Synchronizing the
World’'s Fastest Systems

Multi-gigahertz digital timing with sub-20 fs jitter,
engineered for optical transport, Al infrastructure,
and high-speed networking platforms.
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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 Al infrastructure scale, engineers Digital Timing That Delivers
must maintain signal integrity at multi-gigahertz frequencies while

minimizing jitter, phase noise, and power-supply noise. *  Multi-gigahertz performance
Mixed-Signal Devices delivers digitally synthesized timing solutions *  Sub-20 femtosecond jitter

using BAW resonators and advanced CMOS integration, enabling
multi-gigahertz performance with femtosecond-level precision for the
world’s fastest systems.

»  Engineered for next-generation
infrastructure

Key Performance Advantages

.

Sub-20 Femtosecond Jitter Maintains signal integrity for multi-gigahertz optical transport, :
coherent optics, and Al 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 eonfigurations simplify clock-tree
design and reduce system complexity. '

System Performance Applications

*  Network Equipment (Optical Modules, routers)
100G/200G/400G/800G/1.6T/3.2T OTN,
Coherent optics

*  Multi-GHz timing capability for next-generation
systems

*  Femtosecond-level jitter performance .
J P . Storage, switches, servers, NICs, accelerators

« 3G to 24G SDI broadcast video

* Reliable operation in demanding system *  10G/40G/100G optical ethemnet
environments «  112G/224G/448G PAM4 Clocking

*  Test and measurement equipment

* High stability across voltage and temperature
variations
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Product Summary

Single Output Package (mm) Product Description Translation
MS1130/MS1150 2.5X2.0, 6LGA DSO (Digitally Synthesized Oscillator) YFEHIRSE:
MS1180/MS1190 2.0X1.6, 6LGA DSO (Digitally Synthesized Oscillator) HF SRS
MS1133/MS1153 2.5X2.0, 6LGA DSO (Digitally Synthesized Oscillator), HFEMIREER B8

Dual Frequency

MS1135 2.5X2.0, 6LGA DSO (Digitally Synthesized Oscillator), FFERIRSES
2.5Vdd/3.3Vdd 2.5V/3.3VItE
MS1220/MS 1240 3.2X2.5, 8LGA Voltage Controlled Oscillator (VCO) BiEiRERR
MS1300/MS1310 3.2X2.5, 8LGA Temperature Compensated Oscillator (TCO) e ER SR
MS1500/MS1510 3.2X2.5, 8LGA Jitter Attenuator (JA) RENZH=S

Multi-Outputs Package (mm) Application
MS2508 5X5, 40LGA JA + Clockgen (1 input, 8 outputs) BIEN=IRS+ R EEER A 2%

(1ERE A, 8EREIL)
MS2008 5X5, 40LGA Clockgen (8 outputs) FFEEs A28 (BRKEL)
MS2700 5X5, 32LGA Fanout Buffer (1 input, 8 outputs) BHiEER (1K@MA, skt
MS2416 9X9, 100BGA Network Synchronizer (10 inputs, 16 outputs) AEE e (10KREA - 1688 )
MS4000 6X6, 60BGA FMCW Chirpgen FMCW#E M ERSE(S IR 2R
MS4022 Module RF Synth Module SHSEE R ARt
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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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Current Mean Min Max Range (Max-Min) Std Dev ﬂ Count
O Fall time(1-2) 53406 ps 53.50725 ps 50371 ps 56.690 ps 6319ps 794.06 fs 14448
® Rise time(1-2) 53.269 ps 5246031 ps 49.648 ps 55275 ps 5627 ps 73423 fs 14477
© Frequency(1-2) 15624414 MHz 15625158 MHz 15619265 MHz 15632311 MHz 13046261 kHz 14961151kH 14477

Power Supply Noise Rejection

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 <01 Below noise floor <0.1 Below noise floor <01
1 KHz Below noise floor <01 Below noise floor <0.1 Below noise floor <01
5 KHz Below noise floor <01 -99.4 <0.1 -92.4 <0.1
10 KHz -110 <041 -105.5 <041 -98.6 <01
50 KHz -120.6 <041 Below noise floor <041 Below noise floor <041
100 KHz Below noise floor <01 Below noise floor <0.1 Below noise floor <01
1 MHz Below noise floor <041 Below noise floor <041 Below noise floor <041
10 MHz Below noise floor <01 Below noise floor <0.1 Below noise floor <01
PSPN - Power Supply Induced Phase Noise Spur (dBc)
PSJS - Power Supply Induced Jitter Sensitivity (fs/mV) Peak-to-Peak
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DSO (Digitally Synthesized Oscillator)

BF S HIRSE
MS1130/MS1180

* 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

PARAMETER SYMBOL SPECIFICATION TEST CONDITION/COMMENT
Frequency range Fewk 10 MHz to 1000 MHz
Supply Voltage Voo 1.8V 5%
Temperature range Ta -40°C to 85°C
Ext Temperature range Ta -40°C to 105°C
Frequency stability Fsrs +20ppm -40°C to 105°C
Input voltage Vi 0.7xVdd min
L 0.3XVdd max
Powerup time Trwr 10ms max 0.9xVdd until stable Fclk
Output Duty Cycle DC 48% to 52%
Output Rise/Fall Time Tr/ Tk 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) D irrer 35fs 156.25 MHz
25fs 312.5 MHz
26fs 491.52 MHz
27fs 625 MHz
PIN NO NAME DESCRIPTION
OE VDD 1 OE Output Enable
2 NC No Connect
Fs CLK- 3 GND Ground
4 CLK+ Clock Output
GND CLK+ 5 CLK- Complementary Clock Output
6 VDD Power Supply
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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 Al data centers,
5G infrastructure, and advanced automotive platforms. Engineered for performance,
integration, and reliability, this is timing built for what’s next.
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Reimagining Clocks — o —
Mixed-Signal Devices w ‘ Pt
delivers multi-gigahertz N\ T < Eaamble g

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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