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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
u4
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
194 vee RXBBI- [~22 RXBEOE RXBBI- 3
7o vee RXBBQ+ [~ RXBBO- RXBBQ+ 3
vee RXBBQ- RXBBQ- 3
22 vee XBBI
N
:’ vee TXBBI+ 12 ST TXBBI+ 4
28 | VCC TXBBI- [—o XBBOT TXBBI- 4
7 27| vee TXBBQ+ [0 XBBO- TXBBQ+ 4
vee TXBBQ- TXBBQ- 4
4 vec RSS!
52 40
vce RSSI SORSSI 5
vee PABIAS
PABIAS [-14
C94 ——C102 C101——C100——C99 ——C98
LOuF ] 1OuF] 10nF ] 10nF | 10nF | 10nF ] 1onF
12
3.9k
GND_Radio
RX_RFL
0B s RXRFL |4 SHRX_RFL 6
Bl :
— 501 g TXRFL+ L — ;;TX_RFH ¢ GND_Radio
o B4 B3 TXRFL- TX_RFL- 6
54
o 56 B4
S BS
1
R46, A0 RADIO 0 _B7 B6
R4 RADIO B7
R4 RADIO R LD 29
= 7 RADIO_LD <K = LD
R RADIO | R CSi__og 5 RX_RFH
R RADIO_B5 LD is an output in [0,2.9]v R DIV 5| 557 RXRFH PPRX_RFH 6
R RADIO_B6 2.9v is above Vih for the FPGA R SCLK o7 g TX REH+
Ri 1 RADIO B7 when Vcco=3.3v, so no explicit SCLK TXRFH+ =0 TX REH- ;;TX—RF"H 6
level shifting is required. RADIO SHDN TXRFH- TX_RFH- 6
— R =ToT 39 ] sHpg
RA5RE5R66R67<R84RBIRS! RADIO RXHP 42 6 TUNE 1]
73.23.2673.2603.23.23.27 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 1.0m RXENA
GND_Radio 30 rosc cPoUT
R95, 10 RADIO_CS# I
RO: RADIO DI g“g GND_Radio
R RADIO_SCLK C41 NM - 1.OnF
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 ™
GNDPAD
R94RE6RE7<REBRILRBIRI 37 MAX2829
73.2G3.2G3.243.243.243.2G3 oD GND_Radio '
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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(e]
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DA_4
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DA _5
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DA_7

DA_8

DA_9

O
O
o] bl o] B o]

DA_10

55 |
DA 11
561 pa 12

< [X|<[X|X<[<]%

DA_13

DB_O

DB_1

251 pg 2

DB_3

DB_4

DB_5

DB_6

DB_7
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DB_9

351 pg_10

DB_11
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DB_12
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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 RXBBQ+ 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
€36 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
€30 ~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
Always output data in de-multiplexed mode
(separate 1/Q channels) and always
share a reference between ADC channels

