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2.0 FUNCTIONAL DESCRIPTION

The L.O. Receiver (L4) module is located in the B rack at the antenna.
It receives the one millisecond duration transmission from the control
room and provides sync control to the L8 module, data output to the data

set, and 5 MHz and 600 MHz phase error signals to the L5 module.






3.0 DETAILED CIRCUIT DESCRIPTION

Reference Block Diagram D13230B4
3.0.1 Module Assembly

The input signal to J] is in phase divided by DC4. FL1 selects
the 1800 MHz signal for amplification by AR2. FL2 selects the 1200 MHz for
amplification by ARl. The specified gain of ARl and AR2 is 24 4B with 1 4B
flatness. This allows a 23.5 dB minimum gain. Current delivered units have
been running 27.5 dB. With this as a possible spread, the -6 dB coupled
levels (DC3 and DC2) delivergd to mixer Z] are -2 to -6 dBm. The 600 MHz
output of Z) can be expressed as (P;, + PR - 11) dBm, Pr, PR < O dBm.

This gives a 600 MHz output level of -15 dBm to -23 dBm. Amplifier AR3
provides a minimum gain of 13 dB. Including the filter loss of FL3,
(.5 dB), the coupler DC3 (.5 dB), and the PAD ATl (6 dB), the output to
R port of Z2 is -8 dBm to -17 dBm. The 600 MHz reference input to Jj3
is +10 dBm to +7 dBm. With the pad AT2 the L port input to 2, is +7 dBm
to +4 dBm. The I port of Z; is terminated in the Buffer Amplifier A3 with
a series 51Q and .001 pf. This terminates the mixer sum term in Zg and
leaves the difference term open. Under these conditions, the phase error
voltage peak to peak (0-360°) value is about double the terminated value
and at -8 dBm to ~17 dBm will be 2200 mV to 70 mV peak to peak. The
1800 MHz carrier from DC] is envelope detected by CR] to provide the data
output signal. A 300 kHz data sideband level of -15 dB from a carrier
of +2.75 to -1.25 dBm provides a detected data signal level at the input
to A} of about 80 mV peak to peak. The 1200 MHz from DC2 is envelope
detected by CR; to provide the 5 MHz signal. A sideband level of -10 dBc
on the +2.75 to -1.25 dBm carrier provides a signal level of about 50 mV
peak to peak to the 51 ohm termination of input of Aj.

3.0.2 Receiver Data Amplifier

Reference Schematic B13230S3 .
The 300 kHz data input to J] is terminated in Ly to provide a
DC return for CR]l and a high impedance at the data clock frequency. The
diode resistance of about 100 ohms plus R} produces a gain of about 23
in the inverting op-amp Ul. The parallel trap L;,C¢Cy reduces the gain



to less than one at 5 MHz. A buffer amplifier Uz and Ry provide a 51Q
source to drive the data output lines at J3. A 10:1 divider provides
monitoring at J3. R5, C12, CR2, and Rg provide detection and monitor
output of the data string with a 1 second time constant.
3.0.3 5 MHz @ Detector
Reference Schematic C13230s4

The 5 MHz 50 mV input is terminated at Jj in 51Q2. Cg and Ry
provide a 2.2 ys time constant for transmission of the "R.F. On" state.
Uy provides broad band gain, adjustable by Ry, of «from 5 to 25 to emitter
followers Q) and Q2. The inverted output, Qj, drives the sync J2 and
sync monitor Js. The nominal 5 MHz sync burst should be 0.8V +1.0V
peak to peak. A one second time constant detector CR;, R24, and Cjg
holds the sync burst level for monitoring by the data set. The non
inverted burst emitter follower, Q. drives the signal input of a
balanced phase detector U3z. The signal level is approximately O to -3 dBm.
The reference level from J3 is +7 to +4 dBm.

The error output is 300 to 500 mV peak to peak for 0 to 360°
phase difference. An output amplifier U; provides gain to produce
+10V error swing at J4. R]7 provides offset correction to balance the

output swing and zero point.

3.0.4 Buffer Amplifier

Reference Schematic B13230S8
The Buffer Amplifier terminates the phase comp difference term
in 50 ohms (see 3.0.1). Operational Amplifier V1 is gain set and offset
adjusted by Rg and Rg to provide a standard 20V p-p output for 0-360°
phase change. A



4.0 ADJUSTMENTS
4.0.1 Receiver Data Amplifier

1. Apply 50 mV 5 MHz signal to Jj.
2. Tune C; to produce minimum 5 MHz at J3 (should be
<50 mV p-p).
4.0.2 5 MHz Phase Detector

1. Apply 50 mV p-p at 5 MHz + approximately 50 Hz to J;.
2. Set Ry to provide 1V p-p at emitter of Q;.
3. Apply a +7 to +4 dBm 5 MHz reference signal at Jj.
4. Set Rle and Rj7 fro 20V p-p and zero offset of
~ 50 Hz phase difference.
4.0.3 Buffer Amplifier

The buffer amplifier gain (Rg) and offset Rg) pots are
set at the system level with nominél 1.2 and 1.8 GHz signals and
reference 600 MHz applied. With the VCXO unlocked and offset the
standard 20V p-p can be monitored at J; or Module J3 on the front

panel.






5.0 SCHEMATIC AND BLOCK DIAGRAMS INCLUDED

5.0.1
5.0.2
5.0.3

5.0.4.

