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1.0 RELATED DOCUMENTS 
1.1 NRAO Drawing Lists 

1.1.1 Central LO Receiver L9 (2P) 
1.1.2 Central LO Filter L14 (2P) 

1.2 Books, 
1.2.1 Gardner, F., Phase Lock Techniques, John Wiley & Sons, 

1966. 
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C F M M L LO «=IlTf-R MACULE ( L 1 4 ) , PkCJECT N O . 1 3 2 3 0 02/2 7 / 7 6 

1.1.2 Central LO Filter Drawing List 

NEG. V G L T . REG • 
MCNITCR F ILTER 
PHASE LCCK ICCP PC <3CARC 
CEMTPAL LC F I L T E R 
1 2 0 G / 1 8 0 C PHASE ERRCQ INC 

A i 3 2 3 0 Z 2 8 
A 1 3 2 3 0 Z 3 1 
A 1 3 2 3 C Z 3 2 
A 1 3 2 3 0 Z 3 3 
A 1 3 2 3 C Z 3 * 

A 267 7b 3 
A 2 6 7 7 5 3 
- 1 5 3 7 5 3 
- C 5 9 7 5 4 
A 2 4 7 7 5 2 

PHASE LCCK ICCP PC »PD 
NEG VCLTACE REGULTS &SSY 
MCMTCR F ILTER ASSryPLY 
1 2 0 C / 1 8 C C FH*S£ ERR.IP IND 

C 13 23CP37 
B 1 3 2 3 C P 3 8 
C 1 3 2 3 C P 3 9 
E 1 3 2 3 0 P 4 6 

A 2 5 2 7 5 
- 1 5 1 7 5 
- 1 5 7 5 
A 2 4 6 7 5 

NEG VCLT/GE REG SCHEN 
MCKITOR F ILTER SCHEMATIC 
PHASE LCCK LCCP SCHEMATIC 
1 2 C C / 1 8 0 C C ERROk I N C I C 

B 1 3 2 3 0 S 1 0 
B 1 3 2 3 0 S 1 2 
fi13230S13 
B 1 3 2 3 0 S 1 8 

- 2 3 1 7 4 
- 1 5 75 
- 2 1 9 7 4 
- 1 7 i 7 5 

L £ £ I £ - £ 1 1 £ £ A £ S 

NCNE 

£ £ - £ £ A £ £ - A E I b £ £ i < 

NEGATIVE VCLTAGE PEG 
PHASE LCCK LCCP 
1 2 0 C / 1 8 0 C PHASE E»PGR IND 

£ £ - £ £ £ B £ . i I U S £ 8 £ £ S 

NCNF 

A 1 3 2 3 0 A B 0 5 
B 1 3 2 3 C A S 1 1 
A 1 3 2 3 0 A 6 1 5 

- 2 5 2 7 5 1 
- 2 4 7 7 5 2 
- 1 7 8 7 5 1 

££-£££&£.i:££t£fcICAl. 

BUFFFR Af» FL I c IER 
NEG VCLTAGE REGULATOR 
NEG VOLT/GE PEGULATCP 
PHASE LCCK LCCP CR C IAG 

B 1 3 2 3 C M 5 8 - L 1 4 
B 1 3 2 3 0 M 6 3 
B1322UM63 
C1323CM69 

AC2676 1 
A 2 5 1 7 5 1 
A 2 5 1 7 5 1 
- 1 5 0 7 5 1 
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QQU1I_ 

1 2 0 C / 1 8 0 C PHASE ERROR INO 6 1 3 2 3 C M 9 3 A 2 4 6 7 5 1 

BICCK DIAGRAM D 1 3 2 3 0 6 1 2 A 1 5 5 7 5 1 
PF INTCGfv BLK D IAG C 1 3 2 3 0 B 1 9 8 3 4 5 7 5 1 

b l f i P - L I S T S 

NONE 

G U I D E B 1 3 0 5 0 M Q 4 - L 1 4 0 8 7 7 5 
R IGHT £ LEFT S I D E PLATES B 1 3 0 5 0 M 1 8 - L 1 4 C 8 7 7 5 
CCVEF ,PERFORATED C 1 3 0 5 0 M 2 2 - 1 — L 1 4 C 5 1 7 5 
P A P , S U P . TCF 6 B f T T G i v 

B 1 3 0 5 G W 2 3 - L 1 4 C 4 3 7 5 
PANEL, REAP C 1 3 2 1 0 M 0 4 — L 1 4 0 4 2 7 5 
FAKEL , FRCNT B 1 3 2 3 0 M 3 5 £ 2 1 0 7 5 
B R K T , l*7G AkAY PfcF CVOR B 1 3 2 3 0 M 4 3 8 4 5 7 5 
P A R T I T I O N PLATE C 1 3 2 3 0 M 6 2 E 2 8 8 7 5 
V I X F P VCLNT B 1 3 2 3 0 M 6 5 - L 1 4 B 3 5 7 5 
NCNITCR F I L T E R BCX C 1 3 2 3 0 M 6 8 - 0 1 4 7 4 
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CENTRAL LO RECEIVER < L S ) , PRCJtCT MO. 1 3 2 3 C 

1.1.1 Central LO Receiver Drawing List 

fiJU.CE-MIffiJii.5 

CENTRAL LC RECEIVER A 1 3 2 3 C Z 0 7 

0 2 / 2 7 / 7 6 

- C 6 2 7 5 3 

5 MHZ PHASF CET ENCL 
RCVR OAT A M P L I F I E R ASSY 
DATA L I N E C«IVER A»P 

B 1 3 2 2 0 P 2 3 - L 9 
B 1 3 2 3 0 P 2 8 - L 9 
B 1 3 2 3 C P 2 9 - L 9 

A 3 3 6 7 4 1 
3 2 7 2 7 5 1 
A 2 4 6 7 5 i 

RCVR DATA AMP SCHEMATIC 
5MHZ OFT EC TCP SCHEMATIC 

B 1 3 2 3 0 S 0 3 - L 9 - 1 6 8 7 5 1 
C 1 3 2 2 0 S 0 4 - L 9 - 1 6 7 7 5 1 

L £ £ l £ . Q l £ G £ £ g S 

NCNE 

££.££d&£.££Ib£&& 

5 MHZ 0 CETFCTCR 
RECEIVER CATA A M P L I F I E R 

B 1 3 2 3 0 A 9 0 4 - L 9 - 1 8 3 7 5 2 
B13230ABCS - 2 4 7 7 5 2 

£ £ . £ £ 4 f i £ . i I U 2 £ £ £ E & 

MCN'E 

£ £ . f i £ A B C - £ f £ t m £ £ L 

5 MHZ PHASE CETECTCR 
P A R T I T I O N PLATE 

BL££I<-D Ji££AK5 
BLCCK 0 I AGPAM 
RF INTCCN eLK DIAG 

C 1 3 2 3 C M 5 5 - L 9 
C 1 3 2 3 0 M 6 1 

A 2 5 2 7 5 
0 2 1 1 7 5 

D 1 3 2 3 0 B 0 7 
C 1 3 2 3 0 B 1 7 

- 1 6 8 7 5 
8 3 4 5 7 5 
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NONE 

HELTZUKLL-H&HLLQL 

GUIDE B13C50M04—L9 D8775 1 
RIGHT £ L E F T S I D E P L A T E S B 1 3 0 5 0 M 1 8 - L 9 C 8 7 7 5 1 
C G V E P t P E R F O R A T E D C 1 3 G 5 0 M 2 2 - 1 - L 9 C 5 1 7 5 1 
B A R t S U P . TCP € 3CTTCM B 1 3 0 5 0 M 2 3 - L 9 C 4 3 7 5 1 
P A N E L , RE«P C 1 3 2 1 0 M 0 4 - L 9 D 4 2 7 5 1 
R E C E I V E R DATA A M P L I F I E R B 1 3 2 3 0 M 2 7 - L 9 B 4 9 7 5 1 
5MHZ DETECTCR END PANEL B 1 3 2 3 0 M 2 8 - L 9 C 1 8 3 7 5 1 
R E C E I V E R CATA A M P L I F I E R B 1 3 2 3 G M 2 9 - L 9 8 4 9 7 5 1 
R E C E I V E R CATA A M P L I F I E R B 1 3 2 3 0 M 3 0 - L 9 8 4 9 7 5 1 
P A N E L , FRCNT B1323CM33 D 3 1 7 7 5 1 
BAR SUP TOP G BTM L E F T B13230M36 C 4 3 7 5 1 
5MHZ PHASE CET END PANEL B13230M37—L9 C 1 8 3 7 5 1 
RECVR DATA AMP S I C E PANEL B 1 3 2 3 0 M 3 9 - L 9 C 1 8 6 7 5 1 
5MHZ PHASE C E T E C T C R B 1 3 2 3 0 M 5 4 - L 9 C 1 8 3 7 5 1 
RCVR DATA AMP END PANEL B 1 3 2 3 0 M 8 9 - L 9 - 1 8 6 7 5 1 
RCVR DATA AMP ENC PANEL B 1 3 2 3 0 M 9 0 - L 9 - 1 8 6 7 5 1 
T E R M I N A L , TURRET MGO B 1 3 2 3 0 M 9 8 - L 9 - 2 6 2 7 5 1 
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2.0 FUNCTIONAL DESCRIPTION 
2.0.1 L9 Central L.O. Receiver 

The L9 Module receives the 51.1 msec transmission of 1.2 and 
1.JB GHz from the T2 module. The two carriers are filtered and demodulated 
to produce the Digital Data output for the data set and a round trip 5 MHz 
phase error output. Separate 1.2 GHz and 1.8 GHz signals are provided 
for the L14 module. 

