QU

~RATION

CONNECTORIZED'RRODUET GUIDE

WWW.EMRESEARCH.COM




EMRESEARCH

FULL SPECTRUM INNOVATION

Founded in 1991, EM Research has been delivering high performance frequency synthesizers
and signal converters for a broad range of applications worldwide. Since our inception we have
developed an extensive library of products. We are your ultimate source for frequency generation,
signal conversion, and integrated microwave assemblies.

The products presented in the Connectorized Frequency Generation Product Guide are only
samples of our growing library. Browse the full spectrum of our products on our website.
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lXE FREQUENCY SYNTHESIZERS

. e Fixed frequencies to 12.5 GHz
7O e SRTRRCNICS . o e e 6 MHz t0 125 Gz
= {' / 15 %15 x 0.6" . ggggggt, connectorized
a .
= Reference
o (MH2) (dBm) (dBo) (MH2) 100 KHz
8 SLFS-500-11 500 +7 -35 10 -100 -110 -130 +12 150
§ SLFS-800-11 800 +10 =285 10 =105 -110 -130 +12 200
(@) SLFS-1000-34 1000 +7 -35 10 -95 -106 -125 +12 150
2 SLFS-2000-11 2000 +7 -35 10 -90 -100 -125 +12 150
SLFS-3000-10 3000 +7 -35 10 -95 -100 -1156 +12 150
SLFS-4000-07 4000 +7 -35 10 -80 -90 =118 +12 150
SLFS-6000-04 6000 +7 -35 10 -80 -90 -115 +12 200
SLFS-8000-07 8000 +/ -35 10 -80 -90 11713 +12 200

o e Exceptionally low phase noise

e Robust designs for extended
temperature and high vibe

ESP series environments available 80 MHz to 46 GHz

Fixed Source PLL DRO Replacement ~ ® Optional internal/external s
reference detect circuit Within Selected Bands

e ESP exhibits no aging

e Optional internal reference
(TCXO and OCXO Available)

Model*** Frequency | Power Out | Harmonics | Reference Phase Noise (dBc/Hz) VCC
(MH2) (dBm) (dBc) (MH2) 100KHz | & | mA)
+3 -40

ESP-1000-21 1000 Internal -130 -136 -142 +12 300

2.25"x2.25"x 0.6

CONNECTORIZED

ESP-2000-21 2000 +14 -30 10 95 =117® -140 +12 225
ESP-4600-02 4600 +15 -35 10 -100 -112 -120 +12 200
ESP-8000-15 8000 +13 -30 100 -100 -105 -112 +5 450
ESP-13250-05 13250 +13 -30 100 -95 -100 -105 +12 300
ESP-22000-09 22000 +10 -30 10 -86 -100 -108 +12 350
ESP-34000-03 34000 +7 -20 100 -95 -100 -102 +15 300
ESP-42000-02 42000 +7 -20 100 95 -100 -102 +15 300

**REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

4 P: 775.345.2411 | EMRESEARCH.COM | FREQUENCY GENERATION



FIXED FREQUENCY SYN THESIE.

