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ANT_POW OUT_1 § —
= 1 ° \ |
l ]
R262 }—éi
G\D
oo ASTRON
o DESI GN
Ant enna Power and GPI O |
G\D Sl ZE Fi | ename . REV
Al Ant enna_Power | ndi cator 3.1
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z
él

DC IN
R4_AO
OR
ANT_POW | N_MON ANT_POW | N_MON
C10_A0 R6_A0 R7_AO
10K 10K
1000PF R9_AO R10_AO
Cl4_A0
2M 510K L Ul_A0
GND I
470NF s
ETI
— I NL SETI o SETI
GND
I N2 VOV WV g R5_AO
—— I N3 FLAG FLAG 4 4. 7K
ANT_POW QUT
WLO ouTl ANT POV OQUT ® 4. 7K = 1A current limt
LO QuT2
Cl13_A0
MODE QUT3
EN EN MAX17613A B NC D1_AO GN\D
° EN NCL———] 4. 7UF
’\K: [
R11_AO RL2_AO [TSTART NC2-—— .
R13_A0 R8_A0 NC G\D
NGB G\D
Cl2_A0
82K 15K 150K 10K e noal ey R
[ 1uF NC - —
NG5
1UF = 300ms g 8
G\ND GND G\ND GN\ND G\ND
G\D
CLMODE
OR = Conti ni ous node -
150K = Latch of f npde
NM = Autoretry node
[a)
6
G\D
ASTRON Poc R
POSTBUS 2 Title
DV NGEL OO ANTENNA PONER SWTCH H GH BAND RCU2.0 LO
Si ze Fi | enane Proj ect REV
Dr awn: S. Damstra A Ant_Pow_Swi tch_HB RO 0_LFAR 0 | OFAR 2. 0 1.0
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DC IN
R4_Al
OR
ANT_POW | N_MON ANT_POW | N_MON
clo_ a1 R6_Al R7_Al
10K 10K
1000PF RO_AL R10_AL
Cl4_Al
2M 510K L Ul_Al
GND I
470NF s
ETI
— I NL SETI o SETI
GND
I N2 Sy WOV Ro_Al
— N3 FLAG FLAG g 4. 7K
ANT_POW OUT
WLO ouTl ANT POV OQUT ® 4. 7K = 1A current limt
LO QuT2
C13_Al
MODE QUT3
EN EN MAX17613A B NC D1_Al GN\D
° EN NCL— ] 4. 7UF
N(: -
RL1 AL R12 AL TSTART NC2——1 —
R13_Al R8_Al NG D
NGB G\D
Cl2_Al
82K 15K 150K 10K 1 NCA NC
[ 1uF NC - —
NG5
1UF = 300n% g 8
G\ND GND G\ND GN\ND G\ND
G\D
CLMODE
OR = Conti ni ous node -
150K = Latch of f npde
NM = Autoretry node
[a)
6
G\D
ASTRON Poc R
POSTBUS 2 Title
DW NGELOO ANTENNA PONER SWTCH H GH BAND RCU2.0 LO
Si ze Fi | enane Proj ect REV
Dr awn: S. Damstra A Ant_Pow_Swi tch_HB RO 0_LFAR 0 | OFAR 2. 0 1.0
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z
él

