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Ref N.O.S.  Err  Mx  Mi  Depth.  Long.  Lat.  Original time  Date  
KAR  5  065  2.1  2.3  17  36.425  47.253  141310.13  1999 02 13  

 
 Date Original time                        

 .  
 Lat Long Depth                   

    .  
 Mi         )    (  .  
 Mx             )ML(  1 Mw  

   MS 2     3 mb. . 

 Err           .  
 N.O.S.    )   (     .  
 Ref           . 

2 -2-9 -     
                           .

                )2-4(  )2-3(   .  

                                                       
1- Moment magnitude 
2- Surface magnitude 
3- Body wave magnitude 
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STATION  Name                   DATE  H.M.S.                         Sec. 
DURATION 
  BO  PB                                                          990502013542.3                 54.8  S 3     
    75 
HD  PN1                                                         990502013538.2 
    70 
LK  PN1                                                          990502013531.0 
    70 
HA PN1                                                           990502013544.2 
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2 -2-10-           

2 -2 -10 -1 -        

                          
               .            

            )2-5(  )2-6(   .        
     . 

 2-5-                 

Seismometer 

- Short period type 
- Full scale range: 2*400 (800) V/m/s 
- Full scale output: 0 +-10V differential 
- Bandwidth: 1 Hz to 50 Hz 
- Dynamic range: > 120dB 
- Axes: 3 (Tri-axial component) 
- Temperature: -25 to 50 deg. C 
- Water proof & humidity: 90% 
- Low power consumption: 0.5 watt 

- Power supply: 10-15 VDC 

 2-6-      

Recorder (Digitizer and data Acquisition) 

- Channels: 4 
- Dynamic range: > 120 dB 
- Least significant Bit: 24 Bit
- Sampling rate: 50, 100 and 200 SPS per channel  
- Bandwidth: 40% of sampling rate 
- Triggering range: 0.01 to 100 of full scale 
- Power supply: Internal battery rechargeable 12 VDC, >6.5 Ah 
- GPS Time receiver 
- Temperature: -25 to 50 deg C 
- Water proof and humidity %90 
- Full industrial system recorder 
- CPU: > 2.5 GHz 
- Removable memory card: > 2GB 
- Monitor: LCD >= 12” 
- Watchdog system 
- Ram: > 1GB 
- HDD Rack*2 
- HDD: 2 *80 GB 
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Seismometer 
- Short period type 
- Full scale range: 2*400(800) V/m/s 
- Full scale output: 0+-10V differential 
- Bandwidth: 1 Hz to 50 Hz 
- Dynamic range: > 120dB 
- Axes: 3 (Tri-axial component) 
- Temperature: -25 to 50 Deg C 
- Water proof & humidity: 90% 
- Low power consumption: 0.5 watt 
- Power supply: 10-15 VDC 
Recorder (Digitizer and data Acquisition) 
Repeater 
Antenna 1  
Solar Panel 
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2- Koyote 
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Sensor  
Type  

Internally mounted, orthogonal oriented  
triaxial solid-state silicon accelerometer.   

Full scale  +/-2g  

Output voltage  -/+2.5 volts  

Frequency response  DC-50 Hz within-3dB 

Natural frequency  60 Hz 

Damping  .7 nominal  

Dynamic range  Exceeds 72 dB 

Data Acquisition Characteristics 
Sample Rate 

200 samples per second (SPS) per channel Data canbe decimated to lower sample rates. 
Battery voltages are sampled approximately every 256 scans (1.28 seconds). External 
failsafe sample clock input is provided. Header status indicates whether external sample 
clock was present or not as well as if clock failed prior to event.  

Number of channels  Three, normally: longitudinal, vertical, and transverse (L,V,T).  

Anti-alias filter  2-pole, 50 Hz Butterworth response.  

Frequency response  DC to anti-alias filer cut off.  

Sensitivity  +/-2.5 volts full scale.  

Resolution  12 bits, offset binary coding.  
1111 1111 1111 (FFFh) = +2.5 volts  
1000 0000 0000 (800h) = 0 volts  
0000 0000 0000 (000h) = -2.5 volts  

Noise  Approx. 1 LSB in 12 bit system.  

Scan timing  
Sample clock delay  
Conversion time  
Skew  
Sample/Hold stage  

 
100 us to channel 1 
200 us per channel  
200 us  
Included  

Gain  Fixed at unity 

3 Operating Modes 
Data acquisition  
Monitor Program  

Triggered, Continuous, Delayed start 
 
Interrogation, Control, Data retrieval  

Diagnostic Program  Memory tests, Clock calibration, Accelerometer step offset Signal 

Pre-event Memory  3072 scans for 15.36 seconds at 200 sps per channel  
2048 scans for 10.24 seconds  
1024 scans for 5.12 seconds  
512 scans for 2.56 seconds  
256 scans for 1.28 seconds  
No pre-event can be specified as well.  

