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  503 9 kHz 5 MHz IQ  3 GHz  
  506 9 kHz 5 MHz IQ  6 GHz  

 0.001 Hz   

  0.1°   
1    N 

 1 9 kHz  < 5 MHz 1  

 1 5  < 250 MHz 1 

 2 250  < 375 MHz 0.25 

 3 375  < 750 MHz 0.5 

 4 750  < 1500 MHz 1 

 5 1500  < 3000.001 MHz 2 

 6 3000.001  6000 MHz 4 
2 3   

SCPI /  ≤ 5 ms   

     

  
±  × ±  ± 

 ±  

 ≤ ±5 ppm/10 < ±1 ppm/   

  ± 4 × 10-8   

  < 1 × 10-10  

  ±1 ppm 0  55°C   

  ±0.1 ppm 5%  10%  

  10 MHz > +4 dBm  50 Ω  

       

 10 MHz  1ER  1  50 MHz  0.1 Hz   

    

 ±1 ppm  

 > –3.0  20 dBm   

 50 Ω   

   

 

   

   

  

   

 100 µs  100 s  

 2  65535   
 1  3201   

 log   

  

GPIB LAN USB   
 

1. N  

2.  SCPI  0.1 ppm  100 Hz  20  30°C 

 0.2 dB  6  0.3 dB  

3.  SCPI  < 1.3 ms SCPI  

< 3.3 ms  1024   
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 +19  -144 dBm  

 0.01 dB   

 5 dB  0  130 dB 

 N  50 Ω   
1   

9 kHz  10 MHz +13 dBm   

> 10 MHz  3 GHz +18 dBm   

3  6 GHz +16 dBm  

CW 2 ALC  

                      -60 dBm < -60  -110 dBm 

 9  100 kHz ±0.6 dB  ±0.9 dB  

 100 kHz  5 MHz  ±0.8 dB ±0.3 dB  ±0.9 dB ±0.3 dB  

 > 5 MHz  3 GHz  ±0.6 dB ±0.3 dB  ±0.8 dB ±0.3 dB  

  3  6 GHz  ±0.6 dB ±0.3 dB  ±1.1 dB ±0.3 dB  

CW ALC  ALC  

  9 kHz  6 GHz ±0.15 dB   

 IQ ALC  CW W-CDMA 1 DPCH  < +10 dBm  

  5 MHz  6 GHz ±0.25 dB ±0.05 dB   

     

1.  20°C  30°C  0.01 dB/°C  

2.  20°C  30°C  0.01 dB/°C  g/kg 

 < 3 GHz  0.10 dB > 3 GHz  0.15 dB  
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< 1 GHz 50 W     

> 1  2 GHz 25 W     

> 2  6 GHz 20 W     

  50 VDC     

 2 W   

     CW    

SCPI      ≤ 5 ms      ≤ 5 ms   

 SCPI      < 12 ms      < 12 ms   

/      ≤ 5 ms      ≤ 5 ms   

  

 ±1 dB  20µs    

 –15 dBm  –144 dBm   

    

 3201   

  10,000 

 USB/LAN LAN  USB  GPIB  

USB/GPIB  

  

  

SWR  CW 1   

  

  0  10 dB 15 dB  

≤ 1.0 GHz < 1.3: 1 < 1.35: 1 < 1.2: 1 

> 1.0  2 GHz < 1.55: 1 < 1.5: 1 < 1.3: 1 

> 2  3 GHz < 1.8: 1 < 1.5: 1 < 1.45: 1 

> 3  4 GHz < 1.5: 1 < 1.6: 1 < 1.7: 1 

> 4  6 GHz < 1.9: 1 < 1.6: 1 < 1.6: 1 

1.  30kHz  SWR < 1.60: 1   
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 SSB                                 20 kHz    

5  250 MHz -116 dBc/Hz   

250 MHz -130 dBc/Hz   

500 MHz     -125 dBc/Hz   

1 GHz     -119 dBc/Hz   

2 GHz     -112 dBc/Hz   

3 GHz     -107 dBc/Hz   

4 GHz     -106 dBc/Hz   

5 GHz     -105 dBc/Hz   

6 GHz     -103 dBc/Hz   

 

