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Place these caps under

Place under the DDR2

us
SDRAM-DDR-64M16-FBGAB4.
BGAB4_0.8mm

the DDR2.
DDR2 A Vg
DDRZ A M3
DDRZ i
DDRZ A Nz )
DDRZ A N8
—o o
DDRZ [XEN
DDRZ A N7 A5
DDRZ A Pz | AS
DDR2 3 A
DDRZ A P3
DDRZ A Mz )| A9
—5 1524 ALoiAP
DDRZ A (22
—o R ALL
DDRZ R2
—o ReY AL2
DDRZ A RS
“DbRZ A R3 1| ALINC
R7Y ALINC
> A1siNG
DDR2 BA 0 L2
DDR2 BA 1 L3} o0
DDRZ BA 2 ) eal
8
8 P CK_P
CKN
DDR2_CKE K2 e
DDR2 CS N 8] —
_DDR2CSN LB
DDR2 RAS N K7 e
DDR2 CAS N L7
DDRZ WE N K3 &

RES_1

RES_1

VREF
R2 DATA
DR2 DATA
RO DATA
DDR2 SDRAM 53 F—paoan
D84 H RZ DATA
H RO DATA
64Mx16 005 RZDATA
Qs RZ DATA
NC=A2E2 bo7 DR2 DATA
D8 ¢ R2_DATA.
D9 RZ DATA
D10 75 DR2 DATA.
DOLL o1 R2_DATA.
D12 ["5g R2_DATA.
ggﬁ BL RZ DATA 3
e oo R2_DATA 31