L4 10 Receiver Block Diagram - D13230B4
5 MHz Phase Detector - C13230S4
Receiver Data Amplifier - B13230S3
Buffer Amplifier - B13230S8






8 | 7 | 5 4 3 2 | 1
REV DATE DRAWN BY APPRY'D BY DESCRIPTION
Vs S %
P05,
_ PI-22
RICH T4 L o018 ,800 Mz MON
AMALIFIE P oo B
o 1A e ) e RECENER LATA ei-5
?X—“ﬂ- [ AMPLIFIER ————<o/6,7.._ SATA OUTPUT
oo [ FHC FP) . I T— ¥*
“OATA Al B3]
J20
JI t 2 6dB
FILTER
L.0. INPUT , A
e MIXER T o0 MH[f_ AMPLIFIE - ,_\\'{ =
2] a3 8 M - 3
z R [38] ]
pe3 47
NEG S 5df( »
B~ !
FILTER ! $~7m MXER =4
1200MHz X . N SO0MHE
AMIPLIFIE, i« 22 I [7d arz_ | REF INPUT
Fez (20 V ez fie] i
ccz 7 ) .
GO0 MH=Z
(©3M FP)
JI9
P21 [0 — o BNC fR
1200 MHZ MON T . (BuCJf,. P}zl BUFFER Loz g Jé3
= EpHz =<7 AMPLIFI
¢€eeg/;e7 PHASE e BNC £ 50 Y22 *14 .
ERROR - DETECTOR s¢ A3 (79
32
2138 |
Syanc
oUTPUT
12
5 MWz PEF y
INPUT Ft-6
60DMMHZ  PHASE DETECTOR 2.TPUT
NOTES:
(. J(,JI0 ¢JII ARE ON REAR PANEL
2. Pl — 42 PIN CONNECTOR
3. ¥ = A55Y DWG B/3250P28, BOM AI32308& (& , SCHEMATIC DRAWING B8/323053
¥k = ASSY DWG B13230P23 BOM AI32302Z/(8 , SCHEMATIC DRAWING CI323054
A¥ ¥ = ASSY DWG BiB230P24, BOM AI3ZI0R24 | SCHEMATIC DRAWING BI373058
4 J19 OSM ON FRONT FPANEL
J20-423 BNC ON FRONT PRANEL
5 —e=ARROW /NDICATES SIGNAL FLOW
a
FL2 20
Y rem numBERS REF BOM A3z3O0=4 URLESS OTRERWISE SPECIFIED[\/T £ & NATIONAL RADIO
REF DESIG PER IEEE NO. 35 ENRAO SPEC DIMENSIONS ARE ININCHES ) K0 - eV £ ASTRONOMY
CeUACE Ob LS KRR+ c OBSERVATORY
SPLACE DECIMALS XX X ittt HARLOTTESVILLE, V.
3 SPLACE DICMAY K = ) W:a; ‘a e An::mez
i MATERIAL [ BLOCK LIRAGRANM Aad 5y
l': 13 D;ﬁ("[ﬁﬂv DATE
¢ [RFeROvED gv. su'
FINISH 5 o/’
NEXT ASSY USED ON Tme s DI323084 ] Clsr
8 7 5 4 3 1

5-2






| 3 | 2 | 1

€-S

BRUNING 40-22 24984

=< =‘I wev. § oate | onameay APPRY'D BY OEIOMPTION
: | 5 e MoruTor A AL e WM
(5¢€ poTe 3) [ ¥ _i o
PZZE +5 l__""— 2
== RZ7 .
l l_b'MHgPer R16 oo 3 D
R25 VE) : wok o8|
5; 120 L_T_ | i
y2 ! 46—
Ng%.,ﬁg o
L1 = p—
R
82k
{
2
—t
cs
10 c
+H5 —
[en e ]
a |71
(] =
L2 [ “© KOTES:
M [co 1 L UNLESS OTHERWISE SPECIFIED: |
V801 e ppa A. ALL RESISTOR VALUES
T T Bt Y ARE IN OMMS , I/ W
T eec B.ALL CRPACITOR “VALUES
| = ceve . ARE IN MICROERRADS
CcrR/ - 2. BRACKETED COMPONENTS ARE
HP2800 LOCATED OM B/3230P,P23
8. PRESET P22 TO ILIK
B
AR
AC » SYNC '
ls | [mowree|
® ANOT USED
ON "L9"
- LX916 LISED
R ey UNLESS OTHERWISE SPECIFIEDI\/ |t
LK t4 , L9 NATIONAL RADIO
29 (A3 DIMENSIONS ARE IN INCHES Lk H
: i 1 .O. RECE ASTRONOMY
oo 1] | CELVER OBSERVATORY | A
2 PLACE DECINALS {.XK) T = - CHARLOTTESVILLE, VA 22001
1 PLACE DECIMALS (.X): & {, F'W et
MATERIAL: I 5 MHZ @ DETECTOR |fgecalilall Livus 78
| [ SCHEMATIC S Wenmed |s/eaid
FINTSH: by i
[ NEXTASSY | USED ON

3 1 2 1






-G

E’ ] REV. DATE DRAWN BY APPRV'D BY DESCRIPTION

A AR \,.,“A/ CZ VALUE WAS 7B of

5 MHE TP

— MNOTES:
I, UNLESS OTHERWISE SPECIFIED :
A. AL RESISTOR VALUES ARE -
IN OHMS, /4 W ¢
B. ALL CAPACITOR VALUES ARE 00! 1

IN MICROFARADS L
B| 2 BRRCKETED CoMPONENTS ARE T eoprz
LOCATED ON B13230P28 , , _ | -
3. JUMPER AND OFEN_ARD POSITION 1 I_ T _j 19-P1-22

FOR FUTURE COMPUNENTS (F NEEDED.

