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WTL has deeply established its expertise in electronic components, with five production bases
strategically located across nine cities in five provinces in China. Cur facilities are situated in key
industrial hubs across South China, East China, Central China, Southwest China, as well as Tai-
wan,leveraging a coordinated multi-base production network to integrate a full spectrum of
product resources.

Backed by a well-structured production layout and robust supply chain capabilities, WTL offers a
comprehensive product portfolio, complete specifications, and ample production capacity. We
are fully equipped to meet diverse industry needs and application scenarios through one-stop
procurement and customized solutfions, while delivering stable, diversified, and end-to-end inte-
grated solutions to ourcustomers.
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Quartz-Crystal Filter

The quartz crystal resonator is an electronic component that utilizes the inverse piezoelectric effect of quartz
crystals for frequency selection and stabilization. It is widely employed in various electronic devices and systems,
including satellites, navigation systems, radar, communications, broadcasting and television, instrumentation, and time
and frequency standards. Due to the exceptional stability of quartz crystals in terms of their physical and chemical
properties, quartz crystal resonators exhibit high stability.

I. Types of Quartz Crystal Resonators (Based on Packaging Form)

OResist welding SXR series, cold press welding SXC series:
Frequency range: 1.8432MHz~ 250MHz,Annual aging: *0.01ppm~ +1ppm.

OSurface-mount SXM series:
Frequency range: 10MHz~120MHz,annual aging: £0.5ppm~+3ppm.

Il. Oscillation Patterns and Traders' Strategies

The primary vibration modes of quartz crystal resonators include: bending oscillations (XY and NT cuts),
where the resonant frequency is determined by the length and width of the quartz crystal; compression
vibration modes (+5°X cut); surface shear vibration modes (DT, CT, and SL cuts); and thickness shear vibration
modes (AT and SC cuts), where the resonant frequency depends on the thickness of the quartz crystal.

The commonly used cutting types are AT cutting and SC cutting.

lll.Frequency-Temperature Characteristics

The primary factors determining
the frequency-temperature characte-
ristics of quartz crystal resonators
are the cutting shape and angle of e = Y
the quartz wafer. The frequency- VikiA-ast !
temperature characteristics of AT-cut rod
and SC-cut resonators relative to the Vi i
reference cutting angle are illustrated 1377 7
in Figures 1 and 2, respectively. By i
appropriately selecting the cutting
angle and adjusting the two inflection
points (ZTC points) of the cubic ooty e Feetenship et fhe ATt e Figure 2: Relationship B the Frequency
curve, the minimum temperature- . et Betenn G N Temperature Characteristics of the SC Cut
frequency deviation can be achieved Bevel Crystal Resonator and the Reference Cut Angle
within a specific temperature range.

offset (PPM(

y ,..:'.. ) i . i | Temperature(°C)

IV. Overtonic Order

In AT-cut and SC-cut quartz crystals, the commonly used vibration modes include the fundamental
frequency, third overtones, fifth overtones, seventh overtones, and ninth overtones. In addition, parasitic modes
and the SC-cut B-mode also exist.

The key distinction between overtone frequencies and electrical harmonics lies in the following: Electrical harmonics
are integer multiples of the fundamental frequency and coexist with it; whereas overtone frequencies approximately follow
an odd-numbered relationship with the fundamental frequency.

V. Aging Characteristics of Quartz Crystal Resonators

Aging refers to the time-dependent degradation of quartz crystal resonators. The primary causes of
frequency aging can be categorized into two mechanisms: mass adsorption effects and stress relaxation effects.
To mitigate product aging characteristics, numerous process improvements have been implemented, significantly
reducing the aging rate of resonators. It is particularly noteworthy that due to the anisotropic nature of quartz
crystal resonators, even resonators with identical designs and manufacturing processes exhibit varying aging
behaviors. Generally, resonators demonstrate less aging at lower temperatures compared to higher temperatures,
and exhibit superior aging performance under weaker excitation conditions compared to stronger ones.
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Quick Selection Guide for Various Series of Quartz Crystal Resonators

Load Electric

Frequency Adjust frequency
Package mm range MHz Ro;lg e cutType  Package
p

SXMS3 series (Surface Mount) 5.0X3.2 8760 12730 | +£107+30 AT SMD5032 4
SXMB32 series (Surface Mount) 3.2X2.5 8760 12730 | £10"+30 AT SMD3225 4
SXCO1 series 10.4 x 6.8 cm 407120 12730 |£2.57+10 SC HC-35/U 5
(vibration-resistant, low aging)

SX(C02 series 15.3 x6.7 5740 12730 |£2.5°£10| SC HC-37/U | 5
(vibration-resistant, low aging)

SXC04 serics (low aging) 13.0X11.0X4.5 57120 12730 |+2.57+20| AT/SC HC-43U 6
SXCO05 series (low aging) 8.9X8.5X3.7 107150 12730 |£2.5 +20| AT/SC HC-45U 6

SXRO2 series (resistance welding) 11.5X4.65X3.5 3.6468730 | 12730 | =107+30 AT HC-49/S 7

Note: ppm = 10°

Naming Rules for SX Series Quartz Crystal Resonators

. Structure code: Nominal freq- | Adjust frequency | Temperature fre- Vibration
Meaning Type : Refertothe | Temperaturera- | uency: 100 | difference: Refer | quency difference: | Mode: A: AT | Load ca-
Explan: . MHz to the specific | Refer to the spec- Cut K
ation | SX: piezoelectrio rosonator specific product | nge: E: -55~85°C product specific- | ific product speci- pacitor
specifications 100MHz ations fications S: SC Cut

“40.000M
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Quartz Crystal Resonator Technical Term

1. resonance frequency
Under specified conditions, the electrical impedance of a crystal component corresponds to the lower of two
resistive frequencies.

2. Load resonator frequency
Under specified conditions, the crystal element is connected in series or parallel with the load capacitor,
resulting in a combined impedance that exhibits resistive characteristics at one of two frequencies.

3. equivalent resistance
Under specified conditions, the resonant resistance of a crystal element at its series or parallel resonant
frequency.

4. Load capacitor (CL)

When a quartz crystal resonator is used in an oscillator, it is connected to the capacitance in the circuit. In
this configuration, the effective external capacitance jointly determined by the quartz crystal resonator and the
circuit is termed the load capacitance (CL). When CL is connected in parallel or series with the quartz crystal
resonator, the resonator's actual frequency (f) is obtained.

It can be expressed by the following formula: (where is the series resonant frequency of fs) -1,

5. stimulation level

This refers to the power consumed by a quartz resonator during resonance. Both excessively high and low
excitation levels during operation adversely affect the resonator's inherent performance. High excitation levels
induce lattice distortion and surface thermal effects, compromising frequency stability and accuracy; in some cases,
low-frequency quartz resonators may even fracture. Conversely, insufficient excitation levels can prevent resonance
initiation or cause resonance cessation under certain conditions.

6. Static Capacitance (CO)

Static capacitance refers to the device capacitance between the leads of a quartz resonator, encompassing the
capacitance formed by the electrodes and the base bracket.

7. The Q-value of a quartz crystal resonator
The Q value is a comprehensive intrinsic quality indicator, which can be expressed by the following formula:
(where w = 2ntf, L1 is the equivalent inductance, and R1 is the equivalent resistance).

R _wli
resistance , ) Y &

8. parasitic oscillation

No quartz resonator exhibits an absolutely singular frequency vibration mode; all possess parasitic vibration
modes to varying degrees. Vibrations occurring at frequencies other than the dominant frequency are referred to as
parasitic oscillations.

9. Accuracy of the initial frequency of the reference temperature

Under specified conditions—including nominal power supply voltage, nominal load impedance, reference temperature,
and other prescribed parameters—the maximum deviation of the crystal oscillator's output frequency from its nominal
frequency is defined as the f-T accuracy: (measured frequency — nominal frequency) / nominal frequency.

10. Frequency and Temperature Stability

All other conditions remain unchanged; the maximum deviation of the crystal oscillator's output frequency
within the specified temperature range is as follows.

Instructions for Use of Quartz Crystal Resonator

1. Select appropriate parameters such as adjustment frequency difference (i.e., frequency accuracy at the 25°C
reference temperature), temperature frequency difference, and equivalent resistance from the product manual.

2, For filter crystals, the parasitic suppression of the crystal resonator must be determined.
3. For the fundamental wave crystal, the load capacitance of the crystal resonator must be determined.
4.When using a crystal resonator, attention should be paid to the magnitude of the excitation level.

5. The company has corresponding product specifications for different operating environments (missile/arrow
carrier, airborne, ground). When ordering products, users should select the specification that matches their
actual operating environment.

That is {-T stable slope = = (fimax — fmin) / (fmax + fimin)
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1 Quartz Crystal Resonator SXM53/32 Series

Product Features and Applications/Features

©OSMD packaging: compact size, high reliability;
OVibration and impact resistant, suitable for high-vibration environments such as airborne,
missile-mounted, and rocket-mounted applications;

Olt is widely applicable in military and civilian communications, navigation, radar, and other
fields.

Quality Specification/Quality Assurance

General Specification: GJB2138-94 "General Specification for Quartz
Crystal Resonators"

Enterprise Standards: Q/TDJ09.006-2006 "General Acceptance Specifica-
tion for Quartz Crystal Resonators"; Q/TD20245-2013 "Detai-
led Specification for SXM53 Type Quartz Crystal Resonator”

Quality Grade: Standard Military Grade

Technical Specifications

OElectrical performance parameters

Parameter Name  Characteristic

Frequency range | 8" 60MHz

Typical frequency MHz) | 12, 16, 20, 25, 27, 28. 40. 49. 152

Mode of vibration | AT—cut

Adjust frequency difference | B: =20ppm;  C: =30ppm

Equivalent resistance | SXM53 < 50 Q (base frequency); SXM32 < 100 Q (base frequency)
Static capacitance | <6. OpF

Load capacitor 16pF, 20pF, 30pF (*Customizable)

Insulation resistance | 500M Q

Stimulation level |1 1nW 500 W (max)

Age-related aging | & bppm/year

Working temperature | See the temperature frequency difference characteristics table
Storage Temperature | —55°C " +125°C

O Temperature Frequency Difference Characteristics Table

Temperature frequency difference (ppm)

C(£20) D(%30) E(£50) F(£75)

D-40°C"+85°C *custom made Y

E-55C"+85°C 1 *custom made e Y
H-55C"+105°C 1 *custom made e ®
G-55"C " +125°C 1 1 *custom made ®

Order Instructions

External dimensions and st-
ructural code

5.000.20

7 | @

3.20+0.20

R3]
Gl
‘
o

Structure Code: M53

#1 #2 Struc-
ture code: M32

5 Structure code: Tempergture range: | Nominal fre- Adjust  frequency Temperature frequ-

e Refer to the Refer to the temper- | qyenay: 2 difference: Refer to ency difference: Re-

Explan- Piezoelectrioesonstor | e xvernal dime- ature frequency dif- MHz 2 0 the electrical perf- fer to the temperature

ation N . ference characteristic ormance parameter frequency difference
nsions diagram table MHz) table characteristic table

Vibration Mode:
A:ATCut

Load ca-
‘pacitor




2 Quartz Crystal Resonator Series SXC01/02

Product Features and Applications/Features

©- High reliability with excellent vibration and impact resistance; O Vacuum cold press welding

packaging; © High precision and low aging; © Widely applicable in military and civilian = |
communications, navigation, radar, and related fields; \ =y

ODesigned for high-vibration environments such as airborne, missile-mounted, and rocket- Al

mounted applications. L ;

Quality Specification/Quality Assurance

General Specification: GJB2138-94 "General Specification for Quartz Crystal E . .
" xternal dimensions and st-
Resonators ructural code

Enterprise Specification: Q/TDJ09.006-2006 "General Acceptance Specification for
Quartz Crystal Resonators";Q/TD 20164-2010"Detailed Specification

for SXCO2A Type Quartz Crystal Resonator”
Quality Grade: Standard Military Grade

pS.08

Technical Specifications
OElectrical performance parameters

Parameter Name Characteristic

Frequency range ZMHZNZOOMHZ (AT‘CUt) ; 8 192MHZw150MHZ (SC_CUt)
Mode of vibration | AT—cut, SC—cut
Adwstirequeney diffe- | A+ +2. bppm;B: +5. Oppm;C: 7. 5ppm;D: &= 10ppm; E: +=20ppm

7Z1C(‘C) | *Customized (AT-cut); 85+7* Customized (SC-cut) 4045

Static capacitance < 6. OpF p—
Load capacitor| 12pF, 20pF, 30pF (*Customizable) L 2
Insula;iggeresist- 500M Q 3.Crystal pin
Stimulation level | 1 I WNSOO uW (max)

Agerclaedaging | +0. 01ppm/year =+ 1. Oppm/year

5.8max

13min

4.6 ground

Structure Code: C01

Working temperaure [ Applicable to AT-cut; refer to the temperature-frequency difference characteristic table.

Storage T - o~ o
forage Femperat- | _55°C~+125°C

OElectrical performance parameters (equivalent resistance)

Frequency range AT-cut Frequency range SC—cut
2" 5MHz <80Q (base frequency) 8™ 40MHz <120 Q (third overtone)
SNBOMHZ =250 (fundamental frequency) 40N 1 OOMHZ <7OQ (thll'd OVQI"[OIIC)
10" 100MHz <50Q (third overtone) | 80~ 150MHz, <120 Q (5th overtone) -—“fg—g"——
80" 150MHz <60Q (third overtone) ;
1407200MHz | <120 Q (7th harmonic) i
3
©Temperature Frequency Difference Characteristic Table (AT-cut) S-g.4S
: Temperature Frequency Difference 5 bt
Tan, -
openne ETReTE - B(410)  C(£20)  D(4£30) E (+50) ise
D-40°C~+85°C 1 1 [) '
E-55°C"+85°C 1 1 [ )
H-55°C"+105°C *custom made | *custom made | *custom made Structure Code: C02
G=55°C"+125°C | *custom made | *custom made | *custom made | *custom made

Order Instructions

. Type : Structure code: Re- | Temperature range: | Nominal frequ- | Adjust frequency di- | Temperature frequency | \7ihration Mo- Army Class
Meaning S Refer to the temperat- . fference: Refer to the | difference: Refer to the Load ca- C: Military-
Explanation SX plezoele- fel'm T-he exw are frequenoy differe- ency: 20 MHz electrical performa- wmpua:?ﬁvqumcgc de: A: AT Cut pacitor .Mﬂmm'y grade/
ctric resonator | dimensions diagram | nce characteristic table [ (20 MHz) [ ;e parameter table table S: SC Cut temperature
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3 Crystal Resonator SXC04/05  Series

Product Features and Applications/Features /
©Small size, vacuum cold press welding packaging; OHigh precision with low \
aging; OWidely applicable in military and civilian communications, navigation, f

radar, and related fields; {

ODesigned for high-vibration environments such as airborne, missile-mounted, 4

and rocket-mounted applications.

Quality Specification/Quality Assurance External dimensions and structural code
General Specification: GJB2138-94 "General Specification for Quartz
Enterprise S?éﬁs glrﬁgs:OEfHBJOQ.OOG-ZOOG "General Acceptance Specification

for Quartz Crystal Resonators”; Q/TD 20150-2009 "Detailed .88
Specification for SXC04 Type Quartz Crystal Resonator" TR
Quality Grade: Stan:arcé:\::iet- ol
Y il Lo 1
Technical Specifications ~
9.94 4 5

OElectrical performance para-
‘meters

Parameter Name Characteristic 2

Frequency range 2. SMHZNZOOMHZ (AT_CUt> ) 1OMHZ~150MHZ (SC_CUt>

Mode of vibration AT_CUt\ SC—cut
Adiustfrequeney diffe- | A - 42, 5ppm; B: 5. Oppm;C: £ 7. 5ppm;D: = 10ppm;E: +20ppm

rence

7ZTC(°C) | *Customized (AT-cut); 85+7* Customized (SC-cut) 2-045 1.
Static capacitance <6. ODF
Load capacitor| 12pF, 20pF, 30pF (*Customizable) Structure Code: C04

Insula;iggeresisl— 5 0 OM 0
Stimulation level | 1 L WN500 uW (max)
Agercacdagng | +0. 02ppmlyear” & 1. Oppm/year

Working temperature | Applicable to AT-cut; refer to the temperature-frequency difference characteristic table.

S T - o~ o
e ™™ | -B5'CT+125°C

OElectrical performance parameters (equivalent resistance) =
Frequency range AT-cut Frequency range SC—cut (D
2" 5MHz <80Q (base frequency) | 8" 40MHz <120 Q (third overtone) ~ L83
5 30MHz <250 (fundamental frequency) 40" 100MHz < 70Q (third overtone) o
10" 100MHz <50Q (third overtone) 807 150MHz | <120 Q (5th overtone)
80~150MHz <60Q (third overtone) 6.96 22
140~200MHz | <120 Q (7th harmonic) m
©Temperature Frequency Difference Characteristic Table (AT- &
Temperature Freauency Difference
B(+£10) C(£20) D (£30) E(450) 2-030 35
D-40°C"+85°C 1 1 1
E-55°C"+85°C 1 1
H-55°C"+105°C *custorr: made *custon; made | *custom made Structure Code: C05
G=55°C"+125°C | *custom made | *custom made | *custom made | *custom made

Order Instructions

et f 5 neral Arm;
Type Structure code: | Temperaturerange: | Nominal freq- | Adjust y | Temp Vibration Mo- _y

Meaning ) Refer to the exte- | Refer to the temperat- 20 MHz difference: Refer to | difference: R;f:‘:to the @ Load Class C:

: piezoele- . . _ uency: the electrical perf- | temperature frequency :A: AT Cut . Mili

Explanation SX. PIRZOCIC" | 1] dimensions | ure frequency differe- oo Kc pert difference ch is- capacitor ry
ctric resonator diagram noe characteristic tablo 20MHz tabl tic table S: SC Cut Tomperature/

Tndustrial

Grade




4 Quartz Crystal Resonator SXR02 Series

Product Features and Applications/Features

©OHigh reliability, resistant to vibration and impact;

OResist welding packaging, compact in size;

Olt is widely applicable in military and civilian communications, navigation, radar, and
other fields.

Quality Specification/Quality Assurance

General Specification: GJB2138-94 "General Specification for Quartz Crystal
Resonators”

Enterprise Specifications: Q/TD20274-2014 "Detailed Specifications for the
SXR02 Type Quartz Crystal Resonator"; Q/TD20268-2013 "Deta-
iled Specifications for the SXR02A Type Quartz Crystal Oscillator"

Quality Grade: Standard Military Grade

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Frequency range | 3. 6864 30MHz

AT-cut (fundamental frequency)
A: £ 10ppm; B: +20ppm;
<80Q (3. 6864MHz<F<5MHz)

<50Q (5 MHz<<F<10MHz)
<30Q (10 MHz<<F<<30MHz)

Mode of vibration

Adjust frequency difference

Equivalent resistance

By

—

External dimensions and str-
uctural code

Structure Code: R02A

Load capacitor

16pF, 20pF, 30pF (*Customizable)

Insulation resistance | 500M Q
Stimulation level | 1 1 W 500 u W (max)
Age-related aging | <+ 5ppm/year

Working temperature

See the temperature frequency difference characteristics table

Storage Temperature

-55°C"+125°C

Operating temperature range

D-40C"~+85°C

O Temperature Frequency Difference Characteristic Table (AT-cut)

Temperature Frequency Difference
C(£20) D(%30) E(£50) F(£75)
[ [ [ ]

g+
£

E-55C"+85C

1 [ ) [ ] °

=
-ﬁh_

L3 ’I’: "_H: N'

.l SO

H-55"C~+105°C

*custom made | *custom made [ ] [ )

G-55C"+125°C

*kcustom made | *kcustom made | *custom made o

Order Instructions

Structure Code: R02B

Nominal fr- N
Type: SX: | Structure code: Temperature range: Adjust freq Temp =ef ey
Meaning equency : difference: Refer to | difference: Refer to
Refer to the exte- | Refer to the temperat-
Explana- | Crystal L di X fre ; the electrical perf- | temperature frequency
tion i eOsIons | ure frequency cre- 2 0Mmeans | ormance difference ch i
Resonator diagram nce characteristic table table tic table

20MHz

None: Standard

Vibration Mo- | Load capaci- | military grade; C:

s- | de: A: AT Cut tor Military/Industr-
ial grade
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Quartz Crystal Oscillator

A quartz crystal oscillator consists of a quartz crystal resonator and an oscillation circuit, producing a stable
frequency signal upon power supply. Based on the stability of its frequency output, quartz crystal oscillators are
classified into general-purpose crystal oscillators, medium-precision crystal oscillators, and high-stability crystal
oscillators.

The General Crystal Oscillator (SCXO) is a crystal oscillator that does not employ constant temperature or
temperature compensation. Its frequency temperature characteristics primarily depend on the inherent frequency
temperature properties of the quartz crystal resonator used, with frequency stability typically ranging from 10%-5 to
107-6 across a wide temperature range. It features a compact size, low power consumption, and a frequency range
generally spanning 0.5-250 MHz.

Medium-precision crystal oscillators can be categorized into constant-temperature crystal oscillators
(OCXO0) and temperature-compensated crystal oscillators (TCXO), the latter incorporating SMD temperature
compensation. Constant-temperature crystal oscillators regulate the environmental temperature of the quartz
crystal resonator through temperature control to enhance frequency temperature characteristics, while
temperature-compensated crystal oscillators employ temperature compensation circuits for this purpose.
Medium-precision crystal oscillators typically offer frequency stability ranging from 1046 to 1048,
characterized by compact size and high stability. Temperature-compensated crystal oscillators provide stable
frequency signals upon power-on with low power consumption (typically below 20 mA), whereas constant-
temperature crystal oscillators exhibit longer stabilization times (approximately 3 minutes) but higher power
consumption (about 1.5 W at 25°C).

High-precision crystal oscillators are temperature-controlled crystal oscillators employing advanced
technologies such as precise temperature regulation and intelligent compensation, achieving frequency
stability typically ranging from 1049 to 102-11. Commonly used high-stability models include those with
frequencies of 5 MHz and 10 MHz.

“40.000M
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Quick Selection Guide for Various Series of Quartz Crystal Oscillator Products (1)

e
c
1~}
. . . 5
Naming Convention for Quartz Crystal Oscillators >
3
el
| =N
168 100 C =
=
Phase noise =
. Frequency / Fully dome- 2
Crystal oscill 9 . Nominal | Temperat- [ Output | Supply vo- stically pr- | Apply 1
t: tor t tructur tur Three- 1 it
rystal oscillator type ructure Code emperature range Frequency ure W o Itage ree-state control oduced | p et Quality grade
Stablllty / Characteristic
Frequency Voltage Con-
trol
Inorganic
materials
= used for air-
A:07+50°C et i
g R - les,  ships,
2 B:-10 +60°C F:+15V and  ground
- SCXO: Standard crystal oscillator ~ o Its simply about |~ applications. - Mili
g . + . [ . o fu None: Military
g STXO: Warm-toned crystal oscillator g igN 72 g 100M See the sp S: Sine wave C;_I 152VV See details dﬂi'c'::‘vc"l‘:"rd‘l‘lc Level (B)
! ot . :—10"+85° . - : o+ fon . eve
SOXO:Temperapesabizedensal | See details o ~+8 ¢ | Thatis | ecific pro- H: Square : Size of product ; o D: Attow | | iara
SPXO: Phase-Locked Crystal Ol [ g o0 E:-55 485 LOOMH duct speci- RN 1:+3.3V Carrier vy @l
o P F:-40"+70°C fications Z:ggi K:+25V (Il dome- | B: - Aero-| ¢ Miltay-grds/
~ o 5 one: No requirements | Stically produ- ndustrial-grade
SCMXO Tamed Crystal Oscillator G:-55+125°C 7 L:+1.8V J: None: No requirements o space (S)/ ‘empemué
SVXO: Voltage-controlled crystal oscillator H . _55~+ 1 05 DC Others QJB(S)/
K:-407+105°C L0 gl

SCXO Series Standard Crystal Oscillator

Frequency Frequency Temperature
Scope Stability

‘Working temperature

I0)[1J TeISAID Zyenb

Package Supply voltage Discharge

Scope

waveform

mm MHz ppm C -

SCXO11B series (SMD7050) 7.0%5.0 17125 +207+75 [5.0/3.3/2.5/1.8] -557125 H 15 E‘T

SCXO020A series (SMD5032) 5. 0%3. 2 17125 +207+75 3.3/2.5/1.8 -55~125 H 15 42?

SCXO019 series (SMD3225) 3.2%2.5 17125 +207+75 3.3/2.5/1.8 -557125 H 15 E»

SCX023 series (SMD7050 differential) | 7. 0%5.0 | 207300 | +30" %100 3.3/2.5 -55~125 | V/E/C | 18 :%:

SCXO024 series (SMD5032 differential) | 5. 0%3.2 | 207300 | +30"£100 3.3/2.5 557125 | V/E/C | 18 d
SCXO025 series (SMD3225 differential) | 3. 2%2.5 | 207300 | +30" £100 3.8/ B -55~125 | V/E/C | 18

Note: ppm = 10% H: CMOS; V: LVDS; E: PECL; C: HC SL

STXO Series Thermosensitive stal Oscillator

. lated agi
Frequency FeuscyTempewuws ~ Phase Noise % ma

Packagemm  Scope Stability @1kHz/@100KHz

IO)1,] [BOIUBYOIA]

Discharge

Page number

(leg;](l) waveform

MHz dBCHz (typ) .
ﬁ;fgfj;s‘jﬂﬁj (SMD700 7.0%5.0 552 | £0.17+1 | -140/-150 +1 CS/H 20 ;
STXO026C series (SMD N . )
7050 wideband) 7.0%5. 0 52 200 |%0.28 £2 -110/-120 +1 H 22 7
STXO027 series (SMD5032) | 5.0%3.2 | 5752 | +0.17£2| -135/-145 +1 CS/H 24 "é
STXOL2 series (surface-mount, low phase noise) 27. 5%18 107125 |[£0.287+2 -145/-160 +1 S/H 26 :
STXOI3 series (surface-mount, low phase noise) | 20%12. 5 107125 |£0.287+2| -—145/-160 +1 S/H 28
STXOLS series (DIP14 high stability) 20.8%13.2 | 107125 |+0.147+2| -135/-145 +1 S/H 31
STXO16 series (small surface-mount wideband) 14%9 0.27200 | +0.147+2 -135/-145 +1 S/H 33

Note: ppm = 107¢; CS: Clipped Sinusoidal Wave; S: Sinusoidal Wave; H: CMOS




Spaceborne Series Crystal Oscillator
Frequency

Frequency Temperature

‘Working temperature

Package - Stability Supply voltage Discharge _—

— iy oo Vv waveform
SCXO11B series (SMD7050) 7.0%5.0 17125 +207+75 5.0/3.3/2.5/1.8 -557125 H 76
SCXO020A series (SMD5032) | 5. 0%3. 2 17125 +207+75 3.3/2.5/1.8 | -557125 H 76
SCXO019 series (SMD3225) 3.2%2.5 17125 +207+75 3.3/2.5/1.8 | -557125 H 76
SCX023 series (SMD7050 differential) 7.0%5.0 | 207300 +30"£100 3.3/2.5 -557125 | VE/C | 78
SCX024 series (SMD5032 differential) 5.0%3.2 | 207300 +3074100 3.3/2.5 -557125 | VE/C 78
SCX025 series (SMD3225 differential) 3.2%2.5 | 207300 +30+£100 B 82, 5 -557125 | VE/C | 78
STXO025 series (SMD7050) 7.0%5.0 | 5752 +0.5"+5.0 3.3 557105 | SH 80
STXO027 series (SMD5032) 5. 0%3. 2 B 52 +0.5"+5.0 3o 3 -557105 SH 80
SOXO13X series (spaceborne) | 50%50 57125 |£0.0005"+0.5 V715V 557485 SH 82
SOXO014X series (spaceborne) |  38%38 57125 |=0.0005" £0.5 3V15V -55"+85 SH 82
SOXO15X series (spaceborne) |  36%27 57125 |£0.0005"+0.5 3V715V 557485 SH 82
SOXO016X series (spaceborne) [25. 4%25. 4| 57125 |=£0.0005 +0.5 3V 15V —557+85 SH 82
SOXO17X series (spaceborne) | 20%20 57125 |£0.0005"+0.5 3V15V -55"+85 SH 82
Note: ppm = 107%; H: CMOS; V: LVDS; E: PECL; C: HC SL

Vibration-Resistant Series Crystal Oscillator

Package

mm

Frequency

Scope

Frequency Temperature

Stability

Phase Noise
@1kHz/@100kHz
dBdHz (typ)

Discharge

waveform

Page number

MHz

-140/-150 (static)

STXOI4V/16V seres (ibrarionesisant, low phase noise) 25.4%15.24| 107125 | +0.28 +2 |-125/-150 (Dynamic) +1 SH 85
~140/-150 (static)

STXOI13LG series (small, vibration-resistant) | 19. 8%11.5 | 207100 | =40.287 %2 |-120/-150 (Dynamic) *1 S/H 87
-160/-170 (static) +0. 05 (10MHz)

SOXO13V series (vibration-resistant, low phase noise) 50*50 10N 1 60 i 0 0 1 - i 0 5 -150/-165 (Dynamic) i 0 5 ( ]_ OOMHZ) S 89
-160/-170 (static) +0. 05 (10MHz)

SOXO014V series (vibration-resistant, low phase noise) 38%38 ]_ON 160 i 0.01 i 0.5 |- 145/-165 (Dynamic) i 0.5 ( 1 OOMHZ) S 89
-150/-160 (static)

SOXO16V series (small vibration-resistant model) 25. 4%25. 4 40~160 i 0. 05N i 0.5 |- 140/-155 (Dynamic) i 0 5 (100MHZ) S 89
~155/-160 (static)

SOXO15LG series (vibration-resistant, low phase noise) 36*2 7 100 i 0. 05N i 0.5 |- 130/-155 (Dynamic) i 0.5 ( 1 OOMHZ) S 9 1
155/-160 (static)

SOXO16LG series (vibration-resistant, low phase noise) 25. 4%25. 4 100 i 0. 05N i 0.5 |- 125/-155 (Dynamic) i 0.5 ( 1 OOMHZ) S 91
-155/-160 (static)

SOXO17LG series (vibration-resistant, low phase noise) 20%20 100 +0.057+0.5 |-125/-155 (Dynamic) +0. 5(100MHz) S 91

Note: ppm = 10¢; CS: Clipped Sinewave; S: Sinewave; H: CM OS
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Quick Selection Guide for Various Series of Quartz Crystal Oscillator Products (2)

SPXO series phase-locking crystal oscillator

Package Frequency  Reference signal Phase Noise Lock met- Dischargs
Scope  Frequency range @1kHz/@100kHz - Pagenuniber
ric Y/N  waveform
dBcHz (typ)
SPXOL11 series (with bui‘ljt;icxilnl::':gemture-contmlled crystal 5 O % 5 0 1 Or\, 1 6 0 1 0/\, 1 2 5 _ 1 6 0 /_ 1 7 0 Y S 5 7
SPXO16 series (with buil)t;icr;“l::ggemtum-cmnrolled crystal 2 5 ) 4*25 . 4 60~ 1 20 1 ON 1 OO - 1 60/_ 1 65 Y S 5 9

& ~ -160/-170 (static)
SPXO11V series (with built-in anti-vibration oscillator) 45%45 10 160 10 125 |._ 145/-165 (Dynamic) Y S 94

Note: S: Sine wave; H: CMOS

Taming Series Crystal Vibrator

Frequency Frequency Temperature Signal-to-noise ra- Maintain ps for Discharge

Eackagol (g one Stability tio @1 kHz @100 Page mumber

kHz dBc Hz (typ) 24 hours waveform

SCMXO11 series N ~

(small size) 20%20 10 40 | £0.001 +0.05 -150/-155 <+10 S/H 61

SCMXO12 series ~ .

(high timing accuracy) 50%50 5720 [£0.0001"£0.005| -—150/-155 <=*l1.5 S/H 63

SCMXOI3 series (med- | o005 | 5195 | 40.00057+0.05 | ~150/-155 <45 S/H | 65

ium time accuracy)

STMXO11 series (low-power, ~ ~

I 16. 5%11.9( 10 50 +0.05 +0.5 -140/-150 <=+50 S/H 67
g and tonifying)

Note: ppm = 107¢; S: Sine wave; H: CMOS

SVXO series voltage-controlled crystal oscillator

Frequency Frequency Temperature ‘Working temperature

Packagemm Scope  Stability B Scope R e
MHz - waveform
SVXO11B series (SMD7050) 7.0%5. 0 407125 | £207£50 5.0/3.3 -55"85 H 69
SVXO16 series (surface-mount, low phase noise) 14 0*9 O 40~125 i 20N i 50 5. 0/3 3 —55N85 S/H 71
SVX023 series (DIP8 low-phase noise) 12. 7%12.7 | 407125 | £20"£50 5.0/3.3 -55785 S/H 73

Note: ppm = 10¢% S: Sine wave; H: CMOS

11

101RIAUIN) OTUOULIEH [BISAID) WOOIIS

Ko
[=
o
=3
N

3
72}
(vl
o
=
=h
=
a
=

oy

Suddoy pue uone[pou Aouanbary eAAAT

IB)[1] [BOIUBYOIIA

dryp Surssadoid [eusig Jo0[)



SOXO Series Constant Temperature Crystal Oscillator

Package Frequency Frequency Temperature Signal-to-noise ratio/short-  Age-related aging rate
g Scope Stability term stability @1 KHZ/@ -

mm MHz ppm 100 kHz dB CHz (typical) (max)

-165/-175 (10MHz) +0. 05 (10Mlz)

SOXO13 series (ultra-low phase noise) 50*50 5 200 io 01 io 5 _165/_175(100MHZ) io 5 (100MHZ) S 35
. : ~ n ~p -160/-170 (10MHz) +0. 05 (10MHz)
SOXO14 series (low phase noise) 38%38 5200 +0.01 £0.5 ~160/~170 (100MHz) +0. 5 (100MHz) S 37
, S N N -160/-170 (10MHz) | 0. 05 (10MHz)
SOXO15 series (General High Stability) 36*27 5 200 iO 005 iO 5 _160/_170 (100MHZ> iO 5 (].OOMHZ) S/H 39
N ~ -160/-165 (10MHz) £0. 05 (10MHz)
series (general low-phase noise i aF
SOXO16 series (general low-ph: )| 25. 4%25.4 | 10 200 | =0.005 +0.5 160/-170 (100MHz) | +0. 5 (100MHz) S/H 43

-155/-160 (10MHz) +0. 05 (10MHz) S/l

SOXOIT e ane lowphse i) 20%20 | 107200 | £0.0057£0.5 | 50/ 170 (100MHz) | +0. 5(100MHz) 47
SOXO!18 series (DIP14 compact) | 20. 8%13.2 | 107125 | £0.01740.5 __115500//_ _115555<(11000%ZZ)) ig g? 1( égﬁgi; S/H | 50
SOX021 seris Gl towphssenei) | 15%15 | 407120 | 40.05740.5 | -155/-165(100MHz) | +0.5(100MHz) | s | 52

SOX023 series (DIP8 | |, 715 7| 80120 | +0.05+0.5 | -150/-160(100MHz) | =0.5(100MHz) | S | 54

ultra-compact)

Note: ppm = 10%; S: Sine wave; H: CM OS; V: LV DS; E: PE CL
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Quartz Crystal Oscillator ERE IR

1. Frequency adjustment range

Frequency adjustment typically involves both mechanical and electrical methods. Mechanical adjustment alters the
output frequency range by modifying the variable components of the crystal oscillator, while electrical adjustment changes
the frequency range through voltage regulation. However, a wider frequency adjustment range is not always optimal;
excessive range width increases the oscillator's sensitivity to noise at the tuning input, leading to reduced stability and
performance.

The functions of frequency regulation include:

@ Set the output frequency to a predetermined value within this frequency range;

@ Due to aging or other factors, the output frequency of the crystal oscillator deviates; adjust the output frequency to the preset
value.

2. Voltage control characteristics

Including voltage-controlled frequency deviation, voltage-controlled sensitivity, and voltage-controlled linearity:

@ Voltage-controlled frequency offset: the difference in output frequency when the control voltage
varies from its specified maximum value to its minimum value.

®) Voltage control sensitivity: The change in output frequency per unit of control voltage;

@) Pressure control linearity: A measure of pressure control characteristics compared to an ideal
straight line, typically expressed as the percentage deviation from the ideal line within a specified range.

3. load characteristic

All other conditions remain unchanged; this refers to the permissible deviation of the crystal
oscillator's output frequency within the specified variation range relative to its output frequency
under nominal load conditions.

4. voltage characteristic
All other conditions remain unchanged; the allowable deviation of the crystal oscillator's output
frequency relative to its nominal output frequency under specified voltage variations.

