AL40
a1 MEM A 49> AL37
31 MEM A 50> AJ38
ai, MEM A 51> AJ37
9By NEM A DOSE2> gy ALSY |
an, VEM A 53> AL38
ai, MEM A 54> AJ39
a1 MEM A 55> AJ40
31 M A > A0
a1 MEM A 57> AG37
an, VEM A 58> AE38
a, MEM A 59> AE37
a1 MEM A 60> AG39
a1 MEM A 61> AG38
a1 MEM A 62> AE39
a1 MEM A 63> AE40
o @M MEMA BA<O> o,  AY29]
29 @_NM‘—A\MB
o QM MEMA BAS2> o,  AV20]
20 @M‘—wﬁ
n@m MEMARS L o, ARE]
20 OO—MEMA VE L ¢ Aveg

SA_DQ 0

SA_DQ 1

SA_DQ 2

SA_DQ 3

SA_DQ 4

SA DQ 5

SA_DQ 6

SA_DQ 7

SA_DQ 8

SA_DQ 9

SA_DQ 10
SA_DQ 11
SA_DQ 12
SA_DQ 13
SA_DQ 14
SA_DQ 15
SA_DQ 16
SA_DQ 17
SA_DQ 18
SA_DQ 19
SA_DQ 20
SA_DQ 21
SA_DQ 22
SA_DQ 23
SA_DQ 24
SA_DQ 25
SA_DQ 26
SA_DQ 27
SA_DQ 28
SA_DQ 29
SA_DQ 30
SA_DQ 31
SA_DQ 32
SA_DQ 33
SA_DQ 34
SA_DQ 35
SA_DQ 36
SA_DQ 37
SA_DQ 38
SA_DQ 39
SA_DQ 40
SA_DQ 41
SA_DQ 42
SA_DQ 43
SA_DQ 44
SA_DQ 45
SA_DQ 46
SA_DQ 47
SA_DQ 48
SA_DQ 49
SA_DQ 50
SA_DQ 51
SA_DQ 52
SA_DQ 53
SA_DQ 54
SA_DQ 55
SA_DQ 56
SA_DQ 57
SA_DQ 58
SA_DQ 59
SA_DQ 60
SA_DQ 61
SA_DQ 62
SA_DQ 63

SA_BS_0

SA_BS 2

V1060
1 VY- BRI DGE
BGA- SKT- K70
SYM3 OF 10  SA_CK_O| AY25 MEM A CLK P<0> 20 79
SACK 0*AVES g MEMA CLK N<O>  roymy 20 79
SA_CKE_O| _AV19 - MEM A_CKE<0> @ 20 7
SA CK_1| A4 MEM A CLK P<1> 29 79
SA_CK_1* :AU25 * MEM A CLK N<1> oo =
SACKE 1| AT19 g MEMA CKESl> Emy207o
< SA_CK_2| AVe7 MEM A CLK P<2> o 70
> SA CK 2*|yAY27 g MEMA CLK N<2>  rrmyee
é SA_CKE_2| AU18 > MVEM A_CKE<2> D - 7
E SA_CK_3| AV26 M A P<3> i
SA_CK_3* [;AV26 MEM A CLK N<3> s 70
E SA_CKE_3| AV18 MVEM A CKE<3> .
('7) SA_CS_0* (yAU29 MEM A CS L<0> 20 70
> SA_CS_1* yAV32 MEM A CS L<1> 20 79
0 SA_Cs_2* [;AVB0 MEM A CS L<2> .
g SA_Cs_3* mg—‘M@ 8 79
SA_cDT_0| AV31 - MEM A ODT<0> o 20 7
SA_ODT_1| AU32 - MEM A QDT<1> o 20 7
SA_0DT_2| AU30 M A <2> s 79
SA CDT_3| AMB3 5 MEMA CDT<3> ryevs
SA_DQS_0* |5AK2 VEM A N<O> 2 7o
SA_DQS_1*|5AP2 MEM A N<1> 31 79
SA_DQS_2* [5AV4 MEM A N<2> 31 79
SA_DQS_3* ;A8 VEM A N<3> 2 7o
SA_DQs_a* |5AV36 MVEM A N<d> .
SA DQs_5* [[AP39 @=pVEM A DC5 N<5> CES 21 70
SA_DQS_6* [JAK39 MEM A N<6> a1 70
SA_DQs_7* |5AF39 MVEM A N<7> .
SA_DQS_8* (yAV12 TP_MEM A DQS N<8> 5
SA_DQs_0| _AK3 M A P<0> 2 7o
SA DQs_1| AP3 MEM A P<1> 2 7o
SA_DQs_2| AW MEM A P<2> 2 7o
SA_DQs_3| Av8 @=pVEM A DOS P<3> B> o1 7
SA_DQs_a| AV37 MEM A P<4> 2 7o
SA_DQS_5| AP38  ggp MEM A DOS P<5> CBD> 51 79
SA_DQs_6| AK38 MVEM A P<6> -
SA_DQs_7| AF38 MEM A P<7> a1 7e
SA_DQs_s| AV13 TP MEM A DQS P<8> 5
SA_MA_O| AV27 - MEM A A<O> oo 20 7
SA_MA_1| AY24 - MEM A A<1> oD 20 7
SA_MA_2| AVe4 - MEM A A<2> o 2 7
SA_MA_3| AVe3 - MVEMA A<3> oD =
SA_MA 4] AV23 - MVEMA A<d> oo 2
SA_MA_5| AT24 - VEM A AS5> oo 2 7
SA_MA_6| AT23 - MEM A A<6> oD 0
SA_MA_7| A2 > MVEMA AS7> oo 2
SA_MA_8| AV22 - MEM A A<8> oD 20 7
SA_MA_9| AT22 - VEMA A<O> oo 0 7
SA_MA_10[ AV28 MEM A A<10> 20 79
SA_MA_11]| AU21 - MEM A A<11> oo 2
SA_MA_12| AT21 - MEM A A<12> o 20 7
SA_MA_13| AVB2 - MEM A A<13> o 2 7
SA_MA_ 14| AU20 - MEM A A<14> o 20 7
SA M\ 15| AT20 g MEMA A<IS> iy
SA_ECC_CB_0| AUL2 TP_MEM A DQ CB<O>
SA_ECC_cB_1| AUl4 TP MEM A DQ CB<1>
SA_ECC_CB_2| AW3 TP_MEM A DQ CB<2> s
SA_ECC_CB_3| AY13 TP MEM A DQ CB<3>
SA_ECC_CB_4| AUL3 TP_MEM A DO CB<4>
SA_ECC_CB_5| AUl TP_MEM A DQ CB<5> ¢
SA_ECC_CB_6| AY12 TP_MEM A DQ CB<6>
SA_ECC_CB_7| AWL2 TP_MEM A DQ CB<7>

a1 MEM B 0> AGT
a1 M B 1> AG8
a1 VEM B 2> AJ9
31 MEM B 3> AJ8
a1 MEM B 4> AGS
a1 MEM B 5> AGB
31 MEM B 6> AJ6
a1 VEM B 7> AJ7
a1, VEM B 8> AL7
a1, VEM B 9> AMZ
a1 MEM B 10> AMLO
a1, VEM B 11> AL10
a1 M B, 12> AL6
31 MEM B 13> AVB
a MVEM B 14> AL9
31 MEM B 15> AMD
a1 VEM B 16> AP7
1@y MEM B DO<17> b AR7
a1 VEM B 18> AP10
1@y MEM B DO<19> o= ARLO
a1 MEM B 20> AP6
1@y MEM B DO<21> o> AR6
a1 MEM B 22> AP9
A CE MEM B_DQ<23> -~— AR9
a, VEM B 24> AML2
a1, MVEM B 25> AML3
a1 VEM B 26> ARL3
an, VEM B 27> AP13
a1, VEM B 28> AL12
a1 VEM B 29> AL13
a, VEM B 30> ARL2
2 MVEM B 31> AP12
a1 MEM B 32> AR28
a1 MEM B 33> AR29
s1.Cgy—MEM B_DO<34> =0 AL28
a1 MEM B 35> AL29
a1 MEM B 36> AP28
a1 MVEM B 37> AP29
a1 MEM B 38> AVRS
1B MEM B DQ<39> o—> AMRY
a1 MEM B 40> AP32
1B MEM B DQ<41> o=t AP31
31 MEM B 42> AP35
a1 MEM B 43> AP34
an, VEM B 44> AR32
51 CBy—MEM B_DO<45> =0 AR31
a1 MVEM B 46> AR35
a1 VEM B 47> AR34
1@y VEM B DO<48> =0 AMB2
a1 MEM B 49> AMB1
a1, VEM B 50> AL35
a1 VEM B 51> AL32
1@y VEM B DO<52> o= AMB4
a1, VEM B 53> AL31
1@y VEM B DO<54> o= AMBS
a1 MEM B 55> AL34
31D VEM B_DQ<56> >~ AH35
a1 VEM B 57> AH34
a1 MEM B 58> AE34
a1 VEM B 59> AE35
a1 VEM B 60> AJ35
a1 MEM B 61> AJ34
a1 MVEM B 62> AF33
a1 MEM B 63> AF35
30 MEM B BA<O> AP23
20 M B BA<1> AVR4
30 (T} MEM B BA<2> ¢ AWL7
30 (o1} MEM B CAS L ¢ AK25
0 MEM B RAS L AP24
BRG] MEM B VIE L * ARZS:

SB_DQ 0

SB_DQ 1

SB_DQ 2

SB_DQ 3

SB_DQ 4

SB_DQ 5

SB_DQ 6

SB_DQ 7

SB_DQ 8

SB_DQ 9

SB_DQ 10
SB_DQ 11
SB_DQ 12
SB DQ 13
SB_DQ 14
SB DQ 15
SB DQ 16
SB_DQ 17
SB DQ 18
SB DQ 19
SB_DQ 20
SB_DQ 21
SB_DQ 22
SB DQ 23
SB_DQ 24
SB_DQ 25
SB_DQ 26
SB_DQ 27
SB_DQ 28
SB_DQ 29
SB_DQ 30
SB DQ 31
SB DQ 32
SB_DQ 33
SB DQ 34
SB_DQ 35
SB_DQ 36
SB_DQ 37
SB_DQ 38
SB_DQ 39
SB_DQ 40
SB DQ 41
SB DQ 42
SB_DQ 43
SB_DQ 44
SB_DQ 45
SB_DQ 46
SB_DQ 47
SB_DQ 48
SB_DQ 49
SB_DQ 50
SB DQ 51
SB DQ 52
SB_DQ 53
SB DQ 54
SB_DQ 55
SB_DQ 56
SB DQ 57
SB_DQ 58
SB_DQ 59
SB_DQ_60
SB DQ 61
SB DQ 62
SB_DQ 63
SB_BS 0

SB_BS 1

SB_BS 2

SB_CAS*

SB_RAS*
SB_WE*

Ul060
1 VY- BRI DGE
BGA- SKT- K70
SYM 4 OF 10 SB_CK o AL21 MVEM B CLK P<0> 20 79
SB OK 0*yAL22 g MEMB CLK N<O>  mrmyoo 7
SBﬁmEﬁUL‘_’VM;@ 30 79
SB_CK_1| AL20 MEM B CLK P<1> 5 76
SBCK 1*(AK20 g MEMB OK NS>  yymyao 7
SB_CKE_1| AY15 > MVEM B CKE<1> oD = 7
SB_CK_2| AL23 > MEM B CLK P<2> oo s
o0 SB_CK_2* [,AVR2 e MEMB CLK Ne2> o -
Py SBCKE_2| AWLS o NEMB OKE<2> ymye
é SB_CK_3| AP21 M B_CLK P<3> 7o
E SB_CK_3* [yAN2L > MEM B CLK N<3> oo s
s SB_CKE_3| AV15 > MVEM B CKE<3> oo s
w SB.CS 0*pAN25 g MEMBCSL<0> e
('7) SB_CS_1*[,AN26 o VEMB CS L<1> oD«
> SB_CS_2* [;AL25 > MEM B CS L<2> oD
(7)) SB_CSs_3* :ATZG > MEM B CS L<3> oo ¢ 7
g SB_oDT_o| AL26 > MVEM B_ODT<0> oD = 7
SB_ODT_1| AP26 > MEM B_ODT<1> oD = 7
SB_CDT_2| AM26 M B <2> s 79
SB_ODT_3| AK26 > MVEM B_ODT<3> oo s
SB_DQS_0* [yAH6 MVEM B N<O> 2 7o
SB_DQS_1* 3&“% a1 70
SB_DQs_2* |yAP8 MVEM B N<2> .
SB DQS_3*(ANLZ gy MNEMB DOS N<3>  geyais
SB_DQs_4* |yAN28 MVEM B N<d> s 7e
SB_DQs_5* hAR33 MVEM B N<5> .
SB_DQs_6* hAMB3 MVEM B N<6> .
SB_DQs_7* |4AG34 MEM B N<7> a1 70
SB_DQS_8* [y ANLS TP_MEM B DOS N<8> 5
SB_DQs_O| AH7 M B P<0> a1 70
SB,m,lL“M@ a1 79
SB_DQs_2| AR8 MVEM B P<2> .
SB DQS_3[ ANLS gy MEMBDOS P<3>  meyais
SB_DQs_a| AN29 MEM B P<4> 31 79
SB_DQs_5| AP33 MEM B P<5> 31 790
SB_DQs_6| AL33 MEM B P<6> 31 790
SB,D®,7&“M® a1 70
SB_DQS_8| AN16 TP_MEM B DOS P<8>
SBMA Ol AK24 g NEMB A<O> g0 s
SB_MA_1| AVRO - VEMB A<l> o @0 7
SB_MA_2| AMLO - VEMB A<2> o <0 7
SB_MA_3| AK18 - VEMB A<3> o = 7
SB_MA 4| AP19 - VEM B A<d> oo w0
SB?NA,5M—‘M@ 30 79
SB_MA_6| AMLE - VEM B A<6> oD =
SB_wA 7| AL18 - NVEM B A<7> oo w0 7
ssmag[ANIB o WEMBAG>
SBMAOLAYL7T g MEMB ASO>  yso s
SB_MA_10| AN23 MEM B A<10> 2 79
SB.MA 11| AUL7 g NEMB A<Il>  smyao 7o
SB_MA_12| AT18 MEM B A<12> 20 70
SB?MA?lG)m—‘M@ 30 79
SB_MA_14| AY16 MEM B A<14> 2 76
SB?Wilsm—‘M@ 30 79
SB_ECC _CB_0| AL16 TP_MEM B DQ CB<0> 8
SB_ECC_CB_1| AML6 TP _MEM B DQ CB<1> s
SB_ECC_cB_2| AP16 TP_MEM B DQ CB<2> s
SB_ECC _CB_: ARL6 TP_MEM B DQ CB<3> 8
SB_ECC_CB_4| AL15 TP_MEM B DO CB<4>
SB_ECC_CB_5| AMLS TP_MEM B DQ CB<5> s
SB_ECC _CB_6 ARLS TP_MEM B DQ CB<6> 8
SB_ECC_CB_7| AP15 TP_MEM B DO CB<7>
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oM, T_TARLE OM T_TABLE
= U1000
63 49 16 13 6 —_=PPVOORE SO _CPlUJ
@ 49 10 10 0 BRMCEE S0 CBUL VY- BRI DGE PPVOCLO SO CPU s 10 13 15 10 o8 | VY- BRI DGE
s 19 17 s ZPPVAXG SO_CPU BGA- SKT- K70
Al2 lvcc_001 SYM 6 OF 10 ,vCCl O 01 ALl AB33 |vocaxa o1y SYM 7 OF 10 D
oM T TABLE Al3 |vee 002 Vel 0 02| A7 AB34 |\ocAxG 02
Vilsas e ek o e
- ~ L AB36 |\VCCAXG 04
! \{.ZA SBKFT\’I K%?E AL6 |vee 005 veal 0_os| AF8 AB37 |\iocaxaG 05
F16 lycc 071N SYM 10 OF 10 ~Voc 131| K22 2;81 VOC_006 VCa 0 06 ﬁﬁ: AB38 |\/CCAXG 06
F18 |ycc 072 voc_132| K24 VCC_007 vea o o7 AB39 |\CCAXG 07
F19 |vee 073 voc_133] K25 22; VCC_008 vea o 08 2;; AB40 |yccaxG 08
F21 oo 074 Voo 134] K21 A27 v 009 Voo 0 0ot A120 AC33 |vecaxa, 09
F22 |vec 075 Voo 135 K28 228 vec 010 Voo _loj A128 AC34 |VoCAXG 10
F24 |y 076 VoG 136]_K30 =15 e oL el O—:; e AC35 |\ceaxG 11 PPV SO CPU MEM
F25 |vee 077 vee 137) L13 B18 WSO xog 0*1 AKLT AC36 |VCCAXG 12 T e e
F27 |y o078 voc 138]_L14 = ol ca of Rid AC37 |vceaxG 13
F28 |voe 070 Voo 139| L15 \Voc 014 Vool 0_14 AC38 |vocaxc, 14
= = B25 |vec 015 Vel 0 15| AK21 AC39 AJ13 =
F30 lvce o080 vce_140| L16 B27 = T Ak23 VCCAXG_15 VDDQO
F31 lycc 081 g voc_141] L18 o5 U018 veco 16— ACA0 |\ocAXG 16 o voDQu|_AJL4
F32 |ycc 082 VCC_142| L19 B30 lvoe-017 Voo T T33 |VecAxG 17 VDDGe|_AJ20
F33 |vee 083 % voc_143| L21 o1 e 018 vea o 18 e T34 [vocax 18 vDDQs|_AJ23
F34 lvoc osa gvoc7144 L22 891 jvec 019 x| Voo 019t &K T35 |\VocaxG 19 ot vDDQu| AJ24
G5 |vec oss o @ voo 145| L24 = \VCC_020 veal 020 = T36 |vocaxG 20 VDDGs|_AR2O
GL6 |vec 086 VCC_146] L25 oozt vea o 22 137 |vocaxG 21 VDDGs|_ARRL
G18 |voc_087 Evoc 147| L27 e lvec. 022 o I T38 |yocAxG 22 » | vooar| ARe2
G19 |voc_oss S vec 148] L28 Celvec023 o vearo 23 == T39 lveeaxG 23| g - | vopgs| ARe3
@1 lvoc_ose & voc 140 L30 o luec. 024 Zjveaoa— T40 VOCAXG 24 £ | vooool AR24
@22 |vec 090 Voo, 150| M4 <19 vec 025 Voo o 251 G 3 |vecaxa, 25 % > | vooaro| A
@4 |vec 091 voc_151| M5 alvec-026 Voa 0,262 W34 |vocaxa 26 “ | vooqua| A3
@5 |vec 092 VoG 152| M6 ooa Vec_027 vea o 27 s W35 |\ceaxG 27 | | vopaL2|_AU27 C
@7 |vec 093 voc 153 M8 oo voe-028 o vea o 28~ W36 |vocaxa 28 E voDQL3| AL
@8 |voc 094 voc 154 M9 Srlvec029 Voa 0,29+ W37 |vocaxa 29 voDQLa| Av21
&30 |vec_095 vee_155| ML SalioC030 |5 vea o 30— U38 |\ocAXG 30 vDDQL5| AV24
&1 |vec 096 voc_156| M2 Solvecost 5 veco 312 W39 |vocaxa 31 vDDQLe|_AV25
G832 |vec 097 vee 1s7| w4 [ o vec_032 |5 veal _32 L W40 |VCCAXG 32 VDDQL7| AV29
&3 |vec 098 voc_158|_Mes Galie033 15 a Vo033 = VB3 |\/ocaxG 33 vooQLs|_AV33
HI3 |vec 009 & voc_1se| M7 vy Wearetd vea o sa- b VB4 |yocaxa 34 VDDQL9| AVB1
H14 |vee 100 @ voc 160 M8 [ Seluec-03s vea o 351 W85 lyocAXG_35 VDDQRO| AY23
HL5 yoc 101 Vec_161] MBO V@058 M O 28 MB6 |vCocAXG 36 VDDQR1| AY26
H16 yec 102 E D13 lvoc 037 voa o 37, N7 V87 |vocaxG 37 VDDQe2| AY28
HL8 |vee 103 5 —=PPVOCSA_SO_CPU s 16 D14 lvcc 038 veal o 38l R3 W88 |yocaxG 38
H19 |ve 104 & DS voc 039 | D veei o 39| Ré Y33 lvoeaxG 39
F21 e 105 vecsao| HLO D16 jvoc odo (s veal o 40f R Y34 [VCCAXG 40 — =PP1V8_SO_CPY PLL , 1
22 |yoe 106 vocsaL|_HLL D18 |vce 041 veal o a1 W3 Y35 |yocaxG 41 _—
Fe4 vec 107 vocsaz| HL2 D29 jvec 042 vea o a2 A Y36 lvceax 42 2 [VOCPLLD AK1LL
25 |voe 108 vecsas| 10 1 lvce 043 veal 0 431 Y7 =PPVCCI Q SO_CPU s 10 11 13 16 63 Y37 |vocaxG 43 5 UveepLia| Aki2
H27 |vee 109 vecsaal K10 D22 vec_044 Vool g a4t V8 Y38 |vocaxG 44
o8 = @ K11 D24 |vcc 045 VCal O 45| V8
28 Jvec 110 § voossl s 025 voc-ose S o o
1 yec 112 veesaz| L12 g; VOC 047 R1302* 75 300
H32 MLO \voc 048 110 19
vec 113 vocsas D80 |voc_049 I e— 1150 VECE
J12 lvec 114 vecsagl ML 381 |vee 050 vocioseL PSS g NocPUVOGOWID v, L 2402
> T = 2
jiz ngﬁz vocsato M2 D33 |voc 051 veoesa_vi o P34 VOCSA R1310
318 lvoc 117 e e 8 o CPU_VI DALERT_R_L 44,72
J19 . B85 lvee 053 = VI DALERT* 4A37 = — 1% 1ANN, 2 Li1ew CPUVIDALERT Ly es o7
VCC 118 D36 |vec 054 > VF-LF 40 B
j; xgi;g 32 Vﬁf’i 5 v psaukl c37 s7 CPU_VI DSCLK_R | ngll
3 VCC_05 & 506 1 2 1/16wW CPU VI DSCLK _grym,
jzg xgi; 14 xz?gi? ’Q;‘ 32 \Voc_057 Vi psout| B37 o7 CPU_VI DSQUT_R wete VAV e
327 |vec 123 ® vss_NeTF2 AV39 =1 xg—gzg R — R1312
- | 5 DSOUT
jgg xg,ig VSS_NCTF3|_AY37 E22 lv 000 VDN JNERETELY cPU VI @ oo
K15 |yec 126 z“ \VCC_061
K16 Jvoe 127 L 5 |vee 062 m VCCSA SENSE| T2 g  SNS CPUVOCSA  qormy o7 06
K18 |vee 128 E27 lvcc 063 b
K19 [voe 129 E28 lvcc 064 - VCC SENSE| A36 g SNS CPUVOORE P gy ss o7
K21 |vee 130 E30 |vce 065 - Vss_SENsE|_B36 . CPU - 6 87
- E31 lvce 066 w
E33 lvcee 067 %) VCCl O_SENSE|_AB4 - SNS CPUVCOQP oo o o _—
E34 lvce o068 | Vvssio sense ABS L CPU ) | o 86
E35 |vee 069 0N
F15 lvcc 070 VCCAXG_SENSE[ L32 - SNS_CPU VAXG P oo o o7
VSSAXG_SENSE|_MB2 1 CPU VAXG | 63 87
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3

AD33

AD36

AD38

AD39

AH33

AH36

AH37

AH3

©

AH3

©

AHS

AH8

AJ12

AJ15

AJ18

AJ21

AJ25

AJ27

AJI36

AJS

AK10

AK13

AK14

AK16

AK2

N

AK31

AK32

AK33

AK34

AK35

AK36

AK37

AMR1

AMR3

AMRS

VSS_001
VSS_002
VSS_003
VSS_004
VSS_005
VSS_006
VSS_007
VSS_008
VSS_009
VSS_010
VSS_011
VSS_012
VSS_013
VSS_014
VSS_015
VSS_016
VSS_017
VSS_018
VSS_019
VSS_020
VSS_021
VSS_022
VSS_023
VSS_024
VSS_025
VSS_026
VSS_027
VSS_028
VSS_029
VSS_030
VSS_031
VSS_032
VSS_033
VSS_034
VSS_035
VSS_036
VSS_037
VSS_038
VSS_039
VSS_040
VSS_041
VSS_042
VSS_043
VSS_044
VSS_045
VSS_046
VSS_047
VSS_048
VSS_049
VSS_050
VSS_051
VSS_052
VSS_053
VSS_054
VSS_055
VSS_056
VSS_057
VSS_058
VSS_059
VSS_060
VSS_061
VSS_062
VSS_063
VSS_064
VSS_065
VSS_066
VSS_067
VSS_068
VSS_069
VSS_070
VSS_071
VSS_072
VSS_073
VSS_074
VSS_075
VSS_076
VSS_077
VSS_078
VSS_079
VSS_080
VSS_081
VSS_082
VSS_083
VSS_084
VSS_085
VSS_086
VSS_087
VSS_088
VSS_089
VSS_090
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VSS

VSs_091| AMR7 2&1
Vss_092| AMB

vss_093| AMBO AX\l,;
VSS_094| AVBE AV35
VSS_095[ AVB7 AV38
VSS_096| AVBS AV6
VSS_097[ AVBY AWLO
VSS_09s| AME 4 AWL1
VSS_099[ AMRO AWL4
Vss_100[ AVG AWLE
VSS_101[ ANLO AVB6
vss_102| AN11 AVG
VSS_103| ANL4 AY1L
VSS_104[ AN17

VvSs_105| ANL9 2&;
VSS_106[ AN22

VSs_107| AN24 Aﬁi
VSs_108| AN27 AY6
VSs_109[ AN30 AVS
vss_110[ AN31 B10
vss_111] ANS2 B13
vss_112| AN33 B14
Vss_113| AN34 BL17
VSS_114| AN3S

Vss_115| AN36 :zz
vss_116[ ANS B29
VSs_117[ AN6 B32
vss_118[ AN7 B35
Vss_119[ AN8 B38
VSS_120[ AN9 B6
vss 121] APL =T
vss_122| AP11 12
Vss_123| AP14 ci7
VSs_124[ AP17 0
Vss_125[ AP22 23
vss_126[ AP25 26
Vss_127| AP27 =9
VsS_128[ AP30 =2
Vss_129[ AP36 35
VSS_130[ AP37 7
VSS_131[ AP4 [
Vss_132| AP40 D17
VSs_133| APS D2
VSS_134[ ARL1 D20
VSs_135| ARL4 023
VSs_136| ARL7 026
Vss_137| ARL8 D29
Vss_138| ARL9 D32
VSs_139[ AR27 D37
VSS_140[ AR30 D39
VvSs_141| AR36 D4
VSs_142[ ARS D5
VSS_143[ AT1 )
VSS_144| AT10 E11
VSS_145| AT12 E1o
VSs_146| AT13 E17
Vss_147[ AT15 E20
Vss_148| AT16 £23
VSS_149| AT17 E26
VSS_150[ AT2 E29
vss_151{ AT25 E32
Vss_152| AT27 E36
VSs_153| AT28 7
VSS_154| AT29 E8
Vss_155| AT3 F1
Vvss_156| AT30 F10
Vss_157| AT31 F13
Vss_158| AT32 F14
VSs_159| AT33 F17
VSs_160[ AT34 F2
Vvss_161| AT35 F20
vss_162| AT36 F23
VsS_163| AT37 F26
VSS_164| AT38 F29
VsS_165[ AT39 Fa5
Vvss_166| AT4 F37
Vss_167[ AT40 F39
vss_168| ATS F5
VSS_169| AT6 =
Vss_170[ AT7 Fo
Vss_171| AT8 Gl
vss_172[ AT9 Gl2
vss_173[ AUL a7
Vss_174[ AULS @0
VsS_175[ AU26 @3
Vss_176[ AU4 @6
vss_177[ AK @9
vss_178| AUS =4
Vss_179[ AUB o
VsS_180[ AV10

\Vss_181
\Vss_182
\Vss_183
Vss_184
\Vss_185
\Vss_186
\Vss_187
\Vss_188
\Vss_189
\Vss_190
Vss_191
Vss_192
Vss_193
Vss_194
\Vss_195
\VSs_196
\Vss_197
\Vss_198
\Vss_199
\ss_200
\Vss_201
\Vss_202
\Vss_203
\VSs_204
\Vss_205
\Vss_206
\Vss_207
\Vss_208
\Vss_209
VSS_210
Vss_211
Vss_212
Vss_213
Vss_214
Vss_215
VSS_216
Vss_217
Vss_218
Vss_219
VSS_220
Vss_221
Vss_222
Vss_223
Vss 224
\Vss_225
\VSs_226
Vss 227
Vss_228
Vss_229
\Vss_230
\Vss 231
Vss 232
Vss 233
\Vss_234
\Vss_235
\Vss_236
\Vss 237
\Vss_238
\Vss_239
VSS_240
Vss_241
Vss_242
Vss_243
VSS_244
VSS_245
VSS_246
Vss_247
Vss_248
VSS_249
\Vss_250
\Vss 251
\Vss_ 252
Vss_253
\VSs 254
VSs_255
\Vss_256
\Vss 257
Vss_258
\Vss_259
\VSs_260
\VSs 261
\Vss_ 262
\Vss 263
\VSs_264
\VSs_265
\VSs_266
\Vss 267
\Vss_268
\VSs_269
VsS_270
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VSS

VSS_271
VSS_272]

H1

H17

VSS_27
VSS_274
VSS_275
VSS_276

H20

H23

VSS_277,
VsS_278

H26

H29

VSS_279
VSS_280

H33

H35

H37

Vss_281
Vss_282)

H39

VSS_28:
VSS_284
VSS_285
VSS_286

Ji1

VSS_287
VSS_288

Ji7

J20

VSS_289
VSS_290
VSS_291

J23

J26

J29

Vss_292)

J32

VSS_29:

K1

VSS_294
VSS_295
VSS_296

K12

K13

K14

VSs_297
Vss_298

K17

VSS_299
VSS_300
VSS_301

K20

K23

K26

VSS_302]

K29

VSS_30:

K33

VSS_304
VSS_305
VSS_306

K35

K37

K39

VSS_307
VSS_308

K6

VSS_309
VSS_310
VSS_311

L10

L17

L20

VSS_312]

L23

VSS_31

L26

VSS_314
VSS_315
VSS_316

L29

L8

VSS_317
VSS_318
VSS_319
VSS_320
VSS_321,
VSS_322

M7

M0

M3

M6

M9

VSS_32

VB3

VSs_324
VSS_325
VSS_326

M35

M7

VsS_327|
VSS_328

VSS_329
VSS_330
VSS_331

2|z [5[5/5(5

VSS_332

P2

VSS_33

P36

VSS_334
VSS_335
VSS_336

P38

P40

P5

VSS_337
VSS_338

P6

R33

VSS_339
VSS_340
VSS_341

R35

R37

R39

VSS_342]
VSS_34:

T1

VSS_344
VSS_345

T5

T6

VSS_346
VSS_347]

Vi

VSS_348
VSS_349
VSS_350
VSS_351

V33

V34

V35

V36

VSS_352
VSS_35:!

V37

VSS_354
VSS_355
VSS_356

V38

V39

V40

VSS_357
VSS_358

V5

VSS_359
VSS_360

Y5

Y8
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15 6 ZPP3V3 S5 PCH STRAPS i
PCH | ' e it
= IVB PCle Str nfi i : :
10K\ £ 2 R1501 SVC VAKE SO L a1 ae 15 s =PP3V3 SO _PCH STRAPS i aps co guration: i
5% 1/16W M- LF 402 I CF@5:6] = Sel PCle Cfg CFF 3] =Direct/Rev for X4 CFF 2] = Direct/Rev for x16 !
10K, , R1502 TBT GRSX BIDLR 2 o | 11 = 1x16 (default) 1 =DR 1 =DR |
5% 1/ 16W VF- LF 402 - i 10 = 2x8 0 = REV 0 = REV i
10K1 A A2 R1504 PCH SUSWARN L 6 10K , R1509 DP_AUXCH | SO = i 00 = 1x8, 2x4 i
5% 1/ 16W M- LF 402 5% T/16W NF-LF 402 e e e e et et ke =
10Ky , R1563 POH_GPLO72 w 101 » R1510 PCH GPIOL a
1K5% 1/ 16W M--LF 402 5% 1/ 16W M- LF 402
4
1 2 PM PWRBTN L 19 25 a5 10K p R1511 PCH GPI 018 2 D
59 1/ 16W NF(-)LF 402 59 1/16W M- LF 402 1K NOSTUFF
10Ky 2 PcH SMBALERT L 1e 82 25 10 CPU_CFG<5> 1 . R1512
5% 1/ 16W M- LF 402 5“//0\/\/\1 1/ 16W M- LF 402
DP_AUXI O_EN I nver si on 1K | NSTUF 513
82 25 10 CPU_CFG<6> 1 ’\/\/\/2
Inverts PCH GPl O DP_AUXCH_ | SOL to drive DP_AUXI O EN for external DP 5% 1/16W M= LF 402
- NOSTUFF
15 . =PP3V3 SO PCH STRAPS o2 25 10.CPU_CEG<3> 1K F R1523
5% 1/ 16W M- LF 402
=PP3V3 S5 PCH STRAPS 1 U1000. 18: 3rm
o R1507 1K 30
10K, , R1519 10K a2 25 10.CPU_CFG<2> 1 2
AN/ USB EXTA OC L 20 43 5% 5% 1/16W M- LF 402
5% 1/ 16W M- LF 402 r:\l/{:lﬁ\év
402
10Ky , R1518 USB EXTB OC L 20 43 =
5% 1/ 16W MF- LF 402 CRITICAL p DP_AUXI O EN oo s —_—
10K » R1517 USB EXTC OC L 509
50//‘,\/\/\/ 1/ 16W MF-LF 402 o SSMBK15AMFVAPE '23
10K1 A AN, 2 6 USB_EXTD_OC L o VESM -
5% 1/ 16W M- LF 402
—
5
1K, 2 R1536 USB EXTB OC EHCl L o 1[G7 s R1570
5% 1/ 16W M- LF 402 2 61 45 33 10_PM SLP S5 L 100Ky 2
R1537 1w DP AUXCH ISQL | e 5% 1/ 16W M- LF 402
1K, 2 USB EXTD OC EHCI L 50 - R1571
2 ¢ =PP3V3 S4 SDCARD 5% 1/16W MF-LF 402 61 a5 10_PM SLP_S4 L 100K AAA2
5% 1/ 1R6i/\15l\§- LF 402
15 ¢ =PP3V3 SO _PCH STRAPS 2
FF 61 46 45 38 26 19_PM SLP S3 L 100K, AAA2
4. 7K R1529 5% 1/ 16W M- LF 402 C
, 2 S 1 PCH GPI 22 10K, , R1533
5% 1/ 16W M- LF 402 = AVAAY,
R1520 ) R1528 5% 1/16W MF-LF 402
10K 2 SDOONN_STATE_CHANGE 10k 2 SATARDRVR _EN R1532
590 1/16W MF-LF 402 0 59 1/16W MF-LF 402 * 22 PCH GPI Q6 20K 2
5% 1/ 16W M- LF 402
4 a7 16 _ENET_MEDI A SENSE 10K AN R1531
5% 1/ 16W M- LF 402
NOSTUFF R1553 o 2 WO EN 10K 1 A2 R1530
N R1525 5% 1/16W MF-LF 402
82 25 19_L TPXDP_CLK100M N IAANZ | TPCPU CLK10OM N _ 4, 4, 10K 2 M.B_RAM CEGI ,, R1555
596 5% 1/16W M- LF 402 10_PCH GPI Q29 10K AANZ
1/ 16W 5% 1/ 16W M- LF 402
Mos” R1524 R1521
s 10Ky 2 M.B_RAM CFQD ,; 3a 22 TBT_C O PLUG EVENT 10K 2
5% 1/ 16W M- LF 402 5“’/0\/\/\I 1/ 16W M--LF 402
NCSTUFF R1503 |
, R1554 10K1 n\ An 2 RI542 g6 ronmiveE SO L 4 ae 26 21.ENET_LOW PVR PCH 10K1 A A2
82 25 18| TPXDP_CLK100M P 1 2 L TPCPU CLK10OM P_ 4, g, 5% 1/16W M- LF 402 5% 1/16W M- LF 402
50
116w R152 1
e 10K, 2 6 PCH CAM RESET », =
5% 1/ 16W M- LF 402
10K1,vv\12 R1527 PCH CAM EXT_BOOT ,,
_ —PP3V3 S4 PCH 5% 1/ 16W MF-LF 402
42 6 =PP3V3 SO _LED SATA s_=PP3V3 S4 PCH
R1505 = UNUSED cl ock term nations for FCl M MODE
i 15 [PCH CLKIN GNDL 10K 3\ A 2 R1551
?7/“16W 5% 1/ 16W M- LF 402
M- LF =
=PP3V3_SO_PCH STRAPS
5402 15 ¢ =PP i 16 _PCH CLKI N _GNDO 10K 4 » R1550 B
5% 1/ 16W M- LF 402
10K , R1540
AP PVR EN 20 2 IAM e e BLGKREQ L 2 e 10 PCH_CLK14P3M REFCLK 10K 1 AA 2 R1549
R1539 5% 1/ 16W M- LF 402
10Ky 2 ENET_CLKREQ L R1548
5;"\/\/\/ HAEW M- LF 402 o * S ¥ = : 12:1(1 150/ 21/ 16W M- LF 402
15 6 =PP3V3 S5 PCH STRAPS 10K, ) R1538 AP CLKREG L - 2 -
50 T TewW e LF 302 = 5§ 16.PCH CLK100M DM P 10K 4 2 R1547
R1541 — = - R3375MM 500 1/16W MF-LF 402
10Ky 2 SSD_CLKREQ L
Reiiis 500/ VV 1716w Ve LF 402 F B M K100M SATAN 10K, , R1546
as| SPI_DESCRI PTOR OVERRI DE L =3 - = . - 9MM 596 1/ 16W MF- LF 402
(a0 RIRLBOoL 10K3 , 5 5 2 R1508 PEG CLKREQ L R1545
Q 5% 1/16W M- LF 402 10 PCH CLK100M SATAP 10K 3 2
- = . + ONM 59 1/ 16W M- LF 402
18 PCH CLK96M DOTN 10K1 A An 2 R1544
- = . L oMM 59 1/ 16W MF- LF 402
PLACE_NEAR=R1805. 4: 3nm
= =PP TBT P!
. s 3V3 CH GPI O 16 PCH_CLK9GM DOTP 10K , R1543
SPI_DESCRI PTOR OVERRIDE R 3301 ,\/WBl HDA_SDOUT Ry, 16 0 R1562 PLACE_NEAREUIBOU. BF3BT 5N 500 V V17 16W M- LF 402
5% 1/ 16W M- LF 402 1019\/\/\/2 JTAG TBT TDO 21 o
5% 1/ 16W M- LF 402 =
10K , R1561 JTAG TBT_TDl 21 34
5% 1/ 16W M- LF 402
36 20 10 s =PP3V3 SO _PCH GPI O
10K . R1560 JTAG TBT TMB 15 a4
10K R1558 5% 1/16W MF-LF 402
1 2 BT PWR RST L NOSTUFF
s/ VNV T Tow v iF a0z o 10K s R1559 TBT SWRESET R L
5% 1/ 16W M- LF 402
10K 4 , R1557 - REO L 200 : R1567 SYNC _MASTER=D/_M.B A
5% 1/ 16W MF- LF 402 10K 2 JTAG TBT TCK 21 a4 T
5% 1/ 16W MF- LF 402 STRAPS, PULL UPS, PULL DOWS FOR PCH AND CPU
v g em ez
d} Appl e 1nc. 051- 9179
o
1K S 16. 0.0
53 53 16_HDA SYNC LAAA2 R1514 NOTI CE OF PROPRI ETARY PROPERTY:
5% 1/ 16W MF-LF 402 J_ THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
L | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE ‘ F
= 11 NOT TO REPRODUCE OR OOPY | T 15 113
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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10x 10UF and 10x 1UF CAPACI TORS

Pl ace inside socket cavity

=PPVCORE_S0_CPU
Cl621

CPU VCORE DECOUPLI NG
Cl%zozzli P ::1

14x 22UF, 0805 | NTEL RECOMVENDATI ON 18X 22UF 0805 (14 Inside cavity and 4 North of processor)
1
W % WE —
Y Y ‘P
603 603 3

REPALCED W TH 603 PER RDAR: // 10700439
Cl1607 |+ C1608 |+ C1l609
— 22UF go%ﬂUF
1C1636 |1 C&':637 1C1638 |t C&':639

|
N[ e

PLACEMENT_NOTE ( C1600- C1613) :

w0 33.4,-=PPVOORE_S0_CPU
1 C1600 |: 1

22UF - 22UF -

2 2

1 C1610 |*C1611 [*Cl612 |:Cl613
22UF L 25UF T L 25UF 22UF
20% -1 20% -1 20% 20%
2 6.3V 2 6.3V 2 6.3V 2 6.3V
X5R- CERVR X5R- CERV2 X5R- CERVR X5R- CERVR
0603 0603 0603 0603

BULK CAPS ON CPU VREG PAGE 72

CPU VCCI O DECOUPLI NG
| NTEL RECOMVENDATI ON 9X22UF 0805, 16X 0805 pl acehol ders

C 8X 22UF 0805, 6X 10UF 0805
PLACEMENT_NOTE ( C1650- C1657) :
111 0g =PPVCCI O_S0_CPU
+C1650 |[1Cl651 |[:Cl652 [1C1653 |[:Cl1654 [1Cl655 |[:Cl656 JiC1657
22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% -1 20% -1 20% -1 20% -1 20% - 20% T 20% 20%
—F SR cerve 2 X5R- CERVR 2 SR cerve 2 So’cerve 2 Son’cerve 2 Soncerve 2 SeRYcerve 2 Soncerve
0603 0603 0603 0603 0603 0603 0603 0603
PLACEMENT_NOTE ( C1660- C1665) : _l_
.PI ace at edge of socket. - -
1 Cé)l(:}ZGO 1 Cé)l(:}zﬁl 1 %‘?:62 1 Cg%(:}:63 _1C§(:¥34 1 Cg%(:}ZGS
O T R T T
1 CPU VCCSA DECOUPLI NG
B 2x 10uF 0603. | NTEL RECOMVENDATI ON 2X 10uF 0805
12 s =PPVCCSA SO_CPU
B
11 ¢1e66 | %%67
R X
i

BULK CAPS ON CPU VREG PAGE 74
2 é g 2
&

CRI Tl CAL
1
+
Bul k decoupling is on VCCSA reg page 75
e

1670
B J30UF-0. 00450HM
24y
CASE- D2- SM

Menory (CPU VCCDDR) DECOUPLI NG
e _=PP1V5_S0 ,CPU MEM
Ji%l&ﬂi 1 (23%&:77 1(2:%3:78 1(2:%3:79 1(23%3:80 1(23%3:81 1C1|:682 _iC&|:683 __1C&F684 __1C&F685 LC&':GSG
e Filene it T ol ideme oy Ty TEY REN T
NOSTUFF 0603 0603 0603 0603 0603 0603 0301 0301 0301 Ogol Ogol
CRI Tl CAL
L*C1687 J_
- 330UF- 0. 00450HM =
5 0%
&E—DQ- SM
= PLL (CPU VCCSFR) DECOUPLI NG
A 2x 47uF, 1x 22uF 0805, 1x 10uF 0603, 1x 4.7uF 0603, 1x 2.2uF 0402, 2x 1uF 0402. | NTEL RECOMVENDATI ON 1x 10uF 0805 SN S ===} SN NI == RN
s _=PP1V8_SO_CPU PLL =
CPU NON- GFX DECOUPLI NG
v aN el e ;
1C1693 |1 C1694 |1 C1692 |1 C1691 (1 C1695 [+ C1690 |1 Cl1696 JiC1697 I | 051-9179 | D
T T TR TN T AT T i Apple Inc.
"\ ®
—F Agg 2 Agg 2 Z1%2 2 é83-CERM 2 %(83 z %g§3CEM 2 6305 2 6305 NOTI CE OF PROPRI ETARY PROPERTY: 16 0 O
L PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
BULKC CAPS QN VIT REG PAGE 77 = T T AT NTA N TH & DOGUVENT 1N GOnel DENGE 16 OF 113
Il NOT TO REPRODUCE OR COPY I T
VAL mans resgaen o INWAEREREITT 6 OF 90
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VAXG DECOUPLI NG

I NTEL RECOMVENDATI ON 4X22UF 0805, 3X 4. 7UF

PLACEMENT_NOTE ( C1704- C1709) :

Pl ace inside socket cavity
=PPVAXG S0 _CPU

63 49 13 6

1C1705 |2 C1U7F06 1C1707

1C1l704 4
e,

—2aF  — %‘%J,F

z dbs ERve

1C1708 |1 C1709

g =

1

BULK CAPS ON CPU VREG PAGE 73

PP3V3 SO0 _PCH VCCA DAC F .,

R1720
. _=PP3V3_S0_PCH_VCC ADAC 1,\/({/\12 -
Mflg‘\év E@C\;\geﬂtgé W
405 CRIE QA 1GY 1GY e
1C1720 [+ C1721 (1 C1722
T0UF ——0. 1UF 0. 01UF
20% -1 18% 18%
—F 6.3V 2 16V —F 16V
X5R X5R CERM
603 402 402
L
TR
L1730
R1730 10UH 0. 12A-0. 360HM
s =PP1V05_S0_PCH VCC ADPLL 1,\/(\?/\12 PP1VO5 SO PCH VCCADPLLA R 1 (Y Y Y L2 PP1V05_SO_PCH VCCADPLLA F ., .
51{5\'4\/ VOUTAGEST. 08V 003 Rl NOSTUFF ﬁgg_cvx{)gm—i:gi VY
505 ltc1730 |*C1731 AGEET 05V
22U —— I
2 2aRY 2 By
B16 402
U TEG-E
L1740
R1740 10UH 0. 12A-0. 360HM
1A, 2 PP1V05 SO PCH VCCADPLLB R 1 PP1VO5_SO PCH VCCADPLLB F . ..
5% ) : 0603 T|CAL W) .
1/16W CFIG k UFF El o 8 ‘2‘W
N%b%p 1C1740 1 C1741 VOLTAGE=T. 05V
- 220UF — 1UF
20% el %9%

PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM OPTI ON
15281070 2 I ND, WV 10UH, 20% 120MA, 0. 360HVS| L1730, L1740 CRI TI CAL 1GY
113S0022 2 |RES, MF, 1/ 10W 0OHM 5, 0603, SMVD, LH L1730, L1740 IGN

SYNC DATE=01/19/201

SYNC VMASTER=D/ M_B

et TTE
G-X DECOUPLI NG & PCH PWR ALI AS

051-9179 | D
16.0.0

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 TH S DOCUMENT | N CONFI DENCE
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8 7

o1 42 rE)—PCSLE SSD D2R N<O> 20 |PERNL

51 42 [T PCI E SSD D2R P<0> 20 |pPERP1

o 42 @OT}—POE SSD R2D C N<0> 225 PETNL PANTHER- POl NT
o1 12 ¢gm—PCLE SSD R2D C P<0> F23 |peTP1 FCBGA
o1 42 E_SSD D2R N<1> P20 |pERN

81 42 PCIE SSD D2R P<1> 220 |pERP2

o1 42 qoom}—PCLE SSD R2D C Nel> C22 |pETNZ

81 a2 E D D P<1> 2 |PETP2

01 a7 PCI E ENET D2R N 17 |PERNG

o1 a7 PCI E ENET D2R P 17 |pERP3

o1 a7 PCIE ENET _R2D C N 1 |pETRG

o 27 qom—PCLE ENET ROD C P 2L |PETPS

81 33 PCIE AP RRD C P 17 |pETP4
o134 PCIE TBT D2R N<O> 15 |pERNS
81 34 [T PCl E TBT D2R P<0> 5 |PERP5
o1 21 qm—PCLE TBT R2D C N<O> L7 |PETNS
81 33 (OO} PCIE TBT R2D C P<0> ICIG PETP5S
81 34 PClE TBT D2R N<1> 15 |PERNG
81 34 PCl E TBT D2R P<1> 15 |PERP6
81 34 E TBT D N<1> 16 |PETNG
o134 PCIE TBT R2D C P<l> 15 |pETPG
1]
o]
a
o1 2 [TRy—PCL E TBT D2R N<3> $1L0 |PERNS
81 34 PCIE TBT D2R P<3> 10 |pERPS
81 34 PCl E TBT R2D C N<3> 13 |pETNG
81 34 E TBT_R2D C P<3> 13 |PETPS
o1 42 (OO —PCLE CLK100M SSD N 58 |cLkauT_Pal EON
81 a2 E_CLK100M SSD P C6 |CLKOUT_PCI EOP
81 33 PCl E CLK100M AP N CLKOUT_PCI EIN
81 33 PCl E CLK100M AP P V6 |cLKOUT_PCI E1IP
o1 31 ¢oom—PCLE_CLK100M TBT N 12 | oL KOUT PCl E2N
o1 34 (m—PCLE CLKI00M TBT P 14 |cLKOUT _PCI E2P
15 R)—PEG CLKREQ L L¥43 |PCI ECLKRQ2* / GPI O20/ SM *

o 37 (oOm—PCLE CLK100M ENET N &5 |oLkauT_PCi E3N

SMBUS

SML1ALERT*/ PCHHOT* / GPI O74;

PEG

FROM CLK BUFFER

CLOCK

FLEX

CLKOUTFLEX0/ GPI 064

CLKOUTFLEX1/ GPI 065

CLKOUTFLEX2/ GPI 066

CLKOUTFLEX3/ GPI 067

CLKOUT_I TPXDP_
CLKOUT_| TPXDP_P|

SMBALERT*/ GPI 011 BN49 PCH SMBALERT L 15
SMBOLK| BT47 g SMBUS PCH CLK o o o
SVBDATA|_BR49 & SNVBUS PCH DATA CED = =
SMLOALERT*/GPI 60| BUA9  USB EXTB SEL_XHC gy 43
SMLOCLK| BTSL g SM._PCH 0 CLK oo @8 o
SMLODATA|_BVBO P DATA 48 85
BR46 USB EXTD SEL XHCI oo 4
SML1CLK/ GPI c58| _BJ46 SML_PCH 1 CLK w®
SML1DATA/ GPI O75| BKA6 g g, SM. PCH 1 DATA  pry s
CLKOUT_PEG A N _AG8 TP _CLKOUT PEG A N .
CLKOUT_PEG A P| A® TP _CLKOUT PEG A P A
CLKOUT_DM _N_P31 DM __CLK100M CPU N e
cLkouT_DM _P|_R31 DM __CLK100M CPU P e
CLKOUT_DP_NLNS6 g, TP PCH CLKQUT DPN__gomy o
CLKOUT_DP_P|_MB5 TP, K DPP. N
CLKIN_DM _N_P33 - PCH CLK100M DM N am =
CLKI N_DM _pP| R33 - PCH CLK100M DM P am =
CLKI N_DOT_96N_BD38 > PCH CLK96M DOTN am s
CLKIN_DOT_96P| BF38 o,  PCH CLKO96MDOTP (7 :1s
CLKI N_SATA_N_AF55 K100M SATAN 15
CLKI N_SATA_P| AC56 . PCH CLK100M SATAP am s
REFCLK141 N_AN8 - PCH CLK14P3M REFCLK ¢y 15
CLKI N_PCI LOOPBACK|_BDLS PCH CLK33M PCI I N 26 83
et e
XTAL25_| NLAJ3 PCH CLK25M XTALI N 26 83
XTAL25_OUT| AJS g  PCH CLK25M XTALQUT 5
XCLK_Rcovp|_AL2 @52 PCH XCLK_RCOVP

| ATO g TP POH GPIOB4 OLKOUTELEXD

BAS TP | K FLEX1
AVS - TP _PCH GPI 066 CLKOUTFLEX2 s
BA2 - TP _PCH GPI 067 CLKOUTFLEX3 s
R52 | TPXDP_CLK100M N
N52 | TPXDP_CLK100M P
CLKI N_GNDO_N|_V63 PCH CLKI N GNDO
CLKI N_GNDO_P|_V52
CLKI N_GND1_N_R27 PCH CLKI N _GNDL
CLKI N_GND1_P| P27
CL_CLK1| BASO TP PCH CL CLK1
CL_DATA1| BF50 TP _PCH CL DATAl
CL_RST1*|,BF49 TP _PCH CL RST1

81 a7 E_CLK100M ENET P B8 |cLKOUT_PCI E3P
s TP _PCl E_CLK100M PE4N Y9 |CLKOUT_PCI E4N
s TP _PCl E_CLK100M PE4P Y8 |CLKOUT_PCI E4P
w0 o (oOT}—PEG CLK10OM N @aF3 [cLkauT_Pal ESN
%0 o (T}—PEG CLK100M P &2 cLkauT_PCl ESP
18 E_CLKRE | 44 L 54 |PCl ECLKRQE* / GPI 044
s DM __M DBUS CLK100M N 12 |CLKOUT_PEG B_N
s DB K100M P 11 [CLKOUT_PEG B P
R1851
42 15 _SSD CLKREQ L 1 0 2
5%
1/ 16W
M- LF
402