e Ruggedized, modular-mount

package
¢ Removable SMA connectors for
H surface mount-ability
. . e II.l_t-tIl-e 'igzrles e Fixed Frequency up to 19 GHz 10 ,MHZ to 19 GHz 2
AL > \/\ . . . e Hermetic seal optional per Within Selected Bands (@)
NC Y o, 137x11'x04 MIL-STD-883 o
ANE e Extreme shock, and vibration Cc
. tolerance r-
: o
Model*** Frequency | Power Out | Harmonics | Reference Phase Noise (dBc/Hz) 2
(MHz) (dBm) (dBc) (MHz) 1KHz | 10KHz | 100KHz [ (V) | (mA) 8
LT-2672-02 2672 +15 -20 100 -88 -908 -120 +5 225 EI
LT-4000-10 4000 +17 -20 100 -85 -95 =118 +5 230
LT-9800-07 9800 +12 -20 10 - -90 -110 +5 165
L T-10500-03 10500 +3 -20 10 -70 -90 -110 +5 175
" e Ruggedized, modular-mount
package
) a;,ﬁk@% . e Removable SMA qgnnectors for
% \ vy Sl Y THOR Series . surfacelmount-ablllty 160 MHz to 17 GHz
= Rugged Frequency Synthesizer ¢ Hermetic sealed option per iy <
L 5 ; ‘ ] ] i MIL-STD-883 Within Selected Bands o
&Q[z‘-, o 25 x1I'x04 e High shock and vibration o
tolerance C
e |nternal reference optional E
VI Frequency | Power Out | Harmonics | Reference Phase Noise (dBc/Hz) 'g
THOR-10900-03 10900 +20 -30 Internal -80 -85 -100 +5 225 E'
THOR-12800-10 12800 +7 -30 50 -90 -95 -120 +5 200
THOR-14275-04 14275 +12 -20 25 -75 -85 -95 +5 375
THOR-18300-02 18300 +19.5 -20 Internal -85 -90 -93 +5 325

e Extremely low output power

. variation (= 0.05 dB) (/)]

N LCO Se_rle_s _ e Fixed frequencies up to 1 to 30.5 GHz R

S - Legendary Calibration Oscillator 30.5 GHz Within Selected Bands o

= A N 3.5"x25" x0.6" e Qutput power up to +10 dBm —

‘o iy e Optional internal reference IE

\ 2

Model*** Frequency | Power Out | Harmonics | Reference Phase Noise (dBc/Hz) ;

8T || EEw || EEd || 00 100 KHz @

LCO-2270-02 2270 10 -30 50 -80 -100 -125 +5 200 5

LCO-12750-05 12750 0 -20 Internal -88 -95 -95 +5 700 m

LCO-20700-02 20700 0 -20 Internal - -50 -75 +5 775 @
LCO-30500-03 30500 0 -20 Internal = -50 =73 +5 700

**REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

P: 775.345.2411 | EMRESEARCH.COM | FREQUENCY GENERATION 5



SPECIAL CAPABILITIES

MRO Series e Mechanically tuned cavity 3.25 to 10.8 GHz

- : replacement oscillator
Mechanical Replacement Oscillator Within Selected Bands
305" x 202" x1.62

Model*** Frequency | Power Out | Harmonics | Reference FhEse NelEe (dBC/ i)
(MH2) (dBm) (dBc) (MH2) 1 KHz 10 KHz | 100 KHz (mA)

MRO-6150-03 6150 +13 Internal -115 -24
MRO-6400-03 6400 +13 -30 Internal -75 -95 -115 -24 250

The MRO Seriesreplacesaging cavity oscillators. It utilizes phase locked loop technology for
superior stability while maintaining exceptional phase noise - exceeding the original cavity
oscillator designed in the 1980's. Aging microwave links will see improved S/N and digital
signalquality whenoldercavity oscillatorsarereplaced withthe MRO Seriesfrom EM Research.
Duetoits large frequency coverage, multiple cavity oscillators can be replaced with a single
MRO unit, simplifying supply chain logistics. Inthe MRO Series, mechanicaltuningisreplaced
with precise digital control of the output frequency. A screw mimicking the mechanical
tuning of cavity oscillators is employed to increment/decrement the output frequencies.

**REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

FULL SPECTRUM

FREQUENCY GEI\IERATION

. Our,frequenCy generatlon products are the core of
" our business: From our: surface mount LX series to
: the fast smtchmg ZFR series, they stand as giants. :

Our. slgnal converters and lntegrated microwave

assemblles reach for the stars from thelr shoulders.
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W™
EMRESEARCH

FULL SPECTRUM INNOVATION

LABORATORY

FULL SPECTRUM
RESEARCH

In research, often the most challenging task isn’t
testing the hypothesis. It’s the quest to obtain the
funding necessary to do so. EM Research designs
frequency synthesizers that can replace expensive
test equipment, enabling researchers to obtain

critical data at a far more economical cost.

