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ABSTRACT

"#P%&" (#)&*#+,%, +*-%.#((%"#/" (#/"%)" &0&) *-0#$*#) $%+1%2(-*0+,#)$%3+.%4+ (*&/-%5#6-0-, *#&(
Signal (LVDS) frequency control products and provide guidance for proper termination.

I"#$%SH/,&(%0* 7'-%+0%(+/#)%* 7'-%#$%$#H/ #8) &, *(7T%9#6-0-,*%*" &, %!13%+0%:;<=%(+/#)%&,9%9+-$
require special consideration to utilize the logic properly.

I"-%*-0>$%7?:3@%27?:3%&,9%342?:3%&0-%0-A#-.-9B

The Application Note covers interfacing LVDS to other logic types:
C%345=%*+%:;3
C%345=%*+%D=!3
C%345=%*+%345=

The importance of this logic is that it provides:
C%4-07%"#/"%10-EF-,)7%+"-0&*#+,
C%;#,#>&(%7?;GHIIG%IF-%*+%9#6-0-,*#& (%) (+) K% $#/,&($
C%!"-%(+.%#>"-9&,)-%9#6-0-,*#&(%+F*' F*$%'0+A#9-%>&, 7%#>"(->- *&*#+,%+"*#+,$B

I"-00&" (#)&*#+,%+1%*"-%2(-*0+,#)$%34LL @ %3A4AMM%&,9%34NN%345=%1 &>#(#-$%#$%0-A#-.-9B
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1 Introduction: Pletronics LVDS Output Oscillators

D++0&7%1+0%%$*&,9809#\&*#+,B%)], (#K-%#*$%)+F$#,$%10+>%+*"-0%(+/#) % 1L &>#(#-$ @ % 345=%#$%$*&
=*& 98&09$%"+9#-$%9-8,-%345=0%#,%$'-#8)&*#+,%Z[=GHIGZH?GZ_XTTZB%3+/#)%1&>#(#-$%$F)"%&$°
4+(*&[-%02+SHHA-Y 2> H**-0%: +F'(-9%3+/#) % 3427:3a%&,9%:F00-,* :+9-%3+/#)% ::3a%&0-%.#9-(7%F$-99
H"-0%*-)" +(+HT%" &$%N--, %$* &, 9&09#\-9%"7%&, 7%+D)#&(%$*&,9&09$%+0/& #\&*#+,BUG>'(->- *&*#+,9
S0 (+/#) %1 &>H(#-$%HSYA-, 9+0%3$'-)#8)%$+% &%) &0-1F(%$'-)#8) &*#+,%0-A#-. Y%#$%#>'+0*&, *B

1.1 History of LVDS

[&*#+,&(%=->#)+,9F)*+0%80$*%o#, *0+9F)-9%345=%&$%&%$*&, 98:09%#, YoONNTBYo[&*#+,&(%0-)+/,#\-9%
9->8&,9%1+0%"&,9.#9*"%.&$%0#,)0-&SH,1%8+%&, Yo-Y'+,- *#&(V%08&*-%."#(-Y%F $-0$%&($+%69-$#0-9%(+.%'+.
OHSSH & H+ BY!"-%69->&,95%-Y)--9-0%*"-06$'--9%) & & H(HH#-$%+1%I=_TUU%E&,9%I=_TMV969#6-0- *#&(%
*0&, $>HSSH+ %6$+&, 90&09$BIOR"H#(-%?>#*+-0%: +F'(-:9%3+/#)% 2:3%+0%27:32%. &$U&AEH (&N (-%6&*+%*"-%%o*
A-060#D)F (*%6*+9%#, *-01&)-% #*"%$*&, 9&09% (+/#)%(-A-($B

Output LVDS PECL 3.3V PECL 2.5V
Voy (Minimum) 1.249V 227V 147V
Vo (Maximum) 1.252V 1.68V 0.88 V

The LVDS levels do not change with supply voltage.

The PECL output levels follow the supply voltage. The values shown are for the nominal supply voltage only.

