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MAX2829 RF Transceiver

The passive values for this PLL loop
filter match the x3 reference design.

Each power pin needs a bypass cap. VCCVCO (pin 38) needs two.

Only one of these caps
should be mounted

LD is an output in [0,2.9]v
2.9v is above Vih for the FPGA
when Vcco=3.3v, so no explicit
level shifting is required.

Signals driven from FPGA to MAX2829 Inputs
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.

R48 10kR48 10k

J7

MMCX Jack

J7

MMCX Jack

PIN 1GND2
GND3
GND4
GND5

C102
10nF
C102
10nF

C101
10nF
C101
10nF

R12
3.9k
R12
3.9k

U4

MAX2829

U4

MAX2829

B148
B250
B353
B454
B556
B61
B73

BYPASS 37

CPOUT 33

CS#28
DIN26

GND51 GND35 GND34 GND32 GND24 GND7 GND5

GNDPAD57

LD29

PABIAS 14

RBIAS 21

ROSC30

RSSI 40

RXBBI- 45RXBBI+ 46

RXBBQ- 43RXBBQ+ 44

RXENA41

RXHP42

RXRFH 6

RXRFL 4

SCLK27

SHDN#39

TUNE 36

TXBBI- 17TXBBI+ 16

TXBBQ- 19TXBBQ+ 18

TXENA13

TXRFH- 9TXRFH+ 8

TXRFL- 12TXRFL+ 11

VCC55 VCC52 VCC49 VCC47 VCC38 VCC31 VCC25 VCC22 VCC20 VCC15 VCC10 VCC2

VREF 23

R7
NM - 0

R7
NM - 0

C100
10nF
C100
10nF

R8
0
R8
0

C99
10nF
C99
10nF

C23
NM
C23
NM

R90
73.2k
R90
73.2k

R5 360R5 360

C98
10nF
C98
10nF

R6
11k 1%

R6
11k 1%

R89
73.2k
R89
73.2k

C41 NM - 1.0nFC41 NM - 1.0nF

C97
10nF
C97
10nF

R4
360
R4
360

R88
73.2k
R88
73.2k

C20
10nF
C20
10nF

C24
10nF

C24
10nF

R45
73.2k
R45
73.2k

C96
10nF
C96
10nF

R91
73.2k
R91
73.2k

C95
10nF
C95
10nF

Y1

NM - Murata TCXO

Y1

NM - Murata TCXO

VC1

GND2 OUT 3

VCC 4

R87
73.2k
R87
73.2k

C22 1.0nFC22 1.0nF

C21 330pFC21 330pF

R86
73.2k
R86
73.2k

R84
73.2k
R84
73.2k

C93
1.0uF
C93
1.0uF

R85 10kR85 10k

R95 10kR95 10k

R83 10kR83 10k

R82
73.2k
R82
73.2k

C92
10nF
C92
10nF

R46 10kR46 10k

R94
73.2k
R94
73.2k

R52 10kR52 10k

C18 330pFC18 330pF

R81
73.2k
R81
73.2k

C91
10nF
C91
10nF

C103
1.0uF
C103
1.0uF

C112
0.1uF
C112
0.1uF

R93 10kR93 10k

R50 10kR50 10k

C19
10nF
C19
10nF

R67
73.2k
R67
73.2k

R49 10kR49 10k

R92 10kR92 10k

C169
0.1uF

C169
0.1uF

R66
73.2k
R66
73.2k

R47 10kR47 10k

R65
73.2k
R65
73.2k

R64 10kR64 10k

C94
1.0uF
C94
1.0uF

R63 10kR63 10k

R44
0
R44
0

R51 10kR51 10k
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RXBBI+
RXBBI-

RXBBQ+
RXBBQ-

ADC_RX_OTRA
ADC_RX_OTRB

ADC_RX_PWDNB
ADC_RX_PWDNA

ADC_RX_DCS
ADC_RX_DFS ADC_RX_CLKA

ADC_RX_CLKB

ADC_RX_TERM_DB0

ADC_RX_DB0
ADC_RX_DB1
ADC_RX_DB2
ADC_RX_DB3
ADC_RX_DB4
ADC_RX_DB5
ADC_RX_DB6

ADC_RX_DB9

ADC_RX_DB12
ADC_RX_DB11

ADC_RX_DB13

ADC_RX_DB8

ADC_RX_DB10

ADC_RX_TERM_DB1
ADC_RX_TERM_DB2
ADC_RX_TERM_DB3
ADC_RX_TERM_DB4
ADC_RX_TERM_DB5
ADC_RX_TERM_DB6
ADC_RX_TERM_DB7
ADC_RX_TERM_DB8
ADC_RX_TERM_DB9
ADC_RX_TERM_DB10
ADC_RX_TERM_DB11
ADC_RX_TERM_DB12
ADC_RX_TERM_DB13