DC_IN
RA4_A2
OR
ANT_POW | N_MON ANT_POW | N_MON
Clo_A2 R6_A2 R7_A2
10K 10K
1000PF Ro_A2 R10_A2
Cla_A2
2M 510K 1 UL_A2
G\D I
470NF s
ETI
— I NL SETI o SETI
GND
I N2 Sy WOV Rs_A2
— N3 FLAG FLAG g 4. 7K
ANT_POW OUT
WLO ouTl ANT POV OQUT ® 4. 7K = 1A current limt
LO QuT2
C13_A2
MODE QUT3
EN EN MAX17613A B NC D1_A2 G\D
° EN NCL—— 4.7UF
’\K: -
RI1 A2 R12 A2 TSTART NG —
R13_A2 R8_A2 NC G\D
NG G\D
Cl2_A2
82K 15K 150K 10K 1 NCA NC
[ 1uF NC - —
NCS————]
1UF = 300n% g 8
G\D G\D G\D G\D G\D
G\D
CLMODE
OR = Conti ni ous node -
150K = Latch of f npde
NM = Autoretry node
fa)
6
G\D
ASTRON P R
POSTBUS 2 Title
DW NGELOO ANTENNA PONER SW TCH H GH BAND RCU2.0 LO
Si ze Fi | enane Proj ect REV
Dr awn: S. Damstra A Ant_Pow_Swi tch_HB RO 0_LFAR 0 | OFAR 2. 0 1.0
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CY Y Y . . .
3 220 Ohm @ 100VHz 2 | o1 | c77
10UF | 100NF | 100NF 100NF 10UF
S q
GND G\ND
o - [
u10
o 0+
IN_CLK N _CLK H8l 8l
INCLK N 1 zz 15 COKTPP
I - — ]
INCGK P 4 NP QPOM ALK TP N JESD204B_CLK2
I - — ]
NN QN JESD204B_CLK1
Q P12 JESD204B OLK N2
NB7L14 Q nill JESD204B CLK P2
Q ppl0 JESD204B CLK N1 - CLK TP P } }
c84 100NF
Q N9 JESD204B CLK P1 JESDR04B CLKO a1
7 2t Q pa JESD204B CLK N0 100R
R306 "—‘:lisleEFAC QI\BG JESD204B _CLK PO
R34 N. M MmN oo
47R o o o
47R
~ o n
T c85 100NF
G\ND G\ND G\ND 240R

DESI GN . . .
Clock Distribution Buffer
S| ZE Fi | enane REV
A3 CLK DI ST 3.1
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O
DD_3V3 O
VDD_3V3
_ _ _ . . . ‘ j R183
E c102 | c103 o N DD_3V3
99 100 oo
- VDD_1V8_ADCS 1
5 R 100NF | 1OUF " - @
100NF T 10UF R37  Ras VDD_3V3 | . LMAO40AINB-3. 6~ —
! nput Measurement Range = -1.5V te—+%. 5V
LVCMOS  Signal s [ -
4.7 | 4. 7K w37 a7 1 4. 7% VDD_1V8_ADCS o o 110 196
q s G\D : . R163 R161 R159 u21 ™ I N
G\D [ ! i o 3 —
6] 3 mom s _
IN.I2C IN_2C — = = —_— 6.8K | |2.2K| |2.2K s ) Z ba 100NF | 10UF
- En — p S 2qq MUXOUTP
mSDA 3gpp ADCI NP22 >
I N_SDA SDA
° SDA A SDA_ o - . S ADCI NS GN\D
I N SCL 8 - -
MUXOUTN -
SCL_A scL_ S g 9
10
D LVCMOS Signal s A
22 RI64 R162 RL60 L SETI_LOC 0 11,
P1 I N_SPA 2 2K 2. 2K 2 2K g SETI_LOC 1 12/~
pal———NC wSETI_LOC 2 13
3 aD ) 2V5_CLK L24 2 APIM O 1406
o4 I N_SCLK T 2 APO 0 150 2
CY YY) 2V5_SENS oD oD oD LTC2495
Py NC, b JAPIMIL 160
220 Ohm 100VHz
Pg N 226 @ c225 c51 — — = gAPO1  17hg
— 2 APIM 2 18440
4.7UF 1UF 100NF
DD _3V3 gAPO2 194y,
aG\D
D 2004415
N ¢ R44 NC
o - GND G\D e 2loms
ETI SETI —l 1K 22
— — e 2o
SETI 0 890K ETI_LOC_O o o bor—23cH15
RIL 39 ok = N 35
SETI 1 I — SETI_LOC,1 Fo
SETI 2 — 39.0K - SETI_LOC,2 36a0
R13 37
277 278 279
- - 38
100NF | 100NF | 100NF RN 8 B 5 8 § B
GN\D GN\D G\D ~ o <] ™ « < © <] -«
[32] o [32] ™ o™
ANT_PI M
— — — Ao a\o
ANT pi M o RE85 39.0K APIMO .
ANT PI M 1 R166 39. 0K APLM 1 — — oo
ANT_PI M 2 RI67 39.0K API M 2 : A
B Address is Ox74
R174 RL75 RL76 — 2 MV
C332 | 333 | (334 C329 | €330 | €331 o3 c157 Cc165
R I R S K| K| K|
100NF|  100NF|  100NF | 100NF|  100NF|  10ONF "1 100NF "1 100NF "1 100NF
) 3V3
GND @D @D GND G\D @D
a\D G\D G\D DD_3V3
— — — — — — - - - uL9 e
— — — g o
ANT_POW OUT 4 3
_POW e » SDA 3pa N NC
ANT_POW OUT 0 R168 6. 8K APOO . scL 1 105 C106
] SCL
ANT_POW OUT 1 EL; 6. 8K APO 1. 24AA02U1 DT - -
RI70-5-8K 10UF
ANT_POW OUT 2 ' ARPO 2 9 ,100NF
A R171 R172 R173 =
326 327 228 180 c186 c276
1K | | 1K 1K ] DESI GN
R — 100l T 1000 —.Address i s 0%%0 oD | 2C LEVEL CONVERTER and CONTROL S1/3
100NF | 100NF | 100NF —0x
. i S| ZE Fi | enane REV
o oo oo A3 CONTROL 5.1
G\D G\D G\D
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FFER _CTRL2
B

