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What is LVDS?

BHigh Speed
°" g megabits/second (Mbps) through
Driver gigabits/second (Gbps)
HLow Power
x3.5mA current loop/output

|- * H Low Noise
ousctan st =30my low demands on
power/ground
radiated electric fields
tend to cancel
® Low Cost
+-| pure CMOS
! implementations

=35mA r \d ',—;

C‘.

. Low Voltage Differential Signaling (LVDS)

* ANSI/TIA/EIA-644-A-2001 Standard
only electrical levels specified i |
medium independent | @ milliwatts |
other standards reference LVDS

+ Gigabits/second (Gbps) at milliwatts over backplanes
or up to 10-15m cable
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LVDS Circuit Basics

* Point-to-point, high-speed copper interconnect
Driver * 100 ohm differential impedance matched
transmission line (cable or PCB trace)
* 3.5 mA current loop  Supports +1
VCOMMON-MODE

=350mV
+

/;’ l Receiver

Current returns within -_—
the pair (small loop 100Q
area for lowest EMI)

Single resistor
termination

+ Ultra-low power consumption, almost flat versus frequency

* Low signal noise and EMI, and high immunity to external noise
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. LVDS Common-mode Range

2.375V
o E
2.025V

2.4V
- 2.2V

L
Single-ended ° T
B
13
1.375V 1V o A
% 12v Most noise is coupled T Vem Range
1.025Vv & rejected as common-mode! o
-1V R
0.375V G
X | | o
0.025Vv
GND
Driver Differential Output Voltage Voo 250 - 450 |[mV]|
Driver Offset Voltage Vos +1.25V
Receiver Thresholds V1H +100 mV
Receiver Input Voltage Range Vin GND to +2.4V
Common-Mode Range Vcm + 1V around 1.25V
Differential Noise Margin DNM 150 mV
| Data Rate Range I f | DC to ~2Gbps |
Cable Length Range | L | 0to ~15+ meters |
National See ANSI/TIA/EIA-644-A-2001 for complete specifications.
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LVDSHAEEE NS Bl EAMR (XFBTLA400mV)HHEL, EHEZRE
BENKMATEE, MEEHRNESILH.

1V, LVDSHABus LVDSEﬁH’JHngE@IZEEﬂ{EH%mEBTLEEGTL%%#I:
89245 .

+1Vemt IRt/ 2 B8R\ BE

LVDSRIEE R 1FaY:

{E5=+400mV, ﬂ;‘,‘gE'E=i1000mV, N/S=2.5,

WFFCMOS, H15:

{£E5=3000mV, E&E=400mV, N/S=0.133,
LVDS{SMELELEECMOSHEF1845.
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LVDSHTIA(BE I <) FAOIEEEFRAELL.

TIARRZAZ#E RAfrE, RAERSNEEH HNZEWSRmANGE. EMAE
iR ENSE, EHtEFRENEEZENEO(SFEHIN, EZESRH
Camera Link#r/ES FPDEOMRE. EHHAFREEEHNAS,
|IEEERREMESCH A EFREXED) ZAMLVDSA KiK. £&&F1FR
ﬁﬂ%%ﬂco XE—NETTRis A, B2, ei1EHS L2
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What problems does LVDS
address?
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Increasing Interface Demands

Bus Speeds
o= f;ﬁ‘—w

MP Spee}

Timing Margins

D

Time

National
Semiconductor
The Sight & Sound of Information

EEREREEYR, SELURARLEEIEM, FEESIRaRAEEH
SktdiR, FEEMBLEERANERRS. BEERERIGM ERNE
PR, Eit, FESHEREZEORMG.

Ei0 % A B GHBRIRHIE? mITEGRAT LGB iR 4 _E 152 B
@3’3%% Bz, Eik, HEHERNERIRZFEBIEERFSH

Analog Technical Seminar, Asia J-7
October 2004 © 2004 National Semiconductor Corporation



Migration to Low Swings

v Single-ended Differential

3V 5V —T

2V I
3V |
| OI3V

CMOS TTL BTL .
O LVCMOS GTL+

LFERHETENMNIRREEURBEZTHNTHR, —RER SRERIE
SiEER, BERREER. AW, LVDSAERXMEFN, RELVDS
EALEBTLHGTLE/NERR, XHEEDEH T EARANLR.