ADC_RX_TERM_DA0
ADC_RX_TERM_DA1
ADC_RX_TERM_DA2
ADC_RX_TERM_DA3
ADC_RX_TERM_DA4
ADC_RX_TERM_DA5
ADC_RX_TERM_DA6
ADC_RX_TERM_DA7
ADC_RX_TERM_DA8
ADC_RX_TERM_DA9
ADC_RX_TERM_DA10
ADC_RX_TERM_DA11
ADC_RX_TERM_DA12
ADC_RX_TERM_DA13

ADC_RX_DA0
ADC_RX_DA1
ADC_RX_DA2
ADC_RX_DA3
ADC_RX_DA4
ADC_RX_DA5

ADC_RX_DA7
ADC_RX_DA6

ADC_RX_DA8
ADC_RX_DA9

ADC_RX_DA11
ADC_RX_DA10

ADC_RX_DA12
ADC_RX_DA13

ADC_RX_TERM_DA0
ADC_RX_TERM_DA1

ADC_RX_TERM_DA2
ADC_RX_TERM_DA3
ADC_RX_TERM_DA4
ADC_RX_TERM_DA5
ADC_RX_TERM_DA6
ADC_RX_TERM_DA7
ADC_RX_TERM_DA8
ADC_RX_TERM_DA9

ADC_RX_TERM_DA10
ADC_RX_TERM_DA11
ADC_RX_TERM_DA12
ADC_RX_TERM_DA13

ADC_RX_TERM_DB8
ADC_RX_TERM_DB9
ADC_RX_TERM_DB10
ADC_RX_TERM_DB11
ADC_RX_TERM_DB12
ADC_RX_TERM_DB13

ADC_RX_TERM_DB0
ADC_RX_TERM_DB1
ADC_RX_TERM_DB2
ADC_RX_TERM_DB3
ADC_RX_TERM_DB4
ADC_RX_TERM_DB5
ADC_RX_TERM_DB6
ADC_RX_TERM_DB7ADC_RX_DB7

AVDD_3.3v

AGND

AVDD_3.3v

AGND

DGND

DVDD_3.3v

DVDD_3.3v

DGND DGND

AVDD_3.3v

RXBBQ- 2

RXBBI+ 2
RXBBI- 2

RXBBQ+ 2

ADC_RX_CLKA 8

ADC_RX_OTRA7
ADC_RX_OTRB7

ADC_RX_DFS7
ADC_RX_DCS7

ADC_RX_PWDNA7
ADC_RX_PWDNB7

ADC_RX_CLKB 8

ADC_RX_DB[0:13]7

ADC_RX_DA[0:13]7
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Rx A/D Converter

MAX2829 Rx outputs swing 1.76Vp-p
AD9248 input span is 2 x Vref
  Vref=0.5x(1 + R2/R1)
   => Span = 1 + (1.07k/1.4k) = 1.764Vp-p

See pg. 6 of MAX2825 design guide and 
    pg. 15 of AD9238 datasheet

(1.4k - DigiKey RR08P1.4KBCT-ND)

ADCs are configured to share a reference
  => REFx_A = REFx_B
See pg. 15 of AD9238 datasheet
One 10uF cap is shared for the shorted
pins (space is tight on the board)

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

Bypass for DRVDD pins Bypass for AVDD pins

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

Always output data in de-multiplexed mode
(separate I/Q channels) and always
share a reference between ADC channels