1 2 3 4 5 O
O DD 3V3 DD 3V3
3v3 VDD 33 ) 3V3 ADC_SDI Q0
ADC_SCLK
o ACSDIOL
DD 3V3 R131
- ) 3V3 R94 Cc112 cl11 ADC SDI O2 DD_3V3VDD_1V8_ADCS 1K 1K
7 [ e e
10K | | 100K - —
Fas 100NF 10UF ADC_CS0 = RO5 R132
1K N 2 2 ADC_CS1 C 20
w23 s
g W ADCCS2 o g SDA 23gp, g g NRESETS 59
SbA 23 s 3
e SDA 23
SDA NRESET] 55 G\D . scL 22¢y N T
m— SCL 225q NI NTEL 215 n 100NF
215, 100NF — D
BUFEER CTRLO ) TCA9539PVR & TCAG416APVR VDD, 1V8_ADCS
- B AL BUFFER_CTRL1 — DD _3V3
CRC net wor k1 CRC net wor k2 p— - ADC SDI 00 00 P1013 ADC_CS06—
B 7
\BUFFER A0 0 | |71 FI NL 4P00 p1013 FI NL Faur1| | BUFFER A0_1/ . ADC_SCLK 5p01 ppyld4 ADC CS1
NBUEFER AL 0 | eyt FI N2 5p01 p1114 FI N2 Fourz| | BUFFERAL 1/ o ADC SDIOL| 65, ppol5  ADC CS2 10K
N\BUFFER A2 0 | |royr3 FI N3 8po2 p1215 FI N3 Fours | BUFFER A2_1/ o ADC_PVIDNI 03 p1gl6  DTH CLK2 o118 o117
7
NBUFFER A3 0 | |-ty FI N4 P03 p1316 FI N4 Fouta | BUFFER A3 1/ o ADC SDIC2|  8pg, p14l7  DTH CLKL R200 -+ -
10UF
NBUEFER A4 0 | eyt FI NG 8po4 p14L7 FI NS Faurs| | BUFFER A4_1/ o ADC_PVDN2 | 95 p1518  DTH.CLKO 100NF 5
BUFFER A5_1
\BUFFER A5 0 | rqre FI N6 9p05 p1518 FI N6 FOUT6 Y o ADC_PWDNO | 10506 p1gl9  DTH SDA DTH_SDA
[ PYUR_ANT_0 19 PVR_ANT 2 [ | ¢
= P06 P16 = N 115, p1720  DTH EN .
PVR_ANT 1
. ANTL 91005 p1720 . . EN PVR ANA i
G\ 2 R222 6 B
& c283 2
6 (] .
— N & - Address is 0x20
- 10K 100NF N DD_1V8_ADCS
; - G\D
Addr | X1 2 —
ddress is Ox79 <02 W — < 0.2 W
@D ) 3vg O\D —
— — cl14 | c113
DD 3V3 100NF | 1OUF
2 2
10K
R96 .
) 3V3
3v3
_ C116 c115
DD _3V3 56 i
100NF 10UF
100NF 2
R54 5
. RIS
1K w24 N co6 G\D O
8 S - VDD _3V3
m— SDA 23gpp > NRESETR — E— -
m— SCL 225q NI NTE * *
21y,
‘ ) TCA9539PVR G17 | 318 |
A
CRC_net wor k3 AL CLC_NETVORKL -
100NF|  100NF  100NF
N\BUFFER A0 2 | |eqyrp FI NL P00 p1ot3 FI NL Four | BANDOO
NBUHFER AL 2 raur2 FI N2 Spo1 p1114 FI N2 Fourz | BANRDOL 2R GO @D (@D
N\ BUFFER A2 2 | |cqr3 FI NG 6po2 p12L5 FI NG Fouts | PANDO.2
RO7 ) — —
N\ BUFFER A3 2 | kg FI N4 -P03 p13L6 FI N4 Foura BANDLO ,
N BUFFER M4 2 | |cq 75 FI N5 8po4 p14L7 FIN5 Fours - oANDLL §2§ K'?§ 2 / "
JNBUFEER A5 2 rqre FI N6 9p05 p1518 FI N6 Foute | PAND L2 g 2 s by
EN PVR DI 10pp6 p16L9 |
11 20
P07 P70
i IK Re2T Fezs e % / \S I I zm
I N
10K o - DESI GN
Address is Qx76 | 2C LEVEL CONVERTER and CONTROL S 2/3
G\D A
< 0. 2 W Kl ZE,AS Fi | ename REV3 1
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) 3v3
) 3v3
10K
R240 O
VDD_3V3
O O DD _3V3 290 C304
DD_3V3 VDD 3V3 01 !
100NF 10UF
R241 R305 100N 2 2
- oK
1K 1K us3 o oad GN\D
g | DD _3V3
m SDA 23gpp > NRESET?® — -
S 2244 NI NTEL
215,
TCA9539PVR
2p1
CRC _net work5 CLRC_NETWORKL
w DABE NGO O [y FI NL 4P00 p1013 FI NL Faury| BAND.2.0
w PEENCOL o FI N2 Spo1 p1114 FI N2 Fourzl | B2 o o 62R
w DABEONCHL O s FI N3 6po2 p1215 FI N3 Faura BAND 2.2
R242 R243
L DABF ONCHL 1 | - P03 p13l6 . FouTa. | PCC -
w DABEONCR 0 g FI NG 8p04 p1417 FI NG Fours, | PCD - Tfts o N
w PEEOLCR2 L hire FI NG 9pos p1518 FI NG Foute | MR . J2 s
’710P06 P1619 B
’—11Po7 P17L‘ |
[a)
&
R308 R307 o
) DABF_ON_CH 2: 0] _[ 1: 0]
1K . Address is Qx77
< 0.2 W__—
D @D

