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0.AuEL0.1uFL0AuFL0.1uF] 0.1uF F: C RXHP_14 10 RF: C FPGA
33 14 B8 A8 RF2_XCVR_RXHP_FPGA 2
SNE B LDO_EN C75 2L vsin  po 2
28 RF2 AD SPI Gs 2 D SPLES csn % wﬁw 2 {ysin  pozs 14X BBVER33 AD99G3 Power Supply Filtering 2 pa0  on 2
2{RF2_AD_SPI SCLK SCLK CLKN vs2n
RF2_AD_SPI SDIO GND 16 25
2{ RF2_AD_SPL SDIO SDIO CLKP vszn  PAD FB_0603_220 c228 —=C227 Co7 c87
3 REs AD RESEF S_RE2 AD RESE EST RF2 AD CLK N _~perrmsre 7 01uF 01uF T 0.10F
e RF2 AD CLK P oo cikp <7 GND  ADA®SITZ GNb
¢ RFZ AD TXOIR —RE2-AD TXCLK 37| ek BBVDD 33v GND
3 REUADRIRX RF2 AD TRXIQ 35 65 RF2 TXBBI p Fe7 AD2 SLKTXVDQ DIR=1for A->B GND
TRXIQ TP
N 25 RF2 TXBBI n B 0603 220 Coas —=C242 ——c111 —L=c106 —=C101
RF2_AD_TRXD 62 RF2_TXCML 06033 o “JOMuF T 0MuF TI 04 T 0AuF RFVCC2 2.9v FMC_VADJ
2{__RF2 AD_TRXDO TRXDO TXCML
3¢ REs AD TRXDT S_RF2 AD TRXD s Txap |80 RF2_TXBBQ p c255 U39 250
RF: RXD: 59 RF2 TXBBQ n FMC_VADJ GND 23 1
2{”RF2 AD TRXD2 p—RE-£3—TR83 TRXD2 TXQN Fob AD3 DRVOD _L_| VCCB  VCCA
24
2§ RF2 AD TRXD3 2—pryap TRXD TRXD3 W GND  0.1vF vees 2 0.1FGND
2 RF2_AD_TRXD4 TRXD4 FB_0603_220 C235 C238 C239 C219 209 DIR
3 & REs AD TRXDS S_RF2 AD TRXD S Tioue 3 OAUF T 01uF T 01uF T O.1uF
RE: RXD TRXDg R79
2{__RF2_AD_TRXDG 2 xC I
2 RF2 AD TRXD7 —ar2 A0 TRXD TRXD7 208 GND O N 2 i &1 A F2 XCUR SHON PP < RF2 XCVR SHDN FPGA 2
2¢”RF2 AD TRXDB p—pE>—o—ro8 s TRXDS 7 VR o5 o] B2 A2 F>XGVA G5 FPEA RF2 XCVR_RXENA FPGA >2
2¢”_RF2_AD_TRXDO >—pr Y] TRXD9 AUXIO2 2 Uss RFVCC2 2.9 Fr XOVR SCK A3 E5 XCVR SCIK FPGi—S_RF2 XCVR CS FPGA 2
2 RF2_AD TRXD10 p—REe-£3R8 313 TRXD10 AUXIO3 N g S GIN A4 Eo VR DL FPGA] < RF2 XCVR SCLK FPGA 02
2{_RF2_AD TRXD11 TRXD11 7 IN1 ourt - * +cos6 iES A5 Fo EDR FPGL RF2 XCVR DIN FPGA 2