R17
1.07k 0.5%
R17
1.07k 0.5%

R23 33R23 33

C34
0.1uF
C34

0.1uF

C39 0.1uFC39 0.1uF

R24 33R24 33

C160
1.0nF
C160
1.0nF

C157
1.0nF
C157
1.0nF

+ C167
10uF

+ C167
10uF

C158
1.0nF
C158
1.0nF

C37 0.1uFC37 0.1uF

RN4 33RN4 33

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16

C162
1.0nF
C162
1.0nF

+C163
10uF

+C163
10uF

R76 33R76 33

RN3 33RN3 33

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16

RN2 33RN2 33

1
2
3
4
5
6
7
89

10
11
12
13
14
15
16

R18
1.4k 0.5%
R18
1.4k 0.5%

U5

AD9248

U5

AD9248

AGND 1

VIN_A+ 2
VIN_A- 3

AGND 4

AVDD 5

REFT_A 6

REFB_A 7

VREF 8

SENSE 9

REFB_B 10

REFT_B 11

AVDD 12

AGND 13

VIN_B- 14VIN_B+ 15

AGND 16

AVDD 17

CLK_B 18

DCS19
DFS20

PDWN_B21

OEB_B22

DB_023
DB_124
DB_225
DB_326
DB_427

DRGND28

DRVDD29

DB_530
DB_631
DB_732
DB_833
DB_934
DB_1035
DB_1136
DB_1237
DB_1338

OTR_B39

DRGND40

DRVDD41

DA_042
DA_143
DA_244
DA_345
DA_446
DA_547
DA_648
DA_749
DA_850
DA_951

DRVDD52

DRGND53

DA_1054
DA_1155
DA_1256
DA_1357

OTR_A58

OEB_A59

PDWN_A60

MUX_SEL 61
SHARED_REF 62

CLK_A 63

AVDD 64

GND_PAD 65

C172
0.1uF
C172

0.1uF
C171

0.1uF
C171

0.1uF
C175

0.1uF
C175

0.1uF
C170

0.1uF
C170

0.1uF

R68 33R68 33

+C161
10uF

+C161
10uF

C173
0.1uF
C173

0.1uF

+ C166
10uF

+ C166
10uF

C153
1.0nF
C153
1.0nF

C30
0.1uF
C30

0.1uF

C159
1.0nF
C159
1.0nF

C156
1.0nF
C156
1.0nF

C38 0.1uFC38 0.1uF

C176
0.1uF
C176

0.1uF

C35
0.1uF
C35

0.1uF

C36 0.1uFC36 0.1uF
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TXBBQ-

TXBBI+

TXBBQ+

TXBBI-

TX_DAC_I_D15
TX_DAC_I_D14
TX_DAC_I_D13
TX_DAC_I_D12
TX_DAC_I_D11
TX_DAC_I_D10

TX_DAC_I_D8
TX_DAC_I_D9

TX_DAC_I_D7
TX_DAC_I_D6

TX_DAC_I_D4
TX_DAC_I_D5

TX_DAC_I_D3

TX_DAC_I_D1
TX_DAC_I_D0

TX_DAC_I_D2

TX_DAC_Q_D15
TX_DAC_Q_D14

TX_DAC_Q_D12
TX_DAC_Q_D13

TX_DAC_Q_D11

TX_DAC_Q_D9
TX_DAC_Q_D8

TX_DAC_Q_D10

TX_DAC_Q_D4

TX_DAC_Q_D6
TX_DAC_Q_D7

TX_DAC_Q_D0
TX_DAC_Q_D1

TX_DAC_Q_D3

TX_DAC_Q_D5

TX_DAC_Q_D2

TX_DAC_PLL_LOCK
TX_DAC_RESET

TX_DAC_SPI_CSB
TX_DAC_SPI_CLK
TX_DAC_SPI_SDO
TX_DAC_SPI_SDIO

TX_DAC_CLK+

TX_DAC_CLK-

AGND

AGND

DVDD_3.3v AVDD_3.3v

DGND AGND

DVDD_3.3v

DGND

AVDD_3.3v

AGND
AGND

AVDD_3.3v

TXBBI+ 2

TXBBI- 2

TXBBQ+ 2

TXBBQ- 2

TX_DAC_I_D[0:15]7

TX_DAC_Q_D[0:15]7

TX_DAC_PLL_LOCK7
TX_DAC_RESET7

TX_DAC_SPI_CSB7
TX_DAC_SPI_CLK7
TX_DAC_SPI_SDO7
TX_DAC_SPI_SDIO7

TX_DAC_CLK+ 8

TX_DAC_CLK- 8
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Tx D/A Converter

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

See pg. 7 of MAX2825 Design Guide

Should be used in 1R mode (one resistor sets
full scale swing for both channels) for best
I/Q gain balance. Mount 1.9k resistors for
R41 and R42 to use 2R mode instead.
See pg. 26 of AD9775 datasheet

Mount LPF cap only if input data
rate is less than 10MSps

Pins [30,29] and [50,49] are the LSB
data pins for the higher-resolution
16-bit pin compatible AD9777. They're
connected here for flexibility later.

One cap of each value per DVDD pin
One 0.1uF per AVDD pin; one 10uF shared by 3 pins