= izt TR F RN —REFERHATTL/CMOSZ g kR
BEAR, EERXMHRARZNESE(LVDSEFRKREE), HEDE
X%&. BEERNLIRNEZEBER.
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EERESEEEE, EEERGEESEHER. EBHEER. RANES
R EAE A B B AR IC . (R R — TR 77 = RN ],
BRFREE. B, BRTHADEERERE XWHEEARHLH.
ATHEMER, LVDSERRESEMWEMEESHEE. EARMAEN
H{ESEmE, PTd, FREVEEREIASERSL, EMIFHNER, @F
XMW RRERR, ELVDSEES R RMBRILEM, HIEHEE
RAAHELE.

LEREBEXFES1/108/MES, FARHAdv/dt, HERHNEKXT7
ﬁ°¢§$%ﬁﬁﬁﬁﬁﬁﬂﬁﬁi2ﬁ, PAEMdv/dtE A gER), EEAFEE
SIEE.

BAF/ME5#EME, LVDSHEMEE, XFHMTEMAFERSNEE,
INThERFBNEIRR S
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Higher Performance

Single Ended trise = trarl
1.35V
VoB \/< Y2 139
VoA 1.05V
Differential Signa \ +300 mV
—/ +100 mv
Vod -
° \ 7‘— -100 mv oV Diff
-300 mV

* Low voltage swing for fast transitions
But, transition slew rate remains low
- Serialize data and encode clock
Minimize skew problems in interconnect
* Ultra-low power consumption; almost flat versus frequency
* Low signal noise and EMI, and high immunity to external

noise
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LVDSFEHRZ—ERIIE. ACMOSIEESHASHEMEESE/N, 1
PUSCERIOFE. EBhssiZit AR mER, BEitt, KXKERFRIEE.

XK TEMIFEDFEFEEERE L. lIccEMBNXEZHELEIERE
FE, X FERESEXIREIEE, BIFERGR (Icc)BEiiZE 22 g,

Elitk, —#BR&HFEESOMHZILTIE. AESHIEEH AL ER
BVIEEME (L&) FERTATAERAZEBEE. XA[{EVed(XFF422
B2/NH2V, PECLHS00mV)EF|300mV(LVDS), EZEF300PS{EH
BfiE), HHMERFE)/ vskEh. BEE1000 EH330mVATEERE
it A3.3mA, M422FEE20mARL £, LVDSE X 5R7SFI5 £ H IR,

RERARENDIEZOMNKSHIERE, MIESEITEPEIERST.

BE=4NaA:

E

MLVDSEEEIIERIK.
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EMI & Differential Traces

Coupled
Fringing e .f Fields
Fields i )
\\ / Fringing L ( T—\m\) Direction of Current
Field :-;@—‘_’ @ Into Page
lelds L (% \q__r'_:_/ 1) J @ Out of Page

Frmgmg A “"T" /
Fields {b; Coupled

Fields

Fields ,,//)) \\F 9 Freics @@ Unequal Curten

(a) (C)
More « Less » More
EMI EMI EMI

National
Semiconductor
The Sight & Sound of Information

- W/)

HEPRHERWEMIG, FEFNBZELZTE#G. FARERNE
SHEEEE, AFmFKL. BRREERARGR, MEKZESFEER
RiH. WERHENZBEERHEEE, SHRIRE SN EL LT,
AEMPEANMIFHIRART, ATUEIEMES . AERES/,
FHRNZEAES, MENZEREE—E., XERFRIEESHR
B E AR AR R . mEATEERAE, EHMEER
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Common Mode Noise
Single-Ended Signals

w Recelver InPUt
Receiver Output

_

f\J\/\ Recelver Input
pr— Distorted Receiver
Output
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Common Mode Noise

Differential Signals

3( X X X X Receiver Input
| Receiver Output

x : : :( Receiver Input

| Receiver Output
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HHOHFEE., EERMUE/+ 1V(GNDR|+2.4V ) ZLE&MF], K SHIE
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&= . Bus Configurations
§ 8 y Trade-Offs

Point-to-Point

Distributed Point-to-Point

-

vy

Uoissiusuel]

Y

Multidrop
i i l 'I l i l i ?] R=100Q
Multipoint

FEFF R

P
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LVDSH L AERZABNEEY. AAHEMEENML. A
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=¥

o [L®R/IMEE

o AREEHILFXER

o  A[{THIERBIT R DHIZLITFR N ERERS
=3 % S (Multipoint)

=¥
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Bus Configurations

Max Speeds
a0+ Multipoint/Multidro
g | e ’ A © |4
z \ o |4
5 10 | muitidrop
5 Y
E3.4 | Limited Mutticrop
2 Point-to-Point
2 |
T T T 19 T r ]
(2] (2] (2] 0w v n
& § 8 & =« @ <
o o (@] o
Speed
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HETRHELRE, EENTRRZENARXR, R3S ABERE

ERRITFRY.
RIBEHKE, EZRIMEEETE, —TERNSERERT TFE

650Mbps~800Mbps3z .