5. clutter suppression
The power ratio of discrete spectral components in the output signal that are free of harmonic
relationships with the fundamental frequency to the fundamental frequency is expressed in dB.

6. harmonic suppression
The ratio of the harmonic component power Pi to the carrier power Po is expressed in dB.

7. frequency aging

Under stable operating conditions, the systematic frequency drift of the output caused by
component aging (primarily quartz crystal resonators) is typically measured as the frequency
difference over a specified time interval, such as 1029 days or 10271 years. The aging effect inherent
in crystal oscillators persists regardless of whether they are powered or not.

8. Power-on Characteristics
The maximum frequency variation of a digital oscillator over a specified time interval after the
designated preheating period is expressed as V = (fmax-fmin) / fo.

9. phase noise

A frequency-domain measure of short-term stability, denoted by the ratio of single-sideband
noise to carrier noise, f(f), defined as the dBc/Hz value at a given frequency offset. The phase noise
of a crystal oscillator at a specific frequency offset is the ratio of signal power within a 1 Hz
bandwidth at that frequency to the total signal power.

10. shake

Jitter and phase noise represent two distinct quantitative approaches to the same phenomenon. Jitter is a time-domain concept,

while phase noise is a frequency-domain concept. Essentially, jitter describes the deviation of a signal's period from its ideal value; it is
typically measured in the time domain but can also be converted using phase noise.

13
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Instructions for Use of Quartz Crystal Oscillator

Precautions for Use

1.The impact of the power supply

Typically, the ripple and noise requirements for power supplies should be less than 1% of the supply voltage.
Power supplies with excessive ripple or noise can degrade the phase noise performance of crystal oscillators. It is
recommended to connect a approximately 10uF tantalum capacitor or ceramic capacitor across the crystal oscillator’
s power input terminal. The lower the supply voltage or the thinner the PCB traces, the larger the capacitance value
required to reduce ripple interference. Additionally, a 0.01-0.1uF ceramic decoupling capacitor should be connected
at the power input terminal, preferably using same-layer connection to avoid interconnecting the power layer and
ground layer via vias. For temperature-controlled crystal oscillator products, ensure that the power supply system
meets the maximum power requirement specified for such devices.

2. The Influence of Voltage Control on Tuning Voltage

When the voltage controlled by the crystal oscillator changes, its frequency correspondingly varies. Excessive interference
from the voltage-controlled tuning voltage can cause oscillator jitter or degrade phase noise. Typically, a low-pass filter circuit is
incorporated into the crystal oscillator's voltage-controlled input to mitigate interference from voltage ripple at the tuning
terminal. If voltage ripple at the voltage-controlled terminal is excessive, a low-pass filter may also be added externally to the
voltage-controlled terminal.

3. The impact of the crystal oscillator installation location

Since temperature fluctuations are the primary factor affecting the short-term stability of crystal oscillators, they
should be positioned away from the chassis enclosure or components with significant temperature variations (e.g.,
fans), as well as from high-power RF devices (e.g., power amplifiers). In environments with vibration or acceleration
changes, the mechanical stress on the oscillator must be considered to ensure uniform stress distribution and
implement effective vibration mitigation measures. During PCB layout, high-frequency signal traces and digital
circuits should be kept as far as possible from the oscillator, and digital ground should be separated from analog
ground.

4.Crystal oscillator application circuits and load matching
@ The typical application circuit of the crystal oscillator is shown in the figure below:

The reference voltage terminal can also serve as a Sine wave output
voltage reference for other devices, provided that the
load current at this terminal remains below 1 mA.

square-wave output

In the diagram, Vref denotes the reference . Y o= Ve
voltage terminal of the crystal oscillator (some models Vrel Vee —— . Ie Ve ——
lack this terminal), providing a stable reference _Q_mf_—ﬂ'“" _O_MUF
voltage. When operating the oscillator, users can ¢—Vco I I G—Veo i [ :]:
adjust its frequency by connecting a potentiometer - = =
with resistance greater than 20 kQ between the Vref GND  Out ND  Oul
terminal, the Vco (voltage-controlled) terminal, and —L R i — |”DF... TP
ground; alternatively, they may directly apply a control = 502 )
voltage to the Vco terminal for frequency adjustment. :I:

The voltage control terminal of the crystal oscillator typically contains built-in bias voltage. If the user does
not require the voltage control terminal for frequency adjustment, keep both the voltage control terminal and the
reference voltage terminal unconnected and avoid grounding them; otherwise, it may cause abnormal output
frequency or product failure.

®) Crystal oscillator output load matching requirements:

Use the crystal oscillator under the recommended load conditions: a sine wave typically corresponds to a 50Q
load, while a square wave corresponds to a 15pF load. The maximum allowable deviation under these conditions is
generally £10%. Although the product incorporates redundant design for load characteristic tolerances, severe load
mismatch at the oscillator output may degrade its performance parameters, such as changes in output frequency,
reduced output power, or altered harmonic suppression. Therefore, it is advisable to employ peripheral circuits that
match the oscillator's rated output impedance during operation.

Additionally, note that since the square wave output contains a DC signal, the signal output terminal must not
be shorted to ground.

5. Working temperature requirements

The crystal oscillator must be operated within the specified temperature range. Prolonged operation outside
this range may degrade its performance, shorten its lifespan, or even cause failure.

6. electrostatic protection

The SCXO series surface-mount crystal oscillator products are electrostatic-sensitive devices. Their ESD
(Electrostatic Discharge) protection rating is Level 2 (>2000 V). Proper electrostatic protection measures must be
implemented during transportation, storage, and use.
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1 Surface-Mount General Crystal Oscillator SCXO11B/20AV19

Product Features and Application
OHigh reliability, resistant to vibration and impact;
OSMD ceramic-metal packaging, compact in size;

Oltis widely applicable in military and civilian communications, navigation, radar, and
other fields.

I0JRIOUAN) OTUOWLIR [€ISAI) TOIIIS

QualityAssurance

General Specification: GJB1648A-2011"General Specification for Crystal Oscillators"
Enterprise Specifications: Q/TD50000-2022 "Detailed Specifications for ZA519(SCX011B)TypeQuartzCrystalOscillator";
Q/TD20134A-2013 "Detailed Specifications for SCXO11B Type Quartz Crystal Oscillator

(ForAirborneApplications)”
Q/TD20114A-2017 "Detailed Specification for SCXO11B Type Quartz Crystal Oscillator

(For Rocket Launch Vehicles)"
Q/TD20205-2011 "Detailed Specification for SCXO11B-G Type Quartz Crystal Oscillator
(For Airborne Applications)"

e}
Q/TD50002-2022 "Detailed Specification for ZA521(SCX020A) Quartz Crystal Oscillator" 5
Q/TD20330-2017 "Detailed Specifications for SCXO20A Type Quartz Crystal Oscillator (For Aviation Applications)" )
Q/TD20346-2018 "Detailed Specifications for SCXO20A Quartz Crystal Oscillator (For Rocket Launch Vehicles)" 3
Q/TD50004-2022 "Detailed Specifications for ZA523(SCX019) Type Quartz Crystal Oscillator " ﬁ_
=
Quality Grades: Military Grade(B), Standard Military Grade, Military Temperature Grade,| ndustrial Grade g
Technical Specifications
OElectrical performance pa- 7 E
rameters characteristic g;
Parameter Name
Frequency Range || Typical ~ 2
qyency Range | 1yp 1™125Mlz :
Frequency (MHz) 1.024,2.048,4.096,8.192,10,11.0592,16.384,18.432,20,30,32.512,40,40.96,50,60,80,100,120,125 §
1 Q X7/ & X7/2 QA \NT/& X L &0 ‘7““_“1‘ 4 +1 . 1 E
Stability of s, L.O V/Z.D V/D.5 VIO V o070 VUD RCOICT 1O UIT FTCQUCTICY dand g
sql\;vec;ic;uppl_y voltage fr= Vs, Duty cy- Temperature Stablllty Table
cleof temp-
g CMOS erature rise <6ns
% and fall edges 50%+ 5% %
=
25mA (M3BpAIMag)/3.5V)50 g
Current AR A LM Ao} 22\ m/\/hﬂnv\/‘:)ﬁ/\ E
. AU0mA(Viax)(s-oV) MA{Max)(o-UVv) 8
Working temperature range: FrequencyandTemperatureStabilityTable =
(¢}
Three-state control T:Yes|N:No
Storage temperature range: from-55°Cto+125°C
Packaging dimensions: refer to the dimensional specifications.
Load: 15pF

OFrequency and Temper-ature Stability Table
Frequency and Temperature Stability (ppm)

diy) Surssaso1 [eusis pue awi ]

temperature range
A(£20) B(+30) C(%50) D(%75)
D-40°C~+85°C *custom made
E-55°C"+85°C 1  *custommade o] 1 )
H-55°C~+105°C 1 1 * custom made

G-55C"+125°C
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Order Instructions

inal Frequency and tput National produc- Appl: 1i
Cosalositworpe | Structure Code | Temperature range Nomina Temperature Stabi- e Source [y . PPy Ll
Frequency lity Wave form | Voltage |Control tion label Environment | Grade
z Not have :
é- - P Military level
& one: Onboart
o D:—40~+85°C A:+20ppm H:+5V None: Not domestically ) B)
£ 11B: (SMD7050) ~ . : bp produced (ZZKK-C gra- | Vehicle /
: Conventional crystal E:=55 +85C 10M means | B: &30ppm 1:43.3V | T: have de) J: Common
g oscilltor 20A: (SMD5032) H:-55~+105°C LOMH C:+50ppm H: squarc wave K49, 5V Carrier-borne / N
- % Ha 142, N: nothave | G: Fully domestically produced | Ground and other surfa- | Military level
19:(SMD3225) ully estically produce Gi d dce‘Ih fa C: amed

G:=55"+125°C D: £ 75ppm L:+1.8V 77KK-A Grade) fores

D: Arrow Carrier | Temperature/
Work

Indusry Level

Product Specifications for the Shelf

Frequency

and Temp-  Discharge Model National produstion model
Range of models Sell Voltage ;r:atl:r‘l:ty waveform Mot s esuency o) (ﬁ'“l“e“;i‘z‘)m“ﬂ‘e Shelf frequency/MHz
SCX011BE SCXO11BE =
<%£30 CMOS [ Have | by CMBHITG 8. 10, 11.0592. 12, 25, 33.333. 50. 100
5V
SCX011BE SCX011BE 10, 14. 7456, 16, 16. 768, 18.432, 20. 24, 40. 50
<
SE50 | OMos | Have ey CIMCHHT=G | 80+ 100
. 1. 024, 4. 8. 11. 0592, 14. 7456, 16. 384, 20
<=+30 CMOS | Have Dﬁgﬁ%lBE E%%IIITB—% 22, 1184, 24, 25. 30, 32. 512, 32. 768, 33, 33. 33
-55°C 33.333, 35, 35.2512, 40, 48, 50, 66, 88, 100, 125
SCX011BE 3.3y 1. 8432, 2, 2. 048, 4. 9152, 8., 8. 192, 9. 8304, 10
+85°C . SCXOLLBE 11. 0592, 12, 12. 288, 14. 7456, 15. 36, 16. 16. 384
SCXO011BE s 18.432+ 19+ 20, 20.48. 22. 1184, 24, 24. 576, 25, 27
<
S£50 CMOS | Have CIMCHIT COMCHIT-G 29.4, 30, 32, 33, 33.333. 35,
40, 48, 50, 60, 63, 64, 66, 66. 666. 66. 6666, 75
80, 98.304. 100, 120, 125
2.5V | <£50 | oM0S |Have|  SCXOTIBE SCXOLIBE ] o5
L8V | <£50 | cuos |Have|  SCXOTIBE SUROLIBE 1 '3 6864, 8, 10, 16, 17.768, 20, 24, 30, 33. 64
<4 I SCXO11BG SCXO11BG 1, 2.3 6864, 8, 81921214, 7456, 16, 16. 777123
oV 15| N0 Havel g CIMDHHT-G | 19.6608. 20. 27.008., 33, 40. 64
SCX011BG SCXO011BG 5. 10 14. 7456, 25. 40, 50, 66, 80, 98. 304, 100
<+
+50 | QNOS | Have| 5y OMCHIT-G | 125
5 3y 1. 3. 6864, 8, 10, 11. 0592, 12. 12. 288, 14. 31818
. . 14, 7456+ 16+ 20, 24, 24.9973, 24.9999. 25.
SCXO11RG —55°C <*75 CMOS | Have Dﬁgﬁ%m(} é%?_llllﬁ% 27, 29.9973, 30. 32. 32.9973. 32.9999. 33, 33.33. 35
° 40, 48, 50, 58.9824. 64, 66. 66.666. 100, 125
+125C
2.5V | <+75 | cMos |Have| SCXOLIBG | SCXOLIBG ) og
<£50 | CMOS |Have| _ SCXOLIBG SCKOLIBG 1 14,7456, 24, 50
1.8V
SCX011BG SCX011BG =
<+
+75 CMOS | Have CMDILT CIMDHLT=G 20, 24, 25. 27, 30, 33. 48. 49.152, 50. 66. 100
i ' - Pin number: Pin function; Three-
| | L15 ¥ state ccm:lmli Floating state
- %
1 . | - X
| rersiilig. Source
A— {=5. 08 o
Structure Code: 1 1 B Tl 4 A
A ]
{ o) !
§ i
Recomr;lendled p:;d size (mm)
External dimensions (mm) (Note: The 0.1 pF capacitor should be placed as close as possible to pin 4 of the crystal oscillator.)
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Product Specifications for the Shelf

Working

Frequency Temperatnre

Discharge Three-state

Model

Model e Voltage Stability waveform _ control (CI(For frequency points) i Pdosion el (s emene i Shelf frequency/MHz
<£30 | CM0S | Have | SCXO20AECIMBHIT | SCXO20AECIMBHIT-G o
3.3V 1. 8+ 10, 14.7456,
550 o - - 16,384, 20, 25. 27.
— £50 | CW0S | Have | SCXO20AECIMCHIT | SCXO20AECIMCHIT-G A A
+85C 50, 66, 100, 125
2.5V | <450 | M0S | Have | SCXO20AECIMCHKT SCXO20AEOMCHKT-G | 25
L8V | <450 | cMos | Have | SCXO20AECIMCHLT SCXO20AECMCHLT-G [ 1 0 * ™
5 | <+75 | Cu0S | Have | SCX020AGCIMDHHT SCX020AGCIMDHHT-G | 16
1. 8. 10, 14. 7456, 16+
. 20, 22.1184. 25, 27.
-55°C | 3.3V | <75 | M0S | Have |  SCXO20AGOMDHIT SCXO20AGOMDHIT-G  [30. 33. 40, 48, 50. 66
SCX020AG 66.66. 100,
+125C 125
2.5V | <+75 | 0S| Have |  SCXO20AGOMDHKT SCXO20AGOMDHKT-G | 25
1.8V | <=75 CMOS | Have SCX020AGOMDHLT SCX020AGEIMDHLT-G |25, 48, 50, 66.66. 80

Structure Code: 2 0 A

1 ke
Recommended pad size (mm)

Pin Number | Pin Function
“Three-state control/suspended

Output
power
supply.

External dimensions (mm) (Note: The 0.1 pF capacitor should be placed as close as possible to pin 4 of the crystal oscillator.)

Discharge

Three-
state co-

Model

. — o (Mouth as frequency point) ‘Netional production model (CI(For frequency points) Shelf frequency/MHz
_55°C 10059, 11.0592. 24, 25.
3.3V | <=£50 CMOS Have |SCXO19EOMCHIT SCXO19EOMCHIT-G 28.636. 30, 48. 50. 100
SCX019E —~ 195
185°C 2.5V | <=£50 CMOS Have [SCXO19EOMCHKT ScXO019ECIMCHKT-G 30
-55C 10. 059, 11. 0592, 24. 25.
Sex019G ~ 3.3V | <x75 CMOS Have [SCX019GCIMDHIT ScX019GCIMDHIT-G 28.636. 30. 48. 50. 100
+125°C 125

Structure Code: 1 9

Pin  Number Pin__Function

Three-state control/Suspended state

XXX. XXM

o~

o XXXXX

Outline dimension  (mm)

2 the earth
3 output
4 source

.

0. ‘uﬁ_?li_lr[ } :'

Recommended pad size (mm)

(Note: The 0.1 pF capacitor should be placed as close as possible to pin 4 of the crystal oscillator.)

17

IO)[1 [eIsA10-zyrenb

I0)[1y TeIsK10 Zyrenb

1)1y Surdwinp-Asuanbaiy [ea1nod)g

IO)[1,] [EOTURYOIA]

dryp Surssoooiq [eusig pue y20[)




Al Surface Mount Differential Crystal Oscillator

Product Features and Application

OHigh reliability, resistant to vibration and impact;

ODifferential signal output with low phase jitter;
Oltis widely applicable in military and civilian communications, navigation, radar,
and otherfields.

Quality Assurance

GeneralSpecification: GJB1648A-2011 "General Specification for Crystal Oscillators"

EnterpriseSpecifications: Q/TD50001-2022 "Detailed Specification for ZA520(SCX023)Type Quartz Crystal Oscillator"
Q/TD20209-2011 "Detailed Specification for SCX023 Type Quartz Crystal Oscillator (For Airborne Applications)"
Q/TD20229-2012 "Detailed Specification for SCX023G Type Quartz Crystal Oscillator (For Airborne Applications)"
Q/TD20316-2016 "Detailed Specification for SCX023 Type Quartz Crystal Oscillator (For Missile Systems)"
Q/TD50003-2022 "Detailed Specification for ZA522(SCX024) Type Quartz Crystal Oscillator"
Q/TD20340-2018 "Detailed Specification for SCX024 Type Quartz Crystal Oscillator(ForAirborneApplications)"

Quality Grade: Military Grade(B),Standard Military Grade, Military Temperature Grade, Industrial Grade

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic
Frequency range 50~250MHz
Typical frequency (MHz) 50, 75. 100. 106.25. 125, 156.25, 159.375, 171.875, 200. 212.5. 250
Supply voltage 2.5VI3.3V
Erequency stability VS. temperature Frequency and Temperature Stability Table
“ZEI E:PECL Rising/falling edge 2nS(MaX)
. V:LVDS
B C:HCSL Duty Cyele 50%5%
LVDS/HCSL:90mA(Max)
Current
PECL:100mA(Max)
Operating temperature range FrequencyandTemperatureStabilityTable
Three-state control T:Yes;N:No;T1:1-pintri-statecontrol; T2:2-pintri-statecontrol;
RMS phase jitter 0.6ps(Max)(12KHz~20MHz)
Storage temperature range -55°C~+125C
Packaging size Refertotheexternaldimensionsdiagram

OFrequency and Temperature Stability Table

Temperature range Frequency and Temperature Stability (ppm)
A(£30) B(£50) C(£100)
D-40°C~+85°C ° . °
E-55°C~+85°C - ° °
H-55°C~+105°C - * custom made °
G-55°C"+125°C - * custom made °
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Order Instructions
=

)
[=%
& SCXO0 23 C 9
o
) . =%
Nominal | Frequency and Tem- | Output Source | Three States | Netionalpr- [ Apply | Quality, et. N
Crystal oscillator type Structure Code Temperature range - oduction la- Level 5
Frequency | perature Stability | wave form | Voltage | Control bel Environment & 3
8
=
No local- =
=
§ ization g
"3 N T1: 1 foot| ZZKK — | mmorganic airborne | None: Military level
3 D:-40 +85°C E:PECL
: 23: (SMD7050 differential) N A:£30ppm Control | Class C) | suuconcnsim (B)
S ) ! E:-55"+85C 100M means _ V:LVDS T:+33V . e Sl A
S | Conventional erysal aseillatar | 54, (SMD5032 differential) N B:50ppm T2: 2 pins /Ground, ete. | y
H:=55"+105°C [ 100MHz C:HCSL | K:+25V _ Class
25: (SMD3225 differential) C:+100ppm Control Gt Fully C: Military-grade
G:-55"+125°C domestically industrial temp-
N: not have produced D: Single arrow load erature
(ZZKK -
Grade A)
External dimensions and structural code
Q
g
pinnumber | Pin Function pinnumber | Pin Function E"
T [T —— L | e o
2 Hang in the air 2 Hang in the air ’*5
-+
3 The earth = 3 The carth =)
4 Output * 4 Output oy
=
: 5 Output 5 Output ,(_?
6 S 6 Source =
ource
A 1 — =
o =
2 g
RS £
- | | | | 2
| | ]
R e e, - £
il | | " - | g
X0 — XXXXXKM | T
l * -V LA i pRee——— 15 S S PR B S B E.
| \ | ® ]p 4 _1 s
= ; 1 ) H
Recommended pad size (mm) — &
Extemal dimensions (mim) Recommended pad size (mm) 2
(Note: The 0.1 pF capacitor should be placed as Exterual dimeasions (mun) Note: The 0.1 uF tor should be placed as cl L
close as possible to pin 6 of the crystal oscillator.) (Note: po;n’)]:w ;T":a:::?:llz:ym] ;’S :‘Cll’a‘::f oseas
. . =
Structure Code: 23 Structure Code: 24 8
g
2.
Q
Pin number Pin Function 2
3]
Thr st controlSuspended st =
2 Hang in the air §
3 The carth
A 4 Output
: 5 Output
6 Source a
2
=
=
2
- A8 - @
£ i, |5 o 1 — = Uﬁi
S .| = ] | —3 o]
ff il o [ g
I - 8
2
| ¥ il __| | s o
p— # lq L
ML L=)

o Recommended pad size (mm)
External Dimensions (mm)

(Note: The 0.1 uF capacitor should be placed as close as
possible to pin 6 of the crystal oscillator.)

Structure Code: 25
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3 Substrate temperature-compensated crystal oscillator STXO25D/STXO25E/STXO25F

Product Features and Applications/Features

OExtremely wide operating temperature range: -55°C to 105°C;
©High-frequency temperature stability: 0.1 ppm;
OWidely applicable in 5G communications,
systems, airborne applications, and related fields.

military missile

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillat-

ors"
Corporate Standards: Q/TD20299A-2021 "Detailed Specification for Surface-Mount

Temperature-Tuned Crystal Oscillators (For Aircraft Applications)", Q/TD
20304A-2021 "Detailed Specification for Surface-Mount Temperature-Tuned
Crystal Oscillators (For Missile Systems)", Q/TD50008-2023 "Detailed
Specification for ZC543 (STX025D) Type Quartz Crystal Oscillator".

Quality grade: Military-grade (B), Military temperature grade, Industrial-grade

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Frequency range 5" 52MHz
Typical frequency (MHz) 10, 12.8, 16.384, 19.2, 20, 38.88. 40
Supply voltage 3.3V
Frequency stability | VS. temperature | Frequency and Temperature Stability Table
° S: quasi-sine-wave Output level Vpp=0. 8V
e TTL/HOMOS TR | <6ns
Duty Cycle 50% % 5%
i <-140dBc/Hz@1KkHz
Phase noise (20 MHz)

<-150dBc/Hz@100kHz
N: None V: Yes
Range of adjustment: 2+3 ppm (customizable)

Frequency Voltage Control

Age-related aging + 1ppm/y
Current 20mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C"+125°C

Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm)

Reference method for voltage
control circuit

Temperature range
R(£0 1) J(£0 14) K(+0 28) A(£05 B(+10) VEO |1 e
D-40C"+85°C *custom made ® o L4 ®
E-55°C+85°C 1 1 *custom made ® L
External voltage
K-40°C~+105°C 1 1 *custom made L] L
Note: The voltage control end has no
built-in bias; the voltage control
H-55°C~+105°C 1 1 *custom made o [ voltage must be adjusted to the
center voltage (1.5 V)position.
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rder Instructions

25D 2
Nominal (0] ﬁ
ominal Frequency and Tem- utput Source Frequenc Appl Quality, etc. )
crysaloscitaorype | Structure Code | Temperature range N o d Y PPy e 3
Frequency | perature Stability | wave form | Voltage Voltage Control | Environment | Level s
s
£ =
E : =
& (SMD7050) - c R: 0. Ippm I\t’;&ho.njoar:/ None: Military §
7 D:—40 +85" : cnicle
3 o J:£0. 14pPm | 6 veany ot e Level (B)
R [— 25D:11=2. Omn E:-557+85°C |1 0Mequ- H:+5V Cartier-bormne / { . o
g Cryutal Osellsor —y K:—40~+105°C als 10 MHz K: £0. 28ppm | sinusoidal Wave Groundandofher | mure
Hn=Z. lmm i o+ surfaces
) 6 N A:=+0. 5ppm — I:43.3V N: No pressure control / industry
5F:H=1. 6mm 1 =55 +105
H:=55 +105°C B: 1. Oppm Level
D: Arrow Carrier
External dimensions and structural code
pinnumber | Pin Function
Reference number Pin Function Ke]
1 Suspended/Pressure-controlled =
B The earth 1 Voltage Control §
3 Output 2 The earth P
4 source 3 Output *g
-+
4 source =2
=h
™ =
O 3
)
% - LT
T g

fotiiend

Recommended pad size (mm)

R =

i
!

(Note: The 0.1 uF capacitor should be placed as
close as possible to pin 4 of the crystal oscillator.)

External dimensions (mm)

External dimensions(mm) Recommended pad size (mm)

Suiddory pue uone[npour Kouanbaiy [earoa)g

Structure Code: 25D Structure Code: 25E

@

- - o

pinmumber | Pin Function =3
1 Suspended/Pressure-controlled (E:. .

2 The earth =R

3 Output =

=

4 source @

Recommended pad size (mm)

i
diy) Surssoooiq [eusis pue yo01)

External dimensions(mm)
crystal oscillator.)

(Note: The 0.1 pF capacitor should be placed as close as possible to pin 4 of the

Structure Code: 25F

21



4 Surface Mount Warm-Warming Crystal Oscillator STXO26
(3

Product Features and Applications/Features

©OWide frequency coverage range of 52-200 MHz;
©OSMD ceramic-metal packaging, compact in size;

Olt is widely applicable in military and civilian communications, navigation,
radar, and other fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal
Oscillators™

Enterprise Specifications: Q/TD20299A-2021 "Detailed Specification for Surface-
Mount Thermosensitive Crystal Oscillators (For Airborne Applicat-
ions)" and Q/TD20304A-2021 "Detailed Specification for Surface-
Mount Thermosensitive Crystal Oscillators (For Missile Systems)"

Quality grade: Military-grade (B), Military temperature grade, Industrial-grade

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Frequency range 527200MHz
Typical frequency (MHz) 60. 80, 80. 100, 120. 200
Supply voltage 3.3V
Frequency stability VS. temperature | Frequency and Temperature Stability Table

g FFH/ R | <6ns (fo=5MHz)

< | H:TTL/HCMOS

- Duty Cycle |50%+5%

Phase noise (fo = 100 MHz) <-110dBc/Hz@1kHz
N: None V: Yes

Frequency Voltage Control - -
Range of adjustment: 2+3 ppm (customizable)

+0. 5ppm/y” £ 2ppm/y

Age-related aging

Current 50mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C " +125°C

Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table

Reference connection method for the voltage control

Frequency and Temperature Stability (ppm) clrcult
Temperature range
K(+0 28) A(+0 5) B(+1 0) Veo Veo Input
D-40°C"+85°C *custom made ) °
E-55°C~+85°C 1 *custom made ° GND External voltage
K-40°C~+105C 1 *custom made °
Note: The voltage control terminal has no
built-in bias; the voltage control voltage must
H-55°C ~y 105°C 1 *custom made ) be adjusted to the center voltage (1.5 V).
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Order Instructions
2

Q
& TXO0 26C 100M A H I N -D —C 2
o
=3
i F andTem- | Output | Source Appl N
Crystal oscillator type |  Structure Code Temperature range WNimtios] requency an . ém tp Gy pply Quality grade @
Frequency | perature Stability | waye form | Voltage | Voltage Control | Environment ‘a
s
= =
E_ None: Onboard/ :::7
Z D:-40"+85°C K: 0. 28ppm Vehicle / | None: Military level =
§ mneszmem | SUDT050 | Er-55TgsC | 100Mwh | TS | | camentome | ()
Broadband K:-407105°C ichis 100 Mite B: I 1. Oppm ||| g
H:-557105°C T Industry Level
D: Arrow Carrier
External dimensions and structural code
" 7% e i - -
,{’;”_I i Al ) Pin number [ Pin Function
E 1 Suspended/Pressure-controlled
..................... s Tt B 9 The earth 'g
{ : 3 Output %
3/’?;;' l/f//,”. 4 source 2
A <
i Z
(2,
=h
=
@
-

10y Surdumnp-Kouanboiy [eo1oo[q

Recommended pad size (mm)

(Note: The 0.1 uF capacitor should be placed as close as
outline dimension (mm) possible to pin 4 of the crystal oscillator.)

Structure code: 26C

IB)[1] [BOIUBYOIIA

dryp Surssadoid [eusig Jo0[)
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Substrate-Coated Warm-Supplemented Crystal Oscillator STXO27A/
3} STX027C

Product Features and Applications/Features

SR o
OHigh reliability, resistant to vibration and impact; 10.000M
©SMD ceramic-metal packaging, compact in size;

Olt is widely applicable in military and civilian communications, e -
navigation, radar, and other fields.

1an+1170
3011120

Quality Standards/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal
Oscillators”

Enterprise Specifications: Q/TD20299A-2021 "Detailed Specification for Surface-
Mount Thermosensitive Crystal Oscillators (For Airborne Applicat-
ions)" and Q/TD20304A-2021 "Detailed Specification for Surface-
Mount Thermosensitive Crystal Oscillators (For Missile Systems)"

Quality grade: Military-grade (B), Military temperature grade, Industrial-grade

Technlical Speclifications

OElectrical performance parameters

Parameter Name Characteristic

Frequency range 5" 52MHz
Typical frequency (MHz) 10, 12.8. 13, 19.2. 20. 25. 26, 30. 40. 50
Supply voltage 3.3V

Frequency stability VS. temperature | Frequency and Temperature Stability Table

S: quasi-sine-wave | Output level | Vpp=0. 8V

o
El L CMOS FTH TR | <6ns
' Duty Cycle | 50%+5%
Phase noise (20 MHz) <-130dBc/Hz@1kHz

N: None V: Yes

Range of adjustment: 2+3 ppm (customizable)

Frequency Voltage Control

Age-related aging +0. 5ppm/y" =+ 2ppm/y
Current 10mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C " +125°C
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm)

Reference connection method for the
voltage control circuit

Temperature range
i ¥ R(£0 1) J(Z0 14) K(£0 28) A(+05) B(£1 0) Voo -
Veo input
D-40°C~+85°C *custom made ) ° ) °
E-55°C"+85°C 1 *custom made ° ° ° g
External voltage
K-40°C~+105°C 1 *custom made [ [ [ Note: The voltage control terminal
has no built-in bias; the voltage
control voltage must be adjusted
H-55°C N_'_105 T 1 1 skcustom made Py PY to the center voltage (1.5 V).

24



Order Instructions

g
& STXO

27A

) 10M

A H N -D —C

uoneueidxy Suruealy

i Frequency and Su 1 Application
Crystal oscillator type Structure Code Temperature range Do Temperature Stabil- Output PPly Frequency pP Quality grade
Frequency ity Wave form Voltage Voltage Control | environment
Inorganic airb-
~ o R: 0.1 orne/vehicle-
(SMD5032) | D:~40"+85C | \ontme- | J: 2. 14 |5 Neyeo mounted | Nor: iy
Wming maTonting ot | 27A: (H=1. 65 E:=55+85°C K40 2 hord | H:#5.0V | coeig | Carricr-borne/ ®
e ) N . ans IOMH | K: 0. 28ppm | Chor ; N: Nopressure con- | Ground and other | C; Military-grade/
) K:—40™+105C S oo | Ti+3.3V = ot \
~ yA A: 0. 5ppm Waf'/e Industrial-grade
27C (Hzl. 4H].m) M:-55 +105°C B: 1. Oppm temperature
P VPP D: Arrow Carrier

External dimensions and structural code

XX XXXM

|

Pin number | Pin Function
1 Voltage Control/Suspended
2. 3. 6.7 Hang in the air
4 The earth
5 Output
8 Source

o XXXXXXXX

Recommended pad size (mm)

(Note: The 0.1 pF capacitor should be placed as close as

External dimensions (mm) possible to pin 8 of the crystal oscillator.)

Structure Code: 27A

Pin number | Pin Function
1 Voltage Control'Suspended
2. 3, 6.7 |Hang in the air
4 The earth
5 Output
8 Source

10 W ¥

XXXXXM

Recommended pad size (mm)

(Note: The 0.1 uF capacitor should be placed as

External dimensions (mm) close as possible to pin 8 of the crystal oscillator.)

