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FUNCTI ONAL TEST PO NTS

00 000000

0 0000000000 0

SI G_NAME FUNC_TEST FUNC_QTY

AUDI O LO DET_L TRUE o1
AUDI O LO OPTI CAL_PLUG L TRUE o1
AUDI O LI _DET_L TRUE o1
AUDI O LI _CPTICAL_PLUG L TRUE o1
AUDI O CODEC RESET L TRUE 8 10
AUDI O SPDI FRX_RESET_L TRUE on
1 2C_AUDI O SDA TRUE .
12C AUDI O SCL TRUE .
AUDI O | 2S DTI B _SEL TRUE on
GND_AUDI O SGND TRUE .

| 2S_DEV_TQ SB_DTI TRUE oo
1 2S_SB_TQ DEV_DTO TRUE oo
12S_BI TCLK TRUE o
12S_MCLK TRUE o
AUDI O_SPKR_MUTE_L TRUE o
AUDI O LO MUTE L TRUE o1
AUDI O EXT_MCLK_SEL TRUE on
AUDI O SPDI FRX_GPCD TRUE o
PP3V3_PWRON AUDI O AVDD TRUE .
PP5V_PWRON AUDI O AVDD TRUE .
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—>
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VAKE_BASE=TRUE
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=12S 1 2SMUX_MCLK_OUT o - 12S PCMB052 MCLK _ o =12S PCMB052_MCLK
> MAKE_BASE=TRUE - — >

12S SB _TO DEV_DTO . _ __ =12S PCMB052_DTO

VAKE_BASE=TRUE —> =
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NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET | SPACI NG PHYSI CAL | DI FFERENTI AL_PAI R
— 12s 12s 12S SB_TO DEV_DTO
— 12s 12s 12S DEV_TO SB_DTI
— 125 125 125 MCLK
— 12s 12s 12S BI TCLK

Page Not es

Power aliases required by this page:

- =PP5V_PWRON_AUDI O_ M_BCONN_PVDD

- =PP5V_PWRON_AUDI O_ M_BCONN_AVDD

- =PP3V3_PWRON_AUDI O_M_BCONN_AVDD

- =PP3V3_RUN_AUDI O M_BCONN_DVDD

- =GND_AUDI O_M_.BCONN_SGND ( GND f or AVDD)
- =GND_AUDI O MLBCONN_PGND ( GND f or PVDD)

Signal aliases required by this page:
- =1 2C_M-BCONN_SCL
- =l 2C_M_BCONN_SDA

BOM options provided by this page:
( NONE)

568

568

568

568

AUDI O CONNECTOR ( TO M.B)

%E&& +5V_MAI N_USB

M ST- SM2- LF
1 50
, _ADAPTER DET . 2 29
, _CHARGE LED L Pl a8
T a 47 USB_DP o
5 46 USB DM 917
. 12S SYNC - 45
<& R 4o | 12S DEV TO SB DTl e
oo sy 1 2S_BI TCLK — s [ l2s sB To DEV DTO oD 5 6 o
scer> =1 2C_M_BCONN_SCL - 10 4 1125 MOLK o> s s
o com =1 2C_M_BCONN_SDA 1 a0
RREET: s 1 AUDIO SPDI FRX_RESET L o - 2
w5 rmy AUDLO LI _OPTI CAL_PLUG L 13 38 | AUDIO CODEC RESET L QoD - 20
w5 oy AUDI O LI _DET_L S a7 | AUDIO | 2S _DTIB_SEL oD - 52
15 s | AUDIO SPKR MUTE L o - 1
+=PP3V3_RUN_AUDI O M_BCONN_DVDD [ 16 s o [ AUDIO LO MUTE L @D -
s s oy AUDL O LO OPTICAL_PLUG L Y s | AUDIO EXT MCLK SEL o s 2
s AUDI O LO DET_L o 18 33 . | AUDI O SPDI FRX_GPQD s
™ - L - am
+ =GND_AUDI O M_BCONN_SGND 20 a1 ) =PP3V3_PWRON_AUDI O M_BCONN_AVDD ,
21 30
22 29 ) =PP5V_PWRON_AUDI O M.BCONN_AVDD ,
23 28
I 24 27 1
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NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET | SPACI NG | PHYSI CAL | DI FFERENTI AL_PAI R

12S PCM3052_DTI _R

— 128 l 128
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Power al i ases required by (his page! Br ownQdi o CODEC (TI PCVB0O52A)

- =PP4V2_AUDI O_CODEC_AVDD

GRS | f 3052 uses 12S-a, ADR = NC or |ow, |2C Addr=8C
" 2l3c Pawss a1 T P | f 3052 uses 12S-b, ADR hi gh, 12C Addr=8E

- =1 2C_PCMB052_SDA
- =1 2S_PCMB052_DTO

- =1 2S_PCMB052_DTI

- =12S_PCMB052_MCLK

- =12S_PCMB052_BI TCLK

- =12S_PCMB052_SYNC s =PP4V2_AUDI O CODEC AVDD
BOM opti ons provided by this page: LAOOS
(NONB) 1000~ OHM 200MA
. =PP3V3_AUDI O CODEC DVDD LYY Y2 PP3Vs POVBO52_DVDD,
0603
M RHV'ECE WBHIE8 38 i .
051 CRI TI CAL| CRI TI CAL CRI TI CAL
CRITI CAL 1{@ CAOOO CAOOl 11 CA0021:
R 2 S ~|&]8 Lé:/ f— 16— 1 '3:7)
o =1 2S_POVBO52_BI TCLK VDD VG by 2 84505"2—(
- o= 25_PCVB052_SYNC = ~JA000
CMBO52A AUDI O_CODEC_| NREF ——
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3
%/f:l/g‘é" RAO21 SRR vourL|2s (AUDLO_CODEC_QUTL) AUDI O_CODEC_QUTL o 55
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manS -> -
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‘D - M NP[28 o PCMB052_M C P
NC _1|ATEST Il CRI TI CAL
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Power aliases required by this page
- =PP4V2_AUDI O LI FI LT_AVDD
- =G\D_AUDI O_CODEC_SGND