UNLESS OTHERWISE SPECIFIED

— T DESIg USED
. % C/E g L% DIMENSIONS ARE N INCHES X §2g CL. E%Tf;é;CLEILVgE NAJéOESthew
i LU el3le Nepopminfty a RECEIVER OBSERVATORY
3 2 PLACE DECIMALS (.XX):: = T e em—— CHARLOTTESVILLE, VA, nm
sl L ; 1 PLACE DECALS (X): 1] P[CE/VE? DATA
A SR SR MATERIAL: AMALIFIER
| IR TR SCHEMATIC ,
s B ' FINISH: __
iL NEXT ASSY USED ON , [asen Ereiy . TE 23053  Joev Bfscnce

4 3 2 | 1






g-g

LAST COMPONENT DESIG,USED
cly
12jH1].

COMR DESIG.NOT USED

SEE NOTE 2

tq!p‘\'U‘lr .,‘

J//)‘ 4 o

NOTES:

I. UNLESS OTHERWISE SPECIFIED

A ALL RESISTOR VALUES ARE IN
OHMS |, Yy WaTT

B.ALL CAPN:ITOR YALUES ARE
IN MICROFARADS

2. BROCRETED COMPONENTS LOCATED
oN BLlResOP2Y

e e e mmmmmem OBSERVATORY

DESCRIPTION
NATIONAL RADIO
ASTRONOMY

¢ cnmm e V/&M/Jﬁ a:

B 1323058 pev  focur —







6.0 BILLS OF MATERIALS INCLUDED

L.0. Receiver Al323024, pp. 2,3
Data Amplifier Al3230216 p.2
Data Amplifier Al13230Z17

5 MHz Phase Detector Al3230Z18 p.2
5 MHz Phase Detector 213230219
Buffer Amplifier Al13230224 p.1
Buffer Amplifier Al13230225






BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY

[X] eecrrIcas [] Mecuanzcar BoM # A1323024  Rev __ 8 - Dpate _ 3/3/15 PAGE _ 2 OF
ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
4 DESIG . QUA

| 16 cee AERTECH DoIOZ® Crystal Diode Detector, NNE & {

17 PC/, Z Omni Spectra 20063-6 Coaxial Directional Coupler 2

18 |ARIl,Z | Aventek ASD 8199M 3 Stage Amplifier 2

v |(CRI RAERTECH poliozZBR CRYSTAL DIODE DETECTOR,POS| |

20 FlL2 K & L Microwave 4B120 1200/120-0 Band Pass Filter (with clips) |

21 Zl Omni-Spectra 20493 Isolated Power Divider 1

22 |J/0s/l | Omni-Spectra oMQ 3043-75 Jack Semi-Rigid Cable 3

- 23 P/ AMP 204186-5 Bin/Module Power Connector 1

S 24 H AMP 202394-2 Power Connector Metal Guard 1

25 A3 | wmao A13230224 Buffer Amplifier (B/3230FP24) 1

26 z 3 Wakins Johnson WJ M1A | Mixer 1

27 AR3 | Aventek UTA 8TIZ Amplifier 1

28 FL3 K & L Microwave 4B120 600-100~0 Band Pass Filter (with clips) 1

29 FL | K & L Microwave 4B120 1800-120-0 Baﬁd Pass Filter (with clips) 1

30 AT / Narda OR (E QuIv) 4772-6 Attenuator Pad 1

RECEIVER DATA AMPLIFIER
31 Al NRAO A1323021§ ﬂSbY;BlBZ 30P28) 1
2 |AC NRAO A13230218 5 MHz Phase Detector ASSY(BI3230FZ3) 1




BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY

[X7] erecTRICAL ] vecranzCcAL BOM & aj12i074 Rev __ 8 DATE _ 3/3/75  PAGE ___ 3 OF __ 4 _
ITEM | REF MANUPACTURER MFG PART # DESCRIPTION TOTAL
¥ DESIG QUA
33 P Omni-Spectra _OSM 511-3 Plyg/Flex Cable 3
34 P Omni-Spectra OSM_531-3 Right Angle Plug/Flex Cable 5
35 P Omni-Spectra OSM 201-1A Plug/.141" cable i8
36 w Uniform Tubes UT-141 Semi-Ripid Cable .141 dia. 4 ft
37 P Omni-Spectra 0SM~218 Male-Male Connector 4
38 22 Watkins-Johnson WJ-MLJ Mixer _1
39 AT 2 Narda (OE- EQUIV) 4772~3 Attenuator Pad 1
o __40 s Omni-Spectra 0SM_201-1 Plug/.141" cable 9
9 41 — -
42 P AMP 201143-5 Coax Pin 4
43 f AMP 204188-1 Crimp Pin 5
44 P AMP 2039646 Socket, Guide 2
45 P AMP 200833-4 Pin, Guide 1
46 P AP 202514-1 Pin, Guide 1
41 | DC 3' ANZAC DcG-10-4 COUPLER, DIRECTIONAL (0dB |
8 |psH | NRAO DI323084 - |B8LOCK DIAGRAM REF
49 |




BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY
[X] eLECTRICAL [ mecnanzcar BoM § _a13230716 Rev _ 4 DATE _11.7-74 PAGE ___ » OF _ 3

ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
L DESIG QuUA

16 NRAO A13230217 _P.C. Board Assv (B13230P29)

17 J1, J243% Omni-Spectra OSM 211 SMA Connector
18 c7 Spectrum Control FB3IBIO2W .00IMF Feed thru Cap

19 E1 NRAO BI3230M98 Turret Terminal .

20 NRAO B1323083 Schematic ref

o 0 =

s

21

22

23

¥-9

24

25

26

27

28

29

30

31

32
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BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY

g Ebmz.nécj ) rmcatcas, e Bou + 43230217 xev _A | égg'cie:/aye. E‘I,ip G or= (4
MODULE # NAME (ENTRAL LO RECE/VERDWG % SuB ASMB __ BOARL ASSY owG # BI2230PEF
scHEMATIC DWG # £/323093 vrocaTION QUA/SYSTEM PREPARED BY &Mé M APPROVED (JLM‘I’ |

ITEM REF MANOFACTURER MFG PART # DESCRIPTION TOTAL

# DESIG QUA

/ ANRAO AI3230217 = sS P, -

2 NRAO C1323pM52 | R B oracrean | |

3 | RI RCR07T-33/- 53 |RESISTOR _I/aW 330 OHMS| |

4 | re RCROT7-103-55 | S /

5 | R3 RCRO7-391-55 390 OHMS | 1

cC |R4 RCRO7-201-55 200 OHMS | [

7 | R5 CRO7-102-55 | K /

8 |RrG RCRO7-105-55 IMEG | ¢

97 R7 |RCROT-510-55 51 OHMS |

o | RS RCROT-511-5S [ # 5/0 OHMS | |

n | e9 |eceo7-560-55\@ESISTOR 1/4W 50 OHMS| |

2 |Cr JFD DVJ 305D |CAPACITOR VR 4.50F-50pF | |

3 |Cz | Arco ICM04EDE20J03 ICAPACITOR 5% MICA 82pF | |
1¢ |Cc3 | FRIE 18121-050-650-¢BMCAPACITOR 50V o04Tuf | |

15 |C4 ARCO ICMO4CDO8ODO3|CAPACITOR 57 MICA 8pf | |




BILL OF MATERIAL

NATIONAL RADIO ASTRONOMY ODSERVATORY

P< enccrrican (] MEciANICAL oM § 4/323028/7 rev _A onte 3/2S PAGE _ & ofF _2

ITEN REF MANUPAC’PU!HQER MFG PART DESCRIPTION 1CTAL

," DESIC QUA

6 |C5,7 | ERIE 8121-050-650-I08MCAPACITOR 50V ol f 2

!17 |ce | ARCO CMO4CD050D03 |CAPACITOR 5% MICA 5pf | |

8 [C9,/0,12| ERIE B131-050-G50-105M| CAPACITOR 50V [Quf | 3

9 |ci3 | emiE 8121-050-650-41UM CAPACITOR 50V  47uf | i

2o | ui NATIONAL LHOO32CcG | I C (|

2l | uz NATIONAL LHOO33CG | T C {
o 22 | LI | MILLER | 9230-44__ | CHOKE _ (Quh A
> 23 | Lz MILLER 9230 -84 CHOKE 4704h R
_24 |CRI | AERTECH AZ5800 DioDE T

25 ROBINSON INUGENT |MP-12100 |IC SOCKET 2 PIN | 2 |

26 ANRAO B1323053 | SCHEMATIC REF

27 N EAO BI3Z230AB7 | ARTWOLK EEF

z8 BELDEN L0020 Bus BAR wire 2o Awsg| |”

29

30

3/ B

JZ




BILL OF MATERIAL _
NATIONAL RADIO ASTRONOMY OBSERVATORY

[ eLecTRICAL [ mecuanzcar BOM # A13230Z18 REv __ A pate _3/3/75 PAGE __2 oF _2

ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
L] DESIG QUA

C9,C10
__16 c11 Spectrum Control F3RIOZW | .0014F Feed Through Cap

17 El NRAO BI3230MP8 | turret Terminal

01,32,33,

18 ©| OMNI-SPECTRA osM 211 SMA Coninector

33

19 NRAO A13230Z19 Board Assy.

20

21 . NRAO C1323054 Schematic ) Ref

22

23

L-9

24

25

26

27

28

29

30

i

32







BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY

ELECTRICAL MECHANICAL som # A/32302/19 rev _A DATE 75 PacE 1 ofr _Z
= (4 g L O RECEIVER 5 MHz PHASE DETECTOR |
MODULE # (S  NAMEL9 CENTRAL LO RECEIVER DWG # SUB ASMB __ BOARD ASSY owe ¢ B13230FP3/

scueMaric WG # £/323054 vocaTION QUA/SYSTEM _____ PREPARED BY Nall {)z.fl. neprROVED ‘7 tm&
. ITEM REF MANUFAdTURER MFG PART # DESCRIPTION - TOTAL
# DESIG . QUA
I NRAO A13230219 | oiiel mesw /o152 30p3) | —
2 | NRAO C13230MS55 | 5 ME= FPHASE e | !
3 [y d RCROT-102-55 |RESISTOR 1/awW (K A
4 |R256 ECR0T-472-55 ! | 4.7k | 4
5 |e8,29 RCRO7-511-55 510 oHMs| Z
o 6 |R9 RCRO7-241-55 240 OHMS |
® 7 |Rn,23 RCRO7-510-55 51 OHMS| 2
8 |pm4,zi RCROT-303-55 [ i 30 K 2
9 |ri5,19 RCRO7-101-55 |RESISTOR (/aw (00 OHMS| 2
10 |RIG BOURNS 3339P-)-104 |POTENTIOMETER (00K |
11 |R17 | BOURNS 3339p-/-102 |POTENTIOMETER | K [
12 |RI8,26| \RcroT-470-55 |RESISTOR 1AW 4T7OHMS | 2
13 k22 | BOURNS 3339P-/-202 |POTENTIOMETER 2 K /
14 |RZ24 | RCROT-I05-55 |RESISTOR I/4W | MEG | |
15 |R25 RCRO7-12(-55 |RESISTOR 1/aW 120 OHMS| |/




