
1

1

2

2

3

3

4

4

D D

C C

B B

A A

Revisions
REV Description

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
System Block Diagram

D
SIZE

SHEET OF1

DOC CODE

610-
REVDRAWING PROJECT NO

158278B-01
01_BlockDiagram.SchDoc DATE 9/8/2015FILE NAME 13

1

Design Team
4600 Patrick Henry Drive
Santa Clara, CA 95054
USA

DRAWN BY

REVISED BY

VERIFIED BY

TECHNICIAN

ENGINEER

Shyu Lee (Xu Li)

Shyu Lee (Xu Li)
Ryan Reyes
Matt Ettus / Jon Kiser

-

DATE

DATE

03/19/2015

-

1
15

82
78

B-
01

1 INITIAL PRODUCTION VERSION
2 NO ENGINEERING CHANGE, ONLY System Revision Compliance Update

TX Side

HMC624LP4E

0

90

Termination
/ Matching

Termination
/ Matching

Termination
/ Matching

Termination
/ Matching

RF

RF

Π

LO

LO

IF

IFTX-I

TX-Q

A
D

L5
37

5-
05

Single ended output.

Fc = 100 MHz

-2dB

TXLO1
Fc=0.8GHz

Fc=2.2GHz

TXLO1 SP3T SP3T
MAX2871*

TXMOD

TX-MOD-RF
400MHz ~ 6GHz

TXPA
A

D
L5

38
0

IF

IFTermination
/ Matching

Termination
/ Matching

RX-I

RX-Q

DRV

DRV

7-POLE Elliptical3-Poles, Low Q

RX Side

ADA4927-2

0

90

RF

RF

LO

LO

Fc=0.8GHz

Fc=2.2GHz

SP3TTXLO1
MAX2871*

SP3T

RXDEMOD1RXDEMOD2

RXLO1

HB: 500MHz ~ 6GHz
Direct Conversion Path

Π

RX-DEMOD-RF
400MHz ~ 6GHz

N
B

B
-4

00

-1.5dB

GAIN

1.
5G

H
z 

~
 6

G
H

z
V

M
M

K
-3

60
3

LNA

06
03

LS

04
03

H
Q

10MHz ~ 1.5GHz
MGA-62563LNA

LFCN-1700+
10MHz ~ 1.5GHz

RXLNA

TX/RX
SMASPDT

RX2
SMA

(6-bits)

SPDT

Π
0dB

Up Conversion Path

LB: 10MHz ~ 500MHz
IF = 2.44GHz (Fixed)
2.44GHz / 84MHz BW

DC ~ 500MHz
LFCN-490+

Π Π
855916

DC ~ 500MHz
LFCN-2600+

OUT IN

LTC5510

LFCN-2600+
2.44GHz

-1.5dB -1.5dB

SPDT

SPDT

LO

M
A

X
28

71
*

+
1d

Bm

RXAMP

RXBANDSEL

R
X

LO
2 RXLB

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

HB: 500MHz ~ 6GHz
Direct Conversion Path

Π
SPDT

0dB

TXBANDSEL

PA PHA-1+
10MHz ~ 6GHz

(6-bits)
HMC624LP4E

GAIN

10MHz ~ 6GHz
NBB-400

OUTIN

Π

LTC5510 DC ~ 500MHz
LFCN-490+

DC ~ 2100MHz
LFCN-2250+

DC ~ 500MHz
LFCN-490+

-1.5dB

LO

TXLB

SPDT

TX
LO

2
M

A
X

28
71

*

+
1d

Bm Down Conversion Path

LB: 10MHz ~ 500MHz
IF = 2.1GHz (Fixed)

3 Removed D7 and R52 to make U6 permanently "ON"
C Relocated F3 / F26 to avoid comfliction to the stand screw / Fixed Ettus Logo Size

DC ~ 2100MHz
LFCN-2250+

NLRX0DEMOD0RF

NLTX0MOD0RF

NLTXLO1



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
Essential Hardware Elements

C
SIZE

SHEET OF2 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
02_EssentialElements.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

.H1

3mm Screw

.H2

3mm Screw

.H4

3mm Screw

.H3

3mm Screw

.H5

3mm Screw

.H8

3mm Screw

.H7

3mm Screw

.H6

3mm Screw

VSS

VSS

VSS

VSS VSS

VSS

VSS

VSS

.ALN1 .ALN2 .ALN3 .ALN4 .ALN5 .ALN6

.ALN7 .ALN8 .ALN9 .ALN10 .ALN11 .ALN12

.ALN13 .ALN14 .ALN15 .ALN16 .ALN17 .ALN18

ESD
.LOGO1

WEEE
.LOGO2

.J1
OPEN

VSS-T1

.C1
100 nF

.J2
SHORT

VSS-T1

.C2
100 nF

VSS-T1

.J3
LOAD

VSS-T1

.C3
100 nF

VSS-T1

.R1

100 R

.R2

100 R

.J4
THRU

VSS-T1

.C4
100 nF

VSS-T1

.C5
100 nF

.J5
THRU

.J6
THRU

VSS-T2

.C6
100 nF

VSS-T2

.C7
100 nF

.J7
THRU

.J8
THRU

VSS-T2

.C8
100 nF

VSS-T2

.C9
100 nF

.J9
THRU

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

CO0ALN1 CO0ALN2 CO0ALN3 CO0ALN4 CO0ALN5 CO0ALN6

CO0ALN7 CO0ALN8 CO0ALN9 CO0ALN10 CO0ALN11 CO0ALN12

CO0ALN13 CO0ALN14 CO0ALN15 CO0ALN16 CO0ALN17 CO0ALN18

PI0C101PI0C102

CO0C1

PI0C201PI0C202

CO0C2

PI0C301PI0C302

CO0C3

PI0C401PI0C402

CO0C4

PI0C501PI0C502

CO0C5

PI0C601PI0C602

CO0C6

PI0C701PI0C702

CO0C7

PI0C801PI0C802

CO0C8

PI0C901PI0C902

CO0C9

PI0H101

CO0H1

PI0H201

CO0H2

PI0H301

CO0H3

PI0H401

CO0H4

PI0H501

CO0H5

PI0H601

CO0H6

PI0H701

CO0H7

PI0H801

CO0H8

PI0J101

PI0J102
CO0J1

PI0J201

PI0J202
CO0J2

PI0J301

PI0J302
CO0J3

PI0J401

PI0J402

CO0J4
PI0J501

PI0J502

CO0J5

PI0J601

PI0J602

CO0J6
PI0J701

PI0J702

CO0J7

PI0J801

PI0J802

CO0J8
PI0J901

PI0J902

CO0J9

CO0LOGO1

CO0LOGO2

PI0R101PI0R102

CO0R1

PI0R201PI0R202

CO0R2
PI0C101PI0J101 PI0C102 PI0C201PI0J201 PI0C301PI0J301 PI0C302

PI0R102

PI0R202

PI0C401PI0J401 PI0C402 PI0C501PI0C502 PI0J501

PI0C601PI0J601 PI0C602 PI0C701PI0C702 PI0J701

PI0C801PI0J801 PI0C802 PI0C901PI0C902 PI0J901

PI0H101 PI0H201

PI0H301

PI0H401

PI0H501

PI0H601

PI0H701 PI0H801

PI0C202

PI0J102 PI0J202 PI0J302

PI0J402 PI0J502

PI0R101

PI0R201

PI0J602 PI0J702

PI0J802 PI0J902



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
RX Demodulator LO and Doubler

C
SIZE

SHEET OF3 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
03_RX_LO1.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

VSS

C17 12 pF
C16 100 nF

R3

5.1 K
VSS

C22
10 nF

R6
200 R

VSS

C23
680 pF

VSS

R4 1 K

C24
56 pF

VSS

C34
10 nF

C10
330 pF

C13
330 pF

C4
22 pF

C3
100 nF

VSS

C6
22 pF

C5
100 nF

C20
12 pF

VSS

C31
22 pF

C30
100 nF

C29
22 pF

C28
100 nF

C27
22 pF

C26
100 nF

C33
22 pF

C32
100 nF

C38
22 pF

C37
100 nF

VSS

R8
0 R

R5
NL

VSS

C12
330 pF

C11
18 pF

C9
100 pF

C14
330 pF

F2
LFCN-800+

F1
LFCN-2250+

VSS

VSS

C8
100 pF

C15
330 pF

DCLK1

DATA2

DLE3

CE4

SW 5

VCC_CP6

CP_OUT 7

VSS_CP 8VSS_PLL 9

VCC_PLL10 VSS_RF 11

RF_A_OP 12

RF_A_ON 13

RF_B_OP 14

RF_B_ON 15

VCC_RF16

VCC_VCO17

VSS_VCO 18

NOISE_FILT19

VTUNE 20

VSS_TUNE 21

RSET 22

BIAS_FILT23

REG24

LD25

RFOUT_EN26

VSS_D 27

VCC_D28

REF_IN29

MUXOUT30

VSS_SD 31

VDD_SD32

VSS P

U3

MAX2871

R24

100 R

C19 12 pF
C18 100 nF

C25 12 pF
C21 100 nF

VSS

C7
330 pF

C40
22 pF

C39
100 nF

+3.3V-RX-LO1

+3.3V-RX-LO1

+3.3V-RX-LO1

+3.3V-RX-LO1

RXLO1-MUX

R7
100 R

RXLO1

RXLO1-FSEL1A

RXLO1-FSEL2A
RXLO1-FSEL3A

RXLO1-FSEL1B

RXLO1-FSEL2B
RXLO1-FSEL3B

RXLO1-FSEL1B

RXLO1-FSEL2B
RXLO1-FSEL3B

RXLO1-FSEL1A
RXLO1-FSEL2A

RXLO1-FSEL3A

cRXLO1-FSEL1

cRXLO1-FSEL2
cRXLO1-FSEL3

R1
1.5 K

R2
1.5 K

800 MHz ~ 2.2 GHz

400 MHz ~ 800 MHz

2.2 GHz +

VSS

J1
GSC

C60
12 pF

.T1
TEST

VSS

RXLO1-DCLK
RXLO1-DATA
RXLO1-DLE

RXLO1-nPDRF

F5
NFA21SL

VSS

VSS

F3
LFCN-490+

VSS

RX-LO1-REF

RFC 1

NC2

V1 3

RF14

RF25

V2 6

V3 7RF38

GND P

U2

SKY13317-373LF

RFC1

NC 2

V13

RF1 4

RF2 5V26 V37 RF3 8

GNDP

U1

SKY13317-373LF

T1

TCM1-63AX+

VSS

VSS

L1
18 nH

L2
18 nH

C53
12 pF

R20

100 R

C46
12 pF

R17

100 R

R12

100 R C41
12 pF

D3
BAS125-04W

RXLO1-nPDRF

VSS

C55
22 pF

cRXLO1-nPDRF

R9 1 K

C43
330 pF

R10 1 K
R11 1 K

C44
330 pF

C45
330 pF

VSS
R14 1 K
R15 1 K
R16 1 K

C49
330 pF

C50
330 pF

C51
330 pF

VSS

C2
4.7 uF

C1
4.7 uF

C36
4.7 uF

VSS

C35
4.7 uF

+3.3V-RX-LO1-VCO

+3.3V-RX-LO1-VCO

+3.3V-RX-LO1

+3.3V-RX-LO1-B

F4
220 R

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U4

ADP7104-3.3

C47
10 uF

VSS
VSS

C57
2.2 uF

VSS

+6.0V-RX

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U5

ADP7104-3.3

C54
10 uF

VSS
VSS

C56
2.2 uF

VSS

C52
12 pF

VSS

+3.3V-RX-LO1-B

R21
10 K

D2
BAS125-04W

VSS

C48
22 pF

R18
10 K

cRXLO1-DCLK

D4
BAS125-04W

VSS

C59
22 pF

R22
10 K

D6
BAS125-04W

VSS

C63
22 pF

R26
10 K

D1
BAS125-04W

VSS

C42
22 pF

R13
10 K

cRXLO1-DATA

cRXLO1-DLE

cRXLO1-LD

VSS

VSS

VSS

VSS

RXLO1-MUX

RXLO1-DCLK

RXLO1-DATA

RXLO1-DLE

VSSVSS

F6

330 R

C58
100 nF

VSS

(Page 12)

(Page 12)

(Page 12)

(Page 12)
(Page 12)

(Page 12)

(Page 4)

(Page 12)

VSS

RXLO1-LD

RXLO1-LD

C61
12 pF

VSS

D5
BAS125-04W

R25
10 K

(Page 12)

