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MD-012 PPS Disciplined Module

The MD-012 is one of our standard platform modules. This module can provide 1 PPS TTL,10 MHz sine wave and 10 MHz square wave
outputs that are disciplined to an external reference input. This module has a built-in, digitally corrected OCXO and can be customized
to meet specific customer requirements with different RF outputs and environmental hardening.

1 PPS TTL output signal

10 MHz sine wave and square wave outputs
Other RF output frequencies available
Adaptive aging correction during holdover
Barometric pressure correction

Serial communication interface

1 PPS to 75 MHz reference frequency input

MD-012 OCXO N/A 5.00E-12

https://www.microchip.com/en-us/product/MD-012

GNSS Disciplined Oscillator Modules

Holdover (24 hours): 15E-7 s
Power: 7.5W Steady State
Supply Voltage: 12.0 VDC
Aging/Day: 0.06 ppb
Temperature Stability: 0.4 ppb
Size: 114 x 60 mm

Temp Range: -40°C to +85°C

6.00E-12 =125 -140 -145


https://www.microchip.com/en-us/product/MD-012

MD-013 GNSS Disciplined Module L &

Summary

The MD-013 is one of our standard GNSSDO modules. This module can generate 1 PPS TTL, 10 MHz sine wave and 10 MHz
square wave outputs that are disciplined to an embedded 72-channel Single-Band GNSS receiver, with the option to upgrade
to a configurable L1/L2 or L1/L5 Dual-Band, multi-GNSS receiver. This module supports GPS, Galileo, BeiDou, and NavIC or an
external reference input that can override the GNSS receiver as the reference. This module has a built-in, digitally corrected
OCX0.

Features Specs
Embedded GNSS receiver Holdover (24 hours): 15E-7 s
Single-Band and Dual-Band receiver options available Power: 7.5W Steady State
1 PPS TTL output signal Supply Voltage: 12.0 VDC
10 MHz sine wave and square wave outputs Aging/Day: 0.06 ppb
Other RF output frequencies available Temperature Stability: 0.4 ppb
Adaptive aging correction during holdover Size: 114 x 60 mm
Barometric pressure correction Temp Range: -40°C to +85°C

Serial communications interface
NMEA 0183 V4.1
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https://www.microchip.com/en-us/product/MD-013
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https://www.microchip.com/en-us/product/MD-013

MD-013 ULTRA CLEAN GNSS Disciplined Module

The MD-013 ULTRA CLEAN is our highest performance standard
GNSSDO module. This module is designed around a high performance
OCXO that enables the module to have ultra-low phase noise and ADEV
outputs. This module can generate 1 PPS TTL, 10 MHz sine wave and

10 MHz square wave outputs that are disciplined to an embedded 72-channel Single-Band GNSS receiver, with the option to
upgrade to a configurable L1/L2 or L1/L5 Dual-Band, multi-GNSS receiver. This module supports GPS, Galileo, BeiDou, and NavIC
or an external reference input that can override the GNSS receiver as the reference.

Ultra-high performance OCXO Holdover (24 hours): 40E-7 s
Embedded GNSS receiver Power: 5.0 W Steady State
Single-Band and Dual-Band receiver options available Supply Voltage: 12.0 VDC

1 PPS TTL output signal Aging/Day: 0.2 ppb

10 MHz sine wave and square wave outputs Temperature Stability: 1.0 ppb
Adaptive aging correction during holdover Size: 114 x 60 mm

Barometric pressure correction Temp Range: -40°C to +85°C

Serial communications interface
NMEA 0183 V4.1

MD-013 L1
ULTRA CLEAN  OCXO H;té 3.00E-13 6.00E-13 9.00E-13  -118 140 -155 -160 164
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MD-014 Disciplined Atomic Oscillator Module

The MD-014 is one of our standard disciplined atomic clock modules. This module can generate 1 PPS TTL, 10 MHz sine wave and
10 MHz square wave outputs from an on-board, low-power SA65 Chip Scale Atomic Clock (CSAC), a high-stability SA53 Miniature
Atomic Clock (MAC) or a high-stability SA55 MAC. The atomic clock is disciplined to an external reference input supporting
frequencies from 1 Hz/1 PPS to 120 MHz.

