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100n 10n Ic4a | LDL212PUSOR c27
GND  GND C19 B c2 ©
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GND  GND 2
o
+5V/3
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. o 100n . 4 vIN  vour 3 el g_Reference Mixers, up to 200mA
a L8 =
z 4
5 10 { gpa” cé 6 1 EN O sense 1”J_
oW 11 scLa 1u 4u7
CoRLCK] o2 >/[\ z IC5 ] LDL212PUS0R c28
¢ 8 1 vin sw L g @ GND c20 B c24I o
o = a
POR & J_CIO LM3370SD-4221 | 12C address: 0x42 GND GND GND GND
a o
c2 N e 10u N
LM3370SD-4221
10u GND  GND GND +5V/4
GND . 4 VN, vour 3 F&rlte :{Soumeandl.LO‘upm%OmA
L9 o
GND I;s 5 2 F
1UJ_ EN SENSE au7
oo IC6 LDLZlZPUSORCZS
= o~
C2BLICK 2u2 2u2 Eﬁ\ _ r°s
. 1 un sw 2 . i ¥ N GND GND GND GND F
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15 ] en & g |16 C14 | C15
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GND
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Up to 100m.

+3V3

2 Y1
RO
VOD N ouT
100n = 3
ca] oL 1 1000

ND ¥Gnone

CLKO

SOURCE_REF/3.2D

LO1 REF/5.3D

R180 R181

— — PORT2L0O2/7.2D
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CLK1
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‘ R179 R178

CLK3
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C41

CLKS

: — <{REFLO2/8.6A ]
LC36 0

CLK6

CLK7

IC7 » SI5351C
&
x
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0 C45
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GND GND GND
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1} ]
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PORT1L0O2/6.2D
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@

J_c3s L4 caz M8 | car

56p 180p 56p
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SWﬁC@NNECTC))(I% GND GND
1]

O

100n
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S
=1
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GND

