WB222

AR9462 based

WLAN 2 x 2 802.11 a/b/g/n +
BT Combo Reference Design
PCle Half-Mini Form Factor

DATE

REVISION NUMBER

INITIALS

DESCRIPTION

8/1/2010

250-02062-010

HT

Initial release; based on 8675_245-02010-010-sch.dsn

11/24/2010

250-02062-011

HT

BOM Changes:

1) R31=NL. R43=00hm. (Rework6 - configure to use internal switcher).

2) C61=C66=8.2pF; C64=1.5pF;C62=C63=C67=C68=1.0pF;L25=L27=2.7nH.
(Rework10 - 2G TX Chainl matching improvements).

3) C17=C22=8.2pF; C20=0.5pF;C18=C19=2.2pF; C23=C24=2.7pF;L4=2.7nH;L6=3.3nH.
(Rework11 - 2G TX Chain0 matching improvements).

4) L30=L28=10nH.
(Rework12 - 5G TX Chainl matching improvements).

5) C27=0.4pF;C38=0.6pF. (Rework13 - Chain0 Diplexer improvements).

01/06/2011

250-02062-012

HT

BOM Changes:

1) R19=2.7pF. (Rework14 - Chain0 Diplexer tuning).

2) C52=C53=L19=NL;L18=4.7nH;C48=2.2pF;C49=2.7pF;L17=2.0nH
(Rework17 - Chainl RX tuning).

3) L12=4.7nH;C39=2.0pF. (Rework21 - Chain0 Diplexer tuning).

02/07/2011

250-02062-013

HT

BOM Changes:
1) C17=C22=2.2pF. (Rework22 - Chain0 2G TX).

05/19/2011

250-02062-021

FM

BOM Changes:

1) C20=1.5pF, C17=C22=10pF, C23=C24=3pF, L4=3.3nH. (Chain0 2G TX).
2) C67=C68=2pF (Chain1 2G TX).

3) C41=C45=C42=C46=0.3pF, L14=L15=2.1nH (Chain0 5G TX).

05/24/2011

250-02062-022

FM

BOM Changes:
1) C67=C68=1.8pF, C116=0ohm, L37=C119=1.8pF, R50=2.7nH (Chainl 2G TX).

05/27/2011

250-02062-040

FM,TH

1) Add R56 and R57 for Jupiter 1.0 or Juipter 2.0 selection.

2) Add L42 and L43 for ESD protection.

3) Add R55, C65 for isolation. Add R59/R60 (EEPROM SCL pull up Res backup).
4) Del C34

5) Chain#0 XLNA refer from Chain#1 and HB112/116.

06/21/2011

250-02062-041

TH

1) Manually add the C45, C46, C133, C134 and cut U1 pin5, 8 to solve 2G Tx
Chain#0 oscillation. Its matching also changed.

06/24/2011

250-02062-050

TH

1) Del C58. Change 2G Rx chain#0,1 structure.
2) Add R61, R62 to bypass xLNA.

07/15/2011

250-02062-051.betaA

TH

1) L20=22nH, L23=1.6nH for better Rx performance.
2) C130=NL, L44=2nH, C119=1pF for Chain#1 2G Tx EVM.

