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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%
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M sc Po o1
CLK
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o 8
SPI
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nn = PG 20
Po 38 T
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SATA 19000 B. O BSB ADC Fan Ser.
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P SD CARD READER Bl uet oot h TRACKPAD/ IR CAMERA EXTERNAL
KEYBOARD UsB
oM aur Connector s
Po 30 P 0 P 0 P 0 P 0
P 30
DI SPLAY PORT
CONN oot g = y T /I\
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PP18V5_DCl N_CONN ~
L1
D6905
1~ PPVIN_G3H P3V42G3H ENABLE ‘
3. 425V G3HOT PP3V42_G3H_REG @ SMC PWRGD
D6905 gl PBUS_VSENSE LT3470 v - - RNSVD30A- F @
uU6990 U5000
7A FUSE b315 R5492 D
PPVBAT_G3H_CHGR_REG PPBUS_G3H — PPBUS_G3H CPU | SNS_R PPBUS_G3H_CPU_I SNS
F7000 PP5V_S0_CPUVTTSO
&
VPN
CHGR_EN CPUVTTSO EN~Jl ey psv vour PP1V05_S0
F6905 (s5) (S0) CPUVTT | (8A MAX CURRENT)
6A FUSE ENABLES 1.05V)
AC DCI N( 16. 5V) ( -
ADAPTER %>—f\u VIN vour u5403 ThSregs” = QP\ARBTN*
I N SMC_BATT_| SENSE
- PBUS SUPPLY/ P -
BATTERY CHARGER @ PLTRST*¢LPC RESET L
CPUVTTS0_ PGOOD
L  — RSMRST*
| SL6258A
e L7000 @ SMC_CPU_VSENSE MEP_PS_PVRCD| 1 pyrep U PVRGD
CPU VCORE PPVCORE_SO_CPU @ CPUPVRGD(GP! 049) @
V(
J6950 Vi NI SL9504B SMC_CPU_I SENSE ~ (44A MAX CURRENT) u285 CPU_RESET# -
— [}
| MP VR ON U1400 \;
3s2P Q7050 —" TR N ¢
BATT_POS_F PPVBAT_G3H_CHGR_OUT P VR PWRGOOD DELAY [
l(o 7o 12.6V) I“ 7400 7 c
P1VO5ENET_EN| 1. 05V SO CPU
BGATE s PPlVOS_ENEl’_FQ’@
PPBUS_(BH (@®B841) 4.1§va7qﬂso
CHGR | N PP4V5_AUDI O_ANALOG
1. 05V (S5) U6200 . RESET* |<—
- 1 SL8009 PP1VO5_S5_REG U1000 @
VL @ @ P3V3S3_EN = P1VO5_S5_EN U7750 vout
PM_SLP_S4_L PP5V_S3_REG Q7940
SMC PP5V_SO_FET
P16
- SLP_s3# @ @ PSVRTSO_EN L | VN PP5V_S3 REG PP5V_S3 -
- U4900 _EN_ 5v _ @
DDRREG EN MG PN EN SERGII (= — P5VS0_EN
U1400 ._@ = Po sy Q7800 T T T|PP3V3_S5_REG _ PP3V3 S5
P3V3S5_EN L e 3.3V (4A MAX CURRENT) —_—
PO _feseTor L “TPSBi175” grato
@ @ @ SMC_PM_G2_EN u7200 T PP3V3_S3_FET @
= PSVLTS3_EN l PGIODL 2 vrea
DELA® VIN
LP8543 P5V3V3_PGOOD P3V3S3_EN
wo701 PPVOUT_SO_LCDBKLT >e
BKLT_EN | foa VOUT SMC ‘ B
7930 AL svs RSVRST_oUT( P15){ PM_RSMRST _L
RCD \RGD( P12) —>99ms DLY,
@ PP3V3_S0_FET | MP_VR_ON( P16) %@
@801 ([t RSURST_PVRCDSJ pevmsT. | N P13)
PM|SLP_S3_L N PLT_RST*
PM ENET_EN_L o%. PWR_BUTTON( P90)
P3V3S0_EN — pirCBTN oy e PM PURBTN L
@810
P3V3_ENET_FET RST g SMC_RESET L
P5V3V3_PGOOD
d SLP_S5_L
@802 P3V3ENET_EN L MCPCORESO PGOOD == p SLP_S5_L(P95)
WoL_EN | MSPOORESO_PCC SLP_SA L ~ysip sa_L(Po4)
- [ CPUVTTSO_PGOGD SLP_S3_L e
SI\/C_ADAPTER_EN Sov LT S35 rooo SLPS3.L ~dsip s3_L(P93)
s3 FT;:E)rSSO PP1V5_S0_FET — PP1V5_SO @ SOPGOOD_PVROK U4900
(Q7901 & Q7971) 1.8V LDO
N TPS62202 PP1V8_S0_REG -
=DDRREG EN s 19V PP1V5 S3 REG w7760
________ / (12A MAX CURRENT) RST*
PM SLP S3 L =DDTVTT_EN (19)
S3 0. 75V PP3V3 SO |1
vour2 . PPOV75 O%o REG) Prve %o
1A MAX CURRENT PPLV5 SO Iy
-RC P1V8S0_EN ‘ b S SeE1TTE L
M Plv?gg)o EN @ TP%571310106 PPIVOS SO fyg LTC2909 =DRAGON SYNC DATE:m_ A
u7870 Power Bl ock Di agram
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Bar Code Labels / EEE #'s

BOM NUMBER BOM NAME BOM OPTI ONS PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
630- 9923 PCBA, MLB, BETTER, K24 K24_COMVON, CPU_2_26GHZ, EEE_6GC, KB_BL 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 64] CRI TI CAL EEE_6G4
630- 9924 PCBA, MLB, BEST, K24 K24_COMVON, CPU_2_53GHZ, EEE_6GD, KB_BL 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6GC) CRI Tl CAL EEE_6GC

826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6GD] CRI TI CAL EEE_6GD

BOM G oups

BOM GROUP BOM OPTI ONS
K24_COMMON COMMON, ALTERNATE, K24_MCP, K24_M SC, K24_DEBUG_PROD, K24_PROGPARTS
K24_NMCP MCP_B03, BOOT_MODE_USER, MCPSEQ_SMC
K24_M sC ONEW RE_PU, DP_ESD, M KEY, BKLT_PROD, SUPERCAP_NO, LDO_NO

K24_PROGPARTS

BOOTROM_PROG, SMC_PROG, | R_PROG, VELLSPRI NG_PROG

K24_DEBUG_ENG

DEVEL_BOM SMC_DEBUG_YES, XDP

K24_DEBUG_PVT

DEVEL_BOM BMON_PROD, SMC_DEBUG_YES, XDP, NO_VREFMRGN

K24_DEBUG_PROD

BMON_PROD, SMC_DEBUG_YES, XDP, LPCPLUS_NOT, NO_VREFMRGN

K24_DEVEL_ENG

BMON_ENG, XDP_CONN, LPCPLUS, VREFMRGN, FWPHY_WAKE_YES

K24_DEVEL_PVT LPCPLUS
Modul e Parts
PART NUMBER QY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33753646 1 PDC, SLGBE, PRQ 2. 0, 25W 1066, M), 3M BGA uU1000 CRI TI CAL CPU_2_0GHZ
33783704 1 PDC, SLGE2, PRQ 2. 26, 25W 1066, RO, 3M BGA u1000 CRI Tl CAL CPU_2_26GHZ
33753639 1 PDC, SLBAN, PRQ 2. 4, 25W 1066, M, 3M BGA U1000 CRI TI CAL CPU 2_4GHZ
33783756 1 PDC, SLGFG, PRQ 2. 53, 25W 1066, R0, 3M BGA uU1000 CRI TI CAL CPU_2_53GHz
337S3761 1 PDC, SLGLA, PRQ 2. 66, 25W 1066, EO, 3M BGA u1000 CRI Tl CAL CPU_2_66GHZ
33880710 1 1 C, GVCP, MCP79, 35X35MM BGA1437, BO3 u1400 CRI Tl CAL MCP_B03
Programmabl e Parts
33850563 1 1 G, SMC, HSB/ 2117, 9XOMM TLP, HE w4900 CRI TI CAL SMC_BLANK
34182445 1 I C, SMC, K24 u4900 CRI Tl CAL SMC_PROG
33550610 1 1 C, FLASH SPI, 32MBI T, 3. 3V, 86M-Z, 8- SOP U6100 CRI TI CAL BOOTROM_BLANK
34182441 1 I C, PRGRM EFI  BOOTROM UNLOCK, K24 U100 CRI Tl CAL BOOTROM_PROG
33850375 1 1 C, CY7C53833, ENCORE |1, USB CONTROLLER w4800 CRI TI CAL I R_BLANK
34152093 1 1C I R OONTROLLER, M7 u4800 CRI Tl CAL | R_PROG
33752983 1 IC, PSOC+ W USB, 56 PI N, MLF, CYBC24794 Us701 CRI TI CAL VELLSPRI NG_BLANK
34152503 1 | C, PRGRM VEELLSPRI NG CONTROLLER Us701 CRI TI CAL VEELLSPRI NG_PROG

LOCKED BOOTROM APN | S 34152443

Alternate Parts

PART NUVBER | ALTERNATE FCR| BOM OPTI ON REF DES | COWVENTS:
15250778 15250693 AL CYNTEC AS ALTERNATE
15250796 15250685 AL CYNTEC AS ALTERNATE
15750058 15750055 AL DELTA AS ALTERNATE
10450018 10450023 AL DALE/ VI SHAY AS ALTERNATE
12850093 12850218 AL KEMET AS ALTERNATE
15250874 15250516 AL MAGLAYERS AS ALTERNATE
15250847 15250586 AL MAGLAYERS AS ALTERNATE
15251025 15251024 AL TOKO AS ALTERNATE
33753769 33753704 AL INTEL P7550 CPU AS ALTERNATE
35352718 35352310 AL | NTERSI L AS ALTERNATE
DEVELOPMENT BOM
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
085-0741 K24 M.B DEVELGPMENT BOM DEVEL CRI TI CAL DEVEL_BOM

K24

Top

BOARD STACK- UP

S| GNAL

GROUND

S| GNAL( H gh Speed)

S| GNAL( H gh Speed)

GROUND

POWNER

POWNER

GROUND

O|oNOO A~

S| GNAL( H gh Speed)

10

S| GNAL( H gh Speed)

11

GROUND

BOTTOM

S| GNAL

W7 VM)
T
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DEBUG VOLTA
Fan Connectors RI GHT CLUTCH CONN UG VOLTAGE
TRUE _ PP5V SO (NEED 3 TP) - TRUE PPSY_S3 _BTCAVERA F - TRUE PPVCORE SO CPU
B2 TRUE  FAN RI DWW - o>—IRUE  POE MO DBR R o w0 o B2 TRE VEORE_SO_MCP . Ol
i TRUE FAN_RT_TACH s == — ; E R2D 1686 29C7 7503 = :: E PPOV/75_S0 7cr
(NEED TO ADD 3 GND TP) —-E POUE MN R2D N e e oy TRUE 11\\//%0_530 07
M C FUNC_TEST o> TRUE E_CLKIOOM CON P .cocr ED>——PE 1V8 S0 -
- - ~ = TRUE Cl TOOM" CONNTN_— o0 oo co>——IRUE EVoTh
= RUE Bl_MCLO - B> TRUE — USB CAVH p— ED—— R E 3V3_S0 -
=- RUE B C sec2 5781 - TRUE USB _CAIE| 2087 760 = o= T ™
o> TRUE B C_SH ELD o e TRUE _ PP5V WA s, (NEED 2 TP) B> RE em -
= TRUE PCl E_WARE L L. co——IRUE s oes 700
SPEAKER FUNC_TEST = TRUE SMBUS SMC A S3_SCL o ssmx om0 EBD——P0E 1VIRIVO5_S5 -
> TRUE SPKRAMP_ L N QUT ... = TRUE SMBUS_S S3TSDA s 450 7300 c>—IRUE Y3 =
E SPKRA C P OOl oo = E Cca SB2_BT P 2067 7602 [ TRUE PP3VAD
B IR SPKRAMP_ R N_QUT__ ..c. con et TRUE CONN USBg BT N o v ED——=5F BUS oo o o1 -
m>—IRE PRV R e s s o>—IRUE ML LKL Sk P =V = 3V3 ENET PHY ..
B TRUE SPKRAMP_SUB_N_OUT ... .... > M RESET G o o> TRUE 1V2RIVO5 _ENET .
= E SPKRAMP_SUB_P_QUT  w.cr seer E>___TRUE VR BRI N
E — : 5[: : ] 605 29C5
THERVAL FUNC TEST | PD_FLEX_CONN = TRUE Ewg\év @ s87 a7ca
= IRUE MCPTHVENS D2_P P TRUE PP3V3_S3 LDO v o e o>—IRUE 3
TRUE 285 8000 g TRUE PP18V5 S3 o = TRUE ‘.\/3 S’5 AVREF SI\/C a004 4105
= LVDS FUNC_TEST = IRE 20 ot pane B> TRUE PP3V3S3 D0 s
TRUE 72 DEBUGS i IR 3 o
TRUE___ PP3V3 LCDVDD SWF ... B TRUE 22 NOS Pl o> IRUE  ER3VS LERVDD S b e
> RUE— PP3V3_S0 LCD F - TRUE  Z2 M SO a1 m>—IRE o o AN O
S TRUFE  PPVOUT_SO LCDBRLT w um ns > IRUE 72 SCLK Pl op—IRE LbaVe AU G 5o sz e
[t TRUE CVDS 1G DDC CLK o' = TRUE Z2_BOOGT_EN none o> IRUE SNC PM Gz E J— C
% TBrE [V G DDC DATA _ e e = TRUE %% H ;rNrNTN 4808 453 % TRUE PM SLP_S3_L 222 :::j :2 jiz 6605 7008
T E > 1783 682 7583 = L 4805 493
= — = EVBSEA-BAIA-PS0S 1o e e B TRE 72 ACT L e e (NEED TO ADD 4 GND TP)
= TRUE [V G A DATA NE1> e oo 158 = TRUE Z2 -{:klltlso 1508 962
s TRUE L G A _DATA P<1> 1 s 7580 = TRUE l-'-;g(l., NS 4808 4901
= TRUE > g ﬁ ﬁ = %; 1783 s0cz 7583 TRUE = S ss00 a0c1
L 1783 66C2 7583 flic 1 =UE 4808 asc
g T G A CLK FE N wo o = TRUE SMBUS SMC A S3_SDA s sz 7o
TRUE CVOS—T G-ACLR P oo o o= TRUE SNBUS _SML A S3_SCL s s s
>R FEDRET 5 o i = TRUE Pl CKB L o s DC POAER CONN
> TRUE CED-RETORN-S PP18V5 _DCl N _FUSE (NEED 3 TP) ,,
B TRUE__LEDRE 1 m>—IRE N
>—IRUE CORETURIL S KEYBOARD CONN (NEED TO ADD 4 GO T
TRUE TP_BKL_SY ke TRUE PP3V3 S3 I
(NEED TO ADD 5 GND TP) = TRUE 533}44— &H ox7 eoa 701
B> IRE V6K e
B ___TRUE __V\5 KBD4 e e
SATA CDD CONN P TRUE W .
o> TRUE BP5V, SW QDD _(NEED 4 T9) ., D IRUE 7B R 0o soce
TRUE DETECT 37c7 4088 flrcie 1 RUE 1805 asce
| S B
TRUE J—— = IRUE soco o0z
B TRUE  SATA QD RD P ... o> IRE VS KBDIO e arm
o> TRUE A N o 3708 7580 [ LRUE REDLZ oo soce
(NEED TO ADD 4 GRD TP) [ TRUE V- 5 sacs aane
(s TRUE s a0z
SATA HDD/ | R/ SI L >— IR R KBDI5 CAP -
TRUE _ PP5V SO HDD FLT  (MEEP4 ™) &> TRUE KBULE NUM e
En___TRUE SATA R2D P e 70 G IR KEDT— e o
By TRUE SATA HDD ROD N oo e [t TRUE o - o o
o> TRUE SATA cPp .. P TRUE KBD19 pup
[ TRUE SATA 2R C N oo 7o [ IRUE W =q vz aaor
co>—IRUE SYSTED ANCDE R . = TRUE V& KEUZL oo ss0r ||
g PP5V S3 IR R - o>—IRE VB KBIPS e awr
>—IRE (NEED TO ADD 4 GND TP) g TRUE W5 LEFT SHIFT KBD .., s woee
= TRUE W OPTT ON_KBD s sres s0c:
= TRUE W ROL_KBD ey aons oo
NEED TO ADD 1 GND TP)
BATT POAER CONN
(2 TRUE SMBUS SMC_BSA_SCL_ o s 1o KBD BACKLI GHT CONN
m>—IRE  SVBUS M BSA SDA o o> TRUE KBDLED ANODE __ (NEED 2 TP) ,,,,
> e
o TRUE BATT_PCS_F_ (NEED 3 TP) sow s sve TRUE SMC KDBLED PRESENT L .. .. —rr A
(NEED TO ADD 3 GND TP) (NEED TO ADD 2 GND TP) @E” ,:LS 23
FUNC TEST
BATT SI GNAL CONN
> TRUE  PP3v42 GgaH (NP3 TD. (j Appl e I nc. 051- 7898 | D
= TRUE SVBUS _SMC_BSA_SCL .., < 1o ° C.0.0
| rzog :: E S r‘U%TE C_BSA S(EL BAT 43C5 TO03 NOTI CE OF PROPRI ETARY PROPERTY:
& TRUE g o LT D . oo e THE | NEORVATI ON_CONTAI NED HEREI N | S THE
o = s e REHERT B BT
(NEED TO ADD 5 GN\D TP) |: L&N%N;/QIPNTHS gwczse-r‘wmmswz 7 OF 109
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c o

FELY =t

S0, SOM'

- =PPVCORE SO0_CPU REG

(CPU VCORE PWR)

sace_=PPCPUWTT_ SO0_REG

RAI LS

o MF"\I?\LIICOR’E SO0_CPU 603
YR R S
BASE= T E

"PPVOORE S0 CPU
=PP\V/(

4408

o PP1V05_S0 608

(MCP VCORE AFTER SENSE RES)

as=PPOV75_SO0_REG

MNLTNE WDTH=0. 6 nm
M N_NECK-W DTH=0. 2
VOUTAGE=T. 05V
MARE_BASE=TRUE

MCP_SATA DVDD
MCP_HDM VDD

FW P1VO5FWFET
FWPVRCTL

1085 1006 1106

e =PP1V5_S0 FET

p— PPOV75_S0 608
— MNKREWRIES 3 m
N-NECK~W DTH=0. 2 mm
VOUTAGE=0. 75V
MAKE_BASE=TRUE

=PPVTT_SO_VTTCLAMP
PPOV75_S0_MEM VTT A
=PPOV75_S0_MEM VTIT_B

escs_=PP1V8_ S0 REG

=3
NECK "W DTH=0. 2 nm
VCLTAGE T. 5V
MAKE_BASE=TRUE

=PP1V5 S0 _CPU

PP1V5_ SO VMON

=PP1V8R1V5 SO MCP MEM

PP1V5_S0_MEM MCP

=PP1V5_S0_MCP PLL_VLDO

° PP1V8

6581 2204

=PP1V0O5 SO0 MCP PLL UF

=PP3V3R1V8 SO MCP_| FP_VDD

=PP1V8 S0 _AUDI O

PP1VO5_SO_MCP PLL UF

PEX &

M N_LTNE_W DT

M N_NECK-W DTH=0. 2 mm
VOUTAGE=T. 05V,
MAKE_BASE=TRUE

905 1005 1186 1206

13A2 1387 2108 22C8

1086 1186

o7 =PP5V_S0_FET

sa=PP1V5_S3_REG

o PP5V_S0 608 607

15C3 1507 2208

2783

6586

1786 2307

5207

320 =PP1VO5_ENET FET

= IS WEES T

www. qdzbwx. com

n S3Il

R 4E (2

RAI LS

S0_KBDLED 49A5 -

SO_DP_AUX_MUX oope

S0 _CPLVTTSO sacn oe=PP3V3 S3 FET — PP3V3 S3

SO_BKL 7108 — MNLII\EWDTH:OSH’N
SO_MCPREG sae VNGRS pTH=0. 2 mm
SO_VMON c685 MAKE_BASE=TRUE

20c2 2183 2288

37¢7 3708

6088 _=

VOUTAGE=5V.
SMBUS MCP 0O

N_LTNE_WDTF=0. 6 mm
M N_NECK-W DTH=0. 2 mm
MAKE_BASE=TRUE
EXTUSB

FAN RT

S3

IR

SO_AUDI O

52A8 5202 5608 5788 5708

BTCAMERA

=PP3V3_S0_| WP
PP3V3 SO LCD

VITCLAWVP

MCPDDRFET

17C1 1801 2080

SYSLED

TPAD

2008 2008 2248

W.AN

a1a1 4108

1V5S30V75S0

7088 70C8

BI85 B (B84 2181818

. =PPVTT_S3_DDR BUF

6108

sloislislislaialelalels

3581 3502

n SSII

ess_=PP1VO5_S5 REG

RAI LS

° PP1V1R1V05

AR 11 E——
"BASE:

=PP1V0S 85 MCP_VDD AUXC

=PP1V0O5_ENET P1VOS5ENETFET

3107

o PP1V2R1V0O5 ENET 6ca

SATA AVDD DVDD al i ases

SO_MCP_PEX_AVDDO

2201_PP1V0O5_SO_MCP_PEX_AVDD SO_MCP_PEX AVDDL
MAKE_BASE=TRUE

206 mA (A01) — =PP1V05 SO MCP_PEX DVDDO

2200 707 _=PP1VO5_SO_MCP_PEX_DVDD — =PP1V05 SO MCP_PEX DVDDL
206 mA (A01)

2202 PPLVOS SO_NCP SATA AVDD — =PP1V05_SO_MCP_SATA AVDDO

EBASEETR —  -PP1V05_SO_MCP_SATA AVDDL

127 mA (AOl) =
2206 707_=PP1VO5 SO _MCP_SATA DVDD — =PP1V05 SO NCP SATA DVDDO
127 mA (A01) — =PP1V05 SO MCP SATA DVDDL

1683

1683

1686

1686
1986 )
1986
1986 )
1986

M N LLE WDITE som_=PP3V3_ S5 REG

o PP3V3 S5

4
N_NECK-W DTH=0. 2
VOUTAGE=T. 05V,
MAKE_BASE=TRUE

=PP1VO5_ENET_MCP PLL_MAC 2208

=PP3V3

N
VOUTAGE=3,
VRke SasE=Thue

3V
S5

=PP1VO5_ENET_MCP RMGT i70s 2206

MCPPWRGD

PWRCTL

S5

P1VOSENETFET

P3V3S3FET

P3V3SOFET

206 mA (A01)

S5

P1V0O5S5

S5

MEMRESET

S5

P3V3ENETFET

57 mA (A01)

S5

DP_PORT PWR

FW LATEVG

FW LATEVG ACTI VE

127 mA (AO1)

S5

P1VOS5FWFET

43 mA (A01)

685 608

213

3208

3907

a907

G3H"

WRE
VCLTAGE 3. 42V

RAI LS

6A7 6B5 608

DTH:O 2 W
BASE=TRUE

PPVI N S5 SMCVREF

6683 66C3 6608

508 59C5 5905

3888

4885 48C2 48C3

48C3
58C2 58C4

G3H BATT

=PP3V3 S5 SMC

1904 4368 41
987 48 =
4207 4208 4205

PP3V3 S5 LPCPLUS

PP3Vv42 G3H RTC D

=PP3V42

=PP3V42 G3H ONEW RE

H_Bl

=PP3Vv42 G3H AUDI O

seot. 5608 = =PP18V5 DCI N CONN — PP18V5_G3H

6 mm
N_NE BIES:
\“/"cmx&"?‘z” QY03 W

BASE=TRUE
S0
SO0

S5_1V5S30V75S0

S5_3V3S5

S3_5VS3

6008 60C7

GBHRS5

S5_FWPWRSW

=PPCPUVCORE VTT | SNS R

(BEFORE HI GH SI DE SENSI NG RES. )

5200 5406 5686

55C7 5507

wse7 _=PPCPUVCORE VTT ISNS  —

(AFTER HI GH SI DE CPU VCORE
& CPU VTT SENSI NG RES.)

FI REW RE"

sso_=PP3V3_FW FET —

2208

ase1_=PPBUS_S5_FW FET

—PPVI N S0_CPUVTTSO
=PPVIN S5_CPU | WP

64cs

62C3 6204 6208

RAI LS

=PP3V3_FW FWPHY
=PP3V3_S0_P1VOS5FWFET

& geose
4 RegE

sscs_=PP1VO_FW FET

1901

42c7 5108

—_—

=PPVP_FW PHY_CPS_FET

PP1V05 FW
M NoRECKW BTFED: 3 M
VOLIAGESL 05V

2288

—PP1VO FW FWPHY

g2
&2

WEN
e

SYNG DATE=047 217 20049

Power

Al i ases
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7 e s W

PCl - E ALI ASES

UNUSED GPU LANES

SO- DI MM ALI ASES

UNUSED ADDRESS Pl NS

HEATSI NK STANDOFFS

— NO_TEST=TRUE MAKE_BASE-TRUE 176_MCP_TV._DAC RSET — NC MCP_TV._DAC RSET
09 0 106 1000 =PEG D2R P<15:0>  —  NC PEG D2R P<15: 0> = No_TEST-TUE VRV BT o MEM A A<15> = TPMEMAAMS o
STDOFF- 4. 50D. 98H 1. 1- 3. 48- TH STDOFF- 4. 58D 1.1-3.48-TH = NOTEST=TRUE —— *WAKE BASE-Te we MCP TV DAC VREE  —  NC MOP T DAC VREE e e MEM B A<15> = TP MEMB A5 T
16cs_=PE D C N<15:0> — PE( D C N<15: 0> = = = = TBASES
N 1 1608 G ReD C 5:0 — NG Noj(ésr?RUEC nggezmug 170 MOP_CLK27M XTALIN _— NC mTEgrQLRIfEZ7M XT#EI ENASE'TRUE
e i ZPEG R2D € P15 02— NE I\E)F‘SSF?R?EC Pﬁ}éﬁﬂiwg 170s_MCP_CLK27M XTALOUT — NC MCP_CLK27M XTALOUT
= S TESTS VARE BASESTRUE
LEFT OF CPU ABOVE CPU e PEG PRONT L =[P PEC PRSNT L e e CRI LG R C PR — N ORIGRCPR ETHERNET ALI ASES
%%%04 16s_PEG CLK100M P — TP PEG CLKIOOMP . GGy Y = Ne T T
_ _ _ . NO_TEST=TRUE MAKE_BASE=TRUE -
STDOFE- 4 5%0998?4:-31 1-3.48-TH STDOFF-4.50D. 1.1-3.48-TH oo PEG CLKIDOM N = TP PEG CLKIOOMN 7o CRT IGB COWP PB NC CRT |G B COVWP _PB s2c_=P3VBENET_EN PM SLP RVGT L o Dl
. . . . 1 NO_TEST=TRUE MAKE_BASE=TRUE —P1VOSENET EN MAKE_BASE=TRUE
= UNUSED EXPRESS CARD LANE 17 € LG HSYNC = NG m:JEgL%EHSY’\‘C EEASESTRUE 31 =PP3V3 ENET PHY VDDREG TP_PP3V3 ENET PHY VDDREG
1686 _PCl E_EXCARD D2R P — TP_PCl E EXCARD D2R P 17 _CRT_1 G VSYNC — NC CRT 1 G VSYNC 310 =RTL8211 REGOUT NC RTL8211 REGOUT  MAKEPASESTRUE
CP — VAKE_BASE=TRUE — NO_TEST=TRUE VAKE_BASE=TRUE — MAKE_BASE=TRUE
= BELOW MCP BELOW CPU e PCLE EXCARD D2R N — TP_PCIE EXCARD D2R N__ s ZRILBZLL ENSVREG e
168s_PClI E_EXCARD R2D C P — TP_PCl E_EXCARD R2 LVDS A|_| ASES 218 _TP_RTL8211_CLK125 =
= VAKE BASESTRUE
160 _PCL E_EXCARD R2D C N — TP_PCl E_EXCARD R2D_C_N UNUSED LVDS SI GNALS 1@931
= TAKE BASESTRUE
FAN STANDOFF 1o PCIE EXCARD PRSNT L — TP PCIE EXCARD PRSNT L weo LVDS 1G A DATA P<8> — NC LVDS 1G ADATA B3 75
= VARE_ BASESTRUE
09 1o0s_EXCARD CLKREOQ L = TP EXCARD OLKREO L __ wes LVDS |G A DATA Ne3> — NCLVOS 1G A DATANS 2%'2@9/
STDOFF- 4 5% 98?—1—51 1-3.48-TH 16cs_PCl E_CLK100M EXCARD P — TP_PCI E_CLKI0OM EXCARD P v LVDS IGB QK P = NC LVDS 'G B CLK ng,msg:mug
: ’ : : - NAKE BASESTRUE 17 LVDS 1G B CLK N — NC LVDS IG B CLK N
1 16c3_PCIE_CLK100M EXCARD N — TP _PCl E CLK100M EXCARD N — MAKE_BASE=TRUE = —
- VAKE_BASESTRUE 1783 LVDS | G B DATA P<3:0> — NC LVDS IG B DATA P<3: 0>
-_ TEST=TI MAKE_BASE=TRUE
17 LVDS 1 G B DATA N<3:0> — NC LVDS 1G B DATA N<3: 0>

FW ALl ASES

VAKE_BASE=TRUE

1087 _FEW PME L — FW PLUG DET L ase1 3507
= VAKE_BASE=TRUE

FW643 WAKE L

3scs 34m2 _=FW PMVE L

M_.B MOUNTI NG TO C. BRAC:I(EI_) SCREW HOLES FI REW RE PRESENT SI GNALS M SC MCP79 ALI ASES

rooso  NOSTUFF 138 _CPU PEQL_MCP
@@; @/9;7 st 1000 PCLE_FW PRSNT_L : ’\/g/\/

e 1 1686 _GMUX JTAG TCK L
1 Tow =
ity = 1686 _GMUX_JTAG TDO
oz

1601 _GMUX_JTAG TDI

1800 _GVUX_JTAG TN

VAKE_BASE=TRUE

TP _CPU PECI MCP

VAKE_BASE=TRUE

TP_GMUX JTAG TCK L
TP_GMUX JTAG TDO 'RKEBASEETRUE
TP_GMUX JTAG TDI RKEBASETTRUE

TP_GMUX_JTAG Tivg 'RKEBASEETRUE C
VAKE BASESTRUE

USB ALI ASES

UNUSED USB PORTS

M_.B MOUNTI NG ( TO TOPCASE) SCREW HOLES o USB_EXTC P TB LSBT R e LAN ALI ASES
190 _USB_EXTC N TP_USB EXTC N a MR ML RGER o
100 _USB_EXTD P TP_USB _EXTD P VAKE_BASE=TRUE 1706 :Ncp MR WE MI_PL
%@9758 @@;}5 %@@ 1000 _USB_EXTD N TP_USB EXTD N VAKE_BASE=TRUE 1706 :NCP M1
10s _USB_EXCARD P USB_EXCARD P __ VAKE BASE-TRUE 1706 =

CPU FSB FREQUENCY STRAPS

BSEL<2..0>

VAKE_BASE=TRUE
VAKE_BASE=TRUE

TP_USB EXCARD N
TP USB MN _P

USB MNIL_P___
1P_uss W RETRE

VAKE_BASE=TRUE

FSB MHZ

Tz o
2 f—” -

1
10cs _USB_EXCARD N
1900 USB M NI_P

1008 USB M NI_N

(O O
=
0

HOTPLUG PULL- DOMN

HPLUG_DET2

e
it

73C3 984 BSEL<0; 2> BSEL<0: 2>

HPD _GMUX | NT —

EM | O POGO PI NS

ZS0900 7S0901 750902 750903 750908 750909
1. 4Dl A- SHORT- EM - M_B- MB7- MB8 1. 4Dl A- SHORT- EM - M_B- MB7- VD8 1. 4Dl A- SHORT- EM - M_B- MB7- VB8 1. 4Dl A- SHORT- EM - M_B- MB7- MB8 1. 4Dl A- SHORT- EM - M_B- MB7- MB8 1. 4Dl A- SHORT- EM - M_B- MB7- VB8
M OM T M OM T M OM T M OM T

PART NUMBER

870-1801 6

DESCRI PTI ON

POGO PI N, SHORT, EM , MB, K19/ K24

REFERENCE DES | CRI TI CAL

CRI TI CAL

BOM OPTI ON

EM POGO PI NS

Z50904 ZS0905 ZS0906 ZS0907
2. 0Dl A- TALL-EM - M.B-MD7-MB8 2. ODI A- TALL- EM - M.B- MB7- MO8 2. ODI A- TALL- EM - M.B- MB7- MO8 2. 0Dl A- TALL- EM - M.B- MD7- VB8

I;; ;‘!ﬂ IWLES EREND 7 VLD
SI GNAL ALI AS

C} Appl e I nc. 051- 7898 | D
®

C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PRO?Rl ETARY PROPERTY OF APPLE OONBUT ER INC
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oM T
7308 1308 ESB A L<3> sadazs U1000 ADst |y FSB ADS L QD 5 5
7308 1306 FSB A L<4> L5o/Ad* PENRYN BNR* [ E2 FSB BNR L LB 1386 1363
7308 1308 FSB A L<5> L a5 FOBGA BPRI * |y & FSB BPRI L 1383 73G3
7308 1308 FSB A L<6> [ o 10F 4 P <D =PP1V05 SO CPU 707 1008 1180 1200
7308 1306 FSB A L<7> M8 AT* DEFER* |55 FSB DEFER L CED 18 733
7308 1308 FSB A L<8> e AB* DRDY* [yF21 __ FSB DRDY L 1386 73C3
@ EBALE> g e <D R1000"
a0 3o (Ery-FOB A L<9>  igA9r DBSY* |5 EL FSB DBSY L D 186 7303 54. 9
7308 1308 FSB A L<10> s JALO* o o
7308 1308 FSB A L<11> PSALL* Q BRO* |5 FL FSB BREQO L D 1386 133 VELE
7308 1308 FSB A L<12> P2 A12* g g 2
7308 1308 FSB A L<13> L2 |A13* | ERR* [5,020_73ssCPU | ERR L
730 1308 ESB A L<14> PafAL4* é E INIT* [y CPUINIT L o i 7308
7308 1308 FSB A L<15> L A15*
7308 1308 FSB A L<16> R AL6* LOCK* e FSB LOCK L S e e
7ams 138 ¢Ery-FSB ADSTB L<0>  ML4ADSTBO*
RESET* |yat FSB _CPURST L M) e 138 7303
7308 1386 FSB REQ L<0> K2 REQO* RSO* |52 FSB RS L<0> ) e 7
7208 1388 FSB REQ L<1> e |REQL* RSL* [ors ESB RS L<i> am s 13
7ama 138 FSB REQ L<2> 2 REQR* Rs2* [o& FSB RS L<2> am w0 e
7308 1386 FSB REQ L<3> 13 |REQB* TROY* [o@ FSB TRDY L Ry 2286 722
o FSB REQ L<4> L1 REQH*
H T[S FSB HIT L CED 1386 733 MT
7563 1308 FSB A L<17> e a17+ HETM e FSB HITM L D 1% 1o
733 1308 FSB A L<18> s JAL8* 730 1308, ESB D L<0> £22|D0* U1000 D82%|y¥22  FSB D 1<32> 1363 7308
7563 1308 FSB A L<19> R8JA1O* BPMD* ;401 XDP_BPM L<0> CED 205 73 . P— FSB D L<1> F2afD1* PENRYN D33* |, AB24 _ FSB D L<33> 1303 7300
7563 1308 FSB A L<20> v6 | A20* BPML* [jA02 _ XDP BPM L<1> CED 1205 738 Rlé)AO% 7308 1308, FSB D L<2> E260]D2* FoaGA Da4*lgvea  FSB D L<34> D 3 7
733 1308 FSB A L<21> w a1+ 2] BPMR* [ADL _ XDP BPM L<2> D 2o 13 730 1900 Ry FSB D L<3> w2dpa 2ok 4 D35*|ovze  FSB D L<36> OO 3 7
7ac2 1308 ESB A L<22> wazzr & g BPMB* [A0t  XDP BPM L<3> D 120 om0 i 7amm 1300 ESB D L<d> E23DA* D36* |23 ESB D L<36> D v w
755 1908 FSB_A L<23> u a3+ g a PRDY*[yA2  XDP BPM L<a> > 2 13 022 7308 1308, FSB D L<5> s+ D87*|o 122 ESB D L<37> O e T
7363 1308 FSB A L<24> R A2 4% o PREQ [,ACL __ XDP _BPM L<5> D 20 7m0 7300 1300y ESB D L<6> 25|06+ D38* |25 FSB D L<38> 1303 7300
7563 1508 FSB A L<25> s ga2s* é F Tod A xoP ToK Q) o 128 7 7503 1300 Gy ESB D L<7> ezsdfor Deorfolea  FSB D L<30> G 15 7
72ca 1008 Gy ESB A L<26> a6t z o[ e 0P TOI T oes 2280 7300 720 1200y ESB D L<B> zagfoe” Daorlyvzs  FSB D L<40> 1o 7300
73G3 1308 ESB A L<27> Ve A27* 54 TDOL_AB3 XDP_TDO 0Ty 065 1283 7343 7308 13[13@&8 D L<9> 49 D9* o ~ D41* | 22 ESB D L<41> 133 7308
7563 1508 ESB A L<28> v Ja2e* ThE{aes  XDP TVB Q) o 126 7 7505 1300 QEry-ESB D L<10> s24gfp10* Di2rfovza  FSB D L<d2> D 5 s
7563 1308 FSB A L<29> vaAzg* TRST* |86 XDP_TRST L Y ovs 1280 732 7300 1300y ESB D L<11> a23{D11* % % Dag*lgves  FSB D L<43> D 3 7
7363 1308 FSB A L<30> v JA30* DBR* [pc20 XDP_DBRESET L oD 125 2088 . 7200 1300y FSB D L<12> re2 12> < | < Da4*loves  FSB D L<44> 1503 7308
73c3 1308 ESB A L<31> vaA31* R1002 7308 1308 ESB D L<13> E26D13% g g D45* |y A23  FSB D L<45> D v 79
7363 1308 FSB A L<32> ve Az2* 68 7358 1300, FSB D L<14> K22 D14* DaG*|o A4 FSB D L<46> 1303 7300
733 1308 FSB A L<33> s A33* THERMAL ey 2308 1308 FSB D L<15> r23 D15+ D47y AB2s  FSB D L<47> 1989 7308
73c3 1308 FSB A L<34> B2 |A34* 4022 7308 1300 CE)-FSB_DSTB L N<0> 226 DSTBNO* DSTBN2*|{,¥26  FSB DSTB L N<2> oD 1 7im
733 1308 ESB A L <35> A3 A35* PROCHOT* [5021  CPU PROCHOT L [Ty 1585 104 5208 755 7308 1308, ESB DSTB L_P<0> 126 DSTBPO* DSTBP2* |, A26  FSB DSTB L P<2> 1308 7308
7303 1o (Ery-FSB ADSTB L<1>  VIHADSTBI* THER! 24 CPU_THERMD P flos R 7308 1305 CEry-ESB DI NV L<0> 254Dl NVO* DINV2*y 22 FSB DINV L<2> w1306 7308
THERMDC|_B25 ___CPU THERVD N [oOT 4605 500
7563 1388 y-CRU_A20M L sl Azon
7303 1007 oo} CPY FERR L A5 FERR* THERMTRI P* |5C7 PM THRMIRI P L [Ty 1987 4104 7383 7308 1308 FSB D L<16> N22|D16* D48* |y AE24  FSB D L<48> 1383 7308
733 130 (TRy-CPU L GNNE L Sl GNNE* 7308 1308, ESB D L<17> K25D17* DA9*|o A4 FSB D 1<49> CED e 79
H oK 7308 1308, FSB D L<18> P26D18* D50* |5 AA21 FSB D L<50> CED) 1983 7300
7383 1320 (TRY-CPU STPCLK L D5 STPCLK*  — 7o aaegEry-FSB D L<19> ~ R3yDIo* D51*(naB22 FSB D L<51> =y aams 7am
7563 198 CPU I NTR s |LI NTO R FSB D L<20> L23|poo D52*|y A2 FSB D L<52> Lam3 7300
7 130 [Ty CPU NV 8 |11 NTL BoLko| 422 FSB QLK CPU P 158 738 7300 1303 ESB D L<21> ws|D21+ D53* | A2 FSB D L<53> GO 1w 1
mm s ME-CPUSM L0000 mysm BCLK1| A21 FSB CLK CPU N QT 1983 7383 7308 1303 FSB D L<22> L224D22* D54*|,AD20  FSB D L<54> 1383 7308
7908 133 FSB D L<23> wesdo2ar D55*jyAE22  FSB D L<55> Lam 7300
TP_CPU RSVD M4 v _[RsvDo 7908 1503, FSB D L<24> P25 JD24* “ | ™ D56*|oA723  FSB D L<56> O 3% 730
IP_CPU RSVD N5 %5 RSVDL 7308 13C3 ESB D L<25> P23 DR5* % % D57*|n AR5 FSB D L<57> CED) 382 7300
TP_CPU RSVD T2 12_|RsvD2 7908 1503, FSB D L<26> P22 |Dp6* D58* |y AE21  FSB D L<58> Lam3 7300
TP_CPU RSVD V3 v |RsvD3 a 7908 133, FSB D L<27> 24 D27+ R DBO*|A21  FSB D L<50> oD v 79
TP_CPU RSVD B2 2 |RsvD4 g 700 1563 FSB D L<28> rea|Dog* 8|8 D60* [y A2z FSB D L<60> G 5% 79
TP_CPU RSVD F6 6 |RSVDS i 7908 133, FSB D L<29> L2s|Doox D61*|o A3 FSB D L<61> G e T
TP_CPU RSVD D2 2 |RsvD6 @ — 7308 133, FSB D L<30> T25|D30* D62* |y AF22  FSB D L<62> 1383 7308
TP_CPU RSVD D22 o2 |RsvD? . 79m8 1503, FSB D L<31> nes pB1* D63*|y A3 FSB D L<63> D 3 70
TP _CPU RSVD D3 o |RsvDs 005 2308 1306 FSB DSTB L N<1> L2s|DSTENL* DSTBNG* |y AE25  FSB DSTB | N<3> 1306 7306
CPU JTAG Support g%f 7505 1306 FSB DSTB L P<1> veo JosTEPLY DSTBP3* |y Ar24 _FSB DSTB L P<3> @E 1506 7300
060 i s == g y-T e o SN S ey e— S
2
72ra 1283 905 _XDP_TNB L RRR s 1388 2581 CPU_GTLREF aes |GTLREF s COVPO|_Fe6 7343 CPU_COVP<0>
CPU TEST1 @3 |TEST1 COVP1|__w26 7383 CPU COVP<1>
R1091 et 'R1006 CPU TEST2 D25 |TEST2 COMP2|_sa1L 7383 CPU_COVP<2>
7348 1285 906 _XDP_TDI LANA2 o g%ﬂ}OK TP_CPU TEST3 4 |TEST3 COVP3|_Y1_7385CPU_COVP<3>
= R1092 aew CPU TEST4 AF26 |TESTA
L 54, 5 402 TP_CPU TESTS AF1_|TESTS DPRSTP* [ E5 CPU DPRSTP L (I 134 627 7383 R1023* R1021%
73n3 1283 9cs _XDP_TDO 1 2 TP_CPU TEST6 A26_|TEST6 DPSLP* 015 CPU DPSLP L () 1343 7383 54.13 54.132
PLACEMENT_NOTE=PIl ace R1092 near |TP connector (if present) s (— TP_CPU TEST7 S ITEST7 DPWRY |, D24 FSB_DPWR L LTI 342 7383 usow sow
FLF 73c3 8B2 CPU BSEL<0> B22_IBSELO 0 CPU_PVWRED O 2¢7 132 7363 402 , 402
nacseee o CPU BSEL<1> 23 IBSFI] SLP* 507 FSB CPUSLP L T 1em 7383
NO STUEE 73c3 882 (OO} CPU BSEL<2> @1 |BSEL2 PS| * 5 AES CPU PSI_L oo s 'R1022 ‘R102
R1011% 27.(31 giqu °
P PLACEMENT_NOTE=P| ace C1014 within 12, 7mm of CPU. Viow Viow
TR azEe 8B PLACEMENT_NOTE=P| ace RL005 wi thin 12. 7nm of CPU. , 402 , 07
R1094 PLACEMENT_NOTE=P| ace RL006 within 12.7mm of CPU.
73a3 1283 905 _XDP_TRST L 1 AR PLACEMENT_NOTE (all 4 resistors):
;E%\év £ Place within 12. 7mm of CPU 3

SYNC FROM T18
CHANGE CPU FROM

SOCKET TO BGA SYMBCL

SYNC DATE=12/12/ 200

Wﬂ VRSTERCTIE VB
CPU FSB
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SYNC FROM T18

(CPU CORE POVER)

PVCORE_S0_CPU 707 1085 1106

ABLO

AB18

vee

( BRL#)

oM T

U1000
PENRYN
FCBGA

3 OF 4

vee

veer

<
8.

