BCM97405 AVC/MPEG/VC-1 HD/SD, Graphics, Digital PVR,

RFIN

(Optional Daughter Cards)

v
v

Pg.12

/]

|P/Satellite/DVB-C, T Set Top Box

For NIC used for WinCE KITL debug

Component Analog (RTL8139)
Video Out AV Out ﬁ| PCIv2.2 (33MHZ) or PCI Test / Debug
Yo vice) (3:3v Standard PCI slof) or Test Bem7405 in PCI Client Mode
Pg.12 \Out / — Pg.20
_ For IEEE 802.11 wireless card
E Pg 16 Pg 16 Pg 15 Pg 15 Pg15 | Pg17 PCIv2.2 (33MHz) or MoCA card
w (3.3V Mini-PCl slot) or debug FLASH card
DVR Support: Use 93520 daughter card for 2nd DS. p.18 p.18
Pg.21
CH3/4 R-G-B Luma-  Composite L-R SPDIF HDMI TRV TSB43DB42 (non-5C) I
BCM3510 Ts ouT BOM3510.TS0 Modulator Chroma  Video A/B OPT  Bsc Wi NORFlash | | NANDFlash | | NAND Flash | IEEE1394
Pg3 QAM Demodulator - & - 32Mx16 16x8 L 128Mx16_ _ Link & Phy
DIFF LOW IF RAM COAX
3:1%213420 DS1_QAM §2K X8 oK esl/pel jg pel I
e 0 TS_In TS_Out
IF AGC
Tuner AGC controls PKT1 ReMux0
! Test Headers
1_/‘ ,,,,,,,,,,,,,,,,, 12C_Master 12C_Slave - — _ _ _ _ | ReMux1 p. 28
. ! PKT2 1394 TS_IN L > 1394 TS_OUT
|
! Pg4 | PKT3 (12 p.29
! e I 8 (1250) This CPLD and 74LVC125 can be disabled
L IESE::ME) _ 1‘ PKT4 (656_IN/ DVO) EBI or removed for "MPOD only" interface)
! CPLD
; 1394 TS Out PKT5 (656_IN/DVO) Bsem koo
\ Test DVB-C
pg.27 | ASITS Input FPGA SPOD ADDR
DVB-S/S2/T_Slot0_TSL I MPOD -
| ,WH p.28 ]
Satellite Dual Tuner-Demod i 2] BSC_M2 } )
BCM94506 (3445 + 4506) o B —-_- F--= P28 | Control o
PIN:*100-116285-0000 0 DVB-S/S2/T_Slot0_TS2 e T ___________________ L] BSC MO o
8 | i — \i/ o
b | |
— — = & BSCM2 <~ -~ P BSC_M2 BROADCOM. PPKT_CLK aLve12s MCLKO or MOCLK
s BSC_Header for other BSC M3 < - - - - Lo BSC_M3
3 control modules
o b7 DVB-S/S2/T_Slotl_TS3 Pt Front Panel ] p.11 MPOD _Parallel TS_IN
Cable / ATSC Tuner-Demod [«5] a —o0tL_ E— . _ 1o
BCM93520_3431_3415 o | 4SEC_RESET BCM7405 PPN 1€ P T WPOD_Paralel_TS_OUT
PIN: 100-115456-0001 s W BSC M3 8 8 8 8 < IR_Rx RMXP_OUT = — >
- L] . . - =3 H N
o DVB-S/S2/T Slott_Ts4 L 8 Single-Chip Backend System POD_Status_& Control
= o0 oooo < S| KBRD_LED/ALT-DVO BSC_MO, M3, GPIOs
o 32 Bit R4K MIPS CPU MPOD-SP! MPOD-SPI
DVBT Tuner-Demod Card % F\LT_DVO_Test_Adapter Board 64 Bit DDR800
BCMOTI0SDVE_T =) AVC, MPEG, & VC-1 HD/SD Decode
PIN: 100-116030-0000G % Pg.30 . POD PWR CTRL POD PWR
8 Graphics GPIO — SWITCHES
— = BSCM3 - ————— > 6 VDACs
<< 656/12S Daughter 25 IN HDMI Output R . p.29
DVB-T Tuner-Demod Card Board Comectr ) Audio DAC L/R Output Lo Ty
BCM92930_DC_V1 656_IN (PKT4/PKTS5) SPDIF Output BSC S| Pg22 | Broadband, !
PIN: 100-116657-0000G RE 3/4 Mod Slave K----—-------------2> Sudo I
e —
] 10/100 Ethernet — LT -
|
656_OUT 3x USB 2.0/1.1 ports SATAZ Hostl -HDD [
125_ouT 2 X SATA2 Ho_sts _ Pg.26
Py26 1x IR Transmit & 2 x Receive E-SATA connector
; 1 X UHF Receive SATAZ Host2 H | |
m MoCA Daughter Card RIS '|< Ethernet 10/100 I (Back Panel)
(Future Card - Not designed) LED & Keypad Controller
Pg5
Either card can be placed on MIl Header ] ‘
Header '\|/ Mil
[:: HPNA3.0 Daughter Card V92 Softmodem Daudhter Card DDR2 I/F is 64-bit with 2 memory controllers. It can function in the
RJIL | with Coppergate chip 92 Softmodem Daughter Car — , following modes:
_ 32-bit DDR2 666/800 SDRAM g
BCM97405HPNA 0 64/128/256 MBytes Pg.8,9 UMA 64 bit only MEMCO is enabled
- SoftModem B4Mx16 UMA 32 bit w/ MEMCO enabled
UMA 16 bit w/ MEMCO enabled
MCLK Out Non-UMA 32/16 w/ MEMCO and MEMC1 enabled
. - . Non-UMA 16/16 w/ MEMCO and MEMC1 enabled.
BackPanel | | — USB 2.0/1.1 Portl $2:bit DDR2 66E/E00 SORAM DDR-SDRAM I Pg.89
ackanel ) HiLLFo 64/128/256 MBytes AL s
Back Panel USB 2.0/1.1 Port2
ack Panel | 1
| —|
Front Panel USB 2.0/1.1 Port3 SmartCard SmartCard b2t
(1S0O7816) 5
UHF_Rx IR_Rx IR_Tx UARTX3 EJTAG -
§ DCAS / Optional 2nd SC on daughter card
(BCM97400SCSM 115320-00)
Pg.12 Pg.23 Pg.23 Pg.23 Pg.22,
~JUHF Amp [ R Header
[ Di N 1 824-11 - Rev. P10
' [IRLRy] [IR2Rx | —— ocument Number: 824-115963-0000  Rev
ffffffffff or Title: Block Diagram )
Green Hills Minimize number of back-side components. Document: BCM97405MBV00 Schematic

6-layer board design. The 2 center layers are for test signals
not used in customer designs.
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ECOs:

ECO BCG-02008: VOO Rev. P1:
- Initial Release

ECO BCG-02042: V0O Rev. P2 changes:
-Pg28 Changed J1307 to RoHS part.

ECO BCG-02086: V0O Rev. P3 changes:
-Pg 13 Moved RD1306, RD1328 to Position A.

( Selects correct DRAM size for MEMCO/1 )
-Pg22 Moved RD2201 to Positon B

(Enables EJTAG.)
-Pg 19  Stuff RN1904, RN1905 with 0 ohms (528499-00)

( Connect SLOT1 and Transport FPGA to PKT4 and PKT5.)
-Pg30 Remove RN3001

( Disconnect PKT5 from 12S output of VDEC-VEC daughter card.)
-Pg26  Change C2609 to 100pf (500569-00)

Change R2617 to 4K 1% (502672-00)

( Correct USB RRef.)

ECO BCG-02114: VOO Rev. P4:
-Agile documentation correction. No impact on schematic.

ECO BCG-02143: VOO Rev. P5:
-Pg 11 Swap SDA and SCL for BSC_M0,2,3 busses
-Pg 13 Replace resistor straps RD1303, RD1304, RD1324 with 3-pin jumpers
for DDR_Configuration.
-Pg 30 Remove RN3014 and stuff RN3012, RN3013
with 0 ohm rpacks 528499-00.
(Enables PKT_VALID[5:0], PKT_ERROR[5:4],
disables 656 out of J3001:

ECO BCG-02213: VOO Rev. P6:
- New PCB spin. Includes all previous revisions plus:
-Pg 08 Add 20 DDR test pads. Place them close to 7405.
Move old TP's over by DDR chips.
-Pg 09 Replace Micron DDR2-667 RAM with Samsung DDR2-800
-Pg 11 Swap SDA and SCL for BSC_M1 bus
-Pg 13 Replace resistor straps RD1308, RD1310, RD1322 with 3-pin jumpers
for Flash/ROM Sizel, Flash Type, USB Mode
Change strapping for CPU frequency to 405 MHz
-Pg 32 Add D5.0V to J216-1 heatsink fan connector.
Move TP218, TP225 out of POD path. Distribute GND TP's better.
-Pg 37 DNI backup power regulators

ECO CORP-06712: V0O Rev. P7:

-BRCM p/n 502858-00 CAP,CER,0603,0.1uF,20%,16V X7R) will be made
obsolete as it is a duplicate of the BRCM p/n 520192-00. This ECO will update all
BOM that currently used 502858-00 and update with 520192-00.

ECO BCG-02417: VOO Rev. P8:
-Pg 03 Change C526, C527 from 1000pf to 27pf. (Fixes slow rise time on BSC_M0.)
-Pg 08 Change R804 to 150 ohms (Fixes RCOMP)
-Pg 21 Replace U2105 with 8Gb NAND Flash
-Pg 22 Change various R and C values in 30T Crystal circuit.
-Pg 26 Change R2609 from 1k to 1.24k.
Remove R2605, R2606, R2607, R2608 (E-net PHY already terminated on die)
-Pg 32 Short pins 9, 12 together on U202. (Connects AVIN to PVIN on ER5336Ql.)
-Pg 32-33 Corrected Red TP's from 531213-00 to 521741-00.
-Pg 20, 21, 25,29 Changed 0.1uf caps to 520193-00 to be same as those on Pg 4.
The following changes were made to the schematic:
-Pg 10, 11, etc. Multi-function pin names on Bcm7405 symbol corrected.
-Pg 13 Corrected strapping table:
"strap_ebi_rom_size" settings for NAND ECC inverted
"strap_ebi_boot_memory" added info for NAND WR-protect.
-Pg 32,33 Amperage and Power numbers corrected.
Updated / corrected notes on several pages.

ECO BCG-03062: V0O Rev. P9:
-Pg 04 Change Y601 to 28 MHz (for high-symbol-rate QAM)
-Pg 10 GND RN1025-1,2,3,4 to prevent POD VPP enables from floating.
Remove RN1026, RN1027 to disconnect UART stubs on MII lines.
Add 0 ohm to R1016 to connect MII_TX_ERR.
-Pg 10,30 Remove R1022, add jumper to move 3510 IRQ from GPIO_015 to GPIO_024.
-Pg 17 Remove C1708, the 56pf cap on HDMI CEC line.
-Pg 21 Remove R2169 to disable Block Lock on NAND flash.

-Pg 23,24,29 Remove R2301, R2302, R2909 and jumper UARTO Rx/Tx to GPIO_111/112.

Jumper POD_VCC_ON to GPIO_110.
The following changes were made to the schematic:
-Pg 16 Change 30 MHz filter name to "elliptical".
-Pg 22 Change EJTAG note.

-Pg 24 Add NDS note.

Other minor note changes.

ECO BCG-03757: VOO Rev. P10:
-Pg 08 Change PCOMP, NCOMP terminations (R805, R806) to 24.3 ohms
-Pg 09 Change DDR_CLK terminations to Thevenin (PU/PD)
Change all VTT terminations to 62 chms.
The following changes were made to the schematic:
-Pg 08 Revise DDR2 layout rules.
-Pg 26 Add note to use 25-30MHz backup SATA crystal
Add note to leave E-Net termination pads on board
Add note to add 1k differential terminations to SATA lines.
-Pg 34 Add note that C114 not needed now that RFM_PLLCAP is just a test port.

Errata:

-Pg 05 Add MICTOR connector to MIl lines for logic analyzer.
-Pg 15 Consider using MAX9722 for audio opamps. (for pop suppression)

-Pg 19 Add RMX_PAUSEO/1 to Remux connectors. Stuff DNI'd resistors to enable these paths.

-Pge 21 Add skt footprint for testing various NAND Flash (see Emulation Technology)
-Pg 26 eSATA & E-net ports need ESD protection.
Add 25-30MHz SATA xtal footprint.
Change SATA connectors to SMT.
-Pg 32 Split 1.8v power so DDR and 7405 can be measured separately.
Add GND puddle on Layer 5 under DDR address and data traces on Layer 6.
Replace Enpirion regulator with another brand.
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1 Block. Diagram

: Revision Hiskory
03
04;

Downstraam Tuner 0 (34200
BCM3S10

: Coppergate HPMA
O
o7:
: DDR TetmjConn

: 64-bit DDRZ SDRAM
1o
11:

EBlank
Blank

GPIC Muxing 1
GPIO Muxing 2

: UHF Input & RFM Oukput
: Fin Skrapping
14:

PPKT_In, RMP_Out, SPI

1 Aina Audio, SPDIF, 125_10
16:
17:

RiB, 5-videa, CVES [JO
HOMI A, Front Panel

: IEEE1394 Link & Phy
19:
20,

PKT, RMY
PCI, Expansion Slots

: EEI, Flash, Reset
22
23

ClKs, TAG, BES
LUARTs, TR-Tx, IR-Rx

: Smarkcards
29
: Ethernet, USE, SATA

: FrontEnd DaughterCard Slots
t Transpork Test FPGA

1 Glugless-MPOD, S-POD CRLD

1 CCIR-656

: Test Connectar & ARC UARTS
1 Power Supply Regulation

1 Power Supply Regulation

1 BCM740 Analog Decoupling

: BCM740%, Digital Decoupling

1 Stack-up & Impedance Model
37
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Add 36 thermal vias (12 mil
diam.) under BCM3420 chip.
No solder mask under chip on
top and bottom

FB500
600@100MHz

U500
BCM3420-A0
HVQFN40_6X6

Ee—(> +3.3V_TUNER_O
C503 C504

0.047uF 470pF

RS0L 1K
KIFO_AGC
€505 | |0.1uF
1 . . .
C506  1000pF Place these parts just outside shield.
I
c508 | |0.1uF | R510 o Sps0_IF_p
I C556 C557
0509 01U 100 ohm differential pair DNI DNI
I FB503 1 R511 o
600@100MHz >» DSO_IF_N

Ee—(> +3.3V_TUNER_O
Cc514 C515

0.047uF 470pF
C516 0.22uF
- |
R505 390 C517 5600pF
: |
R506 180 C518 0.1uF
2 ||
11
C519 8200pF
21 ||
I
FB505
600@100MHz

PLACE CLOSE TO PINS

Clock Distribution Option:

Ee—(> +3.3V_TUNER_O
cs522 c523

0.047uF 470pF

NOTES: Shield for Tuner
1. BCM3420 tuner is an HYQFN40 package with downset paddle.
2. Clear solder mask from all top/bottom GND. &N H
3. Use 1 0z copper, THESE COMPONENTS ARE WITHIN THE SHIELD OUTLINE
4. Use the shortest trace for low value capacitors. HW500 GND
5. Make provisions for shielding the entire tuner section. gmg 2 - T T T T T T ST TS TTTTTTTTTToToTTTTTToTTTTTTToToTTTTTTTTTTTTTToTTTTTTTTTT T T
6. Plated through hole (PTH) vias should be covered by solder FENCE_1.00X1.25X0.20 anD !
mask to prevent molten solder wicking into the vias. gmg 9 :
|
|
AV
|
|
|
|
|
! FB501
: 600@100MHz
| +3.3v_TUNER_0<)—B _L _L
| C501 €502
: 0.047uF 470pF
|
|
|
75 ohm line :
| 144444
| 5
CABLE |N : (o} o il o o N o (o} (6} o
‘ S 8 %5 5 5 5 5 2 ¢ 3
| - - - - — - —/ - | < 1
FIYRERIA €555 ‘ ‘ ! 23%70;:!: o e
oL H ’ | DS O ‘ BE0D H 21 RF IF2
150pF ! D501 | : 600@100MHz BCM3420
] ‘ BAVOOLTIG cosa Lss1 d) ) ‘ +3.3v_TUNER_o<;—B _L _L vee IF1
1uH (DNI | €510 c512
! lOPEN | ! 0.047UF 470pF vee S I L I CO N vee
|
‘ A A A ‘ | Q—f'— GND CAB L E GND
| |
|
‘ : 81 ps TU N E R
ESD scheme dependent ‘ I RS04 4.7K
| | | +3.3V_TUNER_D<—/\/\/\—I »—1 Bvs VTl
- - - - — - — - —/ +3.3V_TUNER_O :
T scL VT2
I NC=25
: 2{ spa VREF2
R509 |
4.7K -3.3V_TUNER_O < |_LQ_
When Bcm3420 selected, PR RS00 4.7K o 5 B -
Voltage (AS) = (1k / 5.7k) * VCC ~= 0.18 VCC [ ’ § § % g g § % g & % %
(4) RFT_CS_O0_TUNER ‘
| ] qd 4 i 4
| T T T 3
From 3510 ! D
(4) RFT_DATA_TUNER <X |
(4) RFT_CLK_TUNER ! FB504 8
! 600@100MHz < R507
: +3.3v_TUNER_0<)—B _LC520 _LC521 —g‘ s6
! =
| 0.047uF 470pF R B e SR
- — | = | |
4,11) BSC_MO_SCL |
From 740x (51.11)) BSC_MO_SDA <<§ oL - — - : | 524 525
RD501 | FB506 ! 27pF 27pF
| 600@100MHz : -
[ | +3.3V_TUNER 04—@
e —TONERS L
oYM c526 cs27 : _Lcszs _Lcszg : mpF,FIUNID,a.ssxls,smm
0 - == 16.000MH:
RD502 27pF 27pF | 0.047uF 470pF : Y500 * €524 = 0 ohm
| ‘ C525 : 15 pF
Bcm3420 12C Address = 11000[MA1][MAO]x ! |
x = RIW bit : ‘
MAL, MAO are determined by voltage on AS. | :
See table below: : |
s | L
MA1 MAO Voltage Applied on AS Input :
0 0 0Vto 0.1 x Vg
P Cable Tuner XTAL Specifications:
0 1 , Openor02x Vggto 0.3 xVgg - Fundamental at 16.00 MHz
1 0 0.4x Vg to 0.6 x Vg - Load capacitance: 18.0 pF
- ESR: 50 Ohms Max.
1 1 09xVggto 1.0 Ve - Tolerance: +/- 50 ppm
- Stability: +/- 100 ppm
Therefore in this case, 2C address = 0x61
3.3V_Tuner
D3.3V TP550 +3.3V_TUNER_O
RED
L550 350mA
4.7uH
J_ €550 lcss1 + c552 lcsss
100uF ==0.1uF 100uF ==0.1uF
i 6.3V ;l; 6.3V ;l;

Keep 100 Ohm differential lines short and
close to each other.

Width: 5 mils

Spacing: 7 mils

Gap to GND plane: 5.2 mils on layer 1

@

@

@
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To Tuner

From 740X

(5,17,18,20,21,24,25,27,28,29,30)

9

FB601
330@100MHz

C601 C602 C603 C604 C605 C606 C607 C608 C609 €610 c611 c612 c613
_l_o.1ul= _l_o.1ul= _l_o.1ul= _l_o.1ul= _l_o.1ul= _|_0.1uF _|_0.1uF _l_o.1ul= _l_o.1ul= _l_o.1ul= _l_o.1ul= _l_o.1ul= _l_o.1ul=
c614 C615 C616 c617 c618 C619 €620 c621 c622 c623 c624 C625 C626 c627
_l_o.o1ul= _l_o.o1ul= _l_o.o1ul= _l_o.o1ul= _l_o.o1ul= _l_o.o1ul= _|_0.01uF _|_0.01uF _l_o.o1ul= _l_o.o1ul= _l_o.o1ul= _l_o.o1ul= _l_o.o1ul= _l_o.o1ul=
D18V
D3.3V
T FB602 FB603
V) [V
600@100MHz c628 C629 600@100MHz
0.1uF 0.01uF
FB604
@ U
FB605 o ol o 3 €630 C631 600@100MHz
g 3 = g 0.01uF —=—0.1uF
VY 5 3 3 =
600@100MHz C632 cess @ X S S T
0.1uF 0.01uF & D33V
S
X
U601
qrd of o o o
9 Hednadddn o o o . QFP128_14X20 R615
S ,\1 9988393999 d §94999 51«« NER ToK
® OdN NOQO®NOBTMNAO MNDQO®N©OnT ™o  © IIRQ3510 I
[s2] m‘m‘m‘ H‘ﬂ‘H‘m\m\m\m\m\m\m\m\m\m\ H\“‘\“‘\H\w‘w‘w‘w‘w‘w‘w‘w‘w‘w‘ 8
¢ BEZ pppRRfRRRRREE =oooRARRRRAAAR § P IRgB0N (o)
% 999 523000000099¢ 55559999995568 3 WHITE
LTI >35> 5555 z TP601 f?
= [
RQ
(3) DSOIF_P 694\ |py | R60L 1K |
(3 DSOIFN 88 ATIF- AGc_cTL 2 + ‘ > IFO_AGC  (3)
GEN_CTL P28 I I
- | com Place these |
ADCLK 32— | components |
(3) RFT_CLK_TUNER & RE03 K 53 bRE CLK BCLK 41— near the
R602 1K 54 I 0.1uF I
(3) RFT_DATA_TUNER <> RF_DATA 123 | BCM3510 !
R604 1K 57 RE-CS[L PS_DATA[7] | | C635 c636
(3) RFT_CS_0_TUNER <& o RF_CS[0] PS_DATA[6] 122 0 OTUF OUF
IS RE09 332 o PS_DATA[5] [H2L< b e e ! - T
RF_AGC_SEL PS_DATA[4] 16
PS_DATA[3] 2 b
GREEN PS_DATA[2] [F-14-< D3.3v
PS_DATA[1] 3 T <
(311) BSC_MO_SDA (<§ Eggg gg 29 spamosi PS_DATA[O)/S_OUT |10 PS DATAO 02
(8.11) BSC_Mo_scL R608 K o5 | SCUSCK bs VAL |-109__PS VALID b ba IDT71vi2asisy
D3.3V R607 K an | ADDRIIMISC P YALD [i0a__Ps SYRC R610 0 R611 0 RGL S0J32_400
oy N TS PS_ERR 10K » 10K » 104 veovee
_ - P! R R D
SPI_12C PS_CLk¢4—124 CL 3 ﬁ ; A0 1/00 j 2 :ﬂ
o R ADDRI4 A AL io1 ATA
R_ADDR[14] 30— F-FFERes E A a2 oz 1l TR
] e e e e st
»—80{ s BCM3510-B2 R_ADDRI[11] [F2 R ADDR1L RA 141 A5 105 |2 ATA
~ 21 R_Al 0 R_Al 15 26 ATA
811 1p| R_ADDRI[10] . . A6 106 :
521 1po R_ADDR[g] [ R A R A 16447 o7 [2 ATA
R_ADDR[s] [ R A R A 171 ag
. 1 R A R_Al 18
s R_ADDR7] |+ E A E A 18 a9
TSEL R_ADDRI6] |+ R A RA 20| 410
R_ADDR5] 12 R E A 201 A1l
R_ADDR[4] [ R R_Al 29 | A12
R_ADDR[3] [ R A RA 20| 418
N R_ADDR[2] -2 R 301 At4
TBYP R_ADDR[1] |2 R 31 Ats
V4 R_ADDR[Q A16
c637 R_WE RWEN 129 We
R OE p2a—ROEN 28d OE
I I 61 xTALI " R DATA7 ¢+—3gcs
. R_DATA[7] [-48 A GNDGND
22pF veoL XTALO R_DATA[6] [-42 A
R_DATA[5 b ps
= R_DATA[4] [-& A
8.000MHz - 6
638 R_DATA[3
M a6 R_DATA[2 —33
i1 RESET R_DATA[L V4
R_DATA[0
A4 22pF
ROMIO \ R _DATA[7:0] /
o ae SESe@rowsoNao GYTSo®~ o0 oNao 3 10K
M MMM Nmmmmnmnmnnnm ©0nnDDDDDDDDDD =
o [afaYal MMMMMMMMMMMMOM Ad A d A d A A A A A Ao 5}
5 555 5555555555550 55550000005000 3 NGk
R 222 5556660600666660 6666600666606006 a R614 ' " Place these
BCM740X_RST_OUT N s 33 resistors next
H N8 9995999343899 993984999899y ¥ . , RN6OL to the
a4 mi BCM3510
< BCM3510_PKT_CLKO (19)
BCM3510_PKT_DATAQ (19)
12C Addr: BCM3510_PKT_VALIDO (19)
BCM3510_PKT_SYNCO (19)
00011[AL][AQ]x BCM3510_PKT_ERRORO  (19)
X = RIW bit

Al1=A0=1in this case, so I2C Address = 0001111x
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MII
J701
F-V-CARD-EDGE-2x23
GPIO 018/Ext TP _Out 18 Al B1
(10) CG_MII_MDC < A2 B2 GPIO_016/Ext_ TP_Out 16 > CG_MI_MDIO (10)
(10) CO_MILRXD_03 (K GPIO_007/Ext TP In 07 A3 B3 ==
- = - A4 B4 GPIO_006/Ext_TP_Out 06 >> CG_MII_RXD_02 (10)
(10) CO_MILRXD_01 GPIO_005/Ext TP_Out_05 A5 BE AR
MERAD_ A4 B6 GPIO_004/Ext TP_Out_04 %> CG_MI_RXD_00 (10)
(10) COMILRX_EN (K GPIO_003/Ext TP In 03 A7 B7 =
MR A8 B8 GPIO_002/Ext TP_Out_02 %> CG_MI_RX_CLK (10)
(10) COMILTX_CLK (K GPIO_009/Ext TP_Out_09 A9 B9 =
LA 10 B10 GPIO_010/Ext TP_Out 10 < COMILTXEN (10)
1 SPARE 1 A1l B11 ==
J GPIO 011/Ext TP In 11 Az a2 SEARE 2 . E
xt n Al3 B13
025 50 (ONNy  (10) CG_MILTXD 00 3 ATa R14 GPIO_012/Ext TP Out 12 < CG_MILTXD_O1 (10) 7703
GPIO_013/Ext TP_Out 13 AL B15 _MIL XD .025 SQ (DNI)
(10) CG_MIL_TXD_02 ALG B16 GPIO_014/Ext TP _Out 14 < CG_MIL_TXD_03 (10
(10) CG_MIl_COL GPIO 017/Ext TP Out 17 AL7 B17 _MIL_TXD_03 (10)
(10) CG_MI_CRS GPIO_019/Ext TP Out 19 A18 B18 CG_MILTX_ER (10)
(10) CG. Mil_RX_ER GPIO_008/Ext_TP_Out 08 2;3 353 GPIO_007/Ext TP In 26 R BONT40X RST OUT.N (417,18.20,21,24,25,27.28.29.30)
A21 B21
D3.3V  pi18gv ADD B2 p1.gv D3.3v
A23 B23

MIl Daughter Card Connector for HPNA and MoCA.

Important: Each signal must have an adjacent GND pin.

MIl Speed: 50 MHz x 4 lines = 200 Mbits/sec

Add an unplated mounting hole for the daughter card L bracket. Hole size for 4-40 screw.
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DDR_VREF0O

- Place these test pads as close as
possible to the Bcm7405 balls/vias where
they originate.

470pF 1uF

R806, 24.3 DDR_NCOMP
R805, 24.3 DDR_PCOMP
R804, 150 DDR_RCOMP AN6

(9) DDR23_A[3:0] >
(9) DDR2_A[6:4] »>
(9) DDR3_A[6:4] »>

(9) DDR23_A[13:7] »>

(9) DDR23_BA[2:0] »>

(9) DDR2_DQ[15:0K>

(9) DDR3_DQ[15:0K>

(9) DDR2_DQS0
(9) DDR2_DQSOb
(9) DDR2_DQS1
(9) DDR2_DQS1b
(9) DDR3_DQS0O
(9) DDR3_DQSOb
(9) DDR3_DQS1
(9) DDR3_DQS1b

(9) DDR2_DMO
(9) DDR2_DM1
(9) DDR3_DMO
(

9) DDR3_DM1

(9) DDR23_RASb
(9) DDR23_CASb
(9) DDR23_WEb

9) DDR2_CLK
9) DDR2_CLKb
9) DDR3_CLK
9) DDR3_CLKb

(9) DDR23_CKE
(9) DDR23_ODT

- Place these GND test pads
close to their corresponding
signal test pads for probing.

