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ABSTRACT

This report provides a quick reference of ac-coupling techniques for interfacing
between different logic levels. The four differential signaling levels found in this report
are low-voltage positive-referenced emitter coupled logic (LVPECL), low-voltage
differential signals (LVDS), high-speed transceiver logic (HSTL), and current-mode
logic (CML). From these four differential signaling levels, 16 interface cases are

provided.
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1 AC-Coupling

AC-coupling is used to change the common-mode voltage level when interconnecting different physical
layers. A simple example is shown in Eigure 7].

VoH=14V VOH = Vterm + 0.2V
VoL=1V VoL = Vterm -0.2V

o

Vterm

Figure 1. AC-Coupling to Shift Common-Mode Voltage

The capacitor in removes the dc component of the signal (common-mode voltage), while the ac
component (voltage swing) is passed on. The resistor to Vterm in represents the biasing structure
used to set the common-mode voltage on the receiver side of the ac-coupling capacitor. Throughout this
document the capacitor value is 10nF and the biasing structure is either part of the internal biasing of the
receiver or an external resistor pull-up and/or pull-down network.

In high-speed applications, ac-coupling is only recommended for dc-balanced signals. AC coupling
generates base-line wander in high-speed serial data transmission which is non-dc balanced. Examples of
dc-balanced signals are 50% duty cycle clocks, Manchester-coded data, and ANSI fiber channel 8B/10B
encoded data.

The more common physical layers (PHYs) that appear in the telecom industry are LVDS, LVPECL, HSTL,
and CML. In order to interface these different PHYs, it is important to understand the input and output
levels of each. The output and input levels for each of the PHYs are found in [Table 1] and [Table 4
respectively, and the output and input levels are illustrated in Figure 7.

ViH (MAX)
VoH (MAX)
VoH(MIN)
IoH (MAX) Vi (MIN)
Driver VCM Receiver
VL (MAX) _C
VoL (MAX)
VoL (MIN)
VL (MIN)
1/0 Parameters
Figure 2. Input and Output Parameters
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Table 1. Typical LVPECL, LVDS, HSTL, and CML Outputs

OUTPUT LVPECL LVDS HSTL CML
Vou (Min) 2275V 1.249 vDDQW-0.4 Vec®
VoL (Max) 1.68 V 1.252 0.4 Vee — 04V

1) vDDQ = 1.5V +10%.
@  vCcCc=33V+10%

Table 2. Typical LVPECL, LVDS, CML, and HSTL Input Levels

INPUT LVPECL LVDS HSTL CcML
Vi (Min) 2.135 V 1.249 Vget + 0.2 Vee
Ve OF Ve 2 1.2 0.75 Vec - 0.2V
Vi (Max) 1.825V 1.252 Vget — 0.2 Vee—0.4V
Vip (Min) 310 mV 200 mV 400 mV 400 mV

The only standardized PHY is LVDS (TIA/EIA-644A); therefore, the interface circuits in this document are
only recommended for devices that coincide with the values in and . The devices listed as
examples in each interface circuit have been verified in bench testing with 10nF ac-coupling capacitors.

Table 3. Interface Table

FROM TO
LVPECL LVDS CML HSTL
LVPECL |See or See See Fiqure g or Figure 1 | See Fiqure 9
LVDS See Fiqure 9 or Fiqure 10 | See or See or See
CML See or See Figure 19or See See or
HSTL See or See ,Elqure 28, or | See See
1.1 LVPECL

The 150-Q resistor is used to bias the LVPECL output (at Vcc — 1.3 V) as well as provide a dc current
path for the source current. The pull-up and pull-down combination terminates the 50-Q transmission line

and establishes the LVPECL common-mode voltage of 2 V at the receiver.

eg. |
CDC111 |
CDCVF111 |
CDCLVP1I0 |
SNB5LVDS101 I

LVPECL
Driver

LVPECL
Receiver

130 Q

Figure 3. LVPECL to LVPECL

Once again, the 150-Q resistors are used to bias the LVPECL output (at Vcc — 1.3 V) and provide a
dc-current path for the source. The split termination with a capacitor is useful in eliminating common-mode
noise manifested as differential skew between the true and complementary signals. The VBB output is
provided on most LVPECL receivers.
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e.g. !
CDC111 |
CDCVF111 |
CDCLVP110 |
SN65LVDS101 |