 FM CW 300 Hz  3 kHz CCITT rms  

5 MHz  6 GHz  < N × 2 Hz  N  

 AM CW 0.3  3 kHz rms +5 dBm  

100 kHz  3 GHz  < 0.01%  

CW                      < +4 dBm 

9 kHz  3 GHz  < -35 dBc 

> 3  4 GHz  < -35 dBc  

> 4  6 GHz  < -53 dBc  

CW                  > 10 kHz  

9 kHz  < 5 MHz  -65 dBc  

5  250 MHz  -75 dBc 

250  < 750 MHz  -75 dBc 

750 MHz  < 1.5 GHz  -72 dBc 

1.5  < 3.0 GHz   -66 dBc 

3  6 GHz  -60 dBc 

CW  

9 kHz  1.5 GHz   

> 1.5  3 GHz  -77 dBc 

> 3  6 GHz  -74 dBc 
1   

  SONET/SDH     rms  BW             µUI rms                

155 MHz  155 MB/s                         100 Hz –1.5 MHz      140      0.9 ps  

622 MHz  622 MS/s                         1 kHz – 5 MHz             67                     0.11 ps 

2.488 GHz  2488 MB/s                       5 kHz – 20 MHz           271                   0.11 ps 
 

 

 

 

 

1. CW  +10 dBm   
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 UNT                                   N  

  N × 10 MHz    

  0.025%  1 Hz  

  < ±2% + 20 Hz 1 kHz  N × 50 kHz  

100 kHz  1 dB  DC/5 Hz  3 MHz  

  3 dB  DC/1 Hz  7 MHz  

  < ±0.2%  + N × 1 Hz 1 

 DCFM   < ±0.06%  + N × 1 Hz 2   

  < 0.4% [1 kHz  N × 50 kHz] 

FM  1  2     +1 V peak  

   50Ω/600Ω/1MΩ  

  

 FM  1  2  

 

 UNT    N  
3   N × 5  

   N × 0.5  

  3 dB   1 MHz  

  3 dB   4 MHz  

  0.1%   

  < + 0.5% + 0.01  [1 kHz ] 

  < 0.2%  [1 kHz ] 

ΦM  1  2    +1 V peak  

   50Ω/600Ω/1MΩ  

  

 ΦM  1  2  

 

    

    

    

    

    

    
 

 

 

 

 

 

 

 

1.  DCFM  ±5°C  

2. DCFM  

3.  FM  5 MHz  
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 UNT  

AM      

  100% 

  0.1%  

 1KHz  < 80% 

 AM  F < 5 MHz < 1.5%  + 1%   0.5% + 1%   

 5 MHz ≤ F ≤ 2 GHz < 3%  + 1%  

 2 < F ≤ 3 GHz < 5%  + 1%   3% + 1%   

  3 < F ≤ 6 GHz  4%  + 1%   

1 kHz   30%                        80%  

  F < 5 MHz < 0.25%                < 0.5%  

  5 MHz ≤ F < 2 GHz < 2%                                  < 2% 

  2 ≤ F < 3 GHz < 2%                     < 2%  

  

30% 3 dB 

BW /10 Hz  50 KHz 

 AM   ALC /  /800 Hz  80 MHz  

AM  1  2    1 V  200%  2.2 V  

   50 Ω  600 Ω  1MΩ ±5 V  

   AM  1  2  

 AM    1 V peak-to-peak  100% AM   

0.5 V  

   50 Ω  I  

 

   

I/Q AM FM ΦM FM  ΦM 

 I/Q AM  FM 

 

 

   

AM FM  ΦM 

 

 

 AM FM ΦM   

I/Q 

 

I/Q 

AM + + + + + + 

FM + + - + + + 

ΦM + -  + + + + 

 + + + - + + 

 I/Q + + + + - + 

 I/Q + + + + + - 

“+” = , “-” =  
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AM FM  ΦM  UNT  UNW  