RENFAE B ERF350~450Mbps3EHE.
BRgeaRrEBEANAZE BEeRTREBEATEFSRE, g6

TR BERERE.
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What is Bus LVDS?

Rr=54¢
* Bus LVDS is LVDS with increased

output current to drive double- D 10 mA Rr @
terminated buses 2 2

+ Bus LVDS simplifies transmission
line termination over other bus Termination Load Power = (l5p X Vgp)

technologies = (10 mAx 270 mV) = 2.7 mW
NO active devices, only 2

istorg (Rr)
e
=

+ Bus LVDS products have Fault Tolerance:
High impedance on power down
Hot insertion capability

Bus contention tolerance
+ Bus LVDS features
. . Ps . Light bus loading (< 5pF)
R R o R R Balanced output impedance (Do-/Do+)
* Ruggedness
Ry =27 Ohms > 2000V ESD to HBM

, > +/- 300mA latch up
National
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SEERRRNEN @, XA —MEERIEATIASBus  LVDSHALL. Bus
LVDSEA R LRAIIFE, XEEABERA~10mAZKIKENEGR. 7 LIRS
HIOmAMERFE &, EAChEERESEMENEMKRERHIEERHR/
. MERGMS, FIRKAFLILIRAERARFILIRHEINFE.

BELVDSHELIRAFEMBRRME. TMEGTL, SSTLHTTLHE, RESKRE
I=F'E|’J R LVDS{Y AR LR L IRE AR, TAEMS AR AREE—1 1%
RERLIREE, MGTLHEAEA 1.5V, EAREREEFIGHISERSAEX
BT IR T, X AR AR E X B IR A S KBRS, PAT, SZKLVDSINE
Z2NREERAE, At AEFEEMERNAEERERR AL

BEIIT ARRIES fﬂ%ﬁiﬁzﬁﬁh(ZL HITTERMBEBUs LVDSLiRAFERS (RT)RIE
BE. AEXN—HTEWEZL. HEHERTTBARFSER&THERER
(ZO)ZEMIERR. A5, ARFEM. EEFHNIENKE RIS mZL.

plan, RTARETHEEBESTHMORTHE. WABITEHETN

AT EFER(AEXEMITE)NER, BREBHRSEH: 20=1000Q,207 &

ZE30mmiEPE, 30mmZkBKE, 2mmBEESE, EMEHRLENSA T

DS92LV010 BusLVDSY ks, FEXMERT, ZLKAA54QFH 27 QHIRIEHE

i, W _EE.

METhE A BERRERERART EABER, #MAELE EMIIFE. 10mAKHE

;)lLUILQX%X),IRT/Z 27Q).JH.’. ﬁ CENRRENEINEAD2.7mW, 2.7mWELE
BEBEARANLHRHFEN—IE
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Loaded Bus Impedance

Distributed capacitance load lowers Zg

Connector,

Only I

5 Cards Trgce,_ and
Shown evice

See AN-905 for additional formulas:

National
W, Co, Lo, Tprand Zper
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HERHSNMENRFHES S, RFEXNES&IBMMAREERBHE
NEARME(CD): EIESE 2-3pF. PCBZifF2-3pF. 2&{F4-5pF, Efa
HKAH10pF., REIEFEB LM ERMBERSOHR/N. RiF
ZHKERTERE. MM REEEWRFE ‘R S%MEH, XKHE
KIEEHR.

