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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/ -
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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15550694 15550387 ALL Mirata alt to TDK

15550661 15580511 ALL Mirata alt to TDK

15550660 155580513 ALL Mirata alt to TDK

Schematic / PCB # s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

051- 8540 1 SCHEM PCB, LI O, K78 SCH CRI TI CAL
820- 3053 1 PCBF, LI O, K78 PCB CRI TI CAL
946- 3092 1 LI O LOCTI TE W EB 0.08, K78 UV_GLUE CRI Tl CAL

BOM 639-1784 PCBA, LI O K78
MCO  056-4207 MCO, LI O, K78
EEEE: DKO5
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DI'SPLAY PORT+
T29
CONN

PG 64

16 2a8

XDP OUO\IN ITAG 2900, 0w
bz U1000 MEMORY
- 1066/ 1333MHZ:
A 64-Bit
| NTEL CPU 10 268
1| NTERNAL
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MVEMORY
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.. o o o 29,20 o
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RTC o om @0 VOLTAGE/ CURRENT SENSOR
SYSTEM . o 17 o 17 s —
CLOCK
SPI BOOTROM 5500
Pe 25 SOTER FAN CONN
J4501 M sc
ssp ATA . e memo e o
e e Lrc LPC*ﬁP' -
uU1800 Po 16 SMC
oo I NTEL PCH o s
v e pe a0 SMB_A Lo
Res aur Feir 2600 —
600 PClE ovi out COUGAR PO NT ° _I_ USB
TMDS OUT - HLB- 1
LVDS ouT o
T29 ROUTER q =
Po 34,38 o 7 EFFECT
oP P ouUT e T | PD_FLEX ros
B
usB . UsB OO
ro 17 ® HUB- 2
. -
o Po 2 EXT_USB
Saeio ITAG = po 3
CH
XDP CONN M
PaE PCl SvB HDA
X21 PG 16 PG 18 PG 16 PG 16
W RELESS
CONN
SPEAKER O GHT
o w5 - AVP SPEAKER
CONN
LEFT 1/ 0 CONN e ras
R N

Us201

PG 7

a0z e
CANEF?A+NALS EXT USB
CONN

L

T

L LI O BOARD

SPEAKER || LINE IN| | HEADPHONE]
AP FI LTER FI LTER
T LEFT "HEADPHONE/
SPEAKER LINE IN
CONN JACK

PG 10
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TRUE

Functi onal

J4720 (Canera)

PP5V_S3_CAMERA F B

TRUE

USB_CAMERA CONN_N 613

TRUE

USB_CAMERA CONN_P 613

TRUE

12C ALS _SCL B

TRUE

12C ALS SDA s

TRUE

GN\D

00000

TRUE

J6701 (M crophone)

Bl MCLOF 10

TRUE

Bl MC H _F 10

TRUE

GN\D

_ 00

TRUE

J6702 (Left speaker)

SPKRAMP_L_N_OUT 910

TRUE

SPKRAMP_L_P_QOUT 910

TRUE

GN\D

_ 00

Poi nt s

e ————————
SYNC _MASTER=( K6 _M_B) SYNC DATE=(12/11/2009)

m=3

FUNC TEST
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" S0, SOM'

RAI LS

s =PP3V3RI1V! AUDI — PP1V!
A - .

6

=PP3V3_S0_AUDI O

NARL BASE=THUE
=PP1V5_S0_AUDI O 7

PP3V3 SO

KRR :

ACRSE-THhUE
=PP3V3_SO0O_AUDIO DIG -
=PP3V3_S0_TEMP_SNR 6

DI Gl TAL GROUND
GND

ValTAGES oV '

"S3" RAILS

n &Hl

s =PP5V_S3_REG =

MAKE

RAI LS

s =PP3V42_G3H REG — PP3V42 H
@! @Aggg \%?Eg §W

" EasE-TRUE
=PP3V42_G3H_ONEW RE w

=PP5V_S3_CAMERA

=PP3V42_ G3H AUDI O UF 10

=PP5V_S3_AUDI O AMP

IIIHIII

=PP5V_S3_AUDI O

12 4+ _GND_MPM CHGND

126 =PP18V5_DCI N CONN —

PP18V5_G3H

RS

Pogo pi ns

APN:. 870-2015

ZS8001
1. 4Dl A- SHORT- ST LVER- K99
M

I““‘*()

APN:. 870-2015

Pl ace under audi o connector (bottom side)