Structure code: 27C
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6 Warm-Tonic Crystal Oscillator STXO12/12D

Product Features and Applications/Features

OLow phase noise: optimal < -150 dBc/Hz at 1 kHz;

e~ ST 201 S0MBSA
[[| == diHka

©OHigh frequency stability: 1026 to 1077; S 12081 /
Olt is widely applicable in military and civilian communicati- I i
ons, navigation, radar, and other fields. (i - ¢

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscilla-

(o]

Enterprise Standards: Q/TD20126B-2016 "Product Specification for Airborne and
Ground-Based Thermally Compensated Quartz Crystal Oscillators"; Q/
TD20127B-2016 "Product Specification for Thermally Compensated
Quartz Crystal Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)

Technical Specifications
OElectrical performance parameters

Parameter Name Characteristic
Frequency range 107 125MHz
Typical frequency (MHz) 10, 40. 50, 80. 100, 120
Supply voltage 3.3V/5V

Frequency stability  vs.emenwe  Frequency and Temperature Stability Table
Output power =5 dBm (customizable)

o Sinusoidal wave Harmonic <-25dBc
=4 distortion
El clutter <-T70dBc
ETH/ FBESS TTL/HCMOS — <6ns
Duty Cycle  50%=+5%
<-145dBc/Hz@1kHz
Ph ise (100 MH.
ase noise ( ) <-160dBc/112@100k!1z
Age-related aging <= lppm
Current 30mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C"+85°C
Frequency Adjustment =42 ppm (customizable)
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm)

Temperature range
A(Z£0.28) B(+0. 5) C(£1) D(£2)
AO'C™+50°C ® )

B-10"C~+60°C ° ° °
C-20°C™+70°C ° ° °
D-40"C~+85°C *custom made ° ° °
E-55°C~+85°C 1 * custom made ° °
F-40°C"+70°C ° °
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Phase Noise Meter

i)
o o . =1
Phase noise (dBc/Hz) (typical value at 100 MHz) g H 4
' &
A B C ) F >
: 5
! .I'l'.'l B
¥ 'l'. | —+
Ikilz | -135 | -140 | -145 | -155 M g
Wy
'
! “PW‘
i
1 OkHZ - 1 45 - 1 5 0 - 1 5 5 - 1 60 *custom made ]#‘1 H’!_‘F‘\"'?\,T,,\'W Wl 4
LA 4"}1\"'-?"‘-' PR A
100kHz -150 | —-155 | -160 | —165 : : “ *
100 Typical Phase Noise Curve of an MHz Crystal Oscillator
Order Instructions
Q
f=1
STXO0 12 5
N
Nominal | Frequencyand Tem- [ Output Source Phase | Domestic- |  Apply 5
Crystal oscillator type | Structure Code Temperature range A P
Frequency | peratre Stability | Wave form | Voltage Noise | ationlogo | Environment &_’
= ~ e th
§, A:0 +50°C None: Not None: Onboard/ g
E’ B:-10~+60°C A:+£0. 28ppm domestically Vehicle /
5 ~ . produced
EA I ——— (27 5%x1 8) C:-20 +70°C 100M, wh- | B:+0. 5ppm S: Sine wave H:+5V Phase detection Carrier-borne /
15 Crystal Oscillator L. H: Square
1= . ~ . ich is 100 MHz . . Ground and other
Two sizes | D:—40 +85C C:£1ppm e L:43.37 | NoleTable | e | e
E:-557+85C D: +2ppm stically produ-
ced
F: _4ON+7OOC D: Arrow Carrier

External dimensions and structural code

1011y Surdump-£ouanbaiy [ea1nod)q

JEEiE

L Lo

D = M o1
o B ‘qﬁ %g 3 h gn z
= g 4p TOPVIEW 0w 8
1 5 i1 sh =3
] i s gt %
275 top view %
o
-

5
i

Iateral View = lateral view 1 P a
1.the earth 5.Pressure Recommended pad size : ‘I‘: §
Control 2. Power Supply 6. " 1 g
Earth 1. 7,8,10,11,13. Ground 2. Power 5 3 :
3. output 7. Ground 4 Supply ! : "E
Reference Voltage/Suspen- =
ded 3. 4,5,6,9. Suspended =

12. output Recommended pad size 5

2

aQ

e}

Structure code: 12 (*Recommended manual welding) Structure code: 12D (* Manual welding recommended) S
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7 Warm-Tonic Crystal Oscillator STXO13

Product Features and Applications/Features

O Surface-mount structure, compatible with DIP14 pins;

O Low phase noise: optimal < -150 dBc/Hz at 1 kHz;

OHigh frequency stability: 1026 to 1017;

Olt is widely applicable in military and civilian communica-
tions, navigation, radar, and other fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"
Enterprise Specification: Q/TD20288-2015 "Product Specification for STXO13 Series Quartz
Crystal Oscillators"

Quality Grade: Military Grade (B)

Technical Specifications

© Electrical Performance Parameters

Parameter Name characteristic
Frequency range 107125MHz
Typical frequency (MHz) 10, 40, 50, 80. 100, 120
Supply voltage 3.3V/5V
Frequency Stablllty VS. temperature Frequency and Temperature Stability Table
Output power = 5 dBm (customizable)
:.; §’ Sinusoidal wave Harmonic distortion <-25dBc
. Clutter <-70dBc
FFRREHE <6ns
TTL/HOMOS A
Oceupancy Ratio 50%%5%
) <-145dBc/Hz@1kHz
Phase noise (1 0 0 MHz)
<-160dBc/Hz@100kHz
Age-related Aging <=+ 1ppm
Current 30mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C"~+85°C
Frequency Adjustment =42 ppm (customizable)
Packaging size Refer to the external dimensions diagram
© Frequency and Temperature Stability Table
Frequenc an% Temperatur, ?tab' t% (ppm) oo vottage control court
Temperature range A (¥0.2 )B (i0_5)C (?t )D(x2)
A0C+50°C L] ° ° [
B-10°C~+60°C [ J o o [ ]
C-20°C~+70°C [ ® ) )
External voltage
D-40C +85°C * custom made ® o o Note: The voltage control term-
E-55°C ~+85°C 1 * custom made P ° inal is pre-set with a bias voltage.
When no frequency calibration is
F=40°C~+70°C PY P ° required, leave the voltage con-

28
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Phase Noise Meter

Phase noise (dBc/Hz) (typical value at 100 MHz) o il %
&
A B C D F 5
i\ 2
) . . ) how
1kHz 135 140 145 150 z
it
| ;
-1920 m“h“
i
10kHz —-145 -150 -155 =160 |*custom made 1 Hl"r'f_""\}‘x-w " ﬁ‘|’~l'-("wl“' i #‘3\4 g =i
100kHz -150 -155 -160 -165 - - - *
Typical phase noise curve for a 100 MHz crystal oscillator
Order Instructions
Q
Model -~ STXO 13 D 100M C S H B -G -D g
N
inal [F d Temp- t D tic-
Crystal oscillator type Structure Code Temperature range Nomina requency anc Temp OUtpu Source s (')mes 1C Apply 5
Frequency | crawreSwbility | Wave form | Voltage Noise | ationlogo | Environment §
A:07+50°C None: No | None: Onboard ;;
Meaning B:=10"+60°C A: 0. 28ppm Fully domes- | Vehicle / §
. N 3 S:si tically prod-
Explam ‘ﬁ;”;‘,‘y‘f‘;"gx,';;f{,, (20*12 5) C:—20 +70°C 100M means B: £0. 5ppm HHSIZ::::e H:+5V Phase detection uced Carrier-borne /
D: —40N+85°C 100MHz C:+ lppm wave T:43. 3V | Noise Table Ground and other surfaces g
E:-55"+85°C D: +2ppm G: Fully do- H
mestically ';‘
F:— 40*4_70 °C produced D: Arrow Carrier g
External dimensions and structural code
m —g
14.6
a ~
<
1 =
n =3
=)
o~ " a!—— =
g

2

lateral Recommended pad
view size

1.7. Voltage Control 8. Ground 14. Output 15. Power Supply

diy) Surssooo1 [eusig pue }00[)

Structure code: 13 (*Recommended manual welding)
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Low-phase noise temperature crystal

Recommend products [

Product Name: Low-Phase Noise Temperature Crystal Oscillator Product model: STXO13D100MCSHB

Technical Indicator Items Specification Requirements
Nominal frequency z 100MHz Other recommended frequencies 60MHz. SOMHzZ N 120MHz
Outline dimension 20X 12. 5X5. 2mm? Product weight Ob5g (Max)

Working temperature A-40°C"+85°C

Temperature range

Storage temperature {A-55°C"+85°C
. Military-grade (B), implementation specification: "STXO13 Series Quartz Crystal Oscillator Product Specification" Q/TD20288-2015
Quality grade
-D Military-grade (B), Implementation specification: "STXO13 Series Quartz Crystal Oscillator Product Specification" Q/TD20288-2015
Supply voltage | 5V £ 5% Working Current A<25mA
Wave form Usinusoidal wave
Output power A =17dBm (500hm)
Output -
Harmonic wave A<-30dBc
Clutter A<-70dBc
Frequency accuracy ,I;:ieﬁal aceuracy at the reference temperal- A<+l 0ppm@25 C+£2C vco=1.5V
Frequency Stablllty Frequency and Temperature Stability U<=+1. Oppm (_40 C N*’85 C )
Frequency regulation Frequency adjustment range | ¥ = 1 3. Oppm @vco=0"3V

Phase noise (100 MHz) A<-140dBc/Hz@1kHz; A<-150dBc/Hz@10kHz

Age [I<t1 ppm/year
4MF: diagram and pin definition
Pin number [ Pin Function
Voltage Controlled/ 20
1 Suspended (VCO/NC) 14.6
a R
7 Ground (GND) ' 1# 7# - AR N
VIEW w3 ELECSPN ~
] ©
8 Output (OUT) BoTTOM o STX013DCIMCSHB <
Frequency : CIMHz
® — 1
= 144 ok ! Number: XXXXXXX
14 Power Source (VCC)
Bottom view TOp VleW
Note: The dot on the front of the crystal ( ] c\!
oscillator corresponds to Pin 1 (#I, | | )
voltage-controlled).

Keep the crystal oscillator pin #1
(voltage-controlled) free when not
in use.

Lateral view

1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or projectile
environments.
Remarks 2. MAThese conditions must be met and serve as the basis for product inspection. [JReference indicators for design assurance;

3. 1lppm=1E-6;1ppb=1E-9,
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8 arm-Tonic Crystal Oscillator STXO15A15B

Product Features and Applications/Features

©OMHigh frequency stability: 1046 to 1017;
Olt is widely applicable in military and civilian communications, navigation, radar, and other
fields.

Quality Standards/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"
Enterprise Specification: Q/TD20126B-2016 "Product Specification for Airborne and
Ground-Based;E# 3 Crystal Oscillators”

Q/TD20127B-2016 "Product Specification for Warm-Compensated

Quartz Crystal Oscillators for Missile and Arrow Applications” Quality Grade:
Military Grade (B)

10)e10UAD) STUOWIEH [E1SK1) UOdIIS

Technical Specifications

OElectrical performance parameters 2
Parameter Name Range 2
Frequency Ra- 10—-125 MHz 3
nge | Typical Frequ- 9
ency Point (MHz) | 10, 40. 50, 80. 100, 120 E
Power Supply Voltage 3.3V/5V (:f
frequency stability VS. Temp- The frequency and temp-
erature, erature stability table spe-
Output Po- cifies a range of 25 dBm
. . wer, Har- (customizable) to <-25 oo
° sinusoidal wave i dBe. g8
_§ monic Dist- g
g ortion, Noise <-70dBc H
LFITH®R <6
TTL/HCMOS Jr/THE S <6ns :
W2 50%45% .
. <-145dBe/Hz@1kllz < :
Phase noise (100 MHz) c/Hz ‘ g
-160dBc/Hz@100kHz + H
Ageing current operating 0. 5ppm & 2ppm 25mA
temperature range; Stor- Max) z
age temperature range; Frequency and Temperature Stability Table %
Frequency adjustment; -55°C to +85°C with an £
. . . accuracy of 2+2 ppm (cus- =R
Packagmg dimensions tqmizal?le); refer ) to _the _’;
OFrequency and Tempe- g;:;r;:nal specifications g
rature Stability Table
Frequency and Temperature Stabili m Reference connection method for Q
temperature range q y p ty (pp ) the voltage control circuit §
M(£0.1) R(£0.2) A(£0.28) B(+0.5) C(£D £
C-20°C~+70°C o o o o o E
D-40°C~+85°C ° ° ° . . £
External voltage 2

o~ o Note: The voltage control term-
E-55°C +85°C 1 * custom made * custom made ® ° inal is pre-set with & bins voltage.

When no frequency calibration is

o~ v o required, leave the voltage con-
F-40°C +70°C [} ® L] trol input terminal unconnected.
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Phase Noise Meter

Deviation from the carrier frequency

Phase noise (dBc/Hz) (typical value at 100 MHz)

*kcustom made

B C )
1kHz -135 -140 -145 -150
10kHz -145 -150 ~155 -160
100kHz -150 -155 -160 -165

Order Instructions

) Nominal | Frequencyand Te- [ Qutput | Supply vo- | Phase | Domestic- Apply
Crysalositiaorype | Structure Code | Temperature range Frequency | mperature Stability | wave form ltage Rl ationtoco (B T
g
g
g M40 1 (Il\Ione: Not | None: Onboard/
) ~ . U Ippm §: the first month omestica- .
£ o + of the lunar year AY h 1 /
g' (DIP14) % 20~ 700C 100M., wh- R: £0. 2ppm fSinusoidal lly pmdu_ C 1ele
= Warming and Tonifying D:-40 +85C > W 1+ Wave H:+5V Phase detection ced Carrier-borne /
cvmoaiaer [ 15A 7 (H=8) Lo~ ope ichis 100 MHz| A:E0.28ppm } . )
15B: (HZIO) E: _55~+85 C B: 0. 5ppm H: Fang | T:+3.3V |Noise Table A Ground and other surfuces
: F:=40 +70°C o Wave G: Fully do-
C:+ lppm mestically )
produced D: Arrow Carrier
External dimensions and structural code
20.8 |
| |
)
' =
EVERNT |
Q¥ @] | o | ]
O — e ('Yj- |
M D )T
1
e 4 ! o
—— <l | 4-9045
= ' - =
u
bottom .
view lateral view

32

1. Voltage Control 7. Ground 8. Output 14. Power Supply

Structural code: 15A(H=8)/15B (H=10)




9 Warm-Tonic Crystal Oscillator STXO16

Product Features and Applications/Features

O Ultra-small surface-mount structure SMD: 14x9x5 mm 3;
OThe frequency range is wide, from 0.2 to 200 MHz.

Olt is widely applicable in military and civilian communications,
navigation, radar, and other fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators

Enterprise Standards: Q/TD20126B-2016 "Product Specification for Airborne and
Ground-Based Thermally Compensated Quartz Crystal Oscillators”; Q/

TD20127B-2016 "Product Specification for Thermally Compensated
Quartz Crystal Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)

Technical Specifications

OFlectrical performance parameters

Parameter Name Characteristic
Frequency range 0. 27200MHz
Typical frequency (MHz) 10, 21.4. 25. 40. 100
Supply voltage 3.3V/5V

The frequency and temperature
stability table shows a value of
Output power 25 dBm (customizable).

Frequency stability ~ VS. temperature

o Sinusoidal wave ~Harmonic <-30dBc
£ distortion
E clutter <-70dBc

I/ FBEYS TTL/HCMOS — S6ns
Duty Cycle 50%=+ 5%

Phase noise (40 MHz) <-135dBc/Hz@1kHz
Age-related aging

Current < =+ 1ppm 30mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C~+85°C
Frequency Adjustment 242 ppm (customizable); refer
Packaging size to the dimensional diagram.
OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm) Reference connection method for the voltage control circuit
Temperature range
A(£0. 28) B(£0.5) c(£1) D(£2) Yeo
AOC~+50°C o [ ] ([ ] Vco import
B-10°C~+60°C o o o [
C-20°C~+70°C () 'Y ° GND

External volt-
age D: 40°C to +85°C * custom made [ J [ ] [ J
E-55°C~+85°C 1 *Customized [ e Note: The voltage control terminal is equipped with a built-in bias voltage.

No frequency calibration is
required for F-40°C to +70°C [ ] ® e In this case, keep the voltage control input terminal free.
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Order Instructions

i F and Temp- Suppl e Applca-
Crystal oscillator type | Structure Code Temperature range Wil requeney an ) ,e P Output UPPLY | oo . fion env-
Frequency erature Stability Wave form | voltage | characteristic ironment
£
"E-; A 0”+ 50°C None: Airborne/
éi ) ~ o None: Not complete Vehicle-
S B:-10 +60°C A:£0. 28ppm ) mounted/
" | warming ana Toniying Cryst (14%9%5) C:=207+70°C 100M, wh- | B:40. 5ppm S: Sine wave Heagy | T | For shipboard/
Oscillator ~ L. 5
D:—40™+85°C ichis 100 MHz| C:+1ppm [H:Square wave| 1.,q gy | eround use, et
B -55"+85C D: + 2ppm @ na.tm.nwtde
F: _40N+70°C Industrialization D: Arrow Carrier
External dimensions and structural code
14.0
1.0
-
1 3
| 2.54
e
3
ol

34
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lateral view

Recommended pad size

Structure code: 16 (*Recommended manual welding)



10 othermal Crystal Oscillator SOXO13A13B/13C

Product Features and Applica-
tions/Features
QUltra-low phase noise: optimal < -178 dBc/Hz at 100 kHz;

OUltra-low short-term stability: 2E-13/1s;

Olt is widely applicable in military and civilian communications, radar, and other
fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators”

Enterprise Standards: Q/TD20125A-2016 "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Airborne and Ground Applications"; Q/TD20129
B-2016 "Product Specification for Constant-Temperature Quartz Crystal
Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters

T External dimensions and st-
Parameter Name Characteristic ructural code

Frequency range 10"200MHz 381
Typical frequency (MHz) 10, 40, 80, 100, 120 = 111
Supply voltage 12V/15V o L@H._.]’__._\Q: o
Frequency stability | VS.temperature | Frequency and Temperature Stability Table | —
- Output power | =7 dBm (customizable) al . |
é v Harmonic distoriion | << —30dBc I | |
Clutter | <-80dBc He——|——a]
Phase noise Phase Noise Meter i
Age-related aging +0. 05ppm” £ 0. 5ppm 1'
Power consumption (on/off/stable) | 6W/3W (Max) @25°C T ﬁ;_;:;
Operating temperature range | Frequency and Temperature Stability Table ——
Storage temperature range | ~55°C"+85°C Structural code: 13A(H=16)/13B (H=19)/13C (H=25)
Frequency Adjustment ==+1 ppm (customizable)
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppb) (10): fo <40 MHz [l ity

T tur
CPCTATOTANES  §(4+05) A(£1)  B(£5)  C(£10)  D(£50)
C-20°C"+70°C [ ) ° Veo Veo Input
D-40°C"~+85°C |*custom made () (] ° °
E-55°C"+85°C 1 o ® ° °
F-40°C"+70°C |*custom made () ° ° GND
Frequency and Temperature Stability (ppm) (10): fo 2 40 MHz fa’;fmal vol-
Temperature range S(+ A(x
0 005) (4] 01) B ( i 0 05) C ( i 0 1) D (i 0 5) Note: The voltage control terminal is
pre-set with a bias voltage. When no
C20C +70C | soustommado | __® o L e ARt
D-40°C N+85 C 1 1 *kcustom made [ ] [ ] terminal unconnected.
E-55°C"+85°C 1 1 *custom made | *custom made ®
F-40 °C N+70 °C ] *custom made . o

35

10)e10UAD) STUOWIEH [E1SK1) UOdIIS

19)]1 [e18A10 Zyrenb

1y

Surddoy pue vonempow Aotanbaiy [eamod)g

I0)[1,] [eSTUBYOIIA

diy) Surssaooiq [eusis pue yoo[)




Phase Noise Meter

Deviation from the carrier frequency

Phase noise (dBc/Hz): fo <40 MHz (typical value:

Deviation from the carrier frequency

) U S
1Hz -100 -105 -110 -115 -118
10Hz -130 -135 -140 -143 -145
100Hz -150 -155 -156 -157 -158
1kHz -160 -165 -165 -165 -165
10kHz -165 -170 -170 -170 -170
100kHz -165 -170 -170 -170 -170

Phase noise (dBc/Hz): fo 2 40 MHz (typical value:

)

U

S

*kcustom made

10Hz -95 -100 -105 -110 -113

100Hz -125 -130 -135 -140 -143

1kHz -155 -160 -165 -168 -168 *custom made
10kHz -165 -170 -170 =175 -178
100kHz -165 -170 -175 -175 -178

4 ?.II'Jr'Jf
g et
i

i "bw-ﬂNﬂw“L“W' bk

1 0 MHz Crystal Frequency Typical Phase Noise Curve 1,000 MHz Crystal Frequency Typical Phase Noise Curve

Order Instructions
2
& SOxo 13B F 100M )] S G U -G -D
inal Frequency and t Suppl Domesticat-
comosamorpe | Structure Code | Temperature range Nomina Temperature Sta- Outpu PPy Pha.se . ALy
Frequency bility Wave form | voltage | Noise ion10go | Environment
g
gv None: Onboard/
E’ N . None: Not domes- | Vehicle /
% (50450) 13 C:—20 +70°C . B2 l.)h.ase tically produced | Carrier-borne /
£ | e o A:GE16) D:-40"+85°C | 100Mmeans | Setesrete | | Fot15V | Position ER_—
oscillator - (= _EE™ o 2 : ) . surfaces
122 ﬁﬁ—é?ﬁ £:-55"+85°C 100MHz G:+12V | Noise | o pis domes-
. (H= F:=40 +70°C Table tically produced | D: Arrow
Year
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11 othermal Crystal Oscillator SOXO14AV14B

Product Features and Applications/Features S ¥

-,

B, __-:..‘-r'-"J
O Ultra-low phase noise: optimal < -175 dBc/Hz at 100 kHz; \f{:‘;_x_-
OHigh frequency stability: 1077 to 10°9; o
Olt is widely applicable in military and civilian communications, radar, and

J0)RIGUAN) OTUOWLIR [BISAI) UOIIIS

other fields. External dimensions and structural
code
Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal p e
Oscillators"
Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airbo- x é &
rme and Ground-Based Constant-Temperature Quartz Crystal "
Oscillators™ R
Q/TD20129B-2016 "Constant-Temperature Quartz Crystal Oscillator o
for Missile and Arrow Applications” T % 2
Product l_esa4 | 2
Specification Quality bottom b\
Grade: Military Grade (B) “5
| E| g
Technical Specifications " || El =
OElectrical performance parameters e00 .
Parameter Name Characteristic e
Frequency range 5" 200MHz Structure Code: 14A if
Typical frequency (MHz) 10. 40. 80, 100. 120 :%
Supply voltage 5V/12V/15V B |
Frequency stability | VS. temperature | Frequency and Temperature Stability Table WI i E:
= - & H
Output power | =7 dBm (customizable) i :
° Sinusoidal wave | Harmonic distortion | <—30dBc qd 4 5
= 3
g Clutter | <-80dBc <
T TR | <6
1o L BB L <6ns
Duty Cycle [ 50%4 5% =z
Phase noise Phase Noise Meter §
Age-related aging +0. 05ppm” £ 0. 5ppm g
Power consumption (stable on startup) | 5W/2. 5W (Max) @25°C 8
Operating temperature range Frequency and Temperature Stability Table lateral view %
_ o~ + o, -
Storage temperaFure range >55 C +85C : Structure Code: 14B
Frequency Adjustment =+1 ppm (customizable)
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm) Reference connecton method or the volage

A(£0 01) B(£0 05) C(£0 1) D(£0 5)

Temperature range S(£0 005)

diy) Suissasoly [eusig pue owi |,

(<40MHz) Veo Veo Input
A 0°C™+50°C o
B-10C™+60°C d GND External voltage
C-20°C"+70°C [ Note: The voltage control

terminal is pre-set with a bias
voltage. When no frequency
calibration is required, leave
the voltage control input
terminal unconnected.

D-40°C"+85°C *custom made

E-55°C~+85°C *custom made

F-40°C"+70°C
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Phase Noise Meter

Deviation from the carrier frequency

Phase noise (dBc/Hz): fo <40 MHz (typical value:

)

U

1Hz -95 -100 -105 -110 -115
10Hz =125 -130 -135 -140 —-143
100Hz -145 -150 —-155 -156 —-157
*kcustom made
1kHz —-155 -160 —-165 —-165 —-165
10kHz -160 —-165 -170 -170 -170
100kHz -160 —-165 -170 -170 -170
Phase noise (dBc/Hz): fo 2 40 MHz (typical value:
Deviation from the carrier frequency
U
10Hz -90 -95 -100 -105 -110
100Hz -120 -125 -130 -135 -140
1kHz -150 -155 -160 -165 -165 *custom made
10kHz -160 -165 -170 =172 =172
100kHz -160 -165 -170 -170 -170
\“Tt‘
- "T'."".ﬂ M
|: -, _"'\u‘ﬂ .\.!‘\ W
e 1 1 0 A 11 \-v'm*lq\u_ ‘hm il

1 0 MHz Crystal Frequency Typical Phase Noise Curve

1,000 MHz Crystal Frequency Typical Phase Noise Curve

Order Instructions
S0x0 14A F 10M A N G U —G -D
Nominal | _Frequencyand Output Suppl; Phase | Domestic- Appl
Crystal oscillator type Structure Code Temperature range Temperature Sta- tp PPy . . PPly
Frequency bility Wave form Voltage Noise ation 10go | Environment
g
% A:07+50°C None: Not | None: Onboard/
i B:-10"+60°C . domestically | Vehicle /
H N . S: Sine t duced
P |t | 14A: (38%38%13) | C:-20™370°C |1 0Mequ- | Seotespuin | SCREE | EON i | 7| Corer-bome
14B: (38+38%20) | D:—407+85°C | als 10MHz| "% o A : Noise Table | . puy go | O Srsees
E: _55N+85°C H: square wave H:+5V mes‘tiicallg
F: _40N+70 C produce D: Arrow Carrier
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12 ermostatic Crystal Oscillator SOX0O15/15B

Product Features and Applications/Features

O Ultra-low phase noise: optimal < -120 dBc/Hz at 1 Hz; \/
©OHigh frequency stability: 1027 to 1019; .

Olt is widely applicable in military and civilian communications, radar, and other fields | .

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"

Enterprise Standards: Q/TD20125A-2016 "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Airborne and Ground
Applications"; Q/TD20129B-2016 "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters

s gl External dimensions and structural
Parameter Name Characteristic code
Frequency Range: Typical Frequency 57200MHz 36
(MHz) 10, 20. 40, 80. 100 5V/
12V/15V 4
Supply voltage / EA o®
The frequency and tempera- 0]
Frequency stability Vs. T%“Pe“' ture stability table indicates a 'S 2
ature P‘:\z:i range of 2 7 days (customi- s o
o zable) and < -30 dBm at-30° @0 RS
o) Sinusoidal Harmonic di- C. |
=1
'§ stortion noise <-80dBc L. 254, I
- y bottom view
TTL/HCMO EJHTREE <6ns
S Occupancy Ratio 50%=£5% o
Phase noise aging Phase noise: +0.05 -
C
Power consumption ppm to +0.5 ppm at 4 £ H H
(on/off/stable); Ope- W/2 W (Ma 25°C Il 5-g08
‘ (Max) @ | s-eus
rating temperature Frequency and Temperature Stabi- Iatoral view
range; Storage tem- lity Table 1. Voltage Control 2 Reference Voltage/Suspended
perature range; Fre- -55°C7485C 3. Power supply 5. Ground
aueney adjusment et
1 1 1 - — —
Package size diogram. Structure code: 15 (H=13)/15B (H=15)

© Frequency and Temperature Stability Table

Frequency and Temperature Stability (ppm) 5ot coorcrear

Temperature range S (+0.005) ‘_ﬁeK Voo
(<aoMiz) A(F0.01) B(20.05) C(£0.1)D(£0.5) Vrel " =
AOC+50°C [ ]
N ([ J ([ J ([ J [ ] veo §
B-11C"+60°C L4 GM N[)=
. e o o -
C-2°C +70CC L4 L Variable resistor connection External voltage
D-4'C™485°C * custom ° Note: The voltage control terminal alre-
made L L ady has built-in bias voltage. When no
E-5°C~+85°C * custom Y Y ) o0 Y Y ® frequency calibration is required, keep
made the reference voltage terminal and volt-
. age control input terminal unconnected.
F-4°C™+70°C [ ] ° ® Y
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Phase Noise Meter

Phase noise (dBc/Hz): fo <40 MHz (typical value:

Deviation from the carrier frequency

) D U S
1Hz —95 -100 —-105 —-110 -115
10Hz —125 —130 —135 —140 —143
100Hz —-145 -150 —-155 —-156 —-157 seustom made
1kHz —156 —-160 —-165 —165 —165
10kHz -160 —-165 -170 -170 -170
100kHz, —-160 —165 —-170 —-170 170

> . Phase noise (dBc/Hz): fo 2 40 MHz (typical value:
Deviation from the carrier frequency D U
10Hz -90 -95 -100 -100 -105
100HZ —120 —125 —130 —-130 —-135
1kHz —-150 —-155 —-155 -160 -165 *custom made
10kHz —160 —165 —165 —170 —-172
100kHz -160 -165 -165 -170 —175
["Signal Frequency 9.999995 MHz ~ RBW 10'%% SGL
Signal  Level 10.45d8m  XCORR Factor

- 160 dbc

SR . “165 dBe |

“170 dbc

-175 dbc

i T ! e = e 186 CHBIC

- 165 dbc

| 1.0 Hz FrequencyOffset 2 1.0 MHz

1 0 MHz: Ultra-Low Phase Noise; Typical Phase Noise Curve

Order Instructions
Model 8 15 F 10M N S G U -G -D
Crystal a Frequency and - D ica-
oscillator [ Structure Code Temperature range Nominal Temperature Stabi- Output Supply vo Phgse f)mestlca Apply
type Frequency lity Wave form Itage Noise | tionlogo [ Environment
X A:07+50°C B:- None: Not None: Onboard/
Meaning 107+60°C domestically | Vehicle /
Explain emos. (36%27%13) C:-20"+70°C 1 0 M equ- | See the specific | S: Sine wave F:+15v Phase detection produced Carrier-borne /
atic crystal *27% i ~ product specifi- [ H: Square wave T+ g
oscillator D:-40 +85C als 10 MHz cations g (i'[ +152\>/ Noise Table | G; Fully do- Gmus':ﬂfaa;elsmher
E:-55"+85C . mestically
F:—40 N"'70 T produced D: Arrow Carrier

40



Recommended Product (VA M ECEN I -NefY 5 E1 8 Y LI G

2
oo
S
Product Name: Low-Phase Noise Temperature-Stabilized Crystal Oscillator Product model: SOXO15F10MSSGU S
Technical Indicator Items Specification Requirements &
Typlcal Fl‘equency Z IOM_HZ Other recommended frequencies ]_0, 23MHZ N ZOMHZ E
Outline dimension 36X 27 X 13mm® Product weight | [J30g (Max) g
Working temperature A-40°C~+70°C
Temperature range .
Storage temperature A-55C +85C
Military-grade (B), implementation specification: "Product Specification for Constant-Temperature
Quality grade Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-2016
-D Military-grade (B), i ion: "Product i ion for Constant-T Quartz Crystal Oscillators for Missile and Arrow Applications” Q/TD20129B-2016
L2V 5 Initial status| #24<<350mA (@25+2°C)
Supply volt Working C -
PPy votge —or R | Stable state | A<150mA (€25+2°C)
Wave form Usinusoidal wave
Output power {A4=10dBm (500hm) =
Output - S|
Harmonic wave A<-30dBc <
Clutter A<-80dBc 3
Frequency accuracy {l‘}‘ietial accuracy at the reference temperat- z g i 0. O5pplﬂ (25 °C i 2 °C) ::
Frequency and Temperature Stability U<+ 5ppb (—40 C ~+70 OC) ?
@
F tabili Frequency and Voltage Stability [1<+0.5 ppb (voltage variation +5%) =
requency stapiln .
q Y v Frequency Load Stability | [1<+0.5 ppb (load variation £10%) »
Short-term stability O0<3X107'2/1s : j
Frequency regulation Frequency adjustment range | #1=>£0. 5ppm (0~ 5V) :
Z<-105dBc/lz@1Hz; A<-135dBc/Hz@10Hz;
Phase noise (10 MHz) A<-155dBc/Hz@100Hz; A<-165dBc/Hz@1kHz; £
{A<-170dBc/Hz@10kHz; A<-170dBc/Hz@100kHz , £
A<+0.5 ppb/day H
Age
[1=+0.05 ppm/year
#ME diagram and pin definition z
Pin 8
. . e
number Pin Function g
Q
&
1 VCO (Voltage Control) i 25.440.2 o
Reference Voltage/Suspended E
2 (VREF) i )
3 Power Source (VCC) y o - @ o i
4 Output (RFOUT) < ;_ r. S ] q
5 Ground (GND) H| 1@ = ==zl 2 g Z
= =3
\ ~ —1 z
Voltage Control Circuit Reference Method — ‘ i)
= 19 © @ 45 1 l u =
! [ = _ 5-00. 8 g
f + 1.3 —— ryaq.
, = , Lateral view g
External variable resistor with external| Bottom view =
voltage input: The voltage control]
terminal has built-in bias, eliminating]
the need for frequency calibration.
1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or projectile
environments.
Remarks 2. WThese conditions must be met and serve as the basis for product inspection. CJReference indicators for design assurance;
3+ 1ppm=1E-6; 1ppb=1E-9,
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BET Tl LR (T [Ia AP Mlltra-Low Phase Noise Constant Temperature Crystal

Product Name: Ultra-low Phase Noise Constant-TempPBraductGupstal: Q@XBIHBC10MASGF

Technical Indicator Items

Specification Requirements

Nominal frequency 10MHz Product weight | [030g (Max)
Outline dimension 36X 27X 15mm’

Working temperature -20°C"+70°C
Temperature range <

Storage temperature -55°C +85°C

Quali ty gra de Military-grade (B), compliance standard: "Product Specification for Constant-Temperature Quartz Crystal Oscillators for Airborne, Ground. and Other Applications" Q/TD20125A-
2016
12V + 5% Initial status | A <400mA (@25+£2°C)
Supply voltage T o% Working Current -
Stable state| 4<150mA (@25+2°C)
Wave form Usinusoidal wave
Output power {4 =7dBm (500hm)
Output B
Harmonic wave A <-30dBc
Clutter A<-80dBc
0=40.05 ppm (@25°C + 2°C, VCO = 2.5 V + 0.5 V, within 90
Initial accuracy of the reference temperature .
days after factory delivery)
Frequency stability A<+ 10ppb (-20°C ~+70°C)

Frequency and Temperature Stability

Short-term stability

O<1X107"?/1s

Frequency regulation

A2+0.3 ppm (VCO = 0 V=5 V; within 90 days after factory delivery, relative to the nominal frequency)

A<-120dBc/Hz@1Hz;

A<-145dBc/Hz@10Hz;

Phase noise (10 MHz) A<-157dBc/Hz@100Hz; A<-165dBc/Hz@1kHz;
A<-166dBc/1z010klz; A <-167dBc/Hz@100kHz .
A=<+0.5 ppb/day
Age
[1<+0.05 ppm/year
4N diagram and pin definition
Pin number Pin Function
20,410 2,
|
1 VCO (Voltage Control) i
1@ & i & @4 ¥ :
2 Reference voltage/float (VREF) o J_ | 0 < { ‘
o ~ s '
\ - | -
3 Power Source (VCC) S eoo 0 04s - | "
4 Output (RFOUT) 5-00. 836+0./3 | e t—
Bottom view lateral view
5 Ground (GND)

Variable resistor connection

position.

External voltage

Reference connection method for the voltage control circuit:

Note: 1. The voltage control terminal lacks built-in bias; frequency calibration of the input voltage must be performed during operation.
2. To ensure the noise specifications of the crystal oscillator output signal, provide a low-noise voltage input as much ag
possible, and perform proper filtering on the supply voltages at the voltage control terminal and power supply terminal;

3, TheJl¥¥ diagram specifies a tolerance of +0.5 mm, with the elevated insulating glass beads shown at a schematic

Remarks

3. This product is constructed using discrete

1. {AThese conditions must be met and serve as the basis for product inspection. (JReference indicators for design assurance;
2~ lppm=1E-6; 1ppb=1E-9,

and features a

led design, making it unsuitable for PIND tests, seal integrity testing, or internal gas composition analysis.
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13 othermal Crystal Oscillator SOXO16A16B/16C

Product Features and Applications/Features

O Ultra-low phase noise: optimal < -185 dBc/Hz at 100 kHz;

©OHigh frequency stability: 107 to 1019;

Olt is widely applicable in military and civilian communications, radar,
and other fields.