RF2 AD TRXCLK 36 AUXINT. 55— i ] e e T aaF F2 L A8 F2 LEDG FPGA RF2 LEDR FPGA'2
24 RF2_AD TRXCLK »—REE-A0-T000 S TRXCLK  DACT2A —2—x SHDN1# A YoV TREN A7 R VR TXENA FREAS RF2 LEDG FPGA2
2 RF2_AD_TXIQ ™Q DAC12B X BYP1 R153 300K A8 RF2_XCVR_TXENA FPGA »>2
RF2_AD_TXD IN2
2 RF2 AD_TXD REZ A TXDO X IN2 ADJ1 R157
2 RF2_AD_TXD TXD1 X SHDN2#
2 RF2_AD_TXD: QE TXD2 X ouT2 g RFVCC2_2:9v vCO R o)
2 RF2_AD_TXD: R ADT0 D3 X NC ouT2
2 RF2_AD_TXD: R RSO xD4 10 casaone Lo
2 RF2_AD_TXD! RF o TXDS DGND —= GND BYP2 1T {W"F
2 RF2_AD_TXDf 2 TXD6 DGND GNDPAD
2 RF2_A — 2 ™7 RXGND > AD2 2 Risa 00k GNP Rvegz 29 FMC_VADI
- RF2_AD_TXD 11 U7
2 RF2_AD_TXDi R A D8 RXGND o IR e 4
2 RF2_AD_TXD! o 010 TXD9 TXGND [~ £ Vcca  vees
2{_RF2_AD_TXD1 TXD10 GNDPAD DIR
2 RF2_AD_TXD1 — - D11 &b R B RF2 XCVR LD FPGA_RF7 YGUR LD FPGA>2
RFVCC2 2.9v AD9963 PA2VCC_3.3v 2| oo
C80 C115 C229 c11RFVCC2 2.9v 230 093——c107 u21 GND  SN74AVCIT45
10nF_ "] 10nF "I 10nF_" I 10nF u20 1.0uFl 1.0uF 14
46 RF2_RXBBI 7| vec.2e
1t VCC_RXLNA RXBBIp (o nEaroeeb— vee 56 R151 NM
c77 233 —L—c231 —L=c78 VOC TXRF RXBBI n |—22.RF2 RXBBI n_ GND
10nE_ ] 10nF_—J10nF_ 100 | VOCTIXBFLT  RxBB0p [t B2 EXE80 o 5 RF2 PRz EN JRE2PAZ ER 18 paon 26 DET 26 2 R148 N - 10 G e RE2 SWETLY
—t——t— VCC_TXMXR ~ RXBBQ_n —o—r2XEEAN. 5 _RF2_PA5 EN PAON_5G DET_5G Vi RF2 SWCTLT 5
c2s2 ——c218 ——c79 VOO REF cio8 u24 ute V2 REZSWCTLZ »RE8-SiETo <
10nF_—J10nF_—J10nF N T TxBBIp |16 RE2 TXBBI 0 ” 3 [ oAl UNBAL | RF2 TX RFL 50 ” 2| pen2c  RFoUT 26 12 “ 11 0F com L5 “ 4| e 7
vee_cp TXBBI n L2 B8 6.80F 4 AL C1096.8pF coq pa———] HF 76 6.8pF RFC
RFVCC2 2.9v VCO RFVCC2_29v VCOQ4T | oo RxBUF  TXBBQ_p }SRFQ—TXBB?}” L8 B GND g 3 | RFIN.5G  RFOUT 5G 2 oND S S { Rrr1 73 6.80F