FPGA CLK/9.7B

Reference CLK and 2.LO
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+5V/4
® IC8 3x3V3 P14
AP2114H Ferrite
‘ &
i g
0
100n -
2
o)
&b TP13 .
s — SOURCE_VCC Y /G2 should ot be driven aby
VIN VOUT . . . _ C1/C2 should not be driven above 1.8V
ENenp J_c5z 20 J_c57
1u 100n ol | =] |«
C265| 100p é&i oCZGIlOOp
GND B
GND GND GND GND
All /O using 3V3 levels
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J— RI63 mi | xloxlo
a[g e
. L | T | = =
S8 c267] 100p C268| 100p up to 200mA ~_
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Ei 5 ca. -1db
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[[SOURCE_CLK/10.8A, = — T " 00n T 100n RESWE042 2
[[SOURCE_MOSI/10.8A —1 z © T 9
R170 100 o 8‘ 9 Z\ o 2 g[]g GND  GND a RF1 |2 o
[[SOURCE_LE/10.8A — S > 0 xHe xH2 g F
RI71 100 > > > Rz |1 o ca. 2dbm|
4 12 Il 5dbm 7 4|7 Ii
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: 2 13 c65 ) o | T | a c68
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El [y 5} 00 Rrpa |4 N e S > “!
<
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26 1 RFOUT_EN E § Z
25 1 p RFOUTB_N [—22 <
GND GND EH i - GND GND ca. -1db @
SOURCE_LD/10.8A 3 s 20 GND o
R166 10k TUNE =
° I‘_(i29 REF_IN swW 5 R15 | e 4 % L | T
c273| 100p €274 100p A ol 2 1%'_L—Q",\ 330 5]
%] 22 RSET BIAS FILT |23 [0) © 3 8 GND LP3 [ LPO603ALBBOANTR 14
&N aN o NOISE_FILT ;Z 8.5 GND by 8
i B . o REG ——— &5 )
[[SOURCE_MUX/10.8A o 2 9 38 L 9 82 R16 (e
o k) 5 0 i o [ c58 | 59 | c60
R167100 5 I SR o o o R20
= 1
8 sz 3 z z Z Z 9 Tu | 1u ] iu ] 180p == FILT_IN_C2/10.8A]
@ ZE Approx. 450kHz loop bandwidth R21
S| GND s A4 —
e S d o 9 S &b &b G = _L FILT_IN_C1/10.8A |
1 SREERE .
Al B E 4l W o4
A1 €263 100p C264| 100p
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GND GND GND GND
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A Up to 60mA on 3V3 C76
P to 60mA on PORT1SWITCH/10.1A 5
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z 3 z c241| 100p C242| 100p GND 8
+ + +
2 2 2 o)
. = ~l: N B GND GND 3]
SHe SHe SHe & 1 RrF_com RF1 -2 PORTISRC/6.1B
—
9 R151 10k 1
CTL2
C69 J_C?O 17 =] 13
c239] 100p C240] e 5 R
100n 100n GND 100I100n 100p
Serial interface not used Ic18 | QPCE324
o o 5":‘8 GND GND GND GND B
GND & -0.5db GND n ﬂ i
~14 4 ND
B ca. 2dbm g 4 gxul™ o & GND ¢
) 8 > ¢ &° 5.8 3 8
3
]SOURCE HIGHBAND/3.8C <l U RF_coM |- 51 rF1 RF2 |24 21 REN Z RFOUT 8 1 RF_com T ®
RFSA3714 ca. -30 to Odbm El 3 Ferrite
o 5 o] pi _—
z O NMT WO 1] PWDN
., 5 crz 18 © 8888888 RI53 10k 16 1 cme . ., s | o7
[[SOURCE LOWBAND/2.7D>— rr2 2 ot L IC15 ] TRF37AT3 JEETAN s 9 gep |22l Ilo()n
© o A 5] A of o & o
i : EERREED R c243 100p C244] 100p REFSRC/E2E : .
QPC6324 | Ic13 Ic16 | QPCE324 & GND
B m GND 9
s GND @ GND GND i .
GND S GND s}
z 3 1 rr1 RF_coMm 8 —<PORT2SRCI7.18
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Ok
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GND GND B
€237 100p C238| 100p =
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GND L
GND GND GND
C247 100p C248| 100p
Ok
GND GND
ATT DO/10.8B : — ATT D6/10.88 €239 100p €236 100p
R156 101 R160 10k
GND GND
CZATNOp cstloOp CZSIKJO;J czsiloon
GND GND GND GND
: : ATT_D5/10.8B
D R157 101 J_ R161 10k D
czﬁmo;; CZSTlOOp CZSTlOOp CZSTNOD
GND GND GND GND
ATT_D2/10.8B : :
R158 10L<J_ J_ R162 10k
czﬁ:loo;a CZSTMO;J c261] 100p C262| 100p
GND GND GND GND
ATT_D3/10.88 :
R159 10kJ_
CZSTIOO[J CZSTIOO[J
E E
GND GND
Attenuator/Amplifier/Switches
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2 3 4 5 8
+5V/4
® IC19 3x3V3 P16
,—lAPZMAH Ferrite
’ 3 VIN VOUT 212 ’ ’
J_C78 GND J_cm L28 J_cas
=
IlOu IIOU 100n
GND
GND 1C20 GND GND
