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RADIO_B1_FPGA
RADIO_B2_FPGA
RADIO_B3_FPGA
RADIO_B4_FPGA
RADIO_B5_FPGA
RADIO_B6_FPGA
RADIO_B7_FPGA

I ENENENENENEN]

RADIO_CS#_FPGA
RADIO_DIN_FPGA

RADIO_SCLK_FPGA
RADIO_SHDN_FPGA
RADIO_RXHP_FPGA
RADIO_TXEN_FPGA
RADIO_RXEN_FPGA

VDD_2.9v_VCO

12
3.9k

ua
Each power pin needs a bypass cap. VCCVCO (pin 38) needs two. R
pover bl e L (pin 36) = 2 vee RXBBI+ 48 — RXBBI+ 3
= vee RXBBI- [F RXBBOT RXBBI- 3
o] vec RXBBQ+ [~ RXBBO- RXBBQ+ 3
vce RXBBQ- RXBBQ- 3
221 ycc
5 vee TXBBH (18 o TXBBI+ 4
28 | VCC TXBBI- [—o XBBOT TXBBI- 4
| oo vee TXBBQ+ [0 B0 TXBBQ+ 4
vce TXBBQ- TXBBQ- 4
o2 vee RSS!
52 40
vce RSSI DRSS! 5
vee PABIAS
PABIAS [-14
C94 C102 C10; C10 C99 Cco8
10uF ] 10uF] 10nF 10nF | 1onF | 1onF | 10nF
GND_Radio
RX_RFL
0B s RXRFL |4 SORX_RFL 6
B1 i
— 501 g TXRFL+ L — ;;TX_RFH ¢ GND_Radio
0 B4 B3 TXRFL- TX_RFL- 6
54
o 56 | B4
5 B5
1
R46, A0 RADIO 0 _B7 B6
R4 RADIO B7
R4 RADIO R LD 29
= 7 RADIO_LD <K = LD
R RADIO | R CS#__ o8 6 RX_RFH
R RADIO_B5 LD is an output in [0,2.9]v R DN o glsl\? RXRFH PORX_RFH 6
R! RADIO B6 2.9v is above Vih for the FPGA R SCLK__ 27 8 TX_RFH+
 REA A RADIO_B7 when Vcco=3.3v, so no explicit SCLK TXRFH+ [~ X REA- ;;TX_RFH*r 6
level shifting is required. RADIO SHDN TXRFH- TX_RFH- 6
—RAE=ToT 39 ] sHpg
RA5RE5R66R67<R84RBIRS! RADIO RXHP 42 6 TUNE 1]
73.23.2673.2603.2603.23.27 3. RXHP TUNE |
RADIO TXEN 13 C21 330pF The passive values for this PLL loop
RADIO_RXEN TXENA filter match the x3 reference design.
C22 1.0n RXENA
GND_Radio 301 rosc cPoUT
R95, A0 RADIO_CS# I
RO: RADIO DI g“g GND_Radio
R RADIO_SCLK C41 NM - 1.0nF
R RADIO_SHDN Only one of these caps GND VREF
R RADIO_RXHP should be mounted GND BYPASS
R RADIO TXEN GND RBIAS
R85 RADIO_RXEN GND c23
GND I
GNDPAD
RO4R86R87<R88RI1RBIR! 37 MAX2829
73.2%73.243.2403.2473.2473.2473 oND GND_Radio i
GND PIN GND_Radio
GND
GND_Radio GND
MMCX Jack
Signals driven from FPGA to MAX2829 Inputs GND_Radio

need to be scaled to [0,2.9]v from [0,3.3]v and

be current limited.