C62
22 pF

VSS

cRXLO1-MUX

R19

100 R

R23

100 R

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

PI0T101PI0T102
CO0T1

PIC101
PIC102 COC1

PIC201
PIC202 COC2

PIC301
PIC302 COC3

PIC401
PIC402 COC4

PIC501
PIC502 COC5

PIC601
PIC602 COC6

PIC701PIC702

COC7
PIC801PIC802

COC8

PIC901PIC902

COC9

PIC1001PIC1002

COC10
PIC1101PIC1102

COC11
PIC1201PIC1202

COC12
PIC1301PIC1302

COC13

PIC1401PIC1402

COC14

PIC1501PIC1502

COC15

PIC1601PIC1602

COC16
PIC1701PIC1702

COC17
PIC1801PIC1802

COC18
PIC1901PIC1902

COC19
PIC2001
PIC2002 COC20

PIC2101PIC2102
COC21

PIC2201
PIC2202 COC22

PIC2301
PIC2302 COC23

PIC2401
PIC2402 COC24

PIC2501PIC2502
COC25

PIC2601
PIC2602 COC26

PIC2701
PIC2702 COC27

PIC2801
PIC2802 COC28

PIC2901
PIC2902 COC29

PIC3001
PIC3002 COC30

PIC3101
PIC3102 COC31

PIC3201
PIC3202 COC32

PIC3301
PIC3302 COC33

PIC3401PIC3402

COC34

PIC3501
PIC3502COC35

PIC3601
PIC3602 COC36

PIC3701
PIC3702 COC37

PIC3801
PIC3802 COC38

PIC3901
PIC3902 COC39

PIC4001
PIC4002 COC40

PIC4101
PIC4102 COC41

PIC4201
PIC4202 COC42

PIC4301
PIC4302

COC43

PIC4401
PIC4402

COC44

PIC4501
PIC4502

COC45

PIC4601
PIC4602 COC46

PIC4701
PIC4702 COC47

PIC4801
PIC4802 COC48

PIC4901
PIC4902

COC49

PIC5001
PIC5002

COC50

PIC5101
PIC5102

COC51

PIC5201
PIC5202 COC52

PIC5301
PIC5302 COC53

PIC5401
PIC5402 COC54

PIC5501
PIC5502 COC55

PIC5601
PIC5602COC56

PIC5701
PIC5702COC57

PIC5801
PIC5802COC58

PIC5901
PIC5902 COC59

PIC6001
PIC6002 COC60

PIC6101
PIC6102 COC61

PIC6201
PIC6202 COC62

PIC6301
PIC6302 COC63

PID101

PID102

PID103

COD1

PID201

PID202

PID203

COD2

PID301

PID302

PID303

COD3

PID401

PID402

PID403

COD4

PID501

PID502

PID503

COD5

PID601

PID602

PID603

COD6

PIF101 PIF102

PIF103 PIF104

COF1

PIF201 PIF202

PIF203 PIF204

COF2

PIF301 PIF302

PIF303 PIF304

COF3

PIF401 PIF402

COF4

PIF501PIF502

PIF503PIF504

PIF505PIF506

PIF507PIF508

PIF509

PIF5010
COF5

PIF601 PIF602

COF6

PIJ101
PIJ102

COJ1

PIL101

PIL102

COL1

PIL201

PIL202

COL2

PIR101

PIR102

COR1

PIR201

PIR202

COR2

PIR301 PIR302

COR3

PIR401 PIR402

COR4

PIR501

PIR502
COR5

PIR601

PIR602
COR6

PIR701

PIR702

COR7

PIR801

PIR802
COR8

PIR901PIR902

COR9

PIR1001PIR1002

COR10

PIR1101PIR1102

COR11

PIR1201PIR1202

COR12

PIR1301PIR1302

COR13

PIR1401PIR1402

COR14

PIR1501PIR1502

COR15

PIR1601PIR1602

COR16

PIR1701PIR1702

COR17

PIR1801PIR1802

COR18

PIR1901PIR1902

COR19

PIR2001PIR2002

COR20

PIR2101PIR2102

COR21
PIR2201PIR2202

COR22

PIR2301PIR2302

COR23

PIR2401PIR2402

COR24

PIR2501PIR2502

COR25
PIR2601PIR2602

COR26

PIT101

PIT102

PIT103PIT104

PIT105

PIT106

COT1

PIU101

PIU102

PIU103

PIU104

PIU105

PIU106

PIU107 PIU108

PIU10P

COU1

PIU201

PIU202

PIU203

PIU204

PIU205

PIU206

PIU207PIU208

PIU20P

COU2

PIU301

PIU302

PIU303

PIU304

PIU305

PIU306

PIU307

PIU308

PIU309

PIU3010 PIU3011

PIU3012

PIU3013

PIU3014

PIU3015

PIU3016

PIU3017

PIU3018

PIU3019

PIU3020

PIU3021

PIU3022

PIU3023

PIU3024

PIU3025

PIU3026

PIU3027

PIU3028

PIU3029

PIU3030

PIU3031

PIU3032

PIU30P

COU3

PIU401

PIU402

PIU403 PIU404

PIU405

PIU406

PIU407

PIU408

PIU40P

COU4

PIU501

PIU502

PIU503 PIU504

PIU505

PIU506

PIU507

PIU508

PIU50P

COU5

PIC102 PIC202 PIC302 PIC402 PIC502 PIC602

PIC2602 PIC2702 PIC2802 PIC2902 PIC3002 PIC3102 PIC3202 PIC3302

PIC5402

PIL102 PIL202PIR102 PIR202

PIU304

PIU306

PIU3010

PIU3028

PIU3032

PIU501

PIU502

PIC3502

PIC4702

PIF401

PIU401

PIU402

PIC3602 PIC3702 PIC3802 PIC3902 PIC4002

PIF402

PIU3016

PIU3017

PIC5602

PIF601

PID202

PIR1802

NLcRXLO10DATA

PID102

PIR1302

NLcRXLO10DCLK

PID402

PIR2202

NLcRXLO10DLE

PIF502
NLcRXLO10FSEL1

PIF508
NLcRXLO10FSEL2

PIF506
NLcRXLO10FSEL3

PID602

PIR2602

NLcRXLO10LD

PID502

PIR2502

NLcRXLO10MUX

PID302

PIR2102

NLcRXLO10nPDRF

PI0T101PI0T102

PIJ101

PIC701PIU201

PIC801

PIU108

PIC802PIF101 PIC901PIF102 PIC902

PIU204

PIC1001

PIL101PIR101

PIU3012 PIC1002 PIT106

PIC1101PIU105 PIC1102 PIU205

PIC1201PIT101 PIC1202 PIU101

PIC1301

PIL201PIR201

PIU3013 PIC1302 PIT104

PIC1401

PIU104

PIC1402PIF201 PIC1501PIF202 PIC1502

PIU208

PIC1601

PIC1701

PIU3024

PIC1801

PIC1901

PIU3023

PIC2002

PIC2402

PIR402

PIU3020

PIC2101

PIC2501

PIU3019

PIC2201

PIR602

PIC2202 PIC2302

PIR401PIU307

PIC3401PIF302

PIR702

PIC3402 PIU3029

PIC4202

PID101

PID103 PIR1202

PIR1301

PIC4802

PID201

PID203 PIR1702

PIR1801

PIC5502

PID301

PID303 PIR1902

PIR2101

PIC5702 PIC5802

PIF602

PIU405

PIU408

PIU505

PIU508

PIC5902

PID401

PID403 PIR2002

PIR2201

PIC6202

PID501

PID503 PIR2302

PIR2501

PIC6302

PID601

PID603 PIR2402

PIR2601

PIF501

PIR1102

PIR1502

PIF505

PIR1002

PIR1402

PIF507

PIR902

PIR1602

PIR301PIU3022

PIR501 PIR601

PIR802

PIR502
PIU305

PIU102

PIU202

PIU3014

PIU3015

PIU404

PIU407

PIU504

PIU507

PIF301
NLRX0LO10REF

PIC702
NLRXLO1

PIC4602

PIR1701

PIU302
NLRXLO10DATA

PIC4102
PIR1201

PIU301
NLRXLO10DCLK

PIC5302
PIR2001

PIU303
NLRXLO10DLE

PIC5002

PIR1501

PIU103
NLRXLO10FSEL1A

PIC4302
PIR1101

PIU207
NLRXLO10FSEL1B

PIC4902

PIR1601

PIU107
NLRXLO10FSEL2A

PIC4502

PIR901

PIU203
NLRXLO10FSEL2B

PIC5102

PIR1401

PIU106
NLRXLO10FSEL3A

PIC4402

PIR1001

PIU206
NLRXLO10FSEL3B

PIC6102

PIR2401

PIU3025
NLRXLO10LD

PIC6002
PIR2301

PIU3030

NLRXLO10MUX

PIC5202

PIR1901

PIU3026

NLRXLO10nPDRF

PIC101 PIC201 PIC301 PIC401 PIC501 PIC601

PIC1602

PIC1702

PIC1802

PIC1902

PIC2001
PIC2102

PIC2301 PIC2401PIC2502

PIC2601 PIC2701 PIC2801 PIC2901 PIC3001 PIC3101 PIC3201 PIC3301

PIC3501 PIC3601 PIC3701 PIC3801 PIC3901 PIC4001

PIC4101

PIC4201

PIC4301 PIC4401 PIC4501

PIC4601 PIC4701

PIC4801

PIC4901 PIC5001 PIC5101

PIC5201

PIC5301
PIC5401

PIC5501
PIC5601 PIC5701 PIC5801

PIC5901

PIC6001

PIC6101

PIC6201

PIC6301

PIF103 PIF104

PIF203 PIF204

PIF303 PIF304

PIF503PIF504

PIF509

PIF5010

PIJ102

PIR302

PIR701

PIR801

PIT102

PIT103

PIT105

PIU10P

PIU20P

PIU308

PIU309

PIU3011

PIU3018

PIU3021

PIU3027

PIU3031

PIU30P

PIU403

PIU406

PIU40P

PIU503

PIU506

PIU50P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
RX Demodulator and ADC Driver

C
SIZE

SHEET OF4 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
04_RX_DEMOD.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

VSS 1

VSS 2

IHI3

ILO4

VSS 5

VCC 6

PWDN 7

VSS 8

LOIP9

LOIN10

VSS 11

NOC 12

VCC 13

VSS 14QLO15

QHI16

VSS 17

VSS 18

ADJ 19

VSS 20

RFIN 21

RFIP 22

VSS 23

VCC 24

VSS P

U8

ADL5380
VSS

R51
1.5 K

C123
330 pF

C125
330 pF

C124
330 pF

C127
330 pF

L4 470 nH

L10 470 nH

VSS

C71
240 pF

C72
300 pFL7

560 nH

L8
560 nH

C81
68 pF

C80
8.2 pF

R29

4.99 R

R32

4.99 R
R33 24.9 R

R30 24.9 R

L13
560 nH

L18
560 nH

C91
68 pF

C90
8.2 pFR41

4.99 R

R38

4.99 R
R39 24.9 R

R42 24.9 R

RX-IP

RX-IN

RX-QP

RX-QN

VSS

C103
100 pF

C69
100 pF

VSS

VSS

C130
100 nF

C131
22 pF

C132
100 nF

C133
22 pF

C134
100 nF

C135
22 pF

VSS

VSS

C114
100 pF

C113
100 nF

C112
100 nF

VSS

C109
100 pF

C110
100 nF

C68
100 nF

C102
100 nF

L5 470 nH

L11 470 nH

C73
240 pF

VSS

R56
576 R

R55
8.66 R

R57
576 R

VSS VSS

VSS

C66 NL

C77
300 pF

C78
240 pF

C65 NL

C76
240 pF

C83 NL C84 NL

L6 390 nH

L12 390 nH

C74
120 pF

C67 NL

C79
120 pF

C85 NL

L15 470 nH

L20 470 nH

C93
240 pF

C94
300 pF

L16 470 nH

L21 470 nH

C95
240 pF

C88 NL

C99
300 pF

C100
240 pF

C87 NL

C98
240 pF

C105 NL C106 NL

L17 390 nH

L22 390 nH

C96
120 pF

C89 NL

C101
120 pF

C107 NL

VSS

RMOD-IP

RMOD-IN

RMOD-QP

RMOD-QN

RMOD-IP

RMOD-IN

RMOD-QP

RMOD-QN

F8

220 R

F9

220 R

R59

24.9 R

R60

24.9 R

R50

24.9 R

R54

24.9 R

R27

402 R

R34

402 R

R36

402 R

R43

402 R

+5.0V-RX-DEMOD

+5.0V-RX-DEMOD

+5.0V-RX-DRV +5.0V-RX-DRV

RX-DEMOD-RF

R45
5.23 K

R48
2.49 K

R47

NL

VSS

+5.0V-RX-DRV

F10

1 K

-IN1 1

+FB1 2

VDD13

VDD14

-FB2 5

+IN2 6

-IN2 7

+FB2 8

VDD29

VDD210

VOCM211

+OUT212

-OUT213

nPD214

VEE2 15

VEE2 16

VOCM117

+OUT118

-OUT119

nPD120

VEE1 21

VEE1 22

-FB1 23

+IN1 24

GND P

U6

ADA4927-2

R49

100 R

R53

100 R

+5.0V-RX-DRV-I

+5.0V-RX-DRV-Q

+5.0V-RX-DRV-I+5.0V-RX-DRV-Q

R31
402 R

R40
402 R

R28

49.9 R

R35

49.9 R

R37

49.9 R

R44

49.9 RRX-CML-Q

RX-CML-I

RX-CML-I

RX-VREF

RXLO1

L14 390 nH

L19 390 nH

C104 NL

C86 NL

L3 390 nH

L9 390 nH

C82 NL

C64 NL

F7

1 K

RX-CML-Q

C117
100 nF

VSS

J2
GSC

.T2
TEST

C120
12 pF

C128
12 pF

R58

100 R

VSS

1.6 V

100 Ohm Diff

2
5 

O
h

m

4
9.