\

\
LVPECL Driver } LVPECL Receiver

\

\

Figure 4. LVPECL to LVPECL

The 150-Q resistor is used to dc-bias the LVPECL output (at Vcc — 1.3 V) as well as provide a dc current
path for the source current. The external 100Q is used to terminate the differential 100-Q transmission line
impedance as well as provide sufficient signal swing to drive the wide common-mode LVDS receivers.
The two 10kQ resistors set the receiver common-mode voltage to 1.65V, which is within the
common-mode voltage range of an LVDS receiver (see TIA/EIA-644). For LVDS receivers with integrated
100-. termination the external 100-Q resistor in is not required (e.g., SN65LVDT33,
SN65LVDT100, and SN65LVDT122).

\ eg

| eg. | 9. |
| CDC111 CDCLVD110

CDCVF111 | SN65LVDS100 |
\ CDCLVP110 \ | SNesLvDs104 |
| SN5LVDS101 ‘ ‘

Va
| | | |
| LVPECL \ 1006 Y LVDS \
| Receiver
\ 10 KQ |

| |/ |
| N U ‘
| 10KQ | ‘
\

Figure 5. LVPECL to LVDS

In Eiqure g, there are two resistors, the 150Q (R-bias) and Ra. The 150-Q resistor is required to dc-bias
the LVPECL outputs prior to ac-coupling. The value of R-bias ranges from 140Q to 240Q. In the case
where the differential LVPECL output is larger than what the CML receiver can tolerate, then Ra should be
used to attenuate the LVPECL output such that it meets the input voltage required for the CML receiver.

4 AC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML SCAA059C—March 2003—-Revised October 2007
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eg.
CDC111
CDCVF111
CDCLVP110
SN65LVDS101

| Optional | -

Ra=250 (%= 0@ [
150 Q VCC cmL
Receiver

LVPECL
Driver

| Optional | = 500
Ra=2b 0 (%07 %00 ]

Figure 6. LVPECL to CML

For example, if the LVPECL output swing is 750 mV and the required CML receiver input is 400 mV, then
the attenuation factor is 0.68, which requires Ra 023Q. In Figure 6 the CML receiver is assumed to be
self-biased.

The SN65CML100 in can be used as an LVPECL to CML converter. The 50-Q pull-up resistors
are required to bias the SN65CML100 outputs. The coupling capacitors on the inputs (optional, but shown
for completeness) are used assuming that the LVPECL source is properly terminated.

3.3V
50 O

Y

A —f—|
CML
LVPECL | SN65CML100 Output
Input
B —{— z
50 Q
33V

Figure 7. LVPECL to CML Converter

The 150-Q resistor is used to bias the LVPECL output (at Vcc—1.3 V) as well as provide a dc current path
for the source. The equivalent 50-Q. Thevenin resistors of R1 and R2 are used to terminate the trace
impedance as well as to set the common-mode voltage (VCM = 0.75 V) for the HSTL receiver, Figure 8.
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HSTL
Receiver

Note:
ForVoo =33V, use R1=220Q, R2=68 Q
ForVeoc =25V, use R1=167Q,R2=71Q
ForVee =15V, use R1=R2 =100 Q

Figure 8. LVPECL to HSTL

The Thevenin equivalent of the 83Q and 130Q in Figure 9, matches the 50-Q transmission line impedance
as well as sets the common-mode voltage (VCM = 2 V) for the LVPECL receiver.