Trigger   Software based-uses digital algorithm to filter acceleration data on each channel from 
0.1 Hz to 12 Hz. Individual channels are compared to a preset threshold (s). The results 
of the comparisons are weighted and compared against a voting criterion. If the 
criterion is satisfied, an event is declared. Negative weights are legal values. This 
allows the logical AND, OR and NOT functions to be used for trigger combinations. A 
separate post event counter controls the hold-on time. The trigger operates on all 
channels.  
Continuous recording capability.  
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Post-event Hold Time  
10, 15, 30, 60 and 90 seconds at 200 sps. 
Separate parameter for minimum run time of 12, 17, 32 and 62 seconds. Minimum run 
times are based on standard time code frame lengths.   

Header  
256 bytes. For description, refer to Parameters and Header section.  

Recording Characteristics  
Recording medium  Battery backed-up CMOS static RAM.  

256 kilobytes standard. 

Recording capacity   Approx 10 minutes of 3 channel 200 sps data using linear-predictor type data 
compression algorithm. See SSA-1 interface Instructions, document 301532, if an 
explanation of data compression is needed.  

Playback system  Direct or remote RS-232C connection of SSA-2 to IBM-PC (or 100% compatible) at 
standard baud rates. Uses QTSSA furnished  communication software or commercial 
communications programs, such as Crosstalk, for control, interrogation and playback. 
File transfer uses standard x modem protocol. Both x modem checksum and CRC error 
checking are supported. QlSSA software to display event and header data from file 
provided. Optional Kin metrics Seismic Workstation software available for complete 
strong motion data processing.    

Data format 

Data file is binary image of SSA memory as if stored in non-compressed format. A 256 
byte event header is followed by as many data records(consisting of 32 bytes of 256 
packed time code bits and 256 scan data blocks of 12 bit samples, right justified in 16 bit 
words) as necessary to satisfy trigger criteria. Scans consist of 1, 2 or 3 standard Intel 
format words stored in lo-high order. High order 4 bits set to 0. Files are transferred in 
sectors of 128 bytes according to the x modem protocol. The end of the file will be 
padded with code for zero volts if necessary to fill out the last 128 bytes. Files are 
transferred as binary (1 byte/byte) data. Data are stored internally in compressed form. 
Compression algorithm uses simple linear-predictor algorithm and introduces No 
distortion.   

Functional Test of  
Accelerometers 

Automatic functional test. Initiated by monitor command. For the standard solid-
state accelerometers, the STEP portion of the 'FT' command stimulates the amplifier-
filter circuit. For the optional a 'FT' command produces a record of the damped and 
undamped response.  

Internal Diagnostic 
 Software  

Diagnostics for memory testing and other functions are provided. 

Operating Temperature   

           Standard unit 0 F to + 140 F 

           Optional FBA’s  (-20 C TO+55 C Nominal) 

Humidity  100% 
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Power Requirements  

Operating voltage  1 to 14 V dc 

Current drain  75 mA from single source at 13.5 volts DC while in acquisition mode waiting for 
trigger. Peak currents can be as hight 200 mA .     

Power fail sensor  Prevents processor runaway from destroying data in RAM. 

Transient Protection  Provided on external power input. Clamped at 15 V with TransZorb.   

Batteries  
Single supply operation. Internal 12 volt 6.5 Ah battery. Primary battery provides 
approx 3.5 days operation without charging External battery connection fully 
protected, e.g., polarity, fuse, TransZorb etc.  

Backup batteries  Two 3.7 volt lithium batteries for RAM backup and clock operation. Shelf life 
approximately 10 years.  

Battery Charger  
Wall mounted. 110/220 Vac, 47-63 Hz operation. External DC charge input.  

Package  
14.74" (375 mm)  8.74" (222 mm)  11.06"  (281 mm) high  

Weight  21.5 pounds (10 kg)  

Construction  
Cast aluminum base with drawn aluminum cover. Single bolt internal mounting.  

Controls  
Internal power ON/OFF switch. Internal DIP Switch for baud rate setting, access to 
pass word and special diagnostic functions. All other functions initiated from monitor 
program.  

Indicators  
EVENT (Red LED) CHARGE (Green LED) 

I/O Connectors  
EXTERNAL POWER (and charger) RS-232C 

RS-232C Command Port  
DCE interface, 8 bits with no parity. Baud rates of 300, 600, 1200, 2400, 9600, 38400 
baud. DIP switch selectable. XON-XOFF protocol used for ASCII communication. X 
modem checksum and CRC protocol used for data transfer. 

Timing System 
Internal clock standard. Records time of event in header. Low accuracy (approx. 50 
ppm 0-5 C).  

 2 Pulse per second time mark pulse for use with interconnected units as common 
timing reference.  

Integrated Circuits Used  
 
LSI components  
Microprocessor  
Communications Devices  
RAM  
EPROM  
ADC  
System real time clock Logic  

 
NSC-800 (two) 
NSC-858 
CMOS very low power. 8K 8.32K  8.128K  8 organization used.  
27C256  AD7582 
IM7170 
74 HC high-speed CMOS some4000 series used).  
Ceramic parts with additional burn-in and testing used for high reliability.  
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