AGND
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AVDD_3.3v One 0.1uF per AVDD pin; one 10uF shared by 3 pins AVDD_3.3v DVDD_3.3v
One cap of each value per DVDD pin
C1. C14+ Cl4+ C14% C1. C143J.1: C15: C15! C131+| C133+ C139+ Cl141+ C135+ C137+ |
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF ll)uF/'l'\ 10UFAT~ 10uFAT~ 10uF—T~  10uFA T~ 10uF/‘I\
C154+
C150+ | C149+ 10uF—T~
10uF. 10uF: C13l C12 C12: C12 C12| C11
Caps for CLKVDD pins L 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
1 AGND
AGND
C13: Cl C14 C14 C131 C13t
1.0nF 1.0nF 1.0nF 1.0nF 1.0nF 1.0nF
DGND
DVDD_3.3v AVDD_3.3v
1 r Datasheet doesn"t mention what
16-bit pin compatible AD9777. They“re <! d to do with the LPF pin but EV kit
connected here for flexibility later. us b N 4 schematics decouple it to CLKVDDD
[aYaYaYaYa¥aRyaYaliyaYaYaYayalal . with 1 pF cap.
- — 301 apo777 PiB0 555558 9§ §88888| T8 52 of AD9775 datasheet
X D 29 | \na7777p1B1 bbbbbd ¥ TIII<< 1.0pFSe€ PY- 52 © atashee
X D! 28 | = oo
P1BO 0o
— - 21 { p1g1
— - 24 { 17 LPF 22—
X D! 23
X B - P1B3 SOTXBBI+ 2
% 5) S P14
X Di 0 P1B5
X D 19 | P1B6 3 TXBBI+
X D10 16 P1B7 IOUTAL 72 TXBBI- This circuit sets the common voltage of the differential signals
P1B8 I0UTB1 DOTXBBI- 2 s A :
X D 15 P1B9 to the required 1.1v and attenuates the diff swing to around 100mVrms
X D 14
P1B10 See pg. 7 of MAX2825 Design Guide
X D! TXBB P9 9
% 5 12 p1g11 ouTA2 -6 e SITXBBQ+ 2
X B 15| P1B12 I0UTB2
« P1B13
7 TX_DAC_I_D[0:15] <<
é g g Zg AD9777_P2B0
X oD AD9777_P2B1 DITXBBQ- 2
% 5D 481 P280
P2B1
i g 32 PoB2 TX DAC CLK+ SPTX_DAC_CLK+ 8
X ) 2 P2B3 R71
X Q 41 | P2B4 100 LVDS termination
X ol a0 P25 CLk+ [-2
- 8 39 pog7 CLk- [ TX DAC CLK- STX_DAC_CLK- 8
X 0 3 P2B8
X Q 34 | P2B9
& 5 33 P2s10
& oD 33 Pa11
X 0D 31 P2B12/1PORTCLK
= P2B13/IQSEL
7 TX_DAC_Q_D[0:15] << e
7 TxiDAciPLLiLOCKEE K Bﬁg ;LELSEL.? CK g DATACLK/PLL_LOCK FsapJ1 o2
7 TX_DAC_RESET RESET FSADJ2
7 TX_DAC_SPI_CSB e 561 spi_css Rz Rt 5%
7 TX_DAC_SPI_CLK SDO 53 | SPI_CLK i
7 TX_DAC_SPI_SDO SDIO 54 | SPI_SDO 2 % OuF Should be used in 1R mode (one resistor sets
7 TX_DAC_SPI_SDIO SPLSD'OQ 229222 ©L292229222222 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.
ADS775 ] H,’:i}fi,i’i;iﬁ%:i%}{ﬁi See pg. 26 of AD9775 datasheet
] ﬂ E i Ej j o
DGND AGND
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AVDD_3.3v DVDD_3.3v
c17 168
0.1uF 0.1uF 1.0nF
DGND
AVDD_3.3v
28
2 Rss! << 27
R30 10k
ROk

MAX2829 RSSI signal swings [0.5,2.5]v
AD9200 supports a 2Vp-p input (when
REFSENSE is Ov and MODE is AVDD/2),
so this needs a mid-range level of
1.5v=REFTS=REFBS.