See pg. 5 of MAX2825 design guide.
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7 ADC_RX_DB[0: 1 3] e

DVDD_3.3v AVDD_3.3v
{ciet+ C163+

10u|-—/|: Bypass for DRVDD pins

Bypass for AVDD pins

10u F/_[\

C17. C17: C17I
0.1uF 0.1uF 0.1uF s

C17+ Cl7+
0.1uF 0.1uF

7 ADC_RX_DA[0:13] (el

RN2 33
Al DBO 9 8 ADC_RX_TERM_DBO
Al D 10 ADC_RX_TERM DB
Al D 11 6 ADC_RX_TERM D
Al D 12 5 ADC_RX_TERM D
ADC RX D 13 P ADC_RX TERM DB:
ADC_RX D 14 3 ADC_RX_TERM DB5
ADC_RX _DB6 15 2 ADC_RX_TERM _DB6
ADC_RX_DB7 16 1 ADC_RX_TERM DB7
Al DB8 9 8 ADC_RX_TERM_DB8
Al DB! 10 ADC_RX_TERM DB
Al D 11 6 ADC_RX_TERM_DB10
Al X D 12 5 ADC_RX_TERM DB1L
Al X D 13 P ADC RX _TERM DB12
Al X D 14 3 ADC_RX _TERM DB13
15 2 ADC_RX_TERM DA
| 16 1 ADC_RX_TERM DAL
ADC_RX |
ADC_RX RN3 33
ADC_RX 9 8 ADC_RX_TERM_DA:
ADC_RX 10 ADC_RX_TERM DA
ADC_RX 1 6 ADC_RX_TERM_DA4
ADC_RX 12 5 ADC_RX_TERM_DA!
ADC_RX 13 4 ADC_RX_TERM DA
ADC_RX 14 3 ADC_RX TERM DA
ADC_RX 15 2 ADC_RX_TERM _DA8
ADC_RX 16 1 ADC_RX_TERM _DA9
RN4 33
Al ADC RX_TERM DA10
Al R ADC_RX_TERM DALL
Al RO ADC_RX_TERM _DA12
A R ADC RX _TERM DA13
R 3

DVDD_3.3v

us

DRVDD
DRVDD
DRVDD

DA_0

DA_1
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DA _5
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DA_8

DA_9

O
O
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DA_10

55 |
DA 11
561 pa 12
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DA_13

DB_O

DB_1

251 pg 2

DB_3

DB_4

DB_5

DB_6

DB_7

DB_8

DB_9

351 pg_10

DB_11
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DB_12

~~

ADC_RX_OTRI

ADC_RX OTRA 58
ADC—RX—OTRéé ADC_RX_OTRB 39

DB_13

OTR_A
OTR_B

7 ADCiniDCSEE ADC_RX_DCS
7

'ADC_RX_DFS ADC_RX DFS

20

DCS

ADC_RX_PWDNA

60

DFS

ADC_RX _PWDNB

PDWN_A

7 ADC_RX_PWDNA
7 ADC_RX_PWDNB:

Outputs always enabled. FPGA
can use PDWN to disable chip
and just ignore the data outputs.

