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The picture below shows 

Greenray’s brochure from 1972.  

In addition to oscillators, back 

then Greenray offered micro-

wave frequency sources, ampli-

fiers, multipliers, and filters.  

These were much larger than 

the products we offer today, 

with the largest being 

9”x4.5”x2.7”.   

Greenray Quarterly 

“A quarterly insight into what’s going on at Greenray” 

Engineering Talk 
Dual Compensation, By: Jeff Orner 

When specifying an oscillator for a new design, the Engineer is often faced the 

choice of whether to use a high stability OCXO, which consumes modest power 

and generates localized ambient heating, or use a TCXO, which consumes far 

less power and generates far less heat, but typically can’t match the stability 

provided by an OCXO.  With the Greenray T1220 and T1221 Dual Compensated 

TCXO’s the choice is clear. Using a proprietary technique, the Dual Compen-

sated TCXO minimizes the error of a typical TCXO achieving temperature perfor-

mance as low as ± 0.01ppm over a -40 °C to +85 °C range, while consuming as 

little as 25mW (typical) of power regardless of operating temperature.  As an 

added benefit, the compensation technique also greatly minimizes the effect of 

trim skew over temperature, which affords a more predictable tuning range and 

preserves the linearity of the tuning slope.  With the new T1220  and  T1221    

designs, the Engineer 

now has the perfect 

solution to bridge the 

gap between high per-

formance and depend-

ability without the high 

power and tempera-

ture concerns.  With 

the new Greenray Dual 

Compensated TCXO, 

you won’t have to 

think twice.  



The T1220 & T1221 TCXO series uses dual-compensation technology to    

provide stabilities down to ±10ppb over temperature, which is OCXO        

performance without the high power or long warm-up time needed by oven 

controlled oscillators.  The T1220 & T1221 TCXO’s are available from 10 MHz 

to 50 MHz, and typically draws <10mA with a +3.3V supply.  Short term    

stability for a 10 MHz part is typically less than 5x10-11 for a 1sec tau.  Stand-

ard acceleration sensitivity is 2.5x10-9/g but is available with an “LG” option 

down to 7x10-10/g.  The available outputs are CMOS and Clipped Sinewave.  Packages available are a minia-

ture hermetic DIP (20.32x12.7mm) and SMT DIP.  The T1220 & T1221 series TCXO’s are ideal for applica-

tions requiring very tight stabilities, but don’t have the budget for an OCXO.  

T1220 & T1221 

Electronica 2014 
To wrap up the Fall tradeshow season, electronica 
2014 was held from November 11th through the 
14th in Munich, Germany.  The  world’s leading 
trade fair featured electronic components and sys-
tems for just about every application.   
From automotive and industrial electronics to em-
bedded, wireless, and medical electronics, there is 
concentrated expert knowledge, from developers 
to company executives, in nearly all consumer seg-
ments and user industries.  
This is where decision-makers came to search for 
attractive offers and for suitable products and   
solutions to meet current and future require-
ments.  This also included buyers in upper man-
agement who where preparing for and conducting 
business transactions. 

Greenray’s Wayne Bolton was there to welcome 

you in Hall 

B6, Booth 

#368. 

With the Fall comes tradeshow season.  The 17th Europe-

an Microwave Week conference, "Connecting the Fu-

ture", was held October 5th to 10th in Rome, Italy.  This is 

the largest trade show dedicated to Microwaves and RF 

in Europe. 

The exhibition offered exhibitors the opportunity to pre-

sent products, technological devel-

opments and form relationships 

with spectators.   This year’s event 

was held at the Nuova Fiera di Ro-

ma.  Flavien Heurtier represented 

Greenray at Booth #146. 

European Microwave Week 

Also this Fall was the annual Military Communica-
tions Conference October 6th to 8th . Bob Venino 
and Mike Graper represented Statek at booth 312.  
Greenray’s Wayne Bolton and Greenray’s Amanda 
Smith joined their sister company to assist with the 
representation of Solutions3. 

MILCOM 2014 



VISIT GREENRAY 

www.thomasnet.com/profile/00139071/greenray-
industries-

inc.html?cov=NA&what=greenray+industries 

www.rfglobalnet.com/ecommcenter/greenray 

www.directindustry.com/prod/greenray-industries-
53040.html 

www.militarysystems-tech.com/suppliers/frequency-control-
solutions-precision-crystal-oscillators/greenray-industries-inc 

www.GreenrayIndustries.com 

FOLLOW US 

840 West Church Road 
Mechanicsburg, PA  17055 

 
P: 717-766-0223 
F: 717-790-9509 

 
sales@greenrayindustries.com 

*The web addresses show are linked to the correct page. 

*The web addresses show are linked to the correct page. Please note that if you do not have an account the link might not work. 

www.twitter.com/GreenrayInd 

www.linkedin.com/company/greenray-

industries-inc 

www.GreenrayToday.com 

www.plus.google.com/101365729

266527465607/photos?

www.facebook.com/GreenrayInd 
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