ZS8003
1. 4DI A- SHORT. ST LVER: K99
M
41@
APN: 870-2015
ZS8004
1. 4DI A- SHORT. SI LVER: K99
M

——0

Pl ace near MPM near edge of board (bottom side)

12« _GND_MPM CHGND

ESD Boss

OM T_TABLE
Z0805
STDOFF- 2. 70D1. 6H SM

1
Pl ace near MPM near edge of board (bottom side)

APN: 998-3725

Pl ace near MPM near m ddl e of board (bottom side)

PART NUMBER qQry

DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

860- 1427 1

ESD STANDOFF, K21/ K78 Z0805

SYNC MASTER=( K24 M_B

SYNC DATE=(02/04/ 2009
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Port Power Swi tch
PLACENENT_NOTE-NEAR 34610
TPS2561DR CRI TI CAL
. _=PP5V_S3_EXTUSB o
| 2 ino aur] @ PPSY S3 RTUSB B ILIM FERR- 220- OHM 2. 5A
3 8 M N LIRE W DTH=0. 5 mm 1 2 PLACE L4610 AND L4615 AT CONNECTOR PIN
T amfae e | R ST B
s @m—USB EXTD OC L 10JFAULTL* 1LIMZ USB_EXTD | SET 1 C4615 M N NECK W DTH=0. 5 mm
NCxCqFAULT2* — 0, 1UF
C4690 C4691 |1Cap16 oe C4695 o ive f
1 1 1 1 USB_PWR EN2 5 lene il 1 1 555
Toge - L g 1UF :—940%;:6 oo PR tolF -1 L JoUF zRé‘GZEO L CRI TI CAL
BT LR TR ‘RA691 e i % -
6,28 2 2 10y 2 fefy A < q @n2] 2] & % ow 34610
683 402 LAV 683 683 55 PLACENENT_NOTE-NEAR 34610 USB- LEFT- K99
1/ 20w ) T L ERT-TH
L35 RA690 sets |_|im (23.2k = 2.17-2. 59A) fégﬁ — 50
BUPONS [
L 1 oem USB_EXTD N 3 (Y Y Y e s CONN_USB_EXTD N B
- o USB_PVR_EN = &= — .- QONN_USB_EXTD P EEX
1 sqey USB_EXTD P 2 (Y YT || - 43
6
2| s ;:I | O
8 (0] 8 [®] 514- 0739
6|VBUS » |
BASED FF CHARACTERY ZATI CN CNl OTHER CESI GRS GA650 115 NOT FEQUIFED LEAVING 17 AS O STUFFED
1|GND
610 =
= RCLAVPO502
SLP1210N6
CRI TI CAL

USB PORT B (LEFT PORT)

SYNC MASTER=( K84 M._B

T

SYNC DATE=(11/09/ 2009

Ext er nal

USB Connectors
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LI O PONER

34 Pin LI O Fl ex Connector MT 34701
APN: 516S0859 W REPAD- 24AWG

12 4 =PP18VS DOIN CONN 1. 47X0. B5MA TH- NSP

AXK734127G OMT 34702
F- ST-sM W REPAD- 24AWG
- 1. 47X0. BSMA TH- NSP
MT 34703
2 =
w7 o HDA RST L - oo PP3V3R1V5 SO _AUDI O 4 W REPAD. 34 AWG
o7 AD GO 3 210 o4+ =PP3V42_G3H REG 4 1. 47X0. 85M TH- NSP
10 AUD | PHS SW TCH EN 5 _00_6 o—> SYS ONEW RE Ve X0 1
n AUD | P_PERI PHERAL DET > 7 Lo oA 8 - SMC BC ACOK o 2 OMT 3Ja704
10 AUD 12C INT L 9 Lo o 10 USB PWR EN 5 W REPAD- 24AWG
o 1 2C LI O SDA 1l g ol USB EXTD OC L T s 1.47X0. 85M TH- NSP
136 12C LI 1315 ot =PP3V3_S0_AUDI O 4
am T
13 10g By L2C MKEY SDA gy 15055116 g SPKRAMP_| NR N ams e 1 W REgiZ)f)gtlAVG
13 10Ty 12C M KEY SCL =100 o SPKRAVP | NR P amo = 1. 47X0. S5MM TH: NSP
19 20 1
O O L
137 o} HDA SDOUT &= 21 5 0422 qm USB CAMERA N 613 12 _GND DCI N CHGND oMT JA706
bl 23 24 o o | USB CAMERA P W REPAD- 24AVG
B 0% ** o + =PPSV S3 REG 1. 47X0. 85MM TH NSP
O O 1 I:I
137 I HDA SDI NO - 271 5 0128 g USB EXTD N Va:im SRS
137 (T} HDA SYNC - zj 00 22 e USB EXTD P D s
32 9T
00O SPACE THE HOLES 2MM APART CENTER TO CENTER

