





T1307

ULTRA-LOW ACCELERATION SENSITIVITY @@z@

MINIATURE SMT PACKAGE
Frequency 10.0 MHz to 50.0 MHz
Output CMOS Square Wave (Option C)
Clipped Sine Wave (Option S)
Symmetry 50% = 10% (CMOS)

Output Load
Temp Stability

(other stabilities available)

Voltage Stability
Frequency vs. Load
Aging

Phase Noise

(typ @ 10 MHz)

Acceleration Sensitivity
Frequency Adjust
Supply Voltage

Supply Current
Warm Up Time

CMOS: 15 pF typ; Clipped Sine: 10 kQ, 10 pF typ

Temp Range Tolerance Option
-20°C to +70°C + 0.5 ppm N57
-40°C to +85°C +1.0 ppm T16

+1 x 107 max for a 5% change
+1x 107 for a 10% change
<+ 0.5 ppm/yr @ 10 MHz typ after 14 days operation

Offset dBc/Hz
10 Hz -95
100 Hz -123
1 kHz -145
10 kHz -155
100 kHz -157

<7 x107%/g (SD option); = 1 x 10-'%/g, worst axis (LG option);
<7 x 10"/g, worst axis (ULG option)

+ 7.0 ppm typ, positive slope

0 to V. EFC, 50 kQ input Z

+5.0 VDC or +3.3 VDC + 5%

6 mA max

to within =1 ppm in 10 msec

For RFQ specify: Model - Stability - Output - Supply Voltage - g-Sensitivity - Frequency
Example: T1307 - N57 - C - 3.3 - SD - 10.0 MHz

PAD CONNECTIONS

1. EFC

2.N/C

3.0V & CASE GND
4. OUTPUT

5.N/C

6.V SUPPLY

RECOMMENDED LAND PATTERN

DIMENSIONS LAND PATTERN DIMENSIONS

TYP MAX TYP MAX
DIM in. mm in. mm DIM in. mm in. mm
A 10.360 9.14 0.370 9.40 | 0.200 5.08 0.210| 5.33
B 10295 7.49 0.305 7.75 J |0.185 4.70 0.195 | 4.95
C 0.146 3.71 0.157 4.00 K 10.055 1.40 | NA NA
D |0.215 5.46 0.225 5.72 L 10.045 1.14 NA NA
E |0.200 5.08 0.210| 5.33 M 0.015 0.38 NA NA
F 10.039 1.00 | NA NA N 10.055 1.40 @ NA NA
G |0.0568 146 NA NA O 10.041 1.04 | NA NA
H 10.040 1.02 | NA NA P 10.063 1.60 NA NA
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T1354

RADIATION TOLERANT 100kRad (Si) TID
ULTRA-LOW ACCELERATION SENSITIVITY

Frequency
Output
Output Level
Output Load
Temp Stability

(other stabilities available)

Voltage Stability
Frequency vs. Load
Aging

Phase Noise

(typ @ 10 MHz)

Acceleration Sensitivity
Frequency Adjust

Supply Voltage
Supply Current
Environmentals

IEXO

S

<2
N
OB L VS
2

10.0 MHz to 100.0 MHz

Clipped Sine Wave :

+1.5 V,_, min typ, +1.0 V., Min

10 ko, 18 pF typ PP

Temp Range Tolerance Option
-20°C to +70°C +1.0 ppm N16
-40°C to +85°C + 5.0 ppm T56
-55°C to +125°C + 7.0 ppm X76

+ 3 x 107 max for a 2% change
+1x 107 for a 10% change
< 1.0 ppm/yr @10 MHz typ

Offset dBc/Hz
10 Hz -90
100 Hz -120
1 kHz -145
10 kHz -150
100 kHz -155

<7 x107'%/g (SD option); =7 x 10-""/g (LG option)
+ 7.0 ppm typ, negative slope Vyqto 0 V

0 to V; EFC, 50 kQ input Z

+5.0 VDC or +3.3 VDC + 5%

35 mA

Vibration per MIL-STD-883, Meth 2007, Cond A
Shock per MIL-STD-883, Meth 2002, Cond B
Operating Temp -55°C to +125°C

Storage Temp -65°C to +125°C

Radiation Designed to operate during 100kRad (Si) TID
Package Finish Stainless Steel & Nickel-plated Kovar
Package Weight approx. 3 grams
For RFQ specify: Model - Stability - Supply Voltage - g-Sensitivity - Frequency DIMENSIONS
Example: T1354 - T56 - 3.3 - SD - 100.0 MHz TYP MAX
DIM in. mm in. mm
A 0.80 20.32 0.82 | 20.83
fe— D — B 0.50 12.70 0.52 | 13.21
K 3 C NA NA | 0.370 | 9.40
I Y G I D 0.220 5.59 0.240| 6.10
(7 3) ( T 7 8® E |0.200 5.08 |0.210| 5.53
D O O F 0300 7.62 0310 7.87
— LT ® ® G 0600 1524 0.610 15.49
‘ l E I H 0.150 3.81 0.160 | 4.06
+ 5 R i | 0300 7.62 0310 7.87
J 00.018 00.46 00.021) ©0.53
| I K 0.031 0.79 0.041 | 1.04
>=' @Q 9 PAD CONNECTIONS
T | -~ 1.EFC
B (o] H .
MARKING, THIS SURFACE 1 g y\//o& CASE GND
PIN 1 IDENTIFICATION 8: OUTPUT
9.N/IC
14.V SUPPLY

PINS 6 & 9: Internal use
only & must be isolated
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ZT600

SMT PACKAGE

tEXE

TIGHT TEMPERATURE STABILITY

Frequency
Output

Harmonics
Symmetry
Output Level
Output Load
Temp Stability

(other stabilities available)

Aging
Phase Noise
(typ @ 10 MHz)