DGND

PDWN_B

OEB_A
OEB B

DRGND
DRGND
DRGND

AD9248

AVDD
AVDD
AVDD
AVDD

VIN_A+
VIN_A-

VIN_B+
VIN_B-

REFT_A

REFB_A

REFT_B
REFB_B

VREF

SENSE

CLK_A
CLK B

MUX_SEL
SHARED_REF

AGND
AGND
AGND
AGND
GND_PAD

AVDD_3.3v
DC coupled signals from MAX2829 baseband output
vdm = 1.76Vp-p, Vcm = 0.96v, which is in the allowed
range for the AD9238
See pg. 6 of the MAX2825 design guide and
pg. 13 of AD9238 datasheet
2 RXBBI+ XBBI+ 2
3 RXBBI- ;;gXBBI— 5
15 RXBBO+ XBBQ+ 2
14 RXBBQ- ; XBBQ- 2
C38 0.1uF
6 1]
C35. "
7 0.1uF l |1
ADCs are configured to share a reference
C39 0.1uF => REFX_A = REFx_B
C36 0.1uF See pg. 15 of AD9238 datasheet
11 | One 10uF cap is shared for the shorted
+Cltﬂ| pins (space is tight on the board)
C34. r~10uF
10 0.1uF 1]
I7I
C37 0.1uF
8
_]_ +C167 MAX2829 Rx outputs swing 1.76Vp-p
C30! T~10uF R17 AD9248 input span is 2 x Vref
0.1uF 1.07k 0.5% Vref=0.5x(1 + R2/R1)
=> Span = 1 + (1.07k/1.4k) = 1.764Vp-p
= See pg. 6 of MAX2825 design guide and
R18 pg. 15 of AD9238 datasheet
1.4k0.5% (1.4 - DigiKey RROSPL.4KBCT-ND)
AGND
63 ADC RX CLKA ADC_RX_CLKA 8
18 ADC RX CLKB i;ADC:RX:CLKB 8
AVDD_3.3v

AGND

Always output data in de-multiplexed mode
(separate 1/Q channels) and always
share a reference between ADC channels
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AVDD_3.3v One 0.1uF per AVDD pin; one 10uF shared by 3 pins

C1. C14+ Cl4+ C14% C1. C143J_1:
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
C150+ | C149+
10uF/|'\ 10uF/l-\_
AGND

DVDD_3.3v

16-bit pin compatible AD9777. Theyre

51

AVDD_3.3v DVDD_3.3v
T T One cap of each value per DVDD pin
C15: C15! C131+| C133+ C139+ Cl141+ C135+ C137+ |
0.1uF 0.1uF louF/-l-\ 10UFATN 10UFATN 10UFAT~  10uFA T~ 10uF/[\
C154+
10uF—T~
C13l C12 C12: C12 C12| C11
Caps for CLKVDD pins h 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
AGND

AVDD_3.3v

C13: [eik 0140% C14%
1.0nF 1.0nF 1.0nF 1.0nF

C13t
1.0nF

—a
1.0nF

&f

DGN

circuit sets the common voltage of the differential signals
to“the required 1.1v and attenuates the diff swing to around 100mVrms