D1.8V_BCM740X

R800
4.99K (DNI)
1% DDR_VREF1

D TP897 TPYO7
D TP898 TPOO8
D TP899 TP909
D TP900 TPO10
D TPOOL TPO11
D TPOO2 TPO12
D TPO03 TPO13
TPOO4 TPO14
TP9O5 TPO15
TP906 TPO16
U100-14
BCM7405A1
L I ——
<< DDRO1_A[3.0] (9) ﬁg AES 1 bpRo1_A0O DDR23_A00 :’ :gg ﬁ?
v AE2-] DRO1”A0L . DDR23_A01 42 Y
< DDRO_A[6.4] (9) e DDRO1_A02 64 Bit DDR23_A02 - EBRo s
& ooRLAGA © DDRO1_A03 DDR2 DDR23_A03 =
gggg ﬁg :17 DDRO_A04 SDRAM DDR2_A04 : fi gg;g :g
< DDROI1_A[13.7] (9) DDRO_AG 13 | DORO-A0S DDR2 A0S )7 DDR2_A6
DDRO_A06 DDR2_A06
« ooRoLBAZO) @ DDR1 A4 ES 1 ppR1_A04 DDR3_A04 X5 DDRS Ad
DDRI_A5 AG> - & I
<> DDRO_DQ[15..0] (9) DORL A8 22 DDR1_A05 DDR3_A05 =<
DDR1_A06 DDR3_A06
<> DDR1_DQ[15.0] (9) - -
AG3 Y hpRo1_A07 pDR23_A07 K
DDR0_DQSO0 (9) AGS § ppRO1_A08 DDR23_A08 -2
DDR0_DQS0b  (9) 5 AH? § ppR01-A09 DDR23_A09 K 5
DDR0_DQS1 (9) T AG4 Y hpRO1A10 DDR23_A10 4 -
DDRO_DQSlb( )(9) 5 231 DDRO1_A11 DDR23_A11 'K 3 >
DDR1_DQSO (9 DDRO1_A12 DDR23_A12
DDRI_DQS0b (9) - Place these 3 A3 DDRO1_AL3 DDR23_A13 - 3 - Place these
DDR1_DQS1 (9) test pads test pads
DDR1_DQS1b (9) close to the DDRO1 BAOQ AED DDR23 BAO close to the
DDR chips. DDROL_BAL ‘AD4_] DDROL_BAO DDR23_BAOR= 7 DDR23_BAL DDR chips.
DDRO_DMO  (9) DDROL BA2 DDRO1_BA1 DDR23_BAl DDR23 BA2
DDRO_DM1  (9) ADS { ppRO1_BA2 DDR23_BA2 HS
DDR1DMO  (9)
DDR1 DML (9) 500
TP801 50 AK2 1 hpRro_DQOO DDR2_DQ00 -4 TP849
DDRO1_RASH (9) TP802 50 AN ¥ ppRo_DQO1 DDR2_DQO1 -4 TP850
DDRO1_CASb (9) TP803 S L3 1 ppRro_DQO2 DDR2_DQO2 & TP851
DDRO1_WEb  (9) TP804 50 AM2 1 ppRo_DQO3 DDR2_DQO3 |-E TP852
TP8O5 5o AP4 DDRO_DQO4 DDR2_DQo4 |4 TP853
DDRO_CLK  (9) TP806 50 151 pprRO_DQOS DDR2_DQO5 = TP854
DDRO_CLKb  (9) TP8O7 50 AN4 ¥ hpRo DQO6 DDR2_DQO6 |44 TP855
DDRI CLK  (9) TP808 50 141 ppRO_DQO7 DDR2_DQo7 |4 TP856
DDR1_CLKb  (9) TP809 50 AK3 1 ppRo_DQO8 DDR2_DQo8 - TP857
TP810 5oT0 AN2 ¥ hpRo_DQO9 DDR2_DQ09 X TP858
2§ DDRO1_CKE  (9) TP811 50 L2 4 bpro_DQ10 DDR2_DQ10 |- TP859
DDRO1_ODT  (9) TP812 50 AM3 § hpRo DQ1L DDR2_DQ11 R TP860
TP813 S AB3 § ppRro_DQ12 DDR2_DQ12 L TP861
TP814 S AKS 1 pDRO_DQ13 DDR2_DQ13 B2 TP862
TP815 S AP2 § hpRo DQ14 DDR2_DQ14 5 TP863
TP816 AK4 ] ppRo_DQ15 DDR2_DQ15 B4 TP864
TP817 ;_n AB4 ] hpR1 pQoo DDR3_DQoo fE4 TP865
TP818 S 54 DDR1_DQO1 DDR3_DQo1 E2 TP866
TP819 50 AAS 1 DDR1_DQO2 DDR3_DQO2 |2 TP867
TP820 S Y4 § hpR1_DQO3 DDR3_DQ03 24 TP868
TP821 5o L34 ppr1_DQo4 DDR3_DQo4 B2 TP869
TP822 50 AB3 1 pDR1_DQO5 DDR3_DQO5 |2 TP870
TP823 S 214 DDR1_DQO6 DDR3_DQ06 B4 TP871
TP824 50 ABL ] ppR1DQO7 DDR3_DQ07 & TP872
TP825 50 AB5 1 ppR1_DQO8 DDR3_DQO8 £ TP873
TP826 ] 44 DDR1_DQO9 DDR3_DQ09 -E2 TP874
TP827 S AAL ] b1 DQ10 DDR3_DQ10 f-E4 TP875
TP828 S W4 4 bpR1_DQ11 DDR3_DQ11 FE2 TP876
TP829 S DDRI1_DQ12 DDR3_DQ12 A4 T™P877
TP830 S AB2 § hpR1 DQ13 DDR3_DQ13 &L TP878
TP831 S W2 § ppRr1_DQ14 DDR3_DQ14 |54 TP879
TP832 AA3 ] ppR1DQ15 DDR3_DQ15 |- TP880
TP841  TP833 g%gb :m‘é DDRO_DQS0 DDR2_DQS0 Ii TP88L  TP88Y
TPga2  TP834 DDR0_DQS0b DDR2_DQS0b TPES2  TP8Y0
- Place these GND test pads TP843  TP835 gléib L4 DDRo’DSm DDR2 §Q51 R4 TP883  TP8IL
close to their corresponding TP844 TP836 )Dgo L5 ¥ bprRO_DQS1b DDR2_DQS1b B2 TP884 TP892
signal test pads for probing. TP845  TPB37 J%m W3 bDR1_DQSO DDR3_DQSO |4 TPEgs  TP893
TP846  TP838 Dest DDR1_DQSO0b DDR3_DQS0b TPEgs  TP894
TP847  TP839 E3atn X3 ppR1_DQS1 DDR3_DQs1 & TPE87  TP895
TP848  TP840 AA2 1 bpR1_DQS1b DDR3_DQS1b JFAL TP888  TP8%
2 ﬁgl DDRO_DMO DDR2_DMO 1'? 2
BVio 211 boro_pmi DpDR2 DM L o
T -] ooR1_DMo DpDR3_pMo &2 i
DDR1_DM1 DDR3_DM1
:‘r_’ 5 boRro1_RASD DDR23_RASb
ACZ1 bDRO1_CASD DDR23_CASb
DDRO1_WEb DDR23_WEb
D1.8V_BEM740X :g‘é DDRO_CLK DDR2_CLK
A5 DDRO_CLKD DDR2_CLKb
5 ACI bDR1_CLK DDR3_CLK
R802 DDR1_CLKb DDR3_CLKb
. DDRO1_CKE G5 DDR23 CKE
499K (DTQ, DDROL_ODT. :‘: DDRO1._CKE DDR23_CKE =~ DDR23_ODT
-|- DDRO1_ODT DDR23_ODT
APS § ppR_VREFO DDR_VREF1 JFAS
csosl csozl RB03 D1.8V_BCM740X
4.99K (DNI) DDR_NCOMP
T oA DDR_PCOMP
DDR_RCOMP

C800 C801
1uF 470pF

R801
4.99K (DNI)
1%

DDR2 rules for 64-bit interface:

BCM7405 pads for DQ/DQS / DM can select ODT impedance of 75 or 150 ohms.

Chip Placement -

Place two DDR2 chips on the top side and two on the bottom, and tuck the DDR2 chips as close

to BCM740X DDR2 interface as possible.

Trace lengths -
CLK /CLKb
CLKO0,1,2,3
DQS/DQShb
DQ /DQM
All other

DQS/DQ /DM
Address / Control
CLK to DQS

Trace Impedances -
60 ohms +/- 10% except
CLK /CLKb
DQS/DQShb

Terminations and Capacitors -

CLK /CLKb -- Place the pull-up / pull-down termination resistors as close to the DDR memory

balls as possible. Avoid creating stubs. Route and terminate all 4 CLK's even if not used.

Address / Control -- Place parallel termination resistors/rpacks at end of daisy chains by SDRAM, or if
routes are T's then place at branch of T with stubs <0.200". Termination resistors may be swapped to

improve routing.

VREFO / VREF1 -- Place voltage divider resistors and associated capacitors close to their

< 2" total length, delta in each pair <50 mils = 1.27mm
< 50 mils delta among all clocks

< 1.5" total length, delta in each pair <50 mils = 1.27mm
< 1.5" total length to avoid ISl and crosstalk

as short as possible

< 60ps delta within each byte lane for DDR2-800

< 120ps delta with respect to each CLK for DDR2-800
< 500 mils for the same DDR device

(60ps on FR4 = ap. 360 mils = 9mm)

as noted

100 ohms +/- 10% differential, 60 ohms +/- 10% single-ended
100 ohms +/- 10% differential

corresponding balls on the BCM740X chip. Use high-quality ceramic capacitors.

VREF on SDRAM -- Place high-quality ceramic bypass caps close to their corresponding VREF balls

as shown on the next sheet of the schematic.

Routing -

DDR_VREFO0 and DDR_VREF1: Route as 30 mil trace
Do not tie DDR_VREF to DDR_VTT: It would inject noise onto DDR_VREF.
NCOMP and PCOMP: Route as 10 mil trace

All traces should have >= 3:2 spacing ratio from the reference GND/PWR layer.
(e.g. 7.5 mil line-to-line spacing or more for a 5 mil dielectric thickness)
Itis best if 3:1 ratio is used for DQS / DQ / DM wherever possible.

JEDEC has defined a common landing pattern (CLP) for use with different package options of DDR2 chips.
By using the CLP, a PCB can accommodate all DDR2 device configurations and will be compatible with

most package options,

A
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(8)
(8
(8
(8]

(8
(8]
(8
(8

®)
(8)
®

CCEC) CC

e

DDROL_AO
DDRO1_AL
DDRO1_A2
DDRO1_A3

DDR1_A4
DDR1_A5
DDR1_A6
DDRO1_A7

DDRO_A4
DDRO_A5
DDRO_A6

DDRO1_A8
DDRO1_A9
DDRO1_A10
DDRO1_A11

DDRO1_A12

DDRO1_A13
DDRO1_BAL
DDRO1_BAO
DDRO1_BA2

DDRO1_RASb
DDRO1_CASb
DDRO1_WEb
DDRO1_CKE

DDRO1_ODT

DDR23_AO
DDR23_Al
DDR23_A2
DDR23_A3

DDR2_A4
DDR2_A5
DDR2_A6

DDR3_A4
DDR3_A5
DDR3_A6
DDR23_A7

DDR23_A8
DDR23_A9
DDR23_A10
DDR23_A11

DDR23_A12

DDR23_A13
DDR23_BAl
DDR23_BAO
DDR23_BA2

DDR23_RASb
DDR23_CASb
DDR23_WEb
DDR23_CKE

DDR23_ODT

®8)
(8)
®)
®)

DDR_VTT
€980
1000pF cosL
RN900 62
! X A '—| |—| >
> 2 L 0.01UF
> 4NN co82
RN9OL 62 >
> 1 W 0.01uF
> 2 W A co83
'/ - B :
o 2 oour
2 bAoA
3 NS cos4
i 1RN_gos & o1uF
N 2 a
> 3 5 co8s
'/ - B :
> RIOL\ A 52 0.01uF
RN904 62
\ 4 = 15
N 3 6
> 2 co86
: AR"fQOS _szq 0.01uF
S 3 6
> ? L co87
5 Re02 62 0.01uF
co88
coso >—| |—[>
q—“—< 470pF
1000pF €990
RN906 62
! X A '—| |—| >
> 2 L 0.01UF
> 4NN co91
RN9O7 62 >
1 W 0.01uF
EHAA I c992
o 2 oour
2 bAoA
FEANAI
c993
4 W 5
1RN_gog & o1uF
2 a
= & Co94
4 Y 5
> R A NAE2 0.01UF
RN910 62
4 = 1.5
3 6
2 co95
1 [
AR"fgu _szq 0.01uF
3 6
2 Z Co96
5 RO n52 0.01uF
c997
470pF
DDRO_DQI15:0] 8
DDR1_DQ15:0] 8
DDR2_DQI15:0] 8
DDR3_DQI15:0] 8
(8) DDRO_DMO 8
(8) DDRO_DM1 8)
(8) DDR1_DMO 8
(8) DDR1_DM1 8
(8) DDR2_DMO 8
(8) DDR2_DM1 8
(8) DDR3_DMO 8
(8) DDR3_DM1 8
8
8
8
8

€948

Cc941 \|*100uF
6.3V €949

€942 10uF

C950
€943 0.1uF

C951
€944 0.01uF

C952
C945 0.047uF

C953
C946 2700pF D1.8V_BCM740X
Co47 470pF

KA4T1G164QD-ZCE7

DDR_VREF1

GA92_11X19

New Thevenin clock
termination. See rework
instructions.

11

(8) DDR2_CLK
(8) DDR2_CLKb

c908 10uF
* 100uF,
6.3V €909 0.1uF
10uF
€910 0.01uF
0.1uF
co11 0.047uF
0.01uF
co12 2700pF DDR_VREFO
0.047uF
c913 470pF
2700pF D1.8V_BCM740X
N 915
470pF 470pF
4 U01
FEEEERE: N slddyel o  K4T1G164QD-ZCE7
qd3yo quy [ O 3 FGA92_11X19
[aYaYaYaYaRiNedodedodedododododo
£995¢ 88858388888 &
a 5555555555 > Place Caps Close
Ba] % VREF to DRAM Pin
New Thevenin clock F;? A2 e ChRO hO
termination. See rework I8 ﬁi ng K2 DDRO_DO
instructions. T a5 Q2 [ DDRO DO
2 A6 Q3 [ DORO DO
2 a7 Q4 H-—F88558
LB ng 0Qs [ Ry
0 R2 A9 bQs 19 E R E“
T 221 at0ap 1Gbit Q7 F—rr0 58
D1.8V_BCM740X 2 o | ALl ! DO8 "> DDRO DQ
- S 8 ﬁgmc DDR2 D%?g G DDRO_DQ
31 A14/NC SDRAM DQ1L ;1 D3R% D%
= A15/NC 64Mx16 DQI12 [~ 3 —5DR0 DO
R910 RO05 DDRO1 BAO 22 | ono D913 e DDROD
118 118 DDROL BAL pa Q14 " DDRO DQI5
DDROL BAZ el B0 pats _ooro pousal
(8) DDRO_CLK T m CLK UDQS_P [7hg ngg ngib
(8) DDRO_CLKb CLK NU/UDQS_N
17 DDRO DSZSD
LDQS_P
Re1L R909 _DDROL CKE V3 NUILDGS N | HE_DDRO DQOSOb
F3 _ DDRO DM1
pad s ‘ﬁgm & DDRO_DMO
NC = AL,A2,A8,A9,D2,H2,AALAA2,AAB,AAD
__DDRO1 RASD | RAS | N DDROLODT
o s | ad s
D1.8V_BCM740X DDROL WED nad S5
WE oooo000000 B
nnunnw» NN O
nuouununy NNV NOLNVNOYV 1d
>>>>> >>>>3>>>>>> >
dd o N q o
° qd3H3 ClﬂLUI—_—— =
e DDRO1 CSb _test
12 <
g
d c928 10uF
[ co21 [+ 100uF
6.3V C929 0.1uF
c922 10uF
c930 0.01uF
c923 0.1uF
co3L 0.047uF
co2 0.01uF
c932 2700pF DDR_VREFO
C925 0.047uF
c933 470pF
C926 2700pF D1.8V_BCM740X
N C935
c927 470pF 470pF
N 4 Ug02
FEEEERE: N slddyel o  K4T1G164QD-ZCE7
qd3yo quy [ O 3 FGA92_11X19
[aYaYaYaYaRiNedodedododododododo
£999¢ 888583388888 &
e 5555555555 > Place Caps Close
Ra] % VREF to DRAM Pin
New Thevenin clock F;? A2 e ShR1 mO
termination. See rework I8 ﬁi ng K2 DDRL DO
instructions. T a5 Q2 [ DORL DO
2 A6 Q3 [ DORIDO
2 a7 Q4 H-—FPR+58
uz | A8 DO P DDRL DY
0 Ro | A9 DQ6 g DDR1 DQ
T 221 at0ap 1Gbit Q7 F—rRT 58
D1.8V_BCM740X 2 o | ALl ! DO8 "> DBRL DQ
- S 8 ﬁgmc DDR2 D%?g G DDR1 DQ
=31 A14/NC SDRAM DQ1L ;1 D3R D%
= A15/NC 64Mx16 DQI12 [~ 3 —BDRI DO
Ro13 RO06 DDRO1 BAO 22 | ono D3 e DORLD
118 118 DDROL BAL pa Q14 " DDRI DQI5
DDROL BAZ el B0 pats _oore pousal
(8) DDR1_CLK T m CLK UDQS_P [7hg ngi ngib
(8) DDR1_CLKb CLK NU/UDQS_N
17 DDR1 DSZSD
LDQS_P
ReL4 Re12 _DDROL CKE I3 NUILDGS N | HE_DDRI DOSOb
F3 _ DDRL DML
DDRO1 CSb _test pad s ‘ﬁgm & DDR1_DMO
NC = AL,A2,A8,A9,D2,H2,AALAA2,AA8,AAD
RAS | N DDROLODT
g o
DDROL WED Nad o 2
[9] 0
0 1d
> >
o
aqTq =

DDRO_DQS0
DDRO_DQS0b
DDRO_DQS1
DDRO_DQS1b
DDR1_DQSO0
DDR1_DQS0b
DDR1_DQS1
DDR1_DQS1b
DDR2_DQS0
DDR2_DQS0b
DDR2_DQS1
DDR2_DQS1b
DDR3_DQS0
DDR3_DQS0b
DDR3_DQS1
DDR3_DQS1b

New Thevenin clock
termination. See rework
instructions.

11

(8) DDR3_CLK
(8) DDR3_CLKb

[aJaYaYaYaliNodedododedododododo
£995¢ 2388888888 &
R23 AO 5555555555 > Place Caps Close
R2BA0  Rg| -
B2 A0 VREF to DRAM Pin
R Al
A2 5 °
1; A3 DQO E: :g§ gh
T A4 DQ1 = DDRZ DO
12 A5 DQ2 [~ DDR2 DQ
2 | A8 DQS 7y DDR2 DQ
s | A7 el BT DDR2 DQ
81 g 0Qs [ SERSB0
0 Ry | 4 DQ6 [~ o DDR2 DO
T B2 atoimp bi 0Q7 [H2—F5%53
D1.8V_BCM740X 2 2 | AL 1Gbit DQ8 "> DbR2 DQ
- 3 78 N DDR2 D%?g G DDR2_DQ10
DDR2_DQ
3] A1a/NC SDRAM DQ11 51 BORo D0
VT A15/NC 64Mx16 Q12 &1 BORT D0
RO16 R907 DDR23 BAO 22 | oao ggﬁ F1___DDR2 DQ
) 118 DDR23 BAL 3 Fo____DDR2 DQ
TDDR23BAZ __pi | pAl bQ1s |_DORZ DO[Is0]
M8 E7__ DDR2 DQSL
CLK uUDQS_P
|
14 Nad Ere NUIUDOS N |-RE DDR2_DQS1b
17 DDR2 DEZSD
RO17 RO15 _ DDR23 CKE N2 | e NU/EBSS*Z e ____DDR2 DOSOb
118 18 |
Ea _ DDR2 DML
ubm
— pad s 12— DDRZDMO
= o DDR2_DMO
NC = A1,A2,A8,A9,D2,H2,AAL AA2, AAB, AAD
DDR23 RASH N7 mas N9 DDR23 ODT
DDR23_CASD prd] BAS oot
D1.8V_BCM740X __DDR23 WED nad & o
WE [eJededodeodededodo o A
nnununun NNNNNONOOHOO 0
nunununun NNV OLOY 1d
>>>>> >>>>3>>>>>> >
Hd N o N
d33H3Y gquydgdagdi144 3=
(=}
8
g co68 10uF
969 0.0uF
cor0 0.01uF
cor1 0.047uF |
cor2 2700pF DDR_VREF1
cor3 470pF
D1.8V_BCM740X
N cors
470pF
dddod o d{drdddddd o keTic164QD-2CET
qn3o Auuuu g = FGA92_11>(19
[aJaYaYalaliNododododedododododo
£995¢ 2388888888 &
R23 AO 5555555555 > Place Caps Close
R23A0  Ra| -
R23 AL Ra | A0 VREF to DRAM Pin
R23 A2 v IS
R23 A3 T2 K8 DDR3 DQ
: A3 DQO = Z
R3_A4 DDR3_D
R3 A5 T A4 0ot HE—FRRs 5
RaAc 12 A5 DQ2 [~ DDR3 DQ
R23 A7 12 |48 DQS 7y DDR3 DQ
R23 A s | A7 PQ4 7 DDR3 DY
R23_A m ﬁg ng 1 DDR3 DO
R23 AI0 DDR3 DQ
R23 ALL 2 ﬁﬂ’Ap 1Gbit BQ; = DDR3 DO
D1.8V_BCM740X R23 Al2 2 Q8 ", DDR3 DQ
R23 A3 | A2 DDR2 D%?g G DDR3 DQ10
DDR3 _DQ
3] A1a/NC SDRAM DQ11 51 BORS D0
VT A15/NC 64Mx16 Q12 &1 BORIDO
Ro19 R908 DDR23 BAO 22 | oao ggﬁ F1___DDR3 DQ
) 118 DDR23 BAL p3 Fo____DDR3 DQ
TDDR23BAZ __ pi | pAl bQ1s |_DOR3 DO[Is0]
M8 E7 __ DDR3 DQSL
CLK uUDQS_P
|
11 Nad Ere NUIUDOS N |-RE DDR3_DQS1b
DDR3_DQS0
LDQs_p |L—D2BRE DRSO
R920 RO18 _ DDR23 CKE N2 P [(ig___DDR3 DQS0b
CKE NU/LDQS_N
118 118 |
Ea _ DDR3 DML
DDR23 CSb _test pad s Lﬂgm I DDR3_DMO
NC = A1,A2,A8,A9,D2,H2,AAL AA2, AAB, AAD
DDR23 RASH N7 mas N9 DDR23 ODT
DDR23_CASD prd] BAS opT
DDR23 WED nag SAS o
WE [eJededodeodededodo o A
nnununun NNNNNVOOHOG 0
nnnuunun NNV Y 1d
>>>>> >>>>3>>>>>> >
Hd N o N
qd33H3Y gquydgdagdi144 =

Bcm7405 DDR2 Memory Controller supports up to 1GB memory space of DDR2-800 SDRAM.
This board is laid out to support that, using four 128Mx16 parts (2Gb each).

The BOM currently supplies four 64Mx16 parts of DDR2-800, because the 2Gb parts are
extremely expensive.

DDR2 routing rules: See page 8.
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Jumper wires. See P9 Rework Instructions.

/\

(30) IRQ10_3510 N &—

Note: GPIO connections are to the most likely customer destinations.

Place 33 ohm resistors close to 740x.