(CPU | O POVER 1. 05V)

P1 707 905 11B6 1206
@1

(CPU I NTERNAL PLL POWER 1.5V)

=PP1V:

786 1186

130 mA

ADE CPU_VI D<0> {0 o207 7383

AF5 CPU VI D<1> OO 627 7383
AE5 CPU VI D<2> oI 6207 733

AF4 CPU VI D<3> [OOD 6207 73m3
AE3 CPU VI D<4> {30 o207 7383
AF3 CPU VI D<5> OO o207 7383

S<<<<<<
SERBREE

'VCCSENSE]

AE2 CPU VI D<6> [OTD 6207 73m3

AT CPU_VCCSENSE P

44 A (SV Design Target)
41 A (SV HFM
AB20 30.4 A (SV LFM
ABT. 23 A (LV Design Target)

4500 mA (before VCC stable)
2500 mA (after

VCC stabl e)

=PPVCORE_SO_CPU

707 1006 1106

VSSSEN

AET. CPU VCCSENSE N

*R1100
100
1%
1/ 16W
V- LF
, 402
oD e 738

PLACEMENT_NOT!
PLACEMENT_NOT!

ace RL100 within 25 4mmof CPU, no stubs
ace RL101 within 25 4mmof CPU, no stubs

CHANGE CPU FROM SOCKET TO BGA SYMBOL

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

o (OO 6205 73

R 4E (2

zbwx. com

oM T
uU1000
PENRYN

FCBGA
4 OF 4

E14_| vSS

Bl Socket - P KEY)

Wns VM)
T

SYNC DATE=12/12/ 200

CPU Power

& G ound

(j Appl e I nc.
)

NOTI CE OF PROPRI ETARY PROPERTY:
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C E’_ Ji‘f’ﬁﬂ

g | 7 | G | 5 www. qdzbwx. com

CPU VCore HF and Bul k Decoupl i ng

4X 330UF. 20X 22UF 0805

PLACEMENT_NOTE (C1200-C1219) :

1006 1085 707=PPVOORE SO CPU — - _
Pl ace inside socket cavity on secondary side.

CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1+ C1200 1 Cl201 1 Cl1202 1 C1203 1t Cl1204 1 C1205 1 C1206 t C1207 1 C1208 t C1209
—— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% — 20% - 20% —T— 20% —T— 20% T 20% - 20% - 20% - 20% —T— 20%
v 6.3 3v 6.3 3v 6.3V
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM XSR 2 CERM X5R 2 CERM X5R 2 CERM XSR
CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 Cl210 1 Cl211 1 Cl212 1 Cl213 1 Cl214 1 Cl215 1 Cl216 1 Cl217 1 Cl218 1 Cl219
—— 22 —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% T 20% — 20% —T— 20% — 20% T 20% - 20% —T— 20% — 20% —T— 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
805 805 805 805 805 805 805 805 805

PLACEMENT_NOTE (C1240-C1243) :

Pl ace on secondary side. Pl ace on secondary side.

NOSTUFF A CRI TI CAL A CRI TI CAL A CRI TI CAL X CRI TI CAL
.|* c1240 .|Fciz2a1 .|t c1242 .|t c1243
— 470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM 470UF- 4MOHM
— 20%

312 2.0v 3 ]2 2.0v 32 2.0v 312 2.0v
POLY- TANT POLY- TANT POLY- TANT POLY- TANT
D2T- SM D2T- SM D2T- SM D2T- SM

Pl ace on secondary side. Pl ace on secondary si de.J_

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. O01luF

PLACEMENT_NOTE=P| ace C1281 near CPU pin B26.
C1250 * 1 Cl251
10uF 0. 01UF

1086 786=PP1V5 SO CPU

20% 10%
6.3V 16V

X5R 2 2 CeRm

603 402

VCCP (CPU |/ O DECOUPLI NG

1x 330uF, 6x 0.1uF 0402
1206 1005 905 707=PP1VO5 SO CPU

—l PLACEMENT_NOTE=P| ace C1260 between CPU & NB.

CRI TI CAL
c1260%, |*Cl261 |1 Cl262 |[1Cl263 | Cl264 |* Cl265 [t Cl266
—— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— 0. 1UF 0. 1UF
oy 5 2[3] |2 2 L 2 L 2 & 2 Py
56 56 56 56 56 565

3308 pum— ¥ p— 3 p— 3 p— s pum— ¥ 205
0V ov ov 0V 0V ov
2 CERm

SYNC FROM T18
REMOVE NO STUFF CAPS C1220 TO C1231

REMOVE Cl1244 & C1245
CHANGE C1240-C1243 AND C1260 FROM 128S0241(9 M LLI-OHM TO 128S0231(6 M LLI-COHM

EE =TT o] A
CPU Decouplin

d} Appl e I nc. 051- 7898 | D
° C.0.0
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OSESSOR AGREES TO THE FOLLOW NG

ITONAINTAINTHSD(.XJJNENTINCO\FIIII\UE 12 OF 109

Il NOT TO REPRODUCE OR COPY | T
NV A frars EbRRENT ' %W£E5> OF <TOJAL]

8 | 7 | 6 | 5 | 4 | 3

2 |

wwWWw Vvinafix vn

DESI GN_SHEETS>



i

Fukh

M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.

Use wit

h 920-0620 adapter board to support CPU, MCP debuggi ng.

MCP79- speci fi c pi nout

7cs_=PP3V3 SO _XDP

TR LE {12

www. qdzbwx. com

1186 1005 905 707_=PP1VO5 SO CPU
XDP XDP_CONN
R1315* CRI TI CAL
54.9 300
11 18W LTH- 030- 01- G- D- NOPEGS
- LB F- ST- SM
402 ,
2 o0 1
733 ocs By XDP_BPM L<5> OBSEN_AQ o——"10 012 - OBSEN_ Q0 JTAG MCP_TDO Van E
733 90s Iy XDP_BPM L<4> OBSEN A1 10 01> - OBSEN C1 JTAG MCP_TRST L o 2087
T 8 7
O O
7383 905 CE XDP_BPM L<3> COBRSDATA_AQ P o0 9 - ORSDATA_ 0 MCP_DEBUG<0> CED 107 7600
733 905 (TH> XDP_BPM L<2> COBRSDATA_A1 - 12 o0 11 - CORSDATA_C1 MCP_DEBUG<1> LB 1507 760
14 13
O O
73 905 (TRy—XDP_BPM L<1> CBRSDATA_A2 - 16 1o oS - COBRSDATA_C2 MCP_DEBUG<2 CBD 1007 76w
7343 95 (TR XDP_BPM L<0> ORSDATA_A: - 18 e i7 - ORSDATA_C3 MCP_DEBUG< CED 1607 760
20 19
O O
TP_XDP OBSFN BO OBSEN_BO 22 15 o4t OBSEN DO JTAG MCP TDI oo 2087
TP_XDP OBSFN B1 OBSEN B1 24 1o o428 OBSEN D1 JTAG MCP TV oo 208
26 | 5 ol2s
TP_XDP_ OBSDATA BO OBSDATA_BQ o221 o 0127 - OBSDATA D0 MCP_DEBUG<4> CED 1607 7500
TP_XDP OBSDATA B1 OBSDATA_BI1 -0 Lo o422 <= OBSDATA_D1 MCP_DEBUG<5> LB 1607 7600
- 32 31 -
O O
TP_XDP_OBSDATA B2 CORSDATA B2 - 34 | 5 o3 - COBSDATA_ D2 MCP_DEBUG<6: LB 1607 7608
xoP TP_XDP_OBSDATA B3 CRSDATA_E DAEECH Dad CBSDATA_ ™3 MCP_DEBUG<7> D w07 7o
R1399 - 38 o ol¥ "
720 13% om2 [Tgy—CPU_PVIRGD ) ,\/1\';\/2 XDP_PVRGD PWRGDY HOOKO IETH D ECR | TPCIL K/ HOOKA FSB CLK | TP P Ty 1983 738 “op
5% XDP_0BS20 HOOK1 o——2 10 oL = L TPCI Ké#t/ HOOKS FSB CLK I TP N ) 1em 73m
o >~ s - R1303
VE-LF VCC_0BS_AB o0 VCC_0BS_CD K
o 1604 [TRy—PM LATRI GGER L HOOK: - 46 1o o8 - RESET#/ HOOKG 73n3 XDP_CPURST L
2007 oo} TAG MCP TCK HOOK: I Dl LA DBR#/ HOOK XDP_DBRESET L OO 0 240 N
S0 1o ot NOTE: XDP_DBRESET_L nust be pull ed-up to 3.3V. ML
7683 4300 2003 CPry—SVBUS MCP_ 0_DATA DA 21001 gu D0 XDP_TDO I 556 o0 73
7o83 4308 2003y SMBUS MCP 0 CLK sa a2 1ol - IRSTn XDP_TRST L LD 56 ocs 7383
TCK1 NCXE—o o422 - 1Dl XDP_TDI LoD 98 o6 7383
7383 905 96 (OOT}—XDP TCK TCKO =2l 100 VG XDP_TMVB [ o5 5o 79
80 | 5 o2 XDP_PRESENT#
XDP XDP
C1300 * + C1301
0. 1uF —— —— 0. 1uF
v v
X5R 2 2 xsR
202 202
998- 1571 J__
Di rection of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300

906 13A3 73C3

PLACEMENT_NOTE=P| ace cl ose to CPU to minim ze stub.

=K19 M.B

SYNC DATE=11/0//200:

e

eXt ended Debug Port (M ni XDP)

(j Appl e I nc.
)

051-7898 | D
C.0.0
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Current nunbers from email

7308 904 ESB B L _P<0> T40

7308 9C4, FSB DSTB L N<0> 40

730 901 @y ESB DI NV _L<0> o= Va1

E— FSB DSTB L P<1> )

E— FSB DSTB L N<1> a7,
7o0 onaqEry FSB DINV L<1> gy V35
730 sc2qgry—FSB DSTB L P<2> — ST

7308 92 ESB B L N<2> L36,
730 o2 Pry—FSB DI NV L<2> o— nas

7308 982 ESB B L P<3> B9
7308 on2(gry—FSB DSTB L N<3> — a1
7308 on2qgry—FSB DIV L<3> -~ 241

7308 908, FSB A L<3> AC34,

7308 908 FSB A L<4> AE38,
730 oo Pry—FSB A L<5> o— =T

7308 908 FSB A L<6> AC3T,

7308 908, ESB A L<7> AE3T,

7308 908, FSB A L<8> AESS,
730 oo Pry—FSB A L<9> o~ sg3s,
730 oo gy FSB A L<10> o— ar3s
7300 906 BTy FSB A L<11> —> acas ]
7300 906 By ESB A L<12> -~ AG39
730 oo gry—FSB A L<13> — aE33
730 omn(Pry—FSB A L<14> o= a7

7308 908 FSB A L<15> Acsg,

7308 908, FSB A L<16> AG34,

73 908 FSB A L<17> A8

73 98 FSB A L<18> AL3O,

73 98 FSB A L<19> AG3,

7363 968 FSB A L<20> AL33,

7363 908 FSB A L<21> AI33,
736 s Pry—FSB A L<22> o= A6
736 s Pry—FSB A L<23> o— w35
7303 905 BTy FSB A L<24> = I
7303 905 BTy ESB A L<25> -~ LSEDN
7ac2 ocngry—FSB A L<26> — AI38
736 s Py FSB A L<27> — AT

73 98 FSB A L<28> AL34,

7363 908 FSB A L<29> ANST,

733 9c8, FSB A L<30> AI34,

73 98 FSB A L<31> AL38,

73 98 FSB A L<32> AL3S,

736 scs ESB A L<33> )

7363 908 FSB A L<34> ARBY,
7ac2 ocs gy FSB A L<35> — Angs

7308 908 FSB_ADSTB L<0> AE3S,
736 s Py FSB_ADSTB L<1> o= aas

7308 908, FSB_REQ L<0> AC38,

2208 210 1952 7o7_=PP1VO5 SO MCP FSB - 2: S -
’ 7308 908 FSB REQ L<3> Ac33,

7308 908 FSB REQ L<4> AC35,

R1410* R1415*% ‘R1416
a3 LS PR e D ESBADS L -2
weE weE VL 73c3 oos (RSB BNR L - D3y
2 2 2 7308 906 FSB_BRE AE4O,
73 FSB BREQL L - A3z
738 4104 ocs [Tg)—PM THRMIRIP L 7acs ooogry—FSB DBSY L - A089
733 908 [Ty CPU FERR L 7acs oo Ery—FSB DRDY L - AD
7205 sonq@ry—FSB HT L - a2
735 so0 By ESB HTM L - AD10
= - e
. - sear]
NO STUFF NO STUFF NO STUFF
R1420* R1421* *R1422 - o
™ K b 73cs 628 4104 ocs ¢y CPU PROCHOT L~ g Ay
10w 110w % iew o= 2230
VE-LF VE-LF VE-LF - A0
a0z , a0z , , 402
861 = BSEL<2> (MCP_BSFI ) - F42
oe1 [T)—=MCP__BSEL<1> (MCP_BSFI <1>) ; D12
oo [Ty =MOP__BSEL<0> (MCP_RSFI <0>) - Fa1
733 905 ¢oom—ESB RS L<0> - Aoy
73c3 900 qoOM}—FSB RS L<1> - Lo
73c3 906 (OOM—FSB RS L<2> - L0421
R1430* 22 _PP1VO5 SO MCP PLL FSB
49.9 270 mA (AO1) 206 mA AGT
IS 20 m b7
VE-LE

a0z, 29 mMA o A8 |

15 mA A28

733 MCP_BCLK VM. _COWP_VDD AVBY

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

docunent nunber).

7383 MCP_BCLK VM._COVP_GND AVO

7383 MCP_CPU COMP_VCC AVA3

7383 MCP_CPU COMP_GND Av2

E iR 4E (12 WX

qdzbwx. com

U1400
MCP79- TOPO- B
BGA
(1 oF 11)
CPU_DSTBPO# CPU_DO#, Y43 FSB D L<0> oo 7308
CPU_DSTBNO# CPU_D1# W2 FSB D L<1> o
CPU_DBI 0# CPU_D2#, Y40 FSB D L<2> o0 7308
PU DSTEPLE CPU_DB# W1 FSB D L<3> o0 7308
CPUiDSTBNl# CPU_D4#4~ Y39 ESB D L<4> 9ca 7308
- CPUfIx#C V42 =0 FSB D L<5> CBD 9> 738
CPU_DBI 1# CPU_D6#, Va1 @SB D L<6> CED oo 73
CPU_DSTBP2# CPU DTH3Y42 gy FSB D L<7> ey oos 73t
CPU_DSTBN2# CPU_D8#,P42 FSB D L<8> oo 7308
CPU_DBI 2# CPU_D9#, W1 FSB D L<9> o0t 7308
CPU_D10#,Re2 FSB D L<10> o0 7308
g3*£:$: CPU_D11#~T39 FSB D L<11> 9ca 7308
= CPU_D12i4T42 FSB D L<12> 904 7308
CPU_DBI 3# CPU_D13#45T41 FSB D L<13> oo 7308
CPU_D14#Ré1 FSB D L<14> oo 7308
Pty CPUDISH,TS gy FSBDLSIS> Moo
CPU_A4# CPU_D16#H, ves FSB D L<16> o0 7308
CPU_AS#H CPU_DL7#o, AA37 FSB D L<17> o0 7308
CPU_AG# CPU_D18# 83 @=p FSB D L<18> CED oo 1am
CPU_AT# CPU_D19#,ves @=gFSB D L<10> CorS oot 7302
CPU_AB# CPU_D20# A3 FSB D L<20> so1 7308
gﬂ’ﬁg# CPU_D21#foA034 FSB D L<21> o84 7300
— CPU_D22if A28 FSB D L<22> oms 7308
CPU_ALLH CPU_D23#, M35 FSB D L<23> om4 7300
CPU_AL2# CPU_D24#~U38 FSB D L<24> 984 7308
gﬂ—ﬁii: U_D25# U36 EFSB D L<25> 984 7308
~ CPU_D267, 85 FSB D L<26> oms 7308
CPU_AL5# CPU_ D27, s FSB D L<27> oms 7308
CPU_ALG# CPU_D28#5\ L gy FSB D L<28>  emey 0w 730
CPU_ALT# CPU_D29#},ves =g 5B D L<20> G o5 75
gﬂﬂi: CPU_D30# 23 FSB D L<30> oBa 7308
— CPU_DB1#, 7 @=gFSB D L<31> G oo 70
CPU_A207# CPU_DB2# N @SB D L<32> & o2 7are
ngﬁzziz CPU_D33#~ N33 FSB D L<33> 9c2 7308
— CPU_D34# a4 FSB D L<34> S
gﬂizi: m CPU_D35#R35 FSB D L<35> o2 7308
U Az CPU_D36# P35 FSB D L<36> o2 7308
o U) CPU_D37#~R32 FSB D L<37> 9c2 7308
g&zs: CPU_D38# 37 FSB D L<38> oc 7308
U noss LL CPU_DB9#H Ree ESB D L<39> oco 7308
— CPU_D40#,L37 @=gFSB D L<40> D o 7308
chuAzon CPUDIALD gy FSBDL<al> e
CPU_A30# CPU_DA2HSLIE gy FSB D L<d2> ~— epey o2 7m0
CPU_ASLH# CPU_D43iN36 FSB D L<43> ocz 73m
CPU_A32# CPU_D44#, 138 @=gFSB D L<aa> D o 7
el CPUDISH,I9 gy FSBDL<AS> o
! CPU_D46#338 FSB D L<46> 9c2 7308
CPU_ASS# CPU_D47#~337 ESB D L<47> oc2 7308
CPU_ADSTBO# CPU_D48i} L42 FSB D L<48> sz 7308
CPU_ADSTB1# CPU_D49# M2 FSB D L<49> o2 7300
CPU_D50#, P41 FSB D L<50> o2 7308
CPU_REQD# CPU_D51# N1 FSB D L<51> S
CPU_REQL# CPU_D52#4 M0 FSB D L<52> o2 7300
CPU_REQR# CPU_D531}, W0 @=gFSB D L<53> Co o6z 7
CPU_REQB# CPU_DB4HLMO gy FSB D L<54> ey om 7o
CPU_REQ4# CPU_DE5#0K12 gy FSB D L<55> ~~~ pr om2 7300
CPU_D56# 1 FSB D L<56> 082 7308
CPU_ADS# CPU_D57#,La1 @=gFSB D L<57> D o2 730
CPU_BNR# CPU_D58HRMS gy FSB D L<58> ~~ emmy om 730
CPU_BRO# CPU_D59#y 2 FSB D L<59> o8z 7308
CPU_BR1# CPU_DB0# a1 FSB D L<60> 082 7308
CPU_DBSY# CPU_DB1#340 FSB D L<61> om2 7308
CPU_DRDY# CPU_D62#, H89 FSB D L<62> om2 7308
CPU_HI T# CPU_DG3HOMS gy FSB D L<63> ~~ pr om2 730
CPU_HI TM#
CPU_LOCK# CPU_BPRI #yAM1 FSB _BPRI aps 73C3
CPU_TRDY# CPUDEFERH,AMM0 g FSBDEFERL foom om 1
gﬂim " BCLK_OUT_CPU_H_&#2 @ FSBCKCPUP [y o 7am
CPU THERMIR! P# BCLK_OUT_CPU | bW—W@ 986 7383
CPU_FERR# BCLK_OUT_| TP_H_AL43 FSB CLK I TP P 1263 7383
BCLK_OUT_I TP_NyAL42 FSB CLK I TP N 1203 7383
e BOKQUTNBH A4t g mwFSBOKMPP
CPU_BSELO BCLK_OUT_NB_| ESB CLK N
Loop-back clock for delay matching.
CPU_RSO# BOLK_I N_NyAKaL -
CPU_RS1# BCLK_I N_H_A40 -
CPU_RS2#

CPU_A20M#, AF4L - CPU A2OML oD o 12 =PP1V05 SO MP FSB
+V_DLL_DLCELL_AVDD CPU_I GANE#,A89 o CPUIGNNE L oD o NO STUFF
+V_PLL_MCLK CPU_I NI Ty A2 > CPUINTL o s o 1R1440
+V_PLL_FSB CPU_I NTR_AF42 - CPUINTR o o 758 150
+V_PLL_CPU CPU_NM|_Aci1 - CPUNM oD o5 7302 Fiew

CPU_SM #, A1 > CPUSM L [y o0 72 v
e oPu_ i3 - CPU PVRCD oD 5= e 75cs

i - CPU_RESETH!ES g FSBCPURSTL royymy o 12c2 73
CPU_COMP_VCC CPU_SLPH,AVES g FSBCPUSLPL (o oee 7ams
CPU_COMP_GND CPU DPSLPH,ASS g CPUDPSLP L roymy oee 7am
CPU_DPWRH, AvE2 > FSB DPWR L oo o= 758
CPU_STPCLK#o A2 PCLK_L oce 7383

CPU_DPRSTP#,ANS2 CPU DPRSTP L 982 62C7 7383

707 1387 2108 2208

Wns VM)
T

SYNC_DATE=027 047 2004

MCP CPU I nterface

(j Appl e I nc.
)

THE

|

[l
(1

v

NOTI CE OF PROPRI ETARY PROPERTY:

ON
PROPRI ETARY PROPERTY_OF “APPL|
THE POSESSOR A(

| NEORVATI CONTAI NED_HEREI N | S THE
E COWUTER, | NC.

GREES TO THE FOLLOW NG

TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

NOT TO REPRCDUCE OR COPY I T

051-7898 | D
C.0.0

14 OF 109

AL

8

Z

6

| 5

4 | 3

2

T e CUBHENT  DEY B EET> OF <TO]
1

| DESI GN_SHEETS>

wwWWw Vvinafix vn



5

7403
7403
7403
7403
7403
7403
7403

7408

2645, MEM A 63> ALS
265, M A 2> ALY
2687, MEM A 61> APY.
2647, MEM A 60> AN9
2647, MEM A 59> ALE
26A7, M A > ALT
2685, MEM A 57> ANG
2685, MEM A 56> ANT.
2685, MEM A 55> ARG
2687, MEM A 54> ART.
2685, M A > AV6
I MEM A DO<52> A5
. MEM A DO<51> ANLO
2685, MEM A 50> ARS
2687, M A 49> AUB
2088 MEM A DQ<48> AVS
2007 MEM A DQ<47> AU
2687, MEM A 46> AUB
2687, M A 45> AV®
2687, MEM A 44> AP11
2088 MEM A DQ<43> A6
2088 MEM A DQ<42> AvS
2685, M A 41> AU
2685, M A 40> AV
2088 MEM A DQ<39> AULL
2687, MEM A 38> AV1l
2608 MEM A DQ<37> Aviz
2685, M A > AW
20os Ry VEM A DO<35> gy ARII |
2687, MEM A 34> AT11
. MEM A DO<33> ARLA
26C7, M A 2> AUL3
262, MEM A 31> AR26
2604, MEM A 30> AU25
262, MEM A 29> AT27
26¢2, M A 28> ART.
26¢2, M A 27> AP25
260 MEM A DO<26> ARES
2604, MEM A 25> AP27
6By NEM A DQ24> =~~~ gy AR |
2684, M A 23> AP29
2002 MEM A DQ<22> ARRS
200y VEM A DOQ<21> gy AP31 |
260 MEM A DQ<20> ARGL
2682, M A 19> AV27.
26¢2, MEM A 18> AN29
2o MVEM A 17> Av20
2om MVEM A 16> ANEL
264, M A 15> AUBL
26¢2, MEM A 14> AR33
2o MVEM A 13> AVaT
260 MVEM A 12> AVET
2o MVEM A 11> AT3L
260y VEM A DOSI0> gy AV3L
. MVEM A 9> AT3T7
2601 ATy MEM A_DO<8> —
260 MVEM A 7> AvES
2008 M A > Avae
2602, MEM A 5> AR37
2602 MVEM A DO<4> ARGE
2o MVEM A 3> Avas
202 M A 2> Aves
2604, MEM A 1> AR35
2604, MEM A 0> AP35
2007 O} VEM A DT> - NS
2005 ¢00T}—VEM A D6 * AU
wor(oOT}—MEM A DVES> g ARIO
wosqoOT}—MEM A DMVkd> g A3 |
woonMEMA DM3> o, AWT
200 qOOT}—VEM A Divk2> -1
20c2 Oom}—VEM A Div1> > AV3S
wodoo}—MEM A DVKO> g RS

oM T
u1400
MCP79- TOPO- B
(2 OF 11)

MDQO_63 MDQS0_7_P|AL10 MEM A P<7> 2608
MDQO_62 MDQSO0_7. 11 M A N<7> 2645
MDQD_61 MDQS0_6_P|_ARE MEM A P<6> 2687
MDQO_60 MDQS0_6 MEM A N<6> 2687
MDQO_59 MDQS0_5_P| AW MVEM A P<5> 268
MDQO_58 MDQS0_5 ve M A N<5> 268
MDQD_57 MDQS0_4_P| AP13 MEM A P<4> 2087
MDQD_56 MDQS0_4_NARLS MVEM A N<4> 2687
MDQO_55 MDQS0_3_P| Av25 MEM A P<3> .
MDQD_54 MDQSO0_3_NAwes MVEM A N<3> 2608
MDQO_53 MDQS0_2_P|_Aus0 M A p<2> 200
MDQD_52 MDQS0_2_| ] MVEM A N<2> 262
MDQO_51 MDQS0_1_P| AT3s MVEM A P<i> 260
MDQD_50 MDQSO0_1_| 5 MVEM A Nel> 2608
MDQD_49 MDQS0_0_P| Awg M A P<0> 262
MDQD_48 VDQSO0_0. T39 MEM A N<O> 2602
MDQO_47
MDQD_46
MDQO_45 O
MDQO_44
MDQD_43
MDQO_42 NRASO#|AVAT MEM A RAS L 2608
MDQD_41 NCASO#|yaP1r M A L 2607
MDQD_40 MAEO# |AR1L7 M A L 2607
MDQO_39
MDQD_38 s
MDQ_37 I_
MDQO_36
MDQO_35
MDQD_34 o MBAO_2[ 423 g MEM A BA<2> oo 2607
MDQO_33 l— MBAO_1| AP19 MEM A BA<1> 260
MDQO_32 m VBAO_O| AW M A_BA<O> 2607
MDQD_31
MDQO_30 <
MDQD_29
MDQO_28 D_
ﬁ*iz MAO_ 14| AR23 MEM A A<14> 26C5
Vo002 MAO_13| auts M A _A<13> 2007
VDOD_24 >— MAO_12| Aves MEM A A<12> 2607
VOO 23 MAO_11[ aver MEM A A<11> 260
NDQI)722 MAO_10| ANIO g  NEMA A<IO0>  geemy 2ecr
MJI)721 MAO 9| Av2i M A _A<9> 2607
VD00 20 MAO_8|_ARe2 M A_A<8> 2007
VoD 16 MO_7[ae1 g MEM A A<7> [T 255
Vooo_ 1 MAO_6| AP21 MEM A A<6> 2605
VD00 17 MAO_5| ARe1 MEM A A<5> 2007
NDQ3716 MAO_4| Ane1 M A A<4> 2605
Voo 15 Mao_3l avie g MEM A A<3> oD o
Vooo_ 14 MAO_2| Auto MEM A A<2> 260
Voo 13 MAO_1[ ATio MEM A A<1> 2507
Vooo 12 MAO_0| AR1S M A_A<O> 2605
MDQ_11
"'NS%L;O NVEMORY

— CONTROL
MDQO_8
MDQO_7 0A
Voo 6 MOLKOA 2_P| avss g TP_MEM A CLK2P
MDQO_5 MCLKOA 2 _NiAVSS g TP MEMA CLKON
MDQ_4 MCLKOA_1_P| BA24 MEM A CLK P<1> 2608
MDQ_3 MCLKOA 1_NOAY2E gy MEM A CLK N<1> oD o
m*i MCLKOA O_P| 8820 g  NEMA CLK P<O>  gymy 26cr
NDQD:O MCLKOA O_| OBGD > MEM A CLK N<O> oy 26c7
MNDQVD_7 MCSOA_1#|aT15 MEM A CS L<1> 2607
MDQVD_6 MCSOA O#(fARIE g MEM A CS L<0> ooy 2505
MDQVD_5
MDQVD_4 MODTOA_1| AP15 M A_QDT<1> 65
MDQVD_3 MODTOA O AV1S gy  MEM A ODT<O> re;ymy 260
MDQVD_2
MDQVD_1 MCKEOA_1| A3 MEM A CKE<1> 2608
MDQWD_0 MCKEOA_O|_AT23 M A CKE<O> 2607

7403
7403
7403
7403
7403
7403
74c3
7403
74c3
74c3
7403
74c3
7403
7403
74c3

74c3

7408
7408

7408

7408
7408

7408

7408
7408
7408
7408
7408
7408
7408
7408
7408
7408
7408
7408
7408
7408

7408

7408

7408

7408

7408

7408

7408

7408

7408

7408

7408
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7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483
7483

7483

7483
7483
7483
7483
7483
7483
7483

7483

2785,

2745, M B 2> AT3
2747, MEM B 61> AV2
2747, MEM B 60> AV
2788 MEM B 59> ARG
27A7, M B > ARS
2745, MEM B 57> AU2
2787, MEM B 56> AU
o MEM B 55> Ava
Jon— MEM B 54> AY3
2787, M B > BB3
2785, MEM B 52> BC3
2768 MEM B 51> A
2785, MEM B 50> AVB
2787, M B 49> BA3
2768 MEM B 48> BB2
2787, MEM B 47> BBS
2787, MEM B 46> BAS
2787, M B 45> BA8
2768 MEM B 44> BC3
2785, MEM B 43> BB4.
2768 MEM B 42> B
2787, M B 41> BA7
2785, M B 40> AY8
o MEM B 39> BA9
2785, MEM B 38> BB10
2707, MEM B 37> BB12
27s, M B > AWL2
Jon— MEM B 35> BBS
2785, MEM B 34> BB9
2785, MEM B 33> AY12
2787, M B 2> BA12
2784, MEM B 31> BC32
2782, MEM B 30> ANB2
e MEM B 29> BA3S
2708 M B. 28> AY36
2782, M B 27> BA32
o MEM B 26> BB32
272, MEM B 25> BA34
. MEM B 24> Av35
212, M B 23> BC36
. MEM B 22> AVB6
e MEM B 21> BA39
. MEM B 20> Av40
270, M B 19> BA36
e MEM B 18> 8836
2708, MEM B 17> BA38
e MEM B 16> Av3e
2704, M B 15> BB40
2704, MEM B 14> AWO0
. MEM B 13> Av42
27¢2 MEM B 12> Ava1
27¢2, MEM B 11> BA40
270, M B 10> BC40
272, MEM B 9> AM2
272, MEM B 8> AWML
e MEM B 7> AT40
2704, M B > ATA1
o MEM B 5> APa1
o MEM B 4> NGO
. MEM B 3> AWO
27¢2 M B 2> AL
2708, MEM B 1> AR4L
2700 MEM B 0> APa2
277 (T} VEM B_DIVET7> * ATS
2765 (OO} VEM B_DIVK6> * BA2
2707 (OO} MEM B DIK5> ¢ AY7
2785400} MEM B Divk4> * BAL1l
2784 (00T} MEM B DiVk3> ¢ BB34
2rc2 T} VEM B_DiVk2> * BB38
2rc2 T} MEM B DiVK1> ¢ Ava3
2704, M B DM<O> AR42
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MDQL_63 MDQS1_7_P| AT2 MEM B P<7> 2785 7an
MDQL_62 MDQSL_7_NATL M B N<7> 2745 743
MDQL_61 MDQS1_6_P| Av2 MEM B P<6> 2787 7ans
MDQL_60 MDQS1_6_NRHAYL MEM B N<6> 2787 74A3
MDQL_59 MDQS1_5_P| 886 MEM B P<5> 2785 748
MDQL_58 MDQS1_5_Npeas MB N<5> 2785 748
MDQL_57 MDQS1_4_P| BALO MEM B P<4> 2787 743
MDQL_56 MDQS1_4_NpAYLL MEM B N<4> 2787 7ans
MDQL_55 MDQS1_3_P| 8833 MEM B P<3> 2782 743
MDQL_54 MDQS1_3_Npeass MEM B N<3> 272 7ans
MDQL_53 MDQS1_2_P| 8837 M B P<2> 2704 7483
MDQL_52 MDQSL_2_NpBA3T MEM B N<2> 2704 7483
MDQL_51 MDQS1_1_P| Ba43 MEM B P<i> 2704 7ans
MDQL_50 MDQS1_1_NpAY42 MEM B Ne<1> 2704 7ans
MDQL_49 MDQS1_0_P| AT42 M B P<0> 27C2 74A3
MDQL_48 MDQS1_0_NjyAT43 MVEM B N<O> 2702 74A3
MDQL_47
MDQL_46
MDQ1_25 ]
MDQL_44
MDQL_43
MDQL_42 MRASL# [AWL6 MEM B RAS L 275 7483
MDQL_41 MCAS1# [BALS M B L 27¢7 7483
MDQL_40 MAEL# (yBAL6 M B L 27¢7 7483
MDQL_39
MDQL_38 s
MDQL_37 I_
MDQL_36
MDQL_35
MDQL_34 o MBAL 2| B0 g  MEMB BA2> oy aier ram
MDQL_33 l— MBA1_1| EB18 MEM B BA<1> 2705 7a83
MDQL_32 m MBA1_O| 8817 M B_BA<O0> 27C7 7483
MDQL_31
MDQL_30 <
MDQL_29
MDQL_28 &
E—; MAL 14| Ba20 MEM B A<14> 75 7as
ND@725 MAL_13| BA14 M B A<13> 27C7 7483
ND@724 >— MAL_12| Aves MEM B A<12> 277 7483
ND@723 MAL_11| BXR28 MEM B A<11> 27C5 7483
VDQL 22 MAL_ 10| BA17 MEM B A<10> 27¢7 7483
VDQL 21 MAL_9| BB28 M B A<9> 27¢7 7483
ND@720 MAL_8[ Av28 M B _A<8> 27C7 7483
VDQL_19 MAL 7| B2 g WNEMB A<7>  rm ocs 7
ND@718 MAL_6| AY27 MEM B _A<6> 27C5 7483
VDQL_17 MAL_5| BA27 MEM B A<5> 27¢7 7483
ND@716 MAL_4| BA26 M B A<4> 27C5 7483
ND@715 MAL_3| BB26 MEM B A<3> 27C7 7483
ND@714 MAL_2| BA25 MEM B A<2> 27C5 7483
ND@713 MAL_1| B825 MEM B A<1> 2707 7483
VDQL 12 MAL_O| BA18 M B _A<0> 27C5 7483
MDQL_11
Voo | VEMORY

- CONTROL

MDQL_8
MDQL_7 1A
VDOL_6 MCLK1A 2_P| BA42 TP_VEM B _CLK2P
VDQL_5 MCLK1A 2 _NREBIZ oy TP_VEM B _CLK2N
MDQL_4 MCLK1A 1_P| 8822 MEM B CLK P<1> 275 74C3
MDQL_3 MCLKIA 1 NpBA22 gy MEM B CLK N<1> oo 7 e
ﬁ*i MCLK1A O_P| BALY MEM B CLK P<0> 27¢7 743
DL O MCLKIA O_NpAYL) o ~ MEMB CLK N<O>  gepmy 27c7 74c
MDQML_7 MCS1A_1#yB814 MEM B CS L<1> 27¢7 7483
MDQML_6 MCS1A O#[38816 g  MEMB CS L<0> ey o7cs 7am
MDQML_5
MDQML_4 MODT1A 1| 8813 M B <1> 275 7483
MDQML_3 MODT1A OLAY1S g  MEMB ODT<O> gerymy o7cs 7em
MDQVL_2
MDQML_1 MOKELA 1L AYSL g  MEMB CKE<l> eeeymy o7os 7em
MDQVL_O MCKE1A_O| B830 M B_CKE<0> 2707 7483
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TP_MEM A CLKSP - A3 | MCLKOB_2_P MCLK1B 2_P| BAs1 TP_MEM B CLKSP.
TP MEM A CLKSN * ABH MCLKOB_2_N m|(m MCLK1B_2_NjyBesl . TP MEM B CLKSN
TP_MEM A CLK4P 824 | MCLKOB_1_P o | MCLK1B 1_Pl Av23 TP_MEM B CLK4P
TP_MEM A CLK4N - Be24] MOLKOB_1_N MOLK1B_1_Njp@azs > TP_MEM B CLK4N
TP_MEM A CLK3P ¢ 821 | MCLKOB_0_P 9 9 MCLK1B O_Pl oo g TP_MEM B CLK3P
TP_MEM A CLK3N ¢ B2 MOLKOB_O_N MCLKIB_O_NpAY20 g TP_MEM B CLK3N
TP_MEM A CS L<2> Aug MCSOB_0# |§ |§ MCS1B_0#/|yBcts TP MEMB CS L<2>
TP_MEM A CS L<3> ® srag] MCSOB_1# MCSLB_1#pBAls g TP MEMB CS L<3>
M A <2> av7 | MODTOB 0 Z % MODT1B 0] Avie TP_MEM B <2>
TP_MEM A QDT<3> @25 MODTOB_1 é é MODT1B_1| BCls g TP_MEM B ODT<3>
TP_MEM A CKE<2> ¢ Av23 | MCKEOB_0 g g MCKELB_O| B850 g TP_MEM B CKE<2>
M A _CKE<3> ANZS | MCKEOB_ 1 MCKE1B_1| BA31 TP_MEM B CKE<3>
s> _PP1VO5 SO MCP PLL CORE
223 1503 7e0=PRIVBRIVG_S0_MCP MEM 87 mA (A01) 17 mA 27| +v_PLL_XREF_XS
R1610" 12 mA ¢ ws| +v_PLL_DP
o b e e o g
1/ 16W - TP or NC for DDR2.
L
743 MCP_MEM COVP_VDD ANa1| MEM_COMVP_VDD
7anMCP_MVEM COVP_GND Ava1 | MEM_COMP_GND =PP1V8RIV5 SO MCP _MEM 86 15C7 2208
. +VDD_MEML|_am7 4771 mA (AO01, DDR3)
Rl‘?olé +VDD_NVEMR| Ao
1% A22 | GNDL +VDD_MEMB| Ave1
st P12 | GND2 +VDD_VEMS| Aves
022 ,  wolawos +VDD_MVEMG| aves
P10 | GND4 +VDD_MEMB| Aver
= T10] GNDS +VDD_MEM7| Aves ¢
6 | GND6 +VDD_MEMB| Anie
vio| anD7 +VDD_MEMB| BC20
vas| a8 +VDD_MEMLO| AN20 ¢
v6 | GND9 +VDD_MEML1| An24
4 39| GNDLO +VDD_MEML2 | AT17
b A822] GND11 +VDD_MEML3| AP16
AB7 | GND12 +VDD_MEML4| A2 ¢
4 Ace2 | GNDL3 +VDD_MEML5| AP20 ¢
b AE20] GND14 +VDD_MEMLG | AP24
AF24 | GNDL5 +VDD_MEML7|_Avi6
A®4| GNDL6 +VDD_MEML8| AR16
4 Ar8s| GNDL7 +VDD_MEMLO| A0 ¢
A< | GNDL8 +VDD_MEMRO| ARe4
4 Aves | GND19 +VDD_MEMR1 | AWS
AT25 | GND20 +VDD_MEMR2| AP22 ¢
4 AP30 | GND21 +VDD_MEMR3| AP18
4 Ar3e | GND22 +VDD_MEMR4| AuLe
Auo | GND23 +VDD_MEMR5 | Avig
4 28| GND24 +VDD_MEMR6 | A4
821 | GND25 +VDD_MEMR7| AT21
A9 | GND26 +VDD_MEMR8| AY29 ¢
B9 | GND27 +VDD_MEMRO | Av24
034 | GND28 +VDD_MEMBO| A0 ¢
F24| GND29 +VDD_MEMBL| A2 ¢
b 2] GND30 +VDD_MEMB2 | Aver
1| GND31 +VDD_MEMB3| BC17
7] GND32 +VDD_MENB4| Av20
4 M8 | GND33 +VDD_MEMB5 | Av17
N6 | GND34 +VDD_MEMB6 | Avig
s | GND35 +VDD_MEMB7| AMLS
M | GND36 +VDD_MEMB8| AuL8
v | GND37 +VDD_MEMBO| AY25 ¢
4 39 | GND38 +VDD_MEMAO| AY26 ¢
8| GND39 +VDD_MEMA1| Awo
P33| GND40 +VDD_MEMA2 | Ave4
34| GND41 +VDD_MEMA3| BC25
37| GND42 +VDD_MEMA4 | AL30
P4l GND43 +VDD_MEMA5 | AvB1
P40 | GND44
7] GND45 GND55| T33
b R36] GND46 GND56| T34
Ra0 | GND47 GND57| 135
Ra3 | GND48 GND58| 137
P R5 | GND49 GND59|_T38
T18| GNDS0 GNDGO| 17
120] GND51 GND61| To
a1 | GaDs2 aND62| uts
124 GND53 GNDB3| W20 ¢
126 | GND54 GNDB4| W22 ¢
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o0 (Ty—=PEG D2R P<0> - F7_|PEO_RX0_P PEO_TX0_P|.S - =PEG R2D C P<0> oo o
505 [Ty—=PEG D2R N<0> - E76|PEO_RX0_N PEO_TXO0_Njy2t =PE( D C N<O> a06
o0 [T)—=PEG D2R P<1> - o7_|PE0_RX1_P PEO_TX1_P| & -y =PEG R2D C P<1> o o
- R XL -
506 [T =PEG D2R N<1> - CTIPEO_RX1_N PEO_TX1_Njp84 - =PEG R2D C N<1> oo o
o0 Ty—=PEG D2R P<2> - 5 _|PEO_RX2_P PEO_TX2_P| A -y =PEG R2D C P<2> @ s
- RX2_ _TX2_ -
w05 T =PEG D2R N<2> - F6oIPEO_RX2_N PEO_TX2_Njyas - =PEG R2D C N<2> oo o
o5 (Ty—=PEG D2R P<3> - 5 _|PEO_RX3_P PEO_TX3_P| 83 -y =PEG R2D C P<3> oD o
- _TX3_| -
o0 [T)—=PEG D2R N<3> - E59|PEO_RX3_N PEO_TX3_NpE2 wp—=PEG R2D C N<3> oo e
o0 [TR)—=PEG D2R P<d> - E4_|PEO_RX4_P PEO_TX4_P| ct i =PEG R2D C P<4> oo o
- _Rx4_| _T1X4_ -
&0 [T =PEG D2R N<4> - E35IPEO_RX4_N PEO_TX4_Njo2L - =PEG R2D C N<4> oo o
o5 (Fy—=PEG D2R P<5> - 3 |PEO_RXS_P PEO_TX5_P| &2 =PE( D C P<5> a0s
o0 [T)—=PEG D2R N<5> - D8|PEO_RX5_N PEO_TX5_NEL wp— =PEG R2D C N<5> oD oo
o0 [T)—=PEG D2R P<6> - S _|PEO_RX6_P PEO_TX6_P| E2 -y =PEG R2D C P<6> oo o
- — — -
o5 (Ty—=PEG D2R N<6> - t50|PEO_RX6_N PEO_TX6_NpF2 ap—=PEG R2D C N<6> oD oo
505 [TWy—=PEG D2R P<7> - 37 |PEO_RX7_P PEO_TX7_P|F3 =PE( D C P<7> a0s
s06 [T =PEG D2R N<7> - J66[PEO_RX7_N U) PEO_TX7_NpF4 - =PEG R2D C N<7> oo o
505 [T =PEG 2R P<8> - J5_|PEO_RX8_P (D PEO_TX8_P|. & - =PEG R2D C P<8> o X
- RX8_ -
o6 [Ty =PEG D2R N<8> - 345{PEO_RX8_N PEO_TX8_NpHt wgp—=PEG R2D C N<8> oo o8
o5 (Ty—=PEG D2R P<9> 111 [PEO_RX9_P I I I PEO_TX9_P|+8 =PE( D C P<9> ao6
o5 [Ty—=PEG D2R N<9> - L10PEO_RX9_N PEO_TX9_Njr2 =PE( D C N<9> a0s
s06 [Ty =PEG D2R P<10> - L9 |PE0_RX10_P D: PEO_TX10_P| HL =PEG R2D C P<10> 806
o0 [Ty—=PEG D2R N<10> - L85|PEO_RX10_N PEO_TX10_NyaL =PEG R2D C N<10> 806
o0s [Ty—=PEG D2R P<11> - L7 |PEO_RX11_P & PEO_TX11 P32 g =PEGRODCP<ll> ¢y oecs
o5 (Ay—=PEG D2R N<11> - L6 PEO_RX11_N PEO_TX11_Njy33 =PE( D C N<il> a0s
o0 (T)—=PEG D2R P<12> - N1 |PEO_RX12_P PEO_TX12_P| K2 -y =PEG R2D C P<12> o o
- — — — — -
806 =PEG D2R N<12> - NIONIPEO_RX12_N PEO_TX12_Nyks - =PEG R2D C N<12> 806
™ - 0 PEO_! — . NP - oD
o5 (Ty—=PEG D2R P<13> - N [PEO_RX13_P PEO_TX13_P| L4 =PEG R2D C P<13> 806
o5 (Iy—=PEG D2R N<13> - P9o|PEO_RX13_N PEO_TX13_NjyL3 =PE( D C N<13> a0s
o0 [T)—=PEG D2R P<14> - N7_|PEO_RX14_P PEO_TX14_P| M -y =PEG R2D C P<14> o o
- — — — — -
a0s =PEG D2R N<14> - N6o[PEO_RX14_N PEO_TX14_NpMe g =PEG R2D C N<14> a06
™ - 0 PEO_! — . NP - oD
s06 [Ty =PEG D2R P<15> - N |PEQ_RX15_P PEO_TX15_P| M =PEG R2D C P<15> 806
806 =PEG D2R N<15> - N~[PEO_RX15_N PEO_TX15_NpM. =PE D C N<15> 806
™ - o= — & - -
ot B PEO_REFCLK_P| ELL PEG CLK100M P a0s
N _ |
o00 [Ty——PEG PRSNT L - 9| PEO_PRSNT_16# PEO_REFCLK_N[pBLL PEG CLK100M N a06
2007 NI _CLKREQ L o o|PER TRreQr aPi 0 49 PE1_REFaLK_P| ot PCLE CLKIOOM M N _P 2905 7500
2007 (y—PCLE M NI_PRSNT L - 9PEB_PRSNT# | nt PU PE1_REFCLK_NjyFLL PCIE CLKIOOM M NI_N 2905 7500
Int Pl
00 [Ty W CLKREQ L - Pl RreQ P 050 PE2_REFOLK Pt POLE_CLK10OM FW P sacz
3508 808 PCIE_FW PRSNT L = CLOG[PEC_PRSNT# I nt PU PE2_REFCLK_Nj5210 PCLE M FW N e
505 [T)—EXCARD CLKREQ L - M5 P'EB‘J{HREQ&/ GPI O 51 PE3_REFCLK_P| G13 PCl E_CLK100M EXCARD P 806
o6 [Ty—PCLE_EXCARD PRSNT L > BOG/PED_PRSNT# I nt PU PE3_REFCLK_N[yEL3 PCI E CLK100M EXCARD N 8cs
TP_PE4 CLKREQ L - Lisg| p'EEiqPHREQ&/ GPl O_16 PE4_REFCLK_P| 313 TP_PCIE M PEAP
TP _PE4 PRSNT L - L18|PEE_PRSNT#/ GPI O_46 PE4_REFCLK_NyH13 TP PCIE CLK100M PE4N
\ PU Int PU
s7a_AUD | P_PERI PHERAL DET - MG PEEECLKREQ«/ GPlO 17 PES_REFCLK P| L14 g TP PCIE CLKIOOMPESP
s GMUX_JTAG TCK L - MB~PEF_PRSNT#/ GPl O_47 PE5_REFCLK_N[pKL4 TP_PCl E CLK100M PESN
- o PEF_ L ! !
Int PU
I nt Pl
3087 (0T} CARDREADER RESET - 7 PEG‘J;LHREQ&/ GPlO 18 PE6_REFCLK_P| N4 TP _PClE CLK100M PE6P
sor [ry—GMUX_ITAG TDO - MONPEG_PRSNT#/ GPI O_48 PE6_REFCLK NppM4 g TP PCIE CLKIOOM PE6N
Int PU
2907 605 [Ty—PCLE VAKE L - F175/PE_WAKE# | nt  PU ( S5) PEX_RSTO#[yKIL g PCIE RESET L gy oecs
7503 2967 605 [Ty POLE M NI D2R P - K9 |PE1_RX0_P PEL TXO P D8 g PCOEMN RDCP w20 s
7508 2907 605 PCLE MN_D2R N 394/PE1_RXO_N PE1_TX0_Np& wpPOEMN RDCN 2o 750
7508 34c1 PCIE FWD2R P - W _|PE1_RX1_P PE1_TX1_P| 88 - PCIE FWR2D C P oD a7
750 sact [Ty—PCLE FWD2R N - @oPE1_RX1_N PEL_TX1_Njyse PCLE FWR2D C N a1 7500
w05 [T PCl E_ EXCARD D2R P - Fo_|PE1_RX2_P PE1_TX2_P| AL - PCl E EXCARD R2D C P oo o
ace PCl E_EX 2R N £95|PEL_RX2_N PEL_TX2_Njy8” PCIE_EXCARD R2D C N a0s
TP_PCl E_PE4_D2RP - H_|PE1_RX3_P PEL_TX3_P| 86 TP, E PE4
TP_PCIE_PE4 D2RN - GIPE1_RX3_N PE1_TX3_Np% - TP PCIE PE4 R2D CN
7a6_=PP1V05 S0 MCP_PEX_DVDDO =PP1V05 SO MCP_PEX AVDDO 786
57 mA (AO1, DVDDO & 1) T17_|+DVDDO_PEXL +AVDDO_PEX1| Y12 206 mA (A0, AVDDO & 1)
w9 |+DvDDO_PEX2 +AVDDO_PEX2| Aa12
u17_|+DVDDO_PEX3 +AVDDO_PEX3| AB12 ¢
V1o [+DVDDO_PEX4 +AVDDO_PEX4| M2
W6_[+DVDDO_PEX5 +AVDDO_PEX5| P12
w7_[+DVDDO_PEX6 +AVDDO_PEX6|_R12
ws_|+DvDDO_PEX7 +AVDDO_PEX7 | N12
ui6_|+DVDDO_PEX8 +AVDDO_PEX8|_T12
7a5_=PP1V05_SO NMCP_PEX_DVDDL +AVDDO_PEX9| u12
119 [+DVDDL_PEX1 +AVDDO_PEX10| ACL2
ue |+pvDD1_PEX2 +AVDDO_PEX11| ADL2
+AVDDO_PEX12| V12
+AVDDO_PEX13| w2
c2_PP1VO5_S0_MCP_PLL_PEX T16_|+V_PLL_PEX =PP1V05_SO_NCP_PEX AVDDL 746
84 mA (A01) +AVDDL_PEX1| M3
+AVDDL_PEX2| N3
7scaMCP_PEX_CLK COMVP A11_[PEX_CLK_COVP +AVDD1_PEX3| P13
NO STUFF
1
51377&0 If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
) If PE1 interface is not used, ground DVDDl_PEX and AVDD1_PEX.
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U140