See MAX2829 datasheet, pg. 35 and
AD9200 datasheet, pg. 11

R28 &2k 21
25 |

RZ7ok
22
+| Cl04
= 40
0.1uF 4
:—Lc43
0.1uk 26
C45 ————c44 R26 0
0.1uF
RS
1

AVDD DVDD

AIN
OTR
MODE
CLAMP
STBY

REFTS HIZ
REFBS

REFTF DO

REFBF D3

VREF D6

CLAMPIN D8
REFSENSE D9

AGND DGND

AD9200_28SSOP

DVDD_3.3v

RSSI_ADC OTR

SPRSSI_ADC_OTR 7

19 RSSI_ADC_CLAMP

RSSI_ADC RSSI_ADC_CLAMP 7

RSSI_ADC

RSSI_ADC_SLEEP 7

RSSI_ADC

RSSI

RSSI

RSSI

RSSI

RSSI

RSSI

RSSI

RSSI

RSSI

RSSI

22 P 3 3 3 P2 b b 03
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Jl The MAX2829 reference design wires
the RX signal to the TX pin. This should
GN2|G be double checked! u15 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 i1 Y DORX_RFL P
GND GND L
SMA_JACK . 12 5 I 2 C25
2 QN%-/'/:& 10 11 RFIN ND 1.5pF C28 HRF 2450BP15B100 1.0pF
1 6 1 |
GN2|G 1 6.8pF C32 oD GND  5GHz | GND_Radio GND_Radio
oD oND RF_2450DP15E5400
alyer aND L 1.2nH (1.3nH) 0.5pF C49
ND_Radi RX_RF_5GH RX_RFH
SMA_JACK 7| ves aND GND_Radio z ISAR ” SORX_RFH o
GND_Radio GND AVDD 3.3v  C68 1.0uF
o GND c69 L11
NDTAB 0.5pF 2.0nF
ANTSW1 RF_UPG2035T5F |1 |
; ﬁmgw% 22 ANTSW2 GND_Radio 1 |
C71 3.0pF C70 1.0nF GND_Radio
L19
Cl15———— C86 8.2nH
10nF 10nF u14 1.0pFI Ices
4 3 L=20mil_L=20mil L=20mil L=20mil TXRFH_Postam
GND_Radio 6.8pF C33 GND  5GHz l; T 1 p
| 5 G 2 ce7 c72 AVDD_3.3v
I RFIN ND 0.3pF 0.5pF 1.0uF C60
6 1 1 |
GND 2.4GHz GND Radio I
RF_2450DP15D5400 L18
1 1.2nH
GND_Radio 1.0nF C65 -
€]
El8
ol|lo
3.0pF C48 =i
L=200mi I |l L=gmil ~ L=60mi 1 TXRFL_Postamp
I
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
R37 36 0.5% L=200mil __ L=24mil L=28mil E
TX_RFLKK TX_RFL+ ” 4 pas UNBAL ” ” TXRFL_Preamp
C57 6.8p 6 R3| R38
L12 Ne 150 150 L17
6.8nH 1.5nH
GND
TX_RFL-
TX_RFLLL H 3 BAL- oND [ —+
C56 6.8pF AAM1521 GND_Radio
C58 1.2pF T4 u18 C61 1.5pF 35 30 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.
o 12 4.9-5.8GHz BPF NM -.7nH
TX_RFH-(( X RFH- H 3 BAL- GND |2 + AVA
C59 1.2pF HHM1570B1 1 GND_Radio R55'1K l
GND_Radio $>2.4PA_EN
- SYSPA_EN
<ot
) RS/
REPMOK
u23
TXRFL Postamp 18 VBBL 1B :T:css
RFout_LB VBB2_LB c8o LonF
VDD_LB T ’
ﬁj: RFout_HB13 s
RFout_HB14 vcel_LB
TXRFH_Postamp 15 RFout HB15 C123
1.0nF
6
Symbol from Maxim VBB1&2 HB 10
Reference Design VBB3_HB =/ J—(;79
TXREL Preamp 2 VbD_HB =a0mil 750hm c87 | 1.onF
RFin_LB 5GHz Bias c78 | 1.0nF
SERE VCC1_HB T 0.1uF !
TXRFH P ) rooo ! .
— 5-{ RFin_HB rifrifrog vcez HB 2 o715 —=—c76
FrEw L=40mil 750hn o —_ L
a C73 =—=—C74 3.0pF 0.1uF
8888% Nes 3.0pF 0.1uF
Vdet_LB D\O\D\D\D\D coo NC19 B E
R62Z-—C80 Vdet HB zzzzzz=z=z= NC20
1w 01uF C00600000
RF_IRM046U7
TP10 g{ﬂﬁﬁﬁ:lﬁjvi CMC - Rice University [
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4 TX_DAC_PLL_LOCK
X_DAC_Q_D1
TX_DAC_Q_D1.
TX_DAC_Q_D1:

INENEN

TX_DAC_Q_D1
TX_DAC_Q_D1
TX_DAC_Q_D1
TX_DAC_Q_D9

ENENFNEN

TX_DAC_Q_D8
TX_DAC_Q_D7
TX_DAC_Q_D6
TX_DAC_Q_D5

FNENESEN

TX_DAC_Q_D4
TX_DAC_Q_D3
TX_DAC_Q_D2
TX_DAC_Q_D1

ENENFNEN

TX_DAC_Q

TX_DAC_ SPI SDO
TX_DAC_SPI_SDIO
TX_DAC_SPI_CLK

ENENESEN

TX_DAC_SPI_CSB

TX_DAC_| RESET
2 RADIO_LD

2 RADIO_CS# _FPGA

INEN

2 RADIO_SCLK_FPGA
2 RADIO_DIN_FPGA
2 RADIO_TXEN_FPGA

%%
%%
%%
!