Input LVDS ';'_Egl'- F;'_E5C\/L HSTL CML
Vigr OF Vey, 1.20V 2.00V 1.20V 0.75V Vee - 0.40 V
V)5 (Minimum) 200mV | 310mv | 310 mV 400 mV 400 mV
V,; (Minimum) 1.249V | 227V 147V | Ve +0.2V Ve

V, (Maximum) 1252V | 168V | 088V | Veer-02V | Vge-040V

Some of the advantages of LVDS are:
C%3+.-0%'+.-0%*"&,%+*"-0%*-)",+(+/#-$
C%<F*'F*%$#/,&(%*" &*%#$%'+.-0%S$F" (7%#,9-'-,9- *
C%3+.%A+(*&/-%'+.-0%$F" (7%)+>' &*# H(#*7
C%3+.%/-,-0&*#+,%+1%,+#%$-% ?;GHIJGa

C%D#/"%,+#$-%0-c-)*#+,
C%I-(#&M(-%P#/, &(YoIHS*OH# Fr#+,
CUZNH(#*7%*+%90#A-%(+,/-0%(#,-%(-,/[*"$%*"&,%:;<=
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1.2 About LVDS Drivers

I"-%345=%+F*'F*%#$%-$3$-,*#&((7%dD%WO0#9/-e%*7'-%90#A-0B%!"#$%) &, %"-%0-& (#\-9%.#*"%;<=%+0%

Ground

Ground

I"-00*-0>#,&*#+,%#3$%0gg%+">$%)+,,-)*-9%"-*.--,%*"-%<F*%&,9%<F*hB%!"-%G,i%, +9-$%&0-%90#A-,% 1!
the internal circuitry. The output states are:

Output Q1 Q2 Q3 Q4 Out Out* Output
Logic 1 Off On On Off +3.5mA | -3.5mA +350 mV
Logic 0 On Off Off On -3.5 mA +3.5mA [ -350 mV

1.3 What differentiates the Pletronics LV7, LV8 and LV9 series clock oscillators?

2(-+0+,#)$% 0+ A#O-$%6&, %68 $$+0%>- %o+ 1%6345=0%+F* F*U$+(F*4-+ $BY%!"-$-06$+(F -+, $%&((%6>--*%*"-%Z
2GZ_XTT%345=0%$"-)#8)&*#+, @ % F*%0#6-006#, %6*"-%>-*"+0%+10%6&) H-Ak, 1%*"-%+F*F*%10-EF-,) TB%!"-
4:i<Y 18> H(T%" &$Y*"-%$&>-96)"8&0&)*-0#$*#) $%8$%34NB

Characteristics

LVv7

LVvV8

LV9

Crystal Mode Used

3" Overtone

Fundamental

Fundamental

Frequency Range

80 to 325MHz

106.25MHz and
212.5MHz only

10.9MHz to 700MHz

Supply Voltage 1.8V, 2.5V and 3.3V 3.3V 3.3V

Multiplication Method none Low Noise PLL with an | Low Noise PLL with an
LC VCO phase locked LC VCO phase locked
to the crystal to the crystal

Process Technology BiCMOS RF SiGe BICMOS RF SiGe BICMOS

Phase Noise Inclose phase noise
excellent
Jitter Excellent Good Good
Trand Tf Good Good Excellent (very fast)
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2 Interfacing LVDS Outputs to Other Logic Inputs

JO+>%*#>-%*+%0*#>-@Yo#*%>&7%"-%,-)-$$&07%*+%SF"+0*%0+*"-0% (+/#) % 1L&>#(#-$B%2(-*0+,#) $%SF" (4
&P$+0*>- *%+1%:;<=%&,9%3427:3%+$)#((&*+0$B%JI+0%*"+$-%&" (#) &*#+,$@Yo#*%#$%+,(7%,-)-$$&07%
*'-0/0)+00-)*%9-A#)-BY%WE&SH#) %*-0>#,&*#+,%+1%345=%#3$%)+A-0-9%&(+,/% . #*"%-Y &>'(-$%+1%"+.%*+%*
other logic types.