2.0.2 L14 Central L.O. Filter 
The L14 provides narrow band filtered 1.2 GHz and 1.8 GHz outputs 

for processing of the I.F. signals. The round trip 600 MHz phase error 
is also derived by multiplying the filtered 1.2 GHz and 1.8 GHz signals 
and phase comparing the difference 600 MHz with the reference 600 MHz. 
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3.0 DETAILED CIRCUIT DESCRIPTION 
3.0.1 L9 Central L.O. Receiver (Reference Block Diagram D13230B7) 

The L9 Module is identical in parts and operation to the 
pertinent parts of the L4 Module. In L9 the coupled outputs from DCi 
and DC2 are connected to J14 and J13 instead of being multiplied and 
phase compared as in L4. 

3.0.2 L14 Central L.O. Filter (Reference Block Diagram D13230B12) 
3-0.2.1 R.F. Signals 

The reference 1200 MHz input at J3 from the L9 Module 
connects directly to the L input of mixer Z^. The level will be between 
+1.5 and -5.5 dBm depending on the levels set at the input to L9-J1 and 
the gain of L9 amplifier ARi. 

The R input to Zi has a level between -13 and +6 dBm determined by 
the loss of DC2 (6 dB) , HYi (1.0 dB) , the value of pad ATI (nominal 6 dB) , 
and the output level of the VCO Yi. The 1800 MHz input at J2 is processed 
in an identical fashion by Z21 DC3, HY2, AD2 and Y2. The power levels of 
+13 to +6 dBm cover the variation between the two oscillators and if 
necessary can be adjusted to closer limits by changing the values of ATi 
and AT2« 

3.0.2.2 Phase Lock Loop (Reference Schematic B13230S13) 
The input to the phase lock board is terminated by R15. 

the phase error voltage is amplified by Ui to produce a standard +10V 
for 2ir radians phase change. 

A divider, R22 and R23 provides a monitor output, E3 of +5 volts. 
The loop open/close function is by U2. Remote operation of U2 is provided. 
A TTL "1" applied to E5 opens the loop. The loop error from U2 is terminated 
by R5 and applied to the loop integrator R4. With the loop in the closed 
condition and with the VCO set up correctly (see adjustment procedure 4.0.1). 
The voltage at the output of U3 will be near zero volts. Transistors Qi 
and Q2 along with diodes CRi and CR2 / R7 and the LED in the opto isolator 
MCT-6, serve to indicate departures of the integrator output voltage with 
a - +2V threshold. This is established by the forward bias drops of 
Ql or Q2, CRi or CR2, and the LED. The output voltage at U6 is provided 
as a monitor point E3. The network R27, R26 and R32# offsets the zero 
output voltage of U6 to -7.0V and restricts the maximum +15V swing to 
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-4.0 to -10.0 volts for operation of the VCXO. Proper set up of the 
VCO and of the loop is described in 4.0.1. 

3.0.2.3 Loop Operation 
The function of the phase lock loops at 1200 MHz and 

1800 MHz is to provide "clean" reference signals I.F. demodulators 
and the round trip 600 MHz signal for measurement of the round trip 
phase error. 

It was desirable to have both loops designed to use identical lock 
boards. To accomplish this, the VCO's are specified to have controlled 
AFC gain at the nominal operating point. The value is 0.4 to0.6 MHz/V 
@ -7.0V (see MFG spec. 7.0.1). The method of measurement of this value 
is described in 4.0.1 and the data is recorded for each unit on the 
module test data sheet. Since elimination of the 300 kHz data sideband 
on the 1.8 GHz signal is a more stringent requirement than eliminating 
the 5 MHz sidebands of the 1.2 GHz signal, the loop characteristics are 
designed around the 1.8 GHz unit. 

All oscillators are subject to being injection locked. In any loop 
when the VCO and reference are compared without offset, the possibility 
exists for direct injection of the reference into the VCO cavity. The 
lock range by injection decreases with injection level and approaches 
zero at the oscillator noise level. In the case of interest the injection 
locked phase of the oscillator could be in quadrature to the active lock 
phase since the ring modulators are quadrature devices. A satisfactory 
model is to consider the net phase to be vector sum of two signals from 
the oscillator. The active lock amplitude will be the amplitude of the 
free running VCO and the injection lock amplitude of the reference signal 
that is injected. When the two signals are in quadrature, the phase error 
of the resultant has a maximum value of arc tan V r e f/V o s c. For very 
small values of Vref, the maximum phase error is equal to the angle in 

-3 
radians. When the ratio is 60 dB, the error is 10 radians or -.017° 
and is a trivial amount. In the 1.8 GHz loop the reference signal has 
a maximum value of +1.5 dBm, the mixer provides -35 dB from L to R, the 
4-way divider = -6 dB, the isolator -20 dB and the pad -6 dB giving a 
reference level at the VCO output of -65.5 dB. With the output level 
of +22 minimum, the isolation is quite adequate. A qualitative observation 
of leakage and injection locking can be observed by noting the tendency 
of the loop to lock with a fixed -7 volts control voltaged applied. 
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2 3.0.2.4 Loop Time Constants (Reference Gardner) 

The standard gain set of Vi gives K^ = 10 sin 1° = .175V/1* 

From the VCO data KQ = .4 to .6 MHz/V 

Using a mean value of .5 MHz/V and including the gain 
of the offsetting network = 1/5, 

. 5 x 1 0 6 I 
K Q x 3 6 0 = 3 . 6 x 1 0 7 °/s/V 

\ = K 0 K D = . 1 7 5 x 3 . 6 x 1 0 7 = 6 . 3 0 x 1 0 6 

w - I M V 2 / 6.3 x 106 \ . l n 5 , W 58 I = I 1 = 2.63 x 10^ r a d n \Tl/ 19100 x 10 

f = W /2ir = 42 kHz n n 
W 

The damping factor C = ~ ™ 1 - 2 ® R 2 = 1 K' t o 5 , 9 8 

R2 = 5K. 

The one Hz lock range is Afp 

AWp = 2 W rK v rad/s 

for C 38 5.98, AWp = 6.3 x 106 rad/s 

Afp = 1 MHz @ R2 = 5K 

Afp = .45 MHz @ R2 = 1.0K 

The initial set-up requires the integrator offset to drift to the 
negative limit when the loop is open. The U^ amplifier offset is set 
to drift to the + limit when the loop is closed and the reference signal 
is removed. During the 1 msec period that the reference is off (MODEM 
is in Tx). The VCO should not drift more than Afp, to assure a one cycle 
lock transient. Bie max. VCO error at -10V control voltage would be 
about 2 MHz. The min. fp of .45 MHz wtould allow drift time to the 
2 MHz limits as short as 4.5 msec without exceeding the one cycle 

2 See Pert Documents 
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pulling range. In practice the damping resistor R2 is adjusted for 
lowest closed loop phase error noise and the offsets are adjusted for 
minimum pulling transient. 

3.0.2.5 Loop Tracking Error 
The VCO specification (7.0.1) allows a temperature co-

efficient of .001%/1°C change in frequency for the 1.8 GHz oscillator, 
this is 18 kHz/1°C. Assuming a stable operating temperature of 50° +1°C, 
the maximum warm up drift (from 20°C) would be =.54 MHz, and the operating 
drift +18 kHz. The cold error should still be within the lock range but 
with cycle slipping. The indicator light would also be on. The 
VCO control voltage would be off -7 volts by about IV and therefore the 
integrator would be off about 5 volts. The warm up can be either positive 
or negative since the oscillator is temperature compensated. The major 
source of loop static error will be the input offset drift of the LM318 
(Uj). The input R^ of - IK and the input error slope of about 2 mV/l° 
.200 yV/l°C total offset current and voltage drift and is well within 
the LM318 spec. 

3.0.2.6 Loop Frequency Response 
The loop bandwidth, normally 42 kHz, supplies a minimum 

attenuation of the 300 kHz data sidebands of 34 dB minimum. Ihis reduces 
the +300 kHz sidebands to -15 - 34 = -49 dBc. The 5 MHz sidebands on 
the 1.2 GHz carrier would be reduced to -10 - 83 = -93 dB. It is possible 
that somewhat wider loop bandwidths are possible. The limiting factors 
being the tolerance of the I.F. system to +300 kHz levels and practical 
circuit limits. In any case the 1.2 and 1.8 GHz loops should have similar 
dynamics to obtain minimum "noise" on the 600 MHz difference. 

3.0.2.7 600 MHz Phase Error Signal (Reference Block Diag. D13230B12) 
Output 1.2 GHz and 1.8 GHz from DC2 and DC3 are mixed in 

Z3 to produce the 600 MHz phase error signal. The power levels of +13 dBm 
max. to +6 dBm min. will produce a 600 MHz level from the mixer of +1 dBm 
to -4 dBm. The bandpass filter FL^ has a 100 MHz bandwidth and provides 
greater than 70 dB attenuation at 1.2 GHz and higher. Amplifier AR^ 
provides a compressed output of +11 dBm to +8 dBm . A 10 dB coupled out-
put is supplied to the front panel J19 at +1 dBm to -2 dBm. Mixer Z4 
provides the phase error between the direct signal at +10.5 dBm to +7.5 dBm 
and the reference 600 MHz from J7 at +11 dBm to +5.5 dBm. 
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The buffer amplifier A7 provides a standard 4\L0V phase error 
output to PI-7. 

Monitor detectors CRi and CR2 provide level indications to the 
data set thru PI—23 and PI—24 and the monitor filters A5 and Ag. 

3.0.2.8 Negative Voltage Regulator (Ref. B13230S10) 
A -20V negative voltage is required by the VCO's and 

is supplied by regulating down from the -28V source. Voltage adjustment 
is by R3. A separate pass transistor is heat sunk to the module chassis. 
Nominal load current is -270 mA for the two VCO's and the regulator 
current limits at -600 mA. 
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4.0.1 L14 TEST AND ADJUSTMENT 
COND. Ref. 1200 and 1800 Applied to J3 and J2 

Level 0 dBm nominal 

TEST #1 (AFC Gain) 
1. Remove OSM connector to AFC input of oscillator. 

