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USRP2−Plus CODECs
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Inverted Input A to make routing easier
fix in FPGA
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USRP2−Plus Configuration
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5SDA

1 A0

3 A2 6SCL

2 A1 7n/c

24Cxx

U11

24LC024/SN

GND:4
DVDD_FPGA:8

SCL
SDA

A25 TCK

G7 TDI

E23 TDO

D4 TMS

XC3SD3400AFG676−JTAG U1

AD4IO_L01N_2/M0

AC4IO_L01P_2/M1

AA7IO_L02N_2/CSO_B

Y7IO_L02P_2/M2

AA12IO_L17N_2/VS2

Y12IO_L17P_2/RDWR_B

AF9IO_L19N_2/VS0

AE9IO_L19P_2/VS1

AF10IO_L22N_2/D6

AE10IO_L22P_2/D7

AE12IO_L24N_2/D4

AF12IO_L24P_2/D5

AB15IO_L30N_2/MOSI/CSI_B

AE15IO_L32N_2/DOUT

Y15IO_L34N_2/D3

AA15IO_L34P_2/INIT_B

AE18IO_L36N_2/D1

AF18IO_L36P_2/D2

AE24IO_L52N_2/CCLK

AF24IO_L52P_2/D0/DIN/MISO

AB21 DONE

AD15 IO_L32P_2/AWAKE

G8 IO_L52N_0/PUDC_B

A2 PROG_B

V20 SUSPEND

XC3SD3400AFG676−CFG U1

1K

R202

10K
R

206

1 GND

3 GND

5 GND

7 GND

9 GND

11 GND

13 GND

2Vref/Vref

4PROG/TMS

6CCLK/TCK

8Done/TDO

10Din/TDI

12NC/NC

14INIT/NC

XIL−PLAT−CABLE

J203

10R221

10R222

10R223

10R224

K
1

A
1

LED1
slot=1

TCK

DVDD_FPGA:1

flash_mosi flash_miso
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flash_clk

1 GND
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7 GND

9 GND

11 GND

13 GND

2Vref/Vref

4PROG/TMS

6CCLK/TCK

8Done/TDO
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XIL−PLAT−CABLE
J212

DVDD_FPGA:1

flash_cs
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12
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13
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Q1

4.
7K
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236
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23
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C361
0.1uF
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23
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J211
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R201
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36
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VccAUX Voltage = 3.3V
Alternate Flash
Programming Cable

TMS

TDI

TDO

flash_cs

flash_clk

flash_mosi

flash_miso

INIT_B

PUDC_B
PROG_B

100 R230

NONE R231

100 R232

NONE R233

NONE R234

NONE R235

M25PXX8
V
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C

1CS
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6 SCK

5 SI

3 WP/Vpp

4
G
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D

U26

NONE
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flash_cs

NONE

R804
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DVDD_FPGA:1

DVDD_FPGA:1
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DVDD_FPGA:1
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5V
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U26A
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flash_cs

flash_miso
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V
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:1 flash_clk

flash_mosi

flash_wp

DVDD_FPGA:1
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USRP2−Plus Daughterboad Interface
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8LDAC
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MOSI_TX_DAC

SCLK_TX_DAC

SEN_TX_DAC

AGND_TX:1

AVDD_TX:1

DB_TX_DAC_A

DB_TX_DAC_B

DB_TX_DAC_REF

C
41

1
0.

1u
F

C
41

0
10

uF

AGND_TX:1

1

Vdd

12

GND

9SHDN

4SCLK

3CS

5SDI

8LDAC

14 OUTA

10 OUTB

13 VrefA

11 VrefB

MCP4922

U20

MOSI_RX_DAC

SCLK_RX_DAC
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FIN1002
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DVDD_RX:1
GND:2

3
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5

FIN1002

U28
DVDD_TX:1
GND:2

clock_rx_p

clock_tx_p
clock_tx_n

C414
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Place at U28

DVDD_TX:1

C415
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DVDD_RX:1

Place at U29

R560
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Corner freq 150MHz, −18dB/octave
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Corner freq 150MHz, −18dB/octave

clock_rx_n
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16 FUNCTION

17 STATUS

18 SCLK

19 SDIO

20 SDO

21 CSB

AD9510−CTRL

U9

58OUT0_P

57OUT0_N

54OUT1_P

53OUT1_N

35OUT2_P

34OUT2_N

29OUT3_P

28OUT3_N

AD9510−OUTA
U9

47OUT4_P

46OUT4_N

43OUT5_P

42OUT5_N

39OUT6_P

38OUT6_N

25OUT7_P

24OUT7_N

AD9510−OUTB
U9

1 REFIN_P

2 REFIN_N

14 CLK1_P

15 CLK1_N
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C505
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C507
0.1uF

