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BCM7601 DDR2 2x16 --> Design notes and Layout Guidelines:
1- Length of all Data signals into a Byte Lane should be matched together (<300 mils).
2- Length of all Data signals between Byte Lane should be matched together (<550 mils).
3 DDR2 clock and DQS P/N traces must be routed as 100 Ohms Diﬁeremial pairs. Traces width and gap according to PCB stackup.
hen devs Iuping e PCBf Jdplan he roximity of th DDR St%th memoj com{oller 8@ fa ol If the : memory is close to the controller, the layout is usually easier.
- vo§ E external gddress termination on targ e Cﬁ 1 % i or less.
- 18 Bvoid the 138 ot &Xiemal data ter m%tlono hgggg?:egzg eta Rgt ; € Ten: og N or 1698,
* If those requlrements can no e reached, refer to s eS|gn L IS termmatlons




c6

01vF

yion
BCM7601-B
DDR2 Bank 1

DDR2_1_ADDR_00 [~AC10—D0R2-1-400200

poR2 1 20 DDR2 1 BA2 [-ADE a2 1 e
DDR2 1 BA [-AB Rz 1 8
0DR2 1_BA0 [-AEE DR2 1 R0
0P_100_0HM N
DDR2 1_CLKzs p{-ACE: nR2 1l e
DDR2_1_CLK23 NADABLA oty 0R23 CLK23 N
DDR2_3_CLKOL 18 om nR2 3l
DDR2 1 GLKOL N 3
DoR2 1 CKe AR
DDR2 1_cs1 PAALL
DDR2_1_Csor YL
DDR2 1 Rast A noe2 1 @
o
p

DDR2_1VREF

p
ot
p
DDR2_1.DQS_0_N PAR
DDR2_1_DM_3 [-ABL
DoR2 1 DM_2 [-AELL
DDR2_1_DM_1 [P
DDR2_1_DM_0 [-AB20

DDR2_1_TESTOUT [H48

BCMTGOIYKFEBG,
'BGASOT

»

DDR2_1H

2uF (cLusTeR)

coe

DDR2_1L <

(cLusTER)
e
64Mx16 e
FBGA 84
RE RruiALs VoS
R RruALa Vo4
oD@z sooe 11 BE | oy oo
e—oom i sooe 2 2 | s
e—ooez1sooe ez | oo
ooz sona 1o M2 L jiome vooguo
Do AR 00 P3| s voDQs
o—0DR2LA00R 08 PR ug voDQe
o—DDR2LADROZ 2| 7 voDQ?
e—ooez sooeos N7 | e oo
- o02.05 M3 55 VDDQS
00824008 00 NA 4 voDQs
pamrTETT e
oo Laone 2 ML x, voDQ2
o—ooaz oo NI voDQL
—DoR2_1a02.0 WA ] 4o vooL
ooe 1 s i e
oo 1 e 78 e
one 1 v s
ooe2 1 e x
S—momicmw  Keghcy . <
K2 cxe
> c: cs c1s3
»—fowiease  KIQ page oAUE
G )
>—bomriwes K3 e
vsss
ooe 1 oor P v
vssa
vss2
o—ooe2 i oameis B | oo v
o—LoRLDATALL BL | oy vssQu0
»—D0R2 1 DATAIZ D9 | o3 vssQo
pamrwvereTIarTE o Vesn
e—DoR2LDazA LD poup vssQ7
e—boRLnazie D7 1o vssQe
e oeimnm c2|oo, e
B 5 vssQs
vssQa
D T S vssqz
oo LnaTals Bl pog vssQL
L - DQs VssDL
D T et
ey o
pareeywyewsr Fox o
o—oomzioama o G2 { poy
" ooer i naraco ca |
DQo
one2 1 nos 1 e o,
&y—momeioosaw  88Q yposinu
one2 1 nosoe =5
&p—mowiogson BB | posinu
ooe2 4 oy P o e
oo 1 oo = i e
WTIGIAQEHCFT
GRS

noe2 3 clia e

Rus
121

DDR2_1H <

(CLUSTER)