- VCC_RXBFLT ~ TXBBQ_n (———ro—X0EAD GI° 200 | = ne GND C1036.80F 4 8 6.80F GND GND GND
co: 225 xggfxl’;m 17 2.4GHz Balun 10 gmg onp 1 2450DP15D5400 CNDEAD
A00ET 1.0uF 3 12 RF2 TXRFL n 6.8pF GND 6 15 SKY13370 GND
VCC_VCO TXRFL_n GND GND
11 RF2 TXRFL cioz 23 4 17 GND GND
TXRFLp GND GNDPAD
GND 3 1__RF2 TX RFH 50
= B1 BAL  UNBAL N ouT WieosT
SR B2 TXRFH n (= Eg I;g;: L 0o ,—4 BAL GND GND
T B3 TXRFH_p & L ”- B GND § GJN-D
e L B4 120F X—= NC GND
: o :(55 5GHz Balun GND
2 2% B7
=2 SHDN Ls 36nH 83 6.89F [ —
F2 XC! N RF2 RX RFL __ARA — ” RF2 RX_RFL 50 ouT N ; ” ’;‘ I
F2 XC TAENA 100F GNDJNCND 82 6.6pi C74 6.8pF
F2 XC RXHE 24508P 158100 I
F. E%K GND
=. NE €86 1.5pF
& cs RXRFL GND
= €95 0.5pF
Lo 6 RF2_RX_RFH 1| A A RE2 RX RFH 50
2 RXRFH 1t
_,_737 YREE] cor 3L
[ BYPASS onH
c114 RBIAS RSSI 40 RF2 RSSI RF2 RSS! 5 0.5pF
NM - 10nF
Rosc (—20RF2RF CLKAC ("RF7 RF CIK AO) &y
€99 330pF A,
51 o TUNE |38 RF2 PLL TUNE I w15 s 7
7 RF2 LEDG
24 g:g s Co810nF
360 R8O 360 n
GND 32| cno cpouT |33 RE2 PLL CPOUT
34
GND
35 | GND Ifl
51 ] eno pABIAS 14 1 1 Design: __FMC-RF-2X245 vip0b
57 REB 412k €104330pF Gl Revision: v1.
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2 3 6
FMC_l\_/AD.I BBVDD 3.3v
—Loss —Lcet —Lcss —L-cirs ——ces ——ce2
01uF T 0.1uF 0AuF “J0AuF “J0uF T 0.1uF
GND GND
FMC_VADJ U1 BBVDD 3.3v
2 ovop voo (2
DVDD VoD 2
VoD ¢
RF1 RSSI nt VoD 12
2 o DAY VDD
2 RELRSS! DA8 R35 499
5 RF1_RSSI By INAp A —Cqp N xoE RF1RSS| —mermosy 3
2 RF1 RSSI DAG UL
RF1_RSSI 4 5 o c R106 49.9
2 o DAS INA
2 RELRSS! DA4 UK R38 499
2 RF1 RSSI DA3 INBp gl £ RF2 RSSI RF2 RSSI 4
RF1 RSSI U
2 — AN DA2 ™ R105 49.9
> RF1_RSSI b o INBn |8 cipAtd v oe
2 RE1RSSI DAO 4 U
RN2 com
2 5 DBO
2 D: RES giAF
2 DB2 REFOUT Y
2 DB3
2 DB4 REFIN
2 DB5
2 DB6 REFP
2 DB7
2 ¥ DB8 REFN
2 DBY
FMC_VADJ BBVDD 3.3v 5
U3l VIH for CLK= 0.84VDD e
; e I RSSI ADC CLK 33v 21 o EenD)
DIR . Coge GND
SST ADC GLK FPGA DRSSLADC CLK FPGA 3| ) 5 4 VIH for OE/PD/SLEEP = 0.8“DVDD RS
RSSI ADC PD 20
) 2 o] OE# GND
o) BBVDD 3.3v QEEEP g:g
GND  SN74AVCIT45 GNDPAD
C70
TU!uF MAXI184
GND
GND
FMC_VADJ PAIVCC 3.3v
C184 u33 c187
veea  vees 2
0.1uF vees 24 0.1uF  GND
GND 2| R
R127 10
2RI o REMD — RF1_PA5 EN )3
2RI o £A2 EN_ D RFi pAz EN 03
SR = RF1_SWC SWCTL1 >—rEiswe 3
2@ i RF1_SWC SWCTL2 )~ £ 3
2@ni RF2_SW SWCTLL > G 3
2@ g RF2 SW SWC 5 4
2R RF2 PA2 El NP A2 RE2 PAZ EN 54
RYGMAY
2@n RF2_PA5 79 R ESTEAETENDS 4
R14 1.7k

R1294.7k

R1264.7k
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FMC_12POV FMC _j_zpov U3
1
VIN  vouT
——cae —=ca11 —=Cz28 RIT 442K,