Voltage Stability
Frequency Adjust
Supply Voltage
Supply Current

MODEL OUTPUT

ZT600 CMOS
ZT601 Sine Wave

|
1 i
|

P M\ ey

/

I

PAD CONNECTIONS

1. OUTPUT

2.V SUPPLY

3.0V & CASE GND
4. EFC

5. 0V & CASE GND
6.0V & CASE GND

A. SCLK (Internal Use Only)

B. DIO (Internal Use Only)
C. CS (Internal Use Only)

10.0 MHz to 500.0 MHz b
ZT600: Square Wave, CMOS (10 to 125 MHz only) =

ZT601: Sine Wave, 0 dBm min into 50 Q
-20 dBc (Sine Wave)

50% =+ 10% (Square Wave)

+0.2 V max to +4.5 V min

CMOS: 15 pF typ

Temp Range Tolerance Option
-10°C to +60°C + 0.2 ppm G27
-20°C to +70°C + 0.5 ppm N57

-40°C to +85°C + 0.5 ppm T57

-40°C to +85°C + 1.0 ppm T16

< 0.5 ppm/yr @ 10 MHz typ

Offset dBc/Hz

10 Hz -95

100 Hz -125

1 kHz -140

10 kHz -150

100 kHz -155

1

— PAD 1 IDENTIFICATION

< 0.5 ppm typ for 5% change

+ 7 ppm typ via 0 to V. control V, positive slope
+5.0 VDC =+ 5% (+3.3 VDC option available)

< 35 mA max

For RFQ specify: Model - Temp Stability - Supply Voltage - Frequency
Example:

ZT600 - T16 - 5.0 - 10.0 MHz

RECOMMENDED LAND PATTERN
U

C
MARKING, THIS SURFACE

LAND PATTERN DIMENSIONS

DIMENSIONS TYP MAX
TYP MAX DIM in. mm in. mm
DIM | in. | mm | in. | mm N 0.800 20.32  0.820 | 20.83
A 1150 29.21 1.170|29.72 o 0150 = 381 | 0.170 | 4.32
B | 1.000 25.40 1.020 | 25.91 P 0275 = 6.99 | 0295 | 7.49
C 10200 5.08 0.220 559 Q 0.050 20.32 0.820 | 20.83
D |1.000 25.40 1.020  25.91 R 1.000 2540 | 1.020 | 2591
E |0.500 12.70 0.520 | 13.21 S 0.303 770  0.323 | 820
F | 0.400 10.16 | 0.420 | 10.67 T 0091 = 231 | 0.111 | 2.82
G | 0.150 3.81 |0.170 4.32 u 0.158 = 4.01 | 0.178 | 4.52
H 0275 699 0.295| 7.49 v 0100 | 254 | 0.120 | 3.05
| | 0.800 20.32 0.820 | 20.83 ??ATE: ich is shaded around Pads A B
. Area wnich IS shadea arou g
J 10.8001l120.520 0.820 | 20.63 and C are N/C and should not have any
K 0.100 2.54 NA NA metalization in this area. .
L 0.100 2.54 NA NA 2. Landing Pads should not extend any
M  20.090 2229 NA NA further underneath PCB than shown.
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ZT610

tEXE

LOW PHASE NOISE
VERY RUGGED PACKAGE
Frequency 10.0 MHz to 50.0 MHz \\\%
Output CMOS Square Wave; capable of sink/source to 15 mA [
Load 10to 15 pF
Symmetry 50% + 10%
Rise/Fall Time <3ns
Temp Stability Temp Range Tolerance Option
(other stabilities available) 0°C to +50°C + 0.5 ppm B57
-20°C to +70°C + 1.0 ppm N16
-40°C to +85°C + 3.0 ppm T36
Aging <1 ppm/yr; <+ 5.0 ppm for 10 years
Phase Noise Offset dBc/Hz (10 MHz)
(typ @ 10 MHz) 10 Hz -105
100 Hz -135
1 kHz -155
10 kHz -160
100 kHz -163

Voltage Stability
Frequency Adjust
EFC Characteristics
Supply Voltage
Supply Current
Environmentals

<1 ppm for a 5% change

+ 5 ppm typ; positive slope; settable to nominal for 10 years
+0.5 Vto +4.5 V EFC; Input Z: 100 kQ; Input I: < 50 uA
+5.0 VDC % 5%

< 15 mA + output sink/source current (15 pF load)

Random Vibration per MIL-STD-202, Meth 214, Cond IA

For RFQ specify: Model - Temp Stability - Frequency

Example:

— |
N\ /R
B ——= N\

PIN 1 IDENTIFICATION >

Shock per MIL-STD-202, Meth 213, Cond C
Storage Temp -55°C to +85°C
ZT610 - N16 - 10.0 MHz
OUTLINE f=— D —> DIMENSIONS
K TYP MAX
I J DIM in. mm in. mm
O { + @ A | 080 2032 082 2083
5 T (7) O B | 050 1270 052 |13.21
}_—@e D C | NA  NA | 037 934
_ T -® ® D (0215 546 0230 584
E 0200 508 0210 533
ST T F 0800 7.62 0310 7.87
— ® ® G | 0.600 15.24 0.610  15.49
H 0150 3.81 0.160  4.06
3 @O O@ | 0300 7.62 0310 7.87
\ — & 1@ J  00.018| 60.46 00.021| 00.53
8 | K 0018 046 0.024 | 061
e——C ——> H L 0100 254 0.110 2.79
MARKING, THIS SURFACE le——

PAD CONNECTIONS

1. EFC

7.0V & CASE GND
8. OUTPUT

14. SUPPLY V

All other pins are N/C
and should be isolated.

2021 Greenray Industries, Inc.

840 West Church Road, Mechanicsburg, PA 17055

Telephone: 717-766-0223 Fax: 717-790-9509 e-mail: sales@greenrayindustries.com www.greenrayindustries.com



OSCILLATOR PHASE NOISE

INTRODUCTION

Phase noise is a phenomenon which is present on
every oscillator output spectrum. Phase noise can
often be the limiting factor that defines the specifi-
cations that are achievable in a given system. High
phase noise in the local oscillator of a receiver will
limit the sensitivity to detect very low power sig-
nals. Such as a very weak radio station or a radar
return from a distant target. In a phase modulated
digital transmission system it will directly affect the
achievable Bit Error Rate. If the signal is to be mul-
tiplied to a higher frequency it is important to start
with phase noise as low as possible since the noise
will degrade as 20 times the log of the multiplica-
tion factor. It is, therefore, necessary to understand
and to quantify phase noise so that its effects on the
higher level product are minimized.