C508
0.1uF

C509
0.1uF

C510
0.1uF

C511
0.1uF
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0.1uF
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0.1uF
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0.1uF

C522
0.1uF

DVDD_CLK:1

R501
4.12K 1% R502

5.1K 1%

DVDD_CLK:1

MOSI_CLK

SEN_CLK

6

4

3

1

25,

T501

2

1

345

J501

R503
75

Outputs to:
DAC −− PECL
ADC −− PECL
FPGA −− PECL
TestCLK −− PECL

Expansion −− LVDS
TX−Dboard −− LVDS
RX−Dboard −− LVDS
SERDES −− LVDS

DVDD_CLK:1

R504 390

C523

1.2uF

C524

0.12uF

R
50

5

12K

C525

33uF

R507200

R508200 R509200

C5260.1uF

C527 0.1uF
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USRP2−Plus Clocks
$Date$

clock.sch

$Author$

$Rev$

CLK_FPGA_DC_P

CLK_FPGA_DC_N

CLK_DAC_P

CLK_DAC_N

clock_tx_p

clock_tx_n

clock_rx_p

clock_rx_nR511

1K

DVDD_CLK:1

CLK_FUNC

CLK_STATUS

C5310.1uF

C5320.1uF

clkref_n

C5330.1uF

2

1

345

J502

R519 200

C534
0.1uF

DVDD_CLK:1

R523
100

clkref_p

DVDD_CLK:1

C537
0.1uF

clk_exp_in_n

clk_exp_out_p

R526
10K

R527

17.4K

clk_exp_in_p

D
V

D
D

_C
LK

:1

R528
17.4K

DVDD_CLK:1

R529
10K

clk_exp_out_n

3kHz BW, 45 deg Phase margin
with 5 MHz compare freq and 3mA CP current

testclk_p
R542

200

R543

200testclk_n

1

2

J504

C1117
0.1uF

C1118
220pF

1
2C1121

47uF
C542
0.1uF

DVDD_CLK:1

6V_CLK:1

C544

1uF

1 2 3 4

J503

C543
0.1uF

AGND_RX:1

AVDD_RX:1

C545
0.1uF

C546
0.1uF

3OUT

1ENB/TUNE

4 Vcc

2 GND

VCTCXO U8

CLK_ADC_P

CLK_ADC_N
R550

200R551

200

PPS2_IN

2

1

345

J507

1 2 3J5
10

2

1

345

J506

C551
0.1uF

6V_CLK:1

1

2

J509

For Firefly GPSDO

R512

825

R580

100

R514

825

R515

1.3K

DVDD_FPGA:1

R513

1.3K

R581

200

R582

200

CLK_FPGA_DC_P

CLK_FPGA_DC_N

C
58

1
0.

1u
F

C
58

0
0.