R1022 , A ~_O(DNI)
) IRQS_3510 N 3 RNT025 0 (DN
(29) POD_VPP1_ENO AR 100-16
6 BCM7405A1
(29) POD_VPP1_EN1 > 7 bga976 35x35 1mm dp skt
(29) POD_VPP2_ENO i
(29) POD_VPP2_EN1 M
0 A cix <& o . GPIO
(26) GP_ENET_ACTIVITY A181 GPIO_000 / ENET_ACTIVITY / ENET_LINK / Ext. IRQb_13
(26) GP_ENET_LINK =84 GPIO 001/ ENET_LINK / ENET_ACTIVITY / Ext. IRQb_14
324 GPI0 002/ MIl_RX_CLK / Ext. IRQb_0/ EXT_GFX_09
. . AR37] GPI0_003/ MIRX_EN / UART_RXD_0/ EXT_GFX_10/Ext. IRQb_5
Place these resistors close to fork to avoid stubs. GPIO_004 / MI_RXD_00 / UART_TXD_0 / EXT_GFX_11/ Ext. IRQb_6
. RN1014 4o 1s 0 GP Mil MDIO : : GPIO_005 / MIl_RXD_01 / UART_CTS_0/EXT_GFX_12/Ext. IRQb_7 / VEC_HSYNC_0
(5) CG_MII_MDIO <& A SEMITRXD 03 8324 P10 006/ MI RXD 02/ UART_RTS 0/ EXT_GFX_13/Ext. IRQb_8 / VEC_HSYNC_1
(5) CG_MII_RXD_03 3 & SEMITRXD 02 Y334 GPIO 007 / MII_RXD_03 / UART_RXD_1/ EXT_GFX_14 /Ext. IRQb_9
(5) CG_MI_RXD_02 2 S MITRXD 0% % a0 GPIO 008/ MII_RX_ER / UART_TXD_1/EXT_GFX_15/ Ext. IRQb_10
(5) CG_MI_RXD_01 T  a D33V MITTXEN R1600 33 GPIO_009 / MII_TX_CLK / UART_CTS_1/EXT_GFX_16/ Ext. IRQb_1/ VEC_VSYNC_0
(5) CG_MII_RXD_00 ) 4 AN 2 g'; m:: ;iDEﬂo 1| TXD o1 RN1000 - g & oF M“GPXQM'JX EN W30 ¥ 5pio_010 / MII_TX_EN / UART_RTS_1/EXT_GFX_17 / Ext. IRQb_2 / VEC_VSYNC_1
(5) CG_MI_RX_EN > > S P MIFRX LK I > P MITTXD 00 >d3ﬁ GPIO_011 / MII_TXD_00 / UART_RXD_2 / EXT_GFX_18 / Ext. IRQb_11
(5) CG_MI_RX_CLK 2 SFMITTX CLK R3769 I 3 5 P MITTXD 02 o] GPIO 012 / MI_TXD_01 / UART_TXD_2 / EXT_GFX_19/ Ext. IRQb_12
(5) CG_MI_TXCLK RNToE N K I fi P MITTXD 05 s GPIO 013/ MI_TXD_02 / UART_CTS 2/ EXT_GFX_20/ TTX0_REQ / Ext. IRQb_3
- Il TXD 02 M GPIO_014 / MII_TXD_03 / UART_RTS_2/ EXT_GFX_21/TTX0_DATA/ Ext. IRQb_4
To Mil Connector  (5) co_mit_txp_o2 4 2 I TXD_03 MILTX ER R1001 33 GP_MIl_TX ER
(5) CG_MI_TXD_03 3 j XD 00 P MIrMDIo AY 1 GPIO_015 / MII_TX_ER / Ext. IRQb_5 / EXT_GFX_22 | RMX_PAUSEQ
(5) CG_MIL_TXD_00 i XD 01 T Cor R1008 3 &P MITCOL 32 GPI0 016/ MIIMDIO / Ext. IRQb_6 / EXT_GFX_23/ RMX_PAUSEL1
(5) CG_MIL_TXD_01 mNToTe YN MITDE R1007 33 P M NDE o] GPIO 017 /MII_COL / Ext. IRQb_7/ EXT_GFX_VSYNC / AUD_FS_CLKO
41 MIl TX EN P M CRS Zaat] GPIO 018/ MIIMDC / Ext. IRQb_8 / EXT_GFX_25/ AUD_FS_CLK1
(5) cG_MiI_TX EN & A &P M CRS GPIO_019 / MII_CRS / Ext. IRQb_9 / EXT_GFX_26 / SC_CLK_OUT
(5>(5<>:GC?/T||MIFI&CE: § 2 Z GP_MiL RX ER ((2144)27?755%135'%?1&1/?\1—“‘ R1005 91 32 4 GPIO_020 / PWM_0 / Ext. IRQb_13 / SPI_S_SS0b / VEC_VSYNC_0/ SPI_M_SS1b
- A (14,24) SC_CLK_OUT ggg c3 g,z ,SRCQﬁu;L%%A 5 U1 GPIO 021/ PWM_1/Ext. IROb_14/SPI_S_MISO / VEC VSYNC_1/SC CLK_OUT
R1015 0 MIl_MDC (24,27) IRQ11_SLOTOA_N R1003 0 GP IRO1Z SLOTOB N O3> | GP'0_022/IR_INT/Ext. IRQb_11/UART_RXD_0/TTX0_REQ / VEC_VSYNC_0
(5) cG_Mi_MDC < (24,27) IRQ12_SLOTOB_N R1004 TG GPIO_023/IR_IN1/Ext. IRQb_12 / UART_TXD_0/ TTX0_DATA/VEC_VSYNC_1
R1016 0 Mil_TX_ER (23) IR_IN1 GPIO_024 / VI_656_CLK / Ext. IRQb_10
(5) CG_MILTX_ER <& (30) GP_V1_656_CLK RI009 33 GP_SPI_M_SCK 131
R1019 o Ml CoL (14) SPI_M_SCK 2] GPIO_025/ CHIP2POD_SCLK / SPI_M_SCK / EBI_ADDR_01
(5) CG_MI_COL ) (14) GP_SPI M_MOSI a4 GPIO_026 / POD2CHIP_SDI / SPI_M_MOSI
(14) GP_SPT_M_MISO eas—] GPI0 027/ CHIP2POD_SDO / SPI_M_MISO / EBI_ADDR_00
(14) GP_SPI_M_SS0b GPIO_028 / CHIP2POD_SCTL / SPI_M_SS0b / EBI_ADDR_02
(14) GP_PPKT_IN_SYNC M31 1 GPI0_029 / POD2CHIP_MISTRT / PPKT_SYNC / PKT_CLK2
Place these resistors close to fork to avoid stubs. Place these resistors close to Keypad Connector. (14) GP_PPKT_IN_VALID N30 GPI0_030/ POD2CHIP_MIVAL / PPKT VALID / PKT_CLK3
(14) GP_PPKT_IN_DATAO GPIO_031 / POD2CHIP_MDIO / PPKT_DATAO / PKT_CLK4
CG_MIl_RXD 02 RN1020 4 - 15 oo ALT MII_RXD 02 ALT MIl RX EN RN1024 4 - 5 0 (OND (14) GP_PPKT_IN_DATA1 'I“? GPIO_032 / POD2CHIP_MDI1 / PPKT_DATAL / PKT_DATA2
AT T AT acen : o o G o i e A e
CG_MIl_MDIO 2 7 ALT_MII_MDIO ALT_MII_RXD 0L 2 7 - —PPKTIN . . - -
= = GPIO_099  (11)
CG_Mil 1 ALT_MII_MDC ALT_MII_RXD 02 ] o M32
RPN AN rom () iy S o M oo oo o o oy e
CG Mil TX 4 - p A5 ALT MIl TX ER ALT Ml RXD 03 4 - p A5 TN M34 - - - -
ECMITRCER A AT MITRXER AT MITRX ER A GPIO_101  (11) (14) GP_PPKT_IN_DATA6 321 GPi0 037/ POD2CHIP_MDI6 / PPKT_DATA6 / PKT_SYNC4
EGMIrCoL > S AT MIrCoL AT MIITX LK > S GPIO_102  (11) (14)14GP6§PPK';FRI_PI_ISA;GZ + 31 GPI0 038/ POD2CHIP_MDI7 / PPKT_DATA7 / UART_RXD_2
ECMITTX EN i AT M EN AT MITTXCEN 1 Spio_oes Eﬁ; (14) GP_PPKT_IN_ GPIO_039 / POD2CHIP_MICLK / PPKT_CLK / UART_TXD_2 / EBI_ADDR_13
RNIO1 % *  O0(DND RNI022 % ¥ * O0(DND B (14) GP_RMXP_OUT_VALID 132 § GpPI0_040 / CHIP2POD_MOVAL / RMXP_VALID / EBI_ADDR_16
CG Mil TXD 01 4 - p A5 ALT Ml TXD 01 ALT Ml TXD 01 4 - p A5 & _OUT T3 _ _ o _ _
i D D GPIO_089  (11) (14) GP_RMXP_OUT_SYNC GPIO_041 / CHIP2POD_MOSTRT / RMXP_SYNC / EBI_ADDR_17
= m:: ig g 3 j :' :: i: g :' :: i: g 3 j GPIO_088  (11) (14) GP_RMXP_OUT_DATAO 2 : GPIO_042 / CHIP2POD_MDOO / RMXP_DATAO / EBI_ADDR_18
S MITTXD 03 fi AT MITTX0 05 AT MITTXD 05 GPIO_091  (11) (24) GP_NDS_SC_AUX0_1 B32-] GPi0 043/ CHIP2POD_MDO1 / RMXP_DATAL / EBI_ADDR_19 / NDS_SC_AUX_0
=2 = 2 = 2 T XL / GPIO_0%0  (11) (24) GP_NDS_SC_AUX1_1 GPIO_044 | CHIP2POD_MDO2 / RMXP_DATA2 / EBI_ADDR_20 / NDS_SC_AUX_1
RNIOIS ¥ V¥~ O[N] RN1023 ¥ VX" O0(N) - PSS AU s - - - = _SC_AUX_
= m:: K( %\1 4 AN 2 :' :: & %\‘K 2’ :: KDIER 4 AN 2 GPIO_092  (11) (24) GP_NDS_SC_VCTRL_1 ":‘2 GPIO_045 / CHIP2POD_MDO3 / RMXP_DATA3 / EBI_ADDR_21/NDS_SC_VPP
CaMITRXD 00 3 5 AT MITRXD 00 AT MITCOL 3 & > GPIO_093 (11) (24) GP_RMXP_OUT_DATA4 Naa GPIO_046 / CHIP2POD_MDO4 / RMXP_DATA4 / EBI_ADDR 22/ SC_IO_17 CODEC_SDI
CaMITRXD 0L fi ALT MITRXD 0L ALTMITMDE i GPIO_094  (11) (24) GP_RMXP_OUT_DATA5 Nas] GPIO_047 / CHIP2POD_MDOS / RMXP_DATA5 / EBI_ADDR 23/ SC_CLK_1/ CODEC_SCLK
= 1 4 - - v e > GPIO_095 (1) (24) GP_RMXP_OUT_DATA6 23, | GPIO_048/ CHIP2POD_MDOG / RMXP_DATAG / EBI_ADDR_24 / SC_RST_1/ CODEC_FSYNCh
CG MIl CRS R1017 0 (ONI ALT Mil CRS ALT Mil CRS R1018 0 (ONI > (24) GP_RMXP_OUT_DATA7 GPIO_049 / CHIP2POD_MDO7 / RMXP_DATA7 / EBI_ADDR 25/ SC_PRES_1/ CODEC_SDO
f—COMICRS  RIONZ .\ \ ~ O(ON) GPIO_096  (11)
(24) GP_RMXP_OUT_CLK A;"; GPIO_050 / CHIP2POD_MOCLK / RMXP_CLK / EBI_ADDR_12/ SC_VCC_1/ CODEC_MCLK
(19) GP_PKT_ERRORO AD30] GPIO_051/ PKT_ERRORO/ UART_RXD_2/ Ext. IRQb_0/VI_656_CLK
(19) GP_PKT_ERROR1 AE33{ GPI0 052/ PKT_ERRORL / UART_TXD 2/ Ext. IRQb_1/ EXT_GFX_EN
. . (19,29) GP_PKT_ERROR2 A2 GPIO_053/ PKT_ERROR2/ UART_CTS_2/ Ext. IRQb_2/ POD2CHIP_MCLKI / EBI_ADDR_14
Place these resistors close to Ml Connector J701 to avoid stubs. (19,29) GP_PKT_ERROR3 GPIO_054 / PKT_ERROR3 / UART_RTS_2 / Ext. IRQb_3 / CHIP2POD_MCLKO / EBI_ADDR_15
RN1026 0 (DNI) (30) GP_VI_656_DO AC321 GPIO_055/ PKT_ERROR4/ VI_656_0/ UART_RXD_0
CG_MII_RX 4 - 15 , (30) GP_VI_656_D1 Das | GPI0_056 / PKT_ERRORS/ VI_656_1 / UART_TXD_0/12S_LR1_OUT/I2S_LRO_IN
CG MILRXD_00 6 K UART_RXD_0 (2324) (30) GP_VI_656_D2 A\pae] GPIO_057 / PKT_VALIDO / VI_656_2/ UART_CTS_0/Ext. IRQb 5/ TTX0_REQ
GG MILRXD 01 2 7 >> UART_TXD_O (23.24) (30) GP_VI_656_D3 AR, | GPIO_058/PKT_VALID1/VI_656_3/ UART_RTS_0/Ext. IRQb_6 / TTX0_DATA
CG MILRXD K UARTCTS 0 (2324) (30) GP_VI_656_D4 GPIO_059 / PKT_VALID2 / VI_656_4 / UART_CTS_1/Ext. IRQb_7 / VEC_VSYNC_0
G R T8
RNTozT MY G (DNI) 2> UARTRTS 0 (2324) To UART AB30Q
CG_MIl_RXD 03 4 - 15 , oU Connectors (30) GP_VI_656_D5 “Aca ]| GPI0_060/ PKT_VALID3/VI_656_5/UART_RTS_1/Ext. IRQb_8/VEC_VSYNC_1
CG MILRX_ER 6 K UART_RXD_1 (2324) (30) GP_VI_656_D6 A GPIO 061/ PKT_VALID4 / VI_656_6 / UART_RXD_1/12S_CLKL_OUT/[2S_CLKO_IN
Ce MITTXD 00 > 7 > UART_TXD_1 (23,24) (30) GP_VI_656_D7 GPIO_062 / PKT_VALID5 / VI_656_7 / UART_TXD_1/12S_DATA1_OUT / 12S_DATAO_IN
S MIrTXD 01 i K UARTRXD2 (19,23)
= MIN >> UART_TXD_2 (19,23)
31000
GP_MIl_TX ER GPIO_015/Ext_TP_Out_15 1
(31) AGS_TP_INO3 R 33 g DNI GP_Mil_RX_EN GP_IRQLL SLOTOA N GPIO_022/ExL_TP_Tn_22
R (DNI) GP_MIl_RXD 03 GP_IRQ12 SLOTOB N GPIO_023/Ext_TP_Out 23
gi; TNy R1025 0 (DNI) MITTXD_00
— R1026 0 (DNI) GP_IRQ1L SLOTOA N
(81) AGS_TP_IN22 R1027 0 (DNI) GP_Mil RX CLK S-M-.100-1X3
gi; e eT-ouTea R1028 0 (DNI) GP_MIRXD 00
P R1029 0 (DNI GP_MIl_RXD_01
gi; eT-ouTee R1030 0 (DNI) GP_MIl_RXD_02
(31) AGS_TPOUTOB R1031 0 (DNI) GP_MIl RX ER
(31) AGS_TPOUT09 R1032 0 (DNI) GP_MIl_TX CLK
(31) AGS_TP_OUTI10 R1033 0 (DND ILTX_EN
(31) AGS_TP_OUTI12 R1034 0 (DND L_TXD_01
(31) AGS_TP_OUTI3 R1035 0 (DN XD 02
(31) AGS_TP_OUT14 R1036 0 (DN 03
(31) AGS_TP_OUT15 R1037 0 (DND ILTX_ER
(31) AGS_TP OUTI6 R1038 0 (DNI) GP_MIl_MDIO
(31) AGS_TPOUTL? R1039 0 (DNI) MIT_COL
— R1040 0 (DNI) Mil_MDC
(31) AGS_TP_OUT18 =
(31) AGS_TPOUTIO R1041 0 (DNI GP_MIl CRS
(31) AGS_TP OUT23 R1042 0 (DNI) GP_IRQ12 SLOTOB N
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U100-23
BCM7405A1

RN3200 0
(17) FP_LED_LS 0 4~ 2
(17) FPLED LS 1 5
(17) FPLED LS 2 oomr—--""1-2-— 2|
(17) FP_LED LS 3 RN3201 RN 0 10022
(17) FPLED LS 4 A BCM7405A1
(17) FP_LED_KD_0 5 poao76 3mas Jmm dp cid £ga976 3535 1mm dp skt
(17) FP_LED_KD_1 N —
To Keypad Connector ~ (17) FP_LED KD 2 RNS202 1 _UA~J-8-0
(17) FP_LED_KD_3 4 5 AE2D GPIO
(17) FP_LED_LD_O 8 (19) GP_PKT_CLKO g -£832 GPIO_063/ PKT_CLKO
@ elepipl $S—m — 2] (19) GP_PKT_CLK1 GPIO_064 / PKT_CLK1
(17) FP_LED LD 2 RNS208 1 [\ 80 AE30
(17) FP_LED_LD_3 4 5 (19) GP_PKT_CLK2 AE304 GPIO_065/ PKT_CLK2 / EXT_GFX_27
(17) FP_LED_LD_4 8 sbo o (19) GP_PKT_CLK3 AHZ3 1 GPIO 066 / PKT_CLK3 / EXT_GFX 28
(17) FP_LED_LD 5 2 Z sbo (19) GP_PKT_CLK4 AL834 GPI0 067 / PKT_CLK4 / EXT_GFX 29/ VI_656_0/ UART_RXD_2
(17) FP_LED_LD 6 N sto o (19,30) GP_PKT_CLK5 -A1304 GPIO 068 / PKT_CLKS /125 CLKO_IN / VI 656_1 / UART_TXD_2 /125_CLKO_OUT
(7) FPLED LD 7 9 (19) GP_PKT_DATAO GPIO_069 / PKT_DATAQ
(19) GP_PKT_DATAL 632 GPIO_070/ PKT_DATAL
(19) GP_PKT_DATA2 AE30 4 GPIO 071/ PKT_DATA2 / EXT_GFX_30
(19) GP_PKT_DATA3 AH32 4 GpIO 072/ PKT_DATA3/ EXT_GFX 31
(19) GP_PKT_DATA4 AH31 GPIO 073/ PKT_DATA4 / EXT_GFX_IN_CLK / VI_656_2/ UART CTS 2
(19,30) GP_PKT_DATAS GPIO_074 / PKT_DATAS / 125_DATAO_IN / VI_656_3 / UART_RTS_2 / 12S_DATA0_OUT
(19) GP_PKT_SYNCO AE33] GPIO_075/ PKT_SYNCO
(19) GP_PKT_SYNC1 AG2 GPIO 076 / PKT_SYNCI
(19) GP_PKT_SYNC2 AE3LL GPIO 077/ PKTSYNC2 / EXT_GFX 24
(19) GP_PKT_SYNC3 AH34 1 GPIO 078 / PKT_SYNC3 / EXT_GFX_HSYNC
(19) GP_PKT_SYNC4 GPIO_079 / PKT_SYNCA / EXT_GFX_OUT_CLK / VI_656_4 / UART_RXD_0
(19,30) GP_PKT_SYNC5 -AJ314 GPIO_080/PKT_SYNCS /125 LRO_IN/ VI_656_5 / UART_TXD_0 /125_LRO_OUT
(24) GP_SC_I0_1 AK12 4 GPIO_081/SC_I0_1/NDS_SC_I0/Ext. IRQb_0
(24) GP_SC_CLK_1 A4 GPI0 082/ SC_CLK 1/NDS_SC_CLK / Ext. IRQb_1/ UART_RXD_1
(24) GP_SC_RST_1 M14 1 GPIO 083/ SC_RST_1/NDS_SC_RST/Ext. IRQb 2/ UART_TXD_L
(24) GP_SC_PRES_1 GPIO_084 / SC_PRES_1/NDS_SC_PRES / Ext. IRQb_3/ UART_CTS_1
(24) GP_SC_vCC_1 ’Zﬂ‘: GPIO_085 / SC_VCC_1/NDS_SC_VCC / Ext. IRQb_4 / UART_RTS_1
(10)~ GPIO_086 ALLLY GPIO 086 /LED_KD 0 /Mil_TX_CLK /DVOO_DE
(10) GPIO_087 AKLLL GPIO 087/ LED_KD_1/ MIL_TX_EN/DVOO_CLK_N
(10) GPIO_088 AL104 GPIO 088 / LED_KD_2 / MII_TXD_00/ DVOO_00
(10) GPIO_089 GPIO_089 / LED_KD_3 / MI_TXD_01 / DVOO_01
(10) GPIO_090 gg:% ggg ’mﬂ GPIO_090 / LED_LS_0/ MI_TXD_02 / DVOO_02
(10) GPIO_091 T ANLLL GPIO 091 /LED_LS _1/MiIl_TXD_03/ DVOO_03
(10) GPIO_092 oS APLLL GPIO 092/ LED_L'S 2/ MIZTX_ER/ DVOO_VSYNC
(10) GPIO_093 R oo AL124 GPIO 093 /LED_LS 3/ MII_MDIO / DVOO_HSYNC
(10) GPIO_094 GPIO_094 / LED_LS_4 / MII_COL / DVOO_04
(10) GPIO_095 Shi0 0% AL91 GPIO_095 /LED_LD_0/MII_MDC / DVOO_05
(10) GPIO_096 oo AK91 GPIO 096/ LED_LD_1/ MII_CRS / DVO0 06
(10) GPIO_097 oo M2 GPIO 097/ LED LD 2/ MII_RX_EN/DVGO_07
(10) GPIO_098 oo A8 GPIO 098 /LED_LD_3/ MILRXD_00/ DVOO_08
(10) GPIO_099 GPIO_099 / LED_LD_4 / MII_RXD_01 / DVOO_09
€3200 (10) GPIO_100 SEIO_100 LZ{ GpIO_100 / LED_LD_5 / MIl_RXD_02 / DVOO_10
D3.3V ROl DOV (10) GPIO_101 Shio 11 AKZ 4 GPIO_101 / LED_LD_6 / MII_RXD_03 / DVOO_11
I —“—D (10) GPIO_102 AN GPIO 102 /LED_LD_7 / MIRX_ER / DVOO_CLK_P
[y (24) GP_SC_EXT_CLK AM3{ GPIO_103/ SC_EXT CLK
L -7 Ra212 (24) GP.SC_I00 & GPIO_104/ SC_I0_0/ NDS_SC_IO / Ext. IRQb_0 / UART_RXD_0
c .
I NN (24) GP_SC_CLK 0 —AME GPIO_105/SC_CLK_0/NDS_SC_CLK/Ext. IRQb_1/UART TXD_0
1409 1402 b—Rasto AN (24) GP_SC_RST_0 AMI04 GPIO 106/ SC_RST 0/NDS_SC_RST/Ext. IRQb_2/ UART_CTS 0
OuF S-M-.100-1X4 (DNI S TTAAN (24) GP_SC_PRES_0 AP104 GpI0_ 107/ SC_PRES 0/NDS_SC_PRES | Ext. IRQb_9/ UART_RTS_0
u 2]M-.100-1X4 (DNI) ) . S (24) GP_SC_VCC_0 U014 GPI0 108/ SC_VCC 0/NDS_SC _VCC/ Ext. IRQb_10
- 1 Optional noise p—R3238 \ A2 (24) GP_NDS_SC_AUX0 2~ & GPIO_109 / CODEC_SDI / Ext. IRQb_11/ UART_CTS_0 / SPI_M_SCK / NDS_SC_AUX_0
SGPIO 005 -ection LPF t c3201 - .
SGPIO 01 BSC_MO rejection LPr to (24) GP_NDS_SC_AUX1_2 <) 22 GPIO_110 / CODEC_SCLK / Ext. IRQb_12 / UART_RTS_0/ SPI_M_MOSI / NDS_SC_AUX_]
4 minimize noise —| |—D (24) GP_NDS_SC_VCTRL_2 5o ] GPIO_111/ CODEC_FSYNCb / Ext. IRQb_13/UART_RXD_0/SPI_M_MISO / NDS_SC_VP|
< to tuner (29) GP_POD_VCC_ON GPIO_112 / CODEC_MCLK / Ext. IRQb_14 / UART_TXD_07 SPI_M_SS0b
0.01uF
GP_BSC Mo _SCL
(3.4) BSC_MO_SCL & e 3 T 1301 spi0_00/BSC_Mo_SCL
(3.4) BSC_MO_SDA & SGPIO_01 / BSC_MO_SDA
(7) GP_BSC_M1_SCL <3 mﬁ SGPIO_02 / BSC_M1_SCL
(17) GP_BSC_M1_SDA (K- SGPIO_03/ BSC_M1_SDA
(27,29) BSC_M2_SCL & e 3 b BSc M2 ScL 23] sepio_oarmsc m2_scL
(27,29) BSC_M2_SDA & SGPIO_05 / BSC_M2_SDA
GP_BSC M3 SCL
(27,28:30) BSC_M3_SCL & m 3 T AMI2 L SGPIO_06/BSC_M3_SCL
(27,28,30) BSC_M3_SDA & SGPIO_07 / BSC_M3_SDA
D3.3V RD1402 D50V R R R SR P Y
- — _oow 81818188 &
I P el i Pl g
L c g |a [z |2 |
] ] ] ] ] ]
L ElEHEREEERE
d o o < n © ™~
SBIRIBIE B
C1410 J1403 S SR E S
=—10uF S-M-.100-1X4 (DNI) o [0 [0 |0 [0 |0
6. 1
SGPIO 045
SGPIO_05 BSC M2
2 _
D3.3V RD1403 D50V
_ 0 (DN IRQ's used in this design:
L ~
c 02 -- ITU-BR 656
1 03 -- POD
c1413 1404 10 - Bem3510
=—10uF S-M-.100-1X4 (DNI)
6.3V 1 11 -- Slot 0A
SGPIO 05 I 12 - Slot0B
SGPIO 07
3 I BSC_M3 13 - Slot 1A
< 14 -- Slot 1B
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CD1201

ions: D5.0V 470pF
LNA Center Frequency Options: 'l' FB1201 INSTALL POSITION A T1201
00 * o ve o ! 617DB-1024 (DNI)
Frequency | L1202 L
600@100MHz J1202
433 MHz 16nH 500mA,300mOHM - SMA-STR (DNI)
C1210 | C1226 | C1227 ) L1202 R1202 R1231 R1232
385 MHz 2.7nH 100F 470pF =—4TpF 16nH S 665 82 215 (DNI)
6.3V
Vi I/ g A
AR
A
i R1234 CD1202
UHF Receiver 24.6K C  azopF
Antenna Connector INSTALL POSITION A
R1233 C1229
51K Q1202
J1201 BFR181
F-TYPE-RIA o L1203 c1228 470pF
o) 1 Y |1
® T I Q1201
12nH 470pF BFR181 U100-13
‘ BCM7405A1
A A
A |
UHF_IFI
Analog I/O -
‘ The LNA area uses a 2-layer PCB, but the long traces from 9 UHF_IFO
| CD1201/CD1202 to BCM740x uses 4-layer. Copy the LNA DIFF_UHF_IN P i
component pads, floods, and vias exactly the same as the -
N A DIFF_UHF_IN_N 20
‘ Broadcom's reference layout. / UHF_IN_N
Route as 50 Ohm differential references to UHE RXTEST
layer 2 (7 mils width), separate differential -
traces by at least 12 mils.
TP1202 RFM PLL TEST RFM_PLL_TEST
REM EXT R POS __B28 § pey ext R POS
RFM_EXT R _NEG 8
R1210 RFM_EXT_R_NEG
Do NOT connect ‘1124"
RFM_EXT_R_NEG to ground.
RFMOUT_P
RFMOUT_N

A32 UHF_IFI0 IF Filter C1230 I 0.01uF
B3? UHF_IFO0 1Tn our
GND |
FL120T R1235 J1203
10.70MHz P 332 SMA-STR (DNI)
e
E29 UHF RXTEST () TP1201 RF Output Level Options:
Approximate R1208 R1206 (5%)
RF Output Level | R1209 (5%)
+40 dBmV 430 Ohm 27 Ohm
+30 dBmV 110 Ohm 180 Ohm
A2.5V_BCM740X +20 dBmV
R1201 (Default) 82 Ohm 510 Ohm
0 +| cie01 _LC12°2 _LC12°3 +15 dBmV 82 Ohm 1000 Ohm
220uF —=0.1uF 1000pH +10 dBmV 82 Ohm 1800 Ohm
0dBmvV 75 Ohm 5600 Ohm
A
- | - - - - - - ., - — = I
‘ R1205 ‘ 3 Pole Chebyshev LPF ‘ | Divider !
A C1225 ||_DNI | Fc ~ 100 MHz g  pad Placehold |
75 ! ‘ ZI=75  20=75 Pi Pad Placeholder Use 75 Ohm line all the way to F-connector J1204.
| ‘ - T1202 L1201 180nH ‘ | R1206 ! C1209 J1204
RFM_DAC P 4 | — Y e | CH3 4 RF_OUT | F-TYPE-R/A
B27 | l |
‘ | [ \‘ V_CENTER 2 3 g | l l ‘ ‘ 510 ‘ 1000pF CH3/4
A A |
T ‘ | | RFMDACN 1 & 6 C1207 ci208 ! R1208 R1209 RF-Outto TV
L] ‘ 33pF 33pF | 82 82 ‘
‘ I \ #458PT-1566 A ‘ A
R1211 | ‘ ‘
‘ ‘ 3 A A | A A
75 ‘ e
‘ Place termination
resistors next to ‘ Place all circiuts from transformer T1202 to C1209 near F-connector J1204.
" balls on BCM7400.
-
R1230 R1229 R1228
Route RFM_DAC_P and RFM_DAC_N 0 (DNI) 0 (DNI) Place R1229/R1230 near T1202 to 0 (DNI) Place R1228 near R1206 to
as 150 Ohm differential pair, reference minimize the stubs from RFM output minimize the stubs from RFM output |
to V_CENTER plane on layer 3.
rrr—- - - - - — - — -/ -/ -/ - - - - j
: 5.0V |
‘ {_c1231 0.1uF ‘
| A
U1201A |
‘ s NJM4580v
SSOP8 ‘
v+ R1239 C1233
! 1 1] |
11
| - 100 100uF |
| N R1242
1K 0 C1235 |
‘ I DNI
R1243 DNI A ‘
|
|
‘ 1K C1236 || _0.1uF ‘
| This portion of circuits is the test circuit for BTSC audio. Atov A \
‘ The output drives the audio input of an external RFM. -
: |
‘ A5.0V ‘
! U1201B |
s NIM4580V
‘ SSoP8
L |
: & —L—— |
6 1_
o ‘ Title: UHF Input & RFM Output
! | Document: BCM97405MBv00 Schematic
ev:
‘ 1 ‘ Modified: ~ Friday, February 01, 2008
A5.0V
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BCM7405Ax Strap Options

j

Strap Name Strap Bit Description Pin Default Comments
Reset_Extension strap_reset_ext_mode 0: No delay VO_656_4 0
1: 200 ms (EBI_CS# delayed by 1.6 ms)
One_Shot_Reset_Out | strap_reset_outb_def_val 0: Level reset output behavior VO_656_CLK 1 One shot reset output behavior
1: One shot reset output behavior is compatible to BCM3560
DDR_Configuration[2:0]| strap_ddr_config_0 000: 64-bit UMA (MEMCO) RMX_SYNCO 0 Configuration of 64-bit DDR
N 001: 32-bit UMA (MEMCO) interface
strap_ddr_config_1 . 16-hi RMX_DATAO 0
010: 16-bit UMA (MEMCO) Currently, 32-bit UMA is NOT
strap_ddr_config_2 100: 32 +16 Non-UMA USB1_PWRON 0 supported by 7405.
(MEMCO0:32-bit, MEMC1:16-bit)
101: 16 +16 Non-UMA
(LSBIis 0, MSB is 2) (MEMCO0:16-bit, MEMC1:16-bit)
' (LSBis 0, MSB is 2)
DDRO_Chip_Size[1:0] strap_ddr0_device_config_0 00: 16Mx16 bit devices on MEMCO RMX_CLK1 0 Device configuration of MEMCO
. N 01: 32Mx16 bit devi MEMCO
strap_ddr0_device_config_L | 10 eanie1t bit dovices on MEMGO RMX_DATAL 1
11: 128Mx16 bit devices on MEMCO
DDR1_Chip_Size[1:0] strap_ddr1_device_config_0 00: 16Mx16 bit device on MEMC1 EBI_ADDR26 0 Device configuration of MEMC1
. N 01: 32Mx16 bit device on MEMC1 (32 + 16 bit mode)
strap_ddrl_device_config_1 10: 64Mx16 bit device on MEMCL EBI_ADDR27 1
11: 128Mx16 bit device on MEMC1
16_Bit_Flash strap_ebi_boot_memory If strapped for NOR boot: RMX_CLKO ? Per system configuration
0: Boot memory is 8-bit device
1: Boot memory is 16-bit device
If strapped for NAND boot:
0: NAND Block 0 not WR-protected
1: NAND Block 0 is WR-protected
CS_Swap strap_ebi_cs_swap 0: No swap EBI_DSb ? Per system configuration
1: Swap CS_0 and CS_1 signals
Flash/ROM_Size[1:0] strap_ebi_rom_size0 NOR Flash NAND Flash EBI_TSIZEOb ? Per system configuration
" . 0: 64 Mbyte ROM 0: Disable ECC
strap_ebi_rom_sizel 1: 16 Mbyte ROM 1: Disable ECC EBI_TSIZE1lb ?
2: 8 Mbyte ROM 2: Enable ECC
3: 4 Mbyte ROM 3: Enable ECC
(LSBis 0, MSB is 1)
Invert_EBI_Address strap_ebi_invert_addr 0: Do not invert EBI address EBI_RDb 1 Tom thinks it's more desirable to
1: Invert upper bits of EBI address have the default be "Invert
upper bits of EBI address".
Flash_Type strap_boot_rom_type 0: Boot ROM is NOR Flash EBI_WE1b ? TBD
1: Boot ROM is NAND Flash
PCI_Client strap_pci_client 0: PCl in bridge (master) mode VO_656_0 0 Usually in master mode
1: PCl in client (slave) mode
PCI_Win_Size[1:0] strap_pci_memwin_size_0 0: 512 Mbyte Window VO_656_3 ? Per memory configuration
. . 1: 1 Gbyte Window
strap_pci_memwin_size_1 2:128 l\);Ibyte Window DAA_AOUT
3: 256 Mbyte Window
(LSB is 0, MSB is 1)
PCI_Winl_Enable strap_pci_memwinl_en 0: Disable PCI memory window 1 VO_656_1 ? Per system configuration
1: Enable PCI memory window 1
PCI_Win2_Enable strap_pci_memwin2_en 0: Disable PCI memory window 2 VO_656_2 ? Per system configuration
1: Enable PCI memory window 2
External_MPI_Arbiter strap_external_MPI_arbit 0: Use internal MPI arbiter EBI_WEOb 0 Per system configuration
1: Use external MPI arbiter
CPU_Frequency[2:0] strap_CPU_freq_0 0: 297 MHz EBI_ADDR25 0 Per system configuration
1: 324 MH .
strap_CPU_freq_1 2:351 MHE EBI_RWb 0 3'b010 is the recommended defaulf.
strap_CPU_freq_2 3: 378 MHz EBI_ADDR24 2
4: 405 MHz (default)
5: 432 MHz
6: 459 MHz
7: 148.5 MHz (297 divided by 2)
NMI_Active_Polarity strap_NMI_polarity 0: Low-active interrupt EBI_TSb ? Per system configuration
1: High-active interrupt
Debug_Enable[1:0] strap_test_debug_en_0 0: Debug mode disabled VO_656_5 0 Internal Debug Port
strap_test_debug_en_1 VO_656_6 0
SPI_BSC_Slave strap_spi_slave_enable 0: BSC slave port configured IR_OUT 0 Per system configuration -
1: SPI slave port configured usually in BSC slave
MIPS_Endian strap_system_big_endian 0: System is LITTLE endian RMX_SYNC1 ? Per system configuration
1: System is BIG endian
USB_Mode strap_USB_mode 0: 3rd USB is host mode AUDO_SPDIF 0 Per system configuration
1: 3rd USB is client mode
RSVD_1 strap_RSVD_1 TBD USBO_PWRON 0 Per system configuration
33MHz_Clk_Out strap_33_27_MHz_clock 0: 27 MHz clock output VO_656_7 1 Per system configuration

1: 33 MHz clock output

D3.3V
RD1301
4.7K
j_A_. .
Reset_Extension
RD1302
A
\ B \
L ~
One_Shot_Reset_Out
1308
S-M-.100-1X3
R1314 R1315 731308 2.3
SHORTING-JUMPER
4.7K 4.7K DDR_Configuration0
1309
S-M-.100-1X3
R1316 R1317 731309 23
SHORTING-JUMPER
4.7K 4.7K DDR_Configurationl
J1310
S-M-.100-1X3
R1318 R1319 ZI310 2.3
SHORTING-JUMPER
4.7K 4.7K DDR_Configuration2
RD1305
4.7K

DDRO_Chip_Size0

DDRO_Chip_Sizel

DDR1_Chip_Size0

RD1328
AT
, B s
L - - . .
DDR1_Chip_Sizel
11303
S-M-.100-1X3
R1306 R1305 VAT
SHORTING-JUMPER
4.7K 4.7K 16_Bit_Flash
J1301
S-M-.100-1X3
R1302 R1301 VAT
SHORTING-JUMPER
4.7k 4.7k CS_Swap
RD1307
47K

Flash/ROM_Size0

J1311
S-M-.100-1X3
R1320 R1322 SIS
SHORTING-JUMPER
7K 47K Flash/ROM_Sizel
RD1309
A
L B !
L _ z
Invert_EBI_Address
J1312
S-M-.100-1X3
R1324 R1325 731223
SHORTING-JUMPER
4.7K 4.7k Flash_Type
RD1311
4.7K
PCI_Client
RD1312
4.7K
PCI_Win_Size0
RD1313
4.7K
PCI_Win_Sizel

'i |

VO_656_D4 (30)

VO_656_CLK (30)

RMXO_SYNC (18,19)

RMXO_DATA (18,19)

USB1_PWRON_N  (26)

RMX1_CLK  (19)

RMX1_DATA (19)

EBI_ADDR26 (21)

EBI_ADDR27 (21)

RMX0_CLK  (18,19)

EBIDS_N  (20,21,29)

EBI_TSIZEO (21)

EBI_TSIZEL (21)

EBI_RD_N  (20,21,29)

EBI_WELN (21,29)

VO_656_D0

30)

VO_656_D3

30)

DAA_AOUT  (25)

D3.3V

PCI_Win1_Enable

4 .
PCI_Win2_Enable
<
External_MPI_Arbiter ¢
4.7K

CPU_Frequency0
<
CPU_Frequencyl <

B E B CPU_Frequency? ¢

NMI_Active_Polarity <

1304
S-M-.100-1X3
R1308 R1307 AT
SHORTING-JUMPER
4.7K 4.7K Debug_Enable0
<
J1305
S-M-.100-1X3
R1310 R1309 PRIV
SHORTING-JUMPER
4.7K 4.7K Debug_Enablel
RD1321 K
4.7K

SPI_BSC_Slave <

1302
S-M-.100-1X3
R1304 R1303 AT
SHORTING-JUMPER
4.7k 4.7k MIPS_Endian
<
1313
S-M-.100-1X3
R1326 R1327 FAIER R
SHORTING-JUMPER
4.7k 4.7k USB_Mode <
RD1325
4.7K
RSVD_1
RD1326 K
A
B
L ~
33MHz_Clk_Out
K

VO_656_D1 (30)

VO_656_D2 (30)

EBI_WEO_N (20,21,29)

EBI_ADDR25 (21)

EBI_RW_N  (21,29)

EBI_ADDR24 (20,21)

EBLTS_N  (20,21)

VO_656_D5 (30)

VO_656_D6 (30)

IR_OUT (23)

RMX1_SYNC (19)

AUDO_SPDIF  (15)

USBO_PWRON_N  (26)

VO_656_D7 (30)

RMX, VO, etc. must not affect the strapping, in some
cases, buffers are needed.