An ideal oscillator would generate a pure noise-free
sine wave. In the frequency domain, this would be
represented as a single bright line on a spectrum
analyzer with all of the carrier signal’s power at a
single precise frequency. But all real oscillators
produce noise due to active devices in the circuit.
This noise arises from rapid short term random
phase fluctuations that cause time domain instabili-
ties. These instabilities modulate the carrier which
then translates them to the frequency domain.
These phase noise components spread the power of
the carrier signal to adjacent frequencies resulting
in noise sidebands.

Phase noise is typically noted as £(f). It is usually
given in units of dBc/Hz which represents the noise
power relative to the carrier contained in a THz
bandwidth centered at certain offsets from the car-
rier. The phase noise spreads out equally on either
side of the carrier but according to IEEE definition,
only one side is measured - hence the designation
SSB or single sideband phase noise.

Amplitude
‘ Carrier
Level
below 1Hz
. —— ——
carrier ! Phase Noise
(dBc)
\
Frequency -

Offset from carrier

MEASURING PHASE NOISE

In some cases, it may be possible to measure phase
noise directly with a spectrum analyzer as long as
adjustments are made for the measurement band-
width. But this is only possible if the oscillator
under test exhibits a relatively high level of phase
noise. With most crystal oscillators and other high
stability sources, the phase noise of the unit being
measured will be much lower than the noise of the
wideband local oscillator in the spectrum analyzer.
The noise of the unit under test therefore can’t be
determined. Special test sets or phase noise analyz-
ers are required.

Amplifier

Vee > Oscillator

UnderTest | output

[ ]

Spectrum
Analyzer

Low Pass

Mixer Filter

Reference
Vee ) Oscillator

Output

The classical method for phase noise measurement
employs two oscillators of the same frequency
which are phase locked in quadrature with a very
low bandwidth loop. This nulls out the carrier
leaving just the residual phase noise which can be

©2021 Greenray Industries, Inc. All rights reserved.

Reproduction in whole or in part is prohibited.

840 West Church Road, Mechanicsburg, PA 17055
Telephone: 717-766-0223 Fax: 717-790-9509 e-mail: sales@greenrayindustries.com www.greenrayindustries.com



OSCILLATOR PHASE NOISE

measured with a low frequency analyzer. If two
identical units are used, it is assumed that 3dB can
be subtracted from the measurement. Or if a refer-
ence is used which is known to have much lower
noise than the UUT, then the measured noise is pri-
marily just due to the UUT. But very sensitive
phase noise analyzers are now available which can
take the input directly from a single UUT and with
the push of a button accurately characterize the
phase noise over a wide frequency range with noise
floors lower than -170dBc/Hz.

TYPICAL CRYSTAL OSCILLATOR PHASE NOISE

The graphs here show the typical phase noise per-
formance of some common crystal oscillators. The
first graph is from a miniature 10 MHz TCXO. This
performance is typical for small low-cost units,
measuring about -100dBc/Hz at 10 Hz offset from
the carrier with a noise floor of -156dBc/Hz.
When much lower phase noise is needed, an
OCXO is often specified. The second graph shows
the noise of a 10 MHz OCXO. These units employ
a very high-Q SC cut crystal for much lower noise
close to the carrier, achieving -100dBc/Hz only 1
Hz from the carrier. Low noise discrete circuitry
then lowers the noise floor to -170dBc/Hz.

As the oscillator frequency increases, the phase
noise at a given offset increases proportionally. The
graphs at the bottom illustrate the difference be-
tween a typical TCXO and OCXO at 100 MHz.

PPhase Noise 10,0008/ Ref -20.00dBc/Hz [Smo]
2000 Carrier 100.000337 MHz__ 10.5093 dBm
/ 1 kAz  -135.3811 dec/Hz
i 10 kHz -153.1409 dBc/Hz
1 100 kHz -162.0501 dBc/Hz
1 MHZ -163.1846 dBC/Hz

Lwwp

v

100MHz Discrete TCXO

PPhase Noise 10.00dB/ Ref -60.00dBc/Hz [Smo]

Carrier 9.999998 MHz _ -5.5142 dBm

-60.00

-70.00

-100.0
-110.0
-120.0
-130.0
-140.0
-150.0

160.0
-170.0

-180.0

-19
-200.0

-210.0

10MHz Miniature TCXO

1: 10 Hz -97.9113  dBc/Hz
2: 100 Hz -122.9117 dBC/Hz
3: 1 kHz -148,9273 dBc/Hz
4: 10 kHz -155.3312 dBC/Hz
>5: 100 kHz -156.6310 dBC/Hz

Stop 1 MHz

PPhase Noise 10.00cB/ Ref -40.00dBc/Hz [Smo]

Carrier 10.000012 MHz 16,7269 dBi

-40.00
-50.00
-60.00
70,00
-80.00
90,00
-100.0
-110.0 |
-120.0
-1300 |
140.0
-150.0
-160.0
-170.0
-180.0

190.0

10MHz $C/OCX0

1;]]10 Hz -134.3197 dBC/Hz
2:/10 Hz -134.3197 dBc/Hz
311|100 Hz | -1535.7961 dBc/Hz
4; | |1 |kHz -165.6096 dBc/Hz
SY110 kAz  [-173.4598 dBC/HE
61| |100 kHz |-176.9381 dBC/HZ
S7T L MAZ —181.1685 dBC/HZ

6

200.0 Py

169 D

‘ i
Omit|  LOOnt [<150kHe]!