—LEBLVDSEE LEEREFIECEFREE. RIBRFRESEEBR

, NREBREAE, RmtBERE—RaikTh, EBRZEEHAEE
REEEREHER), EENFERAHE TARHLLEFEEREFN,
HTARERERIE, P, BinHARAN X R
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General Bus Performance

Topology Configuration Performance
Point-to-Point 1Tx, 1Rx Up to chip max spec
Limited Multidrop 1TX, 2-4Rx Up to 500 — 600 Mbps
Multidrop 1Tx, 10 - 20 Rx Up to 300 — 400 Mbps
Multipoint 10 - 20 Transceivers Up to 200 — 300 Mbps

+ Actual performance varies and depends on
— interconnect bandwidth (impedance control,
stubs, etc.)
— transmitter edge rate
— node spacing
National — other system & environmental factors

Semiconductor
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wEFai:
¢ RERERAESHEARSITRTEF (FEERFILER) .
° —ﬁﬁ%#_f%:lz,millg,mﬁﬂﬁﬂlﬁ X ARE T AR, REKE
. B, HBEES,
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< "‘,'v“ 4
__High Speed

* >400 Mbps single channel
* 6.38Gbps throughput chipsets
* Over PCB or cable (up to 15m)

' * | LVDS / BusLVDS Advantages

HOWAPoWe

DS90C031 vs. PECL 41L

QuUAD
DRIVER
Comparison
(No Load)

Icc vs freq.

I ﬂ
= —,"#‘L =)

50 mA —

lccq max.

= 3mA

TTL/CMI
L/CMOS LVDS

TYP Load PWR
3.3 mA (330 mV)

LVDS 1.089 mW!

Low Cost
Economical CMOS implementations

Serializers reduce cable/connector
size by up to 80%, lowering costs by
up to 50%

ANSI/TIA/EIA-644 open standard

Integration roadmap

National
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w7\

@

Low EMI/HigHIGMR!

Differential Coupled Fields
Reduce Fringing Fields Which Cause EMI

N S
/( K\\“’@j\ ® owarae

EMI ToElﬁialnce, Common Mode Noise Rejection

' »._.;j..../—\_/

B2, LVDSIBMNEE,

Analog Technical Seminar, Asia
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Where can I use National’s
LVDS products?

&R ¢a H R FALVDS = mr— LA W .,
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When and where to use
LVDS Interface

Intra-system Data Transfers
Chip-to-Chip
Card-to-Card
Shelf-to-Shelf
Rack-to-Rack

System

‘Intra-system” Communication

Box-to-Box

“Intersystem” / LVDS Signaling Technology
Communication
Standards LVDS
LVDS

- 1394 Protocol /
- Fibre Channel Overhead .LVD.S
-LVD SCSI + Signaling | "\
-ATM . q LVDS

Signaling Protocol can be
. Eg';rnet e.g. LVDS // |/ Custom or Standard

&Nﬂtional System

Semiconductor
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LVDSIY AFfE&@m«“ 10" ZESHEES RN A. HTSEREESE
EFEEHAN, B3RS, ELFEREEEFEIIPER, RERRF
—PNAEWINIRE., XIS HRIRIIEEE 1394, AEE. Tk
EtherentZEfRiAE,

Am, BEEHEEBAN—NRESE X2HSNSHLVDSARTAZLA
. BFAEES AN A RE REIEEFIRETHE ( ITHFEHZE
SRPBEFER) . T, A—1MEEAERALVDSHERE. FHit,

NSHILVDS A REEEFEERERNBRS: AL, HREWR, ERBEHRSAE
HREE. BERLVDSIIEHAF RS EEEEIHIL.

iTa: FRE1394, SCIFALVD SCSIKFRETRE S ZHFEARSEKE
LVDSHIE 1B R#EEL, LVDSHXLHNBES, af&mE—4
ARG EEERE.
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“LVDS” PHYs

Drivers, Receivers, Transceivers,
Clock/Data Distribution Devices, &
Switches

T—&Br#tiz =5 A HRILVDSH A E R4, ATLVDSEFRANE
g (SEMRINZE), B, EEXRY RBE|—LMAEMAT.
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& = . LVDS Drivers & Receivers

. Product Portfolio Examples (not complete list)

See also transceivers, clock buffers, & switches

Singles

DS90LV017/018
DS90LV019
DS92LV010

Quads
DS90LV047/048
DS90LV031/032
DS90C031/032
DS92LV040

Doubles

DS90LV027/028
DS90C401/2
DS36C200

9-Channel

DS92LV090

Differential Buffers

DS90LV001
DS90LV110
DS92001

Crosspoint Switch

DS90CP22

National Note - Root Numbers Shown

Semiconductor
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NS RM{EHLVDSHItRENTIR A, HEBPHYRMGRMAFEH—IE.
BEREMPHYRAATARGERE (1, 2, 4FFEEMREE) . NTFRE
MEZ, RIEERSRINEEEETIARZHZGIEK.
EARBENAN—IMERAR, SER/DESHARWF RIS
BRFHY, Xl TEEMSIHBRD.