Circuits connected to these strapping signals such as EBI,

A
SRR

Title: Pin Strapping
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{ BCM7405

—
BCM7405

(10) GP_PPKT_IN_DATA7
(10) GP_PPKT_IN_DATA6
(10) GP_PPKT_IN_DATAS
(10) GP_PPKT_IN_DATA4

(10) GP_PPKT_IN_DATA3
(10) GP_PPKT_IN_DATA2
(10) GP_PPKT_IN_DATAL
(10) GP_PPKT_IN_DATAO

(10) GP_PPKT_IN_VALID
(10) GP_PPKT_IN_SYNC
(10) GP_PPKT_IN_CLK

(24) RMXP_OUT_DATA7
(24) RMXP_OUT_DATA6
(24) RMXP_OUT_DATA5
(24) RMXP_OUT_DATA4

(24) RMXP_OUT_DATA3
(24) RMXP_OUT_DATA2
(24) RMXP_OUT_DATAL

(10) GP_RMXP_OUT_DATAO
(10) GP_RMXP_OUT_VALID
(10) GP_RMXP_OUT_SYNC

(24) RMXP_OUT_CLK

éep SPI_M_MOSI (10)

GP_SPI_M_SS0b (10)

BCM7405
GP_SPI_M_MISO (10)

T}} GP_IRQ13_SLOTIA_N (10) J

Title: PPKT_In, RMXP_Out, SPI Ct

Document: BCM97405MBv00 Schematic

P10 038 RN2501 O ~ POD2CHIP_TS_IN
} TR 1 8 POD_PPKT_IN_DATA7 (29)
‘ ChIo 036 2 Z X POD_PPKT_IN_DATA6 (29)
| CPIO 038 3 & < POD_PPKT_IN_DATA5 (29)
4 AANE < POD_PPKT_IN_DATA4 (29)
‘ RN2502 0
‘ ShI0 054 1L AAA-E POD_PPKT_IN_DATA3 (29)
CPIO 03> 2 L < POD_PPKT_IN_DATA2 (29)
Chiooat 3 6 < POD_PPKT_IN_DATAL (29)
4 AANS X POD_PPKT_IN_DATAO (29)
RN2503 0
oo o LAAA POD_PPKT_IN_VALID (29)
i ChIo 039 2 Z POD_PPKT_IN_SYNC (29
3 g MS_MOCLK_A13 (29)
| ANAA
PPKT_IN Connector
J2501
SMLL00-2X12
w1 2
GP_PP CLK ) 039/Ext TP_Out 07 R
GP_PPI SYNC 029/Ext TP_Out 29 5 6 Place RN2501-RN2506 near
GP_PP VALID O/Ext_TP_Out 30 8 inimi
GP PPl DATA [P _out 31 A 0 BCM740x to minimize stub.
P PP DATA P_in_0 11 12
[ DATA P In 0 13 14
P PP DATA. P_In 0 15 16
P PP DATA TP_Out 03 1 18
GP_PP| DATAS 036/Ext TP_In 04 19 Q0
GP_PPI DATAG )_037/Ext_TP_In_05 21 22
GP_PP DATAT 038/Ext_TP_In 06 23 4
L <
RN2504 0 (DNI)
; AAAE AGS_TP_OUT07 (31)
< A AGS_TP_OUT29 (31)
AGS_TP_OUT30 (31)
AANANR
RN2505 0 (DNI)
ERAANAR] >> AGS_TP_OUT3L (31)
< AGS_TPINOO (31)
<3 & < AGS_TP_INO1 (31)
4 AANE K AGS_TP_INO2 (31)
RN2506 0 (DNI)
; 7 >> AGS_TP_OUTO3 (31)
L K AGS_TP_INO4 (31)
3 6 < AGS_TP_INO5 (31)
4N < AGS_TP_INO6 (31)
. RN2511 83 CHIP2POD_TS_OUT
> 1 8 POD_RMXP_OUT_DATA7 (29)
) 2 Z POD_RMXP_OUT_DATA6 (29)
> 2 6 POD_RMXP_OUT_DATA5 (29)
3 4 A2 POD_RMXP_OUT_DATA4 (29)
RN2512 33
1 A POD_RMXP_OUT_DATA3 (29)
2 Z POD_RMXP_OUT_DATA2 (29)
3 6 POD_RMXP_OUT_DATAL (29)
4TS POD_RMXP_OUT_DATAO (29)
| RN2513 33
} 1 p A8 POD_RMXP_OUT_VALID (29)
| g Z POD_RMXP_OUT_SYNC (29)
—— MS_MICLK_A12 (29)
AANANE
>
RMXP_OUT Connector
J2511
SHLL00-2X12
RMXP_OUT _CLK 0S0/Ext TP_In_18/RMXP CLK "~ 3 8 4
RMXP_OUT_SYNC 041/Ext_TP_In_09/RMXP_SYNC 5 5 Place RN2511-RN2514 near
RMXP_OU D 040/Ext_TP_In_08/RMXP_VALID 7 ) v
RMXP_OU AC 042/Ext TP_In_10/RMXP _DATA0 o 10 BCM740x to minimize stub.
RMXP_OU A 11 1
RMXP_OU A 13 14
RMXP_OU A 15 16
RMXP_OU A GPIO_046/Ext_TP_In_L4/RMXP_DATA4 | 18
RMXP_OU A GPIO_047/Ext TP In_I5/RMXP_DATA5 __1g 20
RMXP_OU A6 GPIO_048/Ext_TP_In_L6/RMXP_DATA 21
RMXP_OUT_DATAY GPIO_049/Ext_TP_In_17/RMXP_DATA7 __ 23 24
L <
RN2514 0 (DNI)
1A AGS_TP_IN09 (31)
2 Z AGS_TP_INO8 (31)
3 6 AGS_TP_IN10 (31)
AANANR
D3.3V RD2521 D5.0V
_ __ _o@N)
_ T RN2521 0 (DNI)
c ERAANAR] AGS_TP_OUT25 (31)
SPI Master Place RN2521-RN2522 near 2 5 Aos TR oUT28 (31)
12521 fgfgl BCM740x to minimize stub. 4 A2 AGS_TP_IN27 (31)
S-M-,100-1X6 6.3V
1
2 GPIO_025/Ext TP_Out 25/SPI M_SCK
3 GPIO_026/EXLTP_OUuL 26/SPL_M_MOSI KSPILM_SCK  (10) ‘
4 GPIO_028/Ext_TP_Out 28/SPI_M_SS0b I
5 GPIO_027/Ext_TP_In_27/SPI_M_MISO N
6 l
\\VZ RN2522 33 MPOD-SPI
; P A 5 K POD2CHIP_SDO_INPACK_N  (29)
CHIP2POD_SCTL_A2 (29)
D33V RDZS?% oNI D5Qv Z 2 % CHIP2POD_SCLK_AL (29)
B~ N D3V WA% CHIP2POD_SDI_AO  (29)
c
1 R2531 0 (DN
SPI Slave c2531 R2535 < R2536 R2532 A" "m0 (DNL >€<Af\g—sﬂ?ﬁj"‘éﬂn(il)(31)
J2531 ——10uF 1K 1K Place R2531-R2534 near -
SM. r°’11X6 6.3v BCM740x to minimize stub.
2 BSC S SCL/SPI S SCK SPIS SCK
3 BSC_S_SDA/SPI_S_MOSI SPI_S_MOSI gg SPSSck @2
Py GPIO 020/Ext TP _In_20/SPI S SS0b SPI_S_SSOb R2533__~ 0 (DN]) PIS_MOSI (22)
5 GPIO_021/Ext TP_Out 21/SPI S_MISO SPI_S_MISO R2534 0 (DNI {_ SC_CLK_OUT (10.24)
2 _CLK_ .

Rev:
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Strap Bit

(13) AUDO_SPDIF

Active LPF/Line Driver
Fc ~ 130 kHz, Gain = 2

J1501
RCA _TRIPLE_RWY
7

&

A5.0V
AUDL R1501 C1502 1
34K ——39pF C1501
1% 0.1uF
R1502
15K P AUDL
1% 5 O\ , R1504 C1|5|°3 ASOV  ABOV ASOV  ABOV
5]
R1505 V- u1s01B 0 10uF
NJIM4580V R1507 6.3V
o SSOP8
15K DNI
1% R1508
34K D1502 D1501
1% BAVOILTIG BAVOILTIG
AUDL
T/
L C1506
A5.0V 0.1uF
2Vrms
N4 Put AUD1 GND points as close as
possible to connector J1501.
A5.0V
AUDL R1509 C1507
34K ——39pF D1503
1% BAVIILTIG
R1510
B
15K N R1512 C1508
1% 1 ||
2 11
Route as 100 Ohm R1513 ) ﬁ}f&ls‘;w ° R1515 11502?\7 ASOV. - ASOV
U100-8 differential pairs h 550P8 -
BCM7405A1 DNI
15K
< 1% R1516 _| cis10
Analog Audio  aupo_LEFT 2 DIFF_AUDO_LEFT P 34K ——39pF 1
_LEFT_p AUDL
AUDO_LEFT n |22 DIFF_AUDO_LEFT N N 1% s ov
N
1 DIFE_AUDO_RIGHT P
AUDO_RIGHT p
AUDO_RIGHT 1 [A2L DIFF_AUDO_RIGHT N
For power-on pop noise issue, consider using a click-pop
suppressor for audio applications. (e.g. Maxim MAX9890)
Dlglta| Audio AUDO_SPDIF 1 AUDO_SPDIF
12S audio is found on Sheets 10, 11, 30.
D5.0V
R1534
470
J1503
R1535 c1|5|22 c1|5|23 SPDIF RCA/OPTICAL
2
1T 1T | EETYE Y SPDIF i RCA Vout = 0.5 +/- 0.1V Vpp
R1537 220 0.47uF 0.47uF D5.0V SN RCA/Optical with 75 Ohm termination
b Qis01 C1524 R1536 Audio Out
2SA1162 47pF 121 1506 Voo A
510 1% BAVIILTIG clun o :l
4 4
5 &NV

~

5
O, CVBS 0 (Yellow)
)

N
~
~J

Audio0_R (RED)

o o

M A

Isolate Video and
Audio grounds.

MH1501

4-40X3/4in-SCREW

777 777

Audio0_L (White)

K BCMT740X_CVBS (16)

A
SRR

Title: Analog & Digital Audio
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Place bias resistors R1610/R1611 and
VDAC voltage regulator capacitors
C1601/C1602 near BCM740x and shield
them by GND.

VDAC_AVDD33
C1602 C1601
=—0.1uF 0.1uF

R1611

VDACO_VREG D24

VDACO_RBIAS E.

U100-4
BCM7405A1

Video DAC
Interface

VDACO_VREG

VDAC1 VREG D25
VDACL RBIAS o5

VDACO_RBIAS

VDAC1_VREG

VDAC1_RBIAS

VDAC0_0
VDACO_1
VDACO_2

VDAC1_0
VDAC1_1
VDAC1_2

! 3 Pole Butterworth LPF —‘

A5.0V A-5.0vV  A5.0V A-5.0v
‘ Passband flat to 6 MHz |
Z1=75 20=75
‘ c1627 \
|
\ 1.5pF (DNI) D1604 D1605
‘ BAVOOLT BAVOOLT 1603
I L1610 S-VIDEO
R1621, A O LUMA e ‘ P p— )
‘ 5% H 1 LUMA S-Video Out
ci631 61632‘ Place inductors so that the fields
Place 75 ohm ! 180pF ——180pF from adjacent filters DO NOT couple. GND
c o N R16030 R16040 R16050 R1606Q R1607Q R1608 5% 5% GND 999
terminations <1 75 975 975 975 975 975 | A 283
from BCM740X \ ‘
:; A
- 1
4 VDAC_LUMA
4 VDAC_CHROMA
3 VDAC_COMP
C1635
MH1602
1.5pF (DNI) 1
6 VDAC_BLUE
5 VDAC_GREEN L1611
5 VDAC_RED R1622, 0 CHROMA
1.8uH
ciezs ciea0  Place inductors so that the fields 4-40X3/4in-SCREW
180pF ——1s0pF from adjacent filters DO NOT couple.
5% 5% /77 /77
:; A
c1643
1.5pF (DNI)
L1612
R1623 0 comp AP > BCM740X_CVBS (15)
5% i i
ci647 cieag  Place |nfiuctor§ so that the fields
180pF ——1s0pF from adjacent filters DO NOT couple.
5% 5%
:; A
- - - — - — - — -
7 Pole Elliptic LPF |
Passband flat to 30 MHz for 1080i/p@30 frames/sec
Z1=75, Z20=75 ‘
C1663 C1655 MH1601
| 1
47pF ‘
R1624, BLUE .
r L1621
I 4-40X3/4in-SCREW
220nH
ci671 C1672 ‘ Place inductors & 0 ohm R's so /7 /77
100pF 3.3pF | that the fields from adjacent
filters DO NOT couple. ASOV ASOV
< |
_ N |
— D1601
BAVOOLT
1601
RCA_TRIPLE_RGB
C1666
5 Blue /Pb
47pF
R1625, A O GREEN
L1618 Green/Y
220nH . ) 2 Red /Pr
—L_1662  Placeinductors & 0 ohmR's so 1602
T a3pr thatthe fields from adjacent BAVOOLT
filters DO NOT couple.
A
A
D1603
BAVOOLT
A5.0V A-5.0vV  A5.0V A-5.0v
C1661
47pF
R1626, A O RED
L1615
220nH
—L_16ss  Placeinductors & 0 ohm R's so
T a3pr thatthe fields from adjacent
filters DO NOT couple.
:; A

R
W Sheet:

Title: RGB, S-Video, CVBS
Document: BCM97405MBv00 Schematic

ev:
Modified: ~ Friday, February 01, 2008

16 of 37 Size:

Broadcom Corporation : Proprietary and Confidential




SGPIO_03

SGPIO_02 2

J1706
S-M-.100-1X2 (DNI)

D5.0V

R1709
K

R1712
2K

HDMI - Layout Guidelines:
layers only.

ground plane.

a pair, and 100 mils max between pairs.

more than 50 mils to each other.

- Differential pairs should be routed on TOP or BOTTOM
- Trace impedance: 100 ohm differential impedance to the

- 5 mils trace width with 7.5 mil air gap on P/N pair.
- Match trace length of differential pairs, 20 mils max within

- Adjacent TX/RX differential pairs should be separated by

ZF

Place all ESD diodes as close as possible to J1701

(11) GP_BSC_M1_SCL 28

(11) GP_BSC_M1_SDA

'C1709 | [18pF (DNI)
C1710| [18pF (DNI)

HDMI_HOT PLUG

1718
8KV 1pF

Y4

1716
8KV 1pF

DVO signals need to go to Bcm93560DVITX daughter card. Adapter card needed between here and the daughter card.

(23) BCMT740X_IRIN <<-

1 ; j
o4 GPIO_090/Ext TP Out 51 FPLED LSO  DVOD 02
DVO! FP LED LS 1 GPIO 091/Ext TP Out 52 5 6 GPIO_092/Ext TP_Out 53 FPLED LS 2 DVOOTVSYNC
DVOO HSYNC _FPLED LS 3 GPIO 093/EXLTP_Out 54 7 GPIO_094/Ext TP_Out 55 FPLED LS 4 DVO0T04
DVOODE FP_LED KD 0 GPIO_086/Ext_TP_Out 47 9 10 GPIO_087/Ext TP Out 48 FP LED KD 1 DVOO“CLK_N
DVO0 00 FP_LED KD 2 __GPIO_08B/Ext_TP_Out 49 11 1 GPIO_O89/Ext TP_Out EP L DVO0Z01 ~
DVO005 P LD 0___GPIO 095/Ext_TP_Out 56 1 14 GPIO_096/Ext TP_Out LD 1 DVO0_06
DVO007 P LD 2 __GPIO 097/Ext_TP_Out 58 15 16 GPIO_098/Ext TP_Out 4 LD 3 DVO0~08
DVOO 09 P D 4___GPIO 099/Ext_TP_Out 60 1 1 GPIO_100/Ext TP_Out LD.>  DVOOZ10
DVOU-11 F 1D 6 GPIO 101/Ext TP Outl 62 19 ko of 20 GPIO_102/Ext_TP_Out_6: LD 7 DVOO_CLK P
- BCM740X_IRIN 21 2 o
2. 24
=R D3.3V
S-M-100-2X13-SHRD
D5.0V
T R1706 c1704
T ;; 4.7uF
c1705 47K
4.7uF ;;

(4,5,18,20,21,24,25,27,28,29,30) BCM740X_RST_OUT_N >

(21) FP_4SEC_RST_N (-

SW1701

=

PB-SPST-MOM

"4-SEC-RST"

| Front Panel / DVO Interface |

) T T
Front Panel should be designed such that
its operation will not affect strapping. ‘

Use Bcm97455v10-xx Front Panel

D1723
R1708 BAVOOLT1G
47K

D5.0V

I This ESD diode also clamps signal to +5.7v.

C1707
0.1uF

U100-7 1725 1724 1715 1714 1719 1720 1721 1722
BCM7405A1 8KV 1pF 8KV 1pF 8KV 1pF 8KV 1pF 8KV 1pF 8KV 1pF 8KV 1pF 8KV 1pF
J1701
HDMI-R/A-SMT
B1 DIFF_HDMI 2P 1
- HDMI_2_P TMDS-D2-P
Digital Video HDMI 2 N Sl DIFF_HDMI_2N L 2 D2-SHIELD
Al8 DIFF_HDMI 1P I 2+ TMDS-D2-N
HOmI_1_p A28 DIFF HOMIIN — £ TMDS-D1-P
HDMI_1_N — 2 D1-SHIELD
E20 Al9 DIFF_HDMI 0P [ 2 TMDS-DL-N
HDMI_HTPLG HOMI_0_p |83 DIFF HOMION T TMDS-DO-P
HDMI_0_N i DO-SHIELD
o ik pjeza DIFF_HDMI_CLKP L] TMDS-DO-N
HDMI_CLK_N B2 DIFF_HDMI_CLKN 1‘;’ TMDS-CLK-P
~ CLK-SHIELD
R17{3 o) . 12
Make dual-footprint for Q1701 TMDS-CLK-N
and R1713. HDMI_CEC 13 | | owcec
oM cec fR20 HDMI_CEC 1 L NC = 14
) Lal Q1701 151 Tmps-scL
R1707 C1708 Place C1708 very NTR4501NT1G (DNI) D5.0V TMDS-SDA
27K 56pF (DNI) 1
close to BCM740x. R1711 100K CEC-GND
18
HDMI_CEC_TERM HOMI_CEC TERM FOVPOWER
- Q1701 was added for the following reasons: 19 | 1oT-PLUG-DET
HDMI_BIAS RES JFEL2 HDMI_BIAS RES - When the STB system is powered off, it must not pull down the
HDMI_CEC line at the HDMI connector. (Not an issue with 65nm) D5.0V 2985
R1710 - When the STB system is powered on, the HDMI_CEC line should 0oovo
g{’lK be terminated in to BCM740x by a 27K Ohm +/- 5% resistor. < .
REREE

G

For improved EMI, consider using a differential line filter
designed for HDMI applications. (e.g. TDK ACM2012H-900,
TCM1210H-900)

FP_LED_KD_0 (11)
FP_LED_KD_1 (11)
FP_LED_KD_2 (11)
FP_LED_KD_3 (11)
FP_LED_LD 0 (11)
FP_LED_LD_1 (11)
FP_LED_LD 2 (11)
FP_LED_LD 3 (11)
FP_LED_LD 4 (11)
FP_LED_LD 5 (11)
FP_LED_LD 6 (11)
FP_LED_LD_7 (11)
FP_LED_LS 0 (11)
FP_LED_LS 1 (11)
FP_LED_LS 2 (11)
FP_LED_LS 3 (11)
FP_LED_LS 4 (11)
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D3.3V

D3.3V_TSB43DB42

D3.3V

FB1801 FB1804
T ' STMA sy Tseasose D3.3V_TSB43DB42 40mA - T T
V) V)
60@100MHz 60@100MHz
3.5A,20mOHM C1805 ——C1826 ——C1827 ——C1834 ——C1835 C1804 ——C1803 ——C1825 ——C1823 ——C1822 ——C1821 ——C1820 ——C1818 ——C1819 ——C1817 3.5A,20mOHM
Tqu T0.0IUF To 1uF T0.0IUF To o1uF Tqu Tqu To.mF To.mF To.mF To.mF T0.0IUF T0.0IUF TlOOOpFTlOOOpF
D15V D15V
FB1802 FB1803
T T AMA e el D1.5V_TSB43DB42 83mA T T
V) V)
60@100MHz 60@100MHz
3.5A,20mOHM C1806 ——C1828 C1802 ——C1801 ——C1816 ——C1815 ——C1814 ——C1813 ——C1812 ——C1811 ——C1810 ——C1809  3.5A,20mOHM
100F 1000pF 100F Tqu To.mF To.mF To.mF To.mF T0.0IUF T0.0IUF TlOOOpFTlOOOpF
A U1800
ddddIg Sl TSB43DBA2ZHC
d g H9393al9gd UUAASATY g2a106 15¢15
0 mmmm Mmoo 101000001010
3 8888 B388838388 o8ooooon R1831 0 (NI K TS_CLK_1394_CLK27 (20)
o [ayayaya) [ayayayayayayayayal [ayayayayayayaya)
S g% SSBRRRBED FRERRRES
T Max. output frequency = 65.536 MHz
(_E‘— PCI_AD31 HSDIO_CLK_Z4 ﬂn Eiggs gg §§1394_TS_OUT_CLK (28)
PCI_AD30 HSDIO_SYNC_Z 1394_TS_OUT_SYNC (28)
Gl pei_AD29 HSDIO_DVALID_z/HSDIo_EN_z |84
H3 pci”ap2s HSDIO_ERROR_Z/HSDI0_FRAME_SYNC_z[-G14x )
H1 pei”ap27 DSscLk27 M0—y R1828 23 Receiver
PCI_AD26 HSDIO_DO >>1394_TS_OUT_DATA (28)
H]Z PCI_AD25/MCIF_A11 HsDIo_D1 [FEL3< %
14 PCI_AD24/MCIF_A10 HsDIo_D2 [FE14-<
11 Pci_AD23/MCIF A9 HsDI0_D3 [FE12<
$4-{ PCI_AD22/MCIF_A7 HsDIo_Da [FELLx
121 pci_AD2U/MCIF A8 HsDIo_D5 [FE1d-x
PCI_AD20/MCIF_A5 HsDIo_D6 [FE12x )
K3 { bCI"AD19/MCIF_A6 HsDIo_ D7 [FEML Max. input frequency = 81 MHz
‘f: PCI_ADI8/MCIF_A4 L
EL P AD17IMCIF A3 HSDIL CLK 2412 éRMXO_CLK (13,19)
L3 PCI_AD16IMCIF_A2 HSDI1_SYNC_Z RT503 PRI - RMX0_SYNC ~ (13,19)
12| PCI_AD1S/MCIF_D15 HSDIL_DVALID_Z/HSDI1_EN_Z [=~*—isFiERROR - D3.3V_TSB43DB42 Transmitter
M5 PCIADL4IMCIF D14 HSDIL_ERROR_Z/HSDI1_FRAME_SYNC_z|-LL 1
5 PCIAD13MCIF D13 Hspi1_po FH12 CRMX0_DATA  (13,19)
N6 pCI”AD12/MCIF D11 Hspi1 D1 (-H13
B PCI_AD11/MCIF D12 Hspi1_p2 [FHU R1818
L8 PCI”ADLOMCIF D9 HspI1 D3 (10 10K
ME pCI_ADIMCIF_D10 HspI1 D4 (114
PCI_ADS/MCIF_D8 HSDI1_D5
'I:’7 PCI_AD7/MCIF_D6 HSDI1_D6 ;111 RN1801 0K 0
i recioomer cuom opo o] | | 5
K7 PCI_AD4MCIF D4 HsDI2_CLK z¢-ML WW & Note:
FEAAA - o ;
18 ngﬁggmg:ggg HSDI2 DVAUDHZS/E"SZBISZY'\E‘ﬁé P13 5 5 - The default setting is HSDI2Cfg.Enable=0 (pins are inputs)
BE- PCI_ADLMCIF D1 HSDI2_ERROR_2/HSDI2_FRAME_SYNC z[-M12 I— v and AudCfg.Enable=0 (pins are inputs) X ain-SCREW
(2021) PCILADELO] (O PCI_AD[31:0] PCI_ADO/MCIF_DO HSDI2_D0 - Pull-down resistor networks RN1801 and RN1802 (instead 1
- (20,21) PCI_PAR <3 S CEES m PCI_PAR/MCIF_LITTLE_ENDIAN 60958_IN |-G of directly to ground) are used to prevent contention
’ PCI_C/BE3 60958_OUT i
(20.21) PCI_CBE[3.0] () e EIS0) PC CBE2 vt péiCaes = E— when ports are set to output by accident,
PCI CBEO L5 pei"clBEL pAC_McK¢E1d - If SW competibility is not required, pull-downs can be
PCI_C/BEO DAC_BCK imi ;
Mp | PELCEBEO — = D11 E1394 DAC LRCK RN1802 10K eliminated by setting the ports to output. /77
gg; POLFRAVEN ¥ o] ECIFRAMEMCIF_RE/MCIF_RIMCIF_W DAC TRCK{-P1Y ELs9e DAC LAC N
(2021) PCITRDY_N <G M3 FCI TRDY/MCIF_WE/MCIF_STRB - E1334 GPIO 3 ) E1394 GPIO 4
(20.21) PCIRDY.N <& Md pCrRDY - - AUDIO_ERR [-A12¢ 2 Ll
20,21) PCI_STOP_N P B4
(2<§,21) E,Cl DEVSEL N S P1 :E ggeggﬁ%zlgiw AUDIO_MUTE 5 ! Place all these components close to each other and ‘
(20,21) PCI_SERR_N > F;“ PCI_SERR - vco_cLk¢-El4 — ‘ near the 1394 IC U1800 (see App Note).
(20) PCI_IDSEL_1394 <& PCI_IDSEL REF_syT M1 A4 R1804 390K !
pIv vco
ST R AT T ! ‘ 1802
(20) PCILIRQY_N <& E2Q PCI_INTA/MCIF_INT ops Laz | ‘ [EEE-1304-RA
I
_ I Differential trace impedance should be 110 Ohms +/- 5%. I
pBON | EZ__DIFE_JEDI TPBON ! ‘
. F 5
(20) PCI_REQ2_1394 N £ld Pl REQ TPBOP [ -£6 §:E: jég :ig: I :
(20) PCLGNT2 1394 N K- PCI_GNT TPAON (58— DiFr JeD TPAGE ‘ T
(20) PCI_CLK_1394 Eaboo) ik TPetASy [ D5 JEDI BIASO : C1829 I TuF ‘
Gid sereTRESE o N
20) PCI_RST_N "
(20) PCIRST_N PCI_RST/RESET_HOST I Place R1801 as close as possible to the package. I ‘ |
K9 1 37AG_TDI
TP1801 (). Lo | JTAS-TD o lar  JEDLRL R1801 6.34K 1% | ‘
pg | JTAC-T00 Rl [[m1__JeDIRO 1803
e SRS IOk ‘ |EEE-1304-RA
Note: Reset needs to be asserted for >= 2ms] 197 Jrac TMs N
Sser 2 2
to ensure proper PLL stabilization. v . DIFF JEDI TPB | i
3 i
D3.3v_TSB43DB42 (4517,20,21,24,25,27,28,29,30) BCM740X_RST_OUT_N ) N10d RESET TPBIP B4 g:E: jég ;i . [ :
TPAIN = ;
R1824 10K 8 e B DIFF_JEDI TPAIP 1 &
RESET_LINK ngﬁg A JEDI_BIASL T . C1831 | [1uF
R1812 470 £1394_GPIO 210 { cri00 I ‘
E1394 GRIO L1l Gpio1 v
R1822 470 RIBL7 T0K__E1394 GPIO MI13 E1l JEDLXI ‘ I
E1394 GPIO N1a | GPIO2 X F JEDI_XO
E1394 GPIO M4 gg}gz X0 D3.3V_1SB43DB42 Y1801 | _ _ i
Note: Low current LEDs are used due to the RN1803 10K B11 | Cpios5 1394 CBL_SHIELD
4 mA 1/O limitation on the TSB43DX42. —H:/Ni\/_ o 101 Gpios CNA JEDI_CNA 9180.1{ v GREEN R1807 470 N\
GPIO7 -
E1394_DAC MCK E1394 GPIO 8 F10 JEDI_WAKEUP TP1802 D1802 c1832 c1833 R1821
£1394 DAC DAT n WMJ—7 29 gg}gg WAKEUP 36V-12A-TVS 1000pF  =—0.1uF M
1394 DAC LRCK o ] | ShoY, BiASDIS k2 JEDI BIASDIS ——c1808 ——c1807 50V 50V
| E— 22pF 22pF
\ »<B10d VA REQ CHO PHY_TEST_MODE &l PHY TEST MODE RI813 10K
q DMA_ACK_CHO JEDI_PHYHCLK / ; A
PHYHCLK TP1804
D109 BViA REQ CHL Place Y1801 & caps as close
¢—C99 DMA_ACK_CHL PHYSCLKS JEDI_PHYSCLK TP1803 A4 as possible to U1800.
R1825 10K MCIF_SELO E9
R1809 10K MCIF_SELL 14 mg:?gétg
oo NC = A2,A4,C2,C3,D3 XTAL Specifications:
TEST_MODE 9 - Fundamental at 24.576 MHz
1% goouvoaunng 3 §§§§ - Load capacitance: 18.0 pF
2220229222 7 zzzz ERREPREPRERRERERR - ESR: 50 Ohms Max.
ERERELELREREEEEENEEEREEERERER RN - Tolerance: +/- 30 ppm
EEERES - Stability: +/- 50 ppm

Cable shield is isolated from any other ground.