1u
F

CLK_FPGA_P

CLK_FPGA_N

DVDD_FPGA:1

PPS_IN

R591
49.9

R590 1.2K

C590
220pF

3 A

1 B

6 C

4Y

5
V

cc

2
G

N
D

SN74AUP1T57
U23

R
59

2
2K

DVDD_FPGA:1
R593
49.9

R594 1.2K

C592
220pF

3 A

1 B

6 C

4Y

5
V

cc

2
G

N
D

SN74AUP1T57
U24

R
59

5
2K

4
3
2

32
31
30

27
26
25

23
22
21

6
19

10
11

7 9 12 13 16 18

1 5 8 17 20 24 28 29

15
14

IN0

IN1

IN2

IN3

VCC

GND

+

+

+

+

−

−

−

−

VT

VT

VT

VT

SEL0
SEL1

OUT_P
OUT_N

NC
NC

33

SY89545L
U18

R535
24.9

R536
24.9

3OUT

1ENB/TUNE

4 Vcc

2 GND

VCTCXO U27

10MHz

DVDD_CLK:1

C530
0.1uF

R521
300

R522
249

DVDD_CLK:1

1 2

3 D501

R524
10K

R525
10KC538

0.1uF

DVDD_CLK:1

1

2

3

D502

C529
0.1uF

SERDES clk is generated from FPGA

R552 200

R553 200

clk_sel0
clk_sel1

R554 200

R555 200

10uF under U8
0.1uF next to pin 4 of U8

C552
0.1uF

DVDD_FPGA:1

C558
0.1uF

C554
0.1uF

C555
0.1uF

C556
0.1uF

C557
0.1uF

C553
10uF

D504

D503

3Vout1 Vin

2

GND

LT1963

4

GND

U22

C559
10uF
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ser_out_n

ser_out_p

ser_in_n

ser_in_p

USRP2−Plus Expansion

7 12 $Author$

expansion.sch $Revision$

53DINRXN

54DINRXP

25 LCKREFN

29 RKLSB/RX_ER/PRBS_PASS

30 RKMSB/RX_DV/LOS

51 RXD0

50 RXD1

49 RXD2

47 RXD3

46 RXD4

45 RXD5

44 RXD6

42 RXD7

40 RXD8

39 RXD9

37 RXD10

36 RXD11

35 RXD12

34 RXD13

32 RXD14

31 RXD15

41 RX_CLK

TLK2XX1−RX
U13

59DOUTTXN

60DOUTTXP

8 GTX_CLK

22 TKLSB/TX_ER

20 TKMSB/TX_EN

62 TXD0

63 TXD1

64 TXD2

2 TXD3

3 TXD4

4 TXD5

6 TXD6

7 TXD7

10 TXD8

11 TXD9

12 TXD10

14 TXD11

15 TXD12

16 TXD13

17 TXD14

19 TXD15

TLK2XX1−TX U13

ser_out_n

ser_out_p

ser_in_n

ser_in_p
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ser_tx_clk

ser_tklsb

ser_tkmsb

ser_t00
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ser_t05

ser_t04

ser_t07

ser_t06

ser_t09
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ser_t14

ser_rklsb
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ser_r00
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ser_r04

ser_r05

ser_r06

ser_r07

ser_r08

ser_r09

ser_r10

ser_r11

ser_r12

ser_r13

ser_r14

ser_r15

ser_rx_clk

ser_rx_en
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G

N
D

13
G

N
D

18
G

N
D

28
G

N
D

33
G

N
D

43
G

N
D

52
G

N
D

A

58
G

N
D

A

61
G

N
D

A

65
G

N
D

_E
P

1
V

D
D

9
V

D
D

23
V

D
D

38
V

D
D

48
V

D
D

55
V

D
D

A

57
V

D
D

A

24 ENABLE

21 LOOPEN

26 PRBSEN

56 Rref

27 TESTEN

T
LK

2X
X

1−
P

W
R

U13

2_5V_SER:1

C707 0.01uF

C7080.01uF

49.9
R

707

49.9
R

708

200 R709 800 R710

2_5V_SER:1

C709 0.01uF

C7100.01uF

49.9
R

711

49.9
R

712

2_5V_SER_AN:1

200 R713

L707C7110.01uF

C712 0.01uF

2_5V_SER_AN:1

2_5V_SER_AN:1

ser_enable

ser_loopen

ser_prbsen
C713

0.01uF

C714

0.01uF

C715

0.01uF

C716

0.01uF

C717

0.01uF

clk_exp_out_p

clk_exp_out_n

exp_time_in_p

A1 GND

A2 RX0_P

A3 RX0_N

A4 GND

A5 RX1_P

A6 RX1_N

A7 GND

A8 RX2_P

A9 RX2_N

A10 GND

A11 RX3_P

A12 RX3_N

A13 GND

B1GND

B2TX0_P

B3TX0_N

B4GND

B5TX1_P

B6TX1_N

B7GND

B8TX2_P

B9TX2_N

B10GND

B11TX3_P

B12TX3_N

B13GND

IPASS−SAS−X4
J707

clk_exp_in_p

clk_exp_in_n

exp_time_in_n

exp_time_out_p

exp_time_out_n

C7280.1uF

C7290.1uF

C730 0.1uF

C731 0.1uF

C7320.1uF

C7330.1uF

C734 0.1uF

C735 0.1uF
100
R714
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CML

LVDS

LVDS

10K
R717

10K
R716

2_5V_FPGA:1

exp_user_out_p

exp_user_out_n

C7430.1uF
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100
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R
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10K
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10K
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G
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ethernet.sch

USRP2−Plus Ethernet

6 12

11 MDIA_P

10 MDIA_N

4 MDIB_P

5 MDIB_N

3 MDIC_P

2 MDIC_N

8 MDID_P

9 MDID_N

BEL 0826−1X1T−23−F

12 MCTA

6 MCTB

1 MCTC

7 MCTD

13 LED1(Yellow Cath)

14 LED1(Yellow Anode)

15 LED2(Grn Cath/Org An)

16 LED2(Grn An/Org Cath)

SG1SHIELD/GND

SG2SHIELD/GND

J601

49
.9

R
60

1

MDIA_P

MDIA_N

MDIB_P

MDIB_N

MDIC_P

MDIC_N

MDID_P

MDID_N

49
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60

2
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60

3
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60

4
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R
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5
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R
60

