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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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U1000
31300
| NTEL CPU
2. X OR 3. X Giz XDP CONN
PG 12
PENRYN
PG 9
FsB
64-Bit 196950, U7000
1067/ 1333 Mz
DC/ BATT
PG 10
32900 PG 58, 59
GPl Os FSB | NTERFACE MAI N 2 e
MEMORY DDR3- 1067/ 1333MHZ DI MM
PG 18 PG 14 U5535, U515
PG 25, 26
CPU, MCP, TEMP SENSOR
M PG 45
sc
CLK
PG 18
SYNTH 06100 PC N\ERPGSSDENSE
PG 15, 18 SPI
Pl Boot ROM J5601
SATA CON CONTROL
Conn 1. 05V/ 3GHZ. PG 18 e st AN N Pé"‘\s‘D
PG 38 /I\
HD \|/
— NVI DI A
SATA 4499 B 0 BSB ADC Fan Ser
5100
Conn 1.05V/ 3G, SATA MCP SMC Pri LPC+SPI Conn
PG 38 PG 17 LPC G 30 e
PG 18
u1400 I T
J9000
LVDS VR
CONN LVDS ouT CTRL
33401 us701 J4890 J3401 J4600, J4610 33500 34890
PG 68 RGB ouT
Bl uet oot h| | A IR CANERA es Card reader|  |Blue Ray de
J9400 bpPout PG 29 PG 47 PG 38 PG 29 @n%céﬂor S PG30 PG38
DI SPLAY PORT HOM - ouT ag— /|\
CONN & 9
oV ouT g o
PG 70 VDS oUT E ©
~
PG 16 @y ©
Bon ©
,9 <
33401 % ®
2 o«
Al R PORT % o
5
o
PG 29 358 °
G I I.In J1300
3 SMB
o PG 18 SvB
w
CONN
MAC PCI HDA PG 12
PG 17
PG 18
U6201
Audi o
Codec
PG 52
900 u6880 U6633, U6623, UB613
GB Line In HEADPHONE M c Speaker
BII\_:/_mN7%IM Filter Filter Anp Anps
PG 53 PG 54 PG 53 PG 55
PG 31
J3401 JZ000 :I: L\ \‘/—/
PCI = E E_ NET J6750, 6700 R
Ai rPort Conn Audi o
PG 29 Conns
PG 32
PG 56
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PP18V5_DCl N_CONN %
080
Qr —JI\TAB
N PPDCI N_G3H_OR_PBUS ENABLE ‘
3. 425V G3HOT PP3V42_G3H_REG SMC PVRGD
Q7085 T PBUS_VSENSE LT3470 - @ RNGVDBOA: F @
U6990 Us010
8A FUSE @B315
D PPVBAT_G3H_CHGR REG /~\ PPBUS_G3H — PBUS_G3H VSENSE o
F7040 @ N
VI'N
CHOR_EN CPUVTTSO ENs| ey psy  vaur 4 PPEVOB_SO
F6905 (s5) CPUVTT | (8A MAX CURRENT)
6A FUSE ENABLES
AC DCI N( 16. 5V) (1.05V)
ADAPTER|— S\ —4 vIN R7050 TPS51117 MCP89
/ VouT U7600 PWRBTN-
I'N SMC_BATT_I| SENSE
R7Q20._| PBUS SUPPLY/ P
SMC_DCI NI SENSE
= BATTERY CHARGER @ pLTRsT-4 LPC RESET L
CPUVTTSO_PGOOD
- = = RSMRST*
| SL6259 VCE WRED| byrap
- u7000 @ SMC_CPU_VSENSE = b CPU_PWRGD
CPU VCORE PPVCORE_SO_CPU CPUPYRGD( GFI 019)
WV
J6950 / VIN SL9504B SMC_CPU_I SENSE ~ (44A MAX CURRENT) u285 CPU_RESETH ’
—_— ]
U1400 ®
| MP_VR _ON R
3s2P Q7055 = = — SR g
(9 TO 12. 6V) PPVBAT_GBH_CONN| g\ PPVBAT_GBH_CHGR_R @ P VR PWRGOOD DELAY i
C - R ur100 cPU i
CHGR BGATE PPBUS G3H 4.5V AUDI O
— 1 N MAX8840
. 200 vour PP4V5_AUDI O_ANALOG RESET* <
U1000
NOP8Y ] (1) @) P3V3S3_EN ®
PM SLP_S4_L Q7940
SMC /Lea)\ PP5V_SO_FET
P16 29
PM SLP_S3_L @ @ ‘ P5VS3_EN L N gy PP5V_S3_REG
u4900 @ - = L ENL (RN vouT, (13A NAX CURRENT) @ P5VS0 EN
= DDRREG_EN Po0b SMC_PM@_EN Lo 2T
U1400 »—@ (55 @ PP3V3_S5_REG
P3V3SS_ENL | o 3. 3y {(5. 5A VAXCURRENT)
b TS -4 Q7910
u7840 TPS51125
@ @ U7201 ) \ PP3V3_S3_FET @
-~ P5VS3_EN L ] 1.2 vrees @450
DELA VIN P3V3$3_El /rea P3V3_S3_WAN
LP8545 P5V3V3_PGOOD } 94
BKLT EN uo701 PPVOUT_SW LCDBKLT >
= gENA VOUT P3V3ENET EN L SNC
B RSMRST_ouT( P15)¢PM_RSMRST_ L
Q7930 ALL SYS PWRGD PVIRGD( P12) —#99ms DLY= || pvP VR R
l . PP3V3_S0_FET ~SvRST I WP_VR_ON(PT%) %@
Q7890 VIN PPOV9_S5_RE PR SMRST_PVRCDg RSVRST_| N( P13)
AP_PWR EN 3 Ljen vour 4 PPOVO_S5_REQ — 5 e oot 1) o
| SL8009B P3V3S0_EN TPioas02 LPPLVB_SO_REG T P"‘R—BUTS“((B'?S) cunl_PM PWRBTN L
u7750 U7760 i @ B
ReTl SMC_RESET_L
15y P1V5S0_PGOOD
| SL8009B .MG P5V3V3_PGOOD SLP S5 L
Q7890, Q7£§/|18LP oL u7710 MOPOORESD_PGOD g r or\ b SLP_S5_L( P95)
foLF oS3 | ST T er By == pSLP_S4_L(P94) —
CPUVTTSO_PGOOD op sl
SNC_ADAPTER_EN Q7930 1. 05V Py a— SLPS3L ~ga1p s3_L(PO3)
/T#%\ PP1VERLV35 SW MP oh D A SOPGOOD_RST_L U4900
34 Tav PP1V05_SO_MCP_PLL_REG
N sTisi2G12rR | PP1V2_ENET_REG
=DDRREG EN |- 1.5V MCPDDROUT PP1V5_S3_REG U720
A vem (12A MAX CURRENT) AT
- >
PV SLP_S3_L =DOTVIT EN (3sy™ 5 sy ew s
o (TA NAK CORRENT) PP1VS SO
______ D 2L eV2
A - P1V8S0_EN Y Th<Ei1ls PPLVOS SO |\
DELAY PBU(S\b/g;ENSE EN Ur300 - |1 SL88042 SYNC_VASTER=K69 VLB SYNC_DATE=08/ 197 2009
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=] P1V5S0_EN P GaRE | PPMCPOORE_SO_R R7525 PPMCPCORE_SO_REG ursro Power Bl ock Di agram
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K6_PROGPARTS

BOOTROM UNLOCKED, SMC: PROG, | R PROG, VEELLSPRI NG PROG

K6_DEVEL: ENG

BKLT: ENG, BMON: ENG, XDP_CONN, LPCPLUS, VREFMRGN: YES, EFI _DEBUG, SOPGOOD_I SL, RDRV: | N_DEVEL

K6_DEVEL: PVT

LPCPLUS, XDP_CONN

K6_DEBUG ENG

DEVEL_BOM SMC_DEBUG: YES, XDP

Ké6_DEBUG PVT

DEVEL_BOM BKLT: PROD, BMON: PROD, SMC_DEBUG: YES, XDP, VREFMRGN: NO

K6_DEBUG: PRCD

BKLT: PROD, BMON: PROD, SMC_DEBUG: YES, XDP, VREFMRGN: NO, LPCPLUS, MCPHVDD: P2V5, LDO. FI XED, HTOL_SENSE: YES

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33783769 1 PDC, SLGVT, PRQ 2. 26, 25W 1066, R0, 3M BGA, P7550 U1000 CRI Tl CAL CPU: 2. 26GHZ
33753680 1 PDC, LGDZ, PRQ 2. 40, 25W 1066, RO, 3M BGA U1000 CRI Tl CAL CPU: 2. 4GHZ
33783756 1 PDC, SLGFG, PRQ 2. 53, 25W 1066, R0, 3M BGA uU1000 CRI Tl CAL CPU: 2. 53GHZ
33783761 1 PDC, SLGLA, PRQ 2. 66, 25W 1066, EO, 3M BGA U1000 CRI Tl CAL CPU: 2. 66GHZ
33783797 1 | C, MCPBOM AO1, 31X31MV BGA1168 u1400 CRI Tl CAL MCP89M AO1

C 33753866 1 | C, MCPBOM AO1, 31X31MV BGA1168 u1400 CRI Tl CAL MCP89M A02
34182731 1 I'C,1MBI T, SPI FLASH, K17/ 18 U3990 CRI TI CAL BCM5764M
34350493 1 1 C, ASI C, BCV6764M ENET CONTROLLER, 8x8, 64GFN| U3900 CRI TI CAL BCMB764M
33850753 1 | C. FW643- E2, 13048 PHY/ OHOl LI NK/ PO - E, 12 u4100 CRI TI CAL
35352896 1 1 C.LP8545, LED BKLT CTRLR LLP24 w9701 CRI TI CAL

Programmabl e Parts
33850563 1 I C, SMC, HS8/ 2117, 9X9MM TLP, HF u4900 CRI Tl CAL SMC: BLANK
34170240 1 SMC EXTERNAL, K6 u4900 CRI Tl CAL SMC: PROG
33550610 1 I C, FLASH, SPI , 32MBI T, 3. 3V, 86MHZ, 8- SCP u6100 CRI Tl CAL BOOTROM BLANK
34170238 1 EFl  UNLOCKED, K6/ K69 U6100 CRI TI CAL BOOTROM UNLOCKED
34152589 1 I C, EFI , LOCKED, K6 u6100 CRI Tl CAL BOOTROM LOCKED
33850633 1 I'C, CYPRS, CY7C63803- LQXC, 4X4MM USB, 24- QN u4800 CRI Tl CAL | R BLANK
34152384 1 I C, ENCORE |1, CY7C63803- LQXC u4800 CRI Tl CAL | R PROG
33752983 1 I C, PSOC+ W USB, 56 PI N, MLF, CY8C24794 uU5701 CRI Tl CAL VEELLSPRI NG BLANK
34152616 1 I C, TP PSCC, K17, K18 u5701 CRI Tl CAL VEELLSPRI NG PROG

B Alternate Parts

PART NUVBER | ALTERNATE FCR| BOM OPTI ON REF DES | COMMENTS:

15250693 15280778 ALL CYNTEC AS ALTERNATE

15250796 15250685 ALL CYNTEC AS ALTERNATE

15750058 157S0055 ALL DELTA AS ALTERNATE

104S0018 104S0023 ALL DALE/ VI SHAY AS ALTERNATE

128S0093 128S0218 ALL KEMET AS ALTERNATE

15250874 15250516 ALL MAGLAYERS AS ALTERNATE

15250847 15250586 ALL MAGLAYERS AS ALTERNATE

15251025 15251024 ALL TOKO AS ALTERNATE

337S3769 337S3704 ALL INTEL P7550 CPU AS ALTERNATE

15281135 15250586 ALL TOKO AS ALTERNATE

516- 0213 516- 0201 ALL MOLEX AS ALTERNATE

516S0790 516S0706 ALL MOLEX AS ALTERNATE

37650699 376S0360 ALL SSVBPLSFE AS ALTERNATE

A

DEVELOPMENT BOM

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 1634 1 Ké M.B_LDO DEVELOPMENT BOM DEVEL CRI TI CAL DEVEL_BOM

BOM Vari ant s Bar Code Labels / EEE #'s
BOM NUVMBER BOM NAMVE BOM OPTI ONS PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639-1120 PCBA, MLB_LDO, BETTER, K6 K6_COVMON, CPU: 2. 4GHZ, MCP89M A02, EEEE: DD24 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD23] CRI Tl CAL EEEE: DD23
639-1119 PCBA, MLB_LDO, BEST, K6 K6_COVMON, CPU: 2. 66GHZ, MCP89M A02, EEEE: DD23 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DD24] CRI Tl CAL EEEE: DD24
085- 1634 K6 M.B_LDO DEVELOPMENT BOM K6_DEVEL: PVT
BOM G oups
D BOM GROUP BOM OPTI ONS
K6_ COVIMON COVMON, ALTERNATE, K6_M SC, K6_DEBUG PROD, KB_BL, K6_PROGPARTS, RDRV: NO, SPI : 25MHZ, CPU_CAP: 15
K6_M SC DP_ESD, M KEY, BCM6764M GL137, ENET_ESD, VFRQ SLPS3, LVDDR3: YES, MCPPLL_R REG, SOPGOCD_BJT, BOOST_VOL: LOW HDA: 1. 5V

K6

BOARD STACK- UP

SI GNAL

GROUND

SI GNAL( Hi gh Speed)

SI GNAL( Hi gh Speed)

GROUND

POVNER

POVNER

GROUND

SI GNAL( Hi gh Speed)

'Swooxlmm.bwwa'
)

SI GNAL( Hi gh Speed)

GROUND

SI GNAL

ISYNC MASTER=K24 M.B
TTILE

BOM Conf i gurati on
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Fan Connectors

(NEED 2 TP)
6765

Funct

RI GHT CLUTCH CONN

iy

as

a6

55 56

55 56

55 56

54 55

54 55

54 55

54 55

1000000000000

TRUE PP5V_S3 BTCAMERA F
TRUE PCIE AP D2R P

TRUE PCIE AP D2R N

TRUE PCIE AP R2D P

TRUE PClE_AP_R2D N

TRUE PCI E _CLK100M AP_CONN P
TRUE PCI E CLK100M AP_CONN N
TRUE USB_CAMERA CONN P

TRUE USB_CAMERA CONN N
TRUE PP5V_WL.AN

TRUE PCl E WAKE L

TRUE SMBUS SMC A S3 SCL
TRUE SMBUS SMC A S3_SDA
TRUE USB BT CONN P

TRUE USB BT CONN N

TRUE AP CLKREQ Q L

TRUE AP_RESET CONN L

54 55

[rend TRUE PP5V_SO
D Pt TRUE FAN RT PWM
= TRUE FAN RT TACH
(NEED TO ADD 3 GND TP)
M C FUNC_TEST
TRUE Bl MC LO
TRUE BL_MC HI
TRUE Bl_MC SHI ELD
SPEAKER FUNC_TEST
= TRUE SPKRAMP_L N OUT
> TRUE SPKRAVP L _P_QUT
= TRUE SPKRAMP_R N_QUT
= TRUE SPKRAVP_R_P_OUT
= TRUE SPKRAVP_SUB N_OUT
= TRUE SPKRAVP_SUB_P_QUT

54 55

(NEED TO ADD 6 GND TP)

PD_FLEX_CONN

I onal

29
15 29 74

15 29 74

29 74

29 74

29 79

29 79

29 79

29 79

6 20 (NEED 2 TP)
15 24 29
6 42 78
6 42 78
29 79

29 79

29

29

67
6 a8
47 a8
47 a8
47 a8
47 a8
47 a8
8

47 a8
47 a8
47 a8
47 a8
47 a8
47 a8
47 a8
64278
64278
47 a8

a7 a8

a7

a7

as

as

[Eed TRUE PP3V3_S3
s TRUE PP18V5_S3
LVDS FUNC_TEST = TRUE 22 G L
- = TRUE Z2_DEBUG3
= TRUE PP3V3 LCDVDD_SW F oo =0 ;ﬁjg ézz "\\’Aoz'o
= TRUE PP3V3 SO LCD F s or = o S SCLK
C D TRUE PPVOUT_SW LCDBKLT o 70 = gy S RO EN
= IRUE B VSDYDmC o7 70 E: TRUE 72 _HOST | NTN
=g 315 II__\\//BE DDbC SA_C':A o = TRUE Z2 CLKIN
[ 5 67
:: TRUE LVDS | G A DATA N<O> — [ ;ﬁjg és ;E;;CF L
[ TRUE LVDS | G A DATA P<0> o o 74 =
= TRUE LVDS 1 G A DATA N<1> ao = ;ﬁi ;’Sgg M SIO
= TRUE LVDS | G A DATA P<1> o o7 74 = ToUE s SVCLDSK
= TRUE Lo _© L DAIA M 20 o677 = TRUE SMBUS SMC A S3 SDA
= TRUE LVDS |G A DATA P<2> o or 7 = = > =
[ TRUE LVDS CONN A CLK F N o—IRUE SWMBUS SMC A S3 SA
- TRUE LVDS CONN A OLK F P o = TRUE PSCC F Cs L
= 6770 = TRUE PICKB L
= TRUE LED RETURN 1 &7 70 (NEED TO ADD 2 GND TP)
[ TRUE BKL_| SEN2 o
BKL | SEN3
P TRUE o
[ TRUE LED RETURN 4 o7 10 KEYBOARD CONN
D TRUE LED RETURN 5 .
[ TRUE LED RETURN 6 67 70 = TRUE PP3V3 S3
(NEED TO ADD 5 GND TP) = TRUE PP3V42 &G3H
e TRUE WS KBDL
s TRUE WS KBD2
s TRUE WS_KBD3
oy TRUE WS_KBD4
SATA ODD CONN et TRUE WS KBD5
TRUE PP5V_SW ODD (NEED 4 TP) = TRUE W5_KBD6
= °° TRUE WE_KBD7
= TRUE SMC_ODD DETECT 5 5 = et
B [ TRUE SATA ODD D2R UF P 26 79 = TRUE Ve oD
[ TRUE SATA ODD D2R UF N 26 70 = ;3:5 W6 KBD1O
= TRUE SATA ODD R2D P a6 74 = Ve Kooy
= TRUE SATA_ODD _R2D N 26 74 = TRUE
(NEED TO ADD 4 GND TP) = TRUE W5_KBD12
== T — )
SATA HDD/ | R/ SI L = TRUE
P TRUE WS_KBD15_CAP
NEED 3 TP)
= TRUE PP5V_SO_HDD FLT (e ) (s TRUE Vv‘g iggllg NUM
[ TRUE SATA _HDD _R2D P 6 74 = ;3:5 W6 KBDLS
P TRUE SATA HDD R2D N w6 74 [ o8
0B TRUE SATA HDD D2R C P 26 74 = TRUE e KBo2o
0B TRUE SATA _HDD D2R C N 6 74 = ;3:5 e e T
B TRUE SYS LED ANCDE R o [ e
— TRUE IR RX OUT 26 38 = ;zJE W Koo
— TRUE PP5V _S3 IR R . = E
(NEED TO ADD 5 GN\D TP) = TRUE W5 _KBD ONOFF L
= TRUE WS LEFT_SHI FT_KBD
= TRUE WS_LEFT_OPTI ON_KBD
= TRUE W5 _CONTROL_KBD
(NEED TO ADD 2 GND TP)
BATT POWER CONN
= TRUE SMBUS SMC BSA SCL caz 7o KBD BACKLI GHT CONN
o TRUE SMBUS SMC BSA SDA oaz 7o
= TRUE SYS DETECT L o = TRUE KBDLED ANODE
A B PEVBAT G3H CONN 575 TRUE  SMC_KDBLED PRESENT L
(NEED TO ADD 4 GND TP) (NEED TO ADD 1 GND TP)
BI L CONN T57 CONN
= TRUE PP3v42 G3H 57 o TRUE PP5V_S3
=B TRUE SMBUS SMC BSA SCL o a2 70 o TRUE PP3V3 S3
D TRUE SMBUS SMC BSA SDA o a2 70 TRUE 757 PR EN
[ TRUE SMC BIL_BUTTON L a0 40 57 o TRUE T57 RESET
= TRUE SMELID R 5 o TRUE USB T57 N
ey TRUE USB T57 P

(NEED TO ADD 4 GND TP)

(NEED TO ADD 5 GND TP)

Test Poi nts

DEBUG VOLTAGE

7 43

7 43

7 65

7 65 79

7 65 79

67 65

67

67

7 65 79

67

7 43

6 29

68

6 36

6 48

6 67

6 67

51

779

39 65

18 39 40 65

18 39 65 69

67

a1 75

a1 75

a1 75

18 41 75

18 41 50

0 TRUE PPVCORE SO_CPU
[ TRUE PPVCORE SO _MCP
[ TRUE PP1V2 ENET
[ TRUE PP1V0O5_S0
0D TRUE PP1V5 SO
D TRUE PP1V8 SO
— TRUE PP3V3_S0
% TRUE PP5V_S0
[ TRUE PP3V3 S3
— TRUE PP5V_S3
TRUE PPOV9_S5
% TRUE PP3V3 S5
[z TRUE PP3V42_ G3H
[ TRUE PPBUS G3H
o TRUE PP3V3 ENET
0 TRUE PP5V_W.AN
0D TRUE PP5V_SW ODD
= TRUE PP5V_S0_HDD FLT
[ TRUE PP18V5 S3
o TRUE PP3V3 SO LCD F
[ TRUE PP3V3_LCDVDD SW F
[ e TRUE PP4V5_AUDI O ANALOG
o TRUE PP1V5R1V35_S3
= TRUE SMC PM & EN
=0 TRUE PM SLP_S4 L
= TRUE PM SLP_S3_L
(NEED TO ADD 6 GND TP)
SPI DEBUG CONN
= TRUE PP3V42_ G3H
TRUE SPI_CSO L
= TRUE SPI_CLK
= TRUE SPI__MOSI
= TRUE SPI_M SO
= TRUE SPI ROM USE_M.B
DC PONER CONN
(NEED 3 TP)
[ TRUE PP18V5 DClI N FUSE
[ TRUE ADAPTER SENSE
(NEED TO ADD 4 GND TP)
FSB SI GNALS W TH NOTEST
= no TEsT=TRUE _FSB A L<35.. 3>
[EEDY no TEsT=TRIE FSB ADS L
= no TEsT=TRUE _FSB _ADSTB L<1..0>
= no TEsT=TRUE _FSB D L<63.. 0>
— so TEST-TRE FSB DINV_L<3..0>
[Eiey no TEsT=TRUE _FSB DSTB L N<3..0>
= no TEsT=TRUE _FSB DSTB L P<3..0>
= noTEsT=TRUE FSB HIT L
[Ein s No TEsT=TRUE FSB HITM L
= no TEsT=TRUE FSB LOCK L
no TEsT=TRUE_FSB REQ L<4..0>

%ﬁ MASTER=K24_M.B
FUNC TEST

d}@ Appl e I nc.
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8 7

(CONNECTS TO MCP BALLS) 19
(CONNECTS TO MCP BALLS) 19

" S0, SOM' RAI LS

61 =PPVOCORE SO CPU REG —

(CPU VCORE PWR) M N_NECK_W DTH-0. 3 WM

63_=PPCPUVTT_SO_REG — PP1V05_SO

66 _=PP5V_SO FET —

PP5V_SO 6 65

10 11

— M N_LI NE_W DTH=0. 6
M N_NECK_W DTH=0. 2

VOLTAGE=T. 05V

MAKE_BASE=TRUE

— =PP1VO5 SO CPU

M N_LI NE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

910 11 12 61

13 19 22

——
— =PP1V05 SO MCP FSB
— =PP1VO5 SO _MCP AVDD UF
— =PP1V05 SO MCP SATA DVDD
=PP1V05 SO MCP PLL UF R

=PP1VOS_FW P1VOFWFET

=PP1V0O5_ SO FWPWRCTL

=PP1V05_SW MCP FSB

=PP1V05_S0_MCP_PE_DVDD

=PP1V05 MCP_MPCLK DLL

14 22

65 _=PP3V3 SO FET —

VOLTAGE=5V.
NAKE_BASE=TRUE

=PP5V_SO HDD 36

PP5V_S0_LPCPLUS a1

PP5V_SO _FAN RT a6

=PP5V_SO_CPU | WP o1

PP5V_S0_KBDLED 48

é =PP5VR3V3 SO DPCADET 60

— CPUVTTSO 63

— BKL 70

MCPREG 62

MCPESBFET. 21

6 65 79

16 23 —

SO
=PP1V05_ SO PLL | FP
SO

MCP
=PP1V05 MCP_DPO_ VDD

16 23

XDP. 12
Vel 19 22
2 =PPMCPCORE SO_REG — PPVCORE SO_NMCP o a3 P1V5S0 o
(WoP"VOORE AFTER SENSE TES) M NREGCW DTH0. 3 M DEBUGROM a
VAT 0oy oD a6
—  =PPVOORE SO_MCP 19 22 SMBUS SMC 0_SO P
—— _ =PPVCORE SO MCPGEXFET 2 SMBUS SMC B SO a2
SMBUS MCP 0 a2
LVDDR VRef/VTT (0.75V/0.675V) Rails FAN RT a5
AUDI O 51 55 56
s _=PPVIT SO DDR LDO — PPDDRVTT_SO | WP o1
- M NRECK-W BTHE0. 2 S0 LCD o
MAKE BASE-TRUE SO_MCP_GPIO 16 17 18
=PP3V3 SO _MCP PLL UF 2
=PPDDRVTT_SO_MEM A 2 [ ———— e
— =PPDDRVIT SO _MEM B 2 _PP3V3 SO SMD o
=PP3V3 SO NMCPTHVENS a5
SO_CPUTHVENS s
0 25 _=PPVIT_S3 DDR BUF — SO_DPCONN o
- SO _MEM A 25
SO MEM B 2
SO_PWRCTL os
SO ENETPHY 2
SO_CPUVTTI SNS a1
64 _=PP1V5 SO REG —_ PP1V5 S0 6 65 79 SO TPAD m
- M N-REGCW DTE0. 3 S0_SMBUS MCP 1 w
VRKE, BASESTRUE SO_P1V8S0 64
=PP1V5_S0_CPU 10 11 S0_BKL_VDDI O 70
=PP1V5_ SO SATARDRVR 36 SO_MCPDDR! SNS aa
=PP1V5 SO _MCP _PLL VLDO SO0_MCP _PLL_VLDO
=PP1VBRIVS SO _AUDI O 5 SO_FWPWRCTL 2
=PP1V5 SO _MCP HDA R 8 S0_FW.ATEVG 34 35
— =PP1V5 SO _AUDI O R 8 S0_SDCONN 30
- SO_MCPCOREI SNS s
SO _MCP HDA R s
o SPPLVB SO REG = T e BT S T ° SO_AUDI O R .
MNNEGCWBTH-0. 2 SO0_OPA333 2
VAKE. BASE-TRUE
=PP3V3R1V8 SO MCP | FP_VDD 16 23
= "ENET" RAILS
s _=PP3V3 ENET FET R — PP3V3 ENET .
64=PP1VO5 SO MCP PLL OR — PP1VO5 SO MCP PLL UFE = M N_LT NE_W DTT0. 6
= M N_LINE WOTH0 6 WM 400mA M N_NECK_W DTH=0. 2 mm
Varaeerosy o™ NAKE BASE-THUE
NAKE_ BASE-TRUE ), — =PP3V3 ENET MCP RMGT 47 19 2,
= =PPLVES S0 MP PIL b = 300'"{ — =PP3V3 ENET MCP PLL MAC 2
~100mA ¢ — =PP3V3 ENET PHY 20 31 60
— =PP3V3 ENET PWRCTL
(BCVB764M)
s _=PP1V2 ENET REG — PP1V2 ENET .
= ™M N LT NE_W DTHE0. 4 mm
700 mA nax out put M N W 0.2 mm
UNUSED MCP PEO[ 3: 0] AVDLDY DVDD o1 =PP1V2 ENET PHY REG— | NAKE BASE=THUE
(BCMB7765) ~400MA — =PP1V2 ENET PHY 2
19 _=PP1V0O5_SO0_MCP_PE _DVDDO —_— -
10 _=PP1V05 SO MCP PE AVDDO — |
(SINCE PEO[3:0] |'S NOT USED ON K6) _l_
= 66 _=PPOVO_ENET FET — o PPOV9 ENET

=PP1V05_SO_MCP_PE_DVDDL —— =PP1V05_SO_MCP PE DVDD

=PP1V05 SO _MCP PE_AVDDL PP1V05_ SO MCP_PE_AVDD

= NAKE_BASE=TRUE

7, (CONNECTS TO THE DECAPS)
22( CONNECTS TO THE DECAPS)

— =PPOV9 ENET MCP RMGT

M N_LI NE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0. 9V
MAKE_BASE=TRUE

19 22

LVDDR (1.5

s _=PPDDR _S3 REG —

"S3" RAILS
V/1.35V) Rails
PP1V5R1V35 S3

— M N_LINE_W DTH=0. 6 nm

0 mA
4250 mA

66 =PP3V3 S3 FET —_—

(OR 1.35V)
=PPLVDDR S3 MEM A

=PPLVDDR S3 MEM B

=PP1V5R1V35 S3 MCP_MEM

=PP1V5R1V35 S0 _MCPDDRFET

=PPVI N SO _DDRREG LDO

PP3V3 S3

M N_LINE_W DTH=0. 6 mm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=3. 3V
MAKE_BASE=TRUE
— =PP3V3 S3 SMBUS SMC A S3

=PP3V3 S3 PDCl SENS

p——=PP3V3 S3 SMBUS SMc A S3

=PP3V3 S3 VREFNRGN

=PP3V3 S3 WAN
=PP3V3 S3 MCP GPI O
=PP3V3 S3 TPAD
=PP3V3 S3 SMB
=PP3V3 S3 CARDREADER
=PP3V3 S3 T57
=PP3V3 ENET P1V2ENET

so _=PP5V_S3 REG — PP5V_S3

— M N_LI NE_W DTH=0. 6 mm

n 85"

=PP3V3_S5_REG

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

=PP5V_S3 RTUSB

=PP5V _S3 IR

=PP5V_S3 MCPDDRFET

=PP5V_S3 SYSLED

=PP5V_S3 TPAD

=PP5V_S3 W.AN

=PP5V_S3 DDRREG

=PP5V_S3 AUDI O

=PP5SV_S3 AUDI O AVP

=PP5V_S3 PS5VSOFET

=PP5V_S0_ODD

=PP5V_S3 BTCANERA

—  =PPSV S3 T57

RAI LS

NMCPPWRGD

P3V3S3FET

P3V3SOFET

P3V3ENETFET

=PP3V3 DP_PORT PWR

vl blbnbEe

=PP3V3 POVIS5

=PP3V3 FW P3V3FWET

=PP3V3 S5 POVOENETFET

=PP3V3 S5 VMON

— =PP3V3 S5 SMBUS SMC MGMI

0.9V Rails

64 _=PPOV9 S5 REG —

PPOV9_S5

105 mA/ 241 mA
139 MV 0 mA

M N_LI NE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0. 9V
MAKE_BASE=TRUE

=PPOV9 S5 MCP VDD AUXC

— =PPOV9 ENET POVOENETFET

19 22

6 65 79

53 55

"G3H' RAILS

s7 _=PP3Vv42 G3H REG — PP3Vv42 G3H 6
= M N LI NE W DTH-0.6 W
M N_NEGCW DTH-0. 2 WM
VOLTAGE=3. 42V
NAKE_ BASE-TRUE
— =PPVIN S5 SMCVREF w0
4 _— =pPP3v42_&BH SMBUS SMC BSA a2
E =PP3V42 G3H PWRCTL 65
—— =PP3V42 G3H CHGR 58 65

=PP3V42 G3H SMCUSBMUX
=PP3V42_G3H TPAD

p—— oM ol S A M w7

=PP3V42 G3H BATT

=PP3V3 S5 SMC

=PP3V3 S5 LPCPLUS

I =PP3Vv42 G3H ONEW RE

PP3V3 G3 RTC

— =PP3V42 G3H OPA330

57 =PP18V5 DCI N _CONN — PPDCI N S5 S5

— M N_LI NE_W DTH=0. 6 MM
N_NEGKCW DTH=0. 3 MM

ss _=PPBUS G3H — PPBUS G3H
— M N_LI NE_W DTH=0. 6 mm
M N_NEGK W DTH=0. 3 W

VOLTAGE=12. 6V
MAKE_BASE=TRUE

=PPBUS SO LCDBKLT

=PPVI N SO MCPCORE

r———
=PPVI N_S3 DDRREG

=PPVIN S5 3V3S5

=PPVI N S3 5VS3

=PPBUS S5 FWPWRSW

III III I

- EBEFCRE HI GH SI DE SENSI NG RES. )

11 =PPBUS S5 CPUREGS | SNS — PPBUS S5 | WP _VTT | SNS

aa

W N LI e "W DTFEO. 6 7m
M NREGCW DTH0. § A
(AFTER H GH SI DE CPU VCORE VOLTAGE: 6V

VTT SENSI NG RES.) VAKE BASE=TRUE
& cru - =PPVI N_SO_CPUVTTSO

=PPVIN S5 CPU | WP

"FI REW RE" RAI LS

34 _=PP3V3 FW FET — PP3V3_EW

34 __=PPBUS_EWEET — PPV EW
WAL KW OTH0. 4 T
M N NEGCW DTH-O. 2 mm

VaLT/ 6V

NAKE_BASE=TRUE
=PPVP_FW PORT1 s

=PPVP_FW PHY_CPS_FET

3a _=PP1VO_FWFET R = PP1VO5_FW.

— M N_LINE_W DTH=0. 6 MV
M N_NECK_W DTH=0. 2 MV
VOLTAGE=T. 05V

MAKE_BAS
=PP1V0_FW FWPHY

33 34

33 34 35

SYNC _DATE=07/ 22/ 2009

Ié\!(réc VASTER=K24 _M.B
T

Power Al i ases
T T T
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7

5

4

20902
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH
1

= LEFT OF CPU

Z0903
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH
1

= BELOW MCP

HEATSI NK STANDOFFS

Z0901
STDOFF- 4. 50D, 98H- 1. 1- 3. 48- TH
1

= ABOVE CPU

Z0904
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH
1

= BELOW CPU

FAN STANDOFF

Z0905
STDOFF- 4. 50D. 98H- 1. 1- 3. 48- TH

VOLTAGE=0V

,
E————G)

MLB MOUNTI NG (TO C. BRACKET) SCREW HOLES

oM T OM T,
Z0906 Z0907
3R2P5 3R2P5

— —

M_LB MOUNTI NG ( TO TOPCASE) SCREW HOLES
oM T oM T oM T
70908 Z0909 Z0910
3R2P5 3R2P5 3R2P5
= oM T = oM T =
Z0911 Z0912
3R2P5 3R2P5

— —

EM 1O (SHORT) POGO PI NS

ZS0900 ZS0901 ZS0902

= Zs0903 = Zs0908 = Zs0909

EM TALL POGO PI NS

ZS0904 ZS0905 ZS0906

1s =PEG D2R N<3: 0>

PCl - E ALI ASES
UNUSED GPU LANES
NC PEG D2R N<3: 0>

1s =PEG D2R P<3: 0>

NO_TEST=TRUE NAKE_BASE=TRUE

PEG D2R P<3: 0>

15 =PEG R2D C N<3: 0>

NO_TEST=TRUE NAKE_BASE=TRUE

PEG R2D C N<3: 0>

s =PEG R2D C P<3: 0>

NO_TEST=TRUE NAKE_BASE=TRUE

NC
NC
NC PEG R2D C P<3: 0>

PEG CLK100M P

NO_TEST=TRUE NAKE_BASE=TRUE

PEG CLK100M P

TP

PEG CLK100M N

NAKE_BASE=TRUE

TP_PEG CLK100M N

15 _PEG CLKREQ L

NAKE_BASE=TRUE

TP _PEG CLKREQ L

NAKE_BASE=TRUE

USB ALI ASES

UNUSED USB PORTS

75 17 _USB EXTC P — TP USB EXTCP

75 17 _USB_EXTC N — TP USB EXTCN NAKE BASE-TRUE
75 17 _USB EXTD P — TP USB EXTDP NAKE_ BASE-TRE
7517 USB_EXTD N — TP USB EXTDN VRKE_BASETRE
7517 _USB_VWM P — TP USB WWP NAKE BASE-TRUE
7517 _USB_ VW N — TP _USB WWN RKE_BASETRE
517 USB MNI_P — TP USB MNP RKE_BASETRE
7517 USB M NI_N —_ TP USB MNIN T

PP3V3 ENET FET — 1,\/(\’/\/2

NAKE_BASE=TRUE

ETHERNET ALI ASES
PLACE_NEAR=U7980. Al: 5MM
RO911

=PP3V3_ENET FET R D

M NLNE W OTH=0. & 11

M NNECK W DTH-0. 2 M

RXD<0>

1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24
SM SM SM

1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24 1. 4Dl A- SHORT- EM - MLB- K19- K24
SM SM SM

DACS ALI ASES

UNUSED CRT & TV- QUT | NTERFACE
7« _MCP_TV_DAC RSET

NC MCP_TV_DAC RSET

7« _MCP_TV_DAC VREF

MCP_CLK27M XTALI N

67 74

67 74

667 74

667 74

K27M XTAL — K27M XTAL
= No_TESTITRE VK BASETRE
2 CRT_1G R C PR — NC CRT_IG R C PR
— No TESTITRE =
2 CRT_1GGYY — NC CRT IG G Y Y
= No TESTITRE =
. CRT 1G B COW PB — NC CRT |G B COWP_PB
= No TESToTRE Ve BT
74 _CRT 1 G HSYNC — NC CRT | G HSYNC
= No TESToTRE =
74 _CRT 1 G VSYNC — NC CRT | G VSYNC
— NO_TEST=TRUE WAKE_BASE-TRUE
LVDS ALl ASES
16 _=MCP_| FPA_TXC P —_ LVDSIGACKEP
16 _=MCP_| FPA TXC N ——_LVDS IG A CLK N MKEBASETRE
16 _=MCP_| FPA TXD P<0..2> —__LVDS |G A DATA P<0 MESBASETRE
16 _=MCP_| FPA TXD N<O..2> ——__LVDS I G A DATA N<Q MRESBASETTRE
= VAKE_BASE=TRUE
16 _=MCP_| FPA TXD P<3> —_NC LVDS |G A DATAP<3>
16 _=MCP_I FPA TXD N<3> —_NCLVDS IGA DATAN<:4V§§;“§ M
16 _=MCP_| FPB TXC P —_NCLVDS IGB CLkp "WEHsme
16 _=MCP_I EPB TXC N ——_NC LVDS IG B CLKN "W¢Esene
16 _=MCP_| FPB TXD P<0..3> —_NC LVDS | G B DATAP<QPCFEETRE
16 _=MCP_| FPB_TXD N<O.. 3> —_NC LVDS | G B DATAN<G™ AT RS

MAKE_BASE=TRUE

16 _LCD 1 G BKLT PWM LCD BKLT PWV

VAKE_BASE=TRUE

16 _LCD 1 G BKLT EN LCD BKLT EN

VAKE_BASE=TRUE

16 _=MCP_| FPAB DDC CLK LVDS DDC CLK

VAKE_BASE=TRUE

16 _=MCP_| FPAB DDC DATA LVDS DDC DATA

VAKE_BASE=TRUE

6 67

6 67

17 76
PR R0 oD
RXD<2> oo 17 76
= RXD<3> oD 17 76
ENET_RXCLK PD — ENET CLK125M RXCLK o e
AKE_BASE=TRUE =
ENET_RX_CTRL oD 17 7 DI SPLAY PORT ALI ASES
ENET_MDI O Ve A
16 _DP_1G MO P<0..3> — 74 DP 1G M. P<0..3> _ DP_EXT M. P<0..3>
MP_RGM |_VREF {OOD 7 . DP IGMO N<O..3> — DP 1G M N<O..3> —  DP EXT M. N<O..3> e BT
ENET_LOW PWR oo 0 16 _DP I1G HPDO — —  DP EXT HPD — - TRKE BASETRE
R0980* 'R0981 . NO STUFF 15 _DP 1G AUX CHO P — DPIGAUXGHP WERSETRE o6 7a
10K 10K Rogl%‘i R0986 16 _DP_I G AUX_CHO_N — DPIGAUXCHN IWEBSETRE s 74
oW fiow %gk 6s _DP_AUX CH C N —  DP EXT AUXCHCN \KE BASETRE 69 79
402 , 5 402 iL’fﬁ“ 1/ 16w ss _DP AUX CHC P — DPEXTAUXCHCP \PKE_BASETRE 0 70
402 M-LF _ MAKE_BASE=TRUE
402 6s _DP_CA DET — DP_EXT CA DET - 69
= e BASETRE
R0982* 'RO983
1055“ %W?K 16 _DP 1G M1 P<0..3> — TP DP IG M1P<0..3>
e et 16 DP 1G M1 N<O..3> — TP DPIG MINO. 3> MEMETRE
402 , 2402 16 _DP 1 G AUX CH1 P — TP DP |G AUX CHIP VAKE BASETRE
16 _DP 1 G AUX CHI N — TP DP I G AUX CHIN VAKE BASETRE
e SRR
DP | G HPDL R092(;
= 16 1
A 1
402 5%V LF -
1/ 16W
AUDI O ALI ASES
HDA: 1. 5V
=pP1 AUDI RO912 , PP3V3R1V! AUD)
5 5%I1/ 16W| M- LF :H:E8 gnm
, _=PP3V3_S0_AUDI O R R0913 , _ ZPP3V3RIV5_SO_AUDI O ”
402 7 5%1/16W M- LF
HDA: 1. 5V
- _=PP1V5_SO_MCP HDA R R0914 149, 2 PP3V3RIVE so MCP_HDA
- 3. SV 452 5%1/ 16W| M- LF | :H:E8 Snm
, _=PP3V3_S0_MCP_HDA R R0915 1 . —PP3V3RIV5_SO NCP. DA » -
402 5%/ 16W MF-LF
ZS0907

2.0DI A- TALL- EM - MLB- MB7- MB8 2. ODI A- TALL- EM - M_B- MB7- MD8 2. ODI A- TALL- EM - MLB- MB7- MB8 2. ODI A- TALL- EM - MLB- MB7- MB8

SM SM SM EY
1(:> 1(:> 1(:> 1(:>

CPU ALI ASES
=MCP_BSEL<0: 2>

TP_CPU PECI MCP

NAKE_BASE=TRUE

72 9 _CPU BSEL<0 2> 13BSEL<2. . 0>

o
0
o
o
1
1
1
1

LroORROO
rororORO

MCP89 ALI ASES

s _TP_MCP _RGB RED
16 _TP_MCP_RGB_GREEN
1 _TP_MCP RGB BLUE

16 TP, Y — Y
TAE BASETRE T
TP VSY — Y|
= TAE AR e

1« _TP_MCP_RGB DAC RSET — NC MCP_RGB DAC RSET

VAKE_BASE-TRUE 1o esT=Truk.

NC MCP_RGB_DAC VREF

MAKE_BASE=TRUE 10, TesT—Trk.

6 _TP_MCP_RGB_DAC VREF

5V ODD ALl ASES

s _PP5V_SW ODD =PP5V_SW ODbD 6
N ETRE W DTH =PP5V_SW ODD FET

MNLINE WoTH=0. 6 M1

L=

YV ThcessV

BACKLI GHT CONTROLLER ALI ASES

R0910 PLACE_NEAR=L9701. 1: 5MV

— PPBUS SW BKL
5

70

— =PPBUS_SW BKL

69 79

69 79

CHARGER SI GNAL

SOHR A = SERCAIX e

= D>

MCPCOREI SNS SI GNAL

62_MCPCORESO_VO MCPCOREI SNS N

39 40 57

=MCPCOREI SNS N aa

NAKE_BASE=TRUE

62 MCPCORESO | SP R — MCPCOREI SNS P

=MCPCOREI SNS P aa

NAKE_BASE=TRUE

NC_NVASTER=K24 _M.B

TTILE

S| GNAL ALI AS

d} Appl e I nc.
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8

6

v T
2136 FSB A L<3> Ja a3+ Uul1000 ADS* |\ HL FSB _ADS L s
72 15 o Gary ESB_A L<d> tsdarr  PENRYN  ewpE2  FSB BNR L D
g W eqrer fF% erepe FSBEBPRLL _gpun =PP1VO5_SO_CPU - 1011 12 s
o % FSB_A L<7> W8 a7+ DEFER'[H5  FSB DEFER L emyum
2 15 ogmry ESB_A_L<8> N2 | ag DROY*[sF21___FSB _DRDY L oD e )
= 12 oy FSB_A_L<9> 11 no+ DBSY+|EL __ FSB DBSY L oD e ngng
2 15 oqrs ESB_A_L<10> N3 Ja10% k%
7 15 oqmy ESB A L<11> Psdartr & BRO‘lyFL FSB BREQO L gy Wrp
= 15 oqury ESB_A_L<12> e2dmze B | g 2
2 13 ogmy ESB_A_L<13> L2 A13* | ERR*|yD20 7z CPU | ERR L
D s FSB A L<14> Padnar & E INT*[:B3  CPUINT L am
72 13 s B FSB A L<15> P14A15* <
e FSB A L<16> RL|A16* Locksl,Ht  FSB LOCK_ L Do
2 15 ogmy ESB_ADSTB_L<0> ML | ADSTBO*
RESET|CL  FSB CPURST L ey is e
72 13 6, FSB_REQ L<0> K3 JREQ0* RSO* |\ F3 FSB_RS L<0> am e v
e FSB REQ L<1> re JReqr* Rs*fpE4  FSB RS L<1>  mmun
e FSB REQ L<2> K2 |Rece* Re2rp G  FSB RS L<2> mun
B FSB_REQ L<3> I3 REB* TrRov* G2 FSB_TRDY_L am s
72 15 o @y-FSB_REQ L<4> L1 {ReQa*
HI T* 4GB FSB H T L 613 72
1 oy ESB_A L<17> ¥2 {p 7+ wTvpE_FSB HTML o= .. om T
e FSB A L<18> 5 a1e w5 oy ESB D L<0> E22 ULO0Q oezrpY22 FSB D L<32> D
2 15 oqmy ESB_A_L<19> R3 | A10* BPMD*[pADt  XDP_BPM L<0>  (prmy o v s w oy FSB D L<1> F24, PENRYN  Dea*pAB24 FSB D L<33> Gyonn
2 10 oqay ESB_A_L<20> V6 Jaz0r BPM* A0S XDP BPM L<1> o 1o v R1001 1 ogus ESB_D_L<2> E26 Fcaca Da4s[v24 _FSB D L<34> oy ¢ 12 7
2 15 oqmy ESB_A_L<21> W daz1* 9 ppverfpADL  XDP_BPM L<2> i v ) w oy FSB D L<3> @2 2o 4 Des* |, V26 __FSB D L<35> G o e
7 1 oqEy ESB_A L<22> Ys a2+ & g BPMB*[ACt  XDP BPM L<3> —min LW 1 oq@ryESB_D L<4> F23 De6* |y v23 FSB D L<36> e R
7 15 oqgry ESB_A_L<23> uLdaoz- g 9  provpAR2  XDP_BPM L<d4> S . 4022 1 oqmry-ESB_D_L<5> @5 pe7+[, 722 FSB D L <37> G s
2 15 oqmy ESB_A_L<24> RaJa2a* ?  pregrfiACL  XDP_BPM L<5> @D w ogmry FSB D L<6> E25 pes* |, W5 _FSB D L<38> D o s e
2 13 ogmy ESB_A_L<25> Togs & = To ACs__XDP_TCK o w oy FSB D L<7> E23 Deo+ |, W23 __FSB D L<39> oD o e
2 13 ogmy ESB_A_L<26> T3azer 3 = 1Dl A% XDP_TDI am o w oy FSB D L<8> K24, D0+ Y25 __FSB D L<40> oD o e
2136 FSB_A L<27> W a7+ § TDg_AB3  XDP_TDO oo o 12 72 13 5B ESB D L<9> a4, o | « p1*hW2  FSB D L<41> e
2 15 ogmy ESB_A_L<28> VB Ja0g* TVE_ABS _XDP_TNB am o 1 oy FSB D 1<10> 324 a2+ Y23 FSB D L<42> G o e
e FSB A L<29> Yalpoo* TRST*[,AB6 _ XDP_TRST L am o v oy FSB D L<11> 323 E |8 p3+Lvea  FSB D L<43> D o e
72 13 o B FSB_A_L<30> U2 HA30* m?% 12 24 1 13 6B ESB_D L<12> H22 < < D44* (5 W25 FSB_D_L<44> CED s 1272
C 7 1 oqa ESB_A_L<31> Vadpa1x R1002 1 o> FSB_D L<13> F26 2|5 D15+, AR23 FSB D L<45> o
= 2 oy FSB_A_L<32> VB az2+ €8 v oqms ESB D _L<14> Koz buer L AA24 FSB D L<46> )
7 15 oy ESB_A L<33> Ad Jazax THERVAL it 1 oqmry-ESB D L<15> H23 47+, AB25 FSB D L<47> DS
7 13 oy ESB_A_L<34> AB2 {A34* 4022 o ESB_DSTB_L_N<O> J2 psTene* [, Y26 FSB_DSTB_L_N<2> ci
2 13 ogmy ESB_A_L<35> AA3 a5 PROCHOT* [y D21 CPU_PROCHOT_L [ 55 0 o1 72 w oy ESB DSTB L_P<0> o6 DsTBPz+ [, 2426 FSB DSTB L_P<2> vy .isre
2 13 ogmy ESB_ADSTB_L<1> V1 JADSTBL* THERVDA|_A24 __CPU_THERMD P o 7o 1 oy FSB DI NV_L<0> roS5, Dz pW22 FSB DINV L<2>  oun
THERMDG_B25 __CPU_THERMD N 45 70
7 13 - CPU_A20M L 26 {pzom - o
7 13 o CPU_FERR L 25 JFERR: THERWIR P, C7_ PM THRMIRIP_L g 5 10 12 w5 o> ESB D L<16> n22 Das+ | AE24 _FSB_D L<48> Do
2 15 D CPU_| GNNE_L i e v o> ESB D L<17> K25 D19+ AD24 _FSB D L<49> T
13 6B FSB D L<18> P26 D50+ AA21  FSB D L<50> e
7 15 - CPU_STPCLK L D5 {sTPCLK* — HaK 1 oy ESB D L<10> R23 D51* | AB22 FSB D L<51> G s w72
2 15 > CPU_| NTR 6 L1 NTO 1w e ESB_D L<20> (23 D52+ AB21 _FSB D L<52> G o s e
7 13 (- CPU_NM B4 |Li NT1 BoLKo| A22 __FSB CLK CPU P o 1 ogmry FSB D L<21> M4, D3+ A6 FSB D L<53> o n
72 13 (TR CPU_SM _L A3 {sm * BCLK1| A21 FSB K 1372 13 5B ESB D L<22> L22 D54+ L AD20 FSB D _L<54> e
1 ogmry FSB D L<23> V23 D55+ |, AE22 _FSB D _L<55> G o s e
TP_CPU_RSVD M4 M _|rsvoo w oga ESB D L<24> P25 a e D56+ |, AF23_FSB D L<56> oD o e
TP_CPU_RSVD_N5 N5 |RsvD1 w oga> ESB_D_L<25> P23 B8 57+ A5 FSB D L<57> D¢ 7
TP_CPU_RSVD T2 T2 |RsvD2 1 ogmry ESB D 1<26> P22 Dss+ |, AE21_FSB D L<58> G o e e
TP_CPU_RSVD V3 V3 |rsvos a 1 oy FSB D L<27> T24 il D59+ | AD21__FSB D L<59> T
TP_CPU RSVD B2 B2 |RsvD4 IéJ 15 oGy ESB D L<28> Ro4, g8 pe0* L AC22 FSB_D_L<60> DS
TP_CPU_RSVD_F6 F6 |RsvDs B s oay ESB_D 1<29> 125 De1+ |, AD23 _FSB D L<61> G o s e
TP_CPU_RSVD_D2 D2 |Rsvos 8 — w2 ogm> ESB_D_L<30> T25 Do2+ |, AF22_FSB D L<62> e
TP_CPU RSVD D22 22 |Rrsvr s w ogry ESB D L<31> NS5 De3 |, AC23 _FSB D L<63> G o s e
TP_CPU RSVD D3 08 |revs 5}005 i oqa> FSB_DSTB_L_N<1> L2g bsTENG* [ AE25 FSB_DSTB L_N<3> O
CPU JTAG Support T PLACE_NEARs: ESB DSTB_L_P<1> M6 psTeP3* [, AF24 FSB DSTB_L_P<3> -
B R1090 2%:.25 Elgﬁg- > 81§§§ ﬁDZg? 127 m 1 Ty FSB_DI NV_L<1> N24, DINV3* s Ac20 FSB DI NV_L<3> e
112 _XDP_TMB 1249, &10%4: 1 U666 APBs: 42 7 2 2 CPU_GTLREF AD26 W sc cowpo|_Res - CPU_COVP<0>
1% CPU TEST1 c23 cowl| _Wwe » CPU COMP<1>
Rél40%1 e 1R1006 CPU TEST2 D25 cavpz|_AAL - CPU_ COVP<2>
72 12+ _XDP_TDI LAAN, 2, 0K gUC$ES$EST3 24 cows|_yi_. CPU_COMP<3>
1% 1/ 16W AF26
bfigg‘g Rél40992 N5t NO_STUFF TP_CPU TESTS AF1 DPRSTP* L, ES  CPU DPRSTP_L am e v R1023* R1021*
72 12 o _XDP_TDO A2 Cl014: TP_CPU TEST6 A26 DPSLP* [, B5 _ CPU DPSLP_L am = 7 54.9 54.9
PLACE_NEAR=J1300.51:12.7 mm 1% NO STUFF -1 TP_CPU TEST7 a3 PR, 024  FSB DPVR L M 1 28W 1 18%
- Mo e BSEL<0> B22 D6___CPU PVRGD am e Vb5, VS5,
402 e CPU BSEL<1> B23 SLP D7 FSB CPUSLP L am e
NO STUEE 72 5 om CPU_BSEL<2> 1 psi*WAE6  CPU PSI L oD s 12R719122 12R719120
1 . .
RIOLY o o
72120 _XDP_TCK 112% LELF et
M- LF
402
XDP_TRST L ?%40‘?? ’ PLACE_NEARS:
72129 AN | : 1
%I{:}Téj\g ngzo. 1 Hl§§§ % 1§.7 mm =
02 Ei % i Hi R 11 7;m'%‘“
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(CPU CORE POVER)
=PPVCORE_SO_CPU 710 11

D12

D14

D17

p— 020

AB1O
ABL2
ABL4
ABLS
ABL7

AB18

D15 | VCC

a7 || (BRL#)

omT

U1000
PENRYN

FCBGA

3 CF 4

vcc

44 A (SV Design Target)
41 A (SV HFM

30.4 A (SV LFM
23 A (LV Design Target)

(CPU | O POVER 1. 05V)
=PP1V05_S0_CPU 79 11 12 61

veer

VI DO|

B26
26

ADS

4500 mA (before VCC stable)
2500 mA (after VCC stable)

(CPU I NTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU 711

130 mA

VI D1

AFS

D<0> oD 1 72

VI D2|
VI D3|

AES

D<1> oo 5 72
D<2> o s 72

AF4

=PPVCORE SO CPU

D<3> oD 1 72

VI D4
VI D5

AE3

AF3

D<4> oo 1 72

VI Dg|

VCCSENSH]

'R1100
e oD o 72 100

3
IC
<<l

AFT

D<6> oo o 72 1%
1/ 16W
M- LF

, 402

VSSSENSH,

Current nunbers from Merom for Santa Rosa EMIS, doc #20905.