EXT 1  AM FM ΦM  

EXT 2  AM FM ΦM 

   50 Ω  

I       AM  50 Ω   

      50 Ω 1 MΩ 600 Ω    

 

 AM FM ΦM  UNT  303  

   

  0.1 Hz  2 MHz  3 MHz  

  0.1 Hz  

   

LF   0  5 V 50 Ω -5 V  5 V  

 303  

 303  AM FM/PM  

LF   

    

 1   

 2   

   2 

 1  

   

 

 1  2    

DC   LF  –5 V  +5 V  

    

  0.1 Hz  10 MHz  

  0.1 Hz  1 MHz   

  10 MHz   

  0.1 Hz  

   

 UNW 1 

/   > 80 dB   

/ Tr Tf   < 10 ns  7 ns  

 ALC /   ≥ 2µs / ≥ 20ns  

 ALC /   10 Hz  500 kHz/  10 MHz 

 CW ALC / 2  < ± 1.0 dB ± 0.5 dB /< ± 0.5 dB   

   < 5 ns  

    

    

    

    

1.  > 100 MHz  > -3 dBm  9 kHz  

2.   
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1 ≤ 3 GHz/> 3 GHz  < 50 mV /< 5 mV  

   30 ns   

  20 ns   

  < 15%  

  +1 V peak =  50 Ω  

Td   

Tw   

Tp   

Tm   

Trf   

Tf   

Tr   

Vor   

Vf   

 

  

 UNW   

  

 0.1 Hz  10 MHz 0.1 Hz   

  30 ns  42   

  

 
20 ns  –10 ns   

10 ns 

 –  + 10 ns  – 10 ns   

  –3.99  3.97 µs 

   0  40 s 

 10 ns   

 1  0  42 s -  - 10 ns 

 1  500 ns  42 s -  - 10 ns 

  2  0  42 s -  1 +  2 - 10 ns 

  2  20 ns  42 s -  1 +  2 - 10 ns 

N5180320B  

 2047   

/  20 ns  42   

 

 

1.  < +10 dBm   
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IQ 1     

  I  Q   100 MHz  

 I + Q   200 MHz  

I  Q  ± 100 mV  200 µV  

I/Q  ± 4 dB 0.001 dB  

I/Q  0 – 50 dB  0.01 dB  

 ± 200   

I + Q  0.5 V  50 Ω   

 I/Q  653  655  

I/Q  ± 20%  0.025% dB  

I/Q  ± 1 dB 0.001 dB  

 ± 10° 0.01  

I/Q  ± 360.0° 0.01  

I/Q  ± 500 ns 1 ps  

I/Q  ± 250 ns 1 ps  

 IQ  1   

 50 Ω   

     

 1V peak-to-peak  0.5V   50 Ω 200µV  

I Q   I  Q  60 MHz  653 655  

 I+Q  120 MHz   653 655  

 ± 0.2dB  I/Q  

 ± 2.5  I/Q  

 I/Q  ±1.5V  50Ω   200 µV  

   

1. I/Q  

2.  I/Q  I/Q  
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 I/Q  653  

256  

 I/Q  

120 MHz                ±0.2 dB   

120 MHz                ±2   

256   

 USB  

                      ±15 dB  

                      ± 20          

256   

 MATLAB 89601B VSA  SystemVue  

/  

 653  655  

 2 I  Q   

 12    

  653 100 Sa/s  75 MSa/s 

  653  655 100 Sa/s  150 MSa/s 

RF I + Q   653 60 MHz  

  653  655 120 MHz  

 DAC  800 MHz  OSR = 1.25  

 ±80 MHz  

 

 
1 ≤ 5 ms  SCPI /  

 

 

 