08/04/2011

250-02062-052

RL

1. Page 5, Fix Chainl, 2.4G, TX EVM and 2-nd Harmonic: L44=2.2nH, C130=1.0pF,
C119=1.0pF,L27=1.8nH

2. Page 6, Fix PCle Interface: C104=C105=100nF
3. Page 3, Fix BT bring up: R44=10K ohm

08/14/2011

250-02062-053

RL

=

Page 5, Fix 2.4G TX: L27=2.2nH

09/14/2011

250-02062-070

RL

1. Page 3, Reserve R51, R53 for case of without BT EEPROM

2. Page 3, Reserve R71, R72 for case of without WLAN EEPROM
3. Page 3, Reserve one serial Flash

4. Page 3, Reserve R50 for WOW function

11/02/2011

250-02062-071

RL

1. Page 3, Remove: U2,U3,R37,R46; Put R51=R53=R71=R72=10K ohm for
Non-EEPROM

2. Page 5, Modify: L22=1.8nH,C135=1.3pF,C52=1.5pF,C51=1.8pF,L 27=3.3nH
3. Page 6, Remove: C65,C88

11/25/2011

250-02062-072

RL

1. Page 4: Modify C42=0.3pF to fix Tx mask
2. Page 5: Modify C71=0.5pF to fix Tx mask

09/01/2011

250-02062-060

RL

Page 3, fix chainl 2.4G Tx: Remove C13,C14

Page 4, 5G Rx: Non-deposit LNA and relative components

Page 4, 5G Rx without LNA: Modify L10=L11=1nH

Page 4, Fix 5G Tx: Modify L14=L15=2.4nH,C41=C46=0.5pF,C42=0.2pF

Page 4, Fix 2.4G Tx: Modify L4=L6=3nH, C18=C19=C23=C24=1.2pF

Page 5, Non-deposit LNA and relative components

Page 5, 2.4G Rx without LNA: Modify L9=L47=3.0nH,C135=1pF,
C53=1.5pF,L17=2.4nH,C51=1.2pF

Page 5, 5G Rx without LNA: Modify L21=L23=1nH,C59=0.3pF

Page 5, Fix chainl 2.4G Tx: Add L52=L53=10nH, Modify
L27=2.7nH,C67=C68=1pF,L44=2.4nH,C130=C119=1.5pF
10. Page 3, WOW function: Reserve R28 for WOW function

N o s wNe

© ©

09/13/2011

250-02062-061

RL

1. Page 3, Modify R11=10K ohm, R13=0 ohm and R12=NA
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PCl e EDGE FI NGER CONNECTOR

3.3V

Optional  Optional Opti onal
40MHz W.AN BT BT
XTAL EEprom EEprom Fl ash
BT In/Qut P (NO
BT In/Qut N (NO
TX2 Chai n0/ BT P | Matching
TX2 Chai n0/ BT N [ Mat ching] \ \
L
SPDT 2G
RX2 Chai n0/ BT P | Mat chi ng ’7
RX2 Chai n0/ BT N [ Mat ching ANTO
DI PLEXER
RX5 Chai n0 P Mat chi ng
A R9462 RX5 Chai n0 N Mat chi ng XLNA(Resler ve)
SPDT 5G
TX5 Chain0 P Mat chi ng ’7
TX5 Chain0 N [ Mat chi ng
RX2 Chainl P Mat chi ng
RX2 Chainl N [ Mat chi ng [
DI PLEXER——  XLNA( Reserye)
RX5 Chainl P Mat chi ng ’— SP3T
RX5 Chainl N [ Mat chi ng
TX2 Chainl P Mat chi ng
TX2 Chainl N [Matching ANTL
Swi t chi ng
Regul at or ) -
3.3V to 1.2V TX5 Chainl P Mat chi ng
TX5 Chainl N [ Mat chi ng
3.3V 1.2v
Opt i onal
Swi t ching
Regul at or

