


Det1 CS
+5V

DET1 CS, RD0

DET1 SCK, RD1

DET1 SDI,
RF Data RD2

+5V

Ground

DET1 SDO, RD11

DDS RES RA0
not soldered here,
just running thru the
hole

DDS LO Data D7,U120 Pin 25, RA7
not soldered here, just running thru
the hole

Both wires not soldered,
just running thru the holes

DDS W_CLK,
U110,pin 7, RD3

DDS Update,
U130, pin2, RA1



DDS RES, pin22, RA0

DDS LO Data D7,
U120 Pin 25, RA7

DDS W_CLK,
U110,pin 7, RD3

Not soldered here, just
running thru the holes

DDS Update,
U130, pin2, RA1

DET1 CS, RD0

DET1 SCK, RD1

DET1 SDI, RD2



N2PK VNA board v5.0 connection diagram

Coaxial jumper

Coaxial jumper

Detector 2 Input
+10dBm max

Detector 1 Input
+10dBm max

USB port RF DDS Out
+4dBm

J702 Extension Switch and Attenuator
lines for RF I-V sensor, S-Parameters
Test Set, and Attenuator.
Active level is +3.3V

Detector 2
power

Detector 1
power

GND
+9V

GND
+9V

DDS
 power

GND
+5V

Pin      Function
1,2,3   Ground
4         Att0
5         Sw1
6         Att1
7         SW0
8         Att2

v0.1  May 2009

Note: J702 lines are non-buffered and
connected directly to the USB chip

DET1 CS Pin 7
DET1 SCK Pin 8
DET1 SDI Pin 9

DDS RES Pin 3

Lo DDS D7 
DET1 SDO Pin 4
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MMBTN3904-7
Q470

SIG IN+1

SIG IN-4

GN ADJ 2

GN ADJ 3CIN+8

CIN-10

+OUT 6

-OUT 12

BIAS5 VEE 14

NC 11NC 13NC7
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MC1496D
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NC3

LM385M3-2.5
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LT1677CS8
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U440
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R413

0.1

C412
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C417
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R414
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R415

GND

GND

2K
0.1%

R472

3.32K
R470

GND

1K
R471

0.1

C413
GND

10.0
C481

GND

+5V_Det2

10.0
C422

GND

+5V_Det2

0.1
C424

GND

+4.99

-4.96

+0.663

-1.795

510
0.1%

R416

GND

GND

+5V_Det2

+5V_Det2

10K
R441

10K
R431

1000
C430
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C440

GND

GND

1K
0.1%

R430
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0.1%

R440

100
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R442

0.1

C460
GND

GND

0.1C431

0.1C441
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GND

0.01
C414

GND

0.01
C415

GND

1
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J411

GND

15
C416

+3.109 +3.109
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Fast Detector 2

I M k
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34
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6