MCP79- TOPO- B

BGA
(6 CF 1

0

b}
+3. 3V_DUAL_RMGT1
+3. 3V_DUAL_RMGT2

=PP3V3 ENET MCP RMGT

785 1707 2285

J24
K24

83 mA (A01)

=PP1V05 ENET MCP RMGT

7A5 2206

2286

+V_DUAL_RMGT1| w23 131 mA (A01)
+V_DUAL_RMGT2| V23 I_ ————————————————————— |
770 a1 ENET_RXD<0> 2 |RGM | _RXDO I Net wor k I nterface Sel ect |
7708 3101 (TR)- ENET RXD<1> 522 IRGM | _RXDL M| _VREFL E28 gy MCP M| VREF Yan 220 | |
ENET_RXD<2
7708 3101 (TR RXD<2> 24 [RGM | _RXD2 | Txoo| 82 ENET TXD<0> S | Interface ENET_TXD<0>
7708 31c1 ENET RXD<3> - 724 |RGVI | _RXD3 RGM 1 1820 gy o ENET TXD<0> | |
™ - - RGM | _TxDLl @4 o ENET_TXD<1> oD w8 7750 | 1
- -
7700 mc1 RY—ENET_CLK125M RXCLK 722 [RGM | _RXG/ M | _RXCLK RGM | _TXD2| @25 gy ENET TXD<2> o 2100 7700 ! XG™ !
7700 3101 (T RX_CTRL 22 [RGM | _RXCTL/ M | _RXDV RGM | _TXDBL D25 gy ENET TXD<3> oo o 770 | M1 0 !
500 [T M | _RXER - 22 M| _RXER/ GPI O 36 RGM | _TXC/ M | _TXCLK| 324 gy ENET CLK125M TXCLK ooy i 770 ! :
| X
228 2206 1700 705 =PP3V3 ENET MOP RMGT oo D> M1_CoL w526 M| _OOL/ GPI O 20/ NBVB_DATA  RGM | _TXCTL/ M| _TXEN.C6__ g ENET_TX CTRL oo e 7 NOTE: All Apple products set strap to
8ca | -p— 522 IM | _CRS/ GPl O 21/ MSMB_CLK | M1, RGM I products will enable |
D—=MP ML CRS - RGM | VDO D21 o ENET_MDC ooy e 770
B TP_ENET INTR L 322 21 oy ENET_MDLO | feature via software. This |
R1810 - RGM | _I NTR/ GPI O_35 RGM | _MDI Q ol (B 3186 7708
oo - — | avoi ds a | eakage issue since |
K 2206_PP1VO5 ENET MCP PLL MAC RGM | _PWRDWN GPI O 37| @3 TP_ENET_PWRDWN L | MCP79 requires a S5 pul | - up. |
Ve 5 mA (A01) 123 |+V_DUAL_MACPLL b e s s s s s s s s s
402 5 BUF_25MH-Z| E23 g MCP_CLK25M BUFO R [ 5255 7700 =PP3V3 SO MCP GPI O 7c5 1801 20M
770sMCP_M | COVP_ VDD <7 |M | _COovP_VDD
mMP M1 COVP GND 827 M | _COMP_GND M| _RESET#23 g | ENET RESETL foomy e e
1 1
. PP3V3 SO MOP DAC oo R1860 R1861
R1811 +V_RGB_DA] 332 103 m 206 mA (AO1) Loox 20K
49.9 v 110w Viow
+V_TV_DAQ k2 1 ! !
116w TP _MCP RGB DAC RSET <9 |RGB_DAC_RSET TV_DAG 03 m iz, v
VE-LE
TP_NMCP_RGB DAC VREF 838 |RGB
02, C _DAC_VREF DDC_CLKO| B31 gy MCP_DDC CLKO
DDC_DATAO| A31_ gy MCP_DDC DATAO
- G
8 RGB_DAC_RED| B0 g TP_NMCP_RGB RED RGB DAC Di sabl e:
RGB TP_NMCP_RGB GREEN RGB
= DDA - =2 TV_DAC_RSET 3 RGEDEA)EEG;EFIF :: - TP_NCP_RGB SEUE O(Docayctio; ID|:><:oat DZ:’{AD ﬂDAc . g[‘ al| |s d
sor (o}—MEP_TV._DAC VREF 35 |TV_DAC_VREF 6 — - ~ - pull-ups sti required.
D RGB_DAC_HSYNG| A10__ g, TP_MCP RGB HSYNC
RGB_DAC_VSYNC| A41__ gy TP_MCP RGB VSYNC
™V /' Conponent .
1001 7a3_=PP3V3 S5 MCP _GPI O c I TV_DAG_RED| A%6 CRT IGR C PR s TV DAC Disabl e:
CRT | Y Y
A K27M XTALI N s |XTALIN TV Y 1Y TVfDACieQE:ElF :Z - e~ g g o oo o Ckay to float all TV_DAC signals.
R184273 MCP CLK27M XTALOUT s |XTALQUT TV Conp / Pb TV_DAC_BL! - oo oo &ay&iojl oat D;(Iﬁlél Nﬂl’:/ and X;I'A:;ICU'I'?TV. .
o TV_DAC _HSYNC/ GPI O 44| 086 CRT | G HSYNC o ey DDC_ DDC_| pul | -ups sti required.
/16w -
Ve LE TV_DAC VSYNC/ GPI O 45| G37__ o CRT | G VSYNC oo oo
02, -
S Va:im LPCPLUS GPI O E164GPI O_6/ FERR*/ | GPU_GPI O_6 | FPA_TXC PLE3S g LVWDS IGA GK P 6883 7583
sons [TTT) DP 1 G CA DET BISH|GPI O_7/ NFERR*/ | GPU_GPI O_7 | FPA_TXC NOS5 oy LVDS |G A CLK N ooy soes 75es
B32 LVDS | G A DATA P<0>
7207 7187 OT}—LVDS_| G BKL_PVWM (See below) o [\ cp BKL_CTL/ GPI O 57 I FPA_TXDO_P| 832 g O o7 oz 75
-~ | FPA_TXDO_NyAs2 LVDS | G A DATA N<O> 67 68C2 7583
Interface Mode 728 7287 LVDS | G BKL ON &=— 537 |LCD BKL_OV GPI O 59 -~ P LVDS | G A DATA P<l
LVDS | G PANEL PWR o F40 |LCD PANEL PWR/ GPI O 58 | FPA_TXDL Pl 232 g > oc7 oacz 7583
MCP Si gnal TVDS/ HDM Di spl ayPor t o5 .- — — — | I FPA TXDL_NGS2 oy LV A_DATA N<1> 67 s8c2 7583
083 LVDS | G A DATA P<2>
=MCP_HDM _TXC_P/ N TMDS_I G TXC_P/ N DP_I G M._P/ N<3> =MCP_HDM _TXC P @25 |HDM _TXC_P/ MLO_LANE3_P I I I :Egifligfp = - VDS 16 A DATA Ne2s {OOD °¢7 68cz 7583
= = \_ _No=2 6C7 68C2 7583
MCP_HDM _TXD_P/ N<O> TMVDS_I G_TXD_P/ N<O> DP_I G M._P/ N<2> MCP_HDM__TXC N —E35gHDM _TXC_N M.O_LANE3_N Z | FPA_TXDS_ Pl 34 L\VDS | G A DATA P<3> wor
=MCP_HDM _TXD_P/ N<1> TVDS_I G_TXD_P/ N<1> DP_I G M._P/ N<1> _MCP LDM. TXD P<0> s |vom TXO0 P/ LANE2 P | EPA TXD8 —‘—w v A DATA Ne3s -
=MCP_HDM _TXD_P/ N<2> TMVDS_| G_TXD_P/ N<2> DP_I G M__P/ N<O> = bl - — — — = o
- - TND57I GiDDCicLK DP7| G*DDE ak =MCP_HDM__TXD N<0> =—"25gHDM _TXDO_N M_O_LANE2_N WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
- - = =MCP_HDM _TXD P<1> Fa3
TVDS_| G_DDC_DATA DP_I G_DDC_DATA _NCP_HDM Sal FDM _TXD1_P/M.O_LANEL_P IFPB_TXC Pl 131 LVDS IGB QK P o 50
TMDS_| G_HPD DP_I G HPD 7rCP =y XD Nela -=—=9 ~TXDL_N'M.O_LANEL_N | FPB_TXC_Nye1 v‘ LVDS I1GB OLK N o
DP_I G AUX_CH PI N TP_DP_I G_AUX_CHPI N DP_I G_AUX_CH_PI N = XD P2z 222 |FDM _TXD2_P/M.0_LANEO_P o ”
- - - s - = =MCP_HDM _TXD N<2> 23 HDM _TXD2_N M.O_LANEO_N I|FPB_TXD4_PLI29 g LVDS | G B DATA P<0> oD o
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. F | FPB_TXD4_No29 gy LVDS | G B DATA N<O> sca
NOTE: 20K pul | -down required on DP_HPD_DET. CH P 3 [DP_AUX_CHO_P | FPB_TXDS5_PL L29 gy LVDS | G B DATA P<i1> oo so
NOTE: 1K pul | -down required on DP_IG AUX CH N if DP is used. CH N L3 DP_AUX_CHO_N < | FPB_TXD5_NQK29__ gy LVDS | G B DATA N<1> 804
NOTE: HDM I evel - shi f | FP f I | FPB_TXD6_P|L20__ g LVDS | G B DATA P<2> o oo
) b pzr: reaut r:s H;\\I,,e s Id ': ng'h | 1,.:,;' atc: Ctan oo (T =DVI HPD GMUX | NT (See bel ow - SL IHPLUG DET2/ GPI O 22 _I | FPB_TXD6_Ny<30__ g | LVDS |G B DATA N<2> s
Ie ulse . f0 provi de or dual - channe wi t hou so0a =MCP_HDM__HPD £ |HPLUG DET3 I I | FPB_TXD7_P| N30 > LVDS | G B DATA P<3> st
evel -shifters. m | FPB_TXD7_NiM80 LVDS | G B DATA N<3> acs
LVDS: Power +VDD_| FPx at 1.8V 2307 785_=PP3V3R1VB SO MCP | FP_VDD — B e e — (€ 5104
Dual - channel TMDS: Power +VDD_|FPx at 3.3V 190 mA (A01, 1.8V) M7 |+VDD_| FPA
DDC. LVDS | G DDC CLK
0 N SIS s ap e
16 mA (A01) 8 m w8 |+v PLL_| FPAB ~ L —— oc7 68
M9
8 m +V_PLL_HDM DDC_CLK3[ 1 g =MCP_HDM_DDC CLK oo eoos
2307 707_=PP1V05 SO MCP HDM VDD 125 |+VDD_HDM DDC_DATA3| 3L gy | =MCP HOM DDC DATA D> oo
95 mA (A1)
MCP_HDM RSET 331 |HDM _RSET | FPAB_RSET]|_E32 MCP_| FPAB_RSET oD 2505 7583
MCP_HDM _VPROBE J30_|HDM _VPROBE | FPAB_VPROBE| _G31 MCP | FPAB VPROBE oo 230 7583
'R1850
10K
GPIOCs 57-59 (if LCD panel is used): 5%
116w
VELF
I'n MCP79 these pins have undocunented internal , 402
pull -ups (~10K to 3.3V S0). To ensure pins are | ow
f aul - 1K .
by default. pull-downs (1K or stronger) must be used = I e e YOS\ = KO EIRIO:
MCP Et h & G aphi
=DVI _HPD_GMUX_I NT: t e et a CS
Alias to DVI_HPD for systens using |FP for DVI. Appl e | nc 051- 7898 D
Alias to GVWX_INT for systenms with GVUX .
Alias to HPLUG DET2 for other systens. ° C O O
Pul | -down (20k) required in all cases. NOTI CE OF PROPRI ETARY PROPERTY:
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7608 1002 PCl_REQD L T20PCI _REQD# POl _GNTO#|R - TP _PCl_GNTO L
7608 1002 PCl_REQL L Voo|PCl _REQL#/ FANRPNVR PCI _GNT1#/ FANCTL25ut0 - TP PCl_GNT1 L
EW PWR_EN T36PCI _REQR#/ GPI O_40/ RS232_DSR¥# PCl _GNT2#/ GPl O_41/ RS232_DTR#|yR% TAG T acs
AUD | PHS SW TCH EN WoPCI _REQB#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPI O_39/ RS232_RTS#{ul1 - GMUX JTAG TDI oo oo
woz ER)—MEP RS232 SINL  T44PCI_REQH#/ GPl O_52/ RS232_SI N# PCI _GNT4#/ GPI O_53/ RS232_SOUT#()F3 g ~ MOP RS232 SQUT L mymy uece
7608 1203 BY MCP_DEBUG<O: AC3_|PCl _ADO PCl _CBEO#|nAA3 TP_PX BE_L<0>
7608 1203 Ry MCP_DEBUG<1> AEL0_[PCI _ADL PCl_CBEL#AC gy TP POl CBE L<l>
7600 126y MCP__DEBUG<2> s |Pai_AD2 PCI_CBE2#|ypair TP PCl_C BE L<2>
7600 1202 Ry MCP_ DEBUGE3> ae11 |pol_AD3 POl _CBE3#jowio — TP POl _C BE L<3>
7000 1209 Ry MCP_DEBUGKA> 283 |PCl _AD4
7608 12C3 R MCP_DEBUG<S: AS_|PCl _AD5 PCl _DEVSEL# A% TP DEVSEL L
7om 1202 Ry MCP DEBUG<6> AB2_|PCl _AD6 PCl_FRAVE#(5Y: gy TP PCI FRAVEL
7608 1203 By MCP_DEBUG<7> AcT_|pCl _AD7 PCl I RDY#AALD gy TP PCI IRDY L
TP_PCl_AD<8> a8 |PCi_AD8 PCI_PARLYL TP_PCl_PAR
TP_PCl AD<9> ~2 lpal _AD9 PCl _PERR#/ GPI O_43/ RS232_DCD#{5A82 TP, PERR L
TP PCl_AD<10> A _PCI _AD10 PCI_SERRHGMT gy TP PCl SERRL
TP PCl AD<11> ACI0_IPCI _AD11 PCI_STOP#(5Y2 gy TP PCl STOPL
TP _PCl_AD<12> acii |polADI2
5 ba_ AD=13o preyy v —_ POl _PME#/ GPI O_30j5T - PM LATRI GGER L oo 200
TP_PCl_AD<14> w5 |pci D14 O Int PU (S5)
TP_PCl_AD<15> vs_|pci_ADLS
TP _PCl_AD<16> ve_|PCl_AD16 D_ POl _RESETO#{5R10 - MEM VIT EN R o 240
TP_PCl _AD<17> v6 |pCl_AD17 PCl _RESET1#yRI1 TP, RESET1 L
TP_PCl _AD<18> w_|PCl _AD18
TP _PCl_AD<19> w_|pci_AD19
TP_PCl _AD<20> va_|PCl _AD20 pa cLkol s L TP PQ CLKO
TP _PCl _AD<21> ve |PCl AD21 - -
TP_PCl _AD<22> v2_|pci AD22 PCl_CLK1| R7 -> TP POl _CLK1
B POl _CLK2| Re o 75cPO_CLK33M MCP_R
TP_PCl AD<23> ve |pcl _AD23 - g
TP_PCl_AD<24> W |pal_AD24 .
TP_PCl_AD<25> w1 |pal _AD25 sz1910
TP_PCl _AD<26> w |pal_AD26 %
TP _PCl_AD<27> s |pal_AD27 veE
TP _PCl_AD<28> u_|pal_AD28 oz
TP_PCl_AD<29> w | _AD29 PCI _CLKI PLACEMENT_NOTE=PI ace close to pin RB
TP_PCl _AD<30> 15 |PCI _AD30
TP_PCl _AD<31> w_lpal_AD31
TP PCl_INTWL P2lPCI _I NTW
1P PCl INTX L o I LPC_FRAVE#}a0t LPC FRAME R L R1960 22 2 LPC FRAME L D wocs 25 755
TP_PCl_INTY L e olPCI I NTY# LpC /ORI O 541 ExT N #lseiz - WWL—/\/V\’ 5% IIeW  WELE a02 4005 4208
TP PCl INTZ L nglPal I NTZ# > PVIRDVRE )| _ Jo2EL o
LPC RESETO#(AES g | LPC RESET L OO 260 762
TP _PCl_TRDY L v3oPCI _TRDY# O
LPC_ADO| A - LPC AD R<0> R1950 22 1 AAAZ LPC AD<0> LB 4008 4205 7603
e 5% 1/ 16W MF- LF 402
4205 40cs [TR)—PM CLKRUN L ADLLHPCI _CLKRUN#/ GPI O_42 D— LPC_AD1| AD2 Py LPC AD R<1> R1951 22 1 AANZ e s LPC AD<1> CED 008 4205 76c2
_I LPC_AD2| ADL P LPC AD R<2> R1952 22 1 AN LPC AD<2> CBD 4005 4203 7563
FWPME L A22|LPC_DRQL#/ GPI O 19 Int PU LPC_AD3|_ax% -— LPC AD R<3> R1953 22 3 p % MIBW  WMELF 402 ) po Ap<3> 4008 4208 76C3
e 0D - L ¥ > NN —s—rrew w02 <D
TP_LPC DRQD L AELYLPC_DRQD#  Int PU
4200 400 (Ey—LPC_SERI RQ AE6 |LPC_SERIRQ Int PU LPC CLKO[AE g 1 LPC CLK33M SMC R [ 2484 763
wa_|aNDes GNDog| 26 ‘1R01K961
w26 |GND66 GND9Q| Y27 g?}’%w
b 189 IGND67 GND100| 4818 Ve UF
Ui |GND6E8 G\D101| ko4 2402
U8 _IGND69 GND102[ AB20 o Strap for Boot ROM Sel ection (See HDA_SDOUT)
vi6 |GND70 GND103| AB21 ¢ =
vi7_lGND71 GND104| AB23 ¢
vis_|GND72 GND105| AB24 ¢
b V20 IGND73 GND106| AB25 o
» V22 IG\ND74 GND107| AB26 o
V24 |GND75 GND108| AB27 ¢
V26 |GND76 GND109| AB28 ¢
ve7_laND77 D GNDL10| AB34 ¢
b 28 IGND78 GNDL11| AB37T ¢
V33 _IGND79 GND112| AB4
V37 _IGND80 GN\D11 ABAO
va_|GNDB1 GND114| Ac2
V40 _|GND82 GND115[ AC36
vi_|GNDB3 G\DL16| Aci0 ¢
V20 IGNDB4 GNDL17| AB33 ¢
._V‘H (GND85 GND118| _ACS
ve4 |GNDB6 GND119| AD16
V86 |GNDB7 GND120| D17
Wo_IGND88 GND121| AD18
w3 IGND89 GND122| _AD19
¥16_|GNDOO GND123[ A0 4
¥17_|GNDO1 GND124| An24
vi8 |GNDO2 GND125| AD2s ¢
Y19 |GNDO3 G\ND126| AD26 ¢
Y20 IGNDO4 GND127| AD27
b Y22 IGNDO5 G\D128| Az2s ¢
¥24_|GNDO6 GND129| D83
b 25 IGND97 GND130|_Anea

7608
7608

3506 35C7 35C4 35A4

1807
1807
1807

1807

20m 17c1 70s_=PP3V3 SO NCP GPI O
MCP_RS232 SOUT L R1989 8.2K 1 2
N —s—ew e w0z P
PCl_REQD L R1990 8.2K 1 2
PCl_REQL L R1991  8.2K 1%2 S% MW M-LF 402
FW PVWR _EN R1992  8.2K LAAA G ¢
MCP RS232 SIN L R1994  8.2K 1 o 5% ViW  WMRLF 402
N —s—mow e a0
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Current nunbers from email

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

docunent

TA HDD R2D C P

il‘lt‘l

oM T

AL |SATA AL_TX_P

AIL0SATA AL_TX_N

ANL |SATA_CO_TX_P

AVBASATA_CO_RX_N

7583 37A2 -
7583 372 (OO} SATA HDD R2D C N -
75A3 3782 [TTO> SATA HDD D2R N -
75A3 3782 [TRD- SATA HDD D2R P -

7543 37C3 (00T} SATA ODD R2D C P
75A3 373, TA D N

7583 37G3 [TRD)- SATA ODD D2R N -
753 373 [T SATA ODD D2R P -
TP _SATA R2D CP -
TP_SATA R2D _CN -
TP _SATA D2RN -
-
TP _SATA D2RP -
-
TP _SATA R2D CP -

TP _SATA R2D CN - AL3,
TP _SATA D2RN -
-
TP _SATA D2RP -
-
TP _SATA E R2D CP -

TP _SATA E R2D ON - AML
_TP_SATA E D2RN -

TP_SATA D2RP - AMVB
-
TP _SATA F R2D CP -

TP _SATA F R2D ON bl P2,
_TP_SATA F D2RN -

TP_SATA D2RP - AN2
TP_MCP_SATALED L -

ANSSATA_C1_RX_N

s2_PP1VO5 SO MCP PLL SATA

84 mA (A01)
706 _=PP1V05 SO MCP SATA DVDDO

43 mA (A01, DVDDO & 1)

726 _=PP1V0O5 SO MCP SATA DVDD1

786 _=PP1V0O5_S0_MCP SATA AVDDO

127 mA (AO1,

786 _=PP1V0O5 S0 _MCP SATA AVDD1

AVDDO & 1)

7523 MCP_SATA TERNMP

‘R2010
2. 49K
56

1
1/ 16W

ME-LF

, 402

nunber) .

If all
If all

A7 |SATA_AO_TX_P
AJ6SATA_AO_TX_N

AISJSATA_A0_RX_N
A4 |SATA_AO_RX_P

AI9SATA_ALl_RX_N
AK9 |SATA AL_RX_P

A2 |SATA BO_TX_P
AI3SATA_BO_TX_N

AI24SATA _BO_RX_N
A1 |SATA _BO_RX_P

AV |SATA B1_TX_P
SATA B1_TX_N

AL4SATA B1_RX_N
AK3 |SATA B1_RX_P

SATA_CO_TX_N

SATA_CO_RX_P

AP3 |SATA CL_TX_P
SATA_C1_TX_N

SATA_C1_RX_P

E12{SATA_LED#

AE16 |4+V_PLL_SATA

AF19 |+DVDDO_SATAL
AGL6 | +DVDDO_SATA2
AGL7_|+DVDDO_SATA3
AGLY | +DVDDO_SATA4

A7 |+DVDDL_SATAL
AH19 |+DVDDL_SATA2

A12 |+AVDDO_SATAL
ANLL [+AVDDO_SATA2
AK12_|+AVDDO_SATA3
AKIZ |+AVDDO_SATA4
AL12 [+AVDDO_SATAS
AMLL [ +AVDDO_SATA6
AML2_|+AVDDO_SATA7
AN12_[+AVDDO_SATAS8
AL13 | +AVDDO_SATA9

ANI4 |+AVDDL_SATAL
AL14 |+AVDDL_SATA2
AMIZ |+AVDDL_SATA3
AMI4 |+AVDDL_SATA4

AE3 |SATA_TERMP

Ul400
MCP79- TOPO- B
BGA

(8 OF 11)

SATA
USB

F MR 4E(1Z WX

www. qdzbwx. com

SATA_Ax & Bx pins are not

used,

ground DVDDO_SATA and AVDDO_SATA.
SATA _Cx pins are not used, ground DVDD1_SATA and AVDDl_SATA.

External A
USBO_P| €29 B_EXTA P 3888 763
USBO_NpB29 USB EXTA N 388 76C3
AirPort (PCle M ni-Card)
USB1_P| <28 USB MNP 8cs
USBL_NOD2S gy USB MNIN D o
External D
USB2_P| A28 gy USB EXTD P D o
USB2 _NYS28 gy USBEXTDN ey oo
Carner a
USB3_P| F20 B P 2985 763
USB3_NDS ey USB CAVERA N CED 2955 7603
IR
USB4_P| k27 USB IRP 3007 7683
USB4_Npk27 B IR N 3007 7683
Geyser Trackpad/ Keyboard
USB5_P| 326 USB TPAD P 4888 7683
USB5_ND227 gy USB TPAD N CED “o80 7683
Bl uet oot h
USB6_P| F27 B BT P 2085 763
USBE_NDR7 gy USB BTN e oo e
External B
USB7_PL 27 gy USBEXTBP ~~~~~~ pe 0w 76m
USB7_NpE27 B _EXTB N 3884 7683
ExpressCard
USB8 Pl K25 gy USB EXCARD P B o =PP3V3 S5 MCP_GPI O 788 177
USBE_NDL2S ey USB_EXCARD N D o
External C
useo_p| tes USB EXTC P acs 'R2051 ‘R2053
USBO_N3125 gy USBEXTCN ey oo 8. 2K 8. 2K
5% 5%
$ i 3
USB10_P| F2s TP_USB 10P , oz , o2
USB10_Np&5 TP_USB 10N
USBI1_P| K29 quuy  USB CARDREADER Py socr 7om R2050" R2052*
USBLL_NDL22 gy USB CARDREADER N G socr Tess 8.2 8 255%
e e
a0z 202
USB_OC0#/ GPI O_25L21 = USB EXTA OC L Van Fd
USB_OC1#/ GPI O_26yK21 > USB EXTB OC L Ve Rl
USB_OC2#/ GPI O_27/ MGPI OyJ21 > USB EXTC OC L Yany |
USB_OC3#/ GPI O_28/ MGPI Oyt o= EXCARD OC L am ao
+V_PLL_UsB| L28 PP3V3 SO MCP PLL USB 2284
19 mA (A01)
USB_RBI AS_GND| 427 7683 MCP_USB RBI AS GND
R2060*
GND131| A5 806
GND132 Ane7 116w
GND133[ Axe oz ,
GND134| AE22 ¢
GND135| AE24
GND136| AE3 ¢ =
GND137| AE4
GND138| A
GND139| AF16
GND140|_AF17
GND141| AF18
GND142| AF20 ¢
GND143| AF22
GND144| AF26 ¢
GND145|_AF27
GND146| AF28
GND147| AF33
GND148| AF34
GND149|_AF37
GND150| AF40
GND151| Aci8
G\D152| A0 ¢
GND153| A2 ¢
G\D154| A6 ¢
GND155| AG36
GND156| AGt0
GND157|_AHLg
GND158| A0 ¢
GND159| A2 4
GND160| At24
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TR LE {12

o T
L7Js:>L-41'(£o s =PP3V3R1V5_SO_MCP_HDA 7C5 2008 2288
BGA 7 mA (A01)
(9 OF 11)
+V_DUAL_HDA1| J16 'R2160
+V_DUAL_HDA2| K16 8. 2K
Tiew
R
< 02 R2170
22
7055 207 (Ty—HDA_SDI NO > CI5 |HDA SDATA I NO D HDA _SDATA OUT| F15 g Liews 0w HDA SDOUT R AR, 2 HDA SDUT oD s 7o
Int PD 5%
1/ 16w
I R2171 Veos
22
TP_M.B RAM S| ZE w214 |HDA_SDATA I NI_GPI O 2/ PS2_KB_CLK HDA_BI TCLK|_E15 @z 2o HDA BIT GLK R IARA 2 HDA BIT CLK o szcr o6
Int PD 5%
1/ 16w
MELF R221272
TP_M.B_RAM VENDCR 15 ET* |15 76m3 207 HDA RST R L i 2 HDARST L
sore 200 1o =PP3VRIVE_SO_MCP_HDA - HDA_SDATA | N2_GPI O_3/ PS2_KB_DATA HDA_RESET* | - o s 7o
(MXM_COK for MXM systens) Int PD 1/5f§w
'R2110 R2173 e
L1s HDA_SYNC R HDA_SYNC
49.9 HDA_SYNG P YY) SYNC IAAAL oD s 7o
o e
21 Moz
76a3 MOP_HDA PULLDN COVP 15 |HDA_PULLDN_COWP HDA_DOCK_EN*_GPI O_4/ PS2_M5_CLKISKIT g MP GPIO 4 200
HDA_DOCK_RST*_GPI O_5/ PS2_MS_DATAIS-17 - AUD 12C INT L (T 208 5700
2202 _PP1VO5_S0_MCP PLL_NV.
37 mA (A01) 20 mA AE18 |+V PLL_NV_H SLP_S3* |5a17 PM SLP L 6C3 3287 3545 40CS 6605 7008
17 m AEL7 |+V_PLL_SP_SPREF SLP_RMGT* (317 - PM SLP RMGT L oo oo
SLP_S5* |17 g PM SLP 4 L [OOTS oc ocs 414 socs
2am4 2188 6ca_PP3V3 G3 RTC
=SPl_CS1 R L B L24 PWRDN
o SMC_ADAPTER EN 126, i Log s o THERM_DI ODE_P| B11 g MCP_THVDI ODE P oo 465 o0
4182 4005 3585 32687 [T - 0GPl O_12_SUS_STAT_ACCLMIR_EXT_TRI G_L THERM DI ODE_Ncit MCP_THVDI CDE_N [ 450 0000
1 .
R2120 TP _SB A20GATE - K13 [A20GATE Int PU
3 TP_MCP_KBDRSTIN L - L13KBRDRSTI N* I nt PU MCP_VI DO/ GPI O 13| 120 g MCP_VI D<0> 2083 6308
- q - oD
4005 SMC WAKE SCI L & C99SIO_PVE*  Int PU (S5) MCP_VI D1/ GPI O_14{ M0 g MCP VI D<1> OO 2008 308
4088 [TRY—SMC RUNTIVE SCI L - CLBEXT_SM / GPl O_32* Int PU (S5) MCP_VI D2/ GPI O_15| M1 - MCP_VI D<2> O 0% 6308
SM | NTRUDER L 52041 NTRUDER* SPKRLC13 MCP_SPKR
-
TP MP LID L - 5gLIDF Int PU (S5)
soes [Ty PM BATLOW L - '2LLB* Int PU (S5) SMB_CLKO| L1o g SMBUS MCP 0 CLK [T 2288 <ate 7o
SVB_DATAO| KIS gy SMBUS MCP 0 DATA CBD) 1266 4308 7683 5% USER node:
7383 6208 PM DPRSLPVR 22 |0PU_DPRSLPVR SVB_CLKL/ MBMVB_OLK| @1 gy SMBUS MCP_1_CLK OO “see 768 VETE SAFE node:
( ) 402
SVB_DATAL/ NSVB_DATAL F21__ gy SMBUS MCP 1 DATA CED «0 708 24
0cs (TRy—PM PVRBTN L - Cl6PWRBTN I nt PU (S5) (f) SMB_ALERT*/ GPI O_64e3 - AP _PVR EN OO 204 2905 3207
2401 [Ty PM SYSRST DEBOUNCE L - DISQRSTBTN*  Int PU
(MGPI 2) FANRPMD/ GPI O 60[ Bl2 g MEM EVENT L T 20m 2695 2745 4088
RT T L 20 *
CRS - gRTC_RST FANCTLO/ GPI O 61| AL2 ; QDD PWR EN L o 570
(MGPI B) FANRPML/ GPI O 63| D12 g SMC | G THROTTLE L ) 20m 4108
PM RSMRST L D20 |PWRGD_SB -
4o0s [T - = ARB_DETECT
sans P PS PUWRGD g 20 |ps_PWRGD FANCTL1/ GPI O_62| c12 - 20m4
2ar5 [TRy—MCP_CPU VLD & C7 [CPUVLD CPUVDD_ENL D17 g MCP_CPUVDD_EN oD 200
JTAG MCP_TDI 19 |3
S D - TAGTDN Int PU SPI_CSO/GPIO 10l ct g SPI_CSO R L [T 267 om0
126 JTAG MCP_TDO &0 1ITAG TDO - - bd
< l - SPI _CLK/ GPI O 11| D13 - SPI_CLK R {OTD) 4285 42C8 76A3
1 JTAG NCP_TNB - 219 [JTAG TVB Int PU 5 5 el
[an e - - SPI_DI/GPIO8lcls g SPL_M SO ) w205 4207 762
12 JTAG MCP TRST L > 18QITAG TRST* SPl DO GPIO 9| Bl4 o sPl_MsI R
ns -
1206 [T JTAG MCP_TCK - G19 |ITAG TCK - = - OO 4245 4207 7683
2400 [Ty MCP_CLK25M XTALIN - 16 IXTALIN SUS_CLK/ GPI O 34 Ble g PM CLK32K SUSCLK R o R
2400 OOT}—MCP_CLK25M XTALQUT & B16 XTALOUT BUF_SI O CLK| AET gy TP_MCP BUE SIO CGLK
o= -
2108 (TR RTC CLK32K_XTALIN - A19_IXTALI N_RTC TEST_MODE_EI
2ac0 OO} RTC_CLK32K XTALOUT @=—B1° XTALQUT_RTC PKG_TEST]|
R2150° ‘R2151
10K g 100K
5% E
116w Tiew
VE-LF VELF
a0z , , 402
=PP3V3_SO_MP _GPI O 765 171 1801
HDA CQut put Caps e b
P P , , , : 2
For EM Reduction on HDA interface 1R02K140 5%2'}41 1R02K142 1R02K143 R2154
5 § e 5 50
Tiew Tiew Tiew Tiew
HDA SDOUT R 2000 763 L0z 02" L0z 02"
e 2004 7088 MCP_GPIO 4 200 2008 3207
HDA RST R L 2004 7683 AUD 12C INT L 208 5708
HDA SYNC R 2004 7683 MEM EVENT L 2083 26A5 27A5 4088
SMC | G THROTTLE L 2083 4104 2003 6308
C2170 * c2172 ¢ 2003 63c8
10PF —— 10PF —— ARB DETECT 2083 20C3 63C8
5% —1 596 ——
sov sov
RV 2 cErRM 2
1
oz oz 'R2147 R2155 R2156
100K 22K 22K
1 C2173 iew 37:‘?!“ 37:‘?!“
NE-LUF ! !
10PF , 402 , 402 , 402
Sov
2 cerm
402
Current nunbers from enmail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent numnber).

7Cs 2183 2288

Nor mal
For ROVSI P
recovery

Connects to SMC for
automatic recovery.

Bl OS Boot Sel ect

I1/F HDA_SDOUT LPC_FRANE#
LPC 0 0
PCl 0 1
SPI O 1 0
1 1

SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L

R1961 and R2160 sel ects SPI0O ROM by
LPC+ debug card pulls

defaul t,

LPC_FRAVE# high for SPI1 ROM override.

NOTE: MCP79 does not
LPC ROVs.
not use LPC for

|

|

|

|

|

|

|

|

|

| SPI 1
|

|

|

|

|

| support FWH, only
| So Apple designs will
| Boot ROM overri de.
|

NOTE: MCP79 rev A0l does not support

SPI'1 option.

Rev BO1 wil

BUF_SI O CLK Frequency

NOTE: Straps not

provi ded on this page.

i I
I I
| Frequency HDA_SYNC |
I - I
| 24 Mz 1 |
I I
| 14.31818 Miz 0 |
|l L L L L L L L L L L L - -
: SPI Frequency Sel ect :
| Fr equency SPI _DO SPI _CLK !
| = —
| 31 Mz 0 0 |
I
: 42 Mtz 0 1 |
| 25 MHz 1 0 :
I
| 1 Mz 1 1 I
I I
I
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AH26 IGND161 GND253|_Av40
A3 IGND162 GND254{ BAL
AB4 IGND163 GND255(_BA4
ARB7 IGND164 GND256( A1
L ~88 [GND165 GND257|_AYe
AJ39 IGND166 GND258|_L35
AJ8 IGND167 GND259|_BC33
AK10 IGND168 GND260|_BC37
AG3 IGND169 GND261f BAL
AK34 |GND170 GND262|_Av14
AK37 IGND171 GND263|_BCS
AK4 IGND172 GND264| 2
AK40 IGND173 GND265| D10
AL36 IGND174 GND266| D14
AL40 IGND175 GND267( D15
ALS IGND176 GND268|_D18
AMLO_IGND177 GND269|_ D19
AML6 IGND178 GND270f D22 g
AMI8 IGND179 GND271| D23
p—AM20 _IGND180 GND272| D26
A2z [GND181 GND273| D30 ¢
AVR4 IGND182 GND274| 037,
p—AMV26 IGND183 GND275[ D6
p—AMBO_{GND184 GND276| EL3
AVB4_IGND185 GND277|_EL7
)y AVB5 |GND186 GND278| E21 ¢
AVB7 IGND187 GND279[ E25 g
A8 [GND188 GND280| E29 ¢
AVE_|GND189 GND281f E33 4
AV6_|GND190 GND282|_F12
AW_IGND191 GND283|_F16
Aw_|GND192 G\D284| F32 ¢
p—AP26 |IGND193 GND285|_F8.
p— A28 [GND194 GND286|_GLO
w0 [GND195 aND287| G2
p—AN39 IGND196 GND288|_Gl4
AN IGND197 GND289|_GlL6
Y7 _IGND198 GND290|_BC12
AP10_IGND199 GND291f @2
p—L~L26 IGND200 GND292| G4
AP14 IGND201 GND293| Av20 4
AUL4 IGND202 GND294| 34
) AP28 |GND203 GND295| G4
) ~P32 [GND204 GND2o6| &3 ¢
AP34_IGND205 D GND297| &
) AP36 |GND206 G\ND298| 8
AP37_IGND207 GND299|_H11
AP4_IGND208 GND300|_H1S
AP40_IGND209 GND301| Av85 o
AP7_IGND210 GND302|_H23
A3 IGND211 GND303[_AN8
A8 [GND212 GND304| &0 ¢
p—AR32 IGND213 GND305| J12
AR40_IGND214 GND306| 38
AT10 IGND215 GND307[ K10
ARL2 IGND216 GND308|_Ki2
AT13 IGND217 GND309|_Ki8
AT29 IGND218 GND310| K26 g
AT33 IGND219 GND311f K37 o
AT6 |GND220 GND312| K4
AT7_IGND221 GND31 K40
AT9_|GND222 G\D314f k8 ¢
AY21 IGND223 GND315[_AUL
p—Ar22 {GND224 GND316/|_L40
L12 IGND225 GND317| L43
AUL2 IGND226 GND318| L5
p— A28 |GND227 GND319| M0
AP33 |GND228 GND320|_M84.
) AL2 [GND229 GND321| M5 ¢
) ~=0 [GND230 GND322| M8
A6 |GND231 GND323| Y28 ¢
p—AUS8 IGND232 GND324|_Y33
AX_IGND233 GND325[_Y34
28 [GND234 GND326| Y35 ¢
b F20 [GND235 [eNochyq T4
y—Aves [GND236 GND328| Y38
> AV32 IGND237 GND329[ ABLl7 _
) A\36 [GND238 GND330| 4816 ¢
AV4_IGND239 GND331f AN26 o
A7_|GND240 GND332|_AD7
A1 |GND241 GND333| M1
s @0 |aND242 GND334| A
AR |GND243 GND335| 4819
A3 |GND244. GND336|_AY13
AY10 IGND245 GND337[ P11
AV12 IGND246 GND338|_Y6
AY30 IGND247 GND339|_Ti1
AY33 IGND248 GND340f V11
AY34 IGND249 GND341f Y11
AY37_IGND250 GND342|_AHLE
AY38 IGND251 GND343| 122
AY41 IGND252

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

docunent

nunber) .