ESP SERIES
Page 4 y
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EREEE REQUENCY SYNTHESIZERS

SLS Series

Single Loop Synthesizer
15"x15"x0.6"

CONNECTORIZED

SLS-1100-06 1100 +10

SLS-1800-07 1700 1800 0 £28
SLS-6200-02 5800 6200 +7 -30
SLS-9100-02 8700 9100 +7 -20

MBS Series

Model** Frequency Range (MH2) | power Out | Harmonics | Reference

Programmable frequencies up
to 14 GHz

Output power up to +18 dBm
Optional internal reference

Compact, connectorized
package

Internal -55 -80
10 -75 -75
10 -70 -70

Produces multi-octave
bandwidths

Programmable frequencies up

(o] &, ® Multiple Band Synthesizer to 21 GHz
N ® 35 x25 x06 Output power up to +14 dBm
E Low power consumption
(@) o
=
8 Frequency Range (MH2) | power Out | Harmonics | Reference
2 Minimum Maximum (dBm) (dBc) (MH2z2)
= | Minimum | Maximum |
(@) MBS-250-08 20 250 +3 -20 10 - -80
o MBS-4000-13 250 4000 +3 -20 10 - -80
MBS-5600-02 800 5600 +7 -20 10 -75 -80
MBS-10800-03 7700 10800 +7 -20 100 -80 -90
Produces multi-octave
. bandwidths
MBS-XC Series Programmable frequencies up
Multiple Band Synth. - Extra Coverage to 6 GHz
35" x25"x0.6" Output power up to +14 dBm

CONNECTORIZED

Frequency Range (MH2) | power Out
Model***
Mlnlmum MaX|mum (dBm)

MBS-XC-6000-04 100 6000 +10

(dBc)

Harmonics | Reference

Low power consumption

-85 -

Internal

***REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS
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Phase Noise (dBc/Hz)

5 MHz to 14 GHz
Within Selected Bands

-110 | +12 | 300

-100 +8 250
-80 +12 1 180
-75 +12 180

10 MHz to 21 GHz
Within Selected Bands

Phase Noise (dBc/Hz)

-102 +5 | 300
-90 +15 | 300
-120  +12 | 450

200 MHz to 6 GHz
Within Selected Bands

VCC

-100 +5



PROG. FREQUENCY SYNTHESIE-.

" Frequency Range (MHz)
Mo e *kk

SBC-520-03
SBC-2750-03 1600
SBC-4860-03 1000
SBC-8600-02 7800

Vet Frequency Range (MHz)
O e’r**
Minimum | Maximum

KB-35500-02

34500

SBC Series

Small Step Broadband Synthesizer
35" x25"x10"

+10
2750 +7 -15
4860 +0 -15
8600 +10 -20

ZFR Series

Fast Switching Frequency Synthesizer

45" x25"x0.6"

Minimum Maximum

Model***
ZFR-8500-04 7200
ZFR-12750-06 | 10900
ZFR-20000-09 4000
ZFR-30500-03 = 28000

8500 +0 25
12750 0 20
20000 +10 20
30500 0 20
KB Series

Ka Band Synthesizer
55"x25" x 06"

35500

Power Out | Harmonics | Reference
(dBm) (dBc) (MH2)

Fine resolution design
(step sizes down to 1 Hz)

Broadband designs available
(up to 3 octaves)

Low phase noise
Ultra-low spurs
Optional internal reference

Internal -110 | 117
10 -95 | -100
Internal -85 -95
10 - -90

Programmable frequencies up
to 31 GHz

Small step sizes

(down to 1 KHz)

e Broadband designs available

Power Out | Harmonics | Reference
(dBm) (dBc) (MH2z)
+20 -20 10

(up to 4 octaves)

Fast switching units
available (<100 pSec)

