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. ALL RESI STANCE VALUES ARE I N OHMS, 0.1 WATT +/-

. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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BACK UP BATTERY

Rl GHT USB PORT
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S| GNAL LOCATI ONS

~NOoO O WNE

COVPONENT LOCATI ONS

PART#

qQry

DESCRI PTI ON

REFERENCE DESI GNATOR( S)

BOM OPTI ON

051- 6283

SCHEM BKUP BATT, BUBBA, P84

SCH1L

820-1391

PCBF, BKUP BATT, BUBBA, P84

PCB1

REV | ZONE ECN DESCRI PTI ON OF CHANGE

CK ENG
APPD APPD

DATE DATE

01 229127| ENG NEERI NG RELEASED 07/ 22/ 022

BUBBA

DVT BUI LD
11/ 20/ 2002

DI MENSI ONS ARE | N M LLI METERS
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BOARD HOLES
THICKNESS : 1.2 MM/ 0.047 I N
1/2 Oz CU THI CKNESS: 0.7 MLS
1.0 OZ CU THHCKNESS: 1.4 MLS
Tkaos
| MPEDANCE : 50 OHMS +/- 10% s
DI ELECTRIC. FR-4
LAYER COUNT: 12
S| GNAL TRACE WDTH:. 4 MLS
SI GNAL TRACE SPACING 4 MLS
PREPREG THI CKNESS: 2-3 MLS
SEE PCB CAD FI LES FOR MORE SPECI FI C | NFO
BOARD STACK- UP AND CONSTRUCTI ON
1 SIGNAL (1/3 COZ + COPPER PLATI NG PCB BOARD STANDOFFS
> PREPREG (3M L) CROND (1/2 )
5 LAM NATE (4M L) S QAL (12 @)
4 PREPREG (3M L) SIGNAL (12 )
5 LAM NATE (4M L) CROND (1/2 @)
6 PREPREG (2M L) CUT PONER PLANE(1 QZ)
7 LAMNATE (3ML) CUT POMER PLANE(1 C7)
g PREPREG (2M L) CROUND (1/2 )
LAM NATE (4M L)
9 SIGNAL (1/2 Q%)
10 PREPREG (3M L) SIGNAL (1/2 Q)
11 LAM NATE (4M L) GROUND (1/2 C2)
12 PREPREG (3M L) SIGNAL (1/3 OZ + COPPER PLATI NG B%fglpgsimlm
APPLE COMPUTER | NC. SIZDE mAZMBONEr:BEgZ REVAA
N - T2
8 7 6 \/N | 3 | 2 | 1




