O-TECH

QT735 Series

Low Earth Orbit (LEO) Space Crystal Oscillators
3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Description

Q-Tech’s low profile extreme high shock hybrid
oscillators consist of an IC operating at various supply
voltages from 1.8V, 2.5V, 3.3V and 5.0V and a
miniature strip quartz crystal. The series is offered in
Surface-Mount SMT ceramic package. This is a small
footprint package offered with a 50kRad(Si) TID for Low
Earth Orbit (LEO) with high shock and high reliability
space applications.

Features

ECCN: EAR99

50kRad(Si) Total Dose lonization

Broad Frequency Range, 1.000MHz to 250MHz
Small footprint, 3.2 x 5mm surface mount package
CMOS, LVDS, or LVPECL Logic

Various Supply Voltages, 1.8Vdc to 5.0Vdc

Wide Operating Temperature Range, -55°C to
125°C

Tri-State Output

Hermetically sealed package

Fundamental and 3rd Overtone Designs
Screening per MIL-PRF-55310, Level B, with PIND
High Shock Resistant, tested up to 20,0009
Mechanical Shock, Half-Sine, 0.3ms, All Axes
Tape and Reel Packaging is available for an
additional cost

Optional Hot Solder Dip, Sn60Pb40

RoHS Compliant

Screening and test data is not serialized.

Applications

Commercial Satellites
Low Earth Orbit (LEO)

*  New Space
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QT735 Series
Low Earth Orbit (LEO) Space Crystal Oscillators
3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Ordering Information

For non-standard requirements, email Q-Tech Corporation at Sales@Q-Tech.com

Sample Part Number: QT735LD10M-50.000MHz

Lead Finish | Package Logic Enable/Disable, Temperature Stability Options Screening Frequency
Options (Note 1) (Notes 2 and 3) Level
QT 735 L D 10 M ‘ 50.000MHz
QT = _ D = With E=
Standard AC= ?SOM?)S’ v Enable/Disable| 6 =+50ppm, -55°C to +105°C Engineering
(Gold Plated) P on Pin 1 Model
E = With M=
Qs = Enable/Disable Screening
Sn60Pb40 Hot N ey "oV OnPINZ 9= ss0ppm, SSCto 2 RN 1.000MHz to
Solder Dip (LVDS/LVPECL Level B 133MHz
only) (modified)
LA = CMOS, +3.3V - _EEO o
(50pF) 10 = +100ppm, -55°C to +125°C
L = CMOS, +3.3V 11 = #50ppm, -40°C to +85°C
N = CMOS, +2.5V 12 = +100ppm, -40°C to +85°C ‘
R =CMOS, +1.8V 15 = #25ppm, -40°C to +85°C ‘
LW = LVDS, +3.3V 16 = £100ppm, -55°C to +105°C ‘
NW = LVDS, +2.5V 17 = #100ppm, -40°C to +125°C ‘
LP = LVPECL, +3.3V 18 = +100ppm, -20°C to +70°C ‘
NP = LVPECL, +2.5V 20 = #50ppm, -40°C to +125°C ‘
Notes
1. CMOS/TTL = 4 Pad Package, LVDS/LVPECL = 6 Pad Package
2. Some frequency stability vs. temperature codes may not be available for all frequencies.
3.  Typically, LVDS and LVPECL are only available with codes 11, 12, 15, or 18. Contact factory for other temperature codes.

Additional Options Available (with Additional Charge)

* Hot Solder Dip Sn60Pb40 per MIL-PRF-55310 (QS ordering option)
* Tape and Reel

Specifications subject to change without prior notice.
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QT735 Series
Low Earth Orbit (LEO) Space Crystal Oscillators
3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

_.oo Q‘TE CH

CORPORATION

Table 1 - Maximum Ratings

Parameter Minimum  Maximum  Units
Supply Voltage (Option AC, HC) Vdd -0.3 +7 \
Supply Voltage (Option L, N, LW, NW, LP, NP) Vdd -0.3 +5 \%
Supply Voltage (Option R) Vdd -0.3 +3.6 \%
Operating Temperature Range Tc -55 +125 °C
Storage Temperature Tste -62 +125 °C
Lead Solder Temperature/Time +260/10 °Cls

Table 2 — Electrical Performance Characteristics (5V and 3.3V 50pF
CMOS)