Notes:

- Do not supply power to 1394 Cable, because this
would require an isolated power supply of 22V, 3A
minimum, 100 mV noise/ripple maximum.

If this node is down, the 1394 bus will be down. It will
need to add a regulator such as LM2574-5.0 in order to
become a good 1394 citizen. It is omitted here to save
space.

- Galvanic isolation is no longer required per
IEEE1394a-2000 paragraph 4.2.2.7.

Title: |EEE 1394 Link & Phy
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Place R's and RN's near
BCM740x to minimize stub.

Place test headers J1900-J1905 near
BCM740x to minimize stub.

RN1907 0 (DNI)
(31) AGS_TP_IN29 ANAAL
(31) AGS_TP_OUT20 & L 2
(31) AGS_TP_IN28 Y, 8
(31) AGS_TP_IN19 S A4
RN1906 0 (DNI)
(31) AGS_TP_IN31 ) S LA
(31) AGS_TP_OUT22 8
(31) AGS_TP_INSD% L :
(31) AGS_TP_IN21 N 11900
S-M-100-2X3
PKT_VALIDO GPIO 057 2 ol GPIO_063/Ext TP_In 28 GP_PKT CLKO
GP_PKT_ERRORO __GPIO_051/Ext TP In 19 7N GPIO 075 GP_PKT_SYNCO
B o= GPIO_09/Ext TP _Out 34 ___GP_PKT _DATAQ
AN ; JT50
SM.100-2X3
PKT_VALIDL GPIO 058 2 b ole GPIO_064/Ext TP_In 29 GP_PKT CLK1
GP_PKT ERRORL ___GPIO_052/Ext TP_Out 20 7N GPIO 076 GP_PKT_SYNCL
B o= GPIO_O070/Ext TP _Out 35 ____GP_PKT DATAL
AN ; JT50
SM.100-2X3
PKT_VALID2 GPIO_059 2 b ole GPIO_065/Ext TP_In_30 GP_PKT CLK2
GP_PKT ERRORZ ___GPIO_053/Ext TP In 21 7N GPIO 077 GP_PKT_SYNC?
B o= GPIO_O71/Ext TP _Out 36 ____GP_PKT DATA2
AN ; JT50
SM_100-2X3
PKT_VALID3 GPIO_060 b ol GPIO_066/Ext TP_In 31 GP_PKT CLK3
GP_PKT ERROR3 ___GPIO_054/Ext TP Out 22 7N GPIO_078/Ext_TP_Out 39 ___GP_PKT_SYNC3
B o= GPIO_O072/Ext_TP_Out 37 ____GP_PKT DATA3
AN ; JT50
SM.100-2X3
PKT VALID4 GPIO 061 2 ol GPIO 067/Ext TP Out 32 GP PKT CLK4
PKT_ERRORZ GPIO_055 b= GPIO_079/Ext TP _Out 40 ___GP_PKT_SYNCZ
N I GPIO_O73/Ext TP _Out 38 ___GP_PKT DATA%
SM.100-2X3
PKT_VALIDS GPIO 062 2 5ol GPIO_068/Ext TP Out 33 GP_PKT_CLK5S
PKT_ERRORS GPIO_056 b= GPIO_080/Ext TP _Out 4L ____GP_PKT_SYNC5
B o= GPIO 074 GP_PKT DATA5
L e
BCM7405
RN1900 0

(4) BCM3510_PKT_CLKO ; AAA & { GP_PKT_CLKO (11) Transport

) echisa1 peT DATAD 5 TS GrpkrdATAD (i) Inputs

(4) BCM3510_PKT VALIDO AN >> PKT_VALIDO (30)

(4) BCM3510_PKT_ERRORO RNLo0L 5 ‘ >> GP_PKT_ERRORO (10)
(27) SLOTO_PKT_CLK1 1 A i GP_PKT_CLK1 (11)
(27) SLOTO_PKT_SYNC1 2 1z } GP_PKT_SYNC1 (11)

(27) 'SLOTO_PKT_DATA1 6 GP_PKT_DATAL (11)

(27) SLOTO_PKT_VALID1 AN >> PKT_VALID1 (30) |

(27) SLOTO_PKT_ERROR1 RN1963 5 ‘ >> GP_PKT_ERRORL (10) ‘
(27) SLOTO_PKT_CLK2 1 A GP_PKT_CLK2 (11)
(27) SLOTO_PKT_SYNC2 2 1z GP_PKT_SYNC2 (11)

(27) 'SLOTO_PKT_DATA2 6 GP_PKT_DATA2 (11)

(27) SLOTO_PKT_VALID2 NS >> PKT_VALID2 (30)

(27) SLOTO_PKT_ERROR2 ANI%03 5 > GP_PKT_ERROR2 (10,29)
(27) SLOT1_PKT_CLK3 1 A i GP_PKT_CLK3 (11)
(27) SLOT1_PKT_SYNC3 2 1z ‘ GP_PKT_SYNC3 (11)

(27) 'SLOT1_PKT_DATA3 6 GP_PKT_DATA3 (11)

(27) SLOT1_PKT_VALID3 AN >> PKT_VALID3 (30) ‘

(27) SLOT1_PKT_ERROR3 NI 5 > GP_PKT_ERROR3 (10,29)
(27) SLOT1_PKT_CLK4 1 A GP_PKT_CLK4 (11)
(27) SLOT1_PKT_SYNC4 2 1z GP_PKT_SYNC4 (11)

(27) 'SLOT1_PKT_DATA4 6 GP_PKT_DATA4 (11)

(27) SLOT1_PKT_VALID4 AN gg PKT_VALID4 (30)

(27) SLOT1_PKT_ERROR4 RNIoo% 5 PKT_ERROR4  (30) ‘

(28) ALT_PKT_CLK5 1 A GP_PKT_CLK5 (11,30)
(28) ALT_PKT_SYNC5 2 1 GP_PKT_SYNC5 (11,30)

(28) ALT_PKT_DATA5 2 - GP_PKT_DATAS (11,30)

(28) ALT_PKT_VALID5 IS gg PKT_VALID5 (30) L

(28) ALT_PKT_ERRORS PKT_ERRORS  (30) _— e — —

(10,23) UART_RXD_2 Eiggg g gm
(10,23) UART_TxD_2 <K
1
U100-6 2 32209
BCM7405A1 S-M-.100-1X4
4
RN2202
Transport Outputs *__33 s
RMX_CLKO
RMX_SYNCO :k"' 1 2 Z RMXO0_SYNC (13,18) ;Strap Bit
RMX_DATAOQ T " = RMXO0_DATA (13,18) —strap Bit
AK R RMX0_CLK  (13,18) Htrap Bit
RMX_CLK1 -8
RMX_SYNC1
RMX_DATAL s
A 2 32202
H 3 RMX1_SYNC [ S-M-.100-1X4
5 RMX1_DATA I 4
4 5 RMXI_CLK I
RN2204 A
33

§

RMX1_SYNC (13)
RMX1_DATA (13)

RMX1_CLK

(13)
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D33V

RP2001  4.7K (DNI)
8 PCl

D3.3V

4.7K (DNI) RP2002

RP2005

R2013

47K (DNI)

4.7K (DNI) RP2003
8

RP2007 47K (DNI) 47K (DNI) RP2006
PCI_AD11 PCI_AD23 8
PCI_AD10 PCI_AD24 7
5 PCI_ADY PCI_AD25 &
5 PCI_AD8 PCI_AD26 5
47K (DNI) 47K (DNI) RP2008
PCI_AD12 8
PCI_ADI3 7
& PCI_AD14
5 PCI_ADI15
D33V
47K
PCI LOCK_N
PCI_PERR_N

PCI_SERR_N
PCI_PAR

RP2013 47K

PCI_ GNTL MINI_N

R2014 47K

PCI_FRAME N

47K

IRDY N

STOP_N

47K
IRQW N 8

RP2014

47K
PCI RST N

IRQX_N

7401 PC1 REQL N (IDSEL IF 7405 IS CLIENT-MODE) 100 (WA . R2001 PCI_IDSEL_EXP
PCI_IDSEL_MINI 100 R2002 PCI_AD20
PCI_IDSEL_EXP. 100 R2003 PCI_AD29
PCI_IDSEL_1394 100 R2004 PCI_AD30

(18) PCI_IDSEL_1394 <<-

(18) PCI_RST N K
(18,21) PCI_AD[3L:T6]
(18.21) PCI_AD[15:0]
(1821) PCI_CBE[3:0]

(18,21) PCI_PAR
(18,21) PCI_STOP_N
(18,21) PCI_TRDY_N
(18) PCI_FRAME N
(18,21) PCI_IRDY N

(18.21) PCI_DEVSEL_N
(1821) PCI_SERR_ N

(18) PCI_PERR_N

BCM7405A1

PCI_AD31/ EBI_ADDR15

PCI_CBEOO / EBI_ADDR16
PCI_CBEO1 / EBI_ADDR17
PCI_CBEO2 / EBI_ADDR18
PCI_CBE03 / EBI_ADDR19

PCI_PAR / EBI_ADDR20

PCI_FRAMED
PCI_TRDYb / EBI_TAb

PCI_IRDYb / EBI_ADDR21
PCI_STOPb / EBI_ADDR22
PCI_DEVSELb / EBI_ADDR23

PCI_CLK_IN

PCI_PERRD
PCI_SERRD / EBI_TEAD

PCI_RSTb
PCI_INT_AQ
PCI_INT_AL
PCI_INT_A2
PCI_REQOb
PCI_REQ1b
PCI_GNTOb
PCI_GNT1b

092976 39x35 Amm dp Skt
PCI Bus/EBI bC1 ADI
PCI_ADOO / EBI_DATAO hpﬂlg BCTAD X :
PCI_ADO1/ EBI_DATA1 N0 Cl A M n
PCI_AD02 / EBI DATA |-AM20 g2 xXIED,
PCI_ADO3 / EBI_DATAG |-AM20 g2 I8,
PCI_ADO4 / EBI DATA¢ |-AM2L—Z 2 XL IE
PCI_ADO5 / EBI_DATAS |-AN2T 92 i
PCI_ADOG / EBI_DATAG |-AN22—F2-2 T2,
PCI_ADO7 / EBI_DATA7 ALLS PCI A M n
PCI_ADO8 / EBI_DATA8 120 BCI AD! M n
PCI_ADO09 / EBI_DATA9 K21 PCI ADI10 M n
PCI_AD10 / EBI_DATA10 56 ADLL M n
PCI_AD11/EBI_DATA11l K = AD12 M n
PCI_AD12 / EBI_DATA12 t L Abs x n
PCI_AD13/ EBI DATA13 [-ALZZ P2 A2 i
PCI_AD14/ EBI DATA14 [-AM22—FE A4 X8
PCIADIS / EBI DATAIs [-ANZE—FE A2 i
PCI_AD16 / EBI_ADDRO Lo8 A
PCI_AD17 / EBI_ADDR1 AD1S M n
PCI_AD18/ EBI_ADDR2 AD1O M n
PCI_AD19 / EBI_ADDR3 "AD20. M n
PCI_AD20 / EBI_ADDR4 AD2L M n
PCI_AD21/ EBI_ADDRS AD22 U TP In 54
PCI_AD22 / EBI_ADDR6 o) xXIE D,
PCI_AD23 / EBI_ADDR7 Yoo I
PCI_AD24 / EBI_ADDRS 02 X8
PCI_AD25 / EBI_ADDRY £02 T ST
PCI_AD26 | E8I_ADDR10 |-ALZL—F 457 T2 Ol
PCI_AD27 / EBI_ADDR11 ‘AM28__PCI_AD28 M n
PCI_AD28 / EBI_ADDR12 P29 BCI AD29 M n
PCI_AD29 / EBI_ADDR13 29 :5 AD30 M n
PCI_AD30 / EBI_ADDR14 N29  PCI_ADSL M n

AK20 __PCI_CBEO
AM23PCI CBEL
AMP5 _PCI_CBE2
AK26 PCI CBE3

AN2a _PCI_PAR

AL24__PCI_FRAME N
AL23__PCI_TRDY N

AK24 _PCI IRDY N
AN25 PCI_STOP N
AP25 _PCI DEVSEL N
AL28  PCI_CLK_IN_740X

AM24__PCI_PERR N
AK23 _PCI SERR N

N30 PCI RST N
M31_PCIIRQW

PCI_IROX

AN31T_PCI IRQY

32003
S-M-.100-1X4 (DNI)

AP19 PCI_REQ2 1394 N

AK29 R2012 . ~_~_O _ PCI REQO EXP N
A PCI_REQL MINI N

PCI_ GNTO_EXP_N

PCT_GNTL MINI N

(18) PCI_REQ2_1304 N )

PCI_REQ2b / EBI_CS4b
P ONiah | EBI-Caan [AK28 PCL GNT2 1392 D3.3V D33V
R2017 0 R2018
4.7K 47K
EBI_CS4b
MDCLK
32103
.025 SQ (DNI)
EBI_CS5h

(18) PCI_GNT2_1394 N <

Use PCI_REQ2 / PCI_GNT2 for 1394 to be software compatible with Bcm97038.

(18) PCILIRQY_N Y>——

D5.0V

Place one of each of these
capacitors within 250mil to
the VI/ O pins: B19, B59,
A59, A16, and A10

C2004 C2005 C2006 C2007 C2008
0.01uF =—0.01uF ——0.01uF =—=0.01uF =—0.01uF

D3.3V

0.01uF

T
_choll
T

C2012 C2013 C2014 C2015

Lo Lome Lo Lome
1T 3;

Clearly silkscreen the A1/ B1 locations on the board.

D3.3V
2002
3.3V 1/0 -> PCI-3.3V-32BIT-SMT
s .,y PCI TRST
cK +12v
B
GND ™S
- e 3.3y
+5V +5v
PCLIRQX N B 18V 32 BIT INTA
R2007 4.7k Bed D e
PCI_BRD_PRSNTL N g DD RSVOLAY
RSVD-B10 +VI/O
PCI BRD PRSNT2 N gy1 | BSVOB! Rsvoa0
Bl rvo-B14 3.3VAUX
GND RST
_PCICIKCONN g |
PCI_CLK CONN s LGl s
GND GNT
_PCIREQOEXP N pigd pfs
PCI REQO_EXP_N sind (8 o
VIO PME
PCI_AD3L 820 | &
PCI AD29 AD31 AD30
—_— R AD29 +3.3V
_| ce000 C2010 PCI_AD27 823 | ohY e
. . B24
01uF 0.0LUF PCI_ADZ5 s2 | 350 e
+3.3V AD24
_PCICBE3  mg | S
et CIBE3 IDSEL
TPCIAD gy |
8211 Ap23 +3.3V
GND AD22
PCIADZL 20
PCI AD1O AD21 AD20
—_— B3l AD19 GND
3.3V AD18
PCI_ADL7 R3? | &
PCI_CBEZ Raa | ADLZ AD16
B33 cjeEz +3.3V
PCLIRDY N Rasg SND FRAME
B350 iRy GN
+3.3V TRDY
_PCIDEVSELN  pard fovéer
PCI_ DEVSEL N g st vser Y
STOP
PCI LOCK N faag GND_
PCI PERR N LOCK +3.3V
—BAQELQI PERR SMBCLK
+3.3V SMBDAT
_PCISERRN  Rap
PCI_SERR_N B SERR GND
3.3V PAR
_PCICBEL  mas | 5L
e CIBET AD15
—EeLARM RSy, +3.3V
v R2008 PCI_ADIZ a7 | SNO AD13
47K PCI_ADL0 ag | A012 ADLL
PCI_MB6EN Raq | AD10 GND
0 ME6EN AD9
B30 GND GND
C2016 PCI_ADB 52 | CND GND
0.01uF PCLADT Rsa | AD8 C/BEO
B3 AD7 3.3V
SRS 3.3V ADG
PCI_AD3 Reg | A0S AD4
BE61 AD3 GND
— PCTADL asg | SNO AD2
Place C2016 within RES A\%o C‘[/)OD
it A K
250mil of pin B49. @gﬂc ACK64 REQ64
gEl +5V +5V
+5v +5v

D3.3v
FB2002
600@100MHz 2002
+| czo18 c2017 1CS553
T o 0.1uF S08 Place 33 ohm resisters near U2002
8
Y B RP2016 33
v ICLK 3 1 w & BCM740X_CLK27_FPGA (28)
5V Tol it t Q1 va“ TS_CLK_1394_CLK27 (18)
olerant Inpu CLK27_CPLD (29)
o2 fo— TP2007
oE
3
a Q!
2
5
Leave 4X spacing between
these clocks and other signals
K cLK27A (22)
D3.3V
FB2001
600@100MHz 2001
+|  ceo0 C2002 1CS553
A~ 100F 0.1uF sos
16v 3 Place 33 ohm resisters near U2001
> @ RP2004 33
N 5 1 PCI_CLK_IN 740X
1CLK o w PCI_CLK_EXP
5V Tolerant Input FEAAAN 5> PCICLK 1394 (18
PCI_CLK_MINI _CLK_ (18)
. Q& | 4 w 5
oE
=) Q3
2
[
RD2003
0 lc RD2004
, [
B
€2003 L } Q—A‘F T
b U2003
ga.mr 33.000MHz (DNI) c c PCI_CLK_CONN
Q [F CLK2T CLISS { CLK27_CLK33 (22)
0
RD2001
J2001
D3.3v INI-PCI-RA
120V 3.3V D33V PCI
18 MINLNC 1
+5V
2005 1oy [z MmN NC2
P 4.7K +5V_AUX 23—
M TIP
A~ RING [F2—X
bas PCLIROW N MINL NG 3 +33V CHSGND (15—
MINLNC 3 2g |
gy pCI RST N MINTNG 33V_AUX LED1_GRN_P [
MINTNC™ 4724 | 13 %
3.3V_AUX LED1_GRN N
AB—XD LEDZ_YEL_P [H2—x
U *—41 gpmy_1 LED2_YEL_N [H4—x
RD2005 >—B1 gpmy2 o o A
PR *—3-8pPMI_3 Pci_Apo (28 A
Bridge Mode *—B{ gpmy_a PCI_ADL [~o CrA
Al *—101 8pmyTs PCI_AD2 <
Al5 PCI_RST CONN N c K w s CIA
AL *—5-8pPMI6 PCI_AD3 2 A
VIO BT GNTO EXP N *—I1 8pmy7 PCI_AD4 A
DAH—’MS . *—2{ spmi8 PCI_AD5 4
Client Mode pCI REOL MINI N PCI_AD6 AD
Paza ™ PCI_AD30 T S IV — 2] PerREQ PCI_AD7 02
> PCI_CLK_MINI 25 | PCLLGNT_I PCI_AD8 Yol
PCI_CLK PCI_AD9 A
222 - L
e — 1 % EXTPCLRST (1) PO DEVSEL N %] IDSEL poi A0t (28 St
yon SeTPAR PCI_DEVSEL_I pci_ap11 (-5 CrADLz
_ _ _ 56 c
- - e m— P —_r
PCI_IDSEL_EXP . . . PCIIRQY N 20| PCLIRDY. ~ 5 CI_ADL4
az? | Client Mode is tested with | FCIIROW 20| INTA I peIAD1s [15 P ADLd
A28 BCI AD22 PCI_INTB_I PCI_AD15 1% P ADIE
PCIAD20 standard PCI connector PCIERAME N X—ai peiPuE PCLADIS [ PCIADI7
0 | | PCI_FRAME_| PCI_AD17 [ FCrADIE
PCI_AD18 - - - PCI_TRDY N HELEE CLKRUN_| PCI_AD18 [ FCADIS
[Azp  PCIADI6 PCI_SERR_N 67 | PCI-TROY.I PCI_ADI9 [~ CI_AD20
= FCIBERR N PCI_SERR_| PCI_AD20 (34 -oaT
3V [azg PCI_FRAME N PerSToP N PCI_PERR.I PCI_AD2L [ ey
a5 —Bel B0 PCISTOP_| PCI_AD22 [ T aBss
FCLTRDY N N — s ] PCI_AD23 -4 T aBat
pas e ——= —PCIGBEz L PCI_CBELl PCI_AD24 |48 BC ADaE
Dass PCLSTOP N c2021 c2022 PCI_CBE3 a5 PS-SBEe DC-AD2e [Caa PCI_AD26
9 1000pF 10uF PCI_RST_CONN_N 6 Ec:’REE ‘—‘ ;c:’:gzg 9 PCIAD27
ad0.c - PCI_AD28 45 e ﬁggg
FAa< [— >34 pcsyne PCI_AD29 (32 o
Pl 04 c
PCLPAR MBGEN Pci_AD30 [ -ar
[aga— PCIPAR c
PG ADLS %1221 \ipCIACT | PCI_AD31
[asa— PCIADIS
Add #2051 AC_SDATA_INA
TCT D . 106 5c”SDATA_OUT
Ad6 L -
I ADILL For EBI-Testing only %107 3 ACTBIT_CLK AUD_oUT [FHE-x
a7 PCIADIL
yvr %108 {4 CODECIDO_| AUD_IN [FHE
BCTADS RN2007 O %109 { AC"CODECIDI | AUD_OUT.G [FHIX
[age PCTADS —
2 ) MINI SYS RST N %10 ACTRESET | AUD_IN G 8\ ne s
(4.5,17,18,21,24,25,27,28,29,30)  BCM740X_RST_OUT_N, N ESE AR >11 MGD_AUDIO_MON AUD_G [FHA——1NES
GND 95521 PCI_CBEO (13:21) EBI_ADDR24 UD_G [Ny 20____MININC 7
(s2y EBITS N 3 ; 5| RvD 21 AUD_G MINI_EBI_ADDR24
a2 ST ADS (18.21,29) EBLDS N 4 A RSVD_22 RSVD_16 F—————————————— e N —
A —— A EBI_CS1 N L 2 231 RsvD_o3 RSVD_36 F8————————— e RAND RE N
T — (13,21,29) EBI_RD_N 2 9B psvp o8 RsvD 43 43— MINI EBI NAND RB |
A5 (13,2129) EBI_WEO_N 2 3 1001 RsvD_100 RSVD_112 [F12————Q TP2005
21, -WEO_| X _
A58 PCrADS (21) EBICSO_N 4 5 MIN|_EB) CS0 N, oo RSVD 121 121 MINI_SYS RST N
59 RN2006 0 eno oo
Pas1 R3770 0 o o
6 (21) NAND_RDY_BSY_N > MINI_EBI_NAND RB N GND GND
GND GND
GND GND
GND GND
R2006
27K GND
D3.3V
Title: PCI, Expansion Slots
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U100-2
BCM7405A1
Extended Bus Interface 81 CSo
| Am1e  EBLCSON »
EBI_CSOb / NAND_CEb Eorcer EBI_CSO_N  (20)
EBI_CS1b/ NAND_CEb S SSTA o0 EBLCSIN (20)
(17) FP_4SECRST N ) EBI_CS2b/PCI_REQ3b = =~ Eg: ggg zggig “ EBI_CS2_POD1A_N (29)
EBI_CS3b / PCI_GNT3b EBI_CS3_POD1B_N (29)
EBI Rwh |AMIE EBLRWN N b N (1329
| _RW_! :
(382) POWEROK ) EBI WEOb /NAND Web JFABIZ—EBLWEO R & ovep N (13:2029)
[ Akis  EBIWELN <
D33V EBI_WE1b EBrRD N EBIWEL N (13,29)
- [aN17  EBIRDN <
EBI_RDb / NAND_REb o TSTED EBIRD N  (13,20,29)
[Al17  EBITSIZEO <
EBI_TSIZEOb EorTalEL EBI_TSIZEO (13)
[ A1z EBITSIZEL <
PowerFailure triggers V2101 EBI_TSIZE1b EerTe N EBI_TSIZE1 (13)
D3V D33V <3 ?gv MAX6708S 2.93V| C€2105 R2105 Eg:{ggmmgﬁtg EBI DS N ES:—EZ-N gg-gg)zg)
wl . . . N . _DS_| 20,
SOT23-8 0.1uF 0 (DNI) o NAND s JFAK16—_NAND RDY BSY N NARD. RDY_Bov N 20)
R2108 374K 9 ANia EBI_ADDR24 FANLS Eg:ﬁ EBI_ADDR24 (13,20)
[ AL1e  EBLAI
s FP_4SEC_RESETb EBI_ADDR25 oA EBI_ADDR25 (13)
[ Ak1g  EBLAI
PFI PFO EBI_ADDR26 |-AKIE—F EBI_ADDR26 (13)
EBI_ADDR27 EBI_ADDR27 (13)
| c2101 RESET FB—x AMIZ L i EBI TA2 N
, ap1a Reset In/Out £BI TA2b FARLE. K EBITA2N  (29)
——Ig VR RESET RESETh -
Sw2101 g e o - RESET OUTb JFAK34 BCM740X RST OUT N >>  BCM740X_RST_OUT_N (4,5,17,18,20,24,25,27,28,29,30)
I SvS RESET I 400 o 5 Reset triggers when
1 2 R2111 D3.3V < 2.93V, for 200ms R2112
MR has internal 100K 100K
PB-SPST-MOM as internal
N 50kOhm pull-up.
(22) EITAG_RSTN ) R2113 1K
R2114 , A 1K |
.025 SQ (DNI! R2118 D3.3V D33V
2K (DNI) 'l'
D3.3V
(20) EXT_PCLRST 3 c2103 | ca104 c2106 | ca107 ;
0.01uF =—0.01uF 0.01uF =—0.01uF NAND Flash (16-bit)
D33V u2104
o MT29F2G16AABWP (DNI)
TSOP48 R2169 R2164
g 38 47K (DNI) 7
U2103 > > '
S29GL512N11-01 EBI_DATAQ 26, 5z NAND RDY_BSY N o V2102
TSOP56 EBI_DATA. 2a | /00 RIB NAND FLASH_LOCKPRE. |
] oo R DATA 2 i1 LOCKPRE
(3> EBI_DATA[15:0]  (29) 21 g 2 EBI DATA > |;02 o EBI RD N
PCI ADO _ R2120 0 EBI_DATAO 26 |70 > EBI_DATA: 40 '/03 ELASH RE Po NAND FLASH CE N
PCI_AD R2121 0 EBI_DATA. 25 | AL v 1z EBI DATA! 42 '/04 N CE
PCI_AD R2122 0 EBI_DATA. o4 ﬁé NOR RY/BY EBI_DATA! 24 :/82 2Ghit L bas EBI TS N
PCI_AD R2123 0 EBI_DATA: 2 EBI_DATA 46 1 EBI DS_N
PCI_AD R2124 0 EBI_DATA: 5 2‘5‘ FLASH EBI DATA! > :;8; 128Mx16  ALe
PCI_AD R2125 0 EBI_DATA! 21 ; | 25 EBI_DATAQ EBI_DATA 29 e bis EBI_WEO N
PCI_AD R2126 0 EBI_DATA! 50 | A6 512Mbit pgo EBI_DATA. EBI_DATA10 EYE e WE Prg BCM740X_RST OUT N
PCI_AD R2127 0 EBI_DATA 10177 16Mx16 DQL[%g EBI_DATA. EBI DATA. a3 | /010 wp
PCI_AD R2128 0 EBI_DATA! o | A8 bRz =7 EBI_DATA. EBI DATA. a1 ';011
PCI_AD R2129 0 EBI_DATA! A9 DQ3 7y EBI_DATA: EBI_DATA. P '/012 NC =1,2,3,4,5,10,11,14,15,20,21,22,23,24,34,35,36,39
PCI_AD10__R2130 0 EBI_DATA10 7| A0 DQ4 e EBI_DATA! EBI DATA. 45 | /013
PCI_AD R2131 0 EBI_DATA. 5 | ALl DQS5 7, EBI_DATA! EBI_DATA. a7 | /014 N NAND_FLASH_GND
PCI_AD R2132 0 EBI_DATA. Al2 DQ6 EBI DATA 1/015 GND
. 51 a13 pQ7 [ 0 09
PCI_AD R2133 0 EBI_DATA. 2 Q7 35 EBI_DATA! 3 8 8
PCI_AD R2134 0 EBI_DATA. Ald bos EBI_DATA! > > > R2170
PCI_AD R2135 0 EBI_DATA. a4 | A5 DQ9 =1 EBI_DATAL0 0 (DNI)
19 ﬁ? Bg}? 2 EBI_DATA g 9 9 B B B B B
) D33V 18 45 EBI_DATA
(18,20) PCI_AD[15:0] e p=—>> EBI_ADDRI[15:0] (29 A18 DQ12 5 .
bCI ADIS  R2136 . ADDRISO] - (29) 1L a10 D813 41 EBL DaA { Only one of the 2 NAND flashes will be ‘
PCI AD17 _ R2137 0 15 | A20 D?“ 51 EBI_DATA. 7 ! used at a time, may overlap their footprints
PCI_ADIS R2138 0 J2104 R2117 2|82 DQ15/A-L Lo _ _ _ _
PCI_ADI9 __R2139 0 -M-,100- 27K 1
PCI_AD20 __R2140 0 05 | A28 D3.3V
PCI_AD21___R2141 0 A2
PCI AD22 __R2142 0 NC = 27,28,30,55 _bi
PCI AD23 __R2143 0 EBI CSO N EBI_CS0_FLASH N 22 — NAND Flash (8-bit)
PCI AD24 __R2144 0 EBI WEL 1 % U2105 J2101
PCI_AD25 _ R2145 0 BCM740X RST OUT N_14d e NANDOBGWS3B2ANG M 3 [Z3210
PCI_AD26 _ R2146 0 EBI RD N 24 RE TSOP48 SHORTING-JUMPER
PCI_AD27 __R2147 0 D3.3v R2116 OF T
PCI_AD28 __R2148 0 V2101 g 16 |- o 0O EBI CSO_N EBI CS1 N
PCI_AD29 __R2149 0 Wp/ACC >z
PCI_AD30 __R2150 0 BYTE  w EBI_DATAO 29 = NAND_RDY BSY N
PCI_AD3L__R2151 0 47K 3 8 EBI_DATA: 30| /00 R/B NAND_FLASH LOCKPRE
S 2 EBIDATA A0 |$01 LOCKPRE
2 1102
. . EBI_DATA: 20 — EBI_RD N
(18,20) PCI_AD[31:16]  YDe —>> EBI_ADDR[25:16] (13,20) R DATA 27793 \AND RE pé NAND FLASHCE N
PCI CBEO _R2152 0 6 EBI_DATA! 2o | 104 CE
PCI CBEL _R2153 0 7 EBI_DATA! 231705 FLASH 16 EBI TS N
PCI CBE2 _R2154 0 ) EBI_DATA 2 | /08 R CLE [ EBI DS_N
PCI CBE3 _R2155 0 9 Vo7 8 Ghit  ALE
20 — EBI_WEO N
1Gx8 WE pl8——2 2
(18,20) PCI_CBE[3:0] )i 1 wp ble BCM740X_RST_OUT_N
y NC = 1,2,3,4,5,10,11,14,15,20,21,22,23,24,25,26,27,28,33,34,35,39,40,45,46 47,48
on k8 NAND_FLASH_GND
192} 192}
n n
s 2
D3.3V
R2107 R2106
4.7K (DNI) D 4.7K (DNI)
Flash Selection Options:
PCI_TRDY_N R2160 0 EBI TA N J2101 J2104
gigggg Dol aRorN 28 PCI SERR N ___R2161 0 EBI TEA N Flash CS
' T . - NOR Fiash U2103: CS0 Short 1-2 | Short 1-2
(18.20) PCI_PAR > o 0 (Boot from NOR ) ———{ NAND Flash U2105: CS1
82%8; gg:—'s'}”g';NN ¢ PCI STOP N R2158 0 (Default)
(18.20) PCI_DEVSEL_N PCI DEVSEL N __R2159 0 NOR Flash U2103: Not used | Short2-3 | DNI
NAND Flash U2105: CSO
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BBS Control from