9 
O

h
m

100 Ohm Diff

T3

TCM1-63AX+

T2

TCM1-63AX+ C126
330 pF

C70
120 pF

C75
120 pF

C92
120 pF

C97
120 pF

VSS

RX-DEMOD-EN-n

RX-DRV-I-EN

RX-DRV-Q-EN

EN5

-4

+3

V- 2

1

V+ 6

U7

AD8591
VSS

VSS

+5.0V-RX-DRV
C116
1 nF

C119
100 nF

VSS

C118
1 nF

VSS

+5.0V-RX-DRV

VSS

C122
12 pF

VSS

RX-DRV-I-EN

RX-DRV-Q-EN

D8
BAS125-04W

VSS

C129
22 pF

R61
10 K

RX-DEMOD-EN-n
cRX-DEMOD-EN-n

R46

4.99 R C108
100 nF

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 3)

(Page 6)
VSS

VSS

C136
22 pF

C137
22 pF

C111
22 pF

C115
22 pF

-1.5dB

43 pF
43 pF

43 pF
43 pF

30 pF
30 pF

56 pF
56 pF

51 pF
51 pF

100 nH 100 nH82 nH 120 nH
3 pF18 pF27 pF12 pF

100 nH 100 nH82 nH 120 nH
3 pF18 pF27 pF12 pF

-160MHz version

24 nH

24 nH

4.7 pF 18 pF

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

+5.0V-RX-DRV-Q

+5.0V-RX-DRV-I

PI0T201PI0T202CO0T2

PIC6401PIC6402

COC64

PIC6501PIC6502

COC65

PIC6601PIC6602

COC66

PIC6701PIC6702

COC67

PIC6801
PIC6802

COC68 PIC6901
PIC6902

COC69

PIC7001
PIC7002 COC70

PIC7101
PIC7102 COC71

PIC7201
PIC7202 COC72

PIC7301
PIC7302 COC73

PIC7401
PIC7402 COC74

PIC7501
PIC7502

COC75 PIC7601
PIC7602

COC76 PIC7701
PIC7702

COC77 PIC7801
PIC7802

COC78 PIC7901
PIC7902

COC79

PIC8001
PIC8002 COC80

PIC8101
PIC8102 COC81

PIC8201PIC8202

COC82

PIC8301PIC8302

COC83

PIC8401PIC8402

COC84

PIC8501PIC8502

COC85

PIC8601PIC8602

COC86

PIC8701PIC8702

COC87

PIC8801PIC8802

COC88

PIC8901PIC8902

COC89

PIC9001
PIC9002

COC90 PIC9101
PIC9102

COC91

PIC9201
PIC9202 COC92

PIC9301
PIC9302 COC93

PIC9401
PIC9402 COC94

PIC9501
PIC9502 COC95

PIC9601
PIC9602 COC96

PIC9701
PIC9702

COC97 PIC9801
PIC9802

COC98 PIC9901
PIC9902

COC99 PIC10001
PIC10002

COC100 PIC10101
PIC10102

COC101

PIC10201
PIC10202 COC102

PIC10301
PIC10302 COC103

PIC10401PIC10402

COC104

PIC10501PIC10502

COC105

PIC10601PIC10602

COC106

PIC10701PIC10702

COC107

PIC10801
PIC10802 COC108

PIC10901
PIC10902 COC109

PIC11001
PIC11002 COC110

PIC11101
PIC11102 COC111

PIC11201
PIC11202 COC112

PIC11301
PIC11302 COC113

PIC11401
PIC11402 COC114

PIC11501
PIC11502 COC115

PIC11601
PIC11602 COC116

PIC11701
PIC11702 COC117

PIC11801
PIC11802 COC118

PIC11901
PIC11902 COC119

PIC12001
PIC12002 COC120

PIC12201
PIC12202 COC122

PIC12301PIC12302

COC123

PIC12401PIC12402

COC124

PIC12501PIC12502

COC125

PIC12601PIC12602

COC126
PIC12701PIC12702

COC127

PIC12801
PIC12802 COC128

PIC12901
PIC12902 COC129

PIC13001
PIC13002 COC130

PIC13101
PIC13102 COC131

PIC13201
PIC13202 COC132

PIC13301
PIC13302 COC133

PIC13401
PIC13402 COC134

PIC13501
PIC13502 COC135

PIC13601
PIC13602 COC136

PIC13701
PIC13702 COC137

PID801

PID802

PID803

COD8

PIF701 PIF702

COF7

PIF801 PIF802

COF8
PIF901 PIF902

COF9

PIF1001 PIF1002

COF10

PIJ201
PIJ202

COJ2

PIL301 PIL302

COL3

PIL401 PIL402

COL4

PIL501 PIL502

COL5

PIL601 PIL602

COL6

PIL701 PIL702

COL7

PIL801 PIL802

COL8

PIL901 PIL902

COL9

PIL1001 PIL1002

COL10

PIL1101 PIL1102

COL11

PIL1201 PIL1202

COL12

PIL1301 PIL1302

COL13

PIL1401 PIL1402

COL14

PIL1501 PIL1502

COL15

PIL1601 PIL1602

COL16

PIL1701 PIL1702

COL17

PIL1801 PIL1802

COL18

PIL1901 PIL1902

COL19

PIL2001 PIL2002

COL20

PIL2101 PIL2102

COL21

PIL2201 PIL2202

COL22

PIR2701 PIR2702

COR27
PIR2801 PIR2802

COR28

PIR2901PIR2902

COR29

PIR3001PIR3002

COR30

PIR3101

PIR3102
COR31

PIR3201PIR3202

COR32 PIR3301PIR3302

COR33
PIR3401 PIR3402

COR34
PIR3501 PIR3502

COR35

PIR3601 PIR3602

COR36
PIR3701 PIR3702

COR37

PIR3801PIR3802

COR38

PIR3901PIR3902

COR39

PIR4001

PIR4002
COR40

PIR4101PIR4102

COR41 PIR4201PIR4202

COR42
PIR4301 PIR4302

COR43
PIR4401 PIR4402

COR44

PIR4501

PIR4502
COR45

PIR4601 PIR4602

COR46

PIR4701PIR4702

COR47

PIR4801

PIR4802
COR48

PIR4901PIR4902

COR49

PIR5001 PIR5002

COR50
PIR5101PIR5102

COR51

PIR5301PIR5302

COR53

PIR5401 PIR5402

COR54

PIR5501PIR5502

COR55

PIR5601

PIR5602
COR56

PIR5701

PIR5702
COR57

PIR5801PIR5802

COR58

PIR5901 PIR5902

COR59

PIR6001 PIR6002

COR60 PIR6101PIR6102

COR61

PIT201

PIT202

PIT203PIT204

PIT205

PIT206

COT2

PIT301

PIT302

PIT303 PIT304

PIT305

PIT306

COT3

PIU601

PIU602

PIU603

PIU604

PIU605

PIU606

PIU607

PIU608

PIU609

PIU6010

PIU6011

PIU6012

PIU6013

PIU6014

PIU6015

PIU6016

PIU6017

PIU6018

PIU6019

PIU6020

PIU6021

PIU6022

PIU6023

PIU6024

PIU60P

COU6

PIU701

PIU702

PIU703

PIU704

PIU705

PIU706

COU7

PIU801

PIU802

PIU803

PIU804

PIU805

PIU806

PIU807

PIU808

PIU809

PIU8010

PIU8011

PIU8012

PIU8013

PIU8014

PIU8015

PIU8016

PIU8017

PIU8018

PIU8019

PIU8020

PIU8021

PIU8022

PIU8023

PIU8024

PIU80P

COU8

PIC13002 PIC13102 PIC13202 PIC13302 PIC13402 PIC13502 PIC13602 PIC13702

PIR5101

PIU806

PIU8013

PIU8024

PIC11902

PIF801 PIF901

PIR4502

PIU705

PIU706

PIC11202 PIC11302 PIC11402 PIC11502
PIF902

PIR4902

PIU609

PIU6010

PIC10802 PIC10902 PIC11002 PIC11102
PIF802

PIR5302

PIU603

PIU604

PID802

PIR6102

NLcRX0DEMOD0EN0n

PI0T201PI0T202

PIJ201

PIC6401

PIC7002

PIL301

PIR2802

PIC6402 PIC6501

PIC7102

PIL302 PIL401

PIC6502 PIC6601

PIC7202

PIL402 PIL501

PIC6602 PIC6701

PIC7302

PIL502 PIL601

PIC7502

PIC8201

PIL901

PIR3502

PIC7602

PIC8202 PIC8301

PIL902 PIL1001

PIC7702

PIC8302 PIC8401

PIL1002 PIL1101

PIC7802

PIC8402 PIC8501

PIL1102 PIL1201PIC8001
PIL801

PIR3101
PIR3201

PIC8002

PIL701PIR2901 PIR3102

PIC8101
PIL802

PIR3302

PIC8102

PIL702

PIR3002

PIC8601

PIC9202
PIL1401

PIR3702 PIC8602 PIC8701

PIC9302
PIL1402 PIL1501

PIC8702 PIC8801

PIC9402
PIL1502 PIL1601

PIC8802 PIC8901

PIC9502
PIL1602 PIL1701PIC9001

PIL1301PIR3801 PIR4002

PIC9002
PIL1801

PIR4001
PIR4101

PIC9101
PIL1302

PIR3902

PIC9102
PIL1802

PIR4202

PIC9702

PIC10401

PIL1901

PIR4402

PIC9802

PIC10402 PIC10501

PIL1902 PIL2001

PIC9902

PIC10502 PIC10601

PIL2002 PIL2101

PIC10002

PIC10602 PIC10701

PIL2102 PIL2201

PIC11602 PIC11702

PIF701

PIF1001PIR4602

PIC11802

PIR4501
PIR4701

PIR4802

PIU703

PIC12301 PIT204PIC12302PIU8022

PIC12401PIT304 PIC12402PIU809

PIC12501 PIT206PIC12502PIU8021 PIC12601PIT201 PIC12602 PIR5502

PIR5602PIC12701PIT306 PIC12702PIU8010

PIC12902

PID801

PID803 PIR5802

PIR6101

PIR2701PIU608 PIR2702 PIR2801

PIU607PIR3001 PIU6012

PIR3301 PIU6013

PIR3401PIU605 PIR3402 PIR3501

PIU606

PIR3601PIU602 PIR3602 PIR3701

PIU601PIR3901 PIU6018

PIR4201 PIU6019

PIR4301PIU6023 PIR4302 PIR4401

PIU6024

PIR4601PIU701

PIU704

PIR5002 PIU803

PIR5102PIU8019

PIR5402 PIU804

PIR5902 PIU8015

PIR6002 PIU8016

PIU8012

PIC7902

PIC8502

PIL1202

PIR5401

NLRMOD0IN

PIC6702

PIC7402

PIL602

PIR5001

NLRMOD0IP

PIC8902

PIC9602
PIL1702

PIR5901

NLRMOD0QN

PIC10102

PIC10702

PIL2202

PIR6001

NLRMOD0QP

PIC6802 PIC6902

PIF702

PIU6011

NLRX0CML0I

PIC10202 PIC10302

PIF1002

PIU6017

NLRX0CML0Q

PIC12802

PIR5801

PIU807

NLRX0DEMOD0EN0n

PIR5501

PIR5702

NLRX0DEMOD0RF

PIC12002

PIR4901

PIU6014

NLRX0DRV0I0EN

PIC12202
PIR5301

PIU6020

NLRX0DRV0Q0EN

PIR2902
NLRX0IN

PIR3202
NLRX0IP

PIR4102
NLRX0QN

PIR3802
NLRX0QP

PIR4702
NLRX0VREF

PIT301
NLRXLO1

PIC6801 PIC6901

PIC7001 PIC7101 PIC7201 PIC7301 PIC7401

PIC7501 PIC7601 PIC7701 PIC7801 PIC7901

PIC9201 PIC9301 PIC9401 PIC9501 PIC9601

PIC9701 PIC9801 PIC9901 PIC10001 PIC10101

PIC10201 PIC10301

PIC10801 PIC10901 PIC11001 PIC11101 PIC11201 PIC11301 PIC11401 PIC11501

PIC11601 PIC11701

PIC11801

PIC11901

PIC12001

PIC12201

PIC12801

PIC12901
PIC13001 PIC13101 PIC13201 PIC13301 PIC13401 PIC13501 PIC13601 PIC13701

PIJ202

PIR4801

PIR5601 PIR5701

PIT202

PIT203

PIT205

PIT302

PIT303

PIT305

PIU6015

PIU6016

PIU6021

PIU6022

PIU60P

PIU702

PIU801

PIU802

PIU805

PIU808

PIU8011

PIU8014

PIU8017

PIU8018

PIU8020

PIU8023

PIU80P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
RX Low Band LO PLL and Mixer Driver

C
SIZE

SHEET OF5 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
05_RX_LO2.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

VSS

C160 12 pF
C153 100 nF

R64

5.1 K
VSS

VSS

VSS VSS

C169
10 nF

C140
22 pF

C139
100 nF

VSS

C142
22 pF

C141
100 nF

C163
12 pF

VSS

DCLK1

DATA2

DLE3

CE4

SW 5

VCC_CP6

CP_OUT 7

VSS_CP 8VSS_PLL 9

VCC_PLL10 VSS_RF 11

RF_A_OP 12

RF_A_ON 13

RF_B_OP 14

RF_B_ON 15

VCC_RF16

VCC_VCO17

VSS_VCO 18

NOISE_FILT19

VTUNE 20

VSS_TUNE 21

RSET 22

BIAS_FILT23

REG24

LD25

RFOUT_EN26

VSS_D 27

VCC_D28

REF_IN29

MUXOUT30

VSS_SD 31

VDD_SD32

VSS P

U9

MAX2871

R75

100 R

C162 12 pF
C161 100 nF

C168 12 pF
C164 100 nF

VSS

C149
22 pF

C148
100 nF

C147
22 pF

C146
100 nF

C145
22 pF

C144
100 nF

C151
22 pF

C150
100 nF

C157
22 pF

C156
100 nF

VSS

C159
22 pF

C158
100 nF

+3.3V-RX-LO2

+3.3V-RX-LO2-VCO

+3.3V-RX-LO2

+3.3V-RX-LO2

+3.3V-RX-LO2

+3.3V-RX-LO2-VCO

RXLO2-MUX

R68
100 R

R62
49.9 R

R63
49.9 R

C143
100 pF

C152
100 pF

RXLO2-DCLK
RXLO2-DATA
RXLO2-DLE

RXLO2-nPDRF

RX-LO2-REF

F12
LFCN-490+

VSS

+3.3V-RX-LO2

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U10

ADP7104-3.3

C170
10 uF

VSS
VSS

C173
2.2 uF

VSS

+6.0V-RX

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U11

ADP7104-3.3

C171
10 uF

VSS
VSS

C172
2.2 uF

VSS

RX-LB-LO-P

RX-LB-LO-N

VSS

VSS

+3.3V-RX-LO2-B

+3.3V-RX-LO2-B

C155
4.7 uF

C154
4.7 uF

F11

220 R

C138
4.7 uF

R70

100 R C175
12 pF

D9
BAS125-04W

VSS

C177
22 pF

R72
10 K

VSS

RXLO2-MUX

RXLO2-DCLK

RXLO2-DATA

RXLO2-DLE

RXLO2-nPDRF

R74

100 R C179
12 pF

D11
BAS125-04W

VSS

C181
22 pF

R76
10 K

VSS

R78

100 R C183
12 pF

D13
BAS125-04W

VSS

C185
22 pF

R80
10 K

VSS

C184
12 pF

D12
BAS125-04W

VSS

C182
22 pF

R77
10 K

VSS

C176
12 pF

D10
BAS125-04W

VSS

C178
22 pF

R73
10 K

VSS

cRXLO2-LD

cRXLO2-DCLK

cRXLO2-DATA

cRXLO2-DLE

cRXLO2-nPDRF

F13

330 R

C174
100 nF

VSS

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 6)

RXLO2-LD

RXLO2-LD

C180
12 pF

VSS

D14
BAS125-04W

R81
10 K

(Page 12)

C186
22 pF

VSS

cRXLO2-MUX

R71

100 R

R79

100 R

C165
10 nF

R67
200 R

C166
680 pF

R65 1 K

C167
56 pF

R69
0 R

R66
NL

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved
PIC13801
PIC13802 COC138