FTP LAN  SSD 10.7 MB/sec  2.67 MSa/sec  

 SSD  FTP LAN 7.7 MB/sec 1.92 MSa/sec  

FTP LAN  BBG 8.2 MB/sec  2.05 MSa/sec  

FTP LAN  BBG 4 MB/sec  1 MSa/sec  

USB  BBG 19 MB/sec  4.75 MSa/sec  

BBG  USB 1.2 MB/sec  300 kSa/sec  

 SSD  BBG 48 MB/sec  12 MSa/sec  

BBG  SSD 1.2 MB/sec  300 kSa/sec  

  32 MSa 512 MSa  022  

  3 GB/800 MSa 30 GB/7.5 GSa  009  

  60  32 MSa  

60  512 MSa  022  

 256  

 8192 

  > 2000  

 /  32,000 4  022  

  65,535 

   

1. SCPI  ≥ 10 MSa/s  
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   GPIB LAN USB   

 

 

   

    

    

    

    5 ns  40 s  

  5 ns 

  356 ns + 1   

  ± 2.5 ns  

  -  FIFO  

 

 
 1  15   

 < 1 ns   

    

  

  

  

I/Q   

  

 I/Q   

 I/Q   

 I/Q   

 

ALC  

 

   

 4  

/ /  > 80 dB 

  

 FIR  WCDMA EDGE

Gaussian APCO 25 C4FM  

IS-95 User FIR 

 OSR=1  FIR 

 660 

   

   

   

   

   
 

 

 

 

 

 

 

 

AWGN N5180403B  
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   DSP  

  

  653 1 Hz  60 MHz 

  653  655 1 Hz  120 MHz 

 15 dB  

 90  313 x 109  

  ± 100 dB 

 C/N Eb/No  

  I/Q  ≤ 0.2 dB 

 ARB N5180431B  

 PSK BPSK QPSK OQPSK π/4DQPSK  QPSK

8PSK 16PSK D8PSK  

 QAM 4 16 32 64 128 256 1024  89601B VSA  

 FSK 2 4 8 16 C4FM 

 MSK 0  100° 

 ASK 0%  100% 

   100  120 MHz  

   -60  +60 MHz 

  0  -40 dB 

 50 sps  100 Msps  

 APCO 25 C4FM  

 APCO 25w/C4FM APCO25 w/CQPSK Bluetooth® CDPD DECT EDGE GSM

NADC PDC PHS PWT TETRA  

   

N5180431B  660  

 PSK BPSK QPSK OQPSK π/4DQPSK  QPSK

8PSK 16PSK D8PSK  

QAM 4 16 32 64 128 256 1024  89601B VSA  

FSK 2 4 8 16 C4FM 

  16  

   20 MHz 

MSK 0  100° 

ASK 0%  100% 

DVB-S2 APSK 16APSK 2/3 16APSK 3/4 16APSK 4/5 16APSK 5/6 16APSK 

8/9 16APSK 9/10 32APSK 3/4 32APSK 4/5 32APSK 5/6

32APSK 8/9 32APSK 9/10  

 I/Q 1024  

  -60  +60 MHz  

  1 sps  100 Msps  10  653 + 655  

  1 sps  [(50 Mbits/sec) / (# / )] 

  APCO 25  1  2 UL  

DL IS-95 WCDMA EDGE  HSR   

  IS-95 w/EQ IS-95 Mod IS-95 Mod w/EQ HDQPSK APCO25 

HCPM SOQPSK-TG  
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  FIR 16  64  1024 

  

> 32  64  ≤ 12.5 MHz  

 > 16  32  ≤ 25 MHz  

 25  100 MHz  16   

 APCO 25 C4FM CQPSK HCPM HDQPSK TETRA Bluetooth CDPD

DECT EDGE GSM NADC PDC PHS PWT WorldSpace Iridium ICO

CT2 TFTS  

16APSK 2/3 16APSK 3/4 16APSK 4/5 16APSK 5/6 16APSK 8/9 16APSK 9/10

32APSK 3/4 32APSK 4/5 32APSK 5/6 32APSK 8/9 32APSK 9/10 SOQPSK  

  0  1,048,575   

  1   

                     PN9 PN11 PN15 PN20 PN23  

  4   

 RAM  

 TDMA  

32 Mb  

1024 Mb  022  

  32 Mb  

1024 Mb  022  

 

 AUX I/O  

  

/  1  

   30  

  -15  +15  

 N5180430B  

 2  512 /  

 100 Hz  120 MHz  653  655  

   

 

 

 

 

 

 

 

 

 
1.  