Apply -7.0V DC from variable PS. 
2. Connect Tektronix 475 Scope Ch. 2 output to counter 

input. Set counter to frequency 0 - 1 0 MHz. 
3. Connect Scope Ch. 2 probe to input of cont. board. 

Gain at 20 mV/cm. 
4. Set Mech. Tuning to read near zero frequency at -7.0V DC 

cont. voltage. 
5. Read and record frequency at -6.5, -7.0, -7.5. Calculate 

tuning slope between -6.5 and -7.5V. Value should be .4 to 
.6 MHz/V. 

SET-UP PROCEDURE 
1. Set switch board to "0" (loop open) . 

Error voltage at input should be 400-600 mV p-rp. (AFC 
voltage - -7.0V). 

2. Set "A.G." (Rx) to give 10V p-p error at "E.V."(E3) 
frequency should be less than 10 kHz. 

3. Set "A.O"(R14) for output offset of -1.5 to -.40 volts at 
E.V. (e3) (read with DC voltmeter) . 
Set "1.0." pot so that the integrator output voltage runs 
to the minus limit. 

4. Set loop switch to C (loop closed). 
Set "I.O."(R3)(integrator offset ) to just allow the voltage 
at "I.O." (E10) t o 9° t o P l i m i t (-125V DC) . 
Set damping pot "IG"(r2) to max. resistance (CCW). 
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5. Remove fixed -7.0V from oscillator and connect loop out. 
Loop should now lock/unlock with operation of the switch. 

6. With loop locked, set "1G"(r2) (integrator damping pot) for 
minimum rms noise at "E.V."(e3). 

7. Check DC at AFC or on monitor, for -7.0V at AFC or 0V DC at 
monitor. Monitor limit should be +2.0V. 
Adjust Mech. frequency to reduce. 
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5.0 SCHEMATIC AND BLOCK DIAGRAMS INCLUDED 
5.0.1 L9 LO Receiver D13230B7 
5.0.2 L14 Central LO Filter D13230B12 
5.0.3 L4/L9 LO Receiver/Central LO Receiver B13230S3 
5.0.4 L4/L9 LO Receiver C13230S4 
5.0.5 L14 Central LO Transmitter B13230S10 
5.0.6 L14 - Phase Lock Loop B13230S13 
5.0.7 L14 1200/1800 0 Error Ind. B13230S18 
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"OATH" 
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V»*WM B» *PPWV [1 BY DESCRIPTION 

ft-n 

JF \ 
L.O. INPUT S 

X F _ Z7C/ 53 
—H-
cff/ M 

Receive* DATA 

AMPLIFIER 

* AT 
43 

PT-Z 2 
DOTA LEVEL 

Pt-5 
DIGITAL CX)-RTI OUTPUT 

A JI 
/800 MHT OUTPUT 

JI3 IZOOHIH* OUTPUT 
V 

I ^ g 

DC 2 i34 

PCS 

C/?Z S3 

"'-HO 

P/-7 
4 ERROR OUTPUT 

5 MK MASTER^ 
INPUT 

MOTES: 
(. JI.J9,J04J»AVE ON (?EA^ PHKJET 
Z. Pt — 4Z P/tJ CONNECTOR 
3. ATI MOUNTED ON AZ 

4. * DWG 03Z30PZ3, BOM AI3Z30i(G , SCHEMATIC DRAWING 3I3Z3DS3 
« - ASSY DWG BI3Z30PZ3 } BOM A(3Z30Z/S,SCHEMATIC DRAWING C/3Z3034 

5. JI7, MB. JI1 BNC ON FRONT PANEL 
G.—-HARROW VND/CATES SIGNAL FLOW 7 

< (BNC F.P) J>* 

FL2 
• f -ITEM NUMBERS PER BOM AI3Z30Z7 

•f?EP DES/G PER IEEE NO. 3/5 {NRAO SPEC 
UNLESS OTHERWISE SPECIF IED 

D I M E N S I O N S ARE IN I N C H E S 
10. t'DANCf 5 ANGLCS 2 
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MATERIAL 
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NEXT ASSY USED ON 
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. LO. RECEIVE/? 
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8 7 6 5 4 3 | 2 | 1 
XIV DAU DRAWN BY APPRV D BV DESCRIPTION 

0 
L^O- W / J 6 5 K)ITEM3/»GAR> 

IZOOMHB REF IUPUT 

P/-3I \ 
1200 MWJ 
0EPEOE 

PI-3 \ 
DEMOTE LOOPS' 
OP€KL/CLOSE 

PI-ZZ 
I ZOO PZE.CI 
EPROZ MO\J 

Pf-t6 

Pt-Zt \ 
isoo reeo s 
CEEOE MDU-

pi- i \ 
REMOTE LOOPS' 
OPEN/CLOSE 

PI-30 \ 
/800 MHIS 
0 EEEOE 

JZ 
1000 MHZ REF INPUT 

MONITOR 
FILTER 

J/9 
f0SM P.P.) 
~ <ZOO MHZ " 

/ PL-~7 
\ TOOO MM*. 4> OUTPUT 

/ J / 5 
1800 MHz OUTPUT 

S PL-24 
/800 MM* DC MON 

MOTE5i 
f. Jf ,JZ tJ3 4 J IS 4/?E OKI (?£A/? PCtJEL . 
Z. Pi - 4Z PIN CONNECTOR 
3 . ARROW INDICATES SIGMAL FLOW 
4 . * = / ? S S V PW6 C/3230P37, 30M A13230Z3Z , SCHEMATIC OWG &I3Z30SI3 

- ASSY DWG B/3Z30F38, BOM XJ/3230ZZS, SCHEMATIC DWS B/3Z305/0 
X*X "ASSY PAHS BI3230P4&, SOM A/3Z30Z31, SCHEMATIC CMS B/3Z30S/8 
* * * * -XJS5V PWS C/3Z30P39, BOM A/3Z30Z 3/, SCHEMATIC CW<5 BI3Z30S/Z 
* * * * * «=/)3SV CIVS &/3Z30PZ4) ETOM ATX30ZZ4S SCHEMATIC DWG 0/3Z3OSS 

5. J/7 OSM ON FRONT PANEL 
<S. 

-ITEM NUMBERS PER BOM A/3Z30Z33 
-REF DESKS. PER IEEE MO-315 4 NRAO SPEC 

U N L E S S O T H E R W I S E S P E C I F I E D 
D I M E N S I O N S A R E I N I N C H E S 
TOl F HANLfS ANGl1S ± 

I'l A U DFCIMAl.S >% : ± 
' F'LACf LJtClMAl.S f ± 

M A T E R I A L M A T E R I A L 

F I N I S H 

N E X T A S S Y U S E D O N 

3 1 2 

\U4 CE^MA*. L.O. 
I FILTER 

\ BLOCK: DIAGRAM 

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY 
CHARLOTTESVILLE, 

O^fcGNED BY ' 

/PPROVSO 9V 

D/3Z 30BM«" B\LT' \ 
1 

DATE <?. 





U1 

5 TFHI TPAP REV. DATE DRAW BY APPRVOBY DESCRIPTION 

A W* V ^ 
CZ VALUE. WA 

pfSk>r 

KIOJE 5: 
1. UNLESS OTHEZW/SE SPECIFIED: 

A. ALL RESISTOR VALUES AW 
IAJ OHMS, '/4W 

A. CAPACITOR VALUES A*E 
IFJ MICROFARADS 

2 . B R A C K E T E D COMPONENTS APE 
LOCATEO OKI 3I3ZSOPZ8 

3. JUMPER AMD OfiEU PAD POStT/OKJ 
FOR FUTURE COMPONENTS IF NEEDED. 

L4-Pt'tZ 
UJ-PI-Z2 

B 

LAST COMPONENT DESKS USED 
C 1 CR J L (J 
14 \ I 3 Z Z 

MATERIAL: MATERIAL: 

FINISH: 
NEXT ASSY USED ON 

3 1 2 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES: ANGLES ± 
3 PLACE OECMALS (.XXX): ± 
2 PLACE DECIMALS (.XX): ± 
1 PLACE OECMALS (.X): ± 

L4 L.O. RECEIVER 
L9 CENTRAL L.O. 

DECEIVE* 

RECEIVER PAT A 
AMPLIFIER 

SCHEMATIC 

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY 
CHARLOTTESVILLE. VA. 22901 

W U . 
DCSQMED BY 

ISHEET 
NUMBER 

BY 

i s a g g I 3 Z 3 0 S 3 

Wnhs 
DATE 





MOTES I f. UKJLESS OTHERWISE SPECIFIED: 
A. ALL RESISTOR VALUES 

ARE /A/ OHMS , '/4 W 
3-ALL CAPACITOR VALUES 

ARC M/ MICROFARADS 
z. BMCKETEP COMPONENTS ARE LOC0TED OKI 3/3Z30R2S 3. PRESET eez TO / k~ 

, SYKJC , . SYAJC 
I | MONITOR | 

LAST COMPOUEMT D£SKZ US£H 
R C CR U Q L J\ 14 1 3 Z 1 

* KJOT USED 
OAJ Y9" 

NEXT ASSY USED ON 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES: ANCLES ± 

J PLACE DECIMALS I .XXXI: ± 

2 PLACE DECIMALS ( .XX): ± 

1 PLACE OECMALS( .X ) : ± 

MATERIAL: 

FINISH: 

S L4 }L9 
L.O.RECEIVER 

5 MHz 4 DETECTOR SCHEMATIC 

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY 
CHARLOTTESVILLE, VA. 2 8 0 1 





CJ1 I 
0> 

,5* 

•Rl 

l<* 

-ZSV 

i t — r r 

Ul 
LHI7ZXH 

53. 