PCIE CLKREQH GPI 44 L

37 15 ENET CLKREQ L 1 /\/v\/Q

M- LF
402

PCH CLK32K RTCX1 BR39 |rTCX1 OM T_TABLE FWHO/ LADO
83 26 PCH CLK32K RTCX2 BN39 |rTCX2 FWH1/ LADL! 83 LPC R AD<1> mznz s6  LPC AD<1> B 5 47 5
QO LR32R RICAs  e—— aG
PANTHER- PO NT rFw2/ LAD2 LPC R AD<2>
(1o 10) e AN B LBC ADB2 (o oc o o5
10 _RTC RESET L wp— BT4IRTCRST*
FWH4/ LFRAVE* | BGL7 o | FRAME L R18641 202 sw LPC FRANE L
T 33 L 3
16 _PCH SRTCRST L BT SRTCRST* . VWit D
E 4 LDRQ* (BK17 TP_LPC DRE( s
1 _PCH | NTRUDER L BVB&| NTRUDER® - LDRQL*/ GPI (23| BAZ0 g TBT PWR EN PCH 2
10 _PCH | NTVRMVEN BN | NTVRVEN SERI RQ_AVE2 ey LPC SERI RQ
- b d
.5 HDA BIT CLK R &=— Y22 |HDA BCLK SATAORXNL_AC56 SATA HDD D2R N 42 82
SATAORXP| ABS5 SATA am 2 o
16 _HDA_SYNC R BP23 |HDA SYNC SATAOTXN_AE46 TA_HDD R2D a2 82
SATAOTXP&‘SATA—@ a2 82
15 _PCH SPKR 556 [sprr
FS SATALRXN_AAS53 a2 82
15 _HDA RST R L @ B2%HDA RST* I SATALRXP|_AAS6 SATA SSD D2R P a2 82
7 SATALTXNL_AGA9 SATA SSD R2D C N a2 82
HDA SDI NO BD22 HDA_SDI NO SATALTXP| AGAT SATA SSD R2D C P 42 82
s _TP_HDA SDI NL - BF22 |pA_SDI NL
o« _TP_HDA SDI N2 - BK22 lHpA_sDi N2 SATAZRXN|_ALS0 o, TP_SATA C D2RN s
s _TP_HDA SDI N3 P22 |HoA _sDi Ne SATA2RXP[ AL49 o TP_SATA C D2RP .
SATA2TXNLALSE g TP _SATA C R2D CN s
s HDASDOUTR g BT23iHpA SDO SATA2TXP| ALS3 g TP SATACRIDCP
15 JTAG TBT TVS —BS25 api 83 SATASRXN AN6 o TP SATA D D2RN .
15 _ENET_MEDI A SENSE - BA25 lGPI 013 SATA3RXP|_AN44 8
£ SATAITXN_ANS6 TP SATA D R2D ON .
& SATA3TXP|_AMBS * TP_SATA D R2D CP s
25 _XDP_PCH TCK - BA43 |3TAG TCK
SATAARXNLANO o TP _SATA E D2RN .
o=
25 _XDP_PCH TMS - BS50 [3TAG TVE o SATAARXP| ANSO__ o TP _SATA E D2RP s
Z SATA4TXN|_ATS0 TP_SATA E R2D CN .
25 _XDP_PCH TDI 5552 3TAG TDI n SATAATXP| AT49 gy TP SATAERDCP &
25 _XDP_PCH TDO 247 13TAG TDO SATASRXNLAT46 o TP _SATA F D2RN s
SATASRXP| AT44 o TP SATA F D2RP s
o=
SATASTXN_AV50 s
SATASTXP| AVA9 TP _SATA F R2D CP s
o3 47 qOM}—SPL_OLK R & R4 |sPl_aLk
SATAI covpd_AJ53 52 PCH SATAI COVP
83 47 (OO} SPI_CSO R L - ATS57{sPI _Cso* I SATAI COVPI L} TI E THEM TOGETHER VERY CLOSE TO PINS. PLACE THE RESI STOR LESS THAN 200M LS FROM THE PI NS
o
0
NC SPI_CS1 L B sp_csi1+ SATALED* (BFS7 g PCH SATALED L 15 42 _ v
LIESES 8| QYAL-VBBEL=ENEHY
Pl | R 2053 |sPi_Mosi SATAOGP/ GPI CR1| _BCS4 25 DP_AUX r R1841 0 2 DP_AUXCH | SO o 15
-~ 3
SATALGP/ GPI OL9| AY52 25 SATARDRVR EN R 0 1 2 5% SATARDRVR EN e 15
VAV
53 47 [T)—SPL_M SO - AT55 [SPI_M SO o
i =PP1V05 S0 PCH 6 24
L_BKLTCTL AGL2 TP_PCH L BKLTCTL 1RF’]L-Q(E,.;EINEAF?:UlBOD. AE52: 2mm
L_BKLTEN_AGL8 TP _PCH L BKLTEN 4 49.9
L_voD _EN|_AGL7 TP PCH L VDD EN , ew
L
SATA3COMPI | AES4
SATA3RCOMPO|_AES2 s24 PCH SATA3COWP
SATA3RBI AS|_AC52 a2 PCH SATA3RBI AS
PLACE_NEAR=U1800. AC52: 2nm
R1805
33
5%
83 18 15 _HDA SDOUT R 1 W\/ 8 HDA SDOUT msggg
531 _HDA BIT CLK R 2 AN 7 HDA BIT OLK__yoomy =5 &
83 18 _HDA_SYNC R 3 AN 6 HDA_SYNC [ 15 53 e
4319 _HDA RST R L ) 5 HDA RST L 53 8
A =
SM LF
PLACE THI S RESI STOR PACK CLOSE TO PCH (M N 500M L)
106 _=PP3V3 G3 PCH "
R1802* ‘R1803
20K 20K
5% %
. . 1160 16w
R1800 R1801 w,t¢ L
390K 1M 2 2
5% 5%
s e &_RTC RESET L 18 45
022 2402 PCH SRTCRST L 18 SYNC MASTER=D/ M.B
PCH | NTRUDER L TICE
POH | NTVRVEN PCH SATA/ PCl E/ CLK/ LPC/ SPI
T
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o0 [THy—DM_N2S N<0> g D83 Ipv oRXN OM T TABLE FDI_RXNOl A2 o, PCHFD RX N<O>
oo DM NS Nel> g AS6Ipv 1RXN 1800 FDI_RXNL|_F45 & PCH FDI_RX N<1> ° s TP_PCH RESERVE 0 J57 OM T_TABLE SDVO_TVCLKI w @ TP SDVO TVCLKI NN s
oom DM NS N2> 0 g B37Iov2ray PANTHER- POl NTroi_rxe| HAL a  PCH FDI_RX N<2> . » TP_PCH RESERVE 1 w3 1800 SDVO_TVCLKI NP|_U8 o TP SDVO TVCLKINP .
o1 10 Ty DM NS N<3> - E37 (DM 3RV FoBGA FDI_RaNG| 46 o FDI_RX N<3> o s TP_PCH RESERVE 2 [V PANTHER- PO NT h
(3 CF 10) FDI_RxNd4|_B45 @ PCH FDIRX N<4> N s TP_PCH RESERVE 3 M50 FCBGA SDVO_STALLNL_YS & TP SDVO STALLN s
o 10 DM _N2S P<0> B33 |pv 0RXP FDI_RX\S| B47 g PCH FDI_RX N<5> . » TP_PCH RESERVE 4 R50 (4 CF 10) SOVO_STALLP| V8 o TP SDVO STALLP .
5 10 O DM _N2S P<1> . B35 |pMm 1RXP FDI_RXNe|_J43 . PCH FDI_RX N<6> o s TP_PCH RESERVE 5 Y41 =
81 10 DM _N2S P<2> 36 Ipm 2RXP FDI_RXN7| M43 o,  PCH FDI RX N<7> N s TP_PCH RESERVE 6 H50 SDVO | NTNL_T3 @ TP SDVO I NN .
s 10 (TN)—DM_N2S P<3> * F38 |pv 3RXP s TP_PCH RESERVE 7 w4 SDVO | NTP|_U2 - TP_SDVO | NTP s
FDI _RxPo|_B43 - PCH FDI_RX P<0> o s TP_PCH RESERVE 8 46
o110 ¢oom—DOM_S2N N<0> - J36 |pv OTXN FDI _RxP1|_F43 ; PCH FDI_RX P<1> N s TP_PCH RESERVE 9 Us0 SDVO_CTRLCLK|_AL15 - DP |G B DDC CLK N
81 10 DM S2N N<1> P38 |pM 1TXN E ja] FDI _Rxp2[_J41 - PCH FDI_RX P<2> o ¢ TP_PCH RESERVE 10 R44 SDVO_CTRLDATA|_AL17 o= DP | G B DDC DATA 9
22 18 s =PP1VO5 SO PCH VCCI O PO E 81 10 @%‘_*BBDM 2TXN v FDI _RxP3| D47 Pl PCH FDI_RX_P<3> N s TP_PCH RESERVE 11 w9
o1 10 (T} DM S2N N<3> ® M1 |pv 3TXN FDI _Rxp4| A46 ; PCH FDI_RX P<4> N s TP_PCH RESERVE 12 AB44 DDPB_AUXNL_R9 DP 1G B AUX N o
PLACE_NEAR=U1800. E31: 2nm FDI _RxP5|_A9 FDI P<5> o s TP_PCH RESERVE 13 AB49 DDPB AUXP| RE gy DPIGBAXP
R1900" 81 10 DM _S2N _P<0> H36 |pm 0TXP FDI _RxPe|_H43 @=— PCH FDI_RX P<6> s s TP_PCH RESERVE 14 ES2 | | RESERVED DDPB_HPD|_TL @ DP |G B HPD °
o= o=
49.9 81 10 DM _S2N P<1> R38 |pm 1TXP FDI _RxP7|_P43 - PCH FDI_RX P<7> 9 s TP_PCH RESERVE 15 H52
vibw o1 10 DM _S2N P<2> 338 |pm 2TxP =PP3V3 SO PCH GPI O 1520 36 s TP_PCH RESERVE 16 F53 pDPB_ON_R12 - DP IGB MN<O> o
oz, o0 qom DM _SINP<3> o, P41IoM3TXP FDI_INTLH46 g PCHEDI INT s o TP_PCH RESERVE 17 355 DoPB OP[ R4 o DP IGB MP<0> .
s TP_PCH RESERVE 18 L56 DDPB_1N_ML2 -y DP 1GB MN<i> N
PCH DM 2RBI AS A32 |DM 2RBI AS FDI _FSYNCo|_B51 PCH FDI_FSYNC<0> N s TP_PCH RESERVE 19 K46 poPB_1P| ML1 L DP 1G B MP<1> o e
FDI_Fsynci| G52 > PCH FDI_FSYNC<1> o ° ‘Ri098 s TP_PCH RESERVE 20 Y50 DDPB_2N|_K8 ; DP |G B MN<2> °
s1 PCH DM __COWP E31 |pm _zcowe 10K ¢ TP_PCH RESERVE 21 AB50 DDPB_2P| - DP 1G B MP<2> o
PLAGE TIE RESI STOR VERY GLOSE TO GOWVN PO NT B31 |pM _I RCOWP FDI _LSYNCo| _E49 p PCH FDI_LSYNC<0> o EZ“JEFW s TP_PCH RESERVE 22 L53 § DbPB_3N_M8 ; DP 1G B MN<3> 0
. FDI_LSYNC1| D51 g PCHFDI LSYNC<l> fpmys 402 s TP_PCH RESERVE 23 Y44 ol DDPB_3P| LS - DP 1GB MP<3> 0
PLACE_NEAR=U1800. A32: 2nm 1R1920 2 + TP_PCH_RESERVE 24 &6 UEJ -
750 45 26 25 PM SYSRST L BE52 {Sys RESET* WAKE* OBOM - PCl E WAKE L a0 3 s TP_PCH RESERVE 25 AB46 z DDPC_CTRLCLK|_AL12 - DP IG C CTRL CLK o
ew o s TP_PCH RESERVE 26 K49 % DDPC_CTRLDATA{ AL14 o g DP IG C CTRL DATA N
22’5’;“ 62 10 [T)—PM PCH SYS PWROK > BJ53 |SYS PWROK g'é GPl 82| BC56 oo PCH GPI (32 s TP_PCH RESERVE 27 K50 2
a ¢ TP_PCH RESERVE 28 w8 0 DDPC_AUXN_U12 o= 1G C AUX N 9
= o2 2 M)—PMPOH PYROK g BI38 IpyrK i@ g SUS_STAT*/GPIO61| BNS4  y IPCPWROWNL gy 26 45 47 a DOPC AUXP| U4 g g DPIGCAXP
Ué 2 DDPC_HPD|_N2 @ DP |G CHPD s
wu o PMMEMPVRED o BOI6 loRAVPVROK O SUSCLK/ GPI CB2| BAAT g PM CLKS2K SUSCLK R yormy 4o as 5 h
g DDPC_ON| I3 - DP 1GC MN<0> )
BT37 | ppviroK SLP_S5*/GPIO63| BHEO g PMSIP S5 L meniswmas e DDPC_OP| L2 - DP1GCMP0> 0
= poPC_INL A -y DP 1G C MN<1> .
2 24 10 ¢ TPRIV3 3B _PCH o2 o1 Ty—PM PCH APVROK | B |APYRK SLP_S4*|oBNB2 g  PMSLP S4 L oD 5 4 o poPC_1P| & - DP1GCMP> .
poPC_2NLF5 - DP |G C MN<2> N
'r1999 o: [T>—PM RSVRST PCH L BK38 |RSVRST* SLP S3+|oBVB3 g PMSLP S3 L OO 15 28 38 45 15 01 DDPC_2P| F3 - DP1GCMP2> .
10K DDPC_3N_E2 - DP |G C M.N<3> o
Tiew 15 PCH_SUSWARN L @—|BU4E [SUSWARNF/ GPI GBO SLPABAL g TPPMSLPAL DoPC_3p| E4 P 1GCMP<3> s
) I‘vg—?u: KEEPI NG TP, IF NEED TO USE I T LATER . M‘ﬂOﬂLBLLE
R1905* 45 25 15 [T PM PWRBTN L > BT43{PWRBTN* s TP _CRT | G GREEN - AN2 |CRT_GREEN DDPD_CTRLCLK|_AL9 - DP IGDCIRL CLK 0
10K s _TP_CRT |G RED * AN6 |cRT_RED DDPD_CTRLDATA[_AL8 @=p P |G D CTRL DATA o
1iew PCH GPI 081 ACPRESENT 4, [BG43 |Gpl 081 PVBYI F55 - PM SYNC oD 1
itz , 15 _PCH GPI O72 AV46 |Gpi o72 s TP CRT IGDDC OLK g,  AMBICRT pDC LK % DDPD_AUXN RO g DPIGDABN
SLP_LAN‘/GPICRol BHMS g POHGRICRO 45 s TP CRT |G DOC DATA g AW ICRT _DDC_DATA DOPD_AUXP| N6 gy DPIGD AP _—
PCH R L - BJ48IRI * DDPD_HPDL_ML - DP_| G D HPD 9
s _TP_CRT | G HSYNC AR4 |CRT_HSYNC
DF_Tvs _R47 PCH DF_TVS 19 s _TP_CRT |G VSYNC * AR2 |CRT_VSYNC DDPD_ON_B5 - DP 1 G D M.N<O> N
pOPD_OP|_D5 - DP 1G D MP<0> .
o _TP PCH INIT3V3 L BNS64| NI T3_3V* DSVWRVEN_BR42 PCH _DSWRVEN 10 DAC_| REF pOPD_1N|_D7 - DPIGD MNI> .
CRT_I RTN DOPD_1P|_CB e DPIGDMP<I> .
900" SLP_SUS*|,BD43 TP PCH SLP SUS L DDPD_2N_ S0 ; DP 1G D MN<2> .
10K poPD_2P| B7 - DP 1G D M.P<2> o
s SUSACK*|oBP45 TP _PCH SUSACK L DDPD_3N_B11l - DP 1GD MN<3> N
M LE poPD_3p| EL1 - DP |G D MP<3> N
402, - -
PLACE GLGSE TO ULB0O PIN
=PP1V8 SO PCH
=PP3V3 S5 PCH ¢ 15 24 26
=PP3V3 G3 PCH ¢ 15
_—
R191% R1925 R1981
390K 10 2.2K
5% 1/ 16W 5%
1/ 16W M- LF 1/ 16W
VE- LE 02, VE- LE
402 4025
R1980
1o PCH DE_TVS 2\‘/‘\/7\?1 CPU PROC SEL .,
36 53 10 POLE_WAKE L —  =TBT WAKE L = 176w
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8 7 6 5 4 3 2 1
o TP_PCl_AD<O> =~ gy BFI5|Am OM T_TABLE usBPON_BF36 USB_PCH 0_N 43 8
. _TP_PCl_AD<1> . BF17 |acn U800 Ussror BD36 @ o USB PCH 0_P — BXT A
o TP _PCl_AD<2> -—__ T A PANTHER: POl NT
s _TP_PCl _AD<3> BT13 [aps FCB ussP1N_BC33 USB PCH 1 _N 43 84
o _TP_PCl _AD<4> ._.' =TI (5 & 10) useP1P|_BA33 USB_PCH 1_P P EXT B
. IP PO _ADS> o eniils - @
o TP PCl AD<6> =~ g g BI12inns useP2N_BMB3 USB PCH 2 N P
o IP POl _AD<7> =~ gy BWIAy USBP2P| BVBS o g USB PCH 2 P~~~ —eyuio EXT C
. _TP_PCl _AD<8> . BRL2 |npg
s _ITP_PCl _AD<9> - BJ3 |aAp9 UsBP3N_BT33 USB PCH 3_N 44 84
. _TP_PCl _AD<10> @=— B0 [AD10 USBP3P| BUS2 o g USB PCH 3 P D 4 o EXT D
o TP PGl AD<11> =~ oy BI10|Apg
o TP PCl _AD<12> g g BMiAnp UsBP4N_BR32 USB_PCH 4_N s
» TP PCI_AD<I3> O BF|apig usePar| BTl gy USB POH A P~ UNUSED
s _ITP_PCl _AD<14> o= BN2 (Ap14
o TP PCl _AD<15> = @ g g BEAlAnis UsBPSN BN29 o g USB PCHS N = s UNUSED
o IP_PCl_AD<16> g BE6lAnie USBPSP BVBO g USB PCHS5 P s
o TP PCl AD<17> =~~~ gy BGIS|Any7
o IP PCl _AD<18> = o g BSlimisg usBPoN BK33 o g USB PCH 6 N
o IP_PCl AD<19> =~ o g BTllang UsBPoP| BI33 o g USB PCH 6 P  —+. UNUSED
o IP_PCl AD<20> = o g BAldiaypg
TP_PCl _AD<21> BL2 [ap21 ussP7N_BF31 USB PCH 7 N 27 84
o TP _PCl _AD<21> = gy BL2|
. TP_PCl _AD<22> : BG4 |arp2 Usep7P| BIS1 g USB_PCH 7_P D INTERNAL HUB (BT, SMC12) —
o TP _PCl AD<23> =~ g g Blédiaps
s _TP_PCl _AD<24> BC2 [App4 usBP8N_BN27 USB PCH 8 N a0
. _TP_PCl _AD<25> " .' BML3 o5 Userar| BR2Y gog  USB PCH 8_P " CAVERA
s _ITP_PCl _AD<26> o= BA9 [app6
s _TP_PCl _AD<27> o= 550 A7 UsBPON_BR26 B_P N 43 84
s TP PCl_AD<28> o 88lams USBPOR BT27 g USB PCHO P Fmyue BHa - BXT B
o IP PCl _AD<20> = o g BF8lAmpg
o TP _PCl AD<30> g AVI7lAngp USBP1ON_BK25 USB_PCH 10_N 2 s
aMAml USBPlOP%@M 84 EHCI - EXT D
1]
s TP POl _C BE L<0> gy BV igpeor = usePL1N BI31 USB_PCH 11 N .
« TP PCl C BE L<l> o g BP7igBers UsBP11F{ BK31 o g USB PCH 11 P~~~ ~—+ UNUSED
ch BE2*
—pp3vV P Xe) « TP _PCl _C BE L<3> o= P13 [0 BE3* usBP12N_BF27 USB_PCH 12 N s
36 19 15 6 N uUsBpP12p|_BD27 =0 USB PCH 12 P D UNUSED
R2010 10K 1,,p,2 PCl | NTA_L > B0 P ROA
ROOTT 10K 1 \An72 o0 TTOWVETF 402 pg ) NTB L - B PIRE usep13N_BJ27 USB PCH 13 N .
RZ2012 10K 1 2 o ITTIBW M-LF 402 pgoy | NTC L - EMLElP RO 1% UseP13p|_BK27 USB_PCH 13 P . UNUSED
013 10K 1/\/\/\/2 5% 17 T6W MFLF 402 po) | NTD L - BPE o
AVA%Y; - oP! R > —D
5% 17 16W NF-LF 402 g USBRBI AS* |<BP25 « PCH USB_RBI AS
R2015 10K LAAAZ PCl_REQD_L B B&{REQD* USBRBI A >
O__6 1OK 1 2 5% I1I7T6W M-LTF 4027 JTAG G\/LD( T,vs | J BT5 REQL*/ GPI 060 PLACE THE RESI STOR CLOSE TO COMVON POl NT
017 10K IAANZ e row-veTr—mr—BEC-L2C MUX SEL .  BKSIRece+/ Pl 062 usesrP1| J31 USB3 EXTA RX F P qmyu e §LACE NZARQULERD. BEPS: 2mm
? & BT PMRRST L o AVl opiosa R2070
UsB3RrNL| H31 USB3_EXTA RX F N (e o 1%/
TP PCHPC GNIO L o BAlglavor yg.lﬁw -
TP_PCH_STRP_BBS1 - AV8 |GNT1*/ GPI O61 usB3TP1|_E29 USB3_EXTA _TX P [oom 43 84 2402
TP_PCH STRP_ESI _L BUL2 |enT2*/ GPI 063
PCH STRP_TOPBLK SWP L - BE2 |GNT3*/ GPI 065 usB3TN1| C29 USB3_EXTA TX_N [oom 43 6 L
R2030 10K 1 2 BLC GPI O - B P RoE/ Gl 2 UsB3RP2|_L27 USB3_EXTB RX_F_P P
RE0 TS VWS rTew W e AUD | P_PERIPHERAL DET o AWy avpsips <
10K s 15 (D TBT PWR REQ L - BT15 |PI RQG/ GPI 04 USB3RN2| J27 USB3_EXTB_RX F N am e w
%/{:12:';\7\'} s m—AUD 1 2C INT L > CRPIRGTI GRS
402, usB3TP2| _E27 USB3_EXTB _TX P oo+ e
s TP _PCl _RESET L - AV14OPCI RST*
usB3TN2|_F28 USB3_EXTB TX N 43 8
= | R2020 10K 1,7r 2 PCl _SERR L = BRSERR" =D
) 10K 1 \AA 2 : - PCl _PERR L P B!%PERR* USB3RP3|_L25 USB3_EXTC RX F P You LRT
| R2022 10K 1 ,pp 2 PCl _IRDY L . BFL1| ROV usearnal_J25 USB3_EXTC RX F N o
g - . _TP_PCl_PAR P
| R2023 10K 1 2 PCl_DEVSEL_L BH9|pEVSEL * use3TP3|_B27 USB3_EXTC TX P oD« 5
¢ eUed 10K AN 2 S e o PCL FRAVEL gy BCY R2Z024 10K 1 \\a2 o8 TISWWEIF 302 7po " FRAVE L ool BClIFRave
’ ) UsB3TN3| 26 USB3_EXTC TX N -
| R2027 10K 1 2 PCl _PLOCK_L BAL7 |p ook @
VVV TS T TeW W TF 402 ~ ~ - 9 Uss3real 322 USB3_EXTD RX F P .
| R2025 10K 14 xp 2 PCl_STOP L —C12sTCe" <
10K 1 \"AAV2 2% i PCl _TRDY_L = B TROY USB3RW4|_L22 D E 44 84
TP_PCl_PME L - A5 e usBaTPal D25 USB3_EXTD TX_P [ <« o
: PLT RESET L BK48 [P TRST* UsB3T\4|_B25 USB3_EXTD TX N o) RO
0 20 gy LPC_CLK33M SMC R . AT11 |0 koUT_Pal 0 O00*/ GPI 059l BMA3 o s USB EXTA OC R L R2001 o LAAAZ USB EXTA OC L am s
s 20 o LPC CLK33M LPCPLUS R o,  ANl4 ]G kour_Pal1 oc1*/ GPl ot0| BDAL o 5o USB EXTB OC R L R2002 © LAANZ 5% 1720W M 201 op ExTB OC L am s
s _TP_PCl _CLK33M OUT2 - "T2|akour Pa2 o2+ / GPl o11| BHAL o 25 USB EXTC GC R L R2003 0 LAANZ 5% IT20W M 201 op pxTC oC L ams
. _TP_PCl _CLK33M QUT3 &—~T17 lakaut_Pci 3 Oc3*/ GPI 012 BKA3 o 25 USB EXTD OC R L R2004 0 LAANZ 5% 1720w W Ol UsB EXTD oC L s
0 20 oy PCH_CLK33M PCl OUT & T4 okout_Pai 4 oa*/ GPl 013 BPA3 o o5 USB EXTB OC EHOI R L R2005 0 LAANZ 5% 1T20W M 201 yop ExTB OC EHCOI L am s
ocs*/ GPI 0ol _BJ41 o 55 USB EXTD OC EHOI R L R 6 0 LAANZ % IPOW W 29! s EXTD OC EHOI L am =
ocs*/ GPI o10|_BT45 o »s AP PWR EN R R2007 © LAAN2 5% 1720W M 201 A pyR EN oD 5
OC7*/ GPI O14] BMS g »: SDOONN STATE CHANGE R R2008 0 LAANZ ZZ 1; m x gi SDCONN_STATE_CHANGE am s
| Q- VERELEVERY
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SI GNAL_ MODEL=EMPTY

=PP3V3 SO PCH ¢ 15 21 24

wsIBT aopPluc Event  R2101 0 4 AAA2 2s TBT O O PLUG EVENT R AVE5 |BVBUSY* / GPI QD M T_TABLE CLKOUT_PCI E6N|_AB3 TP _PCIE CLK100M PE6N s
5% 1720W W o1 Uulsoo CLKOUT_PCI E6P|_AA2 & TP PCIE CLKIOOM PE6P N
s POHGPIOL 00 g BRIOITACHI/GPIOL PANTHER- PO N )
SFoEen CLKOUT_PCl E7NL_AE2 TP PCIE CLKI100M PE7N . R211502
- _PCH GPLOS BA22 | TR/ GPI 06 ( ) CLKOUT_PCl E7P|_AFL TP PCIE CLKIOOM PE7P s s ‘Ro155
VE- L
10K
a5 15 SMC RUNTIME SO L BRI6 ITACH3/ GPI O7 A20GATE[ BBS7 o,  PCH AZ0GATE 2 N
M sC NOSTUEE VE- LF
402
2321186 =PP3V3 SO PCH ;1 _HDD PWR EN BP51 |cpi o8 R2%70 2
pECI |_H48 PCH PECI 1 2 CPU_PECI 11 45 a5
1 38 15 _WOL_EN BK50 || AN_PHY_PWR_CTRL/ GPI O12 o Place this near the T point
R2190 5 ROl N |)BCE6 o PCH RCIN L
100K s _XDP_PI NO3 BVBS |Gpi 015 o] R2%40
1160 D53 2 1 2 PWRGD
s R210§ PROCPVRGD] ] -3 CPY oo 1 25
2 2 (OM-AUD | PHS SW TCH EN PCH 0 1 2sAUD | PHS SW TCH EN PCH R AUS6 |SATA4GP/ GPl OL6 o
SI GNAL_NODEL=ENPTY §< THRMIRI Pr0ESC g PM THRMIRIP L M+
- D LPCPLUS GPI O BT17 ITACHO/ GPI OL7
TP1| P22 TP_PCH TP1 .
15 _PCH GPl o2 &—BA53 |scLook aPl ce2 °
B TP2| L31 TP_PCH TP2 s
24 15 _TBT _GRSX BIDIR BP53 |GpI cr4a/ PROC_M SSI NG
Tp3| L33 TP_PCH TP3 3
4515 _SMC WAKE SCI L BJ43 |cpr o7
sl anaL_nvooeL=EVeTYR2104 TP4| MBS TP _PCH TP4 .
22 2 (oor} L SOLATE CPU VEM L 0 1/\/\/\/%%'%M.&Gmms
5% 1/ 20W 1 L36 PCH
SI GNAL_MODEL=ENPTY R2105 TPS5, TP PS5 .
- TBT SW RESET L LANNAZ 15 TBT SWRESET R L BLS56 |STP_PCI */ GPI CB4
<o 5%  1720W M oT - TPs|_Y18 TP _PCH TP6
sl GuAwama:aﬂ:wRZ]_O(é °
s ¢om-GPU_GOoD 1W%Wmmsmm*
5% 1/ 20W T TP7LYL17 TP _PCH TP7 8
sl GVALJ\/CDEL:EBPTYRZ]_O?
73 59 (ogm-DP_GPU TBT SEL IAANA 2s DP_GPU TBT SEL R BBSS |SATA2GP/ GPI 086
_ 5% 1/ 20W M 201 AB18 TP _PCH TP8
SI GNAL_MODEL=ENPTY RD 10§ P8 e
2 15 mJTAG TBT_TCK 0 1 AN 25 JTAG TBT TCK R BG53 [SATA3GP/ GPI OB7
5% 1/20W M 201 Tpo| ABL7 TP _PCH TP9 8
34 15 [T)—JTAG TBT TDO BES4 Is| oaDy GPI 038
TP10| BWH6 TP_PCH TP10 8
22 15 JTAG TBT TDI BFS5 |SDATAQUTO/ GPI 089
Tp11| BA27 TP _PCH TP11 s
33 1s AP CLKREQ L AV44 |pCl ECLKRQB* / GPl 045
Tp12| BCA9 TP_PCH TP12 8
£, TBT CLKREQ L BPSS |PCl ECLKRQ7*/ GPl 046
Tp13| AE49 TP_PCH TP13 s
15 _PCH GPl 48 @ ~VE3 |SDATAQUT1/ GPI 048
109 Tp1a| AE41 TP_PCH TP14 s
26 15 (oom}ENET_LOW PVR PCH 0 12 __2s ENET_LONPWR PCH R BAS6 |SATASGP_GPI 049
S| GNAL_MODEL=ENPRY 20w W20t Tp1s| AE43 TP _PCH TP15 s
03 a7 Pl E MB BT53 |cpl 057
TP16| AES0 TP_PCH TP16 s
R2110
- PCH CAM EXT BOOT R 33 1 15 PCH CAM EXT BOOT BUL6 |TACH4/ GPI 068
A== 5% 17 20W V V V IE illl TP17[_BA36 TP _PCH TP17 8
« ¢oom-PCH CAM RESET R 33 12‘2 2 15 PCH CAM RESET BML8 |TACHS/ GPI 069
5% 17 20W MF 201 Tp1g| AY36 TP _PCH TP18 8
15 _MLB RAM CFGL BN17 ITACH6/ GPI 070
TP19| Y14 TP _PCH TP19 s
15 _MLB_RAM CFQ0 BP1S5 |TACH7/ GPI O71
TP20| Y12 TP_PCH TP20 s
s __TP_PCH PWWD B\21 |pywp %
s __TP_PCH PWML BT21 [pywi
s __TP_PCH PWR BVRO Ipvwe
s __TP_PCH PWB BN19 |pywe
s __TP_PCH SST BCA3 |ssT
A4
A6
B2 N
BML 'Q
= BNVG7
BP1
BP57
BT2 1 yss_ncrF
BU4
BUS2
BUS4
BUG
D1
F1
A54 NG 1
A52INC 2
F57 NC 3
= D57 INC_4
A2 lyssADAC NC_5| AY20 o
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s _PP1V0O5_SO_PCH VCC A CLK ALS |VCCACLK
s _TP_PPVOUT PCH DCPSUSBYP AV41l |pcpsSUSBYP
PCH out put, for decoupling only PPVOUT G3 PCH DCPRLC BR54 |pepRTC
M N_NECK_W DTH=0. 2_mm
. M N_LINE_W DTH=0. 2 mm
%.leujﬁo VOLTAGE=3. 3V BT56 [DCPRTC _NCTF
frva
? 24 22 _PP1V8_SO_PCH VCCVRM F R54 \/CCVRMVR
PLACE_NEAR=U1800. BR54: 2mm
24 17 __PP1VO5 SO PCH VCCADPLLA F_ABl |\/CCADPLLA
A0MA VEX, SmA dre
24 17 _PP1VO5 SO _PCH VCCADPLLB F_AC2 |VOCADPLLB
A0MA VEX, TONK dre
PCH out put, for decoupling only
PPVOUT SO _PCH DCPSST BA46 pcpssT
M N_LT NE_W DTF=0. 2 mm M N_NECK_W DTH=0. 2_mm VOLTAGE=3. 3V
. aAgéNEAR:UlBOO. BA46: 2mm TP DCPSUS 0 AA32
G222 TP DCPSUS 1 AT41 ]DCPSUS
10%, TP_DCPSUS 2 A39
2 X5R
201
— AL38
- 24 6 =PP3V3 SO PCH VCC GPI O
AN38
Need to check | ayout decoupling AU22 vees_3
24 5 =PP1VO5_SO PCH V PRCC | O D55 lv ProC 1O
X an e = o .

This should stay as RTC, correct?
26 6 PPgV3_G3H RTC

Ve aTd N B56

BU42

V_PROC_| O_NCTF

VCCRTC

2231 + C2232
1UF

10% 20%

6.3V 10V
2 CERm CERM

402 402

PLACE_NEAR=U1800. BU42: 2nm
PLACE_NEAR=U1800. BU42: 2mm

24 6 =PP1V8 SO _PCH _VCC DFTERM 155
e

200 A MBx, ZmA Td 157

s _=PP1 PCH_VCC DI FECLK AELS
X, € AEL7
AGL5

'VCCDFTERMD
'VCCDFTERML

VCCDI FFCLKN

24 6 =PP3V3 S5 PCH VCC DSW AV40 lvcepswa_3
3MA VEX, mA T dl e -
24 5 _=PP3V3 S5 PCH VCC SPI ANS2 |\/oespI

20mMA Max, ImA Tdle
6 ,=PP1VO5 SO PCH VCC SSC AC20
€

TOSMA Vex, 90nA Td AE20

) vecssc

O\ﬁ-T TABLE

Ul800

PANTHER- PO NT
FCBGA

(10 OF 10)

usB

CLOCK AND M SCELLANEQUS

PCl / GPI O LPC
PCl/ GPI O LPC

CPU
SATA

\(eo]

VCCSUS3_3

V5REF_SUS]

V5REF

VCC373[

vea

VCCAPLLSAT,

AY25 =PP1V05_S0_PCH VCCl O USB

AY27

AV24

AV26

U3l =PP3V3 S5 PCH VCCSUS USB
O7mA

AV30 X e

Avaz ] (VCCSUS3_3 - 11 TOTAL)

AY31

AY33

BJ36

BK36

BMB6

AT40

AU38

BT35

BT25 =PP5V_S5 PCH V5REFSUS
X an e =

BF1 =PP5V_SO0 PCH V5REF
VB!

X and Tdre = InmA
A12 =PP3V3 SO0 _PCH VCC PCl

AU20
20 (4R YRy #3rR jdle

AJI38 =PP1V05 SO PCH VCCl O SATA

AE40

A0

AG38

AGAL

BA38

AN4O

ANA1

AL40

Us6 PP1VO5 SO PCH VOCAPLL SATA

VCCVRVB

R2 PP1V8 SO PCH VOCVRM F

VCCSUSHDA|

Av28 =PP3V3 S5 PCH VCCSUS HDA
X, €

6 18 24

22 24

V1866
PANTHER- PO NT
FCBGA
1 _PP3V3 SO PCH VOCA DAC F (7 CF 10)
Max and Idle = 1 MA AT1 |VCCADAC g AC24 =PP1V05 SO PCH VCOC CORE o 24
AC26 § 1.44 A Max, 474mA Idle
24 22, PP1V8 SO PCH VOCVRM F AC28
Y 4 total ¢ R56 |\voovRML AC30
E AC32
24 6 _=PP1 Ve E41 AE24
57 R R, S0 T dre B41 |) VOCOM AE28
E AE30
« _=PP1V05_S0_PCH VCCI O DM Y30 AE32
Y32 8 AE34
AA34 v|> AE36
Y34 3 AG32
AA36 P AG34
Y36 | | voai o E‘ AJ32
V33 o AJ34
V36 8 AJ36
V31 > AL32
F30 AL34
AN32
AN34
24 5 _=PP3V3 SO PCH VCC AFS7 lvoccs3_3_0 AR32
s _PP1VO5 SO PCH VCCAPLL EXP B53 [\VCCAPLLEXP AR34
24 22 _PP1V8 SO PCH VOCVRM F AJ1 [\/COVRMD - =PP3V3 SO PCH VCC HVCMXS s 2
T BC17
g BD17
20 6 _=PP1VO5 SO PCH VCC ASW AU32 z BD20
1.61A Max, 433mA Idle AV36 2
AUB4 §
A4 S C54 PP1V05 SO PCH FDIPLL
A6
A8 Al9 PP1V05 SO PCH VCCAPLLDM 2 s
AJ24
AJ26 AJ20=PP1V05 _SO_PCH VCOCLKDM 20
AJ28 20mA Mex, 10mA Tdle
AL24 w Y20 =pP1V05 SO PCH VCCI O PClE 618 10
AL28 E Y22 1-§1] fotal
AN22 | Y24
AN4 | | vocasw o V26
AN26 § Y28
AN28 V22
AR24 V25
AR26 V27
AR28 F20
AR30
AR36
AR38
AU30
AU36

SYNC VMASTER=D/ M_B
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AB52

AB57

AB6

AC22

AC34

AC36

AC38

AC4

AC54

AE14

AE18

AE22

AE26

AE38

AE4

AEAT7

AE8

AE9

AF52

AF6

AGL1

AGL4

AR0

AR2

AG30

AG36

AA3

A4

AGA6

AGS

AG50

AG53

AH52

AH6

AJ22

AJ30

AJ57

AK52

AK6

AL11

AL18

AL20

AL22

AL26

AL30

AL36

AL41

AL46

AL47

AVB

ANMB2

ANVB7

AN11

OM T TABLE

U1800
PANTHER- PO NT
FCBGA
(8 CF 10)
vss VSS|

AN12

AN15

B&38

AN17

AN18

AN20

AN30

AN36

AN4

ANA7

AN54

AN9

AR20

AR22

AR52

AR6

AT15

AT18

AT43

ATA7

AT52

AT6

AT8

AU24

AU26

AU28

AUS

AV12

AVig

AV34

AV38

AvAa7

AV6e

AVS7

AY38

BB52

BC14

BC15

BC20

BC27

BC31

BC36

BC38

BCAT

BCY

BD25

BD33

BF12

BF20

BF25

BF33

BF41

BF43

BF46

BF52

BF6

B&2

B&5

B&27

B&G31

B&33

B&36

OM T _TABLE

u1800
PANTHER- POl NT
CBGA

=
(9 OF 10)

VSS|
VSS

L12

ull

AL43

AL44

SYNC VMASTER=D/ M_B
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Power Sequenci ng

=PP3V3_S0_PCH

2118 6

s =PPSV SO PCH PCH VSREF Filter & Fol | ower
1 m (PCH Reference for 5V Tol erance on PCl)
A
R2405° D2400
100 ;Z SCD- 523
%
e BAT54XV2T1
MF-LF K
402 |
o PP5V SO PCH VSREF
M N_LINE_W DTH=0. 3vMM
PLACE_NEAR=U1800. BF1: 2mm M N_NECK_W DTH=0. 25Mvi <1 MA

=PP5V_S0_PCH_V5REF

22

=PP3V3 S5 PCH

26 19 6

s _=PP5V_S5 PCH PCH V5REF_SUS Filter & Foll ower
1 mA SO-S5 (PCH Reference for 5V Tol erance on USB)
2 A
R2404 D2401
10 Zscnszs
1 1ew BAT54XV2T1
MF-LF K
402 |
PP5V_S5 PCH VS5REFSUS
PLACE_NEAR=U1800. BT25: 2nm m:h&&f:a ErTrﬁg 32’% <1 MA SO- S5
C2438 * NAKE BASESTRUE
0.1UF —— __ =PP5V_S5_PCH VSREFSUS .
1ov —
CERM 2
402

1V8 SO Rail s

R2400
0

s _=PP1V8 SO PCH VCC VRM

22 6 ZPP1VO5_S0_PCH VCC CgRE

1V05 SO Rails

12471
22UF

PLACE_NEAR=U1800. Y20: 2nm

1 .C2481 |t C2482 |* C2483 |* C2400 |t C2460 |t C2461
1P —/—1uF -1 -1 ——10UF 10UF
— 10% —— 10% —— 10% —]— 20% 20%
S E Jae e [ar s
402 402 402 603 603

PLACE_NEAR=U1800. F20: 2
PLACE,

.||——|

mm
NEAR=U1800. AC24: 2rmm
PLACE_NEAR=U1800. AC20: 2mm
PLACE_NEAR=U1800. AE15: 2nm
PLACE_NEAR=U1800. AA34: 2mm

22 6 =PP1VO5 SO PCH VEC ASW .

1IANAN 2_PP1V8_SO_PCH VCCVRNGE
MV

5% M N_NECK_W DTH=0. 25M\

1/16W  VOLTAGE=1. 8
M- LF  MAKE. BASESTRUE 1. C2447 |* C2436
402 0. 1UF —— 1UF —
10% —T— 10% —
16V , 6.3V
2 XxsR CERM
202 402

2

10%
6.3V
CERM
402

1 C2443 JiC2445

- 1UF

=PP1V8 SO PCH VCC DFTERM
PLACE_NEAR=U1800. T55: 2nm

22 6

PLACE_NEAR=U1800. R54: 2nm

7 couao
0. 1UF

20%
10v

2 CerRm
402

3V3 S5 Rails

22 6 =PP3V3 S5 PCH VCCSUg USB .
PLACE_NEAR=U1800. BT35: 2nm
1 C2484 [+ C2455 [+ C2413
0. 1UF 2. 2UF 0. 1UF
10% 1096 10%

PLACE_NEAR=U1800. U31: 2nm
PLACE_ _NEAR=U1800. AV30: 2mm

226 =PP3V3 S5 PCH VCC DSW ,, ¢ _=PP3V3 S5 PCH VCCSUS HDA
PLACE_NEAR=U1800. AV40: 2nm
(:24 1 PLACE_NEAR=U1800. AV28: 2
0 1%2 - ™| 2441
" 20% 0. 1UF
oV 2600
CERM 2 10v
402 2 CErRm
40
226 _=PP3V3 S5 PCH VCC SPI
PLACE_NEAR=U1800. AN52: 2
= ™ |1 Cc2442
1UF
103
6.3V
2 CERM

PLACE_NEAR=U1800. R56: 2nm PLACE_NEAR=U1800. AJ1: 2nm J__

22 17 PPLVO5_ SO PCH VCCADPLLA F

PLACE_NEAR=U1800. AN24: 2mm

1 C2470 |* C2426 [ C2456 |1 C2496 (1 C2428
22UF 1UF 1UF  ——1.0UF 10UF
20% 10% 10%  —— 20% 20%

, B3V 5 8.3V 5 8.3V
CeRm X5R X5R
402 0201- MR 503

=U1800. AJ2472nm
LACE_NEAR=U1800. AN22: 2mm
~PLACE_NEAR=U1800. AN22: 2mm

22 18 6 =PP1VO5 SO _PCH VCgl O SATA

PLACE_NEAR=U1800. AJ38: 2nm

1 .C2452 1 C2453
1UF 1UF
10% — 10%

, 6.3V , 8.3V
CERM CERM
402 402

PLACE_NEAR=U1800. AG38: 2mm

22 5 _=PP1V0g SO PCH V4PROC | O
PLACE_NEAR=U1800. D55: 2nm
1 C2416 |t C2417 |* C2430
4. 7UF —— 0. 1UF 0. 1UF
20% — 10% 10%
6.3V 2 16V 16V
X6R R xR
402 402 402

PLACE_NEAR=UL800. D55: 2nm
PLACE_NEAR=U1800. D55: 2nm

=PP1V05 S0 PCH VCC DM

22 6

PLACE_NEAR=UL800. E41: 2mm
1.C2487

10%

6.3V

CERM

402

2

22 17 PP1VO5 SO PCH VCCADPLLB F

PLACE_NEAR=U1800. AB1: 2nm

PLACE_NEAR=U1800. BC17: 2mm
PLACE_NEAR=U1800. BCL7: 2nm

PLACE_NEAR=U1800. AC2: 2nm

C2490 1.C2491
1UF 1UF
10%

= &l

3V3 SO Rails

18

6

=PP1V05 S0 _PCH

=PP1V05 S0 PCH VCCCLKDM 22

=

=PP3V3 SO0 PCH VCC Pgl

22 6 _=PP3V3 SO PCH VCC 22 5 _=PP3V3 SO PCH VCC GPI O 226
PLACE_NEAR=U1800. AF57: 2nm 1 2485
12423 0. 1UF
0. 1UF 10%
B ¢ e
2 XsR 201

PLACE_NEAR=U1800. AL38: 2nm

PLACE_NEAR=U1800. AJ20: 2mm

SYNC VMASTER=D/ M_B

SYNC DATE=01/19/ 201
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cr o2- XDP 25 s _=PPVCCI O SO_XDP
=PPVCCI O SO_XDP T
6 e %708*1 XDP XDP XDP
2 J2500.52: 10MM | UL000.L40: 10MM | UL000. L38: 10MM
J2500 1 1 1
DF40RC- 60DP- 0. 4V R2510 R2511 R2512
M ST- SM 51 51 51
P oy oy oy
62
u Q%ELF Q%ELF Q%ELF
o2 25 11 _XDP_CPU TDO
2 1
oXe a2 25 11 _XDP_CPU TDI
1.¢gry—X0P_CPU PREQ L absen_a0 S 46048 ©=p—0hsen_c0 CPU_CFG<16> am o w2 82 25 11 _XDP_CPU TN
1 —XDP_CPU PRDY L ohsen_al S 9602 Sy Ohsen c1l CPU CFG<17> am o o 82 25 11 _XDP_CPU TCK
o2 1 [TRy—XDP_BPM L<4> 96 o0~ 25 11 _XDP_CPU TRST L
52 11 [Ty—XDOP BPM L<5> 52 11 [Ty—XDP_BPM L<0> obsdat a_a0 Py 19 5 o2 @=p—0bsdata_c0 CPU_CFG<0> I o 25 52 XDP XDP
e u D ig :Em t<3> o2 11 [Ty—XDP_BPM L<1> obsdata_al — 12 5 6 1; @=d_ Chsdata_ci CPU CFG<1> am o e U1000. J39: 10MV |  U1000. MAO: 10MM
82 11@ <7/> 14 00 1
52 11 (TR XDP_BPM L<2> obsdata_a2 - 16 00 15 Sy Ohsdata c2 CPU CFG<2> Yan EURCED
o2 11 [TRy—XDP_BPM L<3> obsdata_a3 St 18 5 o7 Sy 0hsdata c3 CPU CFG<3> (T 10 15 52
XDP 20| 00 19
U1000. J40: 10MM 52 10 [TRy—CPYU CFG<10> absen b0 St ;2' 00 2 ©=p—0hsen_d0 CPU CFG<8> ) 0 52
2 11 [y CPU_PYRGD R2500 1 A1, 2 o2 20 [y PUCRC<LL> Chsel o] - -0 o2 g —chsen_d1 CPU CRGe9> < o * =
506 ME- LF O O XpP
1718w 402 obsdata_ b0 P 2¢ 00 27 Sy 0hsdata_d0 CPU CFG<4> T o 82 R1554. 1: 5MM _—
b 30 29
YOP obsdata_ b1l P 2 00 - Sy 0bsdata d1 CPU CFG<5> (T 20 15 82 R2504 ., 0, » | TPXDP CLK100M P R
U4900. D10: 10MV oXe ) <
obsdata_b2 G- 4 5 o022 Sy 0hsdata d2 CPU CFG<6> 10 15 82 17w Mios™
oM R2501 5, 9, » pand = g p—t
45 25 19 15 (OO} PWRBTN L 1 obsdata_ b3 S o o3 @y Ohsdata_d3 CPU CFG<7> am o 52
hw Vs EE N ET - xOP
op XDP_CPU_PVRGD pur gd/ haak - [E I ED - itpclk/haookd 2 XDP CPU CLKIOOM P RI553. 1: 5MM
1000, FB6: 10MM XDP_CPU_PWRBTN L hook1 - L I - it pel k#/ hook5 sz XDP_CPU CLK100M N R2505 , ,vg/\lz | TEXDP CLKI0OM Ny 15 10 02
R2502 -lK | vce_obs_ab 4 50 43 vce_obs_cd 1K series resistor on csa 26 (PCH Support) % M 5F
o2 25 10 (oo} CPU_CFG<0> 02 , AAAZ XDP_CPU_CEG<0> haok? - 48 5 o145 - [ eset #/ hoak6 XDP_CPU PLTRST L am =
1% MECLF XDP_VR READY hook3 - 48 5 o447 wp—dbr #/ hook? XDP_DBRESET L P
50 49
XDP 0 O swe 2:1 Pull - v
32500, 47: 10MM a8 25, =SMBUS XDP_SDA da P 52 60 51 - tdo XDP CPU TDO s e 800. 2: 10MV u up to 3.3V on csa 26 (PCH Support)
hang e} 0
o 40 25 [Ty =SMBUS XDP SCL cl - 54 5 o158 - LISID XDP_CPU TRST L oD R2506 . 2 PM SYSRST L oD @9 2 45
o o2 oM PEOD REG cPucorRe so R2503 4 2 tckl NC; %0 of2 L di X0F_CPU_TDH oD 22 25 e Wew  Miost
% M 5F 52 25 11 (@M} XDP_CPU TCK tckQ - 58 5 o7 - LB XDP_CPU_TNVS hosh RUECRY
6 59 d ¢4 12
0 O xdp_presen Connects to PCH XDP Conn o
XDP I XDP
: : C2500 * 64 () 63 1C2501
PCH Si gnal s XDP Si gnal s 0.10F @, L o7k
2 USB EXTA OC R L R2520 333 2 ME-LF 5% XDP_DAO_USB EXTA OC L 25 18 o 18
R2521 VNV 10 oW 2R 998- 2516 2R
20 USB EXTB OC R L 331 AN 2N LE 59 XDP_DA1 USB EXTB OC L 25 402 : 402
0 USB EXTC CC R L R2522 33 2 MELE S XDP_DA2 USB EXTC OC L 2 XOP CONN
2 USB EXTD OC R L R2523 33; AN MELE 85 XDP_DA3 USB EXTD OC L -3 1 1 R2567
2 USB EXTB OC EHOl R L R2524 33 AP NELE XDP_DBO_USB EXTB OC EHCI L - ¥ 3 0
0 USB EXTD OC EHCI R L R2525 33: AAN Ve L oY XDP_DB1 USB EXTD OC EHCI L e e ELROVS S5 XOP = 2 PUSVE_855 X R
o AP PWR EN R R2526 331 2 MELE 5 XDP_DB2 AP PWR EN o MK CLRE W BTHEO. 204
[nmog NNz Tt = T M N-NEGK-W DTH=0, T5M1 r—
20 (OT}SDOONN_STATE_GHANGE R %ggg 331 AN ML XDP_DB3_SDCONN_STATE_CHANGE . Moz NAXNEGKLENGTH-=3M1
TBT Cl O PLUG EVENT R 331 2 MELF 5% XDP_FC1_TBT Cl O PLUG EVENT DP
= VNV = CH -
2 [ LSQLATE CPU MEM R L R2529 33: AN v‘f:épi XDP_DCD_| SOLATE CPU MEM L 2 P M cro2-X Moo, 52: 10w | 500, mes2: 10mv| B0, acso: 10ma
» [—CGPU_GOD R R2530 331 AAN \/:F-IiFl A XDP_DC1 GPU_GOOD 2 'R2560 'R2561 'R2562
1+ [ry—DP_AUXCH 1 SAL_R R2531 331,\/\/\/2 VELE_ 5% XDP_DC2 DP_AUXCH | SOL 25 25 6 _=PP3V3 S5 XDP BT %9/? %9/? %9/?
1s [Ty SATARDRVR EN R R2532 33 ANAZNELE 8% XDP_DC3 SATARDRVR EN 2 xR Liow Liow Liow
» @D _GPU TBT SEL R R2533  33: 2 szL v XDP_DDO_DP GPU TBT SEL - 32550 2402 2402 2402
# [y—JTAG TBT TCK R R2534 33: AN 2 MELE S5 XDP_DD1_JTAG TBT TCK 2 DF40RC- 60DP- 0. 4V oz 25 10 XDP PCH TDO p
2 [—AUD L PHS SWTCH EN PCH R R2535 331 2 MELE 59 XDP_DD2_AUD | PHS SWTCH EN PCH 5o M ST-SM sz 25 10 XDP PCH TDI
2 [y ENET_LOW PWR PCH R R2536 331 2 WL 59 XDP_DD3 ENET LOW PWR PCH 2 62 () 61 oz 29 10 X0B - Ve
21 [y XDP_PILN03 R2537 331 AN 2 sz-L: v XDP_FQO_PCH GPI 015 . N oz 25 10 XDB e
4 s XDP XDP XDP XDP
00 32500.52: 10MM | (}1300. BA43: 10Mv | ULB0O. BA43: 10MM| ULB0O. BA43: 10MV
1 1 1
obsen_a0 NG 15 ol2 @=p__0hsen co XDP_FCO_PCH GPI 015 am=  gpiols R R2564 R2565 R2566
obsen_al § 5 @y CDsEN_C1 XDP_FCL TBT Cl O PLUG EVENT i 00 % 100
_al  NC 2 82 > - — ames Pl iow % ow isw isw
> M- LF 5 5
0cO#/ gpi 059 25 [Ty XDP_DAO_USB EXTA CC L obsdata_a0 g 19 5 o2 @=p—0bsdata_c0 XDP DCO | SOLATE CPU MEM L ey zs mpi 07/ gpi 028 2402 2402 2402 2402
oc1#/ gpi 040 25 Cry—XDP_DAL USB EXTB OC L obsdata_al gy 13 5 oL ©=d—0hsdata cl XDP_DC1 GPU GOOD am s gpi 035
14 13
O O
oc2#/ gpi 041 = I iz % £E EQ(D: g t 0bsdata 82 gy ig 00 ij @ 0bsdata_c? XDP DC2 DP AUXCH | SOL Yan B sat a0gp/ gp? 021 =
oc3#/ gpi 042 25 [Ty 0bsdat a_a3 gy %o o @@= 0bsdata_c3 XDP_DC3 SATARDRVR EN am = sat algp/ gpi 019
O O
XDP obsen_b0  NC: 23 5 oL NC obsen_do
J2550. 30: 10MM obsen bl NG z: oo ;2 NC obsen_d1
= R2550 1K 0 O
25 o [T)—=PP3V3 S5 XDP LAANAZ oc4#/ gpi 043 25 prwy—XDP_DBO_USB EXTB OC EHQ obsdat a_h0 gy 28 5 o2 ©=— 0hsdat a_do XDP_DDO DP GPU TBT SEL am = sat a2gp/ gpi 036
" - ¢ Py P—s S
178w Mios" oc5#/ gpi 09 25 pry—XDP DBl USB EXTD CC EHCI 0bsdata bl gy 22 00 zi @=p—0bsdata_d1 XDP_DD1 JTAG TBT TCK Ve sat a3gp/ gpi 037 —
XDP O O
W4900. D10: 10MM 0c6#/ gpi 010 25 rmy—XDP_DB2 AP PWR EN obsdata_b? gty 4 5 o2 @=p—0bsdat a_d2 XDP DD2 AUD | PHS SW TCH EN P 2s sat adgp/ gpi 016
0 oc7#/ gpi 014 25 XDP_DB3 SDOONN _STATE CHANGE obsdata b3 gms 39 35 ©=p— Ohsdata_d3 XDP_DD3 ENET LOW PWR PCH 25 sat abgp/ gpi 049
45 25 19 15 (T} PM PVRBTN L R2551 LAAAZ G ° o5, S ™
O O
1w M5k XDP_PCH PWRGD pur gd/ ook gy 49 65 o422 NC i tpclk/hook4
XDP_PCH_PWRBTN L hook1 - 42 5 o4t NC i tpcl k#/ hooks
vcc_obs_ab L I vce_obs_cd 1K series resistor on csa 26 (PCH Support)
. . 46) 45
PCH XDP Si gnal |sol ation Notes: hook2 NC: T 0 O = - reset #/ hook6 XDP_PCH PLTRST L am e
- - - hook3 NC: 0 O - dbr #/ hook?7 XDP_DBRESET_L oD 1 5
- USB OC# s not isolated, avoid USB port overcurrent 59 5 o2
events while using PCH XDP. 18 25 =SMBUS XDP_SDA da — 53 5 oL - tdo XDP_PCH TDO Pan EUECRY
- Unused GPIGs 0 & 15 not isol ated. 48 25 [TR)—=SMBUS XDP SCL cl - 54 5 o2 NC  trstn
- l'\:/b(M_@ ?o& ::;Iol(gt ed as only LED is affected. tekl NC 52 0 o= - tdi XDP_PCH TDI o 1 25 62 SYNC VASTER=D7 M.B SYNC DATE:
- For isolate : 52 25 18 (OOM}—XDP_PCH TCK tckO €= %8 6 o -y LOE XDP_PCH TMS oD 18 25 2 tE
- "Qutput’ non-XDP signals require pulls. h I EC " xdp_present# CPU and PCH XDP
- 'Qutput’ PCH XDP signals require pulls. pEasgem ez
. o X 051- 9179
If PCH XDP not inplenented, all of R2524-R2537 can C2550 ¢ 64 () 63 1 C2551 Appl e Inc.
be replaced with aliases. O herw se these R s nust 0. 1UF —— -/ —=0 1UF ® VST
be stuffed even in production so that PCH pins 186‘2 2 i 16.0.0
. . P iR 998- 2516 iR NOTI CE OF PROPRI ETARY PROPERTY:
connect to appropriate non-XDP signals on PCB. 402 402 )
: « BEHERTI ALY U e 1 o e
R2524- R2537 shoul d be placed where signal path THE POSESSOR AGREES TO THE FOLLOW NG
needs to split between route from PCH to J2550 = = I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 25 OF 113
and path to non- XDP signal destination. 11 NOT TO REPRODUCE OR Copv 1 T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 25 O: 90
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Svst o5 a K Pl at for m Reset Connecti ons
ystem MHz ock Cener at or R2681
33
PLT RESET L
*° (DT srse=TrE L 2 DEBUG RESET L o -
5%
VDD nust be powered if any VDDIOis. Unbuf f er ed %??I
ENET > SO > TBT, so ENET is used here. .
Greend k 25MHz Power s _=PP3V3 ENET SYSCLK R236355
1 > SMC LRESET L oo
V =~ BASE=TRUE
D Et her net XTAL Power s _=PPVDDI O ENET CLK 1/51/é'w
SB XTAL Power + _=PPVDDI O SO SBCLK Vs D
TBT XTAL Power s _=PPVDDI O TBT CLK XDP
R2699
1K
1 2 XDP_PCH PLTRST L oD 25
C2624 * C2622 * C2620 * 1 C2602 o of e~ 6
o] 12%50 p— 0] 12U|;0 p— 0. 1UF p— —— 1UF <m0 %}’Fjs‘é"
oV fid% v 8% (| 402
a2 Jov s dov , 2 &3 oodo XDP
02 02
o 4oz 558 R2698
1K
555 1 2 XDP_CPU PLTRST L 2
= U2600 Buf f er ed Yo o
2605 R2605 SLG3NB146V M LF MAY NEED TO MOVE LONGER TRACE ONES TO BUFFERED
12PF TDFN
2 || 42 SYSCLK CLK25M X2 AN 2 g SYSCLK CLK25M X2 R o 0lxour RTA Ragoe
o=
Lot = N NO STUFF e 25MHZ_Al S SYSCLK CLK25M SB 0w 2 o _=PP3V3 SO RSTBUF = 2 PCA9S57D RESET L oo =2 =
I ngg; ot 'R2606 - 25MZ_ B[ 4 g  SYSOLK GLK2SM ENET R 20 8 S
402 1M 25MHz_c| 8 SYSCLK_CLK25M TBT CRI TI CAL MeLF
25. - 12PF- =2 e [OD s
CZGOGNC SR rr 2oPPM Tew MC74VHC1G08 02
w M- LF
12PF 2402 THRM 1 5\5@23- S R2690
L I I 2 es4 SYSOLK CLK25M X1 — e w2680 4 PLT RST BUF AN 2 GPU RESET L oD -
506 NOTE: 30 PPM crystal required Al 2| / 5%
_ 50V < 1 1/ 16W
R 3 R2680 Mot
202 £ C2680 * 100K
. 5%
01K Hiow R2691
ot 2 , 402 4 1 2 BT PLT RST L
402 V.VV f VAKE_BASE=TRUE __ EE—
1w =TET RESET L momy
bty C
= R2688
1 33 2 AP _RESET L @33
5%
RTC Power Sources = e e
205
D2600 R2692
BAT54DW X- G 1 33 2 ENET _SD RESET L
SoT-363 o >
PP3V3 GBH RTC ¢ 2 16w
. =PP; RTC D -
Coi n-Cel | Hol der R2602 & V3 RIC = |'>—IL - Vios"
=PP3V3 SO RSTI
PPVBATT G3 RTC A XK1 PPVBATT @ RTC R 4 N s > 3 BLE R2693
™M N_LI NE_WDTH=0. 3 nm o ™M N_LI NE_WDTH=0. 3 nm LT AR
Valrhaess sy o2 ™ HECTRINC e i . , 2 SSD RESET L oD +2 |
. JC;GT' AL ML NCX—SINC NJZ_y NC 1o
00 N ME-LF
BB10201- C1403- 7H OPCR: I CALN BUFFER "
2 sMm
511- 0054 s U2690 VIT VOLTAGE DI VI DER AND PU ON CPU PAGE
- 74LVC1
NOTE: R2800 and D2800 form the doubl e- SC70 cLe7
= fault protection for RTC battery. GPIO Isolation to prevent glitches on critical core well GPlIGs 2 CRU RESET L oo
3
24 10 s_=PP3V3 S5 _PCH
1 C2650
LA
PCH RTC Cryst al . i, B
55
PLACE_NEAR=Y2810. 3: 2nm =
141 crITI cAL
R2610 2810
55 10 [y POH CLK32K RTCX2 . 1 AR A 2 s PCH CLK32K RTOX2 R, e U2650
5% | 74LVC08
Re611" 16w —— % 16_TBT _PWR EN PCH 1 lATSSCP' v TBT PWR EN oo s _=PP3V3 SO PCH PM
e 02 V2610 ~ e 47 45 10_LPC_PVRDUN L 2lig
5% 32. 768K- 12, 5PF — 26 21 AUD | PHS SW TCH EN PCH 4 6 __AUD | PHS SWTCH EN
1/ 16W M HE 2A 2Y| 57 :
i PLACE_NEAR=UL800. BR39: 10nm 2611 62 26 19_PM PCH PWROK Py ;R27EE<97 ReS et BUt t on
12pF 21 15_ENET_LOW PWR_PCH 10154 3v-8 ENET_LOW PWR . g
02 10 PCH CLKS2K RTCXL ! 1 I I z 62 25 10_PM PCH PVROK gB = e
13 11 2 _—
o an aoxnc
jzxz/ — 21 A A PM SYSRST L qromy 10 25 45
PLACE_NEAR=Y2810. 1: 2rnm G\D 1, NOSTUFF
= R2696
0
| SI LK_PART=SYS RESET Z 2.,
H - - M- LF
Cl ock series term nation
= 26 21 _Al | P T EN_PX
R2625 'R2650
100K
LPC LK33M SMC R PLACE_NEAR=U1800. AT11: 10mm 33
83 20 [T 2 LPC CLK33M SMC o s o S ew
(4 NELCF
v zow 402 SYNC MASTER=D/ M.B
201 R2626 ymin
83 20 [TRy—LPC CLK33M LPCPLUS R PLACE NEAREULB00. AN 4: 10mm 33 LPC CLK33M LPCPLUS oo «7 8 L CHI PSEI_ SUPPmT
5% - BrRTRG, NOVEET
1/ 16W
e R236327 MeLF d} Appl e I nc. 051-9179
NEAR=UL
83 20 [TRy—PCH CLK33M PCI QUT - 1800, ATLA: 10mm 2 PCH_CLK33M PCl | N oo 5 0 ®
5%
R2628 HEGY NOTI CE OF PROPRI ETARY PROPERTY:
ss 26 _SYSCLK_CLK25M ENET R v 02 SYSCLK_CLK25M ENET o PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
. o0 a0 N jiesig THE POSESSCR AGREES TO THE FOLLOW NG
~ NEAR ™ ew | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 26 OF 113
Nfé;p Il NOT TO REPRODUCE OR COPY I T
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27 ¢ _=PP3V3 S4 USB

M N_LINE W DTH=0. 4
M N"NECK™W DTH-=0.