3.3Vto 1.2V
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uic
U1A
PERPO  C1 0AuF 6 35 GPI0D TPIL 25MIL
4{ ; 27 XTALI P00 ——0
PCIE_TX P 63 1 36 GPIO1 O TP1 25MIL
PERNO €2 || 0.auF 26 { ooiE TX N e ere 37 GPIO2
i o GPIO2
38 PlO3 TP5 25MIL
c3 RL . 22 peie ricp cpiog [FB——CPI03 o
No Load No Load PETPQ 29 PCIE_RX_N opioa |22 GPIO4.
REFCLK+ R34 or I 2 s pios |40 GRios o TPaZML ]
’ R2 PCIE_REFCLK_P 48 GPI06 No Load
GPIO6
+1-5% No Load ,724 PCIE_REFCLK_N 471 cvopeo
REFCLK- RHW OR 0 - - GPIOT 49 GPIO7
POERSTT 18 pI08
o - _I_ s RESET 29 FCE RST L GPIo8 gl
e
11200 No Load NoLoad WAKE L R4 No Load 1 seEwARET erion |22 GPioo
N 5 GPIO10
2P - ATBNIGPIO10
= 7= bibs L Z 22 FCIE_CIRREG T " % chon
x* RESET_B ATBP/GPIO11
— 3 Uss_pros AR9462
Lk - 2 | yss_pNeG
ARD462
v 33v 33v
T 3.3v 3.3v R45
No Load
_Lcm R36
Noload < R66 2 NoLoad 1 Ve le RS7No Load o
PIOS
? o Load 1 8 RS6  NoLoad 2137 Wwe |2 S
? A0 VCC GPIOD 3 6 2
2 2| el 2]A2 ScLfs
3 6 2 GND SDA GPIOB.
us 3 A2 scL g ?
22 | No Load GND SDA T EEPROM_NL R
Gpios  RE8, 72No Load o GPIOO 2K EEPROM_NL 3av
GPIOE REINAANG Load 2 A No Load
GPIO1 3
= 33y ~6 R60 owt
R70 2 ?No Load w ‘ Nolokd
H ‘ R37 10K =
No Load 33 =
10K N GPIO9
. . GPIO7. )
Optional Serial Flash
10K e
Optional WLAN EEproﬁfn“ Optional BT EEprom =
p 10K oh wtih BT EEPROM, put U3, R46=10K ohm
with WLAN EEPROM, put U2, R37=10K ohm wtihout BT EEPROM, U3=R46=NA, put R51=R53=10K ohm
without WLAN EEPROM, U2=R37=NA, put R71=R72=10K ohm
u1B
o 1 3
R28 220F 5 XLNABIAS.O KL xinBAS O RF2INP_0 [ Rx2.0 P 4
63V :
No Load +-20% 5 XLNABIAS L C———— 8 i nmpias 1 RF2INN_0 [~ RX2.0.N 4
?
? 33v RF20UTP_0 [H———————TX2.0.P 4
(TESTQN)  TP7asMiL s 60| om0 RE20UTN_0 [F———————( T2 0N 4
ne I b Mot (TESTIN)  TPB2ML G S8l
sl ofmie 10K 10K 100K No Load —
b 10K 8 RX2_1P 5
+:5% +-5% +-1% 33v 33v RF2INP_1 [ RX2_L]
X 33 333 120w 120w 120w I 77
ERNE R (TEST.QP)  TPOZSMIL oy 59,0 amiass 0 RF2INN_1 [~ RK2_ 1N 5
- USB_D- UUSSBB 2 Ré4 R11 (TEST_IP) P10 25MIL ST pimiaes g RE20UTP_1 - TX2_1.P 5
ot s s RF20UTN_1 [H2———K D0 1N 5
LED_WWAN_L Gpios +5% +5% L 1}
LED_WLAN L Gpioz 11200 120 50
LED_WPAN_L 4 SWCOMD > swcomo
0 S o Krxsop 4
SMB_CLK {35 RIZ  NoLoad GPOI (BT DISABLE) 5 SWCOML & swcomt RFSINP_O " KRX8_0f
SMB_DATA [ WAKE L | 52 . .
WAKE_L P37 RESET TV 5 SWCOM2 K———2] swcomz RFSINN_O —<aa KRX5.0
PERST L CLKREQ [ ™
CLKREQ_L Py R13 R GPIO11  (WLAN_DISABLE) 33V.A 5 sweom3 K———3 1 sweoms RF50UTP_0 [ TX5.0 P 4
W_DISABLE L g 82 TX5_0_N 4
REFCLK- 5% 1/20W RFSOUTN_0 [~ TX5_0_!
REFCLK- REFCLK: s
REE(E:IEEK:) PERNQ. (50 ohm single ended, * PABIAS2P_O0 6
N PERPO i 5 T 5
PERDO peg. 100 ohm differential) %—2 PABIAS2N_O RFSINP_1 KRX5_Lf
e PR o RESINN_1 23— Rx5 1N 5
" BIASSP 0 PABIAS5P_0 60
81 RFSOUTP_1 [ TX5_1P 5
UIM_PWR |35~ BIASSN 0 PABIASSN_O 68 .
UIM_DATA 72*>< RFSOUTN_1 [ TX6_1N
UIM_CLK {3 X 74
UIM_RESET 72%< X%—— PABIAS2P_1
UIM VPP [—7—X 7
UIN_C8 [—1g—X R14 Noload GPIOI0  (BT_DISABLE) %~ PABIASZN_1
UIM_C4 .
? BIASBTP. 12 | o ppiasBTP e
? 10
: BIASBTN PABIASBTN RFBTION [——X
RESERVED [5—X RIS R GPIO10_ (BT_DISABLE) AR9462
RESERVED
RESERVED [—35—X
RESERVED T +-5%
RESERVED 1200
RESERVED RI16 Noload GPIO10_ (BT_DISABLE)
RESERVED
RESERVED [~ - - c15 c16
RESERVED [~g—X RIZ_Zan_Noload GPIOI0 (BT DISABLE) o SoaoeF 8.20F 1000pF
RESERVED +0.25PF +-10% +-0.25PF +-10%
2 25V 25v 25V 25v
33v 2
R18
o mm ATHEROS CONFIDENTIAL PRELIMINARY
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i
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RXS.0P

