YA board - basic board

[BI
Signal source Detectar 1 Detector 2
0.05..7OMHZ

L] L] L]
v f t

[ Detector 1 Detectar 2

L]

ouT

ransmizsion mode, use Det1 or Det?
Uze to measure 521
ran=smizsion characterstics, gain, loss, fiters

N2PK VNA reference diagrams

Softvweare:

- DOE-hazed programs by MN2PK

- my A by GEKBB

- WA, by DGES A

- Exeter by WiaAA

- WRALYIN by GRAPMK and GRISEK

Decart and Smith Chart plots
Irterface: Parallel port and USB

Mote: DUT=Device Under Test

DD= Detectar 1 Detector 2

L

Reflection bridge

Beflectionmode, use Detl or Det2

Use to measure 511
Reflaction Coefficient, Retum Loss, Input/Output £, 5WR, antenna measurements

[ Detector 1 Detectar 2

| Reflection bridge |

Dual Detectormode, use Detl and Det2

Usze to measure 521 and 511 simultaneously .

Transmizssion and Feflection characterstics.

Detector 1 measures Reflaction, Detector 2 measures Transmission.
To measure 512 and 522 reverse the OUT.

DDs Detector 1 Detector 2

]

RF-I% Sensor

F

1
ouT

EF-I" mode, use Detl or Det2

Usze to measure 511 and 0

0, Reflection Coefficient, Retum Loss, InputfOutpat £, 5WWE, antenna
Measurements

DDs Detectar 1 Detector 2

S-parameter Test Set
Avtomatic DUT reversal

F 3 3

ouT

Dual Detectopmode with 5-parameters Test Set,

Use DOet1, Det, and S-parameter Test Set.

Use to measure 511,521,512, and 522 simultanecusly .

Full set of Input and Output Transmission and Reflection characterstics.
Detector 1 measures Reflection, Detector 2 measures Transmission.
OUT is reversed automatically .

DDs Detector 1 Detector 2

]

WHF or UHF Transverter

- 4

| DUT

Tanswerter mode, use 2m or TO0cm Transwerter

Usze to measure 511 and 521

Reflection Coefficient, Fetum Loss, gain, less, Input/Output £, 5WCR, antenna
measurements




J180 ¢

~Juar f

B r . J
—
¥ " DDS RES RAQ

: 70 0 R ‘.’ g Jnot soldered here,
; C492 l_{_ E_2ﬁ ol |0 B 184 Cl%-_ Miust running thru the
3 ' 3 |l . | _ Y = A B hole
! | 1 B Ground P F C —
i3 8 | g Ground FEE ~
Ct: RNl v § e
23 J420 . B ° u'f

+ 3

I | .
i =g
- . PN DDS W _CLK,
4600 | w) pet In PNl U .10.pin 7, RD3
Cagar -\ v | — LLOT ‘
: - ‘ S B = th wires not soldered,
DET1 SCK, RD1 just running thru the holes

< " )
DET1 SDI, 1
s RF Data RD2 ' DDS Update,
: ‘ U130, pin2, RAL
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N2PK VNA board v5.0 connection diagram
v0.1 May 2009

Coaxial jumper
Coaxial jumper

Detector 1 DDS
power power

N s20

~'Detl LO Ln

Detector 2
power coia 531,

C224% [y

DET1 CS Pin 7
DET1 SCK Rin,8
DET1 SDIdgif B

Detector 2 Input Detector 1 Input USB port RF DDS Out
+10dBm max +10dBm max +4dBm

J702 Extension Switch and Attenuator
lines for RF |-V sensor, S-Parameters
Test Set, and Attenuator.