MAX_NECK_LENGTH=3MVI
= VOLTAGE=T. 2V

rts?hSveSPenblabld G8VPCEEERehot "

d
e
E tpgrts renovabl e

M N_LI NE W DTH=0. 4MM
M N_NECK™W

s Hon- renovabl e
DTH=0. 2MM ts 1 and 2 are non-renpvabl e
MAX_NECK_LENGTH=3MVI
VOLTAGE=T. 2V
PPUSB HUB VDD1V2
C2705: C2706* 1 C2707
4. TUF —— 0. 1UF - —/— 0. 1UF
9% T 10% —1— — 10%
X5R- SERM 2 g2% 2 2 52%
603 402 402 =PP3V3 S4 USB HUB 5 27
oo~ n
—_— < A H NN o N
1 =
Il?O2K7O3 % %’ % % % F R 'R2712
fe 88888 § & %"(/-?K CRITI AL
’%lﬁ\év a _ 1/16W
2402 190, ) 202" 24. 000NPEOPEM 16PF
USB A’QJEN_ DZK i 1 2 USB HUB XTAL R
USB HUB VBUS DET 18| vBus DET SUSP_I ND/ NON_REMD| 19 USB HUB NON REMD C2701 1 5X3. 2X1. 4- SM C2702
o4 20gry USB PCH 7 P 22| UsBDP_UP CRITICAL  NON REML| 13 USB HUB NON REML 18P|::? R2706 18PF
21 5%
o 20(@y-USB PCH 7 N USBDM_UP Hs_iNDL_16_USB HUB HS | ND cgjgg,,z L AM 2 2%,
USB BT P 1| usBDP_DNL 02
i@y USBBTP 1] | w17 B HUB RESET L ¥
woamyUSBBIN 28| ussDvoDn RESET*|p1/__USB HUB RES L T
6 - - —
ga USB HUB 2 P 3 | USBDP_DN2 TEST] Ny
8s USB HUB 2 N 2 | USBDM D\2 XTALI N CLKpN_24__USB HUB XTAL1 R2709
XTALOWT| 23 USB HUB XTAL2 1 2
7
NCx—— PRTPVRL 5%
NCxEL PRTPUR2 NGS5 NC Hity
402
NCx-3 ocs1* TEST1| 15
1 *
i AR | Lo Lrggos aos
-1 kP 9 BT Pow 3 Thew S Hiew
R2710 a Py VECLF VECLF VECLF
0 u 2402 2402 402
1/12% a
MF-LF N
402,
84 45, USB SMC P L
os 45 (@—USB SMC N

SYNC MASTER=D7 -NLB SYNC DATE=01/19/ 2012

USB HUB

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI 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 27 OF 113
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0O transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.

| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.

MEMWTT_EN = PM PGOOD FET VDDQ SO * PM SLP_S3_ L
MEM RESET L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L
. _=PP5V_S4 NMEMRESET
R2815*
100K
g%
160
402,
MEMRESET | SOL_LS5V_L
CRI Tl CAL =RPVDDQ S3_MEMRESET
815 ok
SSVeRISACE | [
1
H Re8ige 12816
1/ 16W pu— (Y
° CRI TI CAL ab2, 2 42%‘5{
@815
MEM RESET_L g 20 50 1o

SSMBEN15AFE
o1 46 45 33 28 19 15 [TRT) PM SLP_S3_L
'R2810
lOOK
2w
5 SLF
61 46 45 38 28 10 15 _PM _SLP_S3_L MVEMVTT EN oy 2o o
CRI TI CAL
810 BB
R2802* I
02 SSVORISACE |1
k&}?d@ —
b5, feHst.
MEMVTIT_EN L
CRI TI CAL =
810 Bl
SSMB 15AFj
Sorses | Kk
=
&
2[G7 STy
71 61 29 PM PGOOD FET_VI SO

Step | 1 SOLATE CPU MEM L | PLT_RESET_L | PM SLP_S3_L | CPU MEM RESET_L § MEM RESET_L | MEWTT_EN
0 1 1 1 1 CPU_MEM RESET_L 1
1 (0] 1 1 1 1 1
to 2 0 0 1 1 1 0
83 3 (0] o] (o] X 1 [0]
4 (0] o] 1 X 1 [0]
5 0 1 1 0 (*) 1 1
t o 6 (0] 1 1 1 1 1
SO 7 1 1 1 1 CPU_MEM RESET_L 1
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O
NOTE: In the event of a S3->S5 transition | SOLATE_ CPU MEM L will still be asserted on next S5->S0

transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Software

must de-assert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

1V5 SO

«=PP3V3_ S/

" PGOOD!

PM

f or

CPU

PM_MEM PWRGD pul |l -up to CPU VTT rail is on CPU page

1 61 20T PM _PGOOD _FET_VDDQ SO

MEMVTT C amp

CRI TI CAL

2820
74LVC107
SC70

4 PM_NMVEM _PWRGD oo 1 1

Ensures CKE signals are held lowin S3

VITCLAVP_EN

+ _=PPDDRVTT_SO_CL AMP

CRI TI CAL

850
SSMENLSAFE
SOT563

&
2[GT™

CRI TI CAL
D|3

ssm%?&%_] '“}
SOT563

17

R
5[G” Stz

o1 20 [T MEMV EN

NO_STUFF

C28511
0. 001LUF —

ki

402

R2850"
10

ol T3 7o
L]

75mA max | oad @0. 75V
60MN max power

SYNC VASTER=D/ _M.B SYNC DATE=01/19/201
T
CPU Menory S3 Support
T
d} Appl e I nc. 051-9179 | D
<] 16. 0.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
P RI ETARY Pl ERTY_OF _APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG | S E—
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 28 OF 113
11 NOT TO REPRODUCE OR COPY I T e p———
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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1 2
10 VnglDQCRI b CALVSSDEsg 2 =MVEM A_DQ<4> 31
O VSS_ =
. =MVEM A DO<O> 5 o DY J2900 DBO 6 =MVEM A _DQ<5> ao =
<TO—— A 1> 7 F- RT- SM 8
- E—=MEM A_DO< 5O & o V201 =NEM A DOS_N<O3m o
1[0 VSS3 Ry IV =MEM A DOS_P<0= -
510 DV e D
O VSS_4 VSS 50— B S
o> =MEM A_DQ<2> I g om0 19 :NNEEM ﬁ DO<$> oo
n gy =MEM A_DO<3> 1; o DB Q7O = DOQ< Vel
1
O VSS_6 VSS_ 70 _
> =MEM A_DO<8> 21 [0 poe par2o-|-22 SN A DT @
n gy =MEM A_DO<9> 28 | 5 b D3O+ =ME O
;? O Vss_8 vss o022
\ =MEM A DOS N<1> P MG 1
L ;% =MEM A DOS_P<1>[ 297 pog RESET* O zg MEM RESET L ] 7 %0 7
3; O VSS_10 vss 110422 —NEM A 145
aqg>—=MEM A DO<10> 3 1o o DQ4O—7 “MEM A DO<15> a3
a B> =MEM A DQ<11> 25 o DQLl D56 = = o
7
O VSS 12 VSS 130 B
> =MEM A_DO<16> 39 [ 5 baie D@00 SNEM A D202
o qa>  =MEM A_DO<17> LEN gt oe1g = DO= -
43 44
o VsS_14 VSS_1504—=
(Pe:m =MEM A DOS N<2> 3? o DQs2* DV2O -
E pP<2>
Iy NMEM A _DQOS 510 DQSs2 VSS*lgC = N A 29 F
DO< I e D220 5 =NEM A DO<23> o3
(Pe:m' =MEM A 18> 5 o DL D230 = = .
n o> =MEM A DO<19> 53 [ pano vSs_180-1—22 CNEM A .
DO< SO VSS9 g I “NEM A DO<29> o
(Va1 =MEM A 24> 5 o D4 D296 = = .
w o> =MEM A DQ<25> 5 15 os vss 205 &0 VM A o
53 O VS5t Py o152 —MEM A_DOS_P<3e
o5 O DVB DQS30 56 D
O VSS 22 VSS 230 B
wqas =MEM A_DO<26> 67 | 5 bees D®BOG jg :ﬁm ﬁ D&ggz a
o =MEM A DQ<27> % 1o peer D@Blo— = DO< a =
71
O VSS 24 VSS 250
DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR) NEM A CKE<O> 3 | e =ES ;g CKE<1>  mun —PPVDDO S3_MEM A . .
o 75
O VDD_0 VDD_10O-
20 s =PPVDDQ S3_NEM A ol Lo e o A5G ;2 A<i£51: am e
1 62902 o NEMLABASZ rpo 2 020 ] 22 - o 1c2919(1 C2920 |1 c2921 |1 c2922
1 1 1 1 1 1 1
-G - o - — Qo UF 83 [0 o T ea A<ll> 2270 L 7aPR0L GERRLLE 62901 GP9tRL 6298 I 6293t & 10F[! 62923 |* ¢2924
LU — Ot - — — MEM A A<12> O AL2/ BC* ALLO <M — 1QUF— 10UF—— ? o __g o O J0g == Sasr o g JUFL 0 1
% ] 2 2 g 8 86 A<7> - % T, &% 8% T, T, T, 3% —— 9
2 fHi ? 2 E ’ o MEM A A<O> &0 % AT < R R - < - 2 <o - PR W P
O VDD 4 VDD_50-
m—MEM A A<8> 89 15 a8 60 22 ﬁzgz am e .
' - [>__MEM A_A<5> CI g Mo 22 o
l 93 | 5 voD 6 voD_70-1—o2 =
= 2 [T MEM A _A<3> 95 o A3 A20 = e Yan FERY
) > MEM A A<1> 7[5 m 200 am e L
9 | 5 vop 8 VDD 90 122 e |
o - MEM A_CLK_P<03} 101 oo cao] 12 QK P<1> o o
w2 o> VEMLA_CLK_N<03 103 175 o a0 1% am e
105 QO VDD_10 VDD_110 108 BA<1>
» MEM A A<10> 107 | 5 ato_ap BALO-——= C < @2 70
2 EIE VEM_A_BA<0> 109 |3 bao rast 0| 110 RAS am e
1111 5 vop 12 VED_130-+—72 cs L<0>
- MEM A VE L 118 15 ver s0* o2 &S L=0> ame
« o>__MEM A CAS L 115 [ cas coroo | 118 am =
117 Q VDD_14 VDD_150 120 DT<1>
> MEM A _A<13> 119 | 5 mis T104—= < 22 70
o p—MEM A CS L<i> 12 Lo s NC_1o—ENC
1? O VDD_16 VDD_1704—75% =PPDDRVREF_CA_NMEM A
m%—o TEST VREFCAQ- 128
=MEM A _DQ<32> 129 3333526 VSSDéZg 139 =MEM A DO<36> o C2935 [1C2936
= = 1
ED>— A o33 L0 ons ocm70 122 =MEM A_DQ<37> e o L5 LGaR?
133 | 5 vss 28 vss_ 2001722 - g& L Tl
cr— =MEM A DOS ll;l<21> 12? o DQBsa* oMo A05-LF 02
= <4>
o MEM A _DQS Ty gvmss » VSSDégg 140 =MVEM A DQ<38> Ye:m 3t
=MEM A _DO<34> 11 hepa bBoG ] 142 =MEM A DO<39> o 1
» MEM A_SA<1> ED—— EM A DO=355> 143 144
—=E 125 | O 0B° V8s 8201 75 =MEM A_DQ<44> .
2o MEM A SA<0> B 10 VSS 33 D440 78 ZNEM A DCeAT> -
=MEM _A_DQ<40> O D40 DA50 <O
20 s =PPSPD M A O _VEM A DO<41> 129 vss 340150
< O e O | 152 =MEM A DOS_N<5
RO 151 | 5 ves 35 DB5* O = i
1629 10 153 [0 oo Doesg | 154 =MEM A_DOS_P<5&% «
v 274 155 156
%y %l O VSS_36 VSS_370
2 g 2 =MVEM A DO<42> 157 [ bz DU6 o158 =MVEM A_DQ<46> pm o
—‘V 2 S =MEM A DO<43> 1591 oore or0 | 260 =VEM A_DO<47> s —PPDDRVTT_SO_MEM A . .,
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100K
| 5%16'\4\/
: Z%QL
I
I -
I
I
I
I
I
MEM A VREF CA | MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) SNC MASTERCDT VD ez A
DAC Channel : C C D D DDR3/ FRAMEBUF VREF MARG NI NG
. v aen e y
PCA9557D Pi n: 3 4 5 6 d} Appl e I nc 051-9179 |D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) o P ’ T6.0. 0
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) | 1.000V - 2.000V (+/- 500nV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY: —
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) | 0. 000V - 3.000V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) DS EPRTLEN OTA N LERE IS THE
VRef current: +3.4mMA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6.0mMA - -5.0mA (- = sourced) T TG WAt NTAIN TH & DOCUVENT | N GONEI CENCE 34 OF 113
DAC step size: 7.69nV / step @ out put 8.59nV / step @ out put 1.51nmV / step @ out put 111 NOT T REVEAL OR PUBLIGM I T I N WHOLE GR PART
I'V ALL RI GHTS RESERVED 32 O: 90
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a6 45

AP & BT Load Switch
e TPs220248
SR Al RPORT
[ 18.4 MOHM @. 3V
Sy BLUETOOTH
CRI Tl CAL
10 CRITI CAL
TPS22924B L3502 L0701 an
wo=PP3V3_S4 AP 2 P Al . PP3V3 S4 AP FET LYY Y\ 2= PP3V3_S4 AP FLT 51450335
. mm
B2 N vour([Br mﬁg@%@ﬁﬁgg m 0603 mhﬁ%@%gpﬁgg mm R T1 CAL
° AGE=3. 3V
AP_PWR EN [ 1 C3502 |1 C3503 [+ C3504 J3500
w0 PR BN 220N 0. 1UF — 0. 1UF~ - T0UF 53D K99
G\ND % - 1% — 20%
2 4 2 16V 2 6.3V F- RT- SML
— R X5R X5R —
3] T 2 202 603 1o
PLACE NEAR=13500. 4; 3rm 16 5@y AP_EVENT_L 213
= 3
- lmmPOEAPRzDCN C3505: 1. 0. 1UF POLE AP RED N 10
= 201 1110%X5R6.3V 1 “P E AP o P —10
oo POE AP R2D C P C3506:120- 1UF w PO R2 >to
20T 11 10% X5R6. 3V ’e)
PLACE NEAR-13500. 5: 3rm o1 10y PCLE_CLK100M AP_N g
o 1 [y PCLE_CLK100M AP_P CH DS
°1o
m)s@PC‘EAP D2R P 14
o1 15 (T} PCl E_AP_D2R N uly
12
o
. AP_WAKE L 13 j;
AP_RESET CONN_L 14
CRI Tl CAL 33
-  @mAP_CLKREQ O L Is g
40 L3501 CRI Tl CAL a1 2 USB_BT_MUX_N %145
TPS22924B 220- OHM 1. 4A v = USB_BT_MUX_P vy
- =PP3V3_G3H BT A2 AL =PP3V3_G3H BT_FET LYY Y L2 PP3V3_G3H BT_FLT o
L_e]vin vauler T YOTARRES\¥rreo s 0s03 ) XATAPEGPLAY 0 s i
M N_NECK_W DTH=0. 2MM M N_NECK_W DTH=0. 2MM 19 o
1615 SMC_S4 WAKESRC EN 2N b C3507 :| C3508: 2o
0.1UF —— T 1oUF L o
3 BT 2T —
CRI TI CAL X8R 2 BR 2
B 'R3542 1 +
SO1S6S  pls BT PWR RST s o N
P cH /6w 1
M- LF =
2402
zo;mBTF’V\RRSTL SGVVJ
,=PP3V3 SO BT _ 4|S
D[6 BT PWR EN
23 BT_PWR RST 2 G"v‘v*|
1ls Supervi sor & CLKFREG # |sol ati on
'R3543 N CH Delay = 60 ms +/- 20%
10K
1/16W
62" = PP3V3_S4_AP_FLT . =PP3V AP 5
CRI Tl CAL {
1 'R3530 |'R3531 o5
100K 232K 1 C3530
AT 116w U3530 — %.o/luF
L ¥BaLF LW5etF SLAAAPO16V S 8%
P3V3AP_VMON , TOFN 5™
Wake from BT in G3H circuit
» PP3V3_G3H BT FET 2a AP_RESET_CONN L AP RESET L ¢
Pl KE_L |
EN 6 AP_PWR EN
ouT| 8 AP_CLKREQ L 15 21
ORI TI CAL o500, & s AP_CLKREQ Q L 7N - ,_U =Y oD
, DQ3501 R3500! 0. 12L8llafﬂ 1) 2 B ao
0 ——f 15K d a2 1R03OL-'I>(3 d
8L o 1/ 200 5] 402 1%,
i : &304 = .t T
9 4 = 2 =
< 7|8 Gl1 aawEUSB BT _N 6|')!372 DFN
CRI TI CAL 1
gy USB BT P T om 2 op[10  USB BT _MUIX_ N o PP3V3 S4 AP FLT -
5
USB_BT WAKEN 2 |pp 1 ol 5 BT s
USB_BT WAKEP 1 |pm1 1
CRI Tl CAL R3570
R3502 —2JcE @570 } gg‘gK
= ausfosmp PMSLP S5 L 3 O 2 UsB BT EN 4ls SSMBK15FV, Tasw S TS AT
5% GN\D SOD- VESM HF 2402 — AI T/ BT
1/16W
1 M- LF NOSTUFF
R351%JK 402 + C3501 SI GNAL_MODEL=SW _USB3740_DFN_USB3740_MDJO w10 POLE VAKE L ofal 3 AP_VAKE L s RPOR

1%

1/2@@/
201,

- "
I%&M |

15 20 33

SYNC DATE=01/19/ 201

d} Appl e I nc.
®

v sl y
051-9179 | D
16.0.0

ROPRI ETARY Pl Y_OF AP
THE POSESSOR AGREES TO THE FOLLOW NG

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ERT PLE | NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 35 OF 113
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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8

CRI TI CAL
PCIE Pol arity swapped for D7i |ayout PCIE TBT R2D C N<O> C3600 | j— — 4 : : E TBT D2R P oo
RAD<O> o1 18 (TR 0. 10 | [10% 1ov ercemaor Lex POE TBT R2D P<0> 425 | peRP 0 O\:J;%TOA%LE PETP 0| A 5 POLE TBT DPR C P<0> C36 001u|: I I - E’scv: TBT_Dof <0> .
D<3> ; PCI E_TBT _R2D N<O> AnLO = PCIE TBT D2R C N<O>
onas o1 15 y—PCLE TBT R2D C P<0> C3601 - ||: - PERN_O CACTUSRI DGEAC PETN_O o . 3641 :||:  PCLE TBT D2R N<O> P
DoRi o 10F | [% Tov son cemaor X 0 10F | [10% v sen cemaor
PCIE TBT R2D C P<1> C3602 N (SYM 1 0F 2) C3642 e PCIE TBT D2R N<1>
81 18 [Ty o 10F | [@% v ercemar Ler POE TBT R2D P<l> A2 | pERP 1 % PETP_ 1| A® & PCIE _TBT D2R C P<1> r 0. 10F I I o ToveR GoRwoL D 0 8
: PCI E_TBT _R2D N<i1> AB13 AD1L E TBT D2R C N<1. :
o1 18 PO E_TBT_R2D C Nel> C3603  :]|= - PERN. 1w = | PETNLL = PG e 4 1| |:__PCE TBT D2R P<1> oo 20 01
o 10F | [1% 1oV son cemaor 7 g s '_QM_” Tor | [10% v en cemaor
PCIE TBT R2D C P<2> C3604 N g 44 e E TBT D2R P<2
o1 18 [T o 10s | [ v ercmmor Let PO E TBT R2D P<2> 815 | pERP 2 & £ | peTP 2| A2 @ PO E TBT 2R C P<2> —36 o I I S D ETBT 2R P<2> {ooD 10 o D
; PCI E_TBT _R2D N<2> A6 AD15 E TBT D2R C N<2
o 19 [y—POLE TBT R2D C Ne2> C3605 .|| - PERN_2 | PETN_2 w1 PCl C Ne2> | C3645 . ||: POE TBT D2R N<2> o - -
| [To% 1ov er cereaot | [To% 1ov R cermaot
0. 1UF — 0. 1UF
PCIE TBT R2D C N<3> C3606 e 4 L E TBT D2R N&:
o1 1 [T o 10F | % 1 sercemaor Les POE TBT R2D P<3> A8 | pERP_3 o PETP 3|_A°17 & PCIE TBT D2R C P<3> I C36 061UF I I LD ETBT 2R N<3> oD o o
. PCI E_TBT R2D N<3> AB19 AD19 E TBT D2R C N<
o 10 [y_POLE_TBT R2D C P<3> 3607 .|| = PERN.3) LPETN.3 e G D3z | _C3647 . ||: _POIE TBT 2R P<3> o o o
| [To% Tov er camaor | [To% Tov 6w ceraot
0. 1UF 0. 1UF
% [y IBL_PCLE RESET L R PERST_N RSENSE]_U20 TBT_RSENSE
| TBT_PWR ON PQC L 92
RST PVR_ON_POC_RSTN I R s ‘R3655 ) . v .
NO STUFF 1K NOTE: The followi ng pins require testpoints:
=PP3V3 TBTLC RTR s 34 35 36 C3610 * TP_TBT MONDCXD AD23_| NONDCO v - X 1% 0- G013 8 - GPIO15
o 0. 1 oM T TP_TBT MONDCL AC24_| NONDCL X o 1- POl - GPlO11
10% ). A PO 9 GPI O
XaR 2 R3615 DEBUG For nonitoring current/vol t age 2 - GPIO2 10 - GPIO 14 —_—
N N C3690 * R3692% 'R3693 402 NOSTUFF TBT MONOBSP e | MONOBS_P 3- GPlOo3 11 - GPIOO
R3690 R3691 1}‘]’5{, 3. 3K 3. 3K NONE TBT MONOBSN W6 | MONOBS N 4 - GPIOS 12 - GPIO 12
3. 3% %3 A 118w Thew = 05 peBUG F t 1 ock R m Not used in host mode. 5 - PCIE_RST_1_N 13 - GPIO_10
e L cERY CRI TI CAL VR it 022 e b TBT THERM P v | TrERVDA O Y [PCI E_RST_0_Np™® TP TBT PCIE RESETO L - - RST_1_ - R
CLF L LF - - - -
02, , 402 OM T_TABLE 4022 2402 Use A% D bal | T or TRERMDN 7)) 9| poE RST 1 N Tt TP TBT PCIE RESETL L 6 - PAERST 2N 14 - PB_LSTX
L = ror s o ol g | PG E ReT 2 Mo 1P TET POLE RESETZ L 7 - PCIE_RST_3_N 15 - PB_LSRX
! w TP _TBT PClE RESET3 L
(TBT_SPl M) s |p Q2 (TBT_SPl_M SO s TBT_SPI_M SO s | EE_DO § E g POERST 3 g SETS
MB5256- RMOBXG ss TBT SPI _CS L ADS | EE CS N| &
o - NI V6 =
(IBT_SPL_Q1K) we o TBT SPl Gk wl er ar |iE PCl E_CLKREQ OD_ 1B CLKRLO L oD =PP3V3 TBTLC RTR o a0 35 3
(IBT_SPI_CS 1) 1sr
. vi EN_LC | K TBT EN LC PWR .
TeTROU VP L sl o oo (10 18T 10 o B = ‘R3698
18 15 (TR ™S 10K
TR W e =He o Ty a2 — T g8 c
REFCLK_100_I N .
vss T 2 15 qOg}—JTAG TBT T0O = | 100 E -0 <me e T R3695
TBT _TEST_EN M | TEST_EN ] (%] 806
4 9 - I é XTAL_25_| A4 g3 SYSCLK CLK25M TBT R 2 SYSCLK CLK25M TBT 26 83
TBT TEST PWR GOOD 85 PVIR_GOOD 2 yanul
TEST_ = ':, XTAL 25 OUT|_AB23 TP_TBT XTAL25QUT 1%
o - Yiw  Divides 3.3V to 1.8V
1 1 _
R362% R3629 a0 20 _DP_TBTSNKO M. P<3> E14 | DPSNKO_3_P TMJ_CLK_OUT|_AM TBT TMJ CLK OQUT o
o %06 80 30 _DP_TBTSNKO M. N<3> D13 | DPSNKO_3 N TMJ_CLK_ I N_Y3 TBT TMU OLK N 36 35 34 s _=PP3V3 TBTLC RTR
1/ 16W 1/ 16W
Yask, [ ], ket 50 31 _DP_TBTSNKO M. P<2> £ | ppsnko_2_ P ) NO STUFF || )
o5 24 _DP_TBTSNKO M. N<2> o | ppsnko_2 N [ DPSRC 3_P| A4 TP DP TBTSRC M. CP<3> 3 R3697 R3699 R3696 R3680
615
s 24 _DP_TBTSNKO M. P<1> E18 | DPSNKO_1 P DPSRC_3_N T2 P TBTSRC M._Che3= N § 26w 116w 26w Tiew
= 0 34 _DP_TBTSNKO M. N<1> 27 | ppsNKO_1_N DPSRC 2_p | A2 TP _DP_TBTSRC M. CP<2> - ZT.'E;F “";..;52 ZT.'E;F ,h02F
B13
s0 31 _DP_TBTSNKO_M._P<0> £20 | ppsnko_0 P |¥ [a o DPSRC_2_N T2 P TBTSRC M. Cheze e 74 3 _TBT_DDC XBAR EN L
80 30 _DP_TBTSNKO M. N<O> o9 | ppsNKo_ 0 N |@ > g DPSRC 1P| A0 TP _DP TBTSRC M. CP<1> 7 = = = a4 21 15 _TBT_GRSX BIDIR |
11
o0 34 _DP_TBTSNKO AUXCH P 5 | DPSNKO_AUX_P < o DPSRC_LN 15-DP TBISRC M. Q1> 73 R3681 for CYA, A
SNKO AC Couplin 89 34 _DP_TBTSNKO AUXCH N B5 | DPSNKO_AUX_N _| § DPSRC 0_P| %8 TP DP TBTSRC M. CP<0> 1 all ows separation R3681
) 9 DP_TBTSNKO_HPD U o 3 DPSRC_O_N|_® TP _DP TBTSRC M. CN<O> 2 of GPIO2/GPIOY 0,
0 s (Ty—DP_TBTSNKO M. C P<0> C3620 | |: DP TBTSNKO M. P<0> 2a 0 ° C— DPSNKO_HPD_| N 3 if necessary. ey
0.10F | % v DPSRC_AUX_P | = TP_DP_TBTSRC AUXCH CP 7 Stuff one of R3861/2. , Ho2
. g 1 E6 5] o
oo DP TBTSNKO M. C N<O> C3621 .|| DP TBTSNKO M. N<O> - R3630 ma v D _TBISNKL M. P<3> DPSNKL_3_P = DPSRC_AUXN T2 P TBTSRC AUXCH CN 73 s TBT GPLO O
m | [To% _sov 100K 80 30 _DP_TBTSNK1 M. N<3> % | DPSNK1_3_N a
0. 1UF 38 ceman s DPSRC_HPD 0D |3 DP_TBTSRC HPD . 7 3 _TBT GPIO 14
1/ 16W E8 —
o s (Tmy—DP_TBTSNKO M. C Psi> C3622 i ||: DP_TBTSNKO M. P<1> - e o 34 i I:Iz:ﬁ & :i:i: — DPS\K1._2_ P § § o STURF
0.10F | g8 cedes o0 2 DPSNKL2 N | &Pl 0 2/ coesx_ " TBT GSX BIDIR o s R3632 R3683 R3682
% o (T)—DP_TBTSNKO M. C N<1> C3623 e DP_TBTSNKO M. N<1> 34 89 0 34 _DP_TBTSNK1 M. P<1> E10 | pPSNK1_1_P E ( FORCE_PWR) GPIO 3| Ve TBT PWR EN am z %WQOK 1055“ %2‘(
10% 16V = . - —
0.10r | 1IZe ey, = s 52 _DP_TBTSNKL M. N<1> > | ppsnk1_1 N GPI O_4/ WAKE_N_OD|_%* =TBT WAKE L oD e e e B
v , Ho2 465 o2
o0 o [T¥y—DP_TBTSNKO M. C P<2> C3624 |- DP TBTSNKO M. P<2> 34 80 a0 as _DP_TBTSNK1 M. P<0> 22 | ppsnki_o_p |2 P OS5/ O-PLUG BVENT) = T;COTSTS;LRJGSgEm oD = : :
0.10F | 108 ey, s 52 _DP_TBTSNKL M. N<0> o1 | ppsnkl 0 N | G 0 6/C10_ShA_ CD—— o TaTRTR sa D
o0 s (Ty—DP_TBTSNKO M. C N<2> C3625  :||: DP TBTSNKO M. N<2> w00 GPIO 7/ a0 s = Jany RLRY =
0. 10 | [10%_1ev 89 34 _DP_TBTSNK1 AUXCH P A4 | DPSNK1_AUX_P GPI O 8/EN_ClO PWR OD*| P (IBT_EN CIO PWR L) — TBT PR REQ L oo s =
: XSR- CERIZ01 49 34 _DP_TBTSNK1 AUXCH N 83 | DPSNK1_AUX_N GPI O_9/ OK2GORSX_OD* | TBT GPIO 9 aa L TBT EN IO PVWR L oD
DP_TBTSNKO M. C P<3> 2 i DP_TBTSNK( P: 3 NAKE_BASESTRUE 7675 %0 95 34 0
o o [T 3 C3626 I I — SNKO M. P<3> a0 80 , ) DP TBTSNKL HPD 75 | ppsnkt HPD GPIO 14 TBT GPIO 14 2
0. 1UF 18K cervacn < —re GPIO 15| TBT DDC XBAR EN L oD ¢ 7
o0 o [r¥y—DP_TBTSNKO M. C N<3> C3627 e DP_TBTSNKO M. N<3> a4 89 .
0.10F 1T cealth R3631 A R2D C P<0> @4 | pA_ 0l O0_TX_P/DP_SRC 0_P| [PB_Cl2_TX_P/DP_SRC O_Pl ™4 _ TBT B R2D C P<0> o 7 o
100K >_SRC_0_
S A R2D C N<O> 24 | PA CI 00_TX_N DP_SRC 0_N PB_Cl ®2_TX_N DP_SRC 0_N_124 TBT B R2D C N<O> oo 75 e
DP_TBTSNKO AUXCH C P C3628 e DP_TBTSNKO AUXCH P :
% 2 CBD> 0.1 1 M k5 it A D2R P<0> @2 | pp_Cl C0_RX_P E % PB Ol 2 _RX_P|_R2 TBT B D2R P<0> e e
. X5R. CERA0L 22 - RX NL_Ne2
09 oy DP_TBTSNKO AUXCH C N C3629 e DP_TBTSNKO AUXCH N . £ LRR N0 PAS Gl RXahl e o Pe_ & Gl R TBT_B D2R N<0> <) 76 80 75 34 _TBT_A DP_PWRDN
0.10F 113 cealts = A _CONFI GL BUE K | PA_CONFI G1/ O O_0_LSEO PB_CONFI G1/ €l O_2_LSE]_P TBT B CONFI Gl BUE oD 76 3 _TBT B DP_PVRDN —
A CONFI &2 RC S | PA_CONFI G2/ Cl O_0_LSOE PB_CONFI G2/ Cl O_2_LSOE[ "5 TBT B CONFI&R RC Vanni ki 75 3 _1BT A HV EN
SNK1 AC Coupl i ng - 76 54 _TBT_B HV EN
L24 -y Mor vesa
o > [y DR TBTSNKL M. C P<0> C3630 |- DP TBTSNKI M. P<0> a0 8o 2 ?ég Z z:i: o PA_Q QL_TX P/ DP_SRC 2_P PB_Q QB_TX P/ DP_SRC 2_P| o 1:1 : ?ég Z Pel> oD 76 o § X
0. 1UF 1| ;gﬂ; w;:gl PA CIOL_TX_N DP_SRC 2_N PB_Cl O3_TX_N DP_SRC_2_| N<1> oD 7 & R3688 R3687
% o (Ty—DP_TBTSNKL M. C N<0> C3631 e DP_TBTSNK1 M. N<O> 34 80 A D2R P<1> L22 | pa ¢l OL_RX_P bad i PB_Cl 0B_RX_P|_22 TBT B D2R P<1> oy 7o w0 10K oK
0.1 11380 ceain A DoR 1> 322 | pa G aL_RX N E E PB_CICB_RX N 22 TBT B 2R Nel> am e e TSty et
02 , , #o2
% o (T)—DP_TBTSNKL M. C P<1> C3632 i DP_TBTSNK1 M. P<1> 34 89 A LSTX N2 | pA LSTX/ G O 1_LSEO PB_LSTX/ Ol O 3_LSEQ_'® TBT B LSTX oD 7
0.10F | 1388 dtt, A_LSRX 36 | pA_LSRX O O_1_LSCE PB_LSRX/ Gl O 3_LSCE|_& TBT B LSRX o
5 o (Ty—DP_TBTSNKL M. C N<1> C3633 e DP_TBTSNK1 M. N<1> 34 89 _
o.10F | TIgR ceatt: TBTPA M C P<1> A6 | pA DPSRC 1 P n PB_DPSRC_1_P|_#20 DP_TBTPB M. C P<1> ooy 70 00 =
T 617 o1
o o [Ty DP TBTSNKL M. C P<2> C3634 e DP TBTSNK1 M. P<2> 24 89 LA M€ Nel» PA_DPSRC_1_N PB_DPSRC_1_ LU _IBIPE M€ Nel» oD 7 * - A
0.10F |30 asy, TBTPA M. C P<3> 8 | pa DPSRC_3_P PB_DPSRC_3_P|_ 22 DP TBTPB M. C P<3> o 7 o SYNC WASTER-D/T_ VLB SYNG. DATE=N
DP TBTSNK1 M. C N<2> C3635 e DP_TBTSNK1 M. N<2> TBTPA M. C N<3> 819 | pA DPSRC 3_N PB_DPSRC 3 823 DP_TBTPB M._C N<3>
oo oo 85 oPSRC 3 O  DPSRC 3 o o Thunderbolt Host (1 of 2
TBTPA AUXCH C P P | PA AUX P PB AUX P|_Pt DP_TBTPB AUXCH C P 7
DP_TBTSNKL M._C P<3> C3636 e DP_TBTSNK1_M._P<3> LASR AR D 0 @ -
80 I 0. 10k 1 v, 389 TBTPA AUXCH C N FL | pA_AUX_N PB_AUX N_E2 DP_TBTPB AUXCH C N D App| e I nc. 051-9179 D
. > - ONY
% o (T)—DP_TBTSNKL M. C N<3> C3637 : I I 2 DP_TBTSNK1 M. N<3> 34 89 TBTPA HPD H | pA DPSRC HPD PB_DPSRC_HPD|_K® DP_TBTPB HPD am e (5] 16. 0.0
10% 16V - - - -
0. 1UF ¢ -
X5R CERMOL TBT A HV EN @ | GPI O 0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| ™ TBT B HV EN oD 2+ 76 L\gly\SEmA?Tmpc@R@nA?Lg :::2( Nplgs Ry
e [
w0 o DP TBTSNKL AUXCH C P C3638 L DP TBTSNKL AUXCH P . TBT A GO SEL GPl 0_10/ PA_Cl O_SEL/ BYP1 GPl O 11/ PB_Cl O_SEL/ BYP1 TIBT B GO SEL oo PROPRI ETARY PROPERTY OF APPLE | NC.
D o7 TV TBT A DP PVRDN | GPI O 12/ PA_DP_PWRDN/ BYP2  GPI O_13/ PB_DP_PWRDN/ BYP2| 14 TBT B DP PVRDN THE POSESSCR AGREES TO THE FALLOW e
0.10F | [ 39% aev ) \ DP_| ) > DP_| {oD 24 76 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 36 OF 113
DP_TBTSNKL AUXCH C N C3639 || DP_TBTSNKL AUXCH N ! NOT TO REPRCDUCE OR COPY | T
% 2 CBD> 0 10F | 10w 1w s For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. 111 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
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—— =PP1V05_TBTCI O RTR .
2 » =PPLYOS TRTLC BTR OM T_TABLE '2);;; ME;Z?[E’LT;O
??? MW (Single Port) VCC1PO_ON - VCC1Po | K12
250 mW (Dual Port) VCCLPO_ON u3600 vocipo |_Kis EDP: 3000 mA
EDP: 1000 mA 1 C3712 vocipo_on  CACTUSRI DGEAC vocipo | Lo C3741 * C3742 ¢ C3743 ¢ C3745 1 C3705
1O T T % — e — J6 JVOCLPO N (sym 2 OF 2) VOCLPO | L1 g 0 b T b T e o i
S P 2 S 2 S 2 S 2 | vecipo_an vecpo [ o2 2 o2 2 o2 2 o2 2 o2 2 o2 2 T 5 o
04021 0201 0201 0201 0201 <17 | voc1Po ON voeipo | Ms 0201 0201 0201 0201 0201 0201 0402-1
718 | veciPo_ON vecipo | Mo
U4 | vec1Po_ON vcelpo | N
VCC1PO_ON VCC1PO | Pt
L VCC1PO_ON veelpo | RS
= = veelpo | R©
2 2 VECLPO_PE Vvecipo | R
B VCCLPO_PE vooipo |
VCC1PO_PE > veo1po |10
VCC1PO_PE vooipo | Vit B
VCC1PO_PE o =PP3Vv3 TBTLC RTR o 34 36
VCC1PO_PE VOCLPO ??? MWV (Single-Port)
VCC1PO_PE W 250 mW (Dual - Port)
VCC1PO_PE xgzz = EDP: 240 mA
VCCLPO_PE veeses [ 17 37711 3772 3773 : 1 C3760
] voctrope W= MWA== M= M= MEo— 1o
VCC1PO_PE Vee3p3_c o 6.3V , 6.3V , 6.3V 6.3V , 6.3V , , 6.3V
9 | vocipo_pe vocsps_aiof M iy ity iy iy iy oty
W2 | veC1Po_PE vceesp3_cl ol Re
W4
VCC1PO_PE vocaps_pp |t 1
& | VCC1PO_DPAUX VecsPs_oh :E
| VCC1PO_DPAUX VOC3Ps_bP
- VCC3P3_DP | M7
ADL | vss VCC3P3_DPAUX |7
3 | yss
K9 VSS
L2 | vss —=PP3V3 S4 TBT 3436 75 76
L16 | vss VCC3P3_POC |_K7 EDP: 10 mA
L8 VSS
M3 | vss VSSPE | @2 C3790 *
M7 | vss VSSPE |24 . M
M | vss VssPE | & s 2
VSsS VSSPE [ &
VSs VSSPE [
Vvss VSSPE |21
VSs VSspE |23
VSs VssPE [ B4
Vvss VSSPE |_F11
VvSss VvsspE | _F13
VSs VSSPE | _F1°
Vvss VSSPE |_F17
VSs VSspE | _F10
VSs VvsspE | P2t
Vvss VSSPE |23
VvSss VSSPE [ FS
Vvss D VSSPE |7
VSs 6 vsspe [P0
VSs VSSPE |0
VSSPE |2l
VSSPE VSSPE |23
VSSPE VSspE | 718
VSSPE VSSPE | 720
VSSPE VSSPE | K2t
VSSPE VSSPE | K23
VSSPE VSSPE | 20
VSSPE VSSPE | V2L
VSSPE VSSPE |3
VSSPE VSSPE |20
VSSPE VSSPE | P21
VSSPE VSSPE | P23
VSSPE VSSPE | _R2°
VSSPE VvsspE |2t
VSSPE VSSPE | _T23
VSSPE VvsspE [ U8
VSSPE VSSPE [ V13
VSSPE VSSPE | V17
VSSPE VSSPE [ V21
VSSPE VSSPE | V23
VSSPE VSSPE [ Y11
VSSPE VSSPE [ Y13
VSSPE VSSPE |15
VSSPE VSSPE [ Y17
VSSPE VSSPE | Y10
VesPE vespE [ 22 SYI\K%I ll\/LAtSTE D7 _MB SYNC DATE=01/ 19/ 201
23
vesee vesee 2 Thunderbolt Host (2 of 2
BTG NOVEET T
L 4 d} Appl e | nc. 051-9179 | D
I ONY
S 16. 0.0
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Page Not es

Power aliases required by this page:

- =PPVI N_SW TBTBST (8-13V Boost | nput)
- =PP15V_TBT_REG (15V Boost CQutput)
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input)

- =PP3V3_TBT_FET (3.3V FET Qutput)

- =PP3V3_S0_TBTPWRCTL

- =PP1VO5_TBT_P1VO5TBTFET
- =PP1V05_TBT_FET

(1. 05V FET Input)
(1.05V FET Qutput)

Signal aliases required by this page:
- =TBT_CLKREQ L
- =TBT_RESET_L

BOM options provided by this page:
TBTBST: Y - Stuffs 15V boost circuitry.

Super vi sor

s _=PP3V3_S0_TBTPWRCTL

& CLKREQ¥# | sol ati on

=PP3Vv3 TBTLC RTR

6 34 35 36

C3800 *
840 ‘R340 O LF =
SSMBK15ANFVAPE 10K Sk 2
VESM 1/ 16w 402
J_ E: R

51S g1

| CRITICAL 'R3807
VDD %W?UK
U3800 iisw
SLAAPO16V 02

=PP1V05 TBTLC RTR ¢ 35

2
s [y TBT_EN LC PWR o3 T
=1
Platform (PCle) Reset
4 TBT PCIE RESET L 2
=TBT RESET L oD
2 D—=1 S DLY = 60 ms +/- 20%
Pl atfornm(PCle) Reset
6
=TBT CLKREQ L am
2115 BT GLKREQ L 2 7 TBT CLKREQ I1SOL L
Pul | -up provided by SB page. THRM MAKE_BASE=TRUE
G\D __ PAD
- B
3.3V TBT "LC'" Switch
u3810
s _=PP3V3 SO P3V3TBTFET TPSZ(S%924 =PP3V3 TBTLC FET N
2 AL Max Current = 2A (850
e |MN vouT([ e
CRITI CAL u3810
2 1ON
fevs) Par t TPS22924C
C3810 * s} Type Load Switch
1UF ——
o R(on) 18.5 nthm Typ
R 2 @2.5V 25.8 nthm Max

TBT EN LC | SOL

1
R3816
36. 5K
1%

1/ 16W
ME-LF

02,

TBT EN LC RC

1. 05V TBT "LC' Switch

3 s _=PP1VO5_ SO P1VOSTBTFET TPS22924 =PP1V05 TBTLC FET o
csp
A2 AL Max Current = 2A (850)
e |MN vouT([ e
CRITI CAL u3815
2 1ON
v Part TPS22924C
3 Type Load Switch
R(on) 20.3 nChm Typ
@1.0v 28.6 nohm Max

TBT "POC' Power-up Reset

Intel investigating whether RC is sufficient.
76 75 35 3a 6 _=PP3V3 S4 TBT
SMC DELAYED PVIRGD ey as 4o o2
~| CRITI CAL
VDD Pul | -up: R3610 =PP3V3 SO PCH GPI O 6 15 19 20
2 ISENSE  |J383(Q RESET*[pe  TBT PWR ON POC RST L oD
TPS3808
TBTPCCRST CT s |t N ‘VR|yt___TBTPOORST MR L 'R3830
THRM Q@825 100K
GND PAD il 5%
1 C3831 C3830 * 3 SSMBN37FEAPE V] /16w
— SOT563 M- LF
22§047UF 0. 1;3@ = TPS3808G25 ® , 402
2 Srw xR 2 Vt = 2.33V 4/~ 2% OB T o TBT_SW RESET L ”
02 102 Delay = 27.3ms =1 < e
C3825 ¢
= 330PF ——
= 1006 ——
5%}\/" 2
202
36 6 _=PP1V05_SO_P1VOSTBTFET 1.05V TBT "Cl O Switch
36 35 3 ¢ _=PP3V3 TBTLC RTR
X TPS22920 =PP1V05 TBTClI O FET 3
R3180202 ~2 e AL Max Current = 4A (850
5% B2 }/I N \/ Bl
et = (= L3820
02,
CRI TI CAL
TBT EN Gl O PWR o2 |on Part TPS22920 SYI\K%I ll\ﬁSTE%D7 M._B
GN\D .
=820 - i Type Load Swi t ch Thunder bolt Power
825 '2 1UF —— ° R(on) 8 nthm Typ
SSMBN37FEAPE 100
FEAPE | o @1.05V 11.5 nChm Max d} Appl e | nc.
CERM
— ob o
s |
2[G7 S

2 [TE—IBL EN GO PWR L
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a8 37 6. =PP3V3_ENET_PHY

BCMb7765 ENET SR pins are internal

I f disabled: Ckay to float VDD, VDDP & LX pin.

1.2V switching regulator.

I f enabl ed: VDD VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to induct
Speci al Star routing needed on these pins. Decoupling on Pg

281mA (1000base-T max power, Caesar |V)

CRLTI CAL 8;)1
L3905

4 PP3V3 ENEr PHY AVDDHY
0402

38,

CRITI CAL
L3900

FERR- 600- OHW 300MA- 0. 850HM

FERR- 600- OHV 300MA- 0. 850HM

VDD for Card Reader |

PP3V3R1V8 CR VDDl O

S3.mm
.15 mm

VCLTAGE:%. 3V

/O

37.

ENET_SR L X 5

p 1 2 PP3V3_ENET F’HY Bl ASVDDH]
ez SEESHEH 2 Micag05 1]
8% °/
CRLTI CAL b’ I
13910

FERR- 600- OHW 300MA- 0. 850HM

PR R A B 3]-'{?9101 _Ll 910

o/1 UF
ivp.lﬁxv 2 %%:%%CEW
402,

ENET_SR_VFB 5

See note for SR _DI SABLE bel ow.
VFB nust al ways connect to =PP1V2_S3_ENET_PHY.

or.

Internal 1.2V Switching Regul ator pins.
CRLTI CAL

FERR- 600- OHM 300MA- 0. 850HM
PP1V2 ENET PHY AVDDL 1 (Y Y Y2

=PP1V2_ENET_PHY

DT e
NEEK, VLo 2 o
C39211 [1C3920
b= = dol
15 7 BV CRLTI CAL
o o g2 [ 3925
FERR- 600- OHW+ 0. 5A
o- PP1V2 _ENET_PHY PClIEPLL 1 2
OL TA L 2 - M
C39261 [1C392
0.1 %)—— L g 5/
L
S SR Lo T8

FERR- 600- OHM 300MA- 0. 850HM
R PP1V2 ENET PHY GPHYPLL (Y Y Y2

NEER 35 0402
C39311 1C3930
0. 1UF - —L 4. 7UF
%P 20 &
2

396mA (1000base-T, Caesar I1)

+é 04
1 1
reoagy 'maoar  C3ois:l _LC3}9U1FG
4. o 2K s v sl 5| 5 o[Rlelel = el 9 o 3lsle sl g sl C3936| [*C3935
M:lg'\év 16w X5R 2 2 X5R- CERM T F
. _=PP3V3_SO_ENET bz, 402" 402 0201 AVBOH o 8 8 5 & woh 3 vk Lé 5 . -
S >‘ g o >‘ é g X5R- Sg 2 XS? LR QUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1 42 2 2 % y @ % 3 = 01 6 the card reader on-chip I/0O
C3950 R39 L s & [} = Connect only to U3900 pin 20.
0. 1UF rrent oo L
o PCl E_ENET_D2R_N 12 2 mtlng OM T_TABLE c B =
Jobe 24 Resi st or U3900 &
rop i B 951 ENET_VMAI N_PRSNT 56 Wi N PRSNT(1 o e BOVB7766C0KMLG TRo0_p| 40 ENETCONN VDI _P<0> o
POl E ENET PR P bt O 1 N8x8 TR0 N _41_qugy ENETCONN_MDI _N<0> T
I i o| PCIE ENET D2R C N & 21 POE XON TROL Pl 44 ENETCONN MDI_P<1> 55 80
ég\f o| PCE ENET D2R C P & 28|PCE XD P TroL_N_43 ENETCONN MDI _N<1> 55 80
G3985 "Bt w| PCIE ENET R2D P o 33|paE RO P Troo P46 ey ENETCONN_MDI_P<2> g
10F PCIE_ENET_R2D N B el EIRES | Tro2_N_47 ENETCONN MDI_N<2> o
EJL___BL_Q__” E_ENET. 2 = - PO E_RXD_N TROoS_P|_50 ENETCONN_MDI _P<3> w0 o
. PCl E_CLK100M ENET_P -« 31|PcE REFCLK_P TRO3_N_49 ENETCONN_MDI _N<3> 55 80
XS;S%W 3956 E@ PCI E_CLK100M ENET_N - 30 ]P0 E REFGLKN
02 . A 5
- D PCIE ENET R2D C N 1 I I 2 - D ENET_RESET L - LPERST (e ?[ Pl ojg:?gfﬁig} 2 ENET_CR 1V8_EN a8
% 1 15 o ENET_CLKREOQ L o ZCLKREG (o) T GPlO2/MEDIA SENSE| 9 g ENET MEDI A SENSE oo = 1w
X5R: RM “ PR
- 028? . NOTE: "I Px" == Programmabl e pul | -up/down
» o =ENET_WAKE L - QweE @ (Pcoen  SDDETECTIGL g ENET_SD DETECT L erm s o
(See note) SD_DETECT can only be used active |ow due to errata h R3961 33
VIAKE# 2 T ENET_LOW PWR > LILOWPR (iro) (1 U EneT) 26 g o ENET_SD CMD ore o 1 2 o SRCONN._CVD am e s
21 o « ENET_SD CLK 1 2 SDCONN_CLK 5 o0
Mist isolate fromPCle WAKE# if PHY SMB_ENET_SCL o0 lsVB Ok R -»>—= R3971 5% T Z0W WF 20T oD > ©
is powered-down in S3/S5. Standard SMVB_ENET_SDA — 0SB DATA (170 cremy cRDaTA0L 20 qugu ENET CR DATA<O> 8805 53 LA Z o yropy——zor—SDOONN DATASO> o o
N-channel FET isol ation suggested. 66 CR_DATA1| 24 s ENET DATA<1> 1 2 " DCON <1> G o
If PHY is always powered then alias o 37®$ESM—“TS&K*SPD1000LED CR_DATA2| 23 sa ENET_CR DATA<2> 33 1 p °% T720W MF 201 ghoONN_DATA<2> D o
84 37 S| / EEDATA _“—W\N\/ 5% 1720W VF 20T <3>
=ENET_WAKE L to PCl E_WAKE_L. ENET_MOSI 65 Bl CR_DATA3| 22 sa ENET_CR DATA<3> 1 2 . SDCONN_DATA<3 & o
- - N e e @=e— SO LWL & g CR_DATA4| 52 s ENET_CR DATA<4> 33 1 2 % TPOW W 70T SHOONN_DATASA> o oo o
o@D ENET CS L~ ey 0% cs/EECGK o CR_DATAS| 53 - 'n ENET_CR DATA<5> R3976 33 1,2 53“ I720W ™ 20T gHoONN DATA<5> & 0 5
ENET_CR 3V3_EN L 2 |SPD100LED*/ SERI AL_DO  (on) £ CR_DATA6| 54 s ENET_CR DATA<6> 397733 2 O% TTeow W 20T SDOONN_DATA<6> D » o
w qgm—ENET_TRAFFICLED L ¢ O7 | TRAFFI CLED/ SERIAL_DI () = CR_DATA7| 55 = ENET CR DATAST> R3978 33 1 \\\/2 5% ITZ0W W 201 SHoOoNN DATA<7> w0 0
ry 1c nser eature neede: 0
(1 PU- ENET) M5_I NS*|_5 Control si gnal to light LED or control SD bus power .
e zs@M‘_lgxw\u (1rooenoR LED/OR BUS PW 60 ‘o ENET CRPWREN o,
NC>E2|XTALO (1 PU-ENET) CR WP+ | 57 g SDCONN_ WP < *° ¢
38 |rpac (NO I PU OR 1 PD- ENET) SR DISABLE| 68 o, ENET SR DI SABLE R3981 1K 1 2 400
THRM_PAD 3 e eSS = AN T I6W MF-LF

PHY Non-Vol atil e Menory

ROM cont ai ns MAC address, PCle config

info as well as code for Bonjour proxy.