T
64Mx16 1
FBGA 84
REUIALS voos
REUIALY Vo4
RFUIALS voo3
Vo2
Vo1
MOAP vDDQID
" VoDQs
48 VoDQE
1 Vo0Q7
s VoDQs
45 VoDQs
a4 VoDQH
I VobQ3
"2 vooQz
A voDQL
20 vooL
B2
BA1
820
ok VREF «
cxe
s
=
ras owe
cast
wer
vsss
EE— K8 opr vssa
vssa
vss2
vssi
vssolo
VssQe
vssqs
vssq7
vsss
Vssas
vssQa
vssQs
vssz
vssa1
vssoL
[=r3
nop2 3 0gs a2 | yoos
Eoy—boEzioosan ARG pgsiNy
Logs
LoQsy
R B3 o ne1 2
noR2 3 o e | O v -3
KiTIGIBiQE HCFT
6Rbs
ooR2 s Cii

Rus




7.1 Card, FPanel, GPIOs, SPI, 12C, UART, BBS, JTAG, Reset, Debu

* IR_INO input is not 5V tolerant.
Besure to provide the proper IR|

e
BCMIZGOl-B

IR_INO

BOMTEOIVKFERG
BGASDT

s

BCM7601-B
GPIOs
UART

signal level from the front panel.

GPI0_OOIUART R0 | —lueTex cen ¢
e o Pz s oio ceos S\ oL

GPIO_0AISPI_S_SSO'IUART_RX2

GPIO_0SISPI_S_MISOIUART_T:

GPIO_1SIRQUIUART_TX2

12C

SPI

GPI0_16IRQUUART Rz | V22— e e Gon 1 S >

SGPI0_00BSC_M_SCLo [T 8SCLSCLO_SGRn 0 Sy
SGPI0_0VBSC M_SDA0 |122—8sc i snan seen o (e &8

GPIO_09/SP1
GPIO_10/SPI_t

GPIO_11/SP

GPIO_12/SP1_M_S50

¥ ss1

GPIO_131SPI_M
GPIO_L4IPWMOISPI_M_SS2

SATAENET

ENET_ACTIVITY

(GPIO_0G/SATA_MDIO/ENET_ACT

0 TE Gein o6

ENET_UINK

GPIO_07/SATA_MDGLK/ENET_LINK.

AUDIO

SOC

GPIO_27/AUDO_SPDIF
GPIO_0BIAUD_FS_CLKO

GPIO_19/IRQ42S_|_CLK

SGPIO_0BSC_M_SDALIZS | LR

SGPIO_02/8SC_M_SCLL2S_I_DATA.

GPIO_17/IRQ2I2S_S_CLK

GPIO_181RQ3/125_S_LR

GPIO_26/125_S_DATA

13

GPIO_201125_CLOCK

GPIO_21/125_LR

GPIO_221125_DATA_O

GPIO_231125_DATA 1

GPIO_24125_DATA 2

Iy
ER
RARE

GPIO_251125_DATA 3

BOMTGOIVKFERG
BGASO7

BCM7601-B
JTAG
EJTAG_TRsST* D614
ws A

EJTAG_TCK.
E1AG_TDI [E14
EJTAG_TDO

BOMTEOIYKFEBG
BGASOT

e
BCM7601-B
BSC

RS65
b

sy
R0
Rosa e
o o 3 P
530 00
00 00
b E£XCT BTN |sce u
0
2 N0
SPiT PIo[ 10 A o
JEPL]M WMISp GPIO[iL
L p10]00 Py
RIS OMNC) P S0 JepIQ 1:
STANDBY BIN SGPIO 02) 5 n
SHUTDOWN RO
MUTE: J z
cutpat| caflcnttatta 2

e
-0

12S-AUD-CON

(Boot Strap)

