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Feature
+ Ext remely low  environment al sensit ivit y, w it h a t ypical 

t emperat ure coef f icient  of  2E-14/°C

+ Aut omat ic Calibrat ion of  Rubidium Clock Frequency Using

 GNSS

+ Highly sensit ive GNSS concurrent  recept ion t o adapt  t o 

t he harsh global environment

+ Support s Full GNSS: GPS/QZSS、GLONASS、BeiDou、

GALILEO 

+ Cesium-clock-level, rubidium at omic clock and 

t emperat urecont rolled cryst al oscillat or combined 

f requency st andard

+ Frequency st abilit y 100000 second <4E-14

+ 1s\10s st abilit y 3E-13

+ Suppoot s f ive 10 MHz ult ra-low -noise isolat ed amplif ier 

out put s 

+ Support s 1-channel 10 MHz sine w ave out put

+ Built -in high-performance rubidium at omic clock w it h a 

mont hly deviat ion of  t he level of  2 μ s

+ High reliabilit y w it h an ult ra-long rubidium bubble design 

life of  ≥20 years

+ 1PPS disciplining funct ion, aut omat ically calibrat es 

f requency and eliminat es f requency dr if t

+ Relat ive t o UTC t ime accuracy reaches nanosecond level

+ MTBF > 100000 hours

Applicat ion

+ Used in met rological calibrat ion, deep-space explorat ion, 

and ePRTC

The T770 GNSS met rology-grade rubidium at omic f requency st andard 

out put s a 1PPS signal,w hich is der ived by f requency division of  t he 

rubidium at omic clock signal and is synchronized w it h t he UTC t ime 

out put  by GNSS. Compared t o t he raw  GNSS 1PPS, t he f requency-

divided pulse has been smoot hed t o eliminat e t he ef fect s of  

f luct uat ions and jumps in t he raw  pulse, t hereby providing a 

reproducible UTC t ime reference. When GNSS signals are lost  or 

abnormal, t he device int elligent ly det ect s t he issue and aut omat ically 

sw it ches t o rubidium at omic clock t ime-keeping mode, cont inuously 

providing a highly st able t ime and f requency signal. The device 

sof t w are employs mult iple ant i-int erference det ect ion and 

ident if icat ion algor it hms developed by BDSTAR TIME t o det ect  signal 

anomalies caused by int erference and malicious at t acks on GNSS 

signals. It  can be f lexibly conf igured w it h var ious clock signal out put

Overview

The T770 met rology-grade rubidium at omic f requency st andard is 

an ult ra-st able rubidium at omic clock specif ically designed for high-

precision t ime-keeping and f requency measurement . The device 

employs a high-performance quant um syst em and int elligent  cont rol

 circuit ry, combined w it h precision t emperat ure cont rol t echnology 

and int elligent  algor it hms. It s f requency st abilit y, f requency dr if t , 

and t emperat ure coef f icient  are all 10 t imes bet t er t han t hose of  

st andard commercial rubidium clocks, and it s f requency st abilit y 

curve int ersect s w it h t hat  of  a small cesium clock at  approximat ely 

t he 1-day mark.

s.

The T770 met rology-grade rubidium at omic f requency st andard 

feat ures a 2U chassis design and can out put  10 MHz and 5 MHz sine 

w aves, 1PPS, and TOD informat ion (opt ional support  for mult iple 100 

MHz, 90 MHz, 80 MHz, and IRIG-B out put s). It  is w idely applicable in 

f ields such as enhanced pr imary t ime sources (ePRTC), radar , 

communicat ions, met rological calibrat ion, and aerospace t elemet ry and 

cont rol.
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Output

Out put  f requency: 10 MHz, 5 channels, BNC , 

st andard sine w ave, range 13 ± 1 dBm, 50 Ω

Phase noise： ≤ -113dBc/Hz @1Hz

                ≤ -143dBc/Hz @10Hz

                ≤ -155dBc/Hz @100Hz

                ≤ -157dBc/Hz @1kHz

                ≤ -160dBc/Hz @10kHz

                ≤ -160dBc/Hz @100kHz

Dist ort ion：Harmonic≤ -40dBc，Non-harmonic：≤ -80dBc

Out put  f requency: 5 MHz, number of  channels: 1, 

specif icat ions similar t o 10 MHz

St andard    High-Performance

Dr if t  rat e/Day ±3E-13 ±1E-13

Temperat ure
 coef f icient  /° C ≤ 1E-13 ≤ 5E-14

1PPS: 4-channel conf igurat ion, BNC , TTL level, 50Ω impedance.

Pulse w idt h: 100ms; r ising edge: <10ns; jit t er : <1ns. 

When GNSS is locked, t he 1PPS synchronizes w it h GNSS. 1PPS 

input : 1 channel, TTL level.

GNSS receiver

Receiver Type: 72-channel professional t iming-grade GPS/

QZSS L1 C/A, GLONASS L10F, BeiDou B1, SBAS L1 C/A: 

WAAS, EGNOS, MSAS, GAGAN, Galileo E1B/C

Dat a Updat e Rat e: Up t o 4 Hz for parallel GNSS

Posit ioning Accuracy: 2.5 m CEP; Cold St art : 28 s; 

Assist ed Cold St art : 2 s;

Timing Accuracy: 20 ns

Sensit ivit y: Tracking and Navigat ion: -166 dBm; Cold St art :

 -157 dBm;

Physical and Environmental Parametersand 

Dimensions

2U chassis:447×89×300mm

Pow er Supply：220V±20%  47Hz ～ 63Hz

Operat ing Temperat ure: -10°C t o +55°C (main unit ); -40°C

 t o +75°C (ant enna)

St orage Temperat ure: -45°C t o +85°C

Humidit y: 95% non-condensing

Pow er Consumpt ion: 100W  Weight : 3.5 kg
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Frequency 
st abilit y 

St andard    High-Performance

1s ≤ 5E-13 ≤ 3E-13

10s ≤ 5E-13 ≤ 3E-13

100s ≤ 1E-13 ≤ 1E-13

1000s ≤ 5E-14 ≤ 4E-14

10000s ≤ 5E-14 ≤ 3E-14

100000s  ≤ 5E-14 ≤ 4E-14

Comparison with similar product
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