NCP702-3.3 )
1,—|5 Ferrite
: 3 VIN vout ¢ T
J_cw ENenp J_CSI 29 J_cas
=
1u 1u I
GND
GND GND GND
up to 200mA
current consumption
9 Q 4 J_c91 J_CQA
121
100n 100n
= z g
& g > 2o[12 <[12 w12 enD GND
%) 8 8 o Sz gz 3|z (x
g > > 0 eHeeHe e eHe
All /O using 3V3 levels >
[[LL01 cEpEy o ce RFOUTA P [—12 REFLO1/8.3A]
OI CLK/9.88 cLK
[Col_mMos/a.88 g DATA RFOUTA N |13 PORT1LO1/6.3A |
| LO1 LE/9.8B LE
o rRFouTe P |14 PORT2LO1/7.4A
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| -3db pad | Return loss bridge | § 15 Downconverter to 1.IF (ca. 60MHz) | 60MHz lowpass and conversion from | -10db pad |
S 250 Ohm to 28 Ohm impedance (28 Ohm impedance)
O~
| e |[FoRTIOTEsE—]| | | |
\ \ \ \ \ \
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5
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s
=
i
@
o
o
3
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| C98 | Il +5V/1 | | o
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Mg O = Jom c126 Ll 8 8 2 o2 P
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u = {52LIDGKR — 2
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‘ ‘ PORTIMIX2_ENTLO.4TT) | ==330 ‘ 1C26 i MCP33131D-10-E/MS
s s GND GND P
ik | Sy L7
\ \ awo | GND \ GND
6k8
} END GND } T } }
LS 1MS/s ADC
\ \ sy \ \
! ! °oe ! !
| | | | Port 1
\ \ \ \ VNA
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! Downconverter to 1.IF (ca. 250kHz) ! Final IF amplifier and ADC driver ! 300kHz lowpass !
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| -3db pad | Return loss bridge | Downconverter to 1.IF (ca. 60MHz) | 60MHz lowpass and conversion from | -10db pad |
| | | 2) | 250 Ohm to 28 Ohm impedance | (28 Ohm impedance) |
J3 =
! ! ! o ! ! !
\ \ \ 9 \ \ \
| | AMPHENOL |132289 | o | | |
o
\ \ L 136 \ g \ \ \
\ \ GND 100n/RF \ s s ‘ ‘ ‘
| | R74 R78 o | B ’ | | \
| | % — 2 | @ C1b1 C154 ® | | |
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N
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GND GND a) DNP DNP 1o 1 1 1
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w >>> ofc S
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gl § | | P-61gDB-1-63-8331 5 DNFII %II‘E‘ 15 ouTs— 20 UHHZ | et Sl | —= |
—_— =1 =1 © [s2]
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5
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\ \ \ % \ \ \
s
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=
@
o
o
o
0
2 E
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. GND 3
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s o s +5V/2
} 3.8 Lo+ = g } c1szI } c162 } c169
1 > —
|7 Lo
\ G—L—D—I \ \ R88 220 330p \ Ao S ah
R85 220 —1
| 3 6 | 8 | — | 9
\ teom \ , \ Lciss JLeiss P 8 2 sox F—pormsaxme]
: 4 - O our |2 4 T T > 2 B spo [
! 1c27 ! #521IDGKR | 220R86 o — . ! A =) 6
N o — Z CconvsT
\ P1db: 0dbm”| LT5560 \ C153 220 R8O c1on \ 5
‘ ‘ PORT2MIX2_ENJ9.58T) ooy = ‘ IC31 o  MCP33131D-10-E/MS
I WS ls GND \ GND I 330p |
B \ D | GNE \
GND GND GND
\ \ — \ \
GND GND
\ \ I \ \
| | CL||8 | | 1MS/s ADC
& 3
} } } } Port 2
\ \ \ \ VNA
| | | | 30.09.20 20:12
Downconverter to 1.IF (ca. 250kHz) Final IF amplifier and ADC driver 300kHz lowpass
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S
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(6]
REFLO1/5.5C
O]
]
o
N
o)
S
[T
w
o
+5V/3
G Cc183 C185 @
. . . . 100n IlOOn _
2&{2 GND c190| C193 lOOnJiOOnJ_
c171] c172 c175| c177| c180
100n 2 4 c204 |Cc205
" 10n | 10n lOrw-_rluLL 10n Sk 3.3 olaolm
[ 4 58 s _1_—"71 S SN[]S GND GND
R § GND GND GND GND GN\ND b B & ey
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O~ B012-61gDB-1-63-B331 1 33n
REFSRC/4.58 I—lgw%—ﬂl—gi—w ouT+——22 3 e, oute B