Parallel Port Buffer Card or

USB to SBC adapter Card

Function EJTAG_CEO EJTAG_CE1
Normal EJTAG Operation 1 0
Internal test only X 1
JTAG boundary scan 0 0
RD2202 D33V
A
D3.3v gt _ v
T EJT_CEO
U100-8
RD2201 D33V BCM7405A1
C2201 4.7K
4.7uF
[
R2224 § R2225
10K 10K E3T CEL L34 e91AG _CEO
“BBS" EJTAG_CE1
32201
\ 1
> BSC_SCL 134
BSC_S_SCL/SPI_S_SCK
7 BSC_SDA K32 1 BSC_S_SDA/SPI_S_MOSI

MALE-4-PIN-LOCK ;7

EJTAG

EJTAG_TRSTh
EJTAG_TDI
EJTAG_TDO
EJTAG_TMS
EJTAG_TCK

BroadBand Studio

D3.3V

Ext. CLK
Input
Connector

J2204
SMA-STR (DNI)
Cc2211

T2202
ADT3-6T+

U100-12
BCM7405A1
TP2207 TP2214
Clocks
R DDR_EXT_CLK E6
TP2204 MDIO_SATA E28
TP2203 BYP RFM PLL ___Gog
R2232 TP2211 YP_CPU CLI E26
DNI TP2212 YP_AVD_CL G
TPzzoso@ TP2213 YP_DSP_CU E
A
. TP2221 O)—MON SOT 129 § 0y 507
30T XTAL P E3p
R2226
0 (ON)
R2229
75 (DNI)

C2209 0.01uF (DNI.

DDR_EXT_CLK

Place 33 ohm R2202, R2203 & 2-pin headers near BCM740X

CLK27_OUT / CLK33_OUT
BYP_SYS9_CLK / MDIO_SATA
BYP_RFM_PLLO

BYP_CPU_CLK
BYP_AVD_CLK

BYP_DSP_CLK

CLK54_XTALP

TP2215 R2202 33 3> clkar clkas (20)
—RZBAN N33 N ikora (20)
z S-M-.100-1X2 (DNI)
ALl = 2210
1
S-M-.100-1X2 (DNI)
AK14 24 2211
1
129 | S-M-.100-1X2 (DNI)
24 12212
1
2 S-M-.100-1X2 (DNI)
E33 30T _XTAL N J2206
A

Differential routing for 30T_Xtal_N and 30T_Xtal_P
33pF

C2205 |

stubs on 30T_XTAL nets e e 7 Y A
A

XTAL Requirements:
- 3rd overtone at 54.000000 MHz
- Load capacitance: 10.0 pF

- ESR: 40 Ohms Max.
- Max drive level: 1000uW

TP2209
€2210 || _0.0uF (DN
R2228
Impedance 75 (DN
Ratio - 1:3 R2227
604
0 (DNI) R2222
Place DNI 0's to minimize
|
|
|
|
I == c2206
! 8.2pF
|
|
|
|

- Tolerance: +/- 30 ppm parallel resonance

Stitch GND around XTAL and caps inside GND layer cutout. Try to use layout
guidelines from 30T application note and keep crystal < 1" from BCM740X.

R2212
1K

D3.3V D3.3V
P19,
R2233 ! RN2203 R22
4.7K 1K 1K
v '
—l <
C33 E. RST N
B34 EJT_TDI
C E. DO R2214 33
A34___EJT_TMS
B33 EJT _TCK
R2234 , . A__O(DNI
R2235 0 (DNI

>> EITAG_RSTN (21)

2 SPI_S_MOSI (14)

Place these resistors near BCM740x.

SPI_S_SCK (14)
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(17) BCM740X_IRIN )

(10)

IR_INL

p

INSTALL POSITION B

(24)
(24)

Jumper wires. See P9 Rework Instructions.

RD2302
[o]

The BCM97405 reference board only uses the 2-wire
UART ports (no flow control). A 4-wire option (with flow
control) is available on UARTO with J2302.

J2301
LE-3-PIN-LOCK

UARTO

J2302
-M-.100-1X2

J2303
LE-3-PIN-LOCK

UART1

U2301
MAX3232CSE
UART_0_TXD S016 D3.3V
UART_0_RXD e ]| oaF 1l yec C2303 ||_0auF 1
2
[o7EPH | IS T e V& C2304 | |_04uF
15
CoF  GND
(020, s 0 0% T 30 wero po e o 3 4
(10,24) UART_RXD_0 K- | 104 12N rooUT [ UART 0 RXD H
TIOUT RIIN
(020 e a5 0T H e ARG CIS
(10,24) UART_CTS_0 |
Place R2301-R2304 near Egggg igE | UART 0 TXD H
U2301 to minimize stub. UART O RTSH fi
2311
MAX3232CSE
5016 D3.3V
Place R2311-R2314 near C2311 1| OIF 1 1..; vee He C2313 0.1uF 1
LR > >
U2311 to minimize stub. [eci N | IS T oo Vi s Co314 || 0uF
15
CoF GND
(020 s 01— TS weripe e et 3
(10,24) UART_RXD_1 | 104 12N rooUT [ UART 1 RXD H
TIOUT RIIN
(010 U 0 23— T wers o H e AR 0
(10,19) UART_RXD_2 |
R2315 10K [
R2316 10K UART 1 TXD_H
UART 2_TXD_H

J2304
LE-3-PIN-LOCK

UART2

The UARTSs connect to two sets of GPIO pins on the Bcm7405. One
set has MIl as another function. If Mll is used, then use other set,
which has Smart Card 0/1, PKT_ERRORO/1 as another function.

D_sl._ov
12311 !
S-M-100-1%2 (DNI)
c2305 | c2306 R2310
100F 0.1uF 33
6.3V 250mw
EXT_TP_OUT[48] EXT _TP_OUT[47]
U100-10
BCM7405A1
Infrared
JEVY IS = our faus R2308 K Q2303

> IR_OUT

Strap bit

(13)

2sC2712 C2309 C2310
1000pF

3300pF

J2310
STX-3100-3NB

—20——

IR Blaster

Title: UART, IR-TX, IR-Rx
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SPARE R24 0 (DNI ‘ J2402 |
RSB 0 (DNI) SM-100-2X4
@9 V) PO Ve < R2A75 0 (DNI) | GPIO_103 1Pz croor ‘
/S R2474 0 (DNI) I GPIO_104 7 GPIO_106
(29) POD_IOIS16 N GPIO_105 I I GPIO_108
| <?7_ b ol _&_<& !
L]
R2461 0 (DNI ‘ R2414 0 ‘ sc_vec o
(11(1221) FORRT rs.o §< R2462 0 (DNI AL ) SC_RST 0
} _CTS_ T
(10,23) UART_RTS_0 Egigi 84—)3“: 2 1 SC PRES O
0 (DNI) ! 5 1 SC_CLK 0
(10,23) UART_TXD 0 R2465 0 (DNI) T " e ] SC 10 0 Smartcard connector
Sgggg ﬂﬁg}s;g—gg R2466 0 (DNI) NDS 5C_AUX0 0 N3 J2401 must be aligned
& 23) AR TXD.T & R2467 0 (DNI) ! NDS_SC AUX1 0 RN2401 [ R2409 and within reach of
- XD R2468 0 (DNI) —_ _ _ - - _— 2401 10K :
(29) IRQ3_POD_N . R5469 0 ONF TDAB024T Smartcard slot ribbon
(30) IRQ2_TEST N 0 (DNI) ble
(29) POD_CDIN R2470 0 (DNI 5028 cable.
1 2
CLKDIV1 AUX2UC
(10,14) SC_CLK_ouT <& Egﬁg g DN 3 2 CLKDIV2 AUX1UC [-2 Smartcard 0
5V/3V 1jouc |28 D33V
pasY oo S| GNDP  XTAL2 = T C2401 ||_0.22uF
(27) IRQ14_SLOTIB N T EEEEE— XTALL [24 R2402 : i -
’ N T 6 OFF ; Short line. Short line.
- GND
21 czag' O.AuF J2401
VDD |—<
20 SMT-S-F-,050-2X5-STAGGERED
X X ¥ C2404 | C2405 v Fle D33V
DN N : ——10uF 0.1uF R243 c1
o 6.3y PORADJ )
.. 1 CH
D3.3V pea T c2 oo
FB2401 i SC CIK C3 0 %)
T 28 baav sc ext ok Optional external ‘ N o P9 ET oo c6 2 Rod01
U SmartCard clock g g Route SC_CLK_C3_0 far from~ = 2 S
600@100MHz L a a — = ca oo =
200mA,500mOHM b X2404 © © ) ~the nets to C2, C7, C4 and C8. o e 2
36.864MHz (DNI) Shortline. _c2407 | [0.1uF__Short line. 1 o
1
PWR o
WA out ko R2419, . 33 (DNI)
R2403 75
GND NDS SC V 0 R2405 75
R2406 75
C2422 < Short line.
0.1uF R2407 0K
R2406 75 Ohm i 110 1S Used ~
? for short circuit protection.
BCM7405
et
Smartcard 11) GP_SC_EXT_CLK GPIO 103 ’ )
(1) GP_SC_EXT_ « | epio 108 During & aft(_ar chip reset:
83 gh S yeco T GPIO_106 - All GPIO pins are Inputs
(11) GP_SC_PRES 0 I ggf ; - SC_lOis PU inside TDA8024T SC1/ Soft Modem / DCAS
(11) GP_SC_CLK 0 ©
‘ {11) GP.SCI100 < GPIO_104. sy Connector sov
T J2411
(1) GP_SC_VCC.1 GPIO_085 S-M-.1002X7-SHRD
-SC_veC.. GPIO_083 1
1(1)1) G‘gpgicﬁ';g—ll T GPlO 084 GP SC PRES 1 GPIO_084/Ext TP Out 45 3 08 0 GPIO_083/Ext_TP_Out 44 GP_SC RST 1
(A1) P SCPRES ] [ Gpio_082 GP_SC CIK 1 GPIO_082/Ext_TP_Out 59 s ofs GPIO_085/Ext_TP_Out 46 GP_SC_VCC 1
(A1 GP_SC CLK [ Gpio_0sL GP SC 10 1T GPIO_081/Ext_TP_In_58 7 NDS_SC AUX0_1
(@) GPSCI01 & T NDS SC_AUX1 1
(45,17,18,20,21,25,27,28,29,30)  BCM740X_RST_OUT_N 2 10 NDESCV 1
| (25) DAA_C1A_DC }1 1
(10) GP_RMXP_OUT_CLK ‘ (25) DAA_C2A DC IS
(10) GP_RMXP_OUT DATA7 ‘ —
(10) GP_RMXP_OUT DATA6 ST
(10) GP_RMXP_OUT DATAS S ORING JUMPER
(10) GP_RMXP_OUT DATA4 s
S-M-,100-1X3
(10) GP_NDS_SC_AUX0_1 GPIO_043/Ext_TP_Out 11
(10) GP_NDS_SC_AUX1_1 ‘
(10) GP_NDS_SC_VCTRL_1 ‘
(11) GP_NDS_SC_AUX0_2 GPIO 109
{ (11) GP_NDS_SC_AUX1 2 ‘
(1) GP_NDS_SC_VCTRL 2~ 5>—| TS
SHORTING-JUMPER NDS SmartCard Design Guidelines:
2413
R2471 \ A _~_0(DNI) S-M-,100-1X3 . h )
(10.27) IRQ11_SLOTOA N R2472 0 (DNI GPIO_044/Ext TP In 12 To support 5V NDS SmartCard, external PU's to 5V are required on NDS_SC_AUX0 and NDS_SC_AUX1 pins.
(10,27) IRQ12_SLOTOB_N O O
(1027) IRQI3_SLOTIA_N R2473 0 (ONI Since the Philips TDA8024T has internal 11K PU resistors to VCC (5V in the case of our reference design) on
the two pins, this requirement can be omitted. For 3.3V NDS SmartCard, no external PU's are required.
GPIO_110
732414 12
SHORTING-JUMPER
2414
S-M-,100-1X3
GPIO_045/Ext_TP_In_13
Place RN2451 near J2412-J2414
to minimize stub.
GPIO_111
st O SmartCard NDS/ICAM
4 -, ~]5__ GP NDS SC AUX0 1 Selection Connectors
G e TR o {6 GP NDS_SC_AUXI 1 S-M-.100-1X3 (DNI)
G AGS TP NI > 7 GP_NDS SC VCTRL 1
TP EN i) NDS_SC_AUX0_0 1
YA NDS_SC_AUXO 2
RN2453 0 (ONI) (23) UART_O_RXD NDS 5C AUX0 T
PEIVNE:
(14) RMXP_OUT_DATA3 %—3— % (29) POD_VCC_ON J2406
> 27 ] 7 GP NDS SCAUXL1 |
(14) RMXP_OUT_DATA2
(14) RMXP_OUT_DATA1 AN GP _NDS SC AUX0 1 S-M-.100-1X3 (DNI)
NDS_SC_AUX1 0 1
NDS_SC_AUXI. 2
NDS_SC_AUXI 1
32407
. . S-M-.100-1X3 (DNI)
. RN2452 0 (PN Jumper wires. See P9 Rework Instructions. NDS SC V 0
(31) AGS_TP_IN14 1 NDSSCVETRL 1
(31) AGS_TP_IN15 2 1z 2
TP ¢ NDS SC V 1
(31) AGS_TP_IN17 2
(31) AGS_TP_IN16 oA
(31) AGS_TP_IN18 R2452 0 (NI 12408
RN2454 0 ON) RN2455 0 ON) SmartCard NDS/ICAM Selection Options:
(14) RMXP_OUT_DATA4 4 y 2 4 J 2 K CODEC_SDI (25) SmartCard | J2406 J2407 J2408 Title: Smartcards
(14) RMXP_OUT_DATAS 2 7 2 7 g CODEC_SCLK _ (25) Document: BCM97405MBV0O Schematic
(14) RMXP_OUT_DATA6 CODEC_FSYNC_N  (25) 0 Short 1-2| Short1-2 | Short 1-2 Rev: -
(14) RMXP_OUT_DATA7 ML ML ifiec:
(14) RMXP_OUT CLK R2454 0 (DNI R2: —'\/\/\JM)—>> CODEC_MCLK (25) 1 Short 2-3| Short 2-3| Short 2-3 Modified:  Monday, February 04, 2008
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U100-5
BCM7405A1
DAA R2510 O
DAA_CIA Z‘; gx g;ﬁ > DAA_CIA_DC (24)
paa_Con AL R2511 0
DAA_AOUT / CODEC_SDO
> DAA_C2A DC (24)

. L

| D33V ‘ R2523 O (DNI)

NN
’ I

(13) DAA_AOUT &K ‘ R2524 0 (DNI)
- | ‘

Strapping bit C2501
| 0.1uF R2502 |
10K ‘
I
‘ U2501 !
S13056-KS (DNI)
I So16 ‘
(24) CODEC_MCLK ] 15 MoLK OFFK plo—
(24) CODEC_FSYNC_N t 2q FSYNC ~ RGDT/FSD/M1 |2 QO 1P2501 !
(24) CODEC_SCLK 3pscik MO 14
« I 4o VA [ ‘
(24) CODEC_SDI SDo GND
DAA_AQUT i j SDI AOUT/INT 1:) |
FCIRGDT c1a
(4,5,17,18,20,21,24,27,28,29,30)  BCM740X_RST_OUT_N ) ‘ RESET caz |2 i
‘ I
R2514
! 10K ‘
‘ C2509 I
2200pF =— ‘
I

‘ <~ I

For testing only

Lo - - T
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i

[ scwracs

(31) AGS_TP_OUTO00 )

(31) AGS_TP_OUTO1 )

R2625 . A A__O(DNI
R2626 . A .__O (DNI

R2623 0 ACTLEDb

(10) GP_ENET_ACTIVITY ) i GPIO_000

GPIO_001

R2624 0 LNKLEDb

(10) GP_ENET_LINK

MH2601
4-40X3/4in-SCREW

J2602
S-M-.100-1X2
GP_ENET_ACTIVITY GPIO_000/Ext_TP_Out_00 1
GP_ENET_LINK GPIO_001/Ext_TP_Out 01 2

Ethernet PHY RX and TX terminated on the die. No need
for terminations on the board. Leave pads for board
terminations until testing of on-die terminations is finalized.

R2605 R2606 C2603 R2607
DNI DNI

ENet - Layout Guidelines:

- 5 mils trace width with 7 mils air gap on P/N pair.

- Trace impedance: 100 Ohm differential impedance to the
ground plane.

- Adjacent TX/RX differential pairs should be separated by
more than 15 mils to each other.

- TX/RX differential pairs should be routed on TOP or
BOTTOM layers only.

A2.5V_BCM740X
FB2601

TP2601
WHITE
O

TT\_A25V EPHY TERM
V)

22uF 1000pF

60@100MHz
3.5A,20mOHM C2601 C2602 R2603
0

A
C2605

1000pF
ifk

Connector has built-in Ethernet
transformer. Route this area void
of all PWR/GND planes and high
speed nets, except for the chassis
ground. Also keep traces short and
route as matched length differential
pairs.

= —1000pF

J2609
RJ45-10/100BASE-TX

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
- Match trace length of differential pairs, 100 mils max within 2 {1y o |
V10015 0.1uF DNI a pair, and 500 mils max between pairs. 1 KET :
BCM7405A1 " . - Ethernet DTE Device |
RX_+ |
] R
RX_CT
c14 DIFF ENET RX P /\ 5 | RX I
R2609 EPHY_RDAC EPHY RDAC Ethernet ES:\‘:{;SE 14 DIFF_ENET RX N__| | D33V RX_- |
- - . Z{ LED1_CAT . !
A TP2602 EPHY VREF EPHY_VREF EPHY_TDP 21: g:EE Emg K z L L R2614 \ . 62 LEDI AN Activity LED: Yellow |
I
EPHY-TON v R2615 21 | ED2_CAT ’ I
LB ANAAE—10 (Ep2 AN Link LED: Green ‘
””””””””””””””””””” 11 I
VBUS1
USB_RREF Al3 DIFF_USBOD P 1 I
TP2605 O e USB_RREF usB usso o i3 DrFr s 1o DY Bottom: USB2 Port 1, 500 mA |
_M-.100-1X2 (DNI) UsBo PwRON 22 USBO_PWRON N | 141 Gnpa ' ' !
R2617 . c10 USBO_PWRFLT N
USBO_PWRFLT I
= B e el won veas oo 2ot st ¢ | e e |
USB_MONCDR us1_pp [A12 DIEE UsBaD = | 11 puiz+ Middle: USB2 Port 0,500 mA
USB1_DN DM2-
_DN f7po USBL PWRON N 18 I
[ USB1_PWRON - GND2
USBL PWRFLT AL USB1_PWRFLT N Make the width of power !
D3.3V A 07 A D5.0V F ) |
S-M-.100-1X2 (DNI) B11 DIFF_USB2D P '|' traces to U2601 >= 12 mils. 19 ‘
D3.3V_SATA EXT CLK USB2 DP 70 DIFF_USB2D N FB2621 20| SHLD
USBZUE'\?\/%(E“ C USB2 PWRON N n USBO_VBUS 21 2:'[3 :
X2651 - B: USB2_PWRFLT N Y 22
200mA,500mOHM b 7EA0000023 c2652 UsB2_PWRFLT c2625 | c2626 60@100MHz 23| S !
100.00MHz (DNI) 1l SATA REFCLK P 100uF ==0.1uF C2621  3.5A,20mOHM C2623 247 3o I
1 100uF ——0.01uF I
vee - IN $—23 SHLD
OUTS 0.01uF (ONI) 2651 SATA_REFCLKP SATA sATA_TXDP1 & 2 : Ki ,F:, :ggig INA ouTa 2 FB2622 USBO GND SHLD !
L SATA_TxDN1 834 < INB outs - I
—C2651 Ut 100 (DNIy SATA REFCLKN SATA RxDP1 JE33 ATA_RXL P C2613 A N VU |
0.1uF GND 0;‘ o653 - 3 Gbps SATA_RXDN1 JFE34 ATA RXLN C2614 ONA  FAULTA pt&—— g%@AJ.ZOOOnP:Aoli:M ””””””””””””””””
11 SATA REFCLK N ONB  FAULTB > FB2623
o SATA PLLTESTP SATA TxDP2 132 2 : K ,F\" C2615 D33V GND an USB1 VBUS For improved EMI, consider using a differential line filter
0.01uF (DNI SATA PLLTESTE SATA_PLLTESTP SATA_TXDN2 :‘ 2 AR XN 53213 eo@ulooMHz designed for USB applications. (e.g. TDK ACM2012-900)
R2652 R2653 SATA_PLLTESTN Ao T ATA RX2 N C2619 €2620  3.5A,20mOHM c2622
A 150 (DNI) > 150 (DNI) S /I\ 100uF 0.01uF
R2618 < R2619 FB2624
27K 27K T USB1_GND
] i o1
Oscillator Specifications: 60@100MHz
“3rd overtoﬁe at 100.00 MHz A USB & SATA - Layout Guidelines: Add 1k ohm t 3.5A,20mOHM s 16%604
oo differential T
- Supply Voltage: 3.3V - Dp and Dn differential pairs should be routed on TOP or BOTTOM termination 1 USB2.0 Port 2, 500 mA
- Output Type: LVPECL or LVDS TP2607 layer only. between
- Tolerance: +/- 50 ppm TP26806 - Match trace length of Dp and Dn differential pairs, 20 mils max within | | Rypp ang st WARNING - MAKE SURE J2604 PINOUT MATCHES
- Stability: +/- 50 ppm a pair, and 100 mils max between pairs. - CABLE USED FOR USB CONNECTOR.
i Phaset).,litter- P 1’);?3 - The length for the differential pairs should be less than 5 inches. ?;gPN' a'ds° osov | Make the width of power
: - Do not place more than 2 vias per trace, prefer zero. TXDN an 32603 T traces to U2602 >= 12 mil. USBx_VBUS, USBx_GND lines have high current up
- Never split the ground plane under differential pairs when routing. these éi\r]I'A SER'A&_L to 500mA starting from MAX1823 switch. The trace width
- Route differential pairs above the GND plane. ! GND should be greater than 12 mils.
- Differential impedance is 90 Ohms (5.5 mils trace width with 5.5 lines next to N cooz8 | coe31 J Cable this to a bulkhead USB connector. Can be Type A or B
If SATA external oscillator not used, leave mils air gap) for USB and 100 Ohms for SATA (5 mils trace width 7405. To be HT- GND |44 100uF 0.1uF d di bi ina f . d h §
SATA_REFCLKP/N inputs floating. with 7 mils air gap). used as 61 e FB2625 USB2 VELS lepending upon strap-bit setting for USB Mode. (See Sheet 13)
- Adjacent differential pairs should be separated by at least tweak to 5 /HE/ |7, MAX1823 NC
3 times the trace width. (e.g. 5 mils trace, leave >15 mils fine-tune the GND A 60@100MHz C2630 Cable used because PCB too crowded to route USB traces to front
between adjacent differential pairs) on-die SATA A €2627  3.5A,20mOHM —-0.01uF panel.
Recommend replacing backup oscillator with - Stitch GND vias around each differential pair, but NOT termination D3.3V 1000
inexpensive 25 or 30 MHz crystal. No oscillator or between a given pair. . éf;?'il_ ATA - 7&,\626 USB2_GND
crystal is normally needed. However, customer boards — (VY]
may find it is needed to meet SATA specs. 2| pre GND K&A 60@100MHz
T 3.5A,20MOHM
. R2632
6l WP m 27K A
AN
GND [P
AV

For better performance, use SMT connector 536420-00.

For improved EMI, consider using a
differential line filter designed for SATA
applications. (e.g. TDK ACM2012H-900)

) (13) USBO_PWRON_N
Strap Bits < (13) USB1_PWRON_N 22

Advise ESD protection on lines
going to eSATA connector.

Cable this to bulkhead eSATA connector.

Title: Ethernet, USB, SATA
Document: BCM97405MBv00 Schematic

Rev:
Modified:  Thursday, June 19, 2008
Sheet: 26 of 37 Size:

Broadcom Corporation : Proprietary and Confidential




12.0v

4A,8mOHM
C2729

10uF 0.1uF

J2704
-T/H-.0!

FE_DC_SLOTOB

R2707 2.7K A

(10,24) IRQ12_SLOTOB_N (- 1

(19) SLOTO_PKT_DATA2 (<

(19) SLOTO_PKT_CLK2 K&

(19) SLOTO_PKT_SYNC2

(19) SLOTO_PKT_VALID2 %

(19) SLOTO_PKT_ERROR2

PC-CARD: 0-2X15
Te.sv T 160 — |
1 2 .
18
20 5
21 6 .
22 A
2. 8 .
24 9
25 | [0 o
P 26 11
2 2 .
28 1
29 14 o
30 15
N7A N7A
|
|
|
|
|
|
|
FrontEnd
DaughterCard
SLOTO!

FE_DC_SLOTOA

J2702
PC-CARD-T/H-.0!
LS

0-2X15

R2706
27K

(19) SLOTO_PKT_DATAL  {<-

(19) SLOTO_PKT_CLK1 K&

(19) SLOTO_PKT_SYNC1

(19) SLOTO_PKT_VALID1 %

(19) SLOTO_PKT_ERROR1

D5.0v

4A,8mOHM

C2721
100uF 0.01uF
6.3V

A

1
18
19 4
20 S IRQ11_SLOTOA_N (10,24
P A > IRQLL N (10.24)
—22 L > BSC_M2_SDA (11,29)
2 BSC_M2_SCL (11,29)
24 9
25 | 10
%6 11 D3.3V
2 1 J§
28 1 )e FB2711 27@100MHz
29 14
30 15 )} 4A,8mOHM
C2719 C2718
N7A NA 0.01uF ——100uF
6.3
A
12.0V
FB2710 27@100MHz
4A,8MOHM

—

T

C2715 C2722
1uF 10uF
6V

< BCM740X_RST_OUT_N (4,5,17,18,20,21,24,25,28,29,30)

12.0v

4A,8mOHM

10uF
16V

4A,8mOHM

FE_DC_SLOTIB
J2703
PC-CARD-T/H-.050-2X15

100uF 0.01uF
6.3V 1 g
1 2 .
18
ﬂ,\/\,&l A [PEETH [a o
24) IRQ14_SLOT1B_N 20 S
(24) 1IRQ14_ N & 2
22 A
(19) SLOT1_PKT_DATA4 (K- 2 e
24| 9
(19) SLOT1_PKT_CLK4 - 25 | o
P 26 11
(19) SLOT1_PKT_VALID4 2 2
(19) SLOT1_PKT_SYNC4 28 1
(19) SLOT1_PKT_ERROR4 29 14—
30 15
A — A
|
|
|
|
|
|
|
FrontEnd
DaughterCard
SLOTL,

(19) SLOT1_PKT_DATA3  (<-

(19) SLOT1_PKT_CLK3 K&

(19) SLOT1_PKT_SYNC3

(19) SLOT1_PKT_VALID3
(19) SLOT1_PKT_ERROR3

D5.0v

D3.3V
FE_DC_SLOT1A
32701 R2704
PC-CARD-T/H-.050-2X15 2.7K
1 2
12 n K BCM740X_RST_OUT_N (4,5,17,18,20,21,24,25,28,29,30)
20 S IRQ13_SLOTIA_N (10,24
A > IRQ13_ N (10,24)
—22 L > BSC_M3_SDA (11,28,30)
2 BSC_M3_SCL (11,28,30)
24 9
25 | 10
e 11 D3.3V
2 1 J§
28 1 )e FB2701 27@100MHz
29 14
30 15 )} 4A,8mOHM
C2702 C2701
NA NA 0.01uF ——100uF
6.3
A
12,0V
FB2706 27@100MHz
4A,8mOHM
c2711 C2709

1uF

)J °
.