Electrical AC (+5V, 50pF)

CMOS

HC (+5V, 15pF)
CMOS

LA (3.3V, 50pF)
CMOS

Parameters

Frequency Range 1.544MHz — 40.000MHz 1.544MHz — 75.000MHz 1MHz — 40MHz

Supply Voltage (Vdd) 5.0Vdc + 10% 3.3Vdc £ 10%

Frequency Stability See Part Number on Page 2

5 mA max. - <1.5MHz
7 mA max. - 1.5MHz ~ < 20MHz
20 mA max. - 20MHz ~ < 50MHz
30 mA max. - 50MHz ~ < 100MHz
40 mA max. - 100MHz ~ 125MHz

Supply Current 10 mA max. - < 20MHz

30 mA max. - 20MHz ~ < 50MHz

Measured without Load 40 mA max. - 50MHz ~ < 75MHz

at maximum Vdd

Duty Cycle
Measured at 50% of 45/55%
output
Rise and Fall Times 8 ns max. - < 20MHz
Measured between 10% 3 22 mgi' : 20MHz Nii%'\,\//l::fz 5 ns max. - 20MHz ~ < 50MHz 7ns max.
and 90% ) - 2 ns max. - 50MHz ~ 75MHz
Test Load 50pF 15pF 50pF
Start-up Time 8ms max.
Output Voltage .
(VOHNOL) 0.9vdd min. / 0.1Vdd max.
Output Current
(IOH/IOL) + 16mA max. + 8mA max.
Output Load (max.)
Enable/Disable VIH = 4.0V Active VIH = 2.0V Active
VIL £ 0.8V High Z VIL £ 0.5V High Z
. +2ppm (30 days)
E;%c!%ercg{égmg at +5ppm max. (First Year)
- +2ppm max. (Each Year Thereafter)
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QT735 Series
Low Earth Orbit (LEO) Space Crystal Oscillators
3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz
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Table 3 — Electrical Performance Characteristics (Low Voltage CMOS)

Electrical
Parameters

L (+3.3V)

CMOS

N (+2.5V)
CMOS

R (+1.8V)
CMOS

Frequency Range

32.768kHz, 1TMHz — 125MHz

32.768kHz, 1MHz — 125MHz

1.5MHz — 125MHz

Supply Voltage (Vdd)

3.3Vdc = 10%

2.5Vdc = 10%

1.8Vdc + 10%

Frequency Stability

See Part Number on Page 2

Supply Current

Measured without Load
at maximum Vdd

5 mA max. - <1.5MHz
7 mA max. - 1.5MHz ~ < 20MHz
20 mA max. - 20MHz ~ < 50MHz
30 mA max. - 50MHz ~ < 100MHz
40 mA max. - 100MHz ~ 125MHz

5 mA max. - <1.5MHz
7 mA max. - 1.5MHz ~ < 20MHz
15 mA max. - 20MHz ~ < 50MHz
20 mA max. - 50MHz ~ < 75MHz
25 mA max. - 75MHz ~ < 100MHz
30 mA max. - 100MHz ~ 125MHz

5 mA max. - 1.5MHz ~ < 20MHz

15 mA max. - 20MHz ~ < 70MHz
20 mA max. - 70MHz ~ < 100MHz
25 mA max. - 100MHz ~ 125MHz

Duty Cycle
Measured at 50% of
output

45/55%

Rise and Fall Times
Measured between 10%
and 90%

200ns max. - 32.768kHz
6 ns max. - 1.000MHz ~ < 20MHz
4 ns max. - 20MHz ~ < 50MHz
3 ns max. - 50MHz ~ < 75MHz
2 ns max. - 75MHz ~ 125MHz

6 ns max. - < 20MHz
5 ns max. - 20MHz ~ < 50MHz
3 ns max. - 50MHz ~ 125MHz

VIL = 0.5V High Z VIL £ 0.5V High Z

Test Load 15pF max.
Start-up Time 8ms max.
Output Voltage .
Output Current
(|OH/|OL) + 8mA max.

