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2 .0  FUNCTIONAL DESCRIPTION

The L12 Module provides control circuits to phase lock an additional 

L p  1*2 module at 600 MHz + 19 .2  Hz and a phase locked 5 MHz + 19 .2  Hz oscillator 

for distribution  to a l l  central station L14 and L9 modules.

3 .0  DETAILED CIRCUIT DESCRIPTION

3 .0 .1  600 MHz + 1 9 .2  Hz

The short term stability  requirements for the 600 MHz + 19 .2  Hz

dictate a VCXO with characteristics equal to those of the reference 600 MHz.

To this  end, an additional L ^ , L 2  module is  used. The HP 10545A H37 5 MHz

1 9 .2
o scillator  in  the Ll module is  mechanically o ffset  to 5 MHz + '̂ 2 0 "" H z » whlch 

is  w ell w ith in  its  trim  range. A +7 dBm level at J 4  is mixed with a 0 dBm 

level of the 600 MHz master at J 3 , by a MIJ mixer. The resulting 1 9 .2  Hz beat

Is low pass filte re d  by R c and C _  . A CMP01 is used as a zero citossing detector.o J  * ___
Its  output is  d ifferentiated  by Rg and C^ and clipped and invented by Q2 .

The CRT/H signal (P^7) is  differentiated  and clipped by Q^. These two

outputs provide the Set/R eset inputs to a CD4001 latch , U4 .

The 0  & Q outputs of the latch are divided by R ,rt, R , , and R, R , „ to
10 11 13 12

lim it the maximum excursion to +10V to the inputs of the ADP501 balanced

integrator, U g . The sensitiv ity  of the latch as a phase comparator is  20V/360® .

The gain of the HP 10543A H37 is  between .02  and .04  H z/V . This gives a

loop ga in , Kv = 48 to 96 Hz. The values used for R ^ /  R^ 7  and C1 2 , give a loop

of about 5 rad . bandwidth and a damping factor of about 5 . Resistor R 18

and the Zener diodes CR^ and CR2  prevent o scillation  of the ADP501 due to cable

capacity and lim it the excursion of the VCXO. Pull in  for errors within

the loop bandwidth of 5 radians is less than a second. For errors o f  several

Hz, p u ll  in  time may be quite long.

3 .0 .2  5 MHz + 1 9 .2  Hz

The 5 MHz o ffset  is  accomplished with only a slight difference 

in  circuitry . The 5 MHz VCXO is  board mounted in  the L12 module. A DM8830N, U3 1  

dual d ifferen tia l line  driver is  used as an output buffer and as a d ifferen tia l 

driver to a SRA-1 mixer. This mixer is used in  a d ifferential mode to drive 

the CMPOl zero crossing detector. The remainder of the circuit is similar to 

the 600 MHz.

1



4 .0  TEST AND ADJUSTMENT

4 .0 .1  In it ia l  Adjustment

4 . 0 . 1 . 1  600 + 19 .2

Plug in the and L 2  modules, i f  cold , allow 24 hours 

to s ta b ilize . Place L12 on an extender. Set output switch to ground (Pos. 2 ) .  

Set input monitor switch to view 600 MHz erro r . Adjust Ll mechanical frequency 

to give a 1 9 .2  Hz frequency. Sync scope to T /H  or compare with T /H  etc . Change 

switch to Pos. 1 (loop c lo sed ). Change monitor switch to 600 frequency erro r .

The DC level should be set by adjusting to w ithin  +-5VDC. A 1 9 .2  Hz sawtooth 

of about .IV  peak-to-peak w ill  be evident.

4 . 0 . 1 . 2  5 MHz + 19 .2

The 5 MHz o scillator  requires about one hour to stab ilize  

(a day is  better) . The adjustment is  made in  the same way as the 600 MHz.

The 5 frequency error output sawtooth is  about IV  peak-to-peak.
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5 .0 .2  Module S chemati c

Copy of schematic is in  the envelope in  the back of 

this report.
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Im onoC M P^V fca^ 'm ono lith ic Fast Precision Voltage 
‘CamparatOT^usins-an\ advanced compatible NPN-Schottky 
Barrier Diode process. It  features, fast response tim e to both 

^ferg&a^d small input signals, while maintaining excellent input 
tw-fsticsT^The ~monoCMP-01 is capable o f  operating over 