1.2 LVDS
e ————— ‘ Vee
| e.g.
| cooivpto |
SN65LVDS100 | 830

\ SN65LVDS122 |
| SNE5LVDS31 |
| | Zo=500 } <
‘ \
} | 1300 Vee
| LVDS Driver | £ LVPECL
‘ = Receiver
| | 830
‘ \

Zo=50Q V4
i p— (0«

130 Q

Figure 9. LVDS to LVPECL

is recommended when VBB is available on the LVPECL receiver. The split termination with the
capacitor to ground is useful in eliminating common-mode noise manifested as differential skew between
the true and complementary signals.
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" \
| eq, \
\ CDCLVD110 |
| SNB5LVDS100 |
‘ SN65LVDS122 ‘
o (%= 5
} 50 Q
[ LVPECL
LVDS Driver Receiver
|
| 50 Q
\ z
| Zo=500 } <
iiiiiiiii J
Figure 10. LVDS to LVPECL
In is a combination of the more common 100-Q termination and ac-coupling. It also assumes
that the LVDS receiver does not include on-chip termination.
=TT T T
| e.g. |
I CDCLVD 110 |
| snesLvbs 100 |
: SN 65LVDS 122 |
| SNesLvDs 104 :
| | z
Z5=500Q [
I I (% ( ¢
[ ) 33V
| LVDS | LVDS
: Driver | 1000 10 kQ Receiver
|
' @ Zo=
=50Q [ M
| o @0« o
I I
I I
I I
|

Figure

has an advantage over
and complementary signals. Both Figure 11

11. LVDS to LVDS

of correcting for (differential) skew mismatch between the true
| and Figure 17 assume that the LVDS receiver is self-biased.
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CDCLVD110
SNB5LVDS100
SNB5LVDS122

| |
| |
\ e.g \
| |
| |

SN65LVDS104 |

\
\
\
LVDS Driver | RI’_VD'S
eceiver
\
\
|

== *

Figure 12. LVDS to LVDS

Most CML receivers have an on-chip termination, and there is no need for additional resistors to terminate
the transmission line. The two 10-kQ resistors are only required if the CML receiver is not self-biased and
may vary form one vendor to another; see the manufacturer's data sheet for details.

\ \
| eg., !
| SN65LVDS100 |
CDCLVD110

} SNB5LVDS104 }
* L
‘ | AN
\ | Vee

e
| LvDS Driver | = CML
| \ 10k§2§ S Receiver
\ |
| \
| A A N A e
\ o (Tema e o
- -

10 kQ

Figure 13. LVDS to CML

The SN65CML100 has a wide-common mode receiver, which allows the device to be used as an LVDS to
CML translator. Two 50-Q pull-up resistors are required to terminate the trace and bias the SN65CML100
output stage, as shown Figure 14. Figure 14 implies that the LVDS input is properly terminated.

8 AC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML SCAA059C—March 2003—-Revised October 2007
Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAA059C

{'f TEXAS
INSTRUMENTS

www.ti.com

AC-Coupling

50 Q

VBlas

50Q

%

SNG65CML 100

50 Q

I~

50 Q

N/

Figure 14. LVDS to CML Translator

The value of the two resistors, R1 and R2 depends on the receiver supply voltage and the common-mode
voltage range of the receiver. If the HSTL receiver has a 1.5-V supply, then R1 and R2 are 100Q each
(50Q equivalent) to terminate the trace. For other supply voltages (see the note in R1 and R2
should be chosen such that their parallel combination matches the transmission line and the mid-point is
set to the common-mode of the HSTL receiver (VCM = 0.75 V).

eg.,
CDCI%/D']']O
SN65LVDS100

SN65LVDS104 [
;

Vee
R1
R2 VCC
.
R1

\
\
LVDS \ i
Driver | HSTL Receiver
\
\
= |
Z5 =500 ‘
Note: R2
For Voo =3.3V, use R1=220Q, R2=68 Q L
ForVee =25V, use R1=167Q,R2=710Q
ForVee = 1.5V, use R1=R2=100Q
Figure 15. LVDS to HSTL
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1.3 CML

The 50-Q pull-up resistors are used to dc-bias the CML outputs and provide a source termination to match
the transmission line. assumes that the LVPECL input stage is self-biased.

|
33V I €.9.
e.g. | CDCLVP 110
SN 65 CML 100 | CDCVF 111
50 Q | cDC 111
|
- | (
{ Zo=500 ( ) IS
CML LVPECL
Driver 50 Q Receiver

S
2
Q

O

| |
| |
| |
| |
| |
| |
| |
| |
| |
| 3.3V |
| |
| |
| |
| |
| |
| |
| |
| |

Figure 16. CML to LVPECL

The 50-Q pull-up resistors are required for the SN65CML100 to bias and source-terminate the
transmission line. R1 in should be larger than 50Q in case the CML output stage losses, in
addition to the PCB losses, are too high to meet the minimum differential input voltage (VID) swing
requirement of the LVPECL input stage.