JI0JRIOUAD) JIUOULIEH [BISKID) UOIIIS

~

External dimensions and st-
ructural code

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for
Crystal Oscillators"

= 254+05 =
Enterprise Specification: Q/TD20125A-2016 "Product Specification 19,0520,
for Airborne and Ground-Based Isothermal Quartz ml o I: b & :;4,1
Crystal Oscillators"Q/TD 20129B-2016"Product Spe- = —?I 1 8 ;l
cification for Missile and Spearborne Isothermal . & | .
Quartz Crystal Oscillators" . L — __'__ 5X 80,8401 »
Quality Grade: Military Grade (B) bottom view Jatenal view ?
=]
Technical Specifications Structure Code: 16A g
= g
OElectrical performance parameters . =
= g
Frequency range 10" 200MHz EI :
Typical frequency (MHz) 10, 40, 80. 100, 120 N I =
Supply voltage 3.3V/5V/12V/15V Lﬁ‘l *H”SMfOBW wé“"”“‘“ %
Frequency stability | VS. temperature | Frequency and Temperature Stability Table g?
Output power | =7 dBm (customizable) %
© Sinusoidal wave | Harmonic distortion | <<—30dBc Structure Code: 16B g
g Clutter | <-80dBe -~ ]
TTL,/HCMOS I TR | <6ns 5 5
Duty Cycle | 50%£5% 3 ‘
Phase noise Phase Noise Meter E + o _ =
Age-related aging +0. 05ppm~ £0. 5ppm @' ‘® - g
Power consumption (stable on startup) | 3. 6W/1. 5W (Max )@25°C 1905 | u%___ | G.0pg. Vel Conrol 3
Operating temperature range Frequency and Temperature Stability Table potom view erstvon S Fower o g
Storage temperature range -55°C"+85°C =
Frequency Adjustment ==+1 ppm (customizable) g
Packaging size Refer to the external dimensions diagram Structure code: 16¢

OFrequency and Temperature Stability Table

Frequency and Temperature Stability (ppm)

Temperature range R H S(£0. 005) A B 0%

o) (G991 (caomisy  (£0.01) (0.08) (£

A0C"+50°C o ° [ [ ° ° 2

B-10"C~+60°C ° o o o o o o =
C-20°C”~+70°C (J ° ° ° ° ° °
D-40°C"+85°C | *custom made ° ° ° ° ° °
E-55°C~+85°C | *custom made ° ° ° ° ° °
F-40°C~+70°C o ) ) ) ) o
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Phase Noise Meter

Phase noise (dBc/Hz): fo <40 MHz (typical value:

Deviation from the carrier frequency

D 0]
1Hz -90 -95 -100 —-105 -110
10Hz —120 —125 —130 —135 —140
100HZ —-140 —145 —-150 —155 —156
*custom made
1kHz —150 —155 —-160 —165 —165
10kHz —-155 -160 —-165 -170 -170
100kHz —155 —160 —165 —170 —-170
Phase noise (dBc/Hz): fo 2 40 MHz (typical value: 100 MHz)
Deviation from the carrier frequency
C )] U
10Hz -90 —95 —-100 —-100 —105
100Hz —-120 —-125 -130 -130 -135
1kHz —150 —-155 —-155 -160 —165 *custom made
10kHz —-160 —165 —165 -170 -172
100kHz —-160 —165 -165 -170 —-175
| Signal Frequency 99.999873 MHz RBW 10% SGL
Signarcever T730 GBM  mwmem ravim o
L — e e ———— —-——-i'- —— e e -(-I-—) —————
-12% JBe /S 1 SLE. T L
e ! L . 8 5P L —_— . R S S L ST L 1&;11 l:};u.#
138 -‘.-._,";... 7 s e R e I E L L
B R o - e |. : S ! "000. M.H/ 3 1'...'.' .‘.” 1F.1J' Jel_
=45 db‘?.“:—'—_‘l F _— - e — —————— i — — — ——- 45 JBC
~158 da:;:?:. : 150 dBc 4
=158 d_!c,":‘,. : =1 4 -15% die 4
TR : ' = — - (6D dBe
SULELILEE — e — — -~ —————— - 185 dEE -
-ITD-IQ:,.’I{I: I, I —_— —_— — S— - 170 die
175 diihie = 75 dhe
<180 4Bz Sy RN 180 s
-1 .nur_: p— — — 10t dneid
-1an e ~ 190 d8c

Frequency Offset

1 0 0 MHz: Ultra-Low Phase Noise; Typical Phase Noise Curve

Order Instructions
£
& SO0XO0 16B F 100M C S G U -G -D
Nominal | Frequencyand | Quiput Source Phase | Domestic- Apply
Crystal oscillator ype Structure Code Temperature range Temperature )
’ Frequency Stbility | Wave form | Voltage Noise | ationlogo | Environment
=
g 16A:
‘E_‘ (25. 4%25. 4%12. 7) A:0"+50°C None: Not None: Onboard/
El B:-10"+60°C F:+15V dOmes‘ica‘lily Vehicle /
5 ~ o . . L En roduce .
§- Thomosats sl - 16B: C: —29 +79 C ) 1}]9 01](\)/;)’ x}‘{ s::dtil; Z‘;zz‘lgf Si—ls‘lislf;tzize G:+12V | Phase detection P ngﬁr;ﬂog: /
(25. 4%25. 4%12. 7) | D:-40~+85°C 1en 1S “I 7 cations e H:+5V | NoiseTable | o omes- surfaces
E: _55~+85 C 1:43.3V sically produced
16C: F:-40 +70°C D: Arrow Carrier
(25. 4%25. 4%9)
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Recommended Product (1) -Phase Noise Constant-Temperature Crystal

el

Product Name: Low-Phase Noise Temperature Control Crystal Oscillator Product model: SOXO16BF100MCSGU g
Technical Indicator Items Specification Requirements S

Nominal frequency {A100MHz Other recommended frequencies | HOMHz v 8OMHz . 120MHz &
Outline dimension 25.4%25.4X12. Tom* | Product weight | [J20g (Max) %
@

Working temperature | (A-40°C~+70°C

Storage temperature | #-55°C " +85°C

Military-grade (B), implementation specification: "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-2016

Temperature range

Quality grade

-D Military-grade (B), Implementation specification: "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Applications" Q/TD20129B-2016

L9V + 5% Working | Initial status A<300mA (@25+2°C)
Suppl 1
upply voltage | 1Y% Current | Stable state | &< 100mA (€25+2°C)
Wave form Usinusoidal wave
Output power {A=10dBm (500hm) -
Output - =)
Harmonic wave A<-30dBc 2
Clutter Z<-80dBc g
Initial accuracy at the . . 4
< =
Frequency accuracy reference temperature A<=0. 05ppm (25°C+2°C) E
Frequency and Temperature Stability Z g i 0. lppm <_4O C N‘|'70 C ) ;?
e
Frequency stability Frequency and Voltage Stability | L1S£0.01 ppm (voltage variation +5%)
Frequency Load Stability | [1<+0.01 ppm (load variation +10%) am
Frequency regulation Frequency adjustment range A=+ lppm (ONSV) i _E;
A<-100dBc/Hz@10Hz ; Z<-130dBc/Hz@100Hz;
Phase noise (100 MHz) A<-160dBc/Hz@1kHz; A<-170dBc/Hz@10kHz; :
A<-170dBc/Hz@100kHz . £
A<+5 ppb/day %;
Age z
[J<+0.3 ppm/year @
4% diagram and pin definition
Pin number Pin Function §
1 | Output (RFOUT) 25.4£0.5 =
=
2 Ground (GND) T | 7 | l S
3 VCO (Voltage Control) -@'_ | -@— — e
4 Reference Voltage/Suspended [fa] D$ 4@] | f‘] f 2
(VREF) fl | —?-I é
5 Source (VCC) B TR T g &
Reference coml::iﬂl:md for the voltage control circuit ::f; 4 _$_ : i @"3 E Ej I I 2* i(i
& ) % 1t @ o o 2
| 19.0540.2 _ 1.5-00:8
External variable resistor; External voltage ) . %
Note: The voltage control terminal has built-in bias Bottom view Lateral view £
eliminating the need for frequency calibration. E

1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or
projectile environments.
Remarks 2. HAThese conditions must be met and serve as the basis for product inspection.[JReference indicators for design assurance;

3. lppm=1E-6;1ppb=1E-9,
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GE T D EG R GG T S ) Mlltra-Low Phase Noise Constant Temperature Crystal

Product Name: Ultra-low Phase Noise Constant-TPapdatumeddeysSOR1lbtd11 00OMDSHF

Technical Indicator Items Specification Requirements
Nominal frequency A100MHz Product weight | [030g (Max)
Outline dimension 25.4X25. 4% 12. Tmm®
Working temperature —-40°C"+70°C
Temperature range N
Storage temperature -55C +85°C
Quali ty gra de Military-grade (B), compliance standard: "Product ion for Constant-Tt Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-
2016
—_— Initial status | M1 <<800mA (@25+2°C)
Suppl; 1t: - Working C
uppyveTaee ’ RS Stable state | 2 <400mA (@25+2°C)
Wave form Usinusoidal wave
Output power A=15 dBm (load: 50 ohms)
Output Harmonic wave A<-30dBc
Clutter A<-80dBc
Reference voltage (Vref) | J4.2 £ 0.3 V (load current less than 1 mA)
Initial accuracy of the reference temperature [0=+0.1 ppm at 25°C £2°C; VCO =5V £2 V; valid for 90 days from factory delivery
Frequency stabili < .
d Y ty Frequency and Temperature Stability z g i 0. 5ppm (_40 OC +70°C )
Frequency regulation A2+0.5 ppm (OV~10V, within 90 days after factory delivery, relative to nominal frequency)
A<-105dBc/Hz@10Hz; A<-138dBc/Hz@100Hz;
Phase noise (100 MHz) | (A<-165dBc/Hz@1kHz; A<-180dBc/Hz@10kHz;
A <-185dBc/11z@100kHz . ¥ <-185dBc/Hz@1MHz,
A<+5 ppb/day
Age
[J=+0.3 ppm/year
#ME diagram and pin definition
Pin number Pin Function 25.4+0.5
_19.0510.5_
1 Output (OUTPUT)
i 5 S - |
i e s = (>3
2 Ground (GND) w| 9] 33 8 +
S| S o~
Hi| H b
3 Voltage control voltage (Vco) - 8 I =
8 o : ; 1 ‘
b ) .
4 Reference voltage/float (Vref) 1 ' ) 5x $0.8+0.1
5 Power supply voltage (VCC) Bottom view side view

2. To ensure the noise specifications of the crystal oscillator output signal, provide a low-noise voltage input|

Reference connection method for the voltage control circuit:
Note: 1. The voltage control terminal lacks built-in bias; frequency calibration of the input voltage must be performed.

GHD.

External variable resistor; External voltage

position.

the power ;upply terminal.
3. The reference voltage terminal must not be grounded, as this could damage the crystal oscillator.
4, The#tJ¥ diagram specifies a tolerance of 0.5 mm, with the elevated insulating glass beads shown at a schematic|

le, and imp effective filtering for the supply voltages at both the voltage control terminal and|

Remarks
3. This productis

1. HAThese conditions must be met and serve as the basis for product inspection. [1Reference indicators for design assurance;

2+ lppm=1E-6;1ppb=1E-9.

and features 8

d using discrete

led design, making it unsuitable for PIND tests, seal integrity testing, or internal gas composition analysis.
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14 othermal Crystal Oscillator SOXO17A17B/17C

Product Features and Applications/Featur External dimensions  and

structural code
O Ultra-low phase noise: optimal < -175 dBc/Hz at 100 kHz; \/

I0)[1J [eIsA10-z3renb

OMHigh frequency stability: 1027 to 10°9; 20.2

Olt is widely applicable in military and civilian communications, —-.

f S (o5 | 1@

fields. | = =

. e o . b olo [q

Quality Specification/Quality Assu- o |—381 o
rance el o | (9]

General Specification: GJB1648A-2011 "General Specification for Crystal p4 | 3
Oscillators™ 15.24

Enterprise Standards: Q/TD20125A-2016 "Product Specification for Constant-Temperature Quartz Crystal bottom
Oscillators for Airborne and Ground Applications™; Q/TD20129B-2016 “Product view

Specification for Constant-Temperature Quartz Crystal Oscillators for Missile and Arrow

Systems" =
Quality Grade: Military Grade (B) - E

Technical Specifications —f=—5-90.8

Side view 1. voit- ’g
OElectrical performance param- o
eters age control 2. Reference voltage/ :r
N
Parameter Name Characteristic Suspentied 3.Ground 4.Output Q
5.Power structure code:1 7A \g
Frequency range 107 200MHz =3
Typical frequency (MHz) 10, 40. 80. 100. 120 20 =
[¢]
Supply voltage 3.3V/5V/12V/15V (o 5 1e -
Frequency stability | VS. temperature | Frequency and Temperature Stability Table & @ Ozg S
gl o
> i Ll o} =
Output power | =7 dBm (customizable) L4 4 5] :
5 Sinusoidal wave | Harmonic distortion | <<-30dBc 15.24 __%
E=t H
= Clutter <-80dBc - g
LTI | <éns §
TTL/HCMOS a 2 £ :
Duty Cycle | 50%=+5% B
Phase noise Phase Noise Meter H—t
. ~ —=tt=— 5-00.8
- + +
Age-related aging 0. 05ppm 0. 5ppm lateral view
Power consumption (on/off/stable) | 3. 6W/1. 5W (Max) @25°C it Gt st §
=
1 114 3.Lowtion 4. Output 5 Power Source I
Operating temperature range Frequency and Temperature Stability Table e D 5
Storage temperature range -55°C"+85°C =
. . L 202 __ i
Frequency Adjustment =+1 ppm (customizable) g
— . ; —fes | 1e| |
Packaging size Refer to the external dimensions diagram < olo |a
> 201
_Ci_ﬁ)aili:quency and Temperature Stability f' o o gl o
o ] 3+ g
Frequency and Temperature Stability (ppm) - oot l &~
=
. a
Temperature range S A B D bottom @
(£0001) (40005) C (i ) 1) view @
(<40MH) (<40M (iOOl) (iO 05) (i05) ;
=}
A0T+50C ° ° ) ° ° = E g
=
B-10"C"+60C () () () [ ) ® ® 1 2
o
C-20C™+70°C ° ° ) ° ° ° ~=t— 5-205
lateral view
D-40°C"+85°C *custom made [ J [ J [ J [ ] [ otege c:;:lrtzlg;éu:::j::e
4 Output 5 Power
o o Supply
E-55°C+85°C Feustom made e e et et et Structure code: 17C
F-40°C~+70°C [ J [ J [ J [ J [ J [ J
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Phase Noise Meter

Phase noise (dBc/Hz): fo <40 MHz (typical value: 10 MHz)

Deviation from the carrier frequency

C D U
1Hz -90 -95 -100 -105
10Hz -120 -125 -130 -135
100Hz -140 -145 -150 —-155
*kcustom made
1kHz —-150 —-155 -160 -165
10kHz —-155 -160 -165 -170
100kHz —155 -160 -165 -170
Phase noise (dBc/Hz): fo 2 40 MHz (typical value: 100 MHz)
Deviation from the carrier frequency
D U S
10Hz -90 -95 -100 -100 -105
100Hz -120 -125 -130 -130 -135
1kHz -150 —-155 -155 -160 -165 *custom made
10kHz -160 -165 -165 -170 -172
100kHz -160 -165 -165 -170 -175

iwmw : ' “M-ﬁdm.]wm

I .':.I-I.“‘I.iIf : \ul.'.\M
" k* :
e m' by

1 0 MHz Crystal Frequency Typical Phase Noise Curve 1,000 MHz Crystal Frequency Typical Phase Noise Curve

Order Instructions
2
Q
& S0zo 17A F 100M C S G U -G -D
Frequency g Domes-
Nominal Output Suppl. % - Appl
Crystal oscillator type Structure Code Temperature range F OMINAL 1 remperature uipy PPy g tication _pp y
requency ... | Wave form | voltage | & Environment
Stability & logo
4 None;nl\é[ach-
E o~ .  |None:Not| Year/
] 17A: (20. 2%20. 2511) 00. 8 A:0+50°C g | domesti- | oo
: B:-10"+60°C See the sp F:+15V | & | callypr-)
s C: _20“’+70°C 100M, wh- ifi P S: Sine wave G:+12V Q. oduced szepb_omﬂ
hemosaicensaoseitner | 1782 (20%20%10) ¢ 0. 8 e ichis 100 MHz| S PO | B Square : % Toeribar
D:~40"+85°C duct speci- | e W45V | 2 | Gorully | Class
E:-55"+85C fications 1:43.3V | & | domesi-
17C: (20. 2%20. 2%11) 0. 5 . N e - .
F:=40 +70°C cally pr-
oduced | D: Arrow
Arrow Carrier




Recommended Product N WA F-E- W\ (-3 F=T) T T E T H

or
2
5
&
Product Name: Low-Phase Noise Temperature-Stabilized Crystal Oscillator Product model: SOXO17AF100MCSGU 5
Technical Indicator Items Specification Requirements &
NOIIllnal frequency z IOOMHZ Other recommended frequencies 50MHZ N 8OMHZ N 120MHZ ;
. K K R a
Outline dimension 20X 20X 11mm’ Product weight | [120g (Max) i
Working temperature A-40°C"+70°C
Temperature range — .
Storage temperature | (A-55C +85°C
Military-grade (B), implementation specification: "Product Specification for Constant-Temperature
. Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-2016
Quality grade = ; — I
-D Military-grade (B), Implementation specification: "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Applications" Q/TD20129B-2016
, 12V + 5% Working | itial status | <<300mA (@25+2°C)
Supply voltage T 0N 5
Current | Stable state | A<<100mA (@25£2°C)
Wave form Usinusoidal wave 2
Output Output power Z>10dBm (500hm) E,
Harmonic wave A=<-30dBc 5
Clutter A <-80dBc g
Initial accuracy at the o
< ° K =
Frequency accuracy reference temperature A< +0. 05ppm (25°C £2°C) =
@
Frequency and Temperature Stability z < i 0 lppm (_40 eC N‘|'70 0C )
Frequency Stablllty Frequency and Voltage Stability 0=+0.01 ppm (VOltage variation i5%) ;; g
Frequency Load Stability | [1<+0.01 ppm (load variation +10%) ;;
Frequency T egulation Frequency adjustment range =+ lppm (ONSV) g
g8
A<-100dBc/Hz@10Hz ; A<-130dBc/Hz@100Hz ; g
Phase noise (100 MHz) A<-160dBc/Hz@1KkHz; A<-170dBc/Hz@10kHz ;
A<-170dBc/Hz@100kHz » g
A=+5 ppb/day H
Age
[<+0.3 ppm/year
4N diagram and pin definition z
[¢]
Pin number Pin Function g’.
1 VCO (Voltage Control) 8
Reference voltage 20805=0z0 =
2 (VREF) p ; &
3 Ground (GND) 7*—@ 5 | 1 0 [
4 Output (RFOUT) ‘ =& ! T -
5 Power Source (VCC) N @ ] @ _Cﬁ : v i
21 SRS SR 7 ' 2
Reference connection method for the voltage control circuit +| ‘ = — Ug
— s
N | &8 < —— —— i 5
e ‘ I 3
= (B @ 4 _ik | E.
\C 1 " 2
. b = T 5-00. 8 2
xternal variable resistor with external o s
voltage input: Note: The voltage contro l AALN D 5 fpam)
terminal has built-in bias; when no freque- J.Z7F1TV.Z2 10p VI Lg Lateral view
ncy calibration is required, leave the
reference voltage and voltage control inpuf
terminals unconnected.
1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or
projectile environments.
Remarks 2. {AThese conditions must be met and serve as the basis for product inspection. [JReference indicators for design assurance;
3+ lppm=1E-6;1ppb=1E-9,
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(lEEsothermal crystal oscillator SOX0O18AV18B/18C/18D

Product Features and Applications/Features

©Small size, DIP14 structure;
OLow power consumption, fast and stable;
Olt is widely applicable in military and civilian communications, testing and measurement, '

and other fields.

Quality Standards/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators™

Enterprise Standards: Q/TD20125A-2016 "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Airborne and Ground
Applications”; Q/TD20129B-2016 "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)
Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic
Frequency range 107125MHz
Typical frequency (MHz) 10, 40. 80, 100, 120
Supply voltage 3.3V/5V/12V
Frequency stability VS. temperature Frequency and Temperature Stability Table
Output power =7 dBm (customizable)
o | Sinusoidal wave | Harmonic distortion | <-30dBc
g Clutter <-80dBc
TTL/HCHOS RN <6ns
Duty Cycle 50%= 5%
Phase noise Phase Noise Meter
Age-related aging +0. 05ppm~ £0. 5ppm
Power consumption (on/off/stable) 2. 5W/1W (Max) @25°C
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range —55°C"+85°C
Frequency Adjustment =] ppm (customizable)
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table

Frequency and Temperature Stability (ppm) Referancs conmecton metho for th voltage

control circuit

Temperature range A(+0 01)

B(+0 05) C(x01) D(x0 5)

(<40MHz)
AOC™+50°C ([ J [ [ J [

B-10°C~+60°C o o ([ o CND

c-20°C ~y 70°C () [ ] [ ) [ ] External voltage

D-40°C"~+85°C | ° Y ° _Note_: The volta_ge co_ntrol term-
inal is pre-set with a bias voltage.

[-55°C"~+85°C 1 ° Y Y Whep no frequency calibration is
required, leave the voltage con-

F=40°C~+70°C ST ke P ° ° trol input terminal unconnected.
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Phase Noise Meter

Deviation from the carrier frequency

Phase noise (dBc/Hz): fo <40 MHz (typical value: 10 MHz)

B € [)
10Hz —100 —-110 —-120 —125
100Hz —125 —130 —140 —145
1kHz —140 —145 —-150 ~-155
10kHz —145 —150 —155 —160
100kHz —150 —155 —-160 —165

*custom made

Phase noise (dBc/Hz) 240 MHz (typical value: 100 MHz)
Deviation from the carrier frequency
c D
10Hz =80 -85 -90 -95
100Hz —-110 —115 —120 —125
1kHz —140 —145 —150 —155 *custom made
10kHz —145 —150 —155 —160
100kHz —150 —155 —-160 —165
Order Instructions
a4
Nominal Frequency O t Supply vo- g Domestica- Appl
Crystal oscilator type Structure Code Temperature range OMINAL | remnperature utpu il g . 'pp Y
Frequency Stabilit Wave form Itage g tionlogo | Environment
: ability
. A:07+50°C =
g . + 8 None: Not None: Onboard/
G B:-107+60°C 2| domestically | Vehicle /
£ A: (H=8) See the sp- 3 G:+12V g produced
. Thermostatic erystal os- : C:=20"+70°C 100M, wh- | oiifie pro- S: Sine wave . Z Carrier-borne /
i 18B: (H=10) D40 +85C |ioh s 100 MHz | duct speci. | H: Square H:+5V A IR e
. . wave . : Ful 0- surfaces
18C: (H=11)  18D: (25. 4% E+-55"185C fications I:+3.3V g mesgc);”dy
15. 24%11) F:-40~+70°C LS| 15 v (e

External dimensions and structural code

I0)[1J [eIsA10-z3renb

I0)[1y TeIsK10 Zyrenb

1011y Surdump-£ouanbaiy [ea1nod)q

| 208 25.4
i i 8 A
s = it | < =
@ Al ; + i 4 |3 :
T =}
I It I S W) :
\_ 2 . Z g
15.24 g
15.24 o
bottom view
view
: i 2
! i — :
~—i =
| = i 7
| 1 8
J ” z
X C— g
< 4-80.5 :
= ——m——— 2
<l | 4-2045 £ £
1 =
lateral
= A view
1.7. Voltage Control 8. Ground 9. Output 10. Power Supply 11. 14.source

Output 12. Power Supply

Structural code: 18A(H=8)/18B (H=10)/18C (H=11)

Structure Code: 18D
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1 6 Thermostatic Crystal Oscillator SOX021

Product Features and Applications/Features
O Optimal low-phase noise < -170 dBc/Hz at 100 kHz;

OUltra-small packaging structure: 1

Olt is widely applicable in military and civilian communications, radar, and other fields.

5x15%6 mm 3;

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"

Enterprise Standards:
Temperature Quartz

Q/TD20125A-2016

Crystal

"Product Specification for Constant-
Oscillators for Airborne and Ground

Applications"; Q/TD20129B-2016 "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters
Parameter Name
Frequency range
Typical frequency (MHz)
Supply voltage
VS. temperature

Frequency stability
5 Output power

odsu

Harmonic distor-

. Sinusoidal wave tion
E Clutter
Phase noise
Age-related aging
Power consumption (on/off/stable)
Operating temperature range
Storage temperature range
Frequency Adjustment
Packaging size

OFrequency and Temperature Stability Table

Temperature range
A(£0.01)

AOC+50C °
B-10°C~+60°C °
C-20°C ~ +70°C *Customizable
D-40°C~+85°C 1
E-55°C"+85C 1
F-40°C™+70°C 1

52

407 120MHz
80, 100, 120
3.3V/bV/12V

Frequency and Temperature Stability Table
=7 dBm (customizable)
<-30dBc

<-80dBc

Phase Noise Meter

+0. 1ppm” £0. 5ppm

2. 5W/1W (Max) @25°C
Frequency and Temperature Stability Table
-55°C"+85°C

=40.5 ppm (customizable)

Refer to the external dimensions diagram

Frequency and Temperature Stability (ppm)

B(=£0. 05) C(£0.1)
L4 °
°
°
1 * custom made
1 * custom made

*kcustom made

D(=405)

External dimensions and structural

code
T T
45 | 1+
A28 [
ER s W
\‘ﬁh} 39
10
15
o ! N
| <
T
g4 9-90.5
e T

2.Reference voltage/overhang

structure code:21

Reference connection method for
the voltage control circuit

Vel 20

VCOo

Variable resistor connection External voltage

Note: The voltage control terminal alre-
ady has built-in bias voltage. When no
frequency calibration is required, keep
the reference voltage terminal and volt-
age control input terminal unconnected.



Phase Noise Meter

Phase noise (dBc/Hz): fo = 40 MHz (typical value: 10 MHz) =
Deviation from the carrier frequency §
C 0] 52?:
10Hz -85 =90 95 ~100 =
100Hz -115 -120 -125 -130 g
1kHz -145 -150 -155 -160 *custom made
10kHz -155 -160 —-165 -170
100kHz -155 -160 -165 -170
Ph400otse 10.008/Ref. -40.00dBx/H Cargr_99.999997 MHz 10,8319.dBm
60.00 g
70.00 5
80.00 [}
-90.00 ‘g
- g
-00.0 \_‘_ :3
110.0 L“\_\\_ (:.:
-120.0 ‘N‘H =)
1300 "\-\1\“

-140.0 \1"\«,
-150.0 “1"1,,.

-160.0

‘ot M’w
4700 WWWWWbWMWN

+180.0

-190.0

1011y Surdump-£ouanbaiy [ea1nod)q

100 Typical phase noise curve of an MHz crystal oscillator

<
3
. =
Order Instructions ]
g
21 100M 2
g
i Frequency and Te- Domestica-
Crystal oscillator type | Structure Code | Temperature range Nominal duency anc Output Supply voltage Ph‘?se s Apply

Frequency | mperature Stability | Wave form Noise | tionlogo | Enyironment

None: Mach-

s ine Q
H A:07+50°C None:No | Year/ g
= B:-10"+60°C A:£0.0 1ppm F}llly domes- | y/epicle / g
2 . - . Sy S: Sine wave G:+12V | tically prod- o
g Themnostac crysiatos- | (1 541 5.6 C:=20"+70°C [ 100M means | B: 0. 05ppm H: S - H:+5V Phase detection uced Carrier-borne / (4]

eiteer D:—-40~+85°C 100MHz C:=+0. 1ppm wave Loig gy [Noise Table Y H
 EENiord . SO, G: Fully do- o

E:-55 +85°C D:+0. 5ppm mestioatly E

F:-40 +70°C produced D: Arrow §

Arrow Carrier c,%

Q

=8

o
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1 7 Thermostatic Crystal Oscillator SOX023

Product Features and Applications/Features

OUltra-small structure DIP812.7x12.7x5mm 3,
OStable power consumption is <0.4W, with a preheating time of <30s;

Olt is widely applicable in military and civilian communications, navigation, radar,

and other fields.

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"

Enterprise Standards:

Q/TD20125A-2016
Temperature Quartz Crystal

"Product Specification for Constant-
Oscillators for Airborne and Ground

Applications"; Q/TD20129B-2016 "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters
Parameter Name
Frequency range
Typical frequency (MHz)
Supply voltage
VS. temperature

Frequency stability
Output power

Harmonic distor-
tion

Clutter
TTL/HCMO rising and falling edges
S Duty Cycle
Phase noise

7 Sinusoidal wave

Age-related aging
Power consumption (on/off/stable)
Operating temperature range
Storage temperature range
Frequency Adjustment

Packaging size

Characteristic
807 120MHz

80. 100, 120
3.3V/5V

Frequency and Temperature ~Stability
Table

=7 dBm (customizable)
<-30dBc

<-80dBc

<6ns

50% 4 5%

Phase Noise Meter
+0. 5ppm” & 1ppm

1. 5W/0. 5W (Max) @25°C

Frequency and Temperature ~Stability

Table
~55°C~+85°C
=+0.5 ppm (customizable)

Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm)

temperature range

A(£0.01)  B(%0.05) C(£0.1) D(£05)
AO°C™+50°C J ° ° )
B-10°C ~ +60°C *Customizable Py ° ™
C-20C~+70°C 1 ° ° °
D-40°C~+85°C * custom made ° °
E-55°C"+85C 1 1 * custom made °
F-40°C~+70°C 1 * custom made o

54

External dimensions and struc-
tural code

2.54

=,

i
oDt
1 2 J Il
1 3x1.7_

be |

12 7403

JiE HR P

1
I
)
1

1 X0, 45

=

-

b2, 7TH0.3 7. 63
rl-_

Bt0.3

. Tmax

4|

Side view Structure
code: 23

Reference connection method for
the voltage control circuit

VCO Vco input

External voltage

Note: The voltage control terminal is
pre-set with a bias voltage. When no
frequency calibration is required,
leave the voltage control input
terminal unconnected.



Phase Noise Meter

Phase noise (dBc/Hz) (typical value at 10 MHz) g
Deviation from the carrier frequency E‘»
C 0] f?:
10Hz 85 90 95 ~100 =
g
100Hz —-115 -120 -125 -130 -
1kHz -145 -150 -155 -160 *custom made
10kHz —-155 -160 -165 -170
100kHz —-155 -160 -165 -170
40, 00ME " ’ AT — r ’ ]{)OE‘;,Z —138:568%% g}ﬁ'mzﬁ.m __4.,)16] dgm
o 45 100Kz 16780500 B e
o E
70, 2
80. 00 o
-90. 00 ‘g
1000 | il =
! =
-10.0 \.\ (:.;
-120.0 \'\\
-130.0 B['\‘\
i oz
-140.0 \‘“\_ S—fn
-150.0 ‘-n-\_\n E::
-160.0 \1;\"\_\_ gy oy %
1700 m'hmg.ﬁ“ﬁ—-ww,_n\ j\ﬁ bt \i
2
-190.0 %
8 S N I 8 5 1 1 R AR RUIEE
100 Typical phase noise curve of an MHz crystal oscillator
Order Instructions

Model ~ §0x0 23 I3 100M C S il B G -D

IO)[1,] [EOTURYOIA]

Nominal Frequency and Tem- Output Sllpply Phase | Domestica- Apply

cysarossiorpe | Structure Code | Temperature range . . ;
i ” P | Frequency | perature Subilty | Wave form | voltage | Noise | tionlogo | Environment

Q

N 3

Meani A:0 +50°C None: Not None: Onboard/ g
s B:-107+60°C A:£0. 0lppm domestaty | Vehicle / &
Explain Thermostati erystal os- C:=20+70°C | 100M means | B:2=0. 05ppm | S: Sine wave H:+5Y | eowscaetccton | Carrier-borne / &
cilltor (127%12. 7#5) ’ ~ . + H: Square . T —— B
D:-407+85C | 100MHz C:£0. Ippm e 43,3V | NoiseTable | G Futy do- s 3

E: _55N+85°C D:£0. 5ppm mestically pr- &

F: _40~+70 C oduced D: Arrow Carrier E

(]

Q

Ex

]
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Rec

Product Name: Ultra-compact, Rapid, Stable, Temperature-Regulated Crystal Oscillator

ommended P g Ultra-Compact,

bd Crystal Oscillator

Fast, Stable,

Product model: SOX0O23F100MCSHB

Technical Indicator Items

Specification Requirements

Nominal frequency

A100MHz 8OMHz. 120MHz

Other recommended frequencies

Outline dimension

12. 7X 12, 7X 5mm? Product weight | (110g (Max)

Temperature range

Z-40°C+70°C
-55C+85C

Working temperature

Storage temperature

Military-grade (B), implementation specification: "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-2016

Quality grade
-D Military-grade (B), Implementation specification: "Product ion for Constant-Tt Quartz Crystal Oscillators for Missile and Arrow Applications” Q/TD20129B~
2016
Initial status | &4 <<350mA (@25+2°C)
Supply voltage | 5V +5% Working Current
Stable state | ¥ <<100mA (@254-2°C)
Wave form UAsinusoidal wave
Output power {427 dBm (load: 50 ohms)
Output -
Harmonic wave A <-30dBc
Clutter A <-80dBc
Preheating time (to achieve initial accuracy of +0.5 ppm at baseline temperature) [1<30s (2 5 °C i 2 °C )

Frequency stability

Initial accuracy of the reference temperature

A<40.5ppm (25°C +2°C)

Frequency and Temperature Stability

A<+0. 1ppm (-40°C"+70°C)

Frequency regulation

Frequency adjustment range

{A2+0.5 ppm (0-5 V) (relative center frequency)

Phase noise

{Z<-120dBc/Hz@100Hz;
{Z<-165dBc/Hz@10kHz;

A<-90dBc/Hz@10Hz;
A<-150dBc/Hz@1kHz ;
A<-165dBc/Hz@100kHz .

A=+5.0 ppb/day

Age
[J=£0.5 ppm/year
#ME diagram and pin definition
Pin number Pin Function
2 54
-— by 2
1 VCO (Voltage Control)
— [ap]
9 Supply voltage ] Ay At =
VCC ! e e | =+ =
(vee) S| g 1 4 H :
3 Output (OUT) ;!_"I = S v 3 B \ L
cil g 12 | S]
4 Landing (GND) = R e O o .
- | T ~ g - © —
1 — E, —3
Note: 1. The voltage control terminal i l__.__?_._ _l'l..}‘__ |E
pre-set with a bias voltage; when nof 1 |
frequency calibration is required, leave] o -
the voltage control input terminal —-w-— P"T’l‘ ! ]
unconnected| 4x b 045 side view
2. No tolerance specified: 0.3 mm. Bottom view
1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or projectile
environments.
Remarks 2. {AThese conditions must be met and serve as the basis for product insp [IRef di s for design assurance;

3. 1lppm=1E-6;1ppb=1E-9.
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18 ase-Locking Crystal Oscillator SPXO11/11A11C

Product Features and Applications/Features

O Ultra-low phase noise: optimal < -170 dBc/Hz at 100 kHz;
Olntegrated low-phase-noise constant-temperature crystal oscillator;

Olt is widely applicable in military and civilian communications, radar, and othe
fields.

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"

Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airborne and
Ground-Based Constant-Temperature Quartz Crystal Oscillators”

Q/TD20129B-2016 "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Missiles and Arrows" Quality Grade: Military Grade

(B)
Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Input frequency range 10" 125MHz
Output frequency range 10~160MHz
Supply voltage 12V/15V
Output power =5 dBm (customizable)

indino

Sinusoidal wave | Harmonic distortion | <-30dBc
Clutter <-70dBc
<-160dBc/Hz@1kHz

Phase noise (100 MHz) <-170dBc/Hz@100kHz
Power consumption (on/off/stable) 5W/2W (Max) @25°C
Lock instruction =3V@When locked
Operating temperature range -55°C"+85°C
Storage temperature range -55°C " +85°C
Packaging size Refer to the external dimensions diagram

External dimensions and structural code

. =__38 E0.3_]
' o
=
ﬁ‘ &
:

16405

lateral view a 50, 51 ™ axud

Structure code: 11/(11A is a detachable SMA) Structure Code: 11C
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Recommended Prod Phase-Locked Loop
Dscillator

Product Name: Phase-Locked Loop Thermostatic Crystal Oscillator Product model: SPXO11-10M-100M

Technical Indicator Items

Specification Requirements

Nominal frequency

A100MHz 80MHz. 120MHz

Other recommended frequencies

Outline dimension

50X 50X 16mm* 0100g (Max)

Product weight

Temperature range

Working temperature A-40°C~+70°C

Storage temperature A-55°C"+85°C

Military-grade (B), implementation specification: "Product Specification for Constant-Temperature

Quality grade Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-2016
-D Military-grade (B), "Product for Constant-Ti Quartz Crystal Oscillators for Missile and Arrow Applications” / TD20129
B-2016
Tnitial status | $4<X400mA (@25+2°C)
Supply voltage 12V£5% Working Current -
Stable state | 4 <<200mA (@25+2°C)
Wave form Usinusoidal wave
Output power A28 dBm (load: 50 ohms)
Output -
Harmonic wave A<-30dBc
Clutter A<-70dBc
Locking indicator level =3V when locked

Steady-state phase no-
ise (room temperature,

A<-100dBc/Hz@10Hz;
A<-160dBc/Hz@1kHz;

A<-130dBc/Hz@100Hz;
A<-170dBc/Hz@10kHz;

focked) @<-170dBc/Hz@100kl1z.

Age [1=+0.3 ppm/year (internal crystal oscillator specification)
Requirements for the reference input signal

Reference frequency 10MHz

Frequency accuracy < =0. 5ppm

Signal power 075dBm

Phase noise

<-130dBc/Hz@10Hz

4N diagram and pin definition

Pinnumber | Pin Function
REF Reference Signal Input
ALM Lock instruction

G The earth
+V Source
OUT Output

Note: The signal input and output
ports use SMA negative connect-
ors,

‘__@: i ?Q 4-M3T3
i |
By e T I
i |
& " |
@ ! 'y} i . f LW 11 w o |
. -1 NCRON <
L 38.14£0.3 = 8 : |
504-0. |
Bottom view Tateral view

Remarks

1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or projectile environments.

2. UThese serve as mandatory requirements to be met and provide the basis for product inspection; they also act as reference indicators for design
assurance.

3+ 1ppm=1E-6; 1ppb=1E-9,




1 9 Phase-Locking Crystal Oscillator SPX016

Product Features and Applications/Features

OUltra-low phase noise: optimal < -165 dBc/Hz at 1 kHz;
Olntegrated low-phase-noise constant-temperature crystal oscillator;

Olt is widely applicable in military and civilian communications, radar, and other
fields.

I0)[1J [eIsA10-z3renb

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators

Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airborne and
Ground-Based Constant-Temperature Quartz Crystal Oscillators"
Q/TD20129B-2016 "Product Specification for Constant-Temperature

Quartz Crystal Oscillators for Missiles and Arrows" Quality Grade: Military Grade
(B)

Technical Specifications

Q2

OElectrical performance parameters §,
:
Input frequency range 10" 120MHz é
Output frequency range 60~ 120MHz =2

Supply voltage 5V/12V E

° Output power =5 dBm (customizable)

é Sinusoidal wave| Harmonic distortion | <-30dBc Sf
Clutter <-70dBc :

Phase noise (100 MHz) s e U é
<-170dBc/Hz@100kHz H

Power consumption (on/off/stable) 3. 6W/1. 8W (Max) @25°C -

Lock instruction =3V@When locked g

Operating temperature range -55°C"+85°C

Storage temperature range -55°C~+85°C 4
Packaging size Refer to the external dimensions diagram §

;

External dimensions and structural code g

I 19. 05+0. 2

o v . .
@o o9 [ Pin number Pin Function

- Signal Output (RF OUT)
@0 o® LJ H

The earth (GND)
B 25.440,3 _—l 5-g0. 840, |

Lockout Indicator (ALM)
A lteal view Reference Input (REF)
Source (VCC)

5.4+0.3

19.05£0.2

a

s
L
ML

dryp Surssoooiy [euSig pue Jo0[)

0. f5max

|
(SN [JVR B G

Structure Code: 16



Recommended Product ZiFET-E RIS CYe ML NN g T H

Product Name: Phase-Locked Loop Thermostatic Crystal Oscillator Product model: SPXO16A-10M-100M-G

Technical Indicator Items

Specification Requirements

Nominal frequency 2100MHz oney Tommended Bea | QOMHzZ | 120MHz
Outline dimension 25.4X25.4X12. Tmm® | Product weight | (J50g (Max)
Working temperature A-55°C~+85C

Temperature range

Storage temperature A-55C"+85°C

Military-grade (B), implementation specification: "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-2016

Quahty grade -D Military-grade (B), Implementation specification: "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Applications" Q/TD20129B-2016
Initial status | #<<750mA (@25+2°C)
Supply voltage 5V15% Working Current
Stable state | 4 <<250mA (€25+2°C)
Wave form Usinusoidal wave
Output power 45 dBm to 10 dBm (load: 50 ohms)
Output
Harmonic wave A<-25dBc
Clutter A<-80dBc
Locking indicator level [J=3V when locked

Steady-state phase
noise (room temper-
ature, locked)

A<-95dBc/Hz@10Hz ;
A<-155dBc/Hz@1kHz;
A<-165dBc/Hz@100kHz,

A<-125dBc/Hz@100Hz ;
A<-160dBc/Hz@10kHz ;

Age [=<+0.5 ppm/year (internal crystal oscillator specification)
Requirements for the reference input signal

Reference frequency 10MHz

Frequency accuracy < =+0. 5ppm

Signal power 0"5dBm

Phase noise

<-130dBc/Hz@10Hz

4MI¥ diagram and pin definition

Pin number Pin Function
1 Signal Output (RF OUT) 2
@0 oM :
2 The earth (GND) ’ 5 Ll €
3 Lockout Indicator (ALM) g : S EL ” }
4 g
| [®0  oept [l £
Reference Input (REF [ ——| 5-00.820.1
4 put (REF) 25 4+0.3 =
Bottom view Side view
5 Source (VCC)
1. The product model number is supplemented with the "D" designation, indicating it is designed for use in explosive or
projectile environments.
Remarks 2. {AThese conditions must be met and serve as the basis for product inspection.[1Reference indicators for design assurance;

3+ 1ppm=1E-6; 1ppb=1E-9.
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20 ed Constant-Temperature Crystal Oscillator

Product Features and Applications/Features

OThe small package dimensions are 20.2x20.2x12 mm 3;

OHigh timing accuracy < #10 1 s/24 h;

Olt is widely applicable in military and civilian communications, measurement and
control, and other fields.