Atomic Oscillator Models

Applications requiring fast startup, low power, and 1.5 us holdover up to 24 hours

Applications requiring high stability and 950 nanosecond holdover for up to 24 hours

Applications requiring high stability and 300 nanosecond holdover for up to 24 hours

1 PPS TTL output signal Holdover (48 hours): 12 ps (MD-014-0001), 900 ns
5.0V TTL standard and 3.3V LVTTL (MD-014-0002 & MD-014-0003)

10 MHz sine wave and square wave outputs Power: 9W Steady State

Other RF output frequencies available Warmup Time: 6 minutes

Adaptive aging correction during holdover Supply Voltage: 12.0 VDC

Barometric pressure correction Monthly Aging: 9E-10

Serial communications interface Temperature Stability: 5E-10

Size: 114 x 60 mm
Temp Range: -40°C to +80°C

MD-014 CSAC/MAC N/A 3.00E-11 1.00E-11 3.00E-12 -87 -114 -130

https://www.microchip.com/en-us/product/MD-014
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https://www.microchip.com/en-us/product/MD-014

MD-015 GNSS Disciplined Atomic Oscillator Module

Summary

The MD-015 is our GNSS disciplined atomic clock module. This
module can generate 1 PPS TTL, 10 MHz sine wave and 10 MHz
square wave outputs from an onboard low-power SA65 Chip Scale
Atomic Clock (CSAC), a high-stability SA53 Miniature Atomic Clock
(MAC) or a high-stability SA55 MAC. The atomic clock onboard the
module is disciplined to an embedded 72-channel multi-constellation
Single-Band GNSS receiver with the option to upgrade to a
configurable L1/L2 or L1/L5 Dual-Band, multi-GNSS receiver that
supports GPS, Galileo, BeiDou, and NavIC or an external reference
input supporting input frequencies from 1 Hz/1 PPS to 120 MHz.

Atomic Oscillator Models

MD-015-0001 SA65 CSAC

* Applications requiring fast startup, low power, and 1.5 us
holdover up to 24 hours

MD-015-0002 SA53 MAC

* Applications requiring high stability and 950 nanosecond
holdover for up to 24 hours

MD-015-0003 SA55 MAC

“MAc 7

MD-015 \ \

R\ MicrocHIP

CSAC

+ Applications requiring high stability and 300 nanosecond holdover for up to 24 hours

Features Specs

* Embedded GNSS receiver—GPS, Galileo, BeiDou, and * Holdover (48 hours): 12 pys (MD-014-0001), 900 ns
NavIC (MD-014-0002 & MD-014-0003)

* Single-Band and Dual-Band receiver options * Power: 9W Steady State

* 1 PPSTTL output signal *  Warmup Time: 6 minutes

* 5.0VTTL standard and 3.3V LVTTL * Supply Voltage: 12.0 VDC

* 10 MHz sine wave and square wave outputs *  Monthly Aging: 9E-10

* Other RF output frequencies available * Temperature Stability: 5E-10

* Adaptive aging correction during holdover * Size: 114 x 60 mm

* Barometric pressure correction * Temp Range: -40°C to +80°C

* Serial communications interface

L1
MD-015 CSAC/MAC L1/L2 3.00E-11 1.00E-11

3.00E-12

L1/L5

https://www.microchip.com/en-us/product/MD-015
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MD-175 High Stability GNSS Disciplined Oscillator Module \

Summary o
The MD-175 is a fully integrated GNSS disciplined oscillator module in a compact, surface- S ,\'\
mount 40 x 50 mm footprint. The module can generate sine wave or 10 MHz CMOS, and ¥
1 PPS HCMOS outputs and can be disciplined to an embedded 72-channel receiver that
supports GPS, GLONASS and Galileo. An on-board precision OCXO provides high stability
in unlocked mode and enables excellent holdover. The module can also operate over a
temperature range of -40°C to +85°C.