Reference
(MHz)
Internal -80 -9
Internal -88 -95
10 -86 -90
Internal - -50

1 to 2 GHz of programmable
range

Step size down to 1 MHz
Narrow-Band replacement for
bulky bench-top generators
Non-volatile memory of
frequency set point

Redundant internal reference with
Reference Detect Switch

***REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS
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Phase Noise (dBc/Hz)

10 MHz to 18 GHz
Within Selected Bands

VCC

-117 820
-106 | +12 | 750
-105 +5 | 770
-100 +5 | 650

8 MHz to 31 GHz
Within Selected Bands

Phase Noise (dBc/Hz)

-95 +5 | 700
-90 +5 | 1500
-75 +5 700
25 to 46 GHz

Within Selected Bands

VCC

-110 | +12 | 1300

d3ZI401D3ANNOD d3ZI4O01LD3ANNOD
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OGIFREQUENCY SYNTHESIZERS

* Ruggedized, modular-mount

package
-~ LT Series e Hermetic seal option per
e £ it MILSTD-883 100 MHz to 16.5 GHz
a S e Extreme shock and vibration Within Selected Bands
/ //.%’/’7} / 1.3"x1.1"x 0.30" tolerance
&) %{,./_ i e Fast switching units

available (<100 pSec)

Modat Frequency Range (MH2) | power Out | Harmonics | Reference vee
@am | (8o | (M) 100 KHz | (V) (A

MODULE-MOUNT

LT-2300-04 2200 2300 +7 -20 80 -90 -97 -118 +5 | 130
LT-7000-02 5000 7000 +6 -20 50 -85 -90 -90 +5 | 110
LT-8000-05 5000 8000 +6 -20 50 -85 -85 -85 +5 | 210

- * Ruggedized, modular-mount
package
‘JZ%&Q@ e Removable SMA connectors for

Dty «  THOR Series surface mount-aniity 100 MHz to 25 GHz

ol
¥ 5 Fast switchi it
) S = Rugged Frequency Synthesizer ¢ Fast switching units i
t%%z ’ " “ available (<100 pSec) Within Selected Bands
¢ ZZZE" o 25" x11"x 04

e High shock and vibration
tolerance

e Hermetic seal option

MODULE-MOUNT

Reference |_Phase Noise dBc/Ha) | vec
@Bm | (B0 1 KHz
THOR-9500-07 | 8875 9500 +10 -20 Internal | -85 | -95 | -105 | +5 | 400
THOR-10750-04 10125 10750 +10 -25 Internal -85 | -95 | -108 = +5 @ 325
THOR-13960-03 | 12580 13690 +7 -20 10 -80 | -86 | -94 | +5 | 500
THOR-18000-08 17000 18000 +10 -20 Internal |~ -85 | -90 | -93 | +5 | 400

**REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

i
e 4
oo
’

FULL SPECTRUM =~ -
- CUSTOM ASSEMBLIES

" EM Research V\}as--founded'o;n buildling,uniqu.e :

-solutions to challenging problems. We take’pride

in engineering tfie impossible and 'crea,ting,cust’om J
designs for our customers. We cqnsiantly chal,len;éje'.' 4
ours/elv’e:;;/to reach for the stars.and push the limits.
of the RF/Microwave industry.’ ' :

’
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PROG. FREQUENCY SYNTHESIE-.

S ¢ Direct digital synthesizer with
& & phase locked loop

. Very fine step size, below 1 Hz
DDSPLL Series

Exceptional phase noise 1 MHz to 1 GHz
DDS Phase Locked Synthesizer Typical jitter of 500 fsec Within Selected Bands
25" x45 x06" Fast switching speed < 1 psec
Multi-octave capability
Internal reference available

Model*** FrequencyRange(MHz) Power Out | Harmonics | Reference
@Bm) | (o | (MH2 ()