O
VDD _3V3
> z
CVP_IN_[2: 0
D e— C\VP_| N_[SPIO]OUT_[ 2: 0]
gMLR | ho R @I O [2: 0]
e GC
P2 GD
» SDA SDA
s scL

SPI_OUT [ 2: 0]

GPl O] 2: 0]

M CROCONTRCLLER1

3/

3

ASTRON

DESI GN

| 2C LEVEL CONVERTER and CONTROL S 3/3

S| ZE Fi | ename

A3

CONTROL

3.1
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VS+

S+
co pp R4_DO
- 4.99R
100NF,
G\D

Bal un and Bandpass filter with Fc at 102 MHz

C10 D0 | Cl4 DO | C15_DO L 400 JS_DO

Cll1 D0 | Cl2 D0 | C13_ D0

l N = l _
> INF 1UF 10UF - - INF INF | 100NF
s - 5 -
G\D G\D G\D 3 ,{w & ,{w G\D GND G\D
- ) - )
R R R \/ \/ R R R
L3_D0
> YY)
oo o XN ( 0 0 0 ) 0603 8 & 0603
SDN -0 OR . 39NH L2_D0 8I ® L1_DO Cl6._ Do
s - saL Lep—— N | | RF_QUT
R3_D0 OR I
SDA ° SDA NRQ NG C5_DO 8 IQ.IE 4. 7PF
a) - 3 ©
6. D0 | C7.D0 | C8_DO 120PF } } <<
1 1 % < 330PF
T 100PF | 100PF | 100PF G\D | )
S1 4012 . 0 =
— - W, D
GND GND G\D - B
G\D
- - The (shared) SDA resistor is placed at th control -schematic sheet 2 R
a
&
A
G\D
ASTRON Boc R
POSTBUS 2 Title )
DW NGELCO Dther RCU2.0 LOFAR 2.0
Si ze Fi | enane Proj ect REV
Dr awn S. Danstra A Di ther _HB RCU2_0_LOFAR2_0O LG:AR 2 0 1.0
19 Chk. G W Schoonder beek / P. Kruger Dat e 08/ 04/ 2022: 13: 17 Sheet of 76