12 BACKUP BATTERY CHARGER
52559- 1292
13F-ST-S\s
CRITLCAL
CRITI CAL
sPSVMAN N 2 +5V_ MAIN 3 FDC638P
4 DCOC_EN Z <- From BB Qut put F 614P SM
D 54 USB_D2M 5 USB D2P -_ SOr23- 6 CRI Tl CAL
- | - 4% 6 R16 R17 | 6 53 +V_BBATT To Boost/Qutput ->
USB R GT FLG A 8 USB_RI GHT_EN_A 4 5~ a7 47 SM S Py Py
AR TR 10 53 14V_PBUS To BB Charger -> _4 ] Tl 5 PBUS_BB_SW 1 2 5PBUS_SRL 1 A A A 2 5 PBUS_SR2 _1 5 2 5 PBUS BB_IN _4 | [ ]i C15 é&z oM T
12 24V_PBUS 35 ? T %T 1% 1% % EET 0. 1UF 5 ini
I R13 —j AW AW MBRO530 = 30% 56 R19
14 16 AT — 2010 2010 ci8 — —P G AT
¢ CR;:H:AL 2 ew ‘3 0. 001UF ‘3 | TV-BBATT_RAWS 6w
25, e \ = Backup Battery ' oBT1 2402
L R2* s BBATT_I NPUT_DI V_L 29% BAT- COl N- CELL
- 330K GeRM ™ Cc20
500 ) 402 0. 1UF
118w R4 5 BBATT_VSS 1112
402 2 270550 1C19 1 DEVEL = =8 LoATT VoD
20% g1V
T vy Qs UF x&sElEp CRI Tl CAL v
4022 2 BV, N Sm3 5 805
805 2
BBATT_ENABLE MAX1879 Ji
1 sa 2 BBATT_CHRG ENABLE._|]
3 L—IN GATE— —
BBATT_| NPUT_ENABLE ORG.LED 3 \ —P
CHG BAT —
6
4 TSEL 1 ‘
1C23 1C14
p | RTCA B Moas7e_THM, T THER ADJ [ g5 M1870_AD) J— 9, 1UF J— 2, 2UF BBATT_VSS_FI LTER BBATT_VSS_SWs «{ (4
S| GND Teh & | VSS VDD
5 3 BBATT_DI SCHRG_ENABLE 2| G H FDG6301N ‘5101 P “" NO SBJFF ‘ 8§05 ‘ 805 w
1 S |sw ew | 2 I 1
Lk}— — = = S8241
C 2402 - R5 LC22 L LCZ]. %;u'OK - - Lg 272u|: R A D)_{ _ 4o So123-5
' ‘ 10K 4117%0'3': - 9(5%001UF e 287 U3 =l CRI Tl CAL
1 = 0603 2 %é\ém —P o 2402 —P S5EM FDW2503N [ le 5 s PROT_CO HILIPN
= 805 402 EYRNES
2 MAX1879_ADJ_SR vM
| NO STUFF R18 j
-+ e -4 Ro1 L L 1, 1K 2 pror_wm |
200K 5%
iew e Hgew
VE 402
2402
|
I(REF) = 1.182V / (R7 + R5) = 0. 799uA S
Hysteresis band voltage (VHB) = 2 * I(REF) * R7 = 77.9nV
Both inputs are conpared to REF - Hysteresis voltage (1.182V +/- 0.5 * VHB) FDCB38P
SM CRITI CAL
L1 CRITI CAL CRITI CAL
| & 10UH D3 D2 To M.B PBUS ->
Nhearr 7 4 ]—% ° 1 2 BBATT_BOOST 1% 2 BOOST_QUT 1SM 2 14V_PBUS
s B . . . . - e aur YL, e . . + oo S ras s
T ii — sm8 T T T
1 1
R2S R26* — : 1C13 MBRO530 0
475K ! G 14}”: 470K — . 924UF L g, tuF 13R71 4K L%:Q:?OPF MeRIRSe
Liew 20% 1/ 18W ‘ 3 20% 1oV u2 1% 109 D1
e 2 19V’ 2 1/ 16w SM
5 oV NE TN CERM —P 50V
B 2402 %§M 402 5 SMVB 402 %-5;263153 25‘,’52 gg?‘ﬂ INY 2 24V_PBUS 35
3_28V_DET BOOST_ENABLE_L . 1 1C11 LT
> L _svIN SWi_ RIS L?luzp %:_ TuF VBRO530
R24 7 = CRI TI CAL oR 5 LT1613_FB_ 9% 20%
Non-i nverting i nput 267K V+ 3 74?) SHDN FB 3 _ 5LT1613 FB 1 2 —‘72 %gy z %C?M
1%
1/16W u7 D CRITICAL GND 176w
2Hb2 MAX933 1 |us 3 pid R14
L L SINA+ QUTAL 5 BOOST_ENABLE 5 G‘ — - I;IADG6301N ?%EV?K
- X NE
os 14V PEUS 4 NB- OUTB8 53 BBATT_DI SCHRG ENABLE 102
CRITI CAL 4 |
o2 SHYST REF(6 MAX933_REF ‘ T
475K V- + 4
I nverting input 1% —
[ 1/16W
NE
2402 1
59 12V _DET =
MAX933_HYST
(150/%' 1K 1.43M
1/16W 1%
1/ 16w
2402 M
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+5V_MAI N

Rl GHT USB PORT

S| 3%3DV
. TSP
5
s _5 Ul
6 | 3 USB SWENABLE L LMB526
4 +5V_USBgVDD_SW. 7N sa R7
C sUusB RGIT ENA 1 [ENA OJTAL +5V USB VDD RI GHT 1 0 2 +5V USB VDD RI GHT EM
5%
157100K sUSB RIGHT FLG A _2 |FLGA 1;%€W
A N3 |FLGB 5 nc
fow Gl oGP L a e
F . F USB RIGHT ENB 4 |ENB 1
2462 g A oo & lrep 52R
oy 6! 1 ——22UF 20%
R12 o T i
5% o SVB
3 riew
R11 002 |
1K EY)
3 DCDC_EN 2 _USB SWENABLE
5% £ 165 OHV
1/16W 2 =
[ it i 1
53 USB D2M o 1 4 5 USB D2M EM