2(-+0+,#)$% 0+ AHO-$Y6$ - H8) & #+,%6) +>' (H&, *%345=06'0+9F)*$%6#, %V Y L>>% 34LL%$-0#-$a%&, 9%QBUY\
“3AVV%S$-0#-$a%:07$*&(%<S)H#((&*+0$% i1<a%&, 9% VY L>>0b4+(*&/-%:+,*0+((-9%:07$*&(%<S$)#((&*+0$% 4
43]L%$-0#-$aBY%J0-EF-,)#-$%80-06&A&H(&(-%10+>%0: D\%*+%XLg: D\Yb#, %) +>>-0)#8&(%"_Og¥%*+%jLg-
#,9F$*O#& (% _Tg%*+96jMV+:a%*->'-0&*F0-%08&./-$B%2(-*0+,#)$%>&, F1&)*FO-$%345=069-A#)-$% . #*"%SF
A+(*&/-$%+1%QBQA@%UBVA%&,9%0BMAB

FO>#, &4+, %0+ 1%$'- ) #8) & H+,%)+>' (H&, *%345=069-AH)-$YoH % SH>' (-BY%!"-%0*-0>#,&*#+,%, -* +OK Y%o#$% 8%
0gg_<">%0-$H#$*+0%&)0+$$%6*"-%60-)-#A-0%#, F*B%], (#K-%34272:3@%345=%60-)-#A-0$%"&A-%E&%.#9-%)-
>+0-0608&./-%6$+%6*"-7%&0-%-6-)#A-(7%'+.-0%SF" (7%8&/, +$*#) BY5-Ak)-$%.#+' %6 +.-0%SF" (7%A+(*&/-$%-+]
QBQA@%UBVAY%E, 9%OBMAYsH, *-0+-08*-% #"+F*06*"-%, --9%1+0%6$'- JH&(Yo*-0>H#, &*#+ %/ 7> &$*#)$%0+(

Z:%)+F'(#,/%+"*#+,$%&0-%%$"+.,%"F*%+,-%>F$*%*"-,%0->->"-0%*"-0-%#$%&%0(+.%10-EF-,) 7% (#>#*%*"&
be observed. The low frequency limit is set by the capacitor values and associates resistors.

2.1 Interface LVDS to LVDS with Termination On the PCB

A single 100 ohm terminating resistor placed at the end of the signal path is all that is needed. The
end of the path is after the pads to the destination LVDS inputs.

Zo = 50 ohms =
100 ohms =

=
Z0 = 50 ohms
LVDS LVDS

2.2 Interface LVDS to LVDS with Termination Internal in the Destination IC

I"#$%0H$%*"-%SH>'(-$*%+1%&((%)+,8/FO&* #+,$%&, 9% . #+"%0*"-%*-0>#, &*#+,%#,*-0,&(%*+%*"-%0-)-#A#, /%
0-$F(*$%#,%*"-%"N-$*%$#/ & (Yot *-I0#*TBY%; &, 7%+1%*"-%I2kZ$%'-0>H#*%*" #$Yo+"*#+, %> +%"-

Zo = 50 ochms
Zo = 50 chms

LvVDS LVvDS
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2.3 Interface LVDS to LVDS with Termination Split and a Capacitor

1"-069-$#],-0%)+F (9%S' (#*0%6*"-%0ggY%-+">%*-0>#, &*#+ % 0-$HS*+00%#, *+%6* . +%6Vg%+">%0-$#$*+0$@%0-$
+O-06#, % -0 >HOO(-Yo+1%6*"-0*-0>H#, & H+ %" &* @ YoH 1% & ((YoHS % &(&,)-9 @ YoHS% OBUAY%S: BY%H%6*-0>H#,
HHS-%0 H4"H, Y*"-YoOH6-0- *H&(%*0&, $>HSSH+,%o(#,-%85%.-((%6&$%)+00-)*%1+0%&, 7%(#,-%(-, /" %> H$>E&*)
)&'&)#*+0% :0a%)&, %% (&)-9%10+>%*" #$%"&(&,)-9%, +9-%*+%6/0+F, 9B%Z%0-)+>>-,9-9%A&(F-%#$%g
>&9-%.#*"%iL1%9#-(-)*0#)B