\
e q 3.3V | \
eg. |
\ \
\ SN65LVDS101 \
e 1 T . Gheveno |
SNB5CML100 1 Zg=500 ‘ E o CDC111 }
\ [
! \ }
. VBB |
CML Driver } LVPECL !
| ‘ Receiver \
\
\ [
\
\
\
! \ |
fffffffff | L J

Figure 17. CML to LVPECL

The 50-Q pull-up resistors are used to dc-bias and source-terminate the SN65CML100 outputs. The LVDS
receiver has a wide input common-mode range (between 0 V and 2.4 V), that is, the receiver can accept
any signal within the common-mode range and a differential swing of at least 100 mV. Figure 18, assumes
a self-biased LVDS receiver.

10 AC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML SCAA059C—March 2003—-Revised October 2007
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ImTTTTTTTTT ITTTTTTTTTT
I | I !
| e.g I 33V | €.g. I
| SN 65 C‘;M.L1OO ! | SN 65LVDS 104 !
I : I SN 65LVDS 33 :
| I 500 | CDCLVD 110 I
I I - I |
| A Zo=50Q K I
| | = 33V |
| CML | LVDS |
| Driver | 50 Q 1000 10 kO Receiver |
I I I
I ~ 1 - Va = I
| O Zo=500 IR G I
I I I
| | 10 kQ | |
I I I
|

Figure 18. CML to LVDS

The 50-Q pull-up resistors are required for the SN65CML100 to bias and source-terminate the
transmission line. R1 in should be larger than 50Q in case the CML output stage losses, in
addition to the PCB losses, are too high to meet the minimum (voltage input differential (VID) swing
requirement of the LVDS input stage. assumes an internally generated bias voltage pin (VBB) is

available.

CML comes in many distinctions; therefore, termination and bias structures are not applicable to all CML
drivers and receivers. The 50-Q pull-up resistors, in EFigure 20, are required to dc-bias the SN65CML100

edg.,
SN65CML100

CML Driver

eg.,
SN65LVDS100
CDCLVD110

LVDS Receiver

Figure 19. CML to LVDS

and source-terminate the transmission line, while other CML drivers have integrated 50-Q pull-up
resistors, which do not require the external 50-Q pull-up resistors.

The two 10-kQ resistors are only required if the CML receiver is not self-biased and may vary from one
vendor to another; see the manufacturer's data sheet for details.
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A
!
!
| e.g.,
| SN65CML100
_ = oML
CML Driver % Receiver
L e (%% (e
Figure 20. CML to CML
In Eigure 27, the 50-Q pull-up resistors are required to dc-bias the SN65CML100 outputs. The parallel
combination of R1 and R2 are used to set the HSTL common-mode voltage (VCM = 0.75 V).
3.3V Yee
77777777777 \ \
( eg < | eg |
| g = ‘ 9.
| SN65CML100 | CDCLVP110 }
\ = [ | \
} \ | CLKO \
N \
\ o Vee | }
} CML Driver % } HSTL Receiver }
\ 2 \ \
\ _
| % | cxo }
| I\ ' |
o L |

Note:
ForVee =33V, use R1=2200Q,R2=68 Q

ForVee =25V, use R1=167Q,R2=71Q
ForVee =15V, use R1=R2 =100 Q

Figure 21. CML to HSTL

The 50-Q pull-up resistors are required to dc-bias the SN65CML100 outputs. The split termination with the
capacitor is useful in eliminating common-mode noise manifested as differential skew between the true
and complementary signals. VBB output may be provided by HSTL receiver. R1 in should be
larger than 50Q when the CML output stage and the PCB losses are too high to meet the minimum
voltage input differential (VID) swing requirement of the HSTL input stage.