Avoids need for EFI to programat startup.
(Required ROM size 1 Mit)

s a7 s _=PP3V3_ENET_RHY
hd 1 C3990
vce f— o}UF:
U3990 2 8 coru
AT45DB011D 0201
SOl G- 8S1
s 37 ry—ENET_SCLK w2 |sck OM T_TABLE si| 1 . ENET_MOSI ¢y o7 o
o o7 oy ENET_CS_ L o als
DO 5 . ENET_M SO gy = o
————————=gW NOSTUFF
3 gJRESET R3990 ['R3997
Ao 4. 7K 47K
NOTE: Pul | -down on SO plus internal pull-ups on ~ %}E\é’ _1E\£V
other 3 SPI pins configures ENET for the 2402 2402

Atnel AT45DB011D (1Moit) ROM If a different
ROM i s used then the straps nust change.
NOTE: ENETM requires Sl pull-down instead of SO —_

(See note)

]

ENET 1.2V SR IS

ENABLED | F FLOATI NG

ENET_CR Si gnal s

BCM requests SD CR[0: 7], CMD, CLK termination. PLACEMENT_NOTE=PLACE R3961

ENET_SR DI SABLE PLACENENT_NOTE=PLACE R3979
I f ENET switching regulator is PLACEMENT_NOTE=PLACE R3971
used, this pin can float (alias to PLACEMENT_NOTE=PLACE R3972
TP_). If not used, nust be pulled PLACEMENT_NOTE=PLACE R3973
to 3.3V ENET via 1K resistor (not PLACEMENT_NOTE=PLACE R3974
provided on this page). PLACEMENT_NOTE=PLACE R3975

PLACEMENT_NOTE=PLACE R3976
PLACEMENT_NOTE=PLACE R3977
PLACEMENT_NOTE=PLACE R3978

NEAR U3900

NEAR U3900

NEAR U3900
NEAR U3900
NEAR U3900
NEAR U3900
NEAR U3900
NEAR U3900
NEAR U3900
NEAR U3900

JT- ENET supports both active-levels for WP,

SYNC VMASTER=D/ M_B

SYNC

DATE=01/19/ 201

TTLr

ETHERNET PHY ( CAESAR |

d} Appl e I nc.
®

BTG o

| ETARY PROPERTY OF APPI

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON CONTA|NED HEREI N | S THE

PRGPRI
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

051- 9179

16.0.0

9 OF 113
37 OF 90

8

2

1



www.bblianmeng.com

38 a7 6 =PP3V3_ENET PHY

Power

decoupl i ng

ENETCONN TC

3.3V ENET FET

L igpn |
0. 1UF _1_
2

28%

, Iov
CERM
402

CAESAR |V 1.2V I NT. VR CMPTS ENET Enabl e Generation RIIGA CAESAR | V ACTI VI TY LED
" ENET" ("S3/S5" & "WOL_EN') NFRA101P
CRI TI CAL SOT- 23- HE
L4010 as v o =PP3V3 ENET PHY
4. 7TUH0. 8A . =PP3V3 S4 FET ENET 2/s [*D\s
5 ENET_SR_LX 1YY Y L2 _ PP1V2_ENET_I| NTREG | 121
2 . PCAA031B- SM 1 C4020 B DEVELOPMENT
caory  CHhEERMGIHES W 12 - HERR VY BB, S R020* L SE 8 'RA050
(= SW TCH_NCDE=TRUE 40 131 : 10K 6V 1 330
9% DI DT=TRUE UF — UF 13% 2 X8R c4021 2
20T & N LE R4021 402 e
Feedback | oop R 2 S8R 2 402, 00K 0. 01UF 5
603 402 PM EN ENET L o 1 2 P3V3ENET_SS 2 H 1 LUENET_ACT
CRI TI CAL 55
L 021 ¢ it igg A DEVELOPNENT
- = 2N7002%1N X- G 402 205 S/uLED3850
SOT- 363 < 4 GREEN- 3. 6MD
2. 0X1. 25MV SM
21 15 [rRy—WOL EN EANCI I SR 8’;“1 & Si LKSCREEN: ENET ACT
4 zmooz%v X G
SOT- 363
61 46 45 20 19 15 [rFy—PM SLP_S3 L 2 9
s PP1V2_ENET_| NTREG — =PP1V2 ENET PHY a7 ENET_TRAFFI CLED L
MAKE_BASE=TRUE T — 1 37
— ENET_SR VFB s ad
s 37 s SPP3V3 ENET_PHY s =PP1V8 S0 ENET w4 o PP3V3 ENET PHY
CAESAR |V WAKE# | SCLATI ON NOSTURF
R4032'| R4033!
4 10K 10K
=PP3V3_ENET PHY 57 35 CRI Tl CAL 1/ 200 1/ 200
201 201
4 n ENET_CR 3V3 EN L K; OMT_TABLE ' ENET CR 1V8 EN ] 2 2
oA Re o) ) SRt 3 o ENET R aVe ENL
MVBKI5AVFVAPE 10K ) / 04030 s 3 ENET_CR 1V8 EN
VESM hal 1/ 16W 0
[V] M- LF
J_ ® 2402 3|8
AET o B R4030
210 PCLE_WAKE L S . NGB by = SENET WAKE L = PP3V3R1VE CR EET A RN 2
L”_, ) . 5%
AGE=3. 3V 1/ 16W
M- LF
402 V3R1V8 CR VDD O,
UEE
RioBl
5 PP3V3RIV8 ENET LR QUT 0 1 C4030/1 C4031|r C4032
15750058 514-0822 é‘ow,up gg UF — gg}up
CRI TI CAL 2 \ qu g 2 38k
-FZTIW 40 31082 CEl 3 01CERM 3 01CERM
1 SMOO 12 K70- K72 .
8 37 BT ENETCONN MDI_P<1> ENETCONN MDI_ T P<1> pr, 35 0 E- ANG TH 1
ENET_NDI =
84 37 gry-ENETCONN_MDI_N<1> 2 i 11 ENETCONN VDI _T_N<1> g, as 54 . ENETCONN MDI T N<3> ENET VDI TRAN
;i ENETCONN MDI T P<3> El\Er7ND| 7TpANg+ PART# REFERENCE DESI GNATOR(S) | CRI Tl CAL BOV OPTI ON
3 sa| 10 ENETCONN MCT1 ENETCONN MDI T N<1> EI\ET7W 7TPAN1-
> = 3B ENETOONN oo PN MO TR 37651092 MOSFET, COWP -/ P- CH, 20V, 3. 8/ 2. 6A 4030 CRI Tl CAL
3 |
LFE8904CF a8, ENETCONN MDI T P<2> ENET_MDI _TRAN2+
4 sa| 9 ENETCONN MCT3 so@y—ENETCONN MDI_T P<l> ENET_MDI _TRAN1+
38 ENETCONN T_N<O> ENET_MDI _TRANO-
84 37¢gry-ENETCONN M P<3> 5 8 ENETCONN VDI T P<3> e, a5 54 saqBry—ENETCONN MDI_ T P<0> ENET_MDI _TRANO+
84 37 ENETCONN MDI_N<3> 6 7 ENETCONN MDI T N<3> 8 84 9
< - X <D T
12 o
CRI TI CAL o SHll\r‘ESLD
T4010 13 4
os 37y ENETCONN VDI _N<2> 1 Sm 12 ENETCONN MDI_T_N<22> s, 3 s 14 5
o1 o7(Ery-ENETOONN VDI P<2> 2 ) 11 ENETCONN MDI_T_P<2> e, a5 1
3 as| 10 ENETCONN MCT2 =
X —>
LFE8904CF
4 ss| 9 ENETCOWN MCTO
o4 a7¢gry-ENETCONN VDI N<0> 5 \_@ ) 8 ENETCONN MDI_ T N<O> gy 55 54
84 37 gry-ENETCONN_MDI_P<0> 6 7 ENETCONN VDI _T_P<0> (g 55 54
< RX
. C4004 'RA000 |'R4001 |'RA002 |'R4003
P o 3 3 3 3 SYNC_VASTER-D7 VLB SYNC_DATE=01/ 107 201
%8 116w 116w 116w 116w e
2 getm 2462 2462 2402 2402 Et her net Support & Connect or
J_ DRAW N NOWVBER
= ENET( IN BS 051_ 9179 D
T 1 (3 Apple inc. o
m
Hheac °
NOSTUFF 16.0.0
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SD CARD 3. 3V OVERCURRENT PROTECTI ON CHI P

=PP3V3 SO SDCARD 6 39

'R4101
35352548 %n(,,?K
U4100 isw — =PP3V3 SO SWSD PVR s
TPS2553 2402 -
30 6_=PP3V3 SO SDCARD 6N SCN outl L . PP3V3 SO _SW SD PWR
CRI Tl CAL MAKE_BASE=TRUE
57— ENET_CR PWREN 4 [EN FAULT*| 3 SDCONN OC L
CRI TI CAL an RS 1 1
4104 |, C4100 1| C4101 : R4113 |1 C4102 |+ C4103 ['R4100
100UF— 7 {0UF —— 0. 1UF = N 26. 1K ——10UF ——0.1UF 47K
0% —T— 2%—— 1% —— /6w T, 8% T, 8¢ 6w
83V 2 6 > 16V 5 VE-LF 2 X5R 2 X7R- CERM MF-LF
O;ngg;x& éﬁg X7R- (ZIEI‘~!M402 5402 603 402 2402
NOSTUFF
CRI TI CAL
516- 0249
J4100
SD- CARD- K70- K72
F- ANG TH
R4107 —
84 37, SDCONN_DATA<3> ME-LE _1/16W1 2 0402 5% sa SDCONN _DATA R <3> 1 o | co/ DATS
os 37 ¢OOT}—SDCONN_ CVD RA103, Y sa SDCONN_CMD R 215 (e
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USB I LI ML
R4602"
23.2K
1/ 1%W
-LF
402 5
PP5V_S4 E LM
VOLTAGE=5V
M N_LI NE_W DTH=0. 6MM
M N_NECK_W DTH=0. 2MM
= C4615 1461
0.01UF — —L-0.1U
20% ] T 35%
16V 10V
CERM 2 2 CERM
402 402
aa s =PP3y3 S5 USBMUX
R4615*
10K
5%
1/ 16W
MF- LF
402,
84 20 CET) USB PCH 1 P
XHCI
84 20 (BT USB PCH 1 N
84 20 (BT USB PCH 9 P
EHCI
84 20 (BT USB PCH 9 N
_3(:
,EMB EXTB SEL XHCI

PCH GPI G860

CRI Tl CAL
etz ]
B 2594
4 3 6|vBUS 2922
— 1o
1 | | . 2
= D4611
RCLAMP0582
SLP1210N6
CRI TI CAL
NOSTUFF
CRI TI CAL

D4604

EDS4EX§POZ\;)F 0oz2Ls
% -,ESSSELXFJ,PzzﬁF' o2Ls TSSLP-2-1

1

O STDA_SSTXH

10

11

12

13

14

15

16 SHI ELD

17

18

19

20

21

22

TBS‘SSE%LP'P%%F- 02LS % TBSASSP%LPF%gF o2Ls

2

514- 0817

EXT PORT B

CRI Tl CAL

J4610
USB- NO2- K70
F- ANG TH

O VBUS

8aUSB2 EXTB N

O D

8aUSB2 EXTB P

O D+

8aUSB3 EXTB RX N

O G\D

8aUSB3 EXTB RX P

O STDA_SSRX-
O STDA_SSRXH

L4613
80CHM 25% 100MA
0504

54 20 (O} USB3 EXTB RX F P 1

L2
84 20 (OOT} USB3 EXTB RX F N 4 Y Y 3
L1

618
84 20| USB3 EXTB TX N
™ 0% st
4619

84 20| B3_EXTB TX P
10% XSR

GND_VO D=TRUE

CRI Tl CAL

L4614
80OHM 25% 100MA

8aUSB3 EXTB TX F N

O GND_DRAI N
O STDA_SSTX-

©o|o|~|o|o|swn (e

® 8aUSB3 EXTB TX F P

0 1UF

B3_EXTB TX C P !
63V20

L2
1UF
USB3 EXTB TX C N 4
E § 201 —_—
L1

GND_VO D=TRUE

2

1

SYNC VMASTER=D/ M_B

D4614 D4615
- ESDOP2RF- 02LS
% ESDOP2RF- 02L.S FERER

O STDA_SSTXH

11

12

13

14

15

16 SHI ELD

17

18

19

20

21

22

514- 0825

SYNC DATE=01/19/ 201

T

EXTERNAL USB PORTS A & B

=g

051 9179

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPLE
THE POSESSOR AGREES TO THE FCLLCW NG

16.0.0

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 46 OF 113
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART

IV ALL RI GHTS RESERVED 43 O: 90

2

1



www.bblianmeng.com

PP5V sS4 EXTC ILIM

TAGE=5'
N-LLNE WDTH=0 6MVI
NECK_W DTH=0. 2MV

PP5V_S4 EXTC F

TAGE=S5!
M N_LI'NE W DTH=0.
NZNECK_W DTH=0. 2MVI

MV

CRITI CAL 1 EXT PORT C
1
%4 1%% — 1 CA707 L4702 2 5 31 4 TSSLP- 2- TSSLP- 2-
U LRI S CEEE BRGsos K Bt ome yAre
Gy z 2 éé\zm 4 Y 3 Sveus — 2] 2 J4700
& s 20y USB POH 2 P YN USB- NOB- K70
—_— El(e o] F- ANG TH
84 20CB) USB PCH 2 N 1YY Y L2 )
! = D4701 O VBUS
= 8s USB2 EXTC N 2
RCLAMP0582 3 O D
SLP1210N6 sa USB2 EXTC P O D+
CRITTCAC 416 an
= I 2e USB3 EXTC RX N 510 STDA_SSRX-
0 sa USB3 EXTC RX P 3 O STDA_SSRX4]
BOCHM: 25% 100MA O oD DRAI N
ss USB3_EXTC TX _F_N 815 STOA SSTX
L2 81 USB3 EXTC TX F P 915 sToa sstxd
o usea Extc R EN 4| [ YY Y Lls _
an—=== _\ 10
—— 2 705
w6 _=PP5V S4 USB . . 1 ) D4704 ESDOP2RF- 02LS 1
os 20 (o) USB3_EXTC RX F P Y L1I \ %ESSSEX)PZRF 02Ls ESDOPZR 12
13
CRI Tl CAL GND_VO D=TRUE N 1 e
BREL LATo2 s
L o LGy, 1 i o] s eo
cERy 2 2 6,3Y 80OHM 25% 100MA B 7
CASE- D2E CRI TI CAL 0504 18
5 19
= TPS2561DR , 04 20
SON 84 200 B3_EXTC TX_N B3_EXTC TX_ C N 4 Y YT Lls o1
2 9 10% XSR 6 3V 201
IN_O uT1 — 22
3lin1 ourz| 8 Cc4709
N womwjﬂhgg%;mcwcp LYY T
20 15 USB EXTD OC L 10JFAULTL* 1LIMT USB I LI MR 10% X5R L1 L 514- 0826
20 15 (@} USB EXTC OC L SqFauLT2* GND_VO D=TRUE )
o1 43 PM EN USB PWR 4 |ena R4702"
S 23. 2K
THRM
an_PAD T
o o 4022
FERR Ll423 1&-"\4 3A
PP5V_S4_EXTD I LIM 1 > PP5V S4 EXTD F N N EXT PO:TF D
VOLTAGE=5V. = TSSLP-2- 1 = TSSLP-2-1
0603
AL TS 2 M s o o BYss-02s S Bibigdr-oas T on
120- OHIVE 9OMA USB- NO4- K70
Jl2! 1 cA717 DLFONS - NOA- |
0.01Lk — L g 10F AYY Y Ls
5 T RS 115 veus
402 2 Soam —_— 8aUSB2 EXTD N 2l5p
1Y Y L2 8aUSB2 EXTD P 3 oD+
g O G\ND
o 24USB3 EXTD RX_N 210 STOA_SSRX-
8aUSB3 EXTD RX P = O STDA_SSRX+
s O GND_DRAI N
— 8aUSB3 EXTD TX F N . O STDA_SSTX-
o 8aUSB3 EXTD TX F P O STDA_SSTX4]
CRI Tl CAL 2 10
L4713 D4714 D4r15 1
800HM 25% 100NMVA ESDOP2RF- 02LS ESDOP2RF- 02LS
436 SPPRY3 S5 USBMUIX 0504 TSSLP- 2.1 TSSLP-2-1 12
13
L2 1 1 14
84 20 B: N 4 m 3 15
——1% = = 16 SHI ELD
17
) 84?[62‘1_ os 20 oo USB3 EXTD RX E P LYY YL 18
R4A715 20% —— L 19
10K t CERM 2 GND_VO D=TRUE
1/ 12% 402 20
DD
MF- LF 21
SEELPRD o 22
L4714
2 20 (gryUSB PCH 3 P 6 lopp 2 DFN 80OHM 25% 100MVA
XHCI 0504 514- 0827
USB PCH 3 N 7 |pmp RTICA L
84 20 CB—== e pp| 10 ss USB2 EXTD MUXED P 2 =
USB PCH 10 P 2 o 1 04718
EHa P ED— - Dm[ S sa USB2 EXTD MUXED N 24 20 [E>—USB3_EXTD TX N 2% USB3 EXTD TX C N 4 Y 3
84 20 @_USB PCH 10 N 1 DM 1 17/n1X95R UFl _—
—2qee uzou3>A§EL§ﬂQlLiL__ﬂmﬁgﬁF%g%yg? EXTD X CP ! |AARNE:
L1
10[TR)-USB_EXTD_SEL_XHCI 4|s
PCH GPI O74 an GND_VO D=TRUE SYNG VAGTER=D? MLB SYNC DATE=O1/ 107 201
s
aauan
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8 7

5

NOTE: Unused pi
pi ns desi

ns have "SMC Pxx" Unused
gned as outputs can be left floating,

nanes.

those designated as inputs require pull-ups.

a6 21

61 46 38 28 19
61 19

61 33 19

a6 5 _=PP3V3 G3H SMC

L4901
30-OHW 1. 7A

LYY

PP3V3 G3H SMC VDDA

C4902 i
1UF

cERM
603
u4900
LMAFSXAH5BB
10 LPC AD<0> B13 || pcoADO (1 %@‘\2) Al Noo|_E2 SMC_ADCD 6
18 LPC AD<1> Al3 || PCOADL Al No1| EL SMC_ADCL a6
18 LPC AD<2> C12 || PcOAD2 OM T_TABLE Al No2|_F2 SMC_ADC2 a6
18 LPC AD<3> D11 || pPcOADS Al No3|_F1 SMC_ADC3 46
26 [Cy—LPC CLK33M SVC arch 112 | PooCLK Al Noa| B3 & Proj anal og SMC_ADCA am
18 LPC FRAME L arch D12 POOFRAMVE* AINOSLAS g proj analog  SMCADGS s
2 Iy—SMC LRESET L arch - 6130 LPCORESET* Al mem_‘._um_ana%@ a5
18 LPC SERI H13 || PCOSERI RQ ANO7| A4 g proj analog  SMCADCT e
15 (OOT}—PM CLKRUN L arch ad - Gl} LPCOCLKRUN® Al Nog|_BS @=—Proj anal og SMC_ADC8 am o
10 [Ty—LPC_PWRDVWN L arch - P13 PooPD Al NO9|_AS @=—Proj anal og SMC ADCO am o
15 1 L F125LPcosal * Al mo%‘_m_ana% 16
15 (OOT)—SMC WAKE SOl L arch &—B12]PKs AlNLL| A SMC ADCL1 6
i ANi2| CL SMC ADC12 w
aa%@h_ud—“ﬂl 2C0SCL AlN13| C2 SMC_ADC13 a6
40— SMBUS SVC 0 SO_SDA arch  od @=— D13 [l 200SDA Al NL4| BL SMC_ADC14 6
40 By SMBUS SMC 1 SO _SCL arch  od e=p— i 2Cc1SCL Al NL5| B2 @=—Pro) anal og SMC_ADCL5 am
@y SMBUS SMC 1 SO SDA  arch  0d e 21 2C1SDA AINIGL 2 gu proj analog  SMCADCIE s
wq@ySMBUS SMC 2 $4 SOL  arch  od  qegpMli2c2sCL AN7| Gl ge proj analog  SMCADCLY? A
oy SMBUS SMC 2 S4 SDA  arch  0d  qugp MBI 2C2SDA ANgl ML g proj analog  SMCADCIS e
w@HSMBUS SMC3 SCL  arch  od  gegp t8li2c3scL ANO| W2 g proj analog  SMCADCIO s
wq@ySMBUS SMC 3 SDA  arch  od g K8 lI2c3SDA AN20LB7 g proj analog  SMCADR0 e
asq@ry—SMBUS SMC 4 ASF SO arch  0d g N/lI2C4SCL AN21{ A7 g proj analog  SMCADCL e
P SMBUS SMC 4 ASE SDA M || 2c4SDA Al N22| B8 @— Do) anal og SMC_ADC22 am
oy SMBUS SMC5 GBHSCL  arch  0d e 1 2C5SCL AN23| A8 g proj analog  SMCAD®3 A
15 @y SMBUS SMC 5 G3H SDA arch ad =B |1 2C5SDA
co- | K2 CPU_PROCHOT L 11 46 63
52 @OT—SMC FAN 0 CTL arch &1L [PVB/ FANOPWD co+ KL SMC VCCI O CPU DI V2 a5
52 E_SNC FAN 0 TACH arch - L13 |pPM7/ FANOTACHO c1-| L2 SMC S5 PWRGD VI N 62
52 @OT}—SMC FAN 1 CTL arch @—CLL [PK6/ FANOPWML PCs/ C1+| L1 SPI_DESCRI PTOR OVERRI DE L 15
s [T SMC FAN 1 TACH arch 212 IPK7/ FANOTACHL ~ T3CCPL/ PI5/ C2- arch SMC CPU CATERR L am «
10 (OOT}—SMC_PN2 proj - PN2/ FANOPWE  T30CPO/ P34/ C2+| D5 gu arch  analog CPU THRMIRI P_3V3 am
20 [O>—SMC_P\3 proj 210 IPN3/ FANOTACH?
SSI 0CLK/ PA2| M2 - —arch SMC PM G2_EN oD w70
16 (oM SMC_PN4 proj L1 PN/ FANOPWAE SSI OFSS/ PA3|_MB & —arch PM_DSW PWRGD oo 6 52
45 (oT—SMC_PNS proj 12 PN/ FANOTACHS SSIORX PA4l L4 g arch SNC DELAYED PYWRGD  omy 26 46 o2
4 (OT—SMC_PN6 proj &— L1 |PN6/ FANOPWH SSI 0TX/ PAS|_NL - aLCh SMC_PROCHOT oD «©
.- -
46 [TI—SMC_PN7 oroj L IPN7/ FANOTACHA
15 (C)—SMC_PH2 proj - J4 |PHo/ FANOPW/G UIRY/ BO| F11 o, arch MO RX L a4 4
a6 @_SNC PH3 proj ad - J2 |PH3/ FANOTACHS u1Tx Pl _E11 -»—arch MO TX L oD « 4
Toccro/ PB6|_F4 SMC_SYS LED w©
1 Ey—CPU_PECI arch  analog g 4 |PECI ORX ToccP/ Pe7L F3 - arch SMC GEX THROTTLE L mpmy o
10 (OM}—SMC PEQI L arch - C6 |PECI 0TX
SSI 1RX/ PFO|_M® @—arch SPI_SMC M SO ) o o
5 rRy—SMC_PPO proj int - M3 |PPO/ | RQL16 SSI 1TX/ PF1| N9 - —arch SPI_SMC_MOSI QD 8
40 [Oy—SMC DP_HPD L proj  int - 12 IPP1/ 1 RQLLT SSI1CLK/ PRl L10 o  arch SPI_SMC QLK o <o o
% [Ty SMC PVE S4 WAKE L proj  int -0 IPP2/ 1 RQLLB ssi1Fss/ PR3 K10 g arch SPI_SMC CS L o <o o
15 (TR)—SMC PME S4 DARK L proj  int - 12 |PP3/ 1 RQLLY PFal L9 g arch S5_PVRGD am =
5 (OOT}—SMC_S4_WAKESRC EN nroj int - J13 |ppa/ | RQL20 PF5|_K9 @=—aich SMC_PM PCH SYS PWROK ey 46
15 (C)—SMC_PPS5 nroj int LS IpP5/ | RQL21
15 [TE—SME_PP6 proj int D8 1pp6/ | RQL22 WIoCCPo/ Peal K7 - arch USB DEBUGPRT EN L rymy 4
15 (TRy—SMC_PP7 proj int - K6 IPP7/1 RQL23 WroccrP1/ Pasl L7 @—arch SMC GEX OVERTEMP am e
4 oo —ENET_ASE_GPI O arch  od - D4 |pQo/ | RQL24 Wr200P0/ PHOL K3 o arch ALL_SYS PWRGD am s e
a6 SMB INT L arch int - E4 |pQ1/ | RQL25 WI2CcP1/ PHL| K4 - —arch SMC_THRMIRI P oD
s Ty—SMC_BC ACKK arch int - FS lpqe/ | RQL26
46 [Ty G3_PONERON L arch  int - NS IPQe/ | RQL27 Wr3ccPo/ PHA| I3 4 —arch  od PM PWRBTN L o 5 19 25
15 PM SLP S3 L arch  int - N6 |pqu/ 1 RQL28 WI3CCP1/ PHS| P4 g arch PM SYSRST L oo 1w 25 2
1 [Ty PM SLP $4 L arch  int - K5 lpqs/ | RQ129 WI'4CCPO/ PH6|_H3 & —arch od MEM EVENT L oD 2 20 4
15 PM SLP S5 L arch  int - ’:2 PQ5/ | RQL30 WIACCPL/ PHT| &4 g proj SMC_PH? o «©
46 [Ty SMC ONOFF L arch  int - PQ7/ | RQL31
e T1ccPo/ PIoL 9 @—arch SMC OOB1 RX L am -
4 [TR—SME RX L arch - L3 luoRrx Ticcpi/ Pif B - —arch SMC OOB1 TX L oo «2
16 @@OT—SMC TX L arch - |uoTX T2cCPO/ PI2L A9 g proj SMC P2 am
T20CP1/ P33 B - P10 SVC PI3 oo
a@USBSMEN  arch gy EI3|usBoDM
a@H-USBSMC P arch gy E121USBODP wrsccp1/ PVB| HIO g  arch BATLOW L 16

M N_LINE_W DTH=0. 25 MV

0402
R 1 c4901
1 Qogt F
Rio02 4900 = G
o oW LMAFSXAHS5BB
L BGA =
J__ 2 (2 CF 2)
T wapmSMCRESETL | g GlOJRST* SWeLK/ Ta] CL0 TCK a6 47
ALO
SVDI O T SMC TMB 46 47
1 1 1
1 %1%,97 4 %1%,98 . (5741%29 10 55@ry—AP EVENT L (D)  quugp BLLIPK4/RTOCLK  SWO TDQ ALL SMC TDOu6 47
&% % 8% LSMC WAKE L NIGJwaKe* oM T_TABLE Toi | B10 SMC TDI 46 47
2 X5k 2 X5 2 X5k NC SMC HIB L M2y B
201 201 201 NO-TEST=TROE
N NG A2 NC
L o 50 ID—SMC_QLK32K MO |ycsc0
= NC_SMC _XOSC1 N10 |xosc1
T TEST= N D8
PP3V3 G3H AVREF SMC
o5 45 _SMC_EXTAL G12 |osco =
os a6 _SMC XTAL G138 losc1 VREFA+|_D2
VREFA- | DL PLACE_NEAR=U4900. D1: 4rm) PLACE_NEAR=U4900. D2: 4nm
K12 |vBaT c4920 1t 1 4921
85 50 49 46 lzngOEn e — (1).021UF
D7 GNDA( PLACE_NEAR=U4900. AL: 4MM 6.2V 2 2 10¥
E6 0201 201
1C4910 |t C4911 |[! 4912 Es AL
. E9 =
F10 | | voD D9
37 E5
39 F9
J10 H5
ao| 2
PP1V2 G3H SMC VI Ji J5
36 J8
K13 | | vobe J11
D6 K11

SYNC VMASTER=D/ M_B

TTILE

SMC
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2

SMC Supervi sor and AVREF Supply

=PP3V3 G3H SMC

a6 45 6

s =PPVI N GBH SMCVRER

C5§)702 i_ - ) 1R5005
0. 478 —— V+ VIN %50
cerndsdy 2 U5000 Fiow
402 VREF- 3. 3V- VDET- 3. 0V 402
DFN
NC>(—6C MRL* (i pu) SNO903048 RESET* 2 SMC RESET L oo 45 47

NCx—gMR2" (i pu)
SI LK_PART=SMCReset

as

as

as

as

as

as

as

as

as

as

as

as

as

4 lbELAY CRITICAL  ReFouT| 8 PP3V3 G3H AVREF SMC,s
THRY M N-RESK-W BTHEO. T
o T G\D VOLTAGE=3. 3V
R5001° N c5005 1| |+ c5006
< 10UF —— —— 0 01F
1/ _lE\éV 6. gV 2 2 16V
603 xR CERM
2 603 402

G\D_SMC_AVSS 45 49 50 85

M N_LI NE_W DTH=0. 4MM

M N_NECK_ W DTH=0. 1MM

VOLTAGE=0V
Note: IPU are pulled to VIN rail SMC Control |l ed RTC Reset
To absor b cur rent from di schargi ng RTC Reset CAP
530
Power Button CRITILCAL RTC RESET L R 2 RIC RESET L
099 5%
o 40 o ZPP3V3_G3H SMC SSMBK15AVFVAPE £
SI LK_PART=Pwr Bt n
'R5020
DEVEL OPVENT 10K
J5020 /20w
NTCO20AA1IB260T

as

as

as

as

3 4
Enabl e TBT S4 Wake Sources
o D =PP3V3 S4 TBTAPWRSW = =TBTAPWRSW EN oo s
76 o (D =PP3V3 S4 TBTBPWRSW = =TBTBPWRSW EN o
PECI Support
Level -shifter that allows SMC to drive PEC
Place this circuit near the Tee point to mininize reflections
=PPVCCI O SO _SMC
Conpar at or Ref erence 00 =
CRI T| CAL
66 SMC PECI L 035
. SSMBK15AMFVAPE  pls
PLACEiNEAR=U4900.é(%.d‘3g181 VESM |_
KhH
[
o
Je#st, R5038
SMC PECI L R CPU PECI R 2 1 CPU_PECI
PLACE_NEAR=U4900. K1: 5MV am T 1/51“/(\5:‘1‘,
R5036" 'R5037 Ve LF
NOSTUFF 330
NONE 5%
NONE 1/16W
NONE
402,

M- LF
\j402

FIXVE!'!'! - Is 1.0uF the right value? = =

AC/ DC Bur st Mbde Enabl e

s =PP3V3 S5 SMC )

Not e:
1 Open-drain stage on S4 to account
R50£400K case when SMC is initializing in S5,
1/23W and chip is not yet configured.
234; and ACDC BURST_EN L could be floating.
2
¢ BURSTMODE EN L _yoomy 6 6
D6
= CRI TI CAL
KA @040
1 SSMVBNL5AFE
SOT563
2[67 sty
p ACDC BURST
D|3
= CRI Tl CAL
Kh 4 Q6040
— SSVBN15AFE
SOT563
0
5[G™ ST;
a6 —ACDC BURST EN L | -4
6145 33 28 1915 PM SLP S3 L

e:n gl

ADC Channel Ali ases
SMC_ADCO — VSNS P12VG3H 49 85 s SMC_ADC14 — VSNS HDDSO
—  NAKE_BASE=TRUE —  VAKE_BASE=TRUE
SMC_ADC1 — |1 SNS P12VG3H 49 85 a5 SMC_ADC15 — | SNS _HDDSO a9
—  NAKE_BASE=TRUE VAKE_BASE=TRUE
SMC_ADC2 — VSNS P12VS0_GPUCORE 85 s SMC_ADC16 — VSNS SSDS0
—  NAKE_BASE=TRUE —  MAKE_BASE=TRUE
SMC_ADC3 — 1 SNS P12VS0_GPUCORE 85 s SMC_ADC17 — | SNS SSDS0 50
—  NAKE_BASE=TRUE —  VAKE_BASE=TRUE
Unused ADC Channel s
SMC_ADCB — VSNS VDDOS3 DDR 50 s 45 _SMC_ADCA — NC SMC_ADCA
——  NAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE
SMC_ADC7 — |1 SNS VDDQS3 DDR 50 85 a5 SMC_ADCS — NC SMC_ADCS5
—  NAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE
SMC_ADC8 — VSNS P12VS0_GPUUNCORE 85 s SMC_ADC18 — NC SMC ADC18
—  NAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE
SMC_ADC9 — 1 SNS P12VS0_GPUUNCORE 85 a5 SMC_ADC19 — NC SMC _ADC19
—  NAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE
SMC_ADC10 — VSNS CPUCORE a9 85 a5 _SMC_ADC20 — NC SMC_ADC20
——  NAKE_BASE=TRUE —  MAKE_BASE-TRUE NO_TEST=TRUE
_SMC _ADC11 — | SNS CPUCORE 49 85 as SMC_ADC21 — NC Al 1
—  NAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE
_SMC_ADC12 —_ VSNS CPUAXG 49 85 as SMC_ADC22 NC Al 2
—  MAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE
SMC_ADC13 | SNS CPUAXG a9 85 as SMC_ADC23 — NC
—  MAKE_BASE=TRUE —  MAKE_BASE=TRUE NO_TEST=TRUE
Proj ect -specific Aliases Unused Project-specific
as SMC_PN2 — NC SMC_PN2
= MAKE_BASE=TRUE NO_TEST=TRUE
15 _SNC PN — NC SMC
= MAKE_BASE=TRUE NO_TEST=TRUE
s SMC_PN4 — NC SMC PN4
SVC PHB __ BDV BKL PWM = MAKE_BASE=TRUE NO_TEST=TRUE
T e BASETTRE b «s SNC PNG = ’\nl/;ch?NBCAsE—’\'PRUE NO_TEST=TRUE
SMC_PNS — ACDC BURST EN L —BASE - TEST=
= WMAKE_BASE=TRUE “© as SMC_PN7 — NC SMC_PN7
—  MAKE_BASE=TRUE NO_TEST=TRUE
as SMC_PP5S — NC SMC_PP5
—  MAKE_BASE=TRUE NO_TEST=TRUE
SMC_PP6 — NC SMC_PP6
SMC PJ3 — S’\xﬁgﬁé%ﬁ; a2 - ——  MAKE_BASE=TRUE NO_TEST=TRUE
— SMC _PP7 — NC SMC PP7
SMC PJ2 — S’\xﬁgﬁé%ﬁ; a2 - ——  MAKE_BASE=TRUE NO_TEST=TRUE
o SMC DP HPD L — NC SMC DP HPD L
SMC_PPO — SMC ACDC 1D 6 - = MAKE_BASE-TRUE NO_TEST=TRUE
VAKE_BASESTRUE 45 SMC PMVE S4 DARK L — NC SMC PVE S4 DARK L
—  MAKE_BASE=TRUE NO_TEST=TRUE
SMC_PH2 — SMC ASSERT RTCRST a6 a5 SMC_PH7 — TP SMC PH7
——  MAKE_BASE=TRUE TP for access 1T ZPB re-1nistat €939 MAKE_BASE=TRUE
4s SMBUS SMC 4 ASF SCL — NC SMBUS SMC 4 ASF_SCL
—  MAKE_BASE=TRUE NO_TEST=TRUE
4s SMBUS SMC 4 ASF SDA NC _SMBUS SMC 4 ASF_SDA
—  MAKE_BASE=TRUE NO_TEST=TRUE
85 45 SMBUS SMC 5 G3H SCL — NC SMBUS SMC 5 G3H SCL

21 45

4 Ty—SMC_ROVBOOT

VAKE_BASE=TRUE NO_TEST=TRUE

45 (Ty—SMC_THRVTR! P,
R5026"

u D CPU THRMIRI P L

10K

5%
1/ 20W

201,

R5027

2 A 1 T
VA CPU TT OC L

CPU_THRMIRI P_3V3 oo «

PROCHOT Support

Level -shifter

CRI TI CAL

025
SSMBK15ANVFVAPE

CPU PROCHOT L

o
X,

.
o
2

I~y
N
[}
2

that allows SMC to drive PROCHOT

11 45 63

R5048

62 19(TR> PM PCH SYS PWROK

1T CPU _CATERR L

o
X,

1/

3

.
o
2

R5

5
1

'
S;

==}

X,

2
M-
20.

RTO;

49
2 AAAL_SMC CPU CATERR L oo

wW

85 45 SMBUS SMC 5 G3H SDA — NC SMBUS SMC 5 G3H SDA
= MAKE_BASE=TRUE NO_TEST=TRUE
Pl at f orm Ther mal Contr ol
PM THRMIRIP L pr, 20
Dle
1 crimica
5023
P SSMBN15AFE
E SOT563
2[c7 sk
SMC_GFX OVERTEMP
R5024* B
10K 5
5
1/ 20W
M
201,
= R5025
- 2 K
\/\5/D>/‘
6
Note: For SMC recovery nopde U,\%QW 3 CRI Tl CAL
201 027
MVDT3904- X- G
SOT-363-LF

5

2 A AL _SMC PM PCH SYS PVROK oo

wW

SMC SPI Support
Series R are NOSTUFF until topology of 2 SPI nasters is verified
NOSTUFF
R5050
83 45 [T SPI_SMC M SO 2 /\0/\/\1 SPI_MB M SO QoD 7 83
1TOW  NOSTUE o o
M5t R5051
83 45 (TR SPI_SMC_MOSI 2 /\0/\ AL SPI_MB _MXI oo 47 o
NOSTUEF 1/ Tew B B o
R5052 M5
5 15 SPLSMEaK 2 AQ a1 SPL_ME LK i o
UTOW  NOSTUEE o o
VelF R5053
5 o SPLsMC Cs L 2 A2 SPL_MB CS L P
5% — - t
1/16W
ME- LF
402

SMC 32KHz Cl ock

R5060
w1 [T)_PM CLK32K SUSCLK R ___ 2 22 1 SMC CLK32K oo 5
- B ’ : 5%
1/16W
ME- LF
402
SMC Cryst al
NOTE: SMC team wants 12MHz for this Xtal
SMC EXTAL a5 a5

RB0E6:
im

5%
1/ 16W
M- LF
402,
CRI TI CAL
Y5065
12. 000N-Z- SOPPM 8PF R5065
o 1 :D: 2 SMg XTAL_R 2 1 SMC XTAL s gs
5X3. 2X1. 2- SM R
C5065 1 105066  HLDH
12PF 12PF
500 S 3%
CERM CERM
402 402
= FIXME!'!! - Get final cap values for NX5032GB 8PF Xtal
Arch Pul |l Up/ Down
406 =PP3V3 SO SMC
45 30 20 MEM EVENT L R5070 1ok 1 2 5% 1/ 20W
R5071
47 45 PM CLKRUN L 10K IAAN 2 8% Joow
46 45 o =PP3V3 G3H SMC
1« ENET_ASF GPIO R5075 30k LANN 252 3hzow
15 .C3_PONERON L R5076 30k 1 2 5% 1/ 20w
45 SMC BATLOW L R5077 300k LAAN 2% 10w
s _SNC_BC ACOK R5078 100k 1 2 5% 3730w
20
4 SMC SYS LED R5079 100k 1 2 5% 1720w
4s SMB INT L R5080 ok 1%2 % 1) 20w
420 SMC PVE 54 Wake L RB081 1ok LAAN 2B :z,ow
35 PP AP_FET
R5085 2
45 33 AP EVENT L 10K IANAN, 256 120w
4s s SMC 54 WAKEsrRc EN  RS017 1 2 5% 1/20W
Py —— & T TP EAAAY 701
o2 45 30 SMC DELAYED PWRGD 100K 1 5% 1/1ew
52 45 _PM _DSW PWRGD R5084 50k LAAN, 50}5: 736w
10 45 SMC PM G2 EN RS087 100K 1 AN 255 z‘ow
Not e:
Pul | -down needed for SMC SSI signals =

a5 SMC TX L 10K 1/\/\/\/2 % / 20W
45 SMC RX L R5091 00k LANN 2 5% V30w
s MO TX L R5092  ;0¢ LAANZ B T 0w
4 MO RX L R5093 300k LAAN 2B ‘Z,ow
45 SMC TCK R5095 0k LAAN 2570w
5 SVC TDI R5096 10K 1Apn 2 5% 0w
45 SMC_TDO R5097 10k 1 a2 5% V30w
s SMC TMB R5098 ok 1,\/\/\/2 % ‘Z ow
SYNC_NVASTER=D/ MLEB SYNC_DATE:

Serial / JTAG I nterface Pull-ups

a6 45 6

R5090

=PP3V3 G3H SMC

TTILE

SMC Support

d} Appl e I nc.
®

=g
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s=PP3V3 S5 ROM

SPI

Boot ROM

@ CRI Tl CAL

R5112'| R5111'| (5110 :
10K 3. 3K 1UF ——
S S0 1% ——
1/ 16W§ 1/ 16W 6.3V 2
MF-LF M- CE
02 02, o5
83 47 45 (TR SPI_M.B CLK
83 47 45 (TR SPI_MB CS L
SPIL_WP L
83 47 21 (TN SPI ROM USE M.B

SPI

VDD
Us110
64NMBI T
SCK sa c
SST25VF064C
CE*

WP* oM T_TABLE
HOLD*
VSS

Sl

SO|

5 SPI_M.B MOSI LI 46 47 83

2 SPIL_MB M SO@ a6 47 83

<

Series Term nati on

SPI_ALT M SO 47 s

SPI_ALT MOSI 47 s

SPI_ALT CLK 47 63

SPI_ALT CS L 47 s

1 1 1 1
R5123 |'R5124 |'R5125 ['R5126
oie [igies [59129 1912 cmmpmine
%lﬁ\é\l %lEW %lGW %lﬁ\é\l PLACE_NEAR=J5100. 14 Sm
402 402 402 402
R5120 R5127
15 33
SPI_CSO R L 1 2 s3SPI_CSO L 1 2 SPIMB CS L
Rejel el R5128 ity
o 10 [rRy—SPL_CLK R 1 2 a3 SPI_COLK 1 2 SPL_M.B CLK oy 46 47 o0
PLAGE NERR-raao. A S V. N\ e ermeretzs. 2 s
R5122 oY R5129 oY
is ok 35 Mos
82 18 (TR SPIL_MOSI R 1 2 s3 SPI __MOSI 1 2 SPI_M.B MOSI OO 6 47 83
PCAcE NERR-UraaD. A S V. W\ ez em
/ /
it RE130 v
SPL_M SO 0 AR 02 SPL_MB M SO
83 18 @ 5% PLACE_NEAR=U5110. 2: 5Snm @ e ares
1/ 16W
pen

L PC+SPI

MATT CONNECTOR

Connect or

LPCPLUS
CRITI CAL
J5100
DF40C. 300P- 0. 4V
=PP3V3_S5_LPCPLUS ar oz
« =PP5V. LPCPL ~
fool2 | SPL_ALT MSO am e
o 2sprmy_ LPC_CLK33M LPCPLUS To ol LPC_FRANE L am e 4 o0
w0 gy LPC_AD<0> sl o ol SPI ROM USE_MLB D = +
7 8
00
¥ B LPC AD<2> o 10 |0 | PMCLKRUN L v ae
o oy LPC AD<1> ol ool e [ sPl AT K g
e N
e LPCPLUS GPILO &0 O L e PrDA T Y
S FRUG RESET L * %% [* [ svc 1D 2
> SMC_TDO ol 00T [ [ sve Tk B e
0 420} - oo - @ =
TP_SMC_TRST L 20 ol e | SMCRESET L D«
TP_SMC_MD1 ol [0 ol |e | SMC ROVBGOT = «
1o gy SMC_TX_L = ool e [ SMCRX L o«
290 o2 | | SMC TVE D«
33~ 34
N
998- 4235

SYNC VMASTER=D/ M_B

SYNC

DATE=01/19/ 201

T L

SPI

and Debug Connect or

d} Appl e I nc.
®

v sl y
051-9179 | D
16.0.0
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r- - - - T T T T T
+ Line Legend .
4 s _=PP3V3 SO SMBUS s _=PP3V3 SO SMBUS SMC 0 o ZPPBV3 SO SVBUS : — MBSt €T !
— Slave !
1 1 ' Mux '
R5260'| |'R5261 R5200 R5201 1| lipgoge 000 e
2.2K 2. 2K 2. 2K 2. 2K R5§62‘}1( 5522}(65 Lo
s S5 5o . )
U1800 i i J3100 A/ B w900 e E/E:f‘é” 18000 1800 yadw Hiow
a " ! !
PCH ( SMBus) 02| |20 Menory Channel A SMC (SMBus 0) 22| |2 GPU Di e Tenp 405, |, 402
1 T 0. 1 T .
E
15 _SMBUS PCH CLK —_=i2C scDiMWA saL 20 ?’x‘ﬁ LAANS SMB 0 S0 CLK s 4 SMBUS SMC 0 SO_SCL —_ GPUSMB OK R *<8F MLhhe \ SMLPGH 0 CLK N
85 TIVAKE_BASE=TRUE v — ] = — — S baiocl
15 _SMBUS PCH DATA — _=12C SODI MVA SDA 2 - SMB 0_SO_DATA 45 SMBUS SMC 0 SO_SDA — GPU SMB DAT R M. PO 0 DATA D
85 T VAKE_BASE=TRUE _— g‘igl élelalde MAKE_BASE=TRUE _— ég PAKE BASESTRE
| L ' L | .
Unused PCH SM Li nk
33200 A/B U5500
Menory Channel B Tenp Sensors (Prod)
I DI WM 1: T Us500
. 414 (P B
— =12c soDMB sa w | OXAS KELE® = -SiB shal saL s 5’2‘% éﬁ:iafdemd)
— _=12C SODIMVB SDA 4 ?K%"Wte — =SMB SNS1 SDA o
= ) =
. XA7 Read .
U3400 U1800
VRef DAC PCH (SM. 1) -
T X ite T X ite
— =12C VREFDACS SCL i 888 Kot — SM PoH1 Gk " 888 Kot
— =12C VREFDACS SDA 32 — SM._PCH 1 DATA 18
L L
u3401 U5590
Vref Control LCD Tenp | Renote ( Dev4Now)
r x30 Wite T uss X
—_=12C PCA9557D SCL 5 X3 Kead — =SVB SNS3 saL o §>x< gggégre"d)'
: —1 2C PCA9557D SDA b — =S\ SNS3 SDA - 7472 96 _=PP3V3 SO DP K60 Panel Requires these pullups - Can NOSTUFF when we get K70 panels C
L L R5290'| |'R5291
2.2K 2. 2K
w ow
w9700 39100 s ety w9700
. ) "
Backl i ght Control Di spl ay TCon 022 |2 BLC Control from TCon
I 8x”" }%i te - 1 I u9700
_ XP? ad s _=PP3V3 SO SMBUS SMC 1 DP T — =SMB DP _BLC SCL 22 i
== 26 BT sa ” i %/ANEE_BASESEU\‘E S v — v 8§°’>+8’1I thad
— =1 2C BKLT SDA 77 R52101 1R5211 2 %/ANEE %PXS;SEU\IE SDA = =SMB DP BLC SDA 77
L 47K 47K 5 - |
U4900 %/%EEV %26? U5550 TCon has 4. 7K pul | up
U550 SMC (SMBus 1) 2| |2 Tenp Sensors (Dev)
" b ! RR2%36 (Dev):
) SMB 1 SO_CLK s 45 SMBUS SMC 1 SO SCL — =SMB SNS2 SCL s | gX8 }%i[e ——
T 8x;§ }%l tde MAKE_BASE=TRUE — — X ad
— =l2c oS saL s | X a SMB 1 SO DATA 45 SVBUS SMC 1 SO SDA — =SVB SNS2 SDA .
_— MAKE_BASE=TRUE _—
— =12C CHS SDA s7 ! :
1
19100
Di spl ay TCon
U551 .
M ke ' BB
y — SVB DP TOON SLA SCL__ »» | 0% ad
I X ite —
— =12C MKEY SCL 57 8)(;% }gead — SMVB DP TCON SLA SDA 72 §§?Sl Wle{wor | D
— =12C MKEY SDA . . X1B Read
' B
32550
XDP s _=PP3V3 S4 SMBUS SMC 2
T X ite
— =SMBUS XpP SaL . | B8 R R5220'| |*R5221
= 4. 7K 4. 7K
— =SMBUS XDP SDA s 5% s
n 4900 %/Figf” izg;f‘é” 33510
SMC ( SMBus 2) 2| |2 ALS
1 T X Wite
Uu3600 SMB 2 S4 CLK 1 bs 4s SMBUS SMC 2 S4 SCL __ =SMB ALS SCL y gxgg Read
TBT MAKE_BASE=TRUE — _—
SVB 2 _S4 DATA — 545 SMBUS SMC 2 S4 SDA — _=SMB ALS SDA w
T X32 Wi tde VMAKE_BASE=TRUE — — _—
— _=12C TBTRTR SCL " 7?7 Rea L
— =12C TBTRTR SDA 4
NOSTUFF NOSTUFF .
R5262'| |'R5263
0 0
116w Trew U4900
Mass o[ ] %02 SMC (SMBus 3) + _=PP3V3 SO SMBUS SMC 3
L )
=SMBUS_PCH_SCL " R5230'| |'R5231
. 7K
=SMBUS PCH SDA 1 4.7k %
R Ua900 it T et 1800
I\/[ : \/B 2 2 ( H
S (SMBus _3) P SYNC MASTER=D/ M.B SYNC DATE: A
b b T .
A I B — =—SMALS PO S0 - SMBus Connect i ons
SVB 3 DATA — 545 SMBUS SMC 3 SDA — =SMBUS PCH SDA 1 .-, 79
MAKE_BASE=TRUE _ _— -
1 L d} Appl e Inc. e
SMC nul ti-master experinent ® 16.0.0
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8 7 6 5 4 3 2 1

| |
h h
h h
) | h
12V G3H A DC | owsi de sense (Systemtotal) ' ' CPU Cor e wvoltage sense and | MON anp (VCOC, | COC)
h h
PEAK: ~17. 1A
CRI TI CAL TOP: ~15.4A H H LMQO&SEéGZGiOnm
R5300 ' '
0.002 PP12V G3H SNS s NOTE S5 to avoid burning G3H Power ! ! 65 16 13+ _=PPVOORE SO_CPU
R | |
Y
0612 h '
s _=PP12V_G3H SNS R s =PP12V_S5_SNS 1 152K, pVSNS PI2VGBH  goomy 45 o5 ' '
3 4 100 E I I
yisw | useoo. E2: fomh 200 B ' '
“:  |'R5302 |1 ! !
o =PP3\3 S5 SENSE 6. 04K 5302 ! :
Tiew T 2% H H
1 ! 5 6.3V ' '
(():.5232%9 202" 205 1 ! 406 _=PP5V_SO | §ENSE
269 h |
) 2 & G\D_SMC_AVSS g5 a6 a0 50 ! ! 1 C5360
Vi %5 ! ! 0. 01UF
U5300 MQOI%S%lGISOmn ' ' > v
- 1 1
I'NA214 ' ' - 2 Ei
ss _SNS P12VG3H N 5lin SC70 oUT |8 s | SNS P12VG3H R 1 4 93K, isns pravasn oo @6 s H H VMBx: = 0.9V RSngG o
1% H lo7 63 RE E | 1 2 s ep 1l 5 =
CRI Tl CAL /
ss _SNS_P12VG3H P 4l REF| 1 i o 14900, E1: 10mm | i 1/iow CRITI CADS, 4
1 C5305 i i Yoz 3
AL os | SNS CPUGQORE N 3|
Gain: 100 VIV 2 i 1
=5 ; : R6363 SC70-5
! =
= = G\D_SMC_AVSS 45 46 w950 ! ; Hiow O%BT(/S%LE
h | NECF Ik
: ; 5402 931K,
, , B
= 1/ 16W
i i M- LF
h | 05
h h
h h
' ' PART# arv | pEscri PTI Ov REFERENCE DESI GNATOR( S) | BOM OPTI ON
h h
' ' 11450312 | 1 | RES, ML FILM 1/ 16W 9. 31K, 0402 R5364 SNS_CPUCCRE: 3PHASE
h h
' ' 11450345 1 RES, MTL FI LM 1/ 16W 21K, 0402 R5364 SNS_CPUCORE: 4PHASE
h h
, ,
h h
h
! : C
h h
' ' CPU AXG ol tage sense and | MON anp (VCOG | CO
h h
h h
! ' u4900. C1: 10nm
: i R5371
i ! 6317 13 ¢ =PPVAXG S0_CPU
, ,
h h
h |
h |
h h
h h
h h
h h
| h
| |
| |
' ' 40 5 _=PP5V_SO | QENSE —
h h
, ' 1 C5370
. H 0. 01UF
! 1 20%
' ' 2 S
H | VMax = 0.9V R5372 402
: la7 o3 [Ty REG CPUAXG INON 1 R 2 wmisns ceung e 1l N[5 = 14900, G2: o
h |
: ; o CRITI A4 1A 2 i sns cruaxe o> e e
' 1 402 5% U4900. C2: 10mm
| N 3
: : =SS CURER—- U370 Wi | os3rs
' ' 1R537 402 0. 22UF
: : e 3 1%
2
HDD SO Hi ghsi de sense for HDD : : Wiow @
h !
9 v -1 2m : : i G\D SMC AvsS seas | B
TOP: ~0.5A H H N
CRI Tl CAL
R5320 =
0. 010 PPHDD SO_SNS '
s D °  woeog_E2; 10m ' :
M R5321 ' '
0805 4. 02K H |
. _=PPHDD SO_SNS R 2 1 2 o o VSNS_HDDSO [T w0 5 1 :
3 4 19 LE2: 1 ' :
wisw | wasoo. E2: Jon 000 B2 1OMM ' '
402 R5322 |1 c5322 ' '
6, 04K 0. 22UF , '
1/ 16w 0%, H \
- LF 2 ¥R N N
402 1 1
| |
G\D SMC AVSS . - :
|Us|\ A322196 w4900, E1; 10 B : :
. N mm 1 1
WCSP- 4 R5325 ! !
4. 53K
45 _SNS HDD P A1|N+CR|T|CALQ“TBZESISNSHDD@R , 1 N 2 o1 SNS HDDSO @4“55 E
SNS HDD N A2
& N T TABLE Dz5320 |« %:gl” U4900. E1: 10mm i i
h
GND CSDMZ?" 0B, 1C5325 ' '
35353597 B R = $;,22WF H H
Gain: 200 VIV 2 Sen , I
402 1 :
== = a\D SMC AVSS g aoso 1 |
h
h ,
h
! , A
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATCR(S) | BOM CPTI ON ' ! SYNC MASTER=D/ M.B SYNC DATE=01/ 10/ 201
H , T
35383597 1 I NA216A4 200V/ V Current Sense uUs320 N H -
; . | and V Sense(Production
h
' ' TG e T
! ! 051-917 D
; ; d} Appl e Inc. = 9
h h
' ' 8 16.0.0
' ' NOTI CE OF PROPRI ETARY PROPERTY:
: : THE | NFORMATI ON CONTAI NED HEREI N | S THE
N N PROPRI ETARY P ERTY _OF APPLE | NC.
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oo 6 55

45 46 49 50
85

D Hi ghsi nse for SSD
SS SO gnhs de sense for SS FF'SBK: ~§ A(Connect or Supports 5A)
SSD: Y 2.1 A
CRI Tl CAL
R5420
0.002 PPSSD_SO_SNS SSD: Y
1 D ° w90 E2: 10mm
VE-1 R5421
0612 4. 53K
=PPSSD SO SNS R 1 1 2 VSNS_SSDSO
4 3 106
ww OM T_TABLE
M os 14900, E2: 10nm
1.C5422
G\D_SMC_AVSS
NAT TRk W00, £ 10
. N mm
WCSP- 4 R5425
ss _SNS SSD P Al N+<:R|T|CALQ“T B2 g | SNS SSDSO R 14 53K, | sns sspso
ss _SNS SSD N A2 | N 1o OV T_TABLE
NE'U;F U4900. E1: 10mm
GN\D 1.C5425
35353597 B —— 9, 220F
Gain: 200 VIV 2 Sir
202
= G\ND_SMC_AVSS
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | BOM OPTI ON
13250080 2 CAP, 0. 22UF, 402 C5422, C5425 SSD: Y
116S0004 2 RES, 0 OHM 402 C5422, C5425 SSD: N

QoD 45 o5

45 46 49 50
8

VDDQ S3

VDDQ | owsi de sense for

SO DI MM nodul es

k: ~12 A
CRI TI CAL e 4
R5440
0.0005 PPV DOR . SNS_VDDQS3_DDR: Y
w 14900, B4:; 10mm
= R5441
{9
=PPVDDO S3 SNS DDR R 1A AR 2 1 4 93K,
3 4 1 OM T_TABLE
rL U4900. B4: 10mm
1
51426 _=PP3V3 SO SENSE (:‘_5441
ot

ss _SNS VDDOS3 DDR N

I N-

ss _SNS VDDOS3 DDR P

| N+

35352216
Gain: 500 VIV

GND_SMC AVSS

a6 85

45 46 49 50
8

| SNS VDDQS3 DDR oo 5 55

| 5 & X
i+ YN SNS_VDDQS3_DDR
TGS = 14900, Ad: 10
u5440 = R5445 m
I NA211 4. 53K
SC70 ~ OUT | 6_ss | SNS VDDQS3 DDR R 1 2
SNS_VDDQS3_DDR: Y] o OM T_TABLE
REFLL MELF U4900. A4: 10mMm
1.C5445
G\D —— 0. 22UF
—— 20%
2 6.3V

X5R
402

PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | BOM OPTI ON
13250080 | 2 | CAP, 0. 22UF, 402 C5441, C5445 SNS_VDDQS3_DDR Y
11650004 | 2 | RES, 0 CHM 402 C5441, C5445 SNS_VDDQS3_DDR: N

GND_SMC_AVSS

45 46 49 50
85

SYNC VMASTER=D/ M_B

TTILE

SYNC DATE:

1/ 19/ 201

I and V Sense(DeveIoEnent)
d} Appl e I nc. 051-9179 |1
®
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4

GPU Proximty

. SNS T1 1 P 4 gs
3 QB510. 3: 2MM
CRI Tl CAL 1 5510
E 510 L 2opF
C846BLP —— ¥ 0.25PF
DFN1006H4- 3 2 Y cerm
2 402
SNS T1 1 N 4 gs
PLACEMENT_NOTE=P| ace Q510 near GPU and GDDR5
CPU Proximty
SNS T1 2 P_ 5 s
3 @&512. 3: 2MV
CRI Tl CAL 1 5512
1 512 —— 2. 2pF
C846BLP — '+ 0. 25PF
DFN1006H4- 3 2 20& cerm
2 402
SNS T1 2 N s ss
PLACEMENT_NOTE=Pl ace 6512 in CPU socket cavity
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:

PART NUMBER

37250186 37250185

Alternate Tenp Di ode

SO DI MM Proximty

SNS T2 1 P

51

DI FFERENTT AL_PAT RESNS_T2
3

ROV EPTY

CRI TI CAL 1 55560
e 560 L 27opE
C846BLP —— % 0. 25PF
DFN1006H4- 3 2 %\é CERM
2 402
SNS T2 1 N 4

DI FFERENTT AL_PAT R=SNS_T
PLACEMENT_NOTE=PI ace 550 near

BLC Proximty

SO- DI MM connect or s

SNS T2 3 P

51

DI FFERENTT AL_PAT R=SNS_T3
3

&%3!\%:EWTY

CRI TI CAL 1 C5564
e 564 L 27opE
C846BLP —— % 0. 25PF
DFNLO06H4- 3 2 g‘é CERM
2 402
SNS T2 3 N &

DI FFERENTT AL_PAT R=SNS_T3

PLACEMENT_NOTE=P| ace (6554 near

BLC controller

51 85

51 85

Ski n
TEMPSNSDEV
CRI Tl CAL TEMPSNSDEY
J5562 L5562
53780- 8602 FERR- 220- OHM
"R e 2 SNS T2 2 P
O~ ol ererenm AL_PAI R=SN§_SKI N 0402 EEW%—ENPTY
[5562.2: B
1 SNS_SKIN P
°T - SNS SKIN N 1C5562
© = TEMPSNSDEV L ¢ g022UF
DI FFERENTI AL_PAI R=SN$_skiN__ L5563 - 199
o= FERR- 220- OHM 2 3
p 402
£ L 1YY Y L2 SNS T2 2 N
= 0402
51850698

Sl LK_PART=Ski nTenp

AC/ DC Dbiode on supply

85 5 [T SNS ACDC P

Tenper ature Sensor

&5 5 [T SNS ACDC N

Tenper ature Sensor

SO DIl WM

85

Skin

BLC Prox 85

85

T2:

51

51

L5514
FERR- 220- OHM
1 Y Y L2 SNS T1 3 P &
0402
L5514. 2: 2MM
1 C5514
—— 0. 0022UF
L5515 - 8%
FERR- 220- OHM 2 CERm
1YY Y L2 SNS T1 3 N
0402

Devel opnment

Only

T1:

SNS T2 1 P
S GNAL Cevpry
U5550. 4: 2MM
X051
=PP3V3 SO SENSE
SNS T2 1 N 1582 o150 4z 6
SNS T2 2 P
S| L\ Py
AL
XWb552
EY
SNS T2 2 N 1582 g
x
T23P
SNS 123 U5550
1 TMP423
S G\AL%Q#}%:E Y DXP1 sor23-8 SCL
T4 >
XWB553 DXP2 cri 1 caL SDA
M 3|pxP3
SNS T2 3 N 1 552 SNS T2 DXN 41oxn

@l
O

Pr oducti on

7
6

=SMB_SNS2 SCL
=SMB_SNS2 SDA

a8

| 2C Address (TMP432B):
Ox9A (Wite)
0x9B (Read)

Bound

GPU Prox

CPU Prox

AC/ DC

51

=PP3V3 SO SENSE

50 42 6

CRITICAL 1
U5500
EMC1414-1- Al ZL
MSOP
assy SNS T1 1 P 2| pp1 THERM/ ADDR
s s SNS T1 1 N 3| pn ALERT*
om SNSTL 2P 4| pP2/ DN3 SVDATA| 9 =SMB SNS1 SDA 1
TNAKE_BASE= S ——
bosr SNSTL2 N o 5| b/ DP3 svoLk | 10 =SMB SNS1 SOy e
VAKE_BASE= GND
51 SNS T1 3 P — I NOSTUFF NOSTUFF 1
U5500. 4: 2MM U5500. 5: 2MM 12C Address (EMCL414-1):
SNS T1 3 N p—
o = C5504 1 1 C5505 1 0x98 (Wite)
4Rl —— 47PF = 0x99 (Read)
S0V 5 2 50V
M CERM
402 402
< L Not e:
N Int 1 f the EMC 1414
Make sure these caps are OK with U5500 Vendor! n ernat sensor o © .
will be used as the anbient sensor.

Tenper ature Sensor T3:

=PP3V3

51 50 42 6

Pl ace U5500 at the cool est |ocation

on the MB.

LCD Renpt e Sensor ( Dev4Now)

SO0 _SENSE

TEMPSNSDEV

'R5590

10K

5%

1/ 16W
LR

15 Ey—=SMB_SNS3_SDA ]
40 [Iy—=SMB_SNS3_sCL B3

V+
Us5590
TMPOOO6AI YZER

P
CRITI CALADQ0
ADR1

2402

Cl
B1

hS2 TMP006 DRDY

| 2C Address (TMPOOS6):

SDA

SCL

DRDY*
TEMPSNSDEV

DGND_AGND

Ox8A (Wite)
0x8B (Read)

g <

NOTE - Follow Tl |ayout guide(SBOU108. pdf) for this part!!!

SYNC DATE:

SYNC VMASTER=D/ M_B

1/ 19/ 201

TTILE

Tenperature Sensors

BrRTRG, NOVEET
(f} Appl e I nc. 051- 9179
®
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Not e:
The circuit for the PW input to
the fan acts as a non-inverting
level -shifter to protect the SMC
It is assumed there is a pull-up to
5V/ 12V inside the fan, otherw se
when the SMC PWM goes | ow and Q6610
turns on, there would be 5V/ 12V
present on the SMC pin! Then by
definition, the drain of (6610 is
at common and the SMC sinks current
when Q6610 is on.

This resenbles an open-drain if
there is a pull-up, going to a H-Z
FET i nput.