;R4 
IK 

N — 

o 

ci 
50OpF 

Ql 

r 
; r s 
m a 

LAST COMPOK1EUT DESKS USED 

2 I 5 I M 2 I 6 I 

NOTESI „ 
/«UAJLESS OTHERWISE SPECIFIED'. 
A. ALU RESISTOe V A L U E 9 

ARE IKJ OHMS, T/4W 
B. ALL CAPACITOR VALUCS ARE 

/A / M I C R O F A R A D S 

1 
<?/ „ | 
D45C3 | 

MOUNTSD ON 
CHASSIS 

O " . -zov 

E3 -o-
1 

AOOEP'AR 4 VALU&S TO 
REV. DATE OR/MM Rf apprv'd av OCSCRtmON 

L I 4 
c e n t r a l l o 

t k w o s p m t t e r 

n e g a t i v e v o l t a g e 

r e g u l a t o r 
SCHEMATIC 

ISMCET 
BOB-

NATIONAL RADIOI 
ASTRONOMY 

OBSERVATORY 
CHAWUOTTMVILLC, ¥>• » I O t 

ISZMBSI B L 3 2 3 O S ( 0 





\VE2iBI3Z303t3 k^l**—! 





oi I 
00 

B 

+t5\t 

r TFP 5D82-4860 * 
• 

1800 MHt 4 LOCK 
FRONT PANEL 

T&FACAM 
I MOPULE) I 

EG 
1200MHZ 

CI3230P37-/ 

J MODULE) J 

KJOTES: 
/• UNLESS OTHERWISE SPECIFIED: 

A. ALL FESLSTOE VALUES /FEE 
/KJ OHMS 3 IV 

r = n DATE DRAWN BY | APPRVDBY | DESCRIPTION | 

p i 1 IUWJL^K 1 ¥:!'>: I'MTPML'KRL UZULL- | 

HP ~S08Z-48L*0 | 

UQST COMFD/JEKTT PES!6 USED 
& £ U <21 
<O to 1 2\ 

0 4 , ^ A 

UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES: ANGLES ± 
3 PLACE DECIMALS (.XXX): ± 
2 PLACE DECIMALS (.XX): ± 
1 PLACE DECIMALS (.X): ± 

MATERIAL: MATERIAL: 

FINISH: 
NEXT ASSY USED ON 

FINISH: 

Y UJ4 
? CENTRAL LO HLTEZ 
E 
C 
T 

(zoo{i8oo <f eeeo/e 
IKJPICATOZ 
SCNEMATfC 

1SHEET 
NUMBER 

IDRAMNQ 
INUMBER 

NATIONAL RADIO 
ASTRONOMY 

OBSERVATORY 
CHARLOTTESVILLE, VA. 22901 

B13Z3QS/S Kd 
1 

DATE 

B 





6.0 BILLS OF MATERIALS INCLUDED 

6.0.1 L9 
LO Receiver 
Data Amplier 
Data Amplifier 
5 MHz 0 Det. 

6.0.2 L14 
Central LO Filter 
Monitor Filter 
Buffer Amp 
Buffer Amp Board 
Neg. Volt. Reg. 
Phase Lock Loop 
1200/1800 Indicator 

A13230Z7 pp.3-4 
A13230Z1? p.2 
A13230Z16 pp.1-2 
A13230Z18 p.2 
A13230Z19 pp.2-3 

A13230Z33 pp.2-4 
A13230Z31 p.2 
A13230Z24 p.l 
A13230Z25 pp.1-2 
A13230Z28 p.l 
A13230Z32 pp.1-3 
A13230Z39 p.l 

6-1 





BILL OF MATERIAL 

NATIONAL RADIO ASTRONOMY OBSERVATORY 

F X L ELECTRICAL MECHANICAL BOM # A 1 3 2 W . 7 REV 6 DATE ^/Q/75 PAGE '\ OF A 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

33 CRZ A E P T E C H D O I O Z B R Diode Detector F POS 1 

34 PCIDCZ OMNI-SPECTRA OSM 20063* €> Coaxial Directional Coupler 2 

35 m,AeZ Avantek ASD-8199M 1.0-2.0 GHz Amplifier 2 

36 w Uniform Tubes UT-141 Semi-Rigid Cable .141 DIA 6* 

37 FLZ K & L Microwave, Inc. 4B120-1200/120-0 Filter, Band Pass (with clip) 1 

38 jf3jjf4 OMNI-SPECTRA OMQ 3043-75 Jack 4 

39 U A.M.P. AMP 202394-2 Power Connector Metal Guard 1 

40 Pf A.M.P. AMP 204186-5 Bin/Module Power Connector 1 

41 DC3 OMNI-SPECTRA OSM 20493 Coaxial Power Divider 1 

42 f)l NRAO A13230Z18 5 MHZ Phase DetectorF B / 3 2 3 0 P E 3 ) 1 

43 FIL NRAO A13230Z16 R&ZENER D4TA AMP /J5SY(BI&30P&) X 

44 FLl K & L Microwave, Inc. 4B120-1800/120-0 Band Pass Filter (with clip) i 

45 P OMNI-SPECTRA OSM 531-3 Rt. Angle Plug/flex cable A 

46 P OMNI-SPECTRA OSM 218 Plug-Plug Connector 2 

47 P OMNI-SPECTRA OSM 201-1A Plug/.141 Cable 16 

48 CRl A E R T E C . H D O \OZE> D I O O E : DETTEJOTOR, N E G 1 

49 P A M P ZOI143-5 C O A X F > ! M z 
o\ i to 



^ DILL OP MATERIAL 
NATIONAL RADIO ASTRONOMY ODSERVATORY 

ELECTRICAL • MECHANICAL BOM ft AL323Q£ 7 REV & DATE ^ / / B / 7 5 PAGE 4R OF jf. 

ITEM 
li 

REF 
DESIG 

MANUFACTURER MFG FART <! DESCRIPTION TOTAL 
QUA 

1 ' 

S O /> A M P Z 0 4 I S 8 - / C G / M P S P I N 5 

P A M P Z 0 3 9 G 4 - & SOCKET 6 U / C ? £ Z 

P A M P Z O O 8 3 3 - 4 P I N , < 5 O / D £ 1 

5 5 P A M P Z O Z 5 / 4 -1 P I N I J L — 
/ 

P OMKII SPSCTRA 5 1 1 - 3 PLUG , CONNECTOR/FLEX CABLE 

J L — 
/ 

5 5 FLTT OMHL! SPECTRA ZOOZOP-1 TERMINATION SA CHM I 

5 6 

5 7 

JHJ'8, 
.JUL. 

DSH 

K I M S KC-N-153 BNC, CONNECTOR 3 

REF 

5 6 

5 7 

JHJ'8, 
.JUL. 

DSH A I R A O P I 3 Z 3 0 3 7 BLOCK PLAGGAF* 

3 

REF 

5 8 PVM! N R A O A / 3 2 3 0 W 7 O S R 

3 

REF 

' 

5 9 

3 

REF 

' 
6>0 

' 

6 / 

' 

££ 

6 S 

6 6 



DILL OF MATL'UIAL 
NATIONAL RADIO ASTRONOMY ODSERVATORY 

g g ELECTRICAL MECHANICAL DOM if 4 / 3 2 3 0 Z I 7 REV A DATE ^ t i / r S PAGE Z OF 

ITEM 
n 

REF 
DESIG 

MANUFACTURER MFG PART ft DESCRIPTION TOTAL 
QUA 

t&> CS. 7 E P I E 8IM50-650-/04M CAPACITOR 5 0 V . f ^ - P 2 

1 7 C & APCO CM04CD050D03 CAPACITOR 57* MCA / 

18 C%/0,IZ E E / E 8(31-050-<Z50-/05M c A R f i c n o e 5 o v ( . Q M S 3 

C / 3 E/PLE 8IZI-050-650-4KM CAPACITOR 50V A I A V P 1 

ZO UL UFLT/OKLAL L H 0 0 3 2 C G x c ( 
ZL u z MATIOMAL L H 0 0 3 3 C G x c 1 

2 2 U M I L L E R < 1 2 3 0 - 4 4 C H O K £ LOYCUH / 
2 3 LZ M I L L E R 1 2 3 0 - 8 4 C H O K E . 4 - l O y t ^ h I 

24 C R I A E P T E C H A 2 5 8 0 0 O / O O E 1 

2 5 P 0 8 M S 0 U /NUQEUT M P - I 2 I O O I C S O C K E T f Z A / A / Z 

z a , U P A O 6 1 3 2 3 0 3 3 S C H E M A T I C P E F 

27 N R A O B I 3 Z 3 0 A B 7 A R T W O R K R E P 

2 8 BE L P E S I B O Z O 3 o s JvV/ee" 2 0 A w g / " 

Z l 

3 0 

3 / 

3 2 





| | ELECTRICAL | X \ MECHANICAL 
L4 LO Receiver 
L9 NAME Control LO Receiver 

BILL OF MATERIAL 
NATIONAL RADIO ASTRONOMY OBSERVATORY 
BOM # A13230Z16 REV £ ) DATE 2/28/75 PAGE OF 

MODULE # 

SCHEMATIC DWG # B13230S3 LOCATION 

DWG # SUB ASMB RECEIVER DffTA AMPLIFIER £>WG # B13230P28 

QUA/SYSTEM PREPARED BY /Jujl APPROVED t^T" 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

1 NRAO A13230Z16 AsfiPinhly nm?3np?8) 

2 NRAO B13230Mft<* F.nH PatipI 1 

3 NRAO B13230M30 Rnti-nm PlafP 1 

4 NRAO B13230M39 Side Panpl 1 

5 NRAO B13230M27 Top Cover 1 

6 k"Le. - 4-40 Pan Headr Stainless Steel f?rrew ft 

7 .375 Lg 4-40 Flat Head. Stainless Steel Screw 8 

8 NRAO B13230M29 Side Panel 1 

9 NRAO B13230M9O End Panel 1 

10 

11 

12 

13 

14 

15 

0̂  i tn OATZ. 

