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  QRb Sync – STANDARD RS-232 CONTROL & MONITORING COMMANDS 

 

REVISION TRACKING LIST 
Software Revision Hardware Revision 

Date Version Comment  

01 APR 2014 1.096 Initial Release for QRb Sync  
 

 

FREQUENCY ADJUSTMENT & MONITORING FUNCTIONS 
The operating and monitoring parameters of the QRb Sync are accessible for read and write operations through 
the serial RS-232 port (9600 bits/sec., no parity, 1 start bit, 8 data bits, 1 stop bit). 
 
There are 2 basics commands, which are M, Cxxxx  
 
M<CR><LF>: monitors the basic internal signals of the atomic clock.  
The returned answer looks like:            HH GG FF EE DD CC BB AA <CR> <LF>  
 
Where each returned byte is an ASCII coded hexadecimal value, separated by a <Space> character. All parameters 
are coded at full scale.  
 
HH:     Read-back of the user provided frequency adjustment voltage on pin 2 (0 to5V) 
GG:     reserved 
FF:      peak voltage of Rb-signal (0 to 5V)  
EE:      DC-Voltage of the photocell (5V to 0V) 
DD:     varactor control voltage (0 to 5V)  
CC:      Rb-lamp heating current (Imax to 0) 
BB:      Rb-cell heating current (Imax to 0) AA: reserved  
 

Cxxxx<CR><LF> *:  output frequency adjustment through the synthesizer,  by steps of 5.12 × 10
-13

, where xxxx is a 

signed 16 bits word in hexa coded ASCII. This value is automatically stored in an EEPROM as last frequency which is 
applied after RESET or power-ON operation.  
 
In Track mode this correction is not in use. The function FCsddddd  does the same. But the data format is different. 
  
* Warning :: This command is acting into non-volatile memory. Numbers of commands sent during the whole unit 
life time limited to 10,000 in total (all commands cumulated). 
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  QRb Sync – STANDARD RS-232 CONTROL & MONITORING COMMANDS 

TIMING & LOCKING CONTROL FUNCTIONS 
Using the same data interface, the smart QRb Sync 37 models can accept the following basic ASCII commands: 
Data is in decimal ASCII code. 

Command 
Name 

Syntax 
Command 

Data Field 
(if any) 

Response 
Syntax 

Response Data 
(if any) 

Identification  ID<CR><LF>  -  TNTSRO-aaa/rr/s.ss  
<CR><LF>  

aaa: 100  
rr: revision number  
s.ss: software version  

Serial number  SN<CR><LF>  -  xxxxxx<CR><LF>  xxxxxx : 6 digits serial nbr  

Status  ST<CR><LF>  -  s<CR><LF>  s:Status  
s=0 :warming up  
s=1 :tracking set-up  
s=2 :track to PPSREF  
s=3 :synch to PPSREF  
s=4 :Free Run. Track OFF  
s=5 :FR. PPSREF unstable s=6 
:FR. No PPSREF  
s=7 :factory used  
s=8 :factory used  
s=9 :fault or Rb OOL  

Set Tracking 
PPSINT - 
PSSREF  

TRx<CR><LF> *  x=0 : Track never *  
x=1 : Track now  
x=2 : Track ever *  
x=3 : Track now + ever *  
x= ? : Interrogation  

x<CR><LF>  x:Tracking commands status 
x=0 : Track OFF  
x=1 : Track ON  
(when Status 9 -> 4  

Set 
Synchronizatio
n PPSOUT – 
PPSINT  

SYx<CR><LF> *  X=0 : Synch. never *  
x=1 : Synch. now  
x=2 : Synch. ever *  
x=3 : Synch. now + ever *  
x= ? : Interrogation  

x<CR><LF>  x:Sync. commands status x=0 
: Synch. OFF  
x=1 : Synch. ON  
(When Status 1 -> 2)  

Set PPSOUT  
delay  

DEddddddd<CR><LF>  ddddddd=delay by 133ns step. 
Max 7499999  
DE0000000 :synch to PPSREF  

ddddddd<CR><LF>  ddddddd=delay by 133ns 
step. Max 7499999  

Set PPSOUT  
Pulse Width  

PWddddddd<CR><LF> *  ddddddd=pulse Width by 133ns 
step. Max 7499999  
PW0000000: no pulse  

ddddddd<CR><LF>  ddddddd=Pulse Width by 
133ns step. Max 7499999  
0000000: no pulse  

Time of day  TD<CR><LF>  -  hh:mm:ss<CR><LF>  hh:hours  
mm:minutes  
ss:seconds  

Set time of day  TDhh:mm:ss<CR><LF>  hh:Hours  
mm:Minutes  
ss:seconds  

hh:mm:ss<CR><LF>  hh:hours  
mm:minutes  
ss:seconds  

Date  DT <CR><LF>   yyyy-mm-dd yyyy : year 
mm : month  
dd : day 

Set date  DT yyyy-mm-dd  
<CR><LF>  

yyyy : year  
mm : month  
dd : day  

yyyy-mm-dd  yyyy : year  
mm : month  
dd : day  

Beat every 
second  
on serial port.  