WW OuF L/\ A2 | RoN B
GND REVOD EN3 | o\
FMC_12Pov
1278 5 GND
5551 SS GNOPAD

68nF LMZ1200x

GND
2
o
Build-time option of FMC PG or under-voltage ctrl
REVDD BBVDD 3.3v
U32 PAIVCC 3.3v T u1s
INT outt 2 20uN vour &
3
INT outt [ cigaonr —=5.% —Lcre0 ==cres =Lces e L1 sHDn# Lo Lcres
| e NM - 10UF 100uF 10uF 10uF
SHONT# , | B ADJ
BYP1 R120 383k GND GND R145 2.37k
IN2
IN2 ADJ1 16 LT1963A-TO220 &b BBVRD_3.3v
EAERE ouT2 -8 PA2VCC_3.3v C136 *ca02
2 . s —C3uF {33%
5 8 C19M0nF _LC|97 _LCZUS GND
77 GND BYP2 [ NM - 10uF
F GNDPAD N &b
&b ADJ2 R133 383
LT3029 ‘
1p7, FHC1ZPOV
FMC_12POV  REVDD BBVDD 3.3v €
TP RERyc_vaos
6,
TPRE
s Hvop 3.3v
TP RED,
Toy REYED
TP RED
™3
TP BLK GlND
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3 4 5 6
BBVDD_3.3v BBVDD 3.3v
u12
—Lcte6 —L_ctes ——c201 ——c193 ——c69 ——Ct97 ——c71 —cis1 VDD
0AuF "I 0.4uF " 0.4uF "I 04uF “I0.4uF I 0.4uF _ I 0.1uF 0.1uF VDD oUTO; 28 SAMPCLK BUF OUTO P
No5) OUTOn |21 SAMPOLK BUF OUTO N Termination for AD951x -> AD9963 clocks
VDD g Include 2400hm resistors for LVPECL
Yob 3| ourtp |23 SAMPCLK BUF OUT1 P
Vo5 3| QuT4h |22 SAMPCLK BUF OUTI N 148 0AUF
g SAMPCLK BUF_OUTO P ||__RF1 AD CLK P
YoD! 2] 19 EMC _M2C_SAMPCLK P 1 BP1AD CLK P
VDD =l out2p FMC_M2C_SAMPCLK P »2 R31
VDD OuTzn (18 FMC M2C SAMPCLK N FMC_M2C_SAMPCLK_N »2 100
AMPC F_SO
Ra3 SYNCB S0 = C154 0.1uF
& AMPC F St SAMPCLK_BUF_OUTO N ||__RF1 AD CLK N e 25 6K
lce7 0.10F AMP( 52 )
LA SAMPOLK BUFJIN a 2 52 AMPC F 53
2<SAMP_CLK_FMC_C2M P 323'; g’[E Emg gﬁm Z SAMPCLK BUF_IN 3| CLKiNe S8 AMPC! F S4 Ra7 R50
2<SAMP_CLK FMC C2M N i CLKINn s4 WG et NM - 240 ONM - 240
R39 0 R45 C68 0.1uF S5 AMPG F 56
NM -0 s6 = =
& AMP ST
BBVDD 3.3v & A F S8
Rag 32 | peer & AMPC F_S9 GND
RE Osc v R42 NM-1.2k i &b AMPC S10 oz 0.0
GND GND' K . SAMPCLK BUF OUT1 P RF2 AD CLK P oo P
33 6 SAMPCLK_BUF_VREF
GNDPAD VREF R96
BBVDD 33v Y2 D et 100
41 vee vo 0246 omF
Cie2 110 M- 360 SAMPCLK BUF_OUT1 N RF2 AD CLK N _~perrmaren
N Q1eRn  ouT 3 RF_OSC_ATTEN
R108
GND  NM-TCXO %8 0 BBVDD 3.3v BBVDD 3.3v R a0 SR 0
BBVDD_ 3.3v 1 !
1 ouTop |28 R26 R
Y s oo —torms Lo o Siror [z 100 100 Term resistors/cap at MAX2829
GND 0.1uF_ 0.1uF_ 0.1uF 0.1uF g
23
Sl outt €45 100F
T o L 2 D R119 10
66 c178 1 2 22 RF1_RF CLK ||__RF1 _RF CLK AC
o8 e 18 gl ourin 1t RF1_RF_CLK AC>3
l ! ! 3 19
3| outzp C11010nF
ND R124 10
Gl ouTn |18 RF2 RF_CLK “ RF2 RF_CLK AC RETREIGIRTD 4
RE_OSC ATTEN R -0 FC F SO
Ri14 S0 L2 =
R118 0 2; FC UF_S2 R21 R86
F F 100 100
2 RE_GLK FNC_GoM Py—RE—CUK TG O20 £ 2 cLkmp s3 ]
2¢_RF_CLK_FMC_C2M_N CLKINn sS4 £ Fes .