PIC13901
PIC13902 COC139

PIC14001
PIC14002 COC140

PIC14101
PIC14102 COC141

PIC14201
PIC14202 COC142

PIC14301PIC14302

COC143

PIC14401
PIC14402 COC144

PIC14501
PIC14502 COC145

PIC14601
PIC14602 COC146

PIC14701
PIC14702 COC147

PIC14801
PIC14802 COC148

PIC14901
PIC14902 COC149

PIC15001
PIC15002 COC150

PIC15101
PIC15102 COC151

PIC15201PIC15202

COC152

PIC15301PIC15302

COC153
PIC15401
PIC15402COC154

PIC15501
PIC15502 COC155

PIC15601
PIC15602 COC156

PIC15701
PIC15702 COC157

PIC15801
PIC15802 COC158

PIC15901
PIC15902 COC159

PIC16001PIC16002

COC160
PIC16101PIC16102

COC161
PIC16201PIC16202

COC162
PIC16301
PIC16302 COC163

PIC16401PIC16402
COC164

PIC16501
PIC16502 COC165

PIC16601
PIC16602 COC166

PIC16701
PIC16702 COC167

PIC16801PIC16802
COC168

PIC16901PIC16902

COC169

PIC17001
PIC17002 COC170

PIC17101
PIC17102 COC171

PIC17201
PIC17202COC172

PIC17301
PIC17302COC173

PIC17401
PIC17402COC174

PIC17501
PIC17502 COC175

PIC17601
PIC17602 COC176

PIC17701
PIC17702 COC177

PIC17801
PIC17802 COC178

PIC17901
PIC17902 COC179

PIC18001
PIC18002 COC180

PIC18101
PIC18102 COC181

PIC18201
PIC18202 COC182

PIC18301
PIC18302 COC183

PIC18401
PIC18402 COC184

PIC18501
PIC18502 COC185

PIC18601
PIC18602 COC186

PID901

PID902

PID903

COD9

PID1001

PID1002

PID1003

COD10

PID1101

PID1102

PID1103

COD11

PID1201

PID1202

PID1203

COD12

PID1301

PID1302

PID1303

COD13

PID1401

PID1402

PID1403

COD14

PIF1101 PIF1102

COF11

PIF1201 PIF1202

PIF1203 PIF1204

COF12

PIF1301 PIF1302

COF13

PIR6201

PIR6202
COR62

PIR6301

PIR6302
COR63

PIR6401 PIR6402

COR64

PIR6501 PIR6502

COR65

PIR6601

PIR6602
COR66

PIR6701

PIR6702
COR67

PIR6801

PIR6802
COR68

PIR6901

PIR6902
COR69

PIR7001PIR7002

COR70
PIR7101PIR7102

COR71

PIR7201PIR7202

COR72

PIR7301PIR7302

COR73

PIR7401PIR7402

COR74
PIR7501PIR7502

COR75

PIR7601PIR7602

COR76

PIR7701PIR7702

COR77

PIR7801PIR7802

COR78
PIR7901PIR7902

COR79

PIR8001PIR8002

COR80

PIR8101PIR8102

COR81

PIU901

PIU902

PIU903

PIU904

PIU905

PIU906

PIU907

PIU908

PIU909

PIU9010 PIU9011

PIU9012

PIU9013

PIU9014

PIU9015

PIU9016

PIU9017

PIU9018

PIU9019

PIU9020

PIU9021

PIU9022

PIU9023

PIU9024

PIU9025

PIU9026

PIU9027

PIU9028

PIU9029

PIU9030

PIU9031

PIU9032

PIU90P

COU9

PIU1001

PIU1002

PIU1003 PIU1004

PIU1005

PIU1006

PIU1007

PIU1008

PIU100P

COU10

PIU1101

PIU1102

PIU1103 PIU1104

PIU1105

PIU1106

PIU1107

PIU1108

PIU110P

COU11

PIC13802 PIC13902 PIC14002 PIC14102 PIC14202

PIC14402 PIC14502 PIC14602 PIC14702 PIC14802 PIC14902 PIC15002 PIC15102

PIC17102

PIR6202 PIR6302

PIU904

PIU906

PIU9010

PIU9028

PIU9032

PIU1101

PIU1102

PIC15402

PIC17002

PIF1101

PIU1001

PIU1002

PIC15502 PIC15602 PIC15702 PIC15802 PIC15902
PIF1102

PIU9016

PIU9017

PIC17202

PIF1301

PID1102

PIR7602

NLcRXLO20DATA

PID902

PIR7202

NLcRXLO20DCLK

PID1302

PIR8002

NLcRXLO20DLE

PID1202

PIR7702

NLcRXLO20LD

PID1402

PIR8102

NLcRXLO20MUX

PID1002

PIR7302

NLcRXLO20nPDRF

PIC14301

PIR6201

PIU9012

PIC15201

PIR6301

PIU9013

PIC15301

PIC16001

PIU9024

PIC16101

PIC16201

PIU9023

PIC16302

PIC16702

PIR6502

PIU9020

PIC16401

PIC16801

PIU9019

PIC16501

PIR6702

PIC16502 PIC16602

PIR6501PIU907

PIC16901PIF1202

PIR6802

PIC16902 PIU9029

PIC17302 PIC17402

PIF1302

PIU1005

PIU1008

PIU1105

PIU1108

PIC17702

PID901

PID903 PIR7002

PIR7201

PIC17802

PID1001

PID1003 PIR7102

PIR7301

PIC18102

PID1101

PID1103 PIR7402

PIR7601

PIC18202

PID1201

PID1203 PIR7502

PIR7701

PIC18502

PID1301

PID1303 PIR7802

PIR8001

PIC18602

PID1401

PID1403 PIR7902

PIR8101

PIR6401PIU9022

PIR6601 PIR6701

PIR6902

PIR6602
PIU905

PIU9014

PIU9015

PIU1004

PIU1007

PIU1104

PIU1107

PIC15202
NLRX0LB0LO0N

PIC14302
NLRX0LB0LO0P

PIF1201
NLRX0LO20REF

PIC17902
PIR7401

PIU902
NLRXLO20DATA

PIC17502

PIR7001

PIU901
NLRXLO20DCLK

PIC18302
PIR7801

PIU903
NLRXLO20DLE

PIC18002
PIR7501

PIU9025

NLRXLO20LD

PIC18402
PIR7901

PIU9030

NLRXLO20MUX

PIC17602

PIR7101

PIU9026

NLRXLO20nPDRF

PIC13801 PIC13901 PIC14001 PIC14101 PIC14201

PIC14401 PIC14501 PIC14601 PIC14701 PIC14801 PIC14901 PIC15001 PIC15101

PIC15302

PIC15401 PIC15501 PIC15601 PIC15701 PIC15801 PIC15901

PIC16002

PIC16102

PIC16202

PIC16301
PIC16402

PIC16601 PIC16701PIC16802

PIC17001

PIC17101

PIC17201 PIC17301 PIC17401
PIC17501 PIC17601

PIC17701 PIC17801

PIC17901 PIC18001

PIC18101 PIC18201

PIC18301 PIC18401

PIC18501 PIC18601

PIF1203 PIF1204

PIR6402

PIR6801

PIR6901

PIU908

PIU909

PIU9011

PIU9018

PIU9021

PIU9027

PIU9031

PIU90P

PIU1003

PIU1006

PIU100P

PIU1103

PIU1106

PIU110P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
RX Band Selector and Low Band Mixer

C
SIZE

SHEET OF6 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
06_RX_BANDSEL.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

C198
100 nF

C201
22 pF

R93
576 R

R92
8.66 R

R94
576 R

VSS VSS VSSVSS

C206
100 nF

F15
LFCN-490+ C199

22 pF

R85
NL

R84
0 R

R86
NL

VSS VSS

Up Conversion Path

LB: 20MHz ~ 500MHz

HB: 500MHz ~ 6GHz
Direct Conversion Path

+1 dBm

RXHB-SEL-A
RXLB-SEL-A

RXHB-SEL-B
RXLB-SEL-B

RX-DEMOD-RF

C223
22 pF

R105 330 R

R102 330 R

R103 330 R

R101 330 R

C225
22 pF

C224
22 pF

C226
22 pF

VSS

RXHB-SEL-B

RXLB-SEL-B

RXHB-SEL-A

RXLB-SEL-A

cRXHB-SEL

cRXLB-SEL

C207
22 pF

RX-ATTN-OUT

RX-ATTN-OUT

VSS

SnP1

SCLK2

SDI3

LE4

GND 5

ATTIN6

ACG1 7

ACG2 8

ACG3 9

ACG4 10

ACG5 11

ACG6 12

ATTOUT 13

GND 14

SDO15

PUP216 PUP117

VDD 18

D519 D420 D321 D222 D123 D024

GND P

U16

HMC624ALP4E

C219 330 pF

C218 330 pF

C220 330 pF

C221 330 pF

C217 330 pF

C222 330 pF

C213
530L104

VSS

C215
22 pF

C214
530L104

C216
100 nF

VSS

cFE-RXATT-D3

RX-FE

F16
855916

C190
330 pF

F18
PC105

C188
22 pF

C187
100 nF

VSS

L23
18 nH

U13
NBB-400

R82

21 R

C189
330 pF

R88
576 R

R87
8.66 R

R89
576 R

VSS VSS

C193
100 nF

C191
330 pF

+5.0V-RX-1

IF = 2.44GHz (Fixed)

VSS

R100

5.1 K
+5.0V-RX-DSA

cFE-RXATT-D4
cFE-RXATT-D5

cFE-RXATT-D0
cFE-RXATT-D1

cFE-RXATT-D2

R83
1.5 K

F17
LFCN-2600+

VSS

C192
330 pF

F14
LFCN-2600+

VSS

TEMP1

IN+2

IN-3

LGND4

EN5

VCC16

VCC27

IADJ8

GND 9

OUT- 10

OUT+ 11

GND 12

GND 13

LO- 14

LO+ 15

TP 16GND P

U15

LTC5510

VSS

C203
100 nFT4

TC1-1-13M+

C202
0.7 pF

C204
100 nF RX-LB-LO-P

RX-LB-LO-N

R90 0 R

VSS
R91 4.75 K

T5

NCS4-272+

L24
3.9 nH

L25
3.9 nH

+5.0V-RX-LB-MIX

VSS

RFC6

V11

RF1 2

RF2 4V25

GND3

U12

SKY13350-385LF

RFC 6

V1 1

RF12

RF24

V2 5

GND 3

U14

SKY13350-385LF

VSS

VSS

+5.0V-RX-LB-MIX

VSS VSS

VSS

C232
12 pF

C231
12 pF

C230
12 pF

C229
12 pF

C228
12 pF

C227
12 pFR110 100 R

R109 100 R
R108 100 R
R107 100 R
R106 100 R
R104 100 R

C197
100 nF

C195
22 pF

C196
22 pF

C194
22 pF

VSSVSSVSSVSS

VSS

VSS

VSS

C210
4.7 uF

C205
4.7 uF

VSS

VSS

+5.0V-RX-1

+5.0V-RX-DSA

VSS

F23
NFA21SL

F21
NFA21SL

VSS

Q1
ZXTC2062E6

+5.0V-RX-AMP

R99

1 K

R98

10 K

+5.0V-RX-AMP

C211
12 pF

VSS

C200
22 pF

VSS

C208
12 pF

R95

100 R

VSS

D15
BAS125-04W

VSS

C209
22 pF

R96
10 K

RX-LBMIX-EN
cRX-LBMIX-EN

RX-LBMIX-EN

F22
NFA21SL

cRX-AMP-EN

F20
1 K

D16
BAS125-04W

C212
22 pF

R97
10 K

VSS

F19

330 R

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 4)

(Page 11)

(Page 5)

