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or
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C = (7.8 x Run Length x Bit Period)
R

VDD = 2.5V or 3.3V 

50  (2x) 

CML 33
CML 25

VOH = 3.3V 

VOL = 2.9V 

VOH = 2.5V 

VOL = 2.1V 

LVDS

100VOS = 3.1V 

MIN

MAX

GND + 0.05V 

VDD - 0.05V

VOS = 2.3V 

VDD = 2.5V or 3.3V 

LVPECL33
LVPECL25

VOH = 2.3V 

VOL = 1.5V 

VOH = 1.5V 

VOL = 0.7V 

100

VOS = 1.9V 
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MAX

GND + 0.05V 

VDD - 0.05V

VOS = 1.1V 

50  (2x) 

LVDS

μ μ
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Receiver Thresholds
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pk-pk

Unbounded, rms

Sinusoidal

Bounded, pk-pk

Data Smearing Crosstalk

Lead/Trail Edge Long/Short Bits
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Histogram A

Histogram B:
Same measurements
with more samples
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20 96.2 1.04 32 0.812

22 60.6 1.65 25.3 0.644

24 38.2 2.62 20.1 0.511

26 24 4.16 15.9 0.405

28 15.1 6.62 12.6 0.321

30 9.5 10.5 10 0.255

40 0.93 107 3.1 0.08
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(usually at both ends)

Four Twisted Pairs

Digital Lines

Bundle
Braided Wrap

Bundle
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EQTX RX
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Data
Input

Data
Output

Pre-emphasised
TX Output

After the
Channel

Equalized
Output

BA

PE = 20 x log10(A/B): Transmit VOD = B
( )
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100M 1G 10G
freq (Hz)
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b) After Channel

d) After Re-clocking

EQTX
Channel

(3 M CX 4 Cable )

Data
Input

Re-clocked
Data

Output
CDR

PLL

Input /
Reference

Clock
Output
Clock

Transmitter Receiver

a) Input Clock with
0.4 UI Jitter @ 20 MHz

 c) After Equalizer

a
b c d
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PE = 6 dB EQ = 6 dB

70” of FR4 Stripline 
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Tx

Tx

Tx

Tx

Tx

Tx

Tx

Tx

Tx

Rx Rx Rx Rx Rx Rx Rx Rx Rx Rx
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Tx

Rx Rx Rx Rx Rx Rx

RT = ZO (diff.)

DS92LV010 75 1 1
DS91D176 125 1 1

DS92001 200 1 1
DS92CK16 125 1 6 TTL

1 B-LVDS
DS90LV110 400 1 10
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80 Ω 80 Ω

80 Ω 80 Ω

80 Ω 80 Ω

80 Ω 80 Ω

80 Ω 80 Ω
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CLK1B
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CLK2B

CLK3A

CLK3B

AdvancedTCA Backplane

Differential Bus Impedance, ZO = 130Ω

M-LVDS DRIVERS / RECEIVERS 
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LMH0302
3Gbps Cable 
Driver

3Gbps
Re-clocker

DS25CP104
3 .125 Gbps
4x4 LVDS 
Crosspoint

Switch

LMH0344
3 Gbps Cable 

Equalizer
Coaxial CableCoaxial Cable

SDI IN

3Gbps Cable 
Driver

LMH0346
3Gbps

Re-clocker
3 Gbps Cable 

Equalizer
Coaxial Cable

3Gbps Cable 
Driver

3Gbps
Re-clocker

3 Gbps Cable 
Equalizer

Coaxial Cable

3Gbps Cable 
Driver

3Gbps
Re-clocker

3 Gbps Cable 
Equalizer

Coaxial Cable

Coaxial Cable

Coaxial Cable

Coaxial Cable

Accumulated Jitter Closed Eye 
Indistinguishable Edges

Reduced ISI Open Eye
Distinguishable Edges

Reduced Jitter
Crisp Edges

120m  Coax Cable

Input EQ
(after 120m Coax Cable)

Output EQ / Input Re-clocker Output Re-clocker /
Cable Driver

LMH0346

LMH0346

LMH0346

LMH0344

LMH0344

LMH0344

LMH0302
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DS15BA101 DS15EA101
CML

LVPECL
LVDS

150 Mbps
to

1.5 Gbps

100-Ω Differential Cable
(i.e. CAT 5e/6/7, Twinax)
50-Ω Coaxial Cable
(i.e. Belden 9914)

Max Cable Loss ~ 35 dB @ 750 MHzSe
ri
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D
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liz
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DS92LV1021A/DS92LV1212A
DS92LV1023E/DS92LV1224
SCAN921025H/SCAN921226H

16~40
40~66
20~80

192~480
480~792
240~960

DS92LV16
DS92LV18

25~80
15~66

450~1440
300~1320

DS90C124/DS90C241
DS90C124/DS90C241
DS99R103/DS99R104

5~35
5~43
3~40

140~980
140~1204
84~1120
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VODVOD PREVOH
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VOH PRE

VOH PRE
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DS38EP100

DS38EP100

DS38EP100

Clock +/-

Data 0 +/-

Data 1 +/-

Data 2 +/-

Cable OUTCable IN

Clock +/-

Data 0 +/-

Data 1 +/-

Data 2 +/- Cost-Effective HDMI Cable

Input Signal after 5m
28 AWG HDMI Cable, 3.4 Gbps After DS38EP100



102

M-LVDS Theoretical RS-485 M-LVDS

1

10

100

1000

0.01 0.1 1 10 100 1000

Maximum Signaling Rate [Mbps]

Ca
bl

e 
Le

ng
th

 (M
)

RS-485 M-LVDS

VOD [V] 1.5~5.0 0.48~0.65

IDD [mA] 28~93 9~13

IOS [mA] <250 <43

tRISE / tFALL Typ [ns] 5~50 1~5

 [Mb/s] 40 250

VID [V] 0.4~5.0 0.1~2.4

VICM [V] -5.0~12.0 -1.4~3.8
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DS08MB200

DS15MB200

SCAN15MB200

DS25MB100

DS25MB200

DS40MB200

DS42MB200

DS42MB100

BSRBSR
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VREFBSR

BSR

BSR

SCAN90004

SCAN90CP02

SCAN15MB200

SCAN25100
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JTAG JTAG

SCAN921023/921224

SCAN921025/1226

SCAN921260

SCAN926260

SCAN928028
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Input signal after 40m 
24 AWG DVI cable, 1.65 Gbps After DS16EV5110

DS16EV5110

Clock ±
Data 0 ±
Data 1 ±

Data 2 ±

Clock ±

Boost SMBusEnable

Data 0 ±
Data 1 ± 

Data 2 ±
To HD Display

Greater than 40m/DVI/HDMI or 
Greater than 20m/ CAT5 Cable
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