Signal aliases required by this page

( NONE)

BOM options provided by this page
( NONE)

f Line-In Filter
'I%édB Av = 0. 49

106 =PP4V2_AUDI O CODEC AVDD

AUDI O CODEC | NL

AUDIO LIFILT SHUTDOAN L 110 15
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b CRITI CAL
2522
CRI TI CAL
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: 2
by
CRI TI CAL
CAl115
o my AUDL O LI _GND 10UE %1515 R@%K16
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% N
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AUDI O LIFILT_RT 110K,
1%
16
i
1413 10 s =GND_AUDI O CODEC_SGND
RA120*
100K
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AUDI O_CODEC | NR
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NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET | SPACI NG PHYSI CAL | DI FFERENTI AL_PAI R I 2 S Bu S DT I MJ X
12 12 12S 1 2SMJX_MCLK _OQUT R ., . .
g oa Doa (25 1 2sMX DIl OUT B Host bus receives either CODEC DTl or CS8416 DTl
[ — 12s 12s 12S CS8416_DTI _R 12
P L2s 125 1 2S_CS8416_RMCK_R L + =PP3V3_AUDI O | 2SMUX_DVDD
= L2s 125 12S _CS8416_BITCLK R ., CRITI CAL
— 12s 12S 12S CS8416_SYNC R 12 CoAzlg(g 1 UA290
= 125 125 12S CS8416_DTI 12 ’ Lé:/ e SN74LVC2G157YZA
= 125 125 1 2S CS8416_RMCK 12 Ry A2| WesP
. =12S 1 2SMUX_DTI _I N mfp VE RA22295
Page Not es i | 25_CS8416_DTl Bl B VD2 2 12S I 2SMUX DTI_OUT_ R 1 2 =12S | 2SMUX_DTI_OUT o
2S MCLK Mu i
Power aliases required by this page: I BU S K X os oy AUDLO 1 2S DTIB SEL RIA*/ B Y*,CL NC %/%5\9’
- =PP3V3_AUDI O SPDI FRX_DVDD . . L B2|G
- =PP3V3_AUDI O_| 2SMUX_DVDD CODEC recei ves either host 12S bus MCLK or CS8416 RMCK RA291! D
- - - 100K
Sl gnal aliases required by this page: — % o1
95 spaie. sa + =PP3V3_AUDI O | 2SMUX_DVDD Miﬁ?
- =12C_CS8416_SDA CA280 1 CRI TI CAL 2 .
- IiEshaan 3 Rl 2S SYNC/ BCLK Swi t ch
- =12S_CS8416_BI TCLK Cié“/;f SNZALVC2GL57YZA = I BUS Y B K \\M t C
- = M A2 . . .
=l 25 Cssaie sy 402 VS 1 25 MOLKMX_ENABLE Host bus SYNC/ BI TCLK direction swtch
D D25 ZsMx MoK o m> =1 2S_| 2SMUX_MCLK_I N ALl A RA22285
oo 2§_| zgm—gﬁf‘l— ST « | 2S_CS8416_RMCK Bilp Y02 212 | 2SMUX MOLK QUT R 1,9 2 125 | 2SMIX MOLK_QUT oy, « s _=PP3V3_AUDI O | 2SMUX_DVDD | 25 CLKSW ENABLE
T 5l sevx DT —auT M:%}@’ 1 2S_CLKSW ENABLEL 70 NAB 1 2S_CLKSW ENABLE
- = | . — EX Cc2 * x| C - 1 Az Ul 2
- =CS8416_GP(0 20 s - AUDLO MLK SEL B AIB Y& NC 40 0. 17U(F2 ! SN74LVC2G126YZA RA22241
- - - - K B A2l VESP | 2S CS8416_SYNC R 1 2 =12S_CS8416_SYNC .
BOM opt i ons provided by this page: RA2811 D By 2 Voo Y, iseng
- CS8416_1 2CADDR 0X22 / 10qk o1 1 as AUDI O EXT MCLK_SEL Al10E 1Y@ WY |25 cLswENaBLE
CS8416_| 2CADDR_0X2A R [2S CS8416_SYNC M B1|1A RAY. -
Sel ects between two |2C addresses for b5, 12 2242
CS8416. B2| 20E 1 2Y{Cl 2S_CSB416_BI TCLK R 1 2 =12S_CS8416_BI TCLK o ©
- CSB416_RESET_| SOL / CS8416_RESET_NO SOL | 2S_MCLKMUX_BYPASS . 12S CS8416_BI TCLK M 02| 2A 5%
Stuffs or bypasses isolation circuit for 1 RA280 G\D Mib ¥
CS8416 RESET input. This circuit - 1 5 o1
protects the CS8416 from | eakage on the Y, | 2S_CLKSW BYPASS RA22270
RESET GPIO from 1/ 0O ASIC. R 1 2
- 12S_MCLKMUX_ENABLE / |2S_MCLKMUX_BYPASS 402 5%
Connects or bypasses |2S MCLK nux — 65}9’
circuit. \When enabled, 1/0O ASIC GPI O -
AU br MR S SR Tl S/ PDI F Recei ver (CS8416) 125 cLwerass Rag71
out put instead of 1/0O ASIC MCLK out put 1 WZ
to be used as input to CODEC circuit. LA200 5%
- 12S_CLKSW ENABLE / |2S_CLKSW BYPASS 1000- OHWF 200VA MZE)%EV
Enabl e or disable UA270 tristate —
+ =PP3V3_AUDI PDI FRX_ DVDD 1 2 PP3V: 416_VD :
functionallity for SYNC and Bl TCLK SV3_AUDLO S RX m \kaoﬁ:ixﬁ %S’x% 6 CRI TI CAL
Allows for alternate nmethod of renoving RA210: THES: 33 JiCA201 1 CA20
Cs4216 fromthe hostbus when SB 12S a is 52 O1UF e
in Master node. ) 2 ?EVM 2 %ﬁ’a
Lt b5
P\|/33\T//§GEAUD| O CSB8416_VA
CRITICAL | CRITICAL mm =
CAzloi CA211i R TV MNRERCWBrES. 28
SSUF 1up 0. OlLé;;: . L CS8416_| 2CADDR_0X2A
o19%7 g%lg\fz 1 30 RA231 'RA233
Akt = CGRY 10%2 100K 100K
. o Q ? 1ppY 16W ALY
1 A B o 402, 2402 aoz RA240
= UA200 1 2S CS8416_DTI _R 1%2 1 2S CS8416_DTI —
CA221  csgaie_RXN o den CGEa16 o
0. 01UF - N 7
15 - AUDLO SPDIF_I N 1 } } 2 CS8416_RXPO > 1) RxPO SOFT MoDE  SDOUT|ZZ
NC _28|rxP1
. 19% CRITI CAL oLRek|25 | 2S_CS8416_SYNC M.,
3 NC _27| rxp2 - = = =
| 2C Address sel ection %@w NG 26| s csak2a 125 CSB416_BI TCLK M.,
. NC _7|rxP4
i 2s-a AD2=0, AD1=0, ADO=0 NG Sl s oot _ RAza3 e orte
9| 21 12 RMCK 2 MCK 12
. _ _ _ CS8416_RESET | SOL |  CS8416_RESET_I SOL %To o B S C58416 Y S C58416 @D
i 2s-b AD2=0, AD1=0, ADO=1 51t 56! 19 1w
100K 100K ove(22 hob =1 2S_CS8416_OMCK 6
1 2s-cC AD2=0, ADl1=1, ADO=0 sl sl —>—14Apo/ cst
402, 402, s 12AD1/CDIN Poll? g =CS8416_GPQ0 o ©
H —_ — — 6
i 2s-d AD2=0, AD1=1, ADO=1 CS8416_RESET_L Y - oy TR NC | aa16 am
s o= 2C CS8416_SCL —»13sc/ oLk
o > =1 2C CS8416_SDA <«—» 14 sDAr coouT
CS8416_FI LT SIFILT
THM
AGND PAD DGND
° CSB416_RESET_| SQL RA2281 " % o NO STUFF CS8416_| 2CADDR_0X22
K %%OZDW X F 3 9% 'RA232 'RA234
CS8416_RESET_NO SOL CS8416 RESET 2\c E V- EE 190K 100K
RA2551 - 2 16 1/ 16W n
. LT i 50 S/ PDI F Recei ver
LB ° CS8416_RESET_I SQL CRI TI CAL CRI TheAL z
FERRL'%osoO o e o o %255 CA228 291 1 CA220 SYNC_MASTER=SPDI F- AUDI O SYNC_DATE=05/ 31/ 2005
- - 2 002DW X- F 25 UF 1 1UF
+s > AUDIL O SPDIFRX_RESET L 1 Y VY _2__AUDI O SPDI FRX RESET_L_F s\gl E SOT- 363 ?g/o U 0 001, Ld% - (fgg/,p U NOTI CE OF PROPRI ETARY PROPERTY
0402 T %53’\4 X5R 2 2 %SW' THE_|INFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
1RA250 ) AgES TO THEPEBFLWRET INC." THE POSSESSCR
100K | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
1/16W = Il NOT TO REPRODUCE OR COPY I T
2402 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE | DRAW NG NUMBER REV.
CS8416 Pin To Supply Leakage |sol ator + Cj APPLE GOMPUTER | NG. Dl 051-6847| 02
SCALE SHT
e 102 110