BTx<CR><LF>  x=0 : Stop beat  
x=1 : Effective Time interval       
PPSOUT vs PPSREF  
x=2 : Phase comparator  
x=3 : Both x=1 & x=2  
x=4 : Beat Time of day  
x=5 : Beat status  
x=6 : Beat <CR><LF>  
x=7 : Beat Date, Time, Status  
x=A : Beat NMEA $PTNTA,  
x=B : Beat NMEA $PTNTS,B,  

ddddddd<CR><LF> or 
sppp<CR><LF> or 
ddddddd sppp  
<CR><LF> or  
hh:mm:ss<CR><LF> 
s<CR><LF>  
<CR><LF>  
yyyy-mm-dd hh:mm:ss 
s  

ddddddd : delay in 133ns step  
sppp:phase error in ns s: +/- 
signe  
hh:hours  
mm:minutes  
ss:secondes  
s: status  
yyyy:year,  
mm:month, 
dd:day  

Set frequency 
adjustment  

FCsddddd<CR><LF> *  s=+/- signe  
ddddd = limited within range :  
+32767/-32768  
FC ?????? : interrogation  

sddddd<CR><LF>  s: +/- signe  
ddddd : freq. Adj. in  

5.12 x 10
-13

 steps 
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  QRb Sync – STANDARD RS-232 CONTROL & MONITORING COMMANDS 

Command 
Name 

Syntax 
Command 

Data Field 
(if any) 

Response 
Syntax 

Response Data 
(if any) 

Set frequency 
save. Integral 
part, when 
Status = 2, 3  

FSx<CR><LF> *  x=0 : never save  
x=1 : save every 24 hours  
x=2 : save right now  
x=3 : save actual freq. now  
x= ? : interrogation  

x<CR><LF>  x=0 : never save  
x=1 : save every 24 hours  

Set Tracking 
Window  

TWddd<CR><LF> *  ddd = Half Tracking Window by 
133ns step.  
From 1 to 255  
ddd = ??? : interrogation  

ddd<CR><LF>  ddd : Half Tracking Window 
by 133ns step.  

Set no Alarm 
Window  

AWddd<CR><LF> *  ddd = Half no Alarm Window by 
133ns step.  
From 1 to 255  
ddd = ??? : interrogation  

ddd<CR><LF>  ddd : Half no Alarm Window 
by 133ns step.  

Set tracking 
phase loop 
time constant  

TCdddddd<CR><LF> *  dddddd = Time constant in 
seconds (001000 to 999999)  
TC000000 : change to auto. 
(<)TC001000 : no change  

Dddddd<CR><LF>  dddddd : time constant in 
seconds  

Set module 
customization  

MCsxx [cc…c]  
<CR><LF> *  

s = L : Load parameter  
s = S : Store parameter ccc..c *  
s = B : Load start behaviour  
s = A : Activate msg at start *  
s = C : Cancel msg at start *  
s = H : Load Help  
s = T : Load Data Type  
xx = 00..FF: msg number,  
ccc…c : new welcome  
message, up to 24 characters  

cc..c<CR><LF>  
or  
d<CR><LF> or 
xy<CR><LF>  

ccc..c : response to MCLxx or 
to MCHxx.  
d : 0, 1 response to MCBdd or 
xy : Data Type, response to 
MCTxx, x=0 RAM, x=1 
eeprom, x=2 Flash, y=0 Byte, 
y=1 sByte, y=2 Word, y=3 
sWoord, … y=8 string ASCII, 
y=9 strng binary  

Set phase 
comparator 
Offset  

COsddd<CR><LF> *  s :+/- signe  
ddd : limited with range  
+ 127 / - 128  
CO???? : interrogation  

sddd<CR><LF>  s :+/- signe  
ddd : offset in approx 1 ns 
steps  

View PPSRef 
Sigma  

VS<CR><LF>   ddd.d<CR><LF> ddd.d : Sigma of PPSRef in ns. 
In tracking, Status 2, 3. 

View Time 
constant  

VT<CR><LF>   dddddd<CR><LF> dddddd : Loop time constant 
now in use, in ns. 

Raw phase 
adjust  

RAsddd<CR><LF>  s :+/- signe  
ddd : limited with range  
+ 127 / - 128  

sddd <CR><LF>  s :+/- signe  
ddd : raw phase just asked in 
133 ns steps  

Reset micro 
controller  

RESET<CR><LF>    (Identification & welcome 
message, GPS binary) 

* Warning : These commands are acting into non-volatile memory. Numbers of commands sent during the whole 
unit life time limited to 10,000 in total (all commands cumulated). But TR1 followed by TR0 and SY1 followed by 
SY0 do not write in NVM. 

 

PIN # 4 & 5 STATUS LEVELS 
Status Pin # 4 

Xtal not locked to Rb line 
Pin # 5 

Track/Sync Alarm 
 Rb Lock (open collector) In Track Mode (TTL + 1K) In Synch Mode (TTL + 1k) 

s=0 :warming up  Low (<0.2 V / 5 mA) High High 

s=1 :tracking set-up  High High High 

s=2 :track to PPSREF  High Low High 

s=3 :synch to PPSREF  High High Low 

s=4 :Free Run. Track OFF  High High High 

s=5 :FR. PPSREF unstable  High High High 

s=6 :FR. No PPSREF  High High High 

s=7 :factory used  High High High 

s=8 :factory used  High High High 

s=9 :fault or Rb OOL  Low (<0.2 V / 5 mA) High High 
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NMEA 0183 Format (BTA, BTB) 
$PTNTA,yyyymmddhhnnss,q,T3,rrrrrrr,sfff,s,x,y*CS<CR><LF>  
yyyy: year; mm:month; dd: day; hh: hour; nn: minute; ss: second; q: quality, 0: Rb line not locked, 1: Free Run, 2: 
Disciplined; T3: format descriptor; rrrrrrr: effective time interval PPSOUT vs PPSREF; sfff:phase comparator; s: 
Status;  x,y: reserved; CS: checksum.  

$PTNTS,B,s,ffff,iiii,aaaa,x,y,s,cccccc,ggg.gg,x,y*CS<CR><LF>  
s: Status; ffff: actual frequency; iiii: holdover frequency; aaaa: average frequency on 24 hours; x,y: reserved; cccccc: 
loop time constant; ggg.gg: sigma; x,y: reserved; CS: checksum. 
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