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SENSITIVE TECHNOLOGY 

CERTIFICATION OF PERCON UHD VIDEO CABLES AND  
CONNECTORS UNDER SDI/HD-SDI/3G-SDI/UHD-1/4K SIGNALS 

 

PERCON HDTV and UHD cables and connectors have been manufactured and tested to support 
serial data transmission (SDI) and hidh definition television formats (HDTV) according to SMPTE 
259M (270Mbps/SDI), ITU-R BT.601 (Composite PAL 177Mbps) , SMPTE 292M  (1,5Gbps/HD-SDI) 
, SMPTE 424M (Prog. Scan. HDTV/3G-SDI) y UHD-1/UHD-2  
 
They are also used for critical analog circuits. Ideal for installations with high level of interferences 
(power cables, transformers, electronic lighting controls [dimmers] or mobile phones due to the high 
depth of penetration, its low transfer impedance and its minimum DC resistance offered by its triple 
shield that increases the reflection of the electric fields as well as the absortion of the magnetic fields, 
reaching values of 90 dB for standard digial coaxial cables and 130 dB for coaxial Silver+ EMC cable 
versions. 
 
The tests on the cables and BNCs are carried out, according to the signal, with Tektronix waveform 
monitors (WFM 8300), Rohde & Schwarz network analyzer with S-parameters up to 18 GHz, 
integrated circuits that regenerate the digital signal (Semtech, Texas Instruments, Macom) and 
equipment such as 4K Black Magic monitors to reproduce an actual transmission of high definition 
video signals or to measure the electric performance. 
 
The measurement scenario to calculate the high definition video distances is composed of a signal 
generator, a waveform monitor and a link between them with coaxial video cable with BNCs at both 
ends. 
 
Before proceeding with the tests of the waveform monitor WFM 8300, we set the parameters of the 
generated video signal to check that it is within the standard margins using the eye diagram of the 
waveform monitor (Image 1). 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Imagen 1 – Eye diagram of the signal generator of Tektronik’s WFM 8300  
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After  test rise up and rise down signal time, the maximum peak-to-peak tension (amplitude + 
overshoot), the jitter and the opening of the eye diagram of the souce, we replace the 1 metre 
cable by the DUT (device under test). 
 
The test consists basically in sending two different patterns  The tests consists basically in 
sending two different patterns (bars 75% and pathological signal) and analyzing the following 
parametres checking that they are within the standards: 
 

- Study of the video session resulting from the data transmission linking the transmitter 
and the receiver with  defined cable length (it will always depend on the type of coaxial 
cable) checking there is no information loss in a time interval (Image 2). 
 

- The eye diagram resulting from the equalization and re-clocking of the input stage of the 
waveform monitor checking de the eye opening and the samples distribution (Image 3). 
 

- The Jitter timing (HPF 10 Hz) and Jitter alignment (HPF 100kHz)  resulting from the 
equalization and re-clocking of the input stage of the waveform checking it is below the 
maximum value determined by the standard for every video format. (Image 4). 
 

 

 
Image 2 – status  
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Imagen 3 – Eye Diagram  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Image 4 – Jitter Alignment  
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After checking the performance of the cable carrying the digital video signals, we study the 
return losses, the attenuation and the impedance adaptations resulting from connecting the 
BNC HDTV, BNC HDTV/ENH+ and BNC/UHD with the coaxial cable using the Rohde & 
Schwarz network analyzer. 
 
To set up the test margins we must keep in mind the third harmonic of the digital video signal 
(SDI = 405 MHz, HD-SDI = 2.2275 GHz,  3G-SDI = 4.455 GHz, UHD-1 = 17.82 GHz) as well as 
the upper limits set by the recommendations. 
 
Once analyzed, we certify that the assembly (BNC + 30,5 metres + BNC) complies with what is 
established by the standards as shown in image 5  
 

 

 
 

Image 5 – RL of cable VK80 SILVER+ & BNC 5177-UHD/8K (S11) 
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Finally, after carrying out the tests, we detail the results of the BNC connectors (table 1) and the 
maximum transmission distances for high definition digital video depending on the cable model 
and the transmission (table 2, 3, 4 and 5): 
 
 

  
BNC   

HDTV  
BNC 

HDTV/SILVER+ 
BNC  

UHD/8K 

Impedancia característica 
 / Characteristic impedance 

Ω 75 75 75 

Margen Max. de frecuencia (recomendado)  
/ frequency range (recommended) 