Caps for CLKVDD pins

LVDS termination

+ C155
10uF

+ C155
10uF

C130
0.1uF
C130

0.1uF

R71
100

R71
100

+C131
10uF

+C131
10uF

C129
0.1uF
C129

0.1uF

+C154
10uF

+C154
10uF

+C141
10uF

+C141
10uF

C128
0.1uF
C128

0.1uF
C127

0.1uF
C127

0.1uF

C142
1.0nF
C142
1.0nF

C152
0.1uF
C152

0.1uF
C148

0.1uF
C148

0.1uF

C126
0.1uF
C126

0.1uF

C151
0.1uF
C151

0.1uF

C51
NM - 1.0pF
C51

NM - 1.0pF

C136
1.0nF
C136
1.0nF

C147
0.1uF
C147

0.1uF
C146

0.1uF
C146

0.1uF

C116
0.1uF
C116

0.1uF

U8

AD9775

U8

AD9775

DATACLK/PLL_LOCK8 FSADJ1 60
FSADJ2 59

LPF 2

REFIO 58

SPI_SDIO54

CLK- 6CLK+ 5

P1B028
P1B127

P1B1014
P1B1113
P1B1212
P1B1311

P1B224
P1B323
P1B422
P1B521
P1B620
P1B719
P1B816
P1B915

P2B048
P2B147

P2B1034
P2B1133
P2B12/1PORTCLK32
P2B13/IQSEL31

P2B246
P2B345
P2B442
P2B541
P2B640
P2B739
P2B838
P2B937

RESET57

SPI_CLK55 SPI_CSB56

IOUTA1 73

IOUTA2 69

IOUTB1 72

IOUTB2 68

SPI_SDO53

AD9777_P1B129 AD9777_P1B030

AD9777_P2B149 AD9777_P2B050

A
G

N
D

62
A

G
N

D
64

A
G

N
D

66
A

G
N

D
67

A
G

N
D

70
A

G
N

D
71

A
G

N
D

74
A

G
N

D
75

A
G

N
D

77

A
G

N
D

79

A
V

D
D

61
A

V
D

D
63

A
V

D
D

65
A

V
D

D
76

A
V

D
D

78
A

V
D

D
80

C
LK

G
N

D
4

C
LK

G
N

D
7

C
LK

V
D

D
1

C
LK

V
D

D
3

D
G

N
D

9
D

G
N

D
17

D
G

N
D

25
D

G
N

D
35

D
G

N
D

44
D

G
N

D
52

D
V

D
D

10
D

V
D

D
18

D
V

D
D

26
D

V
D

D
36

D
V

D
D

43
D

V
D

D
51

A
G

N
D

81

C145
0.1uF
C145

0.1uF

R34 15 0.5%R34 15 0.5%

+C149
10uF

+C149
10uF

R33 15 0.5%R33 15 0.5%

C144
0.1uF
C144

0.1uF
+C133

10uF
+C133

10uF
+C137

10uF
+C137

10uF
C143

0.1uF
C143

0.1uF

R41
1k 0.5%
R41
1k 0.5%

R32 47.5 1%R32 47.5 1%

+C135
10uF

+C135
10uF

R31 15 0.5%R31 15 0.5%

R40 15 0.5%R40 15 0.5%

+C150
10uF

+C150
10uF

+C139
10uF

+C139
10uF

C50
0.1uF
C50

0.1uF

R42
NM - 1.9k 0.5%

R42
NM - 1.9k 0.5%

R39 47.5 1%R39 47.5 1%

C138
1.0nF
C138
1.0nF

C134
1.0nF
C134
1.0nF

C132
1.0nF
C132
1.0nF

C140
1.0nF
C140
1.0nF
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RSSI_ADC_OTR

RSSI_ADC_CLAMP
RSSI_ADC_SLEEP

RSSI_ADC_D0

RSSI_ADC_CLK

RSSI_ADC_HIZ

RSSI_ADC_D1
RSSI_ADC_D2
RSSI_ADC_D3
RSSI_ADC_D4
RSSI_ADC_D5
RSSI_ADC_D6
RSSI_ADC_D7

RSSI_ADC_D9
RSSI_ADC_D8

RSSI

AVDD_3.3v

AGND DGND

DVDD_3.3v

AVDD_3.3v DVDD_3.3v

DGNDAGND

AGND
RSSI_ADC_OTR 7

RSSI_ADC_CLAMP 7
RSSI_ADC_SLEEP 7
RSSI_ADC_HIZ 7

RSSI_ADC_CLK 7

RSSI_ADC_D[0:9] 7

RSSI2
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RSSI A/D Converter

MAX2829 RSSI signal swings [0.5,2.5]v
AD9200 supports a 2Vp-p input (when
REFSENSE is 0v 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

C164
1.0nF
C164
1.0nF

C47
330pF
C47

330pF

C168
1.0nF
C168
1.0nF

U6

AD9200_28SSOP

U6

AD9200_28SSOP
AGND1

DVDD 2

D0 3
D1 4
D2 5
D3 6
D4 7
D5 8
D6 9
D7 10
D8 11
D9 12

OTR 13

DGND 14

CLK 15

HIZ 16STBY 17

REFSENSE18

CLAMP 19

CLAMPIN20

REFTS21

REFTF22

MODE23

REFBF24

REFBS25

VREF26

AIN27

AVDD28

R30 10kR30 10k

C45
1.0uF
C45
1.0uF

C42
0.1uF
C42

0.1uF

R29 10kR29 10k

C44
0.1uF
C44

0.1uF
R26 0R26 0

C43
0.1uF
C43

0.1uF

C178
0.1uF
C178

0.1uF

R28 12kR28 12k

R96 1kR96 1k

C40
0.1uF
C40

0.1uF

C177
0.1uF
C177

0.1uF

R27 10kR27 10k

+C104
10uF

+C104
10uF

R25 0R25 0
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TX_RFH-

TX_RFL-

TX_RFH+

RX_RFH

TX_RFL+

RX_RFLRXRFL_POSTFILT

TXRFL_Preamp

TXRFL_Postamp

RX_RF_5GHz

TXRFH_Preamp

2.4GHz Bias

5GHz Bias
TXRFH_Preamp

TXRFL_Preamp

TXRFH_Postamp

TXRFL_Postamp

TXRFH_Postamp

ANTSW1
ANTSW2

GND_Radio

GND_Radio

GND_Radio

GND_Radio

GND_RadioGND_Radio

GND_Radio

GND_Radio

GND_Radio

AVDD_3.3v

GND_Radio

GND_Radio

GND_Radio

GND_Radio

GND_Radio

AVDD_3.3v

AVDD_3.3v

VDD_2.9v_RF

GND_Radio

RX_RFH 2

TX_RFL+2

TX_RFL-2

TX_RFH+2

TX_RFH-2

RX_RFL 2

ANTSW17
ANTSW27

2.4PA_EN 7

5PA_EN 7
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RF Front End

L=300mil L=32mil L=28mil

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 I/O impedances and
passive values matched to the latest ref design.