T1-6T

T410

1

34

2

6

T1-6T

T411

SDO 12

SCK 13

nCS 11

REF+3

IN+5

IN-6

REF-4

F0
14

GN
D

1,
8,

9,
16

V
C

C
2

BUSY 15

SDI 7

nE
X

T
10

LTC2440CGN
U460

GND

GND

Floating

0.01
C461

GND

1000
C462

1000
C463

GND

GND

-5V_Det2

+2.5V_Ref2
1KR369

15pF
C464

GND

1KR367

15pF
C368

GND

1KR368

15pF
C369

GND

Det_2 SDO

Det_2 SCK

Det_2 nCS

Det_2 SDI

Det_2 SDI

Det_2 nCS

Det_2 SCK

Det_2 SDO

Out 6In2

G
N

D
4

LT1460ACS8-2.5

U450

0.1
C451

GNDGND

5V TAP 6FB7 SEN 2

GND4

IN8

ERR 5

OUT 1

SD3

LP2951CM

U420

10.0
C421

GND

+12V_Int2

Ferrite Bead

FB420

0.01

C423

0.1
C420

1
2

J420

+10.06

+12V Ext

OUT 1IN2

IN3

IN6

IN7

5

GND

LM79L05ACM
U480

2
4
5

3
8 1

TC7662BCOA
U490

GND

10
R480

GND 10.0
C492

GND

10.0
C491

+12V_Int2

-9.68

10.0
C480

GND

0.1C490
GND

1
2

J410

Det_2 LO In

GND

DET2 SDO

DET2 SCK

DET2 nCS

DET2 SDI

10uF
Ceramic

C450



D

C

B

A

5V TAP 6FB7 SEN 2

GND4

IN8

ERR 5

OUT 1

SD3

LP2951CM

U220

OUT 1IN2

IN3

IN6

IN7

5

GND

LM79L05ACM
U280

MMBTN3904-7
Q270

SIG IN+1

SIG IN-4

GN ADJ 2

GN ADJ 3CIN+8

CIN-10

+OUT 6

-OUT 12

BIAS5 VEE 14

NC 11NC 13NC7

NC9

MC1496D

U210

12

NC3

LM385M3-2.5

D270

2
4
5

3
8 1

TC7662BCOA
U290

Out 6In2

G
N

D
4

LT1460ACS8-2.5

U250

2

3
6

4
7

LT1677CS8
U230

2

3
6

4
7

LT1677CS8
U240

49.9
R210

GND

47.5
R213

0.1

C212
GND 12pF

C217

49.9
R211

49.9
R212

49.9
R214

49.9
R215

GND

GND

2K
0.1%

R272

3.32K
R270

GND

1K
R271

0.1

C213
GND

GND

10.0
C281

GND

10
R280

GND 10.0
C292

GND

10.0
C291

+12V_Int

+5V_Det

10.0
C222

10.0
C221

GND

+12V_Int

Ferrite Bead

FB220

0.01

C223

GND

+5V_Det

0.1
C220

1
2

J220

0.1
C224

GND

+10.06

+4.99

-9.68

-4.96

+0.663

-1.795

510
0.1%

R216

GND

GND

GND

+5V_Det

+5V_Det

10K
R241

10K
R231

1000
C230

1000
C240

GND

GND

1K
0.1%

R230
1K

0.1%

R240

100
R232

100
R242

0.1

C260
GND

0.1
C251

GND GND

DET1 SDO

DET1 SCK

DET1 nCS

0.1C231

0.1C241

GND

GND

0.01
C214

GND

0.01
C215

GND

1
2

J211

GND

15
C216

+3.109 +3.109
+3.109

+3.109

+2.493

Fast Detector 1

Ivan Makarov

+12V Ext

10.0
C280

GND

0.1C290
GND

1

34

2

6

T1-6T

T210

1

34

2

6

T1-6T

T211

SDO 12

SCK 13

nCS 11

REF+3

IN+5

IN-6

REF-4

F0
14

GN
D

1,
8,

9,
16

V
C

C
2

BUSY 15

SDI 7

nE
X

T
10

LTC2440CGN
U260

GND

GND

Floating

15pF
C264

GND DET1 SDI

0.01
C261

GND

1000
C262

1000
C263

GND

GND

-5V_Det

+2.5V_Ref

1
2

J210

Det_1 LO In GND

1KR169
1K
R167

15
C168

GND

1K
R168

15
C169

GND

10uF
Ceramic

C250

Det1 SDO to (RD11)  
connected to R192

RD1 LTC SCK
RD0

RD2, also RF Data 

RD11

9-pin Connector between VNA and Display 
pin1 - DDS Update,   RA1 
pin2 - LO Data, out,  RA7 
pin3 - DDS Reset,   RA0 
pin4 - LTC SDO,   RD11 
pin5 - +5V 
pin6 -  out, DDS WClock  RD3 
pin7 - LTC CS,   RD0 
pin8 - LTC SCK,   RD1 
pin9 - LTC SDI, RF Data  RD2
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CLK3