j , J 

V / M P.EN' U K 



• BILL OF MATERIAL o* 
NATIONAL RADIO ASTRONOMY OBSERVATORY 

1 X 1 ELECTRICAL | | MECHANICAL BOM # A13230Z16 REV rf DATE T1-.7-7A PAGE 9 OF 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

16 NRAO A13230Z17 P.C. Board Assv fB13230P29} 1 
17 Jl, J2*J3 Omni-Spectra OSM 211 SMA Connector 3 
18 

C8, C9 
C7 Spectrum Control FB3&02W .001MF Feed thru Cat> 3 

19 El K1RAO B13Z30M98 Turret Terminal 1 
20 NRAO B13230S3 Schematic ref 
21 

22 

23 

25 

26 

27 

28 

29 

30 

31 

32 

}Jt/n P ft 



BILL OF MATERIAL 

NATIONAL RADIO ASTRONOMY OBSERVATORY 

FT] ELECTRICAL MECHANICAL BOM # A13230Z18 REV A DATE 3/3/75 PAGE 2 OF 2 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

16 
C9.C10 
Cll Spectrum Control F 3 B I O Z W .OOI ĵF Feed Through Cap 3 

17 El U&AO &13Z30M98 Turret Terminal 1 

18 
Jl.J2.J3v 
J4}J5jJ6 OMNI-SPECTRA OSM 211 SMA Connector <2* 

19 NRAO A13230Z19 Board Assy. 1 

20 

21 NRAO C13230S4 Schematic Ref 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

i -j 





BILT^W MflfERIAL 
NATIONAL RADIO ASTRONOMY OBSERVATORY 

ELECTRICAL • MECHANICAL BOM ft A/3Z30ZI9 REV & DATE 3 SCPT 75 PAGE Z OF 3 

ITEM 
II 

REF 
DESIG 

MANUFACTURER MFG FART II DESCRIPTION TOTAL 
QUA 

R2& RCR01-5<Z0-5S RESISTOR I/4W 56 OHMS / 

17 
CI,4,5, 

ERIE 8I3I-050-65H05M CAPACITOR SOV 5 

18 CZ ERIE 8121-050-6>5t~l03k CAPACITOR SOV 'Otsu.-f / 

19 C3,7 ERIE 8I2I-050-C,5H04M CAPACITOR 50V . 1/JL.f Z 

Z O c a ERIE 8I2I-050-65I-2ZZH CAPACITOR 50V ZZOOpf 1 

2 / ClZ,/3 ERIE 8I2I-050-65I-474M CAPACITOR 50V . 4 7 ^ z 

ZZ CR1 AERTECH AZS800 Dio&e. / 
Z3 Uf 5 LUETICS AD74IKN I c / 
24 UZ JLLA 733CN JC / 
25 LI 3 M C L 5 R A - ! M I X E R / 

QlyZ MOTOROLA ZN3*?o4 T R A N S I S T O R z 

Z7 L ! MILLER °)Z30-80 CHOKE 330yu.h t 

Z8 ROBINSON KJUGEUT ICN-/43-S3 IC SOCKET 14 FIN 1 

Z f ROBINSON NUGENT 1CN-083-53 J C SOCKET 3 PIN 1 

30 CIKICH 3-LPS-& TRANSISTOR SOCKET Z 
31 N R A O C/323054 SCHEMA TIC REF 

32 y • f N R A 0 B/3230A64 ARTWORK REF ; ; : 



^ DILL OF MATERIAL 
NATIONAL RADIO ASTRONOMY ODSERVATORY 

ELECTRICAL Q MECHANICAL DOM « A/3Z3PZ/9 REV & DATE PAGE 3 OF ^ 

ITEM 
II 

REF 
DESIG 

MANUFACTURER MFG PART 0 DESCRIPTION TOTAL 
QUA 

• 

33 *!.R4 RCRO 7-3 Z2 - 5 5 f?£5)SToe I/4W 8* 2K 21 

34 
35 
3b 
37 
38 

J ± 

40 

" a I I 
4? 
43 

J ± 

40 

" a I I 
4? 
43 

— 

J ± 

40 

" a I I 
4? 
43 

— 

J ± 

40 

" a I I 
4? 
43 
44 
45 
4C 
4? 
48 
47 



ITI ELECTRICAL 1 | MECHANICAL 

BILL OF MATERIAL 
NATIONAL RADIO ASTRONOMY OBSERVATORY 
BOM # A13230Z33 REV B> DATE 2/?B/71 PAGE 9 OF ^ 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

16 V 2 Solid State Technology SSC-0223(A) 1800 MHZ VCO 1 
17 w Solid State Technology SSC-0222 1200 MHZ VCO 1 
18 FL/ K & L Microwave 4 B I 1 0 - 6 0 0 / I 0 0 - 0 / 0 Band pass filter (with clip) 1 
19 /QEI Aventek UTA 8 H Z Amplifier 1 
20 A7 NRAO A I 3 Z 3 0 2 Z 4 Buffer Amplifier {BI3Z30PZ4) 1 

21 DCZSPC3 Vectronic Microwave Corp. PD8304-4M 4 Way power divider 2 
22 CK3,CR4 HEWLETT PACKARD 5 0 8 Z - 4 8 £ > 0 L.E.D, U / R E 5 I 5 T O K 2 
23 2 4 Wakins - Johnson MIA Mixer 1 

24. Z U . 3 Wakins - Johnson MIJ Mixer 3 
25 A5. A& NRAO A13230Z31 Monitor Filter 0C\3Z30P3 2 
26 HYL M Addington Labs 101102660 1 - 2 GHZ Circ. 2 
27 CRUC/FZ Onmi-Spectra 20090 Crystal Diode Detector 2 
28 NRAO A13230Z32 Phase Lock Loop (C13230P3?) 2 

29 A3 NRAO A13230Z28 Neg. Voltage Reg. (BI3230P3&) 1 

30 P Onmi-Spectra OSM 201-1A Plug/.141" Dia. Cable I S 
31 NRAO M3230Z39 

\ZOOfmOO q> ERROR INDICATOR 
F&l3Z30P4<Z>) f 

32 P Onmi-Spectra OSM 531-3 Rt. Angle plug/flex cable 5 



m BILL OF MATERIAL M 
NATIONAL RADIO ASTRONOMY OBSERVATORY 

F X | ELECTRICAL MECHANICAL BOM # A 1 3 2 3 0 Z 3 3 REV & DATE 2 / 2 8 / 7 5 PAGE _ 3 OF 4 

ITEM # 
0 

REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

33 ATLZ Narda 4772-6 Micro-Pad 6DB Atten Pad 2 

34 

: — ^ h — 

J Omni-Spectra OMO 3043-75 Jacks 5 

35 w Uniform Tubes UT-141 Semi-rigid cable .141" 6 V 

36 p Omni-Spectra OSM-218 Male-Male Connector 1 

37 p AMP AMP 202394-2 Power Conn. Metal Guard 1 

38 p AMP AMP 204186-5 Bin/Module Power Connector 1 

39 p Omni-Spectra OSM-219 Right Angle ADAPTER 1 

40 Q I General Electric D45C8 Transistor 1 

41 P AMP 201143-5 Coax Pin 1 

42 P AMP 204188-1 Crimp Pin 1Z 

43 P AMP 203964-6 Socket, Guide 2 

44 P AMP 200833-4 Pin, Guide 1 

45 . P AMP 202514-1 Pin, Guide 1 

46 P OMKJI S P E C T e A , OSM Z O I - I CONMEGTOR s PLUG -141 SEMI 17 

47 PC/ AMZ.AC D 6 < 3 - I O - 4 COUPLER,DII?E.CTIOWAL I 0 4 B 1 

48 PSH hlRAO PI3Z30BI2 6COCK D/A<SeaM 

49 DWW 4/3Z30IA//D a s r 



BILL OF MATERIAL 
NATIONAL RADIO ASTRONOMY OBSERVATORY 

• ELECTRICAL [ J ] MECHANICAL BOM # A1323Q7.33 REV 3 DATE 9/9ft/7«; PAGE A OF 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

50 H #4-40 x .750 Pail Head Stainless Stefel Sr.rew 1 

51 #4-40 x .375 Pan Head Stainless Steel Screw 1 
52 #4-40 Nut 1 
53 #4 Internal tooth lock washer 20 
54 #2 Internal tooth lock washer 20 
55 / 7 #2-56 x .250LG Pan Head S.S. Screw 20 
56 MPM NRAO B13050M4 Guide 4 
57 h #6 Internal tooth lock washer 16 
58 #6-32 x .625LG Pan Head Stainless Steel Screw 4 

59 #6-32 x .875LG Pan Head Stainless Steel Screw 4 
60 A / #6-32 x .250LG Hex Socket Head S.S. Set Screw 2 

61 J / 9 OMN/I SPECTRA OSM £.08 A CONNECTOR, BLK HD y r n 1 
62 . 138881894*4 / 

63 

64 

65 

66 





BILL OF MATERIAL 
NATIONAL RADIO ASTRONOMY OBSERVATORY 

• 3 ELECTRICAL • MECHANICAL BOM # A1323QZ.11 REV A DATE i/is/7S PAGE 9 OF 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

16 Omni-Spectra OSM-211 SMA r.onnprtnr 1 

17 CI Spectrum Control FB3RIOIW Feed thru rap. .001 MF 1 

18 NRAO SI3Z30MS& Turret terminal^ 4-40THD 1 

19 R1 RCR07 473-5S Resistor ' / 4 W <47 £ 1 
20 R2 RCR07 241-5S Resistor Z40 OHMS 1 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

m m h - m 
'Ms, 





BILL OF MATERIAL 

NATIONAL RADIO ASTRONOMY OBSERVATORY 

F I N ELECTRICAL | \ MECHANICAL BOM # REV DATE IFI/I* PAGE 1 OF _ 2 

MODULE # NAME T.n R p r A < v p r DWG # SUB ASMB N„FFO Y AMPHF-T^-R DWG # B N ? W ? A 

SCHEMATIC DWG # B1323QS8 LOCATION QUA/SYSTEM PREPARED BY ^ J ^ ^ L A — " _ APPROVED {/TT 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