ELECTRICAL

(] MechANICAL

BILL OF MATERIAL

NATIONAL RADIO ASTRONOMY OBSLERVATORY

soM # (3Z230Z(9 rev A oate SSEPT 75 pace _ 2  OF

2

I'TEM
i

REF
DESIG

MANUFACTURER

MFG PART #

DESCRIPTION

TOTAL
QUA

6-9

6 | k28 RCRO7-560-55 |RESISTOR I/4W 56 OHMS | |

7 |92 emie l8131-050-€51-105MCAPACITOR 50V [.O0wt | 5

18 |cz | ERIE l8121-050-¢51-03McamaciTor S0V Oluf | |
19_lc3,7 | £mE 8121-050-05HOMMCAPACITOR 50V +lucf | 2 | |
20 |c8 | ermie B121-050-651-222MCAPACITOR 50V 2200pF | |

21 _|ci12,i3 | ERIE eizi-050-¢51-4mM|carACITOR Bov 4Tt | 2

2 |CRI HE_E__TECH ( #P Q%ao) A28 800 DIoDE o { L
23 | Ul | SIGNETICS ADT74IKN | I C /

24 |uz |FrRemn (NE733) |WLAT33cN | IC )

25 | U3 | MctL seAa-/ MIXER /o
26 |Ql,2 | MOTOROLA ZN3 704 TRANSISTOR 2

27 | L/ MILLER 9230-80 CHOKE 330 h {

28 ROBINSON MUGENT |ICN-143-53 |IC SOCKET 14 FIN /|

29 ROBINSON NUGENT |ICN-083-53 |IC SOCKET 8 FPIN l

30 CINCH 3-LP5-58 TRANSISTOR SOCKET 2

31 NRCAO Cl1323054 SCHEMATIC KREF

74 N ERAO BI3230A8B4 | ARTWORK KEF




BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY

[X] EvecrrIcAL (] mecuanzCAL BOM # 519230724  REV DATE a/3/75 PAGE ___1 OF 5
MODULE # 14 _ NAME 10 Repeiver DWG # SUB ASMB puffer Amplifier DWG # R13230P24
SCHEMATIC DWG # _B1323088 LOCATION QUA/SYSTEM ______ PREPARED BY ALhQQ__/__ APPROVED { L "",
ITEM REF MANUFACTURER ‘ MFG PART # DESCRIPTION TOTAL
# DESIG . QuA
1 _NRAO A13230724 Assembly (B13230P24) -
2 NRAO A13230225 P, C, Board Assy, (B13230P35) 1
3 Jl, J2 OMNI SPECTRA OSM 211 SMA_Connector 2
4 c2, C3 Spectrum C.ontrol FA-5C . 001yF Feed Through 2
o 5 El Keystone 1587-1 Turret Terminal 1
=_6 NRAO | B1323058 Schematic Ref
7
8
9
10
11
12
13
14
15







BILL OF MATERIAL
NATIONAL RADIO ASTRONOMY OBSERVATORY

LL-9

[¥] erecTrrcaL [Jmecuanzcan  Bom & _A13230225 wev __A DATE _2/28/75 PAGE __1 _ OF _2
MODULE # __ L4  NAME _ LO Receiver DHG # DIRZR0OP4 Sus ASMB Buffer Amplifier DWG # B13230P35
SCHEMATIC DWG # B1323058 LOCATION QUA/SYSTEM PREPARED BY )MM APPROVED 3;'4'1 /-1— o5

ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL

# DESIG : QUA

1 NRAO A13230225 Assembly (B13230P35) -

2 R1, R10 [rero7 303-58 Resistor Il/awW R0 K 2

3 R2, RY RCRO7 101-55 Resistor AW 100 OHMS 2

K3, R7,

4 Mﬁ‘a _ca Resistor ’/4. w ’ K o

5 R8 RCRO7 470-5S Resistor llaw 47 OHMS 1

6 IR5 " Bourns 3339H-1-102 1 K ohm potentiometer 1

7 R6 Bourns 339H-1-104 100 K ohm potentiometer 1

8 cl Erie 831-050-651-105M 1.0 MF 50 v Ceramic Capacitor 1

9 Ul National Circuits LM3IS 1.C. 1

10 NRAO © |B13230M58 Board P.C. 1

11 Robinso.n Nugent DP5178 I.C. Socket 8 Pin 1

12 C4 Erie 8101-050-651-102M .001mF. Cap 50V ceramic 1

13 |R11 RCRO5 510-5S Resistor I/BW 5| OHMS 1

14 Keystone | 1589-2 Swage Type Threaded Standoff 2

15 NRAO B13230S8 Schematic Ref
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BILL OF MATERIAL

NATIONAL RADIO ASTRONOMY OBSERVATORY

BOM # A13230Z25 REV A DATE 2/28/15 PAGE

2

or

ITEM

DESIG

MANUFACTURER

MFG PART #

DESCRIPTION

TOTAL
QUA

16

NRAO

B13250AB6

JArtwork Master

17

18

19 -

cL-9

20

21

22

23

24

25

26

27

28

29

30

31

32




7.0 MANUFACTURERS' DATA SHEETS

7.0.1 Aertech DO102B
7.0.2 1LM733
7.0.3 Anzac DCG-10-4






TABLE B

ELECTRICAL SPECIFICATIONS

K (Min.) Flatness | TsS’