2208 706 _=PPVOORE SO MCP

fus

23065 mA (A01, 1.2V)
16996 mA (A01, 1.0V)

2am4 2008 6c3_PP3V3_G3_RTC

10 UA (@)
80 uA (S0)

E AR LB

www. qdzbwx. com

amT
U1400
MCP79- TOPO- B
BGA
(10 & 11) =PP1V05 SO MCP FSB 707 1302 1387 2208
L ~os LvDD_COREL +VTT_cPull Re2 4 1139 m 1182 mA (A01)
Ac23_|+vDD_CORE2 +VTT_cpU| Acs2
L ws DD CORE3 +VTT_oPug|_Es0
Ai2_|+VDD_CORE4 +VTT_opual s36
Ao |+vDD_CORES +VTT_opus| nez |
s |+vDD_CORES +VTT_OPUB| 122
v21_|+vDD_CORE? +VTT_opu7| wz |
v23_|+VDD_CORES +VTT_cpugl vz |
a6 |+vDD_CORED +VTT_cpug| w2
A6 VDD CORE10 +VTT_cPULO| P31
a27_|+vDD_CORE11 +VTT_opuLlf amsz |
a28_|+vDD_CORE12 +VTT_opuL2f assz |
acte |+vDD_CORE13 +VTT_opuia amz |
actr_|+vDD_CORE14 +VTT_opuLal maz
Aci8_|+vDD_CORELS +VTT_CPULS| AL
acto_|+vDD_CORE16 +VTT_cPUL6| A2
Ac20_|+vDD_CORE17 +VTT_CPuL7|_Ace2
a1 |+vDD_CORE18 +VTT_cpuis| At
a7 l+vDD_CORE19 +VTT_opuLof assz |
Ac24_|+VDD_CORE20 +VTT_cPUzO| Ba1
A5 |+vDD_CORE21 +VTT_cpuzi Bez
A6 |+vDD_CORE22 +VTT_cPUzz2| o0
ac27_|+vDD_CoRE23 +VTT_cPUza| ot
A28 |+vDD_CORE24 +VTT_cPLpa| o2
21 |+vDD_CORE2S +VTT_oPUzs| o9 |
Ac23_|+vDD_CORE26 +VTT_cPUz6| D10
ver_|+vpD_CORE27 +VTT_oPL27| D11
L V25 L.vDD_CORE28 +VTT_oplpg| 38 |
a8 |+vDD_CORE29 +VTT_oPUpol 30 |
Ae19 VDD CORE30 D: +VTT_oPU30|_Far
) se21 VDD CORE31 +VTT_oPualf s |
A3 LhvDD CORE32 % +VTT_oPus2l k2o |
) ~e2s LvDD_CORE33 +VTT_oPusa| a6
| ae26 LvDD_CORE34 +VTT_oPUsal @
| ~e27 LVDD_CORE3S +VTT_oPuss| ce |
) AE28 LvDD CORE36 D_ +VTT_CPUB6GL F3s ¢
AF10_|+VDD_CORE37 +VTT_oPU37| ter
AF11|+vDD_CORE38 +VTT_oPuss| s3s
a9 |+vDD_CORE39 +VTT_oPUgo| s3s
Ar2_|+vDD_CORE40 +VTT_opudo kaz |
AF21_|+vDD_CORE41 +VTT_oPual| kaa
AF23_|+VDD_CORE42 +VTT_opuazf kas |
AF25_|+vDD_CORE43 +VTT_cpuag| Laz
73 |+vDD_CORE44 +VTT_cPuaal L3z
AF4_|+VDD_COREAS +VTT_oPuas| Las
Ae7_|+VDD_CORE46 +VTT_oPUAG| te1
a3 |+vDD_COREA7 +VTT_oPua7 ez |
ar9_|+vDD_CORE48 +VTT_cpuas| tea
L A0 LvDD_CORE49 +VTT_cPusg| na1
Aci1|+vDD_CORES0 +VTT_opusol Pz |
a2 |+vDD_CORES1 +VTT_opus1f vaz |
ac1 |+vDD_CORES2 +VTT_oPUs2 a2 |
A3 |+vDD_CORES3
) A@s LvDD_CORES4 +VTT_CPUCLK]_AG2 43 m
s |+vDD_CORESS
act|+vDD_CORES6
g :zi giz; =PP3V3 SO MP 705 2002 2268
p—————*VDD_ +3.3v_1| Aot 450 mA (AO1)
ASL+VDD_CORES9 +3.3v 2l A |
s |+vDD_COREGO o 3 ol e
A®_|+VDD_CORE61 DV P
AL |+VDD_CORE62 -
a0 |+vDD_CORES3 33V
AH11 [+VDD_CORE64 :2 2&5?‘
ves_|+vDD_COREGS -
w +3. 3V_8[ Y8
ae_|+vDD_COREG6 -
23 |+VDD_COREG7
} ves LvDD CORE6S
A5 LvDD_CORE69 =PP3V3 S5 MCP 753 2288
ae1 |+vDD_CORE70 +3.3V_DUAL1| a8 16 m 266 mA (A01)
A8 |vDD_CORE71 +3. 3V_DUAL2| H19
aw_|+vDD_CORET2 +3. 3V_DUAL3| 120
as_|+vDD_CORE73 +3.3V_DUAL4| k20|
A |+vDD_CORE74
av_|+VDD_CORE7S  +3. 3V_DUAL_UsB1| &6 250 mA
a9 |VDD_CORE76  +3. 3V_DUAL_USB2| ter
a24 4VDD_CORE77  +3. 3V_DUAL_USB3| 328
ver |l.VDD_CORE78  +3. 3V_DUAL_UsB4| K28
ves |+vDD_CORE79
L ves LvDD CORESO
AH2_+VDD_CORES1 =PP1V05_S5_MCP_VDD_AUXC 783 2208
+VDD_AUXCI| T21 105 mA (AO1)
+VDD_AUXC2| 21
Iiwm‘r +VDD_AUXC3| V21

Wns VM)
T

SYNC_DATE=027 047 2004

MCP Power

& G ound

(j Appl e I nc.
)
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8

7 | 6

MCP Core Power
2105 706 _=PPVCORE SO MCP

23065 mA (A01, 1.2V)
16996 mA (A01, 1.0V)

(No 1 G vs. EG data)

MCP PCI E (DVDD) Power
707 7a8_=PP1V05 SO MCP PEX DVDD

www. qdzbwx. com

i

TR LE {12

iy =l

57 mA (A01)

MCP 1. 05V AUX Power
2143 783_=PP1V05 S5 MCP VDD AUXC

105 mA (A01)

MCP FSB (VTT) Power
2108 1387 13a2 707_=PP1VO5 SO MCP FSB

1182 mA (A01)

MCP Menory Power
15¢7 1503 786 _=PP1VBRIVS SO MCP MEM

4771 mA (AO1, DDRB)

MCP 3. 3V Powver
2183 20c2 7cs_=PP3V3_S0_MCP

450 mA (AO1)

MCP 3.3V AUX/ USB Power
2183 7a3_=PP3V3 S5 MCP

266 mA (A01)

MCP 3.3V/ 1.5V HDA Power
2008 2008 7cs_=PP3V3R1V5 SO MCP HDA

7 mA (A01)

785_=PP1V05 ENET MCP PLL MAC

2286 1707 1708 78

=PP3V3 ENET MCP RMGT

NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402, 9x 0.1uF 0402 (23.3 uF)
Appl e: 4x 4. 7uF 0402, 4x 1uF 0402, 6x 0. 1uF 0402 (23.4 uF)
C2500 * C2501 * C2502 * 1 C2505 1 C2506 1 C2507 1 C2508 1 C2509 1 C2510 1 C2511 1 C2512 1 C2513
24 70F —— 4. 70F —— 24 70F —— —|1F —L 1 — 1uF —L o0 1F — 0. 1F —L o 1uF —L0.1uF — 0. 1F 0. 1UF
20% 200 — 200 — — 10% — To% — To% T 200 — 200 — 0% — 0% —— 200 2009
% % % fi fi fi 8% 8% 8% 8% 187 187
X5R-1 2 X5R-1 2 X5R-1 X5R 2 X5R 2 X5R 2 CERM 2 CERM 2 CEF 2 CERM 2 CERM 2 CERM
o3 o3 o3 r r e 55 55 55 55 55 55
MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0.1uF 0402 (16.9 uF)
707 786_=PP1V05_SO_MCP_SATA DVDD 07_=PP1V05 SO MCP_AVDD UE 30- OHM 5A Apple: 5x 2. 2uF 0402 (11 uF) PP1V05 SO _MCP_PEX AVDD
M
43 mA (AD1) 333 mA (A01) LYY Y Lz a
0603 VOLTAGE=T. 05V
C2515 * 1 C2516 1 C2517 1 C2518 1 C2519 C2520 * 1 C2521 1 C2570 1 C2571 1 C2572 1 C2573 1 C2574
4. 70F —— —L 1u0F —L1uF —L 0. 1uF 0. 1uF 4.70F 0. 1uF 2 2UF —L2 ouF —L2 5uF —L2 o —L2 o
20% — 0% 0% 200 200 20% 200 Sod% —— %o% = 5o% — %o% Sod%
% % 0V frd v % oV &3y &3y &3y &3y &3y
X5R-1 2 2 X5R 2 X5R 2 CERM 2 CERM X5R-1 2 2 CEr 2 CERM 2 CE 2 CE 2 RM 2 CERM
03 dos 1 dos 1 65 65 03 65 GooLF GooLF SooLF GooLF GooLF
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14.9 uF)
1. 05V RI
MCP 1. 05V RMGT Power L2575 Appl e 2x 2. 2uF 0402 (4.4 uF)
1700 7a5_=PP1VO5_ENET _MCP_RMGT PP1V0O5 SO MCP_SATA AVDD o
y 131 mA (A01) L M N R D10 2 127 mA (A01)
VA TAGEST. 05V
1 C2528 * 1 C2529 1 C2576
) 4. 70F 0. 1uF 2 2uF
20% 200% 20%%
A Y S A%
XoRe1 & et
o3 55 i
NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x O.1uF 0402 (14.9 uF) L2580
Appl e: 7x 2. 2uF 0402 (15.4 uF) oo 700 =PPIVO5 SO _MCP PLL UE 30- OFMH 1. 7A PP1V05 SO MCP PLL FSB 1om
562 mA (AO1) LYY Y L2 . M NREGK W DTHEG 2 WM 270 mA (AO1)
0402 VOLTAGE=T. 05V
1 C2530 1.C2531 1.C2532 1 C2533 1.C2534 1 C2535 1 C2536 C2592 |+ C2580 * 1.C2581
—L2 ouF —L2 2uF —L2 ouF —L—2 ouF —L2 ouF —L2 ouF 2 2UF 10UF 4.70F —L 0. 1uF
5006 — 50% —— So% —— So% —— So% —— So% 5006 2% 20% 200
e &3y &3y &3y &3y &3y &3y % g
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 RM 2 CERM X5R 2 CERM
SooLF SooLF SooLF SooLF GooLF SooLF SooLF 505 65
L2582
30-OHM 1. 7A PP1VO5 SO NMCP PLL PEX 1606
s : M N-RESRW BTHES: 3 W 84 mA (A1)
VOUTAGET. 05V
0402
C2540 * 1. C2541 1.C2542 1.C2543 1 C2544 1. C2545 1 C2546 1.C2547 1.C2548 1. C2549 Cc2582 * 1C2583
4. 70F —— —L 0. 1uF — 0. 1F —L o0 1uF —L o0 1uF —L0.1uF —L o0 1F —L 0. 1F —L o0 1F 0. 1UF 4. 70F —Lo0.1uF
% T, i [ i [, v [, v [, v [, v [ i T, ¢ fr % 8%
XsR-1 2 2 2 co 2 co 2 ca 2 2 2 ca 2 ca 2 CERMm X5R-1 2 2 e
o3 55 55 55 55 55 55 55 55 55 o3 55
NV: 1x 4. 7uF 1x 0. 1uF 0402 (4.8 UF
NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L255 Aol ; T ; 281203110;(2 zuupf 02 (4.8 uR) L2584
N . . - OHW 1. 7A
Appl e 4x 2. 2uF 0402 (8.8 uF) e PP3VA SO WP PLL UE 20-Cr L 7A el s - 30 _PP1V0S SO MCP PLL SATA 1986
W N LTNEW DTH=0. 4~V YV Y Lz M N-NEGKW DTHE0. 2 W 84 mA (A01)
19 mA (AO1) M N-REGW BTG, 2 1 19 mA (AO1) saoe VA TAGEST. 05V
0402 VOLTAGE=3. 3V
C2584 1 1 C2585
1 C2550 1 2551 1 C2552 1 C2553 1 C2555 v I -
—L 2 ouF —L 2 50 —L2 o0 2. 2UF 2. 2UF 20% 200
20% — 20% T 20% 20% 20% 4V 1o0v
6.3V 6.3V 6.3V 6.3V 6.3V X5R-1 2 2 CEr
2 CERM 2 CERM 2 2 CERM 2 RM 402 402
SooLF GooLF SooLF SooLF SooLF
L258
NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30- CHVH 1. 7A . oL -
le: 1x 2.2uF 0402 (2.2 UF le: 1x 2.2uF 0402 (2.2 UF
Apple: 1x 2.2uF 0402 (2.2 uF) sars 1707 170 785 =PP3V3_ENET MOP_RMGT Apple: 1x 2.2uF 0402 (2.2 uF) s > o gﬁ;i’éﬁﬁ%ﬁg Y 87 mA (A01)
83 mA (A01) 0402 =
1 C2560 1 C2564 C2586 * 1.C2587
2. 2UF 2. 2UF 4 70F 0. 1UF
So0% So0% 20% 2009
S % S % i Y
et et XoR1 Cetm
SooLF GooLF 03 65
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 UF L2>88
" x b ; up oltozx by 2“ - (4.8 uR) 30- OHMH 1. 7A PP1V0O5 SO MCP PLL NV 2007
N X . .
foete ! (2240 LYY e B WETER £ 2 37 m (n01)
VA TAGEST. 05V
0402
1 C2562 C2588 *
2. 2UF 4. 70F
e MCP79 Et her net VRef e
2 CERM X5R-1 2
402-LF 402

5 mA (A01)

Current nunbers from email

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

PP1VO5 ENET MCP PLL MAC

1708

M N_LI NE_W DTH=0. 4 MM
b M N_NECK_W DTH=0. 2 MM 5 mA (AO1)
VOLTAGE-T. 08V
1 C2596
— 0. 1UF
200%
2 Y
402

docunent nunber).

788

206 mA (A01)

Wns VM)
AR

SYNG DATE=047 047 20049
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WF: Checklist says 0-ohmresistor placeholder for ferrite bead.

1786 786_=PP3V3R1V8 SO MCP | FP_VDD

NV: 1x 4.7uF 0603,
Appl e:

1x 0. 1uF 0402 (4.8 uF)
1x 2.2uF 0402 (2.2 uF)

190 mA (A01, 1.8V)

1786 707_=PP1V05 SO MCP HDM VDD

95 mA (A01)

7583 1746

C2615 + C2616
4. 7UF 0. 1UF

7cs_=PP3V3_S0_MCP_ VPLL UF

20% 20%
2 iov
X5R-1 2 2 CERM
202 402
7583 1743 _MCP_| FPAB_RSET
7583 1743 _MCP_| FPAB VPROBE
R2620 NO STUF
C2630
1%
16w -
VE-LF

qdzbwx. com

7cs_=PP3V3 SO MCP DAC UF
206 mA (A01)

NV: 1x 4.7uF 0603,
Appl e:

2x 2.2uF 0402 (4.4 uF)
PP3V3 SO0_MCP_DAC

2x 0. 1uF 0402 (4.9 uF)

17c3

NN KENE W OTH=0. 4 M4
NECK_W DTH=0. 2 MVl

WF: Checklist says O-ohmresistor placeholder for ferrite bead.

NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)

16 nmA (A01)

L2640 Appl e: ?22?
30-Gm 1. 7A PP3V3_SO_NMCP_VPLL 1786
3 LI mww:gém 16 mA (AO1)
0402 VOLTAGE=3. 3
C2640 * 1 C2641
4. 7UF — 0. 1uF
20% 200%
6.3V Ftl%
CERM 2 2 CERV
603 402

SYNC FROM T18
REMOVE MCP 27MHZ CRYSTAL

CRI CUI T SINCE NOT SUPPORTI NG TV- QUT

REMOVE DAC TERM NATI ONS R2665, C2665 AND R2670 TO R2672

NOSTUFF PP3V3_S0_MCP DAC
CHANGE C2651 TO R2651 TO
REMOVE HDCP ROMS

Current nunbers from email Poonacha Kongetira provided 11/30/2007 4:04pm (no of ficial document nunber).

RAI L COVPONENTS (L2650 AND C2650)
G\D PP3V3_S0_MCP_DAC

VCLTA(E'E. 3v

'R2651

206 mA (A01)

SYNC DATE=12/12/ 200

I;:?!Hmmtg EF—TlS M.B
MCP Graphi cs Su
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RTC Power

u2801
! M C5232- 2. 8YD5
TSOT-23°5

Sour ces

MCPSEQ_SMC

- MCPSEQ_SMC
TC7SZOBAFEAPE
som 4000 [TRy—ALL SYS PWRGD 2~ ° [ dore6s R2§53
U2850%-4—S0_AND | WP_PGOCD i 2 MCP_PS_PVRGD o oo
w207 (TR VR PVIRGOCD DELAY 1 / e
3 Vi
402
MCPSEQ M X
= R2852
0
: >
MCPSEQ M X P
R2851 LAY
0
LAAAE MCP_CPU VLD o 2087
5% MCPSEQ_SMC
1/16W
MosT R2§50
2080 [Ty MCP_CPUVDD EN i 2

MCPSEQ_SMC r epresents MCP79 ' MLB'

PLACEMENT_NOTE=P| ace cl ose to U1400 5%
1/ 16W
ME-LF
402

power sequenci ng connections,

but results in MCP79 ROMSI P sequence happening after CPU powers up.

MCPSEQ M X is cross between MLB and internal

power sequenci ng, which

results in earlier ROVBIP and MCP FSB I/ O interface initialization.

SMC 99ns del ay from ALL_SYS PWRGD to | WP_VR_ON plus | WP6 del ay for
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before
CPUDD_EN (which is 40-100ns after PS_PWRGD assertion).

NOTE:

I f CPU_VLD deasserts during SO MCP79 wi ||

take systemto S5 inmediately.

SYNC FROM T18

R 4E (2

. qdzbwx. com

Pl at f or m Reset Connecti ons

Reset

\
: . LPC Reset (Unbuffered)
' 3 JEN CRITICAL vout|_5 o o %Pav%zmm 2008 2145
700 SPP3V42 GRH RTC D ¢ SUPERCAP_YES SUPERCAP_YES M N-RECKW BTHED. 3 R2881
— A | =Pl ace close to
SUPERCAP_YES B 12871 R2819 ! C2819 Vel'racesasy s 105 LPC RESET L PLACEMENT_NOTE=PI lose to U400 | 33 DEBUG RESET L e
' N— 0. 47UF 100 ' 10% o 5% oD
10% 1/ 16W
\ B (1:2870 2 %%‘;g 402 , U i R238383
. 4 GD , 1 2 SMC LRESET L
10% o CERM L AN\ — = = [OOD “
' 2 % L ' 402 PLACENENT_NOTE=P! ace ¢l ose to UL400 5%
. s = PP3V3_G3_SUPERCAP| SUPERCAP_YES , o
- - 2500 - '
2%
! 2 3,3V ! PLACEMENT_NOTE=PLACE C2819 CLOSE TO MCP79
XHHG —
1 SM '
. 1 . PLACE C2819 CLOSE TO MCP79
o o o e e o e e e e e e e e e e e e e e e e e e e e e e e e e e oo . PLACE C2800 AT COCLEST SPOT ON M.B PCl E Reset (Unbuffered)
SUPERCAP_NO
R2820 R2892
0 0
1 N > soes [Ty BGhE RECET L 1 N 2 BKLT PLT RST L oo e
1/ 16W 1/ 16W
Vios" R2891 MESF
AR 2 M N _RESET L 2900
5%
RTC Crystal gy =
y c2810 402 8
28% 1 2 __PCA9557D RESET L oo 250
12
z0m [Ty RTC CLK32K XTALOUT o | 1/ 76w
NE-LF
R2810* sov 402
2 o — =FW RESET L oo ==
1/16W
*act R2895
2
NO STUFF RTC_CLK32K_XTALOUT_R AR 2 CARDREADER PLT RST L oD o
R2811°% CRI Tl CAL 176w
10M Y2810 Vios"
1/15W D
i 32. 768K o811
7X1. 5X1. 4- SM| 12pF
RTC_CLK32K XTALLN e
2]
50V e
R
MCP 25MHz Cryst al =
TopF R2870
33
12 — -
2087 [Ty MOP_ CLK25M XTALQUT I 1501 [y VEM VIT EN R 1 2 AEMVIT EN = DDRVIT_EN oD sics 75
R2815* 509 y;ﬁzv
0 G o5
5% 02
NO STUFF 1/ 16W
R2816" Mas2, R2825
%M% NCP_OLK25M XTALOUT_R S LPC CLK33M SMC R PLACENENT_NOTE=PI ace ol 0se to U400 | 33 LPC CLK33M SMC s 1o
1/16W
1 o 5% o
Yaot , CRITICAL vew R2826
25\(&53010?4:‘1 NC 402 1A 2 LPC CLK33M LPCPLUS oD 0 7o
SM 3. 2X2. 5MV NC C2816 PLACEMENT_NOTE=P| ace close to Ul400 5%
12pF :’/Flﬁ\év
2087, MCP_CLK25M XTALI N 1|2 hos
s0v = R2829
5 22
MCP SO PWRGD & CPU VLD  “ o o 102K 5K e o ssar  gp e
1ss_=PP3V3_S5_MCPPWRGD — PLACEMENT_NOTE=PI ace cl ose to U400 :’/j’%\g

402

But t on

4088 [T PM SYSRST L

XDP
R2898 R2899 10K pull-up to 3.3V SO inside MCP
1283 908 XDP_DBRESET L 1 N 2 1 33 2 o—PM SYSRST DE! L
1/5]"2\” 1| NO STUFF 1/5:2w NO STUFF
Hon R2890 VE- LF 1 C2899
402 0 402 1UF
5%
1716w 5 10%
MCLE (Sl LK_PART=SYS RST 2 v
4025 202

CHANGE RESET BUTTOM TO RESET PADS
REMOVE UNUSED PClI E RESET SI GNALS

REMOVE R2824 AND NET PCl
CHANGE RTC CO N CELL TO

CLK33M SLOT_A
LDO & SUPERCAP

ALI AS VEM VTT_EN TO =DDRVTT_EN
CHANGE Y2810 AND U2850 TO SMALLER PARTS

SYNG DATE=047 057 20049

©
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Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF
i fgzv"zf:fﬁiim DAC channel A B A B c
: :PPVTT7$37DDR BUF M n DAC code 0x00 0x00 0x00 0x00 0x00
_ = Max DAC code 0x87 0x87 0x87 0x87 0x55
Signal aliases required by this page: Max sink | -3.75 mMA -3.75 mMA -3.75 mMA -3.75 mMA -0.91 mA F :
. 2 2 VREFDACS, SOL Max source | 5 A 5 5 m 5 m 0.52 mA _ SO DI WM A and SO DI MM B Vref settings sh_ou_l d b_e mar gi ned separately
- =1 2C_VREFDACS_SDA Nomi nal Vr ef 0.75 V 0.75 V 0.75 V 0.75 V 0.70 V (i.e. not simultaneously) due to current limtation of TPS51116 regul ator.
- =1 2C_PCA9557D_SCL M n Vref 0.375 VvV 0.375 V 0.375 Vv 0.375 Vv 0.091 VvV
- =l 2C_PCA9557D_SDA Max Vref 1.250 V 1.250 V 1.250 V 1.250 VvV 1.044 V =PPVTT_S3_DDR _BUF
- doa oy ih - Vref Stepping 6.5 mv 6.5 nv 6.5 nv 6.5 nv 11.2 nv oo et
options provide Yy i s page: (per DAC LSB) 10mA nmax | oad
VREFVRGN
NO_VREFMRGN R2903 vrervRan
, 200
NV
il PPOV75_S3_MEM VREFDQ A
VREFVRGN oNel U2902 202 TIERTS I 200
1 C2903 — URRx42s3 R2904 vrervran NECK_W DTH=0. 2 mm
9-%1 UF VREEMRGN N\ AL VREFMRGN_DQ_SCDI MVA_BUE 1 ,%/?/O\Iz
=PP3V3_S3_VREFMRGN 2 G a3 Aa 1/ 8w Pl ace close to J3100.1
08 it 1 02 + Vv 2545 VREFVRGN_DQ_SCDI MVA_EN e LF
VREFMRGN VREFMNRGN R2905 vrervran
2900  |: €2901 < R2901+ 500
—=2 2UF — 0. TUF 100K S vrernron i
EE%}\/A 2 éE\é\ll 1/ 16 1/16W
B 525 N > M LE ) Ve LF PPOV75_S3_MEM VREFDQ B
|_‘:2 — Wl vexazss = R2906 VvReFvRan M NREGKW BTHG. 5
= VREFMRGN VREFMRGN ™, CL VREFVRGN_DQ SCDI MVB_BUF 1 /%/?/0\12
o U2900 = & 1w Pl ace close to J3200.1
+ v 2585 VREFIVRGN_DQ_SCDI MVB_EN M5t
83 [T =1 2C VREFDACS SCL 6scL MBOP VOUT, 1 VREFMRGN _DQ _SCDI MM
sss3 gy =1 2C VREFDACS SDA 7spA N vours|2___veervRoN ca sooiwa = R2902« Rzzggg VREFMRGN
100K
9r0 g VOUTC|4__ VREFMRGN CPUFSB 3?56 VREFMRGN 2 ’\/1\4\/2
ADDR=0x98( WR) / 0x99( RD) 10{p1 3 vournls yne M dor %’%?g PPOV75_S3_MEM.VREFCA A
VREFIVRGN oNe U2903 = FE W
D 1 C2904 — VA wxazss Rz]_%(:)LO VREFMRGN NECKCW DTH=0. 2 mm
3 Qs, LUF VREFVRGN N, AL VREENVRGN CA_SCDI MVA_BUE LAAAZ
2 & 3 P4 18w Pl ace cl ose to J3100. 126
1 402 + Vv 2585 VREFVRGN_CA_SCDI MVA_EN Ve LF
— VREFMRGN
L R2907~ Red3 1
100K VREFVRGN '\/1\4\/
%/rlﬁp VLD PPOV75_S3_MEM VREFCA_B
o 3 o e e Mashar P
21l Mexazss = R2912 vrervRan M N-RECKCW DTH-0. 2 fm
VREFMRGN N, €L VREFVRGN CA SCDI MVB_BUF 1 ,%/?/O\Iz
=1 I s 18w Pl ace cl ose to J3200. 126
25A5 VREFMRGN_CA_SCODI MVB_EN NE-OEF
il R2908~
100K >vrerwran
1/16
Yoz
VREFMRGN e U2904 1
1 C2905 VE i3 -
0. 1UF
87
2
CERM
402
VREFMRGN R2914 vrervran
N i (0321%92 9 VREFMRGN VREFMRGN N CL VREEMRGN CPUESB BUF 1 ,%/?/O\Iz CPU GTLREF
_ 28'% vce 1%
1oV e ca Pl ace cl ose to UL000. AD26
2 I U2901 + Vv 2585 VREFVRGN_CPUFSB_EN %/%g?g
PCA9557
[o=Y]
Pot XNC VREFMRGN_CPUFSB_EN = R2913N
30 P17 2583 100K
2 9 T CA_SO0T MVA_EN K > vrerFiRan
ADDR=0x30( WR) / 0x31( RD) Al P2 e e 1 1%
5la2 P3| 10 - Y e MF-LF
11 VREFVRGN_CA_SODI MVB_EN 4077
pal 2583
psl 12 VREFVRGN_DQ_SODI MVB_EN =
25
e [T =1 2C PCA9557D SCL iscL P6L L35 NC
s2sa gy =1 2C PCAI557D SDA 2[spa P7l45 NC
PCA9557D_RESET_L
RESET*[515 - =
THEM am e
] o
b
WEN
amyn
Requi red zero ohmresistors when no VREF nmargining circuit stuffed
PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON (j Appl e |l nc
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFMRGN ]
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN NOTI CE OF PROPRI ETARY PROPERTY:
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFMRGN PR TR bR eV R BEE e ST
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Power aliases required by this page
- =PP1V5_SO_MEM A

- =PP1V5_S3_MEM A

- =PPOV75_SO_MEM VTT_A

- =PPSPD_SO_MEM A (2.5 - 3.3V)

708 =PP1V5_S3_MEM A

=l
Fiy =t
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DDR3 DECUUFLI NG AND GROUND REITURN CAPS ( CUNNECIOR Sl DE)

R 4E (2

Signal aliases required by this page:
- =12C_SO0l MVA_SCL.
2C_SCOI MVA_SDA

BOM options provided by this page
(NONE)

1C3111

CRI TI CAL

CRI TI CAL

CRI TI CAL

CRI TI CAL CRI TI CAL CRI TI CAL

CRI TI CAL

ICRI TI CAL
ES
25010 PPOVZS S3 MEM VREFDQ A
1 C3130 1 C3131
— 2. 2UF —— 0. 1UF
— %% — 2%
e i
2 RM 2 ceRwm
oo bt
= 1 5 VREFDQ SSo3—2
- 315 vss DU o4 MEM A_DQ<4> L&D 187 7o
REY
7409 1485 [Ty—NEM A CKE<0> 73 | STRED ORI} /4 MEM A CKE<1> (I 1485 7400 7409 1487 (Ery—MEM A_DO<0> 516D cRTica PFo 6 MEM A DQ<5> G e amm
75 1 5 VoD VDD | 76 7am5 1487 (R MEM A DO<1> 716Dt vssp|-&
N(I)?-O e J3100 Aso)78 MEM A A<15> am o 916 Vvss DQS0* | 10 MEM A DOS N<O> G 105 743
7a08 1405 [Ty MEM A BA<2> 9 BA2 _RT- Al4 80 MEM A _A<14> am o 70 7403 1447 (T)—MEM A_DIVO> 11 DVD J3100 DQs0 g | 12 MEM A_DQS_P<0> QD 05 74
81 ° FRETHS ° 82 13 ° VSS F- RT-THB VSS 14
o Vo ®g VDo o [

7400 145 (TR)—MEM A A<12> 83 | 5 A12/BC (L Al 84 MEM A A<11> QT 105 7w 7400 1457 By MEM A DO<6> 15 | 5 D N DB | 16 MEM A DQ<3> QD> 187 7400
7409 1405 [Ty—NEM A A<O> 85 15 A9 2 A7 | 86 MEM A A<7> ) e 74w 7a08 1407 Cgry— VEM A DO<7> 17 | 5 DB § i DQ7 0|18 MEM A DQ<2> Q&> 187 7400
87 VDD N VoD 88 19 vss VsSs g 20

o [ o - [

7400 1405 (Ty—VEM A A<8> 89 | 5 A8 d 260 20 MEM A_A<6> T 65 7 7403 1487 Ty MEM A_DO<8> 21 | 5 D8 . g DQL2g | 22 MEM A_DQ<9> QD> 187 7o
7409 1485 [Ty—NEM A A<5> 91 | 5 As g Aot 92 MEM A A<4> QT waes 740 7409 1487 (P MEM A DQ<12> 23 | 5 D@ g D3 24 MEM A DQ<13> Q&> 157 7400
93 VDD o \Y 94 25 vss s vssgl 26

o S Do o [

703 1485 [Ty MEM A A<3> 9 | 5 A3 § A2l 96 MEM A A<2> ) s 70 7ac3 1405 Cgry— MEM A DO Nel> 27 | 5 DQs1* EQ DML | 28 MEM A DMVk1> I 147 74
740 1485 (TR MEM A A<1> 97 o Al § A0 98 MEM A _A<0> QT ees 7408 7ac3 1405 CBT MEM A_DQS P<1> 29 o DRs1 RESET* o, 30 MEM RESET L ) 27z 200
99 VDD VDD | 100 31 vss § vss g 32

o [ 0 [
7a08 1405 TRy MEM A CLK P<0> 101 | 5 cxo : CK1g | 102 MEM A CLK P<1> QT s 740 7am3 1487 (Y MEM A DO<10> 33 | 5 DQLO : DQuag | 34 MEM A DQ<11> D e s
7400 1485 [Ty VEM A CLK N<O> 103 | 5 cko* % CK1* o | 104 MEM A CLK N<1> QY 2485 7409 7200 1087 (B MEM A DO<16> 35 | 5 bQil DQL5 | 36 MEM A DO<14> G 87 7400
105 VDD VDD 106 37 VSS VSS 38
o [ 0 [
700 145 (TRy—MEM A A<10> 107 | o a10/ AP BALo | 108 MEM A BA<1> ) w405 740 7am 1407 (Y MEM A DO<25> 39 | 5 pQie DQR0 | 40 MEM A DQ<29> QD> e 7400
7409 1405 [THy—NEM A BA<O> 109 | 5 Bro RAS* | 110 MEM A RAS L QT s 740 7a08 147 CEy—MEM A_DO<24> ALl 5 b7 DQR1o| 42 MEM A DQ<28> D e 7
111 112 43 | 5 vss vss | 44
o VDD VDD o, o o
7400 14cs (TRy—NEM A VE L 113 | 5 ver S0* | 114 MEM A CS L<0> ) s 70 7ac3 1405 CEry— MEM A DOS N<3> 45 | 5 DQs2* DV | 46 MEM A_DMe3> ) 487 74
7a08 1405 TRy MEM A CAS L 115 | 5 cas* T0 6| 116 MEM A_QDT<0> ) e85 740 74c3 1405 CEry— MEM A DOS P<3> A7 | 5 DQs2 VSS | 48
117 | o vop VDD o | 118 49 | 5 vss D2 | 0 MEM A DQ<27> QD> 1ic7 7400
7400 145 [ry—MEM A A<13> 119 | 5 A13 oT1 o | 120 MEM A ODT<1> QT 1485 7408 7am 1407 (Y MEM A DO<26> 2; o bais D3, 2‘21 MEM A DQ<31> D
7200 1485 [Ty MEM A CS L<1> 121 | 5 s1+ NC o | L 740 1007 CEry— MEM A DO<30> o D19 VSS o
123 | 5 voD VDD | 124 5515 vss D8 | 56 MEM A_DO<18> > 17 740
NC¥E | o TEST VREFCAG | 126 709 147 CEry—MEM A _DQ<20> 57 1 5 pQe4 D9 o | 8 MEM A DQ<17> QD 187 7400
127 | 5 vss VsS o | 128 7a08 147 (g MEM A DO<21> 59 | 5 D@5 VsSs g 60
7200 1807 Ey— MEM A DO<32> 129 | 5 b2 DQB6 | 130 MEM A DQ<37> B> 17 7400 61 1 5 vss DQB3* | 62 MEM A DOS N<2> G 105 74
7408 1407 Bry—NEM A DO<33> 181 | 5 DQ83 DQB7 | 132 MEM A _DQ<36> LB 14c7 74w 743 1487 [Ty MEM A DMk2> 63 | 5 DVB DQS3 |64 MEM A DQS P<2> G 15 71
133 vss VSS o | 134 65 vss VsS g| 66
o [ 0 [
7403 1405 (B MEM A DGS Ned> 135 | o pQsax D o | 136 MEM A DiVkd> ) 1487 740 7am 1407 (Y MEM A DO<23> 87 1 5 b6 DQBO | 58 MEM A DQ<19> Q> 187 7400
7ac3 1400 Cgy—MEM A DO P<d> 137 | 5 pQs4 VsS o| 138 709 1487 () MEM A DQ<16> 69 | 5 D7 DB1o | 70 MEM A DQ<22> G 1o 7
139 | 5 vss DQB8 | 140 MEM A_DQ<35> & 1o 740 71 1o vss vsS ol 72
7am 1007y VEM A DO<34> 141 | 5 pQs4 DQBY | 142 MEM A DQ<39> D e 7400 KEY
7a08 1407 (Y MEM A_DO<38> 143 | 5 DQes VSS o | 144
145 | 5 vss DQ44 o 146 MEM A DQ<40> QD e 7400 516- 0201
7200 1807 Ey— MEM A DO<44> 147 | 5 DQ40 D45 o | 148 MEM A DQ<41> B 17 7400
7a08 1407 Gy MEM A_DO<45> 149 | 5 pQa1 VSS o] 150
151 | 5 vss DQs5* o152 MEM A DOS N<5>  emmy ics 74
7ac3 147 [Ty MEM A DIkS> 158 | 5 Dve DQS5 | 154 MEM A DQS P<5> D 105 74 L
e e AP
7408 1407 LRI, MEM A DQ<47> o D42 DQ46 . > LB 147 74w
7am5 1007 (Y VEM A_DO<46> 159 | 5 bQs3 D47 | 160 MEM A DQ<42> D e 7400
161 162
MEM A _DQ<49: 163 el >0 164 MEM A DQ<53:
7408 1407 > o D8 D2 > G 107 74
7am 1407% MEM A_DQ<52> 165 | 5 bQto DQ3 | 166 MEM A_DQ<48> D 107 7408
167 | 5 vss VSS o | 168
743 105y MEM A DOS N<6> 169 | - pose* D6 o 132 MEM A DMVK6> QT a7 7403
7403 1405 By VEM A DQB P<6> 1;; o Das6 VSS o o A
o Vss D4 o MEM A DO<55> B 107 7400
7408 1407 CETY MEM A DQ<54> 175 o DBOo DB5 o 176 MEM A _DQ<50> > o7 Tame PPOV75_S3_NMEM VREFCA A 2501
7a08 1407 (Y MEM A DO<51> 177 | 5 posl VsS o | 178
179 | 5 vss DQBO | 180 MEM A DO<57> > o7 7acs
7403 1407y VEM A DO<61> 181 | 5 DQs6 D1 | 182 VEM A DO<56> D 107 740 1 C3136
7403 1407 Ry MEM A_DO<60> 183 | 5 DQs7 VSS o] 184 ;
185 | 5 vss DQS7* o 186 MEM A DOS N<7> ey sios 74ca
74c3 1487 MEM A DMK7> 187 DMV DQs7 188 MEM A DQS P<7> 1405 743
™ o [ g
189 o Vss VSS o 190
7408 1407 M A > 191 | 5 DQss DQB2 5| 192 VEM A _DQ<62> G w07 7ara
7a08 1407 Cgy—MEM A_DO<59> 122 o Db D3 12;‘ MEM A DQ<63> G o7 7400
o Vss VSS o T
MEM A _SA<O> 197 | 5 sro EVENT* | 198 MEM EVENT L OO 200 2083 2745 4088 -
7cs =PPSPD_SO_MEM A 199 | 5 vDDSPD SDAg| 200 =1 2C SODI MVA SDA & ©w
MEM A_SA<1> 201 | 5 sm1 SCL o202 =1 2C SODI MVA_SCL Yan et
203 o VIT VIT o 204 =PPOV75 SO MEM VIT A 7cr
1 1
1 R3140 R3141
_(232][,‘;0 10K 10K + C3150 + C3151
2% Tiew § Tiew —a —t
2 ce WELE WELE 6.3V 6.3V
oL 2402 2902 L ER Soorie

516- 0201
SPD ADDR=0XAO( WR) / OXAL( RD)

"Factory" (top) slot

WEN
e

SYNG DATE=007 307 20049

DDR3 SO- DI MM Co

nnect or A

(j Appl e I nc.
)

051-7898 | D
C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEORMATI ON_CONTAI NED HEREI N | S THE

PRGPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
TO MAI NTAI N THI' S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE CR CCPY I T

31 CF 109

AL

| 5

| 4

2 |

0T e CUBHENT  BEY B EET> OF <TO]
1

| DESI GN_SHEETS>

wwWWw Vvinafix vn



8

5

Page Not es

Pover aliases required by this page

- =PP1V5_SO_MEM B

- =PP1V5_S3_MEM B

- =PPOV75_SO_MEM VTT_B

- =PPSPD_SO_MEM B (2.5 -

Signal aliases required by this page
- =12C_SOOl MvB_SCL
- =1 2C_SCOi MVB_SDA

BOM options provided by this page:

(NONE)

708 =PP1V5_S3_MEM B
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DDR3 DECUUFLI NG AND GROUND REITURN CAPS ( CUNNECIOR Sl DE)

516S0706

SPD ADDR=0xA2( WR) / OxA3( RD)

1C3210 1C3212 1C3213 1C3217
0. 1UF =0 IUF ——0.1UF = 0. 1UF
3.3v) 2 56 omrm 2 56 omrm 2 563 cerm 2 562 cerm 2 562 cerm
02041 02041 02041 02041 02041
CRI Tl CAL CRITI CAL CRI TI CAL CRI Tl CAL CRITI CAL CRI TI CAL CRITI CAL CRI TI CAL
=
25c1 PPOV75_S3 MEM VREFDQ B
1 C3230 1 C3231
—— 2. 2UF —— 0. 1UF
e T, i
2 2
oo Le Soa"
= 1 5 VREFDQ SSo3—2
315 vss DA 4 MEM B DO<4> (B 14es 7aEs
742 100 [Ty MEM B CKE<0> 3| goRE—— ——ReTg 4 MEM B CKE<1> Vonn L) 7403 140 () MEM B DO<1> j 0D®  prea  DFo : MEM B DQ<5> G e e
751 5 voD VDD o | 76 7483 1433 By MEM B DQ<0> o bat Vsso
Tl N A5 | 78 MEM B A<15> am e 915 vss 32000(350 c 10 MEM B DOS N<0> G 1o a0
745 1401 [Ty MEM B BA<2> 791582 J3200 Al 80 MEM B A<14> ) e 7a 7489 1450 [Ty MEM B DIMk0> 1115 om et 12 MEM B_DOS P<0> Gy o 7
- 14
81 VDD F-RT-BGA3 VDD 82 13 15 vss BeA3 vssc
7450 1401 [Ty MEM B A<12> 83 | 5 A12/BC g < Allg | 84 MEM B A<11> ) it 7aes 7483 1433 CBry—MEM B DQ<3> 15 | 5 b § Q DQB |16 MEM B DO<7> > 1 7483
VEM B A<9> 85 | 5 A9 A7G | 86 MEM B A<7> a1 7am 7483 148 @y MEM B DO<6> 1715 0B y Dot 18 MEM B DO<2> G e 7am
743 1401 [T o o] o < o >0
87 1 5 voD g VDD o | 88 o Vss L VssSo
7483 1401 [Ty—MEM B A<8> 89 | 5 A8 N A6 |90 MEM B _A<6> Vonn R 7a53 1483 Cgry— MEM B DO<13> 21| 5 b8 L\ Du2g | 22 MEM B _DQ<12> E 180 7aE
78 1080 [Ty VEM B A<5> 9115 As Mo 92 MEM B A<4> Y e 7ae 7483 1433 By MEM B DQ<14> 23 | 5 D® DQI3o | 24 MEM B DQ<9> G 19 7483
93 | 5 VDD VDD | 94 251 5 vss Vss o 26
7253 1481 [Ty—MEM B A<3> 95 15 A3 A2 96 MEM B A<2> T s 7ae 7258 1401 (g VEM B_DCB Nel> 27 | 5 DQs1* DML 28 MEM B DiVk1> ) 19 748
7483 1481 MEM B A<1> 97 AL A0 98 MEM B A<O> 1481 7483 7483 1401 gy MEM B_DOS P<1> 29 | 5 pos1 RESET* o1 30 MEM RESET L T 262 2805
[y 0 o < 31 2
99 | 5 voD VDD o | 100 o Vss VSS o
7ac3 141 [Ty MEM B CLK P<0> 101 | 5 ko CK1g | 102 MEM B CLK P<1> Y e 74 7483 1483 Py MEM B DO<16> 33 | 5 bQLo DQuag | 34 MEM B DQ<8> o 148 7w
7405 1401 [Ty VEM B CLK N<O> 103 | o cxo* OK1* o | 104 MEM B CLK Ne<1> T s 7acs 7483 1483 Cgry— VEM B_DO<10> 35 1 5 bQu1 DQ15 o | 36 MEM B DO<11> Qo 15 7358
105 o VDD VDD o 106 37 o Vss VSS o 38
7483 1401 [TRY—NEM B A<10> 107 | o A10/ AP BAlg | 108 MEM B BA<1> T et 743 7483 1403 Py MEM B DQ<20> 39 | 5 bQie DQR0 | 40 MEM B DQ<16> G 1 783
7483 1401 MVEM B BA<0> 109 BAO RAS* 110 MEM B RAS L ) et 746 78 108y MEM B DO<17> 411 5 bQu7 DR1o| 42 MEM B DQ<21> B s 7ass
m FEEN DS VDD VEDC 112 43 15 vss VSS o 44
o o
7283 1401 [Ty MEM B VE L 113 1 5 ver S0* o | 114 MEM B CS 1<0> (Y e 7ass 7258 1401 (g MEM B DOS N<2> 45 | 5 bQs2* DV | 46 MEM B_DMVk2> (Y 248 743
7453 1401 [Ty MEM B CAS L 115 | 5 cAs* oT0o| 116 MEM B_QDT<0> ) e 748 7258 1401 Gy MEM B DOS P<2> 47 | 5 DQs2 VSS o] 48
117 118 49 Vss DR2 50 MEM B DQ<18> (B e 7ass
o VPO VDo, o o
7483 1401 Ty MEM B A<13> 119 | 5 A13 T1o | 120 MEM B QDT<1> T e 74 7483 1403 (Ery—MEM B DQ<22> 511, bis DR3¢ 23 MEM B DQ<23> O 1ics 748
7453 1481 [Ty MEM B CS L<1> 121 | o s1* NCo | 122 783 1483 Py MEM B DO<109> 53 1 5 D1 VSS o
123 VDD VDD 124 55| 5 vss DQR8 | 36 MVEM B DQ<29> D e e
o o
125 | o TEST VREFCAQ | 126 7483 1403 Py MEM B DQ<24> 571 5 b4 DQR9 | 58 MEM B DQ<25> D 1 78
127 | 5 vss VsS of 128 7453 1400 () MEM B_DO<28> Zi o D@5 VSS o Zg e -
7483 143 ¢gry—MEM B DQ<37> 129 | b2 DQB6 5| 130 MEM B DQ<36> &> 4 748 o Vss DQS3* o MVEM B DOS N<3> Vezm SR
7483 1403 MEM B DO<32> 131 DRB3 D@7 132 MEM B DO<33> 14c3 7483 7483 1483 (P MEM B DMVk3> 63 | 5 DvB DQS3 o84 MEM B_DOS P<3> Ve SR
? HECED 0 o o 56
138 | o vss VSS o | 134 85 1 5 vss VSS o
7am3 1401 MEM B DOS N<4> 135 DQs4* D\Vé 136 MEM B DiVk4> Pon RUSRZED 7483 1403 CEry—MEM B DO<26> 67 1 o Dee DQBO | 58 MEM B DQ<30> D 1 783
o 10D o T 138 M B 31, 69 70 MEM B DQ<27>
7453 1401 @y VEM B DCS P<4> 137 | 5 DQs4 VSS o 7483 1403 Py NVEM B DO<31> o b7 D®B1o O 1 78
139 | 5 vss DQB8 o | 140 MEM B_DO<38> &> s 748 LS ISRVES) vsSo| 72
78 1003 gy MEM B DO<35> 141 | § pQs4 DQBY o | 142 MEM B DQ<34> D 1 7483 KEY
7453 1400y MEM B_DO<30> 143 | 5 DQes VSS o 144
145 | 5 vss DQ44 | 146 MEM B DQ<40> > 1 78 51650706
7285 1403 gy— VEM B DO<45> 147 | 5 DQ40 DQU5 | 148 MEM B DQ<44> & 1 75
7483 1405 Gy MEM B DO<41> 149 | o b1 VSS o 150
151 | 5 vss DQB5* o152 MEM B DOS N<5> > 1o 4
7483 1483 [T MEM B DVK5> 153 o DVB DQS5 . 154 MEM B DOS P<5> D 1ot 743 L .
185 | J vss vss o | 156
7483 1403y MEM B_DQ<46> 157 | 5 bQa2 DQ46 o158 MEM B _DQ<42> D v 7w
78 100 Py MEM B DO<47> 159 D3 D47 160 MEM B DQ<43> D 1 78
10113 vss vsso e DDR3 GROUND RETURN CAPS ( MCP SI DE)
7483 1400 (g VEM B DO<53> 163 | 5 bQ1s D2 | 164 MEM B DQ<52> D> 140 748 s ZPP1V5 SO NEM MCP
165 166 MEM B DO<48>
7483 1400 Py VEM B_DO<40> o D49 DB3 o D 1 74m
167 VSS VSS 168
o b 1 1 1 1 1c3228 |t C3229
169 170 MEM B DVk6> 1.C3222 1.C3223 C3224 C3225 C3226 C3227 C3228
T e e sl o7 e e Lo ik Loir L oiF —oiFr —oiF —oiFr —LoiF —LoilF
7ar3 1401 gy VEM B DQS P<6> =1E Das6 VSSo 20% —— 20% — 0% —— 20% 20% — 0% 20% 20%
o 6.3V 6.3V 6.3V 6.3V 6.3V 263\/ 263V 263\/
178 Lo vss Dp4 o 174 MEM B DO<S1> e ST 2 5omrm 2 52 2 52omrm 2 o2 cern 2 S e e P e
7483 1400 MB > 175 | 5 DQ50 DB5 o276 MEM B DO<50> D 1 748 PPOVZS S3 MEM VREFCA B »a CRITI CAL crITICAL R &AL RTca  lRTICAL CRITI CAL CRI TI CAL CRI TI CAL
7453 1400 Gy MEM B DO<54> 177 | o posl vss o] 178 -
179 | 5 vss DQBO o | 180 MEM B DO<63> B> 0o 7ass
7483 1400 (G VEM B DO<56> 181 | o DQs6 D1 o 182 MEM B DQ<59> D> 140 748
7483 1403 gy MEM B_DO<58> 183 | 5 bos7 Vss o| 184 =
185 | 5 vss DQS7* o | 186 MEM B DOS N<7> > 1o 4
'R3240 7453 1485 [TRy—MEM B DVK7> 187 | o Dw DQS7 | 188 MEM B DOQS P<7> G o 74
10K 189 | 5 vss VsS o 190
§ Trow 7285 140Gy VEM B_DO<61> 191 | o pss D2 | 192 MEM B_DO<62> S e e
, o2 " 748 1600y MEM B DO<60> 193 | o Do DQB3 | 194 MEM B DQ<57> G o e
195 | o vss VSS o | 196 =
MEM B SA<0> 197 | 5 sro EVENT* o | 198 MEM EVENT L [OOTy 2084 2083 2685 4088 -
7cs =PPSPD_SO_MEM B 199 | o vDDSPD SDAG| 200 =12C SCDI MVB _SDA D ©o "Expansi on" (botton) sl ot
MEM B SA<1> 201 ] o sm1 SCLo}202 =12C SODI MVB_SCL e Ro]
203 VTT VIT 204 =PPOV75 SO MEM VIT B 7cr
o o
1 205 206
R3241 O MIG PIN MIG PI NG
A (2322:;0 10K 207 | 5 MIG PIN MIG PIN o | 208 + C3250 * C3251 T
T, % § 5’7“1&2, 209 | § mrG PIN MG PI NoJ—210 — p— i;%lf I;;F” mlLtﬁ'EF—BEN SYNC =057 Ug_ﬂm
A , 402 211 | 5 MIG PIN MG PI N o212 2 53 . o3

DDR3 SO DI MM Connector B

d} Appl e I nc. 051- 7898 | D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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TONAINTAINTHSDOJJNENTINCO\FI[EI\EE 32 OF 109

NOT TO REPRODUCE OR COPY |T

I
[n}
'V AL m s ROMBRENT %WEEEE} OF <TO|

5

4

2 |

AL

wwWWw Vvinafix vn

| DESI GN_SHEETS>



u

’_ ﬁ*&ﬂ‘*‘ﬂ

6 I 5 www. adzbwx. com

i:lll

DDR3 RESET Support

Requi red becaues MCP79 does not neet DDR3 spec power-up reset timng requirenent.