CPU VCCSENSE P oo ot 72

PLACE_NEAR=U1000. AF7: 25. 4 nm

PLACE_NEAR=ULO0O. AET: 25. 4
CPU VOCSENSE N e m

‘R1101
100
1%
1716w
M- LF
, 402

7 10 11

L

026

av T
U1000
PENRYN

4 OF 4

VSs

Socket - P KEY)

VSs

AB26

SYNC _DATE=07/ 20/ 2009

ISYNC MASTER=T27 M.B
TTILE

CPU Power & Ground
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» =PPVCORE _SO0_ CPU

CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE (C1200- C1219):
Pl ace i nside socket cavity on secondary side.

CPU_CAP: 15&CPU_CAP: 12

CPU_CAP: 15&CPU_CAP: 12

CRU_

P: 15&CPU CAP: 12

NO STUI FF NO STUFF NO STUFF CF’U CAF’ NO STUFF NO STUFF
CRITICAL | CRITI CAI CRI TI CAL I TI CAL CRI TI CAL CRI TI CAl CRI TI CAL CRI TI CAL CRITI
1 C1200  |: C1 20 1 Cl202 | Cl2 1 C1204 1205 1206 1 C1208 " |: C12
22UF 22 22UF 22 22UF 22UF 22U —— 22UF
Y G T i T o T ol o o T %% T AT
>6R . cerm 2 X5R- CERM 2 X5R-CERM 2 X5R-CERM 2 X5R-CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CEI 2 X5R-CERM 2 X5R-CERM
603 603 603 603 603 603 603 603 603 603

CPU | - 15&CPU tAP 12 CPU ? p 15&CPU p 12 15&CPU N
NO STUFF CPU_GAP: 15&CPU" Ap! 15&CPU CAP: 12
CRI TI CAL CRI TI CAL CRI TI CAC | CRI Tl CAL CRI TI CAL CRI Tl CAL CRI'TI CAL TI CAL I TI CAL CRI Tl CAL
1Cl121 1C1211 1Cl212 |1 C1213 1 Cl1214 (1 C1215 ([+C1216 C 218 1 C1219
22UF 22UF 22UF 22UF 22UF 22UF 22UF 22 —— 22UF
20% 20% 20% 20% 20% 20% 20% 20/n 2 /n -1 20%
263V 263V 263V 263V 263V 263V 263V 263V 263 263V
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
603 603 603 603 603 603 603 603 603 603
PLACEI\/ENT_NOTE (C1240-C1243): __E
A CPU_CAP: 15&CPU_CAP: 12 -
NO STUFF CPU _CAP: 15
CRI TI CAL CRI TI CAL CRI'TI CAL
1 C1220 1C1221 |1 Cl222
22UF 22UF 22UF
20% 20% 20%
2 6.3V 2 6.3V 2 6.3V
X5R- CERM X5R- CERM X5R- CERM
, 603 , 603 , 603
Pl ace on secpndary si de.
CRI TI CAL
NO STUFF CRI TI CAL CRI TI CAL CRI TI CAL
.EC1240 C1241 1C1242 C1243
— 4700UF 4NMOHM OUF- 4MOHM = 470UF AMOHM = OUF 4NMOHM
2 %Oo/nv .0 0 DV
POLY- TANT POLY- TANT PCL TANT PCLY TANT
M D2T- SM D2T-

D2T- SM D2T- S

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. OluF

BYPASS=U1000. B26: : 4 nm
C1250: 1 C1251
10uF 0. 01UF

» =PP1V5_S0_CPU

603

VCCP (CPU |/ O DECOUPLI NG

1x 330uF, 6x 0. 1uF 0402

o112 109 7 =PP1VO5_S0_CPU

PLACEMENT_| NOTE—PI ace C1260 bet ween CPU & NB.

CRITI CAL
01260

z%"&fﬁ 53‘7’
POLY- TANT'
D2T- sve

lClZGl l C1262l C1263 lC1264 lC1265 l C1266
T %8\7‘ T %8\7‘ T %8\7‘ T %8\7‘ T &,

SYNC MASTER=T27 M.B

SYNC DATE=11/23/ 200

L

CPU Decouplin

d} Appl e I nc. 051- 8563
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72 13 o [T

7 _=PP3V3_S0_XDP

M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.

Use with 920-0620 adapter board to support CPU, MCP debugging.

MCP89- speci fi ¢ pi nout

6111 10 9 7

=PP1V05_S0_CPU

XDP CRI Tl CAL
R1315* XDP_CONN
54.9 J1300
1/ 16W LTH- 030- 01- G D- NOPEGS
VSE F-ST-SM
2 1
O O
72 og@—y—XDP_BPM L<5> CRSEN A0 =100l o= CBSEN. JTAG McP_TDO am e
72 9B XDP_BPM L<4> CESEN_A1 PEDGELE P - CBSEN C1 JTAG MCP TRST L oD =
T s 7
O O
72 og@—y—XDP_BPM L<3> CRSDATA A0 =100l o= CRSDATA_ TP_XDP_OBSDATA CO
729 XDP_BPM L<2> CESDATA Al -2 11 &= CBSDATA_CI TP_XDP_OBSDATA C1
mmos - 0 O =
v [ ol
72 o [y—XDP_BPM L<1> CRSDATA_A: IPGEEELI PPl EC R CRSDATA_C2 TP_XDP_OBSDATA C2
72 9 XDP_BPM L<0> CRSDATA_A; -l 18 17 ey CRSDATA_C3 TP _XDP_OBSDATA C3
™ - O O P =
O O
TP _XDP_OBSEN BO CRSEN_BO 22 00 21 CBSEN_ DO JTAG MCP_TDI @ 18
TP_XDP_OBSEN_B1 CRSEN A1 2 |5 o2 CRSEN D1 JTAG MCP_TMS @
2[5 ol
TP_XDP_OBSDATA BO CRSDATA_FO 21001  gu CRSDATA [0 TP_XDP_OBSDATA DO
TP_XDP_OBSDATA B1 CcaSDATA_B1 SREEELE DN R CRSDATA D TP_XDP_OBSDATA D1
2 [ 5ol
TP _XDP_OBSDATA B2 CRSDATA_B -l 34 0 O 33 ey CRSDATA_[2. TP _XDP_OBSDATA D2
- =
xoP TP_XDP_OBSDATA B3 P AT Dl b R TP_XDP_OBSDATA D3
R1399 el 5 ol hl
1K
CPU_PWRGD 1 2 XDP_PWRGD PUWRGDY HOOKO -l 40 00 39 - 1 TPCL K/ HOOKA. FSB CLK | TP P N 3 72
e e XDP
1/5;/EDW XDP_0OBS20 HOOKI Py 00 o= 1L TPCL Ki#t/ HOOK FSB CLK I TP N @ 13 72
Vo™ vec_ces As 4 1o o2 voo_oes oo R113KO3
8 I PM LATRI GGER L HOOK: - 46 00 45 - RESET#/ HOOKG. 72 XDP_CPURST L 1 2 FSB. T_L 913 72
10 (@Om—JTAG MCP TCK HoK 2100l - BRI HOOK XDP_DBRESET L oo o 2 58, PLACBIENT NGTE-P ace close 10 U 1o i mze stub
20 Lo o2 NOTE: XDP_DBRESET_L nust be pul | ed-up to 3.3V, MEOLF
75 42 18, MBUS MCP_O_DATA DA 2. 00 S1 - 100 XDP_TDO Yany BRC
SMBUS MCP 0 CLK sa - 3 o IRSTa XDP_TRST L
75 42 19Ty 00 oo 7
o oo olr - m AP 10 o °
XDP_TCK. 58 57 XDP_TNMS
72 0 I} — o= 0 O - LE oD © 7
60 00 59 XDP_PRESENT#
XDP
1 C1301
998- 1571 0 1uF
[, iV
2 X5R
202
Direction of XDP nodul e

Please avoid any obstructions

on even-nunbered side of J1300

MASTER=T27 M.B

SYNC _DATE=07/ 28/ 2009

I SYNC

TTILE

eXt ended Debug Port

(m ni - XDP)

d} Appl e I nc.
®
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oM T
U1400
MCP89M AO1
FBGA
(1 OF 11)
729, FSB DSTB L_P<0> K34 cpy_psTBPO* cPU_Do* |38 FSB D L<0> 6972
7290oqmy-ESB DSTB L N<O> o9 K354 cpy psTBNO* CPUDITNE g g FSBDL<I> - aeyeon
72 95, ESB_DI NV_L<0> L37] cPu_pBI 0* CcPU_D2* |yP36 FSB D L<2> 6972
o ESB DSTB_L_P<l1> 7314 cPy_psTEPL* P03 Ee o
)| CPU D4+ B4 FSB D L<4> -
e ecay FSB_DSTB L _Nel> T30 cpu_psTeNL* N e = N N D ¢
29 FSB_DI NV_L<1> P28 | cpy_DBI 1* g&g* = For o aes 6072
o= = &=——— O ID6* P37 gy FSB D L<6>  myoov
D 298 FSB_DSTB _L_P<2> K334 cPu_DSTBP2* CcPU_D7* P38 ESB D L<7> 6972
29 FSB_DSTB_L_N<2> K324 cPu_DSTBN2* CPU_DB* |536 FSB D L<8> 6072
2oocayFSB DINV L<2> g9 NS4 cpy pai2 CPU DI 32 gy FSB D L<O> - aeyeon
720 oy FSB _DSTB L_P<3> P C36 | cPU DSTBP3* CPU_D10* (K37 FSB D L<10> oo
)| CPU_D11* (1K36 FSB_ D L<11> 6o
20, FSB_DSTB_L_N<3> D86 cpy_DsTBNB* -
FSB_DI NV_L<3> A35 " . CPU_D12* ;K38 FSB D L<12> oo
200qmy- OB DINV L<3> g M54 cPypsi3 cPU_D13* \37 FSB_D L<13> o7
7296 ESB_A_L<3> U38 { cpy_A3* i E38 D Leld> eer
" CPU_D15* [5-38 FSB D L<15> oo
296 ESB A L<4> W44 cPu_aa* -
= CPU_D16* |)\28 FSB D L<16> 6972
720 scmy-ESB_A_L<5> o=t W5 cpu_As* )
FSB_A L<6> T34, A+ CPU_D17* [5U30 o= FSB D L<17> ey ¢ 5 7
7296, CPU_AB CPU D18* |JN29 FSB D L<18> 6972
290 FSB A L<7> V874 cpu_A7* -
" CPU_D19* [yP34 FSB_D L<19> e
29 FSB_A L<8> V88| cpy Ag* )
) CPU D20* |5T29 ESB D L<20> 6972
29 FSB_A L<9> T37] cpu A9+ )
) CPU D1 o132 FSB D L<21> 6972
29 FSB_A L<10> Y38 | cPu_A10* ~
I CPU D22+ 032 FSB D L<22> 5072
29 FSB_A L<11> V854 cPu_A11* -
) CPU D23* <133 FSB D L<23> 6072
29 FSB A L<12> Y364 cPu_A12* -
) CPU D24* P31 FSB_D_L<24> 6972
29 FSB_A L<13> B34 cpy A13* -
) CPU D25* |P30 FSB D L<25> 6072
7296 FSB A L<14> VB4 cpy A14* —
) CPU D26* |JN80 FSB D L<26> 6072
29 FSB A L<15> Y374 cPU_A15* -
) CPU D27* P33 FSB_D_L<27> 5972
720 0@y ESB_A L<16> — Y354 cPu_a16* -
- CPU_D2g* yN31 FSB_D_L<28> e o
e FSB A L<17> AF38] cpy_A17* U v e W — -
) CPU D29 |1T28 ESB D L<29> 6972
296, FSB A L<18> AB35 | cpy A18* )|
) CPU D30* |<P35 FSB_D_L<30> 6972
20 FSB_A L<19> Y34 cpu A1+ -
) CPU DB1* |\P29 FESB D L<31> 6972
. FSB_A L<20> AE38 cpy_A20* -
) CcPU D32+ [JH33 FSB D L<32> 6972
20 FSB A L<21> AC364 cPU_A21* -
) CPU DB3* 1334 ESB D L<33> 6972
C FSB_A_L<22> AF36] cpy 22+ -
) CPU D34* |JL30 FSB D L<34> 6072
e FSB_A L<23> A8 cpy_A23* Ol TR o e — -
) CPU D35+ |\L31 ESB D _L <35> 6972
720 scmy-ESB_A_L<24> >~ ABS6H cPu_A24* -
" CPU_D36* [5-33 FSB D L<36> oo
7296, ESB A L<25> AB38 | cpy_a25* a
) CPU D37+ |\P32 ESB D L<37> 6972
29 FSB_A L<26> AB37 cPU_A26* -
- m CPU_D38* (yN32 FSB_D L<38> 6o
720 omy-ESB_A L<27> —— B4 cPU_p27* n -
" CPU_D39* ;N33 FSB D _L<39> oo
2o FSB_A L<28> AE36{ cpu_A28* LL -
) CPU D40* |JH35 FSB D L<40> 6072
29 FSB_A L<29> AF374 cPy_A29* -
) CPU_D41* |5K31 FSB_D L<41> 6072
2o FSB_A_L<30> AT cPy_A30* -
I CPU D42+ B4 FSB D L<42> -
20 FSB_A L<31> AC35d cPu_A31* -
) CPU_D43* [\K30 FSB_D L<43> 5072
29 FSB_A L<32> AE37 | cPu_A32* -
) CPU D44+ |1L32 FSB D L<44> 6072
2o FSB_A L<33> AESS{ cPy_A33* -
) CPU D45+ |G33 FSB D L<45> 6072
209 FSB_A L<34> AE33 { cpy_A34* ) D46+ HB2 FSB_D_L<46>
720 ocpryFSB_A L<35> o=t AE34 ] cpy_A35* g&zi =t For D ioaas 6972
7o FSB_ADSTB_L<0> VE6 | cPy_ADSTBO* CPUDIB T gy FSB D L<d8>  miosn
2o ESB. TB_L<1> AB34| cpU_ADSTBL* CPU_D49* )37 FSB_D L<49> o2
cPU_D50* [JH38 FSB_D_L<50> 6972
72 98, ESB_REQ L<0> U364 cPU_REQD* CPU_D51* 2,338 ESB D L<51> 6972
72 98, ESB REQ L<1> T36 ch:REQp ch:D52* G37 ESB D L<52> 6972
729, FSB_REQ L<2> W7 cpy REQ@* cPU_D53* [\G36 FSB D L<53> 6972
290 FSB_REQ L<3> T38] cpu REQB* CPU_D54* [1B35 FSB D L<54> .
e FSB REQ L<4> T35 cpU_REQ4* cPU_D55* [JE35 FSB D L<55> 6972
CPU_D56* [B36 FSB_D _L<56> 6972
7296 EFSB L AE31{ cPU_ADS* CcPU_D57* |,E36 FSB D L<57> 6972
20 FSB_BNR L - AE32 | cpU_BNR* CPU_D58* 435 FSB D L<58> 6072
B 729 FSB_BRE! L AES0 CPU_BRO* CPU_D59* 3%@ 69 72
729 ESB_DBSY_L AE29 1 cPU_DBSY* CPU_D60* |5E38 ESB D _L<60> 60972
_ 20 FESB_DRDY_L W29 cPU_DRDY* CPU_D61* [,D38 FSB D L<61> 602
21127 =PPIVOS S0 _MCOP FSB vae FSB HIT L - V82 cpu_H T+ CPU_De2+ |34 FSB D L<62>
296 FSB H TM L - AB31] cPU_HI TM CPUDB3*[E37 gy FSB D L<63> s
29 ESB _LOCK L AC32] cpy Lock*
Rlé,‘}%l 16Rzl415 2 ooy FSB_TRDY_L - AR297 cpy_TROV* CPU_BPRI *{5Y3L »_ FSB BPRI L o -
156 556 CPU_DEFER* [,Y30 - FSB DEFER L oo © 2
Y P s o CPU_PECI_MCP - AH34 | cpy PECI
2 2 72 61 40 Pl L U28 { cPU_PROCHOT*
e 10 s [y PM_THRMIRI P_L - vasd ey heRaR BTGNS FSBELEEEL o -
7 o (- CPU_FERR L e cpy e BCLK_QUT_CPU_P -
e BCLK_OUT_I TP_N|_AF35 FSB_CLK_I TP_N 12 72
o my—=MCP_BSEL<2> - B34 | cpy BSEL2 BOLK QUT_ITP Pl AF34 g FSB CLK ITP P w27z
= SNob Bert<os - 24 1 oPU BSELL BOLK oUT N N AF28 o 1 FSB CLK_MCP N
: - CPU_BSELO BOLK_oUT_NB_P| AF29 » FSB_CLK_MCP_P
9 7o@mESB RS L<0> o A9 cpy Rsor Loop- back clock for delay matching.
20 FSB_RS L<1> AC337 cpy RS1* BOLK | N P|_AF30 .
@p25-Ro =12 g ASEqoRu N -
R1430°) ['R1435 v ESB RS L<2> o Acsid cpy rezt BICINNAFL o
1 1% e
1/16W 1/ 16w =PP1V( MCP_FSB ;1510 22
M=45§2 Q%ZLF CPU_AZ0M (;VEO - CPU A20M L o © O STU(I)ZSF SO S 3
CPU_I GNNE* |4AB30 CPU | GNNE L 72
2 MCP_BCLK_VM._COVP_VDD A7 | ol k_vM._COVP_VDD oPU | N1+ AB28 CPUINT L '‘R1440
» MCP_BCLK VM._COVP_GND AH38 | BOLK_VM._COMP_GND U | NTRVEL CPU | NTR . %‘EO
- —‘—@ 1/16W
A .2 MCP_CPU_COMP_VCC A6 | cpy_cove vee PuNM TGP o » 7= i
== MCP_CPU_COVP_GND AHBS | CPU_COMP_GND CSS S — S ey = CPU PVRCD . o SYNC MASTER=T2/ _M.B SYNC DATE=11/ 05/ 2009
)| - 912 72 e
CPU_RESET* % 912 72
R1431) |'R1436 G o ESB CPURST s MCP CPU I nterface
9 49. cPU_SLP+ Y33 FSB_CPUSLP_L 072
R if1ow CPU_DPSLP* B33 e CPU DPSLP L oo ° 72 Appl e I nc.
262, 402 CPU_DPWR* [{U31 ESB_DP! L 072 ® 13.0
« [ Y29 TPCLK L 072 - .
iﬂ*ﬁl 23; 20 gﬂ gPR(S:"FP C NOTI CE OF PROPRI ETARY PROPERTY:
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MEMORY PARTI TI ON O

+VI O MRCLK_DLL_1
+VI O_MRCLK_DLL_2

)
<

AN7 XS _P<7> Va:» ]
7 | N<7> 27 73
ANLO DS P<6> Vac» Sil]
X 7N%—M® 27 73
s p[ ANIS o VEM ADQS P<B> . s
A gp— VEM A DS _N<5> oy

AW7

%

BR
5> 5 [ [ [ 5 o [ [ [ [ [ 1

iy

AML3

BEER

AN29

BEE
LR RERERRE

BEE

ANL9 25 73
O———=p—— =2 =[O0
AL19 oo 25 7

AL20 @ 25 73

BEE
< <<
> (> 1>
i

oORr NWAUTON

AL25 MEM A BA<2> oo = 2
AN20 M A BA<1> 25 73
ol AML9 NVEM A BA<0> oo 2
AK26 MEM A A<15> 25 73
AK25 NVEM A _A<14> 25 73
AJ20 MVEM A A<13> 25 73
AJ26 NVEM A A<12> 25 73
AH25 MEM A A<11> 25 73
AMRO MEM A A<10> 25 73
AH26 M A_A<9> 25 73
AN23 MEM A A<8> 25 73
7| A25 MEM A _A<7> oo 2 7
AMVR2 M A _A<6> 25 73
AVR3 MEM A_A<5> 25 73
AN22 NEM A A<4> 25 73
AL23 NMEM A _A<3> 25 73
AK22 NEM A A<2> 25 73
AK23 MEM A A<1> 25 73
AL22 MEM A A<0> o =
=PP1V05_S0_MCP_MPCLK DLL ;.
AF24 550 mA
AR5
PP1V0O5_SO_MCP_PLL_ESBNVEM .,
AF250 20 mA 70 M
A6
AF26 25 mA
A28
AR6L 25 mA
AD26
AE26
AF27
AH23 MEM A CLK P<1> 25 73
AJ23 MEM A CLK N<1> o = 73
AJ22 MVEM A _CLK P<0> 25 73
AH22 > NMEM A _CLK N<O> o > 7
3AH19 > MEM A CS L<1> oo 25 7
20 NMEM A CS L<0> fom s
AH20 > MEM A _ODT<1> oo 25 7
(A9 NEM A ODT<0> oo
AL26 MEM A CKE<1> 20 25 73
(A5 f MEM A CKE<O> o

Current nunbers from MCP89 AO1l Bring-Up Support docunent (MCP80_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August
= =

N<5> 27 73

4 ﬂ“—M®2773
o N AKI6 o8 VEM A DOS NE4> s s
3 %—M®2773
3 %—ME)mm
2| %—M®2773

X _ﬁ—MENH
1| ﬂﬁ_wi_ﬁw_&@mm
1 %—M®2773
0_ %—M®2773

N ASL g NEM A DOS NEO> ey 2o 1o

5, 2009)

K6/ K69 EDP currents used.

MEMORY PARTI TI ON 1

)
<

PLA g VEM B DQS P<7> o0 s

ARL
V7
AV
AUL1
AV11l

N<7> 27 73
P<6> 27 73
27 73
P<5> 27 73
N<5> 27 73

:

00 {00 0 (00 |00 {00 {00 {00 |00 0 {00 {00 (00 0 (00 jo0

o] AULE DOS_P<4> s

AV13 N<4> 27 73

s p[ AT o MEM B DOS P<3> i

AU28 N<3> 27 73

[ AUBL DQS P<2> gy s
X ,ﬂ“—ME 27 73
_p| A6 VE| DQS_P<1> aon

REERERE D

AT36 N<1> 27 73

SRERREREREERLERER

To_p[ A8 o D5 _P<0> oy o 1
,,ﬂ“—MEN 73

BEE

AR19 {ooD 26 73

AUL7 26 73

D——=p— Y=V 2O O - [O0D
AT17 D 26 73

R E
< <<
i

AR25 MEM B_BA<2> 26 73
AT19 M B BA<1> 26 73
"ol AR20 VEM B_BA<0> o 2 73
AP26 VEM B _A<15> 26 73
AR26 NVEM B_A<14> 26 73
AV16 VEM B _A<13> 26 73
AP25 VEM B _A<12> 26 73
AT23 VEM B_A<11> 26 73
AP20 > VEM B_A<10> o 26 73
AU23 M B A<9> 26 73
AV22 MEM B_A<8> 26 73
/[ Aves NMEM B_A<7> ooy 2
AT22 M B_A<6> 26 73
5[ A2 NMEM B_A<5> 26 73
AP23 MEM B_A<4> 26 73
AR23 NMEM B_A<3> 26 73
AP22 NMEM B_A<2> 26 73
1| ARR2 NMEM B_A<1> 26 73
AT20 MEM B _A<0> o 2

AU20 MEM B_CLK P<1> 26 73
AV20 MEM B CLK N<1> o 2 73
AUL9 MEM B_CLK P<0> 26 73
AV19 VEM B_CLK N<O> o 2 73
AUL6 MEM B_CS L<1> o 2 73

APLo g NMEM B CS L<0> gmmuens

|ATl6 o NMEMB ODT<1>  emmuors

[Avi7 o MEM B ODT<0>  gpmue s
AU25 MEM B _CKE<1> 20 26 73

[AT25 1 MEM B CKE<0>  rycozew

SYNC MASTER=T27 M.B SYNC

DATE=08] 06/ 2009
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oM T
U1400
MCP89M AO1
FBGA
(4 oF 11)
. PEG CLKREQ L w PEAGLKREQ 1 GPI 0 49 PEO_REFOLK Pl YL g  PEG CLKIOOMP _  myow
( PEO_REFCLK_N W PE( K100M N s 74
V6
D » —AP_CLKREQ L - RERGKREQI G O8O  poy pepq pl V8 PCIE CLKIOOMAP P oy,
I3
. ENET_CLKREO L W | pec okreqr/ ot o 51 PEL-REFOLK (V2 g PCIE CLKIOOMAP N om0
(Fo PE2_REFCLK_P| W PCl E_CLK100M ENET_P o
a FW CLKREQ L V8 PERGLKREQ'/ GPI 0,52 PE2_REFCLK | (5 g PCE CLKIOOMENET N gomy o
6 PE3_REFCLK_P| Y7 PCl E CLK100M FW P 5 74
 oom—EW PR EN - PR REQ/ GPIOSS e era k N U6 . PCl E_CLK100M FW N oo 5 7
51 T FW PMVE L - Ve PII:'E’&KREQ/GDI 054 PE4_REFCLK_P| Y TP_PCl E_CLK100M PE4P
( PE4_REFCLK N8 g TP PCIE CLKI00M PE4AN
W0 TP_PCl E CLK100M PE5P
PES_REFCLK_P
- - PEO ports are Gen2-capabl e. 4 RCs: 4x, x2, x1, x1
29 20 5 [T PCl E KE L - u * J W1 TP_PC E K100M PESN
= A g ?IEPVL\f}é%) PES_REFCLK "—C CLK100 > PE1 ports are Genl-only. 2 RCs: x1, x1
- mo_=PEG D2R_P<0> > "L | pE0_rxo_p pE0_Tx0_P| AC3 =PEG R2D C P<0> . —
s D =PEG D2R_N<0> - ABL | pE0_RX0O_N PEO_TX0_N_AR2 > =PEG R2D_C N<0> oD
s =PEG D2R P<1> - " | PEO_RX1_P PEO_TX1_p| AB2 =PEG R2D C P<1> .
= S > B3 =PEG R2D_C N<1>
s »>—=PEG D2R N<1 - PEO_RX1_N PEO_Tx1 NAB3 g  =PEG R2D C N<1> = e It PEO[3:0] are not used,
- mm_=PEG D2R_P<2> "0 | pE0_ Rz P Pro T2 P A® .  =PEG RPD C P<2> e, +VI O_PE_AVDDO and +VI O_PE_DVDDO can be GN\D
o om>—=PEG D2R N<2> o "CL1 | PEO_RX2_N PEO_Tx2_N_AC? =PE! D C N<2> .
s =PEG D2R _P<3> AB7 | PEO_RX3_P PEO_TX3_P| ACB =PE D_C P<3> .
s om—=PEG D2R N<3> B8 | PEO_RX3_N PEO_TX3_N_AX =PEG R2D C N<3> s
- _RX3_| 0 TN —p———F =2 e = S oop _
TP_PCl E PE4_D2RP - B9 | PEO_RX4_P ) PEO_Tx4_p| AB4 TP_PCI E PE4_R2D CP -
TP_PCI E_PE4_D2RN -~ % | peo Rxa N IEILJ PEo_Tx4 N_AB5 TP_PCI E_PE4_R2D CN
C 7 3 rmy— PG E FW D2R P - :i PEO_RX5_P o PEO_TX5_P| :i EC' E Ew RZS C EI 33 74
5 C>—PCL E_FW D2R N - PEO_RX5_N X PEOTXS N POEFWRDCN oo If PEO[4:5] and PEL[0:1] are not used,
74 29 6 [T PCl E_AP_D2R P "Bl | pE1 R0 P PEL_TXO_P W_‘MP—@ o +VI O_PE_AVDD1 and +VI O_PE_DVDD1 can be GND
7296 PClE AP_D2R N B0 | pE1_RXO_N @) PE1_TX0_N_Y8 PCI E_AP. D N 20 74
. PCl E_ENET_D2R P Y10 | pg1_RX1_P o PEL_TX1_P|_Y® PCl E_ENET. D P a1 74
7451 PCl E_ENET_D2R N Y11 | pE1_RX1_N PELTXLNYE g PCl E_ ENET_R2D C N o 7
PP3V3_SO_MCP_PLL_HVDD -
22 -« | UL PCl E RESET L 18 24
50 mA Vi1 |3 v pLL_wvop 1 (PP PEXRST a S °
Vi3 | 4+3.3V_PLL_HVDD_2
2 _PP1VO5_SO_MCP_PLL_PEXSATA
325 mMA 100 mA AT | ivio PLL PE
80 MA A1 | ivi O PLL_XREF_XS 1
AFL2 | 1\l O PLL_XREF_XS 2
AF13 | 1V O PLL_XREF_XS_3 =
120 mA (A8 | 4vio PLL_SATA 1
AR | 4vi O PLL_SATA 2
25 mA AHL | ivio PLL_H PEX0_TERM P| Y2 2« MCP_PEXO_TERVP
R1610*
2. 49K
1%
1/16W
MF-LE
4022
B PLACE_NEAR=U1400. U2: 12. 7 mm

SYNC MASTER=T27 M.B SYNC DATE=11/05/ 200

TTILE
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oM T
D U1400
MCP89M AO1
FBGA
» PP3V3_S0_MCP_DAC (5 OF 11)
140 mA B29 | ;3. 3v_RGBDAC Doc_cLko/GPi0 38| F29 o,  AUD | P_PERI PHERAL _DET emyis s
DDC_DATAO/ GPI O_39| H25 M KEY M C LOAD DET N
MCP RGB 29 - <m i .
" TP MO RGE DAC VREE 529 | e e wner Res_pac_rep] C3L TP RED ) RGB DAC Di sabl e:
° = ReB DAC GREEN B31 g TP MCP RGB GREEN . Ckay to float all RGB_DAC signals.
@ RGB DAC BLUE| 23! 5 TP MCP RGB BLUE . DDC_CLKO/ DDC_DATAO pul | -ups still required (or use as GPIOs).
Res DAC SN D81 TP MCP RGB HSYNC Connect +3. 3V_RGBDAC pin to G\D.
RGB_DAC_VSYNG E31 TP_MCP_RGB_VSYNC s NOTE: No Conposite/ S-Vi deo/ Conponent Vi deo support on MCP89
o @m--DP_1 G MO_P<3> o228 | DPO_3_P/ TMDSO_TXC_P 1FPA_TXC_PLK22 g =MCP_| FPA_TXC P o ¢ Interface Mde
s @ DP 1G MO N<3> @25 | DPO_3_ N/ TMDSO_TXC_N IFPATXCN 22 g  =MCP IFPATXC N e MCP Si gnal TMVDS/ HDM LVDS
o om-DP_1G MO _P<2> o—28 | DPO_2_P/ TVDSO_TX0_P IFPA_TXDO_PL 22 g~ =MCP | FPA TXD P<O> s =MCP_I FPA_TXC_P/ N TMDS_I G TXC P/ N LVDS_| G A CLK_P/ N
o qom-DP_1 G ML.O_N<2> @28 | DPO_2_N TMDSO_TXO_N IFPA_TXDO N B22 g~ =MCP | FPA TXD N<O>  rmy s =MCP_I FPA_TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O>| LVDS_| G_A_DATA_P/ N<O>
o qom-DP_1G MO_P<1> @— 22| DPO_1_P/ TMDSO_TX1_P PP TxDL P E22 g @ =MCP I FPA TXD P<1> s =MCP_I FPA_TXD_P/ N<1> | TMDS_| G_TXD_P/ N<1>| LVDS_| G_A_DATA_P/ N<1>
s qon-DP_1 G MLO_N<1> o—20 | DPO_1_N/ TVMDSO_TX1_N 1FPA_TXDL_NL 222 =MCP_| FPA TXD N<1> oD ¢ =MCP_| FPA_TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| LVDS_I G_A_DATA_ P/ N<2>
o qom-DP_1 G MLO_P<0> &— 22| DPO_0_P/ TMDSO_TX2_P 1FPA TxD2 P P22 g  =MCP | FPA TXD P<2> s =MCP_I FPA_TXD_P/ N<3> | ( UNUSED) LVDS_| G_A_DATA_P/ N<3>
o qom-DP_1 G MLO_N<0> @=—225 | DPO_0_N/ TVDSO_TX2_N 1FPA TxD2 N 22 g  =MCP | FPA TXD N<2> s =MCP_I FPB_TXC_P/ N ( UNUSED) LVDS_| G B_CLK_P/ N
I FPA_TXDB_P[ 22 =MCP_| FPA_TXD P<3> o =MCP_| FPB_TXD_P/ N<O> | TMDS_I G_TXD_P/ N<3>| LVDS_| G_B_DATA_P/ N<O>
o qom-DP_1G M1 P<3> 22| DP1_3_P/ TMDSOB_TXC_P IFPATXDB_N J22 g ~ =MCP | FPA TXD N<3> s =MCP_I FPB_TXD_P/ N<1> | TMDS_| G_TXD_P/ N<4>| LVDS_| G_B_DATA_P/ N<1>
s qon-DP_1G M1 N<3> S8 0P 3 NTMOSOB TXE N =MCP_| FPB_TXD_P/ N<2> | TMDS_I G_TXD_P/ N<5>| LVDS_| G_B_DATA_P/ N<2>
P IG M1 P<2> £28 | pp1 2 P/ THDSO TG P | I FPB_TXC_P| B23 =MCP_| FPB TXC P . =MCP_| FPB_TXD_P/ N<3> | ( UNUSED) LVDS_| G_B_DATA_P/ N<3>
P G ML Ne2> - o1 s N TV Txs N Z IFPBTXC N 23 g  =MCP IFPB TXC N /e =MCP_I FPAB_DDC_CLK TMDS_I G_DDC_CLK LVDS_| G DDC_CLK
8 @ - _ & _ | -
C cq@m-DP 1G M1 P<i> 28| DP1_1_PI TNDSO_TX4_P & | FPB_TXD4_p| L23 =MCP_| FPB TXD P<0> . =MCP_I FPAB_DDC_DATA | TMDS_I G_DDC_DATA | LVDS_| G_DDC_DATA
» @m-DP1G M1 N<i> o222 | DP1_1_N/ TVDSO_TX4_N | FPB_TXD4_N_K23 = | FPB_TXD_N<0> B .
o @m-DP_1G M1 P<0> o—28 | DP1_0_P/ TVMDSO_TX5_P - | FPB_TXD5_p| 23 =MCP_| FPB_TXD P<1> s I{.ﬁ Egﬁ: :g%—: EEQ 2: é g¥
o q@m-DP 1G M1 N<O> @228 | DP1_0_N TVDSO_TX5_N < | FPB_TxD5_N_H23 =MCP_| FPB_TXD N<1> s " - ’
1 | FPB_TXD6_P| 23 = | FPB_TXD P<2> .
NOTE: 100K pul | -downs required if o mm-—-L2P_L G HPDO 25 | HPLUG DETO/ GPI O_20 LL | FPB_TxD6_N|_F23 =MCP_| FPB_TXD N<2> .
HPLUG _DETO/ HPLUG DET1 are not used. o mm-—-2P_L G HPDL 228 [ HPLUG DET1/ GPI O 21 | FPB_TxD7_p| D23 =MCP_| FPB_TXD P<3> s
% 10 (gn-SATARDRVR A EN =225 | HPLUG DET2/ GPI O_22 1FPe_TXD7_NLE23 g ~ =MCP IFPB TXD N<3> s
woayDP 1G AUX CHO P o g 128 Ippc cik2/ DP_AUX_CHO_P DDC_CLK1/ GPI O_40| J28 =MCP_| FPAB_DDC CLK .
10, DP_1 G AUX_CHO N K28 | ppc_DATA2/ DP_AUX_CHO_N  DDC_DATAL/ GPI O 41| 29 gy~ =MCP | FPAB DDC DATA o
8 DP_I G Al 1_P K25 | ppc_cLKa/ DP_AUX_CH1_P
. DP_ I G AUX _CH1 N K26 | ppc_DATA3/ DP_AUX_CHL_N
NP ( GVUX_I NT)
= 2’1':(’)3\31 S0 PLL DP UlSsBO oy M3 LCD_BKL_CTL/ GPI O 57| A25 L 1 G BKLT. s
o> *g- g&g&ﬁg—; LCD_BKL_ON GPI O 59| 825 LCD I G BKLT EN o
+3. 3V_PLL_DPO_ LCD_PANEL_PWR/ GPI 0758%@57
30 m N21 | 13,3V PLL_USB 1
M2 | 13.3v_PLL_USB 2
237 _=PP1VO5_SO_MCP _PLL_| FP
60 M N23 | .vi O PLL_I FPAB 1
L24 | +vi O PLL_I FPAB_2
> _PP1VO5_SO_MCP_PLL_CORE
160 mA 40 M MBS | 4vi O PLL_CORE_LEG
B 60 M N25 | 4vi 0 PLL_SPPLLO_ 1
L26 | .vi O PLL_SPPLLO_2
40 M M6 | 1vio PLL_V | FPAB_VPROBE| 120 MCP_| FPAB_VPROBE oo =
20 M N24 | 4vio PLL_NV_ 1 K20
25 | v o PLL W 2 | FPAB_RSET] MCP_| FPAB_RSET o =
237 _=PP3V3R1V8_S0_MCP_| FP_VDD
180 mA A22 | +vDD | FPA
A23 | +vDD_| FPB
23 7 =PP1V0O5_S0_MCP_DPO_ VDD
160 mA A26 | v 0 DPO_1 ‘o8
B26 | +vi 0 DPO_2 TMDSO_VPRCBE VCP_TNMDSO_VPROBE oo = 7
€26 | +vi 0 DPO_3 T™MDso_RseT]_F31 MCP_TMDSO_RSET oo 2 7
NOTE: DP_AUX_CH1 al so requires pull-downs if used for
dual - nrode Di splayPort (DP++). |f unused no pulls
are necessary, if used for TMDS/HDM only then
only pull-ups are necessary.
R1710 100K 1 2 DP_I G AUX_CHO_P
A RI 711 100K1 2 o% TTSWM-TF 402 hp | G AUX_CHO N
5% 17 I6W N LF 402 SYNC MASTER=T27 M.B SYNC DATE=11/ 05/ 200
T -
MCP G aphi cs
GPI O Pul | -U "051- 5563 |1
u PS d} Appl e I nc. | 051-8563 | D
=PP3V3_S0_MCP_GPI O ; 1 1 S A 13.0
R1780 10K 1 2 SATARDRVR_A_EN 162 NOTI CE OF PROPRI ETARY PROPERTY:
[ /871 10K 1 2 % TISW M-TF 492 AUD | P_PERI PHERAL_DET ., ; FHEPRN AN | PROPERIY GR-APFLE - COMPUTER | NC.
L{O2 10K 2 o rrrowwerr M KEY MC LOD DET . TG W NTAU N TH 5 DOOUVENT 1N CONE! DENGE 17 OF 109
° ) NOT TO REPRODUCE OR OOP!
. . I::NOTlOEgEALO?PLELISLI‘¥INWK:LEO?PART
rren nu ers rom ring-Up Suppor ocunen _ | > _Bringup_Tlargets_Apple.p , ate gus , . currents used. IV ALL RI GHTS RESERVED
Cu t mb f MCP89 AO1 B Up S t d t (MCP89_TDP_EDP_BI T ts_Appl df, dated August 5, 2009) K6/ K69 EDP t d 16 OF 80
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oM T
U1400
MCP89M AO1
FBGA
(6 OF 11) External A
74 36 SATA HDD R2D C P AH4 | SATA_AO_TX_P usso_N| €20 USB_EXTA N a7 75
74 36 om—SATA _HDD R2D C N - A | SATA_AO_TX_N useo_p | B20 -~ USB_EXTA P ao s
Al rPort (PCle M ni-Card)
74 36 SATA HDD D2R N AJ4 | SATA_AO_RX_N use1_p [ J20 USB M NI _P 575
D nammSATA HOD D2R P~~~ A5 IsATA Ao RX P " usBL N| 20 g USB MNI N = -
- O T57
T us2_p | CL9 NC USB _T57_P
o 9 use2_N| B9 NC USB_T57_N
74 36 SATA_ODD R2D C P AJ3 | SATA AL_TX_P m Y External C
74 30 oo SATA_CODD R2D C N - AJ2 | SATA AL TX_N % S| use3 p| R0 e—pUSB EXTC P e
O uses_n|F20 USB_EXTC N e s
74 36 SATA_ODD D2R N AH2 | SATA_AL_RX_N = g Wat er el on
74 35 [T SATA ODD D2R P > A8 | SATA AL_RX_P © usa_p | E20 o> UsB WM P o s
c usBa_N| D20 B N 875
° Caner a/ External E
< m o) usss_p | E19 USB_CAMERA P 2 75
TP_SATA C R2D CP - A6 | SATA BO_TX P |—= N s USBS_N| D19 gy USB CAMERA N o> s
TP_SATA C R2D CN - A7 IsataBo XN <L | D 8 = SD Car d/ Expr essCar d
n Y [usse_p| GO USB_SDCARD_P -
TP_SATA C D2RN - AH7 | SATA BO_RX_N — usss_N | _F19 o—0 USB_SDCARD N D
TP_SATA C D2RP - A6 | SATA_BO_RX_P = External D
> 2 uss7_p [ 317 B_EXTD P o s
c é uss7_N | HL7 USB_EXTD N o s
H%' S Ceyser Trackpad/ Keyboard =PP3V3_S5 MCP_GPI O ,
TP_SATA_D D AL4 | SATA BL_TX_P 5 ! 9 uses_p | J19 B_TPAD P -
_ TP_SATA D R2D CN - AL3 | SATA_BL_TX_N oS usss_N | _H19 USB_TPAD N -
e SPEIVES0MEGRLO - 53 5 St%rnal B 0 'R1851 | |'R1853
N TP_SATA D D2RN - ALL | SATA B1_RX_N w@ S | useo_P a7 USB_EXTB_P a7 75 8. 2K 8. 2K
Rl?o%% TP_SATA D D2RP - AL2 | SATA B1 RX_P - o g USBQ?N%@u 75 %Z'iﬁ\év %Z'iﬁ\év
—e v IR 402 402
C wf Gg - [umor e O IRE o 2 2
2 b17 USB IR N
4 USB10_N a8 75 N
MM GOCD L - | sama e/ po 30 58 — Soetooth . 2 R1850" | R1852
- L} 8. 2K 8. 2K
> uss11_N| GL7 USB_BT_N 29 75 596 595
.« MCP_SATA_TERMP AL | SATA_TERWP 8@ usBll P|F17 o g USB BT P aD s %igg %igg
—_ 2 2
1R1805 UsB_oco*/GPI0 25 [ A7 o USB_EXTA OC L
2. 49K USB_OC1*/ GPI 0 26 | L17 o USB EXTB OC L
1/i6w )ﬁca NC_1 USB_0C2*/ GPI O 27_MePI 00 [ K17 o USB_EXTC OC L
24027 NOEL| NG 2 USB Oc3*/ GPI 0 28 MPI O 1 [ K19 o USB_EXTD OC L
NC% NC_3 oc2# Al so for EXTE
1 W2 NG 4 USB_RBI AS_GND | 119 s MCP_USB_RBI AS_GND OC3# Al so for EXCARD
R vrer[C13 o MOP _RGM I _VREF am- 18R817860
1%
7 o r—ENET_RXD<0> M4 | RaM | _RXD0 RaMI_Txpo | G2 TP _ENET TXD<0> %zﬁ‘é"
7 » op—ENET_RXD<1> G4 LRav 1 _ROL Rom 1 o | P12 o TP ENET TXD<1> 2
o o r>—ENET_RXD<2> > | Rav | _Rxo2 RoM1 Txo2 [F14 o TP ENET TXD<2>
7 o oy ENET_RXD<3> - F16 | rav 1 _RXD3 rRavi|_Txo3 [ D14 g TP ENET TXD<3> =
_ o ENET_CLK125M RXCLK E16 | pam | RxoLK Z RGM | _TxcLk | L4 TP_ENET_CLK125M TXCLK
2210 7 =PP3V3_ENET_MCP_RMGT o ENET RX CTRL o A% | v RxcTL 5 RaM | _TxCTL | EL4 TP_ENET_TX CTRL
leglgl + omy_ENET_ENERGY_DET 14 [ Rav 1 _iNTR GPI 0 35 Rau1_woc P g TP _ENET_MDXC
. K1.
b .. PP3V3 ENET MCP PLL_MAC RGMI_MIOLEY qug ENET MDIO cmyev
; ML6
402, 20 m L6 J43.5v pLL_nac puaL BUF_2smz |13 TP MCP CLK25M BUFO_R
B 2 MCP_M | _COVP_VDD D13 | Ram | _covp VoD
7« MCP_M | _COVP_GND E13 | ravi I _cowp_GND RGM | _RESET* 0314 > TP_ENET_RESET L
1
R14891% I nternal MAC Di sabl e:
%/{:1%;\7\'} Connect RGM | _RXD<0: 3> together to 10K pul | -down.
402, Connect RGM | _RXCLK to 10K pul | - down.
Connect RGM | _RXCTL to 10K pul | - down.
__L Connect RGM I _INTR to 10K pull-down (if not used as GPlIO).
- +3.3V_PLL_MAC DUAL must remain connected to 3.3V RMGT rail .
RGM | _COVP_VDD/ _GND nust remai n connected as shown.
Connect RGM | _VREF to 10K pul | - down.
Connect RGM | _MDI O to 10K pul | - down.
All other pins can be left TP or NC
A SYNC VASTER=127 M_B SYNC DATE=11/ 23/ 200
Imina
MCP SATA, USB & Et her net
T O "
d} Appl e | nc. | 051-8563 | D
L A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 18 OF 109
Il NOT TO REPRODUCE OR COPY I T
. . 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. IV ALL Ri GHTS RESERVED 17 OF 80
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8