FPANEL

(cLusTeR)

(cLusTeR)

CON11

a6

v
33

@6@@@6

s Retg

R
(Boot Strap) 15K 1 15K 1%

BSC_M_SCLO__SGPI0_00

(Boot Strap)

856 M_sDA0_SGPI0_01 55
(Boot Strap) R

sav;

UART TX1
UART RX1

GPIO 03
GPIO 02 o

PBCOISAAN

sav:

33

R103
15K

CON11

R100
15K

R102

R19
464KNC)

CCONNECT TO DEBUG BOARD INTERFACE
BCM9_DBG_ADP_1 (100-116677-0000G)

(3:3V tolerant LVTTL ifo)

(CLUSTER)

HESSOZENPL

vy

g-LED

BNl (CENET_LINK
—ENELACTMTY L ENET_ACTIVITY

3301

sov [sov | sov
2 |

wpr | apF | s =
onD

BBS

SPI_S_SCK/BSC_S_SCL

Rl0L

SPI_S_MOSIBSC_S_SDA

BOMTEOLYKFEBG
BGASOT

Lo
BCM7601-B
RESET

RSTBTN s

(cLusTe)

2009-3-18

RESET*

FP_4SEC_RESET*

RESET_ouT*

BOMTEOIVKFERG
BGASD?

P

cas
220F(NC)

DS1813

* SELF_RST# signal is only used for remote SW development.
The sfrap resistor should be removed for a mass production ryn.

RESETB

(EESETE

onD

= PBCOISAAN

DEBUG

(cLusTeR)

UARTO

BLUETOOTH

(cLUSTER)

HESSOIENPL




DC/DC

PCB Mounting Holes:

2 uIGs
DEFOP DEPOP

oD

enp

Y

FBIO
54 " 4
gl DC_CON
DCIN | of— (cuseR)
ol 1
(u
n (o]
]
so° | 10000
FBO g
u19
I e) 't
FBS FB g e 12
Dol 1o w0 el e DC_3.3V
oy cses s - e ) csst e
oo 010F ] oowr T cow 4TOUF owr  JowF ] oowr ] oowr ] oowr
J AOZ1075A1 . 3.3V@ 1.0A=33W
FPANEL 1 mceh anll ] 1
o o
(CLUSTER) 0.10F R158 R1S9
R609 2] e e
SHUTDOWN DSHuTnous. = SeTDOUAL. I ZQ’\}NM(NC) oPTION
e Sorzsm o onrion 160
R610 316
15KNC) =2 cnz
oo 1000pF ]Tu:
aio
eNo
FB6 L12
> m, b s fo-. DC_1.8V
v s con i cowp. < conn Jesmr Josm cors T com (CLUSTER)
0.1UF 0.01UF R163 0.1UF 0.1UF 0.01UF 0.01UF 0.01UF
Toor 1.8V @2.0A= 3.6ﬂ
l I 1
o j cr30 Raf1 Ris2 €87 opmion i
2
0.1UF LC ne
015
DC_IN ARSI
- L orfrion a6
(cLusTeR) o lerss cmr ssz2|
osnur Ne
1 S
o
sy
FB7 u21 Lsos
Hou ol 1 AARC ' O™ pc_1.2v
2 j el r— L.
16V C682. C681 e come ] (CLUSTER)
e AOZ1014A1 s Lo
Sowr + oo 2V @ 40A=4.8
srour ® 1%
DC/DC Power --> Design notes and Layout Guidelines: B c1z3
1- Note that any current consumption given for each rail are estimated oo
HIey must Bg measured Wn,;]n e co?n ﬁele player app? ation running. ey OPTON |
2- Power sequencing: 3.3V, 1.8V and 1.2\/ ramp up at the same time. Lok
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Block Diagram