SPTX_DAC_CLK+ 8

SHTX_DAC_CLK- 8

connected here for flexibility later. us Mount LPF cap only if input data
NoOOOO 0O coOoOoOO rate is less than 10MSps
X D9 30 f pe777 p1e0 $5555S §S §558§8S =651
X D. 29 = Bobbbd ¥¥ TIIIIZ NM - 1.0pF
AD9777_P1B1 55
X D 28 {pipy ©o
X D: 27
X - 24 pic LPF [2—
X D! 23
- o 23 p1g3 SHTXBBI+ 2
P1B4
X D 21
P1B5
< = 201 p1gg
X D 19 3 TXBBI+
= P1B7 IOUTAL i
X D10 TXBBI- Th
% 5 161 pis IouUTB1 2 D)TXBBI-
% 5 o] P1B9
P1B10 Se . 7 of MAX2825 Design Guide
X D. TXBB pg g
% 5 12 p1g11 ouTA2 -6 e DDTXBBQ+ %
X ) o PiB12 10UTB2
« P1B13
7 TX_DAC_I_D[0:15] K e
% g 2 501 AD9777_P2B0
2 AD9777_P2B1 DPTXBBQ- 2
X QD 48 |
P2B0
B - 471 pog1
X Q 46 TX DAC CLK+
P2B2
= ) 451 p283
X Q 42 R71
X ) a1 | P2B4 100 LVDS termination
X Q 40 PgB‘Z c 5
X Q 39 | P28 LK+ 178 TX_DAC_CLK-
P2B7 CLK-
X Q 38
X S P2B8
3
X o) P2B9
34
X o) P2B10
33
X oD =] P2B11
% oD 22| P2B1211PORTCLK
P2B13/IQSEL
7 TX_DAC_Q_D[0:15] << e
7 TxiDAciPLLiLOCKEE K Bﬁg ;LELSEL.? CK g DATACLK/PLL_LOCK FsapJ1 -2
7 TX_DAC_RESET RESET FSADJ2
csB 56 R42 R41
7 TX_DAC_SPI_CSB CLK 20| SPLCsB NM - 1.9K 0.5% 1K 0.5%
7 TX_DAC_SPI_CLK <00 23] SPICLK REFIO %+0155
7 TX_DAC_SPI_SDO SDIO 54 | SPI_SDO 2 % C50: OuF Should be used in 1R mode (one resistor sets
7 TX_DAC_SPI_SDIO SPISDIOg0c000 $5522222222222 0.1uF full scale swing for both channels) for best
Gooooo S56600no00O0O0 1/Q gain balance. Mount 1.9k resistors for
000000 00I<IIIIIIIIIL R41 and R42 to use 2R mode instead.
AD9775 See pg. 26 of AD9775 datasheet
DGND AGND
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AVDD_3.3v DVDD_3.3v
C17¢ 164 C17: 168
0.1uF 1.0nF 0.1uF 1.0nF
AGND DGND
AVDD_3.3v
T U6
281 AvDD  DVDD
R96 1k
RssI < RSS| A 211 AIN
C47
330pF
R30 10k
AGND OTR
RZMOk MODE
CLAMP
R28 12k STBY
25 | REFTS HIZ
WAX2829 RSS! signal swings [0.5,2.51v REMOK REFBS
AD9200 supports a 2Vp-p input (when CLK
REFSENSE is Ov and MODE is AVDD/2), 22
so this needs a mid-range level of ci04 1+ REFTF DO
1.5v=REFTS=REFBS. T0uF= 40 D1
D2
See MAX2829 datasheet, pg. 35 and 0.1uF 4 REFBF D3
AD9200 datasheet, pg. 11 C42___L643 D4
=T D5
D.1uF 0.1uk
v [ Tou 26 yReF D6
R26 0 b7
(1:‘(1)?1F ocf:F CLAMPIN D8
. - REFSENSE D9
RZ5
11 AGND  DGND
1 AD9200_28550P
AGND