7

6

2

1
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NET_TYPE

13 15

13 15

ELECTRI CAL_CONSTRAI NT_SET | SPACI NG | PHYSI CAL | DI FFERENTI AL_PAI R

— AUDIL O AUDIL O AUDI O HPAMP_OUTL_R 5
— AUDILO AUDIL O AUDI O HPAMP_OUTR R 5
[ — AUDILO AUDIL O AUDI O HPAMP_QUTL

— AUDIL O AUDIL O AUDI O HPAMP_QUTR
Power aliases required by this page:

- =PP5V_AUDI O_HPAVP_AVDD

- =PP5V_AUDI O_HPAVP_PVDD

- =GND_AUDI O_HPAMP_PGND ( GND f or
- =GND_AUDI O_HPAMP_SGND ( GN\D f or
- =GND_AUDI O_CODEC_SG\D

- =GND_AUDI O_HP_STAR_GN\D

power)
si gnal )

Si gnal
( NONE)

aliases required by this page:

BOM options provided by this page:
( NONE)

umAUDIO HPAMP_QOUTL_R

Headphone Anplifier

LA405
180- OHWF 1. 5A

( MAX9722)

RA405
+ =PP5V_AUDI O HPAMP_AVDD 1 2 PP5V_AUDI O HPAMP_AVDD_F 1% 12 _PP5V_AUDI O HPAMP_VDD F
Lpme o MINRER W Bites: 35 S VRV BFEES: 35 ORI T CAL
180- OHM I. 5A oS CA405
. =PP5V_AUDI O HPAMP_PVDD 1 PP5V_AUDI O HPAMP_PVDD F CRI TI CAL CRTICAL i%éT
0603 E
M NERERE-W BTEES: 35 ORI TI CAL G402 1| p%?,p LF
00: [1CA401 Y Ry~ AUDI O HP_GND .. ..
1000@5 - %UQ’Q,F o 5 * ’ XER AUDI O HPAMP_OUTL R .
2 X :
CRITI CAXAZL 83 g é : RA425 MNRESWBHES 7o
> AUDI O HPAMP | NL_M - LN autiz (AUDLQ_HPANP_QUTL_R) 1 2 O _HPAMP_OUT! QoD = 5
s oy AUDI O_HPANP_I NL_P > 15[L1 N-UA400 - 1% M RHnEcE W BFFES: %s
MAX9722AETE ib% w RA426
AUDI O HPAMP_| NR_M - BRIN FN oo (AUDLQ_HPANP_QUTR_R) 1 2 AUDI O HPAMP_OUTI QoD 5
> [rmy AUDI O HPAMP_| NR_P > TR Ty AL ) M RERESRW BHES: %s
C1P2 MAX9722 C1P RA4201 i
nsmAUD‘O LO MJTE L —» 16 SHDN* C1N4 CRI TI CAL CRI Tl CAL| J AUDI O HPAMP_OUTR R 13
9 99, iz e 1CA415 CAAL6: M:lé'; M NRESWBIEES: 2ot
RA410! 80z 8 " — i%f ; 7 402,
109K e A T 3 E{T RA421
i - NVAX9722_CIN 1K
402 MAX9722_PVSS . MKMW RTHEG- 20 mm 15w
CRI TI CAL LS mm 462"
JVIEE YRR
h gg 224k QOOpF
10V +
5] TANT 1 2
s =G\ND_AUDI O HPAMP_PGND SME- LFT 262
‘ AUDI O HP_GND ,;
115 1 10« =GND_AUDI O CODEC_SGND