Q herwise, this is sinply a pass-FET.

s _=PP12V_SO0 FAN

SMC Fan O (System

CRI TI CAL
L5600
220- OHW 1. 4A

1 2 PP12V SO FAN O FILT

105600 |1 C5601 0008 Wﬁ@;@B¥¢8: MM

45 [Ty—SMC FAN 0 CTL

as @_SNC FAN O TACH

SMC Fan 1 (Unused)

as SMC FAN 1 CTL — NC SMC FAN 1 CTL

—— MAKE_BASE=TRUE  NO_TEST=TRUE
as SMC FAN 1 TACH — NC SMC FAN 1 TACH

—— MAKE_BASESTRUE  NO_TEST=TRUE

—— 4 70UF 0. 01UF
& i)
2 CERM 2 CERM
1206- 1 402 518S0730
s s _=PP3V3 SO FAN
ORI TI CAL
CRLTI CAL
1R5610 e J5600
10K o SSMBK15AMFVAPE oz el 537&38{ S8M604
ifiow vESM L5610 5
FERR 220 v MK WBTES Sh [ O
o] T8Te  eano pwirer 1 Y Y L2 FAN O PWV FI LT E{ DY
~ P 0402 FAN O TACH FILT 2 Tach
1C5610 5 o] GZCD
100PF o
%E’“v 4 o | 12v DC
2 CERM
2 6 _=PP! EAN 702 .
'R5626 - O
47K
5% ORI TI CAL
Ve OF L5620
R5625 2402 FERR- 220- OHM £
v FANO gacH FET 1 (Y Y Y L2
0402
158w 1.C5620 !
Mos" 100PF
5%
P-11%
CERM
402

SYNC VMASTER=D/ M_B

SYNC DATE=01/19/201

TTILE

Syst em Fan

d} Appl e I nc.
®

v sl y
051-9179 | D
16.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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8 7 6 5 4 3 2 1

AUDI O CODEC  pLAcE 05200 AS CLOSE TO PIN 9 AS POSSI BLE
APPLE P/ N 35352592

VD MUST BE LESS THAN OR EQUAL TO VL_HD PPSV _AUDI O HPAME () == =
, =PP1V5_S0_AUD DI G
=PP3V3_S0_AUDI O T ¢ 053 55 56 50
C6101 1 C6100
4770k - L0 470F
29% 16% . PP4V5_AUDI O ANALOG 55 57 5o
b 2 ? 55 C6105 | |1 06104 10
C6108 1, ok -l 1§ 470FC6106 1 C6107
Tour 187 ‘I: T #y  0-47WE —— —— 10UF
CODE! %ng“z CO:GZ;L?%IZZ ’ | E:OGUJI_:O3 A5 1 2 2 R5 iégﬂ 2 2 iégﬂ CERM D
= TANT . — - 3
T ggfv@“?ug o AN:LQ} - e o 3 9 ] i@‘f;lr T2 8 ar 1 - - GND_AUDI O_CODEC
59 57 53 (TR 11 ) Y NG L 53 57 59 60
1 962]099j_ J_C‘zslzlue D VA _REF VA _HP VA il - GND_AUDI O CODEC 55 57 55 60 1
ZRGGJ?QO 2o, - 2% VBI AS DAC| 29 |vBi AS DAC ORGlOS
; CERV CERV TP_AUD HP L NC s
1% 402-LF —|_ 402-LF CS4 HPOUT_L| 38 MN LI NE WDTH=0. 1MM M N _NECK W DTH=0. 1VM 5
%;E‘é’ T CS4§gg EE ﬁ x:gfi: t? Lcj%TiCéLl HPOUT_R_40 M N LI NE_W DTH=Q_ 1M M N_NECK_\W DTH=Q. 1M TP_AUD HP_R NC %;E‘é"
z B C54Q2:865 HPREF|_39 M N LI NE_W DTH=Q_ 2IVM M N_NECK_\W DTH=Q. 1M CS4206_HPREF z
DMCS 1 & 2 a0 AUD DM C SDA1 2 _|GPI 0O/ DM C_SDA1 LI NEOUT_L1+| 35 AUD LOL L P oD 54 55 60
TP_DM C SDA2 12_loPl ol pY.C SpaR. LI NEQUT_L1-[ 34 AUD LOL L N sissso HP AMP/LINE OUT RESERVE SPACE FOR POSSI BLE LATCH Cl RCUI T
HP AMP CNTRL s ¢oom AUD GPI O 2 14 |GPI 2 = LI NEOUT_R1+|_36 AUD LOL R P o s+ s 0 TVEETERS
100 15 |cPl o8 LI NEQUT_R1-| 37 AUD LO1L_R N [ 54 5 %0 6170_P_S
MAC SPKR AMP CNTRL SOD- 523 13 |SENSE A LI NEQUT_L2+| 31 AUD L2 L P oo 55 o0 _—
55 53 AUD CODEC M CBIAS A K L CS4206_FLYP LI NEQUT_L2-| 30 AUD L2 LN [ 55 WOOFERS é.EY%LCQED' ° 1D|§V6E5_7?L6u °
o |>_| CS4206_FLY AUD LO2 R P .
BAT54XV2T1 06 c | 45 |FLvp i vptriinl AHD Lg D o B9 0,
C6111 | 43 JFLve —Re- oD o < N SoT563 ’%{:lﬁ\év
WN SPKR AMP CNTRL s qmnAUD GPIO 3 25,2 UF 42 |FLyN » 462
w0 59 [y AUD_SENSE_A 2\ M cBI AS|_16 AUD_CODEC_M CBI AS g s 55
402-LF ® 6170_P G
3 [VL_HD N z © o
voo_25 €54206_veOM M N-kERR-YY BFEES: 28W 5 =
VL_IF )
PLACE TP FOR ALL HDA SI GNALS NEAR CCODEC o
LI NEI N_L+_21 NO TEST=TRUE NC AUD LI _P L NC
o w0 rp—HDA BIT _CLK 6 _fBI TCLK LINEIN G| 22 NO_TEST=TRUE NC_AUD_LI_GOM NC NC
05 10 15 [y HDA_SYNC LI NEINRe| 23 NQ TEST=TRUE NC AUD LI_P_R NC NC C
R6101 | 10_|syne é
= 1 oy HDA_SDI NO LA, 2= AUD_SDI_R 8 lso man L] 18 AUD_ M C INL_P o ao VR
o 5 lspo M NL-| 17 AUD M C INL_N o 0 170 —
L | 1 . M ClN_R+_19 NQ TEST=TRUE NC AUD M C INP_R 1@ 400UV =g 2 6170 N G
s 10 my— HDA_SDOUT RESET MG NR | 20 NQ TEST=TRUE NC AUD M C INN R NC sorses e}
5 1 y—HDA_RST_L | —‘?/QJ DEVEL_AUDI O
DP_I NT_SPDI F_AUDI O )
v =AUD SPDIF_CHI P [ VREF+_ADQ_27 CS34206 _VIREE_ADC | NC ) 'R6171
R6102 - M NERESR-W BFFES: 75MM R6104
N CS4206_DM C_SCL 22 ew
8 57 GO} AUD SPDI F_OUT 1 2 R6103! DM C scL| 4 IAANA 2 AUD DM C CLK oD © MO=-2LF
5% 59 24
1/16W 100K 1/16W
M5 %/{:1%::\,/\'} DGND THRM PAD AGND M5 Q6170 N S —
402, N o o
DM CS SHOULD HAVE OWN GND ON CONNECTOR SHARED W TH CAMERA 100 9 9 T CAL T CAL
» a—R-APLO DV C = o J_ G6113.r  LI'eil4 Al DI FE_FSI NPUT= 2. 45VRVS
VOLTAGE=OV : 10% —T= T 20% 8T SE FSI NPUT= 1. 22VRMS Q6171 _P_S
= CASE-‘E%E\IFII:{F : : %‘acg;g: ESE\FSFM }85 : DACl FSQJTPUT: 1 34VR'VS @/jﬂ, AUDI O DEVEL_AUDI O
DAC2/ 3 FSOUTPUTDI FF= 2. 67VRNS CAL A =
DAC2/ 3 FSOUTPUTSE= 1. 34VRVS e g R6172
< 400UV 5%
SOT563 1/16W
o0 59 57 5» GND_AUDI O CODEC 62"
ol o 171 _P_G

° B

-
e
-

APPLE P/ N 35352456 P e [ R P | e e [ cnes

4 - 5V PQMR SUPPLY Fm CwEC 12750134 127S0111 06113 THAI LAND ALTERNATE "’:K:
NC
6
DEVRE AVRD
NE_| . D
L6111 YA FHES: 26V 171 g4
FERR- 220° OHM QN B[Ol 2 ce171 NG
1YY Y Lz PP5V_AUDI O HPAVP gy 54 s ; —*JI —
0402 DEVEL_AUDI O
1 1(I)?6173
NE | .
AR L 260 -
FER%62]2% OO—|M 2402
o~ TPS71745 6171 N S
006 —PP5V AUDI 1YY Y L24V5_REGIN 6N SONOJ.I.l PPAV5_AUDI Al 53 57 59
0402 CRI TI CAL Mcﬂ%k‘ _*W ﬁﬁé é%
R6120 4V5_REG EN  4len NR/FB|3 4VE_NR AR5V
0
56 55 53 49 6 m>wx\/v\f_, Nels 2 )
e ol 6122 1 g M N-KERR-W BFHES: 4MM
NELF 10— 61231 1C6124
402 007 xwe110 [0.1UF - L TUF A
20508 56 BT T, i SYNC VASTER=D/ M_B SYNC DATE=01/ 19/ 201
M N X7R- CERM XSR_ TTTLE
L el o AUD O CopeC o AUDI O CODEC/ REGULATORS
- mﬁll GND_AUDI HF>AA ’ | d} Appl e 1 nc. 5_ 9170
= o WEE%%W* . * 8 16.0.0
- Ma@? Lo : NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PLACE XW5110 BENEATH U6101, BETWEEN PINS 2 & 5 R FOSESER AGRERS 6 THE FOLLOW NG
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SI GNAL_ MODEL=EMPTY

PP5V_AUDI O HPAMP

w MAX97220_OUTR oo = 5

GND_AUDI O HPAVP

I
e
QP<S 8

C6262
220PF
1]]2
1
5%
25V
CERM
402
R5262
R & L CHANNELS SWAPPED TO MAKE LAYOUT MORE LOG CAL AL
1/120/00W
S| GNAL_ MODEL=EMPTY
ey I
60 56 53 AUD LmRNl'(2SDAUDL01 RCNl/\/l\D//\/Q MAX9722OINRN®5“D
20% 1720w
CASE- A
60 56 53 AUD L R P 1+][ 26 AUD L R P 1 oK, 'VAX97220|NRP@5450
20% 1/120{'3W
SRy 201
s A SI GNAL_MODEL=EMPTY
- S| GNAL_ MODEL=EMPTY
R6264* 1 C6264
-87Ks L 550PF
120w T, 3%
201, Soam

s AUD_HP_PORT_REF

SI GNAL_ MODEL=EMPTY

R6274* 1 CB27.
-87Ks L 550PF
1 20w T, 3%
201, Soam
33u‘z\é nglz3
60 55 53 AUD LmLPl‘(zsaAUDLOlLCP 1,\//1}6{\/2 'VAX97220|NLP@5450
20% 1 W
Sant %
CASE- A

Sy R6271

MAX97220_ | NL_N_ppmy, sa 0

33UF 10K
60 55 53 [T AUDL@.LNM(?soAUDLOlLCNl,vl\D/{\/z
20% 1/ 20W
CASE- A

SI GNAL_ MODEL=EMPTY

5

SI GNAL_ MODEL=EMPTY

MAX97220_OQUTL

— MAX97220 OUTL s

R6272 e
7. 87

PART NUMBER ék‘%RlN\lAu‘\r/EEEO? BOV OPTI ON REF DES | COWENTS:

127s0135 127s0120 6261 THAI LAND ALTERNATE
127s0135 127s0120 6263 THAI LAND ALTERNATE
127s0135 127s0120 6271 THAI LAND ALTERNATE
127s0135 127s0120 6273 THAI LAND ALTERNATE

C6252 1+ 1 C6253
1UF = ——1UF
BT T, Y
X5R XoR
402”1 282-1

GND_AUDI O HPAMP 55 54

12

o0 54 [T VAX97220_| NR N
o0 s TR VAX97220_| NR P

50 BiAg 11 MAX97220 Bl AS
OAETE [ o FRECR- :
OFN OUTR

~

60 54 (TR VAX97220_I| NL_P

o0 54 [T VAX97220_| NL_N

s4 722

ss 5a GND_AUDI O HPAMP

o2

SGND

PVSS

2 MAX97220 C1P

3_{PG\D
17 |THM PAD

6
5

4
1 C6255 1 C6256
TUF L Tu¢
180/0 - 180/0
2 10V 2 10V
X5R X5R
402-1 402-1
MAX97220 CLN
M N LINE W DTH=8. 4W
N-NECK-W DTH=0: 2
MAX97220 PVSS ., Ne 122
VaTAGE=6V

R & L CHANNELS SWAPPED TO MAKE LAYOUT MORE LOG CAL

L6250
FERR- 220- OHM

MAX97220 OUTR @ =
MAX97220 OUTL T
NOSTUFF NOSTUFF
R6253* 'R6254
2.0k 2 0K
5% 5%
1/ 16W 1/16W
M- M- LF
402, 2402 UEF UEE
NPTHERL NPTHERL
RBEI201 RBFI201
R ZOBEL ¢ 4 Q0250 2 (6251
Sl—| = . = b S
al <
a i 1 D
T 1
-
RB255
PP5V_AUDI O HPANP 149\ 2 HPOUT JFET G
1/510/50W
L
402
F
R6256
MAX97220_PVSS 129, 2
5%
1/16W
ME-LF
402
SYNC MASTER=D/7 M_B SYNC DATE=01/19/ 201

TTTLE

AUDI O HEADPHONE AMP

A s
d} Appl e I nc. | 051-9179 |'D
° 16.0.0
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5

4

2

LEFT CH SPEAKER AMP
APPLE P/ N 353S3163

SPEAKER AVMP GAIN = +9 DB

SPEAKER AMP RI N = 40K NOM NAL
FC HPF, TWEETERS = ~847 HZ (4700 PF)

s s [>=PPL2V SO AUDI O SPKRAVP
RITICAL FC_HPF, WOOFERS = ~18 HZ (0.22 UF)
C6300 : 1 C6301 C6302 1 1 C6303 C6304: 1 C6305 C6306*
iour - —L ToUF 0.1UF — L TUF 0. 1UF — L TUF 470UF —=
0% —— —1— 10% 10% —— —— 10% 0% —T— —T— 10% 20% ——
25V 2 2 25V 25V 2 2 25V 25V 2 2 25V 6V 2
XBR XBR XBR XBR XBR XBR Py
805 805 402 603-1 402 603-1 SM
I NPUT POLARI TY FLIP OK -- TRUE DI FF | NPUTS
L6303
FERR 1000- OHM 6308 QUTPUT POLARI TY FLIP TO
00 54 53 [TRy—ADLOL L N 1Y L2 0 AUD LAMP RINC P 1H250ALDLANPRINP <| ] of ~ TP_AUD LAMP_THERM  NC MAKE LAYQUT MORE LOG CAL
0402 J R KRR
S0 S C6313
"808°° 0. 22UF SI GNAL_MODEL=ENPTY
L6302 o 29inRe [Herq 17 AUD LAVP RP 1|2 CRITI CAL
19 3 CRI TI CAL 3 l—
FERR- 1000- OHM 2R VOOFERS & TVEETERS ON UNDER MAC GB | U6300 BooTR:| 30 WACRESOWBHES 2801 i oA arer on L6305 AUD_SPKR_LTW_QUT_P o =
60 50 50 AR LOL L P 1Y | 2 60 AUD LAMP RINCN 1 || 2 e AUD LAMP RIN N 6 55 [Ty—AUD SPKRAVP MAC SHON L 22STDNR® SSMB302 xR M NINECICW DTH=0. 25M PLYSATNLLISC SR RAMDEL=EMPTY
0402 1 LFCSP 28 s AUD LAME QUTRR T 7, 106323
w2 QTR (|29 T — —— LO00PF
805 55 (M—AUD LAVP_MONO 16 [MoNO 55 AUD LAMP OQUTPR _ 1° 2 2 8. coc
FERE Q308 G 6310 :—126 06314 402
0. 22UF ONLY WOOFERS ON UNDER W NDOWS CUTR‘( 27 0. 22UF AUD L. NR 55 AUD_SPKR LTWI_QUT_N oy 50 oo
o0 5 I AL L@ LN 1Y 2 0 AUD LAVP LINCP 1 |[2 e AUDLAMP LINP ss 55 [Ty AUD_SPKRAVP W N SHDN L 9 |sTonL* AD LAVP BOOTRN 1 |2 M NRESW BTHE: S¥VM
0402 1'0'% BOOTR- | 25 M N_NECK_W DTH=0. 15MV 20!%
L630 409 12 || NL- EDGE|_10 AUD LAVP EDGE () 55 603
11 1
FERR- 1000- OHM (():.6232UF BoOTL+ 1 (026232U§ S| GNAL_MODEL=EMPTY
o0 5 [TNy—AD LR LP 1y 12 0 AUD LAMP LINCN 1|2 e AUD LAVP LIN N 55 [Ty—AUD_LAVP GAIN 21 [cal N AUD LAMP_BOOTLP 1|2 CRI Tl CAL
0402 e 2 M NREKW BTHED. 19MA  dobe AD LAVP QUTPL L6307 AUD SPKR LWER QUT N oD = 0
‘lai\z/ AUD_LAVP_AVDD 8 [VREG/ (2 %g\sé M ARERCI BTG, S 4“135(";%3135/&@3 & LoEeTY
55 VREG AVDD s
I NPUT POLARI TY FLIP OK -- TRUE DI FF | NPUTS ¥ AL VB 10 4 B 1 §8324
VOLTAGE=5V CUTL-( 5 T, 3%
: - s T e
59 56 53 40 5 _=PP3V3 SO _AUDI O 23 |REGEN BoOTL-| 6 %6232U([:3 AUD L AUD SPKR LWER P oo s w0
18 AUD LAMP BOOTLN 1|2 M NRESW BTHES: S¥Vv
EER % M NRECW BTHES: 18 obe
06317 : 14 5
2. 2UF e . 5 603 OUTPUT POLARI TY FLIP TO
o, — =
A céﬁtg " A0 R pAD D MAKE LAYOUT MORE LOG CAL — —
402 ~y g ERIFEEE sianaL_mooeL=eneTy]  CB6320 1 C6322 1| si GuAL_MODEL=EMPTY
1000PF —— 1000PF ——
2?37‘;_ 2?37‘;_
NPO- COG NPO- COG
PINS 14 & 15 ARE TEST PI NS AND 402 402
SHOULD BE Tl ED TO GN\D
CRI Tl CAL CRI Tl CAL
sl avaL_mooeL=eweTY|1 C6319 1C6321 | sl aNAL_MoDEL=EMPTY
—— 1000PF —— 1000PF
T, 3% T, 3%
NPO- C0G NPO- COG
402 402
L6630
FERR- 1000- OHM
s AW coec Mcaias (Y Y Y ) 2 AUD SPKRAVP NAC SHDN L gormy 55 56
0402 GAI N R6306 R6307
+9 DB NOSTUFF 0 OHM
- EDGE RATE +12 DB NOSTUFF NOSTUFF
R6301* . C6C53u]:_ CONTROL R6304 R6305 AUD_RAMP_NMONO NET: +15 DB 0 OHM NOSTUFF
100K —L_ 100PF ON 0 OHM NOSTUFF H GH = MONO OPERATI ON +18 DB NOSTUFF 47 KOHM
%/{zlg\év T, OFF NOSTUFF 0 OHM LOW = STEREO OPERATI ON +24 DB 47 KOHM NOSTUFF
462 GEam
z 0 s AUD_LAVP_AVDD
NOSTUFF
1 'R6304 'R6306
= 5% S0
1/16W 1/16W
M- LF M- LF
2402 2402
R6308 AUD_LAVP_El ss — AUD LAVP MONO ey 55 AUD L N s
5 [T AUD _GPI O 3 1/\/(\)/\/2 AUD_SPKRAMP_W N _SHDN L Qo 55 UFF
5%
ML 'R6305 'R6303 'R6307
402 0 0 0
5% 5% 5%
R6309" ) CN%SEU']:_% i i i SYNC_VASTER-D/_NLE SYNC_DATE=01/ 107 201
TO0K 1" Y50eE 2 2 2 T
o T AUDI O LEFT SPKR AMP
55, o=l S anemis s
1 d} Appl e 1nc. 051-9179 | D
il ° 16.0. 0
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Rl GHT CH SPEAKER AMP

SPEAKER AMP GAI N = +9 DB
APPLE P/'N 353S3163 SPEAKER AMP RI N = 40K NOM NAL
55 o [OD>-=PP12V SO _AUDI O SPKRAV FC_HPF, TWEETERS = ~847 HZ (4700 PF)
RITICAL FC_HPF, WOOFERS = ~18 HZ (0.22 UF)
C6400 : 1 C6401 C6402 1 1 C6403 C6404: 1 C6405 C6406*
10uF — —L JouF 0. 1UF — - TUF 0. 1UF — - TUF 470UF —=
0% —— —1— 10% 0% —— —T— 10% 0% —T— —T— 10% 20% ——
25V 2 2 25V 25V 2 2 25V 25V 2 2 25V 6V 2
XBR XBR XBR XBR XBR XBR Py
805 805 402 603-1 402 603-1 SM
I NPUT POLARI TY FLIP OK -- TRUE DI FF | NPUTS
Ferk 300 o %6408 QUTPUT POLARI TY FLIP TO
50 53 [Ty—AWL L@ RN 1y 2 s AUD RAVMP_RINC P 1H250ALDRANPRINP <| ] ©f ~ TP_AUD RAMP_THERM  NC MAKE LAYOQUT MORE LOG CAL
0402 l R KRR
vy S C6413
G 0. 22UF SI GNAL_MODEL =EMPTY
L6401 " 29inRe [Herq 17 AUD RAVP_BOOTRP 1|2 CRITI CAL
C6409 19 i NR- CRI Tl CAL M N_LTNE_W DTH=0. 20NV ]
FERR- 1000- OHM 0. 22UF ONLY WOOFERS ON UNDER W NDOAS U6400 BooTR_30 M N-NECKCW DTH=0. 15MVi z0% ¢——AUD RAND OUTPR vy h?égg AUD_SPKR RV\FR_OJT P oD = <0
%0 53 [E)—AD LR R P 1Y | 2 60 AUD RAMP RINCN 1 H 2 ¢ AUD RAVP RIN N ss [—AUD SPKRAVP WN SHON L 224STDNR® SSMB302 R M ”:“Ec"::l‘gm‘:o Qézm”Tm PLYSATNLLISC SR RAMDEL=EMPTY e
0402 LFCSP 28 =6 Bl J 1 Ce423
10% o
& QUTR+([39 T pelincihoy f— 10/(U)OOPF
6402 " = AL 16 fvono - s AUD RAVP_QUTPR _ 19 2 2 % coc
C6410 c6414
FERR- 1000- OHM 4700PF WOOFERS & TWEETERS ON UNDER MAC OS Uk ([ 27 0. 22UF ¢ AUD RAVP QUTNR __promy 56 AUD_SPKR RWER QUT_N o = w0
60 56 53 [TRy—AUD LOL R P 1Y L2 0 AUDRAVP LINCP 1 || 2 s AUD RAMP LIN P 55 [Ty AUD_SPKRAVP MAC SHDN L 9 sTon AUD RAVP BOOTRN 112 M NRESW BTHE: S¥VM
0402 5:%% BOOTR- | 25 M N_NECK_W DTH=0. 15MM %0!%
NPO: C0G 1LHN+ 2%
805 12 | NL- Epce[_10 AUD RAMP EDGE am s 603
FERK 2005 OHu o641l CB415
4700PF BOOTL+ 1 0. 22UF S| GNAL_MODEL=EMPTY
60 50 50 [TRY—AUD LOL R N 1(YYY L2 e AUDRAW LINCN 1|2 o AUD RAVMP LIN N s [rmy—AUD RAVP GAIN 21 |ear N mr— ORI TI CAL
0402 1 2 WNREWET W L b oo e aeL L6407 AUD SPKR RTWE QUT P o = o C
Npgg;éos o oo . o ouTL+( :_‘3 i‘% M N-NECK-W DTH-0. 25Mv 4DL1V15°ATC,3‘*1“’1‘133AQ23 8 L=ENPTY
56 RAM VREG AVDD sz
Mk A EE s ; 12 e
VOLTAGE=5V CUTL(S_l Lo, _; %,
=PP3V3 SO AUDI O 23 |recen scor. |6 6416 68 ¢
59 55 53 40 6 - 0. 22UE ] AUD RAVP_OUTNL AUD_SPKR RTWL N o 58 o
18 AUD_RAMP BOOTLN 1|2 M NRESW BTHES: S¥Vv
g XNC  MRRESCWETES 18 o,
C6417 » m[ 1 " 5
2 2%"8@:: AGND PGND 05
o A _ THRMPAD ,———— CRI TI CAL CRITI CAL
402 ~E g EERIHEEERE sianaL_mooeL=eneTy]  CB6420 1 CB422 1| s GNAL_MODEL=ENVPTY e
1000RE | TOO0RE
NF‘U-%gG 2 Npu-ége 2
PINS 14 & 15 ARE TEST PI NS AND 402 402
SHOULD BE Tl ED TO GN\D
CRI Tl CAL CRI Tl CAL
si avaL_mooeL=EweTY|1 C6419 1CB421 | siGNAL_MODEL=ENPTY
—— 1000PF —— 1000PF
T, 3% T, 3%
NPO- C0G NPO- COG
402 402

I
98]

GAI N R6406 R6407
+9 DB NOSTUFF 0 CHM
EDGE RATE +12 DB NOSTUFF NOSTUFF
CONTROL R6404 R6405 AUD_RAMP_MONO NET: +15 DB 0 OHM NOSTUFF
ON 0 OHM NOSTUFF H GH = MONO OPERATI ON +18 DB NOSTUFF 47 KOHM
OFF NOSTUFF 0 OHM LOW = STEREO OPERATI ON +24 DB 47 KOHM NOSTUFF
ss AUD_RAMP_AVDD —
NOSTUFF
1(I)?6404 10RG406
$ew $ew
Q%ELF Q%ELF
¢ AUD RAVP EDGE yromy s — AUD RAVP NONO oy s ¢ AUD RAVP GAIN gy s
NOSTUFF
1(I)?(:‘>405 10RG403 10RG407
5% 5% 5%
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50 53 _PPAVS AUDI O ANALOG . [ I E I | 2C ADDRESSES
57 6 _=PP3V3 SO AUDIO DI G PORT B LEFT(HEADSET M C) M K Y R CEI V R CK
HP=80HZ, LP=10.63KHZ M KEY U751 READ 0111 0011 0X73
ot 8%“% ) 1 CB560 VRI TE: 0X72 READ. 0X73 APN 35352640 MKEY  U6751 WRITE 0111 0010  OX72
R65160K 4. 70F —— 0. 1UF CHS U6750 READ 0111 0111 0X77
5% BT T, M KEY 1A cHS U6750 WRITE 0111 0110 0X76
v X5R- GERM o5 o= APN; 35352640
2 . _
M KEY ADDRESS: VIRITES72H, READ=T3H AUDI O JACK: HP CONNECTOR W TH M KEY
<[ PLACE XW5 6500 & 6501 AT J6500 PINS
—|—| CRI TI CAL
U551
12C PULLUPS ON SOUTHBRI DGE PAGE CD3285A0
MQFN- RSV
- 3 10 .
48 [IN)—=12C M KEY SCL SCL M CBI A HS MC BIAS N CTRE WBTFEo 25w 12D °
a5 B—=12C M KEY SDA 2 |spa peTeCT]_11 HS swDET M N_NEGCW DTH=0. 20Md
20 (OO—AUD 1 2C INT L 4 i T ByPAsS 9 RX_BP.
SI GNAL_MODEL=EMPTY
2 AUD_| PHS SW TCH EN 1 |ENABLE -
m i R(:‘>5514Kl L650
St DET 5%2 FERR- 1000~ OHM CRITICAL
16 |cs i 5 (OOT}—AUD TYPEDET R 1 2 L6507
1 C6556 4022 0402 FERR- 120~ OHM 2. 0A
R6555* DGAD  AGND —L G 01UF LYY L2
100K T 3% L6501 CRI Tl CAL M N _LTNE W DIFF0. 25MV 0402 MRX97220 QUTL o
5% b e I A 2 SR FERR- 1000- OHM S GNAL MODEL=ENPTY M NZNECK_W BTH=0. 20MM
1/ 20W %05 i B 316500 L6508
60 57 AUD HS M C N (YY)
2012 v < 0402 54722- 0224 FERR-1000- OHM
L6502 ST sm 1 2 AUD HP PORT REE fom, o
%0 59 57 53 GND A1 Q CODEC FERR- 1000- OHM AUD J1 TYPEDET R 116 o> Aw J1 WP outL | 0402
YY)z s AUD J1 MC N 315 ol4 AW J1 HP PORT REF CRITI CAL
J_ 057 @ADL HS MCP : 0402 1 s AUD J1 MCP 510 o048 AW J1 HP QUTR L6509
L 7 8 FERR- 120- OHM 2. 0A
= 6552 CLRI6TI5C6L3 9 gg 10 1 Y 2 NAX97220 QUTR o1y ss
0. 10F R6550 FERR- 120- OFM 2. 0A EEl D T M NEREGCW BTHE0: 500 0402
w0 @ AL MCIN P 2H1 gAUD HS MC RC P1 2 AUD HS M C Py s7 o0 " LS M C BIAS 1 2 AL JL MCBIAS i: 0 o112 L6510
5% M N_LTNE_W DTFF0. 25MM FERR- 1000- OHM
10% CRI TI CAL 1/16W CRI TI CAL 0402 N N-RECK-W DTH=0. 20MM 0 O _
X7R. CERM R6556" 1 C655 MosT 1 558 CRITI CAL AD J1 PPIVS S0 loofis slzcaissa e 1YY Y L2 _ awTieoEri R -
4 K I 5 0082UF | 57pF L6504 " si2c cus spA 19 | 5 20 AUD SPDIF QUT _ermyss oo 0402 oD
06553 1/ 200 N )%(gﬁz T, i&m FERR- 120~ OHW+ 2. 0A AUD JT TIPDET2 R 211 5 04?2 A J1 TIPDETL R
0. 1UF 201, 202 R6551 402 . —PP3V3 SO AUDLO DIG 1(YYY Lz —
o0 53 OUAL MCINL N 2H1 60gAUD HS M C RC N1 2 AUD HS M C Ny s7 o0 0402 MN:H;”{W%@S%EW
0 5%
Y Vel FERl%qggos- OHM
X7R- CERM 402
o 50 _E| LTER_TO, 55 QURnSEBAND QOm-AW TIPDET2 R 1fYYY L2
- OF- 50
ReEBE R E SRR R
Sl GVAL?MI% =EK’1:>FTY = =
R6553" R6506
15§ o0 59 57 53 [Tr)-GND AUDI O OODEC 1A 2 A anawos
1/16W M N_LI NE W DTH=0. 50MV
[ i 5% M NRECK-W DTH=0. 20Mvi
202, 1/16W VOLTAGE=OV
Vaos"

60 50 57 53 GND_AUDI O CODEC |
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SPEAKER CABLE CONNECTORS

APPLE P/ N 998-4119

|I|—

CRI TI CAL
03
503]0%8— 0691
M RT- SM
7
WOOFER ( BL) O
60 55 Al PKR_LWFR OUT P 1 o
50 55 (TR AUD SPKR LWFR OUT N 2 o
soAl.D SPKR VENDOR ID L j o)
o
60 55 E AUD SPKR LTWI OQUT P 5 o
60 55 [T AUD SPKR LTWI OQUT N 6 o)
TWEETER ( FL) .

APPLE P/ N 998-4119

WOOFER ( BR)
60 56 Al PKR_RWFR OUT P

CRI Tl CAL

505]%%§_2§691
0

60 56 [TTT) AUD SPKR RWFR OUT N

50 LT} AUD SPKR VENDOR I D R

60 56 AUD_SPKR RTWI OQUT P

60 56 [T AUD _SPKR RTWI OUT N

EN) (2 PN PR IV (N
000000
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b
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| PHS HS Det

Debounce CKT

s6 55 53 40 s =PP3V3_SO_AUDI O

ect

AUD_I P_PERPH DET DB 1, O, »

R6745

AUD_I P_PERI PHERAL DET gy 54

R6744*
100K
5%
1/ 20w
2012
741 | ,bpB
soRRdAE |
Sorses | K
L6743 1
FERR- 1000- OHM |
so (ry—AWD J1 DET RC 1(YYY L2 AUD_| P_PERPH_DET_RS|G SI7
0402
E
1 6741
— 0. 1UF
T 1Y
X5R
402

PORT D DETECT ( HEADPHONES)

o0 50 53 oOM-AUD SENSE A

1
5o 57 53 _PPAV5 gAUDI O ANAL 56171%5
ew
%-ZLF
R6742* 2
47K 1 ¢-AUD PORTD DET Loy 7
1/ Q%V
201, /‘ s R674473K1
% SOT- 563 7 D[3 7 D,
s7 r-AD TIPDETL R = RiZ03152P 1’23’@% ssws%%s,?FGE = ssws%%gp% =
1 Gl Q@740 201, Sorses | K Sorses | K
R6741 — J —
475§ 4 H D F o T
kY] iw s[G7 ST 2[G"S
2 K%— s __AUD 31 DET RC gy A OUTACK 4 NSERT L
57 (T)-AUD_TI PDET2 R ! Is\?llflg%fEZP
Clip) Q@740 APN: 37651032
}— ?797 |23
D SSMVBNLSAFE 797 .0l
Sorses_| K ssveNLBAFE |
— Sorses | Kb
% [
R6792 5[G™ S[7 I
AUD_TI PDET_I NV LAWK, 2[G N skt
5%
R6791* ey . AUD |QUTIACK | NSERT
100K ° 1" cs791
wahl Tr Ll
2012 CERM 402
60 59 57 53 GND_AUDI O CODEC
PLACE 06700 CLOSE TO Q6700 PIN 4
5o 57 53 ___PPAV5 _AUDI O ANALOG
5790
. —_— 1
T R6277%]|Z 'R6703
X7R- CAEE{M 505 700 %"QOK
1/ 20w
2 400WV | o
60 59 57 ss__GND_AUDI O CODEC 2l sorees , 201
AUD TYPEDET OD | NV
57 [Cy—AUD_TYPEDET R = | l_U’ .
el :
|— o
© : 26700
AUD TYPEDET CD 2 g — g 400Lv
Lsad®
R6702*
100K 1
5%
1/ 20w
V3
2012

60 50 57 53 GND_AUDI O CODEC

PORT B DETECT( SPDI F DELEGATE)

'R6796
20. 0K
19
1/ 16W
VE-LF

, 402

& AUD PORTB DET L nc

AUDI O CONNECTOR DETECT STATES

NOTHI NG SPDI F
AUD_J1_TYPEDET_R 1 1
AUD_J1_TI PDET_R 0 1
AUD_QUTJACK_| NSERT_L 1 0
AUD_SENSE_A 1 20K/ 2. 67K RDIV

o0 59 53 [T AUD _SENSE A

HEADPHONE
0
1
0
39. 2K/ 2. 67K RDI V

LI I nsert Detect

(DETECT A)

TBT/ DP Audi o Enabl e

73 21 (TN

800 b3
SsMROoRD |1
Sorses | Kk
732 =
ERR- 1000- OHM |
DP_GPU_TBT_SEL 1YY Y 2AUD LI_TIPDET, 5|67 S
0402
R6730*
10K
5%
1/ 20W
M-
2012

50 50 57 53 GND_AUDI O CODEC
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CODEC QUTPUT SI GNAL PATHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
FUNCTI ON VOLUVE/ MJTE CONVERTER PI' N COWPLEX MAC SHDN W N SHDN DET ASSI GNMVENT A0 . 0.1 M 2 AUDI OOt FE v 01 0.1 M 10w 01w oaw
HP/ LI NE OUT 0X03 (3) 0X03 (3) OXOA (10, D) GPIO 2 GPIO 2 OXOA (DET D) -

PRI MARY SPKRS (WFR) 0X04 (4) 0X04 (4) 0X0B (11) M CBI AS GPlO 3 N A ST oz i SO FE v o° oz o oz oz
SECONDARY SPKRS ( TWI) 0X03 (3) 0X03 (3) OX0A (10, V24) M CBI AS N A N A
SPDI F QUT N A 0X08 (8) 0x10 (16) N A N A 0X0D (DET B) o rrve o tvoe | e vvre Torre o e o ST
- — — — - — — ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
*
CODEC | NPUT SI GNAL PATHS A AT
PKROUTDI FF * PKROUTDI FF
FUNCTI ON CONVERTER PI' N COWPLEX ENABLE/ CONTROL DET ASSI GNVENT S S D Lol L b
SPDIF IN 0X07 (7) OXOF (15) N A 0X09 (DET A) CD—snans=as S— Lo o 53 54 5
[T®—aoancee Looer ™ 53 54 55
I NTERNAL M C ARRAY 888 (8§ 85 (18, LEFh & Rem  NA NA —G e a apiaLce o
EXTERNAL M C 0X06 (6) 0X0D (13, V22, B, LEFT) PANTHER PO NT GPI O 16 BQN:H:IEE 58 Rﬁ gl 8 g Eméﬁpl_'l\l&_r) [(ZID—anoocess 0o eE ™ AUD LOL L CN 54
[ED—cooomens Looer ™ AD LOLRP 53 54 56
OT-HER mECT @ DLQ O EEPALR. DO EE e :L\-:j tz '::P 53 54 56
[Z—aoancee Looer ™ sa
FUNCTI ON CONVERTER PI' N COWPLEX ENABLE/ CONTROL DET ASSI GNMVENT =T \noneeen e \ocnee ™ AD LOL RCN sa
MULTI PLE SPKR VENDORS N A N A N A 0X0C (DET O [Z)—anaoces 0o eE ™ AUD LR L P 53 55
[T®—aoancee Looer ™ AD LR LN 5355
57— Anaocee Looer ™ ADLR RP 53 56
[»—aoancee Looer ™ AD LR RN 53 56
[T>—anaase oo ™ AUD RAMP_LINC P 56
QoA R oo ™ AUD RAMP_LINC N 56
D —anaasee oo ™ AUD_RAMP_RINC P 56
3T QoA R oo ™ AUD_RAMP_RINC N 56
WFi \noneeea R \nicniee ™ AUD RAVP LIN P 56
[D—anaassae Worrs ™ AUD RAMP LIN N 56
[>—sooamms Looer ™ AUD RAVP RIN P s6
w55 5 _=PPSV_SO_AUDLO D —anaasue Worrs ™ AUD RAMP RIN N 56
[ —aoancee Looer ™ AUD LAVP LINC P 55
= Jnoneeene Looer ™ AUD LAVP LINC N 55
SPEAKER! D SPEAKER! D o Lo R ne P
[Z)—anoocee Looer ™ ss
R68101 1R6811 WDLQ DI EEPALR. Weleri=3 e AUD LANVP RINC N 55
1004 190K = Ao L Ui e
e Vo Jnioneceae Looer ™ Ao Lae e ss
W58, 5 [ —anoncee Looer ™ 55
[E>—eooomens Looer ™ AUD LAVP RIN P 55
s [E)-AUD SPKR VENDOR ID L o ¢-AUD SPKR VENDOR ID R ey so [ZD—aooncee Looer ™ AUD LAVP RIN N s
R6812* 'R6813
100K 100K
1% 1%
atl e
402, 402 PORT C DETECT( SPEAKER M SMATCH)
SPEAKER! D SPEAKER! D
59 53 (0T} AUD_SENSE A [ —acanesas LD OOl EE o MAX97220 I NL_P. 54
\nionecene Looer ™ MAX97220 INL N
R?OSOJK6 SPEAKERI D [ —anaoceme LD oo EE o MAX97220 | NR N 54
1 2 R6894* iy . e e D PR RVER CUT P -
%,{:}%E‘év 101§% [ —=searaseens SexeOuTOLEE sexear AUD_SPKR x ot N 56 58
Y %}E\é\l SPKROUT DI EEPAIR. SPKBOUTDIEE SPKEQUT. AUD_SPKR QUT P 56 58
402, [>—earascas sexeour e sexear AUD_SPKR RTWL_QUT_N 56 58
[ —secaraceas SexeO IO EE SeKRQT AUD_SPKR LWER QUT P 55 58
60 53 6 _=PP5V_SO_AUDI O swenn nesae senmnee — AUD SPKR LWER QUT N 55 58
SPEAKER! D \c _AUD_PORTC DET L [>—seearascae senmnee sexear AUD SPKR LTV ouT P 55 58
1 C681 - s nieen e S - ALD SPKR LTWE Ut N o5 5
0. 1UF =
B
2 X45- CERM
QoA R oo ™ AD MCIN P 53 57
= 6800 | ol =G _— " Moo o
SSMBEN15AFE Lo oceea R \ocnee ™ AUD HS M C RC P 57
SRFAERLD saees |19 =
— [®—anoncee Looer ™ AU HS MCRC N 57
ue800 SPEAKERI D SPEAKRERLD - [>—sooamns \nonee ™ AUD HS MC P 57
MAX9119 POS 314 5 SMé7X81é9EXK—'I R6820 FERR- 1000- OHM 2|G7 S|y [Z>—anaassae onee ™ AUD HS MC N 57
1 o110our 1,33 2 SPKR MATCH DRV R 1YY Y L2__spkr maToH DRV CZD—snansmas S— Lo AR JLMCE o
QoA R oo ™ AUD J1 MC N 57
5% 0402 =
MAX9119 NEG 4 1/16W
- A M- LF
402
0 53 6 _=PP5V_SO_AUDI O
SPEAKER! D =
R6814*
2261§ 50 57 53 GND_AUDI O CODEC
402
2 Tegi7
374K
’ ’\/1\0/4\/
1/16W
SPEAKER! Dl SPEAKER! D VELLF
R6815 106811
75K 2 2UF
10%
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S5 Soft Enabl e S4 Enabl es S4 USB Enabl e

7162 61 6 _=PP3V3 S5 PWRCTL _ RBSO)ZO
p o0 o1 [rRy—PM PGOOD REG PSV_S4 1 2 o PM EN_USB PWR oD
%
1.C6900 1716w
0. 1UF Vios™ NOSTUFF
Not e: S 18 1.C6920
Hal t power sequencing at S5 25 %0;4“7UF D
if there is no processor. 2 EE%R’A X5R
. - 2
e @ o e eumen e s cosorrn I
or short 9 : 14 7T4LVCO8 =
45 22 19 15 [Ty—PM SLP S5 L 1 TSSOP- HF
3
U900 PM EN S4
7162 616 _=PP3V3 S5 PWRCTL 2 08
R . 7 'R6910 'R6911
R6900°| R6901 ) ) S3 VDDQ Enabl e
100K 10K 1/16W 1/16W
5 3 M- LF M- LF
1/ lGW% 1/16W 2402 2402
M- LF M- L
402, 4225 PM EN REG PS5V S4 gy oo 7162 01 6 _=PP3V3 S5 PWRCTL
PM EN FET P3V3 S4 gy 7
PLACE_S| DE=BOTTOM 14 74LVCO8 =
Q6900 4510 15 Ty PM SLP S4 L 4 \TSSCP- HF
6
SO0 Enabl es SSVBK15AVFVAPE U900 PM EN REG VDO S3 gy oo
VESM o0 o1 [TT)—PM PGOOD REG P5V_s4 5 08
1 7
71 62 61 5 =PP3V3 S5 PWRCTL u CPU_SKTOCC L L L
tau (RC delay, ms): 0.0 0.0
14 TALVCO8 ( Y. )
40 45 30 20 19 15Ty—PM SLP S3 L 10 TSSOP- HE

8
U6900 PM EN FET P12V _SO @
&9 PM PGOOD REG VI s3 08

! C

MEM/TT EN — __PMEN LDO DDRVIT S0
ZBE _ MAKE_BASE=TRUE @59

71 62 61 6 =PPgV3 S5 PWRCTL
R6902!
33K
5%
1/ 16W
MF-LF
402, —
74LVCO8
PU_US900 13 2 TSSCP- HE R6930
UBQCb 11 puEN SO R 14200 5 PM EN FET P5V SO n
[Ty PM PGOCD FET P12V SO 12| Tog oM 1 -TB:T:I:SEEEENSE_ U= o R6931
- = VE-LF = oD 75 70 TRy—EM PGOCD FET P5V_SO 1 N 2 PM EN FET P3V3 SO oo w2 7
NOST! A
1/16W
C6901 1 ML
0. 47UF —— =
10%
6.3V ,
CERM X5R
402
L R6932
[ rmy_PM PGOCD FET P3V3 SO AN 2 PM EN_REG P1V8_SO o
i B
ME- LI
402
R6933
so[TIy—PM PGOOD REG P1V8 SO 1A RN 2 PM EN FET VDDQ SO oD
178w
SLF
402
R6934
. 0
CPU/ PCH Sequenc| ng 71 2[R PM PGOOD FET VDDQ SO 1 2 PM EN REG P1V05_ SO o
)/
176w
CLF
402
R6935
ss[Ty—PM PGOOD REG P1VO5 SO iARA 2 PM EN REG VCCSA SO oo &
178w
SLF
402
R6936
o oo[Tmy—PM PGOOD REG VOCSA SO 1ANA 2 PM EN REG CPUCCRE SOy s
- 17w
ME- LF
. P 402
Rai | definitions
Platform All processor non-Core and non-Gaphics (5 V, 3.3V, 1.8 V1.5V, PCH Core/PLL/ VRV
Uncor e: VccSA, VDDQ VccA (1.8 V), Vccl O (VccSA, VecA, and Vccl O nust ranp within 50 ns of each other)
Not es on sequenci ng requirenents A
Intel: SYNC MASTER=D/1 | NTEG SYNC DATE=N A
. TTTLE
1. No hard specification on platformrails
2. SMC guarantees tinming on PCH DPWROK and PWROK PM RegU| a.t Or Enabl eS
BTG NOVEET T
VI DI A le Inc 051-9179 | D
1. 3V3_SO nust ranp first App .
2. IFPA/B_IOVDD (1.8 V) can ranp sinultaneously or after 3V3_S0 (unused) ° 16 0 O
3. NWDD (GPU_CORE) nust ranp after |FPA/B_| OVDD NOTI CE OF PROPRI ETARY PROPERTY: PR —
4. VDDQ nust ranp after CPU_CORE THE | NFORMATI ON_CONTAI NED HEREIN | S THE
5. PEX_VDD with | FPC/ D/ E/ F_I OVDD (1.05V) nust ranp after VDDQ R POEEaEMR, ACRERS T8 THE FOLLOW NG R —
6. Al rails nust reach their target voltages in nore than 40 uS | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 69 OF 113
Il NOT TO REPRODUCE CR COPY I T
e ——

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

IV ALL RI GHTS RESERVED 61 OF 90
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Pl atf orm and UnCore Power Good perive SMC ALL_SYS PWRGD

Note: GPU power goods are inplicitly included because the power goods for VDDQ DPVDDC, and GPU Core are wired-or together

7162 61 6 =PP3V3 S5 PWRCTL

69 67 66 63 6_=PP3V3 SO VRD 1 C7000
1 g.a/lﬂUF
R7000 P
20K
5% 402
1/16W
M- LF =
5402
PLACE_SI DE=BOTTOM
14 74LVCO8
U7000_PU TSSOP- HE To SMC, for 99ns del ay
U7000}-E ALL_SYS PWRGD oo 5 o
67 61 [T PM PGOOD REG VOCSA SO S 08
7
NOSTUFF
R7022
iAPA 2
5%
1/ 16W
M- LF
402
71 62| 61 6_=PP3V3 S5 PWRCTL
PLACE_SI DE=BOTTOM
14 74LVCO8
63 25[TTT) PM PGOOD REG CPUCORE SO 13 \TSSCP- HF R70020 To PCH
U7000-2 SYS PVROK R 1 2 PM PCH_SYS PWROK ooy 1 40
2] s 5% Thi rd
1/ 16W NOSTUFF
7 Vyos™ 1
R7023
0]
- 1/ lE\éV
R7021 2402 R7024 To PCH
46 a5 3o[Tgy—SMC_DELAYED PWRGD 120, R Lo o N
18w 17w Second
Moz To PCH Moz
©° 1
PM PCH APWROK oo o 571%%1
First 1%
2 X5R
402

Resune Reset

Intel Doc# 29517 Maho Bay PDG, Section 22.13
Intel Doc# 29562 Panther Point EDS, Section 8.7 and 8.8

Not e:
The i Mac K70K72 desi gns does not support Deep Sx nobdes so both DPWRCK and
RSMRST# signals are shorted together

Requi renents:
Power on:
Asserted at |least 10 ns after all suspend well power is valid
Power off or loss of AC
Transition to 0.8V or less before VccSUS3_3 drops to 2.90 V
to allow PCH to switch suspend well to battery w thout excessive |oading

Primary method:
The SMC guarantees proper assertion and de-assertion of RSVMRST# for
nor mal operation.

SMC de-asserts RSMRST# (PM_DSW PWRGD) when S5_PWRGD input is asserted and
SMC_S5_PWRGD_VI N input is above conparator input level of 1.5 V.

SMC asserts RSMRST# (PM_DSW PWRGD) when SMC_S5_PWRGD_VI N input drops from
1.8 Vto 1.5 V (as inplenented) when 12 V S5 rail drops to 10 V.

71 61 6 _=PP12V. L
RSMVRST: SMC
'R7030
68K
5%
1/16W
MF- LF
2402 To SMC
SMC S5 PVWRGD VIN _prymmy, 45
RSMVRST: SMC
'R7031
33K
5%
1/16W
M- LF
2402
To SMC
o o2 (I PM POOCD REG PBV3 S5 — S5_PWRGD oD
RSMRST: SMC
From SMC R7832 To PCH
52 46 45 (T PM DSW PWRGD 1’\/\/\/2 PM RSMRST PCH L oo 10 62
1/510/50W
M- LF
402

Secondary net hod:
The SMC guarantees proper assertion and de-assertion of RSVMRST# for
normal operation via PM DSW PWRGD.

RSMRST# is asserted when power good fromregulator is de-asserted in the
event AC is lost. Power good de-assertion should happen quickly enough
to neet Intel spec.

71 62 61 6 _=PP3V3 S5 PWRCTL

PLACE_SI DE=BOTTOM

From sMC RSMRST: GATE
o 12 TALVCO8
62 46 45 [Ty PM DSW PVRGD 1 TSSOP- HF R7835 To PCH —_—
u7000 3 PMRSVMRST PCH L R 1 2 PM RSMRST PCH L oo w0 5
o6 62 (TNy—PM PGOOD REG P3V3 S5 2 08 5%
1/ 16W
M- LF
7 402

SYNC MASTER=D/1 | NTEG

SYNC DATE=N A A

TTTLE

PM Power Good

d} Appl e I nc.
®

v sl y
051-9179 | D
16.0.0

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
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

|

70 OF 113
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3

s _=PP5V_SO0 REG CPUCORE SO

2)

Pul | -ups 1 Pul | -ups 2
1
CPU Core SO Regul at or CPU AXG SO Regul at or 500 o & BEG VOC L7100
5
Max avg current: ? A (desi gng/ 41. 05 A (budget) Max avg current: ? A (desi gng/ 10 A ébudgetg NOSTUFF é/gzt”p NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF
Max peak curr ent: ? A (design)/75.05 A (budget) Max peak curr ent: ? A (design)/ 30 A (budget 1R7118 |'R7119 o o REG VOC U7100 12 1R7120 |'R7121 |*R7122 |'R7123 |'R7124
CC trip point: ? A(nom/7? A (mn) OC trip point: ? A(nom/? A (mn) 90.9 110 o o % » o
Swi tching freq: 290 kHz Swi tching freq: 290 kHz 1/hew 1/%ew 1 C7100 AT AT AT AT /6w
M- LF M- LF 10UF M- LF M- LF M- LF M- LF M- LF
87 65 64 63 2402 2402 i % 2402 2402 2402 2402 2402
Core conpensation and feedback AXG conpensation and feedback s7e313 CPUMIDSAK | 2 5B 87 63 _RE R
s 65 _REG CPUCORE_COMP o 0 _REG CPUAXG COWP o7 632 CPU VIDALERT L = ” o7 o2 REG PUM CPUCORE 1 R
o7 63 13 _CPU_VI DSQUT = @ o7 65 _REG PWM CPUCORE 2 R
- o7 s _REG PWM CPUCORE 3 R
1Cr131 |:C7130 1C7161 | C7160 vee s _REG PWM CPUCORE 4 R
— 82PF 0, 0012UF —— 39PF . 001UF
=i TB = T 7109
2 CerM 2 CerM 2 2w 2 7% cERM | SL6364
402 402 402 0402 Q:N 0
o7 63 _REG CPUAXG TM 23 | mve 26 § REG PWM CPUAXG R R7125 , AAN,2—FREG Py cPuAXG o & o7 (pu
¢—CPUCORE COVP_RC 57 p CPUAXG COMP_RC &7
[ 24 )
'R7130 'R7160 (axg veen | )i & _FEG CPUAXS VRN 20 veens SRR ey 5 - y==yy=verey =L
3 o5 87
4, 99K . REG CPUAXG HFCOMP 16
B %ﬁ:\: (g NIFCOIp)s? RCRESIRYCS pwvL| 38 & REG PWM CPUCORE 1 _R R7126 1, %, 2 REG PW CPUCORE 1 o s s (pu
. . i REG CPUAXG FB 19 46 REG | SENCORE 1 P 9 -
L462™" To core feedback L 02" To AXG feedback (axg Togill W & B :§E$+ 75 REE | :ENOCRE s < ©* 7 178w Mios"
REG CPUCCRE FB_ 63 o7 REG CPUAXG FB 63 o7 E i S i 36 2 REG PWM CPUCORE 2 R ) E7R7127 1A 20 2 REG PWM CPUCORE 2
RE( 18 PWR 63 64 87 ( pu
(axg comp out) o7 o2 REG CPUAXG COMP covPs | SENp+| 42___REG | SENOORE 2 P am o o 1/510/5‘;,\/\/\/ MrosT i
( pgood) 63 _REG CPUCORE PGOOD 13 | VR RDY | SEN2- | 41 REG | SENCORE 2 NR ) o o
(straps 1) o7 63 _REG CPUAXG TCOMP 30 |gTs pES_Tcowes PWB|_39_& REG PWM CPUCORE 3 R R7128 1, 0\ > ReG Pwi cPUCCRE 3 o e o7 (pu
RE E H 29 |BT_FDVI D_TCOWP | SEN3+| 48 REG | SENCORE 3 P 5% ME- LF
CPUCORE FB R 1 CPUCORE FB RC CPUAXG FB R 1 CPUAXG FB RC (straps 1) o7 63 - . <Tm o o7
e o o o (straps 1) 57 63 _REG CPUCCRE NPSI 28 | NPSI_DE | MAX | SENs- | 47 REG | SENCORE 3 MR & o o7 Haew 402
1 1 1 REG CPUCORE FDVI D 27
3R071162 5479163 E;S)Lri;as E7)53 . o7 63 v = = ASD\?&LNAXSJW 37 REG PVWM CPUCCRE 4 R o (pu
44
Por R =TT a—— e
402 402 (Pu 1) o7 65 13¢@my—CPU VI DSQUT 107 svDATA XNC
o7 CPUCOREFBR2 $ a7 _CPUAXG FB R 2 (core vsen in) e 63 _REG CPUCORE VSEN 4 | vsEN FSS_DRPS| 22 REG CPUAXG SWFREQ o 4 (straps 2)
3 17
C7134 T s 87 63 _REG CPUCORE RGND RGND VR_RDYS| REG CPUAXG PGOOD 6s (pgood)
0. 0033UF R71(:)L034 o Core PSI conp (core fb in) s e REG CPUCORE FB 7 {FB 14 REG CPUAXG | NON )
]| 2 e CPUCORE PSICOMP RC1AAN 2 REG CPUCCRE PSICOVP o3 o7 (core psi conp) g _REG CPUCORE PSI COWP S | psl cowp ! ggos(@xg imon out)  ppioy S0 CPUCORE FLT 6 6 65 o7
1% FS DRP[ 34 RE ERE 2
gS?{“A ifiow (core hf comp) s ss _REG CPUCORE HECOVP 5 | HrcowP S 5 o2 e (straps 2) R7197
402 RAVP RE E 2 100K
402 (core conp out) g REG CPUCORE COMVP 8 | cowp —ADd s o7 (straps 2) 5%
R7135 To Core VSense R7136 To Core HF conp R7165 To AXG VSense R7166 To AXG HF conp REG CPUCORE | AUTO 32 s qa EN?VTT“OF’MENM@ 61 Melr
o7 5
1 AR\ 2 o7 ga REG CPUCORE VSEN 1 A4 AX2  REG CPUCORE HECOW o, 4 1 AR 2 g REG cPUAXG VSEN 13 28Ks  REG cPuaxG HECOW 4, o
v R AAY (core inmon out)_ s _REG CPUCORE | NON 9 |1 MmN EN 1 s REG CPUCORE EN PWR
118w /18w 118w NOSTUFF 118w iy 33 REG CPUCORE RSET
welf  |1c7135 Voo weelF |1 c7165 V- CF (vr hot out) e _REG CPUCORE VRHOT L | 15{\R HoT* FeET ”
== Q. Q1F —_ %2“21UF 57 65 _REG CPUCORE TM 311 1™
16V 4
2 2
02" 62" 'R7116
AGND CPU_ 63 64 65 87 AGND CPU_ g3 64 65 87 102/4 1K
i/ 16W &
M- LF
..................................................................................................................................................................... - 5402
Core vol tage sense input Core | MON out put Core tenp neasurenent AGND_CPU._ 63 64 65 87
oM T
R7230. 2: 10MM o7 0s _REG VCC U7100 or 6 _REG VCC U7100
XWr142
16 13 5 =PPVOORE SO _CPU SM NOSTUFF
1 53 2 57 SNS VOORE XWP 1 R7152! R7190!
100K 1K
1/ 12% 1/ 12% - - - T - -
Core sense from CPU R7140 %7141 L=EWP g Core vol tage sense M:th; To sense anps M:th;
2 2 PP12V. UCORE FLT
o 1 @w\/‘{/\,z o7 SNS VOORE R P_ | 1A R 2 REG CPUCORE VSEN s o7 RE( E | 49 63 07 RE ETM o o0 Straps 1 Straps 2 o7 s oseo PPLZV S0 CPUCCRE FLT,
N, o ’\/5\0//\/ 1 1 o7 63 _REG VOC U7100 o7 63 _REG VOC U7100
1 1
W W R7150 o0 oo |
402 402 9 % NOSTUFF | NOSTUFF
R7145 Sl G“ALNU)ERL;%’\AF’%Y LW 2 CERM X7R 'R7101 |'R7103 |['R7105 |'R7107 'R7110 |'R7112 |'R7114
: i Tk T gk T gk g gk VR A M 3
87 13 SNS CPU VCORE N 1 2 87 SNS VCORE RN o 1 /\/\/\/2 REG, CPUCORE RGND ¢5 57 + _CPUOCRE | MON_ R %,{:20‘” %,{:20‘” %,{:20‘” %,{:20‘” %,{:20‘” %,{:20‘” leaw
T 18w 18w 1.C7141 1 C7146 - 71 2201 2201 2201 2201 2201 2201 2402
XWP142. 2: 2WM - Mo LF MesF Lo go12uF 0. 0012UF R7151' 63 64 65 67 o7 63 [REG CPUAXG TCOMP o o7 63 _REG CPUAXG SWFREQ ¢
XV\FS&47 R7147 T, 8% S 80 12. 4K a7 63 _REG CPUCORE SUTH 87 63 _REG CPUCORE SW FREQ
L 32w voomE w1 A B 2 s P sl e D e
o AGND CPU_ 63 o 65 o7 4022 s ol A | i NOSTUFF
= MESF 'R7102 |'R7104 |'R7106 |'R7108 'R7111 |'R7113 |'R7115
255K 255K 17. 8K 12. 4K 105K 124K 10K
1% 1% 1% 1% 1% 1% 5%
..................................................................................................................................................................... - 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
AXG vol t age sense i nput AXG | MON out put AXG tenp measur ement 2201 2201 2201 2201 2201 2201 2201
ot AGND CPU_ 63 64 65 o7 AGND CPU_ 63 64 65 7
L7330. 2: 10MM 87 63 _REG VOC U7100 87 6a _REG VCC U7100
172 Lo T
17 13 5, _=PPVAXG SO CPU NOSTUFF
1 53 2 o1 SNS VAXG XWP R7182! R7192% Power goods VRHot to ProcHot R7193
100K 1K
1/012w B oo e 66 os ez e REG CPUCORE VRHOT L1 a X 2 CPU_PROCHOT L
SLGNAL_MODEL=ENPTY, MELDR T ° oD 22 45 e
AXG sense from CPU R7170 R7171 0 AXG vol tage sense 402, To sense anps 402, 1R7199 1/51D/§w
o 1 [my_SNS CPUVAXG P 1A A7 2 o7 SNS VAXG R P | 1A RN 2 REG CPUAXG VSEN _ ¢ REG CPUAXG IMON g 45 9 57 REG CPUAXG TM_ 45 o 10K Vaoz"
5%
5% 5% NOSTUFF 1 1/16W
Lrow Lo 1C7178 R7180 1 C7180 M- LF
402 402 0. 0012UF 90,9 0 082UF 2 SYNC MVASTER=D7/ M.B SYNC DATE:
SI GNAL_MODEL=EMPTY 2 3 asw 2 1% RT7192 63 Yy
R7175 R7176 &> G 6. K VReg CPU Cor e/ AXG Cnt |
SNS CPU VAXG N 1 2 SNS VAXG R N g 1 2 REG, CP! =7 VTS
v D A\ VN QEIURCRID v cpuaxe ivn R | o o7 o0 63 62 o _=PP3V3 SO VRD RS 8179
omT 116w wéw [t c7171 1C7176 Appl e I nc -
XVF172. 2: 2 MELE M5t ——0.0012UF 0. 0012UF R7181" 63 64 65 o7 ’ TN
XW 177 R7177 T, %% — i 15.4K o 16.0.0
CERM .
150 2 s SNS VAXG XWN__1ARM 2 02 02 row NOTI CE OF PROPRI ETARY PROPERTY:
¥ 402 2 THE | NFORMATI ON CONTAI NED HEREI N | S THE
1/51/60‘,\, AGND CPU_ 63 64 65 87 AGND CPU PROPRI ETARY PROPERTY OF APPLE | NC.
— NE-LF L@ AN LT L 63 64 65 87 THE POSESSOR AGREES TO THE FOLLOW NG
= 702 63 25 62 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 71 OF 113
- 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 63 O: 90
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2