I0)[1J [eIsA10-z3renb

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"
Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airborne and
Ground-Based Constant-Temperature Quartz Crystal Oscillators™

Q/TD20129B-2016 "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Missiles and Arrows" Quality Grade: Military Grade

(B)

Technical Specifications

Q

OElectrical performance parameters §,
:
Frequency range 107 125Mlz g
Typical frequency (MHz) 10MHz . 20MHz =

Supply voltage 3.3V/5V E

Frequency stability VS. temperature | Frequency and Temperature Stability Table

Output power =7 dBm (customizable) s_f

- Sinusoidal wave | Harmonic distortion | <-30dBc ;%

g Clutter <-70dBc é
TTL/HOMOS AT R <6ns §

Duty Cycle 50% 2= 5% =

Phase noise (typically 10 MHz) -150dBc/Hz@1kHz ¢

Timekeeping accuracy +5us” £20us (24h)

Frequency accuracy <=+1E-11 (average value after 24 hours of locking) <

Age-related aging +0. 1ppm §

Power consumption (stable on startup) 2. 5W/1W (Max) @25°C g
Operating temperature range Frequency and Temperature Stability Table ;;

Storage temperature range -55°C"+85°C i

Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table

Frequency and Temperature Stability (ppm)

Temperature range

H(+0 001) S(+0 005 A(4+0 01) B(40 05) (+0 1)

dryp Surssoooiq [euSig pue Jo0[)

A0'C~+50°C () °
B-10°C"+60°C [ o ° °
C-20°C"+70°C ° ° ° °
D-40°C~+85°C ° (] ° °
E-55C"+85°C *custom made *custom made o [ [
F-40°C~+70°C (J [ J
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Order Instructions

Model ~ SCMXO 11 D 10M A H -G -D
. ] S Cadl Nominal | Frequency and Temp- Output Supply vo- [ Pemestiersdie | Apslication
Crystal oscillator type tructure Coae Temperature range Frequency erature Stability Wave form ltage chameeriste | environment
-0~ N None: Airb
Meaning Bé;(l)otigoc"c H: £0. 001ppm RIBRECTT On\e/ehilcrle‘fm/
Explain o070 |1 0Meque|  STEC005pm g e vane . i “‘f’““ged’ /
rtcosowen | (20. 2420, 2412) | €720 170 Ar£0.0lppm | Hsquare | 2OV s
D:-40~+85°C | als 10 MHz B+ 0, 05ppm wave 1:+3.3v | urfaces
E:_55~+85QC C‘T‘_O | IGd na.u;).nwfde
F:-40™+70°C P T pen AN | 1w Cartier
External dimensions and structural code
2.5%0.5
10.2+0.5 2.5+0.5
1
3 =\ I
©@ RONO)
4 3 2 1
g L @ o et
H 3
—+1
BOTTO EW —| <
=l s
o | O
5 6 7 8
|© ® © O
20.2+0.5 Top
view
4 — Pin number | Pin Function
o . 1 State Input (STATE)
s S
5 | Z 2 Power supply voltage (VCC)
~ ol
° " 3 | Landing (GND)
9 9 3 4| 1PPS input (IPPS IN)
i [ T
= 5 Serial port RXD (RXD)
| | 6 Serial port TXD (TXD)
8xP0.5+0.1 7 1PPS output  (1PPSOUT)
8 10MHz output (OUT)
lateral view
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21 ad Constant Temperature Crystal Osclllator SCMXO012/12A

Product Features and Applicati-
ons/Features
OUltra-high timing accuracy: <#1.5 u s/24h;

OUltra-high temperature stability: 1
E-10;

Olt is widely applicable in military and civilian communications,
measurement and control, and other fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators™
Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airborne and
Ground-Based Constant-Temperature Quartz Crystal Oscillators”

Q/TD20129B-2016 "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Missiles and Arrows" Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Frequency range

5" 20Mlz

Typical frequency (MHz)

10MHz

Supply voltage

3.3V/bV/12V

Frequency stability VS. temperature

Frequency and Temperature Stability Table

Output power =7 dBm (customizable)
- Sinusoidal wave | Harmonic distortion [ <-30dBc
é Clutter <-70dBc
TTL/HOMOS Sy vt <6ns
Duty Cycle 50% 5%
Phase noise (typically 10 MHz) -150dBc/Hz@1kHz

Timekeeping accuracy

+1. 5us” & 10us (24h)

Frequency accuracy

<+1E-12 (average value after 24 hours of locking)

Age-related aging

+0. 1ppm” 0. 05ppm

Power consumption (stable on startup)

5W/2W (Max) @25°C

Operating temperature range

Frequency and Temperature Stability Table

Storage temperature range

-55°C "~ +85°C

Packaging size

Refer to the external dimensions diagram

OFrequency and Temperature Stability Table

Frequency and Temperature Stability (ppb)

Temperature range H(£0 1) S(£0 2) A(£0 5) B(+1)
AO°C"+50°C
B-10°C +60°C s (] °
C-20°C"+70°C [ ] °
D-40°C"+85°C *custom made | *custom made [ °
E-55°C"+85°C 1 *custom made | *custom made o °
F-40°C"+70°C ° [) °
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Order Instructions
2
& SCMXO 12

F 10M S H H -G )
Crystal oscillator type Structure Code Temperature range Nominal Frequency and Tem— OUtput Supply VO- | Domestic prot?uction App]ication
Frequency | perature Stability | Wave form ltage Characteristic | environment
2
g :0™450°C B:- None: Airborne/
g ﬁ;ggjge b H: 0. 1ppb il
g ~ 10M S:£0. 2ppb S Si None:Not domestialy o mounted/
S . o - —_ - Sine wave . jone: Not domestically produce .
5| Tamed Crystal Oscitiator | (51%51%13) C: 20~+70 c N A: £0. 5ppb H: Square fz 5V Carrier-borne /
D:-40 +85C als 10 MHz 4 wave 1:43.3V Ground and other surfaces
F:=55"+85°C B: I Lppb G: Fully domestically produced
F: _40N+70°C G Sppb D: Arrow Carrier
External dimensions and structural code
7 \
—$1%¢
3 4
I
I \ 1
™ ‘ l |
=l =
ﬁ —_—_— — p— e —— —— i — o ——
ERN |
ﬁ i
| l 1
| ' |
14 13 12 1110 9 Pin number | Pin Function
\_ @ - ':D_@ @_@- é-w 3 Supply electricity
5 15 5|5|5(5 \4 X (R3) 5 Lock Status
(51) 6 Serial Input
7 Serial output
bottom view
8 Pattern
|
i i 10 Second-level input
=5 i 12 Second Output
) 14 Signal output
o ° . o g tpul
” Iﬂ ” ” IJ Ij 1. 2.9 Hang in the air
4, 11, 13 The earth
14X d1
lateral view
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Structure code: 12 (H=13)/12A (H=18)




22 ed Constant-Temperature Crystal Osclllator SCMX013

Product Features and Applications/Features

©The compact package dimensions are 30x25%x15 mm?;

©OHigh timing accuracy < #5 1 s/24h;

Olt is widely applicable in military and civilian communications, measurement and
control, and other fields.

I0)[1J [eIsA10-z3renb

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"
Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airborne and
Ground-Based Constant-Temperature Quartz Crystal Oscillators"

Q/TD20129B-2016 "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Ammunition and Arrow Systems™ Quality Grade: Military
Grade (B)

Technical Specifications

OElectrical performance parameters g
Parameter Name Characteristic §
Frequency range 107125MHz %
Typical frequency (MHz) LOMHz . 100MHz ii
Supply voltage 3.3V/5V g
Frequency stability V. temperature Frequency and Temperature Stability Table
Output power =7 dBm (customizable) -
I Sinusoidal wave e e <-30dBc éz
i a Clutter <-70dBc g
TTL/HCHOS LT T RERY <éns é
Duty Cycle  50%+5% &
Phase noise (typically 10 MHz) -150dBc/Hz@1kHz 5
Timekeeping accuracy + 1. 5us "~ +20us (24h)
Frequency accuracy <+1E-11 (average value after 24 hours of locking)

Age-related aging +0. 1ppm §
Power consumption (on/off/stable) 4W/1. 5W (Max) @25°C §
Operating temperature range Frequency and Temperature Stability Table é
Storage temperature range -55°C"+85°C g

Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table

o

Temperature range Frequency and Temperature Stability (ppb) g

H(%0.5) S(+1) 1 (£5) B(+50) C(£100) g

A0C+50CB-10 ;

~ g

"C™+60°C C-20 o

C~+70°C D-40 ° ° &

=%

"C"+85°C E-55 (] ° ° g
‘C™+85°C F-40 *custom made =~ *ostmmade [ °
‘C™+70°C o )
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Order Instructions

Model SCMXO0 13 )] 10M A H I -G -D
_ Nominal | Frequency and Temp- [ Qutput | Supply vo- | Pmiere®e [ Application
Crystal oscillator type Structure Code Temperature range Frequency crature Stability Wave form I tage Chameteristic | environment
O o e None: Airborne/
Meaning A:0 :5,0 ? H: +0. 5ppb None: N::t: compl- Vehicle-
Exp']anat'- B:-10 +60°C S+ 1DDb Domestic produc- mounted/
lon ~ o —_ - Si ion .
C:=20"+70°C 10M means S: Sine wave . tio C b /
rastcomionier | (30%25%15) o AtSpph | HiSqure | HitBY rierborne
D:-40 +85°C 10 MHz B: +50ppb wave 1:43.3V R s surfaces
[-557+85°C 'y -
~ C: i 100ppb Industrialization
F:-40 +70°C D: Arrow Carrier
External Dimensions and Structural Code
I i =
=1 © ¢ | 4C;
les O ‘ G+
B o
| ST ° © =
;';I % 5~ —BOTTOM VHEW RO s
2| . o
4@z Q @ 11 (o)
©1 ! 12 ()
S : 2
13.3+0.3
23.73+0.3
|
I
1 Lo
=
—+I
=
[
o i {°
+
"r':' L
1 12X(p0 3 = Pin number Pin Function
¥ 1 State Input (STATE IN)
y . < 9 IPPS input (IPPS IN)
| 3 Next Step  (GND)
! 1 Suspended (NC)
o 5 1PPS output (1PPS OUT)
= 6 Frequency Output OUT
AP — - —— 1
E 7 Power supply voltage(VCC)
8 String Port RXD(RXD)
| 9 Serial port TXD (TXD)
\_ ! Y, 10 Hang in the air (NC)
30+0.5 11 Hang in the air (NC)
12 State Output (STATE OUT)
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Structure Code: 13




v llamed Warm-Tonic Crystal Oscillator

Product Features and Applications /Features
©The small surface-mount dimensions are 16.5%x11.9x4 mm?3;

©Quickly tamed;
OLow power consumption <25 mA;

Ot is widely applicable in military and civilian communications, measurement

and control, and other fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators™
Enterprise Specification: Q/TD20126B-2016 "Product Specification for Airborne and

Ground-Based;B# G 3 Crystal Oscillators™

Q/TD20127B-2016 "Product Specification for Temperature-Tolerant
Quartz Crystal Oscillators for Missile and Arrow Applications” Quality Grade:

Military Grade (B)

Technical Specifications

OElectrical performance parameters

Parameter Name
Frequency Range |
Typical Frequency
Point (MHz) | Power
Supply Voltage
VS. Tem-
perature,
Output  Po-
wer, Har-
monic Dist-
ortion, Noise

ETHT R
Wb
Phase noise (typically 10 MHz)
Timekeeping ac-
curacy; Frequency
accuracy; Annual
aging test; Opera-
ting current; Op-
erating temperat-
ure range; Storage
temperature ran-
ge; Packaging
dimensions

frequency stability

sinusoidal wave

mdino

TTL/HCMOS

OFrequency and Temperature Stability Table

temperature range
A(x0.01)

AOC™+50°CB
-10°C"+60°CC hd
-20°C~+70°CD
-40°C"+85CE
-55°C"+85CF
-40°C"+70°C

*custom made

characteristic

10750Ml1z 10MIz. 16. 384MIlz.

24. 576MHz3. 3V/5V

The frequency-temperature
stability table specifies a
range of 27 dBm (custo-
mizable) to <-30 dBc.

<-70dBc

<6ns

50%+5%

-140dBc/Hz@1kHz +

50us” £500us (24h)

<+1x107'° (average value after

24 hours of locking) £0.5 ppm
<25mA@25°C

Frequency and Temperature Stability Table

For temperatures ranging
from-55°C to +85°C, refer
to the dimensional speci-
fications.

Frequency and Temperature Stability (ppm)

B(=0. 05) C(+0.1) D (0. 28)
o o0
[ ]
*custom
made ®

custom
made

*custom

*custom made made
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Order Instructions

Model STMXO 11 )] 10M B H I —G -D
Nominal | Frequency and Temp- | Qutput | Supply vo- | Pmtere®e | Application
Crystal oscillator type Structure Code Temperature range e — crature Stability Wave form ltage crmmeraie | environment
Meaning A: ONtSO“C None: N::t:compl» NO“;; :iicrlb:me/
Exp']anat'- B:-10 +60°C A: 0. Olppm S s Domestic produc- mounted/
ton i :=20"+70" 10M means | B:=40. 05 6 TS WA . tion Carrier-borne /
T | (16, 5%11, Q%4)| Ci720 170C $ 0. 05ppm | %5 HeesV i
= M posomsssc | 10w | o dpm | e | D% o e |
E : _55N+850C D: i 0 28ppm Industrialization
F: _4ON+70 OC D: Arrow Carrier
External Dimensions and Structural Code
1.1 54
i Eﬁ? |
6" 7 6 |5 4 0
—f— BOTTOM VIEW One —
0 1 2 3 0
‘ 10.16 |2,32
| |
X o
( =
I + +
[ 1 I A
= = = s = Pin number Pin Function
1 Frequency Output(OUT)
% 2 Power supply voltage (VCC)
= 3 Landing (GND)
4 Serial port RXD (RXD)
| 5 Serial port TXD (TXD)
S - R
16.5£0.3 6 1PPS input (IPPS IN)
7 1PPS output(1PPS OUT)

Structure Code: 11
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o

Product Features and Applications /Features
©OSurface Mount Device SMD, dimensions: 7.0 mm x 5.0 mm x 1.8 mm;
©OThe frequency range is wide, covering 40-125 MHz.

Olt is widely applicable in military and civilian communications,

navigation, radar, and other fields.

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal

Oscillators"

Enterprise Specification: Q/TD20128-2008 "Product Specification for Ordinary Quartz
Crystal Oscillators for Airborne and Ground Applications"
Q/TD20134A-2013 "Product Specification for SCXO11B Quartz Crystal

Oscillator" Quality Grade: Military Grade (B)

Technical Specifications

OElectrical Performance Parameters
Parameter
Name

Frequency Range | Typical
Frequency Point (MHz) | Po-

wer Supply Voltage
frequency stability VS. Temp-
erature wa-
veform
output
P EF R
i

Age-related aging

Current operating temperature
range Storage temperature
range Frequency adjustment
Packaging dimensions
OFrequency and Temperat-
ure Stability
Table

temperature range

characteristic
40™125MHz
100 3. 3V/
5V

CMOS Frequency-Frequency

Temperature Stability Table

<0ns

50% + 5% < +3

ppm (first year)

50mA (Max)

Frequency and Temperature Stability Table

-55°C to +85°C; 2+
50 ppm; refer to the
dimensional speci-

fications diagram.

Frequency and Temperature Stability (ppm)

A(£20) B(£30)

C-20°C~+70°C
D-40°C~+85°C
E-55°C+85°C
F-40°C~+70°C

C(£50)
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Order Instructions

Model  SVXO0 11B E 100M B H I -G -D
. Nominal | Frequency and Temp- Output Supply | vemesicprocucion | Application
awitsorpe | Structure Code Temperature range Frequency erature Stability Wave form | voltage | characterisic | environment
. None: Airborne/
S None: Not complete Vehicle-
Exp_lana- C:—20"+70°C A:£20ppm mounted/
ton Vitagotbic |7 oue (6] 8 D:-40"+85°C 100M means B: £30ppm A H:+5V Donesiepeetin | rier-borne /
illator . . . ~ . U wavi sround and other su-
vl E:-55"+85°C 100MHz C: £ 50ppm a 1:+3.3V round nd ot
~ o G: nationwide
F:-40"+70°C e
D: Arrow Carrier
External Dimensions and Structural Code
e Pin Numbe} Pin Function
./ v
%9 ?% pavd ‘_# 1 Voltage Control
= < 3 2 Syspended/ Three-state control
HT T ] 3 the earth
6 5 4
% ﬁ [ & ér 4 output
I v
08402 | 5 hgng in the air
1302 _ 6  Ppwer Source
| i = 5. 08
7 % 71 = i |
! I
| |
. | |
I, luF | | :._,H
ELECS AN | | | |
XXMV ] - by 1
o 00K L d L
: 5

70

1

External dimensions (mm)

Recommended pad size (mm)

(Note: The 0.1 uF capacitor should be placed as

close as possible to pin 6 of the crystal oscillator.)Structure

code: 11B



PASHI Voitage-Controlled Crystal Oscillator SVXO16/16B

Product Features and Applications/Features
©OUltra-small surface-mount structure SMD, 14 mm x 9 mm;

©The frequency range is wide, covering 40—125 MHz.

©Optimal low-phase noise < -170 dBc/Hz at 100 kHz;

Olt is widely applicable in military and civilian communications,

navigation, radar, and other fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators™
Enterprise Specification: Q/TD20128-2008 "Product Specification for Ordinary Quartz Crystal Oscillators for Airborne and

Ground Applications”
Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic
Frequency range 40~ 125MHz
Typical frequency (MHz) 100
Supply voltage 3. 3V/bV

Frequency stability VS. temperature Frequency and Temperature Stability Table

Output power =5 dBm (customizable)

5 Sinusoidal wave MO dser <-30dBc
é Clutter <-80dBc
TL/meuos O TP <6
Duty Cyele 50% 5%
Phase noise (100 MHz) <-140dBc/Hz@1kHz
Age-related aging <=3 ppm (first year)
Current 30mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C"~+85°C
Frequency Adjustment =+20 ppm (covering temperature characteristics and minimum 10-year aging)
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm)

Temperature range
A(£20) B(%30) C(£50)
C-20°C™+70°C Y )
D-40°C"+85°C o [ J
E-55°C~+85°C 1 ) ®
F-40°C~+70°C [ [ J ([
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Order Instructions

Model  SVXO 16 E 100M B S I -G -D
. Nominal | Frequencyand Te- | Qutput SUPPLY | o poiin | ADPication
Crystal oscillator type | Structure Code [ Temperature range Frequency | mperature Stability | Wave form | voltage | crmmeme | environment
. None: Airbo-
WS ~ o None: Not complete | T¢/Vehicle-
Explana- C:=20 +70°C A: £20ppm ) ; mounted/
| Vot | goss) D:-40™+85°C 100M means | B:£30ppm | S:Sinewave | ypy5y | * Canier-bome /
e F:-55"+85C 100MHz C:450ppm M Squarewave) g gy | o
Fj—40~+70°c G: nationwide
Industrialization
D: Arrow Carrier
External dimensions and structural code
14.0 | 1.0
- ¥
<
g 3 0 I 0
|
o o
A PUNSEEE SN e e -Bottom —— - ——] <
P9k | O o
6 4 viewd 3 .
- |
2.54 2.54 |
Bottom View 5.08
. 14
\ r 1
| < e

72

1. Voltage control 2, 5. Suspension 3. Grounding 4. Output 6.
Power source Structure code: 16 (* Manual
welding is recommended)

e

1. Voltage Control 2. Grounding 3.
Output 4. Power Source Structure Code:
16B (* Manual welding is recommended)




2 6 Voltage-Controlled Crystal Oscillator SVX023

Product Features and Applications/Features

OUltra-small structure DIP: 812.7 mm x 12.7 mm x 5 mm;

©The frequency range is wide, covering 40—-125 MHz.

©Optimal low-phase noise < -170 dBc/Hz at 100 kHz;

Olt is widely applicable in military and civilian communications, navigation, radar,

10)e10UAD) STUOWIEH [E1SK1) UOdIIS

and other fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators™

Enterprise Specification: Q/TD20128-2008 "Product Specification for Ordinary Quartz Crystal Oscillators for
Airborne and Ground Applications"

Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters g
Parameter Name Characteristic g
Frequency range 40~ 125MHz g
Typical frequency (MHz) 100 :%
Supply voltage 3. 3V/bV
Frequency stability VS. temperature Frequency and Temperature Stability Table =
Output power =5 dBm (customizable) ) i%
o Sinusoidal wave ™M e <-30dBc é
E Clutter <-80dBc
T monos 1 TR <
Duty Cyele 50% 5%
Phase noise (100 MHz) <-140dBc/Hz@1kHz .
Age-related aging <=3 ppm (first year) %
Current 30mA (Max) ;Ei
Operating temperature range Frequency and Temperature Stability Table g,:
Storage temperature range -55°C~+85°C )
Frequency Adjustment =+20 ppm (covering temperature characteristics and minimum 10-year aging)
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm)

diy) Surssaso1 [eusis pue awi ]

Temperature range

A(+20) B(£30) C (£50)
C-20°C~+70°C [
D-40°C~+85°C ] [ ]
E-55C"+85°C 1 Y PY
F-40°C~+70°C ] o ()
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Order Instructions

Model  SVXO0 23 E 100M B S I -G )
. . et Clal T " Nominal | Frequency and Temp- Output Supply | pomesicprucion | Application
oo e T cmperatule tange Frequency erature Stability Wave form | voltage | charcterisic | environment
. None: Airborne/
S ~ None: Not complete Vehicle-
i €:-20"+70°C A: +20ppn "
- Vohageconwalederal | (19 7419 75 D:-407+85°C 100M means | B:=%30ppm S:Sinewave | .45y | DT Carrier-borne /
i ’ ’ [:-55"+85C 100MHz C:4+50ppm | H: Square wave| 1.3 3y - Ground and ot su-
F:=40"+70°C G: na.uo.nw%de
Industrialization
D: Arrow Carrier
External dimensions and structural code
2.54
|
=
- e
_|_
:BE yAueN|
\ 2L
| %\3 xpl.7
T
12.74+0.3
[ap
bottom view
i >
+ ©
Lo i =
I [
I (e
(6] | o
=l = 3
4x $ (.45
Side view

74

1 Voltage Control 2 Power Supply
3 Output 4 Ground Structure

Code: 23




27 Crystal Oscillator Combined Refe-

rence Source

Product Features and Applications/Features

o

o

OMultiple frequency points and multiple output oc ized and fi
channels; ality.
Partial custom product
19241
6 6 60 609 60 6
© "0 O 60 00 @ |*|,
® © @Fish® @ ®
609 600 +0 ° 60G 60 | 7
09 609 6 9
6o % 60 08 T %
50 MHz to 51.4 MHz, 0.2 MHz stepwise multi-
channel high-isolation programmable output
Ultra-low phase noise
i 80.0- 4- 4 3.5 through-hole

s Te
I 1

.033.0 L

.;{:

73.0-

20 MHz-2.5 GHz high-isolation output
with built-in micro-shock absorber,
ultra-low dynamic phase noise, and
high stability

182, 60,80

165+ 0, 80

N

3l

57

The 9-channel high-isolation output features an
integrated anti-vibration, highly stable reference
source with a robust anti-vibration design.

Low-phase noise

BEEEE8

The high-stability reference frequency standard device
incorporates a highly stable rubidium clock and crystal

oscillator reference.

10 MHz, 100MHz, 500MHz multiple outputs

64

{83>

100 MHz, 6-channel high-
isolation output with high stray
suppression and ultra-low ph-

ase noise

]
.

anz
Pt
.
+
.
+

CPC | The standard 6U card features a highly stable built-in
crystal oscillator reference, automatically switching
between internal and external references

6-channel high isolation output

75
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Aerospace-Grade Crystal Oscillator

1 Spaceborne surface-mount standard crystal oscillator SCXO11B/20A/19

Product Features and Applications/Features
OHigh reliability, resistant to vibration and impact;
©OSMD ceramic-metal packaging, compact in size;

OTotal anti-irradiation dose 2100 krad (Si);

©OSuitable for military and civilian aerospace engineering;

ODetailed technical specifications can be customized
according to user requirements.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators”
Enterprise Specification: KJZ/61040101-2017 "Detailed Specification for SCXO11B-E
Series Quartz Crystal Oscillators"

Q/TD20430-2024 "Detailed Specifications for SCXO Series Surface-
Mount Crystal Oscillators" Quality Grades: Aerospace Grade (S Grade), QJB (S),
CN Grade

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic
Frequency range 1"125MHz
Typical frequency (MHz) 1. 10, 20, 25. 50, 60, 100, 120. 125
Supply voltage 1.8V/2.5V/3.3V/5V
Frequency stability VS. temperature Frequency and Temperature Stability Table
g a0 T B <6ns
=L Duty Cycle 50% = 10%
S 25mA (Max) (1. 8V) 30mA (Max) (2. 5V)
40mA (Max) (3. 3V) 50mA (Max) (5. 0V)
Operating temperature range Frequency and Temperature Stability Table
Three-state control T: Yes | N: No
Storage temperature range —55°C"+125°C
Packaging size Refer to the external dimensions diagram
Load 15pF

OFrequency and Temperature Stability Table

Frequency and Temperature Stability (ppm)

NSRRI A(£20) B(%30) C(%50) D(£75)
D-40°C"+85°C *custom made °
E-55°C"~+85°C 1 *custom made °
H-55°C~+105°C | ! °
G=55°C +125°C 1 1 *custom made °
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Order Instructions

Nominal | Frequencyand Te- | Output Source Three States .
Crystal oscillator type Structure Code Temperature range - Quality grade
Frequency | mperature Stability | waye form | Voltage Control
5
§.
S D:-40~+85°C H: +5V
”;:—, 11B: (SMD7050) N B: +30ppm B o ()
& | Conventonslcrysta sci E:-55485C 10M means N 1:43.3V | T: have JAIB(E)/
E Tator 20A: (SMD5032) N . C:450ppm | M square wave QJB(S
H:-55 +105C 10MHz K:+2.5V | N: nothave
19: (SMD3225) N . D: +75ppm CN class
G:=55 +125°C L:+1.8V
External dimensions and structural code
Pin number Pin Function
1 Three-state control/Suspended state : . Pin number Pin Function
2 The earth _'_ e ; Th-e»sf;lc:;vo; :::« stte
3 Output W
4 S:ur:e l @% s 3 Output
| .2o40.15 #3 4 Source
2. 34+0. 15

1
]

T

xxx%xm |

~—t+

O XXxx¥xxE
o |

s

Recommended pad size (mm)

(Note: The 0.1 pF capacitor should be placed as

External dimensions (mm) close as possible to pin 4 of the crystal oscillator.)

Structure Code: 11B

IPin number Pin Function
1 Theee-state control Suspended sate
2 The earth
3 Output
4 Source

T

Recommended pad size (mm)

External dimensions (mm)
crystal oscillator.)

(Note: The 0.1 uF capacitor should be placed as close as possible to pin 4 of the

Structure Code: 19

50402

r—_
_.//:':\k_

WXL XK HM

| Oxxxxxxxe
.

External dimensions (mm)

0. Luf

1. 6040, 15
Recommended pad size (mm)

(Note: The 0.1 uF capacitor should be placed as close as possible to pin 4 of the
crystal oscillator.)

Structure Code: 20A
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2 Spaceborne surface-mount differential crystal oscillator SCX023/24/25

Product Features and Applicati-
ons/Features
OHigh reliability, resistant to vibration and impact;

Opifferential signal output with low phase jitter;

OApplicable to military and civilian aerospace
engineering.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal
Oscillators”
Enterprise Specification: Q/TD20431-2024 "Detailed Specification for SCXO

Series Label-Doped Differential Crystal Oscillators"
Quality grade:QJB (S)grade,CN grade

Technical Specifications

O©Electrical performance parameters

Parameter Name Characteristic
Frequency range 50" 250MHz
Viererl Brsaremey (1) 50~ 75. 100, 106.25. 125. 156.25. 159. 375, 171.875. 200. 212.5,
250
Supply voltage 2.5V/3.3V
Frequency stability | VS. temperature | Frequency and Temperature Stability Table
o E:PECL LA/ IR | 2ns (Max)
[
3 V:LVDS
g Duty Cycle 50% 1=5%
C:HCSL
LVDS/HCSL : 90mA (Max)
Current
PECL: 100mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Three-state control T: Yes; N: No; T1: 1-pin tri-state control; T2: 2-pin tri-state control;
RMS phase jitter 0. 6ps (Max) (12KHz ™ 20MHz)
Storage temperature range —55°C"+125°C
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table
Frequency and Temperature Stability (ppm)

Temperature range
A(£30) B(£50) C(£100)
D-40°C"+85°C
E-55°C~+85°C ]
H-55'C"+105°C 1 *custom made .
G=55°C~+125°C 1 *custom made
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Order Instructions

Model  SCXO
Nominal | Frequency and Te- Output Source Three States | Quality grade
Coystal osillator ype Structure Code Temperature range »
Frequency | mperature Stability | Wave form | Voltage Control
T1: 1 foot E: astronavigation
Mosting D:-407+85°C E:PECL
Janati 23: (SMD7050 differential) N A: +=30ppm Control (S)
FIIRSR et o E:-55+85°C | 100M means V:LVDS [:43.3V ‘
csoilistee 24: (SMD5032 differential) B: +50ppm T2: 2 pins | /QIB(S)/
H:-55 +105°C 100MHz C:HCSL K:+2.5V
25: (SMD3225 differential) N C:£100ppm Control CN level
G:-55 +125C
N: not have
External dimensions and structural code
0.64
pinnunber | Pin Function pinnumber | Pin Function
1 I 1 Three-state control/Suspended
2 Suspended Three-Stae Control 2 Hang in the air
3 The earth 3 The earth
4 Output 4 Output
5 Output 5 Output
6 Source 6 Source
gl AN
) i L. ll
i i 3 | - — L
[ ] 1 1= T 5 4
XXM | T — 'l., — "
o107 ROGOOUE | | L2 = - |:
- { = - - i ol 0.85
e Recommended pad size (mm) v ™ |
- " (Note: The 0.1 uF capacitor should be placed as close as L = ——— —— Recommended pad size (mm)

possible to pin 6 of the chip.)

Structure Code: 23

Pin number Pin Function

Three-state control/Suspended state

Hang in the air
The carth
Output
Output

ool |w o=

Source

outline dimension (mm)

R
Recommended pad size (mm)

(Note: The 0.1 uF capacitor should be placed asclose s possibl 0 pin 6 of the crystal

Structure Code: 25

outline dimension (mm)

(Note: The 0.1 4F capacior should be placed s close a<
oseilator)

Structure Code: 24

e o pin 6 ofthe crysial
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3 Spaceborne Surface-Mounted Temperature-Compensated Crystal Oscillator STXO25/

STX027

Product Features and Applications/Features
OHigh reliability, resistant to vibration and impact;

OSMD ceramic-metal packaging, compact in size;
OApplicable to military and civilian aerospace engineering.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"
Enterprise Specification: Q/TD20433-2024 "Detailed Specification for STXO2 Series
Temperature-Tuned Quartz Crystal Oscillator"

Quality grade:QJB (S)grade,CN grade

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Frequency range 5" 52MHz
Typical frequency (MHz) 10, 12.8. 13, 19.2, 20. 25, 26. 30. 40. 50
Supply voltage 3.3V

Frequency stability VS. temperature | Frequency and Temperature Stability Table

S: quasi-sine-wave | Output level | Vpp=0. 8V

o
= .
g LFH B | <6ns
=t H:CMOS
Duty Cycle | 50%= 5%
Phase noise (20 MHz) <-130dBc/Hz@1kHz

N: None V: Yes
Range of adjustment: 2+3 ppm (customizable)

Frequency Voltage Control

Age-related aging +0. 5ppm/y” +2ppmly
Current 10mA (Max)
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C"+125C
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature Stability Table

Reference connection method for

Frequency and Temperatln'e Stabﬂity (ppm) the voltage control circuit
Temperature range

K(£0 28) A(£05) B(x10)

D-40°C~+85°C *custom made o (]
External voltage Note:
oy o The voltage control terminal
E-55C +85C *custom made | *custom made [ ) has no built-in bias; adjust the
voltage control voltage to the
o~ "~ ° center voltage (1.5 V).
K-40°C +105°C *custom made | *custom made () voltage ( )
H-55°C~+105°C *custom made | *custom made [ )
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Order Instructions

o
Nominal Frequency and Output Source | Frequency §.
crysaloscitaorspe | Structure Code | Temperature range Temperature Stabi- Quality grade =
> Frequency lity Wave form [ Voltage | voltage Control g
@ ~are g
m D:—40 +85°C g
=l .
S | emirones | 25F:SMD7050 E:-55"+85°C | 1 0Mmeans [ A: 20. Sppm | S:Nearlysinu- Ve B E:QJB
gf. Crystal Oscillator soidal H: Square| 1:+3. 3V NN
2 27C:SMD5032 | K:-407+105°C | 10MHz | B:E1.O0ppm |  wawe ool |(S) /CN level
H:-55"+105°C

External dimensions and structural code

1492000 2
Py [ ——— =
[E:'\\‘\:‘\\‘g Pin number|  Pin Function Pin number | Pin Function §
) ‘Suspended/Presstre-controlled 1 Voltage Control/Suspended (@)
2 The carth 2. 3. 6.7 | Hang in the air ‘5
34 OS‘:i::e The earth Ei
5 Output =
=
8 Source a

XXXXXM
XXXXXXXXE

1)y Surdwnp-Kousnbay [eo1nooyq

Structure Code: 25F Structure code: 27C

I0)[1,] [BOTUBYIIA

diy) Suissaool [eusiS pue Yoo[1)
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4 Spaceborne constant-temperature crystal oscillator SOXO13X/14X/15X/16X/17X

Product Features and Applications/Features

OLow-phase noise;
OTotal anti-irradiation dose: 2100krad(Si), 215krad (Si)etc.;

©OMeet the requirements of aerospace engineering applications such as
satellites;

0 Detailed technical specifications can be customized according to user
requirements.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"

Enterprise Specification: Q/TD20421-2024 "Detailed Specification for SOXO13X Series
Isothermal Quartz Crystal Oscillators"Q/TD20422-2024"Detailed Specification
for SOX0O14X Series Isothermal Quartz Crystal Oscillators"

Q/TD20423-2024 "Detailed Specifications for SOXO15X Series Isothermal Quartz
Crystal Oscillators"

Q/TD20424-2024 "Detailed Specifications for SOXO16X Series Isothermal
Quartz Crystal Oscillators"

Q/TD20425-2024 "Detailed Specifications for SOXO17X Series Isothermal
Quartz Crystal Oscillators"Quality Grade:Aerospace-grade(S),QJB(S),CN

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic
Frequency range 57125MHz
Typical frequency (MHz) 10, 80, 100. 120
Supply voltage 3V715V
Frequency stability VS. temperature Frequency and Temperature Stability Table
Output power =7 dBm (customizable)

mding

Sinusoidal wave | Harmonic distortion | <-30dBc

Clutter <-80dBc
Phase noise (100 MHz) Phase Noise Meter
Power consumption (on/off/stable) 5W/2W (Max) @25°C
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range —55°C~+85°C
Frequency Adjustment =+0.3 ppm (customizable)
Packaging size Refer to the external dimensions diagram
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OFrequency and Temperature Stability Table

Frequency and Temperature Stability (ppm) Referenco connection method for the valtage
TemperatuIe range control circuit
A(£001) B(£0 05) C(£0 1) D(£0 5) Va2 Voo
~ re i
AO‘C™+50°C [ ) Y Ve Input
B-10C™+60°C ° ° ° vep
GMD
C-20°C +70C o o o ® Variable resistor connection  External voltage
D-40°C~+85°C *custom made L L ® Note: The voltage control terminal is
. o pre-set with a bias voltage. When no
E755°C +85°C *eustom made d et ot frequency calibration is required, leave
AN the voltage control input terminal
P=0C T ® unconnected.