RX5_ON

C133  1000pF

Qualcomm ATHEROS CONFIDENTIAL

P

+10%
c17
L4 3.0nH
™20P N i}
I +-0.1NH
10pF c18
c20 vy - 10pF  +5%
2.0pF +15% P | . 26Tx0 Switch Table
f'% 25F 4 I V1 (SWCOMO) = high —-> J1 to J5 (i.e. choose 2G TX)
g c22 = V2 (SWCOMO_L) = high ---> J3 to J5 (i.e. choose 2G RX)
€23 |1.2pF -
T™X2O0N 1 |
- Ll 1]
L6 50V 41-0.250F.
100H 10pF
+1-5% C134 1000pF s0v ;GDHH h?mad swi SWCOMO_L R19
I 5% +-0.1NH 1 6 IL 2
F“% 2 O\ 5 ~
+-10% 3 73 17
= ——©° 2.0nH
= *\—« SWCOMO 3 2.7pF
I C25 ’ C26 +-01nH
33V.A cns SWI-SPDT No Load LopF N
No Load 2 +-0.25PF +-0.25pF
2 5V
= c27
c28 L48
3 RX2_0_P ))—” aa 2GRx0 o
25V
10pF c29 2.7nH +-0.1pF
50V Lopr  *HOINH
+-5% 2V
T +0.250F
€30 c31
3 RX2_0N >>—{ C32 50V ANT O
10pF | IN% fJZ\
ANTO
10pF La9 1.0pF 1T
2704 2v La2
+OINH  HO25PF NoLoad| ~ CONRF3PIN
D> XLNABIAS 0 =
c1al Rs4 )
Mot No Load With LNA: R54=27 ohm, 3 L42 close to J2
27R
€123 |No Load “
s BpF, R58=1K ohm,
L10=L11=1.8nH
Modified by TT or) 20110526 | ' }%““
100pF
RS2 Noload
56K
L10 138
o Load
10nH ciz6
cag  LHHOINH I NoLoad| 132 R58  NoLoag
0.5pF 17 17 WY Switch Table
L ;/53-1"” 6.80F 6.8pF VCONTI (SWCOMB3) = high ---> J3 to J6 (i.e. choose 5G RX)
- 50V o VCONT2 (SWCOM3_L) = high --> J4 to J6 (i.e. choose 5G TX)
€35 +1-0.25PF C122 -
1L 1 Il 5GRx0
* 1F TRA-BFR740L3RH_NL 1t c36 car cu
Q4 Sz 10pF  +-5%
Bl o o oo . s il : 11 |
18 1m 25v sov Hourimx N {} It !
O1PF +1-0.25PF OuT2IRX 0.5pF 0.60F
= § GND  VCONT1 g K sweoms 3 25V s0v
- 61 R T-GND VCONT2 +-0.1PF +-0.1pF
UPG2163TSN-TSON e e
+5% 11200 -Tn 51!
R61 co-layout with Q4 SWEOMS 1 3% +HOINH
) c39
2.0pF
o 114 +-0.25PF
. 4nH
3 XN D) 1} v
0! 17 ca1 +
LopF 0.5pF c4a2 33V.A
.opt +-0.1PF 0.3pF c43 25v
28V 25V 25V 2.2pF  +1-25pF
+-0.25pF +-0.1pF ” 5GTx0 Ra8 D | P L EX E R
— 10K
ca4 = +-5%
3 ™X.0P B “ ” C“HO'&F'F SWCOM3 L V20w
o 25! +10.1PF
LopF cas L5 E L16
0.3pF No Load
25V Pt 2.4nH ol
+10.250F +oapp () HHOINH [
203604  sweoms 3
B car
No Load
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3