R3309
15 MCP_MEM RESET L 1 MEM RESET L 202 2102
1/51D/6°w
we_=PP1V5_S3_MEMRESET Vo™
305 _
Dl\%woum =PP3V3_S5_ MEMRESET .
SOT- 363
1 1
R331%9( g RS?O%?( 3.3V S5 is used because MEM RESET
5% ©la ¢ 2] Bl 5%< must be high before 1.5V starts to
Loy 13T WS rise to avoid glitch on MEM RESET L.
4022 4022
0 |@ O MEM RESET
1
R3301 . NQJQ& ol
1/1%:/\/
- LF

Wns VM)
T

SYNG DATE=047 047 20049

DDR3 Support
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160500} PCILE M NI_PRSNT L

AP_PWR EN

(] 2043 2063 3267

WWW.

‘

_ﬂlll

= HR4E 15

dzwa com_1

5V S3 W.AN FET

1605} MN _CLKREQ L MOSFET TPCP8102
CHANNEL P- TYPE
s/ D
@401 ]
3 SOVNLSFEAPE RDS( ON) 26 nthm @. 5V
SoTs63 LOADI NG 0.8 A (EDP)
3
* 2
nEEEE
CRI TI CAL
Q@450
L3404 TPCP8102
CRI TI CAL PLACEMENT_NOTE=Pl ace close to J3401 1000 mA peak FERR- 120- O;M; 1.5A 23V1K- SM
51850610 #9880 nBafKal rax -
3401 S e POE MN_RD C P g s 750 g PPBY_VLAN 2 (Y Y Y\t 20sPP5V_ W AN F E . =PP5V_S3 W.AN .
J o ao% 11 sever 402 PO E_MNI_R2D G N ) om0 70 | M NG W BTHED. 5 M N W BTES T e e =
_ _ VOLTAGE=5V VOLTAGE=5V b e VOLTAGE=5V
20347- 325E-12 Pesazo C3422 C3421 ¢ 1 C3420 - C3451 * 11Rc?n<“'51
F-RT-SM PLAGENENT_NOTE=PI ace cl ose to 33401 0. 1uF —— 0.1uF —— —— 10UF 0. 033UF —— 556
O— 0V 0V 10V 16V 1/16W
iR 2 o 2 2 yon C3450 iom 2 fistis
[k PCIE_M N _D2R P 402 402 a0s O 10F i R3450 |
o - [T o0s 1550 7500 AI RPmT 1Lz PSVWW.AN_SS . 2 PM WAN EN L T 2o 528
o - PCE M NI _D2R N [ 605 168 7508 CRI Tl CAL [
of L34 l 10% 178w
b PCCE MN_R2D P 90- GHVE 100MA T P MosT
o - 7508 605 PLACEMENT_NOTE=PI ace cl ose to J3401 202 402
- DLP11
ob - 15w es POLE_M NI _R2D_N DUPLLS )
of < (YYY\L: PO E CLKIOOM M NI _P Ju— PLACENENT_NOTE=P1 ace ol 056 to Q3450
o I - s 6sPCI E_ CLK100M M NI CONN P — PLACEMENT_NOTE=P| ace close to QB8450.
B
of - 15 osPCI E_CLK100M M NI_CONN N . LYY Y2 POLE CLKI0OM M NN e
g o - =M N CLKREO O L PLACEMENT_NOTE=Pl ace cl ose to J3401
o 1t - PCl E WAKE L oy oos 168
ot —a-
g ha T
15
O=XNC o ooak L3405
O0=XNC
T ssPP5V_S3 BTCAMERA F 538 FR RS na max . 2 (Y Y Y\t =PP5V_S3 BTCAMERA .
os =12C ALS_SDA we MNNEECWBIRS 3 FERR- 120- OHM 1. 5A 1 AR BTG 35
° ;Z =12C ALS SOL  gmsa AL S C3452 1 0402- LF
[e; 0. 1uk
ok 163 s USB_CAVERA CONN_P 18
o2 reca o0s USB_CAMVERA_CONN N CRITI CAL i 2
R3
: CAVMERA
) CONN USB2 BT P Lé%.402
ops CONN USB2 BT N DERANG =
o] Y Y YLz USB_CANMERA_P o o0 60
R6 —
° fe—
R7
ot LYY USB_CAMVERA N —
g bo PLACEMENT_NOTE=Pl ace cl ose to J3401
o B0
5 7 BLUETOOTH
32 L5’%403
oLpONS
(Y YY L= USB_BT_P D 19w 5@
LYY UsB BT_N oD ve e
PLACEMENT_NOTE=P| ace cl ose to J3401
PP5V_WAN_E e
=PP3V3 S3 WAN 700 X
R3453
33K
g,
U3402 i
74LVC1GL7DRL
TS St — 2 wWAN SMT BUE 4 2 R3455
scs[M NI RESET CONN L 4 U3401 . WAN SM T RC 1/\/\/\/2 WAN SM T DI SCHRG
\ 8 3 1/ 76w Q455
3 1 ME-LF SSMBK15FV
3453 * R3454 02
MN_RESET L am e e —— g 92K
R e =027 227 2008
53, e WYI TE TYNC DATES
402 2402 L=
R ght C utch Connect or
2001 2208
C} Appl e I nc. 051- 7898 | D
= = S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
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7c3. =PP3V3 S3 _CARDREADER

R3511

1

PLACEMENT_NOTE=PLACE 402 NEAR EACH PI N
o208 3047 PP3Y3 S3 CARDREADER DVDD o

NECK_ W DTH=0. 20MV
VaTheess

7683 1903,

TRE_W DTH=0. 20MV

WWW.

u

_ﬂlll

EfRLE(2

dzbwx. com 1

7683 maMB CARDREADER P

1686 [T CARDREADER RESET

TR
kg
lcssooJicssmLcssoni 3503
0. 1UF
20%
2 XSR 2 10V 2 ]C%\é\ﬂ 2 10V
603 S 402 S PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
J_ 516- 0225 1 CONN, SD CARD READER, OPTN B, HF, K19/ K24 J3500 CRI TI CAL
L3500
PLACENENT_NOTE=PLACE 402 NEAR EACH PIN 0.22UH
PP3V3 S3 R AV, E A ) A O -
DTH=0. 20MV 0805- 1
BTV S o (v 5 escEAET s 5 T A8 S 1 e X CURRENT = 250MA
20% 20% *o— o o PP3V3 SD_PWR
6.3V 10V ™M N_CTNE_W DTH=0. S0UMM
2 X5R 2 CERM 2 M NNECK W BTH=0. 20WM
603 402 T 1%505 VOLTAGE=3. 3
1 C3507 1 C3505 39K
1 2. 2UF 0. 1UF <39
= 20% R 1/ 16W
2 83w 2 % VE-LF
PP1V8 S3 CARDREADER 603 402 2402
M N-RECICW DTH-0: 2001 J_
1 C3506 VOLTAGE=1. 8V L
1 F - oM
10V U r T
2 CERM
402 J3500
L A wlole] w o SD- CARD- K19
= PR EREERE FoRT-TH
U 0/ = 3
- o | VSs
8 g % E ? SD aLk 2 i oy
B 8 aLk
, uU3500 78c3SD_CVD 2 g oD
USB_CARDREADER N 40
3 z‘ GL137A : 73 75[1322 zi> ; o | baTo
LQFP 7o > o | ATt
CARDREADER GPIO1 48 |epi a1 D2 37 75 SD D<2> 45 | parz
- RDREADER_GPI 47 Pl o osf 29 78c3SD_D<3> 15 | cor pars
” Nadllc e CRITI CAL Daf 28 783 SD_D<4> 14 0 | paTa
- oo 28c3SD_D<5> 1 | pats
N(:%SK pe| 32 28 SD_D<6> 17§ [ paTe
N2 |cs 7| 38 78 SD_D<7> 19 | pat7
NC#; DO an 30 SDCD L 14 o | cARD_DETECT_sw
NC3&2Dl /1 PD | PO o 3 12 0 | CARD_DETECT_GND
CARDREADER XTAL1 13 |x1 | PO/ S 41 ! SD W o |WRI TE_PROTECT_Sw
TRE03 CARDREADER XTAL2 14 |yo \PU P 2 CARDREADER PDMOD 45 voo
1 /\}\%2 CARDREADER RREF 10 |rReF 1Py sp_cozf 28 17175 [ SHLD_PI N
1 18 5 |SHLD_PIN
%/{:-fr CARDREADER TEST MOD 17 lteEsTMD /1 PD 1PU XD CDZEX NC 19 g SHLD_PIN
402 XD,CEﬁ( = )|
CARDREADER RESET L 180 EXTRSTZ* /| PU | PO XD_VEZ| 4 NC O |SHLD_PIN
CRITI CAL | PO/ XQRM_%%NC Il
Y3500 1P XD_Wezl 48 e
12. 000N 100PPM U 1IN 2 g L
10 VB _BY i
8x4 5>|<Jl 4-SM . | PO/ NC
NO STUFF]
Qe gek2 'R3506 | Ho002 1 Ca513 a0
33PF PF 715 5% 1 51U wlo|a| o~ PDMOD:  PONER DOWN MODES
1]]2 re § Hiew i T 28% T NC = DI SABLE ( DEFAULT)
5% - 5% 2402 402 10K LOW = POVNER SAVI NG MODE ENABLE
S, = &% 10K HI GH = REMOTE WAKE UP ENABLE
402 402 L L L = sooe 30a7PP3V3_S3_CARDREADER DVDD
5 |3 i
SSVENIZEEARS '; R3S
H $
| 402
5[G™ Sfz
(PDMOD)
CARDREADER_PLT_RST
500 |2k BT
e
SSVB s |k g%QK
H e
Y 2
261 [Ty -CARDREADER PLT RST L 2|67 ST
s006 3084 PP3V3_S3_CARDREADER DVDD L
NO_STUFF
'R3507 'R3508
g 10K § 10
5% 5%
1/16W 1/ W
ME-LF ME-LF
2402 2402
SYNC_DATE=

3005 CARDREADER GPI O1

NO
*R3509 'R3
10K 10
5% 5%
1/16W 1/1
ME- LF ME-
2402 2402

WVEMRI
==

PROPRIETARY PRCPERTY. OF APPLE
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=PP1V05 ENET PHY

785

o o (221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
C3710 * Cc3711 * 1 WF: Marvel | numbers, update for Realtek
0. 1UF 0. 1UF CRI TI CAL
] L3715
7es_=PP3V3 ENET PHY. FERR- 120- CHM 1. 5A
(43mA typ - 1000base-T) o ° o 0402- LF
(19nA typ - Energy Detect)
WF: Marvel | numbers, update for Realtek 1 1 C3702 2
CRI Tl CAL 0. 1UF
o o PP1V05 ENET PHYAVDD
L3705 2 2 18V VN LT NE Wi DTHEO 6 MM
FERR- 120- CHW 1. 5A 402 202 202 VN RECK WDTH=0. 2 M
0402-LF C3714 C3715 * C3716 *
J_ 0. 1UF .
10% 20
= eV,
= XSR
202
P ENET_PHYAVDD .
M N_LI NE_W DTH-0. 6 MM
M N_NECK_W DTH=0.2 MM -
VOLTAGE=3. 3V
=PP3V3 ENET_PHY VDDREG ace
If internal switcher is used, nust place 1x 22uF &
1x 0. 1uF caps Wi thin 5mm of U3700 pins 44 & 45.
NOTE: VDDREG rise time nmust be >1ms to avoid damage to switcher.
R3750* ‘R3751 R3752*
P s B 1 1 I 1 o &8 29 4.7K 4. 7K 2.7K =RTL8211 REGOUT oo
NO STUFF 5% 5% 5%
N N = o 1/ 16W 1/ 16W 1/15\21 If internal switcher is used, nust place inductor within 5nm
R371202 ;R377‘<25 \é/ et R \E/ % \E/ \gl "FZ.E§2 2%ELF NF;luzz of U3700, and 1x 22uF & 1x 0. 1uF caps W thin 5nm of inductor.
9 w
Alias to =P ENET PHY for internal switcher 1/12\}%\,% 6w z g 3 2 If internal switcher is not used, VDDREG and REGOUT can fl oat.
= . M- LF LF
Al ?as to GN%J or exrer na‘ 1. 05§/ suppl y. 402, 402 CRITI
- 39 cout|_48
. =RTL8211 ENSWREG - \NSWREG RTL8251CA- VB- GR RE(
TQFP
R3796
1 2 22 19 ENET_CLK125M K R R3790 22 ENET_CLK125M K
7700 170 [y ENET_CLK125M TXCLK ARA 7700 ENET_CLK125M TXCLK R - TXC RXC] - 7o CLK125M RXCLI AN A3 CLK125M RXCL! ooy 170 77
3iew
402 23 14 R3791 22 1 2 >
2 ENET_TXD<0> ENET_RXD R<0> ENET_RXD<0!
Wie 7 78 (T - 2201 0] ] o e A e o e
PLACE R3796 CLOSE TO U400, PIN D24 7700 1700 (Ty—ENET_TXD<1> - TXO 1] RGM 1/ M1 RXD[ 1] / TXDLY] - r700] ENET_RXD R<1> LAANZ ENET_RXD<1> oD 1705 770
7700 1700 [Ty ENET TXD<2> - 20 lTXD 2] RXD{ 2]/ ANOL_ 17 o is| ENET_RXD R<2> R3793 22 LAAN2 5% 1/16W  MELE 402 e et pypeps oD 170 7700
70 1700 ENET_TXD<3> - 26 ITx0i3] RXD{ 3]/ ANL|_18 o 75| ENET RXD R<3> R3794 22 . p % UVIGW MELF 402 ENET RyD<3> 1706 7708
™ - - N —s—rmow—wr w02 o
27 13 ENET L R R3795 22 ENET RL
7763 1700 [Ty ENET_TX_CTRL - TXCTL RXCTL - 7708 RXCT! AR s RX_CTI oD 170 770
ENET_MDC 30 + 1 ENET_MDI_P<0>
7708 1708 (T)- PN VOO - o MDC MANAGENENT MDI +[ 0] > St e o o CBD) 3388 773
7708 17 CHTY ot MDI O MDI - [ 0] P CBD) 3388 773
MDI +[ 1] g Py ENET MDI_P<1> CBD w38 7763
MDI-[ 1 PG ENET_MDI_N<1>
7763 1703 [C)—ENET RESET L RTL8211 PHYRST L 29 JPHvRsTB* RESET | VEDI A DEPENDENT (1 CED 3w e
M+ 2] |8 ENET MDIP<2> D sww e
9
MDI-[ 2] — ENET _MDI_N<2> D 2o e
RTL8211 RSET 16 |RSET REFERENCE |
ENET_RESET_L |'S NOT ASSERTED WHEN WOL |'S ACTI VE. - MO+ 3] | 1! ENET _MDI_P<3> LB 38 7703
HENCE, RC (C3725 AND R3725) ARE NOT STUFFED. DI -[ 3] |12 > ENET MDI_N<3> CBD o 77
ae_TP_RTL8211 CLK125 -2 akizs
1
R:2374392 CLOCK LEDO/ PHYADO |34 g RTL8211 PHYADO
tp-
: 1%§ 7700 3283 RTL8211 CLK25M CKXTAL1 42 |ekxTALL LED LEDL/ PHYADL| 3% gy RTL8211 PHYADL
oW TP_RTL8211 AL2 43 |okxTAL2 LED2/ RXDLY|_38_ g RTL8211 RXDLY.
02, G
-~ GND—~ NO STUFF 1 1 1
7 1 R3755 R3756 R3757
~lo]|m|~ G3790 4.7K 4.7K 4. 7K
QI®|S 10PF —— " 50 " s 5%
£ oy —
— 50V 1/ 16W 1/ 16W 1/ 16W
&N 2 M- LF M- LF ME- LF
a0z 402 , 402, , 402
= Reserved for EM
per Real Tek request.

Configuration Settings:

PHYAD
AN[ 1: 0]
RXDLY
TXDLY

01 (PHY Address 00001)
11 (Full
(RXCLK transitions w th data)
(No TXCLK Del ay)

aut o- negot i ati on)

SYNG DATE=05! 237 2009
——

Et her net

PHY (RTL8211CL
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3

. 3V ENET FET

=PP3V3 ENET FET

@2. 5V Vgs: CRI TI CAL
Rds(on) = 90nChm max @B810
I (max) = 1.7A (850 NTR4101P
Sor 23 1€
70_=PP3V3 S5 P3V3ENETFET
2 /s [0\
R3800* P G381l G
10K —L—0.033UF
S0 v 1
e L% C3810
402 R?OSO&O o 0. 01UF
P3V3ENET_EN L 1 2 P3V3ENET_SS 2| |
5% I
o it
@801 | PP 402 G
SSVBNL5FEAPE
soses | Kh
4
%
s[G7 S[;
o0 [Ty =P3V3ENET_EN

MOBI LE:
Recommend al i asi ng PM_SLP_RMGT_L and

=PP1VO5_ENET FET

=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
TWAN' = ("S3" & "AP_PWR_EN' &% ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR_EN signal .
PM WAN EN L 20m 2001
Pa-up 15 Wi poter T 1. 05V ENET FET
@805 | L
SSMBNLSFEAPE
soses | KA 783 _=PP1V05 ENET P1VOSENETFET
— j
= 1.8V Vgs
%
R 3840 *
L1UF ——
2905 2003 2083 [T)—AL_PWR EN AC OR SO L o flﬁfy—— CRI TI CAL
v .
Dfs 6| D 7as_=PP3V3_S5 P1VOSENETFET R3840 202 @840
805 =4 Q801 L 200K L vosENET SS N SI 2312BDS
SSMBNL5SFEAPE MBN15FEAPE ’ sorza
somses | KA > | Sorses %
— t— it
" xt R3842" a0z 8841 | bl
v % N15FEAPE
5|67 ST 7S T 92 69.515% SSVENISFEAPE
SMC_ADAPTER EN 116w
4182 4005 3585 2007 [TT)— WaS;Z
R3841 [6F sk 1 C3841
P1VOSENET EN L oK = %tF
7000 6600 405 3525 2003 o> [Ty—PM SLP S3 L v 1 2 v
1/ 16W - 402
it
841 d Mo P1VOSENET EN L RC

soTs63

D)
SSMB Nl(géEAPE ";
[

S

5[G

sz (T =P1VOSENET EN

Non- ARB:

Recommend al i asi ng PM_SLP_RMGT_L and
=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.

RTL8211 25MHz C ock

NOTE: MCP79 can provide 25MHz cl ock, but clock runs whenever RMGT rails are powered.
Desi gns nust ensure PHY is powered whenever RMGT rails are, or

RTL8211 CLK25M CKXTAL1

use separate crystal .

7708 17c3 [T MCP_CLK25M BUFO R 1 2

40
PLACEMENT_NOTE=P| ace cl ose to UL400

{7y 3186 7708

786

786

T ASTER SO
Et her net

SYNG DATE=07/ 017 20049
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L2 Ly

COPY THI S PAGE FROM K36 CSA. 39

PLACE ONE CAP EACH NEAR PINS 3 AND 4 OF T3901 AND T3902
ENET_CONN_CTAP

1 C3900 1 C3901 1 C3902 1 C3903
=G i ol ol ETHERNET CONNECTOR
2 lgV 2 lgV 2 16V 2 16V
55 5 55 25
CRI TI CAL
ORI TI CAL = J3900
RJ45- MD7- 3
T3§01 F-RT-TH
seo gy ENET_MDI_P<1> 1 M 12 7 ENET_MDI_TRAN P<1> 9
simsgryENET VDI N<1> 2 bans 11 503 7 ENET_MDI_TRAN N<1> ]
R3 o
3 10 ENET_CENTER TAP<1>1 A2 75 2[5
™>—> 191/ 16W ' NF-LF 402 3o
TLA- 6T213HF R3 1o
4 9 ENET CENTER TAP<3>1 2~ 75 sl
1%1/ 1%- LF 402 sl
siemgry ENET M P<3> 5 o) 8 o ENET_MDI_TRAN P<3> ; o
o
sissgryENET VDI N<3> 6 7 17 ENET_MDI_TRAN N<3>
11
12
CRI Tl CAL ) G ;
simsqgryENET VDI N<2> gﬂ 12 77 ENET_MDI _TRAN_N<2> £14. 0636
sieaggry ENET_MDI_P<2> 2 11 i 7 ENET_MDI _TRAN_P<2>
3 10 ENET_CENTER TAP<2> 1;v\ﬁvél75
™>X—> 1% 1/16W “MF-LF 402
TLA- 6T213HF R3900,
4 9 ENET_CENTER TAP<0>1 AN 5
1% 1/ 16W M- LF 402
o5 gy ENET_MDI_N<0> 5 L@ 8 7 ENET_MDI _TRAN_N<0>
s1eaggry ENET_MDI_P<0> 6 Slle 7 77 ENET_MDI _TRAN_P<0>
ENET_BOB SM TH_CAP
- - o - - - [ T - - = F = = = |- = -4 M N_LTNE W DTH=0. 6MM
' M N-NECK-W DTH=0. 25MM
1 ' | TI CAL
' 13911 1c3913 It GBRES 1.c3917 . L RT1CA
i - i C3910
l —L 10PF 10PF 5% 10PF
—T 5% ——10 50V — 5% ' —— 1000PF
! CRIA'I?IZ&L CRIAPFCAL ICRI TI CAL [CRITH AL CRI?IZ&L I ? (1126”&"
\
! RO, 1 (1‘,3'93%4 1CRCI3TI9% CRI TI CAL
' - %»%PF - 5(3/ —L 10PF s (1:%,93,1:8.
! 2 2Am 2 2Am B Y 5%
402-1 402-1 CERM 2 50V 1
1 402-1 %?{\Al ,

PLACEMENT_NOTE=PLACE C3911-C3918 ON MDI LI NES W THOUT ANY STUBS '
oo D D LT T T LT, o,

=SUVA

SYNG DATE=047 047 20049

ETHERNET CONNECTOR
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PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI TI CAL BOM OPTI ON

11450558 1

RES, 0. 68 OHM 1% 0402, SMD

R4100

CRI TI CAL

oM T
R4100
3500 740 _=PPIVO_EW FWPHY 1,\/%\/2 PP1VO_EWR
5%
135 mA 15w

402

L4110
120- OHV 0. 3A- EM

1

2 PP1VO_FW FWPHY_ AVDD

25 mA PCl e SerDes

E R4 2

qdzbwx. com

=PP3V3 FW FWPHY

0402- LF

110 mA Digital

M N LI NE_W DTH=0. 4 MV
M N_NECK W DTH=0. 2 MV
VOLTAGE=T. OV

Core

7mM1/0
4120 t ca121 t ca122 1 4123 1 ca124 1
1UF 1UF —— 1UF —— 1UF — 1UF
195 19 —— plp— 190 —— 105
%Y %Y 1% %Y 15
CERM 2 CERM 2 CERM 2 CERM 2 CERM
oy oy oy oy oy
J_ L4130
= 120- OHW 0. 3A- EM
114 mA FireWre PHY PP3V3_EW FWPHY VDDA 1(Ym 2
4130 * 4131 1 Cca132 1 VeSS
1UF —— 1UF —— 1UF ——
5 57
S 2 w2 Fn 2
o oy oy
J_ L4135
= 120- OHW 0. 3A- EM
17 m Pae Serbes o PP3V3_FW EVPHY VP25 LYY Y2
M N_LINE W DTH=0. 4 MV
_NECK_W DTH=0.2 MV 0402- LF
4135 1 ca136 1| VETESE
1UF —— 1LUF

138 mA

7B1 34B1 3508 36B6 3605

C4141 ¢ 1 C4140
- 0.10F — L 1uF
= 200 10%
v 8%
CERM 2 2 CERM
o5 65
PLACEMENT_NOTE=Pl ace C4170 cl ose to U1400
r PLACEMENT_NOTE=Pl ace C4171 cl ose to U1400
ool | o ol |« al fa E o ol o CA170: | |15% 16v PO E EWRD C N
zaaamlmse 3|8| 2| 3| of 3| z|d| = 55|l 28|88 2|3 ¢ g St [ —ra R2D C O 2o 750
VBDI0 VD83 ——— ~—VDDH— ~VP~ VP25 VREG PWR CAL17L1 | |12% 16V pClE FWR2D C P am o 7o
0. TOF
NCx—BL2_|ATBUSB ORITICAL PCI E_RXDON| N8 g, 7500PCI E FW R2D N | xsr 402
NOx—A22_|ATBUSH 100 PCIE_RXDOP| 7 g 1smPCIE FWRRD P
NCx_ALL |ATBUSN PCI E_TXDON|_"____ @& 75:sPCIE FWD2R C N 04133: | [12% 16V PClE_FW D2R N oD 168 750
3 -
FW643E PCIE_TXDOP| ™ & 7506PCI E FWD2R C P o 1 [xsr 202
3608 =EW PHY 12 [pSo (1PD) NT-19 —~ - CAL76: | 1% 16v  PQE FWD2R P R
2000 [I>_=FW PHY_DSL 52 [DS1 (1PD) NT-20 e REFCLKN_t® PCIE M EW N 1603 o IXSRN;?? £=Place Q4175 cl ose o U000
o (-—=FWPHY D52 o =2DS2 (1PD) NT-21 PO EXPRESS PHY REFCLKP|_N10 PO E M FW P 1603 PEAGENENTNOTE=H ace Gitve &1 028 19 11888
7808 3604 FWPO TPA N B3 ITPAON
7808 3604 FWPO TPA P 28 _|ITPAOP NT-4 (1PU)TOK| M o TP_FW643 TCK
-
7800 3088 FWP1 TPA N £ {TPAIN NT-3 (IPYTDI| 2 g TP FV643 TDI =PP3V3_FW FWPHY 781 3402 3508 3686 3605
- =
7600 3088 FWP1_TPA P s |TPALP TEST CONTROLLER (P To0 TP Fvees Too
FW P2 TPA N B |TPAZN -
o - —— NT-1 (1 PU) TVB[_M * TP_FW643_TMVS
a6cs FW P2 TPA P A3 ITPA2P 1394 PHY 1Py FW643_LDO
7000 360r Py FWPO TPB N gy 8 [TPBON NT-2 (1PU TRSTH QM. gy FW643 TRST L R4165" 'R4166
7808 3504 2 TPB P 2 _|TPBOP 10K § 10K
7803 3688 FWP1 TPB N B _ITPBIN HER iLew
7808 3688 FWP1 TPB P 26_TPBLP NT-10 (I PD) WAKE* |2 g SFWPIME L s 35 202 , 5 402
s60i FW P2 TPB N 5 |TPBON = o oD
2008 _=PPVP_FW PHY CPS N SR T S e FIXMEI 11 - TYPO I N SYMBOL REGCTL REGCLT| D12 o,  FW643 REGCT
o1 CEry—EW P2_TPB -~ TPB2P PONER MANAGENENT VAUX_DETECT| E__gn  FV643 VAUX DETECT
) _— o TP_FV643 VAUX ENABLE
R4160" sooicEyEWPO TPBIAS gy @ [TPBIASO NT-12 (1 PD)/ VAUX DI SABLE| 2 g TP FV643 VAUX ENABLE .
200K s6cs 35 FW P1_TPBI @ |TPBI ASL NT- 13 (0D) CLKREQN_L2 —EW CLKREQ L ss0 RA164
118w 3601 FW P2 _TPBI AS 2 |TPBI AS2 é 10K
NF;.L; 1/ 16W
02, FV643 RO e11 |ro 02"
2
810 |TpOp:
Fv643 TPCPS - TPCPS NT-16 (1PD) SO FCOLK| & TP_FV64. ECLK
NAN @ wur saF NT-14 (1PD) SCIFDAINLS.__ g TP FV643 SO FDAIN L
G50 R4150 = ZWS;;(T DIREE =— WD TREE AT NT-17 SCI FDOUT| TP FW643 SCI FDOUT
22PF 412 V643 REX NOTE: NT-xx notes show NT-15 (1PD) SCIFM] 2 g TP FVG43 SOFMC
R o FW CLK24P576M XO FW CLK24P576M XO R -2 x0 N o e e
! CRI TI CAL e FW CL K24P576M XI - G2 [X1 NT-9
@y - Y4150 i
o3 TP FV643 SE M3 ISE (1PD) iz 4
w02 NC 24. 576MZ B : - SERI AL EEPROM NT-7 SCL Gy V643 SCL
NOIED 24, T8 R4161')  |'R4170 Teeess s g wlsw(ien CONTRELLER N6 son s TP 1 ress S
c4151 B - 94K g,% TP FW643 MODE A 22 |MDE A (1PD) NT-18 hand
12|2|PFZ i i TP_FW643 CE 113 |CE (1PD)
I} . 402, 2402 TP _FW643 FW20 L - 22qFV620* (1 PU) M SCELLANEQUS
2 TP_FW643 JASI EN O JASI_EN(1PD) NT-11
5 TP_FW643 AVREG a0 |avREG CHI P RESET NT-5 PERST* FW RESET L st
402 — e e fm——— oO——————————————————
’ TP_FV643 VBUE 13 |VBUR I .
FV643 PU RST L o KJFWRESET* (1PY NT-8 'R4163
- v 10K
TP_FV64 10 _CTL 212 |ocR_CTL_Vi0 § o
R4162* L 116w
A70K 14162 NCx—213 I0CR_CTL_V12 (Reser ved) MELF
0K S — 0. 33UF VREG vSs 2
iy 2w R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE E
402, 402 8 T 3 T 3 g ha

Ww VM)
T
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e () EREREER

e TS www. qdzbwx. com
o 1o e ed by e e 3.3V FWF
_ =PPBUS_S5_FVPVRSW (syst em supply for bus power) @2.5V Vgs: ORI 11 CAL
- PPaVa_FW LATEVG ACTI VE Rds(on) = 90mDhm max 291 w51 1=PP3V3_SO_FWPWRCTL
- =PPVP_FW SUWNCDE (pover passthru summation node) _.—PP3V3 SO_P3V3FWEET | (max) = 1.7A (850) ’\590%42%9&5
Signal aliases required by this page:
I /‘\ =PP3V3 FWFET
2/s [ ]D\3
BOM opt ons provi ded by thi s page R4290* T27T
o 1C4290 T
AL £ ? gg33UF
402, T, Xg 1 D|
P3VAEWEN L R42g1 | 202 ca201
100K 271
gié’i =PP3V3_FW FWPHY 290 '23 1 N 2 P3V3FW SS JIL/
18 i b
SSMBNL FSOTSGSE Kh Abgw )
FWPHY_WAKE_YES FW PLUG DET L o ssm ) a
TR - T 5 -
scr 3501 3584 1607 1602 FW EN
§? e 3507 3504 3584 1007 1602 (T L sswlegéZG P1VO_RESET GATE
R42170?<1 CRI TI CAL Soree R4283
3 FW CLKREQ L 10K
& 1505 1 > =FWRESET L 211
s Ev akE ) F2 S 1. 05V FW FET i rHHER e AN | |
P 1/16W
SoT- 563 1o =PP1V05_FW P1\O5FWFET Vios"
FWPHY_WAKE_YES o “PVIPLY WAKE_ YES 2206 64 ols CRI TI CAL 6 405
=+ 0. 1"& = SSNBNJ'? 563E '; = . gléBZSgE?OU\/
L 3 CRITI CAL — oo ||<,} SOT- 563
— D
" FW RESET_L a2
Q4295 2[c¥ s T oD
CRITI CAL |6 '4} Si 2312BDS !
o | Q4276 Hs / sorzs .
||_ DVB53DOWV o 2 FW PWR_EN
SOT- 563 1
5% =FW PME L 2|6 ! ': 2 =PP3V3_S5_P1VOSFWFET '; 3506 3507 35A4 1807 1802 = = PP1V05_FW PGOOD/ FW RESET_L
:% FWPHY_WAKE_YES R42951 — =PP1VO_FW FET C
S %1519’% 267 st siee s SFW CLKREQ L FW CLKREQ PHY L
1 202, R4296 1C4295 - — - FireWre Port Power Switch
100K = 68UF
P1VO5_FWEN L 1 2 Fg@’
151€§\£/ |_P1vos FwEN L Re 02
= 93 DJ3 40.
ssveni B |
sors63 | KA
[
s[a¥ sl
asps 3501 asas 1007 10 EVW PVWR EN | CRITI CAL
= p—
A4260 CRI Tl CAL ORI T1 GAL
FDO638P_G F4260 D4260
1. 1A 24V EN
6 1 2 Bl 2 =PPBUS_S5_FWFET _,
,=PPBUS_S5_FWPWRSW s
L] 2 CRS08- 1. 5A- 30V
1R4260 4260 1
Ly 300K 0. 1UF - —
AT Ry
DABS4DoOW 2402 i85 s
Lat e- VG Event Detection FWPWR EN L DIV =PP3V3_S0_FWPWRCTL .. ..o
RAZ0S RAzeL B
1
NOSTUFF 2N\ LATEVG FAULT EVENT PP = o §?°_1E\év +o_=PP1VO5_FWPWRCTL §5§0%74
R4263 e o 2402 I
LATEVG RETRY RC 190 2 0z LATEVG PAULT_EVENT TTT . . 62
v © |0 0| « 1
b =g R4275 R0 Ri271 FW PLUG DET L e s
PN s 1K 330K 56 .
C4263 402 L 3/ FTATY ATV
1UF = 261 16W 160 it
8% T NOSTURFE E 002DW X- G 2402 2402 2402 3 CRI TI CAL
35 8 o| I ) o363 DET M RROR FW PLUG DET s/ 275
. = 4 FWPWR_EN L a M . bé SOT- 5233EIJU\/
CR T} GAL s ps CRI TI CAL 1C4270 4
5 2 0. 1UF —
o s socs a0 o> oy PM SLP_S3_L Boa4TCDARIXG @ Ry /5omes ¢ T; 18y
=PP3V3_FW LATEVG ACTI VE 4 : 402
s :sPP2VA_FW LATEVG Enabl es port pover when machi ne
L is running or on AC FW P1_TPBI AS_R FW DET_EM T
s =
R4211' ['R4212 4210 'RA272 'RA273
’
i 1
%}EW § &,éulﬂév 2 O5% = CRITICAL |6 § ?O}E\év ? 16w
022 ., U4210 o | Q4275 L5 Bt
FW.ATEGVY 3V _REF 4 |_ LMC7211 = (= DVB53DOWV
V+ SM HF 2le |<_ SOT- 563
ATEVG EVENT 3508 3567 sso 1007 1002 [y EW PVR_EN [
P2v4_FWATEVG RC I Y % WYUN SN ~ ] A
5 L1 a— "
1| |'R4213 S 1 FireWre Port Power
orgii:l [k : !
o —— < 1% =
1 -
BT T R Appl e 1 nc. 051- 7698 | D
2 Rélo%lKO FWLATEVG st eresi s ° C 0 0
1 2 3.08V when port power is = . 0.
e Fate Ug"event and port power is o 2
b Fee s e e et e " 2000 200 FW P1_TPBI AS NOTI CE OF PROPRI ETARY PROPERTY:
- ol = BT T
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 42 OF 109
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Page Not es

Power
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG

- =GND_CHASSI S_FW PORT1
- =GND_CHASSI S_FWEM _R

aliases required by this page:

Si gnal
( NONE)
NOTE:

al i ases required by this page:

This page is expected to contain
the necessary aliases to map the

FireWre TPA/TPB pairs to their -

appropriate connectors and/or to

properly term nate unused signals. -

BOM options provided by this page:

( NONE)

NOTE:

assuned that

FireWre TPA/ TPB pairs are NOT
constrained on this page. It is
FireWre PHY page wi ||
provide the appropriate constraints
to apply to entire TPA/ TPB XNets.

1394b i npl enent ati on based on Appl e
FireWre Design Guide (FWG 0.6, 5/14/03)

W P1_TPBI

3sa4 3486 E!

7808 3as EW P1 TPA P

Term nati on
Place close to FireWre PHY

TI PHYs require 1uF even though
FWspec calls out 0.33uF

1 C4360

10%

, 6.3V
CERM X5R
402

I GNAL, NBDELENPTY

'R4360 R4361"
56. 2 56. 2 %
T 1%
1/ 16W 1/ 16W
VLR VLR

, 462 265,

FW PORT1 TPA P

7808 3ass EW P1 TPA N

VAKE_BASE=TRUE
FW PORT1 TPA N

7808 3as EW P1 TPB P

MAKE_BASE-TRUE
FW PORT1 TPB P

1-port

Port "1"

7000 248 EW PL TPB N

VAKE_BASE=TRUE
FW PORT1 TPB N

VAKE_BASE=TRUE

FW PORT1 TPB C

f
Loes TG
—— 220pF : 1%%
2 2%, e

402

Port abl e Power

Bi | i ngual

Cass (0)

(1394B)

701=PPVP_FW PHY_CPS_FET

=PP3V3_FW FWPHY

3686 3508 3402 34B1 7B1

FireWre PHY Config Straps

Configures PHY for:

PPVP_FW CPS

L2 Ly

E iR 4E (12 WX

dzbwx. com 1

1
R4311
470K
5%

1/ 16W
ME-LF

402,

o—CPS ENL DIV

M N_LI NE_W DTH=0. 4 nm

VANAE N0 2 mm

3685

3685

3685
3605 3508 34D2 34B1 7B1

R4312*%
330K

5%
1/ 16W
M- LF

4022 CPS EN L

=PP3V3_FW FWPHY

3685

Lat e- VG Protecti on Power

723=PP3V3_FW LATEVG

PP2V4A_FW.ATEVG needs to be biased

to at least 2.1V for

FW si gnal
and shoul d be biased to 2.4V for
R4390 shoul d be 390 Chns max for

integrity
mar gi n

a 3.3V rail

R4390

332

1/ 16W
ME-LF
402

PP2V4_FW LATEVC
™M N_LI NE_W DTH=0. 38 nm
M N_NECK_W DTH=0. 25 nm
VOLTAGE=2. 4V

35A8 36C5

ESD and | ate-VG rail

CRI Tl CAL
for snap-back di odes
D4390 (Common to all ports)
MVBZ5227BLT1H
sorz3

R4382* R4380*
10K 10K
106 10
1/16W 1/16W
VELOF VELOF
02, 02,
EWPHY DSO —  =FWPHY DSO 3408
VAKE_BASE=TRUE =
FWPHY DS2 — =FW PHY DS2 3408
VAKE_BASE=TRUE =
FWPHY DS1 — =FWPHY DS1 3408
VAKE_BASE=TRUE =
R4381"
10K
106
1/ 16W
[t
62,
3ass _FW PO_TPBI AS MAKE_BASE=TRUE
2ap6_FW P2_TPBI AS MAKE_BASE=TRUE
7808 3406 _[EW PO_TPA N MAKE_BASE=TRUE
7800 343 _EW PO_TPA P NAKE_BASESTRUE
2am_FW P2 TPA N MAKE_BASE=TRUE
sass EW P2 _TPA P NAKE_BASESTRUE
7808 346 _EW PO_TPB N NC FW_TPBN MAKE_BASE=TRUE
7808 34ss _FW PO _TPB P NC FW) TPBP MAKE_BASE=TRUE
3as _FW P2 _TPB N NC FW2_TPBN MAKE_BASE=TRUE
sass _FW P2 TPB P NC Fve TPBP NAKE_BASESTRUE
Cabl e Power
MAKE_BASE=TRUE — =PPVP_FW PHY_ CPS 3487 CRI TI CAL
L4310
—PPVP FW PORT1 FERR- 250- OHM Trace PPVP_FW PORT1 nust handle up to 5A
7812
" " " " H 1 2 PPVP_FW PORT1_F
™ N LI KE W GTHE0. 5 Tim
Snapback"” & "Late VG' Protection o
M NREGC Br0: 35
365 3588 PP2V4A _FW LATEVG 1 4314 VOLTAGE=33'
N DP4310 = 9, 91UF
BAVO9DW X- G 2 )5(%
1 SOT- 363 202
4311 5 CRI TI CAL

PORT

DP4310 Bl LI NGUAL
BAV99DW X- G
4310 1 i
0. 01F —— ¢
) 6 CRI Tl CAL
35 J4310
1 1394B- MB7
F-RT-TH
3se7 EW PORT1_TPB N i\ 1 OTPBV TEB(R) |
(EW PORT1_BREF) ] ?pm»
367 FW PORT1 TPB P ; OTPB+ i}:ﬁ |
NCT1  eo N
(GND EW PORT1_VG) 5 Ve
3687 FW PORT1 TPA N PR (Ba,@ l
FW PORT1 AREF S TPA<R> |
3687 EW PORT1_TPA P . g &mﬁpl
DP4311 o
BAS.\Q;Q:‘?!N X-G 11
' ¢——o
5 CRI Tl CAL C4319 ¢ " cHASSI S
- ——=2 o
DP4311 Lul - GO
c4312 ¢ 8 BAV99DW X- G —0,
SOT- 363
0. 01uF 1
36V ) i
25 : 53319 AREF needs to be isolated fromall
s S w local grounds per 1394b spec 514S0605
ME-LF

Wen a bilingual
bet a-only device,

PLACEMENT_NOTE=PI ace C4319 close to connector pin 5.

device is connected to a
there is no DC path
between them (to avoid ground of fset

i ssue)

= BREF shoul d be hard-connected to |ogic

ground for speed signaling and connection

Ww VM)
T
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6 | 5

708,

=PP1V5 S3 HDD

ODD Power

«=PP5V_S3_0ODD

==

FARY 1.—-

WWW.

Cont r ol

R 2 XX

qdzbwx. com ]

\HOYV

93‘?102

scger PPSV_SW ODD

OLTA :gV

NOTE: 3.3V nust be SO if 5V is S3 or S5 to RAS96
ensure the drive is unpowered in S3/S5. g%%
WEE

¢ DD PWR EN LSSV L 1AAA;

— i
Yﬁ_
1 C4595 ro—
== 0y o8 0F "
R4595 |° s AS96

100K, ODD PR SS 12

178w 1”%

hos™ G

PLACEMENT_NOTE=PLACE C4520 CLOSE TO MCP79
PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520

3907 7C3.