Phase Noise Meter

Deviation from the carrier frequency

Phase noise (dBc/Hz): fo <40 MHz (typical value: 10 MHz)

*custom made

*custom made

C D U
1Hz -95 -100 -105 -110
10Hz -120 -125 -130 -135
100Hz -135 -140 —145 —-150
1kHz -140 -145 -150 —155
10kHz —145 —-150 —155 —-160
100kHz -150 -155 -160 -165

Phase noise (dBc/Hz): fo 2 40 MHz (typical value: 100 MHz)
Deviation from the carrier froquency

C D U
10Hz -90 -95 -100 -105
100Hz -120 —125 —130 —-135
1kHz —-145 —-150 —155 -160
10kHz -150 -155 -160 -165
100kHz -155 -160 -165 -165
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External dimensions and structural code

380.3 - :
2810
3 S - S
14203 ! ‘ l
[ i | i
” T mm‘_-_é}e__-__: ______ L. 1
©°0°0 kN A
1 3 HJ_ | i |
| ol s B YU —
1] o o O L r
e e e =4l #H| . T
| @ ol @
! a o o 25410.3
5 ! 4 36:0.3
. i bottom
X % i ° G ) view
4XM2E3 : f i ' )
M27 \
Kl ] 1
) 5 !
2 f 3 :
= \ o { °
1
S ! £ 2 B
1 E 1 [ LI
*.H I .
T
I] l]__ ;_ . 5XD440.4 XM3
5 x
~f 21201 5 = lateral
lateral e lateral View
view view
1. Voltage-C or Floating 2. Voltage or Floating 1. Voltage-Controlled or Floating 2. Reference Voltage or Floating 1 Voltage-Controlled or Floating 2. Reforence Voltage or Floating
3. Output 4, Ground 5, Power Source 3. Power Source 4, Output 5, 3. Power Source 4, Output 5, Ground
Ground
Structure Code: 13X Structure Code: 14X Structure Code: 15X
25.4+0.3
202205
I__1_Q.D5¢LL&.-. 1524403
¥ {_\«H
QG a &
o) L "
O. \n L=}
d ---------------E-'+- L B g o .
i n
) & n
o 3 b
e A +
Qo SO =

. :
offom Bottom View

'S } ;
I
i % !
1 E % :
i
i s ] -g |
I - e [
i
- I
1
€ ~ <
5 £
5X0840.1 51808201
lateral lateral
view VIEW

1. Output 2, Ground 3, Pressure Control 1. voltage-controlled or floating 2. Reference voltage or floating

or Suspension 3. 4.Output 5. Power Supply

4. Reference voltage or floating 5, power

supply Structure code:16X Structure Code: 17X
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Vibration-Resistant Crystal Oscillator

e
1 Vibration-Resistant, Temperature-Compensated Crystal Oscillator STXO S
14V/16V 5
o)
Product Features and Applica- a
tions/Features =3
OLow vibration phase noise, with an optimal value of < -135 dBc/Hz =h
at 1 kHz; =
©OHigh frequency stability; 2
ODesigned for high-vibration environments such as airborne and missile-
mounted applications.
Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators”
Enterprise Standards: Q/TD20126B-2016 "Product Specification for Airborne and
Ground-Based Thermally Compensated Quartz Crystal Oscillators"; Q/
TD20127B-2016 "Product Specification for Thermally Compensated
Quartz Crystal Oscillators for Missile and Arrow Systems"”
Quality Grade: Military Grade (B)
Technical Specifications 5
N
© Electrical Performance Parameters 5
[72]
Parameter Name Putaler =)
Frequency range 50" 120MHz %‘
a
Typical frequency (MHz) 50, 60, 80, 100, 120
Supply voltage 5V/12V g
Frequency stability V. temperature Frequency and Temperature Stability Table

Output power = 5 dBm (customizable)

Suiddoy pur uopempow Kouanbaiy

33 Sinusoidal wave Harmonic distortion <-30dBc
so Clutter <-70dBc
LA/ TR <6ns
TTL/HOMOS A

Occupancy Ratio 50% £ 5%

Static: < -145 dBe/Hz@1 kHz £

Phase noise (1 0 0 MHz) . S

Dynamic: < -125 dBc/Hz@!1 kHz =

2.

Power dissipation 0. 25W (Max) @25°C %

Storage temperature range -55°C~+85°C g

Frequency Adjustment = + 1 ppm (customizable)

Packaging size Refer to the external dimensions diagram

© Frequency and Temperature Stability Table

g
Frequency %Tﬁgceranme Stability (ppm) Reference connection method for the voltage control circuit "%
A(0.28) B(£0.5) c(£1) D(£2) Veo ..
inputAQ°C~+50°C @ @ @ Ué
B-10C"+60°C ° ° [ L R
C-201C"+70°C o ° (] °

External

voltage D: 40°C to +85°C * custom made L] [ ] [ ]
Note: The voltage control

end has built-in bias,E-55°C~ +85°C 1 *Customized [} [ J
No frequency calibration is

required for F-40°C to +70°C L] L4 L] o In this case, keep the voltage control input terminal free.
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Phase Noise Meter

Dynamic phase noise (dBc/Hz) Note: 1. Dynamic phase noise is tested under vibration conditions. In the absence of|

special requirements, the vibration conditions shall comply with the random vibration|
fregeney A B C E method specified in GJB360B-2009, Section 214.

Deviation from the carrier

Condition I-B specifies the vibration requil the ing vibration conditions can be

1kHz -120 -125 -130 *eustom made

2. For static phase noise, refer to the phase noise specifications of the STXO13 erystal oscillator.

U.T

0.06
04-

0.0 / \

0.02

=:0.01
0.006

5070100200 60010002000 T(Flz)

.

Typical dynamic phase noise curve for a 100 MHz crystal oscillator 1,000 MHz crystal vibration spectrum line graph

Order Instructions

14V

Domes-
Nominal | Frequency and Te- Output Supply | Phase | = Apply
Crystl oscllaor type Structure Code Temperature range B tication
Frequency | mperature Stability [ Wave form [ voltage | Noise logo | Enirommen
% None: Onboard
g' N Non.e: Not
W A:0 +50°C nationw- /
(¢l ~ N ide .
.%i B:-10 +60°C A: 0. 28ppm See Phase Vehicle /
8 . . Industrialization
% I 14V: (38%38%20) 16 C:=20"+70°C 100M,wh- [ B:40. 5ppm [ S: Sine wave H:+5v  |Position R
=1 Crystal Oscillator . h . 100 MH: H: Square )
V: (25. 4425. 4¥15) D:-40+85C || C:Flppm wave | [:+3.3v | Noise [ - [oogmion
: Fully
E:-55"+85°C D: +2ppm Table | domestically
produced
F:=40"+70°C D: Arrow
Chemicalization
Year

External dimensions and structural code

L1

Fai)
)

L
2 |
i Mother#fv our _[
i - < =
s T—+—3 AT
| g |0,
fa Py 19.05
e | LEttom _'I
33.2 \_4__ 3.3 view
38
bottom view

1.

i
] -&QF
|

11 L] L 5-®0.8
T lateral view
lateral view
Structure code: 14V Structure code: 16V
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Vibration-resistant constant temperature crystal oscillator SOXO

2 13V/14V/16V

Product Features and Applications/Features

vibration i: i is employ ieving an optimal phase-noise level of < -150 dBc/Hz at 1

©The physi
kHz.

©OHigh frequency stability: 107 to 1018;

0 Suitable for high-vibration environments such as airborne, missile-mounted, and rocket-
mounted applications.

Q2
c
<
N

g
2}
el
2,
=
=
@
=

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators"
Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airborne and
Ground-Based Constant-Temperature Quartz Crystal Oscillators”

Q/TD20129B-2016 "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Missiles and Arrows" Quality Grade: Military Grade

)]

Technical Specifications

O Electrical Performance Parameters .
Parameter Name Characteristic g

Frequency range 10" 160MHz E

Typical frequency (MHz) 10, 40. 80. 100. 120 §

Supply voltage 5V/12V/15V %’?

Frequency stability VS. temperature Frequency and Temperature Stability Table -

47 Output power = 7 dBm (customizable) 2z
. Sinusoidal wave Harmonic distorton <-30dBe f
- Clutter <-80dBc §
Static: < -160 dBc/Hz@1 kHz :

Phase noise (1 0 0 MHz) :
Dynamic: < -145 dBc/Hz@1 kHz g—
Age-related Aging 0. 05ppm~ £0. 5ppm £
Power consumption (on/off/stable) 3. 6W/1. 5W (Max) @25°C

Operating temperature range Frequency and Temperature Stability Table §
Storage temperature range -55°C +85°C g
Frequency Adjustment = + | ppm (customizable) E

g

Packaging size

© Frequency and Temperature Stability Table

Frequency and Temperature

Refer to the external dimensions diagram

Reference _method for

a
temperature range Stability (ppm): B (£0.05), C voltage control circuit 3
A(£0.01) 0.1) D(£0.5)
A0C450°C ° ° ° VOOVCO inpu g
B-101C+60°C ° ° ° L
C-20C +70°C ° ° ° ] e
External E

voltage D: 40°C to +85°C 1 * custom made [ ] [ J

Note: The voltage control

end has built-in bias,E-55°C~ +85°C 1 *Customized [ Y

No frequency calibration is

required for F-40°C to +70°C *Customized L L4 « In this case, keep the voltage control input terminal free.
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Phase Noise Meter

Dynamic phase noise (dBc/Hz) Note: 1. Dynamic phase noise is tested under vibration conditions|
Doviation from tho catrier frequency Unless otherwise specified, the vibration conditions shall comply with
C Condition I-B of Article 214 in the GJB360B-2009 Random Vibration|

Method; other vibration conditions may be customized as required.

1kHz -135 -140 -145 -150 *custom made

2. For static phase noise, refer to the phase noise specifications of the SOXO17 constant temperature crystal oscillator.

01
. 0.06
. 0.04 ] \
. 002
- 0.014
0006 ~r———v—rrrrrer
3070100 200 60010002000

f(Hz)

Typical dynamic phase noise curve for a 100 MHz crystal oscillator 1,000 MHz crystal vibration spectrum line graph

Order Instructions

Nominal | Frequency and Tem- | Output | Supply vo-| Phase | Domesti- | Apply

Coystl oscllor e Structure Code Temperature range " K .
Frequency | perature Stability | wave form ltage Noise | cation logo | Environment
2
5. ~+ DC None: Onboard
2 13V: (50%50%24) A:0 +50 None: No /
g B:-10"+60°C A: 40, 01ppm Ft15V Fully dome- |/
= stically pr- | Vehicle /
N [E— C:=20~+70°C | 100M means | B:E0.05ppm [ | G412V | Phusedetection |  oduced
2 e 14V (38+38+20) C Yave Carrier-bomme /
g D:-40"+85°C | 100MHz C:£0. Ippm H+5V | Noise Table Grousd ad other
g ° +0.5 G: Fully do- surfaces
16V: (254254x15) | Li79° *85C ppn L3 3V mesically | D: Arrow
F:-40 +70°C produced
Year
External dimensions and structural code
11 g I E_-Lo p— 254 —
@ * I ﬂ 'u' x string +
GO gy
| ay
: o ] ot
8 T - — |5
8 o ﬁ
Nc 1) in =
4 & ’ I__19.05 _.1
& N I—EJ <933 botom
50 38
bottom view g
| i
e o .
3 m%@ ] U CX 240 u
P or : -l |
| 1 . 90,8
lateral lateral view lateral view
Structure code: 13V Structure code: 14V Structure code: 16V

88



3 Anti-Vibration, Temperature-Compensated Crystal Oscillator STXO

13LG

Product Features and Applications/Features

OLow vibration phase noise, with an optimal value of < -120 dBc/Hz at 1 kHz;
0 The circuit compensation method is adopted, resulting in high frequency stability.

0 Designed for high-vibration environments such as airborne and missile-mounted
applications.

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators

Enterprise Specification: Q/'TD20126B-2016 "Product Specification for Airborne and
Ground-Based;8 #f % Crystal Oscillators”

Q/TD20127B-2016 "Product Specification for Warm-Compensated
Quartz Crystal Oscillators for Missile and Arrow Applications” Quality Grade:
Military Grade (B)
Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Frequency range 20" 120MHz
Typical frequency (MHz) 20, 40, 60. 80, 100, 120
Supply voltage 3.3V/5V
Frequency stability | VS. temperature | Frequency and Temperature Stability Table
Output power| =5 dBm (customizable)
5 Sinusoidal wave | Harmonic distortion | <<—30dBc
3 Clutter | <-70dBc
TTL/HCMOS T RN | <6ns
Duty Cycle | 50%+ 5%
. Static: <-140 dBc/Hz at 1 kHz
Phase noise (100 MHz)

Dynamic range: £-120 dBc/Hz at 1 kHz

Power dissipation

0. 25W (Max) @25°C

Storage temperature range

-55°C"+85C

Frequency Adjustment

=+1 ppm (customizable)

Packaging size

Refer to the external dimensions diagram

OFrequency and Temperature Stability Table

Frequency and Temperature Stability (ppm)

Reference connection method for the voltage
control circuit

Temperature range VGO  ve
A(£0.28) B(Z£0.5) C(£1) D(£2) input
AOC™+50°C [ ] ° ° °
B-10°C~+60°C ° ° ° ° 3
External voltage
C-20°C™+70°C L] ® L4 ® Note: The voltage control term-
inal is pre-set with a bias voltage.
D-40°C"~+85°C *kcustom made () ° Y When no frequency calibration is
required, leave the voltage con-
[=55°C"~+85°C | skcustom made ° ° trol input terminal unconnected.
F-40°C~+70°C *custom made ° ° °
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Phase Noise Meter

Deviation from the carrier

Dynamic phase noise (dBc/Hz)

B

C

*custom made

T

Note:1,dynamic phase noise is measured under vibration conditions.In|
the absence of special requirements, the acceleration spectral density]
is 0.06 g */Hz; other vibration conditions can be customized
according to the GJB 1032A-2020 classical spectral profile.

2. For static phase noise, refer to the phase noise specifications of the STXO13 temperature-compensated
crystal oscillator.

Frequency (Hz) Spectrum densiy (¢ Hr)

20780 +3dB/oct

807350 0. 06
35072000 -3dB/oct

Lo

100 Typical dynamic phase noise curve of an MHz crystal oscillator

100 MHz oscillator vibration conditions

Order Instructions

STX0

13LG

E

Domes-
i F d Te- L.
Crystal oscillator type Structure Code Temperature range Moo reduency an . .E Output Supply Phése tication Apply
Frequency | mperature Stability | Wave form | voltage | Noise logo Environment
g
"Z None: Not | yoc: onboard
5 A:07+50°C nationw-
: : Vehicle /
g B:-10™+60°C A: 0. 28ppm SeePhase | 1 ‘f el
Waning and Tonifying C:—207+70°C 100M means B: £0. 5ppm Bk e wave H:+5V  [Position v GCIZ::Z::ZT;;
Crystal Oscillator - ~ . H: Square wave . surfaces
D:-40"+85°C 100MHz C: £ 1ppm [:+3.3V | Noise | oy
F:-55~+85°C D: +2ppm Table | domesti-
F:-40"+70°C cally pr- | D? ATTOW
' oduced Year
External dimensions and structural code
19.81£0.15
15.8+0.15
b \
» > By
=l (=
BOTTOM VIEW ==
[H] —
] e~ —
? 44t 34 1
|

90
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For frequencies up to 50MHz,H=7mm;for frequencies beyond 50MHz,H=4.5mm.



Vibration-resistant constant-temperature crystal oscillator SOXO

4 15LG/16LG/17LG

Product Features and Applications/Features

©Using circuit compensation, the vibration phase noise is low, with an optimal value of < -110 dBc /Hz at 100 Hz and < -130
dBc /Hz at 1 kHz.

OHigh frequency stability: 1047 to 1078;

0 Suitable for environments with intense vibrations and impacts, such as airborne, missile-mounted, and rocket-mounted
applications.

Quality Specification/Quality Assurance
General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators

"

Enterprise Standards: Q/TD20125A-2016 "Product Specification for Constant-Temperature Quartz Crystal
Oscillators for Airborne and Ground Applications”; Q/TD20129B-2016 "Product Specifica-
tion for Constant-Temperature Quartz Crystal Oscillators for Missile and Arrow Systems"

Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic
Frequency range 100MHz
Typical frequency (MHz) 100
Supply voltage 5V/12V/15V
Frequency stability VS. temperature Frequency and Temperature Stability Table
57 Output power =7 dBm (customizable)
;§inusoidal wave harmonic distortion <-30dBc
Clutter <-80dBc
Static: £-160 dBc/Hz@1 kHz
Phase noise (100 MHz) .
Dynamic: =-130 dBc/Hz@1 kHz
Age-related aging +0. 05ppm”~ +0. 5ppm
Power consumption (on/off/stable) 5. 4W/1. 8W (Max) @25°C
Operating temperature range Frequency and Temperature Stability Table
Storage temperature range -55°C~+85°C
Frequency Adjustment ==+1 ppm (customizable)
Packaging size Refer to the external dimensions diagram

OFrequency and Temperature
Stability Table

Frequency and Temperature Stability (ppm) Reference connection method forthe vltage
femporaire range A(£0.01)  B(£0.05)  C(+0.1)  D(&0.5)
A0TC™450°C ° ° ®0 o o o e

B-10°C~+60°C o o o ([ J

C-20°C~+70°C External voltage

D-40°C"+85°C 1 * custom made [ L Note: The voltage control term-

E-55C"+85°C 1 * custom made J [ :,r:;:a; pre-set nv;m}re:u::;
calibration is required, leave the

F—40°C ~+7Ooc *custom made . ' . voltage control input terminal

unconnected.
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Phase Noise Meter

Devision fom the cemir Dynamic phase noise (dBc/Hz) Note: 1. Dynamic phase noise is tested under vibration conditions
frequency Unless otherwise specified, the vibration conditions shall comply with

B C D Condition I-B of Article 214 in the GIB360B-2009 Random Vibratioy
Method; other vibration conditions may be customized as required.

2. For static phase noise, refer to the phase noise specifications of the SOXO16 constant temperature crystal oscillator.

01
0.06

N 0.04- / \
Q
< 0.02
—
Z \
2 0.01

0.006

5070100200_ 60010002000

(Hz)

0.3 Frmtpry Gt Lo

Typical dynamic phase noise curve for a 100 MHz crystal oscillator 1,000 MHz crystal vibration spectrum line graph

Order Instructions

Nominal | Frequency and Tem- Output Supply vo- [ Phase | Domestic- Apply
Crystal oscillator type Structure Code Temperature range . . . .
Frequency | perature Stability Wave form ltage Noise | ation logo | Environment
=
£ A:07+501TC
Z 15LG: (36%27%15. 5) None: Not do- [ None: Onboard/
2 B:-10"+60°C A:=%0.0lppm mestically pro- i
E duced Vehicle /
e €:=20™+70°C | 1 0OM,wh- | B:=0.05ppm G:+12V | Phase decction
Thermostatic crysial oscilstor 16LG: (25. 4%25. 4%12. 7) L S: sinusoidal wave Caterlame ]
D:-40~+85°C |ichis 100MHz] . 40 1ppn H:+5V | Noise Table
G: Fully dome- | .3 and other sufuces
E:-55"+85C D: 0. 5ppm stically produ-
17LG: (20%20%11) N ced D: Arrow Carrier
F:=40"+70°C

External dimensions and structural code

- 254305 - i
T . a
re) l“f
- 5 .
N = :
g o
25, 140.3 1 ! ]
36.1+0.5 | | 1o, 05¢0,2 | :
‘bottom view ——
14 o I
E MR E
= L [T
L 5Xa0.8 i Eaiia
b £ el L]
|
Structure code: 15LG Structure code: 16LG Structure code: 17LG
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Recommended Product (1)Vibration-Resistant, Low-Phase Noise Constant Temperature Crystal Oscillator

Product Name: Vibration-Resistant, Low-Phase Noise, Constant-Temperature Crystal Oscillator Product model: SOXO14VF100MCSG g
. . . ) . =3
Technical Indicator Items Specification Requirements N
o)
. Other recomme- ‘a
Nominal frequency A100MHz nded frequencies | SOMHz . 120MHz 8
=
Outline dimension 38X 38 X 20mm’ Product weight | [(1100g (Max) =
@
Working temperature | $4-40°C"~+70°C
Temperature range —
Storage temperature U-55°C +85C
Military-grade (B), implementation specification: "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD
Qualit rade 20125A-2016
ye -D Military-grade (B), Implementation specification: "Product Specification for Constant-
Temperature Quartz Crystal Oscillators for Missile and Arrow Applications" Q/TD20129B-
2016
i Working Initial status | M <<300mA (@25 +2°C )
Supply voltage | 12V 4-5% o
Current | Stable state | 4 <<100mA (@25+2°C)
. ; Q
Wave form Usinusoidal wave £
=]
Output power {728 dBm (load: 50 ohms) S|
Output - 5
Harmonic wave A<-30dBc 2
o
Clutter Z<-80dBc =
Initial accuracy at the 5 N g
Frequency accuracy Y V< £0.5ppm (25 C £2°C) .
reference temperature
. Frequency and Temperature Stability z < _L_ 0. lppm (_40 °C N"'70 OC )
Frequency stability —
Frequency and Voltage Stability [1=+0.01 ppm (VOltage variation i5%)
Frequency regulation Frequency adjustment range h=+ lppm (ONSV)

10y Surdumnp-Kouanboiy [eo1oo[q

Steady state Dynamic (GJB360B Method 214 Condition 1-B)
Phase noise (100 MHz) {A<-160dBc/Hz@1kHz; {A<-145dBc/Hz@1kHz;
A<-165dBc/Hz@10kHz; A<-160dBc/Hz@10kHz;
{A<-170dBc/Hz@100kHz . {A<-165dBc/Hz@100kHz .
A<+5 ppb/day =
Age S
[J<+0.3 ppm/year g
4 diagram and pin definition %
Pin ;TT

Pin Function

number

+V Source (VCC)

G Ground (GND)

oUT Output (RFOUT)

.:2? o

VCO | VCO (Voltage Control)

diy) Sursseoo1d [eudig pue jo0[)

Bottom view

Top view

The signal output is via the SMA interface.

1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or
projectile environments.

Remarks

2. WAThese conditions must be met and serve as the basis for product inspection. [JReference indicators for design assurance;

3~ 1ppm=1E-6; 1ppb=1E-9.
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Vibration-Resistant Phase-Locked Crystal Oscillator
5 SPX011V

Product Features and Applicati-
ons/Features
© Optimal vibration phase noise < -150 dBc/Hz at 1 kHz;

O Integrated low-noise phase-locked
loop;

Olt is widely applicable in military and civilian communications, radar, and other
fields.

Quality Specification/Quality Assurance

General Specification: GJB1648A-2011 "General Specification for Crystal Oscillators”
Enterprise Specification: Q/TD20125A-2016 "Product Specification for Airborne and
Ground-Based Constant-Temperature Quartz Crystal Oscillators™

Q/TD20129B-2016 "Product Specification for Constant-Temperature
Quartz Crystal Oscillators for Missiles and Arrows™ Quality Grade: Military Grade (B)

Technical Specifications

OElectrical performance parameters

Parameter Name Characteristic

Input frequency range 107 125MHz
Output frequency range 10~160MHz
Supply voltage 12V/15V
Output power =5 dBm (customizable)

mdinQ

Sinusoidal wave| Harmonic distortion | <-30dBc

Clutter <-70dBc
Static: <-160 dB¢/Hz @ 1 kHz

Phase noise (100 MHz)
Dynamic range: <-145 dBc/Hz at 1 kHz
Power consumption (on/off/stable) 5W/2W (Max) @25°C
Lock instruction =3V@When locked
Operating temperature range -55°C " +85°C
Storage temperature range —55°C"+85°C
Packaging size Refer to the external dimensions diagram

External dimensions and structural code

; " ” g | |£ Pin number Pin Function
O

G_.“" REF Reference Signal Input
i ALM Lock instruction
! G The earth
g | C\! +V Source
| g OUT Output
| |
. : '
Q | —+ & oio @
40. 2 4033 ‘“‘f“’ om| || P
|
45 ! I
bottom lateral
view view

Structure code: 11V
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Recommended Prod QSR Je il i BT e 10) Sl -1

Etable Crystal Oscillator

Product Name: Vibration-Absorbing Phase-Locked Loop Thermostable Crystal Oscillator ~ Product model: SPXO11V-10M-100M 2
Technical Indicator Items Specification Requirements §
Other recom- &
Nominal frequency A100MHz mended frequ- | 80MHz. 120MHz a
encies )
Outline dimension 45X 45X 20mm’ Product weight | [1100g (Max) =
@
Working temperature | [A-40°C"~+70°C -
Temperature range N
Storage temperature | {4-55°C"+85°C
Military-grade (B), compliance standard: "Product Speci ion for Constant-Temp Quartz Crystal Oscillators for Airborne, Ground, and Other Applications" Q/TD20125A-
. 2016
Quallty grade -D Military-grade (B), Implementation specification: "Product Specification for Constant-Temperature Quartz Crystal Oscillators for Missile and Arrow Applications" Q/TD20129B-
2016
Working Initial status Z < 350mA (@25 i 2 OC )
Supply voltage | 12V 4 5% 5
Current | Stable state | A<<150mA (@25+2°C)
Wave form Usinusoidal wave
Output power A210 dBm (load: 50 ohms)
Output - o
Harmonic wave A<-30dBc g
£
Clutter U <-70dBc o
Locking indicator level [1=3V when locked ‘5
o
Steady state Dynamic (GJB360B Method 214 Condition 1-B) o
Steady-state phase A<-160dBc/Hz@1kHz ; A<-145dBc/Hz@1kHz ; g
noise (room temper-
ature, locked) {A<-165dBc/Hz@10kHz; A<-160dBc/Hz@10kHz ;
A<-170dBc/Hz@100kHz A<-165dBc/Hz@100kHz .
Age [J<+0.3 ppm/year (internal crystal oscillator specification) g
Requirements for the reference input signal ‘;
Reference frequency 10MHz :
Frequency accuracy < 0. 5ppm 3
Signal power 0~10dBm ®
Phase noise <-120dBc/Hz@10Hz
4 diagram and pin definition %
=
. =
. . = =}
Pin Pin Function ; |] I] ﬂ li 0 g
number ) 1 o=Z 5
REF  [Reference Signal Input | - @
o) : .
ALM Lock instruction s | =
HT 17" "7 ill
G The earth = | = : e
| = THF—— 3
+V Source ! v @ oio -I?I 3
S | o | . oule & H g
out utput £0.240.3 __ hNp3 3 45+ g | | =
Note: The signal input and output 03 ! %
ports use SMA negative connect- Bottom view Lateral view "Ea
ors. =
1. The addition of the "D" designation after the product model indicates that the product is designed for use in explosive or projectile
environments.
Remarks 2. HThese conditions must be met and serve as the basis for product inspection. [JReference indicators for design assurance;
3+ 1ppm=1E-6; 1ppb=1E-9,
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Quartz Crystal Filter

The crystal filter is an electrical filter that employs a high-Q quartz crystal resonator as its core
component, featuring high selectivity and excellent frequency-temperature stability. It holds a unique position
within the frequency range of 5 MHz to 250 MHz, with a relative bandwidth of 0.009% to 2%. The company
possesses proprietary mid-bandwidth design technology and smooth group delay design technology,
boasting years of technical expertise in high-frequency crystal filters.

The company boasts over 50 years of extensive history in developing and manufacturing crystal filters.
Its numerous products have achieved internationally advanced and domestically leading standards, finding
widespread application in military electronic communication systems across maritime, terrestrial, aerial, and
space domains. The company has long provided development and production support for national key
projects and military equipment, including manned spacecraft, launch vehicles, and military communications
systems. Currently, its crystal filter products—including high-frequency compact narrowband series, medium-
bandwidth series, smooth group delay series, and spectrum purification series—are being mass-produced
with an annual output exceeding ten thousand units. Throughout the Ninth, Tenth, Eleventh, Twelfth, and
Thirteenth Five-Year Plan periods, the company has consistently undertaken new product initiatives, pre-
research projects, product portfolio development programs, and standardization efforts commissioned by the
final assembly authorities. The developed crystal filters now achieve maximum frequencies exceeding 250
MHz, relative bandwidths of 1.8%, and group delay fluctuations within the passband of less than 1 v s.

The crystal filter products developed by the company comply with the relevant standards of the
national military standard GJB1508A and the detailed requirements of enterprise military standards. The
product quality grades include Grade C (general military use), Grade M (high-reliability military use),
enterprise military standards, and CAST C.

The crystal filters developed by the company are widely used in military and civilian electronic
communication equipment such as wired carrier communications, radio communications, broadcasting,
and remote sensing and telemetry systems. In these systems, they primarily serve to perform
intermediate-frequency filtering, improve the signal-to-noise ratio, and reduce phase noise.
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(N B A I GG EY List of Typical Products from the Bandpass Crystal Filter

Quality Grade: Class C, Class M, Enterprise Military Standard Product Specification: "Product Specification for Airborne and Ground-Use Quartz Crystal Filters” Q/TD20133A-2009

Group time

10JR10USD) JIUOULIEH [BISAID) UOIIIS

Product model Band width All M Square ratio S;i:fipl:::f & Struc.tural dimens>
kHz ove ure C ion mm ?
dB us
STXFO5D10M5K/70 BW,=5"6 <2.5 |/ BW/BWs<4 =80 -107+70 | 25X 15X 10
10 SPXF5035SE10-10Mtz BW.<10 <3 / / =60 -557+85 | 30X 20X 12 (SMA)
SPXF5035SE0. 5/60—10Mz BW,<<0.5 <4 / / =170 -40™+85 | 30X 20X 12 (SMA) £
10.7 | SPXF5050C100/40~10. TMHzV BW;=100 <5 / BWa/BWs<2. 5 =40 —20"+70 | 25X 15X 13 io
STXFO5D15M5K/70 BW,=5"6 <2.5 |/ BWs/BWs<<4 =80 -107+70 [ 25X 15X 10 %
° SPXF5050-0. 6,/40-15MHz BW,<<0. 7 <6 / / =40 +107+60 | 25X 15X 13 §'
STXFA03-E21. 4M5-60 BWe=+2. 78 <4 / BWVe/BWs<2. 5 =60 -55"+85 | 35X 16X8.5 §
STXFAO6A-B21. 4M10-55 BW;=+5 <4 / BWe/BW><3 =60 -557+85 | 25X 15X10.5
STXFAOBA-E21. 4M25-70 BW;=25 <4 1 BWe/BWs<2 =70 -55"+85 | 25X 15X10.5
21.4 | STXFAO6A-B21. 4M38-55 BWe=38 <4 / BWe/BWe=2. 5 =60 -557+85 | 25X15X10.5
STXFBO2E-E21. 4M70-60 BW,=70 <5 / BW/BW,<2. 7 =60 -55"+85 | 36X 16X10.5
STXFCO1E21. 4M70K/90 BW;=60 <3 <l BWa/BW><3. 5 =80 -407+85 | 38X 19X 12.5
STXFBO2D-E21. 4M70-70 BW;=+£35 <4.5 [ <1 BWe/BW>,<10 =170 -55"+85 | 36X 16X 10
SPXF5035SE5/60-50MHz BW, <5 <4 / / =170 -557+85 | 30X 20X 12 (SMA)
% SPXF5051F55/70-50MHzV BW:=55+5 <5 / / =170 -557+85 | 25X 15X 10
LST-6 BWs=68 <4 <10 BWe/BWs<2. 5 =60 -55"+85 | 25X 15X 13 g—.
69. 088 | STXF08-F69. 088M38—60 BWs=38 <4 <23 BW&BW;<<2. 5 =60 -55"+85 | 35X 16X8.5 g“
STXF08-F69. 088M70-60 BW,,=70 <4 <10 BW&/BW:,<2. 5 =60 -55"+85 | 35X 16X8.5 %
STXFO8-F70M38-60 BWe=38 <4 <23 BV, /BWs<2.5 | =60 -557+85 | 35X 16X8.5 g
STXFO8-F70M70-60 BW,=70 <4 <10 BWe/BW,,<2. 5 >60 —55~485 | 35X 16X8. 5 ?
STXF08-F70M10-60 BW;=10 <5 / Bllg/BN;<4 =60 -557+85 | 35X 16X8.5
Phase
70 SPXF50355-B100/40-70MHz10 BW,=100=+10 <4 deviation | BW,VBWs<2. 5 =170 -557+85 | 30X 20X 12 (SMA) g
<+5°C 2
STXAO3A-E70M38-60 Blg=38 <4 <23 BWe/BWs<2. 5 =60 -107+60 | 35X16X8.5 g
STXAO3A-E70OM70-60 BW,, =70 <4 <10 BV, /BW.,<<2. 5 =60 -55"+85 | 35X 16X8.5 ‘Z;
STXFBO1-E70M200-70 BW; =200 <6 1 BW, BW,<<2. 75 =60 -557+85 | 38X 19X12.5 ;;
100 SPXF5035SF10/60~-100MHz BW, <10 <4 / / =170 -557+85 | 30X20X 12 (SMA) B
122.4 | STXFCO6B-D122. 4M70k BW;=>=+35 <3 <L5 BWa/BWs<5 =60 -557+85 | 25X 15X 10 .
STXFO4E124. 8M70K/80 BW;=60 <3 <l BW,/BW,<4 =80 —407+55 | 36X 16X12.5 f;
STXFO4E124. 8M70K/80-A BW;=60 <3 <l BWa/BWs<4. 5 =80 —-407+70 [ 36X16X12.5 ;%
STXF04E124. 8M70K/80-B BW;=170 <3 <l BWa/BWs<4. 5 =80 —407+70 | 36X 16X12.5 i%
1248 STXFO4E124. 8M70K/80-C BW; =60 <3 <2 BW,/BWs<4. 5 =175 —407+70 [ 36X 16X12.5 g
STXFC15D124. 8M BW;=60 <3 <l BW,/BW><4. 5 =60 407470 | 25X 15X 10 0_5
STXFB02-E124. 8M200-70 BW;=200kHz <6 <1 BWa/BW;<3 =70 —-407+70 [ 36X 16X 12.5 .
140 STXFA19A-E140M200-50-B %%Skﬁz = <6.5 |/ BW,BWas<1.9 =50 -557+85 | 42X 20X 7.8
200 SPXF5035F15/60-200MHzV BW,=>15 <4 / / =60 -557+85 | 30X 20X 12 (SMA)

Note: The "-" and "+" in the passband width denote the lower and upper limits of the bandwidth deviation from the central frequency fo.

97



filter

1. band width
The frequency bandwidth when the relat-

ive attenuation is less than a specified value.
Typically, 3 dB or 6 dB is used as the reference,
referred to as the 3 dB passband width or 6 dB
passband width, respectively.

2. Passband fluctuation

The difference between the maximum
peak and trough attenuation values within the
measured passband is defined as the in-band
ripple.

3. insertion loss

The logarithm of the ratio between the
power delivered to the load impedance before
filter insertion and the power delivered after
insertion serves as an indicator of the filter's
power loss magnitude.

Typically, the insertion loss of a filter is
measured at the frequency corresponding to
the maximum output level in its passband,
when measured at the filter's specified termin-
ation impedance.

4.Bandgap width

The attenuation closest to the nominal
frequency of the pitch filter equals the interval
between the two edge frequencies of the
passband corresponding to specified values (e.
g., 40 dB, 50 dB, 60 dB, etc.).

5. square ratio

It refers to the ratio of the specified
stopband width to the passband width,
serving as an indicator for evaluating a filter'
s selectivity.

6.Bandgap attenuation

The difference between the attenuation
value within a specified passband frequency
range and the reference attenuation value at
the designated reference frequency in the
passband.

filter

Technical Term

7. Inhibition of ectoparasites

The minimum attenuation value of other vibration
modes, excluding the desired vibration mode, within the
specified stopband frequency range.

8.Central frequency deviation

The maximum frequency deviation between the actual
center frequency and the nominal frequency under specif-
ied operating conditions. This includes precision errors due
to manufacturing adjustments and the actual center
frequency drift caused by filter passband drift within the
operating temperature range.