6
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.9

R
60

7

49
.9

R
60

8

C6010.1uF

C6020.1uF

C6030.1uF

C6040.1uF
CHASSIS_GND:1

2_5V_ETH_A:1

56R609

100R610

ETH_LED

C606

33uF CER X5R 6.3V

C607

2.2uF

33 R628

33 R629

33 R630

33 R631

33 R632

33 R633

33 R634

33 R635

33 R636

33 R637

33 R638

33 R639

33 R640

33R641

0R645

0R646

CHASSIS_GND:1

GMII_RXD0

GMII_RXD1

GMII_RXD2

GMII_RXD3

GMII_RXD4

GMII_RXD5

GMII_RXD6

GMII_RXD7

GMII_TXD0

GMII_TXD1

GMII_TXD2

GMII_TXD3

GMII_TXD4

GMII_TXD5

GMII_TXD6

GMII_TXD7

GMII_GTX_CLK

GMII_TX_ER

GMII_TX_EN

GMII_COL

GMII_CRS

GMII_RX_DV

GMII_RX_ER

GMII_TX_CLK

GMII_RX_CLK

MDC

PHY_CLK

PHY_RESET

33R647

33R648

33R649

33R650

33R651

33R652

33R653

33R654

33R655

33R656

33R657

PHY_INTn

2K
R

658

2_5V_ETH:1

L601

C616
0.1uF

C617
0.1uF

C618
0.1uF

C619
0.1uF

C620
0.1uF

C622
0.1uF

C623
0.1uF

C624
0.1uF

C625
0.1uF

L602

C629
0.1uF

C630
0.1uF

C631
0.1uF

C632
0.1uF

C633
0.1uF

C634
0.1uF

C635
0.1uF

1V_ETH_A:1

1V_ETH:1

C636
0.1uF

C637
0.1uF

C638
0.1uF

C639
0.1uF

CLK_TO_MAC

C641
0.01uF

C640
0.01uF

0R659
ACT_LED

0R660

3OUT

1ENB/TUNE

4 Vcc

2 GND

VCTCXO X2L603

2_5V_ETH:1

C642
0.1uF

NONE

R661

1K R662

2_5V_ETH:1

CLK_25MHZ_EN

10 R664
PHY_CLK

16 MAC_IF_SEL0

17 MAC_IF_SEL1

18 MAC_IF_SEL2

40 PHYAD4

41 PHYAD3

42 PHYAD2

43 PHYAD1/LED100

44 PHYAD0/LED_TXRX

13 SYS_CLK_EN_N/SHARED

14 LPED_EN_N/SHARED

49 SPEED_1000/LED1000

50 PAUSE/LED_LNK

ET1011C2−CFG U12

73 COL

74 CRS

72 RX_CLK

70 RX_ER

69 RX_DV

68 RXD0

67 RXD1

66 RXD2

65 RXD3

62 RXD4

61 RXD5

60 RXD6

59 RXD7

77GTX_CLK

78TX_ER

79TX_EN

80TXD0

81TXD1

82TXD2

83TXD3

84TXD4

1TXD5

2TXD6

3TXD7

75TX_CLK

ET1011C2−GMII U12

12 TRST

14 TDI_SHARED

15 TDO

13 TMS_SHARED

5 TCK

ET1011C2−JTAG
U12

25TRD0_P

26TRD0_N

28TRD1_P

29TRD1_N

34TRD2_P

35TRD2_N

37TRD3_P

38TRD3_N

32 RSET

51 PRES

ET1011C2−MDI
U12

55 MDC

54 MDIO

53 INTERRUPT

ET1011C2−MGT
U12

45 VDD_REG

46 CTRL_2V5

47 CTRL_1V0

85
G

N
D

_P
A

D

4DVDD_IO

52DVDD_IO

58DVDD_IO

64DVDD_IO

71DVDD_IO

76DVDD_IO

6VDD_1V

19VDD_1V

48VDD_1V

56VDD_1V

63VDD_1V

21AVDDH_2V5

31AVDDH_2V5

20AVDDL_1V

27AVDDL_1V

30AVDDL_1V

33AVDDL_1V

36AVDDL_1V

39AVDDL_1V

7
N

C

8
N

C

9
N

C

10
N

C

11
N

C

ET1011C2−PWR

U12

22 CLK_IN/XTAL_1

23 XTAL_2

24 RESET

57 SYS_CLK

ET1011C2−CLK
U12

6.34K 1%R670

1K 1%R671

2_5V_ETH:1

1
2

C650
100uF 6.3V

2_5V_ETH:1

2_5V_ETH_A:1

2

C

3

E

1B
4

BCP69T1G
Q3

C651

2.2uF

C652

2.2uF

C653

2.2uFC654

33uF CER X5R 6.3V

C655

33uF CER X5R 6.3V

1V_ETH_A:1

1V_ETH:1

NONE R672

2_5V_ETH:1

NONE R673

NONE R674

1K R675

ACT_LED

12

D202

2_