7

=PP3V3_S0_MCP_GPI O ; 1 17 1s
oM T
U1400 2Il?(;kgt"l
MCP89M A0 ygﬁy
2. _=PP3V3RIV5_SO_MCP_HDA (7 1402 R1950
70 M D6 | +vDD_HDA HDA_SDATA_out| EL - s 15 HDA SDOUT R 1/\/\/\/%@51 s
70 m R1951 it
402
D = 5+ > HDA_SDI NO - oA oA B TALK B4 g 5 HDA BIT CLK R 1,32 2 HDA BI T_CLK oy s
5%
1/16W
R1900* < Mj[ﬁ': R129252
49. 9 s g AUD_| PHS SW TCH_EN E3 | 1oa soata v/ apio2 B HDA RESET* DL o 510 HDA RST R L 1 2 HDARST L o
1180 Qutput linmited to +VDD_HDA. Phoy L e N
265 Confirmed OK for this signal. R1953 MR S s s s m e — = = — == = = = =
: 22 402 ' BUF_SI O CLK Frequency
s MCP_HDA_PULLDN_COVP D3 | HpA_PULLDN_COMP HoA_SYNG D2 2510 HDA_SYNC R EAAAAZ HDA_SYNC oD = 7 | F_ g !
5% requency I
%"/jgg‘é’ : HDA=SYNC |
o megyLPG AD<0> RI910 22 1 zp2 o o IPCADRO> 0 ey Kllircam (IPY PCSER RIS gy LPC SERI RQ an e | 24 MHz 1 :
nungy LPC AD<1> RISLL 25 3 Guve o i o LPC AD Rel> oy Uilirc Aot (1R Tied | |
o ngay LPC AD<p> RIIZ 700 5 y\e S0 TIOWIETE *0%7 | pC AD R<2> g 2 lipc A (1Py) R1960 | 14.31818 Mz 0 !
50 gmry LPC AD<3> RIOI3 22 1, A7z % - LPC AD_R<3> —s__ 2 |LPC A (1PY) O LPC FRAVES LT g LPC FRAME R L INRA2Z__LPC FRANE L oy oo a1 7 | |
0 - (e
a8 1716w
TP_MB RAM S| ZE K2 |1 bt BRQD"/ 6P 0_43 _ Vaoz" TSt S - - - ---—- 9
(1PD) LPC_RESET*|SKT g LPC RESET_L oo 10 20 75 | Bl OS Boot Sel ect |
a3 rmy—PM CLKRUN L L6 | Lpc_CLKRUN*/ GPI O 42 (I PU) LPC_cLko| L5 - LPC CLK33M SMC R o 2 7 1 1/ E | LPC FRANVE# !
| — |
% SMC WAKE_SCI _L D11 | g o PVE/ GPI O 31 ~ M SC_VDDENO/ GPI O 47| K10 MCP_CPU VTT_EN L o | LPC 0 !
2 107 _PP3V3_G3_RTC -
- PM LATRI GGER L Gl1 | ExT_SM */ GPI O 32 T MSCVDDENUGPIO 48 B o M.B_RAM VENDOR 1 NOTE: MCP89 AO1 has ! |
s AUD 12C INT L B3 | A20GATE/ GPI O 55 =, MSC VDDEN2/ GPI O 17| 28 gy T57_PWR_EN Do " etrom (~10K) | SPI 1 !
R1920! R1921 » —SMCS_RUNTIVE SCI L 2 | KBRDRSTI N/ GPI O_56 &< mscvooens/ P01 LR SMC_ADAPTER EN am >« o al | -gowns on | |
M SC_VDDEN4/ GPI O 10| B o o LPCPLUS GPI O 18 a1 p h NOTE: MCP89 does not support FWH, only |
49. 9K 49, 9K b and <D these pins !
C - 9k 12 310 NEM VDD_SEL/ GPI O 46| gy MCP_VEM VDD SEL_1V5 - pins. LPC ROMs. So Apple designs will |
1 16W Tiew o om—PM PVRBTN L - PWRBTN® (| PU- S5) g oD I not use LPC for Boot ROM override
Vaos, 462tF 2 PM_SYSRST_DEB L FL0 RSTETN (1 PU-S5) FANCTLO/ GPI O 61| HT ODD_PWR_EN_L o> 15 5 - _ _not_use TP 1or Pool P override. i
FANRPMD/ GPI O_60/ MEPI O_2) 2 - MEM EVENT_L ) 16 25 2 %9
RTC RST L . Gl6 . FANCTL1/ GPI O_62 - ENET_LOW PWR oD - 0 |m—— = — — = ——— = - — = = — =
CRS - RTC_RST FANRPML/ GPI O_63/ MPI O 3| M g SDCARD_RESET am e ® | SPI Frequency Sel ect |
o T PM RSMRST L - S | PVRGD SB (IPD) SLP_S3* CO‘ - PM SLP_S3_ L OO © % 55 69 ! !
2 o—MP_PS_PVRGD - 2| PReD (1PD) SLP_RVGT K9 g PM SLP_RMGT_L o - | Frequency] SPI _DOJ SPI _CLK |
[ D5
NOTE: MCP89 AO1 has strong (~10K) (IPD) SLP_S570 - EM SLE SA L oD © i %0 10 o : 25.0 MHz 0 0 !
pul | -downs on these pins. ~ w0 MCP_WAKE_REQ L | g6 McP_wAKE_REQ* MP_viDo/GPio 13 K8 g MCP_VI D<0> o e !
PM BATLOW L A7 MCP_VIDL/ GPI O 14 K4 g MCP_VI D<1> D @ o ! 31.2 MHz 0 1 !
39 =Dl S* K5
p u p S D g} () MPVID2GPIO1S - MCP_VI D<2> oo s ! |
os 20 qm—MCP_VEM VDD_EN e |MP MEWDD ENGPIO 44 () MPVIDS/GPIO 16 K6 g MCP_VI D<3> o 0 o2 | 42. 7 Mz 1 0 |
For EM Reduction on HDA interface I: o o MCP_VEM VIT_EN 50 | vEwTT_EN Gl 0 45 S oo Bl SPL_CSO_R L o - | 62.5 Mz 1 1 !
D7 .
HDA_SDOUT R u s SM_| NTRUDER L > 2161 NTRUDER: PGNP0 LI, —wp YN oD = , |
HDA BIT O KR .4 i ™ R S ME R i | NOTE: 42 & 62 Mz use FAST_READ command.
HDA RST R L . r w0 10 o SMC | G THROTTLE_L - |vruraeios RS P ED | Straps not_provided on this page.
HDA_SYNC R o wo qon 157 RESET palL [vetrytpsypaipge SPKR/ GPI O_1 - MCP_SPKR o
21 18 GFXVCORE PWR EN o— 20 | MePU_PI R/ GPI O 23 THERM DI CDE_P| S8 - MCP_THMDI ODE_P oD « 1R1970
Cl?OE,’DQ 1 Cl?OEl)D% ! %0 11 15 o gy SPL ROM USE_M.B =11 | MCPU_PI B/ GPI 024 THERUD CE N2 MCP_THMDI CDE N oo s 7 TOK
— _— 5% MCP_SPKR:
8P T B9 T TA TDI _ cwo SMB_CLKO| A4 g SMBUS MCP_0_CLK oD 2 42 75 /16w =
oy 2 B 2 = oI LG ME_TDL -5 (R B AT BY e SVBUS_MCP_O_DATA 2 .. 5 5= USER node (Normal boot mode)
2 JTAG MCP_TMNB *—F ITAGTMS (1P SMB_CLK1/ MBVB_CLK|_AS - SMBUS MCP_1_CLK oo 2 7 1 = SAFE node (For ROVBI P recovery)
I - - BS i MCP. 427 )
B Jl ¢1951 1 C1953 12 JTAG MCP TRST L —-‘—Ewc JTAG TRST* (1 PD) SVB_DATAL NSVB_DAT i SVBUS, 1_DATA D = Connects to SMC for automatic recovery.
= 19FF 10PF - T _JTAG MOP_TCK > A0 ag Tk SNB_ALERT"/ P10 64 - AP_PVR_EN oD
2 3%, "IZ L g BUEsioake oz H ARB DETECT L "
402 402 All
R T I a1 ] A T B VST TP
1 hl TEST_MoDE_EN D¢ g MCP_TEST_MODE_EN
= 2 my—RTC _CLK32K XTALIN P16 | xTALIN_RTC PKG TEST| L16 o
GPl O Pul | - Ups/ Downs B e A AT o e
1 1 1
=PP3V3 S5 MCP_GPI O , ., R1930* 1R1931 1R(.;].K959 1R(;LK966 1R%975
P3V. | 7 10K 100K 5 5% 1%
=PP3V3_SO0_MCP_GPI O ; i 17 1 WEL"’FV’G %Z'iﬁ\év %;‘EEV %;‘EEV %;‘EEV
PCI E_RESET_L o2 L[ )0 2 2 2
R1980 10K LAANA 2 SDCARD RESET 10 30
._‘__::l 1OK 1/\/\/\/2 b:n I7T6W M- LF 402 T57 RESE]' 6 18 E—
R19 :g 100K 1 2 i 3 i; ia N“’Eti 283 GEXVCORE_PWR _EN 2 =+ =
R1I986 100K 1 2 % i Pl ROVl USE MLB - .
N NS5tz PSRt e Pl at f or m Speci fi ¢ Connecti ons
983 10K
R198 1 2 MCP_CPU VIT EN L,
R19O :4 10K 1/\/\/\/2 5% I1I71I6W NMF-LTF 4027 B M VENI 1: R139365
R1985 100K 1 \\A72 5% ITT6W MF-TF 402 757 pWR EN o0 15 2 10 LPC RESET L 1 > LPC PWRDWN L w0 a
R1987 100K 1 , 5% TI6W M-LF 402 | ppLus GPl O o m — — Vsn\//ﬂ \% oD
-~ /\/\/\/ 5% I7T6W M-LTF 402 1/ 1E\£I
R1988 10K LAAA 2y OoDD PWR EN L hos
R1I989 10K 1 2 °% ITI6W M-TF 402 \gEM EVENT_L 16 25 26 3 o5 40 39 18 6 PM SLP S4 L — PM SLP_S5_L s
RTO00 10K 1m2 5% I7T6W MF-LF 402 ENET LOW PVWR S [D-rKE BASESTRUE = oD
RTI991 10K 5 5% 1716W MF-LF 402 o . .
A LAt row o oie LG THROTTLE Lo 0 NOTE: MOP SLP_S5# signal has the SYNC. WASTERST27 M5 SYNC. DATE=11/ 23/ 2000
R1992 100K 1 5 NCP VI D<O> behavior of Intel’s SLP_S4# signal. ——
| 106
RI993 100K L \\A 2 5% T I6W M=IF 302 \rp v Deds> o MCP HDA, LPC & M SC
R1994 100K LAAN2 o% I7I6W M-TF 402 \pp vl D<2> 10 62 T T
RT1995 100K 2 o% TIBW M-TF 302 \pp i D<3> 10 02 I 051- 8563
5% 17 16W MF-LF 402 App e I nc.
R1996 10K 1,44 2 AP_PWR_EN 10 29 0 S TTA
5% 1716W MF-LF 402 A 13 O
R1997 100K 1 2 : ARB_DETECT_L 10 NOTI CE OF PROPRI ETARY PROPERTY:
RLO9B 206 1 yyye T T et o e T s
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 19 OF 109
= Il NOT TO REPRODUCE OR COPY I T
. . 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Current nunbers from MCP89 AO1 Bring-Up Support document (MCP89_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/ K69 EDP currents used. IV ALL Ri GHTS RESERVED 18 OF 80
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NOTE: "SW rails are dynamically switched in the SO state as needed, controlled by MCP89 GPI Cs.
oM T oM T oM T
oM T U1400 U1400 Ul1400
U1400 I\/CPE?:%!\SA-A AO01 MCP89M AO1 I\/CPE?:%!\SA-A AO01
MCP89M AO1 2 » _=PPVCORE_SO_MCP (9 OF 11) =PPVCORE SW MCP_GEX 21 23 (10 OF 11) (11 OF 11)
-, =PP1V05_SW MCP_FSB (8 G 11) —PPLVERIVE5 SW MP_MEM. v o0 o 8450 mA (0. 85V) T2 | von_ooren 1 +voo, cores o M 15350 mA (0. 85V) 221 o 1 anp_es) A7 A2é | 135 @ 200 £33
2000 A 52 | et oo 2 woonealAgs [ 4500 A 2222 | +voo_coren 2 oo, ccres 2| 18 pi ez aoed U laouss o zofies
K29 | it ooy 2 Vo vem 2| A7 520 | #+voo_corea 3 +VoD_coRes 3L P4 e a3 ano_7of 212 e {0 137 ano_202 A2
D62 | i opU 3 VDD NEM 3| AF18 = +VDD_COREA_4 +VDD_COREB_4 - e GN\D_4 GND_71 = e G\ND_138 G\D_20: e
135 | s oo & Vo N 4| AF2T =] +VoD_CoREA 5 +VDD_CoREB_SL N =T ans5 oo 72 2 o jew 130 aND_204 20 D
D V36 | U e Vv 1 | VDD OoREA 6 +VDD_COREB_6f 14 18 lans oo 73l A2 s o 140 a0 _205( £
V36 | i oPU 6 VDD NEM o] AV 2 +VDD_COREA_7 +VDD_COREB_7 — = GN\D_7 GN\D_74 — — GN\D_141 GN\D_206 =
P27 | v s oo Ve 7| AR 11 | +voo_coren 8 +VDD_COREB. 8L 1 > {owe oo 75| 28 @D 142 aNp_207 337
27 | vt U Voo Nem 8| AGL3 S { #voo_corea 9 +voD_cores_ol P8 e o 761 7 o 143 aNp_208L 5
359 | v U o Voo vEn o[ AFT6 o | #voD_coREA_10 +VpD_coReB_10l FL L @10 anp_77| A3 | G144 aND_200L Z T
27 | I GPU 10 VDD MEM 10| AF22 = +VDD_COREA_11 +VDD_COREB_11 G = GN\D_11 GN\D_78 s — GND_145 GND_210 —
P26 | svrT P 11 VDD MEM 11| A0 = +VDD_COREA_12 +VDD_COREB_12 s = GN\D_12 GN\D_79 - — GND_146 GND_211 —
F32 | T cPU 12 VDD MEM 12| AV = +VDD_COREA 13 +VDD_COREB_1 = e GND_13 GN\D_80 = hes GN\D_147 GND_212 s
A32 | \TT oPU 13 VDD MEM 13| AGLS = +VDD_COREA_14 +VDD_COREB_14 = e GN\D_14 GND_81 = = GN\D_148 GND_21 e
28 | sviT pu 12—  +vDD NEM 14| AF23 o +VDD_COREA 15 +VDD_COREB_15 e GND_15 GN\D_82 v = GN\D_149 GN\D 214 —
VB | it ohU 16 v Voo VM 15[ A9 215 | +VDD_CCREA 16 +VDD_COREB_16| 5 @06 N oo | GND_150 aNp_215 2
U27 | it cPU 16 VDD MEM 16| AF1S = +VDD_COREA_17 +VDD_COREB_17 = e GN\D_17 GN\D_84 = - G\D_151 GN\D 216 e
L pyrr Py 17 VDD MEM 17| AGLT = +VDD_COREA 18 +VDD_COREB_18 = e GN\D_18 GN\D_85 e = G\D_152 GND_217 =
G2 | v oy 18 Voo vem 16| A6 15| +VDD_CCREA_19 +VDD_COREB_19| B @019 s Be aw s N -
22| o1 opu 1o (L +VOD MeM 10| AGLE £ | +von_coren_20 +VDD_CoReB_20L 10 to G0 20 i 2 G154 aNp_2191 08
W8 | T arU 20 Voo Ve 20 AL T | +VDD_CCREA 21 +voD_cores 211 M = feaw 21 D sal AN K5 @ 155 aND_220L AL
FB0 | it oy o1 Voo VM 21[ AV £ | +von_coren 22 +VDD_CoREB_ 22, 2 a2 o022 o _sol 02 29l o 156 oD 221 A9
W6 | T aru 02 VDO VEn 22| AFIS L +VDD_CCREA, 23 +VDD_CORER 231 B 2L ew 2 ano_sop A% Lo 157 o 2221 48
T26 | wTT oPU 23 VDD MEM 23] AV = +VDD_COREA_24 +VDD_COREB_24 o = GN\D_24 GN\D_91 o e GND_158 G\D_22 o
FBL | svit oy s Vo VM 24l AL | VDD_COREA 25— +VDD_COREB 25| 1 e D25 o o2 D22 | ao_159 D224 237
B3Z | T ahU 08 Vv 22 | +VDD COREA 26— +VDD_COREB 26( 1T s a0 26 D o3 E2 K51 & 160 aNp_225 A7
R26 | TT GPU 26 VDD MEM 26| AFLT o +VDD_COREA_27 [ +VDD_COREB 27 = — GN\D_27 GN\D_94 — o GN\D_161 GN\D_226 —
N26 | it ooy 2 Vo VM 27 AT ) 22 | +voo_coren 28 +VDD_COREB_ 281 £ 22 |aw 28 D o5 2 e e
_CPU_ Do M 6] AT NOTE: VDD_COREx_SENSE si gnal s shoul d NOT o +VDD_COREA_29 % +VDD_COREB_29 o = G\D 29 () G\D_96 ey e G\D_163 () G\D_228 e
o s _=PP1VO5_SO_MCP_FSB VDD MEM 20| AFLA be used for renpte sensing unl ess - +VDD_COREA_30 +VDD_COREB_30 o —~ GN\D_30 6 GN\D_97 ket T G\D_164 6 G\D_229 =
200 mA W7 | .t P 1 VDD MEM 30| ATL10 COREA/ COREB ar e powered by separate = +VDD_COREA_31 QA +VDD_COREB 31 = — GN\D_31 GN\D_98 o = G\D_165 G\D_230 =
C W8 | T P2 2 VDD MVEM 31| AF20 regul ators. ) = +VDD_COREA_32 +VDD_COREB_32 — AGa GND_32 GND_99 v 57 G\D_166 GND_231 o C
Y27 | ot P2 3 - | nst ead connect regul ator sense poi nt +VDD_COREA_33 +VDD_COREB_3 vis A5G GND_33 GND_100 g V58 G\D_167 GND_232] e
Y28 | 1T cPuz 4 as close to COREB FET as possi bl e. +VDD_COREB_34 s aa GN\D_34 GND_101 o = GND_168 GN\D_23! s
—e T Vi ENSEP 110 | +voo sEnsE +VDD_COREB._ 35| ML ot fow s oNo_102[ A &8 & 169 ND_234 29
TP MCP VDDCOREA SENSEN ) G\DEmCOEAE Sense +VDD_COREB._ 36| 1 G0 36 aND_103L K22 Qw170 aNp_235 533
- = +VDD_COREB_37 GN\D_37 GN\D_104 G\D_171 GN\D_236
, _=PP1V05_S0_MCP_PE_DVDDO +vDD_CcoREB_38| Y20 AR | anp_38 ap_10s] E30 I35 | enp_172 ap_237| 29
200 mA (DVDDO & DVDD1) AF7 | +vi O_PE_DVDDO_1 +VDD_COREB_39| Y17 A2 | anp_39 ap_106[ AK7 AK34 | aNp_173 ap_238| 31
(PEO[ 3: 0]) AF8 | 1vi O_PE_DVDDO_2 +VDD_COREB_40| Y18 AALO | aND 40 ano_107| V7 E15 | anp_174 a\ND_239| Y17
AE9 | 1v1 0 PE_DVDDO_3 +vDD_coreB_41| P7 R32 | aNp_41 aD_108| MB1 ARB0 | a\p_175 G\D_240| K8
AE10 | 4+\1 0 PE_DVDDO_4 +VDD_COREB_42| P8 AR9 | a\p 42 G\D_109| AUL2 AB3 | oD 176 a\D 241| Y21
; =PP1VO5_SO_MCP_PE DVDDl H8 | aNp 43 G\ND_110| AP I34 | anp 177 a\D 242| V31
200 mA (DVDDO & DVDD1) AES | +vi 0_PE_DVDDL_1 JRVA—— T TP MCP VDDCOREB SENSEP AP12 | oD 44 ap_111| B37 ARBO | anp_178 a\D_243| Y18
(PEO[5:4], PEL1[1:0]) AE7 | +vi O_PE_DVDD1_2 ~ — T10 TP MCP_VDDCOREB SENSEN AML2 | o\D 45 aND_112| A36 J4 | anp_179 G\D_244| V&1
AEB | +vi O_PE_DVDD1_3 GND_COREB_SENSE A1 | eNp 46 ap_113| F35 AR7 | a\p_180 G\D_245| Y19
., _=PP1V0O5_S0_MCP_PE AVDDO PP1VO5_S0_ MCP_SATA AVDD ,, V32 | anp 47 D 114 L27 AUL | D 181 G\D 246 V48
500 mA (AVDDO & AVDD1) ACL3 | 4+\i 0 PE_AVDDO_1 +VI O_SATA_AVDD_1| AEL 300 mMA ARB3 | aND 48 aD_115| D85 AGLO | aNp_182 G\D_247| Y20
(PEO[ 3: 0] ) AB12 | 1\1 0 PE_AVDDO_2 +VI O_SATA_AVDD 2| AE2 J7 | oD 49 a\p_116| AL24 E9 | anp_183 anp_248| W7
ACL2 | 1\1 0 PE_AVDDO_3 +VI O_SATA_AVDD_3| AE3 AA32 | aND 50 G\D_117| AP30 E27 | ap_184 G\D_249| V21
ADLL | 4\j O PE_AVDDO_4 +VI O_SATA_AVDD_4| AE4 AGB4 | aND 51 a\p_118[ AHLS L21 | o\p_185 GN\D_250| AA28
ADL3 | .\ 0 PE_AVDDO_5 +VI O_SATA_AVDD_5| AES AR37 | aND_52 a\D_119| B21 A8 | o\p_186 @D 251 AA29
AB13 | 1\i 0 PE_AVDDO_6 =PP1V05_S0_MCP_SATA DVDD ; ., K24 | o\p_s53 G\D_120| AV3 HI8 | o\p_187 aD_252| N7
; =PP1VO5_SO0_MCP_ PE AVDD1 +VI O_SATA_DvDD_1| AFL 100 mMA K21 | a\p_s4 aND_121| AT38 B15 | anp_188 G\D_253| AD28
500 mA (AVDDO & AVDD1) Y12 | 4\vi 0 PE_AVDDL 1 +VI O_SATA_DvDD_2| AF2 I8 | aND 55 aD 122/ B38 AM | oD 189 G\D_254] AD29
(PEO[ 5: 4], PE1[1:0]) Y13 | +vi O PE_AVDDL 2 +VI O_SATA_DvDD_3| AF3 AR | aND 56 GND_123| AA21 AJ1S | aNp_190 GND_255| AGH
AALS | 41\1 O PE_AVDDL_3 +VI O_SATA_DvDD_4| AF4 ANS | eND_57 GND_124| AD4 L18 | oD 191 G\D_256| W9
W2 | 1vi 0 PE_AVDDL 4 +VI O_SATA_DvDD_5| AFS V2 | aND_58 G\D_125| A37 A3 | D 192 a\D_257| V0
B W3 | +vi 0 PE_AVDDL_5 +VI O_SATA_DVDD_6| AF6 AD32 | oND 59 aND_126| AP18 GIS | ap_193 G\D_258| AA26
.., =PP3V3 SO _NCP_HVDD +VI O_SATA_DVDD_7, iiio ’I;?z GND_60 aND 127 ’;’2“1 2;;; GND_194 G\D_259 ﬁii;
30 mA 11 | 45 3y MDD 1 #V1Q_SATA_DVDD 8| AE10 e e ano_128, 529 S @195 aNp_260, 20T
T12 | va 2y VDo 2 #V1 O_SATA_DVDD_o| AFLL e N e > & 196 a0 261 LD
U3 | 15 av Voo o #V1 Q_SATA_DVD_101 251 | OND_63 aND_130L e G\D_197 a0 262 A0
- — +VI O_SATA_DVDD_11 GND_64 GND_131 G\D_198 G\D_26!
. » _=PP3V3_S0_MCP +VI O_SATA DVDD_12| AEL3 ARL2 | oND 65 GND_132| AD34 H27 | anp_199 GND_264] W21
250 mMA ULl | 13.3v. 1 =PPOV9_ENET_MCP_RMGT 7 ANBS5 | o\p 66 GND_133| AK4
U2 |3 3v 2 +vm7m7m71£ 140 mA AN37 | anp_67 anp_134| R37 = =
FS | 4+3.3v_3 +VDD_DUAL_RMGT_2| L13
E29 | 43.3v 4 =PP3V3_ENET_MCP_RMGT 717 2 = =
E5 [ 4+3.3v. 5 +3. 3V_DUAL_RwvGT_1| AL3 300 mA
2+ _=PPOV9_S5_NCP_VDD_AUXC +3.3v_puaL Rvor 2 B3|
150 mA L11 | 4vDD DUAL_AUXC 1 220 =PP3V3_S5 _MCP e
ML7 | +vbb DUAL AUXG 2 +3. 3V_DUAL_USB_1 e 200 nmA 240 nmA
M2O +VDD:DUAL:Auxc:3 +3. 3V_DUAL_USB_2
2187 PP3V3_G3_RTC +3.3v_puAL_1| F8 40 mMA
?? uA (&) AL6 | 13, 3v_VBAT +3.3v_puAL_2| E8
5 mA (S0)
A SYNC MASTER=T27 M.B SYNC DATE1087 06, 2009
T
MCP Power & G ound
T T
d} Appl e I nc. 051- 8563
) A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 20 OF 109
Il NOT TO REPRODUCE OR COPY I T
Current nunmbers from MCP89 AOL1 Bring-Up Support document (MCOP80_TDP_EDP_Bri ngup_Targets_Appl e. pdf, dated August 5, 2009). K6/K69 EDP currents used. "IV AL Rans nestvin TN R G PART 19 OF 80
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C2300 hel ps reduce input rail
droop during Q300 turn-on.

, =PP1V5R1V35_S0_MCPDDREET PHACE NEAREQRS00.9:2 mm

CR&'%%A(I)_ @300
1
100%‘"0:/“:: ORI TI CAL Par t STMFS4854N
CEi*g'?,éé% 5 9STMFS485NST1G | Type N- Channel
l_D@DF%OO Rds(on) 10 mOohm @. 2V
= [ o Loading | 4.3 A (EDP)
- =PP5V_S3_MCPDDRFET 13 N2 NC
4
§ KELVIN 6 MCPDDRFET KELVI N oo o
a 1 C2305 @
K — 0. 1UF K
U2305 > 84, IR
SLGSAP031 402 NC MCPDDRE
o 10 > MOP_MEM_VDD_EN 2 |en TOFN 05 ET_SENSE g
ORI TI caL G——MCPVEM GATE PP1VER1V35 SW NCP
NMCPVEM CNEG 3 |onves 6 (G driven to VCO = g m
WRREASRSE=TRUE (OR 1. 35V)
'R2305 o Doner 2 TP MCPVEM DONE — =PP1VBRIV35_SWNCP_NEM .., -
560K an B - 4250 mA
1% < o
i;;a"" NV Requi renents:
2 - Mn Ranp-Up Tinme: 20 uS (10%to 90%
<R1> - Max Ranp-Up Tine: 65 uS (ENABLE to 90%
= = - FET Ron <= 3.8 nthns
Approx. Ranp Tine (EN to 1.35V, uS): 7.91 + 0.0678 * R1(Kohns) NOTE: nVidi a reconmends | nfi neon BSCO30NO3MS for Q2300.
Gated Rail Savings: 120mwW
CKE nust be held |low to keep nenory in self-refresh.
Cl anps enabl e before MCP89 MEMVDD rail switched off.
CRI Tl CAL Cl anps rel ease after MCP89 MEMWDD is up and CKEs are driven by MCP89.
20 7 _=PP5V_S3_MCPDDRFET Q355 Cd anps al so discharge VIT rail via termination resistor on each CKE signal
NTUDS170NZXXG | @355/ Q2356 chosen for | ow out put capacitance.
R23f_€)oKl 3 NMEM A CKE<0>
K Ve
1/ 16W
MF- LF
402,
MEMVTT _EN L =
5 (<] }—
350 Nepott
SS'\%(lSFV Dla 4
SD- VESM HE | 4 6 NEM A CKE<1> B 142573
KH
=
1[G St 2 G ﬁ
S
,BENCPNEMVTF EN 1 N Q]”
) NO STUBS on CKE si gnal s!
CRI TI CAL
Q356
NTUDB170NZXXG
SOT- 963
3 MEM B CKE<0> B 1 7
[S3
[}
5 |_s
A S
6 MEM B CKE<1> B 1 7
53
2 e} l_'s
1 g

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

20 OF 80
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MCP89 Menory Rail Gati ng
BTG NOVEET T
d} Appl e I nc. I,!gsi 8563 D
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=PPVCORE _SO_MCPGFXFET

=PP5V_S0_MCPFSBFET

C2400 hel ps reduce input rail
droop during Q400 turn-on.
PLACE_NEAR=C2400. 1: 1 mm

XVi2400

1
2

o
o
3

1 { } 2 MCPCORESO_VSEN P oo o2 7
CRI TI CAL
C2400 pLACE NEAR=QR400. 5: 2 nm
0UF
3 XV\?;}Ol
1 582 MCPCORESO_VSEN N oo 52

3
PLACE_NEAR=C2400. 2: 1 mm

£QoRE

vV
M X5R
06-1

Q400

Part Si 4838BDY

R :()((\)'AL Type N- Channel
g483BBDY Rds(on) 3.2 nOhm @. 5V
so-8 Loading | 15.35 A (EDP)

PPVCORE _SW MCP_GFX
mm

)

Ranmp Tine (EN to 1V,

2 C2405
N 0. 1UF
L2405 &,
SLG5AP033 402
E_P' EN 2 |en TDFN d
fe MCPGEX_GATE
CRI TI CAL -
MCPGEX_CNFG 3 |onec (G driven to VCO
DONE TP_MCPGEX DONE
an BB

uS): 43.9 + 0.6943 * CL(pF)

iohete =i

— =PPVCORE SW MCP_GFEX 523

NV Requi renments:

- Mn Ranp-Up Tinme: 100 uS (10%to 90%

- Max Ranp-Up Tine: 1500 uS (ENABLE to 90%
- FET Ron <= 2.5 nChns

NOTE: nVidi a recommends | nfi neon BSCO20NO3MS for Q400.

Gated Rail Savings: 860mwW

SYNC MASTER=T27 M.B SYNC DATE=11/23/ 200 A

'MCP89 GEX Core Rail Gating

TPETEr—T
d} Appl e I nc. 051-8563 | D
° A 13.0

NOTI CE OF PROPRI ETARY PROPERTY: i) E—

THE | NFORMATI ON_CONTAI NED HEREIN | S THE

P RI ETARY PROPERTY _OF APPLE COMPUTER, | NC.

THE POSESSCR AGREES TO THE FOLLOW NG I S —
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 24 OF 109
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MCP Non- GFX Cor e Power L2560 MCP 1. 05V PCl e Anal og Power
o, _=PPVCORE SO_MCP , =PP1V05_S0_MCP_AVDD UF 30- OHVF 5A PPLVO5 SO _MCP PE AVDD
8450 mA (0. 85V) . . . . . 800 mMA 1YY Y L2 o . . 500 M
0603 VCLTAE—I. o5v
C2500j 1C2501 [+ C2502 |[:C2503 |[+C2504 ([:C2505 [1C2506 |[:C2507 |+C2508 C2560 1C2561 |1 C2562 |1 C2563 |[1C2564 |[:C2565 |1C2566
T0UF — L Z 7UF TUF 0. 22UF 0. 1UF 0. TUF 0. TUF 0. 1UF 0. 1UF T0UF 4 7UF TUF L TUF 0. 1UF 0. 1UF 0. TUF
20% - 20% 10% 20% 20% 20% 20% 20% 20% 20% 20% 10% -1 10% 20% 20% 20%
6. gV 2 2 av 2 18V 2 6.3V 2 18V 2 18V 2 18V 2 18V 2 18V 6. gV 2 2 av 2 10V 2 18V 2 18V 2 18V 2 10V
X5R X5R X5R X5R CERM CERM CERM CERM CERM X5R X5R X5R X5R CERM CERM CERM
603-1 ’ 402 ’ 402-1 ’ 402 ’ 402 ’ 402 ’ 402 ’ 402 ’ 402 603-1 ’ ’ 402 402-1 402-1 ’ 402 ’ 402 402
-=L L2567 -TL MCP 1.05V SATA Anal og Power
MCP Menory Power 30- OHVF 5A PP1V05_ SO MCP_SATA_AVDD .,
L e/ Y Y YL o - :
2019 1 =PP1VERIV35_SW MCP_NVEM ) B VDTG 5 300 mA
4300 mMA (1.5V) . . . . . . . . CZS?O%I?: 1| )
C25le 1C2511 (|1 C2512 [+ C2513 |1 C2514 |[:C2515 |[1C2516 ([1C2517 |[|1C2518 |[+C2519 23
477UF - 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF 'S
20%T T 28% T 28% T 28% T 28% T 28% T 28% T 28% T 28% T 28% 603-
4V 2 2 10V 2 10V 2 10V 2 10V 2 10V 2 10V 2 10V 2 10V 2 10V
X5R CERM CERM CERM CERM CERM CERM CERM CERM CERM
402 402 402 402 402 402 402 402 402 402
_L CE'2T5'%L MCP 1. 05V CPU FSB/ MEM PLL Power
MCP CPU FSB (VTT) Powver ) MCP SO FSB (VTT) Power " z';';l\rff SO_MCP_PLL_UF 230' o 2. 22A PRLVOS S0 MR DLL FS%"EW’\:'A m
1+ =PP1V05_SW MCP_FSB 11 _=PP1V05_S0_MCP_FSB 0603 ? AGE=T.
2000 mA 200 mA C2570 1C2571 |+ C2572 [+ C2573 ]
C2520 C2521 [1C2522 |+ C2523 C2524 : C2525 Ty Tt e T
1 1 1 1 1 v 0V 0V 0V
four L L7505 LIGF TOF oL L IGe PLACE_NEAR=R2570. 1: 50 mi | 12% 2 R2570 |2 ciw 2 cetm 2 cetm
2% — 20% — g% 10% 20% 0% 0 0. 33 0. 0. 0.
Osan 2 2 ¥n 2 308 2 ok ok 2 2 Jok GND_NCP : 2
603-1 402 402-1 402-1 402 402-1 A 5%
NeEK oY) DTHEO. 25 v = MCP 1.05V PCl e/ SATA PLL Power
14
_l_ 1 L2575 PP1VO5_SO MCP_PLL_PEXSATA .o
= = 220-0GAM 2. 2A a :
MCP 0.9V AUX Core Power MCP 0.9V MAC/ SMU Power LYYz VAl TAGEST. 05V,
17 _=PPOV9_S5_MCP_VDD_AUXC 17 _=PPOVO_ENET_MCP_RMGT 0603 ' ? C2579 325 M
150 m J 140 mA C2575 1 1C2576 |1 C2577 | C2578 9-%1UF
C C2526 |1 C2527 C2528 C2529 Ty = Wt T
1 1 1 1 0V 0V 0V
——0. 1uF 0. 1uF 4. 7uF 0. 1uF PLACE_NEAR=R2575. 1: 50 mi | § 2 2 CERM 2 CERM 2 CERM
—— 20% 20% 20% 20% 0 0 0 0
2 18V 2 18V 4V 2 2 18V
CERM CERM X5R CERM v
402 402 402 402 l
CR'2T5'CA'— — MCP 1.05V Core/ M sc PLL Power
= L 220-6°MF 2. 2A PPLVOS SO MCP PLL_CORE i
MCP 1.05V PCI E Digital Power MCP 1. 05V SATA Digital Power 11 L2 0&% 205V
- _ 0603 160 mMA
, _=PP1V05_S0_MCP_PE_DVDD 1+ =PP1V05_S0_MCP_SATA_DVDD 2580 : 12581 |1c2582 |- 2583 ll 81UF
200 mA ’ ’ ’ ’ 100 mA 47T — 0 IUF" L0 TuF -0 1UF lov,
=% =% = % Jos
C2530j 1C2531 |1 C2532 [+ (C2533 |1 C2534 |[:1C2535 C2536 * 1 C2537 PLACE_NEAR=R2580.1: 50 M | it 2 2 %"‘EM 2 %"‘EM 2 %"‘EM 2
47UF - TUF TUF 0. TuF 0. TuF 0. TuF 477y 0. TuF
20%T T 18% T 18% T 28% T 28% T 28% 20% 20%
4V 2 2 10V 2 10V 2 10V 2 10V 2 10V 4V 2 2 10V l
X5R X5R X5R CERM CERM CERM X5R CERM
402 402-1 402-1 402 402 402 402 402
_L y y y y . =PP3V42_G3H_OPA330 =
) MCP 3.3V PCl e/ SATA 1/0 PLL Power 1 EWZ%QSENSIE—;TEE_SSENSE ves SVC N M RRR
MCP 1. 05V Menory DLL Power _ :
" 4 1+ =PP3V3_S0_MCP_HVDD - GUF Lor DT
. =PP1V05_S0_MCP_M2CLK_DLL 30 m 8 1K s HTOL SENSE: YES
550 mMA So5M ’\/1\0/4\/ SOT- 563 HE
C2540 1 C2541 12542 16w 1 NTZEI)Dg:bst
477U 477U 0. TuF = Vaoz"
2 629 S 107 CRITICAL | HTOL_SENSE: YES
iy 508" 65 CRIT AL CRI TI CAL
:=PP3V3_SOJ|OPA333 ¢ {TQL_SENSE: YES U2594  PLACEMENT_NOTEs:
B = MCPHVDD: P3V3 HTQL_SENSE: YES HTOL SENSE: YES OPA330 Pl ace cl ose to SMC
L —PP3V3 SO MCP PLL UE RSO3 o —R215K96 : scro-5 For R an
MCP 3.3V I/ O Power MCP 3. 3V/ 1.5V HDA Power 260 mA ! [ 2 @g;‘@o@? T e Wiere:! T )
7 =PP3V3_S0_MCP »=PP3V3R1V5_S0_MCP_HDA HVDDI[P2V5  witw  VOLTAGESS 8V | o [ 1718 E M
MCPHVDD: P2V5 - 7 = 1w
250 mMA 70 mA R25921 1 C2593 s TErow
10K I ORI TICAL _LDG ADJ ' HTOL SENSE: YES '—595935
C2543 1 1C2544 |2 C2545 C2546 C2547 C2548 1 1 C2549 a2 2 1Y OM T TABLE |Re594 — 2594 g
4. 7uF 4 ——0. 1uF — 4. 7U 0. 1uF M LE 402 10K
20% —— 20% pu— 2 20% 20% 402 UE 592 5% 2 0. 1UF
629% 10V 1 3 3 629V 10V 2 L 1/ 16W 20% 8
CERM 2 2 CERM 2 Sotm 2 CERM CERM 2 2 CERM = M C5365- 2. 5V ME-LF 287
603 402 402 402 603 402 1 0 5 402 5 — CERV CRI_TI CAL
p——VIN vaut = 402 90 G\D_SMC_AVSS %
_,_ MoP PLL LDO EN|  3len nc|4LDo ADg FERR- 240- OHWV+ 200MA MCP 3.3V PLL Power “
" = = GND PP3V3 SO NMCP_HVDD 2 PP3V3 SO MCP_PLL_HVDD s
MCP 3.3V AUX/ USB Power 2 LDO. ADJ MIN_LLNE WDTHED. 4 W 7 - 50 mA
MCP 2. 0V- 3.3V RTC Power R2501" SMC_P10 VHCRECQUET02 W 0402 2590 1 NS W TR 2 W
07 =PP3V3_S5_MCP . . 10K HTO_ SE| S UF C259
240 mA 10107 PP3V3_G3_RTC = 118w NRG585 9% 5 0, LUF
? UA (R) sk 100k E5Y cim
C25501: 1 C2551 5 mA (SO) 5521 ;f;ﬁy 402
4. 7uF 0. 1uF 7UF CRITICAL = a5
b 260 20% L259 MCP 3.3V DP & USB PLL Power
iy i o 220-G0 2. 2A = =
508" o5 = - . PP3V3 S0 NCPKPWL_DP_USB
1 1 od0s 2 XE(:}:(QAE\[;TH: 12 210 mA
= C25951 1 C2596 |1 C2597
MCP 3.3V MAC/ SMU Power 5 3V MAC PLL P CRI TI CAL 4 zygvh (%)gtwa (%)'%MF
_ MCP 3. ower . . CERM 2 2 CERM 2 CeRM
A 19177 =PP3V3 ENET MCP_RMGT N FERR- 2%@_5054,\54 200MA PLACE_NEAR=R2595. 1: 50 ni | Y l R2595 403 402 SYNC NAGTER=127 M.B SYNC DATE=08/ 15/ 2000
300 mMA ,=PP3V3_ENET_MCP_PLL_MAC PP3V3 ENET MCP PLL_MAC ., 0.33
2 | 1YY Y L2 > GN\ND_MCP PLL DP _USB LANAA I Rn -
0 m ' NEERS VLD 0 m 2 : A1 St andar d Decoulln
C2553 1 1 C2554 0402 VOLTAGE=0V 116w
4. 7yE 05, UF C25551 Jl C2556 0402 =
63 5 10V 4. 7UF L 0. 1UF Appl e I nc
66y o5 628 2% :
83V, 2 2 v, PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON ® A 13. 0
603 402
35352971 1 | G LG, M C5365. 2. 5V, 150MA, 20 SCT0- 5, HELF U2592 CRI TI CAL LDO: FI XED NOTI CE OF PROPRI ETARY PROPERTY:
= 35352979 1 |G, LDQ, TPS717, ADU, 150\, 3% SC70, HFLF U2592 CRI TI CAL LDO ADJ FHEPRN AN | L%E"C’RT“Y%EEEPSERE%&T“E e
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MCP GFX Core Power
21 10 _=PPVCORE SW MCP_GFEX
15350 nA (0. 85V) . . . .
C2600 1L£02601 12602 |1 2603 JiC2604 Jiczeos 1C2606 |1 C2607 |1 C2608 cheog Ji02610 Ji02611 Jiczelz VCP 3. 3V RGBDAC Power
10UF - 4. 7TUF —— 1UF 0. 22UF 0. 22UF ——0. 1UF —/— 0. 1UF —— 0. 1UF 0. 1UF 0. 1UF 0. 1UF 0. 1UF — PP3V3_S0_MCP_DAC 16
2g°/n 20% -T— lga/n 20% 20% -T— 28°/n - 28°/n - 28°/n 28°/n 28°/n 28°/n 28°/n —
G.VTTAV T 21V FG3V FG.3V 21V 21V 21V Tlv Flv Flv —,;:LV 140rm
X5R X5R X5R X5R X5R CERM CERM CERM CERM CERM CERM CERM
603-1 402 402-1 402 402 402 402 402 402 402 402 402
9 9 9 9 9 go
J__ %’%bg If RGBDAC is used, requires ferrite (155S0382)
= plus 1x 4.7uF 0603 & 1x 0. 1uF 0402 cap. D
If RGBDAC is not used, tie to G\D.
MCP 3.3V/ 1.8V I FP Interface Power MCP 1.05V | FP PLL Power
167 _=PP3V3R1V8_SO0_MCP_| FP_VDD =PP1V0O5_S0_MCP PLL_I|I FP
180 mA (1.8V LVDS) 60 M
C26201 1C2621 C26301 1C2631
4. TuUF % 1uF . TUF g 1uF
20% 9% 2 % 9%
85 NP3 5 8% 25 S 8%
oy So5M iy So5M
1 1 —
MCP 1. 05V Di spl ayPort Power
167 =PP1V0O5_S0_MCP_DPO_VDD
160 mA
C26401 1C2641
4. 7TUF —— gg 1uF
20% 9%
e ’2 o C
24 16 _MCP_TNMDSO_RSET 2416 _MCP_| FPAB_RSET
74 16 _MCP_TNMDSO_ VPROBE 74 16 _MCP_| FPAB_VPROBE NO STUFF
NO STUF 1R2650 NO_STUF IR2655
K 2 615%-'3 1K
0 1 . 0, 16
Li@ e A TR
402 re—
—
A SYNC_NVASTER=T127 M.B SYNC_DATE=087 06/ 200 A
\Racaumn= -
MCP G aphi cs Suggor t
"
d} Appl e I nc. 051-8563 | D
] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY: [ —————
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RTC Cryst al

c2810
R2810 12pF
8 [ RTC CLK32K XTALOUT a 1 2 RTC CLK32K XTALOUT R o 1 I 2
NORQS;T; yTow CRITI CAL %
L
10M a0z Y2810 po
T B0 F
Lo : 2811
12pF
18 @ RTC CLK32K XTALI N o 1 I I 2
5% J_
50V =
F)
1
R2815 2815
1o [Ty MCP_CLK2SM XTALQUT AN 2 MP CLK25M XTALQUT R . K
NO STUFF 506 5
1/ 16W o
R2816}|  Mif CRITICAL | &,
iMm 402
1 v2815 -L =xNC
sl 25. 0000M NG
402 , SM3.2x2.5M C2816
12pF
1|2

18 LT} MCP_CLK25M XTALI N

Caesar ||

(ENET) 25MHz Cryst al

31 (O} BCMVb764 CLK25M XTALI

2
C Re820 G
1 [Ty BOVB764 CLK25M XTALO o LAAN 2 BOVE764 CLKISM XTALO R . 1] |2
NO STUFF 5% I.,,
N 1/ 16W 550\;
R2821 M5 CRITICAL | &,
10M < 402
oM Y2820 NC
1/ 18w 25. 0000M T o N
MF-LF SM3.2X2. 5MM ] c2821
402, 27pF
12

1|—e

Et

29 15 6 (OO} PCl E_ WAKE

her net

WAKE#

| sol ati on

=PP3V3 ENET PHY 731 6
1
R2830
Q830 10K
SOD- VESM HF Ey et
2] ENET_WAKE L — =ENET WAKE L am =

7

L TR
s L1

=PP3V3 S5 MCPPVWRGD

MAKE_BASE=TRUE

MCP SO PWRGD & CPU_ VLD

&5 39 [T ALL SYS PWRGD Ny

o1 (T)—YR_PWRGOOD DELAY 21a

5 _ 74LVC1G08GW
SOr353

U2850 W—MP PS PVRGD {ooD

1|—e

Pl at f or m Reset Connecti ons
LPC Reset (Unbuffered)
R2881
1o LPC RESET L PLACEMENT_NOTE=PI ace cl ose to UL400 33 5 LPCPLUS RESET L -
5%
yasw R2883
2 33 . SMC LRESET L
oD =
PLACEMENT_NOTE=P| ace close to U1400 1/51"/snw
e
PCl E Reset (Unbuffered)
m PClE RESET L P =FW RESET L
e MAKE_BASE=TRUE - m *
R2891
1A QN 2 PCA9S57D RESET L oD =
5%
1/ 16W
R2893 V5™
0 2 BKLT PLT RST L E 71
5%
1/ 16W
ML R2894
1 2 AP _RESET L @zg
5%
1/ 16W
R2895 ML
0 2 SDCARD PLT RST L @ 30
5%
1/ 16W
ML R2892
1 2 ENET_RESET L @ 31 76
5%
1/ 16W
s
R2825
- LPC CLK33M SMC R PLACEMENT_NOTE=PI ace cl ose to UL400 | 33 5 LPC CLK33M SMC 0 75
it R2826
s
402 1A% 2 LPC OLK33M LPCPLUS oo«
5% PLACEMENT_NOTE=P| ace cl ose to U1400
1/ 16W
s
R2829
15 18 PM CLK32K_SUSCLK R A2 2 PM CLK32K SUSCLK oo = 7
PLACEMENT_NOTE=P| ace close to U1400 5%
1/ 16W
s

402

System Reset Circuit

3 I PM SYSRST L

12 9 (TR XDP_DBRESET L

PLACEMENT_NOTE=Pl ace R2897 on BOTTOM _L

XDP
R2896 R2899 10K pull-up to 3.3V SO inside MCP
A QN 2 o AR 2 o PMSYSRST DEBOUNCE L oD
T owtl NO STUFF
ML R2897 VL €2899
0 1UF
s 10%
1/ 16W 2 3on
M-LP 402

SI LK_PART=SYS RST

ISYNC MASTER=T27 M.B
TTILE

SYNC _DATE=07/ 28/ 200!