L=200mil L=24mil L=28mil

4.9-5.8GHz BPF

The MAX2829 reference design wires
the RX signal to the TX pin. This should
be double checked!

L=60milL=8milL=200mil L=
10
0m
il

20
0o
hm

L=40mil
75ohm

L=60mil
75ohm

L=60mil 75ohm

L=40mil 75ohm

L=40mil 75ohm

L=20mil L=20mil L=20milL=20mil

Pullup resistors on Q1/Q2 bases leave
amps off by default. FPGA must drive
the signals low to enable an amp.

Q1Q1

C56 6.8pFC56 6.8pF

U14

RF_2450DP15D5400

U14

RF_2450DP15D5400
2.4GHz 1

GND 2

5GHz 3GND4

RFIN5

GND6

C296.8pF C296.8pF

J1

SMA_JACK

J1

SMA_JACK

SIG 1GND2

GND3

C88
1.0nF
C88
1.0nF

C78
0.1uF
C78
0.1uF

J2

SMA_JACK

J2

SMA_JACK

SIG 1GND2

GND3
C490.5pF C490.5pF

U15

RF_2450DP15E5400

U15

RF_2450DP15E5400
5GHz 1

GND 2

2.4GHz 3GND4

RFIN5

GND6

C72
0.5pF

C72
0.5pF

C79
1.0nF
C79
1.0nF

C336.8pF C336.8pF

C266.8pF C266.8pF

C316.8pF C316.8pF

L10 BLM18AG102SN1L10 BLM18AG102SN1

C67
0.3pF
C67
0.3pF

C74
0.1uF
C74
0.1uF

C57 6.8pFC57 6.8pF

C89
1.0nF
C89
1.0nF

C61 1.5pFC61 1.5pF

C276.8pF C276.8pF

C68 1.0uFC68 1.0uF

L14 BLM18AG102SN1L14 BLM18AG102SN1

R36
150
R36
150

U17

RF_2450BP15B100

U17

RF_2450BP15B100
GND 1OUT 2

GND3 IN4

C46
2.7pF
C46
2.7pF

L11
2.0nF
L11
2.0nF

C87
1.0nF
C87
1.0nF

U16

RF_UPG2035T5F

U16

RF_UPG2035T5F

GND 1
GND 2

VC13

ANT14

GND 5

ANT26

VC27 GND 8
GND 9

RX 10

GND 11

TX 12

GNDTAB 13

C75
3.0pF
C75
3.0pF

R61
1k
R61
1k

T4

HHM1570B1

T4

HHM1570B1

UNBAL 1

GND 2
BAL-3

BAL+4

GND 5

NC 6

C326.8pF C326.8pF

C69
0.5pF
C69
0.5pF

C601.0uF C601.0uF

Q2Q2

C70 1.0nFC70 1.0nF

C123
1.0nF
C123
1.0nF

C62 1.0pFC62 1.0pF

T3

HHM1521

T3

HHM1521

UNBAL 1

GND 2
BAL-3

BAL+4

GND 5

NC 6

L9 BLM18AG102SN1L9 BLM18AG102SN1

L17
1.5nH

L17
1.5nH

C76
0.1uF
C76
0.1uF

C77
0.1uF
C77
0.1uF

R54 1kR54 1k

C281.5pF C281.5pF

R62
1k
R62
1k

C64 1.8pFC64 1.8pF

L16
NM - 2.7nH
L16
NM - 2.7nH

C90
1.0nF
C90

1.0nF

L18
1.2nH
L18
1.2nH

R56 10kR56 10k

L12
6.8nH
L12
6.8nH

L153.6nH L153.6nH

C86
10nF
C86

10nF

TP10TP10

C483.0pF C483.0pF

C80
0.1uF
C80
0.1uF

C58 1.2pFC58 1.2pF

C661.0pF C661.0pF

C651.0nF C651.0nF

R57 10kR57 10k

C115
10nF
C115
10nF

R38
150
R38
150

TP11TP11

C71 3.0pFC71 3.0pF

C25
1.0pF
C25
1.0pF

L8 BLM18AG102SN1L8 BLM18AG102SN1

R55 1kR55 1k

U18

RF_5515BP15C975

U18

RF_5515BP15C975

IN4 OUT 2
GND3 GND 1

L13

1.2nH (1.3nH)