PP12V SO CPUCORE FLT

87 65 64 63

87 65 64 63

PP12V SO CPUCORE FLT

6

Filtered 12V Rail

=PP12V SO REG CPUCORE SO

CRI Tl CAL

L7200
0. 36UH 28A- 0. 66MOHM

LYYz

PP12V SO CPUCORE FLT

63 64 65 87

SDP110808VR36MF- TH

EMC EMC
cPl EMC EMC 210. 8: 3MM
CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL Q7210. 7: 3W Q7
U Phase 1 R RS - g 17210 tc7211  |1C7212  [1C7213 |1 C7214 1 C7215
1C7218 1C7219 sl Grad ALt Lo Lior. LiF T
U7210. 9: 3MM| U7210. 8: 3MV U7210. 7: 3MV a7 REG_BOOT CPUCORE_1_RC 1000PF 1000PF T3 20 I 20% — . 39% — . 39% . 19% S 3%
1 1 1 27 2 toYe SBR- CERM XER- CERM XBR X5R
— (1:le225 — (1:le226 (1:Z|:2 R7216" 1 Cr216 ~[o| criTcal B5%hn SX6THL 0803 0803 205 205
8 87 il A W 187 1 %22 F Q7210
2 2 VCC UVCC LVCC 2 5% 25V O
&5 &5 b 805 jLasw 2w L\ I RF6802SDTRPBF I
U7 10 603 5 2 IG} DI RECTFET- SA = CRI Tl CAL
= = | SL6622 = — R7210
DFN K ORI TI CAL 0. 0005
3| apsEL BOOT| 2 sz REG BOOT CPUCORE 1 L7210 e
ne CRITI CAL ooR F 0. 24UH- 30A- 0. 38MOHM 0;34‘12;
UGATE a1 REG USATE CPUORE L 1YY Y L2 s PPCPUCORE SO SENSE 1 1 2 PPCPUCORE SO REG  frymy s o
PHASE| 10 o7 REG PHASE CPUCORE 1 SDP110808M TH 3 4 REG | SENCORE 1 P o o7
o7 s [y—REG PWM CPUCORE 1 4| pwm LGATE| 6 _s7 REG LGATE CPUCORE 1 | NI 1C7217 S GhAL  NOREL=EPTY
—L 0. 0022UF 1 7231
ap  TERA |||~ T, 8¢ 220PF
2 M - 1
° = D CRITI CAL 05 St GNAL MPH-SFI T, %
- Qr211 {_REG SNUBBER CPUCCRE 1 R7221 X5 CERM
| RF6892STRLPBF e
= 4 |6 DI RECTFET_S3C a7 | REG | SENCORE 1 N 1 2 REG | SENCORE 1 NR gm0 o7
- 3
s 'R7217 SLSNAL_ MEDEL=EMPTY @%\g
87 65 64 63 _PP12V SO CPUCORE FLT %% 1. C7220 402
1/ 8W —_— O.OIUF
CPUCOREDRV: | SL6612 ofw| o i ;i
X5R
R7247 bils
10 1 £ AGND CPU_ 65 64 65 o7
1/10wW =
MF- LF
603 . )
cPl EMC EMC Q7210. 6: 3MWM
U Phase 2 77 ¢FEG LVCC L7230 Q7210. 5: 3W Q7210. 6: 3WM 1 &7235
1C7238 1Cr7239 F
U7230. 9: 3MM 9 U7230.7:3W 87 REG.| UCORE_2_RC 1900PF 1900PF
1 24 1.C7247
L §72ee v R7236" + C7236 olo| riTica
10% o ® ~ 10% 1 Q. 22UF
2 8¢ VCC UVCT LVEC 2 388 5% T, 5% g~ Q7210
65 603 DY 2 +—1— \ | RF6802SDTRPBF L
Ur230 603, 693 1 lé-} DI RECTFET- SA = CRI TI CAL
= | SL6622 = — R7230
DFN K CRI TI CAL 0. 0005
3| psEL BOOT| 2 sz REG BOOT CPUCORE 2 L7230 1%
ne CRITI CAL oH ¥ 0. 24UH- 30A- 0. 38MOHM Dé,p‘l";
el e ' L’ i 1YY Y L2 s PPCPUCORE SO SENSE 2 1 2 PPCPUCCRE SO REG gy o o
OM T_TABLE, o£l 10 07 REG PHASE CPUCORE 2 e I 3 2 o Lo S o o
o7 o3 [T)—REG PWM CPUCCRE 2 4| pvm LGATE| 6 &7 REG LGATE CPUCORE 2 1C7237 S AL YRR EMPTY oD
THRL T %poF 1.C7241
O\>  PAD 2 B0V, s - L 220PF
T 4 L MPRFER T 129
‘ | REG SNUBBER CPUCCRE 2 R7241 245 CERM
87 REG | SENCORE 2 N 1 X 02K2 REG | SENCORE 2 NR @ 63 87
= 1%
'R7237 é|7 41, T: SI\/ML EMPTY 1716w
87 65 64 63 _PP12V SO CPUCORE FLT %% Vel
1/ 8W
CPUCCREDRV: | SL6612 865
'R7267
10 L L AGND CPU_ 65 64 65 o7
1/10wW = =
VF- LF
603 _ _
EMC EMC
EMC EMC
CP CRITICAL | CRITICAL CRITI CAL Q7250.7:3W | Q7250. 8: 3WM
U Phase 3 Sonnnnis @250 7:3W | G250, 8: 3w LC7250 |PC7252 |1 Cr253 |1 C7254  |r C7255
1C7258 1 Cr7259 2L 5700F  —— 10UF —— 10UF — 1UF — 1F
U7250. 9: 3MM % U7250. 7: 3MM a7 REG_BOOT_CPUCORE_3_RC 1000PF 1000PF T 209 — 30% o 39% T 19% - 19%
B 2 2 X5R. CERM X5R- CERM X5R X5R
’ (1:Z|:265 (1:Z|:267 R7256" 1 C7256 2 fPo- oG ~[o| criTcal 5% 0803 0803 202 202
—— 15% of wof ~ 10% 1 0. 22UF 402
2 18V VCC UVCT LVEC 2 388 5% I, 8% g~ Q7250
&5 ) e 2 Xer —— \ | RF6802SDTRPBF L
u7250 565, 603 = 2 lé-} DI RECTFET- SA CRITI CAL
= | SL6622 = — R7250
DFN K CRI TI CAL 0. 6005
3| GoseL BOOT| 2_s7 REG BOOT CPUCORE 3 L7250 1
ne CRITI CAL - ¥ 0. 24UH- 30A- 0. 38MOHM o
UGATE Lz REG LUGATE CRUOORE 3 1 2 & PPCPUCORE SO SENSE 3 1 2 PPCPUCORE SO REG gy o oo
OM T_TABLE, Sel 10 » REG PHASE CPUCCRE 3 SOPL10808M TH 3 2 o | o 5 o o
57 63 [TR)—REG_PVWM CPUCORE 3 41 Pwi LGATE| 6_s7 REG LGATE CPUCORE 3 1C7257 %%n%ﬂa\mﬂ
—L 0. 0022UF L CroEL
oo THRM T, 8¢ 220PF
GNAL_MODEL=ENPTY ——
? . oo s LBETEN 2 4%
P! 4 RE BBER E 3 & R7261 405 e
= o] REGISENcORE 3 N 142K REG | SENCORE 3 NR gy oa o
= 1%
'R7257 SRR MRS e
1, 1C7260
1/8W —— 0. 1UF
CPU Qut put De li L865" I, 8 SYNC NASTER=D/ MLEB SYNC DATE.
pu coupl 1 ng i o
02
VReg CPU Cor e Phases
s s _PPCPUCORE SO REG L_AGND CPU_ 65 64 65 67 T
051-9179
NCSTUEE Appl e Inc. d
CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL 1CRITICAL ® - 6 0 O
R 1 0 1 . 1 2 N 1 3 1 4 . 5 . )
——330UF- 0. 0060HV 330UF- 0. 0060HM ——330UF- 0. 0060HM —— 330UF- 0. 0060HM 330UF- 0. 0060HM NOTI CE OF PROPR ETARY PROPERTY.
T, 39% 5 3 S 39% S 3o% 2 5y 2 2V PART# Qry | pescr PTION REFERENCE DES| GNATOR( S) | CRI TI CAL BOM CPTI ON THE | NEGRVATI ON_ CONTAI NED HEREI N | S THE
By BA o s B o s BA o s BA o s BA o s BEHESIT AR <
CASE- D2- SM - D2- - D2- - D2- - D2- | SLoo12
35381733 2 IC 1SL6612, FET DRV, DFN10O, LF u7230, U7250 CRI TI CAL CPUCOREDRV: | SLI 1o MALNTAIN TH & NENT 1N | DENCE 72 O: 113
Il NOT TO REPRODUCE OR COPY I T
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N IV ALL R GHTS RESERVED 64 OF 90

2

1



www.bblianmeng.com

o7 65 61 03 _PP12V SO CPUCCRE FLT_

NOSTUFF
'R7347
10
5%
Lo 57 65 64 63 _PP12V_SO CPUCORE FLT
5603
. . EMC EMC
AXG Phase 57 oREG LVCC U7330 250. 5: 3VM 250. 6: 3VM CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL Q7250. 5: 3MM Q7250. 6: 3MV
s ‘(3:7733;8- s ‘(3:7733;9- Jtc7330 Jtc7331 1C7332 |1C7333 [1C7334 1 C7335
U7330. 9: 3WM|  U7330. 8: 3MWM U7330.7: 3W &7 REG BOOT CPUAXG RC TOOOPF T00OPF = 270UF —~270UF —— 10F —— 10WF —_— 1 —_— Ir
1. C7345 1 C7346 1.C7347 . 1 c7336 2 L6Y. 2 L6Y. 2 2% cerm 2 82¥ cerm 2 &Y 2 &Y
——uE —— 10 ol ol ~ 10e R7336 o e 2 NPQ- G 2 NPQ- G wlo| criTICcAL 8RO THL 8X9- THL 0603 0603 402 402
1 —
2 18 2 18 VIS TV 2 18 LS6e T A% = Q7250
603 603 U7330 803 M:ESIGEQ By L A z} ID'RES(:?'(:)%SES)IRPBF £
= = | SL6622 = — CRI TI CAL
DFN g R7330
NCx—3] coseL BOOT| 2_&z REG BOOT CPUAXG CT7TI3C3A(L) 0.0005
Mmoo ¥ 0. 24UH- 30A- 0. 38MOHM W
UGATE| L o1 REG UGATE CPUAXG : - 12
1YY Y 2 & PPCPUAXG SO SENSE 1 PPCPUAXG SO REG ey o 55
PHASE| 10 7 REG PHASE CPUAXG SDP110808M TH 3 4 =
S Y HRETRAPTY
57 63 REG PVW CPUAXG 4| pvm LGATE|6_s7 REG LGATE CPUAXG e
™ R7342
THRI
G\D BB 87 4_REG | SENAXG P o 12 30% 2 REG | SENAXG PR___yryymy o5 o7
0] i o
I CRI Tl CAL 1%
{ L=EIl 1/ 16W
J Qr331 REG SNUBBER CPUAXG s ety Mios"
| RF6892STRLPBF 7 1C7341
= SI GNAL | =
DI RECTFET_S3C - FRREMRIY ézé)ﬂplz
'R7337 R7341 |2 ik cerm
1 o7 | REG | SENAXG N 15 Q2K, REG | SENAXG NR _goymy o o7
1/ 8W .
- | | =EMPTY 1% | GNAL_ MODEL=EMPTY
L8005 i Ve oW T 06245 =M
1 C7340 402 1. C7342
—L 0. 1UF —— 120PF
= — 10% -1 5%
2 16V 2 50V
X5R CERM
402 402
AGND CPU._ 65 64 65 o7 AGND CPU._ 65 64 65 o7
AXG Phase SYNC MVASTER=D7/ M.B SYNC DATE=01/19/ 201
i
s+ _PPCPUAXG S0_REG VReg CPU AXG Phases
BrRTRG, NOVEET
051-9179
CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRITI CAL d} Appl e Inc.
ik ° - | 330u=20 0060HV — - 330u=30 0060HM - 330u=60 0060HM - 330u=70 0060HM = 16.0.0
——330UF- 0. 0060HV - 0. - - 0. — - 0. - 0. - - .
T %g% 20 20% "; 20% "‘2‘ 20% 2 20% T NOTI CE OF PROPRI ETARY PROPERTY:
2 2 2
CREE p2- sm CREE p2- sm CREE p2- sm CREE p2- sm CREE p2- sm CREE p2- sm PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 73 OF 113
4 Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
I'V ALL RI GHTS RESERVED 65 O: 90
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CPU Vccl O PCH (1.05V) SO Regul at or

Max avg current: ? A (desi gng/ 14.38 A Ebudgetg
Max peak current: ? A desi?g / 18.38 A (budget

CC trip point: ? A(mn) A (max)
Switching freq: 500 kHz
s _=PP12V SO REG P1V05 SO
« _=PP5V SO REG P1V05 SO N N ((::H7£T1|1C£L
+— z 10UF
1 1 20% 2 %ggn
R7400 R7401 2 16V 2 XBR.CERM |2 XBR. CERM
10 2.2 8X9- TH1 0603 060:
w13 TR)—SNS CPUVCCIOP 5% 5%
oY o 1
o6 13 (TR)—SNS CPUVCCION 805, , 805 =
s REG BOOT_P1V05S0_RC
s REG VCC U7400 | &_REG PVOg U7400 4
UL000. AB3: IMM |22  UL000. AB4: 1MM
XWr 430 XWr 435 Cr7400 *
Sm Sm 1UF ]
1Q% —1—
11 >l<5\F,a 2 4
402
86 _SNS P1VO5S0 XW N SNS P1VO5S0 XW P g
SI M7Mé€§§PTY %L@G;lALil\mEL=ENPTY 2 : s REG_UGATE_P1V05S0_R
R7430'| |'R7435 Vee Pvec R7411"
3.01K 3. 01K U7 T
1/ 180 AT 400 1 C;l41C3L
VP VEOP | SL95870 ke,
402,| | 402 UTGFN At CsD58872Q6D
o [ry—PM EN REG P1V05_SO 3 |EN BOOT| 2 3 ltg SONsX6 _VIN 1
ss REG P1VO5S0 FB S IrB ORITICAL  yoate| 11 o5 REG UGATE P1V05S0 < VSwW 6 Cﬁﬁl%
1<RR;’:136 s REG P1V05S0_SREF 4 |srer PHASE 10 ss REG PHASE P1V05S0 4 [TQR 171 1. 0Lt 224 1. 15MOHM
[ [8 Ll REG PHASE P1vgsso L 1 (Y Y Y 2 PP1V05 S0 REG
. B o~ o o s
25 2K C7440 1 s 66 _REG P1V0O5S0 VO Vo LGATH| 35 REG LGATE P1V05S0 < SDP1182- SM &>
%;‘E‘é\' 0. 0471l§5n - 46 6o _REG P1V05S0 OCSET 7 |ocser 5 [BG — Cr7418 R7418 CRI TI CAL CRI TI CAL CRI TI CAL
2 1Y 10008E 200 1Cr420 lcra21 1cra22 1 Cr423
X7TR 9 5
XIR s _REG P1V05S0 PGOOD PGOCD PGND NCSTUEE wpo. 22X 2 Pow - 330UF-0. 0090H - 330UF-0. 0090HM - 330UF-0. 009CHM 10UF
s REG P1V05S0 RTN 2 |rTN @ C7417 1 402 W5t 2 2V 2 2Y 2 2Y 2 %'g’
0. 001UF — 2 %‘é D2- HF %‘é D2- HF %‘é D2- HF 885
oo _REG P1V0550 FSEL 5 |FsEL = B
<Ro> G\D__PGND ceR 2 1
1 1 - -
RZ4%1K C7430 1 17435 R746% - Q s _REG SNUBBER P1V05S0 ¢ Not e:
. 9 I i
i TTE b o Ty
y CERM CERM y 1
2 2
402, 402 402 4025 R74213 prevent noise in the
e A P1V05S0 1/13W audi o frequencies
505,
U7400. 3: 1M 2
XW7 400 =
SM
1 L7410. 1: 3mV
Vout = 0.5 * (1 + Ra / Rb) g R7450*
L 3. 40K R7450. 2 3MWM
ALY C7450
202, 0. 22UF
1]]2
1 L7410. 2: 3MmM
17 'R7451
o0 67 63 02 o =PPBV3 SO VRD N N ) X8 3, 40K
X o regul ator: 17lew
§07K480 s ss _REG P1V05S0_OCSET 62"
6w o6 6o _REG P1VO5S0_VO
M- LF
2402
s _REG P1V05S0_PGOOD — PMPGOOD REG P1VO5 SO ey o
SYNC MASTER=D/ M.B SYNC DATE=01/19/ 201
miaz
g BrRTRG, NOVEET
d} Appl e | nc 051-9179
®
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THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
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CPU VccSA (0.925V) SO Regul at or

69 66 63 62 6 _=PP3V3 SO VRD

61 62

REG VCCSASO_VO

86 67

Max avg current: ? A (design)/ 1.51 A (budget
Max peak current: ? A (desi ?n / 8.76 A (budget
CC trip point: ? A(mn)/? A (max)
Switching freq: 500 kHz
s _=PP12V SO REG VCCSA SO
CRI Tl CAL
.|*C7510
270UF
— 20%
2 16V
8X9- TH1
s _=PP5V_SO REG VCCSA SO
| | 610, 2: 3mm 610, 2: 3mm
R7500" 'R7501 1 Cr5 1 C7581
10 2.2 —— 1UF ——1UF
o 13 (TR)—SNS_CPU VCCSA 5% 506 10% .
1/ 8W 1/ 8W. 2 2R 2
M- LF M- LF 402
805, , 805
s REG BOOT_VCCSASO_RC 4
S = | REG VCC U7500 REG PVCC U7500 =
S CNAL MR RN (22| SAGHELYRRRTEMTY T . R7516" 1 C7516 -
XWF'530 XWI'535 1 C7501 o Qr
M M 2, 2UF 1/ 13W 2 8%
18 MF- LE 265 e
11 2 %3? 603,
86 _SNS VCOCSASO XW N &SNS VCCSASO XW P g6 L (reg_phase_vccsasO0)
S| GNAL_ MODEL=EMPTY SL@G\IALiNl])EL=ENPTY ] <
<Ra> <Ra> Bl -
R7530'| |'R7535 VCC  PVCC
2.32K 2. 32K u7
1/ 1%% i/%law 500 2 CRI Tl CAL
WL VECLF 1 SL95870
2 2
61 PM EN REG VCCSA SO 3 len UTQFN 12 4 REG BOOT VCCSASO — Q7510 CRI TI CAL
™ | FDVS3602S Tra10
os REG VOCSASO FB 6 lpg  RTICAL (eaTe| 11 s REG UGATE VCCSASO 1 UERSE 1. OUM 20% 15A- 0. 00650HM
1<Rb> ss REG VCCSASO SREF 4 |srer PHASE|_10_ss REG PHASE VCCSASO PHASE 1 2 — o o PPVCCSA SO REG oy s
NG REG VCCSASO VO 8 15 s REG LGATE VCCSASO NOST! T
2. 74K Y LGATE] F
Ty C7540 1 a6 67 o A = J ) C75LiF7 C7518 1 1R7518 CRI TI CAL CRITI CAL
VECLE 0. 047ll8J;__ o6 o7 _REG VOCSASO OCSET 7 |ocser 6 1§ o010r 1000EE, 200 .|* C7520 .|t C7521 1C7522
2 16V — 10% 25V 0. M —— - 0. M 10UF
X5 2 7 _REG VOCSASO _PGOOD 9 |peooo 2 SOV NPo- Q06 2 it 339UF- 0- 009CHM Z— —330UF- 0. 009CH 20%,
402 2603 284y 284y 2 X&R
ss REG VOCSASO RTN 2 |RrTN CASE- D2- HE CASE- D2- HE 603
p REG _SNUBBER _VCCSASO_ ss
s _REG VOCSASO FSEL S |FsEL NOST! <
i T = iR7817 Note: -
1 1 - © e
RZS%]IZ C7530 1 1 C7535 R756(0) =1 %%2 Regul ator requires
1‘/16W 1088 —— —— %nO/UPF a2 11w a mininmumload to
M:ibz CER}\’,, 2 2 3&}1 M:Zu%; ,603 prevent noise in the
2 402 402 2 audi o frequencies
s AGND VCCSASO = L7510. 1: 3MM
R7550"
U7500. 3: 1M 2 12.1K R7550. 2 3MM
XWr'500 Liow C7550
EY 262 , 0. 012UF
1 1|2
| L7510. 2: 3MmM
, 0
Vout = 0.5 * (1 + Ra / Rb) i 'R7551
—_ CER- X7R 12. 1K
To regul ator: 603
e
56 67 _REG V( 0_OCSET L5

SYNC VMASTER=D/ M_B

SYNC DATE=01/19/ 201

TTILE

VReg CPU VccSA SO

d} Appl e I nc.
®

v oo
051-9179
16.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
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Max avg current: 6 A (design)/ 4.85 A (budget) Max avg current: 10 A (design)/ 6.08 A (budget
Max peak current: ? A (desi ? / 6.6 A (budget) Max peak current: ? A (desi ?n) / 6 9 A (budget)
OC trip point: ? A(nom/? A (mn) OC trip point: ? A (nom m n)
Switching freq: 350 kHz Switching freq: 350 kHz
s _=PP12V S5 REG P3V3P5V_S5 D
CRI Tl CAL CRI Tl CAL CRI Tl CAL
C7610 |, .|* C7650 .|*C7651
270UF ——270UF ——270UF
2 T T
ELEC 2 2 ELEC. 2 ELEC.
8X9- TH1L 8X9- TH1 8X9- TH1
'R7603
1
5%
1/ 8W
M- LF
2805 ey
EMC EMC EMC EMC
Q7610. 2: 3MM Q7610. 2: 3MM Q7650. 5: 3MM Q7650. 5: 3MM
REG VI N U7600
C7642 1 C7643 1 B C7683
1UF 1UF 1UF
Y Y
R 2 o PP5V S5 LDO oD d R
R7602
2.2 D
EMC EMC ?7/08W [ EMC EMC
L7610. 1: 3WM L7610. 1: 3WM Ve L af d [ L7650. 2 3MM L7650. 2: 3MV
C7640 2 | [ C7680 C7681
1000PF 1000PF 1000PF C
2 a ' |+ c7602 1 C7603 o o
NPO- G CRI TI CAL TUF TUF ss REG BOOT_P5VS4_RC NPg- 06 NP9- 06
— i8¢ i8¢ ] CRITI CAL
CRITI CAL FDM53602S 2 xR 2 xaR 1 1
L7610 PONERSS . 362 362 R7656 _|* 7656 L7650 =
2. 2UH 10A- 12. 5MOHM L L 2% = 1% 2. 2UH+/ - 20% 0. 0069CHM 16A
o omPP3y3 S5 REG 1YY Y L2 (reg_phase_p3v3s5) o - oy 2 ek (reg_phase pSvs4) . 1YY Y L2 . PP5V S4 REG frm o
PABO705AR- SM J 2603 Pl CL005H- SM
CRI Tl CAL CRI Tl CAL NOSTUFF NOSTUFF CRI Tl CAL CRI Tl CAL
Cr7622 1 cr76211* C76201* 761 C7617 1 1 C7616 1 C7657 7 1 C7660 1Cr661 1 C7662
10UF ——  T150UF—> 150UF —— ‘03 061U§ R7618 0.001UF —— —L 0. 1UF 6 18 |Lpos 8 g Vi NL17 —— 0. 001UF R7658 (;7 %?fé - 330UF =L 330UF 10UF
2% T 20%—T~ 20%—T— ) 15. 8K 9% o 30% T 49% 9. 76K | 20% —T~ 20% 20%
6.3V 2 63V 2 6.3V 2 1]]2 1 2 20V 2 2 €2 U7600 CRI Tl CAL 5 2 2% 1 2 1]]2 2 6.3 2 6.3V 2 8.3V
&8 M | ] o2 A5 3 REG U7600 FCOM o R0 1 8V tanr Vo 63
603 B1A-SM B1A-SM Jobe LW 402 402 n | SL62383 r'Se B L = 9 =53 655 402 LM Jobe CASE- D3L- SM CASE- D3L- SM 603
16V - 7 - iov
G Mros" L REG BOOT P3V3S5 RC 4 ) s BEG POV3SE POOCD 7 PGOCOL oozl 1 REG POVSA BGOD e FDMD223S, ! L REG SNUBBER P5VS4 o, “h05 oS 1 _—
= ss _REG SNUBBER P3V3S5 ¢ RE( TE_P 14 |UGATEL UGATE2 | 22 _ss REG UGATE P5VS4 4 d » OFF =
oM T NOSTUFF R7616 s REG BOOT P3v3ss 15 Jgoors <N " b gooro| 21 o REG BOOT PsVS4 ! 'R7657 oMT
1 .4
L7610. 1: 1MV 2 R7619 Rrel7 1/10w ss REG PHASE P3V3S5 13 |pHasEl PHASE2| 23 s REG PHASE P5VS4 %”"1:\3 R7659* 2 L7650.2: 1M
XWeL0 9 %75/.1'5\‘/( bW , U5t ss REG LGATE P3V3S5 16 || GATEL LGATE2 | 20 s REG LGATE P5VS4 A 91712% [ %ureso
1 a2"" 6032 o REG P3V3S5 ISEN 10 || sENL | SEN2| 26 _es REG P5VS4 | SEN Maoh 1
- ss REG P3V3S5 OCSET 11 ET1 OCSET2 | 25 _ss REG P5VS4 OCSET = )
(reg_p3v3s4_isen) (reg_p5vs4_i sen)
REG P3V3S5_VOUT 9 1 vouT2 | 27 _ss REG P5VS4 VOUT
(reg_p3v3s4_ocset) = T T = (reg_p5vs4_ocset)
ss REG P3V3S5 FB 8 |FB1 FB2| 28 ss REG P5VS4 FB
(reg_p3v3s4_vout) (reg_p5vs4_vout)
ss REG P3V3S5 FSET 6 |FSET1 FSET2| 2__ss REG P5VS4 FSET B
<Ra> <Ra>
R7630" R7632" Enz| 24 'R7672 'R7670
45. 3K 976 976 75K
1/ 16W 1/ 180 D U AT /56w
MF-LF MFLF R7673 1 C7675 ME-LF ME-LF
402, 402, 0.0 16. BK — (1)3"/901”: 2402 2402
| REG P3V3S5 VOUT R 4 6w 2 2obm s _REG P5VS4 VOUT R |
<Rb> %:-ZLF 362 <Rb>
R76311' Cr632 1 2 1C7672 R7671
10. OK 1000BF —— — 1000PF 10K
15)1%,:‘4/"7 NPO- 288 2 = = 2 (0. oG ,%,{JGW
402 402 402 402
2 2
— =
Vo = 0. * (1 Vo = 0. * (1
out 0.6 (1 + Ra/ Rb) o PM EN REG P3V3 S5 out 0.6 (1 + Ra/ Rb)
o —PM EN REG P5V_S4
NOSTUFF
SSREP9Ske
50T563 D
=PP5V_S5 PWRCTL 65 71
S NOSTUFF
This circuit toggles the Vreg R76011
bet ween PWM and ul trasoni c DCM 10K
nodes based on | oad requirenents 6. BURSTMODE_EN 5(G 5
1/16W
MFZLF A
71 68 5_=PP5V S5 PWRCTL 4[S 402 SYNC VASTER=D/_M.B SYNC DAT
D|6 s BURSTMODE EN T
BURSTVODE EN L | Vi eg Mode . epavs s v VReg 3.3V S5/5V S4
paau g
0 v 1R7640 I 051 9179
1 DM Appl e I nc.
40 s [TE)—BURSTMODE EN L 2|G 20K
iow e 16. 0.0
1[s 240'2 NOTI CE OF PROPRI ETARY PROPERTY:
N- CH s _REG P3V3S5 PGOOD | — PM PGOOD REG P3V3 S5 o PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
— h’ﬁREﬁEKS‘E:T‘m E @ THE POSESSOR AGREES TO THE FCLLON NG
= I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 76 OF 113
Il NOT TO REPRODUCE OR COPY I T
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VDDQ (1.5V) S3 Regul at or

Max avg current: ? A (design)/ 8 A (budget)
Max peak current: ? A (desi ? / 17 8 A (budget)
OC trip point: ? A norr) ? n) . =PP12V S5 REG V
Switching freq: 400 kHz
CRI Tl CAL CRI Tl CAL
cr7i0t cr711*
270UF ——  270UF ——
20% T 20% T
2 16
ELEC ELEC
8X9- THL 8X9- THL
=PP5V_S4 REG VI S3
6 —
R7700"
2.2
5%
1/ 8W
M- LF
805, s REG_UGATE_VDDQS3_R e .
4 R7711% L7710. 2: 3MWm Q7710. 1: 3MM
C7700 1 3.9 CRI TI CAL Cr741
2 Zlua':/ﬂ b ,:\l,{:lE‘év lnguOOPF
8V, VDO N 603, CSI%78872(;5D Bg- coG
603 3 lre  SONxe ~ VIN 1 402
— s |_REG V5I N U7700 12 |vsIN CRI TI CAL | CRI TI CAL
DRVH_14 ss REG UGATE VDDQS3 :j| VswW 6 L7710
o PM EN _LDO DDRVIT SO 17 |s3 ngglgge SW_13 ss REG PHASE VDDQS3 4 [TR [ 7 1 1. OUH 22A- 1. 15MOHM
61 PM EN _REG VI 2 o—PPVDDQ RE 6
N
DRVL|_11 ss REG LGATE VDDQS3 SDP1182- SM CRI TI CAL CRI TI CAL
ss REG VDDOS3_VREFE 6 _|VREF peocd_2 REG 3 PGOCD - |—55<3_, . C7NOS7LELF; .|rcr720 Jrcr721 1C7722
=L 3 = N 10UF
N T e o] g SRR cosam 2o ovsam == ¢
g Wy D o 2 %2\0,- @G : EREY. p2- e : CRL. o2- HE 885
C7730 1 R7730% ss REG VDDQS3 MODE 19 |MODE VTTSNS_1__s6s LDO DDRVTTSO SNS w N9 - D2- - D2-
0. 18 —— 10K s __REG VDDOS3 TRI P 18 [TRI P T Z R CAL
1 1% sMm = ) REG SNUBBER VDDQS3 56
xR SV, 2 1/ 160 VITREF| 5« PPDDRVIT S3 LDO 1 Cr725 - )
" 7402 MF-LF XWF'725 L 2ouF S X .
402, VITTHRM 10mA (max) C7725. 1: 3MM —— 56% Critical: NOSTUFF =
PGND GND  GND PAD MT 2 Sercer 1 Need copper around Q7710 'R7717
) 603 to sink heat 0. 499
<Rb> 9 N v & CRI TI CAL {fiow
R7731 |* (57071%% 1R7735 R7736" C7727 1 C7726 1 55 MT
49. 9K T % 75K 0.22UF 22UF L7710.2: 1M
asw 2 SR mew asw 8V 6287 = XWF710
402, 402 2402 402, ey XSR- CERV T SM ,
1
ss AGND VDDQS3 X
om T
Vout = 1.8 * (Ra/ (Ra + Ro)) 2 U7700. 21: 1MV
XW7'700
SM
1

1.8V SO Regul at or

Max avg current: 3 design)/ 0.61 A Ebudgetg
Max peak current: ? de5|§; / 1.83 A (budget
OC trip point: ? norr) ? A(mn)
Switching freq: ?

s _=PP5V_SO REG P1V8 SO

EMC
0. 3w .

tcr750 | cr7st Qc777§521 L 5. 1o

IOUF TUF

o
3V 10%
402 202

0%
55’ 2
3

N
e
Biss

L

| N (]
-2
q CRITI CAL
s _=PP5V_SO VRD U7750 L7750
) | SL8014A 1. 0UH 4. 5A
R7770 o [TE)—PM EN REG P1V8 SO 5 |EN &N Lx| 14 _gs REG PHASE P1V8S0 1 2 . o PPLVE SO REG romy
11/01%%% CRITI CAL Lx{ 15 PCVBO042T- | HLP1616BZ <Ra>
Liom s _REG P1V8SO PGOOD 7 lrc 1 Cr758 R7758 1 1
022 VFB| 8w REG P1VBSO VFB —— 47PF oo o (2:27U7F60 (2:27U7F61
ss REG P1VBSO SYNCH 4 |syncH Y 1% 56% 2%,
1 CERM 1 )
NOSTUFF PU PV g (%NC 402 62" 2 Yok cERM 1
R77711 PD:  PFM ( SKI P node) a a E\ NG > NC
100K 8 R == N <Fo>
5%% RS S ; L
ey olal als] R7759
402, ) 1%
it
£ L 2402 Vout = 0.8 * (1 + Ra / Rb)
= = SYNC MASTER=D/ M.B SYNC DATE=01/ 19/ 201
_ TTTLE
VReg VDDQ and 1.8V SO
BrRTRG, NOVEET
d} Appl e I nc. 051- 9179
®

NOTI CE OF PROPRI ETARY PROPERTY:
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mn mn
3.425V "G3Hot " Regqgul at or
Max avg current: ? A (design)/ 0 A (budget)
Max peak current: ? A (design)/ 0.06 A (budget)
¢ =PP12V_G3H REQ 3V42 G3H Swi tching freq: ? kHz
1 C7806 |t C7807|! C7802 PIVAZG3H B
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3. 3V/ HV Power

MUX
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CASE- B2 S 19 vapzouT] 18 NC s [my—TBT A CIO SEL 1 |BIASIN BI ASOUT|_24 . éx:‘g:v
V3P3 X
s _=PPHV_SW TBTAPWRSW —ZD) 12 PPHV_SW TBTAPWR 76 15 [)—DR AUXI O EN 2 |AUXI O_EN 201
M N LI NE W GTH=0. 38 WV 4 NI
18. 9V Max : L Vi L (EVEN | M NNEGCW DTH=0. 20 M1 50 s1(gry—DP_TBTPA AUXCH C N r £o 03?UF I I T v L a0 DP_TBTPA AUXCH N 7 |aux- =
| )] 1 9411 s 31Qgry—DP TBTPA AUXCH C P 0431 .|| oRzon s DP_TBTPA AUXCH P & [aux+ AUXI O |23 DP_A AUXCH DDC N 1 a0
9415 1 1 09410 ORI TI CAL = 1 [ AU O 22 DP_A_AUXCH DDC P e oo
4. 7TUF —— 0. 1UF 410 10% 0. 1UF XsR 201 7a, DP_TBTPA DDC DATA 4 _|DDC_DAT ) ) N
0% — 10% U9 50V D> TBT: RX_1 Bias Sink
o cerv 2 2 Som CDG21000RGP L, 7+ —DP TBTPA DI ALK >{bpc_aLk
. s Lo
0603 603-1 15 |rsvD RevD| 1 - TBT A CONFI G1 BUF 16 |cA DETOUT CA_DET|_18 TBT A CONFIGL RC 75
=TBTAPWRSW EN s |EN | SET_V3P3 8 TBTAPVWRSW | SET_V3P3 09 34 DP_TBTPA M. C P<1> |—®—4§-2—| s s DP TBTPA M. P<1> 11 [pps
D - i oD—= TN & T = & %R 0201 s DP_TBTPA M. N<l1> 10 |pp- DPMLOH_19 DP A LSX M. P<1> 75 89
w TBT A HV EN 1 v EN I SET_s0| 10 TBTAPVRSW | SET_SO [ 1 €9433 . ||: ] pPMLO. |20 DP A LSX M_N<l> 75 o0
fnn a 0.220F 138 &% st [—IBL A LSTX 2 LSTX TBT: LSX_A_R2P/P2R (P/N)
7 o1 [rEy—=TBT SO EN 17 |so | SET_s3 9 TBTAPWRSW | SET_S3 T WA S e AT SR AELE 5 |, orx : CA
G\D T TBTHV: P15V TBTHV: P15V P
——\ A DP_PWRDN 6
12V See RO410'| |'R9411 'R9412 $I6CSL 2 18T oP_PD
BN & ’ 22. 6K 22. 6K 38. 5K DP_TBTPA HPD 12 |HPDOUT HPI 17 TBT A HPD 75
l l l l l l bel ow b oo o s 74AUP1T97 ** <}
MF-LF MF-LF ME-LF SOT891 D THVPAD
w02yl o402 2402 . TBT A LSRX RO426" o 'RO428
TBTAPWRSW | SET_S3_R fes M B 100K
TBTAPVRSW | SET SO R " 23;/3 ?T’ZDW
TBTHV: P15V TBTHV: P15V 235 %1
R9413* 'R9414 i o by CoB210 2 2
22. 6K 22.6K T SoleSfaul? pratectlonl s50& dn y)
1/ 16W 1/ 16W
MF- LF M- LF
62, , 402
For 12V systens: L940 C9405
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON FERR 120- OHvt 3A 0 O1UP
R9410, R9413 TBTHV: P12V : R B TBTACONN 1 C 112
11450338 2 RES. ML FI LM 1/ 16W 17. 8K, 1, 0402, SVD, LF , : 2603 BN LINE W D=0, 30 A e {} 0.va DT
VOLTAGE=15V M N_NECK_W DTH=0. 10%
11450338 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0402, SND, LF R9411, R9414 TBTHV: P12V %9511%2 * R9401 VALTAGESTE V(0 g gy e M 70 (Both C,s)
CTRe T TBTACONN 20 RC AR 2 DP Dir TBT Dir 0201 [ 53y L IBL A RPD C P<0> am + o
Nori nal Mn Max xR 2 M N NECW DHeg: 28 W 5% - & s TBT A R2D P<0> s TBT A R2D C N<O> ) o 0
o 202 =2 1/ 20W - bl E
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num 1 C9401 VOLTAGE=18. 9V 20 pC pal ss TBT A R2D N<O> o
o s 201 o= o= R oo
G\D_VOI D=TRUE R %};Eﬂ CRI Tl CAL TBT: TX 0 G\D_VOI D=TRUE
C9474(B°thlcs) 402 TBT Dir DP Dir 'RO471
89 34 TBT_A _D2R _N<O> 0. 22UF | | 20% 6.3V L so TBT A D2R C P<0> - - & 4 quOK
a0 34 TBT A D2R P<0> . C9475 T Jer oo ; 80 TBT A D2R C N<O> - - FIILII 120w
201
0.220F |20 g3y G“D*\gg[j;; ]‘;DQ*I;ZTM / SFALD I
NOTE: Pol arity Swapped for |ayout! 1K 1K DUAL - NDP- K70 %9&%9
1120w 20w 1 .
i 21 oHPD - F-ANGTH  GNDOgG TBTACONN 7 C 1|2
2 220 4 | SCONFI GL M._LANEOPo | 3 ™ N_LI NE_ W DTF0. 38 WA 11
SI GNAL_MODEL=EMPTY SI GNAL_MODEL =EMPTY 6 SOOI G2 M__LANEONG, 5 M N NEGCW DTH=0. 20 MM 10%
R9478 470K 1 2 4 s 7 (0-18.9V) X5 CERM
0478 I NN 770w OaND2 a1 Booe
: 2 201
o0 3 [Ty—DP_TBIPA M. C P<3> 0 2o 11 20% s 1 se DP_TBTPA M__P<3> v o -~ - 10 | SM._LANE3P  M._LANE1PQ |9 - - DP_A_LSX M_P<1> 5 89
50 31 (TMy—DB TBTPA M. C N<3> C9479 I R0 s DP_TBTPA M. N<3> Pl - 12 | SM._LANE3N  M._LANEINg |11 - - DP A LSX M. N<1> 75 80
1 : 2 ] N 14 13
0. 220 11205 g3v TBT: Terminated | _Roazo arox LAAAZ T O/‘ijg“ " LAﬁ;giC = TBT: LSX_R2P/ P2R (P N)
5% 1/ 20W OAUX_CHP _ O
oo 18 | ~AUX_CHN M._LANE2NQ | 17
20 | SDP_PWR  pogr A RETURNG |19 NOTE: Pol arity Swapped for |ayout!
= SHLD GND_VQ D=TRUE
CRI Tl CAL J (Both C's)
GND_VOl D=TRUE n/zgg‘v 1/ 20w GND_VOl D=TRUE b i 2 I ;o% =5—L_TBT_A R2D C N<1> am e
Bot h Both D's R oo ey
C9476( ot‘ | C,s) ovor el 2 L S 09498 ( ! K) . - - a0 1:1 2 zg ’:1: I TBT A R2D C P<1> e
o0 s TBT A D2R N<l> o 2o 1 o s TBT A D2R C P<1> BARD0- 0ZLRH ~sF 77 Lee TBT_A D2R1_AUXDDC P - J_ - - 50 ey
. R o1 _
80 34 TBT A D2R P<1> 9477 L ; 80 TBT A D2R C N<1> D9499 . 4 8o TBT A D2R1_AUXDDC N - 514- 0824 = T8 TX 1
| [20%  s.3v BAR90- 02LRH TSLP-2-7 GND_VO D=TRUE
0. 22UF %R o201 'R9473
NOTE: Pol arity Swapped for |ayout! le"gggcg'- 470K
650NH- 5% 0. 430MA- 0. 520HM oow
GND_VO D=TRUE 201
80 75 _DP_A AUXCH DDC P 2 1 - P
ODC N 0603 -
8978 LU_AMUXCH S| GNAL_MODEL=EMPTY - .
CRI Tl CAL 470k R's for ESD protection
C9498 C9499 L9499 on AC- coupl ed signals.
SORE —— 30PF 650NH 5% 0. 430MA- 0. 520HM 1
5oV o N~
CERM 2 CERM 2 1
402 402 0603 GND_VOl D=TRUE
SI GNAL_MODEL=EMPTY
7s BT A HPD ’ SYNC NASTER=D/ MLEB SYNC DATE=01/ 107 201
umyn3
TBT A CONFI G1_RC DP Source nust pull h
" ©9402 * e Thunder bol t Connect or
" TBT A CONFIG RC 3 0. 01UF 3 g em ez
1% greater than or equal 051- 9179
11 . xorcerm 2 to 100K (DPv1.1a). Appl e I nc. -
R9452 R9451 9494 1 1 C9495 R9441 o o——
100K
15!)(,/' %‘7’){:" 530 = Si nk HPD range: 16 0 O
v oW o High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
201 201 2o1
: : : tow 0 - 0.8V PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 113
Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 75 O: 90
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3. 3V/ HV Power

MUX

76 75 36 35 3a 6 =PP3V3 S4 TBT

V3P3 nust be S4 to support A A A .
wake from Thunderbol t devices. Cgelzue C:S)Gl%% R9627 RQGO%Q
. p— . —— 2 10K 100K
165 =PP3V3 S4 TBTBPVRSW Norm nal Mn Nax o8 o 0w 120w
"
RITICAL p—— 1 V3P3  1100mA 1030mA  1200mA 201 201 5 B 2
N 9680 : 1 C9681 | HVSO 890MA 830MA 930mA (assunes 15V, 12Wni ni nmum) VDD . IBT B BIAS o
9687 | IHVS3  890mA  830mA  930mA (assumes 3S, 9-12.6V, 7.5-11.7W Dobz0" e
e CBTL05023 C9625
A HVGFN 0. 1UF
g B EL 1 24 10%
19 )V3P3 V3P30UT| 18 NC s [T TBT B Cl O Si Bl ASI N Bl ASCUT] 2 L
s _=PPHV_SW TBTBPWRSW = 12 PPHV_SW TBTBPWR 7s 15 ()—D2 AUXI O EN 2 |AUXI O_EN 201
18. 9V Max l ° ou([as T i3 AW BTG 20 M 05 3@y DP_TBTPB AUXCH C N (9630 |WI s DP_TBTPB AUXCH N 7 | AUX- =
L 1Vg§iiv o0 31¢@y—DP_TBTPB AUXCH C P 0. 1UF R 201 oo DP_TBTPB AUXCH P & |aux+ AUXI O |23 DP B AUXCH DDC N o 00
C9615 * 1 C9610 CRITI CAL —— 0. 1F 0631 . |W| AUXI O+_22 DP_B AUXCH DDC P 75 80
4. 7UF —/— 0. 1UF U9610 — 10% 0. 1UF ¥R 501 7 DP_TBTPB DDC DATA 4 |pbC_DAT - " "
100 — 0% 50V La:img TBT: RX_1 Bias Sink
357 50V CD3210A0RGP 2 xR 4 DP_TBTPB DDC CLK 5 |pbc aLk —
or o 2 s Los FO ™ >
0603 603- 1
16 [RSVD RSVD| 15 2 ¢oom}—TBT B CONEI GL BUE 16 |cA DETOUT  CA DET|_1® TBT B CONFIGL RC 7
40 [Ty =TBTBPVURSW EN 5 |EN | SET_V3P3 8 TBTBPWRSW | SET_V3P3 @ s [Ty DP TBTPB M. C P<1> e w s DP_TBTPB M. P<1> 11 |pp+
89 34 DP_TBTPB M. C N<1> ; s DP_TBTPB M. N<l1> 10 |pp- DPMLOH_19 DP B LSX M P<i> 76 89
s [9—1BT B HV EN 11 v EN | SET_S0| 10 TBTBPWRSW | SET_SO g C9603§2UF : |W| el v | sry DPMLO- |20 DP B LSX M. N<1> 76 89
. X5R 0201 3 I LST. )
= TBT: LSX_A P/ P2R ( P/
7 o1 [TEy—=1BT SO EN 17 |so | SET_s3| 9 TBTBPWRSW | SET ;s:TW — o ey T WA S BT BT S e |l orx SX_A_R2P/ (PIN)
GND. T N N P .
A—— 12V See RO610'| |'R9611 'R9612 CRI TI CAL s [—1BT B DP PVRON oP_PD
Hl Nl ml ql 21 al " bel ow 22. 6 22. 6K 36 5 U660 3 DP_TBTPB HPD 12_|HPDOUT HPD|_17 TBT B HPD 76
o w2 3 e Liow 5, T4AUPLTO7 <«
025| |02 2402 . TET B LSRX RO626" e *RO628
TBTE W | SET R < o ola| g A
TBTBPVWRSW | SET SO R o 2333 ?T’ZDW
TBTHV: P15V TBTHV: P15V NE M
201 201
R9613* 'R9614 - 4 by coazio 2 2
22. 6K 22.6K T3P BngleSfault protect:ont S0, 93 only)
1/ 16W 1/ 16W
MF- LF M- LF
202, , 402
For 12V systens: L960
FERR- 120- OHM 3A @605
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON 0. 01UF
X V] 1 2 PP3V3RHV SW TBTBPWR TBTB 1c 1 | | 5
11450338 2 RES. MIL FILM 1/ 16W 17, 8K, 1, 0402, SND, LF R9610, R9613 TBTHV: P1 0503 RN LINE W D=0, 30 A JBTBOON 1 C I} 0 V0 TR
. 1 VOLTAGE=15V M N_NECK_W DTH=0. 20 MV 10% Bt;t hCs)
11450338 2 RES, MIL FI LM 1/ 16W 17, 8K, 1, 0402, S\D, LF R9611, RO614 TBTHV: P12V C9600 R9601 veTAEIe sV () g gy ot 70(
0. 01UF —— . 2 .
10% —T— TBTBCONN 20 RC AP 2 DP Dir TBT Dir 0201 [Zo% 3 L_IBT B ReD C P<0> am e s
Noni nal Mn Max xR 2 ey CIH-0. 38 WM 596 - P s TBT B R2D P<0> | yer oo TBT B R2D C N<O> am » =
I HVSO/ S3  1120mA  1090mA  1170mA (12W ni ni num) "3 1 09601 VOLTAGE=18. 9V 20w - = '+ TBT B R2D N<O> oo
0. 01UF 201 - - XsR 0201
SOVADITRE . & CRITI CAL TBT: TX.0 @ND_vor =TRUE
C9674(Bm‘h| C,s) 402 TBT Dir DP Dir 'R9671
89 34 TBT B _D2R N<O> | [20% ©av 1 so TBT B D2R C P<0> - - 470K
0. 22UF A TET B D2R G NeO> pal - ] 20w
89 34 TBT B D2R P<0> . 9675 L ; 8o - - by T N i i
201
o 11 o “resy] |roes™ a3
NOTE: Pol arity Swapped for Layout! 1K 1K Jo4 C9606
yosnene Y a3 T, DUAL - MDP- K70 5 oL
e 22§ oHPD  F-ANG TH  GNDOG {21 TBTBOONN 7_C 1]]2
2 220 24 } SCONFI GL M._LANEOPG, | 23 ™ N_LINE W DTF-0. 38 WV 11
SI GNAL_MODEL=EMPTY SI GNAL_MODEL=ENMPTY 26 OOCNFI @ M LANEONC 25 M?Eé::ﬂvgrku 20 WM %gff“
678 470K . AANZ 4 28 - >7 (0-18.9V) X5 CERM
0678 . ||: FEE OeND2 Lo 0201
50 31 (Tgy—DB_TBTPB M_C P<3> r 0. 200F 1 20% &av 1 so DP_TBTPB M._P<3> P - 30 OM._LANE3P M._LANE1PG, 29 - - DP B LSX M _P<1> 76 89
o0 3 (y—DP_TBTPB M. C N<3> 2 JeR 0201 s DP_TBTPB M. N<3> PR - 32 § SML_LANESN ~ M__LANEING |31 - - DP B LSX M. N<1> 76 89
‘M—" . ; R 34 33
20% 6.3V TBT: Termi nated I 7 470K OGND4 G\D3 TBT: LSX P/ P2R (P
0. 22UF eR 0201 R9679 NN A——ow 36 § SAUX_CHP M._LANE2P | 35 | LSX R (PN
oo 38 | SAUX_CHN M__LANE2NG | 37
40§ 5DP_PWR  pogr g RETURNG. [ 39 NOTE: Pol arity Swapped for Layout!
= SHLD GND_VQ D=TRUE
CRITI CAL J (Both C's)
GND_VOl D=TRUE 3 g b £9672 oy 5 L_TBT B ReD C N<1> 34 89
(Both C's) o0 5 (Both D's) 0.220F | 138 &% <M
9676 NTE G\D_val D=TRUE 2 2 “Gup_val D=TRUE D9698 N « o - - g0 TBT B R2D P<1> 9673 L TBT B RPD C P<1> ) 2 5
o 24 TBT B D2R N<1> 20% 6.V L ss TBT B D2R C P<1> BAROO- 02LRH 727 Lee TBT B D2R1_AUXDDC P A . Pl so TBT B R2D N<1> 1
s 02200 1138 oy = i hy
80 34 TBT B D2R P<1> . 9677 L ; 80 TBT B D2R C N<1> D9699 . 4 s TBT B D2R1 AUXDDC N - 514- 0824 = T8 TX 1
‘—'. == >|—l75u=-2#
T | R BARGO- 02L
NOTE: Pol arity Swapped for Layout! le"gggcg'-
650NH- 5% 0. 430MA- 0. 520HM
0 76 _DP_B AUXCH DDC P 2 . G\D_VO D=TRUE -—
89 76 _DP_B AUXCH DDC N 0603 -
SI GNAL_MODEL=EMPTY —
CRI Tl CAL 470k R's for ESD protection
Cgﬁgpg l_ Cé)&gg L9699 on AC- coupl ed signals.
SORE —— e 650NH- 5% 0. 430MA- 0. 520HM L
SOV Sov
CERM 2 2 CERM 2 1
402 402 0603 GND_VO D=TRUE
SI GNAL_MODEL=EMPTY
v» 1BIB HPD ' SYNC VAGTER=D/ NLE SYNC DATE=01/ 107 201
76 _IBT B CONFI GL RC DP Source nust pull i 'H
Cog02 ¢ down HPD i nput i th Thunder bol t Connect or
. TBT B CONFIG2 RC " 0. 01LF
* 10% greater than or equal ORI NUVBER
e 2 051-9179
N N . xR e to 100K (DPv1.1a). Appl e | nc -
R9652 R9651 9694 1 09695 R9641 ® . v 6 0.0
iMm iM 100K
5% 5% 5% = Si nk HPD range: . .
v oW o High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
Low 0 - 0.8V BEHERTI ALY U e 1 o e
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 96 OF 113
< 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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RITI CAL ISS? o} PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COMMVENTS:
POWERDI 5- TQ277A
33UH ZO%L:?O?A(-)(?. 03510HM 1 13850745 13850743 BLC_CAP | BLC Quput Cap BKLT_BOOST 4+ o0
50 77 PP12V_S0_BKLT_PWR N m 5 % BKLT PHASE 3
761GZ- | HLP4040DZ11- SM =
NOSTUFF IZ 2 CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL
1 C9700(1 C9701 (1 C9702(1 C9703 [ C9704 |1 C9705 (1 C9706 (1 C9707 1C9708 |1 C9709 (1 C9710 (tC9711 |1C9712 (1(C9713 ([1C9714 1C9715 (1 C9716 (1 C9717 |1 C9718 |t C9719 |t C9797 1C9790
—— T0UF—— 10UF - TOUF - 10UF ——0. 1UF——- 0. 1UF——0. 1UF——0. 1UF PDS5100H 2.2UF ——2 2UF ——2 2UF ——22UF ——220F ——220F ——220F ——220F ——22UF ——2 20F ——2 2UF ——2 20F ——22UF ——2 2UF
300 380 3800 300 8y 38y 8y 80 188 188 183 183 183 183 183 183 183 183 188 183 188 183
2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R 2 X7R.CERM |2 X7R.CERM [2 X7R-CERM |2 X7R.CERM [2 X7R-CERM |2 X7R.CERM [2 X7R-CERM 2 7R CERM |2 X7R.CERM |2 X7R.CERM |2 X7R-CERM [2 X7R.CERM [2 X7R.CERM 2 X7R. CERM
805 805 805 805 402 402 402 02 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206 1206
PGN\ND BKLT +; o D
D NOSTURF [__PGND BKLT
PART NUMBER | ALTERNATE FOR| BOM CPTI ON REF DES | COWENTS: 'R9709
PART NUVBER 4.7 PP3V. BKLT_VDDI
7 PWR 7 6 7 =PP3V3_S0_BKLT_VDDI O
w7 PRI2V. BRLT w7 PEL2V, Bl = 15251592 15251591 L9700 BLC Switch | nduct or STaw 0 77 BKLT_BOOST, o
Moos" CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 C9751|t C9752 1 C9753 |t C9754 37150648 37150694 09700 BLC Switch Di ode 2 1 CO740 (1 CO741 |1 CO742 |1 CO743 |1 CO744 [» CO745 UF|
1UF 1UF TUF TUF T000PF —— T000PF—L- T000PF—— T000PF—— I000PI TO00PF 'RO761
25V 25V 25V 25V 10% T 10% -1 10% T 10% T 10% 10% DEVELOPMENT
2 2 2 2 90| BKLT_SNUBBER 188 108 188 108 188 108
5oR %R 55R 3R 2 X7R: CERM 2 X7R-CERM |2 X7R-CERM |2 X7R.CERM |2 X7R-CERM |2 X7R. CERM ew J9710
PGND_BKLT -, o PGND_BKLT alels . O . R 0608 0603 O%END BKLT NE: UF 50293- 00471- HO1
l l — X702 ¢ 77 90 5402 M ST- SM
D\ CRI Tl CAL SM =
%9Z904 = Q9T700 wBKLT_EB_XW2 £ 1 %¥BKLT BOOST R9760 s =PP12V_SO_BKLT Lo
= -» PP12V_SO_BILT _PVR 1 AAA2 —PPI2YV SO BKLT PURR =« oKl T GATE R ,'f} LRESRASERE 11 (8T 10 LCD BKLT PVWM 14 Q4 2 LCD BKLT PWM R[ s 8
«mp=SMBDP BLC SO ROTAD L An i 7 E:zgxssgoBg:iTRvm oOR = T B |re72a 19721 it v BN ™ ]
« op-=SMB P BLG SDA  ROTHL .o An g-tesmee | 77 ro707  |°|* 2 G LB — 100FF L3682 L §3682 o <
d - A0, .| BKLT_SWR 5% 100v — 5% —_ 5%
AAAY: 1w 2 G CER 100V 100V
0 1 536 MESLF 0603 200G CER 200G CERM
w0 mm=12C BKLT_SCL R9700, 2 BKLT_SCL o R9706 6w . 2 5803 5853
7075 VY Trrew T N 0 505 R9708 109720 1C9722
p =1 2C BKLT_SDA R9701 , 2 BKLT_SDA.; o ® o 1/ 8% NOSTUFE 9,05 —L T00PF —L_100PF t 9724
[mmog 2054V NV /T w T e—— = M- LF 1 72 1% w0¢ BKLT FB R — 5% —— 5% —/— 100PF
VDD O VLDO VIN 555 C9726 w 2obv 2obv —
? = 1g00eF it o o 2 ey
XWD703 w9700 5 3%Y 1 0603
D BKLT il Le &5 FRM Xvgrol R9710 | 4, BKLT I SEN1 | o BKLT_BOOST
wr LOND BKLT 2 71 o 1%
~BKLT_SH 7 6 BKLT TE 7 bad B CRITICAL| CRITICAL CRITICAL CRITICAL| CRITI CAL CRI T| CAL
oa LT _SHITDOM 7 50 8 @ 8w A o | BKLT SWN 2 57, 1% PGND BIQT eiw o 7 BKLT_| SEN2 19791 |+ C9792 |1 €793 | C9794 |+ 9795 | C9796
sm BKLT ISET 3 |jser ~ |SENSE Z2xBKLT SWP z ZogF T 28 T 2o8F T R8P T ZaF 2ok
C w7 PGND BKLT 2 5731 = FBl 210BKLT_FB _i %:337':60 o077 BKLT | SEN3 | —F %;%ZCERM 2 %;%ZCERM 2 %;%ZCERM 2 %;%ZCERM 2 %;%ZCERM—IZ %%%ZCERM C
20 .3
XV\BSJOS wBKLT _FLT FI LTER ouril 12 BKLT 1 SENL . . 2 1% ermn v » BKLT | SENA o PAAND _BKLT 77 s
077 DGND BKLT 2 ! b BKLT_VSYNC R19 13 BKLT | SEN2 ot o
77 BKLT_VSYNC R19 lysync our2 77 %0 330K v »» BKLT_| SENS
L w7 BKLT SCL10 IscLk outs| 14 BKLT ISEN3 4 i
— 4
w7 BKLT SDA1L Ispa outal 16 BKLT_ | SEN4A il w » PGND BKLT : w7 BKLT | SENG |
., LCD BKLT Pwv R9702 1,\/sz NOSTUFF . LVDS BKLT PWM RC 2 |pwu outs| 17 _BKLT_ | SEN5 ¥
3 202 5% T T6W VF-LF OM T_TABLE
7 oy BKLT EN 4 |en I oute| 18 BKLT ISEN6 -7 o
[a] PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COWENTS: PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON
ST aE 1 'R9723 'R9705 8 crTica BARF TR
o728 10K 12. 4K u - i 35353665 1 | ic Lpsss1, LED BKLT CTRLR LLP24, 8O u9700 CRI TI CAL
33PF —— 100 1% % o8 37651054 37651022 @700 BLC Switch FET
sV S it i % dd o ]
ceRm 402 ,402 2 %6 6 TR
o0 77 DGND_BKLT o wlo| v v
— N
0 7 BKLT_SW N w| GND BKLT R9715,, 0 PGND BKLT 4 o
o0 77 LGND_BKLT oz i
%Tﬁil = CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRI Tl CAL
K S| asR0bricks S| asRobyiaks S| asR0buricks o| asR0bvei cks S| asR0byrics S| asRobyiicks
'R9703 ew Ysop o BKLT | SEN1_R Ysop o BKLT | SEN2_R Ysop o BKLT | SEN3_R Ysob A BKLT | SENd_ R Ysop o BKLT | SENS_R Ysop B BKLT | SEN6_R; o
270K 402, > > 2 2 2 2
5%
o w0 n.DGND_BKLT | s | s | s | s | s s
2402 w 7 PP12Y_SO_BKLT_PWR 3 5 3 5 3 5 3 5 3 5 3 5
1 1 1 1 1 1
B BKLT_FLT_RC| w0 BKLT_| SEN1 4 w7 BKLT | SEN2 4 w0 BKLT_| SEN3 4 w0 BKLT_| SEN4 4 w0 BKLT_| SEN5 4 w7 BKLT_| SEN6 4 B
1.C9729 1 .C9730
—— 4700PF == ifé’agp':
2 %M 2 §0E\2I4M PART NUMBER | ALTERNATE ECR| BOM CPTI OV REF DES | COMVENTS:
DGND_BKLT +; 60 EB9700 376S1071 37651073 ALL Short Protection FET PART NUMVBER ék%mmut&am BOM CPTI ON REF DES | COMMENTS:
400- OHMF EM
w1 BKLT | SEN6 R 1 m 2 37650845 37651067 Q702 BLC I nrush FET
Fi 01
400- OHMF EM T7IC6L2
BKLT ISENS R 1 2 39700 29700 FB9708 66817
%0 77
FBY702 504050- 1091 553,:7.(3)9\/ %930152 FERR- 600- OHW 3A 6 i
400- OHVF EM ﬁ'RT:' M s =PP12V_SO BKLT 1 25PP12V_BKLT SNS 1x NA22 PP12V BKLT FUSED 1 w2 PPL2V_SO_BKLT FILT PP12V_SO_BKLT PWR 7 o
wnBKLT ISENMA R 1YY Y )2 ~ 0603 1} i 10 i %m m
FEY703 o (2 o771 | E g éy )
400- CHVF EM »LED_RETURN 6 2[5 19771 |'R9721 S
«LED RETURN 5 3 —=0. 1UF 301K 1 737
e 11Lgl|;ﬂ 0. it 1 2 »LED RETURN 4 4 8 2 %‘2 i’%lﬁ‘é" ¥ f— S:.QOO?UF
ik 2 cERY 2 ek 2 FEY704 ©BKLT BOOST 1 5| F 100 2402 18y
603-1 402 202 o077 BKLT_BOOST | 400- OHVF EM BKLT BOOST 2 P 0 2 CERm
DGN\ND BKLT +; o g0 o 147K 402
y y LYY Y e «LED RETURN 3 15 BKLT EN L 1 2 BKLT_EN DI V
EBY705 wLED RETURN 2 8l 5
400- OHVF EM 0L ED RETURN 1 o 'RO722
A P73l SO =to 9 A
o =W,v{,\,z_l o BRLT | SENS R . PGND BKLT © NN o=y S DRSO T 0T
5% 20 71 PP3V. BKLT_VDDI O R FEY706 12 yESLF N ; ;
1 B 3V3_S0 o 400- LA oM —=0O 21402 LCD Backlight Driver (LP8545)
corass| coras:| cozses o v BLT_LSERZ R - " + BKLT_SHUTDOM
10F - 0.01UF —L-06. 1UF - FBY707 = = d} Appl e I nc. bt
%\22 céék’;ﬂz is‘é:? 400- OHMF EM ® 16. 0.0
603°1 705 202 wBKLT ISENL R (Y Y Y L2 NOTI CE OF PROPRI ETARY PROPERTY:
DGN\ND _BKLT +; 4 SM1
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 97 OF 113
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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K70 Board Specific Physica

and Spaci ng Constraints

BOARD LAYERS

BOARD AREAS

A

QEREPER

TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7, BOTTOM

NO_TYPE, BGA

Y 16.2

General Physical Rule Definitions
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
DEFAULT * Y 0.1 MM =50_OHM_SE 10 w 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 10 wM =DEFAULT :UEFAULT
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
34_OHM SE * Y 0.215 MM 0.085 MM =STANDARD =STANDARD =STANDARD
34_OHM SE TOP, BOTTOM Y 0.215 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ACLONBOUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
39_OHM SE . Y 0.170 MV 0.085 MV =STANDARD =STANDARD =STANDARD
39_OHM SE | TOP, BOTTOM Y 0.170 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
42_OHM SE * Y 0.145 MM 0.085 MM =STANDARD =STANDARD =STANDARD
42_OHM SE | ToP, BOTTOM Y 0.145 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
45_OHM SE * Y 0.138 MM 0.085 MM =STANDARD =STANDARD =STANDARD
45_OHM SE | ToP, BOTTOM Y 0.138 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE * Y 0.110 MM 0.085 MM =STANDARD =STANDARD =STANDARD
50_OHM_SE TOP, BOTTOM Y 0.110 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM_SE * M 0.085 MM 0.085 MM =STANDARD =STANDARD =STANDARD
55_OHM SE | TOP, BOTTOM M 0.085 MM 0.085 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
68_OHM DI FF * Y 0.180 MM 0.085 MM =STANDARD 0.140 W 0.1 MW
68_OHM DI FF TOP, BOTTOM Y 0.180 MM 0.085 MM =STANDARD 0.140 W 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * M 0.135 MM 0.085 MM =STANDARD 0.160 MM 0.1 M
80_OHM DI FF TOP, BOTTOM Y 0.135 W 0.085 MM =STANDARD 0.160 WM 0.1 MV|‘
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * M 0.125 MM 0.085 MM =STANDARD 0.190 MM 0.1 WM
85_OHM DI FF TOP, BOTTOM Y 0.125 W™ 0.085 MM =STANDARD 0.190 w 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * Y 0.111 MM 0.085 MM =STANDARD 0.200 MM 0.1 MW
90_OHM DI FF TOP, BOTTOM Y 0.111 MM 0.085 MM =STANDARD 0.200 w 0.1 NN|‘
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * Y 0.089 MM 0.085 MM =STANDARD 0.220 wW 0.1 WM
100_OHM DI FF | TOP, BOTTOM Y 0.089 MM 0.085 MM =STANDARD 0.220 wW 0.1 NN|>