188K ~

|FGansode  Frem Band [10M-414H2] fdents|  Come 20

[pPhase Noise 10.00dB/ Ref -40.00dBc/Hz [Smo)
40,00 T -

100MHz SC OCXO

Carrier 100.000004 MHz _ 13.0092 dBm
1 10/n2Z -101.5233 dBc/Hz
: 100 Mz -131.0742 dBC/Hz
i 1kWz - -158.3553 dBc/Hz

v,

Lombwd
"
o
3
&

|

=
S
=
153
S
2
o
a
&
a
SN
S
B

-176.2995 dBC/Hz
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LOW PHASE NOISE

ULTRA-LOW G-SENSITIVITY

Frequency
Output

Symmetry
Output Load
Harmonics
Temp Stability

(other stabilities available)

Aging

Frequency vs. Supply
Frequency Adjust
Input Voltage

Input Power

Phase Noise

(typ @ 50 MHz, 5 V)

Acceleration Sensitivity

o\
- Y\«)gfﬁ g\q\\ AL
RS>

10.0 MHz to 50.0 MHz

CMOS Square Wave (C option)
Sine Wave (S option)

50% + 10% (Square Wave)
CMOS: 15 pF typ

-20 dBc (Sine Wave)

Temp Range Tolerance Option
-10°C to +60°C +0.2 ppm G27
-20°C to +70°C + 0.3 ppm N37
-40°C to +70°C + 0.4 ppm S47
-40°C to +85°C + 0.5 ppm T57
< 0.5 ppm/yr

+ 3 x 10° for a 5% change

+ 5.0 ppm typ, positive slope; 0 to Vsupp|y EFC

+5.0 VDC or +3.3 VDC (at turn-on voltage must rise to > 3 V within 15 msec)
Warmup: <3 W for 5 minutes; Idle: <1.0 W @ +25°C

10 Hz -97 dBc/Hz

100 Hz -125 dBc/Hz
1 kHz -149 dBc/Hz
10 kHz -155 dBc/Hz
100 kHz -158 dBc/Hz
M -165 dBc/Hz

<7 x10"/g, worst axis, DC to 2 kHz

For RFQ specify: Model - Stability - Output - Supply Voltage - Frequency

Example:

YH1300 - N37 - S - 5.0 - 10.0 MHz

D DIMENSIONS
a_i_. T MAX
/K—ﬁ\ ] | 7+ @8 DIM | in. mm in. mm
H T ol o A |0.800]20.32]0.820 | 20.83
—— | & 6@ 9 B | 050 [12.70]0.520 | 13.21
$ | c | NA | NA [0.358] 9.09
+ A G <‘ D [0.220| 5,59 |0.240 | 6.10
E E |o0.200] 5.08 |0.210] 5.33
| F |o0300| 7.62 [0.310] 7.87
D OO - G |0.600|15.24 | 0610|1549
W\ /) \ @ ® H [0.150| 3.81 |0.160 | 4.06
. — I |0.300] 7.62 [0.310] 7.87
B c <—"—I H J [00.018] 20.46 [00.021] 20.53
=~
K |R0.020R0.51|R0.030] R0.76
PAD CONNECTIONS
1. EFC

8. OUTPUT

7.0V & CASE GND

14. SUPPLY VOLTAGE
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LOW PHASE NOISE

COMPACT EURO PACKAGE
Frequency 10.0 MHz to 100.0 MHz ]
Output Sine Wave (YH1310); CMOS (YH1311)
Symmetry 50% = 10% L
Output Load CMOS: 15 pF typ
Harmonics -20 dBc (Sine Wave)
Temp Stability Temp Range Tolerance Option
(other stabilities available) 0°C to +50°C + 0.2 ppm B28
-20°C to +70°C + 0.3 ppm N38
-40°C to +85°C + 0.5 ppm T58

Aging

Frequency vs. Supply
Frequency Adjust
Input Voltage

Input Power
Warm-up Time

S
PR Y

N
8
wo‘f:ww‘&mm“
N

+ 0.1 ppm/yr (10 MHz)

+5x 10° for a 5% change

+ 1.0 ppm typ, positive slope; +0.5to +4.5 V EFC
+5.0 VDC or +12 VDC + 5%

Warmup: <6 W for 5 minutes; Idle: <2.0 W @ +25°C

within = 5x10% in 5 minutes, ref to 60 minute frequency @ +25°C

Phase Noise 10 MHz
10 Hz -118 dBc/Hz
100 Hz -140 dBc/Hz
1 kHz -150 dBc/Hz
10 kHz -157 dBc/Hz
100 kHz -158 dBc/Hz
1M kHz -160 dBc/Hz
MODEL OUTPUT EOI’ RFIQ specify: Model - Stability - Supply Voltage - Frequency
YH1310 Sine Wave xample: YH1310 - N38 - 5.0 - 10.0 MHz
YH1311 Square Wave, CMOS
E DIMENSIONS
= < i’ P w MAX
5 41 DIM in. mm in. mm
+ ¢ A [1.420|36.07 | 1.620|41.15
5 © | O B |1.060|26.92 | 1.260 | 32.00
C |0516(13.11|0.542(13.77
+ A [ J{ D [0.026| 0.66 |0.032| 0.81
E |0.230| 584 [0.260| 6.60
\
o o F |0.032| 0.81 [0.034| 0.86
@ 2 & G |0.350| 8.89 [0.360| 9.14
) H |0.700|17.78|0.710 | 18.03
M | e ] ‘ 4 | [1.000|25.40|1.010 | 25.65
B e G
MARKING, THIS SURFACE H
PIN 1 IDENTIFICATION
PAD CONNECTIONS
1. EFC
2. Vref
3. SUPPLY VOLTAGE
4. OUTPUT
5.0V & CASE GND
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LOW PHASE NOISE
HCMOS OR SINE WAVE OUTPUT