B7 DDR2 DQS P 3

P
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close to the 4706
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<
%\
VDD1_8
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3
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_I_cms 6_1_::107 S_I_cme S_I_cme _I_cuo _I_cm _I_cuz Zl_l_cm
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VREF
ur
'SDRAM-DDR-64M16-FBGAB4
BGAB4_0.8mm
DDR2 Al g 32
DDR2 Al 3 ) VREF
DDR2_Al w7 )
DDRZ Al N c8 R2
DDR2 Al N8 DQO 67 R2
DB A ng| A 0t i s
DDRZ Al N7 H R2 DATA
DDRZ Al Pz )| A6 DDR2 SDRAM ggi H RZ
DDR2_Al 23 H R2
DORZ A P3| A8 64Mx16 05 RZDATA
DDRZ Al Mz )| A9 Dos RZ
DDRZ Al P73 ALOIAP oQ7 RZ
DDR2 Al RZ | ALL D8 ¢ R2
DORZ A R A12 D09 R2
DDR2 Al R3 )| ALINC DQI0 [7p3 Ro
oY ALUNC Q11 [P s
X AI5INC 0Q12 |3 S BATE
DDR2 BA 0 L2 DQ13 757 RZ
DDR2 BA 1 L3y o0 gg;g B89 R2
DDR2 BA 2 Bl
8 B7 DDR2 DOS P 1
cK P uDQs P
Ke KT Uossh 28 DDR2 DQS N 1
7 DDR2 DOS P 0
LDQs P
DDR2_CKE K2 e 108 =2 DDR2 DQS N 0
B3 DDR2 DOM 1
uom
_DDR2CSN L84 &s (F3_____DDR2DOMO
DDR2 CS N Lo = Vo e DDRZ DQM 0
DDR2 RAS N oM u— K9 DDR2 ODT
Place under the DDR2 DoRZ RSN K
DDRZ WE N K3 o
VREF
co5 UsE
cAP_4 I BCM4706KPBG_0
TS O — o0 spraw_pgo |13 DDRZ DATA
DDR2_ Al 7 DDR_SDRAM_DO1 ["Aa7 R2 DATA
—or Al AA7| DDR_SDRAM_ADDRO DDR_SDRAM DQ2 |73 e DATA
—or Al A6 | DDR_SDRAM_ADDRL DDR_SDRAM_DQ3 |3 RO DATA
—Bor Al W7 | DDR_SDRAM_ADDR2 DDR_SDRAM_DQ4 [y R DATA
—oR Al V&| DDR_SDRAM_ADDR3 DDR_SDRAM_DQS5 |-t DA
DORs ADDR S AB7| DDR_SDRAM_ADDR4 DDR_SDRAM_DQ6 [vi BRo DATA T —
— oA V4| DDR_SDRAM_ADDRS DDR_SDRAM_DQ7 [pz RS DATA
—DORTAl AAo | DDR_SDRAM_ADDRG DDR_SDRAM DQ8 |55 5 DATA
—or Al ABs | DDR_SDRAM_ADDR? DDR_SDRAM_DQ9 [R5 ATy
—Bor Al Wo | DDR_SDRAM_ADDRS DDR_SDRAM_DQ10 RS DATA
—DORTAl 510 | DDR_SDRAM_ADDR9 DDR_SDRAM_DQ11 5 DATA
—or Al T—ABg | DDR_SDRAM_ADDRI10 DDR_SDRAM_DQ12 DA
—or Al W10 | DDR_SDRAM_ADDRLL DDR_SDRAM_DQ13 R DATA
—Bor Al S—AB10~| DDR_SDRAM_ADDR12 DDR_SDRAM_DQ14 R DATA
—or Al ——AA10"| DDR_SDRAM_ADDRI3 DDR_SDRAM_DQ15 e DATA
DDR_SDRAM_ADDRL4 DDR_SDRAM_DQ16 RS DATA
DDR_SDRAM_DQ17
DoRg oAl 2851 bor_soram_sao DDR_SDRAM_DQ18 e
DOR A2 AA5 | DDR_SDRAM_BAL DDR_SDRAM_DQ19 ATy
DDR_SDRAM_BA2 DDR_SDRAM_DQ20 RS DATA
DDR_SDRAM_DQ21
Q X X
S R A2 bor_soram_pwo DDR_SDRAM_DQ22 ey
—DoRz Do LR DDR_SDRAM_DML DDR_SDRAM_DQ23 RO DATA
—DDRZ DOM 2 L2 DDR_SDRAN_DM2 DDR_SDRAM_DQ24 R DATA
—DDRZDOMS B3 ) ppR_sDRAM_DM3 DDR_SDRAM_DQ25 e DATA
DDR_SDRAM_DQ26
=z X
—90 00520 12| oo ot ogseo e "2 0ATA
DDR_SDRAM_DQSNO DDR_SDRAM_DQ28 5 DATA
DDR_SDRAM_DQ29
x X
_o0R00sP 1 ML o ooy poser Sonsoaoazs "7 0ATA
—DDR2DOS N1 N2 5pR SORAM_DQSNI DDR_SDRAM_DQ31
Q < < <
gg:; g 2 Z g :; DDR SDRAM DQSP2 o o o
—DDRZDOS N2 H23 5pR SDRAM_DGSNZ AL K s s
DDR2 DQS P 3 c1 DDR_OVDD_1P8_1 ["cy
BOR DO o C2| DDR SDRAM DOSP3 DDR_OVDD_1P8 2 |-Gt con co9 100
—DDRZDOS N3 €23 5pR_SDRAM_DQSNS DDR_OVDD_1P8_3 [-a3—1
DDR_OVDD_1P8_4 |33
Lt V41 bor_soram_cke DDROVDD 1P8.5 [
BORS CAS We | DDR_SDRAM_RAS DDR_OVDD_1P8.6 [Sy5—1
DOR2 WE N AB4~| DDR_SDRAM CAS DDR_OVDD_1P8 7 g1 = N
in G Pin G3
BOR ODT AB3 | DDR_SDRAM_WE DDR_OVDD_1P8 8 [~pg Pin AL
DDR_SDRAM_ODT DDR_OVDD_1P8 9 [Rig—1
DDR_OVDD_1P8_10 [~y —1
—DOR2 SN Wed 5hR SoRAN G5 L DDR_OVDD 1P8_11 [ve
DDR_OVDD_1P8 12 [~y35—1
Do ClK0 P AL soray cop e Mo
DDR_SDRAM_CKON DDR_OVDD_1P8_14 |~y; —1
DDR_OVDD_1P8_15
DDR2 CLK2 P a _OVDD_1P8_
— DR CLKo W J2 DDR SDRAM Ck2P
—DDR2 CLZ N 923 55 SoRAM CKaN DDR_SDRAM_2Q [F/HL—ZCOME
R27
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usD
. - n BCMA706KPBG_0 VoD 3
4706 Strapping Function Setting | Default BGA4B4P06-10
option pin Pull .
Eveir E17- FLASH_ADDRONFLASH_CLE FLASH_DATAO |-Ea2 EaY
FLASH ADDR6 0 = Standard JTAG port [default] 0 PD NFLASH WP L ALT | FLASH ADDRINELASH ALE FLASH_DATAL "g10 ASH D2 uie
= 0 7 ptandard 7 A FLASH_ADDR2INFLASH_WP FLASH_DATAZ [-210. — SrLASH SO s s
s port *E1e1 FLASH_AD! FLASH_DATA3 sl vee RES_1
Dl6 b9 ASH D4 VDD3_3  SFLASH G 6
XBie| FLASH_ADDR: FLASH_DATA4 [-gg S o5 SFTACH TpScK 2
MIPS_EITAG MODE *aie| FLASH_ADDRS FLASH_DATAS [0 o T S T — ) FLASH_ADDR19 Strapping Option:
- N FLASH_ADDR FLASH_DATA6 WP# T
FLASH_ADDR8 0 = GMAC port voltage is 2.5V (for RGMII) default 0* PD D15 ) . A9 ASH D7 1 2 7, o 4 In 11 jumper on J
_ 9 - ac port voltag 2:07 (for RS l 1 %Bie FLASH_ADDR? FLASH_DATA? [ HOLDHGND for Big Endian
= port voltage is 3.3V (for MII) XCie| FLASH_ADDRE FLASH_DATA8 |55 MX25L6305DMII2G. g Bn '
