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X3T10/95-346r0

LVDS Differential SCSI

Common-Mode Specifications

SPI-2
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X3T10/95-346r0

Common-Mode Issues

• Ground Offset
• Present Proposed Specs
• Driver
• Receiver
• Three Cases of Ground Offset
• New Proposed Specs
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Present CM Specs
(Sept. 11, 1995)

Max Min Unit

• Driver 2.175 0.225 [V]

• Receiver 2.350 0.050 [V]
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Ground Offset

+/-

+

-

VTerm
1.25V

55ΩΩ

55ΩΩ

+
VTerm
1.25V

55ΩΩ

55ΩΩ

I+

I-

VGND

+
-

Vos1 +/-50mV

-

Vos2+/-50mV

150ΩΩ 150ΩΩ
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LVDS Driver

Nom +VCM -VCM

VDSP 1.55 0.625

VonP 0.20 0.200

Vout 1.25 2.175 0.225

VonN 0.15 0.150

VDSN 1.10 0.075

Present Common-Mode Specs

 Example for illustration only

VDD (+3V)

(Current Source)

VBIASP

VSW

VBIASN

(Switches)

(Current Source)

   Vout
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LVDS Receiver

Nom +VCM -VCM

VDSP1 1.05 -0.05

VGSP2 0.70 0.70

VinCM 1.25 2.35 0.05

VDSP2 1.00 0.40

VDSN 0.95 0.35

Present Common-Mode Specs

 Example for illustration only

VDD (+3V)

VDSP1

Vin CM    Vin CM

VDSN

VDSP2

VGSP2
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Ground Offset
Case 1

+/-

+

-

VTerm
1.25V

55ΩΩ
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+
VTerm
1.25V

55ΩΩ
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I+

I-

VGND

+
-
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-

Vos2+/-50mV

150ΩΩ 150ΩΩ
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LVDS Driver
Case 1

   Vout

Nom +VCM -VCM

VDD 3.00 3.50 2.50

VDSP 1.55 1.75 1.35

VonP 0.20 0.20 0.20

Vout 1.25 1.55 0.95

VonN 0.15 0.15 0.15

VDSN 1.10 0.90 1.30

VSS 0 +0.50 -0.50

 Example for illustration only

VDD (+3V)

(Current Source)

VBIASP

VSW

VBIASN

(Switches)

(Current Source)

VGND=+/- 0.5V
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LVDS Driver
Case 1

   Vout

Nom +VCM -VCM

VDD 3.00 4.00 2.00

VDSP 1.55 1.96 1.14

VonP 0.20 0.20 0.20

Vout 1.25 1.84 0.66

VonN 0.15 0.15 0.15

VDSN 1.10 0.69 1.51

VSS 0 +1.00 -1.00

 Example for illustration only

VDD

(Current Source)

VBIASP

VSW

VBIASN

(Switches)

(Current Source)

VGND=+/- 1V

VSS
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LVDS Receiver
Case 1

Nom +VCM -VCM

VDD 3.00 3.00 3.00

VDSP1 1.00 0.75 1.35

VGSP2 0.70 0.70 0.70

VinCM 1.25 1.55 0.95

VDSP2 1.00 1.13 0.83

VDSN 0.95 1.13 0.83

VSS 0 0 0

VGND=+/- 0.5V

   Vin CM

Example for illustration only

VDD (+3V)

VDSP1

Vin CM

VDSN

VDSP2

VGSP2
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LVDS Receiver
Case 1

Nom +VCM -VCM

VDD 3.00 3.00 3.00

VDSP1 1.00 0.53 1.55

VGSP2 0.70 0.70 0.70

VinCM 1.25 1.77 0.75

VDSP2 1.00 1.24 0.73

VDSN 0.95 1.24 0.73

VSS 0 0 0

VGND=+/- 1V

   Vin CM

Example for illustration only

VDD (+3V)

VDSP1

Vin CM

VDSN

VDSP2

VGSP2
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Ground Offset
Case 2

+

-

VTerm
1.25V

55ΩΩ

55ΩΩ

+
VTerm
1.25V

55ΩΩ

55ΩΩ

I+

I-

+/-
VGND

+
-
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-

Vos2+/-50mV

150ΩΩ 150ΩΩ
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LVDS Driver
Case 2

   Vout

Nom +VCM -VCM

VDD 3.00 3.50 2.50

VDSP 1.55 2.10 1.00

VonP 0.20 0.20 0.20

Vout 1.25 1.20 1.30

VonN 0.15 0.15 0.15

VDSN 1.10 0.55 1.65

VSS 0 +0.50 -0.50

VGND = +/- 0.5V

 Example for illustration only

VDD (+3V)

(Current Source)

VBIASP

VSW

VBIASN

(Switches)

(Current Source)

VSS
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LVDS Driver
Case 2

   Vout

Nom +VCM -VCM

VDD 3.00 4.00 2.00

VDSP 1.55 2.60 0.50

VonP 0.20 0.20 0.20

Vout 1.25 1.20 1.30

VonN 0.15 0.15 0.15

VDSN 1.10 0.05 ! 2.15

VSS 0 +1.00 -1.00

VGND = +/- 1V

 Example for illustration only

VDD (+3V)

(Current Source)

VBIASP

VSW

VBIASN

(Switches)

(Current Source)

VSS
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Ground Offset
Case 3

+

-
VTerm
1.25V
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+
VTerm
1.25V

55ΩΩ

55ΩΩ

I+

I-

+/-
VGND

+
-
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-

Vos2+/-50mV

150ΩΩ 150ΩΩ
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LVDS Receiver
Case 3

Nom +VCM -VCM

VDD 3.00 3.50 2.50

VDSP1 1.00 1.50 0.60

VGSP2 0.70 0.70 0.70

VinCM 1.25 1.30 1.20

VDSP2 1.00 0.75 1.20

VDSN 0.95 0.75 1.20

VSS 0 +0.5 -0.5

VDD = +/- 0.5V

   Vin CM

Example for illustration only

VDD (+3V)

VDSP1

Vin CM

VDSN

VDSP2

VGSP2
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LVDS Receiver
Case 3

Nom +VCM -VCM

VDD 3.00 4.00 2.00

VDSP1 1.00 2.00 0.10 !

VGSP2 0.70 0.70 0.70

VinCM 1.25 1.30 1.20

VDSP2 1.00 0.50 1.45

VDSN 0.95 0.50 1.45

VSS 0 +1.00 -1.00

VDD = +/- 1V

   Vin CM

Example for illustration only

VDD (+3V)

VDSP1

Vin CM

VDSN

VDSP2

VGSP2
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VCM Calculation Case 1
Example:  V+CM Driver = VTerm  + VGND  + Vos1 - ICM RCM

               = 1.25  + 0.50 + 0.05 - 0.25 = 1.55V

               V-CM Driver  = VTerm  - VGND  -   Vos1  + ICM RCM

               = 1.25  -  0.50  -   0.05  +0.25 = 0.95V

  V+CM Rec      = VTerm  + Vos2  + ICM RCM

               = 1.25  + 0.05 + 0.25  = 1.55V

               V-CM Rec      = VTerm   -  Vos2  -  ICM RCM

               = 1.25 -  0.05 - 0.25 = 0.95V

      ICM       = (VGND + 2VOS)/(2RCM +110||110 ) =

     =    (0.5  +2(0.05)) / (2(150) +55) = 1.69mA
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Proposed CM Specs
(Nov. 6, 1995)

Max Min Unit

• Driver 1.55 0.95 [V]

• Receiver 1.55 0.95 [V]

Assumption:    |VGND | < 0.5V