2nd Or der

DAC Fil ter

Headphone Anmp

SYNC_MASTER=SPDI F- AUDI O SYNC_DATE=05/ 31/ 2005

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFO?MATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

PROPERT APPLE COVPUTES
AGREES TO THE FOLLOW NG
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

INC. THE POSSESSOR

1 TI-CAL
—Fé 70 RA471
4 10 oy AUDI O_CODEC_ QUTL (2 AUDI O copEC HP_ outL ¢ 1,30K 5 Aubi o copec outL_c R 114 0K
1% 1%
R ey e
it s
parp Gy
»—MNvlg—«ﬁz ——
1%
118w %
2 25V
crTca| b Gim
CA47§ AUDI Q HPAMP_INL_M oy 35
5%“/ - AUDI O HPAMP_I NL_P -
2V 2 oo
B ra75 | RAGTE
1 10K 3 ,14.70K RA6179 XWA480
% A 2 GND AUDIO HP_STAR GND_XW 1 2 =GND_AUDI O HPANP_PGND; 1
e e Ay 0
40! 40! N% 0
RA485  RA486 08 AUDI O HP_GND .. .,
L 10K, 14, 0K
—LAAAZ ]
1412 11 10 « =GND_AUDI O CODEC_SGND oy A
CRI TI CAL 402 202
CA483 1 AUDI O HPAMP_I NR_P -
1. 5nF —— =2l
%—— AUDI O HPAVP_I NR M s
2
8@05" RA482 -
270pF
Ry ek
1%
118w %
CRITI 8C8L Fapp &
CA\ 2 RA480 RA481
420 iy AUDL O CCDEC QUTR 14/ 2 AUDI O CODEC HP_QUTR C 110K, AUDI O cODEC OUTR € R 114, 0K
1% 1%
10% 16 16'
T Hﬁ' 5\'@/ Mib ¥
s o AUDL O HPAMP_QUTR R SVA-LF

ST ZE

DRAW NG NUVBER

051- 6847|

02

SCALE

D
@ APPLE COMPUTER | NC.

NONE

SHT

104 110

| 2

1




8 |

Page Not es

Power aliases required by this page:
- =PP5V_AUDI O_SPKRAMP_PVDD
- =PP5V_AUDI O_SPKRAMP_AVDD

- =GND_AUDI O SPKRAMP_PGND (GND for power)
- =GND_AUDI O_SPKRAMP_SGND (GND for signal)

Signal aliases required by this page:
( NONE)

BOM options provided by this page:

- 10DB5_GAI N
MAX9715 GAIN is set through this pin
H GH = 9dB
LOW = 10. 5dB

STEREO SPEAKER AMPLI FI ERS

Gain = 10. 5dB
118 < FC < 245Hz

LAS95
1000- OFMF 200MA
) 3 1 2 PR5V_AUDI O SPKRAMP_AVDR, LC
0603 1 L
BB |,
1uF
9DB_GAI N 18 T
RA566*
100K 3
5%
e 7
%}1?1 1|c§|_ 6%, UA500
. du
0 I 233 8 QODEC %E oLl €1 AUDI O SPKRAMP | NR R C 1 AUDI O SPKRAMP_| NR 15 i nR
13 10 TNy ) . N2l A3 AUDI O SPKRAMP_| NL 16 I NL
(BAE 6%" SPKRAMP_GAI N_SEL 6 |GAIN
S0 MAX9715_BI AS 13 Bl AS
AUDI O SPKRAMP INL_ R C 1 [|2
l‘OL/n 8~ SHDN*
16V
X5R
402
GND
RS
LAS
FERR 1000- OHM
s s oy AUDI O SPKR MUTE_L 1 (VY Y7 2 AUDI O SPKRAMVP_SHUTDOWN_L
10DB5_GAI N LCAL
RA'l:'JO%7K1 ,| ChE1E
RA?O%El 1/16W ;: }66‘; 9%
5% 4022
1/ 16W
CLFE
402,
1311 106 =GND_AUDI O CODEC SGND

CA500 & CA550
PLACE NEAR PVDD OF I C

l

=PP5V_AUDI O_SPKRAMP_PVDD ,

MAX9715
&FN

CRI TI CAL CRI TI CAL
CAS00:| |1 CAB50

oy T W
e T i

CA5 0

uF
]
3

1

H*

s =GND_AUDI O_SPKRAMP_PGND

1. SPKRAMP_QUTL

mm
AUDI O SPKRAMP_QUTR Py s

SPKRCONN_TAB 4, 15

8.3 M AUDI O SPKRANP_QUTR Moy s

MN-KEMR-WBHES: 33 B SPKRAMP_OUTR PL
L MNKENR-VWBHES 38 M SPKRAMP OUTR ML
e | MNKERWBHER 3B M sPkrave_outL PL
iw SPKRAMP_OUTL_M_
LA590
180-OFM 1. 5A
L« SPKRAMP OUTR PL 1 (Y Y )
0603
CA590 1
100%%
By
CRLTI CAL
A591
180-OFM 1. 5A
.. SPKRAMP_OUTR M. L2
0603
CA591 1
100%%
By
CRLTI CA
LA592
180-OFM 1. 5A
. SPKRAMP_OUTL_PL

CRITI CAL

SPKRCONN_TAB 14 15

mm

AUDI O SPKRAMP_QUTL Py s

SPKRCONN_TAB ., 15

AUDI O_SPKRAVP_OQUTL_M o =5

SPKRCONN_TAB ., 15

MAX9715 Speaker Anps

SYNC_MASTER=SPDI F- AUDI O SYNC_DATE=05/ 31/ 2005

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFO?MATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR

AGREES TO THE FOCLOWN NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

APPLE COWPUTER | NC.
SCALE SHT

- 105 110

ST ZE | DRAW NG NUVBER

D| 051-6847|

02

1




8 7 6 5 4 3 2 1

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET | SPACI NG PHYSI CAL | DI FFERENTI AL_PAI R
— AUDL O AUDL O AUDI O LOCONN_QUTL_F
— AUDL O AUDL O AUDI O LOCONN_QUTR _F
— AUDL O AUDL O AUDI O LOCONN GND F
= Ao | Ampo AUDI O LOCONN OUTL 15 s =PP3VI O AUDI O JACKDET_DVDD
— AUDI O AUDI O AUDI O LOCONN_OQUTR 45 Buffers & level -shifts
— AUDLO AUDLO AUDI O_LOCONN_GND 1 to desired vol tage.
. RA635' | RAG45! RA636' | RA646"
m— Ao Ao ADO HP GD o 100K < 100K 100K <~ 100K
Page Not es
Power aliases required by this page: AUDLO SPDIF_IN oo«
- =PP3V3_AUDI O JACK_DVDD
— — = 15 s =PP3V3_AUDI O JACK_DVDD LAG10 LAG20
- =ZZ\E/’| gugUg gﬁiﬁp%;é\%m FERR- 1000- OHM FERR- 1000- OHM
R L - AUDI O LI CONN_GND LYY Y L2 AUDI O LI CONN_GND_F 1YY Y L2 (AUDLO LI_GND) AUDI O LI _GND "
- =GND_CHASSI S_AUDI O_JACK 0402 0402 == oD
JA600 LA615
UCNT2049E007- 0 FERR- 1000- CHM
F- RT- TH- RCVR CON CONN DET
Signal aliases required by this page: — 810 ADO LI N _DET L hm z ADLO LI N E
( 5 : LA611 LA621
BQI\_/: Igﬁ_lTonsHDfF\)lr EYI deﬁI by this page: 4 FERR- 1000- OHM FERR- 1000- OHM
" Gses I Tner i connbet or optical plug mEgz LAUDIQ LICONWN INR Y (12 AUDI O LI CONN_I NR_F 1YY Y L2 (AUDLO LI_INR) AUDIO LI _INR o =
3
detect to control line-in filter 0402 0402
shut down signal. Wen no cable or an 1 LA612 LAG22
optical cable is inserted, this signal 6 FERR-1000- OHM FERR-1000- OHM
will be low, so it can be used as an Voo AUDI O LI CONN I NL 1YY L2 AUDI O LI CONN_INL_F LYY Y L2 (AUDIO LI _IN) AUDI O LI _INL oo
active-low shutdown for the line-in s 0402 0402
filter circuit. vour—2 LAB16 AUDI O LI _DET L -
BOM opt i on to be confirmed and nade FERR- 1000- OHM RAG26 Low = Jack inserted
permanent in EVT AUDI O LI CONN_FIBER 1 (Y Y Y\ 2 AUDI O LI CONN_FI BER F 1, 10K, . AUDIO LI_FIBER RC AUDI O LI _CPTICAL_PLUG L ooy,
0402 5% Hi gh for netal
18 g
L " A M:-%r\év Low for plastic (optical)
15 s =GND_CHASSI S _AUDI O JACK
QA630 used to pull contact to ground 600 CA601 Dlz4'e/‘-61]§30A \Eg\\}%\ CAB11 1 CAB16 1 Réngs LI FI LT_SHDN_LI CONN
Deact i vat ed whgn jack i dg %oas”“v 0405 100RF, —— | 100RE —— 2 AUDI O LI _DET R RA647
jack inserte 2 83 ibéﬁz -~ i I /\@/A/ %
150s AUDIO LI _DET L 402 LF ERY ERY bW 1 2 AUDIOQ LIFILT_SHUTDOM L gm0 o
CABOU AT I RABS 7" -
AUDIO LO DET L = T 5N 1 CA612 1CA610 1 CA615 o 3 6 Vo
oo SRS 3 6 0405 _— QEOPF - QEOPF _— EOPF Mi—lbgv o 640 o 640
2 2 2 2 2 002DW X- F 002DW X- F
60%9D\N X-F :; 60%9D\N X-F * oM oM S5 AUDI O LI DET_RC o 5l|ly )sor-z6d 2\ o Ky ) Sor-36d
5 Sor- 363 2\e| Sor- 363 i =
4 1 cpeggrl | casgel |
T i
a6y a6y
RA637 = 0 ohms for 514-0241 jack -
s =PP3VI O AUDI O JACKDET_DVDD Circuit threshold changes when
Buffers & level -shifts using tip detection with signal present
to desired vol tage. - TO BE CONFI RVED | N EVT
“ragse: RASGE!  RABSS RABES: Li ne-Qut / Headphone Connect or ° -
10%5 10%5 10%L§ 10%5 p
1 1 18W 18W
MR W R -« ZPPV_ALDI0 JACK DVEO Speaker/ M ¢ Connect or
«0 > AUDI O_SPDI F_QUT
TAdodh
LA670 LA
180- OHMW I. 5A 180- o?n?? 5A 87213- 0580
151 ARLﬂJ?'hL h(E ’EETN %ﬁé’g 25 m (AUDI O HP_GND) 1 2.2 AUDI O LOCONN GND_F 1 2.5 AUDI O LOCONN GND__ .« SPKRCONN TAB !
T 25 0603 M N-RERR-W BHEES: 28 T 0603 RECK= 158 mm . AUDI O SPKRAMP_OUTL_P 1
LA685 JA690 ,A AUDI O SPKRAMP_OUTL_M 2
FERR- 1000- OHM UCNT2048E007- 0 w0 @ AUD Q M G P s
AUDI O LOCONN DET_F 1YY Y12 AUDIQ LOCONN DET F-RI- TH TRANS 10 o AUDLO M C_M 4
0402 :g:,—!:lg AUDI O SPKRAMP_QOUTR P 5
LAG71 LA681 5 1 o AUDL O_SPKRAVP_OUTR_M 6
1000- OHMW 200I\/V-\ 1000- OHMF 200MVA 2 RAG71 .
" AUDI O_HPAMP_OUTR (AUDIO HPAMP QUTR) 1 VY Y L 2. QUTR_F 1 2 s AUDI O LOCONN QUTR 2 0 —0
[an3 L — L — =
0603 AR BhER 35 0603 NERERR-WBHFES: 35 M Eba 1o ZGND AUDLO SPIRAMB_PAD 1/ v\ 2 4
LA672 LA682 1 N??Eé%f M:.lg}@’
1000- OHM 200|\/A 1000- OHM 200VA =GND CHASSI S SPKR CONN 1 40
w ey AUDL O HPAMP_QUTL (AUDL O HPAMP_aQUTL) (VY VL 25 O LOCONN QUTL_F 1 2,2 AUDI O LOCONN QUL N 5%
AUDL O LO . 0603 M RHnE —w BTFES: 35 0603 NERESR-W <53 g vee Mib ¥
GN\D
Low = Jack inserted RA676 FERF%@Q(?OQmM
AUDI O LO OPTI CAL_PLUG L 1s AUDI O LO FI BER RC 120K, AUDI O LOCONN_FI BER_F . 1YY Y )2 AUD O LOCONN FI BER
Hi gh for netal 0402 -
Low for plastic (optical) 3 6 N{:y: CA686 1 CA681 t Audi o Connectors
650 650 AUDI O LO DET_RC 40 L00PE T00PE __ CAG690 *
on70029 52 Y . N7 R Y " RAG67 RAG75 &5 o I SYNC_MASTER=SPDI F- AUDI O SYNC_DATE=05/ 31/ 2005
. 3V
SO\ [8] |e/5 AR AN LY 1 100K, AUDI O LO DET_R 1 10K, 702 403 CeRl 2 NOTI CE OF PROPRI ETARY PROPERTY
5% 5%
4 s CA/\& 7FG ! COA617§ 1 wfcoy 0y Agg‘év 1 CAE)GPE;;:S 1 CAE)GPE;;:z 1 CAE)GPE;;:O ;@giﬂﬁ%” FETRGY e PostRseor Y
—— Y49 B Y p— — j— Y =
2 E%M c?gg;z RA667 = O ohms for 514-0140 j ack 2 %’M 2 ggg*“" gg 1 O MAINTAI N THE DOCUVENT | N CONFI DERCE
0 Gircuit threshol d changes when !1 NOT TO REPRCDUCE OR COPY I T
using tip detection with signal present '11NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
1 TO BE CONFIRVED I N EVT 156 =GND CHASSI S AUDI O JACK ST ZE | DRAW NG NUVBER REV.
= D -
@ APPLE COVPUTER | NC. 051-6847| 02
SCALE SHT OF
Nore 106 110