D> XuNaBIAS[L 3
R24
C50
No Load
No Loag hol
R I — u7__24mH | C128, | No Load
R21P 3 1T +0.INH = I
100F - 3.9pF
€129, No Le
+1-5% st L }7% | — R25. o Load
—L6pk 100pF
+-0. SeK
ALZSV
C52 15pF 120
€53, |1.5pF —
RX2_1N ) H H = cs5 No Load
50V '+/-0.25PF o R26  No Loaq
50V +I-G.§PF a7 Ch1LNAOut ” csA{r}m Load
3.0nH 6.8pF 1K
+-OINH 6.69F .8l
50V o
+-0.25PF CSEII
TRA-BFR740L3RH_NL i
6.8pF
® 50V
+/-0.25PF
R62 R
L21 1.0nH +-5% 1/20W
RX5_1P ) R62 co-layout with Q2
lA +0.INH
€57
0.5pF 5GRx1 { 10%F
+-0.1PF
pov T a5l d01F
;:Iw 122
L8nH
RGN D i +1-0.20 .
Optional LNA
+-0.INH 25V
+HO1PF With LNA: R24=27 ohm, C128=3.9pF, C129=100pF, R25=56K ohm, L20=22nH,
= C54=6.8pF, R26=1K ohm, R62=NP, L21=1.8nH,
L23=1.6nH,C59=0.5pF L17=2.0nH,C135=C53=1pF C51=1pF L9=L47=2.7nH
ChiLnaln
33V.A
L52
10nH
+5%
TT‘ 270H +-0.1NH 3 sweom &
A"
™2 1P Y 1r Lcaz Lcsa
10pF 125 1.0pF
w‘ 50V 50V
ce4 +-0.25PF +-0.25PF
1 5pF +.0.25PF . L4 Z4H
50V = NH
+/-0.25PF 66 = <
on 3 I Co7 || L0pF 68 || 1.0F -
I sov! [+10.25pF sov! [+10.2pF o0 cus € ne 2
8.2pF o o ANT 1
P 27 50V 50V . & 6 C69 50V
s 50V 33nH +-0.25PF +1-0.25PF 3 swcomz v2 10pF  +-5% 13
el +-0.25PF +0.INH 26Tx1 2 . ” ANTL
+1-5% o 2 La3
>« No Load CON RF 3PIN
L Low Pass Filter N SKY13317-373 1 i
= s3 = =
33V_A = =
L43 close to J2
Switch Table
33V A VI (SWCOML) = high —> J4 to J1 (i.e. choose RX)
- 3 sweoms <& V2 (SWCOM2) = high ---> J5 to J1 (i.e. choose 2G TX)
V3 (SWCOM3) = high > J8 to J1 (i.e. choose 5G TX)
L28
10nH
+5% ¢ 200H +-010H
TGN D “ + cn2
c7L ‘l
129 0.3pF
LopF J_Eﬂfi - 25V 73 25v
2V - H0.1pF 2.20F +-250F
+1-0.25pF H
c76 25V
cra 0.3pF +/-0.1pF
s i— i
crs
130 1.0pF 0.3pF L3t
10nH 25V 257 2.00H
+5% +-0.25pF +-0.1pF otnH
33VA
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L33
12v No Load
T R29
 E——
L OR 12V A C65
cos +5% [ T R No Loag
I by 20w T %% = Ig.;v:
+-10% 63V =
5% U
= T 1/20W M s RS5 No Load C65, R55 close to pin#l5
AVDD12BT DVDD12 7 5 c83 c8a 85 c86