9. matched impedance

To ensure proper filter operation, the input and output
terminals must have matching impedance values. During
testing and use, the termination impedance at both ends of
the filter must comply with the required matching impeda-
nce specifications.

10. linear phase shift

For frequencies around the center frequency within
70% of the passband width, linear phase shift occurs when
the phase shift varies by <*3° with frequency.

11. group delay

This refers to the delay induced by wave packet or
envelope propagation. Its value is the first derivative of the
phase-shift diagonal frequency, expressed in radians,
between the signal source and the output sine wave of the
filter at a given frequency.

12.Minimum Phase Shift

Around the central frequency, within a specific
frequency range, the relative change of phase shift with
frequency must not exceed a predetermined value.

13. Group delay fluctuation

The group delay fluctuation within a specific frequency
range is defined as the difference between the maximum
and minimum group delays at that frequency. In practical
engineering applications, "group delay fluctuation” is
commonly used to characterize the minimum phase shift
value.

direction for
use

1.Capacitors for DC blocking should be installed at the input and output terminals of the crystal filter to prevent DC
signals from damaging the filter.

2. The filter's input and output impedance matching is typically 50 . When properly matched, it delivers optimal filtering
performance.

3. The filter features a pin-type solder-sealed structure, typically manufactured through manual welding. Excessive
external force should not be applied to the product or its pins to avoid damage to the pins and solder seal. The filter must not
be cleaned by immersion; instead, it should be wiped clean using cotton balls.

4. Grounding measures for filters are crucial. Proper grounding of filters during operation can effectively enhance
passband attenuation; however, direct high-temperature welding of the enclosure for grounding must be avoided to prevent
the formation of foreign particles.

5.A crystal filter is a passive network designed for small signal operating conditions, with a recommended input power
range of-40 dBm to 0 dBm. Excessively low signal levels may compromise the filter's performance characteristics, while
excessively high signals can shorten its service life.

6. Handle the crystal filter gently during transportation, installation, and use to prevent damage from chip fragmentation
inside the filter.

7. When abnormalities are detected during filter operation, on-site testing and analysis can be conducted to identify the
cause of the fault. If it is confirmed to be a filter malfunction, the entire filter should be removed and replaced.

8. When in use, the filter must be securely mounted to meet requirements for resisting vibration, impact, and other harsh
environmental conditions.
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1 Narrowband Crystal Filter STXFA Series

Product Features and Applications/Features

0 Good selectivity (K603 < 2.5);

OHigh band-stop suppression (90 dB);

OWidely applicable in wired carrier communication, radio communication,
broadcasting and television, remote sensing, and telemetry applications.

Quality Specification/Quality Assurance

General Specification: GJB1508A-2021 "General Specification for Crystal Filters”

Enterprise Standards: Q/TD20133A-2009 "Product Specification for Quartz
Crystal Filters for Airborne and Ground Applications”; Q/TD20131
A-2009 "Product Specification for Quartz Crystal Filters for Missile
and Arrow Systems"

Quality grades: Grade C, Grade M, Enterprise Military Standard

Technical Specifications
Model Structural dimension mm®  Frequency range MHz = 3 dB relative bandwidth  Square ratio Impedance Q
STXFAO1 38X19X12.5 107200 0. 05~0. 15% KGo® <2.0 50 or customized
STXFAO3 35X 16X8. 5 107200 0.05~0. 15% | K60/3<2.5 50 or customized
STXFA05 30X20X12.5 107200 0.0570.15% | K60/3<2.5 50 or customized
STXFA06 25X 15X 12.5 107200 0.05~0.15% | K60/3<2.5 | 50 or customized
STXFAO6A 25X 15X 10 107200 0.0570. 15% Ks0® <4.0 50 or customized

Measured performance indicators for a typical product (70 MHz)

Performance index Symbol Measured parameters Unit Conditions/Notes
3dB bandwidth BWs 39 kHz
60 dB bandwidth BWe0 91 kHz
Passband fluctuation bR 0.1 dB
Insertion loss b 2 dB
Square ratio K60/3 2.3 /
Bandgap attenuation bA 90 dB Input/Output Isolation
Working temperature -55 " +85 C
Structure size 35X16X8.5 mm’ LXWXH
End impedance 50 Q
Interiorinput power —40~0 dBm
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External dimensions and structural code

35 30 25
L
- o
b ] + TIe LT
2 P TR — i ___________ - < _____________i_______________ ]
T L L @] | = ; & e | 3D
] ey [ 4 0 3D 20
Ll i | | ae |
bottom view bottom view bottom view
. - i
: i
1
I & | = ! ~
4-90.8 ! 1
4-060.8 4-20.8
lateral view lateral view lateral view
1. Grounding 2. Grounding 3. Output 4. Input
1. Input 2. ing 3. Output 4. ing
Structure Code: 03 Structure Code: 05 Structure Code:06H-125)
106A(H=10)

Experimental Measurement of the Passband and Stopband Characteristics of a 70 MHz Narrowband Crystal Filter
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Product Name: Crystal Filter

Recommended Product Gils (RN AANERTOWEL LAY E U EIESH EL RS S £

Product model: STXFAGFAM70-60

Technical Indicator Items

Specification Requirements

Nominal frequency fo

A69. 088MHz. 70MHz [J130g (Max)

Product weight

Outline dimension

35mm X 16mm X 8. 5mm

Temperature range

Working temperature [-55°C~+85C

Storage temperature 0-55C"+85C

Quality grade

Military-grade standard (vibration-resistant type), compliance specification: "Product Specification for Airborne and Ground-Use Quartz Crystal Filters" Q/TD20133A-2009

Passband width BW12

A= +35kHz

Passband fluctuation

=<1 dB (measured in-band ripple)

Insertion loss A=<4dB
Group delay fluctuation | A <<8us (fo+25kHz) ; <13us (fo+34kHz)
Bandgap width BW60 A<190kHz

Bandgap attenuation

{A260 dB (network analyzer Span set to 2 MHz)

Recommended input power range

(0-40dBm" 0dBm

Input/Output Impedance | [150 Q /50 Q
External Shape Structure
3540.5
28+0.2
w0 N [ T %
<I=)
H +H| [F 2% (@1.9)
= D
2X(DP2.5) <
Bottom view

N ﬂ H H

©

B 2) | ‘

o s (0.4) 4D 0. 8)

(3.8)

Lateral view

Note: The dimensions indicated in parentheses are guaranteed by the manufacturing process and are not subject to inspection requirements.

Remarks

1. U AThese serve as mandatory requirements to be met and provide the basis for product inspection; they also function as reference
indicators for testing conditions or design assurance.

2. The engraving number consists of 7 digits: the first 4 digits represent the batch number, and the last 3 digits represent the serial
number.

3. Product documentation: Certificate of Conformity, test data, or relevant inspection reports;

4. This device is a non-sealed unit; immersion cleaning or water cleaning is prohibited. It is recommended to clean it using cotton
balls.

5. This device is packaged in DIP solder joint format; current-carrying soldering is prohibited, and manual soldering is recommended.
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2 Medium-Bandwidth Crystal Filter STXFB Series

Product Features and Applications/Features
0 Broad bandwidth (with a maximum relative bandwidth of up to 2%);
OLow insertion loss (3.2 dB);

©OWidely applicable in wired carrier communication, radio communication, broadcas-
ting and television, remote sensing, and telemetry applications.

Quality Specification/Quality Assurance
General Specification: GJB1508A-2021 "General Specification for Crystal Filters™
Enterprise Specification: Q/TD20133A-2009 "Product Specification for Quartz
Crystal Filters for Airborne and Ground Applications"

Q/TD20131A-2009 "Product Specification for Quartz Crystal Filters

for Ammunition and Arrow Systems" Quality Grades: Grade C, Grade M,
Enterprise Military Standard

Technical Specifications
Model Structural dimensionmm®  Frequency range MHz 3 dBrelativebandwidth ~ Square ratio  Impedance Q
STXFBO1 38X19X12.5 107200 0. 15% 2% K60s<2. 5 50 or customized
STXFB02 36 X16X12.5 107200 0. 15% 2% K603<2.5 50 or customized
STXFB04 33.6X16.3X12.6 107200 0. 15% 2% K40;<<3. 0 50 or customized
STXFBO6 25X 15%12. 5 107200 0.15%72% | K403<3.0 | 50 orcustomized

Measured performance indicators for a typical product (70 MHz)

Performance index Symbol Measured parameters Unit Conditions/Notes
3dB bandwidth BWj 214 kHz
60 dB bandwidth BWe0 497 kHz
Passband fluctuation DR 0 dB
Insertion loss b 3. B dB
Square ratio K60/3 2.3 /
Bandgap attenuation bA 70 dB Input/Output Isolation
Working temperature —55~+85 C
Structure size 38X 19X 12.5 mm’ LXWXH
End impedance 50 Q
Interiorinput power -40~0 dBm
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External dimensions and structural code
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Experimental Measurement of the Passband and Stopband Characteristics of a 70 MHz Medlum-Bandwidth Crystal Fliter
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Product Name: Medium Bandwidth Crystal Filter

Recommend products Y Cliiia B LGy Bil oy

Product model: STXFBO1-E[CIM200-70

Technical Indicator Items

Specification Requirements

ATO0MHz. 124. 8MHz.

Nominal frequency fo Product weight | [] 30g (Max)
140MHz

Outline dimension 38mm X 19mm X 13mm
Working temperature -55°C"+85°C

Temperature range

Storage temperature 0-55°C"+85°C

Quality grade

Enterprise military standard, implementation specification: "Product Specification for Airborne and Ground-Use Quartz Crystal Filters" Q/TD20133A-2009

Passband width BW3

A =200kHz

Passband fluctuation

A<1 dB (measured in-band ripple)

Insertion loss IL

A=<6dB

Bandgap width BW60

A<550kHz

Bandgap attenuation

{A260 dB (network analyzer Span set to 10 MHz)

Recommended input power range

[(0-40dBm™~ 0dBm

Input/Output Impedance | [150 Q /50 Q
External Shape Structure
38+05

}

|
me | 24 S
&
T I Eeraas _..:. __________ s
- P4 3( a

P
- t
(2x ¢3) 3040. 2
- Bottom view

f B
S
| =
2
I N
[eg]
I -~

—
-
)

(4X ¢0.8%40.1)

Lateral view

1. G ND grounding 2. G ND grounding 3. OUT output 3. IN input Note: The dimensions indicated in parentheses are

guaranteed by the manufacturing process and are not subject to inspection requirements.

Remarks

1. WThese conditions must be met and serve as the basis for product inspection.[JReference indicators for testing conditions or
design assurance;

2. The engraving number consists of 7 digits: the first 4 digits represent the batch number, and the last 3 digits represent the serial
number.

3. Product documentation: Certificate of Conformity, test data, or relevant inspection reports;

4. This device is a non-sealed unit; immersion cleaning or water cleaning is prohibited. It is recommended to clean it using cotton
balls.

5. This device is packaged in DIP solder joint format; current-carrying soldering is prohibited, and manual soldering is recommended.
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3 The Linear Phase Shift or Smooth Group Delay Crystal Filter STXFC Series

Product Features and Applications/Features
OThe group delay exhibits minimal fluctuation (0.5 1 s);
©OHigh band-stop attenuation (80 dB);

©Widely applicable in wired carrier communication, radio communication, broadcas-
ting and television, remote sensing, and telemetry applications.

10JR10USD) JIUOULIEH [BISAID) UOIIIS
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Quality Specification/Quality Assurance z
General Specification: GJB1508A-2021 "General Specification for Crystal Filters" E,
Enterprise Standards: Q/TD20133A-2009 "Product Specification for Quartz E
Crystal Filters for Airborne and Ground Applications"; Q/TD20131 55
A-2009 "Product Specification for Quartz Crystal Filters for Missile g
and Arrow Systems" §
Quality grades: Grade C, Grade M, Enterprise Military Standard N
Technical Specifications
Structural dimensionmm®  Erequency range MHZ ~ Group deley fluctuation:us ~ SQUIATE Tatio Impedance Q
STXFCO1 38X19X12.5 107200 <1 K603<6. 0 50 or customized
STXFC02 36X16X12.5 107200 <1 K603<4. 0 50 or customized z
STXFCO6B 25X 15X 10 107200 <I.5 K40/3<4.0 50 or customized é
Actual test parameters for a typical product (124.8 MHz)
Performance index Symbol Measured parameters Unit Conditions/Notes 8
[¢]
3dB bandwidth BW; 70 kHz g
E.
40 dB bandwidth BW,0 260 kHz %
Group delay fluctuation AT 0.5 us 5
Passband fluctuation bR 0.1 dB a
Insertion loss b 2.5 dB ;T
Bandgap attenuation bA 80 dB Input/Output Isolation u:i
Working temperature -407+70 C g
Structure size 36X 16X 12.5 mm® LXWXH £
End impedance 50 Q
Interiorinput power —40~0 dBm



External dimensions and structural code
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1. Grounding 2. Grounding 3. Output 4. Input 1. Grounding 2. Grounding 3. Output 4. Input 1. Input 2. Output 3. Grounding 4.

Grounding

Structure Code: 01 Structure Code: 02 Structure code: 06B (H=10)

Measured Passband and Stopband Characteristics of the 124.8 MHz Smooth Group Delay Crystal Filter
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I INEN T ML Linear Phase Shift or Smooth Group Delay Crystal Filter

Product Name: Linear Phase Shift or Smooth Group Delay Crystal Filter

Technical Indicator Items

Specification Requirements

Nominal frequency fo

[130g (Max)

ATOMHz . 122. 4MHz. 124. 8MHz Product weight

Outline dimension

36mm X 16mm X 12. 5mm

Temperature range

Working temperature 0-40°C~+70°C

0-55"C~+85°C

Storage temperature

Quality grade Enterprise military standard, implementation specification: "Product Specification for Airborne and Ground-Use Quartz Crystal Filters" Q/TD20133A-2009
Passband width BW3 | (4= + 30kHz

Passband fluctuation | 4<0.5 dB (measured in-band ripple)

Insertion loss A<3dB

Group delay fluctuation | M <<lus (fo+£25kHz) ; <2. 5us (fo =+ 35kHz)

Bandgap width BW4 | (A< + 133kHz

The bandgap width BW7 o A< +350kHz

Bandgap attenuation

4280 dB (network analyzer Span set to 5 MHz)

Parasitic suppression

4260 dB (network analyzer Span set to 5 MHz)

Recommended input power range

[0-40dBm” 0dBm

Input/Output Impedance | [150 Q /50 Q
External Shape Structure
o
S
+
o
—
( !
10 GND | GND+ ¢ i L
1 1 1
Bottom VI'C'W_'_'_!' ——————— - v
N ouT
i T
[ 36+1
it
Front elevation 1
'.‘ll
_4X00.8
1. UThese conditions must be met and serve as the basis for product inspection. [JReference indicators for testing conditions or design
assurance,
2, The engraving number consists of 7 digits: the first 4 digits represent the batch number, and the 1ast 3 digits represent the serial
Remarks awmber.

3. Product documentation: Certificate of Conformity, test data, or relevant inspection reports;
4. This device is a non-sealed unit; immersion cleaning or water cleaning is prohibited. It is recommended to clean it using cotton balls.

5. This device is packaged in DIP solder joint format; current-carrying soldering is prohibited, and manual soldering is recommended.
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4 Spectrum Purification Crystal Filter STXFD Series

Product Features and Applications/Features

©Narrow bandwidth (the narrowest relative bandwidth can be as low as 0.009%);
OHigh attenuation in the far-end stopband (85 dB);

OLow insertion loss (3.0 dB);

©OWidely applicable in wired carrier communication, radio communication, broadcas-
ting and television, remote sensing, and telemetry applications.

Quality Specification/Quality Assurance
General Specification: GJB1508A-2021 "General Specification for Crystal Filters”

-2009 "Product Specification for Airborne and Ground-Use Quartz Crystal Filters
and guw,IT"2009-TD20131A/Q"Enterprise Specification: Q/TD20133A

"Spear-Borne Quartz Crystal Filter Product Specification
Quality grades: Grade C, Grade M, Enterprise Military Standard

Technical Specifications
Model Structural dimension mm *  Frequency range MHz 3 dB relative bandwidth Badgpatenmtion@s) ~ Impedance Q
STXFD06 25X 15X12.5 107250 0. 009%~0. 05% =170 50 or customized
STXFDO6GA 26X 15X10 107250 0. 009% 0. 05% =60 50 or customized
STXFDO8 30X 20X 12 (SMA) 107250 0. 009%~0. 05% =80 50 or customized

Actual test parameters for a typical product (95 MHz)

Performance index Symbol Measured parameters Unit Conditions/Notes
3dB bandwidth BW; 9 kHz
15 dB bandwidth BWi5 35 kHz
Passband fluctuation bR 0.1 dB
Insertion loss b 2.0 dB
Square ratio K6013 / 1
Bandgap attenuation bA 85 dB Input/Output Isolation
Working temperature -557+85 C
Structure size 25X 15X 10 i’ LXWXH
End impedance 50 Q
Interiorinput power —40~0 e
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External dimensions and structural code
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Experimental Measurement of the Passband and Stopband Characteristics of a 95 MHz Spectrum Purification Crystal Filter

Twl €31 |mem Wam 1 OONAD S Dok 'SOU.OﬂdB [RT]
Tr2 s15WR1.000/Ref 1.000
-500.0m >195.000450 -MHz -2.0359 dB-1.500 1 /_.f”
EW: 9244000000 kHz-2.500 o
cent: 95.00040100 MHz o _,/'
-3.500 Tow: 94.99577900  MHz \\
4500 |97 0500502300  MHz ‘ Wi
Q:10277 0 ¥,
-5.500  oss:-2.0359 dB ) \ /
-6. 500 / g
- 7.500 / ™ /
-8.500 &N
™ P
-9. 500 / P— El g
-10.50L =
| Center 95 MHz — ~ FBW100Hz Span30kHz |
P
T S21 Log Mag 10.00dB/Ref 0.000dB [RT] i
0.000 T+1 95.000000 MHz -5.6230 de /
-10.00 | 4
B 219.0580000 kHz
-20.00 cent: 94.98862600MHz =
doris 9482909800  MHz
-30.00 hlgh 5.14815500 MHz
| uE e AT T2
4000 Hoss: -5.6230 dB
-50.00 |
60. 00 | T
-70.00 |
-80.00 | \
|
-90.00 M_,_nw__ﬁr—;w_“wv_q_‘_‘w_n W—/—"—'—-’V\.%
-1000 S - B i
2 Center 95 MHz IFBW 100 Hz Span 40 MHz I

109

10)RIOUAN) OTUOWLIRE] [RISAT) UODI[IS

J0JR[[10S0 [BISAID Z}Ieng)

ESi

Fuiddoy pue uone[pow Aouenbayy [BOLIAT

IO)[1] [BOTUBYIIN

diy) Suissasoly [eusig pue owi |,




Recommended Productie L=l 1 {e= il Wed g5 E 1N a1 1 -1

Product Name: Crystal Filter Product model: STXFD06A-ELIM10-70
Technical Indicator Items Specification Requirements
Nominal frequency fo Z10MHz. 50MHz. 100Miz Product weight | [130g (Max)
Outline dimension 25mm X 15mm X 10mm
Working temperature -55C~+85C
Temperature range N
Storage temperature [0-55C +85C

Quality grade

Enterprise military standard, implementation specification: "Product Specification for Airborne and Ground-Use Quartz Crystal Filters” Q/TD20133A-2009

Central frequency deviation

A< +4kHz

Passband width BW1

A< 10kHz

Insertion loss IL

<4dB

Passband fluctuation

A<1 dB (measured in-band ripple)

Standing wave ratio

A<2 (@nominal frequency fo)

Bandgap attenuation

{A270 dB (within the range of £1 MHz to +10 MHz at the nominal frequency fo)

Input signal power range

[1-40dBm”~0dBm

Input/Output Impedance

0500/509Q

External Shape Structure

Bottom view

Lateral view

2 5
P GND 1 =4 o
fGND QUT@- "
A /
20+0.2
25+0. 5
-~ L e
s A

< 4-F0.8+0. 1

Remarks

1. MThese serve as mandatory requirements to be met and provide the basis for product inspection; they also function as reference

indicators for testing conditions or design assurance.

2. The engraving number consists of 7 digits: the first 4 digits represent the batch number, and the last 3 digits represent the serial
number.

3. Product documentation: Certificate of Conformity, test data, or relevant inspection reports;
4. This device is a non-sealed unit; immersion cleaning or water cleaning is prohibited. It is recommended to clean it using cotton balls.

5. This device is packaged in DIP solder joint format; current-carrying soldering is prohibited, and manual soldering is recommended.
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5 Spaceborne Crystal Filter

0
g
Product Features and Applica- &
- <
tions/Features &
OHigh stability and high reliability; &,
=
©High-quality level; g
Olt is widely used in fields such as satellites, missiles, remote sensing, and telemetry.
Quality Specification/Quality Assurance o
General Specification: GJB1508A-2021 "General Specification for Crystal Filters" g
Enterprise Specifications: CASTPS14/854-2006 "Procurement Specification for STXF06-D21.4M200-40 Crystal Filters ‘é
for Space Vehicles";CASTPS14/1380-2012"Procurement Specification for STXFA01C162.025M25-60 Z
Crystal Filters for Space Vehicles"; CASTPS503Z14/001-2013 "Procurement Specification for STXFA01 "g
F20.665M36k-75 Crystal Filters for Space Vehicles"
standard )
CASTPS14/1531-2015 "Procurement Specification for STXFB
Series Crystal Filters for Space Vehicles" Quality Grade: Aerospace Grade
Technical Specifications
Model Structural dimensionmm*®  Frequency range MHz =~ 3 dB relative bandwidth ~ Bandgap attonuation (4B) Impedance Q
STXFB04 33.6X16.3X12.6 107200 0.01% 1% =60 50 or customized 't
STXFBO1 38X19X12.5 107200 0.01% 1% =170 50 or customized
Actual test metrics for a typical product (20.665 MHz)
=
Performance index Symbol Measured parameters Unit Conditions/Notes 8
o
=%
1 dB bandwidth BW; 46. 454 kHz g
!
60 dB bandwidth BW6o 129. 639 kHz g
Passband fluctuation bR 0.1 dB
Insertion loss b 1. 02 dB §
g
Square ratio KsoM1 2.79 / £
Bandgap attenuation bA 80 dB Input/Output Isolation §
Working temperature —407+70 T °
Structure size 38X19X12.5 mm’ LXWXH
End impedance 50 Q
Interiorinput power —40~0 B
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External dimensions and structural code
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Measured Passband and Stopband Characteristics of the 20.665 MHz CASTC-Class Crystal Filter
S21 Log Mag 1. 000dB/Ref 0.000dB [RT] r2 s

11 SWR 500.0m/Ref 1.000

0- 000> 150, 649250 Milz - |L. 0180 dB

~1.000 P55 [ 45400000 [
cent: 20 5

~ . 66511600

2. 000 g 20 [ 64138900 i

-3.000 Q440

MITZ
4,000 L 0165 _dB
-5.000
-6. 000

—7.000
-8. 000

-9. 000 ]
-10. 00

20 | gegayan
185

Trl 521 Log Mag 10.00dE,
0. 000 By—y 000 Mz —1.0084 0B o N

| Eio
-1000 | f \
BW:  129.6390000 kHz | |

2066627600 MHZ

205

-20.00
-30.00
-40.00
-50.00 | .-" \
_enoo | il L,
7000 |

-80.00 | o -
-90.00 ey : S A 7 o Y | ‘ —
-100.0 L £ X
2 Center 20.665 MHz = TFBW 300Hz Span L2 M O]

112



6 Miniature medium-frequency filter compon-

ent

Recommended Product (1)Two-Channel Filter Group

10JR10USD) JIUOULIEH [BISAID) UOIIIS

Product Name: Filter Set Product model: STVF-21.4M-N2
Technical Indicator Items Project Requirements
Channel 1 Channel 2

1. Nominal frequency F (MHz) | [J21. 4 021.4 2
2, -1dBbandwidth(MHz) | {2=0. 2)Hz A=2. 0VHz, QZ
3. -3dB bandwidth A =0. 4MHz A =3. 0MHz g
4. -40dBbandwidth | A<, gMH A<7. 5MHz :
5. BandNJ¥3IdB | B<0.5 A<0.5
6. Differential bandpass suppression a8 | #4240 (outside the Fo+1 MHz range) A>45 (outside the Fo +4.5 MHz range)
7. Group delay fluctuation: nS A<0. 5uS (Fo+100kHz) A<50nS (Fo+800kHz)
8. Rectngularity Couflicienc k403 | [A<3. 5 <23
9. insertion loss dB z<12 7u<i2
10, Input/Output Standing Wave | (A <2 z<2
11, Input/Output Impedance | []50 Q 50 Q
12, maximum input signal | [110dBm [120dBm

13. working temperature Z2-40°C~+70°C

14, storage temperature [1-55°C~+85°C

15. Control Method and Power Supply | L1AO output level (TTL level: 3.3 V), operating voltage: 3.3 V

1011y Surdwnp-Aouonbayy [eotnodg

16. outline dimension | A28 X 12X 5. Omm

Schematic diagram of the external structure

8 i (BD
Band Control S
11 =
! E.
+ W 8
Al Band gating E e T =
Bottom view = | q o g
u - q—' Pin Definition
N Y
1 Channel 1 - 4.5 - 2 GND o
. T 3 RF ;%
Lateral view B [ ' T = | I GND. a
6 RF %
10 9 _7 __ GND »
—- : 4 __ 8 433V 8
0 Channel 2 Top view i 1 2 nass ¥ 9710 GND &
23 STVF-21. §-N 'q- g
11 £S5, K00 1 I8
4 5

1. HThese conditions must be met and serve as the basis for product inspection.[JReference indicators for testing conditions or
design assurance;

Remarks 2. The number consists of 7 digits: the first 4 digits represent the batch number, and the last 3 digits represent the serial number.
3. The filter component is a non-sealed device and cannot be cleaned by immersion; wiping is recommended.

4. The product is a counterfeit watch band and should not undergo overcurrent soldering or reflow soldering. Preferably, perform
manual soldering or use low-temperature solder paste for current-carrying soldering.
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Recommended Product

Four-Channel Filter Component

(2
Product Name: Filter Set Product model: STVF-21.4M-70M-N4
Project Requirements
Technical Indicator Items
Channel 1 Channel 2 Channel 3 Channel 4
! Nominalfrequeney o | [121. 4MHz [121. 4MHz [170Mz [I70MHz
2. -1dB bandwidth / A =5MHz A =10MHz A =20MHz
3. -3dBbandwidth | {4=70kHz A =6MHz A=12MHz A =24MHz
4. -40 dB bandwidth | {A< 4 155kHz U< +8\Hz U< +16MHz A< +32MHz
5. -60 dB bandwidth | A< + 300kHz / / /
6. BandWIMu3hdB | A<0.5 A<0. 5 [Fo£2. 5Milz) A<0. 5 (Fo£5Milz) A<0. 5(Fo+ 10MHz)
P<2. 5usefo+ 35 A<20nS (Fo+ A<10nS (Fo £

7. Group delay fluctuation . A<30nS (Fo £ 3MHz) 6\iHz) 12MH2)
8. insertion loss dB | <7 dB; Inter-channel insertion loss consistency <1 dB (across four channels)
9. standing wave| A<2 A<1.5 UA<1.5 A<1.5
10, impedance | [J50Q [150Q L1509 [150Q

11, incoming signal

[IMaximum: 10 dBm

OMaximum: 20 dBm

Maximum: 20 dBm

IMaximum: 20 dBm

12. working temperature

A-40°C"+75°C

13. storage temperature

[J-55°C"+85°C

14, Control and Power Supply

LA, B dual-level (TTL level: 3.3 V), operating voltage: 3.3 V < 10 mA

15. outline dimension

A26X26X5. 3mm

Schematic diagram of the external structure

Band Control
A B | Xilinx I Pin Definition
11 @ 10 | A
i " [ s W
o] = iBiEERE g 2
0 0 | Channel 1 - B
3 STVF-21. 44-TOM-N4 8 4 3 RE
i S, TKKKKK - A7 GND
0 1 | Channel 2 8 RF
3 B 9 GND
) 10 +3. 3V
1 O Ch 13 Bottom view TOP view
anne.
Product pad. Wiring is prohibited in the copper contact area at the bottom of the product.
1 1 | Channel 4
1. These conditions must be met and serve as the basis for product inspection.[JReference indicators for testing conditions or design
assurance;
Remarks 2. The number consists of 7 digits: the first 4 digits represent the batch number, and the last 3 digits represent the serial number.

3. The filter component is a non-sealed device and cannot be cleaned by immersion; wiping is recommended.

4. This surface mount product cannot be soldered using conventional processes with overload current flow soldering or reflow soldering.

Preferably, perform manual soldering or use low-temperature solder paste for current flow soldering.
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Recommended Product (3)Five-Channel Filter Group

Product Name: Filter Component Product model: SFVF 70MHz/175M3z g
Technical Indicator Items Project Requirements g
Nominal frequency Fo | [J70MHz. 175MHz Product weight | (150g (Max) §
Outline dimension | [142x28x8.5 mm * (see the figure below for details) :%
Temperature range Working temperature | [1-55°C "~ +85°C Storage temperature | [1-55°C ~+85°C
Quality grade Enterprise military standard, implementation specification: "Product Specification for Airborne and Ground-Use Quartz Crystal Filters” Q/TD20133A-2009 g
Technical Project Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 g
1. nominal frequency fo 70MHz 70MHz 175MHz 175MHz 7TOMHz gi
2. 3dB bandwidth 73kHz & bkHz 10MHz &= 1. bMHz 20. 5MHZZi 1. oM 43MHz & 3MHz 650kHz 4= 150kHz ;f
3. Band interior irregularity - - — <1. 8dB@f ++20MHz -

4. squareratio | BW60B/BW3B<3 BWoeB/BW38<3 BWoB/BWsB<3 BW6s/BW3B<3 |—
5 Exmectitarmniion | = 20dBc@fo +50klz | = 40dBc@fo +10.8M | o >35dBe@fo +

) =The distal end at 70 BC | =The distal end at 70 BC 750kHz
6. Group delay fluctuation | <<8uS @foX2bkHz | <50nS @fo+ 3MHz E;EZS@fO + ;I\Z/H?IZS@fO + -

7. insertion loss <7 dB; (Inter-channel insertion loss inconsistency <1 dB) <11.5dB
8. standingwave | <1.8 <1.5 <1.5 <1.5 <2.0

9. impedance |[50Q

10, Control and Power supply | LI A~C port (TTL level 0/3.3V), operating voltage 5V (S5mA)

Schematic diagram of the external structure

19911y Surdunp-£ouanbayy [earnoayg
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1o :wl: L Product Number: XXXXX = 1 o
o) HHE | —fw B — 1
S 5
X L 2
5.35 ~ D, 3b ©»
i
B A C Band gating :‘w
0 1 Channe] 1 g
0 0 Channel 2 2
Band Control o)
1 0 Channel 4 5
1 Channel 3
0 1 1 Channel 5

1. The number consists of 7 digits: the first 4 digits represent the batch number, and the last 3 digits represent the serial number.
Remarks | 2. The crystal resonator component in the product is fragile; handle it with care and avoid dropping it directly without proper protection.
3. During installation and use, the bottom of the filter must be properly grounded over a large area.
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Electrical Frequency Modulation and Hopping Filter

As filtering components at the transmitter system terminal and pre-selective devices at the receiver
system front end, frequency-hopping filters directly influence the quality of signal transmission and
reception within the system, playing a critical role in frequency-hopping signal processing. The
frequency-hopping filters developed and manufactured by the company fall into two main categories:
one is an electrically tunable filter implemented using high-Q-value varactor diodes, featuring compact
size, simple design, and continuously adjustable center frequency; the other is a numerically controlled
frequency-hopping filter that utilizes PIN transistors with forward/reverse conduction or cutoff
characteristics to select capacitors of varying capacitance values, offering high technical specifications,
rapid frequency-hopping speed, stable performance, compact size, and ease of digital control.

1 Small-Scale Variable Frequency Filter (SVF)
SEES

Product Features and Applications/Features
©Bimode tuning with a 0.1 dB Chebyshev response;

©High-Q varactor for rapid tuning;

OA typical range of 2 to 3 times the frequency band, covering segments
from 1.6 MHz to 2000 MHz.

©Widely used as the receiver front-end for various types of radio stations.

Technical Specifications
Parameter Name Characteristic Product series segmentation:
3dB fractional bandwidth | 3~10% SVFl. 674.4(1l. 674. 4MHz)
Central insertion loss 276dB SVF4.4712. 4 (4. 4712. 4MHz)
]s:;;ciglnaslions in insertion loss across different < 1 5dB SVFIZ_ 4’“30 (12. 4~30MHZ)

SVF30™90 (30~90MHz)

SVF90-200 (90—200 MHz); SVF
200—400 (200—-400 MHz). Note:
Products for other frequency
bands are customizable.

Maximum Standing Wave Ratio (VSWR) | 2. 0: Imax

Electrical control voltage (VT) | 1—-28 V (customizable by user)

Input/Output Impedance Zo 50 Q

Actual test characteristic curve of the product
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Recommended Pro Electric Tuner

Product Name: Electric Diéu chinh va B6 loc (Filter)

Product model: SVF-1.6M-30M-N2

Technical Indicator Items

Item parameter

Frequency range fo

1. 6MHz 30MHz (1. 6~4. 4MHz. 4.4~12. 4MHz. 12.4~30MHz)

3 dB bandwidth (BW): 3 dB (4%~6%) fo
Rectangularity coefficient BW30dB/BW3B 7

Tuning voltage V 1710. 5V
Central frequency power loss IL <5.0dB
Fluctuations in insertion loss across different sections <1.5dB
Interpolation loss fluctuation within the segment <1.0dB
Input/Output Standing Wave Ratio (VSWR) <9:1

Distal inhibition =55dBc@2fo
Input/output impedance Zn/Zout 50 Q

Power Supply Source V 5V

Operating temperature range -40°CT+70°C
Storage temperature range —-50°C~+75°C
Band Control A,B, T, TL level: 3.3V
Outline dimension 40X 30 X 8mm

External Shape Structure

gy s @s wiws | 4
AL :
54 @30. 5= i é;
L 8n
i 2%
40.0 R
' PREY
1 5280
4
, A W)
(000 -0-.000 | | !
——S.L
Bottom view Lateral view TOp view
1 2 3 4 5 6 7 8 9 10713 14 15718
Pin Defin-
” B A 5V GND RF GND D3 D2 D1 GND RF GND
ition
Band Control Vee Import Electrical Investigation Output
A B Wave band
0 0 1. 6~4. 4MHz (D1)
Band Co- ~
1 0 4.4712. 4MHz (D2)
ntrol Table
0 1 12. 4~30MHz (D3)
1 ! Direct connection
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2 equency Hopping Filters STVFS

Product Features and Applications/Features
O Super compact and lightweight: 50% smaller than traditional series products;

OUltra-low power consumption: Operates solely on low-voltage power supply (+3.3V < 40mA), requiring
no reverse-biased high voltage.

ORapid tuning: 5 ps, a 50% improvement over traditional series products;

©OHigh P1dB compression level: 2+33 dBm; a 50% improvement over traditional series products.
OA typical range of 2 to 3 times the frequency band, covering segments from 30 MHz to 1000 MHz.
OWidely used in various frequency-hopping communication radios.

Technical Specifications
Order number Parameter Name Typical Characteristics

1 Frequency range 307 1000MHz
2 3dB fractional bandwidth 3712%
3 Central insertion loss 277dB
4 Maximum Standing Wave Ratio (VSWR) < 2
5 Power supply parameter Vcc +3. 3V/+5V<<40mA
6 Frequency hopping rate 5uS (typical)
7 P1dB compression point =+33dBm
8 Maximum input power =+35dBm
9 Input/Output Impedance Zo | 50 Q

Typical product series segmentation:

STVFES 30790 (30 90MHz)

STVES 907225 (90 225MHz)

STVFS 2257512 (2257512MHz)

STVFS 512-678 (512—678 MHz). Note:

Products for other frequency bands are

customizable.
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Recommended Product (1) [GEClEIS ALl Il T Rl CTEE\ BTNt

Product Name: Frequency Hopping Filter Product model: STVFS108M-174M-16-N1 %
Technical Indicator Items Item parameter ;E
Single-section series, frequency range (fo) Single-band customization is available within the frequency range of 30 MHz to 1000 MHz. EC’
Frequency range (fo) 108MHz "~ 174MHz §
Insertion loss (IL) <6.0dB
3 dB bandwidth (BW3aB) >3, 5%X fo £
el
Selectivity =30dBc@f o+ 10%fo; :E
Input signal power (Pm) =+33 dBm (P1aB compression point) %
Tuning time (Tv) <5u§ f
Input/Output Standing Wave Ratio (VSWR) <2.0
Address Code (Address) Eight parallel binary codes AO—A7, compatible with CMOS and TTL levels (;’2
]
=
Power Supply Voltage Vac+3. 3V/+5V<<25mA 8
Input/output impedance (Z.IZou) 500 é;
o
Central frequency drift <80ppm/°C g
Operating temperature range -55°C~+85°C
Storage temperature range -55°C~+105°C
Outline dimension 23X 23X 10mm’
External Shape Structure
Pin Definition
1 A0
10 2 AL
1.5 3 A2 8
T 4 A3 3
— 5 A4 E
8 ~ i 6 A e
- 0 7 A6 =
< = 8 A7 =
pa X 9 RE
= = 10 NC 5
11 NC g
12 GND g
13 GND &
14 NC 2
14-216 Insulator 15 +3, 3V £
16 RE Z
=
Address code calculation formula: {(f-flow)/(fnigh-flow)} x 250. Here, f represents the center =
frequency to be tuned within the segment; fow represents the lowest frequency within the segment; fnigh represents
the highest frequency within the segment; and 250 represents the total number of steps within the segment.