5V

_E
T

H
:1

330 R676

330 R677

2_
5V

_E
T

H
:1

12

D201

2_
5V

_E
T

H
:1

L605
2_5V_ETH:1

C656

33uF CER X5R 6.3V

C657
0.01uF

C658
0.01uF

2K
R

693

MDIO

10K R694

C643
10uF
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USRP2−Plus RAM
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2_5V_RAM:1

RAM_D00

RAM_D01

RAM_D02

RAM_D03

RAM_D04

RAM_D05

RAM_D06

RAM_D07

RAM_D08

RAM_D09

RAM_D10

RAM_D11

RAM_D12

RAM_D13

RAM_D14

RAM_D15

RAM_D16

RAM_D17

RAM_A18

RAM_A17

RAM_A16

RAM_A15

RAM_A14

RAM_A13

RAM_A12

RAM_A11

RAM_A10

RAM_A09

RAM_A08

RAM_A07

RAM_A06

RAM_A05

RAM_A04

RAM_A03

RAM_A02

RAM_A01

RAM_A00

R
A
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_C

LK

R
A

M
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E
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R
A

M
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E
n

2_5V_RAM:1

R
A

M
_C

E
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n

R
A

M
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D
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RAM_ZZ

C806
0.1uF

C807
0.1uF

2_5V_RAM:1

C808
0.1uF

C809
0.1uF

C810
0.1uF

C811
0.1uF

C812
0.1uF

C813
0.1uF

C814
0.1uF

C815
0.1uF

C816
0.1uF

C817
0.1uF

31MODE

64ZZ

CY7C1354C−AC−CTRL
U19

5GND

10GND

17GND

21GND

26GND

40GND

55GND

60GND

67GND

71GND

76GND

90GND

4 VDDQ

11 VDDQ

20 VDDQ

27 VDDQ

54 VDDQ

61 VDDQ

70 VDDQ

77 VDDQ

15 VDD

41 VDD

65 VDD

91 VDD

CY7C1354C−AC−PWR
U19

63 DQa

62 DQa

59 DQa

58 DQa

57 DQa

56 DQa

53 DQa

52 DQa

51 DQPa

68 DQb

69 DQb

72 DQb

73 DQb

74 DQb

75 DQb

78 DQb

79 DQb

80 DQPb

2 DQc

3 DQc

6 DQc

7 DQc

8 DQc

9 DQc

12 DQc

13 DQc

1 DQPc

18 DQd

19 DQd

22 DQd

23 DQd

24 DQd

25 DQd

28 DQd

29 DQd

30 DQPd

38A(288Mbit)

39A(144Mbit)

42A(72Mbit)

43A(36Mbit)

84A(18Mbit)
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34A
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98
C

E
1

97
C

E
2

92
C

E
3

87
C

E
N

89
C

LK

88
W

E

86
O

E

85
A

D
V

/L
D

93
B

W
a

94
B

W
b

95
B

W
c

96
B

W
d

CY7C1354C−AC−RAM

U19

RAM_D18

RAM_D19

RAM_D20

RAM_D21

RAM_D22

RAM_D23

RAM_D24

RAM_D25

RAM_D26

RAM_D27

RAM_D28

RAM_D29

RAM_D30

RAM_D31

RAM_D32

RAM_D33

RAM_D34

RAM_D35

FILE: REVISION:

DRAWN BY: PAGE OF

TITLE

H

G

F

E

D

C

B

A

I

J

K

I

J

K

H

G

F

E

D

C

B

A

1 2 3 4 5 6 7 8 9 10 11

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

12 13 14 15 16 17

R
A

M
_B

W
D

n

R
A

M
_B

W
C

n

R
A

M
_B

W
B

n

R
A

M
_B

W
A

n

FIXME −− Extra Power Supply Pins for IDT Version?
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