3 476 SATA D 12 CA521 SATA_ODD_R2D G P ey iovs 7508
CRITI CAL — 0. 01UF || 10916V CERM 402
4500 2 1120 SATA, D | 24520 SATA_ODD_R2D G N ey iovs 7508
54722- 0164 1UF I 10916V CERV 402
ETST- 5 0.01U
5 1 PLACEMENT_NOTE=Pl ace FL4520 cl ose to J4500
J_ 4 gg 3 &5 5 SATA_ODD R2D P
w00 1s=PP3V3_SO_CDD = [0 ols ez e o SATA_ODD_R2D N
8 7
O O
w0l oo e SATA QDD D2R C_N
R4590! EEY I EE 10 SATA ODD D2R C P | PLACEMENT NOTE=PLACE 04526 CLOSE TO J4500 oo FEfPABMA
33%2 14 5 o422 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLPLIS
H:lﬁ\év 1615 o428 CA526 1|12 .. SATA ODD D2R UF N 4 H CALSATA DD D2R Ny o 700
4022 1 0. 01UF |l 10%16Vv CERM 402 | —
51650616 CA5251 |12 ...SATA ODD D2R UF P LYY Y2 SATA QDD D2R Py wocs vom
soms 57 qoom—SMC_ODD DETECT 0. 01UF |l 10%16V CERV 402
I ndi cates disc presence PLACEMENT_NOTE=P| ace FL4525 cl ose to J4500
1C4501 1C4502
SATA HDD/ I R/ SI L = = ?Q%u: - ?Q%u: PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501
2 %?M CRI Tl CA 2 %?M PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
L4500
FERR- 70- OHM 4A
s PPV SO HDD FLT 1YY Y )2 =PP5V_S0_HDD o5
m‘;hrNE W BTH=S: 3R 0603
Al PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501
4003
- oo
FERR D 20 OHM CRI TI CAL 4515 By
. i op1v S5 HDD FLT 34501 - 150 6 SATA_HDD D2R C N 112 15 SATA HDD D2R UE_N A(YYY)L3 SATA HDD D2R N [ w00 7o
! 0402 54722- 0224 0. 01UF |l 10%16v CERM 402 [ —
F-ST-SM
L 03 Nl - 150 s SATA_HDD D2R_C P CA5161 2 15 SATA_HDD D2R_UE_P 1YY Y L2 SATA _HDD D2R P Tty o
F 310 Oz e 0. 01UF |l 10916V CERM 402
00O . PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501
2 Gl 2o RRAGEVENT-NGTESR) 355 SI1S PBLet o586
PLACEMENT_NOTE=PLACE C4503 CLOSE TO J4501 oo
’ B i
O O
13 14 - —
Ra531 2io o 90- Y 1 I0MA BLAGENENT-NOTEZRl ase 4818 oPALe! Pa%iRbde
O O N
1po__SYS LED ANODE 2 AN AL o SYS LED ANCDE R 175 ol - r5: o SATA_HDD R2D N 3 4 5 SATA HDD R2D UF_N C45111 2 SATA HDD R2D C N mioms 75
B LA s T w10 STeo - — 0. 01UF | [ 10%I6v Ceru 402
_ e 8%
EPSV SS IR 2 AA A o PPOV_SS_IRR Zio ot - 132 6 SATA_HDD R2D_P 2 (Y Y Y L 10 SATA_HDD_R2D UFE P 45101 |2 SATA HDD R2D C P
L 51650687 PLACEMENT _NOTE=Pl ace FL4501 close to J4501 0. 01UF | 10%16V CERM 402
14532 [t C4531 = @ 2SS S R
0.1UF —— 0. 001UF
~ % ~ % SATA Connectors
05 oo
(j Appl e I nc.
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Dj
.
PLACEMENT_NOTE=NEAR J4600
CRI TI CAL CRI TI CAL
L4605
U4690 FERR- 220- OHM 2. 5A
TPS2064DGN
7cs _=PP5V_S3 EXTUSB 2 lin aur] 7 PP5V_S3 RTUSB A I LIM . 1 Y Y 2 Pp5sv s3 RTUSB A F C
NECP M N LINE WOTH-0. 5 rm 0603 M N LINE WOTH-0. 5 rm ——
1962 USB EXTA OC L 8 ocir M N NECK W DTH=0. 5 mm VN RECK W OTH=0. 5 mm
am— X s C4605 * J4600
ENL AT PR e KSR B LI ’ 0. 01uF PLACEMENT_NOTE=NEAR J4600 B
10cqooT)—USB EXTB OC L 5 oce VN -NECKW DTH-0. 5 Hi Eﬁ%&b F-RT-TH MO7- 4
4 lene K 90- OHMI Z E
DLPONS <
G\ND_TPAD = M VER 1
NOSTUFF e CRI TI CAL CRI TI CAL 763 USB_EXTA MUXED N a(YYYLs 7603 CONN_USB EXTA N i
1 1 1 p—
AL LT 4695 1| |*cases 4617 |' | cas1e EI
23T - 2% 10UF —— ——100UF 10U§m:: 100UF 76csUSB_EXTA MUXED P 1 Y YLz 76cs CONN_USB_EXTA P 10
xR 2 2 Cerm e, S 0%, 6.3v 1, |, 2% 15
o2 o 505 CRSE- 856w 505 CRSE- 856w
We can renove C4690 later if the output cap of the 5V_S5 regulator is close enough. é O" 4 7
L PLEEE ) E— —
flleXs) 514- 0638
ooee [TRy—=USB PUR EN CAN NOSTUFF C4696 AND C4616 AFTER CHARACTERI ZATI ON
D4600
= RCLAMPO502N
SLP1210N6
STUFF R4691 | F US| NG TPS2060( ACTI VE LOW ENABLE) L
STUFF R4690 | F US| NG TPS2064( ACTI VE HI GH ENABLE) PLACEMENT _NOTE=NEAR 34610 CRI TI CAL
L461 We can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHM 2. 5A
N (‘Y‘m > PppP5V S3 RTUSB B F Pl ace L4600 and L4605 at connector pin
’ 0603 M N_LINE_W DTH=0. 5 nm
M N REGK W DTH=0. 5 mm
1 C4615 VOTAGES B
USB/ SMC Debug Muix g, 01uF
402 CRI TI CAL
7o1_=PP3VA2_G3H SMCUSBMUX = J4610
SMC_DEBLG_YES 1R4650 PLACEMENT_NOTE=NEAR J4610 PRI THMD7-4
4650 * o RT 5
0ap 19 FBTH J—
oV 1/16W 90-0rv
o 2 , 402" DLPONS N
R °
g 7688 1905 @y USB EXTB N 4 3 g CONN_USB EXTB N LIS
Vi f— rom3 USB EXTB P E DS
4
42C3 4182 40C5 4088 MC RX_L 5 | SMEDEBUGYES, | 1 7688 1905 gy USB_EXTB P 1YY Y L2 | 0 _—
4205 41C2 40Cs AﬁB&@_S,\IC TX L 4 v LJ4 50 v-L.2 - )
PI 3USBL02ZLE ] —Q
7603 1000 (Ery—USB EXTA P ; D+ TN e 0[O
763 1900 @y USB EXTA N D CRI TI CAL 514- 0638
filc\o)
¢— BCE* EL[ 10 USB DEBUGPRT EN L Ty <oss
EL =
oo SEE=9 Ghesse oY D4610
= RCLAMPO502N
SLP1210N6
CRI TI CAL
SMC_DEBUG_NO L
R40651 B =YUAN. VA SYNC DA E=0 , g’ !UUE A
AN
[Ty SMCDEBUGNO USB PORT B ( BACK PORT) Ext er nal USB Connectors
- NN 051-7898 | D
0 -
i 2
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3748 7c3 ZPPSV. S3 IR

1 C4801
0. 1UF
10%
iov
2 X7R CERM
02
VDD
7663 1903 LT, USB IR P 14 |P1_0/ D+ PO_0|7
D FRERENTT AL_PAT FEUSE2_T R
7683 1908, - - USB IR N 151P1_1/ D PO_116
<D D FRERENTT AL_PAT FEUSE2 TR L ver oren 0| 2/ vREG PO 2/ 1 NTOl3
_20|P1_3/ SSEL PO_3/ I NT1|4
1 4803 P1_4/ SCLK PO_4/ | NT2[2 Rﬁosgo
1 _241P1_5/ SMOSI PO_5/ Tl Cof2 IR RX_QUT _RC 2 IR RX_OUT I 647 S7AT
v _25|P1_6/ M SO PO_6/ Tl OL|L %
R 176w
er 26 |p1_7 po_7s2 et
e - 0z
u4800
—211P3_0 CY706N3833 P2_0|o 1 C4804
= _22|p3_1 N p2_1ls 0. 001UF
RITICAL Lo%
T 2 o
_21] P/ N 33850375 10 02
291\ ne B2 =
30 17
=) [z
THRM_PAD VSS
CYPRESS ' ENCORE ||’ USB CONTROLLER
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8 | 7

NOTE: Unused pins have "SMC_Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

4108 4107 4103 4101 701 _=PP3V3 S5 SMC
1 C4904 1 C4905 1 C4906
—/—0.1UF ——o0.1UF 0. 1UF
— 200 200 200
oV oV fov
2 CH 2 CE 2 CeRV
402 402 402
u4900 PLACEMENT_NOTE=PLACE C4907 CLOSE TO L4900 PIN E1
4105 GO} SMC_EXCARD PVR EN —B12 |P10 H8S2117 POl L13 g SMC PM G2 EN OO 6c3 socs ssos J_
4108 RSTGATE L P11 LGA- HF P6Ll KI2 g % NC L SMC Vel
66M 2488 ALL_SYS PVRGD Al2 |p12 (1 oF 3) P62l KI1 g« NC
MVRST PWRGD PP3V3 S5 _SNMC AVCC
ses B B13 P13 PO L2 (N em e WL Woneo. 75 e 3 ° - 4907 *
DAP DTH-0. 2
NCx—gu—D11 P14 oM T PeAl_KIZ o [OOTy 2007 3267 3585 4162 VNRECK W ETH=0. 20 . g d=2l # 3 0. 47UF
PM T L P15 P65) C4920 P
2087 110 —gm—x NC 0. 1UF —— CERWIGR 2
| M/P_VR ON & C12 |16 Posl 111 SMC PROCHOT 3 3 L am o " 200 —— e V. va aveer 402
H12 SMC BIL BUTTON L oV,
PM PWRBTN L D10 |P17 P67 - O o7 s iR 907 il RA909* 1R4901
| SENSE % NC|_Eg = 10K 10K
ESTARLDO EN D13 P20 P70 NlclJ - zﬁ gﬂ szEE I “o8t PLACEMENT_NOTE=PLACE R4999 CLOSE TO U4900 PINS ML2 1 NC I T
NCx—gm—ELL_{P21 P71l ML g penu K PLACEMENT_NOTE=PLACE C4920 CLOSE TO L4900 PINS ML2 LGA-HF VE-LE VE-LF
NCx—agu—D12_|P22 P72l 110 g SMC_GPU | SENSE ) e (3 oF 3 402 , , 402
NG F11 P23 P73 VSENSE 4106 oM T MD1| D1 g SMC_MDL I 425
4105 _SMC P24 &—EL3 P24 P74 ENSE ase1 ozl Hl e ] SMC KBC MOE
NC. E12 |p25 P75 M3 g SMC PBUS VSENSE Pans R 4208 4106 SMC RESET L | —up D3 o[RES* -
X— L2 -
1105 SMC_P26 13 |P26 P76|_NIZ g SMC BATT | SENSE am s 4105 _SMC_XTAL A3 IXTAL
NG E10 |p27 P77l 112 g SMC_NB M SC | SENSE am e a1n0_SMC_EXTAL A2 |EXTAL NV [ E3 e SMC_NM ) 2
76c3 4205 1883 LPC AD<0> P30 P8O|_A - SMC WAKE SCI L oo 200
76C3 4205 1883, LPC AD<1> P31 P81L BE g % NC
7603 4200 1083 LPC AD<2> P32 P82, PM CLKRUN_L 1087 4206 — SMC TRST L o e
76c2 420 1083 CEry—LPC AD<3> =57 |P33 P3|l D5 g LPC_PWRDVWN L Q) 16 4200 gl NO STUFF
763 4206 18C3 LPC FRAME L P34 P84l _A6 - SMC TX L OO 388 4088 41c2 42C5 AV L9 1RA902 1R4998 1R4903
201 [TRy—SMC LRESET L - D8 [P35 P85 B5 e SMC RX L () 3008 4088 4182 423 S~ VSS—~ 10K 10K 0
76C3 24B1 mw—‘_lﬂ_l’mi P86l C6 g (QC)  SMB MOMI CLK B 388 5% 5% § 5%
LPC SER P37 Nolod4 XWi900 Hsw Hsw Hsw
2200 1007 @HLPC SERIRQ g 6 Pool 14 o SMC_ONCEE L O e 1@ s w6 i = sw , 402 2402 2 402
NCx— 4 |pao POll G3 g SMC BC ACK T o2 4108 so0e 2 54
4105 _SMC_P41 &5 [Pl Po2|_H2 SMC BS ALRT L e
sas gy SVB_MGMI_DATA (OO) gy B4 P42 P93 PM SLP S3 L oca 2003 3287 3585 G608 7008 = L
soe7 GooT}—SVE_ONOFF L o-—AL P43 PO4l HA g PM SLP S4 L (I 662 20 4142 6608
NC > 2 |paa P95 PM SLP. L a1m2 NOTE: P94 and P95 are shorted, P95 could be spare. G\ND SMC AVSS 4186 4485 4406 4406 ASAL ASA4 4SB2 45BS 45CS 4507
NCx— B2 |pas Po6| F4__ o PM CLK32K SUSCLK ) 2o 7o -
s SMC GEX_THROTTLE L P46 P97|_F1  guay (OC) SVB O SO DATA D s
4986 SMC _SYS KBDLED pa7 -
4205 41c2 40Cs 388 COOTp—MC TX L - & P50
4263 4182 a00s 395 [Ty SMC RX L -3 P51
AJWEM_“_E_ P52
( DEBUG_SW 1) 1o _SMC_PAO - N3 |PA0 H8S2117 PEO, SMC_CASE OPEN a2
( DEBUG_SW 2) 412 _SMC_PAL - NI |PA1 LGA- HF PEL| J3 gu  SMCTCK ) 182 4208
PM SYSRST L (X0) g MB_[PA2 (2 OF 3) PE2| K2 - SMC TDI QO e 4200
a0as (OO} USB DEBUGPRT EN L (Q0) - Mp__|PA3 oM T PE3|_J1 - SMC_TDO O #1582 4205
2725 2095 2089 20m By MEM EVENT L (0) gy N |paa PE4|_Ka - SMc TVB ) 4182 420
o SMCPAS (N L1 |PAS PFO| K5 g % NC
soos (@Y SYS_ONEW RE (OO gy K3 _|PA6 I e - SMC SYS LED. .
z0c7 oMM BATLOW L (O0) g L2 |pa7 PRl M6 g SMC LD Q) 12 oo sact
NCx—ugp——B8 [PBO PF3L LS g XNC
2007 OO} SMC RUNTI ME SO L - 9 |pB1 PFAl M6 g X NC
3707 687 [TRy—SMC_CDD DETECT - B9 |PB2 PF5|_N4 - SMC_MCP_SAFE MODE o o
a1cs SMC PB3 ~ (See helow) e Al0 IPB3 PF6L L4 g % NC
a2 SMC_EXCARD CP PB4 PRTL ML g NG
NCx—agm——B10 P85 ME °
a5 [Ty SMC EXCARD CC L - C11 |PB6 Pe NG _ X
PGL|_N7 =SMC SMB | NT 2108 NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
e £ ERTE] = PB? P& SVB_BSA DATA 4308 If SM5 interrupt is not used, pull up to SMCrail.
4785 oo} —SMC FAN 0 CTL - Gl1 |pco PG3 SMB BSA CLK P
105 EAN 1 CTL PCL PG4 A DATA e
4108 SMC FAN 2 CTL - F12 |pc2 PG5, SMB A S3 CLK 4308
s SMC FAN 3 CTL - HI3 |pc3 PGE|_MZ @mg(CC) SMB B SO DATA o we
w75 SMC FAN 0 TACH - GlO |pca PG7|_L6 =iy (CC)  SVB B SO CLK ao we
a182 FAN 1_TA PCS PHOL_E2 - SMC_PROCHOT oo RIC
ez [IED—SMC Em 2 Kﬁ - Hil PCs pHL|_E2 - SMC_THRMIRI P oo
e (T—SMC 2 - J13 IPC7 PH2 PH2 ac
sops SV X AXI S - MO _|PDO PH3|_A4 - ALS GAIN o e
5084 SMB Y AXI S - N9 _|pPD1 PHAL B3 ~  gm X NC
soms SV Z AXI S - K10 |PD2 PHS| CA gy 5 NC
a1cs MC_ANALOG | D - 18 |PD3
a5 SMC NB CORE | SENSE P4
o e — e =067 26/ 2003
a10s ALS LEFT - K9 |PD6 =118 M.B SYNC DATE=!
[ang - ac
105 (TMy—ALS RI GHT - L7 _|PD7 SIVC
Appl e I nc 051-7898 | D
SMC_PB3: P .
D— )
SMC_| G_THROTTLE_L for MG systens. C 0 0

O herwi se, TP/ NC okay (was | SENSE_CAL_EN)

E R4 2
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40A8 _SMC_FAN 1 CTL —_— NC SMC FAN 1 _CTL
e peeTaE
MC_FAN 2 CTL 3 NC SMC FAN 2 CTL 1 1
—ea reget 8060
4048, MC_FAN 3 CTL —_— NC SMC FAN 3 CTL g i;},{lsw g %“15\,\/
M " ST
SMC Reset "Button" / Brownout Detect P —— e o L I Al . SoF
= WKE_BASE-TRE Jo s
©ocs _ESTARLDO, EN — e esmmooen LSMC PROCHOT 3 3 L o o
ST
5802 4182 4005 _SMC_BC ACK —  =OHGR ACOK s0c5 CPU_PROCHOT BUF
e BAETRE = 6
SMC P24 — TP SMC P24
©5000 RS5000 o == AKEBASETRUE 060
0.1 —— T 1K 1008 _SMC_P26 — _SMC BVON MUX SEL P | . 53D0UV
10v 5% - -t = SOT- 563
h NGEEO3LN e =ttt owy R5Q62 o060 2e ]
3| = ke e 3. 3K
SMC_NB _CORE | SENSE — SMC MCP_CORE | SENSE CPU_PROCHOT L LAAA2 CPU PROCHOT L R 5
SVE AL BT L s|cD ouTls SV RESET Loy 068 200 wore = e 45077968 5208 1380 9o (BT ALYV DVB53DOWV
NCSTUFF e 4 NC 1 N2 a0s8_SMC_NB DDR | SENSE — SMC MCP DDR | SENSE 4505 178w SOT- 563 s
G\D = WAKE_BASE-TRE Fo5F 4
?5001 cs001 ¢ 3 a0m_ALS LEFT = _S\C CPU FsB | SENSE 4585 62‘ 059 1
— 0. 01UF —— | =
S LCPART=SME ST iow 10 —— 40c5_SMC_GPU_VSENSE — _SMC MCP VSENSE wa NBN15FEAPE )
VL o @032 = WAKE_ BASE-TRUE > | SoT563
603 202 _
: SSVBNLEFEAPE 1008 _SMC_EXCARD PVR EN = TP SNC EXCARD PUR EN t— - J_
e 4008 TE L — TP TE L g, =
= MAKE_BASE-TRUE 1
. 408 _SMC_PB3 =G SN PR3 L SMC_PROCHOT ¢y <o
4108 41C3 41C1 404 701 ZPP3V3 S5 SMC o ALS GAIN _ l\CiALsi GAI N e
us001 —— WAKE_BASE-TRUE
SN74LVCLGD2 = 008 _SMC_ANALOG | D — NC SMC ANALOG | D
41 SMC TPAD RST L 1 = MAKE_BASE=TRUE 73B3 13B7 9C6
aons _ALS RI GHT — NC ALS RIGHT
SMC_ONOFF_L —— MAKE_BASE=TRUE
483 412 4143 40Cs
5059
SSMBN15FEAPE
SoTs63
R5095
= 4085 (O} SME EXCARD L ‘WV’ ExcARD oC L am e
s
550
SMC AVREF Suppl y s - B
s e .1
oRITICAL
—svC s INT N
e o =
701_=PPVIN S5 SNVCVREF REF3333 PP3V3 S5 AVREF SMC 6c2 004 4108 4107 41C3 40D 701 _=PP3V3 S5 SMC
LN ouT| NN DTH0. 2
Va3
1 40es _SMC_PAD R5091
] e Ssgig o n o 5092 T
pu— W W
. MCP_SAFE_MODE SI GNAL TO SUPPORT ROM FAI LURE OVERRI DE
o=
\ 2 25 1 DAR 592534
B Soer L RADAR 5925345 4803 4107 4143 40C5 _SMC ONCEE L R5070 1K AAAS
o, T sMC LD R5071 100k, L new w2
v e 1 o aars aoe o W\ e
02 o8 R5011 4085 _SMC_PHR R5072 0 AAA-
MCP_SPKR IARA 2 SMC_MCP_SAFE MODE 4205 40Cs 4088 38A8 _SMC TX L R5073 10K AN S
A 40C2 4485 4405 44D6 4SAL 45A4 45B2 45B5 45C5 457 o NV T “oes 4263 400s 4088 38AB_SMC RX L R5074 S VIW  WELE a0
M N_LI NE_W DTH=0. 4 nm 5% o oW ry pres
M N_NECK_W DTH=0, 2 mm %/FIE\FN
vy e
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COMMENTS: 4205 4085 _SMC_TNVE R5077 10K I/\/\/\/;
PART NUMBER 5% 1/ 16W MF-LF 402
4205 4085 _SMC_TDO R5078 10K I,\/v\/;
35351381 35381912 ALL 1'SL60002- 33, | NTERSI L 4208 4085 _SMC TDL R5079 10K . /\/v\/] 5% 116w M- LF 402
4200 405 _SMC TCK R5080 1K AN e e
5802 4106 40cs_SMC_BC ACCK R5087 470k, s Tiew  weir a0z
4083 _SMC_GEX_OVERTENP_L R5050 10K Im; o LW MeLE a0z
W W
SMC BS ALRT L R5076 100Kk, :
a0cs "M
40A8 _SMC_FAN 1 TACH R5051 10K I,\/v\/;
40n8 _SMC_FAN 2 TACH R5052 10K ANNA e e
. - 40a3 _SMC_FAN 3 TACH R5053 0k, s Tiew | WF a0z
SySt em ( SI eep) LED O r Cu' t a0cs _SMC_GPU_| SENSE R5054 10K Im; 5% 16w - LE 40z
40Cs. MC NB M SC | SENSE R5055 10K I/\/v\/] 5% 1 ew - LE 40z
=PP5V YSLED W W
73 =PPSV_S3 SYSI : ; N N 4005 3585 3287 2007 _SMC ADAPTER EN R5085 10K AN
SMC Crystal Gircuit Debug Power "Button ipepmp—" 5086 ok e ew wr
M
1 1
RSOS:;% 5?030 C5010 4083 _SMC_EXCARD CP R5088 10K AN
; 1%2 = TspF W W
i i 40ca SMC_XTAL " 1]z M ONGEE L [T 005 12 w17 ascs oc5_PM SLP S5 L R5090 100k, B
402, 5402 l | o soc5 40 200 000 _PUSLP 54 L ) —  VVVTTTT T W
CRI TI CAL 5% NS
SYS LED ILIM sov L
Y5010 = e 0 PR RSB 1 o
: e 20. oomz (1 S LK_PART=PYR_BTN o s100 75_=PP3V3 SO SMC
5. 2- M 5011 iow
5O 2 ME-LF
2 15pF o0
SYSLEDL VDIV 25M2154NFV- YAE ? 7SI LK_PART=PWR_BTN
030 a0cs_SMC_EXTAL 1|2 | |
* MC_PAS R5089 10K 1 2
. b oSt NN w02
R5032 S L =
1. 47K =
L 37A8 402
1/ 16W
VE- CF
262
YOAN. VA SYNG DATE=05/ 257 20049

SSMEN15FEAPE
soT563

YS_LED

4085

i

e R 4E (2

iy =l
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s20 s 10_=PP3V3_S5_LPCPLUS

L PC+SPI

CRI TI CAL
HET0t
559 374

09- 0
M ST- SM

O 2ol

‘

Fusi ——

+ AR 4 12 X
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Connect or

70 =PP5V. LPCPL
1o ol2  lge LPC CLK33M LPCPLUS rmumi recs
76c3 40ca 1883 CHY. LPC AD<Q0> 310 o4 LPC AD<2> LB 1883 408 76c3
76ca 40 100 gy LPC_AD<1> 5| & od® LPC AD<3> G 168 400 762
7 8
0 O
7050 szcs gy SPL_ALT_MOS| - Il ETI SPI ROM USE_M.B oD e
7000 1205 SPL_ALT_M SO -0 02 lgm SPI_ALT CLK am e
7602 400 192 rEy—LPC_FRAME L 200l |ge | SPI_ALT CS L am s
socs 1007 PM_CLKRUN L 0 0° Lmp | LPC SERIRQ e )
a162 aoms G SMC_TMB 10 0% lge | LPC PWRDWN L am o w05
DEBUG RESET L ol ool [ [ SMCTD
Al ternate SPI ROM Support @ She 100 P T B o ol BV o e 2
w0 prmy—SMC TRST L -l 220 ol2t | g | SMC RESET L oo ocs 4100
1001 oo SMC_MDL o220 025 g | SMC NM oD e
1162 s0cs aoms swss [y SMC TX_L w200l g [ SMCRXL D s 40ms socs a1z
29| o130 - LPCPLUS GPI O oo e
PP3V3 S5 LPCPLUS E_ O
4206 42C8 7D1 = N\
sioo 4205 7o =PP3V3_S5_ROM LPCPLUS
E C51ul=4
R5190* 9
10K LPCPLUS | 2 51630573
H:@w 02
bk,
7050 422 20w [y SPL_CLK R 1. M| 5 = SPI_ALT_CLK O 200 7050
7600 4205 2000 [Ty SPL_MOSI R 2lv. Us110 ™4 SPI_ALT MOSI [T <2rs 7o
PI 3usTgF1,5)22LE
el 7 SPI_CLK _MJUX a0 5105
R5191* 5 jlosid
10k CcRITICAL P SPI_MOSI _MUX oo 2 51
,}/{:}EW 10 [sEL CE* 8
4022 oD
®
SEL HI GH OUTPUTS TO D (ON BOARD ROM) p
SEL LOW OQUTPUTS TO M ( FRANKCARD ROM L
sz0s s2cr 1o =PP3V3_S5_LPCPLUS LPCPLUS
1C5124
UF
LPCPLUS | S i
L 5 SPI_ALT_M SO am s 7o
R5140* L
100K 7680 s206 2000 oM} SPL_M SO 1 v+ [V Pul | -up on debug card
1,12332 7603 208 9l —CSO_R L 2lyv. Us120 ™4 SPI_ALT CS L oy «en
YFass Pl 3USB102ZLE
TFN o+l 7 SPI_M SO MJUX am e s
D L6
CRI TI CAL
200 S =SPI 1 R L E SPI %gg s:|1E_RU|\éLB 10 |sEL CE* SPI_M.B_CS L@s)cﬁ
GN\D
p R5144* =PP3V3 S5 ROM 73 a2c7 sics
20K
LPCPLUS_NOT 9 N{:
R5146 L abz,
1 0 2
1 5}/§\£/ PLACEMENT_NOTE=PLACE NEXT TO U1400
402

SPI

5105 42Cs (OXTY

MUX BYPASS

() 2083 4208 7643

51C3 425 (O]

5103 4285 [T SPI_M SO MJUX

LPCPLUS NOT
R5156
SPI_CLK MUX AN 2 SPI_CGK R
yTew  LPCPLUS NOT
Vios R5157"
SPI_MDSI_MUX AN 2 SPl_MosI R
LPCPLUS NOT  u%sw
R5158 Vaos"
iAPN 2 SPL_M SO

(] 2083 4207 7643

18w
202

{0 2083 4287 763

= CANCITANG SYNC_ DATE=057 097 2004
LPC+SPI Debug Connect or
d} Appl e I nc. 051- 7898 | D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
PR TR bR Y R b B EEE NG
OSESSOR AGREES TO THE FOLLOW NG
ITONAIN'I'AINTHSD(.XJJNENTINCO\FI[EI\KI 51 OF 109

Il NOT TO REPRODUCE OR COPY | T
NV A frars EbRRENT ' %W£E5> OF <TO

AL

| 5

4

2 |
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MCP79 SMBUS " 0"

7cs=PP3V3 SO _SMBUS MCP 0

CONNECTI ONS

Sm mn Oll

7cs=PP3V3 SO SMBUS SMC 0 SO

SMBus Connecti ons

Sm mn All

SMBus Connecti ons

NOTE: SMC RMI bus remai ns powered and may be active in S3 state

706 =PP3V3 S3 SMBUS SMC A S3

1 1 1 1 1 1
MCP79 R6200')  ['R5201 SO- DI WM " A SV e R6250']  |'R5251 MCP Tenp SV e R6270'|  ['R5271 TRACKPAD
U1400 % O 33100 U4900 1,'15‘;-/.\;% s EMC1403-5: US535 U4900 s 2 35800
( MASTER) et it (Wite: OxAO Read: OxAL) ( MASTER) et it (Wite: 0x98 Read: 0x99) ( MASTER) oF ity (Wite: 0x90 Read: 0x91)
402, , 402 402, , 402 402, , 402
2003 1286 SMBUS MCP 0 CLK —  =12C SODI MvA SCL 2005 10 SMB 0 SO _CLK roms— SMBUS SMC 0 SO SCL —  =12C MCPTHVBNS SCL 4083 a0msSMB A S3 CLK 7003 605 scs— SMBUS SMC A S3 SCL —  =l2C TPAD SCL P
76837 MAKE_BASE=TRUE — —— MAKE_BASE=TRUE — —— MAKE_BASE=TRUE —
2003 1280 SMBUS MCP_O_DATA —  =12C SODI MVA SDA 2005 s0csSMB O SO DATA romm— SMBUS SMC 0 SO SDA —  =12C MCPTHVENS SDA 4083 10msSVB A S3 DATA  7om oos scs— SMBUS SMC A S3 SDA —  =12C TPAD SDA P
76837 MAKE_BASE=TRUE — —— MAKE_BASE=TRUE — —— MAKE_BASE=TRUE —
) L 1 L ) L
SO DI WM " B" ALS
33200 J3401
(Wite: OxA2 Read: OxA3) (Wite: 0x52 Read: 0x53)
—  =12C SODIMVB SCL 2745 — =I2C ALS sCL 2086
—  =12C SODI MVB SDA 2745 — =12C ALS SDA 208
L L
n n H mn n .
SMC "Battery A" SMBus Connecti ons SMC "B" SMBus Connecti ons
m=PP3V42 G3H SMBUS SMC BSA 7cs=PP3V3 SO _SMBUS SMC B SO
1 1 1 1
Ve R5280') |'R5281 BATTERY & BIL Ve R5260'] |'R5261 CPU Tenp
U4900 1;12‘%% ?‘f"’lsw J6950 & J6955 U4900 1,'123.\;% 1‘;"’1sw EMC1403-5: U5515
n n ( MASTER) M- LF M- LF (See Tabl e) ( MASTER) M- LF M- LF (Wite: 0x98 Read: 0x99)
MCP79 SMBUS " 1" CONNECTI ONS
1085 SMB_BSA CLK o0 ear— SMBUS SNC BSA SCL —  =SMBUS BATT SCL sore s8C3 10msSMB B SO _CLK rom— SMBUS SMC B SO SCL —  =12C CPUTHVBNS SCL 4608
—— WAKE_BASE=TRUE — —— MAKE_BASE=TRUE —
1085 SMB_BSA DATA roms ear— _SMBUS SMC BSA SDA —  =SMBUS BATT SDA sore s8C3 10:sSVB B SO_DATA romm— SMBUS SMC B SO SDA —  =12C CPUTHVENS SDA 4608
7cs =PP3V. 1 = MAKE_BASE=TRUE — == WAKE_BASE-TRUE —
J L J L
MCP79 R5230'| [*Rs5231 M key
U1400 2 (gt/(u% 2, 0K Us860 Ba} ;Lszrs%/A @Uzjgoger
(MASTER?) %/Fjgf' i/gif‘é" (VWRITE: 0X72 READ: 0X73) Battery (Wite: 0x12 Read: 0x13)
2 2
SMBUS MCP 1 CLK — =12C MKEY SCL - : :
s = ey (e 2 e oD — sesomm
7683 20c3SMBUS NMCP 1 DATA —  =12C M KEY_SDA . ery e ( e: ad: )
VAKE_BASE=TRUE — Battery Tenp - (Wite: Ox90 Read: 0x91) L — =SMBUSCHGRSDA s
1 L
L

w9701
(WRITE: ?? READ. 0X??)

‘ LED BACKLI GHT

=12C BKL 1 SCL 7187

— =I2CBKL 1 SDA 7187

SMC " Managenent ™

706=PP3V3 S3 SMBUS SMC MGMI

SMBus Connecti ons

The bus formerly known as "Battery B"

= NAKE_BASE=TRUE

R5290'| |'R5291
SMC 290')  |'Rs2: Vref DACs
u4900 5%% 5% U2900
1/ 16W 1/ 16W
( MASTER) M- LF M- LF (Wite: 0x98 Read: 0x99)
402 , , 402
aocs SMB_MGMIT_ CLK 7908 — SMBUS SMC MGMT_SCL ] =1 2C VREFDACS SCL 25C7
= MAKE_BASE=TRUE —
40cs SMB_MGMI'_DATA 7908 — SMBUS SMC _MGMT_SDA — =1 2C VREFDACS SDA 25C7
L

Mar gi n Contr ol
u2901
(Wite: 0x30 Read: 0x31)

=12C PCA9557D SCL 258

=12C PCA9557D SDA 258

IE;:; TTITLE —
SMBUS CONNECTI ONS

SYNG DATE=047 217 20049

K24

(j Appl e I nc.
)

051-7898 | D
C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PRGPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
Il NOT TO REPRCDUCE OR COPY I T
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CPU Vol t age Sense / Filter

7o7_=PPVCORE SO CPU VSENSE ::“53909 35230}(9
S 2 CPUVSENSE IN IA 2 VSENSE.
PLACEMENT_NOTE=PI| ace near U000 center S

M LF + C5309
402 —— 0. 22UF

—— 20%

5.3V

2 xsr

GND_SMC_AVSS

Pl ace RC close to SMC

MCP Vol tage Sense / Filter

7c5_=PPVCORE SO MCP VSENSE ::“53959 35235}(9
1 2 MCPVSENSE I N iA 2 VSENSE
PLACEMENT_NOTE=PI| ace near U400 center S
ME LF + C5359
402 —— 0. 22UF
—— 20%
-
202
GND_SMC_AVSS

Pl ace RC close to SMC

PBUS VOLTAGE SENSE ENABLE & FILTER

~

Q6315
NTUD3127CXXG
SOT- 963
N- CHANNEL

6

PBUSVSENS EN L

s6c1 [T =PBUSVSENS EN

Enabl es PBUS VSense

e
i

\Qj?

di vider when high.

|||—

El

R5316"
100K

1%
1/ 16w

402 ,

a0cs

40C2 41B6 44B5 44C6 45AL 45A4 45B2 45B5 45C5 4507

4104

40C2 41B6 44B5 4406 45AL 45A4 45B2 45B5 45C5 4507

PPBUS G3HRS5 VSENSE

[’

7c_=PPBUS G3HRS5

G'_S

R5315"
100K

1%
1/ 16w

402 5

USVSENS EN L DI V.

P- CHANNEL

™M N_LINE_W DTH=0. 20 nm
M N_NECK_W DTH=0. 20 nm
VOLTAGE=18. 5V

a02 , RTHEVENI N = 4573 OHVS

40C2 41B6 44C5 44D6 45A1 45A4 45B2 45B5 45C5 4507

Pl ace RC close to SMC

WYUW\U
T

SYNG DATE=02/ 047 20049 A

VOLTAGE SENSI NG

(j Appl e I nc.
)

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEFORMATI ON_CONTAI NED HEREIN | S THE
PRGPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
Il NOT TO REPRCDUCE OR COPY I T

051-7898 | D
C.0.0

er—
53 CF 109

0T e CUBHENT  DEY B EET> OF <TOJAL
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CPU VCore Load Side Current Sense / Filter

Place RC close to SMC

o o=

R5471
6. 19K
627 [Ty LIPS Lho . .
wie  R5480"
17. AK
160
VeLE

402 ,

DC- I N (AMON) CURRENT SENSE

R5481
fan CHGR AMON 1)‘v§}€z SMC_DCI N | SENSE oD wocs
P

e 1 C5487

0z —/— 0. 22UF
— T’
2 SR
pras

D AV

40C2 41B6 44B5 4405 44D6 45AL 45A4 45B5 45CS 45D7

40C2 41B6 4485 44C6 44D6 45A4 45B2 45B5 45C5 4507

SYNC DATE=12/ 17/ 200:

WYUW\U
T

Current Sensin

(j Appl e I nc.
)

051-7898 | D
C.0.0

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRIETARY PRCPERTY. OF APPLE COMPUT ER INC
OSESSOR AGREES TO THE FOLLOW NG

| TONAIN'I'AINTHSD(XJJNENTINCO\FI[EI\KI

NOTI CE OF PROPRI ETARY PROPERTY:

Il NOT TO REPRODUCE OR COPY | T
NV A frars EbRRENT ' %W£E5> OF <TO

er—
54 CF 109

ALl

5 |

MCP VCore Current Sense Filter
R5416
5305 _MOPOORESO | MON| LA SMC_MCP_CORE | SENSE oD o
13
ot 1 C5472
0z —— 0. 22UF
— 205
B
2 xsr
D 102
L_GND SMC AVSS ~ 4oc2 4186 4485 44C5 4406 45AL 45A4 4SE2 4585 45CS
Place RC close to SMC
MCP MEM VDD Current Sense
765_=PP3V3 SO MCPDDRI SNS
P1V5 SO KELVI N
oo (T
P1V5_S0_SENSE
> ANt C5400
1 + SC70-5 ot UF
0RS410 4 v,
C5434 402 .
fiow 0. 1UF 3 MCP MEM VDD Current Sense Filter
2
2402 _— =
10% Gain: 50x
P1V5_SO_SENSE _E ¢ 16V R5417
X5R A1 4. 53K
%A%Ol 402 — 1 2 SMC_MCP_DDR | SENSE ooy @104
2 154MFV- YAE 19
RIS Tk ENSE_B ngll P1 ENSE et + G5435
Z& . V5 SO SENSE | LA V5_SO_SENSE_AVP s o 220r
5% —
C - oy L
02 P1V5_SO_SENSE _C
G\D _SMC_AVSS 40C2 4186 4485 4405 44D A4SAL 4SA4 45B2 45BS 4507
R5412 Place RC close to SMC
§ 118
1%
1/16wW
VF- LF
2402
CPU 1. 05V AND CPU VCORE HI GH SI DE CURRENT SENSE
7cs_=PP3V3 SO CPUVTTL SNS
R5492 1.C5417
0.01 0. 1uF
0. 5% T & o
CRITICAL 2
=pp E_VTT | RIAAAN 2 =pp VIT | &= ’
a = = e
s 2 us402 R5418
I NA213 4. 53K
socs| SNS CPWTT N 5\in Scro our |6 CPUVTT | QUT 1 2 SMC CPU FSB | SENSE gy, 410t
13
soos ] SNS_CPWITT P afine REF| L s 1 5436
402 —— 0.22UF
G\D 5 v
Sor
N 02
L_GND SMC AVSS ~ socz 4186 4485 4405 4406 45AL 45A4 4582 45C5 4507
Pl ace RC cl ose to SMC
BMON CURRENT SENSE
PLACE U5413, R5423, R5431, C5459 NEAR SMC (W900)
70_=PP3V42 G3H BMONJ| SNS
BVON_ENG
1 C5459
Us5413 0. 1uF
. (;’VE‘EENG NC7SB3157P6XG 2 %83
e BVON | NA QUT 1|B1 S0 SEL|6  SMC BYON MUX SEL QR 10 5
T, i o) L
CeRv - =
REGULATOR S| DE 402 BVOX* ENG 2| aw ved 8
e R0l
o5 5o CHOR CSO R P slin  SC76 - aur |6 socs [T CHER BVON o ek en BVON AMUX_OUT 4‘1‘:3'( SMC BATT ISENSE gy aocs
VER 1
s0ca 5962 [Ty CHOR CSO R N aline REF| L BMON_PROD 1B ENG s 1 C5490
R5431 100K 0z ——o0.220F
LOAD SI DE Qo 0 § 1o — 20
VAVAYA Faid 2 xR
b 1/51u/6°w 2402 o
NOTE: MONI TORI NG CURRENT FROM MELLF L__GND_SMC AVSS 49c; 4186 4485 4406 4406 45AL 4582 4585 45C
BATTERY TO Pigés?-g;%%; DI SCHARGE) PLACE R5491 AND C5390 CLOSE TO SMC
! 13 has gain of 50V/V For engineering, stuff U5313 and unstuff R5330
PLACE L5403 AND C5418 NEAR R7008 For production, stuff R5330 and unstuff U5313

2 |
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CPU T-D ode Thermal Sensor

I NTERNAL DI ODE | N U5515 DETECTS CPU PROXIM TY TEMPERATURE

7cs_=PP3V3 SO CPUTHVBNS R545715
I_l/\/\/\lz PP3V3 SO _CPUTHVBNS R )
™ N_LLNE W DTHE0. 25 mm
5% M N-NEGW BTH-0. 25 mm
1/ 16W VOLTAGE=3. 3V 1 1
Mhos" 1 1 C5515 R5516 R5517
i By 10K 10K
p—r 1% 5%
son0 s Ery—COPU THERMD P ELENCE_E}J_Ss ;187 a8 Hiow
SI GNAL_MODOL=EMPTY DEN 402 4025 2402
C5521 1 2] pp1 THERM / ADDR| 7 CPUTHVBNS THERM L
DETECT CPU DI E TEMPERATURE 0.0022uF —— ORI TI CAL
E 3{one ALERT* | 8 CPUTHVENS ALERT L
cERM 2
402 4 VDATA| O =1 2C CPUTHVENS SDA o
2000 s0s gy CPU THERVD N DP2/ D\3 SMVDAT, .
S | D\e/ DP3 svoLk |10 | =12C CPUTHVBNS scL D wo
G\D  THRM_PAD
6 11
0l HVENS D2 P
3 - =
S LB ETY PLACEMENT NOTE: PLACE US515 NEAR CPU
501 1 C5520
DETECT FI N- STACK TEMPERATURE BCS 4%,\00(}4 0. 0022uF ——
SOr732-3 ) QSEUR;\/A 2

8003 CPUTHVENS D2 N

MCP T-D ode Thernmal Sensor

I NTERNAL DI ODE | N U5535 DETECTS MCP PROXIM TY TEMPERATURE

705_=PP: THI R545735
2 PP3V3 SO MCPTHVBNS R .
™M N LT NE W OTH=0. 25 m

5% M N_NECK_W DTH=0. 25 mm
T 1 R5536'| |'R5537
02 1 C5535
25 i 10K 10K
MOP_THVDI CDE P U5535 T, ?g‘vlup 16w AT
o000 2002 BTy ENDIATE 2 WY 9l

Sl GNAL_MODOL=EMPTY DFN

C5522 1 I—2 DP1 THERM / Al 7 MCPTHVENS THERM L
DETECT MCP DI E TEMPERATURE 0. 0022uF ——
ol NPERATLR sV S S|DNL CRITI CAL ALERT* |5 8 MCPTHVENS ALERT L
CERM
o 4 9 =1 2C_NCPTH
s00a 2002 gy MCP_ THVDI CDE N DP2/ DN3 SMDAT, 12C HIVENS_SDA D
5 | one/ DP3 smoLk |10 =1 2C MCPTHVBNS SCL D o
GND THRM_PAD
oRITICAL el_ﬂ
35590
78171- 0002 I\ m
R TUFF o 67 MOCPTHMENS D2 P

3
O SI GNAL_MODOL=ENPTY =

1 DETECT HEAT- PI PE TEMPERATURE C5540 * PLACEMENT NOTE: PLACE US5535 NEAR MCP
e 0. 0022uF ——
2 10% =71
o NOSTUFRY, 2
02
O 4 soos 6c7|__MCPTHVBNS D2 N

REPLACED 51850521 W TH 518S0519

I;; ?l RS T B YORVD
T

SYNG DATE=03/ 207 20049
———

Ther mal

Sensor s

(j Appl e I nc.
)

REI N |
E COVP!