1 NRAO A13230Z24 Assemblv fBl13230P24,> 

2 NRAO A13230Z25 P. C. Board Assv. (B13230P35") 1 

3 Jl, J2 OMNI SPECTRA 03M-ZU SMA Connector ? 

4 C2, C3 Spectrum Control F& 33 fO FIOZ W .OOImF Feed Through 2 

5 El Keystone 1587-1 Turret Terminal 1 

6 NRAO B13230S8 Schematic Ref 

7 

8 

9 

10 

11 

12 

13 

14 

15 

ON 





pf| ELECTRICAL { 1 MECHANICAL 

MODULE # L4 NAME LO Receiver 

BILL OF MATERIAL 

NATIONAL RADIO ASTRONOMY OBSERVATORY 

BOM # A13230Z25 REV A DATE 2/28/75 •PAGE OF 

SCHEMATIC DWG # B1323C58 LOCATION 

DWG # D l ' S 2 5 0 P 4 SUB ASMB Buffer Amplifier DWG # B13230P35 

QUA/SYSTEM PREPARED B Y I J D J O ^ APPROVED I J W A ^ T 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

1 NRAO A13230Z25 Assembly (B13230P35) _ 

2 Rl, RIO RCR07 303-5S Resistor l/4|A/ 3 0 K 2 

3 R2, R9 RCR07 101-5S 
i 

Resistor V^W I O O O H M 5 2 

4 
KJ, K/, 
l?4 , RlZ T?run7 in9_ss Resistor W/ I K 4 

5 R 8 RCR07 470-5S Resistor ^ ^ IV 4 1 0 W M 5 1 

6 R5 Bourns 3339H-1-102 1 K ohm potentiometer 1 

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

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

9 U1 National Circuits LM5I8H i.e. 1 

10 NRAO B13230M58 Board P.C. 1 

11 Robinson Nugent DP5178 I.C. Socket 8 Pin 1 

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

13 Rll RCR05 510-5S Resistor l/g W 51 OHMS 1 

14 Keystone 1589-2 Swage Type Threaded Standoff 2 

15 i 1* ' M. NRAO. — , , 1, B13230S8 Schematic Ref 

ON 

IRI 

? i i> • 
Ls< 



m BILL OF MATERIAL 
o n 

NATIONAL RADIO ASTRONOMY OBSERVATORY 
p q ELECTRICAL t Z ] MECHANICAL BOM # A13230Z25 REV A DATE 2/28/75 PAGE 2 OF 2 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

16 NRAO B13250AB6 Ari-wnrlr Ref 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 



BILL OF MATERIAL 
NATIONAL RADIO ASTRONOMY OBSERVATORY 

j X 1 ELECTRICAL MECHANICAL BOM # A13230Z28 REV tf DATE 2/28/75 PAGE 1 OF 2_ 

MODULE # L-14 NAME Central LO Filter DWG # A13230Z33 SUB ASMB Nee. Volt. Ree. DWG # B13230P38 

SCHEMATIC DWG # B13230S10 LOCATION QUA/SYSTEM PREPARED BY d b t l + i A P P R O V E D V ^ * 

ITEM * REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

1 NRAO A13230Z28 Assembly (B13230P38) 

2 B13230M63 Board, Neg. Volt. Reg. 1 

3 Rl, R2 RCR07302-5S Resistor \ fa \A/ 3 K 2 

4 R3 Helitrira 89PR10K Resistor - Var. 1 

5 R4 RCR07102 - 5S Resistor '/ilW I K 1 

6 R5 RCR201RO - 5S Resistor l / z W 1 O H M 1 

7 Ql, Q2 2 N 3 S O < o Transistor 2 

8 U1 LM723CN 14 Pin Dip 1 

9 CI Sprague 500PF Ceramic Disc Capacitor 1 

10 C2 Erie 8131-050-651-105M Capacitor , 5 0 V 7 , 0 m . f ±,£0*7* 1 

11 Keystone 1502-2 Turrett Terminal 6 

12 Cinch 3-LPS-B Trans Socket 2 

13 Robinson Nugent ICH-143-S3 IC Socket 14 Pin 1 

14 

15 





BILL OF MATERIAL 
NATIONAL RADIO ASTRONOMY OBSERVATORY 
BOM # A I 3 Z . 3 0 S 3 2 * E V B DATE Z JUKJG 75 PAGE OF J X [ ELECTRICAL | | MECHANICAL 

MODULE # H 4 - NAME C £ k J T R AiL L O F I L T E R PWG # A B 2 3 0 E 5 3 B U B M B P U E S E . L O C K L O O P DWG # C V | Z 3 0 P 3 7 

SCHEMATIC DWG # & I 3 2 3 O S ^ L O C A T I O N QUA/SYSTEM PREPARED B Y J F ^ N M ^ APPROVED 

ITEM # REF 
DESIG 

MANUFACTURER MFG PART * DESCRIPTION TcTA-L 

<5>RV 

1 KIR K O A l32"50B32 . P H N ^ E . L O C V N L O O P P . C . . 
SQMSQ — 

2 PHfrAE. LOCK LOOP RC BO*RD 1 

3 B I ' 2 > 2 3 0 < » I 3 S C H E M A T I C R E F 
4 M P B I 3 2 3 0 * B > U A R T W O R K KEF 
£> RCR 07101-5 S RESISTOR WW 100 OHMS ft 2-

& RZOjRll 3 0 3 1 i 30 K a 
7 R I S 5 I O 5! OHMS i 
s «2i2> J IOE. IK 

" IR2Z.RS 3 3 3 33 K 4 

r o 201 ZOO OHMS a 
( I R24 4 7 0 4 7 OHMS i 

2 2 2 Z.ZK £ 
j >2 RJ0,RI3 682 . C>.8K a 
/ 4 R U , R | Z 4 7 1 

,s 
1 | | 470 OHMS z 

1 s ' Til ft m H rn i < in ' H 1 RCF \07103-5 ,s RESISTOR I/4W to K 5 
Ov I M 
00 

iitflj 
REV LTB ; 



M BILL OF MATERIAL 
to NATIONAL RADIO ASTRONOMY OBSERVATORY [̂ELECTRICAL | | MECHANICAL BOM #AI"*>23QZ.32REV 3 DATE Z JUUE 75 PAGE 2- OF 3 

ITEM * REF DESIG MANUFACTURER MFG PART t DESCRIPTION ieTfii. 

' q r y 
| 

16 R2.5 RO 07473-5S STOP 1/4*1 4 1 K \ 
17 R3Z 132. f.3K 1 
is Re7 82 ' 8ZO OHMS \ 

R"? 751 I 750 OHMS \ 
a o R3I RCO 7 392.-1 55 RESISTOR I/4W 3.9 K 1 
ai R3jRf4 BOURM-a IK RE/=>\̂ rTORvVAR. a 
2.2. Rt BOURKl®) 3339H-MQ4 IOOK RES\5TOR, VAR. i 
2.3 Rt BOURS1 333><)H-\-50e "aK RES \ STOPs, VAR \ 
2-4 C3 ERIE! <5/0/-050-65M0£M .00»vc<-f CAPACITOR \. 
25 c z p i r E-RI EL .) CAPACITOR a 

£7 c s , c i ERIC &I3I - 0 5 0 - £51 - I05M I.CUt-f CAPACITOR a 
2.8 Ct ArtAl_L.ORY SX 1 f̂OLVSTVRELSie. CAPACITOR I 
2.9 CR\tCRl pl ODE 2. 
30 SI \ALCO NlTM-(CXoE-PC SV/ITCW \ 
31 gijUS NAT SEhAlCOND UM3VSH O P A»sMP Z 

32. U2. A N A L O G d e v A D 7 5 I 3 K H D U ^ k L . fTE.T SWITCH \ 
Trrr^r-, IHF. A { _ • ( . ' 



BILL OF MATERIAL 

NATIONAL RADIO ASTRONOMY OBSERVATORY 

| 2 | ELECTRICAL | | MECHANICAL BOM # AI52.3QZ32.REV B DATE Z slUKK 15 PAGE ^ OF 

ITEM * REF 
DESIG 

MANUFACTURER MFG PART # DESCRIPTION TOTAL 
QUA 

3 3 T R / V M S I 5 T O R \ 

3 4 T R K W S \ 5 T O R \ 
3 5 R O B \ U S O M - U U C ^ E t v n D P 5 H 8 - T S O C K E T © P \ V A 2 

3 C b O k l C W 3 - L P S - B 5 0 C K E . T 3 P t S 4 a 

3 7 EI-EIZ K E Y S T O M t i £ > o a - 2 T E R M 1 N 4 A , - T Li R . R E T I Z 
K e v s t o k v ^ . \ 5 8 ^ - Z . s t a m d o f f A 

3 * ? R D B f N S O U - W U S E K I T D P 5 l 7 f O T - 2 3 S O C K E T I O P I K 1 1 





BILL OF MATERIAL 

NATIONAL RADIO ASTRONOMY OBSERVATORY 

U 2 ELECTRICAL Q MECHANICAL BOM # FL/3Z3QS3ftREV DATE 4 SEPT 75 PAGE 1 OF _ / , A izoo/iaoo MAse ee&e 
MODULE # C-'f N A M E CENTRAL LO HLTE^G # Pl3Z3of>4l SUB ASMB /M&icATOe 3<»*t> AssvDWG # BI3230P46* 

SCHEMATIC DWG # B(3230518 LOCATION QUA/SYSTEM PREPARED BY U L ^ o J L APPROVED (J^MI/FC" 