= 53 USB D2P 2 (VY L ¢ USB D2P EM

CRI TI CAL
NO_STUFF

RY: 1
R J— 12PF 12PF
15K 15K 506 506
1/ 18w 1/ 18W 2 & 2 &fm
2 2

IS

M VE 40 40
022 4022
-+

PUT R6, R7 AND L2 ACROSS THE MOAT

L3
FERR- EM - 100- OHM
1 2

= /%7 'CHGND1

USB CONNECTOR
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8

7

4

D fferenti al

Si gnal s

GROUP SI G_NAVE DI FFERENTI AL_PAI R MATCHED_DELAY M N_LI NE_W DTH NET_SPACI NG_TYPE
[ UsB »2m USB_D2 USB_D2: : : 20 M N_LI NE_W DTH=5 10 M L SPACI NG
[ UsB 2P USB_D2 USB_D2: : : 20 M N_LI NE_W DTH=5 10 M L SPACI NG
usB [ USB 2M EM USB_D2_EM USB_D2_EM : : : 20 M N_LI NE_W DTH=5 10 M L SPACI NG
[ USB D2P EM USB_D2_EM USB_D2_EM : : : 20 M N_LI NE_W DTH=5 10 M L SPACI NG
GROUP SI G_NAVE VOLTAGE M N_LI NE_W DTH M N_NECK_W DTH
[>—24V PBUS VOLTAGE=24V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[ 14V PBUS VOLTAGE=14V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
D PBUS BB I N VOLTAGE=14V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[—>__PBUS SRz VOLTAGE=14V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[>_PBUS SRL VOLTAGE=14V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
BATTERY | == PBUS BB SW VOLTAGE=14V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[+ _BBATT VOLTAGE=4. 2V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[ *V BBATT RAW VOLTAGE=4. 2V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[ BBATT vss VOLTAGE=0V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[ BBATT vss sw VOLTAGE=0V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[ MAX1879 AN VOLTAGE=1. 4V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
MAX1879 | —  BBATT INPUT DIV L VOLTAGE=14V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[-_PROT D0 VOLTAGE=4. 2V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
S8241 [S-_PROT @ VOLTAGE=4. 2V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
-9 12V DET VOLTAGE=1. 2V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
>3 28V DET VOLTAGE=1. 2V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
MAX933 | —  BOOST ENABLE VOLTAGE=4. 2V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
[O—_BBATT_DI SCHRG ENABLE VOLTAGE=4. 2V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
D BBATT OQUT VOLTAGE=4. 2V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[—O—_BBATT BooST VOLTAGE=6. 5V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
LT1613 | ) BOOST our VOLTAGE=6. 5V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 3
[ LT1613 FB VOLTAGE=1. 3V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
[ LT1613 FB RC VOLTAGE=1. 3V M N_LI NE_W DTH=8 M N_NECK_W DTH=10 3
7 +5V MAI N VOLTAGE=5V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 45V MAIN
/ GND VOLTAGE=0V M N_LI NE_W DTH=20 M N_NECK_W DTH=10 -
1
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34

PROTO2

REVI SI ON HI STORY

BOARD |

07/ 12/ 02
07/ 12/ 02
07/ 12/ 02
08/ 12/ 02
08/ 12/ 02
08/ 14/ 02
08/ 14/ 02
08/ 16/ 02
08/ 16/ 02
08/ 19/ 02
10/ 17/ 02
11/ 22/ 02
11/ 22/ 02
11/ 24/ 02

NHERI TS FROM P59 (LI BBY)

RE- PI NNED J2 (PG 2)

M NOR SCHEMATI C CLEAN- UP

MAJOR CONSTRAI NT FI XES

CHANGE J2 TO MOLEX 53398-0690( P/ N 515S1473)

DELETE LI GHT SENSOR AND ASSOCI ATED COVPONENT

CHANGE J2 TO MOLEX 52559-1292(P/ N 518S00433)
ADD BATTERY SYMBOL(P/ N 742-0047

ADD USB 2.0 ASSCCI ATED COVPONE!