VSS

-1.5dB

-1.5dB

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

PIC18701PIC18702

COC187

PIC18801PIC18802

COC188

PIC18901PIC18902

COC189

PIC19001PIC19002

COC190

PIC19101PIC19102

COC191

PIC19201PIC19202

COC192

PIC19301PIC19302

COC193

PIC19401
PIC19402 COC194

PIC19501
PIC19502 COC195

PIC19601
PIC19602 COC196

PIC19701
PIC19702 COC197

PIC19801
PIC19802 COC198

PIC19901PIC19902

COC199

PIC20001PIC20002

COC200

PIC20101PIC20102

COC201

PIC20201
PIC20202

COC202

PIC20301PIC20302

COC203

PIC20401PIC20402

COC204

PIC20501
PIC20502 COC205

PIC20601
PIC20602 COC206

PIC20701
PIC20702 COC207

PIC20801
PIC20802 COC208

PIC20901
PIC20902 COC209

PIC21001
PIC21002 COC210

PIC21101
PIC21102 COC211

PIC21201
PIC21202 COC212

PIC21301PIC21302

COC213

PIC21401PIC21402

COC214

PIC21501
PIC21502 COC215

PIC21601
PIC21602 COC216

PIC21701PIC21702 COC217

PIC21801PIC21802 COC218

PIC21901PIC21902 COC219

PIC22001PIC22002 COC220

PIC22101PIC22102 COC221

PIC22201PIC22202 COC222

PIC22301
PIC22302

COC223

PIC22401
PIC22402

COC224

PIC22501
PIC22502

COC225

PIC22601
PIC22602

COC226

PIC22701
PIC22702

COC227

PIC22801
PIC22802

COC228

PIC22901
PIC22902

COC229

PIC23001
PIC23002

COC230

PIC23101
PIC23102

COC231

PIC23201
PIC23202

COC232

PID1501

PID1502

PID1503

COD15

PID1601

PID1602

PID1603

COD16

PIF1401 PIF1402

PIF1403 PIF1404

COF14

PIF1501 PIF1502

PIF1503 PIF1504

COF15

PIF1601

PIF1602

PIF1603 PIF1604

PIF1605

PIF1606

COF16

PIF1701 PIF1702

PIF1703 PIF1704

COF17

PIF1801PIF1802

PIF1803

COF18

PIF1901 PIF1902

COF19

PIF2001 PIF2002

COF20

PIF2101PIF2102

PIF2103PIF2104

PIF2105PIF2106

PIF2107PIF2108

PIF2109

PIF21010

COF21

PIF2201PIF2202

PIF2203PIF2204

PIF2205PIF2206

PIF2207PIF2208

PIF2209

PIF22010

COF22

PIF2301PIF2302

PIF2303PIF2304

PIF2305PIF2306

PIF2307PIF2308

PIF2309

PIF23010

COF23

PIL2301

PIL2302
COL23

PIL2401

PIL2402
COL24

PIL2501

PIL2502
COL25

PIQ101

PIQ102

PIQ103PIQ104

PIQ105

PIQ106

COQ1

PIR8201PIR8202

COR82

PIR8301

PIR8302
COR83

PIR8401PIR8402

COR84

PIR8501

PIR8502
COR85

PIR8601

PIR8602
COR86

PIR8701PIR8702

COR87

PIR8801

PIR8802
COR88

PIR8901

PIR8902
COR89

PIR9001PIR9002

COR90

PIR9101PIR9102

COR91

PIR9201PIR9202

COR92

PIR9301

PIR9302
COR93

PIR9401

PIR9402
COR94

PIR9501PIR9502

COR95

PIR9601PIR9602

COR96

PIR9701 PIR9702

COR97

PIR9801 PIR9802

COR98

PIR9901 PIR9902

COR99

PIR10001PIR10002

COR100

PIR10101PIR10102

COR101

PIR10201PIR10202

COR102

PIR10301PIR10302

COR103

PIR10401PIR10402

COR104

PIR10501PIR10502

COR105

PIR10601PIR10602

COR106

PIR10701PIR10702

COR107

PIR10801PIR10802

COR108

PIR10901PIR10902

COR109

PIR11001PIR11002

COR110

PIT401

PIT402

PIT403 PIT404

PIT406

COT4

PIT501

PIT502

PIT503

PIT504

PIT505

PIT506

COT5

PIU1201

PIU1202

PIU1203

PIU1204

PIU1205

PIU1206

COU12

PIU1301

PIU1302

PIU1303

PIU1304

COU13

PIU1401

PIU1402

PIU1403

PIU1404

PIU1405

PIU1406

COU14

PIU1501

PIU1502

PIU1503

PIU1504

PIU1505

PIU1506

PIU1507

PIU1508

PIU1509

PIU15010

PIU15011

PIU15012

PIU15013

PIU15014

PIU15015

PIU15016

PIU150P

COU15

PIU1601

PIU1602

PIU1603

PIU1604

PIU1605

PIU1606

PIU1607

PIU1608

PIU1609

PIU16010

PIU16011

PIU16012

PIU16013

PIU16014

PIU16015

PIU16016

PIU16017

PIU16018

PIU16019

PIU16020

PIU16021

PIU16022

PIU16023

PIU16024

PIU160P

COU16

PIF1901

PIF2002

PIQ103

PIR8202

PIC21502 PIC21602
PIF2001

PIR10002

PIU16018

PIC19402 PIC19502 PIC19602 PIC19702 PIC19802

PIC20502 PIC20602 PIC20702

PIL2402 PIL2502

PIT502

PIU1506

PIU1507

PIF2108
NLcFE0RXATT0D0

PIF2106
NLcFE0RXATT0D1

PIF2102
NLcFE0RXATT0D2

PIF2308
NLcFE0RXATT0D3

PIF2304
NLcFE0RXATT0D4

PIF2302
NLcFE0RXATT0D5

PID1602

PIR9702
NLcRX0AMP0EN

PID1502

PIR9602

NLcRX0LBMIX0EN

PIF2206
NLcRXHB0SEL

PIF2202
NLcRXLB0SEL

PIC18702

PIC18802

PIL2302

PIR8201

PIR8302

PIC18901PIU1204 PIC18902 PIR8402

PIR8502

PIC19001PIR8401

PIR8602

PIC19002 PIU1402 PIC19101PIU1406 PIC19102 PIU1301 PIC19201

PIL2301PIR8301
PIU1303

PIC19301PIR8701

PIR8902

PIC19302

PIU1202

PIC19901PIT501 PIC19902 PIR9202

PIR9302
PIC20001PIR9201

PIR9402
PIC20002 PIF1602 PIC20101PIF1702 PIC20102

PIU1404

PIC20201
PIC20401PIT404

PIC20202 PIC20301PIT406 PIC20302 PIU1502

PIC20402 PIU1503

PIC20902

PID1501

PID1503 PIR9502

PIR9601

PIC21002

PIF1801 PIQ104

PIC21102 PIC21202

PID1601

PID1603

PIR9701PIR9802

PIC21302 PIU1606 PIC21402PIU16013

PIC21702PIU1607

PIC21802

PIU1608

PIC21902

PIU1609

PIC22002

PIU16010

PIC22102

PIU16011

PIC22202

PIU16012

PIC22702

PIR10401 PIU16024

PIC22802

PIR10601 PIU16023

PIC22902

PIR10701 PIU16022

PIC23002

PIR10801 PIU16021

PIC23102

PIR10901 PIU16020

PIC23202

PIR11001 PIU16019

PIF1401

PIR8702

PIR8802

PIF1402PIF1501 PIF1502 PIT401 PIF1605PIF1701

PIF1802PIF1902

PIF2101

PIR10702

PIF2105

PIR10602

PIF2107

PIR10402

PIF2201

PIR10102

PIR10202

PIF2205

PIR10302

PIR10502

PIF2301

PIR11002

PIF2303

PIR10902

PIF2307

PIR10802

PIL2401

PIT504PIU15010

PIL2501

PIT503PIU15011

PIQ101

PIR9902

PIQ102PIR9801PIQ105

PIR9901

PIR9001PIU1504

PIR9101PIU1508

PIR10001 PIU1604

PIT506

PIU1501

PIU1602

PIU1603

PIU16015

PIC21401

PIU1206

NLRX0ATTN0OUT

PIC19202
NLRX0DEMOD0RF

PIC21301
NLRX0FE

PIU15014
NLRX0LB0LO0N

PIU15015
NLRX0LB0LO0P

PIC20802

PIR9501

PIU1505

NLRX0LBMIX0EN

PIC22302

PIR10501

PIU1205

NLRXHB0SEL0A

PIC22402

PIR10301

PIU1401
NLRXHB0SEL0B

PIC22502

PIR10201

PIU1201

NLRXLB0SEL0A

PIC22602

PIR10101

PIU1405
NLRXLB0SEL0B

PIC18701

PIC18801

PIC19401 PIC19501 PIC19601 PIC19701 PIC19801

PIC20501 PIC20601 PIC20701

PIC20801

PIC20901
PIC21001

PIC21101 PIC21201

PIC21501 PIC21601

PIC21701

PIC21801

PIC21901

PIC22001

PIC22101

PIC22201

PIC22301 PIC22401 PIC22501 PIC22601 PIC22701 PIC22801 PIC22901 PIC23001 PIC23101 PIC23201

PIF1403 PIF1404 PIF1503 PIF1504 PIF1601 PIF1603 PIF1604 PIF1606 PIF1703 PIF1704

PIF1803

PIF2103PIF2104

PIF2109

PIF21010

PIF2203PIF2204

PIF2207PIF2208

PIF2209

PIF22010
PIF2305PIF2306

PIF2309

PIF23010

PIQ106

PIR8501 PIR8601

PIR8801 PIR8901

PIR9002

PIR9102

PIR9301 PIR9401

PIT402

PIT403

PIT505

PIU1203

PIU1302 PIU1304
PIU1403

PIU1509

PIU15012

PIU15013

PIU15016

PIU150P

PIU1601 PIU1605

PIU16014

PIU16016

PIU16017

PIU160P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
TX Modulator LO and Doubler

C
SIZE

SHEET OF7 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
07_TX_LO1.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

VSS

C249 12 pF
C248 100 nF

R113

5.1 K
VSS

VSS

VSS VSS

C266
10 nF

C242
330 pF

C245
330 pF

C236
22 pF

C235
100 nF

VSS

C238
22 pF

C237
100 nF

C252
12 pF

VSS

C263
22 pF

C262
100 nF

C261
22 pF

C260
100 nF

C259
22 pF

C258
100 nF

C265
22 pF

C264
100 nF

C270
22 pF

C269
100 nF

VSS

VSS

C244
330 pF

C243
18 pF

C241
100 pF

C246
330 pF

F25
LFCN-800+

F24
LFCN-2250+

VSS

VSS

C240
100 pF

C247
330 pF

DCLK1

DATA2

DLE3

CE4

SW 5

VCC_CP6

CP_OUT 7

VSS_CP 8VSS_PLL 9

VCC_PLL10 VSS_RF 11

RF_A_OP 12

RF_A_ON 13

RF_B_OP 14

RF_B_ON 15

VCC_RF16

VCC_VCO17

VSS_VCO 18

NOISE_FILT19

VTUNE 20

VSS_TUNE 21

RSET 22

BIAS_FILT23

REG24

LD25

RFOUT_EN26

VSS_D 27

VCC_D28

REF_IN29

MUXOUT30

VSS_SD 31

VDD_SD32

VSS P

U19

MAX2871

R134

100 R

C251 12 pF
C250 100 nF

C257 12 pF
C253 100 nF

VSS

T6

TCM1-63AX+

C272
22 pF

C271
100 nF

R117
100 R

+3.3V-TX-LO1

+3.3V-TX-LO1-VCO

+3.3V-TX-LO1-VCO

+3.3V-TX-LO1

+3.3V-TX-LO1

+3.3V-TX-LO1

TXLO1-MUX

TXLO1-FSEL1A

TXLO1-FSEL2A
TXLO1-FSEL3A

TXLO1-FSEL1B

TXLO1-FSEL2B
TXLO1-FSEL3B

TXLO1

C239
330 pF

VSS

J3
GSC

C292
12 pF

.T3
TEST

800 MHz ~ 2.2 GHz

400 MHz ~ 800 MHz
TXLO1-DCLK
TXLO1-DATA
TXLO1-DLE

TXLO1-nPDRF

TX-LO1-REF

F26
LFCN-490+

VSS

RFC1

NC 2

V13

RF1 4

RF2 5V26 V37 RF3 8

GNDP

U17

SKY13317-373LF

RFC 1

NC2

V1 3

RF14

RF25

V2 6

V3 7RF38

GND P

U18

SKY13317-373LF

+3.3V-TX-LO1

+3.3V-TX-LO1-B

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U20

ADP7104-3.3

C279
10 uF

VSS
VSS

C289
2.2 uF

VSS

+6.0V-TX

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U21

ADP7104-3.3

C286
10 uF

VSS
VSS

C288
2.2 uF

VSS

F28
NFA21SL

VSS

VSS

VSS

C268
4.7 uF

C267
4.7 uF

F27
220 R

+3.3V-TX-LO1-B

TXLO1-FSEL1B

TXLO1-FSEL2B
TXLO1-FSEL3B

TXLO1-FSEL1A
TXLO1-FSEL2A

TXLO1-FSEL3A

cTXLO1-FSEL1

cTXLO1-FSEL2
cTXLO1-FSEL3

VSS

VSS

C285
12 pF

R130

100 R

C278
12 pF

R127

100 R

R122

100 R C273
12 pF

D19
BAS125-04W

TXLO1-nPDRF

VSS

C287
22 pF

cTXLO1-nPDRF

R119 1 K

C275
330 pF

R120 1 K
R121 1 K

C276
330 pF

C277
330 pF

VSS
R124 1 K
R125 1 K
R126 1 K

C281
330 pF

C282
330 pF

C283
330 pF

VSS

C284
12 pF

VSSR131
10 K

D18
BAS125-04W

VSS

C280
22 pF

R128
10 K

cTXLO1-DCLK

D20
BAS125-04W

VSS

C291
22 pF

R132
10 K

D22
BAS125-04W

VSS

C295
22 pF

R136
10 K

D17
BAS125-04W

VSS

C274
22 pF

R123
10 K

cTXLO1-DATA

cTXLO1-DLE

cTXLO1-LD

VSS

VSS

VSS

VSS

TXLO1-MUX

TXLO1-DCLK

TXLO1-DATA

TXLO1-DLE

VSS

R111
1.5 K

R112
1.5 K

L26
18 nH

L27
18 nH

C234
4.7 uF

C233
4.7 uF

F29

330 R

C290
100 nF

VSS

(Page 12)

(Page 12)

(Page 12)

(Page 12)
(Page 12)

(Page 12)

(Page 12)

(Page 8)

VSSVSS

VSS

TXLO1-LD

TXLO1-LD

C293
12 pF

VSS

D21
BAS125-04W

R135
10 K

(Page 12)