L13

1.2nH (1.3nH)

C63 6.8pFC63 6.8pF
R37 36 0.5%R37 36 0.5%

C73
3.0pF
C73
3.0pF

C59 1.2pFC59 1.2pF

R35 30R35 30

L19
8.2nH
L19
8.2nH

Symbol from Maxim
Reference Design

U23

RF_IRM046U7

Symbol from Maxim
Reference Design

U23

RF_IRM046U7

VBB1_LB 1

RFin_LB2

G
N

D
3

G
N

D
4

RFin_HB5

VBB1&2_HB 6

VCC1_HB 7

NC8 8

VCC2_HB 9

VBB3_HB 10
VDD_HB 11

Vdet_HB12

RFout_HB1313
RFout_HB1414
RFout_HB1515

G
N

D
16

G
N

D
17

RFout_LB18

NC19 19
NC20 20Vdet_LB21

VDD_LB 22VBB2_LB 23

VCC1_LB 24

G
N

D
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A
D

25
G
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E
R

1
26
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TX_DAC_I_D15

TX_DAC_I_D14
TX_DAC_I_D13

TX_DAC_I_D11

TX_DAC_I_D10
TX_DAC_I_D9

TX_DAC_I_D7

TX_DAC_I_D6
TX_DAC_I_D5

TX_DAC_I_D3

TX_DAC_I_D1
TX_DAC_I_D0

TX_DAC_I_D2

TX_DAC_I_D12

TX_DAC_I_D8

TX_DAC_I_D4

TX_DAC_PLL_LOCK
TX_DAC_Q_D15
TX_DAC_Q_D14
TX_DAC_Q_D13

TX_DAC_Q_D12
TX_DAC_Q_D11

TX_DAC_Q_D9

TX_DAC_Q_D8

TX_DAC_Q_D10

TX_DAC_Q_D4

TX_DAC_Q_D6
TX_DAC_Q_D7

TX_DAC_Q_D0

TX_DAC_Q_D1

TX_DAC_Q_D3

TX_DAC_Q_D5

TX_DAC_Q_D2

TX_DAC_RESET
TX_DAC_SPI_CSB

TX_DAC_SPI_CLK

TX_DAC_SPI_SDO
TX_DAC_SPI_SDIO

RSSI_ADC_D9
RSSI_ADC_D8

RSSI_ADC_OTR

RSSI_ADC_D7
RSSI_ADC_D6

RSSI_ADC_SLEEP

RSSI_ADC_D0
RSSI_ADC_D1

RSSI_ADC_D2
RSSI_ADC_D3
RSSI_ADC_D4
RSSI_ADC_D5

RSSI_ADC_HIZ

RSSI_ADC_CLAMP

LED2
LED1

LED3

DIPSW_4
DIPSW_3

DIPSW_1
DIPSW_2

LED2

LED3

LED1

ADC_RX_DB0

ADC_RX_DB2
ADC_RX_DB1

ADC_RX_DB3
ADC_RX_DB4
ADC_RX_DB5
ADC_RX_DB6

ADC_RX_DB7

RADIO_RXHP_FPGA

ADC_RX_PWDNB

ADC_RX_DCS
ADC_RX_DFS

FPGA_CLK-

RADIO_LD

DIPSW_1

DIPSW_2
DIPSW_3
DIPSW_4

RADIO_SHDN_FPGA
RADIO_RXEN_FPGA

2.4PA_EN

5PA_EN

ANTSW2
ANTSW1

ADC_RX_DA2

ADC_RX_DA3
ADC_RX_DA4

ADC_RX_DA5

ADC_RX_DA6

ADC_RX_DB12
ADC_RX_DB11

ADC_RX_DB13

ADC_RX_DB8

ADC_RX_DB10

ADC_RX_DA7
ADC_RX_DA8

ADC_RX_DA9

ADC_RX_DA11
ADC_RX_DA10

ADC_RX_DA12

ADC_RX_DA13
ADC_RX_OTRA
ADC_RX_PWDNA

ADC_RX_DA0
ADC_RX_DA1

ADC_RX_OTRB
ADC_RX_DB9 RSSI_ADC_CLK

FPGA_CLK+

EERPOM_IO

EXT_5vEXT_-5v

EXT_GND EXT_GND EXT_GND EXT_GND

EXT_-5v EXT_-5vEXT_-5vEXT_5v EXT_5vEXT_5v

GND_Radio

AVDD_3.3v

AGND

TX_DAC_PLL_LOCK4

TX_DAC_RESET4
TX_DAC_SPI_CSB4

TX_DAC_SPI_CLK4

TX_DAC_SPI_SDO4
TX_DAC_SPI_SDIO4

RSSI_ADC_OTR 5

RSSI_ADC_SLEEP 5
RSSI_ADC_HIZ 5

RSSI_ADC_CLAMP 5TX_DAC_Q_D154
TX_DAC_Q_D144

TX_DAC_Q_D114
TX_DAC_Q_D124

TX_DAC_Q_D134

TX_DAC_Q_D94
TX_DAC_Q_D104

TX_DAC_Q_D74
TX_DAC_Q_D84