AEH=EEE33V, BOERFGISVRA.
B, XEHTFLVDSEIEME(TRELRM.

Analog Technical Seminar, Asia
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DS90LVO001

“Stub Hider” Single LVDS Buffer

DS90LV001 8 pad LLP

OE
LVDS + o
or 2 ~ LvDS
LVPECL

a 3x3mm LLP package

Buffer long stubs by placing near connector

800 Mbps data rate

LVDS and LVPECL compatible input, LVDS output
TRI-STATE control

8-pin SOIC or 3 x 3 mm LLP package

National
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DS90LVO01 R —F B LVDSFALVPECLE|LVDSHILE MES. /IMHI3x3mm
;ﬁtgﬂéﬁfﬁﬁﬁﬁﬁﬁmﬁuEEE%#ELJ:#LGIJJQE, WMEM., ZHENERE., =
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DS90LVO001 Application:

ASIC/FPGA Buffering

* Problem
ASIC/ — ASIC/FPGA LVDS I/O
has poor signal quality
FPGA when driving off board
+ Solution

— use LVDS buffer(s) to
“boost” signal

. DS90LVO01
fSC - Constraints
— added jitter

'\\\R\\ \ \\\ — skew between channels
National
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LS AIASICHIFPGAG S H[EIFRLVDS 1/0. AR, iXLELVDS
HREIGIT A EEEETRESEFHAEDESE. TIEERAHRTIKA
HREEFERFGRNEHEREEN. FIHEE, HIEIHNISLRHELE
HUA—MEHZE, MAR—1MNESRE. AXLEHFLVDS 1/OERF
IR (PCB), AIEESHRETIF, FE—{LVDSELVDSLE H:3
SKEZHE EES, DSIOLVO0TE—Z800MbpsBLVDS/LVPECLE
LVDSZE M8E, EKA3IX3mmItdE, IR A FEERMEIZERKPCB
éiﬂiéhqﬁ'ﬁ%&ﬁ, MARKXEHNEFHLPCB, XEHLEFHR
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DS90LVO001 Application:

Level Translation

* Problem
— need to translate
between older
LVPECL chip to

DS30LV001 newer LVDS chip

oj$+ - Solution
1 1 — use translating buffer
or switch
+ Constraints
- — may require bias
network
— added jitter

National
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REREHTIEASICIIIREREREZALVPECLIES 5% . LVPECL 1/0
EEEZENESEHEYE, BE53SHCMOSEEARRE. Bk, &
FiF T EEZHIWIR/BICMOS LVPECLFIFFEYCMOS LVDSEHHRS
, IXEE|LVPECLFILVDSZ [B]HIZE#., AT MLVPECLZEE#REILVDS,

DS90LV001FIDS90CP22 800Mbps/Channel 2X2FFxEIEEW
LVPECLIEE, RE—PMNUAILVDSHH . EEEZLVPECLIE HE
DS90LV0018{DS90CP22%i N, XFLVDSEF|LVPECLT #FNT-#aF|/
MPECL, EELRABARMERIFATRHEZIEN/IEE (BRETE
PECL] XBXItpBHKEN AR ) .

Analog Technical Seminar, Asia J-28
October 2004 © 2004 National Semiconductor Corporation




DS90LVO001 Application:

Hiding Stubs

ASIC/ * Problem

— stubs severely limit multidrop
FPGA and multipoint backplane
performance

* Solution

B cserieet — use small “stub hider” buffer to

b “hide” long stubs

:%: — can hide receiver and/or
transmitter stubs

‘»Iv"r‘ RIR R |
LWL - constraints
— fanout (driving multidrop loads)

— added jitter
— skew between channels

National
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BAAME ERIFMLVDSHHIZIT, EBNREISEENEEERESL
. ERIHZAME SR E ARG IRIMN, WE ARSI ERE/N
R, EXERGH, ZHKEMESHhEFGXANZ N, FEER
THEeoZBZENTFERE. HE1TE200Mbpsh], HEKEBHIIR
, {[ERTERZMIENTF2-3cm,