Features Specs
Embedded GNSS receiver—GPS, Galileo, GLONASS and Holdover (24 hours): 15E-7 s
BeiDou Power: 2.0W Steady State
1 PPS LVCMOS output signal Supply Voltage: 5.0 VDC
10 MHz sine wave RF output Aging/Day: 0.06 ppb
Other RF output frequencies available Temperature Stability: 0.4 ppb
Serial communication interface Size: 40 x 50 mm
NMEA 0183 V4.1 Temp Range: -40°C to +85°C

Adaptive aging correction during holdover
Barometric pressure correction

MD-175 Model Options
MD-1750-DAE-15E7-10M0000000 - 15E-7 24 Hour Holdover, CMOS RF Output
MD-1750-DEE-15E7-10M0000000 - 15E-7 24 Hour Holdover, Sinewave RF Output
MD-1750-DAE-40E7-10M0000000 - 40E-7 24 Hour Holdover, CMOS RF Output
MD-1750-DEE-40E7-10M0000000 - 40E-7 24 Hour Holdover, Sinewave RF Output
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MD-175 OCXO L1 5.00E-12 1.00E-11 -125 -140 -145

https://www.microchip.com/en-us/product/MD-175
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https://www.microchip.com/en-us/product/MD-175

MD-176 High Stability PPS Disciplined Oscillator Module

Summary ; ©
The MD-176 is a fully integrated disciplined oscillator module in a compact, surface-mount &0&
40 x 50 mm footprint. The module provides a sine wave or 10 MHz CMOS, and 1 PPS HCMOS S \ \r\Q)

output. An on-board precision OCXO provides high stability in the unlocked mode, enabling
excellent holdover capability. The module operates over a temperature range of —-40°C to

+85°C.
Features Specs
* 1 PPS LVCMOS output signal * Holdover (24 hours): 15E-7 s
* 10 MHz sine wave RF output © Power: 2.0W Steady State
Other RF output frequencies available * Supply Voltage: 5.0 VDC
Serial communication interface * Aging/Day: 0.06 ppb
NMEA 0183 V4.1 * Temperature Stability: 0.4 ppb
+ Adaptive aging correction during holdover +  Size:40 x 50 mm
¢+ Barometric pressure correction + Temp Range: -40°C to +85°C

MD-176 Model Options

* MD-1760-DAE-15E7-10M0000000 - 15E-7 24 Hour Holdover, CMOS RF Output

*  MD-1760-DEE-15E7-10M0000000 - 15E-7 24 Hour Holdover, Sinewave RF Output
MD-1760-DAE-40E7-10M0000000 - 40E-7 24 Hour Holdover, CMOS RF Output
MD-1760-DEE-40E7-10M0000000 - 40E-7 24 Hour Holdover, Sinewave RF Output

Part Number

Embedded
Oscillator
Receiver
ADEV t=1s
ADEV t=10s
Phase Noise
(dBc/Hz)
Phase Noise
(dBc/Hz)
Phase Noise
(dBc/Hz)

MD-176 OCXo N/A 5.00E-12 1.00E-11 -125 -140 -145

https://www.microchip.com/en-us/product/MD-176
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https://www.microchip.com/en-us/product/MD-176

MD-177 Low Phase Noise PPS Disciplined Oscillator Module

The MD-177 is a fully integrated disciplined oscillator module in a compact, surface-mount
40 x 50 mm footprint. The module provides a 10 MHz sine wave RF output and 1 PPS
HCMOS output. An on-board low-noise OCXO provides low-phase-noise RF outputs. The
module operates over a temperature range of -40°C to +85°C.