38 J3A
81 121 1 41
o 81 121 " 1 @
X DAC PLL LO ADC RX_DA!
S DAC O Di5 8218 122 RSSI ADC CLAM 3 ADC_RX_DA3 ADC RX DAL 212 a2 RADIO_B7_FPGA 2
= 83 123 SSI_ADC_CLAMP 5 3 ADC_RX_DA4 = 3 43
DAC O D14 aa |83 1235 RSSI_ADC_SLEE EARGC) — ADC_RX_DAJ 23 a3 RADIO_B6_FPGA 2
X _DA SSI_ADC_SLEEP 5 3 ADC_RX_DA2 R RADIO B5 FPGA 2
X DAC_Q DL 84 124 RSSI_ADC_HIZ ADC_RX DA 4 44 _B5_|
= 85 185 125 = SSI_ADC_HIZ 5 3 ADC_RX_DAS 515 45 32 RADIO_B4_FPGA 2
X DAC Q D12 | |~ 57186 126[75; RSSI_ADC D5 ADC RX DA6 [ |~ 76 46 47
87 127 SSI_ADC_D5 5 3 ADC_RX_DA6 = 7 47 RADIO_B3_FPGA 2
X_DAC_Q D11 88 | RSSI_ADC D4 ADC_RX_DB8 8 a8 B3|
X_DAC_Q D10 88 128 RSSI_ADC D3 SSLADC D4 5 3 ADC_RX DB8 ADC_RX DAL 8 48 RADIO_B2 FPGA 2
89 1 g9 109 (122 SSI_ADC_ D3 5 3 ADC_RX_DAL = 919 4942 RADIO_B1_FPGA 2
X DAC Q D 20y 15 [130 RSSI_ADC D2 SSIADG D2 3 3 ADC RX DA ADC_RX_DAO 10, 5 lse BL
o o1 131 c " 11 51
X DAC Q D8 02 {5 135 |32 RSSI_ ADC D1 SSI_ADC D1 5 3 ADC_RX_DB1 ADC RX DB13 12175 5 |52
Lot 93 |93 133133 — SSI_ADC_DO 5 3 ADC_RX_DBI2 B 13 13 g3 |53
Lyl 94 1o, 134|134 - SSI_ADC_D6 5 3 ADC_RX_DBIl Ao L 1417, 54 f54—
X DA DS gg- 95 135 —Eg RSSI ADC D7 SSI_ADC_D7 5 3 ADC_RX_DB1 ADC RX D }2 15 55 3‘55—
9% 136 R 6 56
x e g b 97 | g7 137 |32 RSS| ADC OTR “RSSI_ADC_OTR 5 3 ADC_RX_DB9 — g?.—JgB 17177 57 |-5L RSSI ADC CLK SPRSSI_ADC_CLK 5
X DAC Q D2 o 138 RSSI_ADC D8 SSIADC. D9 5 3 ADCRX OTR ADC RX DA s s
99 199 139 |32 SSI_ADC_D8 5 3 ADC_RX_DA7 = 19 179 59 92—
X DAC Q D1 100 00 10 | 240 X % DAC 1 D15 4 3 ADC RXDAS ADC_RX_DA8 2005 g [0 RADIO RXHP FPGA sy paDIo_RXHP_FPGA 2
101 141 " 21 6l
TX DAC Q DO 102 | 100 24117, X 1 DAC | D14 4 3 ADG_RX_DA9 ADC RX_DA! 2|2 le RADIO RXEN EPGA \x papio RXEN FPGA 3
TX DAC SPI_SDO 103 143 X _DAC_| | 3 ADC R« DAL ADC_RX_DAL0 23 63 RADIO_SHDN FPGA << RADIO SHDON EPGA
TX_DAC_SPI_SDIO 104 igi iﬁ 144 X K—gﬁg—:—gg j 3 ADC_RXDAIL ADC_RX_DALL 4 %;31 gi 64 ADC_RX_DCS ADC RX DCS 3 2
TX DAC_SPI_CLK 101 100 156 [1as X DACT I B1s 4 3 ADC_RX DAL2 ADC_RX_DA12 25155 o5 | ADC_RX_DFS DCRX DFS 3
106 146 26 66
TX_DAC SPI_CSB 107 | 396 16174 X X DAC | D10 4 3 ADC_RX_DA1L ADC RX_DA13 27|28 Sl ADC_RX_PWDNB C_ RX PWONG 3
TX_DAC_RESET 108 148 X _DAC_L| ADC_RX_OTRA| 28 | (68 ADC_RX_DBO
RADIO LD 108 148 X TX_DAC_I D9 4 3 oADC_RX_OTR ADC_RX_PWDNA 28 68 ADC_RX_DBL ADC_RX_DEO
109 {709 7149 149 TX DAC | D8 4 3 ADC_RX_PWDNA. 29 | 59 g |62 ADC_RX_DB1 3
110 150 X _DAC_L! LEDS 20 0 ADC_RX _DB2
111 ] 110 150 TX_DAC_I_D7 4 21130 70 ADC_RX_DB2 3
111 151 [ — LED2 a1 71— 0 Ry pes
112 |-152 32 2 - ADC_RX_DB3 3
112 152 TX_DAC_I_D6 4 2 72 == _RX_|
113 LEDL 23 3 ADC_RX_DB4 ADCRY DBA 3
31113 153 138 TX_DAC_I D5 4 3 73 ADCRXDES _RX_|
SIFSW 1 T 114 154 TX_DAC_I_D4 4 5PA EN —34—&5_ Y ADC RX DB6 ADC_RX_DBS5 3
115 115 155 | 155 TX_DAC_I_D3 4 6 5PA_ENKK: Biss 5L ADC_RX_DB6 3
|-156 4
116 156 3% 76
DIPSW_2 17 | 175 1oy |52 TX_DAC_|_D2 X DAC | D2 4 6 2.4PA_EN 2.4PA EN ar | 37 77 12 ADC_RX_DB7 ADC_RX_DB7 3
DIPSW 3 118 158 TX_DAC 1 D1 _DAC_L| ANTSWL 28 | 78 FPGA CLK+
DIPSW 4 18 158 TX_DAC 1 D0 TX_DAC I D1 4 K ANTSWIL ANTSW2 38 78 FPGA CLK- FPOACLK: 8
119 1979 159 [-152 TX_DAC_I_DO 4 6 ANTSW2 39 {39 79 |22 FPGA_CLK- 8
1201750 160 |60 40140 g0 |80
1 CONNIGO-HIROSE | 1 CONNIGO-HIROSE |
EXT_GND EXT_GND EXT_GND EXT_GND
LEDL  AVDD_3.3v
LED2
ED3 sw2
— |4 DIPSW 4
I DIPSW 3
= |2 DIPSW 2
5
— |- DIPSW 1.
R9 R1 R11 =
110 o1 100 P
D2 D3 D4
LED_RED LED_GREEN LED_YLLW A
Ny
A Y N
AGND
L
GND_Radio