2. ACPR  ± 20  30 °C  

3.  rms  rms PEP PEP = rms power + crest factor 

 64 DPCH  3GPP  1  11.5 dB  +5 dBm rms PEP = 5 dBm + 

11.5 dB = +16.5 dBm PEP  
 

 

  

3GPP W-CDMA  2 3 

     ≤ 2 dBm3 

5 MHz   1 DPCH 1   1800  2200 MHz  –69 dBc -73 dBc  

10 MHz   -70 dBc -75 dBc  

5 MHz    1   

64 DPCH 1   

1800  2200 MHz -68 dBc -70 dBc  

10 MHz   -68 dBc -73 dBc  

5 MHz    1   

64 DPCH 4   

1800  2200 MHz -63 dBc -65 dBc  

10 MHz   -64 dBc -66 dBc  
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1. ACPR  ± 20  30 °C  

2.  rms  rms PEP PEP = rms power + crest factor 

 64 DPCH  3GPP  1  11.5 dB  +5 dBm rms  

PEP = 5 dBm + 11.5 dB = +16.5 dBm PEP  

3. ACPR  BW 9.015 MHz 9.015 MHz  
 

 

  

3GPP LTE-FDD 1  

     ≤ 2 dBm 2 

10 MHz 3 10 MHz E-TM 1.1 QPSK  
 

1800  2200 MHz  -64 dBc -66 dBc  

20 MHz 3 -66 dBc -68 dBc  

GSM/EDGE ORPS                                                          GSM                                    EDGE 

     < +7 dBm  < +7 dBm 

200 kHz 1   

 

800  900 MHz  

1800  1900 MHz  

-34 dBc -37 dBc 

400 kHz -69 dBc -69 dBc 

600 kHz -81 dBc -80 dBc 

800 kHz -82 dBc -82 dBc 

1200 kHz -84 dBc -83 dBc 

3GPP2 cdma2000  

    ≤ 2 dBm 2 

885 kHz  1.98 MHz  9   

 

800  900 MHz  

 

-78 dBc  

> 1.98  4.0 MHz  -86 dBc  

> 4.0  10 MHz  -91 dBc  
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EVM  1 2 

 GSM EDGE cdma2000/IS95 W-CDMA LTE-FDD3 

 GMSK   3pi/8 8PSK  QPSK  QPSK  64 QAM  

 270.833 ksps  70.833 ksps 1.2288 Mcps 3.84 Mcps 10 MHz BW 

 1  1   1 DPCH E-TM 3.1 

 4 

 

800  900 MHz 

1800  1900 MHz 

800  900 MHz  

1800  1900 MHz 

800  900 MHz  

1800  1900 MHz 

1800   

2200 MHz 

1800   

2200 MHz 

EVM  ≤ 7 dBm ≤ 7 dBm ≤ 7 dBm ≤ 7 dBm ≤ 7 dBm 

EVM/

 

0.2°  0.75°  0.8°  0.8°  0.2°  

 

EVM   

 802.11a/g 802.11ac 5 QPSK 16 QAM 

 64 QAM  256 QAM QPSK  QPSK  

 54 Mbps 80 MHz BW 4 Msps  ą = 0.25  

 4 

 

2400   

2484 MHz 

 ≤ 3 GHz ≤ 6 GHz ≤ 3 GHz ≤ 6 GHz 

5150   

5825 MHz 

5775 MHz 

EVM  ≤ -5 dBm ≤ -5 dBm ≤ 4 dBm ≤ 4 dBm ≤ 4 dBm ≤ 4 dBm 

EVM 0.3%  0.4%  0.8%  1.1%  0.65%  0.9%  
 

 

 

 

 

 

 

 

 

 

 
1. EVM  ARB  ARB  

2. EVM  I/Q  ± 5 °C  

 

3. LTE FDD E-TM 3.1 10 MHz 64 QAM PDSCH  DC  EVM  

4.  