12 AC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML SCAA059C—March 2003—-Revised October 2007
[Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAA059C

{';‘ TEXAS

INSTRUMENTS
www.ti.com
AC-Coupling

,,,,,,,,,,, 33V

\ \ T
[ e.g., ‘ Fﬁi*i*ii*ﬁ‘
SNB5CML100 | 50 Q \ eg., ‘
\ CDCLVP110 |
} CLKO }
\ \
CML Driver 33V ) \
HSTL Receiver |
\
\
CLKO \
\
\
,,,,,,,,, I

Figure 22. CML to HSTL
1.4 HSTL

In Eigure 23, the split 50-Q resistors are used to terminate the trace impedance as well as set the

common-mode voltage (VCM = 2) for the LVPECL receiver. The split termination with the capacitor is
useful in eliminating common-mode noise manifested as differential skew between the true and
complementary signals. VBB output is provided on most LVPECL receivers.

| eg.,
| CDCLVP110
Z5=500Q CDC111

\
\
CDCVF111 }
\
\
\

HSTL Driver LVPECL Receiver

Figure 23. HSTL to LVPECL

The CDCLVP110 has a dual input that can accept either HSTL (CLK1 pair) or LVPECL input (CLKO pair)
levels and provide LVPECL output signals. The ac-coupling capacitors are not required for the
CDCLVP110; nevertheless, they are included for completeness. The device functions properly without the
coupling capacitors since the input stage of the CLK1 pair is optimized for HSTL input levels.

—— 1 ciki

HSTL
Input

LVPECL
Output

— o -

Figure 24. HSTL to LVPECL Converter

CDCLVP110
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HSTL signals are usually terminated to (VTT = Vref = 0.75 V). Since most LVDS compatible receivers
accept a 200-mV signal swing anywhere between 0 V and 2.4 V, then the HSTL signal is well within the
LVDS receiver input range. The typical HSTL signal swing is 400 mV (minimum), 1.1 V (maximum) this
amplitude is easily accepted by the LVDS receiver. The SN65LVDS100 requires a 3.3-V supply, while the
CDCLVD110 is 2.5-V LVDS driver/receiver.

|

| e.g.

| CDCLVD 110

| SN 65 LVDS 100
|

HSTL

Driver Receiver

Figure 25. HSTL to LVDS

The split termination with capacitor in is recommended over in eliminating
common-mode noise manifested as differential skew between the true and complementary signals. VBB
output is provided on both the CDCLVD110 and the SN65LVDS100.

eg.,
CDCLVD110
SN65LVDS100

LVDS Receiver

Zo=00 (H——& —( —~

Figure 26. HSTL to LVDS

HSTL Driver

Both the SN65LVDS100 (3.3-V supply) and the CDCLVD110 (2.5-V supply) have wide input
common-mode ranges and are capable of translating form HSTL to LVDS signaling levels.

3.3V
50 Q
50 Q
HSTL Vgas | CDCLVD110 33V
Input SN65LVYDS100
50 Q 50 Q
Figure 27. HSTL to LVDS Converter
14 AC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML SCAA059C—March 2003—-Revised October 2007
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The wide common-mode inputs range (0 V to 2.4 V) of the SN65CML100 can accept HSTL levels. If the
100-Q .resistor is not included on-chip, then it should be added externally in order to match the
transmission line impedance for proper termination. The two 10-kQ resistors are only required if the CML
receiver is not self-biased and may vary form one vendor to another, see the manufacturer's data sheet

for details.

HSTL Driver

e N

f
\
Vee

Gl

S|

10 kQ 2

\

O Zo=500Q K O

\

10 kQ |

\\}

Figure 28. HSTL to CML

\
\
\
\
\
\
\
CML \
Receiver ‘
\
\
\
\
\

HSTL signals are terminated to VTT (typically 0.75 V). An alternative is 100Q across the differential pair or

a split 50Q on each leg.