SB M sc

d} Appl e I nc.
®

T O
051- 8563
A 13.0

NOTI CE OF PROPRI ETARY PROPERTY:
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Page Not es

Power aliases required by this page:
- =PPLVDDR_S3_MEM A
- =PPDDRVTT_SO_MEM A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

Si gnal
- =12C_SODI MVA_SCL
- =1 2C_SODI MVA_SDA

aliases required by this page:

7

=PPLVDDR S3 MEM A

DDR3 Pl ane Stitching Caps (Space evenly across plane split)

BOM options provided by this page:
( NONE) C2900 * C2901 ¢ 2 C2910 2 C2911 2 C2912 2 C2913 2 C2914 2 C2915 2 C2916 2 C2917 2 C2918 2 C2919 2 C2920 2 C2921 2 C2922 2 C2923
D 10UF —— 10UF 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF ——0.1UF —— 0. 1UF 0. 1UF —— 0. 1UF —— 0. 1UF ——0.1UF 0. 1UF ——0.1UF —— 0. 1UF 0. 1UF
20% 20% 200% — 20% —— 200% —— 200% —— 200% — 20% 200% — 20% — 20% — 20% 200% 200% 200% 200%
6.3V , 6.3V , L iov L Iov . Iov . Iov L Iov L 1oV L v LY LY LY L v LY LY L 1oy,
&5 &5 o o o o o i) 1A 1A i) i) i) 1A i) A
; _=PPDDRVIT SO MEM A = =
"Factory" (top) slot
2o _PPVREF S3 MEM VREFDQ A
7 20 14 [Ey—VEM A OKE<O> ©| SoRET TRETG| 74 MEM A CKE<1> amy i = 7 . LS VREFD VS 2
1o VDD CRITICAL VDDol ¢ 1o Vvss DAL =MEM A DO<4> ve:m
Ll NC Al5 8 VEM A A<15> 1473 C2930 * 1 C2931 27 =MEM A DQ<0> S D DB 5 =MEM A DQ<5> 27
NCX——-0 J2900 o < 2. 20F —— 0. 1UF D v A Dot 2 By vseo ] s @
7 14 R MEM A BA<2> o BA2 o RT-THE Aldq MEM A A<14> a7 20% 20% 27 B oDl CRITICAL SSo.
8 | 5 VDD o VDD 82 Cemn 2 2 oo 215 Vss DQS0* 22 =MEM A DOS N<0> Ve 4
72 14 IRy MEM A A<12> | §AL2/BC 1 N Allg ] ® MEM A A<11> ame e 402-LF 402 2 [TR)—=MEM A DVk0> uigow J2900 pogog | 12 =MEM A DQS P<0> o
73 10 [y MEM A A<9> 85 | 5 A9 2b AT MEM A A<7> M e 1B1ovss  FRUTE S vsso | 14
87 | 5 VDD 2% vopgol e 2By =MEM A DO<2> 15 | S o T8 pmol =MEM A DQ<6> a =
73 14 (TR MEM A_A<8> 2 1oA8 é o] A6 20 MEM A_A<6> am = 27 CEOY =MEM A_DQ<3> 71 oD®B 2y D7 o2& =MEM A _DQ<7> a2
7 10 [y MEM A A<5> algas 3 g Aol 2 MEM A A<4> amy a4 70 19 | 5 vss Lo vssol
3 | 5 VoD 7 VD94 7By =MEM A DO<8> 2t | 5 DG8 é DQI2g | 22 =MEM A DQ<12> a7
73 14 TR MEM A A<3> 95 o A3 §v AZC 96 MEM A A<2> Yeuui S 27 B =MVEM DQ<9> 23 o DQ® g DQ13C 24 =MEM A DQ<13> a7
75 14 [TRy—MEM A A<1> 7 1o AL . A0 28 MEM A A<O> Yeuo BAE 2 1o Vss § s VSso 28
% | S voo E VDD G| 100 21 CEry—=MEM A DOS Nel> 27 | 5 Des1+ §\"i oMo 28 =MEM A DiVE1> am
73 14 [T MEM A CLK P<0> 101 o CKO CKlC 102 MEM A CLK P<1> ame » 27 CBO) =MVEM DQS _P<1> 29 o DQS1 7 RESEF*C 30 MEM RESET L Yany ECES
7 14 [Ry—MEM A CLK N<0> 203 | 5 cKO* oK1* 104 MEM A CLK N<1> am e v 3] 5 vss vsso | 22
C 205 | 5 vDD VDD | 106 27 (Bry—=MEM A DO<10> 3] 5 oQuo DQL4o]3 =MEM A DQ<14> &
73 10 [Ty MEM A A<10> 197 | 5 AL0/ AP BALG| 108 VEM A BA<1> am v = By =MEM A DOcl1> 3] 5 oQuL DQL5 26 =MEM A DQ<15> &
7 14 [Cy—MEM A BA<O> 109 |  BAO RAS* o | 110 MEM A RAS L am e 37| o5 vss vsso | 2
11 | 5 VDD VDD | 212 27 By =MEM A DO<16> 3 | 5 D6 DO | 42 =MEM A_DQ<20> a>
75 11 C—MEM A VE L 113 | o vE* S0* o} 114 MEM A CS L<0> am v o By =MEM A DO<17> 4| 5 D7 D@1 22 =MEM A DQ<21> &
7 14 CRy—MEM A CAS L 115 | 5 CAS* QOT0n | 116 MEM A QDT<0> amye » 43 1 5 Vss VSS o #
117 o VDD VDD, 118 27 (B =MEM A DQS N<2> 45 o Dgs2* DV 46 =MEM A DMK2> a2
73 10 [Ty MEM A A<13> 119 | 5 A13 T1] 120 MEM A ODT<1> M e 7By =MEM A DC5 P<2> a7 ] 5 pes2 vss o] e
73 14 TN MEM A CS L<1> 121 | 5 s1x NCo 32 NC 1o Vss DR2g 1 20 =MEM A DQ<22> a7
123 | 5 vDD VoD | 124 PPVREF_S3 MEM VREFCA A 28 = By =MEM A DO<18> st] 5 oQis D@30 |52 =MEM A DQ<23> o
25 TEST VREFCAQ | 126 o 27 =MEM A DQ<19> %2 1 5 DALY VSsol 22
NC: 127 _g VSS VSSC 128 << 55 o VSS D@BC 56 =MEM A DQ<28> a7
7By =MEM A DO<32> 129 | 5 DQB2 DQB6 | 120 =MEM A DQ<36> Ve Xt C2936 * 1 C2935 7@y =MEM A DO<24> 57 | 5 D4 DRI 58 =MEM A DQ<29> a7
27 B> =MEM A DQ<33> 131 | 5 D83 DQB7 o] 122 =MEM A DQ<37> a7 0. 12LUJ§n f— g‘.w%UF 7 B =MEM A DQ<25> 59 | 5 D@5 VSS o} 60
133 134 lov 6.3V 61 vss 3% 62 =MEM A_DQS_N<3> 27
o Vss Vss o i 2 2 &3 o DQB3* o >
(Pa:m =MEM A DQS N<4> 135 o DQs4* DV 136 =MVEM A DMVk4> a2 402 402-LF 27 [T =MNEM DMVK3> 63 o DMVB DQs3C 64 =MEM A DQS P<3> a7
27 B> =MEM A DQS P<4> 137 o DQs4 VSS o 138 65 o VSs VSS o 66
139 | 5 vss DQB8 | 140 =MEM A DQ<38> oo = L 21 CEry—=MEM A DO<26> 7 | 5 D@6 DQBO-|8 =MEM A DQ<30> a7
(a:m =MEM A DQ<34> 141 | 5 DQB4 DQBY | 142 =MEM A DQ<39> a:im - 27 B =MEM A DQ<27> % | 5 DR7 DRB1e, : =MEM A DO<31> a7
21 Cay— =MEM A DO<35> 13 | O bees VsS o | 1 1o vss VsSo
145 | 5 VsS DQ#4 | 146 =MEM A DQ<44> a7 REY
27¢Bry—=MEM A DO<40> 147 | 5 D40 D45 o148 =MEM A DQ<45> & = = =
2B =MEM A DO<41> 149 | o Dl vss o | 150 516- 0201
151 o Vss DQS5* 152 =MVEM A DOS N<5> Vecim
2 =MEM A DMVk5> 153 DVB DQS5 154 =MEM A DQS P<5> 2
™ py g ves vssg Py <O
B 1By =MEM A DO<42> 157 | 5 DQs2 DU G| 158 =MEM A DQ<46> =
1By =MEM A DOca3> 159 | o D43 DQ47 o160 =MEM A DQ<47> & =
101 [ J vss vss o 62
7By =MEM A DO<48> 162 | o D48 D20 | 264 =MEM A DQ<52> &
2, =MEM A DQ<49> 165 D49 DOB3 166 =MEM A DQ<53> 2
fa:img o g ves vssg Py O
=MEM A DQS N<6> 169 DQS6* DVB 170 =MEM A DMVk6> 2
7B ] e <
7B =MEM A DC5 P<6> 171 | o DQsé vss ol 172
13 | 5 VsS DB4| 174 =MEM A DQ<54> &
(Pa:m =MEM A DQ<50> 175 o DQB0 DQ55C 176 =MEM A DQ<55> Ve it
27y =MEM A DO<51> 177 | 5 D51 VSso L 178
10 Lo Vss DQB0 | 180 =MEM A DQ<60> Vocim
27¢Bry—=MEM A DO<56> 181 | 5 DGB6 DQB1o| 182 =MEM A DQ<61> & =
7B =MEM A _DQ<57> 183 | 5 D57 VSsol 18¢
185 | 5 VSS DQS7* | 186 SMEM A DOS N<7> ey o
27 =MEM A DMK7> 187 DV DQS7 188 =MEM A DQS P<7> 27
™ Py g vss vssg P O
(Pa:m =MEM A DQ<58> 191 o bBs D620 192 =MEM A DQ<62> a7
2, =MEM A DQ<59> 193 DQB9 DQB3 194 =MEM A DQ<63> 27
fa:im o g ves vssg o <D
; _=PPSPD_SO MEM A MEM A SA<0> 197 o SAO EVENI'*C 198 NMEM EVENT L oo 10 26 39
199 |~ VDDSPD SDAG | 200 =12C SODI MVA_SDA a »
MEM A SA<1> 201 o SAL SCLC 202 =12C SODI MVA SCL N +2
203 | 5 vt VIT G| 208
2940 R2940* 'R2941 1
A 2.20F —— 10K 1K 516- 0201 =
S 2 il il ISYNC MVASTER=T27 M.B SYNC DATE=07/ 28/ 2009
402-LF 402 , 2402 TTTLE
DDR3 SO DI MM Connector A
>z g el
SPD Addr: OxAO(W)/OxAL(Rd) _L 051- 8563
= Appl e Inc. o=
(<] A. 13.0
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8 7 6 5 4 3 2 1

Power aliases required by this page:
- =PPLVDDR_S3_MEM B
- =PPDDRVTT_SO_MEM B
- =PPSPD_SO_MEM B (2.5 - 3.3V)
Signal aliases required by this page: . R )
- =12C_SCDl MVB_SCL . _PPLVDDR S3 MEM B DDR3 Pl ane Stitching Caps (Space evenly across plane split)
- =12C_SODI MVB_SDA
BOM options provided by this page:
( NONE) C3100 * C3101 ¢ 2 C3110 2 C3111 2 C3112 2 C3113 2 C3114 2 C3115 2 C3116 2 C3117 2 C3118 2 C3119 2 C3120 2 C3121 2 C3122 2 C3123
D 10UF —— 10UF 0. 1UF ——0.1UF ——0.1UF ——0.1UF ——0.1UF ——0.1UF 0. 1UF ——0.1UF ——0.1UF ——0.1UF 0. 1UF ——0.1UF ——0.1UF 0. 1UF
20% 20% 2056 —— 20% —— 20% —— 20% —— 20% —— 20% 2056 —— 20% —— 20% —— 20% 20% —— 20% 20% 20%
63V , 6.3V , L iov L iov L iov L iov L iov L Iov L iov L iov L iov L iov L iov L iov L Iov L 1oV
X5R X5R CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
603 603 402 402 402 402 402 402 402 402 402 402 402 402 402 402
» _=PPDDRVTT_SO MEM B = =
"Expansi on" (bottom sl ot
2s _PPVREF S3 MEM VREFDQ B
7 20 14 [Ey—VEM B OKE<O> | STRED TRETG| 74 MEM B CKE<1> amy s = 7 . LS VREFDD T VSH-2
75 o 76 3 VSS D4 4 =MEM B DOQ<4> 27
o VDD VDo A N o o1 = <D
NeXto NC CRITICAL  A15n5] 78 MEM B A<15> ame 7 C3130 * C3131 7 CBry—=MEM B DO<0> o DO D®o =MEM B_DQ<5> ao
7 11 [Ty MEM B BA<2> ©l5BA2  J3100 Aldpl MEM B A<14> am e 228 —— Ot F 2 oy =MEM B DO<1> 7] 5Dl CRITICAL Vs ®
8115 VDD  rrReBes  VDDo %2 e 2 2 oo 215 Vss DQS0* |20 =MEM B DOS N<0> Ve 4
72 1 [ MEM B A<12> 81 oA2/BC 2R Allg ] 84 MEM B A<11> a7 402-LF 402 7 [y =MEM B DVk0> Bl DY J3100 DRSO G| 12 =MEM B DQS P<0> oo
73 10 [y MEM B_A<0> 85 1 5 A9 84 AT oL MEM B A<7> M e 131 ovss  FREES . vssq | 14
87 | 5 VDD 7] VDD 88 27 B =MEM B DO<2> 15 | 5 DR 2 Q DB |10 =MEM B DO<6> a7
75 11 gy—MEM B A<8> 8 | 5 A8 E'S P8O0 MEM B_A<6> am e = 27 By =MEM B DO<3> 17 | 5 DB 8 % D7 |28 =MEM B_DQ<7> a7
7 14 Ty—MEM B A<E> N1oAS Mo 22 MEM B A<4> Yeno BE P 1lovss Lo Vsso 22
% | 5 VDD VDI | %4 27 =MEM B DOQ<8> 2 | ~ DB Ev DQL2p ] 22 =MEM B DO<12> a7
73 14 TR MEM B A<3> 95 o A3 A0 96 MEM B A<2> Yans RURE 2 B =MEM B _DQ<9> 23 o D® DQ13 24 =MEM B_DQ<13> ve:im X4
73 14 [T MEM B A<1> 7 1oAL A0 28 MEM B A<O> Yeno BAE 2 1o Vss VSso28
99 o VDD VDD, 100 27 =MEM B DQS N<1> 27 o DQs1* DML 28 =MEM B _DMK1> am
73 1 [T MEM B CLK P<0> 20t L5 CKo CKlp | 292 MEM B CLK P<1> am e 7D =MEM B DQS P<1> 29 | 5 DQsl1 RESET* 5| 30 MEM RESET L ) 4 25
73 14 [T MEM B CLK N<O> 103 o CKo* CK1* o 104 MEM B CLK N<1> ame » 31 o Vss VSS o 32
C 1% 1 5 VDD VDD | 19 27 B =MEM B DQ<10> 3 | 5 DQL0 DQL4g 3 =MEM B DQ<14> Ve:im %t
73 11 (Ty—MEM B A<10> 197 | 5 A10/ AP BALG| 108 MEM B BA<1> am v = By =MEM B DOcl1> 3] 5 oQu DQL5 |26 =MEM B DQ<15> &
7 14 [Cy—MEM B BA<O> 00 | 5 BAO RAS* o | 110 MEM B RAS L am e 371 5 vss vsso | 2
11 | 5 VDD VDD | 112 27 By =MEM B DO<16> 39 | 5 DQ16 DQROG| 40 =MEM B_DQ<20> a7
75 11 M—MEM B VE L 112 | 5 wer S0* o | 124 MEM B CS L<0> a7 27Bry—=MEM B DO<17> 41 507 DR1o] 22 =MEM B DQ<21> a>
7 14 Cy—MEM B CAS L 115 | 5 CAS* QOT0 | 116 MEM B QDT<0> ame » 43 1 5 Vss VsS4
117 o VDD VDD, 118 27 (B =MEM B DOS N<2> 45 o DQS2* DMZC 46 =MEM B DMK2> a2
7 1 IR MEM B _A<13> 119 o Al3 03T1C 120 MEM B ODT<1> amye » 27 CBO) =MEM B DQS P<2> 47 o DQS2 VSSC 48
73 14 TN MEM B CS L<1> 121 o S1* NC o 1% NC 49 o Vss D22 S0 =MEM B DQ<22> a7
22 | 5 voD VDD | 124 PPVREF_S3 MEM VREFCA B 28 = gy =MEM B DO<18> 1] 5 oQis D@30 52 =MEM B DQ<23> o
= B 1 53 54
Nogl: | o TEST VREFCAG EZ 21 By =MEM B DO<19> =10 I\D/glsg vssBC = e B Doces
o Vss VSS _ =10 D8 = = 2 28 a7
27¢Bry—=MEM B DQ<32> 129 | 5 DQB2 DQB6 | 130 =MEM B DO<36> a7 C3136 ¢ 1 C3135 7By =MEM B DO<24> o b4 DRI =MEM B DQ<29> a>
27 B =MEM B DQ<33> 131 | 5 DQB3 DQB7 o] 132 =MEM B DQ<37> a7 0. 12%1; p— %.W%UF 27 B =MEM B DQ<25> > 1 5 bS5 (S rou Ll f—
133 1 5 Vvss VSS o] 13 cham 2 2 &3 8115 Vss DQS3* | °2 =MEM B _DOS N<3> a7
7By =MEM B DC5 Ned> 135 | DQBA* Do | 126 =MEM B DMk4> am = 402 402-LF 2 (9 =MEM B DMk3> :z o D\VB DQS3 0 : =MEM B DQS P<3> &
27¢Ery—=MEM B DQS P<4> 137 | 5 DQs4 VSs o 138 o Vss VSSo
139 | 5 vss DQB8 | 140 =MEM B _DQ<38> a7 L 2 CBry—=MEM B DO<26> 57 | & D6 DEBOG|58 =MEM B_DQ<30> ao
(e =MEM B DQ<34> 141 o DRB4 Dq;gc 142 =MEM B DQ<39> O = 27 B =MEM B DQ<27> j? o DQR7 Dqglc : =MEM B DQ<31> a7
21 Cay—=MEM B DO<35> 13 | D85 VSS o | 144 o Vss VSSo
145 | 5 vss DQU4 | 148 =MEM B _DQ<44> oo - REY
27 B> =MEM B DQ<40> 147 | 5 DQ40 D450 148 =MEM B DQ<45> D 27 = —
7By =MEM B DO<41> 19 | 5 ba1 vss o | 150 516s0706
151 o Vss DQB5* 152 =MVEM B_DOS_N<5> Vecim
27 [y =MEM B DMK5> 152 |  DVB DQS5 |15 =MEM B DOS P<5> ey o
155 | 3 vss vss g | 156
B 1By =MEM B DO<42> 157 | o w2 DU G| 158 =MEM B DQ<46> @
7By =MEM B DO<43> 150 | 5 DQ43 DQ47 |16 =MEM B DQ<47> & =
161 | 3 vss vss g | e
(e:m =MEM B DQ<48> 163 | 5 D48 DQB2 | 164 =MEM B DO<52> a7
(Pa:m =MEM B DQ<49> 165 o DQU9 DQ53C 166 =MEM B DQ<53> ED 77
67 | 5 vss vss g | 168
(e =MEM B DOS N<6> 169 o DQS6* DNBC 170 =MEM B DMK6> am
7 Ay =MEM B DCS P<6> 1 | S poss vssg | 172
173 | 5 VSS DBA| 74 =MEM B DQ<54> &
27¢Bry—=MEM B_DO<50> 175 | 5 DQBO DB5 o176 =MEM B DQ<55> a5
27¢@y—=MEM B DO<51> 177 | 5 DQBL VSsol 178
170 Lo Vss DQB0 | 180 =MEM B DQ<60> Vecim
_ 2, =MEM B DQ<56> 181 | ~ DQB6 DQB1o| 182 =MEM B DQ<61> & =
; _=PPSPD SO _MEM B 27@ —VEM B DOo7s w0 [ oo vos o] es
185 o VSS |m7*c 186 =NVEM B DOS N<7> @ 27
, . =VEM B DMK7> 187 | 5 DWP DQS7 | 188 =MEM B DQS P<7> ED 77
R3140 m 19 | 3 vss vss g | 190
%&K - =MEM B _DO<58> 191 | 5 DGB8 DQB2-| 192 =MEM B DQ<62> &
it 2By =MEM B DO<50> 192 | 3 poe D329 =MEM B DQ<63> & -
1402 195 | 5 VSS VSS o | 196
MEM B SA<0> 197 o SAO EVENT* 5, 198 MEM EVENT L OoTy 16 25 3
199 O VDDSPD SDAG, 200 =1 2C SCDI MVB_SDA D
MEM B _SA<1> 201 o SAL SCLC 202 =1 2C SODI MVB_ SCL N 2
203 | 5 vrT VIT G| 204
1 =)
C3140 * 'fé;Kl‘u 205 1 5 MiG PIN MIG Pl NO——22
A e P ) 207 | 5 MG PIN MIG PI N o 2%
1716w - .
Cerm 2 %;F :i O MIG PIN MIG PI NO Z: %ﬂc II\:AISLTEER:T27 M B SYNC DATE=07/ 28/ 200
202-LF
2 o MEFIN e o DDR3 SO DI MM Connect or B
L >z g RN
SPD Addr: OxA2(W)/O0xA3(Rd) _L 51650706 d} p| e Inc. 051- 8563
Ap T
(<] A. 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
B EMTLRLONAIERLEEN LS IE |\
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+ MEM B 39> VAKE_BASE=TRUE

o

8 7 6 2 1

I\/CPCI-IANNELAD(§0->D|NMAD(§O I\/CPCI-IANNELBD(§0->D|NMBD(§0
7214 MEM A_DQ<0> — A_DO<7> 2 714 MEM B_DQ<0> M B_DO<5> 2
12 MEM A DO<1> _BASESTROE — —I\/EM A DOQ<2> 7 1 MEM B DQ<1> WARE_BASE=TRUE B DQ<4>
710 MEM A DO<2> _BASEETROE. —  —MVEM A_DO<3> 2 7 1s MEM B_DO<2> WARE_BASE=TRUE B_DO<3> e
nu MEMA DO3> ~ PHEFETTRE A DQ<5> 1« MEM B_DQ<3> _BASESTRUE B_DO<7> .,
71 MEM A DQ<4> _EASETTROE — ADO<1> 7 1 MEM B_DQ<4> WARE_BASE=TRUE B DQ<1>
12 1u MEM_A_DO<5> e = A_DO<0> N 1 1s MEM B_DO<5> 2 B_DO<0> "
2 1u MEM A_DO<6> PRSE = A_DO<6> N 1 1s MEM B_DO<6> | B_DO<6> -
=y S A Dwos - Y=V Y S B Do
73 14 > — —_ > 25 73 14 > - > 26
» 1 MEM A DS N<0> THE-TETTRE — DQS_N<O> . » 1 MEM B DQOS_N<0> THE-TET TR B_DOS_N<0>

D s MEM A DO P<0> W—rrom P — DOS_P<0> s MEM B DO P<0> Wr—rrom B — B DOS_P<0> ,,

NCPO—[ANNELADQS1->D|NMADQ81 NCPCI—[ANNELBDQSl->D|NMBDQS
7 MEMA DQ<8> o oo — = A_DQ<8> 2 714 MEM B _ — =MEM B DQ<21>
73 14 M_D(ngmjwt = —NEM A_DO<9> s 1310 NEM B DO<9> VRRE BASESTROE —  —MVEM B DQ<20> 4
=i MEM A DQ<10>  FEEPEE T — DO<14> . . MEM B DO<10>  WREFOETRE — -MEM B DO<18> .
1514 Mmiﬁ — =MEM A DQ<10> . 510 MEM B DQ<11> miﬁ — =MEM B DQ<19>
710 MEM_A_DQ<12> _BASE= — =-MEM A DQ<13> ., 21 MEM B_DQ<12> _BASE= — =-MEM B_DQ<16>
12 MEM_A_DO<13> _BASES — =MEM A DO<12> .. 21 MEM B_DO<13> _BASES — =-MEM B DO<17> .,
0 MEM A DOc14>  WRETEETRE = SMEM A DO<I5> o i MEM B DO<14>  WREFOETRE T SMEM B DO<22> .
710 MEM_A_DQ<15> e — =MEM A DOX11> o - M B 15> S = MB 23>
210 MEM A_DME1> 2 — =-MEM A DMk1> - 21 MEM B_DME1> 2 — =-MEM B _DMk2> e
210 MEM A DOS N<1> PAREBASEETRE = —\EM A DOS N<1> .. 210 MEM B_DOS N<1> PREBASEETRE = —\EM B DOS N<2> .,
510 MEM A_DQS_P<1> | jx — =MEM A _DQS _P<1> ,. 51« MEM B_DQS_P<1> | jx — =MEM B _DQS_P<2> ,,

MCP CHANNEL A DQS 2 -> DIMM A DQS 2 MCP CHANNEL B DQS 2 -> DIMM B DQS 1
wu MEMA DOS16> o - — =MEM A DQ17> .. 21 MEM B_DQ<16> _ — =MEM B_DQ<id>
- Mﬁm"“ — =MEM A DQ<20> 2 1s MEM B DO<17> WVARE BASESTRE — _\EM B DO<11> ..
731 %ﬂﬁ — =MEM A DQ<18> . 1 MEM B DQ<18>  WKEBASEETRE — —\VEM B DQ<12> .,
o MEM A DOc19> PR — =MEM A DO<19> 751 MEM B DQ<19>  WRRE BASESTROE =MEM B_DO<8> 2
7 1 MEM_A_DO<20> BASESTROE — MA_DQ<21> .. i MEM B DO<20>  WREFFOETRE — =MEM B DO<10> =
o MEMA DO<21>  TREFoE = -MEM A DO<16> _ » 21 MEM B_DO<21> _BASES =MEM B_DO<15> .
72 14 MMWEB&"M —_ 2 5 1s NEM B_DOQ<22> __ VARE_BASESTRUE =MEM B_DO<13> ..
o MEMA DO<23>  FRE-DEETRE — 2 = MEM B DO<23>  THREFOETROE =MEM B DO<9> .,
210 MEM A _DME2> BASESTRUE. — 2 s 14 MEM B_DMK2> - BASESTRUE =MEM B_DM<1> 2
10 MEM A DOS N<2> WREFOETRE — x 1 Mmm“ =MEM B DOS N<1> .
514 MEM A_DQS_P<2> | jx — s 2314 MEM B DQS P<2> =TRUE =MEM B _DQS P<1> ,

C MCP CHANNEL A DQS 3 -> I\/CPCHANNELBD(§3->D|NMBD(§3

73 14 MWFBKSE- — 25 7310 MEM B _DQ<24> _ — =MEM B DQ<28> 26
7 11 MEM A 25> _BASESTROE — 2 - M"M =MEM B_DQ<24> .,
510 MEM A 26> BASESTRUE — 2 14 MEM B_DQ<26> BASEETRUE. —  —MEM B DOQ<26>
7 10 MEM A 27> _EASETTROE — 2 1 MEM B_DQ<27>  WREBASEETRE — —\EM B_DOQ<30> _,,
72 14 NEMLA 28> —BASESTRUE — 2 - M B 28> VKEBASESTROE — MB 25> ..
75 1a NEM A 29> _BASESTRE — 2 121« MEM B DQ<29> _BASE= — =MEM B DQ<29> .,
7 10 MEM A 30> _BASEETROE. — 2 10 MEM B_DO<30> _ VWEPASESTRUE = _\EM B DOQ<31> .,
75 1a NEM A 31> _BASESTRUE — 2 121« MEM B DQ<31> WVAREBASESTROE " —  _\VEM B_DQ<27> .
s 1. MEM A_DME3> _BASEETRUE — 2 s 14 MEM B_DMK3> BASEETRE. —  —MEM B_DMK3> e
10 MEM A DOS N<3> WREFSETRE — x 10 MEM B DOS N<3> WREFOETRE =MVEM B_DOS_N<3> .,
s MEM A DO P<3> e B — 2 s MEM B DO P<3> W on =MEM B_DOS P<3> ,,

MCP CHANNEL A DQS 4 -> DIMM A DS 4 MCP CHANNEL B DS 4 - DWW B DQS 4
210 MEM A DQ<32> — =MEM A DO<38> 1 1s MEM B_DQ<32> =MEM B_DO<32> .
7 10 MEM A > VARE_BASESTROE — M A > . 21 MEM B DQ<33>  WRRE_BASESTROE =MEM B DQ<37>
714 MEM A _DQ<34> _BASES = -MEM A DO<35> .. 12 1. MEM B_DQ<34> _BASE= =MEM B_DQ<34> _ ,,
s .
e MEMA DO36> e = 2= e MEM B DO<36> oo i
7214 MEM A_DQ<37> 2 =MEM A_DQ<34> ., 1. MEM B_DQ<37> ] B e
7 1s MEM_A_DO<38> VAKE_BASE=TROE =MEM A_DO<33> .. 210 MEM B_DO<38> _ MKE _PASESTRUE B 2

B
B

1 MEM_A_DQ<39> VARE_BASE=TRUE =MEM A_DQ<37> _ .,
73 14 M A DMVk4> = =MVEM A DMk4> 5

" NEM A DOS. NEdS WERE_BSE=TRUE SN A s
210 MEM A _DOS_P<4> m—”«’t =MEM A DQS_P<4>

I\/CPCHANNELAD(§5->D|NMAD(§5

.« MEM B_DMc4> —

.« NEM B_DOS_N<4> VARE_BASE=TRUE

.« MEM B_DOS_P<4> VARE_BASESTRUE

VARE_BASE=TRUE
MCP CHANNEL B DQS 5 -> DIMM B DQS 5

1« MEM A DQ<40> _ — DQ<44> 2 1« MEM B_DQ<40> _ _ =MEM B DQ<42>
B 7 1 MEM A _DQ<41> _BASESTROE — DQ<45> . 1 MEM B DQ<4l>  WAREBASESTROE = —\EM B DQ<44> .
7 1e MEM A 42> _BASESTRE — DO<47> 7 1s MEM B_DQ<42> _BASES =MEM B _DOQ<41>
7 1 MEM A_DQ<43> BASESTROE — DQ<43> . 751 MEM B _DQ<43>  WRRE BASE-TROE =MEM B DQ<40>
721« MEM A_DQ<44> —PASETTROE. — DQ<42> 7214 MEM B 44> VAREBASESTRUE =MEM B_DO<47> 5,
7 MEM A _DQ<4B5>  WARE BASESTROE — DO<40> . 710 NEM B_DQ<45> _BASE= =MEM B_DO<45>
7 1s MEM A_DQ<46> BASESTRE — DQ<41> . 7510 MEM B _DQ<46> AR BASE-TROE =MEM B DQ<46>
7 1s MEM A_DQ<47> _BASESTROE — DO<46> 712 MEM B DQ<47>  WREBASESTROE — —\EM B_DQ<43>
7510 MEM_A_DMVK5> VARE_BASE=TROE — DMVk5> 2 7 1s MEM B_DM5> 2 — =MEM B DMk5> 2
MM A YOS Neb<  VARE_BASES — = —
710 MEMLA N<5> _EASETROE = —VEM A N<5> ,, 1 MEM B_DQS_N<5> m_'M_—ﬁMBgﬁm@n
710 MEM A DQS_P<5> — :IRu: — =MEM A DQS P<5> 7310 MEM B _DOS_P<5> : — =MEM B DQS P<5>
MCP CHANNEL A DQS 6 -> DIMM A DQS 6 IVCPCHANNELBD@6->D|NMBD@6
25 1« MEM A _DQ<48> _ — =MEM A DOQ<B1> 1« MEM B_DQ<48> M B DO<49>
2 1« MEM A DQ<49> m—‘x — =MEM A DO<53> . 71 MEM B_DQ<49>  WRRE BASES = —NEM B DO<53> .,
7 1« MEM_A_DQ<50> _BASES — =MEM A DO<50> .. 2 1« MEM B_DQ<50> _BASE= =MEM B DQ<50>
75 MEM A DQ<B1>  WREBASETROE "= —\EM A DQ<54> 710 MEM B DO<51>  WAKE BASESTROE =MEM B DOQ<51>
7 15 MEM_A_DOQ<52> m—'x — =MEM A DQ<48>  ,, 7 1« MEM B_DOQ<52> m—;x B DO<52>
7 1« MEM_A_DQ<53> _BASES — =MEM A DOQ<49> . 2 1« MEM B_DQ<53> _BASES B DQ<48> .
75 MEM A _DQ<54>  MREBASETROE "= —\EM A DQ<55> 751 MEM B DQ<54> AR BASESTROE B _DOQ<55>
710 MEM A DQ<55>  MREBASESTRE = —VEM A DO<52> o 1« MEM B DQ<55>  WRREBASEETROE — —\VEM B DQ<54> ..
1 MEM A _DME6> VKB BASESTROE — —\EM A_DMK6> 2 7514 MEM B_DMVK6> VRREBASESTROE —  _\EM B_DIVK6> 2
e M A 6> PREBASETRE = _\Ep A NSBS>  VEMB N<6> WREBASETRE — _\evp NGBS o
» o MEMA_DOS_P<6> "E B’SE; MRUE — =MEM A DCS P<6> .. 1 MEM B_DQS_P<6> VK& BEE;MRUE — =MEM B DCS P<6> .
MCP CHANNEL A DQSs 7 -> DIMM A DS 7 MCP CHANNEL B DQs 7 -> DOMM B DS 7
7 1« MEM A _DQ<56> _ — =MEM A DO<56> ., 1 1« MEM B_DQ<56> _ _ =MEM B DO<62>
Al . MEMA DOs7>  VREEASETRE — _\EM A DO<61> . o MEM B DO<B7>  MREBASETRE — VBV B DO<63> .. - -
s 1a MEM A 58> m-;x — -MEM A DO<62> . 1. MEM B 58> VARE_BASE=TRUE — —MVEM B_DO<56> e SYNCII ll\ﬁSTEkKIS VLB SYNC DATE=06/19/ 200
7 1« MEM_A_DQ<59> _BASES — =MEM A DOQ<59> ., 2 1« MEM B_DQ<59> 2 =MEM B DO<60> _
A DO e = MM ADOE0s e DDR3 BYTE/ Bl T_SWAPS- K6
710 MEM A DQ<B1>  WIREBASESTROE — —\EM A DOQ<60> ., 712 MEM B DQ<61>  WREBASESTROE — —\EM B_DO<58>
w1 MEM A DO<62>  WREPOETRE T SMEM A DO<63> ., 1 MEM B DO<62>  REFOETRE T SMEM B DOSB7> i d} Appl e Inc.
o NEMA DR g ETETRE = S\eua e VB DRrs EBSETRE = S\ENRpere 2 — _A130
o NEM A DOS NS7S mium = -MEM A DOS _N<7> o o NEM B DOS N<7> VRREBASESTRE = _\EM B DOS N<75 . NOTI CE OF PROPRI ETARY PROPERTY:
71« MEM A DQS P<7> WAREBASESTROE "= "—\VEM A DQS P<7> .. 1« NEM B _DQB P<7> WAREBASEETROE "= —\VEM B DQS P<7> PREP EFANY bR e R HEE BT 1 e
= | =TRUE — = | =TRUE — THE POSESSOR AGREES TO THE FOLLOW NG
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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 27 O: 80

WWW . AlISaler.Com




pava S5 VREF NOTE: Must not enable nore than two SO DI MM nar gi ni ng
T RN buffers at once or VRef source nmay be overl oaded.
R%végo VREFMRGN: YES
= R3321
SHRT,  pp3ys s3 VRESFNRG\I DAC 10';':’:”(3? ongR BUE 1 200, PLACE NEAR=J2900. 1: 2. 5amm
N DTH= mm
@E AeEfa5Y VREFMVRGN: YESll REFNRGN YES M:l_l/gw
VREFMRGN: YES 40
- W }UF CRI TI CAL C33201: §2% VREFMRGN: YESH YR .M%REF A =
D T VB YES 01— 224 '\&25 R3322 AGESD. D
LI CERY 2 AL VREFMRGN DQ SODI MVA_BUF 1333 2
« mmy-=1 2C_VREFDACS SCL dsc.  vgop VOUTAIL VREFMRGN_SODI MVA_DQ A3l . GP VREFMRGN YES 16y PLACENEARER332L 2: 1mm
w2qry-=1 2C_VREFDACS SDA soa X vours2 VREFMRGN_SODI MVB_DOQ oz
90 ﬁ vourd4 VREFMRGN_SCDI MVE_CA
Addr =0x98( V\R) / 0x99( RD) 10a1 L vargs VREFMRGN MEMVREG FBVREF L VREFMRGN: YES
NOTE: MEMVREG and FRAMEBUF share . - R3323
go a DAC out put, cannot enabl e VREFMRGN: YES 1,200 5 PLACE NEAR=13100.1: 2. 54mm
both at the sane tine! R3320 1%
100K R pH
= i ? VREFMRGN: YESH I RE Wi pma e DB 2 -
2 @ \]l\\& 29 R3324 | VrAeES ey mm
R%Vélo VREFMRGN DQ SODI MVB_BUE 1 \1/:§/3\2
= VREFMRGN: YES 1% PLACE_NEAR=R3323.2: 1
Ve S ca et e "
mm
. mm
VOLTAGE=3. 3V . CRI Tl CAL
@E VREFNRG\I.3 YlES ) o VREF  YES ) VREFMRGN: YES
T T 3!
\/’2 B u3310 1 5 PLACE_NEAR=J2900. 126: 2. 54nm
(oo P06 [T ) A
3 a0 L7 NC VREFMRGN DO SODI MVA_EN 2ibe VREFMRON VES VREFM2 . ek PPVREE. S3_NEM VREECA A .,
C Addr =0x30( WR) / 0x31( RD) 4la1 P29 VREFMRGN_DQ_SODI MVB_EN 0 TUE = '\5&;35% VRGN @!EENES}E W7WEDTH=E8:g mm C
5|2 Pd 10 VREFMRGN CA_SCDI MVA_EN = o - fxd2 R3332 AGE=0. 75V
P4 11 VREFMRGN CA_SODI MVB_EN 4023 VREFMRGN _CA_SODI MVA_BUF LAAAZ
ps 12 VREFMRGN_MEMVREG EN . £ VREFMRGN: YES 1 PLACE NEAR=R3331. 2: 1nm
o= 2C_PCA9557D_SCL ilscl Pe[ 13, no( RSVD f or FBVREF) + Vv MZ&W
@y =1 2C_PCA9557D SDA 2|spa P7] VREFMRGN CPUGTLREF_EN
THRM RESET*|5 15 VREFMRGN: YES
PAD R3333
~ ool = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
T VREFVRGN. YES b
=+ ‘R3330 fio> PPVREF S3_NMEM VREFCA B
= 100K VREFMRGN\: YES‘W =
2 o PCA9557D RESET L Tiow Q\],\\&f‘z%% R3334 NG EIR=0. 2 mm =
RST* on 'platformreset’ so that system 2402 VREFMRGN CA SODI MVB_BUF 1133,
wat chdog wi | | di sabl e mar gi ni ng. al, ¢t VREFMRGN: YES M:ll/g,\é\/ PLACE_NEAR=R3333. 2: 1nm
NOTE: Margining will be disabled across all = hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed R%gg'?__)e\‘ YES
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K ™\ o b o on: YES
116S0004 RES, MIL FI LM 0, 5% 0402, SM LF R3321, R3323 CRI TI CAL VREFMRGN: NO rﬂ:.lf‘év 3401 4 VREFMRGN: YES
ARl | aPel 5834 R4z
116S0004 RES, MTL FI LM 0, 5% 0402, SM LF R3331, R3333 CRI TI CAL VREFNMRGN: NO Eld%’j_ -
B chRy 2 c VREEMRGN _MVEMVREG BUE 6i5 DDRREG FB o © B
= o N © VREFMRGN: YES M:ll/gw PLACE_NEAR=R7320. 2: 1nm
* % hos"
Page Not es S
Power aliases required by this page: ‘R3340
- =PP3V3_S3_VREFVRGN 100K VREFMRGN: YES
- =PPVTT_S3_DDR _BUF 2iow M\]l\\ﬁgzsg R3344
Signal aliases required by this page: 02 VREFMRGN_CPUGTLREFE_BUE 12082 CcPU GILREF o - —t
- =1 2C_VREFDACS_SCL A, 74 VREFMRGN: YES 1%, PLACE_NEAR=R1005. 2: 1nm
- =1 2C_VREFDACS_SDA = V. Mib 4
- =1 2C_PCA9557D_SCL
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN: YES
VREFMRGN: YES - Stuffs VREF Margi ni ng 1R3345
Circuitry. 100K
VREFMRGN: NO - Bypasses VREF Margi ni ng 6w
Circuitry. Q%ELF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG CPU GTLREF ( FSB) e 2 MLE i SN S R A
DAC Channel : A B C C D D FSB/ DDR3 Vref Margi ni ng
PCA9557D Pi n: 1 2 3 4 5 7 d} Appl e Inc 051-8563 | D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 0.7V (DAC. 0x8B) ® A 13. 0
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1.998V - 1.002V (+/- 498nV) 0. 200V - 1.050V (+/- 500nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.191V (0x00 - 0x50 o5 E@g@h&gﬁ@yﬁ&%ﬁ%&mﬂm
VRef current: +3.4mA - -3.4mA (- = sourced) +33uA - -33UA (- = sourced) +750UA - -528uA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 109
DAC step size: 7.69nV / step @ out put 8.59nV / step @ out put 9.24nV /| step @ out put 11 NOT TO REVEAL CR PUBLISH I T IN WHCLE CR PART 28 OF 80
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3

L3404
FERR-120- OHM 1. 5A

5V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P- TYPE

RDS( ON) 26 nthm @. 5V
LOADI NG 0.8 A (EDP)

CRI Tl CAL

QB450
TPCP8102

23V1K- SM

=PP5V_S3_W.AN

1]

79

s USB_CAMERA CONN P

79

s USB_CAMERA CONN N

79

s USB BT CONN P

79

s USB BT CONN N

CRI Tl CAL PLACEMENT_NOTE=P| ace close to J3401 2-LF
51850610 3431 7880 A nBE Rl max
J3401 1% o1 POEAPRIDCP g « PP5V W AN 2 (Y Y Y\ . PPSV WAN F
1 H2 g 1ur 1% |1 v er 202 PCIE_AP_R2D_C N am s M NREGK-W BTHED. 5 hm M NREGKW BTHED. 5 hm
- VA TAcesy VA TAcesy
20341 R§2“5AE 12 esazo c3422 c3421 1 1 C3420
R ?1 PLACEMENT_NOTE=Pl ace cl ose to J3401 0. 1uF —— 0. 1uf —— 1oF
(@ - E— v o N
CERM 2 CERM 2 2 X5R
~ o2 02 305
ol - PO E AP 2R P o i AI RPC]?‘I’
oP - PCIE AP D2R N oD ¢ 55 7 CRITI CAL l y
B
[¢} 4 =
o u - s PCLE AP R2D P 90 w%%uom PLACEMENT_NOTE=PI ace cl ose to J3401
b PCIE AP R2D N RIREE
o - 146 3
C b - 4 { Y T Y \ 3 PCI E O_KlOOM AP P m;s e PLACEMENT_NOTE=P| ace cl ose to @B450.
o i - 96 PCIE _CLKI100M AP_CONN P — PLACEMENT_NOTE=Pl ace cl ose to Q8450
B
S 22 PO E QLKIO00M AP _CONN_N L 1 (VYY) PCE CLKIOOM AP_N am
8 ho . (AP O_KREO O L) PLACEMENT_NOTE=P| ace cl ose to J3401,
o ; PCIE WAKE L oD - s 2
of2 e (AP|RESET CONN L)
ol "'
C fLa T
s
T v beak L3405
of=x
ol s PP5V_S3_BTCAMERA F 588 FR RSfnal max . 2 (YYY Lt =PP5V_S3_BTCAMERA ;
he 12C ALS_SDA S - M N-RECK-W BTH=0, 35 FERR- 120- OHM 1. 5A
o 12C ALS SCL P VOLTAGESSY m“ 0402-LF
o < C3452
[e; 0. 1uF
o
o
o
o
o
o
o
o
o
o

iy
e CANVERA
Y USB_CAMERA_P N
rr?n 2 USB_CAMERA N s
Sics BLUETOOTH
w%% 3 USB_BT_P oD
1rr$ﬂ 2 USB BT N ao

R3440*
100K

5%

1/ 16W
M- LF

402 5

WF: Need pul | -up?

«AP_RESET_CONN_L

PLACEMENT_NOTE=P| ace cl ose to J3401

PP5V_W.AN F

P3V3W AN _VMON

Super vi sor

& CLKREQ# |sol ation
=PP3V3_S3_WAN ,

SENSE

« AP_CLKREQ Q L

159324'_(53 CRI TI CA\I/_'DD :; 8:03&;4:0
Piow U3440 2 &
NE-LF SLHAAPO16V 02

2402 TDFN

AP_RESET L am 2
AP_PVR _EN 18 65
AP_CILKREQ L oD =

b
= C3451 1t
0. 033UF —
10¢
C3450 ]
0. 1UF 402
' I PSVW.AN SS

'R3451
| 10K
= 55
1/ 16W
VLR
R3450  |.402
33K, PM WAN EN L
5%
1/ 16W
b

402

MASTER=T27 M.B

SYNC _DATE=07/ 28/ 2009

I SYNC
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BCOMVB7765
76 51y SDCONN_DATA<0> R3550 o 2 SD D<0> 401
BC’%%’GS 5% I7T6W M--TF 402
DCON 0
D 137 7 a1 @S N _DATA<1> R3551 B(l:f%y%s SNN— o N o E
. =PP3V3 S3 CARDREADER ~ R3p11 BYPASSTURS00: §9bA852 Bbo. 26, 27.5 am) 6 gy SDCONN_DATA<2> R3552 o 2 SD D<2> 41
. , PP3V3 S3 CARDREADER DVDD . BvPASs2UiBbo. 35: 34:5 mm BOWYyps 5% TTTeW MTF 202
e NECR W BTH=0. 2 GL137 GL137 GL137 GL137 76 31> SDCONN_DATA<3> R3553 o 2 SD D<3> w1
Ve DF AGE=3. 3V C3500 1 C3501 [+ C3502 |+ C3503 Yo AT IGW WE-LE a0z
402 ) 10U§ ey (i)%lUF = (i)%lUF = (i)%lUF 7 a1y SDOONN_DATA<4. . 7> — SD D<4..7> 307
Y MAKE_BASESTRUE
U350 6égg;lr Ea i Ris SDCONN_CLK R3554 o B D CLK
L3500 o D NNy Tow ez sb oL e
305 o BOVB Sp oo
0805-1 _T_ 76 3 @ QFXYNN C'\/D R3556 = /\/\/\/2 oY% 17 ITOW VF-TF4U D7 = .0
* BYPASS=UB500. f 5,5 1o -« @S N W = PR SRSE=TROE
PP3V3 S3 CARDREADER AVDD S7US500. 11:12:5 mm SDCONN D Sb oD L
Y N-RECR-W BTH=0! GL137 GL137 GL137 o = VAKE BASE=TRUE **
k CB?()luéFl E E 831%94 E 831%98 BCMB7765
o YT T 486 - 0% , =PP3V3_S0_SDCONN R3555
o 2 2 100 2 0
603 402 402 I_l/\/\/\/Q_
5%
1/10W
. VEos"
= Keep this net short! PP3V3 SW SD PVR |
BYPASS=U3500. 4: 5: 5 mm __PP1V8 S3 CARDREADER = :
GL137 2 'R3505 ViR GRaR= e CRT AL
C3506 : KIVED C3507 1 1 C3505 J3500
o LUR NC Q137 2.2 — — 0, 1UF MAX CURRENT = 800 MA | SD- CARD- K19- K24
By o| o7 988 o R3512:  &af o] [ 4L, L g
C i 2 ‘B <8~ 3 10K 605 565 » 402 o] ves
GL137 [ [NO STUFF 25 & 8 1 18W 45 |vss
R3507!| [*R3508 = g Sz Vb5, 0 SD_CLK 10 |ax
10K 10K U3500 = 6 30 SD_CNVD 15| ow
1180 Vaow gy USB SDCARD N 7 Ipu G 137A po] 40 70 20 SD_D<0> 15 | oato
MF-LE ME-LF B RD P 8 43 D D<1> g
202, 402 5@y USB_SDCARD P 8 Ipp LoFP D1 : 26 30 S o | DATL
’ 16 50 SD_D<2> 9
137 | 48 D2 6 30 o DAT2
&127 g| % o ORITICAL pa| 29 1o 0 SD_D<3> 10 | ooy oara
s Dl GL137 4l 28 1o 20 SD_D<4> IS g
NO STUFF GL137 Vvl e} 30 o
1 1 D5 76 30 SD _D<5> 111 5 | pats
R351%% R3510 Nt sk ol 32 e 3 SD _D<6> 10 | pare
2% ch_%cs 7| 38 76 0 SD_D<7> 130 | oarr
’:\l//F_lﬁ\éV 1/16W 1 Do 14
ats,[ 462" NC><2—2 Kl 39 SD CLK R 4O | CARD_DETECT_sw
NCx&2{Dl (1 PD) (1PD) so w3 3 SD_WP 4O | CARD_DETECT_GN\D
GL137_CLKI2M X1 13 [x1 (1PD) sb_cvp| 41 ! O | VR TE_PROTECT_SwW
= NO STUFF GL137 CLKI2M X2 14 |xo (1P P 2 G137 PDMOD o | voo
R3503 G137 RREF 10 |prer (1PY sD_coz| 23 2 SD CD L 1175 | sHo_PIN
1 2 (1PY xp_coz L NO STUFF G137 18 5 |sHD PIN
’\/\04\, G137 TESTMOD 17 ltestMD (1 PD) x57$?$ R35131 R3504 ;2 o |SHLD_PIN
MR G187 | G137 GL137 RESET L 18 JEXTRSTZ* (1PU) (I PD) XD_WEZ| a7 NC A2 | O [SHLDPIN
ki R3506 R3502 NO_STUFF (1PD) XD_R8Z 4j?< sl 5% NO STUFF —
CRI T CAL 75 9 C3513: 1 PD) XD_wez| 4 N bk, VDR 1 C3515 =
G137 bW Tiow NAE (1 PR XO VP23 NG w2 | I5pF 516- 0225
Y3500 265, |, %2 0 (1PY) MBI Nsﬁ;x,\,c L T, &y
12. 000M 100PPM CERM (1po) eS| 33 Ne pral
il PDMOD:  POAER DOWN MODES
B 8X4. 5X1. 4- SM 1 = ——GD— NC = DI SABLE ( DEFAULT) =
Q137 Q137 = olofa] ofxls 10K LOW = POMER SAVI NG MODE ENABLE
C3511 C3512 10K HI GH = REMOTE WAKE UP ENABLE
H 3485 o
1 2 1 2 3
soenIeEle [ =
596 596 sorses | Kh
50V —=— 50V —
402 402
"
5(G” Sz
" SDCARD _RESET SDCARD PLT_RST
gi37
6
SSI\/BNl?SEAP L -
=
2% s T
2+ > SDCARD PLT RST L 1
A SYNC MASTER=T27 M.E SYNC_DATE=007 307 2009
e ————
SecureDigital Card Reader
d} Appl e I nc. 051 8563
<) A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON_CONTAI NED }-EREI NIS THE
P Rl ETARY PROPERTY_OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 35 OF 109
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64 31 24 7

BCMVG7765 o BCOMB7765_ SR VDD BCM67765_SR _VFB 4 o CRLT1IGAL
o 1 24 1 _=PP3V3_ENET_PHY R3915 T FERR- 600- OHM 0. 5A_ —pp1v2 ENET PHY , ..
86MA (1000base-T, Caesar II) TR LA u BCVB DDO oo PPLV2 ENET_PHY AVDDL 1YY YLz 396mA (1000base-T, Caesar I1)
176w BCMB7765 VOLTAGES3. 3V fin NECR W BTH=0: 2 mm sM
L3900 L AGERT. 2V
FERR- 600- OHM 0. 5A R3800 C3921:1: 1C3920
1 2 0. 1UE 4. TUF
XTR 1 Y 2 2 >é< éQICERM
b 5o CRI_TI CAL
1UE
Lo FERR G00-GR 0. 5A
CRITI CAL XTR ChEY N ] Y -1 Mz
. PP1V2 ENET PHY PCIEPLL 1 2
FERR- 600- CHM 0. 5A L REWBIER 2 M SM
) 1 2 _PP3V3 ENET_PHY Bl ASVDDH @QEA a
M 3 BIEg 4 mm C39261 1C392
RIS 1 C3905 AT Tk
4 - 2 2 N
T2 z&va e Lo CRI_TI CAL
2 - CERM
CEI3TI ](%L 205 1.3930
FERR- 600- OHW o 5A L FERR- 600- OHMW 0. 5A
. — = 2
| PP3V3 ENET PHY AVDDH o A e g e e T
M NeEs %DTH:E VOLTAGE=T, 2V m
R39101 1C3 9U’Fl:0 : C3/1911 C‘g»913;l: 1 e 9U3;0
9 pu— . 7 égo%
11 a 2 z 2 g . iV 2 2 \
i T W T o o e S
BCM67765 BCVB7765 4 24
R3940!| |*R3941 51 1C3916 i C39361 1C3935
4. 7K 4. 7K E _?O}UF NEIEYES olola| <[ wl © o olv|lal ol © wv|o 0‘15 (%UF
5% 5% \/’ 8\/’ || o A ~[Q|w|o| A S < Al ol <[w] o] o] ofo 18 é{,
1/ 16W 1/ 16W X5R- 2 2 X5§ CERM X7TR: CER,X, 2 2 xsg
w, =PP3V3_S0_ENETPHY Vs, [ ], 45t 0 a ABHE 8 8 3 b Wk 7 3 88 0 8
BCM67765 2 > 5 ; 5 5 > § 5 g g > >3
1 - =
%3? |:0 R3942 L = g g d‘ ; L
. du
7e 15 PCl E_ENET_D2R N 1 |27 i;;GW CRITI $A|_ w3
2 '8
i#¥v  C3951 «| BOMB7765_VMAI N PRSNT 58 |SVB_DATA | PD Us900 TRoo_P|_40 ENET_MDI _P<0> - CR BUS_PWR is not for SD Card power,
B8 0. 1uF - BCMVB764M P
PG E ENET 2R P 462 e PN 68 TROO_N_41 ENET_NMDI _N<O> 2276 j ust decoupl ing for BCM67765 CR |/ Cs.
715 I} | |_| «| PCOE ENET_D2R C N @27 [PCE_TXD_N VERSI ON 2 TRD1L_P| 44 ENET_MDI _P<1> 32 76
10% «| PCLE ENET_D2R C P &= 28 |PCE TXD P TRD1_N_43 ENET_MDI _N<1> a2 76 BCMVb7765 BCM67765 | BCMVBb7765
o bl 46 ENET_MDI_P<2> C39701 1C3971 |+ C3972
C3955 402 .| PCl E ENET R2D P o 33|baERDP TRD2_P| 32 76
0. 1uF T o E ENET FOD N - o R TRO2_N_47 ENET_MDI _N<2> 5 4.7 == == PtV o,lUF
71 PCIE ENET RRD C P 1|2 - PO E_RXDN TRD3_P| 50 ENET P<3> w2 7o s 8B 2 2 3;41 CERM 3
% 3956 715 (I PQ E_CLK100M ENET_P 3L |PCIE REFCLK P TROGN 49 qugp ENET MDI N<3> i 603 63 65
8 0. 1uF 715 [T FC E CLKIOOM ENET_N 30 POl E_REFCLK_N . PP3V3R1V8 SW SD VI O
o> PO ENELRED CN in o O ENET_RESEL L - —LigPerRsT (1 PD) Q[ o1t st Ao [, PRCARERS TS 7 BCMB7765 =
BROGM 0% " ENET_CLKREO L - 12JokrEY (OD) - T @00 BOMV57765_MEDI A SENSE  R3972 1 2 ENET_ENERGY DET g s+
B X ~ BOW. Y65 5% T TOW VT a0z
Trom EI;';‘:_Fn\StAI;I)E - 1/\{;\0//\/2 = BCMb /765 VAKE L o= Zjut NiLED* (OD) NG L BCMVB7765_SD DETECT R3973 0 = 5% 17 I6W NF-LF 402 SDOONN_CD <
1/16W 0 -
VAKE# e s > ENET_LOW PWR - “llowPwr (1 PD) POl E_vDDL| 26 s s BOMB7765_CR_CVD . R3_974_ 0 2 o SDCONN. CVD am
s 21 . 7
Must isolate from PCle WAKE# i f PHY a1 |_BCMB7765_SMB_CLK =5 VDT DCo - SDCONN_CLK oo %0 e
is powered-down in S3/S5. Standard BCV67765_SMB_DATA @=p—0 |UART_MDE (| PD- BCMB764M) DCAL 25 _ gty SDCONN_DATA<0> Ve:m R0
N-channel FET isol ati on suggested. VB 66 DC3[ 24 gy SDCOONN_DATASL> ey 30 76
If PHY is always powered then alias 3’%“?%“ 5 DC2| 23 gy SDCONN_DATA<2> g 50 76
=ENET_WAKE L to PCI E_WAKE L. ¥ “BOMB764 MOSI o5 S T o1l 22 g SDCONN_DATA<3> 0 16
BOVB764CS L P - NG 52 ga BOM67765_CR DATA<4> R3975 0 1 2 SDCONN_DATA<4> w010
n BBI0S S L e ~ VMAI N_PRSNT]_53_ga %t BCV57765_CR DATA<5> R3976 0 1 \\\p 5% TT6W W-TF 402 SpOONN DATASB> o v
TP_BCMb764_SPD100OLED L 24SPD100LED* VAUX_PRSNT|_54 _ gy . BCVB7765_CR _DATA<6> R3977 0 LAANZ i i SDCONN_DATA<6> 30 76
TP_BCVb764 TRAFFICLED L o, 67]TRAFFI CLED* VDDA 55 gl BCVB7765_CR DATA<7> 3978 0 1 \A A 2 O% T7IIBW M--LF 402 gHCONN_ DATA<7> T » 7
59 CMVB
. BOMB764_CLK25M XTALI - 18 IxTALI SMB_CLK BCMB7765 CE L MB IRS L . BOMB7765 4| resistors above BOMOPTI ONed BCMG7765
BC\V6764_CLK25M XTALO 19 |xtALO ENERGY_DET|_60 BCM67765_CR LED “
2 o O  qu 19 s 57 & SDCONN_WP %
RDAC R PAD SPDI000LED* (168 g, TP _BCOME7765_XD DET BCMB7765 supports both active-levels for WP.
. a BC\VMb764M Support
P n VOI at | I € r y © Al'l parts bel ow BOVOPTI e BCVB764M
ROM cont ai ns MAC address, PCle config BCMB764M pi n-functi on BCMB764M
info as well as code for Bonjour proxy. = 60- ENERGY_DET s _BCMB7765_CR LED R3980 o LAAA oo oy ENET_ENERGY__DET 1 a
Required for proper PHY operation. 13- WAKE* «n BOVB7765_SR VFB R3981 0 1,,,2 =ENET_WaKE L(See note)
(Requi red ROM si ze TBD) 5% 17 I6W MF-LF 402
=PP3V3_ENET_PHY 53- VMAI N_PRSNT 7 s [BCMB7765_CR DATA<5> R3982 1K 1 o TEW-T——nor—=PP3Y3_S0_ENETPHY -
59- SMB_CLK « BOV67765 CE L M5 INS L R3983 4. 7K1, p2 =PP3V3_ENET_PHY 72031 68
58- SVMB_DATA » BOM67765_VMAI N_PRSNT R3984 4. 7K1 2 5% I/ I6W W--LF 407
© 1C3990 54- VAUX_PRSNT 76 [BOMB7765_CR DATA<6> R3985 1K 1 \An2 o i
vee = QgpVF 16- VDDI O o u _BCMB7765_SR_LX R3986 0 o 5% U T6W W LF 407
U3990 Tz 1% : AN T Tz
2 gCERM 20- XTALVDDH « _BOMB7765_VDDO Pl N20 R3987 o0 1 2 PP3V3_ENET_PHY_ XTALVDDH
ATég%Baosll.lD Al R3988 o NN 5% T ToW W TF 207
55- VvDDC 7 21 _BCMB7765_CR DATA<7> OYO0 1 2 =PP1V2 ENET PHY w
n BOMB764 SOLK g1 2 lsak  qut SILL g BCV6764_MOSI 5, 17 VDDG " BOMB7765 XTALVDDH R3980 8 AAAS o TTTow e 107 3
. BCMB764_CS L 4 Jcs+ (1)2: x% . E%;;gg SSBVEEK :E; 9 0 1/\/\/\6 T TOW-V—L 07 SYNC MASTER=12/ M.B SYNG_ DATE=08/ 207 2009
T S . o BOVB764 M SO, B Agg T vmwwtrzt | Et her net  PHY (Caesar
—qu BCMV67765 | BOMG764M FERR 6%%984?\40 sA
3 JRESET* 1R3990 1R3997 hey :
_C — .
S ) 26-PCIE_VDDL -« [BOMB7765_CR QD PHACENEARSU3900.26:2 mm 3 (YTYY 7 2 d} Appl e I nc.
~ ;gilﬁ\év ‘jlﬁ Keep net short, BCNM6764M BCV6764M  SM CRI Tl CAL ® A 13. 0
2402 2 ) with no stubs. C§9192 EBQU?:s NOTI CE OF PROPRI ETARY PROPERTY:
NOTE. Pul | -down on SO plus internal pull-ups on 0/ égo THE | NEGRUAT) O CONTAL NED HEREIN | Tre
other 3 SPI pins configures BCM67765 for the XTR- %(3 . CERM PROPRIETARY PROPERTY. GF APPLE COMPUTER. ™ | NC.
L At mel AT45DB011D (1Movit) ROM If a different . | TO M NTAI N THI S DOCUMENT | N CONFI DENCE
ROM is used then the straps nust change. PLACE_NEAR=US900. 26: L PLACE_NEARSL3999. 1:1 mm |1 NOT TO REPRODUCE OR CCPY I T 39 OF 109
NOTE: BCMb764M requires Sl pull-down instead of SO 111 NOT TO REVEAL OR PLBLISH I T | N WHOLE OR PART 31 OF 80
I'V ALL RI GHTS RESERVED

BCMb7765 SR pins are internal

I f unused:
I f used:

64

TP_BCM67765_SR_VDDP

1.2V switching regul ator.
Ckay to float all 4 pins. (Broadcom not
VDDY VDDP connect to =PP3V3_ENET_PHY (add bypassi ng),

BCMB7765_SR _LX

SO sure now)
LX connects to inductor,

VFB t o =PP1V2_ENET_PHY
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Page Not es

Power aliases required by this page:

(NONE)

Signal aliases required by this page:
(NONE)

BOM options provided by this page:
(NONE)

PLACE_NEAR=T4000. 3: 2. 54
PL

ENETCONN_CTAP ®

mm
ACE_NEAR=T4000. 4: 2. 54
PLACE.