Frequency 10.0 MHz to 120.0 MHz
Output YH1320: Square Wave, CMOS
YH1321: Sine Wave; +10 dBm min into 50Q
Harmonics -20 dBc
Temp Stability Temp Range 10 MHz Tol / Option 100 MHz Tol / Option
(other stabilities available) 0°C to +50°C +0.01 ppm /B18 +0.05 ppm / B58
-10°C to +60°C +0.015 ppm / G158 +0.07 ppm / G78
-20°C to +70°C +0.02 ppm / N28 +0.1 ppm /N17
-40°C to +85°C +0.05 ppm / T58 +0.3 ppm / T37
Aging + 1x107 per year (10 MHz); + 5x107 per year (100 MHz)
Frequency vs. Supply +5x 10° for a 5% change
Frequency Adjust + 1.0 ppm typ, positive slope; +0.5to +5.0 V EFC
Input Voltage +15.0 VDC = 5%, Option C; +12.0 VDC = 5%, Option D
Input Power Warmup: <6 W for 5 minutes; Idle: <2.5 W @ +25°C
Warm-up Time within = 5x10% in 5 minutes, ref to 60 minute frequency @ +25°C
Phase Noise 10 MHz Std 10 MHz Ultra-Low 100 MHz Std 100 MHz Ultra-Low
(Sine max) 10 Hz -125dBc/Hz  -128 dBc/Hz -85 dBc/Hz -90 dBc/Hz
100 Hz -150 dBc/Hz  -155dBc/Hz  -115 dBc/Hz -120 dBc/Hz
1 kHz -160 dBc/Hz  -163 dBc/Hz  -145dBc/Hz  -150 dBc/Hz
10 kHz -165dBc/Hz  -168 dBc/Hz  -160 dBc/Hz  -165 dBc/Hz
100 kHz -165dBc/Hz  -168 dBc/Hz  -165dBc/Hz  -165 dBc/Hz
Environmentals Shock per MIL-STD-202, Meth 213, Cond C
Vibration per MIL-STD-202, Meth 204, Cond A
MODEL OUTPUT For RFQ specify: Model - Stability - Phase Noise - Supply Voltage - Frequency
YH1320 Square Wave, CMOS Example: YH1321 - N28 - UL - D - 10.0 MHz
YH1321 Sine Wave (+10 dBm
min into 50 ohms)
ESEAEI_I'\"E%Q_I._'_/;\II;JUST, E DIMENSIONS
D > MAX
r SURF\ACE K“E— J, el DIM in. mm in. mm
{ n X ? ? A |2.000]50.80|2.040|51.82
| B [2.000|50.80 |2.040 | 51.82
A F | C |0.750|19.05|0.790 | 20.07
D NA NA |0.030| 0.76
o—PIN i IDENTIFICATI%N n = é % é E [0S UiIgoRI0N 0.28 | 7.11
N ) N ‘ F |1.360|34.54|1.375|34.93
B e— C —+ G G |0.680(17.27 | 0.695|17.65
MARKING, THIS SURFACE H H 1.360 | 34.54 | 1.375 | 34.93
| 0.030| 0.76 [ 0.033 | 0.84
PAD CONNECTIONS
1. EFC
2.N/C

3. OUTPUT
4.0V & CASE GND
5. SUPPLY VOLTAGE
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LOW PHASE NOISE OPTION

SMA CONNECTOR

Frequency
Output
Harmonics
Temp Stability

(other stabilities available)

Aging
Frequency vs. Supply
Frequency Adjust
Input Voltage
Input Power
Warm-up Time
Phase Noise

(Sine max)

Environmentals

P c"t’w
Very
A:: % s

2
220

4, v
10.0 MHz to 120.0 MHz 225 o
Sine Wave; +10 dBm min into 50Q .
-20 dBc (Sine Wave)
Temp Range 10 MHz Tol / Option 100 MHz Tol / Option

0°C to +50°C +0.01 ppm /B18 + 0.05 ppm / B58
-10°C to +60°C +0.015 ppm /G158 +0.07 ppm / G78
-20°C to +70°C +0.02 ppm / N28 +0.1 ppm /N17
-40°C to +85°C +0.05 ppm / T58 +0.3 ppm / T37

+ 0.1 ppm/yr (10 MHz); + 0.5 ppm/yr (100 MHz)

+5x 10° for a 5% change

+ 1.0 ppm typ, positive slope; 0.5 to +5.0 V EFC

+12.0 VDC % 5%

Warmup: <6 W for 5 minutes; Idle: <2.5 W @ +25°C

within + 5x10® in 5 minutes, ref to 60 minute frequency @ +25°C
10 MHz Std 10 MHz Ultra-Low 100 MHz Std

10 Hz -125dBc/Hz  -128 dBc/Hz -85 dBc/Hz -90 dBc/Hz
100 Hz -150dBc/Hz  -155dBc/Hz  -115dBc/Hz  -120 dBc/Hz
1 kHz -160dBc/Hz  -163 dBc/Hz  -145dBc/Hz  -150 dBc/Hz
10 kHz -165dBc/Hz  -168 dBc/Hz  -160 dBc/Hz  -165 dBc/Hz
100 kHz -165dBc/Hz  -168 dBc/Hz  -165dBc/Hz  -165 dBc/Hz
Shock (optional) per MIL-STD-202, Meth 213, Cond C

Vibration (optional)  per MIL-STD-202, Meth 204, Cond A

For RFQ specify: Model - Stability - Phase Noise - Frequency

100 MHz Ultra-Low

3.0V & CASE GND
J1. OUTPUT

Example: YH1322 - N17 - UL - 100.0 MHz
DIMENSIONS
. \ ey e wax
i} = -2B x 0.210 MIN. DEEP x2
DIM in. mm in. mm
THI’;RSEL%Q%E\ A |2.000(50.80|2.040]51.82
*} B GB L JE’ | SMA CONNECTOR OSM 211 B ]2.00050.80|2.040 | 51.82
OMNI SPECTRUM OR EQUIV. c |0.750(19.050.79020.07
1 ® LA PINe0040x0300LG D |[0.500]12.70|0.515 [ 13.08
1 2 3 J1 \ A1 J EMIFILTER SPECTRUM
\+ 3 I w ]Irlf R S RN o) E |1.000]25.40(1.015]25.78
W ! w EQUIVALENT x2 F [1.310]33.27]1.325|33.66
L >l o H L | J G |1.620|41.15|1.635]41.53
E > L?AA&KEG IS SURFAGE H |0.370] 9.40 [0.385] 9.78
F— ' I |o0.250] 6.35 | 0.265] 6.73
G J [1.500(38.10(1.515|38.48
PAD CONNECTIONS : : - -
| Ere K |0.250] 6.35 [0.265] 6.73
5 SUPPLY VOLTAGE L |[1.500(38.10]1.515]38.48
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MINIATURE DIP PACKAGE