oRITICAL
L4720
CAVERA/ ALS o0-cin
oLPONS
SRS
JA4720 13 3 USB CAMERA CONN P 3 Y 4 USB CAMERA P ¢ 15
819Q l:3ETOS§M— K281 [ —
O7 13 3 USB CAVERA CONN N 2 Y Y IS USB CAMERA N ¢ 13
PLACENENT_NOTE-PLACE CLGSE TO 34620
1
o 2
Py
8 32 Lar21 =PP5V_S3 CAMERA ,
o4 2 PP5V_S3 CAMERA F 2 (Y L1
ol 12C ALS SCL 5 6 M N NEGOW DTH-O: 25 mm FERR- 120- OHM 1. 5A
6 12C ALS SDA verTAGEssY 0402- LF
o PG a6 ca721 1
0. 1uF ——

Ben
228
|

1

APN: 518S0767

Tenp Sensor

4 _=PP3V3 SO TEMP_SNR

| 2C al i ases

5
12C LI O THERM SDA & V+

— 12C LIOQ THERM SCL &

136 12C LI O SDA

NAKE_BASE=TRUE

136 12C LIOQ SCL w730
MAKE_BASE-TRUE HPAOO330Al
12G ALS SA e 12C LI O THERM SDA 6 sorses 4 1
| 2C ALS SDA e 6 12C LIO THERVI SDA gy 6 fpp Aoool4 C417U'3;O

s 12C IO THERM SOL g 1 lsoy I R s, [ ASTERCVASTER -
&% ree
. 1 LI O CONNECTORS

2 BrRTRG, NOVET
APN: 35352039 d} Appl e I nc. 051- 8925
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L6201
FERR- 22- OHM 1A- 0. 065- OHM

AUDI O CODEC

APPLE P/ N 353S2355

U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL

PPSV_AUDI O HPANP 7

74 E =PP1V5 SO0 _AUDI O 1 2 PP1V5 SO _AUDI O DI G
ML ¢
CNECC ) m _
C6210 1 1 Cp21]  VeTAEL sV =PP1V5_SO_AUDI O a7
4,10 %1
a PP4V5 AUDI O ANAL OG 7 10 11
402 201
= C6219 |,
- 10UF Cc6218 1 CB217
20% B
11 10 8 7 GND_AUDI O CODEC o 2 0. 1UF =L 0UF
= . TANT- POLY < ol w 10% —T— 20%
TI CA TI CAl 2012- LLP 2 2 16V
o N < N X5R .
107 D PP4V5_AUDI O ANALOG C6221 1 1 C6220 R AN paLY GND_AUDI O CODEC 781011
10U 10UF M N_LI NE_W DTH=0. 20MV| D VA REFVA_HP VA AUDI 7810 11
A 5290 20%, M MBI ASCBIRS W 59 VBl AS_DAC
\ER 2 2 & |
B 2ot e Sl e T W W Wor 30 waiiae e sa st s s AD P POT L o
g :?}EDW 54206 EN 1 VHP:FI o U201 HPOUT_Rl_40 M N LINE W DTH=0_30Mu M N_NEGK_W OTH=Q 200y AUD HP PORT R oD ¢ o
, so1 M N-RECK-W BTHE0. 19MM CS%Z:SBB HPREF|_39 M NLLLNE W OTHED 3000 M N_NECK_\W DTHEQ 2000 AUD_HP_PORT REF am e
NC NC AUD GPIO 0 nq TEST=TRUE 2_|GPl O/ DM C_SDAL LI NEQUT_L1+|_35 NQ_TEST=TRUE NC AUD LOL P L NC
NC NC AUD GPIO 1 NQ TEST=TRUE 12 |GPI 019 %cﬁs%z LI NEQUT_L1-| 34 NQ _TEST=TRUE NC AUD LOL N L NC
NC NC AUD GPIO 2 o TeEST=TRUE 14_|cPl - LI NEOUT_R1+| 36 NQ_TEST=TRUE NC AUD LOL P R NC
GPI 8 = SPKR AMP SHDN CONTROL s s ¢oorp-AUD GPIO 3 15 |GPl B LI NEOUT_R1-| 37 NO TEST=TRUE NC AUD LOL N R NC
1 [IID-AUD SENSE A 13 |SENSE A LI NEQUT_L2+| 31 AD LR P L o LFT. SPKR sG sou
LI NEOUT_L2-| 30 AUD LO2 N L o o : AP CE
=PP3V3 SO AUDIO DI G . LI NEC 32 AUD LR P R
74D 45 |FLvP O NEouLzJ' ” AD L2 N R 0D ° g1 SPKR AWP. SIG SOURCE
43 |FLYC - oD °
106226 42 |FLYN
0. 1UF
| AS|_16 AUD_CODEC M CBI AS
S % M P e e 2ot o 0
M NNECK_W DTH=0. 15M1
xR 3 l\v.wo CRITICAL M N_LINE_W DTH=0. 20M1 o
v 54206 VOO M N-NEGKOW DTH-O. 1510
M N_NECK_W DTH=0. 150
= 1 VL_IF
LI NEIN_L+[_21 NQ_TEST=TRUE NCAUD LI PL NC
HDA BIT CLK 6 |BiI =
e D Tak LINEIN_C MO TEST=TRUE NC AUD LI _REF_ NC
13 0 [rRy—HPA SYNC LI NEI N_R+[_23 NQ TEST=TRUE NC AUD LI P R NC
R6211 | 10 |syne
22
HDA SDI NO 1 > 13 AUD SDI_R 8 18 AUD MC INP L
13 /V\/\/ = SDI M CI N_L+ Yan B Mc c | NOUT
2 5 |sbo M CIN_L-| 17 AUD MC INN L am o BX OO0
Ve M CI N_R+|_19 AUD MC INP R am o
201 11 . L
12 o DDA SDAU || RESET M Ol N_R|_20 ADMC IR G, B MC CEC LT
13 6 [rmy—HDA RST L
NC _NC AUD SPDIF IN  NQ TEST=TRUE 47 |SPDIF_IN
ey VREF+_ADd_27 CS4206_VREF_ADC
NC _NC AUD SPDI F OUT N TEST=TRIE 48 |SPDI F_ouT = M N_LTNE_W DTFF0. 200 Ne
M NNECK_W DTH=0. 15M1
DM C scL| 4 NQ_TEST=TRUE NC AUD DM C CLK NC
DG\D THRM PAD AGND
1 (o] |
< o
L c6224 |, ,|' C6225
= 1IUF—— ——10UF
20% T 20%
eV o 2 16V
TANT- PLY