DS90LV001“Stub-Hider” (ZkiiE ) 8514 ] B EiEERS J'L%ﬁ]é]i],
AT PEME3-5cmZ& I ZE| /N F2cm, L*Jijtfﬂlﬂiﬁhq J~E° “Stuh
Hider” AI{ELVDSE/ B RFEBEAXHNERRIEHE, AR H A
PCBZ&RIMER,
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& . DS90LVO001 Application:

& Hiding Stubs (cont’d)

+ Stubs > 3 cm reduce large backplane performance to
<200 Mbps
+ Small “stub hider” buffer can achieve < 3 cm stubs

Effect of Stub Length on Signal Quality

Backplane Stubs

g
No Stub Hider ;:’
£ m— (.5" {1.27 cm) Stub
Stub Hider - RJfe <
- ‘£ e 1.0" {254 em) Stub
s
£ = 2.0"(5.08 cm) Stub
i
s B
£
o
Time {ns}
TDR simulation: Fully-loaded 20-slot Bus LVDS backplane
National Source: NESA Technical DesignCon39 Whitepaper: Signal Integrity and Validation of
Sem iCO ﬂdUCtO r National's Bus LVDS Technology in Heavily Loaded Backplanes, www.national com/lvds

The Sight & Sound of Information

NESA DesignCon 99HREF ( www.national.com/Ivds ) #1514
EES&HKFIEMSEN KRR, M LEETDOR (MEKRE ) BER, H
2.0’ (5.08cm) &HHKE, EEMWESEJLFREEZ0 ? .
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DS92001

Bus LVDS “Stub Hider”

DS92001

EN
LVDS 1 . Bus
or = = LVDS
LVPECL i N
LOS

- Specified for loads from 27 — 50 Q
* /LOS provides digital indication of failsafe
condition
+ EN allows output to be TRI-STATEd
By connecting /LOS to EN, the output will go to
high impedance when the input goes to high
impedance

National
Semiconductor
The Sight & Sound of Information

DS920012 R ifITHIDSI0V001“Stub  Hider’#JBus  LVDSEE,
DS92001E/IKFNE/ S HHAEHIAR T LLVDSHHAI/LOS (FS
mKk) 31,

Analog Technical Seminar, Asia
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CLCOO1

Adjustable Output Cable Driver

Vee(5.0V)

(20=100Q)

Voo(3.3V)
II :

CLCOO1 - 30 MHz ERROR FREE Operation over
61m UTP 100-Ohm CAT5e cable ( <

Adj

LVDS (' . Adjustable 100 Minutes)

o = 1 —  Output * 40 MHz ERROR FREE Operation over
LVPECL 100m 75-Ohm Belden 8281 cable (24

hours)!!

* Drives balanced and unbalanced AC-coupled 752 cables

+ LVDS / LVPECL / PECL compatible inputs

 Adjustable output including 800mV & 1000mV P-P

R Voo (3.3V)

e 1uF
6 4‘ 400
a1 )
- - wo V
.
5 Ves 10Q

\Y%

622 Mbps data rate
Compliant with SMPTE 259M & ITU-T G.703
- 8-pin SOIC package
National

Semiconductor
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CLCOO12—=k Al A H 85 &Ik zhzs, EWAIAMLVDSZT#E|LVPECL
AJPECL,

Ei1EFANS 10{iBuc LVDS Ser Des7ZECATS5e #5%k FIRZh6 TmEEEE 1
Mzt e EHIT TS, 7EBelden 828185% F, 7E30MHzEZE A% |
100m,

175

=p U

o
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& . Level Translation
A & Examples (DS90LV001 & CLCO001)

LVPECL = LVDS LVDS = PECL

DS90LV001 CLCo01
LVDS Ad .

— ) PECL

0E

LVPECL i .* 4

LVDS = | VPECL LVPECL = LVDS

CLCo01 DS90LV001

Adj

LVPECL o
Lvos # -+ LVDS

National
Semiconductor
The Sight & Sound of Information

DS90LVO01THICLCO01RA] FFLVDS, LVPECLFIPECLZ [B|HJZSH#A,
DS92001 ( k=4 ) ATBAFLILVDSE{LVPECLE|Bus LVDSHIZTH#a,
CLCOOTEFIFF M NLESEE, A RAWNIZWLVDSFILVPEC LA

Ao

J-33
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Buffer, Cable Driver,

DS90LV001
Level e
Translation =

DS90LV001
Stub Hiding,
Buffering

:

Nationa
Semiconduc...