PLACE_NEAR=T4001. 4: 2. 54 mm

m
NEAR=T4001. 3: 2. 54 nm

1 C4004 1 C4006
0. 1UF 0. 1UF
105 105
o e
X5R 2 X5R
o o
CRI TI CAL =
T4000
1 qgry—ENET P<0> 1 v 12 70 ENETCONN P<0>
31@ ENET N<O> 2 Pttt 1170 ENETCONN N<O> CRITI CAL
. o ENET cTAPO wa000
L= FRT-TH
TLA- 6T213HF 9
4 ° ENET CTAP1 410 a)
31@ ENET N<1> S %—‘ 8 70 ENETCONN N<1> 1 o)
2
O
31 ENET P<1> 6 7 790 ENETCONN P<1> 3
< <— RX 2 g
5
CRITI CAL 10
O
T4001 1)
1 (Ery—ENET N<2> 1 v 12 70 ENETCONN N<2> sl
B0z ENET P<2> 2 it 1179 ENETCONN P<2> p! 1; 9
3 10 ENET_CTAP2
= 514- 0636
TLA- 6T213HF
4 9 ENET_CTAP3
31® ENET N<3> 5 8 70 ENETCONN N<3>
31@ ENET P<3> 6 = 7 70 ENETCONN P<3>
f f f f
Transformers shoul d be Ra000')  Ra001'| |'Ra02  |'Ra003
mrrored on opposite 5% 5% 506 506 CRI TI CAL
CESRSRSRSE'RS CESRSRSRSE'RS sides of the board et et it it
g9TIg93 Y| [BYEILIe G WET J e 04008
D4000. 1 PLACE_NEAR=T4000. 6: 4 mm ENET_BOB_SM TH_CAP ]2
D4000. 5: PLACE_NEAR=T4000. 1: 4 mm M N-RECKW BTH=0. 55 mn 1
2KV =
D4001. 1: PLACE_NEAR=T4001. 6: 4 nm CERM -
D4000 D4001 - 1206
D4001. 5: PLAC NEAR=T4001. 1: 4
RCLANP0524P g RCLAMP0524P g 001.5 = 00 m
sLP2510P8 sLP2510P8
ENET_ESD 3 ENET_ESD 3
CRI TI CAL CRI Tl CAL

SYNC _DATE=07/ 28/ 2009

ISYNC MASTER=T27 M.B
TTILE

Et her net Connect or

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.

"TA 13.0

THE POSESSOR AGREES TO THE FOLLOW

NG

|

N

1
v

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED
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=PP3V3 FW FWPHY 733 34 35
138 mA

L4130
120- OHMV 0. 3A- EM

Noaaa¥

0402-LF

H
c
T

|

I
.
c
T
e
c
T

|
[

L4110 L L4135
_ 20- CHMH 0. 3A- EM = 120- OHM 0. 3A- EM
2a 7 _=PP1V0_FW FWPHY 1
P
135 m 1YY Y \L2_PPivo FwFweHY AVDD 25 m PCle Serbes 17 m PAe Serbes __PP3V3 FW FWPHY VP25 LYY Y L
MN_LINE_WDTH=0. 4 MM ™M N_LI NE_W DTH=0. 4 NV 0402 LF
0402-LF M N_NECK_W DTH=0. 2 MM M N_NECK_W DTH=0. 2 MM
VOLTAGEST. OV 1 c4110 4135 1 CA136 1| vaTAEE Y

110 mA Digital Core

1 4101 14102
1UF — 1uF
Tov —— 1o
Y Y
2 CERM 2 CERM
905 905
C PLACEMENT_NOTE=Pl| ace C4170 cl ose to U1400
PLACEMENT_NOTE=Pl| ace C4171 cl ose to U1400
of |4 of |a < « o « 4170 12
EEE R EEEEE R E R g olLFHm%PEVEQQ/RZAzCN am s v
DD10 ~—— VDD383 ——— ~—VDDH— VP~ VP25 VREG PWR 4171 1|2 PCE FWR2D C P ams
NC B13 |ATBUSB CRIO'\rAI TCAL PCl E_RXDON|_M8 - PCl E FW R2D N 0.10F | [ 10% 16v xsr 402
AL3 IATBUSH PCl E_RXDOP[ N___ g 74 POIE FWR2D P
NCx—222 | U4100 = - 4175 1|
NGs¢_ALL_|ATBUSN PCIE_TXDON|. N o 74 POE FWD2R C N PCIE FW D2R N o =
2 -
FWB43E PCI E_TXDOP| ™ o 7a POE FWD?R C P 0.1UF | [ 100 16v xsrR 402
as =FW PHY DSO 12 [DSO (1PD) NT-2 - | CAL176 i||: pOE FWDIR P ——
a5 [R)—=FW PHY DSL -2 DS1 (I PD) NT-3 e REFCLKNL_N POl E_CLK100M FW N 1574 0.1UF | [ 100 16v xsrR 402
s =FW PHY DS2 - E13 IDS2 (I PD) NT-4 PCl EXPRESS PHY REFCLKP|_M0 PCl E CLK100M FW P 15 74 5{2&%&;@52 ace 352 E: ose :3 ﬁigg
71 25 Ery—EWPO_TPA N @2 [TPAON S = CLRIOOMEWE M ||
7 3 FW PO _TPA P 28 [TPAOP NT-21 (1PY TOK| M gu TP FVG43 TCK
FWP1 TPA N BS_ITPAIN
7 5By FWPL TPAN gy 55 NT-20 (IPUTDI |2 go TP FW643 TDI
=PP3V3_FW FWPHY
77 35 EFWP1 TPA P 5 [TPALP TEST CONTROLLER (1P TDO e TP Fve43 TDO 73334 35
FW P2 TPA N 83 [TPA2N -
SCB—FWP2 TPAN gy 5 NT-18 (1 PU) TVS|_M TP_FW643 TMVS
as FWP2 TPA P A3 ITPA2P 1394 PHY (P ha Fw643_LDO
77 35 Cgry—FWPO TPB N @ TPEON NT-19 (IPU TRST* N g  FW643 TRST L R4165" 'R4166
77 3 FWPO TPB P 29 _[TPBOP 10K 10K
& FWP1 TPB N S [TPBIN 1/ 16W 1/ 16W
ne FWP1 TPB P 2 _[TPB1P g VAKI flosi)3 etk 55
7 as NT-10 (1 PD) NWAKE*he e =FWPME L 34 2
as FWP2 TPB N 84 _[TPB2N P
35 _=PPVP_FW PHY CPS ™ FIXVE!!! - TYPO IN SYMBCOL REGCTL REGCLT| D12 g FW643 REGCTL
55 B FWP2_TPB P —— TPB2P PONER MANAGENVENT VAUX_DETECT]|_EL - FW643 VAUX DETECT
R4160* 3s, EW PO_TPBI B7_[TPBI ASO NT-12 (I PD)/VAUX7D| SABLE| 22 TP_FW643_VAUX_ENABLE
B 200K 3 2 FW P1_TPBI AS S [TPBI AS1 NT- 13, (OD) CLKREQN| 12 =FW CLKREOQ L 2 1R4164 NOTE: FWPME_L and FWCLKREQ L are
1/ 16W as@MTPBI AS2 %S{’K isolated for systens that use
Ms 1/ 16W 1394B physi cal plug detect.
2 FW643 RO 811 [Ro MELF
FW643 TPCPS B10 [TPCPS 2 W TH PLUG DETECT:
- NT-16 (I PD) SQFOLKL = bl TEPUGAS_SCITELK J - Gate CLKREQ# based on PHY power
R sar NT-14 (1PD) SCIFDAIN G o TP_FW643 SC FDAI N 1 - TP (or NO PMEH
G150 R4150 =" F\3N543 e = WD TREE NT-C NT-17 SCI FDOUT| H. TP _FW643 SO FDOUT =
FW643 REXT L8 ., e e ————
2z0f 412 B e xR v el NOTE: NT-xx notes show NT-15 (IPD) SOIFMF2 g TP FW43 SOFMC W THOUT PLUG DETECT:
e gL LCLIZALS (G XO 1/\/\/\/2 - Xo NAND tree order. - Alias both signals to drop = prefix
51 CRITI CAL A% EWCLK24PS7T6M XI g G13 IXI NT-9
9% 176w
50V . Y4150 M- LF
G2 NC 24. 576MZ 402 R4161* ‘R4170 o Fveas = g2 SE (1PD) SERI AL EEPROM NT-7 SCL| M2 gy FW643 SCL
. TP _FW643 SM N3 ISM (1 PD) CONTROLLER -—
SM 3. 2X2. 5M 2 94K 101 NT-6 Sl ML TP_FW643_SDA
4151 . ~ % oo TP _FWs43 MODE A -2 |MODE_ A (1PD) NT-1 g
12le:2 Lasw aew TP_FW643 CE -2 [CE (1PD) —
‘ R I e TP FW43 FW620 L g DIZgFW620* (IPU) M SCELLANEQUS
1 = TP _FV643 JASI EN L JJASI_EN(IPD) NT-11
= RM TP_FW643 AVREG &—1° AVREG CHI P RESET NT-5 PERST* M __ o FW RESET L am -
402 - o=
TP_FW643 VBUF H13_ \VBUF
. FW643 PU RST L - F3QFWRESET* (I PU) NT-8 'R4163
10K
TP_FW64 1 L 312 JOCR CTL_V10 %
R4162'| |1 4162 w213 JoCR CTL_V12 (Reserved) e
470K NC. - - , 402
59 0:,33UF /SS VREG VSS
1/ 16W %,
ot 2 iR EBEBgmiﬂlﬁ!EEEEE885815}%5?;229,§§QQ§1§:§§ B

— = ISYNC MASTER=T27 M.B SYNC _DATE=07/ 20/ 2009

" FireWre LLC PHY (FW643E)

@ Appl e I nc.
®

051- 8563
NOTI CE OF PROPRI ETARY PROPERTY:

™
THE | NEORMATI CONTAI NED HEREIN | S THE
PROPRI ETARY. Pg\‘CPERTY OF APPLE COVPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 41 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI Tl CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) 260 ORI TI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC638P G F4260 CRI TI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET I nput) M 1. 1A 24V D4260 PPBUS FW FET
- =PP3V3_FW FET (3.3V FET Qutput) . : N !
- =PP3V3_FW FWPHY (PHY 3.3V Power) ; =PPBUS_S5_FWPWRSW Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) S
- =PP3V3_S0_FW.ATEVG o 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_ j_ :
- =PP1V05_SO0_FWPWRCTL (5KPD Bi as Rail) R4262! 1RA260 C4260 1 -
- =PP1VO5_FW P1VOFWFET ( 1.0V FET I nput) 10K 300K 0 10UE
- =PP1VO_FW FET_R (1. 0V FET CQutput) 12?? 4 %‘ig}y %ﬁ%’z 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, L4602 }85T
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 S gt9Ty§§32DN FWPORT PWREN L_DI V|
- =FW CLKREQ L G L:} QS45286%
- =FWPME L R4263* 5
BOM options provided by this page: 159/u
( NONE) ey s
2
EWPORT_FASTOFF_L
4261 : :
s 470K Supervi sor & CLKREQ¥ | sol ation
2 AL
. _=PP3V3_SO_FWATEVG H_} (8354528%2% 2492 , _=PP3V3_S0_FWPVRCTL
2\ G H ) 557568 FWPORT PWREN L
(o v
C42901 «| CRITICAL |1R4290
D|3
' Q1261 = NEISET - 0. 108 — 05 100K
SSMEK1EFV [ K 0.590F e w4290 iow
soo-VESMHF ) | 9 : %( % —T 24 =FW RESET_L 402 SLHAAPO16V WBoLF
T % 5 }2{2 ToEN 2 =PP1VO_FW FWPHY .,
16N st; °R4283 SENSE]| 2 J
O FWPORT_PVR_EN 10K
AT
—_ M- LF

; =PP1V05_S0_FWPWRCTL

FireWre Port

FW 5KPD _DET_RC ]

5K Pul | - Down Det ect

R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBIAS signal.
N%‘bg Current source only active when FWPWR EN is | ow.
2
FW PWR EN L
6 R4A270 R4271!
5 QA275 . 330K 56K
- DVB53DOWV  § e BF Rl
EWPWR EN  2|G ||<, SOT- 563 2402 4023
5415 [T {
i CRITI CAL 3
s

BC847CDXV6TXG
SOT563

4

EWP1_TPBIAS R
R4272*
1K
%
1/ 16W
(i .
PLACE_NEAR=C4360. 1: 2 mm

35 33 [T FEW P1_TPBI AS

6 CRI TI CAL 061270 1

BCB47CDXVETXG 9%
SOT563 X5R

FireWre PHY WAKE# Support

When PHY is powered,

35 33 7

FW5KPD_DET_L acts as | egacy PME# signal.

=PP3V3_FW FWPHY

Dual - pur pose out put:

1402

FWRESET R L

4 FW RESET_L

s 15 [Ty FW PWR _EN

15 GO} EFW CLKREQ L
Pul | -up provided by another

7

7

page.

20000

3.3V FWSwi tch

DLY = 60 ns +/ -
SN _ =FWCLKREQ L am =
F—{ ( i 7 — FW OLKREQ PHY L
oo PR -
n (2]

U4201
=PP3V3_FW P3V3FWFET TPS22924 =PP3V3_FW FET .
a2 &SP AL EDP = 0. 14A (850)
B2 J\VIN  vout([BL
CRI TI CAL
C4201 - @l U4201 & U4202
— D
519% - Part TPS22924C
CERM 2 O
402 T Type Load Switch
R(on) 18 nOhm Typ
= 50 nmGhm Max
- Max Qut put: 2A
1.0V FW Swi t ch
U4202
=PP1V05_FW P1VOFWFET TPS22924 PP1VO5_FW FET
A2 &SP Al a Y
B2 )\/| N VCUT( Bl VOLTAGE=T. 05V
CRI TI CAL LSl FireWre PHY requires 1.0V.
C4202 1 @ Jon 1R4202 To avoid an extra power supply,
1}8'%—— G\D 0,549 1.05V is used with a series R
&iY 2 3 iew to reduce vol tage.
402

2402
=PP1VO_FWFET R ,

1) 5K Pul |l -down Detect when FWPWR EN is |ow
2) FWs43 WAKE# (PMVE#) when PHY is powered.
R4277* R4276 |2 (PNVE#) isp
10K 190K FW PME L 1
1 g} %"1&\4\/ Pul | -up provi ded on anot her page.
b2, , 462 3 CRI TI CAL
FW WAKE s ([ Q4276
DVB53DOWV
NO STUFF s/ sor-ses
1
° 04.217u§ ¢ SYNC VASTER=127 MLE SYNC DATE=127 157 200
0% T -
|._ i8R 2 FireWre Port & PHY Power
=SFWPME L FW543 WAKE L 2l | \ :
3 M——————————"ARE BASE= -
—EASEETROR "M oAl il Appl e 1 nc. 051- 8563 | D
DNBZSgDOUV S A 13.0
S | sor-se3 NOTI CE OF PROPRI ETARY PROPERTY:
1 THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
1 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 42 OF 109
= Il NOT TO REPRODUCE OR COPY I T
TEXT NOTE FOR 3.3V RAIL CURRENT CHANGED TO EDP NUMBER. A B e o oPLISH LT [N VHOLE OR PART 34 OF 80

WWW . AliSaler.

om




8

6

4

2

Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_S0_FWATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW PHY_DSO
- =FW PHY_DS1
D - =FWPHY_DS2

NOTE: This page is expected to contain
the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly terminate unused signals.

BOM options provided by this page:
(NONE)

1394b i npl emrentati on based on Apple
FireWre Design Guide (FWG 0.6, 5/14/03)

FWP1_TPA P

24 23 [rEy—FW P TPBIAS

7

35 34 33 7

Ter m nati on

Place close to FireWre PHY

+ C4360
0. 33UF

~

FW643 has internal
FET bl ocks current

=PPVP_FW PHY CPS FET

FW543 TPCPS Leakage Protection

| eakage path from TPCPS pin to VDD33.
to TPCPS until VDD33 is powered.

PPVP_FW CPS

From Port

=PP3V3 FW FWPHY

R4311" — =PPVP_FW PHY CPS a
470K To FW643
118w
MF- LF

402 ,
CPS EN L DIV
R4312*

'R4360

56. 2
1%
1/ 16W
MF-LF
402

SI GNAL
SI GNAL_MODEL=EMPTY

L_NODEL=EMPTY

R4361"
56. 2

1%
1/ 16W
MF-LF

402 ,

FW PORT1

Unused FireWre Ports

Di sabl ed per LSI instructions

(Al unused port signals TP/ NC)
s [N FW PO_TPBI AS — mﬁ7§£:J£I AS e
=D FPAP0 TPA P =P
=P TPAN =P
=@ FAP0 TR P =P
=@ PP TPE N =P
s [ FW P2 _TPBI AS — mﬁ7§£:J£I AS e
=D FAP2 TPA P =P e
mEED— P2 TPA N =P
=D FLP2 PR P =P
mEED— P2 TPE N =P

FireWre PHY Config Straps

Configures PHY for:

- Port

35 34 33 7

Bi li ngual (1394B)

=PP3V3 FW FWPHY

FWP1 TPA N

MAKE_BASE=TI

FW PORT1_TPA N

77 BCED
FWP1_TPB P

MAKE_BASE=TRUE

FW PORT1_TPB P

FWP1 TPB N

MAKE_BASE=TRUE
FW PORT1 _TPB N

CANNOT SYNC THI S PAGE FROM T27,

'R4362

56.2
1%
1/ 16W
V- LF
, 402

SI GNAL
SI GNAL_MODEL=EMPTY

L_NODEL=EMPTY

R4363*
56. 2

1%
1/ 16W
MF-LF

402 ,

FW PORT1_TPB C

J 1 4364
L 220pF
22
5%,

2 CERM

&

R4364*
4. 99K

1%
1/ 16W
M- LF

402 ,

TPA AND TPB FOR W4350

MAKE_BASE=TRUE

R4382* 'R4380
10K
1906
1/ 16W
[
05,

=FW PHY DSO

oD =
oD =
oD =

=FW PHY DS1

=FW PHY DS2

I'S SWAPPED

ground for

CRI Tl CAL
Cabl e Power 14310
., =PPVP_FW PORT1 FERR- 250- OHM Note: Trace PPVP_FWPORT1 nust handle up to 5A
p 1 2 __PPVP_FWPORT1 F
M N_LINE W DTH=0. 5_nm
Sm M N_NECK_W DTH=0. 25 nm
1 4314 VOLTAGE=33V
—— 0. 01UF
i
2 x7R
202
(EW PORT1_TPA_P)
(EW PORT1_TPA_N) =
"Snapback" & "Late VG' Protection PORT 1
34 7_=PP3V3 SO FWATEVG BI LI NGUAL
CRI Tl CAL
PLACE_NEAR=U4350. 1: 2 mm 14310
B 1394B- MB7
i F- RT-TH
P B w4350 (EW PORT1_TPB_N) 1L P PR e
RE TPD4S1394 (EW PORT1_BREF) L] TPR<Re QUTPUT
TP_FWATEVG VCLMP 2 lveLwe e D1+ & (EWPORT1_TPB P) 2 1o WP TPee
- 7 8
21— EVPORT_PUR EN . 4 [FWPvR_EN bt . "
CRI TI CA D2+| 6 oD NCPs L osanc|
1 - 5 GND) VG
R4130503 G\D 02 (EW PORT1_TPA_N) 3 L oTPA A)VG oA
500 FW PORT1 AREF 5 P> I NPUT
1/16W TP/
WL (PINS 5/6 AND 7/8 ARE (W PORT1_TPA P) o [ e Lream| o
2 SWAPPED FOR BETTER ROUTI NG
10
PLACE_NOTE=J4310. 5:2 mm I o
€L C4319 ¢ '\ Olgmssi s
= 0. uF —— ——O| oo
éﬁ?j —3 5
X7TR 2
603-1
(FW PORT1_TPB_P) ‘R4319 = 514S0605
(EW PORT1_TPB_N)
= = = éM AREF needs to be isolated fromall
1/16W I ocal grounds per 1394b spec
M- LF
402
240 Wien a bilingual device is connected to a
beta-only device, there is no DC path
between them (to avoid ground offset issue)
— BREF shoul d be hard-connected to | ogic

speed signaling and connection

MASTER=T27 M.B

ISYNC

SYNC _DATE=07/ 28/ 200!

TTILE

FireWre Connector

d} Appl e I nc.
®

051-8563 | D

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

I NC.
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ODD Power Contr ol A SATA ODD Por t
A A ! L)
, =PP5V_SO_CDD TPoP8102 =PPSY_SW CDD FET . or g‘aﬁysloom
BVLCSM s J4500 connection separated to fat>
}_:_ ~ support debug sense resi stor. CRITI CAL 3 (YYY )4 . SATA DD RD UE N CA520 1|12 SATA ODD R2D C N qur e
R4596* 4595« - =9 Alias together if no sense R 34299, P— 0. 01UF | To%1ov cerm a2
i&%& ! T o— " S 2 (Y Y\t SATA 0DD RoD UF P CA521 L |2 _saTA DCP qmen
2 N 00 PLACE_NEAR=J4500. 5: 4mm 0. OLUF | 10%1ev cerv 402 ———<3
4b§vz 402 4596 1o ol W SATA OO 2D P | =
D] nNorE 3.3V must be SO if 5Vis S3 or S5 to RiRR> 0. 01LF =PP5V_SW 0DD 1D S = |
. 3. oob oD 1]12 " = oo
ensure the drive is unpowered in S3/S5. 'M’\ﬂ/\/2 BV SS H 10 ° 125 SATA_ODD D2R UE_N ?LZ%%
ki e 12 00 11 e SATA ODD D2R UF P 90- CHM: 100NA
- =PP3V3_S0_ODD p¥ ¥ 0o - i
e 596 D¢ 402 RM 14 13 | Cc4525
SSNBngéEAPE = 402 1° O 4 Y Y Y 3. SATA ODD D2R C P 1||2_ SATA ODD 2R P e
R4597: sors63 | KR O O _ 0. 01UF |l 10%16v cErv 202
10%50 m" T 51650616 = L 1YY Y\ 2. SATA_CDD D2R C N CA5261 112 SATA ODD D2R N gy vr e
ib%v 2[G7 St PLACE_NEAR=J4500. 9: 4MM 0. 01UF |l 10%16v cerv 402
2
ODD_PWR_EN
596 | oL PS8511A / PS8515A S p
SSNBNl?I%OTE/-\sIZg : I ndi cates di sc presence t r a S
i w1 _=PP1V5_SO_SATARDRVR
s[c* Stz NO STUFF RDRV: 8515 | NO STUFF
1 EN_L R45112 R4515 R4517
10K 10K 10K
4 5% 5% 5%
= PS8511A: W3 § ity e
402 402 402
PART NUMBER Y DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON PIN  NAMVE MO *
x 9 APRE (IPD) SATARDRVR A_B_SD w“
33850769 1 SATA 3GB/ S REDRI VER, LOW POER w4510 CRI TI CAL RDRV: 8511 8 B_PRE (I PD) SATARDRVR A | 2C_ADDR
BOVOPTI ONs: 20 A BST# (IPU) SATARDRVR A_A_SD "
- RDRV: 8511 stuffs PS8511A & associated parts (STRAPS TBD!!!) 10 B_BST# (IPY) SATARDRVR A | 2C EN s
C - SDRV: ﬁlglst S$ ;Jf fz PSBSlSA(ﬁ ?sspfihat e?cpart s at ed . tut f ed) RDRV: 8515 NO STUFF
- DRV: stu S ass a nei er or assocl ate arts stu e
ypass p P no sTUrF | | no sTurr RAS12® ‘RA518
R4519* 'R4520 5% %
10K 10K T e B
5% 5% 4021 1402
1/ 16W 1/16W
) Wk, [ .02
PLACE_NEAR=J4501. 9: 3mrm RDRV: 8515
CRI T1 CAL :
R4513 =
: FERRL 707 O 4A =PP5V_S0_HDD =12C HDD A _SCL v 19 AEBEQ (IPD
PLACE_NEAR=L4500. 1: 2mnm —=PP5V_S0_HDD - » D= 2 1 o SATARDRVR A 12C SCL
e PESY %0 Hm FﬁT ’ L 0603 2 PLACE_NEAR=L4500. 2: 2m %E?‘é’ R;Z\/sje_zls
VOLTAGE=5V ! 402
s GARRT 2 §ARQ2 « =1 2C HDD A SDA 2 . |18 BEQ (IPD SATARDRVR A | 2C SDA .
20% —T— 20% 5%
CRI TI CAL 1 10V 1 10V - 1/16W
34501 " " SATA Redri ver ol?
R4531 54722- 0224 A
4 7 F- ST- SM - =
y D
2
oo . = DRV
o o PLACR-RERRNEABTE 240586 3™ PRPIVE_SO_SATARDRVR - s
s 1« SATA_HDD D2R C N ' . - - >—9
oo - RDRV: 8511&RDRV: 8515 [ RDRV: 8511&RDRV: 8515
o ol® - o SATA HDD D2R C P (Al 4 Cs) (Ca514, C4514i JiC4519 RDRV: | N_DEVEL
10 CRI TI CAL CRI TI CAL
0o C4519 & R4510) 1UF 0. 01UF °
0 O ij 22 ¢ SATA HOD ROD N C4516.1 2 *R4510 cgw?iégz 2 (%:8;\7“ A (Al 4 Cs) FL4502
O Ol gpzec SATA HDD R2D P 0. 01UF 1T a0% 18Y 10K 402 0 V50 RDRV: 8511&RDRV: 8515 g™
'gg'la C45151 2 Liow u4510 s SATA_HDD D2R RDRV_our P CA518 .1 2 SATA HDD DPR UF P4 (Y Y Y\ 2 _SATA HDD D2R P v
B R4532 wo LR RX_QUT 1914 120 0.01UF T 10% 1ev 1402 = PS8515A- A2 0.01UF |1 20% 18y —
10 «PP5V S3 IR R 21 22 TQFN C4517
w7 =PP5V S3 IR 2 1 10 O »| SATA HDD D2R RDRV_IN P 1 PTYS A curp 15 | 1 SATA HDD D2R RDRV_OUT N 1]]2 1 SATA HDD DP2R UE N 1 (Y Y'Y 2 SATA HDD D2R Ny sr -
04 NeESsy) DTH=0. 2mm - L—— | SATA HDD D2R RDRV_IN N 2 A AcurN 14| 0.01UF |l g% 18y
werd |1 CA532 CRI TI CAL SATA HDD RPD RDRV QUT N 4] TN o
402 . 1UF 1 B_OUTN B_I NN
ftF 51650687 FL4501 1| SATA_HDD R2D RDRV_OQUT P___5 |g ourp BN 11| SATA HDD R2D RDRV IN N __CA513 .- SATA_HDD R2D C N am
2 X35 ceRm 1 Qu-algcﬁgom 1 —SATARDRVR A EN 7 enaiey 0. 01UF ”éé),%f,, 18y
) [ s (Y YT+ - saTA HOD R2D U, N CAS511 42 SATARDRVR A AUTCPWR EN 17 | acew e s SATA_HDD ReD RDRV_ IN P CA512.: SATA HDD R2D C P am e
= f— 0.01UF 11 ag% 36y  SATARDRVR A I2C EN 10 |\2c en(iPD) A sO.20 SATARDRVR A A SD ,, 0.01UF 1 a85 18
L 2 (Y YY Lt .sata HOD ReD JUF|p, C4510. - «« SATARDRVR A_| 2C ADDR 8 || 26 aooR B so 9 SATARDRVR A _B_SD .,
SATA HDD Port 0. 01uF 174y, 18Y . SATARDRVR A 12C SCL__ 19 | s e PSBS15A .
 "SATARDRVR A | 2C SDA 18 | apa oTL Xx_SD pins are outputs (Signal Detect)
NOTE: Internal pulls are ~150K GAD THRM
o2l 3| 33850778 (PS8515A)
Addr: 0x94( W)/ 0x95( Rd)
(Al 4 Cs) i 1 (ALL 4 RS & C S)
D Redriver Bypass Path = )
45801 |2 1» SATA_HDD_R2D NORDRV._P R4580, 2
0.01UF 1T g0% 16¥ 0 (T %
CA581 1 2 1 SATA_HDD_R2D NORDRV._N R4581, 2
A 0.01uF 1 a9% 38y 0 (& T
CA58541 2 1» SATA_HDD_D2R_NORDRV_N R4585, ) NG WASTERT2 T VB SYRNC_DATE=087 06/ 2009
0. 010F 11 g%, 36y 34 "7 Aele Taod SATA Connectors
CA586. IE 1 SATA_HDD_D2R_NORDRV._P R4586, 2 o row RS TG e '
10% 16V A0 -
0.01UF ' dg% 36Y 34 VYN Thee d} Appl e I nc. | 051- 8563 ID
CA587 1|2 ° A 13.0
U4510 ADD NO STUFF | N PRODUCTI ONI ! ! ! oot e T G T
R o B SRS TE o
C4588 . |2 THE POSESSOR AGREES TO THE FOLLOW NG
27PE [ 5% sov I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 45 OF 109
CERM 402 Il NOT TO REPRODUCE OR COPY I T
J5401 Pl NOUTS ARE DI FFERENT FOR K6, DO NOT SYNC THI S PAGE FROM T27 DI RECTLY 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
I'V ALL RI GHTS RESERVED 36 O: 80
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Por t

Power

Sw t ch

USB Port A

CRI Tl CAL CRI Tl CAL L_ f t
590 L4605 e
, _=PP5V_S3_RTUSB 1P%064DC FERR- 220- OHM 2. 5A
2]in anﬁg PP5V S3 RTUSB A ILIM . 1 2 _PP5V S3 RTUSB A F
v o USB_EXTA OC L A Mﬁ;ﬁl&%g%ﬁﬁgi 378 o OSi 0603 :
o MD—=USB_PWR_EN 3 len ourz| 6 PP5V _S3 RTUSB B I LI M 0. OluFk PLACE_NEAR=J4600. 1: 3 mm CRI TI CAL
v USB_EXTB_OC L 1T 5] ccor CRI Tl CAL - - 378" i J4600
< VOLTAGESSV V) 2
[ 4w 04160%5 e 4i10040%£|26 302 Cgﬁ?\%?'— F-RT TH-107-4
G\D_TPAD 280 T T 20%, 1 90- DLP11$90NA j}
C4690 1 14691 ° 55 2 ? B R S S PLACE_NEAR=DA600. 2: 2 mm 1
100k L L 8 1UF CRI Tl CAL 1005 USB_EXTA MUXED N 4 3,USB LT1 N J
BT T cagiz:| | caeis — fo
° T BT T s USB EXTA MUXED P 1 (Y Y Y2, USB LT1 P EDY
85 2 2 PoLY-TANT PLACE_NEAR=D4600. 3: 2 nm 145
4] 3 5[ 2|
O Q0 p 7
— — 8 - 8 VB 6 _BQ
UsSB/ SMC Debug Mux ﬁjf foet——y S14-0638
. _=PP3V42_ GBH SMCUSBMUX D4600 -
2 &@H S RCLAMPO502N| D4600. 4 PLACE_NEAR=J4600. 3: 2 nm
SLP1210N6 D4600. 5 PLACE_NEAR=J4600. 2: 2 mm
SMC_DEBUG. YES CRI Tl CAL
- ! CRI Tl CAL 15%?50
0. 1UF L
T o| sve_oesa ves £ Hgy TAB5E Left USB Port B
oY v 2402 FERR- 220- OHM 2. 5A
1140 50 ry—SMC_RX_L 5 |we vel 1 (USB_EXTA MIXED N) . 1 2 _PP5V S3 RTUSB B F
1120 50 o SMC TX L 40w w4650 |2 (USB_EXTA_MIXED P) C4615l 0603 NEGR-YY BTHE0: 378 mm
. K
o USB EXTA P 7 I_Iil 3UST%:1,922LE 0.01 ;; PLACE_NEAR=J4610. 1: 3 nm CRhTéI]%L
= @ USB_EXTA N oo T USB
D 703 | &i@L F- RTéTH- MD7- 4
8doer SEL| 10 USB_DEBUGPRT_EN_L e o 1 90-‘;& OMA 5
G\ND SEL=0 Choose SMC - EAS PLACE_NEAR=D4610. 2: 2 nm :)
SEL=1 Choose USB s USB_EXTB N 4 3, USB LT2 N

@ | SI GNAL_MODEL=USB_MJX

SMC_DEBUG NO
= R4(351

1 2

SMC_DEBUG NO
R4(352

1 2

1

E

75 7B USB EXTB P 1YY \ 2, USB LT2 P 3
PLACE_NEAR=D4610. 3: 2 mm 4

4 3 5 2
[© [©
_S_SVBUSG

fﬁ% GNO 1

514- 0638

D4610

RCLAMPO502N| D4610. 4 PLACE _NEAR=J4610.3: 2 mm
SLP1210N6 D4610. 5 PLACE_NEAR=J4610.2:2 mm
CRI TI CAL

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

e

Ext er nal

USB Connectors

d} Appl e I nc.
®

v ay e )
051- 8563 | D
A 13.0
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7

| R Support

w7 =PP5V_S3_1 R
C4801 1 i
0. 1}Lé§ - e
2
X7 Y u4800
1 CY7C63§FONS- LOXC
s aqgry USB IR P 121p1. o/ D+ P0. 0 [l NC
gy USB I R N 13lp1 1/ D P0. 116 s NC
IR VREF_FILTER  15|p1. 2/ VREG INTO/ PO. 2[5_s¢ NG
16 4
NCx—{P1. 3/ SSEL INT1/ PO. 32 _s¢ NC
Jic4803 17Ip1. 4/ SOLK "\”2“"0-43—><l\ic R41§(90
ﬁw\é//'f NOx18P1. 5/ sMosl - Ti cor Po. 5 [2 R RX_QUT_RC , LANAZ LR RX_OUT e s
2 191p1. 6/ SM SO o1/ Po. 6|1 5%
%5 N> o X NG 804i b }g‘é’
NCx-2 0. 001UF 40
= NOx2 oM T 1 \7’2
ch% CRI Tl CAL CeRy
21 |NC —
NC*2 =
NG 2
23
NCx24 THRML
PAD VSs
n —
—
T57
BS4890
STDOFF- 3. 60D3. 4H- SM
l_l@ 860- 1287
CRI Tl CAL
T57
=PP3V3_S3_T57 J4890
o AXK720427G
T57 21F-ST- SM
gzl | O
: éﬁﬁz ifo o2 NC T57_PWR B
402 0 O~
NCX—21-0 648 xNC =PP5V. 157 -
7 00 8
USB T57_P 9 10 T57
% USB T57 N 11 88_12 N + CA896
EE] IRl EV f— Qg%oluF
2o oltac T T B
™ NC T57_ RESET ne 19_88_20 ne
-
2 5 3] 4 22
92°
TS = 51650824 —
leX
T57

i

RCLAMP0502

BS4891
STDOFF- 3. 60D3. 4H- SM

CRI

SLP1210N6 ﬁ@ 860- 1287

T57 1
TI CAL -

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

TTTLE

I nternal USB Support

y
d} Appl e | nc. 051- 8563 | D
() A 13.0
NOTI CE OF PROPRI ETARY PROPERTY: [
THE | NFORMATI ON CONTAI NED HEREI N | S THE
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
1 _PP3V3_S5_AVREF_SMC
D w07 =PP3V3_S5_SMC
C4902 1 CA906
222Lé§—— .°/1UF
Vo
( EXCARD_PWR_EN) P1 0 L1900 60, PM EN ggo g\n
) PVR_| 22 P1 2117 P o 0s = = 1 D2:
o SMC RSTGATE L P11 FBL%A— s P61 NC = ShEYCﬁ—wQOO. E1: D2: 5 nm
o5 24 TR ALL_SYS PWRGD - Al2 P12 (1 OF 3) P62l KI1 g s NC
o
o> RSMRST PVRGD g 813 (P13 PE3| 112 g s
o111 amT Poa] K13 gy " SVC ADAPTER EN o oo e PR
1 oom—PM RSVRST_L e Ci3 P15 PE5| 110 gu s NC S| &5|E o o 19%
o ap—LMP_VR ON e Cl2 P16 Pe6| 111 SMC PROCHOT 3 3 L amuw PP CERMIBER 2
1 @m D10 HI2 g am s o st
PM_PWRBTN L P17 P67 SMC BIL_BUTTON L R4 A1 -
0 909 R4901
w SMC P20 D13 |p2o P70l SMC_CPU | SENSE “ BYPASS=UA900. ML2: LO: 5 rm 900 e = 10k 4 S 10K
S e lwm: T sveorUvsense D 1 NC BHS SR
D a3 -
N1z Jr22 P72 SMC_GPU_| SENSE o Lo b5, Z%QLW
NC F11 |p23 P73|_N11 SMC_GPU_VSENSE 20 (363
X——— === 2 =2 = (T MDL|_ Dl g SMC _MD1 "
a0 P24 P24 P74 N_| SENSE aa oM T &) SVe KBC NDE <™
NCx—em—E12_[P25 P75 SMC_PBUS VSENSE w s o e SMC RESET L | g ma gRest M-
2 _SMC_BMON_ MUX_SEL @—F13 |P26 P76| N3 SMC _BATT_| SENSE am « SMC XTAL
NOX—em—EL0_|P27 Pr7l 112 o SMC_NB_M SC | SENSE ¢ =2 “ —ME EXTAL e Vo il e SVE NM
s - am -
75 a1 10 LPC_AD<0> P30 P8O SMC WAKE SCI _L 1 h
75 41 18 LPC AD<1> P31 PBl{ B6 g 5 NC
75 a1 18 18 a1
LPC AD<2> P32 P82 PM CLKRUN L
C e LPC_AD<3> P33 Po3 LPC_PWRDWN L o ETRST| H3 g N%"’CSTTUF":SFT L ¢m«
75 a1 18 LPC FRAME L P34 P84l Al SMC TX L a7 39 40 41 Avss| L9 1RA902 1R4998 |'R4903
24 LRESET_L P35 PBS_E_‘J_BX_L—@ 37 39 40 41 S~ VSS—~ 10K 10K 0
75 24 LPC CLK33M SMC P36 P86 SMB_MGMI_ CLK a2 5% 2% 5%
# n@>-LPCSER a7 Pa0 SMC_ONOFE_L . BAgqg  XWR00 e e e
NE S OO LS & S — ., P
NCx—gm—D4_[P40 P91 SMC BC ACOK 5 a0 57 2 53t : : :
o _SMC P41 - A5 _|Pa1 P92 SMC BS ALRT L 20
2@ SVB_MGMI_DATA Q0 =954 P12 Po3|_ Gl - PM SLP_S3_ L QM s 15 65 69 = L
w0 O} SM5_ONOFF_L - Al _|pa3 PO4l HA g PM SLP_S4 L I & 18 40 65 =
NCx—gm—C2_|P44 P95 PM SLP_S5_L 18 NOTE: P94 and P95 are shorted in sone platforms. GND_SMC_AVSS 1 10 o5 a6
NCx—gm—B2_|P45 PI6| F4__ ga  PM CLK32K SUSCLK 2 s -
2 O SMC _GFX THROTTLE L - Cl |p46 PI7| Fl gy (OC) SMVB_0_SO0_DATA D =
s (0T} SMC_SYS KBDLED e c3 |pa7
41 40 390 37 (OO} SMC TX L &— & P50
a1 40 39 37 SMC RX L F3 |p51
w@>SMB 0 SO ALK =~ (QO0) qug E4 |P52
U4900
( DEBUG_SW 1) w0 _SMC_PAQ - N3 |pao H8S2117 PEO| KI e SMC CASE OPEN ~ mw
( DEBUG_SW 2) o _SMC_PA1 - N1 |pAL LGA- HF PE1|_J3 - SMC_TCK am o «
24 PM SYSRST_L PA2 (2 OF 3) PE2| K2 - SMC_TDI am o
7 O USB_DEBUGPRT_EN L (QC) - M |PA3 oMT PE3|_J1 - SMC_TDO ooy @0
26 25 18 M EVENT_L PA4 PEAL K& g SMCTMS __  smqaow
B o _SMC_PA5 (O0) gt 1 _|pAs PFOL_K5 Py SMC_G3H PONERON L am «©
5’®—(—®—“—L§:\(ASB%'LEW RE K3_PAS PF1 SMC SYS LED w0
18 @M*#PA?
PF2| M - SMC LI D g o a7 57
NCx—=gp—— B8 |PBO PF3[ LS gm—XNC
M SMC_RUNTI ME_SCI _L PE1 PR M g NG
e SMC_ODD_DETECT B9 |pB2 PFSL N g SMC MOP SAFE MODE om0
w0 _SMC PB3 (See bel ow) - A10 |PB3 PFEL L4 g s NC
( EXCARD_CP) o SMC_PB4 - C10_|PB4 PF7L_a & NC
NCx—gu——B10 |PB5 PO
- @ NC . . ’
(EXCARD_OC_L) ADSNSCNCG:iBGO\/ERTENP N - iﬂ E:j PGL = LNT 0 NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
OO e e PG2) SMVB_BSA_DATA . If SMB interrupt is not used, pull up to SMC rail.
5 T} SMC _FAN O_CTL - Gl1 _|poo P&|_K7 o= (0 SMB_BSA CLK D 2
a0 SMC FAN 1_CTL PC1 PG4 SMB_A_S3_DATA a2
w0 (T} SMC FAN 2 _CTL * F12 |pc2 PG5|_N6 - .((II) SMB_A S3_CLK > »
w0 O SMC_FAN 3_CTL - H13 |pc3 PGB|_MZ o= (O SMB_B_SO_DATA D +
s D SMC_FAN O0_TACH > Glo |pca PG7|_L6 * -((II) SMB_B _SO_CLK > »
o [T SMC _FAN 1_TACH ’e G2 |pcs o SMC PROCHOT "
“ SME FAN 2 TACH HLL_Po5 pru| F2 : SMC_THRMIRI P on
- oo
‘° SMC EAN 3_TACH Per Pl 12 g NG H8S2117- R
D SM5_X_AXI S - MO _|PDO PH3|_A4 - SMC_PH3 a0 (SMC_PECI)
» m>—SM5_Y_AXI S - No |pD1 PH|_B3 -~ \C ( SMC_PECI _VREF)
40 @_SNME_%@%W—‘_QQ_ PD2 PHS| CA g sNC ( SMC_PECI _VSTP)
P PD3
a0 SMC_NB_CORE | SENSE PD4
A a0 SMC_NB_DDR | SENSE PD5
10 SMC_ADC14 PD6 SYNC MASTER=T27 M.B SYNC DATE=09/ 02/ 2009
0 T SMC_ADC15 - L7 |PD7 TTTTE S'VC
SMC_PB3: d} Appl e I nc. 5' 8563
SMC | G THROTTLE L for MG systens. 8 A 13.0
Q herwi se, TP/ NC okay. NOTI CE OF PROPRI ETARY PROPERTY:
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R mn B nll H . .
SMC Reset utton", Supervisor & AVREF Supply SMC FSB to 3.3V Level Shifting
w00 _=PP3V3_S5_SMC . _=PP3V3_S0_SMC
, =PPVI N_S5_SMCVREF
Deskt ops: 5V
Mobi | es: 3. 42V 1I1?5':’0K61 11R6E’K060
C5020 1 - © 'R5000 5% 5%
0. 47UF VA VIN 1K %zﬁgv %gﬂ@/
o1 U5010 Mg_lﬂy 2 2 0 s
CERM 3R VREF- 3. 3V- VDET- 3. 0V 5402 P w0
D p SMC_TPAD RST_L 6VRL* (1 PeNoS03048  RESET* |5 SMC_RESET L oD » @ CPU_PROCHOT_BUF .
27 10 % Oy SMC_ONOFF_L dwrer (1PY) pPP3V3 S5 AVREF _SMC . °
SMC MANUAL_RST L 4 |pELAY ReFoUT| 8 _ 1 Paeo
oM T . THRY AGES. 3V - R
R5001 1 TO cPU R5062 3 2]c |'<* ’
SO0 L “ °[ cs0251| |1c5026 20% N 6060 =
g%omw 1% TouE L L 0-010F 72 o1 13 oy OPU_PROCHOT L 1 2 CPU PROCHOT L_ R 5 SUBEIDOLV
,8b3tF £ 2 Gxggz 2 }jé\,, 1/ 8w SOT- 563 s
SI LK_PART=SMC_RST 6 hos" 4 .
6
PLACEMENT_NOTE=PI ace R5001 on BOTTOM si de GND_SMC_AVSS 22 39 43 a4 R‘ ’\%NlSFEAPE
MR1* and MR2* nust both be |ow to cause manual reset. VO TAGE=0V -1 ﬂ SOrs6
Used on nobiles to support SMC reset via keyboard. N
NOTE: Internal pull-ups are to VIN, not V+. IS " 92 B
1 SMC_PROCHOT J—
Debug Power "Buttons" wioo @y PMTHRMIRIP L
SMC ONCFFE_L 39 40 47 3[D 059
T v T = 3 %"égé\'lsFEAPE
R5014'| |'R5015 Y
18% 5%10'\4V S X =5
_Gbg/z Z%éL ’ SMC_THRMIRI P
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 4 @
C PLACEVENT NOTEs: =
= Place R5014 on TOP side
Pl ace R5015 on BOTTOM si de
SMC Pul | - ups
w07 =PP3V3 S5_SMC
. s _SMC_PAQ R5091 100K 1 2 |
SMC Crystal Circuit SMC Al i ases = _SMC_PA1 5097 100K 1 \\\z 5% T 16W W LF 407
y 2 S'\/C PB4 5058 1OK 1m2 5% 17 T6W M- LF 402
» SMC_MCP_VSENSE _ _SMC ADCl4 . . _SMC_PB6 5095 10K 1 2 o% 1T IGWW--LF 202
R5010 C5010 * WAKE_BASE=TRUE oD © ’ o - I
Q T5pF . SMC_CPU FSB_| SENSE _ _SMC ADCI5 oD = R5070
s SMC XTAL 1 2 SMC XTAL R, 1|2 VARE_BASE"TROE — a7 40 3 10K
: \é\/g\ |°|/— « SMC_MCP CORE I SENSE _— SMC_NB_CORE | SENSE w o SVE-ONCFE_L RE 07T 100K — M 255 rwrwTra0?
M b¥ xR Tbcféi 29, . SMC MCP DDR ISENSE . SMC NB DDR | SENSE w s SMC TX L RO073 10K 1 2 5% - !
20, gMR o 7 i - = LSRG 074 100K \\V2 5% 7o e
- C5011 : i
2
 SMC_EXTAL f?’ff oL VE | SENSE — SMC ANALQG LD oD > u s _SMC_TNB R5077 10K 1 2 |
TP_SMC_GPU_I SENSE — SMC GPU | SENSE % 1 s _SMC_TDO 5078 10K 1 ,\\Vp 5% ITT6WW-LF402
éJ@ 1 VAKE_BASE=TRUE = % SMC_TDI 5079 10K 1’\/\/\/2 5% 17 T6W NVF- LF 402
%g = To_SNC_GPU VSENSE — SMC GPU VSENSE o o TR S080 10K 1 V\V\Vs s TewwTEanr
2 s0s SMC BIL_BUTTON L o081 10K 1 2 O% 8
w > SMC_GEX_THROTTLE L = SMCIG THROTTLE L o T VEBC A 12“):7 470K 1/, s T Tew T v b
o 03 10K 5 i
“ e ——=SM: SMB INE * % gﬁ I@N>T< I(_)\/ERTENP L :5.): 10K 1\/\/\'2 S T T6W M- TF 402
B p— MOP_WAKE_REOQ L SMC G3H POAERON L w2 SMC_G3H POMERCN L 2098 100K 2 A
. — -
b __WF'BKSFTRU:—E, = 39 40 .
R5096 w7 _=PP3V3_S0_SMC
» m_SMC MCP_SAFE MODE 1,1, 2 MCP_SPKR oD R5089
. . 5% s _SMC PA5 10K 1 2
System (Sl eep) LED Circuit M ’ M e
» =PP5V. YSLED SMC Pul | - downs
; 1
R5031* 1R5030 Un Used Pl ns a0 j: g% ,ESAS‘IFFETIQ II;N ?ggzg 1000KK 1'\/\/\/? 50% 17 T6W VF-TF 402
512%% %9"15 o m—SMC FAN 1 CTL — TP _SMC FAN 1_CTL » SMC_CASE_OPEN 0086 10K 1 2 >% ITISWW-TFA0Z T
Wb et TP _SMC_FAN 1_TACH "SMGFAN 1 TACH 0o PMSLP S4 L 5090 100K 1 \pA2 o7 -
22 272 MAKE_BASE=TRUE = o > 5% 17 T6W NVF- LF 402
SIS LED ILIM » mD—SMC_FAN 2_CTL — NC SMC FAN 2 CTL =
SYS LED L VDIV . FAN 2 _TACH — C FAN 2_TACH _ s
 mp—SMC_FAN 3_CTL — NC SMC_FAN 3_CTL
R5032* — "SVE FAN -
v . s . NG SMC EAN 3 TACH  — SMC FAN 3 TACH o -
16
A M:ab}zévz L 8 £ %%Egow > SMC_RSTGATE L — TP _SNC RSTGATE L
- SaT- 563 WARE_BASES SYNC, WASTERST27 M5 SYNC. DATE=00/ 02/ 2000
SYS LED L s e
o @ » mp—SMC_P20 = JB_SME P20 SMC Support
. SMC_P24 — TP SNC P24 TN
s o c » I — R BASESTHOE Appl e 1 nc 051- 8563
5 SMC P41 — TP SMC P41 p . o
1 5 3 m — WAKE_BASE=TRUE ] A 1l
» m—SMC_PB3 = [o g hes NOTI CE OF PROPRI ETARY PROPERTY: 130
= s [T SMC PH3 = TP75W= ]PH3 THE | NECRIATI ON CONTAI NED HEREI N | S THE .
» r—SMS_SYS LED L SYS LED ANODE  rymmy 56 T FOSESER AGREES 16 THE FaLLom NG~
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CRI TI CAL
5100,
D 55909- 0374
, =PP3V3_S5_LPCPLUS a1 e
, _=PP5V_S0_LPCPLUS ~
o ol2 g | LPC CLK33M LPCPLUS (e s
15 30 19 gyLPC_AD<0> 0 01" _que | LPC AD<2> G 10 w0 7
75 50 10ggry LPC_AD<1> o—>1 0 0l° e | LPC AD<3> G o 7
7 8
e SPL_ALT_MOSI > ool o 1 SPIROMUSE MB o e e 5
B e s
- :% PM_CLKRUN L o 5[0 ot e e TLPC SERIRO PR
e e e L I
. o SC T P ETI D R Y 1 o
1030 - - w00
» mm—SMC TRST L ; zsgg 24 ; SMC RESET_L oD =0 40 58
= qm—SMC VDL - ool e SMoNM o =
40 39 37 [T SMC TX L - 27 00 28 - SMC RX_ L oo 37 % 40
29| § 5130 - LPCPLUS GPI O oo
33 M\ 34
N\
516S0573
SPI_ALT M SO. -
SPI_ALT_MOSI_ ., -
SPI_ALT CLK 4 -
SPI_ALT CS L 4+
LPCPLUS | LPCPLUS | LPCPLUS [LPCPLUS
'R5128 ['R5127 |'R5126 |'R5125
0 47 47 47
5% 5% 5% 5%
Mo Sihor  FHw i
402 402 402 402
R511510 R541720
SPI_CSO R L 1 2 SPI_CSO_L N > SPI_MB CS L
s & ¥ oD
R5111 M D¥ R5121 host
o > SPL_COLK R 1 2 256 SPL_CLK N 2 SPI_MB _CLK s s
151/§W 151/W
R5112 e R5122 M
SPI_MOSI_R 1 2 1« SPI_NOSI 1 2 SPI_M.B_MOSI
s D & &) oD *
1 1
B Vot R5123 Ml
=10 0 q@m—SPL_M SO 1%2 SPI_M.B M SO s s
i
40,
, =PP3V3_S0_DEBUGROM
EFI _DEBUG| | EFI _DEBUG
- = EFI _DEB
R5101'| |'R5103 C5101 :
g% %rs 0. 12L,8|E/ L 4 EFI _DEBUG
1 1 0T co
W Tt Y 2 U5101
DEBUGROM E2 3 ley MPAMOL-Ropal 5 =1 2G DEBUGROM SDA g
DEBUGROM E1 2 g
6 = JGROM
A NO STUFF NO STUFF 7 wcm TICALsai 6 =1 2C DEBUGROM SCL_qrm«= SYNC VAGTER=T27 M5 SYNC. DATE=08/ 277 2000
R5102'| |'R5104 — E0/ Noo| Ly ne T
0l S0 vss LPC+SPI Debug Connect or
13W 16 4
wiEs < o d} Appl e 1 nc 051- 8563 | D
S A 13.0
Wite: OxAC/ OXAE 1 NOTI CE OF PROPRI ETARY PROPERTY:
Read: OxAD OXAF = THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
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n 1] : n 1 H 1" 1" M
MCP89 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
, =PP3V3_S0_SMBUS MCP_0 ,=PP3V3_S0_SMBUS SMC 0_SO _ , =PP3V42_G3H _SMBUS SMC BSA
L
R5200'| ['R5201 " A" R5250! IR5251 R5280" IR5281
1K 1K 47K 4. 7K e 2.61K 261K Battery ar ger
U1400 5% 55 J2900 4900 o o' EMC1412- A US535 4900 ) T 1SL6259 - U7000
( MASTER) Mib}z@/ Mg;ﬂ@’ (Wite: OxAO Read: OxA1l) ( MASTER) M:hb}zé/ Mg.zdé’ (WRI TE: 0X98 READ: 0X99) ( MASTER) Mib}z@; ] BF | (wite: 0x12 Read: 0x13)
2 2 2 2
151012 SMBUS MCP O CLK — =12C SODIMVA SCL ., » SMB 0_SO_CLK —u SVBUS SVC 0 S0 saL | —_=12C MCPTHVENS SCL ., . SMB_BSA_CLK — SMBUS SMC BSA SCL — _=SMBUS_CHGR SCL w D
D “VARE_BASE=TRUE = = = WAKE_BASE=TRUE =
s 2 SVBUS. MOP0_DATA — =12C SODIMVA SDA ., . SMB_0_SO_DATA L aBs S 0 S0 soa ] — =12C MCPTHVBNS_SDA ., .» SMB_BSA_DATA — L SVBUS SIC_ BSA SDA _ =SMBUS CHGR SDA o,
=TRUE = ="FRKE BASE=TRUE = = WAKE_BASE= =
_ I| L I| - L I| L
Vref DACs SO D vj " B" . Batt er & BI L
L3300 SMC "A" SMBus Connecti ons 36950 % 26955
(Wite: 0x98 Read: 0x99) (Wite: OxA2 Read: OxA3) NOTE. SVC RMI bus rommi ns. povered and may be active in S3 state Battery (See Tabl e)
— — - Battery Manager - (Wite: Ox16 Read: 0x17) -
2 =1 2C_VREFDACS SCL — — =12C SODIMVB_SCL _ » , ZPP3V: A Bartory Leb oriver VLW tor oxae mead: oxa7) — =SMBUS BATT_SCL -
= =1 2C VREFDACS SDA — 1= =12C SODIMVB SDA 5 Battery Tenp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA s7
/ ' SMC RS270" ['R5271 Tr ac k(pad '
- 4900 % 505 J580 et
Mar gi n Contr ol M Key ( MASTER) 5}24’ z%gﬂé’ (Wite: 0x90 Read: 0x91) - N _
U3310 Us880
(Wite: 030 mead: 0x31) (Wite: ont® 4 oxra) LSBASS OK . smsscassa | ciscteansa . SMC " Managenent" SMBus Connecti ons
SMB_A_S3_DATA VAL NG A S3 SDA _ =12C TPAD SDA The bus formerly known as "Battery B
26 =1 2C _PCA9557D SCL = = =12C M KEY_SCL 56 3 :_ﬁﬁ{'EBKSI:ﬂRu: = 8 . =PP3V3_S5_SMBUS SMC MGMI
2 =1 2C_PCA9557D_SDA — — =12C M KEY_SDA s a| L q
' ' ALS SNC ro299) [rszo1
" J3401 U4900 - By %
EFl Debug Seri al LP8545 (BKklt) (Wite: 0x52 Read: O0x53) TER TR R AT
Us5101 9701 (MASTER) 40 2 2402
C (Wite: OXAC/ OXAE (Wite: 0x58 Read: O0x59) — 12C ALS SCL 2 " K _ C
Read: OXAD/ OXxAF SMB_MEME CLK = GBS OMC MOMI SCL
SR DM o — — =12C BKL_1_SCL o =—12C ALS SDA = -» SVB_MGVI_DATA — SNEUS SVC o Spa |
« =1 2C_DEBUGROM SDA — — =12C BKL_1_SDA - : 1
J L
HDD Margin Cirl.
w510
(Wite: 0x94 Read: 0x95)
— =12C HDD A SCL w
— =12C HDD A SDA w
L
MCP89 SMBus " 1" Connecti ons SMC "B" SMBus Connecti ons
B , =PP3V3_S0_SMBUS MCP_1 ,=PP3V3_S0_SMBUS SMC B SO B
NO STUFF NO STUFF
NMCP89 R6230") |'R5231 SMC rezeg) Roze1[ CPU Te
U1400 13% ?6"105W 4900 Sl'c EMC1413: US515
(Wite: O0x?? Read: 0x??) Nf: z'lé'zu: ( MASTER) Nf: ) SLF (Wite: 0x98 Read: 0x99)
s SNBUS NCP 1 CLK » SMB_ B SO_CLK —uz SVBUS SIC B S0 SO — =1 2C CPUTHVBENS SCL .
11 SVBUS MCP_1_DATA . SMB_B_SO_DATA SNBSS B S0 SoA —_ =12C CPUTHVBNS_SDA .,
SARE_BASES TRUE —"TRKE_BASE=TRUE =
a R5235! ['R5236 a :
MCP89 SMBus 1 is slave port to b %
access internal thermal diodes. Mié\é\; 2%;5}4’ —
NOTE:
R5280/ 81 WAS 2K ON K24, VALUE NEEDS TO BE CHECKED
A R5290/ 91 (VREF DAC, MARG N CONTROL) WAS 4. 7K ON K24, VALUE NEEDS TO BE CHECKED
SYNC VAGTER=127 M.E SYNC_DATE=08] 217 2009 A
e
K6 SNMBUS CC]\INECI | C]\IS
d} Appl e I nc.
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREIN | S THE
P Rl ETARY PROPERTY OF APPLE COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 52 OF 109
1l NOT TO REPRODUCE OR COPY I T
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CPU Vol tage Sense / Filter