11 10 8 7 GND_AUDI O CODEC

M N_LI NE_W DTH=0. 5MVI
M N_NECK_W DTH=0" 2V

VOLTAGE=0V

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

L6202 M N_LI NE_W DTH=0. 20MV1
FERR- 22- OHM 1A- 0. 065- OHM M N_NECK_W DTH=0. 15Mv

VOLTAGE=5V
1 ‘ 2

PPSV_AUDI O HPAMP _ 7
0201

K21: PLACE XW6201 NEAR J4702
K78: PLACE XW6201 NEAR C4616

LI NE_W DTH=0. 20MM M N_LI NE_W DTH=0. 20MM

L6200
XW5201 FERR- 22- OFV 1A~ 0. 065- OHM M N-REGK-W DTHE0. 190 u6200 M N_NECK W DTH-0. 1604
Y VOLTAGES5V TPET1748 VOLTAGESA. 5V
=PP5V_S3 AUDI O 1 2 _PP5V_S3 AUDI O XW, 1 2 4V5 REG I N 6 1 PP4V5_ AUDI O ANALOG
B 1 Wi N LTRE W DTHED. Gom IN aut oD
M N_NECK_W DTH=0. 20MV 0201 CRI Tl CAL
VOLTAGE=5V R262220 4V5 REG EN 4|EN NR/ FB[3 4V5 NR
1074@ =PP3V3 S0 _AUDI O DI G 1 7 2
NCLS.
120w GN\D CRI Tl CA CRI Tl CAl
e * 06200 4 C6202 * 1 C6203
—L 1F XW6200 0.10F — —1,0UF
2 Xk - X5R: c&lzé?\,/l 2 2 ié\é M
402 1 % 2 0201 0201-1
= GND AUDI O CODEC 7810 11
l PLACE XW5200 BENEATH U6200, BETWEEN PINS 2 & 5

2012- LLP

NOTES ON CODEC |/ O

DI FF FSI NPUT= 2. 45VRMS

SE FSI NPUT= 1. 22VRMS

DAC1 FSOQUTPUT= 1. 34VRMS

DAC2/ 3 FSQUTPUTDI FF=

DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS

SYNC MASTER=AUDI O SYNC DATE=04/ 05/ 2011
e

AUDI O CODEC/ REGULATOR

o g e e
1-892
d} Appl e Inc. " 8925
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