Active level is +3.3V

Pin Function

1,2,3 Ground
4 AttO

5 Swl

6 Attl

7 SWO0

8 Att2

Note: J702 linesare non-buffered and
connected directy to the USB chip



+12V_In2

U420
FB420
+12VExt ~Y Y\ 8
1 IN  ouT
2 Ferme Bead |+ 401 3 o sen —21 ?423
T TlO 0 I— FB5vVIAP |
GND ERR —2 | gl
GND LP2951CM
+5V_Det2
T LT1460ACS8-25 C460
|
R369 1K Det 2 SDI o U460 | €1
[ DET2'SDI T J_%%z —Lc424 U450 +25V_ Ref2 LTC2440CGN 0.1
C464 B 0.1 | Floaing
15pF 2 o 3
GND GND In z Out REF+ & BUSY
GND Lo 5 . o I Det 2DQ,
R367 1K 01
[HDEEGS Det_2nCS < I%Eg IOc?)611 8 | N so 13 Det 2 SCK,
C368 Ceramic 4 11 Det 2 nCS
15pF GND GND GND GND S 2 GES
o | Det 25DI /
R368 1K Det 2 SCK,
[ DET2SCK R440 1R430 +5V_Det2 a &
J—c369 K 21K ca31 0.1 3 & g
T5pF 0.1% 0.1% U430
GND|_| LT1677CS8
GND o o o
DETZ500 Det 2 50O e e —
100 < 1
GND|8__T410 1 R411 C430 ——C462, - GND
! o 299 1000 1000
<
2 1enp Rilo GND GND GND
1410 U410 RA16 510
1 4 3 B2 8 ["oine onAD) —2 G
2 oNp 6T 99 110 1 N enaby —2 ot 04 +5V_Det2
R414 o~
Det 2L0In gypp 6 T4l 1 L sicine +ouT — anD—]| LT1877Cs8
oo 49.9 4 1 sigIN- -ouT —2
T lRa13 - ¥ Raaz
2 car 7 13 10K
—“—|GND 2475 20 N N cas cas _ 100
411 0.1 rats 00l == =—= 001 %gé) =—C463
1 4 3 5 | Bias VEE —% 1000
; I T1-6T 09 &
ca16 MC1496D c413 GND GND GND GND GND
5 R470 ] —
3.32K 1
01
GND
\Ra72
D470 2K
2 1 0w RaTL
_De
N K
LM385M32.5
Q70
MMBTN3904-7
+12V InR
€490 0.1 GND
o |—|GND
TC7662BCOA o U480
2 LM79L05ACM -5V_Det2
2 ]—100
3 16 IN  ouT —%
IN
IN
480 — 1 NonD C481
) 100
wl
&ND GND

Fast Detector 2



+12V_Int
(o)

LT1460ACS8-25 €260
1220 FB220 220 |F—eno Det1 SDO to (RD11)
+12VExt 1 Y g IN  OUT T3 U260 |
2 L gemeBel e 3 sp sen —2 € vcao |y U250 R2SYRE [ | LTCHCON © 01 connected to R192
TO 20 TlO 0 +— FBSVIAP | 100 T o1 T : d
CIPRERRE— | oo 2 i Sout —5o 3 | REF+ © BUSY —— 0 RD11
GND LP2951CM GND GND © l l 5 > o DET1 SDO
IN+ D! { DETISO0 >
ER g e Igéﬁl CH Ve sck 122 e Rice DETISCK |
- i - 67
—_|__Ceram|c oD 4 REF- ncs u R ClSQRD‘] LTC SCK
GND GND GND GND 7 _ R169 1K —Lc1slsK
s 1 = END RDO
C264 L EETes ]
—-|__15pF GND
lr210 LR230 +5V_Det o % DETLSDI ]
1K 31K €231 01 g 3 g &
oA Ce ono—— 1320 RD2, also RF Data
3
R232 g 3
100 < ] &
=4 GND
A Pm g R211 262
ChD 5.d 39 000
2 R210 CND
ene 9 R216 510
U210
20 4 3 R212 g 2 01%
L o = cn+ GNAD) —2 . .
T LB Jon ovap c241 01 9-pin Connector between VNA and Display
Det 1LOIn GND 6 T2 1 Rat4 1 | g6t +oUT —8 :
GND Eies,
ST cae ] e ) sicin ot —2 Raut 5 . pin1 - DDS Update, RA1
R24 )
—{—fono £4° T I4ne e — s 0K J_ B pin2 - LO Data, out, RA7
! i ] [ 1 L
=2 4" R21s A I I i %&? 100 pin3 - DDS Reset, RAO
4 o BIAS VEE
1 I S
2 —LCQIS 9 MC1496D c213 GND GND 6N GND pin4 - LTC SDO, RD11
15 R270 {F—eno in5 - +
K i pin5 - +5V
GND . pin6 - out, DDS WClock RD3
lr272 )
D270 2K pin7 - LTC CS, RDO
1 01% _ Ro71 _
T > Ot pin8 - LTC SCK, RD1
LM385M325 pin9 - LTC SDI, RF Data RD2
+12V Int
o Q70
s MMBTN3904-7
029 w-—_T—| |—|GND !
TCTEZBCOR _z,_—|i‘13g%1 LMTLOSACM -5V Det
= Ty
1 R280 2 1
> 5| N our
5 1IN
7
€292 —=C280 IN GND €281
100 ¥ 100 100
)
GND GND
Fast Detector 1