VS+

. Bal un and Bandpass filter with Fc at 102 MHz
co DL -
- 4. 99R
100NF
G\D
B lcmoicmoimsm L4 DL _— lcnoicnm C13 DL
= = 1
> INF 1UF 10UF : (i{ : (i{ INF INF T 100NF
G\D G\D G\D g % R % G\D G\D G\D
= =
R R R \/‘ \/‘ R R R
L3_D1
S o
XA CY Y YL 0603 L4 0603
2_M . 39NH . I:2_E31 . g i L1 D1 . cl6. D1
RS—E%D’ s Lo N S ) ) S T | e
e R oA N R NC cs DL SI EE 390NH 4 7PF
o) _ 3 © RN
G Dl | C7DpL | 8Dl 120PF } } <<
— — % < 330PF
100PF 100PF | 100PF Sl 4012 oo 72 = ({\
S . ) D
GND GND G\D _ B
G\D S
- - - The (shared) SDA resistor is placed at th control -schematic sheet 2 R
a
&
A
G\D
ASTRON DG AR
PCSTBUS 2 Title )
DW NGELCO D ther RCU2.0 LOFAR 2.0
Si ze Fi | enane Proj ect
Dr awn: S. Danstra A Dither_HB_RCU2_0_LOFAR2_0 LG:AR 2 0
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VS+

RA_D2

4. 99R

Bal un and Bandpass filter with Fc at 102 MHz

C10 D2 | Cl4 D2 | C15_D2 L 42 JS_DQ

Cll D2 | Cl2 D2 | C13 D2

l N = l _
> INF 1UF 10UF - - INF INF | 100NF
s - 5 -
G\D G\D G\D 3 ,{w & ,{w G\D GND G\D
- ) - )
R R R \/ \/ R R R
L3_D2
> YY)
o oo o XN ( 0 0 0 ) 0603 N & 0603
SDN -2 OR . 39NH L2_D2 8I ® L1_D2 162
s - saL Lep—— N | | RF_QUT
R3_DZ  OR I
SDA ° SDA NRQ NG C5_D2 8 IQ.IE 4. 7PF
a) - 3 ©
6 D2 | C7D2 | C8.D2 120PF } } <<
1 1 % < 330PF
T 100PF | 100PF | 100PF G\D | )
S1 4012 . 0 =
— - W, D
GND GND G\D - B
G\D —
- - The (shared) SDA resistor is placed at th control -schematic sheet 2 R
a
&
A
G\D
ASTRON Boc R
POSTBUS 2 Title )
DW NGELCO Dther RCU2.0 LOFAR 2.0
Si ze Fi | enane Proj ect REV
Dr awn S. Danstra A Di ther _HB RCU2_0_LOFAR2_0O LG:AR 2 0 1.0
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I N_SYSREF | N_SYSREF

IN_CLK

I N_CLK

P9
I MPACT
A2
Al Al_G\D g2
| N_SYSREF_P Blg, C2_GND:2
I N _SYSREF N Cly opP2
2L D1_GND ek
IN GLK P Elgy F2_aD 2
IN CLK N Flr,
G\D
o G\D
P9
I MPACT
2P8
AS A5_GND B0 JESD204B_SYNCL
Bogs CG_GNDSG JES
S pgP6  JESD204B DATA P1
DEDS_GND gsE6  JESD204B DATA NL
Bgs F6_GND:6
FS e
G\D
o G\D
P9
I MPACT
a10/AL0 I N_SDA
Ano_ap B1o B0 IN_SCLK
e B89 C10_GN\D c10
e g b10/PL0 NC,
®po_cd E10 EL0 NC|
e B9 F10_GN\D F10
Fro
G\D
o G\D

100NF

o]

VINLBA P \c
1

VIN HBA P

P14
P1
P2
P3
Val ue=?
P15

P1

P2

P3

Val ue=?