Ethernet, USB, SATA

HDMI, VDAC, Audio L/R, SPDIF

NAND, Clock

DDR2 Bank-0

DDR2 Bank-1

7.1 Card, FPanel, GPIOs, SPI, 12C, UART, BBS, JTAG, Reset, Debug-LED
Boot Strap Options, Core Power

DC/DC

P1 2008-11-25 PR

BCG-04596

Initial Prototype Release.
The list of change below shows the differences between a BCM97601REF1
assy# 100-116691-0000G and this new BCM97601REF1A ref design.
* The REF1A has not been resequenced and use same refdes than the REF1 except for:
* New resistors added are using refdes >= R300.
* New capacitors added are using refdes >= C300.
* New connectors added are using refdes >= J300.
* New diodes added are using refdes >= D300.
* The REF1A has no components populated on the bottom side.

23456789 - Replace BCM7601A0 chip by BCM7601B0 chip.

2
3.4

N

L NS

o
S

BB ooonnmnmnmn-

- Update diagram bloc with proper NAND and EEPROM density.
- Replace bottom resistor R500,501,502,503 by net-tie TIE500,501,502,503.
Also depop bottom caps C508,510,511,512.
- Remove external RTerm. components R1,2,3,4 and C2,7.
- Replace SPDIF/TOSLINK J5 connector for new connector allowing the coaxial and
the optical connection at the same time.
- Remove external audio mute circuitry (R40,42,43 and Q1,2,3,4 are removed).
- Remove audio DAC LPF components R36,37,39,44,46,47 and C35,38.
- Increase audio DAC power filtering. Replace L2 bead by 10 ohms R301 resistor.
Replace C34 ceramic 22uF capacitor by electrolytic 470uF capacitor.
- DEPOP useless components R13,14,18,19 and C17,19 on the s-video lines.
- Correct CEC signal level issue: connect R12 CEC 27K PU to 3.3V instead of HDMI_5V.
- Modify HDMI output configuration to allow the using of ESD Supressors if desired:
+ Replace CM2030 by CM2020 and DEPOP R5.
+Add TVS1,2,3,4,5,6,7,8.
+ Add R302,303,304,305,306 and D300,301,302,303,304.
- Replace 4Gbit SLC NAND by 1Gbit SLC NAND.
- On the DDR2_CLK lines, remove bottom side depop caps C517,520,524,525.
- Change DDR2 1Gbit from K4T1G164QQ-HCF7 to latest die rev KAT1G164QE-HCF7.
- Replace J14 front panel right angle pcb connector for a straight connector type.
- Add 10K PU resistor R300 on SPI_M_MISO__GPIO_11 signal.
- Add EJECT signal to loader J300 connector and capacitor C300.
- Add Bluetooth support J301 connector. Add C301,302,303.
- Replace U7 512Kbit EEPROM 5.28mm body package by 32Kbit 3.8mm body package.
- Remove AUD_FS_CLKO buffering circuitry U11,C117 and R62. DEPOP capacitor C59.
- Remove R69 from the RTC circuit.
- Set strap_ebi_rom_size = 2 (4 bit NAND ECC enable). DEPOP R99, install R95.
- Remove bottom components C500,504,507,515. Was unused 1.2V decoupling caps.
- When possible, connect NC pins of 7601 to ground in order to help thermal dissipation.
- Replace C125 470uF capacitor by a small cap value of 82pF.
- Replace DC/DC switcher U17 and U18 MIC4720 by MIC4721.