—_— (8] — L50 z
4 ~~~_3 c176I " ST I our21 C196 | c1o7 al w8 our Ls
T3 120p 150p 33p 1C36
GND o vseT |2 - — LT5560
2 11 DNP L51
w DETO - - GND
R100
IC33 ADL5801 4 SHE S
C186 GND GND
REFMIX1_EN/10.6A GND
IC34 TP19
NCP702-1.8
VIN VOUT
ENGND
Q o
S oz 1u
n° +5V/3 -
I GND 2
Ri. GND 20
Ak 100n GND 100n
+5V/3
C187 c201
R98 220 T330p A o
R96 220 - . GND
:l—‘ L o o SDI
Lo Lcies I D 8 £ sox [P <mEEscioas]
> 2 ) REF_SDO/10.88
22:'0R97 T330p T330p I
THS@E521IDGKR — S convst -8 REF_CONVSTART/10.88
C182 — 3
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GND 330p
a7 GND GND GND
—
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o™ d o™
; cs  veec B + L0209 aTaTa
5 o Fom K 100n B
—4' WP CLK 5 ~ © o [
GND DI Sl e & [« & |« P4
GND Sllzsllzgl]z © u2B2
W25Q16BVSN e B P42
GND Ppes | VCCO-2
[FPGA [RESET ez ] \é%ncpg'sza 2 A
MCU_SCK — FPGA_CCLK] [EPGA_DONE P7L 1 poNE 2
0 104 DNP_ R111 FPGA E3L{ PROGRAM_B 2
_—!:_Mcu MOSI E B D'_‘NP o FPGA_MOSI ] § FPGA CCLK 69| '0-L1P_CCLK 2
10_LIN_M0_CMPMISO_2
MCU_MISO, - FPGA_DIN| MC] 10_L2P_CMPCLK_2
0 106 DNP_ R113 2 10_L2N_CMPMOSI_2
MCU_FLASH_CS — FPGA_CSO_B] ) 10_L3P_DO_DIN_MISO_MISO1| 2
R107 DNP_ R114 * 10_L3N_MOSI_CSI_B_MISO0_p
10_L12P_D1_MISO2_2 7
U EReA o} +3v3 0 R108 FPGA_M1 DNP R115 J_ X E 10_L12N_D2_MISO3_2
R109 GND 10k R148 T @jﬂiﬁfﬁiz
MCU_FPGA_DIN %%1% 1_EN/7.4B — 10_L14P D11 2
R110 EN/7.4E I 10_L14N_D12_2
J- R147 IOK-L 10_L30P_( GCLKl D13_2
E 10_L30N_GCLKO_USERCCLK |2
Place resistors for FPGA Place resistors for FPGA c231] 100p C232] 100p €233 100p c234l 100p a 10_L31P_GCLKSL D142
slave configuration master configuration =T FPGA_CLK/2.5D P48 I0_L3IN_GCLK30_D15_2
20 R1261 101 CLK/5.3 P47 10_L48P_D7_2
- - 57 10_L48N_RDWR_B_VREF_2
GND GND GND GND GND TRTTE Pa6 | |5 40P D3 2
TO1 CES P45 1 10 L49N_Da_2
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R12 10_L62N_D6_2
PORT2_SCLK/7.7D PAL 1 10 16ap DB 2
20 Ri124 PORTASWITCH/A.7C)—ba0—  10_L64N_D9_2
£321{ 1o_LesP_INIT B 2
[FPGA_CSO_B> 10_L65N_CSO_B_2
6SLX9TQG144
- U2BGND
& o GND
.
b= ;' % GND C
x| o - GND
PAviar GND
x| |x YYug GND
T GND
6SLX9TQG144 GND
™ P107 CL/2.2C] =1 oo
TR +—SDA/2.2C @ GND
Too 5 o - oo
TCK__P109 | 1oy 8 GND |
P73 SUSPEND 16 PC4 P/ -, © S
29 A0 9 GND
S 2 Pos PAL |- CU_AUXI1/10.6E —
IP1 0] Peio PA2 CU_AUX2IT0.6E | 6SLX9TQG144
- CGND[MCU_FPGA _UNUSED3/10.6E>—*2— PC1L pa3 (L _%%
O ° PC13 PA4 g U S
o2 s 5 Pas 22 [SCK]
o5 + —2{ PC140SCIZ2 N PAS L U
ot - Pcisoscaz_ouT  PA7 |2 U USB_POWER/L.2A =
O PA8
83— SWCLK —— PFO-0SC_IN el = 5 D
FPGA_INIT_B PF1-0SC_OUT  PA10 £
oL SWoIo| - pann |22 20— R118 7 S wr
1 8]
s NEST 7 PG10-NRST pa2 |34 — 1l s U2BVCCINT - > )ﬁ
10 UART T als |38 50 20— RI19 5 - i i i i
paLs 3L CSWCIK ]| 10 VCCINT
DNP oare |28 9 Voo c211| €213 c218| c217] c219
GND 17 = VeCINT 100n| 100n| 1
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pez (19 = 6SLX9TQG144 GND GND GND GND GND —
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0 pBs |43 MCU_FPGA_UNUSED1/10.6E | U2BYCCAUX % T
s PBS ot GND vecaux 2204 5 5 5 3 3 3
N PB7 52 FPGA RESET vecaux (228
5o vear PBS-BOOTO Veenx c210 c212| c214 c216| c218] c220] c221| c222)
20 VREF+ PBY [ FPGA_DONE | VCCAUX
206 | 207 | ca0s 21 Vooa pe10 |22 VoAU lOOIlOOIlOOINOINOINOTMOINM
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—3 — — 25
e EN 671 2C] 6SLX9TQG144 GND GND GND GND GND GND GND GND |E
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pB14 4L
49 1 Gnp P15 |28 | ¢“MCU FPGA DIN FPGA + MCU Connections
= 1C37 STM326431(}BG_N_D VNA
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10_L1P_HSWAPEN_0 1 10_L36P_3 RCE
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