RE- PI NNED J2 EPG 2)

ADD NET DCDC_EN

CHANGE BATTERY SYMBOL TO 3P

ADD L3 BETWEEN DI G TAL GND AND CHASSI S GND
USE C2 & C25 TO REPLACE C2

CHANGE C1, R6, R7 TO SMALL SI ZE(0603)

S| GNAL CONSTRAI NTS
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fo: 9
**+ Signal Oross-Reference ***
--- for the entire design --
+5V_MAI N 307 308

+5V_USB_VDD_RI GHT 4C4
+5V_USB_VDD_RI GHT_EM  4C3
+5V_USB_VDD_SW 4GB

+V_BBATT 388 308 506
+V_BBATT_RAW  3D2 506

1 +BV_MAI N 5c8

/GO 5C8

3_28V_DET 387 506
9_12V_DET 3A7 506
14v_PBUS 3B1 388 307 506
24V_PBUS 3B1 307 506
BBATT_BOOST 384 506
BBATT_CHRG_ENABLE L 3C4

BBATT_DI SCHRG_ENABLE 386 3C7 5C6

USB_SW ENABLE  4B7
USB_SW ENABLE L 4C7

BBATT_ENABLE 306
D BBATT_I NPUT_DI V_L 306 506

BBATT_| NPUT_ENABLE 3C7
BBATT_CUT 385 506
BBATT_VDD 3c1
BBATT_VSS
BBATT_VSS_FI LTER 3C2
BBATT_VSS_ 506
BOOST_ENABLE  3B6 5CB
BOOST_ENABLE_L 386
BOCST_ 383 506
CHRG_LED 3cs

> EN 308 487
LT1613_FB 384 506
LT1613_FB_RC  3B3 5C6
MAX933_HYST 3A7
MAX933_REF 3A6
MAX1879_ADJ 3c4 506
MAX1879_ADJ_SR 3C3
MAXL879_THRM  3C5
PBUS_BB_I N 304 506
PBUS_BB_SW 306 506
PBUS_SRL 305 506
PBUS_SR2 305 506
PROT_CD 3C2 506
PROT_DO 3C2 506
PROT_VM 3
UsB_D2M 308 4B4 5D7
USB_D2M EM 483 507
UsB_D2P 307 484 5D7
USB_D2P_EM 483 507
USB_RIGHT_EN A 3D7 4CB
USB_RI GHT_EN B 406
USB_RI GHT_FLG_A 308 4C8

I'l' NOT TO REPRODUCE

OR COPY I T
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8 7 6 5 4 3 2 1

=+* Unit Oross-Reference ***
--- for the entire design --

BT1  BATTERY_2PA 302
a o acs
@ capp acs
@ ooap 383
o capp 385
s oA 306
oA 482
o oA 483
@ e ac2
QoA 483
clo  cap acs
ai  cap 383
cz  cap 383
as  cap 385
ca cap 33
as  cap 303
D c6 oA 33
a7 cap 3c3
cas  cap aD4
cl9 cap 3cs
@0 cap 301
@1 cap 3
@2 cap 3cs
@3 cap acs
24 cap 386
DI Di CDE_SCHOT 382
D2 D CDE_SCHOT 382
D3 = SCHOT 3B4
D4 D CDE_SCHOT 3D4
DSl LED 3cs

J2  CONF12ST_DAMT_SML 308
o B4

L2 FILTER 4P 4B4

Q  TRA_2N7002 308
@ TRA_2N7002 4C8
@ TRA_SI 3443DV 4C7
Qi TRA_FDCS614P 306
3 TRA_FDOB38P 3D4
@ TRA_FDOS38P 385
RL RES 383
R RES 307
R RES 308
R4 RES kled)
Rs  THERM STER 3C5
R6 RES 4B3
RT RES 404
R8 RES 4B4
R9 RES 4B4
RIO  RES 4c8
R11 RES acr
Rz RES 4c8
R13 RES 306
R4 RES 383
RIS RES 384
R16 RES 306
RI7  RES a0s
R18 RES led
RO RES E
R20 RES i)
R21 RES 3
R2  RES 3a7
R23 RES 3A7
R4 RES 387
R25 RES 387
R6  RES 386
R7  RES 3a7
Re8 RES 3A6

ESERERRE
Z
3

]
:
{
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