5. WLAN 802.11ac 80 MHz 256 QAM MCS 8 7  
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 0  55 °C   

 -40  70 ºC   

   

 15,000    

   

 40˚C  95%RH 55˚C  45%RH 1 

EMC     

 EMC Directive 2004/108/EC   

̶  IEC/EN 61326-2-1     

̶  CISPR 11, Group 1, Class A     

̶  AS/NZS CISPR 11     

̶  ICES/NMB-001     

 ISM  ICES-001    

Cet appareil ISM est conforme à la norme NMB-001 du Canada   

     

 2006/95/EC   

–– IEC/EN 61010-1      

–– Canada: CSA C22.2 No. 61010-01   

–– USA: UL 61010-1, 2nd edition    

 Geraeuschemission   

LpA < 70 dB LpA < 70 dB   

 Am Arbeitsplatz   

 Normaler Betrieb   

 ISO 7779 Nach DIN 45635 t.19   

     

 IEC 60068-2

 MIL-PRF-28800F Class 3  

     

  100/120 V 50/60/400 Hz  

±10%    220/240 V 50/60 Hz 

   300 W   

    

 

 

 

1.  40 °C  55 °C   
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 GPIB IEEE-488.2 1987   

 

LAN 1000BaseT LAN  LXI class C   

USB 2.0  

 SCPI Version 1997.0  

 

N5181A\61A N5182A\62A N5183A E4438C E4428C

E442xB E443xB E8241A E8244A E8251A E8254A E8247C

E8257C/D E8267C/D 8648 8656B E8663B 8657A/B

8662A 8663A  

Aeroflex Inc. 3410   

 

R & S SMB100A SMBV100A SMU200A SMJ100A

SMATE200A SMIQ SML SMV  

     

 3 GB  009 30 GB   

  USB 2.0  

     

 15.9 35    

 30.8 68    

     

  88 mm 3.5    

 426 mm 16.8    

 489 mm 19.2    
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   N  

I  Q   

 

BNC  I/Q  50 Ω

 1 Vrms  5 Vpeak  

USB 2.0  
 

 U2000

U848X  U202X  USB  

  

 3.3 V CMOS CMOS  5 V CMOS 3 V CMOS  TTL 

  

I  Q  BNC  I/Q  50 Ω

 ± 2 V  

 1  

 

 1   

 ALC AUX I/O 

  

 

  

 CMOS  10 ns   

 BNC  

 > +8 V  < -4 V  

BBTRIG 1  I/O  

BBTRIG 2  I/O 

  0  +10 V 

 TTL  CMOS 

 < 1 Ω  2 kΩ  ± 15 V  

EXT 1  AM/FM/PM #1  50 Ω/600 Ω/1 MΩ  ± 5 V  

EXT 2  AM/FM/PM #1  50 Ω/600 Ω/1 MΩ  ± 5 V  

 0  5 V peak  50 Ω –5 V  5 V   

 

 TTL  CMOS  0 V   

+1 V  50 Ω  ≤ - 0.3 V  ≥ +5.3 V  

  TTL  CMOS  ≤ - 0.3 V  ≥ +5.3 V  

 

 TTL  CMOS  

  

 

 50 Ω  

 ≤ -0.3 V  ≥ +5.3 V  
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   10 MHz  1ER 

 1 MHz  50 MHz  –3  +20 dBm

 50 Ω   

10 MHz   10 MHz  +3.9 dBm

 50 Ω  +16 dBm  

 I/O 

Aux I/O 

 I/Q  

 

USB 2.0 USB  SCPI   

GPIB  GPIB  SCPI   

LAN TCP/IP  LAN  GPIB  SCPI 

 FTP   

 DHCP sockets SCPI VXI-11 SCPI

TCP   

 LXI class C   

 0.5 ms 4 ms 2 ms

/   

 0.5 ms 4 ms 2 ms   
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