8 |
Page Not es

Power aliases required by this page:
- =PP5V_AUDI O4V2RUN

- =PP4V2_RUN_AUDI O LDO

- =GND_AUDI O4V2RUN_SGND

Signal aliases required by this page:
- =AUDI O4V2RUN_SHDN_L

BOM options provided by this page:
- MAX8512_4V2

Used when MAX8512 is stuff at UA700
MAX8512 is an adjustabl e regul ator that
needs RA704/ 705 to program Vout

Audi 0 4.5V LDO ( CODEC)

¢ M

LA700 CRI Tl CAL
180- OHM 1. 5A el
. =PP5V_AUDI O4V2RUN 1 2 PP5V_AUDI O4V2RUN ST e T _
m—wﬁ‘[ﬁﬂ 25 mm Sros =PP4V2_RUN_AUDI O LDO ,
M NERESR-W BFHES: 353 IN ouTl . .
RAMQL MAX8512_4V2
=AUDI O4V2RUN_SHDN L 2 1 AUDI O4V2RUN_SHDN_L_RC SHON* BA 'RA704 CA704 + L CA706
BY 24. 9K 0. 1UF L >50F
R bH CA701 : G Hiow BT | R
0. 15%:: 402 35 T oA
452 2 AUDI O4V2RUN_FB
1 CA'\:700 MAX8512_4V2
- ‘RA705
2 Bl 10. 2K CA710§ :
2 1% e ——
T BERY) 2
2402 502
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SI GNAL CONSTRAI NTS

SI GNAL NAVE DI FF_PAI R MATCHED_DELAY | WG A DTRIgET_SPAC NG_TYR
Uss Dv | use on USB_DM J2500. 46: 19301 1: 0, f, USB2_PAI R
= USB2_PAI R
— useB DP |USB D1 yUsp DPr J2500.47:19301/2: 0.USB2 -
USB_EM _DM L9301. 4: J9300.2: 0. 5
— USB DM EM| USB DL _EM USB2_EM USB2_EM _PAl
USB2_EM _PAl
— USB DP EM| USB D1 EM USB2_EM _EM _
USB_EM _DP: L9301. 3: J9300. 3: 0. 5
N_LI NE_W DTH=0. 125MM
— 1250 MOLK N A N A 9 ML SPACI NG

E

LAYER 4( STRI P LI NES)
E=3. 8,

ZDI FF = 88.0 OHM

LAYER 2( STRI P LI NES)

E=3.8, W4.7, H=3, T=0.7,
ZSINGLE = 45.0 OHM
ZDIFF = 89.1 OHM

_

We3.9, B=8.7, T=0.7,
ZSINGLE = 47.5 OHM

S=5.6(IN ML)

S=12.3(IN ML)

POANER NET CONSTRAI NTS

GROUP SI G_NAME VOLTAGE M N_LI NE_W DTH M N_NECK_W DTH

MAl N/ SLEEP > 5V MAIN USB A TAGE=5 M N_LI NE_W DTH=0. 89nm| M N_NECK_W DTH=0. 25
—-*3V MAIN BT QL TAGE=3. 3 M N LI NE W DTH=0. 375mnh M N_NECK_W DTH=0. 25