DDSPLL-30-02 100 -165 | -165 -168 +5 500
DDSPLL-65-02 3 30 +13 =23 10 -130 | -145 -150 +5 500

S3LLNIFgvdv 1VIO3AdS

e Ka band synthesizer
e Four swept FMCW bands each

FMCW Series 250 MHz wide 26.5 to 36 GHz

Freq. Modulated Conti W 250 MHz FM i .
req. Modulated Continuous Wave . z sweep in Within Selected Bands

. . . 220 seconds
55"x25"x0.6 ) '
e Automatic reset and ready to fire

next sweep in less than 10 uySec

Frequency Range (MH2) | power Out | Harmonics | Reference -
Model***
Minimum | Maximum (dBm) (dBc) (MHz) 10 KHz | 100 KHz | 1MHz | (V) | (mA)

FMCW-36000-02 35000 36000 +13 -20 10 -85 -92 -110 | +12 | 650

S3ALLINTIgvdvO 1vIO3dS

***REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

P: 775.345.2411 | EMRESEARCH.COM | FREQUENCY GENERATION 11
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~ communications through continuous innovation in size,

power consumptioh and performance. We’re working
hard to keep your customers connected, yet unplugged.

DESIGNED AND

. MANUFACTURED IN 8 YEARS OF
RENO, NV, USA 20 EXCELLENCE
“BATTLE BORN”
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PHASE LOCKED CRYSTAL OSCILEANE.

e Fixed frequencies up to
500 MHz

Low phase noise

PLXO Series

& =] Phase-Locked Crystal Oscillator * Internal OCXO or TCXO options wﬁhtosﬁo? gnBsz 9]
y 15 . . e Stability £30 ppm possible ithin selected bands O
5'x15"x06 : 2
~ e Compact, connectorized
5 package 2
: m
0
Model** Frequency | Power Out | Harmonics | Reference Phase Noise (dBc/H2) (o)
PLXO-10-43 10 +14 -20 10 -120 -145 -155 +5 165 11
PLXO-50-22 50 +10 -20 10 -110 -140 -160 +12 95 =
PLXO-100-120 100 +10 -25 10 -115 -144 -154 +5 120
PLXO-500-04 500 +7 -20 10 -80 -115 -140 +5 120
e Ruggedized, modular-mount
package
. e Removable SMA connectors for (72)
XLT Se_rIeS surface mount-ability 20 to 400 MHz 3
Exemplary Little THOR o Hermetic sealed option per Within Selected Bands o)
13"x11"x 04" MIL-STD-883 —
e Extreme shock and vibration IE
tolerance
$
Model** Frequency | Power Out | Harmonics | Reference Phase Noise (dBc/Hz) g
(MHz) (dBm) (dBc) (MHz) 1KHz | 10KHz | 100KHz [ (V) | (mA) | T
XLT-100-05 100 +6 -20 - -135 -155 -155 +5 180 5
XLT-200-04 200 +7 -20 10 -120 -145 -155 +5 165 ﬁ
XLT-400-02 400 +7 -20 10 -120 -144 -145 +5 85 @
XLT-500-03 500 +17 -20 10 -100 -115 -137 +5 175
é f . . e 1 PPS input from GPS receiver (7))
2 3 ' ey . o Up to four fixed-frequency RF av)
. el o GDX Serle_S outputs (5 MHz to 100 MHz) 10 to 100 MHz cn;
’éi.@ i . ! GPS Disciplined Oscillator e Optional loss of lock and Within Selected Bands —_
2y . 35 x25" x06" holdover alarm outputs >
8. e Extremely low phase noise ™
O
3
Model** Frequency | Power Out | Harmonics |  Spurs Phase Noise (dBc/Hz) E
GDX-10-13 10 +10 -30 -70 -130 -150 -154 +12 400 :'
m
GDX-64-02 64 +3 -20 -80 -140 -150 -150 +12 300 (7))
GDX-100-03 100 +13 -30 -70 -131 -151 -154 +15 350

***REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

P: 775.345.2411 | EMRESEARCH.COM | FREQUENCY GENERATION 13



RDS-10-40 10 +12 +2.5

RDS-50-01 50 +20 +2.5 10
RDS-100-07 100 +13 +5.0 10
RDS-100-08 100 +10 +0.09 10

**After OCXO Stabilization
**REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

CONNECTORIZED

K-'BAND,. ,
19;2 to 21.5 GHz
17.7 to 20.1 GHz.