50 ohms

—— Zo =50 chms___ |

L
L
S
[_— Z0 = 50 ohms o < | =

50 ohms

2.4 Interface LVDS to CML

2(-+0+#)$%9+-$%, +*%$F" (7%:;3%$'-)#8)%69-AH)-$BY% G, $*-8&I @Yot *YoHSY'+ SSHN(-%6*+0b)+,,-)*%6&, % 345=Y
+)H((&*+0%OH0-)*(7%*+%:;3%(+/H)BY=H,)-%:;3%H#, F*$Y%ot,)+0'+0&*-%6*-0>#, &*#+,%0-$#$*+0$%8&, 9%+, %:
)&S-$Y*"- Y HESYOA+(*&I-Y6*"- Yo+, (T%-Y*-0,8(%)+>'+ - *$%0-EF#0-9%80-%6*"-%6* +96)+F'(#, /%) & &)#*+0$%
&,9%+ "+ &((7%* +%60-$H$*+0$% | Za%*+%$-*%04::%6H1%*"- 0ot *-0,&(% H&SYoHSY0, +*%$-*BY!"#$%-Y &>'(
*_0/0:: 306, %-0, &(%6*-0>#, & #+ Y6H$%Vg%+">$B

CA

—] Zo = 50 ohms | 17
(:_j-, [ Zo = 50 ohms I—} ; } .
“LVDS LML
=
RA S <= RA
=l
o 50 (Vee-Vey) 11
VCM
Vey=0.20V
Condition RA (ohms)
Internal V., bias None
Ve = 5.0V 1200
Ve = 3.3V 775
Ve = 2.5V 575
Ve = 1.8V 400



I PLETRONICS

APPLICATION NOTE #807 ’

LVVDS Clocks and Termination

Z3$%>-*#+,-9%-&0(#-0@%:;3%#$%, +*%$*&,9&09#\-9%F$+%A-,9+0_*+ A-,9+0%9#6-0-,)-$%>&7%&,9%9+%
*"'-0%:;3%0-)-#A-0%(&)K$%+,-%+0%"+*"%+1%*"-$-@ % &, %-Y*-0,&(%0-$#$*+0%,-*.+0K % .#((%"-%0-EF#0-9
the receiver’s data sheet for recommendations.

2.5 Interface LVDS to HSTL

I"-%%#, *-01&)-%*+06D=13%6H#$%6>+0-96)+>'(#)&*-9%1+0%6*"-%65:%)+, - *#+,%6)&$-B%!"#$%0-EF#0-$%>8&*)"#,
#>'-9&,)-S@Y6(-A-(Y6$" H1, [%6*"-%345=0oSH/ & (%6."H(-Yo> & &t #,/%*"-%'0+'-0% HE&SYo(-A- ($%+,%6*"-%6 345

RA /I (RB + RC) = 50 (terminating resistance of LVDS)

Vgy = 1.2

for LVDS

Veer = 0.75 for HSTL

Solving the equations results in these values.

Ve (V) RA (ohms) | RB (ohms) | RC (ohms)
3.3 140 30 50
2.5 100 36 60

driver.
Vt
HRA
> RB
— Zo = 50 ohms } ] A\ C
>RC
‘*--.RA l
> RrB T
LVDS Zo = 50 ohms _} ] vy C HSTL
i‘:Rc
The resistor values must meet these criteria
Veu RB + RC
V. RA+RB+RC
VREF _ RC
Vo RA+RB+RC
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2.6 Example of Driving 2 LVDS inputs with no clock skew

