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Synchronizing the 
World’s Fastest Systems
Multi-gigahertz digital timing with sub-20 fs jitter,  
engineered for optical transport, AI infrastructure,  
and high-speed networking platforms.

mixed-signal.com
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Digital Timing for Multi-Gigahertz Systems 

Precision timing is becoming a critical constraint in next-generation 
systems. As optical data rates and AI infrastructure scale, engineers 
must maintain signal integrity at multi-gigahertz frequencies while 
minimizing jitter, phase noise, and power-supply noise.

Mixed-Signal Devices delivers digitally synthesized timing solutions 
using BAW resonators and advanced CMOS integration, enabling 
multi-gigahertz performance with femtosecond-level precision for the 
world’s fastest systems.

Digital Timing That Delivers

•	 Multi-gigahertz performance

•	 Sub-20 femtosecond jitter

•	 Engineered for next-generation 
infrastructure

System Performance

•	 Multi-GHz timing capability for next-generation 
systems

•	 Femtosecond-level jitter performance

•	 High stability across voltage and temperature  
variations

•	 Reliable operation in demanding system  
environments

Applications
•	 Network Equipment (Optical Modules, routers)

100G/200G/400G/800G/1.6T/3.2T OTN, 
Coherent optics

•	 Storage, switches, servers, NICs, accelerators

•	 3G to 24G SDI broadcast video

•	 10G/40G/100G optical ethernet

•	 112G/224G/448G PAM4 Clocking

•	 Test and measurement equipment

Key Performance Advantages

Sub-20 Femtosecond Jitter Maintains signal integrity for multi-gigahertz optical transport, 
coherent optics, and AI networking systems.

50ps Rise/Fall Times Improved high-frequency clock integrity and receiver compatibility.

Multi-Gigahertz Performance Oscillator solutions support frequencies up to 2.2 GHz, 
enabling next-generation high-speed architectures.

Digital Timing Architecture Digitally synthesized timing eliminates limitations of traditional 
PLL-based analog architectures.

BAW Resonator Stability Bulk Acoustic Wave resonators deliver superior high-frequency 
stability and phase-noise performance.

Noise Immunity Strong power-supply noise rejection improves clock stability in real-world 
system environments.

Programmable Integration Factory-programmable configurations simplify clock-tree 
design and reduce system complexity.
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Product Summary
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	 Single Output	 Package (mm)	 Product Description	 Translation	

	 MS1130/MS1150	 2.5X2.0, 6LGA	 DSO (Digitally Synthesized Oscillator)	 數字合成振蕩器

	 MS1180/MS1190	 2.0X1.6, 6LGA	 DSO (Digitally Synthesized Oscillator)	 數字合成振蕩器

	 MS1133/MS1153	 2.5X2.0, 6LGA	 DSO (Digitally Synthesized Oscillator), 	 數字合成振蕩器，雙頻	
	 	 	 Dual Frequency

	 MS1135	 2.5X2.0, 6LGA	 DSO (Digitally Synthesized Oscillator),	 數字合成振蕩器，	
	 	 	 2.5Vdd/3.3Vdd	 2.5V/3.3V供電

	 MS1220/MS1240	 3.2X2.5, 8LGA	 Voltage Controlled Oscillator (VCO)	 壓控振盪器

	 MS1300/MS1310	 3.2X2.5, 8LGA	 Temperature Compensated Oscillator (TCO)	 溫度補償振蕩器

	 MS1500/MS1510	 3.2X2.5, 8LGA	 Jitter Attenuator (JA)	 抖動衰減器

	  
	 Multi-Outputs	 Package (mm)	 Application		

	 MS2508	 5X5, 40LGA	 JA + Clockgen (1 input, 8 outputs)	 抖動衰減器+時鐘發生器	
	 	 	 	 （1路輸入, 8路輸出）

	 MS2008	 5X5, 40LGA	 Clockgen (8 outputs)	 時鐘發生器（8路輸出）

	 MS2700	 5X5, 32LGA	 Fanout Buffer (1 input, 8 outputs)	 扇出緩衝器（1路輸入, 8路輸出）

	 MS2416	 9X9, 100BGA	 Network Synchronizer (10 inputs, 16 outputs)	 網絡同步器（10路輸入，16路輸出）