[ *5V_MAIN _AUD QA TAGE=5 M N LI NE W DTH=0. 600mn M N _NECK_W DTH=0. 25

> 3V MAIN AUD O TAGE=3. 3 M N_LI NE_W DTH=0. 500mh M N_NECK_W DTH=0. 25

DC ADAPTER — +ADAPTER A TAGE=24 M N LINE WDTH=1. 270mid N NECK_ W DTH=0 25my
— +ADAPTER _UF QA TAGE=24 MN LINE WDTH=1. 270mid N_NECK W DTH=0. 25nm

[— +ADAPTER FUSE Q. TAGE=24" M N LINE WDTH=1. 270mid N NECK W DTH=0. 25nm

[ ADAPTER GND QA TAGE=0 M N_LI NE_W DTH=1. 270mi N_NECK_W DTH=0. 25mm

— CHARGE LED D M N LINE W DTH=0. 375mid N_NECK_ W DTH=0. 25nm

— CHARGE LED S M N LINE W DTH=0. 375mid N_NECK_ W DTH=0. 25nm

[ DG PLUG TIP M N LI NE W DTH=0. 375m# N NECK W DTH=0. 25mm

— DC PLUG TI P _UF M N LINE W DTH=0. 375mid N_NECK_ W DTH=0. 25nm

USB 2.0 > *5V USB LEFT FLT QA TAGE=5 M N_LI NE_W DTH=0. 890mi N_NECK_W DTH=0. 25mm
-5V USB LEFT QA TAGE=5 M N_LI NE_W DTH=0. 890mi N_NECK_W DTH=0. 25mm

DC- 1 N ang

VOLTAGE=0V

TAGE=0V

USB 2. 07 caw

M N_LI NE_W DTH=0. 6hN_NECK_W DTH=0. 3

M N_LI NE_W DTH=0. 6hN_NECK_W DTH=0. 3p
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*++ Signal Cross-Reference for the entire design ***

+3V_MA N_AUD. 1702>
+3V_MAl N_BT 1702>
+5V_MA N_AUD. 1702>
+5V_MAl N_USB 1702>
+5V_USB_LEFT 9Ca<> 17C2>

+5V_USB_LEFT_FLT 9C3<> 17C2>
ER

+ADAPTE 7B4< 7C6< 7D4< 8B6<> 17D2>
+ADAPTER FUSE  7B5< 17D2>

+ADAPTER_UF 787<> 1702>

=AUDI OIVZRUN_SHDN_L  6A5> 16D6<
=CS8416_GPCD 6AB< 12A1>

=GND_AUDI O_SPKRAMP_PGND  6B4< 14B8< 15A2<
GND_CHASSI S_AUDI O_JACK  6B4< 15Ad<> 15C7<>
=GND_CHASSI S_SPKR_CONN  6B4< 15A2<
12C_CS8416_SCL 685> 12A8<