61 22 0.1uF 0.1uF 0.1uF 0.1uF .
L L AVDD12 ovopI2 sav =6V 6.3V =63V =63V =—No Loa
Note: L33 is a footprint placeholder. == c1_ == c80 ca1 c82 67 31 +/»1nm:[ +110% +/»1mz[*/’1‘yi[*/’1 IluF
PIN 080-03014-000 can be placed there. owE S I ol I o o AvopLz pvopiz “ - L - L L 63v
3A L waow = 0% = 410w = +10% AvbD12 pveo12 - B - - 3av
- 4 ovop1z 2
AVDD33 54
R40 O0R 14 AVDDIIET DVDD12 ‘
33V.A I
62 16
T AVDD33 DVDD33 co5 C% co7
L34 1200 70 34 0.1uF 0.1uF O.AuF
33v R AVDDSS bvoDss 63V 63V 63V ——
“' No Load T ig)w T 79 | \vDD33 ovopas & ¢I~1Wn:[ ¢l~1Cﬂ/nI ¢l~1Cﬂ/nI N
R39 85 = = T
ciia [ [ C100 CioL €102 C103 AVDD33 23 - - -
1uF 0.1uF 0.1uF 0.1uF 0.1uF J_ 0.1uF 0.1uF VDDP12
® = 63V D= HH0%  T=10% 41-10% = +-10% +-10% ==+-10% 65 30
J_ J_ +15% I +:10% I 63V Ia.:fv 63V I 63V I 63V 6.3V AVDD33XO VPDP12 T
oo $F 2w = c9 = = = = = = SWREG_FB 3§ 1.2v J_cm C105
2 63V e ‘\\}7@ onppap o PP 2 33v S| | T e
- +20% o SWREG L P T" T"
= = .3V 33v.A vy o " 4:5.3\/ 4:5.3\/
_l cur cu3
Note: L34 is a footprint placeholder. — 517}‘% owE % éu;v
P/N 080-03014-000 can be placed there. ;/ig% é/ZCfW :L ;‘Czo% I 6av 1o
c1o7 ° = % =
0.1uF
6.3V
L +10%
12v
L35 T
R F—
R43 R SWREG U~
20w 1uH J_ J_ cus
e c106 0.1uF
I F 63V
= == +-10%
H n " H H
Optional "External” Switching Regulator
Not used in default [ fotes:
R To enabl e the Switching Regul ator,
R31=00hm
R4A3=NL.
33v X .
R o To bypass the Switching Regul ator,
R31=NL.
3 R43=00hm
) Do not unload C110, C111, or C109.
c110 ci1 EN
O1uF 220F .
+1-10% +-20% 1 For Producti on,
63V 63V Ne
= VR1=C108=R31=R32=R33=NL.
R43=00hm
Do not unload C110, Cl11, or C109.
As shown, the switching regulator is |oaded but bypassed.
PANEL
ZHI00 (5 & FD100 & SHI ELD
101 () FDI0L () & M HOLES
— o & 4 wous Qualcomm ATHEROS CONFIDENTIAL -- PRELIMINARY
X1 }—%
ML FD500 SHIELD-WB222 X4 1 X8 <V
HO_EE NG o* B ok HoL2
FDSOL (& X5 oX . I nn IT'
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