%SI 1 FLASH ADDRY FLASH_DATA9 98— RES.0 - voDa_3
%812 FLASH_ADDRI0 FLASH_DATAL0 [-a6—X -
El4 - o A8 compatible 16M Flash R53
o ~ N voD3_3 X B4 FLASH-ADDRIL FLASH_DATAL1 [H59—X
FLASH_ADDR12 0 = BCIe port #1 is enabled [default] 0 PD D14 FUASH DATAL? [ 275 1 2 GMAC_MODE 1
1 = PCIe port #1 is disabled for power savings. FLASH_DATAL3 o7
FLASH_DATAL4 [ar—X RES.1
FLASH_DATALS [ X
FLASH_ADDR16 0 = Use internal PLL to generate REFCLK 0* PD X& =aen e bCl8 SFLASH CS0 L R54
= . FLASH_ADDRI7 FLASH Cs0 [ pgad—SAASHCS0 L
and output it [default] — AL | FLASH_ADDR18 FLASH_CS1L P22 RAEEIRGER VDBD3_3 2 1 GMAC MODE 0
1 = Use the external REFCLK input D12 | FLASH ADDR19 | a8 NFLASH RE L ’7
= bAs  NeasHREL
NFLASH RDYBSY B12 | FLASH ADDR20 = FLASH OE LINFLASH RE L Pg1g NFLASH WE L M25664 RES_1
S DELAY MODE—Als~| FLASH_ADDR21INFLASH_R/B FLASH_WE_LINFLASH_WE_L poro— A EL = -
FLASH_ADDR22 we L SELASH CLK
; 7 : s s : * R DELAY MODE —DIL i — .
FLASH_ADDR1 If FLASH_ADDR18 (SFLASH_BOOT) is set to then 0 PD RX DELAY Mo BIL} FiaSH ADDRoS HOD  sc SFTASH SO FLASH ADDR[25:24] Strapping Option:
0 = 8-bit parallel flash [default] MAC MODE 1 C11| FLASH.ADDR24 [ A6 sFiasHso *—31NCT NG5 [ Set RGMII mode.
1 = 16-bit parallel flash PLYEE fapipitii] ey N — o fvecd
- SIS F D6 SFLASH CIK foma s %
- srLAsH cso 05 7| NE4 us7
If FLASH_ADDR18 (SFLASH_BOOT) is set to "1" then: SFLASH_SI 8 gg \% WP L MT29F8GOBABABAWP-TSSOP48_0
0 = ST Micro serial flash [default] NAND FLASH
1 = Atmel serial flash o
st 2 vooa$
FLASH DO 3 =1
7
FLASH_ADDR18 0 = Boot from paralled flash [default] 1 PD e vee 32
1 = Boot from serial flash [setting] ASH D3 vee 598 ca%5
voD3_3 vDD3_3 IER s
RS5 RS6 ASH D5 [, )
FLASH_ADDR19 0 = Little Endian [default] 0 D 2 1 MIPS_EJTAG MODE 2 1 SFLASH BOOT T neis X
- 1 = Big Endian NC17 55— =
RES_1 RES_1 VD3 3 NELASH WP L Neis [ X Pin 12 Pin 37
FLASH_ADDR6 Strapping Option: FLASH_ADDR18 Strapping Option: NEEAS e ncia 22X
FLASH_ADDR22 0 = No delay on GMAC_TXCLK [default] 1 PD Load R12 for EJTAG mode. Set to boot from serial flash. ~ NC13 5%
1 = 2ns delay on GMAC_TXCLK [setting] NC12 23—
- R299 NFLASH CS L et 55X
VDD3_3 NC10 57X
VDD 3 feso NFLASH RE_L 8 NC9 150
FLASH_ADDR23 0 = No delay on GMAC_RXCLK [default] 1 PD R B LA W T 59 RE. NC8 3%
= - = 2 WE ne7 He—x
1 = 2ns delay on GMAC_RXCLK [setting] 2 1 RX_DELAY MODE NFLASH RDYBSY, o NC6 —x}‘,’
NC RiB2 NC5 g
. . RES_1 RES_1 RiEL Nea X
FLASH_ADDR([25:24] 00 = RVMIT [default] 10 PD, PD ! - NC3 X
01 = MIT mode FLASH_ADDR22 Strapping Option: FLASH_ADDR23 Strapping Option: DNUIONFI_VCCQL  NC2 H5—X
1X = RGMII [setting] Set 2ns delay on GMACiTXCLK, Set 2ns delay on GMAC_RXCLK. gzﬁéONFLVCCQD :gé H(]‘X
DNUL
* = Strapping option set at the detfault with no option to change. DNUO M
DNUIONFI_VSSQL  VSS |33
DNU/ONFI_VSSQO VSS %
1) Completely remove all the components connected to the USB pins.
2) Connect all the pins on the left side of the above symbol to GROUND.
3) Leave all the pins on the right side of the above symbol floating.
Place close to the USB connectors. ]
VoDS o o o o o o o Voo §
F828 9 5 3 3 3 3 3 »
T VDS USE_1 £ ReL 10 1Y S DS IS
v s cauy
€201 FB 2
c227 c20: c205 [ c406 207 c208 c209 | c210 2 ||t
I R63 1 cars
R-0603
e HHew
ot R-0603 Closed to the chip relative pin CAPS
Closed to the chip relative pin 777
VD33 Res
T PGANG
R
™ gang model
BCM4706KPBG_0
GA4BAPO6-10
USB_AVDD_3P3 USB_RREF
9
2
3
®
VDD2_5 = = e AEs u1s <
FB3 UsB_ocb GLI8024-48 0 2
— B20 USB_AVDD_2P5 [e) %
C28 FBO oA o, e e — AVDD op1 {22808 L4 COM-MODE-CHOKE-14-23_16 8
| DATA Q
capa - USE_DATA_P om2 w1 oo 6 om1 4 3 UsB Dy 1 7
- orz - GLB50G o7 it RIo 2 4
VDD1_2 = = RRE| PMo I AVDD RES_1" 5
FB4 Avep SSOP28 V33 e Rl 2 <
USE D 1P2 Ti9 X1 [ 1 s
UsB_DVDD_1P2 x2 PWRENL# 51Xy cuRi use P2 | 1 S use op/2
2280 oz oMz OVCURI#
~ 300mA CAP_4 o RN % VDD5_USB 115 ——— COM-MODE-CHOKE-14-23_16
cAP_4 2| pvss 1 Aol VCURZ% 15X poanG | RT3 g omz _ 4 3 . use/om 2
U20 7 1 2
USB_AVSS 2 DPa PSELF 16— 5von R s q 2 03 D5
vop12 /RESET_D RESET# DVDD [12—Res T RES 1
- v g TestacL o [ ) 2 v
R7S S o608 DIO-TVS-BIPOLAR ke DIO-TVS-BIPOLAR
2 USB_AVDDIPZPLL V2L oo b avon 162 0603 DIO-TVS BIPOLAR DIOTVS-BIPOLAR
RES_1 C225 €226
% CAP_4
6.3V,
cap_a
NOTE: the USB port is not used in a design, then make the following changes to the schematic: TENDA
e WIB00R & WB0E
jBize Document Number ev:
Flash, US| 01