DVDD_3.3v

13 RSSI ADC OTR SHYRSSI_ADC_OTR 7
RSSI_ADC_CLAMP.

L RESLADC_CLAMY RSSI_ADC_CLAMP 7
SSLADC RSSI_ADC_SLEEP 7

16 RSSI_ADC HIZ RSSI_ADC_HIZ 7

15 RSSI_ADC_CLK SPRSSI_ADC_CLK 7

3 RSSI_ADC D!

2 RSSI_ADC D.

5 RSSI_ADC_D:

6 RSSI_ADC_D:

7 RSSI_ADC_D:

8 RSSI_ADC_D5

9 RSSI_ADC_D6

10 RSSI_ADC_D7

1 RSSI_ADC_D8

12 RSSI_ADC D9

SORSSI_ADC_D[0:9]
DGND

7
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Rev

Jl The MAX2829 reference design wires
the RX signal to the TX pin. This should
GNI;IG be double checked! uU1s 6.8pF C27 u17 6.8pF C26 3.6nH L15
4 3 |1 4 2 RXRFL_POSTFILT |1 RX_RFL
GND 6.8pF C31 U6 6.8pF C29 GND 2.4GHz it IN  ouT it Y DORX_RFL
GND GND L
SMA_JACK ANTI® TX |2 51RFIN  GND 2 u €25
J2 ANT r/'/:Rx 10 1T 1.5pF C28 RF_2450BP15B100 1.0pF
11 6 1 |
GN2|G 1 6.8pF C32 oD GND  5GHz | GND_Radio GND_Radio
oD oND RF_2450DP15E5400
3 fyer GND L 1.2nH (1.3nH) 0.5pF C49
SMA_JACK 7| s GND GND_Radio RX_RF_5GHz A H RX_RFH SSRX_RFH
L13 -
GND_Radio GND AVDD 3.3v  C68 1.0uF
GND
GNDTAB l—' 69 Lu
0.5pF 2.0nF
7 ANTSW1 ANTSW1 L8 ~~BN18AG102SN1 RF_UPG2035T5F 1] |
ANTSW2 L9 ~~BN18AG102SN1 GND_Radio 11 |
7 ANTSW2 )
C71 3.0pF C70 1.0nF GND_Radio
L19
c11 C86 8.2nH
10nF 10nF uli4 LOPFI Icee
4 3 L=20mil L=20mil L=20mil L=20mil TXRFH_Postamp
CND_Fado oo c|33 5 o e 2 " ce7 £ c72 AVDD_3.3v
I RFIN  GND 0.3pF 0.5pF 10UF C60
6 1 1 |
GND 2.4GHz GND_Radio I
RF_2450DP15D5400 L18
1 1.2nH
GND_Radio 1.0nF C65 -
BE
El8
ol|lo
3.0pF C48 =i
L=200mi I |l L=gmil © L=60mi 1 TXRFL_Postamp
1
c46
2.7pF
GND_Radio
EVKit uses TDK Baluns, which are available
from Digikey. The MAX2829 ref design uses
Murata baluns, which are harder to get. These
are the TDK parts with 1/0 impedances and
passive values matched to the latest ref design.
13 C63 6.8pF C64 1.8pF
TX_RFLi((— X RELE ” 4l oae ungaL R37 36 0.5% ” L=200mil ___L=24mil H L=28mil TXRFL Preamp
C57 6.8pF 6 R3 R38
L12 Ne 150 150 L17
6.8nH| 1.5nH
GND
TX_RFL-
TX_RFLLL H 3 BAL- oND [ —+
C56 6.8pF HHMI1521 GND_Radio
C58 1.2pF T4 uis C61 1.5pF 35 20 C62 1.0pF
TX_RFH+ |1 4 1 4 2 |1 L=300mi l L=32mil || L=28mil _TXRFH_Preamp
TX_RFHHK 11 BAL+  UNBAL ouT 11 11 Pullup resistors on Q1/Q2 bases leave
5 GND GND amps Off by default. FPGA must drive
NC RF_5515BP15C975 L16 VDD_2.9v_RF AVDD_3.3v the signals low to enable an amp.