GHz 0 a/to 3 0 a/to 4,50 0 a/to 12 

Margen de frecuencia máximo 
 / Maximum frequency 

GHz 0 a/to 4 0 a/to 6 0 a/to 18 

VSWR  
<1,06 

 @ 3 GHz 
<1,07  

@ 4,5 GHz 
<1,16  

@ 12 GHz 

Pérdida de inserción 
 / Insertion loss 

up to  3GHz 0,1 dB 0,1 dB 0,1 dB 

Resistencia aislante 
 / Insulator resistance 

GΩ > 5 > 5 > 5 

Resistencia contacto interior 
 / Inner contact resistance 

mΩ < 20  < 20  < 20  

Resistencia contacto exterior 
 / Outer contact resistance 

mΩ < 5 < 5 < 5 

Potencia máxima a 4 Ghz  
/ Maximum power at 4 Ghz 

W 180 180 180 

Voltaje de trabajo 
 / Working voltage 

VRMS < 500V/50Hz < 500V/50Hz < 500V/50Hz 

Voltaje de pico 
 / Peak voltage 

VRMS 1500V/50Hz 1500V/50Hz 1500V/50Hz 

 

Table 1: Electrical characteristics of BNC HDTV, BNC HDTV/SILVER+ and BNC/UHD/8K connectors 
 
 

 
Table 2: Recommended distances (in metres) for SDI, HD-SDI and 3G-SDI  

 
 

 

 RIGID COAXIAL CABLE 

 VK 2 VK 5 VK 50 VK 6 VK 60 VK 7 VK 70 VK 8 VK 80 VK 9 VK 90 

143 Mbps 
SMPTE 259M 

200 336 375 438 467 553 634 772 914 844 1005 

177 Mbps 
SMPTE 259M 

181 306 337 400 420 505 565 703 808 764 890 

270 Mbps 
SMPTE 259M 

151 252 278 330 348 411 456 569 636 626 700 

360 Mbps 
SMPTE 259M 

130 220 243 288 305 360 393 495 544 543 598 

540 Mbps 
SMPTE 344M 

105 179 228 235 249 294 318 399 436 441 479 

1.5 Gbps 
SMPTE 292M 

38 116 125 151 161 182 202 220 265 270 291 

3 Gbps 
SMPTE 424M 

24 90 98 120 125 150 172 200 230 230 253 
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Table 3: Recommended distances (in metres) for SDI, HD-SDI y 3G-SDI signals  
 
 

  
3 GHz/6.0 Gbps (SMPTE ST2081, QFHD)  2560x1440p, 3840x 2160i 

  

 Texas 
Instruments 
 LMH1218 

Texas 
Instruments  

LMH1219 

Black 
Magic 

 SmartView 
4K 

Macom  
MAEQ-236XX 
 (44-54-64) + 
MACD-23528 

Semtech 
GS12281 

+ 
GS12241 

Semtech 
GS12141 

MAX  
ATTENUATION 

27 dB 42,23 dB 26,168 dB 58 dB 45,23 dB 39,48 dB 

VK 50  47 74 54 101 79 69 

VK 60  69 107 70 147 114 100 

VK 70  80 124 87 170 133 116 

VK 80  102 162 100 220 171 150 

VK 90  114 178 110 280 191 167 

VK 680  69 107 70 147 114 100 

VK 780  80 124 87 170 133 116 

VK 880  102 162 100 220 172 150 

 
Table 4: Recommended distances (in metres) for QFHD (6 Gbps) signals 

 
 
 
 
 
 
 
 
 
 

 FLEXIBLE CABLE COAXIAL  

 VK 66 VK 680 VK 77 VK 770 VK 780 VK 880 

143 Mbps 
SMPTE 259M 

332 467 427 443 634 914 

177 Mbps 
SMPTE 259M 

295 420 385 398 565 808 

270 Mbps 
SMPTE 259M 

232 348 306 322 456 636 

360 Mbps 
SMPTE 259M 

197 305 264 279 393 544 

540 Mbps 
SMPTE 344M 

155 249 214 228 318 436 

1.5 Gbps 
SMPTE 292M 

118 161 160 180 202 265 

3 Gbps 
SMPTE 424M 

90 125 120 128 172 230 
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6 GHz/12.0 Gbps (SMPTE ST2082, UHD-1)  3840x2160p @50/60Hz 

  

 Texas 
 Instruments 

 LMH1218 

Texas  
Instruments 
 LMH1219  

Black 
Magic 

 martView 
4K 

Macom  
MAEQ-236XX 
 (44-54-64) +  
MACD-23528 

Semtech 
GS12281 

 + 
 GS12241 

Semtech 
GS12141 

MAX  
ATTENUATION 

27 dB 42,23 dB 26,168 dB 58 dB 45,23 dB 39,48 dB 

VK 50  32 51 30 66 55 48 

VK 60  43 67 40 90 75 63 

VK 70  56 88 50 113 94 82 

VK 80  72 113 70 151 125 106 

VK 90  81 126 78 173 135 118 

VK 680  43 67 40 90 75 63 

VK 780  56 88 50 120 94 82 

VK 880  72 113 70 155 122 106 

 
Table 5: recommended distances (in metres) for UHD-1/ (12 Gbps) signals 

 
 

 

Engineering Department 
Gustavo Casado Montero 
PERCON S.L.U                    December 23, 2019 
 

http://www.percon.es/
mailto:central@percon.es