ITEM * REF 
DESIG 

MANUFACTURER M F C PARI # DESCRIPTION TOTAL 
QUA 

/ NRAO Al3Z30Z3<? )Zoo//&oo 4 £**d>R /KlPicA 

$oo//8oo <p Mneoi^ jffi^ic/n&k 
— 

z NRAO SI3Z30M93 PRILL. &IA6RAM 1 

3 Ut MONSANTO M C T - 6 OPT0 - ISOL/4TER} CPUAL 1 

4 OltZ MOTOROLA ZN3^0d> TRANSISTORi PfJP z 
5 R3,<Z> Rceoi-ioi-55 RESISTOR 1/4 H/ (00 OHMS 2 
6 RCR07-ZZZ-5S r e s i s t o r 1/4 w z.z/tr Z 

7 0 ) 4 RCROI-IOZ-SS RESISTOR >/4W I K z 
8 KEYSTONE s t a n d o f f 4 
<9 et-eto KEYSTONE I50Z-Z t u z r e t t t e r m i n a l 10 
10 CINCH 3 LPS-3 SOCKET, TR/QSJSISTOR z 
II R06INS0N /HUGE NT ICN-083-S3 TC SOCKET S P/M 1 
IZ N&AO B/3Z30S/8 SCHEMATIC. REF 

13 NRAO mZ30A&5 ARTWORK REF 

14 
15 

ON 
N) 





7.0 MANUFACTURERS' DATA SHEETS 
7.0.1 Solid State Technology 

SSC 0222A & 0223A Oscillators (3 pages) 
7.0.2 OMNI Spectra 

20090 Crystal Diode Detector 
7.0.3 Addington Labs 

101102660 Circulator 
7.0.4 Ve ctroni cs Mi crowave 

PD8304-4M Power Divider, 4 way 
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FREE PHASE 
RUNNING LOCKED 

REQUENCY POWER MODEL MODEL 
(MHz) (mW) NUMBER NUMBER 

750- 850 300 SSC-0101 SSX-0122 
850- 980 300 SSC-0102 SSX-0123 
980- 1100 250 SSC-0103 SSX-0101 

1080- 1220 250 SSC-0104 SSX-0124 
1200- 1340 250 SSC-0105 SSX-0102 
1300- 1520 250 SSC-0106 SSX-0125 
1500- 1720 200 SSC-0107 SSX-0103 
1640- 1780 150 SSC-0108 SSX-0126 
1720- 1920 150 SSC-0109 SSX-0127 
1880- 2080 150 SSC-0111 SSX-0128 

2000- 2320 125 SSC-0115 SSX-0104 
2320- 2550 50 SSC-0110 SSX-0131 
3600- 3900 10* SSCM-0121 SSX-0121 
3600- 4130 10 SSCM-0106 SSX-0106 
3850- 4200 10* SSCM-0107 SSX-0107 

4330- 4930 10* SSCM-0108 SSX-0108 
5400- 5900 10 SSCM-0109 SSX-0109 
5855- 6445 10* SSCM-0110 SSX-0110 
6400- 6950 10* SSCM-0111 SSX-0111 
6800- 7200 10 SSCM-0112 SSX-0112 
7000- 7525 10 SSCM-0113 SSX-0113 
7500- 8000 10 SSCM-0114 SSX-0114 

7975- 8500 10 SSCM-0115 SSX-0115 
10630-11230 10 SSCM-0116 SSX-0116 
11200-11770 10 SSCM-0117 SSX-0117 
11630-12300 10 SSCM-0118 SSX-0118 
12130-12700 10 SSCM-0119 SSX-0119 
12630-13230 10 SSCM-0120 SSX-0120 
13750-14250 10 SSCM-0122 SSX 0129 
16000-16500 10 SSCM-0123 SSX-0130 

These products represent state of the art per-
formance in high stability tuneable sources. 
They are typically realized as follows. Models 
SSC-0100 are Bi-Polar transistor oscillators 
wherein the frequency determining element is 
both lumped and distributed in nature. The 
consequences of this are excellent long and 
short term frequency stability. Models SSCM-
0100 consist of a suitable Model SSC-0100 
followed by a harmonic generator. Models 

*See option H 

SSX-0100 are either of the above integrated 
with a phase lock system. The loop phase 
comparator is of a sampling nature, and the 
reference can either be included or external. 
All units can be mechanically tuned over the 
full bandwidth, and as an option can be pro-
vided with AFC capability of typically ±0.1% 
bandwidth. AFC frequency range is typically 
DC - 10MHz, except for Models SSX-0100, 
where it is 200 KHz - 10 MHz. 

PERFORMANCE DATA 

Typical Operating Parameters for SSX series Typical Operating Parameters 
for SSC & SSCM series 

Input 
voltage Load Temp Input 

voltage Load Temp 

Freq See 
options Freq .02% / v. 1%/1.5:1 .001% r c 

Power * • 2 DB/1.5:1 
0.01 DB/ 

/ ° C Power * • 
2 DB/ 

/1.5:1 
0.01 D B / 

/°c 

* *Power leveling via input voltage 
change not advised 
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CRYSTAL DIODE DETECTOR 
MODEL 20090 

OSM Model 20090 Miniature Coaxial Crystal Detectors 
are designed for the detection of CW, square wave, pulse 
and frequency-modulated microwave signals. They may 
be used to monitor power level or modulation wave 
shape; as constant level or sensitive null indicator; or as 
general purpose indicator of microwave signals. 
Model 20090 is an ultra-compact, untuned detector 
which mates with all OSM miniature connectors. These 

units are supplied with replaceable crystals. The untuned 
mount allows operation over a very wide frequency range 
without any adjustment. Video output capacitance is 
less than 15 picofarads. A 50 ohm dc return path for 
the detector current is integral with the mount. The out-
put is negative with respect to the housing. The units 
are supplied with an Omni Spectra part number 5447-4 
diode. 

ELECTRICAL 

Frequency Range: 

Sensitivity: 

Output Capacitance: 

Output Polarity: 

Temperature Range: 

Usable to 18GHz 

10 MHz - 12.4 GHz 

300 mV/mW Typical 

15 Picofarads Maximum 

Negative 

- 30°C to + 70°C 

MECHANICAL 

Weight: 

Overall Length: 

Diameter: 

Connectors: 

Finish: 

SPECIFICATIONS 

0.6 ounces (17.0 g) 

2.0 inches (50.8 mm) 

3 / 8 inches (9.5 mm) 

Input - OSM Plug 
Output - OSM Jack 

Gold 

PmrtT BiMfcfcfcM 
^ ^ ^ Spectra, Inc. 24600 Hallwood Ct. • Farmington, Michigan 48024 • Tel. (313) 477-1234 • T W X 810—242-1463 
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. RMS FM NoiM in OB CM NoiSG 
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1 ! 1 ii ! 1 i • i ; ! l! ! > 
J l ! 44 % % 

I ill 
i , 

— i J i - i J ! i ' I -t—fi M L . 
N z 2 

1 
63.2 

20 

Maximum permissible demodulated FM 
noise in any 3 KHz window from 10 KHz 
to 10 MHz 
Curve A — Oscillators at 11630 and above 
Curve B — Oscillators between 6800 MHz and 11629 MHz 
Curve C — Oscillators below 6800 MHz 

Not*: These noise limits apply over the ambient temperature range 
of 10'Cto 50*C. Outside this range, but in the range 
of—30'Cto 60*C, the limits are relaxed 2 DB. 

Modulation Frequency 

Power vs. Frequency 

+1.5 DB 

Harmonic Rejection:-30 DBCforfreq.<3GHz 
-50 DBC for f req. > 3 GHz 

Discreet Spurious Rejection: —60 DBC 
AM Noise: —100 DB,Q/KHz 

—1.5 DB 

Input Power: —20 VDC @ 350 mA Typ 
For SSX series 

—20 VDC @ 125 MA for SSC 
& SSCM series 

Operating Temperature: —30 to 60*C Typ 
Frequency 

Frequency vs. Voltage 
(For AFC or Modulation) 

+0.1% — 

Tuning Voltage 14 V 

AVAILABLE OPTIONS 
A Separate modulation input with coax 

connector. 
B External reference oscillator input less 

reference oscillator. 
C ±0.005% Stability crystal 
D ±0.002% Stability crystal 
E ±0.0005% Stability crystal and internal 

crystal oven. 
F Internal crystal oven less crystal (re-

quires crystal to SST specs). 
H 50 mW MIN., 25°C, 50 OHM Load 
LLA Lock limit alarm 

W Waveguide output 

SOLID STATE TECHNOLOGY 

3650 Charles Street 
Santa Clara, California 
95050 (408) 247-8620 
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Moaoi 26, 1976 

Bud BeazeJU 
NRAO 
2015 Ivy Road 
CkasdtottebvUZe, VA 22903 

Re: Quotation #2752 

NRAO CAVITY OSC SPECS 

1. SSC-0222(A) 
TAje.que.ncy: 
?OMA Out-. 
Mod Rate: 
AFC Voltage.: 
Mod Sen&e: 
AFC S RF Conn: 
AFC Deviation: 

2. SSC-0223(A) 
Spec14 a6 above except: 
Frequency: 1800 MHz 
AFC Deviation: + 1.8 MHz mln. 

1200 MHz 
250 rridl 
VC-10 MHz 
-4 to -10 WC 
400 to 600 KHz/1/ AT-71/ 

SMA(tJ) 
+ 1.2 MHz min. 
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3 Port Tee Circulators 

Tee Circulators (Octave Band) 
Circulators listed can also be furnished 
with any of the following options: 
• Special mounting 
• Choice of connectors 
• High power-peak or average 
• Extreme environment 
• Y or customized configurations 
• Cryogenic temperatures 
• Magnetic shielding 
Before specifying non-standard devices, it 
may be helpful to review the notes at the 
beginning of the catalog. For quick and 
competent assistance in design or 
proposal preparation, contact Addington 
Laboratories' engineering department 
either directly or through your local 
representative. 