.« PPVOCORE_SO_CPU )(“55§09 %5?99
1 2 CPUVSENSE I N A 03K SMC _CPU VSENSE oy 5o
PLACE_NEAR=L7400.2:5 MM 1/11“/gw
VE- UF 1 C5309
402 ——0. 22UF
—— 20%
2 6.3V
X5R
402
D GND_SMC_AVSS . 50 40 43 a4

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

.« PPVCORE_SO_MCP }(“55§59 35%359
L 2 MCPVSENSE IN A 53K SMC_MCP_VSENSE gy 0
PLACE_NEAR=R7525.2:5 MM 1/11“/gw
VE-DF 1C5359
02 _L ¢ 22UF
T 20%
2 6.3V
X5R
402
GND_SMC_AVSS ; 5 40 45 s

Pl ace RC close to SMC

PBUS Vol t age Sense Enable & Filter

B315
NTUD3169CZ
SOT- 963
N-CHANNEL | s PBUSVSENS EN_L
ROZR
o5 > =PBUSVSENS EN 2 G ’%1%;{\'}
Enabl es PBUS VSense N 402,
di vi der when hi gh. _,__ s PBUS G3H VSENSE
R5385"*
27. 4K
2 w 1/1%%%
7o PPBUS G3H -
PPE H . Vih,[ RTHEVENIN = 4573 Chns
B P- CHANNEL SMC_PBUS_VSENSE oo
RORR :
oS R2386') |1 c5385
116w C e —— 0. 22UF
02, WS T2 S
PBUSVSENS EN L_DI V 402, 402
GND_SMC_AVSS . 39 40 43 4
Pl ace RC close to SMC
A SYNC VASTER=12/ M.B SYNC_DATE=08/ 27/ 200

TTTLE

Vol t age Sensin
(s spple tnc. | 0518562 [
®

NOTI CE OF PROPRI ETARY PROPERTY: PR —

THE | NFORMATI ON CONTAI NED HEREI N | S THE

PROPR| ETARY PROPERTY OF APPLE COMPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG | T —
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 53 OF 109

Il NOT TO REPRODUCE OR CCPY I T e ———————

11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 43 O: 80

8 7

2

1
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8 7 6 5 4 3 2 1
MCP MEM VDD Current Sense / Filter MCP VCore Current Sense Filter
=PP3V3_S0_MCPDDRI SNS R5416
5400 , =PP3V3_SO_MCPCOREI SNS _ o MCPCORESO_I MON_ o 1% 3% . SMC_MCP_CORE 1 SENSE o, <
1
0. 1yF —— 1 1C5472 D
i 4 o 1 C5420 == 9,22UF
o o MCPDDRFET_KELVI N N sero-s NCPDDR SENSE AMP (Sense R "output™) H\51A422191 z %" R5415 GND_SNMC_AVSS ., 2 10 4 a
20 > MCPDDRFET _SENSE £ \VA s D =MCPCOREI SNS_N 5)In SC70 ouT |6 I\/CPCOQE | OUT 1 0 2 PLACENMENT_NOTEs:
g —MOPCORE! SNS P ali e el Gai n: 100x 1w Place close to SMC
R541(31 ’ (Sense R "input") (100v/V) Scal e: 10A / V 02 (For Rand Q
0 2 G\ Max VQut: 2. 48V .
Wil 1 Ro41y sense R is R7525. 1mChm =~ X NOTE: Do not stuff R5415 and
4922 M:lé\ﬁ Max Vdi ff = 24.8mVv R7593 at the sane tine!
MCPDDR_SENSE_E b5,
NO_STUFF 4
105}4U3;4 = o
401 o
E& %«2154NFV- YAE —IE 4%}2{
1 MCPDDR SENSE B |
=
3 w447
MCPDDR SENSE € 1% SMC_MCP_DDR_| SENSE
AN Z—¢-SMC MCP_DDR | SENSE gy «0
e
R5412* R pH _|c85435
118 PLACEMENT NOTEs: —— 20%;
%ﬁw - = 2 Xﬁé
255 Pl ace close to SMC | 4
(FOI’ R and C) Mzz 39 40 43 44 C

7

MCP/ CPU 1. 05V AND CPU VCor e Hi gh-Side Current

=PP3V3_S0_CPWVTTI SNS

Sense / Filter

CPU VCore Load Side Current

R5471

Sense / Filter

o mm L MP6_I MoN 15 AR o SMC CPU_I SENSE _gormy oo
=PPBl 1%
’ 16 _—
oL q 105417 Vot Ro4
c%)554§§ Ao v :g AUF PLACEMENT_NOTEs:
0'-,%% P%qg 402 35é'3:,]-8 Pl ace close to SMC
061371 ISNS CPUVTT N 5hin  SC70  aur |8 CPWTT_| QUT 1/\'AAIS_M@ 10 (For Rs and O
N Y GND_SMC_AVSS ., 50 40 43 a4
$ ~LLISNS PWTT P ahme g, rerl MZ&W 1 c542%(é
, _=PPBUS_S5_CPUREGS | SNS S PLACENENT _NOTEs: _; g"“é%
o Pl ace close to SMC 85
(For R and O L GND_SMC_AVSS :; 30 40 43 44
Battery (BMON) Current Sense, MJX & Filter DC-IN (AMON) Current Sense Filter
; =PP3v42 G3H BMON_| SNS R5481
. 453K
CHGR AMON 1 SMC _DCI N _| SENSE
BMON: ENG  BMON: ENG B N AVAZn S (2210
PLACEMENT_NOTE=Pl ace near sense resistor o 1C5418 C5459i 18w
- . —L g IuF 0. 1yF BMON: ENG gt |t 5487
pu— % —T— . pu— goéz
crargerLoa sige | 5403 g4 BT E PLACENENT_NoTEs T {0 —
. CHGR CSOR P 5|in 'S5 6 BMON | NA_OUT iler S0 sale SMC_BVON_ MUX_SEL o 5o Pl ace close to SMC
*° MD—= = ; 22 39 40 43 4s
BVON: ENG <™ | SL6259 Gai n 36X (For R and O L GND_SMC AVSS 3
mss@lewoww REF| L 2| g0 vods I NA213 Gain 50x
Battery side @D R5401
45. 3
3 MON_ AMUX_OUT
NOTE: Monitoring current from b B0 e = A 1%%”
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lﬁ'\gv 1 C5490
across R7008 BMON: PROD R5423 A s v
= R5g_31 100K PLACEMENT_NOTEs: T, g%g\" R
A o rm— CHGR_BVON 2 1 2%;?!’ Place close to SMC A
5% (For R and O L GND _SMC_AVSS :; 30 40 43 44 -
From char ger For engineering, stuff BVON ENG Mzgg}g\/ NG MASTERCT2 T VD SYNC_DATE=009/ 307 200
For production, stuff BMON_PROD (:“ i
PLACEMENT_NOTE=PI ace R5431 next to U5413 rr ent Sens' n "
L 051-8563 | D
Appl e I nc.
<) A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 54 OF 109
Il NOT TO REPRODUCE OR COPY I T
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CPU T-D ode Ther nal

,_=PP3V3_S0_CPUTHVENS R5515

Fi n- Stack Tenperature

CRI TI CAL

SOT732-3

BB 0B
2

7

Addr: 0x98(W)/0x99(Rd) “<>
2D

2 _PP3V3 SO _CPUTHVBNS R

1 47
A eeae: = e

Sensor

ity PLTREESHIS 28
= =9 1
al C5515
s @y CPU_THERMD P . . gggw R551061 1R05517
10K 10K
C55211 Us515 118w Tiew
CPU Ther mal Di ode 0. 0022% '3:7,:: EMGI413 = Mack, [ ]
TRy 2 2| pp1 THERM / ADDR|_” CPUTHVENS THERM L
7 s @y CPU_THERMD N 3o R T Rl 8 CPUTHVENS_ALERT L
CPUTHVSNS D2_P 4 | pP2/ DNB swoaTal @ =1 2C CPUTHVBNS SDA a2
C55201_L 5| oner os svoik |10 =1 2C CPUTHVBNS_SCL L, Addr:
1 (0] 0022%UHI; f— GND  THRM PAD
cgg‘ﬁz 6 11| PLACEMENT NOTE=Pl ace US515 near CPU
.. CPUTHVBNS D2 N Local sensor for CPU Proximty
PLACEMENT_NOTE=Pl ace @501 near Fin Stack =

MCP T-D ode Thernmal Sensor

=PP3V3_S0_MCPTHVBNS R5535

2 PP3V3 SO _MCPTHVBENS R

7 1@ MCP_THMDI ODE_P

JEESVLGTE0 28

Y
DTH=
5%
10) E;QE
Mia%w

MCP Ther mal Di ode 0.0022

79 10 qgry—MCP_THVDI ODE_ N

=12C MCPTHVSBNS SDA

=12C MCPTHVBNS_SCL

o R5536 R5537
1 g\/l 10K 10K
402 118w Tiew
U5535 Lt L
EMC1412- A =
MSOP
2|op oreron / Apor] 4 MCPTHVBNS_THERM L
3
oN AR+ |6 MCPTHVBNS ALERT L
7
=S PATA - CRI TI CAL
SMCLK
GND

1

PLACEMENT_NOTE=Pl ace U5535 near MCP

Local sensor for MCP Proximty

0x98(W )/ 0x99( Rd)

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 277 200

TTTLE

Ther ral Sensors

CB Appl e I nc.
®

051-8563 | D
A 13.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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- =PP5V_S0_FAN RT

- =PP3V3_S0_FAN RT

CRI TI CAL
J5601
R5660 * 78171- 0004
47K e s
K O
R5665 e
0 SMC_FAN O TACH 147K2 s FAN RT _TACH

R5661 1

402 o

s SMC_ FAN O CTL

s o'

5%

/1
Wit
402

"]

Q6660
SSMBK15FV
SOD- VESM HF

1
2
3|
4]

[eNeNeNe)

T3Te . EAN RT PWM

5

51880521

MOTOR CONTROL

SYNC _DATE=07/ 20/ 200!

%ﬂc VASTER=K24 _M.B
T
Fan

d} Appl e I nc.
®

TG NONEET )
051-8563 | D
A 13.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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F- - -~~~ -~~~ -~ -~ - - - - - - - -~ - - - - - - - = = - - - - - === === === |
' PSOC USB CONTROLLER . &N e GRET | RSE | VeE | o boar d
| | TNPT0? Vi [fouA |2 55 KaW[0 0255 V] 0 255E 6 W Keyboard Connect or
: USB | NTERFACES TO M.B [ 80UA 0.204 V| 16.32E-6 W
I - SPI HOST TO 22 | : :
| - TRACKPAD Pl CK BUTTONS | 3V3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v 36E-3 W
| - KEYBOARD SCANNER | VOUT |[60MA (MAX) [0.2 OHM |0.012 V| 0.72E-3 W i ar 7 =EE§$253(‘;3LP¢EAD NGy 22
| PSOC VDD 8MA (TYP) [1.5 OHM | 0.012 V 96E-6 W = ]
R5704 YPASS=U5701. 49:50: 11 mm | 39
| 1w - =PP3V3_S3 TPAD 7€ evpAsS=USTOL JBYEASS=UBTOL. 48- B6SE= 1 | 14MA ( MAX) 0.021 V 294E-6 W 29-8
D| 2 e PESVS S8 ESOC I 18V BOOSTER VIN AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, o \\5_KBDI1 24
I 3 R : s WS KBD2 27
WEpE  VALTAGESS. SV 1C5704 = C5705 C5706 ! >4 ©
! 402 100PF L I o \\5_KBD3 o
! 2% T, % 27“ 2% | s W5 _KBD4 =D
| o=l 2 X7R- CERM —IZ é‘gg | w6 W5 _KBD5 24 o
s \\5_KBD6 23
: J_ ! oo W5 KBD7 23 g
I
. - Py | iy 13
| . PLOKB L VE_KBD22 .+ 4 | . W& KBDILO T DY
| . BUTTON DI SABLE W5 _KBD21 ., | R5714 . VEKEDLL o
| o Z2_HOST | NTN W5_KBD20 . 0 S KBDL2 o
| » WS LEFT_SHI FT_KEY WS_KBD19 ., ! ~ W5 KBDI5_C 1 2 We KBS 0
| » WS LEFT_OPTI ON KEY e W5_KBD18 ., I Bt 7 A KBDIA 158
| M- LF e
o5 < W5_KBD15_CAP 14
: HHHHEEEHEEEEEE : < \\5_KBD16_NUM fEBY
DNEOONNDOITNO O S w6 WS _KBD17 12
! Nlmlololololg § ololololmlt\lI | R517|g'5 s W5 _KBD18 12
| + WS _CONTROL_KEY 1p2 3000000 ooacooa p2_2/42 W KBDI7 5 a7 | WE_KBDL6N 2 s _W5_KBD19 14 0
I we Z2_KEY ACT L apP2_1 CRI TI CAL P2_0[41 W5 KBDI6N ., | e W KBDRO q°
| NCx—3 P4_7 oM T P4_6[40 KBD15_C .- | Mo oo W5 KBD21 42
| TP P4 5 4p4 5 Us701 P4_4lze WS KBDIA .., 7 A KBD22 +0
¢ Z2_DEBUG3 4P4_3 CY8C24794 Pa_21% W6 KBDL3 .. : R5710 V& KBD23 42
I s
e Z2_RESET 9P4_1 u Pa_ofer W KBDLZ .., ! SMC ONGEE L o 14K W5 KBD ONCEF L 19
: 1o _PSOC_M SO 1p3”7 (SYM VER?) P3_6[%6 WS KBDL1 \A\Aﬁg ﬁggié o I o w 10
o BSQC ECS L 3P3_5 P3_44% ! e LEFT_SHI FT_KBED E
C| . o PSOC M 4P3_3 33752983 P3 2(3¢ WS KBDO .. | QAR Ve LEET oHT  £E5 EDY
| s _PSOC_SCLK 19p3”1 P3_0|33 W5 KBD8 . | 8 o B CONTROL_KBD T°
I we Z2_M SO Up5_7 P5_6[32 ve ggz | 5 o
we Z22_CS L 12p5 5 P5 4|31 6 a7 PLACEMENT_NOTE=NEAR 35713 4 —
| 8 _ _ — 31
, o Z2_NOSI 13p5_3 P52ls0 V6 KBD2 .. | = Nex—=0O
wo Z2_SCLK 14 p5_0[22 Ki F-RT-SM
| . P5_1 ~o o 3 ~ooN Y © TH5RN3 | FF14- 30A- R11B- B- 3H
| FrrrdsaSihaars O ! J5713
EEHEEEEENEEEEE I CRI TI CAL
! = |
I TP_PSOC SCL W5_KBD4 | 518S0637
| TP_PSOC _SDA WE_KBD5 |
| TP_PSCC P1_3 = W5_KBD6 |
| TP_I SSP_SCLK_P1_1 TP_| SSP_SDATA_P1_0
| I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA : -
| R5701 2 KN .. | SMC Manual Reset & |sol ation
: o USB TPAD P 1’\/5\D/<\/2 o USE TPAD R P TP P7 7 | Left shift, option & control keys combined with power button cause SMC RESET# assertion.
| b’;ég‘é’ o-(212333_S3_1SCC) : Keys ANDed with PSOC power to isolate when PSOC is not powered.
: R5702 1102 | C517U,Q3 1 G501 | ., =PP3V42_G3H TPAD
| 51 _USB TPAD N 1a%Ap 2 » USB TPAD R N T %, T8 —F i :
5% -
| Mjég\g 402 402 e0s | w4 s _=PP3V3_S3_ TPAD CRI Tl CAL 1 C5750
| BYPASS=U5701 gg g 5 | VDD _ 9'%1UF
PASS2UB701. 2
| b 2B AR Br01. 22:10: 11 | U5750 2 i(%\é-CERM
= 8 I SLGAAP006
s WB_LEFT SHI FT_KBD 2lina TN
TP
sl a2 b~ aur A 4 WS _LEFT SHIFT_KEY .,
TPAD Buttons D sabl e O
o W5 LEFT_OPTI ON KBD shne | M8 8 | W6 LEFT OPTION KEY .
PLACE THESE COMPONENTS CLOSE TO J5800 an R
THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B - = SMC TPAD RST L
%é%pﬁ - =
SSMEK15FV
THE TPAD BUTTONS W LL BE DI SABLE L SOD- VESM HE
WHEN THE LID IS CLOSED
LID OPEN => SMC_LID LC ~ 3. 42V
e LID CLOSE => SMC LID LC < 0.50V CRITI CAL = 1 C5755
1
. — i)g.zﬂ:LUF
Us755 ? iy o=
SLAAPO15V
2linar TN R5720
TP
3N A2 Lr\ouLA* 4 SMC_TPAD_RST L0,
TP
%
CCI n—Rc 1/16W
A e B KED Bl CONTRO w2 SYNC VAGTER=127 M.E SYNC_DATE=08] 157 2009
6|IN Bl ‘_JCUTBB WS KEY e myn= - -
o T VELLSPRI NG 1
an B T
o o d} Appl e I nc. 051 8563
<) A 13.0
1 NOTI CE OF PROPRI ETARY PROPERTY:
= THE | NFORMATI ON CONTAI NED }-EREI N IS THE
P 'Rl ETARY PROPERTY OF APPL| COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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BOOSTER DESI GN CONSI DERATI ON:
- POAER CONSUMPTI ON
- DROOP LI NE REGULATI ON
- RIPPLE TO MEET ERS
- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TIME LESS THAN 2MB
- R5812, R5813, C5818 MODI FI ED
T . | PD FI ex Connect or
L5801 D5802
3. 3UH- 870MA X R5§06 ppP18V5_S3 CRI TI CAL
PP5V_S3 P18V5S3 1YY Y L2 P18V5S3 SW 1 2 PP18V5_S3 R 1 NECRW DiH0! J5800
=ppsv_s3_TPaD  R5805 VLF30L0AT- SM HF - 3 = 3 5% RIS SY = 55560- 0228
: = 5 VOLTAGESSY SW TCH NODE=TRUE BO520WBXG VOLTAGE=T8. 5V yew « 7 =PP3V3_S3 TPAD M ST- SM PP18V5_S3 o a5
2 1 PP5V_S3 P18V583 VI N 1R5812 402 N N
1w P heEk W BH gl LI we Z2_CS L 93T 72 KEY ACT L ..
o N T £ Piow 22 DEBUGS DI Z2_ RESET
VIN a2 MR v s Z2_NOSI s[5 o7 PSOCF CS L s
C5819 ¢ o _Z2_M SO 10 9 PI CKB L
1 Tlﬁjg681%§5 FBlL4 P18V5S3_FB 15%"’: — e Z2 SCLK 12 gg 11 PSOC M SO o
N w o _Z2_BOOST EN 14 13 PSOC_MOSI
NCx2{Do CTRL| S Z2 BOOST EN ¢ 4 'R5813 60SF 2 72 T I NTN 6] 2 O s P! K
ORI T1 CAL ek e HOS 006 SOC_SCL
5816+ 1 C5817 s 1 1% okl o ol =12C TPAD SDA ..
0. TUF - L 22UF R5811 riew e Z2 CLKIN 20 o =1 2C_TPAD SCL .,
T T, 1 TR @ 9 100K 2402 2] 2 Tz
C X7R CERM BR PAD % 1isw O O
o ~ © 2402
516S0689 L
Keyboard Backlight Driver & Detection
, _=PP5V_S0_KBDLED CRI TI CAL
Keyboar d Backl i ght Connect or
B BYPASS=U5850. 1: 2: 2 MM L5850
10UH 0. 58A- 0. 350HM CRI Tl CAL
, _=PP3V3_S0_TPAD ) 2 KBDLED SW JKSBBI?]I__S
KB BL 1098AS- SM BIEEY: 25 FF18- 4A° RI1AD- B- 3H
R5853" CES'SO 1 . TCH = F- RT- SM
470K 11%5 L N « SMC KDBLED PRESENT L il | J5815 pin 1 is grounded
k&igg” LoV, 2[ 5| on keyboard backlight flex
2 402-1 ml TI (:AL 3 o
@ SMC_SYS KBDLED | 6lcTR LED) | [1Ds
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_ L
tristate and read SMC_SYS_KBDLED: A lLJ%%gl 1850691
If LOW keyboard backlight present %’:’iﬁgv DFN 5
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL fl ex connected. R5852! THRML
10K GND AD
1/ 18% o ~
- LF
402,
(SMC_KBDI ED PRESENT 1)
A SYNC NASTER=T27 ML.EB SYNC_DATE=087 03/ 2009

L

VELLSPRI NG 2

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG

I NC.

TG NN )
051- 8563 | D
A 13.0

. o NT S DOCUMENT CONF NCE
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; _=PP3V3 S3 SMB

Anal og SMS

<
3

RES CRI Tl CAL

1
R5921 pul I's up SMB_PVRDN R5921 C5926 * 1 05922
i 10K 100F —— —— 0. 1UF
to turn off SMS when pin ) 2006 —— —1— 109
is not being driven by SMC MF-LF xon 2 2 e
402 2 603 402
1|Fs
3 SMB_ONOFF L — SMB_PWRDN s |pp
m—= T VAKEBASESTRUE SMB_SELFTEST 2 |sT
15 |RES
NCx—H
1
R5922
10K NCx—NC
6
Thew NCx— Ne
i NCx-2-{NC

402

VDD

U5920

AP344ALH
LA

VOUT.

vour

VOUT.

NG
NG
NG

HE&X NC

Desired orientation when
pl aced on board top-side:

+Y

Front of system

+Z (up)|
0 V

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC _DATE=07/ 20/ 200!

ISYNC MASTER=T27 M.B
TTILE

Sudden Mbti on Sensor

( SMVB)

TrRTNG NOVEEr T
d} Appl e | nc. 051-8563 | D
<) A. 13.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PR —
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, =PP3V3_S5_ROM

SPI : 31MHZ&SPI : 62MHZ SPI : 41MHZ&SPI : 62MHZ
R6150*| |'R6101 C6100 o| CRITI CAL ‘R6151
C 10K 3. 3K 0. 1UF —— 10K
17180 ew CTR0w—T— ew
MF-LE ME-LF o 2 u6100 ME-LF
402, 5402 0D 32MBI T 402
sop
N nni» SPI_MB CLK SlscLk Sl /sl oo|s o SPI_M.B_MXSI Yani RINH
M25L3205DMRI - 12G
oM T
_— SPI_MB CS L 1 e
et SPL WP L o/ ace sa'sialf2 SPL_MB M SO omy i 75
o D> SPI ROV USE_M.B M
SPI : 25MHZ&SPI : 41MHZ D SPI : 25MHZ&SPI : 31MHZ
NOTE: | f D* is asserted RGll'%ZKl ¥ 11R(§K153
ROM wi I | ignore SPI cycles. 5% 5%
1/16W 1/16W
M- LF M- LF
402, 2402

MCP89 SPI Frequency Sel ect

! |
" Fr equency] SPI_MOSI |SPI_CLK |
| 25.0 M 0 0 |
B | 31.2 Mz 0 1 |
| 41.7 Mz 1 0 |
| 62.5 M 1 1 |
! |

NOTE: 42 & 62 MHz use FAST_READ conmand.

SYNC MASTER=T27 M.B SYNC DATE=10/ 21/ 200
SPI ROM
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APPLE P/ N 35352355
L6201 UB201 CONSUVES ?MA MAX. FROM 1.5V RAIL
FERR- 220- OHM ~PP5V_S3_AUDI O eiss s
7 E =PP1V8R1V5 SO0 AUDI O 1 2 a a PP1VBRIV5 SO _AUDI O DI G
0402 M NKEGCW DTHo. 5
hecc =PP3V3RLV5_SO_AUDI O
C6210 |+ [+ 211 YO ’
D 4. 7UF 0. 1UF
2% 5 S i . PP4V5_AUDI O ANALOG ame =
R 1 i
05 05
= C6219 |,
= 10UF —— 6218 * ' 06217
o 2 0. 1UF 10UF
ss 53 51 GND_AUDI O HP AMP TANT- POLY e — 10t
PP4VS_AUDI O ANALOG R oL o Y LR R 2 2 3 pay GND AUDI O HP_AMP
e D c6221 |+ i ©6220 a02 2012 0P oL s 8
TOUF 10UF D VA _REF VA_HP VA AUDI 5152 55 56
20% 20% BI AS DAC a_|VBI AS_DAC
'R6210 e 2 2 5ion - AUD HP PORT L
2 67K 5051 6031 CS4206 EP 4 |VHP FILT+ :g(:),JTJR 38 M NLINE W DTH=0 30MV M N_NECK_\W DTH=Q 20MV D P = oD 53
OUT_R|_40 M NLUNE W OTHEQ 300 M N_NECK_W DTHEQ 2000 ORT
Thew cRTeA CS4206 FN a1 v FILT- U201 - oD =
) ol CS4206ACNZC  HPREF|_as MONLLNE_WDTHEQ 300 M N_NECK_W DTH=0_20Mv AUD HP PORT REF amss
N
GPl Q0 = ANALOG SW CONTROL 55 AUD GPIO O GPl C0/ DM C_SDA1 LI NEOUT_L1+| a! TP AUD LOL P L NC
GPIOL = HP AMP CONTROL 53 AUD GPIO 1 12_{GPI OL/ DM C SPAZ, LI NEQUT_L1-| 34 TP AUD LOL N L NC
NC TP_AUD GPIO 2 1 ePIce T LI NEQUT Ri+| e A2 LOLER {00 ** R SPKR AWP. SIG SOURCE
GPI B = SPKR AVP SHDN CONTROL =1 (@ AUD GPIO 3 15 |ePics LI NEQUT_R1-| 3 AUD LOL N R oD s '
AUD SENSE A 13 |SENSE A LI NEQUT_L2+| a1 AUD L2 P L sa
o (DAL SENS: . - o e e
CS4206_FLYP LI NEQUT _L2- | 30 AD L2 N L o LFT. SPKR AWP. SIG SQU
56 55 51 7 [TEy-=PPSVE SO AUDI O o s lFLyp t: EEOULE" Z 2$ ti Z E {OD > gr. SPKR AWP. SIG  SOURCE
4 |FLYC - o -
106226 a2 |FLYN
RITICAL
0. 1F M CBI AS|_16 AUD_CODEC M CBI AS oD
2 e VL_HD
05 |
VCOM_28_CS4206_VCOM
= 1 VLIF
LINEIN L+ 21 AU LI P L am
e HDA BI T CLK s |BI TCLK LI NEIN G AUD LI REF am
75 18 [T HDA SYNC LI NEI N_R+|_2 AUD LI PR am =
R6211 | 10 |SYNC
22
HDA_SDI NO L 2___AUD SDI_R & |spi M CIN L+| 18 AUD MC INP L 56
75 18 (0T} || <
e SDO MCNL-[ 2 AUD M C NN L . EXT M C CODEC | NPUT
Mok | 11 JRESET* M CIN R0 AD MC WP R <MW * g MC CODEC | NPUT
7 18 [T HDA SDOUT | MCIN_R|_20 AUD MC INN R am s
7 10 [ry—HDA RST L
NC _TP_AUD SPDIE_IN 42 |SPDIF IN
- ADC] CS4206 VREF_ADC
AUD SPDI F_OUT CHI P s |SPDIF_ouT VREF+_ 2 Ne
R6212
% (—AUD SPDIE_QuT :/\/3\9/\/2 DM C SCL|_4 TP_AUD_DM C CLK NC
1 Tow
Vios" DGND THRM PAD_AGND
1 q d
ks
i 6224 1|, .|* c8225 nesTURE
= 1UF —— ——10UF A
v 2 v R6213
T TANT- PaLY 100K
0603- SM 2012-LLP g 5%
Tiew
V- OF
, 402
s6 55 52 51 GND_AUDI O CODEC M NRECK-W BTIEQ 204
VOLTAGE-OV
L6200 M N_LI NE_W DTH=0. 15MVI M N_LINE_W DTH=0. 15MV _
FERR 220-OHM M NREGKW BIFE0. Lone u6200 M NCREGKW DTHE0. Lone DI FF FSI NPUT= 2. 45VRVB
A VO TAGLSY, Ypari7as VaLTAGE=. 5V SE FSINPUT= 1. 22VRVB
55 53 51 7 =PP5V_S3 AUDI O 1 2 4V5 REG I N SIIN SN ouT 1 PP4V5_ AUDI O ANALOG 6 51 _
= S R A = 33/ g SSJTSQPHU;L_JTlDi I:ili\—/R’:SGﬂVRNB
R6200 4V5_REG EN 4 |EN NR/ FB|3_4V5 NR - &
_ 2. 21K DAC2/ 3 FSOUTPUTSE= 1. 34VRMS
56 59 51 7 [T)—=PP3V3 SO AUDIO s
1% G\D F—
116w
M LF 1 C6200 2 6202 1 1 C6203
— 1 C6201 0. 10F - T 1F
1oV — 1uF o0 —— 1oV
: 3\%; XW6200 frd XTR :Ijg:\a 2 : 3\%;
2 .
22 e w02
Dy G\D_AUDI O CODEC 5152 55 56
NOSTUFF
RG%Ol fSane wnSTER-ADO SYNC_DATE=08/ 31/ 200
' > mia
e AUDI O CODEC/ REGULATOR
Ve LF
402 1_ D
XW6201 Appl e I nc. 051- 8563
- SM
D M NCRECW DTHED S G\D AUDI O HP_AVP 5159 55 i) A. 13.0
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I NPUT VOLTAGE DI VI DER

LI NE
CODEC RIN = 20K OHMVB
NET RIN = 10. 36K OHVS (| NCLUDI NG PULL- DOANNS AT ANALOG SW TCH COM PI NS)
FCHP = 3.6 HZ
FCLP = 43KHZ
VIN = 2VRM5, CODEC VIN = 1.14 VRMS
CRI Tl CAL
R6301 P3G
o AUD LI L , 7. 81K AUD LI L DIV 1|2 AUD LI P L "
- - : 1/110/é’w - :VVVB:FFE HM %Iglzﬂ M N:HE@E:W EE ;W
Ky e o C
NOST!
106303 |'R6302
—L 820PF 21.5K
— 82
> 47, gy
402 2402 CRI Tl CAL
C6302
2. 2UF
1|2
1T
20%
)GRJZOCVERM
402
= > AUD_LI_GND M RERENR-VY BFHE: ThM ) AE{D Ll _REE gy
15‘)3300
TPow CRI Tl CAL
zﬁfé'z” C6312
2. 20F
1|2
1
GND_AUDI O CODEC 20%
56 55 51 [Ty~ AU O CODEC |
e
—L 820PF
S a8 R6312 B
R 21. 8K
1/hew
MF-LF
2402
CRI Tl CAL
R6311 P35
- AUD LI R 10 B8/K  AUD LI R DIV e AUD LI PR "
= - : 1/110/é’w = - : zlol% 8 H,IEE:WB EZ ;W
At i
e
AUDI O LI NE | NPUT FI LTER
PR TOTEE e |
d} Appl e I nc. 051-8563 | D
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ZOBEL

8

NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

5351EAUDHPPR L

NC _AUD HP ZOBEL L

R6500
39
s
116w
freats
w2,
55 53 51 [T)-GND AUDI O HP ANP

R6510

39

s

11ew

e

0z,

NC _AUD HP ZOBEL R
CRITICAL

C6510 *
0. 1UF ——
10w ——

aar e 2

02
53 51 [T)-AUD HP_PORT R

FOR PROTQ2, STUFF R6521 AND NO STUFF R6520 AND R6522 UNTI L
RE- TASKABLE | O SW SUPPORT AVAI LABLE (FORCES | O | NTO QUTPUT MODE) .

HP/ LO AMP
L6520 M N_LI NE_W DTH=0. 3MM /LO
FERR. 120- OHM 1. 5A M N_NECK_W DTH=0. 2MM APN. 353S1637
=PP5V_S3_AUDI O m AUD_PP5V_F
55 51 7 1 2
0402-LF
6520 [+ 0B521 | o
0.1UF —— 10UF R6521
10% — 20% 0
, 1oV , v %
o cERM ey 1/ 16w M N_NECK_W DTH=0. 15MV
VE-LF
, 402 M N_LI NE_W DTH=0. 2MM AUD LO AVP QUTL e
o ==
\7[,0 M N_NECK_W DTH=0. 15MV
AUD_ LG AVP_I NL_M cuonL M N_LI NE_W DTH=0. 2MM UD LO AMP OUTR oD =
53 6 |1 NL U6500 ouTL| 1L
AUD LO AVP_INR M s |l QUTR| .10
= R MAX9724A R MAX9724_C1P
R6520 T CRITI CAL
1
51EALDG3I01 TANA 2 AUD GPIO1 R 5~ SHDN* C1P 1 C6524
o CINLS 1UF A
0% R6
ik 209 8 8 g 2 Sen 923
402 IQ % % %’ g} MAX9724_C1N xR 20./“21K
=1 & » & ’%{: isw
. £ I G .
R6522 2402 1
100K R6524
9% _ .
5 MAX9724_SVSS 2. 21K
1/16W P 1%
M- LF 1/16W
2 402 ORITICAL CRI Tl CAL %-ZLF
+ 06523 2
6522 TUF
—1uF 0%
0% , 1oV
0V X5R
GND_AUDI O_HP_AMP R 202
55 53 51 0. .
MAX9724 GAI N/ FI LTER COVPONENTS
AV_PB = -1V/V, FC LPF = 35.2KHZ
ORITICAL
6530
330PF
12
I
59
50V
oG
402
R6531
13. 7K
i 2
1%
116w
VE-LF
402
R6530 AUD_LO_ANP_| NL_M
AUD_HP_PORT_L. 13. 7K AUD_LO_AMP_OUTL
53 51 [T 1 2 53 {o0D 53 55
1%
1716w
VE-LF
402
R6532 AUD_LO AMP_I NR_M
AUD_HP_PORT_R 13. 7K AUD_LO_AMP_QUTR
53 51 [T 1 2 53 {o0D 53 55
1%
116w
VE-LF
402 R6533
13. 7K
i
1%
116w
VE- LR
402
ORITICAL
6531
330PF
12

ISYNC MASTER=AUDI O
TTILE

SYNC _DATE=07/17/ 200!

AUDI O HEADPHONE FI LTER
BrRTRG, NOVEET
d} Appl e I nc. 051- 8563
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SATELLI TE & SUB TWEETER AMPLI FI ER

APN: 35352524

SATELLI TE 169 HZ < FC < 282 Hz
suB 80 HZ < FC < 132 Hz
GAI N 6DB
ALIAS OF PPSVLT_S3, M N_LI NE_W DTH=0. 60MM M N_NECK_W DTH=0, 20MVI
sa 7 =PP5V_S3 AUDI O AVP .
C6607 * e -
Ry p— 4 o .|t ce601 M N_LI NE_W DTH=0. 30 nm
om 2 _ gZ%UF M N_NECK_W DTH=0. 20 MV
L6610 RTeA 402 VDD PVDD 2 53v SPKRAVP_R P_OUT o ss
FERR- 1000- OHM C6610 U6610 oL
0. 0027UF SSMe315 M N_LI NE_W DTH=0. 30 nm
s MD—AR L@ NR 1 Y L2 spkrave INR N 1|2 SSMe315 R N cl [N WCSP oy 3 M N_NECK_W DTH=0. 20 MV
0402 R TICAL 11 SSMR315_R P AL || A3 SPKRAMP_R_N_QUT 655
L6611 6611 o crTicA T
FERR 1000- OHM G €2 sp*
0. 0027UF 402
s DAL L® PR 1 Y Y > SPKRANP LNR P 1|2 G\D
0402 11 «
10% 2|8
Sov )
CERM R6611
C 02 R6610 100K
5%
0 Tiew
o AR CPIO3 L N 2 o'
116w
VE-LF
54 SPKRAMP_SHDN 0z ' .
ALI AS OF PPSVLT_S3, M N_LI NE_W DTH=0. 60MV M N_NECK_W DTH=0. 20MV =
sa 7 =PP5V_S3 AUDI O AVP .
RITICAL
1
| o ;_%0%93 M N_LI NE_W DTH=0. 30 mm
C6608 ! & & '—F 2o M N_NECK_W DTH=0. 20 MM
CRITICAL T — VDD PVDD ’ CASE- ALL SPKRAMP_SUB P_QUT o s
1oV
85200 o020 £ | w20
0. 022UF 402 SSM315 M N_LI NE_W DTH=0. 30 nm
s MD—ARLOL N R 1YY Y L2 spkrave INSUB N 1|2 SSMR315_SUB N clin WCSP oure| 3 M N_NECK_W DTH=0. 20 MV
0402 AR SSVP315 SUB P AL || Nt out_| A3 SPKRAVP_SUB N QUT o5
L6621 Zn 06621 cle
FERR- 1000- OHM 0402 0.022UF S
s MDA LOL P R £ 2 SPKRANP I NSUB P 12 G\D
0402 IAR alg
X7k
0402
s _SPKRANVP_SHDN

ALIAS OF PPSVLT_S3, M N_LINE_W DTH=0. 60Mv M N_NECK_W DTH=0. 20MV

54 7 ZPP5V_S3 AUDI O AVP

4o qumen M N_LI NE_W DTH=0. 30 mm
C6609 * v o .|* ©6605 M N_NECK_W DTH=0. 20 MV
CRITICAL L p— VDD PVDD i SPKRAMP L P_QUT .
L6630 06630 % U630 B
FERR- 1000- OHM 0. 0027UF 402 SSWP315 2012-LLP M N_LI NE_W DTH=0. 30 nm
s AR L N | 1 VY L= SPKRAMP | NI_N 1|2 SSMR315 L N cfin WCSP oure| 3 M N_NECK_W DTH=0. 20 MM
0402 IR p——— SSMP315 L P ALline o our a3 SPKRAVP L N _QUT o 55 =
L6631 Sy 6631 el
FERR- 1000- OHM 202 0. 0027UF SD*
s ID—AD L@ P L 1 Y 2 SPKRAMP_I NI _P 1] 2 GN\D
0402 | o
10% 2|8
sov
402
54 _SPKRANP_SHDN

ISYNC MASTER=AUDI O SYNC _DATE=07/ 17/ 2009

o AUDI 0: SPEAKER AMP
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7 6

5 4

AUDI O JACK:

LI/ LQ HP CONNECTOR, SPDI F TX

AUD SPDI F_QUT

T =t
L6701
FERR- 1000- OHM
Y Y Y L HSMCH  romy se
ss 517 _=PP3V3 SO AUDI O xr
L6702
FERR- 1000- OHM
Y Y Y L HS MC LO s
D @
XW6702
SM
1 52 AD HP PORT REF oy o1
APN: 514- 0671 CRITI CAL 200
J6700 AUD CONNJ1 M C L6703 M N_LI NE_W DTH=0. 4MVI ESM
SPDI F- TXRX- K24 M N_LINE W DTHED. 400 FERR 120- OHM 1. 5A M N_NECK_W DTH=0. 204 L g GRADORAR .
F-RT-TH M N_NECK_W DTH=0. 2MM AUD_CONN_GND
cRTICAL AUD CONNJ1 SLEEVE Y Y Y L VE701
e 0402- LF b AUD_LI _GND
DETECT . 5 AUD CONNJ1_SLEEVEDET —— L 52 — 52
SWTCH. 2 AUD CONNJ1 TI PDET L6704
V/ LEFTS 1 AUD CONNJ1 TIP FERR- 220- OHM (AD_conLaND)
RIGHT | 3 AUD CONNJ1 RI NG i m ) AUD_CONN_L “
G\D_ 4 0402 Aot
AUDI O CRI TI CAL
7
W\SZ A WINLL FERR- 220- OHM
B - vCC AUD_CONN_R
c- G2 El m\ 2 ao s
OPERATI NG VOLTAGE 3.3
PO RE700 AUD_J1_SLEEVEDET_R
1 C6700 10K ) J1 _
sHELL [ = ik oze705 I, L oze703 VYV B M C NE
11 — 10% %6
I ==Y 6. 8V- 100PF 6. 8V- 100PF it APN: 51850520 e
SHI ELD > 402 202 402 402 J6701
PINS criTIcAL 2 2 322%4 - : mmoL |, R6701 78171- 0003
Dz6701 - 100PE Dz6700 4.7 AUD_J1_TI PDET_R A
C 6. 8V- 100PF isu.zsv 00 6. 8V- 100PF % L ’\/5\//\/ 2 oD s¢ —0
= 402 402 %
/
. . 1 6701 il s66 _Bl_MCLO 10
B —— 100PF 402 565 _Bl_MC SH ELD 4o
sznm se6 _Bl_MC H EDS
402
GND _CHASSI S AUDI O JACK 5
VOLTAGE=0V _O
M NREGKW BTHEO 1 CHASSI S GND STI TCHES
XW6710
SM
1 % 2
XW5711
sM CRI TI CAL
L 5oz SPEAKER CONNECTOR 36702
78171- 0002
R6760 M RT-SM
AR 2 APN: 518S0519 —0
bés‘wfn? = s o [TE)-SPKRAVP L P QUT Y
402 515 (T)-SPKRAVP L N QUT 2lo
0
s 6 SPKRAVP_SUB P_OUT e
sa 51 7 ZPPSY_S3_AUDI O @f L
C6760
33PF
2 gg“\/ CRI TI CAL
B R6716 S5 J6703
1 . 78171- 0004
s AUD_LO_AMP_OUTL A QA 2 AUD_LO AVP_OUTL_SW TCH L ZlO APN: 35352803 EE M RT- SM
an ARA — = | NRSTY ;
59 , 10V M N_LI NE_W DTH=0. 2MM
116w R AUD CONN L 33PF O
Pt pris @ M N_NECK_W DTH=0. 15M ) CONN_ “ Y
2 e T £ 1o
Re717 U700 'R6712 s o [TR)-SPKRAVP_SUB N QUT 402 45
AUD_LO_AMP_OUTR O LA L OQUTR_SW TCH + 24K SPKRAMP R P_QUT 3
. LA, 2ADLO AVP_QUTR o [\ MPXLABBOEVEY | 5 = e D NO_STUFF 13
yiew ClInc2 Tt 1°C8762
VE- LR , 402 33PF
402 Ad Bl 5% 6
NOL cove 50V —()
R6718 Al |nce CRITI CAL 2 e
AUD_LI _L 0 AUD LI _L_SWTCH M N_LI NE_W DTH=0. 2MV =
2 D AN — 2lcs ENpB2 M N_NEGK_W DTH=0. 153 AUD_CONN_R = N&;g%)FF
N a s APN: 518S0521
1/ 16W SW TCH_CP A2 33PF 3
VE- LR NEG o
w0z , sov
CERM
402
Ao Ll R R60719 SR s s (IE)_SPKRAVP R N ouT :
- 20 sAAN AR U B STTCH Lo |, 7 R5713 s e o e ert e v o S G o v
6w ' Y — 24K
V- UF v, %
402 Y iiow
, 402
AUD_GPIO 0
51
A Ror2l SYNC_MASTER=AUDI O SYNC DATE=08/ 25/ 2009
100K ANALOG AUDI O | O SW TCH | RSV I
116w
jists AUDI O JACK
R6715 : T
55 _AUD_CONN_G\D AP 2 AUDSWTCH GD GPICD = 0 AND GPIOL = 1 --> HP PATH SELECTED Appl e I nc 051- 8563
5% M N EGCW DTHEO” 20 GPIC0D = 1 AND GPIOL = 0 --> LI PATH SELECTED uapen
ey e s S A 13.0
GND STUFFI NG OPTI ONS FOR CMOS SW TCH 402 R6714 o NOTI CE OF PROPRI ETARY PROPERTY:
== AN~ R6727 THE_| NEORMAT] ON_CONTAI NED HEREI N | S THE
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUMVE CONVERTER PIN COMPLEX MJTE CONTROL DET ASSI GNVENT PORT B LEFT(HEADSET M C)
HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A) GPIO_0 AND GPIO_1 0X09 (A) HP=80HZ, LP=8.82KHZ
LINE IN 0X05 (5) 0X05 (5) 0X0C (12) GPIOO AND GPIO 1 0X09 (A)AND Ul ELEVENT M KEY
SATELLI TES 0X04 (4) 0X04 (4) 0X0B (11) GPIO 3 N A L6880 M N_LI NE_W DTH=0. 10MV
FERR 1000- GHM M N_NECK_W DTH=0. 10MM
sus 0X03 (3) 0X03 (03) 0XO0A (10) P03 NA VOLTAGE=3. 3V
SPDI F QUT NA 0X08 (8] 0X10 (16; NA 0X0D (B 56 55 51 7 ZPP3V3 SO AUDIO * z RP3V3 SO S RX
® (1 ® o102 DRC M KEY
CODEC | NPUT S| GNAL PATHS NOSTUFF
RG8 o APN: 35352256
FUNCTI ON CONVERTER PI'N COMPLEX VREF DET ASS| GNVENT 10K 5880 .
BULT-INMC 0X06 (6) 0XO0D (13, B, RI GHT) M C_BI AS (80% NA 5% 1UF ®
1/ 16W Tow — M KE
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY MELF 1o0% A
2 CERM
402 uU6880
cD3275
PULLUPS ON MCP PAGE 527
42 [TRy—=L2C MKEY s 6 ISCL MCBIAY !t Hsmceias
2 (By—=12C M KEY SDA 5_[sbA DETECT|_2__HS swDeT
18 (OOT}—AWR12C INT L 7 Al NT* BYPASY 10 RX_BP.
AUD | PHS_SW TCH EN ° 8 _|ENABLE
PORT A DETECT ( HEADPHONES) PORT B DETECT(SPDI F DELEGATE) Rl e D THM
NOSTUFF <| o -
R6880 M KEY
1 (0T} AUD_SENSE A 100K B GND_AUDI O_CCDEC
s6 PP3V3 SO AUDIO F R6806 R6805 e 108 M KEY
a0z, 402 1 1
APN: 37650613 39. 2K 20. 0K R6882
I 3 3 2.2K
'R6801 1116w 1116w GND_AUDI O_CODEC 1 500
- - 56 55 52 51 1ew iew
300K AUD_OQUTJACK | NSERT L a02 a02 M K VELE VELE
] ZAuD PORTA DET L NC ZAuD PORTB DET L NC CRITI CAL 0% 2 2 4
1/ 16w M KEY
C6883
M- LF
2 402 0 10 R6884
Dfs Dls 2.2K
Q8801 | |24 Q8801 | |24 o @@L MC I L 1Ilz HS MC H_RC HS MC H am =
SSMBNISFEAPE SSMBNISFEAPE
R6802 sonses | KR sonses | K e 10% M KeY
257 B
6 55 [TE)y-ALIL TIPOET & N AUD 33 OET RE = = C5886 o R6883
s 2 0. 1UF 02 100K
5% 5%
P s AUD M C INN L 1|2
jriees 6801 S| S : S o Al wir
402 402
0. 1UF 10% 2
200 10v 257
2 Gemn a0z o 880
w02 g
56 55 52 51 GND AUDI O CODEC X6
y 56 55 52 51 GAND_AUDI O CCDEC :%z HS MC LO am s
R6803
220K
56 PP3V3 SO AUDIO F 1 2 AUD J1_SLEEVEDET | Qv
A 5%
R6804 e
220K 402 bls
‘5% Q6800 56 55 AUD J1 SLEEVEDET R
16w
- SSMBNLSFEAPE
oz o | KR PORT B RI GHT(BUILT-1N M Q)
56 55 [TR)-AUD JL SLEEVEDET R —
M R6850 R6851
' 06802 :[G7 ST L 0 2. 4K
0. 01UF 51 [TI)-AU OCDEC M CBI AS AN M@ BIAS FILT
0% 1%
T6v
L wir | osesr
56 55 52 51 GND AUDI O CODEC 402 2. 20F
20m
2 63y
Tt
402
56 55 52 51 GND_AUDI O OCDEC
CRITICAL
G0
0. 1UF - 1000- OHV
51-ALDMCINPR 1||7 BI_MCH F : ‘ 2 BI_MCH any LD
1
o 1ok on R6852 CRTICA
ADME R N T o853
ll iow = "N
10% WLE 402 CERM L6851
25V 2 402 FERR- 1000- CHM
X5R R6853
402 2. 4K BI_MCLOF . 2 BI_MC LO 6 55
56 55 52 51 GND AUDI O CODEC , { Y Y ™
M N_LI NE_W DTH=0. 10MV1 0402
M N_NEGK_W DTH=0. 1OV yiow
56 PP3V3 SO AUDIO F XWB851 w
VOLTAGE=3. 3V ™ 4021
EXTI 1 | FI CATI T 1 2 BI_MC SHELD
L6862 RACTI ON NOTI FI CATI ON CK e ams s
FERR- 1000- CHVI HP=80HZ
56 55 51 7 E =PP3V3_S0_AUDI O 1 2
0402 =
PLACE L6800/ 06800 CLOSE TO JACK TRANS. AREA 'R6864
1 220K
5%
1/ 16w
Lo M- LF N
w02 ceru 2 2402 R6865
100K
5%
1/ 16w
M- LF
, 402 1
Q6802 |0l R686
SSMBNL5FEAPE AUD_PERPH_DET_R 1 2 _AUD I P_PERI PHERAL DET.
somses | Kh o °
5%
1 16w
VE-LF
Q6802 '3 3 402
2|67 ST SSVBNL5FEAPE
R6860 SOT563 KH
15K TI PDET_FI LT [
56 55 AUD J1 TIPDET R 1 3 »
5% 24
116w s[67 sf;
WELF + C6860
—— 0. 1UF AUD_J1_TI PDET_I NV
ISYNC MASTER=AUDI O
e
56 55 52 51 GND_AUDI O CODEC

51 52 55 56
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MagSaf e DC Power

Jack

M N_NEGC
VOLTAGE=18. 5V

BYPASS=U6990. 6: 5: 2 MM

CRI TI CAL
J6900 oRITICAL
780:}2;(5)&73 F6905
6AMVP- 24V
o L 6 PP18VS DO N FUSE o 1 2 =PP18V5_ DO N_CONN 7
5 WAL Ve oL
O——] M A NEGK W OTH-0. 20mm
N Vo ThaeT6. b 1206-1
o '+ 06905 =PP3V42 G3H ONEVRE ;
O——] 0. 01UF
O8e ADAPTER sense . 20% + C6908
2 0. 1UF
. ‘ 360929 SMC BC ACOK VCC SQIEES o AFEAPE S A8 e oresrace e oy
. 0K 5 CEF
1 R6900 R o P 402
5 850656 100K NOSTUFF Ar;’:?ihﬁ/ 'cC 4
yiow = 5% v usoo1 =
NF-LF U6900 Bt
0z S
, RX9940 " SMC BC ACOK 8 39 40
39 Iy SYS_ONEW RE 4l NT
GND_NC =
o o
NC
1-Wre Over Vol tage Protection
" n
3. 425V "G3Hot " Supply
Supply needs to guarantee 3.31V delivered to SMC VRef generator
ot o cort cx s — Bl L CONNECTOR
HE wores 3 o or=Tre
06990 * \“; 5 3:3 6994 ' 51650523
o e — cRITICAL J6955
=, U6990 LSV L6995 CPB6312- 0101F
w05 LT3470A a0z 33UH =PP3V42_GBH REG 7 FosT-sm
(S P N — 4 Pava2GaH SW LYY Y L ()
BI AS| 2 COPHADLOFHE- SM Vout = 3.425V —
NCx NG e oorRe 250MA MAX OUTPUT “o o
FBLL <Ra 57 2(B) =SMBUS BATT SDA 00 3 71 —pP3vaz caH BATT Rejia:1
TEXSA N (Switcher linmt) 57 42 =SMBUS BATT. 6 00 5 6 SMC LID R . 1 2 __swcup 39 40 47
G\D 1 06995 R6995 TO SMC #.eSME BIL BUTTON L ol 5 ol eI
- > s 348K ol 5 ole i
sov 1/ 16W 12 1 N
2 o L oRITICAL NC_22L 5 o NC 6955
0z 2 J; 6999 6951t 0. 001UF
Pava2GaH FB — 220 6\ 15 0 1F —— , o
v A 2o P
<Rb: 2 xR 2
R6996 o o
200K
1%
110w
i £
0z, =
_ L
Vout = 1.25V * (1 + Ra / Rb) =
518- 0359
CRITICAL
) BATTERY CONNECTOR
BAT- K24
MRT-TH
P1| O+
P2| O+%
P3| o042
Pal o4 =SMBUS BATT SCL a2 57
Ps| oS 6 SYS DETECT L
P6 C 6 =SMBUS BATT_SDA > 42|57
P7| O 7 @t PPVBAT G CONN R CAL
P8 o2 D6950 .
R6950
RCLAMP2402B
P9| o> T C6950 * C6960 sC 75 10K
i 0.1 1UF o
SHLD_PI N| 022 W AN L
SHLD_PI N| oL oy ey - :
SHLD_PI N| 02
SHLD_PI N| o2 0 0
SYNC MASTER=K24 M._B SYNC _DATE=07/ 20/ 2009
L I'P!!g T
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This node is powered
. t hrough body di odes:
Reverse-Current Protection * DOIN through Q7080.
* PBUS through Q7085,
Charger TOP FETs and

Inrush Limter

FROM ADAPTER
; _=PPDCI N S5 CHGR

D L

Q;?% DPCRI Tl CAL e
PPDCI N G3H CR PBUS
SI g m M N_LI NE_W DTH=0 o
WETH-0. 4 mm
5V

Qo8>
S A TI CAL
PPDCI N G3H_| NRUSH

o o n MNLINEWDT!—PDG"T“
w I NREGk W DIED. &
b ERA= Y
:
R7085

D

©

1
CZ 01%? 470K O—

1A
row
G st <«
o
b 2

CHGR AGATE DI V.
VN LINS WDTH0. 3 mm
M N_NECK_W DTH=0. 3 mm

R7086"

ORI TI CAL Thew
MF-LF
D7005 2402
BATIO0H LM T
N R7005 M NCNECK_W DTH=0. 3 nm
20
3 CHGR DCIN D R 1/\/\/\/2 (CHGR DCI N) A 10 2
2 |> 17ow Vs\’/\/_l CRITI CAL
ACIN pin threshold is 3.2V, +/ - 50nV M- LF /anw CHGR CSI R P 3 [1
. : 7020 e 22 R7020
Di vider sets ACIN threshold at 13.55V 402 0. 5%
T
I nput inpedance of ~40K neets 30mA max | oad R7022 2GR CS RN - st
sparkitecture requirements 10
PP5V1 CHGR VDD R7001 4__PPDCI N G3H _CHGR
5%
Nk ey DTeg- 2 1,\‘}‘\}\/2 PP5V1 CHGR VDDP 1/ Tow mmwm&s&m CRI TI CAL CRI TI CAL
MNRESCW D \ TN LT RE W DTHED. 2 Ve LF VOLTAGE-TS 1 1 1 C7035 1 C7036 1 C7037
_ 5% M N_NECK_W DTH=0. 2 mm .| C7030 .|" C7031
65 7 _=PP3V42 G3H CHGR asw VOLTAGESS. 1V =L S5uF 250 —|—1uF —|—1uF 0. 001UF
) o5 C7001 * C7022 * 1 C7021 R R T T, i
1UF 0. 1UF ——= ——=0. 1UF 2 BV. AT 2 BV. ranT 2 er 2 er 2 bt
C 'R7010 C7002 10% 10% N 10% CASE- D2- SM CASE- D2- SM
30. 1K 1UF X o 58 b
Dhow VAN NO STUFF| 'R7002 R i T
- X5R 100K - Y =
WECLF 02 | GND_CHGR AGND 10 =
2 1w VDD VDDP i
) R7000 2902 12 [yHST  CRITICAL DOl N2 CHGR DOIN D ORITI CAL Max Current = 8A
R7011ﬁ a1 0 so[TRy—SMC RESET L i AAN 2 CHGR RST L 13SMB_RST_N 26 CHGR SGATE PLAGE NEAR=UT000. 25: 2m H Q7030
% = CHGR 11 SGATE -
116w ew @—_zmﬁ pos ng I 5‘1 U7000 AGATELL CHGR AGATE 1 C7025 4 == RIK03320PB- 01
st , ott D 4 'S" csip| 28| oHRCcsl P —— 0 220F — f = 400 kHz
= D RO V':RQ © csiN 27| cHGR CSI N 2 Y
CHGR CELL 6 |cELL S o LC7R16I3¢6L CRITI CAL TO SYSTEM
Float CELL for 1S @ BOOT| 25 CHGR BOOT F7040
CHGR ACIN 3 (AN v el 22 CHGR UGATE TorTRE 1 4. 7UH- 9. 5A SAVP- 24V
NO STUF \ 5 || pHASE| 23 CHGR_PHASE GATE_NGDE=TRUE o DT=TRE 1 2 2 =PPBUS_G3H B
R7013* CHGR VOOWP 7 |voove 3% Toerance T MNLNE WD o | HLP4040DZ- SM
1K LGATE[ 21 CHGR LGATE SW TCH_NODE=TRUE 1206
1% CHGR VNEG 8 |VNEG GATE_NGOE=TRUE D DT-TRUE DI DT=TRUE NO STUFE
el 'R7015 s CHGR CSO P 18 |csop BGATE[ 16 CHGR BGATE R7039*
022 g2 CHGR CSO N 17 |cson 20V pf 9 CHGR AVODN oD oo
A% 36V/V g 15 CHGR BMVON o « j,lg"v’;% PPVBAT G3H CHGR REG o
14 = -
'R7011 + C7050 o g CHOR ACK__ ooy « i (R e s m R TIoAL
9, 31K o) ['1 % 4 vaTAGES RE 1 C7045
e 2 Jen = o —— 0.001UF
St 102 o o 35352020 ORI TI CAL CHGR PHASE RC 0%
D N |_ Q7035 O DT=TRUE 2 X7R
202
4 S CRI Tl CAL
M i NO STUFF R7050 Q7055
H ' Cr039 0. 01 = SI 7137DP
—— 470PF =
B T kv %3 TQ' FROM BATTERY
2 Cerm 05121
XWZ 000 | 402 1 2 PPVBAT G3H CHGR R 12
sm 3 4 M N-RECKW BTHEO, 4 mm = PPVBAT_G3H CONN 657
1 582 (GND) VOLTAGE=T2. 6V J_ o M N_LTNE_WDTH=0. 6 mm
= MNNEGCWDTH=0. 4 mm
PLACE NEAR=U7000. 29: 1 - VOLTAGE
PLACE_NEAR=U7000. 22: 1 -4 O—
.
R7051 CHGR RP
(€26R CSO B} 22 NN\ R GORE
R7052 CHGR R N
(CHGR CSO M) 0 AANAI R CSORY
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATF)
1 C7042 C7011 * 1 C7000 C7005 * C7026 *
— g 0%3LF 0. 01UF F = —— 1 0. 22UF S 0. 001u= F—— * R7051 HAS 2. 20HM TO COVPENSATE UNVALANCED VOLTAGE
v v 10V 3 N 50V 2 DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2 X5R CERM 2 2 X5R X5R CERM -_— -_—
202 202 202-1 503 202
58 GND_CHGR AGND

MN LIRS WDTH-0. 2 mm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=0V

NC_VASTER=T27 M.B
TTILE

PBus Supply & Battery Char ger
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= * +
VOoUT (2 RA / RB) 2 VOUT = (2 * RC/ RD) + 2
<RA> <RB> <RD> <RC>
e e e e e e e e o oo oo R7267 R7268 R7269 R7270 e e e e e e e e e o oo oo
ROUTI NG NOTE: ' 203 :1Lﬂ;5 oK :1Lﬂ(/)K :1Lﬂ(/)K (150./49K 204 , ROUTI NG NOTE: ! -
1 Place XW203 by Pinl OF L7260. ! sm Mi—lﬁ‘é’ Mi—lﬁ‘é’ Mi—lﬁ‘é’ Mi—lﬁ‘é’ sMm 1 Place XWr204 by Pin 2 of L7220. !
50
GND_5V3V3S5_SGND
e e e e e ool
XWZ 205 , ROUTI NG NOTE: !
SM 1Pl ace XW205 by C7252. :
s =P5V3V3 REG EN 2 5 s - - - - s == -
C =PPVI N_S3_5VS3
s 7
"routing NoTE R7273 .
! \ XWr202 1 C727 100K
1 Place XWr202 by C7292. . sm Jgéj/': ://F]E‘é/
L2 5o 2 2% o :
603-1
s - =PPVI N_S3_5VS3 L,
svss_avass VRer =PPVI N_S5_3V3S5
CRI TI CAL C 270 7 °
1 C7282 1 1 C7281 19E ORI TI CAL
—L 0. 001UF 4—&13??27% —L TUF S 18V 1 C7241 .|t cr240 1 C7242
88 ’—_2\ 20% R 3P 1C7271 o o (6:0E3RM %Ulgf f— 39UF- 0. 027CHM gé%UUIUF
' & i, . b C7260 | ==, 22F y : B : : &,
B ——— 05k UF 2 1Y, g1 psEL L 505-1 . o
1 260/ 55 - dronseL R7220 7220 N T
= S| S424DN _| G |4 o CRI TI CAL 0% STyl W N LE E ek D1 0 =
PURPK 1212-8-5M P =VBSTL T 17200 R IAN 2R ':M»—|2 4 . KO384DPA
o~ SV S3 bRvM ZDRVHL o DRVHZ|MO aVBESTBRAT®® sl B L {&l CRI TI CAL
Moo L 4 r . e s PP P FREQ = 375 K
N N_LI NE_W DTH=0. 6 3 -
MAX CURRENT = 13. 3A L7p206pop PR mrm 1 v s o Moma1 X DRVL2| awessomn MOEVES N o L7220 W HZ
_ _ R , W orte 2 — 6 | | 1YY Y L2 MAX CURRENT = 9. 1A
B| PW FREQ = 300 KHZ CRI TI CAL ’ G5 Zvor " vep|l svsshver H '
=PP5V_S3_REG T ! ° sv.Ss vie AVFB1 VFB2|® 3vsss vre S2 4. %LLT;oCﬁL
—=5 ) =PP3V3_S5_REG
! CRI Tl CAL| - 5V _S3 ENTRI P YENTRI PL ENTRI P2|°%___3v3ss EntRIP ©®f <| » PCMC063T- SM m— 7
C7290 sl S Zoti | o P C7250
1 C7293 1 L 7291 - 4 | L7951 1
— g 001UF  —— JOUF o|” G729 K-12128 pop— A R7271 28 | R7272 - G725 —— J0UF 1 (67720?8':
g S R z0% 86. 6K N Y —— C7273 75K z0% S 8% i
L 85 e B Piow S Fow ? ray 88 2 m
DIA SM it GND_THRM PAD 2 ésg\, s BIA-SM 5
402 i 8 402
CRI TI CAL ? 603 ?
50 GND 5V3V3S5 SGND %z_l -l—
VOLTAGE=0V
M NCRECKW BTHEO, 5 M XWSM201
Qr221 PLACE_NBAR=U7200. 25: 1 MV
SSMBEN15FEAPE P5V3V3_PGOOD
SOT563 s
- - - - - - - - - - - - - - - - -
I NG NOTE: 1
, RV
o5 SPOVSS EN.L Q7221 | Place XW201 between Pin 15 and Pin 25 of U7200. :
SSMBEN15FEAPE oS-SS s s s s s s s s
- SOT563
A =P3V3S5_EN_L NC_VASTER=K24 M.B SYNC DATE=07/ 20/ 2009
65 TTTLE
L 5V/ 3. 3V SUPPLY
- DRAW
d} Appl e I nc 051 8563
SEPERATED MASTER PGOOD FCR BOTH 5V AND 3V3. ® A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY PROPERTY OF APPL| CO\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
NOTE: DONT SYNC THI S PAGE FROM T27 | TO MAINTAIN TH S DOCUVENT | N CONFI DENCE 72 OF 109
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 59 O: 80

8 14 6 5 4 3 2 1

WWW . AlISaler.Com




, =PPVI N_S3_DDRREG
CRI Tl CAL CRI Tl CAL
J* C7330 Jr Cr331 1 C7332 |1 C7333
——  39UF-0.0270HM ——  39UF-0.0270HM —— }o% ——Q;,001UF
2 i 2 \/ 25V 50V
T A% BYom e, %
—
. =Ppsv_s3 DORREG  R7305 = N
LAAA 2 PP5V_S3 DDRREG V5FI LT
M MOLRHVE& W BFFES: 7 .
Vios" R7310 5
, =PP3V3_S3_PDCI SENS maw CRI TI CAL
C7300: C7305: Va5, 330
R7380" 4Tk —  Uh— 4 3 ] EEAf s
100K 18V 5 8 5 PVRPK- 1212- 8- SM
X5R X5R V5I'N V5FI LT VLDA N
1718w 805 402-1
MF-LF
255, 1 6 loowe S VDDGSNS| 8 DDRREG_VDDQSNS CEI7TI CAL C
C o > =DDRVTT_EN 10 |s3 VTT Enabl e NODEL 4 . OUH 13%.3596|\/g-"\/| —PPDDR S3 REG
o5 =DDRREG EN 11 [s5 VDDQ VTTREF Enabl e s — 1 epay
[nnos vBsT| 22 _DDRREG VBST 1YY Y L2 Vout = 1,501V / 1.352V
< PORREG PCOCD 1apeoco vooe Pace . U7300 e Y CRI TI CAL 19A MAX OUTPUT
w+ _=PPVTT_S3_DDR BUE LomA max | oad TPS51116 21 LmRREGsziL?LVH .|t C7340 1 C7346
—PPVTT | 5 |VTTREF QPN DI DT=TRUE ——330UF ——= 0, 001UF |f = 400 kHz
;= SO_DDR_LDO ~ S0% Tgoe
Vout = VDDQSNS/ 2 i - SYM (2 CF 2) teo  DDRREG LL 2 gy 2 PV
Vout = VTTREF BRI TRE Q7335 CASE- B2- SM 402
XV\FS'\%GO DRVL| 19 DI?FRRE _DRVL g\!\gf%g?aN CRI Tl CAL C7345 PLACE_NEAR=L7330.2: 1 MV
DDR - C73411*|., L 2
PEACE%NEZAR—C?3GORE? \n/mTTSNS o Cse REG CS CRITI CAL 3302%’50:: 10%%__ XW345
- | = L1 7 Inoo 278V 5 6.3V , sM
TAG| |Bae NSorsa o porEEG £8 el il
2290:/“__ - goz%up VITGND  THRM PAD GND PGAD CS GAD PLACE_NEAR=Q7335.1:1 nm e
ndigf 2 [ feieem . g E XW7 335 =
o o DDRREG_CSGND 1 % 2
pEE= Tz ‘Rr320 |1c7320
= 1% ——0. 001UF
1/ 16W i
0C3333EL)J0 E PLACE_NEAR=U7300.3:1 mmg 1 S 2 { PLACE_NEAR=U7300.25:1 mm (DDRREG _ER) <Ra> LVDDR3: YES
' %8:7“;_ £ Vout = 0. 75V * (1 + Ra / Req) LVDDR3: YES LVDDR3: YES
X5R 1 1
02 =0: = R7322 R7321
X SEL_1V5=0: Req Rb <Rc>! 75K 18. 7K
SEL_1V5=1: Req = Rb || Rc iew 118w <Rb>
B 5 W, B
— RREEReR
ez m LVDDR3: YES DDRREG P1V5_L|
322
SSI\%ZlSFV bl
soD- VESM HE |
K
H
1[c7 st
( GND_DDRREG_SGN\D)
Use LVDDR3 for 1.5V/1.35V support or LVDDR3_NOT for fixed 1.5V operation. =
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
11430331 1 |[RES, 15K, 1% 1/ 16W M- LF, 0402 R7321 LVDDR3: NO
A SYNC VASTER=T27_M.B SYNC_DATE=08/ 06/ 2009 A
min
1.5Vv/ 1. 35V LVDDR3 Su
d} Appl e | nc. 051- 8563 | D
<) A. 13.0
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. _=PP5V_S0_CPU | WP 17 =PPVI N S5_CPU | WP
CRI TI CAL CRI TI CAL C7419
L 2 PP5V_ SO | M/P6 VDD E . ggh‘“lzog . ggt,‘lll:]'? 1| Cr418 | o o01uF
. R = 1UF 109
R7412 * Cra26 Vot TAGesy D o2 W DPRSLPVR DPRSTP* PSI * OPERATI ON MODE CRI TI CAL T~ 20% T 3% 357 Rl PVW FRE = 300 KHz
10 1109/5 1 C7435 l_D 400 Yy TANT Yy TANT 2 X5R 2 402 .
AR CASE- D2E- SM CASE- D2E- SM 603-1 _
Bow T B 7,107 0 1 1 2 prise oo L4 ]\ o MAX CURRENT = 65. 2A
> 10V WWPAK
D oz 2 xR 0 1 0 ll— l LOAD LINE SLOPE = -2.1 M/ A
o =PPVIN S5 _CPU | WP IAAAZ PPVIN S5_| M\WP6_VI N 1- PHASE oom
BT B = sour2ba 00
R7420 . C7496  VATAGE=12. 6v = 1 0 1 1- PHASE DCM 4 0. 36UH 26A- 1. 05MOHM PPV £ SO CPU REG
0 Mo R (1 MVP6_PHASE1) LYY Y2 =PPVCORE_S0_CPU_|
Sew - igv 1 0 0 1- PHASE DCM MPOGLOA0- SM !
Wt NI CRITI CAL
7213 1y PM_DPRSLPVR 402 5| PLACE_NEAR=L7400. 2: 1MM
VOLTAGE=3. 3V M
M NCRECKW DTHE0 2 MM AN LMPE_BOOT1 RC b CRI Tl CAL PLACE_NEARSL7400. 1: 1M 158 7420
» =PP3V3_S0_| MvP IAAAZ PP3V3_S0_| WPS_3V3 o oreTRe 401 1%2 XW 411 | 0.001UF
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VI NTER WETHS: & th 54, NEWE Vi §ga - 63%@,2—_: 68%;,2—_: :g gi’z, - g%}’owF
R75611 1 C7550 Mg _ d CAsP%DzEA%r{AT BT 8RR 605- 1 T 265
~f:1§; = Te e ] G 1
) " uU7500 4 e %7I%QQSDPA- 02
MCPCORESO_RBI AS treias  EV u ﬁ o
CRI TI CAL
MCPCORESO_SOFT 2|sceT 2 R7525
NO STUFF 8 0. 001
« oy MCPOORESO_IMN__ R7593 0 i\ \n2 MCPCORESO_| MON R 28, o o ) W _ |
o MCPCORESO_PGOOD G silpoay O ) eoveroore S0 R a0 =PPNCPOCRE_SO_REG ..
1 % MCP_VI D<0> R7590 0 LAAA2 MCP_VI DO_REG 24|\ bo - L oU1040D. SM\_W’ ) 3 2 TG ?%XS%RﬁFmTt ) 30. 4A
_‘75‘,1 O 1 5 5% I7'T6W M--LCF 402 AGE=T . !
1 oy MCP_VI D<1> 9 AAA o MCP_VI D1_REG 25 |vi p1 1C7566 1C7565 f = 300 kHz
1 oy MCP_VI D<2> R7592 0 LAANZ 5% T7T6W M—-TF 402 MCP_VI D2_REG 26|vipz CRI TI CAL —= 10UF ——270UF
" MCP_VI D<3> R/594 0 . , 5% 1716W M-LF 402 MCP_VI D3_REG 27w o3 0% T 20%
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(This may be required to use BCVMb7765)
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AN 2 P3V3S3 EN  — =P3V3S3 EN o ﬁNDNE 8. gigx
W Geie ai nabl es o
C ENET Rai |l Enabl
L ¢ 470F . .
S ey PM SLP_RVGT L  P3VAENET EN .. SO Rail PGOOD (BJT Version)
402 D -mAkEBASESTRUE — =POV9ENET_EN m@ w0 _
= , =PP3V3_S5_VMN
R7811 = . _=PP3V3_ENET_PWRCTL SOPGOOD_BJT
. 5. 1K, 796575 PP3V3_S0 R7826!
£% ° R7850" SOPGOCD_BIT 150K
116w . 15K 1 SOPGOOD_BJT
R7810" Mg ‘ o5 Rrgzl ikt R7828
100K L0 47UF Ve LE 7% soPGOCD BIT - 10
B 1/12"V”G§ — 10%, 4022 LW __ SOPGOOD BJT L SOPGOOD BIT 1 2
Va5, 2 CERMOGR ] P1V2ENET EN 2402 R7823 ~ A A
T—PEIV?EE&HR_UE_EN VMON 3v3 DIV 1,3K 2 vvon e BASE © < Erow
—_ 1 e 64 M 402
-4 = R7 8 5 1 - 1/51/§W
15K MjbliF
1/ 18% 5| =
Vaoh, SOPGOOD_BJT . @ | | &h CRI Tl CAL
R7824 Nex 2 — SOPGOOD BJT
i JT- w0675 PP1VE_SO K e vvon s BASE 7| /o Q7820
al na es A " ASMCCO179
Miég‘é“ NCx-— DFN2015H4- 8
R7859 Ll e
w150 m_PM SLP_S3_L 2 A00u1 PMSIP S3 RL , - =PS5VSO EN w SOP%SBJT b
5% | = —
—_=PBUSVSENS EN ﬁ
Ve bF ’R7881 |°R7880 |°R7882 |[°’R7883 |°R7884 = USVSENS > w1 s _PP1VO5_SO 143K 2 vvon os BAsE «| 35352809
33K 22K 15K 10K 5 1K SOPGOOD_BJT N
6w AT AT 6w AT ‘R7822 M- LF .
R7879* MECLF M- LF VE-LF M- LF Ve LF nRee 202 Worst-Case Threshol ds:
TOOK 1402 1402 1402 1402 1402 <15 @: 0. XXXV
w%‘;{s +R3V3s0 EN —_=P3V3S0_EN o %;‘EEV @: 0.640V
o BAVBSQ EN - =PIVBSO EN e 2 ™ 0. 660V
1 PIVESO EN — =P1V5S0_EN . 1 3.3V W Divider: 2.345V
B MCPOORESO_EN — =MCPCORESO_EN gy o
A CPUVTTSO EN — =CPUWTTSO EN i
- -TROE - SYNC MASTER=T27 M_B SYNC DATE=11/ 24/ 200
1C7881 (1 C7880 (1C7882 [:1C7883 |[1C7884 e P S :
—— 0, 47UF -0 47UF -0 47UF —-0 47UF —L 0 47UF ower equencl n
2 gé%\r\ﬁst 2 gé%\r\ﬁst 2 gé%\r\ﬁst 2 gé%\r\ﬁst 2 gé%\r\ﬁst T
402 402 402 402 402 051_ 8563 D
Appl e I nc.
= . L A 13.0
\ /'I'T R I E bl VTT rail nust ranmp up in about NOTI CE OF PROPRI ETARY PROPERTY:
a.l n a. e the same tinme as MEWVDD rail (Q2300). THE,_| NEORVMATI ON_CONTA! NED HEREI N | S THE
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3.3V S3 FET e 3.3V ENET Switch
FDC638P_G U7980
SM =
. =PP3V3_S3 FET ., , _=PP3V3_S5_P3V3ENETFET TPSgS%924 =PP3V3_ENET_FET ,
, =PP3V3_S5_P3V3S3FET - e T ™
2> | JVIN VA
Thits e o [ U7980
R7912* 1 C7911 : MOSFET FDCs38P os ry—=P3V3ENET_EN 2 |on Par t TPS22924C
GN\D
l:ll?g;’lls& pu— 98'%033UF 3 Type P- Channel C7980 : - Type Load Switch
6]
b, R7910 |[* % §7910 Rs(on) | 65 mohm @. 5V I — R(on) |18 nhm Typ
. 6,
pavass ENL 1, 3/K, | p3vss3 ss 1|2 ID(max) | 2.0 A @B5C & 2 50 nChm Max
'87903 oM %lgl\f Loading | 0.606 A (EDP) S I (max) 2 A
o -
Sssm}éélsili\':/ '33 hos G L Loading 0.4 A (EDP)
]
SIZ
1 0.9V ENET FET
, _=PPOV9_ENET_POVOENETFET
3.3V SO0 FET «ne
Q7930 CRI Tl CAL
FDOBO6P_G ~ _=PP3V3_S0_FET , , _=PP3V3_S5_POVOENETFET R7990 Q7990
sor-6  © , 100K, poovoENET Si 2312BDS
, =PP3V3_S5_P3V3SOFET /\ © \ S
< U)[_”—ID o~ Q7930 171w
M= LF
1 121 - MOSFET FDC606P Rgg %zKl o SSIvBNl?IZEgAgP]E =PPOVY_ENET FET ,
R7932 1 C7931 (i/ 1) SOT563
1005§ -1 0 0330F - Type P- Channel asw Q7990
== %ot
i R7930 | i C7930 Rds(on) | 35 mOhm @. 5V o R7991
2 LI% 202 0. 01UF D mex) 2.7 A @5C 10K | MOSFET S| 2312BDS
4 P3V3SO EN L 1 2 P3V3S0_SS 1]z : POVOENET EN L 1 2 | Type N- Channel
'87905 o Jobe Loading | 1.895 A (EDP) o = 303
SSMBKISFV  ps Mo 8 Q7991 |2k Mok POVOENET_EN L_RC Rds(on) | 37 mthm @. 5V
SOD- VESM HF : 402 SSMBN1 FSOEQ;’SE—] P 1 D( max) 3.25 A @®5C
1 1M [ Loading | 0.140 A (EDP)
1[6% s 5 s[c¥s z
« mm>_=P3V3S0_EN = rm=POVOENET_EN |
_—
CRI TI CAL
940
TESRISE =PP5V_SO_FET
, =PP5V_S3_P5VSOFET ’
@
. - Q7940
C7941 1 Par t TPCP8102
R7942* 0.033UF —— -
475§ ié‘é: AE = =) Type P- Channel
VELDE 402 C7940 Rds(on) | 14 nthm @. 5V
402, R794 0. 01UF -
P5VSO EN L L ATK P5VS0 SS ) H 5 Loading | 1.675 A (EDP)
945 58 10%
SNDLLaFY bls e 1ev
soD- VESM HE | 402
K
LI
= “
1[G7 Sf3
o =P5VS0_EN
_—
SYNC MASTER=T27 M.B SYNC DATEZOS, 27, 200
=
Power FETs
d} Appl e | nc. 051-8563 | D
) A 13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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16 LCD | G PWR

‘R9014
1K

5%

1/16W

M- LF
2402

. =PP3V3_S5_LCD

ALONG THE GROUND SHAPE_ THAT BOUND THE CONNECTOR BODY
CRI_TI CAL

LCD CONNECTOR

LVDS CONNECTOR: 518S0650

FOUR GROUNDI NG VI AS SHOULD BE DI STRI BUTED

J9000
20474- 030E- 11
FRT-SM

CRI TI CAL

U9000

FPF1009
1|gy e pe-a L9004

FERR- 120- OHM 1. 5A
2lvini  vour 14 o . PP3V3_LCDVDD_SW Y Y Y L
I VOLTAGE=3. 3V 0402-LF
3lVIN_2 VOUT_2/5 M N_LI NE_W DTH=0. 30 MM
M N_NECK_W DTH=0. 20 MM
THRM = =
1 C9009 G paD 1 9011 1 C9012
6| 7 0. 1UF 10UF
. 10% 20%
2 5% 2 SR -
2 i 58 %8 , _=PP3V3 SO | CD
. R9009
*R9008 TooK
100K 59
Elrmw it
it 402
_.L_ 2402

s 6 _LVDS DDC CLK

08 RTA

L9
120- OHM 0. 3A- EM

2

M N_NECK_W DTH=0. 20 MV

s PP3V3 SO LCD F

0402-LF

(LVDS DDC POVER)

M N_LINE W
™

DTl
N

H=0. 2
NECK

5 MV
W DTH=0. 20 MM

VOLTAGE=3. 3V

s 6 _LVDS DDC DATA

74 8 _LVDS IG A CLK N

748 LVDS IGA QK P

C9010 L -
0.001UF ——
10
50V
SR I
05 °
2o
s PP3V3_LCDVDD_SW F J EDS
VOLTAGE=3. 3V M N_LI NE_W DTH=0. 30 MM 4 o
70 6 _BKL _VSYNC 5 o
q
O
1o
7456 _LVDS |G A DATA N<O> - Ci
-
74 86 _LVDS 1 G A DATA P<0> i 9 o
-
i g
7486 _LVDS | G A DATA N<1> g 1l 5
-
7456 _LVDS |G A DATA P<1> e eI
e 13
O
7456 _LVDS |G A DATA N<2> Ny l
-
7456 _LVDS |G A DATA P<2> by [EDS
-
DS
79 6 LVDS CONN A CLK F N - 170 L I/ F
79 6 LVDS CONN A CLK F P e 180
e 19
70 6 _PPVOUT SW L! LT 24 O
l NC. o
C9020 1 21
0. 001UF >3
0V L O
Sov 2 NG EEDS
o 24 5| LED BKLT I/F
= 29
. 2 O
O
27 o
LED RETURN 1 28 o
LED RETURN 2 29 o
39
LED RETURN 3 N o
LED RETURN 4
LED RETURN 5 p 33
LED RETURN 6 34 Q

ISYNC MASTER=K24 M.B
TTILE

SYNC _DATE=07/ 20/ 2009

LVDS CONNECTOR

d} Appl e I nc.
®

THE
Pl
THE
|
N
1
v

NOTI CE OF PROPRI ETARY PROPERTY:
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NOT TO REPRODUCE OR COPY I T
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C9300
..DP_IG AUX_CH P o tF DP_AUX_CH_C P
Johe
16V
XBR
282
© ~ DP_EXT DDC ClK* o
a @
S| GNAL_ MODEL=DP_AUXCH_FET Lel % U;g lylo S| GNAL_ MODEL=DP_AUXCH_FET
oM T I olylovT
’ " 376S0857 -
@300, | Lowmga, soo
SoTs63 == 8003 sswenierE
I BV SOT563
402
Co9301
..DP_I G AUX_CH N Bl DP_AUX_CH_C_N
%IO‘I%
xan
482
o[ ¥ - DP ExT DDC DATAL " |-
a @
C S| GNAL_ MODEL=DP_AUXCH_FET Lyl % U:E lvlo S| GNAL_ MODEL=DP_AUXCH_FET
OMT (19 olyl oM T 37650857
D302 302
sshgnisre 2302,
DP_CA DET ams
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
376350859 2 XSTR, FT, N- CH, DUAL, SOT- 563 @300, 302 CRI TI CAL
A SYNC MASTER=K69 _M_B SYNC_ DATE=08/ 12/ 200
DI SPLAYPORT SUPPORT
DTG RONEET )
d} Appl e I nc. 051- 8563 | D
<) A 13.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_ CONTAI NED HEREI N | S THE
P RI ARY PROPERTY OF APPLE COWVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG I P E—
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Port Power

Swi t

ch

DP_ESD DP_ESD
D CRI TI CAL CRI TI CAL CRI TI CAL
D9410 D9410
u9480 L9400 RCLAMPO524P RCLAMPO524P
TPS2051B FERR- 120- OHM 3A sLP2s10P8 sLp2s10P8
Sorzs
, _=PP3V3 S5 DP PORT PVWR s in au & PP3V3 SO DPILIM o [ YYY\:_ PP3v3 SO DPPWR
7 1L NE_W B0, 50 W AL W £, 50 T
o5 30 10 o prEy— PMSLP_S3_L 4 |en oo TP_DPPWR OC LIEzs" = . con00 it el 10 1g: 10 1g:
= 0. 01UF > NC NCzo NC NClz
2 %S g g
CRI TI CAL = l l
L SRt coasy 1 C9485:| C9486 |
20% — —~ 100UF — 0. 1UF 10UF = =
9 20% ; ‘
2 cerw 2 6.3V
BV rant
5L 5w
R9420
100K
) HOM  CEC T AL
Tz, DSPLYPRT- M37- 1
T TrSM
C Ro425 DR_EXT_M._F_P<0> FL9400
o (BOT ROW TOP ROW s DP_EXT M. F P0> 2 TWERIM
i | e sens | | o] DH EXT ML E N<O> \ANAS L DP_EXT M._C P<0> CgAlOolr 1wa E’?EZ:J’\A/,,LZP<O> < ° 7°
HOT_PLUG DETECT  GNDO )
FL94 o FL9401 e
FLonos, 4 OCOwIGL  M_LANEOP O | 12- G 100 (Y'Y YN 2nDPEXT M C NO> cod11 H i —DP EXT M._N<0> ame
o TR = 1 OCONFI G2 M__LANEON O L TR, 0. 1uF y
7 5 T DP_EXT M. _P<3> 9414 1|2 7o DP_EXT M._C P<3> I A A 2l oGD T awot LA T 1 7 DP_ EXT M._C P<1> (9412 1ij E’?EZ:JI\A/"LZP<1> ame
o tor | e v om0 e ol DP_ EXT M._F _P<3> 0] OM_LANESP . | anglp O2| DP EXT MLF P<1> e FLoa02 | 0. 1uF
s - DP EXT M. N<3> o415 H » DP_EXT_M._C N<3> s Y Y Y L2 ] DP EXT ML_F _N<3> | SM_LANESN v LanEInO 2 me| op BdT m[F ners LYY FL9402 » DP_EXT_M._C N<1> 9413 HM DP EXT M._N<1> s oo
- T ] g I | Tamgae | 0. 1uF
70 s @y DP EXT AUX CH C P 1] S aux_op M._LANEZP O 10 DP_EXT M._F_P<2> U 1 DP_EXT M. C P<2> 9416 H :_DP EXT M_P<2> amon
DP_EXT AUX CH C N —2] 5AUX_CHN M._LANEZN O-2 e 0. 1uF
7 D 2| oop_PvR “RETURN O 5 DP_EXT_M_F_N<2 2 Y YL 5 DP_EXT_M_C N<2> (9417 ||z DPEXT M N<2> o
« » _=PP3V3_S0_ DPCONN o £ - o | [ v om0z
; ZPPRVRAV3_S0_DPCADET -
—U_ CRITI CAL SHI ELD PINS J
R9443 " X D9411 2 |21
100K Roa42 . ROLAVPOS24P 514-0637
5% 100K R9421 SLP2510P8
e vaow 100K
s qom--DP_EXT CA DET : i 1o 1d:
. NC NCo or_EsD
Q440 _| =< g P ESD CRI Tl CAL
2N70020W X- G L 09411
e E G/: DP CA DET = oA RCLAVPO524P
09400 apasiore
1 : RCLAMPOS04F
0440 il e
B 2N70020W X- G 1 = i J1 0 19
oo E:Ies DP_CA DET Q T4 Ine Ndz
DP to OVI/ HOM e g
: RO422 Cabl e Adapt er ‘,>\\ s
im (CA) has 100k
Q0440 nust have Drain to Gate | eakage of <500nA and Gate to Source resistance fof >5Mohm “‘:ﬁ pull-up to DP_PWR _D.ﬂ .
= oL
oo 7 _=PP3V3 SO_DPCONN
R9445" R
ok R9444
) 10K
s qmDP_EXT_HPD
Q441 /B
2N7002DW X &
A e E_):_) DP_HPD Q . SYNC MASTER=K24 M. B SYNC DATE=07/ 20/ 2009
I'!!!g e
: s oP Source must pull Di spl ayPort Connect or
R9423
down HPD input with
"051- 8563
5% greater than or equal -
ZES o ook (o 10 d} Appl e Inc. e
<) A 13.0
= NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF "APPLE "COMPUTER,
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*L9701, D9701, C9796, C9797, C9799, C9712 AND C9713 SHOULD ALL BE PLACED NEAR EACHOTHER.
*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
*LCD_BKLT_PWV SHOULD BE AWAY FROM BOOST CI RCUI T

D - R9701
, =PP5V_S0_BKL R9 {01 BOOST VOL: H
Iﬁ\/s\/n/\/— CRI Tl CAL CRI T CAL
e FAOH 9701
« =PPBUS_SW BKL _ pLAGE NEARELO701 1:3nm a05 33U 1. 8A- 110MOHM 530 123 PPVOUT SW LCDBKLT .
L ACE_ Nt = l7 1.1:3mMm 1 m 2 PPBUS SW LCUBKLT PWR SW 1 N 2 PLACE_NEAR=U9701. 21: 3nm 2 37
CRI TI CAL 1217AS- 25M BTHES: 378Vvm g oM T ACE=5!
Cor12: Jicgns A e RBL60M 60G| |1 C9796 |1 CO797 Jicg“/'@g
10 5__ 2 O}U[: 1NO STUFF . DI DT=TRUE - fé PF - /UF % /UF
BT T gg R9703 R9702 P P p
805 402 % &% 202 1310 13%0
1 1
2%’2”\4\/ W, bgvz
= PPVI N SW BKL = —

v Ei:rhlégﬁ WETHES: 3 W
op VPLACEiNEBAKRI—:U%ggEB‘_NHmR:w7OL 22:3mm PP5V SO BKL_VLDO

VOLTAGE=5V

PLACE NEAR—LB701. 22: 5$M
C9711';]f 1 C9711% 1 plUF
y — by —— ——
BT BT
202 60371 402
NO STUFF
9741
C 1UF © N
1]]2
| [ VDDIO VLDO VIN
Fioh ey NO STUFF U701
TOUF 285 R9740 LLp
L BKL_ELTR R A7 0K e
2% 1y NCx—-@® (ﬁ = BKLT: PROD
el R9741 705 BKL_FSET SFsET D FBl_21 R9717
R9753 LR BKL_FLTR 20 |r i 1er & our1| 12 BKL_| SENL
2 T =12C BKL_1_SCL 1 2 2 %ﬁ?‘é’ BKL_| SET 3 |l sET outz| 13 BKL_| SEN2
RO757 16w 2 BKL_SCL 10 Jsa k cuta|_14s BKL | SEN3
ey =12C BKL 1 SDA 1 O 402 BKL_SDA 11 |spa ouTal 16 _BKL_| SEN4 —
Addr: Ox58(W)/0x59(Rd) 18w BKL_PWM 2 |ovw curs|_17_BKL_I SEN5
402 TP_BKL_FAULT 7 leauLT cute|_18_BKL_| SEN6
s _PPBUS SW LCDBKLT PWR BKL_EN 4 |en oM TVSYNC 19
RO704 NO STUFF CRI TI CAL
33 19723 g oo o
o D LCD BKLT PWM | /1UF (-
o g 288 mm
MR 19704 2 &5
40 —L 33PF Al ol vl o
_; %‘%M . BKLT: PROD
5 1 rpel o o720
= FPWITED. 62kHz 1/ 16w Yoew | _LED=23. 2mA = g VYV D RETHEN 4 o
see spec for others "ath,[ 46" X710 ENECRD RO Ry TNECKD - 207mm
GND_BKL _SGND 1582 402
TR WBFES 2 W BKLT: PROD
AGE=0" L R9321
| _LED=610*1. 23/ Ri set 1 2 LED RETURN 5 D ¢ &
(EEPROM shoul d set EN_|_RES=1) MRERERR-W BFHES: 30™n  sv6 M RERERR-WBTHES: 20™m
Mios"
BKLT: PROD
R9722
1A9N 2 LED RETURN 6 oo
BI N-NECK-W DTH:SI gomlﬂn 1w BI N-NECK-W DTH:gi gomlﬂn e
Vios"
FOR LP8543:
STUFF R9741
NO STUFF R9740, C9740, C9741, RO754
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current
103S0198 3 RES, THIN FLI M 1/ 16W 10. 2 CHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG neasur enent on LED stri ngs.
37150580 1 SCHOTTKY BARRI ER DI ODE RBL60M 40 D9701 BOOST_VOL: LOW|
A 138S0673 2 CAP, 50V, 1210, X5R, 10UF+ - 10% C9797, C9799 CRI TI CAL SN S GRS TR0 > 2000

TTTLE

LCD Backlight Driver

d} Appl e I nc. 051- 8563 | D
° A 13.0
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7

=PPBUS SO LCDBKLT

F9800
2AMP- 32V

0402- HF

s D LCD BKLT EN

PPBUS SO _LCDBKLT FUSED

CRI TI CAL
Q806
FDOS38APZ_SBVB001
SSOT6- HE

PPBUS SW LCDBKLT PWR

M N_LINE_W DTH=0. 4_nm
M N_NECK_W DTH=0. 25 nm

VOLTAGE=12. 6V

'RO808 9802
0. 1UF

o v

iow o

LCDBKLT EN DIV

M N_NECK_W DTH=0. 25 nm
6V

VOLTAGE=12.

PPBUS SO LCDBKLT FET

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

'RO809
147K
1%

1]

&

&

&m
ol T8 To

LCDBKLT DI SABLE

Q807
SSMBN15FEAPE
SOT563

2 [T)—BKLT PLT RST L

SYNC _DATE=07/ 28/ 200!

ISYNC MASTER=T27 M.B
TTILE

LCD Backl i ght Support
TG OB T
d} Appl e I nc. 051- 8563 | D
(c] A 13.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
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8

7

6

4

FSB (Front-Si de Bus) Constraints

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’ CAP
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G“T ’
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_DSTB * =3x_DI ELECTRI C 2 FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C 2
D FSB_ADDR * =STANDARD 2 FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C 2
FSB_ADSTB * =2x_DI ELECTRI C 2 FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C 2
FSB_1X * =STANDARD 2 FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C 2

I ntel

NOTE: | ntel

Desi gn CGuide allows closer

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294),

CPU Si gnal

FSB 1X signals shown in signal

FSB 4X signals / groups shown in signal
Signals within each 4x group should be matched within 5 ps of strobe.

DSTB# conpl enentary pairs should be matched within 1 ps of each other, all
Spacing is 2x dielectric between DATA#, DI NV# signals,

FSB 2X signals / groups shown in signal
Signals within each 2x group should be matched wi thin 20 ps.
Spacing is 1x dielectric between ADDR#, REQ# signals,

table on right.

table on right.

table on right.

spacing if signal
Section 2

Constraints

with 3x dielectric spacing

Desi gn Gui de recommends FSB signals be routed only on internal

All 4x/2x/1x FSB signals with i npedance requirenents are 50-ohm singl e- ended.

DSTB#s

ADTSB#s shoul d be matched +/-
with 2x dielectric spacing to ADSTB#.

| ayers.

| engt hs can be shortened.

.1

Sections 4.2 & 4.3

mat ched to +/-
to the DSTB#s.
270 ps

135 ps.

CPU_VCCSENSE

*

25 ML

P

Section 2

.1

Most CPU signals with i npedance requirenents are 55-ohm singl e-ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9),
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517),

MCP FSB COWP Si gnal

Sections 4.4 & 5.8.2.4
Constraints

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#’
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
C CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2
CPU_COWP * 25 ML 2
CPU_GTLREF * 25 ML ? | SR DG recomends at least 25 mils, >50 mils preferred
CPU_I TP * =2: 1_SPACI NG 2

PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | V&I GHT
B MCP_FSB_COVP * 8 ML 2
SOURCE: MCP89 | nterface DG (DG 04625-001_v0.9), Section 2.1.4

FSB Cl ock Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

CLK_FSB_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

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G“T o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
CLK_FSB * =3x_DI ELECTRI C 2 CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C 2
SOURCE: MCP79 Interface DG (DG 03328-001_v01l), Section 2.2.5

i npedance.