9-5.8GHz BPF NM -@.7nH
TX_RFH- 11 3 GND i R54 K
TX_RFH-K- it BAL- GND T
C59 1.2pF HHM1570B1 1 GND_Radio R55'1K l
GND_Radio L14 ~~BYN18AG102SN1 $>2.4PA_EN
L=40mil 10 ~~BNI18AG102SN1 Sy5PA_EN
R571
u23
TXRFL_Postamp 18 VBBL LB 77 :I:css
RFout_LB VBB2_LB ca9 L onF
VDD_LB T ’
F]‘j: RFout_HB13 "
RFout_HB14 VCC1_LB
TXRFH_Postamp 15 RFout HB15 C123
1.0nF
6
Symbol from Maxim VBB1&2 HB 10
Reference Design V\?gg :g 1 £c79
TXRFL_Preamp 2 RFin LB - L=40mil 750hm . C87 1.0nF
TXRFH_Pream - FERE vCC1 HB |7 )¢ soz Bles gﬁF Lon
= 51 RFin_HB wuwy vcez He (2 "
2222 L=40mi I 750hn oy —L_ L
xxxxg C73 = c74 3 OpF 0 luF
8388% NC8 3.0pF 0.1uF
211 vget 1B e ann  NCIO Op : 5
R62/-—C80 Vdet HB Zzzzzzz=z= NC20
% 0.1uF [CXCXCRCRCICRCRGR)
o luF RF_IRM046U7
TP10 _Ri iversi
P11 51 ﬂ::lﬁxi:iﬁql"l CMC - Rice University ‘;l 2 E
1 1 Title - [L 7]
GND_Radio GND_Radio WARP Radio Board )
Description
RF Front End x4
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J3B J3A
81 121 1 41
5 81 121 R 1 41
X_DAC PLL LO! ADC RX DA
4 TX_DAC_PLL_LOCK 5 = 82 1gy 122 (22— 3 ADC_RX_DA3 = DA 212 a2 RADIO_B7_FPGA 2
X DAC Q D1 83 123 RSSI ADC CLAMRNpas| ADC CLAMP § 3 ADC RX DA4 ADC_RX _DA: 3 43
4~ TX_DAC_Q_D1! 5 = 83 123 I_ADC_ _RX_| R 3 43 RADIO_B6_FPGA 2
X_DAC_Q_D1. 84 124 RSSI_ADC_SLEEI SSI ADC SLEEP 5 3 ADC RX DA2 ADC_RX_DAZ 4 44 b
4 TX_DAC_Q D1 X_DAC_Q _DI. 84 124 RSSI_ADC_HIZ e S ADC_RX_DA! 5|4 44 e RADIO_B5 FPGA 2
4 TX_DAC_Q_DL = 85 g5 125 —E—g SSI_ADC_HIZ 5 3 ADC_RX_DAS 5 45 (45 RADIO_B4_FPGA 2
X DAC Q D12 | |~ 57186 126[75; RSSI_ADC D5 ADC RX DA6 [ |~ 76 46 47
4 TX_DAC_Q_D1. 87 127 SSI_ADC_D5 5 3 ADC_RX_DA6 = 7 47 RADIO_B3_FPGA 2
X_DAC_Q D11 88 | 128 RSSI_ADC D4 ADC_RX_DB8 8 a8
4 TX_DAC_Q_D1 88 128 SSI_ADC_D4 5 3 ADC_RX_DB8 = 8 48 RADIO_B2_FPGA 2
X_DAC_Q D10 89 129 RSSI_ADC D3 S ADC D3 5 3 ADG RX DAL ADC_RX DAL 9 49
4 TX_DAC Q D1 X_DAC_Q D! a0 |89 12972, RSSI_ADC D2 AR R - ADC_RX_DAO 0l 4 RADIO_B1_FPGA 2
4 TX_DAC_Q_D9 0190 130 130 SSI_ADC_D2 5 3 ADC_RX_DAO 1041 50 --512\—‘;1
5 91 131 c R 1 51
4 TX_DAC_Q_D8 K—Prpac-2-28 9219, 13 132 — SSI_ADC D1 5 3 ADC_RX DBI R 1217, 5 [52—
= 93 133 = SSI_ADC_DO 5 3 ADC_RX_DB12 = 13 o3
4 TX_DAC_Q D7 X DAC_O D6 93 133 RSSI_ADC D6 ARG ADC_RX_DBLL 13 53