TX_DAC_Q_D54
TX_DAC_Q_D64

TX_DAC_Q_D34
TX_DAC_Q_D44

TX_DAC_Q_D24
TX_DAC_Q_D14

TX_DAC_Q_D04

TX_DAC_I_D15 4

TX_DAC_I_D14 4
TX_DAC_I_D13 4
TX_DAC_I_D12 4
TX_DAC_I_D11 4

TX_DAC_I_D10 4
TX_DAC_I_D9 4
TX_DAC_I_D8 4
TX_DAC_I_D7 4

TX_DAC_I_D6 4
TX_DAC_I_D5 4

TX_DAC_I_D3 4
TX_DAC_I_D4 4

TX_DAC_I_D0 4

TX_DAC_I_D2 4
TX_DAC_I_D1 4

RSSI_ADC_D9 5
RSSI_ADC_D8 5

RSSI_ADC_D6 5
RSSI_ADC_D7 5

RSSI_ADC_D1 5
RSSI_ADC_D0 5

RSSI_ADC_D3 5
RSSI_ADC_D2 5

RSSI_ADC_D4 5
RSSI_ADC_D5 5

ADC_RX_DB4 3
ADC_RX_DB3 3

ADC_RX_DB2 3
ADC_RX_DB1 3

ADC_RX_DB6 3

ADC_RX_DB7 3

ADC_RX_DB5 3

ADC_RX_DB0 3

ADC_RX_DFS 3
ADC_RX_DCS 3

ADC_RX_PWDNB 3

FPGA_CLK- 8

RADIO_LD2

2.4PA_EN6

5PA_EN6

ANTSW16
ANTSW26

RADIO_B2_FPGA 2

RADIO_B4_FPGA 2

RADIO_B3_FPGA 2

RADIO_B5_FPGA 2

RADIO_B7_FPGA 2
RADIO_B6_FPGA 2

RADIO_B1_FPGA 2

RADIO_CS#_FPGA2

RADIO_DIN_FPGA2
RADIO_SCLK_FPGA2

RADIO_SHDN_FPGA 2

RADIO_RXHP_FPGA 2

RADIO_TXEN_FPGA2

RADIO_RXEN_FPGA 2

ADC_RX_DA133
ADC_RX_OTRA3

ADC_RX_DA23

ADC_RX_DA33
ADC_RX_DA43

ADC_RX_DA53

ADC_RX_DA63

ADC_RX_DB133

ADC_RX_DA83
ADC_RX_DA73

ADC_RX_DA123
ADC_RX_DA113
ADC_RX_DA103
ADC_RX_DA93

ADC_RX_DB123

ADC_RX_DB103
ADC_RX_DB113

ADC_RX_DB83

ADC_RX_PWDNA3

ADC_RX_DA03
ADC_RX_DA13

ADC_RX_OTRB3
ADC_RX_DB93 RSSI_ADC_CLK 5

FPGA_CLK+ 8

EERPOM_IO 8
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FPGA Board Headers

R10
91
R10
91

R53 1kR53 1k

J3B

CONN160-HIROSE

J3B

CONN160-HIROSE

8181
8282
8383
8484
8585
8686
8787
8888
8989
9090
9191
9292
9393
9494
9595
9696
9797
9898
9999
100100
101101
102102
103103
104104
105105
106106
107107
108108
109109
110110
111111
112112
113113
114114
115115
116116
117117
118118
119119
120120

121 121
122 122
123 123
124 124
125 125
126 126
127 127
128 128
129 129
130 130
131 131
132 132
133 133
134 134
135 135
136 136
137 137
138 138
139 139
140 140
141 141
142 142
143 143
144 144
145 145
146 146
147 147
148 148
149 149
150 150
151 151
152 152
153 153
154 154
155 155
156 156
157 157
158 158
159 159
160 160

J3A

CONN160-HIROSE

J3A

CONN160-HIROSE

11
22
33
44
55
66
77
88
99
1010
1111
1212
1313
1414
1515
1616
1717
1818
1919
2020
2121
2222
2323
2424
2525
2626
2727
2828
2929
3030
3131
3232
3333
3434
3535
3636
3737
3838
3939
4040

41 41
42 42
43 43
44 44
45 45
46 46
47 47
48 48
49 49
50 50
51 51
52 52
53 53
54 54
55 55
56 56
57 57
58 58
59 59
60 60
61 61
62 62
63 63
64 64
65 65
66 66
67 67
68 68
69 69
70 70
71 71
72 72
73 73
74 74
75 75
76 76
77 77
78 78
79 79
80 80