*This package can be customized for other single-band products within the frequency range of 30 MHz to 1000 MHz.
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T T G R (s [I[< A P4 Frequency Hopping Filter SN2 Series

Product Name: Frequency Hopping Filter =~ Product model: STVFS-108M-400M-16-N2

Technical Indicator Items

Item parameter

Two-stage series, frequency range (fo)

The device supports customizable dual-band operation within the frequency range of 30 MHz to 678 MHz.

Frequency range (fo)

108MHz "~ 400MHz (V: 108" 174MHz, U: 225~ 400MHz)

Insertion loss (IL)

<6.0 dB (including switching losses)

Resident in Bosnia (VSWR)

<2:1

3 dB bandwidth (BW3aB)

=3. %X fo

Selectivity

>97dBc@foX (14 10%)

Tuning time (Tv)

<bus;

P1dB compression point

=433 dBm (P1ds compression point)

Input signal power (Pn) +35dBm (max)
Input/output impedance (Z1/Zut) 50 Q

Power Supply Voltage Vac+3. 3V/+5V<35mA
Central frequency drift <80ppm/°C

Operating temperature range -55°C~+85°C

Storage temperature range -55°C~+105°C

Outline dimension

32X25. 4X10mm?®

External Shape Structure

—t - ?j o -t g - Pin Definition
I__ 0HHGF. il & ) = 1 RF
‘ f A 2= GND
°°®0@@@—“—l— A8
1 9 5 AT
6 A
7 A5
: 8 GND
- | = : ; ™ 9 NC
= 1
é TU vcxdl
l'_ 12 Al
- 13 A2
17 ' 10 : : 14 A3
@e: @R — — 15 A4
: S 16 GND
14-21 64BEFT L7 RF

Address code calculation formula: {[(f-fiow)/(fnigh-flow)] x 250}, where f is the center frequency to be tuned within

the segment; fiow is the lowest frequency within the segment; fnigh is the highest frequency within the segment; and

250 represents the total number of steps within the segment.
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Recommended Product (3){g={e[VET{3A g (Y o] T {oTe | 21| Y] VT BCT-T4 (-1

Product Name: Frequency Hopping Filter

Product model: STVFS-108M-512M-17-N4

Technical Indicator Items

Item parameter

Two-stage series, frequency range (fo)

The device supports customizable dual-band operation within the frequency range of 108 MHz to 678 MHz.

Frequency range (fo)

108MHz “512MHz (V: 108~ 174MHz, U: 225" 512MHz)

Insertion loss (IL)

<7.0 dB (including switching losses)

Resident in Bosnia (VSWR)

<2:1

1 dB bandwidth (BW1)

=4. OMHz (fo+2MHz) (108M"512MHz)

Selectivity

=40dBc@fo X (1£10%)

Tuning time (Tv)

<bus;

P1dB compression point

=433 dBm (P1B compression point)

Input signal power (Pm) +35dBm (max)
Input/output impedance (Z./Zou) 500

Power Supply Voltage Vee+3. 3V/+5V<<45mA
Central frequency drift <80ppm/C
Operating temperature range -55°C"+85°C

Storage temperature range -55°C"+105°C

Outline dimension

50. 8 X 25. 4 X 10mm’*

External Shape Structure

25. 4 10
2. 54%8=20. 32

Pin Definition

00 1 RF
2-3 GND

4 A8

5 A7

6 A6

7 A5
8 GND

[0e]

. 9 NC
L 10 Vee

11 AO

12 Al

13 A2

14 A3

15 A4
17 10 16 | GND
00 17 RF

14-21.6 Insulator

Address code calculation formula: {((f-fiow)/(fnign-fiow))} x 250

fx is the center frequency to be tuned within the segment; flow is the lowest
frequency within the segment; fngh is the highest frequency within the segment;
and 250 is the total number of steps within the segment.

*This package can be customized for other dual-band products operating within the frequency range of 108 MHz to 678 MHz.
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3 Frequency Hopping Filter STVFD  Series

Product Features and Applications/Features

©Small in size and light in weight;

OThe PIN switch capacitor array requires rapid tuning and must be subjected

to reverse-biased high voltage.

©Eight parallel code tuning control (supporting up to 251-point small-step

linear frequency hopping);

©The P1dB compression point is = +30 dBm;

OA typical range of 2 to 3 times the frequency band, covering segments from

30 to 1000 MHz.

OWidely used in various frequency-hopping communication radios.

Technical Specifications

Parameter Name Characteristic

3dB fractional bandwidth 3712%
Central insertion loss 276dB
Fluctuations in insertion loss across different sections | << 1, HdB
Maximum Standing Wave Ratio (VSWR) [ 2. 0: Imax

Power supply parameter Vcc

3. 3V/5V<120mA

STVFD 2257512 (2257 512MHz)

Note: Products in other frequency bands are customizable.

Power Parameter V +100V<2mA
Input/Output Impedance Zo |50 Q
Product series segmentation:

STVFD30"88 (30" 88MHz)

STVFD 30790 (30"90MHz)

STVFD 907225 (90 225MHz)

Actual test characteristic curve of the product

e
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Recommended Product (1) @G UERIAA g [T 1ly[e Rl T 0] VATV TS

Product Name: Frequency Hopping Filter Product model: STVFD30M-88M-16-N2

5
<
Technical Indicator Items Item parameter £
g
Frequency range (fo) 30MHz "~ 88MHz 2
g
Insertion loss  (IL) <6.0 dB (low temperature, room temperature); <6.5 dB (high temperature) g
3 dB bandwidth (BW3aB) >9% X fo
Selectivity =30dBc@fo+ 10%f0; g
el
Input signal power (Pn) =+30 dBm (P1aB compression point) <
£
Tuning time (Tv) <40uS el
Input/Output Standing Wave Ratio (VSWR) <1.7 ‘
Address Code (Address) Eight parallel binary codes AO—A7, compatible with CMOS and TTL levels
W
+Hv<S =
Power Supply Voltage Vac+oY<120mA g
Vbb+130V<2mA (:.’)
Input/output impedance (Z/Zut) 50Q %
o
Central frequency drift <80ppm/C <
@
=
Operating temperature range -55°C~+85°C
Storage temperature range —55°C~+105°C
Outline dimension 29X 23 X 10mm
External Shape Structure
- B - Pin Definition
L0 1971778 N T
(o T i 2 Al
@) (o) (o) ‘ | —| 3 A2
8 4 A3 g
5 Ad &
' = 6 A5 =}
= H 7 A6 8
+ & # 8 AT =]
< 8 | 9 RF a
S 10 NC
11 Vbb
2161 ! 12 G 2
wj?‘\ \\v;-\ "Ei o a (0) (0) v&\w fr———— ' ::r*l’ 13 GND g
14 NC @
15 Vee uﬂi
—14-01-6-Insutator 16 RF g
Address code calculation formula: {((fx-flow)/(fnigh-fiow))} x fx, 250 u%‘
where fX is the center frequency to be tuned within the segment; fow Q
is the lowest frequency within the segment; fnigh is the highest(Rate ; s
frequency within the segment; and 250 is the total number of steps
within the segment. |o

*This package can be customized for other single-band products within the frequency range of 30 MHz to 1000 MHz.
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Recommended Product (2 ZELUE IS Az (ool e Rl 1@ o] 'V BCTY Y

Product Name: Frequency Hopping Filter

Product model: STVFD-108M-512M-16-N4

Technical Indicator Items

Item parameter

Frequency range (fo)

108 MHz to 512 MHz (V: 108—174 MHz; U: 225512 MHz; Through)

Insertion loss (IL)

<6.0 dB (including switching losses); <1.2 dB (through-pass)

Standing wave ratio (VSWR)

<2:1

1 dB bandwidth (BW1)

=4. OMHz (fo+ 2MHz) (108M 512MHz)

Selectivity

=40dBc@f X (1£10%)

Tuning time (Tv)

<5us@+20dBm; <7us@+30dBm; <10us@+33dBm;

Group delay (Th) < 180nS (fo+ 2MHz)
Group delay fluctuation (ATh) <50nS (fo+2MHz)
Group Delay Consistency <20nS (fo=+2MHz)

Input signal power (Pm)

=433 dBm (P1B compression point)

Input/output impedance (Z1/Zout) | 500

Power Supply Voltage Vac+hV<<220mA ; Vo+130V<6mA
Central frequency drift <80ppm/C

Operating temperature range -55°C " +85°C

Storage temperature range —55°C ~+105°C

Outline dimension 54 X32X13mm

External Shape Structure

2 ‘ 13 {
2. 54%11=27. 94 i . N
o — —1 ,—'l=£" Pin Definition
24 13 ! 1 Vee
2 A0
3 Al
4 A2
5 A3
6 A4
i 7 A5
Ttem 8 A6
o 9 A7
. 10 A8
=3 11 A9
14-01. 6 12 RFI
et 2 13 k2
| —— 1 ' 1423 G\D
(R e e i ich' ! \ % 24 Vbb
Address code calculation formula: {[(fx-fiow) / (fnign-fiow)] x 250}, where fx is the center frequency to be tuned
within the segment; fow is the lowest frequency within the segment.
fnig is the highest frequency within the segment; 250 is the total number of steps within the segment.

*This package can be customized for other dual-band products operating within the frequency range of 30 MHz to 678 MHz.
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Recommended Product (3) gl [VEL [ gle) oT o1 oo M a1 -1l 0] VERCTET 1T

Product Name: Frequency Hopping Filter

Product model: STVFD-30M-512M-16-N3

Technical Indicator Items

Item parameter

Frequency range (fo)

30MHz~512MHz (30~90, 907225, 225"512) MHz

Insertion loss (IL) <5.5dB

3 dB bandwidth (BW3) =3%*fo

Selectivity =20dBc @fod10%fo
Distal inhibition =40dB@2f,

Standing wave ratio <92-1

Tuning time (Tv) <30uS

Input signal power (Pn)

=430 dBm (P1B compression point)

Address code (address)

Ten parallel binary codes A0—A9, compatible with both CMOS and TTL levels.

A0—A7 are intra-band address codes, while A8—A9 are frequency band selection codes.

Input/output impedance (Z./Zou)

50Q

Power Supply Voltage Vac+3. 3V<<100mA ; Vbo+130V<:3. OmA
Central frequency drift <80ppm/C

Operating temperature range -40°C~+85C

Storage temperature range -55C~+105C

Outline dimension 50X 32X 15mm

External Shape Structure

284 e 2
549 3 Pin Definition
M 4 e Al RS a 1 Vbb
24 13 2 A0
3 Al
4 A2
o A3
6 A4
e 7 A5
S " 8 A6
= 9 AZ
10 A8
= 11 A9
1 12 12 Voc
Ho ooooo 13 RF
15 14-23 GND
. 2 s 24 RF
Bott Lateral view
A8
A9 Wave band Address code calculation formula: {[(£-f flow)/(f high-f flow)] x 250}, where
Band 0 0 30N90MHZ (D 1) fx is the center frequency to be tuned within the segment; f flow is the lowest
Control 1 0 90~225MHz (DZ) frequency within the segment; f high is the highest frequency within the
N segment; and 250 represents the total number of steps within the segment.
1 1 225" 512MHz (D3)

*This package can be customized for products operating in other three frequency bands within the range of 30 MHz to 1000 MHz.
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Product Name: Frequency Hopping Filter

Recommended Product Frequency Hopping

(4) Filter

Product model: STVFD30-678M-17-N4-G

Technical Indicator Items

Item parameter

Frequency range (fo)

30MHz "~ 678MHz (30-90, 90-225, 225-512, 512-678) MHz

Insertion loss  (IL) <7.0dB

Standing wave ratio <2:1

3 dB bandwidth (BW3aB) =2.5% fo (frequency band D1); 23.0% fo (frequency band D2); 23.5% fo (frequency band D3)
1 d B bandwidth (BW1B) =20 MHz (Band D4)

With a 10% FO + FO inhibition range

=30 dBc@fo +10% f. (Frequency band D1)

With a 15% FO = FO inhibition range

=48 dBc@ (frequency bands D1-D2); 244 dBc@ (frequency band D3); 220 dBc(@ (frequency band D4)

Distal inhibition = Suppression at 35 dB@2 GHz and =235 dB@1.6 GHz
Input/output impedance (Zm/Zou) | 50 Q
Tuning time (Tv) <30uS

Address Code (Address) Ten parallel binary codes A0—A9

Input signal power (Pn) =+30dBm

Power Supply Voltage | Vecl:+3. 3V=<<100mA;Vcc2:-3. 3V<1mA;Vbb: +120V<3mA
Central frequency drift | <80ppm/C

Operating temperature range -40°C~+85°C

Storage temperature range | =55°C " +85°C

Outline dimension

60x32x16 mm (specific dimensions subject to the 3D model); interface specifications follow the protocol.

External Shape Structure

(CEEERIGS

i |_l 023

I=R2 [ | N

A8 | A9 | Frequency range

pog | O | O [-30°90MHz (D1)
an ~ Address code calculation formula: {((f-fiow)/(fnigh—fiow))} x 250
C(;nt- 0 1 90 N225MHZ (DZ) fx is the center frequency to be tuned within the band; fow is the lowest
10 1 0 |2257512MHz (D3) frequency within the band; fnigh is the highest frequency within the band; and
~ 250 is the total number of within the band.
1 | 1 [5127678Mz (D4) Oistheton s
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Product Name: Frequency Hopping Filter

Recommended Product Frequency  Hopping
(5) Fliter

Product model: STVFB38M-13-N4-G

Technical Indicator Items

Item parameter

Frequency range (fo)

30MHz~678MHz (30-90, 90-225, 225-512, 512-678) MHz

Insertion loss  (IL)

<3.0dB

Standing wave ratio

<2:1

3 dB bandwidth (BW3aB)

=3.0% fo (frequency bands D1-D2); =3.5% fo (frequency band D3)

1 dB bandwidth (BW1dB)

=20 MHz (Band D4)

With a 10% FO = FO inhibition range

=18 dBc@fo +10%fo (frequency band D1)

With a 15% FO + FO inhibition range

=30 dBc@fo +15%fo (frequency bands D1-D3); 220 dBc@fo +15%fo (frequency band D4)

Distal inhibition = Inhibition at 25 dB@2 frequency band; 230 dB@1.6 GHz
Input/output impedance (Zm/Zaut) 50Q
Tuning time (Tv) <30uS

Address Code (Address) Ten parallel binary codes A0—A9

Input signal power (Pn) =+30dBm

Power Supply Voltage | Veel:+3. 3V<<100mA;Vee2:-3. 3V<<1mA; Vbb: +120V<3mA
Central frequency drift | <80ppm/C

Operating temperature range -40°C~+85°C

Storage temperature range | —55°C " +85°C

Outline dimension

60x32x16 mm (specific dimensions subject to the 3D model); interface specifications follow the protocol.

External Shape Structure

Low-frequency connector JL5-14TJI-1 RIE3
JL5-14ZKB-2

SMP-JYD17G-L.
Connect to SMP-KHD28T

0.3
5.8  8-RT
___0.3 Friend
4-R2 B
37.8
43.6
A8 | A9 | Frequency range
Band 0 0 | 30790MHz (D1) ‘ .
Cont. 0 1 90™295MHz, (D2) Add-ress code calculation formula: {F(f.-ﬁow)/(ﬁngn-ff)w))} x 250
rol = fx is the oenter frequency to be .tuned w1thm the band; fov.v is the lowest
1 0 225 512MHz <D3> frequency within the band;fngh is the' h}ghest frequency within the band;
1 1 512N678MHZ (D4) and 250 is the total number of steps within the band.
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Mechanical Filter

Mechanical filters are specialized filtering devices that utilize the natural resonant frequency of rigid bodies
during mechanical vibration for frequency selection, manufactured from high-Q-value dedicated constant-
modulus alloys. These products feature high selectivity, compact size, lightweight design, excellent frequency
stability, and high reliability, with a frequency range of 0.6 kHz to 600 kHz. The company has independently
developed an integrated plate-type vibration system mechanical filter, achieving significant miniaturization of the
product.

The mechanical filters developed by the company meet enterprise and military quality standards, primarily
designed for domestic space and satellite applications.

(R RRILEINL G [I[4! Mechanical Filter Series

Centrality Passband rassana  Insert

Typical Product  prequency Width  vnduste Loss Product specification
kHz

"Procurement Specification for LJT-16kHz Mechanical

Filters for Space Vehicles" CASTPS14/693A-2014

STMF-02-B-16-021-40 16 0.21£0.01| <1.5 | <2.5 | K43<3.0 =40

STMF-02-B-17-045-40 17 0.4540.02 | <1.5 | <2.5 | kas=3.0 =40

"Procurement Specifications for LIT-F2 Series Mechanical

Filters for Space Vehicles" CASTPS14/852A-2014
STMF-04-C-21-0. 45-40 21 0.45+0.02 | <1.5 | <3.0 | ka<<3.0 =40

STMF-01-D-188-4. 5-50 188 4.50+£0.4 | <1.5 | <3.0 | kass<2.5 =50

Detailed Specifications for Small, Highly Reli-
able Mechanical Filter Sets Q/TD20023A-2008

STMF-01-D-208-4. 5-50 208 4.50+0.4 | <1.5 | <3.0 | k403<2.5 =50

STMF-01-D-228-4. 5-50 228 4.50£0.4 | <1.5 | <3.0 | k43<2.5 =50

"Procurement Specification for LJT-230k-B Mechani-
cal Filters for Space Vehicles" CASTPS14/688A-2014

Ow Mechanical Filter STMF Series

Product Features and Applications/Features
©Highly reliable and stable; © Compact size and
lightweight; O High quality grade (CASTC, standard-compliant);

Olt is widely used in fields such as satellites, missile remote control,
telemetry, and communication electronics.

STMF-01-D-230-42-50 230 4.20+0.3 | <1.5 | <3.0 | kas<<2.5 =50

Quality Specification/Quality Assurance

General Specification: GJB264A-2011 "General Specification for
Mechanical Filters"

Enterprise Specifications: Q/TD20118-2008 "Mechanical Filter Product
Specification (For Aircraft)” and Q/TD20119-2008 "Mech-
anical Filter Product Specification (For Missiles)"

Quality Grade: Enterprise Military Standard
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Technical Specifications

Model Structural dimensionmm*®  Frequency range kHz 3 dBrelative bandwidth Square ratio Kaos  Bandgap attenuation (dB)
STMFO1 30.6X 10X 5 1807500 0.373% 276 =60
STMFO2 25X 15X 14 3730 0.5 1% 275 =60
STMFO3 40X 36X 16 9727 0.5710% 25 =60
STMF04 30X 25X 15. 5 20~40 0. 5~10% 376 =50
STMFO5 30X20X15 172 0.5 1% 376 =50
STMF06 50X 25X15 173 1710% 376 =50
External dimensions and structural
code
G 4- G 10 G 2 G
Y [ | _\s ;_/_ ] l
f E{ [=10"y B D-'J‘W
R ® Sk o -
¢
V23 N\ S5 MmN @ il g o=
) 25
Felel
bottom lateral bottom view lateral view
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Measured passband and stopband characteristics of typical mechanical filter products
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Clock and Signal Processing Chip

Product name Foreign manufacturer Foreign product model Tianao Company's alternative product model
Clock Buffer . SN65LVDS104PW SCB--65104
Clock Buffer SN65L.VDS108DBT SCB——65108
Clock Buffer ADI ADCLK946 SCB-946
Clock Buffer ADT ADCLK950 SCB-950
Clock Buffer Silicon lab Si53156 SCB-53156
Clock generator Renesas DT6P41505 SCK-41505
Clock driver 1CS55IMILF SCB-01-551
Clock driver IDT IDT74FCT38074 SCB-01-38074
Clock driver ICS9FG104DGILF SCB-01-FG104D
Real-time clock DS1340C-33 RTC-02-1340L-33
MAXTM
Real-time clock DS1340Z-33 RTC-02-13407-33
Real-time clock MAXIM DS1339 RTC-1339-M
Analog-digital converter ADI AD7606
SAD-7606
Analog-digital converter TI ADS8588S
Analog-digital converter ADI AD7685 SAD-7685
Analog-digital converter ADI AD9253 SAD-9253
Analog-digital converter ADI AD9653 SAD-9653
Analog-digital converter E2V EV10AQ190A SAD-10AQ190
Operational amplifier ADI ADS032 SOP-8032
Operational amplifier ADI AD8032ARM (MSOPS package) SOP-8032M
Operational amplifier ADI AD8042 SOP-8042
Operational amplifier ADI AD8139 SOP-8139
Operational amplifier TI 0pP27
SOP-27
Operational amplifier ADI 0pP27
PHY Chip Marvell 88Q2112 SPY-2112

Note: For specific product specifications, refer to the "Clock and Signal Processing Chip Product Manual".
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1) ST S (T MSummary Table of Domestic Substitution of Crystal Device Products by Tianao Electronics

Foteign matactucer Foreign product model ~ Company's alternative product model tions PaCkagmg 81z¢

grade

WUS0AM SCX011BGCIMDHHT-G wiiay level | Q/TD50000-2022 | SMD7. 0X5.0X 1.3
WU33AM SCX011BGLCIMDHIT-G witay ievel | Q/TD50000-2022 | SMD7. 0X5.0X 1. 3
MMDC WU 18AM SCX011BGCIMDHLT-G witay et | QITD50000-2022 | SMD7. 0X5. 0X 1. 3
WG3N SCX020AGLIMDHIT-G wiiary ievel | Q/TD 50002-2022 | SMD5. 0X3. 2X 1. 2
WG5N SCX020AG CIMDHHT-G wiaryievel | Q/TD50002-2022 | SMD5. 0X 3. 2% 1. 2
XC5R-7B SCX011BGCIMDHLT-G vy e | Q/TD50000-2022 | SMD7. 0X5. 0X 1. 3
TS XC5L-7B SCX011BGLCIMDHIT-G wiay oo | @/TD 50000-2022 | SMD7. 0X5. 0X 1.3
XC5A-7B SCX011BGLCIMDHHT-G witiay vt | Q/TD50000-2022 | SMD7. 0X5. 0X 1. 3
XCON-7B SCXO11BGCIMDIKT-G sy | Q/TD50000-2022 | SMD7. 0X5.0X1. 3
GSVI-33V-M SCX011BGCIMDHIT-G wiayievel | Q/TD50000-2022 | SMD7. 0X 5. 0% 1.3
OxL GSVI-50V-M SCX011BGCIMDHHT-G witarytewer | @/TD 50000-2022 | s\Mp7. 0% 5. 0X 1. 3
GSVI-18V-M SCX011BGCIMDHLT-G vy e | @/TD 50000-2022 | SMD7. 0X5. 0X 1. 3
GSVI-25V-M SCX011BGIMDHKT-G ity vt | QITD50000—-2022 | SMD7. 0X 5. 0X 1. 3
Q- TRCH M55310/16 SCX010DGCIMDHIN-G vty et | Q/TD20132-2008 | 20. 5X 12. 7X 5 (DIP14
M55310/26 SCX010AGDMDHIN-G sy et | Q/TD20132-2008 | 20. 5% 12. 7X 5 (DIP14
FTX053305055
SCXO11BGUIMCHIT-G vty levet | @/TD 50000-2022 | SMD7. 0X5. 0X 1. 3
ANM
FRE-TEC | 1M093105055 1 001 186 IMCHLT-G vy | Q/TD50000-2022 | SMD7. 0X5. 0% 1. 3
. ANM
53053505055 SCX01 1BHOMCHHT-G wisiet | Q/TD50000-2022 | SUD7. 0 5. 0X 1. 3
FT310055A SCX011BGCIMDHIT-G ity e | @/TD 500002022 | SMD7. 0 5. 0% 1. 3
T5323 SCX011BGCIMDHIT-G wiiary et | Q/TD50000-2022 | SMD7. 0X 5.0 X 1. 3
VFC 15623 SCX010AG CIMCHHN-G winy et | Q/TD20132-2008 | 20.5X12. 7X5(DIP14
SG8002DBL SCX010AGCIMCHIN-G sy oe | Q/TD20132-2008 | 20. 5% 12. 7X 5 (DIP14
MPC
5G8002DBL] SCX010AGIMCHHN-G wiayiee | Q/TD20132-2008 | 20. 5% 12. 7X 5 (DIP14
MPH
S68002DCH SCX010CGLIMCHIN-G witay et | Q/TD20263-2013 | 12. 7X 12. 7X5(DIP8)
MPC
EPSON ;ﬁiOOZDCD SCX010CGLIMCHHN-G it | Q/TD20263-2013 | 12. 7X 12. 7X 5 (DIPS)
SG8002CAL] SCXO11BGCIMCHIT-G i | Q/TD 50000-2022 | SMDT. 0X5. 0% 1. 3
MPC
S68002JFL] SCX011BGIMCHIT-G vy e | Q/TD 50000-2022 | SMD7. 0X5. 0% 1. 3
MPC
SG8002CAL]
\PH SCX011BGLIMCHHT-G Miliry level | ) /TD50000—-2022 SMD7. 0X5.0X1.3
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Foreign manufacturer Foreign product model ~ Company’s alternative product model Ll T:.MWSM“- Packaging size
SG8002JF [
VPH SCX011BGIMCHHT-G Military level Q/TD50000—2022 SMD7. 0X5.0X1.3
VCC1-103 SCX011BGLIMDHIT-G ity tevet | Q/TD50000-2022 | SMD7. 0X5.0X 1.3
VECTRO

N VCC1-105 SCX011BGLCIMDHHT-G ity tevet | Q/TD50000-2022 | SMD7. 0X5. 0X 1. 3
FT310055A SCX011BGCIMDHIT-G witiary level | Q/TD50000-2022 | SMD7. 0X5.0X 1.3
TATTIEN OCETHHJANF SCX011BGOIMDHIT-G wiary el | Q/TD50000-2022 | SMD7. 0X5. 0% 1. 3
OVETHHJANF SCX020AGLIMDHIT-G witiary level | Q/TD50002-2022 | SMD5. 0X3.2X 1. 2
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VNS S TEESummary Table of Domestic Substitution of Crystal Device Products by Tianao Electronics

SMD differential crystal oscillator

i fz l'i 1 ilitary Standard roduct . 3
Il;«;relgn manufactu- Foreign product model Company's alternative product model Qua ty g;;i‘i-l;‘:::fiuzillm“ Slandard Frad Packaglng RIVAS)
grade
LV9945DEV SCX023GOMCVITI-G | situyieva | QTD 50001-2022 SMD7. 0X5. 0X 1. 45
LV7745DEV SCX023GIMCVITI-G | wiary el | QTD50001-2022 SMD7. 0X5.0X 1. 45
PLE
LV7745DEN SCX023GL] vy e | @/TD50001-2022 | SMD7. 0 5. 0 1. 45
MCVKT1-G
LV7745DEX SCx0z360) witiary el | Q/TD 50001-2022 | SMD7. 0X5. 0X 1. 45
MCVLT1-G
NBXDBAO12 SCX023GOIMCEIT1-G | miuytever | QTD 50001-2022 SMD7. 0X 5. 0X 1. 45
ON SEMI | NBXDBAO15 SCX023GCIMCEITI-G | mitay el | Q/TD 50001-2022 | SMD7. 0X 5. 0X 1. 45
NBXDBBO17 SCX023GOMCEITI-G | miay et | Q/TD 50001-2022 | SMD7. 03X 5. 0X 1. 45
LVDSAM SCX023GOMCVITI-G | iy eel | Q/TD 50001-2022 | SMD7. 0X 5. 0X 1. 45
MMDC
PECLAM SCX023GOMCEITI-G | ity tever | Q/TD50001-2022 SMD7. 0X 5. 0X 1. 45
OTERHHVTNF SCX023GOMCVITI-G | iy el | Q/TD50001-2022 SMD7. 0X 5. 0X 1. 45
OTERHHLTNF SCX023GIMCEIT1-G | mikary et | Q/TD 50001-2022 | SMD7. 0X 5. 0X 1. 45
TAITIEN
OWERHHVTNF SCX024GOMCVITI-G | wisurever | QTD 500032022 SMD5. 0X 3. 2X 1. 25
OWERHHLTNF SCX024GOIMCEIT1-G | ity tever | Q/TD50003-2022 SMD5. 0X 3. 2X 1. 25
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‘Warming and Tonifying
Crystal Oscillator

Foreign manufacturer Foreign product model Company's alternative product model Qgru:];ty wummys:-‘:.ﬂmww Packaging size
(3
WDC | MGTV STXO25BDCIMAHT  |wies| Q/TD20304-2015 | SMD7. 0%5. 0%2. 0
M610X 1611x | STX026BDLIMEILT 1 0/TD20304-2015 | SMD7. 0%5. 0%2. 0
O
STX015000OMO0
MtronPTI |K160X - Mty el | Q/TD20126A-2016 | 20. 8%13. 2%8 (DIP14)
X03080 STXOL2DTIEMBID | 0/TD20126A-2016 | 27. 5%18%6 (DIP14)
O
RFPO60/65 STXOLSDCMCSH || Q/TD20288-2015 | SMD20%12. 5%5. 2
RAKON | CFPT9000 STX025CDT] e | Q/TD20304-2015 | SHD7%5%2
MAHTV
RFPO60/65 STXOI3DCIMCSH  |winyew| Q/TD20288-2015 | 20. 0%12. 5%5. 2
TTEAADL JANF STX025DD0] vty et | Q/TD 50008-2023 | SMD7#5%2
MAHTV
TAITIEN
TWEAADLJANF | STXO27ADCIMAHTY  |wieie| Q/TD20304-2015 | SMD5%3. 2%1. 4
NEL AN‘XA?XSXX STXOISDDMCSH Military level Q/TD20288_2015 20 0*12 5*5 2
WINTRON |WIC-14AB/C STXOI3DCIMCSH | wineyia| Q/TD20288-2015 | 20. 0%12. 5%5. 2
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Domestic Substitution

bstitution of Crystal Device Products by Tianao Electronics

Forvign manufuctrer Foreignproduct model | Company's altermative product model ({;:ley e e o Packaging size
0X-400 SOX018BLIMBSH My | () /TD20125A-2016 | 20. 8%13. 2%10 (DIP14)
VECTRON | 0X-204/205 SOXO17AFCIMCSGU | M | Q/TD20125A-2016 | 20%20%11
0X-990 SOX014VII MO ] | M | QTD20125A-2016 | 38%38%20
X05180 SOX0191 MO 0| My | Q/TD20125A-2016 | 25. 4%22%13
MtronPTL | x05080 S0X016BOCIMOCI I | Mae? | Q/TD20125A-2016 | 25. 4%25. 4%12. 7
X05120 soxo150 MO 00 | Mae” | QTD20125A-2016 |36+2713
LNO 100 SOXO16BFIMCSGU | M | Q/TD20125A-2016 | 25. 4%25. 4%12. 7
OCXOULNHFA SOXOL4AFCIMCSGU | Miev | QTD20125A-2016 | 38%38%13
RAKON | 0CXOULNHFC SOX014VOI MO0 | M | QTD20125A-2016 | 38%38%20
ROX2525 SOX016BOI MO DI | Med™ | Q/TD20125A-2016 | 25. 4%25. 4%12. 7
ROX3627 SOX01500 MO | Mea” | @/TD20125A-2016 | 3652713
0-CEH-XX S0X0151OMOSOU | Ve | /TD20125A-2016 | 36%27%13
NEL 0-C1-X SOXO16BFLIMCSGU | M | QTD20125A-2016 | 25. 4%25. 4%12. 7
0-025-X SOXO17AFCIMCSGU | Mae™ | Q/TD20125A-2016 | 20%20%11
MV118/199 SOX017AC MO O | Mea’ | @/TD20125A-2016 | 20%20%1 1
VoRioy V85 SOX016BLIOIMOI I | Mea” | Q/TD20125A-2016 | 25. 4%25. 4%12. 7
MV178/197/205 | SOX01500CMOOO | M | Q/TD20125A-2016 | 36+27%13
MV207/209 SOX020BI MO | Mea” | Q/TD20125A-2016 | 36+27%15
AXIOM260/5050 | s0x014v0OMOOI D | “ee | @/TD20125A-2016 | 38%38+20
ATAL ) s 151 SOXO13BFCIMDSGU | M | Q/TD20125A-2016 | 50%50%19
WOC-14A/C SOX018BLIMBSH Vil | QTD20125A-2016 | 20. 813, 2%10 (DIP14)
WINTRON  |WOC=14D SOX018DDLIMBSH Miary | ()/TD20125A-2016 | 25, 416511
WOC-LB/C SOX016BLICIMEICICT | M | /TD20125A-2016 | 25. 4%25. 4%12. 7
WOC-36 S0X0150 MO0 | Mae” | QTD20125A-2016 | 36%27+13
AVXO Series | S0X014VOOMOO O | Mee | QTD20125A-2016 | 38+38%20
PFOC2/3 S0X013000MO OO | Mas | @/TD20125A-2016 | 50%50%19
PFOC4/5 SOX014ACICIMOCI O | Meer | Q/TD20125A-2016 | 38%38%13
i PFOCT SOX016BOICIMOICI T | M | QTD20125A-2016 | 25. 4%25. 4%12. 7
PFOC8 SOXO17ACI MO | Mimer | QTD20125A-2016 | 20%20%11
PFOC10 s0X01800 MO IO | My | Q/TD20125A-2016 |20, 8%13. 2410 (DIP14)
PFOC12 S0X0190MO OO Miiwy |0 /TD20125A-2016 | 25, 4%22%13
PFOC17 SOX01500M0I T | M | QTD20125A-2016 | 36%27%13
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mmary Table of Typical Operating Frequencies for Tianao Electronics Company's

Domestic Substitution
oducts

Frequency range (MHz) Typical frequency (MHz) Quality grade Company Name
SCX011B. SCX010A/C. STX025A/
~ 1. 1.024, 1.8432. 2. 2.048. 3.6864. 3.5795{, ..
1710 Military level [ B/C/D. STX026A. STX012/13/15.
4. 4.096. 5. 7.3728. 8. 8.192. 9.83. 10
S0X013/14/15/16/17/18/19/20/21
10. 23, 11. 0592. 12. 12. 5. 12. 288. 13
14. 318, 14. 7456, 16, 16. 384, 18.432. 18. 75 SCX011B. SCXO10A/C. STX025A/
~ 19. 66. 20. 20.48. 21. 6. 22. 1184, 23. 044 ..
10750 h : A ) ) Military level . . .
24, 24. 576, 25. 25. 165, 27. 28. 8. 30. 30. 72 B/E/D, SI0ZGH, STAOLZ/13/15
32, 32.512. 32.768. 33. 33.33. 35.2512. S0X013/14/15/16/17/18/19/20/21
40, 40.96. 48. 49. 152, 50
51.2. 53.84. 54, 58.9824. 60. 60.208. 64, z?;gééi‘ zgigégA/ ¢
507100 65. 65.536. 66+ 66.666. 72, 75. 80. 81.84. |Military level STX012/i3/15 A
93. 3. 95, 95.328. 97.536. 98. 100 )
S0X013/14/15/16/17/18/19/21/23
102. 3. 102. 4. 106. 25. 107. 65 109. 1. 120. SCX011B. SCX010A/C-
1007305  [!21. 5~ 122. 88, 125, 132, 133. 25 141. 42\ | \ue s jevel | STRO26A. SCX023. STX012/13/15.

156. 25, 159. 375, 160. 186.6. 200, 204. 8.
212.5, 250, 270, 305. 25

S0X013/14/15/16/17/18/19/21/23
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WTL International Limited

106, Building 3, Jinyulingfeng, No.155, Bulong Road,Shuijing Community,
Jihua Street,Longgang District,Shenzhen City, 518112, China

Phone :+86-755-82677582
Email:wil@wtlcrystals.com
Web:www.wilcrystals.com

Web : https://www.wtl-global.com

Hong Kong branch

Unit 1604, Strand 50, 50-54 Bonham Strand, Sheung Wan, Hong Kong Island

Phone:+852 3460 5206
Email:enquiry@wtlplus.com