C294
22 pF

VSS

cTXLO1-MUX

R129

100 R

R133

100 R

C254
10 nF

R116
200 R

C255
680 pF

R114 1 K

C256
56 pF

R118
0 R

R115
NL

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

PI0T301PI0T302
CO0T3

PIC23301
PIC23302 COC233

PIC23401
PIC23402 COC234

PIC23501
PIC23502 COC235

PIC23601
PIC23602 COC236

PIC23701
PIC23702 COC237

PIC23801
PIC23802 COC238

PIC23901PIC23902

COC239
PIC24001PIC24002

COC240

PIC24101PIC24102

COC241

PIC24201PIC24202

COC242
PIC24301PIC24302

COC243
PIC24401PIC24402

COC244
PIC24501PIC24502

COC245

PIC24601PIC24602

COC246

PIC24701PIC24702

COC247

PIC24801PIC24802

COC248
PIC24901PIC24902

COC249
PIC25001PIC25002

COC250
PIC25101PIC25102

COC251
PIC25201
PIC25202 COC252

PIC25301PIC25302
COC253

PIC25401
PIC25402 COC254

PIC25501
PIC25502 COC255

PIC25601
PIC25602 COC256

PIC25701PIC25702
COC257

PIC25801
PIC25802 COC258

PIC25901
PIC25902 COC259

PIC26001
PIC26002 COC260

PIC26101
PIC26102 COC261

PIC26201
PIC26202 COC262

PIC26301
PIC26302 COC263

PIC26401
PIC26402 COC264

PIC26501
PIC26502 COC265

PIC26601PIC26602

COC266

PIC26701
PIC26702COC267

PIC26801
PIC26802 COC268

PIC26901
PIC26902 COC269

PIC27001
PIC27002 COC270

PIC27101
PIC27102 COC271

PIC27201
PIC27202 COC272

PIC27301
PIC27302 COC273

PIC27401
PIC27402 COC274

PIC27501
PIC27502

COC275

PIC27601
PIC27602

COC276

PIC27701
PIC27702

COC277

PIC27801
PIC27802 COC278

PIC27901
PIC27902 COC279

PIC28001
PIC28002 COC280

PIC28101
PIC28102

COC281

PIC28201
PIC28202

COC282

PIC28301
PIC28302

COC283

PIC28401
PIC28402 COC284

PIC28501
PIC28502 COC285

PIC28601
PIC28602 COC286

PIC28701
PIC28702 COC287

PIC28801
PIC28802COC288

PIC28901
PIC28902COC289

PIC29001
PIC29002COC290

PIC29101
PIC29102 COC291

PIC29201
PIC29202 COC292

PIC29301
PIC29302 COC293

PIC29401
PIC29402 COC294

PIC29501
PIC29502 COC295

PID1701

PID1702

PID1703

COD17

PID1801

PID1802

PID1803

COD18

PID1901

PID1902

PID1903

COD19

PID2001

PID2002

PID2003

COD20

PID2101

PID2102

PID2103

COD21

PID2201

PID2202

PID2203

COD22

PIF2401 PIF2402

PIF2403 PIF2404

COF24

PIF2501 PIF2502

PIF2503 PIF2504

COF25

PIF2601 PIF2602

PIF2603 PIF2604

COF26

PIF2701 PIF2702

COF27

PIF2801PIF2802

PIF2803PIF2804

PIF2805PIF2806

PIF2807PIF2808

PIF2809

PIF28010
COF28

PIF2901 PIF2902

COF29

PIJ301
PIJ302

COJ3

PIL2601

PIL2602

COL26

PIL2701

PIL2702

COL27

PIR11101

PIR11102

COR111

PIR11201

PIR11202

COR112

PIR11301 PIR11302

COR113

PIR11401 PIR11402

COR114

PIR11501

PIR11502
COR115

PIR11601

PIR11602
COR116

PIR11701

PIR11702
COR117

PIR11801

PIR11802
COR118

PIR11901PIR11902

COR119

PIR12001PIR12002

COR120

PIR12101PIR12102

COR121

PIR12201PIR12202

COR122

PIR12301PIR12302

COR123

PIR12401PIR12402

COR124

PIR12501PIR12502

COR125

PIR12601PIR12602

COR126

PIR12701PIR12702

COR127

PIR12801PIR12802

COR128

PIR12901PIR12902

COR129

PIR13001PIR13002

COR130

PIR13101PIR13102

COR131
PIR13201PIR13202

COR132

PIR13301PIR13302

COR133

PIR13401PIR13402

COR134

PIR13501PIR13502

COR135
PIR13601PIR13602

COR136

PIT601

PIT602

PIT603PIT604

PIT605

PIT606

COT6

PIU1701

PIU1702

PIU1703

PIU1704

PIU1705

PIU1706

PIU1707 PIU1708

PIU170P

COU17

PIU1801

PIU1802

PIU1803

PIU1804

PIU1805

PIU1806

PIU1807PIU1808

PIU180P

COU18

PIU1901

PIU1902

PIU1903

PIU1904

PIU1905

PIU1906

PIU1907

PIU1908

PIU1909

PIU19010 PIU19011

PIU19012

PIU19013

PIU19014

PIU19015

PIU19016

PIU19017

PIU19018

PIU19019

PIU19020

PIU19021

PIU19022

PIU19023

PIU19024

PIU19025

PIU19026

PIU19027

PIU19028

PIU19029

PIU19030

PIU19031

PIU19032

PIU190P

COU19

PIU2001

PIU2002

PIU2003 PIU2004

PIU2005

PIU2006

PIU2007

PIU2008

PIU200P

COU20

PIU2101

PIU2102

PIU2103 PIU2104

PIU2105

PIU2106

PIU2107

PIU2108

PIU210P

COU21

PIC23302 PIC23402 PIC23502 PIC23602 PIC23702 PIC23802

PIC25802 PIC25902 PIC26002 PIC26102 PIC26202 PIC26302 PIC26402 PIC26502

PIC28602

PIL2602 PIL2702PIR11102 PIR11202

PIU1904

PIU1906

PIU19010

PIU19028

PIU19032

PIU2101

PIU2102

PIC26702

PIC27902

PIF2701

PIU2001

PIU2002

PIC26802 PIC26902 PIC27002 PIC27102 PIC27202

PIF2702

PIU19016

PIU19017

PIC28802

PIF2901

PID1802

PIR12802

NLcTXLO10DATA

PID1702

PIR12302

NLcTXLO10DCLK

PID2002

PIR13202

NLcTXLO10DLE

PIF2802
NLcTXLO10FSEL1

PIF2806
NLcTXLO10FSEL2

PIF2808
NLcTXLO10FSEL3

PID2202

PIR13602

NLcTXLO10LD

PID2102

PIR13502

NLcTXLO10MUX

PID1902

PIR13102

NLcTXLO10nPDRF

PI0T301PI0T302

PIJ301

PIC23901PIU1801

PIC24001

PIU1708

PIC24002PIF2401 PIC24101PIF2402 PIC24102

PIU1804

PIC24201

PIL2601PIR11101

PIU19012 PIC24202 PIT606

PIC24301PIU1705 PIC24302 PIU1805

PIC24401PIT601 PIC24402 PIU1701

PIC24501

PIL2701PIR11201

PIU19013 PIC24502 PIT604

PIC24601

PIU1704

PIC24602PIF2501 PIC24701PIF2502 PIC24702

PIU1808

PIC24801

PIC24901

PIU19024

PIC25001

PIC25101

PIU19023

PIC25202

PIC25602

PIR11402

PIU19020

PIC25301

PIC25701

PIU19019

PIC25401

PIR11602

PIC25402 PIC25502

PIR11401PIU1907

PIC26601PIF2602

PIR11702

PIC26602 PIU19029

PIC27402

PID1701

PID1703 PIR12202

PIR12301

PIC28002

PID1801

PID1803 PIR12702

PIR12801

PIC28702

PID1901

PID1903 PIR12902

PIR13101

PIC28902 PIC29002

PIF2902

PIU2005

PIU2008

PIU2105

PIU2108

PIC29102

PID2001

PID2003 PIR13002

PIR13201

PIC29402

PID2101

PID2103 PIR13302

PIR13501

PIC29502

PID2201

PID2203 PIR13402

PIR13601

PIF2801

PIR12102

PIR12502

PIF2805

PIR11902

PIR12602

PIF2807

PIR12002

PIR12402

PIR11301PIU19022

PIR11501 PIR11601

PIR11802

PIR11502
PIU1905

PIU1702

PIU1802

PIU19014

PIU19015

PIU2004

PIU2007

PIU2104

PIU2107

PIF2601
NLTX0LO10REF

PIC23902
NLTXLO1

PIC27802

PIR12701

PIU1902
NLTXLO10DATA

PIC27302
PIR12201

PIU1901
NLTXLO10DCLK

PIC28502
PIR13001

PIU1903
NLTXLO10DLE

PIC28202

PIR12501

PIU1703
NLTXLO10FSEL1A

PIC27502
PIR12101

PIU1807
NLTXLO10FSEL1B

PIC28102

PIR12601

PIU1707
NLTXLO10FSEL2A

PIC27702

PIR11901

PIU1803
NLTXLO10FSEL2B

PIC28302

PIR12401

PIU1706
NLTXLO10FSEL3A

PIC27602

PIR12001

PIU1806
NLTXLO10FSEL3B

PIC29302

PIR13401

PIU19025
NLTXLO10LD

PIC29202
PIR13301

PIU19030

NLTXLO10MUX

PIC28402

PIR12901

PIU19026

NLTXLO10nPDRF

PIC23301 PIC23401 PIC23501 PIC23601 PIC23701 PIC23801

PIC24802

PIC24902

PIC25002

PIC25102

PIC25201
PIC25302

PIC25501 PIC25601PIC25702

PIC25801 PIC25901 PIC26001 PIC26101 PIC26201 PIC26301 PIC26401 PIC26501

PIC26701 PIC26801 PIC26901 PIC27001 PIC27101 PIC27201

PIC27301

PIC27401

PIC27501 PIC27601 PIC27701

PIC27801 PIC27901

PIC28001

PIC28101 PIC28201 PIC28301

PIC28401

PIC28501
PIC28601

PIC28701
PIC28801 PIC28901 PIC29001

PIC29101

PIC29201

PIC29301

PIC29401

PIC29501

PIF2403 PIF2404

PIF2503 PIF2504

PIF2603 PIF2604

PIF2803PIF2804

PIF2809

PIF28010

PIJ302

PIR11302

PIR11701

PIR11801

PIT602

PIT603

PIT605

PIU170P

PIU180P

PIU1908

PIU1909

PIU19011

PIU19018

PIU19021

PIU19027

PIU19031

PIU190P

PIU2003

PIU2006

PIU200P

PIU2103

PIU2106

PIU210P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
TX Modulator

C
SIZE

SHEET OF8 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
08_TX_MOD.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

PWDN 1

VSS 2

LOIP3

LOIN4

VSS 5

NC 6

NC 7

VSS 8

QBBN9

QBBP10

VSS 11

VSS 12

NC 13

VSS 14

NC 15

RFO 16

VSS 17

VPS1 18

VSS 19

VSS 20

IBBP21

IBBN22

VSS 23

VPS2 24

VSS P

U22

ADL5375-05

VSS

VSS

L29
560 nH

L31
560 nH

C304
82 pF

L28
560 nH

L30
560 nH

C303
150 pF

C302
82 pF

R139
100 R

R147
100 R

R149

49.9 R

R145

49.9 R L33
560 nH

L35
560 nH

C313
82 pF

L32
560 nH

L34
560 nH

C312
150 pF

C311
82 pF

R141

49.9 R

R137

49.9 R

C306
330 pF

C309
330 pF

TX-IP

TX-IN

TX-QP

TX-QN

R138

0 R

R140

0 R

R146

0 R

R148

0 R

C310
NL

VSS

C314
NL

VSS

C296
NL

VSS

C305
NL

VSS

C298
22 pF

C299
100 nF

C301
100 nF

C300
22 pF

VSS

VSS

VSS

VSS

TX-MOD-RF

R143
576 R

R142
8.66 R

R144
576 R

VSS VSS VSS

VSS

+5.0V-TX-MOD

C315
12 pF

R150

100 R

TXLO1

J4
GSC

.T4
TEST

C308
330 pF

C307
330 pFT7

TCM1-63AX+

VSS

VSS

D23
BAS125-04W

VSS

C316
22 pF

R151
10 K

cTX-MOD-PWDN
TX-MOD-PWDN

TX-MOD-PWDN

(Page 12)

(Page 12)

(Page 12)

(Page 10)(Page 7) VSS

C297
22 pF

-1.5dB

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

120 nH

10 pF

120 nH

33 pF

120 nH

120 nH

10 pF

-160MHz version

PI0T401 PI0T402
CO0T4

PIC29601
PIC29602

COC296

PIC29701
PIC29702 COC297

PIC29801
PIC29802 COC298

PIC29901
PIC29902 COC299

PIC30001
PIC30002 COC300

PIC30101
PIC30102 COC301

PIC30201
PIC30202 COC302

PIC30301
PIC30302 COC303

PIC30401
PIC30402 COC304

PIC30501
PIC30502 COC305

PIC30601PIC30602

COC306

PIC30701PIC30702

COC307

PIC30801PIC30802

COC308

PIC30901PIC30902

COC309
PIC31001
PIC31002

COC310

PIC31101
PIC31102

COC311 PIC31201
PIC31202

COC312 PIC31301
PIC31302

COC313

PIC31401
PIC31402 COC314

PIC31501
PIC31502 COC315

PIC31601
PIC31602 COC316

PID2301

PID2302

PID2303

COD23

PIJ401
PIJ402

COJ4

PIL2801 PIL2802

COL28

PIL2901 PIL2902

COL29

PIL3001 PIL3002

COL30
PIL3101 PIL3102

COL31

PIL3201 PIL3202

COL32

PIL3301 PIL3302

COL33

PIL3401 PIL3402

COL34
PIL3501 PIL3502

COL35

PIR13701 PIR13702

COR137

PIR13801PIR13802

COR138

PIR13901

PIR13902
COR139

PIR14001PIR14002

COR140

PIR14101 PIR14102

COR141

PIR14201PIR14202

COR142

PIR14301

PIR14302
COR143

PIR14401

PIR14402
COR144

PIR14501 PIR14502

COR145

PIR14601PIR14602

COR146

PIR14701

PIR14702

COR147

PIR14801PIR14802

COR148

PIR14901 PIR14902

COR149

PIR15001PIR15002

COR150

PIR15101PIR15102

COR151

PIT701

PIT702

PIT703 PIT704

PIT705

PIT706

COT7

PIU2201

PIU2202

PIU2203

PIU2204

PIU2205

PIU2206

PIU2207

PIU2208

PIU2209

PIU22010

PIU22011

PIU22012

PIU22013

PIU22014

PIU22015

PIU22016

PIU22017

PIU22018

PIU22019

PIU22020

PIU22021

PIU22022

PIU22023

PIU22024

PIU220P

COU22

PIC29702 PIC29802 PIC29902 PIC30002 PIC30102

PIU22018

PIU22024

PID2302

PIR15102

NLcTX0MOD0PWDN

PI0T401 PI0T402

PIJ401

PIC29602

PIC30402
PIL2902 PIR13802PIR13902

PIC30301
PIL3002 PIL3101

PIC30302
PIL2802 PIL2901

PIC30401

PIC30502

PIL3102
PIR13901

PIR14002

PIC30601PIT704 PIC30602PIU2203 PIC30701PIU22016 PIC30702 PIR14202

PIR14302

PIC30801PIR14201

PIR14402
PIC30901PIT706 PIC30902PIU2204

PIC31002

PIC31301
PIL3302 PIR14602PIR14701

PIC31201
PIL3202 PIL3301

PIC31202
PIL3402 PIL3501

PIC31302

PIC31402
PIL3502 PIR14702 PIR14802

PIC31602

PID2301

PID2303 PIR15002

PIR15101

PIR13801 PIU22021

PIR14001 PIU22022

PIR14601 PIU2209

PIR14801 PIU22010

PIC30201
PIL3001

PIR14102

NLTX0IN

PIC30202
PIL2801

PIR13702

NLTX0IP

PIC31502

PIR15001

PIU2201
NLTX0MOD0PWDN

PIC30802
NLTX0MOD0RF

PIC31101
PIL3201

PIR14502

NLTX0QN

PIC31102
PIL3401

PIR14902

NLTX0QP

PIT701
NLTXLO1

PIC29601

PIC29701 PIC29801 PIC29901 PIC30001 PIC30101

PIC30501

PIC31001

PIC31401

PIC31501

PIC31601

PIJ402

PIR13701

PIR14101

PIR14301 PIR14401
PIR14501

PIR14901

PIT702

PIT703

PIT705

PIU2202

PIU2205

PIU2206

PIU2207

PIU2208

PIU22011

PIU22012

PIU22013

PIU22014

PIU22015

PIU22017

PIU22019

PIU22020

PIU22023

PIU220P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
RX Low Band LO PLL and Mixer Driver