5 4
ugB
. . . . BCM4706KPBG_0
Customer designs should use this circuit to save cost. BGA484P06-10
Change the parts to "loaded".
4 4 [
}—gé z;g ;ST L é JTRST GPIOO0/SPI_SCLK
VDD3_3 3 770 o) D! JTDI GPIO1/SPI_SS0
P4 T708 TVS At JTDO GPIO2/SPI_MOSI| |g55
CAP_4 5 706 TCR o5 JTvs GPIO3/SPI_MISO [~37g¢
p JTCK GPIO4 |2 RESET_53125
GPIOS GPIO5
C228 GPIO6/UART_RX2 =< D
= GPIO7/UART_TX2 =X
ﬂﬁﬁ $>>(< gig UART_RX GPIO8/SPI_SS1 —<
———————— UART_TX GPIO9/SPI_SS2 55X
GPIO10/FLASH_CS2 L C2 =X
UART T - GPIOll/FLASHé(;SICB)IIE —g-% uss Leo Us LED
UART RX >127 | TDMo_SDIo GPIO13 [4: WPS PE SYS_LED
%355 TDMO_WS GPIO14 [7; WPS LED
=== TDMO_BITCLK GPIO15 >>  WPS_LED
HDR1X4-J 320
X151 TOM1_SDIO
57| TOM1_WS B
%—S5 TDM1_BITCLK
Optional WPS functionality. Remove along _[RESET L D19 meemrt
with the WPS LED, if not required. B
“"Reset/WPS e
WPS Button = c
SWi R78) RES_1
4
] 3 - WPS PB R79
SW TACT-SPST-RA EZZQ RES
XTAL-1G3G
AP_4 Y2
: 1 .D. 3 4706 XOUT,
— '
230 o~ < —
CAP
VDD3_3
-,
i
% mf U19 ,,
0 H
C232 3] i
p— H
I RESET 2 : /RESET L N\/RESET L
z i
reset-809 \
J-cAP
GND
[Title
W1800R & WB8O0E
ize Document Number ev
B UART, GPIOs, RESET 01
Date: Tuesday, February 19, 2013 heet 8 of 24
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\oo3 2
Rz ~ - TED
E 2 own e sel Strap Function Betting | Default | porarity
RES_1 PP oL _seL Voltage used when INP port Is in RGMIT mode: 0¥ 0
EN_EEE Strapping option: GMIT_LED_SEL Strapping option: _ _0-2.5v 1.5V i, . _
Enabled. Install R50 to disable. set port 5 pins as LED signals. RGMII_VOL_SEL voltage used when Port 5 is in RGMII mode: 0 0 _
v
1.2v GMII_LED_SEL Port 5 signal select T 0
@ 1A L s 0=port 5 signals 1=LED outputs -
E EN 8051 Enable the embedded 8051 microcontroller: 0 T
or Disable, 1=Enable -
vop33 - =
NOTE: 53125 has an absolute 53125 . MII_DUMB_FWDG_EN | IMP port configuration: * T [CEDO: Tow
93125 o2 e EN 8051 Strapping option: i R special header for all traffic
maxinum 1imit of 1.267 on oRl 2 _80 P pti equire special header for all traffic
it's 1.2V pins. ply. 3 e o Disable internal 8051. 1=Forward all traffic
E 2
0 3
Vo33 JEZ“ JEZ“ Jgn‘» LEDMODE [1:0] LED Mode (see datasheet for settings) 10 10 Tow
033 LEDMODE[1:0] Strapping option:
s s -
[ LEEméﬁg’meEn _IUbt n 5Y5_FREQ(1:0] System clock: 00: B3WAzZ O1: olMAz o+ 0 [LED3: Tow
can (1] has internal pullup. 10: 100MHz 11: 11lmmz
& BONE125SKNMLG W1000-17622_8
e o cEy GWIT WODE[1:0] | Interface Mode for WAN/port 5: T T Tow
LED Functions 00: RGMIT, 01: MII, 10: RvMII, 11: GMIT low
2 ez 2 oRv 1
SWREG_VDD PDRIVE , 2 s 1G Speed (not Used) TMP_MODE([1:0] TMP Port Mode: 00: RGMIT  OL:MIL 00 1T high
o o -
[ ] 5 o voor2 & T00M Speed (not used) 10: RVMIT  11:GMIT high
= 2 s o CPU_EEPROM SEL | 0: Enable EEPROM Interface = T Tow
Xy £so ES DU TinkGACtviy 1: Enable SPI & MDC/MDIO Interface
o 1= S
e res o1 hae Duplex (not used) HW_FWDG_EN Fordwarding enabled at reset: ¥ T [ED9: Iow
* Feuk » Disabled (needs S/W enable)
s \ony 3 Enabled (no S/W config needed)
e NORIVE &
e cee M wosion R EN_EEE Energy Efficient Ethernet: T T =
Uy | Msgporen eee cas Disabled l-Enabled
Sk 7on .
* = Strapping option set at default with no option to change.
sa12s xTAL N 2 o e £
XA
XTAL1G3G 1\
e
fom=a|
1|l ssvour mes 250125 wan our| = NOTE: Route this conmection with a
dill owal o o e o
U _— b Seperare Vrace ron the supy
J s - a2 capacitors to the VEB pin. Do NOT
foriaal connec EB irectly to the N
cand Saee] UBDL 2 5 planc! o
- Yacs 3
Pl
c29
% o033
| NC
foia . .
B26 N o usc
oy § § [ —
X BGAAPOG10
ey
GMAC_OVDD_25 33 1 o
GMAC_OVDD_25_33 2 oo scmsnzsswmswmmzz 3
| 166 0 4mmesEP
T
woc
VDo 1o
e eneu i
e sz wac_TroLkd W7 6TXC RxcLx ek
- _RxcLk
. GMAC TXEN ROV we_TXEN
S RXCTRL_ WIS, Gac oy QMACTTXER M RXER MR TXER
118 cunc e e o0 e 00 e 00
%os ] Ghiac_crs GMACTHOL "
MAC_COL GMAC_THD?
G rxo0 a8z GMACTTHDS
R ary cac o0
v
1000-47622_5
AQFN ‘g—g—gwu GMAC_RXD3 IMP_RXD7 IMP_TXD7
paop Ay vs 1y scun e sew o A2
o AJi3 | TDOP 4 LEDDATA/SYS FREQO [7G7 VD1 2 BI80! SCMILRXON Sem_TxoN pAAL
—TTR R CEDCLKILED MoDED {55 . - e voL_seL VoL per
3 ACTS vs SGMILVoD_1P2_1 SomI_vss 1
2 AJIS ;SQ—S—: LED—“’M”—DUMB—VWE’L‘E—E'j W3 SGMIVDD_1P2_ 2 SGMIVSS_2
2 Ao | 102 P , el SGMIVoD 162 3 SMITVasa
i Tm— 0 Leo aneo, MobES [0 5 panact SovRR-ires SoMivess
= i Tor s Leo-a/svs FREGL [ SGMILVDD 1P2 s SGMIVSS 5
N - - SGMIVoD 1626 S vSS6
a0 | SoMIVoD 1Rz T SoMIVes 7
5 A5 1o0es o e s eies SESs
i | op LED.7IMPMODEL nSus w2, mal, LLavoD_ 172 1 pLuavss 1
5 AT ToL S e gcny cerron st Wi4,W15 S PLAVDD 1P2 2 PLAVSS 2
2 AE D3N 3 LED. s/, WD eo0
3PS
= 2B o3 N3 RXDOLED, 10 KASES———————> P2 LkacT o RES_1
o 1 as
5 2 o .
o 7G5 .
> SO s o Lwact
2 735 [FAcy
£ G
- X =
— GMIL_RXDVILED, 18 412 ————> PO_LNKACT IMPMODE([1:0] Strapping optlon
o cu GMIRXERNED 19 [AEBC Set IMBMODE = 00b
0P 1
o A To0ed J— )
- e ) If the SGMIT interface is used: Note:
i Azs| TOL N
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167 -~ LNA2G_PU_1 83| GPIO_7/EXT_LNA_1_G
LNA_2G_PU_2 5| GPIO_B/EXT_LNA_2_G
Pl —3{ GPIO_9/EXT_LNA_0_A
o —2| GPIO_10/EXT_LNA 1
I —<5| GPIO_LI/EXT_LNA_2_A
- WLAN_2G_ACT << GPIO_12
JTAG SEL 2G 54 JTAG_SEL
o~
168 4331 2G XIN 56
4331 2G_XOUT 55 '| XTAL_IN
Pl 55| XTAL_OUT
7 57| XTAL_BUF_OUT
RS XTAL-1G3G 9 O_XTAL_VDD2P5
r
= RES_1 g
1 .D. 3 4331 XOUT 2G R169 2 X
1 T
C535 . C536
- 537
° N 9 VDD3_3
o ° AP_4
'S S R170 R171
1 2 COAOTX 2G 1 2 CIAOTX 2G
) = ) RES_1 RES_1
MIMOPHY COREO_ANTO_TX Strapping Option: MIMOPHY CORE1_ANTO_TX Strapping Option:
Do not use OTP for configuration. Set SROM present so NVRAM can configure 4331.
4331 Function Setting | Default
Strapping Pull
option Pin
MIMOPHY COREO_ANTO_TX 0 = Do not use OTP for configuration (setting) 0 PU
1 = Use OTP for configuration [default]
MIMOPHY CORE1_ANTO_TX 0 = SROM NOT present [default] 1 PD
1 = SROM present (setting)
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Layout Notes:

o
5

VDDPAO  RES 2 voDPAD
R174 3

s veeo If these notes are not followed exactly, then the PAs will perform badly!
chm jciuz The part placement at the output of the PAs should follow the same
]:uu :[

structure and orientation as shown on the schematic. All resistors,
capacitors, and inductors are 0402 size unless otherwise noted. Use the

layout of the BCM943222mpgepa or BCM947186nrh boards as a reference.
C362/C383/C402 should be placed as close to Ul18/U19/U20 as DFM rules will o
8  nes H ™ allow. The center of the C362/C383/C402 pad should be placed right on the
= = 3 center line of the Tl trace.
vecz ) .
. &w} , mmH 3 em rrours L2 rour 26 20 T1l: L =0.97mm (38.0mils), 50ohm impedance
2 onor frov Lo Tl length is measured from the outside edge of the U18/U19/U20
Sonos oer L | men=v leads to the long axis center-line of C365/C386/C407. (The center
csss css0 i onos - = point of where the T3 trace joins the T1-T2 trace.)
g g 0% N
e - = seasosLQRNISHE a0 T2: L = 1.7mm (66.9mils), 50ohm impedance
T2 length is measured from the long axis center-line of [
- — I Rest IC“” C365/C386/C407 (the center point of where the T3 trace joins the
= o = T1-T2 trace) to the center of the C363/C384/C405 land pad.
= Place C562 close to U17.
T3: L = 0.94mm (37.2mils), 50ohm impedance
T3 length is measured from the center line of the T1-T2 trace to the
center of the C365/C386/C407 land pad.
o
3 ] 5
T IE g o $ $ R106/R114/R121 is 0603 size and is placed 1.66mm (65.5mils) away from
= = N VORRAL RES e H = VoRpRL U18/U19/U20. This dimmension is measured from the outside edge of the

U18/U19/U20 leads to the long axis center-line of R106/R114/R121. The
outer edge of the R106/R114/R121 land pattern should be aligned with
the center of the T1-T2 trace.

The long axis center line of C366/C387/C408 is centered on the center
point of the C363/C384/C405 pad.

a
ravo

L[,
o4 frs | X e . e EY [ T4: L = 0.94mm (37.2mils), 50ohm impedance |
> FouT: : ;
J; 2 ooy frovt AL““ T4 length is measured from the center line of the T5 trace to the
se3 (xS T gmen= center of the C366/C387/C408 land pad.
CAP_4 I23 2 | GNO4 =
N C584. cses. 6| GNDS -
L S Hawes, 1o
o - = & e grens T5: L = 0.98mm (38.4mils), 50ohm impedance
T5 length is measured from the center of the C363/C384/C405 land
T 1 = —= pad to the center of the L9/L12/L15 land pad.
vnns,zpaéace these parts as close as possible to the 4331(U27) = Flace €587 close to ULT. C364/C385/C406 is placed immediately after L9/L12/L15, as close as
vaoPAz Voos3 DFM rules will allow, with it's top land pad directly on the trace
R1g6 Rig7 ’
2 T «AAJAAI from L9/L12/L15. ?

1 1
RES T L RES T
674 Lw
)

I
o
¥V
‘\‘
¥ dvO.
‘\‘
¥ dv

T6: L = 4.7mm (185mils), 50ohm impedance
voDPAz  RES 2
Fiss D T6 length is measured from the center of the R106/R114/R121 pad to
the center of the C357/C378/C399 land pad.

€359/C380/C401 is placed immediately after R106/R114/R121, as close as
DFM rules will allow, with it's top land pad directly on the trace from |
R106/R114/R121 to C357/C378/C399.

PA_2G VREF 2 3

R3 RES I

oo | ooy} RFIN  RFOUTL [

snoun 26 12
Jews

p——

&

o
262 X
s
o coor coos s
Gnoe
7 g g Fsono NG =
IND la 'a S )
= SE2605L-QFN16H_7 = SI_26_2 A

Place these parts as close as possible to the 4331 (U27)