. VIH = 2.0V Active VIH 2 1.75V Active VIH = 1.26V Active
Enable/Disable

VIL £ 0.5V High Z

Frequency Aging at

+2ppm (30 days)
+5ppm max. (First Year)

*70°C£3°C +2ppm max. (Each Year Thereafter)
10Hz -90 dBc/Hz
100Hz -124 dBc/Hz
Phase Noise typ. 1kHz  -140 dBc/Hz
@20.000MHz 10kHz -148 dBc/Hz
(Note 1) 100kHz -155 dBc/Hz
1MHz  -157 dBc/Hz
10MHz -158 dBc/Hz
Notes

1. Guaranteed by design, not tested.
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_.oo Q‘TE CH QT735 Series

Low Earth Orbit (LEO) Space Crystal Oscillators
CORPORATION 3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Table 4 — Electrical Performance Characteristics (LVPECL and LVDS)

Electrical LP (+3.3V) NP (+2.5V) LW (+3.3V) NW (+2.5V)
Parameters LVPECL LVPECL LVDS LVDS

Frequency
Range

25.000MHz — 250.000MHz 80.000MHz — 250.000MHz

Supply Voltage

(Vdd) 3.3Vdc £ 5% 2.5Vdc + 5% 3.3Vdc = 5% 2.5Vdc = 5%

Frequency

Stability See Part Number on Page 2

Supply Current

Measured without 50mA typ. | 75mA max. 60mA max.
Load at maximum
vdd

Duty Cycle
Measured at 50% 45/55%
of output

Rise and Fall
Times
Measured 600ps typ. | 1000ps max.
between 20% and
80%

Test Load 50Q into Vdd-2V 100Q Differential
Start-up Time 10ms max.

Output Voltage 2.275V < VOH < 2.42V 1.475V < VOH < 1.62V VOH<16V
(VOH/VOL) 1.49V <VOL < 1.68V 0.69V < VOL < 0.88V VOL>0.9V
Enable/Disable VIH = 0.7*Vdd (Active)

(Pin 1 or Pin 2) VIL < 0.3*Vdd (High Z)

RMS Phase Jitter

(12kHz — 20MHz) 0.3ps nom. | 0.7ps max. 0.35ps nom. | 0.8ps max.
(Note 1)

+2ppm (30 days)

gtri(%eogcx '39(‘:"9 +5ppm max. (First Year)
- +2ppm max. (Each Year Thereafter)
Notes

1. Guaranteed by design, not tested.
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_.oo Q‘TE CH QT735 Series

Low Earth Orbit (LEO) Space Crystal Oscillators
CORPORATION 3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Table 5 — 100% Screening Tests (Option M — MIL-PRF-55310, Level B
with PIND Test)

Test Description Standard Method Condition Comments
Temperature Cycling 883 1010 B, 10 cycles
Constant Acceleration 883 2001 A Y1 (i)i:ﬁ;tion
Particle Impact Noise
Detection (PIND) 883 2020 B Note 1
Seal (Fine Leak) 883 1014 A1 Note 2
Seal (Gross Leak) 883 1014 C
Burn-In 883 1015 125°C for 160 hours Note 3

Electrical parameters at +25°C

Final Electrical Frequency Stability over temperature (5 points)

External Visual 883 2009

Notes
1. PIND testing shall be performed using five (5) independent passes and all failures found at the end of each pass are
rejected. The survivors of the last pass are acceptable
2. Condition A1 Fine Leak Rate is 5x10°® atm-cm®/s Helium gas.
3. Burn-in shall be under the specified load and nominal voltage conditions.

Table 6 — 100% Screening Tests (Option E — Engineering Model)

Test Description Standard Method Condition Comments
Seal (Fine Leak) 883 1014 A1
Seal (Gross Leak) 883 1014 C

Electrical parameters at +25°C

Final Electrical Frequency Stability over temperature (5 points)

External Visual 883 2009

Notes
1. Condition A1 Fine Leak Rate is 5x10 atm-cm®/s Helium gas.
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_.oo Q‘TE CH QT735 Series

Low Earth Orbit (LEO) Space Crystal Oscillators
CORPORATION 3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Table 7 — Group A per MIL-PRF-5510, Level B (Optional per PO)

Test Description Condition

Over specified operating temperature range,

- measure output frequency at minimum 10 equally

Frequency vs. Temperature Stability spaced points of the temperature extremes. Test
points shall include room temperature.
Supply Current
Output Voltage
Rise and Fall Time +25°C
Duty Cycle
Start-up Time
Apply over voltage 20% above maximum specified
Overvoltage Survivability supply voltage for 1 minute with no performance
degradation
Notes:
1. All electrical tests shall be performed during Group A with the exception of any tests performed as part of final
electrical testing during 100 percent screening.