CGeneral Spacing Definitions
Def aul t
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
DEFAULT * 0.1 M 2
STANDARD * =DEFAULT 2
Fi xed and Dielectric
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
1: 1_SPACI NG * 0.1 MV 2
1X_DI ELECTRI C * 0.076 MM 2
1X_Di ELECTRI C | TOP, BOTTOM 0.071 MM 2
BGA
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
BGA_P1MM * =STANDARD 2
Power and Cormmon
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
G\D * =STANDARD 2
GND_P2MM * =2: 1_SPACI NG 1000
PVR_P2MM * =2: 1_SPACI NG 1100

BGA Area Constraints

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

*

*

BGA

BGA PIMM

Board Stack-up

Fi ni shed board thickness:

Top

2

Bt m

Si gnal
Prepreg
Pl ane
Prepreg
Si gnal
Prepreg
Pl ane
Core

Pl ane
Prepreg
Si gnal
Prepreg
Pl ane
Prepreg
Si gnal

0
0
1
0
(o]
0
1
0.
1
0
(o]
0
1
0
0

1.58 nm

.5 0z (Cu plated)
. 071 mm

oz

. 076 mm

.5 oz

. 435 mm

oz

127 mm

oz

. 435 mm

.5 oz

. 076 mm

oz

. 071 mm

.5 0z (Cu plated)
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DDR3

DDR3- speci fi ¢ Physical Rules
PHYSI CAL_RULE_SET LAYER GIQL%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’GA;Z"
DDR_34S * =34_OHM SE|  =34_OHM SE =34_OHM SE =34_OHM SE =STANDARD =STANDARD
DDR_39S * =39_OHM SE =39_OHM SE =39_OHM SE =39_OHM SE =STANDARD =STANDARD
DDR_42S * =42_OHM SE|  =42_OHM SE =42_OHM SE =42_OHM SE =STANDARD =STANDARD
== ni mum di f ing i i
DDR_42S_D * =42_OHM SE|  =42_OHM SE =42_OHM SE =42_OHM SE 0.1016 MV 0.1016 M _ ram o g, e 27;17;"8'
DDR_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM SE =STANDARD =STANDARD
DDR_68D * 68_OHM DI FF  =68_OHM DI FF =68_OHM DI FF =68_OHM DI FF =68_OHM DI FF =68_OHM DI FF
PHYSI CAL_RULE_SET LAYER GIQL%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’GA;:"
POWER_DDR_P4MV * Y 0.400 MM 0.100 MM 3.0 W\ =STANDARD =STANDARD
Physi cal Net Type to Rule Map DDR3 Power - speci fi ¢ Spacing Definitions
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PONER_DDR * POWER_DDR_P4MV PONER_DDR * =2: 1_SPACI NG 2
DDR_CLK_PHY * DDR 68D
DDR_CTRL_PHY * DDR 39S
DDR_CVD_PHY * DDR_34S
DDR_DQ_PHY * DDR 425
DDR_DQS_PHY * DDR 42S D
DDR3- speci fic Spacing Definitions _ Mai n Segnment M n Spacing Rules (mils) (Maho Bay PDG, Intel Doc# 473718)
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr i Tabl e Trace Desi an I'so Desi an Corment s
DDR_CLK_I SO * =5: 1_SPACI NG ? 3-2 4 (diff) 15 19. 69 CLK trace spacing controlled by =68_OHM DI FF
DDR_CTRL_I SO * =3.5: 1_SPACI NG 2 | 33 8 9.84 12 13.78
DDR_CTRL2CTRL * =2.5:1_SPACI NG 2
DDR_CMD_I SO * =3.5: 1_SPACI NG 2 | 34 6 7.87 12 13.78
DDR_CVD2CVD * =2: 1_SPACI NG 2
DDR_DATA_| SO * =3: 1_SPACI NG 2 3-5 8.5 7.87 12 11.81 DQ or DQS to other signals not in the sane bytelane (but not ch)
DDR_DQ2DQ * =2: 1_SPACI NG 900 DQ to DQin the sane bytel ane of the same channel
DDR_DQ2DQS * =3: 1_SPACI NG 2 10 11.81 DQto DQ5 in the sane bytel ane of the same channel
DDR_BL2BL * =3: 1_SPACI NG 2 12 11.81 DQ or DS in different bytelanes of the same channel
DDR_CH2CH * =6. 5: 1_SPACI NG 2 25 25. 59 DQ or DGS in different channels
- 25.59 DDR3 to any other signal not DDR3
Constraints
Cl ocks: CK[3:0], CK#[3:0] Data: DQS[7:0], DQS#[7:0], DJ 63:0]
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
DDR_CLK * * DDR_CLK_I SO DDR_A_DQ BYTE* * * DDR_DATA_I SO
DDR_A_DQS* * * DDR_DATA_I SO |
Control: CS#[3:0], CKE[3:0], ODT[3:0] - DOR_B_DQ BYTE" N N DDR_DATA 1 SO
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI l\GﬁRUL»Ei‘SEf» DR _B_DGS* N N DDR_DAT, A_’I' =8
DBR _CTR - - DER CTRL_1 SO DDR_*_DQ BYTE* =SAME * DDR_DQ@DQ | See Note (3)
DDR_CTRL DDR_CTRL * DDR_CTRL2CTRL DOR_A DO BYTE oOR_A_ DS N DOR D@ | see Note (1)
Command: MA[15:0], RAS#, CAS#, WE# BS[2: 0] DDR_A_DQ BYTE* | DDR_A_DQ BYTE* * DDR_BL2:BI;: See Note (3)
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET DOR B _DQ BYTE DOR B DS . DDR_D@D@ _ See Note (1)
oR O " N ooR OV S0 DDR_B_DQ BYTE* | DDR_B_DQ BYTE* * DDR_BL2BL
OR_OVD OR_ VD - DOR_ VD2 DDR_A_* DDR_B_* * DDR_CH2CH See Note (2)
Note (1):

Deliberately set DQto DQS spacing to 3:1 to avoid addi ng

conplexity to contraints,
channel

one rul e per

Note (2):
Intel
and via to pad t

20 mA per trace with edge rates in the 100s of ps.
coupl ing nechanismis capacitive.
nmore current (inductive
). These rules are far
the spacing nust be applied to the net.

for power nets,
coupl i ng however

To neet these rules,

Note (3):
I'n order
out over
the small

DDR_DQ@2DQ nust have a wei ght

suggests 25 mil

even t

(0.65 mm)

o two different

whi ch draw far

hough it can be less. Only

is needed by trading off a little space.

spacing for via to channel,
channel s. DDR3 draws about

The main
A 0.65 nmm spacing is used

too conservative.

for the constraints DDR *_DQ BYTE* to =SAME to wi n
DDR _{ A, B} _DQ BYTE* to DDR {A, B} _DQ BYTE*
intra-bytel ane spacing is used,
greater

so that
the spacing rule
t han DDR_BL2BL.

DDR3
El ectrical Contraint Set Physi cal Spaci ng
Channel A
[ DDR A QKO DDR QL K_PHY DDR QLK. MEM A CLK P<1..0>
[mic DDR A QKO DDR QI K_PHY DDR QLK. MEM A CLK N<1..0>
DDR A QLK1 DDR QL K_PHY DDR QLK. MEM A CLK P<3.. 2>
= DDR A O K1 DDR QI K_PHY DDR QLK. MEM A CLK N<3..2>
[imr:ioS DDR A CTRIQ DDR_CTRI_PHY DR CTRI MEM A CKE<1..0>
[ DDR A CTRIQ DDR_CTRI_PHY DDR _CIR! MEM A CS L<1..0>
DDR A CTRIQ DDR_CTRI_PHY DR CTRI MEM A ODT<1..0>
= DDR A CTRI1 DDR_CTRI_PHY DR CTRI MEM A CKE<3..2>
DDR A CTRI1 DDR_CTRI_PHY DDR _CIR! MEM A CS L<3..2>
DDR A CTRI1 DDR_CTRI_PHY DR CTRI MEM A QODT<3..2>
[meze ¥ DDR DDR_CD_PHY DDR_CVD MEM A A<15..0>
[y DDR A CMD DDR_CD_PHY DDR_CVD MEM A BA<2..0>
DDR_A_CVD DDR_CD_PHY DDR_CD MEM A RAS L
(e DDR_A_CVD DDR_CD_PHY DDR_CMD MEM A CAS L
[meenY DDR A_CMD DDR_CD_PHY DDR_CD MEM A VE L

DDR_A_DQ BYTEQ DDR_DQ PHY DDR_A_DQ BYTEQ MEM A DQ<7..0>
=
DDR A_DQ BYTE1 DDR_DQ PHY DDR_A_DQ BYTE1 MEM A DQO<15. . 8>
> DDR A_DQ BYTE2 DDR_DQ PHY DDR_A_DQ BYTE2 MEM A DQ<23..16>
= DDR A_DQ BYTER DDR_DQ PHY DDR A _DQ BYTE3 MEM A DO<31..24>
DDR A_DQ BYTE4 DDR_DQ PHY DDR A _DQ BYTEA4 MEM A DQ<39. . 32>
= DDR_A_DQ BYTES DDR_DQ PHY. DDR A_DQ BYTES MEM A DQ<47. . 40>
= DDR_A_DQ BYTE6 DDR_DQ PHY. DDR_A_DQ BYTE6 MEM A _DQ<55. . 48>
(s DDR _A_DQ BYTE: DDR_DQ PHY DDR_A_DQ BYTE MEM A DQ<63. . 56>
= DDR_A_DQSO DDR_DQS_PHY DDR A _DQSO MEM A DQS P<0>
[msenY DDR_A_DQSO DDR_DQS_PHY DDR A _DQSO MEM A DQS N<O>
DDR_A_DQS1 DDR_DQS_PHY DDR_A_DQS1 MEM A DQS P<1>
(s DDR_A_DQS1 DDR_DQS_PHY DDR_A_DQS1 MEM A DQS N<1>
[y DDR _A_DQS2 DDR_DQS_PHY DDR_A_DQS2 MEM A DQS P<2>
[ DDR _A_DQS2 DDR_DQS_PHY DDR_A_DQS2 MEM A DQS N<2>
(e DDR A DQS3 DDR_DQS_PHY DDR A _DQS3 MEM A DQS P<3>
DDR A DQS3 DDR_DQS_PHY DDR A _DQS3 MEM A DQS N<3>
[m2>S DDR A _DQS4 DDR_DQS_PHY DDR A _DQSA. MEM A DQS P<4>
= DDR A DQSA DDR_DQS_PHY DDR A _DQS4 MEM A DQS N<4>
DDR A _DQSS5 DDR_DQS_PHY DDR A _DQSS5 MEM A_DQS_P<5>
= DDR A_DQSS DDR_DQS_PHY DDR A _DQSS5 MEM A DQS N<5>
> DDR _A_DOSE DDR_DQS_PHY DDR A _DXS6 MEM A DQS P<6>
[ DDR A_DOSE DDR_DQS_PHY DDR A _DXS6 MEM A DQS N<6>
D DDR_A_DQS] DDR_DQS_PHY DDR_A_DOS] MEM A DQS P<7>
[0S DDR_A_DOS) DDR_DQS_PHY DDR_A_DOS] MEM A DOS N<7>
Channel B
= DDR B QKO DDR_ClK_PHY DDR CLK MEM B CLK P<1..0>
D DDR B QKO DDR_C1 K_PHY DDR CLK MEM B CLK N<1..0>
= DR B O K1 DDR QL K_PHY DDR QLK MEM B CLK P<3..2>
DR B O K1 DDR QL K_PHY DDR QLK MEM B _CLK N<3. . 2>
= DDR B CTRIQ DDR_CTRI_PHY DDR _CIR! MEM B_CKE<1..0>
[ma153 DDR B CTRIQ DDR_CTRI_PHY DDR _CIR! MEM B CS L<1..0>
[ma1o3 DDR B CTRIQ DDR_CTRI_PHY DR CTRI MEM B ODT<1..0>
= DDR B CTRI1 DDR_CTRI_PHY DR CTRI MEM B CKE<3..2>
= DDR B CTRI1 DDR_CTRI_PHY DDR _CIR! MEM B CS L<3..2>
DDR B CTRI1 DDR_CTRI_PHY DR CTRI MEM B ODT<3..2>
D DDR B_CMD DDR_CVD_PHY DDR_CND MEM B A<15..0>
[mae: DDR_B_CVD DDR_CVD_PHY DDR_CVD MEM B BA<2..0>
[y DDR B_CMD DDR_CD_PHY DDR_CD MEM B RAS L
> DDR_B_CVD DDR_CD_PHY DDR_CMD MEM B_CAS L
= DDR_B_CVD DDR_CVD_PHY DDR_CVD MEM B VEE L
= DDR_B_DQ BYTEQ DDR_DQ PHY. DDR B_DQ BYTEQ MEM B DQ<7..0>
> DDR B_DQ BYTE1 DDR_DQ PHY DDR_B_DQ BYTE1 MEM B DQ<15. . 8>
= DDR B_DQ BYTE2 DDR_DQ PHY DDR B _DQ BYTE2 MEM B DQ<23. . 16>
= DDR B_DQ BYTER DDR_DQ PHY DDR B _DQ BYTE3 MEM B DO<31. . 24>
= DDR B_DQ BYTE4 DDR_DQ PHY DDR B _DQ BYTEA4 MEM B DQ<39. . 32>
= DDR B _DQ BYTES DDR_DQ PHY. DDR B_DQ BYTES MEM B DQ<47. . 40>
> DDR B_DQ BYTEG DDR_DQ PHY DDR B _DQ BYTE6 MEM B DQ<55. . 48>
= DDR_B_DQ BYTE: DDR_DQ PHY DDR_B_DQ BYTE: MEM B _DQ<63. . 56>
= DDR B_DQSO DDR_DQS_PHY DDR B_DOQSO MEM B_DQS_P<0>
= DDR _B_DQSO DDR_DQS_PHY DDR_B_DQSO MEM B DQS N<O>
(merY DDR B DOS1 DDR_DQS_PHY DDR B _DAS1 MEM B DQS P<1>
0D DDR B DOS1 DDR_DQS_PHY DDR B_DOS1 MEM B DQS N<1>
= DDR B_DQS2 DDR_DQS_PHY DOR_B_DQS2 MEM B DQS P<2>
== DDR B_DQS2 DDR_DQS_PHY DR B_DQS2 MEM B DQS N<2>
= DDR B_DOS3 DDR_DQS_PHY DDR B_DQS3 MEM B DQS P<3>
= DDR B_DOS3 DDR_DQS_PHY DDR B _DQS3 MEM B DQS N<3>
= DDR B _DQS4 DDR_DQS_PHY DDR B_DOQS4 MEM B DQS P<4>
= DDR B_DQS4 DDR_DQS_PHY DDR B _DQS4. MEM B DQS N<4>
{20 DDR B_DQSS5 DDR_DQS_PHY DDR B_DOSS MEM B DQS P<5>
= DDR B_DQSS5 DDR_DQS_PHY DDR B_DQSS5 MEM B_DQS_N<5>
= DDR B_DOSE DDR_DQS_PHY DDR B _DQSH MEM B DQS P<6>
[zl DDR B_DOSE DDR_DQS_PHY DDR B _DQS6 MEM B DQS N<6>
[ozrS DDR B_DOS) DDR_DQS_PHY DDR B_DOS) MEM B DQS P<7>
= DDR B_DOS) DDR_DQS_PHY DDR B_DOS) MEM B DQS N<7>
Reset

M RESET L

= DDR_50: VEI S|

28

29 30
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PCl Express/ DM PCl e (CPU)
PCl e- speci fic Physical Rules
— El ectrical Contraint Set Physi cal Spaci ng
PHYSI CAL_RULE_SET LAYER AFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 16 Graphi
bl X aphi cs
PCl E_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [izce PCIE_GEN3 R2D PCl E3_PHY. PEG R2D PEG R2D P<15>
PCI E_80D * 80_OHM DI FF  =80_OHM DI FF =80_OHM_ DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF [CED—BOEGENaR2D B0 E3_BHY EEGE2D PEG R2D N<15»
| (n — L — = — - = PCl E3_PHY. PEG R2D PEG R2D C P<15>
PCl E_85D * 85_OHM DI FiF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_0OHM DI FF =85_OHM DI FF = PCIE3_PHY PEG R2D PEG R2D C N<15>
PCI E_90D * 90_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [D—BOEGENS_ 2R B0 E3_BHY EEGLI2R PEG D2R P<15>
— L — e - = - - [T POLEGENa_ 2R PCI E3_PHY PEG PR PEG D2R N<15>
PCI E_COWP * Y 0.305 wW 0.105 wW =STANDARD =STANDARD =STANDARD = PClE3_PHY PEG 2R PEG D2R C P<15>
[z PCl E3_PHY PEG 2R PEG D2R C N<15>
a7 PO E_GEN3_R2D PCl E3_PHY PEG R2D PEG R2D P<14>
Physi cal Net Type to Rule Map PCIE_GEN3_R2D PClE3_PHY PEG R2D PEG R2D N<14>
— > PClE3_PHY PEG R2D PEG R2D C P<14>
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET [ PEG RO PEG R2D C N<14>
PCl E3_PHY * PCI E_80D PCle and DM Conpensation Rules (nils) [ED—PaEcaa ok BCLES_BHY PEGI2R PEC 2R P<ld>
K PO E PrY " - > PCIE_GEN3_[PR PCl E3_PHY PEG 2R PEG D2R N<14>
— — PCI E_90D Tabl e I mp Desi gn I'so Desi gn Conmrent s PCl E3_PHY PEG PR PEG D2R C P<14>
COVP_PCI E_PHY * PCIE_COW 4-5 50 50 15 15.75 PCle. |npedance inferred from Table 4-7. [rir PCIE3_PHY PEG 2R PEG D2R C N<14>
4-7 50 50 8 15. 75 DM . Nunbe based I | -up.
rs on_I ngblgst agh- £ > PCIE_GENR_R2D RVSD PCl E3_PHY. PEG R2D PEG R2D P<13>
PCIE_GENZ_R2D RVSD PCl E3_PHY. PEG R2D PEG R2D N<13>
_ PP P P PClE3_PHY PEG R2D PEG R2D C P<13>
PCl e-speci fic Spacing Definitions = oL 3 pry PEG R2D PEG R2D C N<13>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT 75 POLE_GENG_ 2R PCl E3_PHY. PEG PR PEG D2R P<13>
" P = PCLE_GENS_ 2R PCl F3_PHY PEG PR PEG D2R N<13>
CLK_PAE_I SO =5: 1_SPACI NG ‘ = PCl E3_PHY PEG PR PEG D2R C P<13>
COw_PCI E_I SO * =4: 1_SPACI NG ? PCIE3_PHY PEG PR PEG D2R C N<13>
PCIE_GEN3_R2D PClE3_PHY PEG R2D PEG R2D P<12>
[ PCIE_GEN3_R2D PClE3_PHY PEG R2D PEG R2D N<12>
R R = PCI F3_PHY PEG R2D PEG R2D C P<12>
Spaci ng Constraints POl E3_PHY PEG R2D. PEG R2D C N<12>
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [—Lalatn wk PCIE3_PHY PEG 2R PEG D2R P<12>
" " = [ i PCLE_GENS 2R PCIE3_PHY PEG PR PEG D2R N<12>
CLK_PA E CLK PAE_I SO PCl E3_PHY PEG 2R PEG D2R C P<12>
CovP_PCI E * * cowp_PCl E_ISO (e PCl E3_PHY PEG 2R PEG D2R C N<12>
PEG_R2D PEG_R2D * PEG SAME DIR SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT | [ —BOLEGEN_R2D QL E3_PHY BEG 2D PEG ReD P<1l>
s " — — (x2S PCLE_GENS_R2D PCIE3_PHY PEG R2D PEG R2D N<11>
G_D2R PEG_D2R PEG_SAME_DI R PEG_SAME_DI R | TOP, BOTTOM =5X_DI ELECTRI C ? e PCLEA PHY PEG R0 PEG R2D C P<11>
PEG D2R PEG_R2D * PEG ALT_DI R PEG_SAME_DI R * =3. 5X_DI ELECTRI C 2 (o3 BCIE3_PHY PEG_R2D PEG R2D C N<il>
" " — = T PCLE_GEN3_ 2R RVSD PClE3_PHY PEG PR PEG D2R P<11>
* —
PEG_D2R PEG_I SO PEG ALT_DI R =7X_DI ELECTRI C ? D PCLE GENG. PR RVSD. POl E3 PHY PEG PR PEG D2R N<11>
PEG_R2D * * PEG_| SO PEG_| SO E =4: 1_SPACI NG 2 v SOLES 2y PG 1212 PEG DPR C P<ll>
(v PClLE3_PHY PEG 2R PEG D2R C N<11>
. X D PCLE_GENZ_R2D PCl E3_PHY PEG R2D PEG R2D P<10>
PEG M n Spacing Rules (mls) (Maho Bay PDG |Intel Doc# 473718) [ —BOE cENa RoD PClE3_PHY PEG R2D PEG R2D N<10>
Section Inp Desi gn I'so Desi gn Comment s =D BOLES_BHY EG.R2D PEG RoD C P10
4.2.1 80 80 16 15. 75 PCle Gen3. Allow |looser spacing for sane direction on stripline per Anil = BOLES_BHY EEGE2D RGP C N
[isc PCIE_GEN3_ 2R PClE3_PHY PEG 2R PEG D2R P<10>
PCIE_GEN3_ 2R PClE3_PHY PEG 2R PEG D2R N<10>
[0 PClE3_PHY PEG 2R PEG D2R C P<10>
D PCl E3_PHY PEG 2R PEG D2R C N<10>
= PCLE_GEN3_R2D RVSD PClE3_PHY PEG R2D PEG R2D P<9>
PCLE_GEN3_R2D RVSD PClE3_PHY PEG R2D PEG R2D N<9>
= PCl E3_PHY PEG R2D PEG R2D C P<9>
PCl E3_PHY PEG R2D PEG R2D C N<9>
= PCLE_GEN3_ 2R RVSD PClE3_PHY PEG PR PEG D2R P<9>
= PCLE_GEN3_ 2R RVSD PClE3_PHY PEG PR PEG D2R N<9>
= PCIE3_PHY PEG PR PEG D2R C P<9>
= PCl E3_PHY PEG 2R PEG D2R C N<9>
= PCLE_GEN3_R2D RVSD PClE3_PHY PEG R2D PEG R2D P<8>
= PCLE_GEN3_R2D RVSD PClLE3_PHY PEG R2D PEG R2D N<8>
PCl E3_PHY PEG R2D PEG R2D C P<8>
= PCl E3_PHY PEG R2D PEG R2D C N<8>
> PCLE_GEN3_ 2R RVSD PClE3_PHY PEG PR PEG D2R P<8>
[ PCLE_GEN3_ 2R RVSD PClE3_PHY PEG PR PEG D2R N<8>
(S PCl E3_PHY PEG 2R PEG D2R C P<8>
PCIE3_PHY PEG PR PEG D2R C N<8>

PCl e (CPU)
El ectrical Contraint Set Physi cal Spaci ng
x16 Graphics
o PCIE_GEN3_R2D PClLE3_PHY PEG R2D PEG R2D P<7>
D PCIE_GEN3_R2D PClLE3_PHY PEG R2D PEG R2D N<7>
PCIE3_PHY PEG R2D PEG R2D C P<7>
c» PCl E3_PHY PEG R2D PEG R2D C N<7>
[ PCLE_GEN3_ 2R RVSD PClLE3_PHY PEG 2R PEG D2R P<7>
PCIE_GEN3_ 2R RVSD PClLE3_PHY PEG 2R PEG D2R N<7>
D PCl E3_PHY PEG 2R PEG D2R C P<7>
PCl E3_PHY PEG 2R PEG D2R C N<7>
D PCIE_GEN3_R2D PClLE3_PHY PEG R2D PEG R2D P<6>
(5.3 PCIE_GEN3_R2D PClE3_PHY PEG R2D PEG R2D N<6>
D PCl E3_PHY PEG R2D PEG R2D C P<6>
D PClE3_PHY PEG R2D PEG R2D C N<6>
D PCIE_GEN3_ PR PClLE3_PHY PEG 2R PEG D2R P<6>
D PCLE_GENZ 2R PCl E3_PHY PEG 2R PEG D2R N<6>
D PCIE3_PHY PEG 2R PEG D2R C P<6>
D PCl E3_PHY PEG 2R PEG D2R C N<6>
[raS PCLE_GEN3_R2D RVSD PClLE3_PHY PEG R2D PEG R2D P<5>
[ re PCLE_GEN3_R2D RVSD PClLE3_PHY PEG R2D PEG R2D N<5>
= PCLE3_PHY PEG R2D PEG R2D C P<5>
[lnric PCLE3_PHY PEG R2D PEG R2D C N<5>
[ 2y PCIE_GEN3_ 2R RVSD PClLE3_PHY PEG 2R PEG D2R P<5>
{7153 PCIE_GEN3_ 2R RVSD PClLE3_PHY PEG 2R PEG D2R N<5>
{2003 PCl E3_PHY PEG 2R PEG D2R C P<5>
== PCIE3_PHY PEG 2R PEG D2R C N<5>
> PCIE_GEN3_R2D PClLE3_PHY PEG R2D PEG R2D P<4>
v PCIE_GEN3_R2D PClE3_PHY PEG R2D PEG R2D N<4>
et 3 PCl E3_PHY PEG R2D PEG R2D C P<4>
> PCl E3_PHY PEG R2D PEG R2D C N<4>
e PCIE_GEN3_ PR PClE3_PHY PEG 2R PEG D2R P<4>
[ ey PCIE_GEN3_ PR PClLE3_PHY PEG 2R PEG D2R N<4>
[ e PCl E3_PHY PEG 2R PEG D2R C P<4>
i3 PCl E3_PHY PEG 2R PEG D2R C N<4>
D PCIE_GEN3_R2D PClLE3_PHY PEG R2D PEG R2D P<3>
= PCIE_GEN3_R2D PClLE3_PHY PEG R2D PEG R2D N<3>
e, PCl E3_PHY PEG R2D PEG R2D C P<3>
e 3 PCl E3_PHY PEG R2D PEG R2D C N<3>
D PCIE_GEN3_ PR PClLE3_PHY PEG 2R PEG D2R P<3>
D PCLE_GENZ 2R PCl E3_PHY PEG 2R PEG D2R N<3>
PCl E3_PHY PEG 2R PEG D2R C P<3>
PCl E3_PHY PEG 2R PEG D2R C N<3>
[E—BCLE_GENG_RoD POl E3_PHY. PEG_R2D PEG R2D P<2>
[T BCLE_GENG_RoD POl E3_PHY. PEG_R2D PEG R2D N<2>
PCIE3_PHY PEG R2D PEG R2D C P<2>
D POl E3_PHY. PEG_R2D PEG R2D C N<2>
[ED—BALEGENG 2R PCIE3_PHY PEG D2R PEG D2R P<2>
POIE_GENG_[2R POl E3_PHY. PEG D2R PEG D2R N<2>
[lai POl E3_PHY. PEG D2R PEG D2R C P<2>
[lnine POl E3_PHY. PEG D2R PEG D2R C N<2>
POIE_GENG_R2D POl E3_PHY. PEG_ReD PEG R2D P<1>
[ BAE GG RD PCIE3_PHY PEG_R2D PEG R2D N<1>
[lnie POl E3_PHY. PEG_R2D PEG R2D C P<1>
PCIE3_PHY PEG_ReD PEG R2D C N<1>
D BALEGENG_ 2R PCIE3_PHY PEG D2R PEG D2R P<1>
5D BOLE_GENG_ 2R PCIE3_PHY PEG D2R PEG D2R N<1>
PCIE3_PHY PEG D2R PEG D2R C P<1>
[lnin POl E3_PHY. PEG D2R PEG D2R C N<1>
et PCIE_GEN3_R2D RVSD PClLE3_PHY PEG R2D PEG R2D P<0>
[ BCLE_GENG_R2D RVSD PCIE3_PHY PEG_R2D PEG R2D N<0>
= POl E3_PHY. PEG_R2D PEG R2D C P<0>
[lnr POl E3_PHY. PEG_R2D PEG R2D C N<O>
[ BCLE_GENG_ 2R RVSD POl E3_PHY. PEG D2R PEG D2R P<0>
[ BCLE_GENG_D2R_RVSD PCIE3_PHY PEG D2R PEG D2R N<0>
[lnsr) POl E3_PHY. PEG D2R PEG D2R C P<0>
PCIE3_PHY PEG D2R PEG D2R C N<O>
CPU PCl e O ocks
PEG REE_CIK QK PCE_PHY AKPAF PEG CLK100M P 9 18
= PEG RFE O K QK PCIE_PHY AKPAF PEG CLK100M N 9 18
CPU PCl e Conpensation
D COVP_PCLE_PHY. oW POE CPU_PEG COWVP 10
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Physi cal Net Type to Rule Map

NET_PHYS| CAL_TYPE

PCl E_PHY

AREA_TYPE | PHYSI CAL_RULE_SET

* PCI E_85D

COVP_DM _PHY

* 50_OHM SE

PCl e- speci fi c Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o

PCI E_SAME_DI R | TOP, BOTTOM | =5X_DI ELECTRI C 2

PCl E_SAME_DI R * =3. 5X_DI ELECTRI C 2

PCI E_ALT_DI R * =7X_DI ELECTRI C 2
PCI E_I SO * =4: 1_SPACI NG 2

TBT x4 PClIE Spacing Constraints

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE
PCIE_TBT_R2D | PCIE_TBT_R2D * PCI E_SAME_DI R
PCIE_TBT_D2R | PCIE_TBT_D2R * PCI E_SAME_DI R
PCIE_TBT_D2R | PCIE_TBT_R2D * PCIE_ALT_DIR
PCI E_TBT_D2R * * PCI E_I SO
PCl E_TBT_R2D * * PCIE_ISO
SSD x2 PClI E Spacing Constraints
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
PCI E_SSD_R2D | PClE_SSD _R2D * PCI E_SAME_DI R
PCI E_SSD_D2R | PClE_SSD D2R * PCI E_SAME_DI R
PCl E_SSD_D2R PCl E_SSD_R2D * PO EALT DIR
PCI E_SSD_D2R * * POIEISO
PCI E_SSD_R2D * * POIEISO
PCH x1 PCIE Constraints
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
PClE * * PCIE_ISO
DM - speci fic Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o
DM _SAME DI R | TOP, BOTTOM| =5X_DI ELECTRI C 2
DM _SAME_DI R * =4X_DI ELECTRI C 2
DM _ALT_DI R * =5X_DI ELECTRI C 2
DM _I SO * =4X_DI ELECTRI C 2

DM x4 PCIE Spacing Constraints

PCl e (PCH)

El ectrical Contraint Set Physi cal Spaci ng

x4 Thunder bol t

= PCILE_GEN?_R2D PClLE_PHY PCIE_TRT _R2D PCIE TBT R2D P<3..0>
= PCILE_GEN?_R2D PClLE_PHY PCIE_TRT _R2D PCIE TBT R2D N<3..0>
PClLE_PHY PCIE_TRT_R2D PCIE TBT R2D C P<3..0>
= PClLE_PHY PCIE_TRT R2D PCIE TBT RD C N<3..0>
= PCIE_GEN? PR PClLE_PHY PCIE_TRT 2R PCIE TBT D2R P<3..0>
5 PCILE_GEN?_[PR PClLE_PHY PCIE_TRT 2R PCIE TBT D2R N<3..0>
= PCIE_PHY PCLE_TBT_[2R PCIE TBT D2R C P<3..0>
= PCIE_PHY PCLE_TBT_[2R PCIE TBT D2R C N<3..0>
PCIE_REE CLK QK PCIE_PHY QK POE PCl E CLK100M TBT P
(s POE REE QK O K PCLE_PHY OKPOE PCl E CLK100M TBT N
x2 SSD

(Y PCIE_GEN?_R2D CONN_SSD PCIE_PHY PCIE_SSD R2D PCI E SSD R2D P<1>
D> PCIE_GEN?_R2D CONN_SSD PCIE_PHY PCIE_SSD R2D PCIE SSD R2D N<1>
[E PCIE_PHY. PCIE_SSD R2D PClE SSD R2D C P<1>
[ e PCIE_PHY PCIE_SSD R2D PCIE SSD R2D C N<1>
D PCIE_GEN?_DPR_CONN_SSD PCIE_PHY. PCIE_SSD 2R PCI E SSD D2R P<1>
D PCIE_GEN?_DPR_CONN_SSD PCIE_PHY. PCIE_SSD 2R PCIE SSD D2R N<1>
> PCILE_PHY PCIE_SSD 2R PCIE SSD D2R C P<1>
= PCIE_PHY PCIE_SSD 2R PCIE SSD D2R C N<1>
PCIE_GEN?_R2D MIX_SSD PCIE_PHY PCIE_SSD R2D PCl E SSD R2D P<0>
> PCIE_GEN?_R2D MIX_SSD PCIE_PHY PCIE_SSD R2D PCl E SSD R2D N<O>
> PCIE_PHY PCIE_SSD R2D PCIE SSD R2D C P<0>
= PClE_PHY PCIE_SSD ROD PClE SSD R2D C N<O>
> PCIE_GEN?_D2R_MIX_SSD PCIE_PHY PCIE_SSD 2R PCl E SSD D2R P<0>
> PCIE_GEN?_D2R_MIX_SSD PCIE_PHY PCIE_SSD 2R PCI E SSD D2R N<O>
PCIE_PHY PCIE_SSD 2R PCIE SSD D2R C P<0>
> PCIE_PHY PCIE_SSD 2R PCIE SSD D2R C N<O>
> PCIE_REE_CI K _CONN QK PCIE_PHY QK POE PCl E CLK100M SSD P
= PCIE_REE_CI K _CONN QK PCIE_PHY QK POE PCl E CLK100M SSD N
x1 AirPort

PCILE_GEN? R2D CONN AP PCIE_PHY PO E PCIE AP R2D P

= PCIE_GEN? _R2D CONN AP PClLE_PHY PCLE PCIE AP R2D N

™ PCIE_PHY POE PCIE AP R2D C P
PClLE_PHY POE PCIE AP R2D C N
(oS PCIE_GEN?_DPR CONN AP PClLE_PHY PCLE PCIE AP 2R P

= PCIE_GEN?_DPR CONN AP PClLE_PHY PCLE PCIE AP D2R N

BED PCIE_PHY POE PCE AP 2R C P
[z PCIE_PHY POE PCIE AP D2R C N
= PCIE_REE_CI K_CONN QK PCIE _PHY QK PCE PCl E CLK100M AP P
X PCIE_RFE_CI K_CONN QK PCIE_PHY AKPAFE PCl E CLK100M AP_N
x1 Caesar |V

3 PCIE_GEN?_RoD PClLE_PHY PCLE PCIE ENET R2D P
> PCLE_GEN? _R2D PCIE_PHY POE PCIE ENET R2D N
> PCIE_PHY POE PCIE ENET R2D C P
PCIE_PHY POE PCIE ENET R2D C N
> PCLE_GEN? 2R PCIE_PHY POE PCl E ENET D2R P
PCLE_GEN? 2R PCIE_PHY POE PCIE ENET D2R N
PCIE_PHY POE PCIE ENET D2R C P
> PCIE_PHY POE PCIE ENET D2R C N
= PCIE_REE CIK QK PCIE_PHY QK POE PCI E CLK100M ENET P
r PCIE REE QLK CLK_PCIE_PHY CIK POE PCI E _CLK100M ENET N

15

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

DM _N2S DM _N2S * DM _SAME DIR
DM _S2N DM _S2N * DM _SAME DIR
DM _N2S DM _S2N * DM _ALT_DIR
DM _N2S * * DM _I1SO
DM _S2N * * DM _ISO

DM
El ectrical Contraint Set Physi cal Spaci ng
DM
= DM _N\2 PCIE_PHY DM N2 DM _N2S P<3..0> 10 19
—Doue PCIE_PHY DM N2 DM _N2S N<3..0> 10 19
e DM PCIE_PHY DM N DM _S2N P<3..0> 10 19
D—Du-s2n PCIE_PHY DM _S2N DM _S2N N<3..0> 10 19
e POE _RFE QK QK PCIE PHY QK PAE DM __CLK100M CPU P 11 18
D PCOIE REE_CLK CLK_PCIE_PHY CK POE DM __CLK100M CPU N 11 18
DM Conpensation
L1z COVP_DM_PHY cOWP _POLE PCH DM __COVP 10
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SATA-speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SATA_90D * 90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI OAL7RU;E7$;:;E
SATA_PHY * SATA_90D
COVP_SATA_PHY * SATA_50S
SATA- s ifi in finition . .
pecific Spacing Definitions _ SATA M n Spacing Rules (mils) (Maho Bay PDG Intel Doc# 473718)
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff i Section | mp Desi an I'so Desi an Conmment s
SATA_I SO * =6: 1_SPACI NG ? 15.2.1 90 95 20 23. 62 SATA Gen2, SATA Gen3
COVP_SATA | * =4: 1_SPA 2 ) ]
= ! SO —SPACI NG SATA Conpensation Rules (nils)
. Tabl e I mp Desi gn I so Desi gn Comrent s
n rain
Constraints 153 50 50 15 15.75 SATA Gen2, SATA Gen3
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
SATA * * SATA_I SO
COVP_SATA * * COWP_SATA_I SO
FDI - speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
FDI _50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM SE =STANDARD =STANDARD
covP_FDI * Y 0.25 MV 0.25 MM 3 MM =STANDARD =STANDARD
FDI _85D * 85_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI OAL7RU;E7$E
FDI _DI FF_PHY * FDI _85D
FDI _SE_PHY * FDI _50S
COVP_FDI _PHY * covP_FDI
FDI - s ifi in finition . .
pecific Spacing Definitions FDI Mn Spacing Rules (mils) (Maho Bay PDG Intel Doc# 473718)
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff i Tabl e | np Desi an I'so Desi an Conmment s
FDI _I SO * =3: 1_SPACI NG ? 6-1/6-2 85 85 12 11. 81 FDI main |ength
COVP_FDI _I * =4: 1_SPA( 2 . .
-FDI_1 SO —SPACI NG FDI Conpensation Rules (mls)

Constraints

Comment s
Using PCl e guidelines

Tabl e Trace Design
6-4 10 11.81

I'so Desi gn
- 15.75

SPACI NG_RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE
FDI * * FDI_I1SO
covP_FDI * * COVP_FDI _1 SO

XpP

XDP- speci fi ¢ Physi cal

Rul es

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

XDP_55S

*

=55_OHM_SE

=55_OHM_SE

=55_OHM_SE =55_0OHM_SE =STANDARD

=STANDARD

Physi cal

Net Type to Rule Map

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

XDP_PHY

*

XDP_55S

XDP- speci fic Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
XDP_I SO * =2: 1_SPACI NG 2
CLK_JTAG | SO * =4: 1_SPACI NG 2

Constraints

Deskt op Debug Design Guide (Intel Doc# 430883)

Section I mp Desi gn I so Conmmrent s

1.5 45-65 55 -

Desi gn
15.75

Isolation is for JTAG cl ocks.

Al'l signals default are 50 Chm SE.

SPACI NG_RULE_SET

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE
XDP * * XDP_1SO
CLK_JTAG * * CLK_JTAG | SO

SATA
El ectrical Contraint Set Physi cal Spaci ng
PCH SATA Port 0 (HDD)
(10 TA_R2D TA_PHY T, SATA HDD R2D P
[nx0Y TA_R2D TA_PHY T SATA HDD R2D N
= TA_PHY T SATA HDD R2D C P
[0 TA_PHY T SATA HDD R2D C N
[n:z0Y TA_2R TA_PHY T, SATA HDD D2R P
[ TA_2R TA_PHY T, SATA HDD D2R N
D TA_PHY T SATA HDD D2R C P
[xEpY TA_PHY T SATA HDD D2R C N
PCH SATA Port 1 (SSD)
[ TA_R2D_MIX_SSD TA_PHY T SATA SSD R2D P
[n::0Y TA_R2D_MIX_SSD TA_PHY T SATA SSD R2D N
= TA_PHY T SATA SSD R2D C P
= TA_PHY T, SATA _SSD R2D C N
(e \TA_D2R_MIX_SSD TA_PHY T SATA SSD D2R P
(e TA_D2R_MIX_SSD SATA_PHY. T SATA SSD D2R N
o0 SATA_PHY. \T. SATA SSD D2R C P
> SATA_PHY. T SATA SSD D2R C N
SSD PCl e/ SATA Mux Qut put
(s PCl E_SATA_R2D_MIX_CONN TA_PHY T, PCI E SATA SSD R2D P
[0 PCl E_SATA_R2D_MIX_CONN TA_PHY T, PCI E SATA SSD R2D N
D> PCl E_SATA_D2R_MIX_CONN TA_PHY T, PCl E SATA SSD D2R P
(1Y PClE_SATA_D2R_MIX_CONN TA_PHY T, PCl E SATA SSD D2R N
PCH SATA Conpensation
[z CONP_SATA_PHY COVP_SAT, PCH SATAI COWP
CONP_SATA_PHY COVP_SAT, PCH SATA3COWP
[ CONP_SATA_PHY COVP_SAT, PCH SATA3RBI AS
FDI

El ectrical Contraint Set Physi cal Spaci ng
FDI
= ED T EDI_DIEE_PHY EDI CPU FDI_TX P<7..0>
D ED_T. EDI_DIEE_PHY EDI CPU FDI_TX N<7..0>
[msn>Y ED_SE_PHY EDI CPU FDI_FSYNC<1..0>
(s EDI_SE_PHY EDI CPU FDI_LSYNC<1..0>
D> EDI_SE_PHY EDI CPU FDI | NT
FDI Conpensation

COVP_EDI_PHY COVP_EDI CPU FDICOWPI O

D

11 25

8 10 15 25

XDP
Electrical Contraint Set Physi cal Spaci ng
CPU XDP
=D DP_PHY ') XDP_BPM L<7..0>
[0 DP_PHY (v=] CPU CFG<17..0>
[lic L TP_C1LK_CONN QK PCIE_PHY QK POE | TPCPU CLK100M P
70 LTP_ClK_CONN QLK _PCLE_PHY CK PAE | TPCPU_CLK100M N
D QLK _PCLE_PHY CK PAE | TPXDP_CLK100M P
m QLK _PCLE _PHY CK PAE | TPXDP_CLK100M N
53 CLK_PCIE_PHY CK POE XDP_CPU CLK100M P
(zs QK PCIE _PHY QK POE XDP_CPU CLK100M N
[z DP_PHY CILK_ITAG XDP_CPU TCK
I DP_PHY >3 XDP_CPU TMS
D DP_PHY ') XDP_CPU TDI
m DP_PHY (v} XDP_CPU TDO
PCH XDP
= DP_PHY CILK_ITAG XDP_PCH TCK
[ DP_PHY (v} XDP_PCH TVB
D DP_PHY ') XDP_PCH TDI
(2 DP_PHY DP. XDP_PCH TDO
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PCH

PCH-speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER GIQL%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’GA#"
PCH_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_PCH_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
PCH- speci fi c Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
CLK_PCH * =4: 1_SPACI NG 2
COWP_PCH * =2: 1_SPACI NG 2
PCl
PCl - speci fi ¢ Physical Rules
PHYSI CAL_RULE_SET LAYER ACLONBOUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_PCl _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
PCl - speci fi c Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
CLK_PCI * =2: 1_SPACI NG 2
LPC
LPC- speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER GIQL%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’GA;:’{
LPC_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
LPC-speci fic Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
LPC * =1.5:1_SPACI NG 2
CLK_LPC * =2: 1_SPACI NG ?

HDA- speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
HDA- speci fi c Spacing Definitions
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff ’
HDA * =2x_DI ELECTRI C 2
Crystal

Crystal - speci

PCl
El ectrical Contraint Set Physi cal Spaci ng
PCl O ock
= QK PCl_55 QK PCl PCH CLK33M PCI I N
(xS QK PCl_55 QK PCl PCH CLK33M PCl QUT
LPC
El ectrical Contraint Set Physi cal Spaci ng
LPC
= LPC 55! LPC LPC AD<3..0>
[mciio LPC 55! LPC LPC R AD<3..0>
= LPC 55! LPC LPC FRAME L
= LPC_55; LPC LERAME L
LPC d ocks
[ e QLK IPC 55 QK 1PC LPC CLK33M LPCPLUS
D QK 1PC 55 QK 1PC LPC CLK33M LPCPLUS R
[mezn QK IPC 55 QK 1PC LPC CLK33M SMC
QK 1PC 55 QK 1PC LPC CLK33M SMC R
PCH Cl ocks
El ectrical Contraint Set Physi cal Spaci ng
PCH Ref erence O ock
[0 QI K_PCH 55 QK PCH SYSCLK CLK25M SB
I K_PCH 55 QK PCH PCH CLK25M XTALI N
PCH Ref C ock Conp
PCH_55! COVP_PCH PCH XCLK RCOVP
PCH RTC 32K
= ClK_XTAL XTAL PCH CLK32K RTCX1
[mezz: S CIK_XTAl XTAL PCH CLK32K RTCX2
= CIK_XTAl XTAL PCH CLK32K RTCX2 R
SMC 32K
D ClK_PCH 55S. QK PCH PM CLK32K SUSCLK R
> K _PCH 55S QLK _PCH SMC CLK32K
25 Mz Reference C ocks
El ectrical Contraint Set Physi cal Spaci ng
25M Reference Crystal
[meric CIK_XTAl XTAL SYSCLK CLK25M X1
[ mezzo CIK_XTAl XTAL SYSCLK CLK25M X2
= CIK_XTAl XTAL SYSCLK CLK25M X2 R
25M Ref erence C ocks
[tz I K _PCH 55 QK PCH SYSCLK CLK25M ENET
[0 QI K_PCH 55 QK PCH SYSCLK CLK25M ENET R
[z I K _PCH 55 QK PCH SYSCLK CLK25M TBT
= ClK_PCH 55 ClLK_PCH SYSCLK_CLK25M TBT R

PHYSI CAL_RULE_SET

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_XTAL

fic Physical Rules
LAYER AFONRATE
* =100_0HM DI H

F =100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

18

20

26

26

as

as

HDA
El ectrical Contraint Set Physi cal Spaci ng
HDA
= HDA_55: HDA HDA BI T CLK
= HDA_55: HDA HDA BIT CLK R
= HDA_55: HDA HDA_RST L
[ HDA_55: HDA HDA RST R L
= HDA_55! HDA HDA SDOUT
= HDA_55! HDA HDA SDOQUT R
= HDA_55: HDA HDA SYNC
= HDA_55: HDA HDA SYNC R
(3 HDA_55: HDA HDA _SDI NO
[l HDA_55: HDA AUD SDI_R
SPDI F
D> HDA AUD SPDI F CHI P
0 oA AUD_SPDI F_OUT
SPI Boot rom
El ectrical Contraint Set Physi cal Spaci ng
SPI ROM
= Pl _50. Pl SPI_CLK R
= Pl _50. Pl SPI_CLK
= Pl _50. Pl SPI_ALT CLK
Pl _50. Pl SPI_SMC CLK
= Pl _50. Pl SPI_M.B CLK
= Pl _50. Pl SPI_CS0 R
= Pl _50. Pl SPI_CSO L
= Pl _50. Pl SPI_ALT CS L
= Pl _50. Pl SPI_SMC CS L
= PL_50: Pl SPIL_MB CS L
= Pl _50: Pl SPI_MOSI _R
= Pl _50. Pl SPI_MOSI
= Pl _50. Pl SPI_ALT MOSI
Pl _50. Pl SPI_SMC MOSI
/> Pl _50. Pl SPI_M.B MOSI
= Pl _50: Pl SPI_M SO
R Pl _50: Bl SPI_ALT M SO
/> Pl _50. Pl SPI_SMC M SO
> Pl _50. Pl SPI_M.B M SO
= Pl _50. Pl SPI ROM USE M.B

Crystal -specific Spacing Definitions

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

XTAL *

=4X_DI ELECTRI C ?

SPI

SPI - speci fic Physical Rules

PHYSI CAL_RULE_SET LAYER GIQL%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 NEO(’G&:"
SPI _50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SYNC VMASTER=D/ M_B

TToLE

SPI - speci fic Spacing Definitions :I | : .
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' » P an d BR nSt r al nt S
T T
SPI * =2: 1_SPACI NG ? -
~ @ Appl e Inc. 051-9179
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USB
USB- speci fi ¢ Physical Rules
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 NEO(’G&:"
USB_85D * 85_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
USB_90D * 90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CALjeu;E?sEf
USB2_PHY * UsB 90D
USB3_PHY * USB_85D
USB- speci fic Spacing Definitions USB M n Spacing Rules (mils) (Maho Bay PDG Intel
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT Section | np Desi gn I'so Desi gn Conmment s
USB2_I SO * =3: 1_SPACI NG ? 12.2.1 90 90 12 11.81 USB 2.0
USB2_I SO TOP, BOTTOM|  =3: 1_SPACI NG 2 13.3.1 85 85 20 21.65 USB 3.0
USB3_I SO * =5.5: 1_SPACI NG 2
USB3_I SO TOP, BOTTOM | =5.5: 1_SPACI NG 2

Constraints

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG RULE_SET

Doc# 473718)

UsB2 * * UsB2_I SO
UsB3 . . USB3_ISO
Caesar |V (Ethernet/SD)
Cl V-speci fic Physical Rules
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’GA;:"
ENET_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
ENET_100D * =[100_OHM DI fF =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF |
SD_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM SE =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE SET
ENET_COVP_PHY * ENET_50S
ENET_DI FF_PHY * ENET_100D
SD_PHY * SD_50S
ClV_sPI * SPI _55S

Cl V-specific Spacing Definitions

Constraints

Et her net Et her net
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
ENET_DI FF_I SO * =6: 1_SPACI NG 2 ENET_DI FF * * ENET_DI FF_I SO
ENET_DI FF2DI FF * =3: 1_SPACI NG 2 ENET_DI FF ENET_DI FF * ENET_DI FF2DI FF
ENET_TRANS_| SO * 1.27 WM 2 ENET_TRANS * * ENET_TRANS_I| SO
COWP_ENET_I SO * =4: 1_SPACI NG 2 COMP_ENET * * COVP_ENET_I SO
ENET_TRANS ENET_TRANS * ENET_DI FF2DI FF

SD SD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.r
SD_I SO * =3: 1_SPACI NG 2 sD * * sDiIso

Canera Processor’s SM A Interface Physical

Canera Processor-to-Canera Sensor

Rul es

I/F (SMA' M PI)

2 kV isolation

SM A_DI FF_PHY

*

SM A_100D

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | 1 i UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP.
SM A_100D * =100_OHM DI AF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM Di FF
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI OALJRLL’EﬁSI‘:_'r‘

Canera Processor’s SM A Interface Spacing Definitions

SPACI NG_RULE_SET

LAYER

LI NE- TO LI NE SPACI

NG VEI GHT

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

SM A_DI FF_I SO

*

=6: 1_SPACI NG

?