	 MS4000	 6X6, 60BGA	 FMCW Chirpgen	 FMCW綫性調頻信號生成器

	 MS4022	 Module	 RF Synth Module	 射頻合成器模組	
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MS1150 Phase Noise Plots
312.5 MHz and 625 MHz Output Phase Noise
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MS1150 Phase Noise Plots
1250 MHz and 2200 MHz Output Phase Noise
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Rise/Fall Times
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Power Supply Noise Rejection
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	 156.25 MHz	 312.5 MHz	 625 MHz 

	 Ripple Frequency	 PSPN (dBc)	 PSJS (fs/mV)	 PSPN (dBc)	 PSJS (fs/mV)	 PSPN (dBc)	 PSJS (fs/mV) 
	 (50mV amplitude)

	 500 Hz	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1

	 1 KHz	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1

	 5 KHz	 Below noise floor	 < 0.1	 -99.4	 < 0.1	 -92.4	 < 0.1

	 10 KHz	 -110	 < 0.1	 -105.5	 < 0.1	 -98.6	 < 0.1

	 50 KHz	 -120.6	 < 0.1	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1

	 100 KHz	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1

	 1 MHz	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1

	 10 MHz	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1	 Below noise floor	 < 0.1

  PSPN - Power Supply Induced Phase Noise Spur (dBc) 
  PSJS - Power Supply Induced Jitter Sensitivity (fs/mV) Peak-to-Peak 
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•	 Frequency Range: 10 MHz to 1000 MHz
•	 Phase Jitter: 25fs typ@312.5 MHz
•	 Frequency Stability: ±20ppm
•	 Operating temperature: -40°C to 85°C, -40°C to 105°C
•	 Supply Voltage: 1.8V Typ
•	 Packages: 2.5x2.0mm, 2.0x1.6mm

Frequency range 	 FCLK 	 10 MHz to 1000 MHz
Supply Voltage 	 VDD 	 1.8V ±5%
Temperature range 	 TA	 -40°C to 85°C
Ext Temperature range 	 TA	 -40°C to 105°C
Frequency stability 	 FSTB 	 ±20ppm 	 -40°C to 105°C
Input voltage 	 VIH 	 0.7xVdd min
		  VIL 	 0.3XVdd max
Powerup  time 	 TPWR 	 10ms max 	 0.9xVdd until stable Fclk
Output Duty Cycle 	 DC 	 48% to 52%
Output Rise/Fall Time 	 TR / TF 	 50ps to 70ps 	 20% to 80% Vpp
LVDS output Diff 	 Vppk 	 500mV to 700mV 	 AC mode
LVDS Extended Output 	 Diff Vppk 	 800mV to 1600mV 	 AC mode
CML output 	 Diff Vppk 	 600mV to 1000mV 	 AC mode
LVPECL output 	 Diff Vppk 	 1200mV to 1600mV 	 AC mode
HCSL output 	 Diff Vppk 	 1100mV to 1600mV 	 DC mode
HCSL common-mode voltage 	 VCM 	 340mV to 360mV 	 DC mode 
Power supply -Jitter sensitivity 	 PSJS 	 0.1fs/mv 	 50mVpp ripple 50KHz-1MHz
Phase Jitter (12 kHz-20 MHz) 	 ФJITTER	 35fs	 156.25 MHz
			   25fs 	 312.5 MHz
			   26fs 	 491.52 MHz
			   27fs 	 625 MHz
			 

PARAMETER 	 SYMBOL 	 SPECIFICATION 	 TEST CONDITION/COMMENT

1 	 OE 	 Output Enable
2 	 NC 	 No Connect
3 	 GND 	 Ground
4 	 CLK+ 	 Clock Output
5 	 CLK-	 Complementary Clock Output
6 	 VDD 	 Power Supply

PIN NO	 NAME	 DESCRIPTION

1

2

3

6

5

4

OE

FS

GND

VDD

CLK-

CLK+
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DSO (Digitally Synthesized Oscillator)
數字合成振蕩器

MS1130/MS1180
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About Mixed-Signal Devices

Mixed-Signal Devices delivers timing and clock solutions for the world’s fastest systems. 
With femtosecond-level jitter, multi-gigahertz performance, and scalable CMOS 
architectures, our technology enables real-time synchronization across AI data centers, 
5G infrastructure, and advanced automotive platforms. Engineered for performance, 
integration, and reliability, this is timing built for what’s next.

Reimagining Clocks

Mixed-Signal Devices
delivers multi-gigahertz
digital timing solutions
engineered for the world’s
fastest systems.

Achieve sub-20 femtosecond
jitter and exceptional signal
integrity to eliminate jitter and
phase noise as system
bottlenecks—and futureproof
next-generation designs.
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