Table 8 — Group B (Aging) per MIL-PRF-5510, Level B (Optional per
PO)

Test Description Test Condition

Frequency Aging ‘ Per MIL-PRF-55310: +70°C £ 3°C for 30 days (Note 1)

Notes
1. Normally, frequency aging tests are for 30 days. However, the frequency aging test may be ceased if after 15 days the
measured aging rate is less than half of the specified 30 day aging rate in Table 2.

6161 Chip Ave (310) 836-7900 QPDS-0238
Cypress, CA 90630 https://g-tech.com Revision D
08/12/2026



_.oo Q"TE CH

CORPORATION

QT735 Series

Low Earth Orbit (LEO) Space Crystal Oscillators
3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Table 9 — Group C per MIL-PRF-5510, Level B (Optional per PO)

Subgroup Test Description

Test Conditions and Requirements

Quantity

Accept (Reject)

Vibration, Sinusoidal
(Non-Operating)

MIL-STD-202, Method 204, Condition G

Shock, Specified Pulse
(Non-Operating)

MIL-STD-202, Method 213, Condition |
Two Blows in each of the three mutually
perpendicular axis
MIL-PRF-55310, Paragraph 4.8.41

MIL-STD-202, Method 107, Condition B

Thermal Shock MIL-PRF-55310, Paragraph 4.8.45 40
Ambient Pressure
) (Non-Operating) MIL-PRF-55310, Paragraph 4.8.46.1
Ambi ) MIL-STD-202, Method 105, Condition C
mbient Pressure (Operating) MIL-PRF-55310, Paragraph 4.8.46.2
Storage Temperature MIL-PRF-55310, Paragraph 4.8.47
Resi . MIL-STD-202, Method 210, Condition C
esistance to Soldering Heat MIL-PRF-55310, Paragraph 4.8.49.1
3 MIL-STD-202, Method 106 2(0)
Moisture Resistance (Step 7b, Vibration sub cycle shall be omitted)
MIL-PRF-55310, Paragraph 4.8.50
Salt Atmosphere MIL-STD-883, Method 1009, Condition A
. MIL-STD-202, Method 211, Condition A
Terminal Strength (Pull Test: 2Ibs each terminal for 10 sec) 100
4

Resistance to Solvents

MIL-STD-202, Method 215
MIL-PRF-55310, Paragraph 4.8.54

1(0)

Additional Information

1. Products on this data sheet are designed using Class B integrated circuits with
Radiation tolerance of 50kRad(Si) minimum Total lonizing Dose and use high Q

cultured quartz.
2. ESD HBM Class 1C.

3. Standard packaging is in an anti-static plastic tube. Tape and reel is available for

an additional cost.

4. Screening and QCI data shall not be serialized.
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Q"TE C] 1 _ QT735 S(_eries
CORPORATION Low Earth Orbit (LEO) Space Crystal Oscillators

3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Package Outline and Pin Connections

Dimensions are in inches [mm]

QT735 CMOS Package
(SMT, 4 Pads)

Q10.000000 7
01629 T2 %
Fix T

—1 f RECOMMENDED

0.047+0.006
[ 1 .20!0.]5} LAND PATTERN.

0.126+0.008
[3.20+0.20]

0.10040. 006
2.5440.15

V
)

J

[1.50]
0.039:0.006 |

[1.00£0.15] 0.087+0.01

[220:0.15] An external bypass capacitor 0.01pF
[ is required between Vdd and GND

- am
% : [120] — L__L oo
i

0.047+0.006
[1.20£0.15]

QT735, 4 Pad
Pin No. Function
1 Enable/Disable
2 GND/Case
3 Output
4 VDD

Marking

Line 1: QXXX.XXXXXX (9 or 10 Characters of Frequency inclusive of decimal and Q)
Line 2: Dot (Pin 1 Ind.), Date code (YY/WW), Internal Traceability Code, Part Level (M or E)