CMC - Rice University

RICE-

Title

WARP Radio Board

Description Rev
FPGA Board Headers x3

of

heet 7
1

Date: Tuesday, December 13, 2005




DVDD_3.3v
u19
R14 160
cus [¥ IN AVDD_3.3v VDD_2.9v_RF
10uFA=< HDN +C114 D7 u24 T
ZT~10uF R13 120
3 GND Mtou LED_RED v vour |2
LT1963-ADJ_T0220 N cs2 3
EXT_5v 1.O0UF SHON# - 8P c81 ._ED RED
ND 1.0uF
e 1 MAX8887EZK29
+C107 EXT_GND DGND C124 EXT_5v  VDD_2.9v_RF VDD_2.9v_vCO DVDD_3.3v AvDD 3.3v
30uF 10nF
1 L )
ces =/ AGND GND_Radio
EXT_GND 4.7uF
EXT_5v AVDD_3.3v VDD_2.9v_VCO 1 TP3 P9
AVDD_3.3v T TP4
R 0 u21 R43 120
2 R15 160
DY c117 [+ g\‘HDN vout ce3 C125 L c84
LED_RED 10uFAT~ ADJ +C118 D8 1.0uF 10nF 1.0uF LED RED
V7 1l ZT~10uF LED_RED GND_Radio DGND AGND
¥ N MAXB510EXK29
LT1963-ADJ_T0220 A
1 L J9
1 1 AGND GND_Radio
EXT_GND AGND :
MHOLE
AGND
Mount these resitors to allow the FPGA
to drive the clock input for the data
converters. These *must* be removed
to use the external clock connector.
7 -1k FPGA CLK- \vrpGa Clk- 7
1k _FPGA CLK+ &rochCiky 7
AVDD_3.3v AVDD_3.3v LVDS termination —
u26 T for clock input Ji5
VDD FW‘H 1
VDD CLKIN+ 2 T 2
VDD CLKIN- 13
VDD 4
VDD SYNCB X = 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 NM - 1k NM - 1k
vbD S0 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_CLKAK ADC_RX_CLKA RIAR 28 | ouTos o 13 $3=54=0 OUT2 Phase=0 AVDD 33 AGND
* ouTo- zg 11 $5=56=0 OUT2 Divide=1
ADC_RX_CLKB 69 3, 23
3 ADC_RX_CLKBK RAR 25 | QUTL+ ST s8= o ouT1 D|V|de—[1,2,4]
ouTt- Sg 8 T Divide = OUTL Divide 0 ->
TX_DAC CLK+ 19 7 S10= o OUTT Divide= 1/3 ->
3 K*Bﬁgﬁﬁ* éé TX_DAC_CLK- 18 | QU2+ s10 1->
DAC_CLK- ouT2-
VREF [H—x 1 c105
D RSET AGND 1.0uF
GNDPAD R73 AGND
AD9513 412K 1%
i
AGND
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