™62 H——Fe| L
s
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RES_1

x IND-DOT-1 RES_1
LNA_2G_PU_0 RI93, L285y~~~__VDDLNA 2G R194 2 s
&13 Esm Ems Eslé
cAP_4 cAP_4 AP_4
= us1 = = =
1
IND-DOT-1 V_ENABLE VCC AP
LNA 2G_RX0 LNA 26 RX0 L2955~ 3y REIN RF_OUT CGUH >> RXG_O
618 onp1 [2 Eam Eszo
GND2
CAP_4 e i CAP_4 CAP_4
= AMP-SKY65405-QFNGH_7 = =
VDD3_3
RES 1 IND-DOT-1 RES_1
LNA_26_PU_1 ) RIS 2 L30 VDDLNA2G 1 RIOE, 2 o
Eeu Eszz Eszs Eezi
CcAP_4 cAP_4 E:APJ:
= U2 = = =
1
IND-DOT-1 V_ENABLE  VCC capa
LNA_2G R¥1 Py—LNA 26 RXL L31, 3 pem  REoOUT cazs{\ > Rt
627 on1 |2 526 keza
P_4 GND2 77 cAP_4
HS-GND A 4
= AMP-SKY65405-QFN6H_10 =
VDD3_3
RES_1 IND-DOT-1 RES_1 T
LNA_2G_PU_2 3} RI197, 2 L32, VDDLNA_2G 2 R198, 2 s
Esze 630 Es:-u Eezi
CcAP_4 CcAP_4 AP_4
= U3 = = =
1 3
IND-DOT-1 V_ENABLE  VCC cap
Wazo e A2 RX Lss 3 ren  Reour |4 s 5 mes
ESM o1 |2 635 kezs
GND2
EAPJ Heono |2 CAP_4 cAP_4
= AMP-SKY65405-QFN6H_11 = =
Document Number Rev
2.4GHz LNA o1
Date:  Tuesday February19,2013  Joheet 17  of
= I 3 T 7 -




Place the RC filters very close to the RF switch.

CoROTX 26 )

50 coar A0 26 (gt 20
prour 2 paouT 26 0 LY
OHls R H COAORX 2G.
conomx 2 -
cans ey
cans
50 L 26 R LA 26 RXO o,
OHMs 12670 | 1
oot
oo
o, o
J conone comonx 26
~ L34
s woucroR_s
NoUCTOR 0 concrx 26
Place the RC filters very close to the RF switch.
cuorxzs
TS s 20
cunomi 2
50 €649 Ci:!
OHMS paour 26,1 yy—PAQUT 26 A1 LT o
cans |
cars
50 - L o i
OHMs % casal |
1 coss
o, I
J I cuon 26
~ L36
W woucroR_s
WouGTOR_0
Place the RC filters very close to the RF switch.
0 e fid 1228 ey 20
OHMS  paour 26 a2 y—PaouT 26 2 e
cans
ceso
foesy
50 ars
OHMS s 6 e LA 26 RX2 Pl
1 cess
o, o
] conarae pcoomize /3
~ L3
™ woucroR_s
oucToR 0 cancri 2o

Place the RC filters very close to the RF swit
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PeiEo ST L PCIE BST LRI PCIE PERST L
RES
uza
G-QFN108H-0.4P
pasure QR v — [ serow ce
REFCLKN REFCLKN SPROM_CLKISECI_AUX
SPRGM_DIN/SECI_IN
PCiE TOP 104 L L
o T 104 Toro SPROM_DOUT/SECI_OUT
TONO
o
PCIE_0_TOP gg;}fgfg; 158 roPO PTESTN
vops.a  PCIELOTON - RONO PTESTP
POIE PERST L 98| ey |
Re12 %—20f PCIE_CLKREQ_L
RES *—27d peie_pme_L
RE_DISABLE | o
= RF_DISABLE_L
co70
[ PCIEQ RDP I PCIE TDP
cap
2 PCiE T
J—— CIEQ RON . cen | CIE_TON
cap
cap
vob3_3 oD 3 Vo033
VD33
Re14
vae R21s Ra16 Ra17 Ro18
RES
G-QFN108H-0.4P 2 2 ]
B B 3
RES
LnAENA
RF_2G_IN_COREO CO_FEMCTRL_0 RX 56 0_LNAENA
53 RF_2G_IN_COREL CO_FEMCTRL_L L Co_RX_5G
RF2G IN CORE2 COFEMCTRL 2 B 0 TX 56
. RXA_O RF5G_IN_COREQ C1_FEMCTRL_O 2 11X 50|
RXAL RF_5G_IN_COREL C1TFEMCTRLL C1RX 5
RXA2 RF_5G_IN_CORE2 CITFEMCTRL 2
. 2 FEMCTRL_0 2.Tx_5q
2| RF_26_oUT_COREO C2ZFEMCTRL ) o o
RF_2G_OUT_CORE1 2_FEMCTRL_2 2_RX_5¢
VDD3 3 VDD33 VDD3_3 XA 0 | RF_2G_0UT CORE2 ~ BANDSEL oo SeeeT 2 LNA_BYPS 5G R2268 R219 & R220 o2t
5 5 » XA 0 T > RF_5G_OUT_COREO ' 2 < 2 2
] ] 2 TXATL RF_5G_OUT_COREL IR 7 »
@ @ @ ™ 2 XA 2 5] RF 5G_OUT_CORE2 0 _pAvReF |2 AT R2240 R225 e (o @ 2
R22l R o N O_PAVREF_CTL1 o PR SG VREF 0 (¢ pA_56_VREF_0 5 O a
TRST_1%-22H GPI0_oTRST_L O PAVREF_CTL2 |5 PASC VREE T X b s VREF 1 o SB S B
DT~ %ot GPIO 3Ol O_PAVREFCTL3 PA_SG_VREF 2 0 = =
%221 Grio_2mD0 3
X 67| GRIO_4TMS 2 TSS1 56 0 -
X—g5| GPIO_LTCK GPAIO_2/TSSI 0 [53 TS5 56 TSSI_5G_0
TP13_UART_RX_4340 881 GPIOTBIEXT_POR L GPAIG 2TSSI 1 [23 TSSLEG L
GPIO_6/UART_RX GPAIO_2ITSSI 2 vop3 3
TP12_UART TX_4340 821 Ghio_riuART X
¢ . . GPio8
C0 WA BYPS 79 x
VP33 Co_LNA_BYPS 56 e Mk MONCDR [5—
Reze WLAN_CARD_ACTS—RA CARDACT T8 ] Gpio 10 op [2—X1p21
L1 LA BYPS 56 K—CLINABYPS 56 77 f 2p 57y DM [—XTP22 R229
AVDD3P3
R230 RES MONPLL [-3—X RES
RREF
RES L cors_| coro
2% 5 =3
84 Ne-26 57X 3
ITAG_SEL ne-27 25 cer Re32
b
3 B
Re3L XTAL_IN - -
XTALOUT
RES XTALZBUF_OUT
cose
P

Chip dafault

1

default

description

Oz XTAL selected
Mz selected

oM size

0,1:4K
10

0:don't query OTP
1:query OTP

0:Boot from SEA
1:Boot from ROM

T5R0M not B

(ATMEL if SFLASH is present)

(ST if SFLASH

is present)

SFLASH not present

FLASH present.