GOOD TEMP STABILITY
Frequency 10.0 MHz to 120.0 MHz
Output Square Wave, CMOS
Symmetry 50% *= 10% (Square Wave)
Harmonics -20 dBc (Sine Wave)

Temp Stability

(other stabilities available)

Temp Range SC Tolerance / Option
0°C to +60°C +0.1 ppm/G17

-20°C to +70°C + 0.2 ppm / N27

-40°C to +85°C +0.3 ppm / T37

Aging < 0.5 ppm/yr
Frequency vs. Supply + 3 x 10° for a 5% change
Frequency Adjust + 5.0 ppm typ, positive slope; 0 to Vg 501y EFC
Input Voltage +5.0 VDC or +3.3 VDC
Input Power Warmup: <3 W for 5 minutes; Idle: < 1.0 W @ +25°C
Phase Noise
(typ @ 10 MHz) 10 Hz -110 dBc/Hz
100 Hz -135 dBc/Hz
1 kHz -155 dBc/Hz
10 kHz -158 dBc/Hz
100 kHz -158 dBc/Hz
MODEL OUTPUT For RFQ specify: Model - Stability - Supply Voltage - Frequency
YH1420 Square Wave, CMOS Example: YH1420 - N27 - 5.0 - 100.0 MHz
YH1421 Sine Wave (0 dBm
min into 50 Q)
~ = DIMENSIONS
= fre= B MAX
//—ﬁ\ ! { \ DIM in. mm in. mm
i (HE @o o? A |0.80020.32]0.820[20.83
F B |0.500(12.70]0.520 | 13.21
: C NA NA |0.370| 9.40
T A G n D |0.031| 0.79 |0.036| 0.91
| E [0.220| 5.59 |0.240| 6.10
F 120.018| 20.46 |20.023| 20.58
D 10 O 14
NS ) Ry a— s 1 A B ¢ - Il 77
. =

T

MARKING, THIS SURFACE
~— PIN 1 IDENTIFICATION

PAD CONNECTIONS

1.EFC

7.0V & CASE GND

8. OUTPUT

14. SUPPLY VOLTAGE

2021 Greenray Industries, Inc.

840 West Church Road, Mechanicsburg, PA 17055

Telephone: 717-766-0223 Fax: 717-790-9509 e-mail: sales@greenrayindustries.com www.greenrayindustries.com



MINIATURE SMT PACKAGE

STRATUM 3 COMPLIANT
Frequency 10.0 MHz to 100.0 MHz
Output Square Wave, CMOS
Harmonics -20 dBc (Sine Wave)

Temp Stability

(other stabilities available)

Aging

Frequency vs. Supply
Frequency Adjust
Input Voltage

Input Power

Phase Noise

(typ @ 100 MHz)

Temp Range
0°C to +50°C
-10°C to +60°C
-20°C to +70°C
-40°C to +70°C

SC Tolerance / Option
+0.1 ppm/B17
+0.15 ppm /G157
+ 0.2 ppm / N27
+ 0.5 ppm / S57

+ 2 x 10 per day after 30 days (10 MHz typ)
+ 3 x 10° for a 5% change
+ 5.0 ppm typ, positive slope; 0 to +3.3 V or +5.0 V EFC
+5.0 VDC, +3.3 VDC, +12.0 VDC and +15.0 VDC
Warmup: <5 W for 5 minutes; Idle: <2.0 W max @ +25°C

10 Hz -80 dBc/Hz

100 Hz -110 dBc/Hz
1 kHz -140 dBc/Hz
10 kHz -155 dBc/Hz
100 kHz -160 dBc/Hz

MODEL

YH1440
YH1441

OUTPUT

Square Wave, CMOS
Sine Wave (0 dBm min
into 50 Q)

PAD 1 IDENTIFICATIO|

~—
>
.

For RFQ specify: Model - Stability - Supply Voltage - Frequency
Example:

YH1440 - N27 - 5.0 - 100.0 MHz

RECOMMENDED LAND PATTERN

LAND PATTERN DIMENSIONS
TYP MAX

DIM in. mm in. mm

0.350 | 8.90 | NA NA

0.700 | 17.78 | NA NA

0.126 | 3.20 | NA NA

H
|
J 0.817 | 20.75 | NA NA
K
L

0.132| 3.35 | NA NA

IPEAETIEST=T=TPN | o
B le—— C —=
MARKING, THIS SURFACE P
KEEP OUT AREA
PAD CONNECTIONS DIMENSIONS MAX
1. EFC -
2.N/C DIM in. mm in. mm
3. SUPPLY VOLTAGE A |1.000|25.40 | 1.020 | 25.91
g' OO\yEPCU;SE GND B |0.870|22.10|0.890 | 22.61
C | NA | NA |0.450|11.40
D |0.350| 8.90 |0.360| 9.14
E |0.700|17.78|0.710 | 18.03
F |0.082| 208 | NA | NA
G |0.105| 267 | NA | NA

2021 Greenray Industries, Inc.
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EXCELLENT TEMP STABILITY

MINIATURE PACKAGE

Frequency
Output

Harmonics
Temp Stability

Aging

Frequency vs. Supply
Frequency Adjust
Input Voltage

Input Power
Warm-up Time
Phase Noise

Acceleration Sensitivity

10.0 MHz to 100.0 MHz

Sine Wave; +7 dBm +2 dBm into 50 Q;
+4 dBm for a 3.3 V supply

-20 dBc (Sine Wave)

Temp Range 10 MHz Tol / Option

0°C to +50°C +0.01 ppm / B18

-10°C to +60°C +0.01 ppm / G18

-20°C to +70°C +0.02 ppm / N28

-40°C to +85°C +0.02 ppm / T28

+ 0.1 ppm/yr (10 MHz); + 0.5 ppm/yr (100 MHz)