The Sight & Sound of Information

cLoom

Level Translator Applications

CLCoo01
Cable Driver,
Buffer

DS90CP22
Protection
Switching,
Repeating

L ERTRURENSSRHAER T~ LR SR —ER.
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DS92LV090A/SCAN92LV090

9-Channel Bus LVDS Transceivers

LVTTL1/O DS92LV090

Bus LVDS 1/0

/RE
ROUT 0
DIN O Bus1/00
ROUT 1 —q
DIN 1 _h_,_
wrmivo  SCAN92LVO90  euswosio
[ '
® L e oy = =)
® .—,:: _,._”_,r_—;_ 71 .
ROUT 8
‘,‘-I —_— _q
DIN 8 ﬁ 1 = b
DE
National

Semiconductor
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Drives cable or
backplane buses

High impedance on
power down

3.0 ns max prop
delay

+/-800 ps chip-to-
chip skew over PVT

3.3V operation

10x10 mm 64-lead
TQFP package;
SCAN92LV090 in 8 x
8 mm 64 FBGA

D892 LVO90FISCAN92090:2915

EW& HR)

ERRHELHERAE

B, BB %8N, NCANiﬁEﬂiJmEEm149.1JTAG§1%'=, F
Hi'né‘ S [E]H8 x SmMmMFBGAZT3E
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Products for BTS
Applications

T—EBRAHATFBTS (EifliksE ) ME=MA.
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3G Baseband

System Diagram
3G Wireless Base Station Transceiver

Baseband Board

FIOM  cmmm e e e —————— f o o o e
Sector
Receiver 1

1
1 0 L
i TRy !
‘—.— Channel 1
i « 1
1 B 1 1
1 o -
: Thermal Management ! -
1
Gow | - =t
Sector ! !
——————eeeed]
Trans- 1
mitter 1
1
. j Se !
1 Power Managemem : ! Power Managnment
—
1

| IATM Switch __ Ethemet

National
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%%Eiﬁﬂiﬁ%ﬁﬁﬁ%ﬁﬁﬁlﬂ“ BiE:
) EEIEME ? REEHE, TBEEEGESENGE.
) REXEESHEILEFISATESE.
) HBSCHmMTEIFZ—IEE.
4) ATHRZFBHAR, THREEREZEY., SEXIEFEE,
J:.QLJFEEIJIF; IlL\IEiFHHiﬂ:I?o
T—E'ﬁ:E[fﬁ
b [EFF X T8 %= —hﬁi?&‘)‘lﬁ ijJ' IR,

Ethernet PH R SEEHET{EREthernet PHY
RIS 1E1GbpstEgE.

-LVDS——SerDes. ChannelLinkFOpfEhi2 2448 5 3E#EO.
ML R s P EE—— PDTS2——wire BITIR B R &
#ZFOSPI/Microwire R B EF(E RS .
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RF Cards Base Band Cards Switch/Transport

Tx

Power Management
Voltage Regulator S s Dual
T
L A Clock 10/100 PH Switch
-I:‘ =P Fabric
=]
Rx
RF o
Interface

Power Management

Voltage Regulator $ wos  Dual 5 [ s Dual S Lws Dual

- A Clock 10/100 PH H A Clock 10/100 PH A Clock 10/100 PH
A

A
= 1

-
-

Power Management Thermal Management

Processor Memory
Voltage Regulator HW Mon/RDTS/Temp

Control/Management Card(s)

HERHAEEHRFPALEERENS=R. RTEEZEOM—E
FmkEiE: BIE. MEMBETR.
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Clock Distribution

T— 854 AT R sh5 7 S FARINS = .
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#%.. DS9IOLV110

1:10 Clock/Data Distribution

Distributes clock or data signals
>400 MHz operation

DS90LV110 < 100ps ch-to-ch skew

:ﬁ < 100ps duty cycle distortion
_# Accepts LVDS or LVPECL input
Industrial temp range
—‘t DS90LV110A with Failsafe also
—— P — . available
nput: _# Output:
LVDS or j—' 10 LVDS
LVPECL e sl
'_t 800 Mbps -
_t gz‘;c:rdes :
Signal
— T =
National
Semiconductor
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DS90LV110 & —4 LVDS = LVPECL i NEEHE4I=% 10
gq:ﬁﬁ‘ﬂﬁﬁ (skew ) BJEIHIES. L AATA AT 5O dmo & it
55,
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