1 PPS to 75 MHz reference input

1 PPS LVCMOS output signal

10 MHz sine wave RF output

Other RF output frequencies available
Adaptive aging correction during holdover
Barometric pressure correction

Serial communication interface

Holdover (24 hours): 100E-7 s
Power: 2.0W Steady State
Supply Voltage: 5.0 VDC
Aging/Day: 0.2 ppb
Temperature Stability: 1.0 ppb
Size: 40 x 50 mm

Temp Range: -40°C to +85°C

MD-177 OCXO N/A 5.00E-12 1.00E-11 -135

https://www.microchip.com/en-us/product/MD-177
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https://www.microchip.com/en-us/product/MD-177

MD-178 Low Phase Noise GNSS Disciplined Oscillator Module @ MicrocHIP

Summary MD'1 78

The MD-178 is a fully integrated GNSS disciplined oscillator module in a compact surface
mount 40 x 50 mm footprint. The module can generate 10 MHz and 1 PPS HCMOS
outputs and can be disciplined to an embedded 72-channel receiver that supports

GPS, GLONASS and Galileo. An on-board low-noise OCXO provides low-phase-noise RF
outputs. The module can operate over a temperature range of -40°C to +85°C.

Features
Embedded GNSS receiver—GPS, Galileo, GLONASS and BeiDou
1 PPS LVCMOS output signal
10 MHz sine wave RF output
Other RF output frequencies available
Serial communication interface
NMEA 0183 V4.1
Adaptive aging correction during holdover
Barometric pressure correction

Specs
Holdover (24 hours): 100E-7 s
Power: 2.0W Steady State
Supply Voltage: 5.0 VDC
Aging/Day: 0.2 ppb
Temperature Stability: 1.0 ppb
Size: 40 x 50 mm
Temp Range: -40°C to +85°C
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MD-178 OCXO L1 5.00E-12 1.00E-11 -135 -155 -165 -170

https://www.microchip.com/en-us/product/MD-178
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MD-261 Small Form Factor GPS Disciplined Oscillator Module

Summary

The MD-261 is a fully integrated GNSS disciplined oscillator module in a compact,

surface-mount 25 x 20 mm package. The module provides 10 MHz and 1 PPS HCMOS outputs and has an embedded 26-channel
receiver that is GPS and GLONASS compatible. An onboard OCXO or high-precision TCXO is available. The module operates from
-40°C to +85°C and can provide a holdover of 1.5 ps for more than 4 hours over a +2°C temperature window. An evaluation kit
with operating software is available for development purposes.

Features Specs

+ Embedded GNSS receiver-GPS and GLONASS compatible *  Holdover (24 hours): 80E-7 s

* 1 PPS HCMOS output signals * Power: 1.5W or 0.43 W Steady State
10 MHz HCMOS output signals * Supply Voltage: 5.0 VDC
1 PPS external reference input * Aging/Day: 0.2 ppb

+  Other output frequencies available * Temperature Stability: 1.0 ppb

* Modified NMEA (VSIP) + Size:20 x 25 mm

* Holdover to 1.5 ps over 4 hours, 8 ps over 24 hours * Temp Range: -40°C to +85°C

MD-261 Model Options

* MD-2610-DAE-15E7-10M0000000 - 15E-7 24 Hour Holdover, CMOS RF Output
MD-2610-DEE-15E7-10M0000000 - 15E-7 24 Hour Holdover, Sinewave RF Output
MD-2610-DAE-40E7-10M0000000 - 40E-7 24 Hour Holdover, CMOS RF Output

*  MD-2610-DEE-40E7-10M0000000 - 40E-7 24 Hour Holdover, Sinewave RF Output
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3E-11 5E-11 -120 -145 -150

MD-261 0CX0 L1 Er SE10 90 140 -55

https://www.microchip.com/en-us/product/MD-261
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Evaluation Kits

The evaluation kits are intended to provide and quick and easy connection to the GNSSDO modules for configuration and
monitoring. There two different evaluation kits, one for the mezzanine mount modules and one for the board mount modules.

LED indicators for module status

Easy power hook-up using “wall-wart” style power supply
Easy connection to any laptop or desktop computer via USB
Microchip VDOM3 monitoring software
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