10uF
6V

A
SRR

Title: FrontEnd DaughterCard Slots
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For Diagnostics Only

D33V U2800C "
EP2C5F256C8 Displays FPGA error codes D5.0V
FBGA256 16X16 IEEE1394 Input
c2801 | c2802 | c2803 | cos04 | c2sos | cosos | cosor | cosis | cosie | cosi7 I 1302 TS OUT LK (18 U1305 %
10uF 10F 0.01uF ==0.01uF ==0.01uF ==0.01uF ==0.01uF =r=0.01uF ==0.01uF ==0.01uF TP2835 w12 | |OLVDS4Z N IO/LVDS60_P 77 TS _OUT_CLK (18) RED-5X7-4-CHAR (DNI) c1312
TP2836 10/LVDS42_P I0/LVDS60_N =1 1394 TS OUT_SYNC (18) FPGA LED 00 8 0.
0v 1ov TP2837 10-P14 |0/LVDS59_P 1394_TS_OUT_DATA (18) EFGA LTED 01 A0 VDD -1uF
- TFPGALED 0L 7]
3.3V TP2838 10/LVDS40_N I0/LVDS59_N TP2850 EFCATED 02 AL
Confi ion Done LED 2801 & TP2839 10/LVDS40_P 10/LVDS58_P TP2851 —————_———Agcu
onfiguration Done TP2840 I0/LVDS39 N I0/LVDS57_P TP2852 o
& ;. FPGA L 4
D3.3v 9 NC75Z04 DL2v_POD TP2841 |0/LVDS39_P |O/LVDS57 N TP2853,, FPGA LED 111 o CUE FPGA LED 13
CCSC70-5 EXTINL_SYNN VI [SravEecr VDear [ Reg07 3 TST CLK | FPGA LED PN
D280L, R2801 EXTINL SYNP__16 | |V Do voeet e 1 R AA D3L FPGA LED e s
PaZal 4, ! ! N 15 INAART D30 FPGA LED 14 bis FPGA LED 14
o EXTINL VLDN TP2842 115 10-L14 10/LVDS55_P/DPCLK2 T6 3 W 14 D29 FPGA LED 1 D3 BL
GREEN 300 : czaos caoos | camao | coens | cosz | coony | caoue E VIOP 16| |OMVDSITN orvpea e Ry FEAAAR! D28 FPGA LED T
E. DN7 - — 5 12 D27 FPGA LED 15
GND 0.01uF 0.01uF 0.01uF 10uF 1uF 0.01uF 0.01uF K16 1 |0/ vDs36 N 1O/LVDS54 P L D6
1ov 1o0v E’ DP7 K15 o — B 6 11 D26 CIR p3——FPGA LED 15
5 > 10/LVDS36_P/DPCLK6 10/LVDS54_N I8 10 D25 FPGA LED 10 o CLR
o 12+ jonLvps3s N io/Lvpss3_p (1 L = Do — AT WR
D3 SV R2804 D 10/LVDS35_P/DPCLK7? I0/LVDS53_N AN 553 —FPeATED 29 CEL
10K = G161 0/ vDS34 N 10/LVDS52_P -2 1 16 —=h==e s 2dCE2
U2800A DP! G15 T N B2 2 15 TST D22
5 10/LVDS34_P I0/LVDS52 N 5T GND
EP2CSF256C8 oy EL5 ] jo/LvDS33 N 10/LVDS51_p L 14.
cagie | caeto | coeno U2802 FBGA56 16X16 DP4 E16 | |y Daar et - YER— 13 020 o
— - — 1o 5 12
0.01UF =—=0.01uF 4 Epcsisis LL31{ CONF_DONE 10/LVDS41_P/CEQ phid EXTINL DN3 TP2843 O—E181 016 10/LVDs50_p H—2 12 it
S08 MI3g STATUS ) = = L lonvps3z N 10/LVDS50_N [10 L D1
998 G‘: CONFIG |0/LVDS9_P/CRC_ERROR 21 < BSC_M3_SCL (11,27,30) = B o] loLvDs32 P 10/LVDS49_P =11 - 5 )
g2L8 CE 10/LVDS9_NICLKUSR [-52 X>> BSC_M3_SDA (11,27,30) 5 op 812 101LVDS3T N 10/LVDS49 N (= IRAALET 5
DATA  AsDI |- o 10/LvDsS58_N/DEV_OE (52 O TP2806 FINTD 8131 jo1vps31 P 1o/Lvpsas_p (L —1 16 o GR,;,ORG SwT Daav
EL pata 0 I0/LVDS11_N/DEV_CLR -2 {  BCM740X_RST_OUT_N (4,5,17,18,20,21,24,25,27,2930) S TINTOPL 151 0/vDs30 N 10/LvDsag N K10 m B EPGA LED 00 R1311
poLk¢D DCLK I0/LVDS41_N/INIT_DONE O TP2808 S TINTDNG D181 10/ vps30 P i0-pi1 (2L —4 m 5 FPGATED 0L b
cs pt Ed 1 |0icso % ] Cl4 jonvps20 N 1oLvpsa7_p (12 2 5 STEY
g €3 10/ASDO ™s [F2 - = I0/LVDS29_P lo/Lvps47 N FEA—3 12 D10 91 R1312
- DI gq Place 100 Ohm termination TP2844 P CLK7/LVDSCLK3_N 10/LVDS46_P/DPCLK4 R12 10 D "3
h VCCINT 2 TCK resistors close to the FGPA EXTING Ly TP2845 M'CLKG/LVDSCLKU’ IOMLVDSA6 NI ¢ a D
H10 1 ycoint < TDO 82— EXTINT CLKE 155 Ciks/LvDSCLK2 N 10/LvDs4s_p L& IRAALET 5 L3
HI VCCINT :1'" K1 CLK4/LVDSCLK2_P 10/LVDS45_N T14 15 D
. . VCCINT z MSEL1 TP2846 10/PLL2_OUT_N 10/LVDS44_P D
Configuration EEPROM \/ by g MSELO [ EXTINL_SYNP. 550 TP2847 |O/PLL2_OUT_P o/LvDsas N [HBI4—2 U3 For FPGA Debug
e Bl vccion ; TP2848 IO/VREFB3NT 10/LVDS43_P =
2802 a s Al EXTINL SYNN 100 Thasds 111 5 I D 1306
Sl 100 2%5 Ka | vecior 5 GND "7 IO/VREFB3NO ‘O/LVD‘SC;‘%E 112 FEAAART D2 MICTOR-RCEI:38:VERT- 236-HIGH (DNI)
VCCIol 2 GND - 5
1 B1{ vecior B GND [FBLS EXTINL VLDP R5810 I0/VREFBAN1 [-NE- A INAA 10 oL »—tsvoe  scL
" < GND B EXTINL VLDN T—’\/\/—1 00 IO/VREFBANO oA 2 —=31GND  SDA
> s A vecioz g onp EB BANK 3 BANK 4 3 Pe— TST CLK |
Y 1 c7 | VeSo2 c e e EXTINL CLKP EXTINL DP[7:0] __/ N\_EXTINL_DN[7:0] RN2805 22 (DNI) e °
< Eq R2812 \ RN2806 22 (DNI) D31
ing Head G20 vecioz = GND 7 EXTINL CLKN vV 100 RN2807 22 (DNI D30 o | Dioe  DiSofm g
Programming Header VCCIo2 S GND RN2808 22 (DNI) D3] Dise D10 |
N/ E10 ! Hid IP2802 Di3e D130 5
veeioz < GND 777 EXTINL DP7 D28 a5 oo [ D
R2806 816 | \ccio o oD e I_,\/\/_l R2811 EXTIN1 CLKP [ == P EXTINL CLKN D27 15| pite o 8 oL
10K Gl4 z 1o EXTINL DN7 100 3 4 72 reiiicernd B D
Kaa] VEES3 3 onp [ DP?7 5 6 EX i Route LVDS traces as 100 ohm differential pairs. D25 19410, Doo 22
D2.5V D2.5V_TXPT_TST R16 < 12 EXTIN1 DP6 DP: 8 EX h | D24 TH o D8o
vecios o gmg m 1_,\/\/_1 R2813 DP! 9 10 Space pairs >= 50 mils apart. D23 Doe oo J24
R2824 w7 | ccion o oD e EXTINL DN6G 100 Db o L2 4 Keep traces as short as possible. 181022 25 1pg.  peo 28
LG 5 L4 = D5e D50
2z 1VcCi0s £ aNo [ EXTINL DPS o 15 16 D 294 p4e Dao |2
cos25 | c2s26 | coszr | coses | cos2e P10 | VeSion ) ong [ue R2814 bP 1 18 1 D19 1] pae D30
——10uF 1uF 0.01uF ——0.01uF —T—0.01uF 2| Vocion o oD [ea EXTINL DN5 Vv 100 PO ) 20 1 DNO D18 Do ESed ) 02
10v 10v T15 g ) L 21 22 L Try to keep all Test Pads on top side of board. = 5 £ =
VCCIO4 i} GND 0o EXTINL DP4 SYNP % 24 1_SYNN y P P D18 S e La
@ GND e o
2 oD e ]_,\/\/_1 R2815 25 26
1.2V_FPGA_PLL 5 oND Mo EXTINL DN4 100 L9 33838
& eND |Ti8 EXTING DPS $-M-.100-2X13-SHRD|
a 2 K= B0 Y
FB2800 220@100MHz S < < EERE
M3 yccA_pLLL 8 GNDApLL1 [FME EXTINL DN3 T—’\/\/—1 Ras16 ] Y
L6 - © 15 1
VCCD_PLLL £ GND_PLLI [E2
) GND_PLLL
FB2801 220@100MHz a EXTINL DP2 Toa17 FB1309 LAY
E12 Q E11 <€
VCCA_PLL2 > GNDA PLL2 T—/\/\/—1
Ell{ veeo_pLiz 8 GND_PLL2 [H24 EXTINL DH2 100
czaso caga 2532 c2833 ! o P
10F —0.047uF o ND_| EXTINL DP1 27@100MHz c1304 | c1395 C1396
1ov 10 ooanE z <N | SN Ro818 1uF 0.01uF 0.01uF
EXTIN1 DN1 100
EXTIN1_DPO
R2819 ASI_FIFO_EN
EXTINL DNO Vv 100 ASI_FW_EN
ASI_AUTOMAND
v Locke R
130 R1313 D3.3v R1377 ASI_ LOCKED
U28008 Rn ASI_LCKDb Force recovery —= c1371 > 100K
EP2C5F256C8 from false PLL U1312 0.1uF
FBGA256 16X16 GREEN 300 lock gAO)EIz}ggegUK
- FPGA_LED_00 R1376 33 ASI_PCLK
(19) ALT_PKT_CLK5 : AN 2 g‘%c 22 |0/LVDS8_P 10/LVDS28_N 213 FPGATED 0L vee
(19) ALT_PKT_SYNCS IVAAYE? DATA F3 | |O/LVDSE N IOLVDS28 P 7y FPGA_LED 02 D33V FB1308 ASI_FLS LCK 4 NO Y cimz U310 D3.3V
(19) ALT_PKT_DATAS IRANE VAL 21 lo1vos7_p 10/LvDs27_N [FE13 EreATIED R IN 4700pF ddoddddaldlddd 590908
(19) ALT PKT VALIDS AL I0/LVDS7 N 10/1LvDs27_p -1 EroATIED com H—— T ANAFLYN9Y s
33 RN2802 TP2807 10/LVDS6_P I0/LVDS26_N Al FPGA LED 27@100MHz GND COFOZZZ00r00vD C1392 C1393
2 o805 vSTo ERROR TP2816 D41 10/LVDS6 N 10/LvDs26_P [A1 EPGATTED | “2ERE WF $228858 TUF 5.01UF
(19) ALT_PKT_ERRORS <&- 10/LVDS5_P/DPCLKO 10/LvDS25 N [-B12 FFCA d :{ 3 553> 015 g L0595
TP2817 I0/LVDS5_N 10-B11 = b c1377 ciss1| c13s3 QUIQLEIO>w3ow o
D3.3v TP2818 I0/LVDS4_P/DPCLK1 10/LVDS25_P/DPCLK8 a1 EEcs cisre | — 0.0 oo 5oy L
" All A_LED_09 0.01uF—— < 2 w o =—0.01uF 1uF .01u > Fu'S
RN280L TP2819 10/LVDS4_ N 10-A11 AL FPCALED - T = wo o
TP2827 10/LVDS3 P 101LvDs24_N |-G EPGATED g 90 238 T T 3
27K TP2828 10/LVDS3_N 10/LVDS24_P -2 FPGA LED 11307 > s — > ;EINGND > \gb%ﬁg [-42—] ASI D9
TP2829 10/LVDS2 P I0/LVDS23 N FPGA LED BNC-75-OHM-VERTICAL 3| P 40 ASI D8
B TP2839 10/LVDS2_N 10/LVDS23_p [-A10 Lon L 11310 6.BAHC1372 1UF 1 vee_a Cable EQ vee p H2 C1374 1uF 3 pLi_voD - DOUTS AT D7
= 1 S3 ] oL oiLvDs22 N [-E8 FPGA_LED \ 11 2 11 1| 5 | BUFF.VDD ASI Deserializer DOUT? 7ag ASI D6
] FPGA LED A 6
oo 2 = M j0-m1 10/LVDS22_P £ S DVB-ASI IN i1 SO Gsgoran S i1 5 ooi P DOUT6 AT DS
== |2 ST 10-M2 I0/LVDS21_N A D: 1 10 | DDI_N DOUTS AS| DA
. M3 0. 10/LVDS21_p [F4 SDIb SDOb BUFF_GND DOUT4
— o—ul N AL ASLD ! ! 81 TERM DOUT3 ASLDS
ASI_SPI_CS 1 <8 TP2831 Np | 1O/LVDS1P 10/LVDS20_N [ A R1373 75 1373 1uF] 4 9 C1375 1uF oy oo ASI| D2
AAA I0/LVDS1_N 10-A8 VEE_A VEE_D X ATBT
DIP-SWITCH-SMT-4 ASI_SPI CLK FEAAA 3 | B9 A 10 Vs DouTs
SW2801 ASI_SPI_SDO EMAAAR pp | |O/LVDSO_P IO1LVDS20_P [~ A R1372 R1374 2 3 1 2 ASI_DO
ASI_RD_CLK 24 5 p3 | |O/LVDSON IOLVDS19 N 7o A 75 37.4 8 £ 3% HS ASI_IOPROC _EN | Mo —_DouTo AST RD_RST
WA 10-P3 10/LvDs19_p A g 8 & g o RS TTAGHGS 12 loPROC_EN RD_RESET :>3J—ASI RO CLK  D3.3V
RN2803 33 TP2832 b CLK3/LVDSCLKL_N 1o/Lvs18 N -EL A 22 5 = ST RESET JTAGHOST . RD_CLk [0 o
TP2833 b CLK2/LVDSCLK1_P 10/LvDs18_p & A U1s11 EEE— RESET o o2 B 10_VDD
TP2855 2P CLKL/LVDSCLKO_N 10/LVDS17 N B2 X ciass | cisss 3 g2e_ [ c1390 c1391
(20) BCM740X_CLK27_FPGA ) CLKO/LVDSCLKO_P I0/LVDS17_P [=A& A C1380 0.01uF | 0.01uF >oF O R aul g [} 0.01uF
TP2834 O—L4 |o/PLL1_OUT_P I0/LVDS16_N o s w5Tadezrapz
ASI_SPI_SDI M4 OUT G ASI_AUTOMAND .47UF TEXERzSSROEEED o
ASI_RESET 14| IO/PLLLOUT_N IOALVDS16_P [7pe ASI_LCKDb c1378 9838850k 5dnhko 2
ek L4 IOVREFBINT 10/LvDs15 N 28 S SHPTEEYP 0.01uF J88368ddhohhhe &
IO/VREFBINO I'gfl':\‘jggﬁ—z Cs ASI DVE_ASI c1379 C1386 DL8V PREEEER AN
NI ASI_LOCKED 0.47uF = EEEELRE q 9
D3.3V RN2804 47K o vpeta+ [es ASI_DATAERR R1321 o - oy
0 10/LVDS13_P/DPCLK10 :: ﬁ ﬁ 0.01UF
I0LVDS12 P = r A A R1323 o c13aa C1389
I0/LVDS12_N A A A 1ul 0.01uF
A IOMLVDSIL P [ ASIIOPROC_EN ASI SPI CS
I0/LVDS10_N =F ASI_JTAGHOST ASI_SPI_CLK
IO/LVDS10_P =5 ASI_RD_RST. ASI_SPI_SDI ASI_STAT3
IO/VREFB2NL [—~ ASI_FLS LCK ASI_SPI_SDO ASI_STAT2
IOVREFB2NO ASISTATL
BANK 1 BANK 2 AS|_DATAERR ASI_STATO
SW Setting
Selected input or function
S4 | S3| S2| s1
On| On| LVDSin
On| Off | DVB-ASIin
Off | On| IEEE-1394in
Off | Off | Tristate TS output
On Clk rise at Data-Out center
ff Clk fall at Data-Out center
0 5 Title: Transport Test FPGA
On Clk rise at Data-In center D . BOM9 00
Ik fall at Data-In center Rev:
off Clkfall at Data-In cente Modified:  Monday, February 04, 2008
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This default configuration of this circuit supports MPOD and SPOD.

D3.3V D3.3v
For Glueless MPOD-only interface, Install the 0 ohms below (in this box) which will:
1. Tri-states all outputs of the CPLD and 74LV125 (CPLD and
74LV125 can be removed optionally). c2012 | c2013 c2914 c2915 C2916 C2906 2909 c2018
; ; ; 10uF LuF 0.01uF ==0.01uF ==0.01uF ==0.01uF ==0.01uF ==0.01uF "Cable Card Interface for the BCM7400, BCM7401, BCM7403, and BCM7405"
2. Connects POD signals without any glue logic/buffer. 1ov 1ov ' ! ' '
Jd11d d d u2901
74XX_SDO dirves POD_SDI 048995599557 Loumuremunc
OB OINOI N OO
RELINAITBINLF SR
RN PO A vaor?
[ [ =3 o 24 o
EBI_Al 10_A131 8898888885885 0 10_H124 =52 o V2918
EBI_AD 10_A132 > >3 g g) g 8 g g) g 8 8 10_H123 1 PC D:
RN2911 (21) EBI_DATA[15:0] < £ A 0-AL3 . > lo-his: 2 Bl
0 (DNI) - & EBL_Al - - 120 PC_D.
2o o omx o woazh R 3 v ks oo P2 et
OB_CRX_A8 - EBIA 115 PC_D:
GLUELESS_MPOD_ONLY_N s EBLAI 10_A139 10_H115 M9/ —pC CEL N
4 3 TX_CLK_AQ EBLAl 10_A140 10_H114 = PC CE2 N
Y EBI 2D 10_A141 < 10_H113 [ FEWEG N Daav
A4 EBI_ADD 10_A142 S 10_H112 77 ™ hC WEL N
3 10_H111
EBI_ADDRLO 10_A143 2 | 105 PC_ALO |
D3.3V EBI_ADDR: 10 B4 S 10_G105 =)~ PC Al
EBI_ADDRL 10_85 2! 10_G104 /> PC_RD_N
EBL_ADDRL 10_B6 9 10_G103 = PC DS N
EBI_ADDRI14 10_87 o 10_G102 1= 7 OB DRX A9 R2930, R2931
R2907 EBI_ADDRL! 10_88 o 10_G101 =y OB _CRX A8 10K ) 10K
e 10_B9 o 10_G100
| - - - - }gfgg ® }87(5385 o7 PC EN N o V2909
Layout must keep the stubs short due to these | 10 B13 N 10 Go6 |6 SSENN
0-ohms and signal jamming to/from 74LVC125. @y esi_TAZN 10_B14 9 10-G95
gnal J g ] D33V (13,21) EBI_RW_N)) 10 B15 b 107 Goa |24 ESBEQNNN
- - - - - EBI_DATA! 10_8B16 ‘;’- 10_G93 o PC DVB AI3 POD_MCLKO A14
EBI_DATA 10_c21 I 10_F88 o7 PC DVB AL2 o V2920
EBI_DATAL0 10_c22 ~ 10_F87 mog o V2912
EBI DATA. 4 10_C23 - 10_F86 V2913
R2905 R2910 EBI_DATA. 5 | 10-C24 I ‘0583 84 PC_DVB A7 X_Q_A7
4.7K 27K (DNI) EBI_DATA. 5 | '0-C25 9 10_F8 PC DVB A6 X_EN_AG
EBI_DATAL4 g | |0-C26 10_F83 [mor" PC DVB A5 X_|_AS
EBI_DATA. o }g g;g }8 Egé 80 PC_DVB Ad X_CLK_AZ
(21) EBI_CS2_POD1A_N R2925 (o] 20 530 10 Fo |22 POD2CHIP_SDO_INPACK_N
(21) EBI_CSS_PODlB_Ng 4 R2926 ] 14 10_ca1 10_F78 Eg ®3A|T N i
(13,20,21) EBI_WEO_N 10_C32 o Fr7 FE—FWATN Do | need this? D3.3v
(13.21) EBIWEIN 10-633 1o Fe |28 POD_VPP1_ENO
(13,20,21) EBI_RD_N 10 D39 1071 - POD_VPPL ENL 1
120, RO 40 0 POD_VPP2_ENO
(13:20,21) EBI_DS_N V3907 10_D40 10_E70 oI —
o 41 | 3 . o >
V2011 o 3255 POD_OOB_DT 4o | 10-D41 10_E69 oo PC_DIL R2921 Q R2922
V2919 o 3255 POD_0OB_CK 43 | 10-D42 10_E68 o7 PC D2 2.7K 2.7K
V2907 10_D43 10_E67 e POD_VPP2_EN1
044157 pag 10_E66 VTS
X 4o 10 D48 10_E63 3255 POD_US CLK o V2914
10_D49 10_E62
%5040 pso 10_E61 [
*—51{ 0 ps1 10_E60 A2 BSC_M2_SCL (11,27)
% 52 - 7 59
V2903 10_D52 10_E59 V2908 > BSC_M2_SDA (11,27)
o " sl [sa o
10_D53 10_E58 D33V
— - — - — - —
(20) CLK27_CPLD 50T 54 b ekt Tpo [HA |
056 bcike/ oI -
V2905 o (4,5,17,18,20,21,24,25,27,28,30) BCM740X_RST_OUT_N gg CLK3/1 ™S ;‘5‘ 49 Cutpins Keep lhg]ammmg
’ e TCK ’ o] <— Cutpin signals like this one really short ‘
V2906 u_% LED_Test 13019 GO0 e - 7 | ‘
DOXNONMDDNOD 8 — — —
~0338REN2 888835
ﬁm\’\\ﬁO‘O‘D‘O‘O‘D‘H H‘H‘v—{ v—{‘H‘ R2904
[a)ajaYayaYaYaYaYaYalajalajaYaya)
£55555555555555% 1K 12902
60660600000006600 S-M-.100-1X8 D33V
R2924 — adodr~d ] goo
_—-— - — - — - — - 7 10K RERRRREEREEREE!
" Keep RMXP and PPKT stubs short j—cma
eep an Sstubs short GLUELESS MPOD_ONLY N 0.01uF
—_ - - - - - - :;
D3.3V
L SS EN N
R2934 U2902A
10K o | 74Lvcisa
so14
“— POD_MCLKO Al4 E —
Add 33 ohm termination on GP_PKT_ERROR3 at Bcm7405. ) J2901 0 bC DO
(10,19) GP_PKT_ERROR3 MCLKI(A15) DO =
(14) POD_RMXP_OUT_VALID 19 | \ivaL(aie) b1 AL zg Egi&mz D3.3V Tgﬁgue D3.3V <
(14) POD_RMXP_OUT_SYNC 481 \ISTRT(AL7) D2 e
(14) POD_RMXP_OUT DATAO A7 \DI0(A18) D3 e
(14) POD_RMXP_OUT_DATAL 481 \ipi1(A19) D4 B¢ % ﬁ
(14) POD_RMXP_OUT_DATA2 ‘S‘g MDI2(A20) D5 ‘5‘ 5C D b <
(14) POD_RMXP_OUT_DATA3 MDI3(A21) D6 ¢ D
(14) POD_RMXP_OUT_DATA4 53 1 VDIa(A22) p7 [-8
(14) POD_RMXP_OUT_DATAS5 541 \iDIs(A23) . ' . '
(14) POD_RMXP_OUT_DATA6 551 MDI6(A24) Ao F2 CHIP2POD_SDI_A0 (14) < e <
(14) POD_RMXP_OUT_DATA7 561 MDI7(A25) A1 28 CHIP2POD_SCLK_A1 (14)
R2908 33 18 | e koqatsy 2% " SRS CHIP2POD_SCTL_A2 (14)
(14) POD_PPKT_IN_VALID 2 MOVAL(BVD2) CTX(A4) lsm ) i \C;E ad
[24 ROOT8 G T
(14 POD PRI DATAD S ooobe . ETxiag |22 e
(14) POD_PPKT_IN_DATAL 65 MDOl(D9) TX(M) R2020 [¢] X _Q AT
(14) POD_PPKT_IN_DATA2 66 MDDZ(DI)O SRX(AE) 1 B_CRX_A8
_PPKT_IN_| (D10) (A8) [T OB _DRX_A9
(14) POD_PPKT_IN_DATA3 1 MDO3(D1Y) DRX(A9) BCALO
(14) POD_PPKT_IN_DATA4 207 MDO4(D12) A10 - BCAIL
(14) POD_PPKT_IN_DATAS 0 MDO5(D13) All
(14) POD_PPKT_IN_DATA6 MDO6(D14) AL2 JJTQM = < MS_MICLK_A12 (14)
(14) POD_PPKT_IN_DATA7 411 MDO7(D15) A13 (HA—RBLIA AN > MS_MOCLK_A13 (14)
614 REG IRQ3 POD_N
Zg g; m - Réf 3V co1 pie ; POD_CDI_N (24)
PC_RD N 9 %2 % 3:51 R2916 33 DVB_MCLKO V52 N POD_CD2 N (30)
FC WEQN 159 we vsy |4 >> POD_VSLN (24
PC DS N 21| Be5irFU) ot Bae PC_WAIT_N _VSLN (24)
PC WEL N 450 IOWR(RFU)  Toisie(wP) P >> POD_IOISI6_N (24) R33v
60, 18
(14) POD2CHIP_SDO_INPACK_N <& 250] INPACK vep-1 [
IREQ(READY) VPP-2 1
68 s U29028
«1R93 POD N Ros1s o oo RESET K PODRST 20 7aLvC1zsA
(24) IRQ3_POD_N 100K 5 oo 0 So1a
PCMCIA-SOCKET-3V (24) DVB_MCLKO_VS2 N <& DV MCLKO V52 1 = &
\V j -
D5.0V D3.3V
RD2901 C2919 C2920 D3.3V
0 R2927|  0.1uF U2004 0.1uF D33V
2.2K L7C1471 b s hs ha ho p R2029 10K
(30) IRQ10_3510_N -— - — - j— - so16
| . Ic B3V B3V A3V A3V B5V A5V
Insert jumper plug to force Vce On 12806 S08 ENo Nt ouT 20020
. | S-M-.100-1X2 D3.3V 1 VvCce POD VPP1_MPOD _LOGIC 1 POD_VPP1 _ENO P 74LVC125A
for MIl daughter board testing o VouT [ AvOUT AENO POD VPPLENL OD_VPP1_ENO (10) — so14
L{ vina VOUT AVOUT AEN1 POD_VPP1_EN1 (10) 0 0 Hi-Z R2028 10K
VIN3
- — - — - — - LCZQM * &1 vouTt BENO ggg xggg Emg POD_VPP2_ENO (10) 0 1 3V
VINS 1uFE BVOUT BEN1 POD_VPP2_EN1 (10) 1 0 5
. POD_YCC_ON 4 16V
(11) GP_POD_VCC_ON ) EN GND +| coo2a | co023 GND GND _ _ _ _ i 1 Hi-Z D3.3V
R2909 1K (DNI) 1uF 1uF " L ‘ ‘ D33V
€2022 } O.1uF 16v 16v For MPOD only interface, LTC1471 R2933 10K
(23) UART_0_TXD @ | can be changed to LTC1470.
i i U2902C
Jumper wires. See P9 Rework Instructions. - - — - — - — - 74LVC125A
(24) POD_VCC_ON \/ Ro932 10K so4

This design supports SCARD, MCARD, and DVB-CI. To understand details of how to
interface the Bcm7405 to each of these standards, please see the App Note "740X-AN400-Dx"

>> GP_PKT_ERROR2 (10,19)

A

W«

e

Title: Glueless-MPOD, S-POD CPLD

Document: BCM97405MBv00 Schematic
ev:
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Teletext signals are on GPI057/58|