C
SIZE

SHEET OF9 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
09_TX_LO2.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

VSS

C339 12 pF
C332 100 nF

R154

5.1 K
VSS

VSS

VSS VSS

C348
10 nF

C319
22 pF

C318
100 nF

VSS

C321
22 pF

C320
100 nF

C342
12 pF

VSS

DCLK1

DATA2

DLE3

CE4

SW 5

VCC_CP6

CP_OUT 7

VSS_CP 8VSS_PLL 9

VCC_PLL10 VSS_RF 11

RF_A_OP 12

RF_A_ON 13

RF_B_OP 14

RF_B_ON 15

VCC_RF16

VCC_VCO17

VSS_VCO 18

NOISE_FILT19

VTUNE 20

VSS_TUNE 21

RSET 22

BIAS_FILT23

REG24

LD25

RFOUT_EN26

VSS_D 27

VCC_D28

REF_IN29

MUXOUT30

VSS_SD 31

VDD_SD32

VSS P

U23

MAX2871

R165

100 R

C341 12 pF
C340 100 nF

C347 12 pF
C343 100 nF

VSS

C328
22 pF

C327
100 nF

C326
22 pF

C325
100 nF

C324
22 pF

C323
100 nF

C330
22 pF

C329
100 nF

C336
22 pF

C335
100 nF

VSS

C338
22 pF

C337
100 nF

+3.3V-TX-LO2

+3.3V-TX-LO2-VCO

+3.3V-TX-LO2

+3.3V-TX-LO2

+3.3V-TX-LO2

TXLO2-DCLK
TXLO2-DATA
TXLO2-DLE
TXLO2-MUX

R158
100 R

R152
49.9 R

R153
49.9 R

+3.3V-TX-LO2-VCO

C363
12 pF

TXLO2-nPDRF

C322
100 pF

C331
100 pF

VSS

TX-LO2-REF

F31
LFCN-490+

VSS

C317
4.7 uF

TX-LB-LO-P

TX-LB-LO-N

R160

100 R C354
12 pF

D24
BAS125-04W

VSS

C356
22 pF

R162
10 K

VSS

TXLO2-MUX

TXLO2-DCLK

TXLO2-DATA

TXLO2-DLE

TXLO2-nPDRF

R164

100 R C358
12 pF

D26
BAS125-04W

VSS

C360
22 pF

R166
10 K

VSS

R168

100 R C362
12 pF

D28
BAS125-04W

VSS

C364
22 pF

R170
10 K

VSS

D25
BAS125-04W

VSS

C357
22 pF

R163
10 K

VSS

C355
12 pF

D27
BAS125-04W

VSS

C361
22 pF

R167
10 K

VSS

cTXLO2-LD

cTXLO2-DCLK

cTXLO2-DATA

cTXLO2-DLE

cTXLO2-nPDRF

+3.3V-TX-LO2-B

C334
4.7 uF

C333
4.7 uF

F30

220 R

+3.3V-TX-LO2

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U24

ADP7104-3.3

C349
10 uF

VSS
VSS

C352
2.2 uF

VSS

+6.0V-TX

VOUT 1

SEN/ADJ 2

GND3 NC 4

EN5

GND6

PG 7

VIN8

GNDP

U25

ADP7104-3.3

C350
10 uF

VSS
VSS

C351
2.2 uF

VSS

+3.3V-TX-LO2-B

VSS

F32

330 R

C353
100 nF

VSS

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 12)

(Page 10)

TXLO2-LD

TXLO2-LD

C359
12 pF

VSS

D29
BAS125-04W

R171
10 K

(Page 12)

C365
22 pF

VSS

cTXLO2-MUX

R161

100 R

R169

100 R

C344
10 nF

R157
200 R

C345
680 pF

R155 1 K

C346
56 pF

R159
0 R

R156
NL

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

PIC31701
PIC31702 COC317

PIC31801
PIC31802 COC318

PIC31901
PIC31902 COC319

PIC32001
PIC32002 COC320

PIC32101
PIC32102 COC321

PIC32201PIC32202

COC322

PIC32301
PIC32302 COC323

PIC32401
PIC32402 COC324

PIC32501
PIC32502 COC325

PIC32601
PIC32602 COC326

PIC32701
PIC32702 COC327

PIC32801
PIC32802 COC328

PIC32901
PIC32902 COC329

PIC33001
PIC33002 COC330

PIC33101PIC33102

COC331

PIC33201PIC33202

COC332
PIC33301
PIC33302COC333

PIC33401
PIC33402 COC334

PIC33501
PIC33502 COC335

PIC33601
PIC33602 COC336

PIC33701
PIC33702 COC337

PIC33801
PIC33802 COC338

PIC33901PIC33902

COC339
PIC34001PIC34002

COC340
PIC34101PIC34102

COC341
PIC34201
PIC34202 COC342

PIC34301PIC34302
COC343

PIC34401
PIC34402 COC344

PIC34501
PIC34502 COC345

PIC34601
PIC34602 COC346

PIC34701PIC34702
COC347

PIC34801PIC34802

COC348

PIC34901
PIC34902 COC349

PIC35001
PIC35002 COC350

PIC35101
PIC35102COC351

PIC35201
PIC35202COC352

PIC35301
PIC35302COC353

PIC35401
PIC35402 COC354

PIC35501
PIC35502 COC355

PIC35601
PIC35602 COC356

PIC35701
PIC35702 COC357

PIC35801
PIC35802 COC358

PIC35901
PIC35902 COC359

PIC36001
PIC36002 COC360

PIC36101
PIC36102 COC361

PIC36201
PIC36202 COC362

PIC36301
PIC36302 COC363

PIC36401
PIC36402 COC364

PIC36501
PIC36502 COC365

PID2401

PID2402

PID2403

COD24

PID2501

PID2502

PID2503

COD25

PID2601

PID2602

PID2603

COD26

PID2701

PID2702

PID2703

COD27

PID2801

PID2802

PID2803

COD28

PID2901

PID2902

PID2903

COD29

PIF3001 PIF3002

COF30

PIF3101 PIF3102

PIF3103 PIF3104

COF31

PIF3201 PIF3202

COF32

PIR15201

PIR15202
COR152

PIR15301

PIR15302
COR153

PIR15401 PIR15402

COR154

PIR15501 PIR15502

COR155

PIR15601

PIR15602
COR156

PIR15701

PIR15702
COR157

PIR15801

PIR15802

COR158

PIR15901

PIR15902
COR159

PIR16001PIR16002

COR160
PIR16101PIR16102

COR161

PIR16201PIR16202

COR162

PIR16301PIR16302

COR163

PIR16401PIR16402

COR164
PIR16501PIR16502

COR165

PIR16601PIR16602

COR166

PIR16701PIR16702

COR167

PIR16801PIR16802

COR168
PIR16901PIR16902

COR169

PIR17001PIR17002

COR170

PIR17101PIR17102

COR171

PIU2301

PIU2302

PIU2303

PIU2304

PIU2305

PIU2306

PIU2307

PIU2308

PIU2309

PIU23010 PIU23011

PIU23012

PIU23013

PIU23014

PIU23015

PIU23016

PIU23017

PIU23018

PIU23019

PIU23020

PIU23021

PIU23022

PIU23023

PIU23024

PIU23025

PIU23026

PIU23027

PIU23028

PIU23029

PIU23030

PIU23031

PIU23032

PIU230P

COU23

PIU2401

PIU2402

PIU2403 PIU2404

PIU2405

PIU2406

PIU2407

PIU2408

PIU240P

COU24

PIU2501

PIU2502

PIU2503 PIU2504

PIU2505

PIU2506

PIU2507

PIU2508

PIU250P

COU25

PIC31702 PIC31802 PIC31902 PIC32002 PIC32102

PIC32302 PIC32402 PIC32502 PIC32602 PIC32702 PIC32802 PIC32902 PIC33002

PIC35002

PIR15202 PIR15302

PIU2304

PIU2306

PIU23010

PIU23028

PIU23032

PIU2501

PIU2502

PIC33302

PIC34902

PIF3001

PIU2401

PIU2402

PIC33402 PIC33502 PIC33602 PIC33702 PIC33802
PIF3002

PIU23016

PIU23017

PIC35102

PIF3201

PID2602

PIR16602

NLcTXLO20DATA

PID2402

PIR16202

NLcTXLO20DCLK

PID2802

PIR17002

NLcTXLO20DLE

PID2702

PIR16702

NLcTXLO20LD

PID2902

PIR17102

NLcTXLO20MUX

PID2502

PIR16302

NLcTXLO20nPDRF

PIC32201

PIR15201

PIU23012

PIC33101

PIR15301

PIU23013

PIC33201

PIC33901

PIU23024

PIC34001

PIC34101

PIU23023

PIC34202

PIC34602

PIR15502

PIU23020

PIC34301

PIC34701

PIU23019

PIC34401

PIR15702

PIC34402 PIC34502

PIR15501PIU2307

PIC34801PIF3102

PIR15802

PIC34802 PIU23029

PIC35202 PIC35302

PIF3202

PIU2405

PIU2408

PIU2505

PIU2508

PIC35602

PID2401

PID2403 PIR16002

PIR16201

PIC35702

PID2501

PID2503 PIR16102

PIR16301

PIC36002

PID2601

PID2603 PIR16402

PIR16601

PIC36102

PID2701

PID2703 PIR16502

PIR16701

PIC36402

PID2801

PID2803 PIR16802

PIR17001

PIC36502

PID2901

PID2903 PIR16902

PIR17101

PIR15401PIU23022

PIR15601 PIR15701

PIR15902

PIR15602
PIU2305

PIU23014

PIU23015

PIU2404

PIU2407

PIU2504

PIU2507

PIC33102
NLTX0LB0LO0N

PIC32202
NLTX0LB0LO0P

PIF3101
NLTX0LO20REF

PIC35802
PIR16401

PIU2302
NLTXLO20DATA

PIC35402

PIR16001

PIU2301
NLTXLO20DCLK

PIC36202
PIR16801

PIU2303
NLTXLO20DLE

PIC35902
PIR16501

PIU23025

NLTXLO20LD

PIC36302
PIR16901

PIU23030

NLTXLO20MUX

PIC35502

PIR16101

PIU23026

NLTXLO20nPDRF

PIC31701 PIC31801 PIC31901 PIC32001 PIC32101

PIC32301 PIC32401 PIC32501 PIC32601 PIC32701 PIC32801 PIC32901 PIC33001

PIC33202

PIC33301 PIC33401 PIC33501 PIC33601 PIC33701 PIC33801

PIC33902

PIC34002

PIC34102

PIC34201
PIC34302

PIC34501 PIC34601PIC34702

PIC34901

PIC35001

PIC35101 PIC35201 PIC35301
PIC35401 PIC35501

PIC35601 PIC35701

PIC35801 PIC35901

PIC36001 PIC36101

PIC36201 PIC36301

PIC36401 PIC36501

PIF3103 PIF3104

PIR15402

PIR15801

PIR15901

PIU2308

PIU2309

PIU23011

PIU23018

PIU23021

PIU23027

PIU23031

PIU230P

PIU2403

PIU2406

PIU240P

PIU2503

PIU2506

PIU250P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
TX Band Selector and Low Band Mixer

C
SIZE

SHEET OF10 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
10_TX_BANDSEL.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

C371
100 nF

F35
LFCN-2250+

VSS

C370
330 pF

TX-LB-LO-P

Down Conversion Path

LB: 10MHz ~ 500MHz
IF = 2.1GHz

HB: 500MHz ~ 6GHz
Direct Conversion Path

+1dBm

TXHB-SEL-A
TXLB-SEL-A

TXHB-SEL-B
TXLB-SEL-B

TX-MOD-RF

C381
22 pF

R186 330 R
R185 330 R

R183 330 R
R182 330 R

C382
22 pF

C383
22 pF

C384
22 pF

TXHB-SEL-B
TXLB-SEL-B
TXHB-SEL-A
TXLB-SEL-A

cTXHB-SEL

cTXLB-SEL

C372
22 pF

C368
100 nF

VSS

SnP1

SCLK2

SDI3

LE4

GND 5

ATTIN6

ACG1 7

ACG2 8

ACG3 9

ACG4 10

ACG5 11

ACG6 12

ATTOUT 13

GND 14

SDO15

PUP216 PUP117

VDD 18

D519 D420 D321 D222 D123 D024

GND P

U29

HMC624ALP4E

C391 330 pF

C390 330 pF

C392 330 pF

C393 330 pF

C389 330 pF

C394 330 pF

C385
530L104

VSS

C386
22 pF

VSS

+5.0V-TX-DSA

cFE-TXATT-D0
cFE-TXATT-D1

cFE-TXATT-D2

cFE-TXATT-D3

cFE-TXATT-D4
cFE-TXATT-D5

C387
100 nF

VSS

TX-ATTN-IN

TX-ATTN-IN

VSS

R180
576 R

R178
8.66 R

R181
576 R

VSS VSS

F36
LFCN-490+

C366
330 pF

C367
330 pF

R188

5.1 K
+5.0V-TX-DSA

F33
LFCN-490+

TEMP1

IN+2

IN-3

LGND4

EN5

VCC16

VCC27

IADJ8

GND 9

OUT- 10

OUT+ 11

GND 12

GND 13

LO- 14

LO+ 15

TP 16GND P

U28

LTC5510

T8
TC4-1W-7ALN+

R177 0 R

R179 0 R

T9
TC1-1-13M+ C373

0.5 pF

VSS

VSS

R175 0 R

VSS

VSS

C377
100 nF

VSS

+5.0V-TX-LB-MIX

VSS

C374
100 nF

VSS

+5.0V-TX-LB-MIX

TX-LB-LO-N

C375
22 pF

R176 NC

RFC 6

V1 1

RF12

RF24

V2 5

GND 3

U26

SKY13350-385LF

RFC6

V11

RF1 2

RF2 4V25

GND3

U27

SKY13350-385LF

VSS

VSS

VSSC400
12 pF

C399
12 pF

C398
12 pF

C397
12 pF

C396
12 pF

C395
12 pFR194 100 R

R193 100 R
R192 100 R
R191 100 R
R190 100 R
R189 100 R

F40
NFA21SL

F39
NFA21SL

VSS

VSS

VSS

C369
22 pF

C378
22 pF

F34
LFCN-2250+

VSS

C379
12 pF

R184

100 R

VSS

D30
BAS125-04W

VSS

C380
22 pF

R187
10 K

TX-LBMIX-EN
cTX-LBMIX-EN

TX-LBMIX-EN

C376
4.7 uF

VSS

F37
NFA21SL

TX-FE

+5.0V-TX-PA

C388
4.7 uF

VSS

VSS

VSS

F38
1 K

(Page 11)

(Page 12)

(Page 12)

(Page 12)

(Page 9)

(Page 8)

-1.5dB

R173
NL

R172
0 R

R174
NL

VSS VSS

This document contains confidential and proprietary information which is the property
of National Instruments Corporation. This proprietary information is supplied to the
possessor pursuant to the possessor's agreement to do the following:

1. to maintain this document in confidence;
2. not to reproduce, publish or copy it in whole or in part without written

permission; and
3. not to use this document as a basis for the manufacture or sale of goods

without written permission.