HSTL
Driver

= |(
[ zo=500 @) €

VBIas

50 Q

50 &

O @D

Figure 29. HSTL to HSTL

e
»

HSTL
Receiver

HSTL signals are usually terminated to (VTT = Vref = 0.75 V). The CDCLVP110 has a dual input that can
accept either HSTL or LVPECL input levels and provide LVPECL output signals. The 150-Q resistor is
used to bias the LVPECL output (at VCC-1.3 V) as well as provide a dc current path for the source. The
equivalent 50-Q Thevenin resistors of R1 and R2 are used to terminate the trace impedance (the LVPECL
output) and to set the common-mode voltage (VCM = 0.75 V) for the HSTL receiver.
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ForVee = 3.3V,use R1=220Q,R2=68Q

For VCC =25V, useR1=167Q,R2=71Q
ForVge =1.5V,use R1=R2 =100 Q

Figure 30. HSTL to LVPECL to HSTL Using the CDCLVP110

If the HSTL receiver has a 1.5-V supply, then R1 and R2 are 100 . each (equivalent 50Q) to match the
trace impedance. For other supply voltages, R1 and R2 should be chosen such that their parallel
combination matches the transmission line and the midpoint is set to the common mode of the HSTL
receiver (VCM = 0.75 V).

2 References

1. Interfacing Between LVPECL, LVDS, and CML application report, Texas Instruments (ECAAD5A)
Interfacing Differential Logic With LVDS Receivers, Texas Instruments application report (SLLCATIOI])
Clock Distribution Circuits (CDC), Texas Instruments CDC Data Book, (ECAD004)
DC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML, Texas Instruments application

report (SCAADGD)
CDCLVD110 data sheet, Texas Instruments (ECAS684)

CDCLVP110 data sheet, Texas Instruments (ECAS683)

SN65LVDS100 data sheet, Texas Instruments (BLLS516)

SN65CML100 data sheet, Texas Instruments (BLLS547)

CDC111 data sheet, Texas Instruments (ECAS327))

10 CDCVF111 data sheet, Texas Instruments (ECAS670)

11. Interfacing Between LVPECL, VML, CML, and LVDS Levels; Texas Instruments application report

(ELLAIZ0)

AW

© N O

16 AC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML SCAA059C—March 2003—-Revised October 2007
Eubmit Documentafion FeedbacH



http://www-s.ti.com/sc/techlit/SCAA056
http://www-s.ti.com/sc/techlit/SLLA101
http://www-s.ti.com/sc/techlit/SCAD004
http://www-s.ti.com/sc/techlit/SCAA062
http://www-s.ti.com/sc/techlit/SCAS684
http://www-s.ti.com/sc/techlit/SCAS683
http://www-s.ti.com/sc/techlit/SLLS516
http://www-s.ti.com/sc/techlit/SLLS547
http://www-s.ti.com/sc/techlit/SCAS321
http://www-s.ti.com/sc/techlit/SCAS670
http://www-s.ti.com/sc/techlit/SLLA120
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCAA059C

IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this
warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily
performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which TI products or services
are used. Information published by TI regarding third-party products or services does not constitute a license from Tl to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under
the patents or other intellectual property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation. Information of third parties
may be subject to additional restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service
voids all express and any implied warranties for the associated T| product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers Bmplifier.fi.con Audio [nww ircom/audid
Data Converters Automotive [www ii-com/automofivg
DSP [sp Broadband
Interface Digital Control [yww ii.com/digitalcontro]
Logic [oaiciiconi Military [vww T com/militany
Power Mgmt Rowerirconj Optical Networking [xww i.com/opficalnetworR
Microcontrollers Security
RFID Telephony [yww Ti.com/telephony
Low Power Video & Imaging [vww ti.com/vided
Wireless

Wireless [ww ircomiwirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated


http://amplifier.ti.com
http://www.ti.com/audio
http://dataconverter.ti.com
http://www.ti.com/automotive
http://dsp.ti.com
http://www.ti.com/broadband
http://interface.ti.com
http://www.ti.com/digitalcontrol
http://logic.ti.com
http://www.ti.com/military
http://power.ti.com
http://www.ti.com/opticalnetwork
http://microcontroller.ti.com
http://www.ti.com/security
http://www.ti-rfid.com
http://www.ti.com/telephony
http://www.ti.com/lpw
http://www.ti.com/video
http://www.ti.com/wireless

	1 AC-Coupling
	1.1 LVPECL
	1.2 LVDS
	1.3 CML
	1.4 HSTL

	2 References