4 TX_DAC_Q D6 BAC 94 1o, 134134 SSABE SSI_ADC_D6 5 3 ADC_RX_DBLI = 5 14 {7, 5a 04—
4 TX DAC Q D5 X DA D5 gg- 95 135 —Eg RSSI_ADC_D7 SSI_ADC_D7 5 3 ADC_RX_DBL ADC RX D }2 15 55 3‘55—
9% 136 R 16 56
4 TX_DAC.Q.D4 X_DAC Q D4 a7 |95 159 [az RSSI_ADC OTR SSI_ADC_OTR 5 3 ADC_RX_DB9 ADC_RX DB9 17115 S RSSI_ADC_CLK SSRSSI_ADC_CLK 5 ||
X_DAC_Q D3 o8 | 138 RSSI_ADC D9 ADC_RX_OTRB| 18 58
4 TX_DAC_Q_D3 98 138 SSI_ADC_D9 5 3 ADC_RX_OTRI — 18 58
X DAC Q D2 T 139 RSSI_ADC D8 ADC_RX_DA7 19 ) EERPOM 10
4 TX DAC_Q D2 X DAC Q D1 100199 139075 TX_DAC | D15 SSIADC_DS 5 3 ADC_RX DA ADC_RX_DA8 20|19 9% RADIO_RXHP_FPGA ;; EERPOMIO 8
4 TX_DAC_Q D1 1o ] 100 140 7% TX_DAC_I_D15 4 3 ADC_RX_DA8 £ 20 60 21 RADIO_RXHP_FPGA 2
101 141 R 21 61
TX DAC Q DO X ADC RX DA RADIO RXEN FPGA
4 TX_DAC_Q_DO = 1021707 14 (42 TX_DAC_I_D14 4 3 ADC_RX_DA9 = 2215 62|62 RADIO_RXEN_FPGA 2
TX DAC SPI_SDO 103 143 X 3 ADG RX DAL ADC_RX_DA10 23 63 RADIO_SHDN _FPGA RADIO SHON FPGA 2
4 TX_DAC_ sm _SDO TX DAC SPI 5010 Ton] 103 143 00 % TX_DAC_|_D13 4 _RX_| ADC RX DALL 23 63 ADC RX DTS . I
3 ADC_RX_DALL i 24 64 = ADC_RX_DCS 3
4 TX_DAC_SPI_SDIO TX DAC SPICLK Tos | 104 144 152 % TX_DAC_I_D12 4 2DE RXDALS 2124 64 ADERXDES _RX_|
4 TX_DAC_SPI_CLK = o] 105 145 9% TX_DAC_I_D11 4 3 ADC_RX_DA12 ;56— 25 65 —22 = DC_RX_DFS 3
106 146 26 66
4 TX_DAC_SPI_CSB TX DAC_SPI CSB 107 1707 147 [H4Z X TX_DAC_I_D10 4 3 ADC_RX_DAL ADC_RX_DALS 20177 67 L ADC_RX_PWONE DC_RX_PWDNE 3
TX_DAC_RESET 108 148 X ADC_RX_OTRA| 28 | |68 ADC_RX_DBO
4 TX_DAC_RESET RADIO 1D 100|108 148179 X TX_DAC_I D9 4 3 oADC_RX_OTR ADC_RX_PWDNA 20|28 %8¢ ADC RX DBL ADC_RX_DEO
2 RADIO_LD 119 ] 109 149 =28 X TX_DAC_I_D8 4 3 ADC_RX_PWDNA [ED3 ]2 69 o0 ADG RX DB2 ADC_RX_DB1 3
2 RADIO_CS#_FPGA 111 ] 110 150 TX_DAC_I_D7 4 21130 70 ADC_RX_DB2 3
110 | 111 151 X — X LED2 213 [ X [ ADC RX DB3 ¢
2 RADIO_SCLK_FPGA 115|112 152 52 X TX_DAC_I_D6 4 TEDL 22132 720 ADC RX DB4 ADC_RX DB3 3
2 RADIO_DIN_FPGA 1] 118 153 —}ﬁi 53 TX_DAC_I_D5 4 33 73y ADC RX DBE ADC_RX_DB4 3
2 RADIO_TXEN_FPGA DIPSW 1 11e | 114 154 X TX_DAC_I_D4 4 5PA EN —34 {3 74 e ADC RX DB6 ADC_RX_DB5 3
U5 115 155 (153 TX_DAC_I_D3 4 6 5PA_ENKK- B35 75 18 C ADC_RX_DB6 3
| 156 4
116 156 36 76
DIPSW._2 17 | 775 1es [5z TX_DAC | D2 TX_DACID2 4 5 2.4PA_EN 2.4PA EN v R 7 ADC _RX_DB7 ADC_RX_DB7 3