14 P:775.345.2411 | EMRESEARCH.COM | FREQUENCY GENERATION

e Standard internal TCXO
(£2.5 ppm, stability)

-120 -140 -145

-110 -130 -140 +5
-105 -135 -145 +5
-120 -140 -150 +5

-

Ku BAND
107 to 12, 75 GHz

a 4 REF Se_ries e Optional internal OCXO 5 to 500 MHz
o i Reference Oscillator (x30 ppm, stability) Within Selected Bands
N 20"x15"x 06" e Fixed frequencies up to
E 500 MHz
(@)
-
pa (MH2z) (dBm) (dBc) (ppm) 1
2 0 Hz | 100 Hz | 1KHz -
(@] REF-10-131 -15 +2.5 -110 -130 -150
= REF-40-05 40 +5 -15 +2.5 -90 -105 -135 +12 80
REF-60-06 60 +3 -20 +5.0 -80 -125 -140 +5 80
REF-100-124 100 +10 -15 +2.5 -90 -110 -140 +5 50
e Standard internal TCXO
. (£2.5 ppm, stability)
® RDS Series + Optional internal OCXO 10 to 100 MHz
Q Reference Detect Switch (£30 ppb, stability) Within Selected Bands
20"x15"x0.6" ¢ Fixed frequencies up to
100 MHz

. | Frequency | Power Out | Temp. Stability | Reference | Phase Noise (dBC/ Hz)
Model
(MH2) (dBm) (ppm) (MH2) | 100Hz | 1 KHz 10 KHz (mA)

150

200

200
250"




FREQUENCY MULTIPLIERS & DINAISESS

e 10 MHz input to 100 MHz

%/ Q output (x10 Multiplication)
e " . * Ruggedized, module-mount
,52'.9 &0‘” M10X Serles p;,lglgaegelze moaule-moun
5 X10 Frequency Multiplier ¢ Removable SMA connectors for 100 MHz <
N 13" x11"x 04" surface mount-ability (@)
\. e Extreme shock and vibration )
' tolerance C
-
i
Model*** Frequency In | Frequency Out | RF Input | RF Output | Harmonics | Sub Harmonics 2
(MH2z) (MH2z) (dBm) (dBm) (dBc) (dBc) (@)
c
M10X-100-21 100 E'
M10X-100-22 10 100 0 +10 -20 -40
M10X-100-23 10 100 0 +3 -20 -40
M10X-100-24 10 100 0 +10 -20 -40

e Frequency divider

Integrated signal conditioning,
amplification, supply regulation

FD Sel_'l_es e Wide input power range 10 MHz to 3 GHz
Frequency Divider e Greater harmonic rejection and Within Selected Bands
15"x15"x 06" square wave outputs available

5V, 8V, or 12 V operation
e Vibration testing available

Model | Freauency In | Frequency Out | . .\ By Harmonics Phase N0|se (dBc/Hz)
(MH2) (MH2) (dBc) 100 Hz | 1KHz | 10 KHz | -

d3ZI4O01O93aNNOD

FD-9-03 216.66 9.028 -15 - 185
FD-10-08 100 10 10 -15 = = = +12 125
FD-80-02 80 10 8 -15 -125 -145 -150 +12 125

***REPRESENTATIVE MODEL FROM A VAST LIBRARY OF OPTIONS

""NEW TBUC SERIES FROM EM RESEARCH
‘ TRIPLE BAND BLOCK-UP CONVERTER "~

-

-

P: 775.345.2411 | EMRESEARCH.COM | FREQUENCY GENERATION 15
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