[ik v^ & fa n ^ ^ ^ ^ p 1 ?^ w lt^ i^ m d fu d in g  single 5 volt supply

_ _ SSSjjStf

operation.>Tne large output cuirent'sinking and h tghou tpu t^  
voltage capability assure good application flexibility, while the 
combination of fast response, high accuracy, and freedom 
from oscillation assure performance in precision level detectors 
and 12 and 13 bit A/D converters. The monoCMP-01 is pin 
compatible to earlier 111, 106, and 710 types. For appli
cations requiring lower input offset and bias currents, refer to 
monoCMP-02data sheet. > - • '
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Digital Integrated Circuits
Monolithic Silicon

CD4000A,CD4001A
CD4002A,CD4025A

Types

COS/MOS NOR Gates 
(Positive Logic)

Dual 3 Input plus Inverter CD4000AD,CD4000AE,CD4000AK  
Quad 2 InDUt CD 400lADrCD4001AE,CD4001AK
D u a H . n ^ t  CD4002AD.CD4002AE.CD4002AK

Triple 3 Input
CD4025AD;CD4025AE, CD4025AK

voo
wc

\M
Spoclal Foot urn
■ Modlum spood oporation............ *PHL m tPLH "  26  n*

otCL ■ 16 pF

■ Low "high" and "low'Mevel output impedance........... 5000
and 2 0 0 H  (typ), respectively at V d D ** V SS “ 10 V

The combination of these devices and the RCA NAND 
positive logic gate types CD4011 A, CD4012A, and CD4023A 
can account for appreciable package-count savings in various 
logic function configurations.
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Fig. 1.2-Schematic diagram for 
type CD4001A.
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Fig. 1.1-Schematic diagram for typa CD400QA.

Fig. 1.3-Schematlc diagram for type CD4002A.

T.S 10 12.t 15 

INPUT VOLTS IVjf un-m i

For maximum ratings. **• P*fl* 2°-

Pig. 1.0 -Min. S  mix* volHge twitfur chanc* 

urittk*.
Fig. 1 .6 - Tyfy trollogo tr jn tfe r  ch ira c ttn tl ie t  

<i •  function  o f  t*m p.

n



PURCHASE ORDER IX

“  S 0 2 0 1 0
SHEET  ̂ OF

Isoteî p Research, Incorportttd
711 iî rtry Avfauut*

C»>arlott<iSv111ft, VA. 22901

Att; Uoy<l T1$nor

DATE

July 22. 1976
N a t io n a l  r a d io  a s t r o n o m y  6 bserVa t o r y
RECEIVING DEPARTMENT 
1000 BULLOCK BLVD.
SOCORRO, NEW MEXICO 87801

TELE 505-835-2924 
TELEX 910-988-1710

NATIONAL RADIO ASTRONOMY OBSERVATORY 
RECEIVING DEPARTMENT

21)15 Ivy Road, to. 210
^^rlrrrtsxytiIff, VAt ' wiwraaan1

VENDOR BEST DELIVERY:

N.R.A.O. REQUESTED DELIVERY

s/3u/75” U 10 'tt/W s'c Fi p"Cr«3rt ottes v1 lie,- YA.- i A m o u n tITEM NO. QUANTITY OUANTITy
KECEWP RACK ORDER

Voltage controlled* oven stabilized,crystal oscillator, 

F »i>,0000 1^.2 llz. Voltago coiftt. - 1 Hz* stability 

V x  \ Q ~ J 1 Uay» Isotfli/np P/rt 0CX0-30-10 avadtfloti

TOTAL............................... ................................................................ .

$176.00 $350.00

$350.00

CONFIKKIHG TELEPHONE ORDER OH 7/12/76. DO NOT DUPLICATE.

6^
1

-c

ACCOUNT NO.

PROJECT NO.

4 'tt 
1321U

R. F. Q. NO.

REQUISITION NO.

DELIVER TO g 0 W f l |

2015 Ivy Rd«, ftm. 210

N.R.A.O. TfCHNICAL INSPECTION APPROVAL 
REQUIRED BEFORE PAYMENT ______ _

-G al
RECEIVING DEPTi MATERIAL RECEIVED 
APPEARS TO BE IN GOOD CONDITION

LOCATION m □





1R 6MTGH- 5&

GOO FREQ. ERROR

■ GOO 0 ERROR

■ 5  FREQ ERROR 

- 5  0  ERROR

600 F. FLOP 

5  f:  FLOP

TE5T 
PUSHBUTTON d

NO.

t>

C?00 SET GND. 

000 RESET GND. 

5 SET GND.
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