I"-%0345=%+F*F*%#$%I-Y#"(-%&,9%A&0# & #+,$%) &, %-%F $-9B %! "-%0-EF#0->-,*%&,9%) +, 9#*#+,$%&0-

C%345=9%)(+)K%,--9-9%*+0690#A-%* +06345=%69-AH)-$
CY%!"-%345=960-)-#A-0$%"-0>#**-9%-Y*-0,&(%*-0>#, &*#,/%0-$#$*+0$
C%!"-%$"+F(9%"-%, +%) (+)KYSK-.%6"-* -, %*"-9%6* +060-)-#A-0$
CY%Z9I9#,/%8&,%345=%"F6-0%&,9%*"-%0-$F (*#,/%CH**-0% &I H+ %.8&$%&%6)+,)-0,
CUHW+&09%$'&)-%&, 9% '+.-0%.&$%8&*%68%%6'0->HF>

"-%># #>F>%(-A-(%+1%*"-%345=960-)-#A-0$YHSVoSF) "%+ & %68 Yo$+>-." & Yo&**- F&*-9%$t],&(%.#((%.+0
'0+'-0(7B%!"-0-%#$%, +9%60-&$+,%*"&* %V g% +">%(+&9I$%E&0-%,--9-9%+,%*"-%6*0& $>HS$H+ %(#,-$B%G, %
+'>06%-0>#, &4+ $%.-0-%) " +$-, BY6!"HS%0-SF (*$%o#, %6*"-%345=0 S/, & (%6 -#, 1%8&**- F&*-9%"7%UVmMB

1"-%345=%)(+)K%.&$%'(&)-9%"-* .- %6*"-%b* . +%6345=060-)-#A-0$ @ %*"- %OV gY%-+">%*-0>#, &*#-+,%60-$H$*+0
-0-96'(&)-9%8&*%6*"-%0-, 9%+ 1%-&)"%'&*"BY%!"- %>&KH,/%*"-%N?(-)*O#) &(%2&*"%300%*"-%-Y &) % $&>-%6&:
N?(-)*0H#)&(%28*"%3U0%$+(A-9%*"-%0-EF#0-9%) (+)K%$K- #,/%"-%\-0+B

Electrical Path L1

—] Z0 = 75 ohms -
150 ohms :

— Z0 = 75 ohms

LVDS #1

| Electrical Path L2

LVDS — Z0 = /5 ohms -
150 ohms ::
— Z0 = 75 ohms

LVDS #2
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IMPORTANT NOTICE

2(-*0+,#)$%G,)+0'+0&*-9% 237a%0-$-0A-$%*"-%0#/"*%*+%>&K-%)+00-)*#+,$@ %o#>'0+A->- *$ @ %> +9#8) &*#+,$%&,9%+*"-0%)
*+00*"#$%'0+9F)*%&*%0&, 7%*#>-B%237%0-$-0A-$%*"-%00#/"*%*+%I#SP) +,*#,F-%&,7%'0+9F)*%+0%$-0AH)-%. . #*"+F*%, +*#)-B%:
responsible for obtaining the latest relevant information before placing orders and should verify that such information is

)FOO0-,*%&,9%)+>'(-*-B%Z((%'0+9F)*$%&0-%$+(9%$F c-)*%*+%23?7p$%*-0>$%&,9%) +, 9% #+,$%+ 1% & (- % $F " (#-9%&*%0*"- o™+

&)K,+.

(-9/>-*B

237%.&00&,*$%"'-01+0>&,)-%+1%*"#$%'0+9F)*%0*+%0*"-%$'"- )#8) &*#+,$% & " (#) &N (-%&*%*"-%*#>-%+1%$&(-%0#,%&) ) +09&,)- %0 #*
(#>#*-9%.&00&,*7BY% - $*#,/%&,9%+*"-0%EF& (#*7%) +,*0+(%*-)" #EF-$%&0-%F$-9%*+%0*"-%- Y *-,*%23?%9-->$%,-)-$$&07%*+%
*'#$%.&00&,*7B%?Y)-"*%."-0-%>&,9&*-9%"7%$'-)#8)%) +,*0&) *F&(%9+) F>- , *$ @ %o*-$*#,/%+1%&((%'&0&>-*-0$%+1%- &) "%'0+9F
not necessarily performed.