R121 0 iz S5 FOLKBUF So b
-0 S6 =7 Fs7
S FCLK BUF S8
RI12 S8 te =
32 | RseT s9 L2 = :?c
GND GNp* 12 31 | oo S
3| GNDPAD VRer -8 RFECLK BUF VREF
OND - RposTs
RDUSI3/ADYSTA Config 4-Tevel pinst
1/3: Float (Sx pins internally biased)
R/3: VREF
1t vop
conﬁg opnons TmpTemented:
amp_c
Fout2 deWay block bypassed
[FOUTO/0UT1 aWways on diff (Lvbs in 9513, LVPECL@420mv in 9514)
|FouT2 on or off (DIP switch)
[-OUT0/0UT1 divide equaﬂ, in [1,2,4] (DIP switch)
lout2 divide always
RF ref clk buf:
[FOUTO/0UT1 disabled
[-OUT2 always on as CMOS BBVDD 3.3v
louT2 delay bypassed
[FoUT2 divider in [1,2,4] (DIP switch)
R128  QR132
1.2k 1.2k
AMPC UF_SO0 3 W1
PC F S3 9 — 12
P Fs4 s FI WP ) T
AMPCLK_BUF_S5 7 e T
P F 56 6 )¢
= — (=]
= S8 4 0 (=]
AMP 510 1 I p— SAMPCLK BUF VREF
SW DIP-6
R130  QR136
1.2k 1.2k
RFCLK BUF S1_NT22 RFCLK BUF_VREF
RFCLK BUF 52 NT21
ar Iy FMC-RF-2X245 PCBs had RFCLK_BUF_SZ GND

[tied to VREF, which caused ouT2 (RF Ref
[c1k) DIV = 7. The NT21->VREF trace was
lcut on early builds to restore DIV =

DIP switch ships with actuators towards low pins; ON=high pins
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1 2 3 4 6
4
.\ 1 MGTs C-D wired as Targets
U 17 Co4  0.AuF
i o 2 FMC DP6 M2C AC P can|p e FMC DP6 M2C DP6 M2C P 2
oax MGTCLK COAX P_~ereresomi 75 2 oo a2 FMC DP6_M2C AC N FMC_DP6_M2C DPe MG 1S 2
> T MGTCLK COAX N2~ lGTCLK COAX N 92 —2— GND 112 DAuF
/ \_l | s o | FMC DP6 C2M AC N c11d paye  FMC DP6 C2M DEETCoRAND) 2
v. . By & FMC DP6_C2M AC P FMC DP6_C2M e il
NM 8D SATA
1
o™ e 2 EMC DP5 M2C AC P i pse FMC DPS M2C
Ap Ll DP5 M2C P »2
GND
LCE S 1 oo o[22 FMC DP5_M2C AC N —I= FMC DP5_M2C DPe MG S 2
—— GND u
Rose] g, =g, e, oup |—torcte coc e R e B
FMG. VADJ w ! CLKn MGTCLK_OSC N»2 Bp DP5 C2M P )2
FB2 GND DA MGT_OSC 12C SDA SATA
NM - FB_0603_220 scL MGT OSC 2¢ SCl. RI0Z R10
NM BD
MGTs A-B wired as Hosts
12C Addr: [10101011=0x55 GND 3 43 0AUF
2 FMC DP4_C2M AC P caz |jue _FMC DP4 CoM N
Supports programmable oscillator: 1 APy FMC DP4 CoM AC N | FMC DP4 CoM DP4 COM P p2
# ) —— GND  An DP4_C2M N 2
Silicon Labs 570BAB000383DG 41 onD caz 1 b.1uF
7 5 EMC DP4 M2C AC N Cag |jpae  FMC DP4 M2C
Rev 1.0 boards built with non-programmable GND o e FMC_DP4_M2C_AC P | FMC_DP4_M2C e 2
156.25MHz LVDS osc (TXC P 1 2
BT-156.250MBC-T) SATA
C203 FMC_3P3VAUX Rdd, N -2 il c1 o 0AuF
2 FMC DP7_C2M AC P ca |paue FMC DP7 CoM N
1 NG FMC DP7 C2M AC N | FMC DP7 CoM DP7_C2v_p 5
GND 0.1uF —;— GND  An | DP7_C2M N
SND FMC DP7 M2C AC N oot |pase FMC DP7 MoC
EMC GA1 1 St g T FH0 10 80102 — oo e 2 FMC_DP7_M2C_AC P “ AI AT DB MEC N 02
FMC GADEu =2 ——— A0 SDA ¢ FMC 12C SDA>2 Bp | DP7 M2C P 2
FMC_GA( 5 Al FMC_VADJ SATA
A2 WP R125 A
'NM - 0
GND
GND 24AA128-ISN N 37;075 -0
MGT OSC 12C SCL MGT OSC 12C SCL VAD) 556 26 SCLVADTS 2
2 " 3. = - R74  NM-0
12C Addr: [10 100 GAO GA1] = 0x5 MGT OSC 12C SDA MGT OSC 12C_SDA VADJ o7 556 726 SOAVADLS 2
Build time option of independent EEPROM/OSC 12C busses (for when SIS70 VDD isn't 3.3v)
TERM  TERM D H
é é é ) | |
9 ) 9 ) BOLT — BOLT Q STANDOFF STANDOFF
ducial  Fiducial SSTOFE STTNDORF BUMPER SHER
BOLT
p BOLT
ducial
>
0 o Tk 6 6
ducial Nducial BOIT - e R ER STANDOFE STANDOFF
BOLT
g“cm BOLT Design: __FMC-RF-2X245_vIp0b
Revision: vI.0
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