Package Information

* Package material: 90% Al,O3
* Lead Finish: Electro nickel underplating 1.27um ~ 8.89um typ., with gold 0.3uym ~ 1.0pm
flash plate
*  Weight: 0.057g typ.
+ ESD Class 1C (HBM)
6161 Chip Ave (310) 836-7900 QPDS-0238
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Q"TE C] 1 _ QT735 S(_eries
CORPORATION Low Earth Orbit (LEO) Space Crystal Oscillators

3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Package Outline and Pin Connections

Dimensions are in inches [mm]

QT735 LVDS, LVPECL Package
(SMT, 6 Pads)

Q156.250000 Z
?;231322?[ 1629 T2 | 7

0.19720.008
5.00£0.20] 0.10

I T ' RECOMMENDED

LAND PATTERN.
77

RO.01 0.10020 ()06
[032] [2 5420.15]

5

0.047+0.006
[1.20£0.15]

0.05
[1.20]

!

o: 8 —Lh

Nﬂw

0.047+0.006 0.1uF or

[1.2040.15] 0.04 0.01uF
4| [090] CAP

An external bypass capacitor 0.01uF

" 0035 is required between Vdd and GND
~ [oso]

N

6X 0.025
[0.64]

QT735, 6 Pad

Pin No. Function
Enable/Disable or NC
Enable/Disable or NC

GND/Case

Output
Output N
Vdd

DA |WIN|=

Marking

Line 1: QXXX.XXXXXX (9 or 10 Characters of Frequency inclusive of decimal and Q)
Line 2: Dot (Pin 1 Ind.), Date code (YY/WW), Internal Traceability Code, Part Level (M or E)

Package Information

* Package material: 90% Al2O3

* Lead Finish: Electro nickel underplating 1.27um ~ 8.89um typ., with gold 0.3uym ~ 1.0pm
flash plate

*  Weight: 0.057g typ.

+ ESD Class 1C (HBM)
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_.oo Q‘TE CH QT735 Series

Low Earth Orbit (LEO) Space Crystal Oscillators
CORPORATION 3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Embossed Tape and Reel Information

FEEDING (PULL) DIRECTION

i 1.75+0.1 21.5 2.0:0.1 4.0:0.1
0.3+.005 ] = i , ) -~ =
B T f

Reel Size vs Quantity:
QTY per Reel (pcs)
QT735

Reel Size (Diameter in mm)

Solder Reflow Profile

TYPICAL REFLOW PROFILE FOR SN-PB ASSEMBLY

TEMP(*C)
RAMP UP (3°C/S MAX) 2400

| _225° MIN.
| 240" MAX. |

[
o
! 1605 MIN. | |
1205 MAX.!

L
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 TIME (S)
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_.oo Q"TE CH QT735 Series

Low Earth Orbit (LEO) Space Crystal Oscillators
CORPORATION 3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Typical Test Circuit and Termination

Voo
’—“@ 4 3 OuTPUT Q
. 4 o.1pF | CMOS
POWER @ —__or |1 2] —_— 100
SUPPLY : 0.01pF 15pF | 10K 6 5 4 T
= | *) DUT LVDS a
f
12 3
I 1 GROUND | VoL
TRISTATE FUNCTION - OF 0R NG KL —

(PINS 1/2)
(*) CL INCLUDES PROBE AND JIG CAPACITANCE

LVPECL Circuit

VDD
Q
%50
6 5 4 VbD-2V
DUT LVPECL aQ
T2 3
| ‘ J7 50
OE OR NC VoD-2V
(PINS 1/2)

Standard Waveform Measurements (CMOS, Typical)

SYMMETRY = X 100%

TR — |m— — |-m—TF

VDD

VOH /7
0.9xVDD

// 0.5xVDoD
0.1xVoD

voL -—— 4/

GND
[ TH ———
[r————— T —_——
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Q-TE C] 1 _ QT735 Series
CORPORATION Low Earth Orbit (LEO) Space Crystal Oscillators

3.2x5mm | 1.8V, 2.5V, 3.3V, 5V | 1.000MHz to 250MHz

Revision Log

DCO Revision Revision Summary Page(s) Date
Affected
WF1014 D Update document format and order of All 08/12/2026
content

Add full QCI Tables (Groups A, B, C)
Update screening final electrical tests and
Group A to clarify tests performed

Code 16 was transferred to Code 18
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