12C_CS8416_SDA 685> 12A8<

AUDI O_CODEC_CUTL  10C1> 13B8< 14CB<
AUDI O_CODEC_QUTR  10C1> 13AB< 14CB<

AUDI O_CODEC_RESET_L 506> 8C3> 10C7<
AUDI O_EXT_MCLK_SEL  5C6> 8C3> 12CA<> 12C7<

AUDI O_HPAVP_I NR_P  13A4> 1306<
AUDI O_HPAVP_CUTL  13C1> 13D6> 15A8<

AUDI O_HPAWP_CUTL_R  13B8< 13Cl1> 13D6>

AUDI O_HPAWP_CUTR  13C1> 13D6> 15A8<

AUDI O_HPAWP_CUTR R 13A8< 13Cl> 13D6>

AUDI O_HP_GND 13A2< 13C2< 13C2< 15B8< 15D6>
AUDI O_I 25 _DTI B_SEL 5C6> 8C3> 1206<

AUDI O_LI CONN_DET  15D6<>

AUDI O_LI CONN_DET_F  15D5<

AUDI O_LI CONN_FI BER  15CB<>

AUDI O_LI CONN_FI BER F  15C5<

AUDI O_LI CONN_GND  15D6<>

AUDI O_LI CONN_GND_F  15D5<

AUDI O_LI CONN_I NL 15CB<>

AUDI O_LI CONN_I NL_F 15C5<

AUDI O_LI CONN_I NR 15CB<>

AUDI O_LI CONN_I NR_F 15C5<

AUDIO_LIFILT_LT 11C4<>

AUDI O_LI FI LT_SHUTDOWN_L  10C1> 11C2< 15CL>
AUDIO_LI _DET_L 506> 8CB< 15CL> 15C8<>
AUDIO_LI _DET_R  15C3<

AUDI O_LI _DET_RC  15C3<>

AUDI O_LI _FIBER RC 15C3<> 15C8<>

AUDI O_LI_G\D 11C7< 15D1>

AUDI O_LI I N 1107< 1501>
AUDIOLI_IN_C  11C5<

AUDIOLI_IN_CR 11C4<>

AUDI O_LI I R 1187< 15C1>
AUDIO_LI_INRC  11B5<

AUDIOLI_INRCR 11B4<>

AUDI O_LI _GPTI CAL_PLUG L 5D6> 8CB< 15CL>
AUDI O_LOCONN_DET  15B4<>

AUDI O_LOCONN_DET_F  15B5<

AUDI O_LOCONN_FI BER  15Ad<>

AUDI O_LOCONN_FI BER F 15A5<

AUDI O_LODONN_GND  15B4<> 15D6>

AUDI O_LOCONN_GND_F  15B5< 15D6>

AUDI O_LOCONN_QUTL  15A4<> 15D6>

AUDI O_LOCONN_QUTL_F  15A5< 1506>

AUDI O_LOCONN_QUTR  15A4<> 15D6>

AUDI O_LOCONN_CUTR_F 15A5< 1506>
AUDIO_LO_DET_L 506> 8CB< 15A8> 15C8<>
AUDIO_LODET_R  15A6<

AUDI O_LO_DET_RC  15A6<>

AUDI O_LO_FI BER RC 15A6<> 15C8<>

AUDI O_LO_MJTE_L 5C6> 8C3> 13C6<

AUDI O_LO_GPTI CAL_PLUG L 506> 8CB< 15A8>
AUDI O_M C_M 10A5< 1582>

AUDI O_M C_P 10A5< 15B2>

AUDI O_SPDI FRX_GPCD 586> 6A5> 8C3<

AUDI O_SPDI FRX_RESET_L 506> 8C3> 12A8<
AUDI O_SPDI FRX_RESET_L_F  12A7<>

AUDI O_SPDI F_IN  12B8< 15D1>

AUDI O_SPDI F_OUT  10C7> 15B8<

AUDI O_SPDI F_OUT_R  10CB<>

AUDI O_SPKRAVP_I N 14C5<

AUDI O_SPKRAVP_I NL_R_C  1406<>

CHARGE_LED D 7C4<> 1702>
CHARGE_LED DRV 7C5<>
CHARGE_LED L 7Da< 8D6<>
CHARGE_LED_L_ESD 7D5<>

- LED_S 7C4<> 1702>
CsBa16_AD2 12A3<>
CS8416_FI LT 12A4<>
CSB416_FILT_RC  12A5<
CS8416_RESET 12A8<>
CSBA416_RESET_L  12A5<>
Cs8416_RXN 12B4<
CS8416_RXPO 12B4<
DC_PLUG.TI P 787<> 1702>

DC_PLUG TIP_UF  7B5< 17C2>

125 BITALK 506> 6B8< 8CB<> BD6>

125_CSB416_BI TALK_M  12B1<> 12CA<>
125_CSB416_BI TALK R 12C2<> 1206>
125_CSBA16_DTI  12B1> 1206< 1206>
125 CSB416_DTI_R  12B2<> 1206>
125_CSBA16_RMCK  12B1> 12C7< 1206>
125_CSBA16_RMCK_R  12B3<> 1206>

125 CSBA16_SYNC_ M 12Bl<> 12C4<>
125_CSBA16_SYNC_ R 12C2<> 1206>
12S_DEV_TO SB DTl 506> 6A5> 8C3< 806>
12S_1 2SMUX_DTI_QUT_R  1208<> 126>
1251 2SMUX_MOLK_OUT_R  12CB<> 12D6>
125 MoLK 5C6> 6B8< 8C3> 806>

12S_SB_TO_DEV_DTO 506> 6A8< 8C3> 806>

125_SYNC 688< 805<>
MAX9715_BI AS 1404<>
MAX9722_CIN 13c3<>
MAX9722_CLP 13c3<>
MAX9722_PVSS 13C3<

PCVBO52_LI N_SHUTDOM_L  10C4<>
PCVBO52_M C_BI AS  10C4<>
PCVBOS2_ M C_M  10C4<
PCVBO52_M C_M.C  10Ad4<
PCVBO52_ M C_P  10C4<
PCVBO52_M C_P_C  10Ad<

SPKRAVP_CUTR_PL  14B3< 14C2
SPKRCONN_TAB 14A1< 14Bl< 14Bl< 14Bl< 15B2<>
STANDOFFL 2c3<>

STANDOFF2 2c2<>

UsB_DM 8C3<> 9B6<> 17D5>

USB_DM_EM 9Ba<> 17D5>

usB_DP 8C3<> 9B6<> 17D5>

USB_DP_EM 9Ba<> 17D5>

USB_G\D 9Ba<>

USB_PPON<1> 9cs<
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*++ Part Qross-Reference for the entire design ***

PCB_STANDCFF 2
PCB_STANDCFF 2

cap 7
cap 7

cap 7

cap 7

cap 7

cap 7

cap 7

cap 8

cap 9

cap 9

cap 9

cap_p 9

cap 9

cap 9

cap 9

cap 9

P 10
P 10
P 10
P 10
cap 10
P 10
cap_p 10
P 10
cap_p 10
cap 10
cap_p 10
P 10
P 10
P 10
P 10
cap 11
P 11
P 11
P 11
P 11
P 12
P 12
cap_p 12
P 12
P 12
P 12
cap 12
P 12
cap 12
cap 12
P 12
cap 12
cap 13
P 13
cap 13
P 13
P 13
cap_p 13
cap 13
P 13
cap 13
cap_p 13
cap_p 13
P 13
cap 13
cap_p 13
P 13
P 13
cap 14
P 14
P 14
P 14
cap 14
P 14
cap_p 14
cap 14
P 14
P 14
P 14
cap 15
cap_p 15
P 15
P 15
P 15
P 15
cap 15
cap 15
cap 15
P 15
P 15
P 15
cap 15
P 15
P 15
cap 15
cap 15
P 16
P 16
P 16
cap 16
cap_p 16
ZENER 7

DZA610 SUPPR_TRANSI ENT_4P1 15
DZAB50 SUPPR_TRANSI ENT_4P1 15

FusE 7
CON_F3RT_S2MI_THS 7
CON_VBOSM_5MV 8
CON_MIRT_S_SM 8
CON_F4RT_USB_S2MT_TH 9

CON_F8RT_SPDI FROVR_TH2 15
CON_FBRT_SPDI FTRAN_TH2 15
CON_F6RT_S2MI_SM 15
IND 7
IND 7
IND 7
IND 7
IND 9
FILTER 4P o
N 10
D 12
D 12
D 13
D 13
D 14
D 14
D 14
D 14
D 14
D 14
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 15
D 16

RAO11 RES

RATOL RES

RAT05 RES

SP1  SPRING.CLIP_1P_EM
SP2  SPRING CLIP_1P_EM
SP3  SPRING CLIP_1P_EM
SP4  SPRING_CLIP_1P_EM

w300 SW_M C2025 9
UADDD AUDI O_PCVBO52A 10
UAL00 OPAMP_MAX4253 11
UA200 CS8416_SOFT 12
UA270 SN74LVC2GL26YZA 12
UA280 SN74LVC2GLSTYZA 12
UA290 SN74LVC2GLSTYZA 12

UA400 MAX9722
UAS00 MAX9715
UASOL MAXA721
UAT00 MAX8510
X101 SHORT

X\WA480 SHORT

T2 MIGHOLE
ZT0200 MIGHOLE

13
14
14
16
6
13
2
2