+ 1 x 10° for a 5% change

+ 1.0 ppm typ, positive slope; +0.5 to +4.5 V EFC
+5.0 VDC, +3.3 VDC, +12.0 VDC and +15.0 VDC

Note: specs are degraded for 3.3 V supply; available temp to -20 to +70°C

Warmup: <5 W for 5 minutes; Idle: < 1.5 W typ @ +25°C
within =5 x 10 in 5 minutes, ref to 60 minute frequency @ +25°C

10 MHz 100 MHz
10 Hz -125 dBc/Hz -90 dBc/Hz
100 Hz -145 dBc/Hz -120 dBc/Hz
1 kHz -155 dBc/Hz -145 dBc/Hz
10 kHz -160 dBc/Hz -155 dBc/Hz
100 kHz -160 dBc/Hz -160 dBc/Hz

<2 x 10°/g worst axis (SD);

< 5x107'%g available with 0.6” high package (LG)

100 MHz Tol / Option
+0.05 ppm / B58
+0.07 ppm / G78
+0.1 ppm /N17
+0.3 ppm /T37

MODEL OUTPUT Eor RFP specify: Model - Stability - Supply Voltage - g-Sensitivity - Frequency
. xample: . 25.0 - -10.
YH1460 Sine Wave p YH1460 - N28 - 5.0 - LG - 10.0 MHz
YH1461 Square Wave, CMOS
D _,f(_ DIMENSIONS
/\ /h ( | (" h MAX
) @ + DIM | in. | mm | in. | mm
40 O s A | NA | NA [1.030(26.16
F B | NA | NA [1.030]26.16
+ ' N c | Na | NA [0500[12.70
) s & o1 D |0.026| 066 | NA | NA
2 E |0.250| 6.35 |0.270| 6.86
PIN 1 IDENTIFICAT|ON —— : : : :
uf 'L\) NS | L N ® F  [0.030| 20.76 [20.032| 20.81
91' G |0.350| 8.89 |0.360 | 9.14
B e— C —> le— G
MARKING, THIS SURFACE H H 0.700|17.78 ({0.710| 18.03
I |0.700|17.780.710 | 18.03
PAD CONNECTIONS
1. EFC
2.N/C
3. SUPPLY VOLTAGE
4. OUTPUT
5.0V & CASE GND

2021 Greenray Industries, Inc.
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ULTRA-LOW PHASE NOISE
LOW G-SENSITIVITY OPTION

Frequency
Output
Harmonics
Spurious
Initial Accuracy
Temp Stability

Aging

Frequency vs. Supply
Frequency vs. Load
Frequency Adjust
Input Voltage

Input Power
Warm-up Time

Phase Noise

(typ @ +25°C, static)

Acceleration Sensitivity

Environmentals

10.0 MHz to 100.0 MHz

Sine Wave; +10 dBm + 2 dBm into 50 Q /
-30 dBc e J
-80 dBc T—
within + 0.25 ppm @ +25°C and +2.5 VDC EFC

Temp Range Tolerance / Option
-20°C to +70°C +0.05 ppm / N58
-20°C to +70°C +0.1 ppm /N17
-40°C to +85°C +0.1 ppm /T17
-40°C to +85°C +0.3 ppm / T37

< 0.1 ppm/yr; 0.5 ppm for 10 yrs (10 MHz); < 0.5 ppm/yr (100 MHz)
+ 5 x 10° for a 5% change

+5x 10° for a 10% change

+0.75 ppm typ, positive slope; 0 to +5 V, center @ +2.5 VDC

+5.0 VDC, +3.3 VDC, +12.0 VDC and +15.0 VDC

Warmup: <5 W for 5 minutes; Idle: <2.0 W typ @ +25°C

within £ 1 x 107 in 5 minutes

10 Hz -128 dBc/Hz
100 Hz -152 dBc/Hz
1 kHz -165 dBc/Hz
10 kHz -173 dBc/Hz
100 kHz -176 dBc/Hz
1 MHz -180 dBc/Hz

<1 x 10%/g worst axis (SD), <5 x 10'%/g (LG)

Shock
Vibration

per MIL-STD-202, Meth 213, Cond C
per MIL-STD-202, Meth 204, Cond A
& per MIL-STD-810, Meth 514, Cond A

For RFQ specify: Model - Stability - Supply Voltage - g-Sens - Frequency

Example:

PIN 1 IDENTIFICATION
I N

YH1485 - T17 - 12.0 - LG - 100.0 MHz

o %T DIMENSIONS
MAX
—— | 4 DIM | in. | mm | in. | mm
T f ? A |0.99625.30(1.000| 25.4
F 2 @ ) B |0.996|25.30|1.000 | 254
I | | 4 C | NA | NA |0530(13.46
! D [0.026] 0.65 [0.032] 0.80
b K o 0 3 E |0.244] 6.20 [0.264] 6.70
— & 4 F | NA | NA [00.032]20.80
P \-1_:‘-/ G |0.75019.05]0.758 | 9.25
H |0.375] 9.53 [0.382] 9.70
MARKING, THIS SURFACE I |0.750(19.05|0.758 | 19.25