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NFORMATI ON_CONTAI NED_HET
PROPRI ETARY PROPERTY_OF “APPL|
THE POSESSOR AGREES TO THE FOLLOW

I TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE CR CCOPY IT

111 NOT TO REVEAL I
ok mans EamitRENT ' 'DEST B

S THE
UTER | NC.
NG

051-7898 | D
C.0.0

55 CF 109

7 | 6 | 5 | 4 | 3
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Di
==PP5V_S0_FAN_RT
= =PP3V. FAN RT
CRIéI’I CAL
R56601 761729804 C
47 < N(:iRCT)-SM
R5665 RS 2
47K, 4,5V DC
o FAN O TACH 1 =FAN_RT_TACH 2[5 | TACH
@_E}y i[° | MOTCR CONTROL
70 GN\D
NC_GO
R5661:.
100K % %66 51850521
WL = MBKI5FV |
4 E\l} 2 A :l_ SOD- VESM HF = -
o] T8 FAN_RT_PWI
o SMC_FAN O_CTLY [,
B
Enitom Sz ea ez e A
Fan
d} Appl e | nc 051- 7898 | D
° C.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREIN | S THE
PRI 8 2L ER 1he
ITONAINTAINTHSD(IJJNENTINCO\FIIII\GE 56 OF 109
Il NOT TO REPRCDUCE OR COPY I T
AL ars e GAMRRENT %WSFIEED OF <TOJAL
I I 3 2 I
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B

TRACKPAD PI CK BUTTONS

SPI HOST TO Zz2 KEYBOARD SCANNER
PP3V3 S3 PSOC  4gss 4ses
001 scs_PLOKB L
4srs_BUTTON DI SABLE
4003 6cs_Z2_HOST | NTN B
4000 VB _LEFT SHI FT_KEY T W O
asse W6 LEFT_OPTI ON KEY
mmvmwalommhwmvm
HE R EEEEEEEE RN
BrA®BEONCINS O
NINI I 11 I>> I 11 ININI
s0m WS _CONTROL KEY P2_3 SREERR fERERY P2_2[42 W6 KBDI7 oms soce
asc1 6cs_Z2_KEY ACT L qp2_1 pP2_0[4 KBD16Nsscs
NC__ 3P4 7 CRI TI CAL P4 6[40 WS KBDI5 C s
TP P4 5 4P4_5 Us5701 P4_4[3% WS KBDL4 s asce
1903 6cs_Z2_DEBUG3 9P4_3 CcY8C24794 P4_2|38 W6 KBDI3 ess asme
s0c1 6cs_Z2_RESET 9pP4_1 MF P4_0137 KBD12 685 aspe
asct ocs_PSOC_M SO 1P3_7 (SYM VERZ) P3_6368 KBDL1  oes a0z
4901 6cs_PSOC F CS L 9P3_5 APN 33752983 P3_4[35 W5 KBD10 s 802
asc1 scs_PSOC MOSI IP3_3 MT P3_2[%% W5 KBDO s 4sce
s9c1 cs_PSOC_SCLK 19p3”1 P3_0[33 W5 KBDB  ces seme
s0c2 scs_Z2_M SO ups5_7 P5_6132 KBD7 _ ces ssce
o 60522 CS L 12p5 5 P5_ 4|31 W6 KBDL _ ces asce
4963 6c5_Z2_NOSI 13pP5_3 P5_2|%0 W5 KBD2 s asme
a0cs scs_Z2_SCLK M4p5 1 "lmlmlﬂ% 8 '\|O|O|N|v|m| P5_0[22 W5 KBDB s 4802
THRML
A N
TrrarfanSERRERE PAD[5”
R R R RN A N
HEBEEEHENNENEEHEEE
TP_PSOC SCL = WS KBDA4 g5 4pco
L WE KBDS ees asme
WS KBD6 65 asoe
IP_PSOC SDA |
re DA TP | SSP_SDATA P1 0
| SSP SDATA/ | 2C SDA
TP_PSCC P1 3
22 CLKIN ecs ascs
P P77
TP I SSP_SCLK PL 1
I SSP SCLK/ | 2C SCL
DI FFERENTI AL_PAI REUSB2_TPAD
701
7683 1900 USB TPAD P rem 1 ,\/2\‘}\/2 use TPAD R P
50 PP3V3 S3 PSOC  ssns asor
116w
NE-LF
w0z
TO M.B CONNECTOR
R5702
24
7683 1900, USB TPAD N 7om3 1 2 _uss TPADR N
gV
1716w
NE-LF
s08
D1 FFERENTI AL_PAI REUSB2_TPAD
U5701 CHI P DECOUPLI NG
PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
CLOSE TO U5701 VDD PIN 22 CLOSE TO U5701 VDD PIN 49
R5704
, 15 , =PP3V3_S3_TPAD
5%
176w
NE-LF
1 C5704 1 C5705 1 C5706 "0z
100PF ——o0.10F a4 70F
5% — 10% —— 26%
Y L eV o v
ce 7R CERM XoR
65 02 503

fus

WWW.

i

IC PI'N NAVE CURRENT R_SNS V_SNS POVER
TMP102 V+ 10UA 2.55 KOHM 0.0255 Vv 0. 255E-6 W
avs Loo wo | somm mx 10 am 0.6 v wE3 W
vour | somm wx 0.2 am 0.7282 W
PsSOC VoD 8MA (TYP) 1.5 CGHV 0.012 Vv 96E-6 W
14MA (MAX) 0.021 VvV 294E-6 W
18V BOOSTER VIN 4MA (MAX) 4.7 oM 0.0188 Vv 75.2E-6 W
C5725
o 10
=PP3V42_G3H_TPAD 2 |
socs asca aass 701 |
CRI Tl CAL fgzﬁ
— 5 TC7SZOBAFEAPE =
aac2 ases asns 7ca_=PP3V3_S3_TPAD 2 s o
4 WS_LEFT_SHI FT_KEY
us725 4808
482 4883 6as_WB_LEFT_SHI FT_KBD 1, /
3
C5726
o 10F
=PP3V42_G3H_TPAD 2|
1805 4ac3 ance ases 701 _G3H. |
5 BB fov
1802 4acs aass anns 7co_=PP3V3_S3_TPAD 2 s o=
4 W5_LEFT_OPTI ON_KEY
us726 — = = 4808
48c2 asma oas VB_LEFT_OPTI ON_KBD 1 /
3
C5727

48Cs 48C3 48C2 4885 7D1

=PP3V42_G3H_TPAD

=PP3V3_S3_TPAD

48D2 48CS 48B5 48A6 7C3

WS_CONTROL_KBD

48c2 4883 6

CRI TI CAL
5 TC7SZOBAFEAPE
2~ sorses.
4
727

us

TPAD BUTTONS

4808 BUTTON_DI SABLE

7C3 4885 48C5 48D2

1 /
B
3

DI SABLE

®701
SSMBKISFV  pla
soo vesw e |
KhH
—
5 THE TPAD BUTTONS W LL BE DI SABLE
6™ sz WHEN THE LI D |'S CLOSED
svC LD LID GPEN => SMC_LID LC ~ 3. 42V
sct a1c2 aoss|

LID CLOSE => SMC_LID_LC < 0. 50V

q

EHR4ENS

d

zbwx. com

KEYBOARD CONNECTCR

oRITICAL
J5713
APN 51850637

NCx—=(O

> PPeV3_S3_TPAD °
o}
J__Ascs e _W6 KBD1 o
T ascs o V5_KBD2 5
4805 655 _WB_KBD3 °
a8cs sef _WB_KBD4 5
ss00 op _MIE_KBD5 o
4805 655_W\B_KBDG °
4805 ses_WB_KBD7 °
4805 ses_WB_KBDB °
4805 ses_WB_KBDO o
485 665 _WB_KBD10 °
R5714 4805 6es_WB_KBD11 °
wosVB KBDIS C 1 AN 4000 oos VB KBD12 o
19 4805 ops_WB_KBD13 o
et 4805 sms_WB_KBD14 °
et

40z eesW5_KBD15_CAP 5
ces VW5 KBD16 NUM °
4806 685 _WB_KBD17 o
R5715 4807 665 _WB_KBD18 °

10K 4807 6e5_VS_KBD19
oM KEDLEN * 4807 685 _WB_KBD20 g
:,’::E‘é’ 4807 sss_W\B_KBD21 5
02 R5710 4807 a5 _WB_KBD22 °
4807 6a5_WB_KBD23 °
aac7 a1z a0 a0 o SMC ONCEF L ) Lo Y 3
5%, aacs asca asms 7o SPP3VA2 G3H TPAD o
VELF  ages asms easWB_LEFT_SHI FT_KBD o
1 C5710 “® ees aama oxsWS_LEFT_OPTI ON KBD o
JonF ases ases 6asW5_CONTROL_KBD o
2 °

PLACENENT_NPTE-NEAR 15713 NCx:

F-RT-SM
FF14- 30A- R11B- B- 3H

SMC_MANUAL_RESET LOG C

ascs asc2 asss 7o _=PP3V42 G3H TPAD

APN 31150406

CRI TI CAL
SN74LVC1GLO
482 4885 oas WS _LEFT SHI FT_KBD 1 4L
482 ases 6as_WS_LEFT_OPTI ON _KBD w703 Yo
agc2 ages eas _V\B_CONTRQY KBD SMC_TPAD _RST_L
2
1
R5769 1R5770 ‘R5771
33K 33K 33K
16w 16w o
402 ME-LF M LE
2 , 402 oz
Alternate Parts
PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES COMMENTS:
PART NUMBER
31150406 31150447 ALL NXP PART AS ALTERNATE

PLACE THESE COMPONENTS CLOSE TO J5800
THI S ASSUMES THERE'S A PP3V42_G3H PULL UP ON M.B

YUAN. VA
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BOOSTER +18. 5VDC FOR SENSCRS

BOOSTER DESI GN CONSI DERATI ON:
- PONER CONSUMPTI ON
- DROOP LI NE REGULATI ON

To detect Keyboard backlight, SMC will
tristate SMC_SYS_KBDLED:
LOW = keyboard backl i ght present

H GH= keyboard backlight not present

BOM COPTI ON:  KBDLED_YES
TURNED ON FOR BEST MLB CONFI G

R5853 ALWAYS PRESENT

PLACEMENT_|

PTE=NEAR J5800

RI PPLE TO MEET ERS

2

g 3 | NPUT _SW.
.

8 .Sz83y 0. som

& SsY 0. 20MM

§-M N LI NE W DTH=O. 50M PP5V.

M N_NEGK_W DTH=0. 20MM

1 c5816 1 cs817
——0.1UF —— 2.2UF

— 0% —

2 ok cemm 2 o

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2M5
APN 15250504 - R5812, R5813, C5818 MODI FI ED
R AL CRI TI CAL
L5801
3.3UH 870MA Egg}ng
BOOSE SW PP18V5_S3_SW
VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM M N_NECK_W DTH=0. Bow
M N_NEGK_W DTH-0. 2004 BO520WBXG
SW TCH_NCDE=TRUE APN 371S0313
R5812
' C5818
TER iM
—— 39PF Top
& ey
APN 35351401 L 2402
VIN
Us805 4 BOOST FB
TPS61045 2 v
N oo
3 |po CTRL LS Z2 BOOST EN 6cs ascs 603-1
CRI Tl CAL s 'R5813
[a) 71. 5K
—_ i
PAD_d 'R5811 s
< g 100K 2
e
oW
Ve LF
5 402

7

4907 7C3.

3Vv3 LDO FOR | PD

R51873
=PP5V_S3_TPAD i [¢] K PP5V S3 VR
1%
1/16W
M- LF
402
CRI TI CAL
«| APN 353s1364
DD
1 C5853 VR5802
— 2. 2UF ME2430RRE
—— 1ok W
2 6 L—i]ce vou
603 GND

KEYBOARD BACKLI GHT DRI VNG AND

. =PP3V3_S0_TPAD

8
g

a9n4 6)

I

a9 scs scsPP3V3_S3_LDO

11—

KB_BL
706 _=PP5V_S0_KBDLED

L585

DETECTI ON

CRI Tl CAL

0

10UH- 0. 58A- 0. 350HM

LYY

SMC_KDBLED_PRESENT_L

806
o, PP18V5_S3
VvV =

6C3 6C5 49CL

F MR 4E(1Z WX

| PD FLEX

CONNECTOR

APN 51650689

oRITICAL
J5800
55560- 0228
o som T o
2 o0 1
a0 65.22_CS L o ol2 72 KEY ACT L o ocs
4808 6cs. Z2_DEBUG3 s[5 ols Z2_RESET _ o0 008
480 6cs.Z2_MOSI 8l 5 ol PSOC F CS L ecs s
008 6. 22_M SO 1] 5ol PICKB L gcs apos
4808 6c5.Z2_SCLK 12| 5ol PSOC M SO (o 4o
100 ocs.Z2_BOOST EN 1l 5 ofts PSOC MBI o5 ascs
aso8 6cs 22 _HOST | NTN 16| 5 o 15 PSOC SCLK 45 ascs
netel o olar =12C TPAD SDA  4;
006 ocs.Z2_CLKI N 20 o o] e =12C TPAD SCL .00
984 6cs sa PP3V3 S3 LDO 0 s 22] S of2 o0 sow PP18V5 S3 o ocs 4oms
(T 0. 200

APN 518S0691
J5815 pin 1 is grounded
KB _BL
CRI TT CAL on keyboard backlight flex
J5815
FF18- 4A- R11AD- B- 3H
F-RT- SM

I —
= l—“

0
Lo
Lo

0

R5853" KBDLED SW
479K KB_BL 1098AS-SM M N REGCW D0, 25 14
1/ 16W C5850 1 . SW TOH_NGDE=T]
M LE
402, iluﬁn p— N 4946 6/
iov
X5R 2 3
202°1
m_j_M: YS KBDLED 6 |CTRL LEDLS o 6A5 KBDLED ANCDE.
KB_BL ML NE_W DTH-0. 25 W1
M NCNEGK W DTH-0. 25
CRI TI CAL . InecC
‘B BL NO STUFF U5850 RE8ES
1 LT3491 0
R5854" R5852 4, o
4. 7K 10K MELF
5% 5% L 02
1/ 16W ;‘L/Flf\év
s, 402, [ KBDLED CAP
M N_LINE W DTH-0. 25 W1
THRM M NG W DTH-0. 25 4 KB_BL
G\D__ PAD 1 c5855
B = 10F
10%
2 n
503
SMC_KDBLED_PRESENT_L

KBD BACKLI GHT CONNECTOR

|||—-

=YUAN. VA
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SL2008
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R5921 PULLS

Anal og SMS

UP SM5_PWRDN TO TURN OFF SMs WHEN PIN IS NOT BEI NG DRI VEN BY SMC

a0c8 m_SNB ONCFFE L

7c_=PP3V3 S3 SMB
1.C5922 1 C5926
S 0. 1UF OUF . . _
R5921" v 30 Desired orientation when
10K VDD 2 xsr 2 xsR
]/123/3% Us5920 402 603 pl aced on board top-side:
MELE AP344ALH = =
402 LGA
1 IFs VouTx| 12 SMS X AXI S ons
— SVB_PVWRDN 5 [P0 CRITICAL
— = 1
VAKE_BASE=TRUE SV SELFTEST 2 |st Vouryl 10 _SMB Y AXIS oD o +Y
8
15 |res vourzf 8 SMS Z AXIS oo <0 X Front of system
z
NC _4 Jres *z (up) o ¢
1
R5922 ¢ 3 Inc N1l NC
10K
g 5% cw NC _6 INC NGL13 NC
Ve LF NC _9 INc NGL16 NC 15923 1.C5924 15925
250 ao - 30%“‘“: - 30%“‘“: - 30%“‘“: Gircle indicates pin 1 location when placed
™ 2 & 2 & 2 & in correct orientation
402 402 402

SYNG DATE=00] 267 2009

I;:?lu IUIKLE B YOO
SV5

(j Appl e I nc.
)
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_{Jlll

-
a2c7 azs 7 =PP3V3_S5_ROM
NO_STUFF] AR
R6190) R6100!] ['R6101 8100 : o ORI TICAL C
NQEW% %/{:_13%2 %“ww Ci\g‘?—— U6100
R6150 %2 LAt 02 32081 T R6152
soP
iacs a0y SPI_CLK MUX__ 1 0 . . SPI_ClK o sk Si/sicols  geSPL_NOSI 1A90 2 SPI_MOSI MUX am o s
PLACEMENT_NOTE=PLACE CLOSE TO U6100 /5/8 MX25L3205DMRI - 12G R6105 1/51"/gw PLACEMENT_NOTE=PLACE CLOSE TO U6100
wo p—SPL_MB CS L Yhor' oo MT 2 SPL MSOR 1 2 %0 5P M so Mx
SPI WP L 3w/ ace S sl a1 76A3 N [OOD 4200 4285
SPI_HOLD L JHoLD* NO STUFF 416W PLACEMENT_NOTE=PLACE CLOSE TO US100
R6191 et
an 10K
¥ AT
CLF
24 2 _—
_______________________ \
! MCP79 SPI Frequency Sel ect |
I
| Frequency SPI_NOSI SPI_CLK : B
I
| 31 Mz 0 0 I
I
: 42 Mz 0 1 |
I 25 MHz 1 0 :
I
| 1 Mz 1 1 !
I

25MHz is selected with R5190 and R5191
Any of the 4 frequencies can be sel ected
with R6190, R6191, R5190 and R5191

W SYNG DATE=057 027 20049 A
SPI ROM

d} Appl e I nc. 051- 7898 | D
° C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
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AUD

O CODEC
APPLE P/'N 35352355

U6201 CONSUMES 33MA MAX. FROM 1.8V RAIL

ﬁ*&ﬂ

www. qdzbwx. com

=PP5V_S3_AUDI O 7c5 5208 saps sess

GND AUDI O CODEC s2n5 5267 5366 s6a7 5748 5784 5788 573 578 5701

FR SPKR AMP. SI G SCURCE

LFT. SPKR AMP. SI G SOURCE

RT. SPKR AMP. SI G SOURCE

EXT M C CODEC | NPUT

Bl M C CODEC | NPUT

. =PP1V8 SO _AUDI O 1 2 _ . PP1Vv8_S0_AUDI O DI G
E WEBIES: 1 o402 =PP3V3 SO AUDI O
NZNECK™ DTth. 18W C6210Ji Ji C6211 7C5 52AB 5608 57B8 5703
£210.%7UF ?0%1UF _ PP4V5_AUDI O _ANAL OG (I 62 5245 5207
o1 2 2 18%
2 402
I 6219+
= TogE—= 06218 .[rcB21
G\D_AUDI O HP_AMP o piBY 2 0. 192"’:’“ - Io0F
s602 547 54Ca 5202 5245 RTica LY < o] w» 87 28
s2cz 285 ocz [y PPAVE_AUDI O ANALOG %SUZFZ 1_E imlzo%g mD VAN _ vZ HPNVA %8 T8 payy GND _AUDI O HP_AVP o2 szor sace sacr seoe
s Z0% 20% BILAS DAC| 29 |vBIAS DAC B
R6210 xR 2 ;|_ R HPOUT_L| 38 M N _LINE W DTH=0. 30MM M N_NECK_W DTH=0. 20MM AUD_HP_PORT_L sac7
2. 67K Goflﬁ AL 03t CSA206 EP 44 (VHP_FLLT+ HPOUT_R_40 MN_IINE W DTH=0 30MM M N _NEGK_W DTH=0 20NM AUD HP_PORT R san7
g Hew x CS4206_EN a1 e rir- UB201 = — = — oD
L 462" ZOQS:ACNZC HPREF|_39 MN_IINE W DTH=0. 30MM M N _NEQK_W DTH=0 20NM AUD_HP_PORT_REF (r soc
GPIO0 = ANALOG SW CONTROL  sov g ﬁﬂg g: 8 2 2 _[GPI CO/ DM C_SDAL LI NEQUT L1+ 35 E; ﬁgg t% Z t %
_ s405 12 GPI 01/ S LI NEQUT_L1-| 34
GPIOL = HP AMP CONTROL TP_AUD GPIO 2 14 1SR o raas AD LOL P R o
GPI 8 = SPKR AMP SHDN CONTROL sscr ooy AUD GPI O 3 15 GPch LI NEQUT_R1-|_3 AUDAILgl Ll\ézRP - oo Sad
™ AUD_SENSE A 13 [SENSE_A LI NEQUT_L2+ 31 oo sser
i CS4206_FLYP LI NEQUT_L2-| 30 ﬁgg tg s ; @y s
oY L Neour_o. a2 AUD L2 N R E@ o
FLYC -
FLYN
CRITICAL o ad 16 AUD_CODEC MCBIASmV.ma
VL_HD
vooM_28 CS4206_ Ve
VL_IF
LINEI N_L+_21 AUD LI P L 533
700 2o gy HDA _BI T_CLK 6 |mi ok e o[22 AUD_LI_REF e sses
7683 2002 [T HDA_SYNC | LI NEI N_R+_23 AUD LI _P R am =
R6211 10 _IsYnC
39 AUD MC INP L
HDA SDI NO 1 2 AUD SDI _R 8 Ispl M CIN_L+_18 am s
7683 2007 (O} /\/5\4\/ 5 lsoo M QN L-| 17 AUD M C I NN L~ s7cs
LA | 11 |reser M CI N_R+_19 AUD M C I NP_R & sros
7o3 2002 [Ty HDA_SDOUT | MCIN_R| 20 AUD M C | NN R@"’E“
HDA RST_L
7683 2002 %
TP_AUD SPDIF I N 47_lsPDiF_IN ©S420 ADC
R6212 AUD_SPDIF_OUT_CHI P 48 |sPDi F_ouT VREF+_ADG—2 §_VREE NC
AUD_SPDI F_QUT 39 al 4 TP_AUD DM C OLK NC
5608 (OO} ’\N\/ DM C_S¢
llslu/GOW
Vios" DGND THRM PAD_AGND
3 g
L cozgal. | gn2es oy
20%-T~ ~T— 20% 'R6213
TARY. 2 2 - paLy 100K
0603- SM 2012-LLP 50
o
2402
5701 570 572 5780 5704 5780 S0AY 5300 5202 s2as GND_AUDI O CODEC M NKENE-W BTEES: 3WY

5686 5405 5202 7C3 [T

5708 5788 5608 5202 7C5

4.5V PONER SUPPLY FOR CODEC
APPLE P/ N 353S2456

OO 52 5202 5207

GND_AUDI O_CODEC sz67 520z sass sear 5748 5784 5788 57C3 5708 5701

.||—

L620 N LI NE DIH=0. 1 N L| NE. DITH=0. 1
FERR- 220- o-viM FERR- W BFHES: 13V Ue200 LRV BTHES: 18V
=PP5V 53 ADIO 1YY Y )2 4v5 REG IN 6l s PP4V5AUD|OANALOG
4 2 CRI TI CAL
R62 4V5_REG EN alen R FBL3 4VE NR
Al 2. 21 *S
= 5
1/11u/6°W D i
2] 1
N§02 i?g;:zoo C6202 1 | F203
0 16201 0.1UF - =— Tof
5 18 — 1UF . 0% —— 5 1§\é
}32‘2 XW6200 5 isg X7R- csgtgl 2 202
SM 202
X
NOSTUFF
R6201
0
5%
1/16W
M- LF
402
XW6201
SM
1532 M Rt@[;ﬁ—gg B%, IE8 3N GND AUDI O HP_AVP. socx saor sacn sacr sace

NOTES ON CODEC 1/ O

DI FE_FSI NPUT=
SE FSI NPUT=
DAC1 FSOUTPUT=

DAC2/ 3 FSOQUTPUTDI FF=
1. 34VRMS

DAC2/ 3 FSOUTPUTSE=

2. A5VRMS
1. 22VRVS
1. 34VRMS

2. 67VRMS

SYNC DATE=

I§;i§ TTITLE el
AUDI O CODEC/ REGULATOR

051- 7898

(j Appl e I nc.
)

C.0.0

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRIETARY PRCPERTY. OF APPLE COMPUT ER INC
OSESSOR AGREES TO THE FOLLOW NG
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Dl
LI NE | NPUT VOLTAGE DI VI DER
CODEC RIN = 20K OHVS
NET RI N g %O 36K OHVS (1 NCLUDI NG PULL- DOAWNS AT ANALOG SW TCH COM PI NS)
FC HP =
FC_LP = 43K
VIN = 2VI Rlvs CODEC VIN = 1.14 VRVB
CRI TI CAL
1
Rog0 T3
AUD LI L \ AUD LI L DIV Il AUD LI P L e
O NEWBIE W sy M NRESCWBHE T iy W RN BFFE T =2
"’E‘OEF stuczsm C
%303 | R6302
—L 820PF 21.5K
B 1/16W
a5 B cpiicaL
C6302
2. 2UF
Il
I
8
X5R- CERM
402
AUD LI _GND RERERRW BFEE: 14 y AUD LI _REF 22
s D M NERERR-W BHE: TV
11RG300
g CRI TI CAL
o s
2. 20F
Il
|1
I ———c \ b .U s Re N e'e b =&} 2o%
e S A 5355 =
L 820PF
T R6312 B
v 21.5K
AT
5atF
CRI TI CAL
RoR i
sov > AUD LI R - AU LI_R DV | AUD LI P R e
NERESW BFFE: I 1% M NERESR-W BHE: 1M ! N-RECR-W BTHE: T
N-NECK-W DTH=. 1! 1/rew ' - 20% = —
e .-
I; F m Eﬁ—AUDI O SYNC DATE=! A
AUDI O LINE I NPUT FILTER
d} Appl e I nc. 051- 7898 | D
S C. 0.0
NOTI CE OF PROPRI ETARY PROPERTY:
BEETRET AL ERUERIEEMLO IE |
OSESSOR AGREES TO THE FOLLOW NG
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FOR PROTQ2, STUFF R6521 AND NO STUFF R6520 AND R6522 UNTI L
RE- TASKABLE | O SW SUPPORT AVAI LABLE (FORCES 1O | NTO QUTPUT MODE) .

{OOD séer s687

M N_LI NE_W DTH=0. 3MM HP/ LO AM
L3539 APN: 35351637
FERR- 120- OHW+ 1. 5A M N_NECK_W DTH=0. 2IWM .
=PP5V_S3_AUDI O AUD_PP5V_F
so06 5202 5208 72
0402- LF
C6520 | C6521 | O STFE
—L 0. TUF — T0UF R6521
iy % .
Mo | R ifiow M N_NECK_W DTH=0. 15MM
b2 M N_LI NE_W DTH=0. 2MM AUD LO AVP OUTL
N
L M N_NECK_W DTH=0. 15MM
ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER ALD_LO A1 N_M T M NI NE W BTH-0. 20 ALDLOME QIR gy o
5483 | NL U6500 ouTtL| 1l
= AUD LO AVP I NR M EINR - vaxg724a TREC . vaxg724_cip
RGB'-SZO TEFN . ORI TI CAL
R6501 s - AUD_GPI O 11 2 AU GPIO1 R 5g/SHON: gp—ls 1UF524
0 5%
sace AUD_HP_PORT L ' 2 AUD_HP_ L e suoe 1w 10%
= AN = Mios ) E E 8 8 MAX9724_CIN | X35
hso0 1| £g &
TS ] G B
CNET RS R6522 7 ]
s cif 2 6501 * § 4 oy ? MAX9724_SVSS
NC _AUD HP ZOBEL L 0.00220F —— 35T RT1 AL CRITI CAL
i 6523
R65001 o ?&522 TUR
% — 10% 18
e GND_AUDI O_HP_AWP Ik %
M, so02 sacr 5207 5202 52
o0 sac1 5207 5202 5206 [y GND_AUDI ©_HP_ANP
R6510"
39
3 -
M, &R &L MAX9724 GAI N/ FI LTER COMPONENTS
NC _AUD HP_zCBEL_R Ogggﬁg i_ AV_PB = -1V/V, FC LPF = 35.2KHZ
CRI Tl CAL cgg)(ﬂ 2 CRI Tl CAL
6510 * o C6530
0. 18 —— 330PF
sancim 2| R6511 I}
e rmy AUD_HP_PORT R LAAA 2 AUD HP R g suee &%
3 Tew 55
Vios"
R6531
13, 7K
AANY
1%
1/16W
MESLF
402
AUD_HP_L F\1635?3K0 AUD_LO_AVP_I| NL_M AUD LO AMP OUTL
s4ce [T W\/ s5ac4 - - OOy seon seer
1/11D/gw
M- LF
402
R6532
AUD_HP_R 13, 7K AUD_LO AMP_INR M AUD_LO_AMP_OUTR
54B6 m /\/v\/ 54C4 @ 54C1 56B7
1%
1/16W
Miok" R6533
13, 7K
AANY
1%
1/16W
CLF
402
CRI TI CAL
53
330PF
Il
L,
50V
COG

I;:?l RS T B AU O
T

SYNC DATE=

AUDI O HEADPHONE FI LTER
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SATELLI TE & SUB TWEETER AMPLI FI ER
APN: 35352524

M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MM
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M N_NECK_W DTH=0. 20 MM
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AUDI O JACK: LI/LO HP CONNECTOR, SPDI F TX
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L6870
FERR: 1000- OHM
LYY Y L2 HS M C HI 570
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FERR- 220- AL
YT AUD HP PORT REF fmy s
. 0402 XW5700
APN: 5174- 0671 AUD_CONNJ1_M C CLRGI;IOC?L M N_LI NE_W DTH=0. 4MV ﬁ GND_AUDI O_HP_AMP 5207 5404 5.
5208 522 5207 sS40 sacr
FERR- 120- OHM 1. 5A M N_NECK_W DTH=0. 2M1
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CODEC QUTPUT SI GNAL PATHS
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)
AUD 1 2C INT L 74INT* BYPAsq 10 RX_BP ’_::gﬁZSU%Z
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L6862 EXTRACTI ON NOTI FI CATI ON CKT 1 54 2 Bl_MC SHIELD (T 607 s6c
FERR- 1000- OHM l HP=80HZ
5700 seom sace sz 7os [rEy-=PPEVE S0 Ao 11 Y T ) 2 |
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1 220K
c6861 1 5%0
oW T ey
i W2 402 R6865
100K e
5%
1/16wW
M- LF
402
(33802 ol R6861
SSMBN15FEAPE
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M RT-SM 6AMP- 24V
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PBUS SUPPLY / BATTERY CHARGER
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i 0. 1UF | ACOK| 14 _=CHGR ACCK 43 1 2 PPVBAT, G3H_CHGR _REG 1 . PPVBAT_G3H_CHGR OUT 61
oW 1l 2 2 % [a} N LN WOTH0. 5 M T 4.7 9. 5A 3
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402 10|
O
'R9009 170 s LVDS_| G A_DATA_N<1> o ]
11R(?0C3(08 100K ez 17 e LVDS | G A DATA P<1> ey oo
5% § /6w g 13 5
HATIY L 758 178 o7 _LVDS | G A DATA N<2> o £ Y
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1786_=MCP_HDM_TXD P<0> — DP M P<2> MAKE BASETTRUE o1 75
1780_=MCP_HDM _TXD N<0> — DP M. N<2> RS BASETTRE, et 750
1785_=MCP_HDM_TXD P<1> — DP M P<l> MAKE_BASERTRUE &1 7508
1786_=MCP_HDM XD N<1> — DP M N<l> MAKE BASERTRUE 1 5
170_=MCP_HDM_TXD P<2> — DP M P<0> il
1785_=MCP_HDM _TXD N<2> DP_M._N<0> MAKE_BASESTRE 11 7503
1786 _=MCP_HDM _HPD DP_HPD MAKE_BASE=TRUE
175_=MCP_HDM _DDC_CLK DP_IG DG K ittty ¥ DI
17a3_=MCP_HDM ODC_DATA DP_| G DDC DATA WE’EASEiTRUEsgm
= VAKE_BASE=TRUE
DP_AUX_CH C N
— — S—— @ 70C8 75B3
DP_| G_DDC_DATA L33 O ¥ DP_AUX_CH_SW N —
a901
<« e 1
sy &
402 X5R
Di splay Port Interoperability spec says that sources 402 DP AUX CH C P
or sinks which do both DP and DVI nust depend on the — S - = LB 7008 7583
external adapter for pull ups on DDC |ines (since DP
AUX CH has 100K pul | up/down on the MB)..
R9301 @301
. DP_I G _DDC_CLK L33, 12 1s6s DP_AUX_CH_SW P
<« e i
Hiew 1ev
402 402 C
3D D|s
o, Q0300 ® P
MBN15FEAPE SSMVBN15FEAP
| 'Sorses KH
— 4
i oy
Z1s * gs 2[6* st
DP_I| G AUX CH P
7583 17ESE — — — —
DP_I G_AUX CH N
7583 17ESE — — — —
=PP5V_S0_DP_AUX_MJX e
e — T 7 —
'R9302
100K
1 5%
R9306 § Liew
1K% 5 462
5%
1/16W
MF-LF
4022
DDC _CA DET_LS5V_L
B
301
3o MBK15FV
— | sco vesm HE
>
—
5
1S © Gt
DP_CA DET =
7oes [TTD —
DP_I| G_CA DET .

— - oD 17

FaVASeN SYNC DATE=047 187 2004 A
DI SPLAYPORT SUPPORT

CfS Appl e I nc. 051- 7898 | D
° C.0.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRIETARY. PROPERTY. GF APPLE COMPUTER. | NC.
OSESSCR AGREES TO THE FOLLOW NG
ITONAIN'I'AINTHSD(.XJJNENTINCO\FI[EI\KI 93 OF 109

Il NOT TO REPRCDUCE OR COPY I T
"V AL mas EOMBRENT 'DES] WEEEED OF <TOJAL]DESI GN_SHEETS>

8 | 7 | 6 | 5 | 4 | 3 | 2 |

wwWWw Vvinafix vn



Por t

Power

Swi tch

=

i

R 4E (2

-
-

L2 Ly

WW.

dzbwx. com

DP_ESD DP_ESD
CRI TI CAL CRI TI CAL CRI TI CAL
D9410 D9410
u9480 L9400 RCLAMPO524P RCLAMPO524P
TRS20515 FERR- 120- OHM 3A SLP2510P8 SLP2510P8
7a_=PP3V3 S5 DP PORT 5N PP3V3 SO DPILIM o~ ° 2 __PP3V3 SO DPPVR
an . . P R 7 P WS 38
6605 40Cs 35A5 3287 2003 63 (TR ASLPSS EN OCHy TP DPPWR OC L voLTAGE=3. 3V 9400 VOLTAGE=3. 3 10 104 210 10
= 4. TUF NC, N7 s|Ne NCl10
2 26%
2 SR cerm g
o 8
CRI TI CAL = 1 l
9485 1 1 C9486
220F —/— ——22UF = =
20% 20%
53V, , 6.3
X5R- CERM 1 X5R- CERM 1
603 603
- R9420*
100K§
5%
116w
VE-LF
a0z,
=
DSPLYPRT- MB7- 1
F- RT- THSM FL9400
B
BOT TOP CON 1 SALVER 2 4
IS v PI NS 1558 DP M. CONN P<0> scDP M. C P<0> C9410 1|2 _oP M _p<o> so01 7563
, . 758 DP_M.__COWN N<O> o tur | (0% 1ov or ar <
FL9403 OHOT_PLLG DETECT ~ GNDO FL9401 | A )
12-G 160NA LOCONFIGL  M._LANEOP O 12-Criv 100WA 2 2 roDP M C N<O> C9411 1 I I L e M N0z v 7se
4 TOMLZLO-ASM 1 o covFl 2 M__LANEON O 1 TOMEI A, 0. 1uF
DP M. P<3> 9414 1] |2 75cDP. P<3> y 8 - 7 y 1 DP_M_C P<1> (9412 1|2 DP M _P<i>
e oo I A et et 5 AN 0P 1 conel peas Lroce e rees I [P N AANS = 2——H He S ekl —am e
xm 758 OM_LANE3P  \ | ANELP O} o8 FL9402 | o
P— DP_ M. N<3> 9415 1| |2 scDP M _C N<3> 3 Y Y Y L2 sses] DP M. CONN N<3> 12| JM. LANE3N NS DP. CONN_N<1> 2 3 ! saDP M. C N<1> (9413 1|l2___DP M N<1> sop1 75C3
m T0% 16V X6R 402 oM._| M__LANELINT 12- OHV 100MA T0% 16V X6R 402 <@
0.1uF | 14| oo anpot3 , TOMI210-asM 0.1uF I
DP AUX CHC P 16 15 DP_M._CONN P<2> J DP_M_C P<2> (9416 1]]l2__DoP m_P<2>
7583 6901 (BT - 0 AUX_CHP M._LANE2P O——> 53 o o Tor | (0% 1ov %R o< O 75
= 0 AUX_CHN M._LANE2NO—- 2 3 9417 ’ |
DP AUX CH C N DP_ M. CONN N<2> YY) DP M. C N<2> 1|2 DP M N2>
7583 5901 CBS prp 0 DP_PWR RETURNO B o o Tur | (0% Tov Sor s T
7088 75 _=PP3V3 SO DPCONN > i
CRI TI CAL SHI ELD PINS )
R9443* R9442" D9411 2221
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*PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_| G_BKL_PWM SHOULD BE AWAY FROM BOOST Cl RCUI T

Fukh

NEAR EACHOTHER.

NO STUFE
701
NTUD3127CXXG
SOT- 96
s N- CHANNEL
NO STUFF
R9701
* c 2 BKLT EN R AR 2 BKLT EN 7188
i ”\/y\;
. oz
L e
i s 100K,
i
s / 1%
4 e 1 =PP5V SO BKL 705
P- CHANNEL 0z
LT WO 4 T
SR NO STUFF
'R9702
0
5%
T1ew
Ve LR
24 ERé-;BA;_ CRI TI CAL
BKLT_PRCD
R9700 22UH 2. 5A D9701
72c3 e _PPBUS SO LCDBKLT PWR VWV PPVI N BKL 1 YY L2 PPBUS SO L LT PWR SW 1 N2 PPVOUT SO LCDBKLT 6C3 6C7 68B2
- o~ CRITTCAC M N_LI NE_W DTH=0, 5 M | HLP2525CZ- SM M N_LI NE_W DTH=0, 5 M I/L M N_LI NE_W DTH=0, 5
0 1 C9712 1 9713 M AKEG W DT, 375 bt NN W DT, 375 M e 7
o6 VOLTAGE=6V. VLTAGE=50V RB160M 40 VOLTAGE=50V
1/ 16W 10UF 0. 1UF . TOH_NCDE=T! 1 CO9796 (1 C9799 |t CO797
"oz” . B . B R9703 == 200PF " —=2 2UF 2 2UF
805 402 2% 2 ?COOV 2 180V 2 180V
e 568" %% %%
BKL_SWGND 7185 71c2 Ve LF
5 02 BKL_SVWGND 7165 71cs
I .
BKL VLDO 3
76s=PP3V3 SO BKL VDDI O z
S
RO716 -
100K 1C9714 |1 C9710 [+ C9711 o wl®
% —— 0. 01UF — 1UF — 0. © N Q| crRITIcAL
isw — 19% — 10% — 10%
WL 18 300 18 VoD O WVLBO VIN
402 2 CERM 2 X5R 2 X5R
402 603-1 402 'Jg?Ol
NO_STUFF P
" 6 é 24
100K e AL
u 1233% Ne > 3 RO717
Ve-LE | F_SEL=1 FOR SMBUS SaLsi 0 Fal21 L0, LED RETURN 1 o o
02 _ oD
| F_SEL=0 FOR | 2C 20 A0R a out1|12  BKL | SEN1L 5%  BKLT_PROD M N REGCW B0 20"
. - WM N_LINE_W DTH-0. 5 _mm isw -
= BKL | F SEL = 3 F_SEL ouT2|13  BKL | SEN2 M NNEGK W DTH=0. 20 m 402
= R9753 0 1 2 BKL_SCL 10sck 14  BKL_| SEN3
4386_=12C BKL 1 SOL AN A3 scL MT out3 Rgglg
4386_=12C BKL 1 SDA R9757 0 IAAAZ BKL_SDA 1Yspa out4|[16  BKL | SEN4 1 2 LED RETURN 2 flon R
5%  1/16W  M-LF 402 M N_LINE_W DTH-0. 5_mm o ¥ kLT PROD M N_LINE_W DTH-0. 5_mm
LVDS | G BKL PWM RC Apvw ouTs|17  BKL | SENS MINNEGCWDTHED. 20 116w - MINNEGCWDTHED. 20
VELF
TP _BKL FAULT NranLT oute|18 _ BKL | SEN6 02
R9731 A 19 R9719
7202 7107 PPBUS SO LCDBKLT PVR — W ‘ ‘ neBILT EN EN QUT7IZ2% NC LANA 2 LED RETURN 3 oo o7 eo
301K WL RE-W OTF0. 5 Y WL RE_W OTF0. 5
1% > M N_NEGCW DTH=0. 20 mm %, BKLT_PRD M N_NEGCW DTH=0, 20 mm
116w Lew
bRt 109723 o RI715 oa
THRM
ggélﬁ 100K BKL_SWGND HI GH CURRENT 6 6 6 Py R9720
1/16W
Y ALY NEED 2 VI AS ol I TARA 2 LED RETURN 4 OO oo eom
402 - 402 M N_LI NE_W DTH=0. 5 mm % M N_LI NE_W DTH=0. 5 mm
NO STUFF X\I\g?OO M N_NECK_W DTH=0. 20 mm 1/515w BKLT_PRCD M N_NECK_W DTH=0. 20 mm
SM M- LF
= = 1 54 2 #E[BK_Swan o
R9721
R9304 PLACEMENT_NOTE=SWO700 PLACE NEAR C9712 (9713 1 0 P LED RETURN 5 P
7287 1785 (TR LVDS |1 G BKL PWV 1 2 M NREGK-W DTHE: 50 5% ' BKLT_PRCD M NREGK-W DTHE. 50
16w
1ew NO STUFF Mios”
1o
Mot 1 C9704 XV\QS’Z]_O RO722
33PF
R9704 SHOULD BE 47K | F RC FILTER | S USED o BKL SGAD ) ) L0, LED RETURN 6 o comm
2 M N LI NE_WDTHH0. 5 mm M N LI NE_WDTHH0. 5 mm oo
b M N_NEGC W DTH=0. 20 mm 5% BKLT_PRCD M N_NEGC W DTH=0. 20 mm
116w
VELF
= = 02
SYNC MASTER=KI RAN SYNC DATE=12/ 05/ 2008
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2a0P- 32V
—PPBUS SO LCDBKLT : : PPBUS SO LCDBKLT FUSED < CHANNEL P- TYPE
o [ED—Seeee Lo M\ oene s uom DI
Vanai v ™ [ Vanai v ™ ! Ro808 + cos02 o RDS( ON) 43 nthm @. 5V
301K —
- —— 0.1F LOADI NG 0.4 A (EDP)
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e 2 v
2 42 402
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FSB (Front-Side

Bus) Constraints

PHYSI CAL_RULE_SET

LAYER

ALLOW ROUTE
ON

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

LAYER?
FSB_50S * =50_CHM _SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_CHM_SE =50_CHM_SE =50_CHM_SE =50_CHM_SE =1: 1_DI FFPAI R =1: 1_DI FFPAI R
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT

FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM =4x_DI ELECTRI C 2

FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM =5x_DI ELECTRI C ?

FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM =3x_DI ELECTRI C ?
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM =4x_DI ELECTRI C 2

FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM =3x_DI ELECTRI C ?

All 4x/2x/1x FSB signals w th inpedance requirenents

FSB 4X signals / groups shown in signal

table on right.

are 50-ohm si ngl e- ended.

Signals within each 4x group should be matched within 5 ps of strobe.
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps.

Spacing is 2x dielectric between DATA#, DI NV# signals,

DSTB# conpl enentary pairs are spaced nornally and are NOT routed as differential pairs.

FSB 2X signals / groups shown in signal

table on right.

Signals within each 2x group should be matched within 20 ps.

Spacing is 1x dielectric between ADDR#, REQ# signals,

FSB 1X signals shown in signal table on right
Signals within each 1x group should be matched to CPU cl ock,

Desi gn Gui de recommends each strobe/signal

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

+0/-1000 nils.

group is routed on the sane |ayer.

Intel Design Guide recomends FSB signals be routed only on internal |ayers.

NOTE: Intel Design Guide allows closer

spacing if signal

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4

.2 & 4.3

I engths can be shortened.

with 3x dielectric spacing to the DSTB#s.

300 ps.

CPU Signal Constraints

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

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

MCP FSB COWMP Signal Constraints

PHYS| CAL_RULE_SET LAYER KON BUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CPU_508 " =50_CHV SE =50_CHV SE =50_CHV SE =50_CHV SE =STANDARD =STANDARD ’
CPU_27P4S - =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 ML 7 ML
NOTE: 7 m| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target inpedance.
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
CPU_AGTL " =STANDARD ? CPU_AGTL ToP, BOTTOM =2x_Di ELECTRI C ?
cPU_BM L . 8 ML 2
cPy_covp " 25 ML ?
CPU_GTLREF * 25 ML ? » SR DG recommends at least 25 mils, >50 mils preferred
CPU_I TP * =2: 1_SPACI NG ?
CPU_VCCSENSE " 25 ML ?

MCP_FSB_COMP

8 ML

2

SOURCE: MCP79 In

terface DG (DG 03328-001_v01),

Section 2.2.4

PHYS! CAL_RULE_SET LAYER ARFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
MOP_50S . =50_0HM _SE =50_0HM _SE =50_0HM _SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT

FSB Cl ock Constraints
PHYS! CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_FSB_100D * =100_CHM DI FF. =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_0OHM DI FF =100_0OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM =4x_DI ELECTRI C ?