BCMO7601REF1A [P1]




Boot Strap Options

SUN_TOP_CTRL.SUN_TOP_CTRL_STRAP_VALUE 0 = C0080481

ear the area an p

BSTRAP

(cLusTeR)

DepoP L

BSTRAP

(CLUSTER)

1- ng/tltﬁ E: ese org.lgw%% resistorsdmoept)%hneeFd to be, cﬁse to the BCM7601. So, place them at the destination of the trace.

anout of the chip.

strap_use_defaults
strap_test_debug_en_1
strap_test_debug_en_0
strap_xtal_adj_1
strap_xtal_adj_0
strap_ebi_rom_sizel
strap_ebi_rom_size0
strap_ebi_invert_addr
strap_flash_width
strap_system_big_endian
strap_nand_flash
strap_spi_slave_enable
strap_pci_client
strap_reset_ext_mode

Universal CFE version requires
custom DDR2 boot strap

Field Name Signal Name Bit Field Field Description Force Defaul
FOTCE SagE OT e VAIIES Tor ST Tt
1| strap_use_defaults EBI_RW# 31 | 320 oo derauh vees need be et N/A
1| strap_reset_outb_def valugntemal (Hard Coded) 30| Rier harcware rbset he roset buib pi ol ehamge 1 1 NIA
0| strap_test_debug_en_1 [eBi_ADDR24 29 0
0| strap_test debug_en 0 |EBI_ADDR25 28 | Seouy roes s ong 2oetaut =0 0
0| Reserved N/A 27 Reserved bit must be written with 0. A read returns an unknown valu N/A
0] strap_33 27 _mhz_clock |internal (Hard Coded) 26 | 33MHz clockis used N/A
0| Reserved N/A 25 Reserved bit must be written with 0. A read returns an unknown valu N/A
0 strap xtal sel Refer to pin ALT_XTAL_SEL 24 XTAL select N/A
0 [ strap_xtal_adj_3 23 N/A
0| strap_xtal_adj_2 22 N/A
0| strap_xtal_adj_1 125_DATA 2_GPIO_24 A 21 | XTALadustment 0
0 strap xtal ad] O 12S_DATA_3__GPIO_25_A 20 (This strap has no effect when using ALT_XTAL). 0
= ._ — - NOR ROV (aways 64 M8 Windov) TVAND ROW
1| strap_ebi_rom_size_1 NAND_FLASH_RE# 19 |12 OrennD rasn Rt NIA
0| strap_ebi_rom_size_0 NAND_FLASH_CLE 18 |3ireene Jamece N/A
— = Dot er EBrareSS
0| strap_ebi_invert_addr USBO_PWRON 17| Gt used by AN sy e 0
0| Reserved NIA 16 N/A
0 | Reserved N/A 15 Reserved bit must be written with 0. A read returns an unknown valu N/A
O] strap_pci_ext_arb Internal (Hard Coded) 14| imemal Ar, (defau) N/A
NORROM AN RO

0| strap_flash_width NAND_FLASH_WEO# 13 |15 3= o wite commands to block 0 (isallow wrick)  NJA
0| strap_system_big_endian [izs_s pata_crio_2s. 12| 3= Chip s operating as a big endian dewie i a big encian system | NIA
0| strap_ebi_cs_swap Internal (Hard Coded) 11 |1 owapcsoades 1 N/A
1| strap_nand_flash NAND_FLASH_WEL# 10 |1 Boot fomNAND N/A
0] strap_spi_slave_enable | pci_GNTo# 9 1= The S5 uses 5Pl potosal | o T 0
0| strap_pci_memwin_size_1|internal (Hard Coded) 8 N/A
1| strap_pci_memwin_size_0| internal (Hard Coded) 7 10248 N/A
0] strap_pci_memwin2_en _|internal (Hard Coded) 6 POl memory window 2 s disabled N/A
0] strap_pci_memwinl_en [internal (Hard Coded) 5 PCI memory window L i enabled N/A
0 strap_pci_client NAND_FLASH_ALE 4| 7= Chip operates a5 2 POl sve device 0
0| Reserved N/A 3 N/A
0| Reserved N/A 2 N/A
0 | Reserved N/A 1 Reserved bit must be written with 0. A read returns an unknown valu N/A
1| strap_reset_ext_mode AUDO_SPDIF__GPIO_27 0 | 1= Teser out i oxtendea 200 ms N/A
Boot strap option --> Design notes and Layout Guidelines:
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