PCIe:see Twiki

TSS1_56_0 3188156 0 csg‘b
cap
TSS1.5G_13) 18856 1 cs%u

cap
TSs1 56_2 318856 2 cas;‘ |
cap
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VDD _PAO
RES
co8s Cess
I o
3 3
VDD _PAO VDD _PAO VDD _PAO VDD _PAO VDD _PAO
Ce87 C688 €689 €690 €691 €692 C693
cap 2 4 2 cap
o o o o
CA ceoa
. R235 R236 - — - — -
PASG_VREF.0 ) PA 5G VREF 0 H = = = = R237 =
RES RES RES
CAP
R238 C695
RES CAP
U39
Dveer  veez 1 o5
Vee22 [
= = 71 sP1 VCC3 1 g
*—— sp2 vCces_2
R230RES R240
5 VREF DET 10 TSSI 5G 0 >> TSSI_5G_0
L40 69 c700 RES
TXAO D TXAD i 1} 31 REN rrouT [H2
1T e C704
Cce97 2 R241 Q
cs 3 R242 2 2
c702 4 m 3
o o NC GNDS5 & 1)
= 3 CAP RES C703 GND1 GND6 [T¢ Place 0.3pF shunt
2 73| GND2 GND7 57 Snn from edge of
L . 3 2] GND3 GND8 [57 R N
L41 GND4 HS_GND >
- 8
‘SES003L-1_0 L42
= [
Place 0.1pF shunt capacitor as close to PA output pin as ¥ DRC ANTO 56 (s anTo_sG
R244. o
CO_LNAENA > CO_LNAENA L43
B
% —= cmo CAP_40
CAP
c711
CAP u40
1
1 vi
= 5 GND RFC 2
4 J2 v2 3
L z HS_GND
caP SKY13370-374LF_0
L4s c716
U4z
U4l & VCC V_ENABLE 1
A 4 5 116722
RXA 0 i 5 vouT1 IN T RF_OUT  RFIN 1
RXA0 & 5 vout2 6 \ CcAP
GND  VCONT1 GND1 CO_RX_5G
cAP 7 GND_H VCONT2 4 / 5 GND2 €720 c723 -
cr19 ky13351 c718 HS-GND o
g [ SKY65404-31 v
3
L49
CAB246 : "
RES
. . R247
CO_TX_56 > €0 TX 56
1 RES
- VDD3_3 c726
cap
cr21
CAP
) =
ey U
N R248
CO_LNA_BYPS 56 Yy CO LNA BYPS 56 2|, 4
RES 3
R249 | NC7SZ04
RES
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VDD5_5G

R250 VDD _PAL
RES
cr28 cr29
o o
3 3
% VDD PAL VDD PAL VDD PAL VDD PAL
c730 cr31 J‘ cr32 J‘ c733 J‘ cr34 c73 J‘ c736
cap 2 g 2 g cap
Al cra7
. R251 R252 - — - — -
PASGVREF1 3 PA 5G VREF 1 H = = = = R253 -
RES RES RES
cap
R254 c738
RES CAl
uaa
Dveer  veez 1 o5
vee2 2 5
= = 1 sp1 VCC3 1 g
*— sp2 vees 2
R2SSRES R256
5 vrer et H2 TSSISG L 5, TssisG_1
150 c74 cr4 RES
TXAL D TXAL it 1 31 REN rrouT [H2
1T Ll o c745 R257 Qe
€73 cra: P R258 " cap i 3
o o NC GND5 5 @
z > CAP RES C746 GND1 GNDS [1g Place 0.3pF shunt . =
Q 11| GND2 GND7 |7 Snn from edge of
151 3 15| GND3 GNDS 37 R259 1675
L GND4  HS_GND — 1%
- = 2 cap
SE5003L-1.0 2 ©
= c752
ICAP
Place 0.1pF shunt capacitor as close to PA output pin as ¥ DRC ANTLSG (sani 56
R260 of
CLUNAENA Yy CLLNAENA L53
=
] c753 CAP_40
cap
C754
CAP u4s.
1
n vi
= Sleno rec |2
e va 2
" hs_onp
L
L SKYI3370374LF_0
155 c7s8 Uz
6 1
s VCC  V_ENABLE
c764 3 16763 16760
rReA1 | vouTL N RF_OUT  RF_IN 1} {
rRxa 1 <& 1t VOUT2 6 \ g CAP
cAP 7| GND  VCONT1 [~ T 5| GND1 ° C1_RX_5G
{1 GND_HVCONT2 7] eno2 c765 766 o
3351 c762 HS-GND > o
cr61 2 SKV65404-31 3
L 3 1
cAP =
RES - L59
R262 "
- . R263
C1.TX 56 > CLTX 56
1 RES
vDD3 3 ) c769
cap
c770
cAP
) =
ey e
N R264
CLLNA BYPS_6G 3y CLLNA BYPS 56 2], 4
RES 3
R265 | NC7S204
RES
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VDD5_5G