SOURCE: MCP79 Interface DG (DG 03328-001_v01),

Section 2.2.5

FSB 2X
Si gnal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

)

F R4S

www. qdzbwx. com

o o7 roD INTL riuper v ©o

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O —Ese-Dara crapo ESB_50: ESB_DATA FSB D L<15..0>
CO—Ese-Dara Grapo ESB_50: ESB_DATA FSB DI NV_L<0>
[CO—Esaosmm ESB_DSTB_50: ESB_DSTR FSB DSTB L_P<0>
CO—Ese-nsiE ESB_DSTB_50: ESB_DSTR FSB DSTB L N<0>
[CD—Esa-DaTa GRapl ESB_50: ESB_DATA FSB D L<31..16>
CO—Ese-Data Grapl ESB_50: ESB_DATA FSB DI NV _L<1>
CO—Ese-nsial ESB_DSTB_50: ESB_DSTR FSB DSTB L P<1>
CO—Ese-nsIal ESB_DSTB_50: ESB_DSTR FSB DSTB L N<1>
CO—Ese-Daa Grap, ESB_50: ESB_DATA. FSB D L<47..32>
[CO—EsamaraGap ESB_50: ESB_DATA FSB DI NV _L<2>
CO—fen etz ESB_DSTB_50: ESB_DSTR FSB DSTB L_P<2>
[CD—£sansIa ESB_DSTB_50: ESB_DSTR FSB DSTB L N<2>
O —Esanata Graes ESB_50: ESB_DATA FSB D L<63..48>
CO—Ese-Daracraes ESB_50: ESB_DATA FSB DI NV _L<3>
D —EsansIa: ESB_DSTB_50: ESB_DSTR FSB DSTB L P<3>
O fsaosm ESB_DSTB_50: ESB_DSTR FSB DSTB L N<3>
D ESE-ADR.GRARO ESB_50: ESB_ADDR FSB A L<16..3>
[CO—Esaamr Grapo B_50 B_ADDR FSB REQ L<4..0>
[CO—Esaanstm ESB_50: ESB_ADSTE ESB_ADSTB L<0>
[CO—Esa-anr Gapl B_50 B_ADDR FSB A L<35. . 17>
D —Ese-ansIa ESB_50: ESB_ADSTE FSB _ADSTB L<1>
= ESB_50; £sAl FSB ADS L
CO—Ese-BrEQl ESB_50: ESB 1 FSB BREQO L
CO—Ese-BmeqQLl ESB_50: ESB 1 FSB BREQL L
ol ESB_50: ESB 1 FSB BNR L
ot ESB_50: ESB_1 FSB BPRI L
Co—Esa ESB_50: ESB 1 FSB DBSY L
CO—Esa ESB_50: ESB 1 FSB _DEFER L
CoO—Esa ESB_50: ESB 1 FSB _DRDY L
ol ESB_50: ESB 1 FSB HIT L
ol ESB_50: ESB_1 FSB H TM L
[ = ESB_50. ESB 1 FSB LOCK L
[ == =TS ESB_50. ESB 1 ESB CPURST L
ol ESB_50: ESB 1 FSB RS L<2..0>
ol ESB_50: ESB 1 FSB _TRDY L
Do—=u NC. CPU50: CPU_AGII CPU A20M L
—ceuLase Py 50! cPU_AGTL CPU BSEL<2..0>
CO—coueesr | CPU50: CPU8M | CPU FERR L
o—=u NC. CPU50: CPU_AGII CPU | GNNE L
CO—inT CPU50: CPU_AGII CPU INIT L
[t NG R CPU50: CPU_AGII CPU_ | NTR
o—=u NG R CPU50: CPU_AGII CPU_NM
D —cRueRatHaT CPU50: CPU_AGII CPU PROCHOT L
[CO—uweEm CPU50: CPU_AGII CPU PWRGD
[t NC. CPU50: CPU_AGII CPU SM L
o—=u NC CPU50: CPU_AGII CPU STPCLK L
[ S =VE = Y CPU50: CPU8M | PM THRMTRI P L
CO—Etse-ceusiel CPU50: CPU_AGII FSB CPUSLP L
O Py 50! cPu_acT CPU DPSLP L
CO—RumersIel CPU50: CPU_AGII CPU DPRSTP L
o—=u NC CPU50: CPU_AGII FSB DPWR L
o ecuae MP_50: MP_ESE COP MCP BCLK VM. COVP VDD
o e=cuae MP_50: MP_ESE COP MCP BCLK VM. COVP_GND
o—u=cume MP_50: MP_ESE COP MCP_CPU_COVP_VCC
o —ecuae MP_50: MP_ESE COP MCP_CPU COVP_GND
O —Eseaxceu O K_ESB 100D QK ESB FSB CLK CPU P
CO—Eseaxceu O K_ESB 100D QK ESB FSB CLK CPU N
CO—EseaKiie CIK_ESR 100D QK ESB FSB CLK I TP P
CoO—fsaaxute CLK_ESR 100D QK ESB FSB CLK I TP N
CO—ftseaxume O K_ESB 100D QK ESB ESB CLK MCP P
CO—Eseaxuwe O K_ESB 100D QK ESB FSB CLK MCP N
CoO—cuwiesr CPU50: CPU 1ERR L
[O—ewmssen Py 50! cPu_acT PM DPRSLPVR
[ — (See abave) CPU50: CPU_AGII | M\VP_DPRSLPVR
CO—RucneeE CPU50: CPU)_GII REE. CPU_GTLREF
O—=ucae CPU50: Py CcOP CPU COVP<3>
Oo—euce CPL_27P4; CPU_COWP. CPU_COVP<2>
Co—wmr CPU50: CPU_COWP. CPU_COVP<1>
ODo—=uxe CPL_27P4; CPU_COWP. CPU_COVP<0>
[ P _TDi CPU50: CPUITP XDP_TDI
o—x®1 CPU50: U ITPE XDP_TDO
O—®ns CPU50: U ITPE XDP_TMVS
CoO—mIx CPU50: U ITPE XDP_TCK
[ DP_TRST | CPU50: CPUITP XDP_TRST L
[ — DP_BPM | CPU50: CPUITP XDP_BPM L<4.. 0>
[ — DP_BPM | CPU50: CPUILTP XDP_BPM L<5>
O —(ESB_CPURST 1) cPU_s0; UL TR XDP_CPURST L
[ - CPU_50: CPU_AM | CPU VI D<6..0>
[ — CPU_50: CPU_aM | | \WP6 VI D<6..0>
CO—<Ruvaosense CPU 27p4 CPUJ VCCSENSE CPU VCCSENSE P
DR vacsense CPU 27p4 CPUJ VCCSENSE CPU_VCCSENSE N
CO—(CPUVCCSENSE) CPUL 7P CPU_VCCSENSE | \WP6 VSEN P
[CO—(CPUVCCSENSE) CPUL 7P CPU_VCCSENSE | \P6 VSEN N

9c4 1308
9c4 1308
9c4 1308

9c4 1308

984 9C4 13C3 1308

984 1306

984 1306

984 1306

9c2 1383 133
9c2 1308
9c2 1308

9c2 1308

982 9C2 1383

982 1306

982 1306

982 1306

908 13C6 1306
908 1386

908 1386

9c8 908 1308

9c8 1386

906 1386

906 1386

905 1386
906 1383
905 1386
905 1383
906 1386
905 1386
905 1386
905 1386
906 12C2 1343
905 1346

906 1386

9c8 13a3

ocs 1387
9cs 13A3

905 1343

9c8 13A3

988 1343

9Cs 1386 4104 6208
982 1207 1343

988 13A3

9c8 13A3

9C5 1387 4104

982 1343

982 1343

982 1343 62C7

982 13A3

986 1383
986 1383
12c3 1383

12¢3 1383

986 905 1263
986 905 12683
986 905 12683
946 905 1286
946 905 1283
905 1205

9cs 1208

1208

1086 62C7

1085 6245

1045 6245
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Menory Bus Constraints

Menory Bus Spaci ng

Group Assignnents

PHYSI CAL_RULE_SET LAYER AFONEYTE | MNIMM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM 40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM_40S_VDD * =40_OHM SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
VEM_ 70D * =70_0HMLDI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM_70D_VDD * =70_0HM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF =70_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
MEM_CLK2MVEM * =4: 1_SPACI NG ?
MVEM_CTRL2CTRL * =2: 1_SPACI NG 2
MEM_CTRL2NVEM * =2.5: 1_SPACI NG ?
MEM_CVD2CNVD * =1.5: 1_SPACI NG 2
MEM_CVD2NVEM * =3: 1_SPACI NG ?
VEM_DATA2DATA - =1.5:1_SPACI NG 2
MEM_DATA2NEM * =3: 1_SPACI NG 2
MEM_DQS2MVEM * =3: 1_SPACI NG ?
MEM_20THER * 25 ML 2

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
MEM CLK MEM CLK " VEM CLKZVEM MEM_CVD MEM CLK " VEM CVDZVEM
MEM_CLK MEM_CTRL * NENLQKZNEI;II o MEM_CVD MEM_CTRL * NENL(J\/WZNEM
MEM CLK MEM_CVD " VEM CLKZVEM MEM_CVD MEM_CVD " NEM_CVD2CVD
MEM_CLK MEM_DATA * NENLQKZNEI;II o MEM_CVD MEM_DATA * NENL(J\/WZNEI\V/I
MEM CLK MEM DQS " NEM CLKZVEM MEM_CVD MEM DQS " NEM_CVD2VEM

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
MEM_CTRL MEM_CLK * NENLCTFIZNE’M o MEM_DATA MEM_CLK * NENLDATAZNE’M o
MEM_CTRL MEM_CTRL - NEM7CTRZCT§L o MEM_DATA MEM_CTRL - NENLDATAZNE’M o
MEM_CTRL MEM_CVD * NENLCTFIZNE’M o MEM_DATA MEM_CMVD * NENLDATAZNE’M o
MEM_CTRL MEM_DATA * NENLCTFIZNE’M o MEM_DATA MEM_DATA * NEMiDATAZDA'IV'A o
MEM_CTRL MEM_DQS * NENLCTFIZNE’M o MEM_DATA MEM_DQS * NENLDATAZNE’M o

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET
MEM_DQS MEM_CLK * NENLMNE';A o MEM_CLK * * NENLQOTHER’ o
MEM_DQS MEM_CTRL * NENLEKxZNEI;II o MEM_CTRL * * NENLQOTHER’
MEM DQS MEM_CVD " NEM DQSZVEM MEM_CVD . . NEM 20THER
MEM_DQS MEM_DATA * NENLEKxZNEI;II o MEM_DATA * * NENLQOTHER’
MEM_DQS MEM_DQS * NENLMNE';A o MEM_DQS * * NENLQOTHER’

Need to support MEM *-style w | dcards
DDR2:

DQ signal s should be matched within 20
mat chi ng shoul d be withi
Al'l D pairs should be matched within
mat chi ng should be within 1 ps,
A/ BA/cnd signals should be matched within 75 ps,
Al nmenory signals maxi rumlength is 1.005 ps.

spacing is 3x dielectric

DQS intra-pair

CLK intra-pair

DQ A/ BA/ cnd si gnal
DDR3:

ps of
n 1 ps,
100 ps of clocks

no inter-pair

inter-pair

DQS/ CLK is 4x di

associ ated DQS pair.

mat chi ng requirenent.

electric

DQ signals should be matched within 5 ps of associated DQS pair.

DQS intra-pair

mat chi ng should be within 1 ps

No DQS to clock matching requirenent.

CLK intra-pair

mat chi ng should be within 1 ps

inter-pair

inter-pair

A/ BA/ cnd signals should be matched within 5 ps of CLK pairs.

Al nmenory signals maxi rumlength is 1.005 ps.
spacing is 3x dielectric

DQ A/ BA/ cnd si gnal

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112),

MCP MEM COWP Si gnal

DQS/ CLK is 4x di
Section 2.3

Constraints

electric

Section 6.2

mat chi ng should be within 140 ps
no CLK mat ching requirenent.
CLK minimum length is 594 ps (lengths include substrate)

mat chi ng shoul w be within 180 ps

mat chi ng should be within 2 ps.

CLK minimum length is 594 ps (lengths include substrate)

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),

Section 2.3.4

PHYS! CAL_RULE_SET LAYER KON BUTE | 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_MEM_COVP * Y 7 ML 7 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT
MOP_VEM_COMP . 8 ML 2

F R4S

5 www. qdzbwx.

com

wenui y L ri UPCI LI €O
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O —euaax NEN 70D T NEM QK MEM A CLK P<5..0>
o—emaax NEN 700 O NEM QK MEM A CLK N<5.. 0>
O —ewaan NEM 405 \TD NEN CTR MEM A CKE<3..0>
o—tenaam NEM 405 \TD NEN CTR MEM A CS L<3..0>
o—tenaam NEM 405 \TD) NEN CTR MEM A_QDT<3..0>
O—naan NEM 405 \TD) MM QD MEM A A<14..0>
oO—enaan NEM 405 \TD) MM QD MEM A_BA<2. . 0>
o—euaan NEM 405 \TD) MM QD MEM A RAS L
—euaan NEM 405 \TD MM QD MEM A CAS L
O—uaan NEM 405 \TD) MM QD MEM A VE L

O o evreo NE 40 NEM_DATA MEM A DO<7..0>
[O—tena o aver NE40: NEM_DATA MEM A DQ<15. . 8>
[O—teva o aver NE40: NEM_DATA MEM A DOQ<23.. 16>
O o evres NE40: NEM_DATA MEM A DQ<31.. 24>
O—ea o evres NE40: NEM_DATA MEM A DQ<39. . 32>
[O—tena no avie NE 40 NEM_DATA MVEM A DQ<47.. 40>
[O—teva o avies NE40: NEM_DATA MEM A _DO<55. . 48>
e o evrer NE40: NEM_DATA MEM A DQ<63. . 56>
[O—teva o avien NE 40 NEM_DATA MEM A_DMk0>

O g evren NE40: NEM_DATA MEM A Dk1>
O—euam eve NE 40 NEM_DATA MEM A DMk2>
[O—teva g aves NE40: NEM_DATA MEM A DMk3>
[o—teva o avies NE40: NEM_DATA MEM A_Dik4>
oA oo v NE40: NEM_DATA MEM A DMk5>

O o evres NE40: NEM_DATA MEM A DMk6>
[O—teva o NE40: NEM_DATA MEM A DME7>
s o NN Z0D NEM DS MEM A DOS P<0>
O—teva g NN Z0D NEM DS MEM A DOS N<O>
o—teva g NN Z0D NEM OGS MEM A_DOS P<1>
oA NN Z0D NEM DS MEM A DOS N<1>
oA s NN Z0D NEM DS MEM A DOS P<2>
Ot s NN Z0D NEM OGS MEM A DOS N<2>
o—temanos NN Z0D NEM OGS MEM A_DOS P<3>
O—eua s NN Z0D NEM DS MEM A DOS N<3>
O—eanos NN Z0D NEM DS MEM A DOS P<4>
CO—ea oo NN Z0D NEM OGS MEM A DOS N<4>
Ot oo NN Z0D NEM OGS MEM A_DQS _P<5>
ot oo NN Z0D NEM DS MEM A DOS_N<5>
O—eancss NN Z0D NEM DS MEM A DOS P<6>
O noss NN Z0D NEM OGS MEM A DOS N<6>
CoO—temanos NN Z0D NEM OGS MEM A DOS P<7>
CoO—tema o NN Z0D NEM DS MEM A_DOS N<7>
O—emaax NEN 70D O NEM QK MEM B CLK_P<5..0>
O—emaax NEN 700 \OD NEM QK MEM B CLK_N<5. . 0>
o—tena am NEM 405 \TD) NEN CTR MEM B CKE<3..0>
O —eusan NEM 405 \TD NEN CTR MEM B CS L<3..0>
O —euaan NEM 405 0D NEN CTR MEM B _ODT<3..0>
O —euaan NEM 405 \TD MM QD MEM B A<14..0>
—euaan NEM 40500 MM QD MEM B BA<2..0>
O—uaan NEM 405 \TD MM QD MEM B RAS L
o—euaan NEM 405 0D MM QD MEM B CAS L
O —euaan NEM 405 \TD) MM QD MEM B VE L
[O—teva no e NE40: NEM_DATA MEM B DO<7..0>
O g evren NEN 40 NEM_DATA MEM B DQ<15. . 8>
e meve NE 40 NEM_DATA MEM B DQ<23. . 16>
[O—tevano avies NE 40 NEM_DATA MEM B DQ<31. . 24>
[O—teva no avies NE40: NEM_DATA MEM B DO<39. . 32>
O s oo avie: NEN 40 NEM_DATA MVEM B DQ<47. . 40>
O o evres NE 40 NEM_DATA MEM B DQ<55. . 48>
[O—teva o e NE 40 NEM_DATA MEM B DQ<63. . 56>
O m evre NE 40 NEM_DATA MEM B DMkO>
[O—tena no avier NE40: NEM_DATA MEM B DMk1>
Ot o e NE 40 NEM_DATA MEM B DMe2>

O o evres NE40: NEM_DATA MEM B DMk3>
e evres NE 40 NEM_DATA MEM B Dik4>
[O—teva no avie NE 40 NEM_DATA MEM B DMk5>
[O—tevamoaves NE40: NEM_DATA MEM B DMVk6>

O o evrer NE40: NEM_DATA MEM B DMK7>

s SRET=VER NN Z0D NEM DS MEM B_DOS P<0>
oo NN Z0D NEM DS MEM B DOS N<O>
O—eua o NN 70D NEM OGS MEM B DOS P<1>
[Co—tena s NN 70D NEM OGS MEM B DOS N<1>
Ot s NN 70D NEM OGS MEM B_DOS P<2>
O—eua s NN Z0D NEM DS MEM B DOS N<2>
O NN 70D NEM OGS MEM B DOS P<3>
CO—eua oo NN 70D NEM OGS MEM B DOS N<3>
Ot nos NN 70D NEM OGS MEM B_DOS P<4>
ot nose NN Z0D NEM OGS MEM B_DOS Ne4>
s s NN Z0D NEM DS MEM B DOS P<5>
s s NN 70D NEM OGS MEM B DOS N<5>
Ot nos NN 70D NEM OGS MEM B DOS P<6>
ot nos NN 70D NEM OGS MEM B DOS_N<6>
O oo NN Z0D NEM DS MEM B DOS P<7>
O—ewa oo NN 70D NEM OGS MEM B DOS N<7>
OO ae ME_MEM COP ME_MEM COMP MCP_VEM COVP_VDD
o e MP_MEM COP MP_MEM COp MCP_VEM COVP_GND

1485

1485

145
1485

1485

1407

1407

1487
1487
1487
1487
1487
1487
1487

1487

1481

1481

14A1

1481

1481

1481

1483
1483
1483
1483
1483
1483
1483

1483

2605

2605

2605
2605

2605

1405
2605
2605
2607

2607

2602
2602
1407
2602
2685
1407
2685

2685

2604
2602
2684
26c2
2685
2687
2685

26A7

2602
2602
2604
2604
2682
2602
2604
2604
2687
2687
2685
2685
2687
2687
2685

2685

27c8

27c8

2708

27c8

27c8

1401
2705
2705
27c7

2707

27c2
27c2
1403
2782
2785
1408
2785

2748

2704
27c2
27c2
2784
2785
2787
2785

27A7

27c2
2702
2704
2704
2704
2704
2782
27c2
2787
2787
2785
2785
2787
2787
2785

278

2607

2607

2607

2607

26C5

2607

2604
2604
2682
2604
2687
2685
2687

26A7

2707

2707

2707

2707

2708

2707

2704
2704
27c2
2784
2787
2785
2787

27A7

2607

2602

2684

26C5

2687

2685

2707

2702

27c8
27c2
27c8

2787

2785

2604

26C2 2604

2607

2687

2708

27c8

2707

2787
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PCl - Expr ess

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.4

Di gi tal

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER AFONEYTE | MNIMM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCl E_90D * =90_0HML DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
CLK_PCl E_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
PO E * =3X_DI ELECTRI C ? PO E TOP, BOTTOM =4X_DI ELECTRI C ?
CLK_PCI E * 20 ML ?
MCP_PEX_COMP * 8 ML 2

PHYSI CAL_RULE_SET LAYER &‘ngg,{m M NI MUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
LVDS_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
MCP_DV_COVP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT ToP, BOTTOM =4x_DI ELECTRI C ?
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM =4x_DI ELECTRI C ?

LVDS intra-pair matching should be 5 mls.
Di spl ayPort/ TNDS intra-pair matching should be 5 ps.

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

SOURCE: MCP79 Interface DG (DG 03328-001_v0D), Sections 2.5.3 & 2.5.4.

SATA Interface Constraints

Pairs should be within 100 nmils of clock |ength.
Inter-pair matching should be within 150 ps.
No rel ationship to other signals.

i

RAENS

5 www. qdzbwx. com

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ — PCOE 90D POE PCLE M N _R2D P
[ PCLE 90D POE PCLE MN_R2D N
oM rD PCLE 90D POE PCIEMN _R2D C P
[ — PCLE 90D POE PCE MNI_R2D C N
CO—BaEMN 2R PCLE 90D POE PCLE M NI _D2R P
PClE N _D2R N
[— PCLE 90D POE C E M
[ —t PCLE 90D POE PCIE FWR2D P
[ - PCOLE 90D POE PCIE FW R2D N
CO—eaeEwrn POLE_90D POE PCIE FWR2D C
[ PO E 90D POE PCIE FWR2D C N
CO—taEBwmR PCLE 90D POE PClE FW D2R P
[ - PCLE 90D POE PClE FW D2R N
[ — PCLE 90D POE PCIE FWD2R C P
PCl E_FW D2R N
[ PCLE 90D POE Cl C
[ MCP_PE1_REEQLK QK PCE 100D QK POE PCIE CLKIOOM M NI _P
[ —t QK _PCILE 100D QK POE PCIE CLK100M M NI_N
[ - QK _PCILE 100D QK POE PCIE CLK100M M NI_CONN P
QK _POE 100D QK POE PCIE CLK100M M NI__CONN N
[ —
[CO—cB_PEA_REEQK QK _POE 100D QK POE PCIE CLK100M FC P
[ QK _PCILE 100D QK POE PCl E_CLKI1I00M FC N

MCP_PEX_CIK_COVP

0

MNCP_PEX_COVP

MCP_PEX CLK COVP

TMDS | G TXC P

MCP_HDM _RSET

MCP_DV_COVP.

MCP_HDM _VPROBE

MNCP_DV_COVP.

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

PHYSI CAL_RULE_SET LAYER AFONESTE | MNIMUM LINE WODTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
SATA_90D_HDD * =90_0HML DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM =3x_DI ELECTRI C ?
SATA_TERVP * 8 ML 2

CO—uosiane Dp_100D Dl SPLAYPCRT.
CO—nosiane Dp_100D DI SPLAYPCRT.
CO—osiaDo Dp_100D DI SPLAYPCRT.
IMDS 1 G TXD Dp_100D DI SPLAYPCRT.
[
Co—u DP_100D DI SPIAYPORT DP_M._P<3.. 0>
[ — DP_100D Dl SPLAYPCRT. DP M. C P<3..0>
o—>xu DP_100D DI SPIAYPORT DP_M._N<3..0>
[ S DP_100D DI SPLAYPORT. DP M. C N<3..0>
o axos DP_100D DI SPLAYPORT. DP_1G AUX CH P
[ —t DP_100D Dl SPLAYPCRT. DP 1G AUX CH N
[ - DP_100D DI SPLAYPCRT. DP_AUX CH SWP
[ — DP_100D DI SPIAYPORT DP_AUX CH SW N
[ DP_100D DI SPLAYPORT. DP_AUX CH C P
DP_100D DI SPIAYPORT DP AUX CH C N
[
=
[
=
=
=
=
=
[

MNCP_| EPAR,_RSET

IVDS 1G A QK LVDS 100D LVDS LVDS IGA CLK P
LVDS 100D LVDS LVDS IGA CLK F P
LVDS 1IG A QK LVDS 100D LVDS LVDS IGA CLK N
LVDS 100D LVDS LVDS IGA CLK F N
LVDS | G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0>
LVDS | G A DATA LVDS 100D L\VDS LVDS | G A DATA N<2..0>
—-u DP_100D DI SPIAYPORT DP_M._CONN P<3..0>
= DP_100D DI SPIAYPORT DP_M._CONN N<3..0>

MCP_| FPAB RSET

NCP_| EPAR_VPROBE

MCP_| FPAB VPROBE

0 000000000000000000000000 00

Ia_ton R2D \TA_e0n b 1A SATA HDD R2D C P
\TA_o0n b 1A SATA HDD R2D C N
\TA_e0n b 1A SATA HDD R2D P
\TA_e0n b 1A SATA HDD R2D N
\TA_e0n b 1A SATA_HDD R2D UE P
\TA_o0n b 1A SATA HDD R2D UE N
IA_ton 2R \TA_e0n b 1A SATA HDD D2R P
\TA_e0n b 1A SATA HDD D2R N
\TA_e0n b 1A SATA HOD D2R C P
\TA_e0n b 1A SATA HOD D2R C N
\TA_o0n b 1A SATA HDD D2R UE P
\TA_e0n b 1A SATA HDD D2R UE N
1A con R2n Ia_1000 1A SATA ODD RPD C P
Ia_1000 1A SATA ODD R2D C N
Ia_1000 1A SATA ODD R2D P
Ia_1000 1A SATA ODD R2D N
Ia_1000 1A SATA ODD R2D UFE P
Ia_1000 1A SATA_ODD R2D UE N
TA_con R Ia_1000 1A SATA ODD D2R P
Ia_1000 1A SATA ODD D2R N
Ia_1000 1A SATA ODD D2R C P
Ia_1000 1A SATA ODD 2R C N
Ia_1000 1A SATA_ODD D2R UE P
Ia_1000 1A SATA ODD D2R UE N
MCP_SATA_TERVE. IA_TERME MCP_SATA TERVP

605 29C7
605 297
1683 20Cs
1683 20Cs
605 1686 29C7

605 1686 29C7

3aca
3aca

1683 34C1
1683 34C1
1686 34C1
1686 34C1
3aca

3ac3

16C3 2005

16C3 2005

605 207

605 207

6901 70C1 7008
70c2 7007
6901 70C1 7008
70c2 7007
1786 69C7
1786 69C7
6905

s9cs

6904 7008

6904 708

1746 237

1746 237

1783 6883
6c7 s8c2
1783 6883
6c7 s8c2
607 1783 68C2

6C7 1783 68C2

70C3 70C4 7005

70C3 70C4 7005

1743 2308

1743 2308

1906 3742
1906 3742
687 3745
687 3745
a7m
a7m
1906 3782
1906 3782
687 3785
687 3785
784
3784

1906 37C3
1906 37C3
687 375
647 687 3705
370

370

1906 37C3
1906 37C3
687 375
687 375

37

Wns VM) SYNG DATE=017 047 20049
T

MCP Constraints 1
d} Appl e Inc. 051- 7898 | D
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

P ———
102 OF 109
NOT TO REPRODUCE OR COPY |T

AL

5 | 4

|V AL mans eaBRENT DEST %ﬁffsﬁégsb OF <TO|
2 | 1

| DESI GN_SHEETS>

wwWWw Vvinafix vn



8

> WWW.

PCI Bus Constr ai

nts

PHYSI CAL_RULE_SET

LAYER

ALLOW ROUTE
ON

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

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

Section 2.8.

LAYER?
POl _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CLK_PCI _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 Wl GHT
Pal . =STANDARD ?
CLK_PCI * 8 ML ?

USB 2.0 Interfac

e Constraints

LPC Bus Constraints
PHYS! CAL_RULE_SET LAYER ARFONESTE | MNIMUM LINE WODTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_55S . =55_0HM _SE =55_0HM _SE =55_0HM _SE =55_0HM _SE =STANDARD =STANDARD
CLK_LPC_555 . =55_0HM _SE =55_0HM _SE =55_0HM _SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
LPC * 6 ML ?
CLK_LPC . 8 ML 2
SOURCE: MCP79 Interface DG (DG 03328-001_v0OD), Section 2.9.

PHYS! CAL_RULE_SET LAYER AKFONBUTE | 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_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING [ VI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C

SMBus

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

Interface

Constraints

Section 2.10.

SvB

=2x_DI ELECTRI C

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

Section 2.11.

PHYS! CAL_RULE_SET LAYER KON BUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SVB_555 . =55_0HM _SE =55_0HM _SE =55_0HM _SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT

HDA

=2x_DI ELECTRI C

MCP_HDA_COMP

8 ML

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

Section 2.12.

HD Audio Interface Constraints
PHYS! CAL_RULE_SET LAYER KON BUTE | M NIMUM 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_0HM _SE =55_0HM _SE =55_0HM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VeI GHT |

CLK_SLow

8 ML

SPI

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),

Interface Constraints

Section 2.13.

SI O Signhal Constraints
PHYS! CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 . =55_0HM _SE =55_0HM _SE =55_0HM _SE =55_0HM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT

SPI

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),

Section 2.14.

PHYS! CAL_RULE_SET LAYER ARFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_555 . =55_0OHM_SE =55_0HM _SE =55_0HM _SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING [ VI GHT

i

d

RAENS

zbwx. com

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—Me G PCl PCl MCP_DEBUG<7. . 0>
CoO—-eaan PCl PCl PCl _AD<23..8>
oo ama PCl PCl PCl _AD<24>
Do PCl PCl PCl _AD<31..25>
Do PCl PCl PCl_PAR
CoO—eaceel PCl PCl PCl_C BE L<3..0>
oo am PCl PCl PCl_I|RDY L
o—oaam PCl PCl PCl_DEVSEL L
Co——-eaan PCl PCl PCl_PERR L
oo an PCl PCl PCl_SERR L
o—taan =l =l PCl _STCP L
oo am PCl PCl PCl_TRDY L
o—ea-an =l =l PCl FRAME L
CO—eo el PCl PCl PCl_REQO L
Co—taamn.l =l =l PCl_GNTO L
Ot sl PCl PCl PCl_REQL L
oo an| PCl PCl PCl_GNT1 L
CO—eo il PCl PCl PCl I NTW L
CO—eo N PCl PCl PCl I NTX L
[CO—to el PCl PCl PCl_INTY L
ootz PCl PCl PCl_INTZ L

[ NCP_PCl Q1K QK Pa aK pQ PCl _CLK33M MCP_R
[ — aK pal aK pa PCl _CLK33M MCP
ot LPC LPC LPC AD<3..0>
D LecERaNE L LPC, LPC LPC FRAME L

O LBGRESELL LPC LPC LPC RESET L

O —Melecak QK 1PC QK IPC LPC CLK33M SMC R
[ — QK 1PC QK IPC LPC CLK33M SMC
[ QK 1PC QK IPC LPC CLK33M LPCPLUS
CO—lseExa USB_90D USE. USB _EXTA P

D s aon usa USB _EXTA N

[ — USB 90D USE. B _EXTA ED P
[ - USB_20D use USB EXTA MUXED N
[ — USB_20D use CONN_USB EXTA P
[ USB_90D USE. CONN_USB _EXTA N
O lsacavema UsB 90D use USB_CAMERA P

[ — UsB 90D use USB CAMERA N

[ — UsB 90D uss USB_CAMERA CONN P
[ — UsB 90D uss USB CAMERA CONN N
O—tsmaar USE_o0D = USB BT P

fa—t s aon = USB BT N

[ — USB_90D USE. CONN_USB2 BT P

[ — USB_90D USE. CONN_USB2 BT N
[CO—lsa1ean USB_90D USE. USB _TPAD P

[ — USB 90D USE. USB_TPAD N

[ — USB_90D USE. USB TPAD R P

[ — USB_90D USE. USB _TPAD R
ol USB_90D USE. USB IR P

o s aon = USB IR N
CO—\seexn USB_90D USE. USB EXTB P

[ - USB_20D use USB EXTB N

[ — USB_90D USE. CONN_USB EXTB P
[ USB 90D USE. CONN_USB EXTB N
CO—sasn USB_90D USE. USB_CARDREADER P
[ - USB_20D use USB CARDREADER N
O Meusasal MP_USE RBI MCP_USB RBI AS GND
CO—SMBsM®R 0. aK SME SVB SMBUS MCP 0 CLK
CO—S\eus M 0 DaTa SME SVB SMBUS MCP 0 DATA
CO—SMsMP 1 aK SME SVB SMBUS MCP 1 CLK
CO—SMBeUsMR 1 DATA SME SVB SMBUS MCP 1 DATA
[oO—mmarax HDA HDA HDA BIT CLK
= HDA HDA HDA BIT CLK R
CoO—toasnc HOA HDA HDA SYNC

[ HDA HDA HDA SYNC R
[O—toassry oa, oa HDA RST R L

[ — HDA HDA HDA RST L
CO—toasnm HOA HDA HDA SDI NO

[— HOA HDA HDA SDI N CODEC
[CO—tasar HOA HDA HDA_SDOUT.

[ —t HOA, HDA HDA SDQUT R

O ME oA PLLLDN O MCP_HDA_COVP. MCP_HDA PULLDN COVP
[ Messak QK SILOW QK _SLON PM CLK32K SUSCLK R
[ ak sian ak sian PM CLK32K_SUSCLK
CoO—smax SPL SPL SPI_CLK R

[ — SpL Spl SPI_CLK

[ — SPL SPL SPI_ALT CLK
Co—sa-Mml SpL Spl SPI_MOSI R

D spl sp SPI_MOSI

[ — SPL SPL SPI_ALT MOSI
CO—seusa SpL SpL SPI_M SO

[— SpL Spl SPIL_ MSO R

[ SPL SPL SPI_ALT M SO

[ ————] SPL SPL SPI_CSO R L

[ — SpL Spl SPI_CSO L

[ S SPL SPL SPI_CS1 R L

[ — SPL SPL SPI_CS1 R L USE MB

12¢3 1807

1802 1807

1802 1807

1883 40CB 4208 4205

18C3 40C8 4205

18C3 2404

1883 2484
241 408

2481 4208

1908 3888

1908 38A8

1906 2085
1906 2085
605 2087
605 2087
1906 2085
193 2085
605 2087
605 2087
1906 4888
1906 4888
as87

as87

1908 3907
1908 3907
193 38A4

19c3 3884

1286 20C3 4308
1286 20C3 4308
20C3 4388

20C3 4388

2002 5207
2047 2004
2002 52C7
2047 2004
2047 2004
2002 5207

2007 52C7

2002 52C7

20A7 2004

20¢7

2083 24B4

24B1 40Cs

2083 4245 4208
s1cs5

425 az08

2083 4245 4207
s104

4205 az08

2083 4245 4287
s104

4285 4205

2083 4287
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8 |

5

MCP RGM |

(Ethernet) Constraints

SOURCE: MCP73 Interface DG (DG 02974-001_v01l), Sections 2.7.2 & 2.7.4

PHYSI CAL_RULE_SET LAYER AFONEYTE | MNIMM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_M | _COMP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_CHM_SE =55_CHM_SE =55_CHM_SE =55_CHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
MCP_BUFO_CLK * =3: 1_SPACI NG ?

ENET_M | * 12 ML 2

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

DI FFPAI R NECK GAP

=100_CHM DI FF

SOURCE: MCP73 Interface DG (DG 02974-001_v01), Section 2.7.4

88E1116R (Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER ARONEBITE | M NMM LI NE WDTH
ENET_MDI _100D * =100_CHM DI FF. =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | VI GHT
ENET_MDI . 25 ML 2

i’l“. pa—

i

R 4E (2

www. qdzbwx. com

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

=M e MP MI_COP MCP M1 COVP VDD
oM e MP MI_COP MCP M1 COVP GND

O ME-QKesMBLED ENET M| MP_BUEQ_Q K MCP CLK25M BUFO R
[ ENET_M 1 MCP_BUEQ QLK RTL8211 CLK25M CKXTAL1
CO—SELLNIR L ENET_M 1 ENET_M | ENET | NTR L
CO—&erno ENET M| ENET M| ENET MDI O
Co—BerMc ENET M| ENET M| ENET_MDC

D —EnET_PuRunL L ENET M| ENET M| ENET PWRDWN L

[ — ENET_M 1 ENET_M | ENET _CLK125M RXCLK R
O —BELexax ENET_M 1 ENET_M | ENET _CLK125M RXCLK

[ — ENET_M 1 ENET_M | ENET_RXD R<3..0>
[CO—oeree ENET_M 1 ENET_M | ENET RXD<0>
[O—BErRan st ENET M ENET M1 ENET_RXD<3. . 1>
CO—oeLra ENET M| ENET M| ENET RX CTRL

[ — ENET_M 1 ENET_M | ENET RXCTL R

[ — ENET_M 1 ENET_M | ENET _CLK125M TXCLK R
CO—BELIxax ENET_M 1 ENET_M | ENET CLK125M TXCLK
[O—&ernm ENET_M 1 ENET_M | ENET_TXD<0>
oot ENET_M 1 ENET_M | ENET_TXD<3..1>
CO—&ELno ENET_M 1 ENET_M | ENET _TX CTRL

[ —t ENET_M 1 ENET_M | ENET RESET L
O—aELn ENET_MDL_100D. ENET_ MO ENET_MDI_P<3..0>

[ — ENET_MD_100D ENET_MDI ENET MDI N<3..0>

[ — ENET_M 100D ENET_MDI ENET _MDI_TRAN P<3..0>
[ ENET_M 100D ENET_MDI ENET _MDI_TRAN N<3..0>

325

323

3186

3186

311

311
311

3181

3108
3108
3108

3186

3187

3388 33C8

3388 33C8

3304 335
3304 335

=118 M.B
amyn

SYNG DATE=03/ 107 20049
———

Et her net

Constrai nts

(j Appl e I nc.
)

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN | S THE

PRGPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
TO MAI NTAI N THI' S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE CR CCPY I T

051-7898 | D
C.0.0

epr—
104 OF 109

AL

5

4

2 |

0T e CUBHENT  BEY B EET> OF <TO]
1

| DESI GN_SHEETS>

wwWWw Vvinafix vn



8

FireWre Interface Constraints

PHYSI CAL_RULE_SET LAYER AFONEYTE | MNIMM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
Fw 1100 . [ 110 oM O FF 110 oM O FF 110 oM O FF “110_oL o FF “110_oL o FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT

W

=3:1_SPAG NG

SD CARD | NTERFACE CONSTRAI NTS

SO_I NTERFACE

—3X_DIELECTRI C

PHYS! CAL_RULE_SET LAYER AFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
0555 . o omse Zs5_orna se Zs5_orna se Zs5_orma se e e
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT

=l
Fiy =t

www. qdzbwx. com

FIrTevwre nNet rroperiies

R 4E (2

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET prvs oL oG
O —ewea tea Ew 110D Ew e FW PO TPA P
CO—Ewea tea Ew1i0n Ew e FW PO TPA N
CO—ewentea Ew1i0n Ew e FWPO_TPB P
O —ewe e Ew 110D Ew e FW PO TPB N
[O—ewer e Ew1i0n Ew e FWP1 TPA P
CO—&wer e Ew 110D Ew e FWP1 TPA N
O—weiten Ew 110D Ew e FWP1 TPB P
CO—sweLtea Ew1i0n Ew e FWP1 TPB N
Port 2 Not Used
SD CARD NET PROPERTI ES
e e

ELECTRI CAL_CONSTRAI NT_SET prvs oL oG

Do D D | NTEREACE SD D<0>
ZD—somara D D | NTEREACE SD D<1>
[Z—somara D D | NIEREACE SD _D<2>
Do D D | NTEREACE SD D<3>
OD—sooata D D | NTEREACE SD D<4>
CD—somaa D D | NTEREACE SD D<5>
[ZD—somara D D | NIEREACE SD_D<6>
CD—so-mara D D | NIEREACE SD _D<7>
D—snax D D | NTEREACE SD CLK
CD—soan D D | NTEREACE SD VD

3486

3486
3486
3486
3486
3486

3486

3604
3604
3604
3604
3688
3688
3688
3688

Ww VM)
T

SYNC DATE=12/ 01/ 200:

(j Appl e I nc.
)

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREIN | S THE

PRGPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG
TO MAI NTAI N THI' S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE CR CCPY I T

FireWre Constraints

051-7898 | D
C.0.0

er—
105 OF 109

AL

5

4

2 |

0T e CUBHENT  BEY B EET> OF <TO]
1

| DESI GN_SHEETS>

wwWWw Vvinafix vn



PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
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

1TOL_DI FFPAI R

=STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 M

0.1 M1

o E

www. qdzbwx. com

DIV OJIVDUDS INTL

riuper v ©o

NET_TYPE

R 2 XX

LECTR CAL_consTRA NT ST v oL wane
[ — MBUS_SMCA_S3_SCl SMB, NE SMBUS SMC A S3 SCL
[— MBUS_SMC_A_S3_SDA SMB, NE SMBUS SMC A S3 SDA
[ MBUS_SMG, B_S0_SCl SMB, NE SMBUS SMC B SO_SCL
[ — MBUS_SMC, B_SO_SDA SMB, NE SMBUS SMC B SO _SDA
[ — MBUS_SMG, 0_S0_SCl SMB, \B. SMBUS SMC 0_SO_SCL
[— MBUS_SMC_ 0_SO_SDA SMB, NE SMBUS SMC 0 SO _SDA
[ MBUS_SMC,_BSA_SCL SMB, NE SMBUS SMC BSA SCL
[ — MBUS_SNC_BSA_SDA SME, \E SMBUS _SMC _BSA_SDA
[ — MBUS_SMCMGMT_SCL SMB, NE SMBUS SMC MGMI'_SCL
[ — MBUS_SMC,MGME_SDA SMB, NE SMBUS SMC_MGMI'_SDA
SMBus Charger Net Properties

e TvPE
LECTR CAL_consTR NT ST v oL wane
CO—s=®cs 1TQ1_DIEEPAIR CHGR CSI P
[— 1TQ1_DIEEPAIR CHGR CSI_N
CO—=®=cso 1TQ1_DIEEPAIR CHGR CSO P
[ 1TOl_DIEFPALR CHGR CSO N

6A7 43C5
6A7 43C5
4385

4385

Wns VM)
T

SYNG DATE=017 047 20049

SMC Constrai nts

(j Appl e I nc.
)

THE | NFORMATI ON_CONTAI NED_HEREI N | S THE
PROPRIETARY PRCPERTY. OF APPLE COMPUT ER INC
OSESSOR AGREES TO THE FOLLOW NG
| TONAINTAINTHS DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE CR CCOPY IT

NOTI CE OF PROPRI ETARY PROPERTY:

—
106 OF 109
'V AL m s ROMBRENT 'bvl“é‘é“l‘&ﬁf”sﬁEEb OF <TO|

051-7898 | D
C.0.0

5

4

2 |

AL

| DESI GN_SHEETS>

wwWWw Vvinafix vn



5

ALLON ROUTE
PHYSI CAL_RULE_SET LAYER ORERY

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

DI FFPAI R

B =STANDARD

=STANDARD

=STANDARD

=STANDARD

0.1 M1

0.1 M1

e

&

iy =l

R 2 XX

www. qdzbwx. com

N4 OCINOUIM INC rMuocena o

p
g
Pl
9
:
2
El
f

PHYSI CAL

NET_TYPE
SPACI NG

DIEEPAIR

CHGR CSOR P

DIEEPAIR

CHGR CSO R N

DIEEPAIR

CPUTHVBNS D2_P.

DIEEPAIR

CPUTHVBNS D2 N

DIEEPAIR

CPU THERMD P

DIEEPAIR

CPU THERMD N

DIEEPAIR

I SNS CPWTT P

DIEEPAIR

DIEEPAIR

| SNS

P1V5SOMCP P

DIEEPAIR

| SNS

P1V5SOMCP_N

DIEEPAIR

| SNS

PVCORESOMCP P

DIEEPAIR

PVCORESOMCP_N

DIEEPAIR

MCPTHVENS D2 P

DIEEPAIR

MCPTHVENS D2 N

DIEEPAIR

MCP_THVDI ODE P

0000000000000000

DIEEPAIR

MCP_THVDI CDE N

45A8 5983

45A8 5983

6C7 4685
6C7 4685
20C3 4685

20C3 4685
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K24 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS

BOARD AREAS

(AN Y

QEREPRR

TOP, 1SL2, 1SL3, | SL4, | SL5, I SL6, I SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTOM

NO_TYPE, BGA_P1MV

M 15.5.1

PHYSI CAL_RULE_SET LAYER AKFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | Di FFPAI R NECK GAP
DEFAULT - Y =50_0HM _SE 0. 100M1 30 W1 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 12.7 MM =DEFAULT =DEFAULT

PHYS! CAL_RULE_SET LAYER ARFONBUTE | 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 Y 0.090 M 0.090 MM
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD

PHYS! CAL_RULE_SET LAYER AKFONBUITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
50_CHM SE Top, BOTTOM Y 0.115 M1 0.115 M1
50_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD

PHYS! CAL_RULE_SET LAYER ARFONESTE | MNIMUM LINE WODTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
40_0HM_SE Top, BOTTOM Y 0.165 M1 0.100 M1
40_0OHM_SE * Y 0.126 MM 0.100 MM =STANDARD =STANDARD =STANDARD

PHYS| CAL_RULE_SET LAYER AFONEXTE | MNIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

27P4_OHM_SE TOP, BOTTOM Y 0.310 MM 0.310 MM
27P4_OHM_SE * Y 0.222 MM 0.222 MM =STANDARD =STANDARD =STANDARD
PHYS! CAL_RULE_SET LAYER ARFONBUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
70_OHM DI FF | SL3, | SL4, | SL9, | SL10} Y 0.151 MM 0.100 MM =STANDARD 0.224 MM 0.224 MM
70_OHVLDI FF TCP, BOTTOM Y 0.185 M1 0.100 M1 0.200 MM 0.200 MM
PHYS! CAL_RULE_SET LAYER AFONESTE | MNIMUM LINE WODTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF | SL3, 154, 1509, 1 501 Y 0.095 M1 0.095 M1 0.234 M 0.234
90_OHM DI FF TOP, BOTTOM Y 0.112 MM 0.112 MM 0.220 MM 0.220 MM
PHYS! CAL_RULE_SET LAYER KON BUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_CHM DI FF  |ist3, 5L, 1509, 1 SL10) Y 0.075 M1 0.075 M1 0.244 v 0.244 v
100_CHM DI FF TCP, BOTTOM Y 0.001 M1 0.001 M1 0.230 MM 0.230 M
PHYS! CAL_RULE_SET LAYER ARFONESTE | MNIMUM LINE WODTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_CHMDIFF  |ist3,15t4, 1509, 1 SL10) Y 0.075 M1 0.075 M1 0.330 MM 0.330 MM
110_CHM DI FF TCP, BOTTOM Y 0.077 M1 0.077 M1 0.330 MM 0.330 MM
PHYS! CAL_RULE_SET LAYER KON BUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1:1_D FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 M 0.1 M

Fukh

F M 4 (2

www. qdzbwx. com

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI hG_RLLE;SE‘T NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI O\L_RULE_S‘ET
DEFAULT * 0.1 M ? * * BGA_P1MV BGA PIMV o MEM 40S BGA_P1MV STANDARD )
STANDARD * =DEFAULT ? MEM_ CLK * BGA_P1MV BGA P2 MEM 40S_VDD BGA_P1MV STANDARD
BGA_P1MV * =DEFAULT ? CLK_FSB * BGA_P1MV BGA P2
BGA_P2MV * =DEFAULT ? CLK_LPC * BGA_P1MV BGA P2W
BGA_P3MV * =DEFAULT ? CLK_PCI * BGA_P1MV BGA P2W
CLK_PCI E * BGA_P1MV BGA_ P2W
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT -
CLK_SLow * BGA_P1MV BGA_P2MV
1.5:1_SPACI NG * 0.15 MV ? -
FSB_DSTB FSB_DSTB BGA_P1MV BGA_P3MV
2:1_SPACI NG * 0.2 W ?
2.5:1_SPACING * 0.25 MV ?
3:1_SPACI NG * 0.3 W ?
4:1_SPACI NG * 0.4 MW 2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT
2X_Dl ELECTRI C ToP, BOTTOM 0.140 MM ?
3X_DI ELECTRI C ToP, BOTTOM 0.210 MM ?
4X_DI ELECTRI C ToP, BOTTOM 0.280 MM ?
5X_DI ELECTRI C ToP, BOTTOM 0.350 MM ?
2X_DI ELECTRI C . 0.126 MM ?
3X_DI ELECTRI C . 0.189 MM ?
4X_DI ELECTRI C . 0.252 MM ?
5X_DI ELECTRI C . 0.315 MM ?
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