DIPSW_3 118 158 TX_DAC | DL ANTSWIL 38 | 78 FPGA CLK+
DIPSW 4 119 | 118 1587y TX DAC I D0 TX_DAC_| D1 4 K ANTSW1 ANTSW2 a9 |3® Bl FPGA CLK- FPOACLK: 8
oo | 119 159 [7a5 TX_DAC_I_DO 4 6 ANTSW2 030 79 a0 FPGA_CLK- 8
120 160 40 80
1 CONN160-HIROSE 1 1 CONN160-HIROSE 1
EXT_GND EXT_GND EXT_GND EXT_GND
e
B
LED1
[ED2 AVDD_3.3v
LED3 sw2
— |4 DIPSW_4
j— Y DIPSW 3
j— DIPSW 2 ||
R9 R1( R11 = |1 DIPSW 1
110 91 100 =
SW DIP-4
D3
LED_RED LED_GREEN LED_YLLW
N A 66 V1)
I AGND
GND_Radio
A
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DVDD_3.3v
U19
R4 160
cu3_ [+ g“HDN 2K0. AVDD 3.3v VDD_2.9v_RF
10uFAT< +Cl114 D7 u24 T b
4k 0.5% T~10uF R13 420
31 GND o N LEP-RED t HvN  vout |8
L[T1963-ADJ_T0O220 N c82 alg
EXT_5v 1.0uF HDN# ng cs1 ._ED RED
1.0uF
I T MAX8887EZK29
+C107 EXT_GND DGND C124 EXT_5v  VDD_29v_RF VDD_2.9v_VCO DVDD_3.3v AvDD 3.3v
30uF 10nF
1+ ‘
c8s =/ AGND GND_Radio
EXT_GND 4.7uF
EXT_5v AVDD_3.3v VDD_2.9v_VCO L ™3 ra PO ||
AVDD_3.3v
R 0 u21 T RA43 120
2 RA5 160
DY c117 [+ g\‘HDN vout ce3 C125 c84
LED_RED 10UFT=< ADJ +C118 D8 1.0uF 10nF 1.0uF LED RED
~ 1 [ ST<10uF LED_RED GND_Radio DGND AGND
¥ - MAXB510EXK29
L[T1963-ADJ_T0O220 A
1 L 39
DVDD_3.3v T 1 AGND GND_Radio .
EXT_GND AGND 1
MHOLE
R72
c
1k
AGND
EERPOM 10 sseerpoM 0 7
DGND
Mount these resitors to allow the FPGA
to drive the clock input for the data
converters. These *must* be removed N
to use the external clock connector.
vV FPGA CLK- \NFPGA_CLK- 7
AVDD_3.3v AVDD_3.3v Lk FRCACLE ggppGA:CLK)' 7
U26 T J15
s c179J Lo.1u|= ; |
VDD CLKIN+ [ 10 2
VDD CLKIN- a3
VDD 5 C180 O0.1uF 4
VDD SYNCB = C106 Sx pins configure part. Each is a four-level input: R79 R80 AGND Jumper-4
VDD | 25 1.0uF 0=GND, 1/3=NC, 2/3=VREF, 1=VDD 1k NM - 1k
VDD SO 16 S1=0 Delay block disabled
VDD Sig S1=1 CMOS/CMOS/LVDS outputs
VDD gg 14 $2=1/3 All Outputs on
3 ADC_RX_CLKAC ADC RX_CLKA RIAZR 28 | ouor o 13 $3=54=0 OUT2 Phase=0 VDD 330 AGND
* ouTo- zg 11 $5=56=0 OUT2 Divide=1
ADC RX_CLKB 69 3 23
3 ADC_RX_CLKBL: REAR 55| ouTL+ S7 g $8-0 OUTL Divide~[1,2,4]
ouT1- Sg 8 T Divide = OUTL Divide 0 ->
S10= 0 OUTT Divide= 1/3 ->
4 TX_DAC_CLK+ ;é Sﬁg gti* 19 1 out2+ s10 [-£ 1>
4 TX_DAC_CLK- 181 ouT2-
VREF [F—x 1 ci0s
SND RSET AGND 1.0uF
GNDPAD R73 AGND
AD9513 4.12k 1%
i
AGND
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