R266 VDD _PA2
RES
crn crr2
o o
3 3
ﬂ VDD PA2 VDD PA2 VDD PAZ VDD PAZ
cr73 crra J‘ crrs J‘ c776 J‘ crmr c77J‘ J‘ crre
cap 2 g 2 g cap
Al c780
. R267 R268 - — - — -
PASGVREFE.2 3 PA 5G_VREF 2 H = = = = R269 -
RES RES RES
cap
R270 c781
RES CAl
uag
Dveer  veez 1 o5
vee2 2
= = 1 sp1 VCC3 1 g
*— sp2 vees 2
R27IRES R272
51\ Rer peT |2 TSSI56 2 % TssisG 2
. c786 RES
™a2 TXA2 } o 2 rein rrouT [H2 R273 c790
cr8e F] Q
cr i R274 il 2
° crer NC GNDs [He cne ? N
-3 CAP RES c789 GND1 GNDS o a 3pF sl =
3 4 6 Place 0.3pF shunt =
Q oDz GND7 [ Sun from edge of i
= 3 15| GND3 GNDB |57 R275 16798
o1 GND4  HS_GND B 1 B
o 2 cap
SE5003L-1.0 2
= - c795
= ICAP
Place 0.1pF shunt capacitor as close to PA output pin as ¥ DRC ANT2 56 (s a2 56
R276 of
C2_LNAENA ) CZ LNAENA »
=
% —— c79%6 CAP_40
cap
c797
cAP Uso
n vi
= Sleno ReC
e v2
" hs_onp
L
Le SKYI3370374LF_0
L67 800! us2
us1 8 lvee  v_EnmsLe
caos A 1 |c808 5807
Az gL 3 vouts IN RF_OUT  RF_IN 1t 1f
rRa2 & 1t 5 voutz 6 \ 2 cap
cAp GND  VCONTL [ T 5| GND1 ° C2_RX_5G
GND_H VCONT2 7] G\D2 c805 cso8
sky13351 cao4 HS-GND - o
c810 2 SKV65404-31 3
= = 3 1
cap -
RES - L69
-
R278
- . R279
C2.TX 56 > SR
1 RES
= vDD3_3 ) cs12
cap
c813
caP
) =
1 g v
N R280
C2_LNA_BYPS 56 y)—C2ZLNA BYPS 56 21a =
RES 3
R281 | NC7SZ04
RES
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VDD1_2_RF_5G

VDD3_3

VDD1_2_RF_5G VDD1_2_RF_5G
uare
G-QFN108H-0.4P
FB21 % 3
£ % 10
3§ 3 FB22 voD_1 VDDIO_1
Ej g ceML ces 13 voo2 VDDIO 2 {5
3 o VOD_3 VDDIO 3
s e 511 voo e VDDIO 4 (o3
o 5 voos VDDIO 5
S VDD_6
105 | oo A6 VD3P CORED |52 PA_2G_COREQ_VDD3P3
100 s o aa PA ORE1_VDD3P:
oo pvoo PA2G_VDD3P3_COREL 38
oz cazs cazs CE?J 1% Rioo PA2G_VDD3P3_CORE2
S = GPAID_VDD1P2 PASG_VDD3P3_CORED 47 PA_5G_COREO_VDD3P3
¥ BBI5-SONEr—— 41| AFERX_VDD1P2 COREQ PASG_VDD3PI_CORE! | 38— pa-soCORL VLIRS vopas  vppas
R CORE L {7 AFERX_VDD1P2 COREL PASG_VDD3P3_COREZ
- = - AFERX_VDD1P2_CORE2
RES
5
%—55 TX5G2G_VDD1P2_CORED SYNTH_VDD3P3
only one pin per core 2 X A 7
must be-comented Voo 5 et TX6626_VDDLP2_COREI0 1 voDPLL [ Y
The 2 pins r»r‘w/rc are shorted TX5G2G_VDD1P2_CORE1 RES
insilde the package (leadframe 5| TX5G2G_VDD1P2_CORE1 1 4
X—34 TX5G2G_VDD1P2_CORE2 |_VDD_RFL
a LVDD_RFL [ 3
VBps.3 — TX5G2G_VDD1P2_CORE2_1 O_VDD1P3 5 B9 RE LG RES
VDD1P2 LOGEN 56 LOGEN_VDD1P2 cazo cam0 a0
R285 58 GPAIO_3/IRCAL_EXT_RES TN o
SYNTH_VDD1P8 4 %
e R Pl s
caxr | caas coss| cgag 2 XTAE ST SyNTHMMD_PFD_VDD1P2 GND_SLUG
o ey
§TS 378
8
cap
FB23 R291
iy o1 2 conto VDD1P2 XTAL VODIP2 XTALE
VA RES
FB
cae2 865 €866
CAP €863 C864
cAP cap cap cap
Place on top close to gin
FB24
i) VDD1 2 COREL
U
R294
& VDD _RF_LDO VDD1P2 LOGEN
cers cer6
-CAP CAP RES
Place on top close to gin c880
= = = CAP CAP
FB25
VDD RE LDO i) VDD1 2 CORE?
U
FB
Cc884
€885 €886
CAP CAP CAP R297
VOD_RE_LDO VOD1P2_GPAID
lace on top close to gin
RES
= - = caso ca%0
CAP cAP|
Implement star connection

R287 PA 26 COREO VDD3P3
RES
cess ces6
cap
cap
R288 PA 5G_COREO VDD3P3
RES
cas7 cass
cap
cap
R0 PA 26 COREL VDD3P3
RES
css7 cses
cap
cap
R293 PA_5G_COREL VDD3P3
Hes
car7 cars
cap
cap
R296
RES
ces7 cess
cap
cap
R298 PA_5G_CORE2 VDD3P3
RES
csoL cso2
cap

Power supply
decoupling caps

VDD1_2_RF_5G

- o - = o
2 ERE % H g
coo| cm  canm| e oms

cal

VDD1_2_RF_5G

ca32|

cAl

o 0 I
3 kS 5 o
% E
VDD1_2:
rass Radig (M)
CAP
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uUs4

ANT2_5G H—ANT25E I hicH oD 6__|_ CAP_40
= e 93” CON4
2 5 1 ANTO o
GND  COM °
50 I
o
OHMs = N N
ANT2 26 (O>—ANT2 26 3liow oot 70 71
__I_ | gap_a0 _| cap_a0 =
DP_O i ]
OR??7?
uss
ANT1 5G 1 6 CAP_40
ANTL_5G & HIGH  GND =
L c
= 0894” CON5
2 5 2|1 . ANTL 1 /&Y. 3
GND  COM °
50 I
= ~
OHMs - ~ N
ANTL 26 (COH—ANTL 26 3 iow oot 3 73
_| far_a0 _| cap_a0 =
DP_O =
= = N
Us6
ANTO_5G Oy—ANTR5e LlhieH o __le AP_40
= 895 CON6
50 —,__2GND com & P H 1 . ANT2 1 /g .
OHMs = ~
~ N
ANTO 26 (CO>—ANTO 26 3 iow oot 74 75
1 | cAp_a0 .| cap_a0 =
DP_O -
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