Frequency Cap. (Max.) | mV Typical Typ. VSWR | VSWR
(GH2) Type pF (Cv) mw M (Min.) | (dB) (dBm (Max.)| Typ. | Price
0.1-0.5 105D 500 1000 100 ;0.2 51 20 |15 | %130
0.5-1.0 510D 100 1000 100 0.2 -51 20 |15 125
» . |(1.020 1028 50 1000 100 0.2 -51 20 |15 125
S 2| 2040 2048 25 1000 100 +0.2 —51 2.0 15 125
§§ 4080 4088 15 700 70 w04 | -50 25 |17 | 140
" 8.0-12.0 8128 15 700 70 0.4 ~50 25 |17 140
8.0-16.0 8168 15 450 45 +0.6 -48 30 |22 150
12.0-18.0 208F* 7 400 40 0.5 48 25 | 20 150
18.0-26.0 806F**t 5 250 25 $1.5 -47 4.0 25 200
01-1.0 .| 110D 500 700 70 105 -50 30 |18 140
0.5-2.0 520D 100 800 80 0.5 -50 30 |18 135
0.7-1.4 714D 50 1000 100 0.3 -51 20 |15 130
- | 1040 1048 50 800 80 0.5 -50 30 |20 130
T 1.0-12.0 1128 25 500 50 $1.5 -50 4.0 25 160
8 | 2080 2088 25 600 60 10,7 -50 35 |20 150
% | 20120 2128 15 500 50 1.0 -50 40 | 30 155
& | 20180 2188* 15 400 40 1.0 —48 40 | 30 170
4.0-12.0 4128 15 600 60 0.7 -48 35 | 20 150
7.0-11.0 7118 15 700 70 +0.4 ~50 25 | 18 140
70120 | 7128 15 600 60 +0.5 -50 30 |20 145
3 8.2-12.4 W812B 15 700 70 $0.4 —-50 20 | 17 155
§ 8.59.6 W85968 15 1000 100 $0.2 —51 1.7 |14 165
? é 12.0-18.0 W208F 7 500 50 0.5 —-48 25 | 20 180
2 18.0-26.0 wsoeF ! 5 250 25 1.5 -47 a0 | 25 225

¢ Avsilable only in DM, DO, DMM, and DOM Series.

*¢ Available only in DMM, and DOM Series.
1t Not svailable in field replacesble mount.

TECHNICAL NOTES ON SPECIFICATIONS:

Detectors can be matched within £0.25 dB over octave band -
widths and £ 0.4 dB over wider band widths. Add 10% to price
per unit for matching in pairs, and add suffix letter “P” to the
model number.

1.

The 1 dB non-square-law point varies with the velue of the video
ioad. Typicsi values are —17 dBm for open circuit and —12 dBm
for a 100-chm video 10ad.

No biss is required to obtsin the performance specified. All
standard models have a built-in DC return. Detectors can be
supplied without DC returns on special request.

RF Power 1nput must be limited to 50 mW, CW or 3 ergs spike.
On models specified above 12 GHz, power ratings are 10 mW,
CW or 1 erg spike. The video input must be limited to 0.5 volt
forward voltage and 10 mA reverse current. Forward voltage is
defined as a negative voltage at the video connector for a forward
{-) output detector. Voltage and power tevels higher than those
specified may result in permanent damage 10 the detector.

. VSWR, K and flatness ratings are given for input powers from

tangentis! sensitivity 10 —23 dBm.

. Flatness is defined as the RF power variation required to main-

tasin a constant voitage output across the frequency range.

. BW =2 MHz, NF = 3 dB ® ambient temperature.

7-2
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Consumer Circuits

LM733/LM733C ditferential video amp

general description

The LM733/LM733C is a two-stage, differential
input, differential output, wide-band video ampli-
fier. The use of internal series-shunt feedback gives
wide bandwidth with low phase distortion and high
gain stability. Emitter-follower outputs provide a
high current drive, low impedance capability. It's
120 MHz bandwidth and selectable gains of 10,
100, and 400, without need tor frequency compen-
sation, make it a very useful circuit for memory
element. drivers, pulse amplifiers, and wide band
linear gain stages.

The LM733 is specified for operation over the
-55°C to +125°C military temperature range. The
LM733C is specified for operation over the 0°C
to +70°C temperature range.

features

8 120 MH/ bandwidth

8 250 kS input resistance

s Selectable gains of 10, 100. 400

% No frequency compensation

® High common mode tejection ratin at high
frequencies.

applications

» Magnetic tape systems

® Disk file memories

® Thin and thick film memories

® Woven and plated wire memories
® Wide band video amglitiers.

schematic and connection diagrams

Dusl-in-Line Package
s

ovtiut |

M
4

O
[ 1]

test circuits

Test Circult §

Baznbors o prrepihesst dhos BIP coumsctaes.