D2

1

Q 5

CLR

PR
74AC74SC
U130A

CLK9

D725

W_CLK7

FQ_UD8

RESET22

D31

D22 D6 26

D13

D04

DACBP 17

IOut 21

RSet 12

VinP 16

VinN 15
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D5 27

D4 28
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27
C170

DET1 SDO

+5D

24.9
R113

GND

GND

150nL170 150nL171 150nL172

68
C171

68
C173

33
C174

22pFC172

10

CLK11

D12

13

Q 9

CLR

PR
74AC74SC
U130B

+5D

+5D

27
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GND
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68
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C183

33
C184

22pFC182

GND

GND

GND

GND

2KR110

2KR120

GND

GND

+5D

+5D

+5D

+5D

+5A

+5A

+5A

10K
R151

GND

10K
R153

0.1

C150
GND

200
R112

1
2

J170

GND
RF DDS Out
Front panel

(1V pp into 50 Ohm)

49.9
R123

1.0

C185+0.495

Filt. LO DDS Out
To detector 1

10.0

C115

10.0

C116

0.1

C110

0.1

C111

0.1

C112

0.1

C113

0.1

C117

10.0

C118

GND GND

10.0

C126

0.1

C120

0.1

C128

0.1

C121

GND

0.1

C122

0.1

C123

10.0

C127

0.1

C129

GND

GND

0.1
C100

FB100

0.1
C103

10.0
C101

FB101

10.0
C102

+5A

+5D

GND

1
2
3
4

J100

DET1 nCS

DET1 SCK

+5V Ext

0.1
C130

GND

0.1
C140

GND

Turns ratio 1:2, impedance ratio 1:4

1

3 4

2

6

T110

DET1 SDI

27
C180a

GND

150nL180a 150nL181a 150nL182a

68
C181a

68
C183a

33
C184a

22pFC182a

49.9
R123a

1.0

C185a

Filt. LO DDS Out
To detector 2

DDS Sources

1
2

J120

GND

1
2

J180

GND

OUT 5IN1

SD3 BYP 4

2
LTC1761U142

GND

Out 3Gnd2

Vcont1 Vcc 4
CWX823
U141

0.01C141

GND

1.0
C142

GND

0.01
C143

10.0
C144

GND

3
1 4

2
VFAC570
U140

GND

Only one Master Oscillator is to be used.
If U140 is used, remove U141, U142,
 C141, C142, C143, C144, R151, R153.

If U141 is used, remove U140.

+3.3A

+3.3A

v5.0

12pFC17712pFC176

12pFC186a 12pFC187a

12pFC186 12pFC187

E01

E12

E23

GND4

SDA 5SCL6

WC7

VCC 8
24LC64U703

GND

2K
R701

2K
R702

+3.3V USB

27K
R703

10K
R705

1.0
C701

GND

DGND
+3.3V USB

GND

+3.3V USB

1
2

24MHz
X70112
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12
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GND

GND

0.1
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0.01
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IN3

1
OUT 2
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0.1
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SCR 5
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DET2 SDO

DET2 SCK
DET2 nCS

DET2 SDI

1 2
3 4
5 6
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Header 4X2
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GND

SW0
SW1

ATT0
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PB4 29

PB5 30

PB6 31

PB7 32

RDY08
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CTL036
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CTL238
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SDA 23A
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N
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V
C

C
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N
D
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D
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N
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,4
8

V
CC

6,
18

,2
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V
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,3

9,
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CY7C68013A-PV
U701

Citizen CS10 6x3.5mm
Digikey 300-8103-1-ND

10K
R192

10K
R392

1.0
Ceramic

C705

1.0
Ceramic

C707

Det1 SDO, RD11 

RA7, LO Data, 
out 

Det SDI, RD2 
RF Data, input

DDS W_CLK, RD3 

 DDS Update, 
 RA1

LO

RF