(C) Copyright 2014 National Instruments Corporation. All rights reserved

PIC36601PIC36602

COC366

PIC36701PIC36702

COC367

PIC36801
PIC36802COC368

PIC36901
PIC36902 COC369

PIC37001PIC37002

COC370

PIC37101PIC37102

COC371

PIC37201PIC37202

COC372

PIC37301
PIC37302

COC373

PIC37401PIC37402

COC374

PIC37501PIC37502

COC375

PIC37601
PIC37602 COC376

PIC37701
PIC37702 COC377

PIC37801
PIC37802 COC378

PIC37901
PIC37902 COC379

PIC38001
PIC38002 COC380PIC38101

PIC38102

COC381

PIC38201
PIC38202

COC382

PIC38301
PIC38302

COC383

PIC38401
PIC38402

COC384

PIC38501PIC38502

COC385

PIC38601
PIC38602 COC386

PIC38701
PIC38702 COC387

PIC38801
PIC38802 COC388

PIC38901PIC38902 COC389

PIC39001PIC39002 COC390

PIC39101PIC39102 COC391

PIC39201PIC39202 COC392

PIC39301PIC39302 COC393

PIC39401PIC39402 COC394

PIC39501
PIC39502

COC395

PIC39601
PIC39602

COC396

PIC39701
PIC39702

COC397

PIC39801
PIC39802

COC398

PIC39901
PIC39902

COC399

PIC40001
PIC40002

COC400

PID3001

PID3002

PID3003

COD30

PIF3301

PIF3302

PIF3303

PIF3304

COF33

PIF3401 PIF3402

PIF3403 PIF3404

COF34

PIF3501 PIF3502

PIF3503 PIF3504

COF35

PIF3601 PIF3602

PIF3603 PIF3604

COF36

PIF3701PIF3702

PIF3703PIF3704

PIF3705PIF3706

PIF3707PIF3708

PIF3709

PIF37010

COF37

PIF3801 PIF3802

COF38

PIF3901 PIF3902

PIF3903 PIF3904

PIF3905 PIF3906

PIF3907 PIF3908

PIF3909

PIF39010

COF39

PIF4001 PIF4002

PIF4003 PIF4004

PIF4005 PIF4006

PIF4007 PIF4008

PIF4009

PIF40010

COF40

PIR17201PIR17202

COR172

PIR17301

PIR17302
COR173

PIR17401

PIR17402
COR174

PIR17501PIR17502

COR175

PIR17601PIR17602

COR176

PIR17701PIR17702

COR177

PIR17801PIR17802

COR178

PIR17901PIR17902

COR179

PIR18001

PIR18002
COR180

PIR18101

PIR18102
COR181

PIR18201PIR18202

COR182

PIR18301PIR18302

COR183

PIR18401PIR18402

COR184

PIR18501PIR18502

COR185

PIR18601PIR18602

COR186

PIR18701PIR18702

COR187

PIR18801PIR18802

COR188

PIR18901PIR18902

COR189

PIR19001PIR19002

COR190

PIR19101PIR19102

COR191

PIR19201PIR19202

COR192

PIR19301PIR19302

COR193

PIR19401PIR19402

COR194

PIT801

PIT802

PIT803 PIT804

PIT806

COT8

PIT901

PIT902

PIT903 PIT904

PIT906

COT9

PIU2601

PIU2602

PIU2603

PIU2604

PIU2605

PIU2606

COU26

PIU2701

PIU2702

PIU2703

PIU2704

PIU2705

PIU2706

COU27

PIU2801

PIU2802

PIU2803

PIU2804

PIU2805

PIU2806

PIU2807

PIU2808

PIU2809

PIU28010

PIU28011

PIU28012

PIU28013

PIU28014

PIU28015

PIU28016

PIU280P

COU28

PIU2901

PIU2902

PIU2903

PIU2904

PIU2905

PIU2906

PIU2907

PIU2908

PIU2909

PIU29010

PIU29011

PIU29012

PIU29013

PIU29014

PIU29015

PIU29016

PIU29017

PIU29018

PIU29019

PIU29020

PIU29021

PIU29022

PIU29023

PIU29024

PIU290P

COU29

PIC38602 PIC38702
PIF3801

PIR18802

PIU29018

PIC36902

PIC37602 PIC37702 PIC37802

PIT802

PIU2806

PIU2807

PIC38802
PIF3802

PIF3907
NLcFE0TXATT0D0

PIF3905
NLcFE0TXATT0D1

PIF3901
NLcFE0TXATT0D2

PIF4007
NLcFE0TXATT0D3

PIF4003
NLcFE0TXATT0D4

PIF4001
NLcFE0TXATT0D5

PID3002

PIR18702

NLcTX0LBMIX0EN
PIF3708

NLcTXHB0SEL

PIF3704
NLcTXLB0SEL

PIC36601

PIU2704

PIC36602 PIR17202

PIR17302
PIC36701PIR17201

PIR17402
PIC36702

PIU2602

PIC36801

PIF3302

PIC36802

PIU2604

PIC37001

PIU2702

PIC37002

PIF3401

PIC37101PIT806

PIC37201PIC37302PIT906 PIC37202 PIU2802

PIC37301 PIC37501PIT904

PIC37401 PIR17802

PIR18002
PIC37402PIT804

PIC37502 PIU2803

PIC38002

PID3001

PID3003 PIR18402

PIR18701

PIC38502 PIU2906

PIC38902PIU2907

PIC39002

PIU2908

PIC39102

PIU2909

PIC39202

PIU29010

PIC39302

PIU29011

PIC39402

PIU29012

PIC39502

PIR18901 PIU29024

PIC39602

PIR19001 PIU29023

PIC39702

PIR19101 PIU29022

PIC39802

PIR19201 PIU29021

PIC39902

PIR19301 PIU29020

PIC40002

PIR19401 PIU29019

PIF3301
PIF3602

PIF3402PIF3501 PIF3502 PIT901

PIF3601PIR17801

PIR18102

PIF3703

PIR18302

PIR18602

PIF3707

PIR18202

PIR18502

PIF3902

PIR19102

PIF3906

PIR19002

PIF3908

PIR18902

PIF4002

PIR19402

PIF4004

PIR19302

PIF4008

PIR19202

PIR17501PIU2804

PIR17601PIU2808

PIR17701

PIT801

PIR17702PIU28011

PIR17901

PIT803

PIR17902PIU28010

PIR18801 PIU2904

PIU2801

PIU2902

PIU2903

PIU29015

PIC38501

PIU2606
NLTX0ATTN0IN

PIU29013
NLTX0FE

PIU28014
NLTX0LB0LO0N

PIU28015
NLTX0LB0LO0P

PIC37902
PIR18401

PIU2805

NLTX0LBMIX0EN

PIU2706
NLTX0MOD0RF

PIC38202

PIR18501

PIU2705

NLTXHB0SEL0A

PIC38402

PIR18201

PIU2601
NLTXHB0SEL0B

PIC38102
PIR18601

PIU2701

NLTXLB0SEL0A

PIC38302

PIR18301

PIU2605
NLTXLB0SEL0B

PIC36901

PIC37102

PIC37601 PIC37701 PIC37801

PIC37901

PIC38001
PIC38101 PIC38201 PIC38301 PIC38401

PIC38601 PIC38701 PIC38801

PIC38901

PIC39001

PIC39101

PIC39201

PIC39301

PIC39401

PIC39501 PIC39601 PIC39701 PIC39801 PIC39901 PIC40001

PIF3303

PIF3304

PIF3403 PIF3404 PIF3503 PIF3504
PIF3603 PIF3604

PIF3701PIF3702

PIF3705PIF3706

PIF3709

PIF37010

PIF3903 PIF3904

PIF3909

PIF39010

PIF4005 PIF4006

PIF4009

PIF40010

PIR17301 PIR17401

PIR17502

PIR17602

PIR18001 PIR18101

PIT902

PIT903

PIU2603

PIU2703

PIU2809

PIU28012

PIU28013

PIU28016

PIU280P

PIU2901 PIU2905

PIU29014

PIU29016

PIU29017

PIU290P



1

1

2

2

3

3

4

4

D D

C C

B B

A A

UBX USRP DAUGHTERBOARD, 10MHz-6GHz
RF Frontend

C
SIZE

SHEET OF11 13

DOC CODE

610-
REVDRAWING PROJECT NO

1158278B-01
11_FrontEnd.SchDoc DATE 9/8/2015

1
15

82
78

B-
01

FILE NAME

J5
TX/RX

R210 330 R

C429
22 pF

C431
22 pF

VSS

U31
PHA-1+

C406
100 nF

C405
22 pF

VSSVSS

C419
33 pF

C416
100 nF

C418
22 pF

VSS

C420
33 pF

VSS

R214 330 R

U34
VMMK-3603

L40
18 nH

J6
RX2

VSS

VSS

R215 330 R

R211 330 R

C432
22 pF

C430
22 pF

FE-SEL-RX-LNA1

C410
4.7 pF

C413
530L104

L38
18 nH

R203
680 R

R198
390 R

R202
820 R

VSS

VSS

RX-FE

VSS

C423
100 nF

C426
100 nF

C425
100 pF

VSS

C424
100 nF

L41
820 nH

L36
820 nH

R207
10 R

R208
820 R

VSS

GND P

V11 GND 2

V43

RF1-ANT14

GND 5

RF2-ANT26

V37 GND 8V29

RFC2-RX 10

GND 11

RFC1-TX 12

U35

AS236-321LF

C417
530L104

C414
530L104

C415
530L104

C421
530L104

FE-SEL-RX-LNA2
FE-SEL-TRX-LNA1

FE-SEL-TRX-LNA2

FE-SEL-TRX-TX
FE-SEL-TRX-RX

C428
22 pF

C407
12 pF

R200

100 R

R195

100 R

C427
22 pF

C401
12 pF

VSS

VSS

FE-SEL-RX-LNA1
FE-SEL-RX-LNA2

FE-SEL-TRX-LNA1

FE-SEL-TRX-LNA2

cFE-SEL-RX-LNA1
cFE-SEL-RX-LNA2

cFE-SEL-TRX-LNA1

cFE-SEL-TRX-LNA2

FE-SEL-TRX-TX

FE-SEL-TRX-RX

+5.0V-FE-LNA2

FE-SEL-RX-LNA1o

FE-SEL-RX-LNA1o

FE-SEL-RX-LNA2o

FE-SEL-RX-LNA2o

VSS

cFE-SEL-TRX-TX

cFE-SEL-TRX-RX

cFE-SEL-RX-LNA1o

cFE-SEL-RX-LNA2o

RFC6

V11

RF1 2

RF2 4V25

GND3

U33

SKY13350-385LF

RFC 6

V1 1

RF12

RF24

V2 5

GND 3

U32

SKY13350-385LF

VSS

VSS

F41
LFCN-1700+

U36
MGA-62563

C422
100 nF

VSS

R209
499 R
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SDO 31RX_IO232

SDI 33RX_IO134
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	Pins
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	Q5-4


	NetQ2_1
	Pins
	Q2-1
	R234-2


	NetQ2_2
	Pins
	Q2-2
	R233-1


	NetQ2_5
	Pins
	Q2-5
	R234-1


	NetQ3_1
	Pins
	Q3-1
	R237-2


	NetQ3_2
	Pins
	Q3-2
	R235-1


	NetQ3_5
	Pins
	Q3-5
	R237-1


	NetQ4_1
	Pins
	Q4-1
	R240-2


	NetQ4_2
	Pins
	Q4-2
	R238-1


	NetQ4_5
	Pins
	Q4-5
	R240-1


	NetQ5_1
	Pins
	Q5-1
	R243-2


	NetQ5_2
	Pins
	Q5-2
	R241-1


	NetQ5_5
	Pins
	Q5-5
	R243-1


	NetU40_4
	Pins
	U40-4


	NetU40_7
	Pins
	U40-7


	NetU41_4
	Pins
	U41-4


	NetU41_7
	Pins
	U41-7


	NetU42_4
	Pins
	U42-4


	NetU42_7
	Pins
	U42-7


	NetU43_4
	Pins
	U43-4


	NetU43_7
	Pins
	U43-7


	NetU44_4
	Pins
	U44-4


	NetU44_7
	Pins
	U44-7


	NetU45_4
	Pins
	U45-4


	NetU45_7
	Pins
	U45-7


	NetU46_4
	Pins
	U46-4


	NetU46_7
	Pins
	U46-7


	NetU47_4
	Pins
	U47-4


	NetU47_7
	Pins
	U47-7


	NetU48_4
	Pins
	U48-4


	NetU48_7
	Pins
	U48-7
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	Pins
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