R9
110
R9
110

D3
LED_GREEN
D3
LED_GREEN R58 1kR58 1k

R11
100
R11
100

SW2

SW DIP-4

SW2

SW DIP-4

1
2
3
4

8
7
6
5

R59 1kR59 1k

D4
LED_YLLW
D4
LED_YLLW

D2
LED_RED

D2
LED_RED

R60 1kR60 1k
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ADC_RX_CLKA

ADC_RX_CLKB

TX_DAC_CLK+
TX_DAC_CLK-

FPGA_CLK-
FPGA_CLK+

EERPOM_IO
AGND

EXT_5v

EXT_5v VDD_2.9v_RF

GND_Radio

DVDD_3.3v

AGND

EXT_GND

AGND

EXT_5v
AVDD_3.3v

EXT_GND

VDD_2.9v_VCO DVDD_3.3v AVDD_3.3v

GND_Radio DGND AGND

VDD_2.9v_RFAVDD_3.3v

GND_Radio

VDD_2.9v_VCO

AGND

AVDD_3.3v

DGND

AGND

AVDD_3.3v AVDD_3.3v

AGND

AVDD_3.3v

AGND

AGND

EXT_5v

EXT_GND

AGND

DGND

DVDD_3.3v

TX_DAC_CLK+4

ADC_RX_CLKA3

ADC_RX_CLKB3

TX_DAC_CLK-4

FPGA_CLK- 7
FPGA_CLK+ 7

EERPOM_IO 7
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Clocls & Power

S2=1/3 All Outputs on

Sx pins configure part. Each is a four-level input:
   0=GND, 1/3=NC, 2/3=VREF, 1=VDD

S1=1 CMOS/CMOS/LVDS outputs
S1=0 Delay block disabled

S5=S6=0 OUT2 Divide=1

S8=0 OUT1 Divide=[1,2,4]

S3=S4=0 OUT2 Phase=0

S10=0 OUT1 Divide=[1,2,4]
  0 -> Divide by 1
1/3 -> Divide by 2
  1 -> Divide by 4

S7=S9 OUT0 Divide = OUT1 Divide

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.

C85
4.7uF
C85
4.7uF

U19

LT1963-ADJ_TO220

U19

LT1963-ADJ_TO220

SHDN1 IN2 VOUT 4

GND3 ADJ 5

C106
1.0uF

C106
1.0uF

R22 1.4k 0.5%R22 1.4k 0.5%

+ C107
330uF

+ C107
330uF

TP8TP8U25

MAX8510EXK29

U25

MAX8510EXK29

VIN1

GND 2SHDN#3 BP 4

VOUT 5U21

LT1963-ADJ_TO220

U21

LT1963-ADJ_TO220

SHDN1 IN2 VOUT 4

GND3 ADJ 5
R21 2.4k 0.5%R21 2.4k 0.5%

U20

DS2431-TSOC6

U20

DS2431-TSOC6
GND 1

IO 2NC33
NC44
NC55
NC66

D10
LED_RED
D10
LED_RED

TP1TP1

R75 NM - 0R75 NM - 0

D6
LED_RED
D6
LED_RED

R43 120R43 120

C82
1.0uF
C82
1.0uF

C105
1.0uF

C105
1.0uF

R77 1kR77 1k

TP7TP7

J15

Jumper-4

J15

Jumper-4

11
22
33
44

U24

MAX8887EZK29

U24

MAX8887EZK29

VIN1

GND 2SHDN#3 BP 4

VOUT 5

TP4TP4

J9

MHOLE

J9

MHOLE
1 1

D7
LED_RED
D7
LED_REDR20 1.4k 0.5%R20 1.4k 0.5%

R14 160R14 160

+ C118
10uF

+ C118
10uF

R73
4.12k 1%
R73
4.12k 1%

+C113
10uF

+C113
10uF

R74 0R74 0

+C117
10uF

+C117
10uF

C125
10nF
C125
10nF

TP6TP6

C84
1.0uF

C84
1.0uF

C83
1.0uF
C83
1.0uF

C180 0.1uFC180 0.1uF

R70 33R70 33

D8
LED_RED
D8
LED_RED

R69 33R69 33

TP3TP3

R15 160R15 160

U26

AD9513

U26

AD9513

CLKIN- 3CLKIN+ 2

GND31

OUT2+19

OUT0-27 OUT0+28

OUT1-22 OUT1+23

OUT2-18

RSET 32

S0 25
S1 16
S2 15
S3 14
S4 13
S5 12
S6 11
S7 10
S8 9
S9 8

S10 7

SYNCB 5

VDD1
VDD4
VDD17
VDD20
VDD21
VDD24
VDD26
VDD29
VDD30

VREF 6

GNDPAD33

R13 120R13 120

R78 NM - 1kR78 NM - 1k

D9
LED_RED

D9
LED_RED

R80
NM - 1k
R80
NM - 1k

TP9TP9

+ C114
10uF

+ C114
10uF

R16 200R16 200

C124
10nF
C124
10nF

TP5TP5

R79
1k

R79
1k

R19 2.4k 0.5%R19 2.4k 0.5%

C179 0.1uFC179 0.1uF

C81
1.0uF

C81
1.0uF

R72
1k
R72
1k