1. OUTPUT

3.EFC
4.N/C

PAD CONNECTIONS

2.0V & CASE GND

5. SUPPLY V

2021 Greenray Industries, Inc.
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N623
ULTRA-LOW PHASE NOISE

GRI' N623-1
100 MHz
0024 -1925
Frequency 100 MHz (25°C set point)
Absolute Pull Range +10 ppM min for all conditions for 10 years
Frequency vs. Temp -40°C to +85° +15 ppM typ
Frequency vs. Supply +0.25 V (= 1 ppM typ)
Aging <1 ppM/yr typ
EFC/Frequency Pull 0Vto 5V @25°C/+30 ppM typ
EFC Linearity EFC: 0.5t0 4.5 V; <10% typ
Output Sine Wave (50 Q load typ)
Power Level +12 dBm typ; +9.5 dBm min, +14.5 dBm max
Harmonics -30 dBc
Input Voltage +5.0 VDC typ, 5%
Supply Current 30 mA
Phase Noise TYP MAX
10 Hz -85 dBc/Hz -80 dBc/Hz
100 Hz -115 dBc/Hz -110 dBc/Hz
1 kHz -140 dBc/Hz  -135 dBc/Hz
10 kHz -162 dBc/Hz  -158 dBc/Hz
100 kHz -173 dBc/Hz  -170 dBc/Hz
1M -175dBc/Hz -173 dBc/Hz
Environmentals Operating Temp Range -40 to +85 °C
Storage Temp Range -45 to +95 °C
Random Vibration: per MIL-STD-202, Meth 214, Cond A
Mechanical Shock: per MIL-STD-202, Meth 213, Cond C
For RFQ specify: Model - Frequency
Example: N623 - 100.0 MHz
o DIMENSIONS
F TYP MAX
B DIM in. mm in. mm
1 A | 0.560 | 14.22 | 0.570 | 14.47
1 E . B 0.360 | 9.14 | 0.370 | 9.39
C 0.136 | 3.45 | 0.146 | 3.70
D 0.180 | 4.57 | 0.190 | 4.82
© E 0.380 | 9.65 | 0.390 | 9.90
v F |0.050| 1.27 | NA | NA
[P — ge =l G [0038|097 | NA | NA
PAD CONNECTIONS
1. EFC
2. GND
3. OUTPUT
4. VDD

2021 Greenray Industries, Inc.
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Y1600

GOOD PHASE NOISE PERFORMANCE
RUGGED, COMPACT PACKAGE

Frequency 10.0 MHz to 100.0 MHz

Output HCMOS

Load 10to 15 pF

Symmetry 50% % 5%

Temp Stability Temp Range Tolerance
0°C to +50°C +5.0 ppm
-20°C to +70°C +10.0 ppm
-40°C to +85°C +15.0 ppm

Initial Accuracy

within +3 ppM of nominal @ +2.5 V EFC

Aging <+1 ppM 1st year; <3 ppM for 10 yrs (10 MHz)
Input Voltage +5.0 VDC * 5%
Input Current <15 mA (10 MHz)
Phase Noise 10 Hz -105 dBc/Hz
(typ @ 10 MHz) 100 Hz -135 dBc/Hz
1 kHz -155 dBc/Hz
10 kHz -160 dBc/Hz
100 kHz -162 dBc/Hz

Frequency Adjust
Environmentals

Random Vibration
Shock

Storage Temp -55°C to +85°C

For RFQ specify: Model - Temp Stability - Supply Voltage - Frequency
Example:

Y1600 - N106 - 5.0 - 10.0 MHz

(T

+10 ppM typ; positive slope 0.5 Vto +4.5V EFC
per MIL-STD-202, Meth 214, Cond IA
per MIL-STD-202, Meth 213, Cond C

Option
B56
N106
T156

DIMENSIONS

TYP

9
<

in.

mm

in.

0.800

20.32

0.820

0.500

12.70

0.520

NA

NA

0.370

0.031

0.79

0.036

0.220

5.59

0.240

20.018

20.46

20.023

0.600

15.24

0.605

N

|
I(@(MMmMOO|w|>

0.300

7.62

0.305

B C
\ MARKING, THIS SURFACE

~— PIN 1 IDENTIFICATION

PAD CONNECTIONS

1.EFC

7.0V & CASE GND

8. OUTPUT

14. SUPPLY VOLTAGE
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Y1631

EXCELLENT PHASE NOISE PERFORMANCE
ULTRA-LOW G-SENSITIVITY

§ N
eieecacy
Frequency 60.0 MHz to 130.0 MHz

Output Sinewave
Load 50 Q typ
Output Level +10 dBm min into 50 Q load
Harmonic & Subs -45 dBc max
Spurious -90 dBc max
Temp Stability Temp Range Tolerance Option
-20°C to +70°C +15.0 ppm N
-40°C to +85°C +20.0 ppm T
Initial Accuracy within £3 ppM of nominal @ +2.5 V EFC
Aging <+2 ppM 1st year; <10 ppM for 10 yrs
Input Voltage +5.0 VDC =+ 5%
Input Current 30 mA max
Phase Noise 10 Hz -83 dBc/Hz
(typ @ 60 MHz) 100 Hz -120 dBc/Hz
1 kHz -149 dBc/Hz
10 kHz -160 dBc/Hz
100 kHz -167 dBc/Hz
1 kHz -170 dBc/Hz
Frequency Adjust +10 ppM typ; positive slope 0.5 V to +4.5V EFC
Environmentals Random Vibration per MIL-STD-202F, Meth 214, Cond 1A
(0.3 PSD, 20.7G RMS)
Shock per MIL-STD-202F, Meth 213K, Cond C
(30 g peak sawtooth, 11 mS)
Storage Temp -55°C to +105°C
For RFQ specify: Model - Temp Stability - Frequency
Example: Y1631 - N - 60.0 MHz RECOMMENDED LAND PATTERN
]
T
all
R S— /eu
P MARKING, THIS SURFACE
DIMENSIONSTYP A PAD CONNECTIONS LAND PATTETF\t(l; DIMENSI(I\)’I?;I&
DIM | in. | mm | in. | mm 1. OUTPUT DIM | in. | mm | in. | mm
A 0680 |17.27 | 0.695 | 17.63 §; Q‘{JCPPLY K |0.300| 562 | NA | NA
B 0.680 | 17.27 | 0.695 | 17.63 4. OUTPUT L 0.600 [ 15.24 | NA NA
(¢} 0.200 | 5.08 | 0.215 | 5.46 2 g\éch(lArieErrgl\‘Bse M [0.490|12.45| NA NA
D 0.300 | 7.62 | 0.315 | 8.00 Only) N 0.145| 3.68 | NA NA
E |o0600]1524 0615|1562 et Wi peied O |0115]292 | NA | NA
F 0.075 | 1.91 NA NA P 0.090 | 2.29 | NA NA
G 0.060 | 1.52 NA NA
H 0.050 | 1.27 NA NA
| 0.045 | 1.14 NA NA
J 0.212 | 5.38 | 0.227 | 5.77
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frequency control solutions
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