Teet Circuit 2

LI

7-3

- d 4 5 a4 T
4\1‘
'::- - -4 - 'J- /;
"“ " 1‘ o
=S LT T T

'Y}
suer
wema

Order Number LM7330 or LM?733CO
See Package 1

Order Number LM?733CN
See Package 22

Metat Can Package

¥
Note. Pon § tonarciod 10 thue.
L4221}

Order Number LM733H or LM733CH
See Package 14

Voltage Gain Adjust Circuit

{

Vi BV L, -BE
1P mbors sppty 1o TO $ pochogel




absolute maximum ratings

Difterential Input Voltage

Common Mode Input Voltage

Vee

Output Cutrent

Power Dissipation (Note 1)

Junction Tempersture

Storage Temperature Range

Operating Temperature Range LM733
LM733C

Lead Temperature (Soldering, 10 sec)

8V

18V

8V

10mA

500 mw

+160°C

-85°C to +150°C
~55°C to +126°C
0°Cto +70°C
300°C

electrical characteristics (T,= 25°C.uness otherwise specifiedses test circults, Vg = 6.0V)

TeST LM733 LM?IC
CHARACTERIST h { CONDITI o
fcs CiRcuIy ad e M b orve | max [ min | TYe | max uniTs

Difterential Vollage Gan

Gan 1 iNote 2 300 | 400 500 | 2%0 | 400 600

Gain 2 iNote 3) 1 RL=2k() Vour=3V,, { 90 100 10 0 100 120

Gain 3 (Note &) 90| w0 1" 80| 10 12
Bandwrdth

Gan Y L - 40 MH:

Gan 2 2 20 20 MHz

Gor. 3 120 120 MHz
Rise Time

Gan } Vour*1V,, 105 108 ”

Gan 2 2 48 10 LX) 12 n

Gan 3 28 25 m
Prooagation Delay Vour = 1 Ve

Gan 3 18 15 ns

Gain 2 2 60 10 80 10 n

Gan 3 3¢ s [
Input Resistance

Gan 1 40 4.0 ks2

Gan 2 x ] 10 k1 51

Gan3 220 2%0 [3¢]
tnput Capactiance Gan 2 28 20 oF
Input Oftset Cusrent 04 0 0.4 50 HA
input Bras Current 2.0 20 X uA
fnput Nowse Vollap BW N2 TOMH, 12 1?2 uVinn
*nput Voltage Range 1 10 1o v
Common Made Rejection Rauo .

Gain 2 t Vewm ® PV 1< 100 kM2 60 . 80 ] a8

Gon2 : Veu " 21V ¢ = 5 MMz [ ] i 80 [ ]
Supply Voltage Rejection Ratio .

Gain 2 1 AVy OS5V 1 se ” 50 70 98
Output Ottset Voltage

Gon 1 1 R co (1) 15 (1] 18 v

Gain2and 3 038 1.0 0.35 18 v
Output Common Mude Voltage o Ry =e= 24 29 3 24 29 34
Output Voltage Swing 1 Ry =2k 3.0 4.0 30 4.0
Output Sink Cureent 23] as 25 236 mA
'Output Resistence 20 2 2
Power Supply Current t Ry ~» 18 F) i ] k) mA

5-74
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typical performance characteristics (con’t)

Goin vs Freguency

Gain vs Frequency vs

Voltsge Gain vs Frequency Tamperature Supply Voltage
[} ] “
3 ] ' l Vg Y g Vg8V g ] :Alll:‘
" ’ Tae ¢ w b1l Ry et ki w 225 4
= % —{1leams e H SAIN2 3 A etKn
3 - i » (Y »
- sama i I\ g g
E » 1 S iEa - = »
2 [ ] § 1T--uc ;
s » GAIN 3 g » ! g ®
i i .
= - -4 - - XU ]
S ow s ™ T T 3
2 [ -+ g ] N | S S | ” 2 L ﬁ o}
i Tasizs e
" 1 10 [T -0
1 s " 0 10 500 1008 ' [ 3 52 158 t Al J ]
FREGUENCY @iz} FAEQUENCY (Mda) FREQUERCY (Mg}
Voltage Gain vs
Voitage Gain vs Rapy Voltage Gain vs Temperature Supply Voltage
1829 118 "
Vg6V [ Veu 8V - Ta-25e
H 4414 Tarne PRLALR S = A
b Iyt s s 3 A Y I "
3 N ST SAIN 3 R """"'Lj =
Zm \\ . % NN g o pa
- - I G
« ¥ e 2
: Mgt 2 N I TV
g 2 N[ sam2 g . A4
- 3 2 4
3 a8 CAN §
» L » .
1] 10 [} "™ 4 - n “ Mm » 3 L] [ ] [ ] 1 [ ]
L] VEMPERATURE (T} SUPPLY VOLTAGE (1V)
Supply Current, Output Voltage )
Output Voliage Swing vs and Cusvenl Swing vs Supply Ouiput Voliage Swing vs
Frequency Volitage Load Raesistance
1] ] v s 1] vy
Vgo 8V 22 fVsr W ] Vg = gV
T Tas2se s sl |t A e T T.s28°C
2z L] ) £ ] E] z
2 s |-+ H-1- 33 e S E s
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g N EE u |- 1 2=
s E3 »l]- (3 R 3 M
] D ! >
> s 2
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[
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au H : T awu »
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1 EIR 1 | 19 00 1000 I 4 88 8 N (1] " 10208 0 1k L RLY
FREQUENCY (M) SUPPLY VOLVAGE (V) LOAD RESISTANCE (:2)
Common Mode Rejection input None Voltage vs Supply Current snd input
Ratio vs Frequency Source Resistance Resi vs Tomp (]
a » . oy N [y »n
S & GAIN2 cAM 2 (AT
° Vgr 0¥ i " Vo=V 0 feam2 ™
2 8 Ta-BC s M TaeBC
2 S 2 o I 3 1w mame 14 " g
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clectrical characteristics