SM A_DI FF

*

*

SM A_DI FF_I SO

SM A_DI FF2DI FF

*

=3: 1_SPACI NG

P

SM A_DI FF

SM A_DI FF

*

SM A_DI FF2DI FF

USB 3.0 and USB 2.0 Tri xi es Mixing

El ectrical Contraint Set Physi cal Spaci ng
External Port A (J4600)
[er ¥ USR3_RX_CONN USB3_PHY USR3 USB3 EXTA RX P
[reS USR3_RX_CONN USB3_PHY USR3 USB3 EXTA RX N
= USR3_PHY USR3. USB3_EXTA RX F P
= USB3_PHY USR3 USB3 EXTA RX F N
0> USR3_TX_CONN USB3_PHY USR3 USB3 EXTA TX P
[msey USB3_TX_CONN USB3_PHY USR3 USB3 EXTA TX N
T USB3_PHY USB3 USB3 EXTA TX F P
(s USB3_PHY USR3 USB3 EXTA TX F N
= USB3_PHY USR3 USB3 EXTA TX C P
USB3_PHY USR3 USB3 EXTA TX C N
0> USB2_MIXED MOIQ CONN USB2_PHY USR2 USB PCH 0 P
(1Y USB2_MIXED MOIQ CONN USB2_PHY USR2 USB PCH 0 N
AT USB2_PHY USB2. UsSB2_EXTA MUXED P
[ry USB2_PHY USE2 USB2 EXTA MUXED N
[ e USB2_PHY. USR2 UsB2 EXTA P
[ USB2_PHY. USR2 USB2 EXTA N
External Port B (J4610)
= USR3_RX_CONN USB3_PHY USR3 USB3 EXTB RX P
[re USR3_RX_CONN USB3_PHY USR3 USB3 EXTB RX N
[ e USB3_PHY USR3 USB3 EXTB RX F P
= USB3_PHY USR3 USB3 EXTB RX F N
[x8 USR3_TX_CONN USB3_PHY USR3 USB3 EXTB TX P
> USR3_TX_CONN USB3_PHY USR3 USB3 EXTB TX N
USR3_PHY USR3. USB3_EXTB TX F P
= USB3_PHY USR3 USB3 EXTB TX F N
(s USB3_PHY USR3 USB3 EXTB TX C P
USB3_PHY USR3 USB3 EXTB TX C N
USB2_MIXED_CONN USB2 _PHY USB2. UsB PCH 1 P
[ USB2_MUXED_CONN USB2 _PHY USB2. USB PCH 1 N
USB2_PHY USR2 USB PCH 9 P
(s USB2_PHY USR2 USB PCH 9 N
= USB2_PHY USR2 UsSB2 EXTB MUXED P
= USR2_PHY USR2 USB2_EXTB_MJXED N
= USB2_PHY USR2 UsB2 EXTB P
> USB2_PHY USR2 USB2 EXTB N
External Port C (J4700)
[=nY USR3_RX_CONN USB3_PHY USB3 USB3 EXTC RX P
USR3_RX_CONN USB3_PHY USR3 USB3 EXTC RX N
= USB3_PHY USR3 USB3 EXTC RX F P
USB3_PHY USR3 USB3 EXTC RX F N
S USB3_TX_CONN USB3 PHY USR3 USB3_EXTC TX P
= USR3_TX_CONN USB3_PHY USR3 USB3 EXTC TX N
= USB3_PHY USR3 USB3 EXTC TX F P
(R USB3_PHY USB3 USB3_EXTC TX F N
= USB3_PHY USR3 USB3 EXTC TX C P
= USB3_PHY USR3 USB3 EXTC TX C N
USB2_CONN USB2_PHY USR2 USB PCH 2 P
USB2_CONN USB2_PHY USR2 USB PCH 2 N
= USB2_PHY USR2 UsB2 EXTC P
USB2_PHY USR2 USB2 EXTC N
External Port D (J4710)
USB3_RX_CONN USB3_PHY USB3 USB3_EXTD RX P
> USR3_RX_CONN USB3_PHY USR3 USB3 EXTD RX N
= USB3_PHY USR3 USB3 EXTD RX F P
USB3_PHY USR3 USB3 EXTD RX F N
[, 3 USR3_TX_CONN USB3_PHY USR3 USB3 EXTD TX P
= USR3_TX_CONN USB3_PHY USR3 USB3 EXTD TX N
USB3_PHY USR3 USB3 EXTD TX F P
USB3_PHY USR3 USB3 EXTD TX F N
= USB3_PHY USR3 USB3 EXTD TX C P
[ =S USR3_PHY USR3. USB3_EXTD TX C N
USB2_MIXED_CONN USR2_PHY USR2 USB PCH 3_P
= USB2_MIXED_CONN USB2_PHY USE2 USB PCH 3 N
> USB2_PHY USR2 USB PCH 10 P
USB2 PHY USE2 USB PCH 10 N
(13 USB2_PHY USR2 USB2 EXTD MUXED P
S USB2_PHY USB2 USB2 EXTD MUXED N
USB2_PHY USR2 UsB2 EXTD P
= USB2_PHY USR2 USB2 EXTD N
Canera (J3510)
[(erzY USB2_COMN | NT USB2_PHY USR2 USB CAMERA P
> USB2_CONN_| NT USB2_PHY USR2 USB_CANMERA N
PCH USB Conpensati on

PCH_55! COVP_PCH PCH USB RBI AS

=

15 18 37

RVH Love

El ectrical Contraint Set Physi cal Spaci ng

USB 2.0 Hub

= USB2_HUR USB2_PHY USR2 USB PCH 7 P

= USB2_HUR USB2_PHY USR2 USB PCH 7 N

> USB2_HUB_CONN USB2_PHY USB2. USB BT P
USB2_HUB_CONN USB2_PHY USR2 UsSB BT N

{058 USB2_HUB_CONN USB2_PHY USR2 USB BT MUX P

c» USB2_HUB_CONN USB2_PHY USR2 UsSB BT MUX N

> USB2_HUR_RE: USB2_PHY USE2 UsB SMC P

D> USR2_HUR_RE USB2_PHY USR2 UsSB SMC N

= USB2_PHY USR2 USB HUB 2 P

(3003 USB2_PHY USR2 USB HUB 2 N

USB 2.0 Hub Conpensation

T PCH_55 COVP_PCH USB _HUB RBI AS

USB 2.0 Hub Crystal

= CIK_XTAl XTAL USB HUB XTAL1
= CIK_XTAl XTAL USB HUB XTAL2

Et tu Brute?

El ectrical Contraint Set Physi cal Spaci ng

Et her net

(232 ENET_MDI ENET_DIi EE_PHY ENET_DI FE ENETCONN MDI_P<3. . 0>

ENET_MDI ENET_DI EE_PHY. ENET_DI EE ENETCONN MDI_N<3. . 0>

oy ENET_DI EE_PHY. ENET_TRANS ENETCONN MDI T P<3..0>
0> ENET_DI EE_PHY ENET_TRANS ENETCONN MDI T N<3..0>
{503 ENET_TRANE ENETCONN_MCTO
(a8 ENET_TRANS ENETCONN MCT1
[0S ENET_TRANS ENETCONN MCT2
= ENET_TRANE ENETCONN_MCT3
(a0 ENET_TRANS ENETCONN_MCT BS
[ ENET_COVP_PHY COVP_ENET ENET RDAC

SD

(33 D_DAT, D_PHY D ENET_CR DATA<7..0>
= D_PHY D SDCONN_DATA<7. . 0>
D D_PHY D SDCONN_DATA R <7..0>
= D_CVD D_PHY D ENET SD CMVD

D_PHY D SDCONN_CVD

D D_PHY D SDCONN_CMD R

= D _ClK D_PHY D ENET SD CLK

= D_PHY D SDCONN_CLK

D_PHY D SDCONN_CLK R

D_PHY D ENET MEDI A SENSE
> D_PHY D ENET SD DETECT L
= D_PHY D SDCONN_WP

avVv sPl

=D ol Pl Pl ENET SCLK

= a Pl Pl ENET M SO

ol Pl Pl ENET _MOSI

> ol Pl Pl ENET CS L
Canera Processor-Canera Sensor |/F

El ectrical Contraint Set Physi cal Spaci ng

[0S M A_DP M A_DI EE_PHY M A_DIEE SM A DATA P

= M A_DP M A_DI EE_PHY M A_DIEE SM A DATA N

(a2 M A_DP M A_DI EE_PHY M A_DIEE SM A DATA F P
[0 M A_DP M A_DI EE_PHY M A_DIEE SM A DATA F N
(=0 M A_DP M A_DI EE_PHY M A_DI EE SMA CLK P

(a8 M A_DP M A_DI EE_PHY M A_DI EE SMA CLK N

> M A_DP M A_DI EE_PHY M A_DI EE SMA CLK F P
= M A_DP M A_DI EE_PHY M A_DI EE SMA CLK F N
= Pl _50. Pl CAM SF_CLK

= Pl _50: Pl CAM SE_CLK R
(a8 Pl _50. Pl CAM SF DIN

Pl _50: Pl CAM SF_DIN R

D Pl _50: Pl CAM SE CS L

D Pl _50: Pl CAM SE WP L

(=03 Pl _50. Pl CAM SF_DOUT

D Pl _50: Pl CAM SF_DOUT R
D MNB_PHY MNB. | 2C CAMSENSOR SDA
D ME_PHY M 1 2C CAVBENSOR SCL
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SMBus

SMBus-speci fic Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI O‘-\L7RLL>E7$ET4
SMB_PHY * SMB_55S
SMBus- speci fi c Spacing Definitions Constraints
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
SMB_I SO * =2x_DI ELECTRI C 2 sVvB * * SMB_I SO
Sensor
Sensor - speci fi c Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1: 1_Dl FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.085 WM
Physi cal Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI m7R¢E75Ef
SNS_DI FF_PHY * 1:1_DIFFPAIR
Sensor - speci fic Spacing Definitions Constraints
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff » NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
SENSE_I SO * =4: 1_SPACI NG 2 SENSE * * SENSE_I SO
SENSE PONER * PWR_P2MM
SENSE G\D * G\ND_P2MWM

SMBus

El ectrical Contraint Set Physi cal Spaci ng

sMC

(5 ME_PHY ME SMBUS SMC 0 SO SCL

[ ME_PHY ME SMBUS SMC O SO SDA

[msn MNB_PHY MR SMBUS SMC 1 SO SCL

s NB_PHY MR SMBUS SMC 1_SO_SDA

(=} NB_PHY MR SMBUS SMC 2 S4 SCL

[z MNB_PHY MR SMBUS SMC 2 S4 SDA

- ME_PHY ME SMBUS SMC 3 SCL

= NB_PHY M. SMBUS SMC 3 SDA

] ME_PHY ME SMBUS SMC 5 G3H SCL

= NB_PHY MB SMBUS SMC 5 G3H SDA

PCH

= IBT_12C 55: IBT_12C SMBUS PCH CLK

> TIBT_12C 55! IBT_12C SMBUS PCH DATA

[0 NB_PHY M. SML_PCH 0 CLK

[1n:zinS NB_PHY MR SM._PCH O DATA

Di spl ay TCon

= MNB_PHY MR SVB DP TCON SCL

[ VB_PHY B SVB_DP_TCON_SDA

Tenper ature Sense

El ectrical Contraint Set Physi cal Spaci ng

EMC1414-1 (Production)

D> NS_TENP NS_Di EE_PHY ENSE SNS T1 1 P

[0 NS_TENP NS_Di EE_PHY ENSE SNS T1 1 N

[0 NS_TENP NS_Di EE_PHY ENSE SNS T1 2 P

[ NS_TENP NS_Di EE_PHY ENSE. SNS T1 2 N

[0 NS_TENP NS_Di EE_PHY ENSE SNS _ACDC P

[0 NS_TENP NS_Di EE_PHY ENSE SNS ACDC N

TMP423 ( Devel opnent)

D NS TEMP NS DI FE_PHY ENSE SNS T2 1 P

= NS_TENP NS_Di FE_PHY ENSE SNS T2 1 N

= NS_TEMP NS_DI FE_PHY ENSE SNS T2 2 P

[min NS_TENP NS_Di EE_PHY ENSE SNS T2 2 N

D NS_TENP NS_Di EE_PHY ENSE SNS SKIN P

[z NS_TENP NS_Di EE_PHY ENSE. SNS_SKIN N

T NS_TENP NS_Di EE_PHY ENSE SNS T2 3 P

> NS_TENP NS_Di EE_PHY ENSE SNS T2 3 N

HDD Qut - of - Band

[imecn ENSE SMC _HDD OOB TEMP

23 ENSE. HDD OOB TEMP_ CONN
ENSE HDD OOB TEMP FILT

m@ ENSE HDD OOB TEMP R

SSD Qut - of - Band

[nan ENSE SMC SSD OOB TEMP

o ENSE SMC_SSD TEMP_CTL

[micn ENSE SSD OB TEMP

a5 a6

a5 a6

45 46 49 50

SMC
El ectrical Contraint Set Physi cal Spaci ng
sMC
[ CIK_XTAl XTAL SMC XTAL
[ CIK_XTAl XTAL SMC EXTAL
Current/ Vol tage Sense
El ectrical Contraint Set Physi cal Spaci ng
Conmon
> ENSE GND_SMC_AVSS
12V S5 (System Total)
[ NS_CURRENT NS_DI FE_PHY ENSE SNS _P12VG&3H P
[ INS_CURRENT NS_Di EE_PHY ENSE SNS P12VGH N
[ ENSE I SNS P12VG3H R
[ ENSE | SNS P12VG3H
[ ENSE VSNS P12VG3H
12V SO (GPU Core)
= INS_CURRENT NS_Di EE_PHY ENSE SNS P12VS0 GPUCORE P
= INS_CURRENT NS_Di EE_PHY ENSE SNS P12VS0 GPUCORE N
29 ENSE I SNS P12VS0 GPUCORE R
= ENSE | SNS P12VS0 GPUCORE
= ENSE VSNS_P12VS0_GPUCORE
HDD
[ INS_CURRENT NS_Di EE_PHY ENSE SNS HDD P
(a2 INS_CURRENT NS_Di EE_PHY ENSE SNS HDD N
[ ENSE | SNS HDDSO R
[ ENSE | SNS_HDDSO0
(a2 ENSE VSNS HDDSO
SsD
[0 INS_CURRENT NS_Di EE_PHY ENSE SNS SSD P
D> NS_CURRENT NS DI FE_PHY ENSE SNS_SSD_N
[0 ENSE I SNS SSDSO R
(w0 ENSE | SNS_SSDS0
(e ENSE VSNS_SSDS0
VDDQ S3 ( DDR)
[z INS_CURRENT NS_Di EE_PHY ENSE SNS VDDQS3 DDR P
= INS_CURRENT NS_Di EE_PHY ENSE SNS _VDDQS3 DDR N
(i ENSE | SNS VDDQS3 DDR R
[z ENSE | SNS VDDQS3 DDR
= ENSE VSNS_VDDQS3_DDR
VDDQ SO (GPU Uncore)
D> INS_CURRENT NS_Di EE_PHY ENSE SNS P12VS0 GPUUC P
(e INS_CURRENT NS_Di EE_PHY ENSE SNS P12VS0 GPUUC N
= ENSE I SNS P12VS0 GPUUC R
= ENSE I SNS P12VS0 GPUUNCORE
(s ENSE VSNS P12VS0 GPUUNCORE
CPU Core
= INS_CURRENT NS_Di EE_PHY ENSE | SNS CPUCORE P
= INS_CURRENT NS_Di EE_PHY ENSE | SNS_CPUCORE N
= ENSE | SNS _CPUCORE FB
= ENSE | SNS CPUCORE
3 ENSE VSNS CPUCORE
CPU AXG
X INS_CURRENT NS_Di EE_PHY ENSE | SNS_CPUAXG P
= INS_CURRENT NS_Di EE_PHY ENSE | SNS _CPUAXG N
] ENSE. | SNS _CPUAXG FB
(a0 ENSE | SNS_CPUAXG
D ENSE VSNS CPUAXG

SYNC VMASTER=D/ M_B
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CPU Vccl O PCH 1.05V SO

Power - speci fi c Physical Rules
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
GND_P3MM * Y 0.300 MM 0.150 MM 3.0 WM =STANDARD =STANDARD
GND_P5MM * Y 0.500 MM 0.150 MM 3.0 WM =STANDARD =STANDARD
POVER_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
POVER_P3MM * Y 0.300 MM 0.150 MM 3.0 M\ =STANDARD =STANDARD
POVER_P6MMV * Y 0.600 MM 0.150 MM 3.0 M\ =STANDARD =STANDARD
Physical Net Type to Rule Map
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CALjeu;E?sEf NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI @L7R¢E7$I;E
G\D * GND_P5MM VR_DI DT_PHY * POVWER_P6MM
G\D BGA GND_P3MM VR_DI DT_PHY BGA STANDARD
PONER * PONER_P6MM
PONER BGA POAER_P3MM
VR_CTL_PHY * POVWER_P3MM
VR_CTL_PHY BGA STANDARD
VR_VI D_PHY * POVER_50S
Power - speci fic Spacing Definitions Constraints
Power and Cormmon Power and Cormmon
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
POVER_| SO * =STANDARD 2 POVER * * POVER | SO
GND_I SO * =STANDARD 2 G\D * * G\D_ISO
DC- DC Baddi es DC- DC Baddi es
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
SWNODE_| SO * =8: 1_SPACI NG 1000 VR_SW TCH * * SWNODE_| SO
SWNODE_ SV SwW * =1: 1_SPACI NG 2 VR_SW TCH * BGA BGA_PIMM
SWNCDE_SW2PVR * =2: 1_SPACI NG 2 VR_SW TCH VR_SW TCH * SWNCDE_SW2SW
SWNCDE_SW2GND * =2: 1_SPACI NG 2 VR_SW TCH PONER * SWNCDE_SV2PVR
VR_SW TCH G\D * SWKODE_SW2GND|
DC- DC Contr ol DC- DC Contr ol
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
VR_CTL_I SO * =3: 1_SPACI NG 2 VR_CTL * *
VR_VI D_I SO * =4X_DI ELECTRI C 2 VR_VI D * *
VDDQ S3 (1.5V)/VTT SO
Physi cal Spaci ng Vol t age D DT NO_TEST
I nput Bus
PONER. PONER 5 REG V51 N U7700 69
Local Ground
[z a\D QD Q! AGND VDDQOS3 69
VDDQ S3
[ \RDLDT_PHY R_SW TCH 1 TRUE REG PHASE VDDQS3 69
= VR_DI DT_PHY. R_SW TCH 1 TRUE REG PHASE VDDQS3 L 69
I VR_DI DT_PHY R_SW TCH 1 TRUE REG BOOT_VDDQS3 69
(e VR DI DT_PHY. R_SW TCH 1 TRUE TRUE REG BOOT VDDQS3 RC 69
= VR DI DT_PHY. R_SW TCH 1 IRUE REG UGATE VDDQS3 69
= VR DI DT_PHY. R_SW TCH 1 IRUE REG UGATE VDDQS3 R 69
(v VR_DI DT_PHY. R_SW TCH 1 IRUE REG LGATE VDDQS3 69
(150 VR DI DT_PHY. R_SW TCH 1 IRUE REG SNUBBER VDDQS3 69
= PONR PONR 1.5 PPVDDQ S3 SENSE
ED—\R.Cn_euy R_CTl REG VDDQS3_VDDGSNS o
= VR_CTI _PHY R_CTI REG VDDQS3_VREF 69
= VR _CTI _PHY R_CTI REG VDDQS3 REFI N 69
D VR_CTI _PHY. R_CTI REG VDDQOS3 MODE 69
(50 VR _CTI _PHY R_CTI REG VDDQS3 TRI P 69
= VR_CTI_PHY R_CTI LDO DDRVTTSO SNS 69
CQut put Bus
= PONR PONR 1.5 PPVDDQ S3 6
D POWFR_DDR PONFR_DDR 0. 75! PPDDRV S3 6
= POWFR_DDR. POWFR_DDR. 0. 75 PPDDRVTT SO 6
FET Switched
[ PONER PONER 1.5 PP1V5 SO 6
Sensed
= PONER. PONER. 1.5 PPVDDQ S3 DDR 6

El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST

I nput Bus

[ PONER PONER 5 REG VCC U7400

[ PONER PONER 5 REG PVCC U7400

Local Ground

(xS G\ND G\ND Q AGND _P1V05S0

1. 05V SO

[ VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE P1V05S0

[ VR DI DT_PHY. R_SW TCH 1 TRUE REG PHASE P1V05S0 L

[ VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT P1V05S0

[ VR DI DT_PHY. R_SW TCH 1 TRUE TIRUE REG BOOT P1V05S0_RC

(xS VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P1V05S0

(e VR DI DT_PHY. R_SW TCH 1 TRUE REG UGATE P1V05S0 R

[E1n VR_DI DT_PHY. R_SW TCH 1 TRUE REG LGATE P1V05S0

(mea’ VR DI DT_PHY. R_SW TCH 1 IRUE REG SNUBBER P1V05S0

(msw VR _CTI_PHY R_CT1 REG P1V05S0 OCSET

(mzeY VR _CTI_PHY R_CTl REG P1V05S0 VO

s NS_CPU VOO Q NS_Di EE_PHY ENSE SNS CPU VCCI O P

[ NS_CPU VCCI O NS_Di EE_PHY ENSE SNS CPU VCCI O N

m NS DI FE_PHY ENSE SNS P1V0O5S0 XW P

T NS DI FE_PHY ENSE SNS P1V0O5S0 XW N

[mnY ENSE REG P1V05S0 FB

(e ENSE REG P1V05S0 RTN

= VR _CTI_PHY R_CT1 REG P1VO5S0 SREF

= VR_CTI _PHY R_CTI REG P1V05S0_FSEL

CQut put Bus

> PONER PONER 105 PP1V05 SO

FET Swi tched

= POVER POVER 105 PP1V05 TBTLC

(e PONER PONER 105 PP1V05 TBTCI O
CPU VccSA

El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST

| nput Bus

(20} PONER PONER 5 REG VCC U7500

> PONER PONER 5 REG PVCC U7500

Local Ground

[z G\ND G\ND Q AGND VCCSASO

\/eeje]

D VR_DI DT_PHY. R_SW TCH 1 IRUE REG PHASE VCCSASO

[0} VR DI DT_PHY. R_SW TCH 1 TIRUE REG BOOT VCCSASO

[e:nY VR DI DT_PHY. R_SW TCH 1 TRUE TIRUE REG BOOT VCCSASO_RC

[ VR_DI DT_PHY. R_SW TCH 1 IRUE REG UGATE_VCCSASO

[0 VR DI DT_PHY. R_SW TCH 1 TIRUE REG LGATE VCCSASO

[xnY VR DI DT_PHY. R_SW TCH 1 TIRUE REG SNUBBER VCCSASO

= VR _CTI_PHY R_CT1 REG VCCSASO OCSET

[ VR _CTI_PHY R_CT1 REG VCCSASO VO

[z ENSE SNS CPU VCCSA

D NS_CPU_VCCSA NS_Di EE_PHY ENSE SNS VCCSASO XW P

[ NS_CPU_VCCSA NS_DI FE_PHY ENSE SNS_VCCSASO_XW N

[0 ENSE REG VCCSASO FB

P ENSE REG VOCSASO RTN

(xS VR _CTI_PHY R_CTI REG VCCSASO SREF

(s VR _CTI _PHY R_CTI REG VCCSASO FSEL

CQut put Bus

PONER PONER 0 925 PPVCCSA SO

SYNC VMASTER=D/ M_B
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CPU Cor e Phases

El ectrical Contraint Set Physi cal Spacin Vol t age DI DT NO_TEST

9 9
I nput Bus
= PONER PONER 1 PP12V SO CPUCORE FLT
[y PONER PONER 5 REG VCC U7100
Local Ground
G\ND G\ND Q AGND_CPU
Phase 1
[y PONER PONER 1 REG LVCC U7210
EED VR _CTI_PHY VR _CTL REG PWM CPUCORE 1
(% VR _CTI_PHY VR _CT1 REG PWM CPUCORE 1 R
(Y VR DI DT_PHY. VR_SW TCH 1 TRUE REG PHASE CPUCORE 1
= VR DI DT_PHY VR_SW TCH 1 TRUE REG BOOT_CPUCORE 1
=D VR DI DT_PHY. VR_SW TCH 1 TRUE TIRUE REG BOOT CPUCORE 1 RC
= VR DI DT_PHY VR_SW TCH 1 TIRUE REG UGATE CPUCORE 1
= VR DI DT_PHY. VR_SW TCH 1 TRUE REG LGATE CPUCORE 1
= VR DI DT_PHY. VR_SW TCH 1 TRUE REG SNUBBER CPUCORE 1
[ Y PONER PONER 11 PPCPUCORE SO SENSE 1
[neiz 1 SNS_CPU_CORE INS_DI FE_PHY ENSE. REG | SENCORE 1 P
= 1 SNS_CPU_CORE INS_DI FE_PHY ENSE. REG | SENCORE 1 N
[ 2203 ENSE REG | SENCORE 1 NR
Phase 2
[ Y POVER PONER 1 REG LVCC U7230
[ VR _CTI_PHY VR _CT1 REG PWM CPUCORE 2
(s> VR _CTI_PHY VR _CTL REG PWM CPUCORE 2 R
[msrY VR DI DT_PHY. VR_SW TCH 1 TRUE REG PHASE CPUCORE 2
= VR DI DT_PHY. VR_SW TCH 1 TRUE REG BOOT CPUCORE 2
s VR DI DT_PHY. VR_SW TCH 1 TRUE TIRUE REG BOOT CPUCORE 2 RC
(s VR DI DT_PHY. VR_SW TCH 1 TRUE REG UGATE CPUCORE 2
= VR DI DT_PHY VR_SW TCH 1 TRUE REG LGATE CPUCORE 2
[y VR DI DT_PHY. VR_SW TCH 1 TIRUE REG SNUBBER CPUCORE 2
[y PONER PONER 11 PPCPUCORE SO SENSE 2
[ S 1 SNS_CPU_CORE INS_DI FE_PHY ENSE. REG | SENCORE 2 P
[ L SNS_CPU_CORE NS_Di EE_PHY ENSE REG | SENCORE 2 N
[ v ENSE REG | SENCORE 2 NR
Phase 3
[ PONER PONER 1 REG LVCC U7250
= VR _CTI _PHY VR_CTI REG PWM CPUCORE_ 3
> VR _CTI_PHY VR _CTL REG PWM CPUCORE 3 R
VR DI DT_PHY. VR_SW TCH 1 TRUE REG PHASE CPUCORE 3
= VR DI DT_PHY. VR_SW TCH 1 TIRUE REG BOOT CPUCORE 3
[ VR DI DT_PHY. VR_SW TCH 1 TRUE TIRUE REG BOOT CPUCORE 3 RC
VR DI DT_PHY. VR_SW TCH 1 TRUE REG UGATE CPUCORE 3
= VR DI DT_PHY. VR_SW TCH 1 TRUE REG LGATE CPUCORE 3
(s VR _CTI_PHY VR_SW TCH 1 TIRUE REG SNUBBER CPUCORE 3
(1Y PONER PONER 11 PPCPUCORE SO SENSE 3
L SNS_CPU_CORE NS_Di EE_PHY ENSE REG | SENCORE 3 P
(s L SNS_CPU_CORE NS_Di EE_PHY ENSE REG | SENCORE 3 N
ENSE REG | SENCORE 3 NR

63 64 65

63

63 64 65

63 64

63 64

63 64

63 64

63 64

63 64

CPU AXG Phase and Core Controller

El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST
AXG
> PONER PONER 1 REG LVCC U7330
VR _CTI_PHY VR _CTL REG PWM CPUAXG
VR _CTI _PHY VR _CTL REG PWM CPUAXG R
VR DI DT_PHY. VR_SW TCH 1 TRUE REG PHASE CPUAXG
VR DI DT_PHY. R_SW TCH 1 TRUE REG BOOT CPUAXG
VR DI DT_PHY. VR_SW TCH 1 TRUE. TIRUE REG BOOT CPUAXG RC
VR DI DT_PHY. VR_SW TCH 1 TRUE REG UGATE CPUAXG
VR DI DT_PHY. VR_SW TCH 1 TRUE REG LGATE CPUAXG
VR DI DT_PHY. R_SW TCH 1 TRUE REG SNUBBER CPUAXG
PONR PONR 1.1 PPCPUAXG SO_SENSE
INS_CPU_AXG NS_DI FE_PHY ENSE REG | SENAXG P
NS_CPU_AXG INS_DI FE_PHY ENSE. REG | SENAXG N
i REG | SENAXG PR
- REG | SENAXG NR
VR _CTI_PHY VR _CTL REG CPUCORE COWP
VR _CTI_PHY VR _CTL CPUCORE _COVP_RC
VR _CTI_PHY VR _CTL REG CPUCORE FB
VR _CTI_PHY VR _CTL CPUCORE FB RC
VR _CTI_PHY VR _CTL CPUCORE FB R 1
VR _CTI _PHY VR _CTI CPUCORE FB R 2
VR _CTI_PHY VR _CTL CPUCORE PSI COMP_RC
VR _CTI_PHY VR _CTL REG CPUCORE PSI COVP
VR _CTI_PHY VR _CTL REG CPUCORE HFCOVP
NS_CPU_CORE NS_Di EE_PHY ENSE SNS CPU VCORE P
NS_CPU_CORE NS_Di EE_PHY ENSE SNS CPU VCORE N
NS DI FE_PHY ENSE SNS VCORE R P
NS_DI EE_PHY ENSE SNS VCORE R N
NS_Di EE_PHY ENSE 11 SNS VCORE XW P
INS_DI EE_PHY ENSE Q SNS_VCORE XW N
ENSE REG CPUCORE VSEN
ENSE REG CPUCORE RGND
VR _CTI_PHY VR _CTL REG CPUCORE | MON
VR _CTI_PHY VR _CTL CPUCORE | MON R
VR _CTI_PHY VR _CTL REG CPUCORE TM
VR _CTI_PHY VR _CTL REG CPUCORE SUTH
VR _CTI_PHY VR _CTL REG CPUCORE NPSI
VR _CTI_PHY VR _CTL REG CPUCORE FDVI D
VR _CTI_PHY VR _CT1 REG CPUCORE | AUTO
VR _CTI _PHY VR _CTL REG CPUCORE SW FREQ
VR _CTI_PHY VR _CTL REG CPUCORE RAMPADJ
VR _CTI_PHY VR _CTL REG CPUCORE EN PWR
VR _CTI_PHY VR _CTL CPUCORE_EN _PWR R
VR _CTI_PHY VR _CTL REG CPUCORE RSET
VR _CTI_PHY VR _CTL REG CPUAXG COwWP
VR _CTI _PHY VR _CTL CPUAXG COVMP_RC
VR _CTI_PHY VR _CTL REG CPUAXG FB
VR _CTI_PHY VR _CTL CPUAXG FB RC
VR _CTI_PHY VR _CTL CPUAXG FB R 1
VR _CTI_PHY VR _CTL CPUAXG FB R 2
VR _CTI_PHY VR _CTL REG CPUAXG HFCOWP
NS_CPU_CORE NS_Di EE_PHY ENSE SNS CPU VAXG P
NS_CPU_CORE NS_DI FE_PHY ENSE SNS_CPU VAXG N
NS_Di EE_PHY ENSE SNS VAXG R P
NS_Di EE_PHY ENSE SNS VAXG R N
NS_Di EE_PHY ENSE 11 SNS VAXG XW P
NS_Di EE_PHY ENSE Q SNS VAXG XW N
ENSE REG CPUAXG VSEN
ENSE REG CPUAXG RGND
VR _CTI_PHY VR _CTL REG CPUAXG | MON
VR _CTI_PHY VR _CTL CPUAXG | MON R
VR _CTI_PHY VR _CTL REG CPUAXG TM
VR _CTI_PHY VR _CT1 REG CPUAXG TCOWVP
VR_CTI_PHY VR_CTL REG CPUAXG SW FREQ
VR VI D _PHY VR VD CPU VI DSCLK
VR VI D _PHY VR VD CPU VI DSCLK R
VR VI D _PHY VR VD CPU VI DALERT L
VR VI D _PHY VR VD CPU VI DALERT R L
VR VI D _PHY VR VD CPU VI DSQUT
VR VI D _PHY VR VD CPU VI DSQUT R
CQut put Bus
= PONER PONER 11 PPVCORE SO CPU
= PONER PONER 11 PPVAXG SO

SYNC VMASTER=D/ M_B SYNC DATE=01/19/ 201
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GPU Core Phases and Controller GPU VDDQ
El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST El ectrical Contraint Set Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus I nput Bus
P
= PONER PONER 1 REG PVCC U8900 T PONER POVER 5! REG VCC U8350
= PONER PONER 5 REG VCC U8900 (o3 PONER POVER 5! REG PVCC U8350
Local Ground
Phase 1 [ an an Q AGND GPUVDDQ
= VR DI DT_PHY. VR_SW TCH 1 IRUE REG PHASE GPUCORE 1
= VR DI DT_PHY VR_SW TCH 1 IRUE REG BOOT_GPUCORE 1 GPU VDRQ REG PHASE GPUVDDO
= VR DI DT_PHY. VR_SW TCH 1 IRUE IRUE REG BOOT GPUCORE 1 RC e AR.DLOT_PHY VRS TCH L TRUE
VR_DI DT_PHY VR_SW TCH 1 TRUE REG BOOT GPUVDDQ
= VR DI DT_PHY. VR_SW TCH 1 IRUE REG UGATE GPUCORE 1 REG BOOT_GPUVDDO RC
= VR DI DT_PHY. VR_SW TCH 1 IRUE REG LGATE GPUCORE 1 = AR.DLOT_PHY VRS TCH L TRUE TRUE
= VR DI DT_PHY. VR_SW TCH 1 IRUE REG | SEN GPUCORE 1 ARDLOT_BHY VRS TCH L TRUE REG LGATE_GPLVODQ
VR_DI DT_PHY VR_SW TCH 1 TRUE REG SNUBBER GPUCORE 1 AE_DOLDT_BHY AR SWTCH . IRUE BLG LOAL CPUVII)
=D = VR _CTI_PHY VR _CTL REG GPUVDDQ OCSET
Phase 2 o) VR_CTI _PHY VR _CIL REG GPUVDDQ VO
[ VR_DI DT_PHY. VR_SW TCH 1 TRUE REG PHASE GPUCORE 2
= VR DI DT_PHY. VR_SW TCH 1 IRUE REG BOOT GPUCORE 2 ) VSNS_GPU_VDDQ
VR DI DT_PHY. VR_SW TCH 1 IRUE IRUE REG BOOT GPUCORE 2 RC NSO EE_BHY ENSE SNS_GPUM! s
= VSNS_GPU_VDDQ NS DI EE_PHY ENSE SNS GPUVDDQ N
VR DI DT_PHY. VR_SW TCH 1 IRUE REG UGATE GPUCORE 2 = el -
= VR DI DT_PHY VR_SW TCH 1 TRE REG LGATE GPUCORE 2 = = o0
ENSE REG GPUVDDQ RTN
e VR DI DT_PHY. VR_SW TCH 1 IRUE REG | SEN GPUCORE 2 REG G SREF
= VR DI DT_PHY. VR_SW TCH 1 IRUE REG SNUBBER GPUCCRE 2 = VRCTL_BHY VR.CIL
L VR_CTI _PHY VR _CII REG GPUVDDQ FSEL
REG GP SETO
| SL6568 e 3 VR_CTI_PHY VR_CTL = G:’U\/DDO p—
[z VR CTI_PlY VR CTI REG _GPUCORE | COVP = e e REG GPUVDDQ SET1 R
= VR_CTI_PHY VR_CTL REG GPUCORE OCSET = VR.CIL_BHY VR.CIL
VR _CTI_PHY VR CTI GPUCORE_| COVP_R Qut put Bus
= VR CTI_PHY VR CTI REG GPUCORE | REF = POVER POVER 15 PPVDDO SO0_GPU
= VR _CTI_PHY VR _CTL REG GPUCORE | SUM
= VR _CTI_PHY VR _CTL REG GPUCORE COWP
0= VR _CTI_PHY VR _CTL GPUCORE_COWP_RC
= VR _CTI_PHY VR _CTL REG GPUCORE VDI FF
= VR _CTI_PHY VR _CTL GPUCORE VDI FF R 3.3V S5/5V S4
= VR _CTI_PHY VR _CTL GPUCORE VDI FE_RC
= AELCTL By VR.CIL REG GPUOCRE_FB Physi cal Spaci ng Vol t age DI DT NO_TEST
= NS_GPU_CORE NS_Di EE_PHY ENSE SNS GPU CORE P I nput Bus
0> INS_GPl)_CORE NS DI FE_PHY ENSE SNS_GPU CORE N POVER POVER ) REG VI N U7600 .
= PONER. PONER. 5 REG VCC1 U7600 68
= PONER PONER. 5 REG VCC2 U7600 68
3.3V S5
= ENSE REG GPUCORE VSEN [(ED—\RDIDOT Py VR_SW TCH 1 TRUE REG PHASE P3V3S5 68
= ENSE REG _GPUOORE._RGND E>—eooreny | weswios 1 TRE REG BOOT_P3V3S5 o
[end VR VLD PHY VR VLD REG GPUCORE VI D4 [CTED)—VR_DLDL_BHY VR_SW TCH 1 IRUE TRUE REG BOOT_P3V3S5 RC 68
VR DI DT_PHY. VR _SW TCH 1 TRUE. REG UGATE P3V3S5 68
> VR VI D _PHY VR VID REG GPUCORE VI D3 =
D R V1D PHY B VDO REG GPUCORE VI D2 550 VR DI DT_PHY VR_SW TCH 1 IRUE REG LGATE P3V3S5 8
- VR VLD PHY VR LD REG GPUCORE VI DL [T VDI DL_BHY. VR_SW TCH. 1 IRUE REG SNUBBER P3V3S5 68
= VR VI D PHY VR MID REG GPUCORE VI DO > = VR CTI REG P3V3S5 | SEN -
= VR CTI_pHY VR CTI REG GPUCORE MODE [oD>—VBCIL_PHY VR_CTI REG P3V3S5 OCSET o8
= VR_CTI_PHY VR_CTL REG _GPUCORE REF [T VR_CTI _PHY VR_CTL REG P3V3S5 FSET 68
= VR _CTI_PHY VR_CTI REG GPUCORE OFS > VR CIL PhY VR CTI REG P3V3S5 VOUT .
= VR_CTI _PHY VR_CTL REG GPUCORE FS [T VR-CTL_PHY VR CTL REG P3V3S5 VOUT R 8
= VR_CTI _PHY VR_CTI REG P3V3S5_FB 68
CQut put Bus
= PONER PONER 1.0 PPVCORE SO GPU 5v S3
T VR_DI DT_PHY. VR_SW TCH 1 IRUE REG PHASE P5VS4 68
(s VR DI DT_PHY. VR _SW TCH 1 TRUE REG BOOT P5VS4 68
T VR_DI DT_PHY. VR_SW TCH. 1 TIRUE TIRUE REG BOOT P5VS4 RC 68
GPU 1. 05V SO > VR_DI DT_PHY. VR _SW TCH 1 TRUE REG UGATE P5VS4 68
[mse)S VR DI DT_PHY. VR _SW TCH 1 TRUE REG LGATE P5VS4 68
El ectrical Contraint Set Physi cal Spaci ng Vol t age D DT NO_TEST [CD>—RDLOT_PHY VR_SW TCH. 1 TIRUE REG SNUBBER P5VS4 68
I nput Bus VR _CTI _PHY VR _CTI REG P5VS4 | SEN 68
p >
= PONR PONR 5! REG VCC U8300 flse VR _CTI _PHY VR_CTI REG P5VS4 OCSET 68
Local Ground [mse>S VR_CTI_PHY VR_CTIL REG P5VS4 FSET 68
= 20 20 0 PIVOS_GPUAGND > vRcn ey B CTL REG P5VS4 VOUT .
1. 05V SO (s S VR_CTI _PHY VR_CTI REG P5VS4_VQUT R 68
= VR DI DT_PHY. VR _SW TCH 1 TRUE REG PHASE GPU P1V05S0 > VR_CTI_PHY VR_CTIL REG P5VS4 FB 68
= VR DI DT_PHY. VR_SW TCH 1 TIRUE REG PHASE GPU P1V05S0 L
VR DI DT_PHY. VR_SW TCH 1 TRUE REG BOOT _GPU P1V05S0 Qut put Bus
= VR DI DT_PHY. VR _SW TCH 1 TRUE TRUE REG BOOT GPU P1V05S0 RC > PONER. POWER 5 PP5V_S5 6
VR DI DT_PHY VR SW TCH 1 TRUE REG UGATE GPU P1V05S0 [>—Bower POER 5 PP5V_S4 s
= VR DI DT_PHY. VR _SW TCH 1 TRUE REG UGATE GPU P1V0O5S0 R [sey PONER. POWER. PP3V3 S5 6
= VR DI DT_PHY. VR_SW TCH 1 TIRUE REG LGATE GPU P1V05S0
(BEE VR_CTI_PHY VR CTL REG GPU P1V05S0_OCSET R FET Swi tched
R VR CTI_PHY VR CTI REG GPU P1V05S0 VO R D>—Larr PONER 5 PP5V_S0 6
™ VR_CTI _pHY VR CTI REG GPU P1V05S0 OCSET [D—LoER BONER PP3V3 S4 s
= VR_CTI _pHY VR_CTI REG GPU P1V05S0 VO CD>—LQR EONER PP3V3 SO 6
= PONER. PONER. PP3V3 S0 SSD 6
LI NS_GPU_P1V0S5 NS_Di EE_PHY ENSE SNS_GPU _PEX | OVDD_P PONER PONER PP3V3 ENET .
[T
= NS_GPU P1V05 NS_Di EE_PHY ENSE SNS GPU PEX | OVDD N PONER PONER PP3V3 TBTLC .
Sensed
[mcs 3 ENSE REG GPU P1V0O5S0 FB = PONER. POWER PPSSD S0 6
= ENSE REG GPU P1V05S0 RTN
= VR _CTI_PHY R_CTL REG GPU P1V05S0_SREF
= VR _CTI_PHY VR _CTL REG GPU P1V05S0 FSEL
CQut put Bus
(s PONER PONER 105 PP1V05 SO0 GPU

DDR3 Vr ef
Physi cal Spaci ng Vol t age DI DT NO_TEST
Menory Vref
= PONER. PONER. PP3V3 S4 VREFMRGN DAC a2
= PONER PONER. PP3V3 S4 VREFMRGN CTRL 32
= POWFR_DDR. POWFR_DDR 0. 75! PPDDRVREF DQ MEM A S3 6
POWFR_DDR POWFR_DDR 0. 75! PPDDRVREF DQ MEM B S3 6
= POWFR_DDR. PONFR_DDR 0. 75! PPDDRVREF CA MEM A S3 6
= POWFR_DDR. PONFR_DDR 0. 75! PPDDRVREF CA MEM B S3 6
B POWFR_DDR POWFR_DDR Q 75 CPU DI MM VREF DAC A B
= PONFR_DDR PONFR_DDR CPU DI M VREF DAC B 1
= POWFR_DDR POWFR_DDR Q 75 CPU DDR VREF 1
3. 42V G3H
Physi cal Spaci ng Vol t age DI DT NO_TEST
3.42V G3H
= PONER. VR _SW TCH 1 P3V42G3H BOOST 70
= PONR VR_SW TCH 1 P3V42G&3H SW 70
= VR_CTI _PHY VR_CTI P3V42G3H FB 70
= VR_CTI _PHY VR_CTI P3V42G3H _SHDN L 70
CQut put Bus
= PONER PONER 425 PP3Vv42 G3H 6
1.8V SO
Physi cal Spaci ng Vol t age DI DT NO_TEST
1.8V SO
PONR VR_SW TCH 5! REG PHASE P1V8S0 69
(s VR_CTI _PHY VR_CTI REG P1V8S0_VFB 69
VR _CTI _PHY VR _CTI REG P1V8S0_SYNCH 69
CQut put Bus
WS PONER. PONER. 1.8 PP1V8 SO 6
HDD SO
Physi cal Spaci ng Vol t age DI DT NO_TEST
= PONER PONER 5 PPHDD SO 6
PONER PONER 5 PP5V_S0_HDD 6
12v
Physi cal Spaci ng Vol t age DI DT NO_TEST
I nput Bus
[t PONER PONER 1 PP12V_ACDC 6
FET Swi tched
= PONER PONER 1 PP12V_S5 6
PONR PONR 1 PP12V_SO 6
Sensed
[y PONER PONER 1 PP12V_G3H 6
PONER PONER 1 PP12V SO GPUCORE
= PONER PONER 1 PP12V_ S0 GPUUNCORE
G ound/ Conmon
Physi cal Spaci ng Vol t age DI DT NO_TEST
Conmon
G\ND G\ND Q GND
= T T T T

SYNC VMASTER=D/ M_B
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Thunder bol t TBT IC Net Properties TBT/ DP Net Properties
Thunder bol t - speci fi c Physical Rules : . . ) : . . )
— El ectrical Contraint Set Physi cal Spaci ng El ectrical Contraint Set Physi cal Spaci ng
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ w3 DP_85D DI SPI AYPORT DP_TBTSNKO M._C P<3..0> 9 34 Port A
or
— » DP_TBTSNKO M. C N<3..0>
TBT_I 2C_55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD D Aa0 DLSELAYRCRL o =D 18T A 20 TBTOP s0n TeTop TBT A R2D C P<1> 54 75
- — - — - — - - — = DP_TRTSNKO_M DP_85D DI SPLAYPCRT DP_TBTSNKO_M._P<3..0> 34 TBT A 2D C Nel>
TBT_SPI _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ e TErswo op_asn DispiavecRT | DP TBTSNKO M. Ne3.. 0> w e E— — e
== o 85D Dl SPLAYRCRT DP_TBTSNKO AUXCH C P [ED—IBLARMm EI0R_200 BT 1BL A ROD C <O o7
TBTDP_90D * 90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF D o TRT_A_R2D0 TBIDP_90D IBIDP TBT A RRD C N<O> 34 75
— — — - - - - - - i d i - D DP_85D DI SPI AYPORT DP_TBTSNKO_AUXCH C N 9 34 |meiog TBT A ROD P<l..0>
D DP_TBTSNKO_AUX DP_85D DI SPI AYPORT DP_TBTSNKO AUXCH P 34 = TRILE.200 LEIDR TET A ROD Nel  0n i
D DP_TBTSNKO_AUX DP_85D DI SPI AYPORT DP_TBTSNKO AUXCH N 34 = TEIDE 200 LBT0e i D
[ DP_TRTPA M 1 DP_85D DI SPLAYPCRT DP TBTPA M. C P<1> 34 75
Thunder bol t - speci fic Spacing Definitions CcD DP_850 DI SPI AYPCRT DP TBTSNK1 M. C P<3..0> o 5 > e IaIRA M1 DP_85D DL SPLAYPCRT DP TBTPA M. C N<1> 34 75
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG T = DB.A5D DLSBLAYPCRT. LU_[BISNKL M C N73. . O o3 ED—B-IBIRAM S DEASD e e DP TBTPA M. C P<3> 3475
— — "~ [meza0 DP_TBISNKI_M DP_85D DI SPI AYPORT DP_TBTSNK1 M. P<3..0> 24 [in DP TRIPA M3 DP 850 DL SPL AYPORT. DP TBTPA M. C N<3> 34 75
TBT_I 2C * =2x_DI ELECTRI C [ e DP_TBTSNKI_M DP_85D DI SPLAYPCRT DP TBTSNK1 M. N<3..0> 34 = DP_85D DI SPLAYPCRT DP TBTPA M. P<1> 75
TBT_SPI * =2x_DI ELECTRI C 2 = DP_850 Dl SPI AYRCRT DP TBTSNK1 AUXCH C P 934 = Dp_g5D Dl SPLAYPCRT DP TBTPA M. N<1> s
= = — ey op_gsn DL SPl AYPCRT DP_TBTSNKL AUXCH C N oo Pl b e e DP TBTPA M. P<3> .
TBTDP * =5x_DI ELECTRI C ? = DP_TBTSNK1_AUX DP_85D DI SPLAYPCRT DP_TBTSNK1 AUXCH P 34 > DP_85D DI SPLAYPCRT DP_TBTPA M. N<3> 75
T DP_TRISNKI_ALX. DP_85D DI SPI AYPCRT DP_TBTSNK1 AUXCH N
TBTDP TOP, BOTTOM | =7x_DI ELECTRI C ? = “ Co— Al DP_gsD Dl SP| AYPCRT DP_A_LSX_M._P<1> 1
D DAL DP_85D DI SPLAYPCRT DP A LSX M. N<1> 75
SOURCE: Bill Cornelius’s T29 Routing Notes > DP I NTPNI_TBT M _MIX DP_85D DI SPI AYPORT DP TBTSRC M. P<3..0> 73 D TRIDP_90D TRIDP TBT A D2R C P<1..0> 75
[z DP_INTPNI_TBT M _MIX DP_85D DI SPL AYPORT DP_TBTSRC M. N<3..0> 73 = TRIDP 90D TRIDP TBT A D2R C N<1..0> 75
= DP_INTPNI_TBT M _MIX DP_85D DI SPLAYPORT DP_TBTSRC M. C P<3..0> 73 = TBT A 2RI TRIDP 90D TRIDP TBT A D2R P<1> 34 75 _—
. [T DE_LNIEN_TET M _MX Dp_8sD DI SPLAYPCRT DP_TBTSRC M. C N<3..0> 7 . > I8LA 2 TRTCP 90D TRTDE TBT A D2R N<1> 0 75
Di spl ayPort D> e-inren TET ApCux | e gsp P DP_TBTSRC AUXCH P 7 >4 P — TBT A D2R P<0> w7
DP- speci fic Physi cal Rul es [ Y DP_I NTPNI _TBT_AUX_MIX DP_85D DI SPLAYPORT DP_TBTSRC AUXCH N 73 > TBT_A_D2R0. TRIDP_90D. TBIDP TBT_A D2R N<O> 34 75
DP_85D DI SPI AYPORT DP_TBTSRC AUX C P 73 IBT. \UXCH DP_85D DI SPI AYPORT DP_TBTPA AUXCH C P 34 75
— | g =
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ DP_85D DI SPL AYPCRT DP_TBTSRC AUX C N 73 [EoD—IBL UXCH. DP_85D DI SPL AYPCRT DP_TBTPA AUXCH C N 34 75
— DP_TBTPA AUXCH P
DP_85D * 85_OHM DI FIF  =85_OHM DI FF 0. 08MV =85_OHM_DI FF =85_OHM DI FF =85_OHM DI FF = D850 DLSBLAYBCRT i
- - - - - — — — — — = DP_85D DI SPI AYPORT DP_TBTPA_AUXCH N 75
o . L - BT 1oC 58 BT Loc -l 2C TBTRTR SCL e 18 x>y DP. UXCH _DDC DP_85D DI SPI AYPORT DP_A AUXCH DDC P 75
DP-speci fic Spacing Definitions = — [ A AXCH DIC DP_85D DL SPLAYPORT DP_A AUXCH DDC N 75
S = BIL26.55 B-L2C =12C TBIRIR SDA s ae = TBIDP_90D IBTDP TBT A D2R1_AUXDDC P
75
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG
— [ [ e TBT SPI CLK » =D TRIDP_90D TRIDP TBT A D2R1 AUXDDC N 75
DI SPLAYPORT * =3: 1_SPACI NG ? e
— [n TBT_SPI_NMOSI IBT_SP|_55: IBT_SPI TBT SPI_MOSI 34
TBT_SPl_M SO TBT_SPl _55: TRT_SPL TBT SPI_M SO Port B
= aa ( :
f . . . TBT B R2D C P<1>
Pairs should be within 100 nils of clock |ength. = IBLSPL_CS | IBT_SPl_55 IBT_SPL TBT SPI_CS L 24 [ED>—IEB.22m TRILE.200 LEIDR 3476
: . . = TIBT_B _R2DI TBIDP_90D IBTDP TBT B R2D C N<1> 34 76
Max | ength of DisplayPort traces: 12 inches
=D IBT_B_R2D0 TBIDP_90D IBTDP TBT B RD C P<0> 34 76
Di spl ayPort intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. TIRT B _R2D0 IRTDP_90D TBIDP TBT B R2D C N<O> 34 76
9 3 D>
Di spl ayPort AUX channel intra-pair matching should be 5 ps. No relationship to other signals. TBIDP_90D TBIDP TIBT B R2D P<1..0> 76
P 9 =
= TBIDP_90D IBIDP TBT B R2D N<1..0> 76
= DP_TRTPR M 1 DP_85D DI SPLAYPCRT DP TBTPB M. C P<1> 34 76
= DP_TRTPR M 1 DP_85D DI SPLAYPCRT DP TBTPB M. C N<1> 34 76
*: Only used on hosts supporting T29 video-in = DP_TRIPR M 3 DP_85D DI SPI AYPORT DP_TBTPB M. C P<3> 34 76
== DP_TRIPR M 3 DP_85D DI SPLAYPCRT DP TBTPB M. C N<3> 34 76
DP_85D DI SPLAYPCRT DP TBTPB M. P<1> 7
Di Spl ayPOrt [liie DP_85D DI SPL AYPCRT DP TBTPB M. N<1> 76
= DP_85D DI SPLAYPCRT DP_TBTPB M._P<3> 76
LG5 jr—
El ectrical Contraint Set Physi cal Spaci ng = DP_85D DI SPI AYPORT DP TBTPB M. N<3> 76
& aphi cs Source = DP_B | DP_85D DI SPI AYPORT DP B LSX M. P<1> 76
[ED—DeLNIPN _EGM MK DP_85D DI SPL AYPCRT DP INT EG M. P<1..0> o 73 DEBL DEASD e e DP B LSX M _Nel> e
DP_INTPNI_EG M _MIX DP_85D DI SPLAYPORT DP_INT EG M. N<1..0> 973 = TRIDP 90D, TRIDP TBT B D2R C P<1..0> 76
[z DP_I NTPNL_EG AUX_MIX DP_85D DI SPI AYPORT DP_INT_EG AUX P 9 73 [lice TBIDP 90D TRIDE TBT B D2R C N<1..0> 76
DP_I NTPNL_EG AUX_MIX DP_85D DI SPI AYPORT DP I NT_EG AUX N 9 73 = TBT_B_D2RI TRIDP_90D TRIDP TBT B D2R P<1> 34 76
DP_85D DI SPLAYPORT DP_INT_EG AUX C P 73 = TBT B 2RI TRIDP 90D TRIDP TBT B D2R N<1> 34 76
[nzpS DP_85D DI SPLAYPORT DP_INT_ EG AUX C N 73 D> TBT B D2R0. TRIDP 90D TRIDP TBT B D2R P<0> 34 76
D> IBT_B 2RO TBIDP_90D IBTDP TBT B D2R N<O> 34 76
I nternal Panel = IBT_B_AUXCH DP_85D DI SPI AYPORT DP_TBTPB AUXCH C P 34 76
[ DP_85D DI SPLAYPORT DP_INTPNL M. C P<3..0> 73 = TBT B AUXCH DP 85D DL SPLAYPCORT DP_TBTPB AUXCH C N 34 76
DP_85D DI SPLAYPCRT DP_I NTPNL_M._C N<3.. 0> 73 = DP_85D DI SPLAYPCRT DP_TBTPB AUXCH P 76
> DP_I NTPNI_M _CONN DP_85D DI SPI AYPORT DP_ I NTPNL M. P<3..0> 72 73 =D DP_85D DI SPL AYPORT. DP_TBTPB AUXCH N 76 B
(Y DP_INTPNI_M _CONN DP_85D DI SPI AYPORT DP_ I NTPNL M. N<3..0> 72 73 [EED— 2B _AUXCH DIC DP_85D DI SPI AYPORT DP_B AUXCH DDC P 76
2o DP_I NTPNI _AUX_CONN DP_85D DI SPL AYPORT. DP_I NTPNL_AUX P 72 73 D DP_B_AUXCH_DDC. DP_85D DI SPL AYPORT. DP_B AUXCH DDC N 76
D DP_I NTPNI _AUX_CONN DP_85D DI SPI AYPORT DP_I NTPNL _AUX N 72 73 (e S TRIDP_90D IRIDP TBT B D2R1 _AUXDDC P 76
D TBIDP_90D IBIDP TBT B D2R1_AUXDDC N 76
I nternal DP SPDI F
s HDA DP_I NT_SPDI F_AUDI O 53 72
—
SYNC VMASTER=D/ M_B A
~ TBT/ DP _Co i
D=2\ e e s
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Backl i ght Controll er Is it chel’oh or sel’oh?
BLC-speci fi c Physical Rules . )
— Physi cal Spaci ng Vol t age DI DT NO_TEST
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP . ¢ B
— nput Bus
BLC_P6MM * Y 0.600 MM 0.100 MM 3.0 W =STANDARD =STANDARD [ED—BouER R ! PRL2V_BKLT_5h5
— o PONER 1 PP12V BKLT FUSED
BLC_P3MM * Y 0.300 MM 0.100 MM 3.0 W =STANDARD =STANDARD J— J— R PP12V SO BKLT FILT
2V _SO BKLT
[ aeS PONR PONR 1 PP1 PVWR
Physical Net Type to Rule Map [>—BoER BONER 1 PP12V SO BKLT PVR R
- == = PONR PONR 5! PP5V SO BKLT R
NET_PHYSI CAL_TYPE AREA_TYPE | PHYSI CAL_RULE_SET (i PONER PONER PP3V3 SO BKLT VDDI O R
POVWER_BLC * BLC_P6MM Local G ound
- = GND_BKLT
POVER BLC RET * BLC_P3MM [CD—BLC-CIL PR ALC PHASE o e
_ [D—BLeCrl_phy BILC_PHASE 0 PG\D
BLC_CTL_PHY * BLC_P3MV = BILC CTI _PHY BI C_PHASE Q DGND BKLT
Y BIC CTI_PHY Bl C_PHASE o} LGND BKLT
. . P . Backl i ght
BLC- speci fic Spacing Definitions Constraints PONER BLC BLC. PLASE a0 TRUE BKLT PHASE
BLC Hi gh Vol tage CQutput BLC Hi gh Vol tage CQutput BLC CTI _PHY Bl C_PHASE 80 TRUE BKLT GATE
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET [E>—BLC.CTL_PHY BILC_PHASE 80 IRUE BKLT GATE R
= — BIC CTI _PHY BLC_PHASE 80 TIRUE IRUE BKLT SNUBBER
*
BLC_HV_I SO 0. 45mm 1000 BLC_HV BLC CTL & BLC_CTL_I SO > siccn ey | ac e ] L BKLT SW R
BLC_HV BLC_HV * BLC_CTL_I SO
=== BKLT | SET
BLC_HV N N BLC HV | SO > BIC CTI_PHY BIC CTI Si
- — = BIC CTI_PHY BIC CTI BKLT FLT
[t BIC CTI _PHY BIC CTl BKLT FLT RC
[ INS_DI FE_PHY ENSE. BKLT SWP
BLC Baddi es BLC Baddi es NS_DUEE_PHY [ SENSE BKLT_SW N
= — = ENSE BKLT FB
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
— [necen BIC HV 6 BKLT FB XW
PHASE_| SO * =8: 1_SPACI NG 2000 BLC_PHASE * * PHASE_| SO = c iy R BKLT FB R
PHASE_SV2SW * =1: 1_SPACI NG ? BLC_PHASE BLC_PHASE * PHASE_SV2SW >—eanac | accn BKLT | SENL
PHASE_SW2PWR * =2: 1_SPACI NG ? BLC_PHASE POVER * PHASE_SW2PVR [ EMERBICRET] BIC CTI BKLT | SEN2
- ——— [ POANER BIC RET | BIC CTI BKLT | SEN3
* —>.
PHASE_SW2GND =2: 1_SPACI NG ? BLC_PHASE GND * PHASE_SW2GND PR BLC RET | mic BKLT | SENA
= POANER BIC RET | BIC CTI BKLT | SENS
BLC Control BLC Contr ol A PONR BIC RET | BIC CII BKLT | SEN6
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET [ED>—PMERBICRET L BICHY BKLT | SEN1 R
— POANER BIC RET | BIC HV BKLT | SEN2 R
BLC_CTL_I SO * =3: 1_SPACI NG ? BLC_CTL * * BLC_CTL_I SO > eaver aic et | aicn BKLT | SEN3 R
= POANER BIC RET | BIC HV BKLT | SENd R
= POAER BIC RET | BIC HV BKLT | SEN5S R
[(mice’s POAER BIC RET| BIC HV BKLT | SEN6 R
> PONR BIC RET| BIC HV LED RETURN 1
POAER BIC RET| BIC HV LED RETURN 2
> PONFR BIC RET| BIC HV LED RETURN 3
PONR BIC RET| BIC HY LED RETURN 4
BICRET| BICHV LED RETURN 5
BICRET| BICHY LED RETURN 6
[ imacs PONER BIC BIC HV 6 BKLT BOOST
[ PONER BI C BIC HY 6 BKLT BOOST 1
[ PONER BI C BIC HV & BKLT BOOST 2
Cell o M scel | aneous
El ectrical Contraint Set Physi cal Spaci ng
SPI
= NB_PHY. NE BKLT SCL 77
= NB_PHY MR BKLT SDA 77
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