237%&$SF>-$%, +%(H#& M (#H*T%L+0%&" (#) &*#+,%&$$HE*&,)-%+0%) F$*+>-0%'0+9F)*%9-$#/,B%: F$*+>-0$%&0-%0-$'+,$# (- %0 1-
'0+9F)*$%&,9%&" (#) &*#+,$%FS#,/%23?%)+>'+,- *$BYH %0 ># #>H#\-%*"- Y0 0# K PN &SS+)#E&*-9% . #*"%*"- %) F$*+>-0%'0+9F) *$%&,
&"(#)&*#+,$@%)F$*+>-0$%$"+F(9%'0+A#9-%&9-EF&*-%9-$#/,%&,9%+'-0&*#,/%$& 1-/F&09$B

237296'0+9F)*$%&0-%6, +*%69-$#/,-9 @Yo, *-,9-0 @ Yo&F*"+0#\-9%+0%.800&, *-9%*+6"- Y SFH*&N(-% 1 +0%6 F$-Yo#, %o (#1-%$F"+0*06&
9-AH)-$%+0%$7$*->$%+0%%++"-006) 0#+#) &(V6&" () &*#+ $U6*"&*V6>& TYo#, A+(A-0b'+*- *#&(YOHSKSYo+1969-&*" @%%'-0$+ & (Yo, CFC
'0+-0%7%+0%-, A#O+,>- *&(%9&>&I-B%G, ) (F$#+,%+1%232%'0+OF ) *$Yo#, %oSF) "%6&." (#)&*#+,$YeH#$YoF, 9-0$*++9%*+06"-%6 1 F ((7%:
+196%"-06) F$*+>-0B%6]$-%+196232% 0+ 9F ) *$%6#, 06SF) "06&" (#) &+ $%60-EFH0-$%6*"-%. 04+*- 06&"0-+A&(%6+1%8&, % & "0+ 0#&*-%23
QF-$*#+,$%)+,)-0,#,1%'+*- *#&(Yo0HSKI6&" (#) &+ $%$"+F (9%"-069#0-)*-9%*+%623?B

23?7%9+-$%,+*%.&00&,*%+0%0-'0-$-,*%*"&*%&, 7%(#)-,$-@%0-#*"-0%- Y'0-$$%+0%#>'(#-9 @ %#$%/0&, *-9%F,9-0%&, 7%237%'&
)+ 70#/"*@%&0*.+0K%+0%+*"-0%#,*-((-)*F&(%'0+'-0*7%0#/"*%0- (&*#,/%*+%&,7%)+>" & #+, @ %>&) "#,-%+0%'0+)-$$%."#) "% 2
+0%$-0A#)-$%&0-%F$-9B%G, 1+0>&*#+,%'F N #$"-9%"7%23?%0-/&09#,/%*"#09_'&0*7%'0+9F)*$%+0%$-0A#)-$%9+-$%,+*%)+,
(#)-,$-%10+>%23?%*+%F$-%$F)"%'0+9F)*$%+0%$-0A#)-$%+0%&%.&00&,*7%+0%-,9+0$->-,*%*"-0-+ 1 B%]$-%+1%$F) "%o#, 1 +(
0-EF#0-%&%(#)-,$-%10+>%&%*"#09%'&0*7%F,9-0%*"-%0'&*-, *$%+0%+*"-0%#,*-((-) *F&(%'0+'-0*7%+1%*"-%*"#09%'&0*7@%+0
under the patents or other intellectual property of PLE.

[-'0+9F)*#+,%+1%#,1+0>&*#+,%#,%23?%9&*&%0$"--*$%+0%.- "% $H#*-%#$%'- O>HISHN (- %0+, (7%0#1%*"-%0-'0+9F) *#+,%#$ %0 . #*"+F
&,9%#$%&))+>'& #-9%"7%&S$+)#E&*-9%.&00&,*#-$@ %)+, 9#*#+,$@ Yo (H>#*&*#+,$%&,9%, +*#)-$B%I-'0+9F)*#+,%+1%*"#$%#, 1-
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