Ivan Makarov



+3.3VUSB

GND GND
U702 MCP1700T-3302E/TT
3 Py ci15 Cii] cio  cug C1i7| Cig|
c70sl_cro6 _ cro7 _L cos L croo L crio Lem _Lene Lens m.o—|—m.o__ 031— 0:|— T 031— 031— oI|_
10 | o1 10 | o1 01 0.01 01 oo | oo
erami eramic
i 3 —
e Sl &ND 5D 3 o A
L] e R192 3 R392. Det1 SDO, RD11 Sf S0 v
(U7 10K 3 10K ADE51BRS
CY7CB8013A-PV ] 5 (Eve— 1
PDO ooo PA) 2 SWUM s 0o
PD1 S99 pAl — SW DDS W_CLK, RD3 —_— N ~— ClK & % DACE® 3
PD2 < A2 D7 10ut
PD3 PA3 —2 —=7 lwak RSt | & {GND
PD4 PAd 5 | rqup VinP RIL0 2K
PDS5 PAS —1 DETL SDI RESET R P vinn . ¢ L0150 L1710 L172 150n
PD6 PAS — DETZ DI sl 1ou —5 Ld
PD7 PAT DETLSDO | GND} D2 D6 —2 R112 Ciys 12oF|  Ciz 2pF  Cpr7 1207
DETLSCK Det SDI, RD2 > D1 D5 200 Il Il
% GND . 2 | RU3 2 I I GND
RDYO PBO —2— DET2 SCK RF Dat t +5D o g g D4 GND} TEEISET
RDY1 PB1 —2 1 { DET21CS ata, inpu 5 2 8 19 %9 S0 =P SEgR geEn o ]
CTLO PB2 PGND O < AGND foipens
n oy 2 ATTD 3 33 (2V pp into50 Ohm)
P ATTD T110
CIE2 B 30 <| o Turns ratio 1:2, impedance ratio 1:4 GND
PBS —37 DETLNCS > e 3 =
e PB6 % TAACTASC TAACTASC
RESET PB7 DET2SD0 ] o
D 5 PR gL 52 [ PR o9 GND GND GND
Y ?0725 /A-a & | c126[ C120] c121] C128 0127,__(:122] GV
DPLUS T T
coo ) P / R R 00] of o1 of o1 0o o1 o
XTALOUT &&&  SCL 5
xTauN 882 spa DDS Update] +5D O— +5A 60
RA1 < = b =] [ ‘fllﬂf’a L180a 1500  L18la 150n  L182a 150n
+5D . 1
el AD9851BRS ! Clgsa120F|  Clom22pF|  ClaTa 120F 2
eND—] Sl & 1 pvee avop 28 L0
c ri0e Citizen CS106x35mm el 8 8 R123a GND
12 Digikey 300-8103-1-ND 9 ClK 2 2 DACE® 17_ 49.9 Filt LODDS Out
%5 (SIS C180a ClSla 0183a ——=Cl84a To detector 2
2 D7 10ut T
W_CLK RSet = {GND
BN 5 FQ_UD VinP RI120° 2K
+3_3\[/rusa c|15o 2. RESEI‘ LO VInN GND
GNDI—-l L 1outB —2—
%
] RIA7, LO Data,enoH— gg oo 25—
U703 24L.C64 U141 +3.3A | 28
e J CWX823 RI53 out 0 o2 e . 04s C185 L1180 1500 L181150n  L182 150 J150
R701 2] ) \R702 1 |y 4 10K - 5 |oonp8 @ aonp 20 M . 2
2K 3 2K cont. - Vee C141 0,01 1f
£ . C186 12pF c;ﬁz 22pF Cﬁ? 12pF] 2
6 LscL spa 2 2 | ed out ——1} 3 [ Ty 0
T T we " VFACST0 < < R123 I GND
X Filt LO DDS Out
4 GND C180 cml 0133 —cis4 To detedtor 1
GND RI51 o GND 27 3
10K
GND 1 GND
GND GND
GND Only one Master Oscillator is to be used.
If U140 is used, remove U141, U142,
C141, C142,C143, C144, R151, R153. 1337
702 ) U142 LTC1761
1f U141 is used, remove U140. 1
102 /T IN ouT
swi O ATTI J—«3140 J—c142 C143 ==C144
SW0 2 3 ATT? 01 10 5 - 00l | 100
Header 452 GND  GND
FB10L N
p———O +5A
—*ci02 il CH
10.0
7100 FBlOO GND
1 +5D
+5V Extl DDS Sources
2 J_cmo Lrcion L,
3 01 100 T o1
- V5.0

GND

Ivan Makarov