J3011
S-1.100-2X5
GP_VI 656 D GPIO_0S5/Ext TP _In_23 1 2 GPIO_059/Ext, Core_Sel 2
GP_VI_656 GPIO_056/Ext_TP_Out_24 S o« GPIO_060/Ext_TP_In_25
GP_VI 656 GPIO 057/Ex_TP Core Sel0_5 o of 6 GPIO_06L/Ext_TP_In_26
GP_VI 656 D GPIO_0S8/Ex_TP Core Sel 17 o of & GPIO_062/Ext_TP_Out_27
S o0 GPIO_024/Ext TP In 24
L e
R3011 , . ~_ O (DNI)
(31) AGS_TP_IN24 ) RNGOLT o (BN
(31) AGS_TP_IN23 ANAA-L
(31) AGS_TP_OUT24 L 2
(31) AGS_TP_IN25 8 4
(31) AGS_TP_IN26 B NAA
(31) AGS_TP_OUT27 R3012 3 A A0 (ONI)
RN3012 0
(19) PKT_ERROR4 2 A4
(19) PKT_ERROR5 5 3
(19) PKT_VALIDO
8 1
(19) PKT_VALID1 RN301! 0
(19) PKT_VALID2 EEAAA ;
(19) PKT_VALID3 L U100-3
(19) PKT_VALID4
(19) PKT_VALIDS 5 4 BCM7405 BCM7405A1
i A
BCM7405 Digital Video Input igital Vi
RN3014 0 (DNI) g P Digital Video Output RN3021 33 Strap Bits
RN3007 0 $DN') ; AAA 12 GP_VI_656_D0 (10) VO_656_0/LED_LD_0/ EXT_GFX_0 m: ; AAA 12 VO_656_D0  (13)
(11,19) GP_PKT_CLKS & 1 i GP_VI_656_D1 (10) VO 656 1/LED LD 1/EXT GFX_01f-AN34 i VO_656 D1 (13)
(11,19) GP_PKT_DATAS ‘ L 1 2 1 GP_VI_656_D2 (10) VO 656 2/LED LD 2/ EXT_GFX_02f-AM33 2 1 VO_656 D2 (13)
(11,19) GP_PKT_SYNC5 4 1 GP_VI_656_D3 (10) VO 656 3/LED_LD_3/EXT_GFX_03f-AM 4 1 VO_656 D3 (13)
A A 12 GP_VI_656_D4 (10) VO 656 4/LED_LD 4/ EXT_GFX_o4f-AL3 A 12 VO_656 D4  (13)
/ 5 m = GP_VI_656 D5 (10) VO 656 5/LED_LD 5/ EXT_GFX_osj-AL33 5 m VO_656 D5  (13)
_ —F— — L = GP_VI_656 D6 (10) VO 656 6/LED_LD 6/ EXT_GFX_ocj-AL32 L VO_656 D6  (13)
/ oA ‘ GP_VI_656_D7 (10) VO_656_7 / LED_LD_7 / EXT_GFX_07 oA VO_656 D7 (13)
/
, Re013 0 D> GP_VI_656_CLK (10) VO_656_CLK / LED_LS_4/ EXT_GFx_0gj-AK33 Re021 == D> VO_656_CLK (13)
/ I
// Place all the above resistors and ! L
, rpacks next to BCM740X !
/ to minimize stub. :
/
, I
/ I
/ I
/ I
/ I
/ |
// I
‘ -
! B
! [
o I
PSS D33V D25V D5.0V
[ B
I . )
‘ | Jumper wire. See P9 Rework Instructions.
: ‘ CCIR-656
| | / VDEC-VEC-AAC-I2S €3001 RN3004 33 (DNI)
| ——C3002 ——C3003 10uF A
[ (10) IRQ10_3510_N 47F | 47uF Daughter Card 6.3V D33V IS o eka svies
! ‘ Connector 6 GP_PKT_DATA5
! 4 5 GP_PKT_CLK5
| ! J3001 -V
I ! MICTQR-RCPT-38 VERT.25-HIGH| R3004 RN3005 33
| A
! ‘ (11,27,28) BSC_M3_SCL Eiggé 23 24 scL  +svDC f—= 27 ; gi 5: 2?2 g%
! ‘ (11,27,28) BSC_M3_SDA < 4] spa GND 2 Z GP_VI 656 D6
I
‘ | 29) POD_COZN > R3014 , A ~_0O(DNI) VI_656_CLK R3003 33 I P— VO _656_CLK PEAAART
I ! O TP3001 7
I I RN3001 0 (DNI) 10| P10 Didsefy
| ! GP_PKT CLK5 A A 12S CLK IN 1o | D140 Dlde =7 12S CLK OUT
| [ GP_PKT _DATA5 7 2 12S DATA IN 14| P10 Dide = 12S DATA OUT
| GP_PKT_SYNC5 6 12S LR IN 16 gﬁg ggg 15 12S_LR_OUT
EXT 125 256FS CLK 18 1 AUD_FS CLK
! R Vi 656 57 20| Dl Dive I V0 656D < AUD_FS_CLK (10)
! RN3002 0 (DNI) VI_656_D 22 DBO Dse 21 VO _656 D
! GP_VI_656_D1 AAAL VI_656_D 24 D7° D7e 2 VO _656 D
[ GP_VI_656_D7 7 2 VI_656_D4 26 DS" Dse [ o5 VO _656 D
GP_VI_656_D6 6 VI_656_D 28 DSO Dse > VO_656 D
5| L4 VI_656_D 30 DAO DAE 29 VO _656_D2
tVve VI 656 D1 22 D3° D3e 1 VO _656 D1
VI_656_DO 24 ° e VO _656_D0
bio ol 1RQz TEST N 3> IRQ2_TEST_N_(24)
. . BCM740X_RST_OUT_N (4,5,17,18,20,21,24,25,27,28,29
J3001 pin36 and 38 are connected to active boo boe K CRST_OUT_N ¢ )
signals on CCIR-656 VDEC-VEC-AAC-I2S 83383

daughter card, so they cannot be used for

other signals.

Signals come from CCIR-656
VDEC-VEC-AAC-I2S daughter card

Signals go into CCIR-656
VDEC-VEC-AAC-I2S daughter card
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24)
24)
24)
24)
10)
14)
14)
14)
10)
14)
14)
14)
10)
14)
14)
14)

AGS_TP_OUT15
AGS_TP_OUT14
AGS_TP_OUT13
AGS_TP_OUT12
AGS_TP_OUT11
AGS_TP_OUT10
AGS_TP_OUT09
AGS_TP_OUT08
AGS_TP_OUTO7
AGS_TP_OUT06
AGS_TP_OUTO5
AGS_TP_OUTO4
AGS_TP_OUT03
AGS_TP_OUT02
AGS_TP_OUTOL
AGS_TP_OUT00

AGS_TP_IN15
AGS_TP_IN14
AGS_TP_IN13
AGS_TP_IN12
AGS_TP_IN11
AGS_TP_IN10
AGS_TP_INO9
AGS_TP_INO8
AGS_TP_INO7
AGS_TP_INO6
AGS_TP_INOS
AGS_TP_INO4
AGS_TP_INO3
AGS_TP_INO2
AGS_TP_INOL
AGS_TP_INOO

J3101

MICTOR-RC] - 236-HIGH
»—1svpc scL f—x
GND  SDA JA—x
Clke CLKo JF8—x
I pise  Diso A
—HDpide  Dldo
L pize D130 H2
13 p12e  Di2o |4
{oie  piloft
Di10e D100
194 poe Do 22
5 D8e D8o oa
D7e D70
251 pee D6o |28
59 D5e DS5o 0
a1 D4e D4o
B D3e D3o "
D2e D2o
5] o1e D1o |38
DOe DOo
oo
ERERE
FEE
94999
13102
MICTOR-RCEL.38 - 236-HIGH
»—1svpc scL f—x
GND  SDA JA—x
Clke CLKo JF8—x
I pise  Diso A
—HDpide Dldo
L pize D130 H2
13 p12e  Dpi2o |4
{oie piloft
Di10e D100
194 poe Do |22
5 D8e D8o oa
D7e D70
251 pee D6o |28
59 D5e D5o 0
a1 D4e D4o
B D3e D3o "
D2e D2o
5] o1e D1o |36
DOe DOo
oo
ERERE
FEE
94999

AGS_TP_OUT31
AGS_TP_OUT30
AGS_TP_OUT29
AGS_TP_OUT28
AGS_TP_OUT27
AGS_TP_OUT26
AGS_TP_OUT25
AGS_TP_OUT24
AGS_TP_OUT23
AGS_TP_OUT22
AGS_TP_OUT21
AGS_TP_OUT20
AGS_TP_OUT19
AGS_TP_OUT18
AGS_TP_OUT17
AGS_TP_OUT16

AGS_TP_IN31
AGS_TP_IN30
AGS_TP_IN29
AGS_TP_IN28
AGS_TP_IN27
AGS_TP_IN26
AGS_TP_IN25
AGS_TP_IN24
AGS_TP_IN23
AGS_TP_IN22
AGS_TP_IN21
AGS_TP_IN20
AGS_TP_IN19
AGS_TP_IN18
AGS_TP_IN17
AGS_TP_IN16

(19)
(19)
(19)
(19)
(14)
(30)
(30)
(30)
(30)
(10)
(19)
(14)
(19)
(24)
(24)
(24)
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BCM7405A0 Worst Case Power Measurements szm
(Preliminary - sample of one) RED
r— S———— e - RoHS-compliant ATX Power Supply 5.0v 1202 Ds.0v
oltage Rall upply (V) urrent (A) ower (W) BRCM P/N: 533942-00 T 3.28A 253A o050V
D1.2V_BCM740X 12 1.60 1.920 Vendor: Channel Well Technology e4Ai§:|gHM P20 '
AL2V_BCM740X 12 0.42 0.504 Vendor P/N: PSG300C-D0-GA02-1601-0000FF caos | catz | ca13 2L cz00 | The trace width from J201 ATX connector to L202 and RED
ul ul ul ul H i i
power plane should be > 200 mils. Add multiple vias on
D1.8V_BCM740X 18 0.88 1584 P.S. Output e e oo /|\:;-3V 1he trace (o the power plane. FB203 750 mA oo
D2.5V_BCM740X 25 0.19 0.475 %7 27\131\&%_‘ ’
. 1z
A2.5V_BCM740X 25 0.14 0.350 +12V Max 18A, Min 0.3A. 4A.8MOHM +] car | cass
D3.3V_BCM740X 33 0.02 0.066 ¥V o Max 354, Min 1A. o o
- i i i +5VSB Max 2A, Min 0A.
A3.3V_BCM740X 33 0.25 0.825 +3.3V  Max 28A, Min 0.3A. - .
- i D1.2V_BCM7405
Total Power 5.724 5V Max 0.5A, Min 0A. J204 TP238 szss
12V Max 1A, Min OA. Amperage notes need to be updated. ﬁom RED RED
(f FB208 1.60 A
(V) £>D1.2V_BCM740X
73204_1_2 42@100MHz 1
SHORTING-JUMPER 6A,0.6mOHM +| comr c228
1000uF = —1000pF
5 MHz operating frequency 6.3V T
4
ATX Power Supply Connector U202 MALE-4-PIN-LOCK (DNI)
5VSTBY -5.0vV -12.0V  12.0V 3.3V J201 5.0V ER5336QI ;;
ATX-POWER qfn50p400x400_26_hs250n 1205 TP240 P255 [ BoM7405
v 5v1 TP280 O—1& AN EAoUT F2A——(O TP281 Vout =0.75 (1240 /2000) +0.75 = 1.215v Mo A00-1X2  RED RED e
3v2 5v2 PG
111 3v3 5v3 223 POK F2———( TP282 Lov (f ’;ﬁ‘,’\ 420 mA
5v4 D201 0.0150F Vour ’ £>A1.2V_BCM740X
: 2.32A <V
12v GREEN VDRAIN T 73205 1 2 27@100MHz 2
12v Power ON BTMP VDRAIN
18] 2y M LED Vi VoRAIN SHORTING-JUMPER 4A,8MOHM +| cosa c244
POWER OK 21 ENABLE  VDRAIN 43,0”’: 0.01uF
TP208 8 POWER ON N 14 ] PW-OK GND1 = 7 1 4
TP210 PS-ON GND2 + PVIN Xov APIN.
7 R202 C224 c225 C226 16 MALE-4-PIN-LOCK (DNI)
9 GND3 7 300 30uF —22uF = —1000pF o | PVIN XFB c242 c243 c245 c247 A
svsB Noehs Probably could delete /’|qe.3v Te.sv PVIN VODE R206 0 R208 Tm22uF /22UF T22uF —0.0luF 2215 1257 [ 012V POD
16 - ' 12 124K p 1.24K 6.3V 6.3V 6.3V S-M-100-1X2 RED V!
g“gg 1 Enpirion datasheet J_ AVIN panD L c239 1.2V_FPGA_PLL
Ra1z - p Raol %7 does not call for it. ss PGND [ FB217 300 mA
1K 1K c227 ca0a PonD 0.1uF uﬂ D12V POD
0.1uF 4 a
(21) POWEROK & Y 0.0150F == PGND 7o 73215 12 27@100MHz
1 PCND 7 SHORTING-JUMPER 4A,8mOHM +] core Cc246
€280 AGND e BT R207 @ R209 3uF 1000pF
Filter for NMI noise 0.01uF Connection between Pins 9 and 12 added by rework. ES ES ov
rejection from ATX See rework instructions for P7.
power supply.
TP254
RED
-5.0v
I Place these TPs & caps near J201 ATX connector. FB219 260 mA
= £ A-5.0V
27@100MHz
120V IlZ-OVI 5.0V I 5.0V I 33v I 3.3v I 5.0V 5vSTBY 4A,8mOHM c229 €230
100uF ——0.01uF
TP211 TP203 TP202 TP212 TP213 6.3V
RED RED RED RED RED
+| co20 +| cooe +| coos c221 C222 +| coor A
70uF 70uF 30uF +| 330uF +| 22uF 30uF
16V 6.3V .3V 6.3V 16V 6.3V
TP214 TP206 TP205 TP215 TP216
BLACK BLACK BLACK BLACK BLACK
BLACK TP217 BLACK TP200 1213
BLACK TP218 BLACK TP229
BLACK TP219 BLACK TP230 I Short all GNDs together after layout I b33y tﬁﬁnwx ADY Lov M_100-1X2
BLACK TP220 BLACK TP231 - SOT223 FB218
BLACK TP221 BLACK TP232 T 587 mA
BLACK TP222 BLACK TP233 %7 %7 %7 <I7A %7 /# N our 2 9 ¢ £>D15V
BLACK TP223 BLACK TP234 T AUDL H/S OUT
BLACK TP224 BLACK TP235 RF 29213 1 2 27@100MH;
BLAGK TP225 BLAGK TP23e +| coss C250 D3 |EEE1394: 87 mA SHORTING-JUMPER 4A,8MOHM +| coss c251
BLACK TP226 BLACK TP237 éo,&": 0.1uF ?22117 2:7249 20uF 1000pF
. uF 6.3V
A A 1% 6.3V
Vref = 1.25V
MH201 MH202 U203 need to have 0.25 ;}g
4-40X3/4in-SCREW 4-40X3/4in-SCREW square heatsink pad on | ¢ 1.
top and bottom layers.
MH2 MH3
b ! b 4-40X3/4in-SCREW 4-40X3/4in-SCREW 4-40X3/4in-SCREW
/77 /77 /77 /77
MH203 MH204
4-40X3/4in-SCREW 4-40X3/4in-SCREW
/77 /77 /77 /77 ] )
Power-up sequence is NOT required for Broadcom
65nm chip such as BCM7405. If there are other
i non-65nm technology based Broadcom chips used
Heatsink Fan Connector on the same board, then the board designer should
120V Dsov. Ja16 o N-LOCK follow the power-up sequence recommended by
those other chips.
Board designer should check carefully and make
sure if they need power-up sequence or not when
designing the power supply. Inappropriate power
sequences may result in chip lock-up, and/or bus
contention if other output (to this chip) devices are
also driving the signals during power up or down. Title: Power Supply Regultion
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TP207

RED
3.3v D3.3V
L201 ] oA 12A
on £>D3.3V
15.3A J202 TP209 [~ a3y BOM7405
+1 ca10 C214 C215 +1 conn The trace width from J201 ATX connector to L201 and M_100-1X2 RED i J281-J287 Power Test Connectors:
2200F =20 . 2200F 1 power plane should be > 200 mils. Add multiple vias on FB204 ~—
) the trace to the power plane. ™ 20 mA. These are used by internal test for providing and sensing power.
LV £>D3.3V_BCM740X Pin 1 is where external power is provided.
gﬁ%ﬁﬁé JUMPER iz\%’l%m:z o8 o9 3 Pin 2 is the voltage sense line. (Vsense)
- 8mi ;
T00UF 1000pF Pins 3, 4 are GND.
6.3V . X
4 PCB routing (applies to all of these power test connectors):
MALE-4-PIN-LOCK (DNI) Connect Pin 1 to its power plane with thick trace.
1203 TP227 — 270mA Route Pin 2 (Vsense) wire as a narrow trace from the power plane
-M-.100-1X2 Rep | A33V_BCM7405 under the BCM7405 chip back to the 4-pin power test connector, so
that the voltage reading at the connector will be the same as what the
FB207 250 mA chip receives. Do not connect this narrow trace directly to Pin 1 or to
T ’ £>A3.3V_BCM740X the voltage plane near the power test connector.
2J203_1_2 27@100MHz 4 Attach Pins 3, 4 directly to the GND plane.
SHORTING-JUMPER 4A,8mOHM +] cos C232
43/0“’: 0.01uF Do NOT hook up external power to these connectors unless using the
" Broadcom DC Power sequencer platform. Use TPxxx instead.
MALE-4-PIN-LOCK (DNI)
KI7A
J210 TP248
RED
MAXBSS6ETE 2.5V
afn16 _5pimSpl p8mm ep 3pim3pl T 1.23A FB215 900 mA
IN 1 ouT 7 HL 0 n D25V TPxxx External Power Input:
IN 2 OUT 8 LV Place these test points on the thick traces so that they can
IN_3 ouT 9 -2 e 27G100Mttz be used as external power inputs
C264 C265 N2 oUT 10 M2 R215 C266 C267 SHORTING-JUMPER 4A,8mOHM +] cos9 C201 P puts.
22uF 10uF NS ouT 11 1 412K 10uF 10uF 3uF 1000pF
6.3V 6.3V N = 1% 6.3V 6.3V 10v
EN FB [
o - 3207 TP244
POK G 2 Vref=05vV L oo 2 100-1%2 oot | D25v_BCMT7405
z (4] I 1K
q d 1% FB211 (f 190 mA ~—
00 * D2.5V_BCM740X
U204 need to have 0.5" — - - D25V
I 1 z
square heatsink pad on SHORTING-JUMPER 6A06mOHM  +| c262 | c202
top and bottom layers. N 20uF 1000pF
av
4
MALE-4-PIN-LOCK (DNI)
—  330mA
J208 TP245
2 100-1%2 oo | A25v_BCMT7405
FB212 140 mA
o .
£>A2.5V_BCM740X
Z3208_1_2 27@100MHz
SHORTING-JUMPER 4A,8mOHM +] core C203
3uF 0.01uF
10v
6/&
TP243
The trace width from U206 to U201 should be > 200 WHITE
mils. Add multiple vias on the trace to the VTT power plane
O R213
The power plane should be a solid island plane on the top
and/or bottom layers so that termination resistors and VTT DDR_VREFO
decoupling caps do not require vias on one side. 0
See LP2996 datasheet for layout notes. gii?:
TP251
WHITE
J212 TP246 U201
b LT1580CT ADJ -M-100-1X2 RED LP2996 R203
sov T0220-5.LAY-DOWN 18V D1.8V_VTT 33v PSOP8 DDR_VREF_OUT DDR VREFL
VPWR ] 304 P21 880 mA o -
VCTRL vourt 2 I 5 vbDQ VREF -4 co78
+] cor0 c272 c274 Z0206_1 Z212_1_2 27@100MHz 7 ’ DDR_VTT_OUT 0.1uF
1uF ADJ SENSE +| conn c273 COMPACT-HEAT-SINK SHORTING-JUMPER 4A,8MOHM +| coss c235 c236 c237 Pvin VSense
20uF 0.01uF 100uF 10uF 1uF 470pF | 2d =5
H/S-vouT v 70206 2 6.3V 6.3V 10v sb vTT
SILICON-PAD 6 ) 1
vref=125v  [* A g e TP228
i ZU206_3 (Shoulder) 1 T R204 RED
R210 200 NYLON-WASHER TP241 C240 390K (DNI)
1% RED 0.1uF 1 R205
ZU206_4
R211 4-40X3/8in-SCREW FB213 DDR_VTT
95.3 0 0
9% 75065 £>D1.8V_BCM740X A4 +| coza
4-80-HEX-NUT Z3209_1_2 42@100MHz 20uF
) SHORTING-JUMPER 6A,0.6mMOHM +] coe3 C252 av (DDR_VTT / Rterm) x # of resistors
< 220uF —=1000pF Total current on D1.8V_BCM7405 = 880 mA = (0.9V /51 Ohm) X 50
=1(Bcm7405) +4 x I(DDR2 chip) 088 A
lator for | <|7 =X+(4xY)
D33V Separate regulator for layout reasons. Xand Y are unknown at this time.
J214
U207 -M-100-1X2
LT1963EQ ADJ 1.8V_AUX
TO263 T 106 A
21N out 4 £>D18V
51 Aby 73214 12
+] cor7 C253 R219 SHORTING-JUMPER
100uF 0.1uF 14 5750 © C268
6.3V SHDN =z 470F
0 © 6.3V
Vref=1.21V
-
U207 need to have 0.5"
square heatsink pad on
top and bottom layers.
Title: Power Supply Regulation
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A3.3V_|

Place all of the power supply

U100-11
BCM7405A1

: VDAC_AVDD33
BCM740X A2.5V_BCM740X  AL.2V_BCM740X filter networks near BCM740X. T
R101 0 UHF_AVDDS33 €31 UHF_AvDD33
Use internal voltage regulator by default N UHF
R102 0 (DNI g€ reg y UHF_AVDD25 D31 yHF_AVDD25
R103 0 UHF_AVDD12 831 | e avopr2
FB117 600@100MHz VDAC_AVDD33
0 200mA,500mOHM
R105 0 VDAC_AVDD25
R106 0 VDAC_DVDD12 <26 §\/paco_avoDas .
Video
D26 ¥ \pAc1_AVDD33
| cio1 c102 c10a c104 c113 cus | cios C106 D23
——100F == —4.7uF T —0.1uF —1000pF— VDAC_AVDD25_0
DNI Y v DNI DNI 23 )\ pac avop2s 1
€24 1 yDAC_AVDD12
R113 0 HDMI_AVDD33 018§ 10 avo3s o
R109 0 HDMI_AVDD25 D19 810 avo2s
R108 0 HDMI_AVDD12 c18 8 iou avopiz
) FB111 600@100MHz HDMI_PLL_VDD12 cle
D 200mA,500mOHM HOMI_PLL_VDD12
R111 0 REM_AVDD2P5
R112 0 RFM_AVDD1P2
R115 0 (DNI Use internal voltage regulator by default REM PLLCAP C274 RFM_AVDD2P5_0 REM
H . . Cc28
R110 0 (Typical: 8mA, Max: 11mA) AUDO VDDO25 RFM_AVDD2P5_1
. : D
R128 0 (Typical: 8mA, Max: 11mA) AUDL VDDO25 RFM_AVDD1P2
100F B29 § RFM_PLLCAP
C160 c109 c115 c138 c110 c111 c112 cia | c1o c128 c100 C140 c141 c107
- = - T4TUF S0AUF == - - —0.1uF =—0.01uF L0 0.1uF 0.01uF
DNI DN DNI DNI 6.3V v
D21
AUDO_VDDO25_0
- - AUDIO
AUBL D22 pubo_vobpo2s_1
I C114 not needed. RFM_PLLCAP now a test port as of 7405B0. I
R117 0 DDRO_BVDD12 0 T PR oOR
R119 0 DDRO_BVDD12 1 1 -
) FB112 600@100MHz USB_PLLVDD12 c12
0:0 200mA,500mOHM USB_PLLVDD12 USB
R121 0 USB_AVDD33 13§ o5 avopss o
[—m— USB_AVDD33_1
R122 0 USB_AVDD25 c11 8 ss_avoozs o
R123 0 USB_AVDD12 10§ o5 avopiz o0
FB115 600@100MHz EPHY_AVDD12 D11
EO 200mA,500mOHM USB_AVDD12_1
FB113 600@100MHz EPHY_BIAS VDD25
0 200mA,500mOHM
R104 0 (N EPHY_PLLVDD12
C15
C116 c118 C136 c119 c120 c121 c122 c123 c125 c137 c124 c127 EPHY_AVDDIZ 0 eqiepNET
0.1uF =—0.1uF —4.7uF S=0.1uF =— - - T—47uF =0AuF “—47uF —0.1uF OluF(DNI) 15 | cpiy AvoDIZ 1
DNI DNI DNI 4.7uF (DNI) e -
D16 1 EpHY_BIAS_VDD25
D14 ¥ EpHy_PLLVDD12 (NOT USED)
SATA_AVDD12_0
) FB119 120@100MHz SATA_AVDDI12 130 | < pra AvoDL2 1 SATA
0 200mA, 200mOHM - -
| FB121 120@100MHz SATA PLLVDD12 131
0:0 200mA,200mOHM SATA_PLLVDD12
R125 0 CLK54_XVDD25
R126 0 XTAL_VDD12
D32
FB108 0:0 600@100MHz PLL_AVDDI12 CLK54_XVDD25_0 3rd OT
200mA,500mOHM D33 ¥ ¢ ks4_xvDD25_1
D34
c145 c139 C126 c142 c129 C130 c133 c131 XTAL_VDD12
—4.7uF T—0.1uF T—4.7uF T—0.1uF —0.1uF —0.1uF 4.7uF =—0.1uF
_|_ T T T T T T E32 § p11_AvDD12 0 SYSPLL
G314 p| | AVDD12 1
:/- A
VCXO0

R L B

UHF_AVSS_0
UHF_AVSS_1
UHF_AVSS_2
UHF_AVSS_3
UHF_AVSS_4

UHF_LNA_GND

UHF_PLL_GND

VDAC_AVSS_0
VDAC_AVSS_1

VDAC_AVSS_2

HDMI_AVSS_0

RFM_AVSS_0
RFM_AVSS_1

RFM_AVSS_2

AUDO_VSSO_0
AUDO_VSSO_1

AUDO_VSSO_2

DDR_BVSS0O

DDR_BVSS1

USB_AVSS_0
USB_AVSS_1

USB_AVSS_2

EPHY_AVSS_0

EPHY_PLLVSS

SATA_AVSS_0

CLK54_XVSS_0
CLK54_XVSS_1

CLK54_XVSS_2

PLL_AVSS_0

cohmmpnRE
Boprprpe

N

E12

E11

E10

E15

E16

NA

FB120
600@100MHz

FB118
600@100MHz

A
SRR

Title: BCM7400 Analog Supply Filtering
Document: BCM97405MBv00 Schematic
Rev:

Modified:  Thursday, June 19, 2008

Sheet: 34 of 37 Size:

Broadcom Corporation : Proprietary and Confidential




U100-21
BCM7405A1

DVSS

DVSS

DVSS

DVSS

DVSS
DVSS

DVSS
DVSS
DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

DVSS

CLK54_XVSS

CLK54_XVSS

CLK54_XVSS

CLK54_XVSS

ol 4
YR NY N

UHF_AVSS

:

UHF_AVSS
UHF_AVSS

UHF_AVSS

UHF_AVSS
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Place all of the decoupling
capacitors near BCM740X

Make corner holes of socket footprint .125" to
accommodate heat sink push pins.
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BCM97405MBV00 PCB Stack-up and Impedance Model

PCB Material: FR-4 170 Tg with Er (Dielectric Constant) = 4.3
Overall Thickness = 0.078 +/- 10% mils

Dielectric Thickness (mil) Layer Definition Copper (0z) Target Impedance Line / Space (mil) Calculated Impedance Where used
50 Ohms +/- 10% differential references to layer 2 7112 50.2 Ohms DIFF_UHF_IN_P, DIFF_UHF_IN_N
60 Ohms +/- 10% single-ended 5 59.7 Ohms DDR_ADDR, DDR_BA, DDR_DQ, DDR_DQM, DDR_RASb, DDR_CASb, DDR_WEb, DDR_CKE, DDR_ODT
75 Ohms +/- 10% co-planar 55/12 75.6 Ohms CH3_4_RF_OUT, VDAC_COMP, VDAC_CHROMA, VDAC_LUMA, VDAC_RED, VDAC_GREEN, VDAC_BLUE
90 Ohms +/- 10% differential 55/5.5 90.5 Ohms DIFF_USBD_P/N
100 Ohms +/- 10% differential 5/7 100.1 Ohms DDR_DQS/DQSb, DDR_CK/CKb, DIFF_HDMI_P/N, DIFF_HDMI_CLKP/N, DIFF_ENET_TX_P/N, DIFF_ENET_RX_P/N,
DIFF_SATA_TX_P/N, DIFF_AUD_RIGHT_P/N, DIFF_AUDO_LEFT_P/N
1 Top Signal 1.50z 110 Ohms +/- 10% differential 5/11.5 110 Ohms DIFF_JEDI_TPAOP/N, DIFF_JEDI_TPBOP/N
5.2 150 Ohms +/- 10% differential references to layer 3~ 5/20 149.8 Ohms DIFF_RA_I1_P_C/DIFF_RA_I11_N_C, DIFF_RA_Q1_P_C/DIFF_RA_Q1_N_C, RFM_DAC_P/N

2 GND Plane 1.0 0z

3 60 Signal 1.00z 60 Ohms +/- 10% 5 60.5 Ohms DDR_ADDR, DDR_BA, DDR_DQ, DDR_DQM, DDR_RASb, DDR_CASb, DDR_WEb, DDR_CKE, DDR_ODT

4 260 Signal 1.00z 60 Ohms +/- 10% 5 60.5 Ohms

5 60 Power Plane 1.0 0z

52 i 50 Ohms +/- 10% differential references to layer 2 7112 50.2 Ohms

6 Bottom Signal 150z .
60 Ohms +/- 10% single-ended 5 59.7 Ohms
75 Ohms +/- 10% co-planar 55/12 75.6 Ohms
90 Ohms +/- 10% differential 55/5.5 90.5 Ohms
100 Ohms +/- 10% differential 5/7 100.1 Ohms
110 Ohms +/- 10% differential 5/11.5 110 Ohms
150 Ohms +/- 10% differential references to layer 3 5/20 149.8 Ohms
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U204 is Backup Regulator for this.
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