({The following specilications apply for -68°C < T < 128°C tor the LM733 and 0'C <

Ta< 70 Clonthe (MAERIC. V., 46 OV)

SUTPUT VOLTARE (V)

PHASE DUFT )

Va8t LM733 IMIAM
CHARACIERIZTICS 1 CImcwy TEET CONDITIONS i 1 vve | Max | o Tive T max uNITS

Differontial Votiage Gain

Gain 1 200 600 250 600

Gam 2 1 R 268, Vo 3V, 120 # 7.0

Gam 3 80 120 1y 1”0
Inguit Rewstance Gein 2 L] A (A}
Input Otfset Current 5 6 wA
input Bias Currem 40 40 uA
Input Voitage Range 1 21 u v
Common Mode Rejection fiatio

Gain 2 1 Vear = 1V, 1<, 100 kM2 50 50 e
Supply Voltage Rejection Retio

Gain 2 1 AVyg * 10.5V 50 17 o8
Output Otfset Voitage

Gain 1 [ R == 8 15 v

Gain 2ond 3 12 5 v
Output Voltage Swing ) A r2 28 28 Vir
Output Sink Current 22 2% mA
Pawer Supply Curremt t R oew 27 KZ mA
Note 1: The i j of the LM733 is 150°C, while that of the LM?33C is 100°C. For operation
at el d temp [ in the TO-100 package must be derated based on a therma! resistance of 150°C/W junction
t0 ambient or 45°C/W | to case. Th } resi of the duat-in-tine package is 100" C/W.

Note 2: Pins G1A and G18 connected together.
Note 3: Pint G2A and G2B connected togethes.
Note 4: Gain select pins opun.

typical performance characteristics

Pulse Response
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OUTPUY VBLTAGE (V)

OVERDRIVE RECOVERY TINE (b
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Pulse Reponse vs
Supply Voitage
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Low” tu .
_ MODEL DCG-10-4

Folombs o

10db BI-DIRECTIONAL

COUPLER
30 MiFz —

FEATURES

L
¢ Wit

[~ Wide Frequency Range — 30 MHz - 1 GHz

. Constant Coupling Within 0.5 db (Output to Output)
£. Small Size, Light Weight

{7 Standard Connectors: BNC, TNC, SMA or N

mrw,m‘rm el S e
Cbh 4 B [T

L 132

PR S O

Frequency Range:

VSWR:

Impedance:

Main Line Loss (above theo-

retical 0.46 db power-split):

Coupling {(Output to Outmrt):
Directivity:
input Power:

Operating Temperature Renge:

tt\'\‘[{"’ bl\ Ve E:

-
&

L How
N L T

30MHz- 1 GHz
1.35: 1 Max.
50 ohms

1.0 db Max.

10.0 £ 0.5 db Max.
20 db Min,

5 Watts Max.
-55°C 10 +85°C

TAL

This Device Has Been Designed to Meet the Following Environ-
mental and Physical Comditions of MIL-STD-202.

Thermal Shock:

Humidity:
Barometric Pressure:

Moisture Resistance:
Life Test:

Vibration:

High impact Shock:

Method 107, Test Condition A
-55°C 10 +85°C, 30 minutes at
temperature extremes, 5 cycles

Method 103, Test Condition B
{96 hours)

Method 105, Test Condition D
100,000 feet

Method 106

Method 108, Test Condition B
(250 hours)

Method 204, Test Condition B
10-2,000 Hz, 15 G peak

Method 207

TOTAL LSS 08}

OOV (09)

TYPICAL PERFORMANCE g

28 . 20 E
0 Pa 15 g
/ f

. i §
%

——-—‘/,

© o oo 20O 00 L ”’
PREGUENCY Wi
MAIN LINE LOSS
=
© //
L]
L] B0 L] W0 =g L] L]
TREMENCY Mg
COUPLING
0 ol \
3 \
©
© 0 o0 =2 L J 000 nac
PRERENEY
DIRECTIVITY

\ PORT A

PORT
i i —
PORT |C
100
-4 »n 0o we 900 K00 nos
PREQUENCY  MMa
VSWR
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FIGURE 1 L4 FRONT VIEW
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FIGURE 2 L4 RIGHT SIDE VIEW






FIGURE 3 L4 LEFT SIDE VIEW






DOUBLE WIDE MODULE
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-
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J7 J ®
g iz CONN FUNCTION ®
y JI_[r24]86MH nvrt | @O
J9 J3 92 @@
J3 @
Jio J4q 14
Ji O J7
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Jiz Pl )
w3 O [/ N0 |3 AR INPUT
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(REAR VIEW) Pl (REAR VIEW)
Pl
PIN FUNCTION WIRE COLOR |PIN FUNCTION WIRE COLOR
| 22 |/8 6 H&=_MON. —
2 23
3 24
4 | - 25
5 |D/6. ORTA OVT 26
6 _|600NH2 PIASE Dpr. 27
7 _|OMAR_PWSsE PET. 28 | —28vDC GREEN
8 29 | +28vDC GREY
9 30
10 | +5VDC ORANGE 31
i —5vDC BROWN 32
12 33
13 34 | PWR. GROUND BLACK
14 35
15 36
16 | +15vDC RED 37
17 | —15vDC YELLOW 38 |[Synxe OuT
I8 39
19 40
20 41
2| [/Z0DMng MOV. 42 | HIGH QUAL. GROUND
FIGURE 4 L.O. RECEIVER L 4