10 7 [C)-AUD_HPPORT L

NC AUD HP ZOBEL L

M NoNERR_W BTH=8: 36MM

1 10 7 (TR GND_AUDI O CODEC

NOSTUFF
*R6502
10K

1%

1/ 20W

3
5201

NC AUD HP ZOBEL R

M N_LINE W DTH=0. 30MM
M NZNECK_W DTH=0. 20MM

NOSTUFF
'R6512
/%ow
2201

10 7 [T)-AUD_HP_PCRT R

ISYNC MASTER=AUDI O
TTILE

SYNC _DATE=04/ 05/ 2011
———

AUDI O HEADPHONE FI LTER
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HZ
GAIN 6DB
ALIAS OF PPSVLT_S3, M N_LINE_W DTH-0. 60MM M N_NECK_W DTH-0. 20
4 =PPSV S3 AUDIO AWP
6608 L mne
608 *| - o coets e oo 50
Jo% =T T o M N_NECK_W DTH=0. 20 MV
CRI Tl CA xR 2 PVDD 2 eav.Tant PKRAVP LN OUT 310
201 LB62 2012- LLP
L6620 C6620
FERR- 22- CHV 1A- 0. 065- OHM 0. 1UF I\MXV?LBPSOO M N_LI NE_W DTH=0. 30 mm
T D—AD L@ NI i z PKRAVP INL_P 1]]2 13 MAX98300 L P A3 | N ouT+ Bl M N_NECK_W DTH=0. 20 MV
0201 1'0'% CRI Tl CAL 13 MAX98300 L N B3| N our-| L SPKRAVP L P_QUT 310
16V
Le621 xsrcerm CB621
FERR- 22- CHV 1A- 0. 065- OHM 0201 0. 1UF
T —AD L@ P | i z PKRAVE INL_N 1|2
1N
16V
R6620 >6§-th1;RM
76 AU GPIO 3 1TANA 2 L_SPKRAVP_SHON
L6610
FERR- 22- CHV 1A- 0. 065- OHM
Y YN SPKRAVP_I NR_P
7 m D LR PR L 2 @ 6 13
o201
L6611
FERR- 22- CHV 1A- 0. 065- OHM
7 O D 1P N R il 2 PKRANP | NR N {ooD & 12
o201

SYNC_MASTER=AUDI O SYNC_DATE=04/ 05/ 201
o — —

AUDI 0: SPEAKER AMP
TENNG NOVEET
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUVE CONVERTER
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7

K16 LI O BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS
BOARD LAYERS BOARD AREAS ?’\9{-\ EDoPNIMT/pS \A/LE%IGSv%
ToP, 1'SL2, 1 SL3, 1 SL4, 1 SLS, BOTTOM NO_TYPE, BGA_P1WM W 15.5.1
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DEFALLT . v =50_cHv SE 0. 100M1 30 W 0w om o
STANDARD * Y =DEFAULT =DEFAULT 12.7 W™ =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
55_0iM SE ToP, BOTTOM Y 0.120 W 0.120 W o
55_CHM SE * Y 0.125 WM 0.125 WM =STANDARD =STANDARD =STANDARD »
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_0Hv DI FF . N =STANDARD =STANDARD =STANDARD =STANDARD —STANDARD
90_CHWLDI FF 1S3, 1514 v 0.115 W 0.115 W 0.130 M1 0.130 W
90_CHWLDI FF ToP, BOTTOM v 0.125 W 0.125 W 0.110 M1 0.110 M1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAIR PRI MARY GAP | DI FFPAI R NECK cap
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PHYSI CAL_RULE_SET LAYER AEONEY M NI MJUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ DI EEPAI R AUDIL O SPKRAMP_| NR P 60
SvB_555 . =55_oHa SE =55_oma sE =55_oHa SE =55_oma SE =sTANDARD ssmown DI EFPAI R AUDI O MAX98300_L_N N
=
[ DI EEPAI R AUDIL O VAX98300_L_P N
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | WEI GHT
e . 2x_oi ELECTRI C >
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.11.1
HD Audi o Interface Constraints
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SYNC MVASTE! K24 M_B SYNC DAT! 04/ 06/ 2009
pmya
BN e
@ Appl e Inc.
s meX
S 4.0.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 103 OF 103
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 13 OF 13

2 1