FSB 2X

G oups

FSB 4X Si gnal

Signal s

FSB 1X Signal s

CPU / FSB Net

NET_

TYPE

Properties

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ —ESB_DATA_GROUPO | ESB 50S ESB_DATA FSB D L<15..0>
[CO—ESB_DATA_GROUPO | ESB 50S ESB_DATA FSB_DI NV_L<0>
[O—ESB_DSTEQ ESB_DSTR 50S | ESB DSTB FSB_DSTB_L_P<0>
CO—ESBDSIBO | FSB DSIR 50S | SR DSTR FSB_DSTB_L_N<O>
CO—ESB DATA GROUP1 | ESB 50S ESB_DATA ESB D L<31..16>
[O—ESB_DATA_GROLPI | ESB 50S ESB_DATA FSB DI NV_L<1>
[CO—ESB_DSTRI ESB_DSTR 50S | ESB DSTB FSB_DSTB _L_P<1>
O —ESB_DSTR1 ESB_DSTR_50S | ESB DSTB FSB_DSTB L_N<1>
O —ESB_DATA GROUP? | ESB 50S ESB_DATA FSB D L<47..32>
O —ESB_DATA GRAUP? | ESB 50S ESB_DATA FSB DI NV_L<2>
CDo—EsBDstB2 | ESB DSTB 50S [ ESB DSTRB FSB_DSTB L_P<2>
CO—EseDstB2 | FSh DSTR 50S | ESR DSTR FSB DSTB L_N<2>
[ —ESB_DATA GROUP3 | ESB 50S ESB_DATA FSB D L<63..48>
[CO—ESB_DATA GROUP3 | ESB 50S ESB_DATA FSB DI NV_L<3>
OO EsBDSIBR | FSB DSIA 50S | ESR DSTR FSB_DSTB_L_P<3>
[O—ESB_DSTB3 ESB_DSTR 50S | ESB DSTB FSB_DSTB L_N<3>
O —ESB ADDR GROUPO | ESB 50S ESB_ADDR FSB_A L<16..3>
O —ESBADDR GROUPO | ESB 50S ESB_ADDR FSB_REQ L<4.. 0>
O —ESB_ADSTRD ESB_50S ESB_ADSTR FSB_ADSTB_L<0>

» 2 | ESB 50S ESB_ADDR FSB A L<35..17>
O —ESBADSIEI ESB_50S ESB_ADSTR FSB_ADSTB_L<1>
O—ESB1X ESB 50S ESB_1X FSB_ADS L
CO—ESB_BREQQ | ESB 50S ESB_1X ESB_BREQO_L
O—EsB1X ESB_50S ESB_1X FSB_BNR L
O—ESB1X ESB_50S ESB_1X FSB_BPRI _L
CO—EsB1x ESB_50S ESB_1X ESB_DBSY_L
O—EsB1X ESB_50S ESB_1X FSB_DEFER L
CO—ESB1X ESB_50S ESB_1X FSB_DRDY_L
O—EsB1X ESB_50S ESB_1X FSB_H T_L
O—ESB1X ESB_50S ESB_1X ESB_HI TM L

1% ESB_50S ESB_1X FSB_LOCK L
O —ESB_CPURST | ESB 50S ESB_1X ESB_CPURST L
O—EsB1X ESB_50S ESB_1X FSB RS L<2..0>
O—EsB1x ESB_50S ESB_1X ESB_TRDY_L
CO—CRUASYING CPU 50S CPU_AGITL CPU_A20M L

| BSFl CcPU 508 CPU_AGTI CPU BSEL<2..0>
O CRUEERR | CPU 50S CPU 8M | CPU FERR L
CO—CRUASYNG CcPU 508 CPU_AGTI CPU | GNNE_L
CO—CRUINT. CPU 50S CPU_AGITL CPU INIT L
[CO—CRUASNG R CPU 50S CPU_AGITL CPU_| NTR
CO—CRUASNG R CPU 50S CPU_AGITL CPU_NM
O—CPU_PROCHOT_| CPU 50S CPU_AGITL CPU_PROCHOT L
CO—CRU_PUWRGD CPU 50S CPU_AGITL CPU_PWRGD
CO—CRUASYNG CPU 50S CPU_AGITL CPU SM _L

CPU_ASYNC CPU 50S CPU_AGITL CPU STPCLK L

CO—BEM.IHRVIRI P | CPU 50S CPU 8M | PM THRMIRI P_L
O—ESBCRUSIP | CcPU 508 CPU_AGTI FSB_CPUSLP_L

)| A CPU 50S CPU_AGITL CPU DPSLP_L
[O—CPU_DPRSTP | CcPU 508 CPU_AGTI CPU _DPRSTP_L
O—CRUASYNG CcPU 508 CPU_AGTI FSB_DPWR L
O—ESBaK cPu CIK_FSB 100D | O K_FSB ESB_CLK _CPU P
CO—ESBE.OK CPU CIK_FSB 100D | O K_ESB ESB_CLK_CPU N

L LK 1 TP CIK_FSB 100D | O K_FSB ESB_CLK | TP_P

L LK I TP CIK_FSB 100D | O K_ESB ESB_CLK I TP_N

,_Cl K_MCP ClK FSB 100D | ALK FSB ESB_CLK_MCP_P
OO—EsBEaK Me CIK_FSB 100D | O K_FSB ESB_CLK_MCP_N
O CRULERR | CPU 50S CPU | ERR L
[O—BM.DPRSIPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
—(See ahove) CcPU 508 CPU_AGTI | M\WP_DPRSL PVR
O MP el cove MCP_50S Mep EsB cave | MCP_BCLK_VM._COMP_VDD
O—M2 el cove MCP_50S Mep EsB cave | MCP_BCLK_ VM. COMP_GND
O M2 el cove MCP_50S Mep_EsB cave | MCP_CPU _COVP_VCC
O MB_CPU COWP MCP_50S e Ese_cawe | MCP_ CPU_COVP_GND
CO—CRUGILREE CPU 50S CPU_GTI REE CPU_GTLREF
Do—Ceucawe CPU 50S CPU_COVP CPU_COVP<3>
Do—ceuwe CPU 27P4S CPU_COVP. CPU_COVP<2>
Do—Ceucawe CPU 50S CPU_COVP CPU_COMP<1>
Do—Ceucawe CPY 27PAS CPU_COVP CPU_COVP<0>
CO—XDB 1Dl CcPU 508 cPy I TP XDP_TDI
CO—XDE_ID0 CPU 50S cPy I TP XDP_TDO
O X2 IMs CcPU 508 cPy I TP XDP_TNS
[CO—XDR_ICK CPU 50S cPy I TP XDP_TCK
O XDB_IRST | CPU 50S cPy I TP XDP_TRST L
O XDP_BPM | CcPU 508 cPy I TP XDP_BPM L<4..0>
O XDB_BEMLS CcPU 508 cPy I TP XDP_BPM L<5>
OO (ESB_CPURST 1) |cpuys0s CPU LTP XDP_CPURST_L
[ CPU_50S CPU 8M | CPU_VI D<6. . 0>
= CPU 50S CPU 8M | | WP6_VI D<6. . 0>
[O—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
O—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N
D>—(CPU VCCSENSE) | cpy 27p4s cpy_veesensE | | MWP6_VSEN P
D> (CPU VCCSENSE) | cpy 27pas cpy_veesensE | | MWP6_VSEN N

913

913

913

913

913

913

913

913

913

913

913

913

913

913

913

913

913

6913

6913

o

o

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 03/ 2000
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Menory Bus Constraints

Menory Net

Properties

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’C*?P‘
MEM 40S * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 70D * =70_OHM DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’

VEM_CLK2NVEM * =4: 1_SPACI NG 2 | NV DG says 3x inner, 4x outer
MEM CTRL2CTRL * =2: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM _CTRL2MEM * =2.5:1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_CVD2CMVD * =1.5:1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_CVD2NVEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM_DATA2DATA * =1.5: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
MEM_DATA2NEM * =3: 1_SPACI NG 2 | NV DG says 2x inner, 4x outer
VEM_DQS2NEM * =3: 1_SPACI NG 2 | NV DG says 4x inner, 5x outer
MEM 20THER * 25 ML 2

Menory Bus Spaci ng Group Assi gnnents

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE75E.T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEist_.r
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MVEM_CLK MEM_CTRL * VEM_CLK2MEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CVD2CMD
MEM CLK MEM _DATA * VEM CLK2VEM MEM_CMD MEM _DATA * VEM CND2VEM
MEM CLK MEM DG5S * VEM CLK2VEM MVEM_CVD MEM DG5S * VEM CND2VEM

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEist_.r NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEist_.r
MEM_CTRL MEM_CLK * MEM CTRL2MEM MEM_DATA MEM_CLK * MEM DATA2NEM
MEM CTRL MEM CTRL * MEM CTRL2CTRL MEM DATA MEM CTRL * MVEM _DATAZMVEM
MEM_CTRL MEM_CMVD * MEM CTRL2MEM MEM_DATA MEM_CMVD * MEM DATAZNEM
MEM CTRL MEM DATA * MEM _CTRLZMEM MEM DATA MEM DATA * MEM _DATA2DATA
MEM_CTRL MEM_DQS * MEM CTRL2MEM MEM_DATA MEM_DQS * MEM DATAZNEM

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE75E.T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEist_.r
MEM DQS MEM CLK * VEM DQS2MVEM MEM CLK * * MVEM 20THER
MEM DQS MEM CTRL * VEM DQS2MVEM MEM CTRL * * VEM 20THER
MEM DQS MEM_CVD * VEM DQS2MVEM MEM_CVD * * VEM 20THER
MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER
MEM_DQS MEM_DQS * VEM DQS2MEM MEM_DQS * * VEM 20THER

DDR3: Need to support MEM *-style wildcards!

DQ si énal s should be matched within 5 ps of associated DQS pair.

DQS intra-pair

No DQS to clock matching requirenent.

CLK intra-pair

mat chi ng should be within 1 ps,

mat chi ng should be within 1 ps,

inter-pair

inter-pair

CMD CTRL signals should be matched within 150 ps.
Al menory signals maxi numlength is 1.030 ps.

SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9),

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112),

MCP MEM COWVP Si gnal

Section 2.2.
Section 6.

Constraints

3
2

mat chi ng shoul w be wi thin 360 ps

mat chi ng should be within 2 ps.

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_MVEM_COVP * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TO LINE SPACING | VeI GHT
MCP_VEM_COMVP * =2x_DI ELECTRI C 2

SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.2.2

MEM A/ B_CKE EC SET NAME | S CHANGED ON K6,

CANNOT SYNC THI S PAGE FROM T27

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 70D MEM O K MEM A CLK P<5..0>
o MMA QK MEM 70D MEM O K MEM A CLK N<5. . 0>
O MEMA KE MEM 40S MEM CTRI MEM A_CKE<3. . 0>
O MEMA NI MEM 40S MEM CTRI MEM A _CS L<3..0>
O MEM A CNTI MEM 40S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S NEM CAVD MEM A_A<15.. 0>
o MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
Do MEMA QD MEM 40S MEM CAVD MVEM A RAS L
o MEMA D MEM 40S NMEM CAVD MVEM A CAS L
o MEMA D MEM 40S NMEM CMVD MNEM A VE L
O MEM A _DQ BYTEQ MEM 40S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTE] MEM 40S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 40S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTES MEM 40S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 40S MEM DATA MEM A_DQ<39. . 32>
O MEMA_DQ BYTES MEM 40S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 40S NMEM _DATA NMEM A _DQ<55. . 48>
O MEMA_DQ BYTEZ MEM 40S MEM _DATA NMEM A DQ<63. . 56>
O MEMA_DQ BYTEQ MEM 40S MEM DATA NVEM A_DiVkO>
O MEM.A_DQ BYTE] MEM 40S MEM DATA MEM A _DiVk1>
O MEM.A_DQ BYTE? MEM 40S MEM DATA MEM A_DMVk2>
O MEMA_DQ BYTES MEM 40S MEM DATA NVEM A _DIVK3>
O MEMA DQ BYTE4 MEM 40S MEM DATA MEM _A_DiVk4>
CO—MEM A DQ BYTES MEM 40S MEM DATA MEM A_DIVK5>
O MEMA_DQ BYTEG MEM 40S MEM DATA NVEM A _DIVK6>
O MEMA_DQ BYTE?Z MEM 40S MEM DATA MEM A_DMK7>
O MEMLA_DQSO MEM 70D VEM DS MEM A DQS P<0>
CO—MEMLA_DQSO MEM 70D VEM DS MEM A DQS N<O>
O MEMA_DCS MEM 70D MEM DQS. MEM A _DQS_P<1>
O MEMA DS MEM 70D MEM DQS MEM A _DOS_N<1>
O MEMA DQS2 MEM 70D MEM DQS MEM A_DQS_P<2>
O MEMA DQS2 MEM 70D MEM DQS MEM A_DOS_N<2>
CoO—MEMA DQS3 MEM 70D VEM DS MEM A DQS P<3>
O MEMLA_DOS3 MEM 70D VEM DS MEM A DQS N<3>
O MEMA DG4 MEM 70D MEM DQS MEM A_DQS_P<4>
O MEMA DOsa MEM 70D VEM DS NMVEM A_DQS_N<4>
O MEMLA_DOSS MEM 70D VEM DS MEM A DQS P<5>
O MEMLA_DOSS MEM 70D VEM DS MEM A DQS N<5>
O MEMLA_DOS6 MEM 70D VEM DS MEM A DQS P<6>
O MEMLA_DOS6 MEM 70D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 70D MEM DQS MEM A_DQS_P<7>
O MEMA DQS7 MEM 70D MEM DQS MEM A _DOS_N<7>
o MMBEaK MEM 70D MEM O K MEM B_CLK P<5.. 0>
Do MMBEaK MEM 70D MEM O K NMEM B_CLK N<5. . 0>
O MEMEB KE MEM 40S MEM CTRI MEM B_CKE<3. . 0>
O MEM B CNTI MEM 40S MEM CTRI MEM B_CS_L<3..0>
O MEM B NI MEM 40S MEM CTRI MEM B_CODT<3. . 0>
o MME QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
o MME QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
o MME QD MEM 40S NMEM CAVD VEM B_RAS L
o MME QD MEM 40S MEM CAVD VEM B_CAS L
O MEMB QD MEM 40S NEM CAVD MEM B WE L
O MEM B_DQ BYTEQ MEM 40S MEM DATA MEM B_DQ<7. . 0>
O MEM B DQ BYTE] MEM 40S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 40S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 40S MEM DATA MVEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 40S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 40S MEM DATA MEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 40S NMEM _DATA NMEM B_DQ<55. . 48>
O MEM B DQ BYTE?Z MEM 40S MEM _DATA NMVEM B_DQ<63. . 56>
O MEM B DQ BYTEQ MEM 40S MEM DATA VEM B_DiVkO>
O MEM.B_DQ BYTE1 MEM 40S MEM DATA MEM B_DiVk1>
O MEM B DQ BYTE2 MEM 40S MEM DATA MEM B_DMVk2>
O MEM B DQ BYTES MEM 40S MEM DATA VEM B_DIVK3>
CO—MEM B DQ BYTE4 MEM 40S MEM DATA VEM B_Divk4>
O MEM B DQ BYTES MEM 40S MEM DATA MEM B_DMVK5>
O MEM B DQ BYTEG MEM 40S MEM DATA VEM B_DIVK6>
[CO—MEM B DQ BYTE7 MEM 40S MEM DATA MVEM B_DIVK7>
O MEMLB_DQSO MEM 70D VEM DS MEM B _DQS P<0>
O MEMLB_DQSO MEM 70D VEM DS MEM B _DQS N<O>
O MEM B DS MEM 70D MEM DQS MEM B_DQS_P<1>
O MEM B DS MEM 70D MEM DQS MEM B_DOS _N<1>
O MEM B DQS2 MEM 70D MEM DQS MEM B_DQS_P<2>
O MEM B_DQS2 MEM 70D MEM DQS MEM B_DOS_N<2>
O MEMB_DOS3 MEM 70D VEM DS MEM B _DQS P<3>
O MEMB_DOS3 MEM 70D VEM DS MEM B _DQS N<3>
O MEM B DOsa MEM 70D VEM DS VEM B_DQS_P<4>
O MEMEB DO MEM 70D MEM DQS MEM B_DQOS_N<4>
oMM B _DOSS MEM 70D VEM DS MEM B _DQS P<5>
oMM B _DOSS MEM 70D VEM DS MEM B _DQS N<5>
O MEMB_DOS6 MEM 70D VEM DS MEM B _DQS P<6>
O MEMB _DOS6 MEM 70D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 70D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 70D MEM DQS MEM B_DOS_N<7>

MCP_NEM CONP

MCP_NVEM CONP

MEM_COWP_ VDD

MCP_NEM CONP

MCP_NVEM CONP

MEM_COMP_ GND

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 03/ 2000
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PCl - Expr ess

Properties

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’GAbq
PCl E_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
CLK_PCl E_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G—ff o
Pl E * =3X_DI ELECTRI C 2 PClE TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2
Dl | me_rex_cawe * 8 ML 2

NEED PCl e Genl/ Gen?2

SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.3

not es!

Anal og Video Signal Constraints

C CRT signal single-ended i npedence varies by |ocation:
- 37.5-ohmfrom MCP to first term nation resistor.
- 50-ohmfromfirst to second term nation resistor.

- 75-ohm from output of three-pole filter to connector
R/ &' B signals should be matched as cl ose as possible and < 10 i nches.
SOURCE: MCP89 | nterface DG (DG 04625-001_vO0.9), Section 2.4.1.

Digital Video Signal Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA’P‘
CRT_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
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
CRT * 20 ML 2 CRT CRT * ORT_2CRT
CRT_2CRT * 15 ML 2
CRT_2CLK * 50 ML 2
CRT_2SW TCHER * 250 ML 2
CRT_SYNC * =4x_DI ELECTRI C 2
MCP_DAC_COMP * =2x_DI ELECTRI C 2

(i f possible).

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’C*EFP4

DP_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

LVDS_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF

MCP_DV_COWVP * ¥ 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G‘ﬂ' o
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C 2
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM| =4x_DI ELECTRI C 2

Di spl ayPort/ TVWDS i ntra-pair matching should be 5 ps.
Di spl ayPort AUX CH intra-pair matching should be 5 ps.
Max trace length: LVDS 10 inches, DP 8.5 inches.

LVDS intra-pair matching should be 5 mls. Pairs should be matched within 100 mls.
NOTE: NV DG recommends 90 ohmdifferential for LVDS, but cabl e/display assune 100 ohm

Inter-pair matching should be within 100 ps.
No relationship to other signals.

B SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9), Section 2.4.2

SATA Interface Constraints

SATA intra-pair matching should be 1 ps.

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| G‘ﬂ' o
SATA * =3x_DI ELECTRI C 2 SATA TOP, BOTTOM| =4x_DI ELECTRI C 2
SATA_TERWP * 8 ML 2

Max trace length: 12 inches for SATA Genl/ Gen2, TBD for SATA Gen3.
SOURCE: MCP89 Interface DG (DG 04625-001_v0.9), Section 2.6

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ PCIE_90D PO E PEG R2D P<15.. 0>
[ PCI E_90D PO E PEG R2D N<15.. 0>
CO—BEGRD PGl E_90D PO E PEG R2D C P<15.. 0>
[ PCl E_90D PClE PEG R2D C N<15.. 0>
[OO—BEGI2R PGl E_90D PO E PEG D2R P<15.. 0>
[ PGl E_90D PCIE PEG D2R N<15. . 0>
[ PCl E_90D PCIE PEG D2R C P<15.. 0>
[ PCl E_90D PCIE PEG D2R C N<15. . 0>
[ PCl E_90D PCIE PClE AP_R2D P

[ PCl E_ 90D PCIE PClE AP_R2D N
CO—BPQE AR R2D PCl E_90D PCIE PCILE AP R2D C P
= PCl E 90D PCIE PCILE AP R2D C N
CO—POE AP R PCl E_90D PCIE PCl E AP_D2R P

[ PCl E_90D PCIE PCl E AP_D2R N

[ PCl E_90D PCIE PCl E ENET_R2D P
[ PCl E_90D PCIE PCl E_ ENET_R2D N
CO—BCLE ENFT_R2D PCl E_90D PCIE PClE_ENET_R2D C P
= PCl E_ 90D PCIE PClE ENET_R2D C N
[CO—BOLE_ENET_[2R PCl E_ 90D PCIE PCl E_ ENET_D2R P
[ PCl E_90D PCIE PCl E_ ENET_D2R N
[ PCl E_90D PCIE PCl E ENET_D2R C P
[ PCl E_90D PCIE PCl E ENET_D2R C N
[ PCl E_90D PCIE PClE FWR2D P

[ PCl E_90D PCIE PClE FWR2D N
[O—POE EWRD PCl E_90D PCIE PCE FWR2D C P
[ PCl E_90D PCIE PClE_FWR2D C N
[CO—POE EWRR PCl E_90D PCIE PCl E FW D2R P

[ PCl E_90D PCIE PCl E FW D2R N

[ PCl E_90D PCIE PCE FWD2R C P
[ PCl E_90D PCIE PCIE FWD2R C N
O M®P_PEQ_REFAK K PCE 1000 GK PG E PEG CLK100M P

[ K PCOE 1000 GK PG E PEG CLK100M N

O M®_PE1_REFAK K PCE 1000 GK PG E PCl E_ CLK100M AP_P
[ K PCE 1000 G K PG E PCl E_ CLK100M AP_N
O M2 _PE2 REEAK CK PCOE 1000 GK PG E PCl E_CLKI00OM ENET_P
[ K PCE 1000 GK PG E PCl E_ CLK100M ENET_N
O M®_PE3_REFAK K PCE 1000 GK PG E PCl E_ CLK100M FW P
[ K PCE 1000 G K PG E PCl E_CLK100M FW N
| m—

=

| —

| —

| —

=

| m—

| m—

| —

| m—

| m—

| —

| —

| —

[ —

MCP_PEX_Cl K_COVP. Mcp_PEX_cave | MCP_PEXO_TERMP
CRT_RED CRT_50S CRT CRT IGR C PR
CRT_GRFEN CRT_50S CRT CRT IGG Y Y
CRT Bl UF CRT_50S CRT CRT_ |G B COW_PB
CRT_SYNC CRT_50S CRT_SYNC CRT_| G HSYNC
CRT_SYNC CRT_50S CRT_SYNC CRT_| G VSYNC

._DAC Mep_pac cave | MCP_TV_DAC RSET
MCP_DAC, VREE Mce_pac cave | MCP_ TV DAC VREF
IMDS | G TXC DP_90D pspraypert | TMDS |G TXC P
IMDS_| G TXC DP_90D pisplAyPorT | TMDS_ | G TXC N
IMDS | G TXD DP_90D pispLayport | TMDS | G TXD P<5. . 0>
IMDS | G TXD DP_90D pispLayport | TMDS | G TXD N<5. . 0>
DP_EXT M DP_90D piselayport | DP 1G M. P<3. . 0>
DP_EXT M DP_90D pisplayport [ DP 1G ML N<3. . 0>
DP_EXT_AUX_CH DP_90D pisplayport | DP 1G AUX CH P
DP_EXT_AUX_CH DP_90D piselayport | DP 1 G AUX CH N

MCP_DV_CONP

|

5
d

IVDS IG A K LVDS 100D LVDS LVDS |G A CLK P
VDS IG A K LVDS 100D LVDS LVDS I G A CLK N
LVDS 1 G A _DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
LVDS 1 G A _DATA LVDS 100D LVDS LVDS | G A DATA N<2..0>
LVDS | G A_DATA3 LVDS 100D LVDS LVDS | G A DATA P<3>
LVDS | G A_DATA3 LVDS 100D LVDS LVDS | G A DATA N<3>
VDS IG B K LVDS 100D LVDS LVDS I1G B CLK P
VDS IG B K LVDS 100D LVDS LVDS 1G B CLK N
LVDS 1 G B _DATA LVDS 100D LVDS LVDS | G B DATA P<2..0>
LVDS 1 G B _DATA LVDS 100D LVDS LVDS | G B_DATA N<2..0>
LVDS | G B_DATA3 LVDS 100D LVDS LVDS | G B _DATA P<3>
LVDS | G B_DATA3 LVDS 100D LVDS LVDS | G B_DATA N<3>
>_| | MCP_DV_COVP. MCP_| FPAB _RSET
MCP_| EPAB_VPROBE MCP_| FPAB_VPROBE
SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P
SATA_90D SATA SATA HDD R2D C N
SATA_90D SATA SATA _HDD R2D P
SATA_90D SATA SATA HDD R2D N
SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P
SATA_90D SATA SATA _HDD D2R N
SATA_90D SATA SATA_HDD D2R C P
SATA_90D SATA SATA HDD D2R C N
SATA_ QDD R2D SATA_90D SATA SATA ODD R2D C P
SATA_90D SATA SATA ODD R2D C N
SATA_90D SATA SATA _ODD R2D P
SATA_90D SATA SATA _ODD R2D N
SATA QDD 2R SATA_90D SATA SATA _ODD D2R P
SATA_90D SATA SATA _ODD D2R N
SATA_90D SATA SATA ODD D2R C P
SATA_90D SATA SATA ODD D2R C N
MCP_SATA_TERMP SATA_TERMP MCP_SATA_TERMP

0 0000000000000000 00 000000000000

8 68

8 68

16 23

16 23

8 67

8 67

6867

6867

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 03/ 2000
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LPC Bus Constraints

MCP89 Net

Properties

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
LPC 55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_LPC_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

LPC

=1. 5x_DI ELECTRI C

CLK_LPC

=2x_DI ELECTRI C

D SOURCE: MCP8

9 Interface DG (DG 04625-001_vO.

9), Section 2.

UsSB 2.0

Interface Constraints

7

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD

USB_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VeI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

usB

=2x_DI ELECTRI C 2

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP8

9 Interface DG (DG 04625-001_vO.

9), Section 2.

SMBus I nterface Constraints
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 NEQ(’GAb‘
SMB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SvB

=2x_DI ELECTRI C 2

SOURCE: MCP89 Interface DG (DG 04625-001_vO0.9), Section 2.

Interface Constraints

c| HD Audi o

9

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
HDA_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

HDA

=2x_DI ELECTRI C

MCP_HDA_COMP

8 ML

SOURCE: MCP8

9 Interface DG (DG 04625-001_vO.

9), Section 2.

SI O Si gnal Constraints

10

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
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

CLK_SLOW

=1. 5x_DI ELECTRI C

S

SOURCE: MCP8

SPI I nt

erfac

9 Interface DG (DG 04625-001_vO.
e Constraints

9), Section 2.

11

PHYSI CAL_RULE_SET

LAYER

ON_LAYER?

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

B SPI_55S

*

=55_OHM_SE

=55_OHM SE

=55_OHM SE

=55_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPI

=1. 5x_DI ELECTRI C

S

SOURCE: MCP89 I nterface DG (DG 04625-001_vO0.9),

Section 2.12

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O—LkC AD L PC_55S LPC. LPC AD<3..0>

CO—LPC_ERAME | L PC 5585 LPC LPC FRAME L

[O—LPC RESET | L PC 558 LPC LPC RESET L

CO—MP_LPC A Ko K IPC 558 | QK IPC LPC CLK33M SMC R

[ CKIPC 555 | QK IPC LPC ClLK33M SMC

[ K IPC 558 | QK IPC LPC CLK33M LPCPLUS

O USB EXTA USB_ 90D USB USB_EXTA P

[ USB_90D USB USB_EXTA N

[ USB_90D USB. USB _EXTA MJUXED P

[ USB_90D USB USB_EXTA _MUXED N

CO—UsB MmN USB_90D USB USB_M NI _P

[ USB_90D USB USB_M NI _N

[O—USB EXID USB_90D USB USB_EXTD P

(- USB 90D USB USB_EXTD N

O USB _CAMERA USB_90D USB USB _CAMERA P

[ USB_90D USB USB_CANMERA N

CO—UsB BT USB_90D USB USB BT P

= USB_90D USB USB_BT_N

O USB TPAD USB_90D USB USB_TPAD P

[ USB_90D USB USB_TPAD N

OO—UsB IR USB_90D USB USB IR P

[ USB_90D USB USB IR N

O UsB EXIR USB_90D USB USB_EXTB_P

= USB_90D USB USB_EXTB_N

CO—UsB 157 USB_90D USB USB_T57_P

= USB_90D USB USB_T57_N

[O—UsB EXIC USB_90D USB USB EXTC P

(- USB 90D USB USB_EXTC N

[O—USB_SDCARD USB_90D USB USB_SDCARD P

D USB_90D USB USB_SDCARD N

o—UsB v USB_90D USB UsSB WM P

= USB_90D USB USB_VWM N

O M®_USB RBIAS MCP_USB_RBI AS MCP_USB_RBI AS_G\D
> MCP_Q_¢ | SMB 55S SMB SMBUS MCP_0_CLK
> MCP_0Q_| | SMB 55S SMB SMBUS _MCP_0_DATA
_SMC, | . | SMB_55S SVB SMBUS MCP_1_CLK
_SMC, | . | SMB_55S SVB SMBUS MCP_1 DATA

OO HABT AK HDA_55S HDA HDA BIT_CLK

HDA_55S HDA HDA BIT_CLK R

[O—HDA_SYNC HDA_55S HDA HDA_SYNC

[ HDA 55S HDA HDA SYNC R

O HDARST | HDA 55S HDA HDA RST R L

= HDA_55S HDA HDA_RST_L

O HDA_SDI N HDA_55S HDA HDA_SDI NO

[— HDA_55S HDA HDA _SDI N_CODEC

O—HDA_SDaT HDA_55S HDA HDA_SDOUT

[ HDA_55S HDA HDA _SDOUT_R

O MCR_HDA_PULLDN COVP MeP HDA cave | MCP_HDA _PULL DN _COVP

O—MP sus aK QK SIONS5S | QK _SILOW PM ClLK32K_SUSCLK R

= CK SION55S | A K SIow PM CLK32K SUSCLK

O—SBLaK SPI _55S SPI SPI _CLK R

[ SPl_55S SPl SPI _CLK

CO—SBL_ Ml SPl_55S SP| SPI_MOSI _R

= SPl_55S SPl SPI _MOSI

CO—SPLMSO SPl_55S SPl SPlL _M SO

O—SBLCs0 SPl_55S SP| SPI_CSO_R L

[ SPl_55S SPl SPI _CSO_L

[ SPl_55S SPl SPI_MB_CLK

D SPl_55S SPl SPI _M.B_MOSI

= SPl_55S SPI SPI_M.B_M SO

[ SPl_55S SPl SPIL_MB CS L

[ SPl_55S SPI SPI _ALT _CLK

[ SPI _55S SPI SPI _ALT_MOSI

= SPl_55S SPl SPI _ALT_M SO

(- SPl_55S SPL SPI _ALT_CS_L

18 39 41

18 39 41

18 24

18 24

24 39

24 a1

17 37

17 37

37 79

37 79

8 17

8 17

8 17

8 17

17 29

17 29

17 29

17 29

17 47

17 47

17 38

17 38

17 37

17 37

6 38

6 38

8 17

8 17

17 30

17 30

8 17

8 17

17

18

18 24

24 39

18 41

6 a1

18 41

6 a1

6 18 41

18 41

6 a1

a1 50

a1 50

a1 50

a1 50

SYNC MASTER=T27 M.B SYNC DATE=08/ 27/ 2000
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MCP RGM |

(Et hernet) Constraints

:

I Net

Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _COVP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

MCP_BUFO_CLK

=3: 1_SPACI NG 2

ENET_M |

12 ML

D SOURCE: MCP7

88E1116R ( Et

3 Interface DG (DG 02974-001_vO01

her net PHY)

), Sections 2.7.2 & 2.7. 4
Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

Dl FFPAI R NECK GAP

ENET_MDI _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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_MDI

25 ML

S

SOURCE: MCP7

SD Card

3 Interface DG (DG 02974-001_vO1

Interface Constraints

), Section 2.7.4

ELECTRI CAL_CONSTRAI NT_SET

NET_
PHYSI CAL

TYPE
SPACI NG

MCP_M | _COVP_VDD

O MeMI_cowe MP_M1_COVP

o MeMI_cow MCP_ M1 _COVP MCP_M | _COVP_GND

O MP_Q K25M BUEQ ENET_ M1 55s | vee Bura ak | MCP_CLK25M BUFO_R
[ ENET M1 555 | mvop BUEg ak | RTL8211 ClLK25M CKXTAL1
OO—ENELINIR | ENET_M 1 _55S | ENFT_M | ENET_I NTR L
O—EMELMIO ENET_ M1 55S | ENFT M| ENET_MDI O

O—ENEL M ENET_ M1 55S | ENFT M| ENET_NMDC

O —ENET_PURDAN | ENET_ M1 55S | ENFT M| ENET_PWRDWN L
[CO—EMNELRXQLK ENET_M 1 _55S | ENFT_M | ENET_CLK125M RXCLK R
D ENET_ M1 55S | ENFT M| ENET_CLK125M RXCLK
[ ENET_ M1 55S | ENFT M| ENET_RXD R<3..0>
CO—ENET_RXD_STRAP ENET_M 1 _55S | ENFT_M | ENET_RXD<0>
[O—EMEL_RXD_ STRAP ENET_M 1 _55S | ENFT_M | ENET_RXD<3. . 1>
[O—EMNELRXD ENET_ M1 55S | ENFT M| ENET_RX CTRL
[OO—EMNELIXAK ENET_M 1 _55S | ENFT_M | ENET_CLK125M TXCLK
O—EMELIXD ENFT M1 _55S | ENFT M1 ENET_TXD<0>
[O—ENELTXD ENET_M 1 _55S | ENFT_M | ENET_TXD<3..1>
O—ENELTXD ENET_M 1 _55S | ENFT_M | ENET_TX_CTRL

[ ENET_M | _55S | ENFT_M | ENET_RESET_L

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SD_55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

Et her net Ne

t

Properties

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG we G

SD_| NTERFACE

=3X_DI ELECTRI C 2

NET_
PHYSI CAL

TYPE
SPACI NG

ENET_MDI _1000)

ENET_MDI

ENET_MDI _P<3. . 0>

ENET_MDI _1000)

ENET_MDI

ENET_MDI _N<3. . 0>

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CO—SD_DATA SD 555 sD I NTERFACE | SD_D<4. . 0>
[ SD 555 sh_I NTEREACE | SDCONN_DATA<4. . 0>
[ SD 555 sh_I NTEREACE | BCMB7765_CR DATA<4>
[CO—SDDATA R SD_55S SD_LNTEREACE | SD D<7. . 5>
f— SD_55S s | NTEREACE | SDCONN_DATA<7. . 5>
= SD_55S sD | NTEREACE | BCMB7765_CR _DATA<7. . 5>
O—Shak SD 55S sh | NTEREACE | SD_CLK
[ SD 555 sb_INTEREACE | SD CLK R
fa— SD 555 sD | NTERFACE | SDCONN_CLK
Oo—shan SD 55S sD | NTEREACE | SD_CNVD
[ SD 555 sD | NTERFACE | SDCONN_CMVD
f— SD 555 SD_| NTEREACE | BCMB7765_CR_CMD
NOTE: SD D<7..5> are different to support

BCM6764M BCMB7765 co- | ayout .

17

8 17

8 17

8 17

24 31

31 32

31 32
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FireWre Net

Properties

CANNOT SYNC THI S PAGE FROM T27, FW CONSTRAI NTS CHANGED TO 1000HM DI FF

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE 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
FW 100D * =100_0HM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_OHM DI FF =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
FW. TP * =3: 1_SPACI NG ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—eweo_te EW 100D EW TP FWPO TPA P
Co—&weote Ew 100D EW TP FWPO TPA N
CO—&weo_ten EW 100D EW TP FWPO TPB P
[ S— EW 100D EW TP FW PO_TPB N
CoO—aweL e EW 100D EW TP FWP1 TPA P
CoO—&werte EW 100D EW TP FWP1 TPA N
CO—fwetem EW 100D EW TP FWP1 _TPB P
CO—ewel e EW 100D EW TP FWP1 TPB N

Port 2 Not

Used

l SYNC

MASTER=T27 M.B

SYNC _DATE=07/ 20/ 200!

TTTLE

FireWre Constraints
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW

e
ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL Seaci NG
[CO—swus. s sa NE, NE SMBUS SMC A S3 SCL
CoO—swssn sDA NE, NE SMBUS SMC A S3 SDA
[CO—SMELS_SMC BSOSOl NE, NE SMBUS SMC B SO _SCL
CO—S\MBUS_SMCB_S_SDA NE, NE SMBUS SMC B_SO_SDA
CO—S\eus.s\wcoso sa B, NE SMBUS SMC 0 SO _SCL
[CO—S\eLs.sveo_sn_soa NE, NE SMBUS SMC O SO SDA
> s s esa sa " e
[ —SMELS_SNC_BSA_SDA NE, NE SMBUS SMC BSA SDA
[CO—S\eLS_SVC Meur_sal NE, NE SMBUS SMC MGMT_SCL
CO—SMELS_SVC Mavr_sDA NE, NE SMBUS SMC_MGMI_SDA
SMBus Charger Net Properties
e

ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL SeacinG
CO—axrcs 1TQI_DIEEPAIR CHGR CSI _P
[ — 1TQI_DIEEPAIR CHGR CSI_N

1TQI_DIEEPAIR CHGR CSI R P
g 1TQI_DIEEPAIR CHGR CSI R N
CO—s=®=cso 1TQI_DIEEPAIR CHGR CSO P
[— 1TQI_DIEEPAIR CHGR CSO N
[ — 1TOl_DIEEPAIR CHGR CSO R P
[ — 1TOl_DIEEPAIR CHGR CSO R N

aa 58

aa 58

SYNC _DATE=07/ 28/ 200!

ISYNC MASTER=T27 M.B
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, M sc Net Properties Power Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE NET_TYPE
SENSE_1TOL_55S « 1.1 DIFFPAR|  =55_OHM SE =55_0HM SE =55_0HM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R ELECTRI CAL_OONSTRAINT_SET |  PHYSI CAL SPAC NG ELECTRI CAL_OONSTRAINT_SET |  PHYSI CAL SPACI NG
N - — — — . . - (PCLE_AP) CAKPOE 100D | QK POE PCl E_ CLK100M AP_CONN P o 29 O CRUTHNENS_[2 THERM 1TOL_555 THERM CPUTHVSNS D2_P s
THERM_1TOL_55S =1:1_DIFFPAIR|  =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI ,R = QK PaF 1000 Ak POE PCI E_CLKL0OM AP_CONN N« o TrERv 1Tl 259 TrERM CPUTHVENS D2 N -
DI FFPAI R * =1:1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAIR BT SR 90D sh USB EXTA MUXED P e [CO—CRU THERVD THERM 1T01_555 THERM CPU _THERNMD P 9 5
CoO—HSE = [ THERM 1TOl_55§ THERM CPU_THERMD_N o 45
O (UsB EXTA) USB 90D USB USB_EXTA _MUXED N 37 75
= = O MCRTHVENS 2 THERM 1TOL 559 THERM MCPTHVENS D2_P
o> (LUSB_EXTA) USB_90D USE USB_LT1_P a7 MCPTHVENS D2_N
O (UsB_EXTA) USB 90D USE USB LT1_N . THERM 1TOL 555 THERY
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT oD PEPYS en USB TPAD R P O MCR_THVDI ODF THERM 1TOL 559 THERM MCP_THVDI ODE_P 18 a5
SENSE N =2:1_SPACI NG 2 D_(_L_E,B:TPAD\ USB_90D USE USB TPAD R N - [ — THERM 1TOL_553 THERM CP_THMVDI COE N 1 45 D
D CO—SENSE DIFEPAIR SENSE_1TOl 555 SENSE ISNS 1V5_S3 P
i O (USB_CAMERA) USB_90D USB USB _CAMERA CONN P .
THERM - =2: 1_SPAG NG ? CavERA) USA_90D . USB_CANVERA_CONN N = SENSE 1Tl 555 SENSE ISNS 1V5_S3_N
— o (UsB ISB_ ISB 62 SENSE 17Ol 559 SENSE ISNS 1V5_S3 R P
AUDI O * =2: 1_SPACI NG ? - USB 90D USB USB BT _CONN P 629 = neE 1Tor el oner SNS 1V5 S3 RN
f— tgﬁ:g @ £E ﬁ$2 P PN o [Co—SENSE_DI FEPAI R SENSE_1TOI_555 SENSE | SNS_Al RPORT P
. a7 SENSE_1TOl 559 SENSE I SNS_Al RPORT_N
= USB_90D USB USB LT2 N a7 D: SENSE_1TOl_559 SENSE | SNS_AI RPORT_R P
SPACING_RULE_SET LAYER LINETOLINE SPAGING | W1 GHT i ENET_MDI 100D | ENETCONN ENETCONN _P<3. . 0> 32 [ SENSE_1TO1_559 SENSE I SNS_AIRPORT R N
ENETCONN * 25 MLS ? [ ENET_MDI 100D | ENETCONN ENETCONN _N<3. . 0> 32 [O—SENSE_DI EEPALR SENSE_1TO1 559 SENSE | SNS HDD P
= SATA e0D SaTA SATA ODD R2D UE_P w [ SENSE 1Tl 555 SENSE :g@ HOOLN
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT [ SATA_90D SATA SATA ODD R2D UF_N . | — SENSE_1TOl_558 SENSE 'SNS HDD R N
SATA_90D SATA SATA_ODD D2R_UF_P o 56 = SENSE_1TOL_S59SENSE
GN\D * =STANDARD ? = CATA 90D P SATA ODD D2R UF N CO—SENSE DIFEPAIR SENSE_1TOl 555 SENSE | SNS LCDBKLT P
VEM POVER N STANDARD > — = o e ] SENSE_1TOl_555 SENSE I SNS LCDBKLT N -
— [ SATA_90D SATA SATA HDD D2R UF P 36 [ SENSE_1TOl_555 SENSE I SNS LCDBKLT R P
[ SATA_90D SATA SATA HDD D2R UF N 36 [ SENSE_1TOl_555 SENSE I SNS LCDBKLT R N
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT [ SATA_90D SATA SATA HDD R2D UF P 36 [O—SENSE_DI EEPALR SENSE_1TOl 555 SENSE I SNS_ODD P
Evy—" - SETRTY. 1000 - SATA_90D SATA SATA_HDD _R2D_UF_N 6 - SENSE 1TO1 559 SENSE :2@ % g S
SATA_90D SATA SATA_HDD D2R RDRV_IN P . = SENSE_1TOL_S59 SENSE
PWR_P2MM * 0.20 MM 1000 = = SENSE_1TQ1_559 SENSE ISNS OOD R N
[— SATA_ 90D SATA SATA HDD D2R RDRV_I N N 36 =
= SATA 90D SaTA SATA_HDD_R2D_RDRV_I N_P O SENSE_DIEEPAIR SENSE 11OL bby SEhsE LSNS_CRUVIT_B w
__ _ . a6 NT
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [ SATA_90D SATA SATA HDD R2D RDRV_I N N 6 | — oA R zig—ng—:: :EE II\/SCII\:’ISCOC?ESO I/SEN 5 a
" = N === SATA_ 90D SATA SATA HDD D2R RDRV_OUT_ P [o—SENSE = = 21 62
MEMLOLK oo GND_P2WM MEMLOLK VEM_POVER PUR P2MM_ DD SATA 90D ATA SATA_HDD D2R RDRV _OUT_N_ ., = SENSE_1TOL 859 SENSE MCPCORESO_VSEN N 2 e
MEM_CMVD GN\D * GN\D_P2MM MEM_CMVD MEM_POVER * PWR_P2MM [ SATA_90D SATA SATA HDD R2D RDRV_OJT P 4 = MEM PONER PP1V5R1V35_S3 57
" === N === SATA_ 90D SATA SATA HDD R2D RDRV._OUT_N
C MEM_CTRL G\ GND_P2WM MEM_CTRL VEM_POVER PUR P2MM_ DD SATA 90D SATA SATA_HDD D2R NORDRV P .. = SB_POUER gﬁg@ gg o7 C
MEM _DATA G\D * GND_P2MM MEM _DATA MVEM_POVER * PWR_P2MM = SATA 90D SATA SATA_HDD_D2R_NORDRV_N w0 [ — zz{xs PP1VE S0 6768
« i " === SATA_ 90D SATA SATA_HDD R2D_NORDRV P, [— | 670
MEM DQS G\D GND_P2MM MEM DQS VEM_POVER PVR_P2MM = ATA 90D o SATA HDD R2D NORDRV N > T an GN\D
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE;VSE‘T NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE;VSE‘T G’ a h I C S I\bt Pr r t I - n n
s ad P ope €s Audi o Net Properties
CLK_PCI E GN\D * GND_P2MM CLK_FSB G\D * GN\D_P2MM NET_TYPE E—TVPE
PCIE G\D * GND_P2MM CPU_COVP G\D * GND_P2MM ELECTRI CAL_CONSTRAI NT_SET |  PHYSI CAL SPAGI NG ELECTRI CAL_CONSTRAI NT_SET | PHYSICAL | SPACI NG
SATA a\D * G\D_P2MM CPU_GTLREF a\D * G\D_P2MM = L\VDS_1000 LS LVDS N A CLK P DI EEPALR AUDLO AUD_SPKRAMP_LIN P
— - - LVDS_100D L\VDS LVDS CONN A CLK N =
= — = = [ DI EEPAI R AUDI O AUD SPKRAMP_LI N N
usB GN\D * GN\D_P2MM CPU_VCCSENSE G\D * GN\D_P2MM [ LVDS_100D LVDS LVDS CONN A CLK F P s 67 O trpaLR DO AUD SPKRAMP SUBI N P
CLK_PCI E SB_POVER * PWR_P2MM = LVOS_1000 VDS LVDS N_A_CLICE N o o7 DI EEPAI R AUDI O AUD_SPKRAMP_SUBI N_N
P2 = | VDS 100D | vDS LVDS CONN_A DATA P<2..0> = AUD SPKRAMP RI N P —
SATA SB_POVER * PWR_P2MM LVDS 100D L\VDS LVDS CONN A _DATA_N<2..0> | — DLEEFALR ALDLO
— — g VDS 100D oS LVDS CONN B CLK P [ DI EEPALR AUDL O AUD _SPKRAMP_RI N N
use SB_POAER - PYR_P2MM [ L\VDS_100D LVDS LVDS CONN B CLK N [ DI EEPAI R AUDI O SSMR315L_P
_ _ [ LVDS 100D LVDS LVDS CONN B CLK F P s DI EEPAI R AUDI O SSMP315L_N
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [ LVDS 100D L\VDS LVDS CONN B CLK F_N f— DI EEPAI R AUDI O SSMR315S P
. = N Vi [ LVDS_100D LVDS LVDS CONN B _DATA P<2..0> DI EEPAL R AUDLO SSM315S N
LVDS G\D G\D_P2MM ENET_MDI GND GND_P2MM = L\DS 1000 | 1vos LVDS CONN B _DATA_N<2..0> l:l: DLEEPALR ADLO SSMP315R P
OB EXT M) DP_90D DI SPI AYPORT DP_EXT_M._P<3..0> o 6o [— DI EEPAI R AUDI O SSMP315R N
= DP_20D Dl SPI AYPORT DP_EXT _M._N<3..0> 5 69 o—seKar DI EEPAI R AUDLO SPKRCONN L_OUT_P
= DP_90D DI SPI AYPORT DP_EXT_M._C P<3..0> 60 = DI EEPAI R AUDI O SPKRCONN_L_OUT_N
= DP_20D DI SPL AYPORT DP_EXT M._C N<3..0> o0 o—sexar DI EEPAI R AUDLO SPKRCONN S _OUT_P
[— DP_90D DI SPI AYPORT DP_EXT M._F P<3..0> 69 [ DI FEPAI R AUDI O SPKRCONN_S QUT_N
B = DP_90D DI SPI AYPORT DP_EXT_M._F_N<3..0> 60 Co—SeK. Qi DI EEPAI R AUDI O SPKRCONN_R_OUT_P B
Co-(DE_EXT_AUX_CH) DP_90D pisprayport | DPEXT AUX CH C P s 60 = DI EEPAL R AUDLO SPKRCONN R OUT_N
[ DP_90D DI SPIL AYPORT DP_EXT_AUX _CH C N s 60 Bl MC P
DP_90D DI SPIL AYPORT DP_AUX _CH SWP [ — DI FEPAI R AUDL O
= = DI EEPAI R AUDI O Bl_MC N
= DP_90D DI SPI AYPORT DP_AUX_CH SW N =
= [ DI EEPAI R AUDI O HS MC P
- . [ DI EEPAI R AUDI O HS M C N
MCP Fanout Constrai nt Rel axati ons
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 GAP
MEM 40S * 0.09 MM 5.8 WM '
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COWP TOP 0.1 MM 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE p—
MCP_MEM_COVP TOP 0.1 MM 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COWP TOP 0.1 WM 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 MM 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COWP * 0.25 MM 250 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
A SYNC MASTER=T27 M.B
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K6/ K69 Boar d- Speci fi c Physi cal

& Spacing Constraints

BOARD LAYERS BOARD AREAS BRI | OEREFER
TOP, 1SL2, 1 SL3, | SL4, | SL5, I SL6, 1 SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.2
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
DEFAULT * Y =50_OHM_SE 0.080 MM 12.7 W 0 MM 0 MM
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT :UEFAULf
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM SE | TOP, BOTTOM M 0.090 MM 0.090 MM o
55_OHM _SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
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
50_OHM SE | TOP, BOTTOM M 0.115 MM 0.115 MM T
50_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM SE | TOP, BOTTOM M 0.165 MM 0.100 MM o
40_OHM SE * Y 0.126 MM 0.100 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_CHM SE | TOP, BOTTOM M 0.310 MM 0.310 MM o
27P4_OHM SE * Y 0.222 MM 0.222 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF  |ista,1s04 1510, 15119 Y 0.151 MM 0.109 MM =STANDARD 0.224 MM 0.090 MM
70_OHM DI FF | TOP, BOTTOM M 0.185 MM 0.185 MM 0.200 MM 0.200 MM
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
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  |isia. 1504, 1510, 15019 M 0.095 MM 0.095 MM 0.234 MM 0.234 MM
90_OHM DI FF | TOP, BOTTOM M 0.112 MM 0.112 MM 0.220 MM 0.220 MM
PHYSI CAL_RULE_SET LAYER ALONEY M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI NARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF |isia, 154, 1sto, 1 staol Y 0.075 MM 0.075 MM 0.244 MV 0.244 MM
100_OHM DI FF | TOP, BOTTOM Y 0.091 MM 0.091 MM 0.230 MV 0.230 MM
PHYSI CAL_RULE_SET LAYER ALONEY M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF |sia, 1sta,15t0,1 5010 Y 0.075 MM 0.075 MM 0.330 MM 0.330 MM
110_OHM DI FF | TOP, BOTTOM M 0.077 MM 0.077 MM 0.330 MM 0.330 MM
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 NN|>

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’ NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE75E.T NET_PHYSI CAL_TYPE AREA_TYPE PHYSI OAL7RU;E7$E|:
DEFAULT * 0.1 M 2 * * BGA BGA_PIMM MEM 40S BGA STANDARD
STANDARD * =DEFAULT 2 MEM _CLK * BGA BGA_P2MWM
BGA_P1MM * 0.1 MM CLK_FSB * BGA BGA_P2MWM
BGA_P2MM * 0.2 W 2 CLK_LPC * BGA BGA_P2MWM
BGA_P3MM * 0.3 WM 2 CLK_PCI E * BGA BGA_P2MWM

_ CLK_SLow * BGA BGA P2MWM

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT FSB_DSTB FSB_DSTB BGA BC;A_P?)W -

1.5: 1_SPACI NG * 0.15 MM 2

2:1_SPACI NG * 0.2 MM 2
2.5: 1_SPACI NG * 0.25 MM
3: 1_SPACI NG * 0.3 MM 2
4: 1_SPACI NG * 0.4 MM 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
1. 5X_DI ELECTRI ¢ TOP, BOTTOM 0.105 MM 2

2X_Dl ELECTRI C | TOP, BOTTOM 0.140 MM 2

3X_Dl ELECTRI C | TOP, BOTTOM 0.210 MM

4X_DI ELECTRI C | TOP, BOTTOM 0.280 MM 2

5X_DI ELECTRI C | TOP, BOTTOM 0.350 MM 2

1. 5X_DI ELECTRI ¢ * 0.095 MM

2X_Dl ELECTRI C * 0.126 MM

3X_DI ELECTRI C * 0.189 MM 2

4X_DI ELECTRI C * 0.252 MM 2

5X_DI ELECTRI C * 0.315 MM 2

SYNC MASTER=T27 M.B

SYNC_DATE=08/ 06/ 2009
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