ISOLA- INS. MODEL CON-
FREQUENCY TION LOSS VSWR SIZE IN INCHES WEIGHT NUMBER NECTOR 

(GHz) (dB) (dB) (max.) (Approx.) (ounces) (Specify (female) 
OPERATING 2-1 1-2 All Ports t H W Approx. on order) All Ports 

.500-1.00 17 1.0 1.35 5ft x 1% x 5% 50 100100001 N 
*<-• 1.00-2.00 20 0.4 1.25 3 % x 1 x iy2 16 100100004 N 
' 1.20-2.40 20 0.4 1.25 3 % x 1 x IVz 16 100100007 N 

2.00-4.00 20 0.4 1.25 VVn x 1 x 2J/32 10 100100012 3MM 
2.60-5.20 20 0.4 1.25 1% x 1 X l»/j2 8 100100015 3MM 
3.00-6.00 20 0.4 1.25 Wis x ft x m 5 100100018 3MM 

4.00-8.00 20 0.4 1.25 Wu x s/8 x iy,6 3 100100021 3MM 
5.00-10.0 20 0.4 1.25 i x % x iy l 6 3 100100024 3MM 
8.00-16.0 18 0.5 1.30 5/i x ft X 1J/l6 1 100100173 3MM 

Sizes and weights given are for "T" configuration. "Y" configuration available on request. 

Specify Your Own Band 
(Bandwidths to 35% with f„ in the ranges noted) 

ISOLA- INS. CON-
FREQUENCY TION LOSS VSWR SIZE IN INCHES WEIGHT MODEL NECTOR 

(GHz) (dB) (dB) (max.) (Approx.) (ounces) NUMBER (female) 
SPECIFY f0 2-1 1-2 All Ports L H W Approx. (See footnote) All Ports 

.250-.400 20 0.4 1.25 419/l2 X 1 X 4»/l6 ~~ 30 lOOlxxxxx N 

.400.600 20 0.4 1.25 2VI x 1 x 2Vz 16 ICOlxxxxx N 

.600-.900 20 0.4 1.25 23/is x 1 x 2ft 12 lOOlxxxxx N 

.900-1.40 20 0.4" 1.25 1 % x 1 x 1' Vi2 10 lOOlxxxxx 3MM 
1.40-2.00 20 0.4 1.25 2v4 x 1 x 2Ya 12 ICOlxxxxx 3MM 
2.00-3.50 20 0.4 1.25 l'VU x 1 x l'Vis 10 lOOlxxxxx 3MM 

3.50-5.00 20 " 0.4 1.25 14 x 1 x m 7 lOOlxxxxx 3MM 
5.00-8.00 20 0.4 1.25 Wi X Vi x IVi lOOlxxxxx 3 MP/1 
8.00-12.0 20 0.4 1.25 1 Vl6 X '3 X l3/32 2 10ilxxxxx 3 MM 
12.0-13.0 l i 0.5 1.30 !V-6 x 5-'a x

 :1A: 1 lOOlxxxxx 3 MM 

Balance of Model No. .vill be supplied by factory at time of order. 
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BROADBAND ISOLATED POWER DIVIDERS 
MICROSTRIPLINE 

These Isolated Power Dividers incorporate two-section impedance transformers 
for broadband performance, and thin-film chip resistors for high isolation and 
good power handling capacity. The units are available as substrates with chrome/ 
copper/gold conductor patterns for solder-tab connection to adjacent microstrip 
circuits, or packaged in a metal housing with type SMA connectors. For phase-
coherent signals, these units can be used as isolated power combiners with iden-
tical performance. For non-coherent signals, the loss of the two-way unit will 
increase by 3 dB when used as a combiner. 

Frequency V5WR Size Ins. Loss Model No. Price 
GHz Input Output 2 - Way 4 - Way 2 - Way 2 - Way 2 - Way 

0.8 - 2.0 1.35 1.20 1 x 2 2 x 2 0.3 dB PD8304-2 $ 85.-
1.0 - 2.5 1.35 1.20 1 x 1.75 2 x 2 0.3 dB PD8305-2 $ 85.-
1.5 - 3.75 1.35 1.25 1 x 1.5 2 x 1.75 0.4 dB PD8306-2 $ 90.-
2.0 - 5.4 1.40 1.25 1 x 1 2 x 1 0.5 dB PD8307-2 $ 90.-
3.0 - 7.8 1.45 1.30 1 x 1 2 x 1 0.5 dB PD8308-2 $ 90.-
For the corresponding 4-way models, use suffix -4 with model number. Additional 
price is $ 35.- for the 4-way version. 
Amplitude Balance 
Phase Balance 
Isolation 
Insertion Loss, 4-Way 
Material 
Conductors 
Input Power Capacity 
Any Load Impedance 
For 2:1 max. Mismatch 

+ 0.3 dB max. 
t 3° max. 
20 dB min., 30 dB typ 
2 x loss of 2-Way 
99.5 % Alumina 
Chrome/Copper/Gold 
2 W CW max. (2-way) 
4 W CW max. (4-way) 
10 W CW max. (2-way) 
20 W CW max. (4-way) 

L > 
O 

° r 
—< . " L -Z 0 

O I— 

o 

=pX)— ° r 
—< : o 

o 

For the packaged configuration with type SMA (female) connectors, use suffix 
" M " with model number. Additional price is £ 50.- for the 2-way models, $ 75. 
for the 4-way units. 
Other frequency ranges, bandwidths and connector configurations as well as 8-way 
dividers are available on special order. 

VECTRONICS MICROWAVE CORPORATION 
2 7 6 L I N C O L N B O U L E V A R D • M I D D L E S E X . N E W J E R S E Y 0 8 8 4 6 • ( 2 0 1 ) 3 5 6 - 2 3 7 7 

srs 

Data Sheet PD8300, 6/71 
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L-T 

J7 JL 
O J8 O 02 

J9 o J3 O 
o JIO o J4 

JLL o o 
O JI2 PI 

JI3 o 1 
O JI4 

J15 o 
o JI6 

o 

T L rx 

CONN FUNCTION 
JL ud i.ni& imr 
J2 
J3 
J4 

. J7 
J8 
J 9 5>JFF* WPUT 
JIO 
JLL 
JI2 
J I3 f,2 6H* our 
J I4 our 
J I5 
JI6 

DOUBLE WIDE MODULE 
( R E A R VIEW ) 

+ 
G8) 

® ® I ® ©I© 
®S© 
®!0 

© © 
33 © © © 

+ 6N0 

PI (REAR VIEW) 
PI 

PIN FUNCTION WIRE COLOR PIN FUNCTION WIRE COLOR 
I 2 2 PAT A OFT. imU 

2 2 3 
3 2 4 
4 25 
5 DATA OUT 2 6 
6 2 7 
7 2 8 — 2 8 V D C GREEN 
8 2 9 + 2 8 V D C GREY 
9 3 0 
10 + 5VDC ORANGE 31 
II - 5 V D C BROWN 3 2 
12 3 3 
13 3 4 PWR.GROUND BLACK 
14 3 5 
15 3 6 
16 + I 5 V D C RED 3 7 
17 — I5VDC YELLOW 38 
18 3 9 
19 4 0 
2 0 41 
21 5MHJL DEIT 4 2 HIGH QUAL. GROUND 

L 9 LO /?£C£!VBR 





— T — r u r 

J7 01 o J8 o J2 

J9 o J3 o o JIO o J4 

JLL o o o JI2 PL 

JI3 o *— 
1 o J I4 

JI5 O O JI6 o — 

r-i . r x 

CONN FUNCTION 
JL / , 2 6B2 OUT 
J2 I f f POT 
J3 \ NPVT 
J4 
J7 600 MH^ ItfMT 
J 8 
J 9 
JIO 
JLL 
JI2 
J I3 
J I4 
J I5 h9S H^r OUT 
JI6 

DOUBLE WIDE MODULE 
(REAR VIEW ) 

p + • 1 

© 
/rs^ © @ © 

© 
@ © 

®® 
© 

® © © © © 
© © 

© © 
© © © © 

© 
© 

© 

©® © ® 

b + GNO 

PI (REAR VIEW) 
PI 

PIN F U N C T I O N WIRE COLOR PIN F U N C T I O N WIRE COLOR 
1 /.$6H? Loop qfc ComT- 2 2 / , 2 Gfrlr F X T Q E T M 

2 2 3 A2. tffeL Mtf 
3 £oop%0>AtT, 2 4 A 0 U V A M M 
4 2 5 
5 2 6 
6 2 7 
7 600 2 8 - 2 8 V D C GREEN 
8 h2 UMIOCK /m 2 9 + 2 8 V D C GREY 
9 /•8 6 d? ONIOCK mo. 3 0 !.86fflr 
10 + 5VDC ORANGE 31 BMW 
I I — 5VDC BROWN 3 2 
12 3 3 
13 3 4 PWR. GROUND BLACK 
14 3 5 
15 3 6 
16 + I 5 V D C RED 3 7 
17 — I5VDC YELLOW 3 8 
18 3 9 
19 4 0 
2 0 41 
21 /.6 6A2 Em* 4 2 HIGH QUAL. GROUND 

LH CE/VTRRL LQ F/LTER 
7 - Q 





FIGURE 1 L9 FRONT VIEW 





FIGURE 2 L 9 RIGHT SIDE VIEW 





FIGURE 6 LI9 RIGHT SIDE VIEW 





FIGURE 4 L9 MODULE CONNECTORS 





CENTRAL LO 
FILTER 

1200 MHz 
^ LOCK FREQ.ADJ. 

600 MHz 

L 14 A 6 

FIGURE 5 L I 4 FRONT VIEW 





I * 

FIGURE 6 L I 4 RIGHT SIDE VIEW 





IWPUT 

OUTPUT 

n 1 i it 8 0 M 4 3 

FIGURE 6 LI95 RIGHT SIDE VIEW 





FIGURE 8 L14 MODULE CONNECTORS 