Dals2

JESD204B_SYNC| 2: 0]

mJESD204B_SYNCO /

mJESD204B_SYNCL /

JESD204B_SYNC2 Yy

ASTRON

M dpl ane connectors

LMP_CONNECT

3.1

P9
I MPACT
P
3
A3 _aND paB4 JESD204B SYNC2
B3gs a oo JESD204B,
G P4 JESD204B DATA P2 /
DB b gqE4  JESD204B DATA N2 /1
3 F.
= Fa_aol
:
Frs
o
GN\D
GN\D
P9
I MPACT
A8
ATA7 G\D g B8 JESD204B_SYNCD,
Blg7 s _an® JESD204B_
Cle; peP8  JESD204B DATA PO
D57 o ggE8  JESD204B_DATA NO
Elgs F8_GND_8
Flez
G\D
aN\D
VIN ANA p VINANAP
€90
oo 2.5V I/ 2 A
. LOCAL _GND RETURN
. vin D /PGP
o+ ANTENNA GND_RETURN
DESI GN
C92
Sl ZE Fi | ename
100NF
U e 48 V/ 1 A A3
- DRAWN BY
Sieds / Gjs
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Twava

3.3 V/ 0.3 A

261 < 1w

680UF

O

1.8v/ 0.3 A
0.3 W

DD 2V5_CLK

2.5V / 0.6 A
0.1 W

Di gital

Power Supplies

PONER

3.1

76

of

VCC_ANALOG | N COIlt r OI
F1 EFL2 e
VIN_ANA P S VCC_ANALOG | N
5 A Cs7 rgme e L T s
2.5V/ 2A 100nF | 10UF G\D
YO Y
P ( 0 0 0 ) ° ° ° ° VI N VOUT
LOCAL_GND_RETURN —
® 220 Ohm 100VHz
254 @ 23 | c34 R219 ENABLE
- PONER_GOOD
T4 7UF TT1uF 100NF 10K
G\D
<< q
- FL1 G\D G\D
VIN HBA P L1 L3 @ VI N_HBA - -
B A A
cr2 ngpse ~2 [ & 1 . cr8 — —
48 VI 1A 100N | 1UF 100NF
ANTENNA_GAD_RETURN _[ _[ a\D
a\D
— PGOOD \
323 324 325
100NE | 100NF | 100NF
L } L } L }
Digital Power Supplies « = =
) DIG I N
DD_1V8_ADCS
2 FL3
VINDGP B Al L@ ° VDD DIG IN ° VIN vouT
L2+ a
c87 PIEBG T Joe R220 ENABLE c259
5A R61 | R158 680UF
5V/ 1A TNONF 10UF oo | B2R 62R 0 10K POAER_GOCD
o LOCAL_GND_RETURN - BSS138
h 7 | G\D
1
NAVAN * B ® —
ZR 1
VIN vouT °
ENABLE ENABLE €260
680UF
POVER_GOOD
G\D
G\D
DESI GN
S| ZE Fi | enane
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10UF | 100NF [ 100NF  100NF 10UF
p [
G\D G\D
L
| N_SYSREF ULl
N JESD204B_SYSREF2
g 8
INSYSREF P 1\ p Q Pol® SYSREF_TP_P
IN SYSREE N 4 QN4 SYSREFTP.N JESD204B_SYSREF1
Q P12  JESD204B_SYSREF_P2
NB7L14 Q N1l JESD204B_SYSREF_N2
Q P10 JESD204B SYSREF P1 JESD204B_SYSREFO
QN9 JESD204B_SYSREF_NI
oz 27 Q pg?  JESD204B_SYSREF_PO
076 ) N 3VREFAC Q NgB  JESD204B_SYSREF_NO
R39 N. M m N
47R g g ¢ u_ SYSREF TP P, -
47R
w_ SYSREF TP N -
G\D G\D G\D
LVPECL Interface; Internal Termination resistors; VI= VCC 2V R64 R65
249R| | 249R
G\D  (G\D

ASTRON

= SYSREF Di stribution Buffer
A3 SYSREF DI ST 3.1
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g
; 25 % _R15
| _RP5_RPS_
10K| 10K| 10k
= 1NF
8 o
o 5 | |25 c216
N
i
} INF g
25_C214
12dB Attn. BP 110 190 Mz
8 2 § -
[gV}
18 ¥ x(931R) 5 3
Te) = et o g
N | o 0
4{ ° IN T } }
25 R123
82R
( 83.5R) ( 83.5R)
2 o
